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IHHOACHUTEJBHASA 3AIINCKA

YuyebHbIn npeameT «MaTemaTuKa» BXOAUT B NpeameTHyto obnactb « MaTemaTrka U MHbopmaTuKa». OH cnocobcTBy-
€T Pa3BUTUIO BbIMUCUTENBHOWN KYbTYPbl U TOTMYECKOTo MblLIeHMA, GOPMUPOBAHUIO YMEHMA M0/1b30BaTbCA
aNIroOPUTMaMM, a TaKKe NPUOBPETEHNIO MPAKTUYECKMX HAaBbIKOB, HEOHXOANMMBIX B NOBCEAHEBHOM }KU3HU 0OyYarOLWMX-
cs ¢ 3MP. YuebHbIn NnpeamMeT pa3BMBAET MbILWEHWEe, NPOCTPAHCTBEHHOE BOObOpaXKeHue, PyHKLUMOHANbHYIO rpamoT-
HOCTb, YMEHMA BOCMIPUHUMATb U KPUTUYECKU aHAIM3UPOBATb MHPOPMALLMIO, MPEeACTaBAEHHYIO B Pa3INYHbIX popmax.
ObyuyeHMe maTemaTUKe AAET BO3MOXKHOCTb pasBMBaTh y obydyatowmxca ¢ 3MP TOYHy, paLMOHanbHyO U MHbOpMa-
TUBHYIO peyb, yMeHME oTbMpaTb Hanbonee noaxoasline A3blKOBble, CUMBOJIMYECKME, rpaduyeckme cpeactsa Ans
BbIpaXKeHMA CYXKAEHUM U HarnagHoro nx npeacrasaeHna. 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 NYMaHUTApPHbIX 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 cogepaHue obyyeHuna npeamery «MaTemaTuKka» € yyeTom ocobbix 06pa3oBaTesbHbIX 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 MblLIEHMA, NOSITOMY abCTPaKTHbIE 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. CHUKeHWe 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 OA4MH U3 MPOMENKYTOUHbIX Wwaros. Mpu paboTe ¢
YNCNOBLIMWN BbIPAXKEHUAMU, BbIMUCIEHNEM UX 3HAYEHUSA MOTYT HE YAEepK1BaTb NPaBUAbHbIMNOPAAOK AelcTBuiA. Mpn
ynpoLleHum, npeobpa3oBaHMM BblparkeHU yyalmeca ¢ 3P He MOryT CaMOCTOATENIbHO MPUHATL PeLUeHMe O nocne-
[,0BaTe/IbHOCTU BbINOJIHEHUS AENACTBMIA. KOHKPETHOCTb MbIWIEHWUS OC/IOMKHAET YCBOEHMA HaBblKa PeELEeHUs ypaBHe-
HWUWN, HEPABEHCTB, CUCTEMbI YPaBHEHMN. M ManodoCTynHO coBeplleHue obpaTMmbix onepaumin. HM3KMn yposeHb
pPa3BUTUA IOTMYECKUX OMepaunii, HegocTaToyHas 060BLWEHHOCTb MbIWAEHUA 3aTPYAHAOT U3ydyeHMe Tembl «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/IbHbIe CNOCcObbl peleHns, MHOTrAa 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 MmoryT nogMmeHnTb Gopmyny, HENPaBUIbHO NPUMEHUTb
Teopemy. K cepbesHbIM OLLIMOKaM B peLleHMn 33434 NPUBOAAT HELOCTAaTOYHO PAa3BUTblE NPOCTPAHCTBEHHbIE
npeacrasieHuns. VIM cNoXKHO BbIMOIHUTb YEPTENK K YC/IOBMIO, B MUCbMEHHbIX paboTax OHM He MOTYT NpuUBecTM o0bbAac-
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 MaTepHasl MPENOAHOCUTHh HEOOIBIIIMMHE IMTOPIUSMHU, YCIOXKHSIS €ro MOCTENEeHHO, 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 MU YMCTBEHHOW NESATENbHOCTH YYAIIUXCS HAa YpOKaxX MaTEeMaTHUKH CIOCO0-
CTBYIOT ITIPOYHOMY M CO3HATEIIbBHOMY YCBOCHHIO OQ3MCHBIX MAaTEMAaTHYECKUX 3HAHUN U YMEHUH.

Hean n 3aga4yu n3yyeHus yueOHoro npeamera «MaremaTuka

[TpropuTEeTHEIME LETSIMU O0yUEHUSI MaTeMaTUKE B 5—9 Kilaccax sIBISIOTCS:



&% (opMUpOBaHUE [IEHTPAIbHBIX MaTEMaTHUYECKUX MOHATUH (YMCII0, BEIMYMHA, TeOMeTprIecKas (urypa,
MepEeMEHHas, BEPOATHOCTb, (PYHKIIMS), 00€CIEeUNBAIOIINX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTH-
yeckoroodpaszoBanus odydatouuxcs c 311P;

& nonBeneHue odyyarouuxcs ¢ 3[1P Ha mocTynmHOM 11711 HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3H MaTeMaTH-
KU U OKPY>KaIOIlIero MUpa, IOHMMaHHe MaTeMaTUKU KaK 4acTH OOIIel KyJIbTyphl UeJIOBEUECTBA;

& DPa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTeH oOywaromuxcs ¢ 3IIP, mo3HaBaTensHOM ak-
THUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KpUTUUHOCTH MBIIIJIEHUS, HIHTEpPECA K U3YUYEHUIO MaTEMaTHKH;

& ¢opmupoBaHue (YHKIMOHAIHLHOH MATEeMaTHYECKOM TPaMOTHOCTH: YMEHHS PACIO3HABATH IMPOSBICHUS
MaTEMaTHYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHbIX KU3HEHHBIX CUTYallUsX U IPU 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, MHTEPIPETUPOBATh U OLIEHUBAThH MOJy4YEHHbIE pe-
3yJbTATHI.

JlocTrkeHHe ATUX Lenel o0ecrieunBaeTcs PEIIEHUEM CIEAYIOINX 3a1au:

&% (opmupoBath y obyuaromuxcs ¢ 3[IP HaBbiku yueOHO-1IO3HABATEIHHOU AESITEIBHOCTU: TIAHUPOBAHUE
paboThl, TOUCK PAIlMOHATILHBIX MTYTEH €€ BBIMOIHEHUS, OCYILECTBICHUS] CAMOKOHTPOJIS;

&% CIIOCOOCTBOBATh MHTEJUIEKTYAIbHOMY Pa3BUTHIO, (POPMHUPOBATH KayecTBa, HEOOXOIUMBIE YEIOBEKY IS
IIOJIHOLIEHHOM ’KM3HU B COBPEMEHHOM OOLIECTBE, CBOWCTBEHHbBIE MATEMAaTUUECKON JESITENILHOCTU: SICHOCTH U
TOYHOCTH MBICIIA, UHTYUIIUH, IPOCTPAHCTBEHHBIX MPEACTABICHUMN, CIIOCOOHOCTHU K MPEOOJICHUIO
TPYAHOCTEN;

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

& pa3BUBATh MOHATUHHOE MBIIUICHHUS 00y4arommxcs ¢ 3I1P;

& OCYIIECTBISITh KOPPEKIIMIO TTO3HABATENBHBIX IMpolieccoB oOyuatomuxcs ¢ 3[1P, HeoOXoauMbIX At OCBOE-
HUS IPOrPaMMHOT0 MaTepHalia o yueOHOMY IpeaMeTy;

&% TIpeIycMaTpUBaTh BO3MOKHOCTh KOMIICHCAIIUM 00pa30BaTENbHBIX AS(PUIIMTOB B OCBOCHUH INPEANIECTBY-
IOLLET0 porpaMMHOro Marepuaina y oOyuatouuxcs ¢ 3I1P 1 HetocTaTKOB B MX MaTeMaTUYECKOM Pa3BUTHUH;
&% chopMupoOBaTh YCTOMUMBBINA HHTEPEC yyalluXcs K IPEeIMETY;

& BBIABJIATH U Pa3BUBaTh MATEMaTUYECKUE U TBOPUECKHUE CIIOCOOHOCTH.

OcCHOBHBIE JINHUU COJIEp’KaHUs Kypca MareMaTuku B 5—9 kiaccax: «YUucna U BbIUMCIEHUS», «Anredpay
(«Anrebpanyeckue BbIpaKEHUSN», «YPaBHEHUsI U HepaBeHCTBa»), «DyHkuum», «l'eometpus» («I'eomerpu-
yeckue (GUrypsl U UX CBOWCTBaY, «M3MepeHne reoMeTpuyecKix BEIMYUHY), «BeposTHOCTh U CTATUCTHKA.
JlaHHBIE TUHUM Pa3BUBAIOTCS MapajjielbHO, KaXKAas B COOTBETCTBUHM C COOCTBEHHOW JIOTMKOM, OHAKO He
HE3aBHUCHMO OJIHA OT JIPYTOM, a B TECHOM KOHTAaKTe U B3auMoAecTBUU. Kpome 3TOro, nX 00beAUHSET JIOTH-
YyecKasi COCTaBJISIoNIasl, TPaAULIMOHHO IPUCYILas MaTeMaTHKE U MPOHU3BIBAOIIAs BCE MaTeMaTHUeCKHe
Kypchl U coaepxareibHble TuHNH. ChopmynupoBanHoe B DenepaibHOM rocy1apcTBEHHOM 00pa30BaTellb-
HOM CTaHJapTe OCHOBHOIO 001ero o0pa3oBaHusi TpeOOBaHUE «yMETh OMEPUPOBATh MOHATUSAMMU: OIpeJiese-
HUE, aKCMOMa, TeOpeMa, JJ0Ka3aTeIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS,
MIPUBOJIUTH TPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAaHUS M OTPHUIIAHUS BBICKA3bIBAHHI» OTHOCHUTCS
KO BCEM Kypcam, a (OpMHpPOBAaHHE JOTMUYECKHMX YMEHUH pacmpejaessercs Mo BCeM rojaaM oOyueHHs Ha
YpPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMsI.

Copnep:xanue o0Opa3zoBaHHsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylIbTaTaM OCBOEHHUs pabodeil mporpaMMel,
pacrnpeenéHHBIM 10 To1aM 00y4eHHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIpOcaM oOydarolirecs oOpaliainch HEOAHOKPATHO, YTOOBI OBJIQJICHUE MaTeMaThye-
CKUMH TOHATHSMHM M HaBBIKAMHU OCYILECTBIIAJIOCH IOCIIEAOBATENbHO M MOCTYHATEIbHO, C COOIIOIEHUEM
MIPUHIIMIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYAJIMCH B OOLIYI0O CUCTEMY MAaTeMaTHYECKUX MpPEeCTaB-
nenuit ooyqaromuxcs ¢ [P, pacuupsist u yriay6usis e€, o0pa3ysi IpouHble MHOXKECTBEHHBIE CBSI3H.
Oco0eHHOCTH 0TOOPA M aJanTalUM YIeOHOro MaTepuaia o MaTeMaTuke



OOyuenue yueOHOMY npenMeTy «MaTeMaTHKa» CTPOUTCS Ha CO3JaHUM ONTHUMAIBHBIX YCIOBUHN ISl yCBOE-
HUS TIporpaMmHoro Marepuana obydaromumucs ¢ 3I1P. bonbmoe BHuManue yaensercs otoopy ydeOHOTO
MaTepHuajia B COOTBETCTBHHU C MPHHIUIIOM JAOCTYITHOCTH MPH COXPaHEHHH OOIIero 0a30BOro ypOBHsI, KOTO-
PBIii TOJDKEH M0 COICPIKaHUI0 U 00beMy OBITh aJanTHPOBaHHBIM I oOydaromuxcs ¢ 3I1P B coorBeTcTBUI
C UX 0coOBIMU 0Opa3oBarenbHbIMH MOTpeOHOCTAMH. CrenyeT o0IeryuTh OBJIaJCHHE MaTeprajoM o0ydaro-
mmmucs ¢ 3[1P mocpencTBom ero neTanbHOrO OOBSICHEHUSI C CHCTEMAaTUYeCKUM MOBTOPOM, MHOTOKpPATHOMN
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»,«IIpsMmoyroneHslii napamienenuneny, «llepemenienue no koop-
OUHATHOHN NpAMoi»,«Moaynib uncia», «4uciaoBble NpoMeXyTKN»; «Macitady (u3ydaeTcst B Kypce
«[eorpadusi»); «M300paxkeHne reoMeTpuuecKux (GUTryp Ha HEJIMHOBAHHON Oymare ¢ MCIOJIb30BaHUEM IHP-
KyJIsl, TUHEWKH, YTOJIbHHKA, TpaHCIOpTHpay, «JmHa okpyxHOocTH», «llmomane xpyra», «llapannensHbie
npsiMble», «llepneHuKyspHble npsmbie», «OceBast U LEHTpaJIbHAsi CUMMETPUN» (M3ydaeTcsl B Kypce reo-
MeTpun); «beckoHeuHble MepHoANYECKUe ACCATHUHBIC Npodu. JlecsaTmuHoe mpuOIMmKeHne OOBIKHOBEHHOMN
npobu» (M3ydyaeTcsi B Kypce ainreopsl).

Crnenyer yMEHBIINTH KOJUYECTBO YAaCOB Ha cieayrouue Temsl: «Pemenue gsorndeckuil 3anaqy», «Jluuna or-
peskay», «lllkanel», «PacnpenenuTenbHbIl 3aKOH YMHOXXEHMs», «3allUCh NPOM3BEACHUS C OYyKBEHHBIMHU
MHOXUTEIIMIY, «[locTpoeHne koHpuUrypamuii U3 yacteil npsMoil, OKpy>KHOCTH HAa HEJIMHOBAHHOW U KJIET-
yaroii Oymare», «/lemutenn um kpatabele. [lpusnaku nenmumocTtn», «HaunGonbpmmii oOmmii nenurtens u
HauMeHblIee obuiee kpaTHoe. JlenuMocTs cyMMBI U nipou3BefieHus». «lIpuBenenue qpodu kK HOBOMY 3HaMe-
HaTemo», «HaxoaeHne yacTu 1eI0ro 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 Hauboisiee TPYAHBIX M 3HAYMMBIX TeM: B V KJlacce — Ha pelIeHUe YpaBHEHUIl, npuBese-
HHUE IpoOU K HOBOMY 3HAMEHATEI0, YMHOKEHHE U JIeJICHNE IeCATUUHBIX Jpo0el, u3mepeHue yrios; B VI
KJIacCce — JEUCTBUSA C MOJOKUTEIBHBIMA M OTPHULIATEILHBIMU YUCIAMU, PEIICHUE YPaBHEHUMH, CII0KEHHUE U
BBIUUTAHUE YHUCEJI, COACPKAIIUX LETYI0 U APOOHYIO YacTh, HA YMHOKEHUE U JeJIeHue OOBIKHOBEHHBIX JIPO-
Oell.

Auredpa

B 03HakOMUTENBbHOM IJITAHE PEKOMEHAYETCS M3ydarh clieayromue tembl: «ppanuonansubie yncna. Jlei-
CTBUTEJIbHbIE yKclay, «CpaBHEHUE IEUCTBUTENBHBIX YHCEl, 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», «llorpemHoCTh U TOYHOCTH MPUOIMKEHUS», «HeTHble U HeueTHble QYHKUIUN», «DYyHKLIUS 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-
YEeCKUH CI0co0 pelieHust CUCTEMBbl ypaBHEHMI», «300paskeHre WIeHOB apu(METHUECKOW U reoMeTpuye-
CKOM Mporpeccuii ToukaMyu Ha KOOPAMHATHOM INIOCKOCTH. JINHENHBIN U SKCIIOHEHIIUAIbHBINA POCT. CII0KHbIE
MIPOLICHTBI».

Crnenyer yMEHbIINTH KOJMYECTBO YacOB Ha M3ydeHue tem: «Popmynbl», «JloKa3aTeabCTBO TOXKIECTBY,
«JIuHeltHOe ypaBHEHHE C BYMs HEU3BECTHBIMU», «l'paduk JMHEHHOTO ypaBHEHUS C ABYMS MEPEMEHHBI-
Mu», «['paduyeckoe perieHne TMHEHHBIX YpaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUI», «CBOWCTBa KBajapa-
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 BHIPAKEHUH, a TAK)Ke Ha 3aKpEIUIEHUE N3YYeHHOI0 MaTepHara.

I'eomerpus



Cnenyer OCHOBHOE€ BHHMMAHHE YAEIUTh INPAKTHUUYECKOM HANpaBICHHOCTH Kypca, HCKIIOUUB U YNPOCTHUB
HauboJsiee CIOXKHBIN NI BOCIIPUATHUS TeopeTHueckuii marepuan. Ha ypokax reomerpun HeoOXOIUMO Mak-
CHUMAJIbHO HCIIOJIb30BaTh HAIJISIIHbIE CpeicTBAa 00y4eHHs, O0JIbIle TPOBOAUTH MPAKTHUYECKUX PalbOT C
yUYamuMucs, pemarsb 3agaud. CTpouTh pelieHne 3aaad Mpu MOCTOSHHOM OOpPAaIeHUH K HATJIAJHOCTH — PH-
CyHKaM U yeprexaM. O3HAKOMHUTENBHO JaTh TeMbl: «TeopeMbl M 0Ka3aTelbCcTBO. AKCHOMBI», «Jloka3a-
TEIBCTBO OT IPOTUBHOrO», «CyIECTBOBAHUE U E€JUHCTBEHHOCTh MEPHNEHIAUKYISIpA K MpsAMON», «Meton
r€OMETPUUYECKHUX MecT», «MeTtos yBoeHus Meauanbl», «Teopema Paneca u TeopeMa 0 MPONOPLUUOHAIBHBIX
orpes3kax», «LleHTp Macc TpeyroibpHHKa», «V3MeHeHHe TPUTOHOMETPHUUECKUX (YHKIUI IpU BO3pAaCTaHUU
yriaay, «PopMyIbl 115 paJuycOB BIIMCAHHBIX U ONMCAHHBIX OKPYKHOCTEW MTPaBUIIBHBIX MHOTOYT'OJIbHUKOBY,
«YpaBHeHHE TpIMO», «JIBuxkeHuney, «CBoNCTBa ABMKEHU», «TeopeMa 0 MPOU3BEACHUH OTPE3KOB XOP/I,
TEOpPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIMX, TEOpEMa O KBajpare KacaTesibHOW». Cieqyer yMEHbLINUTh
KOJIMYECTBO 4acoB Ha u3ydeHue teM: «Cummerpuunbie Gpurypsl. OCHOBHBIE CBOMCTBAa OCEBOW CUMMETPHI,
«entpanbnas cummerpusi», «llapamnensusiii neperocy, «IloBopor», «IIpeobpazoBanue nogodus. Ilogo-
O1e COOTBETCTBEHHBIX AJIEMEHTOBY, «OCHOBHbBIC 33/1a4U HA TIOCTPOCHUE C MOMOILBIO LIUPKYIIS U JTUHEHKN»,
«JlexapTOBBI KOOPJAMHATHI Ha IJIOCKOCTHY, «Pemienue tpeyronsHukoBy», «Ilogobue duryp». 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-JIOTHYECKOTO MBIIUIEHHUS, €r0 U3YUYE€HHE T0JXKHO CTPOUTHCS Ha
0a30BOM YpOBHE M JIOCTYITHOM JJIsl YYeHUKOB MaTepuane. OCHOBHOE BHUMAaHHE CJIEIYET YICIUTh pa3feliam,
CBSI3aHHBIMHU C IIOBTOPEHUEM IPOIIEHHOI0 MaTepuaia, yBEIUYUTh KOJMYECTBO YNPAKHEHUHM U 3aJaHUl,
CBSI3aHHBIX C MPAKTUYECKOUN NEATENbHOCTHIO oOyuaronmxcs. Heo0xoammo nepecMoTpeTs cofiepKaHue Teo-
PETUYECKOT0 MaTepHalia U XapakTep €ro U3JI0KEeHHsI: TEOPETUUECKUN MaTepuall MPEernogHOCUTh B IPOLECCE
pelIeHns 3a/1a4 U BBIIOJHEHUS 3aJaHUi HarIaIHO-NPAaKTUYECKOr0 XapakTepa; He TpeOoBaTh BhIBOAA U 3a-
MOMUHAHUSI CIIOKHBIX (DOPMYJI, PEIICHUsT HECTAaHIAPTHBIX, TPYAOEMKHX 3aJaHuid. P Tem ciemayeT n3ydarsb
B 03HAKOMUTEJIBLHOM ILJIaHE.

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

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» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca B Hezie-
mo), B 8 kmacce — 102 vaca (3 gaca B Henento), B 9 knacce — 102 yaca (3 yaca B Hezemio).

Ha n3yuenue yuebHoro kypca «I'eomerpusi» orBoautcsa 204 yaca: B 7 kitacce — 68 yacoB (2 yaca B He-
nento), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacoB (2 yaca B HECIIO).

Ha uzyuenue xypca «BeposTHOCTb U cTaTucTHKa» oTBoAuTCes 102 vaca: mo 1 yacy B 7 — 9 kiaccax.

Ilo unousuoyanvromy yueonomy niany ¢ 2025-2026 yueonom 200y na uzyyenue Kypca «Aneeopay omseoeno 2
yaca 6 Hedemo UHOUBUOYATbHO HA domy U | uac camocmosmenvHo, Ha usyuenue kypca «l eomempus — 1 uac
8 Hedellio (UHOUBUOYANbHO HA 0OMY) u 1 uac camocmosmenvho, Ha usyyeHue Kypca « Beposmnocms u cmamu-
cmuka — 0,5 uaca unousuoyanvno na oomy u 0,5 uaca camommoamenbHo.



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.

[To3unmonHas cucrema cuucieHus. PuMckas Hymepanus Kak NpUMeEp HEMO3MIMOHHOW CHUCTEMBI
cuucieHus. [lecsaTuuHas cucteMa CUMCIeHUs.

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

CroxeHne HaTypaJIbHBIX YMCEll, CBOMCTBO HYJIS NPHU CIOKEHUU. BrlunTanue xak aeWcreue, 00-
paTHOE CIIOKEHHIO. Y MHOXKEHHE HaTypalbHBIX YHCEN, CBOMCTBA HYJIS U €IUHULIBI IPU YMHOKeHUU. Jle-
JIEHUE KaK JeficTBUE, 00paTHOE YMHOXEHUIO. KOMIIOHEHTHI eHCTBUH, CBsI3b Mexay HUMH. [IpoBepka
pesynbTara apupmernueckoro neiicreusa. IlepemectutenbHOoe M coyeTaTeslbHOE CBONCTBA (3aKOHBI)
CJIO’KEHHS U YMHOKEHUS, paclpeesInTeNIbHOEe CBOMCTBO (3aKOH) YMHOKEHHUSL.

Hcnonp3oBanne OyKB aisi 0003HAYCHHUS HEM3BECTHOTO KOMITOHEHTA M 3aIMCH CBOMCTB apudme-
THYECKUX JEHUCTBUM.

JlenuTenu v KpaTHbIE 4MClla, Pa3jIoKeHHE Ha MHOXxUTenu. [IpocTeie u coctaBHble uncna. Ilpu-
3HaKU JeIMMOCTH Ha 2, 5, 10, 3, 9. JleaeHue ¢ 0CTaTKOM.

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

Uucnosoe BblpaxkeHue. BpluncieHue 3HAYEHUM YHUCIIOBBIX BBIPAKEHHM, NOPSIOK BBIIOJHEHHUS
nevictBuil. Vcronp3oBaHue MPH BBIYMCICHUSX NEPEMECTUTENILHOTO U COYETATEIbHOIO CBOWCTB (3aKO-
HOB) CJIO’KEHUS U YMHOKEHUS, PacIpeIeINTEIbHOTO CBOWCTBA YMHOXKEHHUS.

Apoon

[IpencraBnenne o npobu Kak criocoOe 3amuch 4acTu BennuuHbl. OOBIKHOBeHHBIE Apodu. Ilpa-
BUWJIbHBIE U HeMpaBuibHbIe ApoOu. CMmemaHHas ApoOb, NpeACcTaBlIeHne CMELIaHHOW 1poOu B BUje He-
NPaBUIBHON JpoOU M BBIJEJIIEHUE LEJION YacTH 4Kcia U3 HelpaBWIbHON podu. M3o0paxenue npobeit
TOYKaMU Ha 4uciaoBou npsimoit. OcHoBHOE cBOMCTBO podu. Cokpanienue apodeit. [Ipusenenne apodbu
K HOBOMY 3HaMmeHarelnto. CpaBHeHUE ApoOei.

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

Hecstnunas 3anuchk ApooOeit. [IpencraBnenue necaTudaHon ApoOU B BHUie OOBIKHOBEHHOU. 1300-
pakeHHe AeCITUYHBIX Apo0el TOUKaMu Ha YuciIoBOM npsiMoi. CpaBHEHHE JECITUUHBIX APOOEH.

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

Pelnenue TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3a7a4 apupMeTH4eckuM criocodoM. Perienue norunueckux 3anad. Pemenue
3aJ1a4 repebopoM BceX BO3ZMOXKHBIX BapHaHTOB. Vcrionb30BaHNe MIPU PEIIEHUH 3a1a4 TaOJIUI] U CXEM.

Pemenue 3amad, coxepkalux 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIMYUHBL: CKOPOCTh, BpEMs, pac-
CTOSIHHME, 1I€Ha, KOJIWYECTBO, CTOMMOCTh. ENUHHIIBI M3MepeHHs: Macchl, 00bEMaA, IIEHbI, PAaCCTOSHUSA,
BpEMEHH, CKOPOCTH. CBSA3b MEXKIY €AMHUIIAMH U3MEPEHUS KaxX/10H BEITUYUHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBneHue AJaHHBIX B BUJE TAOIUI], CTOJIOYATHIX AUArPAMM.

Harusanas reomerpus

Harnsgaeie npeacraBineHus o Gurypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd, yroil, JoMa-
Hasi, MHOI'OYTOJIbHUK, OKPY>KHOCTb, KpyT. YT0JI. I[IpMO#, OCTpBIi, TYHOW U pa3BEPHYTHIN YIJIBL.

JliiHa oTpe3ka, METpUYECKHe eAUHMIIbI JINHBL. [[n1Ha JToMaHOW, mepuMeTp MHOTOYTOJbHHKA.
W3mepenune 1 NoCTpOEHHE YIJI0B ¢ MOMOLIBIO TPAHCIIOPTUPA.



Harnsinnaeie npencraBieHust o purypax Ha IUIOCKOCTH: MHOTOYT'OJBHMK, NMPSMOYTOJIBHUK, KBaJ-
part, TpeyroibHUK, O PABEHCTBE (PUTYp.

N3o0paxenue ¢uryp, B TOM uncie Ha kierdaToit Oymare. [loctpoenne koHpurypamnuii u3 yacre
NpSIMOi, OKPY’KHOCTH Ha HEIMHOBAHHOM M KjeT4yaroil Oymare. Mcmonb30BaHue CBOMCTB CTOPOH M YT-
JIOB NPSAIMOYT'OJIbHUKA, KBapaTa.

[Inomans NpsAMOYrojJpHUKAa M MHOTOYTOJIBHUKOB, COCTABJIEHHBIX W3 HPSAMOYIOJIBHUKOB, B TOM
yucie Guryp, n300pak€HHbIX Ha KileT4aToi Oymare. EAMHUIBI n3MEpeHus MII0LaIu.

Harnsinaeie mpesicTaBieHust 0 MPOCTPAHCTBEHHBIX (DUTypax: MPSMOYTOJIbHBINA MapauiesenuIies,
Ky0, MHOrOrpanHuku. M300pakeHre mpoCTeHIIMX MHOTOTPaHHUKOB. Pa3BEépTku Kyba M mapaienenu-
nena. Co3ganue mMojeneil MHOrorpaHHUKOB (M3 Oymaru, MpOBOJIOKH, IUIACTUIMHA U APYIHMX MaTepua-
JIOB).

O0BEM NMPSIMOYTOIBHOTO Mapauienenumneaa, Kyoa. Equauisr namepenus: oobéma.

6 KJIACC

HartypaabHble ynciia

Apudmernueckue 1eHCTBUS ¢ MHOTO3HAYHBIMU HATYPAIbHBIMH YHCIaMU. YUCITIOBBIE BRIPAKCHHUS,
MOPAJIOK NEHCTBUM, NCIOIb30BaHUE CKOOOK. Vcrnonbp30BaHue Npy BBIUMCICHUIX [IEPEMECTUTEIBHOIO U
COUYETATEIbHOTO CBOMCTB CJOKEHUSI M YMHOXKEHHUS, PACIPEICIUTEIBHONO CBOMCTBA YMHOKEHHMSI.
OxkpyrieHue HaTypajibHbIX YHCET.

Jenutenu v KpaTHbIC YKCIia, HAUOOJBIIMIM OOLIUI JEIUTENIb U HauMEHbIee o01iee KkpaTHoe. Jle-
JIMMOCTb CyMMBI U ITPOU3BEICHHUs. [leneHne ¢ 0CTaTKOM.

Apoon

OObIkHOBEHHAs1 PoOb, OCHOBHOE CBOMCTBO JIpo0H, cokpaieHue apodeit. CpaBHEeHUE U yHOPSAI0-
yuBaHue IpobOeil. Pemenne 3a1ay Ha HaXOXKICHUE YacTH OT LIEJIOTO U IENOro mo ero 4yactu. J[poOHoe
YHCIIO KaK pe3ynbTar jaelieHus. [IpeacraBieHue MECATUYHON NPoOW B BHJIC OOBIKHOBCHHOW JpPOOH W
BO3MO>XHOCTb IIPEJICTaBICHUs OOBIKHOBEHHOM 1poOu B BHUIE JECATHUUHOM. [lecaTuunble apodu u MeT-
puueckas cucrema Mep. ApupMeTHuecKkue IeHCTBHSI U YUCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMHU U J1€-
CATUYHBIMH JIPOOSMHU.

OtHowenue. /lenenue B JaHHOM oTHolIeHHMU. Maciitad, nponopius. [lpumenenue nponopuuit
IIPU PEIICHHUH 33/1a4.

ITonsaTue npoueHTta. Beiuncienne npoleHTa OT BEIMYMHBI U BEIMUYUHBI 10 €€ MPOLEHTY. Bripa-
’KEHUE MPOLEHTOB JAECATUYHBIMU Ipo0sMu. Perienue 3a1a4y Ha NpoLeHTH. BeipaxkeHnue oTHOLICHHS Be-
JIMYUH B IIPOLICHTAX.

IHonoxuTeIbLHBIE M OTPULATENbHBIC YHCJIA

[TonoxxurenpHble U OTpULATENbHBIE Yncia. Llensle uncia. Monyns uucia, reoMeTpuieckasl MH-
Teprperanus Moayis ynucia. MzobpakeHue ynces Ha KOOPAUHATHON NpsAMoid. UKCIOBBIE TPOMEXKYTKH.
CpaBHenue uucen. ApupmeTnyeckue AeUCTBUS € OJOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIAMH.

[IpsimoyronbHasi cucteMa KOOpAMHAT Ha IUIOCKOCTH. KoopAuHAThI TOUKM Ha MIIOCKOCTH, aOCIHC-
ca u opauHata. [loctpoenue Touek U GUryp Ha KOOpAUHATHOM IJIOCKOCTH.

BykBeHHBbIE BbIpAaKEeHU S

[Ipumenenue OyKB JJIs 3allMCU MaTeMaTUYECKUX BbIpaykeHUM M npeasiokeHuid. CBoiicTBa apud-
METHYECKUX JEUCTBUUA. DYKBEHHBIE BBIPAKEHUS W YUCIOBBIE MOACTAHOBKU. DyKBEHHBIE 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
3aJ1a4u 11epebopoM BceX BO3ZMOKHBIX BApUAHTOB.

Pewmenne 3anmay, copepKalux 3aBUCUMOCTH, CBA3BIBAIOIIUX BEJIMYMHBI: CKOPOCTb, BpEMs, pac-
CTOSIHUE, 1IeHa, KOJINYECTBO, CTOUMOCTh, MPOM3BOAUTEILHOCTD, BpeMsl, 00BEM paboThl. EnuHuIe nsme-



pEHMS: MacChl, CTOUMOCTH, PAcCTOSHUS, BPEMEHH, CKOPOCTH. CBsA3b MEXKIy €IMHHULIAMU HU3MEpPEHUs
KaKIOU BEJINYUHEI.

Pemenne 3ama4, CBA3aHHBIX C OTHOLIEHUEM, IIPONOPLHUOHAIBHOCTBIO BEJIMYHH, IPOLICHTAMH; Pe-
[IEHHE OCHOBHBIX 33/1a4 Ha IPOOH U TPOIICHTHI.

OmneHka ¥ NPUKUJIKA, OKpyTriIeHUe 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

Harnsnnele npencraBiaeHus o Gpurypax Ha MJI0OCKOCTU: TOUYKa, IpsAMasi, OTPE30K, JIyd, yroJ, JIoMa-
Hasi, MHOIOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPY>KHOCTB, KPYT.

B3aumHoe pacnonoxeHue IBYyX NpsIMbIX Ha IUIOCKOCTH, MapajuieibHbIe IpPsSMbIE, EPIEHANKY-
JspHble npsiMble. MI3Mepenune paccTosiHU: MEXTy IBYMS TOUKaMM, OT TOUKH 10 IPSIMOM, JJIMHA MapIl-
pyTa Ha KBaJpaTHOM CETKE.

W3mepenue W MOCTPOCHHME YIJIOB C IIOMOLIBIO TPAaHCHIOpPTUPA. BHUIBI TPEyroiabHUKOB: OCTPO-
YTOJIbHBIN, IPSIMOYTOJIbHBIM, TYHOYTOJIbHBIN, PABHOOEIPEHHBIN, PABHOCTOPOHHUN. UeThIpEXYrOIbHUK,
IIPUMEPBI YETHIPEXYTOJbHUKOB. lIpSIMOYronbHUK, KBaJapaT: MCIOJIb30BaHUE CBOWCTB CTOPOH, YIJIOB,
nuaronane. M3o0paxkeHne reoMeTpuuecKkux (pUryp Ha HEJIMHOBAaHHOM OyMare ¢ MCIOJIb30BAHUEM LIUP-
KyJisl, IMHEHKH, yroJbHUKa, TpaHcnopTupa. Iloctpoenus Ha kieTyaToit Oymare.

[lepumerp mMHOTOYrONBHUKA. [lOHATHE TUIOMIAAM HUTYPBI, €AMHUIBI U3MepeHus rmonamu. [Tpu-
OmKEHHOE M3MEpEeHHe TUIOIAAn (GUTyp, B TOM YMCIIe Ha KBaapaTHOU ceTke. [IpubmmkénHoe n3mepe-
HUE JJIMHBI OKPYKHOCTH, IUIOIAAN KPYyTa.

CuMMeTpus: LIEHTpaJIbHAsA, OCEBas U 3€pKajbHasi CUMMETPHUU.

[TocTpoeHne CUMMETPHYHBIX (PUTYD.

Harnsigaele npeactaBieHust 0 MPOCTPAHCTBEHHBIX (pUrypax: napajuienenumnes, Kyo, npusma, nu-
pamMuja, KOHYC, LMIMHIp, map u cdepa. Mzobpaxkenue npoctpaHcTBeHHBIX Guryp. [Ipumeps! pazsép-
TOK MHOT'OI'pPaHHMKOB, IMJIMHApa U KoHyca. Co3gaHue MoJiesielt IpOCTpaHCTBEHHBIX Guryp (u3 Oymary,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHAIIOB).

[Tonsitue 06bEMa, equHUIIBI U3MepeHust 00béMa. OOBEM MPSIMOYTOIHLHOTO MapajuIesienunena, Kyoa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMbBI YUYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yIbTaThl OCBOEHUS NMPOrpaMMbl ydeOHOTro Kypca «MaTeMaTHKay XapaKTepHU3yIoTCs:
1) naTpuoTHYecKoe BOCIINTAHHE:

MIPOSIBIEHUEM MHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCHUICKOW MaTeMaTHKH, LIEHHOCTHBIM OTHOIIE-
HHUEM K JIOCTHKEHHUSIM POCCHUICKMX MAaT€MaTUKOB U POCCUICKOM MAaTeMaTUYECKOM IIKOJIbI, K UCOJIb30-
BaHUIO 3TUX JOCTHKEHUH B APYTrUX HAyKax U MPUKIAAHBIX cepax;

2) rpaxIaHCKoOe U 1yXOBHO-HPABCTBECHHOE BOCIIUTaHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH rpa’kJaHMHA U peasu3allii €ro Mpas, IPEICTaBICHUEM 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 MOPAJIBHO-
ATUYECKHUX MPUHILUIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyAoOBOE BOCIIMTAHHE:

YCTaHOBKOM Ha aKTMBHOE yYacCTHE B PEILICHUU ITPAKTUYECKHX 3a/1a4 MaTEMATUYECKON HApaBIECHHOCTH,
OCO3HaHMEM Ba)XKHOCTH MaTEMaTUYeCKOro 0O0pa3oBaHMs HA MPOTSHKEHUU BCEW >KU3HM IS YCHEIIHOU



poecCHOHATLHOM JIEATEIEHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHUI, OCO3HAHHBIM BHIOOPOM M IO-
CTPOCHHUEM WHINBUIYyAJIbHOU TPAEKTOPUHU 00pa30BaHUS M )KM3HECHHBIX TUIAHOB C YYETOM JIMYHBIX HHTE-
pPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;
4) 3cTeTMYECKOe BOCIUTAHME:
CIOCOOHOCTBIO K AMOLIMOHAILHOMY M ACTETHYECKOMY BOCHPHSITHIO MaTEMaTHYECKHX OOBEKTOB, 3aJad,
pELICHHH, pacCyK/IeHUI, YMEHUIO BUJIETh MATEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;
5) HeHHOCTH HAYYHOI0 TO3HAHUS
OpHUEHTAIINCH B JICITEILHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX MPEACTABICHUI 00 OCHOBHBIX 3aKO0-
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 KYyJIbTYpOM KakK CPEeJCTBOM IIO3HAHHUS MHUpA,
OBJIAJICHUEM MPOCTEHIIMMHU HABBIKAMU UCCIIEA0BATEIIbCKOMN AESITEIIbHOCTH;
6) pusnueckoe BocnuTaHue, PopMHUPOBaAHHE KYJIbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0Jaromo-
JyqHs:
TOTOBHOCTBIO ITPUMEHSITh MAaTEMATUYECKHE 3HAHKUS B MHTEPECAX CBOETO 3/I0POBbS, BEACHUS 3J0POBOIO
oOpaza Xu3HH (30pOBOC MUTAHKE, COATTAHCUPOBAHHBIA PEKUM 3aHATUH M OTABIXA, peryisipHas pu3u-
YyecKasi akTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBblKa pediekcruu, MIPpU3HAHUEM CBOETO IpaBa Ha OLIMOKY
Y TAaKOI'0 K€ IpaBa APYroro YelaoBeKa;
7) 3K0J10rHYecKoe BOCIIUTAHHE:
OpUEHTAlMEeH Ha MPUMEHEHHE MATEeMaTHYECKUX 3HAHUU JUIsl PEIICHHS 3a/1ad B 00JACTH COXPAaHHOCTHU
OKpY’KaloIen cpeibl, TUITAHUPOBAHMS TIOCTYIIKOB U OLICHKH MX BO3MOXKHBIX MOCIEACTBUN IJII OKpYKa-
IOIIEH cpefibl, 0CO3HAHUEM TII00AIBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIEM U MyTel UX pelIeHHUs;
8) ajanTanus K M3MEHAIUMCS YCJIOBUSIM COLMAJIbHOM M IPUPOJAHOM Cpeabl:
TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEOIMPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMITETEHTHO-
CTH 4epe3 MPAKTHUECKYIO JIeATEIbHOCTh, B TOM YUCJIC YMEHUE YUUThCS Y IPYTUX JIFOJCH, MpruoOpeTaTh
B COBMECTHOM J€ATEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETEHLIUU U3 OIbITA IPYTUX;
HE00XOIUMOCThIO B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hclie (OPMYIUPOBATh UACH, TIOHATHUS, TH-
MOTe3bl 00 00BEKTAX U SIBJICHHSIX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh Je(PUIIUTHI COOCTBEH-
HBIX 3HAHUW U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PAa3BUTHE;
CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMAThH CTPECCOBYIO CHTYAIHIO KaK BHI3OB,
TpeOyIONIHI KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEUICHUS U AeUCTBUSA, POPMYIUPOBAThH U Olle-
HUBATh PUCKHU U MOCTEACTBUSA, GOPMUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIBTATDI

ITo3naBaTenbHBbIC yHHBEPCAJIbHbIC Y4eOHbIC e CTBUS

ba3oBble Jlornueckue 1eMcTBHSA:
. BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMAaTHYECKUX OOBEKTOB, O-
HATUHN, OTHOLIEHUN MEXIYy MOHSATUSIMH, (HOPMYJIHPOBATh ONpPENEICHUs MOHITHH, yCTaHABIU-
BaTh CYIIECTBEHHBII MpHU3HAK KiIaccu(UKaIMKM, OCHOBaHUS i1 000OIIeHHUs U CPaBHEHUSI, KpHU-
TEPUU IIPOBOJUMOTIO aHAJIN3A;
. BOCHPUHUMATh, (POPMYIHPOBATH U IPEOOPA3OBHIBATH CYKIEHUS: YTBEPAUTEIbHBIE U OT-
pHIIaTeNbHbIE, eIMHUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIE;
. BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpeuHs B (pakTax,
JAHHBIX, HAOIIOIEHUSX U YTBEPKACHUSAX, IpeIIaraTb KpUTEPUH IS BBISABICHHUS 3aKOHOMEPHO-
CTEN U IPOTUBOPEYHIA;
. JIeNIaTh BBIBOJBI C MCIIOJB30BAHUEM 3AaKOHOB JIOTMKH, JNEAYKTHBHBIX U WHIYKTUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;



. pa3buparh AOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUM (IPSAMbIE U OT MPOTUBHOTIO),
MPOBOJNTH CAMOCTOSITENILHO HECIIOKHBIE JOKa3aTelbCTBA MaTeMaTHYeCKNX (PaKTOB, BHICTpPAU-
BaTh apryMeHTAallUI0, MPUBOIUTH MPUMEPbl U KOHTPIPHUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

J BBIOMpaTh croco0 pelieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB pelie-
HUS, BEIOUpaTh HanboJsee MOAXOASIIUN C Y4ETOM CAaMOCTOATEIbHO BBIICICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBaTelibCcKue AeliCTBHS:

. HCII0JIb30BaTh BOIPOCH KaK HCCIICOBATCILCKANA HHCTPYMEHT ITO3HAHUs, (HOPMYIHPO-
BaTh BOIMPOCHI, (PUKCHPYIOIINE TPOTHBOPEYHE, MPOOIEMY, CAMOCTOSATEIIFHO YCTaHABIUBATH HC-
KOMO€ U JaHHOE, JOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINI0, MHCHHUE;

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

° CaMOCTOSITENTLHO (POPMYIIUPOBATH OOOOIICHHS M BBIBOBI [0 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJII0ICHUs, UCCIICIOBAHHMSI, OIICHUBATh JIOCTOBEPHOCTD MOJIYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
000011eHMIT;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAK)KE BBIABUTATH IMPEIIOI0KECHHS O €ro
Pa3BUTHU B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

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

BBIOMPATh, aHAJIM3UPOBATH, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(POPMAIHMIO pa3IH4-
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(DOPMAITUH TI0 KPUTEPHUSM, IPEIOKEHHBIM YUUTENIeM WiH cPopMmy-
JMPOBAHHBIM CaMOCTOSATENBHO.

KomMyHuUKaTHBHBIe yHHBepcaibHble Y4eOHbIe JelicTBHA:

BOCIIPUHUMATh U (POPMYITUPOBATh CYXAE€HUS B COOTBETCTBHHM C YCIOBUSAMH U LEJISIMU OOILEHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX, Ja-
BaTh MOSICHEHUS TI0 XO/1y PEIISHHs 3a/1a4i, KOMMEHTHPOBATh TIOJTYICHHBIH PEe3yibTaT;

B X0J1e 00CYX/I€HHsI 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeéMOW TEMBbI, TPOOJIEMBI, peliac-
MO 3a/1a4¥, BBICKA3bIBAaTh WJICH, HALIEJICHHBIC HA TIOMCK PEIICHUS, COMTOCTABIISITh CBOU CYXKIIE-
HUS C CYXKACHUSAMH JIPYTMX YYaCTHHKOB JMajiora, 0OHapy>KHBaTh pa3iMyue U CXOACTBO MO3U-
Ui, B KOPpEeKTHOH (popme popMyIMpoBaTh pa3HOIIACHs, CBOM BO3PAKEHUS;

MPEJCTABIATh Pe3yabTaThl PELICHUs 33a]]auH, SKCIIEPUMEHTA, UCCIIEJOBaHUS, IIPOEKTA, CAMOCTO-
ATENBbHO BBIOMPATh (OPMAT BBICTYIJICHHS C YUETOM 3aJ1au MPEe3eHTAUU 1 OCOOCHHOCTE! ayau-
TOpUH;

MOHUMATh U UCHOJB30BATh MPEUMYILECTBA KOMAHIHON U MHIUBHYyaIbHON pabOThI IpU peliie-
HUM Y9eOHBIX MaTEeMaTHYECKUX 3a]1a4;

MIPUHUMATD 11€Jb COBMECTHOH JEATENbHOCTH, TNIAHUPOBATh OPraHU3aLUI0 COBMECTHON paldoThI,
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 PYTHUE), BBIIOJIHATH CBOIO YacTh PabOThl U KOOPJAMHUPOBATH CBOM JIEHCTBUS C APYTUMHU
YJieHaMd KOMAaH/bl, OI[EHMBATh KayeCTBO CBOEro BKJIAJa B OOIIMN MPOAYKT MO KPUTEPUSM,
cOpMYITHPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

PerynsiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA



Camoopranmu3anmus:
® CaMOCTOSITEIPHO COCTaBIIATH TUIAH, AITOPUTM PEIICHUs 3aa4u (WM €T0 4acTh), BRIOUPATh CII0-
co0 peuieHus ¢ y4éTOM MMEIOIIUXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPO-
BaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MH(OpMAIUK.
CaMOKOHTPOJIb, SMOIMOHAIbHBII HHTE/JIEKT:
® BIAJETHh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI MIPOLIecca U pe3ysibTaTa pelieHusl MaTeMa-
THYECKOM 3aJ1auH;
® [PEIBHUJIETHh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPU PEIICHUM 3aJ1a4d, BHOCUTh KOpPPEK-
TUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAWJACHHBIX OMIMOOK, BBISIBICHHBIX
TPYIHOCTEN;
® OILICHUBATh COOTBETCTBHE PE3yJIbTaTa JAEATEIBHOCTU MOCTABICHHOW LM U YCIOBHAM, O0BsIC-
HAThH MPUYUHBI JOCTH)KEHUS WM HEAOCTUKEHUS 11eJT, HAaXOAUTh OIIMOKY, JaBaTh OLIEHKY MpHU-
O0OpEeTEHHOMY OTIBITY.
HPEIMETHBIE PE3YJIBTATBI
K koHIly 00y4eHus B 5 KJacce 00yJaroMIHACs MOJYIUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:
Yncsa v BbIYUCIEHUSA
[ToHumarth 1 MPaBUIBHO YIOTPEOIATH TEPMUHBI, CBSI3aHHBIE C HATYPATbHBIMU YHCIAMU, OOBIKHO-
BEHHBIMH U JECATUUYHBIMH IPOOSMHU.
CpaBHHBaTh U YIOPSAIOUYMBATH HATypaJIbHbIC YMCIIA, CPABHUBATH B MPOCTEUIINX CIIydasX OOBIK-
HOBEHHBIE APOOH, IeCATUYHBIE IPOOH.
CoOOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIOBOW) MPSAMON C COOTBETCTBYIOIIMM €W YUCIOM U
n300pakaTh HaTypaibHbIC YHCIIAa TOYKAMHU Ha KOOPIUHATHON (YHCIOBOM) MPSMOIA.
BeImonHATs apudMeTHuecKkrue ISHCTBUS C HATYPATbHBIME YMCIaAMH, C OOBIKHOBEHHBIMH JIPOOSMU
B IIPOCTEUIINX CIIyYasiX.
BoInonHATE IPOBEPKY, MPUKUJIKY PE3YIIHTATA BHIYUCICHUH.
OKpyrisaTh HaTypaJIbHbIEC YUCIIA.
Pemenue TeKCTOBBIX 33124
Pemarp TekcTOBBIE 3a/1a4U ApUPMETHUECKUM CIIOCOOOM U C IOMOIIbIO OPraHU30BaHHOTO KOHEY-
HOTO mepedopa BceX BO3MOKHBIX BAPHAHTOB.
Pemate 3agauun, cogeprkaniue 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYHHBI: CKOPOCTh, BPEMSI, PaccTo-
SIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.
Hcnonb30Barh KpaTKue 3aMucH, CXeMbl, TaOIUIbI, 0003HAYCHHS TIPU PEIICHUH 3a]1a4.
[Tonb30BaTbCsi OCHOBHBIMM €IMHULIAMHU U3MEPEHHUS: LIEHBI, MACChI, PACCTOSIHUS, BPEMEHH, CKOPO-
CTH, BBIpaXKaTh OJTHU €/IMHUILIbI BETUYUHBI YEPE3 APYTHE.
W3Bnekarb, aHaIM3UPOBaTh, OLEHUBATh HH(OPMALIKIO, IPEACTABIEHHYIO B TabJule, HA CTOJI04Ya-
TOW JauarpaMMe, WHTEPIPETHPOBATH NMPEICTABICHHBIC JaHHbBIC, UCIOJIb30BaTh JAHHBIC MPU PEIICHUH
3az1ay.
Harusanas reomerpus
[Tonp30BaThCSI TEOMETPUUESCKUMU TIOHATHSMU: TOUYKA, MPAMasi, OTPE30K, JIy4, YToj, MHOTOYTOJIb-
HUK, OKPY>KHOCTb, KPYT.
[TpuBOIUTE IPUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOIUX (GOPMY H3y4EHHBIX T€OMETPU-
YEeCKUX (QUryp.
Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMH: BEPILKMHA, CTOPOHA, C MHOTOYTOJIbHUKAMHU:
yToJ1, BEpIIMHA, CTOPOHA, IMaroHaib, C OKPY)KHOCTBIO: painycC, TUaMeTp, LIEHTP.
N300paxaTh U3y4eHHBIE TeOMeTprUecKre GUTYPhl Ha HETMHOBAHHOW M KIJIETYaTON OyMmare ¢ 1mo-
MOIIBIO HUPKYIIS U JIMHEUKHU.
Haxoauth 1yMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHHUEM C MIOMOIIBIO JIMHEUKH, CTPOUTH OT-
PE3KH 3a/1aHHOM JITMHBIL; CTPOUTH OKPY>KHOCTb 3a/IaHHOTO paauyca.



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

Bobruncnsate nepuMeTp u IIom@aab KBaapara, NpsiMOyrobHUKA, GUTYp, COCTABIEHHBIX U3 MPSIMO-
YrOJILHUKOB, B TOM 4KciIe GUTyp, H300paKEHHBIX Ha KJIeT4aTol Oymare.

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

PacnioznaBate mapamsenenures;, KyO, HCIOIb30BaTh TEPMHHOJIOTHIO: BEpUIMHA, peOpo, IpaHb,
M3MEpEHUsl, HAXOAUTh U3MEPEHHs Mapajlienenuneaa, Kyoa.

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

Pemate HecnoxHbIE 33/1a4M HA U3MEPEHUE T€OMETPUUYECKUX BEJTMYUH B IPAKTUYECKUX CUTYALIHSX.

K koHIry 00y4eHus B 6 KJjacce 00y4JaroImuics MOIyYuT CIeIYIOIUe PeAMETHBIC Pe3yIbTaThl:

Yucna v BbIYMCICHUSA

3HaTh ¥ IOHUMATh TEPMHUHBI, CBA3aHHBIC C PA3TUYHBIMU BUJAMH YHCEI U CIIOCOOAMU UX 3aIlHCH,
MEePEXOIUTH (€CITU TO BO3MOXKHO) OT OJHOM ()OPMBI 3aMKCH YHCIIA K APYTOM.

CpaBHUBaTh M yHOPSA0UYUBATh LIEJIbIe YKCiIa, OOBIKHOBEHHBIE U JIECATUYHbIE 1pOOU, CPAaBHUBAThH
YKCJla OJHOTO U Pa3HbIX 3HAKOB.

BrInonusATh, coueTasi yCTHbIE M MUChbMEHHbBIE MTPUEMBI, apu(MeTHYeCKUe ACHCTBUS C HATypalb-
HBIMH U LEJNBIMU YKCIaMU, OOBIKHOBEHHBIMU U JIECATUYHBIMHU JIPOOSMU, MOJTOKUTEIBHBIMA U OTPUIIA-
TEJIbHBIMU YHCIIAMHU.

BbruncnsTh 3HauU€HUS YMCIIOBBIX BBIPAXKEHUMN, BBINOJHATH NMPUKUIKY U OLIEHKY pe3yjbTaTa BbI-
YHCIIEHUH, BBIMOIHATh MPEOOpa30BaHUsl YMCIOBBIX BBIPAKEHHUI HAa OCHOBE CBOMCTB apH(PMETHUECKUX
IENUCTBUM.

COOTHOCHUTHh TOYKY Ha KOOPJUHATHOW MPSIMOM C COOTBETCTBYIOIIUM €U YHCIOM U H300pa)kaTh
qucljia TOYKaMy Ha KOOPAMHATHOM MPSAMOM, HaXOAUTh MOAYJIb YUCIIA.

COOTHOCHUTH TOUYKHU B MPSMOYTOJIbHOW CUCTEME KOOPAUHAT C KOOpAUHATAMHU ITOU TOUKHU.

OKpyrIsTh LIeJIble Yhcia U JECATHYHbIE IPOOHU, HAXOIUTh MPUOIIKEHHUS YUCE.

YucnosBbie 1 OyKBeHHbIE BbIPAKEHUS

[Tonumars 1 ynoTpeOyaTh TEPMUHBI, CBSI3aHHBIE C 3aIIUCBHIO CTENIEHHU YMCiIa, HAXOAUTh KBaapaT U
KyO 4Mcia, BBIYUCIATH 3HAUSHHSI YMCIIOBBIX BBIPaKEHUH, COepkKAIUX CTEIIEHH.

ITonp30BaTbes MpU3HAKAMH JEIMMOCTH, PACKJIaAbIBaTh HaTypaIbHbIC YUCIIA HA IPOCTHIE MHOXKH-
TENH.

[Tonp3oBaTbcs MacmITaboM, COCTABIISATH IPOMOPLIUY U OTHOILIEHUS.

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

Haxonuts HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pelnenue TeKCTOBBIX 33124

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 337ja4l ApU(PMETUIECKUM CIIOCOOOM.

Pemarp 3amaun, cBsI3aHHBIE C OTHOILIEHUEM, NTPONOPLMOHAIBHOCTBIO BEIMUYMH, NIPOLIEHTAMH, pe-
1aTh TP OCHOBHBIE 33J]a4l Ha IPpOOU U MPOLIEHTHI.

Pemars 3agauu, coaeprkanie 3aBUCUMOCTH, CBSA3bIBAIOIINE BEIMUYUHBL: CKOPOCTb, BPEMS, paccTo-
SIHUE, 1IeHa, KOJIMYEeCTBO, CTOUMOCTb, TPOM3BOIUTEIBLHOCTh, BpeMs, 00bEM padOThl, UCIIONB3Ys apH -
METHUYECKHE JEHCTBUS, OLEHKY, IPUKUAKY, MOJIb30BaThCS €IMHULIAMU M3MEPEHUs COOTBETCTBYIOIUX
BEJIMYHH.

CocTtaBnath OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBUIO 334a4H.

W3BnekaTh nH(pOpMAIMIO, IPEACTABICHHYIO B TaOJIHUIIAX, HA JIMHEHHOM, CTON0YAaTON MM KPYyro-
BOM AMarpamMMmax, MHTEPIPETUPOBATh NPECTABIECHHBIE JaHHBIE, UCIIOJIB30BaTh JaHHBIE IIPH PELICHUU
3a/1a4.



[IpencraBiasaTs HHPOPMAIUIO C ITOMOIIBIO TAOJIHUIL, IMHEWHOW U CTOIOYATON TUarpamm.

Harasanasi reomerpus

[IpuBoaUTH MpUMEPHl OOBEKTOB OKPYKAIOLIETO MUpPa, UMEIOIMUX (GOpMYy H3y4YE€HHBIX T€OMETpH-
YECKUX IJIOCKHUX U MPOCTPAHCTBEHHBIX (PUTYpP, MPUMEPHI PABHBIX U CHMMETPUYHBIX QUTYP.

N300pakaTh ¢ MOMOIIBIO IIUPKYJIS, TMHEHKH, TPAHCIOPTUPA HA HEJIMHOBAHHOM U KJIeT4aTON Oy-
Mare M3y4eHHbIE TUIOCKHE TeoMeTpudeckue GUrypsl 1 KOHQUrypauu, CHMMETPUYHbIE (PUTYPHI.

[Tonb30BaTbcs TE€OMETPUUYECKUMHU MOHATUSMU: PABEHCTBO (GUTYP, CUMMETpPHUS, HCIOIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCb CUMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTh BETMYMHBI YIJIOB U3MEPEHUEM C MOMOUIbIO TPAHCIOPTHPA, CTPOUTH YIJIbI 3aJaHHOMN
BEJIMYUHBI, MTOJIb30BAaThCA IPU PELICHUM 3a7a4 I'PaJyCHOW MEpOU YIJIOB, pacllO3HaBaTh Ha udepTexax
OCTPBIiA, MPSIMOM, pa3BEPHYTHIN U TYNOH YTJIbI.

BbruncnsaTe 1IuHY JIOMaHOM, IEPUMETP MHOIOYTOJIbHUKA, II0JIb30BaThCS €AMHULIAMHU U3MEPEHUS
JUIMHBI, BBIPAYKaTh OJJTHU €IMHUIIBI U3MEPEHUS JJIUHBI Yepe3 JPyTHUE.

Haxonutsb, ucnosnb3ys 4epTEXKHbIE UHCTPYMEHTHI, PACCTOSIHUS: MEKY ABYMS TOUKAMHU, OT TOYKU
710 TIPSAMOM, JUIMHY IIyTH HAa KBaJpaTHOM CETKeE.

Boraucinare miuonians Guryp, COCTaBICHHBIX U3 IPSIMOYTOJIEHUKOB, UCTIOJIB30BATh pa30MeHne Ha
NPSIMOYTOJIBHUKH, Ha paBHBIC (PUTYPHI, TOCTPauBaHUE 10 MPSMOYTOJIbHUKA, OJIB30BATHCS OCHOBHBIMU
€AMHULAMU U3MEPEHHUS IUTOIIA/INA, BBIPAXKATh OJHU €AMHUIBI U3MEPEHUS TUIOLIAAHN Yepe3 ApyrHe.

Pacrio3naBaTe Ha MOZENAX U U300pAKEHUSX MUPAMUIY, KOHYC, IIUIMH]IP, UCIOIB30BaTh TEPMHU-
HOJIOTHIO: BEpUIMHA, peOpo, I'paHb, OCHOBaHUE, pa3BEPTKA.

N300pakaTh Ha KJI€TYaTON OymMare mpsMOYTOJIbHBIA MapajlieIeIUIIe]T.

Boruncnsate 00b€M NpSIMOYTOJIBHOTO MapaijieNenumneaa, Kyoa, mojib30BaTbcsi OCHOBHBIMH €TUHU-
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
ILUIOCKOCTU 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
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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 HU(POBBIE
n/n Bcero K.pad IIp.pad o0pa3oBaTe/IbHbIE PeCypChl
1 [ecsaTtnunas cucreMa cuucienus. Psn nary- 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  CpaBHeHME, OKPYIJTIEHUE HATYPAIBHBIX YHCET 1 10 https://m.edsoo.ru/f2a0ce32
9  CpaBHeHUE, OKPYIJICHHE HATYPAJIbHBIX YHCEI 1 11 https://m.edsoo.ru/f2a0cf54
10 CpaBHeHMe, OKPYIJIEHUE HATYPAJIBHBIX YHCET 1 12 https://m.edsoo.ru/f2a0d300
11 CpaBHeHuE, OKpYTJICHUE HATYPAIbHBIX YUCEI 1 15 https://m.edsoo.ru/f2a0d440
12 CpaBHeHME, OKpPYIJIEHUE HATYpaJIbHbIX uucen 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
Apudmernueckne 1eHCTBYS ¢ HATYPaJIbHBIMU bubmmotexa LIOK
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 bubnnoreka [JOK
CBOMCTBA €IMHUIbI TP YMHOKEHUU https://m.edsoo.ru/f2al04ec
1 CBoiicTBa HYJIS IPU CIIOKEHUU U YMHOKEHUH, 1 29
CBOMCTBA €IUHUIIBI TPU YMHOKCHUH
[lepemecTuTenbHOE U COYETATENBHOE CBOM-
22 CTBFE)I CII0KCHHUS U YMHOXKCHMUSI, pacipeieian- 1 30 Bubmioreka [IOK
. M > pactp https://m.edsoo.ru/f2a0ef3e
TEJIbHOE CBOMCTBO YMHOXKEHUS
[lepemecTuTenbHOE U COYETATENBHOE 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 YUCTIA, PA3JI0KEHUE 1 6 bubmuoreka [JOK
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YHucCJjia Ha MHOXUTCIN

https://m.edsoo.ru/f2al16b2

I[eJII/ITe.HI/I H KpPAaTHBIC YK CJia, PA3JIOKCHUC

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 | YwucioBble BbIpayKEHUS; IOPAIOK NEHCTBUI 1 16 https://m.edsoo.ru/f2al1f18
35 YucnoBble BhIpAXEHUS; MOPSAOK AEUCTBUI 1 17 https://m.edsoo.ru/f2a12080
36 YwucioBble BBIPAKECHUS; MOPSAIOK ICHUCTBUIA 1 20 https://m.edsoo.ru/f2al23fa
Pemenre 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 NEUCTBUS, HAa JBUKCHUE U IIOKYIIKH 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 ICUCTBUS, HA IBUKEHUE U ITIOKYIIKA https://m.edsoo.ru/f2a12832
Pemrenne TekCTOBBIX 3a/1a4 Ha Bce apudmeTu- 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, METPUUECKUE bubnuotexa [JOK
46 1
€IMHULIBI U3MEPEHUS JITUHBI https://m.edsoo.ru/f2a0df3a
47 | OKpY>KHOCTh U KPyT 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/f2a1319c
53 | UsMmepeHue 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 npobeit 1 https://m.edsoo.ru/f2a14{74
69 CpaBHeHue n1pobeit 1 https://m.edsoo.ru/f2al51f4
70 CpaBHenue npobeit 1
71 CpaBHenue npo0Oeit 1
7 CJIO)I(GVHI/IC 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 [HOK
oeit https://m.edsoo.ru/f2a1835¢
77 Cno)xeHue ¥ BRIUMTaHUE OOBIKHOBEHHBIX JPO- 1
oei
73 CrnosxeHue ¥ BBIYUTaHUE 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 JIeJIeHre 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; B3auMHOOOpaTHbIE 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 [HOK
npobu. OCHOBHBIE 3a71a4K Ha Ipodu https://m.edsoo.ru/f2al1835¢
94 PeleHne TeKCTOBBIX 3aJa4, COAECPKALIUX 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 PeleHne TeKCTOBBIX 3a71a4, 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 3a1a4, COACPKALTUX 1 bubnnoreka [JOK
npobu. OCHOBHBIE 3a71a4K Ha IpooH https://m.edsoo.ru/f2ala2ee
101 [Tpumenenue OYKB JJIs 3aITUCU 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 6co3anagHbeIMi1 CT(())SOIP;(;;H Iia 1 bubmorexa [IOK
HOIHHOBAHHOH 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 TUTOIIATU hitps: /m.edsoo.ru/f2al 6fel
110 toroyremsmon, cocrassenmmix s mpmio- 1 Bu6mrorera LLOK
YTOJIbBHUKOB, €IMHULIBI U3MEPEHUS TLUTOIIATU hitps://m.edsoo.ru/f2al7184
11 o » ey oo | 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 JAECATHUHBIX Ipobei 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 [eiicTBuUs C JECATUYHBIMH IPOOSIMHU 1 https://m.edsoo.ru/f2alcf62
124 | JleiicTBUS C NECATUYHBIMU IPOOSIMH 1 https://m.edsoo.ru/f2ald174
125 [leiicTBUS C NECATUYHBIMU APOOSIMU 1 https://m.edsoo.ru/f2a1d516
126 JlelicTBUS C IECATUYHBIMH APOOIMU 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 APOOSIMHU 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 APOOSIMHU 1 https://m.edsoo.ru/f2ale4f2
138 JleicTBUA ¢ AECATUIHBIMH IPOOSIMHU 1 https://m.edsoo.ru/f2ale5f6
139  JleicTBUA ¢ AECATUIHBIMH APOOSIMHU 1 https://m.edsoo.ru/f2ale704
140  JleficTBUA C AECATUIHBIMH IPOOSIMHU 1
141  OxpyrieHue IecATUYHBIX IpooOeit 1 https://m.edsoo.ru/f2ale826
142  OxpyrieHue IecATUYHBIX TpooOeit 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

npobu. OcHOBHBIE 3a]1a4u Ha Jpodu 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. M3o00paxkeHre MHOTOTpaH- 1 bubnmoreka [JOK

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

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

BEPTKH KyOa W mapayuienenuneaa https://m.edsoo.ru/f2a1a802
155 HPHMoyronLHLIﬁ napauienenunen, 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, TPSIMOYTOJIBHOTO TTapaJUIeIIeH- 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 MOHATHI U METOOB 1 bubnuoreka [IOK
Kypca 5 kiacca, 000011IeHre 3HaHH https://m.edsoo.ru/f2alfc08
165 [ToBTOpEHME OCHOBHBIX MMOHATUN U METOOB 1 bubnuorexa [JOK
Kypca 5 xinacca, 00001IeHre 3HaHUHA https://m.edsoo.ru/f2al feec
166 [ToBTOpEHNE OCHOBHBIX MOHIATHI U METOJI0B 1 bubnnorexa [JOK
Kypca 5 kiacca, 00001IeHIe 3HaHH https://m.edsoo.ru/f2a200a4
167 IToBTOpEHME OCHOBHBIX NOHATHUIN U METOI0B 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 [loBTOpEHNE OCHOBHBIX MOHATUN U METO/I0B 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 KoanvectBo 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 ApudmeTnueckue IeiCTBUS C MHOIO3HAY- 1 4 bubnmoreka [JOK
HBIMHU HATYPAJIbHBIMU YUCIAMHU https://m.edsoo.ru/f2a21580
5 Apudmernueckue 1eHCTBHUS ¢ 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
HCIIOJIb30BaHHUE 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 bubnuorex 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 HaNMEHbIIIee 0011Iee 1 24
KpaTHOE
Jlenurenu U KpaTHBIC YKCTIa; HAMOOIBIITUI
19  oOuui geauTenb U HauMEHbIee 00IIee 1 25
KpaTHOE
Jlenurenu U KpaTHBIC YKCTIa; HAMOOIBIITUI
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;gg};az 2304
30 KonTpoJsbnasi pabora 2 no teme "Hary- 1 10 bubnuoreka [IOK
aJbHbIE yncaa" https://m.edsoo.ru/f2a242a8
31  IlepneHnuKyasipHBIE IPSMbIE 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
Paccrosnue 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 bubmaorexa [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 apooei https://m.edsoo.ru/f2a26670
40 OOBIKHOBEHHAs ApO0b, OCHOBHOE CBOMCTBO 1 24 bubnuorexa [JOK
npoOu, COKpalieHue apooei 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 hittps://m.edsoo.ru/f2a2638¢
46 JlecsiTuunble IPOOH U METpPHUECKast CUCTEMA 1
Mmep
47 ApudmeTrnueckue neicTBUS ¢ 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 ¥ JICCSITUIHBIMU TPOOSIMHU https://m.edsoo.ru/f2a27ec6
51 ApudmeTnueckue IeicTBUS ¢ 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

JIAYUHBI 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, COAECPKAIINX 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

MpoOH 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 Kourposbnas 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[Ipubmmk€HHOe u3MepeHue mwiomanu puryp 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 ynciia, reoMeTpudeckasi HHTepIpe- 1

Talust MOJyJis
103 Mopynb yncia, reoMeTpudecKast HHTepIpe- 1

Taust MOJTYJIs
104 YucnoBsle MPOMEXYTKH 1
105 IlomoxXuTeNbHBIE U OTPULIATEIBHBIE YNCTIA 1
106 TlosnoxuTenpHbIE U OTPULIATEIBHBIE YHCIIA 1
107 CpaBHEHHE MOJIOKUTENBHBIX U OTPULIATEIb- 1 bubmuorexa [JOK

HBIX YHACEN https://m.edsoo.ru/f2a2ce30
108 CpaBHEHHE TIOJIOKUTEIBHBIX U OTPHUIIATEIb- 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 MOJIOKUTCIIBHBIX U OTPULATCIIb-

111 1

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

HBIMHU Y OTPULIATEIILHBIMU YHUCIIAMHU https://m.edsoo.ru/f2a2d830
13 Apudmernueckue IeHCTBHS € TIOJT0KHUTEIb- 1 bubnuoreka [IOK

HBIMUA U OTPULATEIILHBIMU YHUCIAMU 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 OTPUIIATEIbHBIMA YHCIaMA https://m.edsoo.ru/f2a2ddee
116 Apudmernueckue 1eHCTBHS C TIOJT0KHUTEIb- 1 bubnuoreka [IOK

HBIMUA U OTPULATEIILHBIMU YHACIAMU 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 OTPULIATEIIbHBIMU YACIAMU 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 YACIAMU 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 JeHCTBUS C MOTOKUTENb- 1

HBIMHU ¥ OTPULIATEIbHBIMH YHCIAMU
129 ApudmeTndeckre IeHCTBUS C MOJOKUTENb- 1

HBIMHU ¥ OTPUIATEIHHBIMH YHCTIAMHU
130 ApudmeTnueckre IeHCTBUS C MONOKHUTENb- 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 padora 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 MIIOCKOCTH, 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 nanHBIE, IPEICTABICHHBIC B TAOIUIIAX U HA
narpaMmmax
[IpssMoyronsHBIA Napajieiacnunesn, Kyo,
142 m pI/I3M3?,r nupamuia §0H c I/IJ]I/IHI[ yma u Bubmorexa ITOK
b > [P Ad, ye Ap, 1ap https://m.edsoo.ru/f2a319¢6
cthepa
[TpssMoyTronbHBIA Hapaieiacnunesn, Kyo,
143 m pI/I3Mayr nupaMuIa §0H C I/IJII/IHH 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
Mo/ieJiel TPOCTPAHCTBEHHBIX GuUryp" 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 OCHOBHBIX HOHATHH U 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 cnc);e— Bubmiorexa IJOK
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 ITOHATHUI U METOIOB
154 «k coé3 5 u 6 K1accoB, 00001IEHE T cncﬂTe- 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
MaTH3alHsl 3HAHUI
[ToBTOpEHE OCHOBHBIX ITOHATUH U METOIOB
156 « coé3 5 u 6 K1accoB, 00001IEHE T CI/ICHTe- Bubmiorexa HOK
yp . m 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 NOHATHUN U METOJ0B

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, 0000IIeHNE 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 paboTa 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 1 6 Ki1accoB, 00001IEHNE U cnc%[re- 1 bubmmorexa [IOK
My N https://m.edsoo.ru/f2a340b8
MaTH3alus 3HAHUHA
[ToBTOpEHNE OCHOBHBIX IOHATHUI U METOJIOB
164 k cmf 5 u 6 KiIaccoB, 00001IEHNE U cnci[*e- 1 Bubmioreka LHOK
M . m https://m.edsoo.ru/f2a3420c
MaTH3anus 3HAHUHA
[ToBTOpEHNE OCHOBHBIX TOHATHUI U METOJIOB
165 k cmf 5 u 6 K1accoB, 00001IEHNE U cnci[*e- 1 Bubmiorexa LIOK
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
[ToBTOpEHNE OCHOBHBIX MMOHATUI U METOJOB
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 3HAHUH
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 005 5 u 6 KaccoB, 0000IIEHNE U cnc)ie— 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 00pa30BaHUsA

TaTa

1 Yucna 1 BEIYUCICHUS

11 [loHuMaTh ¥ MPaBUWILHO YIOTPEOJIATH TEPMUHBI, CBA3aHHBIEC C HATYPAIbHBIMU YHCIAMH, OObIK-
) HOBEHHBIMU U JECSITUYHBIMU APOOSIMU

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

13 COOTHOCUTH TOYKY Ha KOOPAMHATHOM (YUCIIOBO) MPSIMON C COOTBETCTBYIOIMM €M YKCIIOM 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 OxpyrsITh HaTypajibHbIC YHCIIA

2 PerieHne TeKCTOBBIX 3aja4

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

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

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

b bl b

24 [Tonp30BaThCs OCHOBHBIMU €AMHMIIAMU U3MEPEHMS: LIEHbI, MacChl, PaCCTOSIHUSA, BPEMEHHU, CKO-

' OCTH, BBIpaXXaTh OJIHU €IMHMIIBI BEJIMUUHBI YepE3 ApPYTHE
M3Bnekarb, aHAIM3UPOBATh, OLIEHUBATh MH(OPMAIUIO, IPEACTABICHHYIO B TabIuIle, Ha CTOJO-
2.5 4aToil IuarpamMme, MHTEPIPETUPOBATh MPECTABICHHbIE JaHHbBIE, UCIIOJIb30BATh JaHHbBIE NPU
2 b
CIICHNH 33]1a4

3 Harnsanast reomerpust

31 [Tonp30BaTbCs TE€OMETPUYECKMMHU TOHATUSAMHU: TOUYKA, IpsiMasi, OTPE30K, JIy4, YroJl, MHOTO-
' 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: YroJjl, BepIINHA, CTOPOHA, JUAroHallb; C OKPY>KHOCTBIO: painyc, AUaMeTp, LIEHTP

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

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-
) YHMCIICHUS TUIOIIAU U IepUMeTpa

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

38 [Tonp30BaTbCs OCHOBHBIMM METPUYECKMMH €IMHULIAMU W3MEPEHMS JJIUHBI, IUIOLIAIN; BbIpa-
) KaTb OJIHU €MHUIIBI BEJIMYUHBI Yepe3 Jpyrue

3.9 Pacrio3HaBaTh mapajuiesienuies, Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pPeOpo, TPaHb,




M3MEpEeHMsI; HAXOIUTh U3MEPEHHUsI Mapaljiesienumnesaa, Kyoa

3.10

3.11

Borauciate 00bEM KyOa, mapajuiesienuie/ia mo 3aJaHHbIM H3MEPEHHUSIM, TOJb30BATHCS ¢IUHU-
aM# U3MepeHus 00bEMa

PeiiaTh HECIOKHBIC 33J]aud Ha U3MEPEHUE FEOMETPUYCCKUX BEJIUYMH B MPAKTHUYCCKUX CHUTYa-
LUASIX

6 KJIACC

Koa nposepsie-
MOI0 pe3yJibTaTa

1
1.1

IIpoBepsieMble peAMeTHBIE Pe3y/JIbTAThl 0CBOEHHS OCHOBHOI 00pa3oBaTe/LHON Nporpam-
MBI OCHOBHOTO 0011IEro 00pa3oBaHUA

Yucna 1 BEIUUCIIEHUSA

3HaTh U MOHUMATh TEPMHUHBI, CBSA3aHHBIC C PA3TMUYHBIMU BUJAMH YUCEN U CIOCOOAMU UX 3a-
MIUCH, IEPEXOAUTH (€CIIM ITO BO3MOKHO) OT OAHON (hOPMBI 3aMKCH YUCIIA K APYToit

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

1.2 BaTh YKCJIA OJJHOTO U Pa3HbIX 3HAKOB
BoinonusATe, coderass yCTHbIE M MUChMEHHBbIE MPUEMBI, apu(MeTHYecKue IEHCTBHUS C HATY-
1.3 palbHBIMH U IIEJIBIMUA YUCJIAMH, OOBIKHOBEHHBIMU U JECATUYHBIMH JPOOSIMH, TTOJIOKUTEI b-
HBIMHU U OTPULIATEIbHBIMH YHUCIAMU
BbruucisaTe 3HaY€HUs! YUCITOBBIX BBIPAKEHUM, BBINOJIHATh IPUKHUJIKY M OLEHKY pe3yJibTa-
1.4 Ta BBIYMCIICHUH, BBIOIHATH IPEOOPA30BaHUsI YUCIOBBIX BBIPAXKEHUH HA OCHOBE CBOMCTB
apu(pMETUYECKUX JACHCTBUI
1.5 OKpyTJISITh LIeJIbIe YHCTIa U IECATUYHBIE IPOOHU, HAXOIUTh TPUOIMKEHUS YHCe
1.6 CooTHOCHUTH TOUKY Ha KooanHaTHoﬁvnpﬂMoﬁvc COOTBETCTBYIOIIUM €{ YHCIIOM U U300pa-
KaTh YUCJIa TOUKAMU HAa KOOPAMHATHOM MPSMOI, HaXOIUTh MOJYJIb YKCIa
1.7 CoOOTHOCHUTH TOUKY B IPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPAMHATAMHU ATON TOUKU
1.8 OKpyTJISITh LIeTIbIe YHCTIa U IECATUYHBIE IPOOU, HAXOIUTh MPUOIMKEHUS YHCeT
2 UrcnoBbie 1 OYKBEHHBIE BBIPAKEHUS
21 [Tonnmath ¥ ynoTpeOnsiTh TEPMHHBI, CBS3aHHBIE C 3aMUCHI0 CTEMEHH YHWCIA, HAXOIUTh
' KBaJpaT U KyO 4Kciia, BEIYUCIATh 3HAYCHUS YHCIIOBBIX BBIPAKEHUH, COMIEPIKAIIUX CTEIIEHU
29 [Tonb30BaTbcsd MpHU3HAKaMU JIEIMMOCTH, PacKiIaJblBaTh HATypalbHbIE YHCIIA Ha IMPOCTHIE
MHOXHUTENH
2.3 [Tonb30BaTbcs MacITaboM, COCTABIIATH MPOMOPIIMU U OTHOILICHUS
Hcnonb3oBath OyKBBHI /Ui 0003HAYEHUS YMCET MPH 3allMCU MaTeMaTHYECKHX BBIPAKEHUH,
24 COCTaBJIAITh OYKBEHHBIE BBIPAKEHUSI U (OPMYJIbl, HAXOAUTH 3HAUYEHUSI OYKBEHHBIX BbIpaxe-
305078
2.5 Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA
3 Pemenne TeKCTOBBIX 3a1a4
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 3aBUCHMOCTH, CBS3bIBAIOIIME BEIMYMHBI: CKOPOCTh, BpEMS,
33 paccrosinue, LeHy, KOJINYeCTBO, CTOMMOCTh, ITPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM paboThl,
UCTIONB3Ysl apudMETHUECKHe ACUCTBUS, OLEHKY, TPUKHUIKY; MOJIh30BAThCSI SAMHHUIIAMH H3-
MEpEHHSI COOTBETCTBYIONIUX BEITHYNH
34 CoctaBnath OyKBEHHBIC BBIPAXKEHUS 110 YCIOBHIO 3a]]a41
35 N3Bnekath MHPOpMAINIO, IPEACTABICHHYIO B TaONIHIIaX, HA JIMHEHHOM, CTONOYATON WK KpY-

TOBOM JuarpaMmax, THTCPIpETUPOBATh MPEACTABIICHHBIC JAHHBIC, NCIIOJIb30BATh JAHHBIC IIPH




peIIeHUH 33134

3.6

[IpeacransaTs nHOOPMAITHIO C TTOMOIIIBIO TAOJIUIL, THHEHHOMN U CTOI0YATON AMarpaMm

Hal"J'IH,I[Haf[ TCOMETpUA

4.1

[IpuBoauTH HpUMeEpbl OOBEKTOB OKPYXKAIOLIETO MHpa, UMEIOIIUX (OpPMY HM3YUEHHBIX TI'€O-
METPUYECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (UTyp, IPUMEPHI PABHBIX U CHMMETPUYHBIX

duryp

4.2

N300paxaTh C HOMOIIBIO IUPKYIIS, TUHEHKH, TPAHCIOPTUPA HA HETMHOBAHHOW M KJIETYATOU
Oymare U3y4eHHbIE TNIOCKHE FreOMEeTprUIecKre GUTrypsl U KOHPUTYypaAIH, CAMMETPUYHBIE (U-

Typbl

4.3

[Tonp30BaThCs TEOMETPUUYECKIMHU TOHATHAMU: PaBEHCTBO (PUTYp, CHMMETPHUS; UCIIOJIb30BATh
TEPMHMHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCb CHUMMETPHUH, LICHTP CHMMETPUH

4.4

HaxoauTb BeJIMYMHBI YTIIOB U3MEPEHHUEM C MOMOIIBI0 TPAHCIIOPTHUPA, CTPOUTDH YIJIbl 3a/1aH-
HOM BEJIMYMHBI, TIOJIb30BAThCS MPU PEIICHUU 3a]a4 TPaayCHOW MEpOW YIioB, pacno3HaBaTh
Ha YyepTexax OCTPbIN, MPAMOM, pa3BEPHYTHIN U TYIION YTIIIbI

4.5

4.6

BoluncnaTe [UIMHY JIOMaHOM, EPUMETP MHOTOYT'OJIBHUKA, IOJIb30BaThCSl €AMHULIAMU U3MeE-
PEHUs JUIMHBL, BBIPAXKAaTh OJHU €AVMHULBI U3MEPEHUS JJIMHBI Yepe3 Ipyrue

Haxoauts, HCIIONB3ysl 4epTEKHBIE UHCTPYMEHTBI, PACCTOSIHUA: MEXAY IBYMS TOYKaMH, OT
TOYKH JI0 NIPSIMOM, JUIMHY ITYyTH Ha KBaJIPaTHOM CETKE

4.7

4.8
4.9
4.10

Boruncnsate miomans Guryp, COCTaBICHHbBIX U3 IPSIMOYTOJIbHUKOB, UCIIONB30BaTh pa3oueHne
Ha NPSAMOYTOJIbHUKH, HA PaBHbBIE (PUTYPHI, JOCTPAWBAaHUE A0 MPSIMOYTOJIbHHKA, ITOJIb30BATHCS
OCHOBHBIMH €MHUIIAMU U3MEPEHUS IUIOMIAH, BRIPAXKATh OJJHU €AMHUIIBI U3MEpPEHUSs IJI01Ia-
JI1 4epe3 Apyrue

PacrioznaBate Ha MOJENSIX W U300paKEHUSX NUPAMUIY, KOHYC, IMJIMHJpP, HCIOJIb30BaTh
TEPMHHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAaHUE, pa3BEPTKA

N300paxkaTh Ha KJIETYATON Oymare mpsiMOYTOJIBHBIN TapaslIeICITHITe]T

Boruncnsate 00bEM NPSAMOYTOJIBHOTO Mapajvienenunena, Kyoa, Moib30BaTbCsl 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 cucrema cuuciieHus. Pumckas HyMEpalusi. I[CCHTI/I‘IHaH CuCTEMa CHUCIICHUA

