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1. MACIIOPT PABOYEM [TIPOTPAMMBI YYUEBHOI' O INPEJIMETA
«MATEMATHUKA»

1.1. O6nacTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mporpamMma sBISETCS 4YacThl0 OCHOBHOW MPOQeCcCHOHATBHON
oOpazoBarensHOil nporpammbl CIIO mno cnenuansHocTH 23.02.07 Texuuueckoe
oOCITy’)KMBaHHE U PEMOHT JIBUTaTEJIEH, CUCTEM U arperaroB aBTOMOOHIICH.

Pabouast nmporpamma paszpaborana Ha ocHoBe TpeOoBanuii ®I'OC COO u
nojoxkennit denepanbHOl  00pa30BATENBHOM MTPOTpaMMbl CPEIHETO OOIIEro
oOpa3oBaHMUs.

1.2. Mecto Yy4eOHOro mpeaMera B CTPYKType 00pa3oBaTebHOM
MPOrpaMMbl

VY4eOHbiii npeamer «MaremaTtuka» OTHOCUTCS K HPOQUIbHBIM y4eOHBIM
nmpeaMeTam o011e00pa3oBaTEILHOM MOATOTOBKH.
Ocoboe 3HaueHWe Yy4eOHBIM NpeaMET HMeeT Mpu (OPMUPOBAHUU U

pa3BUTHUN OOUINX U NPOPECCUOHATBHBIX KOMIIETEHIUI:

OK 01. BeiOupatp cmocoObl pemieHuss 3agad  MnpodeccrnoHaIbHOM
JESITEIbHOCTH IPUMEHUTENHHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonb3oBaThb COBpPEMEHHBIE CpPEJICTBAa IOMCKA, aHalu3a M
WHTEpIIpeTaud HHPOPMAIMN U THPOPMAITMOHHBIE TEXHOJIOTHH ISl BHITIOTHEHHS
3a7a4 Mpo(ecCroHaIbHOM 1eATeIbHOCTH.

OK 03. [TmanupoBath U peaqn3oBbIBaTh COOCTBEHHOE MPO(EeCcCHOHATEHOE U
JUYHOCTHOE pa3BUTHE, MPEeANPUHUMATEIBCKYIO JESITeIbHOCTD B
npodeccuoHanbHOM cdepe, UCIOIB30BaTh 3HAHUS 10 (PUHAHCOBOM IPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX CUTYaIIHSX.

OK 04. D¢ddexkTnBHO B3auMOACHCTBOBaTL M pabOTaTh B KOJUICKTHBE M
KOMaH/ie.

OK 05. OcymiectBidTh yCTHYI0O W THCHbMEHHYIO KOMMYHHKAIIMIO Ha
rocyapCcTBEHHOM si3bike Poccuiickoit ®Deneparii ¢ y4eTOM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

I[IK 5.1. IInanupoBaTh AEATENBHOCTH MOAPA3JEICHUS IO TEXHUYECKOMY
00CJTy’KWBAHUIO U PEMOHTY CUCTEM, Y3JIOB U JBUTATENIe aBTOMOOMIIS.

Cornacao yuebHoro 1mmiaHa mo mnpodeccun 23.02.07 TexHuyeckoe
o0CITy>KUBaHUE U PEMOHT JBUTaTeJIei, CUCTEM U arperaToB aBTOMOOMIICH KaKIbIi
OOy4YaroIIMiiCsl BBITIOJNHIET WHAMBUIYAJIbHBIA MPOEKT MO OAHOMY M3 Y4eOHBIX
npeaMeToB  001ieoOpa3oBaTeIbHONM TOATOTOBKHM (B TomM umciae mo YIIILO1
Maremartuka):

NunuButyanbHBINA TPOEKT (MMPEMETOM HE sBisieTcs) — 32* gaca.

*He BXOJUT B yUeOHYIO HArpy3Ky OOyJaroIuXcs 1Mo yaeOHoMYy npenMeTry «MaTeMaTHkay



1.3. [lnannpyeMble pe3yabTaThbl OCBOCHHMS Y4eOHOI0 MpeaMeTa

B paMKax OCBOCHHA COACPIKAHUA yqe6H0ro npeamMceTa ((MaTeMaTI/IKa»,
oOecneunBaeTcs JOCTHIKCHHUC 06y‘IaIOHII/IMI/ICH JIMYHOCTHBIX, MCTAIIPCAMCTHBIX H
NpECAMCTHBIX PC3YJIbTATOB!:

ILnanupyemble
pe3yJIbTaThl OcHoBHBIC NM0KA3aTEJIH OLICHKH pe3y/bTaTa
OCBOCHHS
Juunocmmuule pezyiomamol, 6 mom yucie:
B yactu -cOpMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMK  OOydYaromerocs Kak
rpakKIaHCKOr0 AKTUBHOIO U  OTBETCTBEHHOI'O Wi€Ha POCCUHCKOro  OOIIEeCTBa,
BOCIIUTAHUSA NpEJCTaBICHHE O MaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHHPOBAHUS
pasIMYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TIpa)JaHCKOro oOliecTBa
(BBIOOpBL, OHpOCHI W  JIpyroe), YyMEHHE B3aUMOJCHCTBOBATH C
COLMAIBbHBIMA HHCTUTYTaMHd B COOTBETCTBUH C HMX (QYHKIUSIMHU U
Ha3HAYCHHUEM.
- c()OPMHMPOBAHHOCTh POCCUICKONH TIpa)KIaHCKOM HMIAEHTHUYHOCTH,
B uactn YBaXEHUA K IMPOLUIOMY M HACTOALIEMY POCCHMCKOM MaTeMaTHKH,
MaTPHOTHYCCKOTO | 11egHOCTHOE OTHOIILIEHHE
BOCITUTAHHA K  JIOCTHXKEHUSM  POCCUMCKMX  MAaT€MAaTHKOB W POCCHMICKOMN

MaTeMaTH4YeCKOM IIKOJBbI, HCIIOJB30BaHHUC J3THUX I[OCTI/I)KCHI/Iﬁ B JIpyrux
HayKax, TCXHOJIOTUX, C(i)ean OKOHOMUKH,

B yacru nyxoBHO-

- OCO3HAaHME  JyXOBHBIX  LIEHHOCTEM  POCCUHCKOrO0  Hapo.a,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUYECKOTO TOBEICHHUS,

HPaBCTBCHHOTO CBS3aHHOIO C IPAaKTUYECKUM IIPUMEHEHHEM JOCTHKEHHM HAyKu W
BOCIIMTAHUSA JIeATETLHOCTRI0 YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B TIOCTPOCHHUE
YCTOWYHBOTO OYIYIIEro;
- 3CTETUYECKOE OTHOIIEHNUE K MUY, BKJIIOYasl 3CTETUKY MaTeMaTHYECKUX
B yactu 3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pelIeHUud, paccykIeHUH,
ICTETHIECKOIO0 BOCIIPUMMYHUBOCTh
BOCITHTAHHSA K MaTeMaTU4E€CKUM acCIeKTaM pa3JIMYHbIX BUIOB UCKYCCTBA;
- c(hopMHpPOBAaHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYeCKHUe 3HaHUS B
B uactu MHTEpecax 3J0pOBOTO M 0Oe30macHoro oOpas3a >KHW3HU, OTBETCTBEHHOE
¢usmdeckoro OTHOLIEHHE K CBOEMY 3JI0pPOBBIO (3mopoBoe NUTaHUE,
BOCITHTAHHA cOaraHCUPOBAHHBIN PEKUM 3aHATUI U OTIbIXa, PEryispHas puznyeckas
aKTUBHOCTb), (U3MYECKOE  COBEpPUIEHCTBOBAHME TPU  3aHATHUAX
CIOPTUBHO-03/I0POBUTEIBLHOM IEATENBHOCTBIO;
- TOTOBHOCTh K TpPYAY, OCO3HAHME LIEHHOCTH TPYIOJIOOUs, MHTEpEC K
B uactu pa3nuyHbIM cepaM NMpodhecCHOHAIBHOW JesTeIbHOCTH, CBA3aHHBIM C
TpyAOBOIo MaTeMaTUKOM
BOCIIUTAHUSA

U ¢€ MPUJIOKCHUSIMH, YMCHHUE COBEPIIATh OCO3HAHHBINA BBIOOP Oymyieit
npoeCCUU  HW  PEaIU30BBIBATh COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,
TOTOBHOCTD 51 CIIOCOOHOCTD
K MaTeMaTH4ecKoMy 0Opa30oBaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUH
BCE JKM3HM, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B pEIICHUH
NPaKTHYECKHX 3a/1a4 MATEMaTHUYECKOM HAIIPaBICHHOCTH;




B yacTn
IKOJIOTNYECKOr0
BOCIIUTAHUSA

- c(OPMUPOBAHHOCTH HKOJIOTMYECKON KYNbTYpbl, TOHUMAHHUE BIIMSHUS
COIIMAIbHO-?KOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHHE MPUPOJHON U
COLIMAJILHOM CpeJibl, OCO3HAHKE INI00ATBFHOTO XapaKTepa KOJIOTUYECKUX
npoOjeM, OpUEHTAIMsl HAa MPUMEHEHHE MATEMaTUYeCKHX 3HAHUU s
pelieHus 3amady B O0JIaCTH OKpY)Kalollleld cpenbl, IJIaHUPOBAaHUE
MOCTYIKOB M OLEHKH UX BO3MOXHBIX MOCIEACTBUN ISl OKPY>KaOIIEH
CpeJibl;

- c(OpMHPOBAHHOCTD MHUPOBO33pEHUS, COOTBETCTBYIOIETO
B 4acTh HEHHOCTH | copeMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M OOLIECTBEHHON MPAKTHKH,
Hay"HOT'0 IIOHUMaHUe MaTeMaTU4eCKON HayKu
NO3HAHUHA Kak cQepbl 4YelIOBEUEeCKOW JACATEIBHOCTH, JTalloB €€ pa3BUTHS U
3HQUUMOCTU  JUISI  Pa3BUTUSL  IIUBUJIU3ALMH, OBJIAQJCHHUE  SI3bIKOM
MaTeMaTUKd U MaTeMaTU4YeCKOW KyJIbTypol KaK CpPeACTBOM IMO3HAHMUS
MHUpPa, TFOTOBHOCTb OCYILIECTBIJIATH IPOEKTHYIO M MCCIIEI0BATENbCKYIO
JIESITEIbHOCTh MHJIMBUYaJIbHO U B TPYIIIIE.
ILnanupyemble
pe3yJibTaThl OcHoBHbIE NOKAa3aTeU OLleHKHU pe3y/bTaTa
OCBOCHMS

Memanpedmemubtepe3yﬂbmambt, 6 mom uucinie.:

1. YHI/IBepcaJIbeIe yqeﬁnble NO03HABAaTeJbHbIE AelicTBHUS

Ba3soBble
JOrH4ecKue
NeHCTBUA

- BBUBIATH M XapaKTEPHU30BaTh  CYIIECTBEHHBIC  MPHU3HAKH
MaTeMaTUYeCKUX OOBEKTOB, MOHATUN, OTHOLICHUN MEXIYy MOHSTUSIMH,
(bopMyIHpoBaTh OTIpeIeIeHuUs HOHSTHH, yCTaHaBIIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMHM, OCHOBAHUS Ul 0000LIECHHS
Y CpaBHEHHS, KPUTEPHUH TIPOBOIMMOTO aHAJIH3a,

- BOCHpPUHHUMATbH, (OPMYIMPOBATH U NPeoOPa30BHIBATH CYKICHUS:
YTBEpANUTENbHBIE W OTPHUIATENbHbBIC, CIUHHUYHBIEC, YaCTHBIE W OOIINeE,
YCIIOBHBIE;

- BBIBISITH MAaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3H H
NpOTHBOpeYUs: B (akTax, JaHHBIX, HAOIIOACHUSIX M YTBEPXKICHMSX,
IpeJularath KpUTEPHUH
JUIsl BBISIBJICHHSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

- JIeTaTh BBIBOJIBI C UCTIOJIH30BAHNEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX H
VHJYKTUBHBIX YMO3AKIOYEHUHN, YMO3aKIIOUEHUH 110 AaHAJIOTHH;

- TpPOBOJUTH CaMOCTOATENBHO JIOKAa3aTeIbCTBA MaTeMaTHYECKUX
yIBep)KIeHH  (TIpssMble W OT  TPOTHBHOTO),  BBICTPAaWUBATh
apryMeHTaluIo, IPUBOJIUTH IpUMEPbI
¥ KOHTPIIPUMEPHI, 000CHOBEIBATh COOCTBEHHBIE CYXICHUS M BHIBOJIBL;

- BBIOMpAaTh croco0 pemeHust yueOHoil 3a1aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pELICHUS, BHIOMpaTh Haubosiee MOAXOASIUN C Yy4ETOM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnble
HCCJIe10BaATEILCKHE
NeHCcTBHUA

- HCIOJb30BaTh BOMPOCHI KaK MCCIIEJOBATENbCKUA HHCTPYMEHT
MO3HaHWsA, (OPMYIMPOBATH BOIPOCH], (UKCHPYIOIIUE MPOTHBOPEUHE,
npobieMy, yCTaHaBIUBaTh KICKOMOE U JJaHHOE, (POpMUPOBATh TUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

- TPOBOAWUTH CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  3KCIIEPUMEHT,
WCCIIEJOBaHHE 110 YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTHYeCcKOro
00BEKTa, SIBIICHUS, TPOLIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00beKTaMH, SIBICHUSMHU, TPOLIECCAMH;

- CaMOCTOSTENIbHO (OpMYJIHpPOBaTh OOOOIIEHUS M BBIBOJABI IO




pesyibTaTaM MPOBEACHHOTO HAOJIOJCHHS, HMCCIICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOTYYCHHBIX PE3YJIbTATOB, BRIBOJIOB U 000OIICHMIA;

- MMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOIIECCA, @ TAKKE BBIJBUTATh
MIPEANOJI0KEHHS O €r0 PA3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢
uHdopmanuen

- BBIBIATH JeUUUTH WMHGOPMALMU, aHHBIX, HEOOXOIUMBIX IS
OTBETa Ha BOMPOC U IS PEIICHUS 3a]1a4H;

- BbIOMpaTh HH(POpPMALMIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB,
aHAIN3UPOBATh, CUCTEMAaTU3UPOBATH u WHTEPIPETUPOBATH
nH(OPMALIHIO Pa3INYHbIX BUOB U (DOPM MpeICTaBICHHUS;

- CTPYKTYpHpOBaTh HH(DOpPMAIHIO, TMPEACTABIATh €€ B Pa3IMYHBIX
(hopMax, UIUTIOCTPUPOBATH I'paUUECKU;

- OlEHWBaTh HAAGKHOCTH HHGDOpPMAIMM TIO  CAMOCTOSATEIHHO
c(hOpMYyIMPOBAHHBIM KPUTEPHUSIM.

2. YHuBepcaJbHbIE K

OMMYHHKATHUBHBIC JaelcTBHUA

O01menne

- BOCIPUHMMATh H (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBUHU C
YCIOBUSIMA W IETSIMHU OOIIEHHS, SICHO, TOYHO, IPaMOTHO BBIPAXKATh
CBOIO TOYKY 3peHHUsI B YCTHBIX
U MHUCHMEHHBIX TEKCTaX, JIaBaTh IOSCHEHUS MO X0y PELICHHUS 3a/1auu,
KOMMEHTHUPOBATh IMOJIy4CHHBIN PE3ybTarT;

- B X0JI¢ 0OCYXIIEHUS 3a/J1aBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOU
TEMBI, IPOOJIEMBI, pEIIaeMOi 3a/1a4M, BHICKAa3bIBaTh HJICH, HAIICJICHHbIC
Ha TOUCK PEIICHHUS, COIMOCTABISATH CBOM CYXKACHHUS C CYXICHHSIMHU
JIPYTUX YYaCTHUKOB JHMAajora, OOHapyXXHBaTh pa3jMYUe U CXOJCTBO
MO3UIHK, B KOPPEKTHOW ¢opme (GOpMyIupoBaTh pPa3HOTIACHUS, CBOM
BO3PAKCHHS,

- TPEACTAaBIATH PE3YJbTaThl PEUICHUS 3aJadd, DKCIIEPUMEHTa,
UCCIICIOBAaHMsI, TPOEKTa, CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHST C y46TOM 3a7a4 MPE3CHTAllMd ¥  OCOOCHHOCTEH
ay/IMTOPHHU.

CoBMecTHAA
AEATEJBbHOCTH

- TIOHMMaTh W HCIOJIb30BaTh MPEUMYLIECTBA KOMaHAHOW U
WHAWBUIYAIbHOM pabOThl MpU pelleHUH Y4eOHBIX 3a/ad, NMPUHUMATh
Lelb COBMECTHOW  JESATEeNIbHOCTH, IUIAaHMPOBAaThb  OPraHU3allUIo
COBMECTHOH paboTbl, paclpenessaTh BHAbI paldoT, IOroBapUBaThCA,
o0cyXmarh TIpoliecC M pe3ynbTar paboThl, 0000maTh MHEHUS
HECKOJIBKUX JIIOJEH;

- y4yacTBOBaThb B TIpyHmHoBbIX (opmax paboThl (00CyxIeHus, oOMeH
MHEHMH, «MO3TOBBIE€ HITYPMBI» W HHBIE), BBINOJHATH CBOI YacTb
paboThl M KOOPAMHHUPOBATH CBOU JIEHCTBUS C JPYTMMH YJIE€HAMH
KOMaH/Ibl, OLIEHUBAaTh KaYeCTBO CBOET0 BKJIaJa B OOLIUI MPOIYKT IO
KpUTEpUsIM, cHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

3. YHuBepcaabHbIe P

CryJISTUBHBIC JelCcTBUA

CamMoopranm3amusi | - COCTaBJISTh IJIaH, AITOPUTM PEIICHHUS 3a1a4H,
- BBIOMpaTh CHOCOO peUIeHHs € Y4ETOM HMEIOIIMXCS PEeCcypcoB HU
COOCTBEHHBIX BO3MOKHOCTEH,
- apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPHAHTHI PEUICHUN C y4ETOM
HOBOM MH(OpMaLINH.

CaMOKOHTPOJIb - BIIAJIeTh HAaBBIKAMH [103HABATEJIbHOM pe(IeKCUH KaK OCO3HAHHS

COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB,
BJaJIleTh CHoco0aMH CaMONPOBEPKH, CAMOKOHTpOJIS Ipolecca |
pe3yJIbTaTa peuIecHUsl MAaTEMaTUYECKON 3a/1a4H;

- MPEIBUIETh TPYAHOCTU, KOTOPHIE MOT'YT BO3HUKHYTH IIPHU PELICHUU
3a/1a4¥, BHOCUTb KOPPEKTUBBI B JEATENBHOCTh HA OCHOBE HOBBIX
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OOCTOATENCTB,  JAHHBIX,  HAHJEHHBIX  OMMOOK,  BBISIBICHHBIX
TPYIHOCTEN;

- OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEJIU U YCIOBUSAM, OOBACHATH
MNPHUYUHBI JOCTHIXCHUA UIIN HECAOCTUXKCHUA PC3YJIbTATOB ACATCIBHOCTH,
HaXOJUTh OUIMOKY, AaBATh OLIEHKY NPUOOPETEHHOMY OIBITY.

OcHoeHble nokazamenu OUECHKU npedmemnbtxpes'yﬂbmamoe:

1) cBOOOMHO ONEPHPOBATH MOHATHAMH: PAHOHAIBHOE YHCIIO, OECKOHEYHAs MEPUOANYEcKast
IpoOb, MPOLEHTHI, UPPALMOHATIBHOE YHCIO, MHOXKECTBA PALMOHAIBHBIX M JEHCTBUTEIBHBIX
qucel, MOAYJb JEHCTBUTENBHOTO 4YHCIA; MPUMEHATh JIpOOM M INPOLEHTHl I PELICHUs
NPUKIAIHBIX 3a4a4 W3 pPa3IW4HbIX OTpacied 3HAHUM M PEAIBHOM JKU3HU; IPUMEHATH
npUOIMKEHHBIE BBIYMCICHUSA, IpaBWJIa OKPYIJIEHHs, IPHUKUAKY W OLEHKY pe3yJjbTara
BBIUMCIICHUH; CBOOOJHO ONEpPHPOBATH TMOHATHEM: CTENEHb C LEJBIM  IOKa3aTeleM,
UCIOJb30BaTh MOIXOASIIYI0 (OopMy 3amucH JEHCTBUTENbHBIX 4YHCEN s pEeLIeHus
NPaKTUYECKUX 3aJad W MPEJCTABICHHUS [AHHBIX; CBOOOJHO OINEPHUPOBATH IOHSATHEM:
apu(pMeTHYECKUIl KOpeHb HATYpalIbHOM CTENEHH; CBOOOAHO ONEPUPOBATH MOHATUEM: CTEIIEHb C
panMoHaNBHBIM  TTOKa3aTeleM; CBOOOJHO ONEepUpOBaTh MOHATHSAMH: Jiorapudm dYucna,
JeCATUYHbIE W HaTypallbHble JIorapu(dMbl; CBOOOJHO ONEPUPOBATh MOHATHUSAMM: CHHYC,
KOCHHYC, TaHT€HC, KOTAaHTCHC YHCJIOBOTO apryMEHTa; OIEPHpPOBATH MOHATHUSMH: apKCHHYC,
apPKKOCHHYC M apKTaHI'€HC YHUCIOBOIO apryMeHTa.

2) cBOOOJIHO ONEPHPOBATh MOHATHIMU: TOXKIECTBO, YPABHEHUE, HEPABCHCTBO, PAaBHOCHIIbHBIC
YPaBHEHMUS U YpPaBHEHUA-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA; IPUMEHSTH pPa3JIMUHbIE
METOABI PEIICHUS PAlMOHAIBHBIX W JPOOHO-PAMOHANBHBIX YpaBHEHHH, MPUMEHSTh METOJ
UHTEPBAJIOB I pEIEHHs] HEpaBEHCTB; CBOOOIHO ONEPHPOBATH MOHATUAMHU: MHOTOWIEH OT
OJTHOY MepeMEeHHON, MHOTOWICH C IEJIbIMU K0d(pPHUIMeHTaMu, KOPHA MHOTOUYICHA, IPUMEHSTh
JieIecHMe MHOTOYJIeHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy besy m Teopemy Buera mns
pemieHust 3amad;  CBOOOJHO OIEPHPOBATH TOHSATHIMH: CUCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpulla, ONpEAEIUTENb MaTpULl 2 X2 M €ro IeOMETPUUYECKUI CMBICI, HCIOJIb30BaTh
CBOWCTBA OMpeAeTHuTeNst 2 X 2 JUIsi BEIYMCICHUS €T0 3HAUYCHUS, IPUMEHSITh OTPEACTHTEIH IS
pelIeHHs] CUCTEMBbl JMHEHHBIX ypaBHEHUH, MOAEIUPOBATh peallbHble CUTYallMH C TOMOIIbIO
CHCTEMBI JINHEHHBIX ypaBHEHHH, MCCIENOBATh MOCTPOCHHBIE MOJIENN C MOMOIIBI0 MaTpHUIl H
Olpe/ieNIuTeNIel, HWHTEPIPETUPOBATh IOJYYEHHBI pe3ysbTaT, WCIHOJIb30BaTh CBOICTBa
NEUCTBUM C KOpHSMHM JJisi [peoOpa3oBaHMsI BBIPAXKEHHM; BBIIOJIHATh IPeoOpa3oOBaHUS
YHCIIOBBIX BBIPQXKEHUH, COAEPIKAIIMX CTETEHU C PALMOHAIBHBIM IOKa3aTelIeM; HMCII0JIb30BaTh
cBOiicTBa Jorapu(moB Ui MpeoOpa3oBaHUs JOTAPUPMHUUECKUX BBIPAKEHUN; CBOOOIHO
OIIEpPUPOBATH MOHATUSMU: HPPALMOHAJIbHBIE, [TOKa3aTeIbHbIE U JIOTapu(MUUECKUE YPAaBHEHHUS,
HAXOJUTh MX PEIICHUS C TIOMOIIBIO0 PAaBHOCHIBHBIX TEPEXOI0B HMIIM OCYIIECTBIISAS MPOBEPKY
KOpHEH; NpPHUMEHSATh OCHOBHbIE TPHUTOHOMETpHUECKHEe (GOpMyJbl i IMpeoOpazoBaHUS
TPUTOHOMETPHUYECKUX BBIPAKEHHIA; CBOOOIHO OIEPHPOBATH MOHSITHEM: TPUTOHOMETPUIECKOE
ypaBHEHHE, MPUMEHATh HeoOXoaumble (OpPMYJbl Ui  pEIIeHUs OCHOBHBIX THUIIOB
TPUTOHOMETPHUYECKUX YPAaBHEHHIA; MOJEIHPOBATh pEaJbHBIC CHTYallMd Ha SI3BIKE anreOpwl,
COCTABIISATh BBIPAXKEHMS, YPAaBHEHHUS, HEPAaBEHCTBA II0 YCIOBHUIO 3a/laud, MHCCIEI0BaTh
MTOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areOphl.

