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IHHOACHUTEJBHASA 3AIINCKA

YuyebHbIn npeameT «MaTemaTuKa» BXOAUT B NpeameTHyto obnactb « MaTemaTrka U MHbopmaTuKa». OH cnocobcTBy-
€T Pa3BUTUIO BbIMUCUTENBHOW KYbTYPbl U TOTMYECKOTO MblLeHUs, GOPMUPOBAHUIO YMEHMA NO/1b30BATLCSA
aNropUTMamMm, a TaKKe NPMoBPeTEHNIO MPAKTUYECKMX HAaBbIKOB, HEOOXOANMMbIX B NOBCEAHEBHOM }KU3HU 0bOyYatoLMX-
cs ¢ 3MP. YuebHbIn NnpeamMeT pa3BMBAET MbILWEHWEe, NPOCTPAHCTBEHHOE BOObOpaXKeHue, PyHKLUMOHANbHYIO rpamoT-
HOCTb, YMEHMA BOCMIPUHUMATb U KPUTUYECKU aHAIM3UPOBATb MHPOPMaLMIO, NPeaCTaBAEHHYIO B Pa3IMYHbIX popmax.
ObyuyeHMe maTemaTUKe AAET BO3MOXKHOCTb pasBMBaTh y obydyatowmxca ¢ 3MP TOYHy, paLMOHanbHyO U MHbOpMa-
TUBHYIO peyb, yMeHME oTbMpaTb Hanbonee noaxoasline A3blKOBble, CUMBOJIMYECKME, rpaduyeckme cpeactsa Ans
BblpaXKeHMA CYXKAEHUM U HarnagHoro nx npeacrasneHna. HeobxoanmbiM KOMNOHEHTOM OOLLEN Ky/bTypbl B cOBpe-
MEHHOM TO/JIKOBaHUU ABASETCA obliee 3HAKOMCTBO C METOAAaMW MO3HaHWUA OAEeNCTBUTENbHOCTU, NpeacTaBieHUe O
npegmeTe U MeTogax MaTeMaTUKK, UX OTANYMIA OT METOLO0B APYrMX eCTECTBEHHbIX U F'YMaHUTapHbIX HayK, 06 oco-
6eHHOCTAX NPUMEHEHMA MAaTEMATUKM O1A PeleHUs Hay4YyHbIX WU NPUKNaAHbIX 3a4a4. TakMm obpasom, matemaTtnye-
cKoe obpazoBaHMe BHOCUT CBOI BKIag B GOpMUpPOBaHME OOLLEN KYIbTYPbl YENOBEKA.

Mporpamma OTpakaeT codepaHue obyyeHuna npeamety «MaTtemaTrka» c yyeTom 0cobbix 06pa30BaTebHbIX MNo-
TpebHocTtelt obyyatowmxca ¢ 3MP. OBnageHne y4ebHbIMm npeametTom «MaTemaTuKa» npeacraBaseT onpeaeeHHyo
CNOXKHOCTb Ans ydawmxca c 3MP. Y obyvatowmxca ¢ 3MP Hanbonee BbipaykeHbl OTCTaBaHWA B Pa3sBUTUM C/I0BECHO-
Nornyeckmx Gopm MblLIEHUA, NOITOMY abCTPaKTHble U OTBNEYEHHbIE KAaTEFOPUN UM TPYAHOALOCTYMHbI. B TOXe Bpe-
MS MpKU cneymanbHoM obyyeHuM obydarolmeca MOryT BbINOHATL 3a4aHUA No anroputmy. OHM BOCMPUUMUMBLI K
NOMOLLM, MOTYT BbINOJIHWUTb NEPEHOC Ha aHANOMMYHOE 3agaHNe YCBOEHHOrO cnocoba pelueHus. CHUXKeHWe pa3BuUTUSA
MbIC/IUTENbHBIX ONEepPaLUin U 3aMeaieHHOE CTAHOBAEHUE IOTMYECKUX AEUCTBUN NPUBOAAT K HELOCTAaTOUYHOM
OCMbIC/IEHHOCTU COBEPLUAEMbIX Yy4YeOHbIX AeMCTBMIA. Y obydyatowmxca 3aTpyAHEHbl CYETHbIE BbIYMCAEHUSA, MPOU3BO-
AMMble B yMe. B NUCbMEHHbIX BbIYMCAEHMAX OHW MOTYT NPOMNYCKaTb OAMH M3 MPOMENKYTOUHbIX Wwaros. Mpu paboTe ¢
YNCNOBLIMWN BbIPAXKEHUAMU, BbIMUCIEHNEM UX 3HAYEHUSA MOTYT HE YAepPKMBaTb NPaBUAbHbIMNOPAAOK AehcTBUN. Mpu
ynpoLleHum, npeobpa3oBaHMM BblparkeHU yyalmeca ¢ 3P He MOryT CaMOCTOATENIbHO MPUHATL PeLUeHMe O nocne-
[,0BaTENIbHOCTU BbINOJIHEHUS AENCTBUIA. KOHKPETHOCTb MbIWIEHWUS OC/IOMKHAET YCBOEHMA HaBblKa PeELeHUs ypaBHe-
HWUWN, HEPABEHCTB, CUCTEMbI YPaBHEHMN. M ManodoCTynHO coBeplleHue obpaTMmbix onepaumin. HM3KMn yposeHb
pPa3BUTUA IOTMYECKUX OMepaunii, HegocTaToyHas 060BLWEHHOCTb MbIWAEHUA 3aTPYAHAIOT U3ydyeHMe TemMbl « DyHK-
uMm»: nNpu onpeaeneHnm GpyHKLUMOHANbHON 3aBUCMMOCTM, NPU ONMUCAHUM FpadMyYeCcKon CUTyaumumn, UCNoNb3ya reo-
METPUYECKUI, anrebpanyeckunii, GyHKLMOHaNbHbIN A3bIKW. HepeaKo yyalimMecs He BUAAT pasHULbl mexay 061acTbio
onpeaeneHuns GyHKUMM U 061aCTblo 3HAYEHUN.

PelweHune 33434 conpaxeHo ¢ TPYAHOCTAMM 0POPMAEHUSA KPaTKOM 3anucy, NpoBeAeHUsA aHaM3a YC/0BUA 33434,
BblaeneHus cywectseHHoro. Obyyatowmeca c 3MP 3aTpygHAOTCA cAenaTb YMO3aK/oueHMe oT 06LLLEero K YyacTHomy,
HepeaKo BbIOMPAtOT HepaLMOHa/IbHble CNocobbl pelleHns, MHOTAa OrPaHUYMBAOTCA MAaHUNYAALMAMMU C YNCAAMM.
Mpn n3yyeHMM reomeTpuyeckoro matepumana obydyawluumeca c 3MP cTanKMBalOTCA C TPYAHOCTbIO AenaTb iornyeckue
BbIBOAbl, CTPOUTb NOCAeA0BaTe/bHbIE pacCyKAeHUs. HenpoyHble 3HaHUA OCHOBHbIX TEOPEM FrEOMETPUN NPUBOAUT K
OLIMBKaM B pelleHnn reomeTpmuyeckux 3agad. Obyyatowmecs moryT nogMmeHnTb Gopmyy, HENPaBUIbHO NPUMEHUTb
Teopemy. K cepbesHbIM OLLIMOKaM B peLleHMn 33434 NPUBOAAT HELOCTAaTOYHO PAa3BUTblE NPOCTPAHCTBEHHbIE
npeacrasieHuns. MIM cNoXKHO BbIMOIHUTb YEPTENK K YC/IOBUIO, B MUCbMEHHbIX paboTax OHM He MOTYT NpUBecTM 0bbAac-
HeHUe K yepTexky. TOYHOCTb 3aNOMMUHAHMA N BOCMPOM3BEAEHUA y4eBHOro MaTepurana CHUMKEHbI Mo NpUYMHe crabo-
CTU MHECTMYECKOWN AeATeNbHOCTU, cy*KeHuA obbema namatu. Obydarowmmen ¢ 3MP Tpebyetca 6o/blie BpeMeHU Ha
3aKpenJieHMe maTepuana,akTyasnsauns 3HaHMM No onope NPy BOCNPOU3BELEHUMN.

Jlnis mipeofioneHusl TPYIHOCTEeH B M3YYeHHHM ydeOHOro mpeamera «Maremarnka» HeoOXOoAuMma aganTarius
o0beMa M XapakTepa yueOHOro MarepHaia K MO3HaBaTeIbHBIM BO3MOXHOCTAM yuamuxcsa ¢ 3I1P. Cnenyer
y4eOHBIN MaTepHal MPENOAHOCUTHh HEOOIBIIIMMHE MOPIUSMH, YCIOXKHSIS €ro MOCTENEHHO, U3bICKUBATh
CHOCOOBI afanTaluy TPYIHBIX 33JaHUM, HEKOTOPHIE TEMbI 1aBaTh KaK O3HAKOMHUTEIBbHBIE; TEOPETUUECCKHIA
Marepuanl peKOMEHIYeTCsl 3y4yaTh B IPOLIECCE MPAKTUUECKOW JEATEeNIbHOCTH MO pelIeHuto 3aaad. Opranu-
YECKOE €MHCTBO MPAKTUYECKOW U YMCTBEHHOW NESATEIHOCTH YYAIIMXCS HAa YpOKaxX MaTEeMaTHUKH CIOCO0-
CTBYIOT ITIPOYHOMY M CO3HATEIIbBHOMY YCBOCHHIO OQ3MCHBIX MAaTEMAaTHYECKUX 3HAHUN U YMEHUH.

Hean n 3aga4yu n3yyeHus yueOHoro npeamera «MaremaTuka

[IpropuTeTHEIME LETSIMU O0yUEHUSI MaTeMaTUKe B 5—9 Kilaccax sIBISIOTCS:



&% (opMUpOBaHUE [IEHTPAIbHBIX MaTEMaTHUYECKUX MOHATUH (YMCII0, BEIMYMHA, TeOMeTprIecKas (urypa,
MepEMEHHas, BEPOATHOCTh, PYHKIIMS), 00€CeUNBAIOIINX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTH-
yeckorooOpaszoBanus odydatonuxcs c 311P;

& nozBeneHue odyyaroutuxcs ¢ 3[1P Ha moctynmHOM 11711 HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3H MaTeMaTU-
KU U OKPY>KaIOIlIero MUpa, IOHMMaHHe MaTeMaTUKU KaK 4acTH OOIIel KyJIbTyphl UeJIOBEUECTBA;

& DPa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH oOyuatomuxcs ¢ 3I1P, mo3HaBaTenbHOU ak-
THUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KDUTUUHOCTH MBIIIJIEHUS, IHTEpPECA K U3YUEHUIO MaTEMaTHKH;

& ¢opmupoBaHue (YHKIMOHAIHLHOH MATEeMaTHYECKOM TPaMOTHOCTH: YMEHHS PACIO3HABATH IMPOSBICHUS
MaTEMaTHYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealibHbIX KU3HEHHBIX CUTYallUsIX U MpU U3Y-
YEHUU APYTUX Y4EOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (HOpMyIHpOBaTh UX
Ha A3bIKE MAaTEMATUKU U CO3[aBaTh MaTEMaTUUYECKHE MOJEIN, IPUMEHATh OCBOCHHBI MaTeMaTUYECKUI aIl-
napar Jjisl pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATh U OLIEHUBAThH MOJy4YEHHbBIE pe-
3yJbTATHI.

JlocTrkeHHe ATUX Lenel o0ecrieunBaeTcs PEIIEHUEM CIEAYIOINX 3a1au:

&% (opmupoBath y obyuaromuxcs ¢ 3[IP HaBbiku yueOHO-1IO3HABATEIHHOU AESITEIBHOCTU: TIAHUPOBAHUE
paboThl, MOUCK PAIlMOHATILHBIX MYTEH €€ BBIIOJIHEHUS, OCYILIECTBICHHS CAMOKOHTPOJIS;

&% CIIOCOOCTBOBATh MHTEJUIEKTYAIbHOMY Pa3BUTHIO, (POPMHUPOBATH KayecTBa, HEOOXOIUMBIE YEIOBEKY IS
IIOJIHOLIEHHOM ’KM3HU B COBPEMEHHOM OOLIECTBE, CBOWCTBEHHbBIE MATEMAaTUUECKON JIESATEILHOCTH: SICHOCTH U
TOYHOCTH MBICIIA, UHTYUIIUH, IPOCTPAHCTBEHHBIX MPEACTABICHHI, CIOCOOHOCTH K IPEOA0ICHHUIO
TPYAHOCTEN;

&% GopMUPOBATH KIFOUYEBBIE KOMIIETEHIIMH YYaIlIUXCS B paMKax MpeIMETHON obnactu «MartemaTtuka U UH-
dhopmaTuka;

& pa3BHUBaTh MOHATHITHOE MbITIUICHHS oOy4arommxcs ¢ 3I1P;

& OCYIIECTBISITh KOPPEKIIMIO TTO3HABATENBHBIX MpolieccoB oOyuatomuxcs ¢ 3[1P, HeoOXxoaumbIx Amst ocBOe-
HUS IPOrPaMMHOT0 MaTepHalia o yueOHOMY IpeaMeTy;

&% TIpeIycMaTpUBaTh BO3MOKHOCTh KOMIICHCAIIUM 00pa30BaTENbHBIX AS(PUIIMTOB B OCBOCHUH INPEANIECTBY-
IOLLETr0 MporpaMMHOro Marepuaina y ooOydaromuxcs ¢ 3[1P 1 He1ocTaTkoB B UX MaTeMaTUYECKOM Pa3BUTHU;
&% chopMupoOBaTh YCTOMUMBBINA HHTEPEC yyalluXcs K IPEeIMETY;

& BBIABJIATH U Pa3BUBaTh MATEMaTUYECKUE U TBOPUECKHUE CIIOCOOHOCTH.

OcHOBHBIE JINHUU COJIEp’KaHUs Kypca MareMaTuku B 5-9 kiaccax: «Yucna U BbIUMCIEHUS», «Anredpay
(«Anrebpanyeckue BbIpaKEHUSN», «YPaBHEHUSI U HepaBeHCTBa»), «DyHkuum», «l'eomerpus» («I'eomerpu-
yeckue (GUrypsl U UX CBOWCTBaY, «M3MepeHne reoMeTpuyecKix BEIMYUHY), «BeposTHOCTh U CTATUCTHKA.
JlaHHBIE TMHUM Pa3BUBAIOTCS MapajliesIbHO, KaKJas B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OAHAKO He
HE3aBHMCHMO OJIHA OT JIPYTO#, a B TECHOM KOHTAaKTe U B3auMoAelcTBUU. Kpome 3TOro, nX 00beAUHSET JIOTH-
YyecKasi COCTaBJISIoNIasl, TPaAULIMOHHO IPUCYILas MaTeMaTHKE U MPOHU3BIBAOIIAs BCE MaTeMaTHUeCKHe
Kypchl U cofepxarenbHble TuHH. ChopmynupoBaHHoe B DenepaibHOM rocy1apcTBEHHOM 00pa30BaTellb-
HOM CTaHJapTe OCHOBHOIO 0o011ero o0pa3oBaHusi TpeOOBaHUE «yMETh ONEPUPOBATh MOHATUSAMMU: OIpeJiese-
HUE, aKCMOMa, TeOpeMa, JJ0Ka3aTeIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS,
MIPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBaHUS M OTPUIIAHUS BBICKA3bIBAHUI» OTHOCHUTCS
KO BCEM Kypcam, a (OpMHpPOBAaHHE JOTMUYECKHMX YMEHUH pacmpejaessercs Mo BCeM rojaaM oOyueHHs Ha
YpPOBHE OCHOBHOTO 001I1ero 00pa3oBaHMsI.

Copnep:xanue o0Opa3zoBaHHsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yIbTaTaM OCBOEHHUs pabodeil mporpaMmel,
pacrnpeenéHHBIM 10 To1aM 00y4eHHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIpOcaM oOydarolrecss o0palaauch HEOJHOKPATHO, YTOOBI OBJIQJICHUE MaTeMaThye-
CKUMH TOHATHSMHM M HaBBIKAMHU OCYILECTBIIAJIOCH IOCIIEAOBATENbHO M MOCTYHATEIbHO, C COOIIOIEHUEM
MIPUHIIMIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYAJINCH B OOLIYI0 CUCTEMY MAaTeMaTHYECKUX MPECTaB-
nenuit ooyqaromuxcs ¢ [P, pacuupsis u yriay6usis e€, o0pa3ysi IpouHble MHOKECTBEHHBIE CBSI3H.
Oco0eHHOCTH 0TOOPA M aJanTalUM YIeOHOro MaTepuaia o MaTeMaTuke



OOyuenue yueOHOMY npenmMeTy «MareMaTHKay CTPOUTCS Ha CO3[JaHUU ONTUMAJBHBIX YCIOBUHN ISl yCBOE-
HUS TIporpaMmHoro Marepuana obydaromumucs ¢ 3I1P. bonbmoe BHuManue yaensercs otoopy ydeOHOTO
MaTepHuajia B COOTBETCTBHHU C NMPHHIUIIOM JAOCTYITHOCTH MPH COXpaHEHHH OOIIero 6a30BOro ypoBHS, KOTO-
PBIii TOJDKEH 0 COJIePIKaHUI0 M 00beMy OBITh aganTHPOBaHHBIM JUIsl oOydatomuxcs ¢ 3I1P B coorBeTcTBUM
C UX 0coOBIMU 0Opa3oBarenbHbIMH MOTpeOHOCTAMH. CrenyeT o0IeryuTh OBJIaJCHHE MaTeprajoM o0ydaro-
mmmucs ¢ 3[1P mocpencTBoM ero neTanbHOr0 OOBSCHEHUS C CHCTEMATHYECKHM MTOBTOPOM, MHOTOKPATHOM
TPEHUPOBKHU

N3menennss nporpammel B 5-9 kinaccax Marematnka B 5 u 6 ki1accax

B 03HaKOMHUTENBHOM IUIaHE PEKOMEHIyeTCs M3ydaTh cleayronue TeMbl: «Pumckas Hymepanus», «PaBHbIe
¢burype», «lumnap, konyc, mapy, «Kyo»,«IpamoyronbHslil napamuenenuneny, «llepememienue no koop-
JTMHATHOU TPAMOii», «Momynb ynciay, «HucioBsle MpoMexyTKn»; «Macmrad» (u3ydaercst B Kypce
«[eorpadusi»); «M300paxkeHne reoMeTpuuecKux (GUTryp Ha HEJIMHOBAHHON Oymare ¢ MCIOJIb30BaHUEM IHP-
KyJIsl, TMHEWKH, YTOJIbHUKA, TPAHCIIOPTHpa», «/nuHa okpyxHOocTH», «llmomans kpyra», «llapamnensHbie
npsiMble», «llepneHuKyspHble npsmbie», «OceBast U LEHTpaJIbHAsi CUMMETPUN» (M3ydaeTcsl B Kypce reo-
MeTpun); «beckoHeuHble MepHoANYECKUe ACCATHUHBIC Npodu. JlecsaTmuHoe mpuOIMmKeHne OOBIKHOBEHHOMN
IpoOm» (M3ydaeTcsi B Kypce anreOpsi).

Crnenyer yMEHBIINTH KOJUYECTBO YacOB Ha cieayronye Temsl: «Pemenue gsorndeckuil 3anaqy», «Jluuna or-
peskay», «lllkanel», «PacnpenenuTenbHbIl 3aKOH YMHOXXEHMs», «3allUCh NPOM3BEACHUS C OYyKBEHHBIMHU
MHOXHUTEIIMIY, «[locTpoeHne koHpuUrypamuii U3 yacteil npsMoi, OKpy>KHOCTH Ha HEJTMHOBAHHOMN U KJIET-
yaroii Oymare», «/lemurenu u kpatsbele. [lpusnaku penmumocTtm», «HanGonpimmii oOmmii nenurtens U
HauMeHblIee obuiee kpaTHoe. JlenuMocTs cyMMBI U nipou3BefieHus». «lIpuBenenue qpodu kK HOBOMY 3HaMe-
HaTemo», «HaxoaeHne yacTu 1ea0ro U 1eyoro mo ero yactuy». «OKpyriieHue JecATUYHbIX Ipobei». «Pe-
IICHUE 3334 1epedopoM BCEX BO3MOXKHBIX BapHaHTOBY». «CocTaBieHHe OYKBEHHBIX BBIPKEHHH IO yCIIO-
BHIO 3aJ]aun». BpicBOOOIMBIIIMECS Yachl MOKHO MCIOJIb30BaTh HA MOBTOPEHUE (B Hayalle U KOHLIE y4eOHOro
rojia), Ha U3y4yeHue Haubosiee TPYAHBIX M 3HAUMMBIX TeM: B V KJlacce — Ha pelleHue YpaBHEHUI, NpuBese-
HHUE IpoOU K HOBOMY 3HAMEHATEI0, YMHOKEHHE U JIeJICHNE IeCATUUHBIX Jpo0el, u3mepeHue yrios; B VI
KJIacCce — JEUCTBUSA C MOJOKUTEIBHBIMA M OTPULIATEIBHBIMU YUCIAMU, PEIICHUE YPaBHEHUMH, CIIOKEHUE U
BBIUMTAHUE YHUCEJI, COACPKAIIUX LETYI0 U APOOHYIO YacTh, HA YMHOKEHUE U JeJIeHuEe OOBIKHOBEHHBIX JIPO-
Oell.

Auredpa

B 03HakOMUTENBbHOM IJITAHE PEKOMEHAYETCS M3ydarh clieayromue tembl: «ppanuonansubie yncna. Jlei-
CTBUTEJIbHbIE yKclay, «CpaBHEHUE IEUCTBUTENBHBIX YUCEl, apupMETHUIECKUE AEUCTBUS C JEHCTBUTENbHbI-
MU uuciamuy, «HaxoxaeHue npuOIMKeHHbIX 3HAU€HUI KBajpaTHOro KopHs», «Teopema Bueray, «Pemre-
HUs YPaBHEHUN TPEThEH U YETBEPTOM CTEIEHEH Pa3JIOKECHUEM Ha MHOKUTEINY, «DyHKIHS Y =\ x u ee rpa-
¢uk», «llorpemiHoCTh U TOYHOCTH MPUOIMKEHUS», «UeTHble U HeueTHble QYHKUIUU», «DYyHKUIUS y=Xn»,
«DyHKIUA y= ax’, ee rpaduk 1 CBOMCTBA.

I'paduxu Gyrkumit y= ax® + n 1 y=a(x-m)’, «YpaBHeHHe C JABYMS IePEMEHHBIME 1 ero rpadui», «'padu-
YeCKUH CIoco0 pelieHusl CUCTEMBl ypaBHEHMI», «300paskeHre WIeHOB apu(METHUECKOW M reoMeTpude-
CKOM Mporpeccuii ToukaMyu Ha KOOPAMHATHOM INIOCKOCTHU. JIMHENHBIN U DKCIIOHEHIUAIbHBIN pOCT. CII0KHbBIE
MIPOLICHTBI».

Crnenyer yMEHbIINTH KOJMYECTBO YacOB Ha M3ydeHue tem: «Popmynbl», «JloKa3aTeabCTBO TOXKIECTBY,
«JIuHeltHOe ypaBHEHHE C IBYMs HEU3BECTHBIMU», «l'paduk JMHEHHOTrO ypaBHEHUS C JABYMS MEpPEMEHHbI-
My, «['paduyeckoe perieHne TMHEHHBIX YpaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUI», «CBOWCTBa KBaapa-
THUYHOU (pyHKUMM». BbIcBOOOIMBIIMECS Yachl PEKOMEHIYETCSl MCIOJIb30BaTh: IS JIydlledl mpopaboTKu
HanOoJiee BaXXHBIX TeM Kypca: «Perenue ypaBHeHuit», «PemeHue cuctem ypaBHeHU», «COBMECTHBIE JIEH-
CTBHS C Ipo0siMu», «IIpuMeHeHne cBOMCTB apupMEeTHYECKOr0 KBaIpaTHOTO KOPHs»; HAa IOBTOPEHHE, pelle-
HUE 3a/1a4, IpeoOpa3oBaHUe BHIPAKECHUH, a TAK)Ke Ha 3aKpeIUIEHUe U3YYeHHOT0 MaTepHuaa.

I'eomerpus



Cnenyer OCHOBHOE BHMMAHHE YAEIUTh IPAKTHUYECKOW HANpaBICHHOCTH Kypca, HCKIIOYUB U YINPOCTUB
HauboJsiee CIOXKHBIN NI BOCIIPUATHUS TeopeTHueckuii marepuan. Ha ypokax reomerpun HeoOXOIUMO Mak-
CHUMAJIbHO HCIIOJIb30BaTh HATIISIIHbIE CpeicTBAa 00yUeHHUs, OOJIbIIIE TPOBOAUTH MPAKTUYECKUX PadoT ¢
yUYamuMucs, pemarsb 3agadu. CTpouTh pelieHne 3aaad Mpu MOCTOSHHOM OOpalleHUuH K HArJIAJHOCTH — PH-
CyHKaM U yeprexaMm. O3HAaKOMHUTENBHO JaTh TeMbl: «TeopeMbl M 0Ka3aTenbcTBO. AKCHOMBDY, «Jloka3a-
TEIBCTBO OT IPOTUBHOrO», «CyIECTBOBAaHUE M €IMHCTBEHHOCTh MEPHNEHIUKYISIpAa K MpsAMON», «Meton
r€OMETPUUYECKHUX MecT», «MeToj yBoeHUs Meauanbl», « Teopema Paneca u TeopeMa 0 MPONOPLUUOHAIBHBIX
orpes3kax», «LleHTp Macc TpeyroibpHHKa», «V3MeHeHHe TPUTOHOMETPHUUECKUX (YHKIUI IpU BO3pAaCTaHUU
yriaay, «PopMyIbl AJis paliyCcOB BIIMCAHHBIX U ONMCAHHBIX OKPYKHOCTEW MTPaBUIIBHBIX MHOTOYTOJIbHUKOBY,
«YpaBHeHHE IpAMO», «JIBruxkeHnuney, «CBoicTBa ABUKEHU», «TeopeMa 0 POU3BEACHUH OTPE3KOB XOP/I,
TEOpPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIMX, TEOpeMa O KBaApare KacarelbHOW». Cieayer yMEeHbIIUTh
KOJIMYECTBO 4acoB Ha u3ydeHue teM: «Cummerpuunbie Gpurypsl. OCHOBHBIE CBOMCTBAa OCEBOW CUMMETPHI,
«entpanpnas cummerpusi», «llapamnensusiii neperocy, «IloBopor», «IIpeobpazoBanue nogodus. Ilogo-
O1e COOTBETCTBEHHBIX AJIEMEHTOBY, «OCHOBHBIC 331a4U HA MIOCTPOCHUE C MOMOUIBIO LIUPKYJIS U JTUHEHKN»,
«JlexapTOBBI KOOPJAMHATHI Ha IJIOCKOCTHY, «Pemienue tpeyronsHUkoBy, «Ilogobue ¢uryp». BoicBoboaus-
IIMECs Yachl UCIIOJIB30BaTh Ha PELICHUE 33]1a4 U IOBTOPEHHUE.

BeposiTHOCTH M CTATHCTHKA

B cBs3u ¢ TeM, 4TO JaHHBIN KypcC BBI3BIBAET HAaUOOJBIINE CIOKHOCTH [ oOyuaromuxcs ¢ 3[1P, cBsizanHbIe
CO CHM>KEHHBIM YPOBHEM PA3BUTHUSI CIIOBECHO-JIOTUMYECKOTO MBIILIEHHUS, €M0 U3YUYEHUE TOJKHO CTPOUTHCS HA
0a30BOM YpOBHE M JIOCTYITHOM JJIsl YYeHUKOB MaTepuane. OCHOBHOE BHUMAaHHE CIIEAYET YACIUTh pa3jeliam,
CBSI3aHHBIMHU C IIOBTOPEHUEM IPOIIEHHOI0 MaTepuaia, yBEIUYUTh KOJMYECTBO YNPAKHEHUHM U 3aJaHUl,
CBSI3aHHBIX C MPAKTUYECKOUN NMEATENbHOCTHIO oOyuaronmxcs. Heo0xoammo nepecMoTpeTs coiepKaHue Teo-
PETUYECKOTO MaTeprala U XapakTep €ro U3JI0XKEeHHs: TEOPETUYECKUM MaTepuai NpernoJHOCUTh B IIPOLEcce
pelIeHns 3a/1a4 U BBIIOJHEHUS 3aJaHUi HarIaIHO-NPAaKTUYECKOr0 XapakTepa; He TpeOoBaTh BhIBOAA U 3a-
MOMUHAHUSI CIIOKHBIX (DOPMYJI, pElIeHUs] HECTaHIAPTHBIX, TPYAOEMKHX 3aJaHuid. Pa Tem ciemayeT n3ydaTsb
B 03HAKOMUTEJIBHOM ILJIaHE.

CorynacHo y4yeOHOMY IJIaHY B 5—6 Kilaccax M3ydyaeTcs HHTETPUPOBAHHBIN mpenaMeT «MaremaTukay, Ko-
TOPBIN BKJIIOYAET apu(METHUECKUI MaTepral U HarJIAAHYI TEOMETPHIO, a TaKKe MPOIeIeBTUIECKUE CBele-
HUS U3 alareOpsl, SJIEMEHTHI JJOTMKH U Havyalla ONucaTeIbHON CTaTUCTUKU.

Ha u3yuenune yuebHoro kypca «Maremaruka» orsoautcst 340 yacos: B 5 kinacce — 170 yacos (5 yacos B
Hezento), B 6 kinacce — 170 yacoB (5 4yacoB B HEZEIIO).

Ha usyuyenue yueOHoro kypca «Anredpa» oroautcsa 315 gacos: B 7 kiacce — 102 yaca (3 yaca B Hezie-
mo), B 8 kiacce — 102 gaca (3 gaca B Hegento), B 9 kimacce — 111 gacoB (4 yaca B Henento B 1 yeTBepTy 1 3
yaca B HEJIEJIIO BO 2 YETBEPTH).

Ha n3yuenue yuebHoro kypca «I'eomerpusi» orBoautcsa 204 yaca: B 7 kitacce — 68 4yacoB (2 yaca B He-
nemto), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9 kiacce — 76 dacoB (2 yaca B Hezenio B 1 ueTBeptH, 3
4yaca BO BTOPOU YETBEPTH).



COJAEP/KAHUE OBYYEHUA
S KJIACC

HartypaJjbHble ynciIa U HYJIb

HatypanbHoe uncno. Ps HaTypanbHbIX uncen. Yucno 0. M300pakeHne HaTypajlbHbIX YUCEI TOY-
KaMH Ha KOOPJUHATHOM (YHCIIOBOM) IIPSMONA.

[lo3unmonHas cucrema cuucieHus. PuMckas Hymepanus Kak IpHUMEp HENO3ULUOHHON CHUCTEMBbI
cuucieHus. [lecsaTuuHas cucteMa CUMCIeHUs.

CpaBHeHHE HaTypaJIbHbIX YHCEIN, CPABHEHUE HATYpaJbHbIX uncell ¢ HyléM. CriocoObl cpaBHEHUS.
OxpyrieHne HaTypaJIbHbBIX YUCEIL.

CroxeHne HaTypaJIbHBIX YMCEll, CBOMCTBO HYJIS NPHU CIOKEHUU. BplunTanue xak aeWctBue, 00-
paTHOE CIIOKEHHIO. Y MHOXKEHHE HaTypalbHBIX YHCEN, CBOMCTBA HYJIS U €IUHULIBI IPU YMHOKeHUU. Jle-
JIEHUE Kak JIeficTBUE, 00paTHOE YMHOKEHUI0. KOMIIOHEHTHI elicTBUH, CBSI3b MEXy HUMHU. [IpoBepka
pesynbTara apugpmernuyeckoro neicrBus. IlepemectuTenbHOe M COYeTaTENIbHOE CBOMCTBA (3aKOHBI)
CJIO’KEHHS U YMHOKEHUS, paclpeesInTeNIbHOEe CBOMCTBO (3aKOH) YMHOKEHHUSL.

Hcnonp3oBanue OykB aiisi 0003HAYCHHUS HEM3BECTHOTO KOMITOHEHTA M 3aIMCH CBOKMCTB apudme-
THYECKUX JEHUCTBUM.

JlenuTenu v KpaTHbIE 4MClla, Pa3jIoKeHHEe Ha MHOXxUTenu. IIpocTeie u coctaBHble uncna. [Ipu-
3HaKU JeIMMOCTH Ha 2, 5, 10, 3, 9. JleaeHue ¢ 0CTaTKOM.

CreneHb ¢ HaTypajIbHBIM [TOKA3aTeNEeM. 3allUCh YKUCIIA B BUAE CYMMbI Pa3psIHbIX CIaraéMblX.

Uucnosoe BblpakeHue. BpluncieHue 3HAYEHUN YHUCIIOBBIX BBIPAXKCHUH, ITOPSIOK BBIITOJHEHUS
nevictBuil. Vcronp3oBaHue NMpHU BBIYMCICHUAX NEPEMECTUTENBHOIO U COYETATENIbHOTO CBOUCTB (3aKO-
HOB) CJIO’KEHUS U YMHOKEHUS, PacIpeIeINTEIbHOTO CBOWCTBA YMHOXKEHHUS.

Apoon

[IpencraBnenne o npobu Kak criocoOe 3amucu 4actu BenuunHbl. OObIKHOBeHHBIE Apobu. [pa-
BUWJIbHBIE U HeMpaBuibHbIe ApoOu. CMmelaHHas ApoOb, MpeacTaBIeHUe CMEIIaHHOW ApoOu B BUjE He-
NPaBUIBHON JpoOU M BBIJEJIIEHUE LEJION YacTH 4Kcia U3 HelpaBWIbHON podu. M3o0paxenue npobeit
TOYKaMU Ha 4uciaoBou mpsimoit. OcHOBHOE cBOMCTBO Jpodu. Cokpamienue npodei. [Ipusenenne qpodu
K HOBOMY 3HaMeHarento. CpaBHeHUE ApoOeil.

CrnoxeHue M BbIYUTAaHUE JpoOel. YMHOXKeHHE M JAeleHHe ApoOei, B3auMHO oOpaTHbIE JpoOu.
HaxoxzaeHne 4acTu 1enoro 1 Heioro 1o €ro 4acTH.

Hecstuunas 3anuchk ApooOeit. [IpencraBnenne necaTnaHol apoOu B BHUjIE OOBIKHOBEHHOU. 1300-
pakeHue AeCITUYHBIX Apo0el TOUKaMu Ha YuCI0BOH npsMoil. CpaBHEHUE AECATUYHBIX IpOOeH.

Apudmernueckue 1eiCTBUA € NeCATUUHBIMU 1p0o0sMH. OKpyTiIeHHe AeCATUUHBIX IPOOeH.

Pelnenue TeKCTOBBIX 33124

Pemenne TekcToBBIX 3a7au apudmMeTndeckuM crnocodom. Perenue noruueckux 3agad. Pemenue
3a]1a4 epebopoM BceX BO3MOXKHBIX BapuaHTOB. Vcriob30BaHNe MIPH pEIIEHNH 3a]1a4 TaOJIUIl U CXEM.

Pemenue 3amad, coxepkalux 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIMYUHBL: CKOPOCTh, BpEMs, pac-
CTOSIHHME, 1I€Ha, KOJIWYECTBO, CTOMMOCTb. ENUHUIIBI M3MepeHus: Macchl, 00bEMa, II€HbI, PaCCTOSHUS,
BpEMEHH, CKOPOCTH. CBSA3b MEXKIY €AMHHUIIAMU U3MEPEHUS KA /101 BEIINYNHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBneHue AJaHHBIX B BUJE TAOIUI], CTOJIOYATHIX AUArPAMM.

Harusanas reomerpus

Harnsgaeie npeacraBineHus o Gurypax Ha IVIOCKOCTH: TOUYKa, psiMasi, OTPE30K, JIyd, yroJl, JoMa-
Hasi, MHOI'OYTOJIbHUK, OKPY>KHOCTb, KpyT. YTo0J. IIpsimMoii, OCTpBIN, TyOW U pa3BEPHYTHINA YIJIBL.

JliiHa oTpe3ka, METpUYECKHe eAUHMIIbI JINHBL. [[n1Ha JToMaHOW, mepuMeTp MHOTOYTOJbHHKA.
N3mepeHune 1 NoCTpOEHHE YII0B ¢ TOMOLIBIO TPAHCIIOPTHUPA.



Harnsinaeie npencraBieHust o purypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, MPSIMOYTOJBHUK, KBaJ-
part, TpeyroibHUK, O PABEHCTBE (PUTYp.

N3o0paxenue ¢uryp, B TOM uncie Ha kierdaToit Oymare. [loctpoenne koHpurypamnuii u3 yacre
IIPSIMON, OKPY>KHOCTH Ha HEJTMHOBAaHHOM M KieTyaToi Oymare. Vcnosb30BaHue CBOMCTB CTOPOH U YI-
JIOB NPSAIMOYT'OJIbHUKA, KBaJpaTa.

[Inomans NpsAMOYrojJpHUKAa M MHOTOYTOJIBHUKOB, COCTABJIEHHBIX W3 HPSAMOYIOJIBHUKOB, B TOM
yucie Guryp, n300pak€HHbIX Ha KileT4aToi Oymare. EAMHUIIBI N3MEpEeHUs IIIOIAAH.

Harnsinaeie mpesicTaBieHust 0 MPOCTPAHCTBEHHBIX (DUTypax: MPSMOYTOJIbHBINA MapauiesenuIies,
KyO, MHOTOrpaHHukH. M300pakeHre mpoCTeHIIMX MHOTOTPaHHUKOB. Pa3BEPTKU KyOa M mapaienenu-
nena. Co3ganue mMojeneil MHOrorpaHHUKOB (M3 Oymaru, MpOBOJIOKH, IUIACTWIMHA U APYIMX Marepua-
JIOB).

O0BEM NMPSIMOYTOIBHOTO Mapauienenumneaa, Kyoa. Equauisr namepenus: oobéma.

6 KJIACC

HartypaabHble ynciia

Apudmernueckue 1eHCTBUS ¢ MHOTO3HAYHBIMU HATYPAIbHBIMH YHCIaMU. YUCITIOBBIE BRIPAKCHHUS,
MOPSAZIOK NEHCTBUM, NCHOIb30BaHUE CKOOOK. Vcronbp30BaHNe IPpU BBIYUCICHUSIX EPEMECTUTEIBLHOTO U
COUETATEIbHOTO CBOMCTB CJOKEHHUSI M YMHOXKEHUS, PACHpPEIEIUTEIbHOTO CBOMCTBA YMHOMEHHS.
OxkpyrieHue HaTypajibHbIX YHCET.

Jenutenu v KpaTHbIC YKCIia, HAUOOJBIIMIM OOLIUI JEIUTENIb U HauMEHbIee o01iee KkpaTHoe. Jle-
JIMMOCTb CyMMBI U ITPOU3BEICHHUs. [leneHue ¢ ocTaTkoM.

Apoon

OObIkHOBEHHAs! PoOb, OCHOBHOE CBOMCTBO JIpo0H, cokpaieHne apodeit. CpaBHEHHUE U yIIOPSII0-
yuBaHue IpobOeil. Pemenne 3a1ay Ha HaXOXKICHUE YacTH OT LIEJIOTO U IENOro mo ero 4yactu. J[poOHoe
YUCJIO KaK pe3yabTar Aesenus. [IpencraBieHue AECITUYHONW ApoOU B BHUJE OOBIKHOBEHHOW IpOOH U
BO3MO>XHOCTb IIPEJICTaBICHUs OOBIKHOBEHHOM 1poOu B BHUIE JECATHUUHOM. [lecsiTuunble npoOu U MeT-
puueckas cucrema Mep. ApupMeTHuecKkue IeHCTBHSI U YUCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMHU U J1€-
CATUYHBIMH JIPOOSMHU.

OtHowenue. /lenenue B naHHOM oTHOIIeHHU. Macmtad, nponopuus. [lpumenenue nponopuit
IIPU PEIICHHUH 33/1a4.

ITonsatue npoueHra. Beiuncienne npoueHTa OT BEJIMYMHBI U BEJIMUUHBI 110 €€ IPOLEHTY. Bripa-
’KEHUE MPOLEHTOB JAECATUYHBIMU Ipo0sMu. Perienue 3a1a4y Ha NpoLeHTH. BeipaxkeHnue oTHOLICHHS Be-
JIMYUH B IIPOLICHTAX.

IHonoxuTeIbHBIE H OTPULATENbHBIC YHCJIA

[TonoxxurenpHble U oTpULATENbHBIE Yncia. Llensle uncia. Monyns uucia, reoMeTpuyecKas NH-
Teprperanus Moayis ynucia. MzobpakeHue ynces Ha KOOPAUHATHON NpsAMoid. UKCIOBBIE TPOMEXKYTKH.
CpaBHeHnue uucen. Apugmernyeckre AeUCTBUS € OJOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

[IpsimoyronbHasi cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopAuHAThI TOUKM Ha MJIOCKOCTH, abcluc-
ca u opauHata. [loctpoenue Touek U GUryp Ha KOOpAUHATHOM IJIOCKOCTH.

BykBeHHBbIE BbIpAaKEeHU S

[Ipumenenne OyKB JJIs 3allMCU MaTEeMAaTUYECKUX BBIpaKEHUH M npeioxeHuil. CBolicTBa apud-
METHYECKUX JEUCTBUUA. DYKBEHHBIE BBIPAKEHHS W YHUCIIOBBIE MOJCTAHOBKU. ByKBEHHBIE PaBEHCTBA,
HaXO0XXJICHHE HEU3BECTHOr0 KOMIOHEHTa. DOopMyIibl, GOpPMYIIbI IEpUMETpa U TUIOIIAAH MPSMOYTOIbHHU-
Ka, KBajipaTa, 00bEéMa rnapauiesenumeaa u Kkyoa.

Pemenue TekcTOBBIX 32124

Pemenne TekcToBBIX 3a7a4 apupMeTHyeckuM criocodom. Perienue norunueckux 3aaay. Pemenue
3aja4u 1epebopoM BceX BO3ZMOKHBIX BAPUAHTOB.

Pewmenne 3anmay, copepKalux 3aBUCUMOCTH, CBA3BIBAIOIIUX BEJIMYMHBI: CKOPOCTb, BpEMs, pac-
CTOSIHUE, 1IeHa, KOJINYECTBO, CTOUMOCTbh, MPOMU3BOAUTENLHOCTD, BpeMsi, 00bEM padoTsl. Ennnuibr uzme-



pEHMS: Macchl, CTOUMOCTH, PAcCTOSIHUSI, BPEMEHH, CKOpOCTU. CBS3b MEXKIY €IMHULAMH U3MEPEHUS
KaKIOU BEJINYUHEI.

Pemenne 3ama4, CBA3aHHBIX C OTHOLIEHUEM, IIPONOPLHUOHAIBHOCTBIO BEJIMYHH, IPOLICHTAMH; Pe-
LIEHHE OCHOBHBIX 3a/1a4 Ha JPOOU U IIPOLIEHTHI.

OmneHka ¥ NPUKUIKA, OKpyTriIeHHe pe3ynbrata. CocraBieHne OYKBEHHBIX BBIPQKEHUH IO YCIIO-
BHIO 3a/1a4H.

[IpencraBneHue JaHHBIX € MOMOILUBIO Tabaul M auarpamM. CrosouaTble AMAarpaMMbl: YTEHUE U
nocTpoeHue. YTeHne KpyroBbIX JUarpamm.

Harasignasi reomerpust

Harnsnele npencraBineHus o Gurypax Ha MJIOCKOCTU: TOUYKa, IpsAMasi, OTPE30K, JIyd, yroJ, JIoMa-
Hasi, MHOTOYTOJIBHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPY>KHOCTB, KPYT.

B3aumHoe pacnonoxeHue IBYyX NpsIMbIX Ha IUIOCKOCTH, MapajuieibHbIe IpPsSMbIE, EPIEHANKY-
JspHble npsiMble. M3Mepenune paccTosiHU: MEXy IBYyMs TOUKaMH, OT TOUKH /10 IIPSIMOM, JUIMHA Mapll-
pyTa Ha KBaJpaTHOM CETKE.

W3mepenue W MOCTPOCHHME YIJIOB C IOMOLIBIO TPAaHCHIOPTUPA. BHUIBI TPEyroiabHUKOB: OCTPO-
YTOJIbHBIN, IPSIMOYTOJIbHBIM, TYHOYTOJIbHBIN, PABHOOEIPEHHBIN, PABHOCTOPOHHUN. UeThIpEXYrOIbHUK,
IIPUMEPBl YETHIPEXYTOJbHUKOB. lIpSIMOYroibHUK, KBaJapaT: MCIOJb30BAaHUE CBOWCTB CTOPOH, YIJIOB,
nuaronaneit. M3o0paxeHue reomeTpuueckux (pUryp Ha HEJIMHOBAHHOM Oymare ¢ UCIOJIb30BaHUEM LIUP-
KyJisl, IMHEHKH, yroJbHUKa, TpaHcnopTupa. Iloctpoenus Ha kieTyaToit Oymare.

[lepumerp mHoroyronbHuka. [lonsTue muomanu Gurypsl, eAMHULBI U3MepeHus iomanu. pu-
OmKEHHOE M3MEpEeHHe TUIOIaan GUryp, B TOM YMCIIe Ha KBaJpaTHOH ceTke. [Ipubmmkénnoe n3mepe-
HUE JJIMHBI OKPYKHOCTH, IUIOIAAN KPYyTa.

CuMMeTpus: LIEHTpaJIbHAsA, OCEBas U 3€pKajbHasi CUMMETPHUU.

[TocTpoeHne CUMMETPHYHBIX QUTYD.

Harnsgaele npenctaBieHust 0 MPOCTPAHCTBEHHBIX (pUrypax: napajienenumnes, Kyo, npusma, mnu-
pamMuja, KOHYC, LMIMHIp, map u cdepa. Mzobpaxkenue npoctpaHcTBeHHBIX Guryp. [Ipumeps! pazsép-
TOK MHOT'OI'pPaHHMKOB, IIMIIMHApa U KoHyca. Co3aaHue MoJiesiel IpOCTPaHCTBEHHBIX (uryp (13 6ymaru,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHAIIOB).

[Tonsitue 06bEMa, equHUIIBI U3MepeHus 00béMa. OOBEM MPSMOYTOJIBHOTO Mapasuieenumnena, Kyoa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMbBI YUYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yIbTaThl OCBOEHUS MPOrpaMMbl ydeOHOro Kypca «MaTeMaTHKay XapaKTepH3yroTCs:
1) naTpuoTHYecKoe BOCIINTAHHE:

MIPOSIBIEHUEM MHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCHUICKOW MaTeMaTHKH, LIEHHOCTHBIM OTHOIIE-
HHUEM K JIOCTHKEHHUSIM POCCHUICKMX MAaTEeMaTUKOB U POCCUHUCKON MAaTeMaTUYECKOM MIKOJIbI, K HCIIOJIb30-
BaHUIO 3TUX JOCTHKEHUH B APYTrUX HayKax U MPUKIIAJHBIX cepax;

2) rpaxIaHCKoOe U 1yXOBHO-HPABCTBECHHOE BOCIIUTaHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH Irpa’kJaHNHA U peau3allii ero Mpas, IPeJCTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYp Tpa’kIaH-
CKoro oouiectBa (Harmpumep, BbIOOPHI, ONMPOCHI), TOTOBHOCTHIO K OOCYXJIEHUIO ATUYECKHX MpoOIIeM,
CBSI3aHHBIX C IMPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUN HAYyKH, OCO3HAHMEM Ba)XHOCTH MOpPAJIbHO-
ATUYECKHUX MPUHILUIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyAoOBOE BOCIIMTAHHE:

YCTaHOBKOM Ha aKTHBHOE y4acCTHE B PELIEHUHU NPAKTUYECKUX 33]1a4 MAaTEMAaTUYECKOW HAIPaBICHHOCTH,
OCO3HaHMEM Ba)XKHOCTH MaTEMaTUYeCKOro 0O0pa3oBaHMs HA MPOTSHKEHUU BCEW >KU3HM IS YCHEIIHOU



poecCHOHATLHOM JIEATEIEHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHUI, OCO3HAHHBIM BHIOOPOM M IO-
CTPOCHUEM WHIANBUIYAJIbHOW TPAEKTOPUHU 0O0pa30BaHUS U )KM3HEHHBIX TUTAHOB C YUYETOM JIMYHBIX MHTE-
pPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;
4) 3cTeTMYECKOe BOCIUTAHME:
CIOCOOHOCTBIO K AMOIMOHAILHOMY M 3CTETHYECKOMY BOCIIPHATHIO MaTeMaTHYeCKHMX OOBEKTOB, 3a/1ad,
pELICHHH, pacCyK/ICHUI, YMEHUIO BUJIETh MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;
5) HeHHOCTH HAYYHOI0 TO3HAHUS
OpHUEHTAIINCH B JICITEILHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX MPEACTABICHUI 00 OCHOBHBIX 3aKO-
HOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOABI M OOIIEeCTBA, MOHUMaHUEM MAaTEMAaTUYECKOW HAayKH Kak
chephl YeTOBEUYECKOM JACSITSIBHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYMMOCTH JIJISl PA3BUTHS I[TUBUIN3AILINH,
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTEMAaTHYECKOW KYJIbTYpOW KakK CpPEACTBOM IIO3HAHUS MUDA,
OBJIAJICHUEM MPOCTEHIIMMHU HABBIKAMU UCCIIEA0BATEIIbCKOMN AESITEIIbHOCTH;
6) pusnueckoe BocnuTaHue, (OPMHUPOBAHUE KYJIbTYPbI 310POBbSI U IMOIUOHAJIBLHOI0 0J1aromo-
JyqHs:
TOTOBHOCTBIO TPUMEHSTh MAaTEMATUYECKUE 3HAHHUS B MHTEPECAX CBOETO 3/I0POBBA, BEACHUS 3JI0POBOTO
oOpaza Xu3HH (30pOBOC MUTAHKE, COATTAHCUPOBAHHBIA PEKUM 3aHATUH M OTABIXA, peryisipHas pu3u-
9ecKasi aKTUBHOCTE), CPOPMHUPOBAHHOCTHIO HaBbIKa pediiekcruu, MpU3HAHUEM CBOETO TPpaBa Ha OMTUOKY
Y TAaKOI'0 K€ IpaBa APYroro YelaoBeKa;
7) 3K0J10rHYecKoe BOCIIUTAHHE:
OpUEHTAlMEeW Ha NMPUMEHEHHUE MATEeMaTHYECKUX 3HAHHWU JUIsl PEeIICHHs 3a/iad B 00JACTH COXPaHHOCTHU
OKpY KaloIen cpeibl, TUIAHUPOBAHUSI TIOCTYIIKOB M OLICHKH MX BO3MOKHBIX IMOCIEACTBUHN AJI OKpYXKa-
IOIIEH cpefibl, 0CO3HAHUEM TII00AIBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIEM U MyTel UX pelIeHHUs;
8) ajanTanmns K N3MEHAIUMCS YCJIOBUSAM COLMATbHOM M PUPOJAHOM Cpebl:
TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHO-
CTH 4epe3 MPAKTHUECKYIO JIeATEIbHOCTh, B TOM YUCJIC YMEHUE YUUThCS Y IPYTUX JIFOJCH, MpruoOpeTaTh
B COBMECTHOM J€ATEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETEHILIUH U3 OIbITA APYTHUX;
HE00XOIUMOCThIO B (DOPMHUPOBAHUH HOBBIX 3HAHHI, B TOM 4Hclie POPMYIUPOBATH UEU, MOHATHUS, TH-
MOTe3bl 00 00BEKTAX U SIBJICHHSIX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh Je(PUIIUTHI COOCTBEH-
HBIX 3HAHUU U KOMIIETEHTHOCTEM, IIJIaHUPOBATh CBOE PA3BUTHE;
CIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIHIO KaK BBI3OB,
TpeOyIONIHI KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEUICHUS U AeUCTBUSA, POPMYIUPOBAThH U Olle-
HUBATh PUCKH M MOCIEACTBUS, (HOPMHUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIBTATDI

ITo3naBaTenbHBbIC yHHBEPCAJIbHbIC Y4eOHbIC e CTBUS

ba3oBble Jlornueckue AeicTBHA:
. BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMAaTHYECKUX OOBEKTOB, O-
HATUHN, OTHOLIEHUN MEXIy MOHSTUSIMH, (HOPMYIHPOBATh ONpPENEICHUs MOHITHH, yCTaHABIIU-
BaTh CYIIECTBEHHBII MpHU3HAK KiIaccu(UKaIMKM, OCHOBaHUS i1 000OIIeHHUs U CPaBHEHUSI, KpHU-
TE€PUU IIPOBOJUMOTO aHAJIN3A;
. BOCHPUHUMATh, (POPMYIHPOBATH U IPEOOPA3OBHIBATH CYKIEHUS: YTBEPAUTEIbHBIE U OT-
pHIIaTeNbHbIE, eIMHUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIE;
. BBISIBJISITH MaTeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOpEUHs B (pakTax,
JAHHBIX, HAOTIOIEHUSX U YTBEPKACHUSAX, MTpeylaraTb KpUTEPUH JIJIs BBISBICHUS 3aKOHOMEPHO-
CTEN U IPOTUBOPEYHIA;
. JIeNIaTh BBIBOJBI C MCIIOJB30BAHUEM 3AaKOHOB JIOTMKH, JNEAYKTHBHBIX U WHIYKTUBHBIX
YMO3aKI4YEHUH, YMO3AKIIOUEHNN 110 aHAJIOTHH;



. pa3buparh AOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUM (IpsIMble U OT MPOTHUBHOTO),
MPOBOJNTH CAMOCTOSITENILHO HECIIOKHBIE JOKa3aTelbCTBA MaTeMaTHYeCKNX (PaKTOB, BHICTpPAU-
BaTh apryMeHTallI0, MPUBOIUTH MPUMEPbl U KOHTPIPHUMEPHL, 0OOCHOBHIBATH COOCTBEHHBIE
paccyxaeHus;

J BBIOMpaTh croco0 pelieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB pelie-
HUs, BEIOUpaTh HanboJsee MOAXOASIIUN C YIETOM CAMOCTOATEIbHO BhIICICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBaTelibCcKue AeliCTBHS:

. HCII0JIb30BaTh BOIPOCH KaK HCCIICOBATEIbCKUNA HHCTPYMEHT IO3HAHUSA, (OPMYIHpO-
BaTh BOIMPOCHI, (DUKCHPYIOIINE TPOTHBOPEYHE, MPOOIEMY, CAMOCTOSTEIIFHO YCTAaHABIUBATD UC-
KOMO€ U JaHHOE, JOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINI0, MHCHHUE;

° MIPOBOJMTH MO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECJIOKHBIA IKCIEPUMEHT, He-
00JIBIIIOE MCCIICIOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, 3aBUCH-
MOCTEH 00BEKTOB MEXy COOOi;

° CaMOCTOSITENTLHO (POPMYIIUPOBATH OOOOIICHHS M BBIBOBI [0 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJII0JICHUs, UCCIICJIOBAHMSI, OIICHUBATh JOCTOBEPHOCTD IMOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U
000011eHMIT;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAK)KE BBIABUIATH MPEIANOI0KEHUSA O €ro
Pa3BUTHU B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISATH HEIOCTATOYHOCTh M M30BITOYHOCTD MH(OPMAIINHU, JAHHBIX, HEOOXOMMBIX IS pele-
HUS 33/1a4H;

BBIOMpPATh, aHAJTU3UPOBATh, CUCTEMATH3UPOBATh U WHTEPHPETHPOBATH WH(POPMAIMIO pPa3IH4-
HBIX BUJIOB U ()OPM IPE/ICTABIICHUS;

BBIOMpPATh (GOpPMY MpencTaBiIeHUs] HHYOPMAIMK U HIUTIOCTPHPOBATH pelIaeMble 3a/1a4 CXeMa-
MH, AHarpaMMaMy, HHOW TpaduKoi U NX KOMOMHALIUSIMU;

OLIEHUBATh HAJI&KHOCTh MH(DOPMAIIUKN IO KPUTEPHUSM, MPEUIOKEHHBIM YUIUTEIIEM UIH CPOpPMY-
JMPOBAHHBIM CaMOCTOSATENBHO.

KomMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe AelicTBHA:

BOCIIPUHUMATh U (POPMYITUPOBATh CYXAE€HUS B COOTBETCTBHHM C YCIOBUSAMH U LEJISIMU OOILEHUS,
SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M NMHUCHBMEHHBIX TEKCTaX, Ja-
BaTh MOSICHEHUS TI0 X0y PEIICHHs 3a/1a4i, KOMMEHTHPOBATH TIOTYYE€HHBIN pPe3yIbTaT;

B X0J1e 00CYX/I€HHsI 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeéMOW TEMBbI, TPOOJIEMBI, peliac-
MO 3a/1a4¥, BBICKA3bIBAaTh WJICH, HALIEJICHHBIC HA TIOMCK PEIICHUS, COMTOCTABIISATh CBOH CYXKJIe-
HUS C CYXKACHUSAMH JIPYTMX YYaCTHHKOB JMajiora, 0OHapy>KHBaTh pa3iMyue U CXOACTBO MO3HU-
Ui, B KOPpEeKTHOH (popme popMyIMpoBaTh pa3HOIIACHs, CBOM BO3PAKEHUS;

MPEJCTABIATh Pe3yabTaThl PELICHUs 33a]]auH, SKCIIEPUMEHTA, UCCIIEJOBaHUS, IIPOEKTA, CAMOCTO-
ATENBbHO BBIOMPATh (OPMAT BBICTYIJICHHSI C YUETOM 3a/1au MPEe3eHTAUU 1 OCOOCHHOCTE! ayau-
TOpUH;

MOHMMATh U UCIOJIb30BATH NMPEUMYILECTBA KOMAaHIHON U MHIUBHyalbHON pabOThI IpU pelie-
HUM Y9eOHBIX MaTEeMaTHYECKUX 3a]1a4;

IIPUHUMATH 11€Jb COBMECTHOH JEATeNbHOCTH, INIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboTHl,
pacrmpenenaTh BUABI padoT, JOTOBAPUBATHCS, 0OCYXKIATh MPOIIECC U pe3yabTaT paboThl, 0000-
1aTh MHEHHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B IPYNIOBLIX opMax padoTsl (00CykaeHHsl, 0OMEH MHEHUSMHU, MO3TOBBIE IITYP-
MBI U IpyTHUe€), BBIIOJIHATH CBOIO YacTh PabOThl U KOOPIUHUPOBATH CBOU JIEHCTBUS C IPYTUMHU
YJieHaMU KOMAaH/Ibl, OI[EHMBATh KAayeCTBO CBOErO BKJIJa B OOIIMH MPOAYKT IO KPUTEPHUSM,
cOpMYITHPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

PerynsiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA



Camoopranmu3anmus:
®  CaMOCTOSITENIFHO COCTaBJIATH IJIaH, AJITOPUTM PELICHHUs 3a7jauil (MM €r0 4acTh), BRIOUpPATh CIIO-
co0 peuieHus ¢ y4€TOM MMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPO-
BaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MH(OpMAIUK.
CaMOKOHTPOJIb, SMOLHOHAJILHBIH HHTEJIEKT:
® BIAJETHh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJISI MPoLiecca U pe3ysibTaTa pelieHusl MaTeMa-
THYECKOM 3aJ1auH;
® [PEIBHUJIETHh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPU PEIICHUM 33]1a4d, BHOCUTh KOpPPEK-
TUBBI B JICITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HANJEHHBIX OMIMOOK, BBISIBICHHBIX
TPYIHOCTEN;
® OILICHUBATh COOTBETCTBHE PE3yJIbTaTa JAEATEIBHOCTU MOCTABICHHOW LM U YCIOBHAM, O0BsIC-
HAThH PUYMHBI JOCTHXKEHUS WU HEAOCTH)KCHUS 11e7TU, HaXOAUTh OMIMOKY, JaBaTh OLIEHKY MPHU-
O0OpEeTEHHOMY OTIBITY.
HPEIMETHBIE PE3YJIBTATBI
K koHIly 00y4eHus B 5 KJacce 00yJaroMMiACs MOJYIHUT CICIYIONINE MPEAMETHBIC PE3yIbTaThI:
Yucna v BbIYMCICHUSA
[Tonumarth 1 MPaBUIBHO YNOTPEOIATH TEPMUHBI, CBSI3aHHBIC C HATYPAIbHBIMHU YHUCIAMH, OOBIKHO-
BEHHBIMH U JECATUUYHBIMH IPOOSMHU.
CpaBHUBaTh U YIOPSAIOYMBATH HATypaJIbHbIE UKCIIA, CPABHUBATh B MPOCTEHIINX CIydasx OOBIK-
HOBEHHBIE APOOH, IECATUIHBIE TPOOH.
COOTHOCUTH TOYKY Ha KOOPJAMHATHOM (YHCIIOBOI) MPSIMON C COOTBETCTBYIOIIMM €i YHCIOM U
n300pakaTh HaTypaibHbIC YHCIIAa TOYKAMHU Ha KOOPIUHATHON (YHCIOBOM) MPSMOIA.
BemonaaTe apudmMeTrnueckue AeHCTBHS C HaTypaJbHBIMU YHCIAMHU, C OOBIKHOBEHHBIMH JIPOOSIMH
B IIPOCTEUIINX CIIyYasiX.
BoInonHATE IPOBEPKY, MPUKUJIKY PE3YIIHTATA BHIYUCICHUH.
OKpyrisaTh HaTypaJIbHbIE YUCIIA.
Pemenne TekcToBBIX 32124
Pemarp TekcTOBBIE 3a/1a4U ApUPMETHUECKUM CIIOCOOOM U C IOMOIIbIO OPraHU30BaHHOTO KOHEY-
HOTO nepedopa BceX BO3MOXKHBIX BAPHAHTOB.
Pemats 3anauu, cogeprkaiiye 3aBUCMMOCTH, CBSA3BIBAIOLINE BEJIMYUHBL: CKOPOCTh, BPEMSI, PacCTO-
SIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTb.
Hcnonb30BaTh KpaTKue 3alIUCH, CXEMBI, TaOIUIbl, 0003HAUYEHHUS [IPU PEIICHUH 3a/1au.
ITonp30BaTbCcs OCHOBHBIMM €IMHULIAMU MU3MEPEHUS: 1IEHBI, MAaCChl, PACCTOSAHMS, BpDEMEHH, CKOPO-
CTH, BBIpaXKaTh OJTHU €/IMHUILIbI BETUYUHBI YEPE3 APYTHE.
W3Bnekarb, aHaIM3UPOBATh, OLIEHUBATh UH(OPMAIUIO, NIPEICTABICHHYIO B TabIuUIlEe, HA CTOI0Ya-
TOM nuarpaMme, MHTEPIPETUPOBATH IPEACTABICHHBIE JAAHHBIE, WCIIOJIb30BATh JaHHbIE NPU PEIIEHUU
3az1ad.
Harusanas reomerpust
[Tonb30BaTbcs reOMETPUYECKUMHU TOHATUSAMU: TOUYKA, MpsAMas, OTPE30K, JIy4, Yroji, MHOTOYTroJlb-
HUK, OKPY>KHOCTb, KPYT.
[TpuBOAUTH IpUMEPHI OOBEKTOB OKPYXKAIOIIEr0 MUPA, UMEIOMUX (HOpMYy M3YyUEHHBIX T€OMETPH-
YEeCKUX (QUryp.
Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMH: BEPIIMHA, CTOPOHA, C MHOTOYTOJIbHUKAMHU:
yToJ1, BEpILIMHA, CTOPOHA, IMaroHalib, C OKPY)KHOCTBIO: paJinycC, TUaMeTp, LIEHTP.
N300pakaTh n3yuyeHHbIE TeOMeTprUecKue (GUTypbl Ha HEIMHOBAHHOM M KJeTyaToil Oymare ¢ mo-
MOILBIO LIUPKYJIS U JINHEUKH.
HaxoauTh JUIMHBI OTPE3KOB HETOCPEICTBEHHBIM U3MEPEHHEM C MTOMOUIbIO TUHEHKHU, CTPOUTH OT-
PE3KH 3a/1aHHOM JITMHBI; CTPOUTH OKPYKHOCTb 33JJaHHOTO pajinyca.



Hcnonp30BaTh CBOWCTBA CTOPOH U YITIOB IPSIMOYTOJIbHHMKA, KBajapaTa A UX IOCTPOEHMS, BbI-
YUCJICHUS TUIOLIAJAN U IIEpUMETpa.

Boruncnsate nepuMeTp u IIom@aab KBaapara, npsMoyroibHUKa, (UTYp, COCTABICHHBIX U3 MPSIMO-
YrOJILHUKOB, B TOM YHCiIe QUTYp, H300paXEHHBIX HA KJIETYaToi Oymare.

[Tosib30BaTbCcsl OCHOBHBIMM METPUUECKMMU E€AVMHHMIIAMU M3MEPEHUS JUIMHBI, IJIOLIAAH; BBIPAKATh
OJIHM €JIMHULIBI BEJIMYHUHBI YEPE3 IPYTHE.

Pacnio3naBate mapamenenumes, Ky0, UCHOJIb30BaTh TEPMHHOJOTHIO: BEpUIMHA, peOpo, IpaHb,
U3MEpEHUs, HAXOIUTh U3MEPEHNUS NTapajulesenunena, Kyoa.

Brruucnate 00bEM KyOa, mapaiienenunena mno 3aJaHHbIM U3MEPEHUSM, MOJIb30BaThCs eIMHUIIA-
MU U3MepeHHs 00bEMa.

Pemrate HecnoxHbIE 3314l HA U3MEPEHUE T€OMETPUUYECKUX BEJIMYUH B IPAKTUYECKUX CUTYALIMSX.

K koHIry 00y4enus B 6 kjacce 00y4JaroImuics MOIyduT CIAeIYIOIUE IPEIMETHBIC Pe3yIbTaThI:

Yucna v BbIYMCICHUSA

3HaTh ¥ IOHUMATh TEPMHUHBI, CBA3aHHBIC C PA3TUYHBIMU BUJAMH YHCEI U CIIOCOOAMU UX 3aIlHCH,
MEePEXOIUTH (€CITU 3TO BO3MOKHO) OT OAHOM (hOPMBI 3alMCH YHUCIIa K APYroil.

CpaBHUBaTh M yHOPSA0YUBATh LIE€JIbIE YKMCIIa, OOBIKHOBEHHBIE U JIECATUYHbIE IPOOH, CPaBHUBATh
YKCJla OJHOTO U Pa3HbIX 3HAKOB.

BrInonusATh, coueTasi yCTHbIE M MUChbMEHHbBIE MTPUEMBI, apu(MeTHYeCKUe ACHCTBUS C HATypalb-
HBIMH U LEJNBIMU YKCIaMU, OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMHU, TOJOKUTEIBHBIMU U OTpPHUIIA-
TEJIbHBIMU YHCIIAMHU.

BbruncnsTe 3HauU€HUS YUCIIOBBIX BBIPA)KEHUM, BBIOJIHATH MPUKUAKY M OLIEHKY pe3yibTaTa BbI-
YHCIIEHUH, BBIMOIHATh MPEOOpa30BaHUsl YMCIOBBIX BBIPAKEHHUI HAa OCHOBE CBOMCTB apH(PMETHUECKUX
IENUCTBUM.

COOTHOCHUTH TOYKY Ha KOOPJUHATHOW MPSIMOM C COOTBETCTBYIOIIUM €U YHCIOM U H300pa)kaTh
qucjia TOYKaMu Ha KOOPJAWHATHOW MPSIMON, HaXOAUTh MOJYJIb YHCIA.

COOTHOCHUTH TOUYKHU B MPSMOYTOJIbHOW CUCTEME KOOPAUHAT C KOOpAUHATAMHU ITOU TOUKHU.

OKpyrIsTh LIeJIble Yhcia U JEeCATHYHbIE IPOOH, HAXOAUTh IPUOIMKEHUS YHCe.

YucnosBbie 1 OyKBeHHbIE BbIPAKEHUS

[Tonumars 1 ynoTpedyiaTh TEPMUHBI, CBSI3aHHBIE C 3alMChIO CTENEHU YMCia, HAXOUTh KBaapaT U
KyO 4Mcia, BBIYUCIATH 3HAUSHHSI YMCIIOBBIX BBIPaKEHUH, COepkKAIUX CTEIIEHH.

ITonp30BaTbes MpU3HAKAMH JAEIMMOCTH, PACKIIaAbIBaTh HATYpaJIbHbIE YMCIIA HA IPOCTHIE MHOXH-
TENH.

[Tonp30BaTbes MacmITaboM, COCTABIATh IPOMOPILIUU U OTHOILLIEHUS.

Hcnonb3oBatek OyKBbI Ui 0003HAUEHUs YMCEN MPH 3alMCH MaTeMaTHYECKUX BbIpaXKEHUH, co-
CTaBIATh OYKBEHHbBIC BBIPAKEHHMS U (DOpPMyJIbl, HAXOIUTh 3HaueHHs OYKBEHHBIX BBIPAKEHHH, OCY-
LIECTBIISAE HEOOXOIMMBIE [TOICTAHOBKU U IIPe0Opa3oBaHusl.

Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pelnenue TeKCTOBBIX 33124

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 337ja4l ApU(PMETUIECKUM CIIOCOOOM.

Pemarp 3amaum, cBsI3aHHBIE C OTHOILIEHUEM, NIPONOPLMOHAIBHOCTBIO BEUYMH, IPOLEHTAMH, Pe-
1aTh TP OCHOBHBIE 33J]a4l Ha IPpOOU U MPOLIEHTHI.

Pemarsb 3agauu, coaeprkanie 3aBUCMMOCTH, CBS3BIBAIOLINE BEJIMYUHBI: CKOPOCTh, BPEMsI, paccTo-
SIHUE, 1IeHa, KOJIMYEeCTBO, CTOUMOCTb, TPOM3BOIUTEIBLHOCTh, BpeMs, 00bEM padOThl, UCIIONB3Ys apH -
METHUYECKHE JEHCTBUS, OLEHKY, NIPUKUAKY, MOJIb30BaThCS €IMHULAMU M3MEPEHHUS COOTBETCTBYIOIIHX
BEJIMYHH.

CocTtaBnath OyKBEHHbIE BBIPAXKEHUS 110 YCIOBUIO 33/1a4U.

W3BnekaTh nH(pOpMAIMIO, IPEACTABICHHYIO B TaOJIHUIIAX, HA JIMHEHHOM, CTON0YAaTON MM KPYyro-
BOHM AMarpamMmax, MHTEPIPETUPOBATh NPEICTABICHHBIE JaHHBIE, HCIIONb30BATh JIaHHBIE NPU PEILIEHUU
3a/1a4.



[IpencraBasaTh HHPOPMAIUIO C ITOMOIIBIO TAOJIHUII, THHEHHOW U CTOI0YATON JUArpaMM.

Harasanasi reomerpus

[IpuBoaUTH MpUMEPHl OOBEKTOB OKPYKAIOLIETO MUpPa, UMEIOIMUX (GOpMYy H3y4YE€HHBIX T€OMETpH-
YECKUX IJIOCKHUX U MPOCTPAHCTBEHHBIX (QUTYP, IPUMEPHI PABHBIX B CHMMETPHYHBIX QUTYD.

N300pakaTh ¢ MOMOIIBIO IIUPKYJIS, TMHEHKH, TPAHCIOPTHPA HA HEJIMHOBAHHOW M KJIETYaToil 0y-
Mare M3y4eHHbIE TUIOCKHE TeoMeTpudeckue GUrypsl 1 KOHQUrypauu, CHMMETPUYHbIE (PUTYPHI.

[Tonb30BaTbcs TEOMETPUYECKUMHU MOHSTHUAMU: PABEHCTBO (DUTYp, CHMMETpPHsI, HCIOJb30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPUH, LIEHTP CUMMETPHH.

HaxoauTh BETMYMHBI YIJIOB U3MEPEHUEM C MOMOUIbIO TPAHCIOPTHPA, CTPOUTH YIJIbI 3aJaHHOMN
BEJIMYUHBI, MOJIb30BAaThCA MPU PELICHUU 3a]ad IPaJyCHOM MEpOUl YIJIOB, paclo3HaBaTh HA YepTEkKax
OCTPBIiA, MPSIMOM, pa3BEPHYTHIN U TYNOH YTJIbI.

BbruncnsaTe 1nuHY JIOMaHOW, IEPUMETP MHOTOYI'OJIbHUKA, M0JIb30BATHCS €AMHUIIAMU U3MEPEHUS
JUIMHBI, BBIPAYKaTh OJJTHU €IMHUIIBI U3MEPEHUS JJIUHBI Yepe3 JPyTHUE.

Haxonutb, nCnonb3ys 4epTEXHbIE UHCTPYMEHTHI, PACCTOSIHUS: MEXAY JBYMs TOUYKAMH, OT TOUKH
710 TIPSAMOM, JUIMHY IIyTH HAa KBaJpaTHOM CETKeE.

Beraucinare mionians Guryp, COCTaBIEHHBIX U3 TPSMOYTOJILHUKOB, UCTIOIB30BaTh pa30ueHue Ha
NPSIMOYTOJIBHUKH, Ha paBHBIC (PUTYPHI, TOCTPauBaHUE 10 MPSMOYTOJIbHUKA, OJIB30BATHCS OCHOBHBIMU
€AMHULAMU U3MEPEHMS IUIOIIA/IA, BBIPAXKATh OJHU €AMHUIBI U3MEPEHUS TUIOLIAAN Yepe3 Apyrue.

Pacrio3naBaTe Ha MOZENAX U U300paKEHUSIX MUPAMUILY, KOHYC, IIMIIMH]P, UCIOIB30BaTh TEPMHU-
HOJIOTHIO: BEpUIMHA, peOpo, I'paHb, OCHOBaHUE, pa3BEPTKA.

N300pakaTh Ha KJI€TYaTOi OyMare mpsMOYTOJIBHBIH MMapauieIenune.

Boruncnsate 00b€M NpSIMOYTOJILHOTO MapalijieNenumneaa, Kyoa, mojib30BaTbcsi OCHOBHBIMH €AHHU-
1IaMU U3MepeHHs 00bEMa;

Pemarb HecnoxHbIE 331a4d HA HaXO0XKJIEHUE T€OMETPUUYECKUX BEJIMYMH B IMPAKTHUECKUX CUTYa-
LUSX.



TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
Kosaun4vecTBo 4acoB
Ne
HaumeHnoBaHue pa3gesioB M TeM IpakTuye- JyekTpoHHBIE (LU PpOBLIE)
n/n 0 Kontpoas-
porpamMmmal Bcero CKHe paﬁo_ oﬁpasoBaTeﬂbele peCypcChl
HbIe padoThI ThI
1 Harypanbnblie uncina. JleiicTBus ¢ 43 1 bubmuoreka [JOK
HATypaJIbHBIMHU YUCIIAMHU https://m.edsoo.ru/7f4131ce
) Harnsannas reomerpus. JIunuu Ha 12 2 bu6mmoreka [IOK
IUIOCKOCTHU https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
3 ObbIKHOBEHHEIE ApOOH 48 1 https://m.edsoo.ru/7f4131ce
4 Harnsannas reomerpusi. Muoro- 10 1 bubnnoreka [HOK
YT OJILHUKU https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
> Jlecamianbic ipodu 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsannas reomerpus. Tena u 9 1 bubnnoreka [JOK
(burypsl B IpoCTpaHcTBe https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
7 Tosropenne n obobmernue 10 2 https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO YACOB I10 170 5 4
[TPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

KoauyecTBO 4acos

N HaumeHoBaHMe pa3aesioB U TeM IpakTuye- JIeKTpoHHbIC (NMPPOBLIC)
n/n Kontpoas- oOpa3oBaTteJbHbIE pecyp-
NporpaMMbl Bcero cKue padboThbl
HbIe padoThI ChbI
Bbubmnoreka IIOK
1 Hatypanbubie uncna 30 2 https://m.edSO(I)l.ru/7f4 14736
) Harnannas reomerpus. [Ipsambie 7 bubnmnoreka HOK
Ha INIOCKOCTH https://m.edsoo.ru/7f414736
Bbubmnoreka IIOK
3 Jipobu 32 2 I https://m.edSO(I)l.ru/7f414736
4 Harnsanas reomerpusi. Cummer- 6 1 bubnmnoreka HOK
pus https://m.edsoo.ru/7f414736
> Bripaxenms ¢ Gyksamn 6 ngs?/y/lglfﬁggéfMM%
6 Harnsguas reomerpust. @urypsol 14 1 1 bubnnoreka [JOK
Ha IIOCKOCTH https://m.edsoo.ru/7f414736
7 [TonoxxuTenbHbIE U OTPUIIATEb- 40 1 bubnunoreka LIOK
HBIC YKClia https://m.edsoo.ru/7f414736
8 [IpencraBienue qaHHBIX 6 1 Egggﬁ;f;;grouﬁ 414736
9 Harnsnnas reomerpus. urypsl B 9 1 bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpEeHue, 0600IICHNE, CHCTE- 20 ) bu6nmorexa LIOK
MaTu3aus https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ] 5
ITPOI'PAMME 170
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ITIOYPOYHOE IIVTAHUPOBAHUE

5 KIIACC
) KonuyecTBo yacoB
Ne Tema ypoka Tara DJIeKTpOHHBIe HH(POBLIE
n/n Bcero K.pad IIp.pad o0pa3oBaTe/IbHbIE PeCypChl
1 [JecsaTtnunas cucrema cuucienus. P Hary- 1 1 bubnmoreka [JOK
PAIBHBIX YHCEI https://m.edsoo.ru/f2a0ccOc
) Hecstruunasi cucteMa cuucienus. Psa Hary- 1 5
paJIbHBIX YHCEl
3 Harypausssiii psg. Yucno 0 1 3 https://m.edsoo.ru/f2a0cafe
4 Harypanbsubiii psaa. Yucio 0 1 4
Harypasbhbie ynciia Ha KOOpAUHATHOM MPsi- bubnnoreka [HOK
5 . 1 5
MOU https://m.edsoo.ru/f2a0e0fc
6 HarypanbpHble uncia Ha KOOpANHATHOM Ipsi- 1 3 bubnmoreka [JOK
MOU https://m.edsoo.ru/f2a0e2a0
7 Harypasnbnbie ynciia Ha KOOpAUHATHOM TIPsi- 1 9 bubnunoreka [JOK
MOM https://m.edsoo.ru/f2a0e426
8  CpaBHeHHE, OKPYIJIEHUE HATYPAJIbHbBIX YUCEI 1 10 https://m.edsoo.ru/f2a0ce32
9  CpaBHeHUE, OKPYIJICHHE HATYPAJIbHBIX YHCEI 1 11 https://m.edsoo.ru/f2a0cf54
10 CpaBHeHuE, OKpYIJIEHHE HATYPAJIbHBIX YUCEI 1 12 https://m.edsoo.ru/f2a0d300
11 CpaBHeHuE, OKpYTJICHUE HATYPAIbHBIX YUCEI 1 15 https://m.edsoo.ru/f2a0d440
12 CpaBHeHME, OKpYIJIEHUE HATYPAJIbHBIX uncen 1 16
Apudmerndeckne IeHCTBHS ¢ HATYPAITbHBIMA bubnuoreka [IOK
13 1 17
YUClIaMU https://m.edsoo.ru/f2a0eaca
ApudmeTrnueckue IeiCTBUS ¢ HATypaIbHBIMU bubnuorexa [JOK
14 1 18
YHACIIaMU https://m.edsoo.ru/f2a0f5ba
15 Apudmerndeckue A1eMCTBUS ¢ HATypaTbHBIMHU 1 19 bubnuorexa [JOK
YHCIIaMU https://m.edsoo.ru/f2a0f704
Apudmernueckue IeiCTBUS ¢ HaTypaJIbHBIMU bubnuoreka [IOK
16 1 22
YUCIIaMU https://m.edsoo.ru/f2a0fd8a
17 Apudmerndeckne 1eHCTBUS ¢ HATYPaIbHBIMU 1 23 bubnnorexka [JOK
YHACIaMHA https://m.edsoo.ru/f2al015¢
Apudmernueckue JeiCTBUS ¢ HaTypaJIbHBIMU bubnuoreka [IOK
18 1 24
YUCIIaMU https://m.edsoo.ru/f2al0c3a
Apudmernueckue 1eHCTBHS ¢ HATYPAIbHBIMU bubnnoreka [JOK
19 1 25
YHACIaMUA https://m.edsoo.ru/f2al0da2
20 CBoiicTBa HYJISI TIPU CIIOKEHUU U YMHOXKEHUH, 1 26 bubnmnoreka [JOK
CBOMCTBA €IMHUIbI TP YMHOKEHUU https://m.edsoo.ru/f2al04ec
1 CBoiicTBa HYJISI IPU CIIOKEHUU U YMHOXKEHUU, 1 29
CBOMCTBA €IUHUIIBI TPU YMHOKCHUH
[IepeMecTuTenbHOE M COYETATEIIBHOE CBOM-
22 CTBFE)I CII0KCHHUS U YMHOXKCHMUSI, pacipeieian- 1 30 Bubmioreka [IOK
. M > pactp https://m.edsoo.ru/f2a0ef3e
TEJIbHOE CBOMCTBO YMHOXKEHUS
[IepeMecTuTenbHOE U COYETATEIBHOE CBOM-
23 cTBa CIOKEHMS M YMHOXKEHUS, pacpeIeiu- 1 1
TEJIBbHOE CBOMCTBO YMHOXKEHUS
24 koHTpoJbHas padora 1 1 1 2
75 Jenutenu u KpaTHbIE YHUCIIA, PA3I0KEHUE 1 3
YuCIa Ha MHOXKUTETH
26 Jlenutenu v KpaTHBIC YUCIIA, PA3JI0KEHUE 1 6 bubmuoreka [JOK
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YHucCJjia Ha MHOXUTCIN

https://m.edsoo.ru/f2al16b2

Jlenurenu U KpaTHbIE YKCIIA, PA3JTI0KEHUE

27 1 7
YyuCiIa HA MHOKUTEIN
28 JleneHue ¢ ocTaTKOM 1 8 https://m.edsoo.ru/f2al116¢c
29 Jlenenue ¢ oCTaTKOM 1 9 https://m.edsoo.ru/f2al 14fa
30 IIpocThie U COCTaBHBIC YUCIA 1 10 https://m.edsoo.ru/f2a11a90
31 IlpocTtble U cOCTaBHBIEC YKCTA 1 13 https://m.edsoo.ru/f2al 1bb2
32 Ilpusnaku genumoctu Ha 2, 5, 10, 3, 9 1 14 https://m.edsoo.ru/f2a11806
33 Ilpusnaku genumoctu Ha 2, 5, 10, 3,9 1 15 https://m.edsoo.ru/f2al196e
34 YucioBble BbIpayKEHUS; NOPSAJIOK A€HCTBUI 1 16 https://m.edsoo.ru/f2al1f18
35 YucnoBble BhIpAXEHUS; MOPSAOK AEUCTBUI 1 17 https://m.edsoo.ru/f2a12080
36 YucioBbie BBIPAKECHUS; MOPAIOK TCHUCTBUI 1 20 https://m.edsoo.ru/f2al23fa
Pemenue TekcTOBBIX 3a7a4 Ha Bce apudmeTu- bubmuoreka [JOK
37 . 1 21
YECKUE JACUCTBUS, HA JIBUIKCHUE U ITOKYIIKU https://m.edsoo.ru/f2a0{f894
Pemenue TekcTOBBIX 3a/1a4 Ha Bce apudmeTH- bubnnoreka [JOK
38 . 22
YECKHUE IENCTBYUs, HA JBUKECHUE U IIOKYIIKU https://m.edsoo.ru/f2a0f9fc
Pemrenne TekCTOBBIX 3a/1a4 Ha Bce apudmeTu- bu6mmoreka [IOK
39 . 23
YECKUE NEUCTBUSA, HAa IBUKECHUE U IIOKYIIKU https://m.edsoo.ru/f2al21a2
Pemenue TekcTOBBIX 3a/1a4 Ha Bce apudmeTH- bubnunoreka [JOK
40 . 24
YECKHUE IENCTBYUs, HA JBUKECHUE U IIOKYIIKU https://m.edsoo.ru/f2a12558
Pemenne TekcToOBBIX 3a/1a4 Ha Bce apudmeru- bubnnoreka [JOK
41 . 1 27
YECKUE JICUCTBUS, HA IBUYKECHUE U TTIOKYIIKH https://m.edsoo.ru/f2a12832
Pemrenne TekCTOBBIX 3a/1a4 HAa BCe apudmeTH- bu6mmorexa [IOK
42 . 1 28
YECKUE NEUCTBUS, HAa JBUKCHUE U IIOKYIIKH https://m.edsoo.ru/f2a12990
Kourtpoasnas padora 2 o teme "Hary- bubnnoreka [HOK
43 " 1 29
paJIbHBIE YUCIIA U HYJIb https://m.edsoo.ru/f2al2cba
44  Touka, npsAMas, OTPE30K, J1y4d. JIomaHas 1 https://m.edsoo.ru/f2a0d54e
W3mepenne IIuHbI OTpe3Ka, METPUYECKUE bubnnoreka [JOK
45 1
€IMHULBI N3MEPEHUS JUTUHBI https://m.edsoo.ru/f2a0daee
H3mepenne mIHbI OTpe3Ka, METPUYECKUE bubnuotexa [JOK
46 1
€IMHULIBI U3MEPEHUS JITUHBI https://m.edsoo.ru/f2a0df3a
47 | OKpY>KHOCTb U KPYyT 1 https://m.edsoo.ru/f2a0d684
48 OKpyXHOCTb U KpYyT 1
[Tpaktuueckas padora o teme "IlocTpoenue bubnnoreka [JOK
49 on 1
y30pa U3 OKPYKHOCTEH https://m.edsoo.ru/f2a0d7e2
50 VYromn. [IpsaMo, oCcTpslid, TYIION U pa3BEPHY- 1 bubnuorexa [JOK
TBIN YIJIBI https://m.edsoo.ru/f2a1302a
51 Vrou. [IpsamMoit, OCTpbIN, TyNOW U pa3BEPHY- 1
TBIA YTJIBI
52 | H3mepeHue yrios 1 https://m.edsoo.ru/f2al1319c
53 | UsmepeHue yrioB 1 https://m.edsoo.ru/f2a132fa
54 | U3mepeHue yrioB 1 https://m.edsoo.ru/f2a13476
55 [IpakTuueckas pabora no teme "Iloctpoenue 1 bubnuoreka [IOK
yriaoB" https://m.edsoo.ru/f2a13606
56 JlpoOs. [IpaBuibHBIE M HENPAaBUIIbHbIE JpoOU 1 https://m.edsoo.ru/f2al13764
57 JpoOs. [IpaBuibHBIE H HENPAaBUIIbHbIE JpoOU 1 https://m.edsoo.ru/f2al3c8c
58 JlpoOs. [IpaBuibHBIE M HENPaBUIIbHbIE JpoOU 1 https://m.edsoo.ru/f2a14146
59 Hpo6s. [IpaBunbHBIE U HETIPaBUIIbHBIE IPOOH 1 bubmmorexa LIOK

https://m.edsoo.ru/f2al 5312
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60 JlpoOs. [IpaBunbHBIC M HENPABUIbHbIE JpoOU 1 https://m.edsoo.ru/f2al15582
61 | OcHOBHOE CBOICTBO JpoOH 1 https://m.edsoo.ru/f2al143e4
62 OcHOBHOE CBOMCTBO poOU 1 https://m.edsoo.ru/f2al451a
63 OcHOBHOE CBOWCTBO JpoOH 1 https://m.edsoo.ru/f2al1463c
64 OcHOBHOE CBOHCTBO ApoOH 1 https://m.edsoo.ru/f2al475¢
65 OCHOBHOE CBOMCTBO IpoOH 1 https://m.edsoo.ru/f2a14c90
66 OCHOBHOE CBOMCTBO IpoOH 1 https://m.edsoo.ru/f2al4ded
67 OCHOBHOE CBOMCTBO IpoOH 1
68 CpaBHeHue n1pobeit 1 https://m.edsoo.ru/f2a14{74
69 CpaBHeHue npobeit 1 https://m.edsoo.ru/f2al51f4
70 CpaBHenue npobeit 1
71 CpaBHenue npo0Oeit 1
7 CJIO)KGVHI/IG Y BBIYUTAHHE OOBIKHOBEHHBIX 1 https./m.edsoo.ru/f2al Tecd
npobeit
73 CrnoxeHue 1 BlYUTaHHE OOBIKHOBEHHBIX 1 bubnnorexa [JOK
npobeit https://m.edsoo.ru/f2al7e54
74 Cno)xeHue ¥ BhIYMTaHUE OOBIKHOBEHHBIX 1 bubnnoreka [JOK
npobei https://m.edsoo.ru/f2a1802a
75 Crnosxenue 1 BBIYUTaHHE OOBIKHOBEHHBIX 1 bubnnoreka [HOK
npobeit https://m.edsoo.ru/f2al81ce
76 CrnoxeHre 1 BlYUTaHUE OOBIKHOBEHHBIX JPO- 1 bubnnorexa [JOK
oeit https://m.edsoo.ru/f2a1835¢
77 Cno)xeHue ¥ BRIUMTaHUE OOBIKHOBEHHBIX JPO- 1
oei
73 CrnosxeHue v BoIYUTaHHE OOBIKHOBEHHBIX JIPO- 1
oeit
79 KonTtpoabnas pa6ora 3 o reme «OOBbIKHO- 1
BEHHBIE TPOOH»
80 CwmemanHas qpoob 1 https://m.edsoo.ru/f2a1592¢
81 Cwmemannast 1poOb 1 https://m.edsoo.ru/f2al5a5a
82 Cwmermiannast 1po0b 1 https://m.edsoo.ru/f2al15b68
83 Cwmermiannast 1po0b 1 https://m.edsoo.ru/f2al5e2e
34 Yh{HO)KeHI/Ie U JIeJIeHHE OOBIKHOBEHHBIX JIPO- 1 https://m.edsoo.ru/fal 84ed
Oeif; B3aMMHOOOpAaTHBIE APOOH
85 YMHOKEHUE U IeJIeHHe OOBIKHOBEHHBIX JIPO- 1 bubnuorexa [JOK
Oeil; B3auMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2a18692
36 YMHOXEHUE U JeIeHHe OOBIKHOBEHHBIX JIPO- 1 bubnuorexa [JOK
Oeif; B3aMMHOOOpAaTHBIE JPOOH https://m.edsoo.ru/f2a18a20
37 YMHOXEHUE U JeICHHEe OOBIKHOBEHHBIX JIPO- 1 bubmuoreka [JOK
Oeii; B3aMMHOOOpaTHbIe APOOH https://m.edsoo.ru/f2a18b56
88 YMHOKEHUE U JIeJIeHHe OOBIKHOBEHHBIX JIPO- 1 bubmuorexa [JOK
Oeit; B3auMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2a19088
29 YMHOXEHUE U JeICHHEe OOBIKHOBEHHBIX JIPO- 1 bubmuorexa [JOK
Oeii; B3auMHOOOpaTHbIE APOOH https://m.edsoo.ru/f2a19560
90 YMHOKEHUE U JIeJIeHHe OOBIKHOBEHHBIX JIPO- 1 bubnuotexa [JOK
Oeil; B3auMHOOOpaTHBIE TPOOH https://m.edsoo.ru/f2a196a0
9] YMHOXEHUE U JeICHHEe OOBIKHOBEHHBIX JIPO- 1 bubnuotexa [JOK
Oeii; B3aMMHOOOpaTHbIE APOOH https://m.edsoo.ru/f2a198da
92 PemieHue TEKCTOBBIX 3a]1a4, COAEPKALIUX 1 bubnnoreka [JOK
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npo6u. OcHOBHBIE 3a/1a4d Ha Jpodu

https://m.edsoo.ru/f2al81ce

93 Pemienne TeKCTOBBIX 3a]1a4, COACPKALIUX 1 bubnnoreka [JOK
npobu. OCHOBHBIE 3a71a4K Ha Ipodu https://m.edsoo.ru/f2al1835¢
94 PeleHnne TeKCTOBBIX 3a]1a4, COAECPIKALIUX 1 bubmmoreka [JOK
npo6u. OCHOBHBIC 337a41 HA ApoOH https://m.edsoo.ru/f2al8c5a
95 Pemienne TeKCTOBBIX 3a/1a4, COACPIKALIUX 1 bubnnoreka [HOK
npobu. OCHOBHBIE 3a71a4K Ha IpodH https://m.edsoo.ru/f2al8e76
96 Pelienne TeKCTOBBIX 3aj1ay, COAECPKAIINX 1 bubmuorexa [JOK
npobu. OcHOBHBIE 3a/1a4d Ha Jpodu https://m.edsoo.ru/f2al18{7a
97 PeleHnne TeKCTOBBIX 3a]a4, COAECPKALIUX 1 bubnmoreka [JOK
npo6u. OCHOBHBIC 337ja41 HA ApoOH https://m.edsoo.ru/f2a199{2
08 Pemienne TeKCTOBBIX 3a]1a4, COACPKALIUX 1 bubnnoreka [HOK
npobu. OCHOBHBIE 3a71a4K Ha IpoOH https://m.edsoo.ru/f2al19¢2¢
99 PeleHne TEKCTOBBIX 3a71a4, COAECPIKALIUX 1 bubmmoreka [JOK
npo6u. OCHOBHBIC 337a41 Ha ApoOH https://m.edsoo.ru/f2alald6
100 Pemienne TeKCTOBBIX 3a/1a4, COACPIKALTUX 1 bubnnoreka [JOK
npobu. OCHOBHBIE 3a71a4K Ha IpooH https://m.edsoo.ru/f2ala2ee
101 [Tpumenenue OyKB JJIs 3aMIUCU MaTeMaTuye- 1 bubnnoreka [JOK
CKMX BBIPQ)XCHUM U NPEI0KEHUN https://m.edsoo.ru/f2ala3fc
102 [Tpumenenue 6yIU<B AULS 3aITMCH MATeMaTH e~ 1
CKHX BBIPOXXCHHUH U MPEI0KEHUN
103 KonTpoubHaﬂ”paﬁoTa 4 1o reme "OOBIKHO- 1 bubnuoreka [IOK
BEHHBIC JPOOH https://m.edsoo.ru/f2ala51e
104 MHoOroyroapHuku. YeTeIpEXyrojibHUK, Ipsi- 1 bubnnorexa [JOK
MOYT'OJIbHUK, KBagpaT https://m.edsoo.ru/f2al6ae0
105 MHuoroyroiasHukd. YeThIpEXYroabHUK, TIPs- 1 bubnunoreka [JOK
MOYT'OJIBHUK, KBaJpaT https://m.edsoo.ru/f2al6¢7a
IIpaktuueckas padota no teme "l[locrpoenun
106 n;);[Moyrg;melZa iosanangiMiI CT(())EOIP;(;;I/I fla 1 bubmorexa [IOK
HOIMHOBAHHOH GyMare" https://m.edsoo.ru/f2al6ele
107 TpeyroabHHUK 1 https://m.edsoo.ru/f2a16194
108 TpeyronbHUK 1
I1 b ¥ TICPUMET] MIPSIM bHUKA U
109 MIJ{I((;II“I(I)Z;IIEOHBHEIII)(OB,eCECTEBHSIzIZEIJ;I( u3 H?DHMO— 1 bubmorexa LOK
YTOJIBHUKOB, €IMHULIBI U3MEPEHUS TLUTOIIATU hitps: /m.edsoo.ru/f2al 6fel
110 toroyremsmon, cocrasmenmmix s ipmio- 1 Bu6mrorera LLOK
YTOJIbBHUKOB, €IMHULIBI U3MEPEHUS TLUTOIIATU hitps://m.edsoo.ru/f2al7184
11 o » ey o | Busmorsa 10
YTOJIbHUKOB, €IMHUIIBI U3MEPEHUS IUTOIIATU https://m.edsoo.rw/f2al 7328
112 IlepumeTp MHOrOyroJIbHMKa 1 https://m.edsoo.ru/f2al691e
113 IlepumeTp MHOTOYTOJIBHUKA 1
114 JlecsaTuuHas 3amuch Ipooeit 1 https://m.edsoo.ru/f2alb55¢
115 [ecaruuHas 3anuch apodeit 1 https://m.edsoo.ru/f2alb87¢
116 JlecsaTuunas 3amuch IpooOeit 1 https://m.edsoo.ru/f2albcfc
117 CpaBHeHHE AECATHUHBIX IpoOei 1 https://m.edsoo.ru/f2alc49a
118 CpaBHeHHE AECATHUHBIX IpoOei 1 https://m.edsoo.ru/f2alc63e
119 CpaBHeHHUE AECITHIHBIX TpoOeit 1 https://m.edsoo.ru/f2alcb02
120 CpaBHeHHE AECSITHYHBIX TpoOeit 1 https://m.edsoo.ru/f2alcc2e
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121 CpaBHeHHE JAECATHUHBIX Ipodei 1
122 [leiicTBuUS C JECITUYHBIMH IPOOSIMHU 1 https://m.edsoo.ru/f2alceda
123 leiicTBuS C JECATUYHBIMH JpOOIMHU 1 https://m.edsoo.ru/f2alcf62
124 JlelicTBUSA C AECATUYHBIMU APOOSIMU 1 https://m.edsoo.ru/f2ald174
125 [leiicTBUS C NECATUYHBIMU APOOSIMU 1 https://m.edsoo.ru/f2a1d516
126 JlelcTBUSA ¢ JECATUYHBIMH APOOSIMU 1 https://m.edsoo.ru/f2ald64c
127 JIeHcTBUA C JECATUYHBIMH APOOSIMHU 1 https://m.edsoo.ru/f2a1d750
128 JlelcTBUSA ¢ JECATUYHBIMH APOOSIMU 1 https://m.edsoo.ru/f2ald85e
129  JleicTBUA ¢ AECATUIHBIMH APOOSIMHU 1 https://m.edsoo.ru/f2a1d962
130  JleiicTBUA C AECATUIHBIMH APOOSIMHU 1 https://m.edsoo.ru/f2alda7a
131  JleicTBUA ¢ AECATUIHBIMH IPOOSIMHU 1 https://m.edsoo.ru/f2aldb88
132 | JleWcTBUS ¢ ACCATUYHBIMU APOOSIMHU 1 https://m.edsoo.ru/f2ale0la
133 | JleWcTBUS ¢ AECATUYHBIMU APOOSIMHU 1 https://m.edsoo.ru/f2alel50
134 | JleWicTBUS ¢ AECATUYHBIMU APOOSIMU 1 https://m.edsoo.ru/f2ale268
135  JIeHcCTBUS C NECATUIHBIMU APOOSIMU 1 https://m.edsoo.ru/f2ale3da
136 JleHcTBUS C NECATUIHBIMU APOOSIMU 1 https://m.edsoo.ru/f2ale4f2
137  JlelcTBUA ¢ AECATUIHBIMH IPOOSIMHU 1 https://m.edsoo.ru/f2ale4f2
138 JleicTBUA ¢ AECATUIHBIMH IPOOSIMHU 1 https://m.edsoo.ru/f2ale5f6
139  JleicTBUA ¢ AECATUIHBIMH IPOOSIMHU 1 https://m.edsoo.ru/f2ale704
140  JleficTBUA C AECATUIHBIMH IPOOSIMHU 1
141  OxpyrieHue IecATUYHBIX Ipodeit 1 https://m.edsoo.ru/f2ale826
142  OxpyrieHue IecATUYHBIX IpooOeit 1 https://m.edsoo.ru/f2aleb50
143 OkpyrieHue TeCATUIHBIX TPOOeCii 1 https://m.edsoo.ru/f2alec68
144  OxpyriaeHue AeCATHYHBIX IpoOei 1
145 Pemienne TeKCTOBBIX 3a/1a4, COACPIKALTUX 1 bubnnoreka [JOK

npo6u. OcHOBHBIE 3a]1a4uu Ha Jpodu https://m.edsoo.ru/f2aled8a
146 Pemenue TekCTOBBIX 3a/1a4, COAEPKALINX 1 bubnuotexa [JOK

npoou. OCHOBHBIE 3a71a4H Ha IpoOu https://m.edsoo.ru/f2alefl0
147 Pemenue TeKCTOBBIX 3a/1a4, COAEPKAIINX 1 bubnuotexa [JOK

npo6u. OcHOBHBIE 3a]1a4u Ha Jpoou https://m.edsoo.ru/f2a1f028
148 Pemienne TeKCTOBBIX 3a]1a4, COAEPKALIUX 1 bubnnoreka [JOK

npobu. OCHOBHBIE 3a71a4H Ha IpoOu https://m.edsoo.ru/f2alf136
149 Pemienne TeKCTOBBIX 3a]1a4, COAEPKALIUX 1

npobu. OCHOBHBIE 33J]a4X Ha ApoOu
150 Pemienne TeKCTOBBIX 3a/1a4, COACPIKALTUX 1

npo6u. OcHOBHBIE 3a]1aud Ha Jpodu
151 KonTpoubsnas padora S no teme "/lecsatuu- 1 bubnnorexka [JOK

HbIE 1poou" https://m.edsoo.ru/f2alf23a
152 Muororpanauku. M300pakeHre MHOTOTpaH- 1 bubnmoreka [JOK

HUKOB. MoJeny NpoCTpaHCTBEHHBIX TEI https://m.edsoo.ru/f2ala69a
153 Mmuororpanauku. M3o00pakeHne MHOTOTpaH- 1 bubnmoreka [JOK

HUKOB. MOJieM NpOCTPaHCTBEHHBIX TEI https://m.edsoo.ru/f2alad2a
154 [IpsimoyromnbHbIN napaiienenunen, Kyo. Pas- 1 bubnnorexka [HJOK

BEPTKH KyOa W mapayuienenuneaa https://m.edsoo.ru/f2a1a802
155 HPHMoyronLHLIﬁ napaienenunen, kyo. Pas- 1 bubnmoreka [JOK

BEPTKM KyOa M mapajuiesnenumneia https://m.edsoo.ru/f2ala924
156 [IpakTuyeckas padorta no Teme "Pa3BépTka 1 bubnnorexka [JOK

KyoOa" https://m.edsoo.ru/f2alaef6

157 OO0béM Kyba, mpsIMOYTOJIBHOTO Mapajuienenu- 1 bubanoreka [JOK
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neaa https://m.edsoo.ru/f2alb09a
158 O0BEM Ky0Oa, IPSIMOYTOJIBHOTO Mapasuie- 1 bubnuoreka [IOK
Jenuiena https://m.edsoo.ru/f2a1b248
159 O06béM KybOa, MPSIMOYTOJILHOTO MapaJuieenu- 1
neaa
160 O0BéM KyOa, TPSIMOYTOIHFHOTO MapaJlIeIeu- 1
neaa
1 e s o eron | Bnsmorea 10K
poccHiicKas mpoBepoyHas padboTra hitps:m.edsoo.ut2al 6e
162 Hrorosas koHTposibHAs paboTa / Beepoccenii- 1 bubnnoreka [HOK
CKasi MpoBepOYHas pabota https://m.edsoo.ru/f2a11924
163 IToBTOpEHME OCHOBHBIX MMOHATUA U METOOB 1 bubnmoreka [JOK
Kypca 5 Kiacca, 00001IeHIe 3HAHHIMA https://m.edsoo.ru/f2al faaa
164 IToBTOpEHNE OCHOBHBIX IOHATUI U METOJI0B 1 bubnuoreka [IOK
Kypca 5 kiacca, 000011IeHre 3HaHH https://m.edsoo.ru/f2alfc08
165 IToBTOpEHME OCHOBHBIX MMOHATUA U METOOB 1 bubnuorexa [JOK
Kypca 5 xinacca, 00001IeHre 3HaHUHA https://m.edsoo.ru/f2al feec
166 [ToBTOpEHNE OCHOBHBIX MOHIATHI U METOJI0B 1 bubnnorexa [HOK
Kypca 5 kiacca, 00001IeHIe 3HaHH https://m.edsoo.ru/f2a200a4
167 IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB 1
Kypca 5 kiacca, 00001IeHIe 3HaHHH
168 IToBTOpEHNE OCHOBHBIX MMOHATUN U METOOB 1 bubnuorexa [JOK
Kypca 5 ximacca, 00001IeHre 3HaHUH https://m.edsoo.ru/f2a20118
169 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 bubnuoreka [IOK
Kypca 5 kiacca, 00001IeHIe 3HaHHH https://m.edsoo.ru/f2a20388
170 IToBTOpEHME OCHOBHBIX MMOHATUN U METOOB 1 bubnuorexa [JOK
Kypca 5 kiacca, 000011eHre 3HaHUH https://m.edsoo.ru/f2a2069¢
OBUIEE KOJIMYECTBO YACOB I10 ITPO- 170

I'PAMME
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6 KIIACC

Ne KoangecrBo yacos JyekTpoHHbIEe HUGPOBBIE
Tema ypoka Hara
n/n BceroK.pa6. Ilp. pa6. o0pa3oBaTeJibHbIE PecypcChl
1 ApudmeTnueckue IeiHCTBUS C MHOTO3HAY- 1 1 bubnmoreka [JOK
HBIMHU HATYPAJIbHBIMU YUCIAMHU https://m.edsoo.ru/f2a208ec
) Apudmernueckue 1eHCTBHS ¢ MHOTO3HAY- 1 ) bubnuoreka [IOK
HBIMU HATypaIbHBIMU YHCIIAMU https://m.edsoo.ru/f2a20aea
3 Apudmerndeckue ASHCTBUS ¢ MHOTO3HAY- 1 3 bubnnoreka [HOK
HBIMU HaTypaJIbHBIMU YUCIIaMU https://m.edsoo.ru/f2a2140e
4 ApudmeTndeckue IeiHCTBUS C MHOTO3HAY- 1 4 bubnmoreka [JOK
HBIMHU HATYPAJIbHBIMU YUCIAMHU https://m.edsoo.ru/f2a21580
5 Apudmernueckue 1eHCTBHS ¢ MHOTO3HAY- 1 5 bubnuoreka [IOK
HBIMU HATypadbHBIMU YHCIIAMU https://m.edsoo.ru/f2a216de
6 ApudmeTndeckue IeiCTBUS C MHOTO3HAY- 1 3 bubmmoreka [JOK
HBIMHW HATYPAJIbHBIMHA YUCIAMHU https://m.edsoo.ru/f2a2180a
7 UucioBbie BbIpa)KEHUSI, MOPSAOK JACHUCTBUH, 1 9 bu6mmoreka [IOK
HCIIOJIL30BaHUE CKOOOK https://m.edsoo.ru/f2a20c48
] YuciioBble BbIpaKEHUS], IOPSAOK JAEUCTBUM, 1 10 bubnunoreka [JOK
HCIIOJIb30BaHHE CKOOOK https://m.edsoo.ru/f2a20d6a
9 UucnoBble BhIpakeHUs, MMOPSAIOK ICHUCTBUIA, 1 11
HCIIOJIL30BaHHE CKOOOK
10 UucnoBble BhIpaXEHUs, OPAIOK IEUCTBHUI, 1 12
HCIIOJIL30BaHUE CKOOOK
11 Konrpoabnas padora 1 1 1 15
bubmuorexa [JOK
12 OxpyrieHne HaTypaIbHBIX YHCE 1 16
pyr yp https://m.edsoo.ru/f2a21274
13 OxkpyrieHue HaTypalbHbBIX YUCEI 1 17
14  OxpyriaeHue HaTypaIbHBIX YUCEN 1 18
JlenuTenu U KpaTHBIE YKUCIIA; HAUOOJIBIIIHIA
N bubnmorex K
15 001U IeIUTENL U HaNMEHBIIIEE 00IIIee 1 19 Ganorexa LO
https://m.edsoo.ru/f2a22a3e
KpaTHOE
JlenuTenu v KpaTHBIE YKCIIa; HAUOOJIBIIIHA
N bubnmorex K
16  oOwui geauTens U HauMEHbIIee 00IIee 1 22 6muorexa LIO
https://m.edsoo.ru/f2a22b9¢
KpaTHOE
Jlenutenu U KpaTHbIE YKCIIa; HAMOOIBIITUI
o bubnmorex K
17  oOwmii nenuress 1 HauMEHBIIEE 00IIee 1 23 Ganorexa O
https://m.edsoo.ru/f2a2340c
KpaTHOE
Jlenurenu U KpaTHBIC YKCTIa; HAMOOIBIITUI
18 o0IIMi TeNUTENb U HAaNMEHBIIIEE 001Iee 1 24
KpaTHOE
Jlenurenu U KpaTHBIC YKCTIa; HAMOOIBIITUI
19  oOuui geauTenb U HauMEHbIee 00IIee 1 25
KpaTHOE
Jlenurenu U KpaTHBIC YKCIIa; HAMOOIBIIUHT
20 0O geIuTenbh U HaUMEHbIIIEE 00IIee 1 26
KpaTHOE
bu6nmoreka [JOK
21 €IIMMOCTb CYMMBI 1 IPOU3BEACHUS 1 29
A y p a https://m.edsoo.ru/f2a22d2¢
22 JlenmMMOCTb CYMMBI U IIPOU3BENCHUS 1 30 bubnnoreka [JOK
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https://m.edsoo.ru/f2a23254

23 JlemeHue ¢ OCTaTKOM 1 1
bubnmoreka [JOK
24 Jlenenue c ocratkom ! 2 https://m.edsogru/ﬁa%l04
25  PeuieHue TEKCTOBBIX 3aj1a4 1 3 ngg;;fg;gg};az 1690
bubnnoreka [HOK
26  PemeHue TEKCTOBBIX 3a7a4 1 6 hittps:/m.c dsogru 202266
27  PemeHue TEKCTOBBIX 3a7a4 1 7 ngg;;?:;;gg};az 2412
28  PemieHue TEKCTOBBIX 3aj1a4 1 8 nggg&fg&gﬁ}éaz 262
29  PemeHue TEKCTOBBIX 3a7a4 1 9 ngg;;fg;gﬁ};az 2304
30 KonTposbHnasi pabora 2 no teme "Hary- 1 10 bubnuoreka [IOK
aJbHbIE yncaa" https://m.edsoo.ru/f2a242a8
31  IlepneHnuKysipHBIE PSMbIE 1 13 https://m.edsoo.ru/f2a24442
32  IleprnieHaUKYISPHBIC MPSMbIC 1 14 https://m.edsoo.ru/f2a24596
33  TlapamienbHble TPsIMBbIC 1 15 https://m.edsoo.ru/f2a248d4
34  TlapamienbHble TIPSIMBbIC 1 16 https://m.edsoo.ru/f2a24a32
Paccrosnre Mex 1y 1ByMsi TOYKaMH, OT TOY-
35  Ku 10 npsIMOH, JJIMHA MapuipyTa Ha KBaJl- 1 17 https://m.edsoo.ru/f2a24776
paTHOI ceTke
Paccrosnure Mex 1y 1ByMsi TOUKaMH, OT TOY-
36  Ku 10 NpsMOH, JJIMHA MapuipyTa Ha KBaJl- 1 20
paTHOI ceTke
Paccrosiare Mex ByMS TOYKaMH, OT TOY-
37 KM 10 IPSIMOW, I[pr}IIHI; n};apmpyTa Ha’KBaJI- 1 21 bubmorexa [JOK
ATHOI CoTKe https://m.edsoo.ru/f2a24eb0
38 OOBIKHOBEHHAs Apo0b, OCHOBHOE CBOMCTBO 1 99 bubnuotexa [JOK
npoOu, COKpalieHue apooei https://m.edsoo.ru/f2a261fc
39 OOBIKHOBEHHAs Ip0o0b, OCHOBHOE CBOWCTBO 1 53 bubnnoreka [JOK
npobu, coKpalieHue apooeit https://m.edsoo.ru/f2a26670
40 OOBIKHOBEHHAs ApO0b, OCHOBHOE CBOMCTBO 1 24 bubnuorexa [JOK
npoOu, COKpalieHue npooei https://m.edsoo.ru/f2a26936
41 OObIKHOBEHHAsI IpO0b, OCHOBHOE CBOWCTBO 1 57 bubnuorexa [JOK
npobu, coKpalieHue apooeit https://m.edsoo.ru/f2a26ab2
42  CpaBHeHHE U YHOpsIOYUBaHUE IpoOeit 1 28 https://m.edsoo.ru/f2a2721e
43 Sg:f::niizfﬁ?ziquBaHHe Apooeii 1 29 https://m.edsoo.ru/f2a2749¢
44  CpaBHEHHE U YIOPSIOYHBAHUE APOOEH 1 https://m.edsoo.ru/f2a275ac
45 ﬁg;ﬂmqﬁme JIpoOr U METpUYECKasi CHCTEMa 1 https:/m.edsoo.ru/f2a2638¢
46 JlecsiTuunble IPOOH U METpPHUECKast CUCTEMA 1
Mmep
47 ApudmeTnueckue IeicTBUs ¢ 0OBIKHOBEH- 1 bubnnorexka [JOK
HBIMH U JCCITUYHBIMU JPOOSIMH https://m.edsoo.ru/f2a276¢c4
48 ApudmeTnueckue IeicTBUs ¢ 0OBIKHOBEH- 1 bubnuorexa [IOK
HBIMH U JCCITUYHBIMU JPOOSIMH https://m.edsoo.ru/f2a277dc
49  ApudmeTrndeckue JeCTBHS ¢ OOBIKHOBEH- 1 bubnnoreka [JOK
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HBIMU U ACCATUYHBIMU I[pO65IMI/I

https://m.edsoo.ru/f2a27d40

50 ApudmeTndeckue IeicTBHs ¢ 0OBIKHOBEH- 1 bubnuorexa [JOK

HBIMU U JICCSITUIHBIMU TPOOSIMHU https://m.edsoo.ru/f2a27ec6
51 ApudmeTnueckue IeicTBUsS ¢ 0OBIKHOBEH- 1 bubmmoreka [JOK

HBIMHU U JIECATUYHBIMH JPOOSIMHU https://m.edsoo.ru/f2a27c¢00
52  OrtHouIeHue 1 https://m.edsoo.ru/f2a282c2
53  OrtHouieHue 1
54  JleneHue B JaHHOM OTHOIICHUH 1 https://m.edsoo.ru/f2a28448
55 Jlenenue B JaHHOM OTHOILICHUHU 1
56  Macmra0, npornopius 1 https://m.edsoo.ru/f2a28a7e
57  Macmra0, npornopius 1 https://m.edsoo.ru/f2a28c22
58 [TousiTue porieHTa 1 https://m.edsoo.ru/f2a28d76
59  TlonsTHe nporeHTa 1 https://m.edsoo.ru/f2a28efc
60 BBI‘-II/ICJIGHI/IC"IIpOI_IeHTa OT BEJIMYMHBI U Be- 1 bubnnoreka [HOK

JIMYUHBI 110 €€ MPOLIEHTY https://m.edsoo.ru/f2a29064
61 Beruuciienue npoieHTa oT BEITUYUHEI U Be- 1 bu6mmoreka [IOK

JIMYUHBI 110 €€ MPOLIEHTY https://m.edsoo.ru/f2a291e0
62 BBI‘-II/ICJIGHI/IC"HI)OHGHTZI OT BEJIMUMHBI U BE- 1

JIUYUHBI 110 €€ NPOLEHTY
63 BBI‘II/ICJ'IGHI/Ie"l'IpOI_IeHTa OT BEJIMYMHBI U Be- 1

JTUYUHBI 110 €€ MPOLEHTY
64 Pemenue TeKCTOBBIX 3a/1a4, COACPKAIIMX 1 bubnuorexa [JOK

MpoOY 1 TIPOLICHTHI https://m.edsoo.ru/f2a26512
65 Pemienne TeKCTOBBIX 3a1a4, COACPIKALTUX 1 bubnnoreka [JOK

poOY 1 TIPOLICHTHI https://m.edsoo.ru/f2a2818c
66 Pemienue TeKCTOBBIX 3a/1a4, COAEPKALLINX 1 bubnuorexa [JOK

MpoOY 1 TIPOLICHTHI https://m.edsoo.ru/f2a29546
67 Pemienne TeKCTOBBIX 3a1a4, COACPIKAITUX 1 bubnmnoreka [JOK

JpoOu M MPOLEHTHI https://m.edsoo.ru/f2a29a46
68 Pemenue TeKCTOBBIX 3a/1a4, COAEPKALINX 1 bubnuotexa [JOK

MpOOH 1 TIPOLICHTHI https://m.edsoo.ru/f2a29bea
69 Kourpoabnas padora 4 no teme '"'npo- 1 bubnuotexa [JOK

LIeHT, nponopuus" https://m.edsoo.ru/f2a29d34
70 OceBas cummetpus. LleHTpanbHas cuMMeET- 1 bubnnoreka [JOK

us https://m.edsoo.ru/f2a2509a

7 OceBas cummetpus. LleHTpanbHas cuMMeT- 1 bubnuotexa [JOK

pust https://m.edsoo.ru/f2a25428
72 TlocTpoeHHE CHMMETPUYHBIX QUTYD 1 https://m.edsoo.ru/f2a252ca
73 TlocTpoeHHE CHMMETPHYHBIX QUTYD 1 https://m.edsoo.ru/f2a257fc
74 HpaKTquCIﬁaﬂ padora 1o Teme "Ocesaz 1 https://m.edsoo.ru/f2a2598¢

CUMMETpHUs
75  CuMMmeTpus B IPOCTPAHCTBE 1 https://m.edsoo.ru/f2a25ae0
76 [Tpumenenue OyKB JUIs 3alIUCH MaTeMaTuye- 1 bubnuoreka [IOK

CKHUX BBIPQXKEHUU U MPEII0KEHUN https://m.edsoo.ru/f2a2b274
77 bykBeHHBIE BBIPa)KEHUS U YUCIIOBBIE MTOJ- 1 bubnnorexka [JOK

CTaHOBKU https://m.edsoo.ru/f2a2b972
73 bykBeHHbIE paBEHCTBA, HAXOXKJIEHUE HEU3- 1 bubnuorexa [IOK

BECTHOI'O KOMIIOHEHTA https://m.edsoo.ru/f2a2bada
79  BykBeHHbIE PaBEHCTBA, HAXO0XK/IEHUE HEU3- 1 bubnnoreka [JOK
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BCCTHOI'O KOMIIOHCHTA

https://m.edsoo.ru/f2a2bbe8

80  dopmynsl 1 https://m.edsoo.ru/f2a2bd 14
81  ®opmynsl 1 https://m.edsoo.ru/f2a2be40
82 HeTHIPEXYTOLHUK, PUMEPEI 4CTHIPEX- 1 https://m.edsoo.ru/f2a2al9e

YTOJIbHUKOB
33 [IpsaMoyroyibHUK, KBaIpatT: CBOMCTBA CTOPOH, 1 bubnnoreka [HOK

YTJIOB, TAArOHaJIEH https://m.edsoo.ru/f2a2a2f2
24 [TpsIMOYTOJIBHUK, KBapar: CBOICTBa CTOPOH, 1

YTJIOB, AMAroHanein
85  HM3mepenue yrioB. Bujsl TpeyroibHIUKOB 1 https://m.edsoo.ru/f2a2a75¢
86  HM3mepenue yrioB. Bujbl TpeyroibHIKOB 1 https://m.edsoo.ru/f2a2ab94
87  IlepumeTp MHOTOYTOJILHUKA 1 https://m.edsoo.ru/f2a29eb0
88  IlepumeTp MHOTrOyrojbHUKA 1
89  Ilmomanp purypsl 1
90 I[Inomanp huryps 1
91 DopMyIbl IEpUMETPa U IJIOMIAAH MPSMO- 1

YTOJIbHUKA
9 DopMyIibl IEpUMETPA U IUIOMIAAN MIPSIMO- 1

YTOJIbHHUKA
93  I[IpubmmkE€HHOE U3MEpPEHHUe TUIoMAau GUryp 1
4 [TpakTuueckas pabota no teme "Ilnomane 1 bubnnoreka [JOK

Kkpyra" https://m.edsoo.ru/f2a2ae8c
95 KonTpoasnas padora 5 no teme "Bripa- 1

eHus ¢ OykBamu. OUrypsl Ha MIOCKOCTH"
96  llenbie yncna 1 https://m.edsoo.ru/f2a2bf6c
97  Lenbie uncna 1 https://m.edsoo.ru/f2a2¢c07a
98  Ilemblie yncna 1 https://m.edsoo.ru/f2a2¢17¢
99 Moaynb yncia, reOMeTpUIeCcKast HHTEpIpe- 1 bubnuotexa [JOK

Tanus MOIYJIs https://m.edsoo.ru/f2a2¢c886
100 Mopynb yncia, reoMeTpudecKast HHTepIpe- 1 bubnnoreka [JOK

Talus MOy https://m.edsoo.ru/f2a2ca3e
101 Monayns yncna, reOMETpUIECKast UHTEPIIpe- 1 bubnuotexa [JOK

Tanus MOIYJIS https://m.edsoo.ru/f2a2cba6
102 Mopyns yncia, reoMeTpudecKkast HHTepIpe- 1

Talust MOJyJis
103 Mopynb yncia, reoMeTpudecKast HHTepIpe- 1

Taust MOJTYJIs
104 YucnoBsle MPOMEXYTKH 1
105 IlomoxxuTeNbHBIE U OTPULIATEIBHBIE YHCTIA 1
106 TlosnoxuTenpHbIE U OTPULIATEIBHBIE YHCIIA 1
107 CpaBHEHHE MOJOKUTENbHBIX U OTPULIATEIb- 1 bubmuorexa [JOK

HBIX YHACEN https://m.edsoo.ru/f2a2ce30
108 CpaBHEHHE TOJIOKUTEIBHBIX W OTPHUIIATEb- 1 bubnmnoreka [JOK

HBIX YHCEN https://m.edsoo.ru/f2a2¢cf48
109 CpaBHEHHE MOJOKUTEIBbHBIX U OTPULIATEIb- 1

HBIX YHCET
110 CpaBHEHHE TOJIOKUTEIBHBIX U OTPHUIIATEIb- 1

HBIX YHUCCII
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CpaBHeHI/Ie TMOJIOKUTCIIBHBIX U OTPUIATCIIb-

111 1

HBIX YUCeN
112 ApudmeTnueckre IeHCTBUS C MOJOKUTENb- 1 bubnmoreka [JOK

HBIMH Y OTPULIATEIIbHBIMU YHACIAMU https://m.edsoo.ru/f2a2d830
13 Apudmernueckue IeHCTBHS € TIOJT0KHUTEIb- 1 bubnuoreka [IOK

HBIMUA U OTPULATEIILHBIMU YHACIAMU https://m.edsoo.ru/f2a2d984
114 Apudmerndeckue THUCTBUS C TTOJIOKUTETb- 1 bubnnoreka [HOK

HBIMU ¥ OTPULATEIBHBIMU YHUCIIAMU https://m.edsoo.ru/f2a2dab0
115 Apudmernueckue 1eHCTBHS C TIOJT0KHUTEIb- 1 bubmumoreka [IOK

HBIMH U OTPUIIATEIbHBIMU YHACIaAMU https://m.edsoo.ru/f2a2ddee
116 Apudmernueckue 1eHCTBHS C TIOJT0KHUTEIb- 1 bubnuoreka [IOK

HBIMUA U OTPULATEIILHBIMU YHUCIAMU https://m.edsoo.ru/f2a2defc
117 ApudmeTnueckue IHCTBUS C MOJOKUTENb- 1 bubnmoreka [JOK

HBIMHU Y OTPULIATEIIbHBIMU YHACIAMU https://m.edsoo.ru/f2a2e384
118 Apudmernueckue IeHCTBHS C TIOJT0KHUTEIb- 1 bubnuoreka [IOK

HBIMUA U OTPULATEIILHBIMU YHACIAMU https://m.edsoo.ru/f2a2e510
119 ApudmeTnueckue IeHCTBUS C MOJTOKUTENb- 1 bubnuorexa [JOK

HBIMH Y OTPULIATEIIbHBIMA YHACIIAMHA https://m.edsoo.ru/f2a2e762
120 Apudmerndeckne IeHCTBHS C TIOTOKHUTETb- 1 bubnnorexa [JOK

HBIMU U OTPULIATENbHBIMU YHACIaMHU https://m.edsoo.ru/f2a2eb90
121 Apudmerndeckne IeHCTBHS C TIOTOKHUTETb- 1 bubnuoreka [IOK

HBIMUA U OTPULATEIILHBIMU YHACIAMU https://m.edsoo.ru/f2a2ecf8
122 ApudmeTnueckre IeHCTBUS C MOJOKUTENb- 1 bubnuorexa [JOK

HBIMH Y OTPULIATEIIBHBIMU YACIaMHA https://m.edsoo.ru/f2a2eel0
123 Apudmerndeckne IeHCTBHS C TIOTOKHUTEITb- 1 bubnuoreka [IOK

HBIMU U OTPULIATEIbHBIMU YHUCIAMU https://m.edsoo.ru/f2a2{248
104 ApudmeTnueckue IeHCTBUS C MOJOKUTENb- 1

HBIMU ¥ OTPUIATEIHHBIMH YHCTIAMU
125 ApudmeTnueckue JeHCTBUS C MONOKUTENb- 1

HBIMHU ¥ OTPULIATEIBHBIMH YHCIAMU
126 ApudmeTnueckue JeHCTBUS C MONOKUTENb- 1

HBIMHU ¥ OTPULIATEIBHBIMH YHCIIAMU
127 ApudmeTndeckre IeHCTBUS C MOJOKUTENb- 1

HBIMHU ¥ OTPUIATEIHHBIMH YHCTIAMHU
128 ApudmeTnueckre IeHCTBUS C MONO0KUTENb- 1

HBIMHU ¥ OTPULIATEIbHBIMH YHCIAMU
129 ApudmeTndeckre IeHCTBUS C MOJOKUTENb- 1

HBIMHU ¥ OTPUIATEIHHBIMH YHCTIAMHU
130 ApudmeTndeckre JeHCTBUS C MOTOKUTENb- 1

HBIMHU ¥ OTPULIATEIBHBIMH YHCIAMU
131 |PemeHune TEKCTOBBIX 3a7a4 1 https://m.edsoo.ru/f2a3035a
132 PemeHne TEKCTOBLIX 3a1a4 1 https://m.edsoo.ru/f2a304c2
133 PemeHne TEKCTOBLIX 3a1a4 1 https://m.edsoo.ru/f2a305¢4
134 PemeHne TEKCTOBLIX 3a1a4 1 https://m.edsoo.ru/f2a30706

KonTpoasHnas pabdora 6 no remam "byk-
135 BeHHble BelpaxeHus. [lonoxuTrenbHbie U 1

oTpuLaTeNbHbIe yuca'
136 [IpssMmoyrosibHas cUCTEMa KOOPANHAT Ha 1 bubnnorexka [JOK

MJIOCKOCTH

https://m.edsoo.ru/f2a30ca6
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KoopannaTsl TOUKHM Ha TIIOCKOCTH, abciucca bubnuoreka [IOK
137
Y OpAUHAaTa https://m.edsoo.ru/f2a311d8
138 Cronbuarsie ¥ KPYroBbIE JUArPAMMBI Bubmioreka LIOK
pyr arp https://m.edsoo.ru/f2a3178c
[MpakTudeckas padora no teme "[locTpoenue bubnnoreka [HOK
139 "
rarpaMm https://m.edsoo.ru/f2a318ae
Pemenre TeKCTOBBIX 3aj1a4, COACPIKALTUX
140 nanHble, MpeACTaBICHHBIC B TAOIUIAX U HA
nuarpaMmax
Pemenre TeKCTOBBIX 3aj1a4, COACPIKALTUX
141 nannble, MpeACTaBICHHBIC B TAOIUIAX U HA
narpaMmax
[IpssMoyronsHBIA Napajieiacnunesn, Kyo,
142 m pI/I3M3?,r nupamMuaa §0H C I/IJ]I/IHI[ yma u Bubmioreka LIOK
b > [P Ad, ye Ap, 1ap https://m.edsoo.ru/f2a319¢6
cthepa
[TpssMoyTronbHBIA Hapaieiacnunesn, Kyo,
143 m pI/I3Mayr nupaMuIa EOH C I/IJII/IHI[ yma u Bubmiorexa LHOK
b > [P Ad, ye Ap, 1ap https://m.edsoo.ru/f2a3 1 afc
cthepa
144 U3obpaxkeHUE MPOCTPAHCTBCHHBIX (PHUTYp https://m.edsoo.ru/f2a3206a
145 HM3o0paxeHne mpoCTPaHCTBEHHBIX QUTYP
146 [Tpumeps! pa3BEPTOK MHOTOTPAHHUKOB, 1IH-
JUHpA U KOHYyCca
147 [TpakTuueckas pabota no teme "Co3nanue bubnuorexa [JOK
MOJIeJIeH MPOCTPAHCTBEHHBIX (uryp" https://m.edsoo.ru/f2a3252¢
148 [TonsiTe 00bEMa; eAMHUIIBI U3MEPCHHS 00b- bubnuorexa [JOK
éMma https://m.edsoo.ru/f2a321c8
149 O0BEM MPSAMOYTOJIBHOTO NapaJUIeenUIea, bubnuoreka [IOK
Ky0a, hopmynbl 00bEMa https://m.edsoo.ru/f2a3234e
150 O0BEM MPAMOYTOIBHOTO TapaJUIeNenunea,
Ky0a, GopMyssl 00bEMa
TToBTOpEHNE OCHOBHLIX HOHATHHA 1 METOI0B
151 k cmf 5 u 6 KJIaccoB, 0000IIEHNE U cnc);e— Bubmiorexa ITOK
M . https://m.edsoo.ru/f2a328{8
MaTH3ansI 3HAHUH
TToBTOpEHNE OCHOBHBIX HOHATHH U METOI0B
152 k cmf 5 u 6 KJIaccoB, 0000IIEHNE U CI/Ic)ie— Bubmiorexa ITOK
M . https://m.edsoo.ru/f2a32a9¢
MaTH3ansI 3HAHUH
TToBTOpEHNE OCHOBHBIX HOHATHH U METOI0B
153 k cmf 5 u 6 KJIaccoB, 0000IIEHNE U cnc);e— Bubmiorexa ITOK
M . https://m.edsoo.ru/f2a32bd2
MaTH3ansI 3HAHUHA
[ToBTOpEHE OCHOBHBIX ITOHATUH U METOIOB
154 «k coé3 5 u 6 K1accoB, 00001IEHE T CI/ICHTe- Bubnorexa [IOK
M N https://m.edsoo.ru/f2a3312¢
MaTHU3alHs 3HAHUHA
[ToBTOpEHE OCHOBHBIX ITOHATUHN U METOIOB
155 «k coé3 5 u 6 K1accoB, 00001IEHE T CI/ICHTe- Bubnorexa [IOK
M N https://m.edsoo.ru/f2a33352
MaTHU3alHs 3HAHUHA
[ToBTOpEHE OCHOBHBIX ITOHATUH U METOIOB
156 « coé3 5 u 6 K1accoB, 00001IEHE 1 cncﬂTe- Bubmiorexa HOK
yp . https://m.edsoo.ru/f2a33596
MaTH3alnsl 3HAHUHA
[ToBTOpEHE OCHOBHBIX ITOHATUHN U METOIOB
P 8 bubmuorexa [JOK
157 xypcoB 5 u 6 kiaccoB, 0000IICHUE U CHCTE-

MaTHu3amus 3HaHU

https://m.edsoo.ru/f2a33780
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[ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB

bu6mmoreka [IOK

158 KkypcoB 5 u 6 Ki1accoB, 000OIEHNE U CUCTE- 1
yp . B https://m.edsoo.ru/f2a338b6
MaTH3alus 3HAHUH
T[ToBTOpEHNE OCHOBHBIX ITOHATUU U METOIOB
159 «k COBp 5 u 6 K1accoB, 00001IEHNE U CI/ICHTe- 1 Bubmorexa HOK
yp N https://m.edsoo.ru/f2a339ce
MaTH3aus 3HAHUH
IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB
KypcoB 5 U 6 Kj1accoB, 0000I1I€HNE U CUCTE- bubnmoreka [JOK
160 N N 1
Mmatu3anus 3HaHuii / Beepocceuiickast mpo- https://m.edsoo.ru/f2a33ad2
BepoyvHas padora 7
161 HToroBas koHTpoJbLHasi padora 7 / Bee- 1 bubnnoreka [HOK
poccuiickas mpoBepoydHasi pabora https://m.edsoo.ru/f2a33bd6
[ToBTOpEHNE OCHOBHBIX TOHATHI X METOJIOB
162 k coé) 5 u 6 KIaccoB, 00001IEHNE U cnc{[re- 1 Bubmorexa HOK
yP . https://m.edsoo.ru/f2a33f46
MaTH3anusI 3HAHUHA
[ToBTOpEHNE OCHOBHBIX IOHATHUI U METOJIOB
163 Kk cmf 5 u 6 KIaccoB, 00001IEHNE U cnci[*e- 1 bubmmorexa [IOK
My N https://m.edsoo.ru/f2a340b8
MaTH3alus 3HAHUHA
[ToBTOpEHNE OCHOBHBIX HOHATHHA 1 METOIOB
164 k cmf 5 u 6 KiIaccoB, 00001IEHNE U cnci[*e- 1 Bubmiorexa LHOK
M . m https://m.edsoo.ru/f2a3420c
MaTH3anus 3HAHUHA
[ToBTOpEHNE OCHOBHBIX TOHATHUI U METOJIOB
165 k cmf 5 u 6 KiIaccoB, 0000IIEHNE U cncﬂTe- 1 Bubmiorexa LHOK
M . https://m.edsoo.ru/f2a3432¢
MaTH3anus 3HAHUHA
[ToBTOpEHNE OCHOBHBIX TOHATHUI U METOJIOB
166 K cmf 5 u 6 K1accoB, 00001IEHNE U cnci[*e- 1 Bubmiorexa LHOK
yp OB, 00001 https:/m.edsoo.ru/f2a34478
MaTH3anusI 3HAHUHA
IToBTOpEHNE OCHOBHBIX MOHATUA U METOAOB
167 KypcoB 5 u 6 ki1accoB, 0000IIEeHNE U CUCTE- 1
MaTU3alusa 3HaHUN
TToBTOPEHNE OCHOBHBIX ITOHATUHU U METOZIOB
168 Kk cmf 5 u 6 KJIaccoB, 0000IIEHNE U cnc);e— 1 Bubmiorexa [HOK
Yp . https://m.edsoo.ru/f2a3482e
MaTH3ansI 3HAaHUHI
TToBTOPEHNE OCHOBHBIX ITOHATUHU U METOZIOB
169 Kk cmf 5 u 6 KJIaccoB, 0000IIEHNE U cnc);e— 1 Bubmiorexa ITOK
M . https://m.edsoo.ru/f2a34950
MaTH3ansI 3HAHUHA
TToBTOPEHNE OCHOBHBIX ITOHATUHU U METOZIOB
170 Kk cmf 5 u 6 KJIaccoB, 0000IIEHNE U cnc);e— 1 Bubmiorexa ITOK
M . https://m.edsoo.ru/f2a34d2e
MaTH3ansI 3HAHUH
OBHIEE KOJIMYECTBO HACOB IIO ITPO- 170

I'PAMME
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHON MTPOI'PAMMBI

S KJIACC

Kona npoBepsi-
€MOro pe3yJib-

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3oBaTe/ibHOI Npo-
rpPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

TaTa

1 Yucna 1 BEIYUCICHUS

11 [loHuMaTh ¥ MPaBUWILHO YIOTPEOJIATH TEPMUHBI, CBA3aHHBIC C HATYPAJbHBIMU YHCIAMHU, OOBIK-
) HOBEHHBIMU U JECSITUYHBIMU APOOSIMU

12 CpaBHMBaTh M YNOPAJAOYMBATH HATYypaJbHBIE YMCIA, CPAaBHMBATH B IMPOCTEHIIMX CIydasx
) OOBIKHOBEHHBIE IPOOH, AECATHUHBIC IPOOH

13 COOTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIIOBOM) MPSIMON C COOTBETCTBYIOLIUM € YMCIOM U
' n300pakaTh HaTypaJbHbIE YMCIa TOUKAMU Ha KOOPAMHATHOH (YMCI0BOI) mpsAMOii

14 BeinonHaTe apudmMeTnueckue ASUCTBUS C HATYPaJbHBIMH YHCIAMHU, C OOBIKHOBEHHBIMHU JpO-
' OSIMU B TIPOCTEHIIINX CIyJasx

1.5 BBIIIOJIHATE IPOBEPKY, IPUKUIKY PE3YJIbTATA BHIYUCICHUI

1.6 OxpyIJsITh HaTypalbHbIE YHCIIA

2 PerieHne TeKCTOBBIX 3aja4

71 PemaTh TEKCTOBBIE 337jauu apU(PMETHUECKUM CIIOCOOOM U C TOMOILIbI OPraHU30BaHHOIO KO-
) HEYHOTo nepedopa BCeX BO3MOXKHBIX BAPHAHTOB

29 Pematey 3amaun, conaepskaiiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUUHBI: CKOPOCTh, BPEMS, pac-
' CTOSIHUE, 1IeHa, KOJIMYEeCTBO, CTOMMOCTb

23 Mcnonb30BaTh KpaTKUeE 3aMCH, CXEMBbI, TAOIUIIbl, 0003HAUEHUS NP PEIICHUH 3a1a4

24 [Tonp30BaThCs OCHOBHBIMU €AMHMIIAMU U3MEPEHUS: 1IEHbI, MAaCChl, PACCTOSIHUSI, BDEMEHH, CKO-
' OCTH, BBIpaXXaTh OJIHU €IMHMIIBI BEJIMUUHBI YepE3 ApPYTHE

M3Bnekarb, aHAIM3UPOBATh, OLIEHUBATh MH(OPMAIUIO, IPEACTABICHHYIO B TabIuIle, Ha CTOJO-
2.5 4aToil nuarpamMme, MHTEPHPETUPOBATh MPEICTABICHHbIE JaHHbIE, MCIOIb30BaTh JaHHBIE MPU
CIICHNH 33]1a4

3 Harnsanast reomerpust

31 [Tonp30BaTbCs TE€OMETPUYECKUMHU TOHATUSAMHU: TOUYKA, NpsAMas, OTPE30K, JIyd, yroj, MHOIO-
' YTOJIbHUK, OKPYKHOCTb, KPYT'

39 [TpuBoUTH NpUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHUpPaA, UMEIOIUX (HOPMY HM3YHYEHHBIX T'€OMET-
) WYECKUX QUTyp

33 Mcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMU: BEPIIMHA CTOPOHA; C MHOTOYrOJbHUKA-
) MU: YTroJl, BEpIINHA, CTOPOHA, JUAaroHallb; C OKPYKHOCTBIO: paJinyc, AMAMETP, LIEHTP

34 N300paxkaTh M3y4eHHbIE TeoMeTpuyeckue (Urypbl Ha HETMHOBAHHOW M KieT4aToi Oymare c
) NOMOIIBIO [IUPKYJIA U IMHEUKHU

35 Haxoautb AIuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C MOMOUIbIO JIMHEHKH, CTPOUTh
' OTPE3KH 3alaHHON JUTMHBI; CTPOUTH OKPYKHOCTb 33JJaHHOTO pajinyca

36 Mcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIbHMKA, KBaJpaTa JJsl UX [TOCTPOECHMSI, BbI-
) YHUCIICHUS TUIOIIAIU U IEpUMeTpa

37 BbrauciasaTs nepuMeTp M IUiouaib KBajapara, IpIMOYrojJbHUKA, GUTYp, COCTABICHHBIX U3 IpS-
' MOYTOJIbHUKOB, B TOM 4Hncie GUryp, n300paxxEéHHbIX Ha KJeTuaToi Oymare

38 [Tonp30BaTbCs OCHOBHBIMM METPUYECKMMH €IMHULIAMU W3MEPEHMS JJIUHBI, IUIOLIAIN; BbIpa-
) KaTb OJIHU €MHUIIBI BEJIMYUHBI Yepe3 Jpyrue
. acro3HaBaTh MapajuleNenuIe], Ky0, UCII0Ib30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpO, I'paHb

3 9 P ° 6, ) 6 ) )




M3MEpEeHMsI; HAXOIUTh U3MEPEHHUsI Mapaljiesienumnesaa, Kyoa

3.10

3.11

Borauciate 006EM KyOa, mapasuiesienuie/ia mo 3aJaHHbIM H3MEPEHHUSIM, T0Ib30BATHCS €AMHHU-
aM# U3MepeHus 00bEMa

PeriaTh HECIOXKHBIC 33J]aUud HA U3MEPEHUE FEOMETPUYCCKUX BEJIUYMH B MPAKTHUYECKUX CHTYya-
LUASIX

6 KJIACC

Koa nposepsie-
MOI0 pe3yJibTaTa

1
1.1

IIpoBepsieMble peAMeTHBIE Pe3y/JIbTAThl 0CBOEHHS OCHOBHOI 00pa3oBaTe/LHON Nporpam-
MBI OCHOBHOI'0 00111ero 00pa3oBaHusi

Yucna 1 BEIUUCIIEHUSA

3HATh U MMOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3IMYHBIMUA BUIAMH YHCEN M CIIOCOOAMH UX 3a-
MIUCH, IEPEXOAUTH (€CIIM ITO BO3MOKHO) OT OAHON (hOPMBI 3aMKCH YUCIIA K APYToit

CpaBHI/IBaTb U YIIOPSAA0YHBATh LCJIbIC YHCIIA, OOBIKHOBEHHBIE U JACCATUYHBIC I[pO6I/I, CpaBHHU-

1.2 BaTh YKCJIA OJJHOTO U Pa3HbIX 3HAKOB
BoinonusATe, coderass yCTHbIE M MUChMEHHBIE MPUEMBI, apudMETHUYECKHe ACHCTBUS C HaTy-
1.3 palbHBIMH U IIEJIBIMUA YUCJIAMH, OOBIKHOBEHHBIMU U JECATUYHBIMH JPOOSIMH, TTOJIOKUTEI b-
HBIMHU U OTPULIATEIbHBIMH YHUCIAMU
BbluucisaTe 3HaY€HUs1 YUCIOBBIX BBIPAKEHUM, BBINOJIHATH IPUKUJIKY U OLEHKY pe3yJibTa-
1.4 Ta BBIYMCIICHUH, BBIOIHATH MPEOOPa30BaHMsI YHCIOBBIX BBIPAKCHHI HA OCHOBE CBOMCTB
apu(pMETUYECKUX JACHCTBUI
1.5 OKpyTJISITh LIeJIbIe YHCTIa U IECATUYHBIE IPOOHU, HAXOIUTh TPUOIMKEHUS YHCe
1.6 CoOoTHOCHUTH TOUYKY Ha KOOpﬂHHaTHOﬁVHpHMOfIUC COOTBETCTBYIOIIUM €{ YUCIIOM U U300pa-
KaTh YUCJIa TOUKAMU HAa KOOPAMHATHOMN NMPSAMOi, HAXOIUTh MOJYJIb YHCIIA
1.7 CoOOTHOCHUTH TOUKY B IPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPAMHATAMHU ATON TOUKU
1.8 OKpyTISTh LIeJIble YHcTa U ECATUYHbIE TPOOHU, HAXOIUTh MPUOIMKEHUS YHCe
2 UrcnoBbie 1 OYKBEHHBIE BBIPAKEHUS
21 [Tonumatrh U ynoTpeOIsiTh TEPMUHBI, CBSI3aHHBIC C 3aMKMCHhIO CTETIEHH YHUCIA, HAXOIHUTh
' KBaJpaT U KyO 4Kciia, BEIYUCIATh 3HAYCHUS YHCIIOBBIX BBIPAKEHUH, COMIEPIKAIIUX CTEIIEHU
29 [Tonb30BaThcs MpHU3HAKaMU JIEIMMOCTH, pacKia/blBaTh HaTypalbHbIE YKCIa Ha MPOCTHIE
MHOXHUTENH
2.3 [Tonb3oBaTbcs MacmITaboM, COCTABISATh IPOMOPIIUU M OTHOIIICHUS
Hcnonb3oBath OyKBBHI /Ui 0003HAYEHUS YMCET MPH 3allMCU MaTeMaTHYECKHX BBIPAKEHUH,
24 COCTaBJISATh OYKBEHHBIE BBIPAKEHUSI U (POPMYJIbl, HAXOAUTH 3HAUYEHUSI OYKBEHHBIX BBIpa)Ke-
305078
2.5 Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA
3 Pemenne TekCTOBBIX 3a/1a4
3.1 Pemate MHOTOIIIArOBBIE TEKCTOBBIC 3a/1a4U apUPMETHUECKUM CTIOCOOOM
39 Pematsb 3a1auu, CBS3aHHbBIE C OTHOILIEHUEM, PONOPIIMOHATILHOCTHIO BETMYHH, TPOLIEHTAMHU,
pemaTh TpU OCHOBHEBIE 33/1a4U Ha TPOOH M MPOLICHTHI
Pemate 3agauu, copeprkaiiue 3aBUCMMOCTH, CBSA3BIBAIOLIME BEJIIUMYMHBI: CKOPOCTb, BpEMS,
33 paccrosinue, LeHy, KOJINYeCTBO, CTOMMOCTh, ITPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM paboThl,
UCTIONB3Ysl apudMETHUECKHe ACUCTBUS, OLEHKY, IPUKUAKY; TOIb30BaThCS SIUHUIIAMH U3-
MEpEHHSI COOTBETCTBYIONIUX BEITHYNH
34 CoctaBnath OyKBEHHBIC BBIPAXKEHHS 110 YCIOBHIO 33714
35 N3Bnekath MHPOpMAINIO, IPEACTABICHHYIO B TaONIHIIaX, HA JIMHEHHOM, CTONOYATON WK KpY-

TOBOM JuarpaMmax, MHTCPIpETUPOBATh MPEACTABIICHHBIC JAaHHBIC, UCIIOJIB30BATh JAHHBIC IIPU




peIIeHUH 33134

3.6

[IpeacrarnsaTs nHOGOPMAITUIO C TTOMOIIBIO TAOJIHIIL, TMHEHHOM U CTOJIOYATON THUarpaMm

Hal"J'IH,I[Haf[ TCOMETpUA

4.1

[IpuBoauTH HpUMeEpbl OOBEKTOB OKPYXKAIOLIETO MHpa, UMEIOIIUX (OpPMY HM3YUEHHBIX TI'€O-
METPUYECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI PaBHBIX U CUMMETPHYHBIX

duryp

4.2

N300paxxaTh ¢ HTOMOIIBIO IUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HAa HETMHOBAHHOW U KJIETYaTOU
Oymare U3y4eHHbIE TNIOCKHE FreOMEeTprUIecKre GUTrypsl U KOHPUTYypaAIH, CAMMETPUYHBIE (U-

Typbl

4.3

[Tonp30BaThCs TEOMETPUUYECKIMH TOHSATHSAMH: PABEHCTBO (UTYp, CHMMETPHS; UCIIOIB30BAThH
TEPMHMHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCb CHMMETPHH, LIEHTP CUMMETPHH

4.4

HaxoauTb BeJIMYMHBI YTIIOB U3MEPEHHUEM C MOMOIIBI0 TPAHCIIOPTHUPA, CTPOUTDH YIJIbl 3a/1aH-
HOU BEJIMYMHBI, TIOJIb30BAThCS MPU PELICHUHU 3a7a4 T'PagyCHOW MEpOM yrioB, pacrno3HaBaTh
Ha YyepTexax OCTPbIN, MPAMOM, pa3BEPHYTHIN U TYIION YTIIIbI

4.5

4.6

Boeruucnars LJINHY J'IOM&HOIZ, NEpUMETP MHOI'OYI'OJIbHUKA, I1O0Jb30BATHCA CAWUHUIIAMHU U3MC-
PCHUS JJIMHBI, BBIPpAXKATh OJHW CAVMHULBI U3MCPCHUA JJIMHBI UCPE3 APYTruUc

HaXOl[I/ITI), HCII0JIb3Ys '—IGpTé)KHI:Ie HHCTPYMCHTBI, PACCTOAHUA: MCKAY ABYMSA TOYKAMH, OT
TOYKH OO HpﬂMOﬁ, MJIMHY IIYTHU Ha KBaﬂpaTHOﬁ CCTKC

4.7

4.8
4.9
4.10

Bbrauciare mwiomaap GuUryp, COCTaBICHHBIX U3 TPSIMOYTOJILHUKOB, HCIIOJIB30BATh Pa30OueHHe
Ha IPSAMOYTOJILHUKH, HA PaBHBIE (PUTYPHI, TOCTPAUBAHUE 10 MPSIMOYTOJIbHHKA, TIOIh30BAThCS
OCHOBHBIMH €IMHUIIAMH U3MEPECHHUS ILIONIA]U, BBIPAKATh OJJHU CIUHUIIBI U3MEPEHUS TUIOIIa-
JIM yepe3 Apyrue

Pacno3HaBath Ha MOIENSX M H300paKEHHUSIX NHPAMHIy, KOHYC, IWJIMHID, HCIIOJIb30BaTh
TEPMUHOJIOTHIO: BEpIIMHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA

M3o0paxaTh Ha KJIeT4aTON Oymare mpsiMOYTroJIbHBIN Mapajieenunes]

Boruncnsate 00bEM MPSAMOYTOJBHOIO MapajieNnenunena, Kyda, MoJib30BaTbCcs OCHOBHBIMU
€IMHUIIAMU U3MEpEeHus 00béMa

4.11

Pemiate HecnoXHBIE 3a1a4¥ HA HAXO0XKJIECHUE N€OMETPUYECKUX BEIUYHUH B NPAKTUYECKUX CH-
Tyarusx




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
5 KUIACC

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

HarypanbHble ynciia U HyJIb

Harypansaoe uucno. Psag natypansabix yncen. Yucno 0. V300pakeHue HaTYpaJbHBIX YHCET TOY-
KaMH Ha KOOPJWHATHOM (YHUCIOBOM) IPAMOI

1.2

HO3I/II_[I/IOHH35I cHCTEeMa CUHclIeHHA. Pumckas HyMEpalusi. I[CCHTI/I‘IHaH CuCTEMa CHUCIICHUA

1.3

1.4

CpaBHeHHE HaTypaJbHBIX YUCEIl, CPAaBHEHHE HATYypalIbHBIX yKcel ¢ HyaéM. OKpyrieHne HaTypasb-
HBIX YHCeT

CrnoxeHue, BblYUTaHUE, YMHOXKEHUE U JIETICHUE HATypalbHbIX urces. CBOWCTBO HYJISI P CIIOKEHUH,
CBOWCTBA HYJISl M €IMHMILIBI TP YMHOKeHUH. [lepemecTuTenbHOE U coueTaTenbHOE CBOMCTBA (3aK0-
HBI) CJIOKEHHUS 1 YMHOKEHUSI, PACHIPeACUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS

1.5

1.6

Hcnonb3oBanue OyKB A7 0003HAYEHHS] HEU3BECTHOTO KOMIIOHEHTA U 3aIMCH CBOMCTB apupMeTu-
YEeCKHUX JICHCTBHIA

Jlenutenu U KpaTHBIE YKCIIa, pa3iokeHne Ha MHOxuTeNH. [IpocThie u cocTaBHbie uncina. [Ipu3znaku
menuMocTH Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM

1.7

CreneHs ¢ HAaTypaJIbHbIM I1OKa3aTCJICM. 3anuch ynucna B BHUJIC CYMMBbI pa3psAAHbIX ClIaracMbIX

1.8

Yucnosoe BblpaxkeHUe. BrlunciieHne 3Hau€HUI YUCI0BBIX BBIPAXKEHUN, IOPSAJOK BBIIIOIHEHUS 1EH-
cTBuil. Mcronb3oBaHue MpHU BHIYMCIECHUSAX [IEPEMECTUTENBHOIO U COYETATEILHOIO CBOMCTB (3aKO0-
HOB) CJIO’KEHUS U YMHOKEHHsI, PACIIPESIUTEIbHOIO CBOUCTBA YMHOKEHUS

2.1

Jpobu

[IpencraBienue o IpobH Kak criocode 3anucH 4acTu BeauuuHbl. OObIKHOBEHHBIE 1poOu. [IpaBuib-
Hble U HenpaBWibHbIE ApoOu. CMmemaHHas 1poOb, MPEACTaBICHUE CMEIIaHHON ApOoOH B BUJAE He-
MPaBUILHON JIpOOW M BBIJEIIEHUE IIEJION YacTH YWCiIa W3 HENmpaBWIbHON apobu. M3o0pakeHue
ApoOelt TouKaMu Ha YMCIOBOM MpsiMOoi

2.2

23

OcHoBHOe cBoMCcTBO Jipobu. Cokpaienue apoOeil. IlpuBenenne 1pobu Kk HOBOMY 3HAMEHATEINIO.
CpaBHenue npobeit

CrnoxxeHue M BbIUMTAHUE JpoOeil. YMHOXKeHHe U JAeneHue apobOeil, B3auMHO-0OpaTHBIE POOH.
HaxoxJieH1e 4acTH 11eJ0T0 U LEJIOT0 10 ero 4YacTH

24
2.5

Hecstuunas 3anuck ApoOeit. [lpeacTaBnenne neciTHYHOM 1poOu B BHJIE 0OBIKHOBEHHOM. M300paxe-
HUE JECSITUYHBIX ApoOel ToukaMu Ha Yicia0BOl npsiMmoid. CpaBHEHHE JECATUYHBIX ApoOeit

ApudmeTrnueckue eMCTBUS ¢ JECITUUHBIMU Apo0siMu. OKpyTiieHUe 1eCATUYHBIX Ipodeit

PelieHne TeKCTOBBIX 3a7a4

3.1

PenieHne TeKCTOBBIX 3a7a4 apI/I(bMeTI/I‘IeCKI/IM CII0coO0M

3.2

3.3

34
3.5

Pemenue nornyeckux 3agad. Pemenue 3agau nepe6bopoM BceX BO3MOXKHBIX BapHaHTOB. VICHomb30-
BaHUE NIPU PEIlIEHUH 3a7a4 TaOJIHUI] U CXEM

Pemenue 3amay, coaepkaimx 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTh, BPEMSI, PACCTOSI-
HUE, IIeHY, KOJIUYECTBO, CTOMMOCTh. EIMHUIBI M3MEepeHus: Macchl, 00bEMa, IEHBI, PACCTOSIHUS,
BpEMEHU, CKOPOCTU. CBSI3b MEXAY €IMHUIIAMHA U3MEPEHUS KOKIOW BETMYMHBI

Pemenrie 0oCHOBHBIX 3a/1a4 Ha ApOOH
[IpencraBieHre qJaHHBIX B BUIE TAOIUIl, CTOIOYATHIX JUATPaMM

Harnsgnas r COMCTpUA

4.1

Harnsgxeie MMpCACTAaBIICHUA O (I)I/Il“yan Ha IMJIOCKOCTHU: TOYKaA, IMMpsAMas, OTPC30K, JIy4d, YroJj, JJoMaHasl,




MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. YT0J1. [IpsMO, OCTpBIi, TYION 1 pa3BEPHYTHIA YTIIbI

4.2

4.3

JlivHa oTpe3ka, METpUYeCKHe €AMHMIBI JUIMHBL. JlIMHA JIOMaHOW, MEepUMETp MHOTOYTOJbHHKA.
M3mepeHune u MoCTPOSHHE YIIJIOB C TOMOIIBIO TPAHCIOPTHUPA

Harnsinneie npencraBieHus o GUrypax Ha miIoCKOCTH: MHOTOYTOJIBHUK, MPSIMOYTOJIBHHK, KBaparT,
TPEYTOJbHUK; O PAaBEHCTBE (PUTYD

N3o0paxkenue ¢uryp, B TOM 4ucie Ha kietdaroi Oymare. [loctpoeHue koHpurypanuii u3 gacren
4.4 npsMoH, OKPY)KHOCTH Ha HETMHOBAHHOM M KiieT4aToi Oymare. Vcronbp30oBaHHE CBOMCTB CTOPOH H
YTJIOB MPSIMOYTOJIbHUKA, KBapaTa

4.5

4.6

4.7 O0BEM IPSIMOYTOJILHOTO TapajuIelenuie/1a, Kyoa. EquHuIer namMepeHus oobéma

[Tnomanaps MpSAMOYTroJIbHIUKA ¥ MHOTOYTOJIBHUKOB, COCTaBIICHHBIX U3 MPSMOYTOJILHUKOB, B TOM YHC-
ne puryp, n300pakE€HHBIX Ha KieTyaToi Oymare. EquHUITBI U3MEpEeHHsI TIOMAIH

HarnsiHele npeacTaBieHUs O MPOCTPAHCTBEHHBIX (Urypax: HPSMOYTOJIbHBIM Hapayjienenurnes,
KyO, MHOTOrpaHHHUKH. M300pakeHne MpoCTEHIINX MHOTOTPaHHUKOB. Pa3BépTku KyOa W mapaie-
nenunena. CozgaHue Mojenae MHOIOIpaHHUKOB (M3 Oymaru, MpOBOJIOKH, IUTACTHIIMHA U JIPYTUX
MaTEepUajoB)

Kon

6 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA
HaTypaJ'IBHbIe qucjia

1.1

Apudmernueckue IeHCTBUS ¢ MHOI'O3HAYHBIMM HATYpaJbHBIMH 4yHMcClIaMH. YUCIIOBBIE BbIpaXke-
HUs, TOPSAOK JEHCTBUI, HMCHoNb30BaHUE CKOOOK. lcrnonbp3oBaHuEe NMpu BBIYUCIEHUSX IEpeMe-
CTUTEJIBHOTO M COYETATEIIbHOTO CBOMCTB CIIOXKECHMSI U YMHOXCHMS, PaCIpeIeIUTEIbHOIO CBOM-
CTBA YMHOKEHHUS

1.2 OkpyriaeHue HaTypajIbHBIX YHCET
13 Jlenutenu u KpaTHbIC YKCia, HAMOOJBIITUN OOIINUN IETUTENh M HaUMEHbIee ooiiee kparHoe. Jle-
JIUMOCTb CYMMBI U TPOU3BEJICHUS
1.4 JleneHue ¢ ocTaTKOM
2 Npobu
21 OObIKHOBEHHAs IpoOb, OCHOBHOE CBOMCTBO JAp0oOH, COKpaiieHue apodei. CpaBHEHUE U YIOPAIO-
" 4uBaHue apobei
29 Pemenne 3a1au Ha HaXOXKJIEHUE YaCTH OT IIE€JIOTO U LEJOro Mo ero yactu. JpobHoe uncio kak
pe3yiabTaT AeTeHUS
23 [IpencraBnenue necaTHUHONU APOOU B BUJIe OOBIKHOBEHHOM TPOOW M BO3MOXKHOCTH MPEJICTaBIIE-
"~ | HUsA OOBIKHOBEHHOM JApOOU B BUJE ECATUUHON
24 JlecsiTuunbie ApoOU U MeTpudeckas cuctema mep. ApudmMeTrndyeckue IeHCTBUS U YUCIOBBIC BbI-
) paxeHus: ¢ OOBIKHOBEHHBIMU U JIECATUYHBIMH JIPOOSIMHU
25 OtHomenue. /lenenue B maHHOM OTHomeHWU. MacmTa0, nponopuus. [IpuMenenne mponopiinii
NP PEILIeHUH 3a/1a4
[TonsiTue mporieHTa. Beraucienne mporeHTa oT BEIMYUHBI U BEJIMYUHBI 110 €€ mpoIeHTy. Bripa-
2.6 | KeHHue MPOLIEHTOB JAECITHUYHBIMU ApoOsMu. Pemenue 3a1ad Ha MPOLIEHTHI. BripaxkeHne oTHOIIIe-
HUS BEJIMYWH B MIPOIICHTAX
3 IlonoxuTtenbHbIE U OTPULIATENBHBIE YUCIIA




IlonoxuTenbHBIE U OTpULATCIIBHBIC YHCJIaA. I_IGJ'IBIG qucia. MOI[y.]'IB qucia, rcoMCTpuiYeCKas nMH-

3.1 Ttepnperauus moxayns uucia. V3oOpakeHue dncen Ha KOOPIAWHATHOM mpsmoi. YucioBbie mpo-
MexyTkH. CpaBHEHUE Yncen
3.2 Apudmernyeckue ASWCTBUS C MOJOKUTEIbHBIMU U OTPHLIATEIILHBIMU YHACITAMHU
33 [IpsiMoyronbHas cucTeMa KOOPAMHAT Ha IIOCKOCTH. KoOpauHAThl TOYKU Ha MIIOCKOCTH, abcuuc-
ca u opauHata. [loctpoerue Toyek u Guryp Ha KOOPAMHATHON TNIOCKOCTH
4  BykBeHHbIE BBIpAXKECHUS
[Tpumenenne OyKB s 3alIMCH MAaTEMAaTUYECKUX BBIpAXEHUN M mpeyioskeHni. CBoiicTBa apud-
4.1 MeTuyecKux NEUCTBUU. ByKkBEHHbIC BBIpaXEHHUSI U YUCIIOBBIE MOJCTAHOBKU. ByKBEHHBIE paBeH-
CTBA, HAXOXKJEHHE HEN3BECTHOI'O KOMIIOHEHTA
49 ®opmyiiel, HOpMYIIBI IEPUMETPA U TUIOIIAAN MPSAMOYTOJIbHHUKA, KBaIpaTa, 00bEéMa napasenenu-
nesaa u kyoa
5 | PeleHue TEKCTOBEIX 3a1a4
5.1 PemeHue TEeKCTOBBIX 3a/1a4 apU(PMETHUECKUM CIIOCOOOM
5.2  Pemenue normyeckux 3agad. Pemenue 3anad nepebopoM Bcex BO3MOXKHBIX BApUAHTOB
Pemenue 3agau, comepxaiiyux 3aBUCUMOCTH, CBS3BIBAIOIINUX BEJIUYMHBI: CKOPOCTh, BpeMs, pac-
53 CTOSHHE, LIeHA, KOJIHYECTBO, CTOMMOCTb, NIPOU3BOJIMTENLHOCTD, BPEMS, 00bEM paboThl. EquHMIIb]
U3MEpPEHUs: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BpEMEHH, CKOPOCTH. CBSI3b MEXAY €IMHULIAMU U3-
MEPEHHUsI KaKI0M BEJIMYMHBI
54 Pemenne 3amay, CBS3aHHBIX C OTHOILLIEHUEM, NMPOMNOPLMOHAIBHOCTBIO BEIMYUH, MPOLECHTAMH;
peleHre OCHOBHBIX 3a/1a4 Ha JPpOOU U MPOLIEHTHI
55 OneHka ¥ NpUKUIKA, OKpyIyieHue pesynbrara. CoctaBieHHe OyKBEHHBIX BBIPaKEHUH IO yCIo-
BHIO 33/1a4H.
56 IIpencraBnenue AaHHBIX C MOMoUIbi0 Tabuui U auarpamMM. CronOuarble nuarpamMmbl. UreHue
KpPYTOBBIX JIMarpaMM
6  Harnsgnast reomerpust
6.1 Touka, npsAMast, OTPE30K, JIy4, YTroJl, JOMaHas, MHOTOYTOJIbHHK, YETBIPEXYTOJIbHUK, TPEYTOJIHUK,
OKPY>KHOCTb, KPYT
6.2 B3aumHoe pacrosiokeHue ABYX NPSMBIX Ha IJIOCKOCTH, MapajljiesibHbIE NMpsSMbIE, NEepIEeHINKY-
JSIpHBIE TPSMBbIE
6.3 I/I3MepeHI/Iev paccTOSTHUM: MEXIY IBYMS TOUKAaMH, OT TOYKHM 0 MPSAMOH, UIMHA MaplipyTa Ha
KBaJIpaTHOMU CETKe
6.4 W3mepeHue v MOCTPOEHHE YIIIOB C MOMOUIBIO TPAHCIIOPTUPA
6.5 Buner TPeYrobHHUKOB: OCTPOYTOJIbHBIM, MPAMOYTOJIBHBINA, TYMOYTOJbHbIM, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI
6.6 I—Ievapéxyrom,HMK. [IpsiMoyronbHUK, KBajipaT: UCIOJIb30BaHUE CBOWCTB CTOPOH, YIJIOB, JHAaro-
Hajeu
6.7 N300parkeHne reoMeTpudeckux (Uryp Ha HEIMHOBAHHOM Oymare C MCIIOJIb30BAaHHEM LIUPKYIIS,
JUHENKH, YroiabHHUKa, TpaHcnopTupa. [locTpoenus Ha kieTyaToit Oymare
6.8 Ilepumerp MHOTOYTOJIBHUKA
6.9 [Tonstre miomanu GUrypsl, eQUHUIBI U3MepeHus Iuiomanu. [IpubnmxéHHoe u3MepeHue Iio-
a1 GUryp, B TOM 4MCiIe Ha KBaIPaTHOM ceTke
6.10  IpubnmxéHHOE U3MEPEHHE ATHHBI OKPYKHOCTH, TUIOIIAAN Kpyra
6.11 Cummerpus: IeHTpalibHas1, oceBas U 3epKaibHas. [locTpoeHre cuMMeTpUUYHBIX GUTYp
6.12 HarnsaHsle npeAcTaBieHUsl O MPOCTPAHCTBEHHBIX (purypax: napawuienenunen, Kyo, npusma, nu-




pamuga, KOHyC, NHIUHApP, map u cdepa. M3o0paxkeHue nmpocTpaHCTBEHHBIX ¢Guryp. I[Ipumepst
pa3BEPTOK MHOTOTPAaHHHUKOB, LWIMHApPA U KoHyca. Co3/laHue MOAee MpOCTPaHCTBEHHBIX (u-
ryp (13 Oymaru, mpoBOJIOKH, TUTACTHIINHA U IPYTHX MAaTEPHUAJIOB)

[Tonstue 00bEMa, eAMHUIIBI U3MEpeHHs 00bEMa. OOBEM NMPAMOYTOJILHOTO NapajuieNenunena, Ky-

6.13 6a

YYEBHO-METOJIUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHO-
'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* Maremaruka: 5-if kiacc: 0a30Bbli YpOBEHb: YUYEOHHK: B 2 HACTSIX; 3-€ U3JJaHUE,
nepepadotanHoe Bunenkun H.S., XKoxos B.U., YecnokoB A.C. u fip. AKIIMOHEPHOE
obmectBo «M3natenbetBo «IIpocBenienner

* Maremaruka: 6-if kjiacc: 0a30BbIi ypOBEHb: YUEOHUK: B 2 4acTAX; 3-¢ U3JaHue,
nepepadotanHoe Bunenkun H. 4., XKoxos B.U., YecnokoB A.C. u n1p. AKIIMOHEPHOE
obmectBo «M3aatenbcTBo «IIpocBemenue»




PABOYASI IPOTPAMMA
(ID 6948075)

Y4eOHOro Kypca «AJredpa»

JU1s1 oOyyarommxcs 7-9 KiiaccoB



MNOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OAHUM U3 OMOPHBIX KYPCOB OCHOBHOTO 00IIIero oOpa3oBaHUs: OHA 00ECTIeUnBacT U3yde-
HUE JIPYTUX AUCHMILINH, KaK €CTeCTBEHHO-HAY4YHOI'0, TaK U TYMaHUTApHOrO LIUKIJIOB, €€ OCBOEHHE HE00XO0-
JTUMO Ui TIPOJOJDKEHHUsT 00pa3oBaHMsl M B MOBCEIHEBHOM >kM3HU. PazBuTme y 0OydaromIuxcsi Hay4HBIX
NPEICTAaBICHUN O MPOUCXOXKICHUH U CYIIHOCTH alre0pandeckux abCTpakIMid, Crioco0e OTpaKeHHsS Mate-
MaTHUYECKON HAyKOW SIBICHUH M MPOILIECCOB B MPHUPOJE U OOIIECTBE, POJIM MaTeMaTHYECKOro MOJAEINPOBa-
HUS B HAyYHOM MO3HAHUHM U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U Ka-
YECTB MBILUICHUS, HEOOXOAUMBIX JJIS alaliTallid B COBPEMEHHOM IIU(PpoBOM ol1iecTBe. M3ydenue anreOpbl
o0ecreynBaeT pa3BUTUE YMEHHUs HAOII0aTh, CPABHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUUHO-
CTH MBILUICHHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHS M BBIBOJBI, (DOPMYIHUPO-
BaTh yrBepxkAeHUs. OcBoeHHEe Kypca anreOpbl 0OecneuynBaeT pa3BUTHE JIOTUYECKOTO MBIIUIEHUSI 00ydaro-
IIMXCSI: OHU MCIIONIB3YIOT JIelyKTHBHbBIC U UHIYKTUBHBIE PACCYXKICHHs, 0000IIeHIe U KOHKPETHU3aIHUIO, a0-
cTparupoBanue u anaioruto. OOyueHue anredpe mpeanoyaraeT 3HAUYUTENbHBIH 00BEM CaMOCTOATEIBHOM
JESATEIbHOCTH 00Y4aloIIUXCsl, IO3TOMY CaMOCTOSITEIbHOE pEIICHUE 3ajay SBJSETCS peain3alueil AesiTeb-
HOCTHOT'O IIPUHIUIIA O0yUYEHUSI.

B cTpykType nporpammsbl yueOHOT0 Kypca «Anredpa» Iis OCHOBHOTO 00IIero oOopa3oBaHUs OCHOB-
HOE MECTO 3aHHMMAIOT COJIeP)KATEeIbHO-METOANYECKHE JTUHUM: «HUCla U BBIYUCICHU», «AnreOpanyeckue
BBIpQXCHUY, «YpaBHEHUS U HepaBeHCTBay, «DyHKIun». Kaxaas U3 aTux coaepkareabHO-METOANYECKUX
JUHHUM pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3yYEHHs Kypca, B3aUMOJCHCTBYS C IPYTUMH €r0 JTHHHUSIMH.
B xone nzydenus: yueOHOTO Kypca 00ydaronMMCst MPUXOIUTCS JIOTUYECKH PacCyKAaTh, UCTIOIB30BATh TEO-
PETHKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M C 3TUM B IPOrpaMMy Y4eOHOTO Kypca «Airedpay BKIIIOYEHBI HEKO-
TOpbIE OCHOBBI JIOTUKH, MPEACTABICHHbIE BO BCEX OCHOBHBIX pa3jieliax MaTeMaTUYeCKOTro 0Opa3oBaHUs U
CIOCOOCTBYIOLINE OBIAJICHUIO OOYYAIOIIMMUCA OCHOB YHHBEpPCAJIbHOTO MaTemaThueckoro sizbika. Comep-
KATEIbHON M CTPYKTYpHOW OCOOEHHOCTBIO YU4EOHOTro Kypca «Anredpay SBISETCS €ro MHTErPUPOBAHHBIN
XapakTep.

Copnepxanue auHUHA «UKCla U BBIYUCICHUS CIY>)KUT OCHOBOM Ui JallbHEHIIEro 3y4eHHs] MaTeMa-
THUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYUAIOLIUXCS TOTUYECKOTO MBIILIECHUS, POPMUPOBAHUIO YMEHUS TOJB30-
BaThCSI AITOPUTMAMH, a TaKXKe MPUOOPETEHUIO TPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JUIsS TIOBCEIHEBHOM
XKHU3HHU. Pa3BUTHE TIOHATHS O YHCIIE HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs CBS3aHO C PAlMOHATBHBIMH
U UppalMOHABHBIMHU YHcIamMH, (OPMUPOBAHUEM MPEACTABICHUN O JEHCTBUTEIHLHOM 4HCIE. 3aBepIlIeHUe
OCBOCHMS YHMCIIOBOI IMHUM OTHECEHO K cpe/iHeMy 00I1eMy 00pa30BaHUIo.

Copneprxanue IByX anreOpandeckux JIMHUN — «AnredpanuecKkue BIPAKEHUSI» U «Y paBHEHHS U Hepa-
BEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIHUXCS MATEMATHYECKOTO amnmnapara, He0OX0AMMOro JIst
peleHns 3a/la4 MaTeMaTHKH, CMEKHBIX MPEAMETOB U MPaKTUKO-OpPUEHTHPOBAHHBIX 3a/1ad. Ha ypoBHe oc-
HOBHOTO 00111er0 00pa3oBaHusl y4eOHbII MaTepHall IpyNIupyeTcs BOKPYT pallMOHATbHBIX BhIPAKEHUH. AJl-
re0pa JEMOHCTPHUPYET 3HAYCHHE MAaTEMaTHKH KaK sI3bIKa JUISI TOCTPOSHHUS MaTeMaTHUECKUX MOJENeH, omu-
CaHMs TPOIIECCOB W SIBIICHUI peajbHOro mMupa. B 3amaum oOyueHmst anreOpe BXOIAT TaKXkKe JajbHEWIIee
pa3BUTHE AITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOMMOTI0, B YaCTHOCTH, JUIl OCBOSHMSI Kypca HH(POPMATUKH,
U OBJI3JICHUE HaBBIKAMU JEIYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHre CUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTBY.

Conepkanne GyHKIIMOHATHHO-TpadUUECKON JTMHUHU HAIIEJICHO HA MOJydYeHne 00yJaronMMUCs 3HaHUN
0 (QYyHKIUMAX Kak BaKHEWIIeW MaTeMaTHYeCKOM MOJENM Ui ONHCAHHs U UCCIEI0BaHMs pa3HOOOpa3HBIX
IPOIIECCOB U ABIEHUN B MpHUpoJe U obuiecTBe. M3ydeHne Marepuana criocoOCTBYeT pa3BUTHIO Y 00ydaro-
IIAXCSI YMEHHS HCIIOJIb30BaTh pa3IMYHbIC BEIPA3UTEIbHBIC CPECTBA SA3bIKa MATEMAaTHKN — CIIOBECHBIE, CHM-
BOJIMYECKHE, rpadudecKkre, BHOCUT BKJIAJ B ()OPMHUPOBAHUE MPEICTABICHUI O PO MAaTEMATHKH B Pa3BU-
TUU [IUBUWIN3AIHNH U KYJIBTYPHI.

CornacHo yueOHOMY mIaHy B 7-9 Kiaccax u3ydaercsi yueOHbI Kypc «AnreOpay, KOTOPbIA BKIIOYAET
CJIEAYIOIIME OCHOBHBIE pa3fenibl cojepxaHus: «Hucia M BBIYHUCICHUN», «AJredpandeckue BBIPaKECHHS,
«YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha usydenue yueOHoro kypca «Anredpa» orsogutcs 315 gacos: B 7 kiacce — 102 yaca (3 yaca B He-
nemto), B 8 kiacce — 102 ygaca (3 gaca B Hezeno), B 9 kiacce — 111 gacos (4 yaca B Henento B 1 uetBepTH 1 3
yaca B HEZCIIO BO 2 YETBEPTH).



COJEPKAHUE OBYYEHUA
7 KVIIACC

Yuciia ¥ BbIYHMCICHHSA

JpoOu 0OBIKHOBEHHBIC M JAECATHYHBIC, IEPEX0]] OT OJHON (Popmbl 3anmucu apodeit k apyroit. [lons-
THE PallMOHAJIBHOI'O YMCIIA, 3allMCh, CPABHEHUE, YIOPSIOUYMBAHUE pallMOHAIBHBIX uHcend. Apudmernye-
CKHe JIeHCTBUS C pallMOHAJIbHBIMU YKciIaMu. Pemenue 3a1ay U3 peaqbHON NPAaKTUKU HA YacTH, HA IPOOH.

CremneHp ¢ HaTypaJbHBIM IIOKAa3aTEJIEM: OIIPENEIeHUE, MPEeoO0pa30oBaHNUE BBIPAKEHUII Ha OCHOBE
OTIpeieNIeH s, 3aiCh 00IbIINX uucel. [IponenTsl, 3amuch IPOICHTOB B BUAE Apodu U JpoOu B BUJE MPO-
LEHTOB. TpH OCHOBHBIE 3a/1a4y HA IIPOLICHTHI, PEIICHUE 3a7a4 U3 PEAIbHOU ITPAKTUKH.

[IpuMeHeHne NPU3HAKOB AEIMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPaJIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLIUOHAIBHOCTH.

Auredpanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YUCIIOBOE 3HAYEHHE BBIPAKEHUS C IEPEMEHHON. /lomycTuMble 3HAYEHUS NEPEMEH-
HbIX. [IpesncTaBienue 3aBUCMMOCTH MEXAY BelIMYMHAMU B BUjae (Gopmyibl. Beruncienus mno dopmynam.
[Ipeo6pa3oBanne OYKBEHHBIX BBIPAXXEHHH, TOKIECTBEHHO PaBHbIE BBIPAXKEHUS, NIpaBUia IpeoOpa3oBaHus
CYMM | IIPOU3BEJICHHUH, IPABUJIA PACKPBITHS CKOOOK U MPUBEIECHUS IMOTOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTelIEM.

OpnnHowieHbl U MHOrouIeHbl. CreneHb MHOrowieHa. CiiojkeHue, BBIUNTaHUE, YMHO)KEHHE MHOTOYJIe-
HOB. DOpMyIIbl COKpAIIEHHOIO YMHOXEHMsI: KBaJpaT CyMMbl M KBajpar pazHocTU. Dopmysia pa3HOCTH
KBaJlpaToB. PaznokeHne MHOIOWIEHOB HA MHOXKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHEeHHE, KOPEHb YpaBHEHHUsI, IpaBUiIa NpeoOpa3oBaHusl ypaBHEHUS, pABHOCHIIBHOCTh YPaBHEHUI.

JInHeliHOE ypaBHEHHE C OAHOW NEPEMEHHOM, YMCIIO KOPHEH JIMHEMHOIO ypaBHEHUS, pPELICHUE JIH-
HellHbIX ypaBHeHUH. CocTaBiieHUEe ypaBHEHUH IO YCJIOBHIO 3ajaud. PenieHune TeKCTOBBIX 3a/1ay ¢ IMOMO-
LIBI0 YPABHEHU.

JluHeliHOE ypaBHEHHUE C IByMs [IEpeMEHHBIMH U ero rpaduk. Cucrema IBYX JIMHEHHBIX ypaBHEHUH ¢
JBYyMsI IEpeMEHHbIMU. Perienne cucreM ypaBHEHHI criocoOOM MOACTaHOBKU. [IpuMepsl perieHns TeKCTo-
BBIX 33J1a4 C IOMOIIbIO CUCTEM YPaBHEHUH.

DOyHKIUH

Koopaunara Touku Ha npsimoil. YuciioBele NpOMeEKyTKU. PaccTosiHME MEXIy IBYMs TOYKaMHU KOOP-
JMHATHOW MPSIMOM.

[TpsimoyronbHast cucreMa KoopauHat, ocu Ox u Oy. AGciycca 1 OpAMHATa TOYKH Ha KOOPAWHATHOU
wiockoctd. Ilpumepsl rpadukoB, 3anaHHBIX (GopMmynamMu. UTeHue rpaduKoB peanbHBIX 3aBUCUMOCTEH.
[Tonstne ¢ynkuuu. I'padux ¢ynkumu. CpoifictBa yHkimil. Jluneiinas ¢ynkuus, e€ rpaduk. ['papux
¢yukun y = [x|. [')paduueckoe pernienre TMHENHBIX YpaBHEHUN U CUCTEM JIMHEWHBIX YpPaBHEHUH.

8 KJIACC

Yuciia 1 BbIYHCICHUSA

KBanpatusiit kopeHb u3 uucna. [lonstue 06 uppanroHanbHOM yucie. JlecsaTuunble TpUOIMKEHUS
UppaluoHaIbHBIX yncen. CBoicTBa apupMETHUECKUX KBAaIPATHBIX KOpPHEW M UX MpPUMEHEHHue K npeodpa-
30BaHUIO YUCIIOBBIX BBIPAKEHU U BBIYMCIICHHUAM. [[eliCTBUTENBHBIE YHCIIA.

Crernens ¢ 1eNbIM M0Ka3aTesaeM U e€ cBoiicTBa. CTaHaapTHas 3aMych YKCHa.

Auredpanyeckune BbIPaKeHHUs

KBazpaTHblil TpEXUIIEH, pa30kKEHNE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckas Jpodb. OcHOBHOE CBOICTBO anredOpamueckoil apoOu. CrokeHue, BBIYUTAHHE,
YMHOXXEHHeE, JeJIeHHe anreOpanyeckux Apooeil. ParonanbHble BeIpakeHHUs U UX TpeoOpa3oBaHue.



YpaBHeHUsS M HEpaBEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOTO ypaBHeHHUs. Teopema Buera. Permenue
ypaBHEHUH, CBOASAIIMXCS K JIMHEHWHBIM U KBaApaTHBIM. [Ipocrelinume ApoOHO-palinoHaIbHbIe YPaBHEHUS.

['padmyeckas uHTEpIIpeTals YpaBHEHUN C IBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX YpPaBHEHUH C
JBYMsI ITlepeMeHHbIMU. [[prmepsl peleHnst CHCTeM HEIMHEMHBIX YPAaBHEHH C IByMs IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM CrocoOoM.

HucnoBsle HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NepeMeHHOM. PaBHOCWIIBHOCTB Hepa-
BEHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CUcTeMbl JMHEMHBIX HEPAaBEHCTB C OJHOM mepe-
MEHHOM.

DOyHKIUHA

[Tonstue dynxuuu. OOGnacTe onpeAeneHUs U MHOXKECTBO 3HaueHUW ¢yHkiuu. CrocoObl 3aJaHus
GyHKIIHH.

I'padux ¢pynknuu. Urenue coiictB Gynkmuu 1o e€ rpaduky. [Ipumeps! rpadhukoB GyHKIUi, oTpa-
JKAIOIUX PEAIbHBIE IIPOLIECCHI.

@OYHKIMY, ONUCHIBAIOLIME NPSIMYI0 U OOpaTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH, UX I'pauKH.
DyHKINH Y = X, y= X, y= x, y=|x|. I'papuueckoe pemnienne ypaBHEHHI U CHCTEM YpaBHEHUIA.

9 KVIACC

Yuciia v BEIYMCICHUAS

PanmonanbHbIe Yuclia, HPPANMOHAIBHBIC YHCIIA, KOHCYHBIC M OCCKOHCUHBIC JCCATHYHBIC JPOOH.
MHOXECTBO JIEHCTBUTEIbHBIX YUCEN, JEHCTBUTEIBHBIC YHCIa KaKk OECKOHEUHbIE JIeCATUYHbIE poou. Bia-
MMHO OJIHO3HAYHOE COOTBETCTBHE MEKY MHOKECTBOM JICHCTBUTENbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEI, apu(MeTHYeCcKue NeUCTBUS C NIeHCTBUTEIHHBIMU YHUCIAMH.

Pa3mepbr 00bEKTOB OKPYXKAIOIIETO MUPA, [UTUTEILHOCTD MTPOILIECCOB B OKPYIKAIOIIEM MHpE.

[TpubmmkEéHHOE 3HAYCHUE BEIMYMHBI, TOYHOCTHh mpuOikeHus. Okpyriaenue uucen. [Ipukuaka u
OLICHKA PE3YJIbTATOB BHIYUCICHUM.

YpaBHeHus] M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. Pelienue ypaBHEHU, CBOAAIINXCS K KBaIpaTHbIM. bUkBagpaTHOE ypaBHE-
Hue. [Ipumepsl peleHns: ypaBHEHUM TPEThEN U YETBEPTOM CTEIIEHEN PA3JIOKEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHue TEKCTOBBIX 3a/lad airedpandeckKuM METO-
JIOM.

VYpaBHeHHe ¢ ABYyMs MEPEMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JIMHEHHBIX YpaBHEHHH ¢
JBYMsI IEPEMEHHBIMU. PellieHne cucTeM AByX YpaBHEHHUM, OJTHO U3 KOTOPBIX JJMHEUHOE, a IPYroe — BTOPOM
crenenu. [ paduyeckas HHTepIpeTalvs CUCTEMbl YPaBHEHUH ¢ TBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 alreOpandeckuM CriocoOoMm.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM. Pelienue cucrem JIMHEHHBIX HEPABEHCTB C
onHOI mepeMenHoi. KBajpaTHbie HepaBeHCTBa. [ paduueckas MHTEpIpeTaIusi HEPABEHCTB M CHCTEM He-
PaBEHCTB C IByMS IEPEMEHHBIMU.

DOyHKIUHA

KBanparuunas ¢pynkuus, e€ rpadux u cBoiictsa. Ilapabosna, koopauHaThl BEpIIMHBI TapadboIbl, OCh
CUMMETPHUH TTapa0OITbL.

I'paduku Gyskmmit: y =kx, y=kx + b, y=k/x, y=x", y =\x, y = [x| , 1 ux cBoiicTpa.

YucoBble N0CJIEA0BATEIbHOCTH U IIPOIPECCHH

[ToHsiTHE YMCTOBOM MOCIENOBATENFHOCTU. 3aJaHHe TIOCIEI0OBATEILHOCTH PEKYPPEHTHOH (hopmynoit
u GopMyIIoif 7-T0 UjIeHa.



Apudmerndeckass U reoMeTpuueckas nporpeccur. opmynbl #-To 4ieHa apuMETHIECKOH H Teo-
METPUUYECKON TPOTPECCHi, CYMMBI MIEPBBIX 7 YJICHOB.

N3o0pakeHne wieHOB apu(METHUECKOW U T€OMETPHUECKON MPOrPecCruii TOYKaMU Ha KOOPAMHATHOU
IJIOCKOCTH. JIMHEHMHBIN U SKCHOHEHIUABHBIA pOoCT. CII0KHBIE TPOIIEHTHI.

IHoBTOpeHune Kypca anredpsnl 7-8 kiacc

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «AJI-
I'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTAThI OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca «Anredpay XapaKTepu3yrTCs:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpEca K MPOILIJIOMY U HACTOSIIEMY POCCUMCKOM MaTeMaTUKH, [IEHHOCTHBIM OTHO-
LHIEHUEM K JOCTHUKEHHSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMATUYECKOM IIKOJbI, K UCIIOIb30-
BaHUIO ATUX JOCTHKCHHI B IPYTHX HayKax U MPUKIATHBIX cepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJIHGHUIO 00SI3aHHOCTEH IpakJIaHWHA M PealIu3alliy €ro IMpaB, MpeCTaBICHUEM
0 MaTeMAaTUYECKUX OCHOBaX ()YHKIIMOHHPOBAHWS PA3IMYHBIX CTPYKTYP, SIBICHUH, IPOIEAYP TPAXKIAHCKO-
ro obmecTBa (HarmpuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO dTHUYSCKUX MPOOIJIeM, CBSI3aH-
HbIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAyKH, OCO3HAHUEM Ba)XHOCTH MOPaIbHO-3THUYECKHUX
IIPUHIUIIOB B JAESATEIBHOCTU YUEHOIO;

3) TpyaoBO€e BOCIMTAHME:

YCTaHOBKOHM Ha aKTMBHOE yYaCTHE B PEIICHUU MPAKTUYECKUX 3a/71a4 MAaTEMATUYECKOW HAIIPABJICHHO-
CTH, OCO3HAHHEM BaKHOCTH MATEMaTHYE€CKOTrO 0Opa30BaHUs HA MPOTSHKECHUU BCEH JKWU3HM JJIsl YCTICIIHON
po(hecCHOHANBHOM IeATENIBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U TIOCTPO-
€HUEM WHIUBUAYAIbHON TPACKTOPUU 0Opa30BaHUs M KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB H
OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOIIMOHAILHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MaTeMAaTUYECKUX OOBEKTOB, 3a-
Jla4, pelieHui, pacCyX1eHUI, YMEHUIO BUAETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHUSA:

OpUEHTAINEN B JEATEIHLHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX TMPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS Ye€IOBEKa, MPUPOABI U OOIIecTBa, MOHUMAaHHEM MAaTeMaTUYeCKOW HAyKHU Kak
cdepbl YelOBEYECKOW NeATENbHOCTH, ITANOB €€ pa3BUTHSA U 3HAYUMOCTH AJIs Pa3BUTUS LIMBUIU3ALINY,
OBJIQJICHUEM SI3bIKOM MAaTEMATHKH U MATEMaTUYECKOM KyJbTYpOH KaK CPeACTBOM IMO3HAHMS MHPA, OBJIAJIE-
HHUEM IPOCTEHIIMMHU HABBIKAMH UCCIEN0BATEIbCKON NEATEIBHOCTH;

6) pusnueckoe BocnuTanue, popMupoBaHHe KYJbTYPHI 310POBbS H 3MOLUHMOHAJIBLHOIO 0J1aro-
MOJIy4Hsi:

TOTOBHOCTBIO MPUMEHSTh MaTEMAaTUUYECKHUE 3HAHHUS B MHTEPECAX CBOETO 3/I0POBbS, BEICHUS 310pO-
BOro o0pasa »u3HH (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHITHI U OT/AbIXA, PETyispHas Qu-
3U4YecKas aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKa peIeKCHH, IPU3HAHUEM CBOETO MpaBa Ha OIMUOKY
Y TAKOI'0 e IpaBa APYroro 4YeiaoBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

OpUEHTAIMEeH Ha MPUMEHEHNE MaTeMaTUYECKNX 3HAHUHW JUIsl pelIeHus 3a7ad B 00JaCTH COXpPaHHO-
CTH OKpY>Karolleil cpeibl, IIIAaHUPOBAHUS MOCTYNKOB U OLEHKH UX BO3MOXHBIX MOCIEACTBUN IJIsI OKPY-
JKAIOMIeH cpeibl, 0CO3HAHUEM TII00AIEHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel X pelieHus;

8) ajanTanust K MN3MEHAOIUMCS YCJI0BUSM COLMAJIBHOM M IPUPOJAHOM Cpeabl:



TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHSIX HEONPEICIEHHOCTH, MOBBLIINICHUIO YPOBHS CBOCW KOMITe-
TEHTHOCTH Yepe3 MPAKTHYCCKYIO JACSITEILHOCTh, B TOM YHCIIC YMCHHE YUUTHCS y IPYTUX JIt0JIeH, TpHOOpe-
TaTh B COBMECTHOM JICATSIIBHOCTH HOBBIC 3HAHMSI, HABBIKA U KOMITCTCHIIUH U3 OIBITA IPYTHX;

HEOOXOUMOCTHIO B ()OPMUPOBAHUU HOBBIX 3HAHWI, B TOM 4Hciie ()OPMYJIUPOBATH HJICH, TIOHSTHS,
TUTOTE3bl 00 O0BEKTaX U SBJICHHSIX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATH JE(UIIUTHI COOCTBEH-
HBIX 3HAHUH M KOMITIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIHIO KaK BbI-
30B, TPEOYIOMIMI KOHTPMEpP, KOPPEKTHPOBATh MPUHUMAEMbIC PEIICHHUS W JACUCTBUSA, (POpPMYIHpOBATH U
OIICHUBATh PUCKH M MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHuBEpPCAJAbHBIC y‘leﬁHBle JeHCTBUA

Ba3oBble JJornueckue aeicTBu:

BBISIBJISITh M XapPaKTEPHU30BaTh CYNICCTBCHHBIC NMPU3HAKK MAaTEMATHYECKUX OOBEKTOB, MOHSATHH,
OTHOUICHUN MEXIY MOHATUSAMH, (GOPMYTUPOBATH OMPEEIICHUs MOHITUN, YCTaHABINBATH CYIIle-
CTBEHHBIN MPU3HAK KiIaccu(UKAIMKU, OCHOBAHUS ISl 0OOOOIICHHS M CPAaBHEHUS, KPUTEPUHU TIPO-
BOJMMOTO aHAJIN3a;

BOCIIPUHUMATh, (hOopMynHpoBaTh U MpeoOpa3oBBIBATH CYXKACHUS: YTBEpIUTEIbHbIE U OTpHUIla-
TebHBIC, CIMHUIHBIC, YACTHBIC M O0IIHe, YCIOBHBIC;

BBISBJISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTHBOpEYHsI B (JaKTaX, JAHHBIX,
HAOJIOZICHUSAX M YTBEPXKACHUSX, Mpejiaratb KpPUTEPUU ISl BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHNL;

JIETIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX U MHIYKTHUBHBIX YMO3aKJIIO-
YEeHUH, YMO3AKIOYEHUH 110 AaHAJIOTHUH;

pa3bupath J0Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPKACHHUH (MPAMBIE U OT MPOTHBHOTO), MPOBO-
JUTh CaMOCTOSITENIbHO HECIIOKHBIE JOKa3aTeNbCTBA MaTeMaTH4YeCKUX (PaKTOB, BBICTPAMBATh ap-
TYMEHTAIIUIO, TPUBOJUTH MPUMEPHI U KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYXKIe-
HUS,

BBIOMPATH CIIOCO0O pelieHus yueOHOM 3a1a4uu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMUS, BbI-
Ouparh HanboIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTe/IbCKHe 1eiCTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK HMCCIIEAOBATEIbCKUN MHCTPYMEHT NO3HAHUs, (GOPMYyIUpOBATH BO-
MPOCHI, PUKCUPYIOLIHE MPOTUBOPEUUE, TPOOIIEMY, CAMOCTOSITENILHO yCTaHABIUBATH UCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOAMTH MO CaMOCTOSITEIBHO COCTaBJICHHOMY IJIaHY HECIIOKHBIA DKCIEPUMEHT, HEOOIbIIOoe
MCCJIEIOBAHHE TI0 YCTAHOBIIEHHUIO OCOOEHHOCTEH MaTEMaTHYECKOTO 0OBEKTa, 3aBUCUMOCTEN 00h-
€KTOB MEXTy CO0O0ii;

CaMOCTOSITENNbHO (OPMYIHUPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOTO
HaOJIOZICHUSI, UCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOJTYYEHHBIX PE3YyIhTaTOB, BHIBOJIOB U
0000I1IEHHI;

IMPOTrHO3UPOBATE BO3MOKHOC PA3BUTUC IIPOLECCA, a4 TAKKEC BBIABHUIaTb IMPCAINOJIOXKCHUA O €T0
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanmeii:

BBISBIISATH HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(GOpPMAIMU, JAHHBIX, HEOOXOAUMBIX JJIS perie-
HUS 3a/1a4U;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATh UHPOPMALIUIO PA3THUHBIX
BUJIOB U (hOpM IpeICTaBICHUS;



BBIOMpaTh (hOpMy NpeCcTaBICHUS HHYOPMALMH U WILTIOCTPUPOBATh PEIIaeMble 3aJa9l CXeMaMH,
IyarpaMMamu, HHOU TpaduKoi 1 UX KOMOMHAIIUSMU;

OLICHUBATh HaJI&KHOCTh MH(GOPMAIMU 110 KPUTEPUSM, NPEIJIOKEHHBIM yUUTETIeM HIH CPOopMy-
JMPOBAHHBIM CaMOCTOSITEIIBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

BOCTIPUHUMATH B (DOPMYIIUPOBATH CYXACHHSI B COOTBETCTBHH C YCJIOBUSMHU U LEISIMU OOIICHUS,
SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 XO/1y PElIeHHUs 3a/1a4l, KOMMEHTHUPOBAThH MOJyUYEHHBINH pe3yabTaT;

B X0j/ie¢ 00CYX/IeHHUs 33/1aBaTh BOIIPOCHI MO CYHIECTBY OOCYXJAaeMOM TeMbl, MPoOIeMbl, pelae-
MO 3a/1auy, BBICKA3bIBATh UJIEU, HALIEJICHHBIC HA TIOUCK PELIEHMUS], COIIOCTABIISATh CBOU CYKICHUS
C CYXXJICHUSIMHU JPYTMX YYaCTHUKOB JIHAJIOra, OOHApYKMUBATh pa3lIMyue U CXOJICTBO IMO3UIIHH, B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHUS,

IPEJICTaBIISITh PE3YJIbTaThl PEIICHUS 3a7auH, SKCIIEPUMEHTA, UCCIIEI0BAaHUs, IPOEKTA, CAMOCTOSI-
TEJIbHO BBIOMPATh (OpMAT BBICTYIUICHUS ¢ YUETOM 3a/1a4 IMIPE3EHTAlMU U OCOOCHHOCTEH ayauTo-
puu;

MOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON U WHIMBUAYAIBHON pabOTHI MpH perie-
HUU y4eOHBbIX MAaTEMAaTUUECKUX 3a7ay;

MPUHUMATH 11€7Tb COBMECTHOM JESTENbHOCTH, INIAHUPOBATh OPraHU3aIUI0 COBMECTHOU PaboThI,
pacrpenensiTs BUAbl padoT, T0TOBapUBaThCs, 00CYXIaTh MpOIecC U pe3ylbTar padoThl, 0000-
11aTh MHEHUS HECKOJBKHX JIIOJICH;

y4acTBOBATh B IPYMIOBLIX (hopmax paboThl (00CykaeHus, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMbI
U JPYTHE), BBHITIOJHATH CBOIO YacTh paOOThl U KOOPAMHUPOBATH CBOU JEHUCTBUSA C JPYTUMU Uiie-
HaMHU KOMaH/bl, OLICHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIUN MPOIYKT MO KPUTEPUsIM, cHopMy-
JUPOBAHHBIM YUYACTHUKAMHU B3aUMOJCHCTBHUS.

PeryasiTuBHBbIE YHUBepPCAJIbHbIE y4eOHbIEe TeiiCTBHS
Camoopranu3anus:

CaMOCTOSITENIbHO COCTABJIATH IUIAH, AJIFOPUTM PEIIEeHUs 3a7aun (UM €ro 4acTb), BHIOMpATh CIIO-
co0 perieHHs ¢ Y4€TOM HMMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHUPO-
BaTh U KOPPEKTUPOBATH BApUAHTHI pEIICHHUH ¢ y4ETOM HOBOM MH(OPMAIUH.

CﬂMOKOHTpOJ’IL, SMOIMOHANbHBINA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIecca U pe3yabTaTa peleHus MaTeMaTH-
YeCKOM 3a7a4H;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOI'YT BOZHUKHYThH IIPU PELICHUH 33/1a4d, BHOCUTh KOPPEKTH-
BbI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, HAlJICHHBIX OMIMOOK, BBISIBICHHBIX TPYA-
HOCTCH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa AESITEIbHOCTH MOCTABIEHHON LENU U YCIOBUSIM, OOBSICHATh
INPUYMHBI TOCTH)KEHUS WM HEIOCTH)KEHUS LI€JH, HaXOJIUTh OIINOKY, 1aBaTh OLEHKY Mpuodpe-
TEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy o0y4ueHus B 7 kijacce oOyJaronuiics MOTyIUT CICIYIONTUE TPEIMETHBIE PE3yIbTATHI:

Yucsa v BbIYUCICHUSA

BrimonHsATh, coderasi yCTHbIC U MUCHbMEHHBIE TPUEMBI, apuMeTUIecKre TEHCTBUS ¢ pallMOHATBHbI-
MU YUCJIaMH.

Haxonuth 3Ha4Ye€HMsI YUCIIOBBIX BBIPAKEHUH, MPUMEHATHh PAa3HOOOpA3HBbIE CIIOCOOBI U MPUEMBI BbBI-
YHCIIEHUS] 3HAYCHH IPOOHBIX BBIPAKEHUH, COAepKAIIUX OOBIKHOBEHHBIE U ACCATUYHBIC APOOH.

[TepexonuTh OT onHOW (hOpPMBI 3amUCH YUCEN K Apyroi (mpeoOpa3oBBIBATH ACCITHUUHYIO TPOObL B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B O€CKOHEUHYIO JECATUIHYIO IPOOB).



CpaBHUBATh U YIOPAIOUYNBATH PALIMOHAIBHBIE YNCIIA.

OKpyrasTh 4ncCia.

BBINOMHATE NPUKHUIKY U OLEHKY PE3yJIbTaTa BBIYMCICHUH, OLICHKY 3HAYCHHMM YHMCIOBBIX BBIPAXKE-
HUU. BBITTOJIHATB NEUCTBUS CO CTENEHAMU C HATYPAJIbHBIMU ITI0KA3aTEIISIMU.

IIpuMeHATh IpU3HAKU JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATypalIbHbIX YUCEIL.

Pemare npakTUKO-OPUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIC C OTHOIICHHUEM BEIMYUH, MPOIOPLHO-
HaJIbHOCTBIO BEJINYUH, IPOLEHTAMH, MHTEPIIPETUPOBATH PE3YJIbTAaThl PEIICHU 3aa4 C y4ETOM OrpaHHuye-
HUH, CBA3aHHBIX CO CBOMCTBAMHU PAaCCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpasKeHHUs

Hcnonb3oBath areOpanyeckyro TEPMUHOJIOTHIO M CUMBOJIMKY, IIPUMEHSTh €€ B IIPOLIECCE OCBOCHMS
y4eOHOro MaTepuaia.

Haxoaute 3HaueHus1 OyKBEHHBIX BBIPKEHUH MTPH 33JaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

Boimonsate npeoOpa3oBaHus 1EJIO0r0 BBIPAKEHHUS B MHOTOWIEH IPUBEACHHEM MOJOOHBIX ciarae-
MBIX, PACKPBITHEM CKOOOK.

BbINonHATE YMHOKEHHE OJHOYJIEHAa HA MHOT'OWICH U MHOTOYIEHA Ha MHOTOUWIEH, IPUMEHATh (op-
MYyJIbI KBaJIpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCymiecTBIATh Pa3ioKeHNe MHOTOYJICHOB HA MHOYKUTENH C TIOMOIIBIO BEIHECEHHSI 32 CKOOKHM 001I1e-
I'0 MHOXHTEJSI, PYIITUPOBKHU CJIaraeMbIX, IPpUMEHEHHs (HOpMYIT COKPALIEHHOTO YMHOXKEHHUS.

[TpumensTh peoOpa30BaHUsI MHOTOWIECHOB JJISl PELLICHHsI PAa3IMYHBIX 3aa4 U3 MaTeMaTHUKH, CMEX-
HBIX [IPEAMETOB, U3 PEAIBHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN C HATypalbHBIMU ITOKA3aTEISIMH AJIsl IpeoOpa3oBaHMs BbIpaxe-
HUH.

YpaBHeHUs] M HEPABEHCTBA

Pewats yiMHENHBIE YpaBHEHUs C OJHOM IEPEMEHHOM, IIPUMEHSS MPABWIA MEPEX0AAa OT UCXOIHOTO
YpaBHEHUS K paBHOCHIIBHOMY eMy. [IpoBepsTS, SIBISETCS 1M YACII0 KOPHEM YPaBHEHUS.

[TpumeHsTH rpaduyeckre METO/Ibl IPU PELICHUN JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGuparh npuMepsl map yucell, SBISIOLIMXCS PEIICHUEM JIMHEHHOro ypaBHEHHs C JByMs Iepe-
MEHHBIMHU.

Ctpouth B KOOPAMHATHON IJIOCKOCTHU IpaUK JIMHEHHOTO ypaBHEHUS C ABYMs IEPEMEHHBIMU, MOJIb-
3ysCh rpa)uKOM, IPUBOAUTH IPUMEPHI PELLICHUS YPAaBHEHMUSL.

Pemate cuctembl IByX JIMHEHHBIX YpPaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHCIIE TpapHUecKu.

CocTaBnsTh M pelaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH 110 YCIOBHIO 3aj1a-
Yy, UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M IOJy4YEHHBIN pPe3yJIbTar.

DOyHKIUH

N300pakaTh Ha KOOPAMHATHOHN NMPSIMON TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM KOOpJAWHATAM, JIy4H,
OTPE3KH, NHTEPBAJIbl, 3AIIUCHIBATh YHNCIOBBIE MPOMEKYTKHU Ha aIreOpanyeckoM si3bIKe.

OtmeuaTh B KOOPJIAMHATHOW IJIOCKOCTH TOYKH IO 3a/laHHBIM KOOpJMHAaTaM, CTPOUTH TpapuKu JIH-
HelHbIX QyHKuui. CTpouTs rpaduk GyHKIMH Y = [X|.

OnwuceIBaTh C MOMOIIBIO (QYHKIUH W3BECTHBIEC 3aBUCHMOCTH MEXKJy BEIMYMHAMU: CKOPOCTh, BpeMH,
paccTosiHue, 11eHa, KOJIMYEeCTBO, CTOUMOCTh, IPOU3BOAUTENBHOCTD, BpeMs, 00bEM paboThI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuil crnocod MpeCTaBlIeHUs U aHaIM3a MHPOpPMAIUK, U3BJIEKaTh U UHTEpIpe-
TUPOBaTh HH(POPMAIIHIO U3 TPAPHUKOB PEATLHBIX MTPOIIECCOB U 3aBUCUMOCTEH.

K koHiy o6ydenus B 8 kiaacce 00yJaromuiics MoIyqyuT CiIeyIoNue MpeIMETHbIe Pe3yIbTaThl:

Yucsa v BbIYUCICHUSA

Hcrnonbs30BaTh HadaiabHbIE NMPEJCTABICHUS O MHOYKECTBE JIEHCTBUTENIBHBIX YHCEN JJII CPAaBHEHMS,
OKPYIJIEHUS M BBIYMCIICHUH, N300pakaTh IeHCTBUTENBbHBIE YHCIa TOUKAMHU Ha KOOPIMHATHOM MPSIMOIA.

[TpuMeHATH MOHATHE apU(YMETHUECKOTo KBAJPAaTHOTO KOPHs, HAXOIUTh KBaJpaTHbIE KOPHH, HC-
MOJIb3Ysl IPU HEOOXOIMMOCTH KalIbKYJISITOP, BBIMOJHATH MPEoOpa3OBaHUs BBIPAKEHUH, COAepKallux
KBaJpaTHbIE KOPHH, HCIIOJIb3Ysl CBOMCTBA KOPHEH.



Hcnonp30BaTh 3amucu OONBIINX U MAJIbIX YMCEIl ¢ MOMOIIBIO AECATHYHBIX ApoOei u cTerneHei yuc-
na 10.

Anredpanyeckue BbIPaKeHUs

[TprMeHSTh MOHATHE CTENCHHM C LIEIBIM IIOKa3aTeseM, BBIOIHATH IPeoOpa3oBaHus BEIPAKECHUH, CO-
JIEpIKaIINX CTETIEHHU C IIEJIbIM [10Ka3aTEIIEM.

BBINONHATE TOXKIECTBEHHbIE NTPE0OpPa30BaHUs PALMOHAIBHBIX BBIPR)KEHUII Ha OCHOBE MpaBWII ACi-
CTBHMH HaJl MHOTOWIEHAMH U aJlre0pandeckUMu APOOsIMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIH.

[TpumMeHsTh TpeoOpa30BaHMs BBIPAKECHUH IS PEUICHUs pa3IM4YHBIX 33734 U3 MAaTEeMAaTUKU, CMEX-
HBIX [IPEIMETOB, U3 peallbHON MPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemats nuHeliHBIE, KBaJipaTHbIE YPABHEHUS U PallMOHAIBbHBIE YPaBHEHMsS, CBOJSAIIMECS K HUM, CHU-
CTEMBbI IBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMU.

[TpoBOaUTH IpOCTENIINE UCCIIEOBAaHUS YPABHEHUH M CUCTEM YpaBHEHMI, B TOM 4YHUCIIE C IPUMEHE-
HUeM rpaduyeckux MpeicTaBiIeHUN (yCTaHABIUBaTh, UMEET JIM ypAaBHEHHME WMJIM CHCTEMa YpaBHEHUH pe-
[ICHUS, €CJIM UMEET, TO CKOJIBKO, U IPOYEE).

[lepexonuTh OT cilOBECHON (POPMYIMPOBKHU 3a/1a4u K €€ aaredpanyeckoil MoJenu ¢ MOMOILIBIO CO-
CTaBJICHUsI YPaBHEHUS WM CUCTEMbl ypaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aj1a-
YH [OJTyYSHHBIH pe3yibTar.

[TpyMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JIi CPAaBHEHMSI, OLICHKH, PEIlaTh JIMHEHHbIE HEPABEH-
CTBa C OJTHOW TEPEMEHHOW M UX CHCTEMBI, AaBaTh rpapuuecKyro MIUTIOCTPALNIO MHOXKECTBA PELICHUN He-
pPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUHA

[ToHnMaTh ¥ UCTIONB30BATH (PYHKIIMOHAIBHBIC TIOHSATHS U S3bIK (TEPMHUHBI, CHMBOJIMYECKHE 0003Ha-
YEHMUs), ONPEAEIATh 3HaueHHE (YHKIUU 110 3HAYEHUIO apryMEHTa, ONpeAeaTh CBOMCTBA (PYHKIUHU 1O €€
rpaduxky.

Crpouts rpauku 37eMeHTapHbIX GYHKLIUN BUA:

y=k/x,y=x% y=x",y = x|, y = VX, OIHCHIBATH CBOM CTBA YHCIOBOH (GhYHKIMH 10 e& rpaduKy.

K xoniy o0y4yeHus B 9 kiacce o0yJaronuics MoyquT CICIYIONTUE TPEIMETHBIE PE3YIbTATHI:

Yucia ¥ BbIYHMCICHHSA

CpaBHMBATh U YHOPSIOUYMBATh pallMOHAIbHbIE M HPPALIMOHAIbHBIE YHCIIA.

BeinonusaTe apudmeTnyeckre NeMcTBUSA C pallMOHATIBHBIMU YHCIIaMH, COYeTasl YCTHbIE U MUCbMEH-
HbI€ TIPUEMBI, BBITIOTHSATH BEIYUCICHHS C UPPAIMOHATILHBIMHI YUCIIAMH.

HaxonuTh 3HaueHus creneHeil ¢ LeabIMU MOKa3aTeNsIMU U KOPHEH, BHIYMCIIATH 3HAUEHUS YMCIIOBBIX
BBIPAKCHUI.

OKpyrasTh 1€HCTBUTENbHbIE YUCIIA, BHIIOIHITD MPUKHUJIKY pe3yJbTaTa BEIUMCIEHUH, OLIEHKY YHCIIO-
BBIX BBIPAKECHUM.

YpaBHeHusI U HepaBEeHCTBA

Pemate nuHeitHbIe M KBaapaTHbIE YpaBHEHUS, YPABHEHUS, CBOJAAIIMECS K HUM, MPOCTeHIe apoo-
HO-PallMOHAJbHbIE YPAaBHEHHUS.

Pemate cuctembl ABYX JIMHEHHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMU U CUCTEMBI JBYX ypaBHEHUH,
B KOTOPBIX OJTHO YpaBHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemarb TexcToBble 3a7aun aireOpanvyeckuM CIOCOOOM C MOMOIIBI0 COCTaBJICHMSI YpaBHEHUS WU
CHCTEMBI JBYX YPaBHEHHH ¢ ABYMsI I€pEeMEHHBIMHU.

[TpoBoaMTH NpOCTEMIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM YMCIIE C IIPUMEHE-
HUEeM rpaduyecKux NpeacTaBleHUN (yCcTaHAaBIMBATh, UMEET JIM YpaBHEHHE WJIM CUCTEMa YpaBHEHHI pe-
IICHUSI, €CJIM UMEET, TO CKOJIBKO, U IpoUee).

Pemate nuHeliHble HepaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh PELICHWE HEPABEHCTB Ha
YHMCIIOBOW MPSIMOM, 3alIUCBIBATH PEILIEHUE C IOMOILBIO CHMBOJIOB.



Pemate cructempl JIMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIKOYAIOIIME KBaApaTHOE HeEpa-
BEHCTBO, M300pakaTh PEIICHHE CHCTEMbl HEPABEHCTB Ha YHCJIOBOW MPSMOM, 3alMMCHIBATh PEIICHUE C T0-
MOIIEI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELIEHUH PA3JIMYHbBIX 3a/1a4.

DOyHKIUUHA

PacriosnaBate GyHKIIMM M3y4eHHBIX BUIOB. [loKa3bIBaTh CXeMATHUYECKU PACIIOIOKEHHE HA KOOPIU-

HATHOM TUIOCKOCTH TpaduKkoB QyHKIMH BUaA: y = kx,
2 .
y=kx+b y=kix y=ax’+bx+cy=x,y=1x y=|x|, B 3aBucuMocts 0T 3HauCHH K0O3DHHU-
[[UEHTOB, OMKCHIBATH CBOWCTBA ()YHKITUH.

Crpouth U n300pakaThb CXeMaTHMYECKH IpaMKU KBaJpaTUYHbIX (YHKIMI, ONUCBHIBaTh CBOMCTBA
KBaJPaTUYHBIX QYHKLUH 110 UX rpadukam.

Pacnio3naBare KBagpaTHUHYIO (YHKUIHUIO 10 (OpMylie, IPUBOAUTH IPUMEPHI KBAJAPATUYHBIX (PYHK-
U U3 peasbHOM XU3HU, (PU3UKH, TEOMETPHH.

YucioBbIe MOCIEI0BATEILHOCTH H NIPOrPeCcCUH

PacniozHaBaTh apupMeTHUYECKYIO U F€OMETPUUECKYIO IIPOTrPECCHH MTPU Pa3HbIX crIoco0ax 3aJaHus.

BEINONMHATE BBIYUCIEHHS ¢ UCTIONB30BaHUEM (DOPMYJ n-To WwieHa apu(METHUECKOW U TeoMeTpude-
CKOH ITPOTpeCCUil, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON MJIOCKOCTH.

Pemarp 3amaum, CBsi3aHHBIE C YMCIIOBBIMH I1OCJIEOBATEIBLHOCTAMHU, B TOM YHCIE 3aJa4d U3 peallb-
HOU KM3HH (C UCTIOIB30BAHUEM KAIBKYIISATOPA, U(PPOBBIX TEXHOIOTUN).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC

Ne HaumeHoBaHue pa3iesioB M TeM Komuiecrso uacos JaeKkTpoHHbIe (HU(POBHIE)
n/n  MporpaMmsl Bcero Kontp.pad Ilpakr.pad o0pa3oBaTe/ibHbIE PECYPChI
OThI OThI
1 Yucia u BeryucieHust. Panmonans- 75 ) bubmuorexa [JOK
HbIE YHCIa https://m.edsoo.ru/7f415b90
2 Anrebpandeckue BoIpaKeHUS 27 2 Eggs?/ﬁeﬁiorﬁﬁ 415590
Bbubanoreka [IOK
3 YPaBHCHMS W HEPABCHCTBA 20 1 https://m.edsi.ru/7f4l5b90
bubnuoreka IOK
4 Koopaunats! u rpapuku. OyHkuuu 24 1 https://m.e dsﬁ).ru 78415690
Bbubanoreka [IOK
> Iosropermne u 06obmerme 6 I https://m.edsi.ru/7f4l5b90
OBIIEE KOJIMYECTBO YACOB I10 102 7 0
[TPOTPAMME
8 KJIACC
KoaunuecTBO 9acoB
Ne HaumeHoBaHMe pa3aesioB U TeM IpakTuye- JyekTpoHHBIE (LU (PPOBLIE) 00-
N/ | NpPOorpaMMmbl Bcero Kon- cKue paodo- pasoBaTebHbIE pecypChbl
TPOJBbHBIC
Thbl
padoThI
| Yucina u Beiunciienus. Kpa- 15 1 bu6mmoreka [IOK
paTHbBIC KOPHU https://m.edsoo.ru/7{417af8
) Yucna u Beruucienus. CTeneHb 7 bubmuorexa [JOK
C LEJIBIM ITOKa3aTeIeM https://m.edsoo.ru/7{417af8
3 AnreOpandecKkue  BBIPKCHHUS. 5 1 bubnuoteka [JOK
KBanpaTHslil TpExuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkue BoIpaKEHUSI. 15 | bubnuoteka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 15 1 bubnnoreka [JOK
KBanpaTHbsle ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHcTBa. Cu- 13 1 bu6mmoreka [IOK
CTEMBbI YpaBHEHUU https://m.edsoo.ru/7f417af8
. VYpaBuenus u HepaBeHcTBa. He- 12 1 bubnuotexa [JOK
paBeHCTBa https://m.edsoo.ru/7f417af8
buo OK
8 Oynkuuu. OCHOBHbBIE TOHITHUS 5 hgpjsljl/(r);e;iasi 0/ 7f417afR
bu6mmorexa [IOK
9 Oynkiuu. YnucnoBsie PyHKITUN 9 1 hitps-//m.edsoo.ru/7f417af8
buo OK
10 [ToBTOpenue n 0600IIEeHNEe 6 1 h2p£7/(£e;2i 0/ 7641 7af8
OBIIEE KOJIMYECTBO HACOB g 0
10 [TIPOTPAMME 102
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9 KUIACC

KoaunuyecTBO 4acoB

Ne HaunmeHoBaHMe pa3ieiioB U Kon- DJIeKTpOHHbIe (LM (pPpOBbIE) 00-
n/n TeM MPOrpaMmbIl Bcero  TpoJib- Hpaxru- pa3oBaTejibHbIE PpecypChl
yeckue
g(l;;eblpa- padoThI
1 [ToBTOpEHNE OCHOBHBIX MOHATUI 9 1 Bu6muoteka [JOK
1 METOJIOB KypcOB 7 U 8 KJIacCOB https://m.edsoo.ru/7f43736¢
) Yucna u Beruucienus. Jei- 9 1 bubnmoreka [JOK
CTBUTEIJIbHBIE YHCIIa https://m.edsoo.ru/7f419d08
s | Voo omonnepmen | 14| 1 bimorera LIOK
N https://m.edsoo.ru/7f419d08
1500)71
4 VYpaBHeHUs 1 HEPABEHCTBA. 14 | bubnuorexa [IOK
Cucremsl ypaBHeHU https://m.edsoo.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. 16 | bubmmoreka [JOK
HepaBenctBa https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
6 Dy 16 1 https://m.edsi.m/7f419d08
7 YuciioBbIe OCIIENOBATEILHO- 15 1 bu6nmorexa LIOK
CTH https://m.edsoo.ru/7f419d08
g [ToBTOpeHue, 0600MICHNE, CH- 18 | bubnunoreka LIOK
cTeMaTH3aIus 3HaHUuI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 g 0

[MTPOI'PAMME
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ITOYPOYHOE IIVIAHUPOBAHUE 7 KJIACC

KoanuectBo yacos Hara
Ne usyue
Tema ypoka DJIeKTpOHHbIe U (POBBIE
n/m Bcero K.pa6. IIp.pa6. ue-
- o0pa3oBaTe/bHbIe pecypchl
1 [TonsaTue panmoHaIbHOTO YKCIa 1
) Apudmerndeckue ASHUCTBUSA C paruo- |
HAJIbHBIMU YHCIAMH
3 Apudmerndeckue ASHUCTBUSA C paryo- 1
HATBHBIMU YHCIAMH
4 Apudmernueckue IEHCTBHS C palluo- 1
HaJIbHBIMU YHCIAMH
5 Apudmerndeckue ASHUCTBUSA C paruo- 1
HATBHBIMU YHCIAMH
6 Apudmerndeckue IEHCTBHS C palluo- 1
HAJIBHBIMU YHCIAMH
7 CpaBHeHue, ynopsA04MBaHUE PalUo- 1
HATBHBIX YUCEIT
] CpaBHeHue, ynopsiA0uMBaHUE paluo- 1
HATBHBIX YUCEIT
9 KontponsHast pabora Nel 1 1
BxoaHoit koHTpOIb
10 CTeneHb ¢ HATYpPaIbHBIM [OKA3aTeNIeM 1 https://m.edsoo.ru/7f4211de
11 CreneHsb ¢ HaTypajabHBIM [TOKA3aTeIEM 1 https://m.edsoo.ru/7f421382
12 CrerneHb ¢ HATYPAITBHBIM TIOKa3aTelIeM 1 https://m.edsoo.ru/7f42154¢
13 Crenens ¢ HaTypaJIbHBIM ITOKa3aTEIEM 1 https://m.edsoo.ru/7f4218be
14 CrereHb ¢ HATYPATBHBIM TIOKA3aTelIeM 1
15 Pemenne oCHOBHBIX 3aa4 Ha npobu, 1
MIPOIIEHTHI U3 PEATHHOU MPAKTUKH
16 Pemenne oCHOBHBIX 3aa4 Ha npobu, 1
MIPOIIEHTHI U3 PEATHHOU MPAKTUKH
17 Pemenne ocHOBHBIX 3avnaq Ha Jpoou, 1
MIPOLIEHTHI U3 PEAbHOM MPaKTUKU
18 Pemenne oCHOBHBIX 3a1a1 Ha npobu, 1
MIPOIIEHTHI U3 PEATHHOU MPAKTUKH
19 [Ipu3HaKK EMMMOCTH, Pa3JIOKEHUS Ha 1
MHO>KUTEIH HATypaJIbHBIX YUCEll
20 [Ipu3Haku eNUMOCTH, Pa3IOKEeHHS HA 1
MHO>KHTETH HATypPaITbHBIX YUCEIT
21 Peanpuble 3aBucuMocT. [Ipsmas u 1
oOpaTHasi MPOMOPIHOHATBHOCTH
2 Peanpuble 3aBucuMocT. [Ipsmas u |
oOpaTHasi MPOMOPIHOHATBHOCTH
” Peanpubie 3aBucumocT. [Ipsmas u i
oOpaTHas MPOMOPIIMOHATHPHOCTH
24 Peanpubie 3aBucumocT. [Ipsmas u 1
oOpaTHasi MPOTMOPIHOHATBHOCTH



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

KonTtponpHas pabdora 2 o teme "Pa-

25 " 1
IIUOHABHBIC YHCIIa

26 BykBeHHBIE BBIPaXKEHUS 1 https://m.edsoo.ru/7f41feec
27 DopMmyIbI 1
28 Dopmyiibl 1
29 [Tepemennsie. JlomycTrmble 3HaYCHUS 1

MEPEMEHHBIX
%0 pr:OGpa30BaHHe 6y1éBeHHBIX BBIpaXke- | Bu6uorexa LIOK

HUH, paCKpBITHE CKOOOK U MPUBEICHHE hitps-//m.edsoo.ru/7f41 fafa

MOTOOHBIX CIIaraeMbIX
N pr06paBOBaHI/IC 6YIéBeHHBIX BBIpaXKe- | Bu6muorexa LIOK

HUH, paCKpbITHE CKOOOK U MPUBEICHHUE hitps-//m.edsoo.ru/7f41£d70

MOJTOOHBIX ClIaraeMbIX

[IpeoOpaszoBanre OyKBEHHBIX BBIpaKe-
32 HuH, pacKpbITHE CKOOOK M MPUBEICHUEC 1

MOJIOOHBIX ClIaraeMbIX

[TpeoOpa3oBaHne OyKBEHHBIX BBIpaXKe-
33 Hwmid, pacKpbITHE CKOOOK W MPUBEIECHHE 1

MOJIOOHBIX ClIaraeMbIX
34  CBOICTBA CTENCHU C HATYPAILHBIM II0Ka- 1 bubanorexa [IOK

3aresem https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHH C HATYPalIbHBIM 1 bu6moreka LIOK

[O0Ka3areieM https://m.edsoo.ru/7f42154e

36 KontponbHas pabora 3 1 https://m.edsoo.ru/7f4218be
37 MHoro4ieHb! 1 https://m.edsoo.ru/7f42276¢
38 MHoOro4eHb! 1 https://m.edsoo.ru/7f422930
39 CroxeHue, BHIYUTAHUE, YMHOKEHHE 1 bubmmoreka [IOK

MHOT'OUYJIEHOB https://m.edsoo.ru/7f422af2
40 CioxeHne, BBIYATAaHHE, YMHOKCHHE 1 bubnuoreka [IOK

MHOT'OUYJIEHOB https://m.edsoo.ru/7f422cc8
41 CroxeHue, BBIYUTaHUE, YMHOKCHHE 1 bubmorexa LIOK

MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CroxeHue, BHIYUTAHUE, YMHOKEHHE 1 bubmmoreka [IOK

MHOT'OUYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO YMHOKEHUS 1 https://m.edsoo.ru/7f42432a
44 DopMyITBI COKPAIEHHOTO YMHOKEHHS 1 https://m.edsoo.ru/7f42464a
45 DopMyIBl COKPAIEHHOTO YMHOKEHUS 1 https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKPAIEHHOTO YMHOKCHUS 1 https://m.edsoo.ru/7{4241d2
47 DopMyIIBl COKPAEHHOTO YMHOKEHHS 1 https://m.edsoo.ru/7f4251d0
48 Pa3noskeHre MHOTOYJICHOB Ha MHOKHUTE- 1 bubmmnorexa LIOK

m https://m.edsoo.ru/7f423312
49 PasnoxeHre MHOTOWICHOB HAa MHOXKHUTE- 1 bu6moreka LIOK

hivzt https://m.edsoo.ru/7f4237fe
50 PasnoxeHre MHOIOYIEHOB Ha MHOKHUTE- 1 bubnuoreka [IOK

m https://m.edsoo.ru/7f4239de
51  PasnokeHre MHOTOYIEHOB HA MHOKHUTE- 1
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JIN

KonTponsHas padora 4 o teme "An-

52 " 1
reOpanyecKue BhIPaKEHUS
53 VYpaBHeHue, npaBuiia mpeoOpa3oBaHus |
ypaBHEHUsI, PABHOCWIILHOCTh YPaBHEHHIA
54 JInHeitHOEe ypaBHEHUE C OJHOM NIEPEMEH- 1
HOM, pEIICHUE JTUHEUHBIX YPaBHEHUH
JluHeiiHOe ypaBHEHUE C OHOM ITepeMeH- bubnuorexa [IOK
55 . ” N 1
HOM, pellieHue JINHEHHBIX YpaBHEHHI https://m.edsoo.ru/7f420482
56 JInHeliHOe ypaBHEHHE ¢ OAHOU IIEpEMEH- 1
HOU, pelIeHUE JIMHEHHBIX YpaBHECHUN
57 Pemenue 3a1a4u ¢ mOMOIIBIO YpaBHEHHM 1 https://m.edsoo.ru/7f42064e
58  Peurenwue 3a/1a4 ¢ IOMOILBIO YPaBHEHUI 1 https://m.edsoo.ru/7f420806
59  Peurenue 3a1a4 ¢ MOMOLIBIO yPaBHEHHIA 1 https://m.edsoo.ru/7f4209a0
60  Pemrenwue 3a1a4 ¢ MOMOIIBIO yPaBHEHHIA 1 https://m.edsoo.ru/7f420e6e
6] JluHeiiHOe ypaBHEHHE C ABYMs NEPEMCH- 1 bubnmorexa [IOK
HBIMH H €T0 TpauK https://m.edsoo.ru/7f427¢32
JIuneiiHOe ypaBHEHHUE C ABYMsI ICPEMEH- bubanorexa [IOK
62 1
HBIMH U ero rpaduk https://m.edsoo.ru/7f427¢8a
Cucrema JByX JHHEWHBIX YPABHEHUH C bub6nmnorexa IIOK
63 1
JBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢ |
ABYMsI IEpEMEHHBIMH
65 Cucrema 1ByX JJUHEHHBIX YpaBHEHHI ¢ 1
ABYMsI IEpEMEHHBIMH
66 Cucrema 1ByX JTUHEHHBIX YPABHEHUH € |
JIBYMsI TTEPEMEHHBIMU
67 Pemenne cucrem ypaBHeHHI 1 https://m.edsoo.ru/7f4284de
68 Perienue cucreM ypaBHEHHI 1 https://m.edsoo.ru/7f42865a
69 Pemienue cucrem ypaBHEHHIA 1 https://m.edsoo.ru/7f4287d6
70 Permienune cucteM ypaBHEHHIA 1
71 Permenune cucteM ypaBHEHHIA 1
7 KontponsHas padota 5 o reme "JIu- 1 bubmorexa LIOK
HeWHbIE ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMmoit 1 https://m.edsoo.ru/7f41de76
74 YHUCIOBBIC TPOMEIKYTKH 1 https://m.edsoo.ru/7f41dff2
75 YucnoBble NPOMEXKYTKH 1
76 PaccrosiHue MexIy NByMs TOUKaMHU 1
KOOPJIMHATHOU IIPSMOM
77 PaccrosiHue MexIy NByMs TOYKaMHU |
KOOPJAMHATHOU IIPSIMOI
78 IpamoyronbHas cucTeMa KOOpMHaT 1 https://m.edsoo.ru/7f41el6e
Ha TUIOCKOCTH
79 [IpssmoyromnbHas cucTeMa KOOpAWHAT 1 bu6moreka [IOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Mpumeps! rpadukoB, 3a1aHHBIX (OP- 1 bubmmnoreka [LIOK
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MYyJIaMH

https://m.edsoo.ru/7f41e8a8

[Tpumeps! rpadukoB, 3a1aHHBIX GHOP-

bubmuoreka [JOK

81 1
MyJlaMU https://m.edsoo.ru/7f41ed80
]2 [Tpumeps! rpadukoB, 3a1aHHBIX GHOP- 1
MyJIaMu
’3 Yrenue rpadiKOB peabHBIX 3aBHCH- 1 bubnnorexa LIOK
MOCTeH https://m.edsoo.ru/7f41ea24
’4 Yrenue rpadiKoOB peallbHbIX 3aBUCH- 1
MOCTEMN
85 IMonsTre HyHKIUH 1 https://m.edsoo.ru/7f41ef06
86 I'paduk GyHKIMH 1
87 CaoiicTBa QyHKITHIA 1 https://m.edsoo.ru/7f41f078
88 CaoiicTa QyHKIHMI 1 https://m.edsoo.ru/7f41f1fe
89 Jluneitnas GyHkIus 1 https://m.edsoo.ru/7f427282
90 Jlunetinas GpyHKIU 1 https://m.edsoo.ru/7f427412
91 Hoctpoenue rpaguka MMHEHHOR 1 https://m.edsoo.ru/7f426d1e
byHKITIN
[Toctpoenwue rpaduka IMHEHHOI
92 1
byHKIIUN
93 I'paduk QyHKIMH Y =|X| 1
94 I'paduk hyskimu y =[X| 1
o5 KonTponbhas padota 6 q;IO TeMe ""Ifo- | Bubmnorexa LOK
OPAMHATEL 1 rpaduku. Oynicin https://m.edsoo.ru/7f41f50a
Bcepoccuiickas mpoBepouHas paboTa
NroroBas KoHTposbHas pabota 7 / Bee- bubmoreka [IOK
96 . 1
poccuiickas mpoBepouHas pabota https://m.edsoo.ru/7f429c6¢
97 [ToBTOpEHNE OCHOBHBIX MOHATHUIA U METO- 1
JI0B Kypca 7 kiacca, 000011eHue 3HaHUi
98 [ToBTOpEHUE OCHOBHBIX MOHITHN ¥ METO- 1 bubmnoreka [IOK
JI0B Kypca 7 kiacca, 000011eHre 3HaHUH https://m.edsoo.ru/7f429{32
99 [ToBTOpEHNE OCHOBHBIX MOHITHN ¥ METO- 1 bubnnorexa [IOK
JI0B Kypca 7 kiacca, 000011eHre 3HaHUH https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHATHUIA U METO- |
JI0B Kypca 7 kiacca, 000011eHue 3HaHui
101 [ToBTOpEHNE OCHOBHBIX MOHITHN ¥ METO- 1 bubnunorexa [IOK
JI0B Kypca 7 kiacca, 000011eH1e 3HaHUi https://m.edsoo.ru/7f42a27a
10p 1IOBTOPEHNE OCHOBHBIX MOHSATHIA M METO- 1 bu6moreka LIOK
TIOB Kypca 7 Kimacca, 00001eHre 3HaHHH https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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8 KVIACC

KoanuecTBo 4a-

Ne COB JJIeKTPOHHBbIE HU(PPOBHIE
n/m | Tema ypoka Beero K. TIp. (c)zlpa:;OBaTeanme pecyp-
pab. pao.

1 KBaaparnplii KOpeHb U3 YuCIa 1 https://m.edsoo.ru/7f42d452
2 [TonsaTue 06 pparOHAIEHOM YHCIIE 1 https://m.edsoo.ru/7f42eaaa
3 JlecsaTnaHbIC IPUOIMKEHHS UPPAITMOHATBHBIX YHCEIT 1
4 JlecsiTuuHbIe TPUOIKEHUS UPPAITUOHATBHBIX YHCE 1
5 JleiicTBUTEIbHBIC YKCTIA 1
6 CpaBHEHME NCUCTBUTEIBHBIX YHUCEII 1
7 CpaBHEHHE 1EHCTBUTEIBHBIX YUCEI 1
8 Apudmernueckuii KBaipaTHBIN KOPESHb 1
9 VYpaBHeHue Buia x> = a 1
10  CsaoiicTBa apuMETUUECKUX KBAJPATHBIX KOPHEH 1 https://m.edsoo.ru/7f42d862
11  CoiicTBa apupMeTHYECKIX KBAIPATHBIX KOPHEH 1 https://m.edsoo.ru/7f42d862
12 [Ipeobpa3oBaHre YHCTOBBIX BBIPAKEHUMN, COJIEPKa- 1 bubnunoreka [JOK

[IMX KBAIpaTHBIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBaHue YUCITOBBIX BBIPAKEHUH, COIEpIKa- 1 bubnnorexa [HOK

IIUX KBaJpaTHbIC KOPHU https://m.edsoo.ru/7{f42ded4
14 [Ipeobpa3oBaHre YHCTOBBIX BBIPAKEHUMH, COJIEPKa- 1 bubnunoreka [JOK
[IMX KBaIpaTHbIC KOPHU https://m.edsoo.ru/7f42e0be

15 KonTponbnas pabora 1 | 1 https://m.edsoo.ru/7f42¢262
16 CTeneHb ¢ eJbIM ITOKa3aTesieM 1 https://m.edsoo.ru/7f4354a4

CrannmapTHas 3anuch yucia. Pa3mepsl 00BEKTOB OKpPY-
|7 PKAioIIEro mupa (OT IeMeHTapHBIX YacTHIl J0 KOCMHU- 1 bubnnoreka [JOK

YECKUX 00BEKTOB), JUTUTEILHOCTD MTPOLIECCOB B OKPY- https://m.edsoo.ru/7f436098

KAroIIeM MUpPE
18  CaoiicTBa CTENEHU C LENBIM OKa3aTelIeM 1 https://m.edsoo.ru/7f435648
19  CpoiicTBa CTENEHHU C LIETBIM MOKa3aTeIeM 1 https://m.edsoo.ru/7f435648
20 | CaoiicTBa CTENEHU C LENbIM MOKa3aTeIeM 1 https://m.edsoo.ru/7f435648
21 | CBoiicTBa CTENEHHU C LIETIbIM MOKa3aTeIeM 1 https://m.edsoo.ru/7f43599a
22 | CaoiicTBa CTENEHU C LENbIM MOKa3aTesIeM 1 https://m.edsoo.ru/7f435ed6
23 KBagpatHslil TpEXuieH 1
24 KBanpaTHslil TpEXuiieH 1
25 | Pa3znoxenue KBaJpaTHOrO TPEXWIEHA HA MHOXKHUTEIU 1 https://m.edsoo.ru/7f42fd38
26 PaznoxxeHue KBaJpaTHOTO TPEXUWIEHA HA MHOXKUTENIN 1 https://m.edsoo.ru/7f42fd38
27 E::;g gf;;;’lé aei(t);aei"n 0 Temam " CTeneHH. 1 1 https://m.edsoo.ru/7f42ec80
28 Anrebpaunueckas 1poOb 1 https://m.edsoo.ru/7f430382
29 JlommycTHMBIE 3HAYCHUS TEPEMEHHBIX, BXOJISATINX B |

anreObpanvecKue BeIPaKEHUs
30 JlomycTuMble 3HAYEHUS TTIEPEMEHHBIX, BXOISIINX B 1

anreOpanvecKue BbIPaKEeHUs
31 OcHOBHOE CBOWMCTBO anredpanyeckoit Jpodu 1 https://m.edsoo.ru/7f4308e6
32 Coxparenue apobeit 1 https://m.edsoo.ru/7f430a8a
33 Coxkparmienue apobeit 1 https://m.edsoo.ru/7f430f44
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34 Coxkpamenue apobeit 1 https://m.edsoo.ru/7f430f44
35 CrnoxeHue, BBIYUTaHNUE, YMHOXKEHUE U JICJICHHE alre0- 1 bu6mmoreka [IOK
anyecKux apooeit https://m.edsoo.ru/7f43128¢
36 CrnosxeHue, BBIYUTaHUE, YMHOKEHHUE U JICJICHHE anre0- 1 bubnmoreka [JOK
pandecKux Apooeit https://m.edsoo.ru/7t4315c0
37 CioxeHue, BBIYMTaHUE, YMHOKEHUE U JICJICHUE aJl- 1 bu6mmoreka [IOK
redpanveckux pooei https://m.edsoo.ru/7f4318c2
38 CnoxxeHue, BBIYUTaHUE, YMHOXKEHUE U JCIICHUE aJI- 1 bubnmoreka [JOK
reOpanyeckux apooei https://m.edsoo.ru/7t431a20
39 [IpeoOpazoBanue BBIpaXEHUMH, COIEPKAIINX aare0- 1 bubnuorexa [JOK
pandeckue a1poou https://m.edsoo.ru/7t43259c¢
40 [IpeoOpazoBanue BBIpaXEHUMH, COIEPKAIINX aare0- 1 bubnuorexa [JOK
panueckue 1poou https://m.edsoo.ru/7f432736
41 [IpeoOpa3oBanue BEIpAXEHUN, COACPIKAIINX anTeo- 1 bubmumorexa [IOK
pandeckue a1poou https://m.edsoo.ru/7f432736
42 Kontponbnas padota 3 o reme "Anredpandeckas 1 bubmuorexa [JOK
npoob" https://m.edsoo.ru/7f431d36
43 KBanpatHoe ypaBHeHUE 1 https://m.edsoo.ru/7f42eela
44 HenonHoe kBaspaTHOE ypaBHEHHE 1 https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOE ypaBHEHUE 1 https://m.edsoo.ru/7f42eela
46 dopmyra KOpHEH KBapaTHOTO YPaBHEHHUS 1 https://m.edsoo.ru/7f42f158
47 dopmysa KOpHEH KBapaTHOTO ypaBHEHUS 1 https://m.edsoo.ru/7f42£36
48 dopmyiia KOpHEH KBaIpaTHOTO YPAaBHEHHS 1 https://m.edsoo.ru/7f42f5a4
49 Teopema Buera 1 https://m.edsoo.ru/7f42fef0
50 Teopema Buera 1 https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUM, CBOAAIIUXCS K KBAaPaTHBIM 1 https://m.edsoo.ru/7{43c542
52 Pemrenue ypaBHeHUH, CBOASIIUXCS K KBaIpaTHBIM 1 https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue qpoOdHO-pallOHaIbHBIE YpaBHEHUS 1 https://m.edsoo.ru/7f4328c6
54 [Tpocreiiume 1poOHO-palMOHATbHbBIE YPaBHEHUS 1 https://m.edsoo.ru/7f432bbe
55 Pemenrie TEeKCTOBBIX 337124 C TIOMOIIIBIO KBAJPAaTHBIX 1 bubnnorexa [JOK
YpaBHEHU https://m.edsoo.ru/7f42f75¢c
56 Pemenrie TeKCTOBBIX 337124 C TTOMOIIIBIO KBAJPaTHBIX 1 bubnnorexa [JOK
YpaBHEHUM https://m.edsoo.ru/7f42{816
57 KonTponbnas padbota 4 no teme "KBaapaTHbie 1 bubnnoreka [JOK
ypaBHeHUs" https://m.edsoo.ru/7f430112
JluneitHOe ypaBHEHHUE C IBYMsI IEPEMEHHBIMU, €T0
58 Trpaduk, mpuMepsl peleHnus ypaBHEHUHN B LIEIBIX YHC- 1
max
JluneitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU, €TO
59 rpaduk, npuMepsl peleHnus YpaBHEHUHN B 1IEITBIX YHC- 1
max
JluneitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU, €TO
60 rpaduk, mpuUMepHI pelIeHNUs YpaBHEHUHN B LIEIBIX YHC- 1
max
61 Pemrenne cucreM AByX JIMHEWHBIX YPAaBHEHUH C JBYyMS 1
MePEeMEHHBIMU
62 Pemrenne cucreM AByX JIMHEWHBIX YPAaBHEHUN C JBYyMS 1
MIePEeMEHHBIMU
63 Pemenne cucreM NByX TMHEWHBIX YPaBHEHUN C JBYMS 1

MNEPpCMCHHBIMU
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IIpuMepsl perieHus: CUCTEM HEITMHENHBIX YPaBHEHUN

64 1
C IByMsl IE€PEMEHHBIMU
65 [Tpumepsl penieHnst CUCTEM HEJIMHEHHBIX YPaBHEHUM 1
C IByMs IIEpEMEHHBIMHU
6 pevemnn n ncren s spasmenmt oy 1 BuGmiorexa LIOK
HepEMEHHbIMIH https://m.edsoo.ru/7f43d6d6
57 poenmn n ncren s spasmenmt ¢ o1 BuGmiorexa LIOK
HepEMEHHbIMIH https://m.edsoo.ru/7f43d6d6
68 Pemeime TEKCTOBBIX 33/]1a4 C IIOMOIIIbIO CUCTEM ypaB- 1
HEHUH
69 Pemeime TEKCTOBBIX 33/]1a4 C IIOMOIIIbIO CUCTEM ypaB- 1
HEHUH
70  KontpoabHas pabora 5 1
71 | YuncnoBble HEPAaBEHCTBA U X CBOICTBA 1
72 | YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
73 | HepaBeHCTBO ¢ OJJHOM ITEpEMEHHOM 1
74 JIunelinble HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX 1 bubnunoreka [JOK
perieHne https://m.edsoo.ru/7f42¢c692
75 JInHeHbIE HEPAaBEHCTBA C OJHOM ITEPEMEHHOMN U UX 1 bubnuorexa [JOK
penieHue https://m.edsoo.ru/7t42c¢840
76 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN U UX 1
peleHue
77 Cucrembl TMHEHHBIX HEPABEHCTB C OJIHOW IIEPEMEHHON 1 bubnnoreka [JOK
Y UX pelIeHue https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOU IMEPEMEHHON 1 bubnuorexa [JOK
U UX pellIeHue https://m.edsoo.ru/7f42cd2¢
79 CucreMbl TMHENHBIX HEPABEHCTB C OJHON IIEPEMEHHOU 1
Y UX pelIeHne
20 N300paxeHnue perieHrs JMHEHHOro HEPaBeHCTBA U UX 1 bubnnoreka [JOK
CHCTEM Ha YHMCIOBOW IMPSIMOU https://m.edsoo.ru/7f42c9e4
]1 N300pakeHue pereHns JTMHEHHOT0 HEpaBEHCTBA U MX 1 bubnuoreka [IOK
CHCTEM Ha YHMCIIOBOU MpsIMO https://m.edsoo.ru/7f42c9¢e4
32 KoHnTponbHas pa6v0Ta 6 o remaMm "Hepasenctsa. Cu- 1
CTEMbI ypaBHEHUI"
83 [Tonstue pyHkuun 1 https://m.edsoo.ru/7f433c12
34 OO6nacth ornpeeneHus] 1 MHOYKECTBO 3HaUEHHI 1 bubnuoreka [IOK
GbyHKIIUU https://m.edsoo.ru/7f433d84
85 CriocoOb1 3a1anust pyHKIHIA 1
86 I'paduk pynkumn 1
87 CpoiicTBa pyHKIINHU, UX OTOOpakeHHe Ha rpaduke 1
88 UreHue u noctpoeHue rpapukoB GyHKIUI 1
89 [Ipumeps! rpadukoB QyHKIMIA, OTpaKAIOIIUX pe- 1
QJIBHBIE MPOLIECCHI
90 OyHKIMH, OMHMCHIBAIOLINE NPSMYIO U 00paTHYIO 1 bubnnorexka [JOK
PONOPIHMOHATIbHBIE 3aBUCUMOCTH, UX Ipaduku https://m.edsoo.ru/7f434bbc
91 l'unep6ona 1
92 l'unep6ona 1 https://m.edsoo.ru/7f4343e2
93 I'paduk Qynkuuu y = x? 1 https://m.edsoo.ru/7f434572
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94 DymKuun y =, y =X, I VX, y =[x rpa(pnqg- 1 https://m.edsoo.ru/7f434d38
CKO€ pellIeHNe YpaBHEHUN U CUCTEM ypaBHEHUMN
5 1S xraceon, ovouienn swami/ Beepocentionan 1 ubmorera LIOK
’ https://m.edsoo.ru/7f4371aa
IpoBepoyHasi paboTta
96 Hrorosas koHTpoapHas paborta 7 / Becepoccuniickas 1 bubmuorexa [JOK
npoBepouHas paboTa https://m.edsoo.ru/7f434eb4
97 IToBTOpEHME OCHOBHBIX IIOHATHHA U METOAOB KypCOB 7 1
M 8 KJIacCcoB, 000011IeHNEe 3HAHUHI
08 [ToBTOpEHNE OCHOBHBIX MOHSATHUIA U METO/I0B KYpCOB 7 1 bubnuorexa [JOK
u 8 KJ1accoB, 0000IICHIE 3HAHMUI https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MOHSATHUIA U METO/I0B KYpCOB 7 1 bubnuorexa [JOK
u 8 Kj1accoB, 0000IICHIE 3HAHMUI https://m.edsoo.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B KypCOB 7 1 bubmumoreka [IOK
M 8 KJIaccoB, 000011IeHNEe 3HAHNHI https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX MOHSATHUIA U METOJIOB KYpPCOB 1 bubnuorexa [JOK
7 u 8 KaccoB, 0000IEHIE 3HAHMI https://m.edsoo.ru/7f436b8&8
102 [IoBTOpEHME OCHOBHBIX IIOHATHA U METOJOB KYpCOB 1 bubnnorexa [HOK
7 u 8 xi1accoB, 0000IIIeHNE 3HAHUI https://m.edsoo.ru/7{437858

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC

No KosinyecTBo D/IeKTPOHHbIE
11/-11 Tema ypoka JacoB Jata uudposbie
Bcero K.pa0. Ilp. oOpasoBaTe/bHbIE
pao. pecypcsol
1 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KYyp- 1
coB 7 1 8 K1accoB
) [ToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB KYp- 1 bubnuorexa [JOK
COB 7 U 8 KI1accoB https://m.edsoo.ru/7f43736¢
3 [IoBTOpEHNE OCHOBHBIX MOHATHI U METOOB KYyp- 1 bubmumoreka [IOK
coB 7 1 8 KIaccoB https://m.edsoo.ru/7f437510
4 [ToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB KYp- 1 bubnuorexa [JOK
COB 7 U 8 KJ1acCoB https://m.edsoo.ru/7f4376b4
5 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 bubmumoreka [IOK
KypcoB 7 U 8 KJIaccoB https://m.edsoo.ru/7f436b88
6 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJI0B 1 bubnunoreka [JOK
KypcoB 7 H 8 KJIacCOB https://m.edsoo.ru/7f437858
7 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJI0B 1
KypcoB 7 U 8 KJ1accoB
3 IToBTOpEHME OCHOBHBIX NOHSATHUIN U METOI0B 1
KypcoB 7 U 8 KJ1accoB
9 KontponbHas padoTta 1 1 1
10 PanmonaneHblie yncia, uppalroHaIbHbIC YKCTA, 1
KOHEYHbIE U OECKOHEUHBIE IECATUYHBIE IPOOH
MHO03k€eCTBO IeHCTBUTENBbHBIX YHCEN; eHCTBH-
11 TenpHBIC YHCIa KAK OCCKOHEUHBIC JCCSITHIHBIC 1
npodu
B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKIY
12 MHOXECTBOM JIECTBUTEIBHBIX UHCET U MHOXKE- 1
CTBOM TOUYEK KOOPAMHATHOU MpAMON
13 CpaBHeHM? }lef/'ICTBI/ITej'II)HI)IX yuce, apupmeru- 1
YECKHE JIEUCTBHUS C IEUCTBUTEIbHBIMH YUCIAMHU
14 [MpubnuxEéHHOE 3HAUEHNE BETHYNHBI, TOUHOCTD 1
MPUOIIKEHUS
15 Oxpyriaenue uucen 1
16 Oxpyrienue yucen 1
17 Tlpukujka u OLIEHKA PE3YJIbTaTOB BHIYMCICHUN 1
18 KontponbHas pabora 2 1 1
19 JIuneitHoe ypaBHeHue. Perienue ypaBHeHH, CBO- 1 bubmuotex [JOK
TSTIAXCS K TUHEHHBIM https://m.edsoo.ru/7f43bf66
20 JIuneiinoe YPaBHCHHE. Pemenne ypaBHenui, cBo- 1
MSTIAXCS K TUHEHHBIM
1 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHeHMi, 1 bubnuoreka [IOK
CBOSIIIINXCS K KBaAPATHBIM https://m.edsoo.ru/7f43¢c542
2 KBagparnoe ypaBHeHue. Penienue ypaBHEeHHI, 1 bubnnorexa [JOK
CBOJISIIIIMXCSI K KBAJIPATHBIM https://m.edsoo.ru/7f43¢c542
23 | buxBagpaTHble ypaBHEHUS 1 https://m.edsoo.ru/7f43¢3d0
24  buxBagpaTHbIC ypaBHEHUS 1 https://m.edsoo.ru/7t43¢3d0
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IIpuMepsl perieHuss ypaBHEHUN TPETbEU U YeT-

25 BEPTOM CTENEHEN PA3JIOKEHUEM HA MHOXKUTEIN
2% H"pI/IM?pI)I peleHus ypaBHEHUH TPEThEU U YeT-
BEPTOH CTENEHEN Pa3I0KEHUEM Ha MHOKUTENN
27 Pemenue qpoOHO-palinoHaNbHBIX YPAaBHEHHI https://m.edsoo.ru/7t43c9b6
28 Pemenue npoOGHO-paIiOHATBHBIX YPaBHEHHHA https://m.edsoo.ru/7f43c9b6
29 Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKium Me-
TOJIOM
30 Pemienue TekCcTOBBIX 3a7au anredpanyeckuM me-
TOJIOM
31 Pemienue TekcTOBBIX 3aJau anredpanyeckuM me-
TOJIOM
32 KOHT?OHLHaH pa60uT"a 3 o TeMe "YpaBHEHUs C
OJIHOW IIEpEMEHHOM
33 | YpaBHEHHE C ABYMS [IEPEMEHHBIMH H €ro Tpaduk https://m.edsoo.ru/7f43d0b4
34 | VYpaBHeHHE C ABYMS [IEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f43d0b4
35 Cucrema n1Byx J'II/IH"eI‘/'IHBIX YpaBHEHUH C IBYMs
IIEPEMEHHBIMU U €€ pelIeHHe
36 Cucrema 1Byx JII/IH“eI‘/'IHbe YPaBHEHUH C IBYMs
HEPEMEHHBIMU U €€ pelIeHHe
37 Cucrema 1Byx JII/IH"eI‘/'IHbe YPaBHEHUH C IBYMs
HEPEMEHHBIMU U €€ pelIeHHe
38 Cucrema n1Byx J'II/IH"eI‘/'IHBIX YpaBHEHUH C IBYMs
IIEPEMEHHBIMU U €€ pelIeHHe
39 Pewenne cucreM IByX ypaBHEHHM, OAHO U3 KO- bubnnorexa [JOK
TOPBIX JUHEWHOE, a APYroe — BTOPOU CTEHCHH https://m.edsoo.ru/7f43d23a
40 Pewienne cucreM AByX ypaBHEHHM, OAHO U3 KO- bubnuoreka [IOK
TOPBIX JIUHEWHOE, a APYroe — BTOPOU CTEHEHU https://m.edsoo.ru/7f43d55a
41 Pemenne CHCTEM JIBYX YpaBHEHUH, OJIHO M3 KO-
TOPBIX JIMHEWHOE, a APYTrO€ — BTOPOH CTENEHU
40 Pemenne CHCTEM JIBYX YpaBHEHUH, OJIHO M3 KO-
TOPBIX JIMHEWHOE, a APYTrO€ — BTOPOH CTENEHU
13 r p%(l)I/I‘IeCKaSI MHTEPIIPETALNS CUCTEMBI ypaBHE-
HUH C IByMsI IEpEMEHHBIMU
44 Pemenne TekcTOBBIX 3a/1a4 anredpanyecKkum
CIocoOoM
45 Penienune TeKCTOBBIX 3a/1au allreOpanyeckum
crocoooM
46 KOHTpOHLE?ﬂ pabota 4 no Teme "Cucremsl
YpaBHEHHUN
47  YucnoBble HEPABEHCTBA U UX CBOMCTBA
48 | YucnoBble HEPaBEHCTBA U UX CBOICTBa https://m.edsoo.ru/7f43ad5a
49 JIuHeliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHON U https://m.edso0o.ru/7f43af08
UX pelIeHne
50 JIuHeliHbIC HEPABEHCTBA C OJTHON NIEPEMEHHON U bubnuorexa [IOK
UX pelieHue https://m.edsoo.ru/7f43af08
51 JIvHeitHbIe HEpaBEHCTBA ¢ OJHON EPEMEHHOMN 1 bubnmuotexa [JOK

HX PCHICHUC

https://m.edsoo.ru/7f43af08
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CucreMbl TMHENHBIX HEPABEHCTB C OJHOM Tepe-

52 . 1
MEHHOH M UX peIICHHe
53 CI/ICTCI\\/JIBI JIMHEWHBIX HEPABEHCTB C OJITHOM Tepe- 1
MEHHOH U UX pelIeHHue
54 CI/ICTGI\ELI JIMHEHHBIX HEPAaBEHCTB C OJHOM Iepe- 1
MEHHOH M UX pElICHHE
55 KBazapaTHbIC HEPABEHCTBA U UX PELICHUE 1 bubmorexa LHOK
https://m.edsoo.ru/7f43b098
56 KBaapaTHbie HEpaBEHCTBA U UX PEIIICHUE 1 https://m.edsoo.ru/7t43b21e
57 KBanparHbie HepaBeHCTBA M UX pEIICHHUE 1 https://m.edsoo.ru/7f43b5a2
58 KBagpaTHbie HEpaBEHCTBA U UX PELLICHUE 1
59 KBagparusie HEpaBEHCTBA U UX PELLICHUE 1
60 fﬁsiiqzz‘;z’; ;‘;CTTZPZIZZT;S;"; ::f;g;‘;‘jﬁ; 1 https://m.eds00.ru/743b098
61 I'padmueckas nHTEpHIIpETALINS HEPABEHCTB U 1
CHCTEM HEpPaBEHCTB C JIByMsI IEPEMEHHBIMU
62  KontpomsHas padota 5 no teme "HepaBencrra" 1
63 | Ksanmpartuunas ¢pyHkius, e€ rpaduk u CBOHCTBA 1 https://m.edsoo.ru/7f4396¢c6
64  Ksamparuunas ¢pyHkuwms, e€ rpaduk 1 CBOCTBa 1 https://m.edsoo.ru/7f439842
65 | Ksamparuunas ¢pyHkius, e€ rpaduk 1 CBOHCTBA 1 https://m.edsoo.ru/7f4399b4
66 [Tapabouta, KOOpAMHATHI BEPUIMHBI IApa0OOJIbL, OCh 1 bubnnorexa [JOK
CUMMETPUU TapaboIIbI https://m.edsoo.ru/7f439eb4
67 [Tapabo:a, KoOpIMHATHI BEPIIMHBI TAPa00IIbI, OCh 1 bubnunoreka [JOK
CUMMETpPHHU NTapadoIIbI https://m.edsoo.ru/7f43a03a
68 [TapaOoua, koOpAMHATHI BEPLIMHBI IApa0OJIbI, 1 bubnnorexa [JOK
0Cbh CHUMMETpHH 1apaboIibl https://m.edsoo.ru/7f43alac
69 [Tapabouna, KOOpAMHATHI BEPUIMHBI TAPAOOIIBI, 1 bubnuoreka [IOK
0Cbh CHUMMETpPHH 1apaboJibl https://m.edsoo.ru/7f43a3le
70 [TapaGoua, KoOpAMHATHI BEPLUIMHBI TApa0OOJIbI, 1 bubnnoreka [JOK
0Ch CHUMMETpHH MapaboIibl https://m.edsoo.ru/7f43a526
71 [Tapaboua, KOOpAMHATHI BEPUIMHBI Tapa0OOJIbI, OCh 1
CUMMETPHUU TTapabOIIbI
7 I'paduxu pynkumit: y = kx, y =kx + b, y=k/x, 1
y=x%, y=VX, y=[X|
73 I'paduxu pynkumii: y = kx, y =kx + b, y=k/x, 1
y=X?, y=VX, y=[|
74 I'paduxu Gynkumii: y = kx, y =kx + b, y=k/x, 1
y=x>, y=VX, y=[X|
75 I'paduxu pynkumii: y = kx, y =kx + b, y=k/x, 1
y=X?, y=VX, y=|x|
76 I'paduxu pynkmmit: y = kx, y =kx + b, y=k/x, 1
y=x%, y=VX, y=[X|
77 Ip angKH ymKimit: y =kx, y =lx +b, y=k/x, 1 https://m.edsoo.ru/7f43ab84
y=x>, y=VX, y=[x|
78 KoutponwsHas pabota 6 mo teme "dyHkiun" 1
79  TloHsTHE YMCIOBOW MOCIEI0BATEILHOCTH 1 bubmorexa LOK

https://m.edsoo.ru/7f43e6¢c6
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3alaHue MOCIEI0BATEILHOCTH PEKYPPEHTHOM

bubmuoreka [JOK

80 o o
dbopmyroit u popmyIoi n-ro diaeHa https://m.edsoo.ru/7f43ebda
]1 Apudmerndeckas 1 TeOMETpHUIECKas bu6mmoreka [IOK
IPOTPECCUU https://m.edsoo.ru/7f43ed7e
22 Apudmernueckas 1 reoMeTpuIecKas bubmumoreka [IOK
MIPOTPECCUU https://m.edsoo.ru/7f43f3b4
dopmynsl n-ro wieHa apudMeTHISCKOMN U Teo-
83 MenP H}‘,ICCKOﬁ por eccﬁﬁq}c MBI TIEPBBIX N bubamorexa [IOK
P porp » CYM P https://m.edsoo.ru/7f43f58a
YJIEHOB
34 DopMyIbl N-ro YieHa apuhMETUIECKON U TEOMET- bu6mmoreka [IOK
PUYECKOM IPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB https://m.edsoo.ru/7f43ef2¢c
85 DopMyIbl N-ro YieHa apuhMEeTUIECKON U TEOMET- bubmuorexa [JOK
PUUYECKON MPOTPECCUii, CyMMBI NIEPBBIX N YWICHOB https://m.edsoo.ru/7f43f0c6
36 @DopMyIbI N-TO YWICHA apUPMETHIECKON 1 TeOMeT- bubmuoreka [JOK
PUYECKOM IPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB https://m.edsoo.ru/71f43172¢
DopMmyabl n-ro 4jaeHa apuPMeTHIECKONH U TEOMET-
87 PMY N N pu¢ https://m.edsoo.ru/7{43£8a0
PUYECKON IPOTPECCHil, CYMMBI TIEPBBIX N WICHOB
N300pakeHue 4iICHOB apu(PpMETHICSCKON U reo-
88 MeTpuuecKoi Mporpeccuii ToukaMu Ha KOOpau-
HATHOM INIOCKOCTH
N300pakeHue 4iICHOB apuPpMETHICSCKON U reo-
89 MeTpuuecKkoi mporpeccuii ToukamMu Ha KOOpau-
HATHOM INIOCKOCTH
90 JIuHEeHHBIN U SKCIOHEHIIUAJIBHBIN pOCT
91 CnoxHbIe IPOLIEHTHI https://m.edsoo.ru/7f43fe0e
92  CnoxHbl€ MPOLICHTHI https://m.edsoo.ru/7f4401a6
93 KonTponsHas pabora 7 o reme "Uucnossie bubnnorexka [JOK
MOCJIeI0BaTeNLHOCTH " https://m.edsoo.ru/7f440418
[ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3alus 3Ha-
94  nui. 3anuch, CpaBHEHHE, NEHCTBUS C IEHCTBU-
TeTbHBIMU YHCIIAMH, YUCIIOBAs TIPsIMast
95 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3alus 3Ha-
Hui. [IponeHTHsl, OTHOLIEHUS, TPOITOPLIMHU
96 [ToBTOpEeHue, 0600611IeHNE U cUcTeMaTH3alus 3Ha-
Huil. OkpyriaeHue, NpuoIuKeHHe, OlIeHKa
[ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3aITUs 3HA-
97 HUH PEHJGHI/IG TeKcHTIOBHX 3a71a4 a H(bMeiIqu— bubmaorexa [JOK
' p https://m.edsoo.ru/7f443b12
CKHM CcIIOCOOOM
[ToBTOpeHue, 0600IIIeHNE U CUCTEMAaTH3aITUs 3HA-
98 | Huit PEIJ_IGHI/IC TeKéITIOBLIX 3a1ad4 aj I/I(l)MC;lI/I‘-Ie bubmmorexa LIOK
' p https://m.edsoo.ru/7f443cd4
CKHM cII0cOOOM
IToBTOpeHune, 0000IIEHHE U CUCTEMATU3 AL
99 3HaHI/II71p Perienne TI:KCTOBLIX 3a1a4 a H(biemqe bubmorexa LIOK
) it ap https://m.edsoo.ru/7f443fea
CKHM cII0cOOOM
IToBTOpeHue, 0000IIEHHE U CUCTEMATU3AIIMS
P ’ - ! bubmmoreka [JOK
100 3uanumii. [IpeobpazoBanue anreOpanyecKux BbI-

101

pa)KeHI/II\/’I, JOITYCTUMBIC 3HAYCHHA

[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
3HaHuii. [IpeoOpazoBanue anrebpandeckux Bbl-

https://m.edsoo.ru/7f4441ca

bu6mmorexa [IOK
https://m.edsoo.ru/7f444364



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364

pa)KCHHfI, JOIMYCTUMBIC 3HAYCHHA

[ToBTOpeHue, 06001IeHNE U cUCTEMAaTH3aIUS

bubmuoreka [JOK

102 3HaHI/II/I.UHpeO6pa3OBaHI/Ie anreOpanvecKux BbI- 1 https://m.edsoo.ru/7f4446£2
PaKEHUH, JOMYCTUMbIC 3HAUCHHSI
103 | sammnt Tvontpmmns amctmmmconm . | 1 BuGanorexa LIOK
N peobp p https://m.edsoo.ru/7f444a94
PaKEHUH, JOMYCTUMbIC 3HAUCHHSI
o | e, GG m x| B 10K
- CYHKI o P ’ y https://m.edsoo.ru/7f444¢56
YEHHBIX (PYHKUIUH
o5 | Mo, S nern | T
- CYHKIIH: P ’ y https://m.edsoo.ru/7f444144
YEHHBIX (DYHKITHI
o [z oG n ey | Busorea 101
+ CYHKIIHH P ’ y https://m.edsoo.ru/7f44516a
YEHHBIX (PYHKIIHA
on [z oo n xeommne | Busorea 101
- CYHKIIH: P ’ y https://m.edsoo.ru/7f4452e6
YEHHBIX (PYHKIIHA
108 b raicosse pomoms somoma s | 1 BuGuorexa LIOK
4P p M https://m.edsoo.ru/7f445516
CHCTEM
[ToBTOpEeHHUE, 0000IEHNE ¥ CHCTEMATH3AIUS
109 3manwmii. ['paduyeckoe pemieHue ypaBHEHHA U X 1
CHCTEM
110  xoHTponbHas pabota 8 1

111

O060011IeHNE U CUCTEMATU3AIUs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

111
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBA-

TEJIBHOU ITPOI'PAMMBI
7 KIIACC
Koa npose- . .
SIEMOT0 pe IIpoBepsiemble npeaMeTHbIE Pe3YJIbTATHI 0CBOEHUS OCHOBHOM 00pa30BaTe/IbHOI NMPo-
P rpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
3yJbTaTa
1 Yucna u BBIYUCICHUS
11 BrInonHsATh, coueTasi yCTHBIE ¥ TUCHbMEHHBIE TPUEMBI, apU(METUIECCKIE TCUCTBUS C PaIHo-
' HaJbHBIMU YHCIIAMU
HaxoauTb 3HaueHUs1 YMCIOBBIX BBIPAXKEHUN, IPUMEHSATH pa3HOOOpa3Hble CIIOCOObI U MPHE-
1.2 MBI BBIYUCIICHUS 3HAYCHUN IPOOHBIX BBIPAXKCHHH, COACPKAIMUX OOBIKHOBEHHBIC U JISCATUY-

HBIE 1poOH

[lepexoauth OT oAHOM (hOPMBI 3amMCHU 4YuCeN K JpYyrod (IpeoOpa3oBHIBATH JECATHUHYIO
1.3 JIpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATHUHYIO, B YACTHOCTH, B OECKOHEUHYIO JIe-
CATUYHYIO APOOD)

1.4 CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAJIBHBIE YUCIIA

1.5 OxpyrisTh yucna

16 BbINONHATE NPUKHUAKY W OLEHKY pe3yJjbTaTa BBIUMCICHMM, OLEHKY 3HAYEHUN YHCIIOBBIX
BbIpa)K€HUI. BBINONHATE 1EHCTBUSI CO CTENEHSIMU C HATYPaJIbHBIMH [10Ka3aTeIMU

1.7 [TpuMeHSTH MPU3HAKK JETUMOCTH, Pa3JI0KEHUE HA MHOXKUTEJIN HATYPAJIbHBIX YHCEll

Pemate nmpakTHKO-OPUEHTHUPOBAHHBIE 337a4M, CBA3AHHBIE C OTHOLICHUEM BEJIHMYMH, IIPO-
1.8 MOPLIMOHAIBLHOCTBIO BEJIMYUH, IIPOLIEHTAMH, HHTEPIIPETUPOBATE PE3YNIbTATHI PEILICHUS 3a1a4
¢ Y4ETOM OrpaHUUYEHUI, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaEMbIX 00BEKTOB

2 Anrebpanyeckue BbIpaKeHHs
21 Hcnonb3oBath anreOpanyeckyr0 TEPMUHOJOTHIO U CUMBOJIUKY, IPUMEHATh €€ B Ipoliecce
] OCBOCHMS y4yeOHOro MaTepuana
2.2 HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH NPHU 33JaHHBIX 3HAYCHUSIX MIEPEMEHHBIX
23 BeinonHaTe npeoOpa3oBaHus 1IEJI0r0 BBIPAXKEHUS B MHOTOWIEH NPUBEIACHHUEM MOJOO0HBIX
CJIaraeMblIX, paCKpbhITHEM CKOOOK
24 BBINOMHATE YMHOKEHHE OJHOWIEHA HA MHOI'OYWIEH M MHOIOYJIEHAa Ha MHOTOYJIEH, ITpUMe-
' HATHh (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH
OcymiecTBIATh pa3noKeHNe MHOTOWIEHOB Ha MHOXKUTEININ € TOMOILBIO BBIHECEHUS 33 CKOO-
2.5 KA OOILIEro MHOXMTENs, TPYNIMPOBKH CIIaraeMbIX, MPUMEHEHUs: (HopMys COKpaIEHHOTO
YMHOXEHHUS
26 [IpumensTs npeoOpazoBaHus MHOTO'UICHOB /U1 PELEHHs pasTNHEIX 3a]1a4 M3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON TPAKTUKU
27 I/ICHOHBSOBUaTL CBOMCTBa CTENEHEW C HATypaJbHBIMM IOKA3aTeNsIMU JJIsl MPeoOpa3oBaHUs
BBIpaXEHUI
3 YpaBHEHHs 1 HEPABEHCTBA
PemaTe nuHelHbIE YpaBHEHHS C OJJTHOM NEPEMEHHOM, MPUMEHsIS IIpaBUila MEpexo1a OT uc-
3.1 XOJIHOTO YPaBHEHHUS K PaBHOCWJIBHOMY eMy. [IpoBepATh, ABISETCS M YUCIO KOPHEM YpaB-
HEHUS
3.2 [TpumensTh rpaduyeckre MeTOAbl P PELICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM
3.3 [TonGupats mpuMepsl Map Yuce, ABIAIOLUIMXCS PElIeHUeM JTUHEHHOTO ypaBHEHUS C JIBYMsI

NepEMEHHBIMHU
34 Ctpouth B KOOPJAIMHATHOW IIOCKOCTH IpaduK JUHEHMHOrO ypaBHEHHUsI C IBYMsI IIEpEMEHHBI-




MU; TIOJIB3YSCh TpaduKOM, IPUBOAUTH TPUMEPHI PEILICHUSI YPaBHEHUS

Pemarb cuctembl IBYX JTMHEHHBIX YpaBHEHUH C IBYMs EpEMEHHBIMU, B TOM uucie rpadu-

3.5
YECKHU
CocraBisTh U pelaTh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUN IO ycCJo-
3.6 BHIO 3a/1ay, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/ayM IOJY4YECHHBIN pe-
3yJbTaT
4 Koopaunats! u rpaduku. OyHKImm
41 M3o0paxaTh Ha KOOPIMHATHOM MPSIMOM TOYKU, COOTBETCTBYIOIINE 33JaHHBIM KOOPIUHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3aIIMCHIBATh YUCIIOBBIE IPOMEKYTKH Ha aIredpanuyecKoM s3bIKe
4.2 OtMmeuaTs B KOOPAMHATHOM IJIOCKOCTU TOUYKH 110 3a/laHHBIM KOOpJIMHATaM
4.3 Crpouts rpaduku muHeiHbIX GyHKIMA. CTpouTh rpaduk GyHKIUHN y = [X|
OnwuceIBaTh ¢ MOMOIIBIO (PYHKIIUI M3BECTHBIE 3aBUCUMOCTH MEX/y BEITMUYNHAMH: CKOPOCTH,
4.4 BpeMs, PACCTOSHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOAUTEIBHOCTb, BpEeMs, 00bEM
paboTsl
4.5 Haxonute 3HaueHne QyHKINH 110 3HAYCHUIO €€ apryMeHTa
46 [Tormmarp rpaduyeckuii crocod MpeacTaBIeHUsS U aHaTu3a HHQOpMAaIiK, U3BICKATh U HH-
TepIPETUPOBATh UH(OPMALIHIO U3 IPa(UKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTEH
8 KVIACC
Ko npose- . “
pHEMOTO pe- IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
IyIBTATA NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
1 Yucna 1 BBIYUCIICHUS
Hcnonp30BaTh HavaabHbIE NIPEICTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX YMCEN IS CPaB-
1.1 HEHUsl, OKPYIJIEHUSI U BBIYUCIICHUH, N300paxarh AEMCTBUTEIbHBIEC UMCIA TOYKAMU Ha KOOP-
JMHATHOU IIPSIMOM
[IpumensTh MOHATHE apU(PMETUYECKOTO KBaAPATHOIO KOPHS, HAXOJIUTh KBAJpaTHbIE KOPHU,
1.2 UCHOJb3ys NMPU HEOOXOAMMOCTHU KaJbKYJISATOpP, BBIIOJIHATH NMpPeoOpa3oBaHUsS BbIpAXKEHUH,
COJIepKaIIMX KBaJpPATHbIE KOPHU, UCIOJIb3Ysl CBOWCTBA KOPHEH
13 Wcnonp30Bath 3anmucu OOJBIIMX M MaJIbIX YHCEJ C TIOMOIIBIO JECITHUHBIX Apo0Oel U cTemne-
Hel yncna 10
2 Anrebpanyeckue BbIpaKEeHUs
21 HpE/IMeH;ITL MOHSATHE CTENEHHM C LIEJIbIM MI0Ka3aTesIeM, BBIIOJIHATh IPeoOpa3oBaHus BhIpaKe-
HUMW, COAECPKALIUX CTEIICHH C LIEIbIM I0Ka3aTeIeM
29 BbINONHATE TOXIECTBEHHBIE NMPEOOPa30BaHMsl pallMOHAIBHBIX BBIPA)KEHUN Ha OCHOBE Ipa-
' BWJI ICMCTBUI HAJ MHOTOWICHAMH U alreOpanyecKuMH Jpo0sMu
2.3 PacknanpiBaTe KBagpaTHBIA TPEXUIEH HA MHOKHUTEIN
24 [IpumensTs npeoOpa3zoBaHUs BmpqueHHﬁ JUISL PELICHUs Pa3IMYHbIX 337a4 U3 MaT€MaTHKH,
CMEXKHBIX ITPEIMETOB, U3 pEAIbHON IPAKTUKHU
3 YpaBHEHMsI U HEPABEHCTBA
31 Pemarp nmHeliHbIE, KBa/[paTHbIe YPaBHEHHS M PALMOHAIbHbIE YPABHEHNS, CBOIALIMECS K
HUM, CUCTEMBI JIBYyX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
[IpoBomuTh mpocTeilne HccaeaoBaHUsl YPABHEHUN M CHCTEM YPABHEHUMH, B TOM YHUCIE C
3.2 pUMEHEHHEM rpadudecKux NpecTaBieHnuil (yCTaHaBIUBaTh, UMEET JIU YpaBHEHHE WU CH-
CTeMa YpaBHEHUH pellIeHus], €ClIi UMEET, TO CKOJIbKO, U ITPOYee)
3.3 [lepexonuTth OT cioBeCcHOMN (HOPMYNIHMPOBKHU 3a/adyu K €€ anreOpanyeckodl MOJAEIH ¢ MOMO-

IObKO COCTABJICHUSA YPABHCHUS UJIM CUCTCMbI ypaBHeHPIfI, HHTCPIPECTUPOBATL B COOTBETCTBUU




C KOHTEKCTOM 3aJ[aud MOJy4YeHHBINH pe3yabTaT

[IpumeHsTh CBOMCTBA YMCIOBBIX HEPAaBEHCTB Ui CpPaBHEHMs, OLEHKH, peuiarh JTUHEHHbIE

3.4 HEPaBEHCTBA C OJHOW MEPEeMEHHOW M MX CHUCTEMBI, JaBaTh IPaQHUUECKyI0 WILIFOCTPAIHIO
MHOYKECTBA PELICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB
4 OyHKIUU
[loHnMaTh U UCHOIB30BATh (PYHKLUUOHAIBHBIC MOHATHUSA U SA3bIK (TEPMUHBI, CHMBOJIHYECKUE
4.1 0003HAYCHHUS ), OTPECIIATh 3HaUeHNE (DYHKIIUU 10 3HAYCHUIO apTyMEHTA, ONPEACISATh CBOM-
cTBa (hyHKIMH 110 €€ TpaduKy
49 Ctpouts rpaduku 3IeMEeHTapHbIX GYHKUUHN BUna: y = k/x
y=ki/x , y =x?, y = x*, y = [X|, onuCBIBaTh CBOWCTBA YUCIOBON (PYHKIIUH 1O €€ TpaduKy
9 KJIACC
Koa npose- . .
pSIeMOro pe- IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTeIbHOI
IYIETATA NPOrpaMmMbl OCHOBHOI'0 00111ero 00pa3oBaHus
1 Hucna v BBIYUCICHUS
1.1 CpaBHUBaTh U YIOPSAJOYMBATh PALlMOHAJIbHBIE U HPPALIMOHAJILHBIE YKCIIa
12 Bemonsare apndqyemqecxue JICHCTBUSL C pAllMOHAILHBIMU YUCIIAMH, COYETasl YCTHBIC U
MUCbMEHHBIE IPUEMBI, BHIIOIHITH BEIYUCIEHHS ¢ UPPALIMOHATIBHBIMHI YU CIaMU
13 HaxonuTe 3HaueHUs STeneHeﬁ C IETBIMU TIOKA3aTeSIMA U KOPHEH, BBIYMCIIATH 3HAYCHUS
YHCIIOBBIX BBIPAyKEHUM
14 OKpyrasTh ﬂeﬁCTBHTeHLHH(E Yucia, BBINOJHATh NPHUKUAKY pe3yjbTaTa BbIYMCICHHH,
OLIEHKY YHCJIOBBIX BBIPA)KEHHI
2 YpaBHEHHsI U HEpABEHCTBA
71 Pemrates nuHeliHbIE U KBaJIpaTHBIC YPaBHEHUS, YPaBHEHHsI, CBOSIINECS K HUM, TPOCTEH-
) 11e ApoOHO-PallMOHAIbHBIE YPaBHEHHUS
29 Pematp CHCTEMBI JIBYX JUHEWHBIX ypaBHEHUH C JBYMs TEPEMEHHDIMH 1 CHCTEMBI ABYX
YpaBHEHH, B KOTOPHIX OHO YpaBHEHHUE HE SIBISCTCS IMHEHHBIM
73 Pemate TekcTOBBIE 3a/1a4M anre6pzinquKHM CHoco0OM € MOMOIIbIO COCTABIICHUS ypaB-
HEHWSI WJIM CUCTEMBI JIBYX YPaBHEHHH C JIBYMsI IepEeMEHHBIMU
[IpoBOINTH ITPOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHHI, B TOM YHCIIE C
24 IPUMEHEHHEM TpadUuuecKuX MpeAcTaBlIeHuil (HanmpuMmep, yCTaHaBIUBaTh, UMEET JIU ypaB-
HEHHE WM CHCTEeMa YPaBHEHUH PEIIeHHs, €CITH HMEET, TO CKOJIBKO)
25 Pemratp J'II/IHCI\/'IHBIGV HEPaBEHCTBA, KBaJPATHbIC HEPABCHCTBA, n300pakaTh pelieHne Hepa-
BEHCTB Ha YHCJIOBOW MPSAMOI, 3aITUCBIBATh PEIIEHHE C TTOMOIIbI0 CHMBOJIOB
Pemate cucTeMbl TMHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBaJpaT-
2.6 HO€ HEPaBEHCTBO, M300pakaTh PEUICHUE CHCTEMBI HEPABEHCTB Ha YHCIOBOW MPSIMOH, 3a-
MUCHIBATh peIlIeHHEe C TOMOIIbI0 CHMBOJIOB
2.7 Vcnonp30BaTh HEpAaBEHCTBA MPU PEIICHUH Pa3IMYHbIX 3324
3 DyHKIMH
Pacrnio3naBath (GyHKINM N3y4eHHBIX BUIOB. [IoKa3bIBaTh CXEMAaTHYECKH PACIIOIOKEHUE HA
3.1 KOOPAMHATHOH IMJIOCKOCTU rpadukoB GyHKuui Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c,
B 3aBUCHUMOCTH OT 3Ha4eHHH K03 (HUILIMEHTOB, OMUCHIBATh CBOMCTBA (D YHKLIUN
39 [Toka3piBaTh CXEMATHYECKH pACIIOJIOKEHHE Ha KOOPAWHATHOM IIIOCKOCTH TpaguKOB
) ¢byHkuui Buaa y = VX, y = [X| U ONIUCBHIBaTh CBOMCTBA (DYHKIIHIA
33 Crtpouth M u300paxaTb CXeMaTHYECKH TIpadUKy KBaJIpAaTUUHBIX (YHKLIUH, OMHUCHIBATH

CBOMCTBA KBaIpaTUUHBIX QYHKIMHI 1O UX rpauKam




Pacnio3znaBate kBagpatuuHyo GYHKIUIO 1O (opMylie, IPUBOAUTH MPUMEPHl KBaapaTHy-

34 HBIX (QYHKIIUI U3 peasbHOM KU3HU, (PU3HKH, TEOMETPHH
4 Apudmerndeckas 1 reOMETpUIECcKasi IPOrpeccuu

41 Pacrnio3naBate apu(MeTHUECKYI0 U TE€OMETPHUECKYIO IPOTPECCUU MPHU Pa3HBIX crocobax
3aJaHMsl

49 Beimonuare BLIMHCIICHNA C HCTIONb30BAHHEM (bopMyI n-ro wieHa apupMETHUECKON U reo-
METPUYECKOM MPOrpeccrii, CyMMBI IIEPBBIX N YICHOB

4.3 N300pakaTh 4IeHbI OCIEI0BATEIBHOCTA TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH

44 Pemate 3agaun, CBA3aHHBIE C YUCIOBBIMU I1OCJIE0BATEILHOCTAMH, B TOM YHCJIE 3a/1a41 U3

peabHOM JKHU3HHU (C UCTIONIB30BAHUEM KAIIBKYJISATOPA, IIUPPOBBIX TEXHOJIOTHI)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHUS
1 Yucna 1 BBIYUCIICHUS
11 JlpoOu OOBIKHOBEHHBIE U JIECSTUYHBIE, TIEPEX0/1 OT OHON (GopMbl 3anucu ApoOeit k apyroi. [Tons-
THE PallMOHAJILHOTO YMCIIA, 3alIUCh, CPABHEHUE, YIIOPSAI0UMBAHNE PALIMOHAIBHBIX YHCET
1.2 Apudmernueckue AEUCTBUS C pallMOHAIBHBIMH YUclIaMH. Pemenne 3amad w3 peaabHON NMPaKTUKA
Ha YacTu, Ha ApoOu
13 CreneHb ¢ HaTypaJbHbIM IOKa3aTeJeM: ONpejeeHHe, NMpeoOpa3oBaHUE BBIPAKEHUH Ha OCHOBE
oIpezesieHus, 3aIUCh OOJIBIINX YUCEIT
1.4 [IpoueHTsl, 3an1ch NPOLIEHTOB B BUJIE uz1p061/1 1 1poOu B BUJE MPOLEHTOB. Tpu OCHOBHEIE 33/1a4u HA
IIPOLIEHTBI, PELICHUE 3a/1a4 U3 PealbHON IPAKTUKU
1.5 | IlpumeHeHME MPU3HAKOB AEIMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATypaJIbHBIX YHCEN
1.6 = PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH
2 Anrebpanyeckue BbIpaXXEHUS
2.1 [lepemeHHbIe, YUCIIOBOE 3HAUEHUE BBIPAXKEHUSI C IEpeMEHHOM. JlonmycTrMble 3HaYeHUsI TEPEMEHHBIX
2.2 | IlpencraBieHue 3aBUCUMOCTH MEX]y BEIMYMHAMHU B BUJIe GopMyJibl. Berurcnenus no gopmynam
2.3 | IIpeoGpa3oBaHue OYKBEHHBIX BBIPAXKEHUMN, TOXKAECTBEHHO PAaBHbIE BHIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
25 OpnowieHsl 1 MHOrowieHbl. CteneHs MHOrousaeHa. Cll0KeHHEe, BBIUUTAaHUE, YMHOKEHHE MHOTOWJIe-
HOB
26 @opMysbl COKpaAIIEHHOTO YMHOMKEHUS: KBaApaT CyMMBbl U KBajapaT pazHocTu. Dopmyna pa3sHOCTH
KBaJpaToB. Pa3iojkeHne MHOrO4IeHOB HA MHOKUTENN
3 VYpaBHeHus
3.1 | YpaBHeHHe, KOpEeHb YpaBHEHHUs, IPaBUiIa MpeoOpa3oBaHusl ypaBHEHUS, pABHOCHIIBHOCTh YpaBHEHUH
39 JIuneitnoe ypalfHeHI/Ie C OJTHOW MEPEMEHHOW, YUCIIO KOPHEN JIMNHEMHOTO YPaBHEHUSI, PEIIEHUE JIMHE -
HBIX ypaBHEHUI
33 CocraBieHne ypaBHEHUH 110 YCIOBHIO 337a4u. PelieHne TEKCTOBBIX 3a4a4 C IOMOIIBIO YPaBHEHUN
3.4 | JluneiiHOe ypaBHEHHE C IBYMs NEPEMEHHBIMH U €ro rpaduk
35 Cucrema JByX JIMHEHHBIX YPaBHEHUN C JBYyMsI IEPEMEHHBIMU. PelieHne cucreM ypaBHEHH CIIOCO-
60M nosicTaHOBKU. [IprMepsl pelieHnst TEKCTOBBIX 33]1a4 ¢ TOMOIIbIO CUCTEM YpaBHEHUMN
4 Koopaunats! u rpapuku. ®yHkunu
4.1 Koopaunara Touku Ha npsiMoi
4.2 | Yucnosbsle NpOMEXYTKU. PaccTossHNE MEXYy IBYMS TOUKaMU KOOPAMHATHOM NPSMOI




43 [IpsimoyronpHas cucrema koopauHaT, ocu Ox u Oy. AGcicca 1 opArMHATa TOYKH Ha KOOPIMHATHOMN
IJIOCKOCTH
4.4  llpumepsl rpaduKoB, 3aJaHHBIX opMynaMu. UteHune rpadukoB peanbHbIX 3aBUCHMOCTEN
4.5 [Tonsarue Gpynkun. I'padux Gpynkuuu. CoiicTBa QyHKIHIA
4.6 JIuneitnas pynkuus, e€ rpaduk. I'paduk Gyaxmnmm y = [x|
4.7 I'paduueckoe penieHne JINHEHHBIX YPaBHEHUN U CUCTEM JTMHEHHBIX YpaBHEHHHA
8 KVIACC
Kon IIpoBepsieMblii 31eMeHT cOepP/KAHUSA
1  Ywucna v BIYUCHCHUS
1.1 KBanpatHslii kopeHp u3 yncia. [lonsTue 00 uppanuoHaibHOM yuciie. JlecaTnanble TpuOImKeHus up-
paroHaIbHBIX YHCEI
12 CaoiicTBa apu(METHUECKUX KBAJIPATHBIX KOPHEH U X MPUMEHEHHE K PeoOpa30BaHUIO YHUCIOBBIX BbI-
paXXEHUI U BBIYMCIICHUSIM. [[eCTBUTENBHBIE YHCIIa
1.3 | CreneHb c 11es1bIM NOKa3aTeneM U e€ cBoiicTBa. CTaHgapTHas 3aMuch 4ucia
2 AnreOGpandeckue BhIPKCHHS
2.1 | KBagpaTHblii TpEXUIIEH, pa3I0KEHUE KBAJPATHOTO TPEXUICHA HA MHOXKUTEIN
2.2 | AnreGpanueckas Apo6b. OCHOBHOE CBOICTBO anredpandeckoii qpoou
2.3 | CnoxeHue, BRBIUNTAaHUE, yMHOXKEHHE, JelIeHUe anredpandeckux Apoodei
2.4 | PauuoHanbHbIE BBIpRXKEHUS U UX IPeoOpa3oBaHue
3 | YpaBHEHHs U HEPABEHCTBA
3.1 KsangpaTtHoe ypaBHeHue, hopmyiia KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Bueta
3.2 Pemenue ypaBHEHUMN, CBOAAIIUXCS K IMHEHHBIM U KBaIPATHBIM
3.3 | Ilpocreiinue ApoOHO-parMOHATbHBIC YPaBHEHUS
34 ['padmueckas uHTEpHIpeTallvsl YpaBHEHUI C ABYMs MEPEMEHHBIMU U CHUCTEM JMHEMHBIX YpaBHEHHH C
JBYMsI IepeMeHHBIMU. [IprMepsl pelieHus: CUCTEM HEJIMHEWHBIX YPABHEHUM C ABYMs IEPEMEHHBIMU
3.5 PemeHue TEKCTOBBIX 33/1a4 alredpanueckuM crnocooom
3.6 | YucnoBbie HEpAaBEHCTBA M MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JJHOW EPEMEHHOI
3.8 PaBHOCHJIBHOCTH HEPABEHCTB
3.9 JluneiiHble HEpAaBEHCTBA C OJAHON IIEPEMEHHOM
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 DOyHKIUH
41 [Tonstue Qynkiuu. O6MacTh OmNpeneneHruss U MHOXKECTBO 3HaueHUM ¢yHKuuu. CrocoObl 3afaHus
' byHKIMMA
4.2  I'padux pynkuun. YreHue cBOUCTB HYyHKIUU MO €€ rpaduKy
4.3 | IIpumepsl rpaguKoB GYHKIHHI, OTpa)xaroIuX peajbHble MPOIECCH
4.4  ®OyHKIUU, ONUCHIBAIOIIKE IPSIMYIO U OOPATHYIO IPONOPIHUOHATILHBIE 3aBUCUMOCTH, UX TpapuKu
4.5 @yHkumuum y =x? y =x’
4.6 @Oyskmuuy =[x, y = |x|
4.7 | I'paduueckoe perieHne ypaBHEHUH U CUCTEM YpaBHEHUH
9 KJIACC
‘ Kon ‘ IIpoBepsieMblii 3JIEMEHT COJlePKAHUS




1 Yucna ¥ BEIYUCICHUSA

1.1  PammonHambHBIC YMCIIa, UPPAITUOHATBHBIC YK CIIa, KOHEUHBIC M OECKOHEYHBIC MECSITUIHBIE TPOOH

MHOXeCTBO AEMCTBUTEIbHBIX YHCEN, JEHCTBUTENbHbIC YHCIa KaK OECKOHEUHBIE NECATUYHBIE TPOOH.
1.2 B3auMHO OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JEHCTBUTEIBHBIX YHMCET U KOOPAMHATHOU
npsmoii. CpaBHEHUE JEHCTBUTEIbHBIX YUCEN

1.3 | Apudmernyeckue neHCTBUS C JEHCTBUTEILHBIMU YHCIIAMH

W3mepenus, npubinxeHus, oeHKH. Pa3mepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, [UIUTEIBHOCTh MPOLEC-
1.4  coB B okpyxatomeM mupe. IIpubnmkénnoe 3HaYeHNE BEIWYMHBI, TOYHOCTh NpuOimxenus. Oxpyrie-
Hue yncen. [Ipukuika u oneHka pe3yabTaToB BIYMCICHUN

2 | YpaBHEHHMs U HEPABEHCTBA
2.1 | YpaBHEHHMs ¢ OIHOH EpeMEHHOU
2.2 | JluneiiHoe ypaBHeHMe. PenieHre ypaBHEHUH, CBOIALINXCS K IUHEHHBIM
2.3 | KBazmpatHoe ypaBHeHuE. PelieHue ypaBHEHM, CBOASIINXCS K KBaJIpaTHBIM

bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHns] ypaBHEHUM TPETbeW M 4ETBEPTOM CTEIIEHEH paslioxKe-
HUEM Ha MHOXKUTEIU

24

2.5 | Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUN

2.6 | CucreMbl ypaBHEHUI

2.7 YpaBHEHHE C IByMs NEPEMEHHBIMH U €T0 rpaduk

2.8 | Pemenue cucrem ByX JMHEHHBIX YPABHEHUN C ABYMsS IEPEMEHHBIMU

2.9 | Pemenue cucteM JIBYyX YpaBHEHM, OIHO U3 KOTOPBIX JUHENHOE, a IpYroe — BTOPOH CTENEHU
2.10 T'paduyeckas HHTEpIPETAIUS CUCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMHU

2.11  PemeHue TEKCTOBBIX 3a/1a4 aJIreOpanyeckiuM Crocooom

2.12  YwucnoBble HEPAaBEHCTBA U UX CBOMCTBA

2.13  PemieHue TuHEMHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN

2.14 PemnieHue cucTeM JIMHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOMN

2.15 KBaznpaTHble HEpABEHCTBA

2.16 T'paduueckas UHTEpHpeTaLnsi HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU

3  ®ynkuuun
KBanpatuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapabona, KoopauHATHl BEPIIUHBI MapaboJIbl, OCh

3.1
CUMMETPHUU NapadoJIbl

3.2 T'paduku pynkuuit y=kx, y=kx+b 1 ux cpoiictsa

3.3 I'paduku ¢pynkuuit y=~k/x, y = x° 1 uX cBONcTBa

3.4 TI'paduku ¢pyHKUHMH , U UX CBOHCTBA

4 YucaoBele IMOCIEA0BATEILHOCTH

OnpeneneHHe H CIIOCOOBI 3aJIaHKUS YHCJIOBBIX ITOCJIEIOBATEILHOCTEIA. 3ajlaHI/Ie IOCICI0BATCIBHOCTH

4.1 pPeKyppeHTHOH GopmyIioii u hopMynoi #-To yieHa

49 Apudmernueckas nporpeccusi. opMynsl #-ro uieHa apupMETHIECKONH TPOTPECCUU, CYMMBI IEPBBIX 71
YJICHOB

43 I'eomerpuueckas nporpeccus. @opMysisl #-To 4ieHa T€OMETPUUECKON IPOrPECCHH, CYMMBI IIEPBBIX 71
YJICHOB

4.4 N300pakeHne 4jIeHOB apu(PMETHUYECKON M TreOMEeTPHUECKOM MpOrpeccuil ToUKkaMu Ha KOOPJIMHATHOM

IIJIOCKOCTH. JIMHEWHBIN U SKCITOHEHIIUAIBHBIN POCT

4.5  CioxXHbl€ MPOLIEHTHI

IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIBbTATAM OCBO-
EHUSI OCHOBHOM OBPA3OBATEJIbHON ITPOT'PAMMbBI OCHOBHOI'O OBIIIETO OBPA3OBAHMUS



Kopn nposepsi-
e€MOoro Tpedo-
BaHUsl

ITIpoBepsieMble TPeGOBaHMS K IPeAMETHBIM Pe3yJbTATAM OCBOCHHSI OCHOBHOI 00pa3oBaTe/bHOM
NMPOrpaMMBbI OCHOBHOI0 001ero oopa3oBanust Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUSIMU: MHOXKECTBO, MMOJMHOKECTBO, ONEpallMU HaJl MHOXECTBAMU;
YMEHHE ONEepPUPOBAThH MOHATUSAMU: Irpad, CBA3HBIN rpad, 1epeBo, LUKII, IPUMEHSITH UX MIPH pe-
[ICHUH 3371a4; YMEHHUE HCIIOJIb30BaTh TpaduiuecKoe MPECTaBICHNE MHOXKECTB JJIsSI ONHCAHUS
pealibHBIX MPOLIECCOB U SBIICHUH, IPH PEIICHUU 33]a4 U3 IPYTHX y4eOHbIX IPEAMETOB

VYmMmenue OIICPHUPOBATH IIOHATUAMU:. OINPEACICHUC, aKCHUOMA, TECOpEMA, JOKa3aTCIIbCTBO, YMCHHUE
pacno3HaBaTb UCTUHHBIC WU JIOKHBIC BBICKA3bIBAHHA, MPUBOAUTE NPUMEPLI U KOHTPHPHUMCEPHI,
CTPOUTDH BBICKA3bIBAHUA U OTPULIAHUS BBICKA3bIBaHHI

YMeHue onepupoBarh MOHATHAMM: HATypalbHOE YHCIIO, IPOCTOE M COCTABHOE YMCIIO, ACIIH-
MOCTh HATYpaJbHBIX YHCEN, IPU3HAKU JIETUMOCTH, LEJI0Ee YUCIIO, MOIYJb YMCia, OOBIKHOBEH-
Has JIpoOb W JAecATHYHAs JpoOb, CTAHJAPTHBIA BHJ YMCIA, PALMOHAIBHOE YMCIIO, MPPALUO-
HAJIbHOE YHCJIO0, apu(METHUECKUI KBAJAPATHBIN KOPEHb; YMEHUE BBINOJIHAThH JACHCTBUS C YHC-
JlaMU, CPaBHHUBATh U YIIOPSAJAOYUBATH YKCIIA, NIPEACTABIATh YUCIA HA KOOPAUHATHOW IPSIMOM,
OKPYIJIATh YMCJIA; YMEHUE JENaTh IPUKUAKY U OLIEHKY PE3YJIbTaTa BBIYMCICHUN

YMeHne oneprupoBaTh MOHATUSMH: CTEIIEHb C IEJIBIM MOKa3aTeneM, apuMETHISCKII KBaapaT-
HbIi KOpEHb, MHOTOYJIEH, anredpanyeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTy-
paJIbHOI CTeTeH! OOJIbIIe eMUHUIIBI; YMEHHE BBIMOIHATE pacuéThl MO (opMysaM, mpeodpas3o-
BaHUs LENbIX, JPOOHO-PAIIMOHAIBHBIX BBIPAKEHUNH M BBIPAXKEHUH C KOPHAMM, DPa3IOKEHUE
MHOTOYJIEHa HAa MHOXKUTENIM, B TOM YHCJIE C UCIOJIb30BaHUEM (HOpMYIT pa3HOCTH KBaJpaTOB U
KBaJlpaTa CyMMBI U pa3HOCTH

VYMeHue onepupoBarh MOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOW IEPEMEHHOH,
YHUCJI0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON; YMEHHE pellaTh JIMHEMHbIE U KBAJPATHBIC
ypaBHEHHMsI, IpOOHO-paAllMOHANIbHBIE YPAaBHEHUs C OJHON NEpEeMEHHOH, CUCTeMbI ABYX JIMHEH-
HBIX YpaBHEHUH, IMHEITHbIE HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U APOOHO-palliOHAJIbHbIE
HEPABEHCTBA C OJHOM NEPEMEHHOM, B TOM YMCJIE IIPU PELIEHUM 3a]a4 U3 APYTrUX IPEeIMETOB U
IIPaKTUYECKMX 3a/1a4; YMEHHUE MCIOJb30BaTh KOOPAMHATHYIO MPSAMYIO U KOOPAVMHATHYIO ILIOC-
KOCTb /17151 ©300pakeHUs pellieHu ypaBHEHHU I, HEpaBEHCTB U CUCTEM

YMeHnue onepupoBaTh NOHATUAMU: QYHKIMS, TpaduK QyHKUNU, HYTH (QYHKIUHU, TIPOMEXKYTKU
3HAKOIOCTOSIHCTBA, IIPOMEXYTKU BO3pacTaHUs, yObIBaHMs, HanOOJbIlIee M HAaUMEHbIIIee 3HaYe-
HUS (DYHKIMW; YMEHHE ONEepUpPOBATh MOHATHIMH: TIpsSMas MPONOPIHUOHATIHHOCTH, JHHEHHAS
byHKuus, KBagpaTuyHas (YyHKLHUs, oOpaTHas MPONOPLUOHANIBHOCTb, Mapaboina, rumepOona;
YMEHHUE CTPOUTH TpapuKu (YHKIUH, UCIIOIB30BaTh IpaduKU ISl ONPEeIEHUs] CBOWCTB MPO-
IIECCOB M 3aBUCUMOCTEH, /IS peIIeHus 3a7a4 U3 APYIUX y4eOHBIX MPEJAMETOB U peaJbHOM K1 3-
HU; YMEHHE BBIpaXKaTh (POpMysIaMH 3aBUCUMOCTH MEKIY BETMIHMHAMHU

YMeHue onepupoBaTh MOHATUSIMH: TIOCIIEIOBATEIHLHOCTD, apu(MeTUUECKasi U TeoMeTprIecKas
MIPOTPECCUH; YMEHUE MCIOJIb30BaTh CBOMCTBA MOCIENI0BATENbHOCTEH, (HOPMYIBI CyMMBI U 00-
IIET0 WieHa MPHU PEIICHUH 3a/1a4y, B TOM YHCJIE 3a/1a4 U3 APYTHX YUYeOHBIX MPEIMETOB U peajb-
HOM >XKHU3HU

YMeHue pemars 3a7auu pa3HbIX TUIOB (B TOM YMCJIE HA MPOLEHTHI, JOJIU U YacTH, JBUKECHHUE,
paboTy, 1IeHy TOBapOB U CTOMMOCTh IOKYIIOK U YCITyT, HAJIOTH, 33J1a4i U3 00JIaCTH yIPaBICHUS
JUYHBIMH U CEeMEHHBIMH (PHHAHCAMHU); YMEHHUE COCTABISATH BHIPAXKCHHS, YPaBHCHHUsI, HEPABEH-
CTBa M CHUCTEMBI [0 YCJIOBHIO 33/1a4H, UCCJIEI0BaTh MOJIYyYEHHOE pPElIeHHE U OIlEHUBAaTh MpaB-
JI0110,100HOCTh MOTYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh NOHATHAMU: (UTYpa, TOUKA, OTPE3OK, MpsAMast, JIyd, JOMaHas, yroj, MHO-
TOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOEAPEHHBIM U PaBHOCTOPOHHUI TPEYTONIbHUKH, MPSIMOYTOJIb-
HBI TPEYroJbHUK, MeInaHa, OMCCEKTPHCa U BHICOTA TPEYrOJIbHHUKA, YETHIPEXYTOJILHUK, Mapall-
JenorpamMmm, poM0, MpsSIMOYroJIbHUK, KBAApaT, Tparenus; OKpyKXHOCTb, KpyT, KacaTeiabHasi; 3Ha-
KOMCTBO C IPOCTPaHCTBEHHBIMU (UTYpaMH; YMEHHUE pellaTh 3aJaud, B TOM YHUCIIE U3 MOBCe-
JHEBHOW W3HM, HAa HAXOXKJICHUE TE€OMETPUYECKHMX BEIMYMH C IPUMEHEHHUEM H3YYEHHBIX




cBOKCTB (uryp u hakToB

10

YMeHue onepupoBaTh NOHATUSAMU: PABEHCTBO (PUTYp, paBEHCTBO TPEYrOJIbHUKOB; Mapasuiesb-
HOCTb U NEPHEHAUKYISIPHOCTb MPSAMBIX, YTOJI MEXAY HPSIMBIMU, NEPIIEHIUKYIISAP, HAKIOHHAS,
npoekuus, nojaodue Guryp, mogoOHbIE TPEYTrOJbHUKH, CUMMETPHS OTHOCHUTEIBHO TOYKU U
NpsSMOIi; yMEHHE Pacro3HaBaTh PaBEHCTBO, CAMMETPHIO U 1Moaobue Guryp, napaiienbHOCTh U
NEPIEeHIUKYISAPHOCTD MPSIMBIX B OKPY>KAIOIEM MHUpE

11

YMeHue onepupoBaTh MOHATHSAMU: JIJTMHA, PACCTOSHHE, YroJl (BeTu4YrHa yria, CAHYC M KOCH-
HYC yrja TpeyrojbHUKA), IMJIONIa/lb; YMEHUE OLICHMBATh pa3Mepbl MPEJAMETOB M OOBEKTOB B
OKPY’KaIOIIIEeM MUPE; YMEHHUE MPUMEHATH (POPMYJIBI ITIepuMeTpa U TUIOMIAA MHOTOYTOJIbHUKOB,
JUTMHBI OKPYKHOCTH W IUIOMAAHN Kpyra, 00beMa MPSIMOYTOJILHOTO MapaijieNienume/aa; yMeHue
MIPUMEHSATH PU3HAKA PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YTIJIOB TPEYrOJIbHUKA, TE€O-
pemy Iludaropa, TpUrOHOMETPUUYECKHUE COOTHOIICHHS JUISI BBIYMCICHHS JUIMH, PACCTOSHUM,
Iomanaeu

12

YMmenune nzobpaxarh iockue GUrypbl 1 ©X KOMOMHAILIMU, IPOCTPAHCTBEHHbIE (PUTYPHI OT py-
KH, C TIOMOIIBIO YEePTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX CPEJCTB MO TEKCTOBOMY HJIU CHUM-
BOJIBHOMY OITMCaHHIO

13

YMeHue ONICpHUPOBATH NMOHATUAMU: IIPAMOYTOJIbHAA CHUCTEMa KOOPAMWHAT; KOOPAWHATBHI TOYKH,
BCKTOpP, CyMMa BCKTOPOB, INPOU3BCACHNUEC BCKTOpAa HA YMUCJIO, CKAJIAPHOC NPOU3BCACHHUEC BCKTO-
POB; YMCHHUC HCIIOJIB30BATHh BCKTOPLI U KOOPAWHATHI JJIA MPEACTABICHUA NAaHHBIX U PCIICHUA
3a4a4, B TOM YHCJIC U3 APYTUX y‘IC6HLIX npcaIMCTOB U peaﬂbHOﬁ KHN3HHU

14

YMeHue onepupoBaTh MOHATHAMU: CTOJIOMKOBBIE M KPYTOBbIE TUarpaMMbl, TaOJIMIIbI, CpeIHEe
apudMeTHuecKoe, MenuaHa, HauboJblIee U HaMEHbIIIee 3HAYeHHUs, pa3Max YUCIOBOrO Habo-
pa; yMeHHue U3BJeKaTb, MHTEPIIPETUPOBATh U MPeoOpa3oBbIBaTh MHPOPMALIUIO, MTPEICTABICH-
HYI0O B TaONMIaxX M HAa JUarpaMMax, OTPaKalOLIyl0 CBOMCTBA M XapaKTEPUCTHKH DPEaTbHBIX
IIPOLIECCOB U SIBJIEHUI; YMEHUE PaClIO3HABaTh M3MEHYMBBIC BEJIMUMHBI B OKPYXKAIOLIEM MUPE

15

16

YMeHue onepupoBaTh MOHATUSIMU: CIyYailHBIA OMBIT (CIy4alHBIA SKCIIEPUMEHT), JIEMEHTap-
HOE COOBITHE (PIIEMEHTAPHBIN UCXOM) CIYYallHOTO OMbITa, CIy4ailHOE COOBITHE, BEPOATHOCTH
COOBITHSI; YMEHHE HAXOIUTh BEPOSTHOCTU CIyYalHBIX COOBITUH B OMBITaX C PABHOBO3MOXHBI-
MU 3JIEMEHTAPHBIMU COOBITUAMHU; YMEHUE pellaTh 3aJaud METOJOM OpPraHU30BaHHOIO mepedo-
pa ¥ ¢ UCTIIOJIb30BaHUEM IIPaBUJIa YMHOXKEHUS; YMEHHE OILICHUBATh BEPOATHOCTH PEaJbHBIX CO-
OBITUH U SIBICHUN, IOHUMATh POJIb MPAKTUYECKH TOCTOBEPHBIX M MaJIOBEPOSITHBIX COOBITHI B
OKpYKaroIleM MHUpPEe U B KU3HU; 3HAKOMCTBO C MOHSITHEM HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO
C 3aKOHOM OOJIBIITUX YHCEI M €T0 POJIBI0 B MACCOBBIX SIBJICHHSIX

YMeHue BpIOUpATh MOAXOSAIIMM N3YYEHHBIN METOA Ul pellleHus 3ajauu, IPUBOAUTH IIpUMe-
pBbl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEN B IIPUPOAE U KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKO-
HOB MAaT€MaTUKH B UCKYCCTBE, ONUCHIBATh OTAEJIbHBIEC BBIIAIOIIMECS PE3YIIbTAThI, IOJy4YECHHBIE
B XOJI€ Pa3BUTH MATEMAaTUKU KAaK HAyKH, IPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUN U
UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU HCTOPUHU




HEPEYEHbB 3JIEMEHTOB COJAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 | Ywucna u BbIUKUCIEHUSA
1.1  HarypanbHbie u 1iesibie uncia. [[pu3Haky 1eIuMOoCTH HEIbIX YHCE
1.2 OObIKHOBEHHBIE U J€CATUYHBIE APOOU, TPOIEHTHI, 0ECKOHEUHBIE TEPUOINIECKUE IPOOH
1.3 PamuonanbHble uncna. ApudMeTHUecKUe ONepalluu ¢ palliOHaIbHBIMU YHCIAMU
1.4 JlelicTBuTeNnbHbBIE YncIa. ApUPMETHUECKUE OTICPAIIUU C IEHCTBUTECILHBIME YUCIIAMU
15 prIGJmn(éHHHe BBIYHMCIICHUS], TIPABUJIa OKPYTJICHHS, IPUKUIKA U OLICHKA pPe3yJibTaTa BbIUUCIIE-
HUU
2 AnreOpamdeckue BhIpaKCHUS
2.1  bykBeHHbIE BbIpaKCHHUS (BBIPAKCHUS C TIEPEMEHHBIMH )
2.2 Crenens ¢ uenbiM nokaszareneMm. CTeneHb ¢ palMoOHAIbHBIM MT0Ka3aTesneM. CBONCTBA CTENEHU
2.3  MHorousneHsl
2.4 | Aunrebpauueckas 1po0b
25 ApI/I(i)MeTI/IqE)CKI/If/'I KOpEeHb HATypaJlbHOW cTereHu. JleWcTBus ¢ apuMETHYECKMMH KOPHSIMH
HaTypaJbHON CTENEHU
3 VYpaBHEHUs U HEPABEHCTBA
3.1 llensie u apoOHO-panmoHaNbHbIE ypaBHEeHUs. CHUCTEMBI U COBOKYITHOCTH YpaBHEHUN
3.2 llensie u ApoOHO-parMOHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemenue TEKCTOBBIX 3a71a4
4 YucnoBble MOCIEAOBATEIILHOCTH
4.1 TIlocnemoBaTeabHOCTH, CIIOCOOBI 3aJaHUsI TOCIEI0BATEIILHOCTEN
4.2 | Apudmernueckas u reomerpudeckas nporpeccun. Gopmyiia CII0KHBIX TPOIIEHTOB
5  ®yHKuuun
Oyukuus, crnocods! 3aganus pyHkuuu. ['paduk Gynkunu. O6macTs onpeneneHus U MHOXKECTBO
51 3HaueHu# ¢yHkuu. Hymu ¢ynkuun. [IpomexyTku 3HakonoctossHCTBa. [IpoMexyTku MOHOTOH-
" "Hoctu (QyHKUMH. MakcuMyMbl 1 MUHUMYMBI pyHKimu. Hanbombiiee 1 HauMeHblee 3HAYCHUE
(GYHKIIMHM HA TPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsmas
6.2  JlekapToBBI KOOPAMHATHI HA MIJIOCKOCTU
7 | TI'eomerpus
7.1 T'eomerpuueckue (pUTyphl U UX CBOMCTBA
7.2  TpeyroapHUK
7.3 MHOroyrojbpHUKH
7.4  OKpyXHOCTb U KpyI
7.5 H3mepeHune reoMEeTpUYECKUX BEIUYHUH
7.6  BexTopbl Ha MIOCKOCTH
8  BeposTHOCTb U CTaTUCTHKA
8.1 = OmnwucarenbHasi CTaTUCTUKA
8.2  BeposTHOCTH
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Marematuka. Anrebpa: 7-i kiacc: 0a30BbIid ypoBeHb: yueOHHUK; 15-¢ u3nanue, nepepaboTanHoe MakapbIieB
0.H., Munmtok H.T'., Hermxos K.W. u np.; moxn penakuueii Temskockoro C.A. AknroHepHOe 0011ecTBo «M3-
natenbcTBO «IIpocBemienuey
» Matematuka. Anredpa: 8-if kiiacc: 6a30BbIi ypoBeHb: YUeOHHK; 16-€ u3nanue, nepepaboranHoe Makapbryes
10.H., Munmarox H.I'., HemkoB K.W. u np.; nox penakueit TensikoBekoro C.A. AknronepHoe o01iecTBo «M3-
narenscTBO «lIpocBemienue»
* Marematuka. Anre0pa: 9-if kimacc: 6a30BbIi YPOBEHB: yUeOHUK; 15-¢ n3nanue, nepepaboranHoe MakapbrieB
10.H., Munmatox H.I'., HemkoB K.W. u np.; moxn penakiueii TensikoBekoro C.A. AknuonepHoe o01ecTBo «M3-
natenbcTBO «IIpocBemienuey



PABOYASI IPOTPAMMA
(ID 6948236)

yueOHOro kypca «I"'eomerpus»

U1 oOyJaromuxcst 7-9 KjaccoB



NNOACHUTEJIbBHAS 3AIINCKA

I'eomeTpuss Kak OOUH W3 OCHOBHBIX Pa3JejOB IIKOJIBbHOM MAaTEMATHKH, UMEIOLIUN CBOEHU LIEIbIO
o0ecrneynTh N3y4eHUe CBOMCTB U pa3MepoB (PUTYp, UX OTHOIIEHUH U B3aUMHOE PaCIOI0KEHUE, OIIMPAETCs
Ha JIOTMYECKYI0, J0Ka3aTeIbHYIO JUHUIO. L[eHHOCTh M3ydyeHusl reOMeTpUU Ha YpPOBHE OCHOBHOI'O OOILEro
00pa30BaHMs 3aKIOYAETCS B TOM, YTO OOYYAIOUIMICA YYUTCS MPOBOJIUTH JOKA3aTeNbHBIC PACCYKICHHUS,
CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS], JOKA3bIBaTh UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K
JIOXKHBIM, IPOBOANUTE PACCYXAECHUS «OT MPOTUBHOI0», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH
o0OpaTHbIE YTBEPKACHUS.

Bropoii 1iespto u3ydeHus: reOMETpUU SIBISIETCS UCIIOJIB30BAHUE €€ KaK MHCTPYMEHTA P pEIIeHUN
KaK MaTeMaTHYECKMX, TaK U MPAKTUYECKUX 3ajjay, BCTPEUAIOIIUXCS B peaibHOM ku3HU. OOyuarouiuiics
JIOJDKEH HAayYUThCS ONPEAEIUTh T€OMETPUUECKYI0 (DUTYpY, ONMCATh CIOBaMU JIaHHBIN 4epTEX WIN PUCY-
HOK, HaliTH IUIOLIA/Ib 3€MEIbHOIO y4acTKa, PacCYMTaTh HEOOXOAUMYIO JUIMHY OITOBOJIOKOHHOIO KaOess
WM TpedyeMble pa3Mephl rapaxa JJjii aBTOMOOUIIsl. DTOMY COOTBETCTBYET BTOpPasi, BBIYMCIUTENbHAS JIH-
HUS B M3ydeHHH reoMeTpuu. [Ipu pemennn 3a1aq npakTHYECKOTO XapakTepa 00yJaromuicst y9uTcst CTpo-
UTb MaTEMaTHYECKUE MOJEIU PEANBHBIX JKU3HEHHBIX CUTyallud, IPOBOAWTH BBIYMCIICHUS U OLICHUBATH
aZIcKBaTHOCTB IIOJIyYEHHOT'O PE3yJIbTaTa.

Kpaiine Ba)xHO MOAUEPKUBAThH CBSI3U FEOMETPUU C IPYTUMHU yUE€OHBIMU NpEAMETaMU, MOTUBUPOBATh
UCIIOJIb30BaTh OIPEAEICHUSI T€OMETPUUECKUX (DUTYp U MOHATHUM, TEMOHCTPUPOBATH MPUMEHEHHUE IOJY-
YEHHBIX YMEHUH B (U3UKE U TEXHUKE. DTU CBA3M HauboJjee sipko BUIHBI B TeMax «Bekropel», «Tpurono-
METPUYECKUE COOTHOLIEHU», «MeTos koopauHaT» u «Teopema Iudaropay.

Y4eOHsbIii kype «['eoMeTpus» BKIIOYACT CIICIYIONINE OCHOBHBIC pa3/ieibl coaepkanus: «['eomerpu-
yeckne (GUTyphl U UX CBOWCTBaY, «/3MepeHrne TeOMEeTPHUECKUX BEIHYUHY, «J{eKapToBbI KOOpAMHATHI Ha
IUIOCKOCTHY, «BekTope», «/IBrxkeHus miockoctu», «IIpeodbpasoBanus nogoous».

Ha usyuenue yueOHoro kypca «I'eomeTpus» orBoautcs 212 yacos: B 7 kiacce — 68 yacoB (2 yaca B
HeJeno), B 8 kimacce — 68 yacoB (2 yaca B Henento), B 9 kitacce — 76 yacos (B 1, 3 u 4 yeTBepTH 2 yaca B
HEJIENIO0, BO 2 YETBEPTH 3 Yaca B HE/ICIIO).

COJEPKAHUE OBYYEHUSA
7 KUIIACC

Hauanbsubie nonsaTus reomerpun. Touka, npsimasi, OTpe30K, Jdyd. Yroi. Buasl yriios. BeprukansHbie
U CMEXHbIe yribl. buccekrpuca yrma. Jlomanas, MHOroyroiapHuk. llapamnensHOCTs M NEPHEHAUKYIISAP-
HOCTb IIPSIMBIX.

Cummerpuunble ¢purypbl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpUHU. IIpumepsl cuMMETpUH B OKpY-
JKAIOIIEM MHUPE.

OcHOBHBIE TOCTPOEHHUS C TIOMOILBIO IIUPKYIS U JIMHEWKH. TpeyroiabHuk. Beicora, Meanana, 6uccek-
TpHUCa, UX CBOWCTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUHN TpEYroNbHUKHU. HepaBeHCTBO TpeyronbHUKA.

CaolicTBa U MPU3HAKK paBHOOEIPEHHOTO TpeyrojbHuKa. [Ipr3Haku paBeHCTBa TPEYrOJIbHUKOB.

CBoiiCTBa M MPHU3HAKY NMapaJIeNbHBIX NMpsMbIX. CymMMa yrioB TpeyrojbHHKA. BHemHne yriel Tpe-
YTOJIbHUKA.

[TpstmoyronbHbIN TpeyroapHUK. CBONCTBO MEAMAHBI IPSMOYTOJIBHOIO TPEYroJIbHUKA, TPOBEAEHHON
K runotenyse. [Ipu3Haku paBeHCTBa NMPAMOYTOJBHBIX TPEYrOJbHHUKOB. IIpSIMOYTrOJIBHBINA TPEYrOJBHUK C
yraom B 30°.



HepaBeHcTBa B reoMeTpHUM: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JOMAaHOM, TeopemMa o
OosbleM yrie u OoJbIIel CTOPOHE TpeyroyibHUKA. [lepneHuKysp 1 HaKJIOHHAS.

['eomeTprueckoe MecTo ToueK. buccekTpuca yria U cepeUHHBIA NEPIEHAUKYISAP K OTPE3KY Kak
F€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTb M KpyT, XOpJla U JIMaMETp, UX CBOMCTBA. B3anMmHOE pacroioXeHHe OKPYKHOCTH M
npsimoid. KacarenbHast u cexyias kK okpyxHocTtu. OKpyKHOCTb, BOIUCaHHasl B yroJl. BnucanHas u onucas-
Hasi OKPY>KHOCTH TPEYTIOJIbHUKA.

8 KIIACC

Yerpipéxyronsauku. [lapamienorpaMM, ero NMpu3HAaKd M CBOMCTBA. YacTHbIE cillydad Iapaljiesio-
rpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBaJapaT), UX MPU3HAKU U CBOWCTBA. Tpamenus, paBHOOOKas Tpamerus,
e€ cBolicTBa u mpu3Haku. [IpsmoyronbpHas Tpanenus.

Meron ynBoenust meauansl. Llentpansaas cummerpus. Teopema Paneca u TeopeMa 0 MpOHOPIUO-
HAJIBHBIX OTpPE3Kax.

Cpennue TUHAN TPEYrojdbHHUKA U Tpanenuu. LIeHTp macc TpeyroipHuKa.

[Togobue TpeyroabHUKOB, K03 dumenT mogodus. [IpusHaku nogodust TpeyroabHukoB. [Ipumene-
HHE TI0A00US IPH PELICHNH NPAKTHYECKHUX 3a7ay.

CoiicTBa 1uiomazaei reomerpuueckux ¢puryp. @opmMyssl A7 JIOMIaIM TPEYTONbHUKA, Tapaljieno-
rpamma, pom6a u Tparneuuu. OTHOUICHHE TUTOMAAeH TOA0OHBIX GUryp.

Brrancnenue miomanei TpeyroibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJICTYATOH Oymare.

Teopema ITudaropa. [Ipumenenue Teopemsl [Indaropa npu pemeHnn TpaKTHYECKUX 3a1a4.

Cunyc, KOCHHYC, TAaHT€HC OCTPOTO YIiia MPSMOYTOJILHOTO TPeYroibHUKa. OCHOBHOE TPUTOHOMETPH-
YecKoe TOX1ecTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrnricaHHble M IEHTpAJIbHBIC YIIIBL, YTOJI MEXKIY KacaTelIbHOW M XOpAOM. YTIBI MEXIy XOpJaMu U
ceKyIuMH. BrimcanHble ¥ ONMCcaHHbBIE YETHIPEXYTOIBHUKH. B3anMHOe pacronokeHne JByX OKPY>KHOCTEH.
Kacanue oxpyxnocteil. O0miye kacateiabHble K BYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xkocunyc, tTanredc yrioB oT 0 1o 180°. OcHOBHOE TpUrOHOMETpUYECKOE TOXAeCTBO. Dop-
MYJIbl IPUBEACHHUS.

Pemenne tpeyronbHukoB. Teopema KOCHHYCOB U T€OpeMa CUHYCOB. PelieHne npakTuyeckux 3ajaad
C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nonodus. [logobue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MpoU3BEAECHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEAEHUH OTPE3KOB CEKYILIUX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

BexTop, /muMHa (MOAY/b) BEKTOpPa, COHANPABIEHHBIE BEKTOPBI, IPOTHUBONOJIOXKHO HalpaBieHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpAllUU HaJ BEKTOpaMmu. PaznoxeHue Bek-
TOpa M0 JBYM HEKOJUIMHEApHBIM BekTOopaMm. KoopanHatel BekTropa. CkalsgpHOE MPOU3BEIEHUE BEKTOPOB,
PUMEHEHHUE JJI HaXO0XK/IeHUs JJIMH U YTJIOB.

JlexapToBbl KOOPIMHATHI HA TUIOCKOCTH. Y PaBHEHMSI NMPSAMOM U OKPY)KHOCTH B KOOpJAMHATaX, Iepe-
CEUEHNE OKPY>KHOCTEHN U NMPSAMBIX. MeTOA KOOpAUHAT U €r0 IPUMEHEHHUE.

[TpaBuiibHBIE MHOTOYTOIBHUKU. JlJIMHA OKpYXHOCTHU. ['pagycHas u paanaHHasi Mepa yria, BbIUUCIIe-
HUE JIJIMH YT OKpYy>KHOCTel. [[nomane kpyra, cekTopa, CEerMeHTa.

JIBuKeHMsI TUIOCKOCTH M BHYTPEHHHME CUMMETpUH (Guryp (diaemMeHTapHble npeactasieHus). [lapan-
nenbHbIN nepexoc. [IoBopor.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMbI YYEBHOT'O KYPCA «I'EO-
METPUS» HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrpaMMbl yueOHOro Kypca «['eoMeTpus» XapakTepHus3yroT-
csl:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K MPOILJIOMY M HACTOAIIEMY POCCUHUCKONW MaTEMAaTHUKH, LIEHHOCTHBIM OTHO-
HICHUEM K JOCTHKEHHSIM POCCHUIICKUX MaTEeMAaTUKOB M POCCHICKOM MaTeMaTUYeCKOM IIKOJIbI, K UCHIOIb30-
BaHUIO ATUX JOCTHKEHHM B IPYTHX HayKax U MPUKIAIHBIX cepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH IPKIAHIHA M PEaTU3allii €ro MpaB, MPEICTaBICHHEM
0 MaTeMAaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHWMS PA3IIUMYHBIX CTPYKTYP, SBICHUH, TPOLEAYP TPAXKIAAHCKO-
ro ofmecTBa (HampuMep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO dTHUYECKUX MPOOJIeM, CBSI3aH-
HBIX C MPAaKTHUYECKUM MPUMEHEHUEM JOCTHKEHHI HayKd, OCO3HAaHHEM BaXHOCTHU MOPATbHO-3THUYECKHX
MIPUHITUIIOB B JESATEIHHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOHM Ha aKTUBHOE YYacCTHE B PEIICHUU MPAKTUYECKHUX 3a/1a4 MaTeMaTUYECKOI HampaBiIeHHO-
CTH, OCO3HAHMEM Ba)XHOCTH MATEMAaTHMYECKOTO 00pa30BaHMS Ha MPOTSHKEHUH BCEW MKU3HU AJIS YCIEITHON
po(heCCHOHATTLHOM IEATSIIFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHA, OCO3HAHHBIM BEIOOPOM U TIOCTPO-
€HUEM WHIMBUIYAIbHON TPAaeKTOPUU 00pa30BaHUs W KM3HEHHBIX TUIAHOB C YYETOM JIMYHBIX UHTEPECOB U
0OIIIECTBEHHBIX TOTPEOHOCTEHH;

4) acTeTHYECKOE BOCIIUTaHHE:

CITOCOOHOCTBIO K AMOIIMOHAIBHOMY M ACTETHYECKOMY BOCIPUATUIO MAaTEMAaTHYECKUX OOBEKTOB, 3a-
Ja4, perieHui, pacCyXACHUH, YMEHUIO BUICTh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI0 MO3HAHMA:

OpHUEHTAIle B JIeATEIHbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX IMpEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS YeJIOBEKa, MPUPOABI U OOIIECTBA, TOHMMAaHUEM MAaTeMAaTHUYECKOM HAYKH Kak
chepbl 4eOBEUECKON NEATENbHOCTH, JTANoOB €€ pa3BUTHA M 3HAYMMOCTH [UJIS Pa3BUTHS LUBHJIA3AIUH,
OBJIAJICHUEM SI3bIKOM MaTeMAaTHUKH U MaTeMaTU4YECKOM KylIbTypoil Kak CpeJCTBOM MO3HAHUSI MUpPa, OBJIajie-
HUEM MPOCTEUITUMU HaBBIKAMU HCCIIEIOBATENbCKON ASSITENEHOCTH;

6) pusnueckoe BocnuTaHue, popMupoBaHUe KYJLTYPHI 310POBbSI H IMOLMOHAJBLHOIO 0J1aro-
MOJIy4Hsi:

TOTOBHOCTBIO TPUMEHSATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10pPOBbs, BEAEHUS 3/10PO-
BOTO 00pasa *H3HU (30pOBOE MUTAaHUE, COANIAHCUPOBAHHBIN PEXXUM 3aHATUN M OTABIXA, peryisipHas Qu-
3U4YecKas akKTUBHOCTbH), CPOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCUH, IPU3HAHUEM CBOETO MpaBa Ha OIIHUOKY
Y TAKOTO YK€ TIpaBa APYroro 4eaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTAIlMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU Ui PElIeHUs 3a/1ad B 00JacTU COXpPaHHO-
CTH OKPY’KArOIIeH Cpeibl, INIAaHUPOBAHUS TIOCTYIIKOB M OIEHKH WX BO3MOXXHBIX TOCIEJICTBUN IS OKPY-
JKaIOIIeH Cpe/ibl, 0CO3HAHUEM TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U IMMyTeH WX PeIIeHNUS,

8) aganTanus K U3MEHAIOIMMCS YCIOBHUSAM COIHAILHON U MPUPOIHOIi cpeabl:

TFOTOBHOCTBIO K JEHCTBUSAM B YCJIOBHUSIX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIE-
TEHTHOCTH 4epe3 MPAKTHUUECKYIO JACSITEIHHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYTHX JIIOJIEH, TTproOpe-
TaTh B COBMECTHOM JICATEIIFHOCTH HOBBIC 3HAHWMSI, HABBIKA U KOMITETCHITUH U3 OIBITA IPYTHX;

HEO0OXOUMOCTHIO B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4Hclie (OPMYIUPOBATH ]I, TIOHSTHS,
TUIOTE3bl 00 00BEKTaX U SBJICHHSIX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATH JME(UIIUTHI COOCTBEH-
HBIX 3HAHUN U KOMIIETEHTHOCTEW, IMIIAHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIUIO, BOCIIPUHIMATE CTPECCOBYIO CHTYAIIUIO KaK BBI-

30B, TpeOYIOMUNA KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMbIE pEIICHHs] M JIEHCTBHA, (HOpMYyIUpOBaTh U
OLIGHUBATh PUCKH U TOCIEACTBHS, (POPMHUPOBATD OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEpPCAJbHBIC y‘leﬁHBle JeHCTBUA

Ba3oBble JJornueckue aeicTBu:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKH MATEMATUYCCKUX OOBEKTOB, MOHSTHIA,
OTHOIIICHUN MEXIy MOHATHUAMH, (POPMYIHpPOBATH ONpENCICHUs MOHSATUH, YCTaHABIMWBATh CYIIE-
CTBEHHBIW NPHU3HAK KJIacCU(PUKAIIMKA, OCHOBAHUS JJ1s1 000OIIECHHS U CPaBHEHUS, KPUTEPUH MPOBO-
JIMMOTO aHaJIn3a;

BOCIPUHUMATh, (OpMYIHpOBaTh U MPeoOPa30BBIBATH CYKACHUS: YTBEPAUTEIbHbIE U OTPUIIATETb-
HbIE, €IMHUYHBIE, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJIATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpPEUUs B (DaKkTax, JAHHBIX,
HAOJIOZICHUSAX U YTBEPKJICHUSX, TPeJIaraTh KPUTEPUU JJI BBISIBIICHUS 3aKOHOMEPHOCTEH U MPO-
TUBOPEUHIL;

JienaTh BHIBOJBI C UCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX U WHIYKTUBHBIX YMO3aKIIIOUE-
HUM, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

pa3bupath J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKICHUM (IIPsIMbIE U OT MPOTHBHOTO), MPOBO-
JUTh CAMOCTOSTEIHHO HECIIOKHBIE TOKA3aTeIbCTBA MaTeMaTHUeCKUX (DaKTOB, BBICTPAUBATh apry-
MEHTaIUIO, PUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BBIOMpaTh CrIoco0 perieHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHUs, BHIOU-
paTh HarboJIee OIXO AN C Y4ETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTCPHUERB).

ba3oBble nucciienoBarebCcKue AeiCTBHUA:

UCIIOJIB30BaTh BOIMPOCHI KaK MCCICI0BATEIbCKHI HHCTPYMEHT MO3HAHUS, (GOPMYIHPOBATH BOIPO-
Chl, (PUKCUPYIOIINE MPOTHBOPEUHE, MPOOIEMY, CAMOCTOSATEILHO YCTaHABIUBATh HCKOMOE M JIaH-
HOe, JOPMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHCHUE;

MIPOBOJIUTH 110 CAMOCTOSTEIILHO COCTABJICHHOMY IUTaHY HECJIOXKHBIH 3KCIIEPUMEHT, HeOOJIbIIIOE HC-
CJIEZIOBaHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEeKTa, 3aBUCHUMOCTEH 00BEK-
TOB MEXIy c000ii;

CaMOCTOATENILHO (hOPMYITUPOBATh 00OOIICHUST M BBIBOJIBI TI0 pe3yJibTaTaM MPOBEAEHHOTO HAOII0-
JICHHSI, MCCIICI0OBAHMSI, OI[CHUBAThH JOCTOBEPHOCTD MOJIYUEHHBIX PE3YJIbTATOB, BBIBOJIOB U 00001I1e-
HUMH;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTaTh MPEAMOIOKEHUSI O €ro pas-
BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(GOPMAIIUH, JAHHBIX, HEOOXOIUMBIX ISl PELICHUS
3a/1a4i;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATh MH(DOPMALIMIO Pa3TUUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

BBIOMpATh GOpPMY MpeAcTaBIeHUs HHPOPMALMN U WILTIOCTPUPOBATh pelllaeMble 3a/lauid CXeMaMH,
JyarpaMMamu, HHOU TpaguKoi M UX KOMOMHAIIUSAMU;

OLIEHUBATh HAJAEKHOCTh MHPOPMALIUHU 110 KPUTEPHUAM, MPEIOKEHHBIM YUUTENIEM UIH chOopMyIu-
POBAHHBIM CaAMOCTOSITEIIBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUA:



® BOCIPUHUMATH U (HOPMYJIMPOBATH CYXKJACHUS B COOTBETCTBUU C YCJOBUSMHU U ICISAMHU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/Ty PEIICHHUs 3a7a4i, KOMMCHTHPOBATH MOJIyUYEHHBIN pe3y/IbTar;

® B X0Ji¢ 00CYXKICHUS 3a/1aBaTh BOIPOCHI IO CYIECTBY 00CYXKIaeMOI TEMbI, TPOOIEMBI, PelIaeMoi
3aJlaui, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA TOWCK PEIICHHUS, COMOCTABIIATH CBOU CYXICHHUS C
CYXJICHUSIMH JIPYTHX YYaCTHUKOB JHMajora, 0OHAPY)KUBATh PAa3JIMYUC U CXOJCTBO MO3HUIUI, B KOP-
PEKTHOH Gopme HOopMYITHPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

® [IPEICTABIATH PE3yJIbTAThl PELICHUS 3aa4d, SKCIICPUMEHTA, UCCIEI0BaHUs, TIPOCKTA, CAMOCTOSI-
TEJILHO BBHIOMPATh (hOpMAT BBICTYIUICHHUS ¢ YU4ETOM 3ajau MPE3CHTAUd U OCOOCHHOCTEH ayIHuTO-
puu;

® [IOHMMAaTh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HHIUBUIYaIbHON PabOThI IPU PEIICHUU
y4eOHBIX MAaTEeMaTHUECKUX 3a/1a4;

® [IPUHUMATH IIEJIb COBMECTHOW NESATEIHHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOW paboOTHI,
pacnpeneNsaTh BB pPadoT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yJIbTaT paboThl, 0000maTh
MHEHHS HECKOJBKUX JIIOICH;

e y4acCTBOBAaTh B IPYIIOBBIX (opMmax paboThl (00CYXaeHUSA, OOMEH MHECHHSIMH, MO3TOBBIC IITYPMBI
U JIPyTHUE), BBIIOIHITH CBOIO YacTh pabOThI M KOOPIAUHUPOBATH CBOHM JCHCTBUS C IPYTHMH YiICHA-
MU KOMaHJIbl, OIICHUBaTh KAYECTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO KPUTEPHUSIM, cHOpMYITH-
POBaHHBIM YYaCTHUKAMH B3aHMO/ICHCTBHSL.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y'leﬁﬂble JelcTBUS

Camoopranuszanmsi:
®  CaMOCTOSTEIbHO COCTABIIATH IIJIaH, aJITOPUTM PEILIEHUs 3a/1a4M (UM €ro YacTh), BBIOMPATh CrOco0
peleHus ¢ y4éToM HMMEIOLIMXCSl PECYpCoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OpMAaLUH.
CaMOKOHTPOJIb, IMOLMOHAJIBLHBII HHTEJJICKT:
e BJIAJETh CIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTaTa peuieHus] MaTeMaTH-
YEeCKOU 3a/1a4Hu;
® [peABHAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PELIEHUH 337aul, BHOCUTh KOPPEKTUBBI
B JIESITEIbHOCTh Ha OCHOBE HOBBIX 00OCTOSITENIbCTB, HAIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
® OIEHUBATh COOTBETCTBHE PE3yJIbTaTa AESITENbHOCTH MOCTABIEHHON LENU U YCIOBUSAM, OOBICHSITD
NPUYMHBI TOCTHKEHUS WIM HEAOCTHXKEHHS 11€IH, HaXOAUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOpPETEH-
HOMY OIIBITY.

INPEJIAMETHBIE PE3YJIBTATHI

K koHity o6ydenus B 7 Kjaacce 00yJaromuiics MOIyYuT ClIeyIONUe PeIMETHbIE Pe3yIbTaThl:

Pacno3naBaTe M3yueHHBIE T€OMETpPHUECKHE (UTYpBI, ONPEIENATh UX B3aUMHOE pACIOJIOKEHHUE,
n300paxarh reoMeTpuYecKrue (GUTypbl, BBHIIOIHATH YEPTEKU 10 YCIOBUIO 3a/1auu. M3MepsaTh nuHeiHbIe U
YTJIOBBIE BEJIMYMHBL. PemaTe 3a/1a4i Ha BBIYNCIEHUE JUIMH OTPE3KOB U BEJINYUH YTJIOB.

Jenate rpyOyIo OIIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B PEAbHOM JKU3HU, pa3MeEpOB
OPUPOIHBIX 00BEKTOB. Pa3nnyare pasMepsl 3TUX 00BEKTOB MO MOPSAKY BEJIUNYHHBI.

Ctpouth 4epTeKH K F€OMETPUUECKHUM 3a/1ayaM.

ITonp30BaTbcs MpU3HAKaMU PABEHCTBA TPEYTOJBbHHUKOB, UCIIOIB30BATh MPU3HAKU U CBOWCTBA PaBHO-
OellpeHHBIX TPEYTOJILHUKOB MPU PELICHUH 33/1a4.

IIpoBOIUTE JIOTMYECKUE PACCYKICHUS C UCIIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.



[Tonb30oBaTbcs NpU3HAKaMHU PaBEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIHMAHBI, IPO-
BEJIEHHOMN K FMIIOTEHY3€ MPSMOYIOJIbHOIO TPEYIOJIbHUKA, B PELIEHUY T€OMETPUUECKHX 3ajau.

OnpenensaTs MapajuIeabHOCTh MPSAMBIX C TOMOLIBIO YIJIOB, KOTOpPhIE 00pa3yeT ¢ HHUMH CEKyILas.
Onpenenars napauieIbHOCTh MPAMBIX C MOMOILBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MpsIMOM 110
TOYEK IPYTrOi MpsiMOH.

Pemats 3a1aun Ha KieT4aroi Oymare.

[TpoBOAMTH BBIYMCIIEHUS U HAXOJIUTh YMCIOBbIE U OYKBEHHBIE 3HAUEHHUS YIJIOB B F€OMETPUUYECKHUX
3aJa4ax C UCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYT'OJIHHUKOB, CBOWCTB yIJIOB, 00pa3o-
BAHHBIX MPU IEPECECUCHUM JBYX MapaJUICNIbHBIX NPSAMBIX ceKylleidl. Pemars mpakTudeckue 3agaduv Ha
HAaXO’KJICHUE YTJIOB.

Brnaners moHSATHEM I€OMETPHUYECKOTO0 MECTa TOYEK. YMETh OINpeNeNiaTh OMCCEKTPUCY yIia U cepe-
JUHHBIN NEPIEHIUKYISP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

DopMyIMpPOBATH ONPEAECICHUS OKPY>KHOCTH U Kpyra, XOpJbl U IUAMETPa OKPYKHOCTH, MOJIb30BaTh-
Cs UX CBOMCTBAMH. Y METh IPUMEHATH 3TU CBOMCTBA IIPHU PEILICHUU 3a]a4.

Bnagerp moHsATHEM ONMCAHHON OKOJIO TPEYroJbHUKA OKPYXHOCTH, YMETh HAXOJIUTh €€ LEHTP.
[Tonb30BaTbes pakTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OJHON TOYKE, U O
TOM, UYTO CEpEIMHHbIE IEPIEHANKYIIAPBI K CTOPOHAM TPEYTrOJIbHUKA IEPECEKAIOTCS B OJTHON TOUKE.

Bnagers noHsATHEM KacaTelnbHOW K OKPY)KHOCTH, IOJIb30BaTHCSI TEOPEMON O NEPIEHIUKYISIPHOCTH
KacaTeJIbHOU U pajinyca, IPOBEAEHHOIO K TOYKE KaCaHUsl.

[lonb30oBaTbcss MPOCTEUIIMMU T€OMETPUYECKMMU HEPABEHCTBAMHU, MOHHUMATh HMX MPaKTUYECKHM
CMBICIL.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHUE ITIOCTPOCHUS C TOMOIIBIO LUPKYJIS U JINHEHKH.

K koHiy o0yuenus B 8 kiacce 00yJaromuiics MOIyduT CIACTYIOIIUE IPEIMETHBIE Pe3yIbTAThI:

Pacnio3HaBaTh OCHOBHBIE BHU/Ibl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, M10JIb30BAThCS UX CBOMCTBAMMU
IIPU PELICHUU T€OMETPUYECKUX 3a]1ay.

[TprMeHsITh CBOMCTBA TOUYKHU IIEpECEUCHUs MEIaH TPEYroJbHUKA (LIEHTpa Macc) B PELLIEHUH 3ajay.

Bnagers nonaTueM cpenHell TUHUM TPEYroJibHUKA U Tpaleluy, IPUMEHSATh UX CBOMCTBA MpH pellie-
HUM reomeTpudeckux 3anad. Ilomp3oBarbesa Teopemoin Paneca U TEOPEMON O MPONOPLUOHAIBHBIX OTPE3-
KaX, IPUMEHSATh UX JJIs PEIICHUS MPAKTUYECKUX 3aay.

[TpyMeHsTh pU3HAKU NT0JI00US TPEYTOIbHUKOB B PELICHUH T'€OMETPUUECKHX 3a/1au.

[Tonb30BaTbes TeopeMoil Iludaropa s pemeHuss TeoOMeTpUYeCKUX U MpakTudeckux 3aaad. Crpo-
UTh MaTEMaTUYECKYIO0 MOJIENIb B MPAKTUYECKUX 337a4ax, CAMOCTOSTENbHO JENaTh YEPTEK U HAXOAUTH CO-
OTBETCTBYIOILIUE JJIUHBI.

Biamers NoHATHAMHM CHHYCA, KOCUHYCAa M TAHTE€HCA OCTPOrO YIUIA MPSAMOYTOJIBHOTO TPEYTOJIBHUKA.
[Tonb30BaTbCst STUMU MOHATUSAMU AJIS1 PELLIEHUS TPAKTUYECKUX 3a/1a4.

BrraucnsaTs (pa3nuyHbIMU CIOCOOaMU) MIIOMAAb TPEYTOJIbHUKA U TUIOMAAN MHOTOYTOIBHBIX (pUryp
(Monb3ysch, TIe HEOOXOIUMO, KaTbKyIaTOpoM). [IpuMeHsTh oydYeHHbIe YMEHUS B MPAKTUYECKUX 3a]1a-
yax.

Bnanerp MOHATHSAMHM BIMCAHHOTO U IIEHTPAIBHOIO YIJIa, UCIOJIB30BAaTh TEOPEMBI O BIIMCAHHBIX yT-
Jax, yriax MexIy XopJaMu (CeKyIIMMH) U yIiie MEXIY KacaTelbHOW U XOPAOW IpHU PEIIeHUH TeOMETpH-
YEeCKHUX 3a]1a4.

Bnaners nmoHsTHEM OMHCAHHOIO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBOWCTBA OMHCAHHOTO YETHIPEX-
yroJIbHUKA NP PEeUIeHUH 3a]1a4.

[IpuMeHATh MOJyYeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTHh MAaTEMaTUUYECKHUE MOJETH IS 3a/1ay pe-
QIBHOMW JKU3HU U TIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHHS C TPUMEHEHUEM MOJ00US U TPUTOHOMETPUU
(TOMB3YACH, TI€ HEOOXOIUMO, KaTbKYISITOPOM).

K xoniy o0y4uenus B 9 kiacce o0yJaronuiics MOTyIUT CICIYIONTUE TTPEIMETHBIC PE3yIbTATHI:



3HaTh TPUTOHOMETPHUYECKUE (DYHKIMM OCTPHIX YIJIOB, HAXOAUTh C MX IOMOUIBIO pa3lIUYHbIC Jie-
MEHTBI MPSMOYTOJIBHOT'O TPEYTroJbHHUKA («pPEeIeHHEe IPSIMOYTOJIBHBIX TPEyroiabHUKOBY»). HaxonuTs (¢ mo-
MOIIBIO KAJIBKYJIATOPA) JUIMHBI U YTIIbI 1711 HETAOJMYHBIX 3HAUCHHH.

[Tons3oBatbes (popMynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKMM TOXKIECTBOM JIJIs
HaXO0KJICHNUs COOTHOIIEHUH MEXly TPUTOHOMETPUUYECKUMHU BEITUYMHAMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB JUISl HAXOXKIEHUS Pa3IMYHbIX JIEMEHTOB TPEYroJlb-
HUKa («pelleHue TPEYroJIbHUKOBY), IPUMEHSTh UX IPU PEIIEHUH T'€OMETPUUECKUX 3ajau.

Brnaners monstusMu mpeoOpa3oBaHUs NOJOOMS, COOTBETCTBEHHBIX 3JEMEHTOB IOJOOHBIX (GUIYp.
[Tonbp3oBaTbest cBOMCTBaMU OJO0US IPOU3BOJIBHBIX (PUTYp, YMETh BBIYUCIIATH JUIMHBI M HAXOJUTh YIJbl Y
no00HBIX (uryp. [IpuMeHsaTs cBOCTBAa MOAOOHS B MPAKTHUECKUX 3a7adaxX. Y METh MPUBOAUTH MPHUMEPHI
NOJOO0HBIX (PUTYp B OKpY’KAIOIIEM MHpE.

[Tonp3oBaTbes TEOpEMaMM O IPOU3BEAEHUN OTPE3KOB XOPJ, O MPOU3BEIEHUH OTPE3KOB CEKYIIUX, O
KBaJ[paTe KacaTeJbHOM.

[Tonp30BaTbCsl BEKTOPAMH, MOHUMATh UX T€OMETPUYECKHNA U (PU3NYECKUN CMBICI, IPUMEHSTh UX B
pEIIeHNH TeOMETPUYECKHX M (M3NYEeCKHX 3afad. [IpuMEeHSTh CKaJspHOE MPOU3BEICHHE BEKTOPOB IS
HaXO0XKJCHUS JJIUH U YTJIOB.

[Tonp30BaThCs METOAOM KOOPIMHAT HA IUIOCKOCTH, MPUMEHATh €r0 B PEIIEHUN I€OMETPUYECKUX U
IIPAKTUYECKUX 3ajau.

Bnagers noHATHAMU NPaBUIBHOTO MHOTIOYTOJIBHHUKA, JJIUHBI OKPY>KHOCTH, JUIMHBI TyTH OKPYXHO-
CTH U paJiMaHHOW Mephl yIJla, YMETh BBIUMCIIATH IUIONIA/Ab Kpyra u ero yactei. [IpumMeHsaTs noiaydyeHHble
YMEHUS B IPAKTUYECKUX 3a]adax.

Haxoaute ocu (Mm 1IEHTpBI) CUMMETPHH (DUTYP, TPUMEHSTh JBHKEHHS TUIOCKOCTH B MPOCTEUIINX
cllydasix.

[TpuMeHATHh MONyYeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUEe MOJENH AJIs 3ajad pe-
JIBHOM ’KM3HU U IPOBOJUTH COOTBETCTBYIOLIME BBIUUCIEHHS C IPUMEHEHHEM MOA00MS U TPUTOHOMETPH-
yecKuX (PyHKIUH (0JIB3YSICh, /1€ HEOOX0IUMO, KAJIbKYIISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE
7 KUIIACC

Ne HaumenoBaunue pasaesioB u tem  Koandecrso yacos

n/n  mporpamMmmbl Bceero K. pa6orbi

DJIeKTpOHHbIe (LM (POBbIE)

IIp.paGorel  00pa3oBaTe/IbHbIE PeCypPChI

[Ipocreiimue reomerpuyeckne Gpu-
1 T'ypsbl U UX cBoiicTBa. I3mepenue 14
F€OMETPUUECKUX BEIMYUH

bu6nmoreka [IOK
https://m.edsoo.ru/7f415e2¢

bu6nmoreka [IOK
2 TpeyroimsHuiH 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannensHble NpsAMBIE, CyMMa 14 1 bubnmoreka [JOK
YTJIOB TPEYTOJbHUKA https://m.edsoo.ru/7f415¢2e
4 OKpyXHOCTH U KpyT. ['eomeTpuue- 14 1 bubnuorexa [JOK
CKHE TOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
. bubnuoreka [{OK
5 IToBTOpEHME, 0000IICHNE 3HAHHMA 4 1 https://m.edsoo.ru/7415¢2e
OBILIEE KOJIMYECTBO YACOB I1O 63 4 0
I[TPOT'PAMME
8 KUIACC
Ne KounvecTBO 4acoB DuekTponnbie (1udpo-
n/ HaumeHoBaHue pa3aejioB U TeM NPOrPaMMBbl K. pa- IIp.paGo Bbie) 00pa3oBaTe/bHbIE
n 0 00THI THI pecypchbl
N bubnuorexa [IOK
! HeTBIpEXyrOMBHHKNH 12 ! https://m.edsoo.ru/7f417e18
> Teopema Paneca u TeopeMa 0 MPONOPLUO- 15 1 bubnnorexa [JOK
HaJIbHBIX OTpe3Kax, N0JI00HbIE TPEYTOJIbHUKU https://m.edsoo.ru/7f417e18
;Do fiememe ol pren - i 0K
T P tan https://m.edsoo.ru/7f417e18
noJ00HBIX (puryp
bubnmorexa LIOK
4 Teopema IIudaropa n Hauana TPUTOHOMETPUHU 10 1 https://m.edsoo.ru/7f417e18
S e serpenromm, Kecaremme s 131 buGaorea LIOK
pexyr : . https://m.edsoo.ru/7f417e18
okpyxHOocTH. Kacanue okpyxHOCTEH
. bubmuoreka [IOK
6 [ToBTOpeHwue, 006001IeHNE 3HAHUIA 4 1 https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAM- 63 6 0

ME
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9 KUIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM K. pato- JJeKTpOHHbIE (U(po-
n/m MporpamMmel Bcero T];I IIp.paGorsl  BbI€) 00pa3oBaTe/IbHbIC
pecypcsbl
1 IIoBTOpEHME OCHOBHBIX MOHATHM Kypca ] 1
reoMeTpuu 8§ Kiacca
) Tpuronometpusi. Teopembl KOCHHYCOB 16 1 bubnuorexa [JOK
U CUHYCOB. Pelienne TpeyroisHIUKOB https://m.edsoo.ru/7f41al2c
3 [TpeoOpaszoBanue nogodus. Merpuye- 10 1 bubmumoreka [IOK
CKHE COOTHOIIEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bubmumoreka [IOK
4 Bexropet 12 ! https://m.edsg).ru/7f4la12c
5 JlekapTOBBI KOOPIMHATHI HA TIJIOCKO- 9 1 bubnuorexa [JOK
CTH https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKHA. [[H- BuGmmotexa LIOK
6 12 OKPYIKHOCTH M TITOMA KpyTd. 8 https://m.edsoo.ru/7f41al2c
Beruucnenue mioniaaeu
bubnnorexa [JOK
/ JBHOKCHHUS ILIOCKOCTH 6 https://m.edscl){).ru/7f4 lal2¢
3 [ToBTOpeHME, 0000IIEHNE, CHCTEMA- 7 ) bu6mmoreka [IOK
TH3AIHS 3HAHUN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 63 6 0
[MTPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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INOYPOYHOE IIJTIAHUPOBAHUE
7 KVIIACC

Ne Komriectso wacos  [lata DJIeKTpOHHbIe U (POBbIE
n/n Tema ypoka Bcero peyRe o0pa3oBaTe/bHbIE pecyp-
K. pa6. Ilp.pa6.4e-
- Chl
1 [Ipocrteiinme reoMeTpruuecKue 0ObEKThI 1 bubmmorexa [IOK
https://m.edso0.ru/8866b724
2 MHOroyroJyibHUK, JOMaHas 1 bubmorexa LOK
’ https://m.edsoo.ru/8866cbba
3 |CMexXHbIC U BEPTUKAIbHBIE YTJIbI 1 bubamorexa [IOK
https://m.edso0.ru/8866c5c0
4  CMexHble U BEPTUKAJIbHBIE YTJIbI 1 bubmmorexa [IOK
https://m.eds00.ru/8866c7be
5 |CMexXHbIC U BEPTUKAIBbHBIE YTJIbI 1
6  CMmexHbIE U BEpTUKAJIbHBIC YIJIbI 1
7  CMeXHbIE U BEPTUKAJIbHBIC YIJIbI 1
8  CMexHbIE U BEpTUKAJIbHBIC YIJIbI 1
9 W3mepeHne TMHEHHBIX U YTI0BbIX BEJINYMH, 1
BBIUMCJIEHHE OTPE3KOB U YIJIOB
10 H3mepenue JIMHENHBIX U YIVIOBBIX BEIWYHH, 1 bubnnorexa [JOK
BBIUKCJICHHE OTPE3KOB H YIJIOB https://m.edsoo.ru/8866c3ea
1 W3mepeHne TMHEHHbBIX U YTI0BbIX BEJINYMH, 1
BBIUMCJIEHHE OTPE3KOB U YIJIOB
12 W3mepeHne TMHEHHbBIX U YTI0BbIX BEJINYMH, 1
BBIUMCJIEHHE OTPE3KOB U YIJIOB
13 [epumeTp u momane GuUryp, COCTaBICHHBIX 1
U3 MIPSIMOYTOJIBHUKOB
14 [lepumeTtp u momane GUryp, COCTaBICHHBIX 1
U3 MPSIMOYTOJIBHUKOB
15 [IoHsATHE O paBHBIX TPEYrOJbHUKAX U MEPBUY- 1 bubnnoreka [JOK
HbI€ TMPE/ICTABIECHUS O PaBHBIX (Urypax https://m.edsoo.ru/8866ce80
16 Tpu npru3Haka paBeHCTBA TPEYTOJIBHUKOB 1 bubmorexa LHOK
https://m.edsoo.ru/8866d1fa
17 Tpu nmpu3Haka paBeHCTBA TPEYTOJIbHUKOB 1 bubmmorexa [TOK
https://m.edsoo.ru/8866d34e
18 Tpu npu3HaKa paBeHCTBa TPEYTOJIbHUKOB 1 bubmorexa LHOK
https://m.edsoo.ru/8866e01e
19 Tpu npu3HaKa paBeHCTBA TPEYTOJIbLHUKOB 1
20 Tpu npr3HaKka paBeHCTBA TPEYTOJIBHUKOB 1
21 Tpu npu3zHaKa paBeHCTBA TPEYTrOJIbHUKOB 1 bubmorexa [IOK
https://m.edsoo.ru/8866e88e
2 [Tpu3Haky paBeHCTBaA MPSMOYTOJIbHBIX Tpe- 1
YTOJIbHUKOB
73 [Ipu3Haku paBeHCTBa NPSMOYTOJIbHBIX TpE- 1
YTOJIbHUKOB
CBOIiCTBO MeIMaHBI IPSIMOYTOJIBHOTO Tpe- bubnuorexa [IOK
24 yroJIbHUKA, TPOBEIEHHON K TUIIOTEHY3€ ! https://m.edsoo.ru/8866e9ec
75 CBOICTBO MeIMaHBbI MIPSIMOYTOJIBHOTO Tpe- 1

YTOJIbHUKA, IPOBEAEHHON K TUIIOTEHY3€



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
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PaBHOOEIpeHHBIC U paBHOCTOPOHHUE TPE-

bu6mmoreka [IOK

26 YTOJIbHUKU https://m.edsoo.ru/8866d6fa
27 [Ipu3Haku u cBOWCTBA paBHOOEIPEHHOTO TPE- bubmuoreka [IOK
yTOJbHUKA https://m.edso0o.ru/8866d880
78 [Ipu3Haku u CBOMCTBA PaBHOOEIPEHHOTO TpE- bubmuorexa [JOK
yrOJIbHUKA https://m.edso0.1u/8866d880
29 [Ipu3Haku u cBOWCTBA paBHOOEIPEHHOTO TPE- bubmmoreka [IOK
YTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepaBencTBa B reomeTpuu
31 HepaBeHCTBa B reOMETPUH bubmorexa LHOK
https://m.edsoo.ru/8866e3a2
32 HepaBeHcTBa B reoMeTpuu
33 HepaBeHCTBa B TeOMETPUH
34 IIpsaMOYTOJbHBIA TPEYTOJbHUK C yIJIoM B 30° bubmoreia LIOK
https://m.edsoo.ru/8866eb22
35 IIpsAMOYroJbHBIN TPEYTONIbHUK C YoM B 30°
36 KoutponwsHas paborta o teme "TpeyroabHuKu" Eggi%ﬁ:ii%ﬁm R66eche
37 IlapannenbHble NPsIMbIE, UX CBOWCTBA bubmorexa LHOK
’ https://m.edsoo.ru/8866ef64
38 IIsaterii nocrynar EBkianaa
o Pason oK e b B LOK
’ N https://m.edso0.ru/8866{f086
YCHUH MMapPAJIICIIBHBIX MPSIMBIX CEKYIIICH
Haxpect nexamue, COOTBETCTBEHHbBIE U OJJHO-
40 cTOpoHHHUE YyIIbl, 00pa30BaHHBIE MIPH Mepece-
YCHUH MMapAJIICIIBHBIX MPSIMBIX CEKYIIICH
Hakpecr nexaine, COOTBETCTBEHHBIE U OJIHO-
41 cropoHHUE yribl, 00pa3oBaHHbIE ITPH IEepece-
YCHUH MMAPAJIICIIBHBIX TIPSIMBIX CEKYIIICH
Hakpecr nexaine, COOTBETCTBEHHBIE U OJTHO-
42 cropoHHUE YIibl, 00pa30BaHHbIE MTPH MEpece-
YCHUH MTAPAJIICIIBHBIX MPSIMBIX CEKYIIICH
o oo e e 2 o B LOK
YEHHH MapallIeNIbHBIX MPSIMBIX CEKYIIIeH hitps://m.eds00.r/886613b0
[Ipu3Hak mapamiensHOCTH MPSIMBIX Yepe3 pa-
44 BEHCTBO pacCTOSHUN OT TOYEK OJHOU MPSIMOMN
J10 BTOPOH IIPSIMOM
[Ipu3Hak mapamiensHOCTH MPSIMBIX Yepe3 pa-
45 BEHCTBO PACCTOSTHUM OT TOYEK OJTHOM MPSAMOM
J10 BTOPOH IIPSIMO
46 Cymma yrioB TpEyroJbHHKA bubmorexa [IOK
https://m.edsoo.ru/8866{630
47 Cymma yrioB TpeyrojbHUKa bubmorexa LOK
https://m.edsoo.ru/8866{8ba
48 BHemHue yribl TPEyroabHUKA bubmorexa [IOK
https://m.edsoo.ru/8866fasSe
49 BHemnHue yriasl TpEYroJIbHUKA
50 KontponbHas padora o teme "[lapaniensHbie bubnnorexka [JOK



https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
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NpsIMbIEC, CYMMa yTJI0B TPEYTOJbHUKA"

https://m.edsoo.ru/8866febe

51 | OxpyXHOCTb, XOpJbl U AUAMETP, UX CBONCTBA 1 bubmorexa LHOK
https://m.edso00.ru/88670800
52 KacarenbHasi K OKPY>KHOCTH 1 bubamorexa [IOK
https://m.edsoo.ru/88670e%a
53  OKpy>KHOCTb, BIMCAHHAs B yroJl 1
54 | OKpy>XHOCTb, BIIMCAHHAS B YTOJI 1
55 [IlonsTtue o I'MT, npumeHeHne B 3a1a4ax 1 Egsgl/ﬁéﬁggﬁ/g 867013¢
56 [Ilonstue o 'MT, npumeHeHue B 3aga4ax 1 Eggg?/ﬁéﬁi,orﬁ/g 8670508
57 buccektpuca u cepelMHHBIN TEPIECHAUKYIISIP 1
KaK TEOMETPUUCCKHUE MECTA TOUCK
58 OxpyXHOCTb, OIIMCAHHAs OKOJIO TPEYTOJIbHUKA 1 bubmorexa LHOK
https://m.edso0o.ru/88670a62
59 | OKpyXHOCTb, OIIMCaHHAsI OKOJIO TPEYTOJIbHUKA |
60 OKpy>XHOCTb, BIICAaHHAs! B TPEYT'OJIbHUK 1 bubmorexa LIOK
https://m.edsoo.ru/8867103¢
61 OkpyXHOCTb, BIIMCAHHAs B TPEYT OJIbHUK 1
62 Ilpocreiimue 3a1a4u Ha TOCTPOCHUE 1 bubmorexa LHOK
https://m.edsoo.ru/88671188
63 Ilpocreiimne 3a1a4yn Ha MOCTPOEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/886712d2
64 KonTponbHas padora no teme "OKpy>KHOCTb U 1 bubnnorexa [JOK
Kpyr. ['eomerpuueckue mocTpoeHus " https://m.edso0o.ru/88671462
65 [ToBTOpeHME M 0000IIIEHNE 3HAHIH OCHOBHBIX 1 bubmuorexa [JOK
NOHSATHI U METO/IOB Kypca 7 Kiiacca https://m.edso0.1u/886715b6
bubnuotexa [JOK
66 HroroBas KOHTpoOIbHAs paboTa 1 https://m.e dS(I)_E).ru 18867 166c
67 [ToBTOpeHue u 06061IeHNE 3HAHUIT OCHOBHBIX 1
MOHATHN U METOJO0B Kypca 7 Kitacca
6% [ToBTOpenue u 060061IeHNE 3HAHUI OCHOBHBIX 1 bubmuorexa [JOK
NOHSITUNA U METOJIOB Kypca 7 Kiacca https://m.edsoo.ru/886719bc
OBIIEE KOJIMYECTBO YACOB IIO ITPO- 63

I'PAMME
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8 KVIACC

Ne T Koausecrso Hlata DeKTpoHHBIE H(POBLIE 00-
n/n eMa ypoka Jacos BY"  pazopatenbHbIe pecypch
BceroK. [Tp.pa6 CHAA
pao. R
1 Ilapamnenorpamm, €ero Npu3HAaKU U CBOMCTBA 1 bubmmorexa [IOK
’ https://m.edsoo.ru/88671af2
2 Tlapamenorpamm, ero Npu3HAKWA U CBOMCTBA 1 bubmorexa [IOK
’ https://m.edsoo.ru/88671ca0
3 Tlapautenorpamm, ero Npu3HAKWA U CBOMCTBA 1 bubamorexa [IOK
’ https://m.edsoo.ru/88671cal
\ e oy e (9| Bunionsa LOK
. ’ ’ ’ https://m.edsoo.ru/88671dea
CBOICTBa
YacTHbr i1 rpaMMOB (TIPSIMO-
S yromm, pous, ksaspan. mx w1 Butimmorexa LIOK
. ’ ’ ’ https://m.edso0o0.ru/88671120
CBOMCTBA
YacTHbl U I MMOB (MPsIMO-
6 y:(fJIBHI/IeKCJ;)}(I)Ilf/Ia(; Kzgzgﬁ;og ElleHgHa.(KI/I;) u ° 1 bubmorexa LHOK
. ’ ’ ’ https://m.edso00.ru/8867209¢
CBOMCTBA
bu6mmoreka [IOK
7 Tpanews ! https://m.edsoo.ru/88672358
8  PaBHOOOKas M MPSAMOYTOJIbHAS TPAIEIUN 1 bubmorexa LHOK
https://m.edsoo.ru/8867252¢
9  PaBHOOOKas ¥ MPSAMOYTOJIbHAS TPaNeIuu 1 bubmorexa [TOK
https://m.edsoo.ru/88672858
bu6mmoreka [JOK
10" MeTox yABOGH MeHAHE ! https://m.eds00.n/88672b14
11 TIleHTpasbHas cuMMeETpUs 1 bubmmorexa [IOK
https://m.edsoo.ru/88672b14
12 KonTponbHas pabora no teme "YeTrIpéx- 1 1 bubnnoreka [JOK
YTOJIbHUKH" https://m.edsoo0.ru/88672c9a
13 Teopema daneca 1 TeopeMa 0 IPONOPLIHO- 1 bubnuoreka [IOK
HaJIbHBIX OTpEe3Kax https://m.edsoo.ru/8867337a
14 Cpennsis nMHMS TPEYrOJIbHUKA 1 bubmorexa LHOK
https://m.edso0.1ru/88672e0c
15 Cpenusis nMHUS TPEYrOJIbHUKA 1 bubmorexa LHOK
https://m.edsoo.ru/88672f38
16 Tpaneuus, e€ cpeaHsiss TMHUS 1 Bubmiorexa LJOK
’ https://m.edso00.ru/88672358
17 Tpaneuwus, e€ cpeaHss TMHUA 1 bubmorexa [IOK
’ https://m.edso0.1u/88673064
18 TIponopuuoHanbHBIE OTPE3KU 1 bubmmorexa [IOK
https://m.edsoo.ru/88673794
19 TIponopuuoHanbHbIE OTPE3KU 1 bubmorexa LHOK
https://m.edso0.1ru/88673794
bu6nmoreka [JOK
20 Hentp macc B TpeyronpHke ! https://m.edsoo.ru/886738fc
bu6nmoreka [JOK
21 Topoburie TpeyromHuw ! https://m.edsoo.ru/88673a78
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22 Tpwu nmpu3zHaAKa MOA0OHUS TPEYTOJIbHIUKOB 1 https://m.edsoo.ru/88673bae
23 Tpwu npu3zHaKa Moao0us TPEYroJbHUKOB 1 https://m.edsoo.ru/88673d52
24 Tpu npusHaKa noA00Hs TPEYroJbHUKOB 1 https://m.edsoo.ru/8867400e
25 Tpwu npu3zHaKa Moao0us TPEYroJbHUKOB 1
2 [Ipumenenue moao0us MPU PEIICHUN MTPAKTH- 1
YEeCKHUX 3314
27 Kontposbnas padota nmo teme "[lomooHbIC 1 bubmuorexa [JOK
TPEYroJbHUKHU" https://m.edsoo.ru/8867445a
28 (CoiicTBa IJIOMAACH TEOMETPHUECKUX PUTYD 1 bubamorexa [IOK
https://m.edsoo.ru/886745fe
29 DopmyJibl U1 TJIOMIAAN TPEYroJbHUKA, Ta- 1 bubmuorexa [JOK
paienorpamma https://m.edso0.ru/88674860
30 DopmyJIbl U1 TJIOMIAN TPEYroJIbHUKA, Ta- 1 bubmuorexa [JOK
pajutesorpamma https://m.edsoo.ru/88674a22
31 DopMyIbl Ui MJIOMAAN TPEYTOIbHHUKA, MMa- 1 bubmuorexa [JOK
pajieiorpamMmma https://m.edsoo.ru/88674a22
37 DopMyIIbl IS TUIOIAAA TPEYTOJIbHUKA, TIa- 1 bu6mmoreka [IOK
pajuresorpamma https://m.edso0o.ru/88675288
33 ®opMmyJbl Ui IIOLAAN TPEYrOJIbHHUKA, Ma- 1 bubnnorexa [JOK
pajutesorpamma https://m.edsoo.ru/8867542¢
34 BoluncneHue miIomajiei cioxXHbIX GUryp 1 Egg:;ﬁ?;alsi.oﬁ/g 67478
35 TIlnowaau ¢uryp Ha kieTyaTon Oymare 1 Eggi?/ﬁ.eeliiasi(ﬁf/g R67473e
36 [Ilnomaau mogoOHBIX GUTyp 1
37 [Ilnomaau mooOHBIX GUTYD 1
38 3amauym ¢ MpakTUYECKUM COACPKaHUEM 1 bubmiorexa LIOK
https://m.edsoo.ru/88675558
39 3anmauym ¢ NpaKTUYECKUM COAECPKaHUEM 1 bubmorexa [IOK
https://m.edsoo.ru/88675684
40 Pemenne 3ama4 ¢ MOMOIIBIO METOA BCIIOMO- 1 bu6mmoreka [IOK
raTebHOM IUIOIIA N https://m.edsoo.ru/88674190
41 KontponbHas padoTta o teme "[lnomans" 1 Eggg;l/(r)f;asi.oﬁ/g 867579¢
42 Teopema [Tudaropa u e€ npumeHeHue 1 Egg::?/ﬁ_eeli&(ﬁf/g 8675918
43 [Teopema [Iudaropa u e€ npumeHeHne 1 Egg:f/?;iii'oﬁ/g 2675918
44 Teopema [Tudaropa u e€ npumMeHeHHe 1 Egg:jﬁé;ig)‘oﬁ/g 8675abe
45 [Teopema [Iudaropa u e€ npumMeHeHNE 1
46 Teopema [Tudaropa u e€ npumeHeHue 1
Omnpenenenyne TPUroHOMETPUUECKUX (PYHKIIUHA
47 OCTPOTO YIJia MPSMOYTONLHOTO TPEYTONIbHAKA, | bubmuorexa [JOK
TPUTOHOMETPUIECKHE COOTHOIIICHUS B TIPSIMO- https://m.edsoo.ru/88675d32
YTOJIbHOM TPEYrOJIbHUKE
48 OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO 1 bubmorexa LIOK
https://m.edsoo.ru/88675f44
49 OCHOBHOE€ TPUTOHOMETPUUECKOE TOXKIAECTBO 1
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https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

50

OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO

51 Kontponbnast padora o Teme "Teopema I1u- 1 bubmuoreka [IOK
¢daropa u Hayayia TPUTOHOMETPHUH" https://m.edsoo.ru/8a1407e8
57 Brniucannbie v LIEHTpaIbHBIE YIJIbI, YTOJI MEX- 1 bubmuorexa [JOK
1y KacaTeJIbHON M XOpa0i https://m.edsoo.ru/8al1415b2
53 BrniucanHbIe ¥ IEHTPAJIBHBIC YIUIBI, YTOJI MEXK- 1 bubmumoreka [IOK
Ty KacaTeIbHON B XOpI0i https://m.edsoo.ru/8a141940
54 BriucanHbIe ¥ IEHTPAJIBHBIE YIUIBI, YTOJI MEXK- 1 bubmumoreka [IOK
7Ty KacaTeIbHON B XOp10i https://m.edsoo.ru/8al41b34
55 Yrael Mmexay XopAaMu U CeKyIIUMU 1
56 Yrubl MEXIy XOpAaMH U CEKYILUMU 1
57 Brniucannbie v OMMCaHHbBIE YETHIPEXYTOJIbHU- 1 bubmuorexa [JOK
K1, MX IPU3HAKU U CBOMCTBA https://m.edsoo.ru/8a140{86
58 BriucanHble U OIMCAaHHBIE YETHIPEX YT OJIbHU- 1 bubmumorexa [IOK
KM, UX TIPU3HAKH ¥ CBOMCTBA https://m.edsoo.ru/8a1416d4
59 BriucanHbie ¥ ONMCaHHBIE YETHIPEX YT OJIbHU- 1 bubnuoreka [IOK
KW, UX TPU3HAKU U CBOMCTBA https://m.edsoo.ru/8a1416d4
[TpuMeHeHHEe CBOWCTB BIMCAHHBIX U ONUCAH-
60 HBIX YETHIPEXYTOJbHUKOB IIPU PEIIEHUU T€O0- 1
METPUYECKUX 3a/1a4
[TpuMeHeHHEe CBOWCTB BIMCAHHBIX U ONUCAaH-
61 HBIX YETBHIPEXYTOJbHUKOB IIPU PEILIEHUU T'€0- 1
METPUYECKUX 3a/1a4
62 B3aumMHoe pacroniokeHue AByX OKpYKHOCTEH, 1 bubnuoreka [IOK
o01me KacaTeabHbIe https://m.edsoo.ru/8al410a8
. bubnnorexa [JOK
63 Kacanne okpyxnocteit ! https://m.edscli).ru/ 8al410a8
4 oxpymoens, Brmcamie womcame se- | uGmrorexa LIOK
" https://m.edsoo.ru/8a141c88
THIPEX YT OJIbHUKU
65 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJI0B 1 bubnnoreka [JOK
KypcoB 7 U 8 Kj1accoB, 000011IeHIe 3HaHU I https://m.edsoo.ru/8al41ddc
66 IToBTOpEHNE OCHOBHBIX IIOHATHH U METOZOB 1 bubnuoreka [IOK
KypcoB 7 u 8 KilaccoB, 0000111eHEe 3HaHUI https://m.edsoo.ru/8al4lefe
67 | Wrorosast KOHTpoOJIbHAs paboTa 1 Eggg:?/ﬁ.egiﬁ?jf@al 42368
63 IToBTOpEHNE OCHOBHBIX IIOHATHN U METOZOB 1 bubnuoreka [IOK

KypcoB 7 1 8 Kj1accoB, 00001eHne 3HAHU I

OBIIEE KOJIMYECTBO YACOB I10 ITPO-
I'PAMME

68

https://m.edsoo.ru/8al420ac



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KUIACC

KonuuectBo wacop [lata

Ne T DeKTpoHHBIE HU(PPOBBIE 00-
/o eMa ypoxa Bcero K. syaes pa3zoBaTeNbHbIC PECYpPChI
pad. [p.pab.HuA
! [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1 bubnmoreka [JOK
KypcoB 7 U 8 KJ1acCOB https://m.edsoo.ru/8al41ddc
, Remopeme Saome i mpwee. | Buniorsa LOK
o ’ ’ ’ https://m.eds00.ru/8867120
MIPU3HAKU U CBOMCTBA
3 [ToBTOpenue . DopmMyIbl AJis MIIOLAIN TPE- 1 bubmuorexa [JOK
YTOJIbHUKA, MapajuieorpaMma https://m.edso0.1u/88674860
4 [ToBTopenue. Teopema ITudaropa u e€ npume- 1 bubmuorexa [JOK
HEHHE https://m.edso0o.ru/88675918
5 IToBrOpenue. BrimcaHHbIE U LICHTPAJIBHBIE YT~ 1 bubmumoreka [IOK
JIBI, YTOJI MEXTY KacaTeJIbHOW U XOpAOU https://m.edsoo.ru/8a1415b2
6 IToBTOpeHue. BrincanHubie 1 ONMCAHHBIC YETHI- 1 bubnunoreka [JOK
PEXYTONIBHUKY, X TIPU3HAKH U CBOHCTBA https://m.edsoo.ru/8a140f86
[IpumeHeHne CBOMCTB BIIMCAHHBIX U OMHUCAH-
7  HBIX YETBHIPEXYTOJIBHUKOB MPH PEIICHUU T€0- 1
METPUUYECKUX 3a7au
8 KonTponbnas pabora 1 | 1
9 Omnpenenenre TPUTOHOMETPUYECKUX PYHK- 1 bubnnorexa [JOK
it yrios ot 0° mo 180° https://m.edsoo.ru/8al1424bc
10 ®opMyIibl TPUBEACHUS 1
11 Teopema kocuHycOB 1 brbmmorexa [IOK
https://m.edsoo.ru/8a14336¢
12 TeopeMa KOCHHYCOB 1
13 TeopeMa KOCUHYCOB 1 bubmorexa OK
https://m.edsoo.ru/8al142d5e
bubnnorexa [JOK
14 Teopewa curycos ! https://m.edsolz)[.ru/é%al4268a
15 Teopema cuHycoB 1
16 Teopema cuHycoB 1
17 HaxoieHne IMH CTOPOH U BEJIMYMH YTIJI0B 1 bubmmnoreka HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8a1430b0
18 Pemenue TpeyroiabHIUKOB 1 bubmorexa LHOK
https://m.edsoo.ru/8al42ac0
19 Pemenue TpeyroiabHIUKOB 1 bubmmorexa [IOK
https://m.edsoo.ru/8al42ac0
20 Pemenue TpeyroiabHIUKOB 1 bubmorexa LHOK
https://m.edsoo.ru/8al42ac0
21 PemeHne TpeyroJbHUKOB 1 bubmorexa LHOK
https://m.edsoo.ru/8al42ac0
2 [IpakTHueckoe MpUMEHEHHE TEOPEM CHHYCOB 1 1 bubnnorexka [HJOK
KOCHHYCOB https://m.edsoo.ru/8al142c3c
3 [IpakTHueckoe NpUMEHEHNE TEOPEM CHUHYCOB U 1
KOCHUHYCOB
24 KonrtponsHas padora 2 o teme "Pemenue tpe- 1 1 bubnuorexa [IOK
YTOJIbHUKOB" https://m.edsoo.ru/8a14392a
25 [TlousaTtue o nmpeoOpa3oBaHUU OI00US 1 bubnnorexka [JOK



https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88675918
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a

https://m.edsoo.ru/8al43ab0

26

CoOTBETCTBEHHBIE 3JIEMEHTHI OJOOHBIX (DUTYD

bubmuoreka [JOK
https://m.edsoo.ru/8al43de4

27

COOTBETCTBEHHBIE JIEMEHTHI MTOAO0HBIX (DUTYD

28

29

Teopema 0 IpoU3BECHUN OTPE3KOB XOP/, TEO-
peMa o MPOU3BEJCHUN OTPE3KOB CEKYIIUX, TEO-
peMa o KBaJpaTe KacaTelbHOU

Teopema 0 IpoU3BECHUN OTPE3KOB XOP/, TEO-
peMa o MPOU3BEJCHUN OTPE3KOB CEKYIIUX, TEO-
peMa o KBaJpaTe KacaTelbHOU