1.3

1.4

CpaBHeHHE HaTypaJlbHBIX YUCEIl, CPaBHEHHE HATYypaJbHBIX 4YKcel ¢ HynéM. OKpyrieHne HaTypalb-
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) CTIOKEHHUS M YMHOKEHUSI, PACIPeCIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS

1.5

1.6

Hcnonb3oBanue OyKB A7 0003HAYEHHS] HEU3BECTHOTO KOMIIOHEHTA U 3aIMCH CBOMCTB apupMeTu-
YEeCKUX JICUCTBUIM

Jlenutenu U KpaTHBIE YKCIIA, Pa3oKeHUe Ha MHOXUTENH. [IpocTeie u cocTtaBHbIe uncina. [Ipuznaku
menuMocTH Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM

1.7

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

1.8

Yucnosoe BbIpaxkeHUe. BrlunciieHne 3Ha4€HU YNCI0BBIX BBIPAXKEHUMN, IOPSAJOK BBIIIOJIHEHUS EH-
cTBuil. Mcronb3oBaHue MU BHIYMCICHUSAX NIEPEMECTUTEIBHOIO U COYETATEIbHOTO CBOMCTB (3aKO0-
HOB) CJIO’KEHUS U YMHOKEHHsI, PACIIPESIUTEIbHOIO CBOUCTBA YMHOKEHUS

2.1

Jpobu

[IpencraBnenne o ApoOH Kak criocode 3anucu 4acTi BennduHbl. OObIKHOBEHHBIE 1podu. [IpaBuib-
Hble U HenpaBWiIbHbIE ApoOu. CMmemaHHas IpoOb, MpeJCcTaBlIeHHe CMEIIaHHONW IpoOu B BUIE 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

HecstuuHas 3anuck ApooOeil. [lpencrapnenne necsaTuaHOM qpoOu B BHJIe 0OBIKHOBEHHOM. M300paxe-
HUE JECSITUYHBIX ApoOel TouKaMy Ha YMCI0BOM npsiMmoid. CpaBHEHHUE 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 nepeGopoM Bcex BO3MOXKHBIX BapuaHTOB. Vcmosb30-
BaHUE NIPU PEIlIEHUH 3a7a4 TaOJIHUI] U CXEM

Pemenue 3amay, coaepkaimx 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTh, BPEMS, pACCTOSI-
HUE, IIeHY, KOJIUYECTBO, CTOMMOCTh. EIWHUIBI M3MepeHus: Macchl, 00bEMaA, IEHBI, PaCCTOSHHUS,
BpEMEHU, CKOPOCTU. CBSI3b MEXAY €IMHUIIAMHA U3MEPEHUS KOKIOW BETMYMHBI

Pemenrie 0oCHOBHBIX 3a/1a4 Ha ApOOH
[IpencraBieHne qJaHHBIX B BUJIE TAOIUII, CTOIOYATHIX JUATPaAMM

Harnsgnas r COMCTpUA

4.1

Harnsgxeie MMpCACTAaBIICHUA O (I)I/Il“yan Ha IMJIOCKOCTHU: TOYKaA, IMMpAMasa, OTPC30K, JIyd, yroj, JoMaHas,




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

4.2

4.3

JlivHa oTpe3ka, METpUYecKHe eAMHMIBI JUIMHBL. JlIMHa JIoMaHOW, MEepUMETP MHOTOYTOJIbHHKA.
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 kierdaToil Oymare. [loctpoenne koHpuUrypanuii u3 yacrtei
4.4 npsMoH, OKPY)KHOCTH Ha HETMHOBAHHOM M KiieTdaToi Oymare. Vcronbp30BaHHE CBOMCTB CTOPOH H
YTJIOB MPSIMOYTOJIbHUKA, KBapaTa

4.5

4.6

4.7 O0BEM IPSIMOYTOJILHOTO TapajuIeyenuiea, Kyoa. EMuHuIbI n3MepeHus o0béma

[Tnomanaps MpSAMOYTroJIbHIUKA ¥ MHOTOYTOJIBHUKOB, COCTaBIICHHBIX U3 MPSMOYTOJILHUKOB, B TOM YHC-
ne puryp, n300pakE€HHBIX Ha KiIeTyaToi Oymare. EquHUITBI M3MEpEeHHSI TLIOMIAIH

HarnsiHele npeacTaBieHUs O NPOCTPAHCTBEHHBIX (UIypax: HPSAMOYTOJIBHBIM Iapaenenurnen,
KyO, MHOTOrpaHHHUKH. M300pakeHne MpoCTEHIINX MHOTOTPaHHUKOB. Pa3BépTku KyOa W mapaie-
nenunena. CozgaHue Mojenaed MHOTOTPaHHUKOB (M3 Oymaru, MpOBOJIOKH, IUIACTHIIMHA U JPYTUX
MaTEepUajoB)

Kon

6 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA
HaTypaJ'IBHbIe qucjia

1.1

Apudmernueckue IeHCTBUS ¢ MHOIO3HAYHBIMHU HaTypalbHbIMM 4HCIaMU. YUCIIOBBIE BBIpaXe-
HUs, MOPSAOK JEHCTBUI, HMCHoib30BaHue CKOOOK. lcnonb30BaHue Npu BBIUMCIEHUSX IEpeMe-
CTUTEJIBHOTO M COYETATEIIbHOTO CBOMCTB CIIOXKECHMSI U YMHOXCHMS, PaCIpeIeIUTEIbHOIO CBOM-
CTBA YMHOKEHHUS

1.2 OkpyrieHue HaTypaibHBIX YHCEN
13 Jlenutenu u KpaTHbIC YKCia, HAMOOJBIITUN OOIINUN IETUTENh M HaUMEHbIee ooiiee kparHoe. Jle-
JIUMOCTb CYMMBI U IPOU3BE/ICHUS
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 AeTIeHUS
23 [IpencraBnenue necaTHUHONU APOOU B BUJIe OOBIKHOBEHHOM TPOOW M BO3MOXKHOCTH MPEJICTaBIIE-
"~ | HUsA OOBIKHOBEHHOM JApOOU B BUJE ECATUUHON
24 JlecsiTuunbie ApoOU U MEeTpUUecKasl cucteMa Mep. ApupMeTudeckre NeHCTBUS U YHCIOBBIEC BbI-
" paxeHUus ¢ OOBIKHOBEHHBIMH U JIECATUYHBIMHU APOOSIMU
25 OtHomenue. /lenenue B maHHOM OTHomeHWU. MacmTa0, nponopuus. [IpuMenenne mponopiinii
NP PEILIeHUH 3a/1a4
[TonsiTue mporieHTa. Beraucienne nmporeHTa oT BEIUYNHBI U BETUYUHBI 110 €€ MpoIieHTy. Bripa-
2.6 | KeHUue MPOLEHTOB JAeCITHUYHBIMU ApoOsMu. Pemenue 3a1a4 Ha MpONEHTHI. BeIpakeHre OTHOIIIE-
HUS BEJIMYWH B MIPOIICHTAX
3 IlonoxuTtenbHbIE U OTPULIATENBHBIE YUCIIA




IlonoxuTenbHBIE U OTpULATCIIBHBIC YHCJIaA. HGHBIG qucia. MOI[y.]'IB qucia, rcOMETpudcCKass nH-

3.1 rtepnperauus moxayns uucia. VzoOpakeHue dncen Ha KOOPIAWHATHOM mpsmoi. YucioBbie mpo-
MexyTkH. CpaBHEHUE Yncen
3.2 Apudmernyeckue ASWCTBUS C MOJOKUTEIbHBIMU U OTPHLIATEIILHBIMU YHACITAMHU
33 [IpsiMoyronbHas cucTeMa KOOpAMHAT Ha IIOCKOCTH. KoOpauHAaThl TOUKM Ha MJIOCKOCTH, 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 ICUCTBUN. ByKBEeHHbIC BBIpaXEHHUSI U YUCIIOBBIE MOJICTAHOBKH. ByKBEHHBIE paBEH-
CTBA, HAXOXKJEHHE HEN3BECTHOI'O KOMIIOHEHTA
49 ®opmyiiel, HOpMyIIBI IEPUMETPA U TUIOIMIAIN MPSAMOYTOJIbHHKA, KBaIpaTa, 00bEMa nmapaiesenu-
nesaa u kyoa
5 | PeleHue TEKCTOBEIX 3a1a4
5.1 PemeHue TEeKCTOBBIX 3a/1a4 apU(PMETHUECKUM CIIOCOOOM
5.2  Pemenue normueckux 3agad. Penenue 3agau nepebopom BceX BO3MOKHBIX BAPUAHTOB
Pemenue 3agau, comepxaiiux 3aBUCMMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBI: CKOPOCTh, BpeMs, pac-
53 CTOSHHE, LIeHA, KOJIHYECTBO, CTOMMOCTb, IPOU3BO/IMTENLHOCTD, BPEMS, 00bEM paboThl. EquHMIIb]
U3MEpPEHUs: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BpEMEHU, CKOPOCTU. CBSA3b MEXAY €IUHULIAMU 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 pe3ynbrata. CocTaBieHne OyKBEHHBIX BBIPAKEHUH IO yCio-
BHIO 33/1a4H.
56 IIpencraBneHue AaHHBIX C MOMOLIbIO Tabuui U auarpamM. CrtonOuarble nuarpamMmbl. YreHue
KpPYTOBBIX JIMarpaMM
6  Harnsgnast reomerpust
6.1 Touka, npsAMasi, OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT
6.2 B3aumHoe pacrosiokeHue ABYX NPSMBIX Ha IJIOCKOCTH, HapajlieibHble MPSMbIE, MEPIEeHINKY-
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 TOMOUIbIO TPAHCIIOPTUPA
6.5 Buner TPeYrobHHUKOB: OCTPOYTOJIbHBIM, MPAMOYTOJBHBIH, TYNOYroJbHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUI
6.6 I—Ievapéxyrom,HMK. [IpsiMoyronbHUK, KBajipaT: UCIOJIb30BaHUE CBOWCTB CTOPOH, YIJIOB, JHAaro-
Hajeu
6.7 N300parkeHne reoMeTpudyeckux (Uryp Ha HEJIMHOBAHHOW Oymare ¢ MCIOJb30BaHMEM LIUPKYIIA,
JUHENKH, YroiabHHUKa, TpaHcnopTupa. [locTpoenus Ha kieTyaToit Oymare
6.8 Ilepumerp MHOTOYTOJIBHUKA
6.9 [Tonstre miomanu GUrypsl, eQUHUIBI U3MepeHus Iuiomanu. [IpubnmxéHHoe u3MepeHue Iio-
1a 11 GpUryp, 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, Ky0, npusma, mu-




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

[Tonstue 06bEMa, eAHUILIBI U3MepeHHs 00bEMa. O0BEM MPAMOYTOJILHOTO NapasuieNenunena, 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. 4., X Koxos B.U., YecnokoB A.C. u n1p. AKIIMOHEPHOE
obmectBo «M3aatenbcTBo «lIpocBemenne»

* 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 «M3natenbetBo «IIpocBenienner




PABOYASI IPOTPAMMA
(ID 6948075)

Y4eOHOro Kypca «AJredpa»

JU1s1 oOyvarommmxcs 7-9 Ki1accoB



MNOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OAHUM U3 OMOPHBIX KYPCOB OCHOBHOTO 00IIIero oOpa3oBaHUs: OHA 00ECTIeUnBacT U3yde-
HUE JIPYTUX AUCLUUILUINH, KaK €CTeCTBEHHO-HAYYHOI'0, TaK U TYMaHUTApHOrO LIUKIJIOB, €€ OCBOEHHE HE00XO0-
JTUMO JUIs TIPOJOJDKEHHUs] 00pa3oBaHMsl M B MOBCEIHEBHOH kM3HMU. Pa3BuThe y 0OydarolmIuxcsi Hay4YHBIX
NPEICTAaBICHUN O MPOUCXOXKICHUH U CYIIHOCTH alre0pandeckux abCTpakIMid, Crioco0e OTpaKeHHUs Mare-
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 aJaliTAlliU B COBPEMEHHOM IH(PpoBOM ob1ecTBe. M3ydenue anreOpsl
o0ecrieynBaeT pa3BUTUE YMEHHUs HAOII0aTh, CPABHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TPeOYeT KPUTHYHO-
CTH MBILUICHHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHS M BBIBOJBI, (DOPMYIHUPO-
BaTh yrBepxkAeHus. OcBoeHHE Kypca anreOpbl 0OecreuynBaeT pa3BUTHE JIOTMUYECKOr0 MBIILIEHUS o0ydaro-
IIMXCSI: OHU MCIIONIB3YIOT JIelyKTHBHbBIC U UHIYKTUBHBIC pacCyXJIeHHs, 0000IIeHne U KOHKPETH3aIHIo, ab-
cTparupoBanue u anaioruto. OOyueHue anredpe mpeanoyaraeT 3HAUYUTENbHBIH 00BEM CaMOCTOATEIBHOM
JESATENIbHOCTH 00Y4aloIIUXCsl, IO3TOMY CaMOCTOSITENIbHOE pEllleHre 3a1au SBIsIeTCsS peanu3alunuel 1eaTeb-
HOCTHOT'O IIPUHIUIIA O0yUYEHUSI.

B cTpykType nporpammel yueOHOTO Kypca «Anredpa» Uit OCHOBHOTO 001Iero oopa3oBaHUs OCHOB-
HO€ MECTO 3aHHMMAIOT COJIEP)KATEIbHO-METOANYECKHIE JTMHUM: «YnCna U BBIYUCICHU», «ANreOpanmyeckue
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 00ydaromMMCsl IPUXOIUTCS JIOTUYECKH PacCyKIaTh, HCIIOIB30BaTh TE€O-
PETHKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M C 3TUM B IPOrpaMMy Y4eOHOTO Kypca «Anredpa» BKIFOUEHBI HEKO-
TOpbIE OCHOBBI JIOTUKH, MPEACTABICHHbIE BO BCEX OCHOBHBIX pa3jieliax MaTeMaTUYeCKOTro 0Opa3oBaHUs U
CIOCOOCTBYIOLINE OBIAJCHUIO OOYYAIOIIMMUCA OCHOB YHHUBEPCAIBHOTO MaTeMaTuyeckoro si3pika. Conmep-
KATCILHON M CTPYKTYPHOM OCOOCHHOCTHIO YUeOHOTo Kypca «Airedpa» SIBISCTCS €ro MHTCTPHUPOBAHHBIN
Xapakrep.

Copnepxanue auHUHA «UKCla U BBIYUCICHUS CIY>)KUT OCHOBOM Ui JallbHEHIIEro 3y4eHHs] MaTeMa-
TUKH, CIIOCOOCTBYET PA3BUTHUIO Y O0YYAIOMIMXCS JOTHYECKOTO MBIIIICHHS, (JOPMUPOBAHUIO YMEHHSI TTOJIB30-
BaThCSI AITOPUTMAMH, a TaK)Ke MPUOOPETEHUIO TPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JUIsSI TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOT'O OOIIETr0 0Opa30BaHUsI CBSI3aHO C PAllMOHATLHBIMU
U UppalMOHANBHBIMHA YHCIaMH, (OPMUPOBAHUEM TMPEACTABICHUN O AEHCTBUTEIHLHOM 4HMCIe. 3aBepllieHue
OCBOCHMS YHMCIIOBOI IMHUM OTHECEHO K cpe/iHeMy o0I111eMy 00pa30BaHUIo.

CopepxaHue AByX alnredpandeckux JMHUN — «Alredpanyeckue BHIPAKEHUS» U «Y paBHEHUS U Hepa-
BEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOIIMUXCS MATEMaTHYECKOTO anrmapara, He0OX0AUMOTO JJIs
peleHus 3a/1a4 MaTeMaTUKH, CMEKHBIX MPEAMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX 331a4d. Ha ypoBHe oc-
HOBHOTO 00IIeT0 00pa30oBaHus yueOHBIH MaTepHall TPYIIUPYETCS BOKPYT PallMOHATBHBIX BBIpAKEHUH. AJl-
redpa IEMOHCTPUPYET 3HAUEHUE MATEMaTUKU KaK A3bIKa Ul MOCTPOCHUS MaTEeMAaTUYECKUX MOAeNel, onu-
CaHUs TIPOIIECCOB U SBJIICHHH peanbHOTro Mupa. B 3amaunm oOyueHus anreOpe BXOIAT TakKe JaJIbHEHIIEe
pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOJUMOTO0, B YACTHOCTH, JUISI OCBOCHUS Kypca HH(POPMATUKH,
U OBJIaJICHUE HaBBIKAMU JEIYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHne CUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHMsI, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepkanne GyHKIIMOHATHHO-TpadUUECKON JTMHUHU HAIIEJICHO HA MOJydYeHne 00yJaronMMUCs 3HaHUN
0 QyHKIMSIX KaK BaKHEUIIEH MaTeMaTH4ecKOW MOJENH /Jisl OMHCAHUS U WCCIEIOBaHHS Pa3HOOOpa3HBIX
IPOIIECCOB M ABJICHHUM B MpHpoJe U obuiecTBe. V3yyeHne marepuaia criocoOCTBYeT pa3BUTHIO Y 00ydaro-
HIMXCS YMEHHS UCIIOJIb30BaTh Pa3IMuHbIe BBIPA3UTENbHBIE CPEJICTBA A3bIKa MATEMAaTUKU — CIIOBECHBIE, CUM-
BOJINYECKHUE, TpapuuecKe, BHOCUT BKJIaJ B (OpMHpOBaHHE MPEACTABICHUN O POJIM MaTeMAaTUKU B pa3BU-
TUU [IUBUWIN3AIHNH U KYJIBTYPHI.

CornacHo yueOHOMY mIaHy B 7-9 Kiaccax u3ydaercsi yueOHbI Kypc «AnreOpay, KOTOPbIA BKIIOYAET
CIIETyIOIE OCHOBHBIE pa3lielibl colepikaHus: «Uuciaa U BBIYHUCICHUS», «ANreOpandecKkue BBIPaKEHUS,
«YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3ydenue yueOHoro kypca «Anredpa» orsogutcs 315 gacos: B 7 kiacce — 102 yaca (3 yaca B He-
nemo), B 8 kiacce — 102 ygaca (3 gaca B Hezeno), B 9 kiacce — 111 gacos (4 yaca B Henento B 1 uerBepTH u 3
yaca B HEZCIIO BO 2 YETBEPTH).



COJEPKAHUE OBYYEHUA
7 KVIIACC

Yuciia ¥ BbIYMCICHHSA

JpoOu 0OBIKHOBEHHBIC M JAECATHYHBIC, IEPEX0]] OT OJHON (Popmbl 3anmucu apodeit k apyroit. [lons-
THE PallMOHAJIBHOI'O YMCIIA, 3allMCh, CPABHEHUE, YIOPSIOUYMBAHUE PALMOHAIbHBIX 4ucesl. Apudpmernye-
CKHe JIeHCTBUS C pallMOHAJIbHBIMU YnciiaMu. Pemenne 3a1a4y U3 peaqbHON IPAKTUKK HAa 4acTH, Ha APoOH.

CremneHp ¢ HaTypaJbHBIM IIOKAa3aTEJIEM: OIIPENEIeHUE, MPEeoO0pa30oBaHNUE BBIPAKEHUII Ha OCHOBE
OTIpeieNIeH s, 3aiCh 0OIbIINX uucel. [IpomenTsl, 3aUch MPOLIEHTOB B BUIE APOOU U APOOH B BUAE MPO-
LEHTOB. TpH OCHOBHBIE 3a/1a4y HA ITPOLIEHTHI, PEILICHUE 3a7a4 U3 PEAIbHOU NTPAKTUKH.

[IpuMeHeHne NPU3HAKOB AEIMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPaJIbHBIX YUCEIL.

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

Auredpanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YNCIIOBOE 3HAYEHHE BBIPAKEHUS C IEPEMEHHON. /lomycTuMble 3Ha4Y€HUs MEPEMEH-
HbIX. [IpesncTaBienue 3aBUCMMOCTH MEXAY BelIMYMHAMU B BUjae (Gopmyibl. Beruncienus mno dopmynam.
[Ipeo6pa3oBanne OYKBEHHBIX BBIPAKEHUI, TOKIECTBEHHO pPaBHbIE BBHIPAYKEHUS, NIpaBUiIa IPeoOpa3oBaHus
CYMM H IIPOU3BEJICHUH, PABHIJIA PACKPHITHS CKOOOK M MPHUBEICHUS ITOOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTelIEM.

OpnnHowieHbl U MHOrouIeHbl. CreneHb MHOrowieHa. CiiojkeHue, BBIUNTaHUE, YMHO)KEHHE MHOTOYJIe-
HOB. DOpMyJIbl COKpAIIEHHOIO YMHOXKEHMsSI: KBaJpaT CyMMbI M KBaapaT pasHocTtu. Dopmyna pazHOCTH
KBaJlpaToB. PaznojkeHne MHOrOYJI€HOB HA MHOXHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

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

JInneliHOE ypaBHEHUE C OJHOW NEPEMEHHOM, YMCIIO KOPHEH JIMHEWHOIO ypaBHEHUS, pEUICHUE JIH-
HellHbIX ypaBHeHUH. CocTaBiieHUEe ypaBHEHUH 110 yCJIOBMIO 3ajaud. PelieHne TEeKCTOBBIX 3a7ad ¢ [OMO-
LIBI0 YPABHEHU.

JluHeliHOe ypaBHEHHUE C IByMs ITepeMeHHbIMH U ero rpaduk. Cucrema IByX JIMHEHHbBIX YpaBHEHUH C
JBYyMsI IEpeMEHHbIMU. Perienne cucreM ypaBHEHHI criocoOOM MOACTaHOBKU. [IpuMepsl perieHns TeKCTo-
BBIX 33J1a4 C IOMOUIbIO 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 OpAMHAaTa TOYKH Ha KOOPAWHATHON
wiockoctd. Ilpumepsl rpadukoB, 3aiaHHBIX (opMmynaMu. YTeHHe TpapHUKOB pealbHBIX 3aBHUCUMOCTEH.
[Tonstne ¢ynkuuu. I'padux ¢ynkumu. CpoifictBa yHkimil. Jluneiinas ¢ynkuus, e€ rpaduk. ['papux
¢yukuun y = [x|. ['paduueckoe pernienne TMHEHHBIX ypaBHEHUN U CUCTEM JIMHEWHBIX ypaBHEHUI.

8 KJIACC

Yuciia ¥ BbIYHCICHUA

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

Crernenb ¢ 11eNbIM NOKa3atesneM U e€ cBoiicTBa. CTaHaapTHas 3aluch YKCa.

Auredpanyeckune BbIPaKeHHUs

KBazpaTHblil TpEXUIIEH, pa30kKEHNE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckast JpoOb. OcHOBHOE CBOICTBO anredOpamydeckoil apoOu. CroxkeHue, BBIYUTAHHE,
YMHOXXEHHeE, JeJIeHne areOpanyeckux Apooeil. PanronanbHblie BeIpaskeHHs U UX IpeoOpa3oBaHue.



YpaBHeHUsS M HEpaBEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOTo ypaBHeHus. Teopema Buera. Pemenwne
ypaBHEHUH, CBOASAIIMXCS K JIMTHEMHBIM U KBaApaTHBIM. [Ipocrelinue apoOHO-palinoHaIbHbIe YPaBHEHUS.

['padmyeckas uHTEpIIpeTals YpaBHEHUN C IBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX YpPaBHEHUH C
JIBYMs ITepeMeHHbIMU. [[prmepsl pelieHnst CUCTEM HEJIMHEWHBIX YPaBHEHUM C JBYMS IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM CrocoOoM.

Hucnossle HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0AHON nepeMeHHONU. PaBHOCHIIBHOCTE Hepa-
BEHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CUcTeMbl JMHEMHBIX HEPAaBEHCTB C OJHOM mepe-
MEHHOM.

DOyHKIUHA

[Tonstue dynxuuu. OOnacTe onpeAeneHUs U MHOXKECTBO 3HaueHUH ¢yHkiuu. CrocoObl 3aJaHus
GyHKIIHH.

I'padux ¢pynknuu. Yrenue cpoiictB Gynkmuu mno e€ rpaduxy. [Ipumeps! rpadukoB QyHKIui, oTpa-
JKAIOIUX PEAIbHBIE IIPOLIECCHI.

OyHKIIMY, OMHCHIBAIOIINE MPSMYI0 U OOpaTHYIO MPONOPIHMOHAIBHBIE 3aBUCHMOCTH, UX T'paduKu.
DyHKINH Y = X, y= X, y= x, y=|x|. I'papuueckoe pemnienne ypaBHEHUH U CUCTEM YpaBHEHUH.

9 KVIACC

Yuciia v BEIYMCICHUAS

PanmonanbHbIe Yuclia, HPPANMOHAIBHBIC YHCIIA, KOHCYHBIC M OCCKOHCUHBIC JCCATHYHBIC JPOOH.
MHOXECTBO JIEHCTBUTEIbHBIX YUCEIN, ACHCTBUTEIbHBIC YMCIIA KaK OECKOHEUHBIE JIeCATUYHBIE Ipoou. B3a-
MMHO OJIHO3HAYHOE COOTBETCTBHE MEK/y MHOKECTBOM JIEUCTBUTEIIBHBIX YACEI U KOOPIAUHATHON MPSIMOM.

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

Pa3mepbr 00bEKTOB OKPYXKAIOIIETO MHUPA, [UTHTEILHOCTD MTPOIIECCOB B OKPYKAIOIIEM MHpE.

[Mpubmmx€HHOE 3HAUYEHUE BEJIIMYMHBI, TOYHOCTh NpuoOmmkenus. Oxpyrienue uucen. [Ipukunka u
OLICHKA PE3YJIbTATOB BHIYUCICHUM.

YpaBHeHus] M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBagpaTHoe ypaBHeHue. Penienue ypaBHEHUM, CBOAAIIMXCS K KBaIpaTHbIM. bUKBagpaTHOE ypaBHE-
Hue. [Ipumepsl peleHns: ypaBHEHUN TPEThEN U YETBEPTOM CTENEHEN 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. Pellienne cucrem AByX ypaBHEHHUM, OJTHO U3 KOTOPBIX JIMHEWMHOE, a IPYroe — BTOPOi
crenenu. [ paduyeckas HHTepIpeTalvs CUCTEMbl YPaBHEHUH ¢ TBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEHBIX HEPABEHCTB C OJHOW MEPEMEHHOU. Perenrne cucTeM JTMHEWHBIX HEPABEHCTB C
onHOI mepeMenHoi. KBajpaTHbie HepaBeHCTBa. [ paduueckas MHTEpIpeTaIusi HEPABEHCTB M CHCTEM He-
PaBEHCTB C IByMS IEPEMEHHBIMU.

DOyHKIUHA

KBanparuunas ¢pynkuus, e€ rpadux u cBoiictsa. [lapaboia, koopauHaThl BEpUINHBI TapadOIbl, OCh
CUMMETPHUH TTapa0OITbL.

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

YucoBbie N0CIEA0BATEIbHOCTH U NIPOIPecCUm

[ToHsiTHE YMCTIOBOM MOCIENOBATENFHOCTU. 3aaHHe TIOCIEI0BATEILHOCTH PEKYPPEHTHOU (hopmymnoin
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. JIMHEHHBIN U SKCHOHEHIIUAIbHBIN pocT. CII0KHbBIE TPOIECHTHI.

IHoBTOpeHune Kypca anredpsnl 7-8 kiacc

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «AJI-
I'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMHHOCTHBIE PE3YJIBTATbBI

JInuyHoCTHBIE 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 3TUX JOCTIXKCHHUM B IPYTUX HAYKaX M MPUKIAIHBIX cPepax;

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

TOTOBHOCTBIO K BBITIOJIHCHUIO 00sI3aHHOCTEH I'paKIaHWHA M Pealli3allii ero Mpa, IPeICTaBICHUEM
0 MaTeMAaTUYECKUX OCHOBaX ()YHKIIMOHHPOBAHWS PA3IMYHBIX CTPYKTYP, SBICHHM, MPOIIEITYp TPAKIAHCKO-
ro obmecTBa (HarmpuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO dTHUYSCKUX MPOOIJIeM, CBSI3aH-
HbIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BAXKHOCTU MOPAIBbHO-3THUYECKHUX
IIPUHIUIIOB B JAESATEIBHOCTU YUEHOIO;

3) TpyaoBO€E BOCIMTaAHUE:

YCTaHOBKOHM Ha aKTMBHOE yYaCTHE B PEIICHUU MPAKTUYECKUX 3a/71a4 MAaTEMATUYECKOW HAIIPABJICHHO-
CTH, OCO3HAHHEM BaKHOCTH MATEMAaTHYE€CKOTO 00pa30oBaHUs HA MPOTSHKEHUH BCEH JKM3HU IS YCHEITHOM
pohecCHOHANBHOM IeATENIBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BEIOOPOM U MOCTPO-
€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, pelieHni, pacCcyX1€H1i, YMEHUIO BUJETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHUSA:

OpUEHTAIINEN B JEATEIHLHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS 4YeJOBEKa, MPUPOABI U O0IIecTBa, MOHUMAHHEM MAaTeMaTHYeCKON HayKH Kak
cdepbl YelOBEYECKOW NeATENbHOCTH, ITANOB €€ pa3BUTHSA U 3HAYUMOCTH AJIs Pa3BUTUS LIMBUIU3ALINY,
OBJIQJICHUEM SI3bIKOM MAaTEMATHKH U MATEMaTUUYECKON KyJIbTYpPOil KaK CpEICTBOM IMMO3HAHUS MUpA, OBJIaJle-
HHUEM IPOCTEUIIIMMHU HABBIKAMH UCCIIEA0BATEIbCKON AEATEIbHOCTH;

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

TOTOBHOCTBIO MPUMEHSTh MaTEMAaTUUYECKHUE 3HAHHUS B MHTEPECAX CBOETO 3I0POBBSI, BEJCHUS 310PO-
BOro o0pasa »u3HH (310pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHITHI U OT/AbIXa, peryispHas (u-
3U4YecKas aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKa peIeKCHH, IPU3HAHUEM CBOETO MpaBa Ha OIMUOKY
Y TAKOI'0 e IpaBa APYroro 4YeiaoBeKa;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

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, 0CO3HAHMEM III00ABHOTO XapaKTepa HKOJIOTUUECKUX MPOOIeM U MyTel UX pEeIIeHNUs;

8) ajanTanust K MN3MEHAOIUMCS YCJI0BUSM COLMAJIBHOM M IPUPOJAHOM Cpeabl:



TOTOBHOCTBIO K JICUCTBUSM B YCIOBHSIX HEOMPEISIEHHOCTH, TMOBBINICHUIO YPOBHSI CBOCH KOMIIe-
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;

HEO0OXOUMOCTHIO B ()OPMUPOBAHUN HOBBIX 3HAHUH, B TOM YHclie (POPMYIUPOBATH HJICH, TIOHSTHS,
TUIOTE3bl 00 O0BEKTaX U SBJICHHSIX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH JE(UIIUTHI COOCTBEH-
HBIX 3HAHUH M KOMITIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHTYAIIMIO KaK BbI-
30B, TPEOYIOMIMI KOHTPMEpP, KOPPEKTHPOBATh MPUHUMAEMbIC PEIICHHUS W JACUCTBUSA, (POpPMYIHpOBATH U
OIICHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHuBEpPCAJAbHBIC y‘leﬁHBle JeHCTBUS

Ba3oBble JJornueckue aeicTBu:

BBISIBJISITh M XapPaKTEPHU30BaTh CYNICCTBCHHBIC NMPU3HAKK MAaTEMATHYECKUX OOBEKTOB, MOHSATHH,
OTHOUICHUN MEXIy MOHATUSAMH, (GOPMYIUPOBATH ONMpEAeNCHUs TOHATUH, YCTaHABIUBATH CYIIle-
CTBEHHBIN MPU3HAK KiIaccU(UKAIMKU, OCHOBAHUS ISl OOOOIICHHS M CPaBHEHHsI, KPUTEPUH MPO-
BOJMMOTO aHAJIN3a;

BOCIIPUHUMATh, (hOopMynHpoBaTh U MpeoOpa3oBBIBATH CYXKACHUS: YTBEpIUTEIbHbIE U OTpHUIla-
TeJbHBIC, CIMHUIHBIC, YACTHBIC U O0IINE, YCIOBHEIE;

BBISBJISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTHBOpEYHsI B (JaKTaX, JAHHBIX,
HAOJIOZICHUSX M YTBEPKIACHUSX, Mpejiaratb KpPUTEPUU VISl BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHNL;

JIETIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX U MHIYKTHUBHBIX YMO3aKIIIO-
YEeHUH, YMO3AKIOYEHUH 110 AaHAJIOTHUH;

pa3bupath J0Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPKACHHUM (TIPSIMbIE U OT MPOTHUBHOTO), TIPOBO-
JUTh CaMOCTOSITENIbHO HECIIOKHBIE JOKa3aTeNbCTBA MaTeMaTH4YeCKUX (PaKTOB, BBICTPAMBATh ap-
TYMEHTAIIUIO, TIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE PACCYXKIIe-
HUS,

BBIOMPATH CIIOCO0O pelieHus yueOHOM 3a1a4u (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BbI-
Ouparh HanboIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTe/IbCKHe 1eiCTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK HCCIEA0BATENbCKUN MHCTPYMEHT MO3HaHMs, (pOpPMYyIUpOBaTH BO-
MPOCHI, PUKCUPYIOLINE MPOTUBOPEUHE, TPOOIEMY, CaMOCTOSTENILHO YCTaHABIUBATh UCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOAMTH MO CaMOCTOSITENIBHO COCTaBJICHHOMY IIJIaHY HECIOKHBIM SKCIIEPUMEHT, HEOOIbIIOE
MCCJIEIOBAHKE TI0 YCTAHOBIIEHHUIO OCOOEHHOCTEH MaTEMaTHYECKOTO 00OBEKTa, 3aBUCUMOCTEN 00h-
€KTOB MEXTy CO0O0ii;

CaMOCTOSITENNbHO (OPMYIHUPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOTO
HaOJFO/ICHUSI, UCCIICIOBAHMS, OLICHUBATh JOCTOBEPHOCTH MOJIYUCHHBIX PE3yJbTaTOB, BHIBOJOB U
0000I1IEHHI;

IMPOTrHO3UPOBATE BO3MOKHOE PA3BUTUC IMPONECCA, a4 TAKKEC BBIIBUTATb IMPEAIOIIOKCHHA O €ro
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 Ipe/ICTaBICHUS;



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

OLICHUBATh HAJA&KHOCTh MH(POPMAIMU 10 KPUTEPUSM, HPEAJIOKEHHBIM yUUTEIeM UIH CPOopMy-
JMPOBAHHBIM CaMOCTOSITEIIBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

BOCTIPUHUMATH B (DOPMYIIUPOBATH CYXACHHSI B COOTBETCTBHH C YCJIOBUSMHU U LEISIMU OOIICHUS,
SCHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMHUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS 10 XO/1y PEIICHHUS 3a/1a4l, KOMMEHTHPOBAThH MOJyUYEHHBINH pe3yIbTaT;

B X0j/ie¢ 00CYX/IeHHUs 33/1aBaTh BOIIPOCHI MO CYHIECTBY OOCYXJAaeMOM TeMbl, MPoOIeMbl, pelae-
MO 3a/1a4y, BBICKA3bIBaTh UJIEU, HALIEJICHHBIEC HA TIOUCK PEIICHHUS, COIIOCTABIISTh CBOU CYKICHUS
C CYXXJICHUSIMHU JPYTHMX YYaCTHUKOB JHUAJIOTa, OOHApYKUBATh Pa3IMUU€ U CXOACTBO MO3UIUHU, B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHUS,

IPEJICTaBIISITh PE3YIbTaThl PEIICHUS 3a7auH, SKCIIEPUMEHTA, UCCIIEI0BAaHus, IIPOEKTa, CaMOCTOSI-
TEJIbHO BBIOMPATh (OpMAT BBICTYIUICHUS ¢ YYETOM 3a/1a4 IMIPEe3eHTAlMU U OCOOCHHOCTEH ayIuTo-
puu;

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

MPUHUMATH 11€7Tb COBMECTHOM JESTENbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHON PadoTHI,
pacrpenensits BUAbl padoT, T0TOBapUBaThCs, 00CYKIaTh MPOIECC U pe3ynbTaT padoThl, 0000-
11aTh MHEHUS HECKOJBKHX JIIOJICH;

y4acTBOBATh B IPYMIOBLIX (hopmax paboThl (00CykaeHus, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMbI
U JPYTHE), BHITIOJIHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JCHCTBHUSA C APYTHUMU UJie-
HaMHU KOMaH/bl, OLICHUBATh KAY€CTBO CBOETO BKJIAJla B OOIIMIA MPOAYKT MO KpUTEpUsiM, chopmy-
JUPOBAHHBIM YUYACTHUKAMHU B3aUMOJCHCTBHUS.

PeryasiTuBHBbIE YHUBepPCAJIbHbIE y4eOHbIEe TeiiCTBHS
Camoopranu3anus:

CaMOCTOSITENIbHO COCTABJIATH IUIAH, AJITOPUTM PEIIeHUs 3a7aun (UJIM €ro 4acTb), BHIOMpATh CIIO-
co0 perieHHs ¢ Y4€TOM HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MO>KHOCTEH, apryMEeHTHPO-
BaTh U KOPPEKTUPOBATH BApUAHTHI pEIICHHUH ¢ y4ETOM HOBOM MH(OPMAIUH.

CﬂMOKOHTpOJ’IL, SMOIMOHANbHBbIN HHTEJJIEKT:

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, BBISBIEHHBIX TPYA-
HOCTCH;

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

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy o0ydueHus B 7 kijacce oOyJaronuics MOTyIUT CICIYIONTHE TPEIMETHBIE PE3yIbTATHI:

Yucsa v BbIYUCICHUSA

BrinonHsATh, coderass yCTHbIC U TUCHbMEHHBIE TPUEMBI, apuMETHUECKUE IEHCTBUS C palliOHATBHbI-
MU YUCJIaMH.

Haxonuth 3Ha4Ye€HMsI YUCIIOBBIX BBIPAKEHUH, MPUMEHATHh PAa3HOOOpA3HBbIE CIIOCOOBI U MPUEMBI BbBI-
YHUCIICHUS 3HAYCHUI JPOOHBIX BRIPAKEHUH, COIepKAIUX OOBIKHOBEHHBIE U IECATUYHBIC APOOH.

[lepexonuTh OT OIHOW (GOpPMBI 3alKCH YKCeN K Jpyrod (mpeoOpa3oBBIBaTh NECATHYHYIO ApOOL B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B O€CKOHEUHYIO JECATUIHYIO IPOOB).



CpaBHUBATh U YIOPSAJ0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasTh 4ncCia.

BBINOMHATE NPUKHUIKY W OLEHKY PE3yJIbTaTa BBIYUCIICHUMN, OLEHKY 3HAYEHUH YHCIIOBBIX BBIpAXKE-
HUU. BBITTOJIHATB NEUCTBUS CO CTENEHAMU C HATYPAJIbHBIMU ITI0KA3aTEIISIMU.

IIpuMeHATh IPU3HAKU JEIUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPAJIBHBIX YHCEIL.

Pemare npakTUKO-OPUEHTHPOBAHHBIE 3aJa4YM, CBS3aHHBIC C OTHOIICHHWEM BEIMYUH, NPOIOPLUO-
HaJIbHOCTBIO BEJINYUH, IPOLEHTAMH, MHTEPIIPETUPOBATH PE3YJIbTAaThl PEIICHU 3aa4 C y4ETOM OrpaHHuye-
HUH, CBA3aHHBIX CO CBOMCTBAMHU PAaCCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckune BbIpaKeHHUs

Hcnonb3o0Bath areOpanyeckyro TEPMUHOJIOTHIO M CUMBOJIMKY, IIPUMEHSTh €€ B IIPOLIECCE OCBOCHUS
y4eOHOro MaTepuaia.

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

Boimonnate npeoOpa3oBaHus 1EJIO0r0 BBIPAKEHHUS B MHOTOWIEH IPUBEACHUEM MOAOOHBIX cliarae-
MBIX, PACKPBITHEM CKOOOK.

BbInonHATE YMHOXKEHHE OJHOYJIEHAa HA MHOI'OWICH U MHOTOYIEHAa Ha MHOTOYJIEH, IPUMEHSTH (Qop-
MYyJIbI KBaJIpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCymiecTBIATh Pa3ioKeHNe MHOTOYJICHOB HA MHOYKUTENH C TIOMOIIBIO BEIHECEHHSI 32 CKOOKHM 001I1e-
I'0 MHOXMTEJSI, TPYINITUPOBKHU CJIaraeMbIX, IPUMEHEHHs (HOPMYIT COKPALIEHHOTO YMHOXKEHHUS.

[TpumensTH IPeoOpa30BaHUS MHOTOWIEHOB JJISl PEILICHHs PA3IMYHbIX 3a/1a4 U3 MAaTEeMaTUKU, CMEX-
HBIX [IPEAMETOB, U3 PEAIBHON ITPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTENEHEH ¢ HATYpaJbHBIMHU IOKA3aTEISIMU JUIS MTPeoOpa3oBaHUs BhIpake-
HUH.

YpaBHeHUs] M HEPABEHCTBA

Pewats yiMHEVHBIE YpaBHEHUs C OJHOM IIEPEMEHHOM, IPUMEHsI IIpaBUia Iepexosa OT UCXOIHOTO
YpaBHEHUS K paBHOCHIIBHOMY eMy. [IpoBepsTS, SIBISETCS 1M YACII0 KOPHEM YPaBHEHUS.

[TpumensTH rpaduyeckre METOIbl IPU PELICHUHN JINHEHHBIX YPAaBHEHNUH U UX CUCTEM.

[TonGupars npuMepsl map yucell, SBISIOLUIMXCS PEeIICHUEM JIMHEHHOro ypaBHEHUs C ABYMS Iepe-
MEHHBIMHU.

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

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

CocTaBnsTh M pelaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX YPaBHEHUN 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 YMCIIOBBIE IPOMEKYTKHU Ha aIreOpanyecKoM sI3bIKe.

OtmeuaTh B KOOPJIAMHATHOW IJIOCKOCTH TOYKH IO 3a/laHHBIM KOOpJMHAaTaM, CTPOUTH TpapuKu JIH-
HelHbIX QyHKuuN. CTpouTh rpaguk GyHKIUHN y = [X|.

OnwuceIBaTh C NOMOIIBIO (PYHKIUH W3BECTHBIE 3aBUCUMOCTH MEX]ly BEJIMUMHAMU: CKOPOCTh, BpEM,
paccTosiHue, 11eHa, KOJIMYEeCTBO, CTOUMOCTh, IPOU3BOAUTENBHOCTD, BpeMs, 00bEM paboThI.

Haxonauts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumatp rpaduueckuil crnocod MpeCTaBlIeHUs U aHaIM3a MHPOpPMAIUK, U3BJIEKaTh U UHTEpIpe-
TUPOBaTh HH(POPMAILIHIO U3 TPAPUKOB PEaTIbHBIX MPOILECCOB M 3aBUCUMOCTEH.

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

Yucsa v BbIYUCICHUSA

Hcnonb30BaTh HaydalbHBIE NPEICTABICHUS O MHOYKECTBE JIEHCTBUTENIBHBIX YHCEN JJII CPAaBHEHMS,
OKPYTJIEHUS Y BBIYMUCIICHUH, N300pakaTh IEHCTBUTENbHbIC YHCIa TOYKaMU Ha KOOPAMHATHOM MPsIMOii.

[TpuMeHATH MOHATHE apU(YMETHUECKOTo KBAJPAaTHOTO KOPHs, HAXOIUTh KBaJpaTHbIE KOPHH, HC-
MOJIb3YS. IPU HEOOXOIHMMOCTH KalIbKYJISITOP, BBIMOJHATH MPEeoOpa3oBaHUs BBIPAXKEHUH, coaepiKaliux
KBaJpaTHbBIE KOPHH, HCIIOJIb3Ysl CBOMCTBA KOPHEHN.



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

Anredpanyeckue BbIPaKeHUs

[TprMeHSTh MOHSATHE CTEIICHU C LIETBIM II0Ka3aTeIeM, BBIOIHATH IPeoOpa3oBaHus BEIPAKEHUH, CO-
JIEpIKaIIUX CTEIEHHU C LEJIbIM I10Ka3aTeleM.

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

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIIH.

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

YpaBHeHUs1 1 HEPABEHCTBA

Pemats nuHelHbIE, KBaJipaTHbIE YPABHEHUS U PallMOHAIbHBIE YpaBHEHMsS, CBOJAIIMECS K HUM, CHU-
CTEMBbI IBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMU.

[TpoBOaUTH IpOCTENIINE UCCIIENOBAHUS YPABHEHUHM M CUCTEM YPAaBHEHUI, B TOM YUCIIE C IIPUMEHE-
HUeM rpaduyeckux MpeicTaBiIeHUN (yCTaHABIUBaTh, UMEET JIM ypAaBHEHHME WMJIM CHCTEMa YpaBHEHUH pe-
IICHUS, €CJIM UMEET, TO CKOJIBKO, U IPOUee).

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

[TpyMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JIi CPABHEHHUS, OLIEHKH, PellaTh JIMHEIHbIE HEpPaBEH-
CTBa C OJTHOW TEPEMEHHOM M UX CHCTEMBI, AaBaTh rpapuuecKyro MITIOCTPAIIMIO MHOXKECTBA PEIICHUH He-
pPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUHA

[ToHnMaTh ¥ UCTIONB30BATH (PYHKIIMOHAIBHBIC TIOHSATHS U S3bIK (TEPMHUHBI, CHMBOJIMYECKHE 0003Ha-
YEHHs1), OTIPEICIATh 3HaUeHUe (DYHKIMH M0 3HAYEHUIO apryMeHTa, ONpEeAesaTh CBOMCTBA (PYHKIUH 1O €&
rpaduxky.

Crpouts rpauku 31eMeHTapHbIX GYHKLINN BUA:

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

K xoniy o0ydueHus B 9 kijacce o0yJarouuics MoyquT CICIYIONTUE TPEIMETHBIE PE3yIbTAThI:

Yucia ¥ BbIYHMCICHHSA

CpaBHMBATh U YHOPSIOUYMBATh PAllMOHAIbHBIE U HPPALIMOHAIBHBIE YHCIIA.

BeinonusaTe apudmeTnyeckre NeMcTBUSA C pallMOHATIBHBIMU YHCIIaMH, COYeTasl YCTHbIE U MUCbMEH-
HbI€ TIPUEMBI, BBITIOHATH BBIYUCICHHS C HPPALMOHATBHBIMH YHCIIAMH.

Haxoauth 3HaueHus creneHeil ¢ LeabIMU MOKa3aTeNsIMU U KOpHEH, BBIYUCIATh 3HAUEHUS YHCIIOBBIX
BBIPAKCHUI.

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

YpaBHeHusI U HepaBEeHCTBA

Pemare nuHeiiHble U KBagpaTHbIE YpaBHEHUS, YPaBHEHUS, CBOJAALIMECS K HUM, MpocTeHie qpoo-
HO-PallMOHAJTbHbIE YPAaBHEHHS.

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

Pemarp TexcToBble 3a7aun anreOpandyeckuM CIOCOOOM C MOMOUIbIO COCTaBJICHUS YpaBHEHUS WU
CHCTEMBI JBYX YPaBHEHHH ¢ ABYMs ME€PEMEHHBIMU.

[TpoBoaMTH NpOCTEMIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM YMCIIE C IIPUMEHE-
HUEeM rpaduyecKux NpeacTaBleHUN (ycTaHAaBIMBATh, UMEET JIM YpaBHEHHE WM CHCTEMa YpaBHEHHH pe-
IICHUSI, €CJIM UMEET, TO CKOJIBKO, U IpoUee).

Pemate nuHeliHble HEpaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paXkaTh PELICHWE HEPABEHCTB Ha
YHMCIIOBOW MPSIMOM, 3alIUCBIBATH PEILIEHUE C IOMOILBIO CHMBOJIOB.



PemaTe cructempl JIMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIHME KBAJAPATHOE HEpPa-
BEHCTBO, M300pakaTh PEIICHHE CHCTEMbl HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3aITUCHIBATh PEIICHHUE C T10-
MOIIEI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELIEHUH PA3JIMYHbBIX 3a/1a4.

DOyHKIUUHA

Pacrio3naBate GyHKIIMM M3Y4eHHBIX BUIOB. [loKa3bIBaTh CXEeMATHYECKH PACIIOIOKEHHUE HA KOOPIHU-

HATHOM TUIOCKOCTH TpaduKkoB QyHKIMH BUaA: y = kx,
2 .
y=kx+b y=kik y=ax’+bx+cy=x,y=1x y=|x|, B 3aBucuMocT: 0T 3Ha4CHH K0OIDHHU-
[[UEHTOB, OMKCHIBATH CBOWCTBA ()YHKITUH.

Crpouth U u300pakaThb CXEMaTHMUYECKH IpaMKH KBaJpaTUYHBIX (DYHKIMM, ONMCHIBATH CBOWCTBA
KBaJPaTUYHBIX QYHKLUH 110 UX rpadukam.

Pacno3naBare kBagpaTHuHy0 (YHKLIHUIO 1O (OpMYIe, TPUBOAUTH MPUMEPHI KBAAPATHYHBIX (YHK-
U U3 peasbHOM XU3HU, (PU3UKH, TEOMETPHH.

YucioBbIe MOCIEI0BATEILHOCTH H NIPOrPeCcCUH

PacrniozHaBaTh apu(MEeTHUYECKYIO U FEOMETPUUECKYIO IPOTrPECCHH MIPU PAa3HBIX crIoco0ax 3ajaHus.

BEINONMHATE BBIYUCIEHHS ¢ UCTIONB30BaHUEM (DOPMYI n-ro WwieHa apu(METHUECKONW U TeoMeTprude-
CKOH ITPOTpeCCUil, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJMHATHON INIOCKOCTH.

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 Anrebpanyeckue BoIpaKeHUS 27 2 Egg;?/ﬁeﬁﬁ)orﬁﬁ 415690
Bbubanoreka [IOK
3 YPaBHCHMS W HEPABCHCTBA 20 1 https://m.edsi.ru/7f4l5b90
bubnuoreka IOK
4 Koopaunats! u rpapuku. OyHKIuu 24 1 https://m.e dsﬁ).ru 178415690
Bbubanoreka [IOK
> Iosropermne u 06obmerme 6 I https://m.edsi.ru/7f4l5b90
OBIIEE KOJIMYECTBO YACOB I10 102 7 0
[TPOTPAMME
8 KJIACC
KoaunuecTBO YacoB
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  BBIPOKCHHS. 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 PyHKIUN 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 1 8 KJIaccoB https://m.edsoo.ru/7f43736¢
) Yucna u Beruucienus. Jei- 9 1 bubnmoreka [JOK
CTBUTEIJIbHBIE YHCIIa https://m.edsoo.ru/7f419d08
s | Srememmoomonnepmen | 14| 1 bimorera LIOK
N https://m.edsoo.ru/7f419d08
1500)71
4 VYpaBHEeHUSs 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

111



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f419d08
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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 ¢ paruo- 1
HATBHBIMU YHCIAMH
6 Apudmerndeckue IEHCTBHS C palluo- 1
HAJIBHBIMU YHCIAMH
7 CpaBHeHue, ynopsA04MBaHUE PalUo- 1
HATBHBIX YUCEIT
] CpaBHeHue, ynopsA04MBaHUE 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 CrereHb ¢ HATYPAIBHBIM [TOKA3aTEIIeM 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 3a1a4 Ha Ipoow, 1
MIPOIIEHTHI U3 PEATHHOU MPAKTUKH
19 [Ipu3HaKK EMMMOCTH, Pa3JIOKEHUS Ha 1
MHO>KUTEIH HATypaJIbHBIX YUCEll
20 [Ipu3Haku nenUMOCTH, Pa3IOKEeHHS Ha 1
MHO>KHTETH HATypPaITbHBIX YUCEIT
21 Peanpuble 3aBucuMocT. [Ipsmas u 1
oOpaTHasi MPOMOPIHOHATHHOCTH
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

KontponsHas padora 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 6y1gBeHHbIX BBIpaXke- | Bu6uorexa LIOK

HHH, PACKPBITHE CKODOK 1 HPHBEACHHE https://m.edsoo.ru/7f41fafa

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

HHH, PACKPBITHE CRODOK 1 HPUBEACHHE https://m.edsoo.ru/7f41fd70

MOJTOOHBIX ClIaraeMbIX

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

MOJIOOHBIX ClIaraeMbIX

[TpeoOpa3oBaHne OyKBEHHBIX BBIpaXKe-
33 Hwmid, pacKpbITHE CKOOOK M IIPHUBEICHHE 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, BBIYUTAaHUE, YMHOKCHHE 1 bubnuoreka [IOK

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 COKPAIEHHOTO YMHOKEHHS 1 https://m.edsoo.ru/7f4251d0
48 Pa3noskeHre MHOTOYJICHOB Ha MHOKHUTE- 1 bubmmnorexa LIOK

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

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

m https://m.edsoo.ru/7f4239de
51  PasnokeHHe MHOTOUYIEHOB HAa MHOKHUTE- 1



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
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JIN

KonTponsHas padora 4 o teme "An-

52 " 1
reOpanyecKue BhIPAXKEHUS
53 VYpaBHeHue, npaBuiia mpeoOpa3oBaHus |
ypaBHEHUsI, PABHOCWIILHOCTh YPaBHEHHIA
54 JInHeitHOEe ypaBHEHUE C OJHOM NIEPEMEH- 1
HOM, pelIeHUE JTUHEUHBIX YpaBHECHUH
JluHeiiHOe ypaBHEHUE C OHOM ITepeMeH- bubnuoreka [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 ¢ MOMOIIBIO YPaBHEHHIA 1 https://m.edsoo.ru/7f4209a0
60  Pemrenwue 3a1a4 ¢ MOMOIIBIO yPaBHEHHIA 1 https://m.edsoo.ru/7f420e6e
6] JluHeiiHOe ypaBHEHHE C ABYMS [IEPEMCH- 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 IByX JIMHEHHBIX ypaBHEHUH ¢ bubauorexa [IOK
63 1
JBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢ |
ABYMsI IEpEMEHHBIMH
65 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢ 1
ABYMsI IEpEMEHHBIMH
66 Cucrema 1ByX JTUHEHHBIX YPABHEHUH € |
JIBYMsI TTEpEMEHHBIMHU
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 |
KOOPJMHATHOMU 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



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
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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 (HOP- 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 Hoctpoerne rpaguka maHeAHOR 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 qglo 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 [ToBTOpEHNE 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 MOHSATHUI 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 1IOBTOPEHHE OCHOBHBIX HOHSATHIi M METO- 1 bu6moreka LIOK
TIOB Kypca 7 Kimacca, 00001eHre 3HaHHH https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 102
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8 KJIACC

KoanuyecTBOo 4a-

Ne COB Jlat DJIeKTpOHHbIe HU(POBbIE
n/m | Tema ypoka Beero K. IIp. (c)zlpasosaTenbnme pecyp-
pab. pao.
1 KBaaparHplii KOpeHb U3 YUCIa 1 https://m.edsoo.ru/7f42d452
2 Apudmernieckuil KBaapaTHbII KOPEHb 1 https://m.edsoo.ru/7f42eaaa
3 YpaBHeHHE BHIA X* = a 1 https://m.edsoo.ru/7f42d862
4 CBoiicTBa apupMETHYECKUX KBAPATHBIX KOPHEH 1 https://m.edsoo.ru/7{42d862
5 [IpeobOpaszoBaHue YNCIOBBIX BRIPAKECHHH, COIEPIKaA- 1 bubnuorexa [JOK
IIMX KBAIpaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
6 [TpeoOpa3oBaHue YUCIOBBIX BHIPAKEHUH, COIEpIKa- 1 bubmumoreka [IOK
IIUX KBaJpaTHbIC KOPHU https://m.edsoo.ru/7f42e0be
7 KonTponbHas padora 1 1 1 https://m.edsoo.ru/7f42e262
8 CTeleHs ¢ LEeNbIM ITI0Ka3aTeleM 1 https://m.edsoo.ru/7{f4354a4
9 CBoiicTBa CTENIEHH C LENBIM MTOKa3aTeIeM 1 https://m.edsoo.ru/7f435648
10 | CBolicTBa CTEIEHH C IEJIBIM MOKa3aTelIEM 1 https://m.edsoo.ru/7{435648
11 CoiicTBa CTENEHH C IIETBIM MIOKa3aTeIeM 1 https://m.edsoo.ru/7f435648
12 | KBagpaTHbI TpéxuneH 1 https://m.edsoo.ru/7f43599a
13 PaznoxxeHne KBaJpaTHOTO TPEXUWIEHA HA MHOKHUTEIN 1 https://m.edsoo.ru/742fd38
14 PasnoxeHne KBagpaTHOTO TPEXUWIEHA HA MHOKHUTEIH 1 https://m.edsoo.ru/7f42ec80
15 AnreOpandeckas 1po0b 1 https://m.edsoo.ru/7f430382
lo | Homyerinie suaenun nepevienuix, oy httpsy/im.edsoo.nu/TR430844
17 OcHOBHOE CBOHCTBO anredpanyeckoil 1podu 1 https://m.edsoo.ru/7f4308e6
18 Coxpaienue n1pobeit 1 https://m.edsoo.ru/7f430a8a
19 Coxkpamenue npodeit 1 https://m.edsoo.ru/7f430f44
20 CrnoxxeHue, BBIYUTaHNE, YMHOKEHHUE U JICJIICHHUE aJl- 1 bu6mmoreka [IOK
redpandeckux Jpooei https://m.edsoo.ru/7f4318c2
71 CrnoxeHue, BBIUNTaHUE, YMHOXKEHHE U JIeJIEHUE aJl- 1 bubnuoreka [IOK
reOpanueckux apodei https://m.edsoo.ru/7f431a20
2 [IpeoOpa3oBanue BbIpaxeHUil, coaepKalux anreo- 1 bubnnoreka [JOK
panueckue 1poou https://m.edsoo.ru/7f43259c
23 IIpeoOpa3oBanue BbIpaXEHU, COAECPIKAIINX anreo- 1 bubnuoreka [IOK
pandeckue qpoou https://m.edsoo.ru/7f432736
24 [IpeoOpa3oBaHue BbIpaxeHUil, copepKalux anreo- 1 bubnnoreka [JOK
panueckue 1poou https://m.edsoo.ru/7f432736
75 KonTponbnas pabota 2 o teme "Anredpanyeckas 1 1 bubnnoreka [JOK
apoOp" https://m.edsoo.ru/7f431d36
26 KBanpatHoe ypaBHeHue. HemonmHoe kBagpaTHOe 1 https://m.edsoo.ru/7f42ee] a
ypaBHEHHE
27 HenonHoe kBajipaTHOE ypaBHEHHE 1 https://m.edsoo.ru/7f42eela
28 ®dopmysa KOpHEeH KBaIpaTHOTO YpaBHEHUS 1 https://m.edsoo.ru/7f42f158
29 dopmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS 1 https://m.edsoo.ru/7f42{3{6
30 Teopema Buera 1 https://m.edsoo.ru/7f42fef0
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31 [Tpocreiinme ApoOHO-palMOHATIbHbBIE YPAaBHEHUS 1 https://m.edsoo.ru/7{4328c6
32 [Ipocreitmme qpoOHO-palMOHATILHBIC YPAaBHEHUS 1 https://m.edsoo.ru/7t432b6e
33 PeleHne TEKCTOBBIX 3aJa4 € TIOMOILBIO KBaJPAaTHBIX 1 bubmuoreka [IOK
YpaBHEHUN https://m.edsoo.ru/7f42{75¢c
34 Penienue TeKCTOBBIX 3a/1a4 C TOMOIIBIO KBaIPATHBIX 1 bu6mmoreka [IOK
YpaBHEHHHA https://m.edsoo.ru/7{428f6
35 Konrponsnas pabdora 3 no teme "KBanparubie 1 bubmuoreka [IOK
ypaBHEHUS" https://m.edsoo.ru/7f4301{2
56 Ipadhs, e peenin spamment 8 dem e- 1 BuGmrorexa LIOK
ax https://m.edsoo.ru/7f43d6d6
37 Pemrenne cucreM NByX JIMHEWHBIX YPABHEHUHN C JBYMS 1 https:/m.edsoo.ru/7f42ee
IIEPEMEHHBIMU
38 Pemienue cucrem AByX JTUHEHHBIX YPAaBHEHUM C IBYMSI 1 https://m.edsoo.ru/7f430076
IIEPEMEHHBIMU
39 Pemenne cucreM NByX JIMHEWHBIX YPAaBHEHUHN C JBYMS 1 https:/m.edsoo.ru/7f43c542
[IEPEMEHHBIMU
40 IIpumepsl pelIeHns: CUCTEM HETMHEMHBIX YPaBHEHHUN 1 https://m.edsoo.ru/7f43¢3d0
C IByMs IEPEMEHHBIMU
41 [IpuMepsl perieHuss CUCTEM HEITMHENHBIX YPaBHEHUN 1
C IByMs IEPEMEHHBIMH
I'paduueckas MHTEpIIpETAIUS YpaBHEHUS C ABYMS TIe-
42 | peMEHHBIMHM U CUCTEM JIMHEWHBIX YPAaBHEHUN C ABYMS 1
[IEPEMEHHBIMU
43 Pemezme TEKCTOBBIX 33/1a4 C IIOMOIIIbIO CUCTEM ypaB- 1
HEHUN
44  KontposibHas pabota 4 1
45 | YwucnoBble HEPABEHCTBA U UX CBOMCTBA 1
46 | YwucnoBble HEPABEHCTBA U UX CBOMCTBA 1
47 | HepaBeHCTBO ¢ OJIHOI IEpEMEHHON 1
48 JInHeliHbIE HEPABEHCTBA C OJHON NIEPEMEHHOMN U UX 1 bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f42¢c692
49 JInHeliHbIE HEPABEHCTBA C OJHOU NIEPEMEHHOMN U UX 1 bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f42c840
50 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX 1
pelieHne
51 CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOM 1 bubnuoreka [IOK
U UX pelleHue https://m.edsoo.ru/7f42¢cb88
57 CucTeMbl TMHEWHBIX HEPABEHCTB C OJHON NMEPEMEHHOMN 1 bubnuorexa [JOK
U UX pelIeHue https://m.edsoo.ru/7f42cd2¢c
53 W300paxkeHue PeIICHNUs HHHfﬁHOFO HEpPaBEHCTBA U UX 1 bubnuoreka [IOK
CHCTEM Ha YHMCJIOBOU MpPsIMOU https://m.edsoo.ru/7f42c9e4
54 N3o06paxenune peuieHns JmHveﬁﬂoro HEPAaBEHCTBA U UX 1
CUCTEM Ha YMCIOBOW MPSIMOU
55 [Tonstue Gpynkunu. O61acTh ONpeneaeH sl © MHO- 1 bubnnorexka [JOK
KECTBO 3HAYCHHUH (PYHKIIUU https://m.edsoo.ru/7f433d84
56 CrniocoOb1 3aanust pyHKIHIA 1
57 I'paduk pynkunn 1
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58 CpoiicTBa GpyHKINHU, UX OTOOpakeHUE Ha TpaduKe 1
59 Urenue u moctpoeHue rpadukoB GHyHKIIHHA 1
60 [Tpumeps! rpadukoB GyHKINH, OTPAXKAIOLIUX Pe- 1
aJIbHBIE MPOIIECChI
61 DYHKIIUH, OMUCBIBAIOIIUE TIPSIMYIO M OOPaTHYIO 1 bubmuorexa [JOK
PONOPIMOHATILHBIE 3aBUCUMOCTH, UX Tpaduku https://m.edsoo.ru/7f434bbc
62 I'unep6ona 1 https://m.edsoo.ru/7f4343e2
63 I'paduk Gysaknuu y = x? 1 https://m.edsoo.ru/7f434572
A A AL et 1 https://m.edsoo.ru/7f43438
65 Hrorosas KoHTpOJbHAsA paboTa 5 / Becepoccuiickas 1 bubmumoreka [IOK
poBepoyHas pabora https://m.edsoo.ru/7t434eb4
66 [ToBTOpEHNE OCHOBHBIX MOHSATHUIA U METO/I0B KYpCOB 7 1
H 8 K1accoB, 0000IIeHNe 3HAHUHI
67 [ToBTOpEHME OCHOBHBIX IIOHATHA U METOA0B KypCOB 7 1 bubnnorexka [JOK
M 8 KIaccoB, 000011IeHNe 3HAHUHI https://m.edsoo.ru/7{43736¢
68 [ToBTOpEHNE OCHOBHBIX MOHATUA U METOAOB KypCOB 7 1 bu6mmoreka [IOK
1 8 KJ1accoB, 0000IIcHIE 3HAHMUI https://m.edsoo.ru/7f437510
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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MMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHUA OCHOBHOM OBEPA30-

BATEJIbHOI ITPOI'PAMMBI
7 KJIACC
Koxa nmpose- ., .
pSIEMOT0 pe- IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/bHON NMpo-
— rpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
1 Yucna v BIYKCICHUS
11 BrImonsaTh, coyeras ycTHbIE U MUCbMEHHBIEC TPUEMBI, apu(pMeTHIECKHE AEUCTBUS C PaIfo-
HaJIbHBIMU YHCJIAMHU
HaxoauTte 3Hau€HMs] YMCIOBBIX BBIPAXKEHUH, IPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI M MPHE-
1.2 MBI BBIUYMCIIEHUS 3HaYEHUIN JPOOHBIX BBIPAKEHUH, colepKalluX OObIKHOBEHHBIE U JI€CATHY-
HBIC JpOoOH
[lepexoauts OT ogHON (HOPMBI 3amMcH YHCENd K ApYroi (mpeoOpa3oBBIBATh ACCATUUHYIO
1.3 JIpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATHUHYIO, B YACTHOCTH, B OECKOHEUHYIO JIe-
CATHYHYIO APOOB)
1.4 CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA
1.5 OxpyrisTh yucna
16 BbINONHATE NPUKHUAKY W OLEHKY pe3yJbTaTa BBIUMCICHMM, OLEHKY 3HAYEHUN YHCIIOBBIX
BbIpa)K€HU . BBINONHATE 1EHCTBUSI CO CTENEHSIMU C HATYPaJIbHBIMH [TOKa3aTeIIMU
1.7 [IpuMeHsTh NPU3HAKK JIETUMOCTH, Pa3jI0KEHNUE Ha MHOKUTEIH HAaTypaJIbHbIX YUCEIl
PemaTth npakTUKO-OpUEHTUPOBAHHbBIE 3a/layM, CBSA3aHHBIE C OTHOILLIEHUEM BEJIUYMH, MPO-
1.8 HOPLMOHAIBHOCTBIO BEJIMYMH, IIPOLIEHTAMU, HHTEPIIPETUPOBATh PE3yJIbTAaThl peIICHHs 3a/1a4
¢ Y4ETOM OrpaHUUYEHUI, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaeMbIX 00BEKTOB
2 AnrebpanuecKue BRIPAKCHHS
71 Hcnonb3oBarh anreOpanyeckyr0 TEPMUHOJOTUIO U CUMBOJIUKY, IPUMEHATh €€ B Ipoliecce
OCBOCHHMS y4yeOHOro MaTepuana
2.2 HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH NP 33JaHHBIX 3HAYCHUSIX MIEPEMEHHBIX
23 BeinonHaTe npeoOpa3oBaHus 1IEJI0T0 BBIPAXKEHUS B MHOTOWIEH NPUBEICHHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK
24 BBINONHATE YMHOXKEHHE OJHOWIEHA HA MHOIOWIEH MU MHOTOWIEHAa Ha MHOTOYIEH, IIPUMeE-
HATH (OPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH
Ocy1ecTBISITh pa3ioKeHHEe MHOIOWIEHOB Ha MHOKHUTEIH C MOMOIIBIO BBIHECEHHS 3a CKOO-
2.5 KA OOILIEro MHOXHTENs, TPYNIHUPOBKH CIIaraeMbIX, MPUMEHEHUs: (HopMys COKpaIEHHOTO
YMHOXEHHUS
26 [IpumensTs npeoOpazoBaHus MHOTO4JIEHOB JUIs PELICHHS. PasiiHbIX 3a]a1 U3 MAaTeMaTHKH,
CMEKHBIX IIPEAMETOB, U3 PEAIbHON TPAKTUKU
27 I/ICHOJ'IBSOBUaTI) CBOWCTBa CTENEHEW ¢ HaTypalbHBIMM IOKa3aTeNsIMU NIl MPeoOpa3oBaHUs
BBIpaXEHUI
3 YpaBHEHHS 1 HEPABEHCTBA
PemaTs nMHEliHBIE ypaBHEHUS C OJHOM NEpEMEHHON, IPUMEHSS MpaBUia MEPeEXoaa OT HC-
3.1 XOJIHOTO YpaBHEHHUS K PaBHOCHWJIbHOMY eMy. [IpoBepsTh, SBISETCS JM YUCIO KOPHEM YpaB-
HEHUS
3.2 [TpumensTh rpaduyeckre MeTOIbl PH PELICHUH JIMHEHHBIX YPaBHEHUN U X CUCTEM
33 [TonGupaTs mpuMepsl Map Yuce, ABISIOLUIMXCS pelIeHUeM JUHEHHOTO ypaBHEHUS C JIBYMsI
NepEMEHHBIMHU
34 Ctpouth B KOOPAWHATHOW IIOCKOCTH IpaduK JIMHEHHOrO ypaBHEHHS C ABYMS II€pEMEHHBI-
' MHU; MOJIb3YSICh IPa)UKOM, TPUBOAUTH IPUMEPHI PELICHNs YPaBHEHHUS
3.5 Pemate cucteMsl ABYX JIMHEHHBIX YpaBHEHHH C ABYMS NEpeMEHHBIMH, B TOM 4YHcCIie rpadu-




YECKHU

CocTaBsATh M pelIaTh JIMHEHHOE YPABHEHHUE WJIM CUCTEMY JIMHEUHBIX YPABHEHUU IO YCIJIO-

3.6 BUIO 33Jla4M, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/layd MOJIYYEHHBIH pe-
3yJbTaT
4 Koopaunate! u rpadpuku. yHKIun
41 N300paxaTh Ha KOOPIAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOpAMHATAM,
) Jy4d, OTPE3KU, HHTEPBAJIbI, 3aAMUCHIBATH YUCIOBBIE MPOMEKYTKH Ha AJIreOpPaniecKoM S3bIKEe
4.2 OtmeuaTh B KOOPJAMHATHOM TNIOCKOCTH TOUYKH I10 331aHHBIM KOOPJAUHATaM
4.3 Crtpouts rpaduku muHeHHBIX GyHKIMH. CTpouTh rpaduk GyHKINM y = [X|
OnuceIBaTh ¢ MOMOIIBIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEX]1y BEIMUYUHAMU: CKOPOCTh,
4.4 BpEeMsl, pPacCTOSIHHE, IIEHY, KOJIWYECTBO, CTOMMOCTh, IPOU3BOJUTEIHLHOCTD, BpeMs, 00BEM
paboThI
4.5 Haxonuth 3HaueHHE PYHKIIUU 110 3HAYCHUIO €€ apryMeHTa
46 [Tonumats rpadudeckuii cnocod mpencTaBieHus U aHaiu3a WHOOPMAaLIUY, U3BJIEKaTh U UH-
TEPIPETUPOBATH MHPOPMAITUIO U3 TPa(UKOB PEATbHBIX MPOIECCOB U 3aBHCUMOCTEH
8 KUIIACC
Kox nmpose- ., .
pSIEMOTo0 pe- IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI1 00pa3oBaTeIbHOI
3yabTaTa NMPorpaMMbl OCHOBHOT0 00111ero o0pa3oBaHusi
1 Yuciia 1 BBIYUCICHUS
Hcnonbs3oBath HavanbHbIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIIbHBIX YHUCEI JJISI CPaB-
1.1 HEHUs1, OKPYTJIEHUS M BBIYMCIICHUH, N300paxarh AeMCTBUTEIbHbIC YMCIa TOYKAMU Ha KOOP-
JTUHATHOM TPSIMOiA
[IpumensTh MOHATHE apU(PMETUYECKOTO KBAAPATHOTO KOPHS, HAXOJAUThH KBAJpPaTHBIE KOPHU,
1.2 UCIIOJIB3YSl TPU HEOOXOAMMOCTH KAIBKYISATOP, BBITOJHATH MPEOOpa30BaHUS BBIPAKCHHI,
coJiepKallnX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEN
13 Hcnonb30Bath 3amucu OONBIIMX M MAJbIX YHCE C TIOMOIIBIO JECITHUHBIX ApoOeH U cTeme-
’ Hel yucna 10
2 Anrebpanyeckue BoIpaKeHUs
21 prIMeHsm, TOHSTHE CTETICHH C I[EJIBIM TTOKAa3aTesIeM, BBIIOIHATEH MPeoOpa3oBaHus BhIpaKe-
HUM, COIEpKAIINX CTEIIEHH C LIEJbIM MOKa3aTeIeM
29 BBIONMHATE TOXIECTBEHHBIE MPEOOPa30BaHMs PAllMOHANBHBIX BBIPAKEHUN Ha OCHOBE TMpa-
) BWJI JICCTBUN HAJ] MHOTOWICHAMHU U aITreOpanvdecKuMu JIpoOsMu
23 PacknagpiBaTh KBaIpaTHBIN TPEXUIECH HA MHOKUTEIH
24 [TpumensTh mpeodpazoBaHUs BLIpaneHI/Iﬁ JUTSL peIeHHs Pa3UYHbBIX 33124 U3 MaTEeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATTbHON MTPAKTUKHI
3 YpaBHEHHsI U HEpAaBEHCTBA
31 Pemate nuHelinbIe, KBa/IpaTHbIE yPaBHEHHS M alliOHAIbHbIE YPABHEHMA, CBOMAIIMECS K
HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
[IpoBoauTh mpocTeiilne uccaeaoBaHUsl YPaBHEHUN M CHCTEM YpPaBHEHUN, B TOM YHUCIE C
3.2 MpUMEHEeHHEeM TpaduuecKuX mpeacTaBlieHul (YyCTaHaBIMBaTh, UMEET JIU YPaBHEHUE WM CH-
CTEMa YpaBHEHUH pEeIlIEHHUs, €CJITU UMEET, TO CKOJIBKO, U IIpoUee)
[TepexoauTh OT CIOBECHOU (OPMYIHUPOBKHU 3a/adyu K €€ anreOpanuecKkoil MOAETH C MOMO-
33 IIBI0 COCTABJICHUS YPaBHEHUS WM CHCTEMbI YPAaBHEHHM, HHTEPIIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 3a/1a4¥ TTOJIYICHHBIA PE3yIhbTaT
[IpuMeHATh CBOWMCTBA YHCIIOBBIX HEPABEHCTB JUIsl CPaBHEHUS, OICHKU, PEIIaTh JIMHEHHBIC
34 HEPaBEHCTBA C OJHON MEPEeMEHHONW M MX CHCTEMBI, JaBaTh TPadUUECKYI0 HILTIOCTPAIHIO

MHOXKECTBa peIHeHI/Iﬁ HCPaBCHCTBA, CUCTEMbI HCPABCHCTB




OyHKIUU

IlormMaTh ¥ HCIIOJIB30BaTh q)YHKHI/IOHaJ'IBHBIe IOHATHUA U A3BIK (TepMI/IHI)I, CHUMBOJIMYECKHUEC

4.1 0003HAYCHHUS ), OTIPECIIATh 3HaUeHNEe (DYHKIIUU M0 3HAYCHUIO apTyMEHTa, ONPEACISATh CBOM-
cTBa hyHKIMH 110 €€ TpaduKy
49 Ctpouts rpaduku eMEeHTapHbIX GYHKUUHN BUna: y = k/x
v=ki/x , y =x?, y = x*, y = [X|, onuCBIBaTh CBOWCTBA YMCIOBOH (QYHKIUH 11O €€ rpaduky
9 KJIACC
Koa nmpose- . .
pSIEMOTO pe- IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM
— NPOrpaMMbl OCHOBHOI'0 0011ero o0pa3oBaHust
1 Hucna 1 BBIYUCICHUS
1.1 CpaBHUBaTh U YIOPSJOYMBATh PALIMOHAJIBHBIE U HPPALIMOHAJILHBIE YK CIIA
12 BoinonusaTe apn(b}v[emqecxue JEICTBUS C pallMOHAJIBHBIMU YMCIAMH, COUYETasl YCTHHIE U
IUCbMEHHBIE IPUEMBI, BHIIOIHITH BEIYUCIECHHS ¢ UPPALIMOHATIBHBIMHI YU CIAMU
13 HaxonuTh 3HaueHus (jTeneHeﬁ C LIETIBIMU TOKA3aTeIsIMU U KOPHEH, BBIYUCIIATh 3HAYECHUS
YHCIIOBBIX BBIPayKEHUM
14 OKpyrasTh ﬂeﬁCTBHTeHLHHg Ylcia, BBINOJIHATh NPHUKUAKY pe3yJbTaTa BBIYMCICHHH,
OLIEHKY YHCJIOBBIX BBIPQXKEHUN
2 YpaBHEHHsI U HEpABEHCTBA
71 Pemarp nuHelHbIEe U KBaJipaTHbIE YPaBHEHUsI, YPaBHEHUS, CBOJSALINECS K HUM, IPOCTEH-
11e ApoOHO-PaLlMOHAIbHbIE YPaBHEHUS
29 Pematp CHCTEMBI JIBYX JMHEWHBIX ypaBHEHUH C JBYMs [IEPEMEHHBIMH 1 CHCTEMBI ABYX
YpaBHEHUM, B KOTOPBIX OJJHO YPAaBHEHUE HE SBJIAETCS JIMHEUHBIM
23 Pemarp TexcToBbIE 3a1auM anre6p2vlnquKI/IM CI0COOOM C MOMOILBIO COCTaBJICHUS ypaB-
HEHMsI WM CUCTEMBI JIBYX YPaBHEHHH C IByMsl IepeMEHHBIMU
[IpoBONTH ITPOCTENUIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHHI, B TOM YHCIIE C
24 IPUMEHEHHEM TpadUuecKuX MpeAcTaBlIeHuil (HanmpuMmep, yCTaHaBIUBATh, UMEET JIM ypaB-
HEHUE WM CUCTEMa YPAaBHEHUH PELIeHHUs], €CIIH UMEET, TO CKOJIBKO)
25 Pemars J'II/IHCI\/'IHBIGV HEpaBEHCTBA, KBAJPATHbIC HEPABEHCTBa, n300paxarh pelieHrue Hepa-
BEHCTB Ha YHCJIOBOM NPSAMOM, 3aIIMCBIBATH PELIEHUE C TIOMOIIBI0 CUMBOJIOB
Pemate cucteMbl TMHEHHBIX HEPAaBEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOLINE KBaapaT-
2.6 HOE HEpPaBEHCTBO, M300paXkaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YUCIIOBOM MpsSMOH, 3a-
MIUCBIBATh PEIICHUE C IIOMOILIBIO CHMBOJIOB
2.7 Vcnonp30BaTh HEPAaBEHCTBA MPU PEIICHUH Pa3IMYHbIX 33]a4
3 OyHKIUU
Pacnio3znaBath (hyHKIIMM U3y4EHHBIX BUJIOB. [I0Ka3bpIBaTh cXeMaTHUECKH PACIOIOKEHUE Ha
3.1 KOOPAMHATHOM MJIOCKOCTU rpadukoB GyHKuui Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c,
B 3aBUCHMOCTH OT 3Ha4eHHI K03 (HUILIMEHTOB, OMUCHIBATh CBOMCTBA (D YHKLIUN
39 [Toka3biBaTh CXEMAaTHYECKH pACIIOJIIOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH TpadUKOB
' ¢byHkuui Buaa y = VX, y = [X| ¥ ONUCBHIBaTh CBOMCTBA (DYHKIIHIA
33 Crtpouth M u300paxaTb CXeMaTHMYECKH TIpadUKHU KBAaJPAaTUUHBIX (YHKLUH, OMHCHIBATH
CBOMCTBA KBaIpaTUYHBIX QYHKIMHN 1O UX rpaduKam
34 Pacnio3znaBath kBajpaTtuyHylo (GYHKIUIO 1O (opMylie, IPUBOAUTH IPUMEPHl KBagpaTHy-
' HBIX (QYHKIUI U3 peabHOM KU3HU, PU3UKH, TEOMETPHH
4 Apudmernueckas 1 reoMeTpuIecKas Iporpeccuu
41 Pacrnio3HaBath apuMeTHUECKyI0 U T€OMETPHUECKYIO IMPOTPECCUU MPH Pa3HBIX crocobax
3a/laHus
4.2 BBINONHATE BBIUMCIIEHUS C UCIIOJIb30BaHUEM (OPMYII #-TO YJeHa apuPMETUIECKOH U reo-




METPUYECKOHN MPOTPECCHIl, CyMMBbI IIEPBBIX N YJIECHOB

4.3 N3o0paxkaTh 4ieHbl MOCAEA0BATEILHOCTH TOYKAaMHU Ha KOOPAWHATHOMN TIJIOCKOCTH

PemaTe 3aa4u, CBA3aHHBIC C YHCJIIOBBIMU ITOCIICJOBATCIBbHOCTAMM, B TOM YHCJIC 3aa4HU U3

4.4 . o
peabHOM JKHU3HHU (C UCTIONIBb30BaHUEM KAJIBKYISATOPA, IIUPPOBBIX TEXHOJIOTHI)

MNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Ypcna v BEIUMCIICHUS

1.1

JlpoOu OOBIKHOBEHHBIE U JIECTUYHBIE, TIEPEXO0/1 OT OJHON (opMBI 3anucH Apodeit k apyroi. [Tons-
THE PALMOHAILHOTO YHCIIA, 3aIIUCh, CPABHEHHUE, YIIOPSIOYMBAHUE PAlMOHAIBHBIX YHCEIT

Apudmernueckue IEeHCTBUS ¢ pallMOHATBHBIMU yuciaMu. PelieHue 3amay u3 peaabHOW MPAKTUKU

