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

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouast mporpamma y4eOHOTO mTpemMeTa SBISICTCS YacThl0 OCHOBHOM
npodeccruonanbHOl oOpazoBarenbHOM mporpammbl CIIO mo cmermumanbHOCTH
20.02.02 3ammTa B Upe3BbIYAHHBIX 00CTOSATEIBCTBAX.

[Iporpamma paspaborana B cootBercTBUH ¢ DPI'OC COO, Ha ocHOBe
TpeboBanuit dexepanbHON 00pa30BaTENBHONW MPOTPaMMBI CpPEeTHEro OOIIero
oOpa3oBaHUs.

1.2. MecTto Yy4eOHOro mpeaMera B CTPYKType 00pa3oBaTebHOM
NMPOrpamMMblI

VYyeOuniii mpeameT «MaremaThka» OTHOCUTCS K MNPO(UIBHBIM yUeOHBIM
npeaMeraMm  o0mieoOpa3oBaTEIbHOM  TMOATOTOBKH.  YYEOHBIM  MpeaMer
«Marematrkay u3ydaeTcs Ha yriyOJeHHOM YpOBHE.

Ocoboe 3HaueHWe Yy4yeOHBIM MpeaAMEeT HuMeeT Mpu (OPMUPOBAHUU U
Pa3BUTHH OOMIMX U MPOPECCUOHAIBHBIX KOMIETEHIIHIA:

OK 01. Beibupare crocoObl pemieHds 3afad  MnpodecCHuOHATbHON
JEeSTEIIbHOCTH IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpPEJICTBAa TOWCKA, aHalu3a W
MHTEpIpeTaluy HHPOpMAMU U MHPOPMAITUOHHBIE TEXHOJIOTHH ISl BHIIOTHEHHUS
3a/1a4 MpoheCCUOHAIBHOU JIeITEIbHOCTH.

OK 03. [TmanupoBath U peaqn30BbIBaTh COOCTBEHHOE TIPOGECCHOHATHFHOE U
JUYHOCTHOE pa3BUTHE, IpeaNPUHUMATEIBCKYIO JeSITEIbHOCTh B
npodeccuoHaIbHOU cdepe, UCTIOb30BaTh 3HAHUS 110 (PUHAHCOBOW TPAMOTHOCTHU B
pa3IMYHBIX )KU3HEHHBIX CUTYalLIUSX.

OK 04. DddextnBHO B3aMMOACHCTBOBaTH W PabOTaTh B KOJJICKTHBE W
KOMaHie.

OK 05. OcyuiectBidTh yCTHYI0O M NHCbMEHHYIO KOMMYHHMKAIMIO Ha
rocyapcTBeHHOM si3bike Poccuiickoit ®enepanii ¢ y4eToM OCOOEHHOCTEM
COLIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA.

IIK 1.1. BpImonHATE AEHCTBUS MO MPOBEICHUIO aBAPUWHO-CIIACATEIBHBIX
paloT Mpu JIOKATU3ALUN U JTUKBUIAIIUH TTOCIEICTBUN YpE3BbIYalHBIX CUTYaLIUH.

1.3. TpeOoBaHus K pe3yJbTaTaM OCBOEHUsI Y4eOHOI0 peaMeTa



Pabouass mporpamma ywyeOHOro mnpeamera «MartemaTuka» pa3zpaboTaHa B

COOTBECTCTBHHU C

dI'OC COO, Ha ocHOBe TpeboBanuii DenepanbHO

o0pa3oBaTeIbHOIN MPOrpaMMbl CPEIHETO 0OIIET0 00pa30BaHu.

B pamkax ocBoeHus conepkaHus y4deOHOro mnpeamera «MaTemMaTHKa,
obecreunBaeTcs JOCTUKEHNE 00yUarOIIUMUCS CIEAYIOIUX Pe3yIbTaTOB:

JIMYHOCTHBIX

B yactn -cOpMHUPOBAHHOCTh TIPAXKIAHCKOM MO3ULMK  OOydarollerocs Kak
rPa’KJIAHCKOr0 AKTUBHOTO W  OTBETCTBEHHOTO WIEHA POCCHUHCKOro  OOIIECTBa,
BOCIIUTAHUS NpeJCTaBICHUE O MaTeMaTHMYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS

pa3IMYHBIX CTPYKTYp, SBJIEHUH, MNPOLENYyp I'PaKAAaHCKOro O00IlecTBa

(BBIOOpBI, OMpOCHI W  JIpYroe), YyMEHHE B3aHMOJCHCTBOBATH C

COIIMANILHBIMA HMHCTUTYTAMH B COOTBETCTBHM C WX (QYHKIUSIMU U

HA3HAYCHHEM.

- c(hOpMHPOBAHHOCTh POCCHMCKOW TPAXKIAHCKOH HMJICHTUYHOCTH,
B yactu YBaXEHUA K MPOUUIOMY M HACTOALIEMY POCCUWCKOM MaTeMaTHKH,
aTPUHOTUYECKOI0 | 11eHHOCTHOE OTHOIIICHUE
BOCIIMTaAHHSA K  JOCTHXKEHUSIM  pPOCCUMCKHX  MAaTEMaTMKOB W POCCHUUCKOH

MaTeMaTH4YCCKOM IIKOJIBI, MCIIOJIb30BAHUC 3THX IIOCTI/DKCHI/Iﬁ B OpPYyrux
HayKaX, TCXHOJOI'UIX, ccbepax 3KOHOMMKH,

B yacTu 1yxoBHO-

- OCO3HaHME  JYXOBHBIX  LIEHHOCTEM  POCCUMCKOTO  HApoJa,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, 3TUUYECKOTO TOBEICHHUS,

HPaBCTBEHHOI'0 CBA3aHHOTO C TPAKTHYECKUM TPUMEHEHHEM JOCTHKCHMM HayKd H
BOCITHTAHHSA JeSITEIbHOCThIO YYEHOIO, OCO3HAHHME JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOMYUBOro OYAYIIEro;
- ACTETUYECKOE OTHOLICHNE K MUPY, BKIIIOYasi 3CTETUKY MaTeMaTHUECKUX
B yactn 3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peIIeHUuH, paccyXIeHUH,
ICTETHIECKOro BOCIIPUUMYHBOCTD
BOCIIMTAHHUS K MaTeMaTUYECKUM aclleKTaM Pa3JIMYHbIX BUIOB UCKYCCTBa;
- c(OPMHPOBAHHOCTh yYMEHHs MPUMEHATh MaTeMaTHYECKUE 3HAHUS B
B yactu WHTEpecax 3/I0poBOro W 0Oe3omacHoro obpasza KU3HH, OTBETCTBEHHOE
¢usnueckoro OTHOLLIEHHE K CBOEMY 310POBBIO (3mopoBoe IIUTaHUE,
BOCITUTAHHA cOaaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, PETYspHas (usnueckas
aKTUBHOCTh),  (PU3MYECKOE  COBEpIICHCTBOBAHWE MpPU  3aHITHUAX
CIIOPTHBHO-03/I0POBUTEIILHON AEATENBHOCTEIO;
- TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOWs, MHTEpEC K
B uactn pa3iauYHbIM cdepaM MpodeccroHalbHON AeITeTbHOCTH, CBS3aHHBIM C
TPyA0BOTO MaTE€MaTHKOMN
BOCIIMTAHHUS U e€ MPUIIOKEHUSIMHU, YMEHHE COBEpILaTh OCO3HAHHBIA BbIOOp Oynymieit
npodeccud W pealu30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI,
TOTOBHOCTb u CHOCOOHOCTh
K MaTeMaTH4ecKoMy 00pa30BaHUIO U caMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEl JKM3HM, TOTOBHOCTb K AKTUBHOMY YYacTHIO B pEIICHUH
NPaKTUIECKHX 3a/1a4 MATEeMaTHIEeCKON HANPaBJICHHOCTH;
- chopMHUPOBAaHHOCTH IKOJOTHYECKOW KYIbTYPHI, TTIOHUMAHHUE BIUSHHS
B uactu COLIMAIbHO-9KOHOMHUYECKUX TPOIIECCOB HAa COCTOSIHUE TPHPOJHOU H
IKOJIOTHYECKOT0

COIMAJIBHOM CpeJibl, 0CO3HAaHHE INI00ATBHOI0 XapaKTepa IKOJIOTHIECKUX
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BOCIIUTAHUA

npo0sieM, OpHEHTAalUsl Ha NPUMEHEHHWE MaTeMaTHYeCKUX 3HaHUU JUIs
pemieHusT 3agad B OOJIACTH  OKpY’)Kalolled cpenbl, IUIaHUPOBaHHE
MOCTYIIKOB U OIICHKH MX BO3MOJKHBIX IOCIIEJCTBHI AJIsi OKpYXaromieu
CpeJbl;

B gyacTn nennoctn
HAYYHOTI'0
MO3HAHUA

- c(hOpMUPOBAHHOCTh MHUPOBO33pPEHU, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKU M OOIICCTBCHHOW NPaKTHKH,
IIOHUMAaHUe MaTeMaTU4eCKOn HayKu

KaKk cdepbl 4YelOoBEUYEeCKOW IeATEIIbHOCTH, JTaroB €€ pa3BUTHS W
3HQUUMOCTU JUI  Pa3BUTUS  LMBUJIM3ALMM, OBJIAJCHHUE  A3BIKOM
MaTE€MaTUKd M MaTeMaTHYeCKOW KYJIbTYpOH KakK CPEICTBOM ITO3HAHMS
MHpa, TOTOBHOCTb OCYILIECTBIISATh MPOEKTHYIO M HCCIEA0BATEIBCKYIO
ACATCIIBHOCTb MHAUBHUYAJIbHO U B I'PYIIIIC.

MeTaHpe)IMeTHLIX

1. YHuBepcajbHbIe YueOHbIE MO3HABATEIbHbBIE 1eHCTBHS

Ba3zoBble
JOrH4YecKue
JNeHCTBUA

- BBIABIATH U XapaKTEpU30BaTh  CYLIECTBEHHbIE  IPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHATUN, OTHOLICHUH MEXIY MOHATUSAMH,
(bopMyIHpOBaTh ornpezeneHus MOHSTUH, yCTaHaBIUBaTh
CYIIECTBEHHBIN NPU3HAK KIACCU(PUKALMHM, OCHOBAHUS Ul 0000LIECHUS
U CpaBHEHHUS, KpUTEPUHU IIPOBOJAUMOIO aHAJIN3a;

- BOCHpPUHHUMATbH, (OPMYIMPOBATH U NPeoOPa30BbIBATH CYKIACHUS:
YTBEpAUTENbHbIE U OTPHUILIATEIbHBIE, €IMHUYHbBIC, YACTHbIE U OOIIME,
YCIIOBHBIE;

- BBIIBJIATH MaT€MaTU4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpOoTHBOpeuYus: B (akTax, JaHHBIX, HAOIIOACHUSAX M YTBEPKICHUSX,
IpeJularaTh KpUTEpUU
JUIs BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

- JIeJ1aTh BBIBOJIBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, IE€IYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIOUEHNUH, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

- TPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTeNbCTBA MaTeMaTHUYECKHX
yTBEp)KICHUH  (mpsMBlE M OT  NIPOTHBHOTO),  BBICTPAaUBATh
apryMeHTaluIo, PUBOJIUTH MIpUMEpBI
U KOHTPIPUMEpPBI, 000CHOBHIBaTh COOCTBEHHBIE CYXIEHUS U BHIBOJIBI;

- BBIOMpaTh croco0 perieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO
BAapMaHTOB pELICHUs, BHIOMpaTh HanOojee MNOAXOIAIIMNA C Y4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnble
HCCJIe10BaATEeILCKHE
HeHCTBHA

- UCIOJIB30BaTb BOIPOCHI KaK MCCIEIOBATEIbCKUI HHCTPYMEHT
MO3HaHUs, (POPMYIUPOBATH BONPOCHL, (PUKCUPYIOIIHUE MPOTUBOpPEUHE,
npobieMy, ycTaHaBIUBaTh KICKOMOE U JJaHHOE, (POpMUPOBATh TUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MTO3UIIMIO, MHEHUE;

-  NPOBOJUTH CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT,
HCCIIEIOBAaHUE 110 YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BEKTa, SIBIEHUs, TPOLIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSIMHU, TIPOLIECCAMH;

- CaMOCTOATENIHO (OpMYIHpPOBaTh OOOOIIEHUS U BBIBOJABI IO
pe3ynbTaTaM NpOBEAEHHOIO HAOJIO/IEHUs, UCCIIEOBAHUS, OIICHUBATh
JIOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB U 0000IICHNUH;

- IPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, & TAKKE BBIJIBUTaTh
IIPEATIOJIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢
HHpopmMannen

- BBIABJIATH )Ie(l)I/II_[I/ITI)I I/IH(l)OpMaIII/II/I, JaHHBbIX, HGO6XOHI/IMBIX JJIA
OTBCTA HAa BOIIPOC U I pCHICHUSA 3a1a4U;




- BbIOMpaTh HH(OpPMALMIO U3 HCTOYHUKOB PAa3IMYHBIX THUIIOB,
aHAIN3UPOBATh, CUCTEMaTU3UPOBATH u WHTEPIPETUPOBATH
MH(OPMALINIO Pa3IUYHbIX BUJOB U (hOPM MpeacTaBiIcHUS;

- CTPYKTYpHUpOBaTh HH(OpMAIUIO, MPEICTABIATH €€ B pa3IMYHBIX
(dhopMax, UIUTIOCTPUPOBATH I'padUUIeCKy;

- OIICHMBaTh HAAEKHOCT, HMH(OpPMAIMM IO  CAMOCTOSTEIBHO
c(hOpMYyIMPOBAHHBIM KPUTEPHUSIM.

2. YHuBepcajbHbIe K

OMMYHHKATUBHBLIC JelcTBUA

O01menne

- BOCIPUHHMATh H (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBUHU C
YCIOBUAMU W UEJISAMHU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh
CBOIO TOYKY 3peHHS B YCTHBIX
U TIHMCbMEHHBIX TEKCTaxX, aBaTh MOSICHEHUS IO XOAY pEILICHUs 3a1a4H,
KOMMEHTHPOBATh IMOJIyYCHHBIN pE3yIbTarT;

- B X0JIe 0OCYXXJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOn
TEMBI, IIPOOJIEMBI, pEIIaeMOM 3a/1a4M, BHICKAa3bIBAaTh HJICH, HAIICJICHHbIC
Ha TOHMCK pPEIIEHHs, COIMOCTaBIATh CBOM CYXICHHUS C CYXKICHUSIMH
JIPYTUX YYaCTHUKOB JHMAajora, OOHapyXHBaTh pa3jMYUe U CXOJCTBO
MO3UIHK, B KOPpeKTHOW ¢opme (GopMymupoBaTh pa3HOIIIACHS, CBOH
BO3PAKCHHSI,

- TPEINCTaBIATh PE3yNbTaThl pPEHICHUs 3aJadd, OSKCIEPUMEHTA,
WCCIIC/IOBaHMsI, IPOEKTa, CaMOCTOSTEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHS C Y4€TOM 3a1a4 Mpe3eHTAlUd U  O0COOEHHOCTEH
ayJMTOPHUH.

CoBMecTHAA
JeATEeJIbHOCTh

- TIOHMMaTh W HCIIOJIb30BAaTh IPEUMYLIECTBA KOMAaHAHOM U
UHAUBUYAIbHOM pabOThl MpU pelleHUH Y4eOHBIX 3a/ad, MPUHUMATh
Lelb COBMECTHOW  JEATENIbHOCTH, IUIAaHMPOBAaThb  OPIraHU3ALMIO
COBMECTHOH paboTbl, paclpelesiTh BHAbI paboT, IOroBapuBaThCA,
oOCyKIaTh TIpOIeCC M pe3yinbTar padoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFO/IEH;

- y4yacTBOBaThb B TIpYyHHOBBIX (opmax paboThl (00CykIeHus, oOMeH
MHEHMH, «MO3TOBbIE€ HITYPMBI» W HHBIE), BBINOJHATH CBOK 4YacTb
paboThl M KOOPAMHHUPOBATH CBOU JIEHCTBUS C JPYTMMM YJI€HAMH
KOMaH/Ibl, OLIEHUBAaTh KayecTBO CBOEro BKJIaJa B OOIIMH MPOJYKT IO
KpUTEpUSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

3. YHuBepcaabHbIe P

CryJISTUBHBIC JEeHCTBUA

Camoopranmu3anusi | - COCTaBJISATh IIJIaH, aJITOPUTM PEILIECHUS 3aJauH,
- BBIOMpATh CMOCOO pelIeHUus ¢ YYETOM HUMEIOIIMXCA PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH,
- ApryMEHTHUPOBATh M KOPPEKTHPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOM MH(OpMAIINK.

CaMOKOHTpOJIb - BJAJETh HaBbIKAMU TIO03HABATEIBHON pPEQIIEKCHU KaK OCO3HAHUSA

COBEpIIAEMBIX JEHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB,
BIAJETh CHOcOo0aMM CaMOIPOBEPKH, CaMOKOHTpPOJIL Ipolecca MU
pe3yJsibTaTa peluleHHsl MaTeEMaTUYeCKON 3a/1a4H;

- MpeABHUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTH MpPU pEILICHUU
3a/la4d, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENILCTB,  JAHHBIX, HAWJEHHBIX  OMIMOOK,  BBISIBIEHHBIX
TPYIHOCTEN;

- OLIEHMBATh COOTBETCTBUE pPE3yjbTaTa LIETH U YCJIOBUSM, OOBICHATH
MIPUYMHBI JOCTHUKEHHS WIA HENOCTHIKEHUS PE3yJIbTaTOB JIEATEIBHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OIIEHKY NPHOOPETEHHOMY OTIBITY.




IIpenmMeTHBIX

1) cBOOOIHO OIEpUPOBATH MOHATUSMH: PALMOHAIBHOE YUCIO, OECKOHEYHAs MEpUOIHYecKast
IpoOb, MPOLEHTHI, UPPALMOHATIBHOE YHMCIO, MHOYKECTBA PALMOHAIBHBIX MU JEHCTBUTEIbHBIX
YHCel, MOAYJb JCHCTBUTENBHOTO YHWCIA; NMPUMEHATH OPOOM M TPOUEHTHI I PEIICHHS
NPUKIAAHBIX 3aJad W3 pa3IMuYHBIX oOTpaciedl 3HaHUH U peaJbHOM KHU3HHM; IHPUMEHSTb
npuONIMKEHHBIE BBIYMCICHUSA, TMpaBHJIA OKPYIJICHHSA, TPHUKUAKY W OLEHKY pe3yibTara
BBIUUCIICHUH; CBOOOJHO ONEpPUPOBATH IOHATHEM: CTENEHb C LENbIM I[OKa3aTeleM,
UCTOJb30BATh MOIXOASAIIYI0 (OpPMY 3allUCH JCHCTBUTEIBHBIX YHCEN IS PELICHUS
INPAKTUYECKUX 3aJjad M MpPEJCTaBICHUA [aHHbBIX; CBOOOJHO ONEPUPOBATH IOHATHEM:
apu(MeTHYECKII KOPEHb HATYPaIbHOM CTENEHH; CBOOOIHO ONEPUPOBATH MOHITUEM: CTEIICHb C
palMOHANBHBIM ITOKa3aTejleM; CBOOOJHO ONEpUpOBaTh MOHATUSAMM: Jorapudm uucia,
JECATUYHbIE W HaTypallbHble JIorapu(Mbl; CBOOOJHO ONEPUPOBATH TMOHATHAMH: CHHYC,
KOCHHYC, TaHI€HC, KOTaHI€HC YKMCIOBOIO apryMeHTa; OIEepPHpOBATh HMOHATUSAMH: APKCHHYC,
ApPKKOCHHYC M apKTaHI'€HC YHCIOBOT'O apryMeEHTa.

2) cBOOOZHO ONEPUPOBATh MOHATUSMH: TOXKICCTBO, YPABHECHHE, HEPABEHCTBO, PABHOCUIIbHBIC
YpaBHEHUSI U YPaBHEHUA-CJIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA; IPUMEHATH pa3IMyYHbIC
METO/bl pEIICHUs] pPalMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX YpaBHEHHH, NMPUMEHSTh METOJ
MHTEPBAJIOB JUISl PELICHUS] HEPABEHCTB; CBOOOJHO ONEPUPOBATh MOHSITUSAMH: MHOTOUJIEH OT
OJTHOM MepeMEeHHOM, MHOTOYJIeH C LIeIbIMU KO3(ppuLneHTaMu, KOpHU MHOTOUJIEHa, IPUMEHSATh
JIeJICHHe MHOIOWIEHa Ha MHOTIOWIEH C OCTaTkoMm, Teopemy be3y u teopemy Buera mis
pelieHust 3ajaad;  CBOOOJHO ONEPUPOBATH MOHATHSMU: CHCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpUlla, ONPEAENUTENb MATpUlbl 2 X2 KU €ro reoOMETPUYECKHH CMBICI, HCIOJIb30BaTh
CBOWCTBA ONpeAeauTeNs 2 X 2 JyUIsl BBIUMCIEHUS €ro 3HAYeHUs], IPUMEHATh ONpPEeAETUTENH s
pElIEeHNs CUCTEMBl JIMHEWHBIX YpPaBHEHUH, MOJEIUPOBATh pPEAJIbHbIE CUTYAllUd C [TOMOIIBIO
CHCTEMbI JINHEHHBIX ypaBHEHMH, MCCIEI0BATh MOCTPOCHHBIE MOJEIU C MOMOIIBIO MAaTpHl] U
ONPEACIUTENECH, HWHTEPIPETUPOBATh MOJYYEHHBIM PE3YyJbTaT, MCIOJIb30BaTh CBOMCTBA
JNEUCTBUH C KOpPHAMM JUIsl NpeoOpa3oBaHMs BBIPAKEHW; BBIIOJIHATH IMPeoOpa30BaHUs
YHCJIOBBIX BBIPAKEHUH, COJAEpKAIMX CTENEHU C PAlMOHAJIbHBIM I10Ka3aTesieM; UCIIOJIb30BaTh
CBOWCTBa JOorapupmMoB i TNpeoOpazoBaHMsl JIOrapuPMHUUECKUX BBIPAKEHHUH; CBOOOIHO
OTIepUPOBATh MOHATUSMU: UPPALMOHAIBbHBIE, TTOKa3aTEeNIbHbIE U JIOTapU(PMUUECKUE YpaBHEHUS,
HaXOJUTh MX PEUICHMs ¢ NOMOLIbI0 PAaBHOCWIBHBIX IMEPEXON0B WM OCYHIECTBIISSI IPOBEPKY
KOpHEH; NpPUMEHATb OCHOBHBIE TPUTOHOMETpUYECKHE (GOpMyNbl s HpeoOpazoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHMI; CBOOOJIHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE
ypaBHEHHE, MPUMEHATh HEoOXoauMble (OPMyJNbl Ui  PELICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YPAaBHEHM; MOJAEIMPOBATh pEajbHbIE CUTYallUd Ha s3bIKE anreoOpshl,
COCTaBJISTh BBIPAKEHHUS, YypaBHEHUS, HEPABEHCTBA [0 YCJIOBMIO 3a/ayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C MCIIO0JIb30BAaHUEM arrapara ajureopsbl.

3) cBOOOAHO oOmepUpoBaTh MOHATHAMH: (YHKIHUS, CHOCOOBI 3amaHus (YHKIUH, B3aUMHO
oOpaTHble (YHKLUUH, KOMOO3MLUSA (GYHKUMH, rpaduk (PYHKIHMH, BBIIOJIHATH 3JIEMEHTApHbIE
npeoOpa3oBanus TrpadukoB (QYHKIMH; CBOOOJHO OMNEpUPOBATH TMOHATUSAMHU: 0OO0IACTh
ONpeNieJIeHus W MHOXKECTBO  3HaueHUM  (QyHKUMH, HYId (QYHKIUH, T[POMEXKYTKH
3HAKOMOCTOSIHCTBA; CBOOOJHO ONEpPUPOBAaTh MOHATUAMU: YETHBIE M HEYETHBIE (QYHKINH,
nepuogndeckue (QyHKINU, TPOMEXYTKH MOHOTOHHOCTH (PYHKIIMHM, MAaKCUMYMbl U MUHUMYMBI
byHkuMu, HanOoNbIIEE W HAWMEHbINEe 3HAaYeHHWE (YHKIMH HAa TMPOMEXKYTKE; CBOOOIHO
OIIEpPUPOBATH MOHATHAMMU: CTETIEHHAs PYHKLUS C HATypaJlbHBIM U LEJIBIM [TOKa3aTeneM, rpaduk
CTETIeHHON (DYHKIIMU C HATypaJbHBIM M II€JIbIM MOoKa3aTeseM, rpauk KOpHS n-0i CTENEeHU Kak
¢byHKIMH OOpaTHOM CTENeHM C HaTypalbHBIM II0Ka3aTeleM; OIEepPUpPOBATh TMOHATHIMMU:
JTUHENHas, KBaJgpaThuyHash W JApoOHO-NMHEHHass (YHKUWHU, BBIIOJHATh 3JIEMEHTApHOE
UCCIIEIOBAaHHE M  TOCTPOEHHE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH MOHATHSIMHU:
MoKasaresibHasi U jorapupmudeckass QyHKIMHM, UX CBOMCTBA M TpaduKH, HCIOIb30BaTh HUX
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rpaduKu Ui pellieHus] ypaBHEHUH; CBOOOAHO ONEPUPOBAThH MOHITUAMU: TPUTOHOMETpUYECKAs
OKPY)XKHOCTb,  ONpEACICHUE TPUTOHOMETPHUUECKUX (YHKUIMH YUCIOBOTO  apryMEHTa;
UCNOJb30BaTh TIpaduku GYHKUMH JUIs HCCIEAOBAaHUS IPOLIECCOB M 3aBUCUMOCTEH NpU
pelIeHNH 33734 U3 APYruX Y4eOHBIX NPEAMETOB M peabHON KU3HU, BRIpaKaTh (HopMyaamu
3aBUCUMOCTH MEKIy BEJIUYHHAMU;

4) cBOOOTHO ONEPHPOBATH IMOHATHSIMHU: apudMeTHdeckas M TeOMEeTpHuecKas Iporpeccus,
0ecKOHEeuHO yObIBaoIasi FeOMETpUYecKasl IPOrpeccHsl, TMHEHHBIN U SKCIIOHEHIIMAIBHBINA POCT,
(dopMya CIIOKHBIX MPOILEHTOB, UMETh MPECTABICHUE O KOHCTAHTE; UCIIOIb30BATh MPOTPECCHH
Il PELIeHUs peabHbIX 3a]ad MPUKJIAIHOIO XapaKkTepa; CBOOOAHO ONEpHUPOBATH MOHATHAMMU:
MOCJIeI0BATEIBHOCTb, CIOCOOBI 3aJaHHsI ITOCIEI0BATEILHOCTEH, MOHOTOHHBIE  OTPAaHUYCHHBIC
IIOCJIEZI0BATEIBHOCTH, IOHUMATh OCHOBBI 3apOKICHHSI MaTEMaTUYECKOTO aHAIN3a KaK aHaIu3a
0ECKOHEYHO MallbIX; CBOOOJHO ONEPHPOBATH MOHSATHSIMU: HENPEPBIBHbIE (YHKIWH, TOUYKU
paspeiBa Tpaduka (QYHKIUH, acCUMITOTHI Tpaduka (QYHKIUMH; CBOOOJHO OIEPUPOBATH
NOHATHEM: (YHKIIMS, HEMPEPbIBHAS Ha OTPE3KE, MPUMEHATh CBOMCTBA HENMPEPHIBHBIX (HYHKIIMN
IV pelIeHus 3a7ad; CBOOOJHO ONEpUpOBATH MOHATHAMM: IEpBas W BTOpasl MPOU3BOJAHBIC
¢byHKIMHU, KacaTenbHas K TpaguKy (GyHKIMU; BEIYUCIATH TPOU3BOIHBIC CYMMBI, IPOU3BEICHHUS,
YaCTHOIO M KOMIIO3UIMM JBYX (YHKLUUH, 3HATh IPOM3BOJHBIE 3JIEMEHTAPHBIX (DYHKIIMIA;
HCI0JIb30BaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICII TPOU3BOIHON Ul PEILICHUS 3aa4.

5) cBOOOAHO OmEpPUPOBATh MOHATUSMH: MHOXECTBO, OIEPAlMA HAJ MHOXECTBAMH;
HCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIM alapaTr Il ONMCAaHUs pEealbHBIX IIPOLECCOB U
SBJICHUM, TpU PpEIIEHUH 3a1ad U3 JPYruxX Yy4dyeOHBIX NPEAMETOB; CBOOOJHO OIEPUPOBATH
MOHATUSAMM: OIPEICICHUE, TEOpPEMa, YpPABHEHUE-CIEACTBUE, CBOMCTBO MaTEMaTUYECKOIO
00BEKTa, 10Ka3aTeNIbCTBO, PABHOCUIIbHBIE YPAaBHEHUS U HEPABEHCTBA.

6) cBOOOIHO ONEpUPOBATh MOHITUAMK: HATYPAILHOE H LIEJIOC YHCII0, MHOXKECTBA HATYPAIbHBIX
U LEJIBIX YUCEJI, UCII0IB30BaTh Npu3HaKku aeaumoctu nensix yncena, HOJ[ u HOK naTtypaibHbIX
qHCeN IS PeHIeHUs 3a/1a4, IPUMEHATh alropuT™ EBKinza; cBOOOTHO ONEprupoBaTh MOHATHEM
OCTaTKa 10 MOJYJIIO, 3alIMChIBATh HAaTYPAJIbHBIE UMCIIA B PA3JIMYHbIX IMO3UIMOHHBIX CUCTEMAaxX
CUMCJICHHS; CBOOOJHO OIEpPUpPOBATh MOHSTUAMU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX ~ YMCEJ, HPEACTaBIsATh KOMIUIEKCHBbIE 4YHCiIa B  aireOpandyeckod U
TPUTOHOMETPUUECKON (hopMe, BBHINOIHATh apu(PMeTHUYecKue ornepanuy ¢ HUIMH U U300pakarhb
Ha KOOPAMHATHOM INIOCKOCTH.

7) cBO0OO/IHO OIepUpPOBaTh MTOHATUSIMH: UPpALMOHAJIBHEIE, IIOKa3aTeJIbHbIE
u JorapudmMuyeckue HEpaBEHCTBA, HAXOJIUTh WX pEIIEHUS C MOMOIIBI0 PABHOCHIBHBIX
MIEPEXO0/I0B; OCYLIECTBJIATh OTOOP KOPHEW NMpH PELIEHUH TPUTOHOMETPUYECKOTO YpaBHEHUS;
CBOOOJHO  ONEpPUpPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IMPUMEHATH
HeoOxouMble (POPMYJIBI JUIsl PEHIEHUs] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOJHO  OmepupoBaTb  MOHATHSMM:  CHCT€Ma M COBOKYNHOCTb  ypaBHEHUH
Y HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CIIE/ICTBHS, HAXOAUTh PEIICHUS] CUCTEMBI U
COBOKYITHOCTEH pallMOHAJIBHBIX, HMPPALMOHANBHBIX, MOKAa3aTeIbHBIX M JIOTapUPMHUECKUX
YPaBHEHUH W HEPABEHCTB; pellaTh palHdOHAIbHBIE, WPPALMOHAIBHBIE, I10KA3aTEIbHBIC,
norapupMUUEcKue 1 TPUTOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA, COJIEprKalllie MOTYIH U
napaMmeTpbl; NPUMEHATh TpapuyecKue METOJbl JIi PpEeUIeHHs yYpaBHEHUH M HEPaBEHCTB,
a TaKXke 3aJjad Cc IapaMeTpamMM; MOJEIUPOBaTh peajbHbIE CUTYyallMM Ha $3bIKE aireOphl,
COCTABJISITh BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA M HX CHUCTEMBI II0 YCJIOBHMIO 33J1a4H,
HCCIIEeI0BAaTh TIOCTPOCHHBIE MOJIEH C UCIIOJIb30BaHUEM armapara aireOpsl, HHTEPIPETHPOBATh
MTOJTYYEHHBIN pe3yJbTar.

8) cTpouTh rpaguKu KOMMO3HMIUH (YHKIHA C MOMOIIBIO JIEMEHTAPHOTO HCCICAOBAaHUS H
CBOMCTB KOMIO3MIIMM JIBYX (YHKIMI; CTPOUTh T€OMETpUYECKHe 00pa3bl ypaBHEHUH U
HEpaBEHCTB Ha KOOPJMWHATHOHM IJIOCKOCTH; CBOOOJHO ONEpUPOBATh IMOHATUSAMHU: Tpaduku
TPUTOHOMETPUYECKUX (PYHKIMI; MPUMEHATh (PYHKIMU AT MOJESIUPOBAHUS U UCCIIEIOBAHUS
peanbHBIX MPOLIECCOB.




9) wucmonmb30BaTh MPOHM3BONHYIO IS HCCIeNOBaHHMs (YHKOMM Ha MOHOTOHHOCTB
U HKCTPEMYMBI; HAXOIUTHh HauOOJbIlIee M HAMMEHbIIEeE 3HaUCHUs (DYHKIIMHM HENPEephIBHOM Ha
OTpE3Ke; UCMOJIb30BaTh IPOU3BOIHYIO JUI HAXO0XIECHUS HAMJIYUIIEro pelIeHus B IPUKIAIHbIX,
B TOM 4YMCJIE€ COLMAIBbHO-3KOHOMHYECKHX, 3aJauyax, JJIs ONPENEIICHNUs CKOPOCTU U YCKOPEHUs
mporecca, 3ajaHHOro Gopmyinod uiu rpadukoM; CBOOOJHO ONEPUPOBATH IOHATHIMM:
nepBooOpasHasi, ONpeaesIEHHBIN HHTErpall, HAXOUTh MEPBOOOPA3HBIC HIEMEHTAPHBIX (DYHKITHIA
U BBIYMCIATH UHTErpai 1o ¢popmyne HeroroHa—JIeliOHMIa; HAXOUTH IUIOIAAM IIIOCKUX (HUryp
n O0O0OBEMBI TEN € IOMOLIbIO MHTErpaja; HMETh INPEACTABICHWE O MaTeMaTH4YeCKOM
MOJICJIMPOBAaHUM Ha TMpUMepe cocTaBieHus au(p@depeHIuaNbHbIX YpaBHEHUH; pelaThb
NPUKIIAJHbIE 33/1a4M, B TOM YHCJIE COLMATBHO-3KOHOMUYECKOTO M (DPM3UYECKOTO XapakTepa,
CpeACTBaMHU MaTEeMaTUYECKOIO aHaJIU3a.

10) cBOOOAHO OIEPUPOBATH OCHOBHBIMU MOHSATHSAMH CTEPEOMETPUU NPU PELICHUH 33134 U
IIPOBE/IEHUU MaTEMaTHUYECKUX PACCYXIECHUHN; IPUMEHSITh aKCHOMbI CTEPEOMETPUH U CIIEICTBUS
U3 HHUX NPH PEIICHHH TeOMETPUUYECKUX 3a1ay; KIACCU(PHUIMPOBATH B3aUMHOE PACIIOJIOKEHHE
OpSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, HPSIMBIX U IJOCKOCTEH B
MPOCTPAHCTBE; CBOOOJHO ONEPUPOBATH MOHATHUSMH, CBA3aHHBIMU C yIJIaMU B MPOCTPAHCTBE:
MEXJy NPSMBIMH B NPOCTPAHCTBE, MEXKIY HPSAMOM M IIOCKOCTbIO; CBOOOJIHO ONEpUPOBATH
MOHATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHHMKaMH; CBOOOJIHO pacrno3HaBaThb OCHOBHBIE BH/IbI
MHOIOIpaHHMKOB  (MpU3Ma, IOHUpaMHuAa, [psIMOYrojibHBIM  mapamienenunen,  Kyo);
KJ1accu(UIIMpPOBaTh MHOTOTPAHHUKH, BBIOMpash OCHOBAaHMSA ISl KiaccH(UKALUU; CBOOOIHO
OIIEpPUPOBATH NOHATUSAMM, CBA3aHHBIMU C CEYEHHEM MHOTI'OI'PAaHHHMKOB IJIOCKOCTBIO; BBIIOJIHSATD
napajyieIbHOe, [EHTPAIbHOE W OPTOTOHAIBHOE IPOCKTUPOBaHHE (GUTYp Ha IIIOCKOCTD,
BBINOJIHATE M300pakeHHsT (UIyp Ha IUIOCKOCTH; CTPOMTb CEYEHUS MHOTOTPAaHHHKOB
Pa3IMYHBIMU METOJIaMH, BBIIOJHATH (BBIHOCHBIE) INIOCKHE YEPTEXKH W3 PUCYHKOB IPOCTHIX
00bEMHBIX (GUIyp: BHUA CBEpXy, COOKY, CHHU3Yy; BBIYMCIATH IUIOMIATU ITOBEPXHOCTEH
MHOTOTPAaHHHUKOB (IIpU3Ma, MUPaMUAA), TEOMETPHUYECKUX TeI C TNPUMEHEHHEM (QOpMYIIL;
CBOOOJHO  ONEpUpOBaTb MOHATHAMM: CHUMMETPUSl B  IPOCTPAHCTBE, ILIEHTP, OChb
U IUIOCKOCTh CHMMETPHH, LEHTP, OCb M IUIOCKOCTh CHMMETPUH (UTYpPBI; CBOOOIHO
OIIEpPUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpAMHATaM B IPOCTPAHCTBE;
BBINIOJIHATH JACMCTBHSI HaJl BEKTOpaMH; pellaTh 3aJlaud Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKHX
OTHOIIEHUH W HaXO0XJIECHUE T€OMETPUUYECKUX BEJIWNYMH, NMPUMEHSSI M3BECTHBIE METOIBI IPU
pelIeHnr MaTeMaTHYeCKUX 3ajjad MOBBIIIEHHOIO U BBICOKOI'O YPOBHS CIIOKHOCTH; MPUMEHSTh
IIPOCTENIINE TPOTPaMMHBIE CPENCTBA M DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IIPH
pElIeHNH CTEPEeOMETPUUYECKUX 3a/ay; H3BJIEKaTh, MPEoOpa3oBbIBAaTH U HHTEPIPETUPOBATH
MH(OPMAIIHIO O TPOCTPAHCTBEHHBIX FEOMETPHUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTekKax
U PUCYHKaX; MPUMEHSTHh IOJIyY€HHbIE 3HAHMS Ha IMPAKTUKE: CPaBHUBATh M aHAIU3HPOBATh
peaJIbHbIE CUTyallud, IPUMEHATh W3YYEHHBIE MOHATHS B IPOLECCE IIOMCKA pPELIEHUs
MaTeMaTHuecku c(opMynupoBaHHOW MPOOJEMbI, MOJIEIUPOBATh pEAIbHbIE CHUTYaluu
Ha A3BbIKE T€OMETPUH, UCCIIEN0BATh IOCTPOCHHBIE MOJIENH C UCIIOJIb30BAHUEM FE€OMETPUUECKUX
MOHATUM W TeopeM, ammapata anreOpbl, peniarb MPaKTUYECKHE 3aJaud, CBSI3aHHBIE C
HaXOXXJICHUEM TIEOMETPUYECKUX BEIMYUH, HMETh NpPEJCTaBICHHUS OO0 OCHOBHBIX JTamax
pa3BUTHS FEOMETPHUM KaK COCTAaBHOM yacTH (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

11) cBOOOIHO ONEPHPOBATh MOHITHSIMH, CBS3QHHBIMH C IHJIMHAPUYECKON, KOHHYECKOW U
chepuueckoil MOBEPXHOCTAMHU, OOBACHATH CIOCOOBI MOJYYEHHs; ONEPUPOBATH MOHATHUIMU,
CBSI3aHHBIMHU C TeJlaMH BpPALICHUS: LMUIMHIPOM, KOHYCOM, cepoil M IIapoM; pacro3HaBaTb
Tena BpamieHus (MIMHIP, KOHYC, chepa W mIap) U OOBSACHATH CIMOCOOBI TONYYEHHUS Tel
BpalLlleHNs; KJIACCU(PUIMPOBATh B3aUMHOE PpACIONIOKEHUE cepbl U IIIOCKOCTH; BBIYMCIATH
BEJIMYMHBI 3JIEMEHTOB MHOTOIPaHHUKOB U TeJl BpallleHusl, 00BbEMBI U TUIOIIAM MOBEPXHOCTEN
MHOTOI'PaHHUKOB U TeJI BPAILLlCHHsI, FEOMETPUUECKUX TeJl ¢ MpUMEHEeHHEeM (HopMys; cBOOOIHO
OIIEpUPOBAThH MOHATHAMH, CBS3aHHBIMH C KOMOMHAIMSIMK TeJl BPAIlEHUs] 1 MHOTOTPaHHUKOB:
MHOT'OI'pAaHHHK, BIHCAHHBIM B chepy M omMcaHHBIH OKono cdepsl, chepa, BOUcCaHHAs B
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MHOTOIPaHHUK MM TEJIO BpallleHHWs; BBIYUCIATH COOTHOILIEHUS MEXIy IUIOMIAIsIMU
MOBEpXHOCTEH M 00bEMaMHU MOJOOHBIX TeN; M300pa)xarh H3ydaeMmble (DUTYPBI, BBIIOIHSATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEpPXY, COOKY,
CHM3Y, CTPOUTH CEUEHHUS TeJ BpAIleHHs; M3BJICKATh, HHTEPIPETUPOBATh U MPeoOPa30BHIBATH
MH(GOPMALIHIO O IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEICTaBIECHHYIO Ha YepTeKax
U PUCYHKax; CBOOOJHO ONIEPUPOBATh IOHATUEM BEKTOP B IIPOCTPAHCTBE; BBINOIHATH Ollepalvu
Ha/l BEKTOpaMH; 3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B JICKapTOBOM CUCTEME KOOPJIMHAT; pelaTh
reOMETPUUYECKUE 33/1a4M Ha BBIYMCIICHUE YIJIOB MEXAY IPSIMBIMU U IIJIOCKOCTSIMU, BBIYHUCIIEHUE
paccTOSIHUH OT TOYKM /0 IJIOCKOCTH, B LIEJIOM, Ha NMPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METOAa TPH pEIIeHUH; CBOOOJHO ONEPHpPOBATH MOHATUSMH, CBS3aHHBIMU C JBI)KEHHEM B
IIPOCTPAHCTBE, 3HATh CBOIMCTBA JBM)KEHUI; BBIIOJHATh U300paK€HUsT MHOIOI'PAaHHUKOM M TeJl
BpallleHUs NIPU NApAJUIEIbHOM IEPEHOCE, LIEHTPAIbHON CUMMETPUH, 3€PKaIbHON CUMMETPUH,
IIPU TIOBOPOTE BOKPYT MPsIMOil, peoOpa3oBaHus 10100U; CTPOUThH CEUEHUS] MHOTOIPaHHUKOB
U TEJI BPAIllEHU: CEYEHUs LIWINHApa (apauieIbHO U NEPIEHIUKYIIIPHO OCH), CEYEHMs KOHYCa
(mapajuieIbHOE OCHOBAHMIO M IPOXOJAIIEE uYepe3 BEpUIMHY), CEYEHHs IIapa; MCIOJb30BaTh
METOJIbl IOCTPOEHUSI CEUYEHUM: METOJ CJIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ
IIEpEeHOCca CEeKYIIeH IUIOCKOCTH; JO0Ka3blBaThb TIE€OMETPUYECKHE YTBEpIKIEHHS; HPUMEHSTbH
reoMeTpuueckue (akThl I pEIIeHUs CTEPEOMETPHUYECKUX 331ad, MPEAToIararomux
HECKOJIbKO ILIaroB PELIEHMs, €CJIU YCIOBMs NMPUMEHEHUS 3ajJjaHbl B SBHOW M HEABHOU (opme;
pemate 3agauyd  Ha JIOKa3aTe€IbCTBO MAaTEMaTHMYECKUX OTHOUIEHMH M HaXOXAECHHE
IEOMETPUUYECKUX  BEJIMYUH; INPUMEHATh NPOrpaMMHBIE  CpPEACTBA U 3JIEKTPOHHO-
KOMMYHHMKAI[MOHHbIE CHUCTEMbl HIPU PELIEHUU CTEPEOMETPUUECKUX 3a]ay; HPUMEHSThH
[IOJlyYeHHbIE 3HAHMA Ha IIPAKTHKe: CpaBHUBAaTb, AHAJIW3UPOBAaTh U OLIEHUBATh peaJIbHbIE
CUTYalluH, IPUMEHATh U3yUEHHbIE ITOHATHUS, TEOPEMBI, CBOIICTBA B MPOLIECCE TTOMCKA PELICHUS
MaTeMaTH4ecKu c(hOopMyIUPOBAHHOM MPOOIEMBI, MOJICIINPOBATh PEAIbHBIE CUTYAI[MH HA S3bIKE
re€OMETPUHU, UCCIEA0BATh IOCTPOECHHBIE MOJIEIH C UCIOJIb30BAHUEM I€OMETPUUECKUX MOHATUN
U TeopeM, ammapara ajareOphl, peliaTth NPaKTUYEeCKHUEe 3aJayM, CBA3aHHBIE C HaXOXJIEHUEM
r€OMETPUUYECKUX BEIMYMH; UMETh MPEACTaBICHUSI 00 OCHOBHBIX 3Tallax pa3BUTHS I'€OMETPUU
KaK COCTaBHOW 4acTH (GpyHAaMeHTa pa3BUTHsI TEXHOJIOTHIA.

12) cBOOOAHO oOmepupoBaTh MOHATUSAMH: Tpad, TMIOCKUE Tpad, CBI3HBIA Tpad, myTh
B Trpade, Lenb, IUKI, AEPEBO, CTENEHb BEPIIUHBI, JIEPEBO CIYYaWHOTO SKCIEPUMEHTA;
CBOOOJHO OINEPUPOBATh MOHATUSAMU: CIY4alHbIN SKCIIEPUMEHT (OMBIT), CIydailHOE COOBITHE,
3JIEMEHTAapHOE cllyyailHoe CcOObITHE (3JIEMEHTAapHBIH HCXOJ) CIy4alHOTO OIBbITA, HAXOIUTh
BEPOSATHOCTH COOBITMM B ONBITaX C PaBHOBO3MOXHBIMU 3JEMEHTAPHBIMU COOBITUSMU;
HaxoAuTh U (GOPMYIHPOBATh COOBITHS: MepeceueHre, OObEJUHEHHUE IaHHBIX COOBITHI,
cOOBITHE, TPOTUBOIOIOKHOE AAHHOMY, MCIOJB30BaTh AMArpaMMbl Oijiepa, KOOPAWHATHYIO
OpsMyI0 JUId pELIeHHs 3a74ad, IO0Jb30BaThCs (POPMYJION CIIOKEHHUS BepoATHOCTEH Juis
BEPOATHOCTEM JBYX M TpeX CIydyalHBIX COOBITHIi; ONEpPUPOBAaTh MOHSTUSIMH: YCJIOBHAs
BEPOSITHOCTb, YMHOXKEHHE BEPOSITHOCTEH, HE3aBUCHUMBIE COOBITHS, JEpEeBO CIIy4aiHOIro
AKCIIEPUMEHTA, HAXOJUTh BEPOSTHOCTU COOBITHI C MOMOIIbIO IpaBHJIa YMHOXEHHS, JepeBa
Clly4yailHOro OIbITa, MCHOJIb30BaTh (HOpMyNy IMOJHOM BeposTHOCTH, Gopmyny baiteca mpu
pelIeHnr 3a/ay, OINpeAeNsATh HE3aBHUCHUMOCTh COOBITMH MO (opMmysne M N0 OpraHu3aluu
CIly4yallHOro OSKCIIEPUMEHTa; NPUMEHATh H3y4eHHble KOMOMHATOpHBIE (QOPMYNBI  AJs
MIEPEYUCIICHUS 3JIEMEHTOB MHOXKECTB, AJIEMEHTAPHBIX COOBITUN CIy4alfHOTO OIbITa, PELICHUS
3aja4d 1Mo TEOPUU BEPOATHOCTEH; CBOOOIHO ONEpUpOBaTh MOHATHUSAMH: OWHAPHBIM CITydaiiHbIH
OTBIT (MCTBITAaHUE), YCIIEX U HEeyJaua, He3aBUCHUMbIE UCIIBITAHUSI, CEpUsl UCIIBITAHUN, HAXOIUTh
BEPOSTHOCTH COOBITHH: B CEpUM HCHBITAHUNA [0 TEpPBOrO YClexa, B CEpUU HCHBITAaHUN
bepnynnu, B ombITe, CB3aHHOM CO CIIy4allHBIM BBIOOPOM H3 KOHEYHOH COBOKYIHOCTH;
CBOOOJHO ONEpUPOBaTh MOHATUSAMH: CllydailHas BEJMYHMHA, paclpelielieHue BEpOSTHOCTEH,
JyarpaMmma pacipeseneHus, OnHapHas cilydaiiHas BEJIMYMHA, FEOMETPHUUECKOe, ONHOMHUAIIBHOE
pacIpeeleHue.
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13) omepupoBaTh MOHATHUSAMH: COBMECTHOE pacIpelelieHHe JBYX CIyYaiHBIX BEJIWYMH,
UCIOJb30BaTh TaOJIMIy COBMECTHOTO paCHpeAeiCHUs JBYX CIyY4alHBIX BEJIMYUH JUIs
BBIICIICHUS. PACHpPElEICHUs] KaKIOW BEIWYMHBI, ONPEICIICHUS HE3aBHUCHUMOCTH CIy4alHBIX
BEJIMYMH; CBOOOJHO ONEPUPOBATh IIOHATHEM MATEMaTUYECKOrO OXHMJIAHUSA CIIy4alHON
BEJIMYMHBI (pacrpeieeHns), IPUMEHITh CBOMCTBA MaTEMAaTUYECKOT0 OXKHUIAHUS IIPU PELICHUN
3aja4, BBIYUCIATH MAaTEMaTHYECKOE OXHJIAaHHE OWHOMHUAIBHOTO M TE€OMETPUYECKOTO
pacripeniesnieHuil; cBOOOHO ONEpUPOBaTh HMOHATHSMM: IUCIEPCHs], CTaHAAPTHOE OTKJIOHEHHE
CIIy4alHOM  BEJIIMYUHBI, IIPUMEHATH  CBOMCTBA  JUCIEPCUU  CIy4YalHOW  BEIMYMHBI
(pacnpenieneHusl) Opy pelICHUM 3a/ad, BBIYUCIIATH JAUCHEPCUI0 M CTaHJApTHOE OTKJIOHEHUE
TEOMETPUYECKOT0 U OMHOMHAIBHOTO  PACHpENeNeHHH;  BBIYHCIATH  BBIOOPOYHBIC
XApaKTEepUCTUKK IO JaHHOM BBIOOPKE U OLIEHUBAThb XapaKTEPUCTUKU TIEHEpalbHOM
COBOKYITHOCTHU JIAHHBIX N0 BEIOOPOUYHBIM XapakTepucTukaMm. OIEHUBATh BEPOSTHOCTH COOBITUI
U TIpOBEPATH  MPOCTEHIIME  CTATUCTUYECKUE  TMIIOTE3bI, IOJB3YSICh  HU3YYCHHBIMHU
pacnpeaeIICHUsIMHU.

1.4. Kosin4yecTBO 4acOB Ha OCBOEHHE MPOrpaMMbl y4e0OHOI0 NpeaMeTa:

yueOHasi Harpy3ka ooyuaromierocst 324/336 gacos (2023/2024 r.H.), B TOM
YyucCIe:

JJIS OYHOH (POPMBI 00yYeHUS:

aynuTOpHas yueOHas Harpy3ka oOyyatomierocs 318/300 gacos;

caMocTosiTeNIbHas paboTa odyyatomierocs -/20 4acos;

KOHCyJbTauu 6/8 Jaca;

POMEKYTOUHAs arTecTanus -/8 yaca.

