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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOI' O NPEAMETA
«MATEMATHUKA»

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mporpamMma sBISETCS 4YacTbl0 OCHOBHOM MpOQecCHOHATbHON
obpazoBarensHOM iporpammbl CITO mo cnenmansHocTH 13.02.13 D)emyaramnus u
oOCITy’)KMBaHHE DSJECKTPUUECKOTO U JJIEKTPOMEXaHUYECKOro o0opyaoBaHus (IO
OTpaCIIsIM).

[Iporpamma paszpaborana B coorBerctBun ¢ ®PI'OC COO, Ha ocHOBe
TpeOoBanuil denepanbHOll 00pa30BaTENBbHOM MPOrpaMMbl CPEAHETO OOIIEro
oOpa3oBaHUs.

1.2. MecTto Yy4eOHOro mpeaMera B CTPYKType 00pa3oBaTebHOM
NMPOrpamMMblI

VYyeOuniii mpeameT «MaremaThka» OTHOCUTCS K MNPO(UIBHBIM yUeOHBIM
npeaMeraMm  o0meoOpa3oBaTEIbHOM  TMOATOTOBKU.  YYEOHBIM  mpeaMer
«Marematrkay u3ydaeTcs Ha yriyOJeHHOM YpOBHE.

Ocoboe 3HaueHWe Yy4yeOHBIM MpeaAMEeT HuMeeT Mpu (OPMUPOBAHUU U
Pa3BUTHH OOMIMX U MPOPECCUOHATIBHBIX KOMIIETEHIIUH:

OK 01. Beibupare cmnocoObl pemieHus 3a7ad  npodecCHuOHATbHOU
JeSITEIbBHOCTH MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpPEICTBAa TOWCKA, aHalu3a W
MHTEpIpeTaluy HHPOpMAMU U MHPOPMAITUOHHBIE TEXHOJIOTHH ISl BHIIOTHEHHUS
3a/1a4 Mpo(heCCUOHAIBHOU JIeSITEIbHOCTH.

OK 03. [TmanupoBath U peaqn30BbIBaTh COOCTBEHHOE TIPOGECCHOHATHFHOE U
JUYHOCTHOE pa3BUTHE, IpeaNPUHUMATEIbCKYIO JesITeIbHOCTD B
npodeccuoHabHON cdepe, UCIOIB30BaTh 3HAHUS IO MPaBOBOM U (PUHAHCOBOM
I'PaMOTHOCTH B Pa3JIMUHbIX KU3HEHHBIX CUTYyaIHIX.

OK 04. D¢ddexTnBHO B3auMoeHCTBOBaTH M padOTaTh B KOJUJICKTHBE M
KOMaH/Ie.

OK 05. OcyuiectBiiTh yCTHYI0O U NHCHbMEHHYIO KOMMYHHKAIMIO Ha
rocyapcTBeHHOM si3bike Poccuiickoit ®enepani ¢ y4eToM OCOOEHHOCTEM
COLIMAJILHOTO U KYJIBTYPHOTO KOHTEKCTA.

I[IK 3.2, OcyulectBiasTh MpoBeAeHUE pabOT MO  TEXHUYECKOMY
OOCITy’)KMBaHUIO M  PEMOHTY DJJIEKTPUYECKOTO U  3JIEKTPOMEXaHUYECKOTO
000py1I0BaHUS YIHEPIOyCTaHOBOK.

CormacHo yueOHOMY TutaHy mo crnenuaibHocTr 13.02.13 Dxkcemnmyaranus u
OOCITy’)KMBaHHE DSJICKTPUUECKOTO U 3JIEKTPOMEXAaHMYECKOro 000pyaoBaHHs (110
OTpaciisiM) KaXIblil 0O0ydYaromuiics BBIMOJHICT WHAUBUAYAIbHBIA TMPOEKT IO
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OJIHOMY M3 YYEOHBIX MPEJIMETOB 00111e00pa30BaTe/IbHON MOATOTOBKH (B TOM YKCIIE
no YIII1.01 MaremaTuka):
WHauBUIya IbHBIH TPOEKT (MIPeIMETOM He sBisieTcs) — 32* yaca.

1.3. TpeOoBaHus K pe3yJbTaTaM OCBOEHUsI Y4eOHOI0 NpeaMeTa

B pamkax ocBoeHus ydeOHoro mnpeamera «buonorus» obecrnednBaeTcs
JOCTHKEHHE OOYYaIOIIUMHUCA JIMYHOCTHBIX, METANpPEJAMETHBIX M TPEAMETHBIX

pE3yNbTATOB:

Ilnanupyembie
pe3yJIbTaThl
OCBOEHHS

OcHOBHbBIE NOKA3aTeJIU OIleHKH pe3yJibTaTa

Jlulmocmublepes'yﬂbmambt, 6 mom qucie.

B yactun -c(OOPMUPOBAHHOCTh ~ IPAXJAHCKOM MO3MLIMU  OOyYarolerocss Kak
rpakKIaAHCKOI0 AKTUBHOIO M  OTBETCTBEHHOIO WIEHAa POCCHUHMCKOro oOIIecTBa,
BOCIIUTAHUS OpeJCTaBIeHUEe O MaTeMaTUYEeCKUX OCHOBAaX ()YHKIIMOHHPOBAHHUS
pa3IMuYHBIX CTPYKTYp, SBJICHUH, HpPOLEAYyp TIpa’KJaHCKOro o0IlecTBa
(BBIOOpBI, OHpPOCHI W JpPYyroe), yMEHUE B3aUMOJIEHCTBOBaTh C
COLIMATIbHBIMM HMHCTUTYTaMHU B COOTBETCTBUM C HUX (QYHKUUSAMU U
Ha3HA4YEHUEM.
- c(hOpMHPOBAHHOCTh POCCHMCKOW TPAXKIAHCKOH HMJICHTUYHOCTH,
B yactu YBaXEHUA K MPOUUIOMY M HACTOALIEMY POCCUWCKOM MaTeMaTHKH,
IATPHOTUYECKOT'0 | 11eHHOCTHOE OTHOIIIEHHE
BOCITHTAHHSA K  JIOCTHXKEHUSM  pPOCCUHCKMX  MAaTeMaTMKOB U POCCHUMICKOMN

MaTeMaTHYeCKOM IIKOJIBI, MCIIOJIb30BAHUEC 3THX )IOCTI/DKGHI/Iﬁ B IpPYyrux
HayKaX, TCXHOJOT'UIX, ccbepax OKOHOMUKH,

- OCO3HaHME  JyXOBHBIX  [EHHOCTEH  POCCHUHCKOTO  Hapoja,
B yacTu 1yX0BHO- | c(hopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUYECKOTO MOBEICHMS,
HPaBCTBEHHOTO CBA3aHHOIO C TPAaKTUYECKUM TPUMEHEHHEM JOCTH)KEHUH HAayKu H
BOCIIMTAaHUA JIEATENIbHOCTBIO YYEHOI0, OCO3HAaHUE JIMYHOTO BKJIaZa B ITOCTPOECHUE

YCTOMYMBOTO OYAYIIETO;

- CTETUYECKOE OTHOLIEHUE K MUY, BKJIFOYAsl 3CTETUKY MaTEMaTUYECKUX
B yactn 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7a4, pEIICHUH, PaCCYXKICHUH,
ICTETHIECKOro BOCIIPUUMYHUBOCTH
BOCITUTAHHA K MaTeMaTH4E€CKUM acCIeKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA;

- c(OPMHPOBAHHOCTh YMEHHs NMPUMEHSATh MaTeMaTHUECKUE 3HAHUS B
B uacrtu WHTEpecax 30poBOro W 0Oe3omacHoro obpasza KU3HH, OTBETCTBEHHOE
¢usnueckoro OTHOLLICHHE K CBOEMY 310POBBIO (3mopoBoe [IUTaHUE,
BOCIIUTAHHA cOaaHCUPOBAaHHBIN PEKUM 3aHATHI U OTAbIXA, PETYIspHas (u3nueckas

aKTUBHOCTb),  (PU3MUYECKOE  COBEpIICHCTBOBAHHWE TMpPHU  3AHATHUAX

CIIOPTUBHO-03/TOPOBUTENILHOM JI€ATENBHOCTBIO;

- TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYIOJIOOMs, MHTEpEC K
B uactn pa3iInYHbIM cdepaM MpodeccrnoHalbHON AEATEeIbHOCTH, CBA3aHHBIM C
TPyA0BOTO MaTeMaTUKOM1
BOCIIUTAHHA U e€ MPUIOKEHUSIMHU, YMEHHE COBEpILaTh OCO3HAHHBIN BBIOOp Oyaylieit

npodeccuu U pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTH u CIIOCOOHOCTH
K MaTeMaTH4ecKoMy 00pa30BaHUIO U CAaMOOOPA30BAHHIO HA MPOTSKCHHUH




BCeH KHM3HM, TOTOBHOCTH K AaKTUBHOMY VY4YaCcTUIO B PCIICHHUU
MMPAKTUYCCKUX 3aaa4 MaTeMaTHUEeCKOI HAaIpaBJICHHOCTH;

B yactn
IKOJIOTHIECKOI0
BOCIIUTAHUSA

- c(OPMUPOBAHHOCTHh IKOJIOTHUECKON KYJIBTYPhl, TOHUMAHHUE BIIHSHUS
COIIMAIbHO-3KOHOMUYECKUX IIPOLIECCOB HA COCTOSHHME IPUPOJHOM U
COLIMAJIBHOM CpeJibl, OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHYECKUX
npo0OyieM, OpUeHTAalUsl Ha NPUMEHEHHWE MaTEeMaTHYeCKUX 3HaHUU JUIs
pemieHuss 3agad B OO0JIACTH OKpY)Kalolled cpepl, IUIAaHUPOBAHUE
MIOCTYIKOB M OLEHKH MX BO3MOXHBIX MOCIEACTBUH ISl OKPYKaIOIIEH
Cpenbl;

B yacTn nennoctn
HAYYHOTI'0
MO3HAHUA

- c(hOpMUPOBAHHOCTh MHUPOBO33pPEHU, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKU W OOLICCTBCHHOW NPAKTHKH,
IIOHUMaHUe MaTeMaTU4eCKOn HayKu

KaKk cgepbl 4YeIO0BEUECKOW JEeSATENIbHOCTH, J3TaloB €€ pa3BUTUS MU
3HAYUMOCTU Il  pa3BUTHA LMBWINM3ALMM, OBJAJCHUE  SI3BIKOM
MaTE€MaTUKd M MaTeMaTHYECKOW KYJIbTYpOH KaK CPEICTBOM ITO3HAHMS
MHUPA, TFOTOBHOCTb OCYIIECTBJIATH IPOEKTHYIO M MCCIIEN0BATENbCKYIO
JIeATEIbHOCTh UHANBUIYAJIBHO U B IPYIIIE.

Memanpeomemmnuwle pe3yibmamol, 6 MOM HUCIE:

1. YHuBepcaibHble YueOHbIe O3HABATE/IbHbBIE /IeiiCTBUS

Ba3zoBble
JOrH4ecKue
JNeHCTBUA

- BBIABIATH U XapaKTEpU30BaTh  CYLIECTBEHHbIE  IPU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, MOHATUNA, OTHOLICHUN MEXIYy MOHSTUSIMH,
(bopMyIHpOBaTH ornpezeneHus HOHSTUH, yCTaHaBIUBaTh
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMHM, OCHOBAHUS Ul 0000IIECHUS
U CPaBHEHHUS, KpUTEPUHU IIPOBOAUMOI0O aHAJIN3a;

- BOCHpPUHUMATbH, (OPMYIMPOBATE U NPeoOPa30BHIBATH CYKICHUS:
YTBEPAUTENIbHBIE U OTpHUIATENbHbIE, €IMHUYHbIC, YAaCTHbIE U OOIIHeE,
YCIIOBHBIE;

- BBISIBJIATH MaT€MaTH4YECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U
NpoTHBOpeuus: B (akTax, JaHHBIX, HAOMIOJEHUAX U YTBEPIKICHHSX,
IpeJularath KpUTEpUH
JUISl BBISIBJIEHUS 3AKOHOMEPHOCTEN M IIPOTUBOPEUNIL;

- JIeJ1aTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, TE€AYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIOYEHUH, YMO3aKJIIOUEHUH 10 aHAJIOTHH;

- TPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTeNbCTBA MAaTEMaTHYECKUX
yTBEp)KICHUH  (mpssMBlE M OT  NIPOTHBHOTO),  BBICTPAUBATh
apryMeHTaluIo, PUBOJIUTH MIPUMEPBI
U KOHTPIIPUMEPBI, 000CHOBHIBATh COOCTBEHHBIE CYXIECHUS U BHIBOJIBL;

- BBIOMpATh crocod perieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIICHUs, BbIOMpATh HamOosiee MOAXOIAMUA C Y4ETOM
CaMOCTOSITEJIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnble
HCCJIe10BaATEILCKHE
NeHcTBHUA

- HCIOJb30BaTh BOMPOCHI KaK MCCIIEJOBATENbCKUA HHCTPYMEHT
MO3HaHUs, (OPMYIMPOBATH BOIPOCH], (PUKCHPYIOIINE MPOTHBOPEUHE,
npobieMy, ycTaHaBIUBaTh KICKOMOE U JaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

- TPOBOAWUTH CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  3KCIIEPUMEHT,
WCCIIEIOBaHHE 110 YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTHYeCKOro
00BEKTa, SIBIICHUs, TPOLIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00beKTaMH, SIBICHUSMH, IPOLIECCAMH;

- CaMOCTOATENIbHO (OpMYJIHpPOBAaTh OOOOIIEHUS M BBIBOJABI IO




pe3yibpTaTaM MPOBEACHHOTO HAOJIOJCHHS, MCCIICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTbH MOTYYCHHBIX PE3YIIbTATOB, BRIBOJIOB U 000OIICHHUIA;

- MMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOIECCA, a TAKKE BBIJBUTATh
MPEANOJI0KEHHUS O €T0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢
uHdopmanuen

- BBIBIATH JeUUUTH WMH(GOPMALUU, TaHHBIX, HEOOXOIUMBIX s
OTBETA Ha BOMPOC U IS PEIICHUS 3a]1a4H;

- BbIOMpaTh HH(POpPMALMIO U3 HCTOYHUKOB PA3IMYHBIX THIIOB,
aHAIM3UPOBATh, CHUCTEMATU3UPOBATH u WHTEPIPETUPOBATH
MH(OPMALINIO Pa3IUYHbBIX BUOB U (hOPM MpeacTaBIcHUS;

- CTPYKTYpHpOBaTh HH(DOpPMAIHIO, TMPEACTABIATH €€ B Pa3IMYHBIX
(hopMax, UIUTFOCTPUPOBATH I'paUUECKU;

- OlEHWBaTh HAAGKHOCTH HHGDOpPMAIMM TIO  CAMOCTOSATEIHHO
c(hOpMYIMPOBAHHBIM KPUTEPHUSIM.

2. YHuBepcaJbHbIE K

OMMYHHKATHUBHBLIC JecTBUA

Oomenne

- BOCHpPUHMMATh U (OPMYJIUPOBATH CYXKIEHHS B COOTBETCTBUU C
YCIOBUSIMU U LEISAMHU OOLIEHMs], SICHO, TOYHO, I'PAMOTHO BBIPAXaThb
CBOIO TOUKY 3peHus B YCTHBIX
1 NIACBMEHHBIX TEKCTaX, AABaTh ITOSICHEHHUs 10 X0y PELICHHUs 3a7a4H,
KOMMEHTHUPOBATh NIOJy4YEHHBIN PE3YIIbTaT;

- B X07e 00CYX/eHHs 3a/1aBaTh BOIPOCH IO CYHIECTBY 00CYyX)IaeMoil
TEMBbI, IIPOOJIEMBI, pellaeMoi 3aa4M, BICKa3bIBaTh MJIEH, HallCJICHHbIE
Ha IIOMCK pEUICHUs, COINOCTABIATH CBOM CYXACHHUSA C CYKICHUSMH
JAPYTUX YYaCTHUKOB JMajora, OOHapyXkHMBaThb pa3iMyde U CXOACTBO
MO3UIHK, B KOPpeKTHOW ¢opme (GopMymupoBaTh pa3HOIIIACHS, CBOH
BO3pa)KECHHUS;

- IPEACTABIATH PE3yibTaThl PpELICHHsS 3aJadd, DKCIIEPUMEHTA,
UCCIIEIOBAaHMsI,  IMPOEKTa, CaMOCTOSTEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHMS C Y4€TOM 3aJad [pEe3eHTallud U OCOOEHHOCTEH
ayJIUTOPHH.

CoBMecTHAs
NeATEJbHOCTh

- TIOHMMaTb M HCIOJIb30BAaTh IPEUMYLIECTBA KOMaHAHOM U
WHIUBUAYAIbHON paOOThl MpHU pELIEHUH y4eOHBIX 3ajad, MPUHUMATH
LEelb COBMECTHOM  JEATEIIBHOCTH, IUIAHWPOBAThb  OPTraHU3ALMIO
COBMECTHOM pabOThI, pacmpeneisiTh BHABI PabOT, JOTOBapHBATHCA,
o0cyxmarh TIpoliecC W pe3ynbTaT paboThl, 0000IaTh MHEHUS
HECKOJIBKUX JIIOJEH;

- y4yacTBOBaThb B TIpyHHoBBIX (opmax paboThl (00CykIeHus, oOMeH
MHEHMH, «MO3TOBbIE€ HITYPMBI» W HHBIE), BBINOJHATH CBOK 4YacTb
paboTel M KOOPAMHHUPOBATH CBOU JIEHCTBUS C JPYTMMH YJIE€HAMH
KOMaH/Ibl, OLIEHUBaTh KayeCTBO CBOETro BKJaJa B OOIIMH MPOJYKT IO
KpUTEpUsIM, cHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

3. YHuBepcaJbHbIE P

CryJIsiTUBHBIC HeﬁCTBHH

Camoopranmu3anusi | - COCTaBJISITh IIJIaH, aJITOPUTM PELLIEHUS 3aa4uH,
- BBIOMpATh CMOCOO pemieHus ¢ YYETOM HUMEIOIIMXCA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH,
- apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPWUAHTHI PELICHUN C Y4ETOM
HOBOH MH(OpMAIUH.

CaMOKOHTPOJIb - BJIaJIETh HAaBBIKAMU T103HABATEIbHOW pEQIIEKCHUH KaK OCO3HAHUSA

COBEPILIAEMBIX IEUCTBUI U MBICIUTEIbHBIX MIPOLIECCOB, UX PE3YJILTATOB,
BJIaJIETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTpPOJS Ipolecca U
pe3ysbTaTa pelleHrs MaTeMaTH4eCKOM 3a1a4uu;

- MpeABHUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HHKHYTH MpPU pEIICHUU
3a/1aud, BHOCUTb KOPPEKTHUBBI B JICSITEIIbHOCTh HAa OCHOBE HOBBIX




OOCTOATENLCTB,  JIAHHBIX,  HAHJEHHBIX  OMMOOK,  BBISIBICHHBIX
TPYIHOCTEN;

- OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEJIU U YCIOBHUSAM, OOBSICHSITH
NPpUYUHBI JOCTHIXCHUA UIIN HECAOCTUXKCHUA PCIYJIIbTATOB ACATCIBHOCTH,
HaXOAUTh OUIMOKY, AaBATh OLIEHKY IPUOOPETEHHOMY ONBITY.

OcHoBHBIE ITOKA3aTeJHN OLCHKH NMPEAMETHBIX PE3YyJbTATOB:

1) cBOOOIHO OIEpUPOBATH TOHATUSMH: PALMOHAIBHOE YUCIO, OCCKOHEYHAs MEpUOIYeCKast
IpoOb, MPOLEHTHI, UPPALUOHATIBHOE YHMCIO, MHOKECTBA PALMOHAIBHBIX WU JAEHCTBUTEIbHBIX
YHCel, MOAYJb JICHCTBUTENBHOTO YHCIA; MPUMEHATh IpOOM M TPOLEHTH I PEIICHHS
NPUKIAAHBIX 3aJad W3 pa3IMuYHBIX oOTpaciedl 3HaHUH W peasbHOM KHU3HHM; IPUMEHSTbH
npuONIMKEHHBIE BBIYMCICHUSA, TPaBWIA OKPYIJICHHSA, TPHUKUAKY W OLEHKY pe3yibTara
BBIUMCIICHUH; CBOOOJHO ONEpPUPOBATH IOHATHEM: CTENEHb C LEeJIbIM II0Ka3aTeleM,
WCIOJB30BATh MOIXOASANIYI0 (OpMy 3amucH JEHCTBHTENBHBIX YHCENT JJIsl pPEUICHHUs
NPAaKTUYECKUX 3ajjad M MPEJCTaBICHUS JaHHBIX; CBOOOJHO ONEPUPOBATH IOHATHEM:
apu(MEeTHIECKUI KOPEHb HATYPaIbHON CTENEHH; CBOOOIHO ONIEPUPOBATH MOHATHEM: CTEIICHB C
palMoOHANBHBIM IOKa3aTejleM; CBOOOJHO ONEepUpOBaTh HOHATUAMM: Jiorapudm uyucia,
JECATUYHbIE W HaTypallbHbIe JIOTapu(MbI, CBOOOJHO ONEPUPOBATH TMOHATHIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTaHI€HC YHCJIOBOI'O apryMeHTa; ONEpHpOBATh MOHATUSMH: APKCHHYC,
APKKOCHHYC M apKTaHT'€HC YHCIOBOTO apryMEHTAa.

