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AnantupoBaHHas pabodas mporpamMma o MaTeMatuke st 8-9 kjaaccoB pa3paboTaHa ¢ yd4eToMm Tpedo-
Banuii ®I'OC 00O, yrBep:kIeHHBIM NpHKa30oM MuHHCTEpCTBA 00pa3oBaHus U HaAyKH Poccuiickoit
Oenepanun ot «17» nexadps 2010 r. Ne 1897, B cooTBeTCTBUU C aBTOpCKOit mporpamMmmoit A.I'. Mep3-
nsik, B.b. Tlonouckuii, M.C. Axup, E.B. byriko (Marematuka: nporpammsl : 5—9 knaccel A.I'. Meps-
nsik, B.b. TTononckwuii, M.C. Sxup, E.B. byniko /. — M. : Benrana-I'pad, 2019. — 112 ¢.)

YMK:

1. Anrebpa 8 xnacc: 'eomerpust 8 kitace yd4eOHHK AJ1sl yyanuxcst o01meoopa3oBaTenbHbIX yupexxaenuii / A.I'. Mepask,
B.b. Ionouckwit, M.C. Skup. — M.: Benrana-I'pad, 2020.

2. Anreopa 8: ['eomerpus 8 kjlace  JUIAKTUYCCKUE MaTEpUAIBL: COOPHUK 3a[ad M KOHTPOJBHEIX padot / A.I'. Mep3isk,
B.b. ITonouckwit, M.C. Skup. — M.: Benrana-I'pad, 2013.

3 Anrebpa 8: meroguueckoe nocodue / A.I'. Mepainsk, B.b. [Tononckuit, M.C. SIxkup. — M.: Benrana-I'pad, 2020.

4. Anrebpa 9 wmacc: 'eomerpust 9 kiacc y4eOHUK AU yHanIuxcs o0meoopa3oBaTenbHbIX yapexkaennii / A.I'. Mep3ik,
B.b. ITonouckwmit, M.C. Sxup. — M.: Benrana-I'pag, 2020.

5. Amrebpa 9 wiracc: T['eomerpus 9 kiace AMIAKTHYECKUE MaTepHATBl: COOPHUK 3aa4 U KOHTPOJIBHBIX padoT / A.T.
Mep3nsxk, B.B. [Tomonckuit, M.C. Sxup. — M.: Benrana-I'pad, 2013.

6. Anrebpa 9 xiacc: ['eomerpust 9 kmacc Meroamdeckoe mocodue / A.I'. Mepamsx, B.B. ITonouckuit, M.C. Sxup. — M.:
Benrana-I'pad, 2020

CO,Z[ep)KaHI/IC HHHHBHHY&HLHOﬁ O6pa3OBaTeHBHOﬁ TPAaCKTOPHUH aAAlITUPOBAHO B COOTBCTCTBUU
C O6paSOBaTCJ'IbHBIMI/I HOTpe6HOCT${MI/I U HHAUBUAYAJIbHBIMHU BO3MOKHOCTAMU 06y11afomeroc;1 cOB3¢c

y4eToM pekoMeHanui odyuenus neteit ¢ OB3.

Basicnvimu Koppekyuonno-pazeusaruiumu 3a0a4amu Kypca anzeopol  A61A0MCA:
pa3BuTHE y 00yJaroIuXcsi OCHOBHBIX MBICIHTEIBHBIX ONEpanuii (aHAJIN3, CHHTE3, CPaBHEHHE,
0000111eHNHE);

HOPMAJIM3aIHsl B3aHMOCBSI3U JACATEIBHOCTH C PEUBIO;

(dhopMupoBaHUE MPUEMOB YMCTBEHHOM pabOTHI (aHATTU3 UCXOTHBIX TaHHBIX, INTAHUPOBAHUE
JEeSITeTbHOCTH, OCYIIIECTBICHUE ITOATAITHOTO i UTOTOBOTO CAMOKOHTPOJISN);

pa3BUTHE PEeYH, YMEHHSI HCIOIb30BaTh MPH MEPECKa3e COOTBETCTBYIOUIYIO TEPMHHOJIOTHUIO;
pazBurtue Y YI.

YcBoeHue yueOHOTO MaTepHala BbI3bIBaeT 3aTpyaHeHus y ydamuxcs ¢ OB3 B cBsi3u ux
0COOEHHOCTSIMH: OBICTpasi yTOMIIIEMOCTb, HEIOCTATOYHOCTh A0CTPAKTHOTO MBIIIICHHS,
HEJ0Pa3BUTHUE MPOCTPAHCTBEHHBIX MPEICTABICHUHN, HU3KKE 00IeydeOHbIe YMEHHS U HaBBIKU. YUeT
ocobenHocrel yuamuxcst ¢ OB3 TpeOyer, 4To0bI MpU U3y4EHHH HOBOTO MaTepualia o0s3aTebHO
IIPOMCXO/INIIO MHOTOKPAaTHOE €ro MOBTOPEHHUE, MOJPOOHOE PACCMOTPEHNE TEM U BOIIPOCOB,
PaCKPBIBAIONINX CBSA3b MPEIMETa C JKU3HBIO, aKTyaJIU3aIisl IEPBUYHOTO )KU3HEHHOTO OITBITa
00yJarommxcsl.

st appextuBHOTO yeBOCHUs oOydarommmucs ¢ OB3 yueOHOTO Marepuana B CHCTEME paOOThI
YUUTENS Ha YPOKE JIETA0T aKIeHT P U3YYEHUU TEM U BOIIPOCOB, HA MPAKTHUECKYIO
HaIpaBJIEHHOCTh, YAaCTOE IMOBTOPEHHE CITa00 YCBOCHHBIX TEM U PEIICHUS 3a/1a4; YBEJIMYCHO BpeMs Ha
npoBesieHNe Ja00paToOpHBIX paboT Moj PYKOBOJCTBOM YUHUTEIS.

CoznepkaHue WHTETPHPOBAHHOTO OOydeHHUs JeTell B 001eo0pa3oBaTeIbHOM  YUPEKICHUN
ompeseneHa pa3pabOTaHHBIMU HHIWBUIYaTbHBIMUA TPAaeKTOPUSAMHU OOpa3oBaHHUS W  Pa3BUTHUSA, TIO
npeaMeTy pa3paboTaHHas M peau3yeMasi 00meo0pa3oBaTeIbHbIM yUPEKJICHUEM CaMOCTOATENBHO Ha
OCHOBE TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB W MPUMEPHBIX 00pa30BaTEIbHBIX yUEOHBIX
MIPOTPaAMM.

WuauBuayanbHas TpaekTopusi 0Opa3oBaHUS M Pa3BUTHUSL BBICTYNAET IPaBOBOM OCHOBOM
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MHKJTI03UH ydamuxcsi ¢ OB3 1 ycnemHocTh YCBOEHUS PacCCMaTPUBAETCS MO0 UTOTAM KaKJIOW YETBEPTH
Ha mkoiabHOM [IMIIk.
Cnemuduka 00pa3oBaTeIBLHOTO MPOIECCa B CHCTEME WHTETPHUPOBAHHOTO OOYYEHUS

JeTel C OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbSi COCTOMT B OpraHU3AlMH JIOTOJHUTEIBHBIX,
WHIUBUAYAIBHBIX U TPYIIOBBIX KOPPEKIIMOHHO-Pa3BUBAIOIIMX 3aHATHI, KpOMe 3aHSATUH B Kiacce
COBMECTHO CO 3/I0POBBIMU CBEPCTHUKAMM.

O061eo0pa3oBarebHOE YUPEKICHUE, YUUTENsI MPEAMETHUKH CaMOCTOSITENIbHO BBIOMPAIOT (HOPMBI,
CpeICTBA W METOAbl WHTETPUPOBAHHOTO OOYYCHHUS W BOCIHUTAHUS B COOTBETCTBUU C 3aKOHOM
Poccumiickoii ®enepanun «O0 oOpa3oBaHUM» W YCTaBOM 00pa3oBarelibHOTO yupexaeHus. Ilpu
ONpeieNiecHN  peaOUIUTAIIMIOHHOM  COCTaBISAIOIIEH  MHTETPUPOBAHHOTO  OOyuYeHUS  YUHUTEIb
opueHTupyercs Ha pekomeHauuu [IMIIK.

NunuBunyanpHas TpaekTopus oOpa3oBaHus © pasBuTus i gereil ¢ OB3

MIPOCKTUPYETCS C YUETOM CIICTYIOIIUX ITAIOB:

- MOTHBAIIMOHHBIA: COBMECTHOE oOciienoBanue Ha ImkoiabHOM [IMIIK ycrmoBuii coTpymHHYeCTBa
VYUTEJICH U CHIECIUATMCTOB CITY)KOBI COITPOBOXKICHUS

- KOHIIETITyaJbHBIH: (opMUpOBaHUE OOLIMX Iiesied, 3aJad, pacupenesieHne oO0si3aHHOCTEH M0
conpoBoXxJieHUI0 aereit ¢ OB3;

- IPOEKTHBIN: pa3padoTKa HHAWBUYaTbHOW TPaeKTOpUU 00pa3oBaHus U pa3BuTHs A aereit ¢ OB3
Ha OCHOBE JIMArHOCTUYECKHUX JTAHHBIX;
B WnpuBunyansHOM Tpaekropuu oOpazoBaHus W paszButusa ais aeteir ¢ OB3 mpenycmarpuBaeTcs
IUTAHUPOBAHKUE PE3YIBTaTOB PaOOThI, HCIOJIB30BAHUE WHAWBHIYAIbHBIX METOJAOB OOYYCHUS U
BOCIIUTaHMS, BEIEHUE MOHUTOPUHTA YCIIEUTHOTO OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI .

- TpakTUYEeCKas: peaju3alus MPorpaMMbl: TEHICHIUS MEeIaroru4ecKor ACesTEIbHOCTH, aHaJN3,
peduiekcust, pa3peleHue 3aTpyIHeHU Py Mepexo/ie Ha CIeAYIOUIYI0 CTYIIeHb B 00pa30BaHUU.

Pexxum MHTErpUPOBAHHOTO OOYYCHHUS OCYIIECTBIBICTCS C YIETOM PEeKUMa 00IIe00pa3oBaTeIbHOTO
YUPEKICHUS.

IpuHnunsl popMUpPOBaHMS UHIAMBHIYAJIbHOH 00pa30BaTeIbHOM TPACKTOPUN:

CayXuT cpeicTBOM NMPUCTIOCOOIEHUS K IIMPOKOMY KPYT'y BOBMOKHOCTEH YUECHUKA;
SBnsiercs crmocoOOM BBIPOKEHUS, MPUHATHS W YBOKCHHS HWHIWBHIYyaTbHBIX OCOOCHHOCTEH
o0y4eHus;
[IpuMeHrMa KO BCeM COCTaBHBIM YacTsIM MPOTPAMMBI M K MPUBBIYHOM MaHEpE IMOBEICHUS B
KJ1acce;
SABnsieTcs 00s3aTENBHOMN TSI BCEX PAaOOTHUKOB, BOBJICUEHHBIX B MPOIECC O0yUCHHUS.
CocraBiieHa ¢ 1eJbI0 MOBBIIIEHUS YCIIEIIHOCTH YYCHHUKA.

YV YV VYV

2. Oco0eHHOCTH HHKJIIO3UBHOT0 00Pa30BaHMS HA YPOKe
HNuxiaro3nBHoOe (BK/IIOYaKOIIee) 00pa3oBaHHe B IIKOJIE aeT BO3MOXKHOCTH ydammumcsa ¢ OB3 B
MOJIHOM O0BbEME y4YacTBOBAaTh B JKU3HH KOJUICKTHBA INKOJIBHOW JKHU3HH M BXOXKICHHIO HX B
00pa3oBaTeNbHBIN MPOIECC W BHEIIKOJBHBIE MEPONPHATHS MPOBOJMMBIE IO TMPEIMETY, a TaK JKe Ha
(dhopMHpoBaHUE TOJIEPAHTHOTO OTHOIIIECHUS K oOy4atomumes ¢ OB3.
Tako#t moaxox Ha ypokax oOnagaeT pecypcamu, HalpaBIEHHBIMH Ha CTHMYJIHPOBAHUE PaBHONPABHS
OOydJaromMXcsi ¥ UX y4acTHsS BO BCEX dTamax 00pa3oBaTeNIbHOTO MpOIlecca, a TaK K€ Ha pa3BUTHE
criocoOHoCTel, HeoOXoauMmbIX st oOmeHus. s oOywatrommxcs ¢ OB3, mosumms ydutens
0asmpyeTcss Ha CIEAYIOIIMX AacleKTax: IEHHOCTHO-CMBICIIOBOM, IPOTPAMMHO-METOANIECKOM,
MICHXOJIOTHYECKOM, IEIarOTHYECKOM, COIIMAIBEHOM,
[TpuHIMI paBHBIX BO3MOXKHOCTEIH;
KaxpIit yenoBek crmocoOeH YyBCTBOBATh U JTyMaTh;
Jlnist Bcex 00ydaromuxcst JOCTIKEHHE CKOpee B TOM, YTO OHH MOTYT JeJlaTh, YeM B TOM, YTO HE
MOT'YT;
BHumaHie Ha BO3MOKHOCTH U CHJIBHBIE CTOPOHBI PEOCHKA;
PackpeiTHe KaXJ0r0 YUeHHKa C TOMOIIBI0 00pa30BaTeIbHOM MPOTrPaMMBI ITPEAMETa;
doxycupoBaHue MPU 00yICHUH HE TOJBKO Ha JICUCTBHS, HO U Ha 1IN,
Opranuzanus o0y4eHus, ¢ yaeToM 00pa3oBaTebHbIX TOTPEOHOCTEH 00ydaIOmnXCs;
WupuBuyanpHas IOMOIIs HE OTACISIET M HEe U30JIHPYET 00yUJaroIInXCs;
CnocoOCTBOBATh MO3UTUBHOM aaNTaluy K KH3HU;
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» AKIICHT Ha YCIEITHOCTh O0YJarOIINXCS,

» BHuManue npu 0oOydeHUH [ETeH TOMY, YTO MOMOXET MM 3aHATh AKTUBHYIO KXU3HEHHYIO
MMO3HUIIHIO;

» TloOyxnaTh Bcex JeTel B Kiacce MoMOorarh ApyT APYry;

» Hopwma, Koria Jar0Tcs pa3Hble 3aJaHMs U OKUIAFOTCS OT OOYJaIOIINXCS Pa3HbIe Pe3yIIbTaThl;

» TlloBpllieHWE YpOBHS MOTHBAIMM W YIYYIIEHUE PE3YIbTaTOB JeTel ¢  0CcOoOBIMHU
00pa3oBaTeIbHBIMH MTOTPEOHOCTIMH.

Pe3yjbTaThl HHKJIKO3UM HA YPOKe:

» Y YYCHHKOB €CTh BO3MOXKHOCTh AKTHUBHOTO M MTOCTOSTHHOTO YYacTHs BO BCEX JTalax ypoka.

» Apnanranys ypoka M He COJACHCTBYET BRIPA0OTKE HEraTUBHBIX CTECPEOTHIIOB.

» Meronbl ypoka HampaBiICHBl Ha BKJIIOUECHUE YYCHHKA B JICATEIHHOCTh U BO3MOXKHOCTH JIJIS
00001IeHNS U TIepeIaul HaBBIKOB.

3. YdeT ncuxosiornyeckux ocooennocrei aerei ¢ OB3 B yueOHOH 1eATEILHOCTH
3anep:xka ncuxunuyeckoro passutus (3I1P) — VII Bug o0yuenus

Y nereit ¢ 3IIP wumeercs psa crnenuduyeckuXx OCOOCHHOCTEH B WX I03HABATEILHOM,
SMOLMOHAIBHO-BOJIEBOM JIESITEIbHOCTH, TMOBEAECHUH M JMYHOCTH B LEJIOM, XapaKTEPHBIE IS
OOJIBIITMHCTBA JCTCH 3TON KaTerOpHH:

MOBBIIIICHHAS] WCTOMIAEMOCTh M B pe3ylbTare Hee HH3Kas padOTOCIOCOOHOCTh; HE3PEIOCTh
OMOLIMW, BOJIM, TOBEACHHS; OTPAHWYCHHBINA 3amac OOIMMX CBEICHUW W TPEACTABICHUH; OCTHBIN
CIIOBapHBIN 3amac, HEeC(HOPMHUPOBAHHOCTh HABHIKOB HHTEIUICKTYAJILHON JEATEIIbHOCTH; HIPOBas
JESATEILHOCTh CPOPMHUpPOBAHA TaKKE HE IMOJHOCTHIO; BOCIPHUSATHE 3aMEIUICHHOS; B MBIIUICHUU
TPYAHOCTH CJIOBECHO-JIOTHYECKUX ONEpaluid; CTPagaroT BCE BHUJbI MAMSATH; OTCYTCTBYIOT YMEHMS
WCIIOJIb30BaTh BCIIOMOTATENIbHBIE CpPEACTBA sl 3arnoMuHaHusg. VM HeoOxomum Ooliee MIUTETbHBIN
Mepuoja Aisl mpuemMa u mnepepaboTku uHopmanuu. MHOrHe MNPaKTUYECKUE U WHTEIUIEKTyalbHbIE
3aJa4l OHU PElIalOT Ha YPOBHE CBOETO BO3PACTa, CIIOCOOHBI BOCMOJB30BaThCs OKA3aHHOW MOMOIIBIO,
YMEIOT OCMBICIUTD CIO’KET KapTUHKH, pacckasa, pa3o0paThbCsi B YCIOBUH MPOCTOM 3a/1audl U BBITOTHUTD
MHOXECTBO JIPYTUX 3aJaHuil. Y 3TuxX O0OyYaromuXcs OTMEYaeTcs HeI0CTaTodHas MO3HaBaTelbHas
aKTUBHOCTh, KOTOpasi B COYETAHHH C OBICTPOM YTOMIIIEMOCTBIO U HCTOIIAEMOCTBIO MOXKET CEPbE3HO
TOPMO3UTh HUX OOydYe€HHE U pa3BUTHE. bBBICTPO HacTymamoliee yTOMJICHHE MPHUBOAUT K IOTEpe
paboTOCIOCOOHOCTH, BCIICACTBHE YET0 Y 00YJArOIINXCsl BO3HUKAIOT 3aTPYIHCHHS B YCBOCHHH YI€OHOTO
Marepuaia: OHU HE YIEep KHBAIOT B IMAMATU YCJIOBUS 3a7a4H, MPOJIUKTOBAHHOE MPEIJIOKEHUE, 3a0bIBAIOT
CJIOBA; JIOMYCKAIOT HEJETbIe OIMMMOKN B MTUChbMEHHBIX paboTax; HEPEAKO BMECTO PEIICHUS 3a/1a49U TPOCTO
MEXaHUYECKH MaHUIYIUPYIOT HU(PpPaMU; OKa3bIBAIOTCS HECIIOCOOHBIMH OILIEHWUTH PE3YJIBTaThl CBOMX
NEUCTBUM; MX TMPEACTaBICHUS 00 OKPYXKAIOIMIeM MHpPE HEAOCTaTOYHO IIMPOKH, HE MOTYT
COCPEOTOUYMTHCA Ha 3aJaHUW, HE YMEKT MOMYMHATH CBOM JCHCTBHS MpaBUJIAM, COJEPIKAIIUM
HECKOJIBKO YCJIOBHIA.

B nepuonsl HOopManbHOIl pabGorocnocobHocTH y neteit ¢ 3[IP oOHapyxuBaeTcs 1enblid psif
MOJIOKHUTENIBHBIX CTOPOH MX JIEATEIbHOCTH, XapaKTePU3YIOIIUX COXPAaHHOCTh MHOTHX JIMYHOCTHBIX U
MHTEJUIEKTYaJbHbIX KA4€CTB. OJTH CHJIbHBIE CTOPOHBI IMPOSBIISIIOTCS Yallle BCETO MPH BBINOTHEHUH
JETHMHU JOCTYITHBIX U UHTEPECHBIX 3aJIaHUi, HE TPEOYIOIUX JIITUTEIHHOTO YMCTBEHHOTO HAIPSIKCHUS
Y TIPOTEKAIOIINX B CIOKOMHOMN T00pOKeNaTeIbHON 00CTaHOBKE.

B TakoMm cocrossHuM TIpM WHAMBUIYaJbHOW pabOTe€ C HUMHU JIETH OKa3bIBAIOTCS CIOCOOHBIMU
CaMOCTOATEJIbHO WJIM C HE3HAYMTEJIbHOW MOMOLIBIO pPEllaTh WHTEIUIEKTyaJIbHBIE 3aJa4d MOYTH Ha
YpPOBHE HOPMAJIbHO Pa3BUBAIOIIMXCS CBEPCTHUKOB (MIPOU3BOAUTH TPYMNIHUPOBKY IPEIMETOB,
YCTaHABIIMBaTh TMPUUYUHHO-CIICJICTBEHHBIE CBS3M B PacCKka3aXx CO CKPBITHIM CMBICIOM, TOHUMATh
MEPEHOCHBIN CMBICT TIOCJIOBHII).

Hetn c 3IIP popoxar moBepueM B3pOCHBIX, HO 3TO HE H30aBIS€T HUX OT CPBIBOB, YacTO
MIPOUCXOAIINX TTOMUMO WX BOJHM M CO3HaHHUS, 0€3 JOCTaTOYHBIX Ha TO OCHOBaHWi. [lorom oHM C
TPYIIOM MPUXOJAT B ce0s U ellle, T0JITO YYBCTBYIOT HEJIOBKOCTh, YTHETEHHOCTb.

VYyer ocobenHocredt pa3Butus neteit ¢ 3[IP uypesBpyailHO BakKHO [JIs TMOHUMaHUS OOIIEro
moxxoza K paboTe ¢ HUMH Ha YPOKE U BHEKJIACCHOM ESITEIbHOCTH.

Marematndeckoe 00pa3oBaHNE B OCHOBHOM IIIKOJIE CKJIaIbIBACTCA U3 CIEAYIOIIUX COJep KaTeIbHbBIX
KOMIIOHEHTOB (y4eOHBIX OJIOKOB): apudMeTHKa; anredpa; reoMeTpusi; JIeMEHThl KOMOMHATOPUKHU, TEO-
pPHH BEpOSTHOCTEH, CTATUCTUKHU U JIOTUKU. B cBOEl COBOKYITHOCTH OHHM OTPa)aroT OOTraThlid OMBIT 00Y-
YeHHs1 MaTeMaTUKe B HAILIEH cTpaHe, YUUTHIBAIOT COBPEMEHHbIE TEHIEHIIMM OTE€UECTBEHHOU U 3apyOexk-
HOM IIIKOJIBI U TIO3BOJISIIOT PeaiM30BaTh IMOCTABJICHHbBIE MEpe/ IIKOJIbHBIM 00pa30BaHHEM LI Ha MH-



(OpMaLlMOHHO EMKOM U NPAKTUYECKH 3HAUMMOM MaTepuae.

Anre0pa HareneHa Ha (popMUpOBaHME MaTEMaTUYECKOI0 anmnapaTa Ui pelIeHus 3a1a4 U3 MaTeMa-
TUKHU, CMEXHBIX IIPEAMETOB, OKpYXKalOIeH pealbHOCTH. SI3bIK anreOpbl MOAYEPKHUBACT 3HAUCHUE MaTe-
MaTUKHU KakK s3bIKa I IOCTPOEHUS MaTEMaTUYECKUX MOZEIIEH ITPOLIECCOB U SBJICHUN PEAIbHOTO MUpA.
OpnHo¥ M3 OCHOBHBIX 3aJ]ay U3y4EeHHUs aJIreOphl SIBIISETCS pa3sBUTHE AITOPUTMUYECKOTO MBILUIECHHS], He-
00X0AMMOT0, B YACTHOCTH, 11 OCBOCHHS Kypca HH(POPMATHKH, a TAK)KE OBJIAJICHUE HABBIKAMH JICAYK-
TUBHBIX paccyxJaeHuil. [IpeoGpa3oBanue cuMBOINYECKUX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaxe-
HUSI, CIOCOOHOCTEN K MaTeMaTH4ecKOMY TBOpUYECTBY. Jpyroii BaxHOU 3a/aueil u3ydeHus: anreOpbl sB-
JsIeTCsl NOJIY4YEHUE KOJIbHUKAMHU KOHKPETHBIX 3HaHUH 0 (QYHKIHMAX KaK BaKHEHIIel MareMaTnyeckou
MOJICTIH JUIsl OTIMCAHUS M UCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOIECCOB (PABHOMEPHBIX, PABHOYCKOPEHHBIX,
HKCHOHEHLUAIBHBIX, IEPUOANYECKUX U p.), U1 (GOPMHUPOBAHUS NPEACTABIECHUH O POJIU MaTEMaTHKU
B Pa3BUTHUH LIMBWIN3ALMH U KYJIbTYpPBI.

OJeMEeHTBI JIOTHUKH, KOMOMHATOPUKH, CTATUCTUKU U TEOPUHU BEPOSTHOCTEN CTAHOBATCS 00sA3aTellb-
HBIM KOMIIOHEHTOM IIKOJILHOTO 00pa30BaHMsl, yCHIIMBAIOLIMM €0 MPHUKIAIHOE U MPAKTUIECKOE 3HAYe-
HUe. DTOT Marepuan HeoOXxoauM it GpopMupoBaHus (QYHKIMOHAIBHOM IPaMOTHOCTH - YMEHHUM BOC-
NPUHUMATH U aHAJTM3UPOBATh HH(OPMAIIHIO, IPEJCTABICHHYIO B Pa3IMYHbIX (hOpMax, IOHUMATh BEpO-
ATHOCTHBIM XapaKTep MHOIMX PEAIbHBIX 3aBUCHUMOCTEH, NPOU3BOJUTH MPOCTEHIINE BEPOATHOCTHBIC
pacuetsl. M3yyeHne 0CHOB KOMOMHATOPUKH MO3BOJIUT Y4YaIIEMyCsl OCYLIECTBIATh PACCMOTPEHHE CIIy-
yaeB, [1epe0op U MOJICYET YKMCIIa BAPUAHTOB, B TOM YHCJIE B IPOCTEHIINX MPUKIAIHBIX 3a/1a4ax.

[Tpu n3yyeHnu CTaTUCTUKU U TEOPUHU BEPOSATHOCTEN 00OralaroTcs MpeacTaBIeHHsl O COBPEMEHHOM
KapTHHE MUpA U METOAAX €ro MccienoBaHus, (GOPMHUPYETCsl TOHUMAHUE POJIM CTATUCTHKH KaK UCTOY-
HUKA COLIMAIBbHO 3HAYMMOM HH(POPMALIUK U 3aKJIaJbIBAIOTCSI OCHOBBI BEPOSTHOCTHOI'O MBIILIECHUS.

I. Heau u3y4yenus npeamera.

N3ydyeHnne maTeMaTHKy B OCHOBHOH IIKOJIE HAIIPABJICHO HA JIOCTHXKEHUE CIICAYIOIINX 1IeIICH:

1) B HampaBiIeHUU JTUYHOCTHOTO PA3BUTHSL:

* Ppa3BUTHE JIOTUYECKOTO U KPUTUIECCKOTO MBIIIJICHHS, KYJIbTYPBI PEUr, CHIOCOOHOCTH K YMCTBCH-
HOMY 3KCIIEpUMEHTY;

* (opMUpOBaHUE Y yUAIIUXCS WHTEIUICKTYAIHON YeCTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOO0TICHUIO MBICITUTENLHBIX CTEPEOTHUIIOB, BHITEKAIOIINX U3 OOBIIEHHOTO OIIBITA;

* BOCIUTAHHE KAUYECTB JIUYHOCTH, 0OSCIICUNBAIOINX COMUATBHYIO MOOMIBHOCTD, CIOCOOHOCTH
MIPUHUMATh CaMOCTOSITEIIbHBIE PEILICHNUS;

* (opMHpOBaHKE KAYECTB MBIIIUICHUS, HEOOXOIUMBIX JIJIsl a/IallTallid B COBPEMEHHOM HMH(pOpMa-
LIMOHHOM OOIIECTBE;

* pa3BUTHE MHTEPECA K MATEMAaTHUYE€CKOMY TBOPUYECTBY U MAaTEMAaTHUYECKUX CIIOCOOHOCTEH;

2) B METanpeIMETHOM HaIPaBJICHUU:

* (opmHupoOBaHKE MPEACTABICHUN O MaTEMaTHUKE KaK YaCTH OOIIEUYEIOBEYECKON KyIbTYphI, O 3HA-
YHUMOCTH MaTeMaTHKHU B PA3BUTUU IIUBIIU3AIIMU U COBPEMEHHOTO 00IIECTBA;

* pa3BUTHE MPEJCTABICHUN O MaTeMaTHWKe Kak (opMme OMUCAHHUS U METOJIe MMO3HAHUS JCHCTBU-
TEIBHOCTH, CO3JIaHNE YCIOBH 1711 MPUOOPETEHUs IEPBOHAYAILHOTO OIBITa MATEMAaTHYECKOTO MO-
JIeTUPOBAHNS;

* ¢opmupoBaHHe OOIMIMX CIIOCOOOB MHTEUIEKTYalbHOU JESATEIbHOCTH, XapaKTePHBIX IS MaTe-
MaTUKH U SBJISIONIUXCSI OCHOBOW TO3HABATEIHHON KYJIBTYPBI, 3HAYMMOM IS Pa3IMYHbIX chep ue-
JIOBEYECKOM JIeATENbHOCTH;

3) B IIpeMETHOM HaIpaBJICHHUH:

* OBIQJICHUE MATEMAaTHMYECKUMH 3HAHUSMH U YMEHUSMHU, HEOOXOIAMMBIMHU IS MPOJIOJIKECHUS
0o0y4eHHs] B CTapied IIKOJIE WM HHBIX OOIIe00pa30BaTENbHBIX YUPEKICHUSAX, IS U3YUCHHS
CMEXHBIX AUCLMIUIMH, IPUMEHEHHSI B IOBCETHEBHOM KU3HU;

* co3ganue (QyHAAMEHTa MAaTEMaTHYECKOTO Pa3BUTHsI, (POPMUPOBAHUS MEXAHHW3MOB MBIIIJICHUS,
XapaKTEPHBIX JUJIsl MAaTEMaTUUECKON AEeSITEIbHOCTH

II. O0mas xapakTepuCcTHKA y4eO0HOro npeamMera «AJredopa»
B kypce anreOpel MOXHO BBIACIHUTH CJEAYIOIIME OCHOBHBIE COJEp)KAaTelbHbIE JUHUMU:
apudmeruka; anredpa; QyHKIUU; BEpOSTHOCTh U cTaTUcTUKa. Hapsay ¢ aTuM B coaepiaHue



BKJIFOYEHBl JBa [JOIOJHUTEIbHBIX METOJOJOTMUYECKUX pas3fesia: JIOTHKA W MHOXECTBA;
MaTeMaTHKa B  MCTOPMYECKOM  pa3BUTHUM, 4YTO CBSA3aHO C  pealM3auuen  Leneu
OOIEMHTENIEKTYyaIbHOIO M OOLIEKYIbTYPHOTO pa3BUTUA ydauiuxcs. CoaepxaHue KaXJIoro U3
9TUX pa3lelIOB pa3BOPAYMBACTCS B COLEPIKATEIBHO-METOAUUYECKYHO JIMHMIO, NPOHU3BIBAIOLIYIO
BCE OCHOBHBIE cOJiepkaTesibHble JUHUU. [Ipu 3TOM nepBas nuHus — «Jloruka u MHOXKeCTBa» —
CIYyXKUT I€JIM  OBJAJACHHUSA  yYallMMUCSH  HEKOTOPBIMH  JJIEMEHTAMU  YHHUBEPCAJIbHOIO
MaTeMaTHU4YECKOro sfA3blka, BTOpas — «MaTeMaTuka B HMCTOPUYECKOM pa3BUTHUU» — CIIO-
coOCTBYeT CO3JaHUI0 OOIIEKYIbTYPHOTO, TYMaHUTAPHOTO (DOHA U3YUYEHHUS Kypca.

Conepxanne NTUHUU «ApudMeTUKa» CIYyKUT 0a30i JJIs AanbHEHIIEro U3y4eHUs yJaluuMHCs
MaTeMaTHKH, CHOCOOCTBYET Pa3BUTHUIO UX JIOTMYECKOTO MBIIUICHUSA, (OPMUPOBAHHUIO YMEHUS
MOJIb30BAThCS AJTOPUTMAMHM, & TaKXKe MPUOOPETEHUIO MPAKTUYSCKUX HABBIKOB, HEOOXOAMMBIX B
IIOBCEIHEBHOMW JKM3HU. Pa3BuTHE MNOHATHS O 4YUCIE B OCHOBHOM WIKOJIE CBS3aHO C
palMoHaIbHBIMU M UPPALHOHAIBHBIMHA YHCIaMH, (OPMUPOBAHUEM MEPBUYHBIX IPEACTaBICHUN
O JEHWCTBUTEIBHOM YHCJIE.

Conepxxanne  nuHHHM  «Anredpa»  cmocoOCTByeT  (QOPMHPOBAHHMIO Yy  YYalIUXCS
MaTE€MaTUYECKOI0 ammapara s pelleHus 3aJad M3 pa3JelioOB MAaTEMaTUKH, CMEXHBIX
MPEIMETOB U OKpPY’KAIOIIeH pealibHOCTU. SI3bIK anreOpsl MOauEpKUBACT 3HAUYCHUE MATEMaTHUKHU
KakK f3bIKa JJIsI IOCTPOEHUSI MATEMAaTHYECKUX MOJEJIE NIPOLECCOB U SBJIEHUN peajbHOTO MUPA.

Pa3BuTHe anropuTMHUUECKOr0 MBILIJIEHUS, HEOOXOAUMOTr0, B YaCTHOCTH, ISl OCBOEHHUS Kypca
MHPOPMATUKHU, U OBJAJCHUE HABBIKAMU JNEIYKTUBHBIX PACCYXKICHUI TakKe SBISIOTCA 3aJadyaMu
n3ydenust anreOpsl. [IpeoOpa3oBanue CHMBOJBHBIX (OPM BHOCHT CHEHU(PUYECKHH BKIJIAI B
pa3BUTHE BOOOpaKEHUs YyyalluXcs, UX CHOCOOHOCTEH K MaTeMaTHYEeCKOMY TBOpuUecTBY. B
OCHOBHOH IIIKOJIE MAaTEPUAJ TPYNIIUPYETCA BOKPYT PALlMOHAJIBHBIX BBIPAKEHUM.

Conepxanne pazgena «OyHKUMU» HALEJIEHO HA IOJYYEHUE IIKOJbHUKAMU KOHKPETHBIX
3HAHUW O QYHKIIUU KaK BaXKHEHIIEH MaTeMaTHYECKOW MOJIEIW JUIS ONMUCAHUS U UCCIEIOBaHUS
pasHo0Opa3HbIX mporeccoB. M3ydeHne 3Toro marepuaia cnocoOCTBYeT Pa3BUTHUIO Y y4YallUXCS
YMEHHUsl HCIOJb30BAaTh pa3jIUYHbIE SI3bIKK MaTE€MaTUKU (CIOBECHBIM, CHMBOJUYECKUH,
rpaduydeckuii), BHOCUT BKJIaJ B OPMUPOBAHUE TPEACTABICHUM O POJIM MAaTEMATHKH B Pa3BUTUH
LHUBWIN3ALUU U KYJIbTYPHI.

Paznen «BeposiTHOCTh W CTAaTUCTHKa» — 0O0s3aTEIbHBIH KOMIIOHEHT IIKOJBHOIO
o0pa3oBaHus, YCUJIMBAIOIIUM €ro NPUKIAAHOE W IPAKTUYECKOE 3HAau€HUE. ODTOT MaTepuai
HEo0X0uM, Mpexae Bcero, Ans GopMUpOBaHUS y ydaluxcs QyHKIHOHAJIbHONH I'PaMOTHOCTU—
YMEHHUs BOCIPUHUMATh M KPUTUYECKU aHaJUW3UpPOBATh HMH(GOPMAILUIO, MPEJICTaBICHHYIO B
pa3zIMuHbIX (QopMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX pPEalbHBIX 3aBUCUMOCTEH,
MPOU3BOJIUTh MPOCTEHIINE BEpPOATHOCTHbIE pacu€Thl. l3ydeHue OCHOB KOMOWHATOPHUKHU
MO3BOJIUT Yy4YalleMycsl OCYLIECTBIISATh PAacCMOTPEHHE cllydyaeB, nepebop M NOACYET vucia
BapUAHTOB, B TOM YHCJIE B IPOCTEHIINX NPUKIAJHBIX 3a1a4ax.

IIpy W3yuyeHHHM CTATUCTUKU M BEPOSTHOCTU 00OTamlaloTCs MPEACTaBICHUS O COBPEMEHHOM
KapTUHE MUpa U METOJaX €ro McciaeqoBaHUs, pOpMHUPYETCS MOHUMAHUE POJIM CTATUCTUKHU KaK
HMCTOYHUKA COLMAIBHO 3HAYMMOW HH(OpMALMM M 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOI'O
MBIIIJICHUS.

ITI. MecTo npeanmera B penepaabHOM 0a3MCHOM y4eOHOM ILIAHE.

basucHblil yueOHbIN (0Opa3oBaTeNbHBIN) MJIaH Ha U3YyYEHUE MAaTeMaTHKU B 7-9 KiaccaX OTBO-
TUT 5 yuyeOHBIX YacOB B HENEIIO0 B TEUCHHE KaXJOro roja oOydenus, Bcero 510 gacos, uz Hux 306
4acoB -Ha u3yueHue areOps! 1 204 yacoB - Ha U3yUEHUE TE€OMETPUH.

C yuerom tpeboBanuii degepabHOr0 rocy1apCTBEHHOT0 00pa30BaTEIBLHOIO CTaH1apTa OCHOBHOIO
o01iero oOpa3zoBaHus B CO/ICPKAaHUM pabodel MporpaMMbl MpPEAIoaraeTcs pealn30BaTh KOMIIETEHT-
HOCTHBIH, IMYHOCTHO OPHUEHTUPOBAHHBINA ¥ JCSITEIHHOCTHBIN IMOIXOIbI, KOTOPHIE ONPENENSIOT 3a/1a4n
o0y4eHus: MPHOOpETeHnEe MaTeMaTHUECKUX 3HAHWW M YMEHHil; OCBOCHHE YHUBEPCAJIBHBIX Y4EOHBIX
JENUCTBU.

Komnemenmnocmuulii nooxo0 ornpenensier ciaenyrolne 0COOCHHOCTH MPEeIbsIBICHUS COAEPKAHUS
o0Opa3oBaHMs: OHO MPEJICTaBICHO B BUJE TPEX TEMATUYECKUX OJIOKOB, oOecneunBaromux GopMupoBa-
HHUE KoMIeTeHIHH. B nmepBoMm Oj0ke mpeacTaBiieHbl AUIAKTUYECKUE €IMHHIIbI, 00eCTIeYNBAIOLINE CO-
BEPIICHCTBOBAHHE MAaTEeMAaTUYECKUX HABBHIKOB. BO BTOPOM - JIHMIAKTHUYECKUE €IMHHIIBI, KOTOPBIE CO-
Jiep>KaT CBEIEHHs U3 MCTOPHU MaTEeMaTHKHU. DTO Cofiep)kaHue 0O0yueHus sBiseTcst 0a30ii Ui pa3BUTHS



KOMMYHHMKAaTHBHON KOMIIETEHIIMU yJaluxcs. B TpeTbeM 0s10Ke MpeCcTaBaeHbl IMAAKTUYECKUE INHH -
Ibl, OTpaXKarolre NHPOPMALMOHHYIO KOMIIETEHIIMIO U 00ECTIeUHNBAIONINE PA3BUTHE YUeOHO-TI03HABA-
TEIHHOU M peUIeKCUBHON KOMMETeHIIMNA. Takum oOpa3oM, paboyasi mporpaMma o0ecreunBacT B3auMo-
CBSI3aHHOE PA3BUTUE U COBEPIICHCTBOBAHHE KITIOUEBBIX, OOIIETPEAMETHBIX M MPEAMETHBIX KOMIIETCH-
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[TpuHumnel 0T60pa coepKaHus CBSI3aHbl C IPEEMCTBEHHOCTHIO Lieel 00pa30BaHus Ha pa3InyHbIX
CTYNEHSAX M YPOBHSX OOY4EHHs, JIOTUKOM BHYTPUIIPEIMETHBIX CBA3€H, a TaKXkKe C BO3PACTHBIMH OCO-
OCHHOCTSIMU PA3BUTHS YUAIIUXCAL.

Jluunocmuas opuenmayusi 00pa30BATEIBHOIO MPOLECCA BBIABISIET TPHOPUTET BOCHUTATENb-
HBIX ¥ pa3BUBaIOMUX 1ejiel o0yuenns. CriocoOHOCTh yYaIlMXcs MOHUMATh NPHUYUHBI U JIOTUKY pa3BU-
TUSI MAaTEMaTUYECKUX IPOLIECCOB OTKPBIBAET BOZMOKHOCTD JJIsl OCMBICIIEHHOT'O BOCIIPUATHS BCETO pa3-
HOOOpa3Hs MHPOBO33PEHUYECKHX, COLUOKYJIBTYPHBIX CHUCTEM, CYLIECTBYIOIIUX B COBPEMEHHOM MHpE.
CucreMa y4eOHBIX 3aHATHH IPU3BaHA CIIOCOOCTBOBATH PA3BUTHUIO JINYHOCTHOW CaMOMIEHTU(UKAIIH,
TYMaHUTapHOM KyJIbTYpBI IIKOJBHUKOB, UX MPHOOIIEHUIO K €CTECTBEHHO-MAaTEMaTHYECKON KyJbTYype,
YCUJICHUIO MOTHMBALMU K COLMAILHOMY IO3HAHUIO U TBOPYECTBY, BOCIUTAHUIO JIMYHOCTHO M OOIe-
CTBEHHO BOCTPEOOBAaHHBIX KaYE€CTB, B TOM YMCJIE TPAXKAAHCTBEHHOCTH, TOJIEPAHTHOCTH.

HesamenbHocmHulil NOOX00 OTPAXKAET CTPATETHUIO COBPEMEHHON 00pa30BaTeIbHOMN MOJIMTUKU: HEOO-
XOAMMOCTh BOCIHTAHHSI YEJIOBEKA M TPaKIaHWHA, HHTETPHPOBAHHOTO B COBPEMEHHOE €My OOIIEeCTBO,
HAalleJICHHOT'O Ha COBEPILIEHCTBOBaHME 3TOro ob1ecTBa. CucteMa ypokoB COPUEHTUPOBAHA HE CTOJIBKO
Ha Mepeaady TOTOBBIX 3HAHHH, CKOJIBKO Ha ()OPMUPOBAHUE aKTUBHOW JTUYHOCTH, MOTHBUPOBAHHOU
K camMo00pa3oBaHMI0, 00IaaromIei 10CTaTOUHBIMY HaBbIKaMHU M IICUXOJOTUYECKUMHU YCTaHOBKAMHU
K CaMOCTOSITENIbHOMY ITOHCKY, OTOOpY, aHAJM3y U MCIIOJIb30BAaHUIO MH(POPMAIUU. ITO MIOMOXKET BBIITY-
CKHMKY aJlallTUPOBaThCs B MUpE, Iie 00beM MH(pOpMALUU pacTeT B TeOMETpUUEcKoil mpodeccuu, rae
colpanbHas U MpoeCCHOHANTbHAS YCIEITHOCTh HAMIPSIMYIO 3aBUCST OT MIO3UTHBHOTO OTHOIICHUS K HO-
BalUsM, CaMOCTOSITEIbHOCTH MBIIIJICHUS! U WHULIMATUBHOCTH, OT TOTOBHOCTU IPOSBIATh TBOPUECKHIM
MOJIXOJT K JIeNTy, MCKAaTh HECTaHAAPTHBIE CIIOCOOBI petieHus mpo0ieM, KOHCTPYKTUBHO B3aHMMOJICHCTBO-
BaTh C JIIOJIbMH.

OcHOBOI1 1eenosaranus sBJsieTcss 0OHOBIIEHHE TPEOOBAaHUN K YPOBHIO MOJATOTOBKH BBIIYCKHHU-
KOB B CUCTEME €CTECTBEHHO-MAaTEMAaTUUYECKOro 00pa30BaHus, OTpaXKarollee BaXKHEHITYI0 0COOEHHOCTb
MEeIarorn4eckKoil KOHIICTIIIMHA TOCYAapCTBEHHOTO CTaHAapTa - MEepeXo]l OT CYyMMBI «IIPEIMETHBIX pe-
3yJIbTaToB» (TO €cTh 00pa3oBaTENIbHBIX PE3yJbTAaTOB, JOCTUIAEMbIX B paMKax OTAEIbHBIX y4eOHBIX
MPEAMETOB) K MEXIIPEIMETHBIM U MHTETPATHBHBIM pe3yibTaTaM. Takue pe3yibTaThl MPEICTaBISIOT
co00i 006001IEHHBIE CIOCOOBI NESATENBHOCTH, KOTOpbIE OTpa)XaroT CHelu(pUKy HE OTIAeIbHBIX
NpeJMEeTOB, a CTyleHel obiiero odpa3oBanus. B rocynapcTBeHHOM craHAapTe OHU 3a(UMKCHPOBAHBI
KaK YHMBepcaJibHble Y4eOHbIe 1elCTBHS, UYTO MPEANoJaraeT MOBbIIIEHHOE BHUMAHHE K Pa3BUTHIO
MEXITPEIMETHBIX CBS3EH Kypca MaTeMaTHKH.

JunakTiaeckas MOJIeNIb O0OYYEHUS U TIeJarOoTHIecKue CPeICcTBa OTPAXKAOT MOACPHHU3ALUIO OCHOB
y4eOHOTO0 TpoIecca, UX NePEeOPHEHTANNIO Ha TOCTH)KEHIE KOHKPETHBIX PE3YJIbTAaTOB B BUE CHOpPMU-
POBaHHBIX PETYJIATUBHBIX, KOMMYHUKATUBHBIX M MTO3HABATENILHBIX Y4eOHBIX yMeHui. PopMupoBaHue
[EJIOCTHBIX MPEJICTABICHUI 0 MaTeMaTHUKe OyJeT OCYIIECTBISTHCSA B XOJI€ TBOPUYECKOM NEesTEIHHOCTH
yJamuxcs Ha OCHOBE JIMUHOCTHOT'O OCMBICIIEHUS] MaTeMaTuieckux (paktoB u siBaeHuit. Ocoboe BHUMa-
HUE YyJEseTcsl MO3HABAaTeIbHON aKTHBHOCTH YUYAIIUXCs, X MOTHBHPOBAHHOCTH K CaMOCTOSITEIbHOU
y4ueOHoii paboTe. ITo npeanoaraeT Bce 0oee MMPOKOE UCIOIb30BaHNE HETPATUIIMOHHBIX (OPM ypoO-
KOB, B TOM YHCJIE METOJIMKH JISJIOBBIX M POJIEBBIX UTP, POOJIEMHBIX IUCKYCCHI, MEKIIPEIMETHBIX HHTE-
I'PUPOBAHHBIX YPOKOB U T. [I.

[TmanupyeTcst NCNOIb30BaHUE CIEAYIONINX TEXHOJOTHIA B TIPENOAaBaHUM MTPEIMETa:

* TEXHOJIOTUH TIOJIHOTO YCBOCHUS;

* TEXHOJIOTMU O0YYEHUS Ha OCHOBE PEIIeHHs 33/1ay;

* TEXHOJIOT'MM O0YYEHUS HA OCHOBE CXEMAaTHUYECKUX U HOBBIX 3HAKOBBIX MOJIENIEH.

J1s ecTecTBEHHO-MAaTEMAaTHIEeCKOTO 00pa30BaHUs MPHOPUTETHBIM MOKHO CUHUTATh Pa3BUTHE yMe-
HUI CaMOCTOATENIFHO U MOTUBHUPOBAHHO OPraHW30BBIBATh CBOIO MO3HABATEIbHYIO AEATEIBHOCTh, UC-
MOJIb30BATh AIEMEHTHI PUIUHHO-CIIEJICTBEHHOTO M CTPYKTYPHO-(DYHKIIMOHAIBHOTO aHAJIM3a, ONpee-
JSTh CYLTHOCTHBIE XapaKTEPUCTUKU H3y4aeMOro OObEKTa, CAMOCTOATENBHO BHIOUPATH KPUTEPUU IS
CpaBHEHWUS, COTIOCTABJICHHUS, OLIEHKU U KJIaccu(UKaUu 00BEKTOB - B MPOTPaMME 3TO SIBJISIETCS OCHO-
BOM /17151 LieJIeNOoIaraHusl.



Ha crynenn 0CHOBHO# IIKOJIBI 33/1a4K yU4E€OHBIX 3aHIATHH (B CXEME - TUTAHUPYEMBIN PE3yJIbTaT) OIl-
pEneNeHbl KaK 3aKpelyIeHue YMEHMH pa3/eisiTh IPOLECCHl Ha 3Talbl, 3BEHBS, BBIJCIATh XapaKTEPHbIE
MIPUYUHHO-CIIEJICTBEHHBIE CBSI3U, ONPEIEINIATh CTPYKTYPY OOBEKTa MO3HAHUS, 3HAUMMble (DYHKIIMOHAb-
HBIC CBSI3M U OTHOIICHUS MEXKIY YacTSAMH LIEJIOro, CpaBHUBATH, COMOCTABIATh, KIACCH(PHUIMPOBATD,
paHKUpOBaTh OOBEKTHI IO OJJHOMY WJIM HECKOJIbKUM TMPEII0AKEHHBIM OCHOBaHUAM, KpuTepusam. [Ipun-
[UMHAAIbHOE 3HAYCHUE B paMKaX Kypca IpuoOpeTaeT yMEeHUe pa3auyaTh (akThl, MHEHHS, TOKa3aTelb-
CTBA, TUIOTE3bI, AaKCHOMBI.

[Tpu BBIMOTHEHUN TBOPUYECKUX PAOOT (OPMHUPYETCS YMEHUE ONPEACIATh aJeKBaTHBIE CIIOCOOBI pe-
HIeHus1 yueOHOM 3314 Ha OCHOBE 33JJaHHBIX aIrOPUTMOB, KOMOMHUPOBATh U3BECTHBIE aITOPUTMBI Jie-
ATEJIbHOCTU B CUTYallUAX, HEe IPEANOIaralouX CTaHIapTHOTO MPUMEHEHUS OHOTO U3 HUX, MOTUBUPO-
BAaHHO OTKA3bIBATHCS OT 00pa3lia AesATeIbHOCTH, HCKATh OPUTHHAIBHBIE PELICHUSI.

VYyatuecs: 10MKHBI TPUOOpPECTH YMEHHsI 110 (JOPMUPOBAHUIO COOCTBEHHOTO aJIFOPUTMA PEILICHUS
MIO03HABaTENBHBIX 337a4, YMEThb (hOPMYIHPOBATh MPOOIEMy U eI CBOEH paboThl, ONpeaessITh aaeK-
BaTHBIE CIIOCOOBI M METOJbl PEHICHHUs 33/a4l, IPOTHO3UPOBATh 0KUIAEMBI pE3yJIbTaT U COMOCTaB-
JATh
€ro ¢ COOCTBEHHBIMM MaTEMAaTUYECKUMU 3HAHUSMH. Y4Yaluecs AODKHBI HAyYUThCS MPEICTABISAThH pe-
3yJIbTaThl HHAUBUYAJIILHON U TPYIIIOBOM MMO3HABATEIBHOMN AEATENHHOCTH B (hopMax KOHCIIEKTa, pede-
para, perieH3HH.

Peanuzanust paboueil mporpamMmbl 00ECIIEUMBAET OCBOEHHE KOMMYHUKATHUBHBIX Y4eOHBIX Ieii-
CTBHI{, B TOM YHCJI€ CIIOCOOHOCTEN MepeaBaTh COAEpKaHNE TEKCTa B CKATOM WM Pa3BEPHYTOM BUJE B
COOTBETCTBHUU C IIEJIbI0 YUeOHOr0 3aj[aHusl, IPOBOAUTH UH(OPMAIIMOHHO-CMBICIIOBO aHAIN3 TEKCTa, CO-
CTaBJIATH ILJIaH, TE3UCHI, KOHCIIEKT. Ha ypokax ydammecs 6oree yBEpEeHHO OBIIAICIOT MOHOJIOTHYECKON 1
JMAJIOTMYECKOI peublo, yMEHHEM BCTYIaTh B peueBoe OOIIEHHEe, y4acTBOBAThH B AUaiore (IOHUMaTh TOY-
Ky 3peHUs1 COOeCeIHUKA, IPU3HABATh PAaBO HA MHOE MHEHUE), Hay4aTcsl IPUBOJAUTE PUMEPBI, IOA0UPATh
apryMeHThl, iepedpazupoBaTh MbICIb, OPMYIUPOBATH BHIBOBL JIJIsl peleHus Mo3HaBaTeIbHBIX U KOM-
MYHHUKATUBHBIX 3a/lad YYallUMCs TPEUIaraeTcsi MCIOJIb30BaTh Pa3IMYHbIEe MCTOYHUKH HH(OpMAanuy,
BKJIIOYAsl SHIMKIIONEIUH, clIoBapH, MIHTepHET-pecypehl U ipyrue 0a3bl JaHHBIX, B COOTBETCTBUM C KOM-
MYHUKaTUBHOW 3ajauedd, cepoit u cutyanueid OOIIEHHS OCO3HAHHO BHIOMPATH BBHIPA3UTEIbHBIC
Cpe/CcTBa SI3bIKa U 3HAKOBBIE CUCTEMBI.

B mpouecce obyuenust 10KHO OBITH chOpMUPOBaHO yMEHHE (POPMYTHPOBATH CBOM MHPOBO33PEH-
YecKHe B3TIISAbl KaK OCHOBA IyXOBHO-HPABCTBEHHOT'O PA3BUTHS IIKOJIbHUKA.

IV.TpeGoBanusi K pe3yJibTaTaM OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM NMPOrpamMMbl B
coorBercTBUM ¢ PT'OC OO
LJluunocmuole pe3yromameol.
®opMHUpOBaHUE OTBETCTBEHHOI'O OTHOUICHMSI K YYEHHIO, TOTOBHOCTH K CAMOPa3BUTHIO U caM000pa3o-
BaHUIO Ha OCHOBE MOTHBAIIMU K 0OYy4€HHIO, OCO3HAaHHOMY MOCTPOEHHUIO MHIUBUAYaJIbHONH 00pa3oBa-
TEIbHOU TPAEKTOPHUU C YUETOM YCTOMUYMBBIX MO3HABATENIbHBIX MHTEPECOB, BEIOOPY NPOPUIBHOIO Ma-
TEMaTU4YeCKOro 00pa3oBaHMUs.
dopmHupoBaHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH.
®opmMHupoBaHUE KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HMCCIIEA0BATENbCKOM, TBOPUECKON U
IOPYTUX BUAAX AEATEIBHOCTH.
1. Memanpeomemnvie pe3ynvmamoi:
- ®opMHpOBaHUE YHHUBEPCAIbHBIX YUYE€OHBIX AEMCTBHI (1O3HABATEIbHBIX, PETYISATUBHBIX, KOMMYHH-
KaTUBHBIX), 00ECIEUMBAIONINX OBJAJEHHE KIOYEBHIMH KOMIIETEHIMSIMH, COCTABISIOIMIMMU OCHOBY
YMEHHUS YIUTHCSL.
- @opMHUpOBaHUE YMEHUSI CAMOCTOSTENBHO CTaBUTh yueOHbIe M MO3HABATENIbHBIEC 337a4H, IpeoOpa3o-
BBIBaTh MPAKTUUYECKYIO 33]]a4y B TEOPETUYECKYIO M HA0OOPOT.
- @opMUpPOBaHUE YMEHUS MJIAHUPOBATh MYTH AOCTHKEHMSI LIEJIEH, BBIIEIATh AIbTEPHATUBHBIE CIIOCO-
Obl IOCTH)KEHUS 11eJU, BEIOMpaTh HanboJjiee paoHalbHbIe METO/bI, OCYLIECTBIIATh TO3HABATENbHYIO
pedIieKCuIo B OTHOLICHUH JACHCTBHM MO PELICHUIO YUeOHBIX U MO3HABATENbHBIX 3a/1a4.
- ®opMHUpOBaHUE OCO3HAHHOMN OLEHKU B y4EOHOM NIEATEIbHOCTH, YMEHHUS COJepKaTeIbHO 00OCHOBBI-
BaTh MPABMWJIBHOCTh pe3yibTaTa M criocoda JAecTBUs, aleKBaTHO OLIEHMBATh CBOM BO3MOXHOCTH J0-
CTHKEHUS LIEJIM CAMOCTOSITEIbHON €SI TETbHOCTH.



- ®opMUpOBaHHE YMECHHUS JIOTHUECKU PACCYXKAATh, AeIaTh YMO3AKIIOUCHUs (MHIYKTHBHOE, JIETYKTHB-
HOE U T10 aHAJIOTHH), apTYMEHTHUPOBAHHBIC BBIBOJIBI, YMEHHE 0000IaTh, CPABHUBATH, KIACCHPHUITPO-
BaTh.

- dopmMupoBaHUE YMEHHS CO37aBaTh, IPUMEHATh M IPEOOPA30BEIBATH 3HAKOBO-CUMBOJIIMUECKUE CPEI-
CTBa, MOJICITH, CXEMBI JUISI PEIICHHST YYE€OHBIX M IMO3HABATEIBHBIX 3a7a4.

- OBnajieHMe OCHOBaMH O3HAKOMUTEIILHOTO, U3YYAIOIIEro, YCBAaUBAIOIIETO W TTIOUCKOBOTO YTEHHUS, pe-
(yieKkCUBHOTO YTEHUS, (GOPMUPOBAHUE YMEHHS CTPYKTYPUPOBATh MATEMaTHYECKHUE TEKCTHI, BBIICIIATH
TJIABHOE, BBICTPANBATh JIOTHYECKYIO MOCIEA0BATEILHOCTD U3JIaraeMOro MaTepuaia.

- ®opMupOBaHUE KOMIIETEHTHOCTH B 00acTu ucnoib3oBanus MKT, kak HHCTpyMEHTaJILHOW OCHOBBI
Pa3BUTHSI YHUBEPCAIbHBIX YUCOHBIX JCHCTBUA.

111.Ilpeomemnuvle pe3yrbmamoi:

1. dopmupoBaHUE TPEACTABICHUH O MaTeMaTHKE KaK O YacTH OOIIEYeIOBEYCCKON KYIBTYPHI,
dbopMe onmcaHus U 0cOO0TO METOIa MO3HAHUS JEHCTBUTEIHLHOCTH.

2. dopmupoBaHUE TPEACTABICHUSI 00 OCHOBHBIX M3y4aeMbIX MOHATHSAX KaK BKHEUIIMX MaTeMa-
TUYECKUX MOJEIISX, MO3BOJISFOIINUX OMUCHIBATH PEATbHBIC MPOIIECCHI.

3. Pa3Butue ymenuit paboraTth ¢ yueOHbIM MaTEMAaTHYECKHM TEKCTOM, TPAMOTHO BBIPA)XKaTh CBOH
MBICITH ¢ IPUMEHEHUEM MaTEeMaTHYeCKOW TEPMUHOJIOTUU U CUMBOJIUKH, IPOBOIUTH KIIACCU(PUKALIUIO,
JIOTHYECKOE 00OCHOBAHHE M JIOKA3aTEIIbCTBA MATEMATHYCCKIX YTBEPIKICHHIA, OIICHUBATh JIOTUYCCKYIO
MPABWIIBHOCTh PACCYKICHHM, PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIC PACCYXKICHHUS.

4. dopMupoBaHUE TPEJICTABICHUN O cuUcTeMe (YHKIIMOHAIBHBIX IMOHITUH, (YHKIIMOHAITBHOM
SI3BIKE ¥ CUMBOJIMKE; Pa3BUTHE YMEHHS UCIOJIb30BaTh (DYHKIIMOHAIBLHO — TpadUuecKhe MpeCTaBIIe-
HUS JUIS PEIICHUS Pa3IMYHbIX MATeMaTHUYECKUX 3ajay, B TOM YHCJIC: PEUICHHUsS YpaBHEHUN W Hepa-
BEHCTB, HAXOXJICHHUS HAHOOJBIIETO W HAUMEHBIIIETO 3HAYCHHM, JUTsl ONMMCAHUS U aHAJIM3a PeallbHBIX
3aBUCUMOCTEH U TPOCTEHINNX MapaMETPUICCKUX UCCIICTOBAHMIMA.

5. OBnajicHue CHMBOJIBHBIM SI3BIKOM alTeOphl, TPHEMaMHU BBITTOJIHCHUS TOXKIECTBEHHBIX IPEOO-
pa3oBaHUU BBIPAKCHUH, PEIICHUS JIMHCHHBIX YPaBHEHHH M CUCTEM JIMHCWHBIX YPAaBHCHHI, a TaKKe
YpaBHECHHI, PEIICHHE KOTOPBIX CBOJUTCS K Pa3JIOKEHUIO HA MHOXHTEIU; PA3BUTHE YMECHHUU MOJICIHU-
pOBaTh peajbHBIC CUTYAIlMH HA MATEMAaTUYCCKOM SI3bIKE, COCTABJIATh YPABHECHUS 110 YCIOBHUIO 3a/1a4H,
HCCJICIOBATh TIOCTPOCHHBIC MOJCIH U UHTEPIPETHPOBATH Pe3yiIbTaT. Pa3BuTHe yMEHUN HUCITOJIB30BATh
UJICI0 KOOPAHMHAT Ha TUIOCKOCTH JUIS PEUICHHS yPaBHEHUI, HEPABEHCTB, CUCTEM.

6. OBnazieHue OCHOBHBIMHM CIIOCOOAMHU TIPEJCTABICHUS M aHAIM3a CTATUCTUYECKUX JIaHHBIX;
(dbopMupOBaHHE MPEACTABICHUI O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B peajbHOM MHpPE U CIocodax
WX W3y4EHUs, O MPOCTEHIINX BEPOSITHOCTHBIX MOJICNISAX. Pa3BuTHE YMEHHs M3BJIEKATh WH(HOPMAITHIO,
MpEJICTABJICHHYI0 B TaONMWIlaX, HA AMarpaMMax, rpadukax, OMHCHIBAaTh U aHAIU3HPOBATH UHCIOBHIE
JaHHBIC, UCTIOJIH30BATh MOHUMAHHUE BEPOSTHOCTHBIX CBOWCTB OKPYXAIOMIMX SIBJICHUW MPH TPHHATAN
peLieHui.

7. PazBuTHe yMeHUIT MPUMEHSATh U3yUEHHBIC TOHSTHS IS PEIICHHS 3a/1ad MPAKTUYECKOTO CO-
JepKaHUS U 3a/1a4 CMEKHBIX JUCIIUTLINH.

8 ki1ace
PAILIMOHAIJIBHBIE YN CJIA

BeIlTyCKHHK Hay4duTCs:

1) BeIpakaTh yMclia B 9KBUBAJICHTHBIX (JOpPMax, BEIOMpas HanboJiee MoAXO/SIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CUTYAallUH;

2) cpaBHUBATb U YHOPSAA0UYUBATH PALIMOHAIBHBIEC YHCIIA;

3) BBINOJHATH BBIYMCIIEHUS C PAlMOHATLHBIMU YUCIIAMU, COUYETast YCTHBIE U MUCbMEHHbIE TPUEMBI
BBIYMCIICHUM, IPUMEHATH KaJIbKYJIATOD;

BBIITyCKHHK NTOJIyYUT BO3MOKHOCTb:

4) NO3HaKOMUTbCSA C MO3UIIUOHHBIMU CUCTEMAMHU CUUCIIEHHS C OCHOBAHUSMH, OTIIMYHBIMU OT 10;

5) yrinyOuTh U pa3BUTh NPEJCTABICHUS O HATYpaJIbHBIX YHCIaX U CBOWCTBAX JI€IMMOCTH;

JIEMCTBUTEJILHBIE UMCJIA



BbInycKkHUK Hay4YHUTCS:

1) BnaseTh MOHITHEM KBAIPATHOTO KOPHSI, IPUMEHSITh €0 B BEIYUCIICHUSIX.

BbIyCKHUK TOTyYUT BO3MOKHOCTD:

2) pa3BUTh PEACTABICHHUE O YKCIIC U YUCIOBBIX CUCTEMaX OT HATYpaJbHBIX JO JEHCTBUTEIbHBIX YH-
CelJl; O POJI BBIUMCIICHUN B YeNIOBEUECKON MPAKTHKE:

N3MEPEHUA, ITPUBJIMKEHNW S, OLIEHKU
BrlIlyCKHHMK HayuuTCA:
1)ucnonb30BaTh B X0/I€ pEICHUS 3a/1a4 3JIEMEHTAPHBIE MTPEICTAaBICHMS, CBSI3aHHBIE C MPUOIHKEHHBI-
MU 3HAYCHUSIMU BEIUYMH.
BhIITyCKHHMK NIOJIyYUT BO3MOKHOCTb:
2)[OHSATH, YTO YMCIIOBBIE JJAHHBIE, KOTOPHIE UCIIOIBb3YIOTCS JIUIsl XapaKTEPUCTUKU OOBEKTOB OKpYKato-
IIeT0 MUPA, SBJIAIOTCS PEUMYIIECTBEHHO MPUOIMKEHHBIMH, YTO 0 3aMUCH TPUOIMKEHHBIX 3HAYe-
HUH, coliepKamuxcs B MHPOPMAITMOHHBIX HCTOYHUKAX, MOKHO CYJIUTh O TIOIPEIIHOCTH MPUOIIIIKE-
HUS;

AJITEBPAMYECKUE BBIPAKEHU A
BbInycKHUK HAy4UTCS:
1) BBINOJIHATH PEOOpa30BaHUs BEIPAXKEHUI, COJIepKAIUX CTENEHH C LEJIbIMU [TOKa3aTeIsIMHU U KBa/I-
paTHbIE KOPHU;
2) BBINOJIHATH TOXXJIECTBEHHBIE PEOOPa30BaHMsI PALIMOHAIBHBIX BHIPA)KEHUI Ha OCHOBE ITPABUII JICH-
CTBUI HaJl MHOTOYJIEHAMHU U alNredpandecKuMH JIpoosimu;
3) BBIIOJHATH Pa3j10KEHUE MHOTOUWIEHOB Ha MHOXHTEIH,
BbInyCKHUK TOJTyYUT BO3MOYKHOCTD:
4)Hay4uThCS BBITOJHATH MHOTOIIArOBBIE IPEOOPA30BaHMsI PAllMOHATIBHBIX BEIPAXKEHUH, TPUMEHSSA
HIMPOKUI HAOOP CIIOCOOOB U IPUEMOB;

YPABHEHUA
BbinycKHMK Hay4YuTCA:
1) pewaTh OCHOBHBIE BU/Ibl PALIMOHAIBHBIX YPABHEHU C OJJTHOM IEPEMEHHOM, CUCTEMBI IBYX ypaBHE-
HUU C JBYMs [IEPEMEHHBIMY;
2) NOHUMAaTh ypaBHEHUE KaK Ba)KHEHIIYI0O MaTEMaTHUECKYIO MOJIENb JIJIsl ONMCAHUS U U3yUEHHUS pas3-
HOOOpa3HBIX pealibHBIX CUTYAIH, pelaTh TEKCTOBBIE 3a1a4H alredpaniyeckuM METOI0M;
3) npuMeHATh rpaduyecKue IpeCTaBICHUs ISl HCCIIEI0OBaHUS YpaBHEHU, HCCIIeI0OBaHUS U pellie-
HUs CUCTEM YPABHEHUH C ABYMs IIEPEMEHHBIMH.

BBIMyCKHUK MOTYYUT BO3MOXKHOCTb: OBJIAJIETh CHIELIMATbHBIMUA IPUEMaMH PELICHHUs YypaBHEHUN U CH-
CTEM YpaBHEHUI; YBEPEHHO MPUMEHSATH anmnapaT ypaBHEHHUM JUIs pelieHns pa3HooOpa3HbIX 3a7a4 U3
MaTEeMaTHKHU, CMEXHBIX TPEJAMETOB, IPAKTUKHU;

HEPABEHCTBA
BbInmyckHUK Hay4uTCS:
1) noHMMAaTh U IPUMEHSATh TEPMUHOJIOTHUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIIEHUEM HEPABEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;
BbInyCKHHUK OTYYUT BO3MOXKHOCTb HAyYUThCS:
2) pa3HOOOPa3HbIM ITpHEMaM JI0Ka3aTeIbCTBA HEPABEHCTB.

OCHOBHBIE ITOHATHUA. YUCIIOBBIE ®YHKIINU
BrinyckHHMK Hay4uuTCS:
1) cTpouTh rpaguKu 3reMeHTapHbIX QYHKIUI; UCCIeA0BaTh CBOMCTBA YUCIOBBIX (DYHKIIMI HAa OCHOBE
M3yUYEHUs TTOBEICHUS UX IPa(hUKOB;
BbInyCKHUK TOTyYUT BO3MOYKHOCTD HayUUThCS:
2) IpOBOJUTH UCCIICAOBAHUS, CBS3aHHBIE C U3YYEHUEM CBOMCTB (DYHKIIHMA.



9 kJacc

PAILIMOHAJIBHBIE YN CJIA
BrInTyCKHHUK HaydnuTCS:
1) HCIIOJIB30BAaTh IIOHATUA U y‘-IeHI/ISI, CBA3aHHBIC C HpOHOpLII/IOHaJIbHOCTLIO BCJINYHMH, HpOHeHTaMI/I B
X0JI¢ PEIICHHS MaTeMaTHICCKUX 3a1a4 M 3a7a9 U3 CMEKHBIX IIPEIMETOB, BBITTOHATH HECIOXKHBIC
MPAKTUYECKUE PACUETHI.
BBINTyCKHHK TTOJIYYHT BO3MOXKHOCTb:
2) Hay4UTHCS UCNOIb30BATh IPUEMBI , PALlUOHAIM3UPYIOLME BBIYUCIEHUS, IPUOOPECTH IPUBBIUKY
KOHTPOJIMPOBATH BBIYHCIICHHUSI, BBIOUPAs TTOAXO/ISIIAN JIJIsT CUTYaIlHH CII0CO0.

JIENCTBUTEJILHBIE UMCJIA

BrllyCKHHMK Hay4duTCs:
1) BnageTh NOHATHEM KBaJIPATHOTO KOPHS, IPUMEHSTh €r0 B BHIYNCIICHUSX.
BbInyCKHUMK TIOJTyYUT BO3MOYKHOCTD:
2) pa3BUTh U YIIyOUTh 3HAHUSA O AECATUUHON 3allUCH JeHCTBUTENBHBIX YMceN (IEpUOIUUECKUE U He-
NIEPUOANYECKUE IPOOH).

AJI'EBPAMYECKUE BBIPAXKEHUW A
BbinyckHUMK Hay4uuTCS:
1) BBINOJHATH TOXKJECTBEHHBIE PEOOPA30BaHMsI PALIMOHATIBHBIX BBIPAXKEHUI Ha OCHOBE ITPABUII JICH-
CTBUI HaJl MHOTOYIEHAMHU U aNredpandecKuMH JIpoosimu;
2) BBINOJIHATH Pa3j0kKEeHNE MHOTOUJICHOB HA MHOXKHUTEIH,
BbInyCKHUK OJTyYUT BO3MOKHOCTD:
3) NpUMEHSTh TOX/IECTBEHHbIE IPe0Opa30BaHNUs IS pEIIeHUs 3a/1a4 U3 PA3JIMYHbIX pa3/IesIoB Kypca
(HampuMep, A1 HaXOXKACHUST HanOOJIbIIIET0/HAMMEHBIIIEr0 3HAUECHUS BBIPAKCHHUS).

YPABHEHUA
BbInmyckHUK Hay4uTCs:
1) noHMMAaTh ypaBHEHHUE KaK BaKHEHIIYI0 MaTEMaTHUECKYIO MOJIENb JIJIsl ONIMCAHUS U U3yUEHUs pas-
HOOOpa3HBIX pealibHbIX CUTYAIM, pelIaTh TEKCTOBBIE 3a1a4H alredpaniyeckuM METOI0M;
BbInyCKHUK NOJTyYUT BO3MOYKHOCTbD:
2)ipuMeHsATh rpaduyeckue NpeACcTaBICHUs A1 UCCIeJOBAHUS YPAaBHEHUH, CUCTEM ypaBHEHUH, CO-
JepKalnux OyKBeHHbIE KO3(DPUIIMEHTHI.

HEPABEHCTBA

BbInycKHHMK Hay4uuTCSA:
1) pewiaTh JIMHENHHBIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI; pelIaTh KBaJpaTHbIE Hepa-
BEHCTBA C ONOPOM Ha rpadudyeckue NpeacTaBiIeHus;
2) NpUMEHSITH almapar HEPaBEHCTB YISl PEIICHUs 3a/1a4 U3 pa3IM4YHbIX pa3zesioB Kypca.
BBINyCKHMK IIOJTy4UT BO3MOKHOCTD HayUUThCS:
3) pa3HOOOpa3HBIM MpUEMaM J10Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH anmnapaT HEPaBEHCTB
JUISL pELIeHUs] pa3HOOOPa3HbIX MaTeMaTUYECKHX 3a/1a4 U 3a71a4 CMEXHBIX MIPEMETOB, IPAKTUKH;
4) npuMeHsITh rpaduueckre MpeCTaBICHUs JUIsl HCCIIeI0BaHUSI HEPaBEHCTB, CUCTEM HEPABEHCTB, CO-
AepKaimx OyKkBeHHbIE KO3 (DUIIUESHTBI.

OCHOBHBIE I[TOHATHUA. UMCJIOBBIE ®YHKIINU
BrinyckHMK Hay4uuTCSA:
1) noHMMAaTh U UCTIOIB30BaTh PYHKIIMOHAIbHBIE TIOHATHUS U S3bIK (TEPMUHBI, CAMBOJIMYECKHE 0003Ha-
YEeHHUS);
2) ctpouTh TpaduKy AJIEMEHTapHbBIX (PYHKIINN; HCCIIeT0BaTh CBOMCTBA YUCIOBBIX (DYHKIIMI HA OCHOBE
U3y4YEHUs TTOBEICHUS UX IPpahUKOB;
3) noHuMaTh HYHKIHUIO KaK BaKHEHIIIYI0O MaTEMaTHUECKYIO MOJIENb JIJIsl ONMCAHUS IIPOLIECCOB U SIBJIE-
HUI OKPY>KaIOIIEro MUpPa, MPUMEHSTh ()YHKIIMOHATIBHBIHN SI3BIK JUIsl OIMCAHUS U HCCIIEIOBAHUS 3aBH-
CUMOCTEN MEeXy (PU3NUECKUMH BEIMYMHAMH.
BBINyCKHMK TOJTyYUT BO3MOYXKHOCTb HAyUYUThCS:



4) MpOBOUTH UCCIIEOBAHMS, CBSI3aHHBIE C U3yYEHUEM CBONCTB (DYHKIU, B TOM YHCIIE C UCITIOJIb30Ba-
HUEM KOMIBIOTEpA; Ha OCHOBE I'pa)MKOB U3YUCHHBIX (PYHKLIUH CTPOUTH 00JIee CI0KHBIE TpaduKh
(KycO4HO-3a7ja4HbIe, C «BBIKOJIOTHIMI TOYKAMH U T.11.);

5) ucnonb30BaTh (PYHKIIMOHAIBHBIE TPEACTABICHUS M CBOMCTBA (DYHKIUHN ISl peIlICHHs] MaTeMaTHie-
CKHX 3a/1a4 M3 Pa3IM4HBIX Pa3/IesioB Kypca.

YMCJIOBBIE ITOCJIIEAOBATEJIBHOCTHU
BrlIlyCKHHMK Hay4duTCs:
1) HoHUMATh U UCII0JIL30BATh SA3BIK [10CIIEI0BATENBHOCTEN (TEPMUHBI, CUMBOJIMYECKHE 0003HAUCHMS);
2) npuMeHsTh (HOpMyJIbl, CBSI3aHHbIE C apU(PMETHUECKONH U T€OMETPUYECKOH MPOrpecCHsiMU, U arlna-
par, cOpMHUPOBAaHHBIN NPU U3YYCHUH JAPYTHX Pa3[esioB Kypca, K peHIeHUIO 3a1a4, B TOM YHCIIE C
KOHTEKCTOM M3 PEaJIbHOM KU3HU.
BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb HAY4YUTHCS:
3) pemaTh KOMOMHUPOBAHHBIE 337a4 ¢ IPUMEHEHHEM (OPMYII N-TO WieHa U CYMMbI IIEPBbIX NWICHOB
apu(METHYECKON ¥ TECOMETPUIECKOI MPOrpeccHii, MPUMEHSTh IPY 3TOM arnapaT ypaBHEHHH U Hepa-
BEHCTB;
4) noHuMaTth apu(PMETHUECKYIO U TEOMETPHUECKYIO MPOrPECCHH KaK (DYHKIIMH HATYpaIbHOTO apry-
MEHTA; CBA3bIBATh apU(YMETHUECKYIO IIPOrPECCUIO € JIMHEHHBIM POCTOM, T€OMETPUYECKYIO — C IKCIIO-
HEHLIMAJIBHBIM POCTOM.

OITMCATEJIbBHAS CTATUCTUKA
BLIHYCKHI/IK HAaY4YUTCA UCIIOJIB30BaATh HpOCTCﬁIHPI@ CII0COOBI MNpCACTAaBJICHHA U aHAJIM3a CTaATHCTUYC-
CKHX JaHHBIX.
BLIHYCKHI/IK TIOJIYYHUT BO3BMOXHOCTb HpI/IO6peCTI/I HepBOHa‘IaJ'ILHHﬁ OIIBIT OpraHU3aluu c6opa JaHHBIX
IIpH MPOBCACHUHA OIIPOCa O6HIGCTBCHHOFO MHCHUSA, OCYIICCTBJIIATL UX aHAJIM3, IPCACTABIIAThL PE3YJIb-
TaThbl OIIPOCa B HACC Ta6J'II/II_[LI, JuarpaMMal.

CJIVUAUHBIE COBBITUS U BEPOSTHOCTbD
BbInycKHUK HAyYUTCSI HAXOJIUTh OTHOCUTEIBHYIO YAaCTOTY U BEPOATHOCTb CIy4altHOTO COOBITHSI.
BbInmyCKHUK NOTYYUT BO3MOXKHOCTD IPUOOPECTHU OMBIT IPOBEIEHUS CIy4alHbIX 3KCIIEPUMEHTOB, B
TOM YHCJIE ¢ TOMOIIBIO KOMIIBIOTEPHOI'O MOJEIMPOBAHUS, HHTEPIIPETALIMN UX PE3YJIbTATOB.

KOMBHUHATOPHUKA
BrImycKHHUK HAy4YUTCS peliaTh KOMOMHATOPHBIE 331a4M Ha HaXOKIEHHE YhClia 00BEKTOB HIIK KOMOU-
HaITH.
BBITyCKHHUK TOTYYUT BO3MOXKHOCTh HAYYUTHCSI HEKOTOPHIM CIIEIIMATbHBIM MTPHEMaM pelieHus: KoMOu-
HATOPHBIX 33]1a4.

Coaep:xxaHue Kypca ajaredpsl 7-9 Aiareopa

Yucaa

PanuonanbHbie uncaa MHOXECTBO pallMOHANBHBIX yKcesl. CpaBHEHUE pallMOHATIbHBIX yucen. Jlei-
CTBHS C pallMOHaJIbHBIMK ynciiaMu. UppanuoHasbHblie yncia. [[oHsTHe nppamoHaIbHOTO YHCIIA.
Pacnio3naBanue uppanroHanbHbIX yncel. [IpuMepsl fokazaTenscTB B anredpe. MppanmonanbHOCTh
yrcia +2. [Ipumenenne B reomerpun. CpaBHEHHE UPPAITMOHAIBHBIX Yncesl. MHOKECTBO JICHCTBH-
TEJIbHBIX YUCEIL.

ToxnecTBeHHbIe IpeoOpa3oBanusa. UncinoBbie 1 OyKBeHHbIE BbIpaxkeHHs. BeipaxkeHue ¢ nepe-
MEHHOH. 3HaueHHe BbIpakeHUs. [1oicTaHOBKA BBIpaKEHN BMECTO ITEPEMEHHBIX.

Ienabie Bbipa:keHusi. CTeneHb ¢ HATYpaJbHBIM MOKa3zaTeneM U e€ cporicTBa. [IpeodbpazoBanus Beipa-
KEHUH, CoJlepKallNX CTENEH! ¢ HaTypalbHBIM moka3arenem. OgHouseH, MHOrowieH. JleicTBus ¢ o11-
HOYJICHAMH U MHOTOYJICHAMH (CJIOKEHHE, BEIUMTAHUE, YMHOKEHUE ). DOPMYITBI COKPAIIEHHOTO YMHO-
YKEHUS: PA3HOCTh KBAJAPATOB, KBAAPAT CYMMBI U pa3HOCTU. Pa3nokenne MHOTOUYIEHA HA MHOYKUTEITH:



BbIHECEHME OOIIEr0 MHOXKHTES 3a CKOOKH, IPYIIIUPOBKA, IPUMEHEHUE (POPMYJT COKpAILIEHHOTO
yMHOkeHus. KBagpaTHbIi TpEXWIEH, pa3sioKeHNE KBaIPAaTHOTO TPEXUJIEHA HA MHOKUTEIH.

JApobHo-paunoHainbHbIe BbIpaskeHusi. CTENeHb C 11eNIbIM TToKazaTeneM. [IpeobpazoBanue npoOHO-
JMHEWHBIX BBIPAKCHUHN: CIIOKEHHE, YMHOXKEHHE, AeJeHne. Anredpandeckas apoos. JlomycTumblie 3Ha-
YeHUsI IEPEMEHHBIX B IPOOHO-pallMOHATbHBIX BhIpakeHUsAX. CoKpalleHue anredpandeckux apooeii.
[TpuBenenue anredpandeckux aApoodeii k o0eMy 3HaMeHarenro. [leiicTBus ¢ anredpanyecKumMu Jpo-
OsIMH: CIIO’KEHUE, BBIYUTaHUE, YMHOKEHHE, JeJIeHUE, BO3BEJICHUE B CTEICHbD.

KBaapaTubie kopuu. ApudMeTnueckuii KBaapaTHbId KopeHb. [IpeoOpa3zoBanue BeIpaKeHHH, COAEP-
YKaIIUX KBaJpaTHbIe KOPHU: YMHOXKEHUE, JCJICHHE, BBIHECEHUE MHOXKUTEIS U3-110]] 3HAKa KOPHS, BHE-
CEHHE MHOXKHUTEJIS O] 3HAK KOPHSL.

YpaBHeHUs 1 HEPABEHCTBA
PagencrBa. UncioBoe paBeHcTBO. CBOMCTBA YHCIIOBBIX PaBEHCTB. PaBEHCTBO € epeMeHHOM.

YpaBHenus. [lonsatre ypaBHEeHUS U KOPHS ypaBHEHHUs. JIMHEHOE ypaBHEHME U €ro KOpHU. Pemenne
JUHENHBIX YpaBHEHUH. KonnuecTBO KOpHEH JIMHEHHOIO ypaBHEHUS.

KBaaparHoe ypaBHeHnue u ero kopuu. KBagparuele ypasHeHus. Henomnnele KBagpaTHbIe ypaBHEHUS.
JIMCKpMMMHAHT KBaJIpaTHOTo ypaBHeHus. DopMynna KOpHeH KBaapaTHOro ypasHeHus. Teopema Buera.
Teopema, oOparnas Teopeme Buera. Pemienre kBapaTHbIX ypaBHEHHA: HCIIOIB30BaHNE (POPMYIIBI JUIS
HaXO0XKJCHUS KOpHel, rpaduuecKuii MeTol PEeLIeHNUs, pa3iokKeHne Ha MHOXKHUTENH, I0J00p KOpHEH ¢
HCIIOJIB30BaHUEM TeopeMbl Buera. KonnuecTBo KOpHEH KBaJipaTHOIO YPaBHEHUS B 3aBUCUMOCTH OT
€ro IMUCKpUMUHaHTa. bUKBagpaTHbIe ypaBHEHUs. Y PaBHEHHUs, CBOAUMBIE K JINHEHHBIM U KBaJIPaTHbBIM.

JIpoGHo-panHoHa/IbHbIE ypaBHeHUs1. Penienne npocreldmmx ApoOHO-TUHEHHBIX YPaBHEHHIH.

Cucremnl ypaBHEHI/Iﬁ. ypaBHeHI/Ie C ABYM: IICPCMCHHBIMU. JIuneiinoe YpaBHCHUEC C IBYMs IICPEMCH-
HBIMH.

IlonsTHe cucTeMbl ypaBHEeHM. Pellienre cucteMbl ypaBHEHUMN.

Metoasl peuieHus CUCTCM JIMHENHBIX ypaBHCHI/Iﬁ C ABYMs IICPCMCHHBIMU Fpaq)I/I‘-IeCKI/Iﬁ METOA, MECTOI
CJIOXKCHUA, METO/ ITOJACTAHOBKH.

HepaenctBa. Huciossie HepaBeHcTBa. CBONCTBA YMCIOBBIX HEpaBeHCTB. [IpoBepka cripaBeayinBo-
CTU HEPABEHCTB MPH 3aJaHHBIX 3HAYECHUSAX [IEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. CTporue u HECTpOTrue HEPABEHCTBA. PerieHne JIMHEHBIX HEPABEHCTB.

KBanpaTHOoe HEpaBEHCTBO U €ro pelleHus. Perienre kBajpaTHbIX HEPABEHCTB: UCIOIb30BaHUE
CBOMCTB M rpaduka KBaApaTUYHON (YHKIIMH, METOJ MHTEPBAJIOB. 3alIUCh PELLICHHsI KBaJIpaTHOTO He-
paBEeHCTBA.

Pemenne OEJIbIX U )IpO6HO-paHI/IOHaJ'IBHBIX HCPABCHCTB MCTOAOM MHTCPBAJIOB.

Cucrembl HepaBeHCTB. CHCTEMBbI HEPAaBEHCTB C OJIHOM NEpeMEHHON. Pelienre cucteM HEpaBEeHCTB C
OJIHOM MepeMeHHOM: TMHENHBIX, KBaApaTHbIX. M300paxeHne pelieHus CUCTEMbl HEPaBEHCTB Ha YKnc-
JIOBOY IPSIMOM. 3aIliCh PELIEHUS] CHCTEMbI HEPaBEHCTB.

®Oynkuuu. IlonsaTue pynkuuu. J[ekapToBbl KOOPAUHATHI Ha INIOCKOCTH. DOpMUpOBaHUE IIPEICTAB-
JICHUI 0 MEeTanpeaMETHOM MOHATUHU «KOOpAUHATh». CriocoObl 3a1aHns QYHKIUN: aHAIUTUYECKHH,
rpaduueckuit, Tabnuunbiid. I'paduk Gynxmun. [pumeps! GyHKIMA, TOTy4aeMbIX B IIpoLEcce UcCie-



JOBaHUsI PAa3IMYHBIX PEANIbHBIX MIPOLIECCOB M PEIeHHMs 3a1a4. 3HadyeHue GyHKIMHU B Touke. CBOWCTBa
GbyHKIMN: 001aCTh ONpeAeTIeHNs, MHOXKECTBO 3HAYCHUH, HYJIH, IPOMEXYTKH 3HAKOTIOCTOSHCTBA,
IPOMEKYTKH BO3pacTaHUs U yObIBaHUS, HANOOJIbIIEe M HAUMEHbIIee 3HaYeHus. MccaenoBanue GyHK-
U 1o e€ rpaduky.

Jluneiinas ¢pynkuusi CroiicTBa u rpaduk TMHEHHONW QyHKIIMHU. YTI0BOM KO3(PIHUIIUESHT MPSIMOH.
Pacrnionoxxenue rpadvka TMHEHHON (YHKITMH B 3aBUCIMOCTH OT €€ YriIoBoro koddduimenra u cpo-
o6oxuoro wiena. KBaaparuunas ¢pynkuus. CpoiicTBa u rpaduk KBagpaTUHIHON QyHKIMH (Tapado-
na).. Haxoxnenue Hysei KBaapaTHaHON QyHKIINH,

k
o ¥y o g o

OO0paTHasi nponopunoHaabHocThb. CBoiicTBa pyHkimu = ** = =¥~ z. ['unepOouna.

IMocenoBaTeILHOCTH M POTPECCHH

Yucnosas nocne10BaTeIbHOCTh. [IpUMEpBI UMCIIOBBIX MTOCIEN0BATEIBHOCTEN. bECKOHEUHBIE ITOCIIEO-
BaTeJIbHOCTU. Apudmerndeckas nporpeccus u e€ cBoiicTa. 'eomerpuueckas nporpeccust. Popmyna

00I1Iero 4jeHa U CyMMBI N TIEPBBIX YWICHOB apU(PMETUYECKON 1 FeOMETPUIECKO mporpeccuid. Cxoms-

11asicsi FeOMEeTpU4ecKasi IPOTrPeECCHs.

PemieHye TeKCTOBBIX 3aJa4

3agaum Ha Bce apudpmeTHyeckue aeiicTBUs. Pemenne TeKCTOBBIX 3a7ad apu(PMETHIECKIM CIIOCO-
6om. Vicnionp3oBaHue TabuIuL, CXeM, YepTexel, APyruxX CPeACTB MPEICTaBICHUS JaHHBIX P pellie-
HUU 33]]a4u.

3ajaum Ha IBMJKeHHMe, Pa00Ty W MOKYNKH. AHAN3 BO3MOXHBIX CUTyallMii B3aHMHOTO PACIOJIOXKe-
HUS1 00OBEKTOB MPH UX JBHUKEHUH, COOTHOIIEHUS 00bEMOB BBINOIHIEMBIX paOOT MPH COBMECTHOM pa-
oore.

3agaum Ha YacTH, 10JIM, NIPOLEHTHI. PelieHre 3a1a4 Ha HaXO0K/IEHWE YaCTH YKCIIa U YHUCIIa IO €ro
yacTu. Pemienue 3a1ad Ha npoUeHTHI U 101U. [[puMeHeHne mponopuuil Npu pelieHnuy 3a1ad.

Jlornuyeckue 3agaum. PerieHre nornyeckux 3agay.

OcHoBHbIE MeTO/bI pellieHUs] TEKCTOBBIX 3aJa4: apupMeTHIECKUii, anredpandyeckuii, nepedop Ba-
PHAHTOB.

CraTucTHKA B TEOPUA BCPOHTHOCTeﬁ

CraTrucruka. TabnuyHoe U rpaduueckoe NpeAcTaBlIeHUe JaHHbIX, CTOJI0YaThIe M KPYTOBbIE Iua-
rpaMMbl, TpaduKH, MPUMEHEHHE JUarpamMm U rpaduKoB JJIsl OMUCAHUS 3aBUCUMOCTEH pealbHBIX Be-
JIWYUH, U3BJIeYeHUE UH(HOPMAIINHU U3 TAOJIHII, TUarpaMm U rpadukoB. OnucarenbHble CTATUCTHYECKUE
MOKa3aTeIN YUCIOBLIX HAOOPOB: cpenHee apudmeTnyeckoe, MeArana, HaubobIlee 1 HAaMMEHbIIIee
3HaueHus. Mepsbl paccenBanus: pazmax, CioyudaiiHas HU3MEHYUBOCTh. I3MEHUHMBOCTD MTPH N3MEPEHHUSIX.

Cay4aiinbie cOOBITHS

CayuaiiHble OIBITHI (3KCIIEPUMEHTHI), 3JIEeMEHTapHbIE Clly4yaiiHble cOOBITUS (MCX0b1). BeposTHOCTH
aJIeMEHTapHbBIX cOObITHI. COOBITHS B CIIy4alHBIX SKCIIEPUMEHTAX U 0JaronpusTCTBYIOIINE JIEMEH-
TapHble COOBITUS. BeposTHOCTH ciydaifHbIX COOBITHH. ONBITH C PABHOBO3MOKHBIMH 3JIEMEHTapHBIMU
coObITusAMHU. Kntaccrueckne BepOSTHOCTHBIE OIBITHI C UCIIOJIb30BAaHUEM MOHET, KyOoukos.. [Ipeacras-
JICHHE O HE3aBUCHMBIX COOBITHSX B )KU3HH.

DJieMeHThl KOMOMHATOPUKH. [IpaBuiio yMHOXKEHUS, TepecTaHOBKH, (pakTopuan uncna. CoueTanus u
YUCI0 coueTanui. @opmyna ynciia COYeTaHU.



MartemaTHka B HCTOpHYeCKOM pa3BUTHH. VcTopus popMupoBaHus NOHATHS YHUCIIA: HATypaJbHbIE
quclia, Ipo0u, HETOCTATOYHOCTh PAIMOHATBLHBIX YMCEIN JUIsi TEOMETPHUUECKUX U3MEPECHHIA, UppaIuo-
HajbHbIC yncna. CTapuHHBIE CHCTEMBI 3anucH yncen. J[poobu B BaBunone, Erunte, Pume. OTkphiTHE
JeCSITHUHBIX Apodeii. CTapuHHBIE cCHCTEMBI Mep. [lecaTHdHbIe TpOOH 1 METpUYECKasi CUCTEMA Mep.
[TosiBnenue oTpunaTenbHbIX yncen u Hy . JI. Maraunkwuii. JI. Diinep. 3apoxaeHue anreopsl B Heapax
apupmetnxu. An-Xopesmu. Poxxnenne 6ykBenHoi cumBonuki. I1. @epma, @. Buer, P. [ekapr. Uc-
TOpPHUS BOIIPOCA O HAXOXIEHUU (HOpMYI KOpHEH anredpandeckux ypaBHEHUN, HEPa3pelIMMOCTh B pa-
JUKanax ypaBHEHUH crerieHu, Oonbmeit ueteipéx. H. Tapranes, k. Kapnano, H. X. AGens, D. ['anya.
N300perenue MeToaa KOOpAUHAT, MO3BOJISIFOIIETO MEPEBOUTH T€OMETPUUYECKUE OOBEKTHI Ha SI3bIK aJl-
reopsl. P. [lekapt u I1. ®epma. [IpumMepsl pa3nuyHbIX CHCTEM KOOPAMHAT HA IJIOCKOCTH.

8 ki1acc (68 4, 2 4 B Hexe110)

1.Pannonanbublie Apoou ( 144) PanmonanpHas Apoosk. OCHOBHOE CBOWCTBO APOOH, COKPAIIICHHUE
k

apooeii. ToxxnecTBEHHBIE TPe0OPa30BaHuUs PALOHAIBHBIX BhIpakeHUil. DYHKIMU y = ¥ U ee rpaduk.
OcHoBHasl 11e1b — BbIpa00TAaTh YMEHHE BBINOIHATH TOXKIECTBEHHbIE IPE0OPa30BaHUs PALIMOHAIBHBIX
BBIPAKCHUM.

2.KBaaparnbie kopHHu (144) Ilonarue o0 uppanuoHanpHbIX ynciax. OOume cBeieHus o JeicTBU-
TeNnbHbIX uncnax. Ksagparusiit kopens. [ToHaTHE 0 HaX0XAEHUH TPUOIMKEHHOTO 3HAYSHUS KBapaT-
HoOro KopHs. CBOiiCcTBa KBaIpaTHBIX KOpHEH. [IpeoOpa3oBanus BIpaKeHHIA, COACPIKALINX KBAAPATHbIC
kopuu. Oyukius y =\x, ee cBoiicTBa u rpaduk. OCHOBHAS I1€/b — CHCTEMATH3MPOBATH CBEICHHS O
palMOHaJIbHBIX YMCIIAX U 1aTh IPEACTaBIeHNE 00 UPPALMOHAIBHBIX YHCIaX PACIIMPUB TEM CaMbIM
IIOHATHUE O YHUCIIC; BIPA0OTAaTh YMEHHE BBINOJIHATH IPEOOpa30BaHMsI BEIPAXKEHUH, COlEpKAILUX KBaJ-
paTHbIE KOPHHU.

3.KBaaparnbie ypaBHenus (164) Kagpatnoe ypasuenue. @opmyra KOpHEH KBaJpaTHOIO ypaBHe-
Huu. Pelienne pannoHanbHbIX ypaBHEeHUH. Pelienue 3aaa4, NpuBOAAIINX K KBaIpaTHBIM YPaBHEHUAM
U IPOCTENIINM pallMOHAIBHBIM YpaBHEHUSIM. OCHOBHAs 11€J1b — BbIPa0OTaTh YMEHUS pelllaTh KBaJI-
paTHbIE YpaBHEHUS U IPOCTEHIINE PALlMOHATIbHBIE YPABHEHUS U IPUMEHATh UX K PEILICHUIO 3a/1a4.

4.HepaBenctBa (84) UucioBsle HepaBeHCTBa U UX CBOMCTBA. [lowsieHHOE CII0KEHNUE U YMHOKEHHE
YHCIIOBBIX HEpaBeHCTB. [lorpenrHocTs U TOUHOCTH pUOIIKeHus. JInHelHbIe HEpaBeHCTBA C OJTHOM
nepeMeHHO U uX cucteMbl. OCHOBHAS 11€1h — O3HAKOMHThH YJaIIUXCS ¢ IPUMEHEHUE HEPABEHCTB
JUTS OIICHKU 3HAYEHUI BBIPAXXEHHH, BRIpA00TaTh yMEHHE PellaTh JIMHEHHbIE HEPAaBEHCTBA C OJIHOM Te-
PEMEHHOM U UX CUCTEMBI.

5.CteneHn ¢ neJbIM MOKa3aTeeM. JjaeMeHTbl cTaTuCTHKH (104)
CreneHs C 11eTBIM MTOKa3aTeNneM U ee cBoricTBa. CTaHAapTHBIN BUJ uncia. HauanbHble cBeneHus 00
oprann3alvii CTaTUCTUYCCKUX HCCHGI{OB&HHﬁ. OcHoBHas nelb — Bblpa6OTaTI> YMCHUEC ITPUMCHATH
CBOICTBA CTENEHM C IIEIbIM MTOKa3aTeNIeM B BEIUUCICHHUSIX U TPeoOpa3oBaHusiX, chopMHUpOBaThH
HavaJIbHbIE MTPE/ICTABICHUS O COOpE U IPYNIUPOBKE CTATUCTUYECKUX.
6.IToBTopenue (6 1)

9 kaacc (68 4, 2 4 B Hef1eN10)

1. CpoiicTBa ¢pynkuuii. Kagparnunasa pynkuus (164)

Oyukuus. CoiicTBa hyHKIMA. KBagpaTHelil TpexuiieH. Pa3inoxeHne KBaApaTHOTO TPEXUIeHa Ha
MHOxuTenn. yHkuus y = ax’ + bx + ¢, ee cBOlcTBa 1 rpaduk. CtenenHas QyHKIIHS.

OcHOBHasl 11eJ1b — PACIIUPHUTDH CBEICHUS O CBOMCTBAX (YHKIMH, 03HAKOMUTD YJaIIUXCSl CO CBOM-
CTBaMH U rpauKoM KBaJApaTUYHON (YHKIIHH.



2. YpaBHeHNsI M HepaBeHCTBA ¢ o7HOM nepemMenHo# (214) [lenbie ypaBHenus. J[poOHblie parmo-
HaJbHbIC YypaBHEHHUs. HepaBeHCTBa BTOPOM CTENEHU ¢ OJHOU IIEPpEMEHHON. MeTOo1 HHTEPBAJIOB.

OcHOBHasl L1eJ1b — CUCTEMATU3UPOBATh U 0O0OIIUTH CBEACHUS O PELIEHUH LIEbIX U APOOHBIX paruo-
HAJIBHBIX YPaBHEHUH ¢ OJJHON MEPEMEHHOM, COPMHUPOBATH YMEHHE PELIaTh HEPABEHCTBA BUA ax*+
bx + ¢> 0 mmu ax’ + bx + ¢< 0, eoe a ne pasro 0.

YpaBHeHMsI M HEPABEHCTBA C ABYMsI epeMeHHbIMU CHCTEMbl YpaBHEHUI BTOPOH cTeneHu. Pere-
HHUE 3a/1a4 C IIOMOLIBIO CUCTEM YPaBHEHUH II-U cTeneHu. HepaBeHcTBa ¢ IByMs IEPEMEHHBIMU U UX
cuctembl. OCHOBHAS 11€JIb — BbIPA0OTATh YMEHHE PeIlaTh NIPOCTEHIIINE CUCTEMBI, COJIepKAIllue ypaB-
HEHUE BTOPOU CTENIEHM C ABYMs [IEPEMEHAMMU, U TEKCTOBBIE 337aUl C [IOMOILBIO COCTABJICHUS TaKUX
CUCTEM.

4.IIporpeccun (164)

Apudmerndeckasi 1 reoMeTpruecKas mporpeccuu. @opMyIibl M-ro 4ieHa U CyMMBI TIEPBBIX IT YJICHOB
nporpeccuu. beckoneuHo yObiBaromas reoMmerpudeckas nporpeccus. OCHOBHas 11eJIb — AaTh MOHS-
TUs 00 aprUPMETHUECKON 1 TEOMETPHUECKOHN MPOTPECCHSIX KaK YMCIOBBIX MOCIIEA0BATEIHHOCTAX OCO-
0oro Buaa.

S.I1oBTOopenue (3 4)

TemaTnyeckoe IIaHUPOBaHUe 8§ KJIacc

Neri/ | Copmeprkanue yaeOHOTO MaTepuana Kon-Bo

i 4acoB
PaunonasbHbie BbIpAKEHUS 14

1 PanmonansHeie 1poou 1

2 OCHOBHOE CBOMCTBO pallMOHATILHOM ApoOH 2

3 CrnosxeHue ¥ BBIYUTaHHUE PAIIMOHANBHBIX IpOo0ei ¢ pa3HbIMU 3HAMEHATENISIMH 3

4 Konrtponbnas pabora Ne 1 1

5 YMHOXeHHE U JIeJIeHUe pallMOHATIbHBIX Apo0eii. BO3BeACHNE pallMOHAIbHON ApoOu
B CTETICHb. 4

6
ToxxaecTBeHHbIE TPeoOpa30BaHUs PAMOHAIBHBIX BhIPAKECHHIA 2

7 Konrtponbnas pabora Ne 2 1
YpaBHEHUS 14

8 PaBHOCWIIBHBIE ypaBHEHUS. PanlnoHanbHbIE YpaBHEHUS 3

9 CreneHs C 1eJIbIM OTPULIATENbHBIM MOKa3aTeIeM 2

10 CBoiicTBa CTENEHU C LIEJIBIM NTOKa3aTesieM 4

11 Oyukuus y=k/x u e€ rpapux 2

12 [ToBTOpEHME U cucTeMaTH3aIMs y9eOHOTO MaTepraia 1

13 Konrpomnsnas padora Ne 3 1




KBanparsble KopHU. J[elicTBUTENBHBIE YNCIA 16
14 Oynkius y = X2 u e€ rpapuk 2
15 KBaapartueie kopHH. ApudMeTHYECKN KBaAPaTHBIN KOPEHB 2
16 MHOKECTBO U €ro 3JIeMEHTHI 1
17 [ToamuoxecTBO. Onepaiuu HajJ MHOKECTBaAaMHU 1
18 Hucnossle MHOXKECTBA 1
19 CBoiicTBa apu(PMETHIECKOTO KBAAPATHOT'O KOPHS 2
20 ToxnecTBeHHbIE TPe0OpPa30BaHUs BRIPAKEHHH, COAEpKAIUX apu(hMETHUECKIE

KBaJlpaTHbIE KOPHU 3
21 Oynkius y= VX 1 eé rpaduk 1
22 OyHKuHs y= VX 1 8 rpadux 1
23 [ToBTOpEHME U cucTeMaTu3alus yaeOHOTO MaTepraia 1
24 KonTponbnas padota Ne 4 1

KBagparHble ypaBHEHHS 18
25 KBanpatHsle ypaBHeHus. PellieHrne HeMnoyIHbIX KBaIpaTHBIX YpaBHEHUIN 2
26 dopMyna KOpHEW KBaIpaTHOTO YpaBHEHUs 2
27 Teopema Buera 2
28 Teopema Buera 1
29 Konrtponsnas padora Ne 5 1
31 KBanpathblil TpéxuiieH 3
33 Pemenne ypaBHeHuM, CBOAAIMXCA K KBAIPATHBIM YPaBHEHUSAM 2
34 PanyoHanbHble ypaBHEHUSI KaK MaTeMaTUUECKUE MOJETH PeabHbIX CUTYaIMi 3
35 PanyonanbHble ypaBHEHUs KaKk MaTEMaTHUECKUE MOJEIIH PeaibHBIX CUTYAIil 2
36 PanynonanbHbIE ypaBHEHMS KaK MATEMaTU4YECKUE MOJIEIIN PEAIBHBIX CUTYallHi 1

[ToBTOpEeHME U cucTemMaTu3alys yueOHOro Marepuaa 1
37 KonrtpomnbHas padora Ne 6 1
37 [ToBTOpeHue u cucremaru3anus yaeOHOro MaTepHaia 3a Kypce areOpsl 8 kiacca 6
37 panroHagbHble 1poou. OCHOBHOE CBOMCTBO pallMOHANIBHOM qpodu 1
40 CJIOKEHHE U BbIUMTAHUE PALlMOHAIIBHBIX Ipo0eii ¢ OJMHAKOBBIMU 3HAMEHATENSIMU 1
41 YMHOXEHHE U JIeJIeHUe pallMOHATIbHBIX Apo0eil. BO3BEACHNE pallMOHAIBHON ApOOH

B CTETIECHb. 1
42 pelIeHre KBAIpaTHBIX YPaBHEHUI. |




43

Pewenne ypaBHeHuM, CBOAAIMXCA K KBaIPAaTHBIM YPaBHEHUAM

44

TOJIECTBEHHBIE IPE0OPa30BaHUs BBIPAXKECHH, COIepKaLUX apuPMETHIECKHE
KBaJIpaTHbIE KOPHU

TemaTuueckoe miianupoBanue. Ajiredpa 9 kiaacce

Tema ypoka Kon-Bo
Ne YyacoB
HepaBeHcTBa 16
Yucnosble HepaBeHCTBa 2
OCHOBHblE CBONCTBA YNCOBbLIX HEPABEHCTB 2

CnoxeHune n YMHOXEeHUEe YNCNOoBbIX HEPaBEHCTB. OueHunBaHune 3Ha4YeHns BblpaXXeHnA

HepaBeHcTBa C O4HOW NepeMeHHOM

PelleHne HepaBeHCTB C O4HON NepeMeHHON. YncnoBblie NPOMEXYTKM

BXOAHas KOHTpOnbHas paboTa

CuncteMbl NMHENHbIX HEPaBEHCTB C OAHON NepPeMEHHON

lMoBTOpEHME 1 cncTemaTmnsaums yyebHoro marepumana

KoHTponbHas pabota Ne1

KBappaTtniHasa doyHKUmMA

=N

[MoBTOpEHME 1 pacluMpeHne CBeAEHUIN O PYHKLNN

CsowctBa yHKUUN

MocTtpoeHue rpadmka pyHKumm y = k f(x)

MocTtpoeHue rpadmkoB hyHKUMA ¥ = f(x) + b ny = f(x + a)

KBagpaTtnyHasa dyHKumMs, e€ rpadmk u CBOMCTBA

KoHTponbHas pabota Ne 2

PelueHne kBagpaTHbIX HEPABEHCTB

CucTeMbl ypaBHEHUI C ABYMS EPEeMEHHbIMM

PelwleHne 3agay ¢ NOMOLLBIO CUCTEM ypaBHeHVIVI BTOpOIZ cTenexHun

HOBTOpeHI/Ie n cncrtematmn3aumna yqe6Horo mMaTtepuana

KoHTponbHas pabota Ne 3

AnemMeHTbl NPUKNagHON MaTeMaTUKU

»

MaTemaTtunyeckoe mMmoaennpoBaHue

MpoueHTHbIE pacyéThI

AGcontoTHas 1 OTHOCUTENbHAsH MOTPELLUHOCTU

OcHoBHble npaBuna KOMBUHATOPUKK

YacTtoTa 1 BEpOSTHOCTb Cry4anHOro cobbiTus

Knaccunyeckoe onpegeneHne BepoATHOCTU

HavanbHble cBeAeHUs 0 CTaTUCTUKE

MoBTOpeHue 1 cuctemaTmaauus y4eGHoro matepumana

KoHTponbHas pabota Ne4

YucnosBble nocneaoBaTefibHOCTU

»

Yucnosble nocnegoBaTenbHOCTH

ApundmeTnyeckas nporpeccus

Cymma n nepBbIX YneHOB apndMeTUYeCKon Nporpeccum

leomeTpuyeckas nporpeccus

Cymma N NnepBbIiX 41€HOB FGOMeTqueCKOVI nporpeccun

NINIWIN|I=|=2==(NNININIININININ 2|22 INOWRW[=_WNNW[=IN==IN=2 N =N

Cymma 6eCKkOHEYHOW reOMEeTPUYECKON MPOrpeccum, Y KOTOpPo MOAYb 3HaMeHaTens
MeHblLue 1

N

MoBTOpeHWe 1 cucTemaTmsaums yyeGHoro MaTepuana

KoHTponbHas pabota Ne 5




Iliianupyemble pe3yJibTaThl H3yYeHHUsI Kypca reoMeTpuu B 7—9 kiiaccax

Harasanasi reomerpus
BhInycKHUK HAYy4YHTCS:

1) pacrio3HaBaTh Ha YepTEkKaxX, PUCYHKAX, MOJICNIAX M B OKPYKAIOIIEM MHUPE TIOCKHE U IIPOCTPaH-
CTBEHHBIE T€OMETPHUECKUE (PUTYPBI;

2) pacrio3HaBaTh pa3BEPTKU KyOa, MPSMOYIOJIBHOIO MapajljiesieuIeia, IpaBUIbHON NUpaMuUbl, IU-
JUHJIpA U KOHYCA;

3) onpenenaTh 1Mo JIMHEHHBIM pa3MepaM pa3BEPTKH (GUTYPHI TMHEHHBIC pa3Mepbl caMoil pUurypsr u
Hao0opoT;

4) BBIYUCIIATH 00BEM IPSAMOYTOIBHOTO TTapauIeIeIHUIIea.

BBIITyCKHUK TOJTYYUT BO3MOKHOCTD:

5) BBIYHUCIATH 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYP, COCTABICHHBIX U3 TIPSIMOYTOJIb-
HBIX MTapaJuIeIICTIUIICAOB;

6) yrnmyOuTh U Pa3BUTh NPEACTABICHUS O IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX;

7) IPUMEHSTD TOHATHE Pa3BEPTKU JJISl BBITOTHEHUS TPAKTUYECKUX PAaCUETOB.

I'eomerpuueckne purypsi

BeinryckHUK HayguTCs:

1) mosIb30BaTHCS A3BIKOM T€OMETPHH JIJIsl OTIMCAHUS TIPEIMETOB OKPYKAIOIIETO MUpa U UX B3aHMHOTO

pacIoioKeHus;
2) pacnio3HaBaTh M U300pakaTh HAa YePTEkKaxX U PUCYHKAX reOMEeTpHUUecKue GUrypsl U UX KOH(DUTYpa-
Luy;

3) HaXOIUTH 3HAYCHUS JJITMH JJMHEHHBIX AJIEMEHTOB (DUTYp M UX OTHOIICHUS, TPAIYCHYIO MEpPY YIJIOB
ot 0 no 180°, mpumeHss onpeaeeHns, CBOUCTBA U IPU3HAKKA (QUTYP U UX JIEMEHTOB, OTHOLICHUS (HU-
ryp (paBeHCTBO, 10J1001€, CHAMMETPHUH, IOBOPOT, NapajlIeNIbHbIN 1epeHoc);

4) onepupoBaTh C HAYAJIbHBIMH MOHIATUAMHU TPUTOHOMETPHH U BBIIIOJHATH YJIEMEHTAPHbBIE ONIepaLlU
Ha/l QYHKIUSIMHU YIJIOB;

5) pemiath 3a/1a4M Ha J1I0Ka3aTENbCTBO, OMUPAsCh HA U3YUYEHHBbIE CBOICTBA (PUTYp U OTHOLICHUN MEXIY
HUMH U IPUMEHSISI H3YYE€HHbIE METO/IbI JOKA3aTeIbCTB;

6) pemaTh HECIOKHBIE 3a/1a4X Ha MTOCTPOSHHUE, PUMEHSSI OCHOBHBIC JITOPUTMBI TOCTPOSHHSI C TI0-
MOIIBIO IIUPKYJIS U TMHEHKH;

7) pemath mpocTeiire IMIaHNMETPUIECKHIE 3a]]add B IPOCTPAHCTBE.

BEITYCKHUK TOTYYHUT BO3MOKHOCTD:

8) oBNaieTh METOIaMH PEIIEHUS 3a7au Ha BBIYMCICHHUS U I0KAa3aTeIbCTBA: METOJIOM OT MPOTUBHOTO,
METOJIOM MOA00HS, METOI0M Tiepebopa BapUaHTOB M METOI0M T€OMETPUUYECKUX MECT TOUEK;

9) mpuoOpecTH OMBIT IPUMEHEHHUS aIredpandeckoro U TPUrOHOMETPUUYECKOTO arnmapaTa U uaei 1Bu-
YKEHUS MPU PEIICHUH F€OMETPUUYECKUX 3a/1a4;

10) oBazeTh TPAAUITMOHHONW CXEMOU pellIeHUs 3a/1a4 Ha TOCTPOEHUE C TTIOMOIIBIO IIUPKYJIIS U JIMHEH-
KH: aHAJIN3, TIOCTPOCHHE, I0KA3aTEIbCTBO U UCCIIEOBAHUE;

11) HayuuThCs pemaTh 3aa4i Ha ITOCTPOCHUE METOIOM T€OMETPUIECKOTO MECTa TOUEK H METOJIOM
MOg00MS;

12) mpuoOpecTr OnbIT UCCIIEOBAHNS CBONCTB MIIAHUMETPHUECKUX (PUTYP C TTIOMOIIBIO KOMITBIOTEP-
HBIX [IPOTpamMM;

13) mpuoOpecTr ONBIT BHIMOTHEHHSI POESKTOB 10 TeMaM: «[ eoMeTpudeckue npeoopa3oBaHus Ha
miockocTuy, «IlocTpoeHne oTpe3koB Mo hopmyIiey.

I/I3Mepe}me reOMeTpnqecmlx BCJINYHNH

BBIHVCKHI/IK HAYYUTCA.




1) ucnonb30BaTh CBOMCTBA M3MEPEHUS JIHH, TUIOIIAICH M YIII0B IPU PELICHUH 33/1a4 Ha HAXOXKICHUE
JUTUHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, [UIMHBI IYTU OKPY>KHOCTH, TPaIyCHON MepHI yIiia;

2) BBIYUCIATH JUIMHBI TUHEHHBIX 3JIEMEHTOB (DPUTYP U MX YIJIbl, HCIIONB3YS (POPMYIIBI JUIMHBI OKPY K-
HOCTH | JUIMHBI IYTU OKPY>KHOCTH, (pOpMYIIBI TUTOIIaeH huryp;

3) BBIUUCIATH IUIONIAIU TPEYTOIBHUKOB, IPSAMOYTOJIbHUKOB, TIAPAJUICIIOTPaMMOB, TPAalelnii, KpYyroB 1
CEKTOPOB;

4) BBIYUCIIATH JUIMHY OKPY>KHOCTH, JJIMHY AYTU OKPY)KHOCTH;

5) pemate 3a/1a4M Ha JOKA3aTEIbCTBO C UCIOIB30BaHUEM (DOPMYIT JIIMHBI OKPY>KHOCTH U JUIMHBI TyTH
OKPYKHOCTH, GOopMYyII IUToIaaen puryp;

6) pemaTh MpaKTUYECKUE 3a/1a41, CBSI3aHHBIE C HAX0XKICHUEM I'eOMETPUYECKUX BEIMYHUH (MCIIONIb3YsI
IpU HEOOXOIMMOCTH CIIPABOYHUKU U TEXHUYECKHE CPECTBA).

BBINYCKHUK MOTYYHUT BO3MOKHOCTD:

7) BBIUUCISTH IUIOMAAN (PUTYp, COCTABICHHBIX U3 JIBYX WM 00Jiee MPSIMOYTOJILHUKOB, TapaJuIeo-
IPaMMOB, TPEYTOJIbHUKOB, KpyTa U CEKTOpa;

8) BBIYHMCIIATH IUIONIAIM MHOTOYTOJILHUKOB, HCTIOJIb3Ysl OTHOIICHUS PABHOBEJIMKOCTH U PABHOCOCTAB-
JIEHHOCTH

9) mpuoOpecTH OMBIT MPUMEHEHHUS aITreOpandecKoro U TPUrTOHOMETPHYECKOTO anrmapara u ujaen aBu-
YKEHUS TIPU PEILICHUH 3a/1a4 Ha BBIYUCIICHUE TIJIOMIAIeH MHOTOYTOJIbHUKOB.

Koopaunarsi

BEINYCKHUK HAYYUTCS:

1) BBIYUCIIATH JJIMHY OTPE3Ka MO0 KOOPAMHATAM €0 KOHIIOB; BBIYUCIISITH KOOPJAUHATHI CEPEUHBI OT-
pe3ka;

2) UCIOJIb30BaTh KOOPAMHATHBIN METO JUIsl U3yYEHHS CBOWCTB MPSIMBIX U OKPYKHOCTEH.
BhbINYCKHUK TOTYYUT BO3MOYKHOCTbD:

3) oBlageTh KOOPAMHATHBIM METOJIOM PEIICHUS 33/1a4 Ha BHIUMCICHHUE U JOKa3aTebCTBO;

4) mproOpecTH ONBIT HCIIOIB30BAaHMS KOMITBIOTEPHBIX IPOTPAMM JJISl aHaJIM3a YaCTHBIX CITy4aeB B3a-
MMHOI'O PacIOJIOKEHUS OKPYKHOCTEN U IIPSIMBIX;

5) npuoOpPECTH OMBIT BBHIIOJHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHre KOOpIMHATHOTO METOo/1a IPU pe-
IMI€HWHU 3a/1a4 Ha BBIYHUCIICHUE U 1O0Ka3aTCJIILCTBO».

BekTopsl

BhINyCKHUK HAy4UTCA:

1) onmepupoBaTh ¢ BEKTOpAaMH: HaXOJAUTh CYMMY U Pa3HOCTh JIByX BEKTOPOB, 33JJaHHBIX T€OMeTpHYe-

CKH, HaXOUTb BEKTOP, PABHBII MPOU3BEACHHUIO 3aJaHHOI0 BEKTOPA HA YHUCIIO;

2) HaXOIUTh [T BEKTOPOB, 33JJaHHBIX KOOPJIMHATAMU: JUIMHY BEKTOPA, KOOPIUHATHI CyMMBI U pa3HO-
CTH JIByX U 00Jiee BEKTOPOB, KOOPJAUHATHI IPOU3BEIECHUS BEKTOPA HAa YNCIIO, IPUMEHSS IIPH HEOOXO-
JUMOCTH COYETATENbHBIN, IEPEMECTUTENBHBIN U PaCIPeIEIUTEIbHBIN 3aKOHBI;

3) BBIUUCIIATH CKAJIIPHOE MIPOU3BEIEHNE BEKTOPOB, HAXOAUTh YroJl MEXKy BEKTOpaMH, YCTaHABIINBATh
MEPIEHIUKYISIPHOCTD MPSMBIX.

BbINTyCKHHK IIOJIYYUT BO3MOKHOCTb:

4) oBnaieTh BEKTOPHBIM METOJIOM JJISl PEIICHUS 33/1a4 Ha BBIYMCICHHUE U I0Ka3aTeNbCTBO;

5) npuoOPECTH OMBIT BBHIMOIHEHUS POEKTOB Ha TeMy «lIpuMeHeHrne BEeKTOPHOTO METO/1a IPH pellie-

HHWHU 3aJa4 Ha BBIYUCIICHHUC U JOKAa3aTCIbCTBO).

COIEPKAHUSA YYEGHOT'O KYPCA

Harasignas reomerpusi. Harnsansle npeactaBieHuss 0 MPOCTPAHCTBEHHBIX (uUrypax: Kyo,
napajiesienunesi, npu3Ma, nupamusa, map, chepa, KoHyc, tWiHap. V3o0paskeHre npocTpaHCTBEH-
HbIX Quryp. [Ipumeps! ceuenunit. MHororpanauku. [IpaBuiabHble MHOTOTpaHHUKU. [Ipumeps! pas3Bép-



TOK MHOTOTPaHHMKOB, IIUIUHIpa U KoHyca. [lonsTie 06béMa; equHubl 00béMa. OOBEM MPSIMOYTOIIb-
HOTO mapajJiesienuneaa, Kyoa.

I'eomerpnueckne ¢urypsl. Ilpsambie n yrasl. Touka, npsmas, miockocTs. OTpe3ok, Jyd.
VYron. Buael yrinos. BepTukaibHble U CMEXHBIE YTIJIbl. bUuccekTpuca yria.

[TapamnensHble U nepecekaromuecs npsmele. lleprnenaukynsapusie npsMeie. TeopeMsl o napa-
JIEJIBHOCTH U NEPIEHIUKYIJIAPHOCTH NpsiMbIX. [lepnennukynsap u HaknoHHas K npsmon. CepelnHHBIN
HEPIECHIUKYIIAP K OTPE3KY.

['eomerpuueckoe mecto Touek. CBOICTBa OMCCEKTPUCHI YIJla U CEPEIUHHOIO MEepIeHINKYIIpa
K OTPE3KYy.

Tpeyronsuuk. BeicoTa, Menuana, OuccekTpuca, CpeaHss JUHHUS TpeyroibHUKa. PaBHOOeapeH-
HBIE U PABHOCTOPOHHUE TPEYrOJbHUKH; CBOMCTBA M NMPU3HAKK PaBHOOEAPEHHOTO TpeyronbHuka. [Ipu-
3HAKU PaBEHCTBA TPeyrosbHUKOB. HepaBeHCTBO TpeyrosibHUKA. COOTHOIIEHHS MEXIY CTOPOHAMHU U
YIJIaMH TPEYTOJIbHUKA.

CymMa yriioB TpeyronbHuka. BHemHue yriel TpeyronpHuka . Teopema Paneca. [logmobue tpe-
yroiapHUKOB. [Ipu3Haku nogo6us tpeyrosibHukoB. Teopema [Iudaropa. Cunyc, KOCMHYC, TaHI'€HC, KO-
TaHI'€HC OCTPOro yrila MpsIMOYTOJIBHOIO TpeyrojapHuka U yrios ot 0 1o 180°; npuseneHue Kk octpomy
yriy. Penienue npsMoyrosiabHbIX TpeyrojJbHHUKOB. OCHOBHOE TPUTOHOMETpHUYECKOE ToXkaecTBo. Dop-
MYJIBI, CBSI3BIBAIOIIME CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJHOr0 M TOro e yria. Pemenue tpe-
YTOJIBHUKOB: TEOPEMA KOCUHYCOB U TEOPEMA CUHYCOB. 3aMeyaTelIbHbIe TOUKH TPEYrOJIbHUKA.

UYersipéxyronpHuk. llapamnenorpamm, ero cBoiicTBa M mnpusHaku. [IpsMOyrosbHUK, KBaapar,
poMO, uX CBOICTBa U NpU3HAKU. Tpanenus, cpeaHsist JUHUS Tpareuuu.

MHoroyronasHuk. Beinmykiabsle MHOroyroiabHukd. CymMMa yrjoB BBIIYKJIOTO MHOTIOYTOJIBHHKA.
IIpaBuiIbHBIE MHOTOYTOJIBHUKH

OxpyxHocTb U Kpyr. yra, xopaa. CekTop, cerMeHT. LIeHTpanbHblil yroj, BIIMCAHHBIM yToOJI,
BEJIMYMHA BIIMCAHHOIO yIiia. B3auMHOE pacrnonoXeHue NpsMON U OKPYKHOCTH, IBYX OKPY>KHOCTEH.
KacarenbHast u cekymas K OKpPYXHOCTH, UX CBOMCTBA. BIMCaHHBIE M ONMCAaHHBIE MHOI'OYI'OJIBHUKH.
OKpy>KHOCTb, BIIUCAHHAsI B TPEYTOJIbHUK, U OKPYXHOCTb, ONMCAHHAsA OKOJIO TpEyrojpHUKa. Brincan-
HBIE U ONMCAHHBIE OKPYKHOCTH IIPABUIBHOTO MHOTOYT'OJIbHHKA.

I'eomeTrpuueckue npeodbpazoBanus. [lonarue o paBencTe gpuryp. [loHsTre o IBUKEHUU: OceBas
U IIEHTpajbHasg CUMMETPUH, MapaJUieNIbHbIN epeHoc, noBopoT. [Tonarue o mogobun dpuryp
Y TOMOTETHUHU.

ITocTpoeHust ¢ MOMOIIBIO0 HUPKYIIS ¥ TUHENKH. OCHOBHBIE 33/1a4d HA IIOCTPOEHUE: JEIEHHUE OT-
pe3Ka I10IoJIaM; ITOCTPOEHUE YIJIa, PABHOI'O JAHHOMY; IIOCTPOCHHUE TPEYTOJIBHUKA 110 TPEM CTOPOHAM;
MOCTPOCHHE MEPNEHIUKYIISIpa K IPSMOIi; TOCTPOSHNE OMCCEKTPHCHI YIia; JeJIeHUe OTpe3Ka Ha 1 paB-
HBIX YacCTeH.

Pemenne 3a1a4d Ha BEIYKMCIIEHUE, JOKA3aTEIbCTBO U IOCTPOEHUE
C MCIIOJIb30BaHUEM CBOMCTB U3YUEHHBIX (UTYD.

HN3mepenue reomerpuuyeckux BeJuduH. /mHa orpeska. PaccrosiHMe OT TOYKH 10 MPSMOM.
PaccrosHre Mexny napamuieabHbIMU IPSIMBIMU.

IIepuMeTp MHOIOYrOJIbHUKA.

JlnvHa OKPY>KHOCTH, YUCIIO Tr; JJIMHA IyTU OKPY’KHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXKIY BEJIMYMHOM LEHTPAIBHOIO yria M JJIUHOM IyTH
OKPYKHOCTH.

[TonsiTre mimomaau miockux Guryp. PaBHococraBieHHble U paBHOBenukue ¢urypsl. Ilnomans
npsAMoyroyibHUKa. [lnomanu mapamienorpamma, TpeyroibHUKa W Tpanenuu. Ilnomaas MHOroyross-
Huka. [nomanp kpyra u miomnaap cekropa. COOTHOMIEHUE MEKY TIONIAISIMH TOIOOHBIX QUTYD.

Pemienue 3a1a4 Ha BBIYMCICHUE U JOKA3aTEIbCTBO C UCIIOIb30BAHUEM U3YUYEHHBIX (POPMYIL.



Koopaunartel. YpaBHenue npsmoil. Koopaunatel cepenunsl oTpe3ka. @opMyiia pacCTOSHUS
MEXy IByMsI TOUKaMHU IUIOCKOCTH. Y paBHEHHE OKPYXHOCTH.
BekTopsbl. JInuHa (Momynb) BekTopa. PaBeHcTBo BekTopoB .Komnmmueapusie BekTopel. Koop-
JIUHATBI BEKTOPA. Y MHOKEHHE BEKTOPa Ha YMCIIO, CyMMa BEKTOPOB, PA3JI0KEHUE BEKTOPA 110 IBYM He-
KOJUIMHEApHBIM BeKTOpaM. CKalsIpHOE IPOU3BEICHUE BEKTOPOB.

TeOpeTHKO-MHO)KeCTBeHHLIe INOHATHA. MHO)KCCTBO, 9JICMCHT MHOXXECTBA. 3aI[aHI/Ie MHO-
KECTB MEPCUUCITICHUEM 3JIEMCHTOB, XapaKTECPHUCTUICCKUM CBOMCTBOM. HOI[MHO)KCCTBO. O6’be,Z[I/IHeHI/Ie
" IIEPECCUCHUEC MHOXCECTB.

dueMeHTHhI Joruku. Omnpezaenenne. AKCHOMBI U Teopembl. JlokazarenbcTBo. JlokazarenbcTBo
oT npotuBHOro. Teopema, obparHas ganHoi. [Ipumep u KoHTpIIpUMED.
[ToHsiTHE O PAaBHOCUIILHOCTH, CIICIOBAHUU, YIIOTPEOICHHUE JIOTHUECKUX CBSI30K eCu ..., MO ..., 8
MOM U MOJLKO 8 MOM Caydae, TOTUIECKUE CBA3KH U, UTU.

I'eomeTpusi B ucTopuyeckoM pa3Butuu. Ot 3emiuemepust k reomerpu. [ludarop u ero mxo-
na. @anec. Apxumen. [locTpoeHne npaBUIBHBIX MHOTOYrojabHUKOB. Tpucekums yria. Keaxpatypa
Kpyra. Yasoenue ky6a. Mcropus uucna m. 3omoroe ceuenue, .«Hauana» Epximpma. JI. Diinep. H. U.
JloGaueBckuii. icTopus msaToro mocrysara.

N300peTeHne MeTo1a KOOPAUHAT, ITO3BOJISIONIETO IEPEBOAUTH TE€OMETPHUECKHE OOBEKTHI Ha
s3b1K anreOpsl. P. Jlekapt u I1. @epma. [IpumMeps! pa3nuuHbIX CHCTEM KOOPAWHAT HA TUIOCKOCTH.

8 xiacc
YeTpIpéxyroJbHUKH. 22 4.
MHoroyrojabHUK. BeIykiiblii MHOroyrojasHuK. YeTelpéxyroiabHuk. OnpeneneHne 4eTblpEXyroiabHu-
ka. [Tapamenorpamm. CBolicTBO AuaroHanei napamuienorpamm . CBOMCTBO IPOTUBOJIEKAIINUX CTOPOH
U yrioB napamienorpamma. [lpusznaku napamienorpamma. Tpanenus. [Ipsmoyronsauk. Pom6. KBan-
pat. OceBas U LIEHTpalbHAsi CHMMETPHSL.
ITonoOHbIe TpeyroabHukU. 164 . Onpenenenne nMog00HBIX TPEYroJbHUKOB. OTHOILIEHUE MIOMAAeH
oJI0OHBIX TpeyroibHUKOB. IIpu3Haku mogobus tpeyronbHukoB. Teopema QPaneca. Teopema o npo-
MOpLUUOHANBHBIX oTpe3kax. [logo6Hble TpeyroiapHuku. [lepBblii mpu3HAaK MOIO00US TPEyroJbHUKOB.
Bropoii u Tpetuii npu3Haku MoJ00Hs TPEYroJbHUKOB
Pemenne npsiMoyroJibHbIX TPeyroabHUKOB 14 4. MeTpuueckue COOTHOLIEHHS B IPSIMOYTOJIbHOM
TpeyronsHuke. Teopema [Tudaropa. Tpuronomerpuueckue GyHKIMH OCTPOTO yIila MPSMOYTOJILHOTO
TPEYrOJIbHUKA.
Mmuoroyroasauku. Iliomans Maoroyroasauka 10. Ilnomans MmHoroyronsauka. [Inomans npsmo-
yrosibHUKa. [nomane napamnenorpamma. Ilnomans tpeyronsuuka. [lnomans tpanenuu. Pemenue
3aJla4 Ha BbIUMCIIEHME Iomanen ¢uryp.
IToBTOpEeHME 3 u.

9 knacc

BexkTopbl. MeTon koopaunat. 184.

[Tonsitue BexkTopa. PaBeHCTBO BEeKTOPOB. ClI0KEHNE U BEIUMTAHUE BEKTOPOB. Y MHOYKEHHE BEKTOpPA HA
yucio. KoopuHatel BekTopa. YpaBHEHHE OKPYKHOCTH U NpsiMoi. Pemenue 3anay no teme «Koopau-
HATBI BEKTOPa».

CooTHOIIEHHUS MeKIY CTOPOHAMH M yIJIaMH TpeyrojbHuka. CkajsipHoe nNpou3Be/ieHue BEeKTO-
poB. 11u.



CuHyC, KOCUHYC, TAHT€HC U KOTaHreHC. COOTHOLIEHUSI MEXAY CTOPOHAMU U yTiIaMU TPEYroJIbHUKA.
Teopembl CHHYCOB M KOCHUHYCOB. CKaJIIpHOE ITPOU3BEAECHNUE BEKTOPOB.
JJIMHA OKPY/KHOCTH M IIOIAAb Kpyra.12y4.

[IpaBusbHbIE MHOTOYTOJIBHUKH. OKpPY>KHOCTb, OIIMCaHHAsI OKOJIO IIPaBUIIbHOTO MHOI'OYTOJIbHUKA U
BNMCaHHAas B Hero. @opMyIibl JUIsl BBIUUCIEHUS IJI0MIAU TPAaBUIIBHOTO MHOTOYTOJIBHUKA, €r0 CTOPO-
HbI U paauyca. [ToctpoeHne npaBUIbHBIX MHOTOYTIOJIbHUKOB. J{irHa okpyxHoctu. [nomane kpyra.
JIBu:xeHust 8u.
OTtobpaxenue miaockoctu Ha cebdst. [lonsatue nmxkenus. OceBas M LeHTpalibHAs U cuMMmeTpud. [la-
pasuienbHbIi iepeHoc. [1oBopoT.

006 akcuomax reomerpun. HauajbHble cBeleHUsI U3 CTepeoMeTpHH. 94.
IIpeamer crepeomerpun. ['eomerprdeckue Tena u MoBepXHOCTU. MHOrorpanHuku. Tena u moBepxHo-
ctu Bpamenus. Lwmanp u konyc. Cdepa. Llap.
[ToBTOpEeHuE 9 u.

Temamuueckoe niaanupoesanue 8 knacc

Nen/m | Pazmen/Tema Kon-Bo
qaCcoB

1 YeTbIpEXYroNbHUK U ero 3NeMeHThI 1
2 Mapannenorpamm. CBoncTBa napannenorpamma 1
3 Mpu3Haku napannenorpamma 1
4 MpAMOYronbHUK 1
5 Pomb 1
6

Keagpat 1
7 KoHTponbHas pa6oTa Ne 1 1
8 CpeaHsas NMHUS TpeyronbHuKa 1
? Tpaneums 1
10 CpefHsas nuHua Tpaneumm 1
11 LleHTpanbHble 1 BN1CaHHbIE Yribl 1
12 OnucaHHas OKPY>XHOCTb YeTbIPEXYrOnbHWMKA, BINCAHHAsA OKPYXHOCTb 1
13 Teopema ®Paneca. Teopema 0 NPONOpPUMOHAsIbHBIX OTPe3Kax 1
14 [MogobHble TpeyronbHUKK 1
15 MepBbI Npu3Hak Nogobus TpeyronbHNKOB 1
16 BTopoW n TpeTuii Npu3Haku Nogobus TpeyronbHUKOB 1
17 BTOPOW M TPETUI NPU3HAKM NOA06MS TPEYronbHUKOB 1
18 lMoBTOpPEHME U cucTemMaTmaaums y4ebHoro matepvana 1
19 KoHTponbHas pabota Ne 2 1
20 MeTpuyeckne COOTHOLIEHMS B NMPSIMOYTOSIbHOM TPEYTOSibHYKE 1
21 Teopema Mudparopa 2
22 TpuroHomeTpuyeckne yHKLMU OCTPOro yrina NPSMOYronbHOro TpeyrofibHuKa 1
23 PelleHre NpsiMOyronibHbIX TPEYroNibHUKOB 1
24 MHOroyronbHWKW. MOHATME NNoLWaan MHOroyronbHuKa. Nnowagb NpsMoyronbHuKa 1
25 Mnowiagp napannenorpaMma 2
26 Mnowagb TpeyronbHKKa 2
27 YeTbIPEXYroNibHYK U ero 3reMeHThbI 1
28 npsimoyronbHuK. Pom6. Keagpat. PelweHue 3agay 1

LleHTpanbHble 1 BNncaHHble yribl. BnncaHHas, onucaHHas OKPY>KHOCTU 1
29 KoHTponbHasa paboTa 1




Temamuueckoe naanupoeanue 9 knacc

Nen/n Pasznen/ Tema Koi-B0
4acoB

1 TpuroHomeTpuyeckue pyHkumm yrna ot 0 go 180 2
2 Teopema KOCUHYCOB 2
3 Teopema cuHycoB 2
4 PeLwleHne TpeyronbHNKOB 2

Popmyrnbl ANst HAXOXAEHWS NAoWaan TpeyrosbHMKa 2
5 [MoBTOpPEHME N cUcTEMaTu3aums y4ebHoro matepumana 1
6 KoHTponbHas pa6ota Ne 1 1
7 [MpaBunbHbIE MHOOYrONbHUKU U MX CBONCTBA 2
8 [nnHa okpykHoCTW. lNnowanb Kpyra 2
9 [MoBTOpPEHME N cUCTEMaTU3aumsa y4ebHoro MaTepuvana 1
10 KoHTponbHas pabota Ne 2 1
11 PaccTosiHne mexay AByMst TO4KaMu € 3agaHHbIMU koopanHaTamu. KoopanHaTel cepeuHbl

oTpeska 1
12 YpaBHeHWe curypbl. YpaBHEHNE OKPY>KHOCTHU 1
13 YpaBHEHWE NPSIMOi 1
14 YrnoBom KoahULMEHT NPSIMOI 1
15 MoHsaTMe BekTOpa 1
16 KoopamHatbl BekTopa 1
17 CnoxeHue 1 BblYNTaHNE BEKTOPOB 1
18 YMHOXeHMe BEKTOPA Ha YUCIIO 1
19 CkansipHoe Npou3BeeHNe BEKTOPOB 1
20 MoBTOpeHue 1 cuctemaTnsaumsa y4ebHoro matepuana 1
21 [enxeHne (nepemeLieHmne) durypsl. MNapannenbHblii nepeHoc 1
22 OceBas cummeTpus. LieHTpanbHas cummeTpus 1
23 MosopoT 1
24 omoTeTus. Mogobue duryp 1
25 [MoBTOpEHME 1 cncTemaTmsaums y4ebHoro marepumana 1
26

NToroeast KoHTponbHas paboTa
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