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IJI 00y4eHMsl 0 porpaMMe cpeaHero npogecCHoOHaJIbHOro0 00pa3oBaHus — MporpamMme
MITKPC

15.01.05 CBapmuk (pPy4HOH U YACTHYHO MEXaHM3UPOBAHHON CBAPKH (HAILIABKM)

Yriay0JieHHbI YPOBEHb

Benukue Jlyku
2024



[Tporpamma yueOHOTO MpeaMera MareMaTrka sBIISIETCS 9aCThI0 00pa30BaTEIBHOM MPOTPaMMBbI
cpenHero npodeccuonanpHoro oopaszoBanus no nporpamme [MITKPC 15.01.05 Capuik (py4yHoii u
YACTUYHO MEXaHU3UPOBAHHON CBAPKH (HAIJIABKH)

ITporpamma pa3paboTaHa Ha OCHOBE IIPUMEPHON MPOrpaMMBbl 0011€00Pa30BaTEILHOIO IPEAMETA
«MaremaTukay, pazpadotannoit ®I'6OY 110 UPIIO B 2022 r.

ABTOPCKHI1 KOJIIEKTHB

PykoBoxuTens aBTOPCKOTO KOJUIEKTHBA:

JlaBpenoBa Exarepnna BmanumupoBHa, KaHj. mef. Hayk

ABTOpCKUIl KOMIEKTUB:

Muxpuna Tatbana BragumuposraCacuna TaTbsdHa BanepbesHa

Conpaea Mapus BnajumuposHa, kann. nes. Hayk ®Genoceesa 3os PobeproBHa, KaHi. e HayK, AOUEHT
Penenzenr:

Cueryposa Bukropus MropeBHa — T0KTOp MeJIarornyeckux Hayk, IOLEHT, 3aB. KaeApoil METONMKH 00YYEHHs MaTeMaThke W MH(OpMAaTHKe
PI'TIY um. AWM. Tepuena

OKCnepTHble 3aKMIOYEHHS MO Pe3ylNbTarTaM SKCIepTH3bl NMPUMEpHOH padoueil mporpaMMebl

®YMO CIIO no YITIC 14.00.00 «Snepuas suepretnka»ot «10» Hos0ps 2022 1.

®YMO CIIO no VITIC 15.00.00 «Mammnocrpoeruenot «18» Hosops 2022 r.

MecTo yueOHOro npeaMera B CTpPyYKType 00pa3oBaTe/ibHOM NPOorpaMMsl

Y4eOHbIN MpeaMET BXOIUT B 0011€00pa30BaTEbHBIN YUEOHBIHN ITUKJI, SIBISETCS 00SI3aTETHHBIM.

YpoBeHb u3ydyeHUs npeaMeTa - yriyOIeHHbII

Opranuzanus-pa3padoTumnk:
INocynapcTBenHoe Or0KeTHOE TIpodeccronanbHoe oOpazoBarenbHoe yupexkaenue [IckoBckoi
o6sacTi «BenrMKOTYKCKUN MOTUTEXHUYECKUN KOJIICIK»

I'. Benukue Jlyku, [IckoBckoit oOGmactu

Paspadorumk: Ioayasx Oabra AnekcanapoBHa, npenogasareisb ['BIIOY BIIK



COJIEP)KAHUE

OO01mas xapakTepucTUKa NpUMEpHOI paboyeil mporpammMsl 0011€00pa30BaTENBHOTO TIPeAMETa
«Maremaruka»

CTpykTypa M cofiepKaHue yueOHOro mpeaMera
YenoBus peanuzaluu mporpamMMbl  y4eOHOTO MpeaMeTa

KoHTposb 1 o1ieHKa pe3ynbTaToB OCBOEHUS YUEOHOTO IIpeIMeTa



O0mas xapakTepucTHka IpuMepHoil paboueil mporpaMMblo0mIe0Opa3oBaTenbHOro mpeMeTa «Maremarukay

Mecto 00meo0pa3oBaTenbHON0 MpeMeTa B CTPYKType MpodeccuoHanbHoit 00pazoBaTenbHOM
nporpammsl CIIO:

