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| Ilnanupyembie pe3yJibTaThl OCBOCHUSI y4eOHOro nmpeamera «MaremMaTuka»

OcBoenue yueOHoro npeamera «MaTemaTHKa» JOJKHO 00ecreunBaTh
JOCTHKEHHUE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS CICAYIOIMIUX MPEIMETHBIX , TUYHOCTHBIX U
MeTanpeIMETHBIX 00pa30BaTENIbHBIX PE3yIbTATOB:

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne y4eGHOrO Kypca «AJIred0pa» Ha ypoBHE OCHOBHOTO OOLIETO O0OpPA30BaHHUS JOJDKHO
o0ecrneunBaTh JOCTUKEHHUE CIEAYIOUINX MTPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB

K koHIy 00y4enusi B 7 Kjiacce 00y4JarOUIHIICs MOTYYHT CICIYIONINE MPEAMETHBIC PE3yIbTaThI:

Yucna 1 BBIYUCIICHUS

BeimonsaATe, couerast yCTHbIC M MMCbMEHHbIE MPUEMBI, apu(METHUECKHUE ACUCTBUS C PAllMOHATLHBIMU
YHCIIaMU.

HaxonuTe 3HaueHHWs] 4YHCIOBBIX BBIPAKEHUH, HPUMEHATH pPa3sHOOOpa3HBIE CHOCOOBI U TPUEMBI
BBIUMCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHH, COEPKALIUX OOBIKHOBEHHBIC U IECATUYHBIC APOOH.
[lepexoauths OoT omHON (hopMBI 3ammcu Ymcen K Jpyroil (mpeoOpa3oBbIBaTh JAECATHUHYIO POOb B
OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCSITHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHIHYIO APOOB).
CpaBHUBATh U YHIOPSAJOYUBATH PALlMOHAIILHBIE YUCIIA.

OxpyrisTh yucia.

BBINOMHATE NPUKUAKY M OLIEHKY pe3yJbTaTa BBIYMCICHUHN, OLICHKY 3HAYEHUN YUCIIOBBIX BBIPAXKCHHI.
BEIMONHATE AEHCTBUS CO CTETICHSAMH C HATYPaJbHBIMHU ITOKA3aTEISIMHU.

[TpuMeHsTh NPU3HAKU JEIMMOCTH, PA3I0KEHHE HA MHOKUTEIIN HATYypaIbHBIX YHCEI.

Pemrate  mpaKkTUKO-OPUEHTHPOBAHHBIE  3aJa4d,  CBSI3aHHBIE C  OTHONICHHEM  BEJIHYHH,
MIPOIMOPLMOHAIBHOCThIO BEIWYHMH, MPOLEHTAMH, WHTEPIPETUPOBATH PE3YNbTaThl PEIIeHUs 3a]ad C
y4€TOM OrpaHUYEHU, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMbBIX OOBEKTOB.

AJire0panvecKue BbIPAKEHUS

Hcnonb30BaTe anredpandyeckyro TEPMHHOJIOTUIO M CUMBOJIMKY, IPUMEHSTh €€ B IpPOIecce OCBOCHHUS

yueOHOro Marepuana.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPaKEHUH MPU 3aJJaHHBIX 3HAUEHUSX EPEMEHHBIX.

BoimonHATe npeoOpa3oBaHUsl LIEJIOTO BBIPAKEHUS B MHOTOUJIEH IPUBEIEHUEM IOAOOHBIX CIAaraeéMbIX,

PacKpBITHEM CKOOOK.

BbINONMHATE YMHOXKEHHE OJIHOYJIEHA HA MHOTOYJIEH M MHOTOWJIEHA HA MHOTOWIEH, IPUMEHSATH (POPMYJIbI

KBaJlpaTa CyMMBI U KBaJlpaTa pa3HOCTH.

OcCymIecTBIATh Pa3IoKEHUE MHOTOWIEHOB HA MHOXHUTENIN C MOMOIIBIO BBIHECEHHUS 32 CKOOKHU OOIIEro

MHOYHTEJIS, PYNITUPOBKU CJIaraeMbIX, IPUMEHEHHs (POPMYJT COKpPAIIEHHOTO YMHOXKEHHUS.

[IpumensTh TpeoOpa3oBaHuss MHOTOUWICHOB ISl PELLIEHUS! Pa3IMYHbIX 33]1a4 U3 MaTeMaTUKH, CMEKHBIX

IIPEAMETOB, U3 PEAIILHON IIPAKTUKH.

Hcnonb30Bath CBOICTBA cTENEHEH ¢ HaTypalbHBIMU MOKAa3aTENIAMHU ISl IPE0Opa30BaHUs BHIPAKEHUH.
YpaBHeHUS U HEPABEHCTBA

Pemrate nuHENHBIE ypaBHEHUs C OJHOM NEPEMEHHOW, NPUMEHSs IpaBWiIa IEpexoja OT HCXOJHOTO

YPaBHEHUS K paBHOCUIILHOMY eMy. IIpoBepATh, ABISAETCS JIM YUCI0 KOPHEM YPABHEHUS.

[TpumensTh rpaduueckre METOIbI P PELICHUN JTMHEWHBIX YPABHEHUHN U UX CHCTEM.

[Tonbupars mnpuMepbl Tap 4YHCEN, SBIAIOMUXCA pEIIEHHEM JIMHEHHOro ypaBHEHHMS C JABYMs

IIEPEMEHHBIMHU.

CTpouTth B KOOPAMHATHOM IUIOCKOCTH TpaduK JMHEHHOrO YpaBHEHUS C JBYMs II€pPEMEHHBIMH,

MOJIb3YACh T'paMKOM, MPUBOAUTH MPUMEPHI PEIICHNs YPAaBHEHUS.

Pemiate cuctembl IByX JTMHEHHBIX YPAaBHEHH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUuecKu.



CocTaBiiTh U pemarh JUHEHHOE ypaBHEHHE WM CHCTEMY JIMHEHHBIX YPaBHEHUH IO YCIOBHUIO 331a4H,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M MOJYYE€HHBII pe3ysbTar.

DOyHKIUU
N300paxaTh Ha KOOPAMHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpIMHATAM, JY4H,
OTPE3KH, MHTEPBAJIbL, 3aMIUCHIBATH YUCIOBbIE IPOMEKYTKHU Ha aIreOpanyecKoM si3bIKe.
OTMmeyarh B KOOPAMHATHOW TIIJIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAWHATaM, CTPOHUTH TpaduKu
nuHerHbIX QyHkiui. Ctpouth rpaduk GyHKIUU y = [X|.
OnwuceiBaTh ¢ MOMOIIBIO (DYHKIMIA HM3BECTHBIE 3aBUCHMOCTH MEXAY BEIMYHMHAMHU: CKOPOCTbH, BpeMs,
paccrosinue, 1IeHa, KOJIMYECTBO, CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMSs, 00bEM pabOThI.
HaxonuTs 3HaueHune GyHKIMK MO 3HAYCHUIO €€ apryMeHTa.
[lonumars rpaduyeckuii crnocod mpeicTaBleHUs U aHanu3a HHQOpMalMH, U3BJIEKaTh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB peaTbHBIX IPOIECCOB M 3aBUCUMOCTEH.

K koHIy o0y4enus B 8 kjiacce 00yJaromuiics MOJIYIUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:
Yuciaa v BEIYUCICHUSA

Hcnonbs30BaTh HayalbHBIE IIPEACTABICHUS O MHOXKECTBE JIEUCTBUTENBHBIX YHUCEN I CPaBHEHHS,
OKPYTJIEHUS U BBIUMCIIEHUH, N300pakaTh IeHICTBUTENIbHBIE YKCIa TOUKAMU Ha KOOPAWHATHOM MPsIMOH.
[TpuMeHsATH IOHATHE ApUPMETUIECKOTO KBaPaTHOTO KOPHSI, HAXOAUTH KBAJIPaTHBIE KOPHU, UCTIOIB3YS
IpU HEOOXOJMMOCTH KAJIbKYJIATOp, BBINOJIHATH IPEOOpa3oBaHUs BBIPAKEHUH, colepKalux
KBaJpaTHbIE KOPHH, HCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaThk 3amucu OOJBIINX U MAJIBIX YHMCEN C MOMOILBIO JECATUYHBIX ApoOei U cTeneHel uucia
10.

AJire0panvecKue BbIPAKEHUS

[IpyuMeHATh MOHATHE CTENEHM C LEJNbIM II0Ka3aTeleM, BBINOJIHATh MPeoOpa3oBaHUs BbIPAKEHUH,
COJIEPIKAIMX CTEIICHH C LEJIBIM IT0KA3aTEIEM.

BBINONHATE TOXK/AECTBEHHbIE IPE0Opa30BaHUs PALIMOHAIBHBIX BEIPAXKEHUI Ha OCHOBE MPaBHJI AEHCTBUM
Ha/I MHOTOWICHAMH U alre0pandecKuMu APOOSMH.

PackiagpiBaTh KBafpaTHbIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh peoOpazoBaHusl BHIPAKEHUHN JUISl PELICHUS PA3IMYHBIX 3a/1a4 U3 MAaT€MaTUKU, CMEXKHBIX
IIPEAMETOB, U3 PEAIILHON ITPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemarp nuHelHbIe, KBapAaTHBIE YPABHEHMS M PALlUOHATIbHBIE YPABHEHUS, CBOISALINECS K HUM, CHCTEMBI
JIBYX ypaBHEHUH C IBYMs IEpEMEHHBIMHU.
IIpoBoauTh MpOCTENIINE UCCIENOBAHUS YPABHEHNUI U CUCTEM YPABHEHMI, B TOM YHCIIE ¢ IPUMEHEHUEM
rpaduyecKkux MpencTaBiIeHU (yCTaHABIMBAaTh, HMEET JIM YpaBHEHHE WJIM CHUCTEMa YypaBHEHUU
pELIEHNs, €CIIN UMEET, TO CKOJIBKO, U IIPOYEE).
[lepexonuth OT clnoBeCHOM (OPMYIMPOBKM 3aaud K €€ aireOpandyeckod MOJENIW C IOMOIIbIO
COCTaBJICHMS YPaBHEHMS WJINA CUCTEMBl YPaBHEHHUH, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIN pe3yibTarT.
IIpyMeHsTH CBOICTBA YMCIOBBIX HEPABEHCTB [UIsl CPABHEHMSI, OLIEHKH, PEIIaTh JMHEWHbBIE HEPABEHCTBA
C OJIHOM NEepeMEeHHON W WX CHUCTEMbI, JaBaTh IpaUUECKyI0 WJUIIOCTPAIMI0 MHOXKECTBA peUIeHU
HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUNHA
[lonumare ¥ HCHONB30BaTh (YHKIUOHAJIbHBIE TOHATHUS U A3BIK (TEPMHMHBI, CHUMBOJIMYECKUE
0003HAaYeHMs), OINpENeNATh 3HaYeHHe (YHKIMM IO 3HAYEHHIO apryMeHTa, OIpEeNesiTh CBOWCTBA
dbyakumn o e€ rpaduky.
Ctpouts rpaduku deMeHTapHbIX GYHKINN BUIA:
y=k/x,y=x2,y=x3,y=[x|,y= VX, OITHCHIBATH CBOJCTBA YHCIIOBOI byakmn mo e€ rpaduxy.



K koHIy 00yuenus B 9 kjacce 00y4Jaromuics MoyquT caeIyIomue NpeIMETHbIC Pe3yIbTaThl:
Yuciaa v BLIYHCJICHUA

CpaBHUBaTh U YHOPSAJ0YUBATH PallMOHAIIbHBIE U UPPALlMOHAJIbHBIE YHCIIA.

BeimonHaTe apudmeTnyeckue ACUCTBUS ¢ PAIMOHATBHBIMU YHCIIAMH, COYETas YCTHHIEC W MHUCHMECHHBIE
MPUEMBI, BBITIOJIHATH BHIYMCIICHUSI C HPPALMOHATIBHBIMU YU CIIaMHU.

Haxonutp 3HayeHust creneHed ¢ LEIbIMHU MOKAa3aTeIsIMU U KOpPHEH, BBIUUCIATH 3HAUCHHUS YHMCIIOBBIX
BBIPAYKECHHUIA.

OKpyrisTh 1eWCTBUTEIIbHBIC YUCIIA, BHIMOIHATH MPUKHUAKY PE3yJIbTaTa BHIYMCICHHH, OLIEHKY YHCIOBBIX
BBIPAYKCHHUIA.

YPaBHeHI/Iﬂ N HEPABCHCTBA

Pemiare nuHeliHbIE U KBaJpaTHbIE YPaBHEHUs, YPAaBHEHMs, CBOAALIMECS K HUM, IIPOCTEHIINE TPOOHO-
panroHaIbHbIC YPaBHEHHUS.
Pemate cucremsl ABYX JMHEWHBIX YpaBHEHUI ¢ JBYMs IIEPEMEHHBIMHM U CHCTEMBI JABYX YpaBHEHH, B
KOTOPBIX OJTHO YPaBHEHUE HE SBISCTCS JINHEHHBIM.
Pemate TekcTOBBIE 3agaun anreOpauMyecKUM CIIOCOOOM C IOMOIIbK) COCTAaBJICHUS YpPaBHEHUS WU
CHCTEMBI IBYX YPaBHEHHH C IBYMsI IE€PEMEHHBIMHU.
ITpoBouTH MpocCTeiiine UcciueJ0BaHUs YpaBHEHUN U CUCTEM YPaBHEHUI, B TOM YHCIIEe C IPUMEHEHHEM
rpadUecKuX TpeAcCTaBIeHU (YCTaHABIMBATh, WMEET JIM YpPaBHEHHE WM CHCTEMa ypaBHEHHU
peLleHMs], €ClIi UMEET, TO CKOJIBKO, U ITpoYee).
Pemrate nuHelHBIE HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, M300pakaTh pPELICHWE HEPAaBEHCTB Ha
YHCIIOBOM MPSIMOM, 3alMChIBATh PEIIEHUE ¢ TOMOILBIO CUMBOJIOB.
Pemrate cucreMBbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKJIIOYAIONINE KBaJIPaTHOE
HEpPaBEHCTBO, U300pakaTh PELICHUE CUCTEMbl HEPABEHCTB HA YKMCIIOBOM NPSMOIA, 3alKUChIBATh pellleHUe
C TMIOMOIIIBIO CHMBOJIOB.
Vcnonb30BaTh HEpAaBEHCTBA IPU PELICHUH Pa3IMYHbIX 3a]1ay.

DOYyHKIUU
PacnosnaBate (yHKIMHM W3y4eHHBIX BUAOB. [loKa3piBaTh CXEMaTHYECKH pAaCIOJIOKEHHE Ha
KOOPJIMHATHOH MmiockocTH rpadukoB pyHkuuit Buga: y = kx, y =kx + b,y =k/ix,y=ax2 +bx+c,y =
X3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYeHMI KOIQDHUIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.
Crpouth M H300paxaTh CXEMaTHUECKH TIpadUKU KBAJPAaTHUUHBIX (YHKLIMH, OMUCHIBAaTh CBOWCTBA
KBaJIpaTUUHBIX (PYHKIUH 10 UX rpaduxam.
Pacrnio3HaBaTh KBagpaTUUHYIO (YHKLHUIO 10 (hopMysie, MPUBOJUTH MPUMEPhl KBAJIPATUUHBIX (DYHKIHMI
U3 pearbHOH KU3HU, (PU3NKH, TEOMETPHH.

YucaoBble mocCjaea0oBaTecJiIbHOCTH M IIPOrpeCcCHHA
Pacrnio3HaBaTh apupMeTHIECKyI0 1 TeOMETPUIECKYIO TIPOTPECCHH ITPH Pa3HBIX CIIOco0ax 3aJaHMs.
BBINONHATE BBIYMCIIEHUS C UCIOIB30BaHUEM (POPMYJI N-TO wieHa apu(PMEeTHIECKON U reoMeTpHIecKOi
MIPOTPECCUi, CYMMBI TIEPBBIX N YICHOB.
N300pakaTh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON IIOCKOCTH.
Pemrate 3amaum, CBS3aHHBIE C YHCIOBBIMH IMOCIIEI0BATEIHLHOCTSIMH, B TOM YHCIIE 3a/1a4H U3 pealbHOU
KHU3HU (C UCMIOJIB30BAaHUEM KAJIbKYIIATOPA, LIU(POBBIX TEXHOJIOTHA).

JInuHOCTHBIE pe3yJIbTAThl OCBOCHUS NPOTPaMMbI YUEOHOTO Kypca «Airedopar
XapaKTepU3yrOTCA:

1) maTpuoTnyeckoe BOCIMTAHHE:

MIPOSIBJIEHUEM HHTEpeca K NPOLUIOMY M HACTOAIIEMY POCCHMCKOM MaTEeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUSM POCCUHCKMX MATEMATHKOB U POCCUMCKOM MAaTE€MaTUYECKOM IIKOJBI, K
HCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax U MPUKIAJHBIX cepax;



2) rpaskaaHCcKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U pPealu3allid €ro Mpas, MPEACTABICHUEM O
MaTEeMaTHYeCKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3NMYHBIX CTPYKTYp, SBJICHHUHA, MHPOLEAYD
Ipa)xJIaHCKOrO 00IIecTBa (HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHIO ITHUYECKUX
npo0sieM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM IOCTHMKEHHH HayKHd, OCO3HAaHHEM Ba)KHOCTU
MOPAJIbHO-ITUYECKUX MPUHIIMIIOB B IEITEIILHOCTH YUEHOTO;

3) TPy10BO€ BOCIIUTAHME:

YCTaHOBKOM HA aKTUBHOE Y4YaCTHE B PELICHUU NPAKTUYECKUX 3a]a4 MaTEMaTUYECKON HAIIPaBIECHHOCTH,
OCO3HaHMEM Ba)XKHOCTU MaTEMaTHYECKOro 00pa3oBaHMs Ha MPOTSKEHUU BCEH KM3HMU IJI YCHEIIHOM
npoeCCUOHATBHON AEATENbHOCTH W Pa3BUTHEM HEOOXOAWMBIX YMEHHM, OCO3HAaHHBIM BHIOOPOM U
IIOCTPOCHUEM HHAMBUIYAIbHOM TpaeKTOpUHM OOpa30BaHUS M >KU3HEHHBIX IJJAHOB C YYETOM JIMYHBIX
MHTEPECOB M 00IIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K AMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIIPHUATHIO MaTEMAaTHYECKUX OOBEKTOB, 3aj1ad,
pELIeHUl, pacCyKIEHUH, yMEHHUIO BUAECTh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTalled B JAEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHbBIX MpEACTaBIECHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKa, NMPHUPOJbl U OOIECTBa, NOHUMAHUEM MaTeMaTHMYeCKOW HayKu
Kak c¢epbl YelOBEYECKOW MAEATENbHOCTH, JTAaloB €€ pa3BUTUS M 3HAYMMOCTH JUISI Pa3BUTHA
LMBUIN3ALMY, OBJIAJCHUEM S3BIKOM MAaTEMaTHUKM M MAaTeMaTU4YECKOW KyJbTypOM Kak CpEICTBOM
ITIO3HAHMS MUPA, OBJIAJCHUEM IPOCTEHIIMMYI HaBBIKAMH HCCIIEOBATEIIBCKOMN NEATEIBHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHUpPOBaAHHME KYJbTYPbI 310POBb H

IMOIIMOHAJIBHOI'O 6JIaFOHOJ1y‘lHH:

TFOTOBHOCTBIO ITPUMEHSITh MaTEMaTUUECKUE 3HAHUSI B MHTEpEcax CBOETO 3/10pOBbs, BEACHUS 3JOPOBOIO
oOpaza XH3HU (370pOBOE MHUTaHUE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHATHI M OTIbIXa, PEryJspHas
¢u3nveckas aKTHBHOCTB), COPMHUPOBAHHOCTHIO HABBIKa pe(IIeKCHH, MPU3HAHUEM CBOETrO IpaBa Ha
OLIMOKY U TaKOTO K€ MpaBa PYroro 4eloBeKa;

7) 3K0JIOrHYecKOoe BOCIIMTAHUE:

OpUEHTaIMel Ha MPUMEHEHHE MAaTEeMAaTHUYEeCKUX 3HAHUMU JJIsl pelieHus 3aja4d B 00J1acTu
COXPAHHOCTH OKPY>KarOIIEH Cpe/ibl, IIIaHUPOBAHUS TTOCTYIKOB M OIIEHKH UX BO3MOXKHBIX
MOCHEACTBUM i1 OKPYXKAaloIlIe Cpelabl, OCO3HAHMEM TJIO0AJIBHOTO XapakTepa
AKOJIOTMYECKUX MTPOOJIEM U MyTel UX PEIICHUS;

8) apanTanus K U3MEHSIOUMIUMCS YCJIOBUAM COUMAJIBLHON U MPUPOTHOM Cpeabl:
TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBUSIX HEOMNPEICIEHHOCTH, TTOBBIIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATECIbHOCTh, B TOM YHUCJIE YMEHHE YUYUTHCS Y
JIPYTUX JoJie, mpuoOpeTath B COBMECTHOW NESATEILHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMITETCHIIUU U3 OIbITA IPYTHUX;

HEOOXOIMMOCThIO B (POPMHPOBAHUHU HOBBIX 3HAHUM, B TOM YHCIIe (DOPMYJIMPOBATH UJICH,
MOHATHS, THIOTE3bl 00 OOBEKTaX W SBJICHUSAX, B TOM YHCJIC pPaHEe HEH3BECTHBIX,
0CO3HaBaTh JME(HUITUTHI COOCTBEHHBIX 3HAHWM M KOMIICTEHTHOCTEH, IIAHHPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallUI0, BOCHPUHUMATh CTPECCOBYIO
CUTYAIlMIO KaK BbI30B, TPEOYIOMNI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS
U nercTBus, GOPMYJIMPOBATH M OLICHUBATH PUCKHU U TTOCIEACTBUS, OPMUPOBATH OIBIT.