2) cBOOOIHO OMEPUPOBATh MOHATUSMH: TOXICCTBO, YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC
YpaBHEHHsI W YpaBHEHHA-CICACTBHS, PAaBHOCHUJIIbHBIC HEPABEHCTBA; MPUMEHSTH pa3IHMYHbIE
METO/bl pEIIEHUs] palMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX YPaBHEHHH, HNPUMEHSITh METOA
WHTEPBAJIOB I PEIICHHs] HEPaBEHCTB; CBOOOIHO ONEPHPOBATH MOHSITHUSIMHU: MHOTOWIEH OT
OJTHOM MepeMEeHHOM, MHOTOYJIeH C LIEeJIbIMU KO3(ppuLneHTaMu, KOpHU MHOTOWIEHA, IPUMEHATh
JIeTICHe MHOTOWJIeHa Ha MHOTOWIEH C OCTaTKoM, Teopemy besy m teopemy Bumera mis
pemieHust 3ajxad;  CBOOOJHO ONEPUPOBATh MOHATHAMM: CUCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuIla, ONPEACTUTENh MATPULBI 2 X 2 M €ro TEOMETPHYECKHUH CMBICI, HCIIOIb30BaTh
CBOWCTBA OMpeAenuTens 2 X 2 JUIsl BBIUMCIEHUS €0 3HAUeHUs!, IPUMEHATh ONpeAETUTENH s
pelIeHHsI CHCTEMBI JIMHEHHBIX ypaBHEHUH, MOAEIHPOBATH peallbHbIE CUTYAIlMd C MTOMOIIBIO
CHCTEMbI JINHEHHBIX ypaBHEHMH, MCCIE0BATh MOCTPOCHHbIE MOJENIN C MOMOIIBIO MaTpHUI] U
ONPEACINTENECH, WHTEPIPETUPOBATh MOJYYEHHBIA PE3YyJbTaT, HCIOJIb30BaTh CBOMCTBA
NEUCTBUM C KOpHSIMM JJisi [peoOpa3oBaHMsl BBIPAXKEHMI; BBIIOJIHATh IPEoOpa3OBaHUS
YHCIIOBBIX BBIPAXKEHUH, COAEPIKAIIMX CTENEHU C PALMOHAIBHBIM IOKa3aTelIeM; HMCII0JIb30BaTh
cBOMcTBa JjorapumoB Ui MpeoOpa3oBaHUs JOrapu(PMHUUECKUX BBIPAKEHUH; CBOOOIHO
OIIEpPUPOBATH MOHATUSMH: HPPALMOHAJIbHBIE, TOKa3aTeIbHbIE U JOrapu(pMHUUECKUE ypaBHEHMUS,
HAXOJUTh MX PEIICHUS C TIOMOIIBI0 PAaBHOCHIBHBIX TEPEXOI0B HMIIM OCYIIECTBIISAS MPOBEPKY
KOpHEH; MpPUMEHSATh OCHOBHbIE TPUTOHOMETpHUEcKue (OpMyabl JUid TNpeoOpa3oBaHU
TPUTOHOMETPHUYECKUX BBIPAKEHHIA; CBOOOHO OMEPHPOBATH TOHSITHEM: TPUTOHOMETPUIECKOE
ypaBHEHHE, MPUMEHATh HeoOXoxumble (OpMYJIbl JUIs pEIIeHUS OCHOBHBIX THIIOB
TPUTOHOMETPHUYECKUX YPAaBHEHHIA; MOJEIHPOBATh PEaJbHBIC CHTYallMd Ha SI3BIKE anreOpwl,
COCTABIISATh BBIPAXKEHMS, YPaBHEHUsS, HEPAaBEHCTBA [0 YCIOBHIO 3aJlaud, HCCIEI0BaTh
MOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areOpsl.

3) cBOOOAHO ONEpHUpOBaTh MOHATHAMHU: (YHKIHMS, CHOCOOBI 3amaHHUs (YHKIUH, B3aUMHO
oOpaTHble (QYHKIMH, KOMIO3UIUs (YyHKIUH, rpa@uk (YHKIUHU, BBIIOJIHATH AJIEMEHTapHbIE
npeoOpa3oBanus TpadukoB (GYHKIUH; CBOOOJHO OMEPUPOBATH MOHATHUAMU: 00JACTh
OTIpEeNleJIeHUsT W  MHOXXECTBO 3HaueHWH  (yHKOMHM, HyTd (QYHKIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA; CBOOOJHO OMNEpUPOBATh MOHATHUAMH: YETHBIE M HEUETHBIC (DYHKIUH,
nepuonnveckne (QyHKIUU, TIPOMEXYTKA MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMBI 1 MUHHUMYMBI
¢byHkunMM, HamOoNbllee W HaWMEHbIIEe 3HAa4YeHHWE (QYHKIUU Ha IMPOMEXKYTKE; CBOOOTHO
OIIEPUPOBATh NOHATHAMM: CTENEHHas! (YHKLHUS C HATYPAJIBHBIM U IIeJIbIM [TOKa3aTeeM, rpaduk
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CTENEHHON (DYHKIMM C HaTypaJlbHBIM U LIE€JIbIM ITOKa3aTenaeM, rpaduk KOpHsS n-Oi CTENEHU Kak
¢byHKIMKM OOpaTHOM CTENeHM C HaTypajJbHBIM II0Ka3aTeleM; OIEPHPOBATH TMOHATHIMHU:
JUHEWHas, KBaJpaTU4yHas M JApOOHO-IMHEHHAas (DYHKLUMHU, BBIIOJHATh 3JIEMEHTapHOE
UCCIIEIOBAaHNE M TOCTPOCHHE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH MOHATHSIMH:
HoKa3aTejabHass U Jorapupmuueckas (QpyHKIMM, MX CBOMCTBA U rpaduKH, MCIOJIb30BaTh UX
rpaduKu U pelieHus] ypaBHEHUH; CBOOOAHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETpUYECKAs
OKpPY)KHOCTb, ~ ONpEJAEICHUE TPUTOHOMETPHUUECKUX (YHKLUUH  YHUCIOBOIO  apryMEHTa;
UCTOJIb30BaTh Tpaduku (GYHKIMHA Ui KCCIEAOBAaHUS IMPOIECCOB M 3aBHUCHUMOCTEH NpU
pelIeHNH 3a7a4 U3 APYrHX Y4eOHbIX IPEAMETOB U PeaJbHOM KM3HH, BbIpaXaTh (opMmyiamu
3aBUCHUMOCTH MEKIy BEITUYUHAMU;

4) cBOOOIHO OIEPUPOBATH HOHITUSIMHU: apUPMETHYECKas M TEOMETPUYECKas IMpOrpeccus,
0eCcKOHEeuHO yOBIBaOIIasi TEOMETPUYECKast MPOTPECCHs], TMHEHHBINA M SKCIIOHEHIIUAIBHBIA POCT,
(bopMyIa CIIOKHBIX MIPOLIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE; UCIIOJIb30BaTh MPOrPECCUU
IUISL PEUICHUs PeabHBIX 3a]a4 MPHUKIATHOTO XapaKTepa; CBOOOAHO ONEPHUPOBATH MOHATHIMH:
[10CJIeI0BATENbHOCTb, COCOOBI 3aJaHMs ITOCIIE10BaTEIbHOCTEH, MOHOTOHHBIE U OTPaHUYECHHBIE
IIOCJIEZI0BATEIBHOCTH, IOHUMATh OCHOBBI 3apOKICHUSI MaTEMaTHUYECKOI0 aHaIn3a Kak aHalu3a
0ECKOHEYHO MallblX; CBOOOJHO ONEPHPOBATH MOHATHSMU: HENpPEpbIBHbIE (YHKLIHH, TOUKU
paspbiBa rpaduka (QYHKIWH, acUMITOTHl rpaduka (YHKIUH; CBOOOJHO OIEPUPOBATH
NoHATHEM: (YHKIHUS, HENPEpbIBHAS Ha OTPE3Ke, IPUMEHATh CBOMCTBA HENPEPHIBHBIX (DYHKIIMIA
JUIs pellieHus 3ajad; cBOOOJHO ONEpUpOBaTh NOHATHUAMHU: IE€pBas U BTOpas IPOU3BOJHBIE
¢GbyHKIMH, KacaTesnbHas K TpapuKy QyHKIMU; BEIYUCIATH IPOU3BOIHBIE CYMMBbI, IPOU3BEICHHUS,
YaCTHOTO W KOMIIO3UIMHM JBYX (YHKIWH, 3HATh MPOH3BOJIHBIC JIIEMEHTAPHBIX (YHKIWN;
UCIOJIb30BATh T€OMETPUUYECKUM U PU3NUECKUI CMBICI IIPOU3BOIHOM /7S peILIeHHs 3a/1ay.

5) cBOOOAHO oOmepUpOBaTh TMOHATHUSMH: MHOXECTBO, OIEPALMM HAJ MHOXXECTBAMH,
HCII0JIb30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapar il ONMCAHUSA PEAIBHBIX NPOLECCOB U
SBJICHUN, TpU pELIEHUW 3a7ady U3 JpYruX ydyeOHBIX NPEIMETOB; CBOOOJHO ONEPUPOBATH
MOHATHSIMU: OINIPENEIICHUE, TEOpEMa, YPABHEHHE-CIEACTBHE, CBOMCTBO MaTeMaTH4E€CKOIO
00BEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHHS U HEPABEHCTBA.

6) cBOOOIHO OTIEPHPOBATH MOHATHIMHE: HATYPATbHOE H €TI0 YHCIIO0, MHOKECTBA HATYPaJIbHBIX
U LEJbIX YUCEeJl, UCIIONB30BaTh Mpu3HaKku Aenumoctu nenbix ynucen, HOJ u HOK naTypanbHbIX
qucen A pelleHus 3a/1ad, IPUMEHATh alroput™ EBkiinza; cBoOOIHO onepupoBaTh NOHATHEM
OCTaTKa M0 MOJYJII0, 3allMChIBaTh HAaTYpaJbHbIE YMCIA B Pa3IMYHBIX MO3UIIMOHHBIX CHCTEMaxX
CUMCIIEHUS; CBOOOJHO OIEpUPOBATh MMOHATUAMHU: KOMIUIEKCHOE 4YHCIO M MHOXECTBO
KOMIUIEKCHBIX ~ YHCEN, MpeJICTaBIsATh KOMIUIEKCHbIE 4YHClia B  aireOpandyeckol u
TPUTOHOMETpHUECKON (hopMe, BHINOIHATH apu(PMETHUYECKUE ONEepaluu ¢ HUMU U U300paXkaTh
Ha KOOPJMHATHOM IJIOCKOCTH.

7) CBOOOTHO OIIEpUPOBATh MOHSTHAMM: UPpaLMOHAIILHBIE, IIOKa3aTeNbHbIE
u JorapuMUYECKUE HEPAaBEHCTBA, HAXOAUTh HX pELIEHUS C IOMOIIBI0 PAaBHOCHIBHBIX
MEPEX00B; OCYIIECTBIATh OTOOpP KOpHEH MpH PELICHUH TPUTOHOMETPUYECKOTO ypaBHEHHS;
CBOOOZIHO  OMEpUPOBATH  IOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IMPUMEHSTh
Heo0XoauMBble (HOPMYJIbl Uil PELICHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPaBEHCTB;
CcBOOOZHO  OmepUpoBaTh  MOHATUSMHU:  CHUCTEMa W COBOKYMHOCTh  ypaBHEHUI
U HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTh PELICHUS] CUCTEMBI U
COBOKYITHOCTEH pallMOHANBHBIX, HUPPALUOHAIBHBIX, MOKAa3aTeNbHBIX M JOrapuMHUUECKUuxX
YPAaBHEHUI M HEPABEHCTB;, pEIIaTh palUOHAIbHbBIE, HWpPpALMOHAIbHBIE, I10Ka3aTEIbHBIE,
Jorapu@MuUecKie U TPUTOHOMETPUUECKHE YPaBHEHHSI M HEPABEHCTBA, COJIEPKAIEe MOJIYIIN U
napaMeTpsl; NPUMEHATh rpaduyeckue MeTOJbl JJs pPEUIeHHs YPaBHEHUH U HEpaBEHCTB,
a TaKkKe 3aJad C IMapaMeTpaMu; MOJEIMPOBaTh pealbHbIE CUTyallUM Ha S3bIKE alreOphl,
COCTaBJIATh BBIPDAKEHUS, YPABHEHMs, HEPAaBEHCTBA M HX CHCTEMBI IO YCIOBHMIO 3a/]auH,
UCCIIeI0BaTh IIOCTPOEHHBIE MOJEIH C UCIOIb30BAHUEM alIapara ajareOpbl, HHTEPIPETUPOBATh
IIOJIyYEHHBIN pe3yJIbTar.

8) crpouth rpaduKd KOMITO3UIMK (YHKIHNA C MOMOIIBIO 3JEMEHTApHOTO HCCIACIOBAHHUS MU
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CBOWCTB KOMIIO3WIIMM JBYX (YHKIIUH; CTPOUTh TEOMETPUYECKHE O0O0pa3bl ypaBHCHHH U
HEPaBEHCTB Ha KOOPJAWHATHOHM IJIOCKOCTH; CBOOOJHO ONEpUPOBATh IMOHATUSAMHU: Tpaduku
TPUTOHOMETPUUECKUX (YHKUUH; NPUMEHATh (PYHKUIUHM Ui MOAEIMPOBAHUS M UCCIIEIOBaHMS
peaJIbHBIX MTPOLIECCOB.

9) wucmonb30BaTh MPOHM3BOMHYIO JUIsl  HCCIIENOBaHHMs (DYHKOMM HAa MOHOTOHHOCTB
U HKCTPEMYMBI; HAXOIUTh HAUOOJbIEEe U HAMMEHbIIEE 3HAUYCHUS (YHKIUU HETPEPhIBHON Ha
OTpE3Ke; UCMOJIb30BaTh IPOU3BOIHYIO Ul HAX0XKIECHUS HAUIY4IIEero pelieHns B MPUKIAIHbIX,
B TOM 4YMCJIE€ COLMAIBbHO-3KOHOMHUYECKHX, 3aJauyax, JJIs ONPEIEIICHNUs CKOPOCTU U YCKOpPEHUs
nporecca, 3ajaHHOro (Gopmyinod uiu rpadukoM; CBOOOJHO ONEPUPOBATH HOHATHSIMM:
nepBooOpasHasi, oNpeeIEHHBINA HHTETPall, HAXOANUTh EPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKITHIA
U BBIYMCIATH UHTErpai 1o ¢popmysie Herorona—JIeliOHMIA; HAXOIUTH IUIOIAAM MJIOCKUX (Uryp
n O0O0OBEMBI TEN C IOMOULIbIO HHTErpaja; HMETh NPEICTaBICHHE O MaTeMaTH4YeCKOM
MOJICJIMPOBAaHUM Ha TMpUMepe cocTaBieHus au(pdepeHIuaNbHbIX YpaBHEHMH; pelaThb
MPUKIIAJAHBIE 33/1a4M, B TOM YHCIIE COLMATBHO-3KOHOMUYECKOTO M (DPU3UYECKOTO XapakTepa,
CpeACTBaMHU MaTeMaTUYECKOI0 aHaJIN3a.

10) cBOOOAHO OIEPUPOBATH OCHOBHBIMH MOHSATHSAMHU CTEPEOMETPUU IPU PCIICHUH 3a1ad M
IIPOBEICHUU MaTeMaTHUYECKUX PACCYXKACHUMN; IPUMEHITh AaKCUOMBI CTEPEOMETPUH U CIEICTBHS
U3 HHUX TPH PEIICHHH TeOMETPHUYECKUX 3a1ay; KIaCCU(PHUIMPOBATH B3aUMHOE PACIIOIOKEHHE
OpSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE; CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMM C YIJIaMU B IPOCTPAHCTBE:
MEXJy NPSMBIMU B NPOCTPAHCTBE, MEXIY NPSAMOH M IUIOCKOCTHbIO; CBOOOJIHO ONEpUPOBATH
MOHATHUSIMH, CBSI3aHHBIMU C MHOTOTPaHHHMKaMH; CBOOOJIHO pacrno3HaBaThb OCHOBHBIE BH/IbI
MHOIOIpaHHUKOB  (mpu3Ma, NOUpamMuaa, [OpsMOYrojbHBIA  Mapauienenunesn,  Kyo);
KIaccu(UIIMpPOBaTh MHOTOTPAHHUKH, BBIOMpas OCHOBAaHHUS JUIS KiIacCU(UKAIMH, CBOOOIHO
OIIEpPUPOBATH NOHATUSAMM, CBA3aHHBIMU C CEYEHHEM MHOTI'OI'PAaHHHMKOB IIJIOCKOCTBIO; BBIITOJIHSATD
napajulesibHOe, IEHTPaJbHOE M OPTOTOHAJIBLHOE MPOEKTHpOBaHHE (GUIYpP Ha IUIOCKOCTD,
BBIMOJIHATE M300pakeHHst (UIryp Ha IUIOCKOCTH; CTPOMTh CEUYEHUS MHOTOIPAaHHHKOB
Pa3IMYHBIMU METOJIaMH, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXH W3 PUCYHKOB IMPOCTHIX
00BbEMHBIX (UTYyp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYMCIATH IUIOMIATU TOBEPXHOCTEH
MHOTOTPaHHUKOB (IpHU3Ma, NHpaMuja), TeOMETPUUYECKHX Tel C IMPUMEHEHHEM (OpMYIT;
CBOOOJHO  ONEpUpOBaTh MOHATHSAMM: CHMMETPUS. B  IPOCTPAHCTBE, IIEHTP, OCh
U IUIOCKOCTh CHMMETPUHM, LEHTP, OCh U IUIOCKOCTh CHMMETPUU (UTYpBI; CBOOOIHO
OIEpPUPOBATH MOHATHSAMHU, COOTBETCTBYIOIIMMHU BEKTOpPaM M KOOpAMHATAM B IPOCTPAHCTBE;
BBINIOJIHATH JACMCTBHSI HaJl BEKTOpaMH; pellaTh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKHX
OTHOLICHUHA U HAXOXJIEHUE I€OMETPUYECKUX BEJIMYUH, MPUMEHSS H3BECTHBIE METOABI MpHU
pelIeHnr MaTeMaTHYeCKUX 3ajjad MOBBIIIEHHOIO U BBICOKOI'O YPOBHS CIIOKHOCTH; MPUMEHSTh
NPOCTEHIINE MPOrpPaMMHBIE CpPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IPH
pElIeHNH CTePEeOMETPUUECKUX 3a/]ay; H3BJIEKaTh, MPeoOpa3oBbIBAaTH U HHTEPIPETUPOBATH
MH(OPMAIIHIO O TPOCTPAHCTBEHHBIX FEOMETPHUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKax
U PUCYHKaX; MPUMEHSTHh IOJIyY€HHbIE 3HAHMUS Ha MPAKTUKE: CPaBHUBATh M aHAIU3HPOBATh
peanbHbIE CHUTyallMM, TPUMEHSATh W3YUYEHHBIE TMOHATUS B TIpOLIECCe TOMCKA pPELICHHS
MaTeMaTHuecku c(opMynupoBaHHOW MPOOJEMbI, MOJEIUPOBATh pEANbHbIE CHUTYalluu
HAa A3BbIKE T€OMETPUH, UCCIIEI0BATh TOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM I€OMETPUUECKUX
MOHATUM W TeopeM, ammapata anreOpbl, pelarh IpaKTHYeCKHWe 3a7laud, CBSI3aHHBIE C
HaXOXXJICHUEM TIEOMETPUYECKUX BEJIMYMH, HMETh MpPEJCTaBIeHUS OO0 OCHOBHBIX JTarax
pa3BUTHS FEOMETPUH KaK COCTaBHOM yacT (pyHAaMEeHTa pa3BUTHUS TEXHOJIOTHH.

11) cBOoOOMHO oOmEpUPOBaTh MOHSATHSIMH, CBS3aHHBIMH C LWIMHAPHYECKOH, KOHHYECKOH H
chepuueckoil MOBEPXHOCTAMHU, OOBACHATH CIOCOOBI MOJYYEHHs; ONEPUPOBATh MOHATHUAMH,
CBSI3aHHBIMHU C TeJlaMH BpPALICHUS: LMIMHIPOM, KOHYCOM, cepoil M IIapoM; pacro3HaBaTb
Tena BpamieHus (IWIMHIP, KOHYC, cdepa W 1ap) U OOBSACHATH CIOCOOBI TMONYYEHUS Tl
BpALICHHS; KJIACCH(PHULIMPOBATh B3aUMHOE PACIONIOXEHUE cepbl U IIOCKOCTH; BBIYHMCIATH
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeN BpalleHHs, 00bEMBI M MJIOMIAN TOBEPXHOCTEH
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MHOTOI'PaHHUKOB U TeJI BPALLlCHHsI, FEOMETPUYECKHUX Te C NMPUMEHEHUEM (popMyil; cBOOOIHO
OIIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C KOMOMHALMSAMH Tell BPALCHUS U MHOTOTPAaHHUKOB!
MHOTI'OI'pDAaHHHMK, BIHCaHHBI B cdepy M ONMCaHHBIH OKOJIO cdepsl, cdepa, BIUCaHHAs B
MHOTOTPaHHUK WJIM TEJIO BPALIEHUS; BBIUUCIATH COOTHOLIEHMS MEXAY IUIOMIAIIMU
MOBEpXHOCTEH M 00bEMaMU NOJOOHBIX Ted; M300pa)kaTb HU3ydaeMble (DUIYpbI, BBIIOJIHATH
(BBIHOCHBIE) IIOCKHE YEPTEKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BHJ CBEpXY, COOKY,
CHM3Y, CTPOUTb CEYEHHUs TeJ BpAIlEHUs; M3BJIEKATh, MHTEPIPETUPOBATh U IPe0oOPa30BHIBATH
MH(OPMAIIHIO O IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKAaX; CBOOOJIHO OIIEpUPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTBE; BBIIOIHATH ONEPALIU
HaJ BEKTOpaMH; 3a/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKApTOBOM CUCTEME KOOpPJMHAT; peliaTh
TFEOMETPUUYECKUE 3aJa4M HA BBIYMCICHUE YIJIOB MEXAY IPSAMBIMHU U IVIOCKOCTSIMH, BBIYMCIICHUE
paccTosHUM OT TOYKU A0 IUIOCKOCTH, B II€JIOM, HAa NPUMEHEHUE BEKTOPHO-KOOPAWHATHOIO
METOZAa IpPH PEIIeHUH; CBOOOJHO ONEpPUPOBATH IMOHATUSAMH, CBS3aHHBIMU C JBM)KEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KCHUH; BBIMOIHATH M300paKEHUS MHOTOI'PAaHHUKOM M TEJ
BpAILlCHUs NIPU NApAJUIEIBHOM IIEPEHOCE, LIEHTPAIBHON CUMMETPUH, 3€PKAIbHON CUMMETPHH,
IIPH TIOBOPOTE BOKPYT MPSIMOi, IpeoOpa3oBaHus MOI00uUS; CTPOUTH CEUEHUS] MHOTOTPaHHHKOB
U TeJl BpallleHUs: CeUeHMs LUIMHpa (MapajuiebHO U NepIeHIMKYIISIPHO OCH), CeUeHHsI KOHYyca
(mapanienbHOE OCHOBAHMIO M MPOXOJSIEE Yepe3 BEPIUMHY), CEYEHHUs IIapa; MCIOJb30BaTh
METOJIbl IOCTPOEHUSI CEUYEHUM: METOJ CJIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ
IIepeHoca CeKyIled IUIOCKOCTH; JOKa3blBaTb TI'€OMETPUUYECKUE YTBEPKACHMS; MPUMEHSThH
reoMeTpuueckue (akTbl U1 pEIIeHUs CTEPEOMETPUUYECKUX 33a7ay, Mperoararolux
HECKOJIBKO I11aroB PELICHMs], €CIIU YCIOBUS MPUMEHEHUS 3aJaHbl B SIBHOW M HESIBHOU (opMe;
pemare 3aJadyd  Ha  JI0Ka3aTelIbCTBO MAaTEMAaTHMYECKUX OTHOUICHMH M HAXOXICHHE
F€OMETPUUYECKHUX  BEJIMYMH; [PUMEHSATh MpPOrpaMMHBIE  CpPEICTBA U 3JIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CHUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUYECKHUX 3a4ad; IPUMEHSTH
MOJIyY€HHbIE 3HAHUS Ha TMpaKTUKE: CpaBHMUBATh, AHAJIU3UPOBATH M OLIEHHWBATH peEalbHbIE
CUTyalluy, IPUMEHATh U3YUCHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA B MIPOLIECCE TOMCKA PEIICHUS
MaTeMaTHYecKHu cPopMyIUPOBAHHOU MPOOIEMBI, MOJIETUPOBATh PEATBLHBIE CUTYAllUH HA SI3bIKE
TrEOMETPHH, UCCIEA0BATh IOCTPOCHHBIE MOJIEIH C UCIOIb30BAaHUEM I€OMETPUUECKUX TOHATUMN
U TEeopeM, ammapara aiareOpbl, pemiatb MPaKTUYeCKUE 3a7aud, CBSI3aHHbBIE C HAaXOXKICHHEM
TeOMETPUUECKUX BEITUYMH; UMETh MPEICTaBIECHUS 00 OCHOBHBIX 3Talax pa3BUTUS I€OMETPHUU
KaK COCTaBHOM yacTH (pyHIaMeHTa pa3BUTHUS TEXHOJIOTHUH.