OO0meoOpazoBarenbHblil IpeaMeT «MaremaTukay sBiseTcs 0043aTeNnbHONYaCTbIO
0011e00pa30BaTeNLHOTO IUKJIa 00pa3oBaTenbHO mporpaMmbl B cootBeTcTBUU ¢ DI'OC o
nporpamme TITIKPC 15.01.05 Capuiuk (py4HOM U 4aCTUYHO MEXaHU3UPOBAHHOMN
CBapKHu (HaIJIaBKH)

[lenu u mmanHupyeMble pe3ynbTaThl 0CBOGHHS YueOHOTro mpenMera:

[lenb yuebHoro mpenmera

Coneprxanue nporpamMMbl 001e00pa3zoBaTenbHOTO MpeameTa «Maremarnkay HanmpaBJIeHO HA
JTOCTHXKEHHE Pe3yJIbTaToB ee u3ydeHus B coorBercTBuu crpedosanmsimu GI'OC COO ¢ yderom
npodeccruonanbHoi HanpasnerHocTn ®I'OC CIIO.

[Inanupyembie pe3ynbTaTsl 0cBoeHHS 001e00pasoBarensHoro npenmera BcoorsercTBuu ¢ PI'OC CIIO
1 Ha ocHoe PI'OC COO

Ocoboe 3HaueHKe y4eOHbIN mpeaMetr uMeeT pu hopmupoBanuu U pasputur OK u [TK



O01He KOMIeTeHIHU

[lnanupyemble pe3y.abTaThl 00yueHns

Oommue

IIpeamerHbIe

OK 01 Bri6upats criocoOst
pereHns 3a1aq
podeccunoHaTbHOM

e TeTHHOCTH MPUMEHHTEITHHO
K Pa3THYHBIM KOHTEKCTAM

- TOTOBHOCTh K TpPYydy, OCO3HAaHHE  IIEHHOCTH

MacTepCTBa, TPyLOIH00HE;

- TOTOBHOCTbH K aKTUBHOM HEATCIIbHOCTHU

TEXHOJOTMYECKOM M COLMAIBHON HAINpPaBIEHHOCTH,
CMIOCOOHOCTh ~ MHHIIMHPOBATH, TIAaHUPOBATh
CaMOCTOATEILHO BBITIONHATH TAKYHO JEATEIbHOCTD;

- HHTEPEC K Pa3IMuHbIM cepaM npoeccoHaTbHONR
TeATeTbHOCTH,

u

OBinajsieHne YHHBEPCATbHBIMU yueOHbIMH

[03HABATEILHBIMH JIEHCTBUSIMU:

a) 0a30BbIC JIOTHUECKUE JCHCTBUS:

- CaMOCTOSTEIHHO (hopmyMpoBaTh
AKTYaTM3UpoBaTh  TPOOJNEeMy,  paccMaTpHBaTh
BCECTOPOHHE;

H
€C

- YCTaHABJIMBATb CymeCTBeHHBIﬁ IMPpU3HAK I

OCHOBAaHHWS I CPaBHEHMs, KJIAacCH(PUKAIUK
0000I1IeHN;

Hu

- OIIpCACIATD ncian JACATCIBHOCTH, 3a/1aBaThb

IApaMCTPLI U KPUTCPUN UX TOCTUIKCHHA,

- BBIABJIATb 3aKOHOMCPHOCTH H IIPOTHBOPCUYHS B
[PACCMATPUBACMBIX SBJICHUAX;

- BHOCUTb KOPPCKTUBBI B ACATCIbHOCTL, OLICHUBATD
COOTBCTCTBUC PE3YJIbTATOB LEJIAM, OLICHUBATL PUCKHA
[OCTIEACTBHII ACATCIIbHOCTH,

-BJTaICTh METOIAMH JI0KA3aTeNbCTB, ATOPUTMAMHE PEIICHHUS 33134,
yMeHHe (OpMYIUPOBATh OMPEIENEHNs, aKCHOMBI U TEOPEMBI,
[IPUMCHATDL UX, MIPOBOAWUTDL NO0KA3aTCIBHBLIC PACCYKICHUA B XOAC
PEIIeHNUS 3a/1ad;

- YMETb OIEpHPOBATH MOHATHAMU: CTENEHb YKCa, JOrapuhM
UrCiia, YMCHUC BBIOIHATH BHIYUCIICHUC 3HAUCHUN U
MpeoOpa3oBaHus BBIPAKEHUI CO CTEMEHAMH W Jorapu(pmamu,
MpeoOpa3oBaHus IPOOHO-PAMOHATBHBIX BRIPAKEHHI;

- YMCTb ONCPUPOBATH MOHATHUAMU: PAllMOHAJIBHBIC,
MpPAIOHANBHbIE, TTOKA3aTelbHbIE, CTETIEHHBIE, JTOrapu(pMUYECKIE,
TPUTOHOMETPUYECKHE YPABHEHHS W HEPABEHCTBA, UX CHUCTEMBI;

- YMETh OIEPUPOBATh MOHATHAMM: (YHKITHS, HEPEePhIBHAS
(yHKIHS, TPOM3BOIHAS, TIEPBOOOPA3Hast, OMpe/IeNeHHBINH
MHTETPAT; YMETh HAXOJUTH MPOU3BOJHBIC JIEMEHTAPHBIX (YHKIIHIA,
MCTIONB3YS CTIPABOYHBIC MATEPHAIbl; UCCIESNO0BATH B TIPOCTEHIINX
Cciydasx (YHKIMM Ha MOHOTOHHOCTb, HAXOJUTh HAMOOJIBIINE U
HAMMEHBIINE 3HAYCHHs (YHKIHH; CTPOUTH IPaQuKi MHOTOWICHOB
C WCIIOJIB30BAHMEM allapaTa MaTeMATHYECKOTO aHaiu3a;
MPUMEHATD TPOM3BOJHYIO MPH PENICHHH 3a[a4 HA JBIKCHHUE,
pernaTh NPaKTUKO-OPHMEHTHPOBAHHBIC 33/1a491 HA HAMOOJBIIIHE 1
HaNMEHbIINE 3HAYCHNUS, Ha HAXOXK/EHHE MyTH, CKOPOCTH U
YCKOpPEHUSI;

- YMETb OMEPHPOBATH MOHATUAMHU: PaliOHANbHAS (DYHKIHS,
MoKasaTenbHas (YHKIWMA, cTeneHHas QyHKIus, Jorapudmuyeckas




Pa3BUBATH KPEATUBHOE MBIIUICHHE MpU  pelIeHUADYHKIHS, TPUTOHOMETpHIecKre HyHKIMH, 00paTHbIe QYHKIUK; yMEHHE
JKU3HEHHBIX TIpo0ieM CTPOUTH IPpaduKN U3yUeHHBIX (YHKIM, UCTIONB30BATh TPAQUKH TP

0) 0a30BbIe UCCIIENOBATENBCKIE IEHCTBUS: 1I3yYEHUH TIPOLIECCOB M 3aBHCUMOCTEH, PU PEIICHHH 33/[au U3 JPYTHX
BIAJIETh  HABbIKAMU  y4eOHO-MCCIENOBATENLCKOM  HydeOHBIX MPEAMETOB H 3a/1a4 M3 PEabHOM KU3HU;BRIPAXaTh OPMyIaMu
HpOCKTHOfI JCATCIIBHOCTH, HaBbBIKaMU Pa3spCICHUAZABUCUMOCTH MCKAY BEIMIMHAMMU,

po0eM; YMETh peliaTh TEKCTOBBIE 33/[aud Pa3HbIX THIIOB (B TOM YHCIE HA MPOLEHTBI,
BBIABJIATH MPUYIUHHO-CJIICACTBCHHBIC CBA3HU W0 U YaCTH, Ha IBUXKCHUE, pa60Ty, CTOUMOCTb TOBApPOB U YCIIYT,
AKTYaJIU3upoBaTh 3ajia4y, BBIABUTaTb THUIOTE3Y CCQHAJIOIH, 3aa4Yu U3 obmactu YIOpPaBJICHUSA JTHMIHBIMAU CeMEHHEIMU
PCUICHUA, HAXOAUTD apT'YMEHTEI U1 IOKAa3aTEJIbCTBACBOUX] (bl/IHaHCaMI/I); COCTaBJIATE BBIPAXKCHHUSA, YPABHCHUSA, HCPABCHCTBA U UX
YTBEP)KJICHUH, 3aJaBaThb IIapaMETPbl M KPUTEPUHCHCTEMBI 1O YCIOBHIO 33/1a4H, HCCIE0BATh MOMYYEHHOE PEIIeHUE 1
pCIICHHUS; OIICHWBATH TIPABIONIOI00HOCT PE3yIHTATOB;

AHAJIM3UPOBATh MOJYUYCHHBIE B XOJC PCIICHUA 3a1a4YUyMETh OIICPUPOBATH IMMOHATHAMU: CPETHES apI/I(bMeTI/I‘IeCKOG, MEIMaHa,
pE3yJIbTaThl, KPUTUYECKH OLICHUBATh X JOCTOBEPHOCTB/HAMOOMbIIEE M HANMEHBIIIEE 3HAUCHHUS, Pa3Max, JTUCIEPCHs, CTaHIAPTHOS

MPOTHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX; OTKJIOHEHHE YHMCIOBOTO Ha0Opa; yMeTh U3BIEKATh, HHTEPIPETUPOBATH

-- YMETb IIEPCHOCUTb 3HAHWA B II03HABATENIBHYIO HUH(POPMALNIO, IPECTAaBICHHYI0 BTa0NMIax, Ha JUarpaMmax, rpaukax,
MPAKTHYECKYIO 00J1aCTH KU3HEIETEIbHOCTH; OTPAKAIOIIYI0 CBOCTBA PeabHBIX MPOLECCOB U SBICHMUIL; MPEICTABIATH
YMETb HMHTEIPUPOBATH 3HAHMSA W3 PA3HBIX IPEIMETHBIXMH(OPMAIIHIO ¢ TOMOIIBIO TAOIHMI[ U TUarpaMM; UCCIIEI0BaTh

obnacreif; CTATUCTHYECKHE TaHHbIE, B TOM YKCIIE C IPUMEHEHHEM rpahuyecKux
BbIJIBUTATh HOBBIC UJIEH, IPE/1JIaraTh OPUTHHAIBHBIE TOAXOABIMETOIOB U HIEKTPOHHBIX CPEJICTB;

U pEIICHUS; YMETh OTIEPUPOBATH MOHATUSAMHU: CITyYaiHBII OIBIT U CITy4aiiHOeCOOBITHE,
1 CIOCOOHOCTb MX HCIIONBb30BAHUS B MO3HABATEIbHON WBEPOSTHOCTD CIIyYaHOTO COOBITHS; YMEHUE BBIYMCISATBBEPOSTHOCTD C
COLIMATLHOM MPaKTHKE 1ICTIONb30BAHIEM TPAQUUECKUX METO/I0B; IPUMEHSTH (DOPMYJIbI

CJIOKCHHUSA U YMHOKCHUS BepOﬂTHOCTCﬁ, KOM6I/IH8.T0pHI>IC (I)aKTLI )4
q)OpMYJ'IBI [Ipy pCHICHUH 3aJ1a4; OLUCHUBATL BCPOATHOCTH PCAJIbHBIX
C06I:>ITI/H71; 3HAKOMCTBO CO

CJ'Iy‘IS.IZHLIMPI BCJINYMHAMHU; YMCHHUC TPUBOAUTL IIPUMEPBI




TIPOSIBJICHNS 3aKOHA OOJBIINX YUCEN B TIPUPOIHBIX HOONIECTBEHHBIX
SBJICHIISAX;

YMETh OTIEPUPOBATH TIOHATHSAMH; TOYKA, MPsIMas, TIOCKOCTb,
TPOCTPAHCTBO, IBYTPAHHBINA YIOJ, CKPEIUBAIOIIHECS MPSMBIE,
TMapajIelbHOCT W MEPHEHUKYISPHOCTD TMPSMBIX M TLIOCKOCTEH,yrom
MEXKTY TIPSIMBIMH, YTOI MEXTY MPSMOI  TIOCKOCTBIO, YTOT MEXKITY
TIOCKOCTSIMH, PACCTOSIHUE OT TOYKHM JI0 TIOCKOCTH, PACCTOSHHE MEXTY
TIPSMBIMHA, PACCTOSHUE MEXTY TIOCKOCTSMHU;YMEHIE MCIIONB30BATh TIPH
PENICHNY 3a]1a9 W3yYeHHbBIC (AKTHI M TEOPEMBI IIAHUMETPHH;, YMEHHE
OLICHUBATH Pa3MEPhl 00BEKTOB OKPYKAKOIIETO MHPA;

YMETh OTIEPHPOBATH MOHATHSIMI: MHOTOTPAHHHK, CEYCHHE MHOTOIPAHHHKA,
Ky0, mapaJuieNenuIeN, mpu3Ma, MpamMusa, Gurypan moBepXHOCTh
BpAIICHNS, [IJTMH]IP, KOHYC, map, chepa, cedeHus: GUIyphl BpaIeHNs,
TIOCKOCTb, KaCAOIIAscs cepbl, IMIHHIPA, KOHYCA, TIIOMIA]Ib TOBEPXHOCTH
TUPAMUJIBL, TIPH3MBI, KOHYCA, THHIPA, TUI0NIaab cdephl, 00beM Kyoa,
TIPSMOYTOJBHOTO MapauIeNen e a, MMPaMUIBI, TPU3MBI, IIMTHH/PA,
KOHYCa, apa; yMEHHe M300paxkaTh MHOTOTPAHHUKH M MOBEPXHOCTH
BPAIICHNS, UXCEUCHHS OT PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
DIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATH CHMMETPHIO B IIPOCTPAHCTBE;
YMEHHE Pacrio3HaBaTh MPaBHIbHBIC MHOTOTPAHHUKH;

YMETh OTIEPUPOBATh MOHATHAMHU: JBIKCHUE B IPOCTPAHCTBE, TIOJ00HBIC
(UTypBI B IPOCTPAHCTBE; HCIIOIB30BATh OTHOIICHUEILIONA/ICH
MOBEPXHOCTEH 1 00bEMOB MONOOHBIX HUryp mpu

PelIeHNH 3313y,




YMETb BBIYUCIIATH T€OMETPUUECKIE BEMUMHBI (ITHHA, YTOI, IUIOMA/b,
00BeM, TIONIA/Ib MOBEPXHOCTH), UCTIONB3YS H3yUEHHBIEOPMYIIBI A
METO/IbI;

YMETb OIIEPHPOBATH HOHATHAMHU: IPAMOYTOJIbHASA CUCTEMA KOOP/IMHAT,
KOOP/MHATBI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKATPHOE
TIPOM3BEICHHE, YTOI MEAKTY BEKTOPAMH, CyMMa BEKTOPOB, IPOM3BE/ICHHE
BEKTOpa Ha YKCJI0; HAXOUTh € MOMOLIBIOM3YYEHHBIX (POPMY KOOPAHHATHI
CEpEeIMHBI OTPE3KA, PACCTOSHUE MEKY ABYMS TOUKAMH;

YMETh BHIOMpPATh MOAXOIAIMI H3YYEHHbI METOM /IS pelieHus 3a/1auu,
pacrio3HaBaTh MaTeMaTH4eckue (aKThl U MaTeMAaTHYECKUEMOIETH B
MPUPOIHBIX M OOIIECTBEHHBIX SBIEHUSAX, B HCKYCCTBE; YMEHHE PUBOJUTD
[PUMEPBl MATEMATHYECKUX OTKPBITHH POCCUHACKON ¥ MUPOBOI
MAaTEeMaTHIECKON HAYKH.

- YMETb ONEPHPOBATH MOHATHAMU: OIIPEIEIEHHE, aKCHOMA, TEOPEMa,
CIIE/ICTBHE, CBOVICTBO, IPU3HAK, H0KA3aTeIbCTBO, PABHOCUIIBHBIE
(bopMynupoBKH; ymeHue (GopMyiupoBaTh 00paTHOEM HPOTUBOIONOKHOE
YTBEPXKICHHE, IPUBOAUTH IIPUMEPBI X KOHTPIPUMEPBI, HCTIOIB30BaTh METOJ
MaTEMaTHYECKON MHAYKIMH;IPOBOAUTH JOKA3aTEIbHBIE PACCYXKICHUS IIPH
PELIEHNHN 337124, OLCHUBATb JOTHYECKYIO IPaBUIBHOCTD PACCYKICHUN;
YMETb OIIEPHPOBATH MOHATHAMH: MHOKECTBO, OAMHOXKECTBO, ONEPALUH
HaJ MHOXXECTBAMH; YMEHHE HCIIOIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN
anmnapar [ ONMCaHMsA PEAlbHbIX MPOLECCOB U SBIECHUN NPU PEIIEHUH
3aj1a4, B TOM YHCIIE U3 APYTUX yu4eOHBIX IIPEAMETOB;

- YMETb OIepHpPOBATh MOHATUAMMU: Ipad, CBA3HBIN rpad, 1epeso,

LMK, Tpad) Ha TIOCKOCTH; YMEHHE 3a]1aBaTh M OMUCHIBATH Ipadbl




Pa3IMYHBIMU CTIIOCOOAMH; HCTIONB30BATh Ipadbl MPU PEHICHUN3a1aY;
YMETh CBOOO/IHO OTIEPHPOBATH TIOHATHSAMH: COUCTAHUE, TIEPECTAHOBKA,
YICII0 COYETAHMM, YKCII0 MEPeCTaHOBOK; OMHOMHBIOTOHA; yMeHHe
TIPUMEHATh KOMOUHATOPHBIE (DAKTHI U PACCYKICHHUS JUTIS PEIICHUS

3ajay;

-yMETb OTEePUPOBATh MOHATHAMHU: HATYPALHOE YHCIIO, LENOE YHCIIO,
OCTATOK 10 MOJYJIO, PAIMOHAIbHOE YUCIIO0, UPPALMOHATBHOE YHCIIO,
MHOXECTBA HATYPAJIBHBIX, IIEJBIX, PAIIUOHANILHBIX, JEHCTBUTEIBHBIX
HICENT; YMEHHE MCTOb30BATHIPU3HAKY IETUMOCTH, HAMMEHBIINH 00IHi
enTeNh U HaMMEHbIee o0Iee KpaTtHoe, anroput™ EBkimma mpu
peIIeHNN3a/1a4; 3HAKOMCTBO C PA3TMIHBIMU MO3UITMOHHBIME CHCTEMaMH
CUHCJICHHS;

YMETh CBOOOJIHO OTEPHPOBATH MOHATUAMHE: CTENEHb C LENbIM MOKa3aTeleM,
KOpEHb HATYPaIbHOMN CTENEHH, CTENEeHb C PAllOHAIbHBIM [IOKa3aTeNeM,
CTETEHb C ICHCTBUTENbHBIM (BEIIECTBEHHBIM) TIOKa3aTeNeM, JTorapudm
UKCia, CUHYC, KOCHHYC HTaHI€HC IPOM3BOIBHOTO YHCIIA;

YMETh ONEPUPOBATH MOHATUAMHU: TOKIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHHUH 1
HEPAaBEHCTB, PABHOCHILHOCTH YPABHEHHUH, HEPABEHCTB H CHCTEM,
palfOHAbHBIE, HPPALMOHATIBHBIE, TIOKA3aTENbHbIC, CTETNCHHBIE,
norapuMuUecKie, TPUTOHOMETPUUYECKIE YPABHEHHS, HEPaBEHCTBAM
CHCTEMbI; YMEHHUE pellaTh YPABHEHHUS, HEPABEHCTBA U CHCTEMBI C TIOMOILBIO
Pa3MUYHBIX MPUEMOB; pEIIaTh ypaBHEHHs, HEPABEHCTBA U CHCTEMBI C
MapamMeTpoM; MPUMEHATh YPABHEHHUS, HEPABEHCTBA, UX CHCTEMBI I
pelIeHNs] MaTeMAaTHYeCKHX 3a/au ¥ 33124 U3

pa3MUYHBIX 00JacTel HAYKH U PeajbHO JKI3HH;




-yMETh CBOOOIHO OIIEPUPOBATH MOHATHAMA: Tpaduk HyHKIHH, 00paTHAs
(pyHKIES, KOMIO3HIMA (YHKIMI, THHEHHAS QYHKIWA, KBaApaTHIHAS
(yHKIHSA, cTeneHHas QYHKIHS C IeNbIM TTOKa3aTeneM,
TPUTOHOMETPUYECKHE (DYHKIMH, 0OpaTHBIE TPUTOHOMETPHIECKIE
(QyHKIMH, TOKa3aTenbHas 1 Jorapudmuyeckas QyHKIMU; YMEHUE CTPOUTh
rpadukn GyHKIHH,BBINOMHATH Tpe0Opa3oBanus TpaduKoB QYHKIUH;
YMEHHE MCIOJb30BaTh IpaQukyu (QYHKIMA U1 HU3yYeHHs IPOLIECCOB U
3ABUCHMOCTEH MPY pelIeHN 3aa4 M3 JAPYruX yuyeOHbIX MPEeAMETOB U U3
PeabHOM JKU3HH; BBIpaXaTh (QOpPMYTaMU3aBHCUMOCTH MEKIY BETUUMHAMY,
YMEHHE CBOOOJHO OMEpUPOBATh MOHATHAMHU: YETHOCTh (DYHKIIHH,
MepUOAMYHOCTD (DYHKIMH, OTPAHHYEHHOCTh (PYHKIIMH, MOHOTOHHOCTD
QyHKIMH, SKCTpeMyM (QYHKIMH, HanOoIblee i HaUMEHbIIee 3HAUCHUS
(yHKIMM Ha IPOMEXKYTKE; yMEHUE IPOBOAUTH UCCIEN0BAHUE (PYHKIIUK;
YMEHHE UCIONb30BaTh CBOACTBA M Ipaduku (YHKUMH 171 peleHus
YpaBHEHHH, HEPABEHCTB U 3a]a4 ¢ MapameTpaMu; H300paxaTh Ha
KOOPAMHATHON IIOCKOCTH MHOKECTBA PELIEHUH ypaBHEHHH, HEPABEHCTB 1
11X CHCTEM,;

YMETb CBOOOJHO ONEPUPOBATH MOHATUAMHU: IOCIE/I0BATEIBHOCTD,
apudMeTHyecKas porpeccus, reoMeTpuyuecKas nporpeccus, OeCKOHEUHO
yOBIBAKOIIas TeOMETpHYECKas IPOrpeccus; YMEHHE 3a1aBaTh
110CJIe10BaTeIbHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (POpMYIL;
YMETb OIEPUPOBATb NOHATHAMH: HENPEPbIBHOCT (PYHKIIMH, ACHMIITOTHI
rpaduka GyHKLMHU, epBas U BTOpast MPOM3BOAHAS (YHKIHH,
reoMeTpUuecKuit 1 (U3NYECKUH CMBICT MPOU3BOJHOM,

nepBoo0pa3Has, ONMpeeNeHHbIH HHTErpa; YMEHHe HaXOIUTh
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ACUMITOTH Tpaduka (YHKIMHK; YMEHUE BBIYHCIATH MPOM3BOIHBIC
CYMMBI, IPOU3BEICHIS, