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1. O0masn XapaKTepUCTHKA NPUMEpPHOH padoyei
NporpamMmal 0011e00pa30BaTEILHOM AU CIIMIITIMHBI

Oo6meoOpa3zoBatenpHas auciumuaa OOJ.11 Marematuka sBIsieTCS
o0s3aTeNIbHOM  4acThl0  00IIE00pa3oBaTENbHOrO  IHUKJIAa  00pa3oBaTEIbHOU
nporpammbl B coorBeTcTBUM ¢ PI'OC CIIO mo 08.02.01 CrpourtenbctBo u
JKCIJyaTalus 31aHUN U COOpPYKEHUU

1.2. lean u miiaHupyeMble pe3yJibTAThl 0CBOEHUS TUCIHHUIJIMHBI:

1.2.1. leau AuCHUNJIMHDI:

Conepkanue mnporpaMmmbl obOmieoOpazoBaTenbHol gucuuminabl OO/ 11
MartemMaTuka HampaBl€HO Ha JOCTHKEHUE pPE3ylbTaTOB €€ HW3Y4YeHUs B
coorBercTBUM ¢ TpeboBanusiMu DI'OC COO c yuerom mnpodeccruoHaIbHOM
HanpasieHHoctu GI'OC CIIO.

1.2.2. IlnanupyemMbie pe3yJbTaTbl OCBOCHHMS 001Ie00pa3oBaTeJIbHOM
aucUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HavyeHHe OUCLUUIUIMHA MMEET MpU (POPMUPOBAHUU U PA3BUTHU
o0LIMX KOMIETEHINI 1 MpodecCHOHANTbHBIX KOMITETEHIIUH.



Kox v HanmeHnoBanue
(popMupyemMbIX KOMIIETEHIH I

OK 01. Bribupatsb criocoOsl
peleHus 3aaa4
npodecCHOHATEHON
JeSITeTbHOCTH
NPUMEHHUTEIBHO K Pa3THYHBIM
KOHTEKCTaM

IInanupyembie pe3yJbTaTbl OCBOCHHS
AUCHUTLINHBI

O6muel

B yacTu Tpy10BOIro BOCIMTAHUSA:

- TOTOBHOCTb K TPYAY, OCO3ZHAHUE

[IEHHOCTH MacTepPCTBa, TPYI0It00uE;

- TOTOBHOCTh K aKTUBHOH JIeITCILHOCTH
TEXHOJIOTUYECKOM M coInaabHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTH HHUIIUUPOBATH,
IJIaHUPOBATHh U CAMOCTOSITEIBHO BBIMOJIHSATH
TaKy0 JEATEIbHOCTD;

- HHTEpEC K Pa3IUYHbIM cepam
npoeCCHOHATTEHOM JeSTEIHHOCTH,
OBJ1aieHHe YHUBEPCAJIbHBIMHA

Y4eOHBbIMHU MO3HABATEJIbHBIMU

el CTBUSIMM:

a) 0a30Bble JOrHYeCKHE AelCTBHS:

- CaMOCTOSTEIHLHO (POPMYITHUPOBATH U
aKTyaJIu3UpOBaTh MPOOIEMy, pacCMaTPUBATh
€€ BCECTOPOHHE;

- YCTaHaBIIUBaTh CYIIECTBEHHBIM MpPHU3HAK
HIIH OCHOBaHHUS JUTS CpaBHEHUS,
KJIaCCU(PUKAIUU U 0000IICHNUS;

- OMPENEATh IENU ACATEIbHOCTH,

3a/1aBaTh apaMeTpbl U KPUTEPUU UX
JIOCTYDKCHHS,

- BBISIBJISITH 3aKOHOMEPHOCTH U
MPOTUBOPEYMS B paCCMaTPUBAEMBIX
SIBJICHMSIX

- BHOCUTh KOPPEKTUBBI B ACATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM,
OIIEHUBATh PUCKU MOCIEACTBUM NESATEILHOCTH;
- pa3BUBATh KPEATUBHOE MBILUICHUE MPU
pelIeHrH )KU3HEHHBIX MPooieM

0) 0a30BbIE HCCIe0BaTEIbCKHIE TeHCTBUSA:

JAucuuniimHapHbie2

-BJIQJIETh METO/IaMU JI0Ka3aTeIbCTB,
AITOPUTMAMHU PEIICHUS 3a]1a4; YMCHUE
(bopmynHpoBaTh

OTIpEJICIICHUS], aKCHOMBI M TEOPEMBI,
NPUMEHSTh UX, IPOBOJIUTH JJOKa3aTeIbHbIC
paccyXJIeHHs B XOJIC PECIICHHS 33/1a4;

- YMETb OIIePHPOBATH MOHATHIMHU: CTETICHb
qHcia, Jorapudm 4rcia; YMEHHUE BBITOIHSTh
BBIUMCIICHHE 3HAYCHUH U TPeoOpa3oBaHus
BBIPQKCHUI CO CTENICHSIMHU U

norapudmamu, Mpeodpa3oBaHus IPOOHO-
paIMOHAIBHBIX BBIPAKCHUH;

- YMETh ONEPUPOBATH MOHITUSMH:
palroHaIbHbIE, HPPAIIHOHAILHBIC,
noKa3arTesbHbIe, CTETICHHBIE,
norapupMHUYECKHeE,

TPUTOHOMETPUYECKUE YPABHCHUS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETh ONEPUPOBATh MOHATUAME: QYHKIIHS,
HeTpepbIBHAsT (PYHKIHSI, TPOU3BOIHAS,
nepBooOpasHas, onpeAeIeHHbIH HHTErpal;
yYMETh HaXOUTh MTPOU3BOIHBIC AIIEMEHTAPHBIX
(GYHKIUH, HCTIONB3YsI CIIPABOYHBIE MAaTEPHAIIBL;
WCCIIEIOBATh B MMPOCTEHUIIHNX CITydasX (hyHKIHA
Ha MOHOTOHHOCTB, HAXOAUTH HAMOOJBIINE U
HaMMEHBIIIME 3HAYCHUS PYHKIIUH; CTPOUTH
rpadMKi MHOTOWICHOB C UCTIOIH30BAHUEM
anrmapara MaTeMaTHYECKOTO aHalln3a; IPUMEHSITh
MIPOU3BOJIHYIO MPH PEIICHUM 33]a4 Ha
JIBYDKEHUE; PEIIaTh MPAKTHKO-OPUCHTUPOBAHHBIC
3aJauu Ha

HanOOJIBIIINE M HAUMCHBIIINE 3HAYCHUS,



- BIIa/IETh HaBbIKaMH y4eOHO- Ha HaXO0)KJIEHUE IIyTH, CKOPOCTH U
HCCJIEI0OBATEIBCKON U TPOEKTHOM €SI TEIbHOCTH, YCKOpPEHHUS;
HAaBbIKAMM pa3pelleHUs

1 YKa3sbIBatoTcs GopmMUpyemble TMYHOCTHbIE U MeTanpeaMeTHble pesyabTaTbl 3 ®rOC COO (B nocneaHein peaakumum ot 12.08.2022) 8 oTrnaronbHoi dopme
2 ncumnnmHapHble (NpeamMeTHbIe) pe3ynbTaTbl YKa3bliBatoTCA B COOTBETCTBUM C UX NOJHbIM nepeyHem Bo PrOC COO (B nocnegHen pegakumm ot 12.08.2022)



mpo0Jem;

- BBISIBIISITH IPUINHHO-CIICJICTBEHHBIE CBS3H U
aKTyaJIM3UPOBATh 3aJ1a4y, BBIIBUTaTh TUIIOTE3Y €€
pEelIeHus, HAaXOAUTh apTyMEHTHI ISl JOKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapaMeTphl H
KPUTEPUU PEIICHHUS;

- aHAJIM3UPOBATH TOJYUYCHHBIC B XOJIC PEIICHHUS
3aJ]a4uM Pe3yJIbTaThl, KPUTHUECKH OIICHUBATH HX
JIOCTOBEPHOCTh, IIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- YMETh TIEPEHOCHUTD 3HAHUS B MTO3HABATCIIBHYIO U
MPAKTHYECKYIO 00JIACTH KU3HEEATEIILHOCTH,

- YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MPEeIMETHBIX 00IacTei;

- BBIJIBUTATh HOBBIC HJCH, TIPEIaraTh
OpUTHHAJIBHBIC TTOIXO/IBI U PEIICHUS;

- CIOCOOHOCTB MX UCIIOJIb30BAaHMS B
IIO3HABATEJILHON U COLIMAIBHON MTPAKTHUKE

- YMETb ONEepPUPOBAThH MOHATHAMU: PALMOHATIbHAS
GbyHKIWs, ToKazaTenbHas QYHKIUS, CTETICHHAS
byHKIMs, morapugmuueckas QyHKIus,
TpUTOHOMETpHYECKHe (PyHKIIH, 0OpaTHBIE
(GYHKINU; YMEHHE CTPOUTh IpaMKH U3YUEHHBIX
(GYyHKIWH, HCTIONB30BaTh TPadUKU TPU H3YUCHUN
IIPOILIECCOB M 3aBUCUMOCTEH, IPU PELICHUH 33134 U3
JPYTUX Y4EOHBIX MIPEIMETOB U 3a/1a4 U3 peaabHOU
KHM3HM, BBIpaXkaTh (pOpMyJiaMUu 3aBUCUMOCTU MEXKIY
BEIIMYMHAMU;

- YMETb peulaTh TEKCTOBBIE 3aJjauil pa3HbIX TUIIOB (B
TOM YHCJI€ Ha TIPOLICHTHI, TOJIM M YacTH, Ha
IBIKEHHE, paboTy, CTOUMOCTh TOBApOB U yCIYT,
HAJIOTH, 3aJ1a4M U3 00JIaCTH yNIpaBICHUS

JMYHBIMU al CEMEWHBIMU (PMHAHCAMM); COCTABIIATh
BBIPA)KCHUSI, YPaBHEHHsI, 1 HEPABEHCTBA M UX
CHCTEMBI IO YCIIOBUIO 3aJ]auH, UCCIIEI0BATh
MOJTyYSHHOE PEIlIeHHE U OLCHUBAThH
MIPaBONO00HOCT PE3YIbTATOB;

- YMETb OTIEPHPOBATH MOHATHIMHU: CPEIHEES
apupmeTHyecKoe, MeuaHa, HanboJblee U
HaMMEHBIIIee 3HAYCHUS, pa3Max, TUCTICPCHS,
CTaHAAPTHOE OTKIOHEHHE YHUCIOBOr0 Habopa;
YMETb U3BJIEKaTh, UHTEPIPETHPOBATH
UHpOpMaLKIO, TIPEACTaBICHHYIO B TaOIMIaxX, Ha
auarpammax, rpadukax, oTpakaromryto CBOMCTBa
peabHBIX MPOLIECCOB U ABJICHUN; MPECTABIATH
WH(OPMAIIHIO ¢ TIOMOIIBIO TAOJHI] U TUarpamm;
UCCIIeI0BaTh CTATUCTUYECKUE IaHHbIE, B TOM YHCIIe
C IPUMEHEHHEM IpadUUeCcKuX METOOB U
3JIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATH IMOHATHUAMM: CIIyYalHBIN
OIIBIT U CIy4yaiiHOe coObITHE, BEPOATHOCTh
CIIy4aiiHOTO COOBITHS; YMEHHUE BHIYHUCIIATH
BEPOSITHOCTH C UCIOJIb30BAaHUEM IpauuecKUX



METOJIOB; IPUMEHSATH (POPMYJIBI CIOKEHHS U
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
dbaxTbl 1 GOPMYIIBI TIPH PEIICHUH 33/1a4;
OLIEHMBATh BEPOSTHOCTH PEATbHBIX COOBITHH;
3HAKOMCTBO CO CIy4aiHbIMU BEJIMYNHAMHU;

YMEHHE IIPUBOIUTH IIPUMEPBI

MPOSIBJICHUS 3aKOHA OOJIBIIMX YHCEN B

IMPpUPOIHBIX U O6HIGCTBCHHBIX SIBJICHUAX

- YMETh OTIEPUPOBATh MOHATUAMHE: TOYKA, IpAMas,
IUIOCKOCTh, POCTPAHCTBO, IBYTPAHHBINA YOI,
CKPEIIUBAIOIIUECS TPSAMbIC, TAPaLICIbHOCTD U
MEPIEHANKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, YIrodl
MEKIY MPSIMBIMH, YTOJ MEXIY TPSAMOM 1
IUIOCKOCTBIO, YTOJI MKy TUNIOCKOCTSIMH, PACCTOSIHUE
OT TOYKH JI0 TUTOCKOCTH, PACCTOSTHHE MEKITY
NPSMBIMH, PACCTOSTHUE MEXKIY

IUTOCKOCTSIMHU; YMEHHUE HCII0JIb30BATh TPH
pElIEeHNH 3a]a4 U3y4eHHbIE (aKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OIICHUBATH Pa3MephbI
00BEKTOB OKPYIKAOIIETO MUPA;

- YMETh OTIEPUPOBATH MOHSITUAMH: MHOTOTPAHHHUK,
CEYCHHE MHOTOTPaHHUKA, Ky0, Mapaienenumne],
npu3Ma, mupamMuza, GUrypa u moBepxXHOCTh
BpalIeHus1, WINHAP, KOHYC, map, cgepa, ceueHus
(bUrypbl BpallieHus, MIIOCKOCTh, KACAIOIIAsICs
cdepbl, HUIHHPA, KOHYCa, TUIOIa b TOBEPXHOCTH
MUPaMHUIBI, IPU3MBI, KOHYCA, IUITHH/PA, TJIO0IIAIb
cdepsl, 00beM Ky0a, PSIMOYTOIEHOTO
napauiesienuresa, TMPaMuIbl, IPU3MbI, HHIHHIPA,
KOHYCa, Iapa; yMEHUe n300pakaTh MHOTOTPAHHUKH
Y TIOBEPXHOCTH BPAIICHUS, HX CEYCHHUS OT PYKH, C
IMOMOIIBIO YCPTECIKHBIX HHCTPYMCHTOB U
AIIEKTPOHHBIX

CPENICTB; YMEHHUE PACIIO3HABATH CHMMETPHIO B
MPOCTPAHCTBE: YMEHHE PACIIO3HABATh



MPAaBUIIbHBIC MHOTOTPAHHUKY;
- YMETH ONEPUPOBATH MOHATHIMU: IBIKEHUE B
MPOCTPAHCTBE, MO00HBIE PUTYPHI B POCTPAHCTBE;
KCIIOJIb30BaTh OTHOLIEHUE IUIOAJEN TOBEPXHOCTEN
1 00bEMOB MOAOOHBIX (PUTYD MPHU PEIICHUH 3a7a4:
YMETh BBIYHUCIISATH TEOMETPUICCKUE BETMUUHBI
(mmuHa, yrou, IIomas, 00beM, TIOMAIL
MOBEPXHOCTH ), UCIIOJIb3YS U3YUCHHBIE ()OPMYIIBI U
METO/IBI;

- YMETH ONEPUPOBATH MOHATHIMU: IPSIMOYTOIbHAS
CUCTEMa KOOPJIMHAT, KOOPIUHATHI TOUKU, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAJISIPHOE MPOU3BE/ICHUE,
YTOJI MKy BEKTOpaMHU, CyMMa BEKTOPOB,
MPOU3BEJICHUE BEKTOPA HA YHCIIO: HAXOIUTh C
MOMOIIbIO U3YUYEHHBIX (POPMYJT KOOPIMHATHI
CepeIMHbI OTPE3KA, PACCTOSHHUE MEXKTY ABYMsI
TOUKAMU:

- YMETh BBIOUPATH TTOIXOSIINA U3YYCHHBIN

METOJI AJIsl pEeLIeHHs 3aJa4u, pacro3HaBaTh
MaTeMaTndeckue (HakThl 1 MaTeMaTHIECKHE

MOJIETHN B PUPOIHBIX U OOIIECTBEHHBIX

SIBIICHUSX, B UCKYCCTBE; YMEHHUE TPUBOJNUTH
MPUMEPBI MATEMAaTUHYECKUX OTKPBITHI POCCUHUCKON 1
MHUPOBOM MaTeMaTU4E€CKON HAYKH.