METAINPEIMETHBIE PE3YJIbTATbBI
Ilo3naBaTeqbHbIE YHUBEPCAIbHbBIE YUeOHbIE 1eifiCTBUS

ba3oBble Jilornueckue JeiicTBUA:

. BBISIBIIATH M XapaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATUH, OTHOIICHWA MEXIY MOHATUAMH, (HOPMYIUPOBATH OIpPEHCICHUS
MOHSATUH, YCTaHABIMBATH CYIICCTBEHHBIH NpPH3HAK KIAaCCHU(UKAIMKM, OCHOBAHUS IS
00001IIeHNs ¥ CPAaBHEHHUSI, KPUTEPUH TIPOBOJUMOTO aHAIH3A;

. BOCIPUHUMATh, (POPMYINPOBATh U MPeoOPa30BBIBATH CYXKICHUA: YTBEPAUTEIHHBIC
Y OTpULIATEIbHBIEC, €AUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,
. BBIBJIITD MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3U U IPOTUBOpPEUYUs B

(dakTax, JaHHBIX, HAOJIONCHUIX U YTBEPKICHUSIX, IIpelaraTh KpUTEPHUH JIJIsl BBISIBIICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

L ACJIaTb BBIBOABI C HCIIOJIB30BAHHCM 3daKOHOB JIOTHMKH, JACAYKTHBHBIX H
HMHAYKTHUBHBIX YMOSaKHIOquHﬁ, YMOBaKHIO‘leHHI}JI I1I0 aHaJIOT'Nu,

L pa36HpaTL JOKa3aTCJIbCTBA MAaTCMAaTHYCCKHX YTBep)KI[GHHﬁ (HpSIMLIG n OT
HpOTI/IBHOFO), IMPOBOANUTH CaMOCTOATCIIBHO HCCJIOXXHBIC JOKa3aTcCJIbCTBA

MaTeMaTH4ecKnX (DaKTOB, BBICTpAaWBaTh apPTYMEHTAIUIO, TPUBOIUTH TPUMEPHl U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
. BBIOMpaTh CHIOCOO pellleHus] y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHus, BEIOMpaTh Hanbosee MOAXOMAIINNA ¢ YU4ETOM CaMOCTOSITEIIBHO BBIJICICHHBIX
KpUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:
. WCITOJI30BaTh  BOIPOCHl KaK HCCICIOBATEIbCKAA HMHCTPYMEHT TTO3HAHUSA,
dbopMynpoBaTh BOMPOCH, (PUKCUPYIOLIUE MPOTUBOPEUUE, MPOOIEMYy, CAMOCTOSATEIHHO
yCTaHaBJIMBAaTh MCKOMOE WM JaHHOE, (DOpMHUPOBATH THUIOTE3y, apTyMEHTHPOBATH CBOIO
MO3HUIIMI0, MHCHHE;
. MPOBOJIUTH 1O CAMOCTOSITEILHO COCTABJICHHOMY TIJIaHY HECJIOKHBIN SKCIIEPUMEHT,
HEOOJIbIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEMaTHYECKOTO 00BEKTa,
3aBHCHUMOCTEHN 00BEKTOB MEXK1y COOO;
. CaMOCTOATENLHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO pPE3yJbTaTam
MPOBEAEHHOTO HAOJIIOICHUSI, MCCIIEIOBAHUSA, OIEHHWBATH JOCTOBEPHOCTH MOJTYYEHHBIX
PE3yNbTaTOB, BHIBOJOB M 0000IIEHNI;
. MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIEcca, a TaKKe BBIJIIBUTATh
MIPEAIOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

. BBISBJISTE  HEAOCTATOYHOCTh W HM30BITOYHOCTh  HMHGOPMAIMH,  JTaHHBIX,
HEOOXOIMMBIX ISl PEILICHUS 3a/1auu;
. BBIOUPATH, aHAJIN3UPOBATH, CHUCTEMATU3UPOBATH u UHTEPNPETUPOBATH

MH(}OpMAIUIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS,



. BbIOMpaTh (QopMy mIpeacTaBieHHUs WH(GOPMALMKM U WIUIIOCTPUPOBATH peLIaeMble
3a/lauM CXeMaMH, JuarpaMmmMamMu, HHOUM rpauKoil 1 uX KOMOUHAIMSMU,

. OLIEHMBATh HAJE&KHOCTh MH(OpPMALMU MO KPUTEPHUSIM, MPEIIOKEHHBIM YUUTEIEM
WK CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC Yy4eOHbIe JeHCTBUS:

. BOCIIPUHUMATh U (POPMYJIHPOBATH CYXIEHUS B COOTBETCTBUM C YCIOBHSIMHU U
HEJISIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JaBaTh MOACHEHUS MO XOAY PEIICHUS 3aJadyd, KOMMEHTHUPOBATh
NOJIYYEHHBIN PE3YIbTAT;

. B XOJle OOCYXJEHHS 3a/aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaEMON TEMBI,
npo0sieMbl, pelmaeMoil 3a1aud, BbICKa3bIBaTh HJIEH, HAICJICHHbIE HAa TMOWCK PEIICHMUS,
CONOCTABJSATh CBOM CYXACHUA C CYXKICHUSMH JPYTMX YYaCTHHUKOB JUajora,
oOHapy>XKHUBaTh pazuyMe U CXOACTBO MO3ULUNA, B KOPPEKTHON (popMme GpopMynnpoBaTh
pa3HOIIacusl, CBOM BO3PAKEHNUS;

. NPEACTABIATh PE3yJbTaThl PEIICHHUS 3aJauyd, SKCIEPUMEHTa, HCCIEI0BAHMS,
MIPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMarT BBICTYIUIEHUS C YYETOM 3aJay
MPE3EHTALUN U OCOOEHHOCTEHN ayIUuTOpUH;

. IIOHUMATh M MCIOJIB30BATh NPEUMYIIECTBA KOMAHAHOM W WHIMBHUIYaJbHOU
pabOThI IPU PEIICHUH YUEOHBIX MAaTEMAaTUUECKUX 33714,
. IIPUHAMATh LE€JIb COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATH OPraHU3ALUIO

COBMECTHOI paboThl, paclpeesTh BUIbl padoT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC
U pe3ysibTat paboThl, 00001IaTh MHEHHUS HECKOJIBKHUX JIHOJICH;

. y4acTBOBaTh B TPYMNIOBBIX (GopMmax padoThl (0OCYXJeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE€ ITYPMBI U JPYTHE), BHIMOIHATH CBOIO YacCTh PA0OTHI U KOOPJAUHUPOBATH CBOU
JEUCTBUA C JPYTUMHU YJEHAMU KOMaH/IbI, OIEHUBATh KAYECTBO CBOETO BKJIAaJa B OOIIMIA
MPOJIYKT MO KPUTEPUIM, CPOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIe 1elCTBUA

Camoopranusamnus:
. CaMOCTOATENbHO COCTAaBJATh IUIAH, AITOPUTM PEIICHMS 3aJaud (WA €ro 4acTh),
BBIOMpPATh CMOCOO pEIleHus C Y4YETOM HMEIOIIMXCS PEeCcypcoB W COOCTBEHHBIX
BO3MOJKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAapUAHTBl PEIIECHUN C YYETOM
HOBOI MH(pOpPMAIIUH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBIN MHTEJIEKT:

. BJIAJETh CIOCO0aMH CaMONPOBEPKH, CAaMOKOHTPOJS IMpoiecca W pe3yibTaTa
pelIeHrs MaTeMaTUIeCKOM 3a/1auu;
. NpEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPHU PEUICHUU 3a/1auu,

BHOCUTb KOPPEKTHBBI B JAESITEIBHOCTb Ha OCHOBE HOBBIX OOCTOSATEIBCTB, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

. OLICHMBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IIOCTABIEHHOM WLEIU U
YCIIOBUSIM, OOBSACHATH TNPUYMHBI JOCTHKEHHS] WIM HEIOCTH)KEHHUS LIeJH, HaXOAWUTh
OIIKOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY.



Il COAEP’ KAHUE OBYYEHUA

7 KIIACC

Yucia 1 BbIYUCICHUSA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, NEPEXO] OT OAHOM (POpMBI 3amucu ApoOen K

npyroi. IloHATHE panMOHANBHOIO YHCIA, 3alMCh, CPABHEHHUE, YIOPSIOYMBAHUE

palMoOHAIbHBIX YHucel. ApUPMETHUYECKHE JEHCTBUS C PALMOHAIBHBIMU YHCIaMHU.

Pemenue 3ana4 U3 peanbHON NPAaKTUKU HA YaCTH, Ha ApOOu.

CreneHp ¢ HaTypaJbHBIM IIOKAa3aTEJIEM: OIpENEIeHHE, TPeoOpa30BaHUE BBIPAKEHUIN Ha

OCHOBE ONpENeSIeHUs, 3aluch OONbIINX YKces. [IpoueHThl, 3anuch IPOLEHTOB B BHJIE

apobu u 1poOH B BUE MPOIEHTOB. Tpr OCHOBHBIE 3374l Ha MPOLEHTHI, PEIICHHUE 3a/1a4

U3 PEAIBHOU MPAKTUKH.

IIprmeHenne MpU3HAKOB IEITMMOCTH, PA3JIOKEHNE HA MHOKUTENIN HATYPAIbHbIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPONOPLIMOHATIBHOCTH.
AJire0OpanvecKue BbIPaKeHUs!

IlepemeHHBIE, YNCTOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHOW. JlomycTUMBIE 3HAYEHUS

nepemMeHHbIX. lIpencraBieHre 3aBUCMMOCTH MEXIY BEIUYMHAMU B BUAE (POPMYIIBL.

Boruucnenus no gopmynam. IIpeoOpazoBanre OYKBEHHBIX BBIPAKEHUM, TOXKAECTBEHHO

paBHbIE BBIPAXEHUS, MpaBHa NpPeoOpa3oBaHUs CYMM W NPOU3BEAECHUM, MpaBUia

pPacKpbITUSI CKOOOK M MPUBEIEHUS OJOOHBIX ClIaraeéMblX.

CBoJiCcTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIEHBI. CTeneHb MHOTOWIEHA. CJI0KEHNE, BBIYUTAaHUE, YMHOKEHUE

MHOrO4JICHOB. DOpMyiibl COKpPAIIEHHOIO YMHOXEHUA: KBaApaT CyYMMbl M KBajapar

pasnHoctu. opMyna pa3HOCTH KBagpaToB. Pa3okeHrue MHOTOWIEHOB HA MHOXKUTEIIN.
YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOPEHb YPaBHEHMSI, TIpaBUiia IPeoOpa30BaHUsl ypaBHEHUS, PABHOCUILHOCTD

YpPaBHECHUH.

JIuHeHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOIO YpPaBHEHWS,

pelieHue JIMHEWMHBIX ypaBHEeHM. (CocCTaBi€HUWE YpPaBHEHHH IO YCIOBHUIO 3aJayM.

Pemenne TEKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHUM.

JIuneitHOoe ypaBHEHUE C ABYMs MEPEMEHHBIMU U €ro rpaguk. Cucrema IByX JIMHEHHBIX

YpaBHEHUH C JABYMs T[E€peMEHHbIMH. PemeHue cucTeM YpaBHEHHH CrocoOom

ITOACTAaHOBKU. [[puMepsI penieHns: TEKCTOBBIX 3a/1a4 € OMOIIBIO CUCTEM YPaBHEHUM.
DOYyHKIUU

Koopaunara toukn Ha mpsmoil. UucnoBble TPOMEXYTKU. PaccTositHue Mexay AByms

TOYKaMH KOOPJAUHATHOU MPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcuucca M opJauHaTa TOYKU Ha

KOOpJIMHATHOM TuIockocTH. Ilpumepbl rpadukoB, 3amaHHbIX QopMmynamu. YrteHue

rpagukoB peaybHbIX 3aBUcuMocTed. [lonstue Qpynkuuu. I'padux ¢pynkuuu. CBoiicTBa

bynkuwmii. Jluaeinas Qyskus, e€ rpaduk. 'paduk dbynkmum y = [x|. ['paduueckoe

peLICHNE JIMHEWHBIX YPABHEHUU U CUCTEM JIMHEHUHBIX YPABHEHUN.



8 KIIACC
Yucaa v BBIYUCTCHUS
KBagpatueiii kopenbp u3 uucina. [lonarue o0 uppanumoHanibHOM uwmciie. JlecaTuynbie
npuOIMKEHUST HUppalMOHAIbHBIX yuced. CBoiicTBa apudMeTHuecKuX KBaJpaTHBIX
KOpHEW M UX MPUMEHEHHE K MPEeoOPa30BAHUIO YKCIOBBIX BBIPAXKEHUN U BBIYHCICHUSIM.
JlercTBUTENBHBIC YHCIIA.
Crenensb ¢ 1eNbIM NTOKa3aTenaeM 1 e€ cpoiicTBa. CTaHaapTHas 3aMuCh YUCa.
AJire0OpanvecKue BbIPaKeHUs!
KBampaTHblil TpEXusieH, pa3aoKeHUue KBaAPATHOTO TPEXUICHA HA MHOXKHUTEIH.
Anrebpanyeckas apo6s. OCHOBHOE CBOWCTBO anredOpamueckorr npobu. CroxeHue,
BBEIYMTAHUE, YMHOKEHHUE, IeJIeHNne anreOpandeckux npoOei. ParmonanbHbIe BRIpaKCHUS
U UX MpeoOpa3oBaHUe.
YpaBHeHMS U HEPABEHCTBA
KBagpatHoe ypaBHeHue, (popMylia KOpHEW KBaJpaTHOTro ypaBHeHudA. Teopema Buera.
Pemenue ypaBHeHUM, CBOASAIIMXCA K JIMHEHHBIM U KBajapaTHbIM. [IpocTeiimme npoOHO-
palvoHaNIbHbIC YPaBHEHHUS.
I'paduueckas uHTEprpeTavsi ypaBHEHUI C IByMsl IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpPaBHEHUM C JByMs IIepeMEHHbIMHU. [IprMepbl pelIeHHsT CHCTEM HEJIMHENHBIX
YPaBHEHH C IBYMS IEPEMEHHBIMHU.
Pelienne TeKCTOBBIX 3aa4 anreOpandeckuM CriocoOoM.
YucnmoBble HeEpaBeHCTBA M MX CBoMcCTBAa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCHMIBHOCTD HepaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJIHOM MepeMeHHOU. CucTteMsl
JIMHEWHBIX HEPABEHCTB C OJIHOW MEPEMEHHOIA.
DOyHKUUHA
[Tonsitue gpynkiuu. OOGIaCTh ONMpeneNeHuss 1 MHOKECTBO 3HaUeHU GyHKIUU. CrocoOs
3a1aHus QYHKITUH.
I'padpux Pynkmuu. Yrenue cpoiictB ¢yHkimu mno e€ rpaduky. [Ipumepsl rpadukos
(GYHKIMIA, OTPaXKAIOIIUX PEATbHBIE TPOIECCHI.
OyHKINK, OMUCHIBAIOIIUE MPSIMYI0 U 00OpaTHYIO MPONOPIMOHATBHBIE 3aBUCUMOCTH, UX
rpaduxu. yukmmn y = X2, Y = X3, y = \x, y=|x|. I'padudeckoe peureHne ypaBHeHHit i
CUCTEM YpPaBHECHUM.

9 KUIIACC
Yuciia 1 BBIYUCJICHUA
PanmonanpHbIC yncia, HppalMoOHaIbHBIC YHCIIa, KOHCUHBIC M OSCKOHEYHBIC JECATHYHBIC
npoOu. MHOKECTBO JIEHCTBUTEIIBHBIX YUCEN, JICHCTBUTEIIbHBIC YHCIa KaK 0CCKOHCYHBIC
necsaTUYHbIe JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIAY MHOXECTBOM
JNEVUCTBUTEIILHBIX YACET U KOOPAUHATHOW MPSIMOM.
CpaBHeHHE ACHCTBHUTEIBHBIX YHCEN, apu(METHUYCCKHE ISHCTBUS C JIEHCTBUTEILHBIMU
YHCIaMH.
Pa3zMepbl 00BEKTOB OKPYKAIOIIETO0 MHUpPa, JIUTEIBHOCTh IPOIIECCOB B OKPYKAIOIIEM
MHUpE.



[Tpubnmmk€HHOEe 3HauUEHUE BEIMYUHBI, TOYHOCTh NpuOmDKeHus. OKpyrieHHEe YHUCEll.
IIpyukuaka u OLEHKa Pe3yIbTaTOB BBIYMCICHUMN.
YpaBHeHMs U HEPABEHCTBA
JInneniHoe ypaBHEHME. Pemienne ypaBHEHUM, CBOASIIUXCS K IMHEUHBIM.
KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOJSIIMXCS K  KBaJAPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHMM TpETbeW W YETBEPTOU
CTENIEHEHN PA3JI0KEHUEM HA MHOKHUTEIIN.
Pemenne  npoOHO-pallMOHANBHBIX  ypaBHeHWH.  PemeHume  TEKCTOBBIX — 3ajad
aJredpan4eckuM METO/I0M.
VYpaBHeHHE ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cucreM ABYX JHMHEWHBIX
YPaBHEHUH C JBYMsI IIepeMEHHBIMHM. PemieHue cucreM ABYX YpPaBHEHHH, OJHO U3
KOTOPBIX JINHEHHOE, a Ipyroe — BTopoi creneHu. ['paduueckas nHTepripeTanus CuCTEMBbI
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.
Petienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoOoM.
UucnoBele HEPABEHCTBA U UX CBOMCTBA.
Pemienne JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelieHne cucTeM JIMHENHBIX
HEpaBEHCTB ¢ OAHOM mnepemeHHoW. KBaapartHele HepaBeHcTBa. ['paduueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.
DOYyHKIUU
KBampatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaGona, KoopaAMHATHI BEPIIMHBI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.
I'padukn pynxumit: y =kx, y =kx + b, y =k/x, y =x3, y = VX, y = [x| 1 ux cBoiicTpa.
Yuci0BbIC MOCIEI0BATEILHOCTH U NIPOrPecCUm
[ToHsiTHE YMCTOBOW MOCIEAOBATENBLHOCTH. 3aJaHUE MOCIEI0BATEIBHOCTH PEKYPPEHTHOM
dhopmyiioi u popmMyoit N-ro yseHa.
Apudmernueckass W reomeTpuueckas mporpeccud. QPopMynbl  N-ro  4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YJICHOB.
N300pakeHne 4aeHOB apu(PMETHIECKON 1 TEOMETPUUECKON MTPOTPECCUIl TOUKaMH Ha
KOOPJIMHATHOM IJIOCKOCTH. JIMHEMHBIN U SKCITOHEHIIUAJIBHBIN POCT. ClI0XKHbIE
IIPOLICHTHI.

10



111 TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo BocnuraTeabHBI
4acos JIEKTPOHH i KOMIIOHEHT
No bl1e NMPorpamMmbl
HaumeHnoBaHue pa3/esioB U TeM (uudposbie)
n/ Konr
NPOrpamMMmsbl o0pa3oBarten
n pPoJIb
Bcer bHbIE
HbIE
0 pecypchl
pado
ThbI
I'paxxnanckoe
1 Yucna ¥ BEIYUCICHUS. o5 1 https://m.edsoo | BOcCHUTaHUE
ParnmonansHbIE yncia ru/7f415b90 DCTETUYECKOE
BOCIIMTAHUE
DcTeTHUECKOE
https://m.edsoo = BocHHUTaHHE
2 Anrebpanyeckue BEIpaKESHUs 27 1 T u/7f415b90 Tpyaoroe
BOCIIMTAHUE
[TarpuoTnueckoe
3 VpaBHEHIS H HePABCHCTEA 20 1 https://m.edsoo | BocCHUTaHHUE
P P .ru/7f415b90 DKOJOTHIECKOE
BOCITUTAHUE
OCTETHUECKOE
Koopaunats! u rpaduky. https://m.edsoo = BOcHHUTaHUE
4 24 1
OyHKIIH .ru/7f415hb90 Tpynosoe
BOCITUTAHUE
Tpynosoe
https://m.edsoo = BocnHUTaHHE
5 [ToBTOpEeHME M 00600IIEHHE 6 1 U/ TF415090 A KOTOFHIECKOE
BOCITUTAHUE
OBHIEE KOJIMYECTBO YACOB I10O 102 5
[TPOI'PAMME

11



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KosmuectBo BocnurareabHbIi
4acoB KOMIIOHEHT
N KomT DJIEeKTPOHHBIE NpOrpaMMbI
HanmenoBanmue pa3jiesioB u (un¢posBbie)
n/ Bcero | poiib
TeM MPOrpaMMbl o0pa3oBaTte/ibHbIE
n HbIE eCVDCLL
padoTt Pecyp
bl
JyxoBHO-
HPaBCTBEHHOE
Hucna v BIYUCIICHHUS. https://m.edsoo.ru/7f41 P
15 BOCITUTAHHE
KBanpaTHble KOpHU 7af8
DCTETUYECKOE
BOCIIUTAHUE
DcTeTnyecKkoe
Yucia u BeraucieHus. CTeneun 7 https://m.edsoo.ru/7f41 = BocHUTaHUE
C LIEJBIM ITOKA3aTEeNEM 7af8 TpynoBoe
BOCIIUTAHUE
AnreOpanyecKkue BoIpaKEHUSI. 5 1 https://m.edsoo.ru/7f41 = I'paxnanckoe
KBagparsslii TpéxusneH 7af8 BOCIIUTaHUE
Tpynosoe
AnrebpandyecKkue BbIpaKCHUS. 15 1 https://m.edsoo.ru/7f41 = BocnUTaHUE
Anrebpanueckas 1po0b 7af8 DKOJIOTHYECKOE
BOCITUTAHUE
JyxoBHoO-
HPaBCTBEHHOE
BOCITUTAHUE
YpaBHEHUS 1 HEPABEHCTBA. https://m.edso0.ru/7f41
15 1 DcTeTnyeckoe
KBanparHbie ypaBHEHUS 7af8
BOCITUTAHUE
DcTeTnyeckoe
YpaBHEHUS 1 HEPABEHCTBA. 13 https://m.edsoo.ru/7f41 = BOCnIUTaHUE
Cucremsl ypaBHEHUN 7af8 Tpynosoe
BOCITUTAHHE
JyxoBHO-
YpaBHEHUS 1 HEPABEHCTBA. 12 1 https://m.edsoo0.ru/7f41 | HpaBCTBEHHOE
HepasencrBa 7af8 BOCITUTAHHE
Oyukuuu. OCHOBHbBIE TOHATHS 5 https://m.edsoo.ru/7f41 DCTETUUECKOE
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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7af8

BOCIIUTAaHHUC

9 @Oynkiun. Yucnossie GyHKIUN

10 [ToBTOpEeHME M 0000IIEHNE

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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HPaBCTBEHHOE
BOCIIUTAHUC

JyxoBHoO-
HPAaBCTBEHHOE
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9 KVIACC

KoanuecTBO BocniurarebH
JacoB JeKTpOHHBIE blii KOMIIOHEHT
HaumeHnoBaHue
Ne Konr | (uupposbie) NpOrpaMMel
pa3aesioB U TeM
n/ poJib oOpa3zoBaTe/bHbIE
MPOrpamMMbl Bcer
n HbIE pecypcebl
0
pador
bI
JyxoBHO-
HPaBCTBEHHOE
BOCIIUTAHUE
Yucna v BEIYUCICHHUS. https://m.edsoo.ru/7f419
. 9 DcTeTndecKoe
JleticTBUTENbHBIC YHCTIA dog
BOCIIUTAHUE
VYpaBHEeHUS 1 OBHO-
P https://m.edsoo.ru/7f419 HAyx
HEPaBEHCTBA. Y PaBHEHHUS 14 1 408 HPaBCTBEHHOE
C OAHOM NEPEMEHHOMN T BOCIIUTAHUE
JyxoBHO-
VYpaBHEeHUS 1 HPaBCTBEHHOC
P https://m.edsoo.ru/7f419 P
HepaBeHCTBA. CUCTEMBI 14 1 408 BOCIIUTAHUE
ypaBHEHUH T DcTeTnyeckoe
BOCIIUTAHUE
JyxoBHO-
VYpaBHEeHUS 1 HPaBCTBEHHOEC
P https://m.edsoo.ru/7f419 P
HEPaBEHCTBA. 16 1 408 BOCIIUTaHHE
Hepasencraa T DcreTnyeckoe
BOCIIUTAHUE
JyxoBHO-
HPaBCTBEHHOEC
https://m.edsoo.ru/7f419 P
DOyHKIUH 16 1 408 BOCIIUTAaHUE
T DcTeTHYecKoe
BOCIIUTAHUE
ITatpuoTnueckoe
YucnoBsie 15 1 https://m.edsoo.ru/7f419 BOCIHUTAaHUE
TI0CJIEI0BATENLHOCTH dog Tpynosoe
BOCIIUTAHUE
[ToBTOpenue, 06001IeHNE, 18 1 https://m.edsoo.ru/7f419
cucTeMaTu3alus 3HaHui dos
OBIEE KOJIMYECTBO YACOB I10
H 102 6

[TPOTPAMME
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Ocsoenue yuebHoro kypca «I'eomeTpus»

Ha YpOBHE OCHOBHOro 0Omiero oOpa3oBaHUS JOJDKHO OOECTeYMBATh JOCTHXKEHHME  CIEAYIOIIHUX
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB

INPEAMETHBIE PE3YJIbTATHI

K koH1y 00yueHus B 7 Kjacce 00y4aroIuics MOJIyduT CIe1yIOIUe IPEIMETHbIE Pe3yIbTaThI:
Pacnio3HaBaTh W3ydeHHBIE T'e€OMETpHUYECKHE (UTYpBI, ONpeneNsiTh HX B3aHMMHOE DPACHOJIOXKECHHUE,
n300pakaTh T'€OMETpHYECKHE (DUTYpPbI, BBINOJIHATH YEPTEKU [0 YCIOBUIO 3anaun. M3mepsats
JIMHEWHBIE U YIVIOBbIC BEJIMYUHBI. Pelars 3a1auu Ha BEIYMCICHHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.
Jlenatb rpyOyr0 OLIEHKY JMHEWHBIX M YIVIOBBIX BEIMYUH IIPEIMETOB B pEallbHOW >KHU3HHU, pa3MepoB
MPUPOJHBIX 00BEKTOB. Pa3nnyare pasmMepsl 3TUX 00BEKTOB MO MOPS/IKY BEIIMYHHBI.

CTpouTh 4epTeKHU K FTEOMETPUYECKUM 3a1adaM.

ITonb30BaTbcsl IPU3HAKAMU PAaBEHCTBA TPEYTrOJIbHUKOB, HCIOJIB30BaTh IPU3HAKA M CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MIPH PEILICHUH 3ajay.

IIpoBOANTE JIOTUYECKUE PACCYKICHUS C UCIIOJIb30BAHUEM I'€OMETPUYECKUX TEOPEM.

Ilosp30BaTbcsd NpHU3HAKAMU PABEHCTBA IPSAMOYTOJBHBIX TPEYTrOJBHHUKOB, CBOWCTBOM MEIUAHBI,
IIPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTrOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1ad.
OnpenensaTs NapauieIbHOCTh MPSMBIX C IOMOLIBI YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMM CEeKyILas.
OmnpenensTh napaielbHOCTh NPSIMBIX C IIOMOIIbIO PAaBEHCTBA PACCTOSIHUNM OT TOYEK OJHON MpsIMOM
110 TOYEK APYrou MpsSMOM.

Pemars 3a1aun Ha kiieT4aToil Oymare.

IIpoBOIUTH BBIYMCIECHUS M HAXOJUTh YHMCIOBbIE U OYKBEHHBIC 3HAUEHUS YIJIOB B I'€OMETPUYECKHUX
3aa4yax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYIOJBHUKOB W MHOIOYIOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IPHU IEPECEUYEHUH JIBYX NapajyIesIbHBIX NPSAMBIX ceKylled. Pemats npakTuueckue
3a/1a4y Ha HaXOXKJEHUE YIJIOB.

Brnanerp NOHATHEM TI€OMETPUUYECKOTO MECTa TOYEK. YMETh OIpEeNeNsaTh OUCCEeKTpUCY yria u
CEPEIMHHBIN NTEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

DopMyIMpOBaTh ONPENEICHUS OKPYKHOCTH U KPYra, XOpJbl U JUaMETpa OKPYKHOCTH, I0JIb30BaThCS
HX CBOMCTBaMH. Y METh MPUMEHSATH 3TH CBOMCTBA MPU PEIICHUU 3a/1a4.

Biageres MOHATHEM OINKMCAHHOW OKOJO TPEYrOJIbHUKA OKPYXKHOCTH, YMETh HAXOAUTh €€ LEHTP.
[Tonb30BaTbes GakTaMu O TOM, UTO OMCCEKTPHUCHI YITIOB TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE,
U 0 TOM, 4YTO CEPEAMHHBIE NIEPIICHAUKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OJHOM TOUKE.
Biagets moHATHEM KacaTeabHOM K OKPYXXHOCTH, IIOJIB30BAThCS TEOPEMOW O MEPIECHIUKYJISIPHOCTH
KacaTeJIbHOU U paJnyca, IPOBEAEHHOIO K TOYKE KacaHUs.

[Tonp30BaTbCsl MPOCTEMIIMMH TE€OMETPUYECKUMH HEPABEHCTBAMH, ITOHUMATh HUX IPAKTHYECKUI
CMBICII.

[IpoBOUTE OCHOBHBIE T€OMETPUUECKUE TOCTPOSHUS C TOMOIIBIO LIUPKYJIS U TUHEHKH.

K koHIty 00yueHus B 8 kjacce 00y4aroImuics MoIyduT caelyromue NpeIMeTHbIE Pe3yIbTaThl:
Pacno3HaBaTe OCHOBHBIE BH/BI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI, IOJIb30BATHCS HUX CBOWCTBAMM
IIPU PELICHUN F€OMETPUYECKUX 3a/1a4.

[IpuMeHsTH CBOMCTBA TOUKU NIEPECEUEHUSI METUAH TPEYroJibHUKA (LIEHTpa Macc) B PELLICHUH 3ajay.
Bnagers moHsTMEM CpelHEH JMHHM TPEYrojdbHUKAa W TpalelMH, NPUMEHATh HMX CBOMCTBA IIpU
pemieHun  reomerpuueckux  3axad. llomp3oBatecs  Teopemoit  dameca M TeopemMor O
[IPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PELICHUS IIPAKTUYECKUX 3a]1a4.

[IpuMeHsTh IpU3HAKU [TO100US TPEYTOJIbHUKOB B PELICHUH T'€OMETPUUECKHX 3a/1au.

ITonp3oBatbess Teopemoil Iludaropa ans pemieHuss reoMeTpUYECKMX M MPakTHYeCKUX 3aaay.
CrpouTh MaTeMaTHUYECKyI0 MOJENb B NPAKTHUYECKUX 3aJadax, CaMOCTOSITENIIbHO JA€NaThb YEpPTEX U
HaxOJINTh COOTBETCTBYIOIIUE JJTNHBI.

Biagers nmoHATUSAMM CHHYCA, KOCHUHYCAa M TaHT€HCA OCTPOrO YIUIa NMPSMOYTOJIBHOIO TPEYrOJbHHUKA.
[Tonp30BaTbCs 3STUMM MOHATHSIMU IS PEIICHUS PAKTUYECKUX 3a/1a4.

15



Bbruucnare (pa3nmuuHbIMUA CIIOCOOAMH) TUIOIIAb TPEYrojdbHUKA U IUIOMIAAM MHOTOYTOJBHBIX (HUTYp
(mosp3yscCh, Iie HEOOXOOUMO, KAIbKYJIATOpOM). [IpUMEHATh MOIydYEeHHBIE YMEHMsI B MPAKTUYECKUX
3a/a4ax.

Brnaners NOHATHAMM BIMCAHHOTO U LIEHTPAJIBLHOTO YIJIa, UCIOIb30BATh TEOPEMBI O BIIMCAHHBIX YIjax,
yriaax MexIy XopaaMu (CeKyllMMM) M YIVIE MEXIy KacaTelIbHOM U XOpJAOW MNpU pelIeHUuu
reOMETPHUECKUX 3a/au.

Bnagerp MOHATHEM  ONHCAHHOIO  YETBIPEXYTOJNIbHMKA, IPUMEHATh CBOWMCTBA  ONMCAHHOIO
4eThIPEXYTroJbHUKA IIPU PEILICHUH 3a]1a.

[IpuMeHsTh TMONY4YEHHbIE 3HAHUS HAa IPAKTUKE — CTPOUTH MaTEMaTHUYECKUE MOJEIM JUIs 3aaad
peanbHOM KU3HM M TPOBOAUTH COOTBETCTBYIOIIME BBIUYMCIEHUS C IPUMEHEHMEM I0J00Ms MU
TPUTOHOMETPHH (I10JIb3YSACh, TJI€ HEOOXOAUMO, KAIBKYISITOPOM).

K koH1y 00y4eHus B 9 kiacce 00y4aroImuics MoyduT caelyrolue NpeIMeTHbIE Pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPBIX YTIIOB, HAXOIUTH C UX MOMOIIBIO PA3TUYHBIC AJIEMEHTHI
IPSIMOYTOJIBHOTO  TPEYroJIbHUKA («pelleHHe NPSIMOYIOJIbHBIX TPEYrolbHUKOBY»). Haxoaute (c
MOMOIIBIO KAJBbKYJISITOPA) JUTMHBI U YTIIBI JUIs1 HETaOJIMYHbBIX 3HAYCHUH.

ITonp3oBaTbes (opMmyslaMu HPUBEJEHHS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKAECTBOM IS
HAXO0X/IEHUS COOTHOILIEHUI MEXy TPUTOHOMETPUUYECKUMHU BETUUNHAMHU.

Hcnonb30BaTe TEOpPEMbl CHHYCOB M KOCHHYCOB JUISI HAXOXKJICHHsS pPAa3JIMYHbIX 3JIEMEHTOB
TPEYroJbHUKA («pELIeHUE TPEYTroJIbHUKOBY), IPUMEHSTh UX IPU PELIEHUH F€OMETPUUECKUX 3a/1au.
Brnaners monsTHsMHM NpeoOpa3zoBaHUs I1000Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (UIryp.
[Tonmp30BaTbesl CBOWMCTBAMH I0O00MS MPOM3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOAUTh
yribl 'y noaoOHbiX ¢uryp. Ilpumensrs cBoiicTBa mofoOHMst B INpPAaKTHUYECKMX 3ajadaxX. YMeTh
MPUBOANUTH PUMEPHI TOJOOHBIX (PUTYP B OKPYKAIOLIEM MUpE.

ITonp30BaTbes TeoOpeMaMM O MPOU3BEICHUU OTPE3KOB XOPJ, O MPOU3BEJCHUU OTPE3KOB CEKYILUX, O
KBaJpaTe KacaTeJIbHOM.

ITonp30BaTbcsl BEKTOpaMM, IMOHUMATh UX I'€OMETPUUECKUN U (U3NYECKUH CMBICI, NMPUMEHATh UX B
pELIeHIH TEOMETPUIECKUX U PU3HUecKuX 3a1ad. [IpuMeHsITh cKalsipHOE MPOU3BEICHHE BEKTOPOB /IS
HaXO0XKJCHUS JUIMH U YIJIOB.

[Tonb30BaThcs METOOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PELIEHUU T'€OMETPUUYECKUX U
IIPaKTUYECKUX 3ajad.

Bnaners MoOHATHSAMHU NPaBUIBHOIO MHOTOYIOJIbHUKA, AJIUHBI OKPYKHOCTH, JTMHBI AYTH OKPYXHOCTU
U paJuaHHOW MEPBI YIJIa, YMETh BBIUUCIIATH ILIOWAAb Kpyra U ero yacrei. IIpuMeHsaTs noaydyeHHbIE
YMEHHMSI B IPAKTUYECKUX 3a/1ayax.

HaxonuTe ocu (MM LEHTPBI) CUMMETPHM (UTYp, PUMEHSATh JBM)KEHUS IJIOCKOCTU B MPOCTEHUIIMX
Clly4asx.

[IpyMeHsTh TNONYYEHHBIE 3HaHUS HAa IPAKTUKE — CTPOUTH MAaTEMaTHYECKHE MOJEIM Ul 3aaad
peaIbHOM U3HU M TPOBOJUTH COOTBETCTBYIOUIME BBIUMCICHHUS C MNPUMEHEHHEM MOA00US U
TPUTOHOMETPHUECKUX (PYHKLUH (T10JIB3YSCh, I/Ie HEOOXOIUMO, KAJIbKYIIITOPOM).

JInyHOCTHBIE Pe3yJIbTAThl OCBOSHHS MPOTrpaMMbl yueOHOTO Kypca «I eoMeTpus» XapaKTepu3yrTCs:
1) naTpuoTnyeckoe BOCIIUTAHHE:

MPOSIBJICHUEM MHTEpeca K IMPOUUIOMY M HACTOSIIEMY POCCUMCKOM MaTEMATHUKH, LEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSAM POCCUUCKUX MATEMaTUKOB U POCCHICKOM MaTeMaTHYECKOW IIKOJBI, K
HCIOJIb30BAHUIO ATUX JOCTHKEHHUI B IPYTUX HayKax M MPUKIAJHBIX chepax;

2) rpa:kIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOTHEHUIO 00SI3aHHOCTEN TpaXkJIaHWHA U peali3allii €To MpaB, MPEICTaBICHUEM O
MaTeMaTUYeCKNUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUW, MPOIEAYD
Tpa)XIaHCKOTO 00IecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIEHUIO ITUYECKUX
mpo0JieM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHWEM JOCTHKEHUW HayKH, OCO3HAHHWEM BaKHOCTH
MOPaJIbHO-3TUYECKUX IPUHLMUIIOB B AEATEIBHOCTH YYEHOTO;
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3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE€ B pEHIeHMH MPAaKTHUYECKUX 3aJady MaTeMaTH4eCKOu
HAMPaBIIEHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTeMAaTHUYECKOTO 0Opa3oBaHUsI Ha MPOTSHKEHUU BCel
KHU3HU JJI1 YCIEeUIHOW MpodecCHOHANbHON NeATENbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TOCTPOCHHEM HWHAWBUAYAIBHOW TPAeKTOpUM OOpa30BaHUS M KU3HEHHBIX
IJIAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIPUATHUIO MaTEMaTHUYEeCKHX 00BEKTOB, 3a/1a4,
pelIeHu, pacCcyXAeHHI, YMEHUIO BUAETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MTO3HAHUSA:

OpHeHTaHI/ICﬁ B JCATCIBHOCTU Ha COBPCMCHHYIO CHUCTCMY HAYYHBIX HpeI[CTaBJIeHI/Iﬁ 00 OCHOBHEBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKAa, MPUPOJABI U OOIIEeCTBa, TOHUMAHHEM MAaTeMaTHYEeCKOW HayKu
Kak cepbl 4YeIOBEYECKOM MAEATENbHOCTH, 3TaloB €€ pa3BUTUS M 3HAYMMOCTU Ui Pa3BUTHUSA
LUMBUJIM3ALUU, OBJIAJICHUEM S3BIKOM MAaTEeMAaTUKHM U MaTeMaTH4YeCKOW KYyJIbTYypOill Kak CpeacTBOM
IO3HaHWA MHpPa, OBJIAJICHUCM HpOCTGfILHPIMH HaBbIKaMU HCCJIGIIOB&TGJIBCKOﬁ JACATCIIbHOCTH,

6) ¢usnyeckoe BocnuTaHue, (GopMUpPOBaHME KYJbTYPbI 310POBbSi H 3MOLUOHAJIBHOIO
os1aromosty4ms:

TOTOBHOCTBIO PUMEHATh MAaTEMAaTUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbs, BEACHHUS 3J0POBOTO
oOpa3a XU3HM (30POBOE THUTAHHWE, COATAHCHPOBAHHBIA PEXKUM 3aHITUA W OTIbIXA, PEryJspHas
¢busnueckas aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa peduieKCHH, MPU3HAHMEM CBOEro IMpaBa Ha
OLIMOKY U TaKOT0 K€ IIpaBa Ipyroro 4ejloBeKa;

7) 3Ko10TMYeCKOe BOCIIUTAHME:

OpI/IeHTaHI/ICf/'I Ha IPpUMCHCHUC MATCMAaTUUCCKUX 3HAHUHU IJid pCIICHHUA 3a/1a4 B O6HaCTI/I COXPAaHHOCTHU
OKpY)KaolIlel cpepl, IUIAHUPOBAHMUS TOCTYNKOB M OICHKM HMX BO3MOXHBIX TOCJIEICTBUN I
OKpY’KaloIlllel Cpebl, OCO3HAHUEM TJI00AIbHOIO XapaKTepa HKOJIOIMYECKUX IMpoOJIeM U ImyTed HxX
pelieHus;

8) ajanTauus K M3MEHAIIUMCS YCJIOBUSAM COLMATbHOM M IPUPOIHOM Cpe/bl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHSIX HEONPEAECNEHHOCTH, TOBBIIICHHUIO YpPOBHS CBOEH
KOMIIETCHTHOCTH 4€PEC3 MPAKTUICCKYIO ACATCIIbHOCTb, B TOM YHCJIIC YMCHUC YUUTHCA Y JPYTUX JIIOIIGIZ,
prOOpeTaTh B COBMECTHOM JIeATEIHbHOCTH HOBBIE 3HAHMSI, HABBIKY U KOMIIETEHIIUU U3 OTbITA IPYTHX;
HE00X0IMMOCThIO B (hOPMUPOBAHMM HOBBIX 3HAHWM, B TOM uucie (GOPMYIHPOBATH UJEH, MOHSATHS,
TUMOTE3bl 00 OOBEKTaX W SIBICHUAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABaTh JE(UIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYaIlMI0, BOCIPUHUMATH CTPECCOBYIO CHUTYAIUIO Kak
BbI30B, TpeOylOIIMA KOHTPMEp, KOPPEKTUPOBAaTh IpPUHUMAEMble peElIeHHs U JelcTBuUS,
(GbopMynUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, (JOPMUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIbTATBI
ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

ba3oBble JJornueckue AeMcTBHA:

® BEISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBbIC MPU3HAKH MAaTEMaTHYeCKHMX OOBEKTOB, TOHATHUH,
OTHOLICHUH MEXIy MOHATUSIMH, (GOpPMyIUpoBaTh ONPEAEIICHUS TOHITUNA, YCTAHABIMBATH
CYIIECTBEHHBIM MpU3HAK KiIacCHU(UKAIIMN, OCHOBAHHS Isi OOOOIICHHWS] W CpPaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO AHAJIN3A;

® BOCIIPpUHUMATh, (HOPMYIUpOBaTH U  TNPeoOpa3oBBIBATH  CYXKJCHUS:  YTBEPAHWTEIbHBIE U
OTpHUIIaTENbHbIE, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;
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® BEISIBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TMPOTHUBOpeuus B (pakTax, NaHHBIX,
HAONIOJICHUSX W YTBEPXKACHUAX, Mpeajiarath KPUTEPUU ISl BBISBICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIL;

e [eJlaTh  BBIBOJIBI C  HMCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W  HWHAYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

¢ pa3OupaTh J0Ka3aTeIbLCTBA MAaTEMAaTUYECKUX YTBEP)KIACHUH (TPSIMBbIE U OT IPOTUBHOTO), TPOBOIUTH
CaMOCTOSITEITLHO HECTIOKHBIC TOKA3aTEIhCTBA MAaTEMAaTHIECKHX (DAKTOB, BEICTPANBATh apT'yMEHTAIIHIO,
MPUBOIUTH IPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUSI;

® BEIOWpATh CIOCO0 penieHus y4eOHOM 3amadn (CpaBHHMBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BEIOMpaTh HanOoJIee OIXOSAIINNA C Y4ETOM CaMOCTOSTEIIBHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabcKue qeicCTBUA .

® 1ICIT0JIF30BaTh BOMPOCH KaK MCCIIEA0BATEIBCKUNA HHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH BOIPOCHI,
(buKcHpyOIIUe MPOTUBOPEUYUE, MPOOJIEMY, CaMOCTOATEIHHO YCTAaHABIMBATH HMCKOMOE W JaHHOE,
(hopMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO TMO3UIMIO, MHCHHC,

® [IPOBO/IUTH IO CaMOCTOATEIBHO COCTaBJICHHOMY IUJIAaHY HECJIOXKHBIM SKCIEPUMEHT, HEOOJbIIOoe
HCCJICIOBAHKE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB
MEXy COOOM;

® CaMOCTOSITEIIBHO ~ (pOPMYITUPOBATH OOOOIICHUS H BBIBOJBI [0 pe3yJbTaTaM IPOBEAEHHOTO
HAOJIIOJICHUS, WCCIICIOBaHMS, OICHUBATH JIOCTOBEPHOCTH IIOJIYYCHHBIX pE3YJIbTaTOB, BHIBOJIOB U
000011IeHMI;

® IPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE MPOLIECCa, a TAKXKE BBIJIBUTATh IPEINOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

® BLISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIUU, JAHHBIX, HEOOXOAUMBIX JIsi PEIICHUS
3a7a4u;

® BLIOMpaTh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(POPMALMIO PA3IUYHBIX
BHJIOB ¥ (DOPM IpeICTaBICHUS;

¢ BEIOMpaTh (hopMy TIpelacTaBiIeHHUs MHPOPMAIMM M WILTIOCTPUPOBATH pellacMble 3a/ladyll CXEMaMHu,
JauarpaMMaMu, HHOM rpadukoii 1 MX KOMOMHAIIMSIMH,

® OI[CHMUBATh HAACKHOCTh HMHPOPMALMH TIO KPUTEPUSIM, TPEIJTOKECHHBIM  YUYHUTEIIEeM N
chopMyTUPOBAaHHBIM CAMOCTOSITEIBHO.

KoMMyHnKaTHBHBIE yHUBepCAJIbHbIE YUeOHbIC 1eliCTBUA:

® BOCIIPpUHUMATHh U (POPMYJIHUPOBATH CYXKJACHUS B COOTBETCTBHH C YCJIOBHSIMH M IIEJISIMH OOIIECHUS,
SICHO, TOYHO, TPaMOTHO BBIp@)KaTh CBOIO TOYKY 3PEHMsI B YCTHBIX M NMUCHBMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUS 110 X0y PEIIeHUs 33a/1a4yi, KOMMEHTHPOBATh MOJYYeHHBIN PE3YIIbTAT;

®B x0/i¢ OOCY)XJIEHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAaE€MOU TEMBbI, MPOOJIEMBI, PEIIaeMoi
3a/1aud, BBICKA3bIBaTh MWJIEU, HAIEJICHHBIE HA TOWCK PEIICHUS, COMOCTABJISITH CBOM CYXKICHHS C
CYXJCHUSIMH JPYTUX YYaCTHUKOB JAHMAaNiora, OOHApPY>KMBAaTh pa3M4yhe U CXOJACTBO TMO3ULIMH, B
KOpPpEeKTHOI opme PopMyIHpoOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHNUS,

® [IPEJICTABJIATh  PE3yJbTAThl  PELIEHUs  3a/Jayd, DSKCIEPUMEHTa, HCCIEIOBaHUs, IMPOEKTa,
CaMOCTOSITENTLHO BbIOMpaTh (OopMaT BBICTYIUICHUs C y4€TOM 3aqad Mpe3eHTAllMd M OCOOEHHOCTEH
ayJIMTOPHH;

® [IOHUMATh U HCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U MHIUBUAYAJTbHOW PabOTHI MPHU pEIICHUN
y4eOHBIX MAaTEMATUICCKUX 3a]1a4;

® I[PUHUMATH II€JIb COBMECTHOHN JI€ATENbHOCTH, IUIAHUPOBATh OPTAHH3AIMI0 COBMECTHOW pPabOTHI,
pacmpenensats BHIbI padoT, JOTOBapUBATHCS, OOCYXKAATh MPOIECC U pe3yabTaT paboThl, 0000IIaTh
MHEHHUS HECKOJIBKHX JIIOJICH;
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® y4aCTBOBAaTh B IPYMIIOBBIX (hopMax paboThl (00CYKIeHUs, OOMEH MHEHUSMHU, MO3TOBBIC IITYPMBI U
JpyTHUE), BBIMOIHATH CBOIO YacTh pabOTBHl M KOOPJMHHUPOBATH CBOU JCUCTBHUS C JPYTUMH UYICHAMHU
KOMaH/bl, OIIGHMBATh KadeCTBO CBOEro BKJIaJa B OOmMH MPOAYKT IO  KPUTECPHSIM,
c(OpMyIHPOBaHHBIM yYaCTHUKAMHU B3aUMOCHCTBUSI.

PerHﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

Camoopranusanus:

® CaMOCTOSTEJIbHO COCTaBJIATh IJIaH, aJITOPUTM PELIeHUs 3aJaud (WU ero 4acTh), BBIOMpATh COCco0
peleHust ¢ y4éToM HUMEIOIUXCS PecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, SJMOLHOHAJIbHBIH HHTEJIEKT:

®BIA/NETh CINOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJI TIpolecca W  pe3ylibTaTa pelIeHHs
MaTeMaTUYECKOH 3a7auu;

® [IpE/IBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh IIPU PEIIEHUH 33J]a4l, BHOCUTh KOPPEKTUBBI B
JeSTeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JEATEIbHOCTH IMOCTABICHHOM L€ U YCIOBHSM, OOBICHATH
IOPUYMHBI  JTOCTM)KEHUS MJIM  HEJOCTIDKEHHMsl LeJNd, HaxoQuTh OIIMOKYy, JaBaThb OLICHKY
pUOOPETEHHOMY OTIBITY.

Il COAEP)KAHUE OBYYEHUA
7 KUIIACC

HavanpHble nonsTus reomerpun. Touka, npsiMasi, OTpe30K, Jyd. Yros. Bunasl yrios. Beprukanbusle n
CMEKHBIE  yribl.  buccekrpuca  yrma.  Jlomanas, MHoroyroiapHuk. IlapamnensHocTs U
NEPIEHIUKYJIAPHOCTD MPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBAa OCeBOM cummerpuu. llpumepsl cummerpuu B
OKpPY’KarollleM MUpE.

OcHOBHbBIE TIOCTPOEHMSI C TOMOUIbIO LHUPKYJIs M JuHeWku. TpeyronpHuk. BeicoTa, Mmenuana,
OucceKkTpuca, UX CBOICTBA.

PaBHOOeipeHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CBoiicTBa 1 IpU3HAKU paBHOOEIPEHHOT0 TpeyrojabHUKa. [Ipr3Haky paBeHCTBA TPEYTOJIbHUKOB.
CpoiicTBa M TpU3HAKU MapajUleNbHbIX NpsMbIX. CyMMa YIJIOB TpeyrojibHUKa. BHeIIHHWe yribl
TPEYroJIbHUKA.

[IpsimoyronbHbIN TpeyroabHUK. CBOMCTBO MeIUaHbl MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, TPOBEAEHHON K
runorenyse. IIpu3Haku paBeHCTBa IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpSMOYTOIBHBII TPEYTOJIBHUK C
yriom B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM, TEOpEMa O
00JIbI1IEM yTII€ U OOJIBIIEH CTOPOHE TPEYroidbHUKA. [leprneHaAuKyasp U HaKJIOHHAS.

I'eomerpuyeckoe mMecTo TOueK. buccekTpuca yriia M CEpeIUHHBIN NEPIEHIUKYISAP K OTPE3KY Kak
r€OMETPUYECKHE MECTA TOYEK.

OxpyKHOCTb U Kpyr, XopAa U JUaMETp, UX CBOMCTBA. B3auMHOE pacmnoiokeHUE OKPYKHOCTH U
npssMoi. KacarenbHast u cexkymias K OKpYKHOCTH. OKpyKHOCTb, BIIMCaHHas B yroyl. BnucaHHas u
OIMCaHHAasl OKPYKHOCTH TPEYTOJIbHUKA.
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8 KVIACC

UYeteipéxyronpHuku. llapamnenorpamM, ero Tmpu3Haku W cBoiicTBa. YacTHele  ciiy4yau
napajuiesiorpaMmoB  (IpsSIMOYIOJIBHUK, poMO, KBaJapar), HMX IPU3HAKM M CBOMCTBA. Tpameuus,
paBHOOOKas Tpanenus, e€ cBoiicTBa u npusHaku. [IpaMoyronbHas Tpanenus.

Meron ynBoenus weauanbl. lLlenTpansHas cummerpus. Teopema Dameca U TeopemMa o
IIPONTOPLIMOHAIIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTrobHUKA U Tpaneuuu. L{eHTp macc TpeyrojibHuKa.