3) cBOOOAHO ONEpHUpOBaTh MOHATHAMHU: (PYHKIHMS, CHOCOOBI 3akaHHs (YHKIUH, B3aUMHO
oOpaTHble (QYHKIHMH, KOMIO3UIUs (YHKIUH, rpaduk (yHKIUH, BBIIOJIHATH 3J€MEHTAapHbIC
npeoOpa3oBanus TpadukoB (GYHKIUH; CBOOOJHO OMEPUPOBATH MOHATHUAMHU: 00JACTh
OTIpEeNleJIeHUs] W MHOXKECTBO  3HAUeHWH  (QYHKIHMH, HYTH (QYHKIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA; CBOOOJHO OMNEpPUPOBATh MOHATHUAMH: YETHBIE M HEUETHBIC (DYHKIUH,
nepuonnveckne (QyHKIHU, TIPOMEKYTKA MOHOTOHHOCTH (PYHKITUH, MAKCUMYMBbI 1 MUHHUMYMBI
¢byHkuMM, HamOoNbllee W HaWMEHbIIEe 3HAYCHHE (QYHKIUU Ha IPOMEXKYTKE; CBOOOIHO
OIIEpPUPOBATH MOHATHAMM: CTETIEHHAs! (PYHKLUS C HATYPAJIBHBIM U IIEJIBIM [TOKa3aTeeM, rpapuk
CTEeNeHHON (DYHKIIMM C HaTypaJbHBIM U LIEJBIM MOKa3aTeneM, rpaduk KOpHsS N-0il CTeNeHH Kak
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GyHKIMH OOpaTHOM CTENeHM C HaTypajlbHbBIM II0Ka3aTeleM; OIEPUPOBATH IOHATHIMMU:
JTUHEWHas, KBaJpaTHyHas M JApOOHO-IMHEHHAas (YHKUWHU, BBIIOJHATH DJIEMEHTapHOE
UCCIIeIOBAaHHE M  IOCTPOEHUE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH HOHATHUSIMMU:
noKaszaTenbHass U Jorapupmuueckas (QpyHKIMH, UX CBOMCTBa U TrpaduKd, HCIOIB30BaTh HX
rpaduKu Ui pellieHus] ypaBHEHU; CBOOOAHO ONEPUPOBAThH MOHIATUAMU: TPUTOHOMETpUYECKAs
OKPY)KHOCTb,  ONpE/ACICHUE TPUTOHOMETPHUECKUX (YHKUUH  YUCIOBOTO  apryMEHTa;
UCIOJb30BaTh TIpaduku GYHKIMHA Ui MCCIEJOBAaHUS IPOLECCOB M 3aBUCHUMOCTEH IIpH
pelIeHNH 33734 U3 APYruX Y4eOHBIX NPEAMETOB M pealbHON JKU3HU, BRIpaKaTh (HopMylIamu
3aBHCHUMOCTH MEX/y BeJIMUNHAMM;

4) cBOOOTHO ONEPHPOBATH IMOHATHIMHU: apudMeTHdecKkas M TeOMEeTpHuecKas Iporpeccus,
0eCcKOHEeUHO yObIBaOIasi TeOMETpUYECKast IPOrPeccHsl, TMHEHHBIN M SKCIIOHEHIMAIbHBIN POCT,
(dopMyra CIIOKHBIX MPOIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE; UCIOIB30BaTh MPOTPECCHH
Il PELIeHUs peabHbIX 3a]ad MPUKIAAHOTO XapaKTepa; CBOOOAHO ONEpHUPOBATH HMOHATHIMMU:
MOCJIeI0BATEIBHOCTb, CIOCOOBI 3a/IaHHs TTOCIIEA0BATEILHOCTEH, MOHOTOHHBIE I OTPaHUYCHHBIE
[10CJIe/10BATEIbHOCTH, IOHUMATh OCHOBBI 3apO’KICHUS MaTEMAaTHYECKOI0 aHAJIM3a KaK aHaJIn3a
O0ECKOHEYHO MallbIX; CBOOOJHO OIEPHPOBATH TMOHSATHSIMHU: HENPEPBIBHbIE (YHKIWH, TOYKU
paspeiBa rpaduka (QyHKIMHM, aCUMOTOTH Tpaduka QYHKIHH, CBOOOJHO ONEPUPOBATH
NOHATHEM: (YHKIIWS, HEMPEPhIBHAS HA OTPE3KE, MPUMEHATh CBOMCTBA HEMPEPHIBHBIX (HYHKIIMNA
JUIs pellieHus 3ajad; cBOOOJHO ONEpUpOBaTh NOHATHUAMHU: IE€pBas U BTOpas IPOU3BOJHBIC
¢GbyHKIMH, KacaTesnbHas K TpapuKy GYHKIMU; BBIUUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHMUS,
YaCTHOTO W KOMIIO3UIMHM JBYX (YHKIWH, 3HATh MPOH3BOJIHBIC JIIEMEHTAPHBIX (YHKIWH;
UCIOJIb30BATh T€OMETPUUYECKHM U (PU3NUECKUI CMBICI IPOU3BOIHOM /IS peILieHHs 3a/1au.

5) cBOOOAHO oOmepUpOBaTh TMOHATHUSMH: MHOXECTBO, OIEPALMM HAJ MHOXXECTBAMH,
UCIOJb30BATh TEOPETUKO-MHOXKECTBEHHBIN ammapar JUisl ONMCAaHUS pealibHBbIX MPOLECCOB U
SBJICHUN, TpU pPELIEHUM 3a7ady U3 JPYTUX Yy4eOHbIX IPEAMETOB; CBOOOJHO ONEPUPOBATH
NOHATUSIMU: OIpEZeNCHUe, TeopeMa, YpaBHEHHE-CJIEJCTBHE, CBONCTBO MaTeMaTHYECKOro
00BEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIEC YPaBHEHUS U HEPABEHCTBA.

6) cBOOOIHO ONEPHPOBATH MOHATHIME: HATYPAJIbHOE H [[EJI0€ YHCIIO, MHOKECTBA HATYPATbHBIX
U LEJbIX YUCEeJl, UCIIONB30BaTh MpU3HaKku Aenumoctu nenbix uynucen, HOJ u HOK naTypaibHbIX
qucen A pelleHus 3a/1a4, IPUMEHATh alropuT™ EBkinza; cBoOOIHO onepupoBaTh NOHATHEM
OCTaTKa M0 MOJYJII0, 3allUChIBaTh HATYPAJbHBIE YMCIIA B PA3JIUYHBIX MMO3ULIUOHHBIX CHCTEMAaX
CUMCIIEHUS; CBOOOJHO OIEpUPOBATh MOHATUAMHU: KOMIUIEKCHOE 4YHCIO M MHOXECTBO
KOMIUIEKCHBIX ~ YHCEN, MpeJICTaBIsATh KOMIUIEKCHbIE 4YHClia B  aireOpandeckol u
TPUTOHOMETpHUECKON (hopMe, BBINOIHATH apu(PMeTHUYECKUEe ONepaluu ¢ HUIMU U U300pakaTh
Ha KOOPJMHATHOM IJIOCKOCTH.

7) CBOOOTHO OIIEpUPOBATh MOHSTHAMM: UppanyvoHaIbHbIE, HoKa3aresbHble
n Jorapu(MUYECKUE HEPAaBEHCTBA, HAXOAWTb WX pELIEHUS C IOMOIIBI0 PaBHOCHIBHBIX
MEPEX00B; OCYIIECTBIATh OTOOp KOpHEH MpH PELIeHUH TPUTOHOMETPUYECKOTO ypaBHEHHS;
CBOOOZIHO  OMEpUPOBATH  IOHSATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, IMPUMEHSTh
Heo0XoauMble (HOPMYJIBbl Uil PELICHHsST OCHOBHBIX THIIOB TPUTOHOMETPUYECKMX HEPABEHCTB;
CBOOOJHO  ONepUpoBaTh  MOHATUSMHU:  CHCTEMa U COBOKYMHOCTh  ypaBHEHUI
1 HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHSI, HAXOAUTH PELICHHS] CUCTEMBI U
COBOKYITHOCTEH pallMOHANBHBIX, HUPPALMOHAIBHBIX, MOKAa3aTeNbHBIX M JOrapuGMUUEcKux
yYpaBHEHMH M HEpPaBEHCTB; pEIIaTh palMOHAJIbHBIE, HWppalOHAIbHbIE, MOKa3aTeJIbHbIE,
Jorapu@MuUecKie U TPUrOHOMETPUUECKHE YPaBHEHHS M HEPABEHCTBA, COJIEPKAIEe MOJIYIIN U
napaMeTpbl; NPUMEHATh rpaduyeckue METOIbl ISl pPELIeHHs YpaBHEHUH M HEpaBeHCTB,
a TaKkKe 3aJad C IapaMeTpaMy; MOJEIMPOBaTh pealbHbIE CUTyallUM Ha S3bIKE alreOphl,
COCTABIISATh BBIPAXKEHHUS, YPAaBHEHHs, HEPaBEHCTBA M HMX CHUCTEMbl IO YCJIOBHUIO 3a/ayH,
HCCIIeIOBaTh OCTPOECHHBIE MOJIENIH C UCIIOJIB30BaHUEM aIlapara anreOpbl, HHTEPIPETHPOBATh
MOJTyYEeHHBIH pe3ynbTar.

8) crpouth rpaduKkd KOMITO3UIMKA (YHKIHNA C MOMOIIBI0 3JEMEHTApHOTO HCCICIOBAHHUS MU
CBOWCTB KOMIIO3UIIMHM JBYX (YHKIMI; CTPOUTh TE€OMETpUYECKHE 00pa3bl YpaBHEHHH H

8




HEpaBEHCTB Ha KOOPAMHATHON IJIOCKOCTH; CBOOOJHO ONEpUPOBATh IMOHATUSAMH: TpaduKH
TPUTOHOMETPUYECKUX (PYHKIMH; MPUMEHATh (DYHKIUH IJI1 MOAETHPOBAHUS M UCCIEIOBAHHS
peabHBIX POLIECCOB.

9) wucnonb30BaTh MPOHM3BOAHYIO ISl MCCIENOBAaHUS (YHKUMM HA MOHOTOHHOCTD
U HKCTPEMYMBI; HAXOIUTh HauOOJbIllee U HaMMEHbIIee 3Ha4eHUs (DyHKIMM HENpEepbhIBHOM Ha
OTpE3KE; UCNOIb30BaTh IPOU3BOJHYIO JUIsl HAXO0XK/IECHUS HaWIy4IlIero pelieHns B IPUKIAIHBIX,
B TOM YHCJI€ COLUAIBHO-3KOHOMUYECKUX, 3a/1a4ax, IS OIpPEACIIEHUs] CKOPOCTH M YCKOPEHMSI
mporecca, 3aiaHHOro ¢Gopmyinoi wium TpadukoM; CBOOOIHO OIEPHPOBATH TOHATHIMH:
nepBooOpasHas, onpeesIEHHbIN HHTErpall, HaXOAUTh IEPBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIIMIA
Y BBIYHCIATH UHTETpal 1o ¢popmyne Heiorona—JleitOHnIa; HAXOUTH TUIOMIAN MJIOCKUX (Uryp
U O0BEMBI TEJl C IMOMOILBIO HMHTErpaja; HMETh IPEICTABICHHE O MaTeMaTHYeCKOM
MOJICIMPOBAaHUHM HA TpHMEpe cocTaBieHus aupdepeHIranbHbIX YpaBHEHMI; pemarh
NPUKIIAJHBIE 3a/la4i, B TOM YHUCJIE COLMAIbHO-3KOHOMHUYECKOIO M (DPU3MYECKOro XapakTepa,
CpEICTBAaMHU MaT€MaTUYECKOr0 aHAIN3a.

10) cBoOOHO ONEPUPOBATH OCHOBHBIMHU IOHATHSIMHU CTEPEOMETPUH IPU PEIICHHU 337134 U
[IPOBEJICHUU MaTEMATUYECKUX PACCYXKACHUM; IPUMEHATh aKCUOMBI CTEPEOMETPUHN U CIEJICTBUS
U3 HUX NPH PELICHUHM T'€OMETPUUYECKHX 33a/ay; KJIacCU(PHUIMPOBATh B3aMMHOE PACIIOIOKEHHE
NpsIMBIX B IPOCTPAHCTBE, IIJIOCKOCTEH B MPOCTPAHCTBE, IMPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE; CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMM C YIJIaMU B IPOCTPAHCTBE:
MEXJy NPSMBIMU B NPOCTPAHCTBE, MEXKIY NPSAMOH M IIOCKOCTbIO; CBOOOJIHO ONEPUPOBATH
MOHATHUSIMH, CBSI3aHHBIMH C MHOTOTpaHHMKaMmH; CBOOOJIHO pacrno3HaBaThb OCHOBHBIE BH/IbI
MHOIOIpaHHMKOB  (NpU3Ma, NOHUpaMHuAa, [pSIMOYrojibHBIM  mapamienenunen,  Kyo);
KJlaccu(UIUpPOBaTh MHOTOTPAHHUKH, BBIOMpAs OCHOBAaHUS JUIS KiIacCU(UKAIMH, CBOOOIHO
OIIEpPUPOBATH NOHATHUSAMM, CBA3aHHBIMU C CEYEHHEM MHOTOIPAaHHUKOB IJIOCKOCTHIO; BBIITOJIHSATD
napajyieibHOe, I[EHTPATbHOE W OPTOTOHAIBHOE IPOEKTHPOBaHHE (GUTYp Ha IUIOCKOCTD,
BBIMOJIHATE M300pakeHHsT (UIryp Ha IUIOCKOCTH; CTPOMTh CEYEHUS MHOTOIPAaHHHKOB
Pa3IMYHBIMU METOJIaMH, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKHU W3 PUCYHKOB MPOCTHIX
00BbEMHBIX (UTYyp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYMCIATH IUJIOMIATU TTOBEPXHOCTEH
MHOTOTPaHHUKOB (IpuU3Ma, NHpaMuja), F€OMETPUYECKHX Tel C MPUMEHEHHEM (QopMyI;
CBOOOJHO  ONEpUpOBaTh MOHATHAMM: CHMMETPUST B  IPOCTPAHCTBE, IIEHTP, OCh
U IUJIOCKOCTh CHMMETPUHM, LEHTP, OCh U IUIOCKOCTh CHUMMETPUU (UTyphl; CBOOOIHO
OIIEpUPOBATh TOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpIMHATaM B IPOCTPAHCTBE;
BBINIOJIHATH JACMCTBUS HaJl BEKTOpaMH; pellaTh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKHX
OTHOIICHUH W HAaXO0XJIEHUE T€OMETPUYECKUX BEIUYMH, NPUMEHSS H3BECTHBIE METOJIbI IIPU
pelIeHnr MaTeMaTHYeCKUX 3ajjad MOBBIIIEHHOIO U BBICOKOI'O YPOBHS CIIOKHOCTH; MPUMEHSTh
IIPOCTENIINE TPOTrPaMMHBIE CPENCTBA M DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI TIpU
pElIeHNH CTEPEeOMETPUUECKUX 3a/ay; W3BJIEKaTh, NpPeoOpa3oBbIBaTh U HHTEPIPETHPOBATH
MH(OPMAIIHIO O TPOCTPAHCTBEHHBIX FEOMETPHUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTeKax
U PUCYHKaX; MPUMEHSTHh IOJIyY€HHbIE 3HAHMUS Ha IMPAKTUKE: CPaBHUBATh M aHAIU3HPOBATh
peaJIbHbIE CUTyallud, IPUMEHATh W3YYEHHBIE IIOHATHS B IIPOLECCE IIOMCKA pEIIECHUs
MaTeMaTHuecku Cc(opMyIHpoOBaHHOW MpoOJeMbl, MOJECIUPOBATh pealbHbIE CHUTYalluU
HAa A3BbIKE TEOMETPUH, UCCIIEI0BATh IOCTPOECHHBIE MOJIEIH C UCIIOJIB30BAHUEM F€OMETPUUECKUX
MOHATUM W TeopeM, ammapata anreOpbl, pelarh IpaKTHYeCKHWe 3a7aud, CBSI3aHHBIE C
HaXOXXJICHUEM TIEOMETPUYECKUX BEJIMYMH, HMETh MpPEJCTaBIeHUs OO0 OCHOBHBIX JTamax
pa3BUTHS FEOMETPUH KaK COCTaBHOM yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

11) cBOoOOMHO oOmEpUPOBATh MOHSATHSIMH, CBS3aHHBIMH C LWIMHAPHYECKOH, KOHHYECKOH H
chepuueckoil MOBEPXHOCTAMHU, OOBACHATH CIIOCOOBI MOJYYEHHs; ONEPUPOBATh MOHATHUIMH,
CBSI3aHHBIMHU C TeJlaMH BpPALICHUS: LMIMHIPOM, KOHYCOM, cepoil M mIapoM; pacro3HaBaTb
Tena BpamieHus (MWIMHIP, KOHYC, chepa W mIap) U OOBSCHATH CIOCOOBI TONYYEHHUS Tl
BpalLlleHHs; KJIACCU(PUIMPOBATh B3aUMHOE PpACIOJIOKEeHUE cepbl U IIOCKOCTH; BBIYMCIATH
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallleHHs, 00BEMBI U MJIOLIAIU TOBEPXHOCTEH
MHOTOT'PaHHUKOB M TEJI BPAILICHHsI, TEOMETPUUECKUX TEJ C MpUMEHEHHEM (HopMys; CBOOOIHO
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OIIEpPUPOBATH MOHATUSAMHM, CBSI3aHHBIMM C KOMOMHALMSAMH TeJl BPALEHUs U MHOTOTPaHHUKOB!
MHOTOTpaHHHK, BIHCAaHHBI B chepy M ONHMCAHHBIA OKOJO cdepsl, cdepa, BIUCAHHAS B
MHOIOIPaHHUK MJIM TEJIO BpallleHWs; BBIYUCIATH COOTHOIIEHUS MEXIy IUIOIIASIMU
MOBEPXHOCTEH M 00BEMaMU TOJOOHBIX TN, M300pa)xkaTb M3ydyaeMble (PUTYPBHI, BBITOIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX (UIYp: BHJI CBEPXY, COOKY,
CHM3Y, CTPOUTH CEUEHHUsS TeJ BpAIlEHUs; M3BJIEKATh, HHTEPIPETUPOBATh U MPe0oOPa3OBHIBATH
MHGOPMALIHIO O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTeKax
U PUCYHKax; CBOOOJHO ONIEPUPOBATh IIOHATUEM BEKTOP B IIPOCTPAHCTBE; BBINOIHATH OllEpalvu
Ha/l BEKTOpaMH; 3a1aBaTh INIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CHCTEME KOOPJMHAT; pelaTh
reOMETPUUYECKUE 3a/1a4M HA BBIYMCIECHUE YIJIOB MEXAY IPSIMBIMU U IJIOCKOCTSIMH, BBIYMCIICHUE
paccTOsIHUH OT TOYKM 0 IJIOCKOCTH, B LIEJIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METOAa TMPH PpEIIeHUH; CBOOOJHO ONEPHpPOBATH MOHATUSMH, CBS3aHHBIMU C JBI)KEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KEHUI; BBIIOJHATh U300paKeHUsT MHOIOI'PAaHHUKOM M TeJ
BpallleHUs NPU NApaJUIEIbHOM IEPEHOCE, LIEHTPAIBHON CUMMETPUH, 3€PKaIbHON CUMMETPUH,
IIpU MIOBOPOTE BOKPYT MpPsIMO, peoOpa3oBaHus 10100us; CTPOUTh CEUEHUS] MHOTOTPaHHUKOB
1 TEJI BpAIlleHUs: CEYEHUS LIINHApa (apauieIbHO U NEPIEHIUKYISIPHO OCH), CEYEHMs KOHYCa
(mapajuieIbHOE OCHOBAHMIO M IPOXOJALIEE uepe3 BEpUIMHY), CEYEHHUs IIapa; MCI0Jb30BaTh
METOJIbl MOCTPOEHUSI CEUYEHUN: METOJ CJIEIO0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO]
IIepeHoca CeKyIled IUIOCKOCTH; JOKa3blBaTb TI'€OMETPUYECKUE YTBEPKACHUS;, IMPUMEHSThH
reoMeTpuueckue (akTbl U1 pEIIeHUs CTEPEOMETPUUYECKUX 3a4ad, MpeAroararolux
HECKOJIBKO I1IaroB PEUICHMs], €CJIM YCJIOBUS NMPUMEHEHUS 3aJaHbl B SIBHOM U HESBHOH (opme;
pemaTb 3aJayd  Ha  JIOKa3aTeNbCTBO MATEeMATHYECKUX OTHOLICHMH M  HaXOXJEHHE
F€OMETPUYECKUX  BEJIMYMH; [PUMEHSATh MpPOrpaMMHBIE  CpEICTBA U 3JIEKTPOHHO-
KOMMYHHUKAI[IOHHBIE CHUCTEMbl HPU PpEIIEHUH CTEPEOMETPUUYECKUX 3ajad; HpPUMEHSTb
[IOJIyYEHHbIE 3HAaHUS Ha IPAKTHUKE: CPaBHMBaTh, AHAJIU3UPOBATh M OLIEHUBATH peEalbHbIC
CUTYyallUd, IPUMEHATh U3Y4YEHHbIE MOHATHS, TEOPEMbI, CBOIICTBA B MPOLIECCE NOUCKA PEIICHUS
MaTeMaTHYecKHu cPOopMyIUPOBAHHON MPOOIEMBI, MOJIETUPOBATh PEATIBLHBIE CUTYAllUH HA SI3bIKE
TFEOMETPHUH, UCCIEA0BATH IOCTPOCHHBIE MOJEIHU C UCIOJIb30BaHUEM I'€OMETPUUECKUX TOHATUN
U TeopeM, amrmapara aiare0Opbl, pemarh MPaKTUYEeCKHe 3a/ayH, CBSI3aHHBIE C HaXOXJICHUEM
TeOMETPUUECKUX BEJUYMH; UMETh MPEICTaBIEHUS 00 OCHOBHBIX 3Talax pa3BUTUS €OMETPHUU
KaK COCTaBHOM yacTH (pyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

12) cBoOomHO omepupoBaTh MNOHATUSIMU: Tpad, IwIockuii rpad, CBsI3HBIA rpad, MyTh
B rpade, uemnp, LMKI, IEpEBO, CTENEHb BEPIIMHBI, IEPEBO CIYYalHOIO HKCIEPUMEHTA;
CBOOOJHO OINEPUPOBATH MOHATUAMHU: CIy4ailHbII SKCIEpUMEHT (OIBIT), CIydaifHOE COOBITHE,
3JIEMEHTapHOE Cily4ailHoe coObITHE (3JI€MEHTapHBIH HCXOJ) CIIy4allHOTO OIbITa, HAXOJAUTh
BEPOSITHOCTH COOBITMH B OIBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU;
HaxoJUTh U (QOPMYIHPOBATH COOBITHSA: TepecedeHue, OOBEAUHEHNE aHHBIX COOBITHH,
cOOBITHE, MPOTUBOMNOJIOKHOE TAHHOMY, MCIIOJIb30BaTh JUAarpaMMbl Oiiepa, KOOPAWHATHYIO
NpsMYI0 JUIsl pellieHus 3ajaad, IO0Jb30BaThCs (OPMYNON CIOXKEHUS BEPOSTHOCTEH ISt
BEPOSTHOCTEH JBYX M TpeX CIydallHBIX COOBITUH; OMNEpUpPOBATh IMOHATUSAMH: YCIOBHAsS
BEPOATHOCTb, YMHOXEHHE BEpOSITHOCTEH, HE3aBUCHMBbIE COOBITHS, JE€PEeBO CIIy4dailHOTro
HKCHEPUMEHTa, HaXOJIUTh BEPOSTHOCTU COOBITHI C MOMOIIbIO MpaBUJIa YMHOXKEHUS, JIepeBa
CIIy4aiflHOTO OIbITA, MCIOJB30BaTh (POpPMYJy IMOJTHONW BeposTHOCTH, (opmyny baiieca mpu
peleHNH 3a/ad, ONpeAesATh HE3aBUCUMOCTh COOBITHH 1O ¢opMyine M IO OpraHU3aLUH
CIIy4allHOTO OJKCIepUMEHTa; MPUMEHATh W3y4YCHHbIe KOMOWHATOpHBIE (OPMYINIBI IS
NEPEUYMCIICHUS 2JIEMEHTOB MHOXKECTB, DJIEMEHTAPHBIX COOBITUH CIYy4alHOTO OIBITA, PELICHHUs
3a/la4 10 TEOPUH BEPOATHOCTEW; CBOOOJHO OMEPUPOBATH MOHATUSAMU: OMHAPHBIN CIydalHbBIN
OIBIT (MCIBITAHKE), YCIIEX U HeyJlaua, He3aBUCUMbIE UCTIBITAHUS, CEPUs HCIIBITAHUM, HAXOIUTh
BEPOATHOCTH COOBITHI: B CEPUM HCIBITAHUH [0 MEPBOrO ycHexa, B CEpPUH HUCIBITAHUHN
bepHynnu, B oOmbiTe, CBSI3aHHOM CO CIy4YalHBIM BBIOOPOM M3 KOHEYHOW COBOKYIHOCTH;
CBOOOJHO ONEpUPOBaTh MOHATUSAMM: CllydaiiHas BeJWYMHA, paclpeieieHHue BEepOATHOCTEH,
Jararpamma pacnpeseneHus, OnHapHas cirydaiiHasi BeIMYHHA, FeOMETPHIecKoe, ONHOMUAIBHOE
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pacnpezeneHue.