Teopema o mpousBeIeHUU OTPE3KOB XOP/, TEO-

bu6mmoreka [IOK
https://m.edsoo.ru/8a14406¢

bu6mmoreka [IOK
https://m.edsoo.ru/8al441a4

bu6mmoreka [IOK

30 gzx: g EE;;;:;:?ZI;I;&TZ;EEZZOB CEKYIIHX, T€O- https://m.edsoo.ru/8al442da
31 [IpumeneHue TeopeM B pelIeHUN FeOMETPH- bubmuorexa [JOK
YEeCKHX 33134 https://m.edsoo.ru/8a143106
3 [IpumeHneHne TeopeM B pELIEHUN T€OMETpUYe- bubmumoreka [IOK
CKHX 3a1ay https://m.edsoo.ru/8al443fc
33 [IpumeHeHue TeopeM B pelIeHUN reOMeTpUye- bubnnoreka [JOK
CKHX 3aJ1a4 https://m.edsoo.ru/8a144578
34 e notoG. Merprsacckne cootmoumin ubmmotexa LIOK
oxpysKHOCTH" https://m.edsoo.ru/8al1447a8
35 Ompenenenue BeKTOpoB. PU3HUECKHI U T€0- bubnuorexa [JOK
METPUYCCKUN CMBIC]T BEKTOPOB https://m.edsoo.ru/8a144960
36 CnoxeHue ¥ BRIYMTAHUE BEKTOPOB, YMHOXKE- bubnuorexa [JOK
HHE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8al44a8¢c
37 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOXKe- bubnnoreka [JOK
HUE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8a144d52
33 CrnosxeHue ¥ BEIMUTaHUE BEKTOPOB, YMHOXKE-
HUE BEKTOpa Ha YUCIIO
39 Pa3noxxeHue BekTopa 1o 1ByM HEKOJUTHHEap-
HBIM BEKTOpam
40 | KoopauHaTel BEKTOpa bubmorexa LHOK
https://m.edsoo.ru/8al44fbe
CkansipHO€ POU3BE/IEHNE BEKTOPOB, €TO MPH- bubnnoreka [JOK
4l MEHEHHE ISl HaXOKJEHUS JUIMH U YTII0B https://m.edsoo.ru/8a14539c¢
CkanspHoe mpou3Be/ieHHe BEKTOPOB, €T0 MpH- bubnnoreka [JOK
42 MEHEHUE JIJIsl HaXO0XKJIEHUS! ITIUH U YTJIOB https://m.edsoo.ru/8a14550e
43 | Pemienue 3a/1a4 ¢ MOMOIIBIO BEKTOPOB bubmorexa LHOK
https://m.edsoo.ru/8al44c3a
44  Pemenue 3a7a4 C MOMOIIBIO BEKTOPOB bubmorexa [IOK
https://m.edsoo.ru/8a1458c4
45 [IpuMeHeHHe BEKTOPOB IS PEIICHUS 33129
bu3uku
46  KourtpomnbHas pabora 4 no teme "BexTopsr” Eg]f::?/(:gé;;(ic.)rﬁ/%l 45b08
47 | JlekapTOBBI KOOPAUHATHI TOUYEK HA MIIOCKOCTH
. bubnuotexa [JOK
48 VpasHeue npamoi https://m.edsﬁ).ru/Sal45048
49 | VpaBHeHue npsmMoit
50 | YpaBHEHHE OKPYKHOCTH bubnmuorexa [JOK



https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48

https://m.edsoo.ru/8al4635a

KoopauHnaTsl TOuek nepeceyeHns OKpyK HOCTU

bubmuoreka [JOK

> U TIPSIMOM ! https://m.edsoo.ru/8a146620
57 MeTtoa KOOpAMHAT MPH PEIICHUH TeOMeTpHYe- 1
CKHUX 3a/1a4, MPAKTUYECKUX 3a]1a4
53 MeTo1 KOOpAMHAT TIPH PEIICHUU TeOMETprUde- 1
CKHUX 3aJ1a4, MPAKTHYECKUX 33124
54 MeTtoa KOOpAMHAT MPH PEIICHUH T'eOMEeTpHYe- 1
CKUX 3a/1a4, MPAKTUYECKUX 3a/1a4
Kontponbhas padota 5 o reme "JlekapToBbI bubnuorexa [JOK
55 " 1
KOOPAMHATHI HA TUIOCKOCTH https://m.edsoo.ru/8al146e0e
56 [TpaBuiIbHBIE MHOTOYTOJIBHUKY, BBIYHCIICHUE 1 bubmmoreka [JOK
WX DJICMCHTOB https://m.edsoo.ru/8al46fda
57  Ywucno n. JInmuHa OKpY>KHOCTH 1 https://m.edsoo.ru/8a1472¢8
58 | Ywucno . [IiMHA OKPYKHOCTH 1 https://m.edsoo.ru/8al4714c
59 | JlivHa Ayru OKpY>KHOCTHU 1
60  Pamuannas mepa yria 1 https://m.edsoo.ru/8al4714c
61 | Ilmomane Kpyra, CEKTOpa, CErMEHTa 1 https://m.edsoo.ru/8a147426
62 | Ilnomanap Kkpyra, CeKTopa, CerMeHTa 1 https://m.edsoo.ru/8a147750
63  Ilmomane Kpyra, CEKTOpa, CErMEeHTa 1 https://m.edsoo.ru/8a147750
64 | [loHsTHe O ABMKEHUHU IUIOCKOCTH 1 https://m.edsoo.ru/8al147c¢82
65 | I[lapamienbHBbIN IEpEeHOC, TTOBOPOT 1 https://m.edsoo.ru/8a147f16
66  IlapamienbHbIN TEPEHOC, TOBOPOT 1 https://m.edsoo.ru/8a147f16
67  IlapannenbHbIN EPEHOC, TOBOPOT 1
68 | IlapannenbHbli IEPEHOC, TOBOPOT 1
69  IlpumeHeHue IBM>KEHUI MPU PEIICHUH 33124 1 https://m.edsoo.ru/8a1480e2
Konrtponsnas padora 6 no temam "[IpaBuib-
70  HBIE MHOTOYTOJIBHUKH. OKPYKHOCTH. J|BHKe- 1
HUS TIOCKOCTH"
| Lo oG oo | B 10K
i P p https://m.edsoo.ru/8a148524
9yiH. TpeyronbHUKU
e I Busorea 10K
- ap PHCHMKYIAP https://m.edsoo.ru/8a148650
psIMbIC
[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS
73 3HaHmil. OKpY>KHOCTH U KpyT. [ 'eomeTpudeckue 1
MMOCTPOCHHUS. YTIIbI B OKPYKHOCTH
[ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AT
74 | 3HaHU. BrincaHHBIC U ONMUCAHHBIE OKPYXKHO- 1
CTH MHOTOYTOJIbHUKOB
75 | UroroBast KOHTpoJsibHas paboTa 7 1 https://m.edsoo.ru/8a148920
76 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPO- 76

I'PAMME
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30-
BATEJbHOM ITPOT'PAMMBI

7 KUIIACC

Kon nposepsi-
€MOT0 pe3yib-
Tara

6

[IpoBepsieMble IpeAMETHBIC PE3YIbTATHl OCBOCHUS OCHOBHOW 00pa30BaTEIbHOMN MPOrpaMMBbI OC-
HOBHOTO 00111eT0 00pa3oBaHus

['eomeTrpus

6.1

6.2

Pacnio3naBaTh U3ydeHHbIE TeOMETpUUECKHE (GUTYPBI, ONPEACIATh UX B3aUMHOE PacIoJIOKEHNUE,
n300pakaTh reOMETpUUECKUE (PUTYpPBI, BBIMOIHATH YEPTEKHU IO YCIOBHUIO 3aaa4yu. M3mepsars
JMHENHBIE U YIJOBblE BEIMYMHBI. Pelare 3a1a4un Ha BBIUMCICHUE JUIMH OTPE3KOB U BEJIIMYUH
YTJIOB

Jlenatp rpyOyro OLEHKY JTUHEHHBIX U YIJIOBBIX BEJIHMUYUH MPEIMETOB B peaslbHOW KHU3HH, pa3Me-
POB NMPUPOAHBIX 00BEKTOB. Paznnuare pa3mMepbl 3TUX 0OBEKTOB M0 MOPSIIKY BETHUUHBI

6.3

CTpOI/ITB YEPTECIKU K TCOMCTPUICCKHUM 3aJjadaM

6.4
6.5

ITosp30BaThCs MpU3HAKaMU PABEHCTBA TPEYTOJbHUKOB, MCIIOJIb30BaTh NPHU3HAKU M CBOWCTBA
pPaBHOOEPEHHBIX TPEYTOJILHUKOB IPH PEIICHUH 3374

HpOBOI[I/ITB JIOTUYCCKUEC PACCYKACHUS C UCITIOJIB30BAHNEM I'€COMCTPUICCKUX TCOPEM

6.6

[Tosp30BaThCs MpU3HAKAMK PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEINAHBbI,
IIPOBEACHHOW K THIIOTEHY3€ IPSIMOYIOJIBHOIO TPEYIrOJbHUKA, B PEIICHUU I'€OMETPUYECKHUX
3a1a4

6.7

OnpenensaTh MapaiebHOCTh MPSAMBIX C TOMOMIBIO YTIIOB, KOTOpBIE 00pa3yeT ¢ HUMH CEeKyIasl.
OrnpenensaTh NapajyIeIbHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK OJIHOM
IPSIMOM 10 TOYEK APYrou mpsiMoit

6.8

Pematsp 3agaun Ha KJIeT4aTon 6YM8.1"€

6.9

6.10

6.11

[TpoBOIUTH BBIUMCIIEHUS U HAXOJUTh YHUCIOBbIE U OYKBEHHBIE 3HAUEHUS YIJIOB B FreOMeTpuye-
CKMX 33JlayaxX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB
YTJI0B, 00pa30BaHHbIX MPU MEPECEUEHUH JIBYX NapajiesIbHbIX MPSAMBIX ceKyllel. Pemars mpax-
TUYECKHE 3aa49X HAa HaXOKJICHUE YIJIOB

Brnaners MOHATHEM T'€OMETPHUYECKOTO MECTa TOUEK. YMETh ONpeNeniaTh OUCCEKTPUCY yria U
CEpPENMHHBIN NTEPIEHIUKYIISIP K OTPE3KY KaK FTE€OMETPHUUECKHE MECTA TOUEK

DopMynMpOBATH ONPEAEICHUS OKPYKHOCTH M Kpyra, XOpJbl U AUAMETPA OKPYKHOCTH, MOJIb-
30BaThCsl UX CBOMCTBAMU. YMETh IPUMEHATH 3TU CBOMCTBA IIPU PELICHUU 33184

6.12

6.13

Brnaners NoHATHEM ONKCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh HaXOIUTh €€ LICHTP.
[Tonb3oBarbest pakTaMu O TOM, YTO OMCCEKTPUCHI YITIOB TPEYTOJIbHUKA MIEPECEKAIOTCS] B OAHON
TOYKE, U O TOM, YTO CEPEANHHBIE NIEPIEHANKYIISAPHI K CTOPOHAM TPEYTOJbHUKA MIEPECEKAOTCS B
OJTHOU TOYKE

Biramers nmoHATHEM KacaTeIbHOM K OKPYKHOCTH, ITOJIB30BAaThCA TEOPEMOM O NEPHEHANKYIIAP-
HOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOTO K TOUKE KaCaHUs

6.14
6.15

[Ionp30BaThCS HpOCTCf/'IHlHMH TreoOMCTPpUICCKUMU HEPABCHCTBAMU, TIOHUMATh HUX HpaKTI/I‘-ICCKI/Iﬁ
CMBICJI

HpOBO}II/ITB OCHOBHBIC TCOMCTPHYCCKHUEC ITOCTPOCHUSA C TIOMOIIIBIO MUPKYJIA U JIMHEHKHU




8 KJIACC

Kona npoge- N N
PACMOTO pe- IIpoBepsiembIe IpeIMETHBIE PE3yIBTATHl OCBOSHHS OCHOBHOW 00pa30oBaTeIbHON MPOTPaMMEbI
syIbTaTa OCHOBHOT0 0011er0 00pa3zoBaHus
6 I'eomerpus
6.1 Pa01303HaBaTL OCHOBHbBIC BHJIbl UYETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJb30BAThCS HX
CBOMCTBAMH IIPU PEIICHUH F'€OMETPUYECKUX 3a7a4
6.2 [TpuMeHsTh CBOMCTBA TOUKH MEpPeceueHUs] MeaH TPeyrojibHUKa (LIEHTpa Macc) B pellle-
HUU 3a/1a4
Bnaners nonstueM cpeaHeit JIMHUM TPEYroJIbHUKA U Tpareluu, MIPUMEHSTh UX CBOMCTBA
6.3 MpU pEIIeHUU TeoMeTpudeckux 3aaad. [lomp3oBaThest TeopeMoit daneca U TEOpPEeMoil o
MPOMOPIMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PEHICHUS TPAKTUYECKUX 3a]1a4
6.4 [TpuMeHsTh NpU3HAKU TOI00US TPEYTOIBHUKOB B PELICHUH F€OMETPHUECKUX 3ajau
[Tonb3oBatbes Teopemoii [Tudaropa s perieHus reOMeTpUYECKUX U MPAKTUUYECKHUX 3a-
6.5 nad. CTpoUTh MaTEMaTUYECKYIO MOJIETh B MPAKTUUYECKHUX 3a7adax, CAMOCTOSITEIIBHO Jie-
JaTh YePTEXK U HAXOUTh COOTBETCTBYIOIINE JIJTMHBI
6.6 BnaneTe NOHATUSAMU CHHYCA, KOCUHYCA U TaHT€HCA OCTPOTO yria NpsMOYIOJbHOIO Tpe-
yroiabHuKa. [107630BaThCsl STUMH MOHATUIMU JJI PEIICHHUS TPAKTUYECKUX 337124
BeruucasaTe (pa3nuyHbIiME CIIOCOOAMHU) TUIONIAIb TPEYTOJIbHUKA U TIJIOIIAId MHOTOYTOJIb-
6.7 HBIX Quryp (mosb3ysach, rae HeoOXoIuMO, KalabKynsiTopoMm). [IpuMeHSTh MOITy4eHHbIE
YMEHUS B MMPAKTHYECKUX 3a7adax
Bianers moHATHAMH BIUCAHHOTO W IEHTPAJIBHOTO YIJIa, UCMOJIb30BATh TEOPEMBI O BIIH-
6.8 CaHHBIX YIJIaxX, YIrJiax MEXIy XOopJaMu (CeKyIIUMH) U YIie MEeXIy KacaTelbHOH U XOp-
JIOM TpU PEIICHUH T€OMETPUUECKUX 3a1a4
6.9 Bnaz[eTL MOHSATUEM ONHMCAHHOTO YETBIPEXYTOJIbHUKA, MPUMEHITh CBOMCTBA ONMMCAHHOIO
YETHIPEXYTOJIbHUKA MTPU PEIICHUN 3a/1a4
[IpuMeHsTh TIOJTy4eHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEeMAaTHUYECKUE MOJICIIH JIJIst
6.10 3a/1a4 peaIbHOW KU3HU U NMPOBOAUTH COOTBETCTBYIOLIME BBIYHMCIICHUSI C MPUMEHEHHEM
110/100UsI U TPUTOHOMETPUH (TIOJIB3YSICh, I/1I€ HEOOX0IUMO, KAJIbKYIISITOPOM )
9 KJIACC
Konm mpose- N N
PAEMOTO Pe- [TpoBepsiemMble IpeMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHON 00pa30BaTeNIbHON MPOrpaMMEI
synprata OCHOBHOT'O 001IIer0 00pa3oBaHusI
6 ['eomeTpus
3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMH OCTPBIX YTIJIOB, HAXOJAUThH C UX MOMOIIBIO Pa3Iny-
6.1 HBIE JIEMEHTHI MPSIMOYTOJIBLHOTO TPEYTOJbHUKA («PEIICHUE MPSIMOYTOJIBHBIX TPEYTOJbHU-
KOB»). HaxouTh (C MOMOIIBIO KATBKYISTOPA) JUTHHBI U YTIIBI ISl HETAOJIWYHBIX 3HAYSHUN
6.2 [Tonb3oBatbest hopMynaMu MPUBEIACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKAECTBOM
JUTST HAXOXKIEHUSI COOTHOIICHUH MEX Ty TPUTOHOMETPUUECKIUMH BETMIHMHAMH
Hcnonb30BaTh T€OPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXOXKIACHUS PA3IUYHBIX AJIEMEHTOB
6.3 TPEYroJIbHUKA («pEeLIEHUE TPEYrOoJIbHUKOBY»), MPUMEHSTh UX MPU PEHICHUH T'eOMeTpuye-
CKHX 3a/1a4
6.4 Branets monsTHsiMU npeoOpazoBaHus MOA00HMs, COOTBETCTBEHHBIX JIEMEHTOB MOJ00HBIX

¢uryp. Ilonb3oBaThCsi CBOMCTBAMH MOJO0US MPOU3BOJBHBIX (DUTYp, YMEThb BBIUUCISATH




JUIMHBI U HAaXOAMUTH YIIIbI y MOA0OHBIX (uryp. [IpuMeHsaTs cBoiicTBa 0100 B MIpaKTHYe-
CKHUX 33Jadax. YMeTh IPUBOIUTH MPUMEPHI OJOOHBIX (DPUTYP B OKpPYXKAIOIIEM MHpE

IToap30BaThCs TCOpEMaMu O MPOU3ZBCACHUU OTPC3KOB XOpA, O NPOU3SBCIACHHU OTPC3KOB

6.5 .
CCKYIIUX, O KBAAPaATC KaCaTCJIbHOU

[Tonp30BaTbcsi BEKTOpaMU, IOHUMATh UX F€OMETPUUECKUI U (PU3HUYECKUI CMBICT, IpUMe-
6.6 HSTh UX B PEIICHUH T€OMETPUYECKUX U (PU3NYECKHX 3anad. [[puMeHsTh cKansipHOe Mpou3-
BEJICHHUE BEKTOPOB Ul HAXO0XACHUS JJIMH U yIII0B

ITonw3oBaThCA MCTOAOM KOOPAHHAT Ha IIJIOCKOCTH, ITIPUMEHATH €0 B PCIICHUHN I'€COMETPU-
YCCKUX U NPAKTUUYCCKHX 3aJiayd

6.7

Bragers NOHATHSAMM MPAaBUJIBHOIO MHOIOYTOJIBHUKA, JAJIMHBI OKPY)KHOCTH, JUIMHBI TyTU
6.8 OKPYKHOCTH M PAaJIMAHHOW MEpBI YIJIa, YMETh BBIYMCIIATH IUIOIIAAb KPyra U €ro yacrem.
[IpuMeHATH MOTYy4YEHHbIE YMEHUS B IPAKTUUECKUX 337a4ax

HaxoauTte ocu v LeHTpbl CHMMETPUN (PUTYDP, TPUMEHSTH JABMKEHUS TNIOCKOCTH B MPO-

6.9 .
CTEHIINX CIIydasx

[IpumeHATh NOydYEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMAaTUYECKUE MOJAEIHU IS
6.10 3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYMCIIEHUS ¢ IPUMEHEHHEM I10-
JOOHS U TPUTOHOMETPUIECKUX (PYHKIUH (TI0TB3YACh, IIe HE00XO0AUMO, KaTbKYISITOPOM)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
6 IT'eomerpus

Havansuele nonsaTus reomerpun. Todka, npsiMasi, OTPE30K, Jyd. Yrou. Buael yrinos. BeprukansHbie u

6.1 cmexuble yrabl. buccektpuca yria. JIomanas, MHOroyrojapHuk. IlapamiensHocTs U nepneHAUKYISAP-
HOCTb IIPSIMBIX

6.2 Cummerpuunblie purypsl. OCHOBHBIE CBOMCTBAa OCeBOM cUMMeETpuu. [IpuMepsl cUMMETpUHN B OKpyKa-
IOILLIEM MHpE

63 OcHoBHBIE TIOCTPOCHHS C TIOMOIIBIO LHPKYJIS H nuHelku. TpeyronbHUK. BricoTa, Meanana, Ouccek-
TpHUCa, UX CBOMCTBA

6.4 PaBHOOeIpeHHbIN 1 pABHOCTOPOHHUI TpeyroJbHUKH. HepaBeHCTBO TpeyroibHHUKa

6.5 CaoiicTBa M MPU3HAKHU PAaBHOOEPEHHOIO TpeyroiabHUKa. [Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB

6.6 CpolicTBa M NpHU3HAKM NapajUleNbHbIX NpsMbIX. CymMma yIriioB TpeyrojpHUKAa. BHemHue yrisl Tpe-
YTOJIbHHUKA
[IpssmoyronbHbIN TpeyrosbHUK. CBOMCTBO MeAMAHBI MPSIMOYIOJIBHOTO TPEYTOJbHUKA, TPOBEAEHHON K

6.7 runorenyse. [Ipu3Hakyu paBeHCTBA MPSMOYTOIbHBIX TPEYTOJBHUKOB. [IpsMOYTOIBHBIN TPEYTOJBHUK C
yriom B 30°

6.8 HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOW, TeOpema O
OosbleM yriie ¥ 0oJIbIIel CTOpOHE TpeyrojibHUKa. [leprnenauKysp 1 HaKJIOHHAs

6.9 I'eomerpuueckoe mecto Touek. buccekrpuca yria u cepeAMHHBIN NEPIEHAUKYIISAP K OTPE3KY KakK Ieo-
METPUYECKHE MECTA TOUEK

6.10 OKpY>XKHOCTh M KpPYT, XOpJa U JUaMETp, UX CBONCTBA. B3auMHOE pacnonokeHne OKPYKHOCTU U Mps-

) Moii. KacarenpHas u cekylas K OKpyKHOCTH
6.11 OxpyXHOCTb, BDMCAaHHas B yroJj. BrincaHHas 1 ONMCaHHAsi OKPYKHOCTH TPEYTOJIbHUKA




8 KJIACC

Kon [TpoBepsieMblii AIEMEHT COACpKAHUS
6 T'eomerpus
6.1  UYerbipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 IIpsmMoyronpHUK, poMO, KBaJApaT, UX MPU3HAKU U CBOHCTBA
6.3 Tpanenwus, paBHOOOKas Tpamenusi, e€ CBOWCTBa U pu3HaKu. IIpsMoyronpHas Tpamnenus
6.4 Meron yasoenuss menuansl. LleHTtpanbHas cummerpus. Teopema Daneca U TeopemMa O IPONOPLHO-
HaJIbHBIX OTPE3Kax
6.5 Cpennue JUHUM TPEYroJbHUKA U Tpaneuuu. LleHTp macc TpeyrojibHuKa
6.6 [TogoOue TpeyrodbHUKOB, KO3 dunmueHT noaodus. [Ipuznaku nomodus TpeyronbHUKOB. [IpumMenenue
110100151 IPU PELIEHUH NTPAKTUUYECKUX 3a]a4
6.7 ®opmyibl A IUIOIIAIU TPEYTOJIbHUKA, [TapajliesiorpaMma, poM0a 1 Tpanelnuu
6.8 CaoiicTBa miomasaei reomerpudeckux Gpuryp. OTHOIICHHE IUIOIIA el TOA00HBIX HUTYD
6.9 Brruucienue mioniaaei TpeyroabHUKOB  MHOTOYTOJLHUKOB Ha KJIETYAaTON Oymare
6.10 Teopema Iludaropa. [Ipumenenue Teopemsl [ludaropa npu pemieHNN NpakTUYECKUX 3a/1a4
6.11 CuHyc, KOCUHYC, TAHT€HC OCTPOTO YIJia MPSIMOYTOJILHOTO TpeyrojibHUKa. OCHOBHOE TPUTOHOMETpHUYE-
' CKOE€ TOXIeCTBO. TpuroHoMmerpuueckue GyHKIuU yriioB B 30°, 45° u 60°
6.12 BnucanHuble U HEHTpaJIbHBIE YIJIbl, YTOJI MEKIY KacaTeIbHOU M XOPAOW. YIUIBI MEXAY XOpAAMH U Ce-
KYIIUMH
6.13 BrnucaHHbIe U OUCAHHBIE YETHIPEXYTOJIbHUKH
6.14 B3aumuoe pacrnonoxenue nByx okpykHocteil. Kacanme okpyxknocteit. OOmiue xacaTeiabHbIe K JIBYM
OKPYKHOCTSIM
9 KVIACC
Kon IIpoBepsieMblii 31eMeHT coepP:KaAHUSA
6 ['eomeTpus
6.1 Cunyc, kocunyc, Tanrerc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYIIbI
MIPUBEJICHUS
6.2 Pemenne tpeyronbHukoB. Teopema KOCMHYCOB U TeopeMa CHUHYCOB. PellleHne npakTHYecKuX 3a1ad C
HCIOJIb30BAHUEM TEOPEMBbI KOCUHYCOB M TEOPEMbI CHHYCOB
6.3  IIpeoOpazoBanue nogodus. [logqo0ue cOOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema o MPOM3BENCHUH OTPE3KOB XOPJl, TEOPEMEI O NPOU3BE/CHHU OTPE3KOB CEKYLIX, TEOPEMa O
KBaJipaTe KacaTeJabHOU
BekTop, nnuHa (MOysb) BEKTOpa, COHAIIPABIEHHBIE BEKTOPHI, IPOTHUBOIOIOKHO HAIPaBIE€HHbIE BEK-
6.5 | TOpBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAllMM HaJ BeKTOopamu. Pa3noxeHue Bek-
TOpa MO IBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CxansipHoe NpON3BEIeHUE BEKTOPOB, MPUMEHEHUE AJI HaXOXKACHUS ITUH U yT-
JIOB
6.7 JlexapToBbl KOOPIAMHATHI HA IUIOCKOCTH. YpaBHEHUS NPSIMON U OKPY)KHOCTH B KOOpAMHATaXx, Iepece-
YeHHEe OKPYXHOCTEH U MpsAMBIX. MeToa KOOpIMHAT U €ro MPUMEHEHNE
6.8  IIpaBUsIbHBIE MHOTOYTOJBHUKHI
6.9 Jlnuna okpyxHocTu. ['pagycHast M paguaHHas Mepa yria, BBIUUCIECHUE JUIMH YT OKPY>KHOCTEN
6.10 Ilnomanp Kpyra, CEKTOpa, CErMEHTa
6.11 JIBU>KeHHs TUIOCKOCTH W BHYTPEHHHE CUMMeTpuu ¢Guryp (dIemMeHTapHble mpenctaBienus). [lapan-

nenbHBIN nepexHoc. [loBopor




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOE-
HHUS OCHOBHOM OBPA30OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA-

30BAHUA

Koa npoBeps-
eMoro Tpedo-
BaHUA

IIpoBepsiemble TpeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHMs HA OCHOBE
oroc

YMeHnue onepupoBaTh NOHATHAMH: MHOXKECTBO, IOJMHOKECTBO, OIIEPALIMHA HAJl MHOMKE-
CTBaMHU; YMEHHE ONEPUPOBATh MOHATHIMHU: rpad, CBA3HBIN Tpad, AepeBo, LUKI, MPHU-
MEHATh MX NPHU PELICHUH 3a]ad; YMEHHME MCII0JIb30BaTh IpauuecKkoe MpeCcTaBleHHe
MHOXECTB [UIsl OIMCAHUS pPEalbHBbIX MPOLECCOB U SBJIICHUM, IPHU PEIICHUU 3a4a4 W3
APYTUX y4eOHBIX IPEAMETOB

Vmenue OIICPHUPOBATH IMOHATHUAMU: OIPCACIICHHUE, aKCMOMa, TCOpEMA, N0KA3aTCIbCTBO,
YMCHHC PACIIO3HABATH HCTHUHHBLIC W JIOKHBIC BBICKA3BIBAHUS, MPUBOJAUTHL HNPUMEPBI U
KOHTPIPHUMEPLI, CTPOUTH BBICKA3bIBAHUA U OTPHULIAHUA BBICKA3bIBaHHI

YMeHnue onepupoBarh NOHATHAMH: HAaTypallbHOE YMCIIO, IIPOCTOE U COCTABHOE YMCIIO,
JIEJIMMOCTbh HATYpaJIbHbIX YMCElN, MPU3HAKKU JEITUMOCTH, LI€JI0€ YUCIIO0, MOJYJIb YucIia,
OOBIKHOBEHHAs po0b U JecATUYHas IpoOb, CTAaHAAPTHBIA BUJ YHCIA, PALMOHAIBHOE
YHCII0, UPPALMOHATIBHOE YUCIO, apu(PMETHUECKUI KBAJPATHBIM KOPEHb; YMEHHE BbI-
IIOJIHATH JIEHCTBUS C YMCIAMH, CPaBHUBaThb U YIOPSAJOYMBATH YNCIA, IPEICTABIATH
YKclia HA KOOPJUHATHON MPSIMON, OKPYIJIATh YUCIIA; YMEHUE AeaTh IPUKUIKY U OLEH-
KY pe3y/ibTaTa BEIYUCICHUI

YMeHue onepupoBaTh MOHATHSAMU: CTENEHb C LIEIbIM ITOKa3aTeaeM, apupMeTHudecKui
KBaJpaTHBI KOpEHb, MHOTOWIEH, ajreOpandeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpDHEM HATypaJIbHOM CTemneHu OOJIbIle €AMHUIIbI; YMEHHE BBINOIHATH PAacdy€Thl IO
dbopmynam, npeoOpa3oBaHus IENBIX, TPOOHO-PAIIMOHATBHBIX BBIPAKECHUH M BBIpaXKe-
HUI ¢ KOPHSAMH, Pa3JIoKeHHUEe MHOIOWJICHa HAa MHOXHTEIH, B TOM YHUCIIE C MCII0JIb30Ba-
HUEeM (opMyJ1 pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATUSMHU: YHCIOBOE PABEHCTBO, YPABHEHHUE C OAHOU IEPEMEH-
HOH, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOMN; YMEHUE PEIIaTh JINHEWHBIE U
KBaJ[paTHbIE YpaBHEHUs, IPOOHO-PALMOHAIbHbBIE YPABHEHUSI C OJJHON MEPEMEHHOH, CH-
CTEMBI JABYX JINHEWHBIX YPAaBHEHUH, JUHEHHbIE HEPABEHCTBA U MX CUCTEMBI, KBaJpaT-
Hble M JpOOHO-pallMOHATbHbIE HEPABEHCTBA C OJHOM NMEpEMEHHOH, B TOM 4YHcIe MpU
peuieHuy 3a1a4d U3 APYrux NpeaIMETOB M MPAKTHYECKUX 3a]a4; YMEHHE HCIIOJIb30BaTh
KOOP/AMHATHYIO NPSIMYI0 UM KOOPAMHATHYIO IUIOCKOCTh Ul HM300pa)kKeHUs peleHun
YPAaBHEHUM, HEPAaBEHCTB U CUCTEM

YMeHnue onepupoBaTh MOHATHIAMU: QYHKIMS, TpapuK GyHKUNU, HYIU (QYHKIUHU, TIPO-
MEXYTKH 3HAKOIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHHs, yObIBaHUs, HauOoJjbllee U
HauMeHblllee 3HaueHus1 QyHKIUU; YMEHHE ONEepUpOBaTh MOHATUSAMU: MpsiMasi MPOMop-
LUOHAIBHOCTb, JHHEHHas (YHKUUSA, KBagpaTH4Has (yHKIMsA, oOpaTHas MPOIOPIHO-
HaJIbHOCTH, Mapadoia, runepoosa; yMeHue CTpPOUTh rpapuku GyHKIUH, UCIIONIb30BaTh
rpaduKy A ONpeiesIeH!s] CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, JJIsl pelIeHus 3a1ad
U3 IpYruX y4eOHBIX MPEIMETOB U pealbHON KU3HU; YMEHHE BbIpa)KkaTh (hOpMyIaMHu 3a-
BUCHMOCTH MEXAY BEIMUMHAMU

YMeHue onepupoBaTh HMOHATHAMM: TOCIEIOBATENBHOCTD, apu(MeTHUecKass U reoMeT-
pudecKasl MpOTrpeccur; YMEHHE HCIOIb30BaTh CBOWCTBA IMOCIEAoBaTeIbHOCTEH, Gop-
MyJbl CYMMBI U OOILIEro wieHa MpH PelIeHUH 3ajad, B TOM YHCJe 3a1ad U3 APYrux
y4eOHBIX IPEIMETOB U PEATTbHOM KU3ZHU

Vmenune peiiaTth 3aJa4du pa3HbIX THUIIOB (B TOM YHCJIC HAa OPOUCHTHI, JOJHW W 4YacCTH,
JABHIKCHUC, pa60Ty, IECHY TOBAPOB U CTOUMMOCTL IIOKYIIOK WU YCIYT, HAJIOTHU, 3aa4U U3




00JIacTH yTpaBlieHUs] JTUYHBIMU U CEMEHHBIMU (PMHAHCAMU); YMEHUE COCTaBJIATH BbI-
pakeHHUs, YPaBHEHHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33aJa4M, UCCIEN0BATh I10-
Jy4eHHOE pPeLICHHE U OLICHUBATh IPABON0J00HOCTh MOJIy4YE€HHBIX PE3YJIbTaTOB

YMenue onepupoBaTh MOHATHSIMH: (UTYpa, TOUKA, OTPE3OK, MpsMas, Jyd, JIOMaHas,
yroJl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PABHOOCIPEHHBI U PAaBHOCTOPOHHUN TPEYroiib-
HUKH, TPSIMOYTOJILHBIN TPEYroJbHUK, MeIuaHa, OMCCEKTprca U BbICOTA TPEYroJIbHUKA,
YeTBIPEXYTOJBHUK, IapajljiesiorpaMM, pomO, MpsSMOYTOJbHHUK, KBaJpar, Tpamelus;
OKPY>XKHOCTb, KpYT, KacaTeJbHast; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMU (PUTypaMu; yme-
HUE pellaTh 3a/1a4y, B TOM YKCJIE U3 IOBCEAHEBHON KU3HU, HA HaXOXKIEHUE T'€OMETPHU-
YEeCKUX BEJTMYMH C IPUMEHEHUEM H3yYEHHBIX CBOMCTB (hUryp u pakTon

10

YMeHue onepupoBarh MOHSATUSMU: PABEHCTBO (UTYp, PABEHCTBO TPEYrOJIbLHUKOB; Ma-
PaIENBHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX, YTOJI MEXIY MPSMBIMHU, TEPHIECHANKY-
JSip, HAKJIOHHAs!, MPoeKus, mojodue puryp, nogoOHbIe TPEYroJbHUKH, CHMMETPHUSI OT-
HOCHUTEJIBHO TOYKH U IPSIMON; YMEHHE PAacllO3HAaBATh PABEHCTBO, CUMMETPUIO U MOJ0-
6ue duryp, napaienbHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh NOHATUAMU: JJIMHA, PACCTOSHUE, YToJl (BEIMYMHA YIJia, CHHYC U
KOCHHYC YTJIa TPEyrojbHHKA), TUIONIa/b; YMEHUE OIEHHWBATh pa3Mephl NMPEIMETOB U
00BEKTOB B OKPY>KAIOILIEM MUPE; YMEHUE MPUMEHATH (HOPMYIIBI IEpUMETpa U TUIOHIAIN
MHOT'OYTOJIbHUKOB, JIJTMHBI OKPY>KHOCTH W IUIOLIAAM Kpyra, o0bema MpsMOYTOJIBHOTO
napajuiefienuine1a; yMeH’ue NpUMEHSITh MPU3HAKH PAaBEHCTBA TPEYTrOJILHUKOB, TEOPEMY
0 CyMME YTJIOB TPEYrojbHUKa, TeopeMy lludaropa, TpuroHOMETpUIECKUE COOTHOIIIE-
HUS JJIs BBIYMCIICHHUS UTMH, PACCTOSHUM, MIoaaen

12

YMmenue uzobpaxarb iockue GUrypsl 1 MX KOMOWHAIIUH, TPOCTPAHCTBEHHBIE (PUTYPHI
OT PYKH, C IOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB IO TEKCTO-
BOMY WJIM CUMBOJIBHOMY OIIHMCAHUIO

13

14

YMmenue ONCpHUPOBATH IMOHATUAMMU: IIPAMOYTIOJIbHAA CUCTEMA KOOPAWHAT, KOOPAWHATHI
TOYKH, BEKTOpP, CyMMa BCKTOPOB, IIPOU3BCACHUC BCKTOPA HA YUCIIO, CKAJIIAAPHOC IIPOU3-
BCACHHUC BCKTOPOB; YMCHHEC HCII0JIb30BAaTh BCKTOPLI U KOOPAWHATLI JJIA NPCACTABJICHUA
JAaHHBIX W pCHICHUSA 3aJla4, B TOM YHCJIC U3 APYTrUX y‘le6HI>IX npeaMETOB U peaﬂLHOﬁ
KHU3HU

YMeHue onepupoBaTh MOHSATUSAMU: CTOJIOMKOBBIE M KPYroBbIE AMAarpamMmbl, TaOIMIIbI,
cpeaHee apupMeTHyecKoe, MeluaHa, HauOoJblllee U HauMEHbIIee 3HAUYeHUs, pa3Max
YHCJIOBOr0 Habopa; yMEHHE HU3BJEKaTh, UHTEPIPETHUPOBAaTh U MpeoOpa3oBbIBaTh MH-
¢dopmanuio, NpeJCTaBICHHYIO B Ta0IUIaX U Ha JUarpaMMax, OTPaXarollylo CBOMCTBA U
XapaKTePUCTUKHU PeasIbHBIX MPOIIECCOB U SIBJICHUI; YMEHNE paclo3HaBaTh U3MEHUYUBBIE
BEJIMYMHBI B OKPYKAOILEM MUPE

15

YMeHue onepupoBaTh MOHATUSMU: CIyYalHBIN OMBIT (CIy4alHBIM SKCIIEPUMEHT), dIie-
MEHTapHOE COOBITHE (3JIEMEHTApHBIN UCXOJ1) CIy4YallHOro OMbITa, CIy4ailHOE COOBITHE,
BEPOSITHOCTH COOBITHS; YMEHHE HaXOJUTh BEPOATHOCTH CIIy4ailHBIX COOBITHI B OIBITAX
C PaBHOBO3MO>KHBIMHU JIEMEHTApPHBIMU COOBITUSIMM; YMEHUE PElaTh 33Ja4d METOA0M
OpPraHU30BaHHOTO Mepedopa M C MCIIOJIb30BAaHUEM IPAaBUIa YMHOXKEHHUS; YMEHUE Olle-
HUBATh BEPOSITHOCTH PEATIbHBIX COOBITUH U SBJIEHUI, TOHUMATh POJIb MPAKTUYECKH J10-
CTOBEPHBIX U MaJOBEPOSTHBIX COOBITHI B OKPY’KAIOLIEM MHUPE U B JKU3HU; 3HAKOMCTBO
C MOHSTHEM HE3aBUCUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIINUX YHCET U €ro po-
JIBI0 B MAaCCOBBIX SIBJICHUSIX

16

YmMmenue BBI6I/IpaTB l'IOIIXOIIHH_[I/Iﬁ I/IBYIICHHBII\/'I MCTOA IJid pCIICHUA 3aaa4vu, MPHUBOJUTH
IMPpUMEPLI MATEMATUYCCKUX SaKOHOMepHOCTeﬁ B MMpUPOAC U XKU3HU, paClliO3HABATh IIPO-
SAIBJICHUC 3aKOHOB MATCMATUKHU B HCKYCCTBEC, OIMMCBLIBATH OTACJIBHLIC BBIAAIOMIUCCI PC-
3YyJIbTAThI, IOJYUYCHHBIC B XOAC PAa3BUTUA MATCMATHKU KaK HAYKH, IPUBOAWUTE IPUMEPHI
MaTEMATHYCCKHUX OTKpBITI/Iﬁ " UX aBTOPOB B OTE€UYECTBEHHOU U BCGMHpHOﬁ HUCTOpUHn




IHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA OI'D 11O MATEMATHUKE

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Kon
1 Yucna v BIYKCICHUS
1.1  HarypanbHble u nemnble uncia. [Ipu3Haku 1e1MMOCTH LENbIX YUCET
1.2 OOBIKHOBEHHBIE U JECSITHUHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE IEPUOAUYECKUE APOOHU
1.3 PanuonanbpHble yncia. Apudmernyeckue onepamnuy ¢ palMoOHAIbHBIMU YHCIaAMU
1.4  JlelicTBuTeNbHBIC YUCTA. ApU(DMETHUCCKHUE ONIEpaAIliU C ACHCTBUTEILHBIMH YHCIAMHU
1.5 IpubnmxEHHbIE BBIYUCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pPe3y/IbTaTa BbIUMCICHHM
2 | AnreOpanyeckuie BhIpaXEHUS
2.1 = bykBeHHBIC BbIpaKEHUS (BBIPAKECHUS C IEPEMEHHBIMH )
2.2 Crenenb ¢ nenbiM nokasareneM. CTeneHb ¢ paluoOHAIbHBIM Moka3ateneM. CBONCTBA CTEIIEHU
2.3 = MHorouieHbl
24  Anrebpamueckas 1poOb
25 ApI/I(l)MveTI/IIIeCKI/Iﬁ KOpEHb HaTypalbHOM cTeneHu. JlelcTBUs ¢ apu(PMETUYECKUMU KOPHSIMM HaTy-
paJIbHOM CTeTeHn
3 VYpaBHEHHs U HEpAaBEHCTBA
3.1 | Llensle u qpoOHO-palMOHANbHbBIE YpaBHEHHs. CHCTEMbI U COBOKYITHOCTH YPaBHEHMIA
3.2 llenbie u 1pobHO-paImoHaIbHBIC HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 | PemieHue TEKCTOBBIX 3a7au
4 | YucnoBble NOCIEN0BATEIBHOCTH
4.1 | IlocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIEA0BATEIbHOCTEN
4.2  Apudmernueckas u reoMeTprUecKas nporpeccun. @opMyia CI0KHBIX MPOIEHTOB
5 DyHKIMU
Oyuk1us, cnocoOsl 3aganus GyHkuu. ['paduk dyakiuu. O61acTh onpeaeneHuss 1 MHOXKECTBO 3Ha-
51 yenut ¢yakuuu. Hynu dyakuuu. [TpoMmexyTku 3HaKomocTosHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH
" ¢yHkuuu. MakcumMyMbl 1 MUHUMYMBI (GyHKIIMU. Hanbonbpiee 1 HanMeHbllee 3HaueHHue QYHKIIUU Ha
IIPOMEXKYTKE
6  KoopauHatbl Ha IpsIMON U TNIOCKOCTH
6.1 | KoopaunarHas nmpsimast
6.2 = JlekapTOBBbI KOOPJAMHATHI HA MJIOCKOCTH
7 | T'eomerpus
7.1 | T'eomerpuueckue (GpUrypsl 1 UX cBOiCTBa
7.2 TpeyroibHHUK
7.3 MHOroyroJIbHUKH
7.4  OKpYyXHOCTb U Kpyr
7.5 | H3MepeHue reOMETPpUYECKUX BEITUYUH
7.6 | BekTopbl Ha MIIOCKOCTH
8 BepogaTHOCTh U cTaTHCTHKA
8.1 = OmnwucarenbHast CTaTUCTHUKA
8.2 | BeposTHOCTB
8.3  Kombunaropuka
8.4  MHoxecTBa
8.5 I'padm




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJI1 YYEHUKA

MaTtemaTtnKa. leomeTtpua: 7 - 9-e Knaccbl: 6a30BbIN YPOBEHb: Y4ebHUK: 9-0e n3aaHue J1.C. ATaHacaH, B.®. byTy3o0s8..;
AKUMOHepHoe obuwecTBo «M3aaTenbcTBo «lpocseleHne»



PABOYASI TIPOTPAMMA
(ID 6948199)

yueOHoro Kypca «BeposiTHOCTb M CTATHCTHKA»

1u1st oOyyaromuxcst 7-9 KjaccoB



MNOSICHUTEJIBHAS 3AITUCKA

B coBpemMeHHOM LM(POBOM MHpPE BEPOSTHOCTh U CTATHCTUKA MPHOOpETatoT BCE OOJBIIYIO 3HAYH-
MOCTb, KaK ¢ TOYKH 3pEHMs MPAKTUUYECKUX MPUIOKEHHUH, TaK U UX POJIM B 00pa30oBaHUHU, HEOOXOJUMOM
Ka)X/IoMy 4esioBeKy. Bo3pacraer umncio npodeccuil, npu oBiasieHuN KOTOPbIMU TpeOyeTcst Xxoporasi 6a3o-
Bas IOJrOTOBKA B 00J1aCTH BEPOSITHOCTU U CTATUCTUKH, TaKasi IOATOTOBKA BaykKHA JJIsl IPOJIOJKEHUS 00pa-
30BaHUS U ISl YCHEITHON PO eCCHOHATIBHON Kapbephl.

Kaxiplif 4eoBeK MOCTOSIHHO NMPUHUMAET PEIeHHs] HA OCHOBE MMEIOIIUXCS Y HEro JaHHBIX. A s
000OCHOBAHHOT'O IPUHATHS PELICHUS B YCIOBHAX HENOCTaTKa WM M30bITKA MHGOpMALUU HEOOXOAUMO B
TOM YHCJI€ XOPOIIO C(pOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIJICHHE.

VIMeHHO MOATOMY OCTPO BCTaIa HEOOXOAMMOCTE CHOPMHUPOBATH Y 00yUAIOIUXCS PYHKIIMOHATBHYIO
IPaMOTHOCTh, BKIIOYAOIYIO B ce0sl B KaUeCTBE HEOTHEMIIEMOM COCTaBJIAIOLICH yMEHUE BOCIIPUHUMATh U
KPUTUYECKH aHAJIU3UPOBaTh MHPOPMALMIO, MPEICTABICHHYIO B pa3IM4yHbIX (hopMax, MOHUMATh BEPOAT-
HOCTHBII XapaKTep MHOTMX pEabHBIX INPOLIECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOAT-
HOCTHBIE PacyEThl.

3HaKOMCTBO B y4e€OHOM Kypce ¢ OCHOBHBIMU IIPHUHIMUIAMU cOOpa, aHAIW3a U MpPEACTaBICHUS JaH-
HBIX M3 Pa3IU4YHBIX cdep KU3HU OOLIeCTBAa U TOCYAapCTBa NMPUOOIAET 00Yy4aroUMXCsl K 0OLECTBEHHBIM
uHTepecaM. V3yuyeHue OCHOB KOMOMHATOPHUKM pa3BUBAaeT HABBIKM OpraHu3aluu nepedopa u mojacuéra
Yrca BapUaHTOB, B TOM YHCJIE B MPUKIIAJIHBIX 33a4aX. 3HAKOMCTBO C OCHOBAMHU TE€OPHH TpadoB co3aaéT
MaTeMaTHuecKuil (pyHIaMeHT Uit (OPMHUPOBAHUS KOMIIETCHIMH B 001acTH MH(GOPMATHKHA U IH(PPOBHIX
TexHosoruil. IIpy M3ydeHun CTaTUCTHKU M BEPOSITHOCTU OOOTrallaroTCsl NPEeACTaBICHUs 00ydarouXcs O
COBPEMEHHOM KapTHHE MHUpa U METO/aX €ro MccieloBaHus, (POPMUPYETCS NOHUMAHHE POJIM CTATUCTUKU
KaK MCTOYHHMKA COIMAIbHO 3HAYMMOW MH(POPMAIMU M 3aKJIabIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIILIE-
HUSL.

B cooTBercTBUM € aHHBIMHM LEJISIMU B CTPYKType Mporpammbl yueOHOro kypca «BeposiTHOCTH U
CTaTUCTHKA» OCHOBHOI'O 00IIero 00pa30BaHuUs BbIIEIEHBI CIEIYIOIUE COAepKATEIbHO-METOANYECKHE JTH-
Hun: «lIpencraBnenne MaHHBIX W ONKCATENBHAS CTATUCTHKA», «BeposSTHOCTBY, «JIEeMEHTHl KOMOHHATO-
pukmn», «BBenenne B Teopuro rpadoBy.

Copnepxanue nuHun «lIpencraBneHne AaHHBIX M OMMCATENbHAS CTaTHCTUKA» CIYXKUT OCHOBOM JJIst
(opMHpOBaHUs HABBIKOB pabOThl ¢ MH(OPMAIIUEH: OT YTEHUS U UHTEPIIPETAallMi MHPOPMALIUH, TPEICTaB-
JIeHHOH B Ta0iMIlax, HAa AMarpaMMax u rpadukax, 1o cOopa, IpeICTaBICHUs U aHaJIM3a JaHHBIX C UCIOJIb-
30BaHHUEM CTaTHCTUYECKUX XapaKTEPUCTHK CPEJHUX U paccenBaHus. PaboTas ¢ maHHBIMHU, 00ydarouuecs
y4yaTcsl CYUTHIBaTh U MHTEPIIPETUPOBATh JaHHbIE, BBIABUIaTh, ApIYMEHTUPOBATh U KPUTHUKOBATh MPOCTEH-
M€ TUIIOTE3bl, Pa3MBILIUIATE HaJl (PaKTOpaMH, BBI3BIBAIOIIMMH M3MEHYHBOCTb, U OLICHUBATh MX BIMSHUE
Ha paccMaTpHUBAEMbIE BEJIMUYMHBI U TPOLECCHI.

NHTYyUTHBHOE TpEACTaBICHUE O CIYy4allHOM W3MEHYMBOCTH, MCCIIEJOBAHHE 3aKOHOMEPHOCTEU H
TEH/IEHIIMH CTAaHOBUTCSI MOTHUBHPYIOIIEH OCHOBOW Ui M3y4eHUs TEOPHM BeposiTHOCTEeH. boinbiioe 3Haue-
HHUE UMEIOT MPaKTHUECKUE 3aJJaHHsl, B YACTHOCTH OIMBITHI C KJIIACCUYECKMMHM BEPOSTHOCTHBIMH MOJIEIISIMH.

[TonsiTe BEpOSATHOCTH BBOJIUTCS Kak Mepa MpaBaononodus ciydailHoro coObrtus. Ilpu uzyuenun
yueOHOro Kypca o0yJaronuecs: 3HaKOMSTCS ¢ IPOCTEHIIMMH METO/IaMU BBIYMCIICHUS! BEPOATHOCTEN B CITy-
YalfHBIX HKCIEPUMEHTAX C PAaBHOBO3MOKHBIMHU JIEMEHTAPHBIMH HCXOJIAMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIOIIMMH CTaBUTh U peIIaTh Oosiee CIOoXKHbIE 3a/1aui. B yueOHbI Kypc BXOAAT HayalbHbIE Mpe-
CTaBJICHUS O CIy4yalHBIX BEJIMUYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yyeOHOro Kypca OCyLIECTBIISIETCS 3HAKOMCTBO OOYYarOIIMUXCS ¢ MHOKECTBAMHU U OCHOB-
HBIMHU OIEpaLUsAMHU HaJ] MHOXKECTBAMH, PACCMATPUBAIOTCS MPUMEPHI MPUMEHEHHSI [T pelieHus 3a/1ad, a
TaKXe UCIOJIb30BAHUS B IPYTUX MaTEMAaTUYECKUX Kypcax M YUeOHbIX IpeaMeTax.

B 7-9 knaccax uzywaercst yueOHbINH Kypc «BeposSTHOCTb U CTaTUCTUKa», B KOTOPBIM BXOJAT pasje-
abl: «[IpencraBneHune JaHHBIX U ONUCATENbHAsl CTAaTUCTHKAY, «BeposTHOCTBY, «eMeHThl KOMOUHATOPH-
Kn», «BBenenue B TeopHio rpados.

Ha u3ydenue yue6HOrOo Kypca «BeposaTtHocTs U cTaTucTHKay oTBoauTcs 102 vaca: B 7 kiacce — 34
yaca (1 gac B Henento), B 8 kiacce — 34 gaca (1 gac B Henento), B 9 kimacce — 34 yaca (1 gac B Heemo).



COJEP)KAHUE OBYYEHUA
7 KJIACC

[IpencraBienue NaHHBIX B BHUJIE TaOJUIL, JUarpamMm, rpadukoB. 3arnoiHeHue Tabiull, YTeHUe U MOCTPO-
eHue auarpamm (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBbIX). UTeHue rpadukoB peanbHBIX Mporeccos. 3Bie-
4yeHre nHpopMauy U3 quarpaMm U TaOJIvIl, UCTIOIH30BAHUE U MHTEPIIPETAIHS TAHHBIX.

OrnucarenpHasi CTaTUCTUKA: cpefHee apudmeTnyeckoe, MeArana, pa3Max, HauOoJbIlIee 1 HauMEHbIIIee
3HaYeHHs Habopa YMCIOBBIX TaHHBIX. [[puMepsl ciiydaiiHO H3MEHYUBOCTH.

Ciyq4aifHbIN SKCIIEpUMEHT (OTIBIT) M Cly4aifHOoe coObiTHe. BeposTHOCTh M yacToTa. Pois mManoBeposiT-
HBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITUN B IPHUPOJIE U B oOmIecTBe. MOHETa M UTPaIbHASI KOCTh B TEOPUU
BEPOSITHOCTEH.

I'pad, BepmmnHa, pedbpo. Crenens BepmuHbl. Yncino pédep u cymmapHas creneHb BepuinH. [Ipeacras-
neHue o cBs3HOCTH rpada. Llenu u nukiel. [Tyt B rpadax. O6xox rpada (sinepos myts). [Ipeacrasnenue o6
OpHEHTHpOBaHHOM Tpade. Pemenue 3agad ¢ momonipio rpados.

8 KUIACC

ITpencraBieHue naHHBIX B BUJE TAOIULL, JUarpaMm, rpaukoB.

MHO0k€ecTBO, 3JIEMEHT MHOXKECTBA, TOJIMHOXKECTBO. Oniepaliuu Ha/l MHOXKECTBAMU: 00bEUHEHHE, IIEpe-
cedeHue, JononHeHue. CBolcTBa onepanuii HaJl MHOKECTBAMU: IIEPEMECTUTENBHOE, COUETATENbHOE, pacipe-
JIenuTeNbHOe, BKIoUYeHus. Mcnonp3oBanue rpauueckoro MpeacTaBlIeHUus] MHOXKECTB Ul OMMCAaHUS pealb-
HBIX TIPOLIECCOB U SIBJICHUM, IIPYU PEILICHUY 3a7ad.

W3mepenune paccenBaHusi JaHHBIX. J(MCHepcHst M cTaHAapTHOE OTKJIOHEHHE YHCIOBBIX HAOOpoB. Jlna-
rpamMma pacCenBaHUsl.

OneMeHTapHble cOObITUA cityyaiiHoro onbiTa. Ciydaiinble coObITUA. BepositHocTr coObITHiA. ONBITHI C
PABHOBO3MOXHBIMH 3JIEMEHTapHbIMU cOOBITUAMU. CirydaiiHblii BbIOOp. CBSA3b MEXAYy MallOBEpOSITHBIMU U
IPAKTUYECKHU JOCTOBEPHBIMU COOBITUSIMU B IPUPO/IE, OOILIECTBE U HAYKE.

JepeBo. CBolicTBa AepeBbEB: €IMHCTBEHHOCTD ITYTH, CYIIIECTBOBAHNE BUCAYEH BEPILUHBI, CBSI3b MEXKAY
YKCIIOM BepUIMH U uncioM péoep. [lpaBuno ymHoxkeHus. Pemenue 3a1ad ¢ momonibio rpados.

[TpotuBononoxHsle coObiTud. Jnarpamma Oiinepa. O0bequHEeHNE U nepecedeHue coobiTuil. Hecos-
MecTHbIE cOOBbITUS. POopMyIia CIOKEHHUSI BEPOSATHOCTEN. Y ClloBHAs BeposATHOCTh. [IpaBuio ymHoxenus. He-
3aBUCHMBbIe cOObITUs. [IpencTaBnenre s3xcepuMenTa B Buje aepeBa. PeleHne 3a1ay Ha HaXOXAEHUE BEpo-
ATHOCTEH C TIOMOIIIBIO IEpEBa CIy4alHOTO dKCIIEPUMEHTA, AUarpamMmm Jiliepa.

9 KUIACC

[IpencraBienue JaHHBIX B BHJE TaOJMIl, JUarpaMM, rpaMKoB, MHTEpIIpEeTals JaHHbIX. UTeHue u no-
CTpOeHHEe Tabnull, AMarpaMm, rpauKoB MO0 PEAIbHBIM JIaHHBIM.

[TepecranoBku u ¢akropuan. Coueranus u yucio couyeranuil. TpeyronbHuk [lackans. Pemenue 3amau
C MCIIOJIb30BaHNEM KOMOMHATOPUKH.

['eomerpuueckast BeposaTHOCTh. CityyailHbIN BBIOOP TOUKM M3 (UTYpHl HA TUIOCKOCTH, U3 OTPE3Ka U U3
JIyTH OKPY’KHOCTH.

Wcnbrtanue. Yenex u Heynaya. Cepust MCIIBITaHHM 110 iepBoro ycnexa. Cepust ucnbiTanuii bepryiu.
BeposiTHOCTH cOOBITHI B cepuM ucTbITaHUN bepHym.

CrnyuaiiHas BeMMYMHA M PACHpPENENICHUE BEPOATHOCTEH. MaTreMaTH4ecKoe OXKUAAHME U JTUCHEPCHUS.
[Ipumepsl MaTEMAaTUYECKOTO OKHMJIAHHS KAK TEOPETHYECKOrO CPEIHEro 3HAaueHUs BeIU4MHBL. MartemaTtude-
CKO€ 0’KMJIaHHE U JUCIIEPCHUS CIIy4allHOM BEJIMYHHBI «YUCJIO YCIEXOB B CEPUH UCTIBITAHUN bepHymm».

[TonsiTue o 3akoHe OosbIIMX yuceln. M3MepeHne BEpOsITHOCTEN C MOMOIIBIO YacToT. Poib U 3HaueHue
3aKoHa OOJIBIIMX YUCEN B IPUPOJIE U OOLIECTBE.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA INPOI'PAMMbBI YYEBHOI'O KYPCA «BE-
POATHOCTDBb U CTATUCTUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOTPaMMbl YIeOHOTO Kypca «BeposiTHOCTh U CTAaTUCTHKAY
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOILJIOMY M HACTOAILIEMY POCCUHCKONW MaTEMAaTHUKH, LIEHHOCTHBIM OTHO-
LHIEHUEM K JOCTUKEHHSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONM MAaTEMATUYECKOM IIKOJIbI, K UCIIOIb30-
BaHUIO ATUX JOCTHKEHHM B IPYrHX HayKax U MPUKIAIHBIX cepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH IPKIAHIHA M peaTr3allii ero Mmpas, MPeICTaBICHHEM
0 MaTeMAaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHWUS PA3IUYHBIX CTPYKTYP, SIBICHUH, TPOLEAYP TPAXKIAHCKO-
ro ofmecTBa (HampuMep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO dTHYECKUX MPOOJIeM, CBSI3aH-
HBIX C MPAaKTHUYECKUM MPUMEHEHUEM IOCTHKEHHH HayKd, OCO3HAHHEM Ba)KHOCTU MOPaIbHO-3THUYECKHX
MIPUHITUIIOB B JESATEIHHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTUBHOE y4acCTHE B PEIICHUHU MPAKTUUYECKHUX 3a/1a4 MaTeMaTUYECKOI HampaBIeHHO-
CTH, OCO3HAHMEM Ba)XHOCTH MAaTEMAaTHMYECKOTO 00pa30BaHMS Ha MPOTSHKEHUU BCEH JKU3HU IS yCIEUTHOU
po(heCCHOHATTLHOM IEATSIIBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BEIOOPOM U TIOCTPO-
€HUEM WHIMBUIYATbHON TPAaeKTOPUU 00Opa30BaHUs U )KM3HEHHBIX TUIAHOB C YYETOM JMYHBIX UHTEPECOB U
0OIIIECTBEHHBIX TOTPEOHOCTEHH;

4) acTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K AMOILIMOHATIBHOMY M ACTETHYECKOMY BOCIPUATUIO MAaTEMATHYECKUX OOBEKTOB, 3a-
Ja4, perieHui, pacCcyXICHUH, YMEHUIO BUICTh MaTEMaTHIECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpHUEHTAIlMel B JIeATEIHbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAaYyYHBIX MpPEJICTaBIEeHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS YeJIOBEKa, MPUPOABI U OOIIECTBA, TOHMMAaHUEM MAaTeMAaTHUYE€CKOM HAYKH Kak
chepbl 4eoBEUECKON NEATENbHOCTH, JTANoOB €€ pa3BUTHA M 3HAYMMOCTH JUJIS Pa3BUTHS LUBIIIA3AIUH,
OBJIQJICHHEM SI3IKOM MaTEMaTUKH U MAaTEMaTUYECKON KyJIbTYpOU KaK CpeJICTBOM MO3HAHUS MUpPA, OBJIAJle-
HUEM MPOCTEUIINMH HaBBIKAMU UCCIIEI0BATEIbCKON IEATETbHOCTH;

6) pusnueckoe BocnuTaHue, popMupoBaHue KYJLTYPbI 310POBbSI H IMOLMOHAJILHOIO 0J1aro-
MOJIy4Hsi:

TOTOBHOCTBIO TPUMEHSATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3J0POBbs, BEAEHUS 30PO-
BOTO 00pasa *KH3HU (310pOBOE MUTAaHUE, COANIAHCUPOBAHHBIN PEXXUM 3aHATUN M OTAbIXA, peryisipHas Qu-
3U4YecKas aKTUBHOCTbH), CQOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCUH, MIPU3HAHUEM CBOETO MpaBa Ha OIHUOKY
Y TAKOTO XK€ TIpaBa APYroro 4eaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTAIlMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU Ui PElIeHUs 3a/1ad B 00JacTU COXpPaHHO-
CTH OKPY’KAIOIIEH Cpejbl, INIAHUPOBAHUS TIOCTYIIKOB M OIEHKH WX BO3MOXXHBIX TOCIEJICTBUN IS OKPY-
JKaIOIIeH Cpe/ibl, 0CO3HAHUEM TJIO0AIBHOTO XapaKTepa dKOJIOTHIECKUX MPOOJIeM U MyTel UX pelIeHNs;

8) ajanTanus K N3MEHAIUMCS YCJIOBUSIM CONMATbHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBHUSIX HEONPENEIEHHOCTH, MOBBIINICHUIO YPOBHS CBOEH KOMIIE-
TEHTHOCTH 4epe3 MPAKTHUUECKYIO JACITEIHHOCTh, B TOM YHCIIE YMEHHE YUUTHCS y APYTHX JIIOJICH, MprUooOpe-
TaTh B COBMECTHOM JIESATEILHOCTH HOBBIC 3HAHMSI, HABBIKM M KOMIIETEHIINU U3 OMBITA IPYTUX;

HEO0OXOAMMOCTHIO B (JOPMHUPOBAHMUN HOBBIX 3HAHWU, B TOM 4ucie (GOpPMYIUPOBATH UACH, TIOHATHS,
TUINOTE3bl 00 00BEKTaX U SBJICHHSIX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATH JE(UIIUTHI COOCTBEH-
HBIX 3HAaHUH U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATE CTPECCOBYIO CUTYAIIUIO KaK BBI-

30B, TPeOyIOMUNA KOHTPMEP, KOPPEKTUPOBATh NMPUHUMAEMbIEC pEIeHUs U JEeHCTBUS, (HOPMYIUPOBATH U
OLICHUBATh PUCKU U MOCIEACTBUS, GOPMUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcCTBUS

Ba3oBble JJornueckue aeicTBu:

BBISBJIATH U XapaKTE€PU30BaTh CYLIECTBEHHbIE MPHU3HAKM MAaTeMaTHUECKUX OOBEKTOB, HMOHATHM,
OTHOILICHUIA MEXIY MOHSATHAMH, (POPMYIUPOBATH ONpEACTCHHs MOHATHH, yCTaHABIMBATh CYIIe-
CTBEHHBIM NPU3HAK KIacCU(PUKAIIMH, OCHOBAHUS I 00OOIIEHUSI U CPAaBHEHHUS, KPUTEPUU MTPOBO-
JUMOTO aHaJIN3a;

BOCIIPHHUMATh, (POPMYIIMPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTpULIATEIb-
Hbl€, €JTUHUYHbIE, YACTHBIE U OOIIE, YCIOBHBIE;

BBISABIISITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTUBOpEYUs B (PaKTax, JAaHHBIX,
HaOJIOCHUAX U YTBEPXKICHMSX, IPe/Ularath KPUTEPUU JUIsS BBISBICHHS 3aKOHOMEPHOCTEH U Mpo-
TUBOPEUHIL;

JIEJIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U HHAYKTUBHBIX YMO3aKIIIOUe-
HUM, YMO3aKIIFOUEHUH 110 aHAJIOTUU;

pa3buparh J0Ka3aTelIbCTBA MAaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMblE U OT MPOTHBHOIO), MPOBO-
JUTH CaMOCTOSITEIIbHO HECIIOKHBIE JTOKA3aTeIbCTBA MAaTEMAaTHUECKUX (DAaKTOB, BEICTPAUBAThH apry-
MEHTAIHIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXICHHUS;
BbIOMpaTh CIIOCO0 pelieHus yueOHOM 3a/1auM (CpaBHUBATh HECKOJIBKO BapUAHTOB PEILIEHUS, BHIOU-
patb HanboJIee MOAXOIAIINN C YUETOM CAMOCTOSITENTLHO BIJICIICHHBIX KPUTEPHEB).