ITonoGue TpeyroiabHUKOB, Ko3puuueHT nogodus. [IpusHaku nogobust TpeyrosibHuKoB. [lpumenenune
o100US TIPH PEIICHUH MPAKTUYECKHUX 3a/1a4.

CpoifctBa miomazaeil reomerpudeckux ¢uryp. Dopmynbl Ul IUIOIMAAUM  TPEYrOJIbHUKA,
napajuiesniorpamma, pomoa u tpanenun. OTHOMIEHUE TUIOMAACH MOA00HBIX QUTYP.

Beruucnienue miomanei TpeyrojbHUKOB U MHOTOYI'OJIbHUKOB Ha KJleT4aTol Oymare.

Teopema ITudaropa. Ilpumenenune reopemsl [ludaropa npu pemeHnn MpakKTUYECKUX 3a1a4.

CuHyCc, KOCHMHYC, TaHIE€HC OCTpPOrOo yIjla HIpsSMOYTOJIBHOIO  TpeyrojibHuka. (OcHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BriucanHble M LEHTpanbHBIE YIUIBI, YIOJ MEXKIY KacaTeabHOW M XOPAOH. YTIIIBI MEXAY XOpAaMH U
CeKyllMMHU. BrucaHHble M ONUCaHHBbIE YETHIPEXYTOJIBHUKH. B3anMHOe pacnoyiokeHue JByX
okpy>kHocTell. Kacanue okpyxHocteil. O01mue kacaTeibHbIe K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TaureHc yrios ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI
IIPUBEICHHUS.

Pemenue tpeyronpHukoB. Teopema KOCMHYCOB U TeOpeMa CUHYCOB. PellleHne npakTHUecKuX 3a1ay ¢
HCI0JIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

ITpeoOpaszoBanue nopodus. Ilogobue cooTBeTCTBEHHBIX JJIEMEHTOB.

Teopema o mpou3BENECHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHUX, TEOpeMa O
KBaJlpaTe KacaTeIbHOM.

Bektop, mmHa (MOIyib) BEKTOpa, COHAINpPABICHHbIE BEKTOPBI, IMPOTHUBOIOJIOXKHO HalpaBl€HHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMM Hal BeKTOopamu. PasnokeHue
BEKTOpa 10 JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHatsl BekTopa. CKalsipHOE NpPOU3BEICHHE
BEKTOPOB, IPUMEHEHNE AJI1 HAXO0XKICHUS JJINH U YIJIOB.

JlekapToBbl KOOpAMHATBI HAa IUIOCKOCTH. YPaBHEHHs MNPSIMOM M OKPYKHOCTH B KOOpJMHATAX,
IIepECEYECHUE OKPYKHOCTEN U MPAMBIX. METO KOOPAMHAT U €r0 IPUMEHEHUE.

[IpaBuiibHBIE MHOTOYrONbHMKHM. JlIMHA OKpy)XHOCTH. I'pamycHas M paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyx)HOocTel. [limomane kpyra, ceKTopa, CEerMeHTa.

JIBIKEHHMsI ITUIOCKOCTM UM BHYTPEHHHE CUMMETpUM (GuUryp (sJIeMeHTapHble MPEICTaBICHUS).
[TapannensHbii iepenoc. [1oBopoT.
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11l TEMATUYECKOE IIJIAHUPOBAHHUE

7 KJIACC
KoimuecTBo BocnurareabHbIi
4acoB KomnoneHnt
No Kon | JJIEKTpOHHBIE NMporpamMmbl
11/- HaumenoBaHue pa3jiesioB U TPO (undposbie)
11 TeM NMPOrpaMmbl Bce JbH | oOpa3oBaTeibHbIE
ro ble pecypchl
pao6
OThI
. JyxoBHO-
[Ipocreiimme reomeTpudecKue
N _ HpPaBCTBEHHOE
1 (GUrypsI U KX CBOWCTBA. 14 https://m.edsoo.ru/7f BOCIIHTAHIC
N3mepenue reomeTpudeckux 415e2e
I DcTeTnyeckoe
BOCIIHTAaHUE
DcreTndeckoe
) Tpeyrobix 29 1 https://m.edsoo.ru/7f = BocmnuTanme
415e2e [TarpuoTnueckoe
BOCIIHTAaHUE
DcreTndeckoe
BOCIIUTaHHE
3 [MapaienbHbIe TPsSMBIC, 14 1 https://m.edsoo.ru/7f = JlyxoBHo-
CyMMa YyIJIOB TPEYTrOJbHUKA 415e2e HPaBCTBEHHOE
BOCIIUTaHHE
DcreTndeckoe
4 OKpY>KHOCTB U KPYT. 14 1 https://m.edsoo.ru/7f =~ BocnuTanue
['eomerprueckue MocTpoeHUst 415e2e [TarpuoTnueckoe
BOCIIUTaHHE
JyxoBHO-
5 [ToBTOpenue, 0600IICHNE 4 1 https://m.edsoo.ru/7f = HpaBcTBeHHOE
3HAHUHN 415e2e BOCITUTaHUE
OBLIEE KOJIMYECTBO YACOB 68 4
[10 ITIPOT'PAMME
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8 KVIACC

KosmmuecTBo BocnurarejibHBI
4acoB i
Kon | DJeKTpOHHbIE KomnoHeHT
Ne HaumeHoBaHue pa3jiesioB U
tpo | (uudpposbIe) NPOrpaMMbl
n/ TeM NPOrpaMMbl
Bceer JbH | OOpa3oBaTe/ibHBbIE
n
1) ble PeCypcChl
pa6
OThI
JyxoBHO-
€HHOE
) https://m.edsoo.ru/7f4 HPEBCTROHHD
1 YeThIpEXyroIbHUKU 12 1 BOCIIUTaHHE
17e18
OcreTnyeckoe
BOCIIUTaHHE
Teopema dasneca u Teopema o Hyxostio-
HPABCTBEHHOE
PONOPIMOHATBHBIX https://m.edsoo.ru/7f4

2 15 1 BOCITUTAHUE

oTpe3Kax, oJ00HbIe 17e18

OcreTnyeckoe
TPEYTrOJbHUKU

BOCIIUTaHHE
IInomane. Haxoxnenue JyxoBHO-

3 IUTOMIA/ICH TPEYTOJIbHUKOB 14 1 https://m.edsoo.ru/7f4 HPaBCTBEHHOE
MHOTOYTOJIBHBIX (pUryp. 17e18 BOCIIUTaHHE
[Tnomaan monoOHBIX Guryp

4 Teopema ITudaropa u Hauana 10 1 https://m.edsoo.ru/7f4 =~ Dcretnyeckoe
TPUTOHOMETPHUU 17e18 BOCIIUTaHHE
VYTIBl B OKpYKHOCTH. ITatpuoTnueckoe
Brniucannble u onucaHHble https://m.eds0o.ru/7f4 BOCIIUTaHHE

5 YETBIPEXYTOJIbHUKH. 13 1 17618 OcreTnyeckoe
KacarenbHble K OKPYKHOCTH. - BOCIIUTaHHE
Kacanue okpyxHOCTEM

6 IToBTOpenue, 0600IICHNE 4 1 https://m.edsoo.ru/7f4 = 3Dcternueckoe
3HAHUU 17e18 BOCIIUTAHUE

OBUIEE KOJIMYECTBO YACOB 68 5

[10 ITPOITPAMME
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9 KJIACC

Kosn4yecrBo BocnurareabHbli
4acoB KOMIIOHEHT
Kon DJIeKTPOHHbIE NMPOrpamMMblI
Ne HaumeHoBaHue pa3jiesioB u
Tpos | (uudposBbIe)
n/n  TeM NPOrpaMmbl
bHBI o0pa3oBaTeIbHbI
Bcero
e pecypchbl
pabo
ThI
JyxoBHO-
Tpuronomerpus. Teopemsl https://m.edsoo.ru/ HPaBCTBEHHOE
1 KOCHHYCOB U CUHYCOB. 16 1 7f41a12c BOCIIUTaHHE
Pemenue TpeyroiabHIUKOB - OcreTnyeckoe
BOCITUTAHUE
JyxoBHO-
[Tpeo6 ous. aBCTBEHHOE
peobpaszoBaHue MO100us https://m.edsoo.ru/ HPABCTBCHH
2 MeTtpuueckue COOTHOLIECHUS 10 1 BOCIIUTaHHE
7f41al2c
B OKPYXXHOCTHU DcreTnyeckoe
BOCITUTAHUE
https://m.edsoo.ru/ = Dcteruueckoe
B 12 1
3 SITOpHL 7f41al2c BOCITUTAHHE
JlekapTOBBI KOOPAMHATHI Ha https://m.edsoo.ru/ = Dctetuueckoe
4 9 1
MIJIOCKOCTH 7f41al2c BOCIIUTAHUE
[IpaBunpHbIE [yxoBHO-
: MHOTOYTOJBHUKH. J[TnHa . https://m.edsoo.ru/ ;IESE;TTZT{};};%
Y TUTIOIIA/Th
ORPYXHOCTH 1 fiotan 7f41al2c
Kpyra. Beruucnenue
miomaaei
Tpynosoe
6 i — ocKoc 6 https://m.edsoo.ru/ = BocmuTaHue
BIDKEHUS TUIOCKOCTH
7f41al2c OcTeTnyeckoe
BOCITUTAaHHE
[yxoBHO-
7 Momopeme oboluenmie, 7y g egsaory  MPETIONOS
HMCTEeMaTH3aIUsl 3HAHUH
B 7f41a12c
OBIIEE KOJIMYECTBO YACOB 68 6

I10 ITPOT'PAMME
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IV ®opmsbl opranuzannu o0yueHust

[Ipn u3ydennn yueGHOTO MpeaMeTa MPUMEHSIOTCS KaK TPaAUIIMOHHbIE, TaK U

JTUCTaHIIMOHHBIE (OpPMBI  OopraHu3anuu oOydeHus. JlucranuponHsle ¢GopMbl  00ydeHHS
peanu3yroTcss B OCHOBHOM C NPUMEHEHHEM HH()OPMAlMOHHO-TEICKOMMYHHKAMOHHBIX CETeH
IPY OTIOCPEOBAHHOM B3aUMOJEHCTBUM ¢ o0ydaromumucsa. C UCIOIb30BAHUEM TUCTAHIIMOHHBIX
00pa30BaTENBPHBIX TEXHOJIOTHH MOTYT OpPraHU30BBIBATHCS CieAylomue (Gopmbl 3aHATHI Kak:
OHJIAH — YpPOKH, JIEKIMH, KOHCYJIbTAllUW, MPAKTUYECKUE 3aHATHUS; JabopaTOpHbIE pabOTHI,
KOHTPOJIbHBIE Pa0OTHI; CAMOCTOSTEIILHBIE PAOOTHI
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