13) omepupoBaTh MOHATHSIMU: COBMECTHOE pACHpPEICICHHE JBYX CIydailHbIX BEJIMYHH,
UCIIOJIb30BaTh TaOMUIly COBMECTHOIO paclpeiesieHus JABYX CIyYalHbIX BEIUYMH JUIs
BBIJICJICHUS] PACTIPEJCICHUS KaXKJI0M BEIMYMHBI, OINPEICICHHUS HE3aBUCUMOCTH CIy4alHBIX
BEJIMYMH; CBOOOJHO ONEPUPOBATH IOHSATHEM MAaTEMaTUYECKOro OXHUAaHUA CIydalHON
BEJIMYUHBI (paCIpeIeICH s ), IPUMEHSATh CBOMCTBA MATEMATUYECKOT'O OXKUJAHUS TIPU PEIICHUN
3a/la4, BBIYUCIATH MaTEeMaTHYECKOE OXHUJaHUE OWMHOMUAJIBLHOTO M T'€OMETPUUYECKOTO
pacmpeseneHuii; cBOOOIHO OIMEPUPOBATH MOHSATUSMU: TUCIEPCUS, CTaHAAPTHOE OTKIOHCHHE
CIIy4yalHOM  BEJIMYMHBI, TPUMEHATh CBOMCTBA  JUCIEPCHUM  CIIy4YalHOW  BEJIIMYUHBI
(pactipenienienus) MpU pEeHICHUU 3a7ad, BBIUMCIATH JUCHEPCHI0 M CTAHAAPTHOE OTKJIOHEHHE
F€OMETPUYECKOTO W OWHOMHAIIBHOTO  paclpeiefieHuil;  BBIYUCIATH  BBIOOPOUHBIE
XapakTepUCTUKA MO JAaHHOW BBIOOPKE U OLEHHUBATh XapaKTEPUCTUKH TIeHEpabHOU
COBOKYITHOCTHU JIAHHBIX IO BBIOOPOUYHBIM XapakTepucTukaM. OLleHuBaTh BEPOATHOCTH COOBITUI
U TpOBEpATh  MPOCTEUIINE  CTATUCTUYECKUE  TUMOTE3bl, TOJb3YACh  HU3yYECHHBIMHU
pacnpeelieHUsIMHU.

2. CTPYKTYPA U COJAEPKXAHUE YYEGHOI'O ITPEJIMETA
«MATEMATUKA»

2.1 O6beM yueOHOro npeaMera M BU/AbI y4eOHOI padoThI

JUIs1 OYHOUM OpMBI OOyUEHHUSI

Bua yueOHoii paGoTsl Oovem uacos
(2023/2024 2.1.)

YueOHasi HAaTpy3Ka (BCero) 324/336
AyauTopHasi yyeOHasi Harpy3ka oOy4damuerocsi (Bcero) 318/308
B TOM YHCJIC:
TEOPETHUECKOE 00yUCHUE 220/202
NPAaKTUYCCKHUE 3aHSATHSI 98/98
npodeccHOHAILHO-OPHEHTHPOBAHHOE CONEPIKAHUE

TEOPETHUYECKOE 00YUCHHUE 20/12

NPAKTHYCCKHUE 3aHATHUS 10/10
CamocTrosiTeibHasi padoTa 00y4amomerocsi (Bcero) -/20
KoncyabTamun 6/8
IIpome:xkyTounas arrectaums B Gopme sx3ameHa -/8

Bcepoccuiickas nmpoBepoyHasi padoTta (Mpy HAIMYUU 110 TaHHOMY y4eOHOMY
MpEeAMETy), OpraHu3yeMas B paMKax MEpPONPHITHH IO OIICHKE KadecTBa
oOpa3oBaHus, MPOBOJUTCA 32 CUET 00bEMa BPEMEHH, OTBEJICHHOTO Ha y4eOHBIH
MPEIMET, COTJIACHO HOPMATHUBHO-TIPABOBBIM aKTaM.

11



2.2 TemaTu4ecKHuil IJIaH U cojep:KkaHue ydyeOHOro npeaMmera «MaremMaTuka»

Ju1st 0uHOM (popmbl 00ydenus (2023 r.H.)

HaumeHnoBanue Copep:xaHue y4eOHOT0 MaTepHaJia MPAKTHYECKHE 3AHATHA, Ob0bem
pa3acjioB U TEM CaMOCTOATC/IbHAA paﬁoTa oﬁyqamumxm qacoB
1 2 3
1 cemecTp 94/42
Pasnen 1. Uncia u Beluucjenns. MHoKecTBa.
Tema 1 Copaepxanne yueOHOr0 MaTepHaJa 8/2
Pa3Burue 1| 1.llenble n panmonanbHble yncna. JeiictButenbuble uncia. [Ipubnmkennsie Beraucienus. [IpubnmkenHoe 3HaueHne
MOHATHUA 0 YUCJIe BEJIMYHMHBI U TOTPELIHOCTH NPUOIKCHUH. 2
2| 2.KommiekcHble yncia. ApupMeTHISCKUE NSHCTBUS HAJl KOMILICKCHBIMU YHCIAMHU. 2
3| 3.KomrmuiekcHble yucna. Tpuronomerpuueckas popma 3aliucy YHUCIa 2
4| 4 I1pakTuueckas padora Ne 1 «[loHSITHE MHOKECTB YHCEID» 2
5| 5.BxoHO# KOHTPOJIb 2
Paznen 2. ®yukuuu u rpagpuxku
Tema 2 Conep:kaHne y4eOHOro MaTepuaJjia 8/4
DYHKIHH, HX 6| 1.@ynkuuu. Ciocobsl 3aganus pynkuun. I'paduku ¢pynkimn. CoiicTBa QyHKIHH. 2
CBOMCTBA U 7| 2.06patHbie pynkimy. O0MacTh onpeaeneHus U 00IacTh 3HaUYeHUH o0paTtHoi (yHKuuU. ['paduk oOpaTHON QyHKIHH. 2
rpadpuku. CrnoxHast QyHKIUS (KOMITO3UIIHS)
8| 3.ITpakTuueckas padora Ne 2 «Dynkiun. CoiicTBa QyHKIHI» 2
9| 4.IIpeobpazoBanue rpadukoB GyHKIWI. Buapl npeobpa3oBaHmid. 2
(1) 5.IIpakTuyeckas padora Ne 3 «[IpeobpazoBanus rpadukoB GpyHKIHI 2
1| ITpodeccoOHATHHO-OPUEHTHPOBAHHOE COIePKAHIE 2
1/ 6. Onucanue npon3BOACTBEHHBIX IIPOIECCOB C MOMOMIBIO IPAQHKOB (YHKIIHIL
Pa3nes 3. OCHOBBI TPMTOHOMETPHH
Tema 3 Copep:xkaHue yueGHOro MaTepuaJia 10/6
Tpuronomerpuue | 1 2
1.Pagnannas mMepa yria. BpamarensHoe nuxenne. TpuroHoMeTpuyeckas OKpyKHOCTb
CKHe BbIpaKeHHus | 2
é 2.CuHyc, KOCHHYC, TAHTE€HC U KOTaHTeHC yucyia. OCHOBHBIE TPUTOHOMETPHYECKHE TOXKIECTBA, 2
1 2
4 3.IIpakTnyeckas padora Ne 4 «Tpuronomerpudeckue GyHKIUH YUCIOBOTO apryMEHTa»
1| 4.®opmynsl npuBeaeHusa. CHHYC, KOCHHYC M TAHT€HC CYMMBI M pa3HOCTH ABYX yI710B. CHHYC U KOCHHYC JIBOMHOIO 2
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5| yrna. @opMyJIbl MOJIOBUHHOTO YIJIA.
1| 5.IIpeobpa3oBaHusi CyMMBI TPUTOHOMETPHUYECKHUX (PYHKIHMI B MPOU3BEACHUE U IPOU3BEICHUS B CyMMY. BeipaxkeHue 2
6| TpuroHoMeTpuueckux GYHKLHUI Yepe3 TAHT€HC MOJIOBUHHOTO apryMEeHTa.
1| 6.IlpakTuyeckast pagora Ne 5 «OcHOBHBIE (OPMYITBI TPUTOHOMETPHID) 2
7
1 o o 2
8 7 IlpeoOpa3zoBaHus NPOCTEUIINX TPUTOHOMETPUYECKUX BBIPAKEHHUH.
1 o o 2
9 8.IIpakTHyeckasi padora Ne 6 «[IpeoOpa3oBaHus IPOCTEHIIIUX TPUTOHOMETPHUUECKUX BHIPAKCHHUID
Tema 4 Conep:xaHue y4eGHOro MaTepuajia 6/2
2 o 2
Tpuronomerpuye 0 9. TpuronomeTrpudeckre QyHKIHH, HX CBOICTBA U TPaQUKH
CKHe (PYHKIHUH. 5
2
1 10.ITpakTnyeckas padora Ne 7 «Tpuronomerpudeckne GyHKIIHIY.
2 2
5 11.06paTHbBIe TpUTOHOMETPHUYECKHE QYHKIINH. APKCUHYC, apKKOCHHYC, apKTAaHTE€HC YHCIIa.
2| IlIpodeccnoHATHHO-OPHEHTHPOBAHHOE COJEPKAHUE 2
3| 12.Mcnonp30BaHNe CBONCTB TPUTOHOMETPHUECKHUX (BYHKIHH B TPO(eCCHOHAIBHBIX 331a4ax.
Tema 5 Conep:xanue yueOHOro MaTepuaJia 10/6
Tpuronomerpuye | 2| 13.IIpocTeiinine TPUrOHOMETPUYECKHE YPABHEHHUS. 2
CKHE ypaBHeHust | % 5
> "
W HepaBeHCTBA. | 14.MeTozp! pemeHus TPUTOHOMETPUUYECKUX YPAaBHEHHH.
2| 15.PelieHue TpUrOHOMETPUUECKUX YPABHEHUI. 2
6
2| 16.IMpakTuyeckas padora Ne§ «[Ipocreiime TPUTOHOMETPUIECKUE YPABHEHHUSD) 2
7
2| 17.Ilpocreiine TPUTOHOMETPUYECKHIE HEPABEHCTBA. 2
8
2| 18.I1pakTHyeckas padora Ne9 «lIpocreiiine TpPUroHOMETPUIECKUE HEPABEHCTBAY 2
9
3| 19.IlpakTuyeckas padora Nel0 «CucteMbl TPUTOHOMETPUYECKUX YPAaBHEHUI 2
0
3| 20.Penrenue TpUTOHOMETPHUYECKUX YpaBHEHHI M HEPABEHCTB, B TOM YHCIIE C HCIIOIh30BAHHEM CBOWUCTB (DYHKIIHH. 2
1
Pasnea 4. Ctepeomerpus
Tema 6 Conep:xanue y4eGHOTo MaTepuaJia 6/2
BBenenue B 3| TTpodeccHOHATLHO-OPUEHTHPOBAHHOE COIePKAHUE 2

2

1.Bunpl miockux Guryp u ux miuomaap. [ IpakTuko-oprHeHTHpOBaHHBIE 33]]a4l B KypCce T€OMETPHH Ha TNIOCKOCTH.
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crepeomerpuio. | 3| IlpodeccnonaabHO-0PHEHTHPOBAHHOE COAEPKAHHE 2
3| 2.0cHOBHEIE IPOCTPAHCTBEHHEIE DHTYPBL. AKCHOMBI CTEPEOMETPHIL
3| 3. Terpasnp. [lapamnenenumnes. 2
4
3| 4. IpakTuueckas padora Ne 11 «Ceuenus. 3anaun Ha IOCTPOCHUE CEUCHUID. 2
Tema 7 Coneprxanne yued0HOr0 MaTepHajia 12/8
IpsiMble u 3| 5.IlapamiensHOCTD MPSMBIX U TTIOCKOCTEH. 2
IJIOCKOCTH B 6 -
3| 6. IlpakTuyeckas padora Ne 12« lapamieaTbHOCTh MPSMBIX H IIOCKOCTEI». 2
npocTpancTee. |
3| 7. llepnieHANKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH. 2
8
3| 8. IleprieHANKYISIp ¥ HAKIIOHHAS. YTOI MEXY MPSIMOH ¥ IIOCKOCTBIO. 2
9
4| 9. Teopema 0 TpeX NEePIECHAUKYISIPaAX. 2
0
4| 10.IIpaktuueckas padora Ne 13 «Teopema o Tpex mepneHIUKYIIPAX. 2
1
4| 11. JIsyrpanssrii yroin. [leprneHanKyasspHOCTH JBYX TUIOCKOCTEH. 2
2
4| 12. llpakTnyeckas padora Ne 14 «[lepneHauKyIIpHOCTb B IPOCTPAHCTBEY. 2
3
4| 13. 'eomeTpudeckue mpeoOpa3oBaHmsI MPOCTPAHCTBA. 2
4
4| 14. llpakTuyeckas padora Ne 15 «[Ipsmbie U MIIOCKOCTH B IPOCTPAHCTBE» 2
5
Pa3zpnen S. BekTopsl B IpocTpaHCcTBE
Tema 8 Coaep:xanue y4eOHOro MaTepuaJia 10/6
Koopaunaret u | 4| 1.IlonsTre BekTOpa Ha IIIOCKOCTH M B IPOCTpaHCTBe. Bujbl BekTopoB. JleiicTus ¢ BekTopamu. Onepaiun Haj 2
BEKTOPBHI. 6| Bexropamu.
4| 2.PenieHue NpaKTUYECKUX 3a/1a4. 2
7
4| 3. IIpakTuueckasi padora Ne 16 «BekTopbl B mpoCcTpaHCTBE) 2
8
4| 4 Meron koopAMHAT B ipocTpaHcTBe. [IpsMoyronpHas cucreMa KOOpIMHAT B IPOCTPAHCTBE. 2
9
5| 5. Metox koopaunar B npocTpanctBe. KoopauHatel Bekropa. CBA3b MEXIAY KOOPAMHATAMHU BEKTOPA U KOOPAWHATAMH 2
0
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TOYCK.

5| 6.Pemenue 3anau. KoopauHaThl 1 BEKTOPHI 2
1

5| 7. lIpakTnyeckas padora Ne 17 «MeToa KOOpAWHAT B IPOCTPAHCTBE» 2
2

5| MpogeccnoHaTLHO-OPHEHTHPOBAHHOE COIEPKAHME 2
3| 8.IIpakTuueckas padora Ne 18 «KoopuHaTHAs MIIOCKOCTh. BBIUKCIIEHHE PACCTOSHUI 1 IIIOMA/EH HA TIOCKOCTH.

KosndecTBeHHBIE pacueThI».
Pasnen 6. KopHu, crenenn u jorapugmel.

Tema 9 Coneprxanue y4ed0HOr0 MaTepHajia 12/4
Kopuu n 5| 1.Kopau u crenenun. Kopau HaTypalbHOM CTETICHH U3 YHCIIA U UX CBOMCTBA. 2
CTeleHH. 4

5| 2. KopeHs N-0¥f CTETIEHU U €T0 CBOICTBA 2
5
5| 3. Crenenu ¢ palliOHaIHHBIMU TTOKA3aTEISIMH, UX CBOMCTBA. CTENEeHN ¢ ACHCTBUTENEHBIME MTOKA3aTENSIMH, X 2
6| cBoiicTsa.
5| 4.CteneHu ¢ palliOHAILHBIMU MOKAa3aTesIMHU, UX CBOMCTBA. CTENEHHU C NeUCTBUTEIHLHBIMH MTOKA3aTEISIMHU, UX CBOMCTBA. 2
7
95| 5. UppaunoHaibHble ypaBHEHHS U HEPABEHCTBA 2
8
5| 6.ITpakTuyeckas padora Ne 19 «/ppanuoHansHble YpaBHEHHS U HEPaBEHCTBA 2
9
6| 7. Crenennas ¢pynkuus [IpeoOpazoBanus palioHATBHBIX, UPPAITHOHABHBIX, CTEIICHHBIX BBIPAKEHUH. 2
0
6| 8.IlpakTuuyeckas padora Ne 20 «Kopuu u crenenn» 2
1
Tema 10 Coaep:xanue y4eOHOro MaTepuaJia 12/2
Moxa3zareanbnasa | 6| 9. [lokazaTensHas QyHKIHA. 2
GyHkuus. 2
6| 10. IlokazaTenbHble ypaBHEHUSI. 2
3
6| 11. [Toka3aTenbHbIC HEPABEHCTRA. 2
4
6| 12. [TokasarenbHbIC HEPABEHCTBA U YPaBHEHUS. 2
5
6| 13.CucTeMsbl oKa3aTelbHbIX ypaBHEHUH. 2
6
6| 14.IlpakTnyeckas padora Ne 21 «[loka3arenbHble YpaBHEHHS U HEPABEHCTBAY 2
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7
6| 15.KouTpomesHas padota «Mtorm 1 cemecTtpa» 2
8
2 cemecTp 126/56
Tema 11 Conep:kaHne yueOHOro MaTepuaJia 16/4
Jlorapu¢mml. 6| 17.Jlorapudm. [IpaBuna neiictewmii ¢ morapudmamu. [lepexo Kk HOBOMY OCHOBaHHIO. 2
9
7| 18. HeiictBus ¢ norapudmamu. 2
0
7| 19. Jlorapudmuueckas pyHKUus. 2
1
7| 20. IlpakTuyeckas padora Ne 22 «[IpeoOpazoBanus MOKa3aTeNbHBIX U JTOTAPU(PMUIECKUX BBIPKECHHI» 2
2
7| 21. Jlorapupmuyeckue ypaBHEHHS 2
3
7| 22. Jlorapudpmuyeckre HepaBeHCTBA 2
4
7| 23. Jlorapudmuueckue ypaBHEHHUs U HEPaBEHCTBA 2
&)
7| 24.Cuctemsl JorapuMHUIeCKUX ypaBHEHUH 2
6
7| 25.11pakTHyeckas padora Ne 23 «Jlorapupmuueckue ypaBHEHUS 1 HEPABEHCTBA 2
7
7| IlpodeccnoHATHHO-OPHEHTHPOBAHHOE COJEPKAHUE 2
8| 26.ITpumenenue norapudma. Jlorapubmudeckas cnupaib B npupoje. Ee MaremaTnyeckue CBOWCTBA
Pa3gen 7. MHOTOrpaHHUKH M KPYIJble TeJa.
Copep:xaHue y4eOHOr0 MaTepuaJa 10/6
79 | 1. Ilonsitue MHOTOrpaHHKKa. Ero snemenTsl: BepiunHsl, pedpa, rpanu. uaronans. Ceuenue. Beimykibie u 2
HEBBIMTYKITbIE MHOTOTPaHHUKH.
80 | 2.Ilpusma. [Mapauienenune 2
Tema 12 P P !
M 81 3. [Tupamua. Bujsl nmupaMu. 2
HOTOTPaHHMK go 14 IIpakTnyeckas padora Ne 24 «[lnomags mOBepXHOCTH MHOTOTPAaHHUKOBY 2
" 83 | 5.Cummerpus B npoctpancTBe. CuMMeTpHs B KyOe, napajuiesienuneae, Npu3Me, NupamMmue. 2
84 | IpodeccHoHATBLHO-OPHEHTHPOBAHHOE COEP:KAHME 2
6.ITpumepsl cUMMETpHU B TpodeccH.
85 | 7. ITpakTnueckasi padora Ne 25 «[IpaBiiibHble MHOTOTPAHHUKI. 2
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86 | 8. IIpakTHuyeckasi padora Ne 26 «MHOrOrpaHHUKIDY 2
Tema 13 Conep:xxaHue y4eOHOT0 MaTepHaJia 8/2
Tena BpameHus 87 | 9.llunuuap, uMIMHAPUYECKas MOBEpXHOCTH. [1101maap NOBEpXHOCTH UIHMHPA. 2
88 10. Konyc, koHnueckas moBepxHocTb. [110111a/1p TOBEpXHOCTH KOHYCA. 2
89 | 11.Yceuennsiii koHyc. CedeHne yCeueHHOTO KOHyca 2
90 12. llap u cdhepa, ux cedenunss. BzanmHoe pacnosoxkenrne cepsl U MIIOCKOCTH, KacaTeabHasl INIOCKOCTh K cdepe. 2
91 | 13. lIpakTuyeckas padora Ne 27 «Kpyrisie Tena» 2
Tema 14 Conep:xkaHue y4eOHOT0 MaTepHuajia 8/10
O6beMBI TeJl 92 | 14. Ilonstue 00bpéMa. OCHOBHBIE CBOICTBA 00BEMOB Tel.O0BEM MPSIMOYTOIBHOTO NapaieNenuIea, PU3MBbI, 2
LHIIMHIPA.
93 | 15. llpakTtuyeckas padora Ne 28 «O0BEM NPSIMOYTOIHHOTO TAPAIIIENETIUATIENA, TPU3MBI, IMITHHPA» 2
94 | 16. O6beM nrpaMuAbl  KOHYCA. 2
95 | 17. Pemenwne 3aga4 no teme «O0BEM MUPaMUABI U KOHYCa» 2
96 | 18. lpakTuueckas padora Ne 29 «O0BEM MUpaMuIbl U KOHYCa» 2
97 | 19. llpaktuueckas padora Ne 30 «O0BEM mapa u wIomags chepby 2
98 | 20. Ilogobue Ten. OTHOIICHNE TUIOMIAEH MOBEPXHOCTEH 1 00BEMOB MTOTOOHBIX TET 2
99 | 21. MpakTuueckas padora Ne 31 «3mepeHns B TeOMETpUU» 2
100 | IMpodgeccnoHaILHO-OPHEHTHPOBAHHOE COIePKAHHE 2
22. IlpakTnyeckas padora Ne 32 «/crosb30BaHre KOMOMHAIMM MHOTOTPAHHUKOB U TEJI BPAIICHHUS B TPAKTUKO-
OPHEHTHPOBAHHBIX 3aJauaxy.
Pasgen 8. Hayajia MaTeMaTH4eCKOr0 aHAJIM3A
Tema 15 Copep:xaHue y4edOHOT0 MaTepuaJa 4/2
Mpenen 101 | 1. Ilpenen mocinea0BaTEIbHOCTH. 2
102 | 2. IIpenen GyHKIMH, OCHOBHBIC CBOMCTBA U MPABUIIa BEIUNCIICHUS. 2
103 | 3.MMpakTuyeckasi padora Ne 33 «[Ipenensn» 2
Tema 16 CojepixaHne y4eGHOT0 MaTepuaJia 12/10
IlpousBoanas | 104 | 4.IloHsTHe IPOU3BOAHON (PYHKIMH, €€ TCOMETPHICCKHIA U PU3MYCCKHIT CMBICI. 2
105 | 5. IIpasuna auddepenimponanus. Tabnuia npoussoanbix. JuddepeHunpoBanne CIOKHBIX (QYHKIUH. 2
106 | 6. IpakTnyeckas padora Ne 34«/InddepeHmpoBanrie BEIpRKESHHID) 2
107 | 7.'eomeTpuuecKuii U pU3HUECKHI CMBICIT IIPOU3BOTHON 2
108 | IIpodeccnoHAIBLHO-OPHMEHTHPOBAHHOE COJIeP/KAHHE 2
8.IIpakTnyeckas padora Ne 35 «Puznueckuii CMBICI IPOU3BOAHON B IPO(eCCHOHATBHBIX 331a4ax».
109 | 9. UccnenoBanue 37eMEHTAPHBIX (PYHKIIUI HA MOHOTOHHOCTh M TOYKH SKCTpEMyMa. 2
110 | 10. MccnenoBanue 3j€eMeHTapHbIX (DYHKIMIA HAa HAMOOJIbIIee U HAMMEHBIIIEEe 3HAYCHHE C TIOMOIILIO IPOU3BOIHOM 2
111 | 11. IlpakTuyeckas: padora Ne 36 «Hanbonpuiee 1 HanMeHblIee 3HaueHHE GYHKLIUHN HA OTPE3Ke» 2
112 | 12. IlpuMeHeHre IPOU3BOAHOM K UCCIIEIOBAHUIO PYHKIMK U ocTpoeHuto rpadukos. [IponsBogHbie o6paTHOU 2
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KOMITO3UIMH (DYHKITHHL.

