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1. O0mass XapakTepUCTHKA NPUMEPHO padodedl NporpamMmbl
00111e00pa30BaTEILHON JUCIUILIHHBI

Ob6mieoOpazoBarensHass  auciuimHa  OOJ[.11  Marematuka — siBasieTcs
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 TOCTIDKEHUE PE3YNIbTATOB €€ M3yUeHUsI 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 HaumenoBanue popmMupyemMbix
KOMIIeTeHIH i

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

IInanmpyemsbie pe3yJbTaThl 0CBOCHHS AUCHHUIIIMHBI

Oo6mmuel

B yactn TPYAOBOI'0 BOCIIMTAHUSA:
- TOTOBHOCTH K Tpyay, OCO3HAHHUC NCHHOCTHU MAaCTCPCTBaA,

TPYIOIO0HE;

- TOTOBHOCTh K AKTHBHOM JIeSTEIbHOCTH
TEXHOJIOTHYECKOW M COIMANBbHOW  HAMpaBICHHOCTH,
CIIOCOOHOCTH HHUIHUPOBATE, MTAHUPOBATH u

CaMOCTOSITETTFHO BBITIOHATH TaKyIO NESTEbHOCTB;

- WHTEpeC K pa3IUYHBIM cdepaM TpodeCcCHOHATBHOMN
JICSATEIILHOCTH,

OBnageHue YHHUBepPCaJIbHbIMH
MO3HABATEbHBIMH JAefiCTBUAMU:

a) 0a3oBble JJOrHYeCKHUe AeiiCTBHS:

- CaMOCTOSTEIILHO (OPMYJIHPOBATh M aKTyaJIH3HUPOBAThH
Mpo0IIeMy, pacCMaTpUBAaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK TN OCHOBAHHS
JUTSI CpaBHEHHMS, KiTacCU(UKALUU U 0000IIECHUS;

- ONPEENATh LEIH JISATSIIbHOCTH, 33J]1aBaTh MapaMeTphl U
KPUTEPUH UX JTOCTIKEHHS,

- BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B
paccMaTpuUBaeMbIX SIBICHUSIX;

- BHOCUTHL KOPPEKTUBbBI B [JCATCIHbHOCTbL, OIICHUBATH
COOTBETCTBHE pE3yJIbTaTOB IIENSAM, OIEHHBATh PHUCKHU
MOCIIEICTBUN IEATENBHOCTH;

- pa3BHUBaTb KpPCATHUBHOC MbLINUJICHUEC IIpU PCUHICHUN
JKU3HEHHBIX MPOOIIeM

0) 0a3oBbIe HCCIEI0BATEILCKIE IeiiCTBUS:

- BIANeTh HaBBIKAMH Y4YeOHO-HCCIIEJIOBATEIBCKOW H

yueOHbIMH

MPOCKTHOM  JICSITENBHOCTH, HABBIKAMH  pa3perieHUsI
mpooJIem;

- BBISABJISTH MIPUYNHHO-CJICACTBCHHBIC CBs3HU )51
AKTyaJIu3upoBaThb 3agavy, BBIABUI'ATh TUIoTE3y €€

peHICHU, HAXOAUTh 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,
jgorapudmM umcla, YMEHHE BHINOJIHATH BBIYUCICHHUE
3HaYEHWH W  TpeoOpa3oBaHUS  BEIPAXEHUH  CO
CTETICHSAMH U JIOTapu(pMamMu, TpeodpazoBaHus TPOOHO-
panroOHAJIbHBIX BI)Ipa)KCHl/Iﬁ;

- YMETb ONIEPUPOBATh MOHATHAMH: palUOHAILHBIE,
HppalMOHajJbHbIE,  IIOKa3aTelbHblE,  CTEICHHBIC,
JorapuMuiecKkie, TPUrOHOMETPUIECKUE YpPaBHEHHS
1 HCPABCHCTBA, X CUCTCMBbI;

- YMETb ONEpUPOBATh MOHATHAMH:  (QYHKIHS,
HenpepbIBHAS ¢$yHKUMA, MIPOU3BOAHAS,
nepBooOpa3Hasi, OMNpeleNICHHBI HHTEerpai, YMeTb

HaXOJUTh TPOM3BOJAHBIC D3JEMEHTAPHBIX (QYHKIHUA,
UCTIONB3YSl CIIPaBOYHBIE MaTEepHANbl; HMCCIEIOBAaTh B
NpOCTEHINX cay4asx (QYHKIUM Ha MOHOTOHHOCTD,
HaXOJUTh HauOOJIbIINE W HaWMEHbIIUE 3HAYCHHS
GyHKIMHA;  CTPOUTH  TrpaUKW  MHOTOWICHOB  C
UCIIONIb30BaHUEM armapara MaTeMaTHYECKOTO
aHaln3a; TPUMEHATh MPOM3BOJHYIO MpPU pPElICHHN
3a7a4  Ha  JIBIDKGHHWE;  pemiaTh  IPaKTHUKO-
OpPHEHTHUPOBAaHHbIE 3a/Jayd HAa HaWOONbIINE W
HavMEHbIIIME 3HAYCHHs, Ha HAXOXKICHUE IIyTH,
CKOPOCTH U YCKOPEHHSI;

- yYMeTb ONEpHUpOBaTh MOHITUSMH: palMOHAJIbHAS
GyHKIMS, TMOKa3zaTenbHas — (QYHKIHUS, CTENCHHAs
¢$yHKUWA, norapudmuueckas ¢byHKLHS,
TPUTOHOMETPUYECKUE (PYHKIUH, 0OpaTHbIe (QYyHKIHU;

1YKa3sbiBatoTca GopmMUMpyemMble TMYHOCTHbIE U MeTanpeameTHble pe3ybTaTtbl M3 ®rOC COO (B nocneaHel pegakumm ot 12.08.2022) B oTrnaronbHol popme
2 lncumnamHapHble (NpegMeTHble) pe3ynbTaThl YKa3biBaloOTCA B COOTBETCTBUM C UX NOJIHbIM NepedHem Bo PTOC COO (B nocneaHei pegakumm ot 12.08.2022)



CBOMX YTBEDXKIEHHI, 33a[aBaTh MapaMeTPsl M KPUTEPHH
PELICHNS;

- aHANIM3WUPOBATh TMOJYYCHHBIC B XOJE PEIICHUS 3aauu
pe3yIbTaThl, KPUTHYCCKH OICHHUBATH MX JIOCTOBEPHOCTD,
POTHO3HUPOBATh H3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeTh TEPEHOCHTb 3HAHHS B [O3HABATENBHYIO W
MPAKTHYECKYIO 001aCTH KHU3HEACIATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIAMETHBIX
obuacreii;

- BBIIBUTATh HOBBIC HJCH, MpeajaraTb OpPUTHHAILHBIC
MOJIXO/IbI U PEIICHHS;

- CIIOCOOHOCTH HX HCIIOJIB30BAaHUS B ITO3HABATEIILHON
Y COLIMAJIbHOM MPaKTHKE

YMEHHE CTPOWUTh TpauKu W3yYCHHBIX (QYHKIHH,
UCTIONB30BaTh TPpadUKH TPH H3YYCHWH HPOLECCOB H
3aBUCHUMOCTEH, TP pelIeHUH 3aJad U3 JpYyTux
y4eOHBIX TpPEAMETOB M 3aJad W3 pPealbHOM JKH3HH,
BBIPAXATh  (OPMYJIaMH  3aBUCHMOCTH  MEXKIy
BEJIMYMHAMU;

- YMETh pelarb TeKCTOBBIE 33Ja4yll Pa3HBIX TUIOB (B
TOM YHCJIe HA TPOLEHTHI, IOH U YacTH, Ha JIBIKEHHE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 33Ja4H
u3 objacTu YNpaBiCHUS JMYHBIMA au CEMEHHBIMH
(hvHAHCAMM); COCTAaBIIATH BBIPAXKCHHS, ypaBHEHUS, W
HEpaBEHCTBA W HMX CHCTEMbI II0 YCIIOBHIO 33/1a4H,
UCCIIEIOBAaTh TOJNIyYEHHOE pelIeHHE U OICHUBATh
MIPaBIONIOI00HOCTH PE3yIBTATOB;

- yMeTb  ONEepHPOBATh  TOHATHAMH:  CpEIHEe
apudmeTHIecKoe, Me/naHa, HaunOomblee u
HavMEHbIlleE  3HAYEHHs,  pa3Max, JAUCHEepCHs,
CTaH/APTHOE OTKJIOHEHHWE YHCIOBOTO HAaOOpa; yMeTb
W3BIICKATh, MHTEPIPETUPOBATH nHpopmanuio,
OpeACTaBICHHYI0O B TabiuWmax, Ha JAdarpaMmax,
rpadukax, OTpaXXaroIIyr0 CBOHCTBA

peaNbHBIX TPOIECCOB W SIBICHHUH; MPEICTABIATH
UHQOPMAIMIO C TOMOIIBI0 TAaONMHUIl W JUarpamMmu;
UCCIIEIOBATh CTATUCTUYECKUE JIAaHHBIE, B TOM YHCIE C
NPUMEHEHNEM TpauiecKrX METOIOB U 3JIEKTPOHHBIX
CpPE/CTB;

- YMETb ONEPUPOBATH MOHATUSIMHU: CITy4alHBII ONBIT U
CllyqyaiiHOe  COOBITHE, BEpPOATHOCTH  CIly4allHOTO
COOBITHS; yYMEHHE BBIYUCIATH  BEPOSTHOCTH C
UCIIOJIb30BaHUEM TIpaUUYeCKUX METOJIOB; MPHUMEHSIThH
(GOpMyJIBI CIOKEHHS M YMHOXKCHHUS BEpOSTHOCTEH,
KOMOMHATOpHBIE (aKThl W (QOPMYJIBl TPU PEHICHUN
3a]a4; OICHHBATh BEPOSTHOCTH PEANBHBIX COOBITHIA;
3HaKOMCTBO CO CIIyYailHBIMH BEJIMYMHAMH; yMEHHE
MIPUBOJIUTH IPUMEPEI

MIPOSIBJIICHUS 3aKOHA OOJIBIINX YHCENl B MPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHMIX;

- YMETh ONEpUpPOBATh MOHATHSAMHU: TOYKA, MpsIMasi,



IUIOCKOCTh, ~ HPOCTPAHCTBO,  ABYTPAaHHBIM  YTrod,
CKPCIIMBAIOMINECS  TPSIMBIE, TMApALICTBHOCTh |
MEePHEHANKYISIPHOCT TPSAMBIX U IUIOCKOCTEH, Yroi
MEKIY MPSIMBIMH, YTOJI MEXKY TPSIMOH U IUIOCKOCTBIO,
YTOJI MEXAY IUIOCKOCTSIMH, PAcCTOSHHE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMU, PACCTOSHHE
MEXIy IUIOCKOCTSIMHM; YMEHHE HCIONb30BaTh IpH
pemieHNH 3amad  M3ydeHHBIE (AKTBI W TEOPEMBI
IUTAHUMETPHUN; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB
OKpPY>KaloOILlero MHUpa;

- yYMeThb OIEpUpPOBATH IOHATHAMH: MHOTOTPAHHUK,
CeYCHHWE MHOTOTpaHHUKa, KyO, MapaulelenuIen,
npusMa, mupaMuaa, ¢urypa W IOBEPXHOCTh
BpallleHHs, HWIMHIpP, KOHYyC, Imap, cdepa, CEYCHUS
(urypsl BpalieHus, TUIOCKOCTh, Kacaromascs chepsl,

WIMHIpA,  KOHYyca, TUIOIA/b MOBEPXHOCTH
NUpaMUIBI, OPU3MBI, KOHyCa, UWIWHApPA, INIOMIAIb
cdepsl, 00BeM KyOa, MIPSIMOYTOJIEHOTO

napaulesienine;a, MHPaMUIbl, TPU3MBL, IHIMHIPA,
KOHYCa, IIapa; yMEeHUe U300pakaTh MHOTOTPAaHHUKU U
MOBEPXHOCTH BpAIICHHS, HMX CEUCHUS OT PYKH, C
TIOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB H 3JIEKTPOHHBIX
CPEICTB; YMEHHE paclo3HaBaTh CHMMETPHIO B
NPOCTPAHCTBE: YMEHHE pACIO3HABATh IPAaBHIIbHBIC
MHOTOTPaHHUKH;

- yMeTh ONEpHpPOBaTh TMOHATUSIMH: JBIKEHHE B
NPOCTPAHCTBE, MOA00HBIE (PUTYPBI B TPOCTPAHCTBE;
UCIIONIb30BaTh OTHOLICHHUE IUIOIIA/ICH TTOBEPXHOCTEH U
00BEMOB TMOAOOHBIX (UTYp TpU pEmIeHUH 3aaady:
YMETh BBIYUCIISITh TEOMETPUIECKNE BEIUYHMHBI (JUIHHA,
yroji, IUIomans, O0beM, IUIOMAAb IOBEPXHOCTH),
UCTIONB3YS U3yUeHHBIE (POPMYIIBI 1 METOIBI;

- yMEeTh OIEPHPOBATH IMOHATHIMHU: TPSMOYTOJIbHAS
cUcTeMa KOOpJAWHAT, KOOPJMHATHI TOYKH, BEKTOP,
KOOPAWHATHI BEKTOPA, CKAJSIPHOE MPOU3BEICHHUE, YTOJl
MEXJly BEKTOpaMH, CyMMa BEKTOpPOB, IMpPOH3BEICHHE
BEKTOpa Ha YHCJIO: HAXOJUTh C MIOMOIIBIO U3yYEHHBIX
(hopMyIT KOOpAMHATEI CEpeTUHBI OTPE3Ka, PacCTOSHUE



MEXIY JBYMS TOUKAMMU:

- yMeTh BBIOMpATh TMOAXOIAININNA HM3YUSHHBI METO]
JUISL PEeIICHMsI 3a]]auM, Paclio3HaBaTh MAaTEMATUUYECKUE
(hbakThl ¥ MaTeMaTHYECKHUE MOJICIIM B TMPUPOIHBIX U
OOIIIECTBEHHBIX SIBIIEHUSIX, B HWCKYCCTBE, yMEHHE
NPUBOANUTH MPUMEPHl MATEMATHYECKHX OTKPBITUI
POCCHIICKON M MUPOBOM MaTEMATHUUYECKON HAYKH.