12) cBoOomHO omepupoBaTh MNOHSATUSIMU: rpad, IwIockuii rpad, CBsI3HBIA rpad, MyTh
B rpade, nenp, LMKI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIY4alHOIO HKCIEPUMEHTA;
CBOOOJHO OINEPUPOBATH MOHATUAMU: CIy4ailHbIN SKCIEpUMEHT (OIBIT), CIydaifHOE COOBITHE,
AJIEMEHTapHOE Cily4ailHoe coObITHE (3JI€MEHTapHBI HCXOJ) CIy4allHOTO OIbITa, HAXOJIUTh
BEPOSITHOCTH COOBITHMM B OIBITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSMM;
HaxOJUTh W (QOPMYIHPOBATH COOBITHS: TepecedeHue, OOBEAUHEHNWE IaHHBIX COOBITHH,
cOOBITHE, TPOTUBOMOJIOKHOE JAHHOMY, HMCIIOJB30BaTh AUarpaMMbl Oiiepa, KOOPAMHATHYIO
NpsIMYI0 JUIsl pelleHus 3aaad, IO0Jb30BaThCs (OPMYINION CIOXKEHUs BEPOATHOCTEH JUIs
BEPOSTHOCTEH JBYX M TpeX CIy4allHBIX COOBITUH; OMNEpUpPOBATh IMOHATUSAMHU: YCIOBHAS
BEPOATHOCTb, YMHOXEHHE BEpOSITHOCTEH, HEe3aBUCHMbIE COOBITHS, JEPEBO CIy4allHOTO
HKCHEPUMEHTa, HaXOIUTh BEPOSITHOCTU COOBITHI C MOMOIIbIO MpaBUJIa YMHOXKEHUS, JIepeBa
CIIy4aiflHOTO OIbITA, MCIOJB30BaTh (POpMYJy MOJHONW BeposTHOCTH, (opmyny baiieca npu
peleHNH 3a/ad, ONpeAesATh HE3aBUCUMOCTh COOBITHH 1O ¢opMylne M IO OpraHU3aLHH
CIIy4allHOTO d3KCIepUMEHTa; MPUMEHATh W3y4YCHHbIE KOMOWHATOpHBIE (OPMYINIBI IS
NEPEUYNCIICHUS 2JIEMEHTOB MHOXKECTB, AJIEMEHTAPHBIX COOBITHH CIy4aillHOTO OIBITA, PELICHUS
3a/la4 10 TEOPUH BEPOSATHOCTEW; CBOOOJHO OMEPUPOBATH MOHATUSAMU: OMHAPHBIN CIy4dalHbBIN
OIBIT (MCIBITAHKE), YCIIEX U HeyJaua, He3aBUCHMbIE UCTIBITAHUS, CEPUsl UCIIBITAHUN, HAXOAUTh
BEPOSITHOCTH COOBITHI: B CEPHHM HCIBITAHUN JIO TIEPBOTO YyCIeXa, B CEPUH HCIBITAHUN
bepHynnu, B oOmbiTe, CBSI3aHHOM CO CIY4YallHBIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;
CBOOOJHO ONEpUPOBaTh NOHATUSIMM: CllydailHas BEJIMYMHA, paclpelielIeHUEe BEpOsITHOCTEM,
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JyarpaMmma pacnpeseneHus, OnHapHas cilydaiiHas BEJIMYMHA, TEOMETPHUECKOe, ONHOMHUAIBHOE
pacnpezeieHue.

13) omepupoBaTh MOHSATHUSMH: COBMECTHOE pAaCIpEIelICHUE [BYX CIIy4allHbIX BEJIUYHUH,
UCIOJb30BAaTh TAOJMIy COBMECTHOTO paCHpeieieHHus JABYX CIIy4alHBIX BEJIHYMH IS
BBIICJICHUS. PACHpPElEICHUs] KaKIO0M BEJIWYMHBI, ONPEIEICHHUsS HE3aBMCHUMOCTH CIIy4alHBIX
BEJIMYMH; CBOOOJHO OIEpUPOBATh IIOHATHEM MAaTEMaTUYECKOTO OXHUAAaHUSA ClydalHON
BEJIMYMHBI (pacrpeeseHns), IPUMEHITh CBOICTBa MaTEMAaTUYECKOTO OXKHUIAHUS IIPU PELICHUN
3aja4, BBIYUCIATH MATEeMaTHYECKOE OXHJIAaHHE OWHOMHUAIBHOTO M TE€OMETPUYECKOTO
pacripeniesnieHuii; cBOOOJHO ONEpUPOBaTh HMOHATHAMM: JAUCHEPCHs, CTaHAAPTHOE OTKIOHEHHE
CIIy4alHOM  BEJIIMYUHBI, IPUMEHATH  CBOMCTBA  JUCIEPCUU  CIyYallHOM  BEJIMYHHBI
(pacnpenieneHusl) OpU pelICHUM 3a/ad, BBIYUCIATH JAUCHEPCUI0 U CTaHJApTHOE OTKJIOHEHHE
TE€OMETPHUYECKOT0 U OMHOMHAIBHOTO  PACHpeleNieHHi;  BBIYHCISATH  BBIOOPOYHBIC
XapaKTepUCTUKK IO JaHHOM BBIOOPKE W OLIGHUBAaTh XapaKTEPUCTUKU TIeHEepabHOU
COBOKYITHOCTH JIAHHBIX N0 BEIOOPOUYHBIM XapakTepucTukaMm. OIeHHBaTh BEPOSTHOCTH COOBITHIA
U TIpOBEPATH  MPOCTEHIIME  CTATUCTUYECKUE  TMIOTE3bl, IOJb3YSICh  U3YYCHHBIMU
pacnpeaeIIeHUsIMU.

1.4. Koin4yecTBO 4acOB Ha OCBOEHHE MPOrpaMMbl y4eOHOT0 peaMeTa:
yueOHas Harpy3ka oby4daromierocs 336 4acoB, B TOM YHCIIE:

JJIS OYHOH (POPMBI 00yYeHUS:

aynuTopHas yueOHas Harpy3ka oOydaromerocs 304 daca;

MIPOMEXYTOYHAs aTTeCTalus 8 4acos.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA
«MATEMATHUKA»

2.1 O0bem yueOHOro mpeaMeTa U BUIbI y4eOHOH padoThI

JJ1s1 04YHOM (popMBbI 00yYeHHS

Bup yueOHoii padoTsl Oovem uacos
Y4yeOHasi Harpy3ka (Bcero) 336
AyauTopHasi yueOHasi Harpy3ka oo0ydaromerocs (Bcero) 304
B TOM YHCJIE:
TEOPETUYECKOE 00yUCHHE 202
NPAKTHUECKHUE 3aHATUS 98
IIpomexyTouHas arrecTauus B GOpMeE IK3aMeHA 8

Bcepoccuiickas mnpoBepouHass pabota (Ipy HaIWYUM [0 JIAHHOMY
y4eOHOMY TMpeAMETY), OpraHu3yemass B paMKaxX MEpONPUATHN IO OIEHKE
KauecTBa o0Opa3oBaHUs, IPOBOJUTCS 3a CUET 00bEMa BpEMEHH, OTBEJIEHHOTO Ha
y4€eOHBII NpeIMET, COTJIaCHO HOPMATUBHO-TIPABOBBIM aKTaM.
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2.2 TemaTu4ecKHuil IJIaH U cojep:KkaHue ydyeOHOro npeaMmera «MaremMaTuka»

JUIs1 OYHOM (hOpMBI 00YUICHUS

HaumeHnoBanue Copep:xaHue y4edOHOTr0 MaTepuaJa NpaKkTHYecKue 3aHATHS, Ob6bem
Pa3esIoB H TeM caMoCTOsITeJbHAsi paboTa 06ydaromuxcs 4acoB
1 2 3
1 cemectp 90/42
Paznen 1. Uncia u Boluucjenusi. MHoKecTBA.
Tema 1 Conep:xanue y4eGHOro MaTepuajia 8/2
Pa3Burue 1 | 1.Llenbie u paunonansHBIE yncia. JlericTButensubie yncina. [Ipubmmkennsie Berancnenus. [[pubmnkenHoe 3HaYeHne
IOHATHUA 0 YHCJIe BEJIMYMHBI U TIOTPEITHOCTH MPUOIKEHUH. 2
2 | 2.KommuiekcHsle uyncna. Apupmerniyeckre 1eiicTBUS HaJl KOMIUIEKCHBIMH YHCIaMHU. 2
3 | 3.KommiekcHbie uncna. TpuronoMmerpudeckas Gpopma 3amnucu aucia 2
4 | 4.IIpakTuuyeckasi padora Ne 1 «IloHATHE MHOXKECTB YHCEID) 2
5 | 5.BxomHO# KOHTPOJIb 2
Paszjnen 2. ®yHkuuu ¥ rpaduku
Tema 2 Cojep:kaHue y4eOHOr0 MaTepHaJia 8/4
DOyHKIMH, UX 6 | 1.®ynkuuu. CriocoOsl 3aganus QyHkimn. I'paduku ¢ynkimu. CoiicTBa QyHKIMH. 2
CBOMCTBA M 7 | 2.06patnbie pynknuu. O6nacTh onpeaeneHus 1 001acTh 3HaYeHNH oOpatHol ¢yHkiun. ['paduk oOpaTHOMH 2
rpaguku. ¢ynkimu. CiaoxxHast QyHKIMS (KOMIIO3HILNS)
8 | 3.IIpaktuueckasi padora Ne 2 «Pynkuun. CoiicTBa QyHKIMI» 2
9 | 4.IIpeobpasoBanue rpaguxoB GyHKIMA. Buabsl mpeodpa3oBaHui. 2
10 | 5.M1pakTnyeckas padora Ne 3 «[IpeobpazoBanus rpadKOB QYHKITHID 2
11 | ITpodeccuoHaTbHO-OPHEHTHPOBAHHOE COJEPKAHUE 2
6. Onrcanne Npor3BOACTBEHHBIX MPOLECCOB € IOMOIIBIO IPpapUKOB (PYHKIIUH
Pasnes 3. OCHOBBI TPMTOHOMETPHH
Tema 3 Conep:kanne y4eGHOro MaTepuaJia 8/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. BpamarensHoe npuxenue. TpUroHOMeTpUUYECKask OKPYIKHOCTh 2
ckue BbIpaskenus | 13 | 2.CuHyc, KOCUHYC, TAHT€HC M KOTaHTeHC 4ncia. OCHOBHBIE TPMTOHOMETPUYECKHE TOXKAECTBA, 2
14 | 3.llpakTnyeckas padora Ne 4 «TpuroHomerpuueckie (yHKIUH YUCIOBOTO aPTyMEHTa 2
15 | 4.®opmynsl npuBeneHnud. CuHyC, KOCHHYC U TAHTE€HC CYMMBI M pa3HOCTH JBYX yIiIoB. CHHYC H KOCHHYC IBOMHOIO 2
yria. @opmynsl monoBrHHOTO yria. [Ipeobpa3oBaHusi CyMMBbl TPUTOHOMETPHYECKAX (DYHKIIMH B TPOU3BEICHUE U
POM3BEICHNsI B CyMMY. BrIpakeHne TpUroHOMeTpruiecKuX (PYHKIHUHI depe3 TAHT€HC MTOJOBUHHOTO apryMEHTA.
16 | 5.11pakTnyeckas padora Ne S5 «OcHOBHbIE (POPMYJIIBI TPUTOHOMETPUN 2
17 | 6.I1lpeoOpazoBaHus NPOCTEHITNX TPUTOHOMETPUIECKUX BBIPKEHHI. 2
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18 | 7.IIpakTHdeckas padora Ne 6 «IIpeoOpa3zoBaHus TPOCTEHIITNX TPUTOHOMETPUICCKUAX BBIPAKCHHI 2
Tema 4 Coaepxanne yueOHOr0 MaTepHaJa 412
Tpuronomerpuye | 19 | 8. Tpuronomerpuueckue GpyHKIMHU, HX CBOWCTBA U rpaQuKu 2
ckue GpyHkuuu. | 20 | 9.I1pakTuyeckas padora Ne 7 « Tpuronomerpriaeckre GyHKINUM». 2
21 | 10.00patHbIe TpUTOHOMETPUIECKHE (DYHKITNH. APKCHHYC, apKKOCHHYC, ApKTAHTE€HC YHCIIA. 2
Tema 5 Copaepxanne yueOHOr0 MaTepHaJa 8/6
Tpuronomerpuye | 22 | 11.Ilpocreiinine TPUrOHOMETPUYECKUE YPABHEHHUSL. 2
CKMe ypaBHeHUus | 23 | 12.MeTtonpl pelieHns: TPUTOHOMETPUUYECKUX YPAaBHEHU. 2
U HepaBeHCTBA. | 24 | 13.PemeHne TpUroHOMETPUYECKUX YPABHEHHUH. 2
25 | 14.ITpakTnyeckas padora Ne§ «lIpocreiimme TpUroHOMETpHUECKUE YPABHEHUSD 2
26 | 15.IIpocreiinyie TPUTOHOMETPUUECKHE HEPABEHCTBA. 2
27 | 16.I1pakTuueckas padora Ne9 «llpocreiinme TpUroHOMETPHUUECKUE HEPABEHCTBAY 2
28 | 17.I11pakTnyeckas padora Nel0 «CrcTeMbl TPUTOHOMETPHUYECKUX YPAaBHEHUIN 2
Paznean 4. Crepeomerpus
Tema 6 Coaep:kanue y4eOHOro MmaTepuasa 6/2
BBenenue B 29 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHUE 2
CTEepPeOMETPUIO. 1.Bugp! mnockux ¢uryp u ux miomas. [IpakTuko-opueHTHPOBaHHBIC 331a4H B KypCce T€OMETPHH Ha TIOCKOCTH.
30 | IpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIePKAHUE 2
2.0OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBI. AKCHOMBI CTEPEOMETPHH.
31 | 3. Terpasup. [lapamnenenumes,. 2
32 | 4. IlpakTuueckas padora Ne 11 «Ceuenusi. 3ajjaun Ha TOCTPOCHUE CEUSHUI. 2
Tema 7 ConepskaHue y4eGHOro MaTepuaia 12/8
IpsiMble 1 33 | S.I1apaymienbHOCTh MPSMBIX M IJIOCKOCTEH. 2
ILUIOCKOCTH B 34 | 6. lIpakTyeckas padora Ne 12«llapamienbHOCTh NPSIMBIX U IMIJIOCKOCTEM». 2
NpocTpaHcTBe. 35 | 7. IlepneHMKyISIPHOCTD MPSIMBIX U MJIOCKOCTEH. 2
36 | 8. [leprieHnMKYISIp ¥ HAKIOHHAS. YTOJ MEX/Y NPSMON M TUIOCKOCTBIO. 2
37 | 9. Teopema o Tpex MepreHAUKYIISPaX. 2
38 | 10.ITpakTuyeckas padora Ne 13 «Teopema 0 Tpex NepHEHAUKYIIPAXY. 2
39 | 11. JIsyrpannslii yroa. [leprneHIMKYISIPHOCTD IBYX IJIOCKOCTEH. 2
40 | 12. IlpakTuyeckasn padora Ne 14 «llepneHauKyIsIpHOCT B TPOCTPAHCTBEY. 2
41 | 13. T'eomeTpruueckue mpeodpa3zoBaHus IPOCTPAHCTRA. 2
42 | 14. IlpakTuueckas padora Ne 15 «[IpsiMbIe 1 TUIOCKOCTH B IPOCTPAHCTBEY 2
Pasnea 5. KopHu, crenenn u jorapugmsi.
Tema 8 Conep:xaHue y4eGHOT0 MaTepuaJia 10/6
43 | 1.Kopnu u crenenn. Kopuu HaTypaJIbHOM cTENEHH U3 YMCIa U UX CBOMCTBA. 2
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KopHuu u 44 | 2. IIpakTuyeckasi padora Ne 16 «KopeHb N-0ii cTENCHH U €r0 CBOHCTBA» 2
CTeleHH. 45 | 3. Crenenu ¢ paOHaJIbHBIMU TIOKA3aTeNsIMH, UX CBOMCTBA. CTeleHH ¢ IeHCTBUTEIBLHBIME MTOKA3aTEIsIMH, UX 2
CBONCTBA.
46 | 4. IlpakTndyeckasi padora Ne 17«Crenenn ¢ panyoHaILHBIME ITOKa3aTEISIMK, UX CBOMCTBA. CTETICHH C 2
JeHCTBUTETbHBIMH IOKA3aTEISIMHU, MX CBOMCTBAY.
47 | 5. UppanmoHanbpHble ypaBHEHUs 1 HEPABEHCTBA 2
48 | 6.JIpakTuueckas padora Ne 18 «ppaunonanbHbele ypaBHEHHsI 1 HEPABEHCTBA» 2
49 | 7. Crenennas pyuknus [IpeoOpa3zoBanns panOHAIBHBIX, HPPAIIHOHATIBHBIX, CTETIEHHBIX BBIPAKEHUH. 2
50 | 8. KopHu u cTencHu 2
Tema 9 Coneprkanue y4edOHOT0 MaTepHajia 10/2
ITokazareibHad 51 | 9. Iloka3zaTenbHast PYHKIIHS. 2
dynxuus. 52 | 10. ITokazaTenbpHbIC ypaBHEHUSI. 2
53 | 11. IlokaszarenpHBIE HEPABEHCTRA. 2
54 | 12. IlokasarenpHBIE HEPABEHCTBA U YPABHEHHSI. 2
55 | 13.CucTeMsl IOKa3aTeIbHBIX YPaBHEHUH. 2
56 | 14.IlpakTuueckas padora Ne 19 «I[loka3arenpHble ypaBHEHUs 1 HEPABCHCTBA» 2
Tema 10 Coaep:kaHune y4e0HOro MaTepraJsia 16/4
Jlorapudmnoi. 57 | 15.Jlorapudm. [IpaBuna nefictuii ¢ norapudmamu. [lepexosr K HOBOMY OCHOBaHHIO. 2
58 | 16. [lelictBusi ¢ norapudmamu. 2
59 | 17. Jlorapudpmudeckast GyHKITHUSL. 2
60 | 18. ITpakTHueckas padora Ne 20 «[IpeobpazoBaHus MOKA3aTENbHBIX U JOTAPHUPMUIECKUX BBIPRKESHHI 2
61 | 19. JlorapudmMudeckrie ypaBHEHU 2
62 | 20. JlorapudmMuyeckie HepaBeHCTBA 2
63 | 21. Jlorapupmudeckne ypaBHEHHS U HEPABEHCTBA 2
64 | 22.CucteMsl jorapu(hMUUECKUX YPaBHEHHUH 2
65 | 23.IpakTuueckas pa6ora Ne 21 «Jlorapudmuueckie ypaBHEHUs] 1 HEPABEHCTBAY 2
66 | 24.KontponwHas pabota «roru 1 cemectpar 2
Hroro Jlexknuii — 90 yacoB
3a 1 cemectp [TpakTnyeckux padbot — 42 yaca
CamocrosiTenbHas paboTa K 9K3aMeHy 12
Koncynbranuum K 3Kx3aMeHy 2
[TpomexxyTounast arTectanus B popme IK3amena 4
2 cemecTp 112/56
Pasnes 6. BekTopbl B IpoCTpaHCTBE.
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Tema 11 Coaep:xkaHue y4e0HOT0 MaTepuaa 10/6
KoopauHatsl u 67 | 1.Ilonarue BekTOpa Ha IMIIOCKOCTHU U B IPOCTpaHCTBe. Busl BexTopos. JlelicTBus ¢ Bektopamu. Onepanuu Hax 2
BEKTOpBIL. BEKTOpPaMH.
68 | 2.Pemenne npakTHyecKux 3agad. 2
69 | 3. [IpakTnyeckas padora Ne 22 «BekTopbl B IPOCTPAHCTBEY 2
70 | 4. Meton koopauHat B mpocTpaHcTBe. [IpsiMoyronpHas cucTeMa KOOPIWHAT B TPOCTPAHCTRBE. 2
71 | 5. Metoa koopauHAT B pocTpaHcTBe. KoopanHaTel BekTopa. CBA3b MEXAYy KOOpIMHATAMU BEKTOpa U 2
KOOpAWHATaMH TOYEK.
72 | 6.Pemenne 3agad. KoopimHATHI 1 BEKTOPHI 2
73 | 7. llpakTnyeckas padora Ne 23 «Metoa KOOpIMHAT B IPOCTPAHCTBEY 2
74 | llpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COlepPKAHUE
8.IIpakTnyeckas padora Ne 24 «KoopanHaTHas MI0CKOCTh. BeunciieHre pacCTOsHUN | TUIOIIA/AEH Ha TNTIOCKOCTH. 2
KonnuecTBeHHBIE pacueThI».
Pasnesn 7. MHOrorpaHHMKH M KpyIJible TeJa.
Copep:xanue yueOHOT0 MaTepHaJia 10/6
75 | 1. IlonsiTne MHOTOTpaHHWKA. ET0 11€MEHTHI: BepIInHBL, peOpa, rpann. Jnaronans. Cedenne. Boimykiibie u 2
HEBBIMYKIIbIE MHOTOTPaHHHKH.
76 | 2 ITpusma. [apannenenumnen 2
77 | 3. llupamuna. Bugel nmupamu. 2
Tema 12 78 | 4. IlpakTuyeckasi padora Ne 25 «Ilioniap NOBEPXHOCTH MHOTOTPaHHUKOBY 2
MHOrorpaHHuKH | 7g 5.Cummerpus B ipoctpancTBe. CUMMeTpus B KyOe, napajuienenuneae, npusMe, mupamuie. 2
80 | IpodeccHoHATLHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
6.ITpumepsl cuMMETpHUi B Tpodeccu.
81 | 7. IlpakTuyeckasi padora Ne 26 «IIpaBuiibHbIe MHOTOTPaHHHKH. 2
82 | 8. IlpakTuyeckas padora Ne 27 «MHOTOrpaHHUKH» 2
Tema 13 Copep:kaHue y4eOHOT0 MaTepHaJia 8/2
Tesa BpameHus 83 | 9.1 unuuHap, NMIMHAPUYECKas IOBEPXHOCTh. [1ommans noBepXHOCTH HMIIMHAPA. 2
84 | 10. Konyc, koHMYeCKas MOBEPXHOCTh. [L1omaab MOBEPXHOCTH KOHYCA. 2
85 | 11.Yceuennsiii konyc. CedyeHne yCeUeHHOro KOHyca 2
86 | 12. llap u cdepa, ux ceuenus. Bsanmuoe pacnosioxkerre cepsl v IUIOCKOCTH, KacaTellbHasl INIOCKOCTb K cdepe. 2
87 | 13. IpakTnyeckas padora Ne 28 «Kpyrisie Tena» 2
Tema 14 Conep:xanue y4eOHOT0 MaTepuaJia 8/10
O6BeMBbI T 88 | 14. ITonsarue o0béMa. OcHOBHBIE CBOMCTBA 00BEMOB Tell. OOBEM MPAMOYTOILHOTO NapajieNenune/a, NpH3Mbl, 2
IHHJIPA.
89 | 15. lIpakTnyeckas padora Ne 29 «O6bEM NPsIMOYTOIBHOTO NapaJljIeNeNUIe1a, IPU3MBL, IHITHHIPAY 2
90 | 16. OO6beM nupaMubl U KOHYCA. 2
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91 | 17. Pemrenne 3aga4 no Teme «O0BEM MUpaMHIIBI U KOHYCa 2
92 | 18. IpakTnyeckas padora Ne 30 «O0bEM mUpaMUIbl U KOHYCa» 2
93 | 19. MpakTnyeckas padora Ne 31 «O6BEM mapa u mwiomans chepoi» 2
94 | 20. Ilomo6wue Ten. OTHOMICHHE IIOMAEH TOBEpXHOCTEH W 00BEMOB TTOTOOHBIX TEJ 2
95 | 21. Ilpaktu4yeckas padora Ne 32 «/3MepeHns B T€OMETPUIY 2
96 | IIpodeccHoHATLHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
22. llpakTnyeckas padora Ne 33 «cnonp3oBaHre KOMOMHALIMI MHOTOTPAaHHUKOB H TeJl BPAIICHUsI B IPAKTHKO-
OPHEHTHPOBAHHBIX 33Jadaxy.
Paznea 8. Hauaja MaTeMaTH4eCKOro aHAJIU3a
Tema 15 Copep:xaHue y4edOHOT0 MaTepuajia 4/2
Ipenen 97 1. Ilpenen mocae0BaTENbHOCTH. 2
98 2. [Ipenen pyHKIIMK, OCHOBHBIE CBOMCTBA W MTPABHUJIA BRIYHCIICHISL. 2
99 3.MIpakTuyeckas padora Ne 34 «[Ipenennn» 2
Tema 16 Conep:xanue yueOHOro MaTepuaJia 12/10
IlpousBoaHas 100 | 4.ITonsiTHE TPOM3BOAHON (PYHKIINH, €€ TEOMETPUIECKIA U (PU3NIECKUI CMBICT. 2
101 | 5. [Ipasuna nuddepenmmpoBanus. Tabnuna nponsBonHbix. JnddepernmrpoBanne coKHBIX (QYHKIAH. 2
102 | 6. IpakTnyeckas padora Ne 35«/nddhepeHnmpoBannie BEIpasKEHHID 2
103 | 7.'eomeTpuueckuii M pU3HYECKHUN CMBICT POU3BOTHON 2
IIpodeccrnoHAILHO-OPHEHTHPOBAHHOE COleP KAHME 2
104 | 8.IMpakTuyeckas padora Ne 36 «Dusuueckuii CMbICI IPOU3BOIHON B MPO(ECCHOHANBHBIX 3a/1a4aX).
105 | 9. UccnenoBanue 37eMEeHTapHbBIX (YHKIMH HA MOHOTOHHOCTD M TOYKH 3KCTPEMYMa. 2
106 | 10. MccnenoBanue 3j€MEeHTapHbIX (DYHKIIMI HA HAMOOJIBIIIEEe U HAUMEHBIIIEE 3HAYCHHUE C TIOMOIILIO TTPOU3BOTHOM 2
107 | 11. IpakTndyeckas padora Ne 37 «Haubosbiiiee 1 HaMMeEHbIIIEE 3HAYCHHE QYHKIIMH HA OTPE3KE 2
108 | 12. IlpumeHeHHEe TPOU3BOAHOM K HICCIIeIOBAaHUIO PYHKIMH U TOCTpoeHUIO TpadukoB. [Ipon3BoHbie 00paTHOM 1 2
KOMIIO3UIMH (QYHKLIUH.
109 | 13. IlpakTu4eckasi padora Ne 38 «[IpumeHeHre TPOU3BOAHON K UCCIIEIOBAHUIO (QYHKIHIA U TIOCTPOSHHIO 2
rpaduKOBY»
110 | IIpodeccnoHaILHO-OPMEHTHPOBAHHOE CO/lep:KaHHE 2
14. Ilpakrtuuyeckasi padora Ne 39 «HaxoxkzneHne ONTHMAaNbHOIO pe3yjbTaTa C IOMOILIBIO MPOU3BOJHOM B
MIPAKTHYECKUX 3a/1a4ax».
ConepxaHue y41eGHOT0 MaTepuaJja 12/6
T 111 | 1.ITepBooOpa3nas. HeonpeneneHHbIl HHTETpall. 2
ema 17 112 | 2. Cioco0Obl HaXOXKICHHUS] HEONPEIeIEHHOTO HHTErpaia 2
Huterpan u ero 113 | 3. IpakTnyeckas padora Ne 40 «CrocoObl HAXOKJICHHSI HEONPEAEIEHHOI0 HHTErpajiay 2
NpUMEHEHME 114 | 4. Onpenenennsiii uaTerpan. @opmyna Herotona-Jleiibnuna. 2
115 | 5. BeluuclIeHHs OIPEIETIEHHOTO0 HHTETpaIa. 2
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116 | 6.IIpakTHyeckasi padora Ne 41 «BelurciaeHUS ONPEACICHHOIO0 HHTErpajia 2
117 | 7.I'eomeTpHUECKHiA CMBICI onpeeneHHoro narerpana. @opmyna Hetorona - Jlelionuna. Pemenne 3aga4 Ha 2
MPUMEHEHHE UHTETpaia AJisl BRIYMCIIEHHS (PU3NYECKUX BEJIMYMH M TIIOIAACH
118 | 8. Pemenue 3aga4 Ha NPUMEHEHHsI HHTErpasia B QU3HUKE U TEOMETPUH 2
119 | IIpodreccHOHATBLHO-OPHEHTHPOBAHHOE COJEePKAHNE 2
9.IlpakTnyeckas padora Ne 42 «Pemienue 3a1a4 Ha NPUMEHEHUE HHTETPAIa
Pasnen 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Coaep:xkanue yueOHOr0 MaTepuasa 6/-
MHuoskecTBA. 120 | 1.ITonsitne MHOXecTBa. [TomMHOXkecTBO. Onepanuu ¢ MHOKECTBAMHU. 2
DJ1eMeHThI IIpodeccrnoHaIbLHO-OPHEHTUPOBAHHOE CO/lePKAHME 2
Teopuu rpados 121 2.0nepanyy ¢ MHOXKECTBAMH. PellleHne NpuKiIaIHbIX 3a1a4
122 | 3.Tlonsitue rpada. Ces3Hblil rpad, qepeBo, UK rpad Ha TUIOCKOCTH 2
Tema 19 Coaep:xkanue yueOHOr0 MaTepuaja 10/2
Kom6unaropuk | 123 4.0OcHOBHBIE NOHATUs KOMOMHATOPUKU. 3a/1auM Ha TOJCYET YHUCIIA Pa3MEIIEHUH, IepeCTaHOBOK, COUYeTaHUH. 2
a ¥ craruceTnka | 124 | 5S.Pemenne koMOMHATOPHBIX 33124 2
125 | 6. Cratuctrueckas o0pabOTKa JaHHBIX 2
126 | 7.Pemenwue 3aa4 Ha mepebOp BapHAHTOB. 2
127 | 8. ®opmyna 6unoma Hetorona. Tpeyronbauk [ackans. 2
128 | 9.llpakTuyeckas padora Ne 43 «DyeMeHTH KOMOMHATOPUKINY 2
Tema 20 Conep:xaHue y4eOHOr0 MaTepuajia 10/2
JaeMeHThI 129 | 10.CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHNE U YMHOKEHUE BeposiTHOCTEH. TIoHsATHE 0 HE3aBUCHMOCTH COOBITHIA. 2
Teopun 130 | IIpodeccnoHaAILHO-OPHMEHTHPOBAHHOE COJIeP/KAHHE 2
BEpOSITHOCTEIi. 11. IlepBruunas oOpaboTka cTaTUCTUYECKUX JaHHBIX. | paduueckoe nx npencrasienue. Haxoxaenue cpeanux
XapaKTepPUCTUK, HAOIIOIaeMbIX JaHHBIX
131 | 12.BepositHOCTh B mpodeccHOoHaNbHBIX 3afadax. OTHOCHTENbHAas 4acToTa COOBITHSI, CBOMCTBO €€ YCTOMYMBOCTH. 2
Craructuueckoe onpezaeaeHue BeposiTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS
132 | 13. JluckpeTHas ciydariHas BEJIMYMHA, 3aKOH €€ paclpeieeHMsL. 2
133 | 14. Knmaccwdeckoe Onpe/IeleHIE BEPOSITHOCTH. 2
134 | 15.0IpakTuyeckasi padora Ne 44 «Perienne 3a1a9 Ha BEIYACICHUE BEPOSITHOCTHY 2
Pa3gen 10. YpaBHeHHS M HEPABEHCTBA
Tema 21 Copep:xaHue y4eOHOT0 MaTepuaJia 14/6
VpaBHenus u 135 | 1.PaBHOCHJIBHOCTb ypaBHEHHI, HEPABEHCTB, ccTeM. OCHOBHBIE IPUEMBI UX PELLICHMSL. 2
HepPaBEHCTBA 136 | 2.PemeHue noka3aTeJabHbIX, JOrapUPMUIECKUX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
137 | 3. [IpakTH4yeckasi padora Ne 45 PenieHue Moka3aTesbHbIX, JJOrapU(PMHUUESCKUX YPaBHEHUH, HEPABCHCTB, CUCTEM. 2
138 | 4. Pemmenne TpUrOHOMETPUYECKHUX YPaBHEHUH 1 HEPABEHCTB. 2
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139 | 5. Pemmenne paninoHAJIBHBIX, HPPAIOHANBHBIX YPaBHEHHUH, HEPABEHCTB, CHCTEM. 2
140 | 6. IpakTyeckas padora Ne 46 «PenieHne TPUrOHOMETPUIECKUX YPABHEHHI U HEPABEHCTBY 2
141 | 7. PemieHue ypaBHEHUN U HEPABEHCTB C IApaMETPaMU 2
142 | 8.0mpenenenne Momynsi. Packpeitre Moynst o onpenenenunto. [IpocTeiiie ypaBHeHUS 1 HEPABEHCTBA C MOIYJIEM. 2
IIpyMeHeHne paBHOCUIIBHBIX ITEPEXOI0B B OIIPEACIICHHBIX THIIAX YPABHEHUI M HEPABEHCTB C MOAYJIEM.
143 | 9.ITpakTuueckas padora Ne 47 «lIpocreiie ypaBHEHHUS! H HEPABEHCTBA C MOYJIEM). 2
144 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE COJIeP:KaHHe 2
10.Pemenne TEKCTOBBIX 3a7a4 MPOGECCHOHATLHOTO COCPIKAHFI.
IMoBTOpEHHE Copep:xaHue y4ed0HOTro MaTepuaJia 8/4
MaTepuaia 145 | 1.IToBTOpeHHe MaTepHaa (reoMeTpHs) 2
146 | 2.IlpakTnyeckas padora Ne 48 «lIpuMeHeHre OMOPHBIX 3HAHUH 110 TEOMETPHUID) 2
147 | 3.IloBropenue Marepuaia (anredpa u Hayajga MaTeMaTHYECKOTO aHAJIM3a) 2
148 | 4.IloBTropeHue Matepuana (aredpa M Havala MaTeMaTHIeCKOTO aHaIT3a) 2
149 | 5.I1pakTnyeckas padora Ne 49 «lIpumeHeHHe OMIOPHBIX 3HAHUH 110 anredpe U MaTeMaTHIeCKOMY aHAIHA3Y) 2
150 | 6.MtoroBas KoHTpOJBHHAS paboTa 2
HToro Jleximii — 112 gacos

3a 2 ceMecTp

[IpakTndeckux paboT — 56 yacos

NunuBuyans-
HBII IPOEKT
(mpeameToMm He
SIBIISIETCS)

TemaTnueckuii TIaH BBITIOTHEHUST MHIMBUAYAILHOTO MPOEKTa (P HAIMYUN OO0YYarOIIUXCs, BRIOPABIINX TEMY
WH/IMBUYaJIbHOTO MIPOEKTA 10 Y4eOHOMY IpeaMeTy «MaremaTukay):

- BBIOOP TE€MBI IPOEKTA;

- (hopMynupoBaHHUE TEMBI IPOEKTA K 0OOCHOBAHHE €€ aKTyallbHOCTH;

- OTIpeIeNIeHNE 11eT paboThl, POPMYIMPOBAHUE 33/1a4;

- BbIJIeJIeHHE 00BEKTa U MpeIMeTa MPOEKTHON paboThl;

- COCTaBJICHHUE TIaHA UCCIICIOBAHMS,

- IOMCK UCTOYHUKOB MO TEME UCCIIEI0OBaHMS;

- pabora C pa3IMYHBIMH HCTOYHUKAMHU, LUTHpOBaHHE, odopmieHHe Oubinorpaduyeckoro crnucka, 0030p
(akTHUeCKOro MaTepuana;

- BBIOOp WM NMPHMEHEHHE Ha MPAKTHKE METOJOB HMCCIIEOBATENBCKON JEATEIbHOCTH, COOTBETCTBYIONINX 33aauamM
HCCIIEIOBaHMS;

- cOOp ¥ cucTeMaTu3aIus JaHHBIX;

- IPOBE/ICHUE OMBITOB, U3MEPEHUI, OMMCaHNE PEe3YIbTaTOB HAOMIOACHUN 1 X 0OBSICHEHNE;

- 00paboTKa, CTPYKTypHUPOBAHUE U aHAIH3 TTOJIYYCHHBIX PE3YJIbTATOB;

- 0(OpMIIEHHE TEOPETUYECKUX M SKCIIEPUMEHTAIBHBIX PE3YJIbTATOB IPOEKTHOM 1A TEIbHOCTH;

- o(hopmIieHNE TPOEKTHON PabOTHI;
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- IOATOTOBKA K 3allIUTC IMPOCKTA,
- 3alquTa IIPOCKTaA.

Tembl HAMBHUAYAIBHBIX TPOEKTOB MO yueOHOMY IpeameTy «MareMaTukay:
1. KoMIuiekcHbI€ yKciia U UX poJib B MAaTEMaTHKE.

2. Cunycouia BOKpYT Hac.

3. Benukue MmaTeMaTUKH IPEBHOCTH

4. Benukoe uckycctBo  xu3nb [xeponamo Kapuano.

5. 'eomeTpuyeckue MOJENN B €CTECTBOSHAHUH.

6. 'eometpus EBkina kak nepBas HayuHasl CUCTEMA.

7. I'eomerpus JlobaueBckoro

8. 'eoMeTpusi MHOTOrpaHHUKOB

9. I'paduyeckuii MeTo pelIeHUs TPUTOHOMETPUUECKUX YPAaBHEHH U HEPABEHCTB.
10. I'padmvecknii MOAXO/ K PEHICHUIO HEKOTOPBIX TPUTOHOMETPHUECKUX YPABHEHUH.
11. I'paduxu snemeHTapHBIX QYHKIUI B pUCYHKAX

12. InodanTOBBl ypaBHEHUSI.

13. 3araaku nupamuibl

14. 3arajiounble rpagKy TPUTOHOMETPUUYECKUX (PYHKIIUH.

15. 3aramounsle rpaduku

16. 3ameuarenbHbIe HEPABEHCTBA, UX 0OOCHOBaHHUE U IPUMEHEHUE.
17. Benukue MaTeMaTUKH U UX BEITUKHAE TEOPEMBI.

18. 3aMeuarenpHble MaTEMaTHUYECKUE KPUBBIE: PO3bl U CIIUPATIH.
19. 3onoTas nponopuus

20. 3Mepenue BHICOTHI 3aHHsI HEOOBIYHBIM CIIOCO00M

21. MHoronukas CUMMETPHUS B OKPYXKaIOIIEM Hac MUPE

22. [TapkeTsl, MO3anKa 1 MaTeMaTHueckuii Mup Mapuyca Diepa
23. 3arajouHbIit MUp (HpaKTaIOB

24. Jlorapu¢™Mbl BOKpYT Hac

25. Iloctpoenue rpadukoB GyHKIUH, COAEPKAIIUX MOTYITH

26. Bce 3aranku un npumenenue byroeuiku Kneitna.

27. T'eomeTpuueckue GOpMbl B HCKYCCTBE.

28. I'padpt 1 ux BcoIB30BaHUE

29. I'padbl 1 MX IPUMEHEHUE B APXUTEKTYPE.

30. 3aragku [{ukmonmpr.
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CamocTosTenpHas paboTa K YK3aMEHY 12
Koncynpranuu k sx3ameny 2
[TpomexxyTouHas arrectanus B GopMe IK3aMeHa 4
Bcero 336

OcBocHHE Y4eOHOTO MpeAMEeTa MOXKET OBITh PEaTM30BAaHO C MPUMEHEHHEM JJICKTPOHHOTO OOYYCHHs, TUCTAHIIMOHHBIX O00Pa30BATEIbHBIX
TEXHOJIOTHIl B COOTBETCTBUU C JIOKAJTbHBIMU HOPMAaTUBHBIMU aKTAMU YHUBEPCUTETA.
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3. YCJIOBUSA PEAJIN3AIIUU PABOYEM TPOT'PAMMBI YUEBHOI'O
HPEIMETA «MATEMATHUKA)»

3.1. TpeGoBanusi K MHHMMAJILHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecre4yeHnIo0

Peanmuzanus paboueil mporpaMMbl ydeOHOTO TpeaMera TPeOyeT HaTudHs
y4eOHOro KabMHeTa MaTEeMaTHKHU.

OcHalleHHOCTh Y4eOHOro KaOWHeTa: MOCaJ0YHbIC MECTa M0 KOJUYECTBY
oOydaroruxcs, padodee MECTO MpernoaaBarelis, J0Cka ydeOHas, CTCH/IbI, TaOJIUIIbI,
MOJICJIA TEOMETPUUCCKUX TEII, y4eOHO-METONYCCKAST JOKYMCHTAITHS.

3.2. UudopmannoHHoe odecneyeHue 00yueHust

JUist peanuzanuu nporpaMMbl  OMOIMOTEUHBIM (OHA 0O0pa3zoBaTEIbLHOM
OpraHW3allid HWMEET TIIeYaTHbIe W/ WM DJJIEKTPOHHBIE O0Opa30BaTCIIbHBIC W
MH(pOpPMAITMOHHBIE PECYPCHI:

° HNanasH, A. A. Maremaruka : yaeOnuk / A.A. Jlagasa. — 3-e¢ u3n.,
ucrp. u jgon. — MockBa : HMH®DPA-M, 2023. — 544 c¢. — (Cpennee
npodeccuonansHoe o6Opazoanue). — ISBN 978-5-16-012592-3. — Tekcr:
3NIEKTPOHHBIN. — Pesxum moctyma: https://znanium.com/catalog/product/1891827

o Hanasua, A. A. COopHUK 3a/1a4 MO0 MaTeMaTHUKe : yuyeOHoe rocooue /
A. A. Jlagasia. — 3-¢ m3a. — Mocksa : ®OPYM : UHDPA-M, 2021. — 352 c. —
(ITpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-91134-803-8. — Tekct :
ANIEKTPOHHBIN. — Pexxum moctyma: https://znanium.com/catalog/product/1362444

o Oxno, H. C. Maremaruka : yueonuk / H.C. FOxHo. — Mockga :
NH®PA-M, 2023. — 204 c. — (Cpennee npodeccuonaibHoe odbpazoBanue). — ISBN
978-5-16-014744-4. - Tekct : »daekTpoHHBbIA. — Pexum  jmocryna:
https://znanium.com/catalog/product/1906092

° bapnymkun, B. B. Maremaruka. D1eMeHThI BBICIIEH MaTEMAaTHKU :
yueOHuK : B 2 Tomax. Tom 1 / B. B. bapaymkun, A. A. IIpokodreB. — Mockaa :
KYPC : HUHO®PA-M, 2021. — 304 c. — (Cpennee mpodeccuoHalIbHOE
obpazoBanue). — ISBN 978-5-906923-05-9. — TekcT : aneKTpoHHBIN. — Pexum
nocryma: https://znanium.com/read?id=372717

. bapnymkun, B. B. Maremaruka. D1eMeHThI BBICIICH MaTEMAaTHKHU :
yueOHuk : B 2 Tomax. Tom 2 / B.B. bapaymkun, A.A. [IpokodseB. — Mocksa :
KYPC : HH®PA-M, 2022. — 368 c¢. — (Cpemnee mpodeccHoHaIbHOE
obpazoBanue). — ISBN 978-5-906923-34-9. — TekcT : aneKTpoHHBIN. — Pexkum
nocryma: https://znanium.com/read?id=380017

o [[unoga, JI. 1. MaTtemaruka : yueoHoe nocodue / JI.W. Illunosa, A.E.
[[IunoB. — Mocksa : UHOPA-M, 2020. — 238 c. — (Cpeagnee npodeccruoHabHOE
obpazoBanue). — ISBN 978-5-16-014561-7. — TekcT : 37eKTpOHHBINA. — Pexum
nocryma: https://znanium.com/read?id=359850



https://znanium.com/catalog/product/1891827
https://znanium.com/catalog/product/1362444
https://znanium.com/catalog/product/1906092
https://znanium.com/read?id=372717
https://znanium.com/read?id=380017
https://znanium.com/read?id=359850
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o Marematuka : ydyebHoe mocobme / M. M. Uepnenos, H. b.
KapOaunnckas, E. C. JlebeneBa, E. E. XaputoHoBa ; mox pemakmmedt M. M.
YepuemnoBa. — 3-¢ u3a. — Mocksa : Poccuiickuii TOCy1apCTBEHHBI YHUBEPCUTET
npaBocyaus, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. — Tekcr : 31eKTpOHHBIH //
DIIEKTPOHHBIM ~ pecypc mudpoBoii  0Opa30BaTECIBHOM CpeIbl CIIO
PROFo6pa3oBanue : [caiit]|. — Pexxum mocryna: https://profspo.ru/books/122921

o Ab6pymnuna, K. P. Marematuka : ywebnuk nns CIIO / K. P.
AOGnynnuna, P. I'. MyxamernunoBa. — Capatos : [IpodoOpazoBanue, 2021. — 288
c. — ISBN 978-5-4488-0941-5. — TekcT : 3IEKTPOHHBIN // DNEKTPOHHBIA pecypc
uudpoBoit odbpazosarensHoit cpeasl CIIO PROFo6pa3zoBanue : [caiiT]. — Pexum
nocryma: https://profspo.ru/books/99917

CoBpeMeHHbIe TpodeccoHaNbHbIe 0a3bl JaHHBIX W HHOOpPMAIMOHHBIC
CIIPABOYHBIE CHCTEMBI:

- CIIC Koncynpranrtllnroc;

- ObC ZNANIUM.COM;

- CereBas anektpoHHas oubiamorexa «bC «Jlauby;

- 9BC IOPAUT;

- OP HOC «PROFo0pa3oBanue.



https://profspo.ru/books/122921
https://profspo.ru/books/99917
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHMA YYEBHOI'O ITPEIMETA «MATEMATHUKA»

KOHTpOJ'IB N OHICHKa PpC3yJbTaTOB OCBOCHUA y‘-IC6HOFO npeaMeTa OCYIICCTBILICTCA IIPCIIOAaBaTCIICM B IIPOLECCC
IMPOBCACHUS ITPAKTHYICCKHX 3aHﬂTHﬁ, TCCTUPOBAHUA, a TaKKC BBIITOJHCHHUA O6y‘{aIOHII/IMI/IC$I HHAWBUYaAJIbHBIX 3aI[aHI/II71,

MIPOEKTOB, UCCIICOBAHUM.

HToroBoii (hopMoit MPOMEKYTOUYHON aTTECTALIUHU SBISETCS K3aMEH.

4.1. Ilnanupyemblie pe3ybTaThl 0cBOeHHMs Y4eOHOro npeamera B coorsercrBun ¢ ®I'OC CIIO u Ha ocHoBe PI'OC

COoO

Kox v HanumenoBanue
(hopMupyeMbIX KOMIIETEHU I

IInanupyemMble pe3yJbTaThbl 0CBOCHHS Yy4eOHOI0 MpeaMeTa

JINYHOCTHBIE U MeETaAlPpEeAMETHBIC

IMpenmernbie

OK 01. Bwibupare crocoObl
pelieHus 3aj1a4
npoeccuoHaIbHON
JesITeIbHOCTH
MPUMEHHUTEIHHO

K pa3JIM9YHbIM KOHTCKCTaM

B yactu TpyA0BOro BOCIIUTaHUS:
- TOTOBHOCTh K TPYydy, OCO3HaHHE IICHHOCTH
MacTepCTBa, TPYIO0IIO0HE;

- HHTEpeC K Pa3INYHBIM chepam
npodeccHOHaNbHOM AESITEeIbHOCTH,

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
M03HABATEJIbHBIMH AEHCTBUSMU:

a) 6a30BbIC JOTNYECKUE ACHCTBUS:

- CaMOCTOSITEIILHO (dbopmMynupoBaTh u
aKTyaJlu3HpoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CYIHCCTBCHHBIﬁ MMpU3HaK WIH
OCHOBaHHud [Jis1 CpaBHCHUS, KJIaCCI/I(i)I/IKaIII/II/I n
00001ICHHS;

- ompeneniTh IeTd JesTEIbHOCTH,
napameTpbl U KpUTEPHH UX JOCTHIKCHHUS;
- BBIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOpEYHUS B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCHUTb KOPPCKTUBLI B JACATCIIbHOCTDL, OLICHUBATDL
COOTBETCTBHE PE3YJIbTATOB IEJISIM, OICHUBATh
PHCKH TTOCHEACTBHUN IESTENBHOCTH;

- pa3sBUBATh KPEAaTUBHOC MBLIIMIJICHUEC IPU PCHICHUN
KU3HEHHBIX MPOOIIEM

3a1aBaThb

-BJIaIETh METOAAMHU [JIOKA3aTEeNbCTB, AJITOPUTMAMU PpEIIEHUS
3aja4y; yMeHHe (OpPMyIHpPOBaTb ONpPEIEICHUS, AaKCHOMBl M
TEOPEMBI, IPUMEHSTh UX, IPOBOJUTH JJOKA3aTEJIbHBIE PACCYKICHHS
B XOJI€ pelIeHHs 3a/1a4;

- yMEeTh OINEpPUPOBaTh MOHATUSMHU: CTENEHb YMCNA, JIorapudm
YHUCJA;  YMEHHE  BBINOJHATH  BBIUMCICHHWE  3HAUYEHUH U
npeoOpa3oBaHKs BBIPAKEHUH CO CTENEHAMH U Jiorapudmamu,
npeoOpa3zoBaHus APOOHO-PALMOHATIBHBIX BbIPaKECHHUH;

- yMeTb  ONEepUpOBaTh  MOHATHSAMM:  PALMOHAIBHBIE,
uppanuoHajbHbIe, IOKa3aTelbHbIe, CTENIEHHbIE, JorapudmMuieckue,
TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- yMeTb ONEpHpOBaTh MOHATHUAMHU: (YHKIUS, HEHpepbIBHAS
¢GyHKLIUS,  TPOM3BOAHAsA,  NEpBOOOpa3Has,  ONpEIENCHHBIN
UHTErpan; yMeTb HAXOAUTh  IPOU3BOJHBIE  DJIEMEHTapHBIX
(GyHKLUH, MCHONB3Yysl CIPaBOYHBIE MaTepuasbl; HCCIEN0BATh B
OPOCTEHIINX Cly4asX (YHKIMM Ha MOHOTOHHOCTb, HaXOIUTh
HauOoJbIINE M HAUMEHbIIME 3HAueHWs (QYHKUUH; CTPOUTH
rpaQuKd  MHOTOWIEHOB  C  MCIOJb30BAaHHMEM  ammapara
MaTeMaTHYeCKOT0 aHalIW3a; TMPUMEHATh MPOM3BOJHYIO IIpH
pemieHMM  3ajad4 = HA  JIBIDKGHHE;  pemaTb  IPaKTHKO-
OPHECHTHUPOBAHHBIE 3a/la4d HA HAWOOJIBIIME M HaWMEHbIIHNE
3HA4YEHUs, HA HAXOXK/IEHHUE ITyTH, CKOPOCTHU U YCKOPEHHUS;

- yMeThb ONEpPHPOBaTh MOHATUAMH: palUMOHAJIbHAS (YHKIMS,
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0) 6a30BBIC UCCIICOBATEIHCKUE ICHCTBUS:

- BJIaJIeTh HaBbIKAMH Y4eOHO-HCCIIeI0BATENbCKON U
NPOEKTHOM NEeSATETHbHOCTH, HABBIKAMH Pa3pelIeHuUs
npooIIeM;

- BBIABIATH NPUYMHHO-CIIECJCTBEHHBIC CBS3H U
AKTYyaJIM3UpPOBaTh 3a/ady, BbIABUI'aTb THIIOTE3Y €€
peIcHuA, HaXo4uThb ApPryMCHTHI JJIA
JIOKA3aTeNIbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUU PELIEHUS;

- AQHAJIM3UPOBATL IMOJYYCHHLIC B XOAC PCHICHUA
3aJa4d pe3yNabTaThl, KPUTUYECKH OLEHHBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCJIOBUSIX;

-- YMETh MEPEHOCUTH 3HAHHs B IO3HABATEIBHYIO U
NPaKTUYECKYI0 00JIaCTH KU3HEACATEIbHOCTH;

- YMCTI) HHTeIpHpOBaTB 3HAHUA n3 pa3HI>IX
HpeaMEeTHBIX o0acTeii;

- BbIIBUI'aThb HOBBIC nacu, Hpe)mar aTb
OpI/IFI/IHaJII)HBIC moaAX0oAbl U peIHeHI/ISI;

u CITOCOOHOCTH nx HCIIOJIb30BaHMS B

MMO3HABATEILHON U COHH&HBHOﬁ IPaKTHUKE

ToKasaTenbHas (QYHKIHA, CTEeNeHHas QYHKIHSI, JJoTapruMuaecKas
(GyHKIMS, TpUTOHOMETpUdeckue (GyHKIWHU, oOpaTHBIE (QYHKINU;
YMEHHE CTPOWUTH TIpadUKyd HM3Y4YEeHHBIX (YHKLIWH, HCIIOIb30BaTh
rpaduKy MPH U3YYEHUH MTPOLECCOB M 3aBUCUMOCTEH, TIPU pEIICHUH
3aa4 U3 IPYrux y4eOHbIX MPEAMETOB U 33/1a4 U3 PeabHOM KU3HH;
BBIpaXaTh (popMysaMu 3aBUCUMOCTH MEK1y BEIMYNHAMU;

- YMeTh pelaTh TeKCTOBBIE 33/1a4l Pa3HBIX THIOB (B TOM YHCIE
Ha TIPOLEHTHI, TOJM W YacTH, Ha IBIXKEHHE, paboTy, CTOMMOCTbH
TOBApOB M YCIyr, HAJIOTH, 3aJauyd U3 o00JacTH yHpaBlICHHS
JUYHBIMH U CEMCHHBIMH (PMHAHCAMHU); COCTABJIATH BBIPAXKCHUS,
ypaBHEHHUs, HEPABEHCTBA M WX CHUCTEMBI IO YCIOBHIO 3aJayH,
HCCIIeI0BATh MOJTy4EeHHOE pereHue u OLIEHUBAThH
MPaBIONIOI00HOCTh PE3yIbTATOB,;

- YMETh ONEpPUPOBATh MOHATHUAMHU: cpelnHee apupMeTHYECKOe,
MeauaHa, HauOoJblliee W HaWMEHBbIIEEe 3HAYCHHs, pa3Max,
JMCIepCHs, CTaHIApTHOE OTKJIOHEHHE YHCIIOBOTO Habopa; yMeTh
U3BJIEKaTh, HHTEPIPETUPOBATH WHPOPMAIHIO, MIPEACTABICHHYIO B
Tabnuiax, Ha auarpammax, rpadukax, OTpa)karollyl CBOWCTBa
peaNbHBIX IPOIECCOB M SIBICHUI; MPEICTABIATh HHPOPMAIHIO C
MOMOIIBIO TaOJMHWII W JUarpaMM; HCCIIEA0BATh CTaTUCTUYECKHE
JaHHBIC, B TOM YHCJE C NMPUMEHEHHEM TpaUYecKHX METONOB H
AJIEKTPOHHBIX CPE/ICTB;

- YMETb ONEPUPOBATH MOHITUSMU: CITYYalHBINA OIBIT U CITy4aifHOe
COOBITHE, BEPOATHOCTh CIIyYaHHOTO COOBITHS; YMEHHE BBIYHCISTH
BEPOSTHOCTb €  HCIIONB30BaHMEM  TpaUYecKux  METOJIOB;
NPUMEHATh (OPMYNBI CIOXKEHHS W YMHOXEHHUS BEPOSTHOCTEH,
KOMOMHATOpHBIe (akThl ¥ (QOpPMYyNBl IpHU pELICHUH 3ajady;
OLICHWBATh BEPOSITHOCTH pEANBHBIX COOBITHH; 3HAKOMCTBO CO
CJIyJailHBIMM ~ BEJMYMHAMH; yMEHHE TMPHUBOAWTH  HPUMEPHI
NpPOSIBJICHUST  3aKOHA  OONBIIMX YWCET B MNPUPOTHBIX H
OOIIIECTBEHHBIX SIBICHUSIX;

- YMeTh ONEpPUPOBATh MOHATHSIMH: TOYKA, MpPsSMasi, IIOCKOCTB,
MPOCTPAHCTBO, JBYTPAaHHBIA Yroj, CKPEIIMBAIOIIMECS NpSMBIC,
MapayieIbHOCTh M MEPIEHANKYISIPHOCTh MPSIMBIX U TIOCKOCTEH,
YroJl MEXAY MPSIMBIMH, YTOJ MEXIy NPsSMOW U IIOCKOCTBIO, YTrOJ
MEXIY IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JO TUIOCKOCTH,
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paccTossHUE MEKAY NPSMBIMHU, PACCTOSHUE MEXKIY IJIOCKOCTSAMU,;
yMEHME MCIHOJIb30BaTh IPH PELIEHUM 3a/1ad U3ydeHHblE (HaKThl U
TEOpeMbl IUITAHUMETPUHU; YMEHHE OLIEHHBATh pPa3Mepbl OOBEKTOB
OKpY’KalOILEro MHUpa;

- YMETb ONEpPUPOBATH TOHATHAMHU: MHOIOTPAaHHHK, CEYEHUE
MHOTOTpaHHMKa, KyO, Mapajuleienunen, Mpu3Ma, UpaMUa,
¢urypa u moBepxXHOCTb BpallleHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceueHMsl (UIypbl BpallleHHs, IUIOCKOCTb, Kacaromasics cgepsl,
LWINHAPA, KOHYyca, IUIOMIAaJb MOBEPXHOCTH MUPAMHJIbl, NPHU3MBI,
KOHyca,  ILWIMHApa, Iulomanas  chepsl, oObeM  KyOa,
OPSAMOYTOJIBHOTO — Hapajulesienunesa,  NUpaMHIbl,  MPU3MBI,
LWIMHIpPA, KOHyca, I1apa; YMEHHEe H300pa)kaTh MHOTOIPaHHUKH U
MOBEPXHOCTU BpPALICHUS, HMX CEYEHUs OT PYKH, C IOMOUIBIO
YEpPTEKHBIX HHCTPYMEHTOB M DIIEKTPOHHBIX CPEICTB; YMEHHE
pacrno3HaBaTb CHMMETPHUIO B IPOCTPAHCTBE; YMEHUE PACIO3HABATH
NpaBUIbHBIE MHOTOI'PaHHUKU;

- YMeTh ONEpPHPOBATH MOHATUSAMH: IBIKEHHE B IPOCTPAHCTBE,
1o700HbIe (UTYphl B IMPOCTPAHCTBE; MCIIOIb30BATH OTHOIIEHUE
IUIOINAZeH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX (UTYyp IpH
pellIeHNH 3a/1a4;

- YMETh BBIYUCIATH I'€OMETPUUYECKHE BEIWYMHBI (JUIMHA, Yrod,
II0ILAab, 00BEM, IUIOIAAb TOBEPXHOCTH), UCIIONb3Ysl U3yUEHHBIE
(opMyInbI U METOABI;

- YMETb ONEpUPOBaTh IOHATUSAMHU: NPSMOYTOJIbHAs CHCTEMA
KOOpJMHAT, KOOPJAMHATBl TOYKH, BEKTOP, KOOPJHMHATBHI BEKTOPA,
CKaJIIPHOE MPOM3BEAECHUE, Yol MEXAy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOMU3BE/ICHHE BEKTOPA HA YNCIIO; HAXOAUTH C TOMOIIBIO
M3yYEHHBIX (POPMYT KOOPAMHATHI CEPENHBI OTPE3Ka, PACCTOSHHE
MEX]y ABYMS TOUKAMU;

- YMETh BBIOMpATh MOAXOAIINI U3yYSHHBIH METOJ JUIsl PEIICHHS
3aJa4u, paclo3HaBaTh MaTEMAaTUUECKUE (PaKTbl U MAaTEMAaTHUECKUE
MOJIEI B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX, B UCKYCCTBE;
YMEHUE TPUBOJUTH IPUMEPHl MATEMaTHUECKHMX  OTKPBITUHI
POCCHUICKON U MUPOBOW MaTEMaTUYECKON HAyKH.

- YMETb ONEpUPOBaTh IOHATUSAMH: OIpPECIIEHHE, aKCUOMa,
TEOpeMa, CJEJICTBHE, CBOMCTBO, IpPHU3HAK, JOKA3aTENILCTBO,
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paBHOCHIIbHBIC (HOPMYIMPOBKH; YMEHUE (GOPMYITHUPOBATH OOPAaTHOE
U TIPOTUBOIIONOKHOE YTBEPXKJIEHHE, NPUBOJUTH NPUMEPH U
KOHTPIPUMEPHI, UCTIOIB30BaTh METO/I MAaTEMAaTHIECKOW UHAYKIIIH;
MIPOBOJUTH JIOKA3aTeIbHBIE PACCYXKIEHHUs IPH pelIeHHH 3ajad,
OLIEHUBATD JIOTHYECKYIO MPAaBUIILHOCTh PaCcCyKICHUH;

- YMCTb ONECPUPOBATH MOHATHUAMU: MHOXECTBO, IMOIMHOKCCTBO,
oncpanyu HaJd MHOXKXCCTBAMU, YMCHHE HUCIIOJIb30BaATbh TCOPETHUKO-
MHO>KE€CTBEHHBIN anmnapar ajisi OIucCaHus pCajibHBIX IPOLCCCOB U
SIBIIGHUUW TPU pELIeHUH 3a]ad, B TOM YHCIE M3 JIPYIHX Y4eOHBIX
PEIMETOB;

- YMETh ONEpHUPOBaTh MOHATUSAMU: rpad, CBA3HBIN rpad, aepeso,
UK, Tpad Ha IUIOCKOCTH; YMEHHE 33a[aBaTh U OMHUCHIBATH Ipadbl
pa3IMYHBIMH CHOCO0aMHM; HCIIOJIb30BaTh Tpadbl MPH PELICHUU
3a1ad;

- yMeTb CBOOOJHO ONEpUPOBATH MOHATUSMH: COYETaHHE,
NEepecTaHOBKAa, YHUCIO COYETAaHWH, YHMCIO TNEpecTaHOBOK; OMHOM
HeioToHa; yMmMeHHe mpUMEHATb KOMOMHATOpHblE (aKThl U
paccyKAeHus JUIsl pelleHUs 3a/1ay;

-yMETh OIEPHPOBATh TMOHSATHUSAMH: HATYpajJbHOE YHCIIO, IEJI0e
YHCIO, OCTAaTOK IO  MOJYNI0,  palMoOHAJbHOE  YHCIIO,
UppalMOHATLHOE YHUCIO, MHOXXECTBA HATYpPalbHBIX, LEJNbIX,
palMOHANBHBIX, JNEHCTBUTENLHBIX YHCEN, YMEHHE HCIOJIb30BaTh
NPU3HAKA  JICTIMMOCTH, HAaWMEHbIIMA OOMMH  JenuTeNns |
HaMMEHbIIee olliee KpaTHOE, anropuTM EBKIMIA MpH perieHuu
3aJa4; 3HAKOMCTBO C Pa3IMYHBIMU TO3UIMOHHBIMH CHUCTEMaMH
CUHCTICHUS;

- YMCTb CBO60I[HO OIICPUPOBATH IMOHATUAMU: CTCICHL C LECJIbIM
MoKasaTejeM, KOpPeHb HATypaJbHOM  CTENeHHW, CTENEeHb C
paloOHANBHBIM ~ TIOKa3aTelieM, CTENeHb C  JICHCTBUTEILHBIM
(BemecTBEHHBIM) TTOKA3aTeNleM, JIOTapu(M YnCiIa, CHHYC, KOCHHYC
Y TaHTE€HC MPOU3BOJILHOTO YHCIIA;

- YMETh ONEPHPOBATH MOHATUSMH: TOXJIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPaBHEHHN U
HEPaBEHCTB, PaBHOCHIBHOCTh YPaBHEHHI, HEPABEHCTB U CHCTEM,
palMoHaIbHbIe, WPpAIMOHATBHBIC, IOKa3aTeJIbHbIC, CTETNCHHBIC,
JIOFapI/I(i)MI/ILIeCKI/Ie, TPUTOHOMETPHUYCCKHC YPABHCHNM A, HCPABCHCTBA
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U CHUCTEMBI; YMEHHUE pelIaTh ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C
MOMOIIIBIO PA3JIMYHBIX NTPUEMOB; pellaTh YpaBHEHHUs, HEPABEHCTBA
U CHCTEMBI C MapaMeTpoM; MPHUMEHSATh YpaBHEHHS, HEPaBEHCTBA,
X CHCTeMbI JIJIsl peIIeHHs MaTeMaTHYeCKHX 3aJad M 3a1a4 W3
pa3IMYHBIX 00IacTel HAYKH U peajbHON )KU3HH,

-yMeTh CBOOOJHO ONEpPUPOBATH MOHATHUAMH: TpaduK (QYHKIIHH,
oOpaTtHasg ¢QyHKUMSA, KOMIO3ULUs (DyHKUMH, TUHEWHas (QyHKLHA,
KBajgpaTtuuHas  (QyHKIMs, CTerneHHas (QYHKOUS C  LENbIM
MoKazaTejeM,  TPUTOHOMETpUYEeCKHue  (PYHKLUMH,  OOpaTHbIE
TPUTOHOMETPUYECKUE GbyHKIHIH, nokasaresbHas u
norapumudeckas GyHKIMH, YMEHHE CTPOUTH Tpaduku HyHKIUH,
BBITIOJTHSTH MTPE00pa3oBaHus TpapUKOB (YHKIIHIA;

YMEHUE UCMONIb30BaTh Tpaduku QyHKIOMA [UIE  H3Y4YECHUS
MPOIIECCOB M 3aBUCHUMOCTEH TpU peIleHHH 3a7ad M3 JPyTrux
y4eOHBIX MPEIMETOB U U3 PEaTbHOI KU3HH; BEIpAXXKaTh GOpMyIamMu
3aBHUCHUMOCTH MEXIY BEJIMUYMHAMU;

yMeHHe CBOOOJHO ONEepUpOBATH MOHATUSAMU: YETHOCTh (PYHKIIUH,
NEPUOAUYHOCTD byHKINY, OrpaHUYEHHOCTh byHKIUH,
MOHOTOHHOCTb (YHKLIMH, SKCTpeMyM (yHKIMM, HauOoiblee MU
HauMeHbIlIee 3Ha4deHWss (YHKIMKM Ha TMPOMEKYTKE, YMEHHE
MIPOBOJUTH UCCIIEIOBAaHNUE (PYHKITUH;

YMEHHE HCIOJb30BaTh CBOMCTBA W rpaduku GYHKUUH Uis
pelleHsT ypaBHEHHMH, HEpPaBEHCTB W 3ajady C IapaMmeTpaMu;
n300pakaTh Ha KOOPAMHATHOHM IUIOCKOCTH MHOMKECTBA DPELICHUI
ypaBHEHUH, HEPABEHCTB U UX CHCTEM;

- YMETh CBOOOTHO OIEPUPOBATH HOHSATHSIMU:
MOCJIEI0BATEIbHOCTD, apupmeTHIeCKast nporpeccus,
reoMeTpuyYecKas nporpeccus, OECKOHEYHO yOBIBaromas
reoMeTpuIecKast nporpeccus; yMEHHe 3a7aBaTh
MOCJICIOBATEIbHOCTH, B TOM YHCJE C IMOMOIIBIO PEKYPPEHTHBIX

opmyr;

- YMETb ONEPUPOBATH MOHATUAMU: HENPEPHIBHOCTh (PYHKIIMH,
aCUMNTOTHl Tpauka (QYHKIMH, NEepBas U BTOpas MPOU3BOJIHAS
(yHKLIUHU, TEOMETPUYECKUN U (PU3MUECKUI CMBICT MPOU3BOAHOM,
NepBOOOpa3Hasi, OINpPENEICHHbI WHTErpan; yMEHHE HaXOIUTb
ACUMNTOTHI rpaduka QYHKIIUN; YMEHHE BBIYHCISATH MPOU3BOTHBIC
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CYMMBI, TPOW3BEJCHHS, YACTHOTO W KOMIIO3ULIUHU (QYHKIHH,
HaXOJUTh YpaBHEHUE KacaTEeIIbHOU K rpaduKy GyHKINY;

YMEHHE HCHOJIb30BaTh MPOU3BOAHYIO JJIsl  HCCIEIOBaHUS
(GyHKUIMH, 17151 HAXOKACHUS HAWTYUIIero pelieHus B IPUKIIaIHbIX,
B TOM YHCJI€ COLHUAIBbHO-3KOHOMUYECKHX M (PU3NYECKUX 3ajayax,
IVl OIIpEJeNIeHHs] CKOPOCTU M YCKOPEHUS; HaXOJUTh IUIOIAAU U
0o0beMBbl (UTyp € TMOMOILNBIO HHTErpaja; MPUBOIUTH MPHUMEPHI
MaTeMaTU4eCKOro MO/JIEJIUPOBAHUS c MOMOILBIO
nudepeHInaTbHBIX YpaBHEHUH;

- yYMEThb OIEpPUpPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIIO,
CONpPSKEHHbIE  KOMIUIEKCHBIE 4YHCJIa, MOJAYJb M  apryMeHT
KOMIUIEKCHOTO 4Hucia, ¢opMa 3amiCH KOMIUIEKCHBIX —YHCeN
(reomeTpuyeckasi, TPHrOHOMETpHYECKas U anredpandeckas); yMeTb
MPOU3BOJIUTHh apuPMETHYEeCKUe JEHCTBUS C KOMIUICKCHBIMH
YHUCJIaMU; TPUBOJIUTH TPUMEPHl HUCHOJIb30BaHUS KOMIUIEKCHBIX
qucen;

- yMeTb CBOOOAHO ONEpPUPOBATH TOHATHAMHU:  CpelHee
apupmeTHyeckoe, MeauaHa, HauOoJspllee U HauUMEHbIIee
3HA4YEHUs, pa3Max, IHUCHEePCHUs, CTAHAAPTHOE OTKJIOHEHHUE JUIs
OTIMCaHUs YHUCIIOBBIX JTAHHBIX; yMeHHe HCCIIeI0BaTh
CTaTHUCTUYECKUE JaHHble, B TOM 4YHUCIE€ C [PUMEHEHUEM
rpadMuecKuX METOJOB M JJIEKTPOHHBIX CPEICTB; TpaduyecKu
HCCIIEI0BaTh COBMECTHBIE HAOIOAEHHMSI C IMOMOUIbIO JHArpamMMm
paccerBaHMs U JIMHEHHOU perpeccuu;

- YMETb HaxXOJUTb BEPOSTHOCTH COOBITHH C HCIOJIB30BAHUEM
rpaduyecKux METO/IOB; MPUMEHSTH ISl PEIIeHUs 3a1a4 GOPMYJIbI
CIIO)KEHUsI U YMHOXEHHs BEpOSTHOCTEH, (HOopMydy TOJIHOM
BeposTHOCTH, (opmyny bepHymm, komMOWHATOpHBIE (aKThl H
(hOpMyITBI; OIIEHWBATH BEPOSITHOCTH PEATbHBIX COOBITHI; yMEHHE
ONIEpPUPOBATh TOHATHUSAMH: CIIydaifHasi BEJIMYMHA, paclpe/ieieHue
BEPOSTHOCTEH, MaTeMaTHUYeCKOe OXHUJaHue, JUCIepCHs U
CTaHIApPTHOE OTKJIIOHEHHME CIy4yailHOM BEIWYMHBI, (QYHKUUU
pacnpeneneHuss U IIOTHOCTH PaBHOMEPHOTO, MOKA3aTeNbHOIO M
HOPMAJbHOIO pachnpeesieH!il; yMeHUEe HUCHOJIb30BaTh CBOMCTBa
M3YYEHHBIX paclpeieNeH’il I pelieHus 3aJad; 3HaKOMCTBO C
MOHSATHSAMH: 3aKOH OOJIBIIMX YHCEN, METOIbl BBIOOPOYHBIX
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WCCIIeIOBAaHU; YMEHUE NPUBOIUTH NMPUMEPHI MPOSBICHUS 3aKOHA
OOJIBLINX YKCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHHUSAX;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATHSIMH: TOYKA, IpsMasd,
IUIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jyd4, IUJIOCKUH  yrod,
NBYTPaHHBIA  yTOJ, TPEXTPaHHBIM YIroOJl, TEpEeCEeKAIecs,
napajuleNbHble U CKPEILIMBAIOIINEcs MpsSMBbIE, MapauIeNbHOCTh U
NEePHEHANKYISIPHOCTh TNPSIMBIX M IUIOCKOCTEH, Yrol MexXIy
OPSAMBIMH, YTOJ MEXIY MpPSAMOH M IUIOCKOCTBIO, YIOd MEXIy
IUIOCKOCTSIMHM; yYMEHHE HCIIOJb30BaTh IMPU PpEIICHHH 3a/ad
U3y4YeHHbIe (PaKThl M TEOPEMbI IUNITAHUMETPHUHU; YMEHHE OIICHHBATH
pa3mepsl OOBEKTOB B OKPY)KAIOLIEM MHpPE; YMEHHE OIEepPHPOBATH
TIOHSATHUSIMH: MHOTOTpaHHUK, ceueHue MHOTOTPaHHHUKA,
NpaBWIbHBI MHOTOTPAaHHHMK, MpU3Ma, NHpaMuia, ¢urypa W
MOBEPXHOCTh BpAIICHUs, HWIMHAP, KOHYC, map, cdepa, pa3BepTka
MOBEPXHOCTH, CEUCHHs KOHyca WM IMJIMHJIpA, MapajliebHbIE OCH
WIN OCHOBAHHIO, C€UYEHHE IIapa, IUNIOCKOCTh, Kacaromasics chepsl,
IWINHIpPA, KOHYCa; YMEHHE CTPOMUTh CEUYeHHE MHOTOI'DAaHHMKA,
n300pakaTh MHOTOTPAHHHUKH, (UTYPHI M IMOBEPXHOCTH BPALICHHUS,
X CEYEHHs, B TOM 4YHCJIE C IOMOINBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE  TPUMEHATh  CBOWCTBA  T€OMETPHYECKHX  (HTYD,
CaMOCTOSITENTLHO (POPMYIIUPOBATH OTNPEACTICHUS H3y4aeMbIX QUTYp,
BBIJIBUTATh THIIOTE3bI O CBOWCTBAX M NMPH3HAKAX F€OMETPHUUECKUX
¢uryp, o00CHOBBIBaTh MJIM ONPOBEPraTh UX; YMEHHE MPOBOIUTH
knaccuukanuio GUryp Mo pasnYHbIM TPH3HAKAM, BBIMOJHSTH
HEO0XOIUMBIE JIOTIOTHUTEIbHBIE TIOCTPOCHHUS,;

- yMETh CBOOOIHO ONEpPHPOBATh MOHITUSAMHU: IUIOMAIs (GUTYpHI,
o0beM (urypbl, BeTMYMHA YIia, PAcCTOSHHE OT TOYKH [0
TUTOCKOCTH, PAacCTOSHHE MEXAY TNPSIMBIMH, DPACCTOSHHUE MEXKIY
IUIOCKOCTSIMHM, ~ IUTOm@anb  cepsl, IUIOMAAb  MOBEPXHOCTH
NUpaMUbl, TNpPU3MBI, KOHyca, IIUHIpa, o00beM  KyoOa,
IOPSAMOYTONBHOTO — MapajUlefienuneaa,  MUPaMUAbI,  MPHU3MBI,
LWINHApPA, KOHYca, Iapa; YMEHHE HaXOAUTh OTHOLICHHE 00bEMOB
Mo100HBIX (Uryp;

- yMeThb CBOOOJHO ONEPUPOBATh MOHATHUAMH: JIBIKCHHE,
MapajuleNbHbll  NEpPeHOC, CHMMETpHUs Ha IJIOCKOCTM H B
MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3oBaHHe MOMO0Ws, TOTO00HBIE
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(Guryphpl; YyMEHHE pacloO3HAaBaTh paBHBIC W IMMOJO0OHBIE (UTYDHI, B
TOM 4HCI€ B TPUPOJAE, HCKYCCTBE, AapXHUTEKType; yMEHHUE
HCTIOJIBb30BaTh reoMeTpUYECKHe OTHOIIICHHUH, HaXOJIUTh
reOMETPUUECKUE BEIMYHMHBI (JJIMHA, YTOJl, IUIOMa b, 00beM) MpH
peleHNH 3a1a4 U3 JIPYTuX Y4eOHBIX NMPEAMETOB U U3 pealbHOU
KU3HU;

- yMeThb CBOOOJHO ONEPHUPOBATh MOHATUSMHU: HPSIMOYTOJIbHAS
CHUCTeMa KOOpJIWHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAHWHATHI
BEKTOpa, CyMMa BEKTOpPOB, IpPOU3BEJIEHUE BEKTOpa Ha YMHCIIO,
pas3jio)keHHe BeKTopa I0 0a3ucy, CKaJsipHOE IPOU3BECHHUE,
BEKTOPHOE IPOU3BEACHUE, YIrOJ MEXAY BEKTOpaMH; yMEHHUE
WCTIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOJ JJISl PEIICHHUS
TEOMETPUUECKUX 3aJad W 3ajad JPYyrux Yy4eOHBIX MpPEIMETOB;
OTNepUpOBaTh TMOHATHUAMH: MaTpuna 2x2 u 3x3, ompejenuTtenb
MaTpUIIbl, TEOMETPUIECKUI CMBICI OTPEACTUTEIS;

- yYMETh MOJENHUPOBATh peallbHble CHUTyallud Ha S3bIKE
MaTEeMaTHKH;, COCTaBIISITh BBIPAKEHHsS, YpaBHEHHS, HEPABEHCTBA U
UX CHCTEMbI [0 YCIOBHIO 3aJayd, HCCIEIOBATh TIOCTPOSHHBIC
MOJIETIU C MCIIOJIb30BAHMEM armapara anreOpbl, HHTEPIPETHPOBATh
MOJIYYEHHBIA PE3y/bTaT; CTPOUTh MATEMaTHUYECKHE MOJEIH C
MOMOIIIBI0 TEOMETPUYECKHX TIOHATUH W BEJIWYMH, pelaTh
CBSI3aHHBIE C HHAMH [PAaKTUYECKHE  3a/laud;  COCTaBIAThH
BEPOSTHOCTHYIO MOJENIb W HHTEPIPETHPOBATH  IOJyYCHHBIH
pe3yabTar;  pemiarth  NpPUKIagHBIE  33Ja4d  CPEICTBAMHU
MaTeMaTHYeCKOro  aHajiu3a, B TOM  YHCJIE  COIHAJIBHO-
HSKOHOMHYECKOTO U (PU3MUECKOTO XapaKkTepa;

- YMEHHE BBIOMpATh MOIXOASIINN METOH JUIsl PEIICHUS 3aauu;
MMOHMMAaHWE 3HAYUMOCTH MAaTEMaTHKH B W3YYCHHU TPUPOJHBIX H
OOIIECTBEHHBIX MPOIIECCOB W SBJICHWH; yMEHHE pPaclO3HaBaTh
MPOSIBJICHWE  3aKOHOB MAaTeMAaTHKH B  HCKYCCTBE, YMEHHE
MPUBOJUTH MPUMEPHl MAaTEMATUYECKUX OTKPBITHMA POCCHICKON U
MHPOBOI MaTEMaTHYECKON HAYKH
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OK 02. Ucnonb3oBath
COBpEMEHHbBIE CPE/ICTBA MOUCKA,
QHAIIM3a U UHTEPIPETAITUN
nHbOpMaIUK, U
MH(POPMAITMOHHBIC TEXHOIOTHH
LTS BEITIOJTHEHHMS 32,124
podeccuoHaTbHON

e TeIbHOCTH

B o0macT eHHOCTH HAYYHOTO MTO3HAHUS:

- c(OpMHPOBAHHOCTb MHUPOBO33pEHHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKHM W OOINECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha Jajore KYJBTYD,
CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOEr0 MeECTa B
MOJIUKYJIbTYPHOM MHUPE;

- OCO3HaHHUE IIEHHOCTH HAYYHOH JesTEeIbHOCTH,

TOTOBHOCTh  OCYIIECTBIISITh  NPOEKTHYIO |
HCCIIEI0BATENbCKYIO JIESITEIIbHOCTD
WHAMBHIYaJIbHO U B TPYMIIE.

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

MI03HABATEIILHBIMU JIEHCTBUSMHU:

B) pabora ¢ nHpopMaIme:

- BJIaJIETh HABBIKAMU TOJIy4eHHs] WH(GOpMAIUU U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSTEIHHO
OCYILECTBIATH MOUCK, AHAIN3, CUCTEMATH3aLHIO U
UHTEpIpeTaluo UHGOpMAIMU Pa3IUYHbIX BUIOB
u (opM npeacTaBIeHuUS;

- cO37aBaTh TEKCTHl B pa3lW4HbIX (popmaTax c
y4eTOM Ha3Ha4YeHusT HHQOpMAIMM M LEJIEBOH
ayJIUTOpUH, BBIOMpass ONTHUMAIbHYIO (GopMy
NPEACTABICHUS U BU3YaTN3AIHH;

- OUEHHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTH
UHQOpPMAIlUK, €€ COOTBETCTBHE NPABOBBIM U
MOpPaJIbHO-3TUYECKUM HOpPMaM;

- HCHOJb30BaTh CpeACTBAa HMH(OPMAIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUIl B pELICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHW3allMOHHBIX  337a4 C  COOII0eHHEM
TpeOoBaHUii SPrOHOMHUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, PECypcocOepeKeHHUs,
NpaBOBBIX M OJTHYECKUX  HOPM,  HOPM
MH(POPMAIIMOHHOM 0€3011aCHOCTH;

- BJQJIETh HaBbIKAMHM PACIIO3HABAHUS M 3alllUThI
uHpopmaluy, HHGOPMAIMOHHON 6e30macHOCTH

- yYMeTh OINEPUPOBATH IMOHATHAMHU: palUOHAIbHAS (QYHKIIHS,
MOKa3aTeTbHas byHKIWS, CTCTICHHAS GbyHKIHS,
norapumMudeckass (QyHKIUS, TPUTOHOMETpHUYECKHE (DYyHKIUH,
oOpatHble (YHKIIUH, YMEHHE CTPOUTHh TpadUKH H3ydEeHHBIX
(GYHKIMH, WCIOIB30BaTh IpaMKK MPU U3YyYCHUH MPOIECCOB U
3aBUCHUMOCTEH, TpH pEIIeHUH 3a4ady M3 JAPYruxX yueOHBIX
MPEIMETOB | 3a]1a4 U3 PeabHOM JKU3HU; BBIpaXKaTh (popMynamu
3aBUCHMMOCTH MCXKIY BCIIMYUHAMU,

- YMCTH OIICPUPOBATH HOHATUAMHU: TOXACCTBO, TOXKICCTBECHHOC

npeoOpa3oBaHue, ypaBHEHHE, HEpaBEHCTBO, cucremMa
YpaBHEHHH W HEPaBEHCTB, paBHOCWIBHOCTh YPaBHEHHUIA,
HEpaBEHCTB MW CHUCTEM, palUOHANbHBIC, HWpPpAIMOHAILHEIE,
roKa3aTeJbHbIe, CTETICHHEIE, JorapupMuyecKue,

TPUTOHOMETPUYECKUE YPAaBHEHHs, HEPABEHCTBA U CHUCTEMBI;
YMETb pellaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TOMOIIIbIO
pa3INYHBIX IPUEMOB; pEUIaTh YypPaBHEHUsS, HEPABEHCTBA M
CHCTEMBI C MapaMeTpoM; NPUMEHATh YpaBHEHHUs, HEPABEHCTBA,
UX CHCTEMbI Ul pellleHHs MaTeMaTHYeCKHX 3ajad M 3a7ad u3
Pa3IMYHBIX 00JaCTEeN HAYKU U PEaTbHOM KU3HHU;

- yMmMeTb CBOOOJHO ONEpPUPOBATH MOHATHAMM: [JBHKEHHE,
napajuleNIbHbI  MEPEHOC, CUMMETpUs Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHue MON00US, TOAOOHbIE
(Gurypsr; yMeTh pacro3HaBaTh paBHbIC M MOJO0OHBIE (QUTYPHI, B
TOM 4YHUCJIE€ B NPHUPOJIE, HCKYCCTBE, AapXUTEKTYpe; YMETh
WCIOJb30BaTh ~ I€OMETPUYECKHE  OTHOUIEHMs,  HaXOJUTh
TeOMETPUUYECKHE BEJIMYHMHBI (IJIMHA, YToJl, IUIONIaNb, 00BEM)
IIPU pELIeHUH 3ajad U3 JPYruX Yy4eOHBIX NpEeIMETOB M U3
pEATBHOM JKU3HA
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JIMYHOCTHU

OK 03. IlnanupoBaTh 1
[pEaTM30BBIBATH COOCTBEHHOE
podeccuoHaIbHOE U
ITIYHOCTHOE pa3BUTHE,
[peINPUHUMATEIBCKYIO
NIesITeIIbHOCTD B
podeccuoHanbHOU cdepe,
MCTIO0JIb30BaTh 3HAHUS 110
[paBoBOM M (prHAHCOBOM
rPaMOTHOCTH B PA3JIUYHBIX
PKH3HCHHBIX CUTYaIHsX

B obnacT yXxOBHO-HPaBCTBEHHOTO BOCITUTAHHS:
-- chopMHUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS,
STHYECKOTO TTOBEACHMS;

- CIIOCOOHOCTh  OLEHMBAaTh  CUTyallMl0 |
MPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHWE JIMYHOTO BKJIaJia B TOCTPOCHHE
YCTOHYHMBOTO OYYIIETO;

- OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POIUTEIISIM
U (W) APYTUM YJieHAM CeMbH, CO3/IaHHI0 CEMbHU
Ha OCHOBE OCO3HAHHOTO MPHUHSTHS IEHHOCTEH
CEMEWHOM KU3HU B COOTBETCTBUU C TPAAULIMSIMHU
Hapos10B Poccuu;

OBrnasieHne YHUBEPCATBHBIMU PETYISTUBHBIMU
JIEHCTBUSIMU:

a) CaMOOPTaHU3AIINS:

- CaMOCTOSITENILHO OCYIIECTBIISATh
MO03HABATENbHYIO NeSITENIbHOCTD, BBISIBJISITH
npoOIeMBl, CTaBUTh u (hopMynupoBathb
COOCTBEHHBIE  3agaud B 00pa30BaTENbHOU

JeATeNIbHOCTU M )KU3HEHHBIX CUTYaIHUAX;
- CaMOCTOSITEIbHO COCTABIATH IUIAH pELICHUS
npoOJeMbl € YYeTOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIHsIM;
CHocoOCTBOBaTh (POPMHUPOBAHUIO U IPOSBICHUIO
HMIMPOKOH 3pYAMLIMU B pa3HbIX O0JACTAX 3HAHWM,
MOCTOSIHHO MOBBIIIATh CBOM 00pa3oBaTelbHbIA U
KyJbTYpPHBIH yPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh NPUEMBl peQIIEKCUN AJIsl OLIEHKU

- yMeTb  OIEpHpOBaThb  NOHATUSAMHU:  palOHAJIbHEIE,
HppaLMOHAJIbHBIE, MOKa3aTelIbHBbIE, CTEIEHHBIE,
jgorapuMUYECKue,  TPUTOHOMETPUYECKHE  YpaBHEHHS U

HEpaBEHCTBA, UX CUCTEMBI;

- yYMETb OINEpUpPOBaTh MOHATHUSMU: MHOTOIPAHHUK, CEUYCHHE
MHOTOTpaHHUKa, KyO, Mapajulelenumnes, Mpu3Ma, MNUPaMuiaa,
¢urypa M TMOBEPXHOCTh BpALICHUS, LWIMHAP, KOHYC, IIap,
cdepa, cedeHuss (GUTYypHl BpaLIeHUs, IUIOCKOCTh, KACAIOIIASCS
cdepsl, TUINHIPA, KOHYCA, IUIOMA/b TTOBEPXHOCTH MHUPAMHUIBL,
NpU3MBI, KOHYyCa, LWIMHApA, IUIomanb cdepsl, o0beM KyOa,
MPSIMOYTOJIBHOTO ~ Mapajulesienunesna, MUPaMHUIbl, IPU3MBI,
IWJINH]IPA, KOHYCA, I1apa; YMEeHUe U300pakaTh MHOTOIPaHHUKU
U TIOBEPXHOCTH BPAILCHMS, UX CEYECHUS OT PYKH, C IOMOUIBIO
YepTEKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX CPENCTB; YMETh
pacro3HaBaTh ~ CHMMETPUIO B IIPOCTPAHCTBE,  YMEThb
pacro3HaBaTh NPaBUIIbHBIE MHOTOTPAHHUKHY;

- YMETh ONEpPUPOBaTh MOHATUSAMHU: HPSIMOYrojibHAs CUCTEMA
KOOpJUHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPIAMHATHI BEKTOPA,
CKaJSIPHOE MPOM3BEACHHE, Yrojl MEXIy BEKTOpaMH, Cymma
BEKTOPOB, TMPOM3BEICHUE BEKTOpPA HA YHWCIO; HAXOAUTh C
MOMOIIBIO U3YYEHHBIX (POPMYII KOOPAUHATHI CEpeIMHBI OTPE3Ka,
paccTosiHie MEXKAY IByMs TOUKaMH
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CUTYyaluu, BEIOOpA BEPHOTO PELICHUS;
- yMETb OLEHUBaTh PHUCKM U CBOEBPEMEHHO
IPUHUMATh PELICHMS 110 UX CHHYKEHUIO;

OK 04. Db dexTuBHO
B3aMMOJICHICTBOBATh U paboTaTh
B KOJUJIEKTHBE U KOMaH[Ie

TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITENILHOCTU U CAMOOTIPEICTICHHIO;
-OBJIaJICHUE HaBbIKaMH y4eOHO-
UCCJIEI0BATENbCKOW, MPOEKTHOW W COLMAIBbHOMN
JEeSITEIbHOCTH;

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMH JIEHCTBUSIMU:

0) coBMecTHasI 1eATETLHOCTD:

- MOHUMaTb M HCIIOJIb30BAaTh IPEUMYILECTBA
KOMaH/JHON U HHAUBUYaJIbHON pabOThI;

- NPUHUMATH LI COBMECTHOM JEATEIbHOCTH,
OpTraHM30BHIBATh U KOOPAMHUPOBATH ACHCTBUSA TIO
€¢ JOCTIKCHHUIO. COCTaBIATh IIJIaH JEHCTBHM,
pacrpeiensitb  poJid € y4ETOM  MHEHUH
YYaCTHUKOB OOCYXKIAaTh PE3yJbTaThl COBMECTHON
paboTsI;

- KOOpPAMHHUPOBATH M BBINOJHATH paboTy B
YCIOBUSIX peayIbHOTO, BUPTYaJIbHOTO u
KOMOMHHMPOBAHHOTO B3aMO/IEUCTBUS;

- OCYILECTBIATh MMO3UTHUBHOE CTPATErH4YecKoe
MOBEJICHUE B DPA3JIMYHBIX CUTYaLUsX, MPOSIBIATH
TBOPUYECTBO u BOOOpakeHue, OBITDH
WHUIIMATHBHBIM.

OBnasieHne YHUBEPCATBHBIMUA PETYISTUBHBIMU
JIEUCTBUSAMMU:

- yYMETh OIEpUpOBaTh MOHATUAMH: CIyYailHBI ONBIT U
cllydaiiHOe COOBITHE, BEPOSATHOCTD CIy4ailHOrO COOBITHS; YMETh
BBIUUCIIATh BEPOSATHOCTb C MHCHOJIB30BAHUEM TIpaUUECKUX
METO/IOB; IPUMEHATh (OPMYJIBI CIOKEHHS M YMHOXCHHUS
BEPOSITHOCTEH, KOMOMHATOpHbIE (aKkTbl Hu (GopMyasl IpU
peLICHUN 3a/1a4; OLIEHUBATh BEPOSTHOCTU pEalIbHBIX COOBITHIL;
3HaKOMCTBO CO CIy4allHbIMU BEJIMYMHAMH, YMEHHE MPHBOAHUTH
MIPUMEPBI MPOSBICHUS 3aKOHA OOJBIINX YHCEN B MPUPOIHBIX U
OOIIIECTBEHHBIX SBICHUSIX;

- yMeTb CBOOOJHO ONEPHUPOBAThH MOHATHUSMHU: CTENEHb C IEIBIM
mokaszatejeM, KOpPEHb HaTypalbHOH CTENEeHH, CTeleHb C
pallMOHANBHBIM IIOKa3aTelleM, CTeNeHb C JeHCTBUTEIbHBIM
(BemiecTBEHHBIM) TOKa3aTeseM, Jiorapupm dYucia, CHHYC,
KOCHHYC U TaHT'€HC IPOU3BOJILHOTO YHCIIA;

- yMEeTh CBOOO/IHO ONEPHUPOBAThH MOHATUAMU: TpaduK QyHKIHMH,
oOpatHas  QyHKIWSA, KOMIO3WIMS  (GYHKIUH, JWHEHHAs
¢byHKuus, KBampaTtuuHas (YHKIMS, CTENeHHas QYHKIUS C
LEeNbIM  TOKa3aTeleM,  TPUTOHOMETPUYECKHe  (DYHKIUH,
oOpaTHbIE TPUTOHOMETpHYECKHE (DYHKIMHU, TMOKa3aTelbHas U
aorapugmuyeckass  (QyHKIMH; yMETh CTPOUTh  Tpaduku
(yHKUUH, BBIMOIHATH PeoOpa3zoBanus TpauKoB GyHKIHII,

- yMETh WHCNOJIb30BaTh Tpaduku (QyHKOMHA I8 HU3ydeHHS
MPOIIECCOB M 3aBUCHUMOCTEW MNpU PELICHWH 3a1ad U3 JPyTUX
y4eOHBIX TIPEAMETOB W W3 pealbHOW JKU3HHU; BBIPAXKaTh
(opMynaMu 3aBUCUIMOCTH MEKIY BETMUNHAMU;

- CBOOOAHO ONEPUPOBATh TOHATUSAMH: UYETHOCTh (DYHKIHH,
NEPUOJUYHOCT  (DYHKIMH,  OTPaHUYEHHOCTb  (YHKILUH,
MOHOTOHHOCTb (DyHKIIMH, 3KCTpEMyM (PyHKIMH, HAUOOJbILEE U
HalMEHbIIee 3HA4YeHUs (QYHKIMM Ha MPOMEKYTKE; YMETb
IIPOBOJUTH UCCIIENOBAHUE (DYHKIIUM;

- YMETb HUCHOJIb30BaTh CBOMCTBA M Tpapuku (GyHKIMH s
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pelIeHNs ypaBHEHUWI, HEPAaBEHCTB M 3aJay C IapaMeTpaMu;
n300paxkaTh HA KOOPIUHATHOHN TNIOCKOCTH MHOYKECTBA PEIICHUI
ypaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 05. OcymiecTBIsITh YCTHYIO
1 MTICEMEHHYIO KOMMYHUKAITUIO
Ha rOCYIapCTBEHHOM SI3BIKE
Poccuiickoit denepanyu ¢
y9eToM ocoOeHHOCTEeH
COLMAIILHOTO ¥ KYJIETYPHOTO
KOHTEKCTa

B o6nacTH 5cTeTHYECKOrO BOCIIUTAHUS:

- ACTETHYECKOE OTHOIIEHHE K MHPY, BKIIOYAs
ACTETUKY OBITa, HAYYHOTO H TEXHHUYECKOTO
TBOpPYECTBA, CIOpPTa, TpyAa H OOIIECTBEHHBIX
OTHOILICHUI;

- CHOCOOHOCTh BOCHPHUHUMATh Pa3IMUHBIC BUIBI
WCKYCCTBa, TPaJWIIMM M TBOPYECTBO CBOEr0 M
JPYTUX HApOJOB, ONIYIIaTh SMOIMOHAIBHOE
BO3JICHICTBUE UCKYCCTBA;

- YyO©XKICHHOCTh B 3HAYMMOCTH [UISI JIMYHOCTH H
obmiecTBa OTCYCCTBEHHOI'O u MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPaJAULIMHA U
HapOJIHOTO TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIPKEHUIO B PA3HBIX BUAAX

UCKYCCTBa, CTPEMIICHUE IPOSABIATh KayecTBa
TBOPYECKOH JINYHOCTH;

OBnanenue YHUBEPCaJIbHBIMU
KOMMYHHMKATUBHBIMU IE€HCTBHAMHU:

a) oOIeHue:

- OCYIIIECTBJISATH KOMMYHHKAIIMK BO Bcex cdepax
JKHM3HU;

- pacro3HaBaTh  HeBepOaibHBIE  CpEIACTBA
O6HICHI/IH, IIOHUMAaTh 3HAYCHHEC COUAJIbHBIX
3HaKoOB, pacCrio3HaBaTb IpEANOChUIKA

KOH(JIMKTHBIX CUTYallui ¥ CMATYATh KOH(IIUKTHI;
- pa3BEepHYTO U JIOTMYHO H3JIaraTb CBOKO TOYKY
3pEHUs C HUCIIOJIb30BAHUEM SI3BIKOBBIX CPEACTB

- YMETh ONEpPHPOBAThH MOHATUAMU: CpeaHee apupMeTnIecKoe,
MeJuaHa, HauOoJblllee M HAaUMEHbIIee 3HAYCHHUs, pa3Max,
JMCIIepCUsi, CTAaHAApPTHOE OTKJIOHEHHE YHCIOBOrO Habopa;
yMEHHE  M3BJIEKaTb,  HMHTEPHPETUPOBATH  WH(POPMAIHIO,
MpeICTaBICHHYI0 B Tabinuuax, Ha JuarpaMmax, rpadukax,
OTPaKAaIOIyI0 CBOMCTBA pEaJbHBIX HPOLIECCOB U SBICHUM;
MPEJCTaBIATh MH(OPMAIMIO C TTOMOIIBIO TAOJUI] M IUATPAMM;
UCCIIeIOBaTh CTAaTUCTHYECKUE JaHHbIE, B TOM 4YHCIE C
MPUMEHEHHUEM IrpaUIecKUX METOJI0B U 3JIEKTPOHHBIX CPEJICTB;
- YyMEeTh ONEpPUPOBATH MOHATHAMHU: TOUYKA, MPsSMasi, TNIOCKOCTb,
MIPOCTPAHCTBO, JABYIPAHHBIM yrojl, CKPEIIMBAIOIINECS TMPSMBIC,
napajuieIbHOCTh M MEPHEHAUKYISIPHOCTh  MPSAMBIX |
IUIOCKOCTEH, Yrojl MEXIy MpsIMBIMH, YTOJ MEXIy HpSIMON |
IUIOCKOCTBIO, YTOJ MEXKIY IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU
JI0 TUIOCKOCTH, PACCTOSIHUE MEXIy MpPSIMBIMH, PACCTOSHHUE
MEX/Ty TIOCKOCTSIMU;

- YMETb UCTOJIb30BaTh MPH PEIICHUH 3a]a4 U3yYeHHbIC (DAKThI U
TEOpPEMbI TUIAHUMETPHUHU; YMEHHE OIICHUBATh Pa3Mepbl OOBEKTOB
OKpY’KaroIlero Mupa

[1K 3.2. OcymiecTBasTh
[mpoBeacHUE paboT 1Mo
TEXHUYECKOMY 00CITyKHBAHUIO
11 PEMOHTY 3JIEKTPUYECKOro U
RIIEKTPOMEXAHMUYECKOTO

B yactu Tpy0BOro BOCIIUTaHUS:

- TOTOBHOCTb K TpPYAY, OCO3HAaHUE LEHHOCTH
TPYAOIIO0US, - UHTEpEC K pazIu4HbIM cepam
npodeCCUOHATBHON AEATENbHOCTH, CBA3aHHBIM
C MaTEMaTUKOU U €€ MPUIOKEHUSIMH,

-YMCHUC COBCPUIATH OCO3HAHHBIN BBI60p

- CBO60)IHO OIICPHUPOBATH ITOHATHUAMU: PAIIMOHAIIBHOC YUCIIO,
OccKOHEUHas nepuoanvCCKas ,[[pOGB, IMMPONLCHTHI,
HppauOHAJIIBHOC YHCJIO, MHOXECTBA pallMOHAJIBHBIX U
I[CﬁCTBPITCJ'ILHLIX qucell, MOIOYJIb HeﬁCTBHTCHBHOTO qucia,
IPHUMCHSTH JIpO6I/I U TOPOUECHTHI OJid PCIICHUA IMPUKIATHBIX
3ala4 U3 pa3JIMYHBIX OTpB.CJ'ICfI 3HAHUM U peaﬂBHOﬁ KHU3HU,
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000pyIOBaHUS
PHEPTOYCTaHOBOK

Oynymedi  mpodeccuu W peali30BHIBATH
COOCTBEHHBIC )KU3HEHHBIC TUIAHBI,

-TOTOBHOCTH u CIIOCOOHOCTh K
MaTeMaTH4YeCKOMY 00pa3oBaHUIO u
caMoO0Opa30BaHUI0 HA NPOTSDKEHHH  BCEH
KH3HH,

-F'OTOBHOCTb K aKTUBHOMY Y4YaCTHUIO B PCUHICHUHA

IIPAKTUYECKUX 3a1a4 MaTeMaTH4ECKON
HaIIPaBJIEHHOCTH;
OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

IIO3HaBAaTCIIbHBIMHN HeﬁCTBHHMH:

a) 6a30BbIe UCCIIE0BATENIbCKUE AEHCTBUS:

- UCTIOJIb30BATh BOTIPOCHI KaK
UCCIICIOBATEIbCKUI  MHCTPYMEHT IO3HAHMUA,
(GopMynupoBaTh  BOIPOCHL,  (PUKCUPYIOLIHNE
OpoTHBOpEYHe, NpobieMy,  yCTaHaBIMBATh
UCKOMOE W JaHHOe, (OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

- IPOBOJIUTH CAMOCTOSITENILHO CIIIIAHWPOBAHHBIN
HKCIEPUMEHT, UCCIIEOBAaHUE IO YCTAHOBJICHUIO
OCOOEGHHOCTEH  MaTeMaTU4YeCKoro OOBeKTa,
SIBJICHUS, MPOILECcCa, BBIABICHUIO 3aBUCUMOCTEN
MEXIy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

- CaMOCTOATENBbHO (POPMYJINPOBATh 000OIEHUS
U BBIBOJABI 10 pe3yiabTaTaM MpPOBEIEHHOTO
HaOro1eHus, UCCIIEI0BaHMS, OLIEHUBATh
JIOCTOBEPHOCTh ~ TOJYYECHHBIX  PE3yJIbTaTOB,
BBIBOZOB M 0000IIEHNI;

- TPOTHO3UPOBATh  BO3MOXKHOE  pa3BHTHE
npoliecca, a TaKXKe BBIIBUTaTh MPEINOI0KESHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSX;

0) cOBMECTHas JIeITEIIbHOCTD:

- TIOHUMaTh W WCIOJB30BATh TPEUMYIIECTBA
KOMaHIHOW W WHAWBUAyaJlbHOW paboThl mpu
pelIeHUH Y4eOHbIX 3ajad, NPUHUMATh LEllb

NPUMEHATh  NPUOMKEHHBIE  BBIYMCICHUSA,  MpaBUIIA
OKpYTJIEHUS, IPUKUJKY U OLIEHKY pe3yJibTaTa BBIYUCIICHU;
CBOOOJHO OMNEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM
MOKa3aTeJIeM, HCIOJIb30BaTh MOAXOMALIYI0 (OopMy 3amucu
JEHCTBUTENBHBIX YUCEI JUUISl PELLIEHUS TPAKTUYECKUX 3a1a4 U
IPEJICTaBICHUS JaHHBIX; CBOOOIHO ONEpPUPOBATH MOHATHEM:
apu(pMeTHYECKUIl KOpEeHb HATypaJIbHOW CTENEHH; CBOOOIHO
ONEpUpPOBaTh  IOHATHUEM: CTENEHb C  PalMOHAIBHBIM
IoKa3aTeseM; CBOOOJHO OIIEpPUPOBATH MOHATUIMHU: JIOTapUpM
4Hclia, JAECATUYHBbIC U HATypajbHbIE Jorapudmbl; CBOOOIHO
ONEpUPOBATh MOHATHUSIMU: CHUHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC YMCJIOBOI'O apryMeHTa; ONEPUPOBATH MOHATUIMMU:
apKCUHYC, ApKKOCHHYC U apKTaHI'€HC YHCIOBOTO apryMEHTa;
- cBOOOJIHO OTNEpPHPOBATh MOHITUSIMU: HATypalIbHOE U LIEI0e
YHCJI0O, MHOXKECTBA HATypalbHbIX M  LEJNbIX  YHUCEl,
VCIIOJIB30BaTh IPU3HAKU JAenuMocTu nenslx uucen, HOJL
u HOK HaTypanpHBIX 4uCell 1S pelIeHus 3a7a4, IPUMEHATh
anroput™ EBxinpa; cBoOOJHO OMNEpUpOBATH MOHATHEM
OCTaTKa IO MOAYJNIO, 3allMChIBaTh HATypaJbHBIE YUCIA B
Pa3IMYHBIX MO3UIMOHHBIX CHCTEMax CYUCIEHHS; CBOOOIHO
OIIEpUPOBATh MOHATUAMH: KOMIIJIEKCHOE YHCIIO M MHOYKECTBO
KOMIUIEKCHBIX YMCEJl, TPEJCTABIATh KOMIUIEKCHbIE YHCia B
anreOpandeckoi U TPUTOHOMETPUUECKOH (hopMme, BBHINOJIHAThH
apudMeTHYeCKre oOlepalud ¢ HUMH M H300paxaTh Ha
KOOpPAMHATHOH INIOCKOCTH;

- cBOOOJHO  OMNEpPUPOBATH  OCHOBHBIMU  TOHSATUSMHU
CTEPEOMETPUU IIPU PEUIEHMM 337ad W I[POBEIECHUU
MaTeMaTHYeCKUX  PACCYXACHWUH; MNPUMEHSTh aKCHOMBI
CTEPEOMETPUM U  CIEACTBUS U3 HUX TIpU  PELICHUU
reOMETPUUYECKUX  3aJay; KiIacCU(PHUIMPOBATh  B3aUMHOE
pacrlojoKEeHUE IMpsMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEH B TMPOCTPAHCTBE;
CBOOOJHO OMEPUPOBATh NMOHATUIMH, CBSI3aHHBIMH C YIJIaMU B
MPOCTPAHCTBE: MEXAY NPSIMBIMH B NPOCTPAHCTBE, MEXIY
NPSIMOI M TUIOCKOCTBIO; CBOOOTHO ONEPHPOBATH NOHSATHIMH,
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COBMECTHOM  JI€ATENIbHOCTH,  IUIAHUPOBATH
OpraHU3aIHIo COBMECTHOM paboThl,
pacmpenensiaTth BHABI PaldOT, IOTOBAPHUBATHCS,
o0cyxJaTh MpoOLEcC W pe3ylbraT paboThl,
000011aTh MHEHHSI HECKOJIBKUX JTFOJIEH;

- y4acTBOBaTh B TIPYINMOBBIX (hopMax pabOThI
(oOcyxmeHus, OOMEH MHEHUH, «MO3TOBBIC
HITYPMbI» M HHBIE), BBINOJHATH CBOIO YacTh
paboThl ¥ KOOPJIMHUPOBATH CBOM JACHCTBHUS C
JpYrUMU  WIEHAMH  KOMAaH[bl, OLICHUBATH
KaueCTBO CBOETO BKJIaJa B OOIIMNA MPOJYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM yUYACTHUKAMU
B3aUMO/JICHCTBUA.

OBnaneHue YHUBEPCAIBHBIMU DPEryJIATUBHBIMU
JIEUCTBUAMU:

B) CAaMOOpTaHHU3aIIHs:

- COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 3a/1a4H,

- BBIOMpaTh CImOcO0 pemeHuss ¢  y4EToM
UMEIOLINXCS pecypcoB u COOCTBEHHBIX
BO3MOXKHOCTEH,

- apryMEHTHpPOBaTh U KOPPEKTUPOBATH BapUaHThI
penieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

CBSI3aHHBIMU C MHOTOIpaHHUKaMH; CBOOOJHO paclio3HaBaTh
OCHOBHBIC BHJIbl MHOIOTPAaHHUKOB (IIpU3Ma, NHpPaMHJA,
NPSIMOYTOJIBHBIN Mapajuienenunes, Ky0); KiacCupUIUpOBaTh
MHOT'OI'paHHMKH, BbIOMpas OCHOBaHMA Ul Kiaccu(UKaluy;
CBOOOJHO  ONEpUPOBATh  MOHSATHSMH, CBS3aHHBIMH  C
CEUECHHMEM  MHOIOIPDAaHHUKOB  IUIOCKOCTBIO;  BBINOJIHATh
napaesbHOE, LEHTPAJILHOE u OpPTOrOHAJIBHOE
IPOEKTHUpPOBaHWE  (QUIYp Ha  IUIOCKOCTb,  BBINOJIHATH
U300paxeHus: (QUIyp Ha IUJIOCKOCTH; CTPOUTb CEUEHUs
MHOTOIPAaHHMKOB  Pa3JIMYHBIMH  METOJAaMH, BBINOJIHATh
(BBIHOCHBIE) IUIOCKHME YEpTEXH M3 PHUCYHKOB IPOCTHIX
00BbEMHBIX (GUIYyp: BUJ CBEpXY, COOKY, CHM3Y; BBIUHCIATH
IUIOIIAM  TOBEPXHOCTEH  MHOIOIPAaHHUKOB  (IIpU3Ma,
nupammuia), FreOMETPUYECKUX Tel C MpUMEHEHHEM (HopMyl;
CBOOOJHO  ONEpUPOBATH  MOHATHUSMH: CHMMETpUS B
IPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh CUMMETPHH, LIEHTP,
OCb U IJIOCKOCTb CHUMMETpUM  (UIYphl;  CBOOOIHO
ONEpUPOBATh MOHATUSMH, COOTBETCTBYIOIIMMU BEKTOpaM M
KOOpAMHATaM B IPOCTPAHCTBE; BBINOJHATH ACHCTBUS HaJ
BEKTOpaMH;  pellaTb  3aJa4d  Ha  JI0Ka3aTeIbCTBO
MaTEMAaTHYECKUX OTHOIIEHUH " HaXO0XJICHHE
F€OMETPUUECKUX BEJIMYHMH, MPUMEHSS H3BECTHBIE METObI
IpPU pEIICHHH MaTEeMaTHYECKUX 3a7ad IOBBILIEHHOIO U
BBICOKOTO YpPOBHSI CJIOKHOCTH; MPUMEHSTh MpocTeiine
IIPOrpPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMbl TpU  pEIIEHUH CTEPEOMETPUUECKHMX  3a/ay;
U3BJIEKaTh,  NPeoOpa3oBBIBATH M HHTEPIPETHPOBATH
nHOpPMALIMIO O  MPOCTPAHCTBEHHBIX  T'€OMETPHUYECKHX
¢urypax, NpeACTAaBICHHYIO Ha YepTeXax M PUCYHKAX;
MIPUMEHSTH MOJIyYeHHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATh U
aHAJIN3MPOBATh PeajbHbIE CUTYallUH, IPUMEHATh N3Y4YCHHbIE
MOHATHSL B IIpoOLleCCE IIOMCKAa pEeUIeHUs] MaTeMaTU4YeCKU
cOpMyIHPOBaHHONW MpPOOJIEMBI, MOJAEIUPOBATH peabHbIE
CUTyalluu Ha f3bIKE I€OMETPHH, UCCIIE0BATh MOCTPOCHHbIE
MOJIENIN C HCIIOJNIB30BAHUEM TIE€OMETPUYECKMX NOHITHH U
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TEOpeM, ammapara aiareOphl, pemarb MPaKTHYECKUE 3a/1a4H,
CBSI3aHHBIE C HAaXOXXICHHUEM TI€OMETPUUYECKUX BEJIHYUH;
UMETh TMpPEACTaBIeHHs 00 OCHOBHBIX JTamax pa3BUTHA
IreOMETPUM KaK COCTAaBHOW 4YacTH (pyHIAMEHTa pa3BUTUSA
TEXHOJIOTH;

