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1. O0mass XapakTepUCTHKA NPUMEPHO padodedl NporpamMmbl
00111e00pa30BaTEILHON JUCIUILIHHBI

Ob6mieoOpazoBarensHas  auciuiimHa OOJ[.11  Marematuka — siBIsieTcs
00s13aTEIHPHON YacThIO0 00Me00pa30BaTENILHOTO IIUKIIA 00pa30BaTEIHLHON MPOTPAMMEI B
cootBeTcTBUM ¢ PI'OC CIIO mno 08.02.01 CTtpouTenbCTBO M AKCIUTyaTalus 31aHUN U
COOPYKECHUH

1.2. He.]'lld U INNIAHUPYEMBIEC PE3YJIbTAaThl 0CBOCHUA ITUCIHUIIINHDBI:

1.2.1. Hean TUCUUNJINHBI:

Conepxkanne mporpaMMbl — obOmieoOpazoBaTenbHOr — auctnuminael - OO/.11
MartemaTnka HampaBJIeHO Ha JTOCTHXKEHUE PE3YJIbTATOB €€ U3yUeHUsI B COOTBETCTBUU C
tpedoBanusiMu GI'OC COO c¢ yuderom npodeccuoHanbHoi HampasieHHocTd PI'OC
CIIO.

1.2.2. TIlnanupyemble pe3yJbTaThbl OCBOEHHUsI 001Ie00pa3oBaTeIbLHOM
aucUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaYeHHe TUCUUIUIMHA UMEET NMpU (POPMUPOBAHUM U PA3BUTUU OOLIUX
KOMIETEHIIMH U TPOo(eCCUOHATIbHBIX KOMIIETEHIIUH.



Koa n naumenoBanue popmMupyembix
KOMIIeTeHIH i

OK 01. Beibupats criocoOsl penieHus
3ama4 mpodeccHOHANBHON AeATeTbHOCTH
NPUMEHUTENFHO K Pa3nYHbIM KOHTEKCTaM

IInanmpyemsble pe3yJbTaThl 0CBOCHHS AUCHHUIIIMHBI

Oo6mmmuel

B yactn TPYAOBOI'0 BOCIIMTAHUSA:
- TOTOBHOCTH K Tpyay, OCO3HAHHUC NECHHOCTHU MaCTCPCTBa,

TpyAOIO0HE;

- TOTOBHOCTh K AKTHBHOM JIeSTEIbHOCTH
TEXHOJIOTHYECKOH M COIMANBbHOW  HAMpaBJICHHOCTH,
CIIOCOOHOCTD MHULIMUPOBATS, IIAHUPOBATh u

CaMOCTOSITETTFHO BBITIONHATE TAKYIO NESTEHHOCTS;
- WHTEpeC K pa3IUYHBIM cdepaM TpodeCcCHOHATBHOMI
JIeATeIbHOCTH,

OBJaneHue YHHUBepPCaJIbHbIMH
NMO3HABATEJIbLHBIMH JeHCTBUSAMH:

a) 0a30Bble JJOrHYecKHe JelHCTBHSA.

- CaMOCTOSTEIILHO (OPMYJIHPOBATh M aKTYaIH3HUPOBATh
poOIiIeMy, pacCMaTpUBAaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBaHHUS
JUTsI CpaBHEHHMS, KiTacCU(UKALUU U 0000IIEeHUS;

- OIIPEIENATh LEIH JISATSIIbHOCTH, 33J[aBaTh MapaMeTphl U
KPUTEPUU UX JIOCTHKEHHS,

- BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpuBaeMbIX SBICHUSIX;

- BHOCUTHL KOPPEKTUBbBI B JCATCIBHOCTbL, OIICHUBATH
COOTBETCTBHE pE3yJIbTaTOB IIENSAM, OIEHHBATh PHUCKHU
MTOCJICICTBUH ACATCIIBHOCTH;

- pa3BuUBaTb KpPCAaTHUBHOC MbLIIUJICHUEC IIpU PECUHICHUN
YKU3HEHHBIX MPOOIIEM

0) 0a30BbBIE HCCIEN0BATENbCKUE AeHCTBHS:

- BJIAJETh HAaBBIKAMH Y4YeOHO-HCCIICJIOBATEIBCKOW H

yueOHbIMH

MPOEKTHOW  JIEATENIbHOCTH, HABBIKAMM  pa3pelieHus
mpooem;

- BBISABJISTH MIPUYNHHO-CJICACTBCHHBIC CBs3HU )51
AKTyaJIu3upoOBaThb 3agavy, BBIABUI'ATh TUIoTE3y €€

peUICHU, HAXOAUTb apryMCHTBI JJIs JOKA3aTCIbCTBA

JAucuunanHapHabie2
-BJIAJICTh METOJAMU JIOKA3aTeIbCTB, aJTOPUTMaMHU
peleHus 3ajau; yMCEHHUE (hopmynHpoBaTh

OTIpEICJICHHSI, aKCHOMBI M TEOPEMBI, NMPUMEHSTH HUX,
MPOBOJUTH JOKa3aTeNbHBIC pPACCyKACHUS B XOAe
peleHus 3a1ad;

- YMETb OIEpPHPOBaTH IOHSITHUSAMH: CTENEHb YHCIA,
norapmbM quciia; YMCHHC BBIIIOJHATE BBIYHUCIICHUC
3HaYEHUH W  TpeoOpa3oBaHUS  BEIPAXEHWH  CO
CTETICHSAMH U JIOTapu(pMaMu, TpeoOpazoBaHus IpOOHO-
panroOHAJIIbHBIX Bblpa)KeHI/II\/'I;

- YMETb ONIEPUPOBATh MOHATHAMH: palUOHAILHBIE,
HppalMOHajJbHbIE,  IIOKa3aTelbHblE,  CTEICHHBIC,
JorapuMuUecKkrie, TPUTOHOMETPUIECKUE YpaBHEHHS
1 HCPABCHCTBA, X CUCTCMBI;

- YMETb ONEpUPOBATh  MOHATHAMM:  (QYHKIHS,
HenpepbIBHAS ¢$byHKUMA, MIPOU3BOHAS,
nepBooOpasHasi, OINpeNeNICHHBI HHTEerpai, YMeTb

HAXOJUTh TIPOM3BOJIHBIC 3JEMEHTAPHBIX (QYHKIHUA,
UCTIONB3Ysl CIIPaBOYHBIE MaTEepPHANbl; HCCIEIOBaTh B
NpOCTEHINX cay4asx (QYHKIUM Ha MOHOTOHHOCTD,
HaXOJUTh HauOOJIbIINE W HaWMEHbIIUE 3HAYCHHS
GyHKIMHA;  CTPOUTH  TrpaUKW  MHOTOWICHOB  C
UCIIONIb30BaHUEM armapara MaTeMaTHYECKOTO
aHalin3a; TPUMEHATh MPOM3BOJHYIO MpPU PEIICHHN
3aJad  Ha  JBI)KGHME,  pewmarh  MPaKTHKO-
OPHCHTHUPOBAaHHBIE 33Jaud Ha  HAWOOJbIIHE U
HAaUMEHBIIME 3HAYEHWs, HAa HaXOXKJICHHE MYTH,
CKOPOCTH U YCKOPEHHS;

- yYMeTb ONEpHUpOBaTh MOHITUSMH: palMOHAJIbHAS
GyHKIMS, TOKa3zaTenbHas  (YHKIHWS, CTENCHHAs
¢$yHKUWA, JorapudmMuueckas ¢byHKLHS,
TPUTOHOMETPUYECKUE (PYHKIUH, 0OpaTHbIe (QYyHKIHU;

1YKa3sbiBatoTcs GopmMpyemble TMYHOCTHbIE U MeTanpeameTHble pe3ybTaTthl M3 ®rOC COO (B nocneaHel pegakumm ot 12.08.2022) B oTrnaronbHo popme
2 lncumnamHapHble (NpeaMeTHbIe) pe3yibTaTbl YKa3blBatOTCA B COOTBETCTBUM C MX NOMHbIM NepeyHem Bo PFOC COO (B nocneaHel pegakumm ot 12.08.2022)



CBOMX YTBEP)KICHHUil, 3a7aBaTh MapaMeTPbl U KPUTEPUU
PELICHNS;

- aHANM3WUPOBATh TMOJYYCHHBIC B XOJE PEIICHUSA 3aauu
pe3yIbTaThl, KPUTHYCCKHA OICHHUBATH UX JIOCTOBEPHOCTD,
POrHO3MPOBATh H3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeTh TEPEHOCHTb 3HAHHS B [O3HABATENBHYIO W
MPAKTHYECKYIO 00TaCTH KHU3HEACIATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIAMETHBIX
obuacTeii;

- BBIABUI'aTh HOBBLIC HJCHU, HpCI[JIaFaTB OpI/IFI/IHaJILHLIC
MOJXOABI ¥ PEIICHUS;

- CIIOCOOHOCTH HX HCIIONIB30BAaHUS B ITO3HABATEILHON
Y COLIMAJIbHOM MPaKTHKE

YMEHHE CTPOUTh TpapuKd M3IyYeHHBIX (QYHKIHH,
UCTIONB30BaTh TPaQUKH TPH H3YYCHWH HPOLECCOB H
3aBUCHUMOCTEH, TpU pelIeHUH 3aJad U3 JpYyrux
y4eOHBIX TpPEAMETOB M 3aJad W3 pPealbHOM JKH3HH,
BBIDAXATh  (OpPMYJIaMH  3aBUCHMOCTH  MEXKIy
BEJIMYMHAMU;

- YMETh pelarb TeKCTOBBIE 33Ja4yll Pa3HBIX TUIOB (B
TOM YHCJIE HA TPOLEHTHI, IOJH U YacTH, HA JIBIKEHHE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 33Ja4H
u3 00NacTH yHpaBieHUS JIMYHBIMH aWl CEeMEHHBIMH
(¢uHAHCAMM); COCTABIATH BBIPAKCHUS, YpPaBHEHUS, U
HEpaBEHCTBA W HMX CHCTEMbI II0 YCIIOBHIO 33/1a4H,
UCCIIEIOBAaTh TIOJNyYEHHOE pelIeHHE U OICHUBATh
MIPaBIONIOI00HOCTH PE3yIbTATOB;

- yMeTb  ONEepHpPOBATh  TOHATHAMHU:  CpEIHEe
apudmeTHIecKoe, Me/naHa, HaunOomblee u
HavMEHbIllee  3HAUEHWs,  pa3Max, JAUCHEepCHs,
CTaH/APTHOE OTKJIOHEHHWE YHCIOBOTO HAaOOpa; yMeTb
W3BJICKATh, MHTEPIPETUPOBATH MH(OpMAIHIO,
OpeACTaBICHHYI0 B TabiuWmax, Ha jadarpaMmax,
rpadukax, OTpaXkaromIyro CBOHCTBA

peaNbHBIX TPOIECCOB W  SIBICHHWH; NPEICTABIATH
UHQOPMAIMIO C TOMOIIBI TAaONMHUIl W JUaArpaMu;
UCCIIEIOBATh CTATUCTUYECKUE JIAaHHBIE, B TOM YHCIE C
NPUMEHEHNEM TpauiecKrX METOIOB U 3JIEKTPOHHBIX
CpPE/CTB;

- YMETb ONEPUPOBATH MOHATUSIMHU: CITy4aHHBII ONBIT H
cillyyaiiHoe  COOBITHE, BEpOSTHOCTH  CIy4YaiHOTO
COOBITHS; YMEHHE BBIYHCISTH  BEPOSATHOCTH C
WCTIOB30BaHNEM TpahUYecKUX METOJIOB; NMPHUMEHSThH
(OpMyNBl CIOKEHUSI M YMHOXEHHS BEPOSITHOCTEH,
KoMOuHaTopHble (GakTel U (HOPMYJBI IMPH PELICHUH
3a]a4; OICHHBATh BEPOSTHOCTH PEANBHBIX COOBITHIA;
3HaKOMCTBO CO CJIyYailHBIMH BEJIMYMHAMH; yMEHHE
MIPUBOJIUTH IPUMEPBI

MIPOSIBJIICHUS 3aKOHA OOJIBIINX YHCENl B MPUPOAHBIX U
OOIIECTBEHHBIX SBICHUAX;

- yMEeTh ONEepHPOBaTh MOHATHSAMHU: TOYKA, MHpsAMasd,



IUIOCKOCTh, ~ HPOCTPAHCTBO,  ABYTPAaHHBIH  YTOI,
CKPCIIMBAIOMINECS  TPSIMBIE, TApALICTBHOCTh |
MEePIEHANKYISIPHOCT TPSAMBIX U IUIOCKOCTEH, Yrou
MEKIY MPSIMBIMH, YTOJI MEXKY TPSIMOH U IUIOCKOCTBIO,
YTOJI MEXAY IUIOCKOCTSIMH, PAcCTOSHHE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMU, PACCTOSTHHE
MEXIy IUIOCKOCTSIMHM;, YMEHHE HCIONb30BaTh IpH
pemIeHNH 3amad  HM3ydeHHBbIE (AKTBI W TEOPEMBI
IUTAHUMETPHUN; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB
OKpPY’KaloILlero MUpa;

- yYMeThb OIEpUpPOBATH IOHATHAMH: MHOTOTPAaHHUK,
CeYCHHWE MHOTOTpaHHUKa, KyO, MapaulelenuIen,
npusMa, nupaMmuaa, ¢Gurypa M IOBEPXHOCTh
BpallleHHs, HWIMHIpP, KOHYyC, Imap, cdepa, CEYCHUS
(urypsl BpalieHus, TUIOCKOCTh, Kacaromascs chepsl,

WIMHIpA,  KOHYcAa, TUIOIA/b MOBEPXHOCTH
NUpaMUIBI, IOPU3MBI, KOHyCa, UWIWHApPA, INIOMIAIb
cdepsl, 00BemM KyOa, MIPSIMOYTOJIEHOTO

napaulesieniunea, MHPaMUIbl, TPU3MBL, IHIMHIPA,
KOHYCa, IIapa; yMeHUe U300pakaTh MHOTOTPAaHHUKHU U
MOBEPXHOCTH BpAIICHHs, HMX CEUCHUS OT PYKH, C
TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB H 3JIEKTPOHHBIX
CPEICTB; YMEHHE paclo3HaBaTh CHMMETPHIO B
NPOCTPAHCTBE: YMEHHE pACIO3HABaTh IPAaBHIIbHBIC
MHOTOTPaHHUKH;

- yMeTh ONEpHPOBaTh TMOHATUSMH: JBIKEHHE B
NPOCTPAHCTBE, MOA00HBIE (UTYPBI B TPOCTPAHCTBE;
HCIOJIb30BaTh OTHOLICHUE IUIOLIAieii TOBEPXHOCTEN U
00bEMOB MONOOHBIX (Uryp THpW pemieHun 3afay:
YMETh BBIYUCIISITH TEOMETPUUECKNE BEIMYHMHBI (JUIHHA,
yroj, IUIOIIAAb, OOBEM, IUIOMAAb IOBEPXHOCTH),
WCHOJNB3YS U3y4eHHbIE (POPMYJIIBI K METOABI,

- yMEeTh OIEPHPOBATH IMOHATHIMHU: TPSMOYTOJIbHAS
cUcTeMa KOOpJAWHAT, KOOPJMHATHI TOYKH, BEKTOP,
KOOPAWHATHI BEKTOPA, CKAJSIPHOE MPOU3BEICHHUE, YTOJl
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IpPOH3BEICHHE
BEKTOPa HA YHCIIO: HAXOAUTH C MOMOIIBIO M3yYSHHBIX
(bopMyn KOOPAMHATHI CEPEANHBI OTPE3Ka, PACcCTOSHUE



MEXIY JIBYMS TOUKAMMU:

- yMeTh BBIOMpATh TMOAXOIAMINNA HM3YUCHHBI METO]
JUISL pellieHns 3a/1a4yl, paclo3HaBaTh MaTeMaTHUECKUe
(bakThl ¥ MaTeMaTHYECKHUE MOJICIH B TMPUPOIHBIX U
OOIIIECTBEHHBIX SIBIIEHUSIX, B HWCKYCCTBE, yMEHHE
NPUBOAUTH MPUMEPHl MATEMATHYECKHX OTKPBITUI
POCCHIICKOM M MUPOBON MaTEMAaTHUYECKON HAYKH.