- YMETh ONEPUPOBATH MOHATHAMHU: OIpe/IeTICHHE,
aKCHOMa, Teopema, CIeJCTBUE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCHIIbHBIE

(bopMyIHpOBKH; yMeHHE (POPMYIHPOBATH OOPATHOE
MIPOTUBOIOIOXKHOE YTBEPKACHNUE, TPUBOIUTD
MPUMEPBI U KOHTPIIPUMEPHI, UCIIOJIB30BaTh METO/T
MaTeMaTH4eCKON MHIYKIUU; TPOBOAUTH
JOKa3aTeNbHBIE PACCYKICHUS TPU PEIICHUH 33134,
OILICHUBATh JIOTUYECKYIO MPABUIBHOCTh PACCYKICHUM;
- YMETh ONEepUPOBATh MOHATUSMU: MHOKECTBO,



HOZMHOYKECTBO, ONEpaIiy HaJ MHOXKECTBAMHU;
YMEHHUE HCIIOB30BaTh TEOPETUKO- MHOKECTBEHHBIN
anmapat JUIs ONMCaHUsI PeabHBIX MPOIECCOB U
SIBJICHU TIPY PEIICHUM 3a/1a4, B TOM YHUCIIC U3

JPYTHX Y4eOHBIX MPEIMETOB;

- YMETh ONEPUPOBATH MOHATUSAMU: Tpad, CBSI3HBIN rpad,
JIepeBo, LUKI, Tpad Ha IIIOCKOCTH; YMEHHUE 3a]aBaTh U
OTIMCHIBATH TPadbI

Pa3TMYHBIMH CIIOCO0AMU; HCTIOIB30BaTh Tpadbl mpu
pEIIeHNH 3a/1a4;

- yMeTb CBOOO/THO OTIEPUPOBATH MOHSATHUIMHU:
COYETaHue, EPEeCTaHOBKA, YHCIIO COUCTAHUMH,

YHCIIO MEPECTaHOBOK; OMHOM

HeroToHa; ymMeHNe MpUMEHSITh KOMOMHATOPHBIE

(aKThl U paccy>KACHUs ISl PEIICHUS 3a/1a4;

-yMETb OTIEPHPOBATH MOHATHAMU: HATYpaITbHOE

YHCIIO0, I[ETI0€ YUCIIO0, OCTATOK 0 MOJYJIIO,
pannoHaIBHOE YUCII0, HPPALIMOHAIBHOE YHCIIO,
MHO)KECTBA HAaTypaJbHbIX, LIENbIX,

palMOHANBHBIX, JCHCTBUTEIBHBIX YHCET; YMECHHE
UCIIONIb30BATh NMPU3HAKH JICTTUMOCTH, HAUMEHBIINN
o0IIMif IeUTeNb M HauMeHbIIee 00IIee KpaTHoE,
anroput™ EBKIIMa pu penieHny 3a1a4; 3HaKOMCTBO C
Pa3IMYHBIMU

TO3UIIMOHHBIMU CHCTEMaMH CUUCIICHHS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHAMU: CTETICHB C
IIETIBIM [TOKa3aTesieM, KOpeHb HaTypaJIbHON CTETIeHH,
CTETIEHb C PAlMOHAJIHLHBIM ITOKa3aTelIeM, CTETICHb C
JICWCTBUTEIILHBIM (BEIIECTBEHHBIM) TIOKA3aTEJIEM,
Jorapudm gucia, CHHyC, KOCHHYC U TaHTE€HC
IPOU3BOJIFHOTO YHUCTIA;

- YMETh ONEPHUPOBATH MOHATHAMU: TOXKIECTBO,
TOXJIECTBEHHOE ITpeo0pa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YpAaBHEHHUI U HEPABECHCTB,
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PaBHOCHJILHOCTh YPABHEHUI, HEPABEHCTB U CUCTEM,
panmoHaIbHbIE, HPPAIIIOHANIbHBIC, TIOKA3aTEIbHBIC,
CTETEeHHbIE, JJorapu(pMUUECKue, TPUTOHOMETPUUYECKHUE
ypaBHEHHS, HEPAaBEHCTBA U CHCTEMBI; YMEHHUE PEIaTh
YpaBHEHMs, HEPAaBEHCTBA U CUCTEMBI C IOMOIIIBIO
Pa3IMYHBIX IPUEMOB; PEIIaTh YPaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C TAPAMETPOM; IPUMEHSATh
ypaBHEHHS, HEPABEHCTBA, MX CHCTEMBI ISl PEIICHUS
MaTeMaTHYeCKUX 3aJad U 3a/1a4

-yMeTb CBOOOIHO OTIEPHPOBATH OHATHIMHU: TpaduK
byHKIMH, 00paTHast PYHKIHS, KOMIIO3UIUS QYHKITHH,
JTUHeWHas QyHKuMs, KBagpaTUuHas QyHKIuS,
CTeneHHast PyHKIMS ¢ LEeJIbIM [ToKa3aTeseM,
TpUrOHOMETpHUYeCcKHe (PyHKIIH, 0OpaTHBIE
TpUrOHOMETpUYecKHe (PyHKIMH, IOKa3aTeNnbHas U
Jorapudmmudeckas QyHKIUH;, YMEHHE CTPOUTH
rpaduku QyHKIHIA,

BBITIOJIHATH NMPe0Opa3oBaHus rpaduKoB (PyHKITHIA;
YMEHHUE MCIIONB30BaTh rpaduKu GYHKLIUH IS
U3yUYEHHSI TPOIIECCOB M 3aBHCUMOCTEH TPH pEIICHUH
3aJa4 U3 APYrux y4yeOHBIX MPEIMETOB U U3 pealbHOU
KU3HH; BEIpaXaTh (OPMYIaMU 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHATUSMHU: YETHOCTD
(GyHKLIUHU, TEPUOANYHOCTD (PYHKIMH, OTPAHUYEHHOCTh
(GYHKIIMM, MOHOTOHHOCTD (DYHKIIMH, SKCTPEMYM
(byHKLIMU, HauboJIblIee U HAUMEHbILIEE 3HAUCHHSI
(GYHKINU Ha TIPOMEKYTKE; YMEHUE TIPOBOJAUTH
uccienoBaHue QyHKIMU; YMEHUE UCIIOIb30BaTh
CBOWCTBA M TpadUKN GYHKIUH TSI peIICHHS
ypaBHEHMI, HEPABEHCTB U 3a/1a4 C TapaMeTpaMu;
n300paxarh Ha

KOOPJMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUIM
ypaBHEHHI, HEPABEHCTB U MX CHCTEM;

11



- YMETb CBOOOTHO ONEPUPOBATH MOHATHAMHU:
HIOCJIEI0BATEIBHOCTD, apuMeTHIECKAs
nporpeccusi, reoMeTpudeckas rmporpeccus,
OeckoHe4HO yOBIBalOIIasi FeOMETpHYECKast
Iporpeccusi; yMeHHue 3aJ1aBaTh
IIOCJIEZIOBATEIBHOCTH, B TOM YHCJIE C TOMOIIBIO
PEKYPPEHTHBIX (hopMyT;

- YMETh ONEPUPOBATH MOHATHIMHU: HETPEPHIBHOCTD
GbyHKIMH, acCHMOTOTHI rpaduka GyHKIUH, IepBasi U
BTOpasi MPOM3BOAHAS (YHKIINN, TEOMETPUICCKUN U
(bu3nueckuii CMbICI IPOU3BOJHOM, TepBooOpa3Has,
OTIpeIeICHHBIN MHTErpall; yMEHUE HaXOIUTh
acUMIITOTHI rpaduka GYHKLIUU; YMEHHE BBIUUCIIATh
MIPOM3BOJIHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO U
KOMITO3UIIH (PYHKIMI, HAXOUTh YPaBHEHUE
KacaTelnbHOM K rpaduKy QyHKIUHU; YMEHHE
UCIIOJIb30BaTh MPOU3BOAHYIO TS

uccieoBaHus (QYHKIHMA, 17151 HaX 0K ICHHSI
HaWIyYIllero perieHus B MPUKIAIHbIX, B TOM YHCIIe
COLMAIIbHO-9)KOHOMHYECKUX U (PU3NUECKUX 33]a4uax,
JUISL OTIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUsI; HAXOUTh
TUTOINAAH U 00BEMBI (DUTYD C TIOMOIIHIO HHTETPAJIA;
HPUBOIUTH MPUMEPHI MATEMATHUECKOTO
MOJICITUPOBAHUS C TIOMOIIBIO

muddepeHInaIbHbIX YpaBHEHHI;

- YMETh ONIEPUPOBATH MOHATHAMU: KOMITJICKCHOE
YHCII0, CONPSKEHHbBIE KOMIUIEKCHBIE YNCIIa, MOAYJb U
apryMeHT KOMIUIEKCHOTO YHcia, (hopMma 3armicu
KOMILJIEKCHBIX YHcen (FreoMeTpruecKasi,
TPUTOHOMETpUYECKAs U alredpanveckas); yMeTbh
OPOM3BOIUTH apH(PMeTHUECKue 1eHCTBUS C
KOMIUIEKCHBIMH YUCIIAMU; IPUBOJUTH TPUMEPHI
UCIIOJIb30BaHUSI KOMIUIEKCHBIX YHCEIT;

- yMeTb CBOOOJIHO ONEPUPOBATH MOHATHIMHU:



cpeaHee apupMeTHIeCcKoe, MeIaHa, HauboJbIlee 1
HauMEHbIlIee 3HaYEHMsI, pa3Max, JUCIepCus,
CTaHapTHOE OTKJIOHEHME [UIsl OTMCAHMSI YUCIIOBBIX
JAHHBIX; YMEHUE HCCIIE0BAaTh CTATUCTUYECKUE
JTaHHbIE, B TOM YHUCJIE C TPUMEHEHHEM I'paduuecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpapruuecKu
UCCIIEI0BaTh COBMECTHBIE HAOIIOIEHUS C TOMOILBIO
JMarpaMM pacCEeUBaHUs U JIMHEMHOW pEerpeccuy;

- YMETh HaXOJIUTh BEPOATHOCTH COOBITHIA C
HCTIOJIb30BaHUEM I'pa)UIeCKUX METOI0B; IPUMEHSTh
JUIs pelIeHus 3a1a4 GOpMyJIbl CIOKEHUS U
YMHOXXEHHS BEPOSITHOCTEH, (DOPMYJITy TIOJTHOM
BEPOSATHOCTH, popMyiny bepHyiu,

KOMOHMHATOpPHbIE PaKThl U (POPMYJIbI; OLIEHUBATh
BEPOSITHOCTH PEabHbBIX COOBITHI; yMEHHE
ONEpUPOBATh NOHATUSAMU: CIy4ailHasi BEIMYMHA,
pacnpezeneHue BEpOATHOCTEN, MATEMaTHYECKOE
OKHJaHHe, TUCTIEPCUsl U CTaHJApPTHOE OTKIOHEHUE
CJlydaifHOM BeJIMYMHBI, GYHKLIUHU pacnpeaeaeHUs U
IUIOTHOCTH PAaBHOMEPHOI'O, TOKA3aTEIbHOTO U
HOPMAJIbHOTO PACIIPENETICHUM; YMEHUE UCII0Ib30BaTh
CBOMCTBA MU3YUYEHHBIX PACIPEACIICHAN IS PEIICHUS
3aJa4; 3HAKOMCTBO C ITOHATUSMH: 3aKOH OOJIBIINX
YHCeJl, METObl BHIOOPOYHBIX MCCIIEI0BAHUI; YMEHNE
HPUBOUTH NIPUMEPHI POSIBIICHUS 3aKOHA OOJIBIINX
YHCeJl B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOIHO ONEPUPOBATH MOHATUAMU: TOUKA,
psiMasi, II0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY,
IUIOCKHHN yTOJI, ABYTPAHHBIN Yo, TPEXIPaHHBIN yrodi,
NIEPECEKAIOIINECS], TAPATUIEIIBHBIE U
CKPEIIMBAIOIIKECS IIPSIMBbIE, TAPAILIEIBHOCTD U
NEPIEHUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH, YIoJ
MEXy NPSIMBIMH, YTOJI
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MEXY IPSIMOM U TIIOCKOCTBIO, YTOJl MEKIY
TUTOCKOCTSIMH; YMEHHE UCTIOJIb30BaTh MPH PEIICHUH
3aJa4 U3y4eHHbIC (PAKTHI U TEOPEMBI TAHUMETPUH;
YMEHHUE OIIEHUBATh Pa3Mepbl 0OBEKTOB B
OKpY’KalOIIeM MUpE; YMEHHE ONepUpOBaTh
MOHSATHSIMHA: MHOTOTPAaHHHK, CEYCHHE MHOTOTPaHHHUKA,
NpaBUIbHBIM MHOTOTPAaHHUK, IPU3Ma, TUpaMU/a,
¢urypa u moBepXHOCTh BPALICHUS, IIMITMHIP, KOHYC,
map, cdepa, pazBepTka MOBEPXHOCTH, CEUYEHUsI KOHYyCa
U IWIMHJPA, apajuIeIbHbIE OCH WM OCHOBAHHUIO,
ceueHHe 11apa, MI0CKOCTh, Kacaromasics chepsl,
IIMH/IPA, KOHYCa; YMEHHE CTPOUTH CEYCHUE
MHOT'OI'paHHHKA, U300paXkaTb MHOTOTPaHHUKH,
(GUrypBI ¥ TOBEPXHOCTH BpAIICHUS, UX CEYCHHUS, B TOM
YHCIIe ¢ TIOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE
NPUMEHSTH CBOMCTBA T€OMETPHUYECKIX

buryp, caMocTosITeIbHO (POPMYITUPOBATH
OTIpeIeNIeHUs] M3y4aeMbIX (UTYp, BBIBUTAThH
TUIIOTE3bl O CBOWCTBAX M MpU3HAKaX

reOMEeTpUUYECKUX PUryp, 000CHOBBIBAThH WU
OIpOBEPraTh UX; yMEHHE IPOBOIUTD

KJIacCu(UKAIUIO GUTYp TI0 pa3THIHBIM

NpU3HAKaM, BBIIIOJHATh HEOOXOAUMBIE
JIOTIOJTHUTEBHBIC TOCTPOCHHS,

- YMETh CBOOOTHO ONEPUPOBAThH MOHATUAMU: IUIONIA/Ib
¢burypsl, 00beM QUrypsl, BEIUUKUHA yTIia, paCCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXY NPSIMBIMH,
paccTostHAe MEXIY TUIOCKOCTSIMH, TUTOIIAAb C(hepsl,
IUIOILA/b TOBEPXHOCTH MUPAMUJIbI, IPU3MBI, KOHYCa,
TMHIPA, 00BeM Ky0a, IPSMOYTOJIBHOTO
napanjenenunesa, MupaMuibl, MPU3MBbI,

IIMHIPA, KOHYyCa, 1apa; yMEHHE HaXOIUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX GUTYD;
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- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMHU:
JBIKEHHE, apalyIeNIbHbIA IepeHOC, CHMMETPHS Ha
IUIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue 1Mo100us, TOA00HbIE PUTYDHI;
YMEHHE pacro3HaBaTh paBHBIC U TOJT00HBIE (PUTYPHI,
B TOM YHCJIE B TIPUPOJIE, HICKYCCTBE, apXUTEKTYPE;
yYMEHHE HUCII0JIb30BATh F€OMETPUUECKHE OTHOIICHHUS,
HaXOJIUTh T€OMETPUYECKHE BEIMIMHBI (IJTUHA, YTOJ,
JI01a]h, 00BEM) TIPH PEIICHUU 33]1a4 U3 IPYTUX
yueOHBIX TIPEAMETOB U U3 PEATbHOM KU3HH,

- yMeTh CBOOO/IHO ONIEPUPOBATH MOHATHIMHU:
NPSMOYTOJIbHASI CUCTEMa KOOPUHAT, BEKTOD,
KOOPJMHATHI TOYKH, KOOPAUHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOM3BEACHUE BEKTOPA Ha YUCIIO,
paszioxeHue BeKTopa Mo 0a3ucy, CKaasipHoe
MIPOM3BEICHUE, BEKTOPHOE MIPOU3BEACHHUE, YOI MEKIY
BEKTOpPAMH: YMEHHUE HCII0Ib30BaTh BEKTOPHBIN U
KOOPJAMHATHBIM METOJ JUTSl PEIICHUS T€OMETPHUUECKUX
3aJa4 U 3a]1a4 IpYruX yueOHbIX MPEAMETOB;
OIIEpUPOBATh NOHATUSAMU: MaTpuua 2x2 u 3x3,
OTIpeICTTUTENb MAaTPUILIbI, TEOMETPHUUECKUNA CMBICIT
OTIpEICIIUTEIIS;