- cBOOOZHO OINEpUpOBaTH MOHATHAMH: rpad, Tuiockuil rpad,
CBSI3HBIN Tpad, myTh B rpade, 1enb, MUK, IEPeBO, CTEICHb
BEPIIUHBI, JEPEBO CIY4allHOTO SKCIEPUMEHTa; CBOOOIHO
OTIEPHPOBATH TMOHATUSMHU: CIYYalHBIA SKCIIEPUMEHT (OIIBIT),
Clly4aifHOe COOBITHE, D3JIEMEHTApHOE CIIy4allHOe COOBITHE
(’7IeMEHTapHBI  MCXOMA) CIIy4allHOTO OIbITA, HAaXOJWTh
BEPOSITHOCTH COOBITUH B ONBITAX C PABHOBO3MOYKHBIMH
JJIEMEHTAPHBIMU COOBITHSAMHU; HAXOAUTh M (OPMYIHUPOBATH
COOBITHS: TIEpEeCceUCHHE, OOBCIWHEHHWE JAaHHBIX COOBITHH,
coObITHE, NIPOTUBOMNOJOXKHOE  JaHHOMY,  MCIIOJIb30BaTh
auarpaMmsl Jilsiepa, KOOPAMHATHYIO MPSAMYIO JJIS PELCHHS
3aJa4, MoJIb30BaThCsl (POPMYIIOHN CI0KEHUST BEPOSITHOCTEH s
BEPOSATHOCTEH JBYX M  Tpex CIy4alHBIX  COOBITHIA;
OIIEpPUPOBATH MOHATHAMMU: YCIOBHAsI BEPOSITHOCTb, YMHOKEHUE
BEPOSITHOCTEH, HE3aBUCHUMBIE COOBITHS, E€PEBO CIIy4aifHOrO
HKCHEPUMEHTA, HAXOJUTh BEPOATHOCTH COOBITHI C MOMOIIBIO
OpaBUiIa  YMHOXEHHs, JiepeBa  CIIy4allHOIO  OIbITa,
UCIMONIb30BaTh (opMyny TOJIHOM BEpOATHOCTH, (opMyITy
baileca mpu pemeHun 3amay, ONpEAEATh HE3aBUCHUMOCTD
COOBITHMI TO QopMylle M TO OpraHU3alUU CIy4aifHOro
OKCHEPUMEHTa; TPHUMEHATh H3yYeHHble KOMOWHATOPHBIE
dbopMynbl  UISI  MIEPEUMCICHHsS]  JJIEMEHTOB  MHOXECTB,
3JIEMEHTapHBIX COOBITHI CIy4alfHOTO OMbITa, PELICHUS 3a/1ad
0 TEOPUHM  BEpOSITHOCTEH;  CBOOOJHO  ONEpPUPOBATH
MOHATUSMH: OMHAPHBINA CITyyallHBIA ONBIT (MCHIBITAHUE), YCIIEX
W Heylaya, HE3aBHCHMBIC WCIIBITAHUS, CEPHUsS HCIBITAHUH,
HaxXOJUTh BEPOSITHOCTU COOBITUH: B CEpUM HUCHBITAHUH 110
IIEpPBOT0 yclexa, B Cepuu UcHbITaHUd bepHymiu, B ombite,
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CBSI3aHHOM €O  CIy4YaliHbIM  BBIOODOM U3  KOHEUHOMH
COBOKYIHOCTH;  CBOOOJHO  ONEPUPOBaTh  IOHATHIMM:
cillyyaiiHass ~ BeJIMYMHA,  paclpelielIeHue  BEpOsSTHOCTEH,
JyarpaMma pacrpesieneHus, OuHapHas ciaydaiiHas BeJIU4YuHa,
reoMeTpruecKoe, OMHOMHMAILHOE paclpe/ieICHuUE,;

- ONEpUPOBaTh IOHATUSAMHU: COBMECTHOE pACIPEAEICHUE
JBYX  CIy4allHbIX  BEJIHWYMH, HCIOJIb30BaTh  TaOIUIly
COBMECTHOI'O pacHpeeeHHsl ABYX CIy4YailHbIX BEJIUYMH JJIS
BBIJICJICHUS pacripeesneHus Kax /101 BEJIMYMHBI,
ONpE/ENCHUs]  HE3aBUCHMOCTH  CIy4YallHbIX  BEJINYUH;
CBOOOJTHO  ONEpUpPOBAaTh  MOHATHEM  MaTEeMaTUYECKOI'o
OXXKMUJAHUS ~ CIy4alHOM  BEIMYMHBI  (pacupeneseHus),
IPUMEHATh CBOWCTBA MAaTEMaTHUYECKOro OXHJAHUS MpU
pelIeHnn 3a/ay, BBIYUCIATH MaTEMaTUYECKOE OXHUJAAHUE
OMHOMMAJIBHOTO M  TI'€OMETPUYECKOr0  paclpe/ieleHui;

CcBOOOJIHO OIEPUPOBATH MTOHATHUSIMU: aucrepcus,
CTaHJapTHOE OTKJIOHEHUE CIIy4aliHON BEJIMYMHBI, IPUMEHATh
CBOMCTBA JIUCIIEpCUUN Clly4anHOMN BEJIMYUHBI

(pactipenienenusi) NpU  pelIeHUM  3a]ad,  BBIYMCIATDH
JUCIIEPCUIO U CTAaHIAPTHOE OTKIOHEHHE F€OMETPUUYECKOrO U
OMHOMMAJIBHOTO pPACHpPECNICHUH; BBIUUCIATH BHIOOPOUYHBIE
XapaKTepUCTUKUA IO JAaHHOM BBIOODKE U  OILIEHHUBATH
XapaKTEPUCTUKUA TE€HEPaIbHOM COBOKYIMHOCTH HaHHBIX II0
BBIOOPOYHBIM XapakTepucTukaM. OIeHHBaTh BEPOSTHOCTU
COOBITUI W TpPOBEpATh MPOCTEHIINE CTAaTUCTUYECKUE
TUITOTE3BI, NOJIb3YSACh N3YYEHHBIMH PACTIPECICHUSMU.




41

4.2. CTpykTypa ¥  mnpUMepPHOe  COAep:KaHHe  OIE€HOYHBIX
MATEPHAJIOB ISl TPOMEKYTOUYHOHl aTTecTaMi MO0 Y4eOHOMY IpeaMeTy
«Marematuka»

[IpomexxyTouHOM aTTecTtanyel no y4deOHoOMy mpenMery «MaremaTtnkay
ABIeTCs dKk3aMeH. [l mpoBeneHus sK3aMeHa pa3padaThiBalOTCS KOHTPOJILHO-
OLICHOYHBIE CPECTBA.

DK3aMeH OpPHEHTHPOBAaH HA MUCHBMEHHYIO (OpMY MpOBEIEHUsS, KOTOpas
BKJIFOYAET MMCbMEHHOE PELICHUE 3aauH.

Ha BrImonmHEeHWE MHUCHhMEHHOW HSK3aMEHAITMOHHOW PabOThI MO MaTEMaTHKE
naercs 4 actpoHoMHuYecKuX yaca (240 MUHYT).

DKk3aMeHanroHHas padora coctout u3 10 3amaHuii.

[Ipu BbITIOJIHEHUHU 3aJaHUI TPEOyeTCs MPEACTABUTh X0/ PEIICHHS U yKa3aTh
MOJYYEHHBIA OTBET.

[IpumepHbIii IepedeHb BOMPOCOB (TEM) JJIsl MOJTOTOBKH K DK3aMEHY:

| cemecTp

1. Omnpenenenue UenbIX U pallOHAIbHBIX, I€HCTBUTEIBHBIX YHACEI

2. Omnpenenenue npoueHta. HaxoxaeHue MpoueHTa OT Yucia, Yuciia 1o
MPOLICHTY

3. Omnpenenenue MoayIs yucia

4, Onpenenenne KoMIIeKCHOro yncia. CiiokeHrne KOMITJIEKCHBIX YHCEIT.
YMHOXEHHE U IeJICHUE KOMIUIEKCHBIX YUCE

S. ["'eoMeTpuyeckoe npecTaBIeHNE KOMIIJIEKCHBIX YHACET

6. Omnpenenenue pairaHHON MeEpPBI yria, CHHyCa, KOCUHYCa, TAHI€HCa U
KOTaHIreHca uncia. BpamarensHoe nBrmxeHue. YuciioBas OKpy>KHOCTb

7. 3HaueHus] TpUroHoMmeTrpuyeckux (pyHkmuit st yrios 30°, 45°) 60°,
90°

8. JlokazarenbCcTBO OCHOBHBIX TPUTOHOMETPUYECKUX TOXKJIECTB,

dbopMy1 npuUBeICHHUS.

9. 3anuchk (GopMyn CHUHyca M KOCHHyca JBOMHOro yria; (opmyin
MOJIOBUHHOTO yTia

10. 3amucek ¢opmyn cuHyca, KOCHHyCa M TaHT€HCA CyMMbl M Pa3HOCTH
JIBYX yTJIOB

11. IIpeoOpa3zoBaHusi CyMMbl TPUTOHOMETPUYECKHMX  (YHKIMHA B
NPOM3BEICHNE W TPOU3BEACHHUS B CyMMYy. BpIpakeHHE TPHUTOHOMETPHUECKHUX
(GYHKIMI yepe3 TaHTeHC MOJIOBUHHOTO apryMeHTa

12. ®ysknus y = SIN X U1y = €OS X, MX OCHOBHbIC CBOMCTBA M TpaduKu.
Oynkunu y = tg X, y = ctg X, ux cBoicTBa U rpaduku
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13. Omnpenenenue apkcuHyca, apKKOCHMHYCa, AapKTaHI'€HCAa 4Hucia.
Pemenne npocTelmmux TpPUroHOMETPUYECKUX YPAaBHEHUH

14. PemeHue mpocTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB

15. Omnpegenenue (yHKUIUU, €€ OOJACTH ONpEeAeNeHUS W MHOXKECTBa
3HaueHui; rpaduxa ¢ynkuuu. [locTpoenune rpadukoB GYHKIUN, 3aJaHHBIX
pa3IMYHBIMU CIIOCO0aMU

16. 3amuce CBOMCTB (PyHKUMH: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTb,
OTrPaHUYEHHOCTh, MEPUOJUYHOCTh. HaxokiaeHne NpoMEeXYyTKOB BO3pacTaHUs U
yObIBaHUs, HAUOOJIBIIETO U HAMMEHBIIETO 3HAYE€HHUs, TOUEK IKCTpEMyMa

17. Omnpenenenue  obOpatHbix  Gynkuuil. Haxoxnenue — obmactu
omnpezneneHuss U obnactu 3HaueHuil oOpatHou (yHkimu. Iloctpoenue rpaduka
oOpaTHOI QpyHKIIMU

18. IlpeoOpazoBanme rpadukoB. Pemienue ypaBHeHUH TrpaduuecKuM
cnocoboM. Penienne HepaBeHCTB rpaUIecKUM CiocoOoM.

19. Omnpenenenue KOpHs N-0H CTETIEHU U €T0 CBOWCTB.

20. IIpeobpazoBaHue MppanoOHaIbHBIX BbIpa)KEHUN. BpIuncieHne KopHs
U3 KOMIUIEKCHOTO YHClia

21. Ompenenenue Jorapudma, JECATHUHOTO U  HaATypaJIbHOTO
jgorapudma. 3amuch OCHOBHOTO Jorapudmmueckoro ToxkaecTBa. (CBoicTBa
norapudmos. [lepexon kK HOBOMY OCHOBaHHIO

22. Onpenenenne  ¢yHkuuu. HaxoxaeHnwe  3HaueHUN — QYHKIUU.
[TocTpoenue rpadukoB IMHEHHON, KBAAPATUIHOW PYHKITUN

23. IlokazarenpHast (Qynkius, ee cBoctBa Iloctpoenue rpaduka
MOKa3aTeIbHON (DYHKIIHH

24. Jlorapubmuueckas ¢yHkius, ee cBoiictBa. [loctpoenue rpaduxos
aorapupMuyeckux QyHKIHMA

25. Tloka3aTenbHble YypaBHEHHs, HEPaBEHCTBA. PeleHne pa3mTuvHbBIX
BUJIOB NTOKa3aTeIbHBIX YPaBHEHU, HEPABEHCTB, CUCTEM

26.  JlorapubmMuueckue YpaBHEHUS, HEPaBEHCTBA. CucremMsbl
JorapuMUYECKUX YpaBHEHUH. AnTOopuTM  pemieHus:  JorapuGMHUUECKHX
HEPABCHCTB

Il cemecTp

1. Pacrnosiosxkenre npsiMbIX M TNIOCKOCTEN B TPOCTPAHCTBE

2. [TapaiuteTbHOCTH NPSIMBIX B MPOCTpaHCTBE. [lapajuiebHOCTh IPSAMON
Y TUIOCKOCTH

3. [TapannenbHOCTh MIIOCKOCTEN

4, Ky6 u ero ceuenusa. Yroia Mexnay ABYMs NPSAMBIMU. YTOJ MEXIY

HpHMOﬁ H IINTTIOCKOCTBIO
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5. [TepnieHAUKYISIPHOCTD IPSIMBIX B IPOCTPAHCTBE.
[TepnieHauKyYIApHOCTD MPSIMON U TUIOCKOCTH

6. Teopema 0 Tpex mnepneHaMKyspax. JIByrpaHHeli  yrou.
[TepnieHAUKYISIPHOCTD IUIOCKOCTEN

7. OnpeneneHne OCHOBHBIX NOHATHII KOMOMHATOPUKH: MEPECTaHOBKH,
COUYETaHUs, pa3MELEHUS

8. 3aauM Ha MOJICYET YKClia pPa3MEIEHUH, IEPECTaHOBOK, COUETaHUM

Q. 3anuce  Qopmynbl  OuHomMa  HploToHa.  AHanu3  CBOMCTB

OMHOMHUHAJILHBIX KOA()PUIIHIESHTOB

10. CsgoiictBa OuHOMUHANBHBIX KO uimenToB. Tpeyronpauk [lackans

11. JlexapToBa cHCTeMa KOOpAMHAT Ha IUIOCKOCTU. OmnpeneneHue
BEKTOpPa, MOJYJI BEKTOpa

12. PaBencTBO BekTOpOB. CIIOKEHUE BEKTOPOB. ¥ MHOXKEHHE BEKTOpa Ha
YHUCIIO

13. Paznoxenue BekTopa 1Mo HampaBieHusM. OmpeaesieHue yria MexIy
JIByMSI BEKTOpaMu

14. BebluucieHwe KOOPAMHAT BEKTOPa, CKAJSIPHOTO TPOU3BEACHUS
BEKTOPOB

15. Pa3noxeHue BekTOpa IO KOOPJIWHATHBIM BeKTOpaM. BBenenue
(bOpPMYIIBI PACCTOSIHUS MEXIY ABYMS TOUKAMH

16. BniBoa ypaBHEHHI cephbl, IITOCKOCTH U MPIMON

17. OrmpeneneHue MHOTOTPAaHHMKA ¥ €0 OCHOBHBIX  DJIEMEHTOB.
Onpenenenne W TMOCTpPOEHUE MPSMON M HAKIOHHOW mpusmbl.  OmpeseneHue
ITPaBUJILHOU IPU3MBbI

18. Ompexenenne 1 MOCTpOEHUE apaieenuneaa, Kyoa

19. Cummerpun B KyOe, B mapajuiefienurene, B MpU3Me U NHUPaMUJE.
[TocTpoenue ceuenus Kyoa, MpU3Mbl U TUPAMHUIBI

20. Ormpenenenre ¥ TOCTPOCHHE MHUPAMUbI, MPABWIBHOW MTHUPAMHUJIBI
YCEUCHHOU MUPaMUJIbI, TETPAdIpa

21. IlpaBunbHble MHOTOTpaHHUKH. [IpeicTaBieHuMe O TPaBUIBHBIX
MHOTOTPaHHHUKAX (TeTpa’ap, Ky0, OKTadap, 10IeKadp U UKOCASP)

22. Omnpenenenue u rpaduueckoe nzodpaxxkenue: chepsl, eHTpa chepsl,
paanyca cdepsbl, TuameTpa chepbl

23. Omnpenenenue u rpaduyeckoe M300pakeHUE: IMapa, IEHTpa IIapa,
paanyca mapa, Juamerpa mmapa

24. YpaBHeHue cdepbl, BBIBOJ YypaBHEHHs c(hepbl B MPSMOYTOJIbHOU
CUCTEME KOOPJUHAT
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25. BzauMHoe pacrojioxkeHue chepbl U IJIOCKOCTH: HE MMEIT OOIIUX
TOYEK, MMEIOT MHOXECTBO OOIIMX TOYEK, OfHA oOmias Todka. I 'paduueckoe
u300pakeHne

26. KacarenmpHas 1mIOCKOCTh K cdepe: Teopema, 10Ka3aTelIbCTBO,
oOparTHas TeopemMa

27. Ilmomranb cepbr

28. Ormpegenenue KacaTelbHOU K cpepe, TOUKH KacaHus

29. BzaumMHOe€ pacrosioxeHue npsaMon u chepbl

30. IIIapoBoii cerMeHT

31. IIapoBoii cexTop

32. IllapoBoii cioi

33. Ompenenenue u rpadpuuecKoe N300paKeHNE: MIIIUHIPA, 00Pa3yIOIIIX
WIMHIpPA, OCH IUIMHIpPA, OCHOBAHWU LWJIMHIPA, BBICOTHI LWJIMHIpA, paanyca,
JuaMeTpa [MUWINHIpA.

34. Omnpenenenne u rpaduyeckoe H300paKEHUE: OCEBOTO CEUCHUS,
CEUEHUs WINHJPA NEPIEHIUKYIIPHON K OCH MIIOCKOCTHIO.

35. Ilpsamoii KpyroBo# IWIHHJIP.

36. PaszBeprka 00KOBOI MOBEPXHOCTH IMIHH]IPA.

37. @opmyna miomaai O0OKOBOM MOBEPXHOCTHU IIMIIUHIPA.

38. @opmyna mIomaay MOTHON MOBEPXHOCTH IUIUHIPA

39. Omnpenenenne u rpaduueckoe M300pakeHHE: KOHYCa, 0Opa3yrOIIMX
KOHYCa, OCH KOHYCa, OCHOBaHUsI KOHYCa, BEPIIMHBI KOHYCa, OOKOBOM MOBEPXHOCTH
KOHYCa, BBICOThI KOHYCa, CEUE€HHUs KOHYCA.

40. OmnpeneneHue OOKOBOM, IOJHOM TOBEPXHOCTH KOHYca, (Qopmyra
HaXO0XJICHUS TUIOMIAId OOKOBOM, MOJTHOM MOBEPXHOCTU KOHYCA.

41. Onpenenenue u rpaduyeckoe H300paKEHHUE: YCEUEHHOro KOHYcCa,
OCHOBaHMIl yCEUYEHHOTO KOHYyCa, BBICOTHI YCEUEHHOTO KOHYyca, OOKOBOM
MOBEPXHOCTU YCEUEHHOI'0 KOHYCa, 00pa3yoIuX YCEUEHHOTO KOHYCa.

42. OmnpeneneHue OOKOBOM, MOJHOW MOBEPXHOCTH YCEUEHHOTO KOHYCA,
dbopMyna HaxoXIeHUs TUIoHIaad OOKOBOM, MOJIHON MOBEPXHOCTH YCEUEHHOTO
KOHYcCa

43. OmnpeneneHue MNPOU3BOAHOM (PYHKIIUM, €€ TEOMETPUYECKOro U
¢usnueckoro cmeicia. M3ydenwe mnpaBun u  Gopmyn auddepeHIupoBaHUs
OCHOBHBIX 3JIEMCHTAPHBIX (DYHKITHIA

44. OmnpeneneHue BTOPOM MNPOU3BOJHON, €€ TEOMETPUYECKOTO U
bu3ndeckoro cmbicia. BpluucieHwe NpPOU3BOMHON  0OpaTHOM M CIOXKHOM
byHKIIUN

45. BeBox ypaBHeHus KacarenpHOW. [IpuMeHeHHe NpPOU3BOAHOU K
UCCJICIOBAaHHIO (DYHKITHH U TOCTPOCHUIO TPAPHUKOB
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46. OmnpeneneHue nepBooOpa3HON, HEOMPEACIEHHOIO U ONpPeeIeHHOTO
WHTErpana

47. llpumeHeHHE ONpPENEIEHHOTr0 MHTErpaia sl HaXOKICHUS IUIOLIaau
KpUBOJIMHENHON Tpaneuuu. @opmyna Herotona—IJleitonna

48. T'eoOMETpUYECKHI CMBICI OMPENEIICHHOr0 WHTErpayia. BhraucieHne
IUIOIIAJIEN KPUBOJIMHENHBIX TPAIICLUI

49. Bpruucnenne oObema KybOa, MPSIMOYTOJIBHOTO MapayljieenuIie/ia,
MPU3MBI, LIWJIMH]pA

50. Beluucnenue oObeMa MUpaMUJIbI, KOHYyCa, IIapa

51. BpluucneHue MIONIAAM MOBEPXHOCTU MUIMHAPA, KOHYCca, cepbl

52. OmpeneneHue CcOOBITHS, BEpPOATHOCTH COOBITHSA. ClOXKEHHUE U
YMHOX€EHHE BepoATHOCTEN. Mcnibitanusa bepryum

53. JluckpetrHas cimydyaiiHas BeIWYHHA. 3aKOH PACHpPEEICHUs CIIydaiiHOM
BEJTUYMHBI

54. IIpeobOpa3oBaHre ypaBHEHUN U HEPABEHCTB B PABHOCUJIbHBIE JJAHHBIM.
Pemenue panoHanbHbIX, HPPALMOHAIBHBIX, I0KAa3aTEIbHBIX, JIOTAPU(PMUIECKHUX,
TPUTOHOMETPUUYECKUX YPABHEHUM U ypaBHEHUH C MapamMeTpaMu

KpuTepun oieHKH BbINOJIHEHUSI PA0OThI

OI_IGHKa Komuuecto 3aI[aHHI>i, BBITIOJTHCHHBIX IIPABUJIBHO,

HEO0OXOIMMOE JIJISl TIOJTYYCHHS OLICHKHU

«» 4 1 MeHee

(HEey/10BJIETBOPUTEINIHHO)

«3» 5.6
(YZ10BJIETBOPUTENBHO)
«» (xopor1mo) 7.8

«5» (OTIMIHO) 9-10
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