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PaGouas nporpamma no matemaruke B 10 ki1acce coctaBiieHa Ha OCHOBE CIIEIYIOIINUX JTOKYMEHTOB:
1. ®enepanbhblii 3ak0H «O0 oOpazoBanuu B PO» ot 29.12.2012 Ne 273-D3 (B neiicTByrorueit
pEeNakiuy ¢ U3MEHEHUSIMH M TOTTOJTHEHUSIMH ),

2. ®enepanbHBIN TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT CPEAHETO 00IIEro 0Opa3oBaHus
(yrB. mpuka3zoM MuHuctepcrBa oOpasoBanus U Hayku P® ot 17 mas 2012 1. N 413) C
U3MEHEHUSAMU U JIOTIOJTHEHHUSIMU;

3. OCHOBHAS OBPA30OBATEJIBHAS ITPOTPAMMA CPEJAHEI'O OBLIEI'O
OBPA30BAHMNA, pa3paborannas B coorBercTBUU ¢ POIT COO u ®I'OC COO, yTBEep:KACHHBIM
npukazoM MunoOpuayku Poccun ot 17.05.2012 Ne 413, MBOY «BecenoBckas cpeansis
o0mreobpaszoBarenbHas mKojay ropoackoro okpyra Cynak, yrB. [Ipukazom MBOVY ot 25.05.2023
r. Ne95:

4. ITonoxenue o paboueil mporpamme yueOHBIX KypCOB, IPEIMETOB, TUCHUILTUH (Moaysei) MBOY
«BecenoBckas cpenuss obnieodOpa3zoBaTenbHas MKoJa» ropojackoro okpyra Cynak, yrB. [Ipukazom
MBOY ot «30»08.2021r.Ne 140;

5. Ilocranosnenus ['maBHOro rocyaapcTBeHHOro canutapHoro Bpaya P® ot 28.09.2020 Ne 28 «O06
yrBepxkAeHUM caHuTapHbIX npasuil CII 2.4.2.3648-20 «CaHuTapHO-3111AEMHOIOT HUECKHE
TpeOOBaHUS K OpraHU3allys BOCIIUTAHUs U O0Y4EHUs, OT/bIXa U 030POBJICHUS I€TEH U MOJIOAEHKH.
6. CanurapupiMu npaBwiama u  HopMmamu CAHIIMH 1-2-3685-2021  yTBepaeHHBIMU
[TocTanoBnenuem I'J1aBHOrO rocyapCTBEHHOro caHuTapHoro Bpada Poccuiickont ®enepanuu OT
28.01.2021 Ne2.

7. IlpumepHoii paboueld mporpaMMel Mo ajaredpe 1 HavyajgaM aHallu3

8. IlpumepHoit paboueit mporpaMmsl 0 Fr€OMETPUHI

9. ITpumepHoii paboueil mporpaMMsI 1O BEPOSTHOCTU U CTATUCTUKE

10. Y4eOHO-METOANYECKOTr0 KOMIUIEKCA:

- AnreOpa 1 Hayana MaTeMaTU4eckoro aHaiau3a (6a3oBbli U yriayoneHHblil yposenb) 10,11 kiaccsl,
C.M.Huxkonbsckuii, M.K.IToranos, H.H.Pemernukos, A.B.IlleBkun. u3za. [Ipocsemnienne,2022 rog.;
- I'eomerpus 10-11 xnaccer,JI.C.Atanacsn,u3a.lIpocsemenne,2022 roxg

KonuyectBo wacoB B roa: 204 4.; yauebHOro Kypca «Anredpa u Hauajga MaTeMaTUueCKOro aHaIu3a.
VYrnyOnenusiit ypoBeHs» - 102 u — 3 4 B Hezento, yuebHoro kypca «l'eomerpusi» - 68 4. —2 4. B

Hezelo; yaeOHoro Kypca «BeposiTHOCTh 1 cratTucTuka. ba3oBblil ypoBeHb)» - 34 4 — 1 4 B Hezelo.
[InanoBbIe KOHTPOJIBHBIE PAOOTHI:

DopMBbI IPOBEAECHUS

AnreOpa u Havasia aHaJIM3a ['eomerpusi | BeposiITHOCTh M CTAaTUCTHKA
1 gyeTBepTh 1 0
Il veTBepTH 3 2 1
Il vetBepTh | 2 1
IV yerBepth | 4 2 1
BCEI'O 10 5 2

PABOYASA ITPOTPAMMA y4e0HOro Kypca «AJuredépa M HayajJa MaTeMaTH4YeCKOIro
aHaJamn3a. Yriy0JieHHbI YpoBeHb» 1Jid o0yuaromuxcs 10 kiaacca

VYuebublii Kypc «Anrebpa M Hayajga MaTeMaTHYECKOTO aHajiu3a» SBISETCSd OIHUM U3
HauboJiee 3HaYMMbIX B IIpOrpaMMe cpeaHero oouiero oopazopanus. B pamkax qaHHoro yuyebHOro
Kypca oOydaroniyecss OBJAQJEBAlOT YHHBEpPCAIbHBIM S3bIKOM COBPEMEHHOW HayKu, KOTopas
bopMynHpyeT CBOM JTOCTHIKEHHUS B MaTeMaTHIEeCKOU (opme.

B ocHoBe Meronuku oOydeHUs anreOpe M HayajaM MaTeMaTU4YecKOro aHaiu3a JISKUT
JeSITeNbHOCTHBIN MPUHIUIT 00ydEHUSI.



B ctpykType yueOHOrO Kypca «Anredpa M Hayajga MaTeMaTHYECKOTO aHAN3a» BBIJCIICHBI
CIIEIYIOIINUE COJCpKATEIbHO-METOANYECKUe IUHUU: «Yucna W BeMUCICHUSY», «DYHKIHH U
rpaduxm», «YpaBHEeHUS U HepaBeHCTBay», «Hauama maremarnueckoro ananusa», «MHOXeCTBa U
Jorukay. Bce OCHOBHBIE COIEpIKATEIbHO-METOAMYECKUE JTMHUU WU3YYalOTCS Ha MPOTSHKEHUU JIBYX
jer o0yueHus Ha ypOBHE CpeaHero o0mero oOpa3oBaHMs, €CTECTBEHHO JOMONHSS JIPYr Apyra u
MOCTENIEHHO HACHIIIAsCh HOBBIMH TEeMaMH M pasjenaMu. JlaHHBIA yYeOHBIA Kypc SBISETCS
WHTETPAaTUBHBIM, TIOCKOJIIbKY OOBEOUHSET B cebe coaepKaHHe HECKOIbKHUX MaTeMaTHYeCKUX
JTUCIUIUIMH, TaKUX KakK ajareOpa, TPUTOHOMETPHS, MaTeMAaTHUSCKUW aHaIU3, TEOpUsS MHOXKECTB,
MaTeMaTU4yecKas JJIOTHKa U IPYTHeE.

[IEJIU M3YUYEHUSA YUEBHOI'O IPEAMETA «Anrebpa W Havaja MaTeMaTHYECKOTO
aHanu3a» B 10 knacce:

CopnepxarenbHo-MeToAnYeCcKas JIMHUA «HuCla U BEIYUCICHUS):

- (opmupoBaHWE ¥ COBEPUICHCTBOBAHHE YMEHHS CTPOUTh MATEMATHUYECKYI0 MOJETh
peaNbHOM CUTYalluH, TPUMEHATh 3HAHUS, TOTy4YeHHBIE TPU U3YyYEHUH Y4eOHOro Kypca;

- (¢opMHUpOBaHNE HABBIKOB MCIIOIH30BAHUS JCHCTBUTEIBHBIX YHCE, KOTOPOE OBLIO HAYaTO
Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl.

- (opMHpOBaHHE HABBIKOB pPAINMOHAIBHBIX BBIUMCICHHHA, BKIIOYAIONIMX B  ce0s
UCIIOJIb30BaHUE PA3NUYHBIX (OpPM 3amuCH 4YKCla, yMEHHE [IeNaTh MPUKUIKY, BBIMOIHATH
pUOTMKEHHBIC BBIYUCIICHUS, OIICHUBATh YWCIIOBBIC BBIPAKEHHUS, paboTaTh ¢ MaTeMaTHYCCKHMHU
KOHCTaHTaMHU.

- (opMHpOBaHHE MPEJCTABICHHUS O CIUHCTBE MAaTeMaTHKA KaK HaykKd W €€ poju B
MOCTPOCHUU MOJIENICH PealbHOr0 MHUPA, IIUPOKO UCTIONB3YIOTCS 0000IICHHE U KOHKPETU3AIIH .

CopnepxareabHO-MeTOANYECKas JINHUA «YPaBHEHUS U HEPABEHCTBaY:

- (opmupoBaHre yMEHUH BBINONHATH pacuérel 1Mo QopMmylnaM, Tmpeodpa3oBaHUsS
palMOHANBHBIX, HPPAIMOHANBHBIX W TPUTOHOMETPHUUYECKUX BBIPAKEHUM, a TaKKe BBIPAXKEHUH,
CoJIeprKaluX CTENEHH U Jorapu(Mmsl;

- pa3BUTHE AITOPUTMHUYECKOrO M a0CTPAaKTHOIO MBINUICHHS 00ydaromuxcs, GopMupyroTcs
HABBIKM JCIYKTUBHBIX PACcCYXICHUU, pabOTBl C CHMBOJBHBIMU (OpMaMH, MPEACTABICHUS
3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BHJI€ PABEHCTB U HEPABEHCTB.

ConepxarenbHo-MeTonndeckas TnHUA «DyHKIUU U TpaduKn»:

- (opmupoBaHre yMeHUS BBIpaXaTh (HOpMyTamMH 3aBUCUMOCTA MEXAY PpPa3sITUYHBIMU
BEJIMYKMHAMU, UCCIIE0BATh MOTyYeHHbIE (YHKIIMH, CTPOUTH UX Ipaduki;

- pa3BUTHE YMEHUU W HABBIKOB, MO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH MEXKY BEIMUYUHAMU
B pa3Iu4yHON (popMe: aHATUTHIECKOM, rpad)IeCKON U CJIOBECHOM;

- Pa3BUTHIO AITOPUTMHYECKOTO MBIIIICHHUS, CIIOCOOHOCTH K 000OIICHUIO ¥ KOHKPETH3AIUH,
UCIIOJIb30BaHUIO aHATIOTUH.

ConepxkarenpHast TuHUSA «Havana MaTeMaTHYeCKOro aHAIIA3ay:

- pa3BUTHE aOCTPaKTHOrOo, (POPMATBHO-IOTUYECKOTO W KPEaTUBHOT'O  MBIIUICHUS,
(GOpPMHUPOBAHUIO YMEHHUU pPACIIO3HABAThH IMPOSIBICHUS 3aKOHOB MAaTEMATHKU B HayKe, TEXHHKE U
HCKYCCTBE.

CopnepxarenbHO-MeTOANYECKas JIMHUA «MHOXKECTBA U JIOTHKa»:

- pa3BUTHE TIOHUMaHUS TEOPETUKO-MHOXKECTBEHHBIM SI3BIK COBPEMEHHOM MaTeMaTHUKH U
UCIIOJIb30BaTh €r0 JUIsl BBIPAKEHUS CBOMX MBICIIEH;

- pa3BUTHE JIOTUYECKOTO MBINUICHUS OOYYaroIIMXCs, TIO3BOJNSIET UM CTPOUTH CBOU
paccyk/IeHUs Ha OCHOBE JIOTUYECKUX MPaBuil, (GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

- opMUpOBaHUE HABBIKOB MOCTPOCHHS MOJIENICH PEATbHBIX CHTYAIUi, UCCICAOBAHUS ITUX
MoOJleNeld C TOMOINBI0 ammapara aiaredpbl U MaTeMaTHYeCKOro aHajiu3a, MHTEpHpeTaluu
MOJTyYEHHBIX PE3yJIbTATOB.



- (OpMHUPOBAHWIO HABHIKOB PEIICHUS NPHUKIAAHBIX 3a7a4 OpPraHU3yeTcs B IIPOIecce
M3YYCHUS BCEX TeM yueOHOro Kypca «Anredpa v Hadaia MaTeMaTHIECKOTO aHAITN3ay.

3AJAYN U3VUYEHUSA YUEBHOT'O TTPEJMETA «Anre6pa W Hadajga MaTeMaTHYECKOTO
ananuza» B 10 kimacce:

- pelIeHne CaMOCTOSTEFHO CHOPMYIMPOBAHHON MaTEMaTHUECKOW 3a/1auu;

- HHTEPIPETUPOBATh CBOM OTBET.

CopnepxarenbHo-MeTonYeCcKas JIMHUSA «HuCla U BEIYMCICHUSD:

- JIeJIeHUe HaIello, OepUpPOBAHNE OCTATKAaMH Ha MHOXKECTBE LIEJbIX YHCEI, 0COObIe CBOICTBA
palMOHATIbHBIX U HPPALMOHATIBHBIX YHCEN, apu(pMETHUECKHE ONepaliy;

- U3BJICUEHUE KOPHS HATYPAJIbHOW CTENEHN HA MHOYKECTBE KOMILIEKCHBIX YHMCEI.

- pPAacIIMpEHHE Kpyra HCHOIB3YEMBIX 4YHCEI M 3HAKOMCTBO C BO3MOXHOCTAMH HX
IPUMEHEHNS;

CopnepxareabHO-METOANYECKAs JINHUA «Y PAaBHEHUS U HEPABEHCTBAY:

-uccieoBaHue (QYHKIMHA ¢ TOMOIIBIO TPOU3BOAHOM;

- pelleHre MNPUKIAJHBIX 337ad W 33Ja4 Ha HaXOXJEHHEe HauOOoJbIIMX U HAaUMEHbBIINX
3HauYeHUHN PyHKINY;

- U3y4eHHe anreOpanyeckoro MaTepHuaa;

- HCTI0JIb30BaHKE d(PPEKTUBHBIX UHCTPYMEHTOB JIJIsl PELLIEHUS] TPAKTHUECKUX U €CTECTBEHHO-
Hay4YHBIX 3a7a4.

ConepxarenbHo-MeTonnveckas InHUA «DyHKIUU U TpaduKn»:

- M3y4YCHUE CTENEeHHOW, IOKa3aTelIbHOH, JIorapuMUYecKoil M TPUTOHOMETPUUYECKUX
(GYHKIINHA, UX CBOMCTB U TpaUKOB;

- MICTIONIb30BaHKE (QYHKIUI ISl pelIeHus 3a7a4y U3 APYTUX y4eOHBIX MPEIMETOB U pealbHOU
KHU3HU.

ConepxarenbHast muHus «Hauana MaTeMaTHUeCKOro aHaJIN3a»:

- IOCTPOEHUE TPAPUKOB CIOKHBIX (QYHKLUH;

- oIpeJieNieHrue HanOOobIINe U HAMMEHBIINE 3HAaUeHHS TPa(UKOB CIOKHBIX () YHKIIHIA;

- BBIUMCJICHUE IIJI0IAA (GUryp u o0bEMBI TeII;

- HaXOXJICHHE CKOPOCTH U YCKOPEHUS POIECCOB;

- IOCTPOECHUE MATEMATUYECKUX MOJEIIEH PeabHbIX CUTYALIUH;

- HaxOXKICHWE HAWIy4lIeTO pEeUIeHUs B MPUKIAJHBIX, B TOM YHCJIE€ COLUAIBHO-
HPKOHOMHUYECKUX, 331a4ax;

CopnepxareapHO-MeTOANYECKAs JINHUA «MHOXECTBA U JIOTHKa»:

- M3y4YE€HUE YHUBEPCAIBHOTO S3bIKa, OOBEAMHSIONIETO BCE pa3/eibl MaTeMaTHKH H e
MIPUIIOKEHU I

- [IOHMMaHHUE TEOPETUKO-MHOKECTBEHHOIO  SI3bIKa COBPEMEHHOM MaTeMaTUKU U
MCIIOJIb30BaTh €T0 JUIsl BBIPAKEHUSI CBOMX MBICIIEH.

- peuIeHHe pealbHBIX MPAKTHUECKUX 3a/ad, MOMOTAloIIMX pa3BHUBaTh HAOIIOAATENbHOCTH,
YMEHHE HaxOAMTh 3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HCIONb30BaTh aHAJIOTHIO, 0000LIaTh U
KOHKPETH3UPOBATh IPOOIEMY.

Ha u3ydenue yueOHOro Kypca «Anredpa 1 Hayajna MaTeMaTUYeCcKoro aHajan3a» OTBOJUTCS B
10 kmacce — 102 yaca (3 yaca B HEZCIIO).

1. [lnanupyembie pe3yabTaTbl H3y4YeHHsI NIPeAMeTa
JIMUHOCTHBIE PE3YJIBTATHBI



1) rpaaaHCcKOro BOCIIMTAHMS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  IMO3WIUK  OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT0 4YJIEHA POCCHUHCKOro OoOIIecTBa, MPEACTaBIEHHWE O MaTeMaTHYECKUX OCHOBAxX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUN, TMPOLEAYpP TPaXKIAaHCKOro oOIIecTBa
(BBIOOPBI, OMPOCHI W JPYroe), YMEHHE B3aMMOJAEHCTBOBATH C COIUMAIBHBIMH HHCTHUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHA U Ha3HAYCHHCM;

2) NATPHOTHYECKOI0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTh POCCUHCKOM T'pa)AaHCKONW HJIEHTUYHOCTH, YBa)K€HHUS K IMPOLLIOMY U
HACTOSIIIIEMY POCCHUUCKOW MAaTeMaTHWKH, LIEHHOCTHOE OTHOIIEHHE K JOCTUKEHUSM POCCUUCKUX
MaT€MaTUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI, HCIIOJIb30BAHUE ITUX JOCTHXKEHUN B JPYTUX
HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JIYXOBHBIX IICHHOCTEH POCCUHCKOro Hapoja, chopMHpPOBAaHHOCTh HPABCTBEHHOTO
CO3HAHUs, 3TUYECKOr0 IMOBEECHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUIN HAYKU
U JICATETHHOCTIO YUEHOT0, OCO3HAHME JIMYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4) 3¢TeTHYeCKOI0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHWE K MUY, BKIIIOYAsl SCTETUKY MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, pELICHHH, pacCyXJeHUH, BOCHPHUHUMYMBOCTH K MaTEMaTHUYECKUM AacleKTaMm
pa3IUYHBIX BHJIOB UCKYCCTBA,

5) pusuveckoro BoCnuTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUSI TPUMEHATh MaTEMAaTHIECKUE 3HAHUS B MHTEPECAX 3/I0POBOTO U
Oe3omacHoOro oopasa *KH3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3[I0POBBIO (3J0POBOE MHUTAHUE,
cOalaHCUPOBAHHBIN PEXKUM 3aHITHI U OTIIbIXA, peryispHas Gpuzndeckas akTUBHOCTB), (pu3nyeckoe
COBEPILIEHCTBOBAHUE MPHU 3aHATUAX CIOPTUBHO-03/I0POBUTEIHHOM I€SITEIbHOCTHIO;

6) TPy10BOr0 BOCIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHUE I[EHHOCTU TPYIOIIOOMsS, WHTEPEC K pPa3UYHBIM cdepam
npoeCCUOHATBHON JIeATEIBHOCTH, CBSI3aHHBIM C MaTeMaTUKOW M €€ MPUIIOKEHHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHKIN BBHIOOP Oymymiel mpodeccuu U pean30BBIBaTh COOCTBECHHBIC KU3HCHHBIC
IUTaHBI, TOTOBHOCTh U CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3OoBaHHIO M caMO0Opa3oBaHHUIO Ha
MPOTSHKEHUH BCEH JKM3HU, TOTOBHOCTh K aKTHUBHOMY YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/1ad
MaTEeMaTUYeCKON HaNpaBJICHHOCTH;

7) 3K0JI0TUY€CKOT0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh  DKOJIIOTMYECKOW  KYJIBTYphl, TOHHMMAaHHUE BIUSHUS  COIHAIBLHO-
SKOHOMHUYECKHUX IPOIECCOB HA COCTOSHHE NPHUPOJAHOW M COLMAIBHOM Cpeabl, OCO3HaHUE
I00aTBHOr0 XapaKkTepa SKOIOTMYEeCKUX MPOoOJieM, OpUEHTAIM Ha MPUMEHEHUE MaTEeMAaTHYECKUX
3HAHUU AJIS pelleHus 3a7ad B 00JIaCTU OKPY>KaIoIeH cpeibl, TUIAHUPOBAHHUE TTOCTYIIKOB U OLEHKU
WX BO3MOXKHBIX TIOCTIEACTBUN JIsl OKPYKAIOUIEH CPEIbI;

8) neHHOCTH HAYYHOI0 MO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH{ U OOIIECTBEHHOW MPAKTHKH, MTOHMMAaHUE MaTeMaTHYECKOW HAyKH Kak cepbl UeITOBEYECKOM
JIESATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH JUISl PA3BUTHS LUBUIIM3ALMH, OBJIAJCHHUE SI3bIKOM
MaT€MaTUKH W MAaTeMaTU4YeCKOW KyJbTYpOd KaK CpEICTBOM IIO3HAHUS MHpPA, TOTOBHOCTh
OCYUIIECTBJISATh IPOEKTHYIO M MCCIIEI0BATENBCKYIO IEATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHBIC YHHBepCcAIbHbIe y4eOHbIe 1eiicTBUS
Ba3oBble Jlornyeckue aeiicTBus:



BBISIBISITh W XapaKTepU30BaTh CYIIECTBEHHBIC TIPU3HAKA MaTeMaTHYECKUX OOBEKTOB,
MOHSTHH, OTHOILICHUH MEX1y MOHATHAMH, (POpMYyTHPOBATh ONpEACICHUS MOHIATUH, YCTaHABIUBATD
CYILIECTBEHHBIN TPHU3HAK KJIACCH(UKAIMK, OCHOBAHHS Uil OOOOIIEHHUS M CPaBHEHHS, KPUTCPUH
POBOJMMOI'0 aHAJIH34,

BOCIPUHHMMATh, (HOPMYIUPOBATH W NPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHLIATEeNIbHBIC, €IMHIYHBIC, YACTHBIC M OOIIHE, YCIOBHEIE;

BBISIBJSITh  MAaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBS3M M IPOTUBOpPEYHsS B (haKTax,
JTAHHBIX, HAOIOJICHUSX M YTBEPIKACHUSAX, MTPEUIaraTb KPUTSPUH JUTS BHISIBJICHUST 3aKOHOMEPHOCTEH
U IPOTUBOPEUUii;

JeTaTh BBIBOJBI C WCIIONB30BAaHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEeHUH 10 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITEIBHO J0KA3aTeIbCTBA MAaTEMAaTHUCCKUX YTBEP)KACHUH (IpsAMBIE U OT
NPOTUBHOI0), BBICTPAHBATh APryMEHTAIMIO, MPHUBOAUTH TIPUMEPHl W  KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHUS M BBIBOJIBL;

BBIOMpATh CIOCOO pelIeHrs yueOHOH 3a1aun (CpaBHHUBATH HECKOJIBKO BAPHAHTOB pEIICHUS,
BBIOMpATh HanOoJee MOIXO/SIINHA C YIETOM CaMOCTOSTEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciieqoBaTebcKue el cTBUA:

UCIIONIb30BaTh BOIPOCHI KaK MCCIIEAOBATENbCKUI MHCTPYMEHT ITO3HAaHUs, (POPMYIUPOBATH
BOMPOCHL, (UKCHPYIOIIUE IPOTUBOpPEUUE, MpoOJieMy, YCTaHaBIMBATh HWCKOMOE U JIaHHOE,
(dbopMHpOBaTH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHECHHE;

NPOBOJUTH  CAMOCTOSITENIFHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT,  HWCCIENOBaHHE  TI0
YCTQHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObeKTa, SBICHUS, IPOIECCa, BBISIBICHUIO
3aBUCHMOCTEH MEX 1y 00bEKTaMH, SIBICHUSIMH, ITPOLIECCAMMU;

CaMOCTOSITENTbHO (POPMYNIHUPOBATH OOOOLIECHHSI W BBIBOJBI MO PE3yNbTaTaM MPOBEAEHHOTO
HaOJIIOZICHUS], MCCIICAOBAHUS, OICHUBATh JTOCTOBEPHOCTh IONYYCHHBIX PE3yJIbTAaTOB, BHIBOAOB H
0000IIIEHNH;

IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIIBUTATH MPEIIIOIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIOBUSIX.

Pabora ¢ nnpopmanmeii:

BBISIBISITh IeQUIIMTH HH(OpMAIMK, JTaHHBIX, HEOOXOJUMBIX JUIsi OTBETA Ha BOMPOC M LIS
pelIeHNs 3aJau;

BBIOMpaTh  MH(GOPMALMIO W3  HCTOYHMKOB  pA3IMYHBIX  THUIIOB, aHAJIM3HPOBATH,
CHUCTEMAaTU3MpPOBATh W  HMHTEPIPETHPOBATH HMHPOPMALMIO PA3IUYHBIX BUIOB U  (HopM
Ipe/ICTaBIICHNUS;

CTPYKTYPUPOBATh MH(POPMAIUIO, TPEACTABIATh €€ B pa3nYHbIX (popmax, WILTIOCTPUPOBATH
rpaduIecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIUU IO CAMOCTOSTENIEHO CPOPMYITUPOBAHHBIM KPUTECPHSIM.

KoMMyHUKaTHBHBIE YHUBEpPCcATbHbIE YUeOHbIE NelcTBUS

O6menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKICHHS B COOTBETCTBHHM C YCJIOBHSAMH M IICIISIMHU
O6H.[CHI/I$I, SICHO, TOYHO, FpaMOTHO BLIpa)KaTB CBOHO TO‘-IKy 3peHI/ISI B YCTHLIX U INHUCBMCHHBIX
TEKCTaX, JaBaTh MOSCHEHUS 110 XOAY PEIICHUS 3a7a9i, KOMMCHTHPOBATh ITOYICHHBIN pe3yibTarT;

B XO0Ji¢ OOCYXICHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIA€MON TEMBbI, MPOOIEMBI,
pelaeMoii 3ajaud, BBICKA3bIBaTh HJICH, HAIlCJCHHBIC HA IOMCK PEIICHHUS, COMOCTaBISATh CBOH
CYXKJEHHS C CYXJICHUSMH IPYTrUX YYaCTHUKOB JHAJIOra, OOHApYKHMBAaTh PA3IMUUe M CXOJCTBO
MIO3UIINHI, B KOPPEKTHOH Gopme popMyTHpoBaTh pa3HOTIACHs, CBOU BO3PAKCHUS;



IIPEACTABIIATh PE3ybTaThl PELICHUs 3a/layd, ODKCIIEPUMEHTA, HCCIEIOBAaHUsA, IPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (hOpMaT BHICTYIUICHHS C Y4ETOM 3aJad MPE3CHTAllMH U OCOOCHHOCTEH
ayIUTOPHH.

PeryasiTuBHbIe yHHBepPcaJbHbIe yUeOHbIE 1eliCTB U

Camoopranu3anus:

COCTaBJIATh IUJIaH, AJITOPUTM pELIECHUS 3a/Jayd, BbIOUpaTh CHOCOO peuieHus ¢ Y4EToM
UMCIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4éTOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, IMOLHOHATbHbII HHTEJIJIEKT:

BJIQ/ICTh HABBIKAMU TO3HABATENHLHOU peIeKCUU KaK OCO3HAHUS COBEPIIIAEMBIX NEHCTBUN U
MBICTIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJAETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
npolriecca U pe3ysbTaTa peleHusl MaTeMaTHIeCKO 3a/1auu;

NPEIBUICTh TPYTHOCTH, KOTOpbIe MOT'YT BO3HUKHYTh IPU PEHICHUM 3aJadyd, BHOCUTH
KOPPEKTUBHI B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, MAHHBIX, HAHJIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEI;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa LENHU M YCIOBUSAM, OOBSCHATh NPUYHHBI JOCTHIKCHUS
WIH HENOCTWKEHHUS pe3yJabTaToB  JIEATEIbHOCTH, HAXOAWUTh OIMMOKY, JaBaThb  OLEHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJIbHOCTbD:

MOHUMATh W HWCIOJL30BaTh MPEUMYINECTBA KOMAHIHOH W WHIAMBHIYAIbHOW pabOTHI MPHU
pemieHnn y4eOHBIX 3aJa4, NOPUHUMATh I[€1b COBMECTHOM JIeATENhHOCTH, IUIAHUPOBATH
OpraHU3alMI0 COBMECTHOM palOThl, pacmpeaeisaTh BHUIBI PabOT, IOTrOBapHBATHCSA, OOCYXKIATh
MPOIIECC U Pe3yabTaT padoThI, 0000IaTh MHCHHSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCYXJACHHS, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD» ¥ UHBIC), BHITIOIHSITH CBOIO YaCTh PaOOTHI M KOOPJAWHHUPOBATH CBOH JICUCTBUS C IPYTUMU
YjleHaMH KOMaH/[Ibl, OI[CHMBATh KayeCTBO CBOETO BKJIaJa B OOLIMII NPOAYKT MO KpPUTEPHSIM,
cOpMYITHPOBaHHBIM YYaCTHUKAMH B3aMMOACHCTBHSL.

MNPEIMETHBIE PE3VJIBTATHBI

K xonmy oOydenmss B 10 kJjacce oOydaronuiics TOTYyYUT CICAYIOIINE IPEAMETHBIC
pe3yabTaThl MO OTACIBHBIM TeMaM paloueil mporpammbl ydeOHOTro Kypca «Anrebpa W Havana
MaTEMaTHYECKOT O aHATU3a»:

Yuciia ¥ BbIYMCICHUSA:

CBOOOJHO OIEPUPOBATh MOHATHUAMHU: PALMOHAIBHOE YMCIO0, OECKOHEUHas MNepuoaudeckas
Jpo0b, IPOLIEHTHI, UPPALMOHATIBHOE YHUCI0, MHOXKECTBA PAllMOHAIBHBIX U JIEHCTBUTEIbHBIX YHUCET,
MOJyJIb J€UCTBUTEIBHOTO YHUCIIA;

NPUMEHSTh APOOM M MPOLEHTHI Ui PELICHUs] NPUKIAJHBIX 3aJa4 U3 Pa3IM4HbIX OTpaciei
3HAHUU U PEAILHOM KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIYMCICHUS, IPaBUIA OKPYIJICHMs, HPUKUIKY M OLEHKY
pe3yibpTaTa BEIYMCIEHNH;

CBOOOJHO ONEpPUPOBaTh IOHATHEM: CTENEHb C LEJIbIM I10Ka3aTelleM, HCIOIb30BATh
noaXoasauryro (opMy 3amucu ACHCTBUTEIBHBIX YHUCEN JJS PEeHIeHUS NPAaKTUYEeCKUX 3a1ad H
IIPEJICTABJICHUS JaHHBIX;

CBOOO/THO OIIEPUPOBATH MOHATHEM: apUPMETUUECKHI KOPEHb HATypaJIbHOW CTETICHHU;

CBOOOJIHO OIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM [T0Ka3aTeleM;



CBOOOJHO OIEPUPOBATH TOHATHAMHU: JorapudM 4YHCla, JECATUYHBIE W HaTypaJbHBIC
J0rapuQMmsl;

CBOOOJHO OIEPUPOBATh MOHATUAMHU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC YHCIOBOIO
apryMeHTa;

OIIEpPUPOBATh MOHATUAMU: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YHUCIOBOIO apryMeHTa.

YpaBHeHUSs] H HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh MOHITUSMHU: TOXJIECTBO, YPAaBHEHUE, HEPABEHCTBO, PAaBHOCHIIbHBIE
yYpaBHEHHS U ypaBHEHUS-CIIC/ICTBUS, PAaBHOCHIILHBIC HEPABEHCTBA;

OPUMEHATh pa3IMYHble METOJbl PELICHUs PAlMOHAIBHBIX M JAPOOHO-pAIlMOHATBHBIX
yYpaBHEHHI, IPUMEHSTh METO/I HMHTEPBAJIOB [UISI PEIICHNS HEPABEHCTB;

CBOOOJHO OINEpPUPOBATh MOHATHSIMU: MHOTOWIEH OT OJHOH INepeMEeHHOW, MHOTO4YIEeH ¢
LEJIBIMU KO3 PUIIMEHTaMU, KOPHU MHOTOYIEHA, IPUMEHSATh JIeJIEHUE MHOTO4IEHAa HA MHOT'OYJIEH C
ocTaTKoM, TeopeMy be3y u Teopemy Buera i penienus 3aaay;

CBOOOJHO ONEpUpPOBaTh IMOHATUAMHU: CHUCTEMa JIMHEMHBIX YypaBHEHMH, MaTpula,
OIIPENeNIUTENIb MAaTpUIbl 2 X 2 W ero TeOMETPUYECKUH CMBICT, HWCIOIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 1A BBIYMCIEHUS €ro 3HA4€HUs, NPUMEHATh ONPEACTUTENN A pEelIeHus
CHCTEMBl JIMHEHHBIX YpaBHEHHH, MOJIEIHPOBATH pPEATbHBIE CHTYallMd C TIOMOIIBIO CHCTEMBI
JUHEWHBIX YpaBHEHUH, UCCIIE0BAaTh ITOCTPOSHHbIE MOJIEIH C ITOMOIIBIO MATPULL U ONpEEIUTENEH,
WHTEPIPETHPOBATH TIOIYICHHBIN PE3yIIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBUI C KOPHSAMH JUTS TpeoOpa3oBaHusl BEIPaKEHUI;

BBHIMTOJTHATH ~ MPEoOpa3oBaHUsl  YUCIIOBBIX — BBIPOKEHHH, COAEPKAIIUX  CTETIEHH C
palMOHATbHBIM [TOKa3aTeseM;

UCIIOJIB30BaTh CBOMCTBA JIOrapu(MoB J1Isl TpeoOpa3zoBaHUs JOrapu(pMUUECKUX BBIPAKEHUI;

CBOOOHO OMEPHPOBATH MOHATUSAMH: UPPAIMOHATIBHBIC, TIOKA3aTENbHBIC U JIOrapu(pMHUUYECKHIE
YpaBHEHMs, HAXOOUTh UX PELICHHs C IOMOLIbI0 PABHOCHUJIBHBIX NEPEXOAOB HIIM OCYILIECTBISSA
IIPOBEPKY KOpPHEH;

OPUMEHATh  OCHOBHBIE  TPUTOHOMETpHUYecKHe  (GopMylbl 1 [peodpa3zoBaHus
TPUTOHOMETPUYECKHUX BBIPAKEHHIA;

CBOOOJHO  ONEpUpOBaTh IOHSATHEM: TPUTOHOMETPUYECKOE ypaBHEHHME, MPHUMEHSTbH
HEOOXOIMMBIE ()OPMYITBI TS PEIICHUSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA,

MOJICTUPOBATh pealibHbIe CUTYAIlUU Ha S3bIKE aareOpbl, COCTABIIATh BHIPAXKEHUS, YPaBHEHHUS,
HEPaBEHCTBA I10 YCIOBUIO 3aJaud, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BaHUEM
amrmapara anreOpsbl.

DOyHkuuu U rpapukm:

CBOOOJHO OIEPUPOBATH MOHATHAMU: (YHKIHS, CrHocoObl 3amaHus (QYHKIUH, B3aHMMHO
oOpatHble (QyHKITUH, KOMMIO3UIMA (yHKIMHA, Tpaduk (YHKIHH, BBITOJHITH 3JIEMEHTApPHBIC
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJHO OIEpUPOBaTh MOHATUAMHU: OOJIACTH ONpPENENCHUS W MHOXECTBO 3HAYeHUH
byHKIMY, HYTH QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpUpOBaTh MNOHATHAMM: 4YETHbIE M HEUYETHblEe (YHKLUUHU, MEPUOJNYECKHE
(GyHKUIMY, TPOMEKYTKM MOHOTOHHOCTH (YHKLHH, MAaKCUMyMbl M MHHUMYMbl (YHKLUH,
HanOoJbIlIee U HAUMEHbIIIee 3HaueHUe (PYHKIIUN Ha IPOMEKYTKE;

CBOOOJHO ONEpUPOBaTh MOHATUAMHU: CTENEHHAs (YHKIMS C HATypaJbHbIM M LIEJIBbIM
nokasareneM, rpaduK CTENeHHOW (GYHKINHU C HATYPaJbHBIM U LEJIBIM TOKa3aTeneM, rpaduK KOpHS
N-olf creneHy Kak QyHKIMKY OOpaTHOM CTENEHU C HATypaJIbHBIM I10Ka3aTelleM;

ONEpUPOBATh TOHATHAMM: JIMHEWHAs, KBaJApaTuyHas M JIpOoOHO-TMHEWHas (yHKIHH,
BBINOJIHATH 3JIEMEHTAPHOE MCCIIEeI0BaHNUE U TOCTPOCHHUE UX IPaUKOB;



CcBOOOZHO OIEpUpPOBaTh IMOHATUSAMHU: TOKa3aTelibHas W Jiorapupmuyeckas (QyHKIHH, HUX
CBOMCTBA U TpaMKH, UCIOIH30BATH UX TPAPUKH JUIS PEIICHHUS YPAaBHEHUI;

CBOOOJHO OIEpUPOBaTh MOHATUAMU: TPUTOHOMETPUYECKAs OKPYKHOCThb, OMNpEAEICHUE
TPUTOHOMETPUYECKUX (PYHKITUI YUCIIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (yHKIME [UIs HCCIIEAOBAaHUS IPOLECCOB M 3aBUCHUMOCTEH NpHu
pelIeHnH 33Ja4 U3 JAPYruX Yy4eOHbIX NPEIMETOB U pEabHOW KM3HU, BbIpaxaTb (opMysiaMu
3aBUCUMOCTH MEKIy BETUYUHAMU;

Hayajia MmaTeMaTH4YeCKOr0 aHAJIM3a:

CBOOOJHO OIEpPUPOBATh MOHATHAMU: apuUpMeTHUYecKas U TeOMeTpUYecKas MpOrpeccus,
OeckOHEYHO YOBIBaroIlas reoMeTpuyeckas Mporpeccusi, JUHEHHBIH M AKCIOHEHLIHUAIbHBIA POCT,
(dopMyIia CIIOKHBIX MPOLIEHTOB, UMETh NMPEACTaBICHUE O KOHCTAHTE;

HCIIOJIb30BaTh IPOTPECCUH VISl PEILICHUS PEANBHBIX 3aa4 IPUKIIAHOTO XapaKTepa;

CBOOOJHO  OMEpUpPOBaTH  IMOHATHSIMHU:  IOCJIENOBATENbHOCTh,  CIIOCOOBI  3aJaHuUs
IIOCJIEA0BATENBHOCTEM, MOHOTOHHBIE M OTPAHMYEHHBIE IOCIIENI0BATEIIBHOCTH, MIOHUMAaTh OCHOBBI
3apO’KJICHUS] MATEMaTUYECKOr0 aHaIM3a KaK aHaIn3a OECKOHEUHO MaJIbIX;

CBOOOJHO OIEpUPOBaTh MOHATUAMU: HENpepblBHbIE (DYHKIMM, TOYKHM pas3pbiBa rpaduka
(GyHKIMHU, aCUMIITOTHI rpadrka GyHKINH;

CBOOOJHO OIEpUPOBaTh IMOHATHEM: (YHKIUS, HENpepblBHAsE Ha OTpe3Ke, NPUMEHSTh
CBOMCTBA HEMPEPHIBHBIX (PYHKIMH ISl pelIeHUs 3a/1a4;

CBOOOJHO ONEpUpPOBaTh MOHATHAMMU: TIepBasi U BTOpas MPOU3BOJHBIE (DYHKIMH, KacaTebHas
K rpaduKy GyHKIUY;

BBIYUCIIATH MPOU3BOAHBIE CYMMBI, IPOU3BEICHHS, YACTHOI'O U KOMITO3UIMH JIBYX (YHKLUH,
3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX (QYHKLNMI;

UCTIOJIb30BaTh TEOMETPUUECKUAN M (PU3HMUECKUI CMBICI MTPOU3BOIHON JJISl PEIICHUS 33/1a4.

MHo:xecTBa U JIOTHKA:

CBOOO/IHO OIEPUPOBATH MOHATUSAMU: MHOXECTBO, ONEPALIUU HaJl MHOXKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar AJis ONUCAHMs PEAJbHBIX NPOLECCOB U
SBJICHUH, MIPU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB;

CBOOOJHO OIEpPUPOBaTh TMOHATHSIMU: OIpeNesIeHue, TEOpeMa, YpaBHEHUE-CIIE/ICTBHUE,
CBOMCTBO MaTeMaTUYECKOr0 00bEKTa, J0Ka3aTebCTBO, PABHOCUIIbHBIE YPaBHEHHUS 1 HEPABEHCTBA.

2. Conepxxanue y4eOHOro nmpeamera

Yuciia 1 BbIYHCICHUSA

Panmonanbhbeie uyucna. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOM, MPOLIEHTHI, OECKOHEYHBIE
nepuoanyeckue apobu. [Ipumenenne apoOeit U MPOLEHTOB AJS PELICHUs] NPUKIATHBIX 3a/1a4 U3
Pa3IUYHBIX OTpACiIC 3HAHUU U pealbHOU KU3HHU.

JelictBuTenbHble 4YKcla. PanyuoHaJbHBIE W WPpAMOHATIBHBIE YWciaa. ApupMETHUYECKUE
omnepanuu C JEWCTBUTEIbHBIMU 4YHMCIaMU. MOZAyJb JCUCTBUTEIBHOTO YHUCIA W €ro CBOMCTBA.
[TpuOmmkE€HHbBIE BHIYMCIECHUS, IPABUJIa OKPYTJICHUS, TPUKHUIKA U OIICHKA pe3yJIbTaTa BEIYUCICHHM.

Crenenp ¢ menbiM nokaszareneM. bunom HproTona. Vcnonp3oBaHue mouxozsmeil ¢popmbl
3alUCH ACUCTBUTENBHBIX YUCEII JUIsl pEUICHUs] TPAKTUUECKHUX 3a/1a4 U IPEICTABIICHUS TAHHBIX.

Apudmernueckuii KOpeHb HATYPaJIbHON CTENCHH U €T0 CBOWCTBA.

CreneHb € palMOHAIBHBIM [IOKA3aTeleM U €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTeJIeM.

Jlorapudm uncna. CoiicTa jgorapudma. JleciTHUHBIE U HaTypalbHbIE JIOrapu(MBI.

CuHyC, KOCHHYC, TaHI€HC, KOTaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC M
ApPKTAaHI'€HC YHUCIIOBOIO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA



ToxzaecTBa M TOXKIECTBEHHblE MpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCHIIBHBIE YpaBHEHUS U YpaBHEHUsA-cIeACTBUSA. HepaBeHCTBO, pelleHre HEPaBEHCTBA.

OcHOBHbBIE METOJIBI PEHICHMsSI IEeNbIX U IPOOHO-pAIlMOHATBHBIX ypaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OJHON MepeMeHHOM. JleneHne MHOrowieHa Ha MHOTOWIEH ¢ OcTaTkoMm. Teopema
be3y. MHorowiensl ¢ 1iensiMu ko durinenramu. Teopema Buera.

[Ipeobpa3oBanust YMCIIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTENIEHU U KOPHHU.

UppanmonanbHbie ypaBHeHUs1. OCHOBHBIE METO/IbI PEUICHHS UPPAIIMOHATBHBIX YPaBHEHU.

[TokazarenbHble ypaBHeHUs. OCHOBHBIE METO/IbI PEIICHUSI I0KA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBanue BeIpaXEHUH, COAEPIKAIINX JIOTapU (MBI

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI pEHICHUS JTorapu(PMUIECKUX YPaBHEHHI.

OcHOBHBIE  TpUroHoMmeTpuueckue Qopmynbl. IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIpaXXEHUI. Penienne TpuroHoMeTpuYecKux ypaBHEHUM.

Pemlenne cucreM JIMHEWHBIX YpaBHEHHMW. Marpuna CHCTEMBl JIMHEHHBIX YpaBHEHUM.
Omnpenenurens MaTpUIbl 2X2, €ro TeOMETPUUECKUN CMBICT U CBOMCTBA, BEIYKUCICHUE €T0 3HAUCHUS,
IPUMEHEHNE ONPEIESIUTENS JUIsl PELLIEHUS] CUCTEMBI JIMHENHBIX ypaBHEHUM. PeleHne mpuKia HbIx
3aJa4 C TOMOUIBI0 CUCTEMBbl JHHEHHBIX YypaBHeHHH. MccienoBaHue MOCTPOSHHOW MOJETH C
MOMOIIIbIO MATPUI] U ONPEEIUTENCH.

[TocTpoeHne MareMaTHYECKHX MOJeNeld pealbHONM CHUTyallud C IMOMOUIbIO YpaBHEHUH U
HepaBeHCTB. [IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUI0 MaTeMaTUYECKUX 3a7ad U 3ajad
U3 PA3UYHBIX 00JacTell HAYKU U peabHOM KU3HU.

DYyHKIUHUHU U TPAPUKH

OyHKIMsA, cnocoObl 3amanus ¢QyHkuuu. B3aummuHo oOpatnbele ¢yHkuuu. Kommnosunums
bynakuuid. ['paduk Gyakumnn. DnemeHTapHble TpeoOpazoBanus rpaduKoB GyHKIIAH.

OO6nacte onpeneneHUs ¥ MHOXECTBO 3HaueHH ¢yHkuumu. Hymm ¢ynkuuu. [TpomexyTku
3HakonoctossHCTBa. YétHble W Heu€tHble ¢yHKuuU. [lepuoguueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl ¥ MHHUMYMBbI (QyHKUuU. HauOonipliee W HauMeEHbIIee
3HaueHUs QYHKIIMH Ha TPOMEKYTKE.

Jlunelinas, KBaJpaTU4HaAs M IPOOHO-TUHEWHAs (YHKIHH. DJIEeMEHTapHOE HMCCIEeIOBaHHE U
MOCTPOEHHUE UX TPadUKOB.

CrenerHast (QyHKIMS C HATypalbHBIM U IEJBIM TMoOKazaTeneMm. EE cBoiictBa u rpaduk.
CpoiictBa u rpaduk KOpHS N-0i cTeneHH Kak (DYHKIMH OOpaTHOM CTENEeHU C HaTypalbHBIM
MOKa3aTeJIeM.

[loka3zarenbHas W jorapudmuueckas (GyHKIHH, UX CBOWCTBAa W rpaduku. Mcmomp3oBaHue
rpadukoB HYHKIMH JJIs pEIICHHUS] yPAaBHCHHM.

TpuroHomerpuueckass  OKPYXHOCTb,  ONpPEAEICHHE  TPUTOHOMETPHUECKUX  (DYHKIUH
YHCIIOBOTO apryMeHTa.

OyHKIIMOHAIEHBIE 3aBUCUMOCTH B PEaJbHBIX MpoIreccax M siBIeHUsAX. ['paduku peanbHBIX
3aBUCUMOCTEH.

Hauyana maTemaTnyeckoro aHajimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/aHUs IOCIEI0BaTEIbHOCTEH. MeToa MaTeMaTH4ecKoi
UHAYKUMA. MOHOTOHHBIE M OrpaHUYEHHbIE I10CJIEeI0BaTeNbHOCTU. VICTOpHS BO3HUKHOBEHHS
MaTeMaTHYECKOro aHaJIN3a KaK aHajan3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTrpuueckas — mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma OeCKOHEYHO YOBIBAaIOIIEH TIeOMETpUYECKO IMPOrpecCHy.
JIuHEeHbIN 1 SKCIOHEHIIMANIbHBINA pocT. Hucio e. @opmyiia CI0KHBIX TPOLEHTOB. Vcnonb3oBaHue
IIPOIPECCUM JUIsl pELIEHMs] pealIbHbIX 3314 IPUKIIaJHOI0 XapaKkTepa.



HenpepriBHble GyHKIMHM U UX cBoWcTBa. Touku pa3pbiBa. ACUMOTOTHI Tpa@UKOB (YHKIIHM.
CpoiicTBa (yHKIMII HENpepbIBHBIX Ha OTpe3Ke. MeToJ WHTEPBAIOB JUISl PEUICHUS HEPABEHCTB.
[IprMeHeHne CBOMCTB HEMIPEPhIBHBIX (DYHKIMM ISl pEeHICHUS 3a/1a4.

[TepBast 1 Bropast mpousBoAHbIe QyHKIHH. OmpenencHne, TeOMETPUICCKH U (HU3HUECKUT
CMBICJ IPOU3BOAHON. YpaBHEHHE KacaTeabHOU K rpaduky QyHKINU.

[IpousBomHbIe MeMeHTapHBIX QYHKUWH. [Ipon3BogHAS CYyMMBI, IPOU3BEACHHS, YACTHOTO H
KOMIO3UIINH (PYHKIIUH.

MHokecTBa U JIOTHKA

MHOXecTBO, omnepaiuu HajJ MHOXKECTBaMU M UX cCBoiicTBa. Jlumarpammsbl Jiinepa—BenHa.
[IpuMeHeHne TEOpEeTHKO-MHOKECTBEHHOIO ammapara Uil ONMCaHUs pPEalbHBIX IPOLECCOB H
SIBJICHUM, TIPU pEIIEHUH 3a/1a4 U3 APYruX Y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUECKOI0 OObEKTa, CIEACTBHE, JI0Ka3aTelbCTBO,
PaBHOCUJIbHBIE YPaBHEHHSI.

3. TemaTuuyeckoe MJIAHNPOBAHHUE C Y4eTOM padoueii MPOrpaMmMbl BOCIIUTAHUS
10 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue
(undposrbie)
n/ pa3aejioB U TeM Bcer Kontposbusl | IlpakTnyeckn
o0pa3oBaTe/bHbI
n NMporpamMmbl 0 e padoThI e padoThI
e pecypchbl
MHo%ecTBO
NEUCTBUTEIHLHBIX
yuces. MHOrO4JIeHBI.

1 Parmmonanbubie 18 1 PoII
YpaBHEHUS U [IpocBelmenue
HEpaBEHCTBA.

CucTteMbl JTMHEHHBIX
YpaBHEHUH
OyHKIWY U

5 rpaduku. CterneHHas 9 1 P31l
(GyHKIUS C eTbIM [IpocBenieHue
1oKazaresiemM
Apudmernueckuit
KOpEHb N-0i1

11 PaII
3 CTCTICHH. 1
[IpocBemenue
HppaunonaibHbie
ypaBHEHUS
ITokazarenbHas

4 dyHKIHs. 7 L P3III
[Toka3arenbHbIC [IpocBenieHue
ypaBHEHUS
Jlorapupmuueckas

15 PoII
5 GbyHKIHS. 1
[IpocBemenue
Jlorapudmuueckue




ypaBHEHHUS
Tpuronomerpuyecku
18 P31l
6 € BBIPOKEHUS U 1
[IpocBenieHune
ypaBHEHUS

7 ITocnenoBarenbHOCT 7 1 P31
U U IpOrpeccun [IpocBelenne
HenpepsiBHbIE

8 | o 16 1 Pl

JEIIHHL. [IpocBenieHue
[IpounsBonnas
[ToBTOpEHUE,

9 00o0u1eHMe, 1 5 P31l
CUCTEMATU3ALINS [IpocBelenue
3HaHUU

OBIIEE KOJIMYECTBO
YACOB I10 102 10 0
I[TPOTPAMME

PABOYAS ITPOT'PAMMA yueOHoro kypca «I'eomerpusi. Ba3oBblii ypoBeHb» I
oOyuarommuxcs 10 kiaacca

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca TE€OMETpUM Ha YpPOBHE CpEIHEro o0Iuero
oOpa3oBaHus OOyCJIOBJIEHA MPAKTUYECKOW 3HAUMMOCTBHIO METANpeIMETHBIX U
OPEIMETHBIX PE3YylbTaTOB OOY4YEHHS TE€OMETPUU B HAINpPABICHUU JUYHOCTHOTO
pa3BuTHs oOywaromuxcsi, (GopmMupoBaHus (QYHKIIMOHAILHOW MaTeMaTHYECKOM
IPaMOTHOCTH, M3Y4YEHMs JIPYrMX y4eOHBIX AMCUMIUIMH. Pa3zButue y oOydarommxcs
IPaBWIBHBIX MPEJICTABICHUNH O CYIIHOCTH U TPOUCXOKJIEHUU TE€OMETPUUYECKHUX
aOCTpakIil, COOTHOIIEHWH pEAIbHOIO U WJCAIBHOIO, XapaKTepe OTPaKEeHUs
MaTeMaTUUYECKON HAYKOW SIBIICHUI M MPOIECCOB PEATbHOTO MHPA, MECTE Te€OMETPUH
B CUCTEME HAyK M POJIM MAaTEMaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM TIO3HAHHUH U B
MPAaKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHS YJallUXcCs, a
TaK)K€ KadeCTB MBIIUICHUS, HEOOXOIAMMBIX [UIS aJanTallid B COBPEMEHHOM
oO11ecTBe.

['eomeTpusi siBsieTcss OJAHMM M3 0a30BBIX MPEIMETOB Ha YPOBHE CpPEIHErO
oOmero o0Opa3oBaHusl, TaKk Kak o0OecneuyrBaeT BO3MOXKHOCTh M3YYEHHs Kak
JVICIIMILINH €CTeCTBEHHO-HAYYHOUN HAMPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MbIIUIeHHE, (QOpMHpyeMOe TMpPH U3YYCHHH OOYyYaroIIMMHUCS
MOHATUWHBIX OCHOB TE€OMETPUU U MOCTPOCHHUH IETIOYKH JIOTHUYECKUX YTBEPKICHHUHA B
XOJIe PeIIeHUS] TEOMETPUUYECKUX 3aJ1ad, YMEHHUE BBIIBUTATh M OMPOBEPTaTh TUIIOTE3BI
HETMIOCPEACTBEHHO UCIONB3YIOTCS TMPHU PEIICHWH 3a/Jad eCTECTBEHHO-HayYHOTO
IIUKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHEeHTHPOBATHCA B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJb BO
BCEX OONAcTAX MEeATENIBHOCTH ueioBeka. OpueHTaIMs dYeloBeKa BO BpPEMEHU U




MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CoIdalbHOro ObiTusA, dopma
OTPaKEHUSI OKPYXKAIOMIEr0 MHUpPA, YCIOBHUE YCIEIIHOTO TO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus JeHCTBUTEILHOCTH. OnepupoBaHUEe TPOCTPAHCTBEHHBIMHU O00Opa3aMu
OOBEANHSET pa3Hbie BUJIBI Y4eOHOM U TPYNOBOM AESITEILHOCTH, SIBJSETCS OJHUM W3
po(ecCHOHaNbHO Ba)XKHBIX KA4YECTB, MOATOMY aKTyallbHa 3a1ada (GOpMUPOBAHUS Y
O0y4JalIMXCd MPOCTPAHCTBEHHOTO MBIIUICHUS KakK pPAa3HOBUAHOCTH OOpa3HOTO
MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOJTOTOBKE K MPAKTUYECKOU
JESITETIbHOCTH 110 MHOTHUM HaIlPaBJICHUSIM.

[lens ocBoeHUs porpaMMel yueOHOro kypca «l'eomeTpus» Ha 6a30BOM ypOBHE
oOydeHuss — o01Ieo0pa3oBaTeibHOE U OOIIEKYJIBTYPHOE Pa3BUTHE OOYYAIOIIUXCS
yepe3  o0ecriedyeHWE  BO3MOXKHOCTH  MPUOOpPETEHUST W HUCIOJIb30BaHUSA
CUCTEMATHYECKUX T'€OMETPUUECKUX 3HAHUW W JNEHCTBUH, CrieU(DUUHBIX T€OMETPUH,
BO3MOKHOCTH YCIEIIHOTO MPOJOJKEHUsT 00pa3oBaHUsS MO CIEUUATBHOCTSIM, HE
CBSI3aHHBIM C MTPUKJIATHBIM HCIIOJIb30BAHHEM I'€OMETPHH.

[Iporpamma 1O TeomeTpur Ha 0a30BOM YpOBHE MpeAHAa3HAu€Ha JUis
00y4YarIMXCA CPeIHEN IIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTENbHBIX 3aTPyAHEHUN Ha
YpPOBHE OCHOBHOro 001iero ooOpa3zoBaHus. Takum o00pa3oMm, oOydaromiuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOHMTH OOIIHME MAaTEeMaTHYECKHE YMCHHUS, CBA3aHHBIC CO
cnenu@UKoOl TEOMETPUU M HEOOXOIMMBIC JIA KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, OHM UMEIOT BO3MOKHOCTh U3YUHTh TEOMETPHIO Oojiee ri1y0oKo, eciu B
TaNTbHEHIIEM BO3HMKHET HEOOXOJMMOCTh B T'€OMETPUYCCKUX 3HAHUAX B
npo¢eCCUOHATIBHOU JIeATEIbHOCTH.

JlocTikeHHe T1eId OCBOSHHUS TMpOTrpaMMbl  00ECIeunBaeTCs PpelIeHUEM
COOTBETCTBYIOIIMX  3amad. [IpHOpWTETHBIMH  3aJadaMH  OCBOEHHS  Kypca
«I'eometpun» Ha 0a30BoM ypoBHE B 10 Kiacce sBISIOTCS:

e (opmMupoBaHHE IPEACTABICHHS] O TEOMETPHUH KaK YaCTH MHUPOBOH KYJIBTYPBI

¥ OCO3HAHME €€ B3aUMOCBS3H C OKPYKAIOIITIM MUPOM;

e (opmupoBaHue npencTaBIeHUs O MHOTOTPAHHUKAX U TelaX BPAIICHUS KaK O
BAKHEUIINX MATEMAaTHUYECKUX MOJIENAX, ITO3BOJISIIOIIMX OINMUCHIBATH U
M3y4aTh Pa3HBIE SBJICHUS OKPYKAIOLIETO MUPA;

e (opMHpOBaHHE YMEHHS paclo3HABAaTh HA YEPTekKaX, MOJACIISIX U B peallbHOM
MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHUS;

e OBJIAJICHHE METOJAaMU pEIIEHHUs 3a/ad Ha IMOCTPOCHUS Ha H300paKEHUSX
POCTPAaHCTBEHHBIX QUTYD;

. q)OpMI/IpOBaHI/IG YMCHUA OIICPUPOBATH OCHOBHBIMH IMOHATHUAMN 0
MHOT'OTpaHHHUKAX U TCJIaX BpalllCHUSA U UX OCHOBHBIMHU CBOﬁCTBaMH;

e OBJIAZICHUC AJIT'OpUTMaMHN PCHICHUA OCHOBHBLIX THIIOB 3aj/1a4; (bOpMI/IpOBaHI/IC
YMCHUSI TPOBOAWTL HCCIOXKHBIC TOKA3aTCIbHBIC PACCYKIACHHA B XOJC



pellICHUsI  CTEPEOMETPUYECKHMX 3a7ad M 3ajJady € [PaKTUUYECKUM
coZepKaHUEM;

e PAa3BUTHC HMHTCIUICKTYAJBbHBIX W TBOPYCCKHUX CII0COOHOCTEM O6y‘{aIOHII/IXCH,
MMO3HABaTEILHOM AKTHUBHOCTHU, HCCIICA0OBATCIBCKHUX yMCHHﬁ, KPUTHYHOCTH
MBIIIIJICHUA

o (opMupoBaHHE (PYHKIIMOHATHHOW TPAMOTHOCTH, PEIIEBAHTHOW T'€OMETpPHUU:
YMEHHE pPaclo3HaBaTh MPOSBICHHUS F€OMETPUYECKHUX MOHATUH, 0OBEKTOB U
3aKOHOMEPHOCTEW B PEAJbHBIX KU3HCHHBIX CUTYyalUMSIX U IPU H3YYCHUH
OpyruX  Y4eOHBIX  TPEJAMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIMPOBATh UX Ha SI3BIKE T€OMETPUMU M CO3/1aBaTh
r€OMETPUYECKHE MOJIEIH, IPUMEHATh OCBOCHHBIM IN'€OMETPUYECKUM anIapar
JUISL PEUIEHHS] NPAKTUKO-OPUEHTHUPOBAHHBIX 3aJa4, UHTEPIPETUPOBATH M
OLICHMBATH MOJIYYECHHbBIE PE3YJIbTATHI.

OTnUYuTENHHOM OCOOEHHOCTBIO MPOTpPaMMBbl SBIISETCS BKJIIOYEHHUE B KYpC
CTEPEOMETPHUM B Hauajie €ro M3y4eHUs 3a]ay, PEeIIaeMbIX HA YPOBHE UHTYUTHUBHOTO
MO3HAHUA, U ONpeAeNEHHBIM 00pa3oM OpraHu3oBaHHash padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO  MBIILICHUS,
CTUMYJUPYET MPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K AalIbHEHUIIEMY
U3YYECHHIO TIPEIMETA.

[Ipennourenre OTHAETCS HATJIAIHO-KOHCTPYKTUBHOMY METOJY OOY4YEHUSs, TO
€CTh TEOPETHYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IMPEAMETHO-
PAKTUYECKON JAesTeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUNA Y
y4daluxcsl B Kypce CTEPEOMETPUHU MPOBOAUTCS 3a CUET PElIeHHs 3a7a4 Ha CO3/IaHHe
IPOCTPAHCTBEHHBIX O0pa30B M 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Coznmanue o0Opa3a TPOBOAUTCA C OMNOPOM Ha HATIAIHOCTh, a
ornepupoBaHue o0pa3oM — B YCJIOBHUSIX OTBJICUEHHUS OT HAIJISJIHOCTH, MBICIIEHHOIO
U3MEHEHUS €r0 UCXOJHOTO COJIEp KaHUSI.

OcHoBHBIE conepxarenbHble JuHUKA Kypca «leomerpum» B 10 kmacce:
«Mmuororpanaukmn», «lIpsimMple M IUIOCKOCTH B NMPOCTpaHCTBE», «Teila BpalieHus»,
«BekTopbel 1 KOOpAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHHUE JIOTUYECKUX YMEHUU
pacmpezensercss He TOJIBKO MO COAEepXKaTeIbHBIM JHHHUSIM, HO U 10 rojiaM O00ydeHus
Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusI.

Conepxanue o0Opa30BaHUSA, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHsI pabodeil mporpamMMmbl, paclpefeNéHHBIM IO ToAaM  OOy4YeHus,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIA/IEHUE T€OMETPUUECKUMHU TTOHATHSIMU
Y HaBBIKAMHU OCYIIECTBISJIOCH MOCIE0BATEIbHO U MOCTYNATENbHO, C COOMIOACHUEM
IPUHLIKIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCH B OOLIYIO CUCTEMY
T€OMETPUYECKUX MPEACTABICHUI 00yJYaIoOmuXcs, pacupsis u yriuyomsis e€, oopasys
IIPOYHBIE MHOYKECTBEHHBIE CBSA3H.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha n3yuenue reomerpun oTBoAUTCA 2 yaca B Henenmo B 10 kimacce — 68 4. rog,.

1. Ilmiannpyemble pe3y/bTaThbl H3y4eHHUsI peaMeTa

JIMYHOCTHBIE PE3YJIbTATBI

JIuyHOCTHBIE  pe3yNIbTaThl OCBOCHHUSI MPOTpaMMbl Y4eOHOro mpeaMmeTa
«MaremaTuKay XapaKTepHU3yIOTCs:

I'paknanckoe BocnuTanume:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIUN 00YYaIOMErocss Kak akTUBHOTO U
OTBETCTBEHHOT'0O WIEHA POCCUICKOr0 00IeCTBa, MPEACTABICHUEM O MATEMATUYECKUX
OCHOBaxX  (DYHKIITMOHMPOBAHUSA PA3NIMYHBIX  CTPYKTYp, SBICHUN, MPOIEAYP
TPaKJIAHCKOTO 001IecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHHEM B3aMMOJICHCTBOBATH C
COIIMAJIbHBIMU WHCTUTYTAMH B COOTBETCTBUU C WX (PYHKITUSIMU U HA3HAUYCHHUECM.

IIaTpuoTn4yeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUHCKOM TPaKJIaHCKOH WJISHTHUYHOCTH, YBOKCHHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHUICKOW MAaTEMAaTHUKH, IIEHHOCTHBIM OTHOUIEHHUEM K
JOCTVKEHUSAM POCCUMCKUX MAaT€MaTUKOB U POCCUMCKOM MaTEMAaTHYECKOM LIKOJIbI, K
UCIIOJIb30BAHUIO OJTUX JOCTHKEHUW B JIPYTUX HAyKaxX, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoa; cHhOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOIO IOBEJECHHUS, CBS3AHHOIO C IMPAKTUYECKUM
MIPUMEHEHUEM JTIOCTUKEHUN HAYKU U AESATEIbHOCTBIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYMBOTO OYTyIIETO.

JcTeTHYeCKOe BOCIIUTAHNE:

ACTETUYECKUM OTHOLIEHHEM K MUY, BKIIOYas JCTETUKY MaTEMATHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a]1a4, pEIICHUH, pacCyKJACHHI; BOCIPUUMUYHUBOCTHIO K
MaTeMaTHYECKUM acTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHME:

C(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHITh MaTEMAaTHYE€CKHWE 3HAHUS B
HWHTEpecax 3/I0pOBOro u 6e30macHOro oopasa KU3HH, OTBETCTBEHHOT'O OTHOIICHUS K
CBOEMY 3/I0pPOBBIO (370POBOE TNHUTAaHUE, COAJAHCUPOBAHHBIM PEXKUM 3aHATHUN WU
OTJIIbIXa, peryJisapHas (u3n4ecKas aKTUBHOCTH); (PU3UYECKOTO0 COBEPILICHCTBOBAHUS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AESATEILHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TpPYJly, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; HUHTEPECOM K
paznuuHbIM chepam npodeccuoHaIbHON JAeATETbHOCTH, CBSI3aHHBIM C MaTEMAaTHUKOM
U e€ NMPUJIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyle mpodeccuut
U pPeajn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO



K MaTeMaTH4YeCKOMY OOpa3OBaHHMIO M CaMOOOpa30BaHMIO HAa NPOTKEHUHM BCEH
KW3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B PEIICHUU MPAKTUYECKHX 3ajad
MaTeMaTH4YE€CKOM HaIpaBICHHOCTH.

JKO0JI0TrHYecKoe BOCIIUTAHNE:

chOpPMHUPOBAHHOCTHIO  IKOJIOTHYECKON KYJIbTYphl, MOHUMAHUEM BIIMSHUS
COLIMAJIbHO-DPKOHOMHUYECKUX TMPOIECCOB Ha COCTOSHUE TMPUPOJHON U COIUAIHHOM
Cpelibl, 0OCO3HaHHEM TI100aJTLHOTO XapaKTepa SKOJIOTHYECKUX TPOOIeM; OpUeHTalIUeH
HAa TPUMEHEHHWE MaTeMaTUYeCKUX 3HAHWM Mg pelieHuss 3aaad B o0yactu
OKpy’Kalolerl cpenapl, IUIAHUPOBAHUS TMIOCTYNKOB M ONEHKHM MX BO3MOXHBIX
MOCJIEJICTBUH IS OKPY>KAIOIIEH Cpeibl.

LleHHOCTH HAYYHOT'O O3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH, TOHUMaHUEM MaTeMaTH4eCKOM
HayKd Kak cdepbl 4eIOBEUECKON AeSTEIbHOCTH, ATANOB €€ Pa3BUTUSA U 3HAYUMOCTH
JUISL pa3BUTUS IUBUIIM3AIMH; OBJIAJICHUEM SI3bIKOM MaTeMAaTHKU U MaTEMaTHYECKOU
KyJIbTYPOU KaK CpeJICTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIECTBIISTH MPOEKTHYIO
Y UCCIIEIOBATEIBCKYIO ACSTEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE PE3yJIbTaThl OCBOCHHUS IPOTpaMMbl YUEOHOTO TpeaMeTa
«Marematuka XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMEUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsIMuU, YHUBEPCANbHLIMU Pe2YIAMUBHBIMU OeUCTNEUAMU.

1) Yuusepcanonvie  no3snasamenvmuwvie  Oeticmsus, obecneuusaiom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYecco8 ooyualowuxcs (oceoeHue
Memooo8  NO3HAHUA  OKpYJcamoujeco  Mupa,  NpUMEHeHue  JI02UYEeCKUX,
UCCIe008AMENbCKUX ONepayuli, ymeHul pabomams ¢ uHgopmayueti).

ba3oBble jiornuecKkue aAeiicTBus:

e BBIBIATh M XaPAKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MaTEMAaTHYECKHX
O0OBEKTOB, TMOHSATHHA, OTHONICHWA MEXAY TMOHATHIMH; (DOpMyIUpoBaTh
OTIpENICTICHUS]  TIOHSATWH;  YCTAaHABIWMBATh  CYIIECTBEHHBIH  MPHU3HAK
KJaccu(uKauy, OCHOBAaHUSA i OOOOIIEHWS W CpPaBHEHUS, KPUTECPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpUHUMATh, (OPMYIUPOBATH UM  MPEeOOpPa3OBBIBATH  CYXKICHUS:
yTBEpIUTEIbHbIE M OTpHUIATEIbHbIC, €JAMHUYHBIC, YacTHbIE U 0OIIuE;
YCIIOBHBIE;

e BBISABIATH MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JAHHBIX, HAOJMIOJEHUAX M YTBEPKACHUSIX; NpeajaraTb KpUTEpUU
JUISL BBISIBIICHUS] 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHNI;



e JICNIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
VHJIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3AKIFOUEHHUH 110 aHAJIOTUH;

e IIPOBOJUTH CAMOCTOATENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMble W OT MPOTHUBHOIO), BBICTPAWBATH APTYMEHTAIMIO, MPUBOIUTH
OpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXACHUS U
BBIBO/IBI;

e BbBIOMpaTh cHoco0 pemieHuss ydeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEILEHUs, BHIOMpaTh HamboJee MOAXOMIMMNA C YYETOM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejabCcKue JAeiicTBUA:

e HCIIOJB30BAaTh BOIPOCHl KaK HCCIENOBATEIbCKUN HWHCTPYMEHT IIO3HAHMS;
dbopmynupoBaTh BOIPOCHI, (UKCUPYIOIIUE MPOTUBOpPEUYHE, Mpodiiemy,
YCTaHABJIMBATh HCKOMOEC U JaHHOE, dbopmMupoBaTh  THIOTE3Y,
apryMEHTHUPOBAThH CBOIO MO3UIINIO0, MHEHHE;

e TMPOBOJUTH CAMOCTOSITENILHO CIIJIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEOBAHUE
0 YCTAaHOBJIEHUIO OCOOCHHOCTEH MATeMaTUYECKOro OObEKTa, SIBICHUS,
MpOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIAYy OOBEKTaMu, SBICHUSIMU,
IPOLIECCAMU;

e CaMOCTOSITENIbHO (OPMYJIHPOBaTH OOOOIIEHMS W BBIBOJBI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOMIOACHUS, WCCIEIOBAHUS, OIEHUBATH JOCTOBEPHOCTH
TIOJTyYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHNUH;

e IIPOrHO3UPOBATH BO3MOKHOC Pa3BUTUC IIPOHCCCA, a TAKIKC BbIJIBUTATDH
IMPCAIOJIONKECHHNA O €0 PAa3BUTHHU B HOBBIX YCJIOBUSAX.

PabGora ¢ nunpopmanmeii:
e BBIABIATH ACPUIUTH WH(DOpPMAIUK, NaHHBIX, HEOOXOIUMBIX IJiI OTBETA Ha
BOIIPOC U JIJIs1 PEUICHUS 3a]a4H;

e BbIOMpPATHh MHMOPMAIMIO U3 UICTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMAIIUIO PA3TUYHBIX BUJIOB U
dbopM npeAcTaBICHUS;

e CTPYKTYpUPOBaTh MH(POPMALIUIO, MPEJCTABIATh €€ B pas3IMyHbIX (opmax,
WUTIOCTPUPOBATh TpaUyuecKy;

e OILICHUBATH HaJIE)KHOCTh uHbopmaruu 1o CaMOCTOSITEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanohvie = KOMMYyHUKaGmMueHwvle  Oelicméusi,  0becnedusaom
CchOPMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00Y4aArOUUXCAL.



Oo0menue:

BOCIIPHUHUMATH U (DOPMYITUPOBATH CYXKJCHHUS B COOTBETCTBUU C YCIOBHIMU U
HEJISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, IaBaThb IOSICHEHUS MO XOAYy PELICHUs
3a7]a4i, KOMMEHTUPOBATH MOJIYYEHHBIN PE3YJIbTAT;

B X0Jle 00CYXJIEHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOl TEMBI,
poOJIeMBI, pelaeMoi 3aJadu, BHICKA3bIBAaTh WJICH, HAIICIICHHBIC Ha TIOMCK
PEIICHUS; CONTOCTABIISITH CBOM CYXKICHUS C CYKJICHHUSIMH JPYTHX YIaCTHHKOB
auanora, OOHapyKHMBaTh Pa3lIMYUE M CXOJCTBO IO3HMIMK; B KOPPEKTHOM
dbopme hopMyIUPOBATH PA3HOIIIACHS, CBOM BO3PAKEHUS,

MIPEJCTABIATh PE3YJIbTAaThl PEIICHUS 3aJ1a4d, SKCIIEPUMEHTA, UCCIEIOBAHUA,
MIPOEKTA; CAMOCTOSITEIHHO BHIOMPATh (hOpMAT BHICTYIUICHHUS C YYETOM 3a/1a4
MPE3EHTAIMH U OCOOEHHOCTEH ayUTOPHUH.

CoTpyaHn4ecTBo:

MOHUMATh W MCTOJIh30BaTh MPEUMYIIECTBA KOMaHIHON W MHIUBUIYyaTbHOU
paboThl TIpW pelieHnH Y4YeOHBIX 3a7ad; MPUHUMATh IIeh COBMECTHOM
NCATCNBHOCTH,  IJIAHUPOBATh  OPraHM3aIlMI0O  COBMECTHOHW  paboThI,
pacmpenenatb BHUIAbI pabOT, IOTOBAapHUBATHCS, OOCYXIAaTh WPOIECC |
pe3yabTar paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboTwl (0OCykaeHHs, 0OOMEH MHEHUIA,
«MO3TOBBIE MITYPMBI» ¥ WHBIE); BBIMIOJHITH CBOIO YacThb pabOTBI U
KOOPJIMHUPOBATH CBOM JICHCTBUS C IPYTMMHU WICHAMH KOMAaH]IbI; OIICHUBATh
KaueCcTBO CBOETO BKJIaJga B  OOMIMH  TPOAYKT MO  KPUTEPHSIM,
c(hOopMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSI.

3) Vhuseepcanvhovle pecynsamuensle oeticmeus, obecneuusarom popmuposanue

CMBICTIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG JIUYHOCTIU.
Camoopranusanus:

COCTaBJISITh TJIAH, AITOPUTM PEIICHUS 3a]Ia4H, BEIOMPATh CIIOCO0 PeIeHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOM
uH(bOpMaIIIH.

CaMOKOHTPOJIb:

BJIaACTDb HaBBIKaMH M03HABATEIILHOU pe(i)J'ICKCI/II/I KakK OCO3HaHUA
COBCPIIACMBIX HeﬁCTBHﬁ N MBICIIMTCIIBHBIX IIPOOCCCOB, HUX PC3YJIbTATOB,
BJIaACTDb criocobamMu CaMOITPOBCPKH, CAMOKOHTPOJIA IMMPOLECCa U pE3yjibTaTa
PEUICHUA MaTeMaTU4YeCKOMN 3aJa4u,



e TIPEABHUJIETH TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IPHU PEUICHUU 3a/1a4H,
BHOCHUTHh KOPPEKTHBBI B JCATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAUJCHHBIX ONTHOOK, BBISBICHHBIX TPYHOCTECH;

e OICHMBATh COOTBETCTBUE pe3yJbTaTa LEJId U YCIOBUSAM, OOBICHATH
IPUYUHBl JOCTW)KEHUS WA HEJNOCTHKEHUS PE3YIbTAaTOB JEATEIBbHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJMETHBIE PE3YJIBTATbBI
10 KIIACC

OnepupoBaTh NOHATHIMU: TOUYKA, IPsAMasi, IJIOCKOCTb.

[IpyuMEHATh aKCHOMBI CTEPEOMETPUM W CIHEACTBUS W3 HHUX IPU PEUICHUHU
r€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATHUAMU: NAPAIUIETBHOCTD U MEPIEHAUKYIIAPHOCTD MPSAMBIX U
IIJIOCKOCTEH.

KnaccuduumpoBaTte B3aMMHOE pAaCMOJIOKEHHE TPSIMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMU: ABYTPaHHBIA yToJj, TPaHU JBYTPAHHOIO yria, pedopo
JIBYIPAHHOI'O yrja; JIMHEHMHBIM YroJl JBYTPAaHHOIO yIJIa;, TpaaycHas Mepa
JIBYI'PAHHOTO yTJIA.

OnepupoBaTh IOHATUSAMH: MHOTOIPAaHHUK, BBIITYKJIBIA W HEBBIIYKJIBIN
MHOT'OTPaHHHUK, 3JIEMEHTBl MHOTOI'PAHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOIOTPAaHHHMKOB (MHMpaMHIa; MPU3MA,
IPSIMOYTOJIbHBIN Napajljiesienune, Kyo).

KnaccudummpoBaTb MHOTOTpaHHUKH, BEIOMpAs OCHOBAHUSA JUISI KilaccU(pUKaum
(BBIIMYKJIbIE W HEBBIITYKJIbIE MHOTOTPAHHUKH; IPABUIIbHBIE MHOTOI'PAHHUKH; MPSIMBbIE
Y HAKJIOHHBIE MTPU3MBbI, TapAJIJIEIICITUIIEIbI).

OnepupoBaTh MOHATUSAMU: CEKYIIAs IIIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEUEHUH, UCIIOIIB3YS METOJ] CIIEIOB.

Crpouth cedyeHHss MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI CBEpPXY, COOKY,
CHU3Y.

Pemarp 3aaun Ha HAXOXKJICHUE N€OMETPUUECKHUX BEJIIMYMH IO 0OpasuaMm Wiu
QITOPUTMaM, MPHUMEHSA U3BECTHBIC AHAIUTUYECKUE METOAbl IIPU  PELICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCIECHHUE PACCTOSHUM MEXIY IBYMs
TOYKaMH, OT TOYKH 10 IPSIMOM, OT TOYKHU JI0 INIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS
IPSIMBIMH.

PemaTte 3a7aun Ha HaXO0XKJIEHUE F€OMETPUUECKHX BEJIIMYMH MO oOpasuaMm WiId
QIrOpUTMaM, [PHUMEHAS U3BECTHBIC AHAIIUTUYECKUE METOAbl IIPU  PELICHUU
CTAaHJAPTHBIX  MAaTEMAaTHYECKMX  3a7a4 Ha  BBIUKMCICHHE  YIJOB  MEXIY



CKPEIIMBAIOIUMUCA ~ MPSMBIMH, MEXAY TMPSMOH U  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Berauciste 00bEMBI U TUIOMIAAM TMOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3MA,
nupamMuia) ¢ mpuMeHeHueM (HOPMYJT; BEIYUCISATh COOTHOIIEHUS MEXKIY TIIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMM 0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHSATUSIMU: CHMMETpPUS B TPOCTPAHCTBE; IEHTP, OCh U
MJI0CKOCTh CUMMETPHUU; LIEHTP, OCh U TJIOCKOCTh CHMMETPUU (DUTYPHI.

W3Bnekath, MpeoOpa3oBBIBATE M WHTEPIPETHPOBATh WHEGOPMAIUIO O
IIPOCTPAHCTBEHHBIX TC€OMETPHUECKUX (PUTypax, TMpEJCTaBICHHYIO Ha dYepTekax Hu
pPHUCYHKaX.

[TpumeHsATh TeoMeTprUeckrne (PaKkThl YIS PEIICHHs] CTEPEOMETPHUSCKUX 3aJ1ad,
IIPEIIOJIATaoIIUX HECKOJBKO IIAaroB PEIISHUs, €CIIA YCIOBHUS TPUMEHEHHUS 3a/1aHbl B
SBHOU opme.

[IpuMeHAT,  TpoOCTEWIIMEe  MPOTPAaMMHBIC  CpPEACTBA W DJCKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI ITPU PEIICHUH CTEPECOMETPUUICCKUX 3a/1a4.

[TpuBOIUTH IPUMEPHI MATEMATUIECKUX 3aKOHOMEPHOCTEH B MIPHUPOJIC U KU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpyMeHATh TIOJNIYYCHHBIC 3HAHHWS Ha TIPAKTHKE: aHAJIU3UPOBATh pPEabHBIC
CUTyallud W TPUMCHATh W3YYCHHBIC IIOHATHS B TIPOIECCE IIOMCKA PEIIeHUs
MaTeMaTH4IECKU C(HOpMYyTUPOBAHHON MPOOJIEMBI, MOJIETUPOBATh pPeabHbIC CUTYaAIlUN
Ha S3bIKE TCOMETPUH, HCCIEAOBATh IOCTPOCHHBIC MOJICTH C HCIIOJIb30BAHUEM
TCOMETPUYCCKUX TOHATHH M TEOpeM, ammapara ajreOpbl; peraTh MPaKTHIeCKUE
3aJ1a4y¥, CBSI3aHHBIC C HAXOKJICHUEM T€OMETPUICCKUX BEIIMYHUH.

2. Coaeprxanue y4eO0HOIo nmpeaMera

10 KJJIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE MOHATHUSL cTepeoMeTpur. Touka, npsimasi, MIOCKOCTb, TPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATUYECKOM MTOCTPOCHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH
Y CIICJICTBUS U3 HHX.

B3anmMHOE pacronoXeHue TMpsAMbIX B IPOCTPAHCTBE: NEPECEKAKOIIUECH,
napajuiejibHble W CKpemuBaromuecs npsmele. [lapamiensHOCT OpsAMBIX |
IUDIOCKOCTEM B NIPOCTPAHCTBE: IApajUICIbHBIE MPSIMBIE B  IPOCTPAHCTBE;
MapaJyICIIbHOCTh TPEX MPSMBIX; MAPaUIEIbHOCTh MPAMOM M IUIOCKOCTH. YTIJBI C
COHAIIPABJIEHHBIMU  CTOPOHAMH; YroJ MEXAY MNpsIMBIMH B  IIPOCTPAHCTBE.
[TapayieTbHOCTH TIOCKOCTEN: MApAJUICIIbHBIE IUIOCKOCTH; CBOMCTBA IapalIeIbHBIX
wiockocter. IIpocTeitmue mpocTpaHCTBEHHBbIE (UTYpHl HA TJIOCKOCTH: TETPajdip,
KyO, mapasuieNenuie]; IOCTPOSHUE CEUCHH.

[lepnieHAUKYIISIPHOCTD MPAMOM M IUIOCKOCTHU: INEPHEHIUKYISPHBIC MPAMBIE B
MIPOCTPAHCTBE, MPSAMbIEC apaJUICIbHBIE U MEPIICHIUKYIIAPHBIEC K TUIOCKOCTH, TPU3HAK



MEPIIEHAUKYIIIPHOCTH MPSIMOM U ILNIOCKOCTH, TEOPEMA O NMPAMOU MEPIEHAUKYIISIPHOU
IUIOCKOCTU. YTIbl B IPOCTPAHCTBE: YIroJ MEXAy IpPSAMOA U IUIOCKOCTBIO;
JIBYTPAHHBIM yIOJI, JIMHEWHBIM Yroja JBYIpaHHOro yria. llepnengukyisip u
HAKJIOHHBIE: DPACCTOSIHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSHHME OT IPAMOU [0
IUIOCKOCTH, MPOEKIUs (GUrypbl Ha IJIOCKOCTh. IleprneHauKyaspHOCTh IJIOCKOCTEN:
IPU3HAK  MEPIEHIUKYIIPHOCTH  JBYX  Iulockocted. Teopema o  Tpéx
NEPIEHANKYJIIApaXx.

MHOrorpaHHuK#

[ToHsiTHE MHOTOI'PAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAaHHHKA, BBINYKJIBIE H
HEBBIIYKJIBIE MHOTOTPAaHHUKH; pa3BEpPTKa MHororpaHHuka. llpusma: n-yroapHas
npu3Ma; TPaHU U OCHOBaHHUS INPU3MBI; IpsiMas M HAKIOHHAsl MPU3MbI; OOKOBas U
II0JIHAsl IIOBEPXHOCTh Npu3Msbl. llapannenenunen, npsMOYyroJbHBIN NapaJlIeIeUIe]]
u ero coiictea. [lmpaMuia: N-yrojapHas nupamMuaa, TpaHA U OCHOBAaHHUE NUPaMUIBL;
OOKOBasi M IMOJHAas MOBEPXHOCTh MUPaMUbl, MPAaBWIbHAS U yCEUEHHAs MUPAMUJA.
OJIeMEeHThl Tpu3Mbl U nHUpaMuabl. lIpaBUiibHbIE MHOTOTPAHHUKH: IOHATHE
IIPaBUJIBHOTO MHOTIOIPAHHMKA; IIpaBWIbHAs MpHU3Ma M IPaBUWIbHAs NHUPAMHUIA;
npaBuiIbHAsl TPEYrojbHas MUpaMuia U MpaBWIbHBINA TeTpadap; KyO. IlpencraBnenue
O MPABUJIBHBIX MHOTOTPAaHHUKAX: OKTa’p, AOAEKa’Ap U ukocadap. CedueHus Mpu3Msl
Y TUPAMUJIBI.

CuMmmeTpuss B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTENBHO TOYKH, NPSIMOMH,
IJIOCKOCTU. DJIEMEHTHI CHMMETPUM B NUPaMUIAX, Napauiesienunenax, npaBuibHbIX
MHOI'OTPAaHHHKAX.

BblunciieHre 31eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans
OOKOBOM TOBEPXHOCTM M TOJHOM TMOBEPXHOCTH TMPSMOM NPHU3MBI, IUIOMIAIb
OCHOBaHHI, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpPsAMOM npu3Msbl. [lnoniaas 00koBoM
IIOBEPXHOCTH W TOBEPXHOCTH IIPABWIBHOM MHpPAaMHIBI, TEOPEMa O IUIOLIAIH
yceu€HHOM nupamuabl. [lonstue 06 o0béMe. OObEM NUpaMUIbl, IPU3MBI.

[lonoOuble Tema B mpocTpaHcTBE. (COOTHOWICHHS MEXAY IUIOLAISIMU
MOBEPXHOCTEH, 00bEMaMu TOTOOHBIX TEJl.

3.TemaTnuyeckoe NJIAHMPOBAHUE C YUEeTOM padoyeil MPOrpaMMbl BOCIIMTAHUS

TEMATHUYECKOE IINTAHUPOBAHHUE, 'TEOMETPUA

10 KUIACC
No | Hamvenopanme KonnyecrBo yacos DJIEeKTPOHHBIE
(undposrie)
n/ pa3JejioB U TeM Bcer Kontpoasnsl | IIpakTuyecku 06pazoBaTEIbHbI
I NporpaMmbl 0 e padoThI e padoThbl ¢ pecype
1 Bsenenue B 5 P3II
CTEPEOMETPHUIO [IpocBenieHue
2 [psimbIe n 13 1 P3II




IIJIOCKOCTH B [IpocBenieHue
POCTPAHCTBE.
[TapannensHOCTH
IPSIMBIX U
IJIOCKOCTEN
I1
epIIEHINKYISIPHOCT P31
3 b IPSIMBIX U 13 1
N [IpocBeuienue
IJIOCKOCTEN
Yrael Mmex,
d PaLLI
4 MPSIMBIMH H 11 1
[IpocBenieHune
MIJIOCKOCTSIMHU
5 MHoOrorpaHHUKH 12 1 Poll
[Ipocsenienue
5 O0BEMBI 10 1 PIIII
MHOT'OTPaHHHUKOB [IpocBelienue
[ToBTOpEHUE:
PoII
7 CEUEHUsl, PaCCTOSHUS 4
[IpocBeuieHue
U yTJIBI
OBHIIEE KOJIMYECTBO P31
YACOB I10 68 5 0 llpoceeleHue
I[TPOTPAMME

PABOYAS ITPOI'PAMMA y4eGHoro kypca «BeposiTHOCTh M cTaTHCTHKaA. Ba3oBblii
yYpoBeHb» s o0ydyawmuxcs 10 kiacca

HEJIN N3YYEHUA YYEBHOI'O KYPCA

Y4eOnbiii Kypc «BeposiTHOCTP M CTAaTUCTHKA» 0a30BOTO YPOBHS SIBIISIETCS
MPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca 0a30BOTO YpPOBHS
OCHOBHOW mmKoJbl. Kypc mnpemHasHaueH s (GOPMUPOBAHUS Yy OOYYAIOIIMXCS
CTaTUCTUYECKOM KyJIbTYpPhl M TIOHMMAaHHS POJIM TEOPHUH BEPOSITHOCTEW Kak
MaTEMaTUYECKOTO MHCTPYMEHTA I WU3Y4YEHUS CIy4alHBIX COOBITHH, BEJIMYHMH U
nporeccoB. [lpu wu3zydeHuun kypca oOoramarTcs NPEACTaBICHUS YYalllUXCAd O
METOJIaX MCCIIECIOBAHUS U3MEHUYMBOIO MHUPA, PA3BUBACTCS NOHUMAaHWE 3HAYMMOCTH U
OOITHOCTH MaTeMaTHYECKUX METOJIOB TIO3HAaHUS KaK HEOThEeMJIEMOW 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

ConepkaHue Kypca HampaBJI€HO Ha 3aKpeIUICHUE 3HAHUM, MOJYYEHHBIX IpHU
M3y4YCHUM Kypca OCHOBHOM IIKOJbl U HAa Pa3BUTHUE IPEACTABICHUN O CIIyYaWHBIX
BEJIMYMHAX Y B3aMMOCBS3SIX MEXIY HAUMHU Ha BAXKHBIX MPUMEPAX, CIOKEThI KOTOPBIX
IIOYEPITHYTHI U3 OKPYKAIOLIET0 MUPA.

B cooTBeTcTBMM ¢ yKa3aHHBIMH ILEISIMH B CTPYKType Y4YeOHOro Kypca
«BepoATHOCT, W CTAaTHCTHKA» CpeIHEN IIKOJbl Ha 0a30BOM YpPOBHE BBIJICICHBI
CIIEIyIOIIME OCHOBHBIE coJepXkaTesbHble JUHUM: «CrydaiiHble COOBITHS U
BEPOSITHOCTUY, «CllydaiiHble BETMYMHBI U 3aKOH OOJIBIINX YUCEID).




BaxxHyto yacTh Kypca 3aHUMAET U3yYEHUE TEOMETPUIECKOTO U OMHOMHUATLHOTO
pacupeneneHnii 1 3HaKOMCTBO C X HENPEPBIBHBIMU aHAJIOTaMU — ITOKA3aTEIbHbIM U
HOPMAJIBHBIM PaCIPEICIICHUSIMM.

Copepxanue nmuanu «CiydaifHble COOBITUS U BEPOSITHOCTHY CIY>KHT OCHOBOM
st (OpMHUpPOBAaHUS TIPEACTABICHUN O PACHpPENIEICHUH BEPOSTHOCTEH MEXIy
3HAUYCHUSIMHU CIIYYalHBIX BETUYHMH, a TaKXKe 1Ta JIMHUA HeoO0Xoauma Kak 0asza Jyis
M3YYCHHS 3aKOHA OOJBIIMX YHCeNl — (PYHIaMEHTaIbHOTO 3aKOHA, JIEWCTBYIOIIETO B
npupoje U OO0IIEeCTBE U UMEIONIET0 MaTeMaTudeckyio (opmanuzaiuio. Cam 3aKOH
OONBIIMX YHCEN TMpeJUIaraeTcsi B O3HAKOMUTEIBHON ¢GopMe € MHUHHUMAIbHBIM
UCIOJIb30BAaHUEM MaTEMaTHYECKOTO (hopMain3ma.

Templ, CBA3aHHBIE C HENPEPBIBHBIMU CIIyYaWHBIMU BEJIMYMHAMU, AKLUECHTUPYIOT
BHUMAaHME IIKOJIBHUKOB HAa ONKMCAHUU U U3YUYEHUU CIIyYaHHBIX SBJICHUU C ITIOMOLIBIO
HEeMpepbIBHBIX (QyHKIMI. OCHOBHOE BHUMaHHE YAENAETCA TIOKA3aTEIbHOMY U
HOPMaJIbHOMY PpACHpPEACICHUSM, IPU O3TOM MPEANOJAracTcs O3HAKOMHTEIBHOE
U3y4eHHe MaTepuala 0e3 J0Ka3aTeIbCTB MPUMEHSIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha usyuenue xkypca «BeposiTHOCTh U CTaTUCTHKa» Ha 0a30BOM YpOBHE OTBOJUTCS 1
gac B Heaento B 10, Bcero 34 y4ueOHBIX yaca.

1. Ilnanupyembie pe3yabTaThl H3Yy4YEeHUs NpeaMeTa

JIMYHOCTHBIE PE3YJIbTATDI

JIngyHOCTHBIE  pE3yNbTaThl OCBOCHHS IPOTPpaMMbl  Y4EOHOro TmpeaMmeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe BocmuTaHue:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKOM MO3UITMU OOYYAIOIIErocsl KaK aKTUBHOTO M
OTBETCTBEHHOT'O WICHA POCCUICKOro OOIIeCTBa, MPEICTABICHUEM O MAaTEMaTHYECKUX
OCHOBaX (PYHKIIMOHHUPOBAHUSI  PA3JIMUHBIX  CTPYKTYp, SBICHHUM, TMPOIEAYP
IPaKJIAaHCKOTO 00111ecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHHEM B3aUMOJICHCTBOBATh C
COIMAIbHBIMUA UHCTUTYTAMH B COOTBETCTBUHM C UX (PYHKIIUSIMHU U Ha3HAUCHUEM.

ITaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM TPa)KJTaHCKOW HJIGHTUYHOCTU, YBAKCHUS K
MPONUIOMY M HACTOAILIEMY POCCHUMCKOW MAaTeMaTUKH, EHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSAM POCCUMCKUMX MATEMATUKOB U POCCUMCKONW MAaTEMaTUYECKOM LIKOJIBI, K
UCIIOJB30BaHUIO ATUX JOCTIKEHUN B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
AKOHOMMKH.

JIlyXOBHO-HPaABCTBEHHOT'0 BOCIIMTAHMS:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEW POCCUIMCKOTO Hapoa; CPOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUs, ITUYECKOIO MOBEICHUS, CBA3AHHOIO C MPAKTUYECKUM



MPUMEHEHUEM JIOCTUKEHUN HAYKU U JEATEIbHOCTHIO YUEHOTO; OCO3ZHAHUEM JINYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWIMBOTO OYTyIIETO.

JcTeTHYECKOe BOCIIUTAHNE:

ACTETUYECKUM OTHOILIEHHEM K MHUPY, BKIIOYAs 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHBOCTHIO K
MaTEeMAaTHYECKUM aCIIEKTaM Pa3IUYHbIX BUJOB UCKYCCTBA.

du3uyeckoe BOCIUTAHHE:

chOpMHUPOBAHHOCTHIO yYMEHHS TPUMEHSITh MaTeMAaTHUYeCKHe 3HaHUS B
MHTEpecax 3I0pOBOTO M 0e30MacHoro odpasa KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3JI0pOBbIO (37I0pOBOE MUTAaHUE, COATAHCHUPOBAHHBIN PEXKUM 3aHITHH U
OTIbIXa, peryiisipHas (u3nvecKkass akTUBHOCTD); (PU3UYECKOTO COBEPIICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTENBHOMN AEATEIBHOCTHIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TpPYJy, OCO3HAHUEM IIEHHOCTU TPYAOJIIOOUS; HHTEPECOM K
pazMuHbIM cepam TpodecCHuoHaATBHON JIeATeIbHOCTH, CBI3aHHBIM C MaTeMaTUKON
U e€ NPUIIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayieit npodeccun
U peajn30BbIBaTh COOCTBEHHBIC KWU3HEHHBIE TIJIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTHIO
K MaTeMaTH4eCKOMY OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEH
JKU3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B PEHICHWU MNPAKTUYECKUX 3aj]1ay
MaTeMaTH4YeCKON HaMpaBJICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO  DKOJIOTUYECKOW KYJIbTYpbl, IOHUMAHHEM BIIUSHUS
COIMATTbHO-?PKOHOMUYECKUX TPOIIECCOB HA COCTOSIHME MPUPOJHON U COIUATIBHOMN
Cpeibl, OCO3HAHUEM I100aJTBLHOr0 XapaKTepa SKOJIOTHYECKUX MPOo0ieM; OprUeHTallueH
Ha TMPUMEHEHHWE MATEeMaTUYECKUX 3HAHUW 7 pelleHus 3aJad B 00JIacTH
OKpY>Karomlel cpejbl, IUIAHUPOBAHUSI TMOCTYMKOB M OILIEHKA HMX BO3MOKHBIX
MOCIICJICTBUM JJIS1 OKPYKAIOIIEH CPEBI.

LleHHOCTH HAYYHOT0 MO3HAHMUSL:

chOpPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH, TOHUMAaHUEM MAaTeMaTHIEeCKOM
HAyKU Kak cepbl YEIOBEUECKON NEATEILHOCTH, dTANOB €€ Pa3BUTHS U 3HAYMMOCTHU
JUISl pa3BUTHSI LUBUIN3ALMK; OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MaTEMAaTHYECKOU
KyJIbTYpOH Kak CPeJCTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBISATh TPOCKTHYIO
Y UCCIIEIOBATEIbCKYIO ACSTEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHble Pe3yJabTaThl OCBOCHHS MPOrpamMMbl Y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTEPU3YOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HA6AMENbHBIMU oelicmeusimMy,  YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU
0elicmeuaMuU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.



1)

Ynusepcanvnoie no3naseamenbvHble oelicmeus, obecnevusarom

Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECcco8 obyuarowuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpyJcaowjeco  Mupa,  NpUMeHeHue  JN02UYECKUX,
UCCIe008amMenbCKUX onepayull, ymenull pabomams ¢ ungopmayueti).

ba3oBrble Joruyeckue 1eMcTBUA:

BBIABJISAITH M XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKU MaTEMaTUYECKUX
O00OBEKTOB, TMOHSATUN, OTHOIICHUA MEXAYy TMOHATUIMH; (POpMYyIUpPOBATh
ONpPENETCHNUs]  IIOHATUM;  YCTAHABIMBATH  CYLIECTBEHHBIM  IIPU3HAK
Kjaccu(ukanuu, OCHOBaHUSA i OOOOIIEHHUS W CpPaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3A;

BOCHPUHMMATh,  (POPMYJIHpPOBAaTH U  NpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEPIUTEIbHbIE W OTpULATENbHbIC, €IWHUYHBIE, YacTHblE U O0OIIuE;
YCIIOBHBIE;

BBIABJISITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYUS
B (paKTax, JAHHBIX, HAOMIOEHUAX W YTBEPKACHUSIX; MpeaiaraTb KpUTEPUU
JUISL BBISIBJICHUS] 3aKOHOMEPHOCTENW U IPOTUBOPEUN;

ACJIaTb BbBIBOABLI C HCIIOJIB30BAHHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX H
HHAYKTUBHBIX YMOBaKqueHHﬁ, YMO3aKHIOquHﬁ 10 aHaJIO0I'uu,

IIPOBOJIUTH CAMOCTOSITEIILHO JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN
(npsiMble W OT MPOTHBHOIO), BBICTPAWBATH APTyMEHTALMIO, MPUBOAHUTH
OpPUMEPBl U KOHTPIIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXACHUS U
BBIBO/IBI;

BbIOMpaTh Croco0 pemieHus y4eOHOM 3amayu  (CpaBHHBATh HECKOJIBKO
BAPMAHTOB pCIICHHUS, BBHIOMpaTh HamOoOJee TMOMXOMAINMA C Y4ETOM
CaMOCTOSITENTLHO BBIJICICHHBIX KPUTEPHUER).

ba3oBble ucciieoBare/bckue AeMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHUS;
(GopMynHpoBaTh BOINPOCHL, (PUKCUPYIOMIME MPOTUBOpEUYUE, MpodiIemy,
yCTaHABIMBaTh  HCKOMOE W  JaHHOE,  (OpMUPOBATH  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IIPOBOJIUTH CAMOCTOSTEIIPHO CIUIAHMPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHHE
10 YCTaHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTHYEeCKOTO OOBEKTa, SBIICHHS,
MpOIIeCCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH, SBICHHUSIMH,
MIPOIIECCaMH;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIEHUS M BBIBOJABI MO pe3yJbTaTam
IPOBEIEHHOIO HAOMIOACHUS, MCCIEIOBAaHUS, OLEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHUI;



IMIPOrHO3UPOBATL BO3MOJKHOC pPA3BUTHC IIpOHECCCA, a TaAKKC BBIABHUIATH
IMPCAITOJIOKCHUA O €I'0 PAa3BUTUH B HOBBIX YCJIOBHUAX.

Pabora ¢ nndopmanmeii:

2)

BBISIBJISITE JIePUIIUTEI UH(POPMAITUH, JAaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOIIPOC U JIJIs PEIICHUS 3a]1a4u;

BBIOWPATh UH(POPMAITUIO M3 UCTOYHUKOB PA3JIMIHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3HPOBATh M HHTEPIPETUPOBATH HHPOPMAITUIO PA3TMYHBIX BUIOB U
dbopM mpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(POPMAIINIO, MPEACTABIATh €€ B Pa3IUYHBIX (Qopmax,
WUTIOCTPUPOBATh TpaduyuecKky;

OLICHUBATh HaJEXKHOCTD uH(popmaruu 1o CaMOCTOSITEJIbHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

Vuueepcanonvie  KomMmynukamueHnwvle  Oeticmeus, — obecnedusaom

chopMuUpoBaHHOCMb COYUATLHBIX HABLIKOG 00YUAIOUUXCSL.
OO01menue:

BOCIIPHUHUMATH U (HOPMYITUPOBATH CYXKJCHHUS B COOTBETCTBUU C YCIOBHSIMU U
HEISIMU OOIIEHUS; CHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaxX, IaBaThb IOSICHEHUS MO XOAYy PELICHUs
3a71a4i, KOMMEHTUPOBATH MOJIYYEHHBIN PE3YJIbTAT;

B X0Jle 00CYXIEHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOl TEMBI,
poOJIeMBbl, pelaeMol 3aJadyu, BHICKA3bIBATh WJICH, HAIICIICHHBIC Ha TIOWCK
PEIICHUS; COMTOCTABIISITh CBOM CYXKICHUS C CYKICHUSIMH JPYTHX YIACTHHKOB
auaiora, OOHapy)XHMBaTh Pa3lIMYUE M CXOJCTBO IIO3HMIMH; B KOPPEKTHOM
dbopme hopMyIUpPOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;

MIPEJCTABIATh PE3YJIbTAaThl PEIICHUS 3aJ1a4d, SKCIIEPUMEHTA, UCCIEI0OBAHUA,
MIPOEKTa; CAMOCTOSITEIHHO BBHIOMPATh (hOpMAT BHICTYIUICHHUS C YYETOM 3a/1a4y
IIPE3eHTAIlMU U 0OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHn4ecTBo:

MOHUMATh M UCTOJIh30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUIYyaIbHOU
paboThl TpHM pelIeHWH YYeOHBIX 3aJad; NPUHUMATh IIEJIb COBMECTHOMU
JCSITeNbHOCTH,  IUIAHUPOBAaTh  OpPTaHHW3AIlMI0  COBMECTHOW  PaboTHI,
pacnpenenatb BuUIbl pabOT, IOTOBapHUBATHCS, OOCYXIAaTh WPOIECC W
pe3yabTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboTel (0OCykIeHUs, 0OOMEH MHEHUIA,
«MO3TOBBIE MITYPMBD» ¥ WHBIE); BBIMIOJHITH CBOIO YacThb pPabOTBI U
KOOPJIMHUPOBATHh CBOM JICHCTBUS C IPYTMMHU WICHAMH KOMAaH]IbI; OIICHUBATh



KauyecTBO CBOETO BKJIaJa B  OOMIMHA  TPOAYKT MO  KPUTEPHSM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHUCTBHSI.

3) Vhuseepcanvhvle pecynsamuensle oeticmeus, obecneuusarom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranusanus:

COCTaBJIATH TUIAH, AJITOPUTM pEIICHHs 3a7aud, BIOMpaTh CIOCO0 pEmIeHUs: ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ y4ETOM HOBOW MH(OpMaUK.

CaMOKOHTPOJIb:

e BJAJETh HAaBBIKAMH I[IO3HABATENBHOW  pedrekcuu Kak  OCO3HAHHS
COBEpIIIAEMBIX JCHCTBHII W MBICIUTEIBHBIX MPOILECCOB, UX PE3yIbTATOB;
BJIaJIETh CIIOCOOaMH CaMOTIPOBEPKH, CAMOKOHTPOJISI TpoIlecca U pe3ynbrara
pelleHrs MaTeMaTUYECKOM 3a/1a4H;

e TIPEABHUJICTH TPYJIHOCTH, KOTOPHIE MOT'YT BOZHUKHYTh IPHU PELUICHUU 3aJ1a4H,
BHOCHUTHh KOPPEKTHBBI B JCATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAUJCHHBIX OITHOOK, BBISBICHHBIX TPYHOCTECH;

e OICHUBATh COOTBETCTBUE pe3yJbTaTa LEJId U YCIOBUSM, OOBICHATH
IPUYUHBl JOCTHKEHUS WA HEJNOCTHKEHUS PE3YIbTAaTOB JEATEIbHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJMETHBIE PE3YJIBTATbBI
10 KIIACC

Uurtath U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh NOHATUSMU: CpelHee apupMeTHuecKoe, MeAraHa, HauOoJbllee,
HauMEHbIIIee 3HAUYEHUE, Pa3Max MacCUBa YHCIIOBbIX JAHHBIX.

OnepupoBaTh MNOHATHSAMHU: CIIYYallHBIM 3KCIEPUMEHT (OMBIT) U ClydaiHOE
COOBITHE, 3JIEMEHTApHOE COOBITHE (BJIEMEHTapHbIH HCXOJ) CIy4alHOrO OIBITA;
HaXOJUTh BEPOSITHOCTU B OMBITaX C PAaBHOBO3MOXKHBIMHU CIIYYalHBIMU COOBITUSIMH,
HaXOJUTh M CpPAaBHHUBAThb BEPOSTHOCTH COOBITMM B HW3YYEHHBIX CIIy4YailHBIX
IKCIIEPUMEHTAX.

Haxoauts u dhopmynupoBath COOBITHS: MEpeceYeHne U 00bEIUHEHUE JTAaHHBIX
COOBITUH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHUIO; IOJB30BATHCA
auarpaMMamMi Ditiepa u GopMyJIoi CII0KEHHUSI BEPOSITHOCTEN TPU PELICHUH 3a]1aY.

OnepupoBaTh MOHATUSAMH: YCIOBHAs BEPOSATHOCTb, HE3aBHUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTU C IOMOIIBIO NpaBUiIa YMHOKEHHs, C NOMOIIBIO JIepeBa
CJIIy4alHOTI'O OIIBITA.

[TpumeHsATP KOMOMHATOPHOE MPABUIIO YMHOKEHHUS IIPU PEIICHUH 3a/1a4.



OnepupoBaTh TOHSATUSAMH: UCIBITAHWE, HE3aBUCHMbBIC HWCHBITAHUS, CEPHS
UCTIBITAHUM, YCIIEX U Hey/Jaya; HaXOJAWTh BEPOATHOCTH COOBITUH B cepuu
HE3aBUCUMBIX UCIBITAHUMN JI0 MEPBOTO yCIeXa; HAXOJUTh BEPOSTHOCTH COOBITHHA B
CEepUHU UCIIbITaHUM bepHyIu.

OnepupoBaTh MIOHATUSIMU: Cly4daiiHas  BEJIMYMHA,  pPACIpEICIICHUE
BEpPOSITHOCTEN, [UarpaMmMa pacrpeeiaeHus.

2. Coneprxanue yueOHOro npeamera

10 KIIACC

[IpencraBnenre JaHHBIX C TMOMONIBI0 Tabmui W gauarpamm. CpenHee
apuMeTHIecKoe, MeauaHa, HauOOJbIIee W HAWUMEHBIIEE 3HAYCHUS, pa3Max,
JTUCTIEPCHS ¥ CTAHIAPTHOE OTKJIOHEHHE YHMCIIOBBIX HA0OPOB.

Crny4aifHple HSKCHEPUMEHTHI (OMBITHI) U CIy4YalHbIe COOBITUS. DJIEMEHTApPHbIC
coObITHS (WCXOABl). BeposTHOCTH ciaydalHOTO CcOOBITHSA. binM30cTh 9acTOTHl U
BEPOSITHOCTU COObITUM. CilyyaliHble OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITUAMH.  BeposTHOCTH  COOBITMM B ONBITAaX C  PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Onepanuu HajJ COOBITUAMM: TMEpecedyeHre, 00beIUHEHUE, MPOTUBOIOIOKHbIE
coObITHs. JJuarpammsl Ditiepa. @opmyiia CI0KEHUS BEPOSTHOCTEM.

VYcioBHasg BEpPOSATHOCTb. YMHOXKEHHUE BEpOSATHOCTEH. JlepeBo cCiydaiiHOTO
sKkcriepuMenTa. @opMysia MmoaHoM BeposiTHOCTH. He3aBucuMbie COOBITHS.

Kom6unaTopHoe mpasmwio ymHoxkenus. IlepectanoBku u daktopuan. Ymcio
coueranuil. TpeyronpHuk [lTackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil cmydallHbI ONBIT (MCHBITaHUE), ycrnex M Heyaada. HesaBucumble
ucnbiTanug. Cepusi HE3aBUCHUMBIX HCIHBITaHUW 10 mnepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHysum.

Cnyvalinass ~ BenuuuHa.  Pacrnpenenenue — BeposATHocTed.  [{uarpamma
pacnpenenenus. IlpuMepbl pacnpeneneHuii, B TOM YHCIE, TE€OMETPUYECKOE U
OMHOMHAJIBHOE.

3. TemaTuuyeckoe MJIAHUPOBAHHUE C Y4eTOM padodeil MporpaMMbl BOCIIUTAHUSA

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosunyecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBanmue
(uudgposbIe)
n/ pa3iesioB M TeM Bceer Konrpoasusl | Ilpakrnuyecku
o0pa3oBaTe/IbHBI
n MpOrpamMmbl 0 e padoThI e padoThl
e pecypchbl

1 [IpencraBienue 4 POl




MAHHBIX U [IpocBenieHue
ornucaTelbHas
CTaTUCTUKA
CrnydaliHble OTIBITHI
U CIIy4aiHble
5 COOBITHS, ONBITEI C 3 PaIl
PaBHOBO3MOKHBIM [IpocBenienue
U 3JIEMEHTapHBIMU
UCXO/IaMU
Oneparuu Hax
3 COOBITHSIMHU, 3 PIIII
CIIOKEHUE [IpocBelenue
BEPOSITHOCTEN
YcnoBHas
BEPOSITHOCTb,
JIEPEBO CIYyYANHOT O
4 ombITa, (hopmyna 6 P31l
MTOJTHOM [IpocBeuienue
BEPOSITHOCTH U
HE3aBUCHUMOCTh
COOBITHI
5 DJIeMEHTBI 4 PoIII
KOMOHWHATOPUKH [IpocBenienue
Cepuu
P31l
6 MOCJIETIOBATEIbHBIX 3
. [IpocBemenue
UCTIBITAaHU N
Ciyyaiinbie
PoII
7 BEJINYUHBI U 6
[IpocBeleHue
pacrpenenenus
O6o006muieHne u
P31l
8 cUucTeEMaTH3aus 5
. [IpocBenieHue
3HAHUHN
OBUIEE KOJIMYECTBO P
YACOB IO 34 [Ipocselenue

I[TPOTPAMME
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