- YMETh OIEpPUPOBATH MOHATUSIMU: OIpPEACIICHUE,
aKCHOMa, Teopema, CIEICTBUE, CBOMCTBO, MPU3HAK,
JIOKa3aTeNIbCTBO,  PaBHOCWIBHBIE  (hOPMYITHUPOBKU;
yMeHHue (hopMyITUpOBaTH oOpartHOe u
MPOTHUBOIIONOKHOE YTBEPKICHHUE, NPUBOAUTH
OpUMEPHl U KOHTPIIPUMEPHI, HCIIOIB30BaTh METOT
MaTeMaTUIECKOM WHIYKITAH; MIPOBOIUTH
JIOKa3aTeJbHbIE PACCYXKICHMS IpH PELICHUU 3aad,
OLICHUBATh JIOTHYECKYIO IPAaBUIBHOCTD PACCYKICHUM;
- yMETh OIEPUPOBATh TOHATUSIMH: MHOXKECTBO,
MOAMHOKECTBO, ONEPALUX HaJl MHOKECTBAMU; YMEHUE
HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar
JUISL OTIMCAHUS PEaAIbHBIX MPOIECCOB W SABJICHUN MPHU
pelICHUU 3aja4, B TOM 4YHCJIE U3 JPYTUX Y4eOHBIX
NPEAMETOB;

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

Pa3IMYHBIMH CIIOCO0aMU; HCIIONB30BaTh Tpadbl Tpu
pelLIeHuy 3a1ay;

- yMeTh CBOOOJHO ONEPUPOBATh  IOHATHUSAMU:
COUeTaHue, MEPECTAHOBKA, YMCIO COYETAHUN, YHUCIIO
[epecTaHOBOK; OMHOM

HeloToHa; yMeHHE IPUMEHATh KOMOMHATOPHBIC (DAKTHI
U PACCYXKICHUS JIJIST PEIICHUS 3a]1a4;

-yMETb ONEPUPOBATH MOHITUIMU: HATYPAIBbHOE YHUCIIO,
LIEJI0€ YMCIIO0, OCTAaTOK MO MOMIYJIO, paluOHAIbHOE
YHCIIO, HMppalMOHAJIFHOE  YHCIIO, MHOJKECTBa
HaTypaabHBIX, ETBIX, paIMOHAILHBIX,
JNEeUCTBUTEIBHBIX  YHUCEN, YMEHHUE HCIOJb30BaTh
MIPU3HAKU IETMMOCTH, HAMMEHBIIIHIA OOIIHUIA TEIUTENb



U HauMeHblee olliee KpaTHoe, anropuTM EBkimmma
IpU pEIICHWH 3a/1ad; 3HAKOMCTBO C Pa3IMIHBIMHU
MO3ULIMOHHBIMU CUCTEMAaMH CUHCIICHUS,

- YMETh CBOOOJHO OIIEPHUPOBATH MOHATHAMH: CTCIICHb
C IETIBIM TOKa3aTesieM, KOPEeHb HAaTypaJIbHOI CTEIeHH,
CTElIEHb C PalMOHANBHBIM IIOKa3aTeJeM, CTENeHb C
JNEHCTBUTEIbHEIM  (BEILIECTBEHHBIM)  IOKa3aTelsieM,
jJorapuM 4YWCllAa, CHHYC, KOCHHYC ¥ TaHTEHC
MIPOU3BOJILHOTO YHUCIIA,;

- yMeTb OIEepUpoBaTh MOHATUSIMH: TOXIECTBO,
TOXJICCTBEHHOE npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YpaBHEHHII M HEPaBEHCTB,
PaBHOCHIBHOCTh YpaBHEHHH, HEPaBEHCTB U CHCTEM,
panMoHaNbHBIE, HWPpPAIMOHANBHBIC, II0Ka3aTeNbHEIE,
CTENEHHbIE, JIoTapu(YMUUECKHE, TPUTOHOMETPHUIECKUE
ypaBHCHUS, HEPABEHCTBA U CHUCTEMBI; YMEHHE pellaTh
ypaBHCHHUS, HEPABEHCTBA W CHCTEMBI C TOMOIIBIO
Pa3IUYHBIX MIPUEMOB; pemats ypaBHEHHS,
HEpaBEHCTBA M CHUCTEMBI C IapaMeTPOM; NPHMEHSThH
ypaBHEHHUS, HEPABEHCTBA, WX CHUCTEMBI JJIsl pEIICHHS
MaTeMaTHYECKHX 33134 U 3a7a4

-yMeTh CBOOOJHO OIEPHPOBATH IMOHATHAMHE: TpauK
¢dbyHKIMYU, oOpaTHas GYHKIUS, KOMIIO3UIUS QYHKIIHIA,
TvHeHHas ~ QYHKUWS,  KBajpaTWyHas  (QYHKIUS,
cTeneHHas (QYHKIHMS C HEIbIM  [OKa3aTeleM,
TPUTOHOMETPUYUECKHUE ¢byHKINH, oOpaTHbIe
TPUTOHOMETpPUUYECKUE (DYHKIMM, TIOKazaTelpHas U
Jgorapupmuyeckas  (QyHKIUH; YMEHHE  CTPOHTh
rpaduky  GYHKOMHA, BBIIOJIHITH TpeoOpa3oBaHUs
rpa¢ukoB (QpyHKIMIA; yMEHHE HCIOIb30BaTh Tpaduku
GYHKIMH 17151 M3YYeHHS] TPOLECCOB M 3aBHCUMOCTEH
NIPY PEIICHHUH 33/1a9 U3 JPYTHUX YUEOHBIX MPEAMETOB U
W3  peaNbHOW JKW3HHW; BBIpaXaTh  QopMylIamu
3aBHCUMOCTH MEXY BEITMUYNHAMHU;

yMEHHE CBOOOAHO OIEpHUPOBATh MOHATUSIMH: YETHOCTD
(YHKIWY, TEPUOJMYHOCTh (YHKIIUHU, OTPaHHYEHHOCTh
(YHKIIMY, MOHOTOHHOCTh (YHKIHHU, OKCTPEMYM
(GyHKIMYU, HauOoJyblllee ¥ HaWMEHbIICEe 3HAYCHUS



GyHKIMM Ha TOPOMEKYTKE;, YMEHHE IPOBOIUTH
rccienoBanne GyHKIAM;

YMEHHUE HCIOJb30BaTh CBOMCTBA U Tpaduku (PyHKIHMN
JUId pEIICHUs] YpaBHEHMH, HEPAaBEHCTB U 3a4ad ¢
mapameTpamMy;  HM300pakaTb ~ Ha  KOOPAHWHATHOW
IUIOCKOCTH ~ MHOXKECTBa  PEICHHH  ypaBHEHUA,
HEPaBEHCTB U UX CHUCTEM;

- yMeTb CBOOOJHO ONEpPUPOBATH  HOHATHAMHU:
MOCTIeIOBATEILHOCTD, apu(MeTHYecKas IMporpeccus,
reoMeTpuyecKas nporpeccus, OeCKOHEYHO
yObIBaroIIasi TreoMeTpUdecKas IPOTPeccHs; yMEHHE
3aJaBaTh IIOCIEIOBATENBHOCTH, B TOM 4YHUCIE C
MOMOIIBIO PEKYPPEHTHBIX (HhOpMYIT;

- yMEThb OINEpPHUPOBaTh MOHSATHAMHU: HEHPEPHIBHOCTH
(dbyHKIIMH, acHMOTOTH Tpaduka (QyHKIWH, TepBas U
BTOpasi MPOW3BOJHAs (QYHKUUH, TE€OMETPHUUECKHHA U
(¢u3nvecKkuii CMBICT TPOU3BOAHON, TepBOOOpazHasd,
OTIpEICJICHHBIN HHTErpall; YMEHUE HAXOAUTh
acUMIITOTHl Tpaduka (yHKUHH; YMEHHE BBIYHCIISTH
NPOU3BOJHBIE CYMMBI, MNPOHM3BEICHHS, YacTHOIO U
KOMIO3UIMKM  (YyHKUMH, HAaXOAWTh  YpaBHEHHE
KacatenbHOH K  rpaduky  QyHKOMH;  yMeHHE
UCIIOJIb30BaTh  MPOW3BOJHYIO JIJISl  HMCCIEAOBAHHS
GyHKUWH, UIS HAXOXKACHUS HAWIYYIIETO PEIIeHUs B
MIPUKJIAIHBIX, B TOM qucie COLMAJIBHO-
SKOHOMHYECKMX M  (QU3MYECKHX  3aja4ax, Juis
OTIpEJICNIEHUsI CKOPOCTH M YCKOPEHUS, HaXOIUTh
IUIOIIAAN U 00BeMBbl (PUTYp C TOMOILBIO MHTETpaia;
MIPUBOJUTH MPUMEPEI MaTeMaTHYecKOro
MOJIETUPOBaHUsl C TOMOUIbI0 JuddepeHInaTbHBIX
YpaBHEHU;

- YMETb ONEpHpPOBaTh MOHSATHUAMHU: KOMIUIEKCHOE
YKCII0, COTPSHKEHHBIE KOMIUIEKCHBIE YUCIa, MOIIYTh H
apryMeHT KOMIUIEKCHOTO 4uclia, QopMa 3amucu
KOMIUIEKCHBIX qHcen (reomerpuueckas,
TPUTOHOMETpHUUECKasi W anrebpamdeckas); yMeThb
MIPOU3BOTUTH apupmernyeckue  JIEHCTBHUS c
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH  TPUMEPHI
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UCTIONIb30BAaHMS KOMITIEKCHBIX YHCEIT;
- yMeTh CBOOOJTHO ONEpHPOBATH MOHATHUSMH: CpEIHEe
apugmeTHIecKoe, MeauaHa, HauOoJbliee  H
HaUMEHbIIee  3HAYeHWs,  pa3Max, JHucIepcus,
CTaH/APTHOE OTKJIOHEHWE JUIA OINHMCAHMS YHCIOBBIX
JaHHBIX; YMEHHE HCCIENOBaTh  CTATHCTHYECKHUE
JaHHbIe, B TOM YHUCIE C MPUMEHEHHUEM IpadUuecKux
METOJIOB U DIEKTPOHHBIX CPENCTB; TIpadudecku
HCCIIEe0BaTh COBMECTHBIC HAONIOAEHHS C ITIOMOIIBIO
JiarpaMM paccerBaHUs U JIMHEHHOW perpeccuu;

- yMeTb HaXxOOUTh BEPOATHOCTH COOBITHH C
UCTIONIB30BAaHUEM TPadUUecKHX METOJOB; NPHUMEHSTH
UL pemieHus  3a7ad4  GOpPMYJBI  CIIOXKEHUS |
YMHOXEHHS  BEpOSITHOCTEH,  (QopMyny  MOJIHOU
BeposTHOCTH, (opmyny bepHymumM, KOMOMHATOPHBIC
(dakTel ©  QOpPMYJBI; OIEHUBaTh  BEPOSTHOCTH

peaIbHBIX COOBITHUH; YMEHUE OIEepUPOBAThH
MOHATUSIMU: Cly4dailHas BEJMYMHA, paclpeeieHue
BEPOSITHOCTEM, MaTeMaTU4YECKOe 0XXHJIaHUE,

JUCIIEpCUs U CTAaHAAPTHOE OTKJIOHEHHE CIIy4alHOU
BEJINYMHBL, (QYHKIUHM pACIPEACICHUSI W IJIOTHOCTU
PaBHOMEpHOTO, TMOKa3aTeIbHOTO W  HOPMAIBHOIO
pacnpeneneHuil; yMEHHWE HCIOJIb30BaThb CBOMCTBa
U3YYEHHBIX PACHPENCICHUA JUIsl peLeHus 3a]ad;
3HaKOMCTBO C IOHATHSIMH: 3aKOH OOJIBIIMX YHCE,
METOABl  BBIOOPDOYHBIX  HCCIICAOBAHWN;  yMEHHE
MPUBOAUTH MPUMEPHl NPOSBICHUS 3aKOHA OOJBIIUX
YHcel B IPUPOAHBIX U OOIECTBEHHBIX SIBICHUIX;

- yMeThb CBOOOJHO ONEPHPOBATH MOHATHAMHU: TOUYKA,
npsiMasi, IUIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIy,
IUIOCKUH yroJj, JBYTPAHHBIM yroJi, TPEXIPaHHbIN yrod,
NIEPECEKAOIUECS, TapaJlIeIbHbIE U CKPEIINBAIOIIUECS
NpsIMblE, TAPAIIENBHOCTh U  TEPHEHIUKYIIPHOCTh
MPSIMBIX W TUIOCKOCTEH, YTroJl MEXIY HPAMBIMH, YTOJ
MEXIy MNpsAMOM UM  IUIOCKOCTBIO, YIOJd — MEXAy
IJIOCKOCTSIMHM; YMEHHME HCIIONb30BaTh IPHU PELICHUU
3aJa4 M3ydeHHble (DAaKThl M TEOPEMBl IJIAHUMETPHH;
yMEHHE  OLEHMBAaTh  pa3Mepsl  OOBEKTOB B
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OKpY)KaloIlleM  MHpe;  yMEHHE OIIepUPOBATH
MOHATHSMH: MHOTOTPAHHHK, CEYeHHE MHOTOTPaHHUKA,
MpaBUIbHBI MHOTOTPAaHHMK, TIIpU3Ma, MHUpaMHIA,
¢urypa m mMOBEpXHOCTh BpAILCHUS, LWINHIP, KOHYC,
map, cdepa, pa3BepTka HOBEPXHOCTH, CEUCHHUS KOHYCa
U UWIMHApA, MapajulelbHble OCH WM OCHOBaHHUIO,
ceueHWe Iapa, IUIOCKOCTh, Kacaromascsi cgepsl,
IWIMHAPA, KOHyca; yMEHHE CTPOUTh CEUYCHHUE
MHOTOTPaHHUKa,  H300paxkaTh MHOTOTPaHHUKH,
(urypsl 1 TIOBEPXHOCTH BPAILCHUS, X CEUCHHS, B TOM
YHCJIE C TIOMOIIBIO DJIEKTPOHHBIX CPENCTB; YMEHHE
NPUMEHSATh  CBOWCTBA  T'€OMETPUUYECKHX  (HTyp,
CaMOCTOSITETIbHO  (POPMYJHPOBATh  OIpEIeNICHHS
n3y4aeMbIX (HUTYD, BHIIBUTATh

THIIOTE3BI O CBOMCTBAaX M MPU3HAKAX I'€OMETPHUYECKUX
¢uryp, 000CHOBBIBAaTh WM ONPOBEPTaTh HX; YMECHHE
OPOBOANTH KiacCUPUKAIMIO (QUTYp TIO Pa3IMn4YHBIM
MpU3HAKaM, BBITIOJTHSATD HEOOXOIMMbIe
JIOTIOJTHUTEIIEHBIE TIOCTPOCHHUS,;

- YMeTb CBOOOJHO ONEPHPOBATH MOHATHAMU: TUIOIIAAb
(urypsl, 00beM (PUTYpBI, BENTHYHUHA YTIa, PACCTOSHUE
OT TOYKH JO IUIOCKOCTH, pAacCTOSHHE  MEXIy
NPSIMBIMH, PACCTOSTHUE MEXK]TY IIIOCKOCTSIMH, TUTOIIA/b
cdepsl, MIOMIAJb MOBEPXHOCTH MHPAMUIbBI, MPHU3MBI,
KOHyca, NWINHIpA, 00BeM KyOa, HpPSIMOYTrOJBEHOTO
napajieNienurnena, MHPaMUabl, MPHU3MBI, WIMHAPA,
KOHYCa, [Iapa; YMEHUE HaXOJAUTh OTHOIICHUE 00BEMOB
MOT00HBIX PUTYD;

- yMeTb CBOOOJHO  OIEPUPOBATH  IOHATHAMHU:
JBIKEHHE, TapajuleibHbI TEepEeHOC, CUMMETpHUs Ha
IUIOCKOCTH ¥ B TPOCTPAHCTBE,  IOBOPOT,
npeoOpazoBaHue MOmOOWs, TMOAOOHBIE  (DUTYDEHI;
yYMEHHUE pacrio3HaBaTh paBHbBIE U TOJ00HbIE QUTYPHIL, B
TOM 4YHCJIE B TPHPOJIE, HCKYCCTBE, aAPXHTEKTYpE;
YMEHHE HCIIOJIb30BaTh T€OMETPHUUECKUE OTHOIICHUS,
HAXOJIUTh T'€OMETPHUYECKHE BEIMYMHBI (JUIMHA, YTOJ,
IJIOMIA s, 00BEM) MPHU PEIICHUU 3a7ad U3 APYTHX
yUueOHBIX MPEIMETOB U U3 PeaIbHON )KHU3HH;
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OK 02. VMicionp30BaTh COBpeMEHHBIE
CpeZCTBa MOKMCKa, aHATH3a U
MHTEpIpEeTAN HHPOPMALIH, 1
UHQOPMAIMOHHBIE TEXHOJIOTHHU JIISI
BBITIOJTHEHUS 33]1a4 TPOo¢eCCUOHATEHOMN
JESITeIbHOCTH

B 00/1acTH IEHHOCTH HAYYHOTO MO3HAHUSA:

- c(OpMHPOBAaHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH M OOIIECTBEHHOW TNPAaKTUKH, OCHOBAHHOTO Ha
JUanore KyibTyp, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO
MecCTa B MOJIMKYJIbTYPHOM MHPE;

- yMeTb CBOOOJHO  OIEpPUPOBATH  IOHATHAMHU:
NpSMOYTOJIBHAsl ~ CHUCTEMa  KOOpAWHAT,  BEKTOD,
KOOpJMHATBl TOYKH, KOOPAWHATHl BEKTOpa, CyMMa
BEKTOPOB, TIPOM3BEACHHE BEKTOpa Ha  YHCIIO,
pas3jio)KeHHe  BeKTopa 1o  0asucy, CKalsipHOE
MIPOU3BE/IEHUE, BEKTOPHOE MPOU3BEAECHUE, YTOI MEXKAY
BEKTOpaMM: YMEHHME HCIIOJb30BaTh BEKTOPHBIH U
KOOPJWHATHBIM METOA AJIS PEIICHUS T€OMETPUUYECKUX
3aJad M 3a1a4  JAPYrHX y4eOHBIX TPEAMETOB;
ONEepUpOBaTh MOHATUSAMHU: MaTpuma 2xX2 u  3x3,
ONpEeAEIUTENh MATPHULBI, TECOMETPHYECKHI CMBICIT
ONpeACIUTENS;

- YMETh MOJEJINPOBATh PeajbHbIE CUTYyallUd Ha S3bIKE
MaTEeMaTHKH: COCTABIIATH BBIPAKEHUS, YpaBHEHHA,
HEPABEHCTBA M WX CHCTEMBI IO YCIOBHMIO 3aJauH,
HCCIIEZIOBATh MTOCTPOEHHBIE MOJIENIN C HCIIOJIb30BaHUEM
anmapara anreOpbl, MHTEPIPETUPOBATh IONyYSHHBIH
pe3ynpTaT; CTpPOUTh MAaTeMaTHYEeCKHEe MOJENIN ¢
IIOMOIIbK0 TEOMETPHUYECKUX TIOHATHH W BEIWYHH,
pemath CBA3aHHbIE C HUMM IPaKTHYECKHE 3aJlauM;
COCTaBIIATh BEPOATHOCTHYIO MOJEIb u
HHTEPIIPETHPOBATE MONYYECHHBIA PpE3yJbTaT; peIlaTh
MPUKJIAHBIE 33/a4d CPENCTBAaMH MaTeMaTHYeCKOTO
aHaJIM3a, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKOTO U
(U3MUECKOro XapakTepa;

- YMeHHE BBIOUPATh MOJXOSIINN METOJ JUIsl PEILICHUS
3a/layy; TOHMMaHWE 3HAYMMOCTH MaTeMaTHUKd B
W3YyYEHUH MPUPOAHBIX U OOIIECTBEHHBIX MPOLECCOB U
SIBJICHUM; YMEHHE PaclO3HaBaTh MPOSABICHHE 3aKOHOB
MaTeMaTHUKH B HCKYCCTBE, YMEHHE TPHUBOIUTH
MIPUMEPBl MATEMaTUYECKHX OTKPBITHA POCCHUHCKON U
MHUPOBOW MaTeMaTUYECKON HayKH

- YMETbH ONEPUPOBATH MOHATHIMHU:

panvoHaNbHAsS (QYHKITHS, TOKa3zaTeiabHas (YHKIHA,
crerieHHas (QyHKIWs, Jnorapugmudeckas QyHKIHSA,
TpUTOHOMETpUUeCKHe (DyHKUMH, 0OpaTHbIE (QYHKIHHU;
YMEHHE CTPOUTH TpaQuKH HU3YyYEHHBIX (QYHKLIUH,
WCTONBb30BaTh TpauKH NMPH H3YYEHUH TPOIECCOB H
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OK 03. [TmaHnpoBaTH M pean30BHIBATH
cOOCTBEHHOE ITPO(ECCHOHATEHOE U
JUYHOCTHOE Pa3BUTHE,
NpeANPUHAMATEIbCKYIO IESITEIbHOCTD B

- COBEpILICHCTBOBAHME SI3BIKOBOM M  YHUTATEIbCKOH
KYJIBTYPbI KaK CPeACTBa B3aUMOAEHCTBUS MEXIY JIIOIbMU
Y TIO3HAHUS MHPA;

- OCO3HAaHME LEHHOCTH HAy4YHOH  JesSTENbHOCTH,
TOTOBHOCTh OCYILECTBIIATh MIPOCKTHYIO u
WCCIIEIOBATENbCKYIO ACATEIIbHOCTh WHAWBUAYAIbHO U B
TpyIIIe;

Ogiagenue YHUBepcaJIbHbIMHU y4eOHbIMH
NMO3HABATEJIbHbIMU AefiCTBUAMM:

B) padora ¢ uHgopmaumeii:

- BJIAACTh HaBbIKAMU [OJIydyeHHS WHQPOpMALUU U3
WCTOYHUKOB pasHbIX TUIIOB, CaMOCTOSITETILHO
OCYIIECTBIIATh TIOMCK, AaHajW3, CHCTEMAaTU3alHI0 |
MHTEPIPETANI0 HHPOPMALIMK Pa3IMYHbIX BUIOB U (HOpM
MpeCTaBICHUS;

- CO3[aBaTh TEKCTHl B Pa3IUUYHBIX (opMarax C y4eTOM
HazHaueHus MHGOpMAUMU W LEJEBOW  ayIuTOpHUH,
BEIOWpas ONTHMalbHYIO (QOpPMY TIPEACTABICHHS U
BU3YyaJIM3alllH;

- OLICHUBATh JOCTOBEPHOCTD, JICTUTUMHOCTbD
UH(pOPMaLUK, €€ COOTBETCTBHE NMPABOBBIM U MOpPaJIBHO-
3THUYECKUM HOpMaM;

- HCIOJNB30BaTh  CpelCTBa  WHPOPMALMOHHBIX |
KOMMYHHMKALIHOHHBIX TEXHOJIOT U B peLeHnn
KOTHUTHBHBIX, KOMMYHHKATUBHBIX WU OPraHU3alMOHHBIX
3aj1a4 ¢ COOIOJICHNEM TPeOOBaHMI )PrOHOMHUKH, TEXHUKH
0e30macHOCTH, TUTHEHBI, PECypcocOepeKeHus, IPaBOBBIX
W OTUYECKUX  HOpPM, HOpPM  HH(OPMALOHHOM
0e30IacHOCTH;

- BJIaACTb HaBBIKaAMU pPaCIIO3HABaHUA W 3allIWThI
uHpopMaruy,  WHPOPMALMOHHOH  0E30MacHOCTH
JMYHOCTH

B 001acTH 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

- c(hOpMUPOBAaHHOCTb  HPABCTBEHHOI'O  CO3HAHMA,
3THYECKOTO MTOBEJICHHS;

- crocoOHOCTH OLIEHUBATH CUTYALMIO U MIPUHUMATD
OCO3HAHHBIE PEIIEHUS, OPUEHTUPYACh Ha MOPAJIbHO-

3aBUCHUMOCTEH, IIpU peIIeHUH 3ajad U3 JpYyrux
y4eOHBIX NPEAMETOB M 3a1ad M3 PEAIbHOH XHU3HH;
BbIpaXaTh  (OpPMyNaMH  3aBUCHMOCTH  MEXIY
BEJIMYMHAMUY;

- yMeThb ONEpPUPOBaTh MOHATHAMHU: TOXKIECTBO,
TOXJIECTBEHHOE npeobpas3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHUCTEMa YypaBHCHUH M HEPaBEHCTB,
PaBHOCHJIBHOCTb ypPaBHEHHUM, HEPaBEHCTB M CUCTEM
palMoHaJbHbIe, HppalOHATbHBIE, TOKa3aTeNbHbIC,
CTETIEHHbIE, JOorapu(PMUUECKUE, TPUTOHOMETPHUECKHE
ypaBHEHUS, HEPABEHCTBA

U CUCTEMBI; YMETh PEIIaTh ypaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TOMOIIBIO Pa3IMYHBIX MPHEMOB; PEUIaTh
YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C IapaMeTPOM;
MIPUMEHSTh YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI IS
pelleHrss MaTeMaTHYeCKMX 3afad M 3aJad W3
Pa3NUYHBIX 00JIaCTel HAyKH U pealbHOM KU3HH;

- yMeTh CBOOOJIHO OTIEPUPOBATH OHATHIMHU:
JBIDKEHHE,TapaJUIeIbHBI  [IEPEHOC, CHMMETpHsI Ha
IUIOCKOCTH ¥ B TPOCTPAaHCTBE,  IOBOPOT,
peoOpazoBaHue MOA00Ms, MOAO0HBIE (BUTYPHI; YMETh
pacmo3HaBaTh paBHbIE U TMOAOOHBIE (GUTYPHl, B TOM
qucie B MPUPOJE, HCKYCCTBE, apXUTEKType; YMETh
HCIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHUS, HAXOIUTh
reOMETPUUYECKHE BEJIIMYMHBI ([UIMHA, YTOJI, IUIOLIAlb,
00beM) TpH pelleHHH 3a1a4 M3 JPYyruxX Y4eOHBIX
MIPEIMETOB U U3 PeaIbHOM KU3HU

-yMETb ONEPUPOBATh MOHATHIMHU: paLHUOHAIBHBIC,
HppalvOHAIbHbIE, MOKa3aTebHbIE, CTETEHHBIE,
ngorapu()MUYECKHE, TPUTOHOMETPUUYCCKUE YPaBHEHUS
W HEPABEHCTBA, UX CUCTEMBI;
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npodeccuoHaNILHOU cdepe, UCTIONBL30BaATh
3HaHUS M0 (HPUHAHCOBOM IPAMOTHOCTH B
Pa3IMYHBIX JKU3HEHHBIX CUTYAIHIX

HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;
- OCO3HAHWE JIMYHOTO BKJIAJa B IIOCTPOCHHUE YCTOWIHMBOTO
Oymymero;

- OTBETCTBCHHOE OTHOIIICHUE K CBOUM POIAMTEIISIM U (HITH)
IpPYyTHMM dJIeHAM CEMBbH, CO3/IaHHI0 CEeMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATUSI LIEHHOCTEH CEeMEMHOM >XU3HU B
COOTBETCTBHUH C TPaAULIUSIMU Hapo10B Poccuu;

OBnageHne  YHMBEPCAJIbHBIMM  PeryJsITHBHBIMH
AelCTBUSAMM:

2) CaMOOPraHU3aluA:

- CaMOCTOATENBbHO  OCYUIECTBIATH IO3HABATEJBHYIO
JEeSITEeIbHOCTh,  BBUIBISATH  MPOOJEMBI, CTaBUTb U
(hopMyTUpOBaTH COOCTBEHHBIE 3aa4n B
00pa3oBaTeIbHOM  HESATEIBHOCTH M SKU3HEHHBIX
CUTYaIUsIX;

- CaMOCTOSITENIbHO COCTAaBIIATh IUIAH PELICHUS MPOOIEMBI
C Y4YeTOM HMEIOUIMXCS  PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEN U MIPEAIIOYTCHUH;

- 1aBaTh OLEHKY HOBBIM CUTYallHsIM;

CcrocoOcTBOBaTh  (OPMHUPOBAHUIO W TMPOSBICHUIO
NIMPOKOM SpyAMIMH B pa3HbIX 00NacTsAX 3HAHW,
MOCTOSIHHO ~ TOBBIIATh CBOW  00pa3oBaTEeNbHBIA U

KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

WCIOJIB30BaTh  MPUEMbl  peICKCUH  JUIs
CUTYaIliH, BEIOOPA BEPHOTO PEIICHHUS;

- YMETh OLIEHHBAThb PUCKU U CBOEBPEMEHHO NPUHUMATh
pELIeHUs 10 UX CHUKEHUIO;

B) 3MOLMOHAJBHBI MHTENIEKT, MpPeInoJaararomuii
c(OpMHUPOBAHHOCTb:

BHYTPEHHEM MOTHMBAL[MHM, BKJIIOYAIOIIEH CTpEMIIEHHE K
JIOCTH>KEHUIO Leau u ycmexy, ONTUMU3M,
HHUOWATUBHOCTH, YMCHHE HeﬁCTBOBaTB,HCXOHH’HSCBOHX
BO3MOKHOCTEH;

- OSMIAaTHH, BKIIOYAIOMICH CIIOCOOHOCTh IOHUMATh
SMOIIMOHATIBHOE COCTOSIHME OPYTUX, YYUTBHIBaTh €ro MpHU
OCYIIECTBICHUN KOMMYHHKAITUH, CTIOCOOHOCTh K
COYYBCTBHIO U COIICPEIKUBAHUIO,

OLICHKN

- yMeTh OINEpPHPOBaTh IMOHATHUSMH: MHOTOTPAHHHK,
ceueHWe MHOTOTPaHHWKA, KyO, MapaielenuieI,
npu3Ma, nUpamuaa, Qurypa u  MOBEPXHOCTh
BpallleHHs, IHIMHID, KOHYC, map, cdepa, ceueHHs
(urypsl BpalieHus, TUIOCKOCTh, Kacaromasics cgepsl,

UWIMHIPA,  KOHYca, TUTOIIA]Th MTOBEPXHOCTH
MMPaMHJIBI, TPHU3MBI, KOHyCa, MHJIMHIPA, ILIONIalb
chepsr, o0beM KyOa, MPSIMOYTOIIEHOTO

napajuielienunena, OUPaMUIbl, OPU3MBL, LUIUHAPA,
KOHYyca, Iapa; yMEHUE N300pakaTh MHOTOTPaAaHHHUKHU U
MMOBEPXHOCTH BpAIEHUS, WX CEUEHUS OT pPYKH, C
ITOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB H AJIEKTPOHHBIX

CPEICTB; yMEThb paclo3HaBaTb CHUMMETPUIO B
MIPOCTPAHCTBE; YMETh pAacCIO3HABaTh IPABUIbHBIC
MHOT'OI'PaHHUKU;

- yMeThb ONepUpOBaTh MOHATHAMH: MPSIMOYTOJIbHAS
CHUCTeMa KOOpAWHAT, KOOPAWHATBl TOYKH, BEKTOP,
KOOpJMHATHI BEKTOPa, CKAJSIPHOE MPOU3BEAEHHE, YIOl
MEXAy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YKCJIO; HAXOJAUTh C TMOMOIIBI0 N3YYEHHBIX
(hopMyIT KOOpAMHATHI CEpeANHBI OTPE3KA, PACCTOSHHE
MEXAY IBYMs TOUKaMH
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OK 04. OddexTrBHO B3auMO/ICHCTBOBATH
U paboTaTh B KOJUICKTUBE M KOMaHJIe

- COIMAJIBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh

BEICTpAaUBaTh OTHOIICHUS C JIPYTUMH  JIFOJIbMU,
3a00TUTLCS, TPOSBISITH HMHTEPEC M pa3peiaTh

KOH(IJIUKTHI

- TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH U

CaMOOIIPE/ICIICHHIO;

-OBJI3ZICHHE  HABBIKAMU  y4eOHO-UCCIIEIOBATENBCKOM,

MIPOEKTHOM U COLMAIbHOM JAesITeNbHOCTH;

OBnajgeHne yHMBepPCAJbLHBIMM KOMMYHUKATUBHBIMHA
AelCTBUSAMM:

0) coBMeCcTHAasl 1eATEIbHOCTbD!

- IOHUMATh 1 UCIIOJIb30BaTh MPCUMYILIECCTBA KOMaHI[HOﬁ u
MHIUBUAYaIbHON padoThI;

- TpHHAMaThb LEIM COBMECTHOM  JESITEIbHOCTH,
OpraHU30BBIBaTh WU KOOPAMHUPOBATH JCWUCTBUS IO €€
JIOCTH>KEHMIO: COCTABJIATH IUIAH ACHCTBUM, paclpencisiTh
poiIM C Y4eTOM MHEHHH YYacTHHUKOB 0OCYXAaTh
pe3ybTaThl COBMECTHON paboThI;

- KOOPAWHHUPOBATH M BBINOJHATH paGOTy B YCJIOBHAX
peajbHOr0,  BHPTYaJBHOIO W KOMOWHHPOBAaHHOI'O
B3aMMOJCHCTBHS;

- OCYIIECTBJIATH MO3UTHUBHOE CTPATETHUECKOe TOBEIEHHE
B PAa3JIMYHBIX CUTyaludX, IIPOABIATL TBOPYECTBO U
BOOOpa)keHHE, ObITh HHULIUATUBHBIM
OBinageHue  YHMBepCAJTbHBIMH
JAeHCTBUSIMU:

I') MPUHATHE ceOsl U APYTHX JKOjAeii:
- IPUHUMATh MOTHBBI U apryMEHTHI JIPYTUX JIOJIEH IpH
aHaJIn3e pe3yJIbTaToOB IEATENbHOCTH;

- MpHU3HABaThb CBOE MPaBO M IMPaBO JAPYTUX IOACH Ha
OIINOKHU;

PeryJsiTHBHbIMH

- pa3BUBATh CIIOCOOHOCTh ITOHUMATH MHp C IMO3ULIUN
APYTroro 4eJI0BCKa

- YMETh ONEPUPOBATh MOHATHAMU: CITyYalHBII OIBIT U
ciry4aiiHoe  CcOOBITHE, BEpPOSTHOCTh  CIYYailHOTO
COOBITHSA; yYMETh  BBIYHCIATH  BEPOATHOCTH  C
HCTONB30BaHUEM TpadUYecKuX METOMIOB; NMPHUMEHSTH
(OpMyNBl CHOXKEHUS W YMHOXEHHS BEPOSITHOCTEH,
KOMOMHATOpHBIE (aKTHI W (QOPMYIBl THPU PEHICHUN
3aJa4; OLEHHBATh BEPOSTHOCTH PEANBHBIX COOBITHIA;
3HAaKOMCTBO CO CJ'Iy‘IaI\/'IHBIMI/I BCJIIMUYMHAMU; YMCHHC
MIPUBOJUTHh TIPUMEPHI TPOSBICHUAS 3aKOHA OOIBIINX
YHcell B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHISIX;

- YMeTb CBOOOJHO OIEPUPOBATH MOHATUSIMH: CTEICHb
C LeJIBIM TOoKa3aTelieM, KOPeHb HaTypajlbHOM CTEIeHH,
CTENICHh C PAlMOHANBHBIM IOKAa3aTeleM, CTENEHb C
NEHCTBUTEILHBIM  (BEIICCTBCHHBIM)  ITOKa3aTelieM,
jgorapuM 4YHCIA, CHHYC, KOCHHYC U TaHICHC
NPOH3BOJIBHOTO YHCIIA;

- yMeTh CBOOOJHO ONEPHPOBATh IOHATHSIMH: Ipaduk
(dhyHKIIMHI, 0OOpaTHAsS (YHKIWS, KOMITO3UIUS (PYHKIUH,

TvHeHHas — QYHKUWS,  KBajpaTHuyHas  (QYHKIUS,
CTeTeHHas byHKIUS HEJTbIM HOKa3aTeneM,
TPUTOHOMETPHUYECKIE byHKIHY, oOpatHbIe

TPUTOHOMETpPUUYECKUE (DYHKIMM, TIOKazaTelpHas U
norapudmuueckas GyHKIUH, YMETh CTPOUTH Tpaduku
(hyHKIMH, BBIMONHATH TpeoOpa3oBaHus TpapuKOB
(hyHKIHIT;

- yMeThb HCIIONb30BaTh TIpadukd QYHKOUA 115
M3YYEHHUS MPOIECCOB JIM 3aBUCHMOCTEH MPHU pEHIeHNH
3a/1a4 U3 APYrUX y4eOHBIX MPEAMETOB M U3 PeaTbHON
KHU3HH; BBIpaXKaTb (QOpMyJIaMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMH, W- CBOOOJHO ONEPHUPOBATH MOHATHUSIMHU:
YeTHOCTh  (QYHKUUHM, [EPUOTUYHOCTh  (QYHKIHH,
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OK 05. OcymiecTBiasaTh YCTHYIO U
MUCbMEHHYI0 KOMMYHUKALIUIO HA
rocyIapcTBEHHOM fA3bIke Poccuiickoi
®denepanuu ¢ yaeTOM 0COOCHHOCTEMN
COLIMAJIBHOTO U KYyJIbTYPHOTO KOHTEKCTA

B 00/1acTH 3CTETHYECKOr0 BOCIIUTAHUSA :

- OCTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETHKY
ObiTa, HAYYHOIO0 W TEXHUYECKOIO TBOPYECTBA, CIIOPTa,
TpyJa 1 OOIIECTBEHHBIX OTHOIICHHIA;

- CIIOCOOHOCTh  BOCIPWHUMATH  PA3IUYHBIE  BHJBI
WCKYCCTBa, TPAJAWIMN W TBOPUYECTBO CBOETO W JPYTUX
HapoJIOB, OUIyIIaTh  3MOIMOHAIHHOE  BO3JIEHCTBHE
HCKYCCTBA;

- yOeXIeHHOCTh B 3HAYUMOCTH [UISl JIUYHOCTH H
o0IIecTBa OTEYECTBEHHOTO W MHPOBOI'O HCKYCCTBA,
OTHUYECKUX KYJbTYPHBIX TpPaguLUil M HAPOJHOIO
TBOPYECTBA;

- TOTOBHOCTH K CaMOBBIpa)KeHI/HO B paSHLIX BUOaxX
HCKYCCTBa, CTPEMIICHHE IPOSBIIATH KAUE€CTBA TBOPUYECKOM
JINYHOCTH,

OBjlaieHHe YHUBEPCAJBLHBIMA KOMMYHHKATHBHBIMH
JeldCTBUSAAMMU:

a) obdeHue:

- OCYHICCTBJBITL KOMMYHI/IKaIII/II/I BO BCEX C(i)ean KHU3HU,

OTPaHWYEHHOCTh (PYHKINH, MOHOTOHHOCTH (DYHKIIUH,
9KCTpeMyM (YHKIHH, HaWOOJbIIee W HaWMEHBIIee
3Ha4YeHUs] PYHKIUH Ha TPOMEKYTKE; YMETh IPOBOJUTH
rccienoBanne GyHKIHAM;

- YMETbh UCIIOJIb30BaTh CBOWMCTBA M TpaduK PpyHKIHMN
IUTSL pelIeHWs ypaBHEHHWH, HEPAaBEHCTB W 3agad C
mapameTpamMu; — H300pakaTb ~ Ha  KOOPAWHATHOW
IUIOCKOCTH ~ MHOXECTBa  pEUIeHUH  ypaBHEHHH
HEPaBEHCTB U MX CHCTEM

- yMeTb  ONEpPHUPOBATh
apudmeTHIecKoe, Me/MaHa, HaunOomblee u
HauMeHbIIIee 3Ha4YeHHsd,  pa3Max  JUclepcus,
CTaHIApTHOE OTKJIOHEHHE YHMCIIOBOro Habopa; yMeHHE
U3BJIEKATh, HMHTEPIPETUPOBATH UHOpMAIHIO,
NpEACTaBICHHYI0 B «TabnMuax, Ha JAHarpaMmmax,
rpaduKax, OTPAXAMOLUIYID  CBOWCTBA  pealbHBIX
MIPOLIECCOB U SIBICHUH; IPENCTABISATh HHPOPMALHIO

TIOHATHAMMU CpE€aHES

- yMeTb  ONepUpOBaTh
apudmeTHIecKoe, Me/MaHa, HaunOomblee u
HauMEHbIIIEe 3HAUeHWs,  pa3Max  JUCHepcus,
CTaHIApTHOE OTKJIOHEHHE YHMCIIOBOTO Habopa; yMeHHE
W3BJIEKATh, HWHTEPIPETUPOBATh WHpOpMAIIHIO,
MPEICTAaBICHHYI0 B «Tabiumax, Ha JUarpammax,
rpaduKax, OTPaXKAIOLUIYI0  CBOWCTBA  peasbHBIX
NPOIIECCOB U SIBJICHWH; TPENCTaBIsATh HHOPMAIIUIO C
NOMOIBIO  TabNMWII W JUarpamM; HCCIea0BaTh
CTaTHCTUYECKHE JaHHBIE, B TOM YHCIE C TPUMEHEHUEM
rpaM4ecKuX METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

TIOHATHAMMU CcpeaHcee

- YMETb OIIEPUPOBATh MOHSTUAMM: TOYKA, MpsiMas,
IJIOCKOCTh ~ IPOCTPAaHCTBO,  ABYI'PAaHHBIA  yToOJI,
CKpELIUBAKOIIUECS  IPsAMbIE  MApaJUIEIbHOCTh U
NEPIEHAUKYISIPHOCTh IPSIMBIX M IUIOCKOCTEH, Yroil
MEXAY IPSAMBIMH, YTOJI MEXy MPSIMON U TNIOCKOCTEIO,
YIroi MEXAY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE MEXKY NPSIMBIMHU, pPACCTOSHUE
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OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKPY’Karollel cpelbl,
pecypcocOepeKeHNI0, TPUMEHSITh 3HAHUS
00 U3MEHEHHNH KiIMMaTta, IpUHIAIILI
0epeKIIMBOTO MPOU3BOJICTBA, P (HEKTUBHO
JIECTBOBATh B UPE3BBIYANHBIX CUTYaLHUIX

- pacrmo3HaBaTh HEBepOaJIbHBIC CPEACTBA OOIICHHUS,
MOHUMATh 3HAYCHHE CONMAIILHBIX 3HAKOB, PACIIO3HABATH
MPEIMOCEUIKY  KOH(JIMKTHBIX CUTYalldii W CMATYaTh
KOH(JIUKTEHI;

- Pa3BEpPHYTO U JOTUYHO U3JIaraTth CBOIO TOUKY 3PCHHUS
C UCITIOJIb30BAHUEM S3BIKOBBIX CPEIICTB
B 006/1acTH 3K0J0rH4eCKOro BOCIIMTaAHUSA:

- copMUPOBAHHOCTH  HKOJOTHMYECKOH  KYJIBTYPBI,
MMOHUMaHue BITUSTHUS COLIMATIBbHO-3KOHOMHUYECKUX
MPOIECCOB HA COCTOAHHUE MPUPOJHOM W COLMATBHOMU
CpeJibl, OCO3HaHUE rI100aLHOTO Xapakrepa
HKOJIOTHYECKHX MPOOIIeM;

- I[UIAaHUPOBaHUE U OCYLICCTBICHHE JEUCTBHM B
OKpY’)KallIllel cpede Ha OCHOBE 3HaHWS  Iened

YCTOMYMBOIO pa3BUTHS YETIOBEUECTBA;

aKTUBHOE HENPUITHE JEHCTBUM, NPUHOCIIIUX BpEN
OKpY>Karollleh cpene;

- YMEHUE MPOTHO3UPOBATh
9KOJIOTUYCCKHE MOCIEACTBUS
JIEUCTBUIA, PEIOTBPAILATD UX;

- pacIIMpEHUE OMNbITa JAESITEIBHOCTH 3KOJOTHYECKOM
HaIpaBJIEHHOCTH;

- OBJIaJIEHUE HaBBIKAMU YYEOHO-HCCIIET0BATENBCKOMH,
MPOEKTHOM U COLIMAJIBHOM JIEATEeIbHOCTH

HeOIaronpusTHEIC
npeANPUHIMACMBIX

MCKAY IIJIOCKOCTAMU,

- YMETh HCIIOJL30BaTh NPH PEIICHUH 33]a4 H3YICHHBIC
(aKTBl ¥ TEOPEMbI TUIAHUMETPUH; YMEHHE OICHUBAThH
pa3Mepsl 00bEKTOB OKPYKAFOIIETO MUpPa

- yMeThb ONEPHPOBaTH MOHATHSIMHU: TNPSMOYTOJbHAS
cHCTeMa KOOPOHMHAT, KOOPIMHATHI TOYKH, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAISIPHOE MTPOU3BEACHHE, YrOI
MEXIy BEKTOpaMH, CyMMa BEKTOpPOB, MpPOHM3BEICHHE
BEKTOpa Ha YMCIIO; HAXOJIUTh C TIOMOMIBIO W3yYEHHBIX
(bopMyn KOOpAWHATHI CEPETUHBI OTPE3Ka, PACCTOSIHUE
MEXIy ABYMS TOUKAMH;

-yMeTbh BBIOMPATh TOAXOISAIINI H3yUeHHBIH METOT JJIst
pemieHusl 3ajayd, paclo3HaBaTh MaTEMaTHYECKHE
(GaKkThl U MaTeMaTHYeCKHe MOJENU B IMPUPOTHBIX H
OOIIECTBCHHBIX SIBJICHUSX, B HCKYCCTBE;

YMEHUE TPHUBOAWTH MPUMEPHl  MAaTEMaTHYECKUX
OTKPBITUHA POCCUMCKOW W MHUPOBOH MaTeMaTHYECKOH
HaYKH.

- YMETh ONEPUPOBATh MOHATHSIMU: CIIyYAHHBIA OMBIT U
CllydaiiHOe  COOBITHE, BEpOSATHOCTH  CIYy4aiHOTO
COOBITHS;  yMETh  BBIYHCIATH  BEPOSTHOCTH  C
UCIIOJIb30BaHHEM TpaUiIeCKUX METOJIOB; MPHUMEHSIThH
(GOpMyJIBI CIOKEHHS M YMHOXKCHHUS BEpOSTHOCTEH,
KOMOMHATOpHBIE (aKThl W (QOPMYJIBl TPU PEHICHUN
3aja4; OLEHHBATh BEPOSTHOCTH PEANbHBIX COOBITHIA;
3HaKOMCTBO CO CIIyYailHBIMH BEJIMYMHAMHU: yMEHHE
MPUBOANTH NIPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIINX
Yrcen B IPUPOJIHBIX U OOIECTBEHHBIX SBICHUIX
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IIK 2.3. IIpoBOOWTH ONEPATUBHBIA yUYET
00BEMOB BBITTOTHACMBIX PabOT W pacxoioB
MaTepUATBHBIX PECYPCOB;

- TOTOBHOCTH K aKTUBHOM JACATCIIBHOCTHU
TEXHOJIOTHYCCKON U COLIMAJIbHOM HaIpaBJICHHOCTH,
CIIOCOOHOCTH WHUOWUPOBATD, MJIaHUPOBATH n

CaMOCTOSITENILHO BBIIOIHATH TAKYHO NEATEIbHOCTD;
- TOTOBHOCTB K TPYyZly, OCO3HAaHUE LIECHHOCTH MacTEpCTBa,
TpyHoIo0ue;

- OCYILECTBIIATH IICJICHAIIPABICHHBIA IIOUCK IIEpEeHOCa
CPeICTB U CHOCOOOB ACWUCTBHA B MPO(ECCHOHATBHYIO
cpeny,

- IOHUMATh U MCIIOJIB30BaTh IIPEUMYIECTBA KOMaHIHON U
WHIWBUIYaTbHON paboThI;

- BHOCUTb KOPPEKTHBBI B JCSTECIBHOCTb, OLICHUBATh
COOTBETCTBUE PpE3YyJbTAaTOB LEJIsAM, OLEHUBAaTb PUCKHU
MOCIIEACTBUN EATENBHOCTH;

- yMEHUE IIPOrHO3UPOBATh
9KOJIOTHYECKUE MIOCIIEACTBHSA
JIEHCTBUM, ITPENOTBPAILATD UX;

- AaKTUBHOE HENPUATHE NEUCTBUW, NPUHOCAIIMX BpE
OKpY>Karollleh cpene;

- YMEThb NEPEHOCHTh 3HAHHA B II03HABATEIBHYIO U
MPAaKTUYECKYIO0 001aCTH KU3HEACATEIbHOCTH;

- YMEThb OLICHMBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh
peLIeHus 10 UX CHHKEHUIO;

HeOJIaroNpusITHIE
IpeAPUHIMAEMBIX

-cpopMHpOBATH IOHATHUS POJIM U MECTa MAaTeMaTHKU B
COBPEMEHHOM MHupe npu OCBOEHHUH
npodecCHOHANBHBIX ~ JUCHMIUIMH H B cdepe
npodecCHOHANBHON AEATENLHOCTH;

- BIIaJieHNe OCHOBHBIMH MAaT€MaTHYE€CKHUMH METOJaMH
peIIeHus MPUKIAIHBIX 331324
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2. CTpykTypa u cojep:kaHue 0011e00pa3oBaTeJ bHOM U CIUIINHBI

2.1.00beM AUCHHMIJIMHBI U BUIbI Y4eOHOH padoThl

Bua yuyeOHoi padoThI Oovem ¢
yacax

O0bem 00pa3oBaTeIbHOM NPOrPAMMBbI JUCHHUILIHHBI 300

B T.4

OcHoBHOE coaep:xaHue 300

B T.4.:

TEOPETUUECKOE 0OyUCHHE 218

MPAKTHUECKUE 3aHATHUS 80

Koncyabranuu 2

IIpome:kyTouHasi aTTecTalus

1 cemecmp —oughgepenyuposannvlii 3auem

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

HaumeHoBaHue pa3iesioB U TeM Conep:xanue yueOHOTro MaTepuaJia (0CHOBHOE 1 NPOo(ecCHOHATBHO- Oo0bem | Dopmupyembie
OpPHEHTHPOBAHHOE), 1a00pPaTOPHbIE M MPAKTHYECKUE 3aHATHSI, NPUKJIATHON MOYJIb | YAcOB | KOMIETEHIIHH
(mpu HAJIMYMH)
OcHOBHOE coiep:KaHNe
Paspnea 1. IloBTopenune Kypca 18
MaTeMaTHKAa OCHOBHOI
IIKOJIbI
Tema 1.1 Cooepircanue yueonozo mamepuana
Iean v 3axa4yn MaTtemaTukn | ba3oBble 3HaHKA U yMEHUS 110 MATEMAaTHKE B IPO(PECCUOHAIBHON U B IOBCEAHEBHOM
MPHU OCBOEHUH JeATEIbHOCTH.
CIEeNUATBHOCTH 2
Tema 1.2 Cooepircanue yueonozo mamepuana
YucJia ¥ BHIYHCICHUS. JleiicTBUS Ha/l TOJIOKUTENBFHBIMH U OTPUIIATEIHHBIMU YHCIIAMU, OOBIKHOBEHHBIMU U
Boipa:kenus u JECATUYHBIMU APOOSIMH.
npeodpazoBaHus JleiicTBUS co cTeneHs MU, POpMYITbI COKPAILIECHHOTO YMHOXKEHUS 2
Tema 1.3 ITpodeccuoHaTbHO-OPHEHTHPOBAHHOE COIEPKaAHIE (COAepKAHNE MPHKIATHOTO MOXYJIsI) OK 01., 0K 02.,
I'eoMeTpHs HA IIOCKOCTH Ilpakmuueckoe 3anamue Ne 1 OK 03., OK 04.,
Bunpl miiockux ¢uryp u ux mioimaib. [IpakTuko-opueHTUpOBAaHHbBIE 33/1aUd B Kypce OK 05., OK 06.,
T€OMETPHH Ha TUIOCKOCTH 2 OK 07.
Tema 1.4 Cooepicanue yueonozo mamepuana [IK 2.3.
IIpoueHTHBIE BHIYMCIEHUS [IpocThie POLEHTHI, pa3HbIe CIOCOOBI MX BEIYUCICHUS. CI0KHBIC TTPOIICHTHI 2
Ilpakmuueckoe 3anamue Ne2
[IporieHTHBIE BBIUYMCICHUS 2
Tema 1.5 Cooepoicanue yueonozo mamepuana
YpaBHeHHs H HEPABEHCTBA JIuHeliHnble, KBaApaTHBIE, JPOOHO-IMHEIHBIE YPABHEHUS U HEPABEHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
YpaBHEHMS U HEPABEHCTBA 2
Tema 1.6 Cooeporcanue yueonozo mamepuana
Cucrembl ypaBHeHUi 1 CriocoOb! perieHus cucTeM JIMHEHHbIX ypaBHeHul. [lonsTre matpuna 2x2 u 3x3,
HEpPaBeHCTB onpenenurTens MaTpuipl. Meron '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
Pazjnen 2. [Ipsimblie u 18
IJIOCKOCTH B IIPOCTPAHCTBE
Tema 2.1 Cooeporcanue yueonozo mamepuana
OCHOBHBIE IOHATHSA [Ipeamert crepeomerprn. OCHOBHBIE TOHATUS (TOUYKA, IPsAMasi, INIOCKOCTb,
cTepeoMeTpPHH. npoctpancTBo). OCHOBHBIE aKCMOMBI cTepeomeTpuu. [lepecekaromnuecs,
PacnoJio:keHne NPSIMBIX H IapaJuleIbHbIE U CKpelMBaromuecs npsamele. IIpu3zHak u cBoicTBa
II0CKOCTel CKpeIIMBarOuXxcs NpsiMbiX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI. 2
Tema 2.2 Cooeporcanue yueonozo mamepuana
IMapa/ieJbHOCTh MPSAMBIX, [TapannenbHble npsiMas u iockocts. Onpenenenue. [lpusnak. CpoiicTsa (C
NPSAMOii ¥ IJIOCKOCTH, nokaszaTtenbcTBOM). [lapamnensublie miockoct. Onpenenenue. [Ipusnak. CBoiicTBa
IJI0CKOCTel (c nokazarenbcTBOM). TeTpasip u ero snemeHThl. [lapannenenunesn u ero OK 01.. OK
sneMeHThl. CBOKCTBA MPOTUBOIIOI0KHBIX TPAHEN U JUArOHAJIEH MapajuleenuIea. 03 OI.<1 04
[Toctpoenue ceuenuii. Pemenue 3amau. 4 (’)K 07 B
Tema 2.3 Cooepiicanue yueonozo mamepuana '
IepneHIUKYIAPHOCTH [lepnienaukynsipusie npsimele. [lapannenbHbie npsambie, NEPHIEHIUKYISIPHBIE K
NPSIMBIX, IPAMOii U mI0cKOCTH. [Ipu3HaK nmeprneHaAnKyISIPHOCTH MPSIMOM U TNIOCKOCTH. [[0Ka3aTebCcTBO.
IJI0CKOCTH, IJIOCKOCTEH [lepnienaukynsip u HakinoHHAas. [leprnienaukynspHble mockocTy. [Ipusnak
MEPIEHANKYISIPHOCTH IUIOCKOCTEN. Jloka3aTenbcTBO. PaccTossHME B IpOCTpaHCTBE 2
Tema 2.4 Cooepotcanue yueonozo mamepuana
Teopema o Tpex Teopema 0 Tpex NepHeHIUKYIAPAX. YTOI MEXKTY NPSIMOUN U MIJIOCKOCThIO. YTOJI
neprneHInKyJasipax MEK1Y TUIOCKOCTSIMU 4
Tema 2.5 IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COePKaHUE (COEPKAHUE MPUKIATHOI0 MOTYJIs)
IapaieibHble, AxcHOMBI cTrepeoMeTpun. [lepreHAnKyIspHOCTh PSIMOM U TJIOCKOCTH,
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 Pacnionosxenue npsAMbIX U INIOCKOCTEN B MPOCTpAHCTBE. [lepneHnAnKyasaspHOCTD U
IVIOCKOCTH B IPOCTPAHCTBE MapajuieTbHOCTh MPSIMBIX U MJI0CKOCTEN. CKpelnBarouecs npsmbie
Konmponvnaa paboma Ne2 1
Pa3nen 3. Koopaunartel u 12
BEKTOPbI
Tema 3.1 Cooepircanue yueonozo mamepuana
JlekapToOBbI KOOPAWHATHI B JlekapToBBI KOOPAMHATHI B ITpocTpaHCcTBE. [IpocTelimue 3aaaum B KOOpAUHATAX.
npocrpancrse. Paccrosinue PaccrosiHne Mexnay AByMsl TOUKaMU, KOOPAUHATBI CEPEANHBI OTPE3Ka
MeXKIy ABYMS TOUKAMH.
Koopaunartsl cepenHbl
oTpe3Ka 2
Tema 3.2 Cooeporcanue yueonozo mamepuana
BekTopsbl B IpocTpaHCcTBe. Bexkrtops! B npoctpancTBe. CII0KEHUE U BBIUUTAaHUE BEKTOPOB. ¥ MHOKEHHE BEKTOpA OK 01., OK
YroJ MexK1y BEKTOpPaMu. Ha yncio. Kommianapaeie BeKTOpbl. CKaIsIpHOE IPOU3BEICHUE BEKTOPOB. 02., 0K 03.,
CkajsipHoe npou3BeeHue PaznokeHue BeKTOpa 1Mo TpeM HEKOMIUIaHApHBIM BekTopaM. KoopanHaThel BEKTOpa, OK 04., OK 05.
BEKTOPOB CKaJIIPHOE MPOU3BEICHUE BEKTOPOB B KOOPJMHATAX, YTOJ MEXAY BEKTOPaMH, Yo [IK 2.3
MEXTy MPSMOM U TUIOCKOCTBIO, YTOJ MEXAY MIOCKOCTAMU. Y PaBHEHHUE TNIOCKOCTH.
['eomeTprUeCcKUil CMBICI ONIPEACIIATENS 2X2 4
Tema 3.3 IIpodeccnonaibLHO-OpHEHTHPOBAHHOE COlep:KaHue (Colep:KaHue MPUKJIATHOTO MOTYJIsI)
IpakTuKo- Ilpakmuueckoe 3anamue Ne 6
OpHEHTHPOBAHHbIE 321a4H KoopaunatHast miockocTh. Beruncienne paccTosHUNM Ha TIIOCKOCTH.
HA KOOPIMHATHOM Ilpakmuueckoe 3anamue Ne 7
ILUIOCKOCTH Brruncienue miomniagen Ha miIocKocTH. KonmyecTBeHHbIE pacyeThbl 4
Tema 3.4 Cooeporcanue yueonozo mamepuana
JlekapTOBBI KOOPJIMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpaHcTBe. CliokeHUEe 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
IMMPOU3BCACHNC BCKTOPOB B KOOPAWHATAX, YIOJ MCXKIY BCKTOPAMU, YT'OJI MCIKIAY
Hp}IMOﬁ " INIOCKOCTBIO, YI'OJI MCKAY INNIIOCKOCTAMHA

Konumponvnan paboma Ne 3 1
Pa3nen 4. OcHOBBI 36
TPUTOHOMETPHH.
Tpuronomerpuieckue
bynxkumn
Tema 4.1 Cooeporcanue yueonozo mamepuana
TpuroHomMerpuyecKue Panuannas mepa yria. [IoBopoT Touku BOKpYT Havyana koopauHaT. OnpeneneHue
(GYHKIHH POU3BOJILHOI0 CHHYCAa, 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
rpaaycHasi Mepa yrja KOTAHT€HCOM OJHOTO U TOTO K€ yTiia 4 02 OIZ 03
Tema 4.2 Cooepicanue yueonozo mamepuana OIE 04. OIZ
OcHoOBHBIE Tpuronomerpuueckue ToxaecTa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YTJIOB O 05. OK, 06.
TPUTOHOMETPHYECKHE 1 —0o . DOpMyIIbl IPUBEIEHHUS OK 07, ’
ToXKACCTBA. DOPMYJIbI K 2.3,
NMPUBeEACHUSA 4
Tema 4.3 Cooepotcanue yueonozo mamepuana
CuHyc, KOCHHYC, TAHT'€HC CyMmMa 1 pazHocTh cuHycoB. CyMMa U pa3HOCTbh KOCUHYCOB. CUHYC ¥ KOCUHYC
CYyMMbI U Pa3HOCTH JABYX nBoitHoro yria. ®@opmyssl nonoBUHHOTO yriaa. [IpeoOpa3zoBanue cymMMbl
yrioB. CHHYC M KOCHHYC TPUTOHOMETPUYECKUX (PYHKIIMI B MPOU3BEJICHUE U IPOU3BEICHUE B CYMMY.
JABOWHOTO yriia. @opMyJibl Bripaxkenne TpuroHoMeTpudeckux (QyHKIMA Yepe3 TAaHTE€HC MMOJIOBUHHOTO
MOJIOBHHHOIO yrJia aprymenra. [IpeoOpazoBanue NpoCTEUILINX TPUTOHOMETPUUECKUX BBIPAKEHUM 6
Tema 4.4 Cooeporcanue yueonozo mamepuana 2
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DyHKIUM, UX CBOMCTBA.
CnocoObl 3a1aHust PyHKIUHA

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

Tema 4.5

Cooepicanue yueonozo mamepuana

TpHroHOMeTpHYECKHE O6uacTh onpeziesieHus 1 MHOYKECTBO 3HAYEHHU I TPUTOHOMETPUYECKUX (DYHKIIHIA.
(yHKIHMH, HX CBOICTBA U YETHOCTH, HEYETHOCTD, IEPUOAMYHOCTh TPUTOHOMETpUYECKUX (PpyHKIM. CBOWCTBA
rpaguku v rpaduku yHKIMHI Y =COSX, y=sinx, y=tgx, y=cCtgx

Tema 4.6 Cooepircanue yueonozo mamepuana

IIpeoopasosanue rpadpuxos | CxaTue M pacTsiKeHHE rPaQUKOB TPUTOHOMETPUYECKHX (DYHKIUH.
TPUTOHOMETPHUYECKHUX 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 OO6patHbie TpuroHomerpudeckue GyHkiuu. Mx coiicTBa u rpaduku
TPUTOHOMETPHYEeCKHE

GyHKuun

Tema 4.9 Cooeporcanue yuednozo mamepuana

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

YPaBHEHHS M HEPABEHCTBA

TPUTOHOMETPUYECKUX YpaBHEHHUM TUNOB: IIpocTeiine TpuronoMeTpudecKue
YPaBHEHUs, CBOJALIMECS K KBAIPATHBIM, pPELIacMble Pa3eJICHUEM Ha MHOXKUTEIH,
OJTHOPOJHBIE.

Ilpakmuueckoe 3anamue Ne 11
[IpeoGpa3oBanue rpapukOB TPUTOHOMETPUUECKUX (HYHKIUN

Tema 4.10 Cooepoicanue yueonozo mamepuana

Cucrembl CucteMbl TPOCTEUIINX TPUTOHOMETPUUECKUX YpaBHEHUN
TPUTOHOMETPHUYECKHUX

YPaBHEeHHU

Tema 4.11 Cooepicanue yueonozo mamepuana

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. Perenue
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Penrenne 3agay. OCHOBBI

TPUTOHOMCTPHUUCCKUX ypaBHeHHfI N HCPABCHCTB, B TOM YHCJIC C UCIIOJIb30BAHUCM

TPUTOHOMETPHH. CBOMCTB (pyHKITUH.

Tpuronomerpuyeckue Konmponwvnas pavoma Ne 4 1

byHxkumnn

Paznen 5. 8

KoMmiekcHbie yncaa

Tema 5.1 Cooeporcanue yueonozo mamepuana

KoMIiekcHbIE YHcIa [Tonsitue koMmIIeKCHOTO YKciia. ConpsyKeHHbIE KOMIUIEKCHBIE YHCIIa, MOIYIb U OK 02.. OK
apryMeHT KOMIUIEKCHOTO yncia. dopma 3anucu KOMILJIEKCHOTO YHciia 03. OK, 04.
(reomeTpuyeckasi, TPUrOHOMETpHUECKasi, anredpanueckas). ApupmeTniyeckue (’)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. [IpousBognasi 36

(pyHKIIUH, ee TPUMEHEHUE

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 YHUCJIOBBIX MOCNeI0BaTeNbHOCTEN. OmpeenieHue npeesa nocie0BaTeIbHOCTH. 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. 3a7a49M, MPUBOAAIINE K TOHITHIO MPOU3BOIHON. OmnpeneneHne '
MPOU3BOJHOM. AJITOPUTM OTBICKAHUS TIPOU3BOIHOM 2

Tema 6.2 Cooepiicanue yueonozo mamepuana

IIpou3BOaHbIE CYMMBI, ®opmynsl guddepennupoBanus. [Ipasuna nuddepenmpoBanus 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 CIIOKHOM PYHKITUN

Tema 6.4

ITonsiTHE HENPEPBIBHOCTH
¢pynxuun. Meron
HHTEPBAJIOB

Cooepotcanue yuedonozo mamepuana

[Tonsitne HenpepbIBHOCTH QyHKIMHU. CBOicTBA HENMpephIBHOCTU (QyHKUIMU. CBSI3b
MEX]1y HETIPEPHIBHOCTBIO U TU(PHEpPEHIUPYEMOCTHIO (YHKIIMH B TOUKE. AJITOPUTM
pEeIIeHNs HEPaBEHCTB METOJIOM UHTEPBAJIOB

Tema 6.5
I'eomeTpuyeckud u
(pu3nyecKnii CMBbICII

Cooeporcanue yueonozo mamepuana

['eoMeTprUUeCKHil CMBICI TPOU3BOTHON PYHKIIMH — YTIOBOH KO3 DHUITUEHT
KacaTeIbHOU K rpaduKy GyHKIIMU B TOUKE. Y paBHEHHE KacaTeIbHOU K rpaduKy

IPOM3BOHOI (GyHKIUH. AITOPUTM COCTABJIEHHUS YPaBHEHHS KAacaTeIbHOM K rpaduKy (yHKIMH
y = f(x)
TeMma 6.6 IpodeccHoHAIBLHO-0PHEHTHPOBAHHOE COeP/KAHHe (CoAepKaHUe IPHK/IATHOIO MOLYJIs)

DOuU3NYeCKN CMBICJI
MPOU3BOJIHON B
npo¢eccCHOHATBHBIX 3a1a4ax

Ilpakmuueckoe 3anamue Ne 14
duznyeckuil (MEXaHUYECKUI) CMBICI TPOU3BOHON — MTHOBEHHAsI CKOPOCTD B

MOMEHT BpeMeHH 1. vV = S'(t)

Tema 6.7
MOHOTOHHOCTH (PYHKIIMH.
Touku 3kcTpemMyma

Cooepotcanue yueonozo mamepuana

Bo3zpactanus u yosiBaHus pyHKIIMH, COOTBETCTBHUE BO3PACTAHMS U YOBIBAHUS
byHKIMM 3HaKy Tpon3BOHON. [TOHATHE MPONU3BOHON BBICIIETO MOPSIKA,
COOTBETCTBHE 3HAKAa BTOPOM MPOU3BOIHON BBIITYKIOCTH (BOTHYTOCTH) (PYHKIIMH Ha
oTpes3ke. 3a7a4un Ha MaKCUMYyM U MUHUMYM. [IoHSTHE acUMIITOTHI, CIOCOOBI UX
ornpenaenaeHus. AJITOPUTM UCCIIEIOBaHUs QYHKIIMH U IIOCTPOCHUS ee Tpaduka ¢
MOMOIIBIO TPON3BOAHOM. J[poOHO-HHEeHHAsS PyHKINS

Tema 6.8
HccaenoBanue pyHkuuu u
MoCTpoeHune rpapukos

Cooepicanue yueobnozo mamepuana

HccnenoBanue GpyHKIIMU HA MOHOTOHHOCTD U MIOCTPOEHHUE TpadUKOB

Tema 6.9

Cooepicanue yueobnozo mamepuana
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Haunboabinee u HauMeHbIIIEe
3HaYeHue (PYyHKIUMN

Haxoxaenne HanbobI1ero 1 HAMMEHBIIET0 3HaYeHUsT (PYHKIIUH, TOCTPOEHUE
rpauKOB MHOTOWICHOB 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 HaxosieHre onTuManbHOro pe3yibTaTa ¢ MOMOIIBIO0 TPOU3BOJHON B MPAKTUUECKUX 2
NMPAKTUYECKHUX 3a1a4ax 3aja4ax
Tema 6.11 Cooepiicanue yueonozo mamepuana
Pemenue 3axau. ®opmynsl 1 npaBuia nuddepenuuponanus. MccnenoBanue GyHKINUN C TOMOIIBIO 1
Ipoussoanas QyHKIUH, ee npou3BoiHOM. Hanbomnbliiee 1 HauMeHbIlIee 3HaUeHNUE (PYHKITUU
NnpuMeHeHHne Konmponvnas paooma Ne 5 1
Pa3znesn 7. MHOTOrpaHHUKH H 52
TeJia BpallleHUus
Tema 7.1 Cooepircanue yueonozo mamepuana
Bepuunbl, pedpa, rpanu [TonsiTne MHOTOTpaHHUKA. ETO 371eMeHThI: BepIINHbI, pedpa, rpaHu. J{uaroHas.
MHOIOIpaHHHKA Ceuenue. Boinmykiibie U HEBBITYKIIbIE MHOTOTPAaHHUKH 2 OK OL.. OK
Tema 7.2 Cooeporcanue yueonozo mamepuana 02 OIZ 03
Ilpu3sma, ee cocraBasiommue, | [lonsaTne npusMel. Ee ocHoBaHus 1 60KoBBIE rpanu. Beicota nmpusmel. IIpsamas u OIE 04 OIZ
ceuyenue. [Ipamas u HakoHHasA npusMa. [IpaBunbHas npusma. Ee ceuenue 05 015 06
NPaBUWJIbHAS IPU3MbI 2 (’)K 07 N
Tema 7.3. Cooeporcanue yueonozo mamepuana K 2. 3'.
IMapannenenunen, Kyo. [Tapannenenuren, cBOWCTBA MPSIMOYTOIBHOTO Mapalenenumnena, kyo. Ceuenne
Ceuenue Kkyo0a, Ky0a, mapasnienenumnesaa
napaJuiesjienuieaa 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 MOJHOM MOBEPXHOCTH MPU3MBI, TUPAMU/IBI

Tema 7.6

CummeTpus B KyOe,
napauiejienumnesne, npusme,
nupamujie

Cooepotcanue yuedonozo mamepuana

CuMMeTpHsi OTHOCUTENIBHO TOUYKH, NPAMOH, IIIOCKOCTH. CUMMETpUS B KyOe,
napajienenumnese, npu3Me, mupamMusie

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 Cooepitcanue yueonozo mamepuana

IIpaBuiIbHBbIE [ToHsITHE TPaBWIIBHOTO MHOTOTpaHHUKa. CBOMCTBA MPAaBUILHBIX MHOTOTPAHHUKOB
MHOTOTPAHHUKH, UX

CBOMCTBA

Tema 7.9 Cooepotcanue yueonozo mamepuana

Huaunap, ero
cocrapasoniue. Ceuenue
HWIHHAPA

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

Pa3BepTka nmnuHapa

Tema 7.10
Konyc, ero cocraBiasiomme.
CeueHue KoHYCa

Cooeporcanue yueonozo mamepuana

Konyc u ero anemenTsl. CeueHune KoHyca (MapaiieabHOe OCHOBAHUIO U
MPOXO/sIIee Yepe3 BepIINHY), KOHUYEeCKUE ceueHus1. Pa3BepTka nuiauHapa

Tema 7.11
Yceyennslii konyc. Ceuenune
yCe4eHHOr 0 KOHyca

Cooepicanue yuedbnozo mamepuana

VYceuennniit kKoHyc. Ero oOpa3yromiast u Beicota. CeueHne yceuyeHHOro KOHyca

Tema 7.12
IIlap u cdepa, ux ceyeHus

Cooeporcanue yueonozo mamepuana

ap u cdepa. Bzaumuoe pacnonoxxenue cheps! u miaockoctu. CeyeHue 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 Mapasuie/IeuIe1a.
O06bemM npu3Mbl 1 nuauHApa. OTHOLIEHUE 00BEMOB MOJOOHBIX TEJL.

MOXO00HBIX TeJl ['eomeTpuueckuii CMBICI ONPEEIUTENs 3-T0 MOPsIIKa 6
Tema 7.14 Cooepircanue yueonozo mamepuana
O0BbeMbl M IJIOIIAAU O6Bembl mupamubl U KoHyca. O0bem mapa. [1nomanm noBepxHocTen Ten 6
MOBEepPXHOCTEeN TeJl Ilpaxmuueckoe 3anamue Ne 19
[Tnomaan moBEpXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHHUS 2
Ilpakmuueckoe 3anamue Ne 20
OO0BbEeMBI MHOTOTPAHHUKOB U TEJT BPAICHUS 2
Tema 7.16 IIpodeccnonaibLHO-OpHEHTHPOBAHHOE COlep:KaHue (Colep:KaHue MPUKJIATHOTO MOXYJIsI)
T'eoMeTpHUeCKHe Ilpakmuueckoe 3auamue Ne 21, 22
KOMGOHHAIMH HA MPAKTHKe Hcnonb3oBanre KOMOWHAIIUNA MHOTOTPAHHUKOB U TEJ BpAlIeHUS B TIPAKTHKO-
OpPUEHTUPOBOYHBIX 3a7a9ax 4
Tema 7.17 Cooepicanue yuedonozo mamepuana
Pemenue 3a1a4. OOBEMBI U IUIOMIATN ITOBEPXHOCTH MHOTOTPAHHUKOB M TEJT BPAIICHUS 1
MHOrorpaHHMKH H TEJaa Konmponvnas paboma Ne 6 1
BpallleHusl
Pa3nen 8. IlepBooGpa3nas 18
(pyHK1IUH, ee IPUMEHEHHE
Tema 8.1 Cooeporcanue yueonozo mamepuana (())ZK (())115 (%K
IlepBooOpa3nasi GpyHKIMM. 3ajada 0 BOCCTAHOBIICHUH 3aKOHA JABMKEHUS TI0 U3BECTHOM cKkopocTH. [loHsTre OIZ 04, OIZ
IIpaBu/ia HAXO0KIEHUSA uHTerpupoBanus. O3HaAKOMIICHHE C TIOHSITHEM MHTETpajia U mepBooOpa3HOM U ee 05. OK, 06.
1MepBO00Pa3HBIX MIPOU3BOIHOM, BBIUMCIICHUE MTEPBOOOPa3HON i qaHHON GyHKIMH. Tadauma (’)K 07, ’
dbopMyIT U HAXOXKACHUS IepBOOOpa3HbIX. M3ydueHne mpaBuiia BEIYUCICHUS
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
IUIONIAIM KPUBOJIMHENHON Tpalenuy, o nepeMenieHnu Touku. [lonsarue
OIPEJEJIEHHOT 0 UHTErpasia. ['eomeTpuyeckuii 1 PU3NYeCKuil CMbICI
OIIPEJCIIEHHOT O

uHTerpana. Popmyna Hetorona-Jlelonuma

Tema 8.3 Cooepircanue yueonozo mamepuana
HeonpeneneHHblii U [ToHsiTHE HEOTIPEICTIEHHOTO UHTErpaia
onpeaeJeHHbI HHTErPaJIbI 2
Tema 8.4 Cooeporcanue yueonozo mamepuana
IlonsiTie 06 onpeaeeHHOM ['eomeTpuueckuii CMbICI ONPEAEICHHOTO UHTETpaja
HHTerpaJje Kak niomauu
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. Pemenue 3aa4 Ha MpuMEHEHUE MHTETpasa JJis
BBIUHCIICHUS
(bU3UYECKUX BEJIUYMH M IUIOMIAIeH
Ilpakmuueckoe 3anamue Ne 23, 24 6
OrnpeneneHHbIN UHTETPaN MPU PEIICHUHN MPUKIATHBIX 33724
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 pyHkums OK 05., OK 07.
Tema 9.1 Cooepoicanue yueonozo mamepuana
Crenennasi pyHkuus, ee [TonsiTHE KOPHS N-0H CTETNICHH U3 ICHCTBUTEIBHOTO uncia. OyHknuu y =" X ux
CBOMCTBA cBoiicTBa u rpaduku. CBolicTBa KOpHS N-0il CTETICHU v 2
Tema 9.2 Cooepiicanue yuebnozo mamepuana 6
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IIpeoOpa3zoBanue
BbIPAKEHUH ¢ KOPHAMH N-0H
CTENeHH

[TpeoGpazoBaHre UppaIIOHATIBLHBIX BBIPAXKEHUN

Tema 9.3
CBoiicTBa CTENEHH ¢
PAuMOHAJIBLHBIM H

Cooepotcanue yueonozo mamepuana

[TonsaTHe cTeneHu ¢ J10ObIM PallMOHATBLHBIM NOKa3aTeneM. CTeneHHble GyHKINY,
UX CBOMCTBA U TpauKu

NEeHCTBUTEJILHBIM

NoKa3zaTeJassMu 4

Tema 9.4 Cooepicanue yueobnozo mamepuana

Pemienue MppanMoOHAdbHLIX | PAaBHOCHILHOCTH UPPAMOHAIBHBIX YPABHEHHM M HEPABEHCTB. METOIBI HX

YPaBHEHHI U HEPABEHCTB peumieHus. Pemenue nppaivoHaabHbIX YPaBHEHUI 1 HEPABEHCTB 2
Ilpakmuueckoe 3anamue Ne 25
Pemenne nppanoHAIbHBIX YPaBHEHUN U HEPABEHCTB 2

Tema 9.5 Cooeporcanue yueonozo mamepuana

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

CrenenHasi pyHKIUS YPaBHEHUW U HEPABEHCTB
Konmponvnas paboma Ne 8 1

Paznen 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"
noKa3aTelbHOW (QYHKIIMH. PelieHne moka3aTesIbHbIX YPaBHEHUN (yHKIIMOHAIBHO- OK 05" OK 07"
rpaduuecKUM METOI0M 4 Hi& 93 '

Tema 10.2
Pemenue nmoka3zarejbHbIX
YPaBHEHUI U HEPABEHCTB

Cooeporcanue yueonozo mamepuana

Pemenue nokazarenpHbIX ypaBHEHUN METOJOM YPaBHUBAHUS [IOKA3aTEIEH,
METOJI0M HOBOM NIepeMEHHOH, P YHKIIMOHATbHO-TpaduueckuM MeTo1oM. Perenue
MOKa3aTeJIbHbIX HEPABEHCTB
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Ilpakmuueckoe 3anamue Ne 26, 27

Pelenne noka3aTeabHbIX 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 noka3aTeabHbIX YpaBHEHUN METOJOM YPaBHUBAHUS ITOKA3aTEICH U 1
IMoka3aTejabHas GyHKIMS METOJIOM BBECHHS HOBOM IIEPEMEHHOM. Pelllenne noka3aTebHbIX HEPaBEHCTB
Konumponwvnas paboma Ne 9 1
Paznen 11. Jlorapudmbl. 24
Jlorapudpmuyeckas
pyHKuus
Tema 11.1 Cooepicanue yueonozo mamepuana
Jlorapudm uncaa. Jlorapudm uncna. JlecITUIHBIN U HATYpaJIbHBIN JOorapu(Mbl, YHCIIO €
JlecATHYHBIN U
HATYPaJbHBIH JIOrapu@msl,
YHCJIO0 € 2 OK 01., OK 02.,
Tema 11.2 Cooepircanue yueonozo mamepuania OK 03., 0K 04.,
CaoiicTBa J1orapupmoB. CaoiictBa norapudmoB. Oneparus jorapuMUPOBAHHUS. OK 05., OK 07.
Onepanus
Jorapu¢mupoBanus 6 IIK 2.3.
Tema 11.3 Cooeporcanue yuedbnozo mamepuana
Jlorapudgmuueckas Jlorapudpmuueckas QyHKIUS U €€ CBOMCTBa 2
(Gynkuus, ee cBocTBa
Tema 11.4 Cooeporcanue yueonozo mamepuana
Pemenne qorapupmuueckux | [lonsatue norapudmudeckoro ypapaenus. Onepanus noreHuuposanus. Tpu
ypaBHeHHUIi U HEPABEHCTB OCHOBHBIX METO/Ia peIIeHUS JTOTapu(PMUUECKUX YpaBHEHUH: () yHKIIMOHAIBHO-
rpaduvecKuii, METO ] MOTEHIIUPOBAHUSI, METO/] BBEJICHUSI HOBOW TTIEPEMEHHOM. 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 | AJITOPUTM PEIIECHUS CHCTEMBI YpaBHEHHH. PaBHOCHIBHOCTE TOrapuMuUIecKnx
yYPaBHeHHUI YpaBHEHU U HEPABEHCTB 2
Tema 11.6 IIpodeccnonaibHO-OpHEeHTHPOBAHHOE COJlep:kaHue (colepkaHue MPUKJIATHOT0 MOXYJIsI)
Jlorapudmbl B npupose u Ilpakmuueckoe 3anamue Ne 29, 30
TexXHHuKe [Ipumenenue norapudma. Jlorapudmudeckas cnupaiis B ipupoje. Ee
MaTeMaTUYECKHUE CBOMCTBA 4
Tema 11.7 Cooepoicanue yueonozo mamepuana
Pemrenus 3agau. Jlorapudmuueckas GyHkIus. Pemenre mpocTedmmx JorapuMUIecKuX ypaBHCHHM 1
Jlorapugmpl. Konumponwvnas paboma Ne 10 1
Jlorapupmuyeckas pyHkumus
Pa3nen 12. 10
MHoxkecTBa. JIeMeHTbI
Teopuu rpagos
Tema 12.1 Cooepoicanue yueonozo mamepuana
MHuoxkecTBa [Tonsitne MHOXecTBa. [logmHOkecTBO. Onepanyii ¢ MHOXECTBAMH 2
Tema 12.2 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COEeP:KaHUE (COEPKAHUE MPUKIATHOT0 MOTYJIs) OK 01.. OK 02
Onepanuy ¢ MHOKECTBAMH Ilpakmuueckoe 3anamue Ne 31 OK 0 3" OK 0 4"
Omneparus ¢ MHOKECTBaMU. PellleHre npukiiaaHbIX 3a1a4 2 o "
Tema 12.3 Cooepotcanue yueonozo mamepuana OK05., OK07.
I'padsr [Tonsitue rpada. CBs3HbIN Tpad, 1epeBo, MUK Ipad Ha ITOCKOCTH 2
Ilpakmuueckan paboma Ne 32
CrniocoOsI 3a1aHust rpadoB. 2
Tema 12.4 Cooeporcanue yueonozo mamepuana
Pemenue 3amauy. MuosxkecrBa. | Onepanusi ¢ MHOKecTBaMHU. ONIMCaHUE PEaTbHBIX CUTYAllUM C MOMOIIBIO MHOKECTB. 1

[Tpumenenue rpadoB K perieHuIo 3a1a4
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I'padbl 1 uX 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 Cooepiicanue yueono2o mamepuana 2
CoObITHE, BEPOSATHOCTH CoBMecTHBIE U HECOBMECTHBIE COOBITHSI. TE€OopeMbl O BEPOSTHOCTH CYMMBI COOBITHH.
coObITHdA. Cl10:KE€HHE U VYcioBHasI BEpOSATHOCTh. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS. Teopemsl
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 BennuuH. OnpenesieHue TUCKPETHON CIIydaillHOW BEJIMYMHBI.
BeJIMYHMHA, 3AKOH ee 3aKOH pacnpeesieHus TUCKPETHOM cllydaiiHOUM BennunHbl. Ee unciioBbie
pacnpeneaeHust XapaKTEePUCTUKHU
Tema 13.5 Cooepoicanue yueonozo mamepuana 2

3agaum MaTeMaTH4ecKoi
CTATHUCTHKH

Bapuanvonssiii psa. [lonuron yactot u ructorpaMma. CTaTUCTUYECKHE
XapaKTePUCTHKH psifia HAOII01aeMBbIX TaHHBIX

Tema 13.6

IIpodeccnoHanbHO-OPHUEHTUPOBAHHOE COEeP:KAHUE (COlePKAHUE 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 TadJaun 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 KoOMOUHAaTOpuKHU. CoObITHE, BEPOSITHOCTH COObITHS. ClloKEHUE U
KOMOMHATOPUKH, YMHOKEHUE BEPOATHOCTEH 1
CTATUCTUKH M TEOPHUHU Konmponvnas paboma Ne 12 1
BEPOATHOCTEM
Paznen 14. 18
YpaBHeHHsI M HEPABEHCTBA
Tema 14.1 Cooepoicanue yueonozo mamepuana 2
PaBHOCHIBLHOCTH ypaBHeHuii | PaBHOCHIEHOCTE ypaBHeHui 1 HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMEI
1 HEPABEHCTB. PaBHOCHWIBHBIX TIEPEX0aX B YPAaBHCHUSX U HepaBeHCTBaX. OOIIHe METOIbI
OO0mmme MeTOAbI peleHusI pellleHrs YpaBHEHHI: epexo/] OT paBeHCTBA (YHKIIMN K PAaBEHCTBY apr'yMEHTOB
JUTSI MOHOTOHHBIX ()YHKITUH, METOJI Pa3I0KEHUS Ha MHOYKUTEIIH, METOJT BBEICHUS
HOBOI MEPEMEHHOU, PYHKITMOHATBEHO-TpadUIECKUN METOT
Tema 14.2 Cooepocanue yueonozo mamepuana 2 OK 01., 0K 02.,
I'paduyeckuii MeTox OO61ue MeTo1bl pelIeHus] HEpaBEHCTB: MEPEX0/] OT CPAaBHEHUS 3HaUCHUN QYHKUIUN 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.
HEPABCHCTB I1K 2.3.
Tema 14.3 Cooeporcanue yueonozo mamepuana 4
Ypasuenus u Hepasencrsa ¢ | Onpenenenne moayns. Packpeitue Moy no onpeaenenuro. [pocreiimmue
MoayJeM YpaBHCHHMSI U HEPABCHCTBA ¢ MOAysIeM. [I[puMeHeHne paBHOCHIIBHBIX TIEPEX0JI0B 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 METO/bI pEIICHNs YPaBHEHU. Y paBHEHUS U HEPABEHCTBA C MOJYJIEM U C

U HepaBeHCTBA napameTpamu 2
KoHcyabTanus 2
Bceero: 300
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3. YcioBus peanu3anuu NporpaMmbl 001e00pa3oBaTe/IbLHOM AN CHUIIMHbI

3.1. /st peaqid3anyu MPOrpaMMbl JUCIUILIHHBI 10JKHBI ObITH
MpeayCMOTPEHBI CJeAYIIIUe CenualbHble MOMeIeHusl:
Peanu3zamus nporpaMMbl QUCIMILIAHBI TPEOYeT HATHYNS yIeOHOTO
KaOMHEeTa MaTeMaTHKH.
O6opynoBanne yaeOHOTO KaOnuHeTa:
MI0CaIOYHBIC MECTA 110 KOJIMYECTBY 00yUaOIINXCS;
pabodee MecTo MpernoaaBaTelis;
KOMIUIEKT Y4eOHO-HAIIISTHBIX TIOCOOHIA;
KOMIUICKT 3JICKTPOHHBIX BHJICOMATCPUAIIOB;
3aJlaHus 17151 KOHTPOJBHBIX padoT;
po(heCCUOHATLHO OPUEHTUPOBAHHBIC 33 [aHUS:
MaTepHaJIbl DK3aMEHA.
TexHudeckue cpeacTBa 0OyICHHS:
®  IICPCOHAIBHBIH KOMIIBIOTEP C JIMIICH3HOHHBIM  IPOTPaMMHBIM
oOecIecueHuEM;
®  IIPOCKTOP C IKPAHOM.

3.2. UupopmaniuoHHoe o0ecnevyenne 00yueHus
3.2.1. OcHOBHBIE IEYATHBbIE H YJIEKTPOHHbIE U3IAHUA

1. Anumos III.A. Maremartuka: anredpa U Hayajga MaTeMaTHYECKOT0 aHaIu3a,
reoMmetpusi. Airedpa U Hayana Maremarndeckoro aHainuza 10-11 knacc. YyeOHuUK.
bazoBsiii 1 yrinyonennsiii yposeHs./II.A. Anumos, FO.M. Konarun, M.B. TkaueBa
u 1p. — Mocksa: [Ipocsemenne, 2021.-463c.

2. Aranacsa JI.C. Marematuka: anreOpa W Hadaja MaTEMaTHYCCKOTO
aHanusa, reometpusi. ['eomerpus.10-11 knacc. YueOnuk. bazoBblil u yriayOaeHHBIM
ypoenb/ JI.C. ArtanacsH, B.®. byry3zo, C.b. KamommeB u 1p. — Mockaa:
[TpocBemenue, 2021.-287¢.

JlonmoJIHUTE IbHASI YUeOHas JInTepaTypa:

1. boecomonos, H. B. Marematuka. AnreOpa U Hadaia aHaius3a. ba3oBbiid
ypoBenb: 10—11 kmaccel : yueOHUK Il CpemHero oOmiero oOpa3oBaHus /
H. B. boromonoB. — Mocksa : UznmatensctBo [Opaiit, 2024. — 241 c. —
(Ob6meodOpazoBatenbubii 1ukia). — ISBN  978-5-534-16084-0. — Tekcer
anekTpoHHbi /[ OOpasoBarenbHas miatdopma  HOpaidt  [caiT]. —
URL: https://urait.ru/bcode/544860

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

KJIAcChl | y4eOHUK JUIsl  CPEIHErooOUIEro obpazoBanusi/ B. A.T'yces,
H. b. KoxyxoB, A. A. IlpokodreB. — 2-¢ u3a., ucnp. u gomn. — Mocksa :
M3natensctBo FOpaiit, 2024. — 281 c. — (OOmeo6pa3oBaTeNbHbIA TUKIT). —
ISBN 978-5-534-16085-7. — Tekcr : osnektponHbiii // OOpa3oBaresibHas

wiarpopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/544861
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4. KOHTpO.]IL H OICHKa pe3yjabTaTOB OCBOCHHUA IUCHMIIJIHHBI
KOHTpOJIb H OII€CHKA PAaCKpPbIBAIOTCA YCPE3 YCBOCHHBLIC 3HAHUSA 1

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

COOTHCCCHBI

C NIpCAMCTHBIMU 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 OLEHOYHBIX
MepOonpUATHH

OK 01. Bei6upats criocoobt
peleHus 3a1a4
po(heCCHOHATBHOMN e TeIbHOCTH
HPUMEHHUTEIBHO K Pa3InYHbIM
KOHTEKCTaM

Pasmen 1. Temrr 1.1; 1.2.; 1.3.;
1.4.;15.;16.;1.7.

Pasznmen 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. Tems1 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.

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 CPEe/ICTBA TIOUCKA,
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

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. Tembr 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;

- (poHTaANBHBIHONPOC;
- OIEHKa  KOHTPOJIbHBIX
pabor;

- HabJI0JieHHe 3a XO0J0M
BBITTOJTHEHHSI
mabopaTOPHBIX PaboT;

- OIICHKa BBITTOJTHEHUS]
1a00paTOpHBIX padoT;
- OICHKa TIPAaKTUYECKUX
pabot (pemieHus
Ka4eCTBEHHBIX, PACUCTHBIX,
npodeccuoHaIbHO
OpPUEHTHPOBAHHBIX 33J1au4);

- OIIeHKa TECTOBBIX|
3aJIaHUI;

- HaOJIOZEeHHE 3a XOIOM
BBITOJIHEHHS
WH/IUBUYaJIbHBIX
IIPOEKTOB U OLICHKA|
BBITTOJIHEHHBIX MTPOEKTOB;

- BBINIOJTHEHUE

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

Paznen 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.
Pa3znmen 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.

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

CUTyalusx

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

Paznen 2. Tems1 2.1.; 2.2.; 2.3,;
2.4.;25.;2.6.

Pasnmen 3. Temsr 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. 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.;
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.

Pasgen 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 Temser 13.1.; 13.2.;
13.3.;13.4.; 13.5.; 13.6.; 13.7.
Pasnen 14. Temur 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. Tems1 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.,4.6.;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. Temsr 7.1.; 7.2.;
713.;7.4.;75.;76.;7.7.;7.8.;
7.9.;7.10.;711.;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 KOMMYHHUKAIMIO HA
rOCyJapCTBEHHOM SI3bIKE
Poccniickoit denepanuu ¢ yuerom
0COOEHHOCTEH COLMANbHOTO U
KyJIBTYPHOI'O KOHTEKCTa

Pasmen 1. Temer 1.1; 1.2.; 1.3.;
1.4.;15.;16.;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.
Pasgen 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. CopnelicTBOBaTH
COXPaHEHHIO OKpYXaroIlel cpepl,
pecypcocOepeKeHnI0, MPUMEHATH
3HaHUS 00 W3MEHEHWW KIMMara,
TPUHIIHATIBI OepexIIMBOrO
IPOU3BO/JICTBA, 3P PEeKTUBHO

JICHCTBOBATh B  YPE3BBIYANHBIX

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

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

Pasnmen 3. Temsur 3.1.; 3.2.;

3.3.; 3.4.

Pasnen 4. Temr1 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. Tems1 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.

Pasznen 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.

[1K 2.3. IIpoBoauTh OnepaTUBHBIN
y4eT 00EMOB BBINOJIHAEMBIX
palboT U pacxo/10B MaTepUaIbHbIX

pECYPCOB;

Pasmen 1. Temer 1.1., 1.2, 1.3
Pasnmen 2. Temsr 2.1., 2.3.
Pasznen 3. Temsr 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.

Pasgen 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.

Pasgen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5.; 11.6.; 11.7.
Pazpen 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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