- YMETh ONEpPUPOBATH MOHATUSIMU: OIpPEACIICHUE,
aKCHOMa, Teopema, CIEICTBUE, CBOMCTBO, MPU3HAK,
JOKa3aTeNIbCTBO,  PaBHOCHIBHBIE  (POPMYITHPOBKH;
yMEHHE (dopmynupoBartb obpartHOe "
MPOTHUBOIIONOKHOE YTBEPKICHHUE, NPUBOAUTH
OpUMEPBl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOT
MaTeMaTUIECKOM WHIYKITAH; MIPOBOIUTH
JIOKa3aTeJIbHbIE PACCYXKACHHUS IpPH PELICHUU 3ajad,
OLICHUBATh JIOTHUECKYIO IPAaBUIBHOCTD PACCYKICHUM;
- yMETh OIEPUPOBATH TOHATUSAMH: MHOXKECTBO,
MOAMHOKECTBO, ONEPALUX HaJl MHOKECTBAMU; YMEHUE
HCIOb30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapar
JUTSL ONMCAHMS PEANbHBIX IMPOLECCOB M SIBIEHUH TpU
pelleHrH 3ajad, B TOM YHWCIIE W3 APYTHX y4eOHBIX
NPEAMETOB;

- yYMEThb OIEPUPOBATh MOHIATHAMU: Tpad, CBI3HBIN
rpad, nepeBo, HHMKI, Tpad Ha IUIOCKOCTH; yMEHHE
3aJ1aBaTh ¥ OMHCHIBATH rpadbl

Pa3IMYHBIMHA CIIOCO0aMHU; KCIIONB30BaTh Tpadbl Tpu
pelLIeHuy 3a1ay;

- yMeTb CBOOOJHO ONEpPHPOBATH  MOHATHAMH:
coueTaHue, MEePEeCTaHOBKA, YMCIO COYETAHUN, YHUCIIO
MePEeCTaHOBOK; OMHOM

HeloToHa; yMeHHE IPUMEHATh KOMOMHATOPHBIC (DAKThI
Y pacCyKISHHS I PEeIICHHS 3a/1a4;

-yMETb ONEPUPOBATH MOHITUIMU: HATYPAIBbHOE YHUCIIO,
LeJ0€ YHCI0, OCTATOK IO MOAYJI0, pPallOHaIbHOE
YHCIIO, HMppalMOHAJIFHOE  YHCIIO, MHOJKECTBa
HaTypaabHBIX, ETBIX, paIMOHAILHBIX,
JNEUCTBUTEIBHBIX  YHCEN; YMEHUE HCIIOJIb30BaTh
MIPU3HAKU JIETMMOCTH, HAMMCHBIIIHIA OO TETUTEIb



1 HamMeHblIee olmiee KpaTHOe, anropuTM EBkimmma
IpU pEIICHWH 3a/1ad; 3HAKOMCTBO C Pa3IMIHBIMHU
MO3ULIMOHHBIMU CUCTEMAaMH CUHCIICHUS,

- YMETh CBOOOJHO OIICpUPOBATH MOHATHAMH: CTCIICHb
C IETIBIM TOKa3aTesieM, KOPEeHb HAaTypaJIbHOI CTEIeHH,
CTElIEHb C PalMOHANBHBIM IIOKa3aTeJeM, CTENeHb C
JNEHCTBUTEIbHEIM  (BEIIECTBEHHBIM)  IOKa3aTelsieM,
jgorapuM dYWCIA, CHHYC, KOCHHYC ¥ TaHTEHC
MIPOU3BOJILHOTO YUCTIA;

- yMeTb OIEpUPOBaTh MOHATHUSIMH: TOXIECTBO,
TOXJICCTBEHHOE npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YpaBHEHHWII M HEPaBEHCTB,
PaBHOCHIBHOCTh YpaBHEHHH, HEPaBEHCTB U CHCTEM,
panMoHaNIbHBIE, HWPpPAIMOHANBHBIC, IIOKa3aTeNbHEIE,
CTENEHHbIE, JIoTapu(YMUUECKHE, TPUTOHOMETPHUIECKUE
ypaBHEHUS, HEPABEHCTBA U CHUCTEMbI; YMEHHE pellaTh
yYpaBHCHHUS, HEPABEHCTBA W CHCTEMBI C TOMOIIBIO
Pa3IUYHBIX MIPUEMOB; pemats ypaBHEHHS,
HEpPaBEHCTBA M CHUCTEMBI C IapaMeTPOM; NPHMEHSThH
yYpaBHEHUS, HEPABEHCTBA, WX CHCTEMBI JIJIsI pEICHHS
MaTeMaTHYeCKHX 33/1a4 U 3a71a4

-yMeTh CBOOOIHO OIEPUPOBATH MOHATHAMH: TIpaduK
¢dbyHKIMYU, oOpaTHas GYHKIUS, KOMIIO3UIUS QYHKIIHIA,
TvHeHHas  QYHKUUS,  KBajpaTHyHas  (QYHKIUS,
CcTeneHHas (QYHKIMS C [eIbIM  [OKa3aTeleMm,
TPUTOHOMETPUYUECKHUE ¢byHKINH, oOpaTHbIe
TPUTOHOMETpPUUYECKUE (DYHKIMM, TIOKazaTelpHas U
ngorapupmuueckas  QyHKOUHM; yYMEHHE  CTPOHUTH
rpadukd  QYHKOMHA, BBIIONHATH MpeoOpa3oBaHMs
rpa¢ukoB (QpyHKIMIA; yMEHUE HCIOIb30BaTh Tpaduku
(GyHKUME A7 U3y4YeHHs MPOLIECCOB M 3aBHCUMOCTEH
MIPH PELICHUH 3aJa4 U3 JPYTruX yu4eOHBIX NPEeAMETOB U
W3  peaNbHOW JKWM3HHW; BBIpaXaTh  QopMylnamu
3aBHCUMOCTH MEXy BEJTMUYNHAMU;

yMEHHE CBOOOAHO OIEpHUPOBATh MOHATUSIMH: YETHOCTD
(YHKIWY, TEPUOJMYHOCTh (YHKIIUHU, OTPaHHYEHHOCTh
GyHKIMM, MOHOTOHHOCTh  (DYHKIMH, SKCTpEeMyM
¢byHKIMy, HauOoyblIee W HAaWMEHbINEE 3HAYCHHS



(yHKIMM Ha TNPOMEXYTKE; YMEHHE NPOBOAUTH
rccienoBanne GyHKINM;

YMEHHUE HCIOJb30BaTh CBOMCTBA U Tpaduku (PyHKIHMN
JUId pEIICHUs] YpaBHEHWMH, HEPAaBEHCTB U 3a4ad ¢
mapameTpamMy;  HM300pakaTb ~Ha  KOOPAWHATHOW
IUIOCKOCTH  MHOXKECTBa  pEICHHH  ypaBHEHWA,
HEPaBEHCTB U UX CHUCTEM;

- yMeTb CBOOOIHO ONEpPHPOBATH  IOHATHAMHU:
MOCTIeIOBATEILHOCTD, apu(MeTHYecKas IMporpeccus,
reoMeTpuyecKas nporpeccus, OeCKOHEYHO
yObIBaroIIasi reoMeTpudecKas MPOTPEccHs; yMEHHE
3aJaBaTh IIOCJIENOBATENBHOCTH, B TOM 4YHUCIE C
MOMOIIBIO PEKYPPEHTHBIX (HhOpMYIT;

- yMEThb OINEpPHUPOBaTh MOHSATHAMHU: HEHPEPHIBHOCTH
(dbyHKIIMH, acUMOTOTH Tpaduka (QyHKIWH, TepBas U
BTOpasi MPOW3BOJHAs (QYHKUUH, TE€OMETPHUUSCKHHA U
(u3nvecKkuii CMBICT TPOU3BOJAHON, TepBOOOpa3Hasd,
OTIpEICJICHHBIN HHTErpall; YMEHUE HaXOAUTh
acUMIITOTHl Tpaduka (yHKUHH; YMEHHE BBIYHCIISTH
NPOU3BOJHBIE CYMMBI, NPOHM3BEJCHHS, YacTHOTO U
KOMIO3MIMH  (YHKUMH, HAaXOAWTb  YpaBHEHHE
KacaTenbHOH K  rpadpuky  QyHKOMH;  yMEHHE
UCIIOJIb30BaTh  MPOM3BOJHYIO JIJISl  MCCIEAOBAHHS
GyHKUWH, UIS HAXOXKACHUS HAWIYYIIETO PEIIeHUs B
MIPUKJIAIHBIX, B TOM qucie COLMANIbHO-
SKOHOMHYECKMX ¥  (QU3MYECKHX  3aja4ax, JUis
OTIpEJICNIEHUsI CKOPOCTH M YCKOPEHUS, HaXOIUTh
IOIAaAn U 00beMbl (PUTYp C TOMOILIBIO MHTETpaia;
MIPUBOJIUTH MPUMEPHI MaTeMaTH4ecKOro
MOJICJIMPOBAHHUS C TIOMOIIbIO U QepeHITnATEHBIX
YpaBHEHUH;

- YMETb ONEpHpOBaTh MOHATHUAMHU: KOMIUIEKCHOE
YKCII0, COTPSHKEHHBIE KOMIUIEKCHBIE YUCIa, MOIIYTh H
apryMeHT KOMIUIEKCHOTO 4uclia, QopMa 3amucu
KOMIUIEKCHBIX qHcen (reomerpuueckas,
TPUTOHOMETpHUUECKasi W anrebpamdeckas); yMeThb
IIPOU3BOIUTH apudmeTndyeckue  JAeHCTBUA c
KOMIUICKCHBIMM ~ 4MCJIaMH; IPUBOJUTH  IPUMEPHI
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HCIOJIb30BaHUsI KOMILIEKCHBIX YHCET,;

- YMETb CBOOOIHO ONEPUPOBATH MOHATHSIMHU: CpPEeIHEE
apugmeTHIecKoe, Me/IMaHa, HaunOobIIee u
HauMeHbIllee  3HAYeHus,  pa3Max, JAHUCIEpCHs,
CTaHIAPTHOE OTKJIOHEHHE IJI OIHCAHUSl YHUCIOBBIX
JAHHBIX; YMEHHME HCCIIEIOBaTb  CTaTUCTHUYECKHE
JaHHbIe, B TOM YHUCIE C MPUMEHEHHUEM IpadUuecKux
METOAOB U 3NEKTPOHHBIX CPEICTB; TIpaduyecku
HCCIIEI0BaTh COBMECTHbIC HAOIIOACHUS C IIOMOILIBIO
JMarpaMM pacceuBaHUs U JINHEHHON pPErpecChy;

- yMeTb HaXxOOUTh BEPOATHOCTH COOBITHH ¢
HCIONB30BaHUEM TIpaUUYeCKUX METOIOB; MPUMEHSIThH
UIs  peuieHust 3amad4  (QOpMyNbl  CIOXKEHUS U
YMHOXEHHS  BEpOSITHOCTEH,  (QOpMyny  IMOJIHOU
BeposTHOCTH, (opmyny bepHymuM, KOMOMHATOPHBIC
(dakTel ©W  QOpMYyJBI; OIEHUBaTh  BEPOSTHOCTH

peanbpHBIX COOBITHI; yYMEHUue OIEPUPOBATH
MOHATUSIMU: CllydaliHas BEJIUYMHA, paCIpeNeiICHUe
BEPOATHOCTEH, MaTeMaTH4YeCKoe 0’KHMJIaHUE,

JUCTIEpCUs] U CTAaHAAPTHOE OTKJIOHEHHWE CIyd4alHOU
BEJINYMHBL, (QYHKIUHM DACTIPEACICHUS] W IJIOTHOCTU
PaBHOMEpHOTO, IIOKa3aTeJbHOTO W  HOPMAIBHOIO
pacnpeneneHuil; yMEHHE HCIOJIb30BaThb CBOMCTBa
U3YYEHHBIX PACHPENCICHUA JUIsl pEeLeHus 3a]ad;
3HaKOMCTBO C IIOHATHSMH: 3aKOH OOJIbIIMX YHCe,
METOABl  BBIOOPOUYHBIX  HCCIICAOBAaHWN;  yMEHHE
MIPUBOAUTH MPHUMEPHl NPOSBICHUS 3aKOHA OOJBIIUX
YHCel B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHHIX;

- yMeThb CBOOOJHO ONEPHPOBATH MOHATHIMHU: TOUKA,
npsiMas, IUIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd,
IJIOCKUHM YroJi, IBYTPaHHBIN yroi, TPEXIPaHHbIA yrod,
MIEPECEKAIOIINECS, TTAPAJIENIBHBIE ¥ CKPEIIUBAIOIINAECS
IpsAMBIE, MAPAJUIEIBHOCT W IEPHEHIUKYIISIPHOCTD
NPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy INPSMBIMH, YIOJ
MEXIy MNpsAMOM UM  IUIOCKOCTBIO, YIOJl — MEXAy
IJIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh IPU PELICHUU
3aJa4 M3ydeHHblEe (DAaKTBl M TEOPEMBl IJIAHUMETPHM;
YMEHHE  OLEHMBAaTh  pa3Mepbl  OOBEKTOB B
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OKpY)KaloIleM  MHpe;  yMEHHe OIIepUPOBATH
MOHATHSMH: MHOTOTPAHHHK, CEYeHHE MHOTOTPaHHUKA,
MpaBUIbHBI MHOTOTPAaHHMK, TMpH3Ma, MNHUpaMHIA,
¢urypa m mMOBEpXHOCTh BpAILCHUS, LWINHIP, KOHYC,
map, cdepa, pa3BepTka HOBEPXHOCTH, CEUCHHUS KOHYCa
U LWIMHApA, MapajulelbHble OCH WM OCHOBaHHUIO,
ceueHWe Iapa, IUIOCKOCTh, Kacaromascs cgepsl,
IWIMHAPA, KOHyca; yMEHHWE CTPOUTh CEUYCHHUE
MHOTOTPaHHUKa,  W300paxkaTh MHOTOTPaHHUKH,
(Gurypsl ¥ TOBEPXHOCTH BPAILCHUS, X CCUCHHS, B TOM
YHCJIE C TOMOIIBIO DIIEKTPOHHBIX CPENCTB; YMEHHE
NPUMEHSTh  CBOWCTBA  T'€OMETPUUYECKHX  (HTYp,
CaMOCTOSITETIbHO  (POPMYJHPOBATh  OIpPEIeNICHHS
n3y4aeMbIX (HUTYp, BBIIBUTATh

THIIOTE3BI O CBOMCTBAaX M MPU3HAKAX I'€OMETPHUYECKUX
¢uryp, 000CHOBBIBAaTh WM ONPOBEPTaTh HX; YMECHHE
OPOBOANTH KiacCUPUKAIHMIO (QUTYp TIO Pa3IM4YHBIM
MpU3HAKaM, BBITIOJTHATD HEOOXOIMMbIe
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS;

- YMeTb CBOOOJIHO OTEPHPOBATH MOHATHAMU: TUIOIIAIb
¢burypbl, 00beM (GUTYpHI, BeIWYMHA yTiia, PACCTOSIHUE
OT TOYKH JO IUIOCKOCTH, pAacCTOSHHE  MEXIy
NPSIMBIMH, PACCTOSTHUE MEXK]TY IIIOCKOCTSIMH, TUTOIIA/b
cdepsl, MIONIAaJb MOBEPXHOCTH MHPAMUIBI, MPHU3MBI,
KOHyca, NWINHIpA, 00BeM KyOa, HpPSIMOYTrOJBEHOTO
napajieNienurena, MHPaMUIbl, MPHU3MBI, WINHAPA,
KOHYCa, [Iapa; YMEHUE HaXOJAUTh OTHOIICHUE 00BEMOB
MOJIOOHBIX QUTYD;

- yMeTb CBOOOJHO  ONEpHPOBATH  HOHATHAMHU:
JBIDKEHHE, TapajuleIbHBIA TIEPEHOC, CUMMETpHUs Ha
IUIOCKOCTA W B TPOCTPAaHCTBE,  IOBOPOT,
npeoOpa3oBaHue 1omoOus, MOAO0OHBIE  (UTYPHI;
yYMEHHUE pacrio3HaBaTh paBHbBIE U TOJ00HbIE QUTYPHIL, B
TOM 4YHCJIE B TPHUPOJIE, HCKYCCTBE, aAPXHTEKTYpE;
YMEHHE HCIIOJIb30BaTh T€OMETPHUUECKUE OTHOIICHUS,
HAXOJIUTh T'€OMETPHUYECKHE BEIUYMHBI (JUIMHA, YTOJ,
IJIOMIAIh, 00BEM) MPHU PEIICHUH 3a7ad W3 JPYTHX
y4eOHBIX NIPEMETOB U U3 PEaIbHOM KU3HH;
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OK 02. VMicionp30BaTh COBpeMEHHBIE
CpeZCTBa MOKMCKa, aHATH3a U
MHTEpIpEeTAN HHPOPMALIH, 1
UHQOPMAIMOHHBIE TEXHOJIOTHHU JIISI
BBITIOJTHEHHUS 33724 MPOo(eCcCHOHAIBHOM
JeSITeTbHOCTH