- YMETh MOJIEIUPOBATh pealIbHbIE CUTYyallH Ha
A3BbIKE MATEMATHKH: COCTABIIATH BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI I10
YCIIOBHIO 33]]auH, UCCIIEJOBATh TIOCTPOCHHBIE
MOJIETIM C UCIIOJIb30BAHKEM amapara aireopsl,
MHTEPIPETHPOBATH MOJTYUYCHHBIA PE3yNbTaT;
CTPOUTHh MaTeMaTHUYECKHE MOJEIHU C IIOMOIIBIO
reOMETPHUYECKUX MOHATHI U BEIMYHH, PEIIaTh
CBSI3aHHBIE C HUMU NPAaKTUYECKUE 3aauH;
COCTABJISATh BEPOSITHOCTHYIO MOZEIb U
UHTEPIIPETUPOBATH MMOTYUYECHHBIN pe3yibTar;

pelaTh MPUKIAAHbIE 3a]1a4l CPEACTBAMHU



MaTEMaTHYECKOT0 aHaJIN3a, B TOM YHUCIIE
COLIMATIbHO-?)KOHOMUYECKOTO H

(u3MYEcKOro xapakrepa;

- YMEHHE BBIOMPATh MOAXOIAIIMA METOT JIs
pelIeHns 3aJa4l; IOHUMAaHUE 3HAYUMOCTH
MAaTE€MAaTHKHU B U3YYEHUU IIPUPOJHBIX U
OOIIIECTBEHHBIX NPOLIECCOB U SIBJICHUN; yMEHHE
pacro3HaBaTh NPOSIBICHUE 3aKOHOB
MaTEMaTHKHU B UCKYCCTBE, YMEHHE TPUBOIUTH
MIPUMEPBI MATEMATHYECKUX OTKPBITUI
POCCHUICKON U

MHUPOBOUM MaTEMAaTUYECKON HAYKH
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OK 02. Vcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA [TOUCKA,
aHalM3a U UHTEePIpeTalun
uHpOpMaLIUH, U
WH(GOPMAIIMOHHBIE TEXHOJIOTUN
JUISL

BBITIOJTHCHMSI 32,124
poeCCUOHATTEHON NeATETHHOCTH

B o0J1acTH HEHHOCTH HAYYHOI'O MMO3HAHUSA:

- chopMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIECTBEHHOU

MPaKTUKH, OCHOBAHHOTO Ha JTUAJIOTE

KYJIBTYp, CIIOCOOCTBYIOILIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIHTYPHOM MUPE;

- COBEpILIEHCTBOBAHKE SI3BIKOBOM u
YUTATEIBCKOM  KYJIBTYpbl ~ KaKk  CpEACTBa
B3aUMOJICUCTBUS MEXAY JIOJbMU U MO3HAHUS
MUpa;

- OCO3HAHME LICHHOCTU Hay4YHOU

NesTeTbHOCTH, TOTOBHOCTh OCYIIIECTBIIATH
MIPOEKTHYIO U

UCCJIEZIOBATEIbCKYIO ACSITEIbHOCTD
WHIUBUYaJIbHO U B TPYIIIE;

OBJjajieHHe YHUBEPCAIbHBIMU

Y4eOHBbIMHU MO3HABATEJIbHBIMU

JNefiCTBUAMMU:

B) padora ¢ unopmaumeii:

- BJIAJICTh HaBBIKAMU MOTy4eHUsI HHPOpMAITUU
W3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIIHHO
OCYILECTBIISATh MMOUCK, aHATIU3, CUCTEMATU3AIUIO
Y MHTEPTPETANIO HHHOPMAITMH Pa3IMIHbIX
BUJIOB U (DOPM TIpE/ICTaBICHHUS,

- CO3/1aBaTh TEKCTHI B Pa3IMYHbIX

dbopMaTax ¢ yueToM Ha3HAYCHUS

uHGOpMaIIUH U LIETIEBOM

- YMETh ONIEPUPOBATH MOHATUSMH:
panuoHanbHast QyHKINS,

NoKazaTenbHask QYHKIUS, CTEIICHHAS
byHKIWMsA, torapudmMudeckas

byHKIHS,

TpUTOHOMETpUYECKHEe (YHKIMU, OOpaTHBIE
(GyHKIIUN; YMEHUE CTPOUTH rpaduKu
M3yYeHHBIX (DYHKIIHIA, NCTIONB30BaTh rpaduKu
NPY U3YYEHHH MPOLIECCOB M 3aBUCHMOCTEH,
MIPU PEUICHNN 33/1a4 U3 IPYTUX YIeOHBIX
NPEZMETOB | 33124 U3 PEANbHOMN JKU3HH;
BBIpa)XaTh (OPMYIIAMHU 3aBUCUMOCTH MEXKILY
BEJINYMHAMU;

- YMETh ONEPUPOBATH MOHATHAMU: TOXKIECTBO,
TOXJIECTBEHHOE MIPe00pa30BaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPABHEHUHN U
HEpPaBEHCTB, PABHOCUIIEHOCTh yPaBHEHUIH,
HEPaBEHCTB U CHCTEM palliOHAJILHBIE,
UppalyoHabHbIE, TIOKa3aTeIbHBIC,
CTETICHHBIE, JIOTapU(PMHUECKHUE,
TPUTOHOMETPUYECKUE YPAaBHEHUS,
HEPaBEHCTBA U CHCTEMBI; YMETh PEIIaTh
ypaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C
MIOMOIIBIO PA3JIMYHBIX IPUEMOB; PelIaTh
ypaBHEHHsI, HEPABEHCTBA M CUCTEMBI C
napaMeTpoM; IPUMEHSTh YpaBHEHHUS,
HEpPaBEHCTBA, MX CHCTEMBI JJISl PEILICHUS
MaTeMaTUYeCKUX 33/1a4 U 3a/a4 U3 pa3IndIHbIX
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OK 03. ITnanupoBats u
peann30BbIBATH COOCTBEHHOE
npodeCCHOHAIEHOE U
JMYHOCTHOE Pa3BUTHE,
HpeANPUHIMATEIBCKYIO
NeITENILHOCTD B
npodeccuoHaibHO chepe,
UCIIOJIb30BaTh 3HAHUS O
(MHAHCOBOM TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CUTYyaIHsAX

ayJIMTOPUH, BBIOUPAsi ONTUMAITBHYIO opmy
NIPEJCTABICHNS U BU3yaJIU3alUH;

- OI€CHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTDH
MH(pOPMaLINH, €€ COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-ITHYECKUM HOPMaM;

- HCTOJIB30BATh CPEACTBA UH(POPMAITMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B pEeICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpraHM3alMOHHBIX 3aJayd ¢ COONI0ICHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH OE€30IaCHOCTH,
TUTHMEHBI, pecypcocOepeKeH s, IPaBOBbIX U
TUYECKMX HOPM, HOPM MH(OPMAIIMOHHOMN
0e30IMacHOCTH;

- BJIaACTh HAaBbIKaAMU pacCliO3HaBaHUA W 3alHUTLL
uHpopManuu, UHHOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH

B 00/1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
- ¢(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS,
3THUYECKOI0 IIOBE/ICHUS;

- CIOCOOHOCTh OLIEHUBATh CUTYAlUIO U IPUHUMATh
OCO3HAHHBIE PELIECHUS, OPUEHTUPYACH Ha MOPAJILHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIa/1a B IOCTPOECHUE
ycToitunBoro 0yayuiero;

- OTBCTCTBCHHOC OTHOIICHUC K CBOUM POAUTCIIAM U
(M) APYTUM 4YI€HaM CEMbH, CO3aHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O IPUHATHUS LICHHOCTEN
CeMEHHOMN HU3HU B COOTBETCTBUHM C TPAAULIUSIMU
HaponoB Poccuu;

OBJaieHNe YHUBEPCAJIBLHBIMH PeryiaTHBHBIMH
JelCTBUSIMH:

2) caMOOpPraHu3aNnus:

- CaMOCTOSTEIbHO OCYIIECTBISATH IO3HABATEIbHYIO
JeSITebHOCTD, BBISBIISTH IPOOJIEMbI, CTABUTH U

o0JiacTeil HayKH U peaybHOM KU3HH;

- YMETb CBOOOJIHO ONIEPUPOBATH NMOHATHIIMHU:
JIBUKECHHUE,[TapaJUICIIbHBIN IIEPEHOC, CUMMETPUS
Ha IJIOCKOCTH U B POCTPAHCTBE, IOBOPOT,
npeoOpazoBanue no00us1, To00HbIe (PHUTYPHI,
YMETh PaclO3HaBaTh PaBHBIC U MTOJI00HBIC
¢burypsl, B TOM 4uclie B IPUPOJIE, HCKYCCTBE,
apXHUTEKTYpE; YMETh UCIIOIH30BATh
reoOMCTPUYCCKUC OTHOIICHU A, HAXOANUTh
reOMETPUUYCCKUE BETUYMHBI (JIJTHHA, YOI,
IUIOMIa (b, 00BEM) ITPU PEIICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX IPEMETOB U U3 PEATBHOM KU3HH

-YMETbh OIIEPUPOBATH MOHATHAMM: PALMOHAJIBHEIE,
UppaLMOHAJIbHBIC, [I0KA3aTEIbHbIE, CTCIICHHBIE,
JorapupMuyeckre, TPUroHOMETPUIECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIEPHPOBATH MOHATHUIMHU: MHOTOTPAHHUK,
CeueHHEe MHOTOTPAaHHUKA, Ky0, MapayjieenumneI,
npu3Ma, mupamua, Gurypa u moBepXHOCTh
BpallleHus, IWIMHAP, KOHYC, Iap, cepa, ceueHust
GuUrypsl BpalleHus, TNIOCKOCTh, KaCarOIIasiCcs
cdepsl, MUIUHAPA, KOHYCA, IIOMAIb
MMOBEPXHOCTH ITUPAMU/IBI, IPU3MBI, KOHYCA,
WIMHJPA, TI0Manb chepsl, 00beM Ky0a,
MPSIMOYTOJIBHOTO TTapajuIeyICTIHITE 1A, ITHPAMUJIBI,
MPU3MBL, IWIHHIPA, KOHYCA, I1apa; yMEHUE
N300pakaTh MHOTOT'PAHHUKH Y TIOBEPXHOCTH
BpAIICHUsI, UX CEYCHUS OT PyKH, C IIOMOIILIO
YePTSHKHBIX HHCTPYMEHTOB M AJICKTPOHHBIX
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dbopMynupoBaTh COOCTBEHHBIC 3a/1a4H B
00pa3zoBaTeNnbHON ACITEIBHOCTH U
JKU3HEHHBIX CUTYALMSIX;

- CaMOCTOSITEIBHO COCTABIIATH IIAH
pelieHus: mpoOJIeMbl ¢ Y4eTOM UMEIOIIUXCSI
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
MIPEANIOYTEHU;

- 1aBaTh OLICHKY HOBBIM CUTYallUsIM;
croco6cTBOBaTH (HOPMUPOBAHUIO U
NPOSIBJICHUIO IIUPOKON SPYIUIMH B Pa3HBIX
00JacTsIX 3HaHUH, TOCTOSIHHO TOBBIIIATH CBOM
00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb;
0) CAMOKOHTPOJIb:

UCII0JIb30BaTh MPUEMbI pedIeKCuu A
OLICHKH CUTyallluH, BbIOOpA BEPHOTO
pelIeHus;

- YMETh OLIEHUBATh PUCKH U

CBOEBPEMEHHO NPUHUMATh PELICHUS 110

UX CHUKEHHUIO;

B) SMOLIMOHAJIbHbII HHTEJJIEKT,
NMpeAnoJaaralmmii copMMpoOBaHHOCTD:
BHYTPEHHEN MOTUBALMH, BKIIOYAIOIIEH
CTPEMIICHHE K JOCTHKEHUIO LIEJIN U yCIEXY,
ONTUMHU3M, HHULIMATUBHOCTb, YMEHHE
JIECTBOBATh, UCXO/I U3 CBOMX BO3MOMXKHOCTEW;

- OMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh ITOHUMATh

SMOLMOHAIBHOE COCTOSIHUE JIPYTHUX, YUUTHIBAThH
€ro Ipyu OCYLIECTBICHUN KOMMYHUKALIVH,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

- COIIMANIbHBIX HABBIKOB, BKIIOYAIOIINX
CIIOCOOHOCTH BBICTPANBaTh OTHOILICHUS
C IPYTUMHU JIIOIbMH, 3800 TUTHCH,
MPOSIBIISITH

MHTEpEC U pa3pemiatbh KOHGIUKTHI

CPEICTB; YMETh PACIO3HABATH CUMMETPHIO B
MPOCTPAHCTBE; YMETh PaClO3HABATH
MIPaBUJIbHbIE MHOTOTPAaHHUKH;

- YMETb OIIEPUPOBATH MOHATHAMMU:
MIPSAMOYTOJIBHAS CUCTEMA KOOPAUHAT,
KOOPIHMHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAIIPHOE MPOU3BEACHUE, YOIl
MEXKIy BEKTOPAMH, CYMMa BEKTOPOB,
IIPOU3BEJICHNE BEKTOPA HA YUCIIO; HAXOAUTH C
MTOMOUIbIO U3YYEHHBIX (POPMYIT KOOPIUHATHI
CEPEIMHBI OTPE3KA, PACCTOSHUE MEXKIY ABYMS
TOYKaMU
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OK 04. DpdexTBHO
B3aUMO/ICIICTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOATEJIBHOCTH U CAMOOIPENEIEHUIO;
-OBIIaJICHHE HABbIKaMU y4eOHO-
MCCIIEIOBATENILCKOM, MPOEKTHON M COLIMAIbHOM
JIeSITELHOCTH,

- YMETh ONIEPUPOBATh MOHATUAMMU:
CIIy4alHBIH OMBIT U Clly4allHOE COOBITHE,
BEPOSATHOCTH CIy4aHOTO COOBITHS; YMETh
BBIYUCIIITh

BEPOSITHOCTH C UCTIOJIb30BaHUEM I'padUIeCKUX
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OBiagenne yHMBepCAJIbHBIMH
KOMMYHUKATHBHBIMU

JeiicTBUAMHU: O) cOBMecTHasI

AeSITeJIbHOCTD:

- IOHUMATh U UCTIOJIB30BATh

pEeUMYyIIecTBa KOMaHAHON U

WHUBUyJIbHON pabOThI;

- MPUHUMATD 1I€TTM COBMECTHOM JEATENbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JIEUCTBUS TIO
€€ JIOCTIKEHUIO: COCTABIIATH IUIaH JEHCTBHH,
pacnpenenarb pojv ¢ y4eTOM MHEHHI
Y4aCTHUKOB 00CYKJIaTh pPe3yIbTaThl COBMECTHOM
paboTHI;

- KOOPJIMHUPOBATH U BBINOIHATH paboTy B
YCJIOBHSIX pEajbHOTO, BUPTYAJIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOICHCTBUS;

- OCYUIECTBJISITh TO3UTUBHOE CTPATETUYECKOE
MOBE/ICHUE B PA3IUYHBIX CUTYAIHSIX, IPOSBISATH
TBOPYECTBO U BOOOpakeHHE, OBITH
uHUIMATUBHBIM OBJ1ajjeHHe YHHBEPCAJIbHbIMH
peryJATUBHBIMHU JeCTBUSIMU:

I') NpUHATHE ce0sl U IPYTUX JIIOJeil:

- MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX
JIOeH MPU aHaNu3e Pe3yJIbTaTOB JIESTENbHOCTH;
- IpU3HABaTh CBOE MPABO U MPABO APYTHUX JIIOIEH
Ha OIIMOKH;

- pa3BHBaTh CIIOCOOHOCTH TOHUMATH MU
C MO3UIMU APYTOro YeJoBeKa

METO/I0B; IPUMEHSTH (HOPMYJIbI CIIOKEHHS U
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
(baxThl ¥ GOPMYJIBI TPU PELLICHUHN 3aaY;
OLIEHMBATh BEPOSTHOCTH PEATbHBIX COOBITHH;
3HaKOMCTBO CO CIIy4alHBIMH BEJINYMHAMY;
YMEHHE NIPUBOAUTH IPUMEPHI IPOSBIICHUS 3aKOHA
OOJIBLINX YHCEI B IPUPOAHBIX M OOLIECTBEHHBIX
SIBIICHUSIX;

- yMeTb CBOOOJIHO ONEPUPOBATH MOHATHAMU: CTETIEHb
C LIeJIBIM NT0Ka3aTeIeM, KOPEHb HATypajJIbHOU
CTEIEHH, CTENEHb C pallMOHAIbHBIM MOKa3aTelIEM,
CTENEHb C JEMCTBUTEIbHBIM (BEIIECTBEHHBIM)
nokasareseM, Jorapudm yucia, CHHyC, KOCUHYC U
TaHI€HC IIPOU3BOJIBHOTO YUCIIA;

- yMeTb CBOOOJTHO OTIEPUPOBATH MOHATHAMHU:
rpaduk GyHKIMH, OOpaTHas QYHKIHSA,
KOMIO3UIUS QYHKUUH, TUHEHHas QyHKIH,
KBaZpaTuyHas QPyHKIHUs, CTeTIeHHAas (YyHKITH
LEJIBIM [TOKa3aTesIeM, TPUTOHOMETPUIECKHe
(dbyHKIIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHE
(byHKIMY, TOKa3aTeNbHas U JorapupMIIecKas
(yHKIMH; YMETh CTPOUTH TpaduKu HyHKIIHH,
BBINOJIHATH MpeoOpazoBaHus rpauKoB QyHKIIHI;

- YMETb UCTIOJIb30BaTh rpaduku HyHKIMUN A5
M3y4YEHUS TPOIIECCOB JIM 3aBUCUMOCTEH TPH PEIICHUH
3a7a4d U3 IPYTUX y4eOHBIX MPEIMETOB U U3 peabHON
’KM3HU; BBIpAXaTh (POpMyTaMu 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU; U- CBOOOIHO OTIEPHPOBATH MOHSATHIMHU:
YeTHOCTh (DYHKIUH, IEPHOANIHOCTD (PYHKIINH,
OTPaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh (DYHKIIUH,
9KCTpeMyM (YHKIUH, HAnOOJIbIIee 1 HANMEHbIIEe
3HAYCHUS

(bYHKIIMH Ha IPOMEXKYTKE; YMETh IIPOBOJUTH
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ucclieioBaHne QyHKINHN;

- YMETb UCTIOJIb30BaTh CBOMCTBA U Tpa(puKH
GyHKIUH 1715 pereHus ypaBHeHUH,
HEPaBEHCTB U 33/a4 C apaMeTpamu;
n300pakaTh Ha KOOPAWHATHOM MJI0CKOCTH
MHOXECTBA PEIICHU YPaBHEHU HEPABEHCTB U
UX CHUCTEM

- YMETH OIIEPUPOBATH OHATUAMU: CpEIHEE
apudmernyeckoe, Merana, HauooJIbIlIee U
HauMEHbIIIee 3HAYCHMSI, pa3Max

JUCTIepCHsi, CTAHJAPTHOE OTKJIOHEHUE
YHCIOBOTO HA0OPa; yMEHUE U3BJICKATH,
UHTEPIPETUPOBATD

nH(popMaInio, MpeJACTaBICHHYIO B «Ta0IUIIAX,
Ha JMarpaMMax, rpadukax, OTpa)xaromyo
CBOMCTBA peaIbHbIX MPOILIECCOB U SBJICHUMN;
MIPEJCTABIATh HH()OPMALIHIO
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OK 05. OcyecTBisTh yCTHYIO U
NUCbMEHHYI0 KOMMYHHUKAIMIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickon denepanuu ¢ yueTom
0COOCHHOCTEH COLMAIBLHOTO U
KyJIbTYPHOIO KOHTEKCTA

B 00J1acTH 3¢TETHYECKOr0 BOCIIUTAHMSA:

- 3CTETUYECKOE OTHOIIEHUE K MUPY,

BKJIFOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYyAa

1 OOIIECTBEHHBIX OTHOIIICHMIA;

- CHOCO6HOCTI> BOCHpI/IHI/IMaTI: pastqHHe BUIbI
HCKYCCTBa, TPAJAMIIMKN U TBOPUYECTBO CBOETO U
JpYIrux HapOJOB, OINYIIATh SMOLMOHAIBHOE
BO3/ICIICTBHE UCKYCCTBA;

- YGG)KHQHHOCTB B 3BHAYUMOCTHU OJIA JIUYHOCTHU U
00111ecTBa OTEYECTBEHHOTO U MUPOBOTO
HCKYCCTBA, 3THUYECKUX KYJIbTYPHBIX TPaAULIUI
Y HApPOJIHOTO TBOPUYECTBA;

- TOTOBHOCTHB K CaMOBBIpa)KeHI/IIO B paSHBIX
BHJIaX UCKYCCTBA, CTPEMJICHHUE TPOSBIISATH
KaueCcTBa TBOPUYECKOM JIMUHOCTH;

OBJjajieHHe YHUBEPCAIbHBIMU

- YMETb ONEPHPOBATH TOHATHIMHU: CPEIHEE
apudmeTnyeckoe, Mearana, HauOOJIbIIee U
HaMMEHBIIIEE 3HAYCHUS, pa3Max

JUCTIEPCHS], CTAHAPTHOE OTKIIOHCHUE
YHCJIOBOTO HA0OPa; YMECHUE M3BJICKATH,
HUHTEPIPETUPOBATH

WH(POPMAIIUIO, TIPEJICTABICHHYIO B «Ta0JIUIAX,
Ha JuarpaMMax, rpadukax, OTpaxaromIyo
CBOWCTBA pealTbHBIX MPOIIECCOB U SBIICHHIA;
MPECTABIATh HH()OPMAIHIO C TOMOIIBIO
TaOJIMII U TUATPaMM; UCCIIEIOBATh
CTaTUCTHUYCCKHUE NAHHBIC, B TOM YHCIJIC C
MPUMEHEHHUEM TPapUUECKUX METOIO0B U
AJIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATH MOHATHAMM: TOUKA,
psiMas, MJI0CKOCTh IPOCTPAHCTBO,
JBYTI'PAHHBIN YTOJI, CKPEIMBAIOIINECS IIPSIMBIC
NapaJuIeIbHOCTD U MEPIIEHIUKYIIAPHOCTD
NPSAMBIX U IIJIOCKOCTEM, YTOJI MEXKIY MPSMBIMU,
YTOJ MEXKIY IPSIMOU U
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OK 07. CoxeiicTBOBaThH
COXPAHEHHUIO OKPY>KaIoIIeit
cpenbl,
pecypcocOepeReHuIo,
NPUMEHSTH 3HaHUS 00
M3MEHEHUU KJIUMara,
IIPUHLIUIIBI OEPEKITUBOTO
IIPOU3BO/ICTBA,

3¢ deKkTUBHO
JIEHICTBOBAThH B
Ype3BbIYANHBIX
CUTYaLUsAX

KOMMYHHMKATHBHBIMH
JeldCTBHAMU: 2) OOIIEHHE:

- OCYILECTBJISITh KOMMYHUKAIIUU BO BCEX
cdepax KHU3HHU;

- pacrio3HaBaTh HEBEpOAJIbHBIE CPEICTBA
OOIIIeHHSs, TOHUMATh 3HAYEHUE COIUATBLHBIX
3HAKOB, PaCMO3HABAaTh MPEANOCHUIKU
KOH()JTUKTHBIX CUTYAIlUi ¥ CMATYATh
KOH()JIMKTHI,

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO
TOYKY 3pPEHUS C UCTI0JIb30BAHUEM

SI3LIKOBBIX CPEACTB

B 001acTH 3K0J10TrH4€CKOro BOCIIMTAHUA:
- chopMHPOBAHHOCTH PKOJIOTHYECKOM
KYJIbTYPbI, TOHUMaHHE BIUSHUS COLMATILHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE
MPUPOAHON U COIMATILHOM CPEJIbl, OCO3HAHUE
rI100aTBbHOTO XapaKTepa IKOJIOTUIECKUX
npo0Jem;

- IUIAHUPOBAHUE U OCYILECTBICHUE
JIEWCTBUM B OKPYIKAIOLIEH Cpelie Ha

OCHOBE 3HaHUs LeJIeH yCTONYUBOIO
pPa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HENPUATUE JECUCTBUM, IPUHOCAIINX
BpEl OKPYXKaIOIIEH Ccpee;

- YMEHHE NMPOTHO3UPOBATH
HEOIaronpusTHBIE KOJIOTHUECKHE
MOCJIEICTBHSI IPEITPUHUMAEMBIX

NEWCTBUH, IPEIOTBPALIATh HX;

- pacuIupeHue OmbITa ACSITEIbHOCTU
AKOJIOTMYECKOW HANPaBJIECHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM 1
COIIMAJILHOM JeSITSIIbHOCTH

IIOCKOCTBIO, YI'OJI MCKAY IJIOCKOCTAMHU, PACCTOAHUC OT
TOYKH OO0 IIIOCKOCTH, PACCTOAHUC MCKIAY IIPAMBIMU,
PaCCTOAHUC MCIKAY IIIOCKOCTAMU;

- YMETb HCIIONIb30BaTh NP PELICHUHU 33]1a4
U3y4YeHHbIE (PaKThl U TEOPEMBI IJITAHUMETPUH; YMEHHE
OLIEHHBATh pa3Mepbl 0OBEKTOB OKPY’KAIOIIEr0 MUpa

- YMETh OIIEPUPOBATh MOHATUAMU: IPAMOYTOJIbHAS
CcUCTEMa KOOPJIMHAT, KOOPIUHATHI TOYKH, BEKTOP,
KOOpPJMHATHI BEKTOPA, CKAISIPHOE MPOU3BEICHHE, YTOJI
MEXKIy BEKTOPAMH, CYMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA Ha YHCJI0; HAXOIUTH C IIOMOIIBIO N3YYEHHBIX
(bopMyIT KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSHHE
MEXy IBYMs TOUKAMH;

-yMeTb BBIOMPATh MOAXOIALINN U3yUEeHHBIH METOJ AJIs
peleHus 3a1a4u, pacno3HaBaTh MaTeMaTu4eckue (GakThl U
MaTeMaTHYeCKUE MOJIEIU B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSX, B HCKYCCTBE;

YMEHHE NIPUBOAUTH IIPUMEPBI MATEMAaTUYECKAX
OTKPBITUH POCCUHCKON U MUPOBOM MATEMATUUYECKON
HayKH.

- YMETh ONIEPUPOBATh MOHATUAMU: CIy4alHBII ONBIT U
cllydaifHOe COOBITHE, BEPOSITHOCTh CIIy4aifHOTO

COOBITHSI; YMETh BBIUUCIISATH BEPOSITHOCTD C
MCTIOJIb30BaHUEM Ipa)UIeCKUX METOJIOB; IPHUMEHSTh
(bopMyJIBI CIIOKEHHSI U YMHOKEHHSI BEpOSATHOCTEH,
KOMOWHATOpPHBIE

(baxThl ¥ GOPMYIIBI IPU PELLICHUHU 337a4; OLIEHUBATh
BEPOSITHOCTH PEANIbHBIX COOBITHI;
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3HaKOMCTBO CO CJ'Iy‘lB.fIHHMPI BCIIMYHMHAMM

YMEHHUE IIPUBOIUTD IIPUMEPBI IIPOSBICHUSA
3aKoHa OOJIBIIMX YUCEI B IPUPOTHBIX U
0O0IIECTBEHHBIX

SIBJICHUAX

IIK 3.1. OpranuzoBsiBaTh padoTy
nepcoHana no oopadoTke
MEPEBO30YHBIX TOKYMEHTOB U
OCYILIECTBIICHHIO PACUETOB 32 YCIYTH,
NPEI0CTABIISIEMBIC TPAHCTIOPTHBIMU
OpraHu3aIHsIMU.

- OCYUIECTBJISTH LEICHAPABICHHBIN

MIOMCK MIepeHOca CPEeICTB U CIIOCOO0B

JEeHCTBUS B MPOECCHOHANBHYIO Cpeny;

- TOTOBHOCTb K AKTUBHOM JESTEIBHOCTH
TEXHOJIOTHYECKON U COLMAIbHOU
HaINpaBJIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATD,
IUTAHUPOBATh U CAMOCTOSITENILHO BBITTOJIHATH
TaKylo JAESTEIbHOCTB;

- pa3pabaThIBaTh IJIaH peleHus MpoOIeMbl C
Y4ETOM aHaJIN3a UMEIOLINXCS MaTEpUAIbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

- IeNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH
ero, OpaTb OTBETCTBEHHOCTH 32 PEILEHUE;

- YMETb UHTETPUPOBATh 3HAHUS U3

Pa3HbIX IPEeIMETHBIX 00J1acTell;

-BJIaACTh OCHOBHBIMH ME€TOJaMU U
IIOHATHUAMHA MAaTEMATHYCCKOI'O aHa/JInu3a,
- BJIaA€Th OCHOBHBIMH
MAaTEMATHYCCKMMHU MCTOAaMHU
PEIICHUAMUA NPUKITAAHBIX 3aJ1a4
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2. CTpykTypa M coaep:kaHue 001eo0pa3oBaTebHOM

AMCHUIUIAHBI 2.1.00beM QM CHUIUIMHBI M BUAbI Y4eOHOH padoThI

Bup yueOHoM padoThI Oovem
]

uacax

O06bem 00pa3oBaTeIbHON NPOrPaAMMBbI M CHUIIJIMHBI 308

B T.4

OcHOBHOE coJepkaHue 300

B T.4.:

TEOPETUYECKOE 00yUCHHE 220

MIPAKTUYECKUE 3aHATHS 80

KOHCYJIbTalusl 2

IIpomexyTouHasi aTrecTanus

1 cemecmp — ougpgpepenyuposarmwlii 6

3auem 2 cemecmp - IK3aMeH




2.2. TemaTuyeckuii IJIaH M COAEPKAHUE U CITUTITHMHBI

HaumeHoBaHue pa3aesioB u Conep:xanue yueOHOro MaTepuasa (0CHOBHOE U NPo(ecCHOHAIBHO- Oobem dopmupyembIe
TeM OPMEHTHPOBAHHOE), JIAGOPATOPHDBIE M MPAKTHYECKHE 3AHITHS, IPUKJIATHOU 4acoB KOMIIeTeHI[HH
MOYJIb (TIPU HAJTUYMH)
OcHoBHOE cogepxxaHue
Pasnea 1. lloBTopenue 18
Kypca MaTeMaTHKa
OCHOBHOM
HIKOJIbI
Tema 1.1 Cooepotcanue yueonozo mamepuana
Hean u 3apa4n ba3oBbie 3HaHUSA U yMEHUS 110 MaTEMAaTUKE B TPOGECCUOHATBLHON U B
MaTEeMATHKH NPH MOBCEIHEBHOM JIESITETbHOCTH.
OCBOCHUHU 2
CNENUATBLHOCTH
Tema 1.2 Cooeporcanue yueoHo2o mamepuana
Yucaa u JleficTBHS HaJ MOJOKHUTEIBPHBIMHI M OTPUIIATESILHBIMU YUCIaMHU, OOBIKHOBEHHBIMHU
BBIYUCJICHUSA. U ACCATUYHBIMHU I{p06$IMI/I. OK 01" OK 02_,
Boipaskenus u JleficTBHsI CO cTeneHsIMU, (DOPMYJIBI COKPAIIIECHHOTO YMHOKEHUS 2 OK 03., OK 04,
npeoOpa3oBaHus OK 05., OK 06.,
Tema 1.3 IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE CO/lepKaHue (coep:KaHue MPUKJIATHOTO MOAYJIS) OK 07.
I'eomeTpusi HA MJIOCKOCTH IIpakmuueckoe sanamue Ne 1 K 3.1.
Buas! minockux ¢uryp u ux miomap. [IpakTHKo-OopHeHTUPOBAHHbIC 3a/1a91 B
Kypce r€OMETPUU Ha INIOCKOCTH 2
Tema 1.4 Cooeporcanue yueono2o mamepuana
HpOHeHTHble BbBIYUCJICHUSA HpOCTLIe MMPOLCHTHI, PA3HBIC CII0CO0BI NX BeruucieHus. CI0KHEIE MPOLCHTHI 2
Ilpakmuueckoe 3anamue Ne2
[IpoiuieHTHBIE BBIUUCIIEHUS 2
Tema 1.5 Cooepircanue yueonozo mamepuana
YpaBHeHHS M HEPABEHCTBA Jlunelinble, KBaJpaTHbBIE, APOOHO-TMHECHHBIC YPaBHEHUS M HEPABCHCTBA 2
Ilpaxkmuueckoe 3anamue Ne 3
YpaBHEHMS U HEPABEHCTBA 2