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

2.1 O6beM yueOHOro npeaMera M BUAbI y4eOHOI padoThI

NJIs1 OYHOM (POPMBI 00yYeHUSs

Bupx yue0Hoii padoThI Oovem uacos
(2023/2024 r.1.),

Y4eOHasi Harpy3Ka (Bcero) 324/336
AynuTopHasi yueOHasi Harpy3ka odyuarwuierocsi (Bcero) B 318/300
TOM YHCJIC:

TEOPETUIECKOE O0yUeHHE 220/202

NPAKTUYCCKHUE 3aHATHUS 98/98

npo¢ecCHOHAILHO-OPHEHTHPOBAHHOE COIeP KAHME

TEOPETHYECKOE 00yUCHUE 20/12

NPAKTUYCCKUE 3aHATHSI 10/10
CamocrosiTesibHas paboTa o0yuawierocs (Bcero) -/20
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KoncyabTamun 6/8
IIpomexyTouHas aTTecTaums B QOpME IK3aMeHA -8

Bcepoccuiickas mpoBepouyHass pabora (MpW HAIMYUK 10 JTAHHOMY YyYeOHOMY
MpeaMeETy), OpraHuzyemasi B paMKax MEpOINPUSITUH TTO OLICHKE KayecTBa 00pa3oBaHus,
IPOBOJUTCS 3a cUeT 00BEMA BPEMEHH, OTBEJICHHOTO Ha y4eOHBIN MpEeAMET, COTIACHO
HOPMATHUBHO-TIPABOBBIM aKTaM.
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2.2 TemaTuyeckuii IJIAH M COleP:KAHUE Y4eOHOT0 nMpeaMeTa «MaTeMaTHKa)

1U1s1 ouHOM hopmbl 00ydeHus (2023 r.H.)

HaumeHnoBanue Coaep:xanue yueOHOI0 MaTepHaJia NPaKTHYeCKHe 3aHATHS, Oo0bem
pa3iaesioB U TeM caMOoCTOsITeJIbHAsI padoTa 00y4aloIIuXCs 4acos
1 2 3
1 cemecTp 94/42
Paznen 1. Unciaa u Boruucienusi. MHoKecTBA.
Tema 1 Conep:xaHue yu4eGHOT0 MaTepuaJia 8/2
Pa3Burue 1 | 1.Lensie u pannonansHble uncna. JlefictButensasie yncia. [IpubmmkenHple Beraucnenus. [IpudmmkenHoe 3HaUeHIe
IOHATHUA 0 YHCJIe BEJIMYHMHBI U TIOTPELUTHOCTH PUOIMIKEHUH. 2
2 | 2.KomnnekcHsle uyncia. ApupmMeTnieckue IeHCcTBUS HaJ KOMIUIEKCHBIMH YHCIIaMH. 2
3 | 3.Kommekcubie uncia. TpuroHomerpuyeckas opma 3armmucy 4nucia 2
4 | AllpakTuyeckas padora Ne 1 «[loHsTHE MHOXKECTB YHCEI» 2
5 | 5.BxoaHO# KOHTPOJIb 2
Pa3zjnen 2. ®yHkuuu u rpaduku
Tema 2 Cojaep:kaHue yueOHOro MaTepuaJia 8/4
DYyHKIHH, HX 6 | 1.®ynkuun. CrnocoOsl 3aganust pyHkuuu. I'paduku pynknuu. ColicTBa QyHKIMH. 2
CBOMCTBA M 7 | 2.06patsbie pyHknuu. O6macTh onpeaeneHus 1 001acTh 3HaYeHUH oOpatHoi GpyHkuun. ['paduk oOpaTHOH 2
rpaduku. ¢bynkuun. Cinoxaas QyHKIHs (KOMITO3UIINS)
8 | 3.IIpakTuueckas padora Ne 2 «Pynkuuu. CBoiicTBa QyHKIMI» 2
9 | 4.1Ipeobpa3zoBanue rpadukoB ¢pyHkuuil. Buapl npeodpa3oBaHuii. 2
10 | 5.MIpakTnyeckas padora Ne 3 «IIpeobpazoBanus rpadukoB QyHKIHID» 2
11 | ITpogeccnoHANHHO-OPHEHTHPOBAHHOE COAEPKAHNIE 2
6. Onncanye NPON3BOICTBEHHBIX NTPOLIECCOB € TIOMOIIBIO TPapUKOB QYHKIIUHA
Pasnes 3. OCHOBBI TPMTOHOMETPHH
Tema 3 Conep:xanue yueOHOro MaTepuaJa 10/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. BpamarensHoe auwkenue. TPUrOHOMETPHYECKAS OKPYKHOCTh 2
ckue BbIpakeHus | 13 | 2.CuHyc, KOCHHYC, TAHT€HC M KOTaHreHC yncna. OCHOBHbIE TPUTOHOMETPHYECKHE TOXKIECTBA, 2
14 | 3.IlpakTnyeckas padora Ne 4 «Tpuronomerpuyeckue GyHKIUH YUCIOBOTO apryMEHTa 2
15 | 4.®opmynsl npuseaeHusa. CUHyC, KOCHHYC U TAHTE€HC CyMMBI M pa3HOCTHU ABYX yrioB. CHHYC U KOCHHYC JIBOITHOTO 2
yraa. PopMyITel MOJIOBUHHOTO YTJIA.
16 | 5.IIpeobOpazoBanus CyMMBbI TPUTOHOMETPUYECKUX (DYHKIIMH B MPOU3BEICHUE U TIPOU3BEJICHUS B CyMMY. BhipaskeHnue 2

TPUTOHOMCETPHUYICCKUX (bYHKL[I/Iﬁ 4UCpe3 TAHTI'CHC ITOJIOBUHHOI'O apTyMCHTA.
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17 | 6.MMpakTnyeckas padora Ne 5 «OcHOBHbBIE (POPMYITBI TPUTOHOMETPHIY 2
18 | 7.IlpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPHUYECKHUX BBIPAKECHUH. 2
19 | 8.lpakTtnyeckas padora Ne 6 «I[IpeoOpa3oBaHus NPOCTEHIINX TPUTOHOMETPUIESCKUX BBIPAsKEHHID) 2
Tema 4 Conep:xaHue yu4eGHOr0 MaTepuaJa 6/2
Tpuronomerpuye | 20 | 9. TpuronoMeTprdeckue GyHKIUH, X CBOMCTBA U IPapuKK 2
ckue pynkuuu. |21 | 10.IIpakTuyeckas padora Ne 7 « TpuroHomerpuueckue GpyHKIUI». 2
22 | 11.06patHbIe TpUrOHOMETpUUecKre PYHKIMH. APKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIIA. 2
23 | IIpodeccnoHaTIbLHO-OPHEHTHPOBAHHOE COJleP/KaHue 2
12.Mcionp30BaHme CBOMCTB TPUTOHOMETPUIECKHX (PYHKIIMH B MpodecCHOHATBHBIX 3a/1adax.
Tema 5 Copep:xkaHue y4eOHOr0 MaTepuasa 10/6
Tpuronomerpuye | 24 | 13.Ilpocreiinine TPUrOHOMETPUYECKHE YPABHEHUSL. 2
cKue ypaBHeHHMsI | 25 | 14.Meroas! pelieHUs] TPUTOHOMETPUUECKUX YPaBHEHUH. 2
U HepaBeHCTBA. | 26 | 15.PelieHue TpPUroHOMETPUYECKUX YPABHEHUIA. 2
27 | 16.JIpakTnyeckas padora Ne§ «lIpocreiitme TpUTOHOMETPHUYECKHE YPABHEHHSD) 2
28 | 17.IlpocTeiinirie TPUrOHOMETPUYECKHE HEPABEHCTBA. 2
29 | 18.IMpakTuyeckas padora Ne9 «IIpocreiine TPUrOHOMETPUIECKUE HEPABEHCTBAY 2
30 | 19.MpakTuyeckas padora Nel( «CucteMbl TPHTOHOMETPUYECKUX YPAaBHEHUI» 2
31 | 20.Pemenne TpUTOHOMETPUYIECKIX YPAaBHEHHH U HEPABEHCTB, B TOM YHCIIE C HCIIOJIF30BAHUEM CBONCTB (DYHKIIWH. 2
Paznen 4. Crepeomerpust
Tema 6 Copep:xkanue yuyeGHOro MaTepuaJia 6/2
Brenenue B 32 | MpodeccnoHATBLHO-OPHEHTHPOBAHHOE COeP:KAHME 2
cTepeoMeTpHIo. 1.Bugsl mmockux ¢uryp u ux mwiomanp. IIpakTuko-opueHTHPOBaHHbIE 331a4H B Kypce F€OMETPHH Ha TNIOCKOCTH.
33 | ITpodeccHoOHATLHO-OPUEHTHPOBAHHOE COIEPKAHME 2
2.OCHOBHBIE POCTPAHCTBEHHBIE (DUTYPBI. AKCHOMEBI CTEPEOMETPHH.
34 | 3. Terparup. [lapamnenenwes,. 2
35 | 4. lIpakTuyeckas padora Ne 11 «Ceyennsi. 3a/1aun Ha IOCTPOCHUE CEUCHUI». 2
Tema 7 Conep:xanue yueOHOro MaTepuaJa 12/8
Ipsimble U 36 | 5.IlapaminenbHOCTH NPSMBIX M ITIOCKOCTEH. 2
ILUIOCKOCTH B 37 | 6. lIpakTnyeckas padora Ne 12« lapaienbHOCTh OPSIMBIX U IIFIOCKOCTE». 2
MPOCTpPaHCTBeE. 38 | 7. lleprieHAMKYISIPHOCTH NPSIMBIX M IJIOCKOCTEM. 2
39 | 8. [leprieHanKysip M HAKIOHHASL. YTOJI MEXJY IPSIMON M TUIOCKOCTBIO. 2
40 | 9. Teopema 0 Tpex NEPHECHAMKYIISPAX. 2
41 | 10.lIpakTnyeckas padora Ne 13 «Teopema o Tpex NepHEHIUKYISIPax». 2
42 | 11. IByrpannsiii yroiu. IlepneHauKyIIpHOCTD ABYX INIOCKOCTEH. 2
43 | 12. IlpakTnyeckas padora Ne 14 «[lepneHauKyISIPHOCTD B IPOCTPAHCTBEY. 2
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44 | 13. I'eomeTpudeckne MpeoOpa3oBaHusI IPOCTPAHCTRA. 2
45 | 14. IlpakTuyeckas padora Ne 15 «IIpsMbie 1 MIIOCKOCTH B TPOCTPAHCTBE 2
Paszpnen S. BekTopsl B IpocTpaHcTBe
Tema 8 Cojaepsxanue yueOHOr0 MaTepuaJia 10/6
Koopaunarel u 46 | 1.IlonsTHE BEKTOpA HA IIOCKOCTH U B TIPOCTpaHCTBE. Buasl BekTopoB. JleticTBus ¢ BekTopamu. Oniepannn Haj 2
BEKTOPBI. BCKTOPaMH.
47 | 2.Pemenne MpakTHUSCKUX 33]1a4. 2
48 | 3. [IpakTuyeckasi pabora Ne 16 «BekTOphI B IPOCTPAHCTBE» 2
49 | 4.Meron KoOpAMHAT B MpocTpaHcTBe. [IpsMoyronpHas cuctemMa KOOpAMHAT B IIPOCTPAHCTRE. 2
50 | 5. Metox koopauHat B ipocTpancTBe. Koopamaater Bektopa. CBSI3b MEXKIY KOOPAWHATAMH BEKTOPa U 2
KOOpJIMHATAMH TOYEK.
51 | 6.Pemenue 3anau. KoopanHaTsl M BEKTOPHI 2
52 | 7. llpaktuyeckas padora Ne 17 «MeToa KOOpIUHAT B IPOCTPAHCTBE 2
53 | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEPKAHUE 2
8.IlpakTnyeckas padora Ne 18 «KoopannaTHas m1ockocTs. BeruncieHre paccTosHAN | TUTOINAACH Ha TNIOCKOCTH.
KonnuecTBeHHBIC pacueTh».
Pa3nen 6. Kopun, crenenu u jorapumsl.

Tema 9 Cojaep:kaHue yueOHOro MaTepuajia 12/4
Kopuu n 54 | 1.Kopuu u crenenu. KopHu HaTypanbHOM CTEIICHH U3 YKCJIA  UX CBOMCTBA. 2
CTeleHm. 55 | 2. KopeHb N-0ii CTENEHH U €T0 CBOMCTBA 2

56 | 3. Crenenu c panMoHaIBHBIMHU ITOKA3aTENSIMH, X cBOicTBa. CTENEHH C JISHCTBUTEIBHBIMH TIOKa3aTEeNIMHK, UX 2
CBOMCTBA.
57 | 4.Crenenu ¢ palOHaJIbHBIMU TIOKA3aTENSIMH, UX CBOMCTBA. CTENeHH C 1eHCTBUTEILHBIMY OKA3aTENAMH, UX 2
CBOMCTBA.
58 | 5. UppaumonasbHble ypaBHEHHs 1 HEPABEHCTBA 2
59 | 6.1TpakTuueckas padora Ne 19 «/ppannonanpHble ypaBHEHHUS U HEPABEHCTBAY 2
60 | 7. Crenennas ¢ynkuus [IpeoOpa3oBanus palioHaIbHBIX, HPPALMOHAIBHBIX, CTEIICHHBIX BBIPAKEHUH. 2
61 | 8.IlpakTuueckas padora Ne 20 «KopHu u crenieHn» 2
Tema 10 Copep:xkanue yu4eGHOro MaTepuaJia 12/2
Hoxa3zareapnasa | 62 | 9. llokazaTenpHas QyHKIHS. 2
Gynxnus. 63 | 10. IlokazaTenbHble ypaBHEHHUSI. 2
64 | 11. IlokazaTenbHble HEPABEHCTRA. 2
65 | 12. TlokazaTtenbHble HEPABEHCTBA M YpaBHEHUSI. 2
66 | 13.CucreMbl MOKa3aTelIbHBIX YPaBHEHUI. 2
67 | 14.IlpakTuyeckas padora Ne 21 «Iloka3arenbHble ypaBHEHHs 1 HEPABEHCTBA» 2
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68 | 15.Koutpossnas pa6ora «Mroru 1 cemectpay»

2

|

2 cemecTp 126/56
Tema 11 Copep:xkaHue y4eGHOro MaTepuaJia 16/4
Jlorapudmeol. 69 | 17.Jlorapudm. [lpaBuna neiictuii ¢ norapudmamu. Ilepexon Kk HOBOMY OCHOBaHHIO. 2
70 | 18. [eiicTBus ¢ norapupmamu. 2
71 | 19. Jlorapudmudeckas GyHKIHSL. 2
72 | 20. ITpaktunyeckasi padora Ne 22 «[Ipeobpa3zoBaHus moka3zaTeJIbHBIX U JOrapu(PpMUUECKUX BHIPKESHHID) 2
73 | 21. JlorapupmMudeckrie ypaBHEHUS 2
74 | 22. JlorapudMudeckrue HepaBeHCTBA 2
75 | 23. Jlorapudmudeckne ypaBHEeHHS U HEPABEHCTBA 2
76 | 24.Cuctembl jorapupMHUUECKUX YpaBHESHHN 2
77 | 25.J1pakTuyeckasi padora Ne 23 «Jlorapudmuyeckue ypaBHEHHs 1 HEPABEHCTBA» 2
78 | IpodeccnoHATHHO-OPHEHTHPOBAHHOE COIEPIKAHHE 2
26.Ilpumenenne norapugma. Jlorapudmudeckas cnimpans B npupoze. Ee MaTemarnyeckue cBOHCTBA
Pasnes 7. MHOrorpaHHHMKH M KpYyIJIble TeJla.
Conep:xaHue y4eOHOT0 MaTepuaJia 10/6
79 1. Ilonsrue MHOTOrpaHHrKa. Ero sjeMeHTHI: BepiiuHbl, peodpa, rpanu. Juaronans. Ceuenne. Brimykibie u 2
HEBBITYKJIbIE MHOTOTPAHHHKH.
80 | 2.Ilpusma. [apannenenumnen 2
Tema 12 81 3. llupamuga. Bugsr nupamu. 2
MHoOrorpaHHHK 82 4. IlpaxkTuyeckasi padora Ne 24 «[Lionaas MOBEPXHOCTH MHOTOTPAHHUKOBY 2
u 83 | 5.Cummerpus B mpoctpancTBe. CHMMETpHs B KyOe, mapajuiesienure/ie, Npu3Me, mupamu/e. 2
84 | IlpodeccnoHATBLHO-OPHEHTHPOBAHHOE COJIEPIKAHME 2
6.IIpumepsl cummeTtpuii B mpodeccuu.
85 | 7. IlpakTuueckasi padora Ne 25 «lIpaBusibHble MHOTOTPaHHHUKI. 2
86 | 8. [IpakTnueckas padora Ne 26 «MHOTrOrpaHHUKN 2
Tema 13 Conep:xanue y4eOHOT0 MaTepuaJia 8/2
Tesa BpameHus 87 | 9.1lunmuup, IMIMHAPUYECKas OBEPXHOCTh. [11011a1p MOBEPXHOCTH ITUIIMHIIPA. 2
88 10. Konyc, koHMYecKasi oBepXHOCTh. Ilnomnaas noBepXHOCTH KOHYCA. 2
89 11.Yceuennsiii konyc. CeyeHre yCeUeHHOr0 KOHyca 2
90 12. lllap u cepa, ux ceuenus. BzanmHoe pacmonokenne cdepsl ¥ IIIOCKOCTH, KacaTeJlbHasl INIOCKOCTh K cdepe. 2
91 | 13. IpakTuyeckas padora Ne 27 «Kpyrisle Tena» 2
Tema 14 Conep:xanue y4eOHOr0 MaTepuaJia 8/10
O6BeMBbI TeJl 92 | 14. Ilonsarue o6béma. OcHOBHBIE CBOMCTBA 00BEMOB Te1.O0BEM NPAMOYTOILHOTO NapajeNenumnea, NpH3Mbl, 2
IJTHHIPA.
93 | 15. lIpakTuyeckas padora Ne 28 «O0bEM npsIMOYTOIBHOrO NMapajjieJenuIe1a, IPU3MBbIL, IITHHIPAY» 2
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94 | 16. O6peM npaMuIBl ¥ KOHYCA. 2
95 | 17. Pemienne 3ana4 no teme «O0BEM MUPaMUABI U KOHYCa» 2
96 | 18. IIpakTuyeckas padora Ne 29 «O0bEM nupaMuabl U KOHYCa» 2
97 | 19. llpakruyeckas padora Ne 30 «O0bEM m1apa u mwiomaas chepob» 2
98 | 20. [Tomo6ue ten. OTHOIEHUE TUIOIIANCH MMOBEPXHOCTEH M 00BEMOB IMTOAOOHBIX TEI 2
99 | 21. IpakTuyeckas padora Ne 31 «V3MepeHus B TeOMETPUNY 2
100 | MpodeccnonaILHO-OPHEHTHPOBAHHOE COIEPKAHHE 2

22. llpakTuyeckas padora Ne 32 «Vcnonp3oBanre KOMOMHALIMI MHOTOIPAaHHUKOB U TeJ BpallleHHUs B TIPAKTHKO-
OpPHEHTUPOBAHHBIX 3aJa4ax».

Paznen 8. Hauaja MaTeMaTH4eCKOro aHaJIu3a

Tema 15 Coaepxanue y4ed0HOr0 MaTepuaja 4/2
Mpenen 101 | 1. IIpemein mociiefOBaTEIbHOCTH. 2
102 | 2. [Ipenen QpyHKIIMU, OCHOBHBIC CBOIMCTBA U NPaBUJIa BEIYHUCIICHHUSI. 2
103 | 3.IMpakTnyeckas padora Ne 33 «IIpenennny 2
Tema 16 Conep:xanue yueOHOro MaTepuaJia 12/10
IpousBoanas 104 | 4.TTonsiTHe MPOM3BOAHON (QYHKIINH, €€ TEOMETPUIECKUA U (PU3NIECKUI CMBICTI. 2
105 | 5. TIpaBuna nuddepentmpopanus. Tabnuia npousBoaHbX. AnddepeHmpoBanne ClIoKHBIX QYHKINH. 2
106 | 6. IpakTnyeckas padora Ne 34«/luddhepeHimpoBanrie BEIpaKCHAN) 2
107 | 7.'eoMeTpuyeCcKUil U PU3MUECKHIIA CMBICI IPOU3BOIHON 2
108 | IIpodeccuOHAIBLHO-OPMEHTHPOBAHHOE COAEP:KAHHNE 2
8.IlpakTnyeckas padora Ne 35 «Puzuueckuii CMBICI IPOU3BOAHON B IpodecCHOHATBHBIX 3aa4ax».
109 | 9. MccnenoBanue 3NeMEeHTapHBIX (YHKIUI HA MOHOTOHHOCTD ¥ TOYKH 3KCTpEMyMa. 2
110 | 10. MccnenoBanue 3JeMEHTApHBIX (YHKITMIA HA HAMOOJIbIIIEe U HAMMEHBIIIEE 3HAYCHHE C TIOMOIIBIO ITPOU3BOIHOMN 2
111 | 11. IlpakTuyeckas padora Ne 36 «Hanbonpliee 1 HanMeHblIee 3HaUeHUE (PYHKIMH HA OTPE3KEN 2
112 | 12. IlpumMeHeHHE TPON3BOAHOM K HICCIIEIOBAHUIO (PYHKIIUH M MTOCTPOeHHUIO TpadukoB. [Ipon3BogHbIe 00paTHOM 1 2
KOMITO3UIIMU (QYHKITHH.
113 | 13. IlpakTuueckas padora Ne 37 «[IpumMeHeHNE TPOM3BOJHON K HCCIIEAOBAHHIO (DYHKIIUI U TIOCTPOCHHIO 2
rpaduKoB»
114 | IIpodeccHOHAIBLHO-OPHMEHTHPOBAHHOE COEPKAHUE 2
14. TIpaktuyeckass padora Ne 38 «HaxoxjeHme ONTUMAIBLHOTO pe3yibTaTa C IIOMOIILI0 TPOU3BOJHON B
MIPAKTHYECKUX 3a/1a9axy.
ConeprxaHue y4eOHOT0 MaTepHaja 10/8
Tema 17 =
115 | 1.IlepBooOpa3nas. HeonpeneneHnslii HHTErpail. 2
Hnrerpai u ero 116 | 2. CiocoObl HAXOXKJICHHUS HEONPEISIEHHOTO HHTerpasa 2
MpUMEHEHNE 117 | 3. IpakTuyeckasi padora Ne 39 «CriocoObl HAX0XKICHUS HEONPEACIICHHOIO0 HHTErpaiay 2
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118 | 4. Ompenenennsiii naTerpan. @opmyna HetoToHa-JleiibHuIA. 2
119 | 5. Bel4uCIIeHHs OIIPEIEICHHOIO HHTErPaIa. 2
120 | 6.JTpakTuyeckas padora Ne 40 «Brruncienus onpeaeIeHHOro HHTErpaaay 2
121 | 7.I'eomeTpuueckuii cMBICI oripenereHHoro uarerpana. ®opmymna Hetorona - JleitOuuma. Pemenne 3amaq Ha 2
IPUMEHEHUE HHTETpasa AJsl BbIYMCICHHS (PU3MUECKUX BEJIMYMH M IUIOmaaei
122 | 8. IlpakTnyeckasi pagora Ne 41 Pemenue 3a1a4 Ha NpUMEHEHHsI HHTErpasa B U3UKE U TE€OMETPUH 2
123 | IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 2
9.IIpakTnyeckas padora Ne 42 «PemieHrie 3a1a4 Ha IPUMCHEHHE HHTErPajia
Pa3nen 9. BeposiTHOCTH U CTATHCTHKA
Tema 18 Conep:xanue yueOHOro MaTepuasa 8/-
MHoKecTBA. 124 | 1.ITonsite MuOkecTBa. [TogMHOKecTBO. Onepaliuu ¢ MHOYKECTBAMH. 2
JJ1eMeHThI 125 | MpodeccnonaILHO-OPHEHTHPOBAHHOE COIEPKAHME 2
Teopuu rpados 2.0mepanuy ¢ MHOKECTBaMU. PelieHne npuKiIagHbIX 3a1a4
126 | 3.ITonsitue rpada. Ces3HbIi rpad, AepeBo, HUKI Ipad) Ha MIIOCKOCTH 2
127 | 4.Tlpumenenue rpadoB K pEIICHHUIO 33129, 2
Tema 19 Conep:xaHue y4eOHOT0 MaTepuaJia 8/2
KoMGHHATOPHK 128 | 5.0cHOBHBIE IOHATHUS KOMOMHATOPUKU. 3a1a4M HA MOJCUET YHCIIA pa3MEIleHUH, IepecTaHOBOK, COUETAHUH. 2
a M CTATHCTHKA 129 | 6.Pemenne KOMOMHATOPHBIX 3a/1a4 2
130 | 7. Crartuctuueckas o00pabOTKa JaHHBIX 2
131 | 8.Pemenue 3amau Ha epebop BapuantoB. Dopmyna 6maoma Herotona. Tpeyroasauk [lackans. 2
132 | 9.ITpakTuyeckas padora Ne 43 «DneMeHTb KOMOWHATOPUKUY 2
Tema 20 Coaep:xanue yueOHOro MaTepuaja 14/2
JaeMeHThI 133 | 10.CoObITHE, BEPOSITHOCTD COOBITHSI, CIIOXKEHHE  YMHOKEHHE BeposiTHOCTe!. [ToHsTHe 0 He3aBUCHMOCTH COOBITHIA. 2
Teopun 134 | 11. IlpodeccnoHATHHO-OPHEHTHPOBAHHOE COJEPKAHUE 2
BEpOSITHOCTEii. 12. TlepBuunas 06paboTKa CTaTUCTHYECKUX JaHHBIX. [ paduueckoe ux mpencrasienue. Haxoxnenue cpeannx
XapaKTEepPUCTUK, HAOJIIOaeMbIX JaHHBIX
135 | 13.BepositHOCTD B mpoheccHOHANBbHBIX 3afadax. OTHOCHTENbHAass YacToTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. 2
CraTtucTiuecKoe onpeeseHue BeposTHOCTH. O1eHKa BEPOSTHOCTH COOBITHS
136 | 14.IlepBuunass o0pabOTKa CTATHCTUYECKMX HaHHBIX. ['paduueckoe ux mpencraBieHue. HaxoxaeHue cpemaHux 2
XapaKTePUCTHK, HAOIOaeMbIX JaHHBIX
137 | 15. JluckpeTHas ciIy4aiiHas BEIMYHHA, 3aKOH €€ paclpeaeNeHHsl. 2
138 | 16.YucioBble XapaKTEepUCTUKU TUCKPETHOH ciydaiiHOH BeanyuHbl. [ToHsATHE 0 3aKOHE OOJIBIINX YHCE. 2
139 | 17. Knaccugeckoe oInpeielIeHHe BEPOSTHOCTH. 2
140 | 18.IlpaxkTuyeckasi padora Ne 44 «PerieHue 3a7a4 Ha BBIYMCICHUE BEPOSITHOCTY 2
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Pa3znesn 10. YpaBHeHus1 1 HEPaBeHCTBA