B 00/1acTH IEHHOCTH HAYYHOTO MO3HAHUSA:

- c(OpMHPOBAaHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAayKH M OOIIECTBEHHOW TNPAaKTUKH, OCHOBAHHOTO Ha
JIUajore KymnbTyp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO
MecTa B MOJIUKYJIbTYPHOM MHPE;

- yMeTb CBOOOIHO  ONEpPHPOBATH  IOHATHAMHU:
MpSMOYIOJIbHAs ~ CUCTEMa  KOOPAMHAT,  BEKTOp,
KOOpJMHATBl TOYKH, KOOPAWHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BEACHUE BEKTOpa Ha  YHUCIIO,
pas3jio)KeHHe BeKTopa 1o  0asucy, CKalsipHOE
MIPOU3BE/IEHUE, BEKTOPHOE NMPOU3BEACHUE, YTOI MEXKAY
BEKTOpaMM: YMEHHME HCIOJb30BaTh BEKTOPHBIH U
KOOPAWHATHBIA METOA ISl PEIICHHUs] T€OMEeTPUIECKUX
3aJad M 3a1a4 JPYIHX y4eOHBIX TPEAMETOB;
ONepUpOBaTh TMOHATUSAMH: MaTpuma 2X2 u 3X3,
OTIpENCJINTENIb MAaTPHUILIBI, TEOMETPUUYECKUH CMBICI
OTIpENICIINTEIIS;

- YMETh MOJENINPOBATh peajbHbIE CUTYyallud Ha S3bIKE
MaTeMaTHKH: COCTAaBJIATh BBIPAKEHUS, ypaBHEHUS,
HEpaBEHCTBA M MX CHCTEMBI IO YCIOBHUIO 3aJauH,
UCCIIEI0BATh IIOCTPOEHHBIE MOJIENHU C UCIOIb30BAHUEM
anmapara anreOpbl, UHTEPIPETUPOBATH IONyYSHHBIH
pe3yabTaT; CTPOUTh MaTreMaTHYecKue MOJENH C
MIOMOILIBI0 TEOMETPUYECKHX MOHATHH M BEJIUYUH,
pemath CBA3aHHbIE C HUMM TPAKTHYECKHE 3aJlauM;
COCTaBJISITh BEPOSITHOCTHYIO MOJEeIb u
HHTEPIPETUPOBATh MOJIYYEHHBIH pe3yjbTaT; pelarb
MPUKJIAIHBIE 33/1a4d CPENCTBAaMU MaTEeMaTHYeCKOTO
aHaju3a, B TOM YHCIE COLUAIbHO-IKOHOMHUYECKOIO U
(U3MUECKOro Xapakrepa;

- YMeHHE BBIOUPATh MOJXOSIINN METOJ JUIsl PEILICHUS
3a/layy; TOHMMaHWE 3HAYMMOCTH MaTeMaTUKd B
W3YyYEHUH TPUPOAHBIX U OOIIECTBEHHBIX MPOLECCOB U
SIBICHUH; YMEHHE paclio3HaBaTh MPOSBIEHHE 3aKOHOB
MaTeMaTHKH B HMCKYCCTBE, YMEHHE HPUBOAUTH
MPUMEPbl MAaTEMAaTUYECKUX OTKPHITUI POCCHUICKON M
MHPOBOM MaTeMaTUYECKON HAyKH

- YMETh ONEPUPOBATH MOHITUSIMH:

panMoHanbHas (QYHKIMS, TOKazaTelbHas (QYHKIUS,
crerieHHas (QyHKIWs, Jnorapugmudeckas (QyHKIHSA,
TpUTOHOMETpUUeCKHe (DyHKUMH, 0OpaTHbIE (QYHKIHHU;
YMEHHE CTPOUTh TpaQuKH HW3YyYCHHBIX (QYHKLIUI,
HCIONb30BaTh I'pauKU MpU U3YHYEHUH IPOLIECCOB U
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OK 03. [TmaHnpoBaTH M pean30BHIBATH
cOOCTBEHHOE ITPO(ECCHOHATEHOE U
JUYHOCTHOE Pa3BUTHE,
peANPUHAMATETIBCKYIO ICSTEIBHOCTD B

- COBEpIICHCTBOBAHME SI3BIKOBOM M  YHUTATEIbCKOU
KYJBTYpPbI KaK CPEICTBA B3aUMOICUCTBHUS MEXTY JTFOIbMHU
Y TIO3HAHUS MUPA;

- OCO3HaHWE IICHHOCTH HAy4YHOW  JesSTeIhHOCTH,

TOTOBHOCTh OCYILECTBIIATh IIPOCKTHYIO u
HCCJIEIOBATENbCKYIO AESITEIbHOCTh WHAUBUAYAIBHO U B
rpynmIe;

Ogiagenue YHUBepcaJIbHbIMHU y4eOHbIMH

NMO3HABATEIbHBIMU A€l CTBUAMM:

B) padorta ¢ undopmanmeii:

- BIAACTh HAaBBIKAMU MOJy4YeHUS HWHDOpMALUH W3
WCTOYHHUKOB pasHbIX TUIIOB, CaMOCTOSITETILHO
OCYWIECTBIATh TIOMCK, AaHajW3, CHCTEeMAaTU3alHI0 |
MHTEPIPETAINI0 HHPOPMAIIUH PA3INYHBIX BHIOB U (hopm
NpeCTaBICHUS;

- CO3[aBaTh TEKCTHl B Pa3IMUYHBIX (opMarax C y4eTOM
Ha3HaueHWs uWHQOpMAIMM W MEJNeBOH  ayJuTOpHH,
BEIOWpas ONTHMalbHYIO (QOpPMY TPEACTABICHHS U
BU3yaJIM3allly;

- OLICHUBATh JOCTOBEPHOCTD, JICTUTUMHOCTbD
nH(OpMALINH, €€ COOTBETCTBUE IMPABOBBIM M MOPAJIBbHO-
STHYECKHM HOPMaM;

- HCIOJNB30BaTh  CpeACTBa  WHPOPMALMOHHBIX |
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA B penieHnn
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX W OpPraHH3alMOHHBIX
3aj1a4 ¢ COOIOJICHNEM TPeOOBaHMI I)PrOHOMHUKH, TEXHUKH
0€30I11aCHOCTH, TUTHUEHBI, PECYpCOCOepeKeHH s, TPABOBBIX
M OTUYECKUX  HOpPM, HOpPM  HH(DOPMAIIMOHHOH
0e30ImacHOCTH;

- BJIaACTb HaBBIKaAMHW pacCllO3HABaHUA W 3allWUThI
uHpopMaluy,  WHPOPMALMOHHOH  0E30IMacHOCTH
JMYHOCTH

B 001acTH 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

- c(hOpMUPOBAHHOCTH  HPABCTBEHHOI'O  CO3HAHMA,
9TUYECKOTO MTOBEACHHS;

- cnocoOHOCTh OLIGHUBATH CUTYAIMIO U MIPHUHUMATD
OCO3HAHHBIE PEUICHUs], OPUCHTHPYICh HA MOPAIHHO-

3aBUCHUMOCTEH, IPU peIIeHUH 3aJad u3 Jpyrux
y4eOHBIX NPEAMETOB M 3a1ad M3 PEAIbHOH XHU3HH;
BBIpaXaTh  (OpPMyJNaMH  3aBUCHMOCTH  MEXIY
BEJIMYMHAMUY;

- yMeThb ONEpHpPOBaTh MOHATHAMU: TOXKIECTBO,
TOXJIECTBEHHOE npeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHCTEMa YypaBHCHUH M HEPAaBEHCTB,
PaBHOCHJIIBHOCTb yYPAaBHEHHUH, HEPaBEHCTB M CUCTEM
palMoHaJbHbIe, HppalOHATbHBIE, MOKa3aTeNbHbIC,
CTETICHHBIE, JOTapu(PMUUECKUE, TPUTOHOMETPHUECKHE
ypaBHEHUS, HEPABEHCTBA

U CUCTEMBI; YMETh PEIIaTh ypaBHEHUs, HEPABEHCTBA U
CHCTEMBI C MOMOIIBIO PA3IHYHBIX NMPHEMOB; PELIaTh
YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C IapaMeTPOM;
MIPUMEHSTh YpPaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI IS
pelieHrss MaTeMaTHYeCKMX 3afad M 3aJad U3
Pa3NUYHBIX 00JacTell HAYKH U peabHOM KU3HH;

- YMeTb CBOOOJIHO OTIEPUPOBATH OHATHIMHU:
JBIDKEHNE,TapaJUIeIbHbIH  [IEPEHOC, CHMMETpHsI Ha
IUIOCKOCTH ¥ B TPOCTPAHCTBE,  IOBOPOT,
rpeoOpazoBaHue MOJ00uS, MOA00HBIE (BUTYPHI; YMETh
pacro3HaBaTh paBHbIE U TMOJO0OHBIE (GUTYPHI, B TOM
yucie B MpPUPOJE, HMCKYCCTBE, apXUTEKType; YMETh
HCIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHUS, HAXOIUTh
reOMETPUUYECKHE BEJIMYMHBI (UIMHA, YTOJI, IUIOLIAlb,
00beM) TpH pelleHHH 3a1a4 M3 JPYruxX Y4eOHBIX
MIPEIMETOB U U3 PEaIbHOM KU3HU

-yMETh ONEPUPOBATh TMOHATHAMH: pPalUOHAILHBIC,
HApparrioHaILHBIE, MOKa3aTeIbHBIC, CTEICHHEIE,
norapuMU9IecKie, TPUTOHOMETPUIECKHE YPaBHEHHUS
U HEPaBEHCTBA, UX CUCTEMBI;
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npodeccruoHansHON cepe, HCIIOTB30BaATh
3HaHUA 110 (PUHAHCOBOW IPaMOTHOCTH B
Pa3TUYHBIX )KU3HEHHBIX CUTYaIUX

HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;
- OCO3HAHWE JIMYHOTO BKJIAJa B IIOCTPOCHHUE YCTOWIHMBOTO
Oynyuuero;

- OTBETCTBCHHOE OTHOIIICHUE K CBOUM POIAMTEIISM U (HITH)
IPYTHM 4JIeHaM CEMBbH, CO3/IaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATUSI LIEHHOCTEH CEeMEMHOW >XKU3HU B
COOTBETCTBUH C TPaAULIUSIMU Hapo10B Poccuu;

OBnajgeHne  YHMBEPCAJIbHBIMM  PeryJsiTHBHBIMH
AelCTBUSAMM:

2) CaMOOpraHU3alusA:

- CAMOCTOATENBHO  OCYHIECTBISATh  IO3HABATEIBHYIO
JeSTeIbHOCTh,  BBUIBISATH — MPOOJEMBI, CTaBUTb U
(dhopMynupOBaTh COOCTBEHHBIE 3aa4n B
0o0pa3oBaTeIbHOM  HESATEIBHOCTH M SKU3HEHHBIX
CUTYaIUsIX;

- CaMOCTOSITENIbHO COCTAaBIIATh IUIAH PELICHUS MPOOIEMBI
C Y4YeTOM HMEIOUIMXCS  PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IIPEAIIOYTCHU;

- 1aBaTh OLEHKY HOBBIM CUTYallHsIM;

crnoco0cTBOBaTh  (OPMHUPOBAHMIO U IPOSIBICHUIO
HIMPOKOM JpyAMIMH B pa3HbIX 00NacTsIX 3HAHWI,
MOCTOSIHHO ~ TOBBIIIATH CBOW  00pa3oBaTEeNbHBIA |

KyJbTYpHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJb30BaTh  MPUEMbl  peICKCHUH  JUIs
CUTYaIliH, BEIOOPA BEPHOTO PEIICHHUS;

- YMETh OLICHUBaThb PUCKH M CBOEBPEMEHHO NPUHUMAThH
pELIECHUS 10 UX CHHKEHHUIO;

B) 3MOLMOHAJBHBIH HWHTEJUIEKT, MPeaNnoaararommi
copMUPOBAHHOCTD:

BHYTPEHHEM MOTHBALMM, BKJIKOYAIOUIEH CTPEMIICHHE K
JIOCTHKEHHIO LN u ycIexy, ONTHMU3M,
WHUOHUATUBHOCTH, YMCHHE HeﬁCTBOBaTB,HCXOHH’H3CBOHX
BO3MOKHOCTEH;

- OMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh TMOHMMATh
SMOLIMOHATIBHOE COCTOSIHHUE JIPYTMX, YUUTHIBATh €ro MpHU
OCYILECTBJICHUH KOMMYHHKALlUH, CIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEIKUBAHUIO;

OLICHKN

- yMeTh OINEpPHPOBaTh IMOHATHUSMH: MHOTOTPAHHHK,
ceueHWe MHOTOTPaHHWKA, KyO, MapaielenuieI,
npusMa, nupamuaa, Qurypa u  MOBEPXHOCTh
BpallleHHs, IHWIMHID, KOHYC, map, cdepa, ceueHHs
(urypsl BpalieHus, TUIOCKOCTh, Kacaromasics cgepsl,

UWIMHIpPA,  KOHYCa, TUTOIIA]Th MTOBEPXHOCTH
MMPaMHJIBI, TPHU3MBI, KOHyCa, LHJIMHIPA, ILUIONIaIb
chepsr, o0BeM KyOa, MPSIMOYTOIIEHOTO

napajulefienunena, MUpaMHUIbl, NPU3MBL, LHUIUHIPA,
KOHYCa, IIapa; yMeHHe U300pakaTh MHOTOTPaHHUKH U
MIOBEPXHOCTH BpAILEHHs, HX CEYeHHs OT PYKH, C
MTOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX

CPEICTB; yMETb paclio3HaBaTb CHUMMETPUIO B
MIPOCTPAHCTBE; YMETh pAaclO3HABaTh IPABUIIbHBIC
MHOT'OI'PaHHUKU;

- YMETb ONEPUPOBATh IOHITUSAMH: NPSIMOYIOJbHAsA
CUCTEMA KOOpPJMHAT, KOOPJAWMHATBI TOYKH, BEKTOP,
KOOPJIMHATBl BEKTOPA, CKAIIPHOE TPOU3BEIAEHUE, YOI
MEXIy BEKTOpaMH, CyMMa BEKTOpPOB, IPOHN3BEICHHE
BEKTOpa Ha YMCJIO; HAXOAUTH C IIOMOIIBI M3YYEHHBIX
(hopMyIT KOOpAMHATHI CEPeIMHBI OTPE3Ka, PACCTOSHHE
MEXAY IBYMs TOUKAMH
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OK 04. Db dexTrBHO B3aUMO/ICHCTBOBATh
U paboTaTh B KOJUICKTUBE M KOMaHJIe

- COIMAJIbHBIX HABBIKOB, BK/IIOYAIOIINX CIIOCOOHOCTh

BEICTpAaWBaTh OTHOIICHUS C JIPYTUMH  JIFOJIbMU,
3a00THTBCS, TMPOSBIATH HMHTEPEC M paspeliaTh
KOH(IJIUKTHI

- TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH U
CaMOOIIPEICIICHHIO;

-OBJIAZICHAE  HABBIKAMH  Y4eOHO-HCCIIEIOBATEIbCKOM,

MPOEKTHOU U COLMATIBHOU JEATENbHOCTH;

OBJjaieHue YHUBEPCAJLHBIMM KOMMYHUKATUBHBIMH

JelCTBUSIMH:

0) coBMecTHas AeATeJIbHOCTD.

- IOHUMATh U UCTIOJIb30BATh MPEUMYIIECTBA KOMaHIHON U
WHIWBHTyaTbHOU PaOOTEHI;

- [pPUHUMATh LEIM  COBMECTHOM  JESTENBHOCTH,
OpraHU30BHIBATh U KOOPAWHUPOBATH JNCUCTBHS TO €€
JIOCTH>KEHHIO: COCTABIIATH ILUIAH ACHCTBUM, paclpencisiTh
pomM C y4eTOM MHEHHH YyYaCTHHKOB OOCYXIaTh
pe3yJbTaThl COBMECTHOM PabOThI;

- KOOPJIMHUPOBaTh M BBIIOJIHATH PabOTy B YCIOBHUSX
pealbHOTO,  BUPTYaJIbHOTO W KOMOWHHPOBAHHOTO
B3aUMOICHCTBHS,

- OCYIIECTBIISITh MTO3UTUBHOE CTPATETHUECKOE MOBEIACHUE
B Pa3IMYHBIX CHUTYyalMsIX, WPOSBIATH TBOPYECTBO U
BOOOpakeHHe, OBITh HHUITUATHBHBIM
OBJaaaenue YHHBepPCAJIbHBIMUI

JeHCTBUSIMH:

I') IPUHSTHE ceOs M IPYTHX JIO/Ieii:
- MIPUHUMAThL MOTHBBI U apTYMEHTHI IPYTUX JIFOJEH TIpH
aHaJIu3€e Pe3yJIbTaTOB AESATEIbHOCTH;

- IpU3HABaTh CBOE MPaBO U MPaBO JPYrUX JoAed Ha
OIINOKH;

PeryJsiTHBHbIMH

- Ppa3BUBATh CIIOCOOHOCTh ITOHUMATH MHp C IO3ULIUN
APYTroro 4eJI0BCKa

- YMETh ONEPUPOBATh MOHATHAMU: CITyYalHBII OIBIT U
ciiy4aiiHoe  CcOOBITHE, BEpPOSTHOCTh  CIYYailHOTO
COOBITHSI;  yMEThb  BBIYMCIATH  BEPOSITHOCTH €
UCIOJb30BaHUEM TPaUUYECKUX METOAOB; MPHUMCHATH
(hopMyJIbI  CIIOKEHUSI M YMHOXCHHS BEPOSTHOCTEH,
KOMOMHATOpHBIE (aKTHI U (QOPMYIBl TPU PEHICHUN
3aJa4; OLEHHBAaTh BEPOSTHOCTH PEANBHBIX COOBITHIA;
3HAaKOMCTBO CO CJ'Iy‘IaI\/'IHI)IMI/I BCJIIMUYMHAMU; YMCHHC
MIPUBOAUTH MPUMEPHl MNPOSBICHUA 3aKOHA OOJBIINX
YKCeN B IPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSIX;

- YMeTb CBOOOJHO OTNEPUPOBATH MOHATUSIMH: CTEIICHb
C LIEJIBIM [I0KA3aTEJIEM, KOPEHb HATypaJbHOM CTEIIEHH,
CTENEHb C palMOHAJIBHBIM IIOKa3aTelleM, CTENEHb C
JNEHCTBUTEIbHBIM  (BEILIECTBEHHBIM)  IIOKa3aTelieM,
gorapudmM dUMCIa, CHHYC, KOCHHYC ¥ TaHIeHC
IIPOU3BOJIBHOTO YUCIIA;

- yMeTh CBOOOJHO ONEPHPOBATH IOHATHAMH: rpaduk
(dhyHKIIMHI, 0OOpaTHAsS (YHKIWS, KOMITO3UIUS (PYHKIUH,

TvHeHHas  QYHKUUS,  KBajpaTHyHas  (QYHKIUS,
CTeTeHHas byHKIUS HEJTbIM HOKa3aTeneM,
TPUTOHOMETPHUUECKHE ¢$byHKIMH, oOpaTHbIe

TPUTOHOMETPUYECKUE (DYHKIMM, TIOKazaTelpHas U
norapudmuieckas GyHKIUH, YMETh CTPOUTH rpaduku
(yHKUMH, BBINOJHATH MpeoOpa3oBaHUsl TpaUKOB
(hyHKIHIA;

- yMeThb HCIONB30BaTh Tpaduku GyHKUME i
M3YYEHHUS MPOIECCOB JIM 3aBUCHMOCTEH MPHU pEHIeHNH
3a/1a4 U3 APYrUX y4eOHBIX MPEAMETOB M U3 PeaTbHON
KU3HH; BBIpaXKaTtb (QOpMylaMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMH; U- CBOOOIHO ONEPHUPOBATHh MOHATHAMHU:
YETHOCTh  (YHKUUH, [EPUOTUYHOCTh  (QYHKIHH,
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OK 05. Ocy1iecTBasATh YCTHYIO U
MUCbMEHHYI0O KOMMYHUKALIUIO HA
rocyIapcTBEHHOM fA3bIke Poccuiickoi
®denepanuu ¢ yaeTOM 0COOCHHOCTEMN
COLIMAJIBHOTO U KYyJIbTYPHOTO KOHTEKCTA

B o0acTH 3¢TeTHYECKOr0 BOCIIMTAHUS :

- ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETHKY
ObITa, HAYYHOTO M TEXHWUYECKOTO TBOPYECTBA, CIIOPTA,
TpyZa u 0OIIIECTBEHHBIX OTHOIIECHMIA;

- CIIOCOOHOCTh  BOCIPWHUMATH  PA3IUYHBIE  BHJBI
WCKYCCTBa, TPAJAWIMN M TBOPUYECTBO CBOETO W IPYTUX
HapoJIOB, OUIyIIaTh  AMOIMOHATHHOE  BO3JIEHCTBHE
UCKYCCTBA;

- yOexXIeHHOCTh B 3HAYUMOCTH [UIS JUYHOCTH H
o0mrecTBa OTEUYECTBEHHOTO W MHPOBOTO HCKYCCTBA,
STHUYECKUX KYJBTYPHBIX TpPaJuUUMid M  HAPOJHOIO
TBOPYECTBA;

- TOTOBHOCTH K CaMOBBIpa)KeHI/HO B pa3me BUOaxX
HCKYCCTBa, CTPEMJICHHE IPOSBIISATH KAUE€CTBA TBOPUYECKOM
JIMYHOCTH;

OBJjaeHue YHHMBEPCAJIbHLIMU KOMMYHHMKATHBHBIMU
JeHCTBUSIMH:

a) o0meHune:

- OCYIIECTBIIATh KOMMYHUKAIIMH BO BCeX cpepax Ku3HMU;

OTPaHWYEHHOCTh (YHKIUH, MOHOTOHHOCTH (DYHKIIUH,
9KCTpeMyM (YHKIHH, HanOOJbIIee W HaWMEHBIIee
3Ha4YeHUs] PYHKIUH Ha TPOMEKYTKE; YMETh IPOBOJUTH
rccienoBanne GyHKINM;

- YMETbh UCIIOJIb30BaTh CBOWMCTBA M TpaduK PpyHKIHMN
IUTSL pElIeHWs ypaBHEHW, HEPAaBEHCTB W 3agad C
mapameTpamMu; — HM300pakaTb ~ Ha  KOOPAWHATHOW
IUIOCKOCTH ~ MHOXECTBa  pEUIeHUH  ypaBHEHMH
HEPAaBEHCTB U MX CHCTEM

- yMeTb  ONEPHUPOBaTh
apudmeTHIecKoe, Me/MaHa, HaunOomblee u
HauMeHblllee  3HA4YeHWs,  pa3Max  JUcCIepcus,
CTaHIApTHOE OTKJIOHEHHE YHMCIIOBOro Habopa; yMeHHE
U3BJIEKATh, HMHTEPIPETUPOBATH UHOpMAIHIO,
NpEACTaBICHHYI0 B «TabnMuax, Ha JAHarpaMmmax,
rpaduKax, OTPaXKAMOLUIYI0  CBOWCTBA  pealbHBIX
MIPOLIECCOB U SIBJICHUHN; MPENCTABISATH HHPOPMALHIO

TIOHATHAMMU CpE€aHEe

- yMeTh  OIIEpUPOBATh
apudmernyeckoe, MeIuaHa, HauOoIbIIIee u
HAaWMEHbIIEE  3HAYEHUS,  pa3Max  JHCIepCus,
CTaHIAPTHOE OTKJIOHEHHE YKMCIIOBOTO HA0Opa; yMEHHE
U3BJICKATh, HUHTEPIIPETUPOBAThH nHGOPMAITHIO,
MPEJCTABICHHYI0 B «Ta0NHIaX, Ha JUarpammax,
rpadukKax, OTPaXKAIOU[YD  CBOWCTBA  peabHBIX
MIPOLIECCOB U SIBJICHUH; MPEACTABIIATh HHPOPMAIUIO C
MOMOIIBI0  TAaONUIl W JUarpaMM; HCCIeJ0BaTh
CTaTHCTUYECKHE JJAaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpadUyYeCcCKUX METOOB U 3JICKTPOHHBIX CPEICTR;

TIOHATHAMMU CpeaHee

- yMeTh ONEPHUPOBATh MOHATHAMH: TOYKA, NpAMasd,
IJIOCKOCTh ~ HPOCTPAaHCTBO,  ABYI'PAaHHBIA  yTOJI,
CKpEILMBAIOIIMECS]  MpsMBIE  TAPAIIEIBHOCTh U
MIEPIEHIUKYIIPHOCTh TPSIMBIX W IIJIOCKOCTEH, yTol
MEXAY NPSAMBIMH, YTOJ MEXTY MPSMON U TIIOCKOCTBIO,
YyTOJI MEXAY IUIOCKOCTSIMH, PAacCTOSHUE OT TOUYKU IO
IJIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBIMHU, PACCTOSTHUE
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OK 07. ConelicTBOBaTh COXpaHEHUIO
OKPY>Karolllel cpelbl,
pecypcocOepeKeHNI0, TPUMEHSTh 3HAHUS
00 U3MEHEHHNH KiIMMaTta, IpUHIAIILI
0epeKIIMBOTO MPOU3BOJICTBA, P (HEKTUBHO
JIECTBOBATh B UPE3BBIYANHBIX CUTYaLHUIX

- pacrmo3HaBaTh HEBepOaJIbHBIC CPEACTBA OOIICHHUS,
MOHUMATh 3HAYCHHE COIMAILHBIX 3HAKOB, PACIIO3HABATH
MPEINOCEUIKM  KOH(JIUKTHBIX CUTYalldii W CMSATYaTh
KOH(JTUKTEHI;

- Pa3BEpPHYTO U JOTUYHO U3JIaraTh CBOIO TOUKY 3PCHHUS
C WCITIOJIb30BAHHUEM S3BIKOBBIX CPEIICTB
B 006/1acTH 3K0J10rH4eCKOro BOCIIMTaHUA:

- cOopMUPOBAHHOCTH  DKOJOTHYECKOH  KYJBTYpBI,
IIOHUMAaHHUEC BJIMAHUA COIIMAJIbHO-3KOHOMMNYECCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLMAIBHON
cpensl, OCO3HAaHUE r1106a7IbHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIEM;

- IUIAaHHPOBaHUE U OCYLICCTBICHHE JEUCTBHA B
OKpY’)KallIlled cpede Ha OCHOBE 3HaHWS  Iened

YCTOHYMBOIO pa3BUTHS YETIOBEUECTBA;

aKTUBHOE HENPUITHE JEHCTBUM, NPUHOCIIINX BpEN
OKpY>Karolllel cpene;

- YMEHUE MIPOTHO3UPOBATh
9KOJIOTHYCCKHE MOCIEACTBHS
JIEUCTBUIA, IPEIOTBPAILATD UX;

- pacHIMpEHUE OMbITa AESITEIbHOCTH 3KOJOTUYECKOMN
HaIpaBJIEHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-HMCCIIEIO0BATENbCKOM,
MPOEKTHOM U COLIMAJIBHOM JEATEIbHOCTH

HeOIaronpuaTHbIE
peANPUHIMACMBIX

MCKAY IIJIOCKOCTAMU,

- YMETh HCIIOJL30BaTh NPH PEIICHUH 33]a4 H3YICHHBIC
(aKTBl ¥ TEOPEMbI TUIAHUMETPUH; YMEHHE OICHUBAThH
pa3Mepsl 00BEKTOB OKPYKAFOIIET0 MUPa

- yMeThb ONEPHPOBaTH MOHATHSIMHU: TNPSMOYTOJbHAS
cucTeMa KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOD,
KOOPAMHATHI BEKTOPA, CKAJSIPHOE MIPOU3BEACHHUE, YTOJl
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, MpPOH3BEICHHE
BEKTOpa Ha YMCIIO; HAXOJIUTh C TIOMOMIBIO W3yYEHHBIX
(hopMyT KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSHHUE
MEXy ABYMsI TOUKaMH;

-yMeTbh BBIOMPATh TOAXOISAIINI H3yUeHHBIH METOT JJIst
pelieHus 3ajadd, paclio3HaBaTh MaTEeMAaTHYECKHUE
(akThl ¥ MaTEeMaTHYECKUE MOJEIH B HPUPOIHBIX H
OOIIECTBCHHBIX SBJICHUSX, B HCKYCCTBE;

YMEHUE TPHUBOAWTH MPUMEPHl  MAaTEMaTHYECKUX
OTKPBITUHA POCCUMCKOW U MHUPOBOH MaTeMaTUYECKOMH
HaYKH.

- YMETh ONEPUPOBATh MOHATHSIMU: CIIyYAHHBIA OMBIT U
cilyyailHoe  COOBITHE, BEPOSITHOCTh  CIy4aliHOTrO
COOBITHS;  yMEThb  BBIYUCIATH  BEPOATHOCTH €
UCIIOJIb30BaHHEM Tpa)UUIeCKUX METOJIOB; MPHUMEHSITh
(OpMyNBl CIOKEHUSI M YMHOXEHHS BEPOSITHOCTEH,
KOMOMHATOpHBIE (aKTHI U (QOPMYJIBl TPU PEHICHUN
3a]a4; OICHHBATh BEPOSTHOCTH PEATbHBIX COOBITHIA;
3HaKOMCTBO CO CJIyYailHBIMH BEJIMYMHAMHU: yMEHHE
MIPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBLINX
YrceN B IPUPOJIHBIX U OOIECTBEHHBIX SBJICHHSIX
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MK 3.3. ObecrnieunBaTh BeIEHUE TEKYIIEH
M HCHOJIHUTEIBHOM JOKYMEHTAlUMU IO
BBIIIOJIHAEMBIM ~ BUJAAM  CTPOHUTENBHBIX

pabor

- TOTOBHOCTH K aKTHBHOM JACATCIIBPHOCTH
TCXHOJIOTHYCCKON U COLIMAJIbHOM HaIlIpaBJICHHOCTH,
CIIOCOOHOCTH WHUOWUPOBATD, MJIaHUPOBATH n

CaMOCTOSITEIIBHO BBIIIOIHATH TAKYHO NEATEIbHOCTD;
- TOTOBHOCTB K TPYyZy, OCO3HAaHUE LIECHHOCTH MacTEpPCTBa,
TPpyHOII00HeE;

- OCYILECTBIIATH IICJICHAIIPABICHHBIA IIOUCK IIEpEHOCa
CPEACTB U CHOCOOOB ACWUCTBHA B MPO(ECCHOHATBHYIO
cpeny;

- IOHUMATh U MCII0JIB30BaTh MPEUMYIIECTBA KOMaHIHON U
WHIUBUIYaTbHON paboThI;

- BHOCHUTb KOPPEKTHBBI B JCSTEIBHOCTb, OLICHUBATh
COOTBETCTBUE pE3YyJbTaTOB LEJIsAM, OLCHUBAaTb PUCKHU
MOCIIEACTBUN NEATENBHOCTH;

- yMEHUE IIPOrHO3UPOBATh
9KOJIOTHYECKUE MIOCIIEACTBHSA
JIEHCTBHMN, ITPENOTBPAILATD UX;

- AaKTUBHOE HENPUATHE JEUCTBUNA, NPUHOCSIINX BpEl
OKpYKaroIlel cpeae;

- YMEThb NEPEHOCHTh 3HAHHA B II03HABATEIBHYIO U
NPaKTUYECKYIO0 001aCTH KU3HEACATEIbHOCTH;

- YMETh OLICHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh
peLIeHus 10 UX CHHKEHUIO;

HeOJIarOTNpHsITHEIE
HpeAPUHIMAEMBIX

-chopMHEpOBATh IOHATHUS POJIM U MECTa MAaTeMaTHKH B
COBPEMEHHOM Mupe npu OCBOEHHUH
npodecCHOHANBHBIX ~ JUCHMIUIMH H B cdepe
npodecCHOHANBHON AEATENLHOCTH;

- BIIaJieHNe OCHOBHBIMH MaT€MaTHYECKHIMH METOJaMH
peIIeHus MPUKIAIHBIX 33124
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2. CTpykTypa u cojep:kaHue 00111e00pa30BaTeJIbHOM IUCIUIINHBI

2.1.00beM AUCHMIIMHBI U BUbI Y4eOHOH padoThl

Bua yuyeOHoi padoThI Oovem ¢
yacax

O0bem 00pa3oBaTeIbHOM NPOrPAMMBbI JUCHUILIHHBI 300

B T.4

OcHoBHOE coaep:xaHue 300

B T.4.:

TEOPETUYECKOE 00yUCHHE 218

MPAKTHUECKUE 3aHATHUS 80

Koncyabranuu 2

IIpome:kyTouHasi aTTecTanus

1 cemecmp —oughgepenyuposannvlii 3auem

2 cemecmp - 3K3aMeH
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2.2. TemaTuyeckuii IJIaH U coJep:KaHue TUCITUTNITIMHBI

HaumeHoBaHue pa3iesioB U TeM Conep:xanue yueOHOTo MaTepuaJia (0CHOBHOE 1 NPo(ecCHOHATBHO- Oo0bem | Dopmupyembie
OPHEHTHPOBAHHOE), JIAG0PATOPHBIE U NMPAKTHYECKHE 3aHATHS, IPUKJIATHON MOIYJIb | YacoB | KOMIETEHIHH
(mpu HAJIMYMH)
OcHOBHOE coiep:KaHNe
Paspnea 1. IloBTopenue Kypca 18
MaTeMaTHKAa OCHOBHOI
IIKOJIBI
Tema 1.1 Cooepircanue yueonozo mamepuana
Ilean v 3axa4n MaTemMaTukn | ba3oBble 3HaHKA U yMEHUS 110 MATEMAaTHKE B IPO(PECCUOHAIBHON U B TOBCEAHEBHOM
MPHU OCBOEHUH JESITETbHOCTH.
CIEeNUATBHOCTH 2
Tema 1.2 Cooepircanue yueonozo mamepuana
Yucsa v BIYMCJICHUS. JleficTBHS HAJT TTOJIOKUTEIBHBIMU U OTPUIIATEIIBHBIMH YHCIaMHU, OOBIKHOBEHHBIMH H
Boipa:kenus u JECATUYHBIMU APOOSIMH.
npeodpazoBaHus JleficTBHS cO CTENEeHIMU, GOPMYJIIbI COKPAIIEHHOTO YMHOXEHUS 2
Tema 1.3 ITpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIEPKAHIE (CoAepIKAHNE MPHKIATHOTO MOXYJIsT) OK 01., 0K 02.,
T'eomMeTpHs HA IVIOCKOCTH Ilpakmuueckoe 3anamue Ne 1 OK 03., OK 04.,
Bunpl miockux ¢uryp u ux mioimaib. [[pakTuko-opueHTUpOBAaHHbBIE 3a/1aUd B Kypce OK 05., OK 06.,
T€OMETPHH Ha TUIOCKOCTH 2 OK 07.
Tema 1.4 Cooepicanue yueonozo mamepuana IIK 3.3.
IIpoueHTHBIE BHIYMCIEHUS [IpocThie MPOLEHTHI, pa3HbIe CIOCOOBI MX BEIYUCIICHUS. CI0KHBIC TTPOIICHTHI 2
Ilpakmuueckoe 3anamue Ne2
[IporieHTHBIC BBIYMCICHUS 2
Tema 1.5 Cooeporcanue yueonozo mamepuana
YpaBHeHHsI H HEPABEHCTBA Jlunelinble, KBaipaTHBIE, TPOOHO-TMHEHHBIE YPAaBHEHUS U HEPABEHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
YpaBHEHMS U HEPABEHCTBA 2
Tema 1.6 Cooeporcanue yueonozo mamepuana
CucreMbl ypaBHEeHHi 1 CriocoOsl perieHus cucTeM JIMHEeWHbIX ypaBHeHui. [lonstue matpuna 2x2 u 3x3,
HEPABEHCTB onpeaenuTenab Matpuilsl. Meton I'aycca. Cuctembl HETMHEWHBIX YPABHEHUM.
CucreMbl HEpaBEHCTB 2
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Tema.l1.7 Cooeporcanue yuedbnozo mamepuana
BXo01HOii KOHTPOJIb Brruncnenus u npeoOpazoBanus. Y paBHEHUs U HEpaBeHCTBA. [ eomeTpus Ha 1
IJIOCKOCTH
Koumponvnasa paboma Ne 1 1
Pasjnen 2. [Ipsimblie u 18
IJIOCKOCTH B IIPOCTPAHCTBE
Tema 2.1 Cooeporcanue yueonozo mamepuana
OCHOBHBIE IOHATHSA [Ipeamert crepeomerprn. OCHOBHBIE IOHATUS (TOUYKA, IPsAMasi, INIOCKOCTb,
cTepeoMeTPHH. npocTtpancTBo). OCHOBHBIE aKCMOMBI cTepeomeTpuu. [lepecekaromnuecs,
PacnoJio:keHne NpsIMbIX H IapajuleIbHbIE U CKpelMBaromuecs npsamele. IIpu3Hak u cBoicTBa
II0CKOCTel CKpeIIMBarOuXxcs NpsiMbiX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI. 2
Tema 2.2 Cooeporcanue yueonozo mamepuana
IMapa/ieJbHOCTh MPSAMBIX, [TapannensHble npsMas u wiockocTs. Onpenenenue. [Ipusnak. CoiicTsa (c
NPSAMOii ¥ IJIOCKOCTH, nokaszaTenbcTBOM). [lapamnensubie miockoctu. Onpenenenue. [Ipuznak. CpoiicTBa
IJI0CKOCTel (c nokazarenbcTBOM). TeTpasp u ero snemeHThl. [lapannenenunesn u ero OK 01.. OK
sneMeHThl. CBOKCTBA MPOTUBOIOI0KHBIX TPAHEN U JUAroHAJIC napajulesienuIena. 03 015 04
[TocTpoenue ceuenuii. Pemenue 3amau. 4 (’)K 07 N
Tema 2.3 Cooepircanue yueonozo mamepuana '
IepneHIUKYIAPHOCTH [lepnienaukynsipusie npsimele. [lapannenbHbie npsambie, NEPHIEHIUKYISIPHBIE K
NPSIMBIX, IPAMOii U mI0cKOCTH. [Ipu3HaK nmeprneHaAnKyISIPHOCTH MPSIMOM U TNIOCKOCTH. [[0Ka3aTebCTBO.
IJI0CKOCTH, IJIOCKOCTEH [lepnienaukynsip u HakinoHHAas. [leprnienaukynspHble mockocTy. [Ipusnak
MEPIEHANKYISIPHOCTH IUIOCKOCTEN. Jloka3aTenbcTBO. PaccTossHME B IpOCTpaHCTBE 2
Tema 2.4 Cooeporcanue yueonozo mamepuana
Teopema o Tpex Teopema 0 Tpex NepHEHAUKYIISIpaxX. YOI MEXKIY MPSIMOM U TUIOCKOCTBIO. YTOJI
nepneHInKyJasipax MEXK1y TUIOCKOCTSIMU 4
Tema 2.5 IIpodeccnonaibLHO-OpHEeHTUPOBAHHOE COo/lep:kaHue (colep:kaHue MPUKJIATHOTr0 MOAYJIsl)
IapaieibHble, AxcHOMBI cTepeoMeTpun. [lepreHAnKyIspHOCTh PSIMOM U TIIOCKOCTH,
nepreHnKyJIsipHbIe, MapayieIbHOCTh JIBYX MNPSIMBIX, IEPHEHIUKYIISIPHBIX TNIOCKOCTH,
MEPIEeHANKYISIPHOCTD MIIOCKOCTEN 4
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CKpemuBarIue nNpamMbie

Ilpakmuueckoe 3anamue N 4, 5
[TapaienbHble, MEPICHANKYIAPHBIC, CKPESIINBAIOIIHNE TIPSIMbIC

Tema 2.6 Cooeporcanue yueonozo mamepuana 1
Pemenue 3axa4. IpsiMbie u Pacrnonoxxenue npsMbIX U IJIOCKOCTEH B TpocTpaHcTBe. [lepneHaAnKyIsspHOCTb U
IVIOCKOCTH B IPOCTPAHCTBE MapajuieTbHOCTh MPSIMBIX U MII0CKOCTEN. CKpelnBarouecs npsmbie
Konmponvnaa paboma Ne2 1
Pa3nen 3. Koopaunartel u 12
BEKTOPbI
Tema 3.1 Cooepircanue yueonozo mamepuana
JlekapToOBbI KOOPAUHATHI B JlekapToBbI KOOPAMHATHI B TpocTpaHcTBE. [IpocTelimume 3aaaun B KOOpAUHATAX.
npocrpancrie. Paccrosinue | Paccrosnue Mexay AByMst TOYKaMH, KOOPIMHATHI CEPEMHBI OTPE3Ka
MEKIY IBYMS TOUKAMM.
Koopaunartsl cepenHbl
oTpe3Ka 2
Tema 3.2 Cooeporcanue yueonozo mamepuana
BekTopbl B mpocTpaHCcTBe. BekTopsl B npoctpancTBe. Cl0KeHHE U BEIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA OK 01., OK
YroJ MexK1y BEKTOpPaMU. Ha yncio. Kommianapueie BekTopbl. CKaIsIpHOE IPOU3BEICHUE BEKTOPOB. 02., 0K 03.,
CkaJsipHoe mMpou3BeleHne Pa3znoxxenne BekTopa o TpeM HeKOMIUIaHApHBIM BekTopaMm. KoopinHaThl BEKTOpA, OK 04., OK 05.
BEKTOPOB CKaJIIPHOE MPOU3BEICHUE BEKTOPOB B KOOPJMHATAX, YTOJ MEXAY BEKTOPaMH, Yo I1K 3.3
MEXTy MPSMOM U TUIOCKOCTBIO, YTOJ MEXKAY MIOCKOCTSAMU. Y PaBHEHHUE TUIOCKOCTH.
['eomeTprUeCcKUil CMBICI ONIPEACIIATENS 2X2 4
Tema 3.3 IIpodeccnonaibLHO-OpHEHTHPOBAHHOE COlep:KaHue (Colep:KaHue MPUKJIATHOTO MOTYJIsI)
IIpakTuKo- Ilpakmuueckoe 3anamue Ne 6
OpHEHTHPOBAHHDIE 321a4UH KoopaunaTtHas miockocTh. Berancienne paccTosHU Ha TIIIOCKOCTH.
HA KOOPAMWHATHO# Ilpakmuueckoe 3anamue Ne [
ILIOCKOCTH Brruucnenue miomaaei Ha miockoctu. KomnyuecTBeHHbBIE pacdeThl 4
Tema 3.4 Cooeporcanue yueonozo mamepuana
JlekapTOBBI KOOPJIMHATHI B IpOCTpaHcTBe. BekTopsl B mpocTpaHcTBe. CliokeHUE U 1
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Pemienmne 3agau.
KoopauHaTsl 4 BeKTOPBI

BbIYUTAHHUC BCKTOPOB. YMHOKEHHE BCKTOpPa Ha 9YHCJIO. KOMHHaHapHBIe BCKTOPHI.
CKaH}IpHOe IMPOU3BCACHHUC BCKTOPOB. Paznoxenue BCKTOpPA I10 TPEM
HCKOMILIAHAPHBIM BECKTOpaM. HpOCT@ﬁHIPIG 3ala4i B KOOpJAHWHAaTax. KOOpI[I/IHaTBI
BCKTOpPA, paCCTOAHUC MCIKAY TOYKAMU, KOOPAWHATLI CCPCANHBI OTPC3KaA, CKAJIAPHOC
MMPOU3BCACHNC BCKTOPOB B KOOPAHWHATAX, YT'OJ MCKY BCKTOPaMHU, YIOJI MCIKIOY
Hp}IMOﬁ H INIOCKOCTBIO, YI'OJI MCKAY INNIIOCKOCTAMHA

Konumponvnan paboma Ne 3 1
Pa3nen 4. OcHOBBI 36
TPUTOHOMETPHUH.
TpuroHomerpuieckue
bynxkumn
Tema 4.1 Cooeporcanue yueonozo mamepuana
TpuroHomMerpuyecKue Panuannas mepa yria. [IoBopoT Touku BOKpYT Havyana koopauHaT. OnpeneneHue
(GYHKIHH POU3BOJILHOI0 CHHYCa, KOCUHYCAa, TAHT€HCA U KOTAHT€HCA. 3HAKH CUHYCa, KOCHHYCA, TAHT'€HCA U
yria, yncjaa. Paauannas u KOTaHI'€HCa M0 YETBEPTSIM. 3aBUCUMOCTb MEXKy CUHYCOM, KOCUHYCOM, TAHT€HCOM U OK 01.. OK
rpajgycHasi Mmepa yrJja KOTAHT€HCOM OJHOTO U TOTO K€ yTiia 4 02 OIZ 03
Tema 4.2 Cooeporcanue yuedbnozo mamepuana OIZ 04. OIZ
OcHoOBHBIE Tpuronomerpuueckue ToxaecTBa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YTJIOB O 05. OK, 06.
TPUTOHOMETPHYECKHE 1 —0o . DOpMyIIbl IPUBEIECHHUS OK 07, ’
ToXKACCTBA. DOPMYJIbI K 3.3,
NMPUBeEACHUSA 4
Tema 4.3 Cooepotcanue yueonozo mamepuana
CuHyc, KOCHHYC, TAHT€HC CymMa 1 pazHocTh cuHycoB. CyMMa U pa3HOCTbh KOCUHYCOB. CUHYC ¥ KOCUHYC
CYMMBI M Pa3HOCTH JIBYX JIBOMHOTO yria. @opmyJisl MoJ0BUHHOTO yria. [IpeobpasoBanue cymMMbl
yrioB. CHHYC M KOCHHYC TPUTOHOMETPUYECKUX (PYHKIIMI B MPOU3BEJICHUE U IPOU3BEICHUE B CYMMY.
ABOITHOTO yriia. @opmy.Jibl BripaskeHre TpuroHoMeTpuieckux (GyHKIUN 4epe3 TAHTEHC MOJIOBUHHOTO
MOJIOBHHHOIO yrJia aprymenra. [IpeoOpazoBanue nNpoCTEUIINX TPUTOHOMETPUUECKUX BBIPAKEHUM 6
Tema 4.4 Cooeporcanue yueonozo mamepuana 2

24




DyHKIUM, UX CBOMCTBA.
CnocoObl 3a1aHust PyHKIUHA

OO6nacTh onpeeneHuss ¥ MHOKECTBO 3HaUeHUH GyHKIHM. YETHOCTH, HEUETHOCTD,
nepuoaAnYHOCTh GyHKIHH. CriocoObI 3a1aHus PyHKITAN

Tema 4.5

Cooepicanue yueonozo mamepuana

TpHroHOMeTpHYECKHE O6uacTh omnpeziesieHus U MHOXKECTBO 3HAYEHU I TPUTOHOMETPUUYECKUX (DYHKIIHIA.
(yHKIHMH, HX CBOICTBA U YETHOCTH, HEYETHOCTD, IEPUOAMYHOCTh TPUTOHOMETpUYECKUX (PpyHKIMi. CBOKCTBA
rpaguku v rpaduku QyHKIMHI Y =COSX, y=sinx, y=tgx, y=cCtgx

Tema 4.6 Cooepircanue yueonozo mamepuana

IIpeoopasosanue rpadpuxos | CxaTue M pacTsiKEHUE rPaQUKOB TPUTOHOMETPUYECKHX (DYHKIIUH.
TPUTOHOMETPHYECKHUX Ilpakmuueckoe 3anamue Ne 8

$pyHkuumit [IpeobpazoBanue rpa kOB TPUTOHOMETPUIECKUX () YHKIIHI

Tema 4.7 Onucanue IIpodeccnonaibLHO-OpHEHTHPOBAHHOE COleP:KaHue (Colep:KaHue MPUKJIATHOTO MOXYJIsI)
NPOM3BOICTBEHHbIX Ilpakmuueckoe 3anamue Ne 9, 10

NMPOLECCOB C MOMOIIBIO
rpadukoB pyHKIMI

Hcnonb30BaHue CBONCTB TPUTOHOMETPUUYECKUX (PYHKITHI B TpodeccruoHambHBIX
3amayax

Tema 4.8 Cooeporcanue yuedbnozo mamepuana

OOpaTtHbIe Ob6patHble TpuroHomeTpudeckue GyHkuu. Mx cBoiicTBa u rpaduxu
TPUTOHOMETpPHYECKHe

GyHkuun

Tema 4.9 Cooeporcanue yuednozo mamepuana

TpuroHomerpuveckue VYpaBHeHue oS X =a . YpaBHEHHeE Sin X = a . YpaBHeHue tgx = a , ctgx = a . Pemenue

YPaBHEHHS M HEPABEHCTBA

TPUTOHOMETPUYECKUX YpaBHEHHUM THUIOB: lIpocreiimme TpuroHoMeTpuyecKue
YPaBHEHUs, CBOJALIMECS K KBAIPATHBIM, pPEIIaeMble Pa3eJICHUEM Ha MHOXKUTEIH,
OJTHOPOJHBIE.

Ilpakmuueckoe 3anamue Ne 11
[TpeobpazoBanue rpaukOB TPUTOHOMETPUUCCKUX (YHKIIAN

Tema 4.10 Cooepiicanue yueono2o mamepuana

Cucrembl CucTeMbl MPOCTEUIITUX TPUTOHOMETPUUICCKUX YPaBHECHUH
TPUTOHOMETPUYECKHUX

YPaBHEeHHU

Tema 4.11 Cooepircanue yueonozo mamepuana

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. Pemenue
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Penrenne 3agay. OCHOBBI

TPUTOHOMCTPHUUCCKUX ypaBHeHHfI N HCPABCHCTB, B TOM YHCJIC C UCIIOJIb30BAHUCM

TPUTOHOMETPHH. CBOMCTB (PYHKIIHIA.

Tpuronomerpuyeckue Konmponwvnas pavoma Ne 4 1

byHxkumnn

Paznen 5. 8

KoMmiekcHbie yncaa

Tema 5.1 Cooeporcanue yueonozo mamepuana

KoMIiekcHbIE YHcIa [Tonsitue koMIIeKCHOTO uKciia. Conps>KeHHbIE KOMILIEKCHBIE YUCTIa, MOTYIb U OK 02.. OK
apryMeHT KOMILIEKCHOTO yncia. dopma 3anucu KOMILIEKCHOTO Ynciia 03. OK’ 04.
(reomeTpuyeckasi, TPUrOHOMETpHUYECKasl, anredpanueckas). ApupmeTniaeckue (’)K 07. ’
JIEUCTBUS C KOMIUIEKCHBIMH YUCIaMU 4

Tema 5.2 IIpodeccnonaibLHO-OpHEHTHPOBAHHOE COleP:KaHue (Colep:KaHue MPUKJIATHOTO MOXYJIsI)

Ipnmenenne kommiaekcubix | [Ipakmuueckoe sanamue Ne 12, 13

ynces BrlinonHeHue pacueToB ¢ NOMOIIBIO KOMIUIEKCHBIX uncell. Mcnonb3oBanue
KOMIUIEKCHBIX YHCEN B MPO(eCcCHOHANBHBIX 3a7auax 2

Pa3nen 6. IlpousBoanas 36

(pyHK1IHUH, ee IPUMEHEHUE

Tema 6.1 Cooeporcanue yueonozo mamepuana OK 01.. OK

IloHsiTHE IPOM3BOIHOI. OrnpeeneHue YuciIoBOM MOCIEI0BATEILHOCTH U CIIOCOORI e 3aaanusi. CBoWCTBa 02 OK’ 03

@opMyJabl U IPaBUIA YHUCIIOBBIX MOcHeAoBaTenbHOCTeH. Onpeaenenue npejenna nocae0BaTeIbHOCTH. OIE 04 OIz

auddepeHnupoBaHus Brruncnenne npenenos nocnenoparenbHocteil. Ilpenen @pynkuun Ha 05 OIE 06
oeckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenta. [Ipupanienue (’)K 07 B
byHkuMy. 3a1a49u, TPUBOASIINE K TTOHATHIO MPOU3BOIHON. OnpenencHue '
IIPOU3BOJHOMN. AJITOPUTM OTBICKAHMS IIPOU3BOJHOU 2

Tema 6.2 Cooeporcanue yueonozo mamepuana

IIpou3BOaHbIE CYMMBI, ®opmynsl guddepenmnupoBanus. [Ipasuna nuddepenimpoBanus 4
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Pa3HOCTH, IPOU3BEACHUS,
YaCTHOTIO

Tema 6.3

IIpousBoanbie
TPHUTOHOMETPHYECKHX
¢yunxuui. [IpousBoanas
CJI0KHOM (pyHKIHU

Cooepicanue yueonozo mamepuana

Onpenenenue cnoxHoi pyHkiuu. [IpousBogHas TPUTOHOMETPUYECKUX () YHKITHI.
[Tpon3BoHAs CTTOKHOM PYHKITUN

Tema 6.4

ITonsiTHE HENPEPBIBHOCTH
¢pynxnuun. Meron
HHTEPBAJIOB

Cooepotcanue yuedonozo mamepuana

[Tonsitne HenpepbIBHOCTH QyHKIMHU. CBOicTBA HENpephIBHOCTU (QyHKUIKU. CBSI3b
MEX]y HETIPEPBIBHOCTHIO U TU(PHEpeHIUPYEMOCTHIO (YHKIIMH B TOUKE. AJITOPUTM
pELICHUST HEPAaBEHCTB METOIOM HHTEPBAJIOB

Tema 6.5
I'eomeTpuyeckud u
(pu3nyecKknii CMBbICJI

Cooeporcanue yueonozo mamepuana

['eoMeTprUUeCKHil CMBICI TPOU3BOTHON PYHKIIMH — YTIOBOH KO3 DHUITUEHT
KacaTeabHOU K rpaduky GyHKIIUU B TOUKE. Y paBHEHUE KacaTeIbHON K rpaduky

IPOM3BOHOI (GyHKIUE. AITOPUTM COCTABJIEHHUS YPaBHEHHS KAacaTeIbHOM K rpauKy (yHKIMH
y = f(x)
Tema 6.6 IpodeccHOHATBLHO-0PHEHTHPOBAHHOE COleP/KAHHe (CoAepKAHUe IPHK/IATHOIO MOLYJIs)

Du3nYeCKNil CMBICJI
MPOU3BOJIHON B
npo¢eccCHOHATBHBIX 3a1a4ax

Ilpakmuueckoe 3anamue Ne 14
duznyeckuil (MEXaHUYECKUI) CMBICI TPOU3BOIHON — MTHOBEHHAsI CKOPOCTH B

MOMEHT BpeMeHH 1. V = S'(t)

Tema 6.7
MOHOTOHHOCTH (PYHKIIMH.
Touku IKCcTPpEMyMa

Cooepotcanue yueonozo mamepuana

Bo3zpactanus u yosiBaHus pyHKIIMH, COOTBETCTBHUE BO3PACTAHMS U YOBIBAHUS
GbyHKIUY 3HAKY MPON3BOAHON. [loHSITHE TPOU3BOIHON BBICIIETO TIOPSIKA,
COOTBETCTBHE 3HAKa BTOPOU MPOU3BOTHOM BBIMTYKIOCTH (BOTHYTOCTH) (PYHKIIMH Ha
oTpe3ke. 3a7aud Ha MaKCUMYyM U MUHUMYM. [loHSTHE aCUMIITOTHI, CITOCOOBI UX
ornpenenaeHus. AJITOPUTM UCCIIEOBaHUs (YHKIIMH U TIOCTPOCHUS ee TpaduKa ¢
MOMOIIBIO TPON3BOAHOM. JI[poOHO-MHEeNHHAsS PyHKINS

Tema 6.8
HccaenoBanue pyHkuuu u
MOCTpOeHHe rpaguKoB

Cooepicanue yueobnozo mamepuana

HccnenoBanue GyHKIIMU HA MOHOTOHHOCTb U MOCTPOEHUE TpadUKOB

Tema 6.9

Cooepicanue yueobnozo mamepuana
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Haunboabinee u HauMeHbIIIEe
3HaYeHue (PYyHKIUMN

Haxoxaenne HanbobI1ero 1 HAMMEHBIIET0 3HaYeHUsT (PYHKIIUH, TOCTPOEHUE
rpauKOB MHOTOYJICHOB C HCIIOJIH30BAaHUEM arapaTa MaTeMaTHueCKOro aHaIn3a

NuddepennupoBannblii 3auet (1 cemectp) 2
Tema 6.10 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COAepPRaHUeE (CONepPKAHUE PUKIATHOTO MOLYJIs)
Haxo:kaeHue onTuMaabHoro | Hanbobllee ¥ HaMMEHbLIEE 3HAYCHUE PYHKIUH 4
pe3yJabTaTa ¢ MOMOIIbIO Ipakmuueckoe 3anamue Ne 15, 16 2
NPOU3BOIHOI B Haxos/ieHre onTuManbHOro pe3yibTaTa ¢ MOMOIIBIO TPOU3BOJHON B MPAKTUUECKUX 2
NMPaKTHYEeCKHUX 3aJavyax 3ajavax
Tema 6.11 Cooepiicanue yueonozo mamepuana
Pemenue 3a1au. ®opmynsl 1 npaBuia nuddepenuuponanus. MccnenoBanue GyHKINUN C TOMOIIBIO 1
Ipoussoanas QyHKIUH, ee npou3BoiHOM. Hanbomnbliee 1 HauMeHbIlIee 3HaUeHNUE (PYHKITUU
NnpuMeHeHHne Konmponvnas paooma Ne 5 1
Pa3znesn 7. MHOTOrpaHHUKH H 52
TeJia BpallleHUus
Tema 7.1 Cooeporcanue yueonozo mamepuana
BepunHbl, pedpa, rpanu ITonstue MHOrorpanHuka. Ero a1neMeHTsI: BEpIIUHLL, peOpa, rpaHy. Jluarosais.
MHOTOIPaHHHKA CeueHue. Boinmykiibie U HEBBITYKIIbIE MHOTOTPaHHUKH 2 OK 01.. OK
Tema 7.2 Cooeporcanue yueonozo mamepuana 02 OIZ 03
Ilpu3sma, ee cocraBasiomue, | [lonsaTne npusMel. Ee ocHoBaHus 1 60KoBBIE rpanu. Bricota nmpusmel. IIpsamas u OIE 04 012
ceuyenue. [Ipamas u HakJoHHasA npusMa. [IpaBunbHas npusma. Ee ceuenue 05 015 06
NpaBUJIbHAS MPU3MBI 2 (’)K 07 N
Tema 7.3. Cooeporcanue yueonozo mamepuana K 3. 3'.
IMapasenenunen, KyoO. [Tapannenenumnesn, CBOMCTBA MPSMOYTOJIBHOTO apajuienenumnena, kyo. Ceuenue
Ceuenue Kkyo0a, Ky0a, nmapaJienenurena
napaJjJjeJjienumnena 2
Tema 7.4 Cooeporcanue yuedbnozo mamepuana
IMupamuna, ee [Tupamua u ee snemenTol. Ceuenue nupamuasl. [IpaBunbHas nupamuaa. 2
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COCTaBJIAIIOLIHE, CCYCHHE.
IIpaBuibHasi nupamMuaa.
Yceyennas mupamMuaa

YceueHHas InmupamMuaa

Tema 7.5

bokoBas u moiHas
MOBEPXHOCTH MPU3MBbI,
NUpPaMUAbI

Cooepotcanue yueonozo mamepuana

[Tnomaas 60KOBOM M OJTHOM MOBEPXHOCTH MPU3MBI, TUPAMU/IBI

Tema 7.6

CumMmeTpus B KyoOe,
napaJuiejienuinene, npusme,
nupamujie

Cooepotcanue yuedonozo mamepuana

CuMMeTpHsi OTHOCUTENIBHO TOUYKHU, MPSAMOH, MITOCKOCTH. CUMMETpuUs B KyOe,
napajuiesienuIee, Npu3Me, Iupamuie

Tema 7.7
IIpumepsbl cummeTpui B
npogeccuu

IpodeccnonanbLHO-OPHEHTHPOBAHHOE CO/IepKaHue (CoaepKaHne MPUKJIATHOTO MOILYJIs)

CuMMeTpus B IPUPOJIC, APXUTEKTYpPE, TEXHUKE, B OBITY

Ilpakmuueckoe 3anamue Ne 17, 18
CummMmetpus B npodeccuu

Tema 7.8 Cooeporcanue yueonozo mamepuana

IpaBuabHbIE [TonsiTue mpaBUIBLHOTO MHOTOTpaHHKKa. CBONCTBA MPAaBUIIbHBIX MHOTOTPAHHUKOB
MHOTOTPAHHUKH, UX

CBOMCTBA

Tema 7.9 Cooepotcanue yueonozo mamepuana

Huaunap, ero
cocrapasoniue. Ceuenue
HUJIMHAPA

[Mununnap u ero snemenTsl. CeyeHne HMINHAPA (MapaiieIbHOE OCHOBAHHUIO U OCH).

Pa3BepTka nmnuHapa

Tema 7.10
Konyc, ero cocrasiasiomue.
Ceuenne konyca

Cooeporcanue yueonozo mamepuana

Konyc u ero snemenTsl. CeueHne KoHyca (apajiielbHOe OCHOBAHUIO U
IPOXOJALIEE Yepe3 BEPIINHY), KOHUUECKUE ceueHus. Pa3BepTka nuinHapa

Tema 7.11
Yceyennslii konyc. Ceuenune
yCe4eHHOr 0 KOHyca

Cooepicanue yuedbnozo mamepuana

VYceuennsiit koHyc. Ero oOpa3yromiast u Beicota. CeueHne yceuyeHHOTo KOHyca

Tema 7.12
IIlap u cdepa, UX ceyeHus

Cooeporcanue yuednozo mamepuana

[ap u chepa. Bzaumuoe pacnonoxenue chepsl u miaockoctu. Ceuenue mapa,
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cthepsr

Tema 7.13
IlousiTHe 00 00HLEMeE Te1A.
OTtHonleHue 00LEMOB

Cooepicanue yueobnozo mamepuana

[Tonsitue 06 06beme Tenna. O0beM Kyda U MPSAMOYTOJIBHOTO MapasuielIeuIe1a.
O06beM npu3Mbl 1 nuIuHApa. OTHOLIEHNE 00BEMOB NMOJOOHBIX TEJL.

MOXO00HBIX TeJl ['eoMeTprUUeCcKHii CMBICIT ONIPEACIUTENS 3-TO TOPSIKa 6
Tema 7.14 Cooepircanue yueonozo mamepuana
O0BbeMbl M IJIOIIAAU O6Bembl mupamMubl U Konyca. O0bem mapa. [1noiaau noBepxHocTen Ten 6
MOBEepPXHOCTEeN TeJl Ilpaxmuueckoe 3anamue Ne 19
[Tnomaay moBEpXHOCTEH MHOTOTPAHHUKOB | TEJI BpaIllCHUS 2
Ilpakmuueckoe 3anamue Ne 20
OOBbEeMBI MHOTOTPAaHHUKOB U TEJT BPAIICHUS 2
Tema 7.16 IIpodeccnonaibLHO-OpHEHTHPOBAHHOE COlep:KaHue (Colep:KaHue MPUKJIATHOTO MOXYJIsI)
T'eoMeTpHUeCKHe Ilpakmuueckoe 3auamue Ne 21, 22
KOMGOHHAIMH HA MPAKTHKe Hcronp30BaHre KOMOMHAIIM MHOTOTPAHHUKOB U TEJ BPAIICHHS B TIPAKTUKO-
OpPUEHTUPOBOYHBIX 3a7a9ax 4
Tema 7.17 Cooeporcanue yueonozo mamepuana
Pemenue 3a1a4. OOBEMBI U IUIOMIAN ITOBEPXHOCTH MHOTOTPAHHUKOB M TEJT BPAIICHUS 1
MHOrorpaHHMKHM u TeJja Konmponvnas paboma Ne 6 1
BpallleHusl
Pa3nen 8. IlepBooGpa3Has 18
(pyHK1IUH, ee IPUMEHEHHE
Tema 8.1 Cooeporcanue yueonozo mamepuana (())ZK (())115 é)gK
IlepBooOpa3nas pyHkUMH. 3agaya 0 BOCCTAaHOBJICHUU 3aKOHA ABUKEHUS MO U3BECTHOU CKOpocTu. [loHsiTHE OIZ 04. OIZ
IIpaBu/ia HAXO0KIEHUSA uHTerpupoBanus. O3HAKOMIICHHE C TIOHSITHEM MHTETpajia U mepBooOpa3HOH U ee 05. OK1 06.
nepBoOOpPa3HBIX MIPOU3BOIHOM, BBIUMCIICHUE MTEPBOOOpa3HON i qaHHOM GyHKIMK. Tadmuma (’)K 07 ’
dbopMyIT U HAXOXKACHUS IepBOOOpa3HbIX. M3ydueHne mpaBuiia BEIYHCICHUS '
nepBooOpazHoOn 2
Tema 8.2 Cooepitcanue yueonozo mamepuana 2
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Iliomaab KPpUBOJIMHEHHOM
Tpaneuuu. Popmyia
HproTona-JleiiOHnIa

3aaum, NPUBOASIINE K MOHATHIO ONPEIEIEHHOIO HHTErpaja — O BBIYUCICHUU
IUIONIAI KPUBOJIMHENHON Tpalenuy, o nepeMenieHny Touku. [lonsarue
OIPEJEJIEHHOT 0 UHTErpasia. ['eomeTpuyeckuii 1 PU3NYeCKuil CMbICI
OIIPEJCIIEHHOT O

uHTerpana. Popmyna Hetorona-Jlelonuma

Tema 8.3 Cooepircanue yueonozo mamepuana
HeonpeneneHHblii U [ToHsiTHE HEOTIPEETIEHHOTO UHTErpaia
onpeaeJeHHbI HHTErPaJIbI 2
Tema 8.4 Cooeporcanue yueonozo mamepuana
IlonsiTue 06 onpeaeeHHOM ['eomeTpuueckuii CMBICI ONPEJEICHHOTO UHTETpaja
HHTerpaJjie Kak mjiomaimn
KPHUBOJIMHEHHOM Tpanmeuun 4
Tema 8.5 IIpodeccnonaibLHO-OpHEHTHPOBAHHOE COlep:KaHue (Colep:KaHue MPUKJIATHOTO MOXYJIsI)
OnpeneaeHHbIii HHTerpaa B | | COMCTPHUCCKUI CMBICI OIPEIENICHHOT0 HHTerpana. dopmyina
JKU3HU HrroTona-JleitOuuia. Perenue 3aa4 Ha MpUMEHEHUE MHTETpasa JJis
BBIYMCIICHUS
(bU3UYECKUX BEJIUYUH U IUIONIAICH
Ilpakmuueckoe 3anamue Ne 23, 24 6
OrnpenenieHHBIN UHTETPaN PU PEIICHUH MPUKIATHBIX 3374
Tema 8.6 Cooepitcanue yueonozo mamepuana
Pemenue 3axau. [TepBooOpasnas dhyukiuu. [IpaBuna HaxoxaeHus: nepBooOpasHbix. Ee mpuMeHnenue 1
IlepBooGpa3nas pyHkuuu, ee | Konmponvnaa paooma Ne 7 1
NnpUMeHeHHne
Pasznen 9. 18 OK 01., OK 02.,
CTeneHu U KOPHM. OK 03., OK 04.,
Crenennast pyHkuus OK 05., OK 07.
Tema 9.1 Cooepoicanue yueonozo mamepuana
Crenennasi pyHkuus, ee [TonsiTHE KOPHS N-0¥ CTENICHH U3 ICHCTBUTEILHOTO uncia. OyHknun y =" X ux
CBOMCTBA cBoiicTBa u rpaduku. CBolicTBa KOpHS N-0il CTETIeHU v 2
Tema 9.2 Cooepiicanue yuebnozo mamepuana 6

31




IIpeoOpa3zoBanue
BbIPAKEHUH ¢ KOPHAMH N-0H
CTENeHH

[TpeoGpazoBaHre UppaIIOHATIBLHBIX BBIPAXKEHUN

Tema 9.3
CBoiicTBa CTENEHH ¢
PAuMOHAJIBLHBIM H

Cooepotcanue yueonozo mamepuana

[TonsaTHe cTeneHu ¢ J10OBIM PallMOHATIBHBIM MOKa3aTeneM. CTeneHHble GyHKINY,
UX CBOMCTBA U TpauKu

NEeHCTBUTEJILHBIM

NoKa3zaTeJassMu 4

Tema 9.4 Cooeporcanue yueonozo mamepuana

Pemienue MppanuoHadbHLIX | PAaBHOCHILHOCTH UPPALMOHAIBHBIX YPABHEHHM M HEPABEHCTB. METOIBI HX

YPaBHEHHI U HEPABEHCTB pemieHus. Penienre nppanroHanbHbIX YPAaBHEHUN U HEPAaBEHCTB 2
Ilpakmuueckoe 3anamue Ne 25
Pemenne nppanioOHAIBHBIX YPaBHEHUM U HEPABEHCTB 2

Tema 9.5 Cooeporcanue yueonozo mamepuana

CTeneHy U KOPHH. Onpenenenue crenHoil GpyHkuu. Mcnonb3oBaHue ee CBOMCTB IPU PEIICHUN 1

CreneHnasi pyHKIHS YpaBHEHHI U HEPABEHCTB
Koumponvnan paboma Ne 8 1

Pazgen 10. 12

IHoka3arenbHas pyHKIUA

Tema 10.1 Cooeporcanue yuedbnozo mamepuana

Iloka3zaTenbHast yHkuus, ee | CTENEHb C IPOU3BOJIBHBIM AE€HCTBUTENLHBIM MOKa3aTeneM. Onpenenenue OK 01.. OK 02

cBOlicTBa noka3aTenbHON (QYHKINH, ee CBOWCTBA U rpaduk. 3HAKOMCTBO ¢ TPUMEHEHUEM OK 03" OK 0 4"
NOKa3aTesIbHOW QYHKIUH. Pemenne moka3aTeabHbIX YpaBHEHUH ()yHKIIMOHAIBHO- OK 05" OK 07"
rpau4ecKuM METOIOM 4 Hi& 33 '

Tema 10.2
Pemenue noka3arejibHbIX
YPaBHEHUI U HEPABEHCTB

Cooeporcanue yueonozo mamepuana

Pelmenne nokasaTenbHbIX YPaBHEHUNA METOJOM YPaBHUBAHUS ITOKa3aTENeH,
METOJIOM HOBOH MepeMeHHOH, pyHKIIMOHaIbHO-TparuueckuM MeToAoM. Perienue
IIOKa3aTeIbHbIX HEPABEHCTB
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Ilpakmuueckoe 3anamue Ne 26, 27

Pelenne noka3aTenbHbIX YPABHEHUN U HEPABEHCTB 4
Tema 10.3 Cooepiicanue yuebnozo mamepuana
CucreMsbl IOKa3aTeJIbHBIX Pelenne cucreM noka3aTeabHbIX YPaBHEHUIM
ypaBHeHHUii 2
Tema 10.4 Cooepircanue yueonozo mamepuana
Pemenue 3amau. Pemenne nokasaTenbHbIX YpaBHEHUN METOJOM YPaBHUBAHUS [TOKA3aTEICH U 1
IMoka3aTejabHas GyHKIMS METOJIOM BBEJCHHS HOBOM IIEPEMEHHON. Pelllenne nokasaTebHbIX HEPABEHCTB
Konmponvnas paboma Ne 9 1
Pa3znen 11. Jlorapugmbl. 24
Jlorapudpmuyeckas
pyHKuus
Tema 11.1 Cooepicanue yueonozo mamepuana
Jlorapudm uncaa. Jlorapudm uncna. JlecITUIHBIN U HATYpaJIbHBIN JOorapu(Mbl, YHCIIO €
JlecATHYHBIN U
HATYPaJIbHBIH JIOrapu@msl,
YHCII0 € 2 OK 01., OK 02.,
Tema 11.2 Cooeporcanue yueonozo mamepuana OK 03., OK 04.,
CaoiicTBa J1orapupmoB. CaoiictBa norapudgmoB. Oneparus jorapupMUpOBaHHUS. OK 05., OK 07.
Onepanus
Jorapu¢mupoBanus 6 IIK 3.3.
Tema 11.3 Cooeporcanue yuedbnozo mamepuana
Jlorapudpmuueckas Jlorapudpmuueckas QyHKIUS U €€ CBOICTBA 2
(pyHkuus, ee cBOMCTBA
Tema 11.4 Cooeporcanue yueonozo mamepuana
Pemenne qorapupmuueckux | [lonsatue norapudmudeckoro ypapaenus. Onepanus noreHuuposanus. Tpu
ypaBHeHHUIi U HEPABEHCTB OCHOBHBIX METO/Ia pelIeHUS JTOTapu(PMUUECKUX YpaBHEHUH: () yHKIITMOHAIBHO-
rpaduvecKuii, METO ] MOTEHIIUPOBAHUSI, METO/] BBEJICHUSI HOBOW TTEPEMEHHOM. 4
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Jlorapudmuueckre HepaBeHCTBA

Ilpakmuueckoe 3anamue No 28

Pemenue norapuMuueckux ypaBHEHU 1 HEPABEHCTB 2
Tema 11.5 Cooeporcanue yueonozo mamepuana
Cucrembl JJorapupmMuueckux | AJTOPUTM PEIIECHUS CHCTEMBI YpaBHEHHH. PaBHOCHIBHOCTE TOrapuMuUIecKnx
yYPaBHeHHUI YpaBHEHU U HEPABEHCTB 2
Tema 11.6 IIpodeccnonaibHO-OpHEeHTHPOBAHHOE COJlep:kaHue (colepkaHue MPUKJIATHOT0 MOXYJIsI)
Jlorapudmsl B npupoe u Ilpakmuueckoe 3anamue Ne 29, 30
TexXHHuKe [Ipumenenue norapudma. Jlorapudmudeckas cnupais B mpupoje. Ee
MaTeMaTUYECKHUE CBOMCTBA 4
Tema 11.7 Cooepoicanue yueonozo mamepuana
Pemrenus 3agau. Jlorapudmuueckas GyHkIus. Permenre mpocTedmmx JorapuMUIecKux ypaBHCHHM 1
Jlorapugmpl. Konumponwvnas paboma Ne 10 1
Jlorapupmuyeckas pyHkumus
Pa3nen 12. 10
MHoxkecTBa. JJIeMEHThI
Teopuu rpagos
Tema 12.1 Cooepoicanue yueonozo mamepuana
MHuoxkecTBa [Tonsitne MHOXkecTBa. [logmHOkecTBO. Onepanii ¢ MHOXECTBAMH 2
TeMa 122 HpO(I)CCCHOHaJILHO-OpI/IeHTI/IPOBaHHOC CoIepiKaHue (cozlepmanne NPUKJIATHOTO MOZ]yJ'[ﬂ) OK 01 OK 02
Onepanun ¢ MHOKeCTBAMH Ilpakmuueckoe 3anamue Ne 31 OK 03” OK 04"
Omneparus ¢ MHOKECTBaMU. PellleHre npukiiaaHbIX 3a1a4 2 o "
Tema 12.3 Cooepicanue yueobnozo mamepuana OK 05., OK 07.
I'padnl [Tonsartue rpada. Ca3HbIN rpad, AepeBo, HUKI rpad Ha MIOCKOCTH 2
Ilpakmuueckas paooma Ne 32
CrniocoObI 3a1aHust rpadoB. 2
Tema 12.4 Cooeporcanue yueonozo mamepuana
Pemenue 3ama4y. MuosxkecrBa. | Onepanusi ¢ MHOKecTBaMHu. ONIMCAHUE PEATbHBIX CUTYallMi C OMOIIBIO MHOKECTB. 1

[Tpumenenue rpadoB K perieHuIo 3a1a4
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I'padbl 1 X npuMeHeHne

Konmponvnasa paboma Ne 11

Pa3znen 13. 18
J1eMeHThl KOMOMHATOPHKH,
CTATHUCTUKH U TEOPHH
BEPOSITHOCTEH
Tema 13.1 Cooepiicanue yueonozo mamepuana 2
OCHOBHBIE IOHATHSA [IepecTanoBKH, pa3MEIICHUS, COUYETAHUS.
KOMOMHATOPUKH
Tema 13.2 Cooeporcanue yueonozo mamepuana 2
CoObITHE, BEPOSATHOCTH CoBMecCTHBIE U HECOBMECTHBIE COOBITHSI. TE€OpeMbI O BEPOSTHOCTH CYMMBI COOBITHH.
coObITHdA. Cl10:KE€HHE U VYcioBHasI BEpOATHOCTh. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS. Teopembl
YMHOKeHHEe BepOSITHOCTe BEPOSITHOCTH MPOU3BEICHUS COOBITHA.
Tema 13.3 IIpodeccnonajbLHO-OpHEeHTHPOBAHHOE CO/lep:KaHue (colep:kaHue MPUKJIATHOT0 MOXYJIsl)
BeposiTHOCTH B OTHOCHUTEIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTUCTUUECKOE
npodeccHoHaTLHbIX 3a7auax | ONPEIeICHHUE BEPOSTHOCTH. OrieHKa BEpOSITHOCTH COOBITHS
Ilpakmuueckoe 3anamue Ne 33, 34
BeposiTHOCTB B nipodeccOHaNbHBIX 3a7a4ax

4
Tema 13.4 Cooepoicanue yueonozo mamepuana 2
JluckpeTHas caydaiinasi Bunsl ciiyyaiinbix BenmnuuH. OnpenesieHue JUCKPETHON CIIydaillHOW BEJIMYMHBI.
BeJIMYHMHA, 3AKOH ee 3aKOH pacnpeesieHus TUCKPETHOM cllydaiiHOUM BennunHbl. Ee uncioBbie
pacnpeneaeHust XapaKTEePUCTUKHU
Tema 13.5 Cooeporcanue yueonozo mamepuana 2

3agaum MaTeMaTH4ecKou
CTATUCTUKH

Bapuanvonssiii psaa. [lonuron yactot u ructorpaMma. CTaTUCTUYECKHE
XapaKTEepUCTUKHU psia HAOII0JaEMBbIX TaHHBIX

Tema 13.6

IIpodeccnonanbHO-OPUEHTUPOBAHHOE COEP:KaAHNUE (COEPKAHUE MPUKIATHOT0 MOTYJIs)

[TepBuunas 06pab0OTKa CTATUCTHYECKUX JIaHHBIX. [ paduueckoe ux mpeicTaBlICHHE.

OK 01., 0K 02.,
OK 03., OK 04.,
OK 05., OK 07.
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CocrTaBJjienue TadJun v
AMArPaMM HA NPaKTHKe

Haxoxnenue CPCAHUX XaPaAKTCPHUCTHUK, Ha6JHO,Z[aeMBIX JaHHBIX

Ilpakmuueckoe 3anamue Ne 35, 36
CocTraBieHue TabJIMIl U AMAarpamMMm MpU PEeIIeHUU IPUKIIaJHBIX 3a7a4

4
Tema 13.7 Cooepircanue yueonozo mamepuana
Pemenue 3a1a4. Jj1eMeHTHI DneMeHThl KoOMOUHATOpuKH. CoOBITHE, BEPOSITHOCTH COObITHS. CllOKEHUE U
KOMOMHATOPUKH, YMHOKEHUE BEPOATHOCTEH 1
CTATHUCTUKH W TEOPHU Konmponvnas paboma Ne 12 1
BEPOSATHOCTEH
Paznen 14. 18
YpaBHeHHsI M HEPABEHCTBA
Tema 14.1 Cooepoicanue yueonozo mamepuana 2
PaBHOCHIBLHOCTH ypaBHeHuii | PaBHOCHIEHOCTE ypaBHeHui 1 HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMEI
1 HEPABEHCTB. PaBHOCHIIBHBIX TIEPeX0aX B YPaBHCHUSX U HepaBeHCTBaX. OOIIHEe METOIBI
OO0mme MeToAbI pelIeHus pellleHUs YPaBHEHHI: Iepexo/] OT paBeHCTBA (YHKIIMN K PAaBEHCTBY apryMEHTOB
JUTSI MOHOTOHHBIX ()YHKITUH, METOJI Pa3JI0KECHUS Ha MHOYKUTEIIH, METO]T BBEJICHUS
HOBOM MEPEMEHHON, (PYHKITMOHATBEHO-TPAdUIECKUN METO/T
Tema 14.2 Cooepocanue yueonozo mamepuana 2 OK 01., 0K 02.,
I'paduyeckuii MeTox OO61mue MeTo1bl pelieHus] HEPaBEHCTB: MEPEX0/] OT CPAaBHEHHUS 3HaUCHUN QYHKUIUHN K OK 03., OK 04.,
pelnleHusi ypaBHeHMUI, CpPaBHEHHIO 3HAYEHUI apryMEHTOB JJI1 MOHOTOHHBIX (DYHKIIUNA, METO]T MHTEPBAJIOB, OK 05., OK 06.,
HEPABEHCTB byHKIMOHANBHO-TpaduyecKkuil MeTo 1. I'papuueckuii MeTo]] peleHus: ypaBHEHUHN 1 OK 07.
HEPABEHCTB IIK 3.3.
Tema 14.3 Cooepiicanue yueonozo mamepuana 4
Ypasuenus u Hepasencrsa ¢ | Onpenenenne monyns. Packpeitue Moy no onpeaenenuro. [pocreiimme
MOyJIeM YpaBHCHHMSI U HEPABCHCTBA ¢ MOaysieM. [IpuMeHeHne paBHOCHITBHBIX TIEPEXO/IOB B
OTIPEJICIICHHBIX TUTIAX YPABHEHUI 1 HEPABEHCTB C MOAYJIEM
Tema 14.4 Cooeporcanue yueonozo mamepuana 2

3HakoMCTBO ¢ napameTpom. [IpocTeiinme ypaBHEHUSI 1 HEPABEHCTBA C TApaMETPOM
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YpaBHeHHsI M HEPABEHCTBA C
napaMeTpom

Tema 14.5
CocraBiieHHe U pelieHue
npo¢ecCHOHAJIBHBIX 32/1a4 €

IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COAepPKaHUeE (COepPKAHUE NPUKIATHOT0 MOLYJIs1)

IMpakTuyeckue 3ansarus Ne 37, 38, 39
PerreHne TeKCTOBBIX 3a1a4 MPO(YECCHOHATBLHOTO COCPIKAHHMS

NOMOIILI0 YPABHEHU i 6
Tema 14.6 IIpakTuyeckoe 3ansiTue Ne 40

Pemenne 3ana4. YpapHenusi | OOuiye METObI PEIICHUSI YPaBHEHUN. Y paBHEHUS U HEPABEHCTBA C MOYJIEM U C

1 HepaBeHCTBa napamMeTpamu 2
KoHcyabTanus 2
Bceero: 300
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3. YcioBus peanu3anui NporpaMMbl 001eo0pa3oBaTe/bHOM AUCHUIIMHBI

3.1. /st peaqid3anyu MPOrpaMMbl JUCIUILIHHBI 10JKHBI ObITH
MpeayCMOTPEHBI CJeAYI0IIHe CeuaabHble MOMeIeHusl:
Peanu3zamus nporpaMMbl QUCIMILIAHBI TPEOYeT HATHYNS yIeOHOTO
KaOMHEeTa MaTeMaTHKH.
O6opynoBanne yaeOHOTO KaOnuHeTa:
MI0CaIOYHBIC MECTA 110 KOJIMYECTBY 00yUaOIINXCS;
pabodee MecTo MpernoaaBaTelis;
KOMIUIEKT Y9eOHO-HAIISTHBIX TIOCOOHIA;
KOMIUICKT 3JICKTPOHHBIX BHICOMATCPUAIIOB;
3aJlaHus 1711 KOHTPOJBHBIX padoT;
po(heCCHOHATTFHO OPUEHTUPOBAHHBIC 3a/IaHUS:
MaTepHaJIbl DK3aMEHA.
TexHudeckue cpeacTBa 0OyICHHS:
®  IICPCOHAIBHBIH KOMIIBIOTEP C JIMIICH3HOHHBIM  IPOTPaMMHBIM
oOecIecueHuEM;
®  IIPOCKTOP C IKPAHOM.

3.2. UupopmaniuoHHoe o0ecnevyeHne 00yueHus
3.2.1. OcHOBHBIE IEYATHBbIE H YJIEKTPOHHbIE U3IAHUA

1. Anumos III.A. Matemartuka: anredpa U Hayajga MaTeMaTHYECKOr0 aHaIu3a,
reomeTpud. Anredpa u Hadana Maremarudeckoro ananusa 10-11 knacc. YueOHuUK.
bazoBslii 1 yrinyonennsiid yposens./ILI.A. Anmumos, FO.M. Kossirun, M.B. TkaueBa
u 1p. — Mocksa: [Ipocsemenne, 2021.-463c.

2. Aranacsa JI.C. MaremaTtuka: anreOpa W Hadaja MaTEMaTHYCCKOTO
aHanusa, reometpusi. ['eomerpus.10-11 knacc. Yueonuk. bazoBbiit u yriayOaeHHBIHM
ypoBenb/ JI.C. ArtanacsH, B.®. byry3zo, C.b. KamomieB u 1p. — Mockaa:
[TpocBemenue, 2021.-287¢.

JlonmoJIHUTE IbHASI YUeOHas JInTepaTypa:

1. boecomonos, H. B. Marematuka. AnreOpa U Hadaia a”anu3a. ba3oBbiid
ypoBeHb: 10—11 kmaccel : y4eOHUK JJId CpelHero ooOimiero oOpa3oBaHMs /
H. B. boromomnoB. — Mockpa : M3garensctBo HOpaiit, 2024. — 241 c¢. —
(ObmeobpazoBarenbubiii  1ukin). — ISBN  978-5-534-16084-0. — Tekcr
anekTpoHHbI /[ OOpasoBarenbHas  miatgopma  IOpait  [caiiTt]. —
URL: https://urait.ru/bcode/544860

2. [Iyces, B.A. Maremaruka. I'eomerpusi. bazobiii ypoBenb: 10—11

KJIAcChl . y4eOHUK Uil  CPEIHErooOUIEro obpazoBanusi/ B. A.T'yces,
H. b. KoxyxoB, A. A. IlpokodreB. — 2-¢ u3a., ucnp. U gom. — Mocksa :
M3natensctBo FOpaiit, 2024. — 281 c. — (OOmeo6pa3zoBaTeNbHbIA TUKI). —
ISBN 978-5-534-16085-7. — Tekcr : osnektponHbiii // OOpa3oBaresbHas

wiarpopma FOpaiitr [caiit]. — URL: https://urait.ru/bcode/544861

38


https://urait.ru/bcode/544861
https://urait.ru/bcode/544860

4. KOHTpO.]IL H OICHKa pe3yjabTaTOB OCBOCHHUA IUCHMIIJIHHBI
KOHTpOJIb H OII€CHKA PAaCKpPbIBAIOTCA YCPE3 YCBOCHHBLIC 3HAHUSA U

npuoOpeTeHHbIE 00YYaIOIMMUCS YMEHHUS, HalpaBlieHHbIE Ha (OpPMUPOBAHUE
o0mux u mpodecCHOHATBHBIX KOMITETCHIMH. KommeTeHIuu JOIKHBI OBITh

COOTHCCCHBI

C HIpCAMCTHBIMU PC3YJIbTATaMH. I[J'IH KOHTpOJIsI M OHCHKH

pe3ynpTaToB 00Y4YEeHHUs MpEnojiaBaTeib BbIOUpaeT GOpMbI M METOIBI C yYETOM
npodeccuoHanu3auuy o0y4eHus 1o MporpaMMe AUCHUIIINHBIL.

Koa u HaumeHoBaHme
¢GopMupyeMbIX KOMIIETEHIM I

Pazpen/Tema

THI OLEeHOYHBIX
MepOonpUATHH

OK 01. Bei6upats criocoobt
peuieHus 3a1a4
poheCcCHOHATBHOM JeATeIbHOCTH
HPUMEHHUTEIBHO K Pa3InYHbIM
KOHTEKCTaM

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
1.4.15.;16.;1.7.

Pasmen 2. Tems1 2.1.; 2.2.; 2.3.;
2.4.;25.;2.6.

Pasmen 4. Temr1 4.1.; 4.2.; 4.3.;
44.,45.:46.;4.7.;4.8.;4.9.;
4.10.; 4.11.

Pasnen 6. Temn1 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pasnen 7. Temer 7.1.; 7.2.;
713.;74.;75.;7.6.;7.7.,7.8,
7.9.;7.10.;7.11.; 7.12.; 7.13.;
7.14.;7.15.; 7.16.; 7.17.
Pasnmen 8. Temur 8.1.; 8.2.:
8.3.;8.4.;85.,; 8.6.

Pa3zmen 9. Temur 9.1.; 9.2.;
9.3.;9.4.,;95.

Pasnmen 10. Temsr 10.1.; 10.2.;
10.3.; 10.4.

Pasgen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5.;11.6.; 11.7.
Pasnmen 13 Temsr 13.1.; 13.2.;
13.3.;13.4.; 13.5.; 13.6.; 13.7.
Pasnmen 14. Temur 14.1.; 14.2.;
14.3.; 14.4.; 145.; 14.6.

OK 02. Mcnonb30Bath
COBpPEMEHHBIE Cpe/ICTBA MIOUCKA,
aHaJTN3a ¥ HHTEPIPETAINN
uHpOopMalui HMH(OPMAIIHOHHBIE
TEXHOJIOTUH TSI BBITTOJTHEHHSI
3a1a4 mpodhecCuoHaIbHON
NesITeIbHOCTH

Pasmen 1. Temer 1.1; 1.2.; 1.3.;
14.;15.;16.;1.7.

Pasnmen 3. Temsur 3.1.; 3.2.;

3.3.; 3.4

Pasnen 4. Teme1 4.1.; 4.2.; 4.3.;
44.;45.,4.6.;4.7.;4.8.;4.9,;
4.10.; 4.11.

Pazgen 6. Tempr 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Paspgen 7. Temsr 7.1.; 7.2.;
713.;74.;75.;76.;7.7.;7.8,
7.9.;7.10.; 7.11.; 7.12.; 7.13.;

- YCTHBIH OIIPOC;

- (pOHTANBHBIHOIIPOC;
- OLEHKa KOHTPOJIBHBIX
pabor;

- HaOMI0JIeHHE 33 XOJIOM
BBITTOJTHECHUSI
nabopaTopHBIX PadoT;

- OIICHKa BBITTOJTHEHUS]
1a00paTOpHBIX paboT;
- OICHKa TIPAKTUYECKUX
pabor (pemieHus
Ka4eCTBEHHBIX, PACUCTHBIX,
npodeccuoHaIbHO
OpPHEHTHPOBAHHBIX 33]1a4);

- OIIeHKa TECTOBBIX
3aJIaHui;

- HaOJI0JeHHE 32 XOJ0M
BBITIOJTHEH U
WHIUBHTyJTbHBIX
IIPOEKTOB U OLICHKA|
BBIMTOJTHEHHBIX MTPOCKTOB,

- BBINIOJHCHUE

SK3aMEHAIlMOHHEIX 3aJaHui
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7.14.;7.15.; 7.16.; 7.17.
Pasnen 8. Temsr 8.1.; 8.2.:
8.3.;8.4.;85.; 8.6.

Pa3zmen 9. Temur 9.1.; 9.2.;
9.3.;9.4.,;95.

Pazgen 10. Temsr 10.1.;10.2.;
10.3.; 10.4.

Pasnen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5.;11.6.; 11.7.
Pa3nmen 13 Temsr 13.1.; 13.2.;
13.3.;13.4.; 13.5.; 13.6.; 13.7.
Pasnmen 14. Temsr 14.1.; 14.2.;
14.3.;14.4.; 145.; 14.6.

OK 03. IitanupoBats u
pean30BbIBATH COOCTBEHHOE
npoheccCuoHaNbHOE U JIMYHOCTHOE
pa3BUTHE, IPEANIPUHUMATETHCKYIO
NesITeIbHOCTD B
npodeccuoHalbHOM cdepe,
WCIIOJIB30BATh 3HAHUS 110
(uHaHCOBOM T'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX

CUTyalusx

Pasmen 1. Temrr 1.1; 1.2.; 1.3.;
14.;15.;16.;1.7.

Paznen 2. Temnr 2.1.; 2.2.; 2.3,;
2.4.;25.;2.6.

Pasnmen 3. Temur 3.1.; 3.2.;

3.3.; 3.4

Pasmen 4. Temr1 4.1.; 4.2.; 4.3.;
44.,45.:46.;4.7.;4.8.;4.9.;
4.10.; 4.11.

Pasnen 6. Temn1 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pasnen 7. Temer 7.1.; 7.2.;
713.;74.;75.;7.6.;7.7.,7.8,
7.9.;7.10.;7.11.; 7.12.; 7.13.;
7.14.;7.15.; 7.16.; 7.17.
Pasnen 8. Temsr 8.1.; 8.2.:
8.3.;8.4.;85.,; 8.6.

Pa3zmen 9. Temur 9.1.; 9.2.;
9.3.;9.4.; 95.

Paszgen 10. Temsr 10.1.; 10.2.;
10.3.; 10.4.

Pasgem 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5.;11.6.; 11.7.
Pasnmen 13 Temsr 13.1.; 13.2.;
13.3.;13.4.; 13.5.; 13.6.; 13.7.
Pasnen 14. Temsur 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 04. 3¢ pexruBHO
B3aMMOJICHCTBOBATh U PadOTATh
B KOJUICKTHBE U KOMaH/Ie

Pasmen 1. Temer 1.1; 1.2.; 1.3.;
1.4.;15.;1.6.;1.7.

Pasnmen 2. Teme1 2.1.; 2.2.; 2.3.;
2.4.:2.5.; 2.6.

Paszgen 3. Temsr 3.1.; 3.2.;
3.3.; 3.4

Paspgen 4. Tembr 4.1.; 4.2.; 4.3.;
44..45.:46.;4.7.;4.8.;4.9.;
4.10.; 4.11.
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Pa3znen 6. Tembr 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.; 6.9.;
6.10.; 6.11.

Pasnen 7. Temer 7.1.; 7.2.;
713.;7.4.;75.;76.;7.7.;7.8.;
7.9.;7.10.;7.11.;7.12.; 7.13,;
7.14.;7.15.; 7.16.; 7.17.
Pasnen 8. Temsr 8.1.; 8.2.:
8.3.;8.4.;85.,; 8.6.

Pasnen 9. Temsr 9.1.; 9.2.;
9.3.;9.4.,;95.

Pasnen 10. Temsr 10.1.; 10.2.;
10.3.; 10.4.

Pasnen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5.;11.6.; 11.7.
Pasnmen 13 Temsr 13.1.; 13.2.;
13.3.; 13.4.; 13.5.; 13.6.; 13.7.
Pasnmen 14. Temsur 14.1.; 14.2.;
14.3.;14.4.; 145.; 14.6.

OK 05. OcyiiecTBiaTh yCTHYIO U
NUCbMEHHYIO KOMMYHUKAIUIO HA
rOCyJapCTBEHHOM SI3bIKE
Poccniickoit denepanuu ¢ yueTom
0COOEHHOCTEH COLMANbHOTO U
KyJIBTYPHOI'O KOHTEKCTa

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
1.4.;15.;1.6.;1.7.

Pasnen 4. Temns1 4.1.; 4.2.; 4.3.;
44.,45.:46.;4.7.;4.8.;4.9.;
4.10.; 4.11.

Pa3nmen 6. Tems1 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.; 6.9.;
6.10.; 6.11.

Paspgen 7. Temsr 7.1.; 7.2.;
73.;7.4.;75.;76.;7.7.;7.8.;
7.9.;7.10.;7.11.;7.12.; 7.13;;
7.14.;7.15.; 7.16.; 7.17.
Pa3sgen 8. Temsr 8.1.; 8.2.:
8.3.;8.4.;85.,; 8.6.

Pasgen 9. Temsr 9.1.; 9.2.;
9.3.;9.4.,;95.

Pasnmen 10. Temsr 10.1.; 10.2.;
10.3.; 10.4.

Pasmen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5.;11.6.; 11.7.
Pasgen 13 Temsr 13.1.; 13.2.;
13.3.;13.4.; 13.5.; 13.6.; 13.7.
Pasgen 14. Temsr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 07. CopelicTBOBaTE
COXPaHEHHIO OKpYXarollei cpepl,
pecypcocOepeKeHnI0, MPUMEHATH
3HaHUS 00 W3MEHEHWW KIMMara,
TPUHIIHATIBI OepeKITMBOTO|
IPOU3BOJICTBA, 3P PEeKTUBHO

IECTBOBATh B  YPE3BBIYANHBIX

Pasmen 1. Temer 1.1; 1.2.; 1.3.;
14.;15.;16.;1.7.

Pasnmen 2. Teme1 2.1.; 2.2.; 2.3.;
2.4.;25.;2.6.

Pasnmen 3. Temsur 3.1.; 3.2.;

3.3.; 3.4

Pasnen 4. Teme1 4.1.; 4.2.; 4.3.;
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44.;45.,4.6.;4.7.;4.8.;4.9,;
4.10.; 4.11.

Pa3nmen 6. Teme1 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.; 6.9.;
6.10.; 6.11.

Pasnen 7. Temer 7.1.; 7.2.;
713.;7.4.;75.;76.;7.7.;7.8.;
7.9.;7.10.;7.11.;7.12.; 7.13,;
7.14.;7.15.; 7.16.; 7.17.
Pasnen 8. Temsr 8.1.; 8.2.:
8.3.;8.4.; 85, 8.6.

Pasnen 9. Temsr 9.1.; 9.2.;
9.3.;9.4.,;95.

Pasnen 10. Temsr 10.1.; 10.2.;
10.3.; 10.4.

Paszmen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5.;11.6.; 11.7.
Pasnmen 13 Temsr 13.1.; 13.2.;
13.3.;13.4.; 13.5.; 13.6.; 13.7.
Pasnen 14. Temsr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

I[IK 3.3. O0OecrneunBaTh BEICHHE
TEKyIIEH W  HUCIHOJHUTEIbHOM
TOKYMEHTAllU 110 BBIIOJIHIEMBIM
BHJIaM CTPOUTEIIbHBIX pabOT

Pasmen 1. Temer 1.1., 1.2, 1.3
Pasnmen 2. Temsr 2.1., 2.3.
Pasznen 3. Temnr 3.4., 3.5.
Pasmen 4. Temr1 4.1.; 4.2.; 4.3.;
44.;45.,4.6.;4.7.;4.8.;4.9,;
4.10.; 4.11.

Pa3gen 6. Temnr 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pasmen 7. Temur 7.1.; 7.2.;
713.;74.;75.;76.;7.7.,7.8,
7.9.;7.10.; 7.11.; 7.12.; 7.13.;
7.14.;7.15.; 7.16.; 7.17.
Pasnen 8. Temsr 8.1.; 8.2.:
8.3.;8.4.;85.; 8.6.

Pasgem 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5.; 11.6.; 11.7.
Pazgen 12.

Pasgen 13 Temsr 13.1.; 13.2.;
13.3.; 13.4.; 13.5.; 13.6.; 13.7.
Pasgen 14. Temsr 14.1.; 14.2.;
14.3.; 14.4.; 145.; 14.6.
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