Ba3oBrble nccienoBareLCKHe AeiCTBHUA:

MCIIOJIH30BaTh BOIPOCH! KaK MCCIIEIOBATEIBCKUI MHCTPYMEHT MO3HAHUA, (POPMYIUPOBATH BOMPO-
Chl, (PUKCUPYIOIIME MPOTHUBOPEUYHE, NMPOOJIEMY, CAMOCTOATENBHO YCTaHABIUBATh UCKOMOE U JIaH-
HOe, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIINIO0, MHEHHE;

IPOBOJUTH 110 CAMOCTOSITENILHO COCTABJICHHOMY IUIaHY HECJIOXKHBIH SKCTIEPUMEHT, HEOOJIbILIOE HC-
CJIEZIOBaHUE 110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH 00BEK-
TOB MEXIy COOOM;

CaMOCTOSITENIbHO (POPMYJIUPOBaTh 00OOIIEHHUS U BBIBOJBI 110 pe3yjbTaTaM MPOBEIEHHOTO HAOIIO-
ACHUA, UCCIICA0OBAHNA, OCHUBATD JOCTOBCPHOCTDb NOJTYUCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U O606HI€-
HUM;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATh MPEATIONIOKEHHUS O €ro pas-
BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTH WH(GOPMAIIUH, JAHHBIX, HEOOXOIUMBIX ISl PEIICHUS
3a]a4u;

BBIOUpaTh, aHAJIM3UPOBATH, CHCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(POPMAIMIO Pa3TUIHBIX
BHUJIOB U (hOPM TIPEICTABIICHNUS,

BBIOHMpaTh opMy MpencTaBIeHUS HHPOPMAIMN U WUTFOCTPUPOBATH PelIaeMble 33a4d CXEMaMH,
JuarpaMMamMu, HHOW rpaduKoi U UX KOMOMHAITUSIMU;

OIICHUBATh HAAEKHOCTh MH(OPMAILIUU TI0 KPUTEPHUSAM, MPEAJIOKEHHBIM YUIUTEIeM Uil chopmynu-
POBaHHBIM CaMOCTOSTEIHHO.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUA:

BOCIIPUHUMATh U q)OpMyJII/IpOBaTB CYKACHUA B COOTBETCTBUHU C YCIOBHAMU U LCIAMH O6I]_[eHI/I$[,
SAICHO, TOYHO, I'PAMOTHO BbIpaKaTb CBOIO TOYKY 3PCHUA B YCTHBIX U IMHMCbMCHHBIX TCKCTAX, 1aBAaThb
MOSCHCHUA 110 X0y pCIICHHUA 3aa4ul, KOMMCHTUPOBATDH HOHy‘ICHHLIfI pe3yibTar;



e B X07€ 0OCYXICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI, MPOOJIEMBI, peIracMon
3ala4i, BBICKA3bIBATbL HJCH, HALCIICHHBIC HA IMOUCK PCHICHUSA, COIOCTABJIATL CBOU CYKIACHUA C
CYXJICHUSIMH JIPYTHX YYaCTHUKOB JAHAJIOra, OOHAPYKHUBATh PAa3IM4ME U CXOJCTBO MO3UIUH, B KOP-
PEKTHOH Gopme HOopMYITHPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

® [PEICTABIATH PE3YJIbTaThl PEUICHUS 3a/la4M, SKCIICPUMEHTA, UCCIIEIOBAHMUS, MPOCKTA, CaMOCTOS-
TEJILHO BBHIOMPATh (hOpMAT BBICTYIUICHHUS ¢ YU4ETOM 3ajau MPE3CHTAIUd U OCOOCHHOCTEH ayIHuTO-
pun;

® [IOHMMAaTh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HHIUBUIYaIbHON PabOThI IPU PEIICHUA
y’-Ie6HBIX MaTEMAaTU4YCCKUX 3ada4,

® [IPUHUMATh IIEJIb COBMECTHOW NEATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0O COBMECTHOW paboOTHI,
pacmpeenaTh BUIbI padoT, JOrOBapUBAThCS, 00CYKIATh MPOIIECC U Pe3yabTaT paboTsl, 0000maTh
MHEHHSI HECKOJIbKUX JIFOJICH;

® yYacTBOBAaTh B IPYIIOBBIX Gopmax padoThl (00CYXIeHUSI, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMBI
U JIPyTHUE), BBITIOIHITH CBOIO YacTh Pa0OTHI M KOOPIUHUPOBATH CBOU JCHCTBUS C IPYTMMH 4JICHA-
MU KOMaHJIbl, OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO KPUTEPHUsIM, cHOpMYITH-
POBAaHHBIM YUYaCTHHUKaAMH BBaHMOHeﬁCTBHﬂ.

Pel"yJ’[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y'leﬁﬂble JelcTBUS

Camoopranuszanmsi:
®  CaMOCTOSATEIBLHO COCTABJIATH ILJIaH, AJITOPUTM PEIICHUS 3a1a9d (MJIU €ro 4acTh), BBIOUpATh CIIoco0
pelieHus: ¢ y4éTOM HMMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.
CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:
® BJAJCTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOIecca U Pe3ysibTaTa pelieHus MaTeMaTu-
YeCKOH 3a/1a4Hu;
® [PEABUACTH TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTH IIPHU PELICHUU 3a4a4i, BHOCUTH KOPPEKTUBEI
B JICSITENILHOCTh Ha OCHOBE HOBBIX 0OCTOSITENILCTB, HAlIGHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
L] OILICHUBATh COOTBCTCTBUC pe3ym,TaTa JCSATCIIBHOCTU HOCTaBHCHHOﬁ ueianm n yCJ'IOBI/ISIM, O6’I)${CH$[TI)
MPUYMHBI TOCTHKEHUS WM HEIOCTHXKEHUS 1[EIH, HaXOIUTh OIIMOKY, TaBaTh OIIEHKY MPUOOPETEH-
HOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATHBI

K koH1ty 00ydeHus B 7 Kjaacce 00yJaromuics MOIyduT ClIeIyIoNue MpeIMETHbIE Pe3yIbTaThl:

YuraTh HH(pOpMAIHIO, IPEJCTABICHHYIO B TA0INIAX, HA TUarpaMMax, IpeCTaBisaTh JaHHbIE B BUJIE
TabJIML, CTPOUTDH JUarpamMmbl (CTOJIOMKOBBIE (CTOIOYAThIE) M KPYTOBBIE) [0 MaCCHBAM 3HAUEHUH.

OnuceiBaTh U MHTEPHPETUPOBATH peajbHbIE YHCIOBBIE JAaHHBIE, MPEACTAaBIEHHbIE B TaOIMIlaX, Ha
nuarpaMmax, rpadukax.

Hcnonb30Bath A1 ONKUCAHUS TAaHHBIX CTATHCTUYECKUE XapaKTEePUCTUKH: cpeliHee apu(pMEeTHIECKOe,
MearaHa, Haubosblllee 1 HaUMEeHblIee 3HaUeHUs, pa3Max.

HmeTs mpencTaBieHue O ciay4yailHOW M3MEHUMBOCTH Ha MpHUMepax IeH, PU3NYEeCKUX BEeTWYHH, aH-
TPOIIOMETPUYECKUX JaHHBIX, UMETh IPEJCTABIECHNE O CTATUCTUUECKON YCTOMUMBOCTH.

K koHiy o0ydenus B 8 kiaacce 00yJaromuiics MoyyuT ClaeyIONue MpeIMETHbIE Pe3yIbTaThl:

W3Bnekats 1 mpeobpazoBbIBaTh WH(GOPMAILIUIO, IPEICTABICHHYIO B BUA€ TaOIHIl, 1UarpaMm, rpadu-
KOB, TIPEJICTABJIATh JaHHbIE B BUE TaOJIUILl, AMArpaMMm, rpauKoB.

OnucelBaTh JaHHBIE C TIOMOILBIO CTATUCTUYECKUX IOKA3aTEJIEH: CPETHUX 3HAUEHUN U MEp pacceu-
BaHU (pa3Max, TUCIIEPCUS U CTaHAAPTHOE OTKIOHEHHUE).



HaxoauTh 4acTOTHI YMCIOBBIX 3HAUYEHUN M YaCTOTHI COOBITUH, B TOM YHCJIE MO pe3ybTaTaM HU3Me-
peHuii 1 HaOIIOICHUH.

HaxoauTh BepoATHOCTH CllydallHBIX COOBITUH B OMBITaX, 3Hasi BEPOATHOCTH 3JIEMEHTAPHBIX COOBI-
TUH, B TOM YHCJIE B OMBITaX C PABHOBO3MOXKHBIMHU JIEMEHTAPHBIMU COOBITHUSIMHU.

Hcnonbk3oBath rpaduueckue MOJICITH: AEPEBO CIYIalHOTO IKCIIEPUMEHTA, TUarpaMMbl Diepa, duc-
JI0Bas mpsiMasi.

OnepupoBaTh MOHATUAMU: MHOKECTBO, MOJMHOMXECTBO, BBIIOJHATH ONEPALMHM HAJ MHOXKECTBAMU:
0o0beIMHEeHNE, TIEpPEeCcCeUeHUE, JOMOTHEHUE, IEPEUHUCIIATh AIEMEHThl MHOXKECTB, IPUMEHATh CBOMCTBA MHO-
HKECTB.

Hcnonpk3oBath rpaduyeckoe MpeIcTaBIeHHe MHOKECTB U CBSI3ed MEXly HUMHU Ui OMHCAHUS MPO-
LIECCOB U SIBJICHUI, B TOM YHUCIIE MIPH PEIICHUH 33]a4 U3 IPYTHX y4EOHBIX MPEIMETOB U KYpPCOB.

K koHiry o0ydenus B 9 kiaacce 00yJaromuics MOIyduT CIEIyIONIUe IPEIMETHbBIE Pe3yIbTaThI:

W3Briekathy U peoOpa3oBhIBaTh MHPOPMAIUIO, TIPEJCTABICHHYIO B PAa3JIMYHBIX NCTOYHHKAX B BHJIE
TabNIuL, AUarpaMM, rpaduKoOB, IPEICTABIATh JaHHBIC B BUE TaOJIULl, AUarpaMM, rpaduKoB.

Pemmars 3ajaun opraHu30BaHHBIM EepeOOPOM BapUAHTOB, 4 TAKXKE C MCIOJIb30BaHHEM KOMOUHATOP-
HBIX [IPAaBUJI U METOJIOB.

Hcnonb3oBarh onucaTelnbHbIE XapaKTEPUCTUKU JUIsI MAaCCHMBOB YHCIIOBBIX JIaHHBIX, B TOM YHCIIE
CpeIHME 3HAYEHUSI U MEPbl PACCEUBAHUA.

HaxoauTh 4acTOThl 3HaYEHUI M 4acTOTHI COOBITHS, B TOM YMCIE MOJB3YSACh pe3ylbTaTaMH IPOBe-
NEHHBIX H3MEPECHUN U HAOITIOICHUIHA.

HaxomuTh BEpOSTHOCTH CIydalHBIX COOBITUN B M3YUEHHBIX OIBITaX, B TOM YHCJIC B OIMBITaX C paB-
HOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU, B CEPUSX UCHBITAHUHN IO IEPBOTO yCIeXa, B CEPHUSIX UCIHbI-
tanuii bepuymnu.

NmeTs peacTaBiieHUE O CIIy4allHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSTHOCTEM.

Hmetp npesicTaBieHue 0 3aKOHE OOJBIIMX YHCE KaK O MPOSIBICHHH 3aKOHOMEPHOCTH B CIyYaiHOM
W3MEHYUBOCTHU U O POJIM 3aKOHA OOJIBIINX YHCEI B MPUPOJIE U OOIIECTRE.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC
Ne KosmiecTso yacon DaexkTpoHHbIe (HUPPOBLIE)
HaumeHoBaHMe pa3aesioB U TeM
n/n IIp. oOpa3oBaTeJibHbIE pecypehl
nporpamMmbl Bcero K.pa6
pa6
1 [IpencraBneHue TaHHBIX 7 2 https://m.edsoo.ru/7{415fdc
2 OnwucarenpHasi CTATUCTUKA 8 1 https://m.edsoo.ru/7f415fdc
3 CrnyuaitHast ”3MEHYUBOCTh 6 1 https://m.edsoo.ru/7f415fdc
4 Brenenue B Teopuro rpadoB 4 https://m.edsoo.ru/7f415fdc
B -
5 eP OATHOCTE 1 HactoTa ety 4 1 https://m.edsoo.ru/7f4151dc
4aifHOTO COOBITHS
06006
6 © HuleHHe’ cHCTEMATH3AMHA 5 2 https://m.edsoo.ru/7{415fdc
3HAHUI
OBLIEE KOJIMYECTBO YACOB I1O 34 ) 5
ITPOI'PAMME
8 KJIACC
Ne HaumMeHoBaHue pa3iejioB U TeM Komuecrso yacon DyiekTpOoHHBIE (LM (POBLIE)

n/n NPorpaMMbl Bcero K. Ip pa- o0pa3oBaTe/ibHbIe pecypchl
pabé.  0o0ThbI
1 [ToBTOpeHue Kypca 7 kiacca 4 https://m.edsoo.ru/7f417{b2
) OnucarenbHas craTucTuka. Pac- 4 bubnuoreka [{OK
CerBaHUE JJAHHBIX https://m.edsoo.ru/7f417{b2
3 MHoxecTBa 4 https://m.edsoo.ru/7f417{b2
4 BeposiTHOCTB ci1y4aiiHOro coObI- 6 1 bubmuoteka [IOK
TS https://m.edsoo.ru/7f417{b2
5 Brenenue B Teoputo rpadoB 4 https://m.edsoo.ru/7f417tb2
6 Crny4aiinbie COOBITHS 1 https://m.edsoo.ru/7f417{b2
7 O06o001enre, cucTeMaTHU3aIus 4 1 bubmuoreka [{OK
3HAHUU https://m.edsoo.ru/7f417{b2
OBIIEE KOJIMYECTBO YACOB I1O 34 ) 1

I[TPOT'PAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KoauuecTBO 4a-

Ne HaunmeHoBaHMe pa3e/ioB U TeM IPO- COB DJIeKTpPOHHbIe (M (POBHIE)
n/n rpaMMbl . IIp. o0pa3oBaTe/bHbIE PeCypChl
Beero pad. pao.
1 [ToBTOpEeHME Kypca 8 Kinacca 4 1 https://m.edsoo.ru/7f41a302
2 DneMeHTH KOMOMHATOPUKU 4 1 https://m.edsoo.ru/7f41a302
3 ['eomeTpuyeckas BEpOsSTHOCTh 4 https://m.edsoo.ru/7f41a302
4 Ucneitanus bepaymm 6 1 https://m.edsoo.ru/7f41a302
5 CrnyvaifHas BeTMYMHA 6 1 https://m.edsoo.ru/7f41a302
6 O06001eHne, KOHTPOJIb 10 1 https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 ITPO- 34 3 )

I'PAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

INIOYPOYHOE IINTAHUPOBAHUE

7 KUIIACC
KoanuecTBo 4a-
N OB DJIeKTpOoHHBbIE U(POBLIE
. Tema ypoka Ip Jdara oOpa3oBaTejibHbIE pecyp-
Bcero K. Chbl
paé pad
1 [IpencraBneHue TaHHBIX B TAOJIMIIAX 1 https://m.edsoo.ru/863ec1{8
) [IpakTryeckre BEIYUCIEHUS 110 Ta0- | bubmumorexa [IOK
JIMYHBIM JIAHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenne u UHTEpIIpETAIUS TaOIUY- | bubmuorexa [JOK
HBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTrueckas padota "Tabmuibr" 1 1
5 bomeroror oot |1 b orera LIOK
(cTONGYATHIX) Marpa https://m.edsoo.ru/863ed18e
6 Urenue u nocrpoenue nuarpamm. [lpu- 1 bubnnoreka [HOK
MepbI 1eMOorpaduIecKruX JuarpaMm https://m.edsoo.ru/863ed602
7 [IpakTrueckas padota "/[uarpammsr” 1 1 ﬁgggﬁﬁiﬁiﬁi 1363ed72e
g Uucnossie Habopel. CpenHee apudme- | bubmmoreka [IOK
THYECKOE https://m.edsoo.ru/863ed846
9 Uucnossie Habopbl. Cpennee apudme- 1 bubnnoreka [JOK
TUYECKOE https://m.edsoo.ru/863ed846
10 Menauana yrcnoBoro Habopa. Y cToii- 1 bu6mmoreka [JOK
YUBOCTEH MEIUAHBI https://m.edsoo.ru/863edb3e
1 Menuana yrciioBoro Habopa. Y cToii- |
YUBOCTh MEIHAHBI
12 ITpakTuyeckas pabdora "CpenHue 3Ha- 1 1 bubnuoreka [IOK
yeHus" https://m.edsoo.ru/863edcba
13 HawunbGonbiiee 1 HauMeHbIIIEE 3HAUCHUS 1 bu6mmoreka [JOK
4HCI0BOTO Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 HauGomnpiiee u HanMeHbIee 3HAYCHUS |
YHUCJIOBOTO Habopa. Pazmax
s HauGonbiiee u HaMeHbIIee 3HAYCHUS 1
qrcIoBoro Habopa. Pazmax
16 s s, Omcmrenras | 1| 1 bimorera LLOK
| https://m.edsoo.ru/863ee390
CTaTHCTHKA
17  CnyuaiiHast U3BMEHYMBOCTD (TIPUMEPHI) 1 https://m.edsoo.ru/863ee4bc
18  Yacrora 3HaueHUI B MaccUBe JTAaHHBIX 1 https://m.edsoo.ru/863ee69¢c
19  I'pynnupoBka 1 https://m.edsoo.ru/863ee9d0



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0

20  T'mcrorpammsbl 1
21  T'mctorpammsr 1 https://m.edsoo.ru/863eeelc
[TpakTuyeckas padora "Cnyyaiinas bubnuoreka [IOK
22 1
M3MEHYHUBOCTH" https://m.edsoo.ru/863eecc8
I'pad, Bepmuna, pedpo. [Ipencranie- bubmuorexa [JOK
23 1
HHUE 33/1a4d C TTIOMOIIBIO Tpada https://m.edsoo.ru/863eef’52
e
PEvEp M EYNMAD https://m.edsoo.ru/863efOba
BepiuH. Llenb u nuki
)5 Hens u k. ITyts B rpade. [Ipex- 1 bubmumorexa [IOK
CTaBJICHHE O CBS3HOCTHU Tpada https://m.edsoo.ru/863ef236
26 [IpencraBnenne 00 OpUEHTUPOBAHHBIX | bubmuorexa [JOK
rpadax https://m.edsoo.ru/863ef3b2
27  CaydaiiHblil OIIBIT U CIIy4aiiHOE COOBITHE 1 https://m.edsoo.ru/863ef4d4
BeposiTHOCTB M 9acToTa coObITHS. PoIb
7g  MAIOBEPOATHBIX U NPAKTHYECKH 10CTO- 1 bub6nnorexa IIOK
BEPHBIX COOBITUI B IPUPOJIE U B 00I1IE- https://m.edsoo.ru/863ef646
CTBE
29 MoHneTa 1 urpaigbHasi KOCTh B TEOPHH 1
BEPOATHOCTEH
30 [IpakTuueckas padbora "Hacrora Bblna- | bubnnorexa [HJOK
neHus opia' https://m.edsoo.ru/863ef8a8
y KO}-ITpOJ'IBHa}I paboTta H(; Tez[)aM I‘;Cﬂy_ 1 Bu6morexa LIOK
R H3MquUHBOCTL' ba H"' PO https://m.edsoo0.ru/863f0186
SATHOCTB CITyYaifHOTO COOBITHS
1 IToBTropenue, o6o0menue. [Ipencras- 1 bubnuoreka [IOK
JIEHUE JaHHBIX https://m.edsoo.ru/863efa24
13 [ToBTOpenue, 06061menune. Onucarenb- | bubnnorexka [JOK
Hasl CTaTUCTUKA https://m.edsoo.ru/863efbaa
[ToBTOpenue, 0606meHue. Bepos- bubnnoreka [JOK
34 . 1
HOCTb CIIy4ailHOro cOOBITHS https://m.edsoo.ru/863efecO
OBUIEE KOJIMYECTBO YACOB I10 14
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https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
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8 KJIACC

Ne

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

u/n Tema ypoka Beero . Ip. Jata  oOpa3oBaTeibHbIE pecyp-
pad  pa0. ChlI
1 [IpencraBnenue nanupix. Onuca- 1 bu6mmoreka [IOK
TEJbHASI CTATUCTHKA https://m.edsoo.ru/8631029¢
) Crnydaiinast u”3MeH4nuBOCTh. CpenHue 1 bubnmoreka [JOK
YHUCJIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crny4aiiable coObITHs. BeposiTHOCTH 1 bubmuorexa [JOK
Y 9aCTOTHI https://m.edso0o.ru/86310578
[ ooy | e 10K
' p https://m.edsoo.ru/8631076¢
KOCTh
5 OTKIJIOHEHUS 1 https://m.edsoo.ru/863f0a50
6 Jlucrniepcust uncinoBoro Habopa 1 https://m.edsoo.ru/86310a50
7 CrangapTHOE OTKJIOHEHUE YHCIIOBO- 1 bu6mmoreka [IOK
ro Habopa https://m.edsoo.ru/863f0bfe
8 JlmarpaMmbl paccerBaHUs 1 https://m.edsoo.ru/863f0eab
9 MHO0K€ECTBO, ITOIMHOKECTBO 1 https://m.edsoo0.ru/863f1180
10 ommene, nepoconeme, gonomse. |1 ubanorexa IOK
Hie - TP e https://m.edsoo.ru/863f143¢
CBoiicTBa ornepaiuii HaJ MHOXKe-
|]  CTBAMH: IEPEMECTHTENLHOE, COYeTa- 1 bubnnoreka [JOK
TEJNBHOE, PaCIpeeTUTENHHOE, https://m.edsoo.ru/863f1784
BKJIFOUEHUS
12 ['padnueckoe npencraBieHe MHO- 1 bubnnoreka [JOK
KECTB https://m.eds00.1ru/863f198¢
KonTponbHas paboTta mo Temam
13 " 1 1
Craructuka. MHOXecTBa
14 OneMeHTapHble coObITUs. Cityyaii- 1 bubnuotexa [JOK
HbIE COOBITHS https://m.edsoo.ru/863fldec
15 mae covumun. Beponmoern coone 1 buGmnorexa LIOK
- - oeP hitps://m.edsoo.ru/863f1dec
16 mae covumun. Beponmoern coone 1 buGmnorexa IOK
it ’ https://m.edsoo.ru/863f1{72
17 ermaprnit covummn, Cryui- 1 bubmnorexa LIOK
1rap I https://m.edsoo.ru/863f21ca
HBIN BBIOOP
18 wenrapma covumum, Cryaai- |1 BuGaorexa LIOK
1rap - https://m.edsoo.ru/863f21ca
HBIH BBIOOD
[IpakTuueckas padota "OMBITHI C
19  paBHOBO3MOYKHBIMM 3JIEMEHTAPHBIMU 1 1 bubmorexa [TOK
" https://m.edsoo.ru/863f235a
COOBITHSIMHA
20  Jlepeso 1 https://m.edsoo.ru/863f2ade



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e

CBoiicTBa nepeBa: €IMHCTBEHHOCTD

1 MyTH, CYIIIECTBOBAaHUE BUCSYEH BEP- 1 bubnmuorexa [JOK
IIMHBI, CBSA3b MEX/Y YHCIOM Bep- https://m.edsoo.ru/863f2bac
IIUH ¥ 9UCIIOM pEdep
22 TlpaBuio yMHOKECHHS 1 https://m.edsoo.ru/863f2¢cd8
23 TIpaBuio yMHOKECHHS 1 https://m.edsoo.ru/863f2e36
24 IIpoTUBOMOJIOKHOE COOBITHE 1 https://m.edsoo.ru/863{2{8a
75 Juarpamma Oitniepa. O0beiMHEHUE U 1 bubmumoreka [IOK
MepPECEUCHUE COOBITHIA https://m.edsoo.ru/863f3214
2% HecoBmectnbie coObiTHsI. DopMyina 1 bubnuorexa [JOK
CIIOKCHHSI BEPOSITHOCTEH https://m.edsoo.ru/863f3372
27 HecoBmectnbie coObiTHsI. DopMyina 1 bubnuorexa [JOK
CIIOKCHHSI BEPOSITHOCTEH https://m.edsoo.ru/863f3764
38 Yonomman neponmoets Hewmen. | Bubmiorera LIOK
' https://m.edsoo.ru/863f38ae
MBIE COOBITHS
29 Yononman neponmnoens Hesmmen. | Bubmorera LIOK
' https://m.edsoo.ru/863f3b06
MBIE COOBITHS
30 [IpencraBienue ciaydyaitHoOro sKcrie- 1 bubnnorexa [HOK
pPUMEHTA B BHJIC JIpEBa https://m.edsoo0.ru/863{3cbe
31 [IpencraBnenue ciiy4aitHOro 3Kcre- 1 bu6mmoreka [IOK
pPUMEHTA B BHJIE JIepeBa https://m.edsoo.ru/86313{20
2 crammome s, Omcaronnas bubanorexa IOK
! ' https://m.edsoo.ru/86314128
CTaTUCTUKA
KonTponbHas paboTa no Temam
33  "Cnyuwaitabeie coObiTusi. Beposr- 1 https://m.edsoo.ru/863f4312
HocTb. ['padbr”
34  TloBTopenue, ob6obmenue. I'padebr 1
OBIIEE KOJIMYECTBO YACOB I10 34
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https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

9 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE HU(POBHIE

Ne
o/ Tema ypoxka Bcero K. Ip. Jdata  oOpa3oBaTeJbHBIE pecyp-
pabé. pa0. ChlI

1 [IpencraBieHne qTaHHBIX 1 https://m.edsoo.ru/863{47¢ea

2 OmnwucarenbHasi CTATUCTHKA 1 https://m.edsoo.ru/863f47ea

3 Onepanuy HaJi COOBITUAMU 1

4 HesaBucumocTts coObITHI 1 1

5 Komb6unaTtopHoe npaBuiio yMHOXe- 1 Bubimoreka [IOK
HUSA https://m.edsoo.ru/863f4el6

¢  Hepecranosku. ®akropuar. Couera- | 0 bubanoreka LIOK
HUS U YUCII0 COYETaHU https://m.edsoo.ru/863f4el6

7 Tpeyronbpauk [Tackans 1 https://m.edsoo.ru/863f5014
[TpakTnueckas padbota "Beraucnenne

] BEPOATHOCTEH C MCIIOIb30BAHIEM | | bu6mmnoreka LIOK
KOMOMHATOPHBIX (PYHKIUHN dIIeK- https://m.edso0o.ru/86315208
TPOHHBIX TaOIHII"

I'eomerpuueckas BeposaTHOCTh. Ciry-

9 YaiHbIA BEIOOP TOYKH U3 QUrypHI HA 1 bubmuorexa [IOK
IJIOCKOCTH, U3 OTPE3Ka, U3 AyTU https://m.edsoo.ru/863f5884
OKPYXHOCTH
I'eomerpuueckas BeposiTHOCTb. City-

10 YaliHBIA BEIOOp TOYKH U3 (DUTYPHI HA 1 bubanorexa LHOK
IJIOCKOCTH, U3 OTPE3Ka, U3 AyTU https://m.edsoo.ru/863f5a50
OKPY>KHOCTH
I'eomerpuueckas BepoaTHOCTh. Ciry-

|]  HaiHbBIA BEIOOp TOUKH U3 UIypEI Ha 1 Bubnmnorexa [IOK
IJIOCKOCTH, U3 OTPE3Ka, U3 AyTU https://m.edsoo.ru/863f5bfe
OKPY>KHOCTH

p  Konrponbras pabora "KomGunaro- | 1 bub6mmorexa IIOK
puka. ['eomerpuyeckas BEpOATHOCTD" https://m.edsoo.ru/863f5e10

13 Ucnbitanue. Ycnex u Heynaua. Ce- 1 bu6mmorexa [IOK
pHs UCTIBITAHUH J10 IEPBOTrO ycrexa https://m.edsoo.ru/86316162

14  Mcnbrranme. Yenex u neynaua. Ce- | bubmmotexa [IOK
pHs UCTIBITAHUH 10 IEPBOTO yCIexa https://m.edsoo.ru/863f6356

15 UcnwiTanue. Ycnex u Heygava. Ce- 1
pHSL UCTIBITAaHHH JIO IEPBOTO yCIexa

6 I/Ic6rILITaUHH51 beprymn. BepOu}I’;;HOCTI/I | Bu6miorexa [JOK
IC{;HI;II:HH B CCPUH HCTILITARHH Hep- https://m.edsoo.ru/863{64d2

" I/Ic6rILITaUHH51 beprymu. Bepouﬂ;HOCTI/I | Bu6smoreka [JOK
IC{;HI;II:HH B CCPUH HCTILITARHH Hep- https://m.edso0.ru/863f6680

1 Hpakruueckas padora "Mcnbiranus 1 1 bubmmoreka IIOK
bepnymm" https://m.edsoo.ru/863f67de

19 CrrysaiiHas BelMHa M pacTpeacie- 1 https://m.edsoo.ru/863f6b44

HHUC BepOHTHOCTeﬁ



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44

MaTteMaTHu4uecKoe OXHAAHUC U JHUC-

but6mmoreka [IOK

20 1
Iepcust Cay4aiiHON BEITHMUNHBI https://m.edsoo.ru/863f6da6

. IIpuMepsl MaTEMaTUYECKOTO OKU1a- 1 Bu6smoreka [JOK
HUS KaK TEOPETHYECKOTO CPEIHETO https:/m.cdsoo.rw/863 6186
3HAYCHUS BEIIMYMHBI

» I 5 | bubnunorexa LIOK

OHSITHE O 3aKOHE OOJIBIIIMX YHCET https:/m.cdsoo.ru/86372¢4

73 M3MepeHue BEpOATHOCTEH € IOMO- 1 bu6morexa LIOK
IIBEO YaCTOT https://m.edso0o.ru/863f7652

24 TIpumeHeHHE 3aKOHA OONBIINX YUCEI 1 https://m.eds0o0.ru/86317116

25 O0600uIeHNE, CHCTEMATH3aIUs 3Ha- 1 Bbu6mumotexa [JOK
Huii. [IpeacraBieHne TaHHBIX https://m.edsoo.ru/863f783¢

26 Kontponbnas padota "UcnbiTanus 1
bepnymnu. Cnyuaiinas BeiauunHa"

. 06?61]__IIICHI/IC, CHUCTEMATHU3AIHA 3(1)—1a— 1 Bu6miorexa I[OK
HUH. LIpe/ICTARTCHHIC JAHHEIX. LITH- https://m.edsoo.ru/863{893a
carelbHasl CTATUCTHKA

. 065)6]1;16Hne, CI/ICTGM&TI/I?»?.LII/I}I 3Ha- 1 BuGmorexa LIOK
HHH. BEPOATHOCTH CIIYHAMHOTO €O- https://m.edsoo.ru/863f7a4e
OBITHS

2 065)6]1;16Hne, CI/ICTGM&TI/I?»?.LII/I}I 3Ha- | Bu6morexa [TOK
HHH. BEPOATHOCTH CIYHAHMHOTO €O~ https://m.edsoo0.ru/863f7c9¢
ObITHS. DIEeMEHThl KOMOMHATOPUKHU

30 O00011IeHNE, CHCTEMAaTU3aLHs 3Ha- 1 bubmmorexa [JOK
HUN. DIeMeHThl KOMOMHATOPUKHU https://m.edsoo.ru/863f7e54
O00011IeH1E, CUCTEMATU3AlIUS 3HA-

31 HUH. DeMeHThl KOMOMHATOPUKH. 1 bubanorexa LIOK
Crnydaiinple BETUYUHBI U pacmpeie- https://m.edsoo.ru/863f8408
TICHHS

- O6§)6gleHI/Ie: cUCTEMAaTH3aIis 3Ha- | Bu6miorexa LOK
HIMHL A TYHAHHBIC BEHHIHBL 1 pac- https://m.edsoo.ru/863f861a
peieTIeHUs

33 HroroBast KOHTpOJbHAs paboTa 1 https://m.edsoo.ru/863f8b56

34 O00011IeHE, CHCTEMATU3AlIHUS 3HA- 1
HUU

OBIIEE KOJIMYECTBO YACOB I10 34
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30-
BATEJIbHOI ITPOI'PAMMBI

7 KJIACC
Konx npose- .
psieMOro pe- HBOBepﬂeMLIe npeaMeTHbIE Pe3yJbTaThbl 0CBOEHHS OCHOBHOW 00pa3oBaTelib-
SyIETATA HOIl MPOrpaMMbl OCHOBHOTI0 00111ero 00pa3oBaHus
5 BeposiTHOCTB 1 cTatucTHKa
Uwurare nHGOpMAIUIO, TIPEJCTABICHHYIO B TAONHIIAX, HA JUarpammax, IpeCTaBlIATh
5.1 JIaHHBIC B BUJC TaOJHUI, CTPOUTH JHArpaMMBbl (CTOJOMKOBBIE (CTOJIOYATHIC) U KPYTO-
BbI€) 10 MAacCUBaM 3HAYCHUU
59 OnuceiBaTh U WHTEPIPETUPOBATH PEATbHBIC YHCIOBBIC JAaHHBIC, MPEICTABICHHBIC B
) TabnuIax, Ha JuarpaMMax, rpadukax
53 Hcnonb30BaTh IS OMHMCAaHUsS JTAHHBIX CTATHCTHUYCCKUE XaPaKTEPUCTHKHU: CpeIIHEee
) apudmeTnyeckoe, MeraHa, HauOoJbIlIee U HaMEHbIlIee 3HAYCHHUSI, pa3Max
Hwmets mipencraBieHre O cay4ailHOW M3MEHYMBOCTH Ha MpHUMeEpax ILeH, (pu3ndecKux
54 BCJIMYMH, aHTPOMOMETPHUYCCKHUX JaHHBIX, UMETh NPEJICTABICHUE O CTATUCTHYECKOMN
YCTONYUBOCTH
8 KJIACC

Kox npoBeps-
€MOro pe3yJib-
Tara

IIpoBepsiemble peAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ib-
HOM MPOrpaMMbI OCHOBHOTO 00111eT0 00pa30BaHUs

BepOﬂTHOCTL H CTaTUCTHUKA

5.1

52

53

W3Bnekath U mpeoOpazoBbIBaTh MH(POPMAIIHIO, MPEACTABICHHYIO B BHJE TaOJHII,
TuarpaMm, rpauKoB, MPEACTABIISTH JaHHBIC B BHJIE TaOIHII, TUarpamm, rpadukoB

OnuchIBaTh JaHHBIE C TOMONIBIO CTATUCTUYECKHX MTOKA3ATENEH: CPeTHUX 3HAYECHUN
1 Mep pacceuBaHus (pa3Max, TUCIIEPCUS U CTAHIAPTHOE OTKIOHEHHE)

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUI U 4aCTOTHI COOBITHIL, B TOM 4YHKCIIE O pe-
3yJIbTaTaM U3MEpEeHUi 1 HabIoAeHUI

54

HaxomuTh BepOSTHOCTH CIydallHBIX COOBITUN B OMbBITaX, 3Has BEPOATHOCTH dJe-
MEHTApPHBIX COOBITHH, B TOM YHCJIC B OIBITAX C PABHOBO3MOXKHBIMH JJIEMEHTAPHBI-
MU COOBITUSIMU

5.5

5.6

5.7

Hcnonb3oBare rpaduyeckue MOJENU: JepeBO CIy4YallHOro SKCIEepUMEHTa, Jaua-
rpaMMBbl Dilniepa, yucioBas npsMas

OHCpI/IpOBaTI) MOHATUAMU. MHOKCCTBO, ITOJAMHOKCCTBO, BBIIIOJIHATE OICpallvui HaJl
MHO>KECTBaAMHU: 06T>GJII/IHGHI/IC, MEepeCCUCHUC, NOMOIHCHUC, ICPCUNCIIATD 3JICMCHTBI
MHOXECTB, IPUMCHATH CBOMCTBA MHOKECTB

Hcnonb3oBathk rpadguyueckoe mpeicTaBIeHe MHOXKECTB U CBA3EH MEXy HUMH IS
OIMCAaHUsA IPOLIECCOB U SABJICHWM, B TOM YHUCJIE IIPU PELICHUM 3a1ad U3 APYTHUX
y4eOHBIX IPEIMETOB U KYPCOB




9 KJIACC

Konx nposeps-
€MOro pe3yJib-
Tara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTeib-
HOM MPOrpaMMbI OCHOBHOTO 00111er0 00pa30BaHUs

5 BeposiTHOCTB U cTaTuCTHKA
W3Bnekats 1 mpeoOpa3oBbIBaTh HH(OPMALINIO, TIPECTABICHHYIO B PA3JIMUHBIX HCTOY-
5.1 HUKax B BUJE TaOJWIl, 1uarpamm, rpaduKoB, MPEACTABIATh JaHHBIC B BUJE TAOIUII,
Juarpamm, rpadukoB
59 Pemmars 3agaun opraHu30BaHHBIM MepeOOpOM BapUaHTOB, a TAKXKE C MCIOJIb30BAaHUEM
KOMOMHATOPHBIX MPABWI U METO/IOB
53 Hcnonp3oBarh onucareabHble XapaKTEPUCTUKU JII MACCHUBOB YMCIJIOBBIX JIAHHBIX, B
TOM YHCJIE CPETHHE 3HAUEHUSI U MEPBI PACCEHBAHUS
54 HaxoauTb 4acTOThl 3HAYEHUN M 4aCTOTHI COOBITUS, B TOM YHCJIE MOJB3YSICh pe3yJibTa-
) TaMU NMPOBEAEHHBIX U3MEPEHUM U HAOIIOIeHU
Haxoauts BEpOSTHOCTH CIydyalHBIX COOBITUM B M3YYEHHBIX OMBITaX, B TOM YHUCIE B
5.5 OTbITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPUSIX UCHIBITAHUH 10
IIEPBOT'0 yCIIEXa, B CEPUAX UCHBITAHUM bepHysum
5.6 HMeTp npeacTaBiaeHue O CaydyailHOM BETUYMHE U O PACpPeIeTICHUU BEPOSITHOCTEN
57 HmeTs npeacTaBieHre 0 3aKOHE OONBIINX YHCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTHU

B CIIy4aiHOM M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YHUCEN B PUPOJE U OOIIECTBE




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
5 BeposiTHOCTB 1 cTatucTHKa

[IpencraBieHrne JaHHBIX B BUE TaOIUI], AHArpaMm, rpaduKoB. 3arodHEHUE TabIuIl, YTe-
HUE W TIOCTPOCHHUE JUarpamm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYroBbiX). UreHue rpadu-

5.1
KOB pEaJIbHBIX MPOLECcCOB. M3BneyeHne nHpOpMauy U3 JuarpaMm U TabJIHIl, UCIIONIb30-
BaHUE U UHTEPIPETALUS JaHHBIX

59 OmnucarenpHas CTaTUCTHUKA: CpefHee apudMeTHueckoe, MeuaHa, pa3mMax, Hauoosbluee u

HaMMEHbIIee 3HaYeHUs1 Ha0opa YMCIOBBIX JaHHBIX. [IpuMeps! ciiydaitHOH N3MEHUYMBOCTH

Cry4aiiHpIi SKCIIEPUMEHT (OTIBIT) U CllydaiiHoe coObITHe. BepostHOCTh M yactoTa. Ponb
5.3 MaJIOBEPOSITHBIX U MPAKTUYECKH JIOCTOBEPHBIX COOBITUI B IpHpoJie U B oduiectBe. MoHe-
Ta U UTPAJIbHAsl KOCTh B TEOPUU BEPOSTHOCTEN

I'pad, BepmmHa, pedbpo. Crenenp BepmuHbl. Yncno pédep U cyMMapHasi CTEIICHb BEPIIUH.
[IpencraBnenue o cBa3Hoctu rpada. Lenu u nukisl. [yt B rpadax. O6xon rpada (ditne-

54
poB myth). IlpencraBienne o0 opueHTHpOBaHHOM rpade. Pemenune 3amad ¢ MOMOIIBIO
rpagoB
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
5 BepostHOCTB U cTatucTHKa
5.1 [IpencraBienue qaHHBIX B BUE TAOIUII, AUarpaMM, TpaduKoB
59 MHOk€eCTBO, 3JIEMEHT MHOXKECTBa, MOAMHOXECTBO. Onepanuu HajJ, MHOKECTBAMU: 00b-
' €IMHEHUE, TIepecevyeHne, J0N0ITHEHUE
53 CaoiicTBa omnepanuil Haj, MHOKECTBAMU: MEPEMECTUTEIBHOE, COUETaTeNIbHOE, pacipeie-
' JIMTENIBHOE, BKIIFOUYEHHUS
54 Hcnonb3oBanne rpaguueckoro NpeCcTaBlI€HNs MHOXKECTB JUIsl ONMCAHUS peabHBIX MPO-
) LIECCOB U SIBJIEHUH, IIPU PELICHNUH 3a]1a4.
55 N3mepenune paccenBaHMs NaHHBIX. Jlucnepcus M CTaHJApTHOE OTKJIOHEHUE YMCIIOBBIX
' HabopoB. JlnarpamMma paccenBaHus
DnemMeHTapHble COOBITUS CilydaiHOro onbita. CirydaiiHble coObITHS. BeposiTHOCTH COOBI-
56 Tui. ONBITBI C PAaBHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMH COOBITUSMH. CiydalHBIA BBIOOD.

CBsi3b MCKAY MaJIOBCPOATHBIMU U NPAKTHYCCKHU JOCTOBECPHBIMU COOBITHUSIMH B npuponae,
o0I11eCTBE U HayKe

HepeBo. CBoMCTBa AEPEBbEB: EAMHCTBEHHOCTh IIyTH, CYLLIECTBOBAHUE BUCSYEH BEPIIUHBI,
5.7 CBSI3b MEXJ1y YHCIIOM BEpIIMH U yucioM péodep. [IpaBuno ymHoxxenus. Pemenue 3anad ¢
MOMOIIIBIO TpadoB

[TpotuBomnonoxHusie codbiTud. Jnarpamma Ditnepa. O0beAMHEHNE U TIepecedeHne COObI-

5.8 . .
tui. HecoBmecTHbIe coObITHS. POpMYyIIa CII0KEHHS BEPOSITHOCTEHN
5.9 YcnoBHas BeposiTHOCTB. [IpaBuiio ymHoskeHus. HezaBucumeble coObITHS
510 IIpencraBienue sKcriepuMeHTa B BUAE JepeBa. PelieHue 3a1ad Ha HaXOXJIEHUE BEPOAT-

HOCTEH C TOMOIIIBIO JIepeBa CIIY4aliHOTO IKCIIEPUMEHTA, Jruarpamm Diiiepa




9 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
5 BeposTHOCTB U cTaTUCTHKA
51 [IpencraBienue JaHHBIX B BUAE TaONHll, AUarpamMm, rpadUKoOB, WHTEPIpETALMs JTaHHBIX.
' Urenne 1 mocTpoeHue TabuIl, quarpamMmm, rpaduKoB 1Mo pearbHbIM JaHHBIM
5.2 [TepecTanoBku u pakTopuan
53 CoueTraHus U YUCIIO COUYETaHUN
5.4 Tpeyronbuauk I[lackans. Pemenue 3amau ¢ ucnosib30BaHUEM KOMOWHATOPHKHU
5 ['eomeTpuyeckast BepoaTHOCTb. CiydallHbIi BBIOOp TOUKH U3 (UTYpHI Ha IJIOCKOCTH, U3 OT-
' pe3Ka U U3 Iyru OKPY>KHOCTH
5.6 Ucneitanue. Yenex u Heynaya. Cepus UCIBITAHUN 0 IEPBOIO ycrexa
5.7 Cepus ucnsitanuii bepuynnu. BepositHocTi coObiTuil B cepun ucnbiTanuil bepuynnu
5.8 CiydaiiHasi BeJIMYMHA U pacipeiesieHue BEpOSITHOCTEN
59 Maremaruueckoe oxuaaHue u aucnepcus. [IpuMepsl MaTeMaTHYECKOTO OKHMJIaHUS KaK TEO-
' PETHYECKOI0 CPETHETO 3HAUEHUSI BETUUMHbI
510 MaremaTnueckoe 0XKMJIaHUE U JAUCIEPCHUS CIydailHOW BEJIMYUHBI «UHCIIO YCIIEXOB B CEPUU
. ucnbeiTaHuil beprynm»
- [TonsiTrie 0 3akoHe OonpIMX YKcen. M3MepeHne BeposTHOCTEH ¢ MOMOIIbIO 4acToT. Ponib u

3HAYECHHE 3aKOHA OOJIBIITUX YMCENT B IPUPOJIE U OOIIECTBE




Koxa nmpose-

psieMoro Tpe-

ooBaHUA

ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOMN OBPA30BATEJIBHON NPOT'PAMMbBI OCHOBHOT'O
OBHIET'O OBPA3OBAHUA

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM 0CBOECHHUSI OCHOBHOI 00pa30-
BaTeJbHOM MPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanusi Ha ocHoBe ®I'OC

MCTOB

MCPbI, CTPOUTDb BLICKA3bIBAHUA U OTPpULIAHUS BBICKa3bIBaHHI

IIPSIMOM, OKPYIJIATh YMCJa; YMEHME JI€JIaTh IPUKUAIKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN

KBaApaToOB U KBaJlpaTa CYMMbI U PA3HOCTH

KOOPAWHATHYIO IINIOCKOCTD JJIs I/I306pa)KeHI/I$I peH_ICHI/Iﬁ ypaBHeHHfI, HEPaBCHCTB U CUCTEM

peaJILHOfI KN3HU, YMCHHC BbIpAXXaTb Q)opMynaMH 3aBUCUMOCTHU MEXKAY BEIIMYNHAMU

peaIbHOU KU3HU

OLICHUBATh HpaBI[OHO,Z[06HOCTB IMMOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBarh NOHATUAMU: MHOKECTBO, IIOJIMHOKECTBO, OIEPalliy HAJl MHOXKECTBa-
MH; YyMEHHE ONEepUpOBaTh MOHATHAMHU: rpad, CBA3HBIN rpad, nepeBo, LUK, MPUMEHATh UX
IpU PELICHUM 3aJay; YMEHUE HCIOJIb30BaTh Ipaduueckoe MpPeJCTaBICHUE MHOXKECTB JUIS
OTHCAHMsI PEATbHBIX MPOIECCOB U SIBICHUH, IPU PELUICHUHU 33/1a4 U3 IPYTUX y4eOHBIX Mpej-

YmMmenue OIICPHUPOBATH IMOHATHAMMU: OIIPEACICHUEC, aKCOMa, TCOPEMA, N10Ka3aTCIbCTBO, YMC-
HHUC pacCrio3HaBaTb UCTUHHBIC U JIOKHBIC BBICKA3bIBaAHWSA, IIPUBOAUTL NPUMEPLI U KOHTPIIPU-

YMeHue onepupoBaTh NOHATUAMU: HATYPAIBHOE YUCIIO, IIPOCTOE U COCTABHOE YUCIIO, ACIIH-
MOCTh HaTypaJbHBIX YHCEN, MPU3HAKU JIEIUMOCTH, IEJI0€ YHCII0, MOIYJb YHCIa, OOBIKHO-
BEHHast IpoOb U AecATUYHAs IpoOb, CTAaHJIAPTHBIA BUJ YKCIIA, PALlMOHATIBHOE YUCIIO, Uppa-
LMOHAJILHOE YMCJI0, apu(PMETUUYECKUI KBaJApaTHBI KOPEHb; YMEHHUE BBINOIHITH JEHCTBUS C
YHUCJIaMM, CPaBHMBAaTb M YIOPSIJAOYUBATH YMCIA, IPEACTABIATH YKCIIA HAa KOOPAUHATHOMN

YMeHue onepupoBaTh MOHATHAME: CTEIIEHB C IEIBIM IOKa3aTelieM, apuMETHICCKUN KBaI-
paTHBI KOpEHb, MHOTOWIEH, anreOpanyeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM
HATYpaJIbHON CTEIeH! OOJIbINe SIMHUIIBI; YMEHHUE BBIOJIHATE PACYETHI IO (hopMyIiaM, Tpe-
00pa3oBaHUs LENBIX, TPOOHO-PALIMOHANBHBIX BBIPAKEHUH U BBIPAKEHUN C KOPHSIMH, pa3iio-
JKEHWE MHOTOWIEHA Ha MHOXXHTENH, B TOM YHCII€ C HCIOJb30BaHUEM (OPMYNT Pa3HOCTH

YMeHue onepupoBaTh NOHATHAMU: YHCIOBOE PABEHCTBO, YPABHEHHE C OJIHOM MEPEMEHHOM,
YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOM; YMEHHE peliaTh JIMHEWHbIE U KBaJpaT-
Hbl€ YpaBHEHUS, JPOOHO-pAllMOHATIBHBIE YPAaBHEHHS C OJHOM MEpEeMEHHOH, CUCTEMBI ABYX
JUHENHBIX YpPaBHEHMH, JUHEHHbIE HEPaBEHCTBA U WX CHUCTEMbI, KBaJpaTHble U JIPOOHO-
paloHaIbHbIE HEPABEHCTBA C OJHOM NMEPEMEHHOW, B TOM UHWCIIE NPU PELICHUM 3ahad U3
JPYTUX IPEIMETOB U MPAKTUYECKUX 3a]]a4; YMEHHE UCII0JIb30BATh KOOPAUHATHYIO IPSIMYIO U

YMeHue onepupoBath NOHATUAMU: QyHKUUA, rpaduk QyHKIUHU, HYIU QYHKLINN, TPOMEXKYT-
K{ 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH BO3pacTaHusi, yObIBaHUS, HauOOJIbIIee U HaUMEHbIIIee
3HaueHusl (PYHKLIMH; YMEHUE ONEpUPOBATh MOHATUSAMU: MpsMas MPONOPLHOHAIBHOCTD, JH-
HeiHasg QyHKIMs, KBagpaTU4Has (yHKIHs, oOpaTHas MPOMOPIUOHAIBHOCTh, Mapadoa, TH-
nepbosa; ymMeHue CTpouTh rpaduku (HYHKIHMH, HCTIOIB30BaTh TrpaduKH IS OMpeaeiIeHUs
CBOWCTB IPOLIECCOB U 3aBUCUMOCTEH, ISl peLIeHus 3a/1a4 U3 APYruX Y4eOHBIX MPEIMETOB U

YMeHue onepupoBaTh MOHATUSMU: MOCIEI0BATENIbHOCTD, apupMeTHiecKkas U reoMeTpuye-
CKasi IpOrpeccuy; yMEHHE UCIIOIb30BaTh CBOMCTBA MOCIEI0BATEIBHOCTEN, (POPMYIIBI CYMMBI
U 0011Iero wieHa Mpy pelieHuH 3ajayd, B TOM YHCIIE 3a]1a4 U3 APYTruX y4eOHBIX MPEIMETOB U

YMeHue pemats 3a7aud pa3HbIX TUIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, JOJIM U YaCTH, JBUXKE-
HHUe, padoTy, LIeHy TOBAapOB U CTOMMOCTb MOKYIOK M YCIYI, HQJIOTH, 3aJa4d U3 00JacTh
yIpaBJIEHUS JTUYHBIMU M CEMEHHBIMU (PMHAHCAMH); YMEHHE COCTABJISATh BBIPAXKEHUS, YpaB-
HEHMsI, HEPAaBEHCTBA M CHCTEMBI I10 YCJIOBUIO 33a/1a4M, UCCIEI0BATh MOJIYYEHHOE PELIeHUE U




YMeHne onepupoBaTh MOHATUSAME: (UTYpa, TOYKA, OTPE30K, MpsMasi, JIy4, JJOMaHasi, yrod,
MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOCIPEHHBIN M PaBHOCTOPOHHUN TPEYTOJBHHUKH, TIPsi-
MOYTOJILHBI TPEYTOJILHUK, Me/InaHa, OMCCEKTPUCA U BHICOTA TPEYTOJIbHUKA, YETHIPEXYTOIIb-
HUK, TIapajuiesiorpaMM, poMO, IPsIMOYTOJIBHHK, KBAJpaT, Tparenus; OKpyKHOCTh, KPyT, Ka-
carejbHas, 3HAKOMCTBO C TPOCTPAHCTBEHHBIMH (UTypaMH; YMEHHE pelIaTh 33Jaud, B TOM
YHCIie U3 TIOBCETHEBHOM KM3HU, HA HAX0XK/ICHNE TEOMETPHUECKUX BEIUYHMH C IPUMCHCHHEM
M3Y4YEHHBIX CBOUCTB QUTYp U (PaKTOB

10

YMeHHue onepupoBaTh MOHSATHUSMU: PaBEHCTBO (UIYp, PAaBEHCTBO TPEYTrOJIHHHUKOB; Mapa-
JEIBHOCTh W NEPHEHAMKYISIPHOCTh MPSAMBIX, YIOJI MEXIY HIpPSIMBIMHU, NEPHEHAUKYIP,
HAKJIOHHAs, MPOEKIus, ogodue ¢puryp, mol00HbIE TPEYTOIbHUKH, CUMMETPHUS OTHOCUTEIb-
HO TOYKHM M NPSIMOIl; yMEHHE paclO3HaBaTh PaBEHCTBO, CHMMETPHIO U mogodue ¢uryp, na-
PaJUIETbHOCTh U NEPIIEHIUKYISPHOCTD NPSAMBIX B OKPYKAIOILIEM MHUpE

11

YMeHue onepupoBaTh NOHATUAMU: JUIMHA, PACCTOSIHUE, Yrojl (BeJWYMHA YIJia, CHHYC U KO-
CHHYC yTJIa TPEYTOJIbHUKA), IUIOIIAIb; YMEHHE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B
OKpYKarollleM MHUpPE; YMEHUE MPUMEHATh (OPMYIIbI MIEPUMETPaA U IO MHOTOYTOJIbHH-
KOB, JUIMHBl OKPYXKHOCTH U IUIOIIAAU Kpyra, oObemMa MpsSMOYrojbHOIO MapajuleenuIena;
YMEHUE NPUMEHATh NMPU3HAKK PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB Tpe-
yroJibHHKa, Teopemy Iludaropa, TPUTOHOMETPUYECKHE COOTHOIICHHS JJISI BBIYUCIICHUS
JUTMH, pacCTOSTHUH, TUIOLIaAeH

12

YMenue n3o0paxaTh IUIOCKUE QUTYphl U UX KOMOHMHAIIMU, MPOCTPAHCTBEHHbIE (DUTYPHI OT
PYKH, C IOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U AJIEKTPOHHBIX CPEJCTB M0 TEKCTOBOMY WM
CHUMBOJILHOMY OIIMCAHUIO

13

YMmenue OIICPHUPOBATH MOHATUAMU: HNPAMOYTOJIbHAA CUCTEMa KOOpJAMWHAT, KOOpAWHATBI TOY-
KH, BEKTOp, CyMMa BCKTOPOB, IMMPOU3BCACHUC BCKTOPA HA YHCJIO, CKAJIAPHOC IMPOU3BCACHHUC
BCKTOPOB;, YMCHHUC HCIIOJb30BATH BCKTOPbI U KOOPAWHATBHI AJIA NPCACTABICHUSA HAHHBIX U
peuicHus 3a4a4, B TOM 4YHUCJIC U3 JPYTUX y‘le6HI>IX MpcaIMCTOB U peaanofI KHU3HHU

14

15

YMeHue onepupoBaTh MOHATUSAMU: CTOJIOMKOBBIE U KPYTOBBIE TUArpaMMbl, TaOJIUIIbI, Cpe-
Hee apudMeTnyeckoe, MeAraHa, HauboJbIllee U HaMEHbIlIee 3HAUEHUS], pa3Max YHUCIOBOIO
Habopa; yMeHUe HU3BIeKaTh, UHTEPIPETUPOBATh U MPEOOPa30BBIBATH WHGOPMAIUIO, TIPE-
CTaBJICHHYIO B TaOJIMIIaX U Ha JuarpaMmax, OTpa)karolllyl0 CBOWCTBA M XapaKTEPUCTHKHU pe-
aJIbHBIX IPOLIECCOB U SIBJICHUN; YMEHHUE PACNO3HABATh U3MEHUYUBBIE BEJIIMUMHBI B OKPYXKaro-
IEM MHPE

YMeHue onepupoBaTh MOHITHSIMU: CIy4alHBIA ONBIT (CIydalHBIM AKCIEPUMEHT), JIEMEH-
TapHOE COOBITHE (3JIEMEHTApHBI MCXO0J) CIYy4alHOro ONbITa, CIIydaifHOe COOBITHE, BEpPOST-
HOCTb COOBITHS; YMEHHUE HAXOJUTh BEPOSITHOCTU CIy4YallHBIX COOBITHIl B OIBITaX C PaBHO-
BO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSMHU; YMEHUE PellaTh 3a/la4yd METOJIOM OpraHU30BaH-
HOT0 niepedopa U ¢ UCIOJIb30BAHUEM NPaBUJIa YMHOXKEHHUS; YMEHUE OLICHUBATh BEPOSTHOCTU
peasbHBIX COOBITUI U SIBIEHUH, TOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U MaJIOBEPOST-
HBIX COOBITHI B OKPY)KaIOILlEM MHUPE U B JKU3HM; 3HAKOMCTBO C MOHSATUEM HE3aBHCUMBIX CO-
OBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEN U €T0 POJIbIO B MACCOBBIX SIBICHUSX

16

YMenue BLI6I/IpaTB HOIIXOIIHH_[I/II\/'I HBYqCHHBIﬁ MCTOJ MJIA PCIICHHUA 3ada4vu, IMPUBOAUTH IIPH-
MEPBI MATEMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoAC MU XKHU3HU, paCllO3HABATH IIPOSABIICHUC
3aKOHOB MaTEMAaTUKN B UCKYCCTBC, OIMMUCBIBATH OTACJIBbHBIC BBIAAOIIUCCA PE3YJIbTAThI, IIOTY-
YCHHEBIC B XOAC PA3BUTUA MATCMATHKH KaK HAYKH, IIPUBOJUTH IMPUMEPBI MATEMATHYCCKUX
OTKpLITI/Iﬁ 1 UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHA




NNEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA OI'D 11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Hucna v BIYUCICHUS
1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEbIX YUCEel
1.2 OOBIKHOBEHHBIE U JACCATUYHBIEC APOOU, TPOLEHTHI, 0ECKOHEUHBIE MTEPUOIUIECKUE IPOOHU
1.3 Panmonaneublie yncna. Apudmernyeckue onepamnuy ¢ palrioHaIbHBIMHU YUCIaMU
1.4 JleficTBuTenbHBIE Yncia. Apu(PMETHYECKHUE ONIEPAIUH C ICUCTBUTEIIBHBIMUA YUCIIAMHU
1.5 [TpubnmxEHHBIC BBIYUCIICHUS, TIPABUIIAa OKPYTJICHHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BHIYUCICHUI
2 Anrebpandeckue BbIpaKEHUS
2.1 bykBeHHbIe BbIpaKeHUS (BBIPAKCHUS C TIEPEMEHHBIMH )
2.2 Crenens c 1enbIM nokasareneM. CTeneHs ¢ paldoHalbHBIM noka3areiaeM. CBOKMCTBA CTETICHU
2.3 MHorouieHsl
24  Aurebpaunueckas 1po0b
25 ApI/I(bME:TI/ILICCKI/If/'I KOpEHb HaTypaJibHOH cTeneHu. JlelcTBus ¢ apupMeTHYeCKUMHU KOPHSIMU HaTy-
paJIbHOM CTETeHU
3 YpaBHEHHs U HEPABEHCTBA
3.1 Lenbie u 1poOHO-paIOHANIbHBIE ypaBHEHUsI. CHCTEMBI M COBOKYITHOCTH YpaBHEHHMA
3.2 Lenbie u 1poOHO-panoHANTbHBIE HepaBeHCTBA. CHCTEMBI 1 COBOKYITHOCTH HEPAaBEHCTB
33 Pemrenue TekcTOBBIX 33124
4 UYucnoBble OCIE10BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
4.2 Apudmernuaeckas u reomeTpruuecKkas mporpeccun. @opmyia CII0KHBIX MPOLIEHTOB
5 OyHKIUU
OyHk1us, cnocodsl 3ananus ¢yHkuuu. I'papux ¢pyHkumuu. O6nacTb OnpenesieHus U MHOXKECTBO
51 3HaueHnit pynakuun. Hymu pynakuun. [IpoMexxyTku 3HakonocTostHeTBa. [IpomMexxyTki MOHOTOHHO-
" cty ¢yHKuU. MakcuMyMbl U MUHUMYMBI QyHKIH. HawnOonblliee W HauMeHbIEe 3HAUYCHUE
(GyHKIMH Ha IPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypsl U UX CBOICTBA
7.2 Tpeyronbauk
7.3 MHOroyrojapHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4eCKuxX BEIM4YUH
7.6 BekTopsl Ha nocKkoCTH
8 BeposiTHOCTB 1 cTaTuCcTHKa
8.1 OnucarenbHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padst




YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

e MaTemaTtuka. BepoATHOCTb M CTaTUCTUKA: 7 - 9-e Kiaccbl: 6a30BbIi ypoBeHb: y4ebHMK: B 2 YacTax; 1-oe u3ga-

Hue Bbicouknin U.P., AweHko WU.B.; nog pegakumein AuweHKo U.B. AKumMoHepHoe obLiecTBo «M30aTenbeTBo
«[lpocseLweHne»

METOAUYECKHUE MATEPHAJIBI 1JISA YYUTEJISA

CueHapmm KOMNNEKTOB y4ebHbIX 3a4aHNN-KOHTEKCTHbIX 33434 K y4eBHOMY Kypcy «BepoAaTHOCTb M CTaTUCTUKa»
Ans obyyatowmxca ocHOBHOro obuiero obpasoBaHus, 7 Kaacc : MeToguyeckme pekomeHgaunm / T.B. Pacta-
WaHckKan, 11 E.A. bapakoBa. — M. : ®TBHY «UHCTUTYT cogepKaHna n meToaos obyuyeHua», 2024. — 29 c.: un.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://edsoo.ru/wp-content/uploads/2025/01/bank zadanij matematika informatika 2024.pdf
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