113 | 13. IIpakTu4eckas: padora Ne 37 «[IpumeHeHre NpoOU3BOAHON K HCCIETOBAHUIO (QYHKIMIA U TTOCTPOSHHIO 2
rpaduKOB»
114 | ITpodeccoOHAIBLHO-OPUEHTUPOBAHHOE COAEPKAHUE 2
14. TlpakTtuueckasi pagora Ne 38 «HaxoxkmeHne ONTHMAIBHOTO pe3yiabTaTa C IOMOIIBIO MPOU3BOJHON B
MPaKTUYECKUX 3a7adaxy.
Copep:xaHue y4edOHOTro MaTepuaJia 10/8
115 | 1.IlepBooOpa3zHas. HeompeaeneHHbIN HHTETpaI. 2
116 | 2. CiocoOBl HAXOXK/ISHHsI HEOTIPEAESIIEHHOTO HHTETpajia 2
117 | 3. IpakTnyeckas padora Ne 39 «CriocoObl HAXOXKICHHSI HEOTPEIETIEHHOTO HHTETPaiay 2
Tema 17 118 | 4. Onpenenennsiii uaTerpan. @opmyna Hetorona-JleiiOuma. 2
119 | 5. BeruuclieHHs OnpeeI€HHOTO0 HHTErpaa. 2
HuTerpan u ero — 611 601a Ne 40 «B >
JlpakTnyeckas padora Ne 40 «BpruucieHust onpenesieHHOIO HHTErpaiay
NPUMCHEHHE 121 | 7.'eomeTpuyecKuii cMbICT orpeneneHHoro narerpana. ®opmyna Heiorona - JleitOnuna. Pemenne 3amaq Ha 2
MPUMEHEHHE UHTETpaa JJisl BRIYMCIIECHHS (PU3NUYECKUX BEJIMYHH M TUIOIAACH
122 | 8. IpakTnyeckas padora Ne 41 Penienue 3ajau Ha NpUMeHEHHs HHTErpaia B pU3KKe M TeOMETPHH 2
123 | IIpodeccnoHaTIBLHO-OPMEHTHPOBAHHOE CO/IEP:KaAHHE 2
9.llpakTHyeckas padora Ne 42 «Pemenne 3a1a4 Ha MPUMEHEHHE HHTETPAJIa
Pa3znen 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Coaep:xkanue yueOHOro MaTepuasa 8/-
MHoXKecTBA. 124 | 1.Tlonsitue MHOXecTBa. [TomMHOXkecTBO. Onepalu ¢ MHOKECTBAMHU. 2
DJ1eMeHThI 125 | TIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHUE 2
Teopuu rpagos 2.0nepanuy ¢ MHOXKECTBaMH. PellieHre NpUKITaIHbIX 3a/1a9
126 | 3.Ilonsarue rpada. CBsa3HbII rpad, 1epeBo, TUKI rpad Ha IIOCKOCTH 2
127 | A.TIpumenenue rpa)oB K PELUICHUIO 312, 2
Tema 19 Conep:xaHue y4eOHOT0 MaTepuajia 8/2
Koméunaropuk | 128 5.0cHOBHBIE NOHATHUS] KOMOMHATOPUKH. 3a/1auy Ha MOJCYET YHCIIa Pa3MelIeHHH, IepeCTaHOBOK, COYETaHHM. 2
aumcratucruka | 29 6.Pemenrie KOMOMHATOPHBIX 3a/1a4 2
130 | 7. Cratucrudeckas 00paboTKa JaHHBIX 2
131 | 8.Pemenue 3amau Ha nepedop BapranTtoB. @opmyna Ounoma Herorona. Tpeyronsauk Ilackais. 2
132 | 9.ITpakTuyeckas padora Ne 43 «neMeHTH KOMOMHATOPUKH 2
Tema 20 Copep:xxaHue y4eOHOT0 MaTepuajia 14/2
133 | 10.CoObiTHE, BEPOSITHOCTH COOBITHS, CIOKEHUE U YMHOKEHHUE BeposiTHOCTEH. [loHATHE 0 He3aBUCHUMOCTH COOBITHH. 2
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DJ1eMeHThbI 134 | 11. ITIpodpeccHoHATHHO-OPHEHTHPOBAHHOE COAEPIKAHIE 2
TEOpUH 12. IlepBuuHnas 06paboTKa CTaTUCTUYECKUX AaHHBIX. | padnueckoe ux npeacraBieHune. HaxoxneHue cpeaHux
BepOSITHOCTEIi. XapaKTePUCTUK, HAOII0AaeMbIX JaHHBIX
135 | 13.BeposTHOCTh B mpodecCHOHANbHBIX 3amadax. OTHOCHUTENbHAs 4acToTa COOBITHSI, CBOMCTBO €€ YCTOWYMBOCTH. 2
CratucTryeckoe ornpeaesieHne BepossTHOCTH. OTieHKa BEPOSITHOCTH COOBITHS
136 | 14.Ilepuunas 00OpaboOTKa CTATHCTHUECKUX HaHHBIX. ['paduueckoe uX mpencraBieHue. HaxoxaeHue cpemHux 2
XapaKTePUCTUK, HAOII0AaeMbIX JaHHBIX
137 | 15. JluckpeTHas ciryqaiiHasi BEIMINHA, 3aKOH €€ paclpe/IeTIeHIsL. 2
138 | 16.YucnoBble XapaKTePUCTUKU TUCKPETHOH ciydaliHON BenruuHbl. [ToHATHE 0 3aKOHE OONBIINX YHCET. 2
139 | 17. Knaccuueckoe onpeieJIeHue BEpOSTHOCTH. 2
140 | 18.I1pakTuyeckas padora Ne 44 «PenieHue 3a7a4 Ha BEIYUCIICHUE BEPOSTHOCTHY 2
Pasnea 10. YpaBHeHus 4 HepaBeHCTBA
Tema 21 Copep:xaHue y4edOHOT0 MaTepuaJia 18/6
VpaBuenns n | 141 | 1.PaBHOCHIBHOCTE ypaBHEHHH, HEPABEHCTB, CHCTEM. OCHOBHBIC PHEMBI MX PEIICHHUS. 2
HepaBeHCTBA 142 | 2. Vcnonp30BaHMe CBOMCTB U TpaduKOB PYHKIWH NPH pElICHHH yPaBHEHUH U HEPAaBEHCTB. 2
143 | 3.PemieHne MoKa3aTeNbHBIX, JJOTapU()MHUIECKUX ypaBHEHHUH, HEPABEHCTB, CHCTEM. 2
144 | 4.ITpakTuueckasi padora Ne 45 «OcHOBHBIC TPUEMBI I METO/IBI PEILICHUH YpaBHEHHH, HEPABEHCTB, CHCTEM» 2
145 | 5. PemieHue TpUrOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB. 2
146 | 6. Pemenue paunoHaNbHBIX, HPPALIMOHAIBHBIX YPABHEHUH, HEPABEHCTB, CUCTEM. 2
147 | 7. llpakTnyeckas padora Ne 46 «PernieHue TpUroHOMETPUUECKUX YPABHEHHI U HEPABEHCTBY» 2
148 | 8. Pemmenue ypaBHEHHI U HEPABEHCTB C MTapaMeTpaMu 2
149 | 9.0mpenenenue Moays. PackpeiTie MoaydIs o onpeaenieHuto. [Ipocreiinye ypaBHEHUS] 1 HEPABEHCTBA C MOYJIEM. 2
[IprMeHeHne paBHOCHIIBHBIX IIEPEX0I0B B ONPEACICHHBIX TUIIAX YPAaBHEHUH 1 HEPABEHCTB C MOJYJIEM.
150 | 10.ITpakTHyeckas padora Ne 47 «[Ipocreiiine ypaBHEHHS M HEPABEHCTBA C MOILYJIEM. 2
151 | IlpodreccHOHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHNE 2
11.Pemienue TEKCTOBBIX 3a/1a4 MPO(HECCHOHATIBHOTO COJICPKAHMS.
152 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE CO/IeP:KaHHe 2
12.Pemnienue TEKCTOBBIX 3324 NPO(ECCHOHAIBLHOTO COJICPKaHUSI.
IToBTOpEHHUE Conep:xaHue y4eOHOT0 MaTepuajia 10/4
Marepuaia 153 | 1.IloBTOpeHne MaTepuaa (reoMeTpusi) 2
154 | 2.IloBrOopeHune Marepuaia (reoMeTpus) 2
155 | 3.I1pakTuueckas padora Ne 48 «[IpuMeHeHNE ONOPHBIX 3HAHUI 110 TEOMETPHID) 2
156 | 4.TloBTOopeHne Matepuaa (aJredpa M Havaia MaTeMaTHIecKOTo aHallu3a) 2
157 | 5.]1loBTopenue Matepuaia (ayredpa 1 Hauyana MaTeMaTHYeCKOTo aHaIN3a) 2
158 | 6..IIpakTnyeckas padora Ne 49 «IIpumeHeHre onOpHBIX 3HAHUK IO anredpe U MaTeMaTu4ecKOMY aHAJIH3Y» 2
159 | 7.ToroBasi KOHTPOJIbHAs paboTa 2
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KoHcynpranuu 6
[TpomexyTounas atrectanus B popme sx3amena
Bceero: 324
JU1s1 ouHOM hopmbl 00ydeHus (2024 r.11.)
HaumeHnoBanue Coaep:xanue yueOHOI0 MaTepHaJia NPaKTHYeCKHe 3aHATHS, O0bem
pa3iaesioB M TeM caMoCTOsITeJIbHAsi padoTa 00y4arolmuxcs 4acos
1 2 3
1 cemecTp 90/42
Paznea 1. Unciia u Beruuciennsi. MHoKecTBA.
Tema 1 Cojep:kaHue y4eOHOr0 MaTepHaJia 8/2
Pa3Burue 1 | 1.Lensie u paunonanbHbie uncna. [eiictButenbubie uncna. [Ipubmmkennsie Berancienus. [[pubmmkeHHOe 3HaUeHHE
IMOHATHUA 0 YHCJIe BEJIMYMHBI U TIOTPEITHOCTH MPUOIKEHUH. 2
2 | 2.KommuiekcHsle uyncna. Apupmerniyeckre AeiicTBUS HaJl KOMIUIEKCHBIMH YHCIAMHU. 2
3 | 3.Kommuiekcubie uncna. TpuroHoMmerpudeckas Gpopma 3amnucu aucia 2
4 | 4.IIpakTuuyeckasi padora Ne 1 «IloHATHE MHOXKECTB YHCEID) 2
5 | 5.BxomHO# KOHTPOJIb 2
Paszpnen 2. ®yHkuuu ¥ rpaduku
Tema 2 Conep:xaHue y4eGHOro MaTepuaJia 8/4
DyHKIMH, UX 6 | 1.®dynkuuu. CriocoOsl 3aanust QyHkiyn. ['padukn ynkimn. CBolicTBa QyHKINU. 2
CBOMCTBA M 7 | 2.06patnbie pynknuu. O6nacTh onpeaeneHus 1 001acTh 3HaYeHNH oOpatHoi ¢pyHkuuu. ['paduk oOpaTHOH QyHKIHN. 2
rpaduku. CrnoxHast QyHKIHS (KOMITO3UIIHS)
8 | 3.IIpakTuueckasi padora Ne 2 «Pynkuun. CBoiicTBa QyHKIMI» 2
9 | 4.IIpeobpasoBanue rpaguxoB GyHKIMA. Buabl mpeodpazoBaHui. 2
10 | 5.M1pakTnyeckas padora Ne 3 «[IpeobpazoBanus rpadKOB QYHKITHID 2
11 | ITpodeccuoHaTHHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
6. Onrcanne Npor3BOACTBEHHBIX MPOLECCOB ¢ OMOIIBIO IPapUKOB (PYHKIIUH
Pa3nen 3. OcHOBBI TPMTOHOMETPUHM
Tema 3 Conep:xkanue y4eGHOro MaTepuaJia 8/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. BpamarensHoe npuxenue. TpUroHOMETPUYECKAsk OKPYIKHOCTh 2
ckue BbIpaskenus | 13 | 2.CuHyc, KOCUHYC, TAHT€HC M KOTaHTeHC 4ncia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, 2
14 | 3.llpakTnyeckas padora Ne 4 «TpuroHomerpuueckne (yHKIUH YUCIOBOTO aPryMEHTa 2
15 | 4.®opmynsl npuBeneans. CHHYC, KOCHHYC W TAHT€HC CYMMBI M Pa3HOCTH JBYX YIJI0B. CHHYC M KOCHHYC ABOWHOTO yTJIa. 2
®opmyIbl TOOBUHHOTO yriia. [Ipeobpa3oBaHusi CyMMBI TPUTOHOMETPHYECKHX (PYHKIIMI B IPOU3BEICHUE U
MPOMU3BEICHHsI B CyMMY. BrIpakeHne TpUroHoMeTpruiecKuX GyHKLUI Yepe3 TaHI'€HC MOJIOBUHHOTO apryMeHTa.
16 | 5.11pakTnyeckas padora Ne S5 «OcHOBHbIE (POPMYJIIBI TPUTOHOMETPUN 2
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17 | 6.IIpeobpazoBaHmsI MPOCTEHITUX TPUTOHOMETPHUCCKIX BBIPAKCHUH. 2
18 | 7.IlpakTnyeckas padora Ne 6 «[IpeoOpazoBanus NPOCTEHIINX TPUTOHOMETPUIECKUX BHIPAKCHHI 2
Tema 4 Copaepxanne yueOHOr0 MaTepHaJia 412
Tpuronomerpuue | 19 | 8. TpuronomeTprdeckue GyHKIUM, X CBOMCTBA U rpadUKu 2
ckue GpyHkuuu. |20 | 9.IlpakTuyeckas padora Ne 7 « Tpuronomerprdeckne GyHKIUI». 2
21 | 10.06patHbIe TpUrOHOMETpUIECKUe PYHKIMU. APKCHHYC, apKKOCHHYC, apKTaHTCHC YHCIIA. 2
Tema 5 Coaepxanne yueOHOr0 MaTepHaJia 8/6
Tpuronomerpuye | 22 | 11.Ilpocreiinine TPUrOHOMETPUYECKUE YPABHEHHUSL. 2
CKue ypaBHeHMsl | 23 | 12.Meto/bl pelIeHus] TPUTOHOMETPHUYECKUX YPABHEHHH. 2
W HepaBeHCTBa. | 24 | 13.PemieHne TPUrOHOMETPUYECKUX YPABHEHUM. 2
25 | 14.IlpakTuueckas padora Ne§ «lIpocreiinine TPUrOHOMETPHUUECKUE YPABHEHUSI» 2
26 | 15.1Ipocreiiniyie TPUrOHOMETPHUYECKHE HEPABEHCTBA. 2
27 | 16.11pakTnyeckas pagora Ne9 «lIpocreiimme TpUroHOMETpHUIECKHAE HEPABSHCTBAY 2
28 | 17.I1pakTnyeckas padora Nel( «CrucTteMbl TPUTOHOMETPHUYECKUX YPaBHEHUIN» 2
Paznea 4. Crepeomerpus
Tema 6 Conep:xkanue y4eGHOro MaTepuaJia 6/2
Brenenue B 29 | IlpodeccnoHAILHO-OPUEHTHPOBAHHOE CO/IEPKAHUE 2
cTepeoMeTpHIo. 1.Bugp! minockux ¢uryp u ux miomaas. [IpakTuko-opueHTHpOBaHHBIE 331241 B KypCce T€OMETPHH Ha INIOCKOCTH.
30 | lIpodeccHoHATBLHO-OPUEHTHPOBAHHOE COIePKAHUE 2
2.0OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBI. AKCHOMBI CTEPEOMETPHH.
31 | 3. Terpasup. [lapamienenumes. 2
32 | 4. IlpakTuueckas padora Ne 11 «Ceuenusi. 3aaun Ha TOCTPOCHUE CEUSHUI. 2
Tema 7 Coaep:xanue yueOHOro MaTepuaJa 12/8
Ipsimble U 33 | 5.IlapamienbHOCTh MPSMBIX ¥ IIOCKOCTEMH. 2
ILUIOCKOCTH B 34 | 6. llpakTyeckas padora Ne 12«llapamienbHOCTh NPSIMBIX U MIJIOCKOCTEM». 2
NPOCTPAHCTBE. 35 | 7. [lepnieHIUKYISPHOCTH MPSIMBIX M TNIOCKOCTEH. 2
36 | 8. [leprieHAMKYISIp ¥ HAKJIOHHASL. YTOJ MEXIY NPSMOH M TNIOCKOCTBIO. 2
37 | 9. Teopema o Tpex MepHEeHAUKYISPaAX. 2
38 | 10.ITpakTuyeckas padora Ne 13 «Teopema 0 Tpex NepHEHAUKYIIPAXY. 2
39 | 11. JIsyrpannslii yroa. [leprneHIMKYISIPHOCTD IBYX IJIOCKOCTEH. 2
40 | 12. IlpakTnyeckas padora Ne 14 «[lepneHauKyIsIpHOCTb B IPOCTPAHCTBEY. 2
41 | 13. 'eomeTpuueckue mpeodpa3zoBaHus IPOCTPAHCTRA. 2
42 | 14. IlpakTuyeckas padora Ne 15 «IIpsiMbie 1 IIIOCKOCTH B IPOCTPAHCTBE» 2
Pasnea 5. KopHu, cTenenn u jorapugmsl.
Tema 8 | Coaep:xanue yueOHOro MaTepuaJia 10/6
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Kopuu n 43 | 1.Kopuau u crenenn. KopHu HaTypasibHO cTENEHN U3 YHMCIIa M UX CBOWCTBA. 2
CTeIeHM. 44 | 2. MpakTudeckasi padora Ne 16 «KopeHb N-0ii cTeneHu U €ro CBOWCTBAY 2
45 | 3. Crenenu ¢ panioHaJIbHBIMU MIOKA3aTeSIMH, UX cBOlcTBa. CTENEHH C ICHCTBUTEIHHBIMH IOKA3aTENsIMH, UX CBOHCTBA. 2
46 | 4. IlpakTnyeckasi padora Ne 17«Crenenn ¢ panyoHaILHBIME ITOKa3aTEISIMK, UX CBOMCTBA. CTETICHH C 2
JeHCTBUTETbHBIMH IOKA3aTEISIMHU, MX CBOWCTBAY.
47 | 5. UppanmoHanbpHble ypaBHEHUs 1 HEPABEHCTBA 2
48 | 6.JIpakTuueckas padora Ne 18 «VppaunonanbHbele ypaBHEHHsI 1 HEPABEHCTBA» 2
49 | 7. Crenennas pyuknus [IpeoOpa3zoBanns panOHAIBHBIX, HPPAIIHOHAIBHBIX, CTETIEHHBIX BBIPAKEHUH. 2
50 | 8. KopHu u cTeneHu 2
Tema 9 Coaep:kanue y4eOHOro MmaTepuasa 10/2
Iokaszareapnas | 91 | 9. [loka3aTenbHas QyHKIHS. 2
dynkuus. 52 | 10. ITokazaTenbHbIC ypaBHEHHUSI. 2
53 | 11. IlokaszarenpHBIE HEPABEHCTRA. 2
54 | 12. IlokaszarenpHbIC HEPABEHCTBA U YPABHEHHSI. 2
55 | 13.CucTeMbl NOKa3aTeIbHBIX YPaBHEHUH. 2
56 | 14.IlpakTuueckas padora Ne 19 «I[loka3arenpHble ypaBHEHUs 1 HEPABCHCTBA» 2
Tema 10 ConepskaHue y4eGHOro MaTepuaJia 16/4
Jlorapudmpoi. 57 | 15.Jlorapudm. [IpaBuna neficTuii ¢ norapudmamu. [lepexo K HOBOMY OCHOBaHHIO. 2
58 | 16. [lelictBusi ¢ norapudmamu. 2
59 | 17. Jlorapudmudeckast GyHKITHUSL. 2
60 | 18. IMpakTuyeckas padora Ne 20 «[IpeoOpa3zoBaHusi MOKa3aTEIbHBIX M JOrapH(PMUIECKUX BhIPAKSHHI) 2
61 | 19. JlorapudmMudeckrie ypaBHEHU 2
62 | 20. JlorapudMuyeckie HepaBeHCTBA 2
63 | 21. JlorapudMuyeckne ypaBHEHUS] 1 HEPABEHCTBA 2
64 | 22.CucteMsl jorapu()MHUUECKUX YpaBHEHHH 2
65 | 23.IpakTuyeckas padora Ne 21 «Jlorapudmuueckie ypaBHEHUs] 1 HEPABEHCTBAY 2
66 | 24.KontpomnsHas pabota «toru 1 cemectpar 2
Hroro Jlexknuii — 90 yacoB
3a 1 cemectp [TpakTnyeckux padbot — 42 yaca
CamocrosTenbHas paboTa 00y4aronXxcsi: NOArOTOBKA K 9K3aMEHY 10
Koncynpranuum 4
[TpomexxyTounas aTTectanus B popme IK3amena 4
112/56

2 cemecTp

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. BEKTOPAMH.
68 | 2.Penenne npakTHYecKHX 3a1ad. 2
69 | 3. [IpakTnyeckas padora Ne 22 «BekTopbl B IPOCTPAHCTBEY 2
70 | 4. Meton koopauHat B mpocTpaHcTBe. [IpsiMoyronpHas cucteMa KOOpIWHAT B TPOCTPAHCTBE. 2
71 | 5. Metoa koopauHat B mpocTtpaHcTBe. KoopanHaTel BekTopa. CBA3b MEX Ay KOOpIAMHATAMU BEKTOpa M KOOPAUHATAMHU 2
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 | TUIOIAACH Ha TIOCKOCTH. 2
KonnuecTBeHHBIE pacueThI».
Pasnesn 7. MHOrorpaHHMKH M KpyIJible TeJa.
Copep:xanue yueOHOT0 MaTepHaJia 10/6
75 | 1. IlonsiTme MHOTOTpaHHWKA. ET0 311€MeHTHI: BepInHbL, peOpa, rpann. J(naronans. Cedenne. BoImyKiple 1 HEBBITYKITbIC 2
MHOTOTPaHHUKH.
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 COIEPKAHUE 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, koHMY€eCKasl MOBEPXHOCTh. [L1omaap MOBEPXHOCTH KOHYCA. 2
85 | 11.Yceuennsiii konyc. CedyeHne yCeUeHHOro KOHyca 2
86 | 12. llap u cdepa, ux ceuenus. Bsanmuoe pacnosioxkerre cepsl U IIIOCKOCTH, KacaTesIbHasl INIOCKOCTh 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
HWIAHPA.
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. lIpakTnyeckas padora Ne 30 «O06BEM MUPaMUIBI 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. IlpakTyeckasi padora Ne 33 «Vcnonb3oBaHre KOMOUHAIMI MHOTOIPDAHHUKOB U TEJ BPAIICHUS B IPAKTHKO-
OPHMEHTHPOBAHHBIX 3aa9ax».

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 NIPABHUJIA BRIYHCIICHHSL. 2
99 3.MIpakTuyeckas padora Ne 34 «[Ipenennn» 2
Tema 16 Coaepxanne yueOHOr0 MaTepHuaJia 12/10
IlpousBoaHas 100 | 4.ITonsiTHE TPOM3BOAHON (PYHKIINH, €€ TEOMETPUIECKIA U (PU3NIECKUI CMBICT. 2
101 | 5. [Ipasuna nuddepenmmpoBanus. Tabnuna nponsBonHbix. JnddepernmrpoBanne coKHBIX (QYHKIHAH. 2
102 | 6. IpakTnyeckas padora Ne 35«/nddhepeHnmpoBannie BEIpasKEHHID 2
103 | 7.'eomeTpuueckuii M pU3HYECKHUN CMBICT POU3BOTHON 2
IIpodeccrnoHAILHO-OPHEHTHPOBAHHOE COlePKaHMe 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 3j1€MEeHTapHbIX (DYHKIIMI HA HAMOOJIbIIIEEe U HAUMEHBIIIEE 3HAYCHHE C TIOMOIIBIO TTPOU3BOIHOMN 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. IpakTnyeckas padora Ne 38 «[IpumeHeHre TPOU3BOIHOM K HCCIICTOBAHUIO PYHKIIMN M TOCTPOCHUIO IPaUKOBY 2
110 | IIpodeccnoHATIBLHO-OPMEHTHPOBAHHOE CO/Iep:KaHUe 2
14. TIpakTuueckas padora Ne 39 «HaxoxIeHHe ONTHMAIBHOIO pe3yjbTaTa C TIOMOIIBIO IMPOU3BOJAHON B
MPaKTHYECKUX 3a/1a4axy».
Conep:xaHue y4eOHOro MaTepuajia 12/6
Tema 17 111 | 1.ITlepBoobpa3nas. HeonpeneneHHbIH HHTETPAI. 2
112 | 2. CiocoObI HaXOXKICHHUS HEOMIPEICTICHHOTO HHTETpaIa 2
Hurerpan u ero 113 | 3. IpakTnyeckas padora Ne 40 «CriocoObl HAXOXKJICHHSI HEONIPEAEIEHHOTO HHTErpajia 2
MpUMEHEHUE 114 | 4. Onpexnenennsiid uaTerpan. @opmyna Hetorona-JleiiOnmna. 2
115 | 5. BeIYMCIIEHHs ONPENIETIEHHOTO HHTETpaIa. 2
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116 | 6.IIpakTHyeckasi padora Ne 41 «BelurciaeHUS ONPEACICHHOIO0 HHTErpajia 2
117 | 7.I'eomeTpHUECKHiA CMBICT onpeienieHHoro 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 COEeP/KaAHNE 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. [TomMHOMXkecTBO. Onepanui ¢ MHOKECTBAMH. 2
DJ1eMeHThI IIpodeccnoHaNbLHO-OPHEHTHUPOBAHHOE 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 mpodecCHOHATIBHBIX 3amavax. OTHOCHUTENbHAs 4acToTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH. 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.PaBHOCHJIBHOCTh ypaBHEHMI, HEPABEHCTB, cMcTeM. OCHOBHBIE IPUEMBI UX PELLICHMSL. 2
HepPaBEHCTBA 136 | 2.PemeHue noka3aTeJabHbIX, JOrapUPMUIECKUX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
137 | 3. [IpakTH4yeckasi padora Ne 45 PeinieHue Moka3aTebHbIX, JJOrapU(PMHUUESCKUX YPaBHEHUH, HEPABCHCTB, CUCTEM. 2
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138 | 4. Permenne TpUTOHOMETPHYECKUX YPABHEHUI W HEPABEHCTB.

139 | 5. Pemenune pannoHaNbHBIX, UPPAIMOHANBHBIX YPABHEHUH, HEPABEHCTB, CUCTEM.

140 | 6. IpakTnyeckas padora Ne 46 «PenieHue TpUrOHOMETPUIECKUX YPABHEHHH U HEPABEHCTBY

141 | 7. PemieHue ypaBHEHUN U HEPABEHCTB C MMApaMETPAMU

142 | 8.Ompenenenne Moaynsi. Packpeitre Moyns o onpenenennto. [IpocTeiinie ypaBHeHHST 1 HEPABEHCTBA C MOIYJIEM.
[IpuMeneHre paBHOCHIBHBIX MIEPEX00B B OMPENCICHHBIX TUIAX YPaBHEHUIN 1 HEPABEHCTB C MOAYJIEM.

NININININ

143 | 9.ITpakTuueckas padora Ne 47 «lIpocreiimie ypaBHEHHUS] H HEPABEHCTBA C MOTYJIEM). 2
144 | IIpodeccOHAIBLHO-OPUEHTUPOBAHHOE COlEePKaHUE 2
10.Pemenne TEKCTOBBIX 3a1a4 MPOGECCHOHATLHOTO COMCPIKAHFIS.
IMoBTOpEHHE Coaep:kanue y4e0HOT0 MaTepuaia 8/4
MaTepuaia 145 | 1.IToBTOpeHHe MaTepHaa (reOMeTpHs) 2
146 | 2.IlpakTHueckas padora Ne 48 «[IpuMeHeHHE ONOPHBIX 3HAHUI 110 TEOMETPHID) 2
147 | 3.IloBropenue Marepuaia (aredpa U Hayajga MaTeMaTHYECKOTO aHAJIM3a) 2
148 | 4.IloBTopenune Marepuana (anrebpa v HaYaga MaTeMaTHIECKOTO aHAJIH3) 2
149 | 5.11pakTnyeckas padora Ne 49 «lIpumMeHeHHe OIOPHBIX 3HAHUH 1O anredpe U MaTeMaTHIeCKOMY aHAIH3Y) 2
150 | 6.MtoroBasi KOHTpONbHas paboTa 2
HTroro Jleximii — 112 gacos

3a 2 cemecTp

[IpakTiaecknx pabot — 56 gacos

NunuBunyans-
HBII NPOEKT
(mpeameToM He
SIBJISICTCS])

TemaTnueckuil MIaH BBINOJIHEHUS WHAMBHUIYAIBHOTO MPOEKTa (IIPU HAIMYUM OOy4aroIMXCs, BBIOPABUIMX TEMY
WHJMBHUIYAIBHOTO MPOEKTA M0 yueOHOMY TIpeaAMeTYy «MaTemaTukay):

- BEIOOp TEMBbI ITPOEKTa;

- (hopmynrpoBaHUE TEMBI IPOEKTa U 0OOCHOBaHHE €€ aKTyaJIbHOCTH;

- onpeiesieHue e paboTsl, GopMyIupoBaHUE 3aay;

- BblJIeJIEHUE 00BEKTA U MPeIMETa IPOEKTHOM paboThI;

- COCTaBJICHUE IUIaHA UCCIICJOBAHMSI,

- IOMCK UCTOYHHUKOB IO TEME UCCIIEI0BAHUS;

- pabota C pa3NTUYHBIMM MCTOYHUKAMH, LUTHUPOBaHME, OQopmieHHEe OuOIMOrpauueckoro Crmcka, 00630p
(bakTHYeCKOro MaTepuana;

- BBIOOp M INpHMEHEHHE Ha NMPAKTHKE METOAOB MCCIIEOBATEIBCKON AESTETbHOCTH, COOTBETCTBYIOIIMX 3aJauaM
HCCIIEIOBAHMUS;

- cOOp U cucTeMaTHU3alus JaHHBIX;

- IPOBEJIEHNUE OIBITOB, U3MEPEHH, OMMCAHNE PE3YIbTATOB HAOIIOIEHUHN U UX OOBSICHEHHUE;

- 00pa0oTKa, CTPYKTYpUPOBAaHUE U aHAJIN3 TOTY4YEHHBIX PE3yIbTaTOB;

- o(hopMIICHHE TEOPETUUECKUX U IKCIIEPUMEHTAJIbHBIX PE3yJIbTaTOB MPOEKTHOM e TEIbHOCTH;
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- o(hopMJICHHE MTPOCKTHON pabOTHI;
- IOJITOTOBKA K 3aIlIUTE MPOEKTa;
- 3aIlIMTa [IPOCKTA.

Tembl THAUBUAYATLHBIX TPOSKTOB IO yueOHOMY mpeaMeTry «MaTeMaTHKa:

1. KomruiekcHbIe yncia U UX poJib B MATEMATHKE.

2. Cunycou1a BOKpYT Hac.

3. Benukue MaTeMaTUKH IPEBHOCTH

4. Benukoe uckycctBo u xku3npb [[xeponamo Kapnano.

5. I'eomeTpudecKre MOJICNIM B €CTECTBO3HAHUM.

6. 'eomerpus EBkinaa kak rneppas HaydHasi CUCTEMA.

7. I'eomerpus JlobaueBcKoro

8. 'eoMeTpusi MHOIrOrpaHHUKOB

9. 'padmyeckuii MeTO ] pEIICHHUS TPUTOHOMETPHYSCKUX YPABHCHUI U HEPABCHCTB.

10. I'padprueckuii moaAXo/ K PEMICHUIO HEKOTOPBIX TPUTOHOMETPHUECKUX YPaBHEHHIA.

11. I'paduku >neMeHTapHBIX GYHKIUN B pUCYHKAX

12. JInopaHTOBBI ypaBHEHUS.

13. 3aragku mupaMu bl

14. 3arafounblie rpagKyu TPUTOHOMETPUUYECKUX (PYHKIIUH.

15. 3aranounsle rpaguku

16. 3ameuarenbHbIC HEPABEHCTBA, UX 0OOCHOBAaHUE U IIPUMEHEHUE.
17. Benukue MaTeMaTUKH U UX BEJIUKUE TEOPEMBI.

18. 3ameudarenbHbIe MATEMATUYECKUE KPUBBIE: PO3bI U CIIUPAIIH.
19. 3onoTas nponopuus

20. M3mepeHue BBICOTHI 31aHUSI HEOOBIUHBIM CIIOCOOOM

21. MHoronukasi CAMMETPHS B OKPYXKAIOIIEM HaC MUPE

22. [lapkeTsl, MO3auKa U MaTeMaTuueckuii Mup Mapuyca Duiepa
23. 3arafouHblil MUp (paKTanoB

24. Jlorapu™Mbl BOKpYT HAC

25. Iloctpoenue rpadgukoB GyHKITHH, COAEPIKAMNUX MOTYITb

26. Bcee 3aranku u npumenenue byroiiku Kneitna.

27. 'eometrpudeckue GopmMbl B UCKYCCTBE.

28. I'padbl 1 UX UCMIONIL30BAHUE
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29. I'padbl 1 UX IPUMEHEHHUE B apXUTEKTYypE.

30. 3araaku 1{ukmoubL.
CamocTtosTenpHas paboTa 00yJaronmxcs: MOArOTOBKA K 9K3aMEHY 10
Koncynbranuun 4
[TpomexxyTouHas arrectanus B GopMe IK3aMeHa 4
Bcero 336

OcBocHue yqe6H0ro npeaMcTa MOKCT OBITH pC€alin30BaHO C IIPUMCHCHHCM 3J3JICKTPOHHOI'O 06y‘{CHI/IH, JUCTaHIIMOHHBIX
06paBOBaTeJIBHBIX TEXHOJIOTUH B COOTBETCTBHUU C JIOKAJIbHBIMU HOPpMAaTHBHBIMH aKTaMH yHI/IBepCI/ITCTa
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3. YCJIOBUSI PEAJ/IM3AIIMA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA»

3.1. TpeGoBanusi K MHHMMAJILHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecre4yeHnIo0

TpeboBanust kK peanu3aryu y9eOHOTO MPEAMETA:
— y4eOHBIN KaOMHET MaTeMaTHKH.

OcHallleHHOCTh Y4eOHOro KaOMHeTa: MOCal0UHbIe MECTa JIsl 00Y4arOIINUXCS
0 KOJIMYECTBY OOyyaroumxcs, padboyee MECTO IpEeroaaBarTess, HIKpaH i
IPOEKTOpa, JOCKa YyuyeOHas, CTEeHIbl, TaONMIbl, Y4eOHO - MeToAuYECcKas
JOKyMEHTAIHSI.

3.2. UndopMaumoHHoe o0ecnieyeHne 00yueHust

Jlist peanuzanuu mporpaMMbl OMOIMOTEYHBIH (OHIT YHHUBEPCUTETA UMEET
MeYaTHbIE W/ WK AIEKTPOHHBIE 00pa3oBaTeIbHbIE U HH(POPMAIIMOHHBIE PECYPCHI:

e Jlamasu, A. A. Matemartunka : yueOHuK / A.A. JlamasH. — 3-¢ u3A., UCIp. U JIOIL.
— MockBa : UHOPA-M, 2023. — 544 c. — (Cpeanee npodeccruoHaIbHOE
obpazoBanue). — ISBN 978-5-16-012592-3. — Tekct: 251eKTpoHHBIN. — Pexxum
noctyna: https://znanium.com/catalog/product/1891827

o Jlamasu, A. A. COOpHHK 3ajad 10 MaTreMaTuke : ydeOHoe mocobme / A. A.
Hamasa. — 3-¢ m31g. — MockBa : ®OPYM : UHOPA-M, 2021. — 352 c. —
(ITpodheccronanpHOE 06pa3OBaHHe). — ISBN 978-5-91134-803-8. — TekcT :
AIIEKTPOHHBIN. Pexnm JOCTyTa:
https://znanium. com/cataloq/product/l362444

e [Oxno, H. C. Maremaruka : yueonuk / H.C. FOxno. — Mockgpa : UHOPA-M,
2023. — 204 c. — (Cpemnee mnpodeccuonanpbHoe obpazoBanue). — DOI
10.12737/1002604. — ISBN 978-5-16-014744-4. - TekcT : 3JIEKTPOHHBIA. —
Pexum noctyna: https://znanium.com/catalog/product/1906092

e bapaymkun, B. B. Matemartuka. D1eMeHTHI BBICIICH MaTeMaTHKH : yU€OHUK : B
2 tomax. Tom 1 / B. B. bapaymkun, A. A. IlpokodseB. — Mocksa : KYPC :
NH®PA-M, 2021. — 304 c. — (Cpegnee npodeccuonaibHoe oOpazoBaHue). —
ISBN 978-5-906923-05-9. — Tekct : »snekTpoHHBIM. — Pexum pocrymna:
https://znanium.com/read?id=372717

e bapaymikun, B. B. MatemaTtuka. D5eMeHThI BbICIIEH MaTeMaTUKH : yY€OHUK : B
2 tomax. Tom 2 / B.B. bapaymkun, A.A. IIpokodseB. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c. — (Cpegnee npodeccronaapHoe oOpa3oBaHue). —
ISBN 978-5-906923-34-9. — TekcT : anekTpoHHbIH. — Pexum nocryma:
https://znanium.com/read?id=380017

e [llunoga, JI. 1. Maremaruka : yueOnoe nocodue / JL.U. lllunosa, A.E. lllunos.
— Mockpa : UHOPA-M, 2020. — 238 c¢. — (Cpeanee mnpodeccroHaabHOE
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obpazoBanue). — ISBN 978-5-16-014561-7. — Tekcrt : 2neKTpOHHBINA. — Pexxum
nocryma: https://znanium.com/read?id=359850

Marematuka : yueoHoe nocodue / M. M. Uepnenos, H. b. Kap6aunnckas, E. C.
Jleb6enena, E. E. XapuroHosa ; mox penakiueir M. M. UepHenoBa. — 3-¢ U311, —
Mocksa : Pocculicknii TOCyIapCTBEHHbIM YHUBEPCUTET mpaBocyaus, 2022. —
336 c. — ISBN 978-5-93916-959-2. — TekcT : 31IeKTPOHHBIN // DIIEKTPOHHBIHI
pecypc mdposoit oopazoBarenpHOi cpeasl CIIO PROFobpa3zoBanue : [cait].
— Pesxxum nocrtyma: https://profspo.ru/books/122921

AO6nymnuna, K. P. Marematuka : yue6nuk ansa CIIO / K. P. AGnynnuna, P. I'.
MyxamernunoBa. — Capatos : [IpodoOpazoBanue, 2021. — 288 c. — ISBN 978-
5-4488-0941-5. — TekcT : 2NMEKTPOHHBIA // DIEKTPOHHBINA pecypc HUGPOBOU
obpazoBarensHoit cpenpl CIIO PROFobOpa3oBanue : [caiiT]. — Pexxum gocryma:
https://profspo.ru/books/99917
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4. KOHTPOJIb 1 OINEHKA PE3YJIbBTATOB OCBOEHUA YYEBHOI'O
HHPEIMETA «MATEMATHUKA)»

4.1. KoHTPOJIb M OLleHKAa Pe3yJbTATOB OCBOEHHS Y4eOHOI0 MpeaMeTa
OCYILECTBIISIETCS B IIPOLIECCE MPOBEICHUS TEKYILErO KOHTPOJISI yCIEBAEMOCTH U
IIPOMEKYTOYHOM aTTECTALMH.

HtoroBoii (hopMoit MpOMEKYTOUHON aTTECTALUU SBIISETCS K3aMEH.

(I)OpMLI U BUJbI TEKYIIECTI0 KOHTPOJIA YyCII€EBAEMOCTH

KOHTpOJII) U OLCHKA PC3YJIbTATOB OCBOCHHA NHCHUILIMHBI OCYIICCTBILACTCA
MpernogaBaTcCjicM B IIPOUCCCC IIPOBCACHUA ITPAKTUUICCKUX SaHHTHﬁ, TCCTUPOBAHUA.

MeToabl (popMbl) MpoBeIeHNsI TPOMEKYTOYHON aTTECTAIMU

Jlist mpoBelleHUsT dK3aMeHa pa3pabaThiBalOTCS KOHTPOJBHO- OIICHOYHBIC
CpeacTna.

DK3aMEH OPUEHTHPOBAH Ha NHUCHBMEHHYIO (opMy MpoBeleHUs, KOTOpas
BKJIFOUAET MUCbMEHHOE PELICHUE 3a/1a4H.

Ha BbINIOTHEHNWE MUCHMEHHOM SK3aMEHAIlMOHHOW pabOThI MO MaTEMaTHKE
naetcs 4 actpoHoMHueckux yaca (240 MUHYT).

DK3amMeHaloHHas pabora coctouT u3 10 3amanmid.

[Ipu BeIMOSHEHUH 3aJlaHU TPeOyeTCsl MPEACTABUTH X0/l PEIICHUS U yKa3aTh
ITOJIyYE€HHBIN OTBET.
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4.2. Pe3yabTaThl 0CBOEHHS Y4€OHOI0 MpeMeTa

Kon n

Pe3ynbratel ocBoeHUS Yy4eOHOTO TIpeMeTa

HAUMEHOBAHUE
bopMHUpyeMBIX
KOMIIETEHIINH

JImuHOCTHEIE U MCTaIIPEAMETHBIC

[IpenmeTtHbie

DopMbI U
METO/BI
KOHTPOJIS U
OLICHKHU

3a1a4

[KOHTCKCTaM

OK 01. Beibupath,
CIIOCOOBI pELIeHNUs]

po¢eCCHOHAIBHO
1  JeSTCIILHOCTH
[MPUMEHUTEIBLHO

K pa3IM4HbIM,

B wacTu Tpy10BOTO BOCIIUTAHHS:

- TOTOBHOCTH K TpPYydy, OCO3HAHHE
[IEHHOCTH MacTEPCTBa, TPYAOIIO0uE;
UHTEpEC K  pasauuHbiM  chepam
PO eCCHOHAIBHON e TEIHHOCTH,
OBnajzieHne YHUBEPCAIbHBIMH YyYEOHBIMU
MM03HABATCIIEHBIMU JICHCTBUSAMMU:

a) 0a30BbIC JIOTHUECKUE JICHCTBHS:

- CaMOCTOSITENNbHO — (pOPMYJIMPOBATH U
AKTyaJTH3HUpPOBATh npodiemy,
[paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIUBATh CYIIECTBEHHBIH MPU3HAK|
VITH OCHOBaHUS TUTST CpaBHCHHSI,
KIIacCHU(UKAIUU U 0000IIEeHNUS;

- ONpeNeNsTh  [eTU  JICITeIhHOCTH,
3allaBaTh TMapaMeTpbl W KPUTEPUU UX
ITOCTHIKCHHUS;

- BBISIBIISITh
[TPOTUBOPCUHS B
SIBIICHUSIX

- BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTD,
OIICHUBATh  COOTBETCTBUE  PE3YJIHTATOB
[[eJIsIM, OIICHUBATh PHUCKU ITOCIIEIICTBUH
eI TEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIINUICHUE IIPH|

3aKOHOMEPHOCTHU 51
paccMaTpUBaEMBbIX

-BJIAJIETh METOJIAaMHU JI0Ka3aTeJbCTB, aJrOPUTMaMU pEUIEHMs 3a/ad; yMEHHUE
(bopMyIMpOBATH OIPECIICHUS, AKCUOMBI U TEOPEMBI, IPUMEHSATh UX, IPOBOIUTD
TOKa3aTeNlbHbIE PACCYKICHUS B XO/€ PEILICHUs 3a/1ay;

- YMETh ONEpUPOBATh MOHATUSAMHU: CTENEHb YUCIIA, JIorapu(M UuCla; yMEHUE
BBHITIOJIHATh BBIYMCIICHWE 3HAYCHWH © TpeoOpa3oBaHUS BBIPAKEHUH CO
CTENEeHAMU M Jorapupmamu, mpeoOpa3oBaHUs  JIPOOHO-PALIMOHANIBHBIX|
BBIPAKECHMUI;

- yMETb OIEpUPOBaTh TOHATUSAMHU: PALUOHAIBHBIE, HUpPpALMOHAJIbHbIE,
[OKa3aTelbHbIE,  CTENEHHBbIE, JIOrapu(pMUYECKUE, TPUTOHOMETPUUECKUE
YPaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

- yYMeThb OIEpUPOBaTh MOHATHSAMM: (QYHKIMS, HeNnpepbiBHAsS (YyHKLHUSA,
pOM3BO/IHAs, IEepBOOOpa3Has, ONpEAETICHHBbIM MHTErpaj; yMeTb HaXOIUTh
[IPOM3BOJHBIE DJIEMEHTAPHBIX (YHKIMM, UCHOIb3Yysl CHPABOYHBbIE MaTepUabl;
picclieoBaTh B MPOCTEHIIMX clydasX (QyHKIMM Ha MOHOTOHHOCTbH, HaXOJUTb
HAauOOJbIINE W HAaWMEHBbIIME 3HAYeHUs (QYHKUMHA; CTPOUTH TIpauKy
MHOTOYJIEHOB € MCIOJB30BaHHWEM ammapaTra MaTeMaTU4YeCKOro AaHajau3a;
[PUMEHSTh MPOU3BOJHYIO IIPU pEIIeHWH 3a7ad Ha JBUXKEHHE; pellaTh
[IPaKTHKO-OPUEHTHPOBAHHBIE 33J]auil HA HAaUOOJIbIINE U HAMMEHBIIINE 3HAUEHUS,
Ha HaXO0XKJIEHUE ITYTH, CKOPOCTU U YCKOPEHHS;

- YMETh OIEpPHPOBATH IMOHATUSMHU: pallMOHAJIbHAs (YHKLHUS, MOKa3aTeIbHas
byHKIMS, CTENEHHas byHKIHS, norapudmuyeckas byHKIMA,
TpUrOHOMETpHUYecKre (PyHKIUHN, 0OpaTHbIe (YHKINN; YMEHHE CTPOUTH IpaduKy|
M3Y4YEeHHBIX (QYHKIMI, UCHOJIb30BaTh IpaUKu MPU HU3YYEHHH MPOLECCOB M
3aBUCUMOCTEH, MPH PEIIeHUH 3aj1ay U3 JIPYTUX y4yeOHBIX MPEIMETOB U 3a1ad U3
[peasIbHOM JKU3HU; BbIpa)kaTh (GOpMyJIaMU 3aBUCHMOCTH MEXIY BEIUUYNHAMU;

CIICHHUH XU3HCHHBIX HpO6J'IeM

- YMCTb pCIIaTh TCKCTOBLIC 3a/1a4M PA3HBIX THUIIOB (B TOM YHCJIC HAa ITPOLCHTHI,

OuncHuBaH
ue
MPaKTUYECK
UX 3aHITHUH,
TECTUPOBaH
s,
WHIUBUTyaIl
BbHBIX
3aJIaHNi,
MIPOEKTOB,
HCCIIeIOBaH
15078
DK3aMeH.
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0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

- BIIAAETD HaBBIKAMH y4eOHO-
HCCJICIOBATEILCKOM H MPOEKTHOM|
eI TCIIbHOCTH, HABBIKAMHU  pa3pelieHUs
po0Jem;

- BBIBJISTH  NPUYHHHO-CIICACTBCHHBIC
CBS3M M aKTyaJlu3UpOBaTh  3ajady,
BEIJIBUTATh  TUIOTE3Y €€  PEIICHUs,
HAXOJUTh apryMEHTBI AJIs JOKa3aTellbCTBA
CBOMX YTBEP)KICHHH, 33/1aBaTh MapaMeTpPhl
1 KpUTEPUU PEILICHUS,

- aHAJIM3UPOBaTh TOJNyYEHHBIE B XOJE
pelleHus 3a7auu pe3yNibTaThl, KPUTHUECKU
OILICHUBATh X JIOCTOBEPHOCT,
[IPOTHO3UPOBATh HM3MEHEHHE B  HOBBIX|
YCIIOBUSX;

--  yMeTh  TEpEeHOCHTh  3HaHUA B
MMO03HABATEIIBHYIO 31 MIPAKTHIECKYIO
001aCTH JKU3HEAEATEILHOCTH;

- YMETh MHTETPHPOBATH 3HAHUS U3 PA3HBIX
MpeIMETHBIX 00acTel;

- BBIIBUTATh HOBBIC HJICH, MpeIjIarath
OpUTHHAILHBIE TTOIXO/IbI U PEIICHUS;

1 CIOCOOHOCTH HMX HCIOIL30BAaHUSA B
MO3HABATEIILHOMN M COIMAIbHOM MPaKTUKE

TOJIM M 4acTH, Ha JABMXKEHHE, paboTy, CTOMMOCTb TOBApOB M YCIJIYT, HAJIOTH,
3ajaud M3 OO0JIACTH YIPABJICHUS JIMYHBIMH W CEMEWHBIMU (UHAHCAMHU);
COCTAaBJIAITh BBIPAJKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI 10 YCIIOBUIO
3a7a4M, MCCIIE0BaTh MOJIYYEHHOE PELICHHE M OLIEHUBATh IPaBAONOA00HOCTH
[PE3yJIbTaTOB;

YMETh ONEpPUPOBATh MOHATUAMHU: CpeJHee apHUPMEeTHYecKoe, MeIuaHa,
HauOoJblllee M HAaMMEHbIEE 3HAYEHUs, pa3Max, AUCHEePCHUsi, CTaHAApTHOE
OTKJIOHEHHE YHUCJIOBOIO HaOOpa; yMETb M3BJIEKaTh, HWHTEPIPETUPOBATH
MHpOpMalLKIO, NPEACTAaBICHHYI0 B TalnMLax, Ha JAdarpamMmax, rpadukax,
OTPKAIOIYI0 CBOMCTBA PEAIBHBIX IPOLECCOB W SBJICHHUN; IPEACTABIATH
MHGOPMALIMIO ¢ TOMOILBIO TAOIUI] M UarpaMM; UCCIIE0BaTh CTATUCTHUUYECKUE
TaHHBIE, B TOM YMCJIE C IPUMEHEHUEM IpadUuecKUX METOJOB U 3JIEKTPOHHBIX
CPEICTB;

- YMETh OIEpPUPOBATH MOHATHUSMH: CIIyYAiHBIN ONBIT M CIy4ailHOE COOBITHE,
BEPOSTHOCTh CIy4alfHOTO COOBITHS; YMEHHME BBIYUCIATH BEPOATHOCTH C
MICIIOJIb30BaHUEM TpaUUYeCKMX METOJIOB; MPUMEHATh (HOPMYIIbI CIOKEHUS U
YMHOXKEHUSI BEpOSITHOCTEH, KOMOMHATOpHBIE (akThl U (POPMYJIBI IPU PELIEHUY]
3aa4; OLIEHUBAaTh BEPOATHOCTH pEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4YallHbIMU BEIWYMHAMU; YMEHHUE IPUBOJUTH IPUMEPHI NPOSABICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETb OIEPUPOBATH MOHATUSAMU: TOYKA, IPsMasi, INIOCKOCTb, IIPOCTPAHCTBO,
NIBYITPaHHBIA ~ yroJI, CKpPEUIMBAIOIIMECS  MpsAMbIE, NapaUIeIbBHOCTh U
[EPICHAUKYIIAPHOCTD NPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IPSMBIMHU, YO
MEXIY NPSIMOM M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKU [0 IUIOCKOCTH, PACCTOSHUE MEXKIY IPSAMBIMH, DPACCTOSHHUE MEXKIY|
MJIOCKOCTSIMU; YMEHHE MCIOJIb30BaTh MPHU PEIICHUH 3aj]ad U3ydyeHHbIe (aKThl U
TEOopeMbl IJIAHUMETPUH; YMEHUE OLIEHUBATh pa3Mepbl 0OEKTOB OKPY>KAOLIETO
MHUpa;

- YMETb OIIEpPUPOBATH IMOHATUAMM: MHOIOTPAHHUK, CEYCHHUE MHOIOIPAaHHHUKA,
KyO, MapajijieNienune]], Npu3Ma, nupamuaa, Gurypa 1 IOBEpXHOCTh BpallleHUs,
[UIMHAP, KOHYC, Imap, cdepa, ceyeHHs (UTypbl BpalleHHs, IUIOCKOCTb,

Kacaromasicsi chepbl, MIWIWHIpPA, KOHYCA, TUIOMAAh MOBEPXHOCTH MUPAMUJIBI,
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[pU3MbI, KOHYCa, LWIMHApPA, IUIomags chepsl, 00beM Kyda, IpSIMOYTrOJIbHOTO
napajuleJienunes1a, NUpaMubl, OPU3MBL, IWIMHApPA, KOHYca, Illapa; YMEHUE
300pakaTh MHOIOI'PAaHHUKH U ITOBEPXHOCTH BpAILEHHs, UX CEUYEHUS OT PYKH, C
[IOMOLIbI0 YEPTEKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB; YMEHHUE
pacrio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE PACIIO3HABATDH [IPABUIIBHBIE
MHOTOTpaHHUKU;

- YMETb OIEpUPOBaTh IOHATHSAMM: JBUKEHHE B IPOCTPAHCTBE, I0J00HBIE
(urypsl B MIpOCTPAHCTBE; MCIIOJIb30BATh OTHOLIEHHUE IUIOIIAJEH MOBEPXHOCTEN
1 00BEMOB MMOJAOOHBIX (PUTYp IIPU PEIICHUU 3a]a4;

- YMETb BBIYUCIISATh T€OMETPUUECKHE BETUUMHBI (JITIMHA, YTOJI, IJI0LAdb, 00bEM,
[UI011a b TIOBEPXHOCTH), UCIOJIb3Yys U3yUYEHHbIE (POPMYIIBI U METOABI;

- YMEThb OIEpUPOBATh MOHATHSAMM: HPAMOYroJibHAs CUCTEMAa KOOpPJAMHAT,
KOOpAMHATBl TOUKH, BEKTOpP, KOOPJUHATHI BEKTOpA, CKAJIIPHOE MPOU3BEICHUE,
YTOJI MEXAY BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEIECHHUE BEKTOpA Ha YMCIIO;
HaXO/JUTh C MOMOILBIO M3YYEHHBIX (DOpPMYJ KOOPAMHATHI CEPEAMHBI OTPE3Ka,
[paccTOsSIHUE MEXIY JBYMs TOUKAMU;

- yMeThb BBIOMpaTh NOAXOAALIMHM HW3YyYEHHBI METOJ Ui peIIeHus 3a/laud,
pacrio3HaBaThb ~MaTeMaTHueckue (akTbl M MaTeMaTUYecKue MOJeIH B
MPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE; YMEHHE NPUBOJUTH
[IPUMEPBI MATEMATHYECKUX OTKPBITUI POCCUNCKOW U MUPOBOM MaTeMaTHYECKOM]
HayKH.

- YMETh ONepUPOBATh MOHITUSIMU: OIpe/IeJIeHNE, aKchoMa, TEOpEMa, CIIEJICTBUE,
CBOWCTBO, MPU3HAK, JJOKA3aTEIbCTBO, PABHOCHIIbHBIE (DOPMYIMPOBKH; yMEHUE
dbopMyIupoBaTh OOpaTHOE U MPOTHBOMOJIOXKHOE YTBEPXKIECHUE, MPUBOIUTH
[IPUMEPBl U KOHTPIIPUMEPHI, UCIIOIb30BaTh METOJ MaTeMaTH4YE€CKON MHAYKLINN;
[POBOAMTH JIOKa3aTelbHbIE PACCYKICHHS MpPH PEUICHUH 3a1ad, OLEHUBATh
ITOTMYECKYIO TPaBUIIBHOCTD PACCyKICHUM;

- YMETh ONEepPUPOBATh MOHITHSIMH: MHOXECTBO, TOJIMHOXKECTBO, OIEpallK Ha/|
MHOKECTBAMH; YMEHHE UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar 1is
OMMCAHUS PEATbHBIX MPOLIECCOB U SIBJICHHUM MpU pelIeHUH 3ajad, B TOM YHCIIe
13 APYruX y4eOHBIX MPEIMETOB;

- YMETh ONEpUPOBaATh NOHIATUSIMHU: Tpad, CBSI3HBIN rpad, AepeBo, UK, rpad Ha

34




[UIOCKOCTH; YMEHHUE 33/1aBaTh W ONMCHIBATh I'padbl pa3iIMyHBIMU CIOCOOaMM;
MCTIOJIB30BATh Tpadbl IPH PeIICHUH 33/1a4;

- yMeTb CBOOOJIHO ONEpPHPOBATh MOHATUSAMH: COUETaHUE, MIEPECTaHOBKA, YHCIIO
COUETaHW, YUCIO NEpPecTaHOBOK; OuHOM HpIOTOHA; yMEHHE NPUMEHSATH
KOMOMHATOPHBIE (DAKThI U PACCYXKAECHUS JUISl peILIeHHs 3a/1a4;

-yMETh OIEPUPOBATh MOHATUSAMHU: HATYpaJIbHOE YHCIIO, LIEJI0€ YHCIO0, OCTATOK
[0 MOJIYJI0, palMOHAJIBHOE YHCIIO, HPPALHOHAIBHOE YHMCIO, MHOXKECTBA
HATYpalbHBIX, UENbIX, PAUOHAIBHBIX, JCHCTBUTEIBHBIX YHCET; yMEHHUE
MCTIOIb30BaTh IMPU3HAKU JIEIMMOCTH, HAWMEHbIIUH OOLMHi JenuTens U
HanMEHbIIee O0Iee KpaTHOe, alropuT™M EBKIMIa NpH pemieHWd 3a/ad;
3HAKOMCTBO C Pa3JINYHBIMH [TO3UIIMOHHBIMHU CUCTEMAMH CUHCIICHUS;

- YMETb CBOOOJHO ONEpPUPOBATH MOHITUSIMM: CTENEHb C LEJIbIM IOKA3aTEJIEM,
KOpEHb HaTypalbHOM CTENeHM, CTENEeHb C PpalUOHAIbHBIM II0Ka3aTeleM,
CTETIEHb C JEHCTBUTENFHBIM (BEIIECTBEHHBIM) IOKa3aTesieM, JiorapudM 4uca,
CHHYC, KOCUHYC U TaHI€HC ITPOU3BOJILHOTO YHCJIa;

- yMeThb  ONEpUpOBaTh  TOHATHSAMH:  TOXIECTBO,  TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMa YPaBHEHUI U HEPABEHCTB,
[PaBHOCUJIBHOCTb ~ ypaBHEHUH, HEPaBEHCTB U CHCTEM, palUOHAJIbHBIE,
MppaloHaIbHbIE, NoKa3aTeJbHbIE, CTETIEHHBIE, JorapupmMHyUecKue,
TPUTOHOMETPHUYECKHE YpaBHEHHS, HEPAaBEHCTBA M CHCTEMBI; YMEHHE pelaTh
YpPaBHEHMsI, HEPABEHCTBA M CHCTEMBI C MMOMOIIIBIO PA3IMYHBIX IPUEMOB; pelaTh
YpaBHEHHsI, HEPABEHCTBA W CHUCTEMBI C MapaMeTpOM; NMPUMEHSTh ypaBHEHUS,
HEpaBEHCTBA, WX CHCTEMbI Ui PELICHHs MaTeMaTH4YecKHX 3ajad M 3ajad U3
[pa3IM4YHbIX 00JacTel HayKH U pealibHOM JKU3HH;

-yMeTb CBOOOJHO ONEpPUPOBaTh MOHATHAMHU: Tpaduk QGYHKUUH, OOpaTHas
(byHKIMS, KOMIO3UIMS GYHKIMM, TuHEeHas QyHKIUS, KBaJpaTuyHas QyHKIuS,
cTerneHHass (QYHKIMS C LEJbIM IoKa3aTejeM, TPUTOHOMETpHUYeCKHe (YHKIINH,
oOpaTHbIE TPUTOHOMETpHUUYECKHEe (PYHKIIMHU, ITOKa3aTeabHas U Jorapudmuyeckas
(yHKLINU; YMEHHE CTPOUTh rpaduku (YHKUUH, BBINOIHATH NMPEoOpa3oBaHUS
rpadukoB QyHKINIA;

YMEHUE UCHOJb30BaTh rpaduku GYHKUMHA Ui HM3y4eHHs IPOLIECCOB H

3aBHCHMOCTE TNpU pEeHIeHMH 3a/ad M3 JIPYrHMX Y4eOHbIX MPEJAMETOB M W3
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[peasbHOM JKU3HHU; BhIpaKaTh (pOpMysIaMH 3aBUCHMOCTH MEX/y BEIMYMHAMU;
YMEHHE  CBOOOJHO  ONEpPUPOBATh  IMOHATUSAMHU:  YETHOCTh  (DYHKIIHUH,
[EpUOJMYHOCTh  (DYHKIMM, OTrPaHUYEHHOCTb (YHKIMH, MOHOTOHHOCTb
(byHKIMH, JKCTpeMyM (yHKIMHM, HauOoNblllee M HauMEHbIIEE 3HAYCHUS
(yHKLIMU HAa IPOMEKYTKE; YMEHHUE IPOBOAUTH HCCIIEI0BAHNE (PYHKIIUH;
YMEHHUE HCII0JIb30BaTh CBOMCTBA U IpaduKu GYHKIUN AJIs PELICHUs] ypaBHEHUH,
HEpaBEHCTB U 33/1a4 C apaMeTpaMy; U300paxkaTh Ha KOOPAWHATHOH IIOCKOCTH
MHOKECTBA PELICHUN YPABHEHUI, HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOOJHO  ONEpPUPOBATH  MOHATHUAMHU:  IOCIEA0BATEIbHOCTD,
aprudMeTHUecKasi MpOrpeccus, TeOMeTpUYecKas Nporpeccusi, OECKOHEUHO
yObIBaro1as reOMETPUYECKast IIPOrpeccus; YMEHHE 3a/1aBaTh
[10CJI€I0BATENbHOCTH, B TOM YHCJIE C TOMOLIbIO PEKYPPEHTHBIX (HOPMYII;

- yYMETh OIEPUPOBATh MOHATHSMU: HENPEPHIBHOCTb (DYHKIUH, ACHUMIITOTHI
rpaduka QyHKIWH, IepBast U BTOpasi MPOU3BOAHAs (DYHKIIMH, T€OMETPUUYECKHHA
1 GU3NYECKUl CMBICI IPOM3BOAHOM, IepBOOOpa3Hasi, ONpeIeeHHbIH HHTErpal;
YMEHHE HaXOIUTh acCUMOTOTHI rpaduka (QyHKIUMU; yYMEHUE BBIYUCIATH
[IPOM3BOJIHBIE CYMMBbI, HPOHM3BEAEHUS, YACTHOIO M KOMITO3UIMU (PYHKLUH,
HAXOJUTh YpaBHEHHE KacaTelbHON K rpaduKy QyHKIUY;

YMEHUE HCIOJb30BaTh MPOU3BOAHYIO Ul HCCIeIoBaHUsA (DYHKIUMH, 1715
HAXO0X/ICHNS HAWIy4Yllero penieHus B MPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-
PKOHOMHMUYECKUX M (PU3MUECKUX 3ajjayax, A ONpEeAENeHUS CKOPOCTH H
YCKOPEHUS; HAXOAUTh IJIOWAAM M O00BEMBI (UIYp C HOMOIIbIO HHTErpasa;
[PUBOJUTH TPUMEPHl MATEMAaTH4YECKOIO MOJEIUPOBAHUSA C  I[TOMOILIBIO
mudpepeHIaibHBIX YpaBHEHUI,

- YMETb OIEpUPOBaTh MOHATUSAMM: KOMIUIEKCHOE UHCIO, COIpPSIKEHHbIE
KOMIUIEKCHBIE YHCIIa, MOAYJb U apIyMEHT KOMIUJIEKCHOTO 4Kcia, popMma 3aiicH
KOMIIJIEKCHBIX qucen (reomeTpuyeckas, TPUTOHOMETPHYECKAS y
anreOpanveckas); yMETh TPOU3BOAWTH apu(DMETHUYECKHE JICUCTBUS C
KOMIUIEKCHBIMU YHMCJIAMU; TPUBOJUTH IIPUMEPBI UCIIOJIB30BAHUS KOMILIEKCHBIX
qHCelT;

- yMeTh CBOOOJHO OINEpPHpPOBATh MOHATHUSAMH: CpelHee apu]MeTHueckKoe,

MenuaHa, HauOOJblllee W HAWMEHbBINEEe 3HAYCHMs, pa3Max, JIUCIIepPCHs,
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CTaHAApTHOE OTKJIOHEHHE JUIA ONHMCAHWS YWCIIOBBIX JAaHHBIX; YMEHHE
MCCIIIOBAaTh CTATUCTUYECKHE JaHHBIE, B TOM YHCIE C MPUMEHEHHEM
rpaguyeckux METONOB W 3JEKTPOHHBIX CPEICTB; TpaduyecKku HCCIeaoBaTh
COBMECTHBIC HAOJIOJCHUS C IMOMOINBIO JAMArpaMM PAacCEUBaHHS W JIMHEWHOM
perpeccuu;

- YMETb HaXOJIUTh BEPOSITHOCTH COOBITHH C HCHOJB30BAaHHEM TIpadUUeCcCKuX
METOJIOB; MPHUMEHSTDH U PEIICHUs 3a1ad (HOPMYIbI CIIOKEHUS U YMHOKCHHS
BEPOSTHOCTEH, (opMyldy TOTHOW BeposTHOCTH, (opmyny beprymm,
KOMOMHATOpHBIE ()aKThl W (OPMYIIBI; OIIEHUBATH BEPOSTHOCTH pEabHBIX
COOBITHI; yMEHHE ONEpPUPOBATh TOHATHAMH: CIydailHas  BeJIMYMHA,
pacnpesielieHue BEPOATHOCTEH, MaTeMaTH4YeCKOe OXHJAHWE, IUCHEepCHS |
CTaHJAPTHOE OTKIIOHEHUE CIy4YalHON BENWYMHBL, (DYHKIIMU PacIpe/eCHus U
[UIOTHOCTH PAaBHOMEPHOT'O, IOKA3aTE€IbHOTO M HOPMAIBHOTO PACHPEICICHHIA;
YMEHHE HCIIOJIb30BaTh CBOMCTBA W3YYEHHBIX paCIpENeNeHU sl pelieHus]
3a7a4; 3HAKOMCTBO C IMOHATHSIMU: 3aKOH OOJBIINX YMCEI, METOABI BHIOOPOYHBIX
MCCIIC/IOBAaHMIA; YMEHHE IMPHUBOAWTH MPHUMEPHI TPOSIBICHUS 3aKOHAa OOJBIINX|
Y1CeN B IPUPOHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeTh CBOOOJHO OIEPUPOBATH TOHSATHSIMH: TOYKA, MpPsIMas, TUIOCKOCTb,
[IPOCTPAHCTBO, OTPE3OK, JIy4, IUIOCKUH yroj, IBYTPaHHBIM YroJl, TpeXTpaHHbIH
yYroJd, TepeceKaroluecs, MapauieNbHble W CKPEHIMBAIOIINECS MpsMBIE,
MapajyieIbHOCTh U MEPNEeHANKYISIPHOCTh MPSIMBIX U TIOCKOCTEH, Yroll MEXIY)|
MPSMBIMH, YTOJI MEXIY NPSIMOH M IJIOCKOCTBIO, YTOJI MEXIY TUIOCKOCTSIMH,
YMEHUE HCMOJb30BaTh IMPH PELICHWH 3aJad H3y4YeHHbIe (DAKThI U TEOPEMBI
TUTAHUMETPHH;, YMEHHE OIEHHBATH Pa3Mepbl OOBEKTOB B OKPY)KAIOIIEM MHPE;
YMEHUE OIEpUPOBaTh MOHATUSMH: MHOTOTPAHHUK, CEUEHHE MHOTOTPAHHUKA,
MpaBWIbHBI MHOTOTPAHHWK, NpU3Ma, NHpamMuia, (QUrypa W IOBEPXHOCTH
BpallleHNs, [UIUHIP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHS
KOHyca W IIWJIMHIpPA, MapajulelbHbIE OCH WM OCHOBAHWIO, CEYCHHE IIapa,
[JIOCKOCTh, Kacaromasicst cepsl, IUINHIPA, KOHyCa; YMEHHE CTPOUTh CEeUYeHHE
MHOTOTpaHHHMKA, M300pakaTh MHOTOTPAaHHUKH, (UTYpPEI W TOBEPXHOCTH
BpallleHUs, UX CEYEHUs, B TOM YHUCIE C TOMOIIBIO 3JEKTPOHHBIX CPE/ICTB;

YyMEHHE TpPHUMEHATh CBOWCTBA TIE€OMETPUYECKUX (UTYp, CaMOCTOSITENIBLHO
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(opMynMpOBaTh ONpEAEICHHUS H3y4aeMbIX (QUIyp, BBIIBUIAaTh TUIOTE3bl O
CBOWMCTBAX M TMpPH3HAKAX TE€OMETPHUUECKUX (uryp, 0OOCHOBBIBATH WM
OIIpOBEPraTh MX; YMEHUE NPOBOJUTH KJIACCHPUKALMIO (GUIYp MO PA3IUYHBIM
MPU3HAKAM, BBIIIOJIHATH HEOOXOAUMBIE JOTOTHUTEIbHbIE TOCTPOCHHUS;

- yMeTb CBOOOJHO OIEpUPOBaTh MOHATUAMM: IUIOIAAb (QUIYphl, 00BEM
(bUrypel, BeIWYMHA YIJa, PACCTOSHUE OT TOYKH IO IJIOCKOCTH, PACCTOSHHE
MEXy IPSIMBIMH, PACCTOSHUE MEXY IJIOCKOCTSIMH, TUIOMAAb c(epbl, III0Iab
[MOBEPXHOCTU MHpaMHIbl, MPU3MbI, KOHYyca, LWIMHApA, o00BeM KyOa,
[IPSMOYTOJIBHOTO Mapauleienuiea, TUpaMuibl, MPU3Mbl, LUINHAPA, KOHYCa,
[1apa; yMEHHE HAXOUTh OTHOILIEHHE 00BEMOB OAOOHBIX QUTYD;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHSAMU: JBM)KEHHUE, IapasulebHbIN
[EPeHOC, CHUMMETpPUSl Ha IUIOCKOCTH W B  IPOCTPAHCTBE, IOBOPOT,
peoOpa3oBaHue 000U, TOAO0HbBIE PUTYPBI; YMEHUE paclio3HaBaTh paBHbIE U
Mo00HBIe (PUTYPBI, B TOM YHKCIIE B MPHPOJIE, UCKYCCTBE, apXUTEKTYpE; YMEHHE
MCTIOJIb30BaTh T'€OMETPUYECKHE OTHOIIEHUS, HAXOAUTh TI€OMETPUYECKHE
BEJIMYMHBI (UIMHA, YTOJ, IUIONIa/b, OOBbEM) IpPHU PEIIEHUH 33had U3 JPYrux
y4e€OHBIX IPEIMETOB U U3 PEANbHOM KU3HH;

- yMeTb CBOOOJHO ONEpUPOBATH TOHATUSAMHU: MPSMOYIOJbHAs CHUCTEMA
KOOpJAMHAT, BEKTOp, KOOpPAMHATHI TOYKH, KOOPIMHATBI BEKTOpA, CYMMa
BEKTOPOB, IPOU3BEIEHUE BEKTOPA HA YUCIIO, PA3JIOKEHHE BEKTOpa Mo Oas3ucy,
CKaJISIPHOE IIPOM3BEIEHUE, BEKTOPHOE NMPOU3BEICHHUE, YTOJI MEKIY BEKTOpaMH;
YMEHHE HCIOJIb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOJ JJisi pelICHUS
reOMETPUUECKUX 3aJad W 3a7ay JAPYrMX y4eOHBIX NpPEAMETOB; ONEpUPOBATh
MOHATUSIMM: MaTpuua 2x2 u 3x3, omnpeAenuTeNb MaTpUIbl, T€OMETPUUYECKUN
CMBICII OIIPENETUTENS;

- YMETh MOJIEJINPOBATh peajbHble CUTYallUH Ha S3bIKE MaT€MaTUKH; COCTABISATh
BHIDAKCHUS, YPAaBHEHUS, HEPABEHCTBA M HX CUCTEMBI MO YCIOBHIO 3aJayH,
MCCIIEIOBaTh ITOCTPOEHHBIE MOJEIM C MCIIOJIB30BAaHMEM ammapara ajireOpsl,
MHTEPIIPETUPOBATh MOJYYEHHBIN PE3YIbTaT; CTPOMTh MATEMAaTHYECKHE MOJENN
C TIOMOIIbIO T€OMETPUYECKUX MOHATUN U BEJIMYUH, PEIIaTh CBA3aHHBIE C HUMU
[PAKTUYECKHE  3aJauM;  COCTABIATH  BEPOATHOCTHYHD  MOJENb U

MHTEPIPETUPOBATh IOJYYEHHBIM pPE3yJbTaT; pelaTh IPUKIATHBIE 33Ja4H|
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CpeICTBAMU  MaTeMAaTUYECKOT0 aHalu3a, B TOM 4YHUCIE COLMAIBHO-
HKOHOMHYECKOTO U (PH3UUECKOTO XapaKTepa;

- yMEHHE BBIOMpATh MOAXOIAIIMNA METON AJsl pelleHHs 3a/Jayd; MOHUMaHUE
3HAYUMOCTH MaTeMaTUKU B U3yYEHUU MPUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB
1 SBIICHUI; yMEHUE paclo3HaBaTh IMPOSIBICHUE 3aKOHOB MAaTEMaTHKU B
MCKYCCTBE, YMEHHE MPUBOJUTH NPUMEPHl MaTEeMaTUYECKUX  OTKPBITHH
[POCCUICKON Y MHUPOBOM MaTEMAaTUUYECKON HAYKH

OK 02.
lcnonbp30BaTh
COBPEMEHHBIC
CpeACTBa MOUCKA,
AHaAI3a U
MHTEpIpeTauu
MHbOpMAINH, 1
MH(pOpMaMOHHBIE
TEXHOJIOTUU JIJIs
BBIIIOJTHCHUS
3aaq
podeccuoHaIbHO
1 eI TETbHOCTH

B 00iacTi IEHHOCTH HAYYHOTO MTO3HAHMS:

YPOBHIO Pa3BUTUS HAYKH U O6H.[CCTB€HHO

CBOET0 MECTA B MOJIMKYJIBTYPHOM MUPE;
- OCO3HAaHUE LIEHHOCTH Hay4HO

NesITeIbHOCTh WHAMBHTyaTbHO U B TPYIIIE
OBiajjleHle YHHBEpPCAJIbHBIMU Y4E€OHBIM
M03HABATEIbHBIMA JACHCTBHUSMH:

B) paboTa ¢ uHpopmaruei:

ITOUCK, aHaJIu3, CUCTEMATHU3AlIUIO

BUIOB U (POPM IPEICTABICHHUS;

MPCACTABJICHWA U BU3yaJIM3alllu,

- YMETh OIEPHPOBATH TMOHITUSMHU: pAlMOHATIbHAS (YHKIHUS, MOKa3aTeIbHAas

- cOpMUPOBAHHOCTb  MUPOBO33PEHUSL|PYHKIIHS, CTENeHHas byHKIWHS, norapudmuueckas byHKIMA,
COOTBETCTBYIOILIETO COBPEMEHHOMY|[TPUTOHOMETPUYECKHE (PYHKIINHU, 0OpaTHbIC (DYHKIIMH; YMEHUE CTPOUTH rpaduKu

H3ydeHHbIX (YHKIMI, UCHONB30BaTh TpaUKd MPU HU3YyYEHHH MPOLECCOB U

IPAKTHUKHU, OCHOBAHHOI'O Ha I[HaJIOFGSaBI/ICHMOCTefI, Ipu pCIICHNHU 3a/1a4 U3 APYTIrux y‘-Ie6HI)IX npeaAMETOB U 3aaa4 U3
KYJIbTYP, CHOCO6CTBYIOH_IGFO OCOSHaHHIOpCaHBHOﬁ JKU3HU; BBIPpAKATDb (bOpMynaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

- YMCTb OICpHUpOBATH IIOHATHUAMMU TOXACCTBO, TOXKACCTBCHHOC
ﬁHp606p330BaHHe, YpaBHCHUEC, HCPABECHCTBO, CUCTEMaA ypaBHeHI/Iﬁ H HCPABCHCTB,

NICATCIIBHOCTH, TOTOBHOCTH OCYIICCTBJIATHPABHOCUIBHOCTD ypaBHeHnﬁ, HCPaBCHCTB u CHUCTEM, paluOHAJIbHEBIC,
IIPOCKTHYIO u HCCICA0BATCIIbCKYOUMPPALINOHAIBHEIC, IIOKa3aTCJIbHEIC, CTCIICHHEIC, HOrapH(bMH‘IeCKI/IC,

. T[PUTOHOMCTPHUYCCKUEC YPABHCHUA, HCPABCHCTBA W CHUCTCMBI; YMCTH pPCIIATh
HypaBHCHUS, HCPABCHCTBA U CUCTCMbI C TIOMOIIBIO PAa3JIMYHBIX IPUEMOB; PCHIATD
YpaBHCHHWA, HCPABCHCTBA W CHUCTEMbBI C MapaMETpOM; MNPUMCHATHL YpPAaBHCHUA,
HCPAaBCHCTBA, UX CHUCTCMbI IJIA PCHICHHUA MATCMATUYCCKUX 3aJad W 3adad U3

- BJIaJCTH HaBBIKaMH MOJIYYCHUAPASTUIHBIX obOnacrei HAayKHu U peanLHoﬁ KHN3HH,
I/IHq)OpMaI_II/II/I U3 HCTOYHHUKOB pPa3HbIX|- YMCTb CBO60,Z[HO ONCpUpOBAThL IMOHATHAMHU: JIBUKCHHUC, HapaHHeHLHLIﬁ
THUIIOB, CaMOCTOATCIIBHO  OCYLICCTBIIATH|IICPEHOC, CUMMCTPpUA Ha IIJIOCKOCTM W B  IMPOCTPAHCTBE, IMOBOPOT,

ujnpeoOpa3oBaHue 1Moao0us, MogooHbIe GUTYPBI; YMETh paclio3HaBaTh paBHBIE U

MHTEPIPETANI0 MH(POPMALMK Pa3INUHBIX[T0I00HbIE (DUTYPBI, B TOM YHCJIE B IMPUPOJIE, UCKYCCTBE, apXUTEKType; YMETh

MCIIOJIb30BATh T'COMCTPUYCCKHUEC OTHOIICHHA, HAXOAUTH TCOMCTPUYCCKUC

- co3maBaTh TEKCTHI B Pa3IMYHBIX[BEIMYUHBI (IJIMHA, YTrOJ, TUIOMIAAb, 00bEM) MpPH pPEHICHWH 3a1ad U3 JPYTux
dopmarax ~Cc  y4eToM  Ha3HAYCHUAy4EOHBIX NPEAMETOB U U3 PEATbHOM KU3HU

MHPOpMAlMK W IIEJIeBOH  ayJAWTOPUH,
BHIOMpast ONTUMAJILHYIO bopmy
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- OLICHUBATD JIOCTOBEPHOCT,
TErUTUMHOCTD uHpOpMaInH, ee
COOTBETCTBUE MPABOBBIM U MOPAIBHO-
PTHYECKUM HOPMaM;

- UCIIOJIb30BaTh CpeICTBA
MH(OPMAIMOHHBIX M KOMMYHHUKAIIHOHHBIX
TEXHOJOTHIl B pEUIeHUMH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX W OPTraHHU3AIlMOHHBIX
3ajjady  C  coOdrojeHHeM — TpeOOBaHMIH
PPrOHOMHUKH, TEXHUKH  OE€30MacHOCTH,
TUTUEHBI, pecypcocOepekeHusl, MPaBOBBIX
12§ ITHYECKUX HOPM, HOPM
MH(OpMaIMOHHOM 0€301MaCHOCTH;

- BJAQJICTh HAaBBIKAMH DPACIIO3HABAHUS M|
3amuThl “HpOpManuU, WHGOPMALMOHHOMN
0€301MaCHOCTH JIMYHOCTH

OK 03.
[lmanupoBaTh 1
[peaTn30BBIBATH
COOCTBEHHOE
podeccuoHaIbHO
€ 1 IMYHOCTHOE
pa3BHUTHE,
[peANPUHUMATEITH
CKYIO

eI TeTbHOCTD B
podeccuoHaTbHO
it chepe,
MCIIOJIB30BATh
BHAHHS T10
(buHaHCOBON
PaMOTHOCTH B

B obOmactu  AyXOBHO-HPaBCTBEHHOTIO|
BOCITUTAHMUS:

--  c(pOpMHUPOBAHHOCTH  HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MTOBE/ICHHUS;

- CIIOCOOHOCTb OIICHMBAaTh CHUTYallUIO H
[PUHUMATh OCO3HAHHBIE pelieHus,
OPUEHTHUPYSICh Ha MOpaJIbHO-

HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE
YCTOMYHUBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOUM
poIUTENSIM | (WJIH) IPYTUM YjieHaM CEMbH,
CO3JaHHUIO CEMBbM Ha OCHOBE OCO3HAHHOIO
MPUHATHS LIEHHOCTEN CEMEWHOW >KU3HU B
COOTBETCTBUM C TPAAUIUSAMU HApPOIOB

-  yMeTb ONepUpOBaTh TOHATHUIMU:
MOKa3aTelbHbIC,  CTENEHHBbIC,  JIOTAPU(PMUIECKHE,
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YyMETh ONEPUPOBATH TMOHSITHSIMH: MHOTOTPAaHHHK, CEYCHHE MHOTOTPaHHUKA,
KyO, Mapaenenumnes], mpu3Ma, nupamuaa, Gurypa u MOBEepXHOCTh BpAIICHUS,
[WIMHIP, KOHYyC, Imap, cdepa, cedeHUss QUTYpHl BpAIMICHUS, IUIOCKOCTbD,
Kacaromasicss cepbl, MUINHAPA, KOHyca, TUIOHIab MOBEPXHOCTH MHPAMUIBI,
MpU3MBI, KOHyCa, UJIWHIpPA, MJI0Mmaab chepbl, 00beM Kyda, MPSIMOYTOIBLHOTO
napajuieNienunena, MUpPaMUIbl, TPU3MBL, IUIMHIpPA, KOHYycCa, Iapa; yYMEHHE
M300pakaTh MHOTOTPAHHUKH M TIOBEPXHOCTH BPAIICHUS, UX CCUCHUS OT PYKH, C
MOMOIIBI0 YEPTEKHBIX HWHCTPYMEHTOB M DJJIEKTPOHHBIX CPENICTB; YMETh
[pacrio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE;, YMETh Paclo3HaBaTh MPABHILHEIC
MHOTOTPaHHUKH;

YMETh OIEPHPOBATh TOHATHUSMHU: TMPAMOYTOJbHAS CHCTEMa KOOpJIUHAT,
KOOpJMHATHI TOYKHU, BEKTOP, KOOPAMHATHI BEKTOPa, CKaJIspHOE MPOU3BEACHUE,

palyoOHANIbHBIE, HUpPpalHOHAIbHbIE,
TPUTOHOMETPUYECKUE

Poccuu;

YToJl MEXOY BCKTOpaMH, CyMMa BCKTOPOB, IMPOM3BCACHUC BCKTOpa Ha 4YHCIIO,
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[PA3JIMIHBIX
PKN3HCHHBIX
CUTyalluAX

OBnaneHue YHHUBEpCAIbHBIMY
PETYJIATUBHBIMU J1€HCTBUSMU:

Q) CaMOOPIraHU3aLU:

- CaMOCTOSTEIILHO OCYILIECTBIIATH
[I03HABATCIIBHYIO JECATEIBHOCTD, BBIABIATH
NpoOJIeMbl, CTaBUTh H  (POpMyIHUpOBaATH
COOCTBEHHBIE 3a/7aud B 00pa30BaTEJIbHON
e TEIbHOCTH U dKU3HEHHBIX CUTYalUsX;

- CaMOCTOSITEJIBHO  COCTaBJIATh  ILIaH]
pelieHus: NpoOIeMbl C YI4ETOM UMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
[PEAIIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;
CII0COOCTBOBATH (OopMHUPOBAHHUIO u
[IPOSIBJICHUIO IIMPOKOW SPYAULIMM B Pa3HBIX
00JacTsSIX 3HAHWM, MOCTOSHHO TIIOBBIIIATH
CBOW 00pa3oBaTeNbHBIA U  KYJIbTYPHBIH
YPOBEHb;

0) CAMOKOHTPOJIb:
MICIIOJIb30BAaTh  ITPUEMBI
OLICHKH  CHUTYallUH,
peleHus;

- YMETbh OLIEHUBATh PUCKUA U CBOEBPEMEHHO,
[IPUHUMATD PEIIEHUS M0 UX CHUKEHHUIO;

pebnexkcun s
BbIOOpa  BEPHOTO

HAXOIUTh C IMOMOHIbIO HU3YUYCHHBIX (bOpMy.]'I KOOpAuHaTbl CEPCAUHBI OTPE3KaA,
PacCTOAHNUEC MCKIY ABYMS TOUKAMU

OK 04.
DdexTuBHO
B3alMO/IEIICTBOBA
Th U paboTaTh B
KOJIJICKTUBE U
KOMaH1e

TOTOBHOCTD K CaMOPAa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUC HaBBEIKAMH yueOHO-
CCIIEIOBATEIIHLCKOM, MPOEKTHOM "
COLIMAJILHOM JCATCIIbHOCTH;

OBnaneHue YHHUBEpCAIbHBIMY
KOMMYHUKATUBHBIMU JCUCTBUSMU:

- YMEThb OIEPUPOBATH MOHATUSAMH: CIyYalHBIH OMBIT M CiIydaiiHOoe coObITHE,
BEPOATHOCTh CIIyYalHOTO COOBITHS; YMETh BBIYUCIATH BEPOSITHOCTH C
MCTIOJIb30BaHUEM TpaUUeCcKUX METOJ0B; MPUMEHATh (POPMYIIBI CIOXKEHUS H
[YMHOXEHHSI BEpPOSTHOCTEH, KOMOMHATOPHBIE (PAKThl U (GOPMYIIBI MIPH PELICHUH
3ajjay; OLIEHUBATh BEPOSTHOCTH pEabHBIX COOBITUH; 3HAKOMCTBO CO
CITy4ailHBIMU BEJIMYMHAMH; YMEHUE MPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBLINX YKCEI B IPUPOIHBIX H OOLIECTBEHHBIX SBICHUSAX;

0) COBMECTHAsI IESITEIbHOCTD:

- YMCTH CBO60)1HO OMNCpUPOBATH MOHATHUAMU. CTCIICHL C LCJILIM IMOKA3aTCJIEM,
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- MIOHUMAaTh u HCII0JIb30BATh
[PEUMYILECTBA KOMaHIHOM 51
MHIUBUAYaIbHON paboThI;

- IIPUHUMATh LEIU COBMECTHOM]
e TEeIbHOCTH, OpraHU30BbIBATH "
KOOpAMHUPOBaTh  JEHCTBUS IO €€

ITOCTHDKEHUIO: COCTaBIATh IUIaH JICHCTBHH,
pacrpenensiTb PoOJIM C YYETOM MHEHHI
VYACTHUKOB ~ OOCYXKIAaTh  pe3yJbTaThl
COBMECTHOM paboThI;

- KOOPJIMHHPOBATH U BBIMOJHATH paboTy B
VCIIOBUSIX PEAIBHOTO, BHPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECCTBIISATh MMO3UTHUBHOE
CTpATETUYECKOE TOBEJACHUE B Pa3IMYHBIX
CUTYaIlUsX, TMPOSIBJIATH TBOPYECTBO U
BOOOpakeHUE, OBITh NHUITUATUBHBIM.
OBnaneHue YHHUBEpCAIbHBIMY
PETYIATUBHBIMU IEHCTBUSMHU:

KOpEHb HATYpaJIbHOH CTENEHH, CTENEeHb C pAalMOHAIBHBIM I10Ka3aTeleM,
CTETEHb C JeHCTBUTENFHBIM (BEIIECTBEHHBIM) MOKa3aTeneM, Jiorapudm yuca,
CHUHYC, KOCHHYC M TAaHT€HC ITPOU3BOJILHOTO YHCIA,

- yMETb CBOOOJHO OIEPHUPOBATH MOHATUSAMH: Tpaduk ¢GyHKUIUH, OOpaTHAs
GbyHKIMS, KOMIIO3UIUS GYHKINUH, THHEeWHAs QYHKINS, KBaapaTUIHas QyHKIUA,
cTereHHass (QYHKIMS C LEIBIM IOKa3aTejeM, TPUTOHOMETpHUYECKUE (YHKIINH,
0OpaTHBIC TPUTOHOMETPHUYECKHE (PYHKIIUH, TIOKA3aTeIbHAS U JIOTapruMHUIecKast
(GyHKIMU; YMETh CTPOHWTH TpapuKé (PYHKIHI, BBIIOIHATH MPEOOpPa3OBAHUS
rpadukoB QyHKINH;

- yMEThb HCIIONIb30BaTh TpaduKkud (QYHKIMN JUISI W3YYEHHUS TMPOLECCOB H
3aBUCUMOCTCH MpPH PEIICHUU 3aja4 W3 APYruX y4eOHBIX IMPEIMETOB U U3
[peabHOM JKU3HU; BRIPAXKATh (POpMySIaMH 3aBHCUMOCTH MEKAY BEIMYMHAMM;

- CBOOOJIHO OINEPHPOBATh MOHATHSAMH: YETHOCTh (YHKIUH, MEPUOJAUIHOCTD
(yHKINK, OTPAaHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTH (YHKIHH, SKCTPEMYM
(byHKIMK, HAaOOJIbIICE W HAWMEHbINECE 3HAYCHUS (DYHKIMM Ha TPOMEKYTKE;
YMETh TIPOBOJIMTH UCCIIEI0OBAaHHE (DYHKIINH;

- YMETh UCTIOJIb30BaTh CBOMCTBA U rpaduKu (HYHKIIUHN AJIsl pelIeHus] ypaBHEHUH,
HEPaBEHCTB M 33/1a4 C TTapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN TIOCKOCTH|
MHOYECTBa pEIIeHU YpaBHEHUH, HEPAaBEHCTB U UX CHCTEM

OK 05.
OcCyIecTBIATH
YCTHYIO U
MMACEMEHHYO
KOMMYHHKAITUIO
Ha
rOCy/1apCTBEHHOM
SI3BIKE
Poccuiickoit
Denepanuu ¢
Y4EeTOM
0COOCHHOCTEH

B 00;1acTH 3CTETUYECKOr0 BOCIIUTAHUS:

- OCTETUYECKOE OTHOUIEHHE K MHUpY,
BKIJIOUasi JCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIOpPTa, TPY.a
1 OOIIECTBEHHBIX OTHOILICHUH;

- CIIOCOOHOCTh BOCHPHHHUMATBH Pa3IUYHBIE
BUJIbI UCKYCCTBA, TPAJULMK U TBOPYECTBO
CBOET0O U JIPYTUX HapoJOB, OIIYIIATH
AMOLIMOHAIILHOE BO3/IEHCTBUE UCKYCCTBA,

- yOeXJEeHHOCTb B 3HAYUMOCTH JUIf]
ITMYHOCTH M OOILIecCTBa OTEYECTBEHHOTO U

- YMETb OIEpUpOBaTh MOHATHAMM: cperHee apupMeTHYecKoe, MeauaHa,
HauOoJbIllee M HauMEHbIIEe 3HAYeHHUs, pa3Max, IUCIepCHusi, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOro Habopa; yMEHHE U3BJIeKaTb, HHTEPIPETUPOBATDH
MH(pOpMalKIo, TPEACTAaBICHHYI0 B Tabmuuax, Ha Jauarpammax, rpadukax,
OTpPaXKAIOIIYI0 CBOWCTBA pEAlbHBIX IIPOLECCOB U SABJICHUH; IPEACTABIATH
MH(OPMaLIKIO C TIOMOIIBIO TaOIHI] M AUAarpaMM; MCCIEI0BaTh CTAaTUCTHYECKHE
TaHHbIe, B TOM YHUCIIe C IPUMEHEHHEM TpaHuecKUX METOJOB U 3JIEKTPOHHBIX|
CPE/CTB;

- YMEThb ONEPUPOBATH MOHATHSMM: TOUKA, IpsiMasi, MIIOCKOCThb, MIPOCTPAHCTBO,
IBYTpaHHBIA ~ Yroj,  CKpEIIMBAIOIIMEcs  MpsMble, MapalieIbHOCTh U
MEPIEHIUKYJIAPHOCTh NMPSAMBIX U IIJIOCKOCTEH, Yrojl MEXAY HpsIMBbIMHU, YTroJl

MHUPOBOI'O HNCKYCCTBA, OTHUYECKUX

MeXy NpsIMOM M IUIOCKOCTBIO, YrOJI MEXKIY IUIOCKOCTSIMH, PACCTOSIHHE OT
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COLIMAJIBHOTO U
KYJIbTYPHOI'O
KOHTEKCTa

KyJIbTYPHBIX
TBOPYECTBA,;
- TOTOBHOCTh K CAMOBBIP)KEHHIO B PAa3HBIX|
BUIAaX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKOH JTMYHOCTH;
OBnaneHue YHHUBEpCAIbHBIMY
KOMMYHUKAaTHBHBIMU JICHCTBUSMU:

a) oO1IeHue:

- OCYILECTBJISATh KOMMYHHKAIlMH BO BCEX|
cepax )KU3HHU;

- pacro3HaBaTh HeBepOalbHBIE CpPEACTBA
oO0IIeHNS, OHUMATh 3HAYCHUE
COLIMATBHBIX 3HAKOB, pacno3HaBaTh
MPEINOCHIIKA KOH(DIUKTHBIX CUTYyalluil |
CMATYaTh KOH(IMKTEI,

- pa3BEepHYTO W JIOTMYHO H3JaraTh CBOIO
TOYKY  3pEHUS  C  HUCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB

TpaAWIMii W  HAPOJIHOTO

TOYKHU JO IUIOCKOCTH, PACCTOSIHUE MEXIY NpPSIMBIMH, DPACCTOSHUE MEXKNY|
[JI0CKOCTSIMU;

- YMETb HCHOJb30BaTh IPU PELICHUM 3aJad H3y4YCHHbIE (AKTBI U TEOPEMBI
[UIAHUMETPHUH; YMEHUE OLICHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIEro MUpa

11K 5.1.
[InanupoBaTh
esITeIbHOCTD
[oApa3aesIeHHs 110
TEXHUYECKOMY
00CTYy>KUBaHUIO U
[PEMOHTY CHUCTEM,
Y37I0B U
mBUTraTesei
ABTOMOOUJIS.

B gactu TpyJ0BOTO BOCIIUTAHHUS:

- TOTOBHOCTH K TpPYydy, OCO3HAHHE
[[EHHOCTU TPYIONIOOUs, - HHTEpec K
paznmuyHeIiM  cdepam  TpodeccHOoHATBHOM
e TEIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOU
1 €€ TPUITOKECHUAMMU,

-YyMEHHUE COBEpIIATh OCO3HAHHBIA BBIOOD!
Oynymeir mpodeccun U pearn30BBHIBATH
COOCTBEHHBIE KU3HEHHBIC TIIAHBI,
-TOTOBHOCTH " CIIOCOOHOCTh K
MaTeMaTHYECKOMY 00pa3oBaHUIO "
CaMO0Opa30BaHUI0 Ha MPOTSIKEHUH Bcel
PKU3HHU,

- cBOOOJHO ONEpPHPOBATh MOHATHUSAMM: pallMOHAJIBHOE YHUCIIO, OECKOHEeuHas]|
nepuoanyueckas JApoOb, MPOLEHTHI, HUPPALUOHAIBHOE YHCIO, MHOXKECTBA
PAlMOHAIBHBIX U JCHCTBUTEIBHBIX YHUCEI, MOIYJb IEUCTBUTEIBHOIO YHCIIA;
[PUMEHSTH IpOOH U MPOLEHTHI Ul pelIeHUs NPUKIIAJAHbBIX 3a/1a4 U3 Pa3INuHbIX
oTpacieil 3HaHUH U peaIbHOM KU3HU; TPUMEHATh NPUOINKEHHBIE BEIUMCIICHUS,
[paBuUJia OKPYTJICHUsS, IPUKUIKY U OLIEHKY pe3yibTaTa BbIUMCICHUI; CBOOOIHO
OIIEPUPOBATh IIOHATHEM: CTENEHb C LENbIM II0Ka3aTelleM, HCIO0JIb30BaTh
noaxonsaulyro  ¢GopMy 3amMcH  JACUCTBUTENBbHBIX  YHCEN JUIsl  pellieHus
MPaKTUYECKUX 3a/ad M MPEJICTaBIEHUS JaHHbBIX; CBOOOJHO OINEPUPOBAThH
MOHATHEM: apU(METHUYECKHII KOpeHb HaTypajdbHOW CTeneHH; CBOOOJHO
OIEepUPOBATH TOHATHEM: CTEMEHb C PAlMOHAJBHBIM IOKa3aTejeM; CBOOOIHO
OIEepUpPOBaTh MOHATHSAMH: JorapudM 4YuCia, AECSITHUYHBIE M HATypaJbHBIE
orapu¢mbl; CBOOOJHO ONEPHPOBATh MOHATHUSMM: CHHYC, KOCHHYC, TaHTEHC,

-TOTOBHOCTb K QAKTHBHOMY Y4Y4aCTHUIO B

KOTAHI'CHC YHWCJIOBOI'0 aprymeHTa, OICpUpPOBATh IMOHATHUAMU. APKCUHYC,
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pelieHnn MPAKTHYECKUX 3a1a4
MaTEeMaTUYECKOW HAIPaBICHHOCTH;
OBrnazieHne YHUBEPCAIbHBIMH YyYEOHBIMU
MM03HABATEIIbHBIMU JICHCTBUSIMHU:

a) 0a30BBIC UCCIIEOBATEIIHLCKUAE JCHCTBHUS:

- UCIO0JIb30BaTh BOIIPOCHI KakK
MCCIIEI0BATEIIbLCKUAN UHCTPYMEHT
MO3HaHUS,  (OPMYIHPOBATH  BOMIPOCHI,

dbukcupyronme npoTuBOpeune, Mmpooiemy,
yCTaHaBIMBAaTb  HMCKOMOE€ U  JIaHHOE,
(dbopMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MMO3HIINIO, MHEHUE;

- POBOJUTH CaMOCTOSITEIIbHO
CHJIaHI/IpOBaHHI)If/'I OKCIICPUMCHT,
MiCCIIeIOBaHKE o YCTaHOBJICHHIO
0COOCHHOCTEH MaTeMaTU4YeCKOro OOBEKTa,
SIBJICHUS, nporecca, BBISIBJICHUIO
3aBUCHMOCTEN MEXITY o0BeKTamuy,
SIBIICHUSIMU, TIPOLIECCAMU;

- CaMOCTOSITEIIBHO dbopMynupoBaTh

0000I1IeHNsT M BBIBOJBI IO pE3yJIbTaTaM
MPOBEIEHHOTO HaOJTIOZICHUS,
MICCIIE/IOBAaHMS, OICHUBATh JIOCTOBEPHOCTH
[OJTYYCHHBIX pE3yIbTaTOB, BBIBOJOB U

APKKOCUHYC ¥ ApKTaHI'€HC YUCIIOBOTO ApIyMEHTa;

- CBOOOHO ONIEPHPOBATH MOHATUSAMH: HATYPAIbHOE U IIEJI0€ YHCII0, MHOYKECTBA
HATypaJIbHBIX M ILEJIBIX YHCEN, HCIOJb30BaTh IPHU3HAKU JNEIMMOCTH LIEJIBIX
urcen, HOJl u HOK HarypanbHBIX 4HMCeNn JUisl pelieHUs 3ajad, IPUMEHSTH
aroput™ EBKinaa; cBOOOAHO ONEpUpPOBATh MOHATHEM OCTaTKa 10 MOJIYIIO,
3alUChIBAaTh HATYpPaJIbHBIE YMCIA B Pa3IMYHBIX IO3UIMOHHBIX CHUCTEMAaX
CUMCIIEHUS; CBOOOJHO ONEpUPOBaTh MOHATHAMU: KOMIUIEKCHOE YHUCIO M
MHOKECTBO KOMIUJIEKCHBIX YHCEN, NPEACTaBJIATh KOMIUIEKCHBIE YHCIAa B
reOpanyeckoil ¥ TPUrOHOMETPHUECKON (hopMe, BBIOIHATH apu(MeTHUECKUe
orepanuy ¢ HUMU U M300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH;

- CBOOOJTHO ONIEpUpPOBaTh OCHOBHBIMH HMOHSATHSMH CTEPEOMETPUH IIPU PEILICHUH
3aJay U IPOBEJACHUUM MAaTEMATUYECKUX PACCYXICHUN; NPUMEHSATh aKCUOMBbI
CTEPEOMETPUN M CIEACTBUS W3 HUX IPU PEIICHHH TeOMETPUYECKUX 3ahad;
KiIaccH(UIIMPOBATh B3aUMHOE pACIOIOKEHHE TPSAMBIX B IPOCTPAHCTBE,
[JIOCKOCTEH B MPOCTPAHCTBE, MPSIMbIX U INIOCKOCTEH B IPOCTPAHCTBE; CBOOOIHO
OIEpUPOBATh MOHATHSMH, CBSI3aHHBIMU C yIJaMHd B IPOCTPAHCTBE: MEXKAY
NpSMBIMM B IIPOCTPAHCTBE, MEXAYy MPsMONH M IJIOCKOCTBIO; CBOOOJIHO
ONEepUpOBaTh TOHATHUSAMHU, CBSI3aHHBIMM C MHOTOIPAaHHHUKAMM; CBOOOIHO
pacrio3HaBaTb OCHOBHBIE BHJbl MHOTOIPDAaHHMKOB (IIpU3Ma, MNUpaMHJa,
[PSIMOYTOJIBHBIN Tapajienenumnes, Ky0); KiaccupuuupoBaTb MHOTOIPaHHUKH,
BbIOMpPAas OCHOBaHUS JUIs Kjaccu(UKalui; CBOOOIHO ONEpPUPOBAThH MOHATHUAMM,
CBA3aHHBIMU C CEUYEHHUEM MHOTOTPAaHHUKOB IUIOCKOCTBIO;  BBIIOJIHATH
napajjielibHOe, LEHTPAIbHOE U OPTOrOHAJBbHOE NPOEKTHpPOBaHUE (GUIyp HA|
MJI0CKOCTh, BBIIOJHATH U300pakeHUsI QUIyp Ha MIOCKOCTH; CTPOUTH CEUEHUSs
MHOTOT'PAaHHUKOB Pa3IMYHBIMH METO/JAaMH, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKH U3 PUCYHKOB IMPOCTHIX O0BEMHBIX (UTYp: BUI CBEPXY, COOKY, CHU3Y;
BBIYUCIIATH IUJIOMIAM MOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma, MUpPaMUIa),
FEOMETPUUECKUX TeJd C NpUMEHEeHHeM QopMysd; CBOOOJHO OMNEpUPOBATH
MOHSATUSMH: CUMMETPHUSI B IIPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh CUMMETPHH,
[IEHTP, OCh M IUIOCKOCTb CHUMMETPUU (QUTYpbI; CBOOOJHO OINEPUPOBATH
MOHATUSIMH, COOTBETCTBYIOLUIMMH BEKTOPAM M KOOpAMHATaM B IIPOCTPAHCTBE;

0000IIIEHHI;

- TPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE
mpoiiecca, a TaKxe BBIJIBUTaTh
MPEAMOIOKEHHS] O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX;

0) COBMECTHAsI 1€ TEIbHOCTb:

- MOHUMATh u UCII0Jb30BAThH
MPEUMYIIECTBA KOMaHTHOU )31

BBITIOJITHATH I[GﬁCTBI/ISI Haa BCKTOpaMH, PCHIATH 3aJadd Ha J0Ka3aTCJIbCTBO
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MHAVBUAYAIbHONH pa0boThl NIpU pElICHUU
y4eOHbIX  3a7ady, [PUHUMATh  IEJb
COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATH
OpraHU3aLuIo COBMECTHOM paboThl,
pactpeensirThb BU/IBI pabor,
TOroBapuBaThCs, OOCYXKIaTh Mpolecc U
pe3ynbTaT paboThl, 0000mAaTh MHEHUS
HECKOJIBKHX JTIOJICH;

- y4acTBOBaTh B TPYIIOBBIX (opMax|
paboTbl  (0OCYXJeHUsI, OOMEH MHEHUH,
«(MO3TOBBIE IITYPMBI» U UHBIE), BHITIOTHSTH
CBOI0 4acThb pabOThl U KOOPJIMHUPOBATH
CBOM JEHCTBUS C JPYTMMH YICHAMU
KOMAaH[Ibl, OILICHUBATh KAaueCTBO CBOETO
BKJIaJ]a B OOIIMI MPOIYKT MO KPUTEPUSM,

c(OpMYITHPOBaHHBIM Y4aCTHUKAMH
B3aMMO/JICHCTBUS.
OBnaneHue YHHUBEpCAIbHBIMY

PETYJIATUBHBIMU I€HCTBUSMU:

B) CaMOOpTraHU3aIINs:

- COCTaBJIATH IUIAH, AJITOPUTM PpELICHUS]
3anayu,

- BBIOMpaTh Ccroco0 pemeHus ¢ y4&ToM
MMEIOLINXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEIA,

- apryMEeHTHpPOBaTb U KOPPEKTHUPOBATH
BAPUAHTBl pELICHUNH ¢ Y4ETOM HOBOWU
MH(pOpMaLNH.

MaTEeMaTUYECKUX OTHOIIEHWH U HaXOXKJIEHHE TIEeOMETPUUYECKHX BEIUYHH,
[PUMEHSST W3BECTHbIE METOAbl MpPU pEUICHUH MaTEeMaTUYECKUX 3ajayl
MOBBIMICHHOTO M BBICOKOTO YPOBHS CIIOXHOCTH; MPUMEHSITh MHPOCTEHIne
[pOrpaMMHBIE CpPEJCTBA U BJIECKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMBI IIpH|
PEIIEHUH CTEPEOMETPUYECKHX 3aJay; M3BJIEKaTh, MpPeoOpa3oBbIBATH U
MHTEPIPETHPOBATh HMHPOPMAIMIO O TPOCTPAHCTBEHHBIX TE€OMETPUYCCKHX
burypax, npeacTaBIeHHYIO Ha YepTex axX U PUCYHKaX; MPUMEHATh MOJTyYCHHbIE
3HaHUS Ha MPAKTHKE: CPaBHUBATh W AaHAJIM3UPOBATh pEalbHBIE CUTYaIUH,
[IPUMEHSTh U3yYCHHBIC TOHITHUS B MPOIECCE MOMCKA PEIICHUS MaTeMaTH4decKH
chopMyIUpOBaHHOM MPOOJIEMBI, MOJICTUPOBATh PEAIbHBIC CUTYAllUU Ha SI3BIKE
FEOMETPUU, HCCIEAOBAaTh TMOCTPOEHHBIE MOJEIU C  HCIOJIb30BaHUEM
reOMETPHUCCKUX MOHATHN U TEOpEM, amrmapara ainreOpsl, periaTb MpaKTHUECKUe
3aJauM, CBSI3aHHBIE C HAXOXKICHHEM TIE€OMETPUYECKUX BEIHYUH; HMETh
MpeCTaBiIeHUss 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU KaK COCTABHOM
yacTu (hyHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH;

- CBOOOJHO OINEpUpOBaTh MOHATUSAMU: Tpad, MIOCKUN rpad, CBA3HBIA Tpad,
nyTh B rpade, enb, LUK, JIePeBO, CTENEHb BEPIIUHBI, JEPEBO CIYYAHOTO
PKCIIEPUMEHTA; CBOOOJHO ONEPUPOBATHh MOHATHUSMU: CIyYalHBIM AIKCIEPUMEHT
(ombIT), ciaydailHOe  coObITHE, DJIEMEHTAapHOE  ClyyailHoe  coObITHE
(3J1eMEHTapHBIN UCXO/) CIIYYaitHOTO OMBITAa, HAXOIUTh BEPOSITHOCTU COOBITHH B
OMBITaX C PAaBHOBO3MOXKHBIMH SJIEMEHTAPHBIMU COOBITUSAMH;, HAXOIUTh H
(bopMyIUpOBaTh COOBITHS: TIEpeceueHrue, OOBEIUHEHUE JaHHBIX COOBITHH,
cOOBITHE, MPOTHUBOIOJIIOKHOE ITAHHOMY, HCIIONB30BaTh AHArpaMMbl Oiinepa,
KOOpJMHATHYI0 TPSAMYIO JJIs pELIeHUs 3aJay, I[oJIb30oBaThes (opmyioi
CIIOKEHHSI BEPOSITHOCTEH 1 BEPOSTHOCTEH IBYX U TPEX CIYYalHBIX COOBITHH;
OIEepUpPOBaTh MOHATHUAMHU: YCIOBHAsI BEPOSTHOCTh, YMHOXKEHHUE BEPOSTHOCTEH,
HE3aBHCHUMBIE COOBITHS, JIEPEBO CIYYalHOTO OKCIEPUMEHTa, HaXOJUTh
BEPOATHOCTH COOBITUH C MOMOIIbIO MPaBUJIa YMHOXKEHHUS, JIepeBa CIy4ailHOTrO
OTIBITa, MCTOIB30BaTh (HOpMyIly MOJHOHN BeposTtHOcTH, Gopmyny baiieca mpwu
PEIICHUH 3a/ad, OMpPENessiTh HE3aBUCHUMOCTb COOBITHH 10 (GopMmysie U IO
OpraHu3alu  CIy4allHOrO  SKCHEPUMEHTAa; MPUMEHATh  W3YUYEHHBIE]

KOMOWHATOpHBIE  (OPMYJIBI  JUIsl  TIEPEYUCIICHUS DJIEMEHTOB  MHOMKECTB,
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DIIEMEHTAPHBIX COOBITUI CIy4allHOrO OIbITa, PELICHHs 3aJad IO TEOpHH
BEPOSTHOCTEW; CBOOOJHO ONEPHPOBATH MOHATUSAMHU: OMHAPHBIA CIyYailHbIHI
ONBIT (MCIBITAHUE), YyCIIEX W HeyJaya, HE3aBUCUMbIC WCIBITAHUS, CEpHs
MCIIBITAHUM, HAXOJUTh BEPOSATHOCTU COOBITUI: B CEPUM UCIBITAHUI JJO IIEPBOTO
ycIexa, B CEpUU UCIBITAaHUN bepHyiuu, B OIBITE, CBA3aHHOM CO CIy4YaWlHBIM
BHIOOPOM M3 KOHEYHOH COBOKYHMHOCTH; CBOOOIHO OINEPHPOBATH MOHATHSIMH:
Clly4aiiHas  BEJIMYMHA,  pACHpEIEICHHE  BEPOATHOCTEH,  JHMarpaMma
pacupeneneHus, OuHapHas  cioy4ailHas  BEJIMYMHA,  TE€OMETPHUYECKOE,
OMHOMMATIBHOE paclipejielieHue;

- OIIEpUPOBATH IIOHATHUAMM: COBMECTHOE pACIpPEACICHUE IBYX CIy4alHBbIX|
BEIMYMH, HCIHOJb30BaTh TaOJMIly COBMECTHOIO paclpeseleHus JABYX
CIIy4alHBIX BEJIWYMH JUIS BBIJCICHUS PaCHPEACICHUAs KaXXIOW BEIMYHHBI,
OIpe/IeIeHUs] HE3aBUCUMOCTH CIIy4alHBIX BEJIWYHMH; CBOOOJHO OIEPHUPOBAThH
[TOHATHUEM MaTeMaTH4eCKOro 0’KHMJIaHMS Clly4yalHOU BEJINYMHBI
(pacmipenienieHusl), NPUMEHSTh CBONCTBA MaT€MaTHYECKOrO OXKHUAAHUS IpH
[pEIIEHNN 3a/ay, BBIYMUCIATH MATEMaTHYECKOE OXKUAAHHE OMHOMHUAIBHOTO U
reOMETPUUECKOTO  paclpesielieHuii; CBOOOJHO  ONEpHpOBaTh MOHATUSMMU:
ITUCIIEPCUs, CTAHJIAPTHOE OTKJIOHEHHWE CIIy4YalHOM BEJIIMYUHBI, IPUMEHSATH
CBOWCTBA JUCHEPCUM CIy4YalHOM BEIMUYMHBI (paclpeneneHus) MpU pelieHuH
3a/1a4, BBIYUCIIATh AUCIEPCHUIO U CTAHAAPTHOE OTKJIOHEHUE T€OMETPUYECKOTO U
OMHOMMAIBHOTO paclpeieIeHuil; BBIYUCIISATh BBIOOPOYHBIE XapaKTEPUCTHKH IO
TaHHOW BBIOOPKE U OLIEHUBATh XapaKTEPUCTUKU TE€HEPaAIbHON COBOKYIHOCTH
ITAaHHBIX [0 BBIOOPOYHBIM XapakTepucTukaM. OLeHuBaTh BEPOSITHOCTH COOBITUH
1 [IPOBEPSTH MPOCTEUIINE CTATUCTUYECKHUE TUIIOTE3BI, NOJIb3YSICh U3YYEHHBIMHY]

ACIIPCACIICHUSIMMU.
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4.3. OueHoOYHbIEe H MeTOANYECKHE MATEPHUAJIBI

Ilepeyens BonpocoB (00pa3ubl 3a1aHNd) K IK3aMeHY

| cemecTp

1. OnpeneneHue UEIbIX U pallUOHATBHBIX, IEUCTBUTEIBHBIX YACET

2. Omnpenenenue mpoueHTa. HaxoxaeHue mporeHTa oT 4ucia, Yucia mo
MPOLIEHTY

3. OmpeneneHne MOy YUCIIA

4. OmnpeneneHue KOMIUIEKCHOTO yKciia. ClioKeHHe KOMIUIEKCHBIX YHCElL.
YMHOXEHHUE U I€JICHUE KOMIIJIEKCHBIX YHACET

5. I'eomeTpuueckoe npeacTaBIeHUEe KOMIIEKCHBIX YHCEN

6. OnpeneneHue paaraHHON MepHI yria, CHHYca, KOCUHYCa, TAHT€HCA U
KOTaHreHca uncia. BpamarensHoe aBumxeHue. YucinoBast OKpy>KHOCTb

7. 3HadyeHus TpUroHoMeTpudyeckux GyHkuuid st yrios 30°, 45°, 60°, 90°

8. Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPHUECKUX TOXKAECTB, (OPMYII
PUBEACHUS.

9. 3anuch popmyn cuHyca U KOCMHYCa ABOMHOTO yriia; (opMyI1 MOJIOBUHHOTO
yria

10.3anuck popmMyn cuHyca, KOCUHYCa M TAHT€HCA CYMMBI M PA3HOCTH JBYX
YTJIOB

11.ITpeoOpa3zoBaHus CyMMbI TPUTOHOMETPUYECKUX (DYHKLUNA B MPOU3BE/ICHUE
Y IPOU3BEACHUS B CyMMYy. BbIpaxkeHue TpUroHOMETpUYECKUX GyHKIUN
Yyepe3 TaHT'€HC MOJOBUHHOTO apryMeHTa

12.®yHKIMS y = SIN X Uy = €COS X, KX OCHOBHBIC CBOMCTBA U rpaUKH.
Oyukiuu y = 19 X, y = ctg X, ux cBoiicTBa u rpaduku

13.Onpenenenue apkcuHyca, apkKKOCHHYCa, apkTaHreHca uncia. Pemenue
MIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUU

14.Pemenue npocTedInX TPUTOHOMETPUUECKUX HEPABEHCTB

15.Onpenenenue pyHKINUM, €€ 007IaCTH OMPEICIICHUS U MHOKECTBA 3HAUYCHU;
rpaduka ¢pynkiuu. [Toctpoenue rpadukoB pyHKIMMI, 38 JaHHBIX
Pa3IMYHBIMHU CIIOCO0aMU

16.3anuck CBOMCTB (PyHKIIMN: MOHOTOHHOCTh, Y€THOCTh, HEUETHOCTD,
OrpaHU4YEHHOCTh, NEPUOANYHOCTh. Haxo1eHne MPOMEKYTKOB
BO3pacTaHus U yObIBaHUSI, HAUOOJIBIIIETO U HAMMEHBIIIETO 3HAYCHHSI, TOUEK
IKCTpEMyMa
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17.0npenenenue oopaTHeIX QyHkMi. Haxoxaenrue 061acTu onpeneneHus 1
obnactu 3HaYeHu oopaTHOU GyHKIMH. [locTpoenue rpadrka o6paTHOM
byHKIIHA

18.IIpeobpazoBanue rpagukoB. Pemenue ypaBHeHHI rpa@uueckuM CriocoOOM.
Perennie HepaBeHCTB rpaMuecKUM CIIOCOOOM.

19.0mnpenenenue KOpHs N-0Oi CTETIEHU U €T0 CBOWCTB.

20.1Tpeobpa3zoBanue UppalMOHAIBHBIX BbIpaKeHUI. Briurcienue KopHs U3
KOMILJIEKCHOT'O YuCJIa

21.Onpenenenue gorapudma, JECATUYHOTO U HATYPAJbHOTO Jorapudma.
3anuch OCHOBHOTO JIOTapu(pMUYECKOro ToxaecTBa. CBoiicTBa orapudmos.
[Iepexon kK HOBOMY OCHOBAHUIO

22.0Onpenenenne pyHkuuu. Haxoxnenune 3Hauenuit pynkiun. [loctpoenne
rpauKOB JMHEHHOM, KBAAPATUYHON (PyHKINN

23.1lokazarenpHas ¢pyHkuus, ee cBoicTBa [locTpoenue rpaduka
MOKa3aTeIbHON (QYHKIINH

24 Jlorapudmuueckas ¢pyHkius, ee cBoiictsa. [loctpoenue rpadukon
jorapuMuuecKkux QyHKIHMA

25.IlokazarenpHBIC ypaBHEHUS, HEpaBEHCTBA. Pelienne pa3nuyHbIX BHIOB
MOKa3aTeIbHBIX YPAaBHEHU, HEPABEHCTB, CUCTEM

26.JlorapumMuyeckre ypaBHeHUs, HepaBeHCTBA. CUCTEMBI JTIOTapuhMUIECKUX
ypaBHEHUHN. AJTOPUTM PEIICHHUS JIOTapu(PMHUUIECKIX HEPABEHCTB

Il cemecTp

1. PacnosioxkeHue NpsMbIX U IJIOCKOCTEN B MPOCTPAHCTBE

2. IlapannenbHOCTH MPSAMBIX B MpoCcTpaHcTBe. [lapaniensHOoCTh NpsSMoit u
IIJIOCKOCTH

3. IMapamienbHOCTh TUIOCKOCTEN

4. KyO u ero ceueHus. YT0OJI MEXY ABYMsI MPSIMBIMU. Y TOJ MEXIY IPIMOM U
IIJIOCKOCTBIO

5. IlepneHauKyasspHOCTH NPAMBIX B MpOCcTpaHCcTBE. [lepneHaAnKyasspHOCTh
IIPSAMOM U TIIOCKOCTHU

6. Teopema o Tpex nepneHAUKYJsApax. JByrpaHHbIi yroi.
ITeprieHAUKYISAPHOCTD TUIOCKOCTEN

7. OrmpeneneHrie OCHOBHBIX MOHATUH KOMOMHATOPUKH: TIEPECTaHOBKH,
COYETaHMUS, Pa3MELICHUS

8. 3amaum Ha MOJCUYET YKCIIA PA3MEIICHUM, TEPECTAHOBOK, COUCTAaHUN

9. 3amuck popmynsl OnHOMa HetoToHA. AHANMN3 CBONCTB OMHOMUHAIBHBIX
ko3 duLreHTOB
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10.CgoticTBa OMHOMUHATBHBIX KO3 duimenToB. Tpeyroabuuk [lackans

11.JlexapToBa cucTemMa KOOpAUHAT Ha MIIOCKOCTU. OnpeiesieHue BEKTopa,
MOJyJII BEKTOpa

12.PaBeHCTBO BeKTOpOB. ClI0KEHHE BEKTOPOB. Y MHOKEHHUE BEKTOPA HA YHCIIO

13.Pa3znoxenue BeKTopa Mo HampasiieHusIM. OnpesiesieHne yriia Mexay AByMs
BEKTOpaMU

14.Bbruncienre KOOpAMHAT BEKTOPA, CKAJIIPHOTO MPOU3BEICHHS BEKTOPOB

15.Pa3noxeHune BeKTopa o KOOpAMHATHBIM BeKTopaM. Beenenue Gpopmyibl
pacCTOsTHUSL MEXAY JBYMSI TOUKaMHU

16.BwiBoj1 ypaBHEHUH cephl, IIOCKOCTH U TIPSIMOM

17.0npeneneHre MHOTOIPAHHHUKA M €T0 OCHOBHBIX 3JIeMEHTOB. OnpesieieHue u
ITIOCTPOECHUE NMPSIMOM M HAKJIIOHHOU Ipu3Mbl. OnpenesieHne NpaBuiIbHON
IPU3MBI

18.Omnpenenenue 1 NOCTpOeHUE NMapajjienenuneaa, Kyoa

19.Cummetpuu B Ky0Oe, B apajijiesienunesie, B Ipu3Me U Mupamue.
[ToctpoeHue ceuenus Kydoa, mpu3Mbl U TUPAMUIbI

20.0OnpeneneHye U NOCTPOECHUE MUPAMUIbl, TPABUIILHONW MUPAMHU/IbI
YCEUEHHOW MUPaMHIbI, TETPadpa

21.IlpaBunbHbIE MHOTOTpaHHUKH. [IpencTaBieHne o mpaBUIbHBIX
MHOTOIpaHHHKaX (TeTpa’ap, Ky0, OKTa’3ap, 10AEKa’p U UKOCASIP)

22.0Onpenenenne u rpapudeckoe nzodpaxenue: chepsl, eHTpa chepsl,
paauyca cepsl, nuamerpa chepsbl

23.0Omnpenenenne u rpaguieckoe n300paxeHue: mapa, IeHTpa mapa, paanyca
miapa, JuameTpa mapa

24.YpasHenue chepsl, BRIBOJ YpaBHEHUS CPephl B MPSIMOYTOJILHON crucTeMe
KOOpAMHAT

25.B3anmHoe pacnonoxenue chepsl U TUIOCKOCTH: HE UMEIOT OOIINX TOYEK,
MMEIOT MHOYKECTBO OOIIMX TOYEK, OJHa 001mas Touka. ['paduaeckoe
M300paKeHne

26.KacaTenpHas TNIOCKOCTH K cpepe: Teopema, T0Ka3aTesibcTBO, OOpaTHas
TeopeMa

27 I1nomane chepsr

28.0Omnpenenenne KacaTelnbHOM K cepe, TOUKU KaCAHUS

29.B3anMHOe pacrnoiokeHue npsMoin u chepsl

30.11TapoBoii cermeHT

31.1IIapoBoii cexTop

32.11IapoBoii cioi
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33.0npenenenue u rpapuieckoe n300pakeHue: MIIMHAPA, 00pa3yIOIIUX
HUIMHAPA, OCH LUJIUHIPA, OCHOBAHUH IIMJIMH]IPA, BBICOTHI LIMJIMHIPA,
panuyca, TuameTpa IIHHIPA.

34.Omnpenenenne u rpapuIecKoe H300paKEHUE: OCEBOTO CCUCHHUSI, CEUCHUS
WIMHPA NEPICHIUKYISIPHOM K OCH TUIOCKOCTBIO.

35.I1psimoii KpyroBOM HUIHHIIP.

36.Pa3BepTka O0OKOBOM MOBEPXHOCTH LIMJIUH]IPA.

37.dopmyrna miomaad 60KOBOW MOBEPXHOCTH IIUITUH/IPA.

38.®opmyra miIonaau MoIHONW MOBEPXHOCTH UIHHIPA

39.0Omnpenenenue u rpapuueckoe n300paxeHue: KoHyca, 00pa3yolmx KoHyca,
OCH KOHYCa, OCHOBaHUS KOHYCa, BEPIITNHBI KOHYCa, OOKOBOI MIOBEPXHOCTH
KOHYCa, BBICOTHI KOHYCa, CEUeHHUS KOHYCA.

40.0OmnpenencHue OOKOBOM, TIOJHOM TOBEPXHOCTH KOHYCA, (hopMyIa
HAXOXKJEHUS TIOMAa OOKOBOM, MOJHOM MOBEPXHOCTU KOHYCA.

41.Omnpenenenue u rpadpuyeckoe N300pakeHre: YCEUEHHOT0 KOHYCa,
OCHOBAaHHM yCEYEHHOTO KOHYCa, BHICOTHI YCEUEHHOT'O KOHYCa, O0KOBOM
MOBEPXHOCTU YCEUEHHOI'0 KOHYyCa, 00pa3yolIUX YCEUEHHOTO KOHYyCa.

42.0OnpenencHue 60KOBOM, TTOJHON TOBEPXHOCTH YCEUEHHOTO KOHYCA,
dbopmyIia HaXOXKJIEHUS TUIOMAAU OOKOBOM, MOJHON MOBEPXHOCTH
YCEUEHHOTO KOHYyCa

43.0npenencHue Mpou3BOIHON (DYHKITUH, €€ TCOMETPUICCKOTO U
busudeckoro cmpicna. M3ydenne npaBui u hopmyrn nuddepeHIInpoBaHus
OCHOBHBIX 2JIEMEHTAPHBIX (HYHKIIHIA

44 .OrnpeneneHue BTOPOH NPOU3BOAHOM, €€ TEOMETPUUECKOT0 U (PU3UUECKOTO
cMbIciia. Berurciienne npon3BogHON 0OpaTHOM M CIIOKHOW (PYHKITUN

45.BbiBoz1 ypaBHEHUS KacatenbHOU. [I[puMeHeHne npon3BOgHOM K
UCCJICIOBAHHIO (DYHKITMI U TOCTPOCHUIO TPAPHUKOB

46.0OmnpeneneHue nepBooOpa3HOM, HEONPEIETEHHOTO | ONPECICHHOTO
WHTEerpasna

47 TlpumeHeHue onpeaesIeHHOTO HHTErpasia i HaX0XKISHHUS TII0IA !
KpuBOJMHEHHOM Tpanenuu. @opmyna Herotona—1Jleitbania

48.T" eomeTpruecKuii CMBICI ONPEICIIEHHOTO MHTETpaia. Berarcienue miomaaei
KPYBOJIMHEWHBIX TPAIIECLIN

49.Bpruncnenue o0beMa Kyda, MpSAMOYTOIBHOTO Mapasuiesienuiena, Ipu3Msl,
UIMHIpA

50.Beruncnenue o0bemMa MUpaMuIbl, KOHYCa, Imapa

51.Beruncnenue miIomaan MOBEPXHOCTH IUIMHAPA, KOHYyca, cepbl
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52.0npenaeneHue coObITHs, BEPOITHOCTH COObITHS. CII0)KEHUE U YMHOKECHHE
BeposiTHOCTEN. McnibiTanusa bepryium

53.luckpeTHas ciiy4aifHas BETUYMHA. 3aKOH paclpeaesieHus ClydailHOM
BEJINYUHBI

54.I1peobpa3oBaHre ypaBHEHUH 1 HEPABEHCTB B PABHOCUIIBHBIC TaHHBIM.
Pemenue panrioHanbHbIX, HPPALMOHATIBHBIX, TOKA3aTEIbHBIX,
jorapupMUYECKUX, TPUTOHOMETPUYECKUX YPABHEHUMN U YpaBHEHUN C
napaMeTpaMu

KpuTepun oieHKH BBINOJIHEHUSI PA00THI

Onenka KonndecTBo 3a/1aHni, BBIITOJIHEHHBIX
IPaBUIIHHO,
HEO0OXO0IMMOE JIJIsl TOJTYYEHUSI OLICHKU
«2» 4 n meHee
(HEYTOBJIETBOPUTEIIHHO)
«3» (yAOBJIETBOPUTEIHHO) 5-6
«» (xoporIo) 7-8
«5» (OTIMYHO) 9-10

IlepeyeHb MeTOAMYECKUX U HHBIX JOKYMEHTOB, pa3pad0TaHHbIX
NeJaroru4ecKuM padoTHMKOM, I o0ecriedeHusi 00pa3oBaTeIbHOM
eI TeJIbHOCTH

Meroanueckre peKOMEHJAIMKM K TPAKTUYECKUM paboTaM 1o ydeOHOMY
npeamety «MaremaTukay.

Meroanueckiue peKOMEHIAIMU NIl O0y4aromuxcs 10 BHEAyJAUTOPHOU
CaMOCTOSATEILHOM paboTe.
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