Cooeprcanue yueonozo mamepuana




Tema 1.6
CucremMbl ypaBHeHUI
U HEPaBEHCTB

CrniocoOblI penieHus CUCTeM JIMHENHBIX ypaBHeHUH. [Tonstie marpuna 2x2 u 3x3,
onpenenurTenas Matpulbl. Meron ['aycca. CucTeMbl HENMMHENHBIX YPaBHEHHM.
CucreMbl HEPaBEHCTB

2

Tema.l1.7 Cooepircanue yuedbnozo mamepuana

BxoaHoii KOHTPOJIb Brruncnenus u npeobpa3oBanus. YpaBHEHHUS U HEPaBEHCTBA. | 'eoMeTpus Ha 1
TIJIOCKOCTH
Konmponwvnaa paboma Ne 1 1

Pasnean 2. Ilpsimble u 18

IUIOCKOCTH B MPOCTPAHCTBE

Tema 2.1 Cooepoicanue yueono2o mamepuana

OCHOBHBIE [Ipenmer crepeomeTpur. OCHOBHBIE TIOHATHS (TOUKa, MpsMasi, TUIOCKOCTh,

MOHSATHS npocTpancTBo). OCHOBHBIE aKCUOMBI cTepeomeTpui. [lepecekaromuecs, 2

cTepeoMeTpHH. MapajyieIbHbIC U CKPEIIUBAOIIMECS npsiMble. [[pu3HaK u cBOKCTBA

PacnoJjioskeHue nmpsiMmbIX U CKpelmBaromxcs npsiMpix. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.

IVIOCKOCTeN

Tema 2.2 Cooeporcanue yueono2o mamepuana

Iapa/uiebLHOCTD [TapannensHble npsiMast ¥ miockocTb. Onpeaenenue. [lpusnak. Cpoiicta (¢

NPSAMBIX, IPSAMOM 1 nokazaTtenbcTBOM). [lapannensabie miockoctu. Onpenenenue. [Ipusnak.

IJIOCKOCTH, IJIOCKOCTei CaoiicTBa (C A0Ka3aTenbCcTBOM). TeTpadap u ero sneMeHThl. [lapannenenunen u 4 OK 01., OK
ero sjeMeHThl. CBOMCTBA IPOTUBOIIOIOKHBIX TPAHEH M TUaroHaiei 03., OK 04.,
napajuieenuIe/a. OK 07.
IlocTtpoenune ceuenuii. Penienue 3amauy.

Tema 2.3 Cooepiicanue yueono2o mamepuana

IlepneHaIMKyISPHOCT [TepniennukynsapHbie npsmbie. [lapanienbHbie MpsMbIe, TEPIECHIUKYIIPHBIC K

b NPSMbIX, IPSIMOii 1 IUIOCKOCTH. [Ipu3HaK NeprneHIuKyIIPHOCTH MPSIMOM U TTIOCKOCTH. 2

MJIOCKOCTH, JlokazaTenbCTBO.

IIOCKOCTEH [Tepnenaukysisip u HakioHHas. [lepnieHanKyapHble MI0cKOoCTH. [Ipu3Hak
NEePIEHANKYIAPHOCTH IIIO0CKOCTeN. JlokasaTenbcTBO. PaccTossHuEe B IpOCTPAHCTBE

Tema 2.4 Cooepoicanue yuedno2o mamepuana

Teopema o Tpex TeopeMa 0 Tpex NEepIEeHIUKYISIpax. YTOJI MEXAY MPSIMOM U IIIOCKOCTBIO. YTOJ 2

nepneHauKyJIsipax

MCKAY IMIIOCKOCTAMHA




Tema 2.5 IIpodeccnoHaIbHO-OPHEHTUPOBAHHOE CO/lepPKaHUe (ColepKaHue MPUKJIATHOTO MOAYJIS)
IHapaienbHble, Axcuomsl crepeomeTpun. [lepnenauKyIsipHOCTh PSAMOM U TIIIOCKOCTH,
neprneHJInKyJsAPHbIE,CKPell | MapajljIeJbHOCTh ABYX MPSAMBIX, IEPICHAUKYIJISPHBIX IUIOCKOCTH, 2
UBaKOIIHe NPSAMbIe MEPIIEHANKYJIIPHOCTD IIJIOCKOCTEN
Ilpakmuueckoe 3anamue Ne 4, 5 4
[TapayutenpHble, NEPHIEHAMKYJISIPHBIE, CKPEIIUBAOIIUE MTPSMbIC
Tema 2.6 Cooepircanue yuedbnozo mamepuana 1
Pemenne 3aaau. [lpsameie Pacnonosxenne npsiMpIX U IJIOCKOCTEN B MPOCTPAHCTBE. llepnenaukyasspHOCTh U
U IUIOCKOCTH B napajuieabHOCTh NPSIMBIX U TUIOCKOCTEW. CKPENIMBAIOIINECS TIPSMbIC
MPOCTPAHCTBE Konmponwvnas paooma Ne2 1
Pasnen 3. Koopaunarsl n 12
BEKTOPbI
Tema 3.1 Cooeporcanue yueono2o mamepuana
JlekapToBbI KOOpAMHATHI B | Jl€KapTOBBI KOOPAMHATHLI B IPOCTpaHCTBE. IIpocTeiinue 3a1a4u B KOOpAUHATAX.
npocrpancTBe. Paccrosinume | PaccrosHue Mexay IByMs TOYKaMH, KOOPAMHATHI CEPEIUHBI OTPE3Ka
MEKIY IBYMS TOYKAMM. 2
Koopannartsl cepeauHbl
oTpe3Ka
Tema 3.2 Cooepircanue yuedbnozo mamepuana
BekTopnbl B Bekropel B mpocTtpaHcTBe. Cl0K€HHWE W BBIYUTAHUE BEKTOPOB. YMHOXKEHHE OK 01., OK
MPOCTPAHCTBE. YTIO0JI BekTOpa Ha uucio. KommnaHapHele BeKTOpbl. CKalasipHOE MPOU3BEACHUE 02., OK 03.,
MEK/Iy BEeKTOPaMH. BCKTOPOB. OK 04., OK 05.
CransipHoe Paznoxenne BekTOpa MO TpeM HEKOMIUIAHApPHBIM BekTOopaM. KoopauHatsl K 3.1.
npou3sBeeHHEe BEKTOPOB BEKTOpa, CKAISIPHOE MPOU3BEICHUE BEKTOPOB B KOOpJIWHATAaX, YroJl MEXKIY
BEKTOPAMHU, YIOJ MEXIY MPSIMOKM M IJIOCKOCTBEO, YTOJ MEXIY IJIOCKOCTSIMHU. 4
YpaBHEHHE TIIIOCKOCTH.
['eomeTpruueckuii CMbICH ONpPeaeaUTeNs 2X2
Tema 3.3 IMpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/lePKAHME (COep:KAHUE MPUKIATHOTO MOAYJIS)
IIpakTnko- Ilpakmuueckoe 3anamue Ne 6
OPHMEHTHPOBAHHBbIE 3a1a4H1 KoopnnnaTtHas miockocTs. Beruncienue paccTossHUN Ha TUIOCKOCTH. 4

HA KOOPAUHATHOM
IIOCKOCTH

Ilpakmuueckoe 3anamue Ne 7
Brruuciienue mionaaen Ha miocKoCcTH. KoJIM4eCTBEHHbIE pacueThl




Tema 3.4 Pemienue
3aga4. Koopaunarsl u
BEKTOPBI

Cooeporcanue yueonozo mamepuana

J:[eKapTOBBI KOOPAHHATHI B ITPOCTPAHCTBC. BGKTOpLI B ITPOCTPAHCTBC. Crnoxenue u
BbIYUTAHHUC BCKTOPOB. YMHOXEHHE BCKTOpa Ha YUCJIO. KOMHJIaHapHI)Ie BCKTODPHI.

CkansipHoe npousBefieHue BEKTOpoB. Pa3noxkeHne BeKTopa 1o TpeM
HEKOMIUTaHApHBIM BekTopaM. [Ipocreiime 3a1aun B koopauHatax. KoopauHaTsl
BEKTOPA, PACCTOSHUE MEKIY TOYKAMU, KOOPJAUHATBI CEPEANHBI OTPE3Ka,
CKQJIIPHOE ITPOU3BEJICHUE BEKTOPOB B KOOPJIMHATAX, YTOJ MEXAY BEKTOPaMH,
YIoJI MEXAY MPSIMOM Y IITIOCKOCTBIO, YTOJI MEXKY TIIOCKOCTSIMU

Konmponvnaa paboma Ne 3

Pasnen 4. OcHOBBI 36
TPUTOHOMETPH.

Tpuronomerpuueckue

GyHkuun

Tema 4.1 Cooepircanue yueonozo mamepuana

Tpuronomerpuyeckue Pannannas mepa yria. [loBopoT TOUkM BOKpYT Hauyajga KoopauHat. OnpeaeneHue
(pYHKIIHM TPOU3BOJILHOTO CHUHYyCa, KOCUHYCa, TAHT'€HCa U KOTaHT'€HCa. 3HAKU CUHYCa, KOCUHYCAa, TAaHT'eHca U

yriaa, yucjia. Paqgnannas u KOTAHI'€HCA 110 YETBEPTSAM. 3aBUCUMOCTb MEXKAY CUHYCOM, KOCUHYCOM,

rpagycHasi Mepa yrJja TAHT€HCOM M KOTAaHT'€HCOM OJIHOTO M TOTO K€ yIJa 4
Tema 4.2 OcHOBHEIE Cooepotcanue yuebnozo mamepuana

TPUTOHOMETPHYECKHE Tpuronomerpuueckue ToxaecTBa. CUHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB
TORIeCcTBA. POpMY.JIbI o ¥ — o . POpMyIIBl IPUBEICHNsS 4
NpUBEACHUA

Tema 4.3 Cooepicanue yueonozo mamepuana

CuHyc, KOCHHYC, Cymma 1 pa3HocTh cHYycOB. CymMMa U pa3HOCTh KOCUHYCOB. CHHYC U KOCUHYC

TAHTeHC CYMMBbI U nBoitHoro yria. ®opmynsl monoBuHHOTO yria. [IpeoOpazoBanue cyMMbl

PA3HOCTH ABYX YIJIOB. TPUTOHOMETPUYECKUX (PYHKIIMI B MPOU3BE/ICHNE U TIPOU3BE/ICHUE B CYMMY.

CuHHYC H KOCHHYC BripakeHne TpuroHoMeTpudecKux (PyHKIMI Yepe3 TAHTeHC MTOJIOBUHHOTO

JIBOWHOIO yrJIa. apryMmeHnra. [IpeoOpa3oBaHre MPOCTEHIIIMX TPUTOHOMETPUUYSCKUX BBIPAKCHUM 6
®opmyJibl I0JTOBUHHOIO

yrjia

Tema 4.4 Cooeporcanue yueonozo mamepuana 2

OK 01., OK
02.,0K 03.,
OK 04., OK
05., OK 06.,
OK 07.
1K 3.1.




DyHKIUH, UX CBOMCTBA.

Cnoco0bl 3a1anust GQyHKIUU

O6unacTh onpeeeHust © MHOKECTBO 3HaUeHUN QyHKIu. YETHOCTH, HEUETHOCTD,
nepuoauYHoCTh QyHKIMi. CriocoObl 3aaHus QyHKIUN

Tema 4.5 Cooeporcanue yueonozo mamepuana

Tpuronomerpuyeckue Ob6nactp onpeeeH!s] © MHOKECTBO 3HAYCHUH TPUTOHOMETPUUECKUX (DYHKITHA.
(pyHKIHMH, HX CBOIiCTBA YETHOCTh, HEUETHOCTD, MMEPHUOJUIYHOCTD TPUTOHOMETPUIECKUX (DYHKIIUHA.

u rpapuxu CgoiicTBa 1 rpadguku PyHKIUNA Y =COS X, y=sinx, y=1gx, y = clgx

Tema 4.6 Cooepitcanue yuedbnozo mamepuana

IIpeoOpa3zoBanue Cxatue u pacTskeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKITUH.

rpagukos Ilpakmuueckoe 3anamue Ne 8

TPUTOHOMETPHYECKHX [IpeobpazoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIUNA

byHkumi

Tema 4.7 Onucanue IIpodeccnoHaTbLHO-OPHEHTHPOBAHHOE COlePIKAHME (CoAepKaHUe MPUKIATHOT0 MOIYJIS)
NPOU3BOACTBEHHBIX Ilpakmuueckoe 3anamue Ne 9, 10

MPOLECCOB ¢ MOMOLIbIO
rpa¢ukoB pyHkumii

Wcnonb3oBaHue CBOWCTB TPUTOHOMETPUYECKUX PYHKIUHN B IPO(ecCHOHAIbHBIX
3aayax

Tema 4.8 O6paTHble Cooeprcanue yueonozo mamepuana

TPUTOHOMETPHYECKHE OOGpaTtHbIe TpUTOHOMETpUUYEcKre GyHKIMHU. 1IX cBOMCTBA U rpaduku
GyHkuun

Tema 4.9 Cooeporcanue yueoHozo mamepuana

TpuroHomerpuveckue YpaBHEHUE cos x = a . YPAaBHEHHUE Sin x =a . YPABHEHUE Igx =a , cIgx =a .
YPaBHEHUA U Pemienne TpuroHomerpudeckux ypaBHeHu TunoB: [Ipocreimmme
HEpaBeHCTBA TPUTOHOMETPUYECKUE YPABHEHUSI, CBOISIIMECS K KBAIPATHBIM, PEIIa€Mble

Pa3acJICHUCM Ha MHOXUTCIIN,0ATHOPOJIHBIC.

Ilpaxkmuueckoe 3anamue Ne 11
[IpeobpazoBanue rpaduKOB TPUTOHOMETPUIECCKHUX (YHKIIHIA

Tema 4.10 Cucremsbl

Cooepocanue yueonozo mamepuana

TPUTOHOMETPUYECKHUX Cuctembl NPOCTEHIIUX TPUTOHOMETPUUECKUX YPABHEHUI
yYPaBHEeHMH
Tema 4.11 Cooepircanue yuedbnozo mamepuana

Pemenue 3agauy. OCHOBEBI

[Ipeobpa3oBaHre TPUTOHOMETPUUYECKHUX BhIpaXeHUM. Perienne




TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHUI 1 HEPABEHCTB, B TOM YHUCJIE C UCIOJIb30BaHUEM
Tpuronomerpuyeckue CBOUCTB (DyHKIIHIA.
byHkuun Koumponvnan paooma Ne 4 1
Paspeu S. 8
KomnuiekcHbie ynciaa
Tema 5.1 Cooeporcanue yueonozo mamepuana
KoMIuiekcHbIe ynca [Tonsitue komIuiekcHOro yucia. ConpsikeHHbIE KOMIUIEKCHBIEC YUCIa, MOJIYJIb U OK 02.. OK
apryMeHT KOMILUIEKCHOTO yncia. dopma 3anucu KOMIUIEKCHOTO YKciia 4 03 OIE 04
(FGPMeTqueCKaH, TPUTOHOMETpUYECKas, anredpanyeckas). ApupmeTruueckue 6K 07 ’
JIEMCTBUS C KOMILJIEKCHBIMHM YHUCIIAMU
Tema 5.2 IIpodeccnonabHO-OPHEHTUPOBAHHOE CO/Iep:KaHUE (COoAep:KaHNe MPUKJIATHOTO MOXYJINA)
IpuMeHeHue Ilpakmuueckoe 3anamue Ne 12, 13
KOMILTEKCHBIX YHCeI BrinonHeHue pacyeToB ¢ MOMOIIBI0 KOMIUIEKCHBIX uncel. Mcnons3oBanue 4
KOMIUIEKCHBIX YHCell B MPo(ecCHOHANTBHBIX 3aadax
Pasnen 6. IlponzBoanas 36
(pyHkuuu, ee npuMeHeHne
Tema 6.1 Cooeporcanue yueonozo mamepuana
ToHsITHE MPON3BOTHOI. OnpeneneHre YMCIOBON MOCIEOBATEILHOCTH U CIIOCOOKI ee 3aianus. CBoiicTBa (())2K OOIK’ (())?)K
@®opMyJibl M IPaBUJIA YUCJIOBBIX MOCEA0BaTebHOCTEN. OnpenesieHue mpeaesa nocae10BaTeIbHOCTH. OIZ 04 OIZ
auddepenupoBaHu Brruucienue npezaenos nociaegopatenbHocTel. [Ipenen hynkium Ha 2 ”
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupaiienue aprymeHTa. 05., OK 06.,
[Tpupamenue pyHkuu. 3aga4u, TPUBOISAIINE K TOHSITHIO POU3BOIHOM. OK 07.
Omnpenenenrie NpOU3BOAHON. AJITOPUTM OTHICKAHHS TIPOU3BOAHOM
Tema 6.2 Cooepotrcanue yuebnozo mamepuana
IIpon3BoAHBIE CYMMBI, ®dopmynsl quddepeniupoanus. [Ipasuna quddeperiupopaHus 4
Pa3HOCTH, POM3Be/ICHHS,
YaCTHOIO
Tema 6.3 Cooepotcanue yueonozo mamepuana
IIpousBoaHbIe Onpenenenue cnoxxuoi ¢pyHkuuu. [IponsBoHas TPUTOHOMETPUIECKUX (PYHKITHIA. 4
TPUTOHOMETPHYECKHUX [IpousBoaHAs CTOKHOM (PYHKITUU

¢pynxuuii. IlIpousBoanas
CJIOKHOU (PYHKIIUHU




Tema 6.4
ITonsiTue HeNPEepPBLIBHOCTH
¢pynxuuu. Meroa

Cooepotcanue yuednozo mamepuana

[Tonsitue HenpepsiBHOCTH GyHKIIMU. CBOMCTBA HENMpephIBHOCTU (GyHKUIUU. CBsI3b
MEX1y HEMPEPBIBHOCTHIO U T PepeHInpyeMoCcThI0 (YHKIIUU B TOUKE.

HHTEPBAJIOB AJNTOPUTM pelIeHUs HEPABEHCTB METOJOM UHTEPBAJIOB

Tema 6.5 Cooeporcanue yueonozo mamepuana

I'eomeTpuyeckuii u | I'eoMeTrpryeckuii CMBICI MPON3BOIHON (DYHKITUH — YTJIIOBOM KO3 HUIIHECHT

$pu3nmUecKmii cMBICJ | KacaTelabHOM K rpaduky QYHKIIMU B TOUYKE. Y paBHEHHUE KacaTeIbHOM K

IPOM3BOIHOI rpaduky QyHKIMH. AJITOPUTM COCTaBIICHUSI YPAaBHCHHSI KaCaTEIIbHON K
rpaduky QyHKIUU y = f (x)

Tema 6.6 IIpodeccnoHaTbLHO-OPHEHTHPOBAHHOE COlePIKAHME (CoaepKaHUe MPUKIATHOTO MOIYJIs)

duznveckuii Ilpakmuueckoe 3anamue Ne 14

CMBICJT Ousnueckuii (MEXaHUYECKHI) CMBICT TPOU3BOHON — MTHOBEHHAS! CKOPOCTh B

NMPOU3BOJAHOI B MOMEHT BpeMeHH t: v = S'(t)

npogdeccuoHAIbHBIX

3aqagax

Tema 6.7 Cooepircanue yuedbnozo mamepuana

MOHOTOHHOCTEH Bo3spacTtanus u yosiBaHus (QYHKITUH, COOTBETCTBHE BO3PACTaHUS U yOBIBAHUS

¢ynkuu. Toukn GbyHKIMY 3HaKy TPOU3BOIHOMN. [IoHsATHE MPOU3BOIHON BBICHIETO MOPSIKA,

IKCTpEeMyMa COOTBETCTBHE 3HAKA BTOPOU NMPOU3BOJHON BBITYKJIOCTH (BOTHYTOCTH) (PyHKIUN
Ha OTpe3Kke. 3a7a4i Ha MaKCUMYM U MUHUMYM. [IoHSITHE aCUMITTOTBI, CITIOCOOBI UX
ompeneneHus. AJITOPUTM HCCIIeIoBaHNs QYHKIIMHM U TIOCTPOEHUS ee rpaduka C
MOMOIIIBIO TPOU3BOIHOMU. J[poOHO-TMHEHHAs PYHKIHS

Tema 6.8 Cooeporcanue yueono2o mamepuana

HccaenoBanmne GpyHkuuu
U NOCTPOCHUE rpa)MKoOB

WccnenoBanve GpyHKIIMM Ha MOHOTOHHOCTbD U ITOCTPOEHHE TPauKoOB

Tema 6.9
HauooJabI1iee u
HAaUMEHbIIIee 3HAYCHHUE

byHkunn

Cooeprcanue yueonozo mamepuana
Haxoxaenne HanbobIIero 1 HAMMEHBIIETO 3HaUYCHUS QYHKIIMH, TOCTPOCHUE
rpauKOB MHOTOWJICHOB C MCIIOJIB30BAaHUEM allllapaTa MaTeMaTHYECKOTO aHaIu3a

NuddepennupoBannblii 3auet (1 cemectp)




Tema 6.10 IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE CO/lepKaHue (coep:KaHue MPUKJIATHOT0 MOAYJIS)

Haxoskaenue HauGosnbiiee n HauMeHblee 3HaueHne QyHKIIUH 4

ONTHMAJIBLHOIO Ilpakmuueckoe 3anamue Ne 15, 16

pe3y/IbTaTa ¢ NOMOILbLIO Haxoxnenune onTuManbHOTO pe3ysibTaTa ¢ IOMOIIBIO0 POU3BOIHOM B 4

NPOM3BOIHOI B MPAKTUYECKUX 3a7a4ax

NPaKTHYECKHX 3a7a4yax

Tema 6.11 Cooepircanue yuedbnozo mamepuana

Pemenue 3a1au. ®dopmynsl 1 npaBwia quddepenimporanus. MccnenoBanue PyHKIMU ¢ TTOMOIIBIO 1

Ipoussoanas GpyHKIHH, npou3BoaHON. Hambombiiee 1 HauMeHbIlIee 3HaueHue PyHKITUN

ee NpUMeHeHHe Konmponwvnas paooma Ne 5 1

Pa3nen 7. MHOrOrpaHHUKH 52

U TeJIa BpalleHUs

Tema 7.1 Cooepoicanue yuedno2o mamepuana

BepuiuHel, pedpa, rpanu [Tonatue MHOTOTpaHHMUKA. ETO 371€MEeHTHI: BepIIMHBI, pedpa, rpaHu. JnaroHas.

MHOTOIPAHHHKA Ceuenue. Boinykiible U HEBBITYKJIbIE MHOTOTPAaHHUKHI 2

Tema 7.2 Cooepoicanue yueonozo mamepuana OK01., OK
Ipusma, ee cocrapasiiomue, | Ilonarue npusmel. Ee ocnoBanus u 60koBble rpanu. Beicora npusmsel. Ilpsamas u 02., OK 03,
ceuenue. [Ipsimas u HakJioHHas mpu3Ma. [IpaBunbHas npusma. Ee ceuenue OK 04., OK
npaBuwJibHas 2 05., OK 06.,
NMPU3MbI OK 07.
Tema 7.3. Cooepoicanue yueonozo mamepuana HK3.1.
Mapaanenenunesn, [Tapannenenumnen, cBOWCTBa MPSIMOYTOJIBHOTO Napayuienenumnena, kyo. Ceuenue

Ky0. CeyeHnue ky0a, Ky0a, mapaienenuresia

napaJuie/jienuinena 2

Tema 7.4 Cooepoicanue yuedbno2o mamepuana

IMupamuna, ee [Mupamuna u ee anementsl. Ceuenue nupamubl. [IpaBunbpHas nupamuaa. 2

cocCTaBJIsIIOIIUE, CeYEHHeE.
I[paBunbHas nupamuaa.
YceueHHasi nupamMmuaa

YceueHHas ImupaMuaa




Tema 7.5

bokoBas u motHas
MOBEPXHOCTh
NMPU3Mbl, MTAPAMHU/IbI

Cooepotcanue yuednozo mamepuana

[Tnomane 60KOBOI M MOTHON MOBEPXHOCTU MPU3MBI, ITUPAMHU/IBI

Tema 7.6
CummMmertpus B KyOe,

Cooepicanue yueonozo mamepuana

CI/IMMeTpI/I}I OTHOCHUTCIBbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH. CI/IMMeTpI/IH B

napaJjjiejecnuienc, KY66, napauICJaCIIcac, Ipu3Me, rupamMuac

npusme,

nupamMuje

Tema 7.7 IIpodeccrnoHaIbHO-OPHEHTUPOBAHHOE CO/lepPKaHue (CoJep:KaHue MPUKJIATHOT0 MOAYJIS)

IIpuMmepsl cumMMeTpuUii
B npodeccuu

CummeTpusi B IpUPOJE, ApXUTEKTYype, TEXHUKE, B OBITY

Ilpakmuueckoe 3anamue Ne 17, 18
CummeTtpus B ipodeccuu

Tema 7.8 Cooepircanue yuedbnozo mamepuana

IpaBuiIbLHBIE [TonsaTHe npaBMIILHOTO MHOTOrpaHHUKA. CBONCTBA MPAaBUIIBHBIX MHOTOTPAaHHUKOB
MHOTOTPAHHUKH,

HX CBOICTBA

Tema 7.9 Cooepicanue yueonozo mamepuana

uauuap, ero Hunuuap u ero snemenTsl. CedeHue NUIMHApPA (MapauieIbHOe OCHOBAHUIO U OCH).
COCTABJISIIONIHE. Pa3Beprka nununapa

Ceuenue nuuaIMHApa

Tema 7.10 Cooeporcanue yueono2o mamepuana

Konyc, ero Konyc u ero anementsl. CeueHue koHyca (MapauieibHoe OCHOBAaHUIO U
cocrapJsiiomme. Ceyenue MPOXOJsIIee Yepe3 BEPIINHY), KOHMUeCKue ceueHus. Pa3BepTka muimHapa
KOHYycCa

Tema 7.11 Cooepircanue yueonozo mamepuana

YcedyeHHbIH KOHYC.
Ce4yeHune yce4eHHOT 0
KOHYCa

Yceuennslii koryc. Ero odpasytomias u Beicota. CedeHre YCEUeHHOTO KOHYyCa

Tema 7.12
IIap u cepa, ux ceyeHus

Cooepotcanue yueonozo mamepuana

[ap u cdepa. Bzanmuaoe pacnonoxkenue chepsl 1 wiockoctu. CedeHne
mapa,cqepsl




Tema 7.13
ITousiTue 00 00BLeMe
Tesia. OTHOLIEHHE

Cooeporcanue yueonozo mamepuana

[Tonsarue 06 o6veme Tena. O0beM Kyba U IPSIMOYTOJIFHOTO Tapalieienumnea.
O06bem npusmMbl U IMHAPA. OTHOIIEHHE 00bEMOB TT0I00HBIX TEII.

00bHeMOB TOT0OHBIX TeJ ['eomeTpuueckuit CMbICH ONpeaeauTeNs 3-ro nopsaKa 6
Tema 7.14 Cooepitcanue yuedbnozo mamepuana
O0beMBbI 1 O6bembl mupamuibl 1 kKonyca. O6beM mapa. [lnomaau noBepxHocTeit Ten 6
IO IN Ilpaxmuueckoe 3anamue Ne 19
MOBEPXHOCTEH TeJl [Inomaay mMOBEpXHOCTEN MHOTOTPAHHUKOB U TEJI BpalllCHUS 2
Ilpakmuueckoe 3anamue Ne 20
O06beMbl MHOTOTPAHHUKOB U TeJl BpaIllCHUS 2
Tema 7.16 ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAepP:KaHUe (CoAepKaHMe NMPUKJIATHOTO MOYJIA)
T'eomeTpuyecKue Ilpakmuueckoe 3anamue Ne 21, 22 4
KOMOMHAIIMM HA Wcnonb3oBanre koMOMHAIIMNA MHOTOTPAHHUKOB U TeJl BPaIlICHUS B
NpaKkTHKe MPAKTUKO- OPUEHTUPOBOYHBIX 3aJ1auax
Tema 7.17 Cooeporcanue yueono2o mamepuana
Pemenue 3amau. OO6BeMBbI U TUIOHIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAILICHUS
MHOrorpaHHuKHY H Konmponvnas paboma Ne 6
TeJ1a BpallleHUus
Pasnean 8. IlepBooOpasnas 18
(pyHkuuu, ee npuMeHeHne OK 01.. OK
Tema 8.1 Cooeporcanue yueonozo mamepuana 0 OK’ 03
IlepBooOpa3nas 3ajaya O BOCCTAHOBJICHMM 3aKOHA JBUXKEHHUS IO HM3BECTHOM CKOPOCTH. OIZ 04 OIZ
¢pyuxuuu. lpaBuia [Touarue wunTerpupoBanus. O3HAKOMJIEHHWE C TOHSITHEM HHTErpaia U 05 OIZ 06
HAXO0KACHUA MepBOOOPA3HON U €€ MPOU3BOIHOM, BEIYMCICHUE MTEPBOOOPA3HOM sl JaHHON i ”
NepBo0Opa3HbIX dbyukuu. Tabmuma dopmyn s HAXOXKACHHUS IMEepBOOOpa3HbIX. M3ydeHue OK 07.
IpaBUJjIa BEIYMCICHUS 2
nepBooOpasHoOn
Tema 8.2 Cooepiicanue yuednozo mamepuana 2




ILi1omans
KPUBOJMHEHHOU
Tpaneunuu. Dopmyia
Hruiorona-Jleiionuna

3aaum, NPUBOASIINE K IOHATUIO ONPEAEICHHOIO NHTErpaia — O BBIYMCICHUN
IUIOUIAIM KPUBOJIMHENHON TpaNenny, o nepeMelieHny Touku. [lonsarue
OTIPE/IETICHHOTO HHTEerpana. ['eomeTpudeckuii 1 GU3NIECKHIA CMBICT
OIIPEJCIIEHHOT O

unterpaia. @opmyna HetoTona-Jleitbuuia

Tema 8.3 Cooeporcanue yueonozo mamepuana
HeonpeneaeHnblii u [TonsiTue HeonpeneIeHHOTO HHTErpasia
onpeesieHHbII 2
HHTErpajibl
Tema 8.4 Cooepiicanue yuedbno2o mamepuana
Housitue 00 ['eomMeTprUecKkrii CMBICH ONMPEICIICHHOTO UHTErpasia
onpeaeieHHOM
HHTerpaJje Kak 1njiomaiu 4
KPHUBOJMHEHHOM Tpaneuuu
Tema 8.5 IIpodeccnoHaTbLHO-OPHEHTHPOBAHHOE CO/lePKAHME (COepKAHUE MPUKIATHOTO MOIYJIS)
OnpejeennbIii HHTErpa ['eomeTpryeckuii CMBICH ONPENETCHHOr0 nHTEerpana. Gopmyna
B JKU3HHU HproTona- JleiiOuuira. Pemienue 3agay Ha IpuMEHEHNE HHTETpaia s )
BBIYMCIICHUS
(hU3UYECKHUX BEJIMYWH U TUIOMA e
IlIpakmuueckoe 3anamue Ne 23, 24 4
OnpeniesieHHBIN UHTETPaJ IIPU PEIICHUH MPUKIIAIHBIX 3a71a4
Tema 8.6 Cooepicanue yueonozo mamepuana
Pemenue 3a1au. [TepBooOpa3znas ¢pynknuu. [TpaBuna HaxoxaeHUs IEpBo0Opa3HbIX. Ee
IlepBooOpa3nast pyHkuum, IIPUMEHCHHE
ee IpHMeHeHHe Koumponvnaa paboma Ne 7
Paznen 9. 18 OK 01., OK 02.,
Crenenu u OK 03., OK 04.,
KOPHH. OK 05., OK 07.