Tema 21 Coaep:xkanue yuedOHOro MaTepuaja 18/6
YpaBuenusau | 141 1.PaBHOCHUIIBHOCTb YPaBHEHUI, HEPABEHCTB, CUCTEM. OCHOBHBIE IPHEMBI HX PEIICHHUSI. 2
HepaBeHCTBA 142 | 2. Vicnonp30BaHNe CBOWCTB U IpaduKOB QYHKIMIA NPU pElICHNH YPaBHEHUI U HEPABEHCTB. 2

143 | 3.Pemenue nokaszaTeJbHbIX, JOTapUPMUISCKUX YpaBHEHUH, HEPABEHCTB, CUCTEM. 2
144 | 4 TIpakTnyeckasi padora Ne 45 «OcHOBHBIE TPUEMBI M METOMBI PEIICHUN YpaBHEHNH, HEPABEHCTB, CHCTEM 2
145 | 5. PemieHue TpUrOHOMETPUUECKUX YPABHEHUI 1 HEPABEHCTB. 2
146 | 6. Pemenune panroHaNbHBIX, UPPAIMOHANBHBIX YPABHEHUH, HEPABEHCTB, CUCTEM. 2
147 | 7. llpaktnyeckasi pabora Ne 46 «PenieHne TpUTOHOMETPUYECKUX YPABHEHUH U HEPABEHCTBY 2
148 | 8. Pemenuie ypaBHEHHI ¥ HEPABEHCTB C MapaMeTpamMu 2
149 | 9.0mpegnenenue Mmoayis. PackpeiTue Moayns no onpeaenenuro. IIpocTeiliivne ypaBHEHHsI U HEPABEHCTBA C MOJIYJIEM. 2
IIpuMeHeHne paBHOCHIIBHBIX IEPEXOIOB B ONPECIICHHBIX THIIAX YPABHEHUI H HEPABEHCTB C MOAYJIEM.
150 | 10.MMpakTnyeckas padora Ne 47 «[Ipocrelinme ypaBHEHHsI 1 HEPABEHCTBA C MOIYJIEMY. 2
151 | [IpodeccnoHAIBLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 2
11.Pemienne TEKCTOBBIX 337249 MPOPECCHOHAIEHOTO COIePIKaHusI.
152 | TIpodeccrnoHATbHO-OPUEHTUPOBAHHOE COIePKAHME 2
12.PerieHre TEKCTOBBIX 33724 MPOPECCHOHATILHOTO COJICPIKaAHUS.
IMoBTOpeHue Coaep:xanue yueOHOro MaTepuaja 10/4
MaTepHaJa 153 | 1.JloBTOpeHue MaTepuana (reoMeTpus) 2
154 | 2.IToBTOpeHune Marepuaia (reoMeTpus) 2
155 | 3.JIpakTuyeckasi padora Ne 48 «IIpumeHeHne ONOPHBIX 3HAHUH 110 TEOMETPUN» 2
156 | 4.]loBTOopeHue Matepuana (anredpa ¥ HadyaJla MATEMaTHIeCKOro aHaJIN3a) 2
157 | 5.]loBTopenune Matepuaia (anrebpa ¥ Hadyajga MaTEMaTHYECKOTO aHAIN3a) 2
158 | 6..IIpakTnyeckasi padora Ne 49 «[IpumeHeHre OMOPHBIX 3HAHHUN TI0 alre0pe U MaTeMaTHIeCKOMY aHAIH3Y» 2
159 | 7.MroroBas KoHTpoIbHas paboTa 2
Koncynpranum 6
[TpomexyTounas atrectanus B OpMe dK3aMeHa
Bcero: 324
Ju1st ouHOM hopmbl 00ydeHust 2024 r.H.
HaumenoBanue Copep:xanue yue0HOIro MaTepHuaJia NPpaKTHYECKUE 3aHATHS, O0bem
pa3aeioB H TeM €caMOCTOAATe/IbHAasI padoTa 00y4alonuxcs 4aco0B
1 2 3
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1 cemecTp

90/42

Paznea 1. Unciaa u Boruucienusi. MHo:KecTBA.

Tema 1 Cojaep:kaHue yueOHOr0 MaTepuajia 8/2
Pa3Burue 1 | l.Lensie u paunonanbHeie uncina. [eiictBurensusie uncna. [Ipubnmxennsle Beruncienus. [IpubnmkeHHoe 3HaUeHue
MOHATHUA 0 YHUCJIe BEJIMYHMHBI U TIOTPELTHOCTH PUOIHIKEHUH. 2
2 | 2.KommnekcHsle yncna. ApupMeTniaeckue IecTBUS HaJ KOMIUICKCHBIMHA YHCITaMHU. 2
3 | 3.Kommnekcuplie uncna. Tpuronomerpudeckast popma 3ammmucy 9nucia 2
4 | 4.1IpakTnyeckas padora Ne 1 «[loHsTHE MHOXECTB YUCEID) 2
5 | 5.BxonHO# KOHTPOJIB 2
Paznen 2. ®ynkuuu u rpagpuxku
Tema 2 Copep:xkanue y4yeGHOro MaTepuaJia 8/4
DYHKIMH, HX 6 | 1.®ynkuun. CriocoOsl 3aganust yHkiun. ['paduku pynknym. CBolicTBa QyHKINH. 2
CBOMCTBA U 7 | 2.06patsbie pynkuuu. O61acTh onpeaeneHus 1 001acTh 3HaYeHUH oOpatHol GpyHkuun. ['paduk oOpaTHOH 2
rpaduku. ¢ysaxrmm. CrnoxHas QyHKINS (KOMITO3UIIHS)
8 | 3.IIpakTuueckas padora Ne 2 «Pynkuuu. CoiicTBa QyHKIMI 2
9 | 4.IlpeoOpazoBanue rpadukos GyHKIMiA. Buasl npeoOpa3zoBaHuil. 2
10 | 5.MpakTnyeckas padora Ne 3 «IIpeobpazoBanus rpapukoB QyHKIHID» 2
11 | ITpogeccHOHATHHO-OPHEHTHPOBAHHOE COAEPKAHIE 2
6. Onricanre IPON3BOICTBEHHBIX MPOIIECCOB C TOMOINEIO TPaUKOB (HyHKITHIA
Pa3nes 3. OcHOBBI TPMTOHOMETPHH
Tema 3 Copep:xanne y4eGHOro MaTepuajia 8/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. BpamarensHoe auwkenue. TPUrOHOMETPHYECKAS OKPYKHOCTh 2
CcKue BbIpaxkeHusl | 13 | 2.CuHyc, KOCHHYC, TAHI'€HC M KOTaHTeHC yucia. OCHOBHbBIE TPUTOHOMETPHUECKHE TOXKAECTBA, 2
14 | 3.IlpakTnyeckas padora Ne 4 «Tpuronomerpuyeckne GYHKIIUH YUCIOBOTO apTyMEHTa 2
15 | 4.®opmynsl npuBeaenns. CHHyC, KOCHHYC U TAHT€HC CYMMBI M pa3HOCTHU ABYX yrioB. CHHYC M KOCHHYC JIBOITHOTO 2
yrina. ®opmyssl mosoBuHHOTO yria. [IpeoOpa3oBanus cyMMbl TPUTOHOMETPUYECKUX (DYHKIMH B IPOU3BEACHUE U
pou3Be/IeHHs B CyMMY. BoIpakeHue TpUroHOMeTpHUeCKUX (PYHKIMH Yepe3 TAHT€HC MOJIOBUHHOTO apryMEHTA.
16 | 5.IIpakTnyeckas padora Ne 5 «OcHOBHbBIE (POPMYIIBI TPUTOHOMETPHIY 2
17 | 6.I1peobpa3zoBanust MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKEHHUH. 2
18 | 7.IlpakTuuyeckas padora Ne 6 «IIpeoOpa3oBaHus IPOCTEUITNX TPUTOHOMETPHUECKUX BBIPAKECHHID) 2
Tema 4 Copep:xaHue yueGHOro MaTepuaJia 412
Tpuronomerpuye | 19 | 8. Tpuronomerpuueckue GyHKIMH, UX CBOUCTBA U rpaduKu 2
ckue pyHkuuu. |20 | 9.I1pakTuyeckas padora Ne 7 «Tpuronomerpuyeckne QyHKIHI. 2
21 | 10.06patHbIe TpUrOHOMETpUYeCKre QYHKIMH. APKCUHYC, apKKOCHHYC, apKTaHTeHC YHCIIA. 2
Tema 5 Copep:xaHue yueGHOro MaTepuaJia 8/6
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Tpuronomerpuye | 22 | 11.IIpocTeinne TPUrOHOMETPUIECKUE YPABHEHHUA. 2
CKHEe ypaBHEHHUS 23 | 12.Metoppl pelieHns TPUrOHOMETPUYECKUX YPaBHEHUH. 2
1 HEPABEHCTBA. 24 | 13.PemieHue TPUrOHOMETPUYECKUX YPaBHEHHH. 2

25 | 14.IlpakTnyeckas padora Ne§ «lIpocreiitme TpUTOHOMETPHUYECKHE YPABHEHHSD) 2
26 | 15.IIpocTeiimme TPUTOHOMETPUYECKHE HEPAaBEHCTBA. 2
27 | 16.I1pakTuyeckas padora Ne9 «IIpocreiine TpHroHOMETPUIECKUE HEPABEHCTBAY 2
28 | 17.I1pakTuyeckas padora Nel( «CrcteMbl TPUTOHOMETPUUECKUX YPaBHEHHUID» 2

Pa3nea 4. CtepeomeTrpust

Tema 6 Conep:xaHue yu4eGHOT0 MaTepuaa 6/2

BBenenue B 29 | TIpodeccHoHAILHO-OPUEHTHPOBAHHOE COIEPKAHME 2
CTEepeOMETPUIO. 1.Bugpl mockux ¢uryp 1 ux mwiomank. [IpakTHKO-opueHTHPOBaHHBIE 3a7a4H B Kypce FeOMETPHH Ha TNIOCKOCTH.
30 | MpodeccnoHATBLHO-OPHEHTHPOBAHHOE COIEPKAHHE 2
2.0OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI. AKCHIOMBI CTEPEOMETPHH.
31 | 3. Terpasnap. [Tapannenenumnes. 2
32 | 4. Ilpaktnyeckas padora Ne 11 «Cedenns. 3aqaun Ha MOCTPOCHUE CEUSHUIN. 2
Tema 7 Cojaep:kaHue yueOHOro MaTepuajia 12/8
Ilpsimble 1 33 | 5.I1apamienbHOCTh NPSMBIX M IJIOCKOCTEH. 2
ILUIOCKOCTH B 34 | 6. IpakTnyeckas padora Ne 12« lapaienbHOCTh NPSMBIX U ITIOCKOCTE». 2
npocrpancrBe. | 32 | 7. [IepreHIMKYIAPHOCTE MPAMBIX M IIOCKOCTEH. 2
36 | 8. [leprieHaAuKyJIsip M HAKIOHHASA. YT0OJI MEXKIY NPSIMON U INIOCKOCTBIO. 2
37 | 9. TeopeMa 0 Tpex NEepHEHANKYIISPAX. 2
38 | 10.ITpakTnyeckas padora Ne 13 «Teopema o Tpex MEePHCHIUKYIIIPaX)». 2
39 | 11. JIByrpannsiii yroi. [TeprneHAUKYISPHOCTD JIBYX TIOCKOCTEH. 2
40 | 12. IlpakTuyeckas padora Ne 14 «llepneHIUKYyISIPHOCTE B IPOCTPAHCTBEY. 2
41 | 13. 'eomerpudeckre npeoOpa30oBaHUs IPOCTPAHCTBRA. 2
42 | 14. MlpakTuyeckas padora Ne 15 «[IpsiMbie ¥ MIIOCKOCTH B IPOCTPAHCTBE 2

Pa3nea 5. KopHu, cTenenu u jorapugmel.

Tema 8 Conep:xanue yueOHOro MaTepuaJia 10/6
KopHuu u 43 | 1.Kopuu u crenenu. KopHu HaTypajibHOHM CTENIEHU M3 YKCIIa U UX CBOMCTBA. 2
CTCIlCHHU. 44 | 2. Ilpaktnyeckas padora Ne 16 «Kopenp N-oii CTeNeHN U €ro CBOHCTBaY 2

45 | 3. CrerneHu ¢ panoOHATLHBIME ITOKA3aTENISIME, UX CBOMCTBA. CTETICHH C JIEHCTBUTEIHLHBIMHE ITOKA3aTEIISIMH, UX 2
CBOMCTBA.

46 | 4. IIpakTnyeckasi padora Ne 17«CreneHu ¢ palMOHAILHBIMY MTOKA3aTeIsIMU, UX cBOMcTBa. CTENeHH C 2
JIeCTBUTEIbHBIMY TIOKA3aTENISIMU, UX CBOHCTBAY.

47 | 5. UppanmoHanbpHble YpaBHEHHS U HEPABEHCTBA 2
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48 | 6.IpakTuueckas pa6ora Ne 18 «VppannoHanbHbIe ypaBHEHUS 1 HEPABCHCTBA» 2
49 | 7. Crenennas ¢ynkuus [Ipeobpa3oBaHusi pallMOHANBHBIX, HPPALIMOHAIBHBIX, CTETICHHBIX BBIPAKCHUH. 2
50 | 8. KopHu u creneHun 2
Tema 9 Cojaepsxanue yueOHOr0 MaTepuaJia 10/2
Hoxazareannas | 51 | 9. [loka3arenbHas QyHKIHS. 2
dynkuus. 52 | 10. IlokazaTenbHbIe ypaBHEHHUSI. 2
53 | 11. IlokasarenbHBIC HEPABCHCTRA. 2
54 | 12. Tloka3atenbHBIC HCPABCHCTBA U YPABHCHUSI. 2
55 | 13.Cuctempl mOKa3aTeIbHBIX yPAaBHEHHH. 2
56 | 14.IIpaktuuyeckas padora Ne 19 «lloka3aTensHble ypaBHEHNS 1 HEPABEHCTBAY 2
Tema 10 CopepsxkaHue y4eOHOro MaTepuasia 16/4
Jlorapudmpoi. 57 | 15.Jlorapudwm. IIpaBuna aetictuii ¢ norapudmamu. [lepexos K HOBOMY OCHOBAHHIO. 2
58 | 16. JlelictBus ¢ norapudmamu. 2
59 | 17. Jlorapudmuueckas GyHKIUSI. 2
60 | 18. IIpakTnueckas padora Ne 20 «IIpeobpa3oBaHns MOKa3aTENBHBIX U JOTApU(MUIESCKUX BBIPAKEHUI 2
61 | 19. Jlorapudpmuyeckne ypaBHEHHsI 2
62 | 20. Jlorapudmuueckre HepaBeHCTBa 2
63 | 21. Jlorapudmuyeckue ypaBHEHUS 1 HEPABEHCTBA 2
64 | 22.Cuctemsl JJorapruMHUUECKUX YpaBHEHUH 2
65 | 23.IMpakTuyeckas padora Ne 21 «Jlorapudpmudeckue ypaBHEHUS] H HEPABEHCTBAY 2
66 | 24.KontponbHas pabora «Mtoru 1 cemectpay 2
Hroro Jeknuii — 90 yacon
3a 1 cemectp IpakTu4eckux pador — 42 yaca
2 cemecTp 112/56
Pa3nen 6. BekTopsl B IpocTpaHcTBe.
Tema 11 Copaep:xaHue yueOHOT0 MaTepHaJia 10/6
KoopauHaTsl u 67 | 1.Ilonarre BEeKTOpa HA IJIOCKOCTU U B IPOCTpaHCTBE. Busl BekTopos. JleicTsus ¢ Bekropamu. Onepanuu Hal 2
BEKTOPBI. BEKTOPaMH.
68 | 2.Pemenne NpakTHYECKUX 3a/1a4. 2
69 | 3. IpakTuyeckas padora Ne 22 «BeKkTopsl B IpOCTpaHCTBE) 2
70 | 4.Metox koopauHar B npocTpancTie. [IpsiMoyronbHas cucteMa KOOpAMHAT B IPOCTPAHCTBE. 2
71 | 5. Merton koopauHat B ipoctpancTe. KoopanHaTe! BekTopa. CBA3b MEXIY KOOPIMHATAMHU BEKTOPA H 2
KOOPJIMHATAMH TOYEK.
72 | 6.Pemenne 3agau. KoopauHaThl M BEKTOPBI 2
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73 | 7. IlpakTiyeckas padora Ne 23 «MeTox KOOpAMHAT B IPOCTPAHCTBE» 2
74 | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIep:KaHUe
8.IIpakTnyeckas padora Ne 24 «KoopanHaTHas IIIOCKOCTh. BrluncieHne paccTosSHUN U TUIOIIAAeH Ha TNIOCKOCTH. 2
KonndecTBeHHbIE pacyeThI».
Pasnes 7. MHOrorpaHHMKH UM KpyIJible TeJa.
Copep:xaHue y4edOHOTr0 MaTepuaJia 10/6
75 | 1. [lonsiTue MHOTOTpaHHUKA. ET0 3€MeHTHI: BepIInHbI, pedpa, rpand. Jnaronans. Ceuenve. Brimykibie u 2
HEBBITYKJIbIE MHOTOTPAHHHKH.
76 | 2.Ilpusma. [lapannenenunen 2
77 | 3. [lupamuaa. Bugsr nupamu. 2
Tema 12 78 | 4.11 Gora Ne 25 1 2
. IlpakTHyeckas padora Ne 25 «[lnomaaps NOBEPXHOCTH MHOTOIPAHHUKOBY
MuororpanHnkn 7g 5.Cummerpust B ipoctpancTBe. CUMMETpHs B KyOe, apajuieienune/ie, pu3Me, upaMmue. 2
80 | IIpodeccHOHATHHO-OPHEHTHPOBAHHOE COEPKAHNE 2
6.Ilpumepsl cuMMETpUil B Ipodeccui.
81 | 7. IpakTHyeckas padora Ne 26 «[IpaBuIbHBIE MHOTOTPAHHHUKID. 2
82 | 8. IpakTHyeckas padora Ne 27 «MHOTOTPaHHUKID 2
Tema 13 Conep:xaHue y4eOHOT0 MaTepuajia 8/2
Tena BpameHus 83 | 9.llunuup, IMAMHAPUYECKas OBEPXHOCTH. [11011aap NOBEpXHOCTH UIIMHIIPA. 2
84 | 10. Konyc, koHM4ecKasi IOBEpXHOCTh. [L1omiaip moBepXHOCTH KOHYCA. 2
85 | 11.Yceuennslii konyc. CeyeHne yce4eHHOro KOHyca 2
86 | 12. llap u cdepa, ux ceueHus. Bzaumuoe pacnosioxenue chepbl U IIOCKOCTH, KacaTelbHas INIOCKOCTb K cdepe. 2
87 | 13. IlpakTuyeckas padora Ne 28 «Kpyrnsie Tena» 2
Tema 14 Conep:xaHue y4eOHOr0 MaTepuajia 8/10
O6BeMbI Te 88 | 14. ITonarue o6béMa. OcHOBHBIE CBOWCTBA 00BEMOB Tel. OOBEM NPAMOYTOILHOTO Mapale/entea, IPU3MEL, 2
IITHH]IPA.
89 | 15. IlpakTHyeckas padora Ne 29 «O6BEM MpsIMOYTOJIBHOTO HapaJulesenunea, IPU3MBbL, IIMIMHIPAY 2
90 | 16. OObem nupamMuIbl M KOHYCA. 2
91 | 17. Pemmienne 3ama4 no teme «O0BEM MUPAMUJIBI U KOHYCa 2
92 | 18. lIpakTuyeckas padora Ne 30 «O6BEM MUPaMuUIbl U KOHYCa» 2
93 | 19. lpakTHyeckas padora Ne 31 «O6EM mapa u miomaas chepb» 2
94 | 20. Ilogo6ue Ten. OTHOIICHHE TUIOMIAJICH MOBEPXHOCTEH U 00BEMOB TTOJTOOHBIX TEJ 2
95 | 21. IpakTuyeckas padora Ne 32 «V3mepeHus B TeOMETPUNY 2
96 | IpodeccHOHATLHO-OPHEHTHPOBAHHOE COEPKAHNE 2

22. llpakTyeckas padora Ne 33 «/cnosb30BaHue KOMOUHAIIMI MHOTOTPAHHUKOB M TEJI BPAIICHUs B IPAKTUKO-
OPUEHTHUPOBAHHBIX 33Ja4axy.

Pa3nen 8. Hauajia MmaTeMaTH4ecKOro aHaJiu3a

24



Tema 15 Coaep:xanue yuedOHOro MaTepuaja 4/2
Mpenen 97 | 1. Ilpenen nocinenoBaTeabHOCTH. 2
98 2. llpenen pyHKIMU, OCHOBHBIE CBOIMCTBA M IPABUJIA BHIYHCIICHHUSI. 2
99 3.IIpakTnyeckas padora Ne 34 «Ipenenbn» 2
Tema 16 Conep:xkaHue yu4eGHOr0 MaTepuaJia 12/10
IlpousBoanas 100 | 4.ITonsiTre MPOM3BOAHON (DYHKIINH, €€ TEOMETPUIECKIA U (PM3NIECKUIT CMBICTI. 2
101 | 5. TlpaBuna nquddepenumpopanus. Tabnuua npousBoaHbX. AnddepeHmpoBaHne CIOKHBIX QYHKINH. 2
102 | 6. IpakTnyeckas padora Ne 35«/{luddhepeHnmpoBanrie BEIpasKCHHI 2
103 | 7.'eoMeTpuyeCKUil U PU3MUECKHIA CMBICI IPOU3BOIHON 2
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlEPKAHME 2
104 | 8 IMpakTnyeckas pa6ora Ne 36 «DU3HUECKHH CMBICH IIPOM3BOIHON B MPOPECCHOHANBHBIX 3aa4axy.
105 | 9. MccnenoBanue 3neMEeHTapHBIX (YHKIUI HA MOHOTOHHOCTD ¥ TOYKH 9KCTPEMyMa. 2
106 | 10. MccrnenoBanue 3JeMEHTApHBIX (YHKITMIA HA HAaMOOJIBIICe U HAMMEHBIIIEE 3HAUYCHHUE C TIOMOIIBIO ITPOU3BOIHOMN 2
107 | 11. IlpakTuyeckas padora Ne 37 «HanbomnsIiiee v HanMeHbIIee 3HaYeHNE QYHKITUN HAa OTPE3KE» 2
108 | 12. IlpumMeHeHHE TPOU3BOAHON K MICCIIENOBAHUIO (PYHKIUH M MTOCTpOeHHUIO TpadukoB. [Ipon3BogHbIe 00paTHOM 1 2
KOMITO3UIIMU (QYHKITHH.
109 | 13. IlpakTuueckas padora Ne 38 «[IpumeHeHNe MPOM3BOJHON K HCCIIEAOBAHHIO (DYHKIUI U TTOCTPOCHHIO 2
rpaduKoB»
110 | IIpodeccnoHATIBLHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE 2
14. TIpaktuyeckas padora Ne 39 «HaxoxjeHue ONTUMAJIBHOTO pPE3yJibTaTa C IIOMOIIBIO IPOU3BOJIHON B
MIPAKTHYECKUX 3a/1adaxy.
Copep:xanue yueOHOT0 MaTepHaJia 12/6
111 | 1.IlepBooOpasnas. HeomnpeeneHHbIN HHTETpaIl. 2
112 | 2. Cnoco0Obl HaX0XKCHUSI HEONPEIEJIEHHOI0 MHTEerpaja 2
113 | 3. IpakTnyeckasi pagora Ne 40 «CriocoObl HAXOXKJICHHSI HEOTPEIEICHHOT'O HHTETPaJia) 2
Tema 17 114 | 4. Onpenenennslii uaTerpan. @opmyna Herorona-JleitOHumna. 2
115 | 5. BelunclieHHs ONpeIeICHHOr0 HUHTErpaa. 2
Hurterpanmero —¢ 611 6ora Ne 41 <B 5
JIpakTnyeckasi padbora Ne 41 «BrlunciieHUs] ONPEICICHHOIO0 HHTETpaIay
MPHMEHEHHE 117 | 7.'eoMeTpHuuecKuil CMBICI OlpeieiieHHOro nHTerpana. ®opmyna Hetorona - JleitOuuna. Pemenue 3amau Ha 2
MPUMEHEHUE MHTErpaia AJisl BRIYUCIEHUS (PU3NIECKHUX BEIMYHH U TUIOIAAeH
118 | 8. Pemienue 3aj1a4 Ha IPUMEHEHUs HHTErpana B GU3UKE U TEOMETPUH 2
119 | IIpodeccnOHAIBLHO-OPHEHTHPOBAHHOE COIEPKAHME 2
9.IlpakTnyeckas padora Ne 42 «PemieHue 3a1a4 Ha IPUMEHEHUE HHTETPaIay
Pazgen 9. BepoTHOCTh M CTATHCTHKA
Tema 18 Copep:xanue y4eOHOro MaTepnaJia 6/-
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MHo:xecTBAa. 120 | 1.ITonsitre MuokecTBa. [TogMHOKecTBO. Onepaliuu ¢ MHOKECTBAMH.
JIeMEeHTHhI IIpodeccnoHATBLHO-OPHEHTUPOBAHHOE COlEPKAHUE
Teopuu rpadoB 121 2.0mepanuy ¢ MHO)KECTBaMU. PerieHne nmpuKiIaHbIX 3a1a4
122 | 3.Tlonstue rpada. CesasHblil rpad, AepeBo, UK rpad) Ha MIOCKOCTH 2
Tema 19 Coaep:xanue yueOHOro MaTepuaja 10/2
KomOuHaTOpHK 123 | 4.OcHoBHBIC MOHATHsI KOMOMHATOPUKH. 33241 Ha TIOACYET YNCIIa pa3MElCHUH, IEPECTAHOBOK, COUCTaHHH. 2
a u crarucernka | 124 | S.Pemenne KoMOMHATOPHBIX 33124 2
125 | 6. Cratuctrueckas 00paboTKa JaHHBIX 2
126 | 7.Pemenune 3amad Ha rmepebOp BapHAHTOB. 2
127 | 8. ®opmyna 6mHoma Herotona. Tpeyronsauk [lackans. 2
128 | 9.ITpakTnyeckas padora Ne 43 «DyeMeHTH KOMOMHATOPUKIY 2
Tema 20 Copep:xanue yueOHOT0 MaTepHaJia 10/2
I IeMeHThI 129 | 10.CoObITHE, BEPOSITHOCTD COOBITHS], CIIOKEHHE M YMHOKEHHE BeposiTHOCTEH. [IoHsTHE O HE3aBUCUMOCTH COOBITHIA. 2
Teopuu 130 | IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 2
BEpPOSITHOCTEIA. 11. IlepBrunas 00paboTKa CTATUCTHUECKUX JaHHBIX. | paduueckoe ux npencrasienne. HaxoxaeHne cpeaqHnx
XapaKTePUCTHUK, HAOI0AaeMbIX JaHHBIX
131 | 12.BepositHOCTD B mpoteccHOHaNbHBIX 3afadax. OTHOCHTENbHAs 4acToTa COOBITHSI, CBOMCTBO €€ YCTOMYMBOCTH. 2
CraTtuctiueckoe onpezeneHue BeposTHOCTH. OLieHKa BEpOSTHOCTH COOBITHS
132 | 13. JIuckpeTHas caydyaiiHasl BEIUUYMHA, 3aKOH €€ pacupelleIeHUsI. 2
133 | 14. Knaccudeckoe onpeieJieHue BEPOSITHOCTH. 2
134 | 15.1IpakTnueckasi padora Ne 44 «Perenue 3a7a9 Ha BEIYUCIICHHUE BEPOSITHOCTIY 2
Pasnea 10. YpaBHeHus U HepaBeHCTBA
Tema 21 Copep:xanue yueOHOT0 MaTepHaJia 14/6
YpaBHeHus u 135 | 1.PaBHOCHJIBHOCTb ypaBHEHHUH, HEpaBEHCTB, cucTeM. OCHOBHBIE IPUEMBI UX PELICHHUSL. 2
HepaBeHCTBA 136 | 2.Pemenue nokasaTeJbHbIX, JOrapUPMUISCKUX YpaBHEHUH, HEPAaBEHCTB, CUCTEM.
137 | 3. IpakTH4eckasi paboTa Ne 45 PerieHue nokazaTeabHbIX, JOrapU(MUUIECKUX YPABHCHUN, HEPABESHCTB, CUCTEM. 2
138 | 4. Pentennie TpUrOHOMETPHUYECKUX YPAaBHEHUH 1 HEPABEHCTB. 2
139 | 5. Pentenrie painOHAIBHBIX, MPPAIIMOHAIBHBIX YPAaBHEHHH, HEPABEHCTB, CHCTEM. 2
140 | 6. IIpakTnyeckasi padora Ne 46 «PenieHne TpUrOHOMETPUUECKUX YPABHEHUH U HEPABEHCTBY 2
141 | 7. Pemenvie ypaBHEHHI ¥ HEPABEHCTB C NMapaMeTpamMu 2
142 | 8.0mpenenenne Mmoayis. PackpeiTie Moayis o onpezaenenuto. [IpocTeiimme ypaBHEHHSI B HEPABEHCTBA C MOIYJIEM. 2
IIpuMeHeHre paBHOCHIIBHBIX ITEPEX0I0B B OINPE/IEIEHHBIX THIIAX YPAaBHEHNH M HEPABEHCTB C MOJYJIEM.
143 | 9.JIpakTuueckas padora Ne 47 «lIpocreiine ypaBHeHUS] M HEPABEHCTBA C MOJYJIEMY. 2
144 | IIpodeccnOHAIBLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 2

10.Pemmenne TEKCTOBBIX 3a71a4 MPOQPECCHOHATLHOTO COJCPIKAHMUS.
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IMoBTOpEHUE Coaep:xanue yuedOHOro MaTepuaja 8/4

MaTepHaja 145 | 1.IloBTOpeHHe MaTepHalia (reoOMeTpHs) 2
146 | 2.IlpakTuueckas padora Ne 48 «[IpumMeHeHre OMOPHBIX 3HAHUH MO0 TEOMETPUN» 2
147 | 3.JloBTOpenue MaTepuana (anredpa ¥ Hadyala MaTeMaTHIeCKOro aHan3a) 2
148 | 4.IloBTOopenne Marepuaa (ayredpa ¥ Hayajla MaTEMaTHIECKOTO aHAIN3a)
149 | 5.1TpakTnyeckas padora Ne 49 «IIpumMeHeHne ONIOPHBIX 3HAHUH IO anredpe ¥ MaTeMaTHIECKOMY aHAITU3Y» 2
150 | 6.MroroBas KOHTpoIbHas paboTa 2

Hroro Jlexnuii — 112 yacoB

3a 2 cemecTp

IIpakTHyeckux padort — 56 yacon

NunuBunyans-
HBII IPOEKT
(mpeaxMeToM HE
SIBJISICTCSI)

TemaTu4eckuil TUIaH BBHIIOJIHCHUS WHIMBUAYAILHOTO MPOCKTa (MPU HAJMYUU OO0YYAIOIIUXCS, BHIOPABIIMX TEMY
WHIWBUIYAILHOTO TIPOEKTA TI0 yueOHOMY mpeaMeTy «MaTeMaTHKay):

- BEIOOp TEMBI IIPOEKTA;

- (hopMyIHpOBaHKE TEMBI ITPOEKTa K 000CHOBaHHE €€ aKTyaJIbHOCTH;

- oIpejieNieHue 1eu padboThl, GopMyTUpOBaHKE 33/1a4;

- BBIJIEJIEHUE 00BEKTa U MTPEeIMeTa IPOSKTHON paboThI;

- COCTaBJICHUE ILJIaHA UCCIICIOBAHMSI,

- IOMCK UCTOYHHUKOB 110 TEME UCCIICIOBAHUS;

- paboTa C pa3IMYHBIMA HMCTOYHUKAMH, IHUTHpOBaHUE, OdopmiIeHHEe OuOIMorpaduyeckoro Crmcka, 0030p
(dakTHyecKkoro Marepuana;

- BBIOOp W MPUMEHEHHE Ha MPAKTUKE METOJ0B HCCIIEI0BATENbCKON NESTENIbHOCTH, COOTBETCTBYIONINX 3a/a4yam
UCCIIE/IOBAHMS,

- cOop u cucTeMaTH3allus JaHHBIX;

- IPOBEJICHUE OIBITOB, U3MEPCHHUIA, OTTMCAHNE PE3yIHbTATOB HAOIIOICHUI 1 UX O0BSICHCHHUE;

- 00paboTKa, CTPYKTYpHUPOBAHHE U aHAIIU3 MOJIYYEHHBIX Pe3yIbTaTOB;

- 0OPMJICHHE TEOPETUICCKHIX U IKCIICPUMEHTAIBHBIX PE3yJIbTAaTOB MPOCKTHOMN JESITeITLHOCTH;

- oopMIIeHHE TPOSKTHON pabOTHI;

- TOJITOTOBKA K 3aI[ITE TPOEKTa;

- 3aI1Ta TMPOCKTA.

Tembl HHAUBUAYAJBHBIX IPOEKTOB 10 Y4eOHOMY npeaMeTy «MaTtemaTukay»:
1. KoMIutekcHBIE YnciIa U UX pOJib B MAaTEMATHKE.

2. Cunycoua BOKpYT Hac.

3. Benukue maTeMaTUKH IPEBHOCTH

27



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

4. Benukoe uckycctBo u xku3nb [xeponamo Kapaano.

5. 'eoMeTpuyeckue MOJENU B €CTECTBO3ZHAHUU.

6. I'eomerpus EBkiinaa kak nepBas HaydyHasi CUCTEMA.

7. F'eometpus JlobaueBcKoro

8. 'eomMeTpuss MHOTOTPaHHUKOB

9. I'padmyeckuii MeTo pelieHus TPUTOHOMETPUYECKUX YPaBHEHUN U HEPAaBEHCTB.
['paduueckuii MoaAXo K peIIeHHI0 HEKOTOPBIX TPUTOHOMETPUYECKUX YPaBHEHHIH.

['paduxu smeMeHTapHBIX (PYHKIMIA B pUCYHKAX
Jl1o¢haHTOBBI ypaBHEHMS.

3aragxy TUpaMusl

3arago4Hble TpauKy TPUTOHOMETPUUECKUX (PYHKIIHM.
3arajiouHble TpapUKu

3amMeyarenbHble HEPABEHCTBA, UX 000CHOBaHME U IPUMEHEHUE.
Benukue MaTeMaTUKU U UX BEJIUKHE TEOPEMBI.
3aMeuaTelIbHbIE MATEMAaTUYECKUE KPUBBIE: PO3BI U CIIUPAJIH.
3os0Tas nponopuus

W3mepeHue BbICOTHI 3[JaHUsI HEOOBIYHBIM CIIOCOO0M
MHoronukas CMMMETpPHS B OKPYXXaIOLIEM HaC MUPE
ITapkeTsl, MO3anKka 1 MaTeMaTH4eckuii Mup Mapuyca Omepa
3arago4Hblii MUp (ppakTanoB

Jlorapugmsl BOKpyT Hac

[Toctpoenue rpagukoB GyHKIHHA, COAepKALIX MOTYIb

Bce 3araaku n npumenenue byreuiku Kneiina.
['eomerpuueckue GopMbl B UCKYCCTBE.

I'padbl 1 uX UCMONB30BAHKE

['padbl ¥ X IpUMEHEHNE B apXUTEKTYPE.

3araaxu Lluknonel.

CamocTosTenbHas paboTa o0yyaronmxcs: MoAroToBka K skzameny(2023/2024 r.u.)

-120

Koncynbranuu

6/8

[Tpomexyrounas atrectanus (2023/2024 r.u.) B hopMme sk3amena

-8

Bcero (2023/2024 r.1.)

324/336
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3. YCJIOBUSA PEAJIN3AIIUU PABOYEM ITPOT'PAMMBI YUEBHOI'O
HPEIMETA «<MATEMATHUKA»

3.1. TpeGoBaHusiT K MHHHMAJIBHOMY MATEPHAJILHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanus paboueil mporpaMMbl yuyeOHOTO MpeaMera TpeOyeT Haaudus
y4eOHOro kabMHeTa MaTEeMaTHKHU.

OcHamieHHocTh yueOHOro kabunera: IlocamouHble MecTa MO KOJUYECTBY
oOyJaroruxcsi, pabodee MeCTO TIpermojaBaTelisi, JOCKa ydeOHas, CTCHJBI,
CIIpaBOYHAS JIUTEpaTypa, TMPUHTEP, NEPCOHATBHBIM KOMITBIOTEP, Y4eOHO-
METOIMYECKas TOKYMCHTAIUS

HanmeHoBaHMEe  JUIIEH3MOHHOTO W CBOOOJHO  PacHpOCTPaHSIEMOTO
MPOTrPaMMHOTO OOECIEYeHHs, B TOM YHCIE OTEUYECTBEHHOTO IPOM3BOACTBA!
oducubiii maketr Microsoft Office, cipaBounyto cuctemy Koncynprantllitoc.

3.2. UndopMmanmonHoe obecnevyenne o0yueHust

Jlns peanu3anuu mporpaMMbl OMOIMOTEeUHbIN (HOHT 00pa3oBaTEILHON
OpraHu3anui UMCCT IICUYAaTHLBIC W/ UIn QJICKTPOHHBIC O6p330BaTeJIBHI>I€ u
HH(pOpPMAITMOHHBIE PECYPCHI:

o JlamassH, A. A. MaTtematuka : yueOHuk / A.A. JlanasH. — 3-e uz., ucnp. u gom. — Mocksa :
NHO®PA-M, 2023. — 544 c. — (Cpemnnee npodeccuonanbHoe oopasosanue). — ISBN 978-5-
16-012592-3. — TekcT: 31MeKTpOHHBIN. — Pexxum nocrymna:
https://znanium.com/catalog/product/1891827

o JlamasiH, A. A. COOpHHK 3a7a4 0 MaTeMaTuke : yueOHoe mocooue / A. A. JlagasH. — 3-¢
u3n. — Mocksa : ®DOPYM : UIHOPA-M, 2021. — 352 c. — (IIpodeccronansuoe
obpaszopanme). — ISBN 978-5-91134-803-8. — Tekcr : aneKTpOHHBIN. — PesxkuMm focryma:
https://znanium.com/catalog/product/1362444

e Oxno, H. C. Maremaruxka : yue6uuk / H.C. FOxHo. — Mocksa : UHOPA-M, 2023. — 204 c. —
(Cpennee npodeccuonaiapaoe oopasosanune). — DOI 10.12737/1002604. — ISBN 978-5-16-
014744-4. - Tekcrt : 2IeKTpOHHBIN. — Pexum noctyna:
https://znanium.com/catalog/product/1906092

e bapaymkun, B. B. Maremaruka. DneMeHTHI BBICIIEH MAaTEMaTUKH : YUEOHUK : B 2 TOMaXx.
Tom 1/ B. B. bapaymikun, A. A. Ilpokodses. — Mocksa : KYPC : UH®PA-M, 2021. — 304
c. — (Cpemnee npodeccuonanpaoe oopazosanne). — ISBN 978-5-906923-05-9. — Tekcr :
ANEKTPOHHBIN. — Pesxknm moctyna: https://znanium.com/read?id=372717

e bapaymkus, B. B. MatemaTuka. D51eMeHTHI BBICIIEH MaTeMaTHKHU : YI€OHUK : B 2 TOMax.
Towm 2 / B.B. Bapaymikun, A.A. IIpoxodneB. — Mocksa : KYPC : UHOPA-M, 2022. — 368 c.
— (Cpennee npodeccronanbHoe oopazoBanue). — ISBN 978-5-906923-34-9. — Tekcr :
AJIEKTPOHHBIN. — Peskum moctyma: https://znanium.com/read?id=380017

e [llumoga, JI. 1. Marematuka : yuebnoe mocobue / JL.W. llunosa, A.E. [llunos. — Mocksa :
NH®PA-M, 2020. — 238 c. — (Cpennee npodeccuonanbHoe oopazosanue). — ISBN 978-5-
16-014561-7. — TekcT : PMEKTPOHHBINA. — PexkxuMm moctyma:
https://znanium.com/read?id=359850

e Maremaruka : yaeOHoe nocodbue / M. M. Uepnenios, H. b. Kap6auunckas, E. C. Jlebenena,
E. E. Xapuronosa ; mox penaknueid M. M. UeprenioBa. — 3-e u3a. — Mocksa : Poccutickuii
roCyJapCTBEHHbIN yHUBepcHUTeT npaBocynus, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. —
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https://znanium.com/catalog/product/1891827
https://znanium.com/catalog/product/1362444
https://znanium.com/catalog/product/1906092
https://znanium.com/read?id=372717
https://znanium.com/read?id=380017
https://znanium.com/read?id=359850

TekcT : 2eKTpOHHBIN // DIEKTPOHHBIN pecypc MubpoBoit oopazoBaTensHOM cpeast CI1O
PROFo0pa3oBanue : [caiit]. — Pexxum mocryma: https://profspo.ru/books/122921

e AOnymnuna, K. P. Maremaruka : yue6nuk nst CIIO / K. P. A6aymmna, P. T
MyxameraunoBa. — Capatos : IIpodo6pazoBanue, 2021. — 288 c. — ISBN 978-5-4488-0941-
5. — Tekcr : IeKTPOHHBIHN // DIEKTPOHHBIN pecypc nHUPPOBOK 00pa30BaTEIbHON CPEIbl
CIIO PROFo6pa3oBanue : [cait]. — Pexxum goctyna: https://profspo.ru/books/99917

CoBpeMeHHbIe TpodeccuoHalbHble 0a3bl JaHHBIX W HH(OpMAIMOHHBIE
CIIPaBOYHBIE CUCTEMBbI:

- CIIC Koncynprantllntoc;

- ObC ZNANIUM.COM;

- CeteBas anekTponHas oubmmoreka « 9bC «Jlanby;

- OBC IOPANT;

- OP HOC «PROFo0pa3oBanue.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUSA YYEBHOI'O ITPEJIMETA «MATEMATHUKA)

KOHTpOJII) H OICHKa pEC3yjIbTaTOB OCBOCHHUA yqe6H0r0 npeamMeTa OCYIICCTBILACTCA IIPCIIOAABATCIIEM B IIPOLICCCE

IMPOBCACHUA IMPAKTHYCCKUX BaHHTHfI,

7a0opaTopHBIX PaboT,

HWHAUBUAYAJIBHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHeﬂOBaHHﬁ.

TCCTUPOBAHH,

a TaKXKC BBIIIOJHCHUA O6y‘IaI-OHlI/IMI/ICH

[Tnanupyemblie pe3ynbTaThl OCBOCHHs 001Ieo0pazoBarenbHoi AucuIuiMHbl B cooTBeTcTBUM ¢ @I'OC CIIO u Ha ocHOBe

PI'OC COO.

Kox v HanmenoBanue
(hopMupyeMbIX KOMIIETEHIM A

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

Oomue

JAucuunimHapHblie (MpeaMeTHbIe)

OK 01. Bsibupats croco0sbl
peLIeHus 3a1a4
poeCcCHOHAIBHOM
JeATeILHOCTH
IPUMEHHUTEIHEHO

K pa3JIM9YHbIM KOHTCKCTaM

B yacTtu TpyaoBOro BocnutaHus:
- TOTOBHOCTb K Tpyldy, OCO3HaHHME LEHHOCTU
MacTepcTBa, TPYAOI00HE;

- HHTEpeC K Pa3IMYHBIM chepam
npodecCHOHANBHOM AESITEeIbHOCTH,
OBnanenue YHHUBEPCAJIbHBIMU y4eOHBIMU

IIO3HAaBATCIIbHBIMHN I[eﬁCTBHSIMH:
a) 0a30BBIC JTOTUYECKHE JCHCTBHS:

- CaMOCTOSITEIIbHO (bopMynupoBaTh u
aKTyaJlu3HpoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH NPHU3HAK WIIH
OCHOBAaHHS U1 CpaBHEHHS, KJIaCCHPHUKAIMKA U
00001ICHHS;

- ONpeleNiTh LEIH JeATCIbHOCTH,
napaMeTpLI )51 KpI/ITepI/II/I UX OOCTHIKCHUA,
- BBIABJIATDH 3aKOHOMepHOCTI/I )51 HpOTI/IBOpeLII/IH B
paCCManI/IBaCMBIX SABJICHUSAX,

- BHOCUTH KOppeKTI/IBBI B ACATCIIBHOCTDH, OLICHUBATDH
COOTBETCTBHE PE3YJIbTATOB IEJSIM, OICHHBATH

3a1aBaThb

-BIIaJICTh METOJAMH JI0Ka3aTeJbCTB, aJrOPUTMAMHU pEIICHHS
3a7a4; yMeHHe (OPMYIHPOBATh ONPEICICHUS, AKCHOMBI H
TEOPEMBI, IPUMEHSTh HX, TIPOBOIUTH JOKA3aTEIbHBIC PACCYKICHUS
B XOJIe PELICHUs 3a]1a4;

- yMeTh OICPUPOBATh MOHATUSIMHU: CTENCHb YHCIA, JIorapudm
qucJia, YMCHUE BBITTIOJIHATH BBIYHCIICHHUEC 3HAUYEHUH n
npeoOpa3oBaHusl BBIPAXKEHUH CO CTENEHSIMH H JIoTapuQMami,
npeoOpa3oBaHus APOOHO-PAITMOHATBHBIX BHIPAKEHHI,

- YMETH OIICPUPOBATH IIOHATUAMMU. paOHAJIbHBIC,
HUppalroHaJIbHbIC, TOKA3AaTC/IbHBIC, CTCIICHHBIC, JIOI‘apI/I(I)MI/I‘ICCKI/IC,
TPUTOHOMETPUYECKHE YPABHCHHUS U HEPABEHCTBA, UX CHCTEMBI,

- yMeTh ONEPUPOBATH MOHATHAMHU: (YHKLUS, HENpepbIBHAS
GyHKIMS,  NPOU3BOJHAS,  IMEPBOOOpa3Has,  OMNpelesICHHBIN
WHTETpal, yMETh HAaXOMUTh MPOU3BOJIHBIC  DIEMEHTAPHBIX
(GYHKLIUH, HMCIONB3Yysl CIPABOYHBIE MAaTEpHUalbl; HCCIEI0BATH B
HpOCTeﬁmHX cirydasax q)YHKI_II/II/I Ha MOHOTOHHOCTHb, HaXOIUTb
HauOoNbpIINE ¥ HAUMEHbIINWE 3HaueHWs (QYHKIUH; CTPOUTH
rpapuKd  MHOTOWICHOB  C  HKCIIOJb30BAHHMEM  armapara
MaTeMAaTUYECKOTO aHalnW3a; TMPUMEHATh MPOU3BOIHYIO IPH
PCHICHUN 3aga4d Ha JABUKCHHUC, peuiaTh IPaKTUKO-
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PHUCKU TOCJEICTBUHN EATEIbHOCTH;

- pa3BUBaTh KPEaTHBHOE MBILIUICHUE MPHU PEIICHUN
JKU3HEHHBIX TPO0JIeM

0) 6a30BBIC UCCIICAOBATEIIBCKUE ICHCTBUS:

- BJIaJIeTh HaBbIKAMH Y4eOHO-HCCIIeI0BATENbCKON 1
NPOEKTHOM JEeSATETHHOCTH, HABBIKAMH Pa3pelIeHuUs
npooIeM;

- BBIABIATH NPUYMHHO-CIIEJCTBEHHBIC CBS3H U
aKTyaJIM3UpOBATh 3a/1a4yy, BBIABUTaTh THIIOTE3y €€
perieHus, HAXOIHUTh apryMEeHTBI TUTS
JIOKa3aTeNbCTBA CBOMX YTBEPKICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUH PEILICHUS;

- aHaTU3UpPOBATH IMOJyUYEHHBIE B XOJ€ pPEIICHUs
3aJa4d pe3yNabTaThl, KPUTUYECKH OLEHHBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCJIOBUSIX;

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

- YMCTL I/IHTCI‘pI/IpOBaTB 3HAHUA n3 pa3HBIX
NpeaMETHBIX o0acTeil;

- BbIIBUT'AaTh HOBBIC nacu, HpeIIHaFaTI)
OpI/IFI/IHaJII)HBIC moaxoabl 1 peIHeHI/ISI;

u CITOCOOHOCTH nx HCIIOJIE30BaHMS B

MMO3HABATEILHOUN U COL[HB.J'ILHOfI IPaKTHUKE

OpPHEHTHPOBAHHBIE 33/Ja4d Ha HAWOOJbIINE W HAMMCHbIINE
3HAYEHHMs, HA HAaXOXKACHUE MYTH, CKOPOCTH U YCKOPEHWUS;

- YMETh ONEPUPOBATh MOHATUSIMH: palHOHAIbHAS (QYHKIUS,
ToKasaTebHass (QYHKIWSA, CTEeNeHHas QYHKIHS, JoTapruMuaecKas
(GyHKIMS, TpUTOHOMEeTprUdeckue (GyHKIMU, oOpaTHBIE (QYHKINU;
YMEHHE CTPOWUTH TrpadUKyd HM3Y4YEeHHBIX (YHKLIWH, HCIIOIb30BaTh
rpad UKy PH U3YYEHUH MTPOLECCOB M 3aBUCUMOCTEH, TIPU PEIICHUH
3a7a4 U3 IPYruxX y4eOHbIX MPEJAMETOB U 33/1a4 U3 PeaIbHOH KU3HH;
BBIpaXaTh (hopMysaMu 3aBUCHMOCTH MEK1y BEIMYNHAMHU;

- YMETh pemaTth TeKCTOBBIE 33/1a4d Pa3HBIX THIIOB (B TOM YHCIE
Ha TPOIEHTHI, TOJM W YacTH, Ha IBIKEHHE, paboTy, CTOMMOCTH
TOBApOB M YCIyr, HAJOTH, 3aJadyd U3 O0O0]acTH yHpaBlICHHS
JUYHBIMU U CEMEHHBIMH (DUHAHCAMH); COCTABJISITH BBIPAKCHUS,
ypaBHEHHUS, HEPABEHCTBA M WX CHUCTEMBI 10 YCIOBHIO 3aJauH,
HCCIIeI0BATh MOJTy4EeHHOE perieHue u OLIEHUBATD
MIPaBIOIOI00HOCTh PE3yIbTATOB;

- YMETh ONEpPUPOBATh MOHATHUAMHU: cpelnHee apupMETHYECKOe,
MeaMaHa, HauOoJblllee W HAWMEHBbIIEE 3HAYCHHs, pa3Max,
IMCIEepCHs], CTaHIApPTHOE OTKJIOHEHHWE YHCIIOBOTO Habopa; yMeTh
U3BJIEKaTh, MHTEPIPETUPOBATH MHPOPMAIHIO, NPEICTABICHHYIO B
Tabmuiax, Ha auarpammax, rpadukax, OTpPa)Karollyl0 CBOWMCTBa
peaybHBIX MPOIECCOB U SIBIICHHH; MPEICTABIATh MH(OOPMALUIO C
MOMOIIBI0 TaONHII M JUarpamMM; HCCIIEJ0BATh CTATUCTUYECKHE
JaHHBIe, B TOM YHCJE C MPUMEHEHHEM TpauYecKux METONOB H
AJIEKTPOHHBIX CPE/ICTB;

- YMETb ONEPUPOBATH MOHITUAMU: CITYYalHBINA OIBIT U CITy4aifHOe
COOBITHE, BEPOATHOCTh CIIyYaHOTO COOBITHS, YMEHHE BBIYHCIISTH
BEPOSITHOCTb € HCIOJIB30BAaHHEM  TIpaUuECKUX  METOJIOB;
NPUMEHATh (OPMYIBI CIOKEHHS W YMHOXEHHS BEPOSTHOCTEH,
KOMOMHATOpHBIe (akTel ¥ (QOpPMYyNIBl TPHU pELUICHWH 3ajady;
OLICHWBATh BEPOSTHOCTH pEAbHBIX COOBITHH; 3HAKOMCTBO CO
CIyJallHBIMM ~ BEJMYMHAMH; yMEHHE TMPHBOAHWTH  PUMEPHI
NpPOSIBJICHUS]  3aKOHA  OONBIIMX YWCEeT B TPUPOTHBIX W
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OOILIECTBEHHBIX SBJICHUSAX;

- YMETh ONECPUPOBATH MOHATHUSAMHU: TOYKA, MpsSMas, IIOCKOCTD,
MPOCTPAHCTBO, JBYIPAHHBIA YIrOj, CKPEIIMBAIOLIUECS MPSIMBIC,
napajyieIbHOCTh M MEPIECHAUKYIAPHOCTh MPSIMBIX U IUIOCKOCTEH,
YroJ MEXIy MPSIMBIMH, YTOJ MEXIy HIPSIMOW U IJIOCKOCTBIO, YrOJ
MEXIy IUIOCKOCTSAMH, pAacCTOSHHE OT TOYKH [0 IUIOCKOCTH,
paccTOsIHUE MEXAY MPSMBIMHU, PACCTOSHUE MEXIY IIOCKOCTAMU,;
YMEHHUE HCIOJIb30BaTh MPH PEIICHUH 3a7ay M3Y4YCHHBbIC (aKThl W
TEOPEMbI TUIAHUMETPUHU; YMEHHE OIICHHUBATh pPa3Mepbl OOBEKTOB
OKPYIKaroIlero Mupa;

- yMEThb ONEPUPOBATH TOHITHSIMHU: MHOTOTPAaHHHK, CEYCHUEC
MHOTOTpaHHMKA, KyO, Mapajuielenunen, TMpu3Ma, MUpaMuja,
¢durypa u MOBEpXHOCTh BpalllCHUs, [IWJIHHIP, KOHYC, map, cdepa,
ceueHuss (UIYyphl BpalleHHs, IUIOCKOCTh, Kacaromasics chepsl,
MWIMHAPA, KOHYyCa, IUIOIIAh MOBEPXHOCTH MUPAMHIIbI, MPHU3MBI,
KOHyca,  LWIMHApa, IUIom@aas  cepsl, 0o0beM  KyOa,
NPSMOYTOJIBHOTO — Mapajuie/ienuneaa,  NUPaMHIbl,  MPHU3MBI,
WIMHAPA, KOHYCa, [apa; yMeHHe H300pakaTh MHOTOTPAHHHKH H
MOBEPXHOCTH BPAIICHUS, MX CEYEHHUS OT PYKH, C TOMOIIBIO
YEPTSIKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; yMEHHE
pacro3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HABAThH
MPaBUJIbHBIC MHOTOTPAHHUKH;

- YMETh ONEPHPOBATH MOHATUSMH: IBIKECHHE B MPOCTPAHCTBE,
mo100HbIe (DUTYpBI B MPOCTPAHCTBE; HCIOJIL30BATh OTHOIICHHUE
IUIOINAZCH TMOBEPXHOCTEH W O00BEMOB MOJOOHBIX (GUIYp MpH
peIlICHIH 3a/1ay;

- YME€Th BBIYHCIIATH T'€OMETPUYECCKHE BEIMYMHBI (JUTMHA, YroJ,
IUI0IIa/b, 00BEM, TUIOIIAAL TTOBEPXHOCTH), UCIIOJIB3YSI U3YYCHHBIC
(hOpMYITBI 1 METO/TBI;

- YMETh ONEPUPOBATh TOHATUSAMH: TPSIMOYTOJbHAS CHCTEMA
KOOpJIMHAT, KOOPJMHATHI TOYKH, BEKTOpP, KOOPIMHATHI BEKTODA,
CKaISPHOE TMPOM3BEACHUE, YIrOJ MEXAy BEKTOpaMH, CyMMa
BEKTOPOB, MPOM3BEICHNE BEKTOPA HA YHCJIO; HAXOJUTh C TIOMOIIIBIO
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U3y4EHHBIX (JOPMyYJT KOOpAMHATHI CEPEMHBl OTPEe3Ka, PACCTOSHUE
MEX]y ABYMS TOUKAMU;

- YMeTb BbIOMpaTh MOAXOAIIUN U3yUEHHbIM METO JUlsl peIleHHs
3a7layl, paclo3HaBaTh MaTeMaTH4decKue (akThl U MaTeMaTUYECKHe
MOJIETI B NIPUPOJAHBIX U OOIIECTBEHHBIX SBJIECHUSIX, B HCKYCCTBE;
yMEHHE TPUBOAUTH IPUMEPbl MaTEMAaTUYECKUX  OTKPBITHUIl
POCCHIICKOM 1 MUPOBOW MAaTEMaTUYECKON HAYKH.

- yMeTb ONEpPHpPOBaTb IOHATHAMH: OIpENeIeHHe, AaKCHOMa,
TeopeMa, CJEJICTBHE, CBOMCTBO, IPHU3HAK, JOKA3aTeNbCTBO,
paBHOCHIIbHBIE (OPMYIIMPOBKHU; yMEHHE (hOPMYIMPOBATH OOpaTHOE
U TPOTUBOIIOJIOXKHOE YTBEpXKJIEHHE, NPUBOJUTH HpPUMEPHl U
KOHTPIPUMEPHI, UCTOIb30BaTh METO/I MaTEMAaTHUECKOW UHAYKIIH;
IIPOBOJUTH JIOKA3aTeNIbHbIE DPACCYXKIEHHUs IpH pelIeHUH 3ajad,
OLICHUBATh JIOTUUECKYIO IPABUIBHOCTD PACCYKICHUIA;

- yMeTb ONEpUPOBATh MOHATUSIMU: MHOXKECTBO, MOJAMHOXKECTBO,
Olepalyy HajJ MHOXECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETUKO-
MHO>KECTBEHHBIH ammapaT Ui OMHMCaHUS PEAJbHBIX MPOLECCOB U
ABJICHUM NP PELICHUM 33/a4, B TOM YHCJIE U3 APYIHX y4eOHBIX
MIPEIMETOB;

- YMETh ONEepUpOBaTh MOHATUSAMU: rpad, CBsI3HBIN rpad, aepeso,
LUK, Tpad Ha IJIOCKOCTH; YMEHHME 3aJaBaTh U ONHUCHIBATH Tpadbl
pa3NUYHBIMM CHOCO0AMHM; HCIIONB30BaTh TIpadbl MPH pPELICHUU
3ajad;

- yMeTb CBOOOJHO OMNEPUPOBaTh MOHATUAMH: COYETaHMUE,
MepECTaHOBKA, YUCIO COYETAaHWH, YHCIIO TEPECTAHOBOK; OMHOM
HbroToHa; yMeHue MNPUMEHATh KOMOMHATOpHbIE (aKThl U
paccyXIeHHUs Ul pelIeHus 3a1a4;

-yMETb ONEPUPOBATh MOHITUSAMHU: HATypalbHOE YHUCIO, LEJIOE
9HCI0, OCTAaTOK IO  MOJYNIO,  palMoOHaJbHOE  YHCIIO,
UppalMOHATIbHOE YHCIO, MHOXXECTBA HATYpPalbHBIX, LEJbIX,
palMOHATBHBIX, JIEHCTBUTENBHBIX YHCENT; YMEHHE HCIOIb30BaTh
NPU3HAKA  JIEJMMOCTH, HAauUMEHbUIMH OOIMH  JIenuTens |
HanMeHbIIee olliee KpaTHOe, anropuT™ EBKinma mpu permeHuu
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3aJa4; 3HAKOMCTBO C Ppa3IMYHBIMU IO3ULMOHHBIMU CHCTEMaMH
CUHUCJICHUS,;

- yM€Tb CBOOOJHO ONEPUPOBATh MOHATUSMH: CTENEHb C LIEJIbIM
IOKa3aTeJeM, KOpPEeHb HATypaJbHOH CTENEHH, CTENeHb C
palMOHAIBHBIM  TIOKa3aTeleM, CTENeHb C  JICHCTBUTENIbHBIM
(BelIEeCTBEHHBIM) IOKa3aTeNeM, Jorapum umcia, CUHYC, KOCHHYC
U TaHT€HC TIPOU3BOJILHOIO YUCIIA;

- YMETb ONEpUPOBATh MOHATHAMH: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpPaBHEHUH U
HEPaBEHCTB, PAaBHOCWIBHOCTh YPAaBHEHWH, HEPAaBEHCTB U CHUCTEM,
palMoOHaJbHbIE, HppalMOHAJIbHbIC, IOKa3aTeJIbHbIE, CTECIEHHbIE,
JorapupMUUYECKue, TPUTOHOMETPHUUECKUE YPaBHEHUS, HEpaBEHCTBA
U CUCTEMBI; YMEHHUE pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C
MIOMOUIBIO PA3IMYHBIX NIPUEMOB; pelIaTh YpPaBHEHUs, HEPABEHCTBA
U CHUCTEMBI C IapaMeTpOM; IPHMEHITh YpPaBHEHUS, HEPaBEHCTBA,
UX CHCTEMbl Ul pELIeHHs MaTeMaTH4ecKUX 3aJady W 3ajad U3
pas3IUyUHbIX 00JacTell HAYKH U pealibHOM XKU3HH;

-yMeTh CBOOOAHO OINEPUPOBATH MOHATUAMM: TpaduK (QyHKLIUH,
oOpaTtHast QYHKIMs, KOMIO3ULUSA (YHKIMH, JTUHEHHAs (QyHKIMS,
KBajgpaTUuHas  (QyHKIMs, CTeneHHas (QYHKIHUA C  LeJNbIM
rokasaTejeM,  TPUTOHOMETpUYECKHEe  (QYHKIHHM,  OOpaTHbIE
TPUTOHOMETPUYECKHE ¢byHKIMY, nokasaresbHas u
norapupmuyeckas QyHKIHH; yMEHHE CTPOUTh Ipapuku (QyHKIMH,
BBITIOJTHATH MPeo0pa3oBanus rpadukoB (yHKITHIA,

yYMEHHE UCNONb30BaTh rpaduku (QyHKIUE i1 U3ydeHus
MPOLIECCOB M 3aBUCUMOCTEHl MpU pelIeHWH 3afad U3 JApPYTrux
y4eOHBIX IPEIMETOB U U3 PEAIbHOM KU3HHU; BbIpaXKaThb (HhopMyIaMu
3aBUCHMOCTH MEX1y BEJIMYNHAMU;

yMeHHue cBOOOJIHO ONEepUpOBaTh MOHATUAMH: YETHOCTh (DYHKINH,
NEPUOTUIHOCTh ¢byHKINY, OTpaHHYCHHOCTH GyHKIHH,
MOHOTOHHOCTh (YHKLMH, IKCTpeMyM (yHKIMH, HanOoiblee M
HaVMEHbIIee 3HAYeHHs (QYHKIMHM Ha TPOMEXYTKE; yMEHHE
MIPOBOJUTH HCCIIEOBaHNUE (QYHKITIH;
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YMEHHE HCIOJb30BaTh CBOWCTBA W Tpadukd GYHKIUH U
pelieHus ypaBHEHWH, HEpPAaBEHCTB W 3a7ady C [apamMeTpaMy;
n300pakaTh Ha KOOPJAWHATHOW IIJIOCKOCTH MHOYECTBA PEIICHHM
ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOTHO OIIepUPOBATH TOHSTHSIMHU:
MOCJIEI0BATEIEHOCTD, apudmeTHyeckas nporpeccus,
reoMeTpryIecKast nporpeccus, OCCKOHEYHO yOBIBaromas
reoMeTpuyecKast nporpeccus; yMEHHE 3aaBaTh

[I0CJIEI0BATEIBHOCTH, B TOM 4YHCJE C IOMOIIBI0 PEKYpPEHTHBIX
dopmy;

- yMeTh ONEepUpPOBaTh MHOHATHSIMU: HENPEPHIBHOCTH (YHKLUH,
acUMIITOTHl rpaduka (QyHKIMM, NepBas M BTOpas MNPOU3BOAHAsS
(GYHKLIMHU, TEOMETPUYECKUH M (PU3MUECKUI CMBICI IPOU3BOIHOIM,
nepBooOpas3Has, ONpENeNICHHbIH MHTErpajg; yMeHHe HaXOIUThb
acUMNTOTHI rpaduka (yHKUUM; YMEHHE BBIUUCIATH MIPOU3BOIHBIE
CYMMBbI, TPOU3BEIEHHS, YacTHOIO U KOMIO3ULUH (QYHKIHA,
HaXOJWUTh ypaBHEHHUE KacaTeJIbHOH K rpaguKy QyHKIUH;

YMEHHE HCNOJb30BaTh IPOM3BOAHYIO IUII  HCCIIEIOBaHUSA
(GyHKLIUH, 1715 HAXOKACHUS HAWTY4IlIero peleHus B IPUKIIaIHbIX,
B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHUX M (PM3NYECKUX 3ajayax,
JUIsL OIIPENeNIeHUs] CKOPOCTH M YCKOPEHUS; HaXOAMTh IUIOLIAIN U
00beMbl (QUIyp C TOMOIIbI0 HHTErpayia; IMPUBOAUTH IPUMEPHI
MaTeMaTHYECKOTO MO/JICIUPOBAHUS c HOMOIIBIO
i depeHnnanbHbIX YpaBHEHUIT;

- yMeTb ONEpHPOBaTh MOHATHSAMHU: KOMIUIEKCHOE 4YHCIIO,
CONPSDKEHHbIE KOMIUIEKCHBIE YHCIa, MOAYJIb M apryMEHT
KOMIUIEKCHOTO 4Mcyia, (opMa 3amucH KOMIUIEKCHBIX —YHCell
(reomeTpuyeckasi, TPUrOHOMETpHUUECKas U anredpandeckas); yMeTb
MPOM3BOJIUTH apU(PMETHYEeCKHe JeHCTBUS C KOMIUICKCHBIMH
YHUCIaM{; TIPUBOAMTH IPHUMEPHI HCIIOJIB30BAaHUA KOMIUIEKCHBIX
qUCel;

- yMeTh CBOOOAHO ONEpPHPOBATH TOHATHAMHU: CpelHee
apupmeTHyeckoe, MenuaHa, HauOosplllee M HauMEHbIIee
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3HAYEHUs, pa3Max, AUCIEPCHs, CTaHIAPTHOE OTKIOHEHUE JUIA
OIUCaHUs YHCIIOBBIX JlAaHHBIX; YMEHHE HCCIIE0BATh
CTaTUCTUYECKUE JaHHblE, B TOM 4YHUCIE C IPUMECHEHUEM
rpadMuecKuX METOJOB U JJIEKTPOHHBIX CPEICTB; Tpaduyecku
HCCIIeIOBaTh COBMECTHBIE HAOIOACHUS C IOMOILNBIO JHarpamMm
pacceuBaHUs U TUHEHHON PETPECCUU;

- YMEeThb HAXOJWUTh BEPOATHOCTH COOBITHH C HCHOJIH30BAHUEM
rpaduuecKuX METOAOB; IPUMEHATH AJIsl peIIeHHs 3a7a9 (OPMYIIbI
CIIO)KEHMsI U YMHOXEHHs BepOsSITHOCTeH, (opMyidy IOJIHOM
BeposATHOCTH, (opmyny bepHymin, komMOMHAaTOpHBIE (AKTHl U
(GopMyIbl; OLIEHUBATh BEPOSTHOCTH pEAIbHBIX COOBITHH; yMeHHUe
OIEpUPOBATh IOHATUSAMU: CIIy4alHas BEIUYMHA, PacCIpeleeHHe
BEPOSATHOCTEH, MAaTEeMATUYECKOE  OXMJIAHUE, JUCHEPCHA U
CTaHJAPTHOE OTKJIOHEHHWE CIly4YalHOW BEIMYUHBI, (QYHKIHH
pacopeneneHuss U IUIOTHOCTH PaBHOMEPHOTO, MOKa3aTEeJIbHOTO U
HOPMaJbHOI'O paclpeiesieH!i; yMEHUE HCIOJIb30BaTh CBOMCTBA
M3YYEHHBIX paclpeieNeH’il JUIsl peuieHus 3a4ad; 3HAaKOMCTBO C
MOHATUAMU: 3aKOH OOJIBLIMX 4YHCEN, METOAbl BbIOOPOYHBIX
HCCIIEJOBAaHUM; YMEHUE IMPUBOJUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINX YUCEN B IPUPOJHBIX U OOIIIECTBEHHBIX SBJICHUSAX;

- yMeThb CBOOOJHO ONEpUPOBATh MOHATHAMM: TOYKA, IpsMasd,
IUIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH  Yroi,
JABYTPAHHBIM  yroJI, TPEXIPAHHBIA yroij, IepeceKaroluecs,
napajuleJibHble M CKpELIMBAIOIIMECS NpsSMble, NapauieIbHOCTh U
NEPNEeHIUKYIAPHOCT MPSAMBIX M IJIOCKOCTEH, Yroid MExXIy
NPSIMBIMU, YTOJl MEXKIY MPSAMOM M MJIOCKOCTBIO, YroJl MEXKIY
IUIOCKOCTSIMH; YMEHHME MCIIOJIb30BATh MpPU  PEIIEHUU 3a]ad
n3ydeHHble (PAaKThl M TEOPEMBl IUIAHUMETPUHU; YMEHUE OLICHUBATb
pa3mepsl OOBEKTOB B OKPY)KAIOLIEM MHpPE; YMEHHE OIEepPHPOBATH
MOHSTUAMMU: MHOT'OTPaHHUK, CeueHue MHOT'OTpaHHHUKa,
NPaBWIBHBIM MHOTOTPAaHHMK, NpHU3Ma, NHpaMuaa, ¢urypa W
MOBEPXHOCTH BpAICHUs, WINHAP, KOHYC, map, cdepa, pa3BepTKa
MIOBEPXHOCTH, CEYEHMs KOHYCa M INIMHAPA, MapaJlIesIbHbIE OCH
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WIA OCHOBaHMIO, CEYEHHUE Ilapa, IUIOCKOCTh, Kacarouasics chepsl,
LWINHAPA, KOHYCa; yYMEHHE CTPOUTh CEYEHHE MHOIOTPAHHUKA,
n300pakaTb MHOTOTPAHHUKH, (PUIYpbl U NOBEPXHOCTU BpPALICHUS,
UX CEUeHMs, B TOM 4YHCIIE€ C TOMOILBI 3JIEKTPOHHBIX CPEJCTB;
yMeHHE  INPUMEHATh  CBOWCTBAa  I€OMETPHUYECKHX  (uryp,
CaMOCTOATENIBHO (POPMYJIUPOBATH ONPENEICHUS U3y4aeMbIX QUTY,
BBIJIBUraTh THIIOTE3bl O CBOMCTBAX M NPH3HAKAX I€OMETPUYECKUX
¢buryp, o00CHOBBIBaTb MJIM ONPOBEPraTh MX; YMEHHE NPOBOIMUTH
Kjaccupukanuio GUryp o pasInyHbIM IPU3HAKAM, BBINOJIHSATH
HE00XO0IUMBbIE IOTOHUTEIbHBIE IOCTPOCHMUS;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATUAMU: ILIOUIA/b QUTYPHI,
o0beM (urypbl, BeIUMYMHA YIia, PacCTOSHUE OT TOYKH [0
IUIOCKOCTH, PAcCTOSTHUE MEXJy IpsIMBIMH, PAcCTOSHHE MEX1y
IUIOCKOCTAMM,  IUIOIanb  cdepbl, IUIOWAAb  [OBEPXHOCTH
MpaMuabl, TPHU3MbI, KOHyca, LWIMHApa, o00BeM  Kyoa,
IOpSMOYTOJIBHOTO  Napajuleienunena,  OUpaMUAbl,  MPHU3MBI,
LIMHpPA, KOHYca, I1apa; YMEHHUEe HaXOAUTh OTHOLIEHHE 00bEMOB
MoI00HBIX (UTYD;

- yMeTb CBOOOJHO ONEPHPOBATH IOHATUSIMH: JBIKCHHE,
napajyielbHblii  TIEPEeHOC, CUMMETpHUs Ha IJIOCKOCTH M B
MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3oBaHHE MOA00Us, TOJ00HBIE
¢Gurypsl; yMeHue pacro3HaBaTh paBHbIE U MOAO0OHBIE (QUIYpHI, B
TOM 4HCJI€ B NPUPOJAE, MCKYCCTBE, AapXHUTEKType; YyMEHHE
UCTIONIb30BaTh reoOMeTpHUYECKHe OTHOILICHHH, HaXOJHUTh
reOMEeTPUYECKHE BEJIMYMHBI (UIMHA, Yroj, IUIomaab, 00beM) Mpu
peLIeHuH 3aJad U3 APYTUX yueOHBIX NMPEIMETOB U M3 pealbHOU
KU3HY,

- yMeTb CBOOOJHO ONEPUPOBaTh MOHATUAMU: INPSMOYTOJIbHAsS
cucTeMa KOOpPAWHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPIMHATHI
BEKTOpa, CyMMa BEKTOpPOB, NPOM3BEJICHHE BEKTOpa Ha YHCIO,
pa3nokeHHe BeKTopa M0 0as3ucy, CKaJsIpHOE IPOU3BEICHHUE,
BEKTOPHOE TPOU3BEICHUE, YrOJd MEXIY BEKTOpaMH; YMEHHE
WCTIOJIb30BaTh BEKTOPHBIH M KOOPIMHATHBIA METOJ JJISl pEeIIeHHS
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TeOMETPUUYECKUX 3a7ad U 3343y JPYTuX Y4eOHBIX MPEIMETOB;
ONEepUpOBaTh MOHATUAMM: MaTpuua 2x2 u 3x3, omnpenenuTesib
MaTpHLbl, TEOMETPUUYECKUIA CMBICI ONTPEAETUTEINS;

- YMEeThb MOJENHMpOBAaTh pEAJbHbIE CHTyallUM Ha A3BIKE
MaTEeMaTHKH; COCTABIIATh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U
HUX CHUCTEMBl IO YCIIOBUIO 3aJaud, MHCCIEN0BaThb IOCTPOCHHBIE
MOJIENIN C UCIIOJIB30BAHUEM ammapara anreOpbl, HHTEPIPETHPOBATH
MOJIyYEHHBI Ppe3yNbTaT; CTPOUTh MAaTEMaTHYECKUE MOJEIU C

MIOMOLIBI0 TEOMETPUYECKUX IOHATHMM M BEIUYMH, pellaTh
CBA3aHHBIE C HUMHM [PAaKTUYECKHE  3aladyd; COCTABIIATH
BEPOATHOCTHYI0 MOJEIb M HHTEPIPETUPOBATH  IOJYyYEHHBIN
pe3yibTaT;  peliaTh  IPUKJIAAHBIE  3aJa4d  CPEACTBAMHU
MaTeMaTHYECKOr0  aHalu3a, B TOM  4YHCIE  COLUAJIBHO-

KOHOMHUUECKOT0 U PU3UYECKOr0 XapaKTepa,;

- yMEHHE BbIOMpATh MOAXOASLIMNA METOA IJIS PELICHUs 3aJadH;
[OHUMAaHKUE 3HAYMMOCTU MAaTEMaTHKH B M3Y4YE€HUHU IPUPOIHBIX U
OOILECTBEHHBIX IIPOLIECCOB U SBJICHUH; YMEHHE pPAaCIO3HaBaTh
NPOSIBJICHUE  3aKOHOB MAaTe€MAaTUKU B  HUCKYCCTBE, YMEHHE
MIPUBOJUTH IPUMEPHl MAaTEMATUYECKUX OTKPBITHMH POCCUHMCKON H
MUPOBON MaTEMaTU4YECKON HAYKH

OK 02. Ucnons3oBath
COBpEMEHHBIE CPE/ICTBA TTOUCKA,
AHaJM3a U UHTEPIIPETALIH
MHGpOpMAIUH, U
MH(POPMALIMOHHBIC TEXHOJIOTUU
1Sl BBITTOJTHEHHUS 33124
mpodeccnoHaIbHON

e TebHOCTH

B o6macTy IeHHOCTH HAYy4YHOTO MTO3HAHUS:

- c(OpMHUPOBAHHOCTb MHUPOBO33PEHHUS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKM M OOILECTBEHHOW MpPaKTHKH,
OCHOBaHHOTO Ha Janore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MeECTa B
MOJIUKYJIBTYPHOM MHUPE;

- OCO3HAaHHE IIEHHOCTH HAYYHOU JesITeIbHOCTH,

TOTOBHOCTh  OCYHIECTBISTH  HPOCKTHYIO |
UCCIIE0BATENbCKYIO JeSITeTbHOCTD
UHJIMBUIYaJIBHO U B TPYIIIE.

OBnanenune YHHUBEPCAIbHBIMU yueOHBIMU

IIO3HAaBaTCJIIbHBIMH HeﬁCTBHHMH:

- yYMETb OIEpPUPOBaTh MOHATHUAMH: palMoOHaIbHAs (QyHKIMA,
MOKa3aTebHasl ¢$yHKIU, CTETICHHAs byHKIH,
norapupmuyeckass (yHKIMsS, TPUTOHOMETPUUECKHE (DYHKIUH,
oOpaTHble (YHKIMH; YMEHHE CTPOUTh TpadUKU H3Y4YEHHbIX
GyHKIMH, CIOIb30BaTh rpaMKy MPU U3YyYEHUH NPOLECCOB U
3aBUCHMOCTEH, MNpU pPELIeHWH 337a4 M3 APYruX Yy4eOHbIX
MpeAMETOB U 3aa4 U3 peanbHON )KU3HH; BBIpaXkaTh GopMyIaMu
3aBHCHUMOCTH MEX]ly BETUYHMHAMU;

- YMEThb ONEepUpOBaTh MOHATUSIMH: TOXJIECTBO, TOXXJIECTBEHHOE

npeoOpa3oBaHue, YPaBHEHHUE, HEPABEHCTBO, cucremMa
YPAaBHEHUI W HEPABEHCTB, pPAaBHOCWIBHOCTH YpaBHEHH,
HEPAaBEHCTB M CHCTEM, pAlWOHAIBHBIE, HPPALMOHAIBHEIE,
II0Ka3aTENbHBIE, CTCIICHHBIE, JorapupMUIECKHE,
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B) pabota ¢ uHpopmanme:

- BJIaACTh HaBbIKaMU ITOJIYUCHUA I/IH(I)OpMaL[I/II/I nu3
UCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSTEIHLHO
OCYIIECTBIISITH ITOKUCK, AaHAIN3, CHCTEMATH3AIHIO 1
UHTEPIPETANNI0 WH()OPMAIUU PAa3IHMYHBIX BHIOB
1 GOpM TIPECTABIICHUS;

- co3/1aBaTh TEKCThI B pa3lUuYHBIX (hopmarax c
y4eTOM Ha3HaueHHs HHQPOPMAIMA H IIEJIEeBOH

ayJIUTOpUH, BBIOMpas ONTUMAIbHYIO (GopMy
NpeCTaBICHUS U BU3yaIU3aI1H;
- OLEHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTh

uHpOpMaIlUK, €€ COOTBETCTBHE IPAaBOBBIM U
MOPaJIBHO-3THYECKIM HOpMaM;

- HUCIIONIb30BaTh CPEACTBAa HMH(POPMAIMOHHBIX U
KOMMYHHUKALIMOHHBIX TEXHOJOIMH B pelleHUU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX u
OpPraHM3allMOHHBIX  3a7ad ¢  COOJIIOAEHUEM
TpeboBaHuii 9PrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, pPEeCcypcocOepeKeHus,
IIPaBOBLIX n ITHYCCKHUX HOPM, HOpM
nHGOPMAITMOHHOM 0€3011aCHOCTH;

- BJIAJICTb HAaBbIKAMH PACIIO3HABAHWUA W 3alllUTbL
uHpopmaruy, HHGOPMAIMOHHON Oe30macHOCTH
JUYHOCTH

TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA M CHUCTEMBI;
YMETh pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IOMOILBIO
pa3IMYHBIX IPUEMOB; pELIaTh YypaBHEHUS, HEPaBEHCTBA U
CHCTEMBI C MapaMeTpoM; MPUMEHSATh YpaBHEHHUs, HEPABEHCTBA,
UX CHCTEMBI [UIS peIIeHHs] MaTeMaTHYeCKUX 3a/ad M 33734 U3
pa3IMYHBIX 00JacTel HAYKH U peajbHON )KU3HH,

- yMmMeTb CBOOOJHO ONEPUPOBATH MOHATHSIMH: JBHKEHHE,
napajyielbHbld  TIePeHOC, CHMMETpPUS Ha IUIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue MOA00uS, MOT00HbBIE
¢Gurypsl; yMeTb pacro3HaBaTh paBHblE M 110100HBIE (UTYPHI, B
TOM 4YHCJIE B TMPHUPOJE, HCKYCCTBE, AapXHUTEKType; YMEThb
UCIIOJIb30BaTh ~ I€OMETPUYECKHE  OTHOUICHHS,  HaXOIUTh
reOMETPUYECKUE BETUYMHBI (JJIMHA, YroJ, IUION[aab, 00beM)
IpU pPEUICHWH 3aJad M3 JPYTuX Y4eOHBIX NPEeIMETOB U U3
pEabHOM KU3HU

OK 03. IInmanupoBats u
[peaIM30BBIBATH COOCTBEHHOE
podeccuoHabHOE U
ITMYHOCTHOE pa3BHUTHE,
peApUHUMATEIbCKYIO

e TeIbHOCTD B
npodeccroHaIbHOM chepe,
MICTIONIb30BATh 3HAHUS 110

B 061acTH 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSL:
-- c()OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHW,
3TUYECKOTO ITOBEICHHS;

- CIOCOOHOCTh  OLEHMBAaTh  CUTYyallMI0 |
IMPUHUMATb OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACDH
Ha MOpPaJIbHO-HPABCTBCHHBLIC HOPMbI U IICHHOCTH,

- OCO3HaHWE JIMYHOTO BKJIaJa B IIOCTPOCHHUE
YCTOHYHMBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIUTENISAM

- yMeTb  ONEpUpoBaThb  MOHATUSAMHU:  palOHAJbHBIE,
HppaluOHAJIbHBIE, NOKa3aTeJIbHBIE, CTEIEHHBIE,
JorapuMHUYEecKre, TPUTOHOMETPHUUECKHUE  YpaBHEHHS  H

HEPABEHCTBA, UX CUCTEMBEI;

- YMCTHb OIICPpUPOBATHL IMOHATUAMHU: MHOI'OI'PpAHHHUK, CCYCHUC
MHOTOTpaHHHKa, KyO, TapajuleJienuIe]l, Mpu3Ma, MUPaMHIa,
¢urypa M TOBEpXHOCTh BpPALICHUS, LWINHAP, KOHYC, IIap,
ctepa, cedeHus: GUTypbl BpAIICHHS, TUIOCKOCTh, Kacaromiasics
cdepsl, UIMHAPA, KOHYCa, MO b TOBEPXHOCTH MUPAMU/IbI,
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(bMHAHCOBOI IrPaMOTHOCTH B
[PA3JIMYHBIX )KU3HCHHBIX
CUTyalluAX

U (MUJIM) IpYTMM 4YI€HaM CEMbH, CO3JIaHUI0 CEMbH
Ha OCHOBE OCO3HAHHOIO MPHUHSTUS LEHHOCTEH
CEMEWHOH KU3HHU B COOTBETCTBUU C TPAIAULIMSIMHU
HapoaoB Poccuu;

OBnazeHne YHUBEPCAIBHBIMU PETYJISATUBHBIMU
IECUCTBUSIMH:

a) caMOOpTaHU3aIlUs:

- CaMOCTOSITENILHO OCYLIECTBIIAT
NO3HABATENBHYI0  JESTENbHOCTh,  BBISBIATH
po0JIeMsl, CTaBUTh u ¢dbopmMyIMpoBaTh
coOCTBEHHBIE  3aJaud B 00Opa3oBaTesIbHOU

JESITeIbHOCTU U KU3HEHHBIX CUTYAIHSIX;
- CaMOCTOSITENIbHO COCTAaBJIATH IUIAH pPEIICHUs
npoOsieMbl € y4eTOM MMEIOIIUXCSl PEecypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U IPENOYTECHUH;

- JaBaTh OLIEHKY HOBBIM CUTYaLUsM;
CIocoOCTBOBaTh (POPMHUPOBAHUIO U IPOSIBICHUIO
IIUPOKON 3PYAUIMH B pa3sHbIX 00JACTAX 3HAHUIMA,
MOCTOSIHHO TOBBIINIATh CBOM 00pa3oBaTeibHbIN U
KyJIBTYPHBI YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh HpPUEMBbl PeQIEeKCUH A OLEHKU
CHUTYyalllu, BEIOOpA BEPHOTO PELICHNUS;

- YMETb OLEHMBATb PHUCKM M CBOEBPEMEHHO
NPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

MpU3MBbI, KOHyCa, LWIMHIpA, IUomanb chepbl, o0beM Kyoa,
NPSIMOYTOJIBHOTO — TapauIejIeuIeia, NHPaMHJIbI, PU3MBI,
IWIMHPA, KOHYCA, [Iapa; YMEHHE U300pakaTh MHOTOTPAaHHUKU
U MOBEPXHOCTH BpAILCHHS, UX CCYCHHUS OT PYKH, C MOMOUIBIO
YEePTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh
pacrio3HaBaTh ~ CHMMETPUIO B IIPOCTPAHCTBE,  yMETh
pacro3HaBaTh MPaBHIbHBIC MHOTOTPDAHHHKH;

- YMETh OIEPHUPOBATH IOHATUSIMHU: IPSIMOYTOJbHAS CHCTEMa
KOOPJIMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPJIHHATHI BEKTOPA,
CKaJISIPHOE TPOU3BEICHUE, YroJl MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, TPOU3BEJICHHE BEKTOpPA HA YHCJIO; HAXOAHUTh C
TIOMOIIBIO U3YYCHHBIX (JOPMYJT KOOPIUHATHI CEPEIUHBI OTPE3Ka,
PacCTOSIHUE MEXITy ABYMS TOYKAMHU

OK 04. O¢pdexTuBHO
B3aMMO/IEHCTBOBATH U paboTaTh
B KOJUIEKTHBE M KOMaH 1€

TOTOBHOCTB K CaMOPa3BHUTHIO,
CaMOCTOSITETEHOCTH U CAMOOTIPECIICHHUIO;
-OBJIa/ICHUE HaBbIKaMU yuebHo-
WCCIIETIOBATENILCKON, MPOEKTHOW W COLHAIBHOU
NeSITETbHOCTH;

OBnanenune YHHUBEPCAIbHBIMU
KOMMYHHKATUBHBIMU JICHCTBHUSMU:

0) coBMeCTHasI IeITeTLHOCTD:

- yMeThb ONEpUpPOBaTh MOHATHAMH: CIY4alHbI ONBIT U
CllyqaifHOe COOBbITHE, BEPOSITHOCTD CIy4aifHOTO COOBITHS; YMETh
BBIUUCIIATH BEPOATHOCTh C HCIIONB30BAHMEM TpaUuecKux
METOJIOB; TPHUMEHATh (OPMYNbI CIIOKEHUS ¥ YMHOXXCHHS
BEpOSATHOCTEH, KOMOHMHATOpHBIE (akThl u (GOpMynasl mpU
pelIeHNH 33/1a4; OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA;
3HaKOMCTBO CO CIy4allHBIMU BEJIMYMHAMH; YMEHHE NPHBOANTH
IIPUMEPBI NPOSIBICHUS 3aKOHA OOJBLINX YHCEN B NPUPOIHBIX U

41




- TMOHUMAaThb M MHCIIOJIb30BaTh MPEUMYILECTBA
KOMaH/JHON U WHAUBHUIYaJIbHON pabOThI;

- IPUHMMATh LEIHM COBMECTHOM JAESITENIbHOCTH,
OpPraHHU30BbIBaTh U KOOPAMHUPOBATH ACHCTBUA IO
€e JOCTIKEHHUIO: COCTaBJIATh IUIAH JECHCTBUH,
pacupenenarb  poJld € y4eTOM — MHEHUH
YYaCTHUKOB OOCYXIaThb pe3ylbTaThl COBMECTHOM
paboThI;

- KOODAMHUPOBATH ¥ BBINOJHATH paboTy B
YCIIOBHSIX peanbHoro, BUPTYaJIbHOTO u
KOMOMHHMPOBAHHOTO B3aWMO/ICHCTBUS;

- OCYILIECTBJISITb IO3UTUBHOE CTPATErHYecKOe
MOBEJICHUE B PA3NIMYHBIX CUTYAIUSIX, MPOSIBIATH
TBOPYECTBO u BOOOpakeHHeE, OBITh
WHUIMATUBHBIM.

OBnaseHue YHUBEPCAIBHBIMU PETYJISTUBHBIMU
IEUCTBUSIMU:

OOILIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATUAMU: CTEHEHb C IEJIBIM
IoKa3aTejgeM, KOpPEHb HaTypajlbHOM CTENEHH, CTENeHb ¢
palMoOHAJBHBIM TOKa3aTeseM, CTeNeHb C JIeHCTBUTEIbHBIM
(BemIeCTBEHHBIM) TIOKa3aTesieM, Jiorapudm dYucia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIIA;

- YMETh CBOOOIHO OIEPHPOBATH MOHATHAMHU: TpaduK (yHKITHH,
oOpatHas  QyHKIWSA, KOMITO3WIUS  (YHKIMH, JIWHEHHAs
¢GyHKLUMsA, KBajgpaTuyHas (QyHKIMS, CTENeHHas QYHKIUS C
HeablM  IIOKa3aTesleM,  TPUTOHOMETpuYeckue  (pyHKIUH,
oOpaTHble TpPUTOHOMETpHUYECKHE (YHKIMH, IOKa3aTeJabHas H
agorapupmuyeckas  (QyHKIMM; yMETb CTPOUTh  TIpaduKH
(yHKLUH, BBIOJIHATH IpeoOpa3zoBaHus Tpa(UKoOB GYHKIHII;

- yMeTh WHCIOJIb30BaTh Tpaduku (QYHKOMA I H3ydeHHUS
MPOIIECCOB M 3aBUCUMOCTEW MNpPU PEUICHWH 3a/1ad U3 JPYyTUX
y4eOHBIX TIPEAMETOB W W3 pealbHOM JKWU3HU; BBIPAXKATDH
(hopMynaMu 3aBUCHIMOCTH MEXKIY BeTHUNHAMH;

- CBOOOJHO OIEPUPOBATh TOHATUSAMH: YETHOCTh (DYHKIIHH,
NEPUOUYHOCT,  (DYHKIMH,  OTPAaHHYEHHOCTh  (YHKIUH,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (DyHKIMH, HAuOOJbIIeEe U
HauMEHbIIee 3Ha4YeHUs (YHKIMM Ha MPOMEXKYTKE; YMETh
MIPOBOJUTH UCCIIEIOBaHUE (PYHKITUH;

- YMeThb HCHOJb30BaTh CBOWCTBA W Tpaduku (QYHKIUNA IS
peleHnsi ypaBHEHHH, HEPAaBEHCTB M 3aJad C IapaMeTpamuy,
n300pakaTh Ha KOOPIAWHATHOW TNIOCKOCTH MHOXKECTBA PEIICHHMA
ypaBHEHUH, HEPABEHCTB M UX CHCTEM

OK 05. OcymiecTBIIsATh YCTHYIO
1 TMCbMEHHYI0 KOMMYHUKALIHIO
Ha TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepaiu ¢
y4eTOM 0COOEHHOCTEH

COLIMAJIHOTO M KYJIBTYpHOTO

B o0mactu 3¢TeTHYECKOro BOCIIUTAHHMS:

- OJCTETHMYECKOE OTHOIIEHHE K MHpPY, BKIIOYas
ACTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOpYECTBa, CIIOpTa, TPyda H OOIIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTh BOCIPHHHUMATh Pa3IMYHBIC BUIBI
HWCKYCCTBA, TPAaJWIMU KU TBOPYECTBO CBOETO U

- YMETb ONEPHPOBATh MOHATHIMU: CPEAHEe apuPMETHUECKOE,
MeauaHa, HauOoibllee M HAWMMEHBIIEE 3HAYEHHS, pa3Max,
JMCHEpPCHs, CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO Habopa;
YMEHHE  W3BJIEKaTh,  WHTEPHPETHPOBATH  HH(OpMAIHIO,
NIPEJCTAaBICHHYI0 B TaONHMIax, Ha JAWarpaMMmax, rpadukax,
OTpPaXKaIOIIyI0 CBOWCTBA pEAJbHBIX IIPOLECCOB U SIBICHUH;
IPEJCTABIATh MH(OPMALMIO C MOMOIIBIO Ta0JUI] M AUarpaMM;
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[KOHTCKCTa

JPyTUX HapoJIOB, ONIYyIIATh
BO3/IEHCTBUE UCKYCCTBA;

- Y6C)KI[CHHOCTL B 3HAYUMOCTHU JIA JIMYHOCTHU U
oOmiecTBa  OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUUECKUX KYJbTYPHBIX TPAIUIHNA U
HapOJHOTO TBOPYECTBA;

- TOTOBHOCTh K CAaMOBBIPKEHHIO B Pa3HBIX BHAAX

OMOIIMOHAJIBEHOC

UCKYCCTBA, CTPEMIICHUE MPOSABIATH KadecTBa
TBOPYECKOH JINYHOCTH;

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHHMKATHBHBIMU 1€HCTBUAMHU:

a) oOImIeHue:

- OCYLIECTBJIATh KOMMYHHKALMM BO BceX cdepax
JKU3HU;

- pacro3HaBaThb HCBep6aJ'IBHbI€ cpeacTtsa
O6H.I€HI/I}I, INOHUMATb 3HAYCHHC  COLHAJIbHBIX
3HAaKOB, paciio3HaBaThb IpCAITOCBIIIKH

KOH(JIUKTHBIX CUTYaIUH U CMSATYATh KOH(IUKTHL;
- Pa3BepHYTO M JIOTMYHO H3JIaraTh CBOIO TOUYKY
3pEHMS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

UCCIIeIoBaTh CTaTUCTHYECKHE JaHHble, B TOM 4HCIE C
MPUMEHEHHEM TpadUUIeCKUX METOJIOB U AJIEKTPOHHBIX CPECTB;
- YMETh ONEepUpPOBaTH MOHATUSMHU: TOYKA, MpsMasi, MIOCKOCTH,
MIPOCTPAHCTBO, BYTPAHHBIN YIoj, CKpELIMBAIOIIMECS IMpPSIMBIE,
MapajuIeIbHOCTh M NEPHEHAMKYJSIPHOCTh  MPSMBIX U
IUIOCKOCTEM, yrojl MeXIy MNpsIMBIMH, YIoJd MEXKIY HpSIMON M
IUIOCKOCTBIO, YIOJ MEX/Y IJIOCKOCTSAMH, PACCTOSIHUE OT TOYKHU
70 IUIOCKOCTH, PACCTOSIHUE MEXIy HpPSIMbIMH, PpacCTOSHUE
MEXy IIJIOCKOCTSIMU;

- YMETh UCTOJIb30BaTh MPU PEUICHUH 3a/1a4 U3y4yeHHbIE (DaKThI 1
TEOpEeMbI IUNIAHUMETPUHN; YMEHHE OLICHUBATh Pa3Mepbl OOBEKTOB
OKPY2KAOILEr0 MUpa

1K 1.1. BEImOJIHATE NeUCTBUS
[10 IPOBEJICHUIO aBapUIHO-
criacaTebHbIX paboT Mpu
ITOKaJIM3alKY U JTMKBUJIALUN
[OCJIEACTBUNA YpE3BbIYANHBIX
CUTYallUi.

B vactu Tpy10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TpPYAY, OCO3HAHWE ILIEHHOCTH
TPYAOTIOOUS, - UHTEpEC K PasNuvHbIM cepam
MpOPECCHOHAIBHON JIEATENTbHOCTH, CBSI3aHHBIM
C MaTeMaTUKOM U €€ NIPUII0KEHUSIMU,

-yMEHHE COBEpIIaTh OCO3HAHHBIA  BBHIOOP
Oynymeit  mpodeccuu U pealn30BHIBATh
COOCTBEHHBIE KU3HEHHEBIE IIJIaHBbI,

-TOTOBHOCTb u CIIOCOOHOCTH K
MaTeMaTUYECKOMY 00pa30oBaHUIO u
caM000pa30BaHHI0 HAa TPOTSDKEHHHM — BCe
JKU3HU,

-'OTOBHOCTb K aKTUBHOMY YYaCTHUIO B PCHICHUHN

- cBOOO/IHO OMEPUPOBATH MOHATUSMU: PALMOHATBEHOE YHCIIO,
OecKOHeUHas nepruoanyecKas JIpo0Bb, MPOLEHTBHI,
UPPalMOHAJIBHOE YMCJIO, MHOXECTBA PAlMOHAJIBHBIX W
JIEWCTBUTEIbHBIX YHUCEN, MOAYJIb JEHCTBUTEIBHOIO YHCIIA;
OPUMEHSATHh IPOOM U TPOLEHTHI ISl PEUICHHsS] TMPUKIATHBIX
3a7a4 U3 Pa3JIMYHbIX OTPACICd 3HAHWN M PEATbHOUN >KU3HH;
MIPUMEHSTH npUOIKEHHBIE BBIYHCIICHMUS, MpaBuiIa
OKpYTJICHUS, IPUKUIKY U OLIEHKY PE3YyJbTaTa BBIYUCIICHUN;
CBOOOMHO OIEpPHPOBATh TMOHSATHEM: CTENEHb C IIENIBIM
MOKa3aTeeM, HMCIOJIb30BaTh MOAXOAAIIYI0 (OpMY 3amucu
JIEWCTBUTEIBHBIX YHUCEII JUISI PELIEHUS] TPAKTUYECKUX 3a/1a4 U
MPEACTABICHUS JTAHHBIX; CBOOOIHO OMEPUPOBATH MOHSITHEM:
apumeTnyecKuil KOpeHb HATYPaTbHON CTENEeHH; CBOOOJHO
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MIPaKTUYECKUX 3a1a4 MaTeMaTU4eCKOU
HaIIPaBJIEHHOCTH;
Osnanenue YHUBEPCAIbHBIMU y4eOHBIMU

IIO3HaBAaTCIIbHBIMHU HeﬁCTBHHMH:

a) 0a30BbI€ HCCIEI0BATEIbCKIE IEHCTBUS:

- UCIIOJIb30BATh BOTIPOCHI KaK
UCCJIEIOBATEILCKU ~ MHCTPYMEHT I1O3HAHMS,
(GopMynupoBaTh  BOIPOCHL,  (PUKCUPYIOLIUE
NpoTUBOpeYre, MpobieMy,  yCTaHaBIUBATh
HUCKOMO€ H JIaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

- IPOBOJIUTH CAMOCTOSITEIILHO CIUTAHUPOBAHHBIN
9KCIIEPUMEHT, UCCIIEOBAHNE TI0 YCTAaHOBICHUIO
0COOEHHOCTEH  MATEMaTH4YECKOr0  OOBEKTa,
SBIICHUS, TIPOIECCA, BBIABICHUIO 3aBUCUMOCTEN
MEXy 00BEKTaMH, SBIICHUSMH, IIPOIIECCAMHU;

- CaMOCTOATENBHO (popMynHpoBaTH 000OIICHHS
U BBIBOJBI IO pe3yabTaTaM IPOBEIAEHHOTO

HaOJII0ICHUS, HCCIICIOBAHMS, OIICHHUBATh
JIOCTOBEPHOCTh  TOJIYYCHHBIX  PE3yJIbTaTOB,
BBIBOJIOB M 00O0OIICHUIA;

- MPOTHO3UPOBATH  BO3MOXKHOE  Pa3BUTHE

nporiecca, a TaK)Ke BBIIBUTATh MPEIIOI0KCHUS
0 €ro pPa3BUTHHU B HOBBIX YCJIOBHSX;

0) coBMeCTHas IeITEIbHOCTD:

- NOHWMaTh W HCIOJB30BATh MPEUMYIIECTBA
KOMaHIHOW W WHAWBUAyabHOW pabOThl TpU
pelieHUH y4eOHBIX 3aaay, NPUHUMATH I[ENTb
COBMECTHOM  JICATENILHOCTH,  IUIAHHUPOBATh
OpraHu3aIUIo COBMECTHOM paboTHI,
pacrpenesiath BUIbl PabOT, JIOTOBapUBATHCS,
0o0CyX/aTh TPOIIECC W PEe3yibTaT PpaboTH,

ONEpUPOBATH  IOHATUEM: CTENEHb C  palMOHAIbHBIM
roKaszaresieM; CBOOOIHO ONIEpUPOBATh MOHATUSIMHE: JIorapupm
qucia, AECATUYHbIE U HATypaJlbHbIE JIOrapu(Mbl; CBOOOIHO
OIEpUPOBaTh IOHATUSMHU: CHUHYC, KOCHHYC, TaHIEHC,
KOTAHI'€HC YHMCIJIOBOTO apryMEHTa; ONEepUpOBaTh MOHITUAMU:
apKCUHYC, apKKOCHHYC U apKTaHI'€HC YMCIIOBOI'O apryMEHTa;
- cBOOO/IHO OIEpUPOBATh MOHATUAMU: HATypalbHOE U LIEI0E
YHUCII0O, MHOXECTBA HATypalbHBIX M  LEJIBIX  YHCEN,
UCIIOJIb30BaTh NPU3HAKU JenuMocTu Lenbix uucen, HOJ|
u HOK HarypanbHBIX yuCel s pelleHus 3aja4, IPUMEHATh
anroput™M  EBknmzaa; cBoOOAHO oONepUpOBaTh IOHITHEM
OoCcTaTKa IO MOAYNIO, 3allMChIBaTh HATypajbHBIE YHUCIA B
Pa3JIMYHBIX MO3ULIUOHHBIX CUCTEMax CUMCIECHUS; CBOOOIHO
OIIEpUPOBAThH MOHATUSAMH: KOMIIJIEKCHOE YUCIIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEJl, NMPEACTaBIATh KOMIUIEKCHbIE YMCIA B
anredpanvyecko ¥ TPUrOHOMETPUUECKON (opMe, BBIIOIHATh
apupMeTHyeCKUe oOmepaluMu C HUMH M U300paxkaTb Ha
KOOPJMHATHOM MIIOCKOCTH;

- cBOOOJHO  OIEPUPOBATH
CTEpEOMETPUU TPU  PEUICHUH
MaTeMaTHYeCKUX  PAcCYy)KJICHHMH; TNPUMEHATh  aKCHOMBI
CTEpEOMETPUU U  CIEACTBUS U3 HUX TpU pPELICHUU
TreOMETPUUECKUX  337ay; KiIaccu(PUUUpOBaTh B3aUMHOE
pacmojio)KeHUe TMpSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MNPSAMBIX M IUIOCKOCTEH B TIPOCTPAHCTBE;
CcBOOO/IHO ONEpPUPOBATH MOHATUSIMH, CBI3aHHBIMU C YIJIaMU B
MIPOCTPAHCTBE: MEXAY MPAMBIMH B INPOCTPAHCTBE, MEXIY
MPSIMON U TUIOCKOCTBIO; CBOOOJHO ONEPUPOBATH MOHSTUIMU,
CBSI3aHHBIMU C MHOTOIpaHHMKaMH; CBOOOIHO PacHO3HABATh
OCHOBHBIE BHJbl MHOTOTPAaHHMKOB (TpuU3Ma, MNUPaMUJIA,
NPSIMOYTOJIBHBIN Mapajuienenumnesn, Ky0); KIacCupUIUPOBaTh
MHOTOTPaHHHUKH, BbIOMpasi OCHOBaHMS AJisl KJAcCU(UKALINU;

OCHOBHBIMH IIOHATHUAMU

3aJa4 MW MPOBCACHUUN
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0000111aTh MHEHUS HECKOJIBKUX JIONEH;

- y4acTBOBaTh B TPYIIOBBIX (hopmax pabOTHI
(oOcyxnmeHnus, OOMEH MHEHHH, «MO3TOBBIC
ITYPMBI» W WHBIC), BBIIOJHATH CBOI YacTh
paboThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C
OPYTMMH  YJIE€HAMH  KOMAaHJbI, OILIGHUBATh
KayecTBO CBOETO BKJaJa B OOIIMN MPOIYKT IO
KpUTEpUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMMOJICHCTBUSI.

OBnajicHHe YHUBEPCAIBHBIMUA PETYJISTUBHBIMU
IEUCTBUSIMU:

B) CAaMOOpPTaHU3aIHs:

- COCTAaBJISATH IIJIAH, aJITOPUTM PEIICHHS 3a/1a4H,

- BBIOMpaTh CIOCOO pemeHuss ¢  y4EToM
UMEIOIINXCS pecypcoB " COOCTBEHHBIX
BO3MOKHOCTEH,

- apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

¢BOOOIHO
CEYEHUEM

MOHATUSMH, CBSI3aHHBIMU  C
MHOTOTPaHHUKOB  IUIOCKOCTBIO;  BBIIOJIHATH
napajuieiabHoe, LIEHTPAJIbHOE u OpPTOrOHAIILHOE
MPOEKTUPOBaHWE  (UTYp Ha  IUIOCKOCTb,  BBINOJHATH
u300paxeHus: (QUIyp Ha IUJIOCKOCTH; CTPOUTH CEUeHUs
MHOTOTPAaHHUKOB  pPa3JIMYHBIMU  METOJAaMH,  BBIIIOJIHATh
(BBIHOCHBIC) TUIOCKHME YEepTeXH M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (GUTYp: BUI CBEpXY, COOKY, CHH3Y; BBIUYHCISATH
IUIOMIAId  TOBEPXHOCTeH  MHOTOIPAaHHUKOB  (MIpHU3Ma,
nUpamMma), TEOMETPUIECKUX TeJ C MpUMEHEHHEM (HopMyI;
CBOOOMHO  ONEpUpOBaTh  IMOHSATUSMHU: CHUMMETpPHS B
IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH, LIEHTP,
OCb W IJIOCKOCTh CHUMMETpHH  (GUrypsl; CBOOOJHO
OIIEpUPOBATh MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE; BBIINOJIHATh JACHCTBUS HaJ
BEKTOpaMH{;  pemiarb  33Jadyd  Ha  J0Ka3aTesIbCTBO
MaTEMAaTHYECKUX OTHOIIEHUN " HaXO0XJICHHE
F€OMETPUUYECKUX BEJIUYHMH, MPUMEHSS H3BECTHBIE METOMbI
IpU pEIIEHHH MaTEeMaTHMYECKHUX 3a7ad IOBBIULIEHHOIO U
BBICOKOTO YpPOBHSI CJIOKHOCTH; MPHUMEHSTh MpocTeiine
IIPOrpPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBbl TpPU  pEIIEHUH CTEPEOMETPUUECKHUX  3a/ay;
U3BJeKaTh,  IpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH
nH(MOpPMALIMIO O  MPOCTPAHCTBEHHBIX  I'€OMETPHUYECKHX
¢urypax, NpeNCTaBICHHYI0 Ha 4YepTeX)axX U pPHCYHKax;
MIPUMEHSTH MOJIyY€HHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATh U
aHAJIN3UPOBATh PeajbHbIE CUTYyalluH, IPUMEHATh U3Y4YCHHbIE
MOHATHSL B IIpolLlecCe IIOMCKAa pEeUIeHUs] MaTeMaTU4YeCKU
cOpMyYIHPOBaHHONW MPOOJIEMBI, MOJAEIHPOBATH peabHbIE
CUTyalluu Ha f3bIKE '€OMETPHH, UCCIIE0BAaTh MOCTPOCHHbIE
MOJIEIM C HCIIOJNIb30BAaHUEM TI'E€OMETPUYECKMX HOHITHUH U
TEeOopeM, anmapara ajredpbl, pemarh NPaKTUYECKUE 3aJaud,

OTepupoBaTh
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CBSI3aHHBIE C HAXOXJIECHUEM TIE€OMETPUYECKUX BEJIUYHUH;
MMETh TPEJCTABICHUS 00 OCHOBHBIX JTamax pa3BUTHUSA
F€OMETPUM KaK COCTaBHOM dYacTH (yHJIaMEHTa pa3BUTHUS
TEXHOJIOTHH;

- CBOOOJIHO OIEpUpPOBaTh TOHATHAMH, CBSI3AHHBIMU C

HWIAHAPUYECKOM, KOHUYECKOU U cepuyeckoit
MTOBEPXHOCTSAMH, OOBSICHATH CrocoObl
MOJIYYCHHUA,0IICPUPOBATH MOHATHAMU, CBA3AHHBIMHA C TCIIaMU
BpalICHUS: HUAJTUHIPOM, KOHYCOM, cdepoit u

[IapOM;pacro3HaBaTh Teja BpamleHus (UWIMHAD, KOHYC,
chepa u map) U OOBACHATH CHOCOOBI TMOJYYEHHUS Tel
BPAIICHUS;KIIACCH(PUIIMPOBATh  B3aUMHOE  PACIOJIOKCHHE
chepbl M IUIOCKOCTH;BBIYMCIATH BEJIUYMHBI 3JIEMEHTOB
MHOTOTPAaHHUKOB W TEJ BpameHus, OOBEMBI W IUIOIIAIN
MIOBEPXHOCTEH  MHOI'OIPDAaHHMKOB M Tel  BpallEHus,
TE€OMETPHUECKUX Tell C MpUMEHEHHEM (OPMYIT;CBOOOIHO
OINepUpOBATh NOHATHAMM, CBI3aHHBIMU C KOMOUWHAIUSIMU TeJ
BpAIICHUS 1 MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIMCAaHHBIN B
chepy M ONMHUCAHHBIH OKOJIO cdepsl, cdepa, BOUCAHHAS B
MHOTOTPAaHHHK  WJIM  TEJIO  BpallEHHWs;  BBIYUCIATH
COOTHOIIEHUS  MEXAYy IUIOLaJsIMU  TOBEPXHOCTEH U
00béMamMH MOAOOHBIX TeJ; U300pakaTh U3yyaemble QUTYPHI,
BBINOJIHATh (BBIHOCHBIE) IIJIOCKHE YEpPTEeKU W3 PUCYHKOB
IPOCTBIX OOBEMHBIX (UIYp: BUI CBEpXy, COOKY, CHHU3Y,

CTPOUTH CEYEHUs TeN BpAILCHUS; U3BJICKATh,
MHTEPIPETUPOBaTL U NPeoOpa3oBbIBaTh HMH(OpPMALMIO O
IIPOCTPAHCTBEHHBIX TreOMETPHUUECKUX ¢burypax,

IPEJCTAaBICHHYI0 Ha 4YepTekaXx U PUCYHKAX; CBOOOJHO
ONEpUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE; BBIIOJIHATH
orepanyuy HaJl BEKTOpaMH; 3a/1aBaTh IUIOCKOCTh YpaBHEHHUEM
B JIEKapTOBOM CHCTEME KOOPAMHAT; PEIIaTh FEOMETPUUECKUE
3aJladyd Ha BBIYMCIEHUE VYIJIOB MEXAYy MpSMBIMH U

46




IUIOCKOCTSIMH, BBIYHACICHUE PACCTOSIHUM OT TOYKH JI0
IUIOCKOCTH, B  LIE€JIOM, HAa IPUMEHEHUE BEKTOPHO-
KOOpP/JIMHATHOIO  METOJa IpU  pELIEHUWH;  CBOOOJHO
ONEpUPOBATh TOHATUSIMHU, CBSI3AHHBIMH C JBUXKEHHEM B
IIPOCTPAHCTBE, 3HAThb CBOWMCTBA JIBWJKEHUH; BBIIOJIHATH
N300paXEHUsI MHOIOIPAaHHUKOM M TeJl BpaUIEHUs IpU
[apaJUIEIbHOM  IIEPEHOCE,  LICHTPAJIbHOM  CUMMETPUH,
36pKJIBHOM CUMMETPHUH, IIPH IIOBOPOTE BOKPYI MPAMOH,
npeoOpa3oBaHus noaoous; CTPOUTH CEYCHHUS
MHOTOTPAaHHUKOB M TN BpAIICHUS: CEYEHMs] LMIMHApA
(mapajuiebHO M TNEPHEHAMKYISIPHO OCH), CEYEHHs KOHyca
(mapanenbHOe OCHOBaHMIO U IIPOXOJISIIEE YEPE3 BEPIIUHY),
CEYEHHs I11apa; UCIOJIb30BaTh METO/ABI IOCTPOCHUSI CEUECHUI:
METO/I CJIEZI0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUSI, METO]
IIEpEeHOCca CEKYIEN TNIOCKOCTH; 10Ka3bIBaTh FEOMETPUUECKUE
YTBEP)KICHHSI, MPUMEHSITh T€OMETpHUUecKue (aKkThl JJis
pELIEHUsT CTEPEOMETPUYECKUX 3alad, IPearoararoiimx
HECKOJIbKO IIaroB pEIIeHUs, €CIU YCIOBUS NPUMEHEHUs
3aJjaHbl B SIBHOM W HedBHOM ¢Qopme; pemare 3agayn Ha
JI0Ka3aTeJIbCTBO MaTeMaTHYECKUX OTHOIIEHUH u
HaxOXJECHUE  TEOMETPUYECKUX  BEIMYMH;  IPHUMEHATH
IIPOrpaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMUOHHBIE
CUCTEMBI IIPU  PEIICHHH CTEPEOMETPUYECKUX  3a/ad;
MPUMEHSTh MOJy4YeHHbIE 3HAHUS HAa NMPAKTHKE: CPAaBHUBATH,
aHAJIM3MpPOBaTh M  OLIGHMBATh  pEAJbHBIE  CHUTYalluH,
NPUMEHSTh W3YYEHHBbIE IOHSTHS, TEOPEMBI, CBOWCTBAa B
nporecce MIOMCKa peleHus MaTeMaTHYECKU
chopMyTUpOBaHHON TMPOOJIEMBbI, MOJICIUPOBATH PEATbHBIC
CUTyallUl Ha SI3bIKE F€OMETPHUHM, MCCIEA0BATh IMOCTPOCHHBIE
MOJIETIM C HCHOJb30BAaHHUEM TI'€OMETPUUECKUX TMOHATUH U
TeopeM, ammapara ajareOpbl, penars NpakTHYecKue 3a/1auH,
CBA3aHHbIE C HAaxXOXICHHEM T'€OMETPUUYECKUX BEJINYMH;
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MMETh TIPEACTABJICHHS 00 OCHOBHBIX OJTamax pa3BUTHS
r€OMETPUM KaK COCTAaBHOM dYacTh (QyHIaMEHTa pPa3BUTHS
TEXHOJIOTHUH.
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4.2. CTpyKTypa U NpPHUMeEpPHOE CcoJepKaHue OIEeHOYHBLIX MaTepuajoB

NSl TMPOMEKYTOYHOW aTTecTAlMH MO Yy4yeOHOMY MpeaMeTy

«MaTeMaTHuKa»

[IpomexxyTouHOM arTecTamuell Mo ydeOHOMY MpeaMery «MaTeMaThka

aBigeTcsl dk3aMeH. Jlisi mpoBeneHusi sKk3aMeHa pa3padaThiBalOTCS KOHTPOJIBHO-
OIICHOYHBIE CPEJICTBA .
DK3aMeH OpPUCHTUPOBAH HA MUCBMEHHYIO (DOpMY MPOBEACHMS, KOTOPAsl BKIIOYALCT
MMCbMEHHOE PEIICHUE 3a/1aun
Ha BpITIOTHEHHE MTMCHbMEHHON K3aMEHAITMOHHON PabOThI IO MaTeMaTHKe JaeTcs 4
acTpoHOMHYECKUX 4aca (240 MUHYT).
Dk3ameHalMoHHas padorta coctouT u3 10 3amanuii.
[Ipu BbIMOTHEHWU 3aJaHUi  TpeOyeTcs MPENCTaBUTh XOJ PEUICHUS W yKas3aTh
MOJTYYEHHBIA OTBET.

[IpuMepHBIi TTIepeYeHb TEM, BBIHOCUMBIX Ha UTOTOBYIO aTTECTAIUIO

| cemecTp

1.
2.

10.3amuce popMyin cuHyca, KOCHHYCa M TAHT€HCA CyMMBI U Pa3HOCTH JIBYX

11.TTpeoOpa3zoBaHus CyMMbI TPUTOHOMETPUYECKUX (DYHKUUNA B TPOU3BE/ICHUE
Y IPOU3BEACHUS B CyMMY. BbIpakeHue TpUroHOMETpUYECKUX QyHKIUN

Omnpenenenue UENbIX U palluOHANIbHBIX, 1€HUCTBUTEIBHBIX YACET
Onpenenenue npouenTa. HaxoxaeHue npoueHTa oT yucia, Yucia 1o
MPOLICHTY

Onpenenenne MOIyIIs YHUCIIa

Onpenenenne KOMIIEKCHOTO yucia. ClI0KEHUE KOMIUIEKCHBIX YUCEN.
YMHOXEHHUE U I€JICHUE KOMIIJIEKCHBIX YHACET

['eoMeTpuyeckoe NpeacTaBIeHuE KOMIJIEKCHBIX YHACEI

Onpenenenue paaruaHHON MEpHI yTIIa, CHHYCa, KOCUHYCA, TAHT€HCA U
KOTaHTreHca uncia. BpamarensHoe npmxkenue. YucioBas OKpyKHOCTb
3HadeHus TPUroHOMeTpUUecKkuXx QyHkui s yraos 30°, 45°, 60°, 90°
Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPUUECKHUX TOXKAECTB, (hOpMyI
IIPUBEACHUS.

3anuck GopMyI CUHYyCa U KOCHHYCa IBOWHOTO yriia; (GopMyJ TOJIOBUHHOTO

yria

yIJI0B

YCpC3 TAHI'CHC ITOJIOBUHHOI'O apTyMCHTA

12.®yukIms y = SIN X 1 Y = c0S X, UX OCHOBHBIC CBOMCTBA U TPadUKH.

Oyukiuu y = tg X, y = ctg X, ux cBoiicTBa u rpaduKu
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13.0Onpenenenue apkcUHyca, apKKOCUHYCa, apKTaHreHca yucia. Pemenue
MPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUM

14.Pemenue npocTedInX TPUTOHOMETPUUECKUX HEPABEHCTB

15.0mnpenenenre GyHKIMH, €€ 00J1aCTH OMPEIETICHUS 1 MHOYKECTBA 3HAUCHHI;
rpaduka ynkuuu. [Tocrpoenne rpadpukoB GyHKIUH, 3aJaHHBIX
pa3IMYHBIMU CIIOCO0aMuU

16.3anuck CBOMCTB yHKIIUU: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTD,
OTPaHUYEHHOCTb, IEPUOJNYHOCTh. Haxoxk1eHne MpOMEeKyTKOB
BO3pacTaHus U yObIBaHUS, HAUOOJIBIIIETO U HAMMEHBIIIETO 3HAUEHHUSI, TOUEK
IKCTpEMyMa

17.0Omnpenenenne obpatHbix pyHkmuil. HaxoxaeHue odmact onpeaeneHus u
oOnactu 3HaueHU oopaTHoit pyHKuuu. [locTpoenue rpaduka oOpaTHOI
byHKIIUN

18.I1peoOpazoBanue rpadukoB. Pemenue ypaBHeHU rpa@udecKuM CIIOCOOOM.
Pemenne HepaBeHCTB rpaguecKUM CIIOCOOOM.

19.0npenenenue KOpHA N-0M CTETIEHU U €r0 CBOWCTB.

20.I1peoOpa3oBanre UppalMOHAIbHBIX BhIpAXKEHUN. BhIunciaenne KopHs U3
KOMIUIEKCHOTO YHCIia

21.Omnpenenenne gmorapudma, IeCATUIHOTO W HATYPaJTLHOTO Jorapudma.
3anuce OCHOBHOTO JIOrapu(pMUUYEcKoro ToxaecTsa. CBoiCTBa Jorapu@mos.
[Tepexos1 K HOBOMY OCHOBaHHIO

22.0Onpenenennie pyukiuu. Haxoxaenue 3nadenuit pynkuuu. [loctpoenue
rpaduKOB JTMHEHHON, KBaAPATUIHON PYHKITHI

23.1TokazarenpHas ¢pyHKuus, ee cBoicTBa [locTpoenue rpaduka
NOKa3aTeJbHON (DYyHKIINH

24 Jlorapudmuueckas ¢pyHkiwus, ee cBoicTa. [loctpoenue rpadukos
jorapupMuyeckux QyHKIHMI

25.I1okazarenbHble ypaBHEHUS, HEpaBEHCTBA. PellieHne pa3inyHbIX BUI0B
NOKa3aTeIbHBIX YPAaBHEHU, HEPABEHCTB, CUCTEM

26.JlorapudmMuueckre ypaBHeHus, HepaBeHCTBA. CHCTEMbI JOTapuhMUUECKUX
ypaBHEHUN. AJTOPUTM pellIeHus JorapupMUIECKUX HEPABEHCTB

Il cemecTp

1. PacnosoxeHue npsMbIX U INIOCKOCTEH B TPOCTPAHCTBE
2. IlapamnenbHOCTB NPSIMBIX B TpocTpaHcTBe. [lapanienbHOCTh MpsMoil U
IIJIOCKOCTH
3. IMapamnenbHOCTh TIIOCKOCTEN
4. KyO u ero ceueHus. YToa MEX1y ABYMs MPSIMBIMU. YTOJ MEXAY IPAMOM U
IIJIOCKOCTBIO
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5. IlepneHauKyISIPHOCTD MPSMBIX B MpocTpaHcTBe. [leprnenuKynsipHOCTh
PSIMOM U TTOCKOCTH

6. Teopema o Tpex nmepneHAUKYIsIpax. JByrpaHHbiil yrod.
[TepnieHAUKYISIPHOCTD IUIOCKOCTEN

7. OmnpeneneHre OCHOBHBIX MOHITHI KOMOMHATOPUKH: TIEPECTAHOBKH,
COYETAHMSI, pa3MEIICHUS

8. 3agauM Ha MoJCUET YKCIIa pa3MeIleHU, IEPECTAHOBOK, COYCTAHHIM

9. 3anuck popmynsl OuHoMa HeloTOHA. AHAIM3 CBOMCTB OMHOMUHAIBHBIX
ko3 duLreHTOB

10.CgoiicTBa OuHOMUHATBHBIX KO PuimenToB. Tpeyronbauk [lackans

11.]lekapToBa cucTeMa KOOpAMHAT Ha MIIOCKOCTU. Onpe/ieieHne BEeKTopa,
MOJyJIl BEKTOpa

12.PaBencTBO BekTOpOB. Cli0’keHNE BEKTOPOB. Y MHOXKEHHE BEKTOPa Ha YHCIIO

13.Pa3noxenue BekTopa no HanpasiieHUus M. OnpeesieHue yriia Mexay IByMs
BEKTOpaMu

14.BpruncieHne KOOpAUHAT BEKTOPa, CKAJIIPHOIO MIPOU3BE/ICHUS BEKTOPOB

15.Pa3noxeHue BeKTopa o KOOpAMHATHBIM BeKTOpaM. Benenue Gpopmyss
PACCTOSIHUS MEXKIY IBYMSI TOUKaMU

16.BeiBo ypaBHEHUI cepbl, MIOCKOCTH U MPSMO

17.0npeneneHre MHOTOIPAHHUKA M €T0 OCHOBHBIX 3JIeMEHTOB. OnpesieieHue u
NOCTPOEHUE NPSIMOM M HAKJIIOHHOW npu3Mbl. OmnpezeneHne npaBUuiIbHON
MIPU3MBbI

18.0Omnpenenenre U MOCTPOSHUE NapaljIesienumnena, Kyoa

19.CummeTpuu B KyOe, B mapajuiejenunesie, B Ipu3Me 1 MUpaMu/Ie.
[TocTpoenue ceuenus Kyoa, MpU3Mbl U TUPAMHUIBI

20.0Ompenenenne U TOCTPOSHUE TUPAMU/IBI, TPABUILHOM MAPAMHUIBI
YCEUEHHOW MUPaMHJIbI, TETpadapa

21.TIpaBunbHbIe MHOTOTpAaHHUKH. [IpencTaBneHue o mpaBUIIbHBIX
MHOTOTpaHHHKaX (TeTpa’ap, KyO, OKTa3ap, AOJAEKadp U UKOCAIP)

22.Onpenenenne u rpadudeckoe nzoopaxkenue: chepsl, neHTpa chepsl,
paauyca cepsl, nuamerpa chepsbl

23.0Omnpenencane u rpadudecKoe H300pakeHue: mapa, IeHTpa mapa, paanyca
nrapa, IuaMeTpa mapa

24.YpaBHeHue cepsbl, BBIBOJ ypaBHEHUS chepbl B IPSIMOYTOJIbHONU CUCTEME
KOOpAMHAT

25.B3anmHoe pacrnosioskenre cepbl U TUIOCKOCTH: HE UMEIOT OOIINX TOYEK,
MMEIOT MHOYKECTBO OOIIMX TOYEK, OJHa 001mas Touka. ['paduaeckoe
NU300paKeHUe
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26.KacarenpHas TJIOCKOCTB K cdepe: Teopema, 10Ka3aTebCTBO, OOpaTHasl
Teopema

27 ITmomank chepsr

28.0OmpeneneHne KacaTeabHOU K chepe, TOUKH KacaHHs

29.B3anmHOe pacronokeHne MpsiMoii u cepbl

30.11IapoBoii cermeHT

31.111apoBoii cekTop

32.111apoBoii cioii

33.0Omnpenenenne u rpadpudeckoe H300pakeHue: MUINHAPA, 00pa3yIoIUX
HWJIMHAPA, OCH LUJIUHIPA, OCHOBAHUH IIMJIMH]IPA, BBICOTHI LIMJIMHIPA,
panuyca, IuameTpa IHUIHHAPA.

34.Omnpenenennie u rpaduIecKoe N300paKeHNEe: OCEBOTO CEYCHUS, CCUCHUS
WIMHPA MEPICHIUKYISIPHON K OCH TUIOCKOCTBIO.

35.1IpsimMoit KpyroBoO# IMITHHIIP.

36.Pa3BepTka OOKOBOI MOBEPXHOCTH IMJIMHIPA.

37.®opmyna ruionaan 00KOBOM MOBEPXHOCTH IWIMHIPA.

38.®opmyna Ionaau MoIHOM MOBEPXHOCTH IIUINHIPA

39.0Omnpenenenne u rpadudeckoe H300pakeHne: KOHyca, 00pa3yromux KOHyca,
OCH KOHYCa, OCHOBaHUS KOHYCa, BEPIINHBI KOHYCa, OOKOBOI MIOBEPXHOCTH
KOHYCa, BBICOTHI KOHYCa, CEUeHHUs KOHYCA.

40.0Omnpenenenne OOKOBOW, OJHOW MOBEPXHOCTU KOHYCa, popMyIia
HAXOXKJEHUS TUIOMAA OOKOBOMH, MOJTHOM MOBEPXHOCTU KOHYCA.

41.Omnpenenenue u rpadpuyeckoe N300pakeHre: YCEUEHHOTO KOHYCa,
OCHOBaHUIl YCEUEHHOT0 KOHYCa, BBICOTBI yCEUEHHOTO KOHYCa, OOKOBOM
MIOBEPXHOCTH YCEYCHHOTO KOHYCa, 00pa3yoIInX YCEYEHHOTO KOHYCa.

42.0OnpenencHue 60KOBOM, TTOJHON OBEPXHOCTH YCEUYSHHOTO KOHYCA,
dbopmyIia HaXOXKJEHHUS TUIONIAA OOKOBOM, MOJHON MOBEPXHOCTH
YCEUEHHOr0 KOHyca

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

44.OnpeneneHue BTOPOIl MPOU3BOIHOM, €€ T€OMETPUUECKOTO U (PU3UYECKOTO
cMbIciia. Berunciienne npon3BogHON 0OpaTHOM U CIIOKHOW (PYHKITUN

45.BbiBoz1 ypaBHEHUS KacatenbHOU. [I[puMeHenne npon3BoaHOM K
UCCIICIOBAHHIO (PYHKITMI U TOCTPOCHUIO TPAPHUKOB

46.0OmpeneneHue nepBooOpa3HoOi, HEONPEIEICHHOTO U OMPEIEICHHOTO
WHTEerpasna
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47 TlpumeHeHue OnpeAesIeHHOr0 MHTErpaa g HaX0XKIeHUs IJ1011a 1
KpUBOJIMHEIHOM Tpanernuu. @opmyna Herorona—IJleitbHuna

48.T'eomeTpruecKuii CMBICI OTPEICIIEHHOT0 MHTETpaia. Berarcienue miomiaaei
KPUBOJIMHEWHBIX TPaNeUi

49.Brruncnienne oobeMa KyOa, MpsIMOYTOIBHOTO TapajuleNienunea, Ipru3MBbl,

HIWIHHAPA

50.Brruncienne obbema mupaMubl, KOHyca, Iiapa

51.Briuncnenue miIomaan MOBEPXHOCTH MUIMHAPA, KOHYca, cepbl

52.0Omnpenenenne coObITUSI, BEPOSATHOCTH COObITHS. CIIOXKEHUE U YMHOXKEHUE

BeposiTHOCTEN. McibiTanusa bepryium

53.luckpeTHas ciiy4aiiHas BEeTUYUHA. 3aKOH paclpeieNICHUs CITydaiHOM

BCINYHMHBI

54.1IpeoOpazoBaHue ypaBHEHHU 1 HEPABEHCTB B PAaBHOCUJIbHBIC JAHHBIM.

Pemenue PaluOHAJIBHBIX, HPPALIHOHAJIBHBIX, IIOKA3aTCIIbHbIX,

JorapupMUYECKUX, TPUTOHOMETPUYECKUX YPABHEHUM U YpaBHEHUHN C

napameTpamu

KpuTepun oieHKH BbINOJHEHUSI PA0OTHI

Onenka Yucao 3amanuid,
HE0O0XO0IUMOE ISl TOTYUYEHUS OIICHKU
«3» 5-6
(Y1OBIIETBOPUTEIILHO)
«4» (xopoIIo) 7-8
«5» (OTIMYHO) 9-10
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