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

1.1. O6n1acTb npuMeHeHUs1 padoyeil MPOrpaMmbl

PabGouass mporpamma y4eOHOTO TpenMeTa SBJSETCS YacThIO OCHOBHOM
npodeccuoHalbHOM  oOpa3oBarenbHOl mporpammbl  23.02.07 Texaudeckoe
oOCITy’)KMBaHHE U PEMOHT JIBUTaTeJIel, CHCTEM U arperaroB aBTOMOOUIIEH.

[Iporpamma paspaborana B cootBercTBUH ¢ DPI'OC COO, Ha ocHOBe
TpeOoBanuii denepanbHON 00pa30BaTENbHOM MPOrpPaMMBI CPEAHETO OOIIEro
oOpa3oBaHMUsI.

1.2. Mecto Yy4eOHOro mpeaMera B CTPYKType 00pa3oBaTebHOM
MPOrpaMMbl

VYyebuniii mpeameT «MaremaThka» OTHOCUTCS K MPO(UIBHBIM y4eOHBIM
npeaMeTaM  001eoOpa3oBaTeIbHOW  MOJATOTOBKH.  YYeOHBIA — mpeaMer
«Marematukay u3ydaercs Ha yriyOJIEHHOM ypOBHE.

Ocoboe 3HaueHWe Yy4deOHBIM NpeaMEeT HuMeeT Mpu (POPMUPOBAHUU U
pa3BUTHN OOUINX U NPOPECCUOHATBHBIX KOMIIETEHIUI:

OK 01. BeiOupatp cmocoOsl pemieHuss 3agad  MpodeccrnoHaIbHOM
JESTEIIbHOCTH IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Ucnonws3oBaTb COBpEMEHHBIE CpEICTBA TIOWCKA, aHaIM3a W
WHTEpIIpeTanuy HHPOPMAIMN U THPOPMAITMOHHBIE TEXHOJIOTHH ISl BHITIOTHEHHS
3aja4 Mpo(eccroHaIbHOM 1eATeIbHOCTH.

OK 03. [TmanupoBath U peaqn30BbIBaTh COOCTBEHHOE TPOHECCHOHATHFHOE U
JUYHOCTHOE pa3BUTHE, IpeaNPUHUMATEIbCKYIO JesITeNIbHOCTD B
npoecCuoHaNbHON cepe, NCIOIb30BaTh 3HAHUSI 10 (PMHAHCOBOM T'PaMOTHOCTH B
pa3IMYHBIX )KU3HEHHBIX CUTYaIIHsX.

OK 04. DddexkTnBHO B3auMOACHCTBOBaTL M pabOTaTh B KOJUJICKTHBE M
KOMaH/Ie.

OK 05. OcymiecTBisTh YCTHYI0O W THCHBMEHHYIO KOMMYHHKAITUIO Ha
rocyaapcTBeHHOM si3bike Poccmiickoit denmeparuu ¢ y4eToM 0OCOOCHHOCTEH
COLIMAJIFHOTO U KYJIBTYPHOTO KOHTEKCTA.

[IK 5.1. IlnanupoBaTh AEATENBHOCTH MOAPA3JEICHUS IO TEXHUYECKOMY
00CITy>KMBAHUIO U PEMOHTY CUCTEM, Y3JIOB U JABUTATeNIeld aBTOMOOUJIS.

Cornacuo yuebHoro mmiaHa mo mnpodeccun 23.02.07 TexHuyeckoe
00CITy>)KMBaHUE U PEMOHT JIBUTaTEJIe, CUCTEM U arperaToB aBTOMOOMJICH KaxIbIi
OOy4YaromuiiCsl BBIMIOJHSICT WHJIUBUAYAJIBHBIM MPOEKT MO OJAHOMY M3 Yy4eOHBIX
peaMeToB  00I1eo0pa3oBaTeIbHON TOATOTOBKH (B ToM umciae mo YIIILO1
MaremaTtuka):

NunuBuyaibHBINA TPOEKT (MIPEAMETOM He sBisieTcs) — 32* vaca.



*He BXOJUT B yUeOHYIO HArpy3Ky OOyJaroIuXcs 10 yaeOHOMY npenMeTry «MaTeMaTHKay

1.3. TpeOoBaHus K pe3yJbTaTaM OCBOEHUsI Y4eOHOI0 NpeaMeTa

B paMKax OCBOCHHA COACPKAHUMA y‘{€6HOFO mpcamMeTa «MaTCMaTI/IKa»,
oOecneunBaeTcs JOCTHIKCHHUC 06y‘IaIOHII/IMI/ICH JIMYHOCTHBIX, MCTAIIPCAMCTHLIX U
NpCAMCTHBIX PC3YJIbTATOB!:

Ilnanupyembie
pe3yJIbTaThl OcHoBHbBIE OKA3aTeJIN OLIEHKH Pe3yJibTaTa
OCBOCHHA
Juunocmuule pesynomamel, 6 mom uucne:
B yactu -chOpMHUPOBAHHOCTh TPAKIAHCKOW IMO3WIUK  OOydYaomerocs Kak
rpakKIaHCKOr0 AKTUBHOIO U  OTBETCTBEHHOI'O Wi€Ha POCCHUHCKOro  OOILEeCTBa,
BOCIIUTAHUSA NpEJCTaBICHHE O MaTEeMaTHYEeCKUX OCHOBAaX (DYHKIIMOHHPOBAHUS
pasIMYHbIX CTPYKTYp, SBJICHUH, MPOLEAYp TIpa)JaHCKOro oOliecTBa
(BBIOOpBL, OIpOCHI W  JIpYroe), YMEHHE B3aMMOJEICTBOBATH C
COLMAIBHBIMA HHCTUTYTaMH B COOTBETCTBUM C MX (QYHKOUAMH U
Ha3HAYCHHUEM.
- c()OPMHMPOBAHHOCTh POCCUICKONH TIpa)KIaHCKOM HMIAEHTHUYHOCTH,
B uactn YBaXEHUA K IPOLUIOMY M HACTOALIEMY POCCHMCKOM MaTeMaTHKH,
NATPUOTHIECKOI'0 | [{eHHOCTHOE OTHOIIIEHHUE
BOCITHTAHHSA K  JIOCTHXKEHUSM  POCCUMCKMX  MAaT€MAaTHKOB W POCCHMICKOMN

MaTeMaTH4YeCKOM IIKOJIbI, MCIIOJIb30BAHUEC 3THX I[OCTI/I)KCHI/Iﬁ B JIpyrux
HayKax, TCXHOJIOTUX, C(i)ean OKOHOMUKH,

B yacrTu nyxoBHO-

- OCO3HaHME  JYXOBHBIX  LIEHHOCTEM  POCCUMCKOTO  HapoJa,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUYECKOTO TOBEICHHUS,

HPaBCTBCHHOT'0 CBA3aHHOIO C TIPAaKTHUYECKUM IPUMEHEHUEM JOCTI)KEHHH HAyKH H
BOCIIMTAHHSA JIeATETLHOCTRI0 YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B TIOCTPOCHHUE
YCTOWYMBOTO OYIYIIEro;
- OCTETUYECKOE OTHOIICHNE K MUPY, BKIIIOYAs 3CTETHKY MaTeMaTHUECKUX
B yactu 3aKOHOMEPHOCTEH, OOBEeKTOB, 3a7ay, pelIeHUud, paccyXKIeHUH,
ICTETHIECKOIO0 BOCIIPUMMYHUBOCTh
BOCITHTAHHSA K MaTeMaTU4E€CKUM acCIeKTaM pa3JIMYHbIX BUIOB UCKYCCTBA;
- c(OpMHPOBAHHOCTh yYMEHHS NMPHUMEHSITh MaTEeMaTUYEeCKUE 3HAHHUS B
B uactu MHTEpecax 3J0pOBOTO M 0Oe30macHoro oOpas3a JKU3HU, OTBETCTBEHHOE
¢usnyeckoro OTHOUIEHHUE K CBOEMY 3J10pPOBbIO (3mopoBoe MATAHUE,
BOCIIMTAHHUS cOaraHCUPOBAHHBIN PEKUM 3aHATUI U OT/bIXa, PEryisgpHas puznyeckas
aKTUBHOCTh),  (PM3MUYECKOE  COBEPIICHCTBOBAHWE TMPHU  3aHSITHAX
CHOPTHUBHO-03/I0POBUTENILHON JI€ATEIbHOCTHIO;
- TOTOBHOCTh K TPYIY, OCO3HAHHE IIEHHOCTH TPYIOJIOOWs, HMHTEpeC K
B uactu pasnu4HbIM cepaM MpodhecCHOHAIBHOW JesTeIbHOCTH, CBA3aHHBIM C
TPyA0BOTO MaTE€MaTHKOMN
BOCIIMTAHUS

U ¢€ MPUJIOKCHUSIMH, YMCHHUE COBEPIIaTh OCO3HAHHBINA BBIOOp Oymymieit
npoeCCUU  HW  PEaIu30BBIBATh COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,
TOTOBHOCTD 51 CIIOCOOHOCTD
K MaTeMaTH4ecKoMy 00pa30oBaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEl JKM3HM, TOTOBHOCTb K AKTUBHOMY Y4YacTHIO B PCIICHUM
HpaKTI/I'-IeCKI/IX 3a1a4 MaTeMaTI/I‘IeCKOﬁ HaHpaBHeHHOCTI/I;




B yactn
IKOJOTHYECKOro
BOCIIUTAHUSA

- cOPMHUPOBAHHOCTH IKOJIOTHUECKON KYIBTYpPbhl, TOHUMAHHUE BIIHSHHUS
COIIMAIbHO-3KOHOMUYECKUX IIPOLIECCOB HA COCTOSHHME IPUPOJHOM U
COLIMAJIBHOM CpPeJIbl, OCO3HAHUE TII00ATBHOTO XapaKTepa HKOJOTHIECKUX
npo0OsieM, OpUEHTAlUsi Ha NPUMEHEHHWE MAaTeMaTH4eCKHX 3HAHUM IS
pemieHuss 3agad B OOJIACTH  OKpY’)Kalolled cpepl, IUIAaHUPOBAHUE
MIOCTYIIKOB M OLEHKH MX BO3MOXKHBIX MOCIEACTBUH ISl OKPYKaOIIEeH
Cpensbl;

- c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
B yacTu HEHHOCTH | coppeMEHHOMY YPOBHIO Pa3BMTHSI HAyKH M OOIECTBEHHOH IIPAKTUKH,
Hay4HOro MMOHUMaHue MaTeMaTUYEeCKOU HAayKH
IO3HAHUS Kak cdepbl YelIOBEYECKOH JeATeNIbHOCTH, JTamoB €€ pa3BUTHS M
3HAYMMOCTU  JUId  pa3BUTUS  LMBWIM3ALMM, OBJIAJCHUE  SA3BIKOM
MaTeMaTHKHd W MaTeMaTUYECKOH KyJIbTYypoWl KaK CPEICTBOM IO3HAHHS
MHUpa, FOTOBHOCTh OCYLIECTBISATh INPOEKTHYIO M HCCIIEA0BATEIbCKYIO
JeSITeTTbHOCTh MHAMBHYyaJIbHO U B TPYIIIIE.
Iliianupyemsbie
pe3yJIbTaThl OcHoBHbIE NOKa3aTeJ N OLleHKHU pe3yJbTara
OCBOCHHS

Memanpeomemnbwie pe3yibmamot, 8 MoOM Hucjie:

1. YHI/IBepcaJIbHI)Ie yqeﬁnble N03HABAaTeJbHbIE AelicTBUS

Ba3oBble
JOrHYecKHue
aefcTBUA

- BBIBIITH U XapaKTEpU30BaThb  CYLIECTBEHHBIE  IIPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHATHHA, OTHOIICHUN MEXIY MOHSTUSIMH,
(bopMynupoBaTh olpecIeHus HOHSITHH, yCTaHaBIUBaTh
CYIIECTBEHHBIM MPHU3HAK KJIacCU(PHUKAIMKU, OCHOBAHMS JIJIsi 0000IIEeHUS
U CPaBHEHHUs, KpUTEPUHU IIPOBOJAUMOIO aHAJIN3a;

- BOCIpUHUMAaTh, (OPMYIUPOBATH U MPeoOPa3OBBIBATH CYKICHUS:
YTBEPAUTENIbHBIE M OTpHILATENIbHBIEC, €JUHUYHBIC, YaCTHBbIE U 00IIue,
YCIIOBHBIE;

- BBIIBJIATH MaT€MaTU4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U
MpOTUBOpEYUsl B (paKkTax, NAHHBIX, HAOJIOJEHUSX U YTBEPKICHUSX,
IpeaaraTb KpUTEPUH
JUTS BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUNH;

- JIeJIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, I€JYKTUBHBIX U
VMHJYKTUBHBIX YMO3AaKJIIOUEHUN, YMO3aKIOUECHNUH 110 aHAJIOTUH;

- TPOBOJUTH CAMOCTOSATEIBHO JIOKA3aTEJbCTBA MaTEMaTHYECKHX
yIBEpXACHUM  (ImpsiMble W OT  IPOTUBHOIO),  BBICTPaWBAThH
apryMeHTalHIo, IPUBOJUTH IPUMEPBI
U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

- BBIOMpAaTh croco0 pemeHus yueOHoH 3a/1aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEILICHUS, BHIOMpaTh HauboJiee MOAXOAAIIUN € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3zoBble
HCCIed0BaATEILCKHE
eHCTBUSA

- WCIOJIb30BaTh BOMPOCHl KaK MCCIEIOBATEICKHI WHCTPYMEHT
nmo3HaHusi, GOpMyIUPOBaTh BOMPOCHI, (PUKCHPYIOIIME MPOTUBOPEUHE,
npobJeMy, yCTaHaBIMBaTh HCKOMOE | JJaHHOE, OPMUPOBATH TUTIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

- IIPpOBOAUTH CaMOCTOATEIIbHO CHHaHHpOBaHHLIﬁ OKCIICPUMCHT,
WCCIIEIOBAaHNE M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTo
00beKTa, SIBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSMH, TIPOIIECCAMH;

- CaMOCTOSITETLHO (OPMYJIMPOBATh OOOOMIEHHWSI ¥ BBIBOJBI TIO




pesyibTaTaM MPOBEACHHOTO HAOJIOJCHHS, HMCCIICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YIIbTaTOB, BBIBOJOB U 0000IIIEHU;

- MMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOIIECCA, @ TAKKE BBIJBUTATh
MIPEANOJI0KEHHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢
uHdopmanuen

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

- BbIOMpaTh MH(OpPMALMIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB,
aHAIN3UPOBATh, CUCTEMAaTU3UPOBATH u WHTEPIPETUPOBATH
MH(OPMALINIO Pa3IUYHbIX BUOB U (hOpPM MpeacTaBiIcHUS;

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

- OlEHWBaTh HAASKHOCTH HHGMOpPMAIMM TIO  CAMOCTOSTEIHHO
c(hOpMYyIMPOBAHHBIM KPUTEPHUSIM.

2. YHuBepcajbHbIe K

OMMYHHKATUBHBLIC JeHCTBHUA

O01menne

- BOCIPUHMMATh MU (OPMYJIMPOBATH CYXKJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU U LEISIMU OOLIEHMs], SICHO, TOYHO, I'PAaMOTHO BBIPAXAaThb
CBOIO TOUKY 3peHus B YCTHBIX
U NIACBMEHHBIX TEKCTaX, AaBaTh ITOSICHEHHU 10 X0y PELICHHUs 3a7a4H,
KOMMEHTHUPOBATh NIOJy4YEHHBIN PE3yIIbTaT;

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

- IPEACTABIATH PE3yibTaThl PpEIICHUs 3aJadd, DKCIIEPUMEHTA,
UCCIIeIOBAaHMsI,  I[IPOEKTa, CaMOCTOSTEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHMS C Y4€TOM 3aJa4 [PEe3eHTallud U OCOOEHHOCTEH
ayJIUTOPHH.

CoBMecTHAA
AEATEJBbHOCTH

- TIOHMMaTh W HCIOJIb30BAaTh MpPEUMYLIECTBA KOMaHAHOM U
WHAWBUIYAIbHOM pabOThl MpU pelleHUH Y4eOHBIX 3a/ad, NMPUHUMATh
Lelb COBMECTHOW  JESATENIbHOCTH, IJIAHUPOBaTh  OPTraHU3AIIMIO
COBMECTHOH paboTbl, paclpenessaTh BHAbI paldoT, IOroBapUBaThCA,
o0cyxmarh TIpoliecC W pe3ynbTaT paboThl, 0000IaTh MHEHUS
HECKOJIBKUX JIIOJEH;

- y4yacTBOBaThb B TIpyHmHoBbIX (opmax paboThl (00CyxIeHus, oOMeH
MHEHHMH, «MO3TOBBIE HITYPMBI» W HHBIE), BBIIOJHATH CBOIO YacTh
paboTel M KOOPAMHHUPOBATH CBOU JIEHCTBUS C JPYTMMH YJI€HAMH
KOMaH/Ibl, OLIEHUBaTh KayeCTBO CBOEro BKJaJa B OOIIMH MPOJIYKT IO
KpUTEpUSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

3. YHuBepcaabHbIe P

CryJISTUBHBIC JelCcTBUA

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

CaMOKOHTPOJIb - BIIQJIeTh HAaBbIKAMM I103HABAaTEJIbHOM peduieKcHu KakK OCO3HAHHS

COBEPIIIAEMBIX IEUCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB,
BIIQJIETh CHOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJSI TMpoliecca u
pe3yibTaTa peleHruss MaTeMaTHIeCKOU 3a1a4H;

- MPEIBUJIETh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYThH NMPU PELIECHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JICSITEIIBHOCTh HAa OCHOBE HOBBIX




OOCTOATENCTB,  JAHHBIX,  HAHJEHHBIX  OMMOOK,  BBISIBICHHBIX
TPYIHOCTEN;

- OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBHUSIM, OOBSICHSITH
MNPHUYUHBI JOCTHIXCHUA UIIN HECAOCTUXKCHUA PC3YJIbTATOB ACATCIBHOCTH,
HaXOAUTh OUIMOKY, AaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY.

OcHoeHble nokazamenu OUECHKU npedmemnbtxpes'yﬂbmamoe:

1) cBOOOIHO OHEpPHPOBATH MOHATHAMH: PALMOHAIBHOE YHCIIO, OCCKOHEYHAs MEepHOANYEeCKas
IpoOb, MPOLEHTHI, UPPALMOHATIBHOE YHCIO, MHOXKECTBA PALMOHAIBHBIX M JEHCTBUTEIBHBIX
qucel, MOAYJb JEHCTBUTENBHOTO 4YMCIA; MPUMEHATh JIpoOM M INPOLEHTHl I PELICHHS
NPUKIAIHBIX 3a4a4 W3 pPa3IUW4HbIX OTpacied 3HAHUM M PEAIBHOM JKU3HU; IPUMEHATH
npUOIMKEHHBIE BBIYMCICHUSA, IpaBWJIa OKPYIJIEHHs, IPHUKUAKY W OLEHKY pe3yJjbTara
BBIUMCIICHUH; CBOOOJHO ONEPHPOBATH IOHATHEM: CTENEHb C MEJIbIM  IO0Ka3aTelieM,
UCIOJb30BAaTh MOIXOASLIYI0 (OpMy 3amucu JEHCTBUTENbHBIX 4YHMCEN sl pEeLIeHus
NPaKTUYECKUX 3aJad W MPEJCTABICHHUS [aHHBIX; CBOOOJHO OINEPHUPOBATH MOHATHEM:
apu(pMeTHYECKUI KOpeHb HAaTYpalIbHON CTENEHH; CBOOOAHO ONEPUPOBATH MOHATUEM: CTEIIEHb C
panMoHaNBHBIM  TTOKa3aTeleM; CBOOOJHO ONEepUpOBaTh MOHATHSAMH: Jiorapudm dYucna,
JIeCATUYHbIE W HaTypallbHble JIorapudmbl; CBOOOJHO ONEPUPOBATh MOHATHAMM: CHHYC,
KOCHHYC, TaHT€HC, KOTAaHTCHC YHCJIOBOTO apryMEHTa; OIEPHpPOBATH MOHATHUSMH: apKCHHYC,
apPKKOCHHYC M apKTaHI'€HC YUCIOBOI0 apryMeHTa.

2) cBOOOJIHO ONEPHPOBATh MOHATHIMU: TOXKIECTBO, YPABHEHUE, HEPABCHCTBO, PAaBHOCHIIbHBIC
YPaBHEHMUS U YpPaBHEHUA-CIIEACTBUS, PABHOCWIIbHBIE HEPABEHCTBA; IPUMEHSTH pPa3JIMYHbIE
METOBI PEIICHUS PAIMOHAIBHBIX W JPOOHO-PAMOHANBHBIX YpaBHEHHH, MPUMEHITh METO
MHTEPBAJIOB Ui pEIleHHs] HEepaBEHCTB; CBOOOJHO OMNEpPUPOBATh MOHATUSAMU: MHOTOUWIEH OT
OJTHOY MepeMEeHHON, MHOTOWICH C HEJIbIMU K03 puimeHTamMu, KOpHA MHOTOWIEHA, TPUMEHSTh
JieJICHMEe MHOTIOYJIeHa Ha MHOTOWIEH C OcTaTKoM, TeopeMy be3sy m teopemy Buera s
pemieHust 3amav;  CBOOOJHO OINEPHPOBATH TOHSATHAMH: CHUCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpulla, ONpEAEIUTENb MATPULBl 2 X2 M €ro TIeOMEeTPHUYECKUH CMBICI, MCII0JIb30BaTh
CBOWCTBA OMpeAeTHuTeNst 2 X 2 JUIsi BEIYMCICHUS €T0 3HAUYCHUS, IPUMEHSITh OTPEACTHTEIH IS
pelIeHHs] CUCTEMBbl JIMHEHHBIX YpaBHEHUH, MOAEIUPOBATh peallbHble CUTYallMd C MOMOIIBIO
CHCTEMBI JINHEHHBIX ypaBHEHHH, MCCIENOBATh MOCTPOCHHBIE MOJIENN C MOMOIIBI0 MaTpHUIl H
olpesieNIuTeNIel, HWHTEPIPETUPOBATh IMOJYYEHHBI pe3ylbTaT, WCIOJIb30BaTh CBOICTBA
NEUCTBUM C KOpHSMHM JJisi [peoOpa3oBaHMsI BBIPAXKEHHM; BBIIOJIHATh IPeoOpa3oBaHUs
YHCIIOBBIX BBIPQXKEHUH, COAEPIKAIIMX CTETEHU C PALMOHAIBHBIM IOKa3aTelIeM; HMCII0JIb30BaTh
cBOiicTBa JorapumoB Ui MpeoOpa3oBaHUs JOrapu(PMHUUECKUX BBIPAKEHUH; CBOOOIHO
OIIEpPUPOBATH MOHATUSMU: HPPALMOHAJIbHBIE, [TOKa3aTeIbHbIE U JIOTapu(MUUECKUE YPAaBHEHHUS,
HAXOJUTh MX PEIICHUS C TIOMOIIBIO0 PAaBHOCHIBHBIX TEPEXOI0B HMIIM OCYIIECTBIISAS MPOBEPKY
KOpHEH; MpPUMEHSATb OCHOBHBIE TPUTOHOMETpHUecKue (opMyiabl [Uid MpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHIA; CBOOOIHO ONEPHPOBATH TOHSATHEM: TPUTOHOMETPUIECKOE
ypaBHEHHME, MPUMEHATh HeoOXonumble (OPMYIbl Ui  pEIIeHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUYECKUX YPAaBHEHHIA; MOJEIHPOBATh pEaJbHBIC CHTYallMd Ha SI3BIKE anreOpwl,
COCTABIISATh BBIPAXKEHMS, YPaBHEHUsS, HEPAaBEHCTBA [0 YCIOBHIO 3aJlaud, HCCIEI0BaTh
MTOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areOphl.