1.2
Ha YacTH, Ha Jpoou
13 CreneHb ¢ HaTypaJIbHBIM TOKa3aTeJeM: ONpe/eieHHue, MpeoOpa3oBaHUE BHIPAKEHUH HAa OCHOBE
OIIpeIeNIeHus, 3aUCh OOJIBIINX YUCEI
1.4 IIpoueHTsl, 3anKch NPOLIEHTOB B BUJIE ;Z[p06I/I U 1poOu B BUjie MPOLEHTOB. Tpu OCHOBHBIE 33/1a4M Ha
IIPOLIEHTHI, PELICHHUE 3a/1a4 U3 pealbHON MPAKTUKU
1.5 | IlpumeHeHME IPU3HAKOB JEIMMOCTH, Pa3JI0KEHNE HA MHOKMTEIN HATypaJIbHBIX YHCEI
1.6 = PeanbHbIC 3aBHCUMOCTH, B TOM YHCJIE MIPsiMasi ¥ 0OpaTHAS IPOIOPIHOHATILHOCTH
2 AnreOpandyecKkue BbIpaKCHUS
2.1 IlepemeHHBIE, YUCIOBOE 3HAUEHNE BBIPAXKECHUSI C IEPEMEHHOM. [lonmycTMBbIE 3HaYEHUSI IEPEMEHHBIX
2.2 | IlpexacraBieHue 3aBUCUMOCTU MEXKIY BEJIMUMHAMU B BUJIe popMyibl. Beruucienus no gopmynam
23 ITpeoOpa3oBanue OyKBEHHBIX BBIPA)KEHUH, TOKAECTBEHHO PAaBHbIE BBIPAKEHUS
2.4 CBoiiCcTBa CTENEHU C HATYPAJIbHBIM I1OKA3aTEIEM
25 Opnowiensl 1 MHOrowieHbl. CteneHs MHOrouseHa. CiiokeHHe, BhlUYUTaHue, YMHOKEHHE MHOTro4Jie-
HOB
26 @opMysbl COKpPAIIEHHOIO YMHOMKEHUS: KBaApaT CyMMBl U KBaapaT pazHocTH. Dopmyiia pasHOCTH
' KBa/ipaToB. PaznojkeHne MHOrOYJI€HOB Ha MHOXUTENN
3 VYpaBHeHus
3.1 VYpaBHeHue, KOpeHb YpaBHEHMsI, TpaBUia MpeoOpa30BaHUs YPaBHEHUS, PABHOCHJIBHOCTh YPaBHEHUM
39 JIuneitHoe ypaleeHI/Ie C OJTHOM MEPEMEHHOW, YUCIIO KOPHEN JIMNHEMHOTO YPAaBHEHUS, PEIIEHUE JIMHE -
HBIX ypaBHEHUI
33 CocraBiieHne ypaBHEHUH 110 YCIOBHIO 33Ja4u. PelieHne TEKCTOBBIX 337a4 C IOMOIIBIO YPaBHEHUN
3.4  JluneliHoe ypaBHEHHE C ABYMS IEPEMEHHBIMH U €ro rpaduk
35 Cucrema IBYX JIMHEHHBIX YPaBHEHUN C JBYyMsI IEpEMEHHbIMU. Perienue cucreM ypaBHEHHI CIIOCO-
60oM noactaHoBkH. [IpuMepsl peneHns TEKCTOBBIX 337a4 ¢ OMOIILBIO CUCTEM YPaBHEHUI
4 Koopaunatsl u rpadpuku. @yHKuuu
4.1 KoopaunaTa Touku Ha npsiMoi
4.2 | Yucnossle NpOMEXYTKU. PacCTossHHE MEXY IBYMSI TOUKaMU KOOPAMHATHOMN MPSMOI
43 [IpsmoyronbHas cucreMa KoopauHat, ocu Ox u Oy. Abcuucca 1 OpauHaTa TOYKH Ha KOOPMHATHON
IJIOCKOCTH
4.4 | Ilpumepsl rpaduKoOB, 3aJaHHBIX opMynaMu. UteHue rpadukoB peanbHbIX 3aBUCUMOCTEN
4.5 [Tonsarue gpynkiun. I'papux Gpynkuuu. CroicTBa QyHKIHIMA
4.6 JIuneitnas pynxuus, e€ rpaduk. I'paduk Gyaxmm y = [x|
4.7 I'padmueckoe penieHne IMHEWHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUI

8 KJIACC




Kon IIpoBepsieMbli 3J1EMEHT COACPKAHMS
1  Ywucna v BEIYUCICHUS
11 KBaapartueiii kopenb u3 uucna. [lonstue 06 uppanmoHanbHOM 4ucie. JlecaTuaHbie TpUOIMKEHUS HP-
palMOHAIBHBIX YHUCEI
12 CaolicTBa apu(PMETHUECKUX KBAJIPATHBIX KOPHEH M X MPUMEHEHHE K TIPe0Opa30BAHUIO YUCIIOBBIX BBI-
) PaXXECHUI ¥ BBIYUCIICHUSM. J[eCTBUTENIbHBIE YK CIIA
1.3 Crenens ¢ 1eabIM OKazaTeaeM 1 €€ cBoiicTBa. CTaHIapTHAs 3alKCh YUCia
2 AnreGpanyeckue BhIPKCHHS
2.1 | KBaapaTHblii TpEXUJIEH, pa3I0KEHUE KBAJPATHOTO TPEXUICHA HA MHOXKUTEIN
2.2 AnrebGpamveckas qpoo6s. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou
2.3 | CrnoxxeHue, BRBIUMTAHUE, YMHOXKCHHE, JelICHUE allreOpandeckux Apoodei
2.4 | PanmoHanbHBIE BRIPAKEHUS U UX IPEOOpa3oBaHue
3 | VYpaBHEHHs U HEPABEHCTBA
3.1 KsanmpatHoe ypaBHeHUE, popMyra KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera
3.2 Pemienue ypaBHEHUM, CBOJAUIMXCS K TMHEHHBIM U KBaPATHBIM
3.3 IIpocreiimme qpoOHO-pAIMOHAILHEIC YPABHCHHUS
34 ['padmyeckas uHTEpHIpeTalvsl YpaBHEHUI C ABYMS MEPEMEHHBIMU U CHUCTEM JHHEHHBIX YpaBHEHHH C
JIBYMsI TIepeMeHHBIMU. [I[pruMepsl penieHnst CHCTeM HEJIMHEWMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
3.5 PemeHne TEKCTOBBIX 33/1a4 alreOpandecKuM crocooom
3.6 | YucnoBbie HEpAaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ OJJHOW NTEPEMEHHOMN
3.8 PaBHOCWJIBHOCTH HEPABEHCTB
3.9 | JluHeiiHbIe HEPABEHCTBA C OJHOMN NEPEMEHHOMN
3.10 | CucTteMbl IMHEWHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM
4 DOyHKIHUH
41 [Tonstue ¢ynkuuu. OO6MacTh ONpeneNeHus] U MHOXECTBO 3HaueHWil ¢yHkuuu. CrocoObl 3agaHus
' byHKIMMA
4.2 T'padux pynkuun. UreHne cBOUCTB PYHKIIUU IO €€ rpaduKy
4.3  Ilpumepsl rpadukoB QyHKIHH, OTpaKAIOIIUX PeaTbHbIE MPOIECCHI
4.4  DOyHKIUHU, OMUCHIBAIOIINE IPIMYIO U OOPATHYIO IPOMOPIIMOHATLHBIE 3aBUCUMOCTH, UX TpapuKu
4.5 @yskuuu y =x?% y =x’
4.6 Oyakmuu y = [x, y = |x|
4.7 | TI'paduueckoe penieHre ypaBHEHUH U CHCTEM ypaBHEHUI
9 KJIACC
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS
1  Yucna v BeIYUCIEHUS
1.1  PamioHanbpHBIE YKCIIA, UPPAMOHANBHBIC YUCIIA, KOHEUYHBIE M OECKOHEUHBIE IeCATUYHbIE APOOH
MHOXeCTBO ACHCTBUTEIBHBIX YHCEN, NEHCTBUTENbHBIC YKCIa KaK OCCKOHEUHBIC NECATUYHBIE TPOOH.
1.2 B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXIY MHOXKECTBOM JIEHCTBHUTEIIBHBIX YUCENT M KOOPAUHATHOM
npsiMoii. CpaBHEHHE IEUCTBUTENBbHBIX YUCEN
1.3  Apudmernyeckue 1eHCTBUS C IEHCTBUTEIbHBIMUA YUCITAMHU
N3mepenusi, mpuOnrkeHusi, orieHKH. Pa3Mepsl 00BEKTOB OKPYKAIOIIET0 MUPA, NITUTEIHHOCTH MPOIIEC-
1.4  coB B okpyxatoriem mupe. [IpubmmkéHHoe 3HaYeHHWE BEIHMYUHBI, TOYHOCTh MpuOImkeHus. Okpyrie-
Hue yucen. [Ipukuaka u oleHKa pe3yabTaToB BEIYUCICHHI
2 YpaBHEHHS U HEPABEHCTBA
2.1 | VYpaBHeHUs ¢ OTHOU ITEPEMEHHON




2.2  Jlu"enHoe ypaBHeHHE. PenieHne ypaBHEHUM, CBOIAIIMXCS K TUHEUHBIM

2.3 KBaapatHoe ypaBHeHUE. PelieHue ypaBHEHHM, CBOASIIUXCS K KBAPATHBIM

bukBanpatHoe ypaBHeHue. [IpumMepbl pelieHns ypaBHEHUN TPEThe M YETBEPTOM CTENEHEU pas3jioke-
HHUEM Ha MHOXUTECIN
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2.5  Pemenue qpoOHO-palMOHATIBHBIX YPAaBHEHUN
2.6  Cucrembl ypaBHEHUI

2.7  YpaBHeHHUE C ABYMS IEPEMEHHBIMH U €r0 rpaduk

2.8  Pemenue cucTeM ABYX JIMHEHHBIX YPAaBHEHUM C IByMS IEPEMEHHBIMU

2.9  PemeHue cUCTEM JBYX YPaBHEHHMI, OJTHO U3 KOTOPBIX JUHEUHOE, a IPYyroe — BTOPOUH CTEIECHU

2.10 TI'paduueckas HHTEpIIpETAIUs CHCTEMbl YPABHEHHH C IBYMS ITIE€PEMEHHBIMU

2.11 PemeHue TEKCTOBBIX 3aa4 alreOpandecKuM CrocoooM

2.12  YucnoBble HEPAaBEHCTBA U UX CBOICTBA

2.13 | PeuieHue TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM

2.14  Pemenue cucteM JIMHEHHBIX HEPABEHCTB C OJHON NIEPEMEHHOMN

2.15 KBaznpaTHble HEpaBEHCTBA

2.16 T'padudeckas uHTEpHpETaLUs HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMHU
3 OyHKIUU

31 KBanparnunas ¢ynkuus, e€ rpaduk u coiicta. [lapabona, KOOpIMHATHI BEPIIMHBI Mapadoibl, OCh
CUMMETPUU N1apaboJIb
3.2 TI'paduku dyHkumid y=kx, y=kx+b u ux cBoiicTa
3.3 TI'paduku dynkumii y=k/x, y = x* 1 X cBOicTBa
3.4 TI'paduku GpyHKIMH , 1 UX CBOWCTBA
4 Yucnoble NOCIIEA0BATEIBHOCTH

OnpeneneHHe U CIIOCOOBI 3aJaHus] 4YHCJIIOBBIX HOCHCﬂOBaTeHLHOCTeﬁ. BaHaHI/Ie IIOCJIICAOBATCIBbHOCTHU

4.1 peKyppeHTHOH (hopMyIIoH U GOpMYIION n-ro YWieHa

49 Apudmernaeckas nporpeccusi. DopMynsl 7-ro dieHa apuPMETHIECKONH TPOTPECCUH, CYMMBI IEPBBIX 71
YJICHOB

43 I'eomerpuueckas nporpeccus. Gopmyisl #-ro 4ieHa T€OMETPUYECKON IIPOrPECCUH, CYMMBI IIEPBBIX 71
YJICHOB

4.4 N300paxeHne 4ieHOB apu(pMETHUECKON U T€OMETPUUYECKOW MPOrpeccHil ToukaMu Ha KOOPAMHATHOM

IUIOCKOCTH. JINHENHBIN U DKCIIOHEHIUAJIBHBIA POCT

4.5  CioxHbIE IPOLICHTHI

IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBLHON MPOT'PAMMBI OCHOBHOI'O OBIIETO
OBPA3OBAHUA

Kon nposepsi-
eMoro Tpedo-
BaHHA

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM Pe3yJibTATAM OCBOCHHSI OCHOBHOI1 00pa3oBaTe/IbHOI
MPOrpaMMbl OCHOBHOI0 00111er0 o0pa3oBaHusi Ha ocHoBe ®I'OC

YMeHue oneprupoBaTh MOHATUSMU: MHOXKECTBO, [TOJMHOKECTBO, ONIEpalliy HaJl MHO>KECTBAMU;
yYMEHHUE ONEepHpPOBaTh MOHATUAMU: rpad, CBA3HBIN rpad, 1epeBo, LUK, IPUMEHATh UX TpU pe-
IIEHUH 3aJ]a4; YMEHUE HCIIONIb30BaTh Ipaduyeckoe MpeCTaBICHNE MHOXECTB Ui OMHUCAHUS
peaJbHBIX MPOLIECCOB U SIBJICHUHN, P PEIICHUH 33J1a4 U3 IPYTHX YUeOHBIX TPEIMETOB

YMenue OIICPpHUPOBATH NMOHATUAMU: ONPECACICHUC, aKCHUOMaA, TCOPEMA, JOKa3aTCIIbCTBO, YMCHHUC
2 pacnio3HaBaTb UCTUHHBIC W JIOXKHBIC BBICKA3bIBAHHA, MPUBOAWUTE NPUMEPLI U KOHTPHPHUMCEPHEL,
CTPOUTH BBICKA3bIBAHUSA U OTPULIAHUA BBICKQ3bIBAaHU M

YMeHHe onepupoBarh MOHATUAMU: HATYpalbHOE YUCIIO, IIPOCTOE U COCTABHOE YHUCIIO, ACIIU-
MOCTb HaTypalbHBIX YHCEN, MPU3HAKU JIETUMOCTH, 1I€JI0€ YUCIIO, MOJYJb YHcia, OOBIKHOBEH-
Has JIpoOb W JecATHYHAs JpoOb, CTAHIAPTHBIA BHUJ YMCIA, PALMOHAIBHOE YHCIIO, UPPaLUO-
HaJIbHOE YMCII0, apu(METHUECKUI KBaJpaTHBIM KOPEHb; YMEHHE BBINOJHATH JEHCTBUS C YHC-




JaMH, CpPaBHUBATh M YNOPSAJOUYMBATH YHUCIIA, MPEACTABIATh YKCIa HA KOOPAUHATHOM MPSIMOH,
OKPYTJISAThH YHCIIA; YMEHHUE JeNaTh MPUKHUJIKY U OIEHKY pe3yJIbTaTa BEIUMCICHHA

YMeHue onepupoBaTh MOHATUSAMH: CTEIIEHb C LIEJIBIM T0Ka3aTeneM, apupMEeTHIECKII KBaapaT-
HBI KOpeHb, MHOTOUJIEH, ainre0panyeckas IpoOb, TOXKIAECTBO; 3HAKOMCTBO C KOpPHEM HaTy-
paybHON CTereHH OOJbIlle eIUHHIIBI; YMEHHE BBIIOJIHATH Pacu€Thl 1Mo GopmyiaM, npeodpaso-
BaHUs LENbIX, APOOHO-PAIIMOHATLHBIX BBIPAKEHUNW U BBIPAKEHUN C KOPHSIMH, Pa3NIOKEHUE
MHOTOYJIEHa HAa MHOXKUTEINIM, B TOM YHCJIE C UCIOJIb30BaHUEM (HOpMyI pa3HOCTH KBAJpaTOB U
KBaJpaTa CyMMbI H pa3HOCTH

YMeHue onepupoBaTh MOHSATUSMHU: YUCIOBOE PABEHCTBO, YPAaBHEHHE C OJHOW MEpEeMEHHOM,
YHICJIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM; YMEHUE peliaTh JIMHEHHbIC U KBAAPATHHIC
ypaBHEHHUS, IPOOHO-paIlOHATIbHbIE YPaBHEHUS C OJIHOM MEpPEeMEHHOM, CUCTeMbl ABYX JHHEH-
HBIX YpaBHEHUH, JTMHEITHbIC HEPABEHCTBA U UX CUCTEMBbI, KBaJAPaTHHIC U APOOHO-pALlMOHATBHBIC
HEPAaBEHCTBA C OJIHOM MMEPEeMEHHOM, B TOM YMCJIe MIPU PELICHUH 3a]a4 U3 APYTrUX MPeIMETOB U
MPaKTUYECKHUX 3aJlay; YMEHHUE MCIOJIb30BaTh KOOPAMHATHYIO MPSIMYIO U KOOPAUHATHYIO I1JIOC-
KOCTb /17151 N300pakeHUs pellieHUu ypaBHEHH, HEPaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKINU, HYTU (YHKIUH, TPOMEKYTKA
3HAKOIIOCTOSIHCTBA, MPOMEKYTKH BO3paCTaHUs, YObIBaHHS, HAUOOJIbIIICE U HAUMEHbBIIICE 3HAYC-
HUS (DYHKIMW; YMEHHE ONEpUPOBATh HMOHSATHIMH: TpsSMas MPONOPHHUOHAIBHOCTH, JIMHEHHAS
dbyHKIMsA, KBaapaTHuHas (YHKIUS, oOpaTHas MPOMOPIHOHAIBHOCTh, Mapabona, rumepbona;
YMEHHUE CTPOUTH TpapuKu (YHKIUH, UCIIOIB30BAaTh IpaduKU IJIsi ONPEIEICHUs] CBOWCTB MPO-
IIECCOB M 3aBUCHMOCTEH, JIJISl PEIICHUS 3a/1a4 U3 JAPYTHX y4eOHBIX MPEJAMETOB U PEabHOM KU 3-
HU; YMEHHE BBIpaKaTh (POpMysIlaMHi 3aBUCUMOCTH MEXKIY BEIMYHMHAMHI

YMeHue onepupoBaTh MOHATUSIMU: TIOCICIOBATEIIEHOCTD, apU(PMETHISCKAs U TE€OMETPUICCKas
MIPOTPECCUH; YMEHUE HCIIOJIb30BaTh CBOMCTBA MOCIEI0BATENbHOCTEH, (OPMYIBI CyMMBI U 00-
HIET0 WieHa MPHU PEIICHUH 3a/1a4y, B TOM YHCJIC 3a]1a4 U3 APYTuX y4eOHBIX MPEIMETOB U peajib-
HOM KM3HHU

YMeHue pemars 3a7aud pa3HbIX THIOB (B TOM YHCIIE Ha MPOIEHTHI, JOJIU U YacCTH, JBUKECHHE,
paboTy, LIeHy TOBapOB U CTOMMOCTb ITOKYIIOK U YCJIYT, HAJIOTH, 3a/1a4i U3 00JacTH YIpaBJICHUS
JUYHBIMU U CEMEHHBIMH (PHAHCAMHU); YMEHHUE COCTABISATH BBIPAXKCHUS, YPaBHEHMUsI, HEPABEH-
CTBa U CHUCTEMBI M0 YCJIOBHIO 3aJlayH, UCCIIEIOBAThH MOJIYYCHHOE pPEIIeHUE U OIICHUBATh MpaB-
JOTIOA00HOCTh OMYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: GUTYpa, TOUKA, OTPE30K, NpsMast, JIy4, JOMaHas, yroj, MHO-
TOYTOJIBHUK, TPEYrOJIbHHUK, PABHOOCAPEHHBIN U PABHOCTOPOHHHUN TPEYTOJILHUKH, MTPSIMOYTOJTb-
HBII TPEYroJbHUK, Me/IMaHa, OMCCEKTPHCa U BBICOTA TPEYrOJIbHUKA, YETHIPEXYTOJILHUK, Mapall-
JenorpaMmm, poM0O, IPSIMOYTOJIBHUK, KBAIPAT, TPAIEIHs; OKPYKHOCTh, KPYT, KacaTelbHasl;, 3Ha-
KOMCTBO C IPOCTPaHCTBEHHBIMU (UTypaMH; YMEHHUE pellaTh 3a/laud, B TOM YHUCIIEe U3 MOBCe-
JTHEBHOM JKM3HHM, HA HAXOXXJCHWE TE€OMETPUYECKHX BEIMYMH C TPUMEHEHHEM H3YyUEHHBIX
CBOWCTB puryp u pakroB

10

YMeHue onepupoBaTh NOHATHSMH: PaBEHCTBO (DUTYpP, PABEHCTBO TPEYrOJIbHUKOB; Mapasuielib-
HOCTb W NEPHNEHAUKYISIPHOCTD NPSMBIX, YIOJ MEKIY NPSIMBIMH, IEPICHIUKYISAP, HAKJIOHHAS,
npoekius, nogobue ¢uryp, mogoOHbIE TPEYTOJbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKH MU
IpsIMOM; yMEHHUE pacro3HaBaTh PaBEHCTBO, CUMMETPHIO U 1o00ue (GuUryp, napauieabHOCTh U
NEPHEHANKYJISIPHOCTD IIPSIMBIX B OKPYKAIOLIEM MUPE

11

12

YMeHne onepupoBaTh MOHATUSMHU: JJIMHA, PACCTOSTHUE, YroJl (BeTWYrHA yria, CHHYC M KOCH-
HyC yIila TpeyroJIbHHKA), IJIOa/b, YMEHHE OIIEHUBATh pa3Mephl MPEeIMETOB U OOBEKTOB B
OKPY’KaIOIIeM MUPE; YMEHUE MPUMEHATH (POPMYIIBI TTIepuMeTpa 1 IUIOMAA! MHOTOYTOJTFHUKOB,
JUTMHBI OKPYKHOCTH W IJIOMIAAH Kpyra, o0beMa MpsIMOYTOJILHOTO MapalijieNienumneaa; yMeHue
MIPUMEHSATH MPU3HAKA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CyMME YTJIOB TPEYTOJIbHUKA, T€O-
pemy Iludaropa, TpUroHOMETpUUYECKHUE COOTHOIICHUS JUIS BBIYMCICHHS JUIMH, PAacCTOSHUM,
Iomanaeu

YMenne n3o0paxarb MmiIockue GUTrypsl 1 KX KOMOWHAIIUU, TPOCTPAHCTBEHHBIE (PUTYPHI OT Py-
KM, C IOMOIIbIO YEPTEKHBIX NHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB MO TEKCTOBOMY MJIA CUM-
BOJILHOMY OTTMCAHUIO




13

YMeHne onepupoBaTh MOHATHAMM: MPSMOYTOJIbHAS CUCTEMa KOOPJAMHAT; KOOPAUHATHI TOUYKH,
BEKTOP, CyMMa BEKTOPOB, IIPOU3BEAECHNE BEKTOPA HA YUCIO, CKAISIPHOE NPOU3BEICHHUE BEKTO-
POB; YMEHHE HMCIOJIb30BaTh BEKTOPbl U KOOPAMHATHI JUIsl NIPEACTABICHHS JAHHBIX U PEIIEHUs
3a[a4, B TOM YHCIIE U3 IPYTUX YUeOHBIX IPEIMETOB U PeaIbHOM KU3HU

14

15

YMeHue onepupoBaTh MOHSATHIMU: CTOJIOMKOBBIC M KPYrOBBIE TUArpaMMbl, TaOJIHIIbI, CpeIHEe
apudMeTHuecKoe, MeMaHa, HauboJIplllee U HaMMEHbIIee 3HAaYEeHUs, pa3Max YUCIOBOro Habo-
pa; yMeHHue U3BIEKaTh, HHTEPIPETUPOBATh U MPEOOPa30BBIBATh WH(POPMAIIHIO, MPEICTABICH-
HYI0 B Ta0lMLax M Ha JuarpaMmax, OTPaKarolyl0 CBONCTBA M XapaKTEPUCTUKU pPealbHbIX
IIPOLIECCOB U SIBJICHUI; YMEHHE PACIIO3HABATh U3MEHUYMBbIC BEJIUYMHBI B OKPYXKAIOLIEM MUPE

YMeHue onepupoBaTh NOHATUSAMMU: CIy4YallHBIA ONBIT (CIy4alHBIM SKCIIEPUMEHT), JIEMEHTap-
HO€ CcOObITHE (3JIEMEHTApHbIN MUCXOJ) CIIy4allHOro OIbITa, CllydailHOe cOOBITHE, BEPOSTHOCTD
COOBITHSI; YMEHHE HAXOJUTh BEPOSTHOCTU CIy4alHBIX COOBITUN B OIBITaX C PaBHOBO3MOXHBbI-
MU JIEMEHTApHBIMHM COOBITUSIMH; YMEHHUE pelaTh 3a7adyd METOJ0M OpraHM30BaHHOIO mepedo-
pa ¥ ¢ UCIOJIB30BAaHUEM IIPABWIIA YMHOKEHHUS; YMEHHUE OLICHUBATH BEPOSITHOCTH PEAJIBHBIX CO-
OBITHI U SIBIEHUH, TOHUMATh POJIb NMPAKTHUUECKU JTOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI B
OKpY’KalOIIeM MUpPE U B KU3HHU; 3HAKOMCTBO C MOHATHUEM HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO
C 3aKOHOM OOJIBIIMX YHCEI U €r0 POJIbI0 B MACCOBBIX SBJICHUSX

16

YMenne BBIOMpaTh MOAXOASIINN U3YYeHHBI METOJI ISl PEIICHHs 3a]jauu, IPUBOAUTh TPUMe-
pPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B NIPUPOAE U JKU3HM, PACIIO3HABATH IPOSBICHHUE 3aKO-
HOB MAaT€MaTUKH B UCKYCCTBE, OIUCHIBATh OTACIIbHBIC BBIIAIOIIMECS PE3YIIbTAThI, MIOJy4YECHHbIE
B XOJI€ pa3BUTHs MaTEMAaTUKU KaK HayKH, IPUBOJUTH IPUMEPHI MAaTEMaTUUYECKUX OTKPBITHHA U
UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU HCTOPUHU

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

Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1 | Ywucna u BeIYUCIIECHUS

1.1 HarypaneHsble u nensle uncia. [IpuzHaky qeIMMOCTH HENbIX YUCEI

1.2 OOBIKHOBEHHBIE U JIECATHUHBIE APOOH, IPOLIEHThI, 0ECKOHEUHBIE MEPHUOHUECKUE TPoOH

1.3 PanmonanbHble yncia. ApudMeTHuecKUe onepalyy ¢ palioHaIbHBIMU YHCIIaMU

1.4  eiicTBuTenbHbIE Yncia. ApupMeTHndecKre onepamnnu ¢ J1eCTBUTEIbHBIMU YHUCIaMU

15 prl6nH>KéHHme BBIUMCJICHMS], IPaBUjIa OKPYTJICHUS, MPUKHUJIKA U OLIEHKA pe3yJibTaTa BbIUUCIIE-

HUI

2 | Anrebpanueckue BbIpaXEHUs

2.1 bBykBeHHBbIE BbIpa)Ke€HUs (BBIPRXKEHUS C IEPEMEHHBIMH )

2.2 | Crenens c nensiM nokasareneM. CTeneHs ¢ palMoOHaAIbHBIM NoKa3areneM. CBOWCTBA CTENEHU

2.3 | MHorousneHsl

2.4 | Anrebpauueckas 1poOb

75 ApH(bMeTHq?CKm?I KOpeHb HaTypaibHOW cTemneHu. JlelcTBus ¢ apudMeTHdecKUMHU KOPHSIMU

HaTypaJIbHOM CTENEHU

3 VYpaBHEHMS U HEpaBEHCTBA

3.1 | Ilenslie u 1poOHO-paIOHANIbHBIE ypaBHEHUsl. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH

3.2 | llensle u 1poOHO-paIOHANIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTU HEPaBEHCTB

3.3  PemieHue TEKCTOBBIX 33134

4 YwucioBble NOCIEN0BATEIBHOCTH

4.1 | IlocmenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. Popmyiia ClI0XKHbBIX IPOLIEHTOB

5  ®yHKuuun
5.1. | ®yukuus, cnocods! 3aganus pyHkuuu. ['paduk dynkunu. O61acTh onpeneneHus © MHOXKECTBO




sHaueHnit GpyHkimu. Hymn ¢ynknuun. [IpomexxyTku 3nakomnoctosiHeTBa. [I[pomMexxyTku MOHOTOH-
HOCTH (yHKIMUA. MakcUMyMbl 1 MUHUMYMBI QyHKIMUA. Hambosbliee 1 HauMeHbIlIee 3HAYEHUE
(GYHKIIMH HAa IPOMEKYTKE

6  KoopauHaThl Ha MPSIMOI U TIJIOCKOCTH
6.1 KoopaunatHas npsimas
6.2 | JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH
7 | I'eomerpus
7.1 T'eomerpuueckue GpUrypsl ¥ UX CBOMCTBA
7.2 | TpeyroibHUK
7.3 | MHOTrOyroJIbHUKH
7.4 | OKpYyXHOCTb U KpYyI
7.5 H3mepeHue reoMeTpUYECKUX BEIUYUH
7.6 | BekTopbl Ha IJIOCKOCTH
8 | BeposTHOCTH U CTaTUCTHKA
8.1 | OnucarenpHas CTaTUCTUKA
8.2 | BeposiTHOCTH
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pads

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

» Marematuka. Anrebpa: 7-i kiacc: 0a30BbIif ypOBeHb: yueOHHK; 15-¢ u3aanue, nepepaborannoe Ma-

kapeiueB FO.H., Munatok H.I'., Hemikos K.M. u ap.; nox penakuueit TensikoBckoro C.A. AkiimonepHoe

obmectBo «M3narenscTBO «IIpocBemienne»
» Marematuka. AnreOpa: 8-it kacc: 6a30BbIif ypoBeHb: yueOHUK; 16-¢ u3nanue, nepepabotanHoe Ma-
kapbrueB FO.H., Munatok H.I'., Hemkos K.U. u ap.; nox penakuueit TenskoBckoro C.A. AKIIMOHEPHOE
obmiectBo «M3narenscTBO «lIpocBemienue»

* Maremaruka. Anre0pa: 9-ii kitacc: 0a30BbIN YpOBEHb: yueOHUK; 15-¢ u3ganue, nepepadoranHoe Ma-

kaperaeB FO.H., Munmaiok H.I'., HemkoB K.U. u ap.; nox penakuueit TenskoBckoro C.A. AKITMOHEPHOE

obmectBo «M3narenscTBO «lIpocBemienne»




yueOHbIi Kypc «I'eomeTpus»

HHOACHUTEJIBHAA 3AIIUCKA

I'eomeTpusi Kak OOUH M3 OCHOBHBIX Pa3JEjOB IIKOJIbHOM MAaTEMAaTHKH, UMEKOLIUNA CBOEH LIEJbIO
00ecTeynTh N3yu4eHUe CBOIMCTB U pa3MepoB (DUTYP, UX OTHOIICHUI U B3aUMHOE PACIIOJIOKEHHUE, OTTMPACTCS
Ha JIOTHYECKYI0, JOKa3aTeNbHYIO JUHHIO. L[eHHOCTh M3y4eHUs] TeOMETPUU Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHMs 3aKJIIOYAETCS B TOM, YTO OOYYAIOUIUIICS YYUTCS MPOBOIUTH JOKa3aTelbHbIE PAacCyKICHUS,
CTPOUTH JIOTUYECKHE YMO3AKIFOUEHUS, 1I0KA3bIBaTh UICTUHHBIE YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K
JIOXKHBIM, TIPOBOJAUTH PACCYXACHUS «OT MPOTUBHOTOY», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYIHPOBATH
oOpaTHbIE YTBEPKICHUS.

BTtopoii 1enpto u3ydeHus: reOMETPUH SIBISETCS MCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IMPU PELICHHUU
KaK MaTeMaTHYeCKHMX, TaK U MPAKTUYECKUX 3aJ]ay, BCTPEUAIOIIUXCS B pealbHOM ku3HU. OOyuarouiuiics
JOJIKEH HAayYUThCS ONPEAENUTh T€OMETPUUECKYI0 (PUTypy, OIMHUCAaTh CJIOBAMU JaHHBIA YEPTEXK WIH PUCY-
HOK, HalTH TUIONIA/Ib 3€MEIBHOTO y4acTKa, PaCCYMTATh HEOOXOAMMYIO JUTMHY OINTOBOJIOKOHHOTO KaOess
WM TpeOyeMble pa3Mephl rapaxka JJis aBTOMOOUIs. DTOMY COOTBETCTBYET BTOpPasi, BBIUYMCIUTENbHAS JIH-
HUS B U3yueHUH reomeTpuu. [Ipu pemieHun 3agau NpakTUYECKOT0 XapakTepa 00yJarouiicss yYuTcst CTpo-
UTh MAaTeMaTHYE€CKUE MOJENIM PEAbHBIX KU3HEHHBIX CUTYallMi, IPOBOJUTH BBIYUCICHUS U OLICHUBATH
aJIeKBaTHOCTh MOJIyYEHHOT'O pe3yJIbTaTa.

Kpaiine Ba)xHO MOA4E€PKUBAThH CBSI3U FEOMETPUU C IPYTUMHU yUYE€OHBIMU NpEAMETaMU, MOTUBUPOBATh
UCIIONIb30BATh OINpPEAETCHUSI TeOMETPUUYECKUX (DUTYp U MOHSATHI, TEMOHCTPUPOBATH MPUMEHEHHE IONY-
YEHHBIX YMEHUN B (PU3MKE U TEXHUKE. DTH CBA3HM Hambosee sipko BUAHBI B TeMax «Bektops», «TpuroHo-
METPHUYECKUE COOTHOMICHHSI», «MeTon koopauHat» u «Teopema [Tudaropay.

Y4eOHsbIii kype «['eoMeTpus» BKIIOYACT CIEIYIONINE OCHOBHBIC pa3/ieibl coaepkanus: «['eomerpu-
yeckue (Urypbl U X CBOMCTBa», «/3MepeHne reoOMeTpuYeCcKUX BEIMYUHY, «[leKapTOBbI KOOPAUHATHI Ha
IUIOCKOCTHY, «BekTops», «JIBrkeHus miockoctuy, «I[Ipeodpa3zoBanus mogo0us».

Ha usyuenue yuebnoro kypca «I'eomerpusi» orBoautcs 212 yacos: B 7 kiacce — 68 4yacoB (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
HEJIENI0, BO 2 UeTBEPTH 3 yaca B HEZEIO).

COJEPKXAHUE OBYYEHUA
7 KUIIACC

Havanbnable nousaTus reomerpun. Touka, npsiMasi, OTpe30K, JIyd. YToi. Bunasl yrinos. Beprukanbsaeie
U CMEeXHbIe yribl. buccekrpuca yria. Jlomanass, MHOroyroiapHuk. llapannensHoCTs M NEPIEHAUKYIISAP-
HOCTb IIPSIMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOW cHMMETpHH. [IpuMepbl CHMMETpUHU B OKPY-
JKAIOLLEM MUpE.

OcCHOBHBIE TOCTPOEHHSI C IOMOLIBIO IIUPKYJS U nuHelku. TpeyronbHuk. BeicoTa, Meauana, duccek-
TpHUCa, UX CBOKCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHUKa.

CaolicTBa U MPU3HAKK paBHOOEIPEHHOTO TpeyrojbHuKa. [Ipr3Haky paBeHCTBa TPEYrOJIbHUKOB.

CBolicTBa U IIPU3HAKU NapauleabHBIX NpsiMbIX. CyMMa yrjoB TpeyrojibHHKAa. BHeUIHue yrisl Tpe-
YTOJIbHUKA.

[IpssMoyronbHBIA TPeYroJbHUK. CBOMCTBO MEIHAHBI IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHON
K runotenyse. [Ipu3Haku paBeHCTBa NMPAMOYTOJBHBIX TPEYrOJbHHUKOB. IIpSIMOYrOJIBHBIN TPEYrOJBHHK C
yriaoMm B 30°.



HepaBeHcTBa B TeOMETpHN: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE JJOMAaHOM, TeOpeMa o
OosbieM yrie u OoJbIIel CTOPOHE TpeyroyibHUKA. [lepneHuKysp 1 HaKJIOHHAS.

I'eomeTpryeckoe MecTo TOueK. buccekTpuca yria U CEpeIUHHBIA NEPIEHAUKYISAP K OTPE3KY Kak
TEOMETPUYECKHE MECTA TOYEK.

OKpy’>KHOCTb M KpYyI, XOpZa M IHaMeTp, UX CBOMCTBA. B3auMHOE pacnosioKeHHE OKPYKHOCTH U
npsimoii. KacarenbHast u cexyias kK okpyxHocTu. OKpyKHOCTb, BOIMCaHHasl B yroJl. BnucanHas u onucas-
Hasi OKPY>KHOCTH TPEYTI'OJIbHUKA.

8 KVIACC

Yereipéxyronpnuku. [lapamnenorpamm, €ro nmpusHakd M CBOMCTBA. HacTHbIE ciydau Hapajuielo-
rpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBaapaT), UX MPU3HAKU U CBOWCTBA. Tpamnenus, paBHOOOKas Tpamerus,
e€ cBOMCTBA U IIpu3HaKu. [IpsamoyronpHas Tpanenus.

Meton ynsoenust menuansl. Llentpansnas cummerpus. Teopema @aieca u TeopemMa 0 IMPONOPLHO-
HaJIBHBIX OTPE3Kax.

Cpennue TMHUM TPEYroJabHUKA U Tpaneuuu. LleHTp Macc TpeyronbHUKa.

[Tomo6ue TpeyronbHUKOB, KO3 umenT nogodus. Ilpusnaku nogodust TpeyroibHuKoB. [Iprumene-
HUE 110100us MPH pEeIIeHUH TPAKTUYECKHUX 3a/1a4.

CgoiicTBa miomaaei reomerpuueckux ¢uryp. @opmyssl A MIOLIa M TPEYrolbHUKA, apajljieno-
rpamma, pom6a u Tparneuuu. OTHOIICHHE TUIOMAIeH TOA0OHBIX GUryp.

Brrancnenue miomniaaeii TpeyroibHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTOi Oymare.

Teopema IIudaropa. I[lpumenenue Teopemsl [ludaropa npu pereHun npakTHUECKUX 3ajad.

CuHyC, KOCHHYC, TAHT€HC OCTPOr0 yria IPsIMOYTOJIBHOTO TPEYrojabHuKa. OCHOBHOE TPUTOHOMETPH-
YecKoe ToXkecTBO. Tpuronomerpuueckue QyHkiuu yrios B 30, 45 u 60°.

BrnucanHble U LEHTpaNbHBIE YIUIBI, YTOJI MEXAY KacaTeIbHOM M XOPAOW. YTIbl MEXIY XOpAaMU U
CEKyIIMMU. BrivicaHHbIE ¥ ONMCAaHHBIE YETHIPEXYTOJIbHUKU. B3aMHOE pacosoKeHue IByX OKPYKHOCTEH.
Kacanue okpysxHocreil. O0mue kacaTesbHble K ABYM OKPY>KHOCTSIM.

9 KJIACC

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

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

[IpeoOpazoBanue moaodus. [Togodue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 MpoU3BEAECHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIEHUH OTPE3KOB CEKYILIUX, TEOPEMA O
KBaJlpaTe KacaTelbHOM.

BexTop, mnHa (MOAyib) BEKTOpa, COHAIPABIEHHBIE BEKTOPBI, IPOTUBOMOJIOXKHO HalpaBlI€HHBIE
BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalliy HaJ BeKTopaMu. Pa3noxeHue Bek-
TOpa M0 JBYM HEKOJUIMHEApHBIM BekTOpaMm. KoopanHatel BekTopa. CKalsgpHOE NMPOU3BEICHUE BEKTOPOB,
IIPUMEHEHHUE JJI HaXO0XKIEHUs JJINH U YIJIOB.

JlexapToBbl KOOPIMHATHI HA TUIOCKOCTH. Y PAaBHEHMSI NMPSAMOM U OKPY)KHOCTH B KOOpJAMHATaX, Mepe-
CeUeHHe OKPYKHOCTEH U MpsAMBIX. MeTo1 KOOpAUHAT U €ro IpUMEHEHHE.

[TpaBuiibHBIE MHOTOYTOIBHUKU. JlJIMHA OKpYXHOCTHU. ['pagycHas u paauaHHas Mepa yria, BeIUUCIIe-
HUE JIIUH 1yT OKpyxHocTel. [Imomans kpyra, ceKkTopa, CErMeHTa.

JIBuKeHMsI TUIOCKOCTH M BHYTPEHHHME CUMMETpUH (Guryp (diaemMeHTapHble npejactasieHus). [lapan-
nenpHbIN nepenoc. [ToBopor.