Crenennasi pyHKuus

Cooeprcanue yueonozo mamepuana




Tema 9.1
Crenennasi pynkuus,

[TonsiTue KOpHS N-0i CTENEHU U3 IEUCTBUTENIBHOTO yncaa. DyHKIUM y =" x UX
cBoiicTBa ¥ rpaduku. CBOMCTBA KOPHS N-OM CTETICHH

ee CBoiicTBa )
Tema 9.2 Cooeporcanue yueonozo mamepuana 6
IIpeoOpa3oBanue [IpeoOpazoBanue UppaMOHATIBHBIX BBIPAKEHUI
BbIPA:KEHUH ¢ KOPHAMH N-
0il cTeneHu
Tema 9.3 Cooepotcanue yuednozo mamepuana
CBoiicTBa CTENEeHH ¢ [TonsiTue crenenu ¢ MFOOBIM paIlOHATIBLHBIM MOKa3aTeneM. CTerneHHbIe
PalHOHAIBHBIM H (GyHKUMHU, X CBOMCTBA U TpadUKu
NEeHCTBUTEJILHBIM
NoKa3aTeJsaMu 4
Tema 9.4 Cooepircanue yueonozo mamepuana
Pemienne nppanMoHANbLHBIX | PaBHOCHIBHOCTD MPPAMOHAIBHBIX YPABHCHUN W HEPABEHCTB. MeTOIbI MX
ypaBHEHHIl H HEPABEHCTB pemenus. Pemenne uppanroHaibHbIX YPaBHEHUM U HEPABEHCTB 2
Ilpakmuueckoe 3anamue Ne 25
PemeHue MppalMOHATLHEIX YPABHEHHH 1 HEPABEHCTB 2
Tema 9.5 Cooeporcanue yueono2o mamepuana
CTenenu U KOPHH. Omnpenenenne crenHol ¢pyHKIMH. Vicnons30BaHue ee CBOWCTB IPU PELICHUN 1
Crenennasi pyHKust YPAaBHEHUI U HEPABEHCTB
Konumpononasa paooma Ne 8 1
Paspnea 10. 12
IToxka3zareabHast PyHKIUSA
Tema 10.1 Cooeporcanue yueono2o mamepuana
IMokasarenbHas GpyHKIHS, CreneHb ¢ IPOU3BOJIBHBIM JIEUCTBUTEIBHBIM MOKa3aresieM. Omnpe/eiaecHue OK 01.. OK 02
ee CBOMCTBa MOKa3aTeIbHOW (PYHKITNH, €€ CBOMCTBA U rpaduK. 3HAKOMCTBO C TPUMECHEHHEM " v
nokasarejabHOU PyHkuuu. Pemenue noka3zaTenbHbIX YpaBHEHUN OK 03., OK 04,
(yHKUMOHAIBHO- TpaduueCcKUM METOJIOM 4 OK l(')[SK’ 301K 07.

Tema 10.2
Pemenune nokasareabHbIX
YPABHEHUI M HEPABECHCTB

Cooeporcanue yuednozo mamepuana

Pemenne nokasarenbHbIX YPaBHEHUN METOAOM YPaBHUBAHUS ITOKA3aTENEH,
METOJIOM HOBOW NEepeMEHHOH, (PYHKIIMOHATEHO-TPA(QUIECKIM METOIOM.
Pemienne nokasarenbHbIX HEPABEHCTB




Ilpakmuueckoe 3anamue Ne 26, 27

Pewienne nokasarenbHbIX YpaBHEHUN U HEPABEHCTB 4
Tema 10.3 Cooeporcanue yueoHozo mamepuana
CucreMbl Pemenue cucrteM nokazaTeiabHbIX YPABHEHUH
NMOKa3aTeJbHBIX 2
YpaBHEeHHU
Tema 10.4 Cooeporcanue yueonozo mamepuana
Pemenue 3a1au. Peuienne nokazarenbHbIX YPaBHEHUI METOJOM YpaBHUBAHUS MIOKA3aTeIeH U 1
IMokasarenbHas GpyHKIHS METOAO0M BBEJICHUS HOBOW NepeMEeHHOM. PellleHne nokazarenbHbIX HEPABEHCTB
Koumponvnaa paboma Ne 9 1
Pa3zpnen 11. 24
Jlorapudgmsl.
Jlorapugmuyeckas
GyHkuus
Tema 11.1 Jlorapudpm Cooepiicanue yuedbnozo mamepuana
qucJa. Jlorapudm uucna. JlecaTHIHBINA U HATYPAIBHBIN JOTapru(Mbl, YUCIIO €
JlecATHYHBINA U
HATYPaJIbHBINA JIOrapu(pMbl, OK 01., OK 02.,
ucio € 2 OK 03., OK 04.,
Tema 11.2 Cooepircanue yuedbnozo mamepuana OK 05., OK 07.
CaoiicTBa Caoiicta norapudmon. Onepanus Jorapu@mMupoBaHus.
Jorapu(pmos. K 3.1.
Onepanus 6
JorapupmMupoBaHus
Tema 11.3 Cooepiicanue yuedbnozo mamepuana
Jlorapumuueckas Jlorapudmudeckas QyHKIMSA U €€ CBOMCTBA 2
(ynkuus, ee cBoiicTa
Tema 11.4 Cooepiicanue yuedno2o mamepuana
Pemenue [Tonsitue norapupmuyeckoro ypapuenus. Onepaius noTeHuupoBanus. Tpu
JorapupmMudecKux OCHOBHBIX METO/Ia PEIICHUS TIOTapU(DMUUIECKUX YpaBHEHUN: (yHKIIMOHAIBHO-
ypaBHeHHIi U HEPABEHCTB rpaduyueckuii, METO1 MOTSHIIMPOBAHUSI, METO]T BBEJICHUS HOBOU MMEPEMEHHOM. 4

Jlorapudmuieckrue HepaBeHCTBA




Ilpakmuueckoe 3anamue Ne 28

Pemenne morapudmMudecknx ypaBHEHUH U HEPABEHCTB 2

Tema 11.5 Cooeporcanue yueoHozo mamepuana

CucremMbl ANTOPHUTM pENICHHs] CHCTEMBI YpaBHEHUN. PAaBHOCHMIIBHOCTS JIoTrapu(pMUIecKux

JIorapu(pMuYecKuXx YpaBHEHU U HEPABEHCTB 2

YpaBHEeHHU

Tema 11.6 IpodeccnonaabHO-0pHEHTHPOBAHHOE colep:kaHue (codep:KkaHUe MPUKJIATHOTO MOTYJIs1)

Jlorapugmsbl B npupojae Ilpakmuueckoe 3anamue Ne 29, 30

U TeXHHKe [Ipumenenue norapudma. Jlorapudmudeckas cnupais B npupoje. Ee
MaTeMaTUYE€CKUE CBOMCTBA 4

Tema 11.7 Cooepoicanue yueono2o mamepuana

Pemienus 3aaau. Jlorapudmuueckas ¢pynkuus. Pemenue npoctedmumx sorapupmMuuecKix

Jlorapudmbsi. YpaBHCHUM

Jlorapupmuyeckas Koumponvnaa paboma Ne 10

byuxkums

Paznen 12. 10

MHo:kecTBa. JJIeMeHThI

Teopuu rpagos

Tema 12.1 Cooeporcanue yueono2o mamepuana

MHo:KkecTBa [Tonsitue muoxectBa. [loamuoxkecTBO. Oniepaniu ¢ MHOXECTBAMHU 2

Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlepKaHUe (CoJep:KaHue MPUKJIATHOTO MOAYJIA)

Onepanuy ¢ MHOKeCTBAMH Ilpakmuueckoe 3anamue Ne 31 002K 01., OK
Oneparus ¢ MHOXKeCTBaMU. PerieHne npukiagHbIX 3a1a4 2 X

Tema 12.3 I'padbi Cooepotcanue yueonozo mamepuana OK 03., OK
[Tonsarue rpada. Cs3HbIN rpad, 1epeBo, MUK Ipad Ha TNIOCKOCTH 2 04.,
IlIpakxmuueckas paboma Ne 32 B)K 05., OK
Crioco6s! 3amanus rpados. 2 7.

Tema 12.4

Pemienue 3agau.
MmuoxkectBa. I'padsbi 1 ux
NpUMeHeHue

Cooepotcanue yueonozo mamepuana

Onepauust ¢ MHOkecTBaMu. ONMCaHUE pealbHbIX CUTYallUi C TOMOIIBIO
MHOYECTB.

[Tpumenenue rpadoB K pelIeHUIo 3a1a4

Koumponvnaa paooma Ne 11




Paszpnen 13. 18
DJIeMEeHThI
KOMOHMHATOPUKH,
CTATUCTUKHU U TEOPHUH
BEPOSITHOCTEH
Tema 13.1 Cooepircanue yueonozo mamepuana 2
OCHOBHBIE [IepecTtanoBKM, pa3MeELIECHUs], COUETaHUS.
MOHATHSA
KOMOMHATOPUKH
Tema 13.2 Cooeporcanue yueono2o mamepuana 2
CooObITHE, CoBMecTHBIE U1 HECOBMECTHBIE COOBITUS. TeopeMbl 0 BEPOATHOCTH CYMMBI
BEPOSATHOCTD COOBITUH. Y CIIOBHAs BEPOSATHOCTD. 3aBUCUMBIE U HE3aBHCUMBIE COOBITHSI.
coObITus. Ci10KeHue Teopembl
" BEPOSITHOCTHU TIPOU3BEICHUS COOBITHH.
YMHOKEHHE BePOATHOCTEHl
Tema 13.3 IMpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/lePKAHME (COep:KAHUE MPUKIATHOTO MOAYJIS)
BeposiTHOCTD B OTHOCHUTEIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTUCTUUECKOE
npodeccHoHATLHBIX ompeneneHne BepossTHOCTH. OlleHKa BEPOSTHOCTH COOBITHS
3ajayax Ilpaxkmuueckoe 3anamue Ne 33, 34
BeposiTHOCTB B podeccuoHaNbHBIX 3a7a4ax

4
Tema 13.4 Cooepiicanue yuedbnozo mamepuana 2
Juckpernas Bunpb! ciiydaiinbix BennuuH. OnpeeseHne JUCKPETHON CIy4ailHOM BETMYUHBI.
cIydaiiHasi BeJIMYNHA, 3aKoH pacnpeeNeHus TUCKPETHON ciTydaiiHoi BelnuuHbl. Ee uncioBbie
3aKO0H ee XapaKTEePUCTUKHU
pacupeaejeHust
Tema 13.5 Cooepircanue yueonozo mamepuana 2
3anaun Bapuaunonssiit psj. [Tonuron yactor u ructorpamma. CTaTUCTUUECKUE
MaTeMaTH4eCKOMl XapaKTePUCTUKH Psifia HAOII0JaeMBIX JAHHBIX
CTATUCTUKHU
Tema 13.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAePKAHUE (COJepKaHUe MPUKJIATHOTO MOAYJIA)

[TepBuunas o6paboTKa CTaTUCTUYECKUX AaHHBIX. [ paduueckoe ux mpejcTaBieHUE.

OK 01.,OK
02.,
OK 03., OK
04.,
OK 05., OK
07.




CocTaBJjeHnue Ta0JauIl
U IUarpaMm Ha

HaXO)KI[GHI/Ie CpCAHUX XapaKTCPUCTHUK, Ha6J'IIOI[a€MBIX JaHHBIX

Ilpakmuueckoe 3anamue Ne 35, 36

NPaKTUKe CocrapieHue TaONHIl U JUarpaMM P PENICHUH MPUKIIATHBIX 3a7a9
4
Tema 13.7 Cooeporcanue yueonozo mamepuaa
Pemenue 3a1au. OnemeHThl KOMOMHATOpUKH. COOBITHE, BEPOSITHOCTH COOBbITHS. CIIOKEHHE U
JIeMEHTBI YMHOXEHUE BEPOSTHOCTEN
KOMOHMHATOPUKH, Konmponvnaa paooma Ne 12
CTATUCTUKHU U TEOPUH
BEPOSITHOCTEH
Paspnen 14. 18
YpaBHeHUs] M1 HEPABEHCTBA
Tema 14.1 Cooepircanue yuedbnozo mamepuana 2
PaBHOCHJIBHOCTH PaBHOCHIIBHOCTB ypaBHEHUM 1 HepaBeHCTB. OnpeneneHusi. OCHOBHBIE TEOPEMBI
ypaBHEHHI1 M HEPABEHCTB. PaBHOCHIIBHBIX NEPEX0JiaX B YPaBHEHHIX U HepaBeHCTBaX. OOIIMe METOIbI
OO0mmue MeToabl peIeHUs! pelIeHHs ypaBHEHUII: Iepexo/l OT paBeHCTBA QYHKIIMN K PAaBEHCTBY apryMEHTOB
JUTSE MOHOTOHHBIX (DYHKIIHIA, METOJT Pa3JI0KEHUST HA MHOKUTEIH, METOJ BBEIACHHUS
HOBOM MepeMeHHO!, (PYHKIHOHAIBHO-TpaUIECKU METO
Tema 14.2 Cooeporcanue yueono2o mamepuana 2 OK 01., OK 02.,
I'padmueckuii OO61ue MeToIbl pellieHus] HEPABEHCTB: NEPEX0/l OT CPAaBHEHHUS 3HAUCHUN OK 03., OK 04.
MeTO/ peleHust (yHKUMN K CpaBHEHUIO 3HAUEHUN apryMEHTOB JIJIsl MOHOTOHHBIX (DYHKIIHIA, METO OK 05., OK 06.,
YPABHEHHH, MHTEPBAJIOB, (yHKIIMOHAIbHO-Tpaduueckuii meroa. ['padudeckuii MeTos OK 07.
HEPaBEHCTB pelieHus: ypaBHEHUN U K 3.1.
HEPABEHCTB
Tema 14.3 Cooepircanue yueonozo mamepuana 4
YpaBHeHus u Onpenenenne Mmoayiisi. Packpeitie Moysis o onpenaenenuto. [Ipocreitmue
HEpPaBEeHCTBA C MOAYJIeM yYpaBHEHUS U HEPABEHCTBA ¢ MoyJieM. [I[puMeHeHne paBHOCUIIBHBIX MIEPEX0JIOB B
ONpENIETICHHBIX TUIaX YPaBHEHUI U HEPABEHCTB C MOYJIEM
Tema 14.4 Cooepicanue yueonozo mamepuana 2

YpaBHeHNs U HEPABEHCTBA
¢ mapaMeTpoM

3HaKOMCTBO ¢ napameTpoMm. lIpocrelinme ypaBHEHNsI 1 HEPABEHCTBA C
rapamMeTpom




Tema 14.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlepPKaHUe (CoJep:KaHue MPUKJIATHOT0 MOAYJIA)
CocTaBJjieHHe U peleHne IIpakTnueckue 3ansarusa Ne 37, 38, 39

npodeccHoHaTbHbIX Pemenne TekcTOBBIX 3a7a4 MPO(HECCHOHATIBEHOTO COECP KaHUS

3a7a4 ¢ NOMOIIbIO 6
YPaBHEHUH

Tema 14.6 IIpakTuyeckoe 3ansitue Ne 40

Pemenue 3axau. OO6mre MeTo/Ibl pelIeHUs] ypaBHEHUN. Y paBHEHHS M HEPABEHCTBA C MOJIYJIEM H C
YpaBHeHus u rnapameTpaMu 2
HEPaBEHCTBA

KoncyabTanus 2
JIK3aMeH 6
Bceero: 308




YcioBus peanu3anuu NporpaMMbl 001e00pa30BaTeJIbHOM AU CHUILTHHbI

3.1. /lnsa peaJu3auuy NPOrpaMMbl JUCHHUILVINHBI 10JKHBI OBIThH
NpeayCMOTPEHBI CJleAYI0lHe CrielUalbHble MOMeleHusl:
Peanuzarus mporpaMMbl AUCIUTIIMHBI TpeOyeT HAMUYUS y4eOHOTO KaOMHeTa
MaTEMaTHKH.
OG6opynoBaHue yueOHOTO KaOMHeTa:
[I0CaJJOYHbIE MECTA 0 KOJIMYECTBY 00YyUaroInXCs;
pabouee MecTo MpernoaBaTes;
KOMILJIEKT y4eOHO-HarJIsAHbIX TOCOOUI;
KOMIUICKT 3JIEKTPOHHBIX BHICOMATEPHATIOB;
3aJlaHus JJIs1 KOHTPOJIbHBIX padoT;
po¢heCCUOHATILHO OPUEHTUPOBAHHBIC 3a/1aHUS:
MaTepuaibl IK3aMeHa.
TexHuueckue cpeacTBa 00ydeHHUS:
® TIEPCOHAIBHBIN KOMIBIOTEP C JIMIIEH3MOHHBIM TPOrPAMMHBIM 00€CTIEYeHUEM;
®  TIPOEKTOP C IKPAHOM.