3) cBOOOAHO ONEpHUpOBaTh MOHATHAMHU: (PYHKIHMS, CHOCOOBI 3akaHHs (YHKIUH, B3aUMHO
oOpaTHble (QYHKIHMH, KOMIO3UIUs (YyHKIUH, rpa@uk (YHKIUHU, BBIIOJIHATH AJIEMEHTapHbIE
npeoOpa3oBanus TpadukoB (GYHKIUH; CBOOOJHO OMEPUPOBATH MOHATHUAMHU: 00JACTh
OTIpEeNleJIeHUsT W MHOXKECTBO  3HAueHWH  (yHKIWHM, HyTmd (QYHKIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA; CBOOOJHO OMNEpPUPOBATh MOHATHUAMH: YETHBIE M HEUETHBIC (DYHKIUH,
nepuonnveckne (QyHKIUU, TIPOMEKYTKA MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI 1 MUHHMYMBI
¢byHKIMM, HamOoNblllee W HaWMEHbIee 3HaYeHHE (QYHKIUU Ha IMPOMEXKYTKE; CBOOOIHO
OTIEpPUPOBATH MOHATHIMH: CTETICHHAs (PYHKIUS C HATYPAIGHBIM U IIEITBIM MTOKa3aTeieM, Tpapuk
CTeNeHHON (DYHKIIMM C HaTypaJbHBIM U LIE€JBIM MOKa3aTesaeM, rpaduk KOpHs N-0il CTeNeHH Kak




GyHKIMH OOpaTHOM CTENeHM C HaTypajlbHbBIM II0Ka3aTeleM; OIEPUPOBATH IOHATHIMMU:
JTUHEWHas, KBaJpaTHyHas M JApOOHO-IMHEHHAas (YHKUWH, BBIIOJIHATH SJIEMEHTapHOE
UCCIIeIOBAaHHE M  IOCTPOEHUE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH HOHATHUSIMMU:
noKaszaTenbHass U Jorapupmuueckas (QpyHKIMH, UX CBOHCTBa M TrpaduKd, HCIOIB30BaTh HX
rpaduKu Ui pellieHus] ypaBHEHU; CBOOOAHO ONEPUPOBAThH MOHITUAMU: TPUTOHOMETpUYECKAs]
OKPY)KHOCTb,  ONpE/ACICHUE TPUTOHOMETPHUECKUX (YHKUUH  YUCIOBOTO  apryMEHTa;
UCNOJb30BaTh TIpaduku GYHKUMH JUIS HCCIEAOBAaHUS IPOLIECCOB M 3aBUCUMOCTEH NpU
pelIeHNH 33734 U3 JAPYrHX Y4eOHBIX MPEAMETOB M PeajbHOM XKU3HH, BBIpAXKATh (popMmyramu
3aBHCHUMOCTH MEX/y BeJIMUNHAMM;

4) cBOOOTHO ONEPHPOBATH IMOHATHIMHU: apudMeTHdecKkas M TeOMEeTpHuecKas Iporpeccus,
0eCcKOHEeUHO yObIBaoIasi FeOMETpUYEcKast IPOrpeccHs, TMHEHHBINH U SKCIIOHEHIUAIBHBINA POCT,
(dopMyra CIIOKHBIX MPOIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE; UCIIOJIb30BaTh MPOTPECCHH
Il PELIeHUs peabHbIX 3a]ad MPUKIAAHOTO XapaKTepa; CBOOOAHO ONEpHUPOBATH HMOHATHIMMU:
MOCJIeI0BATEIBHOCTb, CIOCOOBI 3aJaHHsI ITOCIIEI0BATEILHOCTEH, MOHOTOHHBIE i OTPaHUYCHHBIC
[10CJIeI0BATENbHOCTH, IOHUMAaTh OCHOBBI 3apO’KICHUS MaTeMaTHYECKOIo aHalM3a Kak aHajau3a
O0ECKOHEYHO MallbIX; CBOOOJHO OIEPHPOBATH TMOHSATHSIMHU: HENPEPBIBHbIE (YHKIWH, TOYKU
paspeiBa rpaduka (QyHKIMHM, acCUMOTOTHI Tpaduka QyHKIUHU; CBOOOJHO ONEPUPOBATH
NOHATHEM: (YHKIIWS, HEMPEPhIBHAS HA OTPE3KE, MPUMEHATh CBOMCTBA HEMPEPHIBHBIX (HYHKIIMNA
JUIL PeUIeHusl 3ajad; CBOOOTHO OIEPHPOBATH NMOHATHSAMH: IEpBas W BTOpas MPOW3BOIHBIC
¢byHKIMH, KacaTesnbHas K TpapuKy QYHKIMU; BEIYUCIATE IPOU3BOIHBIE CYMMBbI, IPOU3BEICHHUS,
YaCTHOTO W KOMIIO3UIMHM JBYX (YHKIWH, 3HATh MPOH3BOJIHBIC JIIEMEHTAPHBIX (YHKIWH;
UCIOJIb30BATh T€OMETPUUYECKUM U HU3NUECKUN CMBICI POU3BOIHOM /7S peIlieH s 3a/1ay.

5) cBOOOAHO oOmepUpOBaTh TMOHATHUSMH: MHOXECTBO, OIEPALMM HAJ MHOXXECTBAMH,
UCIOJb30BaTh TEOPETHUKO-MHOXECTBEHHBIN ammapar JUisl ONMCAaHUS peallbHbIX MPOLECCOB U
SBJICHWH, TPW PEIICHWH 3a/1a4 W3 JPYruxX y4eOHBIX MPEIMETOB; CBOOOJHO OIEPHUPOBATH
NOHATUSIMU: OIpEZeNCHUe, TeopeMa, YpaBHEHHE-CJIEJCTBHE, CBONCTBO MaTeMaTHYECKOro
00BEKTa, I0KA3aTEeNILCTBO, PABHOCUIIBHBIC YPAaBHEHHS U HEPABEHCTBA.

6) cBOOOIHO ONEPHPOBATH MOHATHIME: HATYPAJIbHOE H [[EJI0€ YHCIIO, MHOKECTBA HATYPATbHBIX
U LEJbIX YUCEeJl, UCIIONB30BaTh MpU3HaKku Aenumoctu nenbix uynucen, HOJ u HOK naTypaibHbIX
qucen AJs pelleHus 3a/1a4, IPUMEHATh alropuT™ EBkinza; cBoOOIHO OonepupoBaTh NOHATHEM
ocTaTKa 10 MOJYJIO, 3alMChIBATh HATYpAIbHbBIC YUCIA B PA3IMYHBIX TO3UIIMOHHBIX CHCTEMax
CUUCIIEHUS;, CBOOOJHO OIEpUPOBATh MOHATUAMHU: KOMIUIEKCHOE 4YHCIO M MHOXECTBO
KOMIUIEKCHBIX ~ YHCEJ, TPEACTaBIsATh KOMIUIEKCHBIE 4YHCIa B  anreOpandeckod W
TPUTOHOMETpHUECKON (hopMe, BHINOIHATH apu(pMETHUYECKHE ONEpaluu ¢ HUMU U U300pakaTh
Ha KOOPJMHATHOM IJIOCKOCTH.

7) CBOOOTHO OIepUPOBATH MOHATUSIMHU: UppalnvoHaIbHbIE, NoKa3aTesbHble
u JsorapudMuYeckne HEpaBEHCTBA, HAXOIUTh WX pPEIICHUS C MOMOIIBI0 PABHOCHIBHBIX
NEPEeX00B; OCYIIECTBIATh OTOOp KOpHEH MpH pPELIeHUH TPUTOHOMETPUYECKOTO ypaBHEHHS;
CBOOOJHO  ONEpPHPOBATH MOHATHEM TPHUTOHOMETPHUYECKOEC HEPABEHCTBO, NPUMEHSTH
HeoO0XoauMBble (HOpMYJIbl Uil PELICHHsS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;
CBOOOJHO  OmepupoBaTh  TOHATHSAMH:  CHCTEMa W COBOKYIIHOCTh  ypaBHEHUH
Y HEPaBEHCTB, PAaBHOCUJIbHbBIE CUCTEMBI U CUCTEMBbI-CIIE/ICTBHS, HAXOUTh PEIICHUSI CUCTEMBI U
COBOKYITHOCTEH palMOHATBHBIX, HPPANUOHAIBHBIX, MOKA3aTeIbHBIX M JIOTapH(PMHUYECKIX
ypaBHEHMH M HEpPaBEHCTB; peIIaTh palMoOHAIbHBIE, HWppalMOHAIbHbIE, MOKa3aTeIbHbIE,
norapupMUIECKUe U TPUTOHOMETPUIECKHE YPaBHEHHS W HEPABEHCTBA, COJIEPIKAIINE MOTYITH
napaMeTpbl; NPUMEHATh rpaduyeckue METOIbl ISl pPELIeHHs YpaBHEHUH M HEpaBeHCTB,
a TaKkKe 3aJad C TapaMeTpaMH; MOJEIMPOBaTh peajbHbIE CUTYAIlMH Ha SI3BIKE aireOphl,
COCTABIISATh BBIPAXKEHHUS, YPAaBHEHMs, HEPaBEHCTBA M MX CHUCTEMbl IO YCIOBHUIO 3a/layH,
MCCIIEIOBATh TIOCTPOCHHBIE MOJIEIH C UCTIOIh30BaHUEM arlliapara ajareOpbl, HHTEPIPETUPOBATH
MOJTyYEeHHBIH pe3ynbTar.

8) cTpouth rpapuKe KOMIO3HMIUK (YHKIHA C MOMOIIBIO 3JIEMEHTAPHOTO HCCIICIOBAHUS H
CBOMCTB KOMIIO3UIIMM JIBYX (YHKIIMI; CTPOUTh TE€OMETpUYECKHe 00pa3bl YpaBHEHHH H




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

9) wucnonb30BaTh MPOM3BOAHYIO ISl UCCIENOBaHUS (QYHKIMM HA MOHOTOHHOCTb
U HKCTPEMYMbI; HAXOIUTh HauOOJbIlIee U HaUMEHbLIEEe 3HAUYCHUs (PYHKIUU HENpEepbIBHON Ha
OTpE3KE; UCNOIb30BaTh IPOU3BOJHYIO JUIsl HAXO0XK/IECHUS HaWIy4IlIero pelieHns B IPUKIAIHBIX,
B TOM YHCJI€ COLMAIBHO-3KOHOMUYECKUX, 3a/1a4ax, JUIsl ONpPEesIeHUs] CKOPOCTH U YCKOPEHHUS
mporecca, 3aiaHHOro ¢Gopmyinoil wium TpadukoM; CBOOOIHO OINEPHPOBATH MOHATHSIMH:
nepBooOpasHas, onpeesIEHHbIN HHTErpall, HaXOAUTh IEPBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIIMIA
Y BBIYHCIATH UHTETpal 1o ¢popmyne Heiorona—JleitOHnIa; HAXOIUTh TUIOMIAH IJIOCKUX (uryp
U O0BEMBI TEJl C IMOMOILBIO HMHTErpaja; HMETh IPEICTABICHHE O MaTeMaTHYeCKOM
MOJICIMPOBAaHMM HA TpHUMEpe cocTaBieHus aupdepeHIranbHbIX YpaBHEHMI; pemaTh
NPUKIIAJHBIE 3a/la4i, B TOM YHUCJIE COLMAIbHO-3KOHOMHUYECKOIO M (DPU3MYECKOro XapakTepa,
CpEICTBAaMHU MaTeMaTUYECKOr0 aHAJIN3a.

10) cBoOoOgHO OHEpHPOBATH OCHOBHBIMU HOHSTHSIMH CTEPEOMETPUH INPH PELICHHH 3a1ad M
[IPOBEJICHUU MaTEMATUYECKUX PACCYXKACHUM; IPUMEHATh aKCUOMBI CTEPEOMETPUHN U CIEJICTBUS
U3 HUX NPH PElIeHUHM T'€OMETPUUYECKUX 3a7ay; KIacCU(PHUIMPOBATH B3aUMHOE PACIIOJIOKEHHE
NpsIMBIX B IPOCTPAHCTBE, IIJIOCKOCTEH B MPOCTPAHCTBE, IMPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE; CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMM C YIJIaMU B IPOCTPAHCTBE:
MEXJy NPSMBIMU B NPOCTPAHCTBE, MEXKIY NPSAMOH M IIOCKOCTbIO; CBOOOJIHO ONEPUPOBATH
MOHATHUSIMH, CBSI3aHHBIMU C MHOTOTPaHHHMKaMH; CBOOOJIHO pacro3HaBaTh OCHOBHBIE BH/IbI
MHOIOIpaHHMKOB  (NpU3Ma, OHUpaMHuAa, [PsAMOYrojbHBIA  Mapajuienenunen,  Kyo);
KJlaccu(UIUpPOBaTh MHOTOTPAHHUKH, BBIOMpas OCHOBAaHHUS Ui KiIacCU(UKAIMH, CBOOOIHO
OIIEpPUPOBATH NOHATUSAMM, CBA3aHHBIMU C CEYEHHEM MHOTI'OI'PAaHHHMKOB IIJIOCKOCTBIO; BBIIIOJIHSATh
napajyieNIbHOe, I[EHTPAJbHOE W OPTOTOHAIBHOE IPOCKTHPOBaHWE (UTYp Ha IUIOCKOCTH,
BBIMOJIHATE M300pakeHHsT (UIryp Ha IUIOCKOCTH; CTPOMTh CEYEHUS MHOTOIPAaHHHKOB
Pa3IMYHBIMU METOJIaMH, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH W3 PUCYHKOB IPOCTHIX
00BbEMHBIX (UTYyp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYMCIATH IUJIOMIATU TTOBEPXHOCTEH
MHOTOTPaHHUKOB (IIpHU3Ma, MHpaMuja), TeOMETPUYECKHX Teld C MpUMEHEHUEM (QopMyI;
CBOOOJHO  ONEpUpOBaTh MOHATHAMM: CHMMETPUST B  IPOCTPAHCTBE, IIEHTP, OCh
U IUIOCKOCTh CHMMETPUHM, LEHTP, OCh U IUIOCKOCTh CHMMETPUH (UTYpBI; CBOOOIHO
OIIEpUPOBATh TOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpAaM M KOOpPAMHATAM B IPOCTPAHCTBE;
BBINIOJIHATH JACMCTBUSI HaJl BEKTOpaMH; pelllaTh 3aJaud Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKHX
OTHOIICHUH W HaXO0XJIECHUE T€OMETPUYECKUX BEJINYMH, NMPUMEHSSI M3BECTHBIE METOIbI IPU
pelIeHnr MaTeMaTHYeCKUX 3ajjad MOBBIIIEHHOIO U BBICOKOI'O YPOBHS CIIOKHOCTH; MPUMEHSTh
IIPOCTENIINE TPOTrPaMMHBIE CPENCTBA M DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI TIpU
pElIeHNH CTEPEeOMETPUUECKUX 3a/ay; H3BJIEKaTh, MPEOOpa3oBbIBAaTH M UHTEPIPETUPOBATH
MH(OPMAIIHIO O TPOCTPAHCTBEHHBIX FEOMETPHUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTeKax
U PUCYHKaX; MPUMEHSTHh IOJIyY€HHbIE 3HAHMS Ha IMPAKTUKE: CPaBHUBATh M aHAIU3HPOBATh
peaJIbHbIE CUTyallud, IPUMEHATh W3YYECHHBIE IOHATHS B IPOLECCE IIOMCKA pPEIIEHUs
MaTeMaTHuecku c(hopMynHpoBaHHOW MPOOIEMbI, MOJIEIUPOBATh peANbHbIE CHUTYalluu
Ha A3BIKE TEOMETPUH, UCCIIEI0BATh TOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM I€OMETPUUECKUX
MOHATUM W TeopeM, ammapata anreOpbl, pelarh IpaKTHYeCKHWe 3a7aud, CBSI3aHHBIE C
HaXOXXJICHUEM TIEOMETPUYECKUX BEIMYMH, HMETh MpPEJCTaBICHUS OO0 OCHOBHBIX JTarax
pa3BUTHS FEOMETPUH KaK COCTaBHOM yacTu (pyHAaMEeHTa pa3BUTHUS TEXHOIOTHH.

11) cBOoOOMHO oOmEpUPOBATh MOHSATHSIMH, CBS3aHHBIMH C LWIMHAPHYECKOH, KOHHYECKOH H
chepuueckoil MOBEPXHOCTAMHU, OOBACHATH CIIOCOOBI MOJYYEHHs; ONEPUPOBATh MOHATHAMH,
CBSI3aHHBIMHU C TeJlaMH BpPALICHUS: LMIMHIPOM, KOHYCOM, cepoil M mIapoM; pacro3HaBaTb
Tena BpamieHus (IWIMHIP, KOHYC, cdepa W map) U OOBSCHATH CIMOCOOBI TMONYYEHUS Tel
BpallleHHs; KJIACCU(PUUIMPOBATh B3aUMHOE PpACIOJIOKEeHUE cepbl U IIIOCKOCTH; BBIYMCIATDH
BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U TeJl BpallleHus, 00BbEMBI U TUIOLIAIN MOBEPXHOCTEN
MHOTOI'PaHHUKOB U TeJl BPAlllEHHsI, FTEOMETPUUYECKHUX TeJl C MPUMEHEeHUeM (popmyi; cBOOOIHO




OIIEpPUPOBATH MOHATUSAMHM, CBSI3aHHBIMM C KOMOMHALMSAMH TeJl BPALEHUs U MHOTOTPaHHUKOB!
MHOTOIpAaHHHK, BIHCAaHHBIM B cdepy M OmMCaHHBIA OKolo cdepsl, chepa, BIUCaHHAS B
MHOIOIPaHHUK MJIM TEJIO BpallleHWs; BBIYUCIATH COOTHOIIEHUS MEXAY IUIOMIAJIMU
MOBEPXHOCTEH M 00BEMaMU TOJOOHBIX TN, M300pa)xkaTb M3ydyaeMble (PUTYPBHI, BBITOIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEpPXY, COOKY,
CHM3Y, CTPOUTH CEUYEHHUsS TeJ BpAIlEHUs; M3BJICKAaTh, HHTEPIPETUPOBATh U MPeoOpPa30BHIBATH
MHGOPMALIHIO O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTeKax
U PUCYHKaX; CBOOOJHO ONIEPUPOBATh IIOHATUEM BEKTOP B IIPOCTPAHCTBE; BBINOIHITH OllEpalivu
HaJ/l BEKTOpaMH; 3aJaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CHCTEME KOOPJMHAT; pelaTh
reOMETPUUYECKUE 3a/1a4M HA BBIYMCIECHUE YIJIOB MEXAY IPSIMBIMU U IJIOCKOCTSIMH, BBIYMCIICHUE
paccTOSIHUH OT TOYKM /0 IJIOCKOCTH, B LIEJIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METOAa TMPH PpEIIeHUH; CBOOOJHO ONEPHpPOBATH MOHATUSMH, CBS3aHHBIMU C JBI)KEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KEHUH; BBIIOJIHATh U300paK€HUsT MHOIOI'PAaHHUKOM M TeJ
BpallleHUs NPU NApaJUIEIbHOM IEPEHOCE, LIEHTPAIBHON CUMMETPUH, 3€PKaIbHON CUMMETPUH,
IIPYU TIOBOPOTE BOKPYT MpPsSIMOii, IpeoOpa3oBaHus 10100US; CTPOUTh CEUEHUS] MHOTOIPaHHUKOB
U TEJl BPAIlCHUs: CEYEHUS IIWINHIPA (MapajuIeIbHO U MEPIEHAUKYIISIPHO OCH), CEYEHUSI KOHyca
(mapajuieIbHOE OCHOBAHMIO M IPOXOJALIEE uepe3 BEpUIMHY), CEYEHHUs IIapa; MCI0Jb30BaTh
METOJIbl IOCTPOEHUSI CEUYEHUMN: METOJ CJIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ
IIepeHoca CeKyIled IUIOCKOCTH; JOKa3blBaTb TI'€OMETPUUYECKUE YTBEPKACHMS; MPUMEHSThH
reoMeTpuueckue (akTbl U1 pEIIeHUs CTEPEOMETPUUYECKUX 3a4ad, MpeAroararolux
HECKOJIBKO I11aroB PELIEHMs], €CIIU YCIOBUS NMPUMEHEHUS 3aJaHbl B SIBHOW M HESIBHOU (opMe;
pemiaTb 3aayd  Ha  JI0OKa3aTeNbCTBO MAaTEeMAaTUYECKMX OTHOIIEHMH M  HaxOXKIECHUE
F€OMETPUYECKUX  BEJIMYMH; [PUMEHSATh MpPOrpaMMHBIE  CpEICTBA U 3JIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CHUCTEMbl IPU PpEIIEHUH CTEPEOMETPUUYECKUX 3aJad; HpPUMEHSTb
[IOJIyYEHHbIE 3HAHUS Ha IpPAKTUKE: CpaBHMUBATh, AHAJIU3UPOBATH M OLIEHUBATH pEabHbIC
CUTYyallUH, IPUMEHATh U3Y4YE€HHbIE MOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MTOMCKA PELICHUs
MaTeMaTHIeCKu c(HOPMYITHMPOBAHHON MPOOIEMBI, MOJICIIMPOBATh PEATbHBIC CUTYAIIH HA S3BIKE
TFE€OMETPHH, UCCIEA0BATh IOCTPOCHHBIE MOJIEIH C UCIOJIb30BAHUEM I€OMETPUUYECKUX TOHATUN
U TEeopeM, ammapara ajareOpbl, pemiarbh MNPaKTUYECKUE 3a7aud, CBSI3aHHBIE C HAXOXKICHHEM
TeOMETPUUECKUX BEJUYMH; UMETh MPEICTaBIEHUS 00 OCHOBHBIX 3Talax pa3BUTUS €OMETPHUU
KaK COCTaBHOM yacTH (pyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

12) cBoOomHO omepupoBaTh MNOHATUSIMU: Tpad, IwIockuii rpad, CBsI3HBIA rpad, MyTh
B rpade, nemp, LMKI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIY4alHOIO HKCIEPUMEHTA;
CBOOOJHO OINEPUPOBATH MOHATUAMHU: CIy4ailHbII SKCIEpUMEHT (OIBIT), CIydaifHOE COOBITHE,
3JIEeMEHTapHOE Cily4ailHoe coObITHE (3JI€MEHTapHBI HCXOJ) CIy4allHOTO OIbITa, HAXOJIUTh
BEPOSITHOCTH COOBITHH B OIBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMM;
HaxoJUTh U (QOPMYIHPOBATH COOBITHSA: TepecedeHue, OOBEAUHEHNE aHHBIX COOBITHH,
COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY, HMCIIOJIb30BaTh AUarpaMMbl Oiiepa, KOOPAMHATHYIO
NpsMYIO JUIsl pEllIeHus 3a1ad, IO0Jb30BaThCs (OPMYJION CIOKEHHUS BEpPOATHOCTEH JUis
BEPOSTHOCTEM JBYX M TpeX CIydalHbIX COOBITUH; OMNEpUpPOBaTh MMOHATUSAMHU: YCIOBHAs
BEPOATHOCTb, YMHOXEHHE BEpOSITHOCTEH, He3aBUCHMBbIE COOBITHS, JEPEBO CIy4alHOTO
HKCHEPUMEHTa, HaXOJIUTh BEPOSTHOCTU COOBITHI C MOMOIIbIO MpaBUJIa YMHOXKEHUS, JIepeBa
CIIy4aiflHOTO OIbITA, MCIOJB30BaTh (POpMyYJy MOJHOW BeposiTHOCTH, (opmyny baiieca npu
peleHNH 3a/ad, ONpeAesATh HE3aBUCUMOCTh COOBITHH 1O ¢opMyine M IO OpraHU3aLUH
CIIy4alHOTO d3KCIepUMEHTa; TPUMEHSATh W3yYEHHbIE KOMOWHATOpHBIE (OPMYINBI IS
NIEPEUYMCIICHUS 2JIEMEHTOB MHOXKECTB, AJIEMEHTAPHBIX COOBITHI CIy4ailHOTO OIBITA, PELICHUS
3a/la4 10 TEOPUH BEPOATHOCTEW; CBOOOJHO OMEPUPOBATH MOHATUSAMU: OMHAPHBIN CIydalHbBIN
OIBIT (MCIBITAHKE), YCIIEX U HeyJaua, He3aBUCHMbIE UCTIBITAHUS, CEPUsl UCIIBITAHUN, HAXOAUTh
BEPOATHOCTH COOBITHI: B CEPUM HCIBITAHUN 10 MEPBOro yclexa, B CEPUU HCIBITAHUN
bepHynnu, B oOmbiTe, CBSI3aHHOM CO CIy4YalHBIM BBIOOPOM M3 KOHEYHOW COBOKYIHOCTH;
CBOOOJHO OMEpUpPOBaTh MOHATHAMH: Cly4ailHas BEJTUYMHA, pPACIpe/le]IeHHE BEpOSTHOCTEH,
JMarpamma pacnpeseneHus, OnHapHas ciydaiiHasi BeJIMYMHA, TeOMETPHUECKoe, ONHOMHUAIBHOE




pacnpezeneHue.

13) omepupoBaTh MOHATHSIMU: COBMECTHOE pACHpPEICICHHE JBYX CIydailHbIX BEJIMYHH,
UCIOJIb30BaTh TaOMUIly COBMECTHOTO pAaclpeAefieHUs] JBYX CIy4YallHbIX BEJIMYUH IS
BBIJICJICHUS] PACTIPEJCICHUS KaXKJI0M BEIMYMHBI, OINPEICICHHUS HE3aBUCUMOCTH CIy4alHBIX
BEJIMYMH; CBOOOJHO ONEPUPOBATH IOHSATHEM MAaTEMaTUYECKOro OXHUAaHUA CIydalHON
BEJIMYUHBI (paCIpeIeICH s ), IPUMEHSATh CBOMCTBA MATEMATUYECKOT'O OXKUJAHUS TIPU PEIICHUN
3a/la4, BBIYUCIATH MaTeMaTHYECKOe OXKHUJaHUE OMHOMUAJIBLHOTO M T'€OMETPUYECKOTO
pacmpeseneHuii; cBOOOHO OMEPUPOBATH MOHSATUSMHU: IUCIEPCHUS, CTAaHIAPTHOE OTKIOHEHHE
CIIy4yalHOM  BEJIMYMHBI, TPUMEHATh CBOMCTBA  JUCIEPCHUM  CIIy4YalHOW  BEJIIMYUHBI
(pactipenienienus) MpU pEHICHUH 3aad, BBIYUCIATH JAUCIEPCUIO U CTaHJAPTHOE OTKIOHEHUE
F€OMETPUYECKOTO W OWHOMHAIIBHOTO  paclpeiefieHuil;  BBIYMCIATH  BBIOOPOUHBIE
XapakTepUCTUKA MO JAaHHOW BBIOOPKE U OLEHHUBATh XapaKTEPUCTUKH TIeHEpabHOU
COBOKYITHOCTHU JTAHHBIX IO BHIOOPOYHBIM XapakTepucTukaM. OLeHUBaTh BEPOSATHOCTH COOBITUI
U TpOBEpATh  MPOCTEUIINE  CTATUCTUYECKUE  TUMOTE3bl, TOJb3YACh  HU3yYECHHBIMHU
pacnpe/esIeHUsIMU.

1.4. Kosin4yecTBO 4acoB Ha OCBOCHHE MPOrpaMMbl y4eOHOI'0 peaMeTa:

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

JJIS OYHOH (POPMBI 00yYeHUS:

aynuTopHas yuyeOHas Harpy3ka oOydaromierocs 318/308 dacos;

camocTosTeNbHas pabota odyyatomerocs -/20 4acos;

KOHCyJbTauu 6/8 Jaca;

IPOMEXKYTOUHAas aTTecTauusi -/8 4acos.



2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IPEJIMETA

«MATEMATUKA»

2.1 O0bem yueOHOro mpeaMeTa U BUAbI y4eOHOH padoThI

JJIs1 O4HOM (DOPMBI 00yYeHUsI

Bup yueOHoii padoTsl

Oovem uacoe

(2023/2024 2.1.)

YueOHasi Harpy3Ka (Bcero) 324/336
AyauTopHasi yyeOHasi HArpy3ka ooOy4alonierocsi (Bcero) 318/308
B TOM YHCJIC:
TEOPETUUYECKOE 00yUCHHE 220/202
NPAKTUICCKHUE 3aHSTHSI 98/98
npodeccuoHAILHO-OPHEHTHPOBAHHOE COlepPKAHUE

TEOPETHUECKOE 00yUCHUE 20/12

PAKTHYECKUE 3aHATHUS 10/10
CamocrosiTeibHas padboTa o0y4yawuerocs (Bcero) -/20
KoncyabTamun 6/8
IIpomexyTouHas aTrecTauus B GopMe IK3aMeHA -/8

Bcepoccuiickas nmpoBepoyHas padoTta (Mpy HAIUYUU 110 TaHHOMY y4eOHOMY
npeaMeTy), OpraHu3yeMas B paMKaxX MEpONpHUSATHH T0 OIleHKE KadecTBa
oOpa3oBaHusl, MPOBOJUTCA 3a CUET 00bEMa BPEMEHHU, OTBEJICHHOIO Ha y4eOHBII

npeaAMET, COTJIAaCHO HOPMATUBHO-TIPABOBBIM dKTaM.




2.2 TemaTu4ecKuil IJIaH U coep:KkaHue ydyeOHOro npeaMmera «MaremMaTuka»

i ouyHOU opmbl 00ydenus (2023 r.H.)

HaumeHnoBanue Copep:xaHue y4eOHOT0 MaTepHaJia MPAKTHYECKHE 3AHATHA, Oo0bem
pa3acjioB U TEM CaMOCTOATC/IbHAA paﬁoTa oﬁyqalonmxcn qacoB
1 2 3
1 cemecTp 94/42
Pasnen 1. Uncia u Beluucjienns. MHoKecTBa.
Tema 1 CopepsxkaHue y4eOHOro MaTepuaia 8/2
Pa3Burue 1 | 1.Lenbie u paunonanbHbie uncna. JeiicrButensublie yncna. [Ipubiamkennsie Beraucienus. [IpubnmkenHoe 3HaueHne
MOHATHSA O YHCIe BEJIMYHMHBI U TIOTPELIHOCTH NPUOIIIKESHUH. 2
2 | 2.KomrutekcHble yncia. ApudMeTHUSCKUE ASUCTBUS HaJl KOMIUIEKCHBIMH YHCIIAMH., 2
3 | 3.KommuekcHsle uncna. Tpuronomerpuueckas ¢popma 3alicy 4ncia 2
4 | 4.TIpakTuueckasi padora Ne 1 «[loHATHE MHOXKECTB YHCEID) 2
5 | 5.BxomHO# KOHTPOJIb 2
Pa3zpnen 2. ®yHkuuu u rpaduku
Tema 2 Conep:kaHne yue0HOro MaTepuaJjia 8/4
DYHKIHH, HX 6 | 1.®yskuuu. CriocoOsl 3aganus pyHkimn. ['paduku ¢ynkimn. CoiicTBa QyHKIHY. 2
CBOMCTBA U 7 | 2.06patnbie pynknuu. O6nacTh onpeaeneHus 1 001acTh 3HaYeHNH oOpatHol GyHkiun. ['paduk oOpaTHOMH 2
rpadpuku. ¢dbysaxn. CroxxHast QyHKIHS (KOMITO3UIINS )
8 | 3.IIpaktuyeckasi padora Ne 2 «Dynkiun. CoicTBa QyHKIHI» 2
9 | 4.IIpeobpa3zoBanue rpagukoB GyHKIMA. Buabl mpeodpazoBaHHi. 2
10 | 5.l1pakTnyeckas padora Ne 3 «[IpeoOpazoBanus rpag kOB QYHKITHID 2
11 | ITpodeccHoHATHHO-OPHEHTHPOBAHHOE COEPIKAHUE 2
6. Onrcanue Npor3BOACTBEHHBIX MPOLECCOB ¢ TOMOIIBIO TPapUKOB (PYHKIUH
Pa3nen 3. OcHOBBI TPMTOHOMETPUHM
Tema 3 Conep:xanue yueOHOro MaTepuasa 10/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. Bpamarensnoe asrkenne. TpUroHoMeTprudecKas OKpy»KHOCTb 2
ckue BoIpaskenus | 13 | 2.CuHyc, KOCUHYC, TAHT'€HC M KOTaHTeHC 4ncia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, 2
14 | 3.MlpakTnyeckas pagora Ne 4 «TpuroHoMmeTprueckie (YHKIIMU YUCIOBOTO apTyMEHTa) 2
15 | 4.®opmynsl npuBeneana. CuHyc, KOCHHYC U TAHT€HC CYMMBI M pa3HOCTH ABYX yriioB. CHHYC 1 KOCHHYC IBOHHOTO 2
yrna. @opMyIibl IOJIOBUHHOTO YTIa.
16 | 5.IlpeoOpa3oBaHus CyMMBI TPUTOHOMETPHYECKHUX (DYHKIMI B MPOU3BEACHUE U IPOU3BECHUS B CyMMy. BeipaxkeHue 2
TPUTOHOMETPUUCCKHX (YHKIMH Yyepe3 TAaHTeHC MOJOBUHHOTO aPTYMEHTA.
17 | 6.l1pakTnyeckas padora Ne 5 «OcHOBHbBIE (POPMYITBI TPUTOHOMETPUIY 2
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18 | 7.IIpeobpazoBaHmsI MPOCTEHITNX TPUTOHOMETPHICCKIX BBIPAKCHUH. 2
19 | 8.IlpakTnyeckas padora Ne 6 «[IpeoOpazoBanus NPOCTEHIITNX TPUTOHOMETPUIECKUX BHIPAKCHHI 2
Tema 4 Copaepxanne yueOHOr0 MaTepHaJia 6/2
Tpuronomerpuue | 20 | 9. TpuronomeTpryeckue GyHKIUH, X CBOMCTBA U rpadUKu 2
ckue pynkuuu. |21 | 10.JIpakTuueckas padora Ne 7 « TpuroHomerpudeckue GpyHKIUIY. 2
22 | 11.00patHble TpUrOHOMETpUIECKUe PYHKIMU. APKCHHYC, apKKOCHHYC, apKTaHTCHC YHCIA. 2
23 | IlpodeccHOHATHHO-OPHEHTHPOBAHHOE COJEPKAHIE 2
12.Mcnionp30BaHue CBOWCTB TPUTOHOMETPUIECKUX (GYHKIHUHI B IpOecCHOHABHBIX 3a7a4ax.
Tema 5 Coaep:xanue y4eOHOro MaTepuajia 10/6
Tpuronomerpuye | 24 | 13.IlpocTeiiiue TPUrOHOMETPUYECKUE YPABHEHUS. 2
cKue ypaBHeHHMsl | 25 | 14.Merobl pelieHus] TPUTOHOMETPUYECKUX YPABHEHHH. 2
U HepaBeHCTBA. | 26 | 15.Pemenue TpMroHOMETPUYECKUX YPABHEHUM. 2
27 | 16.11pakTnyeckas padora Ne§ «IIpocreiimme TpuroHOMeTpHIECKUE YPABHEHUSDY 2
28 | 17.1IpocTeilline TPUroHOMETPUYECKHUE HEPABEHCTBRA. 2
29 | 18.I1pakTnyeckas padora Ne9 «lIpocreiimme TpUrOHOMETPHUIECKHAE HEPABSHCTBAY 2
30 | 19.lpakTnyeckas padora Nel0 «CucteMbl TPUTOHOMETPUIECKUX YPAaBHEHUI 2
31 | 20.Penienue TpUTOHOMETPHUYECKHUX YPaBHEHHH M HEPAaBEHCTB, B TOM YHCIIE C HCIIOIh30BAHHEM CBOWCTB (DYHKIIUH. 2
Pasnea 4. Crepeomerpust
Tema 6 Coaep:xanue y4eOHOro MaTepuaJia 6/2
BBenenue B 32 | IlpodeccnoHATILHO-OPHEHTHPOBAHHOE COIePKaAHUE 2
CTEPEOMETPHIO. 1.Bugpl mnockux ¢uryp u ux miomas. [IpakTuKo-opueHTHPOBAHHBIC 33/1a4H B KypCe T€OMETPHH Ha TUIOCKOCTH.
33 | lIpodeccHOHATBLHO-OPUEHTHPOBAHHOE COIePKAHUE 2
2.0OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPHI. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasup. [lapamnenenumes,. 2
35 | 4. IlpakTuueckas padora Ne 11 «Ceuenusi. 3agaun Ha IOCTPOCSHUE CEUSHHI. 2
Tema 7 Copep:kanue y4eOHOro MaTepuaia 12/8
Ipsimble 1 36 | S.IlapamienbHOCTh MPSAMBIX M IJIOCKOCTEH. 2
ILUIOCKOCTH B 37 | 6. lIpakTnyeckas padora Ne 12«llapamienbHOCTh NPSIMBIX U MIIOCKOCTEM». 2
MPOCTpPaHCTBeE. 38 | 7. llepnieHAMKYISIPHOCTD MPSIMBIX M INIOCKOCTEH. 2
39 | 8. llepnieHauKysip M HAKJIOHHAS. YT0OJI MEXIY NPSIMOH M TNIOCKOCTBIO. 2
40 | 9. Teopema 0 TpeXx NEPIECHAUKYIISIPAX. 2
41 | 10.I1pakTuyeckas padora Ne 13 «Teopema 0 Tpex HepreHAUKYISIPAX». 2
42 | 11. iByrpannsiii yrou. [lepneHaAnKYIIpPHOCTD ABYX IJIOCKOCTEH. 2
43 | 12. IlpakTuueckasn padora Ne 14 «[lepneHauKyIsIpHOCT B TPOCTPAHCTBEY. 2
44 | 13. T'eomeTpruuecKkue Mpeodpa3oBaHus IPOCTPAHCTRA. 2
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| 45 | 14. IlpaxkTuyeckast padora Ne 15 «[Ipsmple ¥ TUIOCKOCTH B TIPOCTPAHCTBEY

Pa3zgea S. BekTopsl B IpOCTPaHCTBE

Tema 8 Coneprxanne yuedHOr0 MaTepHajia 10/6
Koopaunarel u 46 | 1.IlonsTHE BEKTOpA HA IJIOCKOCTH U B TIpOCTpaHCTBE. Buasl BekTopoB. [eticTBus ¢ BekTopamu. Onepannu Haf 2
BEKTOPBEI. BCKTOPAMH.

47 | 2.PemeHue mpakTUUECKUX 3a]1a4. 2

48 | 3. IpakTnyeckasi padora Ne 16 «BekTOpbl B MPOCTPAHCTBE» 2

49 | 4. Meton KoOpaIWHAT B TpocTpaHCTBe. [IpssMoyTonpHas cucTeMa KOOPAWHAT B POCTPAHCTBE. 2

50 | 5. Metox koopauHAT B ipocTpaHcTBe. KoopanHaTe BekTopa. CBA3h MEXAY KOOPIAWHATAMH BEKTOpa U 2
KOOpJWHATAMH TOYEK.

ol | 6.Pemenue 3agau. KoopiuHAaTHl 1 BEKTOPHI 2

52 | 7. lIpakTnyeckas padora Ne 17 «MeToa KOOpIMHAT B MPOCTPAHCTBE 2

53 | llpodeccHoHATBLHO-OPHEHTHPOBAHHOE COlePKAHUE 2
8.IIpakTuyeckas padora Ne 18 «KoopauHatHas TIIOCKOCTh. BrauciieHue pacCTOsSHUN 1 TUTOIIAeH Ha TUIOCKOCTH.
KonndecTBeHHBIE pacyeThI».

Pa3nea 6. KopHu, crenenn u jorapugmsl.

Tema 9 Copep:xkaHue yueGHOro MaTepuaJia 12/4
Kopuu n 54 | 1.Kopau u crenenu. KopHu HaTypallbHOM CTENIEHH W3 YHCIIa U UX CBOMCTBA. 2
CTeleHm. 55 | 2. KopeHb N-0ii CTENEHH U €r0 CBONCTBA 2

56 | 3. CreneHu ¢ pallMOHANBHBIMU MTOKA3aTeIsIMH, X cBoicTBa. CTENEHHU C IeHCTBUTEIBHBIMU TIOKA3aTEeNSIMH, UX 2
CBOMCTBA.
57 | 4.Crenenu ¢ palMOHaJIbHBIMU ITOKA3aTENsIMH, UX CBOICcTBA. CTENEHHU C IEHCTBUTEIBHBIMH IIOKA3aTEIIIMH, UX 2
CBOMCTBA.
58 | 5. UppaunonasbHble ypaBHEHHs 1 HEPABCHCTBA 2
59 | 6.1TpakTnyeckasi padora Ne 19 «VppainmoHalibHble YpaBHEHHsI M HEPABEHCTBAY 2
60 | 7. Crenennas ¢pynkuus [IpeoOpa3oBanus paioHaIBHBIX, HPPAMOHAIBHBIX, CTEHCHHBIX BBIPAKEHUH. 2
61 | 8.IIpakTuyeckasi padora Ne 20 «KopHu u creneHn» 2
Tema 10 Conep:xkanue y4eGHOro MaTepuaJia 12/2
Hoxa3zareapnas | 62 | 9. [loka3aTenbHas QyHKIIHS. 2
Gynxuus. 63 | 10. ITokazaTenbHble ypaBHEHUSI. 2
64 | 11. IlokazaTenbHble HEPABEHCTBA. 2
65 | 12. Iloka3aTenbHbIC HEPABSHCTBA M YPABHEHHUSL. 2
66 | 13.CucTtembl OKa3aTeIbHBIX yPABHEHHIA. 2
67 | 14.IlpakTnyeckas padora Ne 21 «Iloka3arenbHble YPaBHCHHS U HEPABEHCTBA 2
68 | 15.KonrponbHas pabota «Hroru 1 cemectpa» 2
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2 ceMecTp 126/56
Tema 11 Conep:kanne yueOHOro MaTepuaJa 16/4
Jlorapu¢mml. 69 | 17.Jlorapudm. [IpaBuna neficTuii ¢ norapudmamu. [lepexosr K HOBOMY OCHOBaHHIO. 2
70 | 18. [eiictBust ¢ norapudmamm. 2
71 | 19. Jlorapudgmudeckas GyHKIHSL. 2
72 | 20. ITpakTuyeckas padora Ne 22 «[IpeobpazoBaHus MOKa3aTeNbHBIX U JOTapU(PMUUECKUX BBHIPRKESHHI 2
73 | 21. Jlorapudgmudeckue ypaBHEHHS 2
74 | 22. Jlorapudgmuyeckue HepaBeHCTBA 2
75 | 23. Jlorapudmudeckue ypaBHEHHs U HEPABEHCTBA 2
76 | 24.CucteMsl jorapu()MHUUECKUX YpaBHEHUH 2
77 | 25.11pakTuueckas pa6ora Ne 23 «Jlorapudmuueckie ypaBHEHUs 1 HEPABEHCTBAY 2
78 | IlpodeccHoHATHHO-OPUEHTHPOBAHHOE COEPKAHUE 2
26.ITpumenenne norapudma. Jlorapudmuueckas cimpains B npupoje. Ee maremaTrdeckne CBOWCTBa
Pa3znen 7. MHOrOrpaHHMKH H KPYTJIble TeJa.
Coaep:xkanue y4e0HOT0 MaTepuaa 10/6
79 | 1. [lonsTre MHOTOTpAaHHUKA. ET0 11€MEHTHI: BepIInHEL, peOpa, rpann. Jnaronans. Cedenne. Brimykiibie u 2
HEBBIMYKITbIE MHOTOTPaHHHKH.
80 | 2.IIpusma. [Tapannenenumesn 2
Tema 12 81 | 3. Ilupamuna. Bunsl nmupamu. 2
MHororpaHHuK 82 4. llpakTuyeckas padora Ne 24 «[lnomane NOBepXHOCTH MHOTOTPAHHHUKOB) 2
" 83 | 5.Cummerpus B mpoctpaHcTBe. CHMMETpHS B KyOe, napajuielienuinesie, Npu3Me, THpamu/ie. 2
84 | IpodeccnoHATBLHO-OPHEHTHPOBAHHOE COEP:KAHME 2
6.[Ipumepsr cummeTpuii B mpodeccuu.
85 | 7. IlpakTnyeckasi padora Ne 25 «lIpaBuibHble MHOTOTPAaHHHUKI. 2
86 | 8. IIpaktunueckasi padora Ne 26 «MHOrorpaHHUKHI» 2
Tema 13 Conep:xaHue y4eOHOro MaTepuajia 8/2
Tena BpameHus 87 | 9.llunuHap, NMIMHAPUYECKas MOBEPXHOCTH. [11011a/1b TOBEPXHOCTH IMITHHJIPA. 2
88 10. Konyc, koHM4ecKas moBepXxHOCTh. [110111a/1p TOBEpXHOCTH KOHYCA. 2
89 11.Yceuennsii konyc. CedeHHe yCEUeHHOTr0 KOHyca 2
90 | 12. ap u cdepa, ux ceueHust. Bzaumuoe pacnosioxenue cepsl v INIOCKOCTH, KacaTellbHasl INIOCKOCTb K cdepe. 2
91 | 13. lIpakTuueckas padora Ne 27 «Kpyrisie Tena» 2
Tema 14 Conep:xaHue y4eOHOro MaTepuajia 8/10
O0BLeMbI TeJl 92 | 14. Ilonsarue o6b&éma. OCHOBHbIE CBOHCTBA 00bEMOB Tel.OOBEM NPAMOYTOIBHOTO Mapasieenuena, PU3MEL, 2
HWIMHIPA.
93 | 15. IMpakTuyeckas padora Ne 28 «O6BEM MpsIMOYTONBHOTO NapaJlieTenunea, PU3MBL, IMITHHIPAY 2
94 | 16. O6beM nupamMuIBL M KOHYCA. 2
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95 | 17. Pemrenne 3aga4 no Teme «O0BEM MpaMHJIBI U KOHYCa» 2
96 | 18. lpakTuyeckas padora Ne 29 «O0BEM MUpaMUABI U KOHYCa» 2
97 | 19. IpakTuueckas padora Ne 30 «O6pEM mapa u momans cepoi» 2
98 | 20. ITogo6ue ten. OTHOLICHHE IUIOIIAACH MOBEPXHOCTEH 1 00BEMOB ITOTOOHBIX TEJ 2
99 | 21. Ilpaktuuyeckas padora Ne 31 «/I3mMepeHus: B TeOMETPHI 2
100 | ITpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHUE 2

22. llpakTnyeckas padora Ne 32 «Mcnonp3oBaHre KOMOMHALIMI MHOTOTPAaHHUKOB M TEJl BPAIICHUsI B IPAKTHKO-
OPHEHTHPOBAHHBIX 3aJadaxy.

Pasgen 8. Hayajia MaTeMaTH4eCKOIr0 aHAJIHM3A

Tema 15 Copep:xaHue y4edOHOT0 MaTepuajia 4/2
Ipenen 101 | 1. IIpenen mocie0BaTENBHOCTH. 2
102 | 2. [Ipemen pyHKITMHN, OCHOBHBIE CBOMCTBA M MPABHIIA BEIYHCIICHUSI. 2
103 | 3.MMpakTuyeckasi padora Ne 33 «[Ipenennn» 2
Tema 16 Conep:xanue yueOHOro MaTepuaJia 12/10
IlpousBoaHas 104 | 4.TTonsITHE IPOM3BOAHON (QYHKIINH, €€ TEOMETPUIECKIA U (PU3NIECKUIA CMBICTT. 2
105 | 5. [Ipasuna muddepenmmpoBanus. Tabnuna nponsBonHbix. JnddepernmrpoBanne cI0OKHBIX (QYHKIHAH. 2
106 | 6. IpakTnyeckas padora Ne 34«/InddhepeHnmpoBanrie BEIpaKEHHID) 2
107 | 7.'eomeTpuuecKkuii M pU3HYECKH CMBICI POU3BOTHON 2
108 | IIpodeccoHAIBLHO-OPMEHTHPOBAHHOE CO/IeP:KaHHE 2
8.IlpakTnyeckas padora Ne 35 «Pu3nuecKuil CMBICI IPOU3BOAHON B IPO(eCCHOHATBHBIX 331a4ax».
109 | 9. UccnenoBanue 37eMEHTapHBIX (YHKIUH HA MOHOTOHHOCTD M TOYKH 3KCTpEMYMa. 2
110 | 10. MccnenoBanue 3jeMEHTapHbIX (DYHKIIMI HAa HAMOOJIBIIICEe U HAUMEHBIIIEE 3HAYCHHUE C TIOMOIIBIO TIPOU3BOIHOM 2
111 | 11. IpakTndyeckas padora Ne 36 «Haubosbiiiee 1 HauMeHbIIee 3HAYCHHE QYHKIIMHM HA OTPE3KE) 2
112 | 12. IlpumeHeHrEe TPOU3BOAHOM K HCCIIeTOBAaHUIO PYHKIMH U TOCTpoeHUI0 rpadukoB. [Ipon3BoaHbie 00paTHOM 1 2
KOMIIO3UIMH (YHKLUH.
113 | 13. IlpakTu4eckas padora Ne 37 «[IpumMeHeHre IPOU3BOAHON K UCCIIETIOBAHUIO QYHKIHIA U IIOCTPOSHHIO 2
rpaduKOBY»
114 | IIpodeccnoHaILHO-OPMEHTHPOBAHHOE CO/lep:KaHHe 2
14. Ilpakrtuuyeckasi padora Ne 38 «HaxoxkneHne ONTHMaNbHOrO pe3yjbTaTa C IOMOILIBIO IMPOU3BOJHON B
MIPAKTHYECKUX 3a/1a4ax».
ConepxaHue y41eGHOT0 MaTepuaJja 10/8
Tema 17 115 | 1.ITlepBooOpa3nas. HeonpeneneHHsli HHTETpall. 2
HNurerpan u ero | 116 2. CiocoObI HAaX0KICHUS] HEONPEISIIEHHOTO WHTeTpalia 2
npuMeHeHune 117 | 3. IpakTnyeckas padora Ne 39 «CnocoObl HAXOKICHHSI HEONPEAEISHHOTO HHTErpajiay 2
118 | 4. Onpenenennsiii uaterpain. ®opmyna Hetorona-JleliOuuria. 2
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119 | 5. BpluucieHus ONpeeeHHOTO HHTerpaa. 2
120 | 6.ITpakTuueckas padora Ne 40 «BeruricieHus onpeaeIeHHOr0 HHTErpaiay 2
121 | 7.I'eomeTpHuecKHii CMBICI onpeaeneHHoro narerpana. @opmyna Hetorona - Jleiibnuna. Pemenne 3aga4 Ha 2
IIPUMEHEHUE UHTErpaia AJisl BIYMCICHUs] (PU3NYECKUX BEIMYMH M IUIOIaAeh
122 | 8. [IpakTuueckasi padora Ne 41 PenreHue 3a1a4y Ha NPUMEHEHHUS HHTErpaia B QU3MKE U T€OMETPUH 2
123 | IIpodeccnoHAIBLHO-OPHMEHTHPOBAHHOE COJIep:KaHHe 2
9.IlpakTnyeckas padora Ne 42 «Pemienue 3a1a4 Ha NPUMEHEHUE HHTETPaIay
Pa3nen 9. BeposiTHOCTB U CTATUCTHKA
Tema 18 Conep:xanue yueOHOT0o MaTepuasa 8/-
MHuoskecTBa. 124 | 1.Tlousitue MHOKecTBa. [TomMHOXKecTBO. Onepalui ¢ MHOKECTBAMH. 2
JJIeMEeHTHI 125 | MpodeccHoHATLHO-OPHEHTHPOBAHHOE COIEPIKAHME 2
Teopuu rpadoB 2.0nepanuu ¢ MHOXeCTBaMH. PelieHne NpuKIagHbIxX 3a1aq
126 | 3.Ilonsarue rpada. CBssHbIil rpad, nepeBo, MUK rpad Ha MIOCKOCTH 2
127 | 4.IlpumeHenue rpad)oB K pEIICHUIO 3a1a4. 2
Tema 19 Conep:xaHue y4eOHOIr0 MaTepuajia 8/2
Kom6unaropuk | 128 5.0cHOBHBIE NTOHATHS KOMOMHATOPUKH. 33/1a41 Ha IOJICYET YNCIIA Pa3MEILEHNH, IEPECTAHOBOK, COUETAHUM. 2
a u craTucruka | 129 | 6.Pemienne KoMOMHATOPHBIX 33184 2
130 | 7. Cratuctrueckas oOpabOTKa JaHHBIX 2
131 | 8.Pemenwue 3aau Ha nepebop BapranToB. Popmyna OuHoma Hetorona. Tpeyrompauk [lackans. 2
132 | 9.MMpakTuyeckas padora Ne 43 «DyeMeHTH KOMOMHATOPUKINY 2
Tema 20 Coaep:xkanue yue0HOT0 MaTepuasa 14/2
JaeMeHThI 133 | 10.CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHUE U YMHOKEHUE BEpOosiTHOCTEH. [IoHsATHE 0 HE3aBUCUMOCTH COOBITHIA. 2
Teopun 134 | 11. ITlpodeccuoHATHHO-OPHEHTHPOBAHHOE COAEPKAHNIE 2
BepOSITHOCTEii. 12. IlepBuunas 06paboTKa CTaTUCTUYECKUX AaHHBIX. |’ padnueckoe ux npexacrasieHue. HaxoxneHue cpenHux
XapaKTePUCTUK, HAOJI01aeMbIX JaHHBIX
135 | 13.BeposiTHOCTh B mpodeccHOHaNbHBIX 3anadax. OTHOCHTENbHAs 4acToTa COOBITHSI, CBOMCTBO €€ YCTOWYMBOCTH. 2
Craructryeckoe omnpeaesieHne BeposiTHOCTH. OTieHKa BEPOSITHOCTH COOBITHS
136 | 14.IlepBuunas o0paboOTKa CTATHCTHYECKUX JaHHBIX. ['paduueckoe ux mpencraBieHue. HaxoxaeHue cpeaHux 2
XapaKTePUCTUK, HAOJI01aeMbIX JaHHBIX
137 | 15. JluckpeTHas ciry4aiiHasi BEIMYNHA, 3aKOH €€ paclpe/IeTIeHHs. 2
138 | 16.YucnoBble XapakTepUCTUKHU TUCKPETHOH cirydaliHON BennuuHbl. [ToHsATHE 0 3aKOHE OOJNBIINX YHCET. 2
139 | 17. Knaccuueckoe onpeaeseHue BEpOSTHOCTH. 2
140 | 18.ITpakTHyeckas padora Ne 44 «Pemenue 3a1a4 Ha BEIYUCICHUE BEPOSITHOCTHY 2

Pa3nen 10. YpaBHeHUsI 4 HEPaBeHCTBA
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Tema 21 Coaep:xkaHue y4e0HOT0 MaTepuaia 18/6
Vpasuennssu | 141 | |.PaBHOCHIBHOCTE ypaBHEHUH, HEPABEHCTB, CHCTEM. OCHOBHBIE TPUEMBI UX PELICHUSL. 2
HepaBeHCTBA 142 | 2. Ucnonp3oBaHKe CBOWCTB U rpadukoB QPyHKIMI IpH pElICHHH YPAaBHEHUH W HEPABEHCTB. 2

143 | 3.Pemenue noka3aTeabHbIX, JOTapUPMHUIECKUX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
144 | 4.llpakTuyeckasi padora Ne 45 «OcHOBHBIE TPUEMBI M METO/IBI PEIICHUH YpaBHEHNH, HEPABEHCTB, CUCTEM» 2
145 | 5. PenmieHue TpPUrOHOMETPUUYECKUX YPAaBHEHHUM U HEPABEHCTB. 2
146 | 6. Pemenue pannoHaNbHBIX, UPPALIMOHANBHBIX YPABHEHUH, HEPABEHCTB, CUCTEM. 2
147 | 7. lpakTnyeckas padora Ne 46 «PernieHne TpUroHOMETPUYECKUX YPABHEHHI U HEPABEHCTBY 2
148 | 8. Pemenue ypaBHEeHHH U HEPABEHCTB C MTapaMeTpPaMu 2
149 | 9.0mpenenenne Momynsi. Packpeitre Momyns no onpenenenunto. [IpocTeiinie ypaBHeHUS 1 HEPABEHCTBA C MOIYJIEM. 2
[IprMeHeHne paBHOCUIIBHBIX IEPEXOI0B B ONPEACICHHBIX THIIAX YPAaBHEHUIN M HEPABEHCTB C MOAYJIEM.
150 | 10.IMMpakTuyeckas padora Ne 47 «[Ipocreiilne ypaBHEHHS U HEPABEHCTBA C MOITYJIEM). 2
151 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE COJIeP:KaAHHE 2
11.Pemenne TEKCTOBBIX 3a/1a4 MPO(ECCHOHATHHOTO COJEPKAHIISL.
152 | IIpodreccHOHATBLHO-OPHEHTHPOBAHHOE COEeP/KAHNE 2
12 .PemieHue TEKCTOBBIX 3a/1a4 MPO(HECCHOHATIBHOTO COJCPKAHMS.
IMoBTOpEHHE Coaep:xkanue y4e0HOT0 MaTepuasa 10/4
MaTepHaJa 153 | 1.IloBropenue marepuasua (reoMeTpus) 2
154 | 2.JloBrOopenue Marepuaia (reoMeTpus) 2
155 | 3.I1pakTHyeckas padora Ne 48 «IIpuMeHeHHe ONOPHBIX 3HAHUI 110 TEOMETPHI) 2
156 | 4.IloBTOopeHune Marepuaia (anrebpa v Hayaga MaTeMaTHYECKOTO aHAJIH3a) 2
157 | 5.IloBTropeHne Matepuaa (aJredpa M Havana MaTeMaTHYeCKOTO aHaITu3a) 2
158 | 6..ITpakTuueckas padora Ne 49 «[IpumeHeHre OOPHBIX 3HAHHH N0 alire0pe M MaTeMaTHYECKOMY aHaIH3Y» 2
159 | 7.MtoroBas KOHTpoJbHas paboTa 2
KoHcynbpranum 6
[TpomexxyTouHast aTTectanus B opme sxzamena
Bceero: 324
Ui ouHOU (opmbl 00ydenus (2024 r.m.)
HaumenoBanue Conepma}me yqeﬁﬂoro MarTrepuaJja NpakKTu4eCKue 3aHATUs, OobeM
pa3aeioB H TeM €caMOCTOAATe/IbHAas padoTa 00y4alonuxcs 4ac0B
1 2 3
1 cemecTp 90/42
Pa3nen 1. Uncaa u Beruucjaenns. MHoKecTBa.
Tema 1 Copep:xkaHue y4eGHOro MaTepuaJia 8/2
Pa3Burue 1 | l.Lenbie u paunonanbHble uncna. JeiicrButensublie uncna. [Ipubmmkennsie Berancienus. [IpubnmkenHoe 3HaueHne

BEJIMYMHBI U IOTPENTHOCTH MPHUOIKEHUH.
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MNOHATHA 0 YUCJIC

2
2 | 2.KomnnekcHble uyncna. Apupmerniyeckre NeiicTBUS HaJl KOMIUIEKCHBIMH YHCITIaMHU. 2
3 | 3.Kommiekcurie uncna. Tpuronomerpudeckas popma 3ammmcy 9nucia 2
4 | 4IIpakTuueckasi padora Ne 1 «IloHATHE MHOXKECTB YHCEID) 2
5 | 5.Bx0oIHOI KOHTPOJIb 2
Paznen 2. ®yHkuum U rpadgpukn
Tema 2 Copaepxanne yueOHOr0 MaTepHaJia 8/4
DOyHKIHH, HX 6 | 1.®ynkuuu. CriocoOsl 3aganus GyHkumn. I'paduku ¢ynkimu. CoiicTBa QyHKIMU. 2
CBOMCTBA U 7 | 2.06patuble pynkuuu. O6aacTe onpeaeneHus 1 001acTh 3Ha4eHui oopatHol ¢yHkuuu. I'paduk oOpaTHOI 2
rpaduxu. ¢Gyskiun. CioxxHast QyHKIUS (KOMITO3UIIUA)
8 | 3.IIpakruyeckasi padora Ne 2 «Dynkuun. CoicTBa QyHKIHI» 2
9 | 4.IIpeobpazoBanue rpagukoB GyHKIMA. Buabl mpeodpazoBaHui. 2
10 | 5.l1pakTnyeckas padora Ne 3 «IIpeoOpazoBanus rpaguKoB GyHKIMI 2
11 | ITpodeccuoHATHHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2
6. Onrcanne NpOU3BOICTBEHHBIX MPOIECCOB C TOMOMIBIO TPaQUKOB (BYHKIIUIHA
Pa3nea 3. OcHOBBI TPMTOHOMETPHH
Tema 3 Copepxanne yueOHOr0 MaTepHaJIa 8/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. Bpamarensnoe apumkenue. TpUroHOMeTpUYECKask OKPYKHOCTh 2
ckue BpIpaxkeHus: | 13 | 2.CuHyc, KOCUHYC, TAHI€HC M KOTaHreHC yuciia. OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA, 2
14 | 3.llpakTnyeckas pagora Ne 4 «TpuroHomeTprueckie (YHKIIMU YUCIOBOTO apryMEHTa) 2
15 | 4.®opmynsl npuBeneHud. CuHyC, KOCHHYC U TAHT€HC CyMMBI M pa3HOCTH ABYX yIiI0B. CHHYC U KOCHHYC IBOMHOIO 2
yriaa. ©@opmynsl nonoBuHHOTO yria. [Ipeobpa3oBaHust CyMMBbl TPUTOHOMETPHUYECKUX (DYHKIMI B IPOM3BEACHUE U
MPOM3BENICHNsI B CyMMY. BrIpakeHne TPUrOHOMETPUYECKUX (DYHKITUI Yepe3 TAHTEHC MOJIOBUHHOTO apTyMEHTA.
16 | 5.l1pakTnyeckas padora Ne 5 «OcHOBHbBIE POPMYIIBI TPUTOHOMETPUNY 2
17 | 6.IIpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPUIECKUX BBIPKEHHH. 2
18 | 7.IlpakTnyeckas padora Ne 6 «[IpeoGpazoBanus NpOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKCHHUI) 2
Tema 4 Copep:xkaHue yueGHOro MaTepuaJia 412
Tpuronomerpuye | 19 | 8. TpuroHoMeTpryeCcKue (YHKIUM, UX CBOMCTBA U rPaduKu 2
ckue GpyHkuuu. | 20 | 9.NlpakTuyeckas padora Ne 7 « TpuroHomerprueckue GyHKIUm. 2
21 | 10.00patHble TpUrOHOMETpUUECKUe PyHKIMU. APKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIIA. 2
Tema 5 Copep:xkanue y4eGHOro MaTepuaJia 8/6
Tpuronomerpuue | 22 | 11.Ilpocreiinine TPUrOHOMETPUYECKUE YPABHEHUSI. 2
CKUe ypaBHeHMsl | 23 | 12.Meto/ibl pelIeHUs] TPUTOHOMETPHUYECKUX YPABHEHHH. 2
U HepaBeHCTBA. | 24 | 13.PemeHue TPUrOHOMETPUYECKUX YPABHEHUM. 2
25 | 14.IlpakTuueckas padora Ne§ «lIpocreiimne TpUroHOMETPHUUECKUE YPABHEHUSI» 2
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26 | 15.IlpocTeliive TPUrOHOMETPUUECKHE HEPABEHCTRA. 2
27 | 16.I1pakTuueckas padora Ne9 «llpocreiinme TpUroHOMETPHUUECKUE HEPABEHCTBAY 2
28 | 17.I1pakTuueckas padora Nel() «CrucTteMbl TPUTOHOMETPUYECKUX YPABHEHHUI» 2
Paznen 4. Ctepeomerpust
Tema 6 Cojaep:kaHue y4eOHOr0 MaTepHuajia 6/2
BBenenue B 29 | MpodeccHOHATLHO-OPUEHTUPOBAHHOE COePKAHUE 2
CTEepeOMETPUIO. 1.Bugp! mnockux ¢uryp u ux miomas. [IpakTuko-opueHTHPOBaHHbIE 331a4H B KypCe T€OMETPHH Ha TIOCKOCTH.
30 | IpodeccHoHATBLHO-OPUEHTHPOBAHHOE COIePKAHUE 2
2.0OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPBI. AKCHOMBI CTEPEOMETPHH.
31 | 3. Terpasap. [Napannenenwumne. 2
32 | 4. IlpakTnueckas padora Ne 11 «Cevenus. 3agadn Ha MOCTPOCHUE CEUCHUIN. 2
Tema 7 Coneprkanue y4ed0HOT0 MaTepHajia 12/8
IpsiMble 1 33 | 5.IlapaymienbHOCTh MPSMBIX M IJIOCKOCTEH. 2
ILUIOCKOCTH B 34 | 6. llpaktuyeckas padora Ne 12«llapamienbHOCTh MPSMBIX U IIOCKOCTEM». 2
npocrpancrBe. | 5° | 7. IIepNeHIMKYIAPHOCTE NPSAMBIX M TIOCKOCTEH. 2
36 | 8. lleprieHANKYISIp M HAKIIOHHAS. YTOJI MEXY MPSIMOH U IIOCKOCTHIO. 2
37 | 9. Teopema 0 Tpex MepHeHAUKYIISIPAX. 2
38 | 10.ITpakTnyeckas padora Ne 13 «Teopema o Tpex MEPHCHIUKYISIPAX). 2
39 | 11. JIsyrpannsii yrou. llepneHAUKyYISIPHOCTD ABYX IIOCKOCTEH. 2
40 | 12. IlpakTuyeckas padora Ne 14 «llepneHauKyIsIpHOCT B IPOCTPAHCTBEY. 2
41 | 13. I'eomeTpuueckue npeoOpa3oBaHus IPOCTPAHCTRA. 2
42 | 14. IlpakTu4yeckas padora Ne 15 «[IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE 2
Paznea 5. KopHu, cTenenu u jorapugmsl.

Tema 8 Coaep:xanue y4eOHOro MaTepuaJia 10/6
KopHuu u 43 | 1.Kopuu u crenenu. KopHu HaTypaJbHOM CTENEHU M3 YHMCIIa U X CBOMCTBA. 2
CTeleHm. 44 | 2. llpaktnyeckasi pagora Ne 16 «KopeHb N-0l CTENEHU W €ro CBOICTBAY 2

45 | 3. CrereHu ¢ paliMOHAIHHBIMHA ITOKA3aTEIISIMH, UX CBOWCTBA. CTETICHH ¢ NEHCTBUTEIFHBIMHA ITOKA3ATEISIMA, UX 2
CBOICTBA.

46 | 4. Ilpaxktnyeckasi padora Ne 17«CreneHu ¢ palMOHAIBHBIMY MTOKa3aTesIMU, UX CBOMcTBa. CTeneHu ¢ 2
JICHCTBUTEIBHBIMU TIOKA3aTEIISIMH, UX CBOHCTBaY.

47 | 5. UppanmoHanpHble YpaBHEHHUS! 1 HEPABEHCTBA 2

48 | 6.JIpakTuyeckas padora Ne 18 «VppaunonanbHbele ypaBHEHHs 1 HEPABEHCTBA» 2

49 | 7. Crenennas ¢ynkuus [IpeoOpasoBaHus palioHaJIbHBIX, HPPALMOHAIBHBIX, CTEICHHBIX BBIPAKEHUI. 2

50 | 8. KopHu u cTeneHu 2

Tema 9 Cojep:kaHue y4e0HOr0 MaTepHuajia 10/2
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IToka3zareabHnasa | 51 | 9. [loka3aTenpHast QyHKIHS. 2

PyHKuus. 52 | 10. I[okasarenbHBIC YpaBHCHUSI. 2

53 | 11. Iloka3zarenbHBIC HCPABCHCTRA. 2

54 | 12. IlokasarenpHBIE HEPABEHCTBA U YPABHEHHS. 2

55 | 13.CucTembl IOKa3aTeIbHBIX YPAaBHEHHUH. 2

56 | 14.IlpakTuueckas padora Ne 19 «Iloka3arenpHble ypaBHEHUs 1 HEPABEHCTBA» 2
Tema 10 Conep:xkanue y4eGHOro MaTepuajia 16/4

Jlorapudmpoi. 57 | 15.Jlorapucdm. [IpaBuna aeticteuii ¢ gorapudmamu. [lepexon K HOBOMY OCHOBAHHIO. 2

58 | 16. JeiicTBus ¢ norapudmMamu. 2

59 | 17. Jlorapudmudeckas GpyHKITHS. 2

60 | 18. pakTuyeckas padora Ne 20 «[IpeoOpazoBaHus MOKA3aTENBHBIX U JOTAPU(PMUIECKUX BBIPRKESHHI» 2

61 | 19. Jlorapugmudeckue ypaBHEHHUS 2

62 | 20. JlorapudmMuyeckie HepaBeHCTBA 2

63 | 21. JlorapudmMudeckne ypaBHEHHUS] 1 HEPABEHCTBA 2

64 | 22.Cuctemsl TorapupMHUIECKUX YpaBHEHUI 2

65 | 23.IlpakTuueckas padora Ne 21 «Jlorapupmuueckie ypaBHEHUs 1 HEPABEHCTBAY 2

66 | 24.KonrpossHas pabora «Hroru 1 cemectpay 2

Hroro Jlexuuii — 90 gacos
3a 1 cemectp [TpakTnyeckux padbot — 42 yaca

CamocrosTenbHas paboTa 00y4aronMXcsi: HOArOTOBKA K 9K3aMEHY 10

Koncynbranuum 4

[TpomesxyTounast arrectanus B GopMe IK3amena 4

2 cemecTp 112/56
Pa3nen 6. BekTopsl B mpocTpaHcTBe.

Tema 11 Coaep:xkanue yueOHOro MaTepuaJa 10/6

KoopauHaTel n 67 | 1.Ilonarue BexTOpa Ha IJIOCKOCTHU M B IIPOCTpaHCTBE. Bubl BeKTOpOB. JleiicTBus ¢ Bekropamu. Onepanun Haj 2

BEKTOpBI. BEKTOPaMH.

68 | 2.Pelenue NpakTHYECKUX 3314, 2

69 | 3. IpakTnyeckas padora Ne 22 «BeKTopbl B IPOCTPAHCTBE» 2

70 | 4.Metox koopauHat B npocTpaHcTie. IIpsiMoyronpHas cucTeMa KOOpJAMHAT B IPOCTPAHCTBE. 2

71 | 5. Metox koopauHat B ipocTpaHcTBe. KoopanHaTe! BekTopa. CBA3b MEXIy KOOPIUHATAMU BEKTOpa U 2

KOOpAMHATaMH TOYEK.
72 | 6.Pemenne 3agau. KoopiuHAaTHl 1 BEKTOPHI 2
73 | 7. lIpakTnyeckas padora Ne 23 «MeToa KOOpIMHAT B MPOCTPAHCTBEY 2
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74

ITpodeccnoHATLHO-OPUEHTHPOBAHHOE COlEePKaHUE

8.IIpakTnyeckas padora Ne 24 «KoopanHaTHas MI0CKOCTh. BrunciieHne pacCTOsHUN U TUIOMAAEH Ha TIOCKOCTH. 2
KonnuecTBeHHBIE pacueThI».
Pasnes 7. MHOrorpaHHMKH M KpyIJible TeJa.
Copep:xanue yueOHOI0 MaTepHaJia 10/6
75 | 1. [lonsiTne MHOTOTpaHHWKA. ET0 311€MeHTHI: BepInHbL, pebpa, rpann. Jnaronans. Cedenne. Bormykiibie u 2
HEBBIITYKJIbIe MHOTOTPaHHHUKH.
76 | 2 Ilpusma. [apannenenunen 2
77 | 3. [lupamuga. Buasl nupamu. 2
Tema 12 78 | 4. llpakTHyeckas padora Ne 25 «[Inomaap MOBEPXHOCTH MHOTOTPAHHHKOBY 2
MHororpaHHuKa 7g 5.Cummetpust B mpoctpancTBe. CHUMMETpHs B KyOe, TapaJuiesenuIiesie, mpu3Me, mupaMuze. 2
80 | IIpodeccHoHATLHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
6.ITpumepsl cuMMeTpHUil B Ipodeccu.
81 | 7. IlpakTuyeckas padora Ne 26 «[IpaBuiibHbIe MHOTOTPaHHHKH. 2
82 | 8. IpakTHyeckas padora Ne 27 «MHOTOTpaHHHUKID) 2
Tema 13 Copep:xanue y4eOHOT0 MaTepHaJia 8/2
Tena Bpamenus 83 | 9.llmmuHap, nUiIMHIpHYECKast TOBEPXHOCTh. [ LTomaas moBepXHOCTH HITUHIPA. 2
84 | 10. Konyc, koHH4Yeckas OBEpXHOCTb. [1i1om1a/ib MOBEpXHOCTH KOHYCA. 2
85 | 11.Yceuennniii koHyc. CeueHue yCeUeHHOr0 KOHyca 2
86 | 12. llap u cdepa, nx ceuenus. Bzanmaoe pacnonoxxeHne chepsl U MIIOCKOCTH, KacaTeJIbHAS TNIOCKOCTH K cdepe. 2
87 | 13. lIpakTnyeckas padora Ne 28 «Kpyrinsie Tena» 2
Tema 14 Copep:xaHue y4eOHOT0 MaTepHaJia 8/10
O0beMBbI TeJI 88 | 14. Ilonstue 06béMa. OcHOBHBIE CBOMCTBA 00BEMOB Tel. OOBEM NPAMOYTOJBHOIO Napajielenunesa, IPU3Mbl, 2
LHWIMHIPA.
89 | 15. IlpakTuueckas padora Ne 29 «O0BEM NPIMOYTOIHLHOTO NTApaJUICICIUIIEAa, TPU3MBbI, IUITHHPA» 2
90 | 16. OO6beM nupaMubl ¥ KOHYCA. 2
91 | 17. Pemenue 3aaa4 no teme «O0BEM MUpaMHIIBI U KOHYCa» 2
92 | 18. MIpakTnyeckas padora Ne 30 «O0bEM MUpaMUIBI U KOHYCA» 2
93 | 19. IlpakTuyeckas padora Ne 31 «O0bEM 11apa u mwiomaas chepoy 2
94 | 20. INogobue Ten. OTHOLIEHHE TUTONIAJIEH MOBEPXHOCTEH 1 00BEMOB MOTOOHBIX TEI 2
95 | 21. IpakTnyeckas padora Ne 32 «M3MepeHusi B reOMETpHI 2
96 | IIpodeccHoHATHHO-OPHEHTHPOBAHHOE CO/IEPKAHIE 2
22. IlpakTnyeckas padora Ne 33 «/cronb30BaHne KOMOMHAIIMI MHOTOTPAHHUKOB U TEJI BPAILICHHUS B ITPAKTUKO-
OpPHUEHTHPOBAHHBIX 33J]a9ax).
Pa3gen 8. Hayana MaTeMaTH4eCKOro aHAJIHM3a
Tema 15 | Coaep:xkanue yueOHOr0 MaTepuaja 4/2
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Ipenen 97 1. Tlpenen mociae0BaTENLHOCTH. 2
98 2. [lpenen ¢pyHKIMU, OCHOBHBIE CBOMCTBA M NPABUJIA BHIYHCIICHHUSI. 2
99 3.IIpakTnyeckas padora Ne 34 «[Ipenensi» 2
Tema 16 Copaeprxanue yuedOHOro MaTepuajia 12/10
IlpousBoanas 100 | 4.ITonsiTHe TPOM3BOAHON (QYHKIINH, €€ TEOMETPUIECKIA U (PU3NIECKUI CMBICTI. 2
101 | 5. [IpaBuna auddepennmpoBanus. Tabnuia nponsBogHbIX. AuddepeHmpoBaHne CloxKHBIX GYHKIHUH. 2
102 | 6. IpakTnyeckas padora Ne 35«/IuddhepeHnmpoBannie BEIpaKEHHI 2
103 | 7.'eomeTpuueckuii M pU3HYECKHUN CMBICT MPOU3BOTHON 2
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlEePKAHME 2
104 | 8 IMpakTnyeckas pa6ora Ne 36 «Du3HUecKnii CMBICI IPOU3BOIHOM B MPO(ECCHOHANBHBIX 3a1a4ax).
105 | 9. UccnenoBanue 37eMEHTAPHBIX (PYHKIIUI HA MOHOTOHHOCTh M TOYKH 9KCTpEMyMa. 2
106 | 10. MccnenoBanue 3J€MEHTapHBIX (DYHKIIMI HA HAMOOJIBIIIEEe U HAUMEHBIIICE 3HAYCHHUE C IIOMOIIBIO TIPOU3BOJIHOM 2
107 | 11. IlpakTnyeckas padora Ne 37 «Hanbonbiiee 1 HanMeHbIIee 3HaYCHUE (VYHKITMHA HA OTPE3KE 2
108 | 12. IlpumeHeHHE TPOU3BOIHOM K HCCIENOBAaHHUIO PYHKIINH 1 MOCTpoeHuUto TpadukoB. [IponsBoaHbie 00paTHOM 1 2
KOMIO3UIIAH (DYHKIIUH.
109 | 13. IlpakTuueckas padora Ne 38 «[IpumeHeHre TPOU3BOAHON K UCCIIENOBAHUIO (QYHKIMIA U TIOCTPOSHHIO 2
rpaduKoB»
110 | IIpodreccuOHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHNE 2
14. IIpaxTtudeckas padora Ne 39 «HaxoxaeHue ONTHMAIBLHOTO pe3yjbTaTa C IIOMOIIBI0 IMPOU3BOJHON B
MIPAKTHYECKUX 3a/a4ax».
Copep:xaHue y4eOHOr0 MaTepuaJia 12/6
111 | 1.IlepBooOpasHas. HeonpeneneHHbI HHTETpAIL. 2
112 | 2. Cioco6bl HaXOXKICHHUS] HEONPEIeJIEHHOTO HHTerpaia 2
113 | 3. IpakTnyeckas padora Ne 40 «CriocoObl HAXOXKICHHS] HEOTPEICTIEHHOTO HHTETPAJIa 2
Tema 17 114 | 4. Onpenenennsbiii uaTerpan. @opmyna Hetorona-JleiiOHma. 2
115 | 5. Beruncienus onpeAeeHHOro HHTerpaia. 2
Hurerpanuero —¢ 610 6ora Ne 41 <B 5
JlpakTyeckasi padora Ne 41 «BpluncieHus onpeeIeHHOr0 HHTErpajay
NpUMEHEHME 117 | 7.I'eoMeTpudecKuii CMBICT oTpeeiecHHOTo nHTerpana. @opmymna Herotona - JleliOnuma. Pemenue 3a1aq Ha 2
MPUMEHEHNE HHTETpaa Jisl BRIYUCIIEHNs (DU3NYECKUX BEJIMYHH M TUIOIAIeH
118 | 8. Pemenue 3aga4 Ha NpUMEHEHHsI HHTErpasia B U3MKE U TEOMETPHH 2
119 | IIpodeccnoHaAIBLHO-OPHMEHTHPOBAHHOE COJIeP:KAHHE 2
9.IlpakTuyeckas padora Ne 42 «Pemenue 3a1a4 Ha NPUMEHEHUE HHTETPasIay
Pasnen 9. BeposiTHOCTB U cTATHCTHKA
Tema 18 Coaep:xkanue yueOHOr0 MaTepuasa 6/-
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MHo:xecTBA. 120 | 1.ITonstue MuokecTBa. [TomMHOKecTBO. Onepaliui ¢ MHOKECTBAMH.
JIeMEeHThI IIpodeccnonaIbHO-OPUEHTHPOBAHHOE COACPKAHUE
Teopuu rpados 121 2.0mepanmu ¢ MHOXKECTBaMU. Perienne mpuKiIaIHbIX 33124
122 | 3 ITonstue rpada. Cea3Hbli rpad), AepeBo, HUKI Ipad) Ha ITIOCKOCTH 2
Tema 19 Coaep:xkanue yueOHOr0 MaTepuasia 10/2
Kom6uHaTopuk 123 | 4.OcHoBHBIEC NOHATHI KOMOMHATOPHKH. 334y Ha MOJICYET YUCIia pa3MEIeHUH, IEPECTAHOBOK, COUETaHUH. 2
au craThcTuka | 124 | 5.Pemenue KOMOHMHATOPHBIX 3a/1a4 2
125 | 6. Cratuctrueckas o0paboTKa JaHHBIX 2
126 | 7.Pemenue 3ama4 Ha mepebOp BapHAHTOB. 2
127 | 8. ®opmyna 6bunoma Hetotona. Tpeyronpuuk [ackans. 2
128 | 9.llpakTuyeckas padora Ne 43 «DyeMeHTH KOMOMHATOPUKINY 2
Tema 20 Copep:xaHue y4edOHOT0 MaTepuaJia 10/2
IeMeHThI 129 | 10.Co0bITHE, BEPOSITHOCTD COOBITHS], CIIOXKEHHE M YMHOKEHHE BepOosITHOCTEN. [IoHsATHE 0 HE3aBUCUMOCTH COOBITHI. 2
Teopuu 130 | IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE CO/IEP:KaHHE 2
BEpOSITHOCTEIA. 11. Ilepuunas 00paboTKa CTATUCTHYECKUX JaHHBIX. | padraeckoe nx mnpencraBienne. HaxoxaeHne cpeqHux
XapaKTePUCTUK, HAOIIOTaeMbIX JaHHBIX
131 | 12.BepositHOCTh B mpodeccHOHaNbHBIX 3aaadax. OTHOCHTENbHAs 4acToTa COOBITHSI, CBOMCTBO €€ YCTOWYMBOCTH. 2
Craructuueckoe onpezaeaeHue BeposiTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS
132 | 13. JluckpeTHas ciay4yaiiHasi BEJIMYHMHA, 3aKOH €€ pacupeIeICHMUsI. 2
133 | 14. Knaccudaeckoe onpe/ieIeHIe BEPOSTHOCTH. 2
134 | 15.I1IpakTuyeckasi padora Ne 44 «Perienne 3a/1a4 Ha BEIYACICHUE BEPOSITHOCTH 2
Pasnea 10. YpaBHeHus 4 HepaBeHCTBA
Tema 21 Copep:xaHue y4eOHOTr0 MaTepuaJa 14/6
YpaBHeHus u 135 | 1.PaBHOCHIIBHOCTH YpaBHEHH, HEPABEHCTB, cUcTeM. OCHOBHBIE MPHEMBI UX PELICHUSL. 2
HepPaBEHCTBA 136 | 2.PemeHue noka3aTeabHbIX, JOrapUPMHUIECKUX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
137 | 3. IpakTnyeckas padora Ne 45 Pernienue nokas3arenbHbIX, JOrapu@MUIECKUX YPaBHEHUH, HEPABEHCTB, CHCTEM. 2
138 | 4. Pemmenne TpUrOHOMETPHYECKHUX YPAaBHEHUH M HEPABEHCTB. 2
139 | 5. Pemenne paniMoHAIBHBIX, HPPAIIOHANBHBIX YPAaBHEHHH, HEPABEHCTB, CHCTEM. 2
140 | 6. IpakTyeckas padora Ne 46 «PeneHne TPUrOHOMETPUUECKUX YPABHEHHI U HEPABEHCTBY 2
141 | 7. Pemenne ypaBHEHUH U HEPABEHCTB C NTapaMETPAMH 2
142 | 8.Ompenenenne Mmoayis. PackpeiTie Moyss 1o onpezaeneHnto. [Ipocreifine ypaBHEHUS U HEPAaBEHCTBA C MOJTYJIEM. 2
[TprMmeHeHne paBHOCHIBHBIX ITEPEXO0I0B B OMPEIEIEHHBIX THIIAX YPaBHEHUH W HEPABEHCTB C MOIYJIEM.
143 | 9.ITpakTuueckas padora Ne 47 «IIpocreiiiie ypaBHeHHUS] H HEPABEHCTBA C MOJIYJIEM). 2
144 | IIpodeccnoHAIBLHO-OPHMEHTHPOBAHHOE COJIeP:KaAHHE 2

10.Pernrenre TEKCTOBBIX 3a1a4 MPO(PECCHOHATIBLHOIO COICPIKAHUS.
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IMoBTOpEHHE Coaep:xkaHue y4e0HOT0 MaTepuaia 8/4
MaTepHaJa 145 | 1.IloBTOpeHHe MaTepHaa (reoOMeTpHs) 2
146 | 2.IlpakTHueckas padora Ne 48 «[IpuMeHeHHE ONOPHBIX 3HAHUI 110 TEOMETPHID) 2
147 | 3.IloBTOpeHue Matepuaia (aredpa M Havyala MaTeMaTHYeCKOTO aHalln3a) 2
148 | 4.IloBTOpenne Mateprana (anredpa u Hadajla MaTEMAaTHICCKOTO aHAIIH3A) 2
149 | 5.1IpakTnyeckas padora Ne 49 «IIpumeHeHHe OTIOPHBIX 3HAHUH 10 anTe0pe U MAaTEeMaTHIECKOMY aHAIHA3Y) 2
150 | 6.MtoroBasi KOHTpONbHAs paboTa 2
Hroro Jlexuuit — 112 yacos

3a 2 cemecTp

[IpakTiaecknx pabot — 56 gacos

NunuBunyans-
HBII IPOEKT
(mpeaxMeToM He
SIBJISICTCS])

Temarnyeckuiil miaH BHIIOJIHEHHS WHIUBHIYAIBHOTO MPOEKTa (MPU HAIWYMU OOYYArOIIUXCS, BEIOPABIINX TEMY
WH/IMBUYAILHOTO MIPOEKTA 10 YIeOHOMY IpeaMeTy «MaremMaTuka):

- BEIOODP TEMBI ITPOCKTA;

- (opmyMpoBaHUE TEMBI POCKTA M 0OOCHOBAHKE €€ aKTyallbHOCTH;

- oIpeJieNIeHne ey paboThl, GOPMYITHUpPOBAaHUE 337134,

- BBIJICJICHUE 00BEKTa U MPEeIMETa MPOSKTHON paboTHI;

- COCTaBJICHHUE IIJIaHa UCCIIe0BAHMS;

- MOMCK UCTOYHHUKOB IO TEME UCCIICIOBAHMS;

- paboTa C pa3IMYHBIMU HCTOYHHMKAMH, LIUTUPOBaHME, odopmieHue OubIuorpauyeckoro crnucka, o03op
(bakTHUYECKOro MaTepHuaa;

- BBIOOp M NpPUMEHEHHE Ha MPAKTUKE METOJOB MCCIIEOBATENbCKON AEATEbHOCTH, COOTBETCTBYIOLINX 3aauaM
WCCIIC/IOBAHHS;

- cOOp U cucTeMaTU3alus JaHHBIX;

- IPOBE/ICHUE OMBITOB, N3MEPEHUH, OTIMCaHUE PE3YITHTATOB HAOIIOCHUI U UX OOBSICHEHHE;

- 00pa0oTKa, CTPYKTYpUPOBAaHUE U aHAJIN3 MOTYUYEHHBIX PE3yIbTaTOB;

- 0 OpMIICHHE TEOPETUIECKUX B HKCIIEPUMEHTAIBHBIX PE3YJIbTATOB IPOSKTHOM JIESATEILHOCTH;

- oopMmIIeHHE TPOEKTHON pabOTHI;

- MOJITOTOBKA K 3aIIUTE MPOCKTA;

- 3aIUTa IPOEKTA.

Tembl THAMBUAYATBEHBIX TPOEKTOB MO yueOHOMY mpeameTy «MaTeMaTHKay:
1. KoMIuTeKCHBIE YuCiIa U UX pOJib B MAaTEMATHKE.

2. Cunycou1a BOKpYT Hac.

3. Benukue MatreMaTUKU APEBHOCTH
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4. Benukoe uckycctBo u xu3nb [xeponamo Kapnaano.

5. 'eomeTpuyeckre MOJENH B €CTECTBO3HAHUH.

6. 'eomeTpus EBkina kak nepBas HayyHasi CUCTEMA.

7. I'eomerpus JlobaueBckoro

8. 'eoMeTpusi MHOrOrpaHHUKOB

9. I'padmyeckuii MeTo pelIeHNs TPUTOHOMETPUUECKUX YPAaBHEHH U HEPABEHCTB.
10. I'padmueckuii MOAXO K PELICHUIO HEKOTOPBIX TPUTOHOMETPUYECKUX YPABHEHHIA.
11. I'paduku >neMeHTapHBIX GYHKIUN B pUCYHKAX

12. JInopaHTOBBI ypaBHEHUS.

13. 3aragku mupaMu bl

14. 3aragounsie rpauKu TPUTOHOMETPUUECKUX (YHKITUH.

15. 3aragounsie rpaduku

16. 3ameuarenbHbIe HEPABEHCTBA, UX 0OOCHOBAHHE U TPUMEHEHUE.
17. Bennknue MaTEMaTHKHA U UX BEITUKHE TCOPEMBI.

18. 3ameuarenpHble MAaTEMAaTUYECKUE KPUBBIE: PO3bI U CIIUPAJIH.
19. 3onoTas nponopuus

20. M3mepeHue BBICOTHI 31aHUSI HEOOBIUHBIM CIIOCOOOM

21. MHoronukasi CAMMETPHS B OKPYXKAIOIIEM HaC MUPe

22. IlapkeTsl, MO3anKa U MaTeEMaTHUECKU Mup Mapuyca Dmepa
23. 3arasouHblil MUp (paKTanoB
24. Jlorapu™Mbl BOKpYT HAc
25. Iloctpoenue rpapukoB GyHKIUHI, coAepKaUX MOAYb
26. Bce 3aranku u npumeHenue byrouiku Kneitna.

27. 'eometpudeckue GopmMbl B UCKYCCTBE.

28. I'padbl 1 UX UCTIOJIBL30BAHUE

29. I'padbl 1 UX NIPUMEHEHHUE B apXUTEKTYpE.

30. 3araaku I{ukmoubL.

CamocrosiTenpHas paboTa 00yJaronuxcsi: TOATOTOBKA K YK3aMEHY 10
KoHcynpranum 4
[TpomexxyTouHas aTTectanus B popme IK3amena 4
Bcero 336

OcBocHue y‘IC6HOI‘O nmpeaMeTa MOXKET OBITH p€ain30BaHO C MPHUMCHCHUCM 3JJICKTPOHHOI'O 06y‘{€HI/IH, JAUCTaHIIMOHHBIX

06p330BaTeHBHI)IX TEXHOJIOTUHM B COOTBETCTBHUU C JIOKAJIbHBIMU HOPMATUBHbIMU aKTaMWM YHUBEPCUTETA
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3. YCJIOBUSA PEAJIN3AIIUU PABOUYEM TPOT'PAMMBI YUEBHOI'O
HHPEIMETA «MATEMATHUKA)

3.1. Tpe6oBaHuss K MHUHHUMAJLHOMY MATEPHAJLHO-TEXHUYECKOMY
o0ecre4yeHnIo0

Peanmuzanus paboueil mporpaMMbl ydeOHOTO TpeaMera TPeOyeT HaTudHs
y4eOHOro KabMHeTa MaTEeMaTHKHU.

OcHalleHHOCTh Y4eOHOro KaOWHeTa: MOCaJ0YHbIC MECTa M0 KOJUYECTBY
oOydJaroruxcs, pabodee MECTO IIperojaBarelis, JO0CKa ydyeOHas, HaIJISITHbIC
OCOOUS, TJIaKaThl, CTCH/IbI, Y4eOHO-METOIMYeCKasl JOKYMCHTAIIHS.

3.2. UndpopMaunoHHoe o0ecneyeHue 00yueHust

Jist peanuzanuu  mporpaMMbl  OMOIMOTEUHbIH (OHA 00pa3zoBaTEILHOM
OpraHW3allid HWMEET TIIeYaTHbIe W/ WM OJJIEKTPOHHBIE OO0pa3oBaTeIbHBIC U
UH(OPMAITMOHHBIEC PECYPCHI:

o JlamasH, A. A. Maremaruka : yueOnuk / A.A. JlanasH. — 3-¢ u3., UCTp. U JIOIL.
— MockBa : UH®PA-M, 2023. — 544 c. — (Cpennee mnpodeccuoHalbHOE
obpazoBanue). — ISBN 978-5-16-012592-3. — Tekct: 251eKTpoHHBIN. — Peskum
noctyna: https://znanium.com/catalog/product/1891827

o Jlamasu, A. A. COOpHHK 3ajad 10 MaTeMaTuke : ydeOHoe mocobme / A. A.
Hamasa. — 3-¢ m3xg. — MocksBa : ®OPYM : UHOPA-M, 2021. — 352 c. —
(ITpodeccnonansroe obpazoBanue). — ISBN 978-5-91134-803-8. — Tekcr :
ANEKTPOHHBIN. — Pexum JNOCTyIa:
https://znanium.com/catalog/product/1362444

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

e bapaymkun, B. B. MaTtemaTtuka. D1eMeHTHI BBICIICH MaTeMaTHKY : yU€OHUK : B
2 tomax. Tom 1 / B. B. bapaymkun, A. A. IlpokodpreB. — Mocksa : KYPC :
NH®PA-M, 2021. — 304 c. — (Cpeanee npodeccuonaibHoe oOpazoBaHue). —
ISBN 978-5-906923-05-9. — Tekcr : anekTpoHHBIA. — Pexkum moctyma:
https://znanium.com/read?id=372717

e bapaymkun, B. B. MaTtemaTtuka. DeMeHTHI BBICIIEH MaTEMaTHKY ; yUeOHUK : B
2 tomax. Tom 2 / B.B. bapaymkun, A.A. IIpokodseB. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c. — (Cpegnee npodeccuonaabHoe oOpa3oBaHue). —
ISBN 978-5-906923-34-9. — TekcT : anekTpoHHbI. — Pexum mocryma:
https://znanium.com/read?id=380017

e [llumnogsa, JI. 1. MaTemaruka : yuebHoe nocobue / JL.W. [llunosa, A.E. [lIunos.
— Mockpa : UHOPA-M, 2020. — 238 c¢. — (Cpeanee mnpodeccroHaibHOE
oOpazoBanue). — ISBN 978-5-16-014561-7. — Tekct : 31€KTpOHHBINA. — Pexxum
noctyna: https://znanium.com/read?id=359850

29


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

e Marematuka : yueOHoe nmocooue / M. M. Yepnenos, H. b. Kap6aunnckas, E. C.
Jleb6enena, E. E. Xapuronosa ; mox penakiueiit M. M. UepHenoBa. — 3-¢ u3f. —
Mocksa : Pocculicknii rOCyIapCTBEHHBIM YHUBEPCUTET mpaBocyaus, 2022. —
336 c. — ISBN 978-5-93916-959-2. — TekcT : 31IeKTPOHHBIN // DIIEKTPOHHBIHI
pecypc mdposoit oopazoBarenpHOi cpeasl CIIO PROFobpaszoBanwme : [cait].
— Pexxum nocrtyma: https://profspo.ru/books/122921

o AOaymmna, K. P. Matemaruka : yue6nuk mist CI1O / K. P. AGnynnuna, P. T,
MyxamernunoBa. — Capatos : [Ipodo6pazoBanue, 2021. — 288 c. — ISBN 978-
5-4488-0941-5. — TekcT : 21MEKTPOHHBIA // DIEKTPOHHBIA pecypc HUGPOBOH

oOpazoBarensHoil cpeabl CIIO PROFobpa3zoBanue : [caiit]. — Pexum nocrymna:
https://profspo.ru/books/99917
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHMA YYEBHOI'O ITPEIMETA «MATEMATHUKA»

KOHTpOJII) N OHIOCHKA PE3YJIbTATOB OCBOCHHA AUCHHINIMHBI OCYHICCTBIIACTCA IIPCIIOOABATCIICM B IIPOLICCCC ITPOBCACHUA
IMPAKTHICCKUX BaHHTHﬁ, TCCTUPOBAHUA, U HpOMC}KYTOqHOfI aTTCCTalluu.

Hrorosoit hopmoii

pOMG)KYTO‘IHOﬁ aTTCCTAallU ABJIACTCA 3K3aMCH

Koa n nHaumenoBaHue
(opMupyeMbIX KOMIIETEeH U

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

Oomue

JAucuumiimHapHbie (MpeIMeTHbIe)

OK 01. Bsibupats croco0sbl
peLIeHus 3a1a4
PO eCCHOHAIBHOM
JeSATeILHOCTH
HIPUMEHUTEIBEHO

K pa3JIM9YHbIM KOHTCKCTaM

B yacTtu Tpya0BOro BocnuraHus:
- TOTOBHOCTb K Tpyldy, OCO3HaHHE LEHHOCTU
MacTepcTBa, TPYAOI00HE;

- UHTEpEeC K Pa3IUYHBIM cdepam
npohecCuoHaIbHON ACSITETLHOCTH,
Osnajsenue YHUBEpCAIbHBIMU y4eOHBIMU

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

- CaMOCTOSITEIIbHO bopMynupoBaTh "
aKTyaJu3upoBaTh MpoOneMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIMBaTh CYIIECTBECHHBIH NPHU3HAK WA
OCHOBAaHHS U1 CPaBHEHHS, KIACCH(PHUKAIMKA U
00001ICHHS;

- ompenenaTh IEIH  JCSITEIbHOCTH,
napaMeTpol U KPUTECPUHU UX TOCTHIKCHUA,
- BBIABJIATH 3aKOHOMEPHOCTH W HPOTHUBOPCUHUA B
paccMaTpuBaACMBIX ABJICHUSX,

- BHOCHUTb KOPPCKTUBLI B JACATCIIbHOCTDL, OLICHUBATD
COOTBETCTBUE pE3yJbTaTOB LEJISIM, OIICHUBAThH
PHUCKH TIOCJICICTBUI IEATEIBHOCTH;

- pa3BMBaTh KPEaTHBHOE MBILIUICHUE MPH PEIICHUN
YKU3HEHHBIX TPOOJIEM

0) 0a30BBIC UCCIICIOBATEILCKHE JICHCTBHS:

3aJ1aBaTh

-BIIaJICTh METOJAMH JI0Ka3aTeJbCTB, aJrOPUTMAMHU pEIICHHS
3a7a4; yMmeHHe (OPMYIHPOBATh ONPEIOCICHUS, AKCHOMBI H
TEOPEMBI, IPUMEHSTh HX, TIPOBOIUTH JOKA3aTEIbHBIC PACCYKICHUS
B XOJIC PELICHHS 33/1a4;

- YMeTb OIEepUpOBaTh MOHATUAMHU: CTENEHb YMCIA, JOTapupm
qucJia, YMEHUC BBITTIOJIHATH BBIYHCIICHHUEC 3HAUYEHUH n
MpeoOpa3oBaHusl BBIPAKEHUH CO CTENEHSIMH | JIoTapuQmami,
npeoOpa3oBanus APOOHO-PAITMIOHATBHBIX BRIPAKEHHIA,

- YMETH OIICPUPOBATH IIOHATUAMMU. parOHAJIbHBIC,
UppaLUOHAaJIbHBIC, TI0KAa3aTelIbHbIC, CTEIICHHBIC, JIOrapuMUIECKHUE,
TPUTOHOMETPUYECKHIE YPABHCHHUS U HEPABEHCTBA, UX CHCTEMBI,

- yMeTh ONEPUPOBATH MOHATHAMHU: (YHKLUS, HENpepbIBHAS
GbyHKIMS,  NPOU3BOJHAS,  IMEPBOOOpa3Has,  OMNpEIesICHHBIN
WHTETpal, yMETh HAXOMUTh IPOU3BOJHBIC  DIEMEHTAPHBIX
(GyHKIUH, HCIONB3ysl CIPaBOYHBIE MaTepHaibl; HCCIEN0BAaTh B
HpOCTeﬁmHX cirydasax q)YHKI_II/II/I Ha MOHOTOHHOCTHb, HaXOIUTH
HauOoNpIINE ¥ HAWUMEHbIINME 3HaueHWs (QYHKIUH; CTPOUTH
rpaduKd  MHOTOWICHOB  C  HKCIIOJb30BAHHMEM  armapara
MaTeMaTUYECKOTO aHalInW3a; MPUMEHATh MPOM3BOJHYIO IPH
pelleHnMH  3aJa4 = HA  JIBIDKCHHE;  pemiaTh  IPAKTHKO-
OPUCHTUPOBAHHBIC 3a/la4d Ha HAWOONbIIME ¥ HAUMEHbBIIHUE
3HAYCHUs!, HA HAXOXK/ICHUE ITyTH, CKOPOCTH U YCKOPECHUS;

- YMETh ONEPUPOBATh MOHATUSMH: palOHAIbHAS (YHKIUS,
nokaszaresbHass (YHKIUS, CTeTeHHass QYHKIWMs, JorapumMuyeckast
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- BJIQJICTh HaBBIKAMHU YUeOHO-HCCIEA0BATEIbCKOW 1
MPOCKTHOM JIeATEIILHOCTH, HaBBIKAMU pa3peIicHUs
npobiem;

- BBISBJIATH TNPUYMHHO-CJICJCTBEHHBIC CBS3H U
aKTyaJIM3UPOBATh 3a/1ady, BBIIBUTaTh THIIOTE3y €¢
penieHus, HAXOJUTh apTyMEHTBI TUTST
JIOKA3aTeJIbCTBA CBOMX YTBEPKICHWH, 3a7aBaTh
napaMeTpbl U KPUTEPHH PEIICHUS;

- aHaTU3UpPOBATH IMOJyUYEHHBIE B XOJ€ pPEIICHUs
3alayil  pe3ysIbTaThl, KPUTHYECKH OILICHWBATh UX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH HW3MEHEHHE B
HOBBIX YCJIOBUSIX;

-- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U
MPAKTHYECKYIO 00JIACTH )KU3HEICATEIIbHOCTH;

- yYMETb HMHTCTPUPOBATH 3HAHHWS W3 Pa3HBIX
npeMETHBIX 00J1acTeif;

- BBIIBUTATh  HOBBIE  HIEH, npe/iarath
OpPHUTHHAJILHBIC TTOAX0/IbI M PEIICHHUS;

u CHOCOOHOCTD 150, HCIIOJIB30BaHUS B

MIO3HABATEJIBHOM U COLIMATIbHON IIPAKTHKE

(GyHKIMS, TpUTOHOMETpUYeckue (GyHKUMHU, OoOpaTHbIE (PYHKLHUU;
YMEHHUE CTPOUTh IpadUKu M3Y4EHHBIX (YHKLUH, HCIOJIb30BaTh
rpaduKy pH U3Y4EHUH IIPOLECCOB M 3aBUCUMOCTEH, IIPU peIIeHUH
3a7a4 U3 IPYrux y4eOHbIX MPEAMETOB U 33/1a4 U3 PeabHOM KU3HH;
BBIpakaTh (OPMyJIaMH 3aBUCUMOCTH MEX/y BETUIHMHAMH;

- YMETh pelaTh TEKCTOBBIE 33Ja4d Pa3HbIX THUIIOB (B TOM YHCIE
Ha MpPOLEHTHI, JOJU M YacTH, HA JBW)KEHHE, padOTy, CTOMMOCTb
TOBapOB M YCIYr, HAJIOTH, 3aadyd W3 OOJIACTH YINPaBIICHHS
JUYHBIMM U CEeMEMHBIMM (PMHAHCAMHU); COCTAaBIIATH BBIPAXKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMbI II0 YCIOBMIO 3ajJauu,
UcCcle10BaTh MOJIy4E€HHOE peleHue u OLIEHUBATh
IpaBIONOJ00HOCTb PE3YIIbTATOB;

- yMeThb ONEpUpPOBATh IOHATUAMU: cpelHee apu(pMETHUYECKOE,
MeIuaHa, HauOoyiplllee W HAaMMEHbIIEE 3HAueHUs, pa3Max,
JICTiepcusi, CTaHIAPTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeTb
W3BJIEKATh, UHTEPIPETUPOBATh MH(POPMALUIO, MPEACTABIECHHYIO B
Tabiuuax, Ha Jauarpammax, rpaukax, OTpa)karollyl0 CBOMCTBa
peaNbHbIX MPOLECCOB U SBJIEHUM; NPEACTaBIsATh MH(OpPMALHIO C
MOMOIIBI0 TaOJIMI] M JUarpaMM; HCCIENOBaTh CTaTHUCTHYECKHUE
JIaHHBIe, B TOM YHCJIE€ C NMPUMEHEHHEM Tpa(UYecKUX METOIOB U
JIEKTPOHHBIX CPE/CTB;

- YMETb ONEPUPOBATH MOHATUSAMMU: CIy4alHbIN OIBIT U CIy4aiiHOE
COOBITHE, BEPOATHOCTH CIIy4ailHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSATHOCTb C  HUCIOJIb30BaHMEM  TIpaMUECKMX  METOMOB;
IPUMEHATh (OPMYJIbl CIOXKEHHS M YMHOXKEHHUS BEPOSTHOCTEH,
KOMOMHATOpHble (akThl U (QOpMyJBl IpU pELICHUM 3ajady;
OLIEHMBATh BEPOSTHOCTU pEAIbHBIX COOBITUIH; 3HAKOMCTBO CO
CIly4allHbIMM  BEJIMYMHAMM;, YMEHUE MPHUBOJUTH  HPUMEPHI
NPOSIBIIEHUS]  3aKOHA  OOJBIIMX YWCEl B  MNPUPOAHBIX H
OOILIECTBEHHBIX SBJICHUSAX;

- yMEeTh ONEepUpPOBaTh MOHATHAMM: TOYKA, MpPsSMasi, IIOCKOCTH,
MIPOCTPAHCTBO, JABYI'PAHHBIM Yroj, CKPELIMBAIOLIMECS NpPSIMBIE,
NapaJUIE]IbHOCTh U NEPNEHIUKYISIPHOCTh NPSIMBIX M IIOCKOCTEH,
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YIoJd MEXIY NPSIMBbIMH, YTOJ MEXAY NPAMON U MJIOCKOCTBIO, Yrojl
MEXIY IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH [0 IIOCKOCTH,
pacCToOAHUEC MCXKAY IMPAMBIMU, PACCTOAHUC MECKAY IJIIOCKOCTAMU;
yMEHME MCHOJIb30BaTh IPH PELIEHUM 3a/1ad U3ydeHHblE (HaKThl U
TEOpeMbl IUIAHUMETPUHU; YMEHHE OLIEHHBATh pPa3Mepbl OOBEKTOB
OKPY’KaIOIIEro Mupa;

- YMETb ONEpUpOBaTh MOHATHSAMU: MHOTOTPAaHHMK, CEYEHHE
MHOTOTpaHHUKa, KyO, mapajjieienunesn, INpu3Ma, NUpaMHa,
¢urypa u nmoBepxHOCTb BpallleHUs, IUIMHIP, KOHYC, 1ap, cdepa,
ceyeHus: (urypsl BpalleHHs, IUIOCKOCTb, Kacaromascs chepsl,
LWIMHApPA, KOHYyCA, IUIOI[AAb IOBEPXHOCTU MHUPaAMUABI, [PU3MBI,
KOHyca,  LWIMHApa, Iulomanas  chepsl, oObeM  KyOa,
OpSIMOYTOJIFHOTO  Mapaulesienunena,  OHPaMUAbl,  IPH3MBL,
LWIMHIpA, KOHyca, I1apa; YMEHHEe U300pa)kaTh MHOTOIPAaHHUKH U
MOBEPXHOCTH BpAILEHUS, MX CEUYEHHS OT pPYKH, C IOMOIIBIO
YEepPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE
pacro3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHUE PAclO3HABATh
MPaBUJIbHbIE MHOTOTPAaHHUKH;

- YMCTH ONECPUPOBATH TMOHATUAMU: JIBUKCHHUEC B MPOCTPAHCTBE,
nmooOHpIe (PUTYpHI B MPOCTPAHCTBE; HCIOJIB30BAaTh OTHOIICHHE
IUIOINAZCH TOBEpPXHOCTEH U O00BEMOB MOAOOHBIX (GUTYyp IpH
peLIeHNH 33/1a4;

- YMCTb BBIYUCIIATH TI'COMETPHUYCCKHUE BCIMYMUHBI (I[.]'II/IHa, yroia,
IUIoIIa b, 00BEM, IJIOIAAb HOBEPXHOCTH), HCIIOIb3Ysl U3yUYEHHBIE
(bOopMyIIBI 1 METOJIBI;

- yMeThb ONEpHpOBaTh MOHATHAMH: MNPSIMOYTOJbHas CHCTEMa
KOOPJMHAT, KOOPAMHATHl TOYKH, BEKTOp, KOOPAMHATHI BEKTOpA,
CKaJIIpHOE MPOM3BEACHHE, Yrold MEeXIy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BECHNE BEKTOPA Ha YHCIIO; HAXOJHUTH C TOMOIIBIO
M3YYCHHBIX (POPMYIT KOOPIAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHHE
MEXKAY ABYMA TOUKAMU;

- YMETb BbIOMpATh MOJXOSIINNA N3yYEHHBIN METOJ AJISl PEIIeHUs
3a7ia4yl, paclo3HaBaTh MaTeMaTH4decKue (akTbl U MaTeMaTUYECKHE
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MOJICTM B MPUPOJHBIX W OOIIECTBEHHBIX SBJICHUAX, B UCKYCCTBE;
YyMEHHUE TPHUBOJUTH TPHUMEPHl MaTEeMaTHYECKHUX  OTKPBITHHA
POCCHUICKON U MUPOBON MaTeMaTHYECKOU HAYKH.

- yMeTh OIEPHUPOBATH TIOHATHUSAMH: OTpECIICHUEe, aKCHOMa,
Teopema, CIeICTBHe, CBOWCTBO, TPHU3HAK, JOKa3aTeIIbCTBO,
paBHOCHIILHBIC (DOPMYIIMPOBKH; YMEHUE (GOPMYITUPOBATH OOPATHOE
U TPOTHBOIIOJIOKHOE YTBEP)KICHUE, MPHUBOIUTH IMPUMEPHI H
KOHTPIIPUMEPHI, HCIIOJIB30BATh METO/I MAaTEMaTUIECKOH WHAYKIINU;
NPOBOJUTH JOKa3aTeNIbHBIE PACCY)KIEHHUS TpU PEIICHUH 3ajad,
OILICHMBATH JIOTHYECKYIO MPABUIHLHOCTh PACCYKIACHHUIA;

- YMETh OINEpPHPOBATh MOHSATHAMH: MHOXECTBO, MOJIMHOKECTBO,
orepaly HaJl MHOKECTBAMHU; YMEHHE HCIOJb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN ammapaT JJIsl ONMMCAHUs pealbHBIX IMPOILECCOB U
SIBJICHUU TIPU PEIICHUH 3a]a4, B TOM YHCJE M3 JPYIHX Y4eOHBIX
MPEIMETOB;

- YMETh OINEPHPOBATh MOHATHAMH: Tpad, CBI3HBINA Tpad, AepeBo,
LUKJ, Tpad Ha TUIOCKOCTH; YMCHHE 3a/1aBaTh U OMKCHIBATH Tpadbl
Pa3IMYHBIMKM CIIOCOOAMHM; HCIIOJIb30BaTh Tpadbl NPH PEIICHUH
3amay;

- yMeTh CBOOOJHO ONEPHUPOBATH TOHSATHUSAMHU: COUYCTAHHE,
MEePECTaHOBKA, YUCIIO COYETAHWH, YHUCIO IMEPECTaHOBOK; OWHOM
HproToHa; yMeHume mpUMEHSITh KOMOWHATOpHBIE (aKTBl W
pacCyXIeHUs JJIs PEIISHHs 3a/1a4;

-yMeTh OIEPUPOBATH MOHITHIMHU: HATypallbHOE YHCIIO, IIEJ0e
YUCJIO, OCTaTOK MO  MOAY/II0,  PAalMOHAIBLHOE  YHCIIO,
UPpAIMOHATILHOE  YKCJIO, MHOXKECTBA HATypPaIbHBIX, IIENbIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YWCEN; YMEHHE HCIOIh30BaTh
NMPU3HAKK  JISNTMMOCTH, HAWUMEHBIIMKA OOMMH  JAeIuTeNs W
HauMeHbIIIee o0Iee KpaTHOe, anropuTtM EBkmmma mpu perieHun
3a/a4; 3HAKOMCTBO C PAa3IMYHBIMHA TO3UIIMOHHBIMUA CHUCTEMaMH
CUHCTICHUS;

- YMETh CBOOOJIHO ONEPHUPOBATH MOHITHIMH: CTEICHb C IIEIBIM
MOKa3aTejeM, KOpPEHb HATypaJIbHOM CTENEHHW, CTENeHb C
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pallMOHANbHBIM  IIOKa3aTeleM, CTeNeHb C  JCHCTBUTEIbHBIM
(BemecTBEHHBIM) MOKa3aTeNleM, JIOTapu(M Yucia, CHHYC, KOCHHYC
U TAaHT'€HC MPOU3BOJILHOTO YHCIIA;

- YMEThb ONEPHPOBATH MOHATUAMM: TOXKIECTBO, TOKAECCTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHUN U
HEPaBEHCTB, PABHOCWIBHOCTb YPAaBHEHWH, HEPAaBEHCTB U CHCTEM,
palMOHAIbHbIE, HMPPALMOHAIbHBIE, II0Ka3aTEIbHbIE, CTECICHHBIE,
norapupmMUYecKre, TPUTOHOMETPUUECKHE YPaBHEHUS], HEPaBEHCTBA
U CUCTEMBI; YMEHHE pelllaTh YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C
IOMOIIBIO PA3IMYHBIX MPUEMOB; pPellaTh YpaBHEHUs, HEPABEHCTBA
U CHUCTEMbI C MapaMeTpoM; HNPUMEHSTh ypaBHEHHUS, HEPABEHCTBA,
UX CHUCTEMBl JUIsl peIleHHs MaTeMaTHYeCKUX 3aJad M 3a1ad W3
Pa3JINYHBIX 00JIaCTel HAYKU U PEaTbHOM KU3HHU;

-yMeTb CBOOOJHO OIEPUPOBATh MOHATUAMH: TpaduK (QyHKIHH,
oOpaTHas GyHKIMSA, KOMOO3UIMA (QYHKLUH, AUHEHHAs (QyHKIHMA,
KBaZipaTuyHas ~ (QYHKIMs, CTeNeHHas (yHKUHMA C  LeJbIM
nokasarejaeM,  TPUTOHOMETpPUYECKME  (YHKUMHM,  OOpaTHbIE
TPUTOHOMETPUYECKUE byHKIMH, nokKasaresbHas u
aorapugmuyeckast GyHKIUN; YMEHHE CTPOUTH Tpaduku QyHKIMH,
BBITIOJIHATH MTPeoOpa3oBaHust rpauKoB (yHKIIHIA;

YMEHHE UCNOJIb30BaTh TIpapuku QyHKIMA JUIL  U3Y4YEeHUS
MIPOIIECCOB M 3aBUCHUMOCTEH IpU peIleHHM 3a7ad M3 JPyTrux
y4eOHBIX MPEIMETOB U U3 PEATbHOM KU3HH; BEIpAXXaTh (GopMyIamMu
3aBUCUMOCTH MEX]ly BEIMUMHAMU;

yMEHHUE CBOOOJIHO ONEpUPOBATh MOHATUAMU: YETHOCTh (DYHKIIMH,
NEPUOUYHOCTh GyHKLUY, OIpaHUYEHHOCTb GbyHKLUH,
MOHOTOHHOCTb (D)YHKLIMH, SKCTpeMyM (yHKIMM, HauOoibllee MU
HalMEHbIlIee 3HAUeHUs (QYHKIUMU Ha IPOMEXYTKE; yMEHHE
MIPOBOJUTH MCCIIEIOBaHNE (PYHKITIH;

YMEHHE HCHOJb30BAaTh CBOMCTBA W rpadukn GyHKOUN Ui
pelieHusl ypaBHEHMH, HEpPaBEHCTB W 3aJad C IapaMeTpaMu;
n300paxaTh Ha KOOPJMHATHOW TUIOCKOCTH MHOJKECTBA PEIICHHA
YPaBHEHHH, HEPABEHCTB M UX CHCTEM;
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- yMETh CBOOOJHO OTNepUPOBaATh MOHATUSMU:

MOCJIEI0BATEIbHOCTD, apupmeTHIeCcKast nporpeccus,
reoMeTpuyecKas nporpeccus, OECKOHEYHO yObIBaromias
reoMeTpuYIecKast nporpeccus; yMEHHE 3aJaBaTh

MOCJIEIOBATEIBHOCTH, B TOM YHUCJE C HOMOINBIO PEKYPPEHTHBIX
opmyu;

- YMETb ONEpHPOBaTh MOHATUSAMM: HENPEPHIBHOCTh (DYHKILUH,
acUMNTOTHl rpaduka (QYyHKIMH, TepBas W BTOpas IPOM3BOAHAS
(GyHKLIMHU, TEOMETPUYECKUN M (PU3MUECKUI CMBICT MPOU3BOAHOM,
nepBooOpa3Hasi, OIpEeNe/IeHHbIl HHTErpanx; yMEHHE HaXOIUTb
acUMIITOTHI rpaduka (QyHKIMH; YMEHUE BBIYUCIATH IPOU3BOIHbIC
CYMMBI, TPOU3BEJCHUS, YACTHOTO U KOMIIO3ULMHU (DYHKIUH,
HAaXOJIUTh ypaBHEHUE KacaTelbHOU K rpaduKy (QyHKINY;

yYMEHHE HCIOIb30BaTh IPOM3BOAHYIO ISl  HCCIIEIOBaHUS
GYHKIMH, 17151 HAX0XKJCHUS HAWITYUIIero peleHus B MPUKIaJHbIX,
B TOM 4YHCJIE€ COLMAIbHO-KOHOMUYECKUX U (PU3MUECKHUX 3aJadax,
JUISL OTIpENIeNIeHUs: CKOPOCTH U YCKOPEHUSI; HaXOJUTh IUIOIAAN H
0o0beMbl GUryp € HOMOUIBIO MHTErpana; MNPUBOIUTH IPUMEPHI
MaTeMaTHYECKOTo MO/JICINPOBAHUS c MIOMOIIBIO
b depeHInanbHbIX YpaBHEHUH;

- yMeThb ONEepUpOBaTh MOHATHAMHU: KOMILJIEKCHOE YHCIIO,
COIPSDKEHHbIE KOMIUIEKCHBIE 4YHCIIAa, MOAYJIb U apryMeHT
KOMIUIEKCHOTO 4Hcia, ¢opMa 3amiCH KOMIUIEKCHBIX —YHCEN
(reomeTpuyeckasi, TPUTrOHOMETpUUECKasl U anredpandeckas); yMeTb
MPOU3BOIUTh apupMETHYECKUE [JEHCTBUS €  KOMIUIEKCHBIMHU
YHUCIAMU; TPUBOAMTH IPUMEPHI HCIOJIb30BaHUS KOMIUIEKCHBIX
qucen;

- yMeTb CBOOOAHO ONEPUPOBATH  TOHATUAMHU:  CpEJHEE
apupmeTHyeckoe, MenuaHa, HauOoibIlee W HaUMEHbIIEe
3HA4YEHHUs, pa3Max, IHCIEePCHs, CTAHAAPTHOE OTKIOHEHHUE JUIs
ONHCAHMS  YHCIOBBIX JTAHHBIX; yMEHHe HCCIIeI0BATh
CTaTHCTHUYECKHE JlaHHBlE, B TOM 4HCIE€ C IPUMEHEHHEM
rpagUYecKuX METOJNOB U DJIEKTPOHHBIX CPEACTB; IpadHuecKu
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HCCIIe0BaTh COBMECTHBIC HAOMIONEHUS C TOMOIIBIO JUarpaMm
pacceuBaHUsl U JUHEHHOU perpeccuy;

- YMCTb HaxoAWTb BCPOATHOCTU COOBITHH C HCIHOJIb30BAaHHEM
rpaduuecKuX METOAOB; MPUMEHATH JUISl pelieHHus 3a7ad GOpMYJIIbI
CIOKCHHS W YMHOXCHHS BEpOSTHOCTEH, (opMyiy TOIHOU
BeposTHOCTH, (opmyiny bepHymm, KoMOWHATOpHBIE QaKThl H
(OopMyIbI; OLIEHMBATH BEPOSTHOCTH PEANBHBIX COOBITHH; yMEHHE
ONEpUPOBATh NOHATUSAMU: CiIydailHas BEJIUYMHA, pacIpeleleHue
BEPOATHOCTEH, MAaTEeMATUYECKOE  OXMJIAHUE, JUCHEPCHA U
CTaHJAPTHOE OTKJIOHEHHE CIIlydyallHOM BEIMYUHBI, (QYHKIUH
pacnpezeneHiss U IJIOTHOCTH PAaBHOMEPHOIO, IOKAa3aTENIbHOTO U
HOpPMaJIBHOTO DPAaclpeAeiIeHU; YMEHUE HCIOIb30BaTh CBOMCTBA
U3YYEHHBIX DPACIPENCICHUNA Ul peLIeHHs 3a1ad; 3HAKOMCTBO C
MOHATHSMM: 3aKOH OONBIIMX YHCEN, METOAbl BBIOOPOUHBIX
WCCIIEIOBaHUI; YMEHUE MPHUBOJUTH NPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINX YUCEN B IPUPOJIHBIX M OOLIECTBEHHBIX SIBICHUSX;

- yMETb CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOYKA, NpsSIMasd,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH  Yroi,
JBYTPAHHBII  yroJI, TPEXTPAaHHBIA yroij, IepeceKaroluecs,
napajulelIbHble M CKPELIMBAIOIIMECS NPSMBIE, NApauIeIbHOCTh U
NEPNEHIUKYIAPHOCT TPSAMBIX U IJIOCKOCTEH, Yroil MEXIy
NPSIMBIMHU, YTOJI MEXKIY MPSMOM M IJIOCKOCTBIO, YIOJI MEXKIY
IJIOCKOCTAMH,; YMCHUC HUCIOJIB30BATH MNpPHU PCIICHUM 3aJaqd
M3Yy4YeHHbIE (DAKThl U TEOPEMbl IJIAHUMETPUHU; YMEHHE OLICHUBATh
pa3mepbl OOBEKTOB B OKPYXKAIOLIEM MHpPE; YMEHHE ONEpPUPOBAThH
MOHATUSIMMU: MHOT'OIpaHHUK, ceueHue MHOTOTpaHHHUKa,
MpaBWIbHBI MHOTOrpaHHUK, @pU3Ma, NOuUpamuna, ¢urypa u
MIOBEPXHOCTh BpallleHUs, LWINHAP, KOHYC, ap, cdepa, pa3BepTka
MOBEPXHOCTH, CEYEHMs KOHYCa M ILWINHAPA, MapajlIeIbHBIE OCH
WIA OCHOBaHMIO, CEYEHHUE IIapa, IUIOCKOCTh, Kacaromasicst chepsl,
LWIMHAPA, KOHYCAa; YMEHHUE CTPOUTh CEYEHHUE MHOTOIPAHHUKA,
n300pakaTh MHOTOTPAHHUKH, (QUTYPHl U MOBEPXHOCTH BPAILICHUS,
X CEYEHHUs, B TOM 4YHCJIE C NOMOMIBIO AIEKTPOHHBIX CPENCTB;
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YMEHUE  IPUMEHATh  CBOMCTBA  IeOMeTpHuYecKuX  (uryp,
CaMOCTOSITENIbHO (POPMYJINPOBATh ONPEAEICHUS U3y4aeMbIX (QUryp,
BBIJIBUTATh I'MIIOTE3bl O CBOMCTBAX U NpPH3HAKAX FE€OMETPHUUECKUX
¢buryp, o00CHOBBIBaTb MJIM ONPOBEPraTh MX; YMEHHE NPOBOIAMUTH
KjIaccuuKkanuio (Guryp mo paszaM4YHbIM HPU3HAKAM, BBIIOJHSATH
HEOOXOAUMBIE TOMOTHUTEIbHBIE IOCTPOCHUS;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATUSAMMU: IUIOMAb (PUTYDHI,
0o0beM (urypel, BEJIMYMHA YIJa, PACCTOSHHE OT TOYKU 1O
IUIOCKOCTH, PACCTOSIHUE MEXIY MpPSIMbIMH, PAacCTOSIHHE MEXIy
IUIOCKOCTSIMM,  IUIoHmaas  cdepbl, IUIOMAAb  IOBEPXHOCTH
nMpamMHIbl, TPU3MBI, KOHyca, LMWIMHIpa, o00beM  KyoOa,
OpPSMOYTOJIBHOIO  TapajUlefienuneaa,  MUPAMUIbl,  [IPU3MBI,
IWINH]PA, KOHYyca, [Iapa; YMEHUE HaXOJUTh OTHOLIEHHE 00bEMOB
MoTI00HBIX (hUTyYD;

- yMeThb CBOOOJHO ONEPUPOBATh MOHATHUAMH: JIBIKCHHE,
napajuleNbHbll  NEPeHOC, CHMMETpHUs Ha IJIOCKOCTM U B
MPOCTPAaHCTBE, MOBOPOT, IpeoOpa3oBaHHE MON00MS, MOLOOHbIE
Gburypbl; yMeHue paclo3HaBaThb PaBHbIE M MOAOOHBIE (UIYpHI, B
TOM 4HCJI€ B NPUPOJAE, HMCKYCCTBE, AapXHUTEKType; YyMEHHUE
HCIIOJIb30BaTh reoMeTpUYECKHe OTHOIIICHHS, HaXOJUTh
TeOMETPUUYECKUE BEJIMYMHBI (IUTMHA, YTOJ, IUIOaab, 00BEM) MpH
pelIeHUN 3ajad U3 JPYruxX y4eOHbBIX NMPeIMEeTOB U U3 peajbHOM
KHU3HH;

- yMeTb CBOOOJHO ONEPUPOBaTh MOHITUSAMU: NPSMOYTOJIbHAsS
cucreMa KOOpPAWHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOpPOB, IIPOM3BEJECHHE BEKTOpa Ha 4YHCIO,
pa3loKeHUue BeKTopa M0 0a3ucy, CKaJsIpHOE IPOU3BEJCHHUE,
BEKTOPHOE IPOU3BEICHUE, Yrold MEXIY BEKTOpaMH; YyMEHUE
WCTOJIb30BaTh BEKTOPHBIH M KOOPAWHATHBIM METOM JJISi PEeIIeHUs
TEeOMETPUUECKUX 3aJad W 3a7ad JPYrux Yy4eOHBIX MPEIMETOB;
ONEpUPOBaTh MOHATHUAMHU: MaTpuma 2x2 u 3X3, ompeaeauTellb
MaTpHILbl, TEOMETPUUYECKUH CMBICIT OTIPECITUTENS;

- yMETb MOJEIUPOBATh pEalbHbIE CUTyalldM Ha S3bIKE
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MaTeMaTHKH; COCTABIISATh BBHIPAKEHUS, ypaBHEHUs, HEPABEHCTBA U
WX CHCTEMBbl IO YCIOBHIO 3aJaud, HCCJIEIOBaTh IMOCTPOCHHBIC
MOJIETIU C MCIIOJIb30BAHUEM arapara aareOpbl, HHTEPIPETHPOBATD
MOJIyYEHHBIA pEe3yNlbTaT; CTPOUTb MAaTEMaTHUYECKHE MOJEIH C

IIOMOLIBIO I'€OMETPUUYCCKUX MOHATUH U BCJIMYMH, peIIaTh
CBs3aHHBbIC C HHUMH MMPAKTHYCCKUEC 3aJ1a4u, COCTaBJIATH
BCPOATHOCTHYHO MOJCJIb W HHTCPIPCTUPOBATDH HOJ'Iy‘IGHHBIfI
PE3YJIbTAT, peuaTb IMPUKJIAIHBIC 3aJa4dyun CpeacTBaMu
MaTCMaTU4YICCKOI'O aHaJin3a, B TOM quCJIC COMaJIbHO-

HSKOHOMHMYECKOTO ¥ (PU3MYECKOTI0 XapaKTepa;

- YMEHHE BBIOMpATh MOIXOASIINN METOA JUIsl PEIICHUs 3a1auH;
MOHUMAaHUE 3HAYMMOCTH MAaTeMaTHUKW B W3YUEHUH MPUPOIAHBIX U
OOIIIECTBEHHBIX MPOLECCOB M SBICHWH; yMEHHE pPAaclO3HaBaTh
MPOSIBJIEHUE 3aKOHOB MaTeMAaTUKH B HCKYCCTBE, YMEHHE
MPUBOJUTH MPUMEPHl MAaTEMATUYECKUX OTKPBITHMA pPOCCHMCKON H
MHUPOBOM MaTEMAaTHUECKON HAYKH

OK 02. Ucnonb30Bath
COBpEMEHHBIC CPE/ICTBA ITOMCKA,
QHaJIM3a U UHTEPIIPETAIIH
MHGpOpMAIUH, U
MH(POPMAITMOHHBIC TEXHOJIOTHH
ISl BBITOJTHEHHUS 33124
podeccuoHaTbHON
NeSITeIIbHOCTH

B o6nacT ieHHOCTH HAYYHOT'O O3HAHMS:

- c(OpMHUPOBAHHOCTb MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHUA HAyKd U OOIIECTBEHHOW IPAKTHKH,
OCHOBAHHOTO Ha Jasore KYJBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MeECTa B
MOJIUKYJIbTYPHOM MHUPE;

- OCO3HAaHHUE IIEHHOCTU HAYYHOW JESATEIbHOCTH,

TOTOBHOCTb ~ OCYHIECTBISITh  HPOEKTHYI0 U
HCCIIEI0BATENbCKYIO JESITEIbHOCTD
WHJIMBU1yaJIbHO U B IPYIIIE.

OBnanenune YHHUBEPCAIbHBIMU yueOHBIMU

IIO3HABATCIIbHBIMHN JICI\/'ICTBI/IHMI/I:

B) pabora ¢ nHpopManmen:

- BJIaJIeTh HAaBBIKAMU IOJIy4eHUs] MH(POpMAIUU U3
UCTOYHHKOB PAa3HBIX THIIOB, CAaMOCTOSTEIHFHO
OCYIIECTBIISITh MIOMCK, aHAIN3, CUCTEMAaTH3AIHIO U

- yMeTb ONEpUpOBATh MOHATHAMH: pallMOHANIbHAs (QYHKIHA,
MOKa3aTebHasl ¢$yHKIU, CTETICHHAs byHKIH,
aorapugmuyeckast (GyHKIUS, TPUTOHOMETpHUECKHE (YHKIUH,
oOpaTHble (YHKIHH; yYMEHHE CTPOUTh TpadUKH H3YyUCHHBIX
(GyHKLUH, UCIIONB30BaTh IrpauKy MPU W3YUYEHUH IPOLIECCOB U
3aBUCUMOCTEH, MNpH pEIIeHUH 3a4ad U3 JAPYruxX Yy4eOHbIX
IIPEIMETOB U 3a]1a4 U3 peabHOH KU3HU; BBIpaXKaTh (popMyaamu
3aBUCUMOCTH MEX]ly BEIMUMHAMU;

- YMETb ONEpPUPOBATh MOHATUSAMH: TOXKJIECTBO, TOXKIECTBEHHOE

npeoOpa3oBaHue, ypaBHEHHUE, HEPABEHCTBO, cucTemMa
YpaBHEHUH W HEPABEHCTB, pPaBHOCUJIBHOCTh YpaBHEHUH,
HEPABEHCTB W CHCTEM, palOHAIbHBIE, HWpPpaAIlMOHAIBHbIE,
MOKa3aTebHbIE, CTETICHHBIE, norapuMmuygeckue,

TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA M CHCTEMBI;
YMETh PEIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C TIOMOILBIO
pa3sIUuYHBIX IIPUEMOB; pEIIaTh YypaBHEHHUs, HEPABEHCTBA U
CUCTEMBI C IapaMETPOM; IPUMEHATh YPAaBHEHUs, HEPABEHCTBA,
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MHTEpIIpeTalnio HHGOPMAIUN Pa3IUYHBIX BUIOB
1 GopM IpeCTaBICHUS;

- CO3/1aBaTh TEKCThl B Pa3IUYHBIX (Qopmarax ¢
y4eTOM Ha3Ha4eHUsT HHQOpMAIMM M LEJIEBOH

ayIUTOPUH, BHIOMpas ONTUMAIbHYIO (GopMy
NPE/ICTABIICHUS U BH3YallH3allnH;
- OIIGHUBATh JOCTOBEPHOCTb, JICTUTUMHOCTH

uHopMaLuK, €€ COOTBETCTBHE MPABOBBIM U
MOpPaJIbHO-3TUYECKUM HOpMaM;

- HCHOJb30BaTh CpeACTBAa HMH(OPMAIMOHHBIX U
KOMMYHHMKALIMOHHBIX TEXHOJIOTUH B pELICHUU

KOTHUTUBHBIX, KOMMYHHKATHBHBIX u
OpraHu3allMOHHBIX  337a4 ¢  COOII0eHHEM
TpeOOBaHMIA 3PrOHOMUKH, TEeXHUKH

0€30MacHOCTH, THUTHEHBI, pecypcocOepekeHus,
OpaBOBBIX M OTHUYECKMX  HOPM,  HOPM
WH(POPMAITMOHHOM 0€3011aCHOCTH;

- BJIQJICTh HABBIKAMU PACHO3HABAHUS W 3alIUTHI
uHpopmaluy, HHOOPMAIIMOHHON 0e3011acCHOCTH
JTHYHOCTH

UX CHCTEMBI JUIS PEIICHHUs] MaTeMaTHUYSCKUX 3ala4 M 33734 U3
pa3IMYHBIX 00JIaCTEl HAYKU U peaNbHOM JKU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH TMOHSATHSIMH: JBUKCHHE,
napajyieNlbHbli  TIEPeHOC, CHMMETpPUSl Ha IUIOCKOCTH H B
MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue MOI00us, MOT00HBIE
(Gurypsl; YMETh pacrio3HaBaTh pPaBHBIC U MO00HBIC (PHUTYPHI, B
TOM 4YHCJIEe B TMPHPOJAE, HCKYCCTBE, AapXHUTEKType; YMEThb
UCTONB30BaTh ~ T€OMETPUYECKHE  OTHOLICHHS,  HAaXOIUTh
reOMETPUUYECKUE BEJIMYMHBI (AJIMHA, YroJl, IUIONIaab, 00bEeM)
NpU pEIICHUM 3a1ad M3 JPYruX Yy4YeOHBIX IMPEIAMETOB M U3
peanbHON KU3HU

OK 03. IlnanupoBats 1
[pea30BBIBATH COOCTBEHHOE
podeccCuoHaIbHOE U
ITUTYHOCTHOE pa3BUTHE,
[peNPUHUMATEILCKYIO
NesITeIbHOCTD B
npodeccroHaabHOI chepe,
MCIIONTb30BATh 3HAHHS 110
(bMHAHCOBOI rPaMOTHOCTH B
[Pa3ITUYHBIX )KU3HEHHBIX
CUTYyalusX

B obnacT 1yxOBHO-HPAaBCTBEHHOTO BOCITUTAHHMS:
-- ¢(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSA,
STUYECKOTO MOBEACHHUS;

- CHOCOOHOCTH  OIIEHWBAaTh  CHTYallUI0O W
MPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUEHTUPYSICh
Ha MOpaTbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
- OCO3HAaHWE JUYHOTO BKJaJa B MOCTPOEHUE
YCTOHYHMBOTO OYIYIIETO;

- OTBCTCTBCHHOC OTHOIICHHUC K CBOUM pO,ZII/ITeJ'IFIM
U (MJIM) IpYTHM 4YWICHAM CEMBbH, CO3JIAaHUIO0 CEMbH
Ha OCHOBC OCO3HAHHOI'O HpI/IHHTI/IH HCHHOCTGP'I
CEMENHOMN KU3HU B COOTBETCTBHH C TPATHUIUSIMH
HapoJ10B Poccuy;

- yYyMETb  OIEpHpPOBaTh  MOHATHAMH.  pPalHOHAJIbHBIE,
HPPALMOHAJIBHEIE, IIOKAa3aTeIIbHBIE, CTEIICHHBIE,
jgorapupMuUyecKre, TPUTOHOMETPUUECKUE  YPaBHEHHMsS U

HEpPaBEHCTBA, UX CHCTEMBI;
- YMEThb ONEpUpPOBATH MOHATUSMU: MHOTOTPAHHMK, CEUCHHE
MHOTOTpaHHHKa, KyO, MapajulesienuIesl, Mpu3Ma, MUpaMHIa,
¢urypa M MOBEPXHOCTb BpAILCHMS, IMIMHAP, KOHYC, IIap,
ctepa, cedeHus: GUTyphl BpAIICHHS, TUIOCKOCTh, Kacaromasics
cdepsl, MIIMHAPA, KOHYCa, TUIOIMAh TOBEPXHOCTH TTHPAMUIHI,
NPU3MBI, KOHYyCa, LWIMHApA, IUIomanb chepsl, o0beM Kyoa,
NPSMOYTOJIBHOTO — Mapajulesienunesia, NHPaMHIbl, PU3MBI,
HWINHPA, KOHYCA, [Iapa; yMEHHe U300pakaTh MHOTOIPaHHUKU
U TOBEPXHOCTH BPALIEHMS, UX CEYEHUS OT PYKH, C IOMOIIBIO
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OBnajieHue YHHMBEPCAIBHBIMU PETYJISTHBHBIMU
JICHCTBUSMU:
a) caMOOpPTaHU3aIlns;

- CaMOCTOSTEIILHO OCYIIECTBIISATH
NO3HABATEIFHYI  JESTENIbHOCTh,  BBISBIATH
POOJIEMBI, CTaBUTh " (dhopMyHpoBaTh
COOCTBeHHBIC  3a/J]aud B 00pa3oBaTEIbHOU

JESITEIbHOCTH U JKU3HEHHBIX CUTYaLMsX;
- CaMOCTOSITEJbHO COCTABIATh IUIAH pELICHUS
npoOjeMbl € YY4eTOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MpeANoYTeHUH;

- JaBaTh OLIEHKY HOBBIM CUTYaIUsM;
CrocoOCTBOBaTh ()OPMHUPOBAHUIO U IPOSBICHUIO
IIUPOKON 3PYAUIMH B pa3sHbIX 00JIACTAX 3HAHUIMA,
MOCTOSIHHO MOBBIIIATh CBOM 00pa3oBaTelbHbIA U
KyJIbTYPHBII YpPOBEHB;

0) CaMOKOHTPOJIb:

UCIIONIb30BaTh MPHEMBI pedaekcuu A OLEHKU
CHUTYyalllu, BEIOOpA BEPHOTO PELICHNUS;

- YMeTb OLEHMBATh PHCKM M CBOEBPEMEHHO
NPUHUMATh PEHICHUS 110 UX CHI)KEHUIO;

YEPTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB; YMETh
pacrmo3HaBaTb ~ CHUMMETPUIO B MPOCTPAHCTBE;  YMETh
pacrno3HaBaTh MPAaBUJILHBIE MHOTOTPAHHUKH;

- YMETh OINEpPUPOBATh MOHATUSAMU: HIPSIMOYTOJbHAs CUCTEMA
KOOpJUHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPIAMHATHI BEKTOPA,
CKaJSIPHOE MPOM3BEACHHE, YroJd MEXKIYy BEKTOpamMH, CymMMma
BEKTOPOB, TMPOM3BEICHUE BEKTOpPA HA YHUCIO; HAXOAUTh C
MOMOIIBIO U3YyYEHHBIX (POPMYII KOOPAUHATHI CEpeIMHbI OTPE3Ka,
paccTosiHue MEXKIY ABYMSI TOUKaMU

OK 04. D¢ddexTuBHO
B3aMMOICHCTBOBATh U pabOTATh
B KOJUICKTHBE M KOMaH]Ie

TOTOBHOCTD K CaMOpPAa3BUTHIO,
CaMOCTOSTENBHOCTH ¥ CAMOOTPEICIICHUIO;
-OBIIQJICHUE HaBBbIKAMH y4eOHO-
WCCIIEIOBATENICKOM, MPOEKTHOW U COLUAIBHOU
JIeATCIbHOCTH;

OsgnajgeHue YHUBEPCATbHBIMU
KOMMYHUKATHUBHBIMH I€UCTBUSIMU:

0) cCOBMECTHAS ICATECILHOCTD:

- TIOHMMaTh W WCIIOJIb30BaTh MPEUMYIIECTBA
KOMaHHON ¥ MHIMBUAYaJIbHON pabOTHI;

- TIPUHAMATh LEJIH COBMECTHOM JEATEIbHOCTH,
OPraHU30BHIBaTh U KOOPJIUHUPOBATH JACHCTBUS MO

- yYMETh OIEPUPOBATh TOHITUSAMHU: CIyYaiHBI OMNBIT U
CIy4aliHOE COOBITHE, BEPOSATHOCTD CIy4ailHOTO COOBITHUS; YMETh
BBIYHC/IATh BEPOSTHOCTh C HCIOJB30BAaHUEM TIpaUUeCKUX
METOJIOB; TMPUMEHATh (OPMYJIbI CIOKCHHS W YMHOXKCHHS
BEPOSTHOCTEH, KOMOMHATOpHbIC (aKkThl W (GOPMYJbl IMPHU
pEIICHNUHU 3aja4; OIICHWBATh BEPOSTHOCTH PEalbHBIX COOBITHIA;
3HaKOMCTBO CO CJIyYallHbIMH BEJIMYMHAMH, YMEHHE MPHBOIHUTH
MIPUMEPBI MPOSIBJICHUS 3aKOHA OOJBIINX YHCEN B TPUPOIHBIX H
OOILIECTBEHHBIX SBJICHUAX;

- yMeTb CBOOOJHO ONEPHUPOBAThH MOHITHUAMHU: CTEIICHD C ICJIBIM
mokaszatejeM, KOPeHb HATypaJbHOW CTENEeHH, CTENeHb C
panMoHAIbHBIM II0Ka3aTejeM, CTENEeHb C JCHCTBHUTEIbHBIM
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¢ JOCTH)KCHHIO: COCTaBJISATh IIIaH JCHCTBHM,
pacmpeneniarb  poid € y4eTOM  MHEHHM
YYaCTHUKOB 00CYXIaTh Pe3yJbTaThl COBMECTHOM
paboTHI;

- KOOPAWMHHUPOBATH ¥ BBINOJHATH paboTy B
YCIIOBHSIX peanbHOro, BUPTYaQJIBHOTO u
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBHUS,

- OCYIIECTBIATH TO3UTUBHOE CTPATETHYECKOE
MOBEJEHUE B PA3IUYHBIX CHUTYalUsIX, MPOSBISTH
TBOPUYECTBO u BOOOpakeHue, OBbITDH
WHUIIMATUBHBIM.

OBnajgeHue yHHMBEPCAIbHBIMU PETYJISTUBHBIMU
JIEUCTBUAMU:

(BemiecTBEHHBIM) TMOKa3aTesneM, Jorapudm Yucia,
KOCHHYC U TaHT'€HC NPOU3BOJIBHOTO YHCIIA;
- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: TpauK GyHKINH,

CHHYC,

oOpatHas  QyHKIOWSA, KOMITO3WIUS  (YHKIMH, JIWHEHHAs
GyHKIMS, KBaapaTHdHas QYHKIHS, CTCTNCHHas (QYHKIHUS C
HeNbIM  [OKa3zaTeleM,  TPUTOHOMETpUYeCKHe  (DYHKIUH,

oOpaTHBIE TPUTOHOMETpHYECKHE (YHKIMHU, IOKa3aTelbHas W
aorapupmuyeckas  (QyHKIMH; yMETh CTPOUTh TpaduKu
(GyHKLUH, BBIOJIHATH IpeoOpa3zoBaHus TpaUKoOB GYHKIHII;

- yMeThb HCNOJIb30BaTh TIpaduku (QYyHKIMH I8 M3ydeHHUs
IPOLIECCOB U 3aBUCHMMOCTEH IpU PELICHUH 3a1ad U3 JpPYyTux
y4yeOHBIX TPEAMETOB M M3 peaJbHOM JKU3HU; BBIPAXKATb
(opMynaMu 3aBUCUMOCTH MEKIY BeTHUNHAMU;

- CBOOOAHO ONEPUPOBATH TOHATUSAMH: UYETHOCTh (DYHKIIHH,
NEPUOTUYHOCT  (DYHKIMM,  OTPaHUYEHHOCTh  (YHKIUH,
MOHOTOHHOCTh (DYHKIIMH, KCTpeMyM (DYHKIMH, HAUOOJbIIEEe U
HaVMEHbIIee 3HAa4YeHUS (YHKIMKM Ha TPOMEKYTKE; YMEThb
MIPOBOJIUTH UCCIIEIOBAHNUE (PYHKITUH;

- YMeTh HCIOJB30BaTh CBOWCTBA W Tpaduku (QYHKIUNA IS
peleHns ypaBHEHUI, HEPaBEHCTB M 3ajJlad C IapaMeTpami;
n300paxaTh Ha KOOPIUHATHOM TNIOCKOCTH MHOKECTBA PEIICHUI
ypaBHEHUH, HEPABEHCTB U UX CHCTEM

OK 05. OcymiecTBIIsATh YCTHYIO
1l IMCbMEHHYK0 KOMMYHUKALIHAIO
HA TOCYJAPCTBEHHOM S3BIKE
Poccuiickoit denepanyu ¢
Y4ETOM OCOOEHHOCTEN
COLIMATIBHOIO U KYJIbTYPHOIO
KOHTEKCTa

B o0nactu acTeTHYECKOr0 BOCIIUTaHUS:

- 3CTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYas
3CTETUKY OBITa, HAY4HOTO M TEXHHUYECKOrO
TBOpYECTBA, CHOPTa, TPyAa MU OOLIECTBEHHbIX
OTHOILICHUI;

- CIIOCOOHOCTH BOCIPUHUMATH PA3IMYHBIC BUIBI
UCKYCCTBa, TPAAWLMA M TBOPYECTBO CBOEr0 H
JpPYTMX HapoAOB, OINYIIATh SMOLMOHAIBHOE
BO3JICUCTBHUE UCKYCCTBA,

- yOeX/IeHHOCTh B 3HAUUMOCTH AJIsl TUYHOCTH U
o0IIecTBA ~ OTEYECTBEHHOIO M MHPOBOIO

- YMETh ONEPHPOBAThH MOHATUSAMU: CPEJHEE apUPMETUUECKOE,
MeJuaHa, HauOoiblllee M HAUMEHbLIEe 3HAYEHUs, pa3Max,
JMCIIEPCUs, CTAaHAAPTHOE OTKJIOHEHUE YHCIOBOrO Habopa;
yMEHHME  M3BJEKaTb,  HMHTEPHPETUPOBATH  MHGPOpPMAIHIO,
Mpe/ICTaBICHHYI0 B Tabiuuax, Ha JuarpaMMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pPEAJBHBIX IPOLECCOB M SIBICHMIA;
MIPECTaBIATh MH(OPMAIMIO C TTOMOIIBIO TAOJIUI] M IUArPaMM;
HCCIIEI0BaTh CTATUCTHUYECKHE JaHHbIE, B TOM 4YHCIE C
MIPUMEHEHNEM IpaUIecKuX METOI0B U 3JIEKTPOHHBIX CPEJICTB;
- YMETh ONEpPUPOBATH MOHATUAMU: TOYKA, NpsMasi, IJIOCKOCTH,
MIPOCTPAHCTBO, ABYTPAHHBIM YIOJ, CKPEIIMBAIOLIUECS MPsIMBIE,
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HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPaAULUHA U
HapOJIHOTO TBOPUYECTBA;
- TOTOBHOCTb K CaMOBBIPKEHUIO B PA3HBIX BUAAX

UCKYCCTBa, CTPEMJIEHUE HPOSBIATH KayecTBa
TBOPYECKOH JINYHOCTH;

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMH JIEHCTBUSIMMU:

a) oO1eHue:

- OCYLIECTBJIATh KOMMYHHKALMM BO BceX cdepax
JKU3HU;

- pacmo3HaBaTh  HeBepOanbHBIE  CpEIACTBA
O6HICHI/ISI, IIOHUMATh 3HAUYCHHC COHUAJIbHBIX
3HaKOB, pacCrio3HaBaTb MMpEANOCHIIKN

KOH(JIUKTHBIX CUTYallUi U CMATYATh KOH(IUKTHL;
- pa3BEepHYTO U JIOTMYHO H3JIarath CBOIO TOUYKY
3pEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPECTB

NapajuleNbHOCTh W NEPHEHAMKYSIPHOCTh — MPSAMBIX U
IUIOCKOCTEH, yroil MeXIy MpsIMbIMU, YIOJl MEXKIY HpSIMON M
IJIOCKOCTBIO, YTOJ MEX]Y MJIOCKOCTSAMHU, PACCTOSIHUE OT TOYKH
J0 IUIOCKOCTH, PACCTOSIHUE MEXIy HpPSIMBIMH, PpacCTOSHUE
MEXYy IIOCKOCTSMU;

- YMETb UCTOJIb30BaTh MPH PEIICHUH 33]a4 U3y4eHHbIE (PaKThI U
TEOpEMbI TUIAHUMETPUN; YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKPY>KaIOILIEero Mupa

[1K 5.1. IlnanupoBaTh

eI TENIbHOCTD MO/Ipa3iesIeHUs
[0 TEXHUYECKOMY
0OCITy)KUBAaHUIO U PEMOHTY
CUCTEM, y3JIOB U IBUTaTeNei
AQBTOMOOMJIS.

B gactu Tpy10BOrO BOCIIUTaHUS:

- TOTOBHOCTb K TpPYAY, OCO3HAaHUE LEHHOCTH
TPYAOTIO0US, - UHTEPEC K pazIu4HbIM cepam
npo¢eCCHOHATBHON AEATENbHOCTH, CBA3aHHBIM
C MaTEMAaTUKOU U €€ MPUIOKEHUSIMH,

-yMEHHE  COBepHIaTh OCO3HAHHBIA  BBIOOD
Oynymeir  mpodeccCMu HW  pealln30BBIBATh
COOCTBEHHBIE KU3HEHHBIC TIIAHBI,

-TOTOBHOCTH u CIOCOOHOCTh K
MaTeMaTHYECKOMY 00pa30BaHUIO u
caM000pa3oBaHUI0O HA MPOTSHKEHUH  Bcei
JKU3HH,

-TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B PCUHICHUHA
MPAKTUIECKIX 3a1aq MaTeMaTH4eCKOH
HaIpaBJICHHOCTH;

Osnajnenue YHUBEPCAIBHBIMUA ya9eOHBIMU

MO3HaBaTEILHBIMU JICUCTBUSMHU:

- cBOOO/IHO ONEPUPOBATH MOHATUSMU: PALlMOHATILHOE YHCIIO,
OeckoHeuHast NEPUOANYECKAS IpoOb, IIPOLIEHTHI,
HppAlMOHAILHOE YHUCJIO, MHOXECTBa palMOHAIBHBIX U
JNEHUCTBUTENBHBIX YUCEN, MOIYJb ACUCTBUTEIBHOIO YHCIIA;
MPUMEHSTHh APOOU W TMPOLEHTHI AJS PElIeHUsl MPHUKIaJHbIX
3a/a4 W3 pa3iIMyYHbIX OTpaciedl 3HAHUM U PEabHOU KHU3HU;
NPUMEHITh  NpUOMMKEHHBIE  BBIYMCIEHHUS,  IpaBHIa
OKpYTJICHUs, IPUKUAKY M OLEHKY pe3ylbTaTa BBIYHUCICHUH;
CBOOOZHO OIEpUpPOBaTh MOHATHEM: CTENEHb C IEJIbIM
MoKa3aTesieM, HCIOJIb30BaTh MHOJAXOAALIYI0 (OpMy 3arucu
JEHUCTBUTENBHBIX YUCEI JIUIsl PeLeHUs MPaKTUYECKUX 331a4 U
MIPEJCTABICHHS JIaHHBIX; CBOOOHO OMEPUPOBATh MOHATHEM:
apudmeTnyecKuil KOpeHb HaTypaJlbHON CTEeNeHH; CBOOOIHO
OIIEpUPOBaTh  TOHATHUEM: CTENEHb C  PalMOHAIbHBIM
MOKa3aTesieM; CBOOOIHO ONEPUPOBATh MOHITHAMU: JJoTaprupM
qucia, ACCATUYHBIE W HAaTypallbHbIE JOTapu(MbI; CBOOOIHO
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a) 0a30BbIC UCCIICOBATEIIBCKHE JICHCTBUS:

- UCIIOJIb30BATh BOIIPOCHI KaK
UCCIICIOBATEIILCKUIT ~ MHCTPYMEHT — ITO3HAHMS,
dopMynupoBaTh  BOIPOCHL,  (PUKCHPYIOILIUE
OpOTHBOpEYHE, NpoOJeMy,  yCTaHABJIHMBATh
HUCKOMO€ H JIaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIIMIO, MHCHHE;

- IPOBOJIUTH CAMOCTOSITEIIbHO CIUTAHUPOBAHHBIN
AKCIEPUMEHT, HCCIICIOBAHUE IO YCTAHOBJICHUIO
OCOOCHHOCTEH  MaTeMaTU4YeCKoro  OOBEKTa,
SIBJICHHS, MTPOIECCa, BBISBICHHIO 3aBUCHMOCTEH
MEXy 00BEKTaMH, SBICHUSMH, IIPOIIECCAMHU;

- CaMOCTOATEIbHO (popMynHpPOBaTH 000OIIEHUS
U BBIBOJBI IO pe3yabTaTaM IPOBEIAEHHOTO

HaOJII0ICHUS, HCCIICIOBAHMS, OIICHHUBATh
JIOCTOBEPHOCTh  TOJYYCHHBIX  PE3yJbTaTOB,
BBIBOJIOB M 00OOIICHUIA;

- MPOTHO3UPOBATH  BO3MOXKHOE  Pa3BUTHE

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

0) coBMeCTHas JICSITCIIbHOCTD:

- TOHWMaTh W HCIOJB30BATH MPEUMYIIECTBA
KOMaHIHOW W WHAWBUIAyaJIbHOW pabOThl TpHU
pelicHU y4eOHBIX 3aaad, NPUHUMATh IETh
COBMECTHOM  JICATENIBHOCTH,  IUIAHHUPOBATH
OpraHu3aInio COBMECTHOM paboTHI,
pacrpeneniath BUIbl PabOT, JIOTOBapUBATHCS,
00CyX/1aTh TPOIECC U Pe3yiabTaT pPabOTHI,
0000111aTh MHEHUS HECKOILKUX JTIOIEI;

- y4acTBOBaTh B TPYIIOBBIX (opMax padbOTHI
(oOcyxnenus, OOMEH MHEHUH, «MO3TOBBIC
NITYPMBI» M WHBIC), BBITOJHATH CBOIO YacTh

ONEpUPOBATh  MOHATUSAMM: CHHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC YUCJIOBOTO apryMEHTa; ONEpUPOBATH IMOHATUSAMU:
apKCHHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOI0 apryMeHTa;
- cBOOO/IHO ONEpUPOBATh MOHATHAMU: HATYPAIbHOE M LIEI0E
YHMCIO, MHOXECTBAa HATYpaJbHBIX UM  LEIBIX  YHCE,
UCIIOJIb30BaTh IPHU3HAKU JAeauMocTu uenslx uucen, HOJL
1 HOK HatypanbHbIX uncen Juis pelieHus 3aj1ad, IpUMEHATh
anroput™ EBxinpa; cBoOOJHO oOmepupoOBaTh IMOHATUEM
ocTaTKa IO MOJYJII0, 3alHUChIBaTh HATypaJlbHble 4YHCIa B
Pa3IMYHbIX MO3ULMOHHBIX CHCTEMax CUYUCIIEHHS; CBOOOIHO
OIIEpPUPOBATH MOHATUAMHU: KOMIUIEKCHOE YUCIIO U MHOXKECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMILJIEKCHBIE YUCIA B
areOpandyeckoil U TPUrOHOMETPUUECKOH (hopMme, BBINOIHATh
apudMeTHYeCKre oOlepalud ¢ HAMH M H300paxaTh Ha
KOOpPAMHATHOH INIOCKOCTH;

- cBOOOJHO  ONEpUPOBATH
CTEPEOMETPUU IIPU  PEUICHUU
MaTeMaTHYECKUX  pAcCyXJACHWUH; MNPUMEHSTh aKCHOMBI
CTEPEOMETPUM W  CIEACTBUS W3 HUX TIpU PELICHUU
reOMETPUUECKUX  3aJay; KiIacCU(PUIMPOBATh  B3aUMHOE
pacronoXeHUe MpsMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEH B TMPOCTPAHCTBE;
CBOOOJHO OMEPUPOBATh MOHATUSMH, CBSI3aHHBIMH C YIJIaMU B
MPOCTPAHCTBE: MEXAY NPSIMBIMH B TNPOCTPAHCTBE, MEXKIY
MPSIMOI M TUIOCKOCTBIO; CBOOOTHO ONEPUPOBATH MOHATHIMH,
CBSI3aHHBIMU C MHOTOTpaHHUKaMH; CBOOOJIHO pPacro3HaBaTh
OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (IIpU3Ma, NHpaMHJA,
MPSIMOYTOJIbHBIN Mapajuienenunes, Kyo); kiaccuduuupoBaTh
MHOTOTPaHHHUKH, BBHIOMpas OCHOBAHMS JUISl KJIACCH(PHUKAIUU;

OCHOBHBIMHA IIOHATUAMU

3aa4d MU M[POBCACHUU

CBOOOJHO  ONEpUPOBATh  TOHSATHSIMH, CBS3aHHBIMH  C
CCUCHUEM MHOT'OTPaHHUKOB IIJIIOCKOCTBIO, BBITIOJIHATH
napajuieIbHOE, IIEHTPAIbHOE " OpPTOTOHAIBHOE

44




paboTBl U KOOPJAWHUPOBATH CBOW JICUCTBHS C
JIPYrMMHU  YJI€HAMHA KOMAaHIbl, OLICHUBATH
KaueCcTBO CBOETO BKJaJa B OOLIUH MPOIYKT IO
KpUTEpUSIM, CHOPMYITUPOBAHHBIM yU4aCTHUKAMU
B3aUMOCHCTBUS.

OBnajieHue yHHMBEPCAIBHBIMU PETYISTHBHBIMU
IEUCTBUSIMH:

B) CAaMOOpTaHU3aIIUs:

- COCTaBJISITh IJIaH, AJITOPUTM pPEeLLEHUs 3a/1a4uH,

- BBIOMpaTh CIOCOO pemeHuss ¢ y4EToM
UMEIOIINXCS pecypcoB 1 COOCTBEHHBIX
BO3MOXKHOCTEH,

- apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI
penieHnli ¢ y4€ToM HOBOM MH(pOpMaIIHH.

OpoeKTHpoBaHWe (uUryp Ha  IUIOCKOCTb,  BBIIOJHSATH
n300paxkeHuss QGUTYp HA IJIOCKOCTH; CTPOUTH CEUCHUS
MHOTOIPAHHUKOB  Pa3JIMYHBIMM  METOJAMH,  BBIINOJIHATH

(BBIHOCHBIE) IUIOCKHE YEpPTEXH M3 PHUCYHKOB IPOCTHIX
00BbEMHBIX (GUIyp: BUJ CBEpXY, COOKY, CHM3Y; BBIUUCIATH
IUIOIIAAX  TOBEPXHOCTEH  MHOTOTPAaHHHKOB  (TpU3Ma,
nupammia), FreOMETPUUYECKUX Tel C MpUMEHEeHHEeM (HopMyl;
CBOOOJHO  ONEPUPOBaTH  MOHATUSMH: CHMMETpUS B
IPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh CUMMETPHH, LIEHTP,
OCb W IUIOCKOCTb CHMMETPUH  (UTYpBI;  CBOOOIHO
OIIEpPUPOBATH MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOpaMm M
KOOpIMHATaM B TIPOCTPAHCTBE;, BBINOIHATH ACUCTBUS HAJ
BEKTOpaMM;  pelmaTb  3ajJaud  Ha  J0Ka3aTeJIbCTBO
MaTeMaTHIECKUX OTHOIICHUHN " HaXOXKJICHNE
TE€OMETPUUECKUX BEJIIMYMH, MPUMEHSS W3BECTHBIE METObI
MpH pPEUIeHHd MaTeMaTHYeCKHX 3a7ad IOBBIIICHHOTO U
BBICOKOTO YPOBHSI CJIOXHOCTH; HPUMEHSTh NpocTeiIne
MPOrpaMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBl TPH  PEIIEHUH CTEPEOMETPUYECKHUX  3ajad;
W3BIIEKaTh,  TNPEOOpa3oOBBIBATH M HHTEPIPETHPOBATH
UHPOPMALIMI0O O  MPOCTPAHCTBEHHBIX  T'€OMETPUYECKHUX
¢urypax, TpEACTAaBICHHYIO Ha YepTe)kax W PUCYHKAX;
MPUMEHSTH MOJyYeHHbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U
aHATM3UPOBATh peallbHbIE CHUTYAllUd, IPUMEHSTh N3ydeHHBIE
MOHATUS B TpOIEcCe TOMCKA PEHICHUS MaTeMaTHYeCKH
chopMyTUpPOBaHHOW TPOOIEMBI, MOJEIUPOBATH pPEATbHBIC
CUTYyallud Ha SI3bIKE€ T€OMETPUH, HUCCIIEAOBATh MMOCTPOSHHBIE
MOJIEIA C HWCIOJIB30BAaHUEM TE€OMETPUUYECKHX TIOHSATHH |
TEOpeM, ammapara aiareOphl, pemarb MpPakTHUECKUe 3a/1adH,
CBSI3aHHBIE C HAaXOXICHHUEM TIE€OMETPUUYECKUX BEJIMYUH;
UMETh TMpPEACTaBICHUs 00 OCHOBHBIX JTamax pa3BUTHA
Te€OMETPHM KaK COCTAaBHOW 4YacTH (pyHIaMEHTa pa3BUTHUS
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TEXHOJIOTUH,

- CBOOOJHO oOIEepupoBaTh MOHATUAMHU: rpad, IUIOCKUIl Tpad,
CBA3HBIM Tpad, myTh B rpade, Lenb, LUKI, JEPEBO, CTEIECHb
BEPILIMHBI, JEPEBO  CIYy4alHOro HKCIEPUMEHTAa; CBOOOIHO
ONEpPUPOBATh TOHATHSMU: CIIy4allHBI SKCIIEPUMEHT (OIBIT),
cillyyaiiHoe  coObITHE, 3JIEMEHTapHOe cly4aiiHoe CcoOBITHE]
(37eMeHTapHBIH  MCXOJ])  CIly4yallHOro  OmbiTa, HAaXOIUTh
BEPOSTHOCTH COOBITHH B ONBITAX C PaBHOBO3MOXKHBIMHU|
AJIEMEHTAPHBIMU  COOBITHSIMH;, HAaXOIUTh M (OPMYIHPOBATH,
coObITHSI: TepeceueHne, OOBEIMHEHHE JIaHHBIX COOBITHH,
coObITHE, IIPOTHUBOIIOIOKHOE JAHHOMY, HCIIOJIb30BAaTh
auarpamMmbl - Oilliepa, KOOPAMHATHYIO HPSIMYIO ISl pellIeHus
3aad, MOJB30BAaThCsA (HOPMYJION CIOKEHUS BEPOSTHOCTEH s
BEPOSTHOCTEN NIBYX M TpeX CIy4yallHBIX COOBITHI; ONEPHUPOBATH
MOHSATUSAMM: YCIIOBHAsI BEPOSTHOCTb, YMHOKCHHE BEPOSTHOCTEM,
HE3aBHCHMBbIE COOBITHS, JEpPEBO CIY4allHOTO SKCIIEPUMEHTA,
HaXOJOUTh BEPOSITHOCTH COOBITUH C TOMOIIBIO  IpaBUIIA
YMHOXXEHUS, IepeBa CIy4ailHOTro OMbITa, UCIOIL30BATh (POPMYIY|
HOJHOM BeposiTHOCTH, (hopmyny baifeca mpu pemenun 3anad,
OTpeNieNIATh HEe3aBUCUMOCTb COOBITMH 1Mo ¢opMmyne U 10
OpraHM3alMK CIy4YalHOIO 3KCIIEPUMEHTA; IPUMEHSTh U3yUCHHBIE
KOMOMHATOpHbIE (OpPMYJBI Ul TEPEUUCIICHUS DIIEMEHTOB
MHOXECTB, DJIEMEHTAPHBIX  COOBITUH  CIIy4alfHOTO  OIIBITA,
pemieHust 3aJad MO0  TEOPHUH  BEPOSTHOCTEH;  CBOOOIHO
ONEpUPOBATh  IMOHATUSAMHU: OMHAPHBIA  CIydyallHBIA  OMBIT]
(ucmplTaHuUe), ycnex U Heyaaua, He3aBUCHMbIE UCIIBITaHUS, CepPHsI
UCTIBITAHUN, HAXOAWUTh BEPOSTHOCTH COOBITHH: B cepuy
HCIIBITAaHUM 110 IIEPBOrO yCIiexa, B CEPUM UCIBITAaHUM bepHyiuuy,
B OIBITE, CBSA3aHHOM CO CIY9ailHBIM BBIOOPOM W3 KOHEUYHOM
COBOKYIHOCTH; CBOOOJHO ONEpUPOBaTh MOHATUAMU: CilydailHas
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BEJIMYMHA, pacrpeneieHue BEPOSTHOCTEH, ararpammal
pacrpeneneHus, OuHapHas cilydaiiHas BEJIMYNHA,
reoMEeTPUUECKOe, OMHOMMAIBHOE PacIpe/ICICHNUE,;

- OIEpUpOBaTh IOHATUSAMH: COBMECTHOE paclpeesIeHue
JBYX  CIIy4allHbIX  BEJMYMH, HCIIOJIb30BaTh  TaOIUILY
COBMECTHOI'O paclpe/ieieHus IByX CIy4alHbIX BEIMUYUH IS
BBIJACIICHUS pacnpeneneHus KaXa0u BCJIMYMHBI,
ONpe/ieIeHnsl  HE3aBUCUMOCTH  CIY4YalHBIX  BEJIMYUH;
CBOOOJIHO  OIEpPUPOBATh  MOHSATHEM  MaTEMaTHYECKOTO
OKUJAaHUS  CIydyallHOH  BeNWYMHBI  (pacupereseHus),
MNPUMCHATH CBOMCTBA MAaTEeMaTHYCCKOTO OXWJaHudg IIpH
pelIeHUH 3a/la4, BBIUUCIATH MaTeMaTHUECKOe OKHUJIaHHe
OMHOMHAJIBHOIO W  TI'€OMETPUUYECKOTO  paclpeseseHui;

cBOOOIHO OIIEpUPOBATH HOHATUSMHU: JUCIIEPCUS,
CTaHJAPTHOE OTKJIOHEHUE CIy4allHOW BEJIMYMHBI, IPUMEHATh
CBOMCTBa IHACTIEpCUU CIIy4aliHOU BEJIMYUHBI

(pactipenienienusi) TpU  PEIICHWH  33/a4,  BBIYUCIATH
JUCIIEPCUIO U CTAaHAAPTHOE OTKJIOHEHHE F€OMETPUUYECKOIro U
OMHOMHMAJIBHOTO paclpeeNIeHui; BBIYUCISTH BBIOOPOYHBIC
XapakTepUCTHKU TI0 JIaHHOW BBIOOpKE H  OIEHUBATh
XapaKTePUCTUKH TEHEPATbHONH COBOKYITHOCTH JAHHBIX TIO
BBEIOOPOYHBIM XapakTepucTukaM. OIeHHBATh BEPOSTHOCTH
COOBITUA W TIPOBEPATH NPOCTEUINE CTATUCTHYCCKUE
TUIIOTE3bI, 0JIb3YSICh U3YYEHHBIMH PACTIPECICHUSIMU.
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4.2. CTpyKTypa M IpUMepHOe coJiepKaHue OLeHOYHbIX MATEPUAJIOB JIJIA
MPOMEKYTOUYHOM aTTecTAlluu no y4eOHOMY npeaMeTy
«MaTeMaTuKa»

[IpomexxyTouHOM arrecramuell Mo ydeOHOMY MpeaMetry «MaremaTuka
ABIeTCsl dKk3aMeH. [l mpoBeneHus SK3aMeHa pa3padaThiBalOTCS KOHTPOJILHO-
OLICHOYHBIE CPEJICTBA.

DK3aME€H OpPUEHTHUPOBAH HAa MHUCbMEHHYIO (OpPMY MPOBEACHUS, KOTOpas
BKJIFOUAET MUCbMEHHOE PELICHUE 3/1a4H.

Ha BrImomHEeHWE MHUCHhMEHHOW HSK3aMEHAITMOHHOW PabOThI MO MaTEMaTHKE
naetcs 4 actpoHoMuYeckux yaca (240 MUHYT).

DKk3amMeHalMoHHas pabota coctouT u3 10 3amanuii.

[Ipu BbITIOJIHEHUHU 331aHUK TPEOyETCS MPEACTABUTH X0 PEIICHUS U YKa3aTh
MOJTy4YECHHBINA OTBET.

[IpumepHbIii TepedeHb BOMPOCOB (T€M) ISl MOATOTOBKH K 3K3AMEHY:

| cemecTp

1. OnpeneneHre UEIbIX U pallUOHAIBHBIX, IEUCTBUTEIBHBIX YACET

2. Omnpenenenne mporeHTa. Haxoxxaenne mporeHTa oT 4ucia, Yucia mo
MPOLICHTY

3. OmpeneneHre MOAYISI YUCTA

4. OnpeneneHne KOMIIEKCHOTO yucia. CaoKeHue KOMIUIEKCHBIX YHCEl.
YMHOXEHHUE U JI€JIEHNE KOMIIJIEKCHBIX YHACET

5. I'eomeTrpuueckoe npeacTaBieHue KOMIIEKCHBIX YHCEN

6. Ompenenenne paauaHHON MEpHI yria, CHHyca, KOCUHYCa, TAHTEHCA U
KOTaHTreHca uncia. BpamarensHoe aBmxeHue. YucinoBasi OKpyKHOCTb

7. 3HavyeHus TpUroHoMeTpudeckux GyHkuui s yrios 30°, 45°, 60°, 90°

8. Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPHUECKUX TOXKAECTB, (OPMYII
PUBEJICHUSI.

9. 3amuck hopmyn cuHyca U KOCHHYCa ABOWHOTO yTiia; GopMyII TOJIOBUHHOTO
yria

10.3amucek popMyi cuHyca, KOCHHYCa U TAHT€HCA CyMMbI U pa3HOCTH JIBYX
YTJI0B

11.TTpeoOpa3zoBaHust CyMMbI TPUTOHOMETPUYECKUX (DYHKLUNA B IPOU3BE/ICHUE
Y TIPOM3BEJICHUS B CyMMYy. BhIpaskeHne TpUrOHOMETPUIECKUX (DYHKITHH
Yyepe3 TaHT'€HC IM0JIOBUHHOIO apryMeHTa

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

Oyukiuu y = tg X, y = ctg X, ux cBoiicTBa v rpaduKu
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13.0Onpenenenue apkcuHyca, apKKOCUHYCa, apKTaHreHca yuciia. Pemenue
MPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUI

14.Pemenue npocTedInX TPUTOHOMETPUUECKUX HEPABEHCTB

15.0npenenenre GyHKIMM, €€ 00JIaCTH OTMPEEICHIS M MHOKECTBA 3HAUCHHI;
rpaduka ynkuun. [Toctpoenue rpadpukoB GyHKINN, 3aJaHHBIX
pa3IMYHBIMU CIIOCO0aMuU

16.3anuck CBOMCTB yHKIIUU: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTD,
OTPaHUYEHHOCTb, IEPUOJNYHOCTh. Haxoxk1eHne MpOMEeKyTKOB
BO3pacTaHus U yObIBaHMSI, HAUOOJIBIIIETO U HAUMEHBIIIETO 3HAUECHHUSI, TOUEK
IKCTpEMyMa

17.0Onpenenenne oopaTHbix Gyuknuii. Haxoxaenune obnactu onpeneacHus u
oOnacTu 3HaueHuil oopaTHoil pyHkuuu. Iloctpoenne rpapuka oOpaTHoOi
byHKIIUN

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

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

20.IIpeoOpa3oBaHre UppaMOHAIbHBIX BbIpAXKEHUN. BhIunciaeHne KopHs U3
KOMIUIEKCHOTO YHCIia

21.Omnpenenenne gmorapudma, IeCATUIHOTO W HATYPaJTLHOTO Jorapudma.
3anuck OCHOBHOTO JOorapupMuyeckoro Toxaectsa. CBoiicTBa jorapu@mos.
IIepexor K HOBOMY OCHOBaHHIO

22.0Onpenenenne Gpynkiuu. Haxoxaenue 3nauenuit pynkuuu. [loctpoenue
rpaduKOB JTMHEHHON, KBaAPATUIHON PYHKITHI

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

24 Jlorapudmuueckas GyHkiwus, ee cBoicTBa. [loctpoeHue rpadukos
jorapupMuyeckux QyHKIHMI

25.I1okazarenbHble ypaBHEHUS, HEpaBEHCTBA. PellieHne pa3nuyHbX BUIOB
NOKa3aTeIbHBIX YPAaBHEHU, HEPABEHCTB, CUCTEM

26.JlorapudmMuueckue ypaBHeHUs, HepaBeHCTBA. CHUCTEMBI JOTapuhMUUECKUX
ypaBHEHUN. AJTOPUTM pEIICHUs JorapuMUUECKUX HEPABEHCTB

Il cemecTp

1. PacnonoxeHue npsMbIX U INIOCKOCTEH B TPOCTPAHCTBE

2. IMapamiensHOCTB IPSIMBIX B IpocTpaHCcTBE. [lapanienbHOCTh PSMOM 1
IJTIOCKOCTH

3. IMapamiensHOCTH TUIOCKOCTEN
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4. KyO u ero ceueHusi. YToa MEXy ABYMs MPSIMBIMU. YTOJ MEXIY MPSIMOH U

IUIOCKOCTBIO

5. IlepneHauKyISIPHOCTH MPSAMBIX B MpOoCcTpaHcTBe. [leprneHauKynsipHOCTh
IPSAMOU U TTIOCKOCTH

6. Teopema o Tpex nmepneHAUKYIsIpax. JByrpaHHsiil yrod.
[TepnieHqUKYISIPHOCTD IUIOCKOCTEN

7. OnpeneneHne OCHOBHBIX MOHITHH KOMOMHATOPUKH: IEPECTAHOBKH,
COYETaHMsI, pa3MELICHUS

8. 3azmaum Ha MOJICYET YUCIIa Pa3MEIICHUN, IEPECTaHOBOK, COUETaHU

9. 3anuck popmynsl OuHoMa HetoToHa. AHANM3 CBOMCTB OMHOMUHAIBHBIX
K03 UITUECHTOB

10.CBoiicTBa OHOMHHATBHBIX KO3 duimeHToB. Tpeyronpuuk [Tackans

11.JlexapToBa crucTemMa KOOpAUHAT Ha MIIOCKOCTH. OnpeeseHrue BEKTopa,
MOJYJSl BEKTOpa

12.PaBeHCTBO BEKTOpOB. ClI0’KEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO
13.PaznoxeHue BeKTopa 1o HarmpaieHusM. OnpeneneHue yria Mexay AByMsl

BEKTOpaMu
14.BeryuciieHre KOOPAMHAT BEKTOPA, CKAJIIPHOTO TIPOU3BEICHHS BEKTOPOB
15.Pa3noxenue BeKTopa o KOOPIMHATHBIM BeKTopaM. BBenerne GpopmMyibt

pPacCTOSTHUS MEXAY ABYMS TOUKaAMHU
16.Bb1BOj1 ypaBHEHUI chephl, ITTOCKOCTH U MPIMON

17.0mnpenenenre MHOTOTPAHHUKA M €70 OCHOBHBIX 3JIeMEeHTOB. OnipeiesieHue u

MIOCTPOCHUE MPSIMOM U HAKJIIOHHOU Mpu3Mbl. OmnpenesieHne NpaBUuibHON
MPU3MBI

18.0Ompenenenre 1 MOCTpOSHUE TapaJlJIeNenuneaa, Kyoa

19.CummeTpuu B KyOe, B apalljieNienunesie, B Ipu3Me U MupaMu/ie.
[TocTpoenue ceuenus Kyoa, MpU3Mbl U TUPAMHUIBI

20.0Onpenenenye U NOCTPOECHUE MTUPAMUIbl, TPABUILHOW MUPAMHU/IbI
YCEUEHHOW MUpaMubl, TETpA3Ipa

21.TIpaBunbHbIe MHOTOTpAaHHUKH. [IpencTaBneHre o mpaBUIbHBIX
MHOTOTpaHHHUKaX (TeTpas’ap, KyO, OKTa3ap, AOJEKadp U UKOCAIP)

22.0npenenenue u rpapuyeckoe nzodpaxkenue: chepsl, HeHTpa chephl,
paauyca cepsl, tuamerpa chepsl

23.0npenenenue u rpaguieckoe n300pakeHue: mapa, IeHTpa mapa, pajauyca

nrapa, IuaMeTpa mapa
24.YpaBHenue cepsbl, BBIBOJ ypaBHEHUS chephl B MPSIMOYTOJIHBHONW CUCTEME
KOOpJIMHAT
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25.B3auMHoe pacrnosioxkeHue chepbl U INIOCKOCTH: HE UMEIOT OOIIKX TOYEK,
UMEIOT MHOYKECTBO OOIIIMX TOYEK, OHa 00mIas Touka. ['padudeckoe
n300pakeHue

26.KacaTenpHas TUIOCKOCTH K cpepe: Teopema, T0Ka3aTeIbCcTBO, 0OpaTHas
TeopeMa

27 ITmomank chepsr

28.0mnpeneneHne KacaTelbHOU K cepe, TOUKU KaCaHUsI

29.B3auMHOe pacroyioKeHHe NPsIMOi U chephl

30.111apoBoit cermeHT

31.111apoBoii cekTop

32.1apoBoii coit

33.0Omnpenencane u rpadudecKoe N300paKeHue: MUINHAPA, 00pa3yIOMUX
IIAJIMHAPA, OCH IIWJIMHIPA, OCHOBAHUH ITWIMH/IPA, BEICOTHI IIMJIMHIPA,
paauyca, TuaMeTpa MUIKHIpA.

34.0Onpenenenne u rpapuyeckoe H300paKeHUE: 0CEBOT0 CEUCHHUSI, CEUCHUS
MUJIMHAPA TEPICHANKYISIPHON K OCH TIOCKOCTHIO.

35.1IpsimMoit KpyroBoO# IMITHHIIP.

36.Pa3BepTka OOKOBOI MOBEPXHOCTH IMIJIMHIPA.

37.®opmyna miomaayu 60KOBOM MOBEPXHOCTH IIUIHHIIPA.

38.®opmyna TIoNIau MOTHONW TOBEPXHOCTH IIJIMHAPA

39.0Omnpenenenne u rpapuveckoe n300paxeHue: KoHyca, 00pa3yrolmx KoHyca,
OCH KOHYCa, OCHOBAaHHSI KOHYCa, BEPIITMHBI KOHYyCa, 00KOBOW MOBEPXHOCTHU
KOHYCa, BBICOTHI KOHYCa, CEUCHHSI KOHYCA.

40.OmnpeneneHne 6OKOBOM, TOJHON TOBEPXHOCTH KOHYCa, (hopmyria
HaXO0XJICHUS TUIOMIAIu OOKOBOM, MOJTHOM MOBEPXHOCTU KOHYCA.

41.Onpenenenue u rpadpuyeckoe N300pakeHUE: YCEUEHHOT0 KOHYCa,
OCHOBaHUI YCEYEHHOTO KOHYCa, BBICOTHI yCEUEHHOTO KOHYCa, OOKOBOM
MOBEPXHOCTH YCEYEHHOI'0 KOHYyca, 00pa3yroluX YCEeYEeHHOI0 KOHYca.

42.0npenencHue OOKOBOM, TTOJIHON IMMOBEPXHOCTH YCEUSHHOTO KOHYCA,
dbopmyra HaXOXKACHHS TUIOMIAAN OOKOBOM, MOJTHON MTOBEPXHOCTH
YCEUEHHOT0 KOHYyca

43.0npeneneHue Npou3BoIHON QYHKIINU, €€ TEOMETPUIECKOTO U
¢dusmnueckoro cmpicna. M3zydyenue npaBui u hopmyn auddepeHupoBaHms
OCHOBHBIX 3JIEMCHTAPHBIX (HYHKITHMA

44.OnpeneneHre BTOPO MPOU3BOAHOM, €€ TEOMETPHUECKOTO M (PHU3UIECKOTO
cMBbIcia. Berauciienre mpon3BoaHON 00paTHOM U CIIOKHOU (PYHKITUN

45.BbIBOJT ypaBHEHHUs KacatesibHOU. [I[puMeHeHre mpon3BoIHON K
ucciaenoBanui0 QyHKIIUN U TOCTPOEHUIO TpaduKoB
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46.0OmnpeneneHue nepBooOpa3HoOi, HEONPEIEICHHOTO U ONPEIEIEHHOTO
UHTErpaia

47 IlpumeHeHne OnpeaesIEeHHOIO HHTErpasa il HaX0KICHUS 101 a 1
KpUBOJIMHENHOM Tpaneuuu. @opmyia Herotona—IJleitonnia

48.T'eomeTpruecKuii CMBICI OTPEICIIEHHOT0 MHTETpaia. Berancienue miomiaaei
KPUBOJIMHEWHBIX TPaNevi

49.Bblunciienue o0beMa KyoOa, MpsIMOYTOJIbHOTIO NapaJuleenueia, IpU3MBbl,
LUIMHAPA

50.Brruncienne obbema mupaMubl, KOHyca, Iapa

51.Bprurcnenue Miomaan MOBEPXHOCTU HWINHPA, KOHYca, CPEpbI

52.0Onpenenenne coObITHI, BEPOSITHOCTH COObITHS. ClIOKEHUE U YMHOXKECHHE
BeposTHocTel. Mcnbitanus beprym

53.luckpeTHas ciry4aiiHas BETUYUHA. 3aKOH paclpeieTICHUs CITydaitHOM
BEJIMYUHBI

54.I1peobpa3oBaHre ypaBHEHUH 1 HEPABEHCTB B PABHOCUJIbHBIE IaHHBIM.
Pemenue panyoHanbHbIX, UPPALMOHAIBHBIX, IOKA3aTEIbHBIX,
Jorapu(pMUUECKUX, TPUTOHOMETPUUECKUX YPaBHEHUH U ypaBHEHUM C
napameTpamu

KpuTepun oieHKH BbINOJHEHUSI PA0OTHI

Ouenka KonnuecTBo 3a/1anuii, BBITTOJHEHHBIX
MIPaBUIIBHO,
HE0OXO0AMMOE ISl TOTYYEHUS OIEHKH
«2» 4 1 MmeHee
(HEYIOBJIETBOPUTEIIHHO)

«3» (YIIOBJIETBOPUTEIIHHO) 5-6
«4y» (xopor1io) 7-8
«5» (OTIMYHO) 9-10
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