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



JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBI Y4eOHOTO Kypca «['eoMeTpus» XapaKkTepHu3yroT-
col:

1) narpuoTnyeckoe BOCIIUTAHUE:

MIPOSIBJIEHUEM MHTEpPECa K MPOLIJIOMY M HACTOALIEMY POCCUHCKONW MaTEMAaTHUKH, LIEHHOCTHBIM OTHO-
LHIEHUEM K JOCTHUKEHHSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMATUYECKOM IIKOJbI, K UCIIOIb30-
BaHUIO ATUX JOCTHKCHHI B IPYTHX HAyKax U MPUKIATHBIX cepax;

2) rpakIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00513aHHOCTEN IpayKIaHUHA U peajiu3allii ero Mpas, MpeICTaBICHUEM
0 MaTEeMAaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHWMS PA3IUYHBIX CTPYKTYP, SBICHUH, TPOLEAYP TPAXKIAAHCKO-
ro obmiecTBa (HampuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO dTHUYECKUX MPOOIIeM, CBSI3aH-
HBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUN HAayKH, OCO3HAHHEM Ba)XHOCTH MOPAIbHO-3TUYECKHX
IIPUHIUIIOB B JAEATEIBHOCTH YYEHOIO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTaHOBKOM Ha aKTUBHOE YYacCTHE B PEUICHUU MPAKTHUECKUX 3a]]a4 MAaTEMaTUYECKON HaNpaBJIEHHO-
CTH, OCO3HAaHMEM Ba)XHOCTH MATEMAaTHYECKOTO 00pa30BaHUS HA MPOTSHKEHUU BCEW KU3HU IS yCIEUTHON
pohecCHOHANBHOM IeATENIBHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHHM, OCO3HAHHBIM BEIOOPOM U TIOCTPO-
€HUEM WHIMBUIYAbHON TPAaeKTOPUU 00pa30BaHUs W )KM3HEHHBIX TUIAHOB C YYETOM JIMYHBIX UHTEPECOB U
0OLIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOIIMOHAILHOMY U 3CTETUYECKOMY BOCIIPHUSATHIO MaTeMAaTUYECKUX OOBEKTOB, 3a-
Jia4, perieHui, pacCyXICHUI, YMEHUIO BUICTh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHUSA:

OpHUEHTAIMe B JIeATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOABI U OOIIeCTBa, MOHUMAHHEM MAaTeMaTUYeCKOM HAyKH Kak
chepbl 4eNOBEUECKON NEATENbHOCTH, STANoOB €€ pa3BUTHSA M 3HAYMMOCTH [UJISl Pa3BUTHUS LUBHIIA3AIUH,
OBJIQJICHHEM SI3BIKOM MaTEMaTUKH U MAaTEMaTUYECKOU KYJIbTYPOU KaK CPEJICTBOM MO3HAHUS MUpPA, OBJIAJIE-
HUEM MPOCTEUIINMH HaBBIKAMU UCCIIEI0BATEIbCKON JIEATEIbHOCTH;

6) pusnueckoe BocnuTanue, popMupoBaHue KYJbTYPHI 310POBbS H 3MOLHMOHAJIBLHOIO 0J1aro-
MOJIy4Hsi:

TOTOBHOCTBIO MIPUMEHSTh MaTeMaTUYECKUE 3HAHUS B MHTEPECaX CBOETO 3JI0POBbs, BEJACHUS 3/10PO-
BOTO 00pasa *KH3HU (310pOBOE MUTAaHUE, COANIAHCUPOBAHHBIN PEXXUM 3aHATUN M OTABIXA, peryisipHas Qu-
3UYecKas akTUBHOCThH), CPOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIMUOKY
Y TAKOTO XK€ TIpaBa APYroro 4eaoBeKa;

7) IK0JI0TrMYecKoe BOCIIUTAHUE:

OpHEHTaIlel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUU Ui pEelIeHUs 3a/1ad B 00JacTU COXpaHHO-
CTH OKpY>Karollel cpejbl, MNIAHUPOBAHUS MOCTYIKOB U OLEHKH UX BO3MOXKHBIX MOCIEACTBUN IS OKPY-
JKaIoIIen Cpe/ibl, 0CO3HAHUEM TJIO0AIBHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM U MMyTel WX PelIeHNs;

8) ajanTanust K MN3MEHAOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JECHCTBUSAM B YCJIOBHUSIX HEONPENEIEHHOCTH, MOBBIINICHUIO YPOBHS CBOEH KOMIIE-
TEHTHOCTH Yepe3 MPAKTUYECKYIO AeSITeNFHOCTh, B TOM YHCIIe YMEHHE YUYUTHCS y APYTUX Jtojiei, mpuobpe-
TaTh B COBMECTHOM JIESATEIHHOCTH HOBBIE 3HAHMSI, HABBIKM M KOMIIETECHITUN U3 OMBITA IPYTUX;

HEO0OXOAMMOCTHIO B (JOPMUPOBAHMUN HOBBIX 3HAHWU, B TOM 4ucie (GOpPMYIUPOBATH UACH, TIOHITHS,
TUIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATH JME(UIIUTHI COOCTBEH-
HBIX 3HAaHUH U KOMIIETEHTHOCTEMH, IJIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIHIO KaK BHI-
30B, TpeOYIONUH KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBbIE PEIICHUs] W JIeHCTBUsI, (HOPMYIHUPOBATH U
OIICHUBATh PUCKH U MOCIEICTBUS, POPMUPOBATH OIIBIT.



METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIC Y4eOHbIe NelCTBUS

Ba3oBble JJornueckue aeicTBu:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMATUYECKUX OOBEKTOB, MOHSTHIA,
OTHOIIICHUN MEXIYy MOHATHUAMH, (POPMYIHpPOBATh ONpPENCICHUs MOHSATHH, YCTaHABIMBATh CYIIE-
CTBEHHBIW NPHU3HAK KJIacCU(PUKAIIMKA, OCHOBAHUS JJIs1 000OIICHHS U CPaBHEHUS, KPUTEPUH TPOBO-
JIMMOTO aHaJIu3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MPEOOPA30BBIBATh CYXKACHUS: YTBEPAUTEIbHBIC U OTPUIIATETb-
HbIC, S/IMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTHBOpEUHs B (DaKkTax, JaHHBIX,
HaOJIOZCHUSAX U YTBEPKJICHUSX, MpejIaraTb KPUTEPUU JJI BBISIBIICHUS 3aKOHOMEPHOCTEH U MpO-
TUBOPEUMI;

JiefaTh BBIBOJBI C UCMOJIB30BAaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHIYKTHUBHBIX YMO3aKIIIOUE-
HUM, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

pa3bupath J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKICHUM (IIPsIMbIE U OT MPOTHUBHOTO), MPOBO-
JUTh CAMOCTOSITEIHHO HECIIOKHBIE TOKA3aTeIbCTBA MaTeMaTH4eCKUX (DaKTOB, BBICTPAUBATh apry-
MEHTAIIUIO, PUBOUTE MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BbIOMpaTh CrIoco0 pelneHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BaPHAHTOB PEILICHUs, BHIOU-
paTh HarboJIee OIXO AN C YIETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ncciienoBarejbcKHe AeCTBHUA:

UCIIOJIB30BaTh BOIPOCH KaK MCCIEI0BATEIbCKHUI HHCTPYMEHT MO3HAHUS, GOPMYIHPOBATH BOIPO-
Chl, (PUKCUPYIOIIHE POTHBOPEUYHE, MPOOJIEMY, CAMOCTOSATEILHO YCTAaHABIUBATh HCKOMOE M JIaH-
HOe, JOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHCHUE;

IPOBOJIUTH 110 CAMOCTOSTEIILHO COCTABJICHHOMY IUTaHy HECJIOXHBIH 3KCIIEPUMEHT, HEOOJIBIIIOE HC-
CJIEZIOBaHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEeKTa, 3aBUCHMOCTEH 00BEK-
TOB MEXIy c000ii;

CaMOCTOATENILHO (hOPMYTUPOBATh 00OOIICHUST M BBIBOJIBI TI0 pe3yJibTaTaM MPOBEAEHHOTO HAOI0-
JICHHSI, UCCIICI0OBAHMUSI, OI[CHUBAThH JOCTOBEPHOCThH MOJIYUEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 0000I1I1e-
HUMH;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTaTh MPEAMOIOKEHUS O €ro pas-
BUTHH B HOBBIX YCJIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HETOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIUH, JAHHBIX, HEOOXOUMBIX IS PELEHUS
3a/1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBAaTh U MHTEPIPETUPOBATh MH(OPMALIMIO Pa3TUUYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

BBIOMpATh (OpPMY MpeAcTaBIeHUsT HHPOPMALMN U WILTIOCTPUPOBATh pelllaeMble 3a/lauid CXeMaMH,
IyarpaMMamu, HHOU Tpadukoi 1 UX KOMOMHAIUSMU;

OLIEHUBATh HAJAEKHOCTh MHPOPMALIUU 110 KPUTEPHUAM, MPEIOKEHHBIM YUUTENIEM UIH chopMyIu-
POBAHHBIM CaAMOCTOSITEIIBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

BOCTIPUHUMATh U (OPMYITHPOBATh CYXJACHHUS B COOTBETCTBUU C YCIOBHSMHU U LEISIMH OOIICHHUS,
SCHO, TOYHO, I'PAaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHHA B YCTHBIX M IMMCbMCHHBIX TCKCTAX, JaBaTb
MOSICHEHHUSI 110 XO/1y PEIICHHs 3a/1a4l, KOMMEHTHPOBATh MOyUYEHHBIH Pe3ynbTaT;

B XOJIe OOCYXKJIEHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TeMBbI, IPOOIEMBI, perIaeMoit
3a/1a4y¥, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COMOCTABISATh CBOU CYKICHUS C



CYXKICHUSIMH JAPYTUX YYACTHUKOB JMAJIOra, OOHApYKUBATh pa3inyle U CXOACTBO MO3UIUH, B KOP-
pPEeKTHOH popme hOopMYITHPOBATH PAa3HOTIIACHS, CBOM BO3PAKEHUS;

® [PEICTaBIIATH PE3YJIbTATHl PELICHUS 3aJa4d, SKCIEPUMEHTA, UCCIENOBAHUSA, POEKTA, CAMOCTOS-
TEJILHO BBIOMpATh (hOpMaT BHICTYIUICHHUS C YU4ETOM 3ajay MpEe3eHTalUd U OCOOCHHOCTEH ayIauTo-
puu;

® [IOHMMAaTh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHINBUAYaIbHON pabOThI IPU PEIICHUN
yueOHBIX MaTeMaTUYECKUX 3a/1a4;

® [IPUHUMATH LIETb COBMECTHOW NEATEIHHOCTH, IUIAHWPOBATH OPraHU3AIMI0O COBMECTHOW paloThI,
pacnpeensaTh BUIbl paboT, JOroBapuBaThes, 00CYXK1aTh MPOLIECC U pe3ysbTaT padboTsl, 00001aTh
MHEHHUSI HECKOJIBKUX JIFOJIEH;

® y4acTBOBAaTh B IPYIIMOBBIX Gopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUSMHU, MO3TOBBIC ILITYPMBI
U JIpYTHE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JCUCTBUA C APYTMMHU YJIeHa-
MU KOMaH/Ibl, OIICHUBATh KAYeCTBO CBOETO BKJIaZa B OOIIMIA MPOAYKT IO KpUTEpUsM, cHopMyIu-
POBaHHBIM YYaCTHUKaMH B3aUMOJIEHCTBUS.

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBHSA

Camoopranmn3amnus:
®  CaMOCTOATEIBLHO COCTABJIATH IIJIaH, AJITOPUTM PEIISHUS 3a1a9d (MJIU €ro 4acTh), BBIOUpPATh CIIOco0
peuieHus: ¢ y4ETOM HMMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM HH(OpMAIIUH.
CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTEJLIEKT:
® BJAJACTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MpOIecca U pPe3ysibTaTa pelieHus MaTeMaTu-
YeCKOM 3aJ1a4u;
® [pPEABUAETHh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PELICHUU 33a4l, BHOCUTh KOPPEKTUBBI
B JICSITENIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAIGHHBIX OINOOK, BBHISIBICHHBIX TPYIHOCTEH;
® OIEHUBATh COOTBETCTBHE PE3yJbTaTa ACSITENLHOCTH MOCTABIEHHOW ENU U YCIOBUSAM, OOBICHSITH
MPUYMHBI TOCTHKEHUS WM HEIOCTHXKEHUS 11eJIH, HaXOIUTh OIIMOKY, TaBaTh OIIEHKY MPUOOPETEH-
HOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koH1y 00ydeHus B 7 Kjacce 00yJaromuiics MOIyYuT CIeyIONUe PeIMETHbIE Pe3yIbTaThl:

PacriozHaBaTh M3y4yeHHBIE T'€OMETPUYECKHE (UTYPHI, ONPENENATh MX B3aUMHOE pACIIOJIOKEHHUE,
n300paxaTh reoOMeTpUUECKre (PUTYpbI, BBIIOIHATH YEPTEKU 10 YCIOBUIO 3a/1a4uu. M3MepsaTh nTuHeiHbIe U
YIJIOBBIE BEJIMYMHBIL. PemaTe 3a1a4yi Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyro OLIEHKY JMHEWHBIX M YTJIOBBIX BEIMYHMH IMPEIMETOB B pPealbHOM JKU3HU, pa3MepoB
IPUPOJHBIX 00BEKTOB. PaznuuaThk pa3mMepsl 3TUX 00BEKTOB MO MOPAJIKY BEJIUYUHBI.

CTpouTh 4epTexku K FT€OMETPUUECKHUM 3aa4aM.

ITonb30BaTbes MPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOIB30BATh IIPU3HAKU U CBOWCTBA PaBHO-
OepEeHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3aj1au.

IIpoBOIUTH TOTHYECKHE PACCYKIECHHS C HCIIOJIB30BAHNEM I'€OMETPUUECKUX TEOPEM.

[Tonb30BaTbcs NpU3HAKAMHU PaBEHCTBA MPSIMOYTOJIBHBIX TPEYT'OJIbBHUKOB, CBOMCTBOM MEIHMAHBI, IPO-
BEJIEHHOM K TMIIOTEHY3€ NPAMOYTOJIbHOIO TPEYIOJIbHHUKA, B PEIIEHUN T€OMETPUYECKUX 3a1a4.

OnpenensaTh MapajuieabHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOphIe 00pa3yeT ¢ HUMM CEKyILas.
OnpenensaTh NapajuieIbHOCTh NPSIMBIX C IMOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MpsIMON 110
TOYEK APYTroW MPsSMOM.

Pemrate 3a1aun Ha Ki1eT4aToil Oymare.

[TpoBOIUTH BBIYMCICHUS U HAXOAUTh YUCIIOBBIE U OYKBEHHBIE 3HAYECHHUS YIJIOB B F€OMETPUUYECKUX
3aJa4ax C UCIOJIb30BAHUEM CYMMBI YIVIOB TPEYrOJIbHUKOB U MHOI'OYrOJIbHHKOB, CBOMCTB YIJIOB, 00pa3o-



BaHHBIX IIPU IIEPECEYCHMM IBYX MapajUICIbHBIX INPAMBIX CEKylled. PemaTe mpakThueckue 3amadd Ha
HaXO0XJICHUE YTJIOB.

Brnaners moHSATHEM I€OMETPHUECKOTO0 MECTa TOYEK. YMETh OINpeNeNiaTh OMCCEKTPUCY yIia U cepe-
JUHHBIN NEPIICHIUKYIIP K OTPE3KY KaK FEOMETPUYECKHE MECTa TOYEK.

DopMyIUpOBaTh ONPEIECICHNS OKPYKHOCTH M Kpyra, XOpJbl U JUamMeTpa OKPYKHOCTH, I10JIb30BaTh-
Cs UX CBOMCTBAMH. Y METh IPUMEHATH 3TU CBOMCTBA IIPHU PEILICHUU 3a]a4.

Bianers moHATHEM ONMCAHHOM OKOJIO TPEYrOJIBHMKA OKPYKHOCTH, YMETb HAXOAWUTh €€ LEHTP.
ITonwp3oBatbest hakTaMu 0 TOM, UTO OMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE, U O
TOM, YTO CEPEIUHHBIC NIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAOTCS B OJHON TOUKE.

Biamers noHATHEM KacaTeIbHON K OKPYKHOCTH, IOJIB30BATLCSA TEOPEMOU O MEPIECHIUKYIIPHOCTH
KacaTeJlbHON U pajuyca, IPOBEAEHHOIO K TOUKE KacaHUsl.

[Tosp30BaTbCAd NMPOCTEHHIIMMHU T'€OMETPUYECKUMHU HEPABCHCTBAMM, I[IOHUMAaThb UX INPAKTHYECKUN
CMBICIIL.

[TpoBOAMTH OCHOBHBIE T€OMETPUUYECKHUE IIOCTPOEHUS C TIOMOIIBIO LUPKYJIS U JINHEHKH.

K koHiy o0yuenus B 8 Kjacce 00yJaromuiics MOIyquT CIAeIyIOIUE IPEIMETHBIC Pe3yIbTaThI:

PacniosHaBaTh OCHOBHBIE BH[bl YETBIPEXYTOJIBHUKOB, UX JIEMEHTHI, MI0JI30BATHCA MX CBONMCTBAMU
IIPU PELICHNUU T€OMETPUUYECKUX 3a/1ay.

[TprMeHsITh CBOMCTBA TOUYKHU IIEPECEUEHUS MEJMaH TPEYroJbHUKA (LIEHTpa Macc) B PELLIEHUH 3aay.

Bnagers nonaTueM cpeiHell JUHUM TPEYroJibHUKA U Tpaleluy, IPUMEHATh UX CBOMCTBA MpH pelie-
HUU reomerpudeckux 3anad. Ilomp3oBarbesa Teopemoin Paneca U TEOPEMON O MPONOPLUOHAIBHBIX OTPE3-
Kax, IPUMEHATD UX JJI PELIEHUS IPAKTUUECKUX 3a/1a4.

[TpuMeHsTh IPU3HAKU [10J100US TPEYTOJIbHUKOB B PELICHUH T'€OMETPUUECKHX 3a/1au.

[Tonb30BaTbess TeopeMoil Iludaropa st pemeHuss TeoMeTpUYECKUX U MpakTudeckux 3aaad. Crpo-
UTb MAaTEMaTHUYECKYIO0 MOJIEb B IPAKTUYECKUX 3a/ladaX, CaMOCTOATEIbHO JA€IaTh YEPTEXK U HAXOAUTH CO-
OTBETCTBYIOUIUE UIUHBI.

Brnaners NoHATHAMHM CHHYCAa, KOCUHYCA M TaHI€HCA OCTPOTO yIVIa MPSAMOYIOJIbHOTO TPEYrOJbHUKA.
[Tosnb30BaTbCst 3STUMU MOHATUSAMU AJIS1 PELLIEHUS IPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3iauuHbIME cIOocOOaMM) IUIOIIAb TPEYTOIbHUKA U TUIOIIAI! MHOTOYTOJBHBIX (QUTYp
(MoJIB3ysCh, TJIe HEOOXOUMO, KaIbKyIATOpOM). [IpMMEHATh MOIy4YeHHbIE YMEHUS B MPAKTUUYECKUX 3aja-
yax.

Bnagers mOHATHUSMU BIUCAHHOIO U LEHTPAIbHOIO yIja, UCIOJIb30BATh TEOPEMBI O BIUCAHHBIX YTI-
Jax, yriax Mexay XopJamH (CEeKyIMMHU) U yIiie MeX]y KacaTeIbHOW M XOpAOW MpHU PElIeHUH T€OMETpU-
YECKHUX 3a/a4.

Bnaners NOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, NPUMEHATh CBOWCTBA OINHMCAHHOIO YETBIPEX-
yroJIbHUKA MPU PELICHUH 3a]1a4.

[TpyMeHsTh MOJTy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOMTh MaTeMaTH4YeCKUEe MOJEIM AJIs 3a/1ad pe-
JIBHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHHS C IPUMEHEHUEM TOJ00Hs M TPUTOHOMETPUHU
(MoB3ysCh, T/Ie HEOOXOUMO, KaTbKYIATOPOM).

K xoniy o0y4yeHus B 9 kijacce o0yJarouuics MoyquT CICAYIONTUE TPEIMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMHM OCTPBIX YIJIOB, HAXOJIUTH C HUX MOMOIIBIO PAa3IUYHBIE dJie-
MEHTBI MPSMOYTOJIBHOTO TPEYToJbHHUKA («pelIeHne IPSIMOYTOJIbHBIX TPeyroibHUKOB»). Haxonuts (¢ mo-
MOIIbIO KAJIBKYJIATOPA) JUIMHBI U YTJIbI 1711 HETAOJMYHBIX 3HAUCHHH.

[Tonb30BaTbes (opMyaaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM ISt
HAXO0X/IEHUS COOTHOLLIEHUH MEXKy TPUTOHOMETPUYECKUMHU BETHUNHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUIsl HAXOKIEHHS Pa3INYHbIX JIEMEHTOB TPEYrOJlb-
HUKA («pelIeHre TPEYTroJIbHUKOBY), IPUMEHATh UX MPH PEILICHUH T€OMETPHUECKUX 3aj1ay.

Bnanerps monsTHsSIMU mpeoOpazoBaHUs MMOA0OMS, COOTBETCTBEHHBIX 3JE€MEHTOB IMOJO0OHBIX (QUIYP.
[Tonb30BaThCs CBOMCTBAMU MOAOOMS TPOU3BOJIBHBIX (PUTYP, YMETh BHIYMCIATH JUIMHBI U HAXOIUTH YIJIBI Y
no00HbIX ¢uryp. [IpuMeHsaTs cBOIiCTBa MOA00MS B MPaKTHUECKUX 3a7adaX. Y METh MPUBOAUTH NMPUMEPHI
NOJOOHBIX (PUTYP B OKpPY’KAIOIIEM MHpE.



[Tonp3oBaTbes TEOpEMaMM O IPOU3BEAECHUN OTPE3KOB XOPJ, O MPOU3BEIEHUH OTPE3KOB CEKYIIHUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbCsi BEKTOPAMH, MOHUMATh UX T€OMETPUYECKUNA U (PU3NUYECKUN CMBICI, IPUMEHSTh UX B
pelIeHNH FeOMEeTpUYEeCKUX U (U3NYecKUX 3afad. [IpuMeHsTh cKalsipHOE NMpOU3BEIEHHE BEKTOPOB IS
HAaXO0XKJCHUS JJIUH U YTJIOB.

[Tonp30BaThCs METOAOM KOOPIMHAT HA IUIOCKOCTH, MPUMEHATH €r0 B PEIIEHUH I'€OMETPUYECKUX H
NPaKTUYECKHX 3a/1a4.

Brnaners NOHATHAMM NPaBHIIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY)KHOCTH, JJIMHBI JYI'H OKPYXHO-
CTH W paJMaHHOW Mephl yIJla, YMETh BBIUMCIATH IUIOWIAAb Kpyra u ero yacreil. [IpumeHsaTs noiaydyeHHble
YMEHUS B MPAKTUYECKUX 3aauax.

Haxomute ocu (Miu 1EHTpBI) CUMMETPHH (DUTYp, TPUMEHSTH ABHKCHHS TUIOCKOCTH B MPOCTEHIINX
cilyyasx.

[TpuMeHATHh MONyYeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUEe MOJENU AJIs 3ajad pe-
QIBHOM KU3HUA M POBOJUTH COOTBETCTBYIOIIME BBIUUCICHHS C IPUMEHEHHEM TOJ00MS U TPUTOHOMETPH-
YecKuX (PYHKUUH (IOIB3YsCh, TJ€ HEOOXOIMMO, KATIBbKYISITOPOM).
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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. ['eomerpuue- 14 1 bubnuorexa [JOK
CKHE TOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
. bubnuoreka [{OK
5 IToBTOpEHME, 0000IICHNE 3HAHHMA 4 1 https://m.edsoo.ru/7f415¢2¢
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 [JOK
! 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 pa3aesioB 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. Penienne TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
3 [TpeoOpaszoBanue nogodus. Merpuye- 10 1 bubmumoreka [IOK
CKHE COOTHOIIEHUS B OKPY)KHOCTH https://m.edsoo.ru/7t41al2c
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
https://m.edsoo.ru/7f41a12c
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INIOYPOYHOE 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 MPSIMOYTOJIBHUKOB
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
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80
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https://m.edsoo.ru/8866d34e
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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- bubmuoreka [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{086
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 OJTHOW MPAMOM
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
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e

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 [Ilonstue o I'MT, npumeHeHue B 3a1a4ax 1 Egsgl/ﬁéﬁggﬁ/g 867013¢
56 [Ilonstue o 'MT, npumeHeHue B 3aga4ax 1 Eggg?/ﬁéﬁi,orﬁ/g 8670508
57 buccekrpuca u cepelMHHBINA TEPIEHAUKYIISIP 1
KaK TEOMETPUUCCKHUE MECTA TOUCK
58 OxpyXHOCTb, OIIMCAHHAs OKOJIO TPEYTOJIbHUKA 1 bubmorexa LHOK
https://m.edso0o.ru/88670a62
59 | OKpyXHOCTb, OIIMCAHHAs 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. ['eomeTrpuueckue 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 ypoxa Jacos BY"  pazopatenbHbIe pecypch
BceroK. Hp.pa6.qum
pao.
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
, [ o mpmcsorpman (| BuGaionsa LOK
cBOlcTRA ’ ’ ’ https://m.edsoo.ru/88671dea
(e o oo (p | B LOK
cBOMCTEA ’ ’ ’ https://m.edsoo.ru/88671{20
bubnnoreka [JOK
> Tpaneuus ! https://m.edscEE).ru/88672358
6  PaBHOOOKas U MPSMOYTOJIbHAS TPAIEIUN 1 bubmorexa LHOK
https://m.edsoo.ru/8867252¢
7 KoHTtposbHas padota mo teme "UeThipéx- 1 1 bubnmnoreka [JOK
YTOJIBHUKH" https://m.edsoo.ru/88672c9%a
3 Teopema ®aneca u TeopeMa 0 MPONOPIUO- 1 bubnuorexa [JOK
HaJbHBIX OTPE3Kax https://m.edsoo.ru/8867337a
9  CpenHsig TMHUS TPEYTOJIbHUKA 1 bubmorexa LHOK
https://m.edsoo.ru/88672e0c
10 Tpaneuwus, e€ cpeaHss JUHUS 1 Brommozexa IOK
’ https://m.edso0.1ru/88673064
11 TIponopuuoHanbHbIE OTPEIKU 1 bubmorexa LHOK
https://m.edso0.1u/88673794
bubnnoreka [JOK
12 Hoxobusie TpeyrobHiki ! btipasiom edson nu/88673a78
13 Tpu npuzHaka nogo6usi TPEYroJbHUKOB 1 https://m.edsoo.ru/88673bae
14 Tpu npuzHaka nogoOus TPEYroJbHUKOB 1 https://m.edsoo.ru/88673d52
15 [Mpumenenwe mo00us P PeIICHUH MTPAKTH- 1
YEeCKHX 3a/1a4
16 KonrtponbHas padora no reme "I[logoGHbIe 1 1 bubnuoreka [IOK
TpPEeyrojabHUKN" https://m.edsoo.ru/8867445a
17 CaoiicTBa M0 reoMeTpHUecKuX Guryp 1 bubmmorexa [IOK
https://m.edsoo.ru/886745fe
18 DopMyIsl IS IUIOIMIAIA TPEYTOJIBHUKA, T1a- 1 bubnnorexka [JOK
ayiesnorpaMma https://m.edso0.1u/88674860
19 DopMymbl IS TIIOMAAN TPEYTOIbHHUKA, MMa- 1 bubnuoreka [IOK
pajutenorpamma https://m.edsoo.ru/88674a22
20 [TInomanu ¢uryp Ha KiIeT4aTroit Gymare 1 Egg;ﬁgéﬁiﬁig 67473e
21 [Ilnomanayu nogoOHBIX GUTYp 1
22 [lnomaay mogo0HBIX GUTYp 1
23 3agauu ¢ MPaKTUYECKUM COJEP>KaHUEM 1 bubmorexa LHOK
https://m.eds00.ru/88675558



https://m.edsoo.ru/88671af2
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https://m.edsoo.ru/88673794
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24

KonTponpHas padora o Teme "Ilnomans"

bu6mmoreka [IOK
https://m.edso00.ru/8867579¢

N bubnmoreka [JOK

25 Teopema [Iudaropa u e€ npuMeHeHHE https://m.edso0o.ru/88675918
N bu6mmoreka [IOK

26 Teopema [Tudaropa u e€ npuMeHeHne https:/m.edsoo.ru/88675918
bu6mmoreka [IOK

27

28

Teopema [Tudaropa u e€ npuMeHeHue

OmnpeneneHre TPUTOHOMETPUIECKUX (PYHKITHIA
OCTpOTO yriia MPSIMOYTOJILHOTO TPEYTOJIbHHUKA,
TPUTOHOMETPHUYECKHE COOTHOIICHHUS B IIPSMO-
YTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/88675abc

bu6mmoreka [IOK
https://m.edsoo.ru/88675d32

29 OCHOBHOE€ TPUTOHOMETPUUYECKOE TOKIECTBO bubmorexa [IOK
https://m.edsoo.ru/88675f44

30 Kontponsnast padora o teme "Teopema I1u- bubmumorexa [IOK
¢daropa u Hayajia TPUrOHOMETPHUH" https://m.edsoo.ru/8a1407e8

31 BrivcanHple ¥ IEHTPAILHBIC YTIIBI, YTOJ MEX- bubnuoreka [IOK
Ty KacaTeJIbHON M XOPI0i https://m.edsoo.ru/8al1415b2

32 BrnucanHble M OIMCAaHHBIE YETHIPEX YT OJIbHU- bubnnorexa [JOK
K1, UX TIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8a140{86
33 | HUrorosast KOHTpOJIbHAs paboTa Eﬁﬁ/ﬁiﬁiﬁmm 42368

34 [ToBTOpEHNE OCHOBHBIX MOHITUN H METOJIOB bubnuorexa [IOK

KypcoB 7 1 8 Ki1accoB, 0000IIeHNEe 3HAHUT

https://m.edsoo.ru/8al420ac
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MMPOBEPSEMBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30-
BATEJbHOM ITPOT'PAMMBI

7 KJIACC

Kon nposepsi-
€MOT0 pe3yib-
Tara

6

IIpoBepsieMbie IPEMETHBIC PE3yIbTATHl OCBOCHHS OCHOBHOM 00pa30BaTeIbHON IMPOTrpaMMEBI OC-
HOBHOTO 00111eT0 00pa3oBaHus

['eomeTrpus

6.1

6.2

Pacrio3HaBaTh M3y4eHHbIE T€OMETpUYECKUE (DPUTYPBI, ONPEIEIIATh X B3aUMHOE PACIIOIOKEHHE,
n300pakaTh reOMETPUUECKUE (PUTYpPBI, BBIMOIHATH YEPTEXKHU IO YCIOBHUIO 3aaa4yu. M3mepsars
JMHEMHBIEC U YIJIOBBIC BEJIMYUHBL. Pemarh 3a71aun Ha BBIYUCIICHUE JUIMH OTPE3KOB M BEJIMYUH
YIJI0B

Jlenatp rpyOyro OLIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYUH MPEAMETOB B pPeaslbHOW KHU3HH, pa3Me-
POB IPUPOAHBIX 00BEKTOB. Pa3nnyare pazMepsl 3TUX 00BEKTOB MO NOPSAKY BEJIMUHUHBI

6.3

CTpOI/ITB YCPTECIKN K TCOMECTPUICCKHM 3aga4aM

6.4
6.5

ITosp30BaTbCs MpU3HAKaMU PABEHCTBA TPEYTOJbHUKOB, MCIIOJIb30BaTh NPHU3HAKU M CBOWCTBA
pPaBHOOEPEHHBIX TPEYTOJILHUKOB IPH PEIICHUH 3374

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

6.6

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

6.7

OnpenensaTh MapaiebHOCTh MPSAMBIX C TOMOIIBIO YTIIOB, KOTOpBIE 00pa3yeT ¢ HUMH CEeKyIasl.
OrnpenensaTh NapajyIeIbHOCTh MPSIMBIX C MOMOIIBIO PaBEHCTBA PACCTOSHUN OT TOYEK OJHOM
PSIMOM 10 TOYEK JAPYrou mpsiMoit

6.8

PemraTe 3agaun Ha KJIeT4aTOM 6YM3.I‘G

6.9

6.10

[TpoBOIUTH BBIUMCIIEHUS U HAXOJUTh YHUCIOBbIE M OYKBEHHBIE 3HAUEHUS YIJIOB B FreOMeTpuye-
CKMX 33Jla4axX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB
YTJI0B, 00pa30BaHHbIX MPU MEPEeCceUueHNH IBYX NapayiesIbHbIX MPSAMBIX ceKyilel. Pemars mpax-
TUYECKHE 3aJa49X HAa HaXOKJICHUE YIJIOB

Braners moHSATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACNSITh OUCCEKTPUCY YIia U
CEepEeIMHHBINA MEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOUEK

6.11

DopMynMpOBATH ONPEACICHUS OKPYKHOCTH M KpyTra, XOpJbl U AUAMETPA OKPYKHOCTH, MOJIb-
30BaThCsl UX CBOMCTBAMU. YMETh IPUMEHATH 3TU CBOMCTBA IIPU PELICHUU 33]1a4

6.12

6.13

Bragers noHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ LIEHTP.
[Tonb3oBarbest pakTaMu O TOM, YTO OMCCEKTPUCHI YITIOB TPEYTOJIbHUKA MIEPECEKAOTCS B OHON
TOYKE, U O TOM, YTO CEPEANHHBIE NIEPIIEHANKYIISAPHI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAOTCS B
OJTHOM TOYKE

Biamers nmoHsATHEM KacaTeIbHOM K OKPYKHOCTH, ITOJIB30BAaThCA TEOPEMOM O NMEPHEHANKYIIAP-
HOCTH KacaTeJIbHON U pajguyca, IPOBEAEHHOTO K TOUKE KaCaHUs

6.14
6.15

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

HpOBO}II/ITI) OCHOBHBIC TCOMCTPHYCCKUEC ITOCTPOCHUSA C TIOMOIIIBIO MUPKYJIA U JIMHEHKHU




8 KVIACC

Kon npose- N N
PAEMOTO pe- IIpoBepsiembIe IpeIMETHBIE PE3yIBTATHl OCBOCHHS OCHOBHOW 00pa30oBaTeIbHON MPOTPaMMbl
synbTaTa OCHOBHOT'0 00111eT0 00pa30BaHMsI
6 ['eomerpus
6.1 Pa01U103HaBaTL OCHOBHBIE BHJbl YETHIPEXYTOJBHUKOB, MX JJIEMEHTBHI, IOJb30BaThCSA HMX
CBOMCTBaMH IIPU PELIEHUH FEOMETPUUECKUX 3aau
6.2 [TprMeHATH CBOMCTBA TOUKH IIepeceyeHMsl MeuaH TpeyrolbHUKa (LIEHTpa Macc) B pele-
HUU 337a4
Bnagers nonsiTueM cpeqHell IMHUM TPEYroJibHUKA U Tpaneluu, IPUMEHATh UX CBOWCTBA
6.3 MpU pElIeHUU TeoMeTpudeckux 3aaad. [lomp3oBaThest TeopeMoirt daneca U TEOpEeMoil o
IIPONOPLUOHAIIBHBIX OTPE3KaX, IPUMEHSATh UX Ul PELICHUS IPAKTUUECKUX 3a7a4
6.4 [IpumeHsTh IPU3HAKK [10100MsI TPEYTOJIbHUKOB B PELIEHUH I€OMETPUUECKUX 3aau
[Tonb3oBarbest Teopemoit [Iudaropa ans pemeHuss reOMETPUUECKUX U MPAKTUYECKUX 3a-
6.5 Jnad. CTpoUTh MaTeMaTUYECKYI0 MOJENb B IIPAKTUYECKHUX 3a/Jadax, CaMOCTOSATENBHO Je-
JaTh 4YepTEXK U HAXOJUTh COOTBETCTBYIOILUE JITTMHBI
6.6 Bnagers noHATUSMU CHHYCa, KOCUHYCA U TaHT€HCA OCTPOro yIJya MpsIMOYTOJbHOIO Tpe-
yrosibHUKa. [1ob30BaThCs STUMU MOHATUAMU JJIS PELICHUS IPAKTUYECKUX 3a/1a4
Bbruucnate (pa3auuHbIMU cIOcO0aMu) IJIOLIA/(b TPEYTOIbHUKA U TUIOIAAN MHOTOYTOJIb-
6.7 HBIX (Quryp (ImOJB3yscCh, II€ HEOOXOAMMO, KaJIbKyIsITOpoM). [IpMMEHSATh MOTydeHHbIE
YMEHHMsI B IPAKTUYECKUX 3aJ1a4ax
Bragers NoHATUSMU BOMCAHHOIO U IIEHTPAIBHOIO YIJIa, UCIOJIB30BaTh TEOPEMBI O BIIH-
6.8 CaHHBIX yIJIaxX, yIriax MEXIy XOpJAaMH (CEeKYIIMMH) U yIile MEeXIy KacaTelbHOW U XOp-
JIOM IIpH pelIeHUH T€OMETPUUYECKUX 3a/1a4
6.9 Bnagers noHsTHEM ONKMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATh CBOMCTBA OIMMCAHHOIO
' 4eTHIPEXYTOJbHUKA [TPU PEIICHNUH 3314
[TpuMeHATh MONMYYEHHBIE 3HAHUS HA MPAKTHUKE — CTPOUTh MAaTEMATHUYECKUE MOJAEIH AJIs
6.10 3a/1a4 peayibHOM >KU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIUMCIEHUS C MPUMEHEHHEM
000U U TPUTOHOMETPUH (II0JIB3YSICh, TJIe HEOOXOAUMO, KAJIBKYISTOPOM)
9 KJIACC
Konm mpose- N N
PAEMOTO pe- HpOBepHeMBIC MNpEAMCTHBIC PE3YyJIbTAThl OCBOCHHA OCHOBHOU 06pa30BaT€J'H>HOI/I nporpaMmMsbl
symbTata OCHOBHOTO 00111ero 00pa3oBaHusI
6 ['eomeTpus
3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMHM OCTPBIX YIJIOB, HAXOJAUThH C UX MOMOIIBIO pa3iny-
6.1 HBI€ 3JIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJbHUKA («pEIIeHHE MPSIMOYTOJIbHBIX TPEYroJbHU-
KOoB»). HaxoauTh (C MOMOIIbIO KaNbKYJISTOPA) JUTMHBI U YIJIBI ISl HETaOJIMYHBIX 3HAUCHUN
6.2 [Tonb30BaTbes popMyaaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
JUISI HAXOKIEHMSI COOTHOIIEHUN MEXly TPUTOHOMETPUUECKUMH BETUYHHAMU
Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJII HaXOKJIEHUS PA3JINYHBIX 3JIEMEHTOB
6.3 TpeyrojbHUKa («pelieHue TPEyroJbHUKOBY), MPUMEHATh UX MpPHU PELIEHUH IeOMeTpHue-
CKHX 3a7a4
Brnaners nonatusiMu npeoOpa3oBaHUs MO00MS, COOTBETCTBEHHBIX JIEMEHTOB MOI00OHBIX
6.4 ¢uryp. [lonb3oBaTbcsi CBOWMCTBaMHU MMOAOOMS MPOU3BOJIBHBIX (QUTYpP, YMETh BBIUUCISATH

JUIMHBI U HaXOAMUTH YIJIbI y MOA0OHBIX (uryp. [IpuMeHsaTs cBoiicTBa M0100US B MTpaKTUYe-
CKHX 337iauyax. YMeTh NPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYXKAIOIIIEM MUPE




ITonap30BaThCs TCOpEMaMu O MPOU3ZBCACHUU OTPC3KOB XOpJ, O NPOU3SBCIACHHU OTPC3KOB

6.5 o
CCKYIIUX, O KBAApPaTC KaCaTCJIbHOU

[Tonb30BaThCs BEKTOpAaMU, MOHUMATh UX T€OMETPUUECKUM U (PU3HUECKUl CMBICI, TIPUMe-
6.6 HATh UX B PEIICHUH T€OMETPUYECKUX U (PU3NYEeCKHX 3aaad. [[puMeHsTh cKansipHOe pou3-
BEJICHNE BEKTOPOB JUIsl HAXOXKACHUS JJIMH U YIII0B

ITonw3oBaThCA MCTOAOM KOOpAHWHAT Ha IIJIOCKOCTH, ITIPUMCEHATH €0 B pCIICHUHN I'€COMETPU-
YCCKUX W NPAKTUUYCCKHX 3aJiayd

6.7

Bragers MOHATHSMM NPAaBUJIBHOIO MHOIOYTOJIBHUKA, JJIMHBI OKPY)KHOCTH, JUIMHBI TyTU
6.8 OKPYKHOCTH M PAaJIMAHHOW MEpBI YIJIa, YMETh BBIYMCIIATH IUIOIIAAb KPyra U €ro yacrem.
[IpuMeHATHh NOTYYEHHbIE YMEHUS B IPAKTUUECKUX 3a7auax

HaxonuThk ocu wiu LEHTpbl CUMMETPUH (DUTYp, IPUMEHATh JIBUKEHUS MJIOCKOCTU B IIPO-
CTEHIINX CIIydasxX

6.9

[IpuMeHsTH NOTYYEHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MATEMaTHUECKUE MOJEIH JUIs
6.10 33124 peasbHOM JKU3HU U MIPOBOIUTH COOTBETCTBYIOINE BHIYMCICHHS C IPUMEHEHUEM I10-
JO0HS U TPUTOHOMETPUIECKUX (PYHKIUH (TI0IB3YACh, IIe HEO0X0AUMO, KATbKYISITOPOM)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
6 IT'eomerpus
Havansnele nonsaTus reomerpun. Todka, npsMasi, OTpe30K, Jyd. Yrou. Bunel yrinos. BeprukansHbie n
6.1 cmexHsble yrabl. buccektpuca yria. JIomanas, MHOroyrojapHuk. IlapamiensHocTs U nepneHAUKYISAP-
HOCTb IIPSIMBIX
6.2 Cummerpuunsie ¢purypel. OCHOBHBIE CBOHCTBAa OCEBOI cuMMeTpuH. [IpuMepbl cHMMETpHH B OKpY»Ka-
IOILIEM MHpE
63 OcHoBHbIE TIOCTPOCHHS C TIOMOIIBIO LHPKYJIS H nuHerku. TpeyroabHUK. BricoTa, Meanana, Ouccek-
TpHUCa, UX CBOWCTBA
6.4 PaBHOOeIpeHHBbIN U pABHOCTOPOHHUI TpeyroJbHUKHU. HepaBeHCTBO TpeyronbHHUKa
6.5 CaoiicTBa M MPU3HAKHU PABHOOEPEHHOIO TpEYroibHUKA. [Ipu3Haku paBeHCTBA TPEYTrOJbHUKOB
6.6 CpolicTBa M NpU3HAKM NapajUleNbHbIX NpsMbIX. CymMma yIyioB TpeyrojpHUKAa. BHemHue yrisl Tpe-
YTOJIbHHUKA
[IpssmoyronbHbIN TpeyronbHUK. CBOMCTBO MEAMAHBI MPSIMOYIOJIBHOTO TPEYTOJbHUKA, TPOBEAEHHON K
6.7 runorenyse. [Ipu3Hakyu paBeHCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB. [IpAMOYTOIBHBIN TPEYTOJBHUK C
yriom B 30°
6.8 HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTrOJbHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOW, TeOpema O
"~ OosplieM yriie ¥ 00JbIlel CTOPOHE TpeyrojbHUKa. [leprneHanKynsp 1 HaKIOHHAs
6.9 I'eomerpuueckoe mecto Touek. buccekrpuca yria U cepeAMHHBIN NEPIEHAUKYIISP K OTPE3KY KakK Ieo-
METPUYECKHE MECTA TOUEK
6.10 OKpy’KHOCTb U KpYT, XOpJla U AUAMETpP, UX CBOWCTBA. B3auMHOE pacroyioxKeHHe OKPYKHOCTU U Tpsi-
Moii. KacarenpHas u ceKyias K OKpyKHOCTH
6.11 OxpyXHOCTb, BDMCAaHHas B yroJj. BrincanHasi 1 ONMCaHHAsi OKPYKHOCTH TPEYTOJIbHUKA
8 KUIACC
‘ Kon [IpoBepsieMbli AIEMEHT COAECPKAHUS




6

I'eomerpus

6.1 YersipéxyronbHuki. [lapannenorpamm, ero npu3Haky U CBOCTBa
6.2 IIpsMOyroiabHHMK, poMO, KBaJpaT, UX MPU3HAKH U CBOMCTBA
6.3 Tpanenwus, paBHOOOKas Tpamenusi, €€ CBOWCTBA U pu3Haku. IIpsMoyronpHas Tpamnenus
6.4 Meron yasoenuss menuansl. LleHTtpanbHas cummerpus. Teopema daneca u TeopemMa O IPONOPLHO-
HAJIBHBIX OTpe3Kax
6.5 CpenHue IMHUU TPEYTroJIbHUKA U Tpaneuuu. LIeHTp macc TpeyrojabHuKa
6.6 [TomoOue TpeyronbHUKOB, K03 duuuent nogodus. [IpusHaku nogodus tpeyronsHuKoB. [Ipumenenue
110,100Us IPY PEIIEHUH MTPAKTUYECKHX 33134
6.7 ®opmyinsl JUis IUIOIIAN TPEYTOJIbHUKA, TapajuielorpaMma, pom0a 1 Tpanenuu
6.8 CaoiicTBa miomazaei reomerpudeckux Guryp. OTHOIICHHE IUIOIIA el TOA00HBIX HUTYP
6.9 Brruucienue miomnaaei TpeyroabHUKOB H MHOTOYTOJLHUKOB Ha KJIETYAaTON Oymare
6.10 Teopema IIudaropa. Ilpumenenue reopemsl [ludaropa npu pemeHnn MPakKTUYECKUX 33124
6.11 CuHyc, KOCUHYC, TAHT€HC OCTPOTO YIJa MPSIMOYI'OJILHOIO TpeyrojbHUKa. OCHOBHOE TPUTOHOMETpHUYE-
' CKO€ TOX1eCcTBO. TpuronoMmerpuueckue GyHkiuu yrios B 30°, 45° u 60°
6.12 Brincansble U LIEHTpabHbIE YIJIbI, YTOJI MEXIY KacaTelbHOW M XOpIOH. YTl MEXIy XOpJaMH U ce-
KYIIUMHU
6.13 BnucaHHbIE U ONMCAHHbBIE YETHIPEX YT OIbHUKU
6.14 B3aumuoe pacrnionoxenue nByx okpykHocteil. Kacanme okpyknocteit. OOmiue xacaTeiabHbIe K JIBYM
OKPY>KHOCTSIM
9 KUIACC
Kon IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA
6 ['eomeTpus
6.1 Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYyIIbI
MIPUBEICHUS
6.2 Pemenne tpeyroiabHukoB. Teopema KOCHHYCOB U TeOopemMa CHUHYCOB. PellieHue nmpakThyeckux 3ajaad C
HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB
6.3 | IIpeoOpa3zoBanue nmoaoous. [logob6ue coOOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema o MPOM3BENCHUH OTPE3KOB XOPJl, TEOPEMEI O NPOU3BE/CHHU OTPE3KOB CEKYLIX, TEOPEMa O
KBaJipaTe KacaTeJabHOM
BekTop, nuHa (MOysb) BEKTOpa, COHAIIPABIEHHBIE BEKTOPHI, IPOTHUBOIOIOKHO HAIPaBJIE€HHbIE BEK-
6.5 | TOpBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAllMM HaJ BeKTOopamu. PasnoxeHue Bek-
TOpa MO IBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CKalsipHOE MPOU3BEIECHUE BEKTOPOB, IPUMEHEHHUE AJI HAaXOKIACHUS IIMH U yT-
JIOB
6.7 JlexkapToBbI KOOPJIMHATHI HA TJIOCKOCTH. YpaBHEHUS NMPSIMON U OKPY)KHOCTH B KOOpAMHATAaX, Iepece-
YEHHE OKPYXKHOCTEHN U MpsAMBIX. MeToa KOOpAMHAT U €ro NIPUMEHEHNE
6.8 | IlpaBuiabHBIE MHOTOYTOJIBHUKU
6.9 | JInuna okpyxHOCTH. ['panycHas U painaHHas Mepa yria, BBIYUCIECHUE JUIMH YT OKPY>KHOCTEH
6.10 Ilnomanp Kpyra, CEKTOpa, CErMEHTa
6.11 JIBOKEeHUS TIJIOCKOCTH U BHYTpEHHHE cuMMeTpuu (Guryp (dsieMmeHTapHble mpenctaBienus). [lapan-

nenbHbIN nepeHoc. [ToBopor

ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOE-
HHSI OCHOBHOM OBPA30OBATEJBHOM ITPOTPAMMBI OCHOBHOI'O OBIIIEI'O OBPA-
30BAHUA



Kon nposepsi-
eMoro Tpedo-
BaHUs

IIpoBepsiemble TPeOGOBaHMSA K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus HA OCHOBE
orocC

YMeHue onepupoBaTh NOHATUSIMU: MHOXKECTBO, IIOJIMHOKECTBO, OIIEPALIMU HAJl MHOMKE-
CTBaMH; YMEHHE ONEpPUPOBATh MOHATUSAMU: rpad, CBsA3HBIN rpad, nepeBo, LUKI, MPHU-
MEHSTh MX IMPH PELICHUH 3a]ad; YMEHHE HCIONIb30BaTh rpaduyeckoe MpeacTaBIeHHUE
MHOKECTB JUIsl OMKCAaHUSl pPealibHBIX IMPOLIECCOB U SIBJICHUM, NMPU pElIeHUH 3a7ad U3
JIPYTUX Y4eOHBIX MTPEIMETOB

YMeHue ornepupoBaTh NOHATUSMU: OINpEAeNieHUe, aKCHoMa, TeOpeMa, J0Ka3aTeabCTBO;
yYMEHHE pacro3HaBaTh UCTUHHBIE W JIOKHBIE BBICKA3bIBAHUS, NMPUBOIAUTH IMPUMEPHI U
KOHTPIPUMEPBI, CTPOUTDH BHICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUI

YMeHue onepupoBarh MOHATUAMU: HATYPaJIbHOE YHCIIO, IPOCTOE M COCTABHOE YHUCIIO,
JeTUMOCTh HaTypalbHbIX YUCEN, IPU3HAKU JEIMMOCTH, LI€JI0€ YUCI0, MOLYyJb YHCa,
OOBIKHOBEHHAs ApO0b W JecATUYHAas IpoOb, CTAHAAPTHBIA BHJ YHCIA, PAlMOHAIBHOE
YHCII0, UPPALMOHATIBHOE YHUCIO0, apu(PMETHUECKUI KBaJpaTHbIM KOPEHb; YMEHHE BbI-
MOJTHATH JCUCTBHUS C YHCIaMM, CPAaBHHMBATh M YIOPSAOYMBATH YHUCIA, MPEACTABIATH
quciaa Ha KOOPAMHATHON NPSAMOM, OKPYTJIATh YUCIIA; YMEHHUE J1e1aTh IPUKHUJIKY U OLICH-
KY pe3yJIbTaTa BbIYMCICHUN

YMeHue onepupoBaTh MOHATUSAMU: CTENEHb C LIEJIbIM ITOKa3aTeaeM, apupMeTHudecKui
KBaJpaTHBI KOpEHb, MHOTOWIEH, ajureOpandeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpDHEM HATypaJIbHOM CTerneHu OOJIblle €AMHUIIbI; YMEHHE BBINOIHATh PAacdy€Thl IO
dopmynaM, npeoOpa3oBaHus IENBbIX, TPOOHO-PAIIMOHATBFHBIX BBIPAKCHUH M BBIpaXKe-
HUH C KOPHSAMH, Pa3JI0KEHUE MHOTOWIEHA Ha MHOXHUTENN, B TOM YHCJIE C UCIOIb30Ba-
HUEM (HopMyIT pa3HOCTH KBaJpaTOB M KBaApaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh NOHATUSMHU: YHCIOBOE PABEHCTBO, YPABHEHHE C OJHOU MEPEMEH-
HOM1, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MIEPEMEHHON; YMEHHE PEIIATh JTMHEHHbIE U
KBaJIpaTHbIE YpaBHEHMsI, APOOHO-pALlMOHAIIbHBIE YPAaBHEHUS C OJIHOM NEPEMEHHOM, cu-
CTEMBI JBYX JIMHEHHBIX YpaBHEHUH, JIMHEHHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJpaT-
Hble U JpOOHO-paIllMOHATIbHbIE HEPABEHCTBA C OJAHON MEPEMEHHOW, B TOM YHCIE MPHU
pelIeHuN 3a1a4y U3 APYIUX MPEeIMETOB U MPAKTHUYECKUX 3a]a4; YMEHHE UCIOJIb30BaTh
KOOPJIMHATHYIO MPSMYI0 U KOOPAWHATHYIO IUIOCKOCTh JUIsl M300pakKeHUs pPEeLICHHUM
YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHIME: GYHKIHS, TpaduK QyHKUINUU, HYTU (QYHKIUH, TPO-
MEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3pACTaHUs, YOBIBaHHS, HAMOOJbIIEE U
HauMeHbIlIee 3HaueHus1 QYHKIUU; YMEHHE ONEPUPOBATh MOHATUSMU: MpsIMasi MPOTIOP-
[IUOHAJILHOCTh, JIMHEHHAs (QYyHKIUsS, KBagpaTH4Has (yHKIMs, oOpaTHasl MPOMOPIHO-
HaJIBHOCTH, Mapadoia, runepoosa; yMeHue CTPOuTh rpaduku HYHKIUHN, UCIIONb30BATh
rpauKu IJisi ONMpeIeNieHrs CBOMCTB MPOLIECCOB M 3aBUCHUMOCTEH, JIJISl PEIICHHS 3a/1a4
U3 IPYTUX Y4eOHBIX MPEIMETOB M pealbHON KU3HU; YMEHHE BBIpaKaTh (hOpMyIaMu 3a-
BHCHUMOCTH MEX]Ty BETUUMHAMHU

YMeHue onepupoBaTh NOHATHUAMHU: MOCIEI0BATEIBHOCTh, apu(METUUECKass U TeOMeT-
pHUecKas MpOrpeccHy; YMEHHE HCIOJIb30BaTh CBOMCTBA IMOCIENIOBATEIbHOCTEH, (op-
MyJIbl CyMMBI U OOHIET0 4jeHa MpH pPElIeHUH 3aJlad, B TOM YHUCIE 3a/ad U3 JIPYrux
y4eOHBIX PEAMETOB U PEANbHOM KU3HU

YMeHue pemath 3aJaud pasHbIX THIOB (B TOM YHCIE Ha MPOLEHTHI, JOJIU U YacTH,
JBI>KEHHUE, padoTy, LIEeHy TOBAapOB U CTOMMOCTb MOKYIOK M YCIIYT, HAaJIOTH, 3a/1a4l U3
o0jacTy ynpaBieHUs JUYHBIMH U CEMEWHBIMH (pUHAHCaMU); YMEHHE COCTABJIATH BbI-
paXeHus, ypaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBMIO 3a/1a4d, UCCIENA0BATH I10-
Jy4YEHHOE PEellIeHUE U OLIEHUBATh MPABJONOA00HOCTh MOJYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh MOHATHSIMH: (UIYpa, TOUKa, OTPE3OK, MpsMas, Jyd, JIoMaHas,
yroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIH U PAaBHOCTOPOHHUN TPEYroiib-
HUKH, TIPSIMOYTOJIBbHBIN TPEYrolbHUK, MeIuaHa, OMCCEKTprca U BHICOTA TPEYroJIbHUKA,
YeThIPEXYTOJIbHUK, MapajuleJorpaMM, poMO, MNPsIMOYTOJbHHUK, KBAJApaT, Tparerws;




OKpY>KHOCTb, KpYT, KacaTellbHasi; 3HAKOMCTBO C MIPOCTPAHCTBEHHBIMU (UTypamMH; yMme-
HUE peIaTh 3a1a4y, B TOM YHCJIEC U3 MIOBCEIHEBHON JKU3HH, HA HAXOXKICHUE T'€OMETPH-
YECKHUX BEJIMYMH C IPUMEHEHHEM U3YYEHHBIX CBOMCTB GUTyp U (hakToB

10

11

12

13

YMeHue onepupoBaTh MOHATHSAMU: PABEHCTBO (UTYp, PABEHCTBO TPEYTOJIBHUKOB; Ia-
PaJIENIBHOCTh U MEPIEHANKYIAPHOCTD IPSIMBIX, YTOJI MEXIY NPSMBIMH, IIEPIEHAUKY-
JsIp, HAKJIOHHASA, IPOEKIHS, Togooue Guryp, noJoOHbIE TPEYTOIbHUKH, CHMMETPHS OT-
HOCHUTEJIIBHO TOYKH M IPSIMON; YMEHHE PACIIO3HABATH PABEHCTBO, CUMMETPHUIO U IOJ0-
6ue ¢uryp, napayuieIbHOCTh U NEPHEHIUKYISIPHOCTD IPSIMBIX B OKPYXKAIOIEM MUPE

YMeHue onepupoBaTh NOHATUSMU: JJIMHA, PACCTOSHUE, YroJl (BEeIMYMHA yIila, CHHYC U
KOCHHYC YTJIa TPEYrojbHHKA), TUIONIAJb; YMEHUE OIEHHWBATh pPa3Mephbl IPEIMETOB H
O00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHUE MPUMEHATH (DOPMYIIBI IEpUMETPa U TUIOIAIN
MHOT'OYTOJILHUKOB, JITMHBI OKPY>KHOCTH W TUIOMIAAN Kpyra, o0bemMa MpSMOYTOJBHOTO
napajuieJienuIe/a; yMeHUe MPUMEHSATh MIPU3HAKU PABEHCTBA TPEYTOJIbLHUKOB, TEOPEMY
0 CyMME YTJIOB TpeyrojbHuKa, TeopeMy [ludaropa, TpUroHoMEeTpHUYECKHE COOTHOIIIE-
HHUS JJIs1 BBIYUCIIEHUS JIUIMH, PACCTOSIHUM, TUIOIAAEH

YMmenue n3o0paxxath IIOCKHE GUTYpBl U UX KOMOMHAIIMH, IPOCTPAHCTBEHHBIE (PUTYPHI
OT PYKH, C IOMOUIBbIO YEPTEKHBIX MHCTPYMEHTOB U JICKTPOHHBIX CPEJICTB IO TEKCTO-
BOMY HJIM CHMBOJIbHOMY OITMICAHHUIO

YMeHue onepupoBaTh MOHATUAMU: IIPSIMOYIOJbHAs CUCTEMA KOOPAMHAT, KOOPIUHATHI
TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BECHNE BEKTOpPA HA YNCIIO, CKAIAPHOE IIPOU3-
BEJICHUE BEKTOPOB; YMEHUE HUCIIOIb30BATh BEKTOPBI U KOOPAUHATHI [ IIPEACTABICHUS
JAHHBIX M PELIEHUS 3a]a4y, B TOM YHUCIE U3 IPYIMX Y4E€OHBIX IPEIMETOB U PeallbHOU
KU3HU

14

15

16

YMeHue onepupoBaTh MOHSATUSMU: CTOJIOMKOBBIE M KPYroBbIE AHArpamMMbl, TaOIHIIb,
cpeanee apupMeTHUECKOe, MenuaHa, HanOoJbllee U HauMMEHbIIee 3HAYCHUS, pa3Max
YHCIOBOr0 HaboOpa; yMEHHE W3BIEKaTh, UHTEPIPETUPOBATh U MpeoOpa3oBbIBATh WH-
(dbopmanmio, mpeCTaBICHHYIO B TA0JIUIaX U HA JHarpaMMax, OTPaXKaroIlylo CBOWCTBA U
XapaKTePUCTHKHU PEalIbHBIX MPOIIECCOB U SIBJICHUI; yMEHUE paclo3HaBaTh U3MEHUUBBIC
BEJIMYMHBI B OKPYKaIOILEM MUpE

YMeHue onepupoBaTh MOHATUSAMU: CIIy4alHBIM ONBIT (CydallHBIM SKCIIEPUMEHT), dJie-
MEHTapHOe COOBITHE (3JIEMEHTAPHBIN NCXOM) CIYyYaHOTo OMbITA, CIy4yaiiHOe COOBITHE,
BEPOATHOCTH COOBITHS; YMEHUE HAaXOUTh BEPOATHOCTH CIIy4YalHBIX COOBITHI B OIBITAX
C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMHU COOBITHSIMU; YMEHHE pellaTh 3a/ladyd METOJIOM
OpPraHU30BaHHOIO Mepedopa M C MCIOJIb30BaHUEM IIPABUIIA YMHOXKECHHS; YMEHHE Olle-
HUBATh BEPOSITHOCTU PEAJIbHBIX COOBITUN U SIBIICHHH, TOHUMATh POJIb MPAKTUYECKH J10-
CTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI B OKpPY’KaIOIIEM MUPE U B )KU3HU; 3HAKOMCTBO
C TIOHSATHEM HE3aBHCUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCEN U €r0 po-
JIBIO B MaCCOBBIX SIBJICHUAX

YMenue BbIOMpaTh MOAXOAAIIUN U3YUYEHHBIM METOJ JJsl PELIeHUs 3aJauyd, NPUBOJIUTH
IIpUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH, PACIIO3HABATH IIPO-
SIBJICHUE 3aKOHOB MaTEMAaTHKHU B MCKYCCTBE, OIMCBHIBATh OTACIIBHBIC BBIJAIOIINECS pe-
3yJbTaThl, [IOJy4EHHBIE B XOJ€ PA3BUTHs MAaTEMaTUKU KaK HAyKH, IPUBOJAUTH IIPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI M UX aBTOPOB B OTEYECTBEHHON U BCEMHUPHON UCTOPUU

MNEPEYEHbD 2JIEMEHTOB COAEPXAHUSA, ITIPOBEPAEMBIX HA OI'3 11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

Kona
1 Yucna 1 BEIUMCIIEHUS
1.1 HaTypaJ'ILHLIC M 1OCJIBIC YHCiia. HpI/ISHaKI/I JCIINMOCTH L CJIbIX YUCECII
1.2 O6BIKHOBCHHLIC U JCCATUYHBIC I[pO6I/I, IMPOLICHTEI, 6CCKOH6‘-IHLIC NEpUOaANICCKUC I[pO6I/I
1.3 PaLII/IOHaJ'IBHLIe qucia. ApI/I(I)MeTI/ILIeCKI/IC onepanru ¢ paiuOHAJIbHBIMU YU CJIaMU




1.4 JlelictBuTenbHbIe yncaa. ApudMeTHUECKUE ONepaIiy ¢ IeHCTBUTEIbHBIMHA YHCIaAMU
1.5 TlpubnmxEHHbIC BRIYUCICHUS, IPABUJIa OKPYTJICHUS, IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHUN
2 Anre0panveckue BbIpaKE€HUS
2.1 bBykBeHHbIE BbIpaXXEHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )
2.2 Crenens c 1enbiM nokasareneM. CTeneHs ¢ palldoHalbHBIM noka3areiaeM. CBOKWCTBA CTENICHH
2.3  MHoOrouieHsl
2.4 AnrebGpamdeckast ApoOb
25 ApI/I(bMUeTI/IquKHﬁ KOpEHb HaTypajbHOH cTemneHHu. J[elcTBus ¢ apupMETHISCCKUMH KOPHSIMH HATy-
paJIbHOM CTENEHU
3 VYpaBHEHHS U HEPABEHCTBA
3.1 Llensle u npoOHO-panoHANTbHBIC YpaBHEHHS. CUCTEMBI H COBOKYITHOCTH YPaBHEHHIA
3.2 Lensle u 1poOGHO-paiOHaIbHbIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 | Pemienue TeKCTOBEIX 3a1a4
4  Yucnosble OCIEI0BATEILHOCTH
4.1 TlocnemoBaTenbHOCTH, CIOCOOBI 3aJJaHHS TOCIIEIOBATENLHOCTEH
4.2  Apudmernueckas U reoMeTpuueckas nmporpeccuu. opmyina CiI0kKHBIX MPOIIEHTOB
5 OyHKIUU
@Oynkius, cocoos! 3aganus Gyakun. ['papuk ¢pynkunu. O61acTs onpeneneHns 1 MHOXKECTBO 3Ha-
51 yennit ¢ynkiuun. Hymu Qynkuun. [IpomexxyTku 3HaKOmMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH
¢bynkuuu. Makcumymsl 1 MUHEMYMBI (yHKIMA. Hanbornpiiee 1 HauMeHbliee 3HaueHne QyHKIUN Ha
MIPOMEXKYTKE
6  KoopauHatbl Ha IPSAMOU U MIIOCKOCTH
6.1 = KoopnunaTtHas npsamas
6.2  JlekapTOBbI KOOPJIMHATHI HA TUIOCKOCTH
7 | T'eomerpus
7.1 | T'eomerpuueckue GpUrypsl ¥ UX CBOMCTBa
7.2 | TpeyronbHHUK
7.3  MHOroyroibHHUKHU
7.4  OKpyXHOCTb U KpyT
7.5 | H3MepeHue reOMETpUYECKHUX BEJIMYUH
7.6 = BekTophl Ha MIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 = OmnwucarenbHasi CTATUCTHKA
8.2  BeposTHOCTB
8.3  KomOunatopuka
8.4  MHoxecTBa
8.5 TI'padm

YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJI1 YYEHUKA

MaTtemaTtunKa. leomeTpua: 7 - 9-e Knaccobl: 6a30BbIN YPOBEHDL: Y4ebHUK: 9-0e n3aaHue J1.C. AtaHacaH, B.®. byty-
308B..; AKLMOHepHoe obuecTBo «M3aaTenbcTBo «lpocBeleHne»




yueOHbIil Kypc «BeposiTHOCTb M CTATHCTHKA»

TUTst o0ydaromumxcs 7-9 kiaccoB

HHOACHUTEJBHAA 3AIIMCKA

B coBpemeHHOM 1IUGPOBOM MHUpPE BEPOSTHOCTb U CTATHCTUKA MPUOOPETarOT BCE OONbIIYIO 3HAYU-
MOCTh, KaK ¢ TOUKU 3pEHMs MPAKTUUYECKUX MPUIOKEHHUH, TaK U UX POJIM B 00pa30BaHUHU, HEOOXOJUMOM
Ka)XJJ0My 4enoBeKy. Bospactaer uucio npodeccuil, npu oBlaieHN KOTOPbIMU TpedyeTcst xopotuas 6a30-
Bas IOJrOTOBKA B 00J1aCTH BEPOSITHOCTU M CTATUCTUKH, TaKasi IOATOTOBKA BaykKHA JJISl IPOJIOJKEHUST 00pa-
30BaHMs U 7S YCIEIHOM NPo(ecCHOHANBHOM Kapbephl.

Kaxplil 4esoBeK MOCTOSIHHO NMPUHUMAET PEIleHHs] HA OCHOBE UMEIOIUXCS Y HEro JaHHBIX. A s
00OCHOBAHHOTO NPUHATHS PEILICHUS B YCIOBHIX HEIOCTaTKa MM M30BITKAa MHpOpPMALUKU HEOOXOAUMO B
TOM YHCJI€ XOPOIIO C(POPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIJICHHE.

VIMeHHO MOATOMY OCTPO BCTajla HEOOXOIMMOCTh CPOPMUPOBATH y 00yUaOIIMXCS PYHKLIHMOHAIBHYIO
IPaMOTHOCTh, BKJIOYAOIYIO B ce0sl B KaUeCTBE HEOTHEMIIEMOM COCTaBIIAIOLICH yMEHUE BOCIIPUHUMATh U
KPUTUYECKH aHAJTU3UPOBaTh MHPOPMALIMIO, MPEICTABICHHYIO B pa3IMYHBIX (hopMax, MOHHUMATH BEPOAT-
HOCTHBII XapaKTep MHOTUX pEeaJbHbIX MPOLIECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOAT-
HOCTHBIE pacuéThl.

3HaKOMCTBO B y4ye€OHOM Kypce ¢ OCHOBHBIMU IPHUHIMUIAMU cOOpa, aHAIU3a U MpEeACTaBICHUs JaH-
HBIX U3 pa3IU4HbIX cep KU3HU 00IIECTBA M IOCyJapcTBa MpuoduiaeT o0yvyarommxcs K o0IeCTBEHHBIM
uHTEepecaM. V3ydueHue OCHOB KOMOWHATOPHUKH pPa3BHBAaET HABBIKM OpraHU3alu mepebopa W mojacuéra
Yyciaa BapUaHTOB, B TOM YMCJE B IPUKIIAAHBIX 3aa4aX. 3HAKOMCTBO C OCHOBAMHU TE€OPUH I'padoB co3qaéT
MareMaTHuecKuil GyHaamMeHT Uit (GOpMUPOBAHUS KOMIIETEHLUH B 00JIaCTM MHPOPMATUKU U IUPPOBBIX
TexHoJorui. Ilpyu n3ydeHuHn CTaTUCTUKU U BEPOSITHOCTH OOOTallaroTCsl MPEICTaBICHUS 00yJaroluxcs O
COBPEMEHHOM KapTHHE MUpPA U METO/ax €ro UccieAoBaHusd, (GOpMHUpPYETCS MOHUMAHHUE POJIM CTATUCTUKU
KaK MCTOYHMKA COLMAJIbHO 3HAUMMOW MH(pOpPMAlMU U 3aKJIabIBAlOTCS OCHOBBI BEPOSTHOCTHOIO MBIIILIE-
HUSL.

B cooTrBercTBUU C JaHHBIMU LENSIMH B CTPYKType IporpaMMbl yueOHOro kypca «BeposTHOCTb U
CTaTUCTHKA» OCHOBHOI'O OOIIEr0 00pa30BaHUs BBIIEIEHBI CIEAYIOIIUE COAEPKATEIBHO-METOANYECKHE -
Huu: «lIpencraBneHne JaHHBIX M ONMCATENIbHAS CTATUCTHKA», «BeposTHOCTB», «DIeMEeHThl KOMOMHATO-
puKn», «BBeaeHne B TeOpuIo rpadoBy.

Copnepxanne nuaum «lIpencraBieHne JaHHBIX M ONMUCATENbHAs CTATHUCTHUKA» CIY>)KUT OCHOBOM JJIst
(dbopMUpOBaHKS HaBBIKOB Pa0OTHI ¢ MH(POPMAIMEN: OT YTEHUs U UHTEpIpeTaluu UHPOpMaIUH, peacTaB-
JIeHHOM B Ta0nMIlax, Ha AMarpaMMmax u rpadukax, 10 cOopa, IpeCTaBICHHs U aHaJIM3a JaHHBIX C UCIOJIb-
30BaHUEM CTAaTUCTHUYECKUX XapaKTEPUCTHK CpPeTHUX U paccenBaHUs. PaboTas ¢ maHHBIMH, oOydarouiuecs
y4aTcsl CUUTBHIBATh U UHTEPIPETUPOBATh aHHBIE, BBIBUTrAaTh, apIyMEHTUPOBATh U KPUTUKOBATh IIPOCTEH-
1K€ TUIOTE3bl, Pa3MBILUIATh HAJl (DaKTOpaMH, BBI3BIBAIOLIIUMH U3MEHYMBOCTh, U OLICHUBATh MX BIUSHUE
Ha paccMaTpHUBaeMble BEJIMYMHBI U MPOIIECCHI.

WMHTYNTUBHOE NPEACTABICHHUE O CIIYy4allHONM W3MEHYMBOCTHU, HCCIIEJOBAaHHE 3aKOHOMEPHOCTEH U
TEHJCHIIMA CTAHOBUTCS MOTHBUPYIOIIEH OCHOBOW JUIsl U3yYEHMsI TEOPUU BEPOATHOCTEN. bonbioe 3Haue-
HUE UMEIOT MPAaKTUYECKUE 3a/1aHUS, B YACTHOCTH OMBITHI C KJIACCHUYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMH.

[TonsiTvie BEpOSATHOCTH BBOJIUTCS Kak Mepa MpaBAononoous ciydaiHoro coobitus. [Ipu m3zyuenun
y4eOHOTro Kypca o0ydarolrecs 3HaKOMATCS ¢ MPOCTEUITMMH METOJIaMU BBIUMCIIEHHUS BEPOSITHOCTEH B CITy-
YalHBIX 3KCHEPUMEHTaX C PaBHOBO3MO>KHBIMHU JIEMEHTApPHBIMU HCXOJaMH, BEPOSTHOCTHBIMHU 3aKOHaMH,
MO3BOJIIOIIMMYU CTaBUTh U pellaTh Oojiee COoXKHbIE 3a7aun. B yueOHbIN Kypc BXOAST HauyalbHbIE Mpel-
CTaBJICHUS O CIy4alHBIX BEIMUMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.



B pamMkax yueOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOMIMXCS ¢ MHOKECTBAMU U OCHOB-
HBIMU ONEPALUSIMU HaJ] MHOXKECTBAMH, pACCMATPUBAIOTCS MPUMEPbl MPUMEHEHUs Ul pelleHus 3aaad, a
TaK)Ke MCMOJIb30BaHUS B IPYTUX MaTeMaTHUECKUX Kypcax U yUeOHBIX IpeaMeTax.

B 7-9 xnaccax mzydaercst yueOHbIH Kypc «BeposTHOCTh M CTaTUCTHKA», B KOTOPBIN BXOIAT pasje-
nel: «lIpencraBiieHre JaHHBIX U ONUCATENbHAsL CTATUCTHKA», «BeposTHOCTBY, «JIEMEHThl KOMOMHATOP -
K1n», «BBenenue B Teoputo rpadony.

Ha usydyenue yueOHOro Kypca «BeposTHOCTh U ctaTucTukay orBoautcs 102 vaca: B 7 kimacce — 34
yaca (1 gac B Hezento), B 8 kiacce — 34 yaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 yac B Hezelo).

COIJEPKAHUE OBYYEHUSA

7 KVIIACC

[IpencraBienne NaHHBIX B BUJE TAOMUI, AHarpaMm, rpadukoB. 3anoaHEeHUne Tabul, YTEHUE U T0-
CTpOEHHUE JuarpaMM (CTOJIOMKOBBIX (CTONIOUATHIX) M KPYTOBBIX). UTeHHE TpaKOB pPeatbHbBIX MPOLECCOB.
W3Bneuenue nHpopMaluy U3 AuarpamMm U TaOJIUL, UCIIOJIb30BaHUE U MHTEPIIPETALs] JaHHbIX.

OnwucarenpHas CTaTUCTUKA: CpeiHee apu(pMeTHYecKoe, MeMaHa, pa3mMax, Haubobllee U HAaUMEHb-
niee 3HauYeHUs1 Habopa YMCIOBBIX JaHHbIX. [I[prMeps! ciydaiiHON U3MEHYMBOCTH.

Crny4aliHbIid SKCTIEpUMEHT (OITBIT) U CiIydaiiHOe coObITHe. BepostHOCT M yactoTa. Ponb manoBepo-
ATHBIX M MPAKTUYECKU JJOCTOBEPHBIX COOBITHUI B MpHpoJie U B oOuiecTBe. MoHeTa M UrpajbHas KOCTh B
TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmmHbL. Yncno pédbep m cymMmapHas creneHb BepmuH. [Ipen-
craBneHue o cBs3HocTH rpada. Llenn u muxitet. [Tytu B rpadax. O6xox rpada (sitnepos myts). [lpeacras-
JeHue 00 OpueHTHpPOBaHHOM rpade. Pemenue 3a1a4 ¢ HoMoIbio rpados.

8 KVIACC

[IpencraBienue JaHHBIX B BUJIE€ TaOIUL, TUarpaMm, rpaguKos.

MHOXecTBO, JIEMEHT MHOXKECTBa, MOJAMHOXecTBO. Onepalnuu HaJl MHOXECTBaMHU: 00bEeIUHEHHE,
nepecedeHue, JononHeHre. CBONCTBA onepanyii HaJy MHOKECTBAMU: IIEPEMECTUTENBHOE, COYETATEIBHOE,
pacrpeenuTeNbHoe, BKIoUeHHs. Mcrnonp3oBaHue rpaduyeckoro MmpeacTaBieHUss MHOXKECTB JUIsl OIuca-
HUS peaJIbHBIX MPOIECCOB U SIBJICHU, IPU PEILIEHUH 3ajau.

W3mepenne paccenBaHHUs NaHHBIX. Jlucmepcust U CTaHAApTHOE OTKJIOHEHHE YHUCIIOBBIX HAaOOPOB.
Juarpamma paccenBaHUs.

OneMeHTapHble COOBITHS ciy4yaiiHoro onbita. CiydaiiHsle coObITHs. BeposiTHOCTH cOObITHI. ONBITHI
C PaBHOBO3MOKHBIMH 3JIEMEHTAapHBIMU COOBITUAMU. CiydaiiHblii BBIOOp. CBSA3b MEXIY MalOBEPOSITHBIMU
Y TIPaKTUYECKU JOCTOBEPHBIMH COOBITHSIMH B MPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa JNEpEBBEB: €IMHCTBEHHOCTH ITyTH, CYLIECTBOBAHME BHUCAYEH BEPLIMHBI, CBS3b
MEX/y YHCIIOM BEpIIMH U uuciioM pédep. [IpaBuio ymHOkeHus. Pemenue 3aau ¢ momMoIbo rpagos.

[IporuBononoxusie coObiTus. Juarpamma Diinepa. O0benuHeHNE U nepecedeHue coonituii. Hecos-
MecTHbIEe COObITHA. DopMyiia CII0KEHHSI BEpOSITHOCTEH. YcloBHasi BEepOSATHOCTh. IIpaBuio ymMHOXXeHUS.
He3zaBucumele cobbiTus. [Ipencrapnenue skcepuMeHTa B Buje JiepeBa. PemieHue 3a1au Ha HaXOXKICHHE
BEPOATHOCTEN € IOMOIIIBIO IEPEBA CIy4allHOIO SKCIIEpUMEHTA, JUarpamm Jiepa.

9 KJIACC

[IpencraBieHue JaHHBIX B BHJE TaOIUL, [uarpamm, rpa@uKoB, UHTEpHpeTalus JaHHbIX. UTeHue u
HOCTpOeHHE TaOJIHULL, TUarpaMM, rpauKkoB MO peasbHBIM JaHHBIM.

[TepectanoBku u ¢axtopuain. Coueranus u uucio coderanuil. Tpeyronbuuk Ilackans. Pemenue 3a-
J1a4 ¢ UCMOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckast BeposATHOCTb. CiydyallHbI BBIOOP TOYKU U3 (PUTYpHI HA TUIOCKOCTH, U3 OTpe3Ka U
U3 JyI'M OKPY’KHOCTH.

Hcneitanue. Yenex u Heynada. Cepust ucneltanuii 1o nepsoro ycnexa. Cepust ucnelranuii bepnyi-
au. BepositHocTH cOOBITHI B cepun ucnbiTanuii bepuyim.



CrnyualiHas BelIMUYMHA U paclpelielieHHe BEpOSITHOCTEN. MaremaTueckoe 0KUJaHUE U TUCIEPCHUS.
[Ipumepsl MaTeEMaTHYECKOTO OXKUAAHHS KAK TEOPETHUYECKOr0 CPEIHEro 3HayeHUs BEJIMYMHBI. MaTemaTu-
YECKO€ OKHUJIAHUE U JUCTIEPCUS CITYYaHOM BETUYMHBI «UHCIIO YCIIEXOB B CEpUM UCIIBITAHUNM bepHysim.

[TonsiTue o 3akoHe OosbIIMX yucel. M3MepeHne BEpOsITHOCTEH C MOMOIIBI0 YacToT. Poib u 3Have-
HHE 3aKOHA OOJIBIINX YUCET B IPUPOJIE U OOIIECTBE.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «BE-
POATHOCTD U CTATUCTUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOrpamMMbl yueOHOro Kypca «BeposITHOCTh U CTaTUCTHKA
XapaKTEepU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K MPOILJIOMY M HACTOAIIEMY POCCUHCKONW MaTEMAaTHUKH, LIEHHOCTHBIM OTHO-
HICHUEM K JJOCTHKEHHUSIM POCCUICKUX MAaTEeMAaTUKOB M POCCHIICKON MaTeMaTUYeCKOM IIKOJIbI, K UCIOIB30-
BaHUIO ITUX JOCTHKEHHI B IPYTHX HayKax U MPUKIAIHBIX cepax;

2) rpa:kKIaHCKoOe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00S3aHHOCTEH IPKIAHIHA M Pean3allii ero Mpas, MPeICTaBICHHEM
0 MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYP, SABICHUH, IPOLEAYP TPaKIaHCKO-
ro oburecTBa (Hampumep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO ATHUECKUX MPOOIIeM, CBS3aH-
HBIX C MPAKTHYECKUM MPUMEHEHHUEM JIOCTHKECHUN HAyKH, OCO3HAHUEM Ba)KHOCTH MOPaIbHO-3THUYECKHUX
MIPUHITUIIOB B JESATEIHHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTaHOBKOHM Ha aKTUBHOE Y4acCTHE B PEIICHUU MPAKTUUYECKHUX 3a/1a4 MaTeMaTUYECKOI HampaBIeHHO-
CTH, OCO3HAHHEM BaKHOCTH MATEMaTHYE€CKOTrO 0Opa30BaHUs HA MPOTSHKEHUU BCEH KU3HU YISl YCTICIIHON
po(heCCHOHATTLHOM IEATSIIBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BEIOOPOM U TIOCTPO-
€HUEM WHIUBUAYAIbHON TPACKTOPUU 0O0pa30BaHUs M KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB U
0OIIECTBEHHBIX MMOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K OMOIIMOHATILHOMY M ACTETHYECKOMY BOCIIPUATHIO MAaTEMATHYECKUX OOBEKTOB, 3a-
Jla4, pelieHui, pacCyX1eHUI, YMEHUIO BUAETh MaTEMaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAINEN B JEATEIHLHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEACTABICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS YeJIOBEKa, MPUPOABI U OOIIECTBA, TOHMMAaHUEM MAaTeMAaTHUUYECKOM HAYKH Kak
cdepbl YelOBEYECKOW NeATENbHOCTH, ITANOB €€ pa3BUTHSA U 3HAYUMOCTH AJIs Pa3BUTUS LMBUIU3ALINU,
OBJIQJICHHEM SI3IKOM MaTEMaTUKH U MaTEMaTUYECKON KyJIbTYpOM KakK Cpe/ICTBOM IO3HAHUS MUpaA, OBJIajie-
HHUEM IPOCTEHIIMMHU HABBIKAMH UCCIEN0BATEIbCKON NEATEIBHOCTH;

6) pusnueckoe BocnuTaHue, popMupoBaHue KYJLTYPbI 310POBbSI U IMOLMOHAJLHOIO 0J1aro-
MOJIy4Hsi:

FOTOBHOCTBIO IIPUMEHSATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOErO 3J0POBbs, BEAEHUS 310PO-
BOro o0pasa »u3HH (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHITHI U OT/AbIXA, PETyispHas Qu-
3U4YecKas akTUBHOCTbH), CQOPMUPOBAHHOCTHIO HaBbIKa peIeKCUu, MPU3HAHUEM CBOETO MpaBa Ha OMUOKY
Y TAKOI'0 e IpaBa APYroro 4YeiaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAIMEeH Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUHW JUIsl pelIeHus 3a7ad B 00JaCTH COXpPaHHO-
CTH OKPY’KArOIIEeH Cpebl, MNIAaHUPOBAHUS TIOCTYIIKOB M OIEHKH WX BO3MOXKHBIX TOCIEJICTBUN IS OKPY-
JKaIoIIen Cpe/ibl, 0CO3HAHUEM TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOoOJIeM U MyTel UX pelrieHus;

8) ajanTanusi K N3MEHAIUMCS YCJI0BUSM CONMATbHOM M PUPOJAHOM 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 JICATEIIPHOCTH HOBBIC 3HAHWS, HABBIKA U KOMIICTCHIINN U3 OIBITA IPYTHX;

HEOOXOUMOCTHIO B ()OPMUPOBAHUU HOBBIX 3HAHWI, B TOM 4Hciie ()OPMYJIUPOBATH HJICH, TIOHSTHS,
TUIOTE3bl 00 O0BEKTaX U SBJICHHSIX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH JE(UIIUTHI COOCTBEH-
HBIX 3HAaHUH ¥ KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

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

METAINPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHbIE YHuBEpPCAJAbHBIC y‘leﬁHBle JeHCTBUA

ba3oBble Jornveckue a1elcTBUS:

® BBIIBISATh M XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA MAaTEMaTHYECKHX OOBEKTOB, MOHSTHUH,
OTHOUIICHUN MEXy MOHSATUSMHU, (POPMYIHPOBATH OIMpENeTIeHHs MOHATUI, YCTaHABIUBATh CYyIIe-
CTBEHHBIW NPH3HAK KJIacCU(PUKAIIMKA, OCHOBAHUS JJIs1 000OIICHHS U CPaBHEHHUS, KPUTEPUH MPOBO-
JHMOTI'0 aHaJIN3a;

® BOCIPHUHHMATbH, GOPMYIUPOBATH U MPEOOPA30BHIBAThH CYKJICHUS: YTBEPAUTEIbHBIC U OTPUIIATEINb-
HbIE, €IMHUYHBIE, YACTHBIC U OOIINE, YCIOBHBIC,

® BBHIABIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpEYHs B (haKTaX, JAHHBIX,
HaOJIOZICHUSAX U YTBEPKJICHUSX, TPejIaraTh KPUTEPUU JJIA BBISIBIICHUS 3aKOHOMEPHOCTEH H MPO-
THBOPEYHIA;

e JIeJaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOYe-
HUM, YMO3aKIIFOUEHUH 110 aHAJIOTUU;

e pa3dupaTh JOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPXKACHHUH (IPSMbIE U OT MPOTHUBHOIO), MPOBO-
JUTh CAMOCTOSTEIHHO HECIOKHBIE TOKA3aTeIbCTBA MaTeMaTH4eCKUX (DaKTOB, BBICTPAUBATh apry-
MEHTAIINIO, IPUBOJAUTH MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHUS,

e BBIOMpATH CIIOCOO pelieHus yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEUICHHUS, BHIOH-
paTh Hanbolee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJIEIIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarebCcKue AeiCTBHUA:

® ICIOJIB30BAaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HaHUs, (OPMYIHPOBATH BOIIPO-
Chbl, GUKCHUPYIOIIKE MPOTUBOPEUNE, MPOOJIeMy, CAMOCTOSTENIFHO YCTaHABIMBATh UCKOMOE M JaH-
HOE, OPMUPOBATH THUINOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

® TIPOBOJUTH IO CAMOCTOSITEILHO COCTABIEHHOMY TIJIaHY HECJIOKHBIM KCIIEPUMEHT, HEOOJIBIIIOE HC-
CJIeIOBaHKEe MO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBhEeKTa, 3aBUCUMOCTEN OOBEeK-
TOB MEXIy c000ii;

® CaMOCTOSATENbHO (HOPMYIHUPOBATh 0OOOIIEHUS U BBIBOIBI IO pe3ylbTaTaM MPOBEAEHHOTO HaOII0-
JIEHUS, MCCIIEIOBAHNUS, OIICHUBATh JOCTOBEPHOCTD IMOTYYCHHBIX PE3yIbTaTOB, BEIBOJIOB U 000011Ie-
HUM;

® [IPOrHO3MPOBATH BO3MOXHOE PAa3BUTHUE IPOLIECCA, @ TAKIKE BBIABUIaTh MPEAIOI0KEHUS O €ro pas-
BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmaumeii:

® BBIABIATH HEIOCTATOYHOCTH U M30BITOYHOCTHh MH(POPMAIINH, TAHHBIX, HEOOXOUMBIX TSI PEIICHUS
3aJ1a4uM;

e BBIOMpATh, aHATU3UPOBATH, CUCTEMATU3MPOBATh U WHTEPIPETHPOBATH WH(POPMAIIUIO PA3IMUHBIX
BUJIOB U (hOpM TMpeICTaBICHMUS;

e BbEIOMpaTh PopMy mpeacTaBieHNs UHPOPMAUA U WUTIOCTPUPOBATH pEIIaeMbIe 3a7a4d CXEMaMH,
JuarpaMMamu, HHOUM rpauKoi U uX KOMOWHAIUSIMU;



OILICHUBATh HAAEKHOCTh MH(OPMALIUU TI0 KPUTEPHUSAM, MPEAJIOKEHHBIM YUUTEIeM Uil chopmymnu-
POBaHHBIM CaMOCTOSITEIBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPUHUMATEH U (DOPMYITHPOBATH CYXJICHHS B COOTBETCTBUU C YCIOBHUSMHU U IEISIMH OOIICHHUS,
SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOKO TOUYKY 3PEHUS B YCTHBIX W IMTUChMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh MOJYYCHHBIN PEe3yJIbTaT;

B XOJIe OOCYXKJIEHHUS 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOH TeMbI, IPOOJIEMBI, perIacMoit
3a/1auy, BBICKA3bIBaTh HJCH, HAIICJICHHBIC HA IMOWCK PEIICHHsI, COMOCTABISATh CBOU CYXKICHHS C
CYXKJICHUSIMHU JPYTUX YYACTHUKOB JHAJIOra, OOHAPYKUBATH PA3IMUYUE U CXOJCTBO MO3UIIMMI, B KOP-
pexTHOU popme popMyIHpPOBaTH PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEACTABIISITh PE3YNIbTAThl PEUICHUS 3a7aul, SKCIIEPUMEHTA, UCCIEAOBAHUS, MIPOCKTA, CAMOCTOs-
TEJIHHO BhIOMpATh (popMaT BHICTYIUICHUS C YYETOM 3ajad MPE3CHTAIlMU U OCOOSHHOCTEH ayInuTO-
puu;

MOHUMATh M UCTOIB30BaTh MIPEUMYIIIECTBA KOMAHIHON U WHIUBUAYATBHONH paOOThI MPU PEIICHUN
y4eOHBIX MAaTEMaTHYCCKUX 3a]1a4;

MPUHUMATh I1€JIb COBMECTHOW JIEATEIIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW padoTHI,
pacnpeensaTh BUIbI padoT, JOroBapUBaThCs, 00CYXKIaTh MPOLIECC U pe3yabTaT paboTsl, 00001aTh
MHEHHS HECKOJBKUX JIIOICH;

y4acTBOBAaTh B IPYNIOBBIX (popmax paboThl (00CyaeHUS, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI
U JIPYTHE), BBITIOJIHATH CBOIO YacTh PaOOTH U KOOPAWHUPOBATH CBOM JCUCTBUS C JPYTHMH YICHA-
MU KOMaHJIbI, OI[CHMBATh KA4eCTBO CBOETO BKJIAJa B OOIIMK MPOAYKT MO KpHUTEPHSIM, cHopmyu-
POBAaHHBIM YYaCTHHKaMH B3aUMO/ICHCTBUS.

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

Camoopranu3anus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, AITOPUTM PELIEHUS 3a7aui (WM €ro 4acThb), BBIOUpaATh CIOc00
peleHns ¢ y4€TOM HMMEIOLIMXCS PeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpOJIb, 3MOLMOHAJbLHBLIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIPOBEPKU, CAMOKOHTPOJS TpoIlecca U pe3ysbTara pelieHus MaTeMaTu-
YEeCKOI 3a1a4Hu;

NpEeABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEIICHUH 3a/1a4d, BHOCUTh KOPPEKTHUBBI
B ICATCIIBHOCTH HAa OCHOBEC HOBBIX O6CTO$IT€J'II)CTB, HaﬁI[CHHBIX OHII/I6OK, BBIAIBJICHHBIX pr,[[HOCTCfI;
OIICHUBATh COOTBETCTBUE PE3YNIbTaTa NEATEIHHOCTH MOCTABICHHOMN IENTU U YCIOBHUSIM, OOBICHATH
MNPUYUHBI JOCTUKCHHA UJIN HCAOCTUKCHUA LECIN, HAXOOUTDh OHII/I6Ky, JaBaTh OLICHKY HpI/IO6peTéH-
HOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy o0y4uenus B 7 kiacce o0yJarouuics MOTyIUT CICIYIONTUE TPEIMETHBIC PE3YJIbTATHI:
Yurate nHpOpMAaIIKIO, TPEICTABICHHYIO B TA0NIMIIAaX, HA JUarpaMmax, IpeICTaBiIsITh JaHHBIC B BUJIC

TaOIUII, CTPOUTH JUArpamMmbl (CTOIOMKOBEIE (CTONOYATHIEC) M KPYTOBEIE) [0 MaCCUBAaM 3HAUCHUH.

OmmceIBaTh " HUHTCPHNPETUPOBATE PCAIBHBIC YHCIOBBIC TAaHHBIC, MPCACTABJICHHLIC B Ta6n1/1uax, Ha

nuarpammax, rpaukax.

Hcnonp30BaTh 41 ONHUCAHUS JaHHBIX CTaTUCTUUYECKHE XAPAKTCPUCTHUKU: CPCAHEC apI/I(I)MCTI/I‘-ICCKOC,

MCauaHa, HanOOJIbIIee U HAMMEHBIIIEE 3HAYCHU, pa3sMax.

HmeTs mpencTaBieHue O ciay4yailHOW M3MEHUMBOCTH Ha MpHUMepax IeH, PU3NYEeCKUX BEIWYHH, aH-

TPOIMOMETPHUUCCKUX NAHHBIX, MMETH IPCACTABJICHUC O CTAaTHUCTHYCCKOM YCTOP'IQHBOCTH.



K koHIty 00ydenus B 8 kiacce 00yJarommiics MOIYYUT CICAYIOIINE TPEIMETHBIC PEe3yIbTaThI:

N3Bnekats u nmpeoOpa3oBbIBaTh HHGOPMAITUIO, MPEJACTABICHHYIO B BUJI€ TA0JIUII, AMarpamm, rpadu-
KOB, IIPEJICTABJIATh JaHHbIE B BUE TaOJIUILl, AMarpaMm, rpauKoB.

OnuceiBaTh JaHHBIC C TIOMOINBIO CTATUCTUYECKHUX TOKAa3aTeNel: CPeIHUX 3HAUYCHUN M Mep paccew-
BaHUs (pa3Max, TUCIIEPCHsI U CTAaHJAAPTHOE OTKIIOHCHHE).

HaxoauTh 4acTOThI YMCIIOBBIX 3HAYEHHUI M YaCTOTHI COOBITHIL, B TOM UYHUCIIE MO pe3yibTaTaM H3Me-
peHUH U HAOJIIOICHH.

HaxomuTh BEpOSITHOCTH CIIy4aiHBIX COOBITUN B OMBITAX, 3HAS BEPOSITHOCTH IJIEMEHTAPHBIX COOBI-
TUH, B TOM YHCJIE B OMBITAX C PABHOBO3MOXKHBIMU JIEMEHTAPHBIMU COOBITHUSIMHU.

Hcnonp3oBath rpaduueckue MOJIEH: IEPEBO CIy4ailHOTO SKCIIEPUMEHTA, AUarpaMMbl Dijiepa, dnc-
JoBas mpsiMasi.

OnepupoBaTh MOHATUSIMU: MHOXECTBO, MMOJMHOXECTBO, BBITIONHATH OTEpPAIllU HaJl MHOKECTBAMHU:
o0BeIMHEHUE, TTIepeceUeHne, JOOTHCHUE, IEPEUUCIISITh AIIEMEHTh MHOXKECTB, IPUMEHSITh CBOMCTBA MHO-
JKECTB.

Hcnonp3oBath rpaduyeckoe MpeicTaBIeHHe MHOKECTB U CBSI3ed MEXly HUMHU Ui OMHCAHUS MPO-
IIECCOB U SIBJICHHI, B TOM YHUCJIC TIPH PEIICHUH 33]a9 U3 IPYTHX y4eOHBIX MPEIMETOB M KYpPCOB.

K koHiy o0ydenus B 9 kiaacce 00yJaromuiics MOIyYUT CIECTYIONIUE TPEIMETHBIE PE3yIbTAThI:

W3Bnekats U mpeoOpa3oBbIBaTh MHGOPMAIUIO, TPEJCTABICHHYIO B PA3JIMYHBIX UCTOYHHKAX B BHJIE
TabNuI, AUarpaMM, rpaduKoB, IPEACTABIATh JaHHBIC B BUAE Ta0JIUIl, AUarpaMM, TpaduKoB.

Pemath 3amaun opraHU30BaHHBIM TIEPEOOPOM BAPHAHTOB, a TAKXKE C UCTIOJIH30BAaHUEM KOMOMHATOP-
HBIX TIPABHJI U METOIOB.

Hcnonp30BaTh onucaTeNbHBIE XapaKTEPUCTUKU AJII MACCHBOB YHCIIOBBIX JAHHBIX, B TOM YHCIIE
CpeIHUE 3HAUCHUS U MEPhI pacCEHBaHUSI.

HaxomuTe 9acTOThl 3HAUYEHUH W YaCTOTBHI COOBITHS, B TOM YHCIIC MOJIB3YSCh PE3yJIbTaTaMH IMPOBe-
NEHHBIX H3MEPECHUN U HAOITIOICHUIH.

HaxoauTbh BEepOSITHOCTH Cy4ailHBIX COOBITUI B M3yYEHHBIX OMBITaX, B TOM YHCIIE B OIBITaX C paB-
HOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH, B CEPUSX UCHBITAHUHN IO IEPBOTO yCIeXa, B CEPHUSIX UCIbI-
TaHni bepHymn.

NmeTs peacTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSATHOCTEM.

HmeTh mpeacTaBieHre 0 3aKOHE OONBIINX YHCET KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B CIIy4aiiHON
W3MEHYUBOCTH U O POJIM 3aKOHA OOJBIINX YHCE 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 I10 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/7f417tb2
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 O06o01enue, 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 bomermror 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- | bubmmorexa [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 HanMeHbIIee 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
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20  T'mcrorpammsbl 1
21  T'mctorpammsr 1 https://m.edsoo.ru/863eeelc
[TpakTuyeckas padora "Cnyuaiinas 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 CBSA3HOCTHU 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 bubnnorexa 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

I[TPOTPAMME
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8 KJIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

JI:;')H Tema ypoka Beero . IIp. /lara o0pa3oBaTeibHbIe pecyp-
pad  pa0. ChlI

1 [IpencraBnenue nanupix. Onuca- 1 bu6mmoreka [IOK

TEJbHASI CTATUCTHKA https://m.edsoo.ru/8631029¢
) Crnydaiinast u”3MeH4nBOCTh. CpeHue 1 bubnmoreka [JOK

YHUCJIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crny4aiiable coObITHs. BeposiTHOCTH 1 bubmuorexa [JOK

Y 9aCTOTHI https://m.edsoo.ru/86310578
4 OTkJI0HEHUs 1 https://m.edso0.ru/863f0a50
5 Jlucriepcust uncinoBoro Habopa 1 https://m.edsoo.ru/863f0a50
6 CrangapTHOE OTKJIOHEHUE YHCIIOBO- 1 bu6mmoreka [IOK

ro Habopa https://m.edsoo.ru/86310bfe
7 JlmarpaMmbl paccerBaHUs 1 https://m.edsoo.ru/863f0ea6b
8 MHOK€eCTBO, ITOJIMHOKECTBO 1 https://m.edso0.ru/863f1180
5 ommene, nepeconeme, somonne. | Bubmorera LIOK

e ’ ’ https://m.edsoo.ru/863f143¢
10 DneMeHTapHbie coobiTus. Ciryyaii- 1 bubnuorexa [JOK

HbIE COOBITHS https://m.edsoo.ru/863fldec
11 e covumun, Beponrmocri coome 1 buGmoresa LIOK

- https://m.edsoo.ru/863fldec
12 wermaprni covummi, Cryai- 1 buGmorexa LIOK

HEI BBIGOD https://m.edsoo.ru/863f21ca

CBoiicTBa epeBa: eIMHCTBEHHOCTD
|3 TIYTH, CyLIECTBOBaHME BHUCSYEH BEP- 1 bubnuoreka [IOK

IIMHBI, CBSI3b MEX/y YHCIIOM Bep- https://m.edsoo.ru/863f2bac

IIMH U 9rciioM pEdep
14 IIpaBmiio yMHOXKEHUS 1 https://m.edsoo.ru/863f2cd8
15 Huarpamma Ditnepa. O0beinHEHUE U 1 bubnnoreka [JOK

nepeceyeHne coObITUI https://m.edsoo.ru/863f3214
6 Venomen seponroets Hewmmen 1 buGmnorexa IOK

MBIE COGBITHS https://m.edsoo.ru/863f38ae

KonTpomnpHas paboTa mo Temam
17  "Cayuyaiinblie coObiTus. BeposT- 1 1 https://m.edsoo.ru/863f4312

HocTb. ['padbr”

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

17 1 1
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Koa npose- .
pSIEMOTO pe- HponepﬂeM“me NnpeMeTHbIE pe3yJbTaThl 0CBOEHHUsI OCHOBHOM 00pa-
SyIETATA 30BaTeJIbHOM MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusl
5 BeposTHOCTh U cTaTucTHKa
Uwurare nHGOpPMAIIIIO, TPEICTABICHHYIO B TA0IUIIaX, HA AUArpaMmax, mpei-
5.1 CTaBJISATh JIaHHBIE B BHJE TaOJUIl, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIC
(croyib4aTkie) U KPYyroBbIe) MO MACCHBAM 3HAYCHUN
59 OnuceIiBaTh U UHTEPIIPETUPOBATH PEAIbHBIC YUCIIOBBIC JAHHBIE, MPE/ICTaB-
' JIEHHBIC B TAONMUIIAaX, HA TUarpaMmax, rpadukax
Hcnonws30BaTh I ONMUCAHUS JAHHBIX CTATUCTHYCCKHUE XapaKTCPUCTUKH:
53 cpennee apudmMeTnueckoe, MeanaHa, HauOoJbIlIee U HAUMEHbIIee 3HAYCHU,
pazmax
Nwmets mipencTaBieHune o ciay4yailHOW M3MEHYMBOCTH Ha MpUMepax LieH, (u-
54 3UYECKUX BEJIMYMUH, aHTPOIIOMETPUUYECKUX JAaHHBIX, UMETh MPEACTABICHHUE O
CTaTUCTUYECKOU YCTOMYMBOCTHU
8 KJIACC

Kon nposeps-
€MOro pe3yJib-
TaTa

5.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOII 00pa3oBaTeib-
HOM MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHUs

BeposiTHOCTB 1 cTaTuCTHKa

N3Bnekaty u npeoOpa3oBbIBaTh MHPOPMAIIHMIO, TPEICTABICHHYIO B BHJE TaOJMII,
auarpamm, rpadukoB, MPeACTaBIATh JaHHbIE B BUJIE TaOIHII, Tuarpamm, rpagikoB

52

53

OnuceiBaTh JaHHBIE C IOMOIIBIO CTATUCTUYECKUX MTOKA3aTENIeH: CPEIHUX 3HAYCHUH
U Mep paccenBaHus (pa3Max, JUCIEPCUs U CTaHJAPTHOE OTKIOHEHUE)

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHII, B TOM YHCIIE MO pe-
3yJIbTaTaM U3MepeHuil 1 HaOIroAeHu i

54

5.5

HaxomuTh BeposSTHOCTH CllydallHBIX COOBITUH B OMbBITaX, 3Has BEPOSTHOCTH dJe-
MEHTapHBIX COOBITHI, B TOM YHCJIE B ONBITAX C PABHOBO3MOXKHBIMHU 3JI€MEHTapHbI-
MU COOBITUSIMHU

Hcnonb3oBath rpadguueckue MOJIENU: JIEPEBO CIy4alHOTO AKCIEPUMEHTa, IHa-
rpamMmbl Dilsiepa, 4ucioBas npsimast

5.6

OHepI/IpOBaTB MOHATHUAMU: MHOKCCTBO, ITIOJMHOXKCCTBO; BBIIIOJIHATH OIICpAllUU HAl
MHOXKCECTBaMHU: O6L€JII/IH€HI/IG, MNEPECCUCHUEC, NOIMOJHCHUC, ICPCUNCTIATE 3JICMCHTEI
MHOXKCCTB, IPUMCHATH CBOMCTBA MHOXKECTB

5.7

Hcnons3oBaTh Fpa(I)I/I‘-ICCKOC MMpEaACTaBJICHUC MHOXKCECTB U CBsI3eM MCKAY HUMU IJId
OIMMCaHUsA MPOLUECCOB U SIBJIeHI/IfI, B TOM YHCJIC IpU PCIICHHUU 3aaa4 U3 APYTux
y‘{e6HHX npeaAMETOB U KYpPCOB



9 KVIACC

Kox npoBeps-
€MOro pe3yJib-
Tara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa3oBaTeib-
HOIl MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

5 BepostHOCTB U cTaTHCTHKA
N3Bnekarp u npeodpa3oBbIBaTh HHPOPMAIHIO, TPEICTABICHHYIO B PA3JIMYHBIX HMCTOY-
5.1 HUKaX B BUJC TaOJIMII, 1UarpamMmm, rpauKoB, MPEJICTaBIATh JaHHBIC B BHJE TAOJIHII,
Jayarpamm, rpaukoB
59 Pemarp 3amaun opraHU30BaHHBIM MepeOOpPOM BapUaHTOB, & TAKXKE C UCTIOJIB30BAHUEM
' KOMOWHATOPHBIX MPABWI U METOIOB
53 Hcrnonb30BaTh onucaTenbHbIE XapaKTEPUCTUKHU JJII MAaCCHBOB YHCJIOBBIX JAaHHBIX, B
TOM YHCJIE CPEIHHE 3HAYCHUSI U MEPBI PaCCEHBAHUS
54 HaxoauTh 9acTOTHI 3HAYCHUN ¥ 9aCTOTHI COOBITHUS, B TOM YHCJIC TIOJB3YSICh PE3yIIbTa-
TaMH NMPOBEAEHHBIX U3MEPCHHUI U HAOIIOICHU I
HaxoauTh BEpOSATHOCTH CIIy4ailHBIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM YHUCIE B
5.5 OTIBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSMH, B CEPHSIX UCIBITAHUH JI0
MEPBOro ycIexa, B Cepusix ucnbiTanuii bepuymmm
5.6 HmeTh npecTaBiieHue O CIIy4aifHON BEIMYUHE U O PACIIPEEICHUN BEPOATHOCTEH
57 HmeTs mpejcTaBieHUe O 3aKOHE OOJBIINX YHCEI KaK O MPOSBICHUHA 3aKOHOMEPHOCTH

B CHy‘I&ﬁHOﬁ HU3MCHYHMBOCTHU M O POJIK 3aKOHA OOJIBIINX YHCENT B IIpupoac u 06H_ICCTBC

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

7 KUIIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHMS
5 BepositHOCTB 1 cTatucTHKa
[IpencraBnenue NaHHBIX B BUJE TaOJML, TuarpaMM, rpaukoB. 3arojHeHHe TaOJuLl, YTe-
51 HUE U MIOCTPOEHUE AuarpaMM (CTOIOMKOBBIX (CTOI0YATHIX) U KpYroBbix). Urenue rpadu-
' KOB peaJIbHBIX MpoleccoB. M3BnedeHne nHGpOpMauy U3 quarpaMm U TabJull, UCIIONIb30-
BaHUE U UHTEPIpPETalus JaHHbBIX
59 OmnucarenpHas CTaTUCTUKA: CPeHEE apuMeTHdecKkoe, MeIrana, pa3mMax, HauOoJbIlIee u
) HauMEeHblIlee 3HaueHus1 Habopa YMCIOBbIX JaHHBIX. [IpuMeps! ciiydaiiHONH M3MEHUYMBOCTH
CrnyyaitHblll SKCTIEpUMEHT (OIBIT) U ciiydaiiHoe coObiTue. BepodrHocTs u yactora. Ponb
5.3 MaJIOBEPOSITHBIX U MPAKTUYECKH JIOCTOBEPHBIX COOBITUH B MpHpoJie U B odiiecTBe. MoHe-
Ta ¥ UrpajibHas KOCTh B TEOPUU BEPOSTHOCTEM
I'pad, Bepmmna, pedpo. Ctenens BepmnHbl. Yncno pédep u cymMMapHasi CTETICHb BEPIIIHH.
54 [IpencraBnenue o csizHocTH rpada. Lenu u nukisl. [Tytu B rpadax. O6xox rpada (sitne-
' poB myTh). I[IpeacraBnenne 06 opueHTHpoBaHHOM Tpade. Pemenue 3amad ¢ MOMOIIBIO
rpa¢os
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
5 BeposiTHOCTB 1 cTaTUCTHKA




5.1

[IpeacrasneHne TaHHBIX B BUJE TAOJIUII, TUArpaMm, rpaduKoB

MHOXECTBO, PIEMEHT MHOXECTBA, MOAMHOXKECTBO. Omnepanuu HaJ MHOXECTBAMHU: 00b-

5.2
€IMHEHNE, IIEpEeCEUYECHUE, JOIIOJIHEHUE
53 CpolicTBa omnepanuili Haj, MHOKECTBAMU: MIEPEMECTUTEIBHOE, COUETATENIbHOE, pacIpeie-
' JIUTEIbHOE, BKIIOUEHUS
54 Hcnonb3oBanue rpaguueckoro MpecTaBlIeHNs MHOXKECTB JUIsl OMMCAHUS PeajbHBIX MPO-
' LIECCOB U SIBJIEHUH, IIPU PELICHUHU 3a]1a4.
55 N3mepenue paccenBaHMs JaHHBIX. Jlucnepcuss M cTaHIApTHOE OTKJIOHEHHE YHCIIOBBIX
' HabopoB. JlnarpaMma paccenBaHMs
DneMeHTapHbIe COOBITUS ciydaiiHoro ombiTa. CiydaiiHbie coObITHA. BepositTHOCTH COOBI-
56 THid. ONBITBI C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHsIMHU. CiydalHBIN BBIOOD.
' CBs3b MEX/1y MaJOBEPOSTHBIMH U MPAKTUYECKU JOCTOBEPHBIMU COOBITHUSIMH B IIPHUPO/IE,
00IIIeCTBE U HAyKe
HepeBo. CBONCTBA 1€PEBBEB: €AIUHCTBEHHOCTh IIYTH, CYLIECTBOBAHUE BUCAYEH BEPILIUHBI,
5.7 CBSI3b MEXJ1y YMCIIOM BEpILIMH U yuciioM pEodep. [IpaBuno ymHoxxenus. Pemenue 3anad ¢
MOMOIIIbIO TpadoB
53 [IpotuBononoxxueie coObITHs. [Juarpamma Ditnepa. O0beUHEHUE U TTEpeceueHue coObI-
' Tnii. HecoBmectHbie coObITHsI. DOpMYyIIa CIIOKEHHS BEPOSITHOCTEN
5.9 YcnoBHast BeposiTHOCTD. [IpaBuiio ymHoxenus. HesaBucrumpie coObITHS
510 [IpencraBienue skcrepuMeHTa B BUE JepeBa. Pelienue 3aau Ha HaXOXJIEHUE BEPOAT-
' HOCTEH C MOMOUIBIO JIepeBa CIIY4allHOTO IKCIIEPUMEHTA, Auarpamm Diliiepa
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
5 BepositHOCTB 1 cTaTucTHKa
- [IpencraBnenue naHHBIX B BUAE TaOnMll, auarpamm, rpadukoB, MHTEpIpETAIUs JaHHBIX.
YreHue 1 NOCTpOECHUE TaOJIUL, TUarpaMM, rpaduKoB MO peanbHbIM JaHHBIM
5.2 [TepectanoBku u pakropuan
53 CoueTraHus U YUCIIO COUETAHUN
54 Tpeyronsauk [Tackans. Pemenue 3a1au ¢ UCoyib30BaHMEM KOMOWHATOPUKH
I'eomerpuueckas BeposiTHOCTh. CiydailHbIi BBIOOp TOYKHM M3 (UTYpHI HA IUIOCKOCTH, U3 OT-
5.5
pe3Ka U U3 AYr'¥ OKPYKHOCTH
5.6 Ucneiranne. Yenex u Heynaua. Cepus UCIBITAHUN 0 EPBOIO ycrexa
5.7 Cepus ucnsitanuit bepuymu. BepositHoctu coObITHI B cepun ucnibiTanuii bepaysnu
5.8 CrnyuaiiHas BeJIMUMHA U paclpeesieHue BEPOSTHOCTEN
59 MaremaTtnueckoe OXuAaHue u aucrnepcus. IIpuMepsl MaTeMaTHYECKOr0 OXHUAAHUS KaK TEO-
PETHUYECKOT0 CPETHETO 3HAUEHHSI BETUUHHbI
510 MaremaTnueckoe 0XKMJaHUE M JAUCIIEPCHUS CIydailHOW BEJIMYUHBI «UHCIIO YCIIEXOB B CEPHUH

ucneITaHui bepHyimn»




- [Tonsitue o 3akoHe OONBIIMX Yncels. Mi3MepeHne BEpOATHOCTEH ¢ MOMOIIbI0 4acToT. Ponb u

3HaUEHUE 3aKOHA OOJIBIINX YKMCEI B IPUPOJIC U OOIIEeCTBE

IMPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kox npose-
psieMoro Tpe-
ooBaHuA

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 0CBOECHHUSI OCHOBHOI 00pa30-
BaTeJbHOH MPOrpaMMbl OCHOBHOI0 0011ero o0pa3oBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh NOHATHAMU: MHOKECTBO, IIOJIMHOKECTBO, OIEpalluy HaJl MHOXECTBa-
MH; yMEHHE ONEepUpOBaTh MOHATHAMHU: rpad, CBA3HBIN rpad, nepeBo, LUK, MPUMEHATh UX
1 OpU PeLICHUH 3aJay; YMEHUE HCIOJIb30BaTh Ipaduueckoe MpeJCTaBICHUE MHOXKECTB JUIS
OTHCAHMsI PEATBHBIX MPOIECCOB U SIBICHUH, PU PEIICHUHU 33a/1a4 U3 IPYTUX y4eOHBIX Mpej-
METOB

YMeHue OIICPpHUPOBATH IMMOHATHAMU: OIIPECACICHUC, AKCMOMaA, TCOPEMaA, NO0Ka3aTCIbCTBO; YMC-
2 HUC pacCrio3HaBaTb UCTUHHBIC U JIOKHBIC BBICKA3bIBaAHWSA, IIPUBOAUTL NPUMEPLI U KOHTPIIPU-
MCPbI, CTPOUTDb BbICKA3bIBAHUA U OTPULIAHUS BBICKa3bIBaHHI

YMeHHe onepupoBaTh NOHATUAMU: HATYpaIbHOE YUCIIO, IIPOCTOE U COCTABHOE YUCIIO, ACIIH-
MOCTh HaTypaJbHBIX YHCEN, MPU3HAKU JIEIIUMOCTH, IEJI0€ YHUCI0, MOIYJb YHCIa, OOBIKHO-
BEHHast IpoOb U AecATHUYHAs Ipo0b, CTAaHJIAPTHBIA BUJ YKCIIA, PALlMOHATIBHOE YUCIIO, Uppa-
LMOHAJIHOE YMCJI0, apu(PMETUUYECKUI KBAJAPAaTHBIH KOPEHb; YMEHUE BBINOIHATH JEHCTBUS C
YHUCJIaMM, CPaBHMBATb M YIOPSAJAOYUBATH YMCIA, IPEACTABIATH YKCIIA HAa KOOPAUHATHOMN
IIPSIMOM, OKPYIJIATh YMCJa; YMEHME J1€J1aTh IPUKUIKY U OLICHKY pe3yJbTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHATHSAME: CTEIIEHB C IEJIBIM IOKa3aTelieM, apuMETHICCKUN KBaI-
paTHBI KOpEHb, MHOTOWIIEH, anreOpanyeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOpHEM
HATypaJbHON CTENIEHU OOJBINE €IUHUIIBI, YMEHUE BBIMOIHATH pacu€Thl o (opmyiam, mpe-
00pa3oBaHUs LENBIX, TPOOHO-PAIIMOHANBHBIX BBIPAKEHHUN U BBIPAKEHUN C KOPHSIMH, pa3iio-
JKEHWE MHOTOWIEHA Ha MHOXHTENH, B TOM YHCII€ C HCIOJb30BaHUEM (GOPMYNT Pa3HOCTU
KBaJPaToOB U KBaJpaTra CyMMbI U pa3HOCTH

YMeHue onepupoBaTh NOHATUSMHU: YHCIOBOE PABEHCTBO, YPABHEHHE C OJHOW NMEPEMEHHOM,
YHICJIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHON; YMEHHE PelllaTh JIMHEWHbIE U KBaapaT-
HBbIE YpaBHEHHUS, JPOOHO-pallMOHATIBHBIE YPABHEHHUS C OJHON TMEPEMEHHOW, CHCTEMBI JIBYX
5 JUHEHHBIX YpaBHEHMI, JTUHEHHbIE HEPaBEHCTBA U WX CHCTEMBI, KBaJpaTHble U JPOOHO-
palMoHaIbHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOHN, B TOM YHCIIC NMPU PEIICHUH 3a1ad U3
JPYruX NPEeIMETOB U MPAaKTUYECKHX 3a/1a4; YMEHUE UCI0JIb30BaTh KOOPIMHATHYIO IPSIMYIO U
KOOPJMHATHYIO TJIOCKOCTH JJISI M300paKeHUs PEeIICHU YpaBHEHUN, HEPABEHCTB U CUCTEM
YMeHne onepupoBaTh MOHATHAMU: QyHKIUSA, rpaduk GYHKINHA, HYTU (YHKIIUH, TPOMEXKYT-
KM 3HAKOMOCTOSHCTBA, IPOMEXYTKH BO3pacTaHus, YObIBaHUS, HaUOOMbIEe U HAaUMEHbIIIEe
3HauYeHUs (DYHKIMH; YMEHUE OMEPUPOBATh MOHATHUAMH: TIPsSMas MPOMOPIHOHAILHOCTD, JIH-
6 HeltHas (QyHKIS, KBaJpaTudHast QyHKIHs, oOpaTHas MPONOPIMOHATBLHOCTh, Tapabona, TH-
nepbosa; yMeHue CTpouTh rpaduku (HYHKIHMA, HCTIOIB30BaTh TPaQUKH IS OMpeaeiIeHUs
CBOICTB MIPOIIECCOB M 3aBHCHUMOCTEMH, JJIsl pEIICHUs 3a7a4 U3 JPYTuX yu4eOHBIX MPEeIMETOB U
peaTbHOM KU3HHU; YMEHHE BhIpaXaTh (HOPMYJIaMy 3aBUCUMOCTH MEXTY BETUINHAMU

YMeHne onepupoBaTh MOHATHIMH: TOCIEIOBATEIHHOCTD, apu(MeTUIeCKasi U TeOMETpHUUe-
CKasl MPOTPECCUU; YMEHHE HCIIOIh30BaTh CBOMCTBA MOCIIE0BATEILHOCTEN, (DOPMYIIBI CYyMMBI
1 O0IIIero uieHa MpU pelieHrH 3a7a4, B TOM YHCIIe 337a4 U3 APYruX y4eOHBIX MPEIMETOB U
peanbHOU )KU3HU

8 YMenue pelIaTh 3aJa4u pa3HbIX THUIIOB (B TOM YHCJIC HAa IMPOULCHTHI, JOJHW U YaCTHU, ABUKC-
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HHUe, padoTy, LleHy TOBAapOB U CTOMMOCTb MOKYIOK M YCIYI, HQJIOTH, 3aJa4d U3 00JacTh
yIpaBJICHUS JTUYHBIMU M CEMEHHBIMU (PMHAHCAMH); YMEHHE COCTABJISTh BBIPAKECHUS, YpaB-
HEHUs, HEPAaBEHCTBA U CHUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIEI0BATh IIOJIy4EHHOE PELICHUE U
OLICHMBATh [IPaBAOI0I00HOCTh MOJIYYEHHBIX PE3YJIHTaTOB

YMeHue onepupoBaTh NOHATUSAMH: (UTYpa, TOYKA, OTPE30K, MpsAMas, JIyd, JJOMaHasi, yrod,
MHOTOYTOJIHHK, TPEYroJIbHUK, PaBHOOEAPEHHBIH M PAaBHOCTOPOHHMH TPEYrOJIbHUKH, IPs-
MOYTOJIbHBI TPEYTroJbHUK, MeInaHa, OMCCEKTPUCA U BHICOTA TPEYTOJIbHUKA, YETHIPEXYTOIIb-
HHK, [TApaJuIeJIorpaMM, poMO, IPSMOYTOJIbHUK, KBAApaT, TParelys; OKpPyKHOCTb, KPYyrT, Ka-
caTebHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (PUTypamMH; YMEHHE pelIaTh 33aJadd, B TOM
YHCIIe U3 MIOBCEAHEBHON XHU3HU, HA HAXOKACHHE TeOMETPUYECKUX BEIMUUH C IPUMEHEHHEM
U3YyYEHHBIX CBOMCTB GUTYp U (PakToB

YMeHue onepupoBaTh MOHSATHSIMU: PAaBEHCTBO (UTYp, PABEHCTBO TPEYTOJIBHHUKOB; Iapali-
JEJIBHOCTh W INEPHEHAMKYISIPHOCTh MPSAMBIX, YIOJI MEXIY IPSIMBIMHU, INEPIEHIUKYILAP,
HaKJIOHHAsA, MPOEKLHs, nojodue Guryp, mogoOHbIe TPEyroJbHUKH, CAMMETPHSI OTHOCHUTEIIb-
HO TOYKHM M IPSIMOI; yMEHHE paclo3HaBaTh PaBEHCTBO, CHMMETPHIO U noaodue ¢uryp, na-
PaJUIEIBHOCTD U NEPIEHANKYIIPHOCTD IPSIMBIX B OKPYKAIOIIEM MUPE

YMeHue onepupoBaTh MOHATUSMU: JJIMHA, PACCTOSIHUE, YroJl (BeMYMHA yria, CHHYC U KO-
CUHYC yTJjia TPEYroJlbHUKA), IIIOIIA/Ib; YMEHHE OLICHUBATh pa3Mephl IPEIMETOB U 0OBEKTOB B
OKPY’KaIOIIIeM MHPE; YMEHUE NMPUMEHATHh (POPMYIIbl IEPUMETPA U IO MHOTOYTOJIbHHU-
KOB, JUTUHBI OKPYXKHOCTH U IUIOIIATH Kpyra, o0bemMa MpsSMOYroJbHOTO Mapajlieenurne/a;
YMEHUE TPUMEHSATh MPU3HAKU PABEHCTBA TPEYTOJBHHUKOB, TEOPEMY O CYMME YIJIOB Tpe-
yroibHuKa, Teopemy Iludaropa, TPpUrOHOMETPHUYECKHE COOTHOUICHHS MJi BBIYUCICHUS
JUTMH, PACCTOSIHUM, TUIOIIANEH

YMenue n3o0paxaTh IUIOCKUE QUTYphl U UX KOMOHMHAIIMU, MPOCTPAHCTBEHHbIE (DUTYPHI OT
PYKH, C TIOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB MO TEKCTOBOMY HIIH
CUMBOJIbHOMY OMHCAHUIO
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YMeHue onepupoBaTh MOHATUAMU: IPAMOYrOJIbHAS CUCTEMa KOOPAMHAT, KOOPAMHATHI TOY-
KM, BEKTOp, CyMMa BEKTOPOB, IIPOU3BEIACHUE BEKTOPA HA YUCIO, CKAISPHOE MPOU3BEACHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPHI U KOOPAMHATHI I IPEICTABICHUS NAaHHBIX U
pelIeHus 3a/1a4, B TOM YUCIIE U3 IPYTUX YYEOHBIX MIPEIMETOB U pEaIbHOM JKHU3HU

YMeHue onepupoBaTh NOHATUSIMU: CTOJIOMKOBBIE U KPYTOBBIE MarpaMMbl, TaOJIMLIbI, Cpe-
Hee apudmMeTnyeckoe, MeMaHa, HauboJbllee U HaMMEeHbIllee 3HAYEeHUs!, pa3Max 4HCIOBOTO
Habopa; yMeHue HU3BJIeKaTh, UHTEPIPETUPOBATh U MPEoOPa30BbIBaTh MH(GOPMAIUIO, MPEa-
CTaBJICHHYIO B TAaOJUIaX U Ha AMarpamMmax, OTPaKarollyl0 CBOWCTBA U XapaKTEPUCTUKU pe-
AJBHBIX IIPOLIECCOB U SIBJIICHUM; YMEHHE PACIO3HABATh U3MEHUYMBHIC BEIMYHMHBI B OKPYKaIO-
IEM MUPE
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YMeHue onepupoBaTh MOHATUSAMU: CIy4YalHBIA ONBIT (CIy4allHBIA SKCIIEPUMEHT), 3JIEMEH-
TapHOE COOBITHE (PJIEMEHTAPHBIN MCXOJ]) CIIY4alHOTO OIbITa, CIyYailHOE€ COOBITHE, BEPOAT-
HOCTh COOBITHS; YMEHHE HAaXOJHUTh BEPOSITHOCTU CIy4YalHBIX COOBITUH B OIBITaX C PaBHO-
BO3MOXXHBIMH AJIEMEHTAapPHBIMU COOBITHSIMH; YMEHUE pelIaTh 3a/1a4l METOIOM OpPraHW30BaH-
HOTO nepedopa M ¢ HCIOJIb30BaHUEM ITPaBUIa YMHOXKEHHSI;, YMEHHE OIIEHUBATh BEPOSTHOCTH
peasbHbIX COOBITUN U SIBIIEHUH, TIOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOAT-
HBIX COOBITHI B OKPYKAIOIIEM MUPE U B KU3HHU; 3HAKOMCTBO C IOHITHEM HE3aBUCUMBIX CO-
OBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBILIUX YHUCEII U €0 POJIbI0 B MACCOBBIX SIBJICHUSIX

YMeHue BpIOUpATh MOAXOALINN U3ydEeHHBIH METOJ IJIsl pelleHusl 3a1a4i, PUBOAUTH MPU-
Mepbl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U KU3HU, PACIIO3HABATh IPOSIBICHUE
3aKOHOB MAaT€MATHKHU B UCKYCCTBE, ONHMCHIBATH OT/IEIBHBIE BBIJAOIINECS PE3YJIbTAThI, MOTY-
YCHHBIE B XOJ€ Pa3BUTHSA MAaTEMAaTUKU KaK HAyKW, IIPUBOJUTH IIPUMEPHI MAaTEMaTUYECKUX
OTKPBITHI U UX aBTOPOB B OT€YECTBEHHON M BCEMUPHOW HCTOPUH
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