3.2. UnpopmannonHoe odecnevyeHue 00yueHUus
3.2.1. OcHOBHBIE MEeYATHBbIE U JIEKTPOHHBIE U3TAHUSA

1. AmumoB II.A. Maremaruka: anreOpa M Hayajga MaTEMaTUYECKOTrO aHAIM3a,
reoMmeTpusi. Anredpa W Havasia Maremaruyeckoro anaimm3a 10-11 kmacc. YueOHUK.
bazoBsrii u yriyonennsiit yposenb./I1I.A. Anumos, FO.M. Konsirun, M.B. Tkauesa u ap. —
Mocksa: [Ipocsemenue, 2021.-463c.

2. Aranacan JI.C. Maremaruka: aireOpa ¥ Hayajla MaTEMAaTHYECKOTO aHAJIN3a,
reometpus. ['eomerpus.10-11 kmacc. YueObnuk. ba3ossiit u yriy6nennsiii yposers/ JI.C.
AranacsH, B.®. byrysos, C.b. Kagomues u ap. — Mocksa: IIpocsemenne, 2021.-287c.

JlonoJIHUTeIbHASL yueOHAasl JuTepaTypa:

1. boromonos H.B. MaremaTtuka. Anredpa u Hadana aHanu3a. bazoBelil yposenb: 10
—11 knaccel: yueOHUK Juisi cpeaHero obmiero oopasosanusi/ H.B. boromosnos. - Mockaa:
N3natensctBo FOpaiit, 2023. - 241c. - (OO6meobpa3oBaTenbubiii 1uki). - ISBN 978-5-
534-16084-0. - Tekcrt: anexkTpoHHbINH// OOpazoBaTenbHas mwiatdopma FOpaitt
- URL: https://urait.ru/bcode/530391

2.T'yceB B.A. Maremaruka. ['eomerpusi. bazoBbiit ypoBenn: 10-11 knaccol: yueOHUK
1S cpenHero odbmero oopazoBanus/ B.A. I'yces, 1.b. Koxyxos, A.A. [Ipokodnes. - 2-¢
u3d., wuchop. u jgomn. - MockBa: WMzparensctBo FOpaitt, 2023. - 28lIc. -
(ObmeobpaszoBarenbubiit nuki). - ISBN 978-5-534-16085-7. -TekcT: »leKTpOHHBII//
Oo6pazoBartenbHas miatdopma FOpait [caitt]. - URL: https:/urait.ru/bcode/530392
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4. KOHTpOJIb H OHCHKAa Ppe3yJbTaTOB OCBOCHHUA AHCHUIIJIMHBI
KOHTpOJIb H OHECHKA PACKPLIBAIOTCA Y€PE3 YCBOCHHLIC 3HAHUSA U

puoOpeTeHHBIC 00YUYAIOIIMMUCS YMEHHUS, HallpaBjieHHbIE HA (OPMUPOBAHUE OOIIIHNX
U MpoQecCHOHANIbHBIX KoMmIeTeHInd. KoMmneTeHIMu JoMKHBI ObITh COOTHECEHBI C
MpPEAMETHBIMUA pe3yiabTaTaMu. JlJisi KOHTPOJS M OIIEHKH pPE3YyJbTaTOB OOYy4YEHUS
npenojaBaresib BbIOUpaeT (QOpMbI U METOABl C YYETOM MpodhecCHOHAIU3ANN
0oOy4eHHs IO Mporpamme AUCIUTUIMHBI.

Koa u HauMeHOBaHHE

(popmupyemsbIx
KOMITeTEeHI U

Paznea/Tema

Tun orneHoYHbIX
MepOnpHATHH

OK 01. Beibupatb crioco0sI
pelIeHus 3a1a9
npohecCuOHaTBHOU
JCSITEIIBHOCTH
NPUMEHHUTEITBHOK
Pa3IMYHBIM KOHTCKCTaM

Paspgen 1. Temnr 1.1; 1.2.; 1.3.;
1.4.:;1.5.;1.6.;1.7.

Pazgen 2. Temnr 2.1.;2.2.;2.3.;2.4.;2.5.;
2.6.

Paznen 4. Temn1 4.1.;4.2.;4.3.;4.4.;4.5.;
46.;4.7.;4.8.;4.9.;4.10.;4.11.

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

6.11.

Pazpen 7. Temnr 7.1.; 7.2.; 7.3.; 7.4.;
75.:,7.6.;7.7.;7.8.;79.;7.10.;
7.11.;7.12.;7.13.;7.14.;7.15,;
7.16.;7.17.

Paszpen 8. Temnr 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Pazgen 9. Temrr 9.1.;9.2.; 9.3.;9.4.;9.5.
Pazgen 10. Temsr 10.1.; 10.2.; 10.3.;10.4
Pasmen 11. Temur 11.1.;11.2.;11.3,;
11.4.;11.5.;11.6.;11.7.

Pazgem 13 Temnr 13.1.; 13.2.; 13.3.;
13.4.; 13.5.; 13.6.; 13.7.

Pazpen 14. Temnr 14.1.; 14.2.; 14.3;
14.4.; 14.5.; 14.6.

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
TIOWCKa,

aHaAJIN3a U UHTEPIIPETAINN
uHbopMaun
uuHGOPMaAIIMOHHbIE
TEXHOJIOTHH IS
BBITIOJTHCHHS 3a/1a4
npohecCuOoHaTBHOU
NESTEHOCTH

Pazpgen 1. Temnr 1.1; 1.2.; 1.3.;
1.4.:;1.5.;1.6.;1.7.

Pazgen 3. Temnr 3.1.; 3.2.; 3.3.; 3.4.
Pasnen 4. Teme1 4.1.;4.2.;4.3.;4.4.;

45.;4.6.;4.7.;4.8.;4.9.;4.10.;4.11.

Pazgenm 6. Temn1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.; 6.10.;6.11.
Pazgen 7. Temnr 7.1.;7.2.;7.3.;7.4.;
75.:7.6.;7.7.;7.8.;79.;7.10.;
7.11.;7.12.;7.13.;7.14.;7.15,;
7.16.; 7.17.

- YCTHBIM OIIPOC;

- (bpOoHTAIBHBIAOMP
oc;

- OILIEHKa

KOHTPOJIbHBIX

pabor;

- Hal0moJeHue 3a

XOJIOM BBITIOJTHEHUS

1a00paTOPHBIX

pabor;

- OILIEHKa

BBITTOJTHEHHSI

1a00paTOPHBIX

pabor;

- OILIEHKa

IPAKTHYECKUX paboT

(pemenus

Ka4eCTBEHHBIX,

pacueTHEIX,

po¢eCCHOHAITBHO

OpPUEHTUPOBAHHBIX

3a7a4);

- OILIEHKa

TECTOBBIX

3aJIaHUM;

- gHaOmroneHue 3a

XOJIOM BBITIOJTHEHHUS

WHIMBHUIyaJIbHBIX

IIPOEKTOB M OILICHKA

BBITTOJTHEHHBIX

IPOEKTOB;

- BBINOJIHEH

ue

9K3aMEHaINo

HHBIX

3aaHUi
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Pazgen 8. Temnr 8.1.; 8.2.: 8.3.;
8.4.;

8.5.; 8.6.

Pasnen 9. Temr1 9.1.;9.2.; 9.3.;
94,

9.5.

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

10.4.

Paspgen 11. Temser 11.1.; 11.2.;
11.3;

114.;11.5;11.6.;11.7.
Pasgen 13 Temer 13.1.; 13.2.;
13.3,;

13.4.;13.5.;13.6.; 13.7.
Pazpen 14. Temnr 14.1.; 14.2.;
14.3.;

14.4.; 14.5.; 14.6.

OK 03. IlnanupoBats u
peaTn30BbIBaTh COOCTBEHHOE
npo¢eCCHOHAIBHOE U

JINYHOCTHOC Pa3BUTHC,
MpECANTPUHUMATCIIbCKYIO

ACATCIbHOCTD B

npodeccruonanpHOM
cdepe, HCIIOIB30BATh
3HaHUS 110

(uHaHCOBOM
IPaMOTHOCTH B
Pa3NIUYHBIX KU3HEHHBIX
CUTYyaIUsix

Pasnen 1. Temur 1.1; 1.2.; 1.3.;
1.4.;1.5.;1.6.;1.7.

Pazpen 2. Temer 2.1.; 2.2.;2.3.;
24.;

2.5.;2.6.

Paszpen 3. Temnr 3.1.; 3.2.; 3.3.;
34.

Paznem 4. Temre1 4.1.;4.2.;4.3.;
44.;
45.;4.6.;4.7.;4.8.;4.9.;4.10.;
4.11.

Pazpen 6. Temrr 6.1.; 6.2.; 6.3.;
6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.;6.10.;
6.11.

Pazpgen 7. Temer 7.1.; 7.2.; 7.3.;
7.4,
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.

Pazgen 8. Temnr 8.1.; 8.2.: 8.3.;
8.4.;

8.5.; 8.6.

Pasznen 9. Temr1 9.1.; 9.2.; 9.3.;
9.4..9.5.

Pazgem 10. Temsr 10.1.; 10.2.;
10.3;

10.4.

Pazpgem 11. Temser 11.1.; 11.2.;
11.3.;

114.;11.5;11.6.;11.7.
Pazgem 13 Temsr 13.1.; 13.2.;
13.3.;

13.4.;13.5.;13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;

14.4.;14.5.; 14.6.
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OK 04. 5ddexTuBHO Pasmen 1. Temnr 1.1; 1.2.; 1.3.;
B3aMMOJICCTBOBATH U pabOTATHB 1.4.:;1.5.;1.6.;1.7.

KOJUICSKTHBE U KOMAaH/IE Pazgenm 2. Temsr 2.1.;2.2.; 2.3.;
24.;

2.5.;2.6.

Pazpen 3. Temnr 3.1.; 3.2.; 3.3.;
34.

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

Pazpen 6. Temrr 6.1.; 6.2.; 6.3.;
6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.;6.10.;
6.11.

Paspen 7. Temnr 7.1.; 7.2.; 7.3.;
7.4.: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.

Pazgen 8. Temnr 8.1.; 8.2.: 8.3.;
8.4.;

8.5.; 8.6.

Paspgen 9. Temrer 9.1.; 9.2.; 9.3.;
94,

9.5.

Pazgem 10. Temsr 10.1.; 10.2.;
10.3.;

10.4.

Paspgem 11. Temer 11.1.; 11.2.;
11.3;

114.;11.5;11.6.;11.7.
Pazgem 13 Temsr 13.1.; 13.2.;
13.3.;

13.4.;13.5.;13.6.; 13.7.
Pasnmen 14. Temnr 14.1.; 14.2.;
14.3.;

14.4.; 14.5.; 14.6.




OK 05. Ocy1ecTBisiTh YCTHYIO
" MMCbMCHHYIO
KOMMYHUKaAIIUIO Ha
TOCY/apCTBEHHOM SI3BIKE
Poccuiickoit ®exneparuu ¢
y4eTOM OCOOCHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

Paspgen 1. Temer 1.1; 1.2.; 1.3.;
1.4.;1.5.;1.6.;1.7.

Pazgem 4. Temr1 4.1.;4.2.;4.3.;
44.;
45.;4.6.;4.7.;4.8.;4.9.;4.10.;
4.11.

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

Pazpgen 7. Temsr 7.1.; 7.2.; 7.3.;
7.4,
7.5.;7.6.;7.7.;7.8.;7.9.;7.10.;
7.11.;7.12.;7.13.;7.14.;7.15,;
7.16.;7.17.

Paznen 8. Temrr 8.1.; 8.2.: 8.3.;
8.4.;

8.5.; 8.6.

Pazgen 9. Temsr 9.1.;9.2.;9.3.;
94.;

9.5.

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

10.4.

Pazgem 11. Temsr 11.1.; 11.2.;
11.3.;

114.;11.5.;11.6.;11.7.
Paspenm 13 Temer 13.1.; 13.2.;
13.3;

13.4.;13.5.;13.6.; 13.7.
Pasnen 14. Temnr 14.1.; 14.2.;
14.3.;

14.4.; 14.5.; 14.6.

OK 07. CopneiicTBoBaTh
COXPaHEHUIO OKpYKaroliei
cpenpl,

pecypcocOepekeHHIo,
MPUMEHSITh 3HaHUSI 00
U3MEHEHUH KJI1Mara,
MPUHLIUIIBI OEPEKITUBOTO
MIPOU3BOCTBA, dPHEKTHBHO
JIEUCTBOBATh B YPE3BbIYANHBIX
CUTYaIUIX

Paspgen 1. Temer 1.1; 1.2.; 1.3.;
1.4.:;1.5.;1.6.;1.7.

Pazgenm 2. Temsr 2.1.;2.2.; 2.3.;
24.;

2.5.;2.6.

Pazpen 3. Temer 3.1.; 3.2.; 3.3,;
34.

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

Paznen 6. Temrr 6.1.; 6.2.; 6.3.;
6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.;6.10.;
6.11.

Pazpgen 7. Temsr 7.1.; 7.2.; 7.3.;
7.4.;
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7.5.;7.6.;7.7.;7.8.;7.9.;7.10.;
7.11.;7.12.;7.13.;7.14.;7.15,;
7.16.;7.17.

Paznen 8. Temnr 8.1.; 8.2.: 8.3.;
8.4.;

8.5.; 8.6.

Pazgen 9. Temsr 9.1.;9.2.; 9.3.;
94.;

9.5.

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

10.4.

Pazgem 11. Temsr 11.1.; 11.2.;
11.3.;

114.;11.5;11.6.;11.7.
Paspenm 13 Temer 13.1.; 13.2.;
13.3;

13.4.;13.5.;13.6.; 13.7.
Paspen 14. Temnr 14.1.; 14.2.;
14.3.;

14.4.; 14.5.; 14.6.

[IK 3.1. Opranu3oBbIBaTh
paboTy mepcoHana mo
00paboTKe epeBO30YHBIX
JOKYMEHTOB U OCYIICCTBIICHHIO
pacyeToB 3a YCIIyTH,
MIPEOCTaBIISIEMbIC
TPaHCHIOPTHBIMH
OpTaHU3aIHsIMU.

Paspgen 1. Temer 1.1; 1.2.; 1.3.;
1.4.:;1.5.;1.6.;1.7.

Pazgenm 2. Temsr 2.1.;2.2.;2.3.;
24.;

2.5.;2.6.

Pazpen 3. Temer 3.1.; 3.2.; 3.3,;
34.

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

Pazpen 6. Temrr 6.1.; 6.2.; 6.3.;
6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.;6.10.;
6.11.

Pazpen 7. Temer 7.1.; 7.2.; 7.3.;
7.4.;
7.5.;7.6.;7.7.;7.8.;7.9.;7.10.;
7.11.;7.12.;7.13.;7.14.; 7.15.;
7.16.;7.17.

Paznmen 12.

Paspenm 13 Temer 13.1.; 13.2.;
13.3;

13.4.;13.5.;13.6.; 13.7.
Pazpen 14. Temnr 14.1.; 14.2.;
14.3.;

14.4.;14.5.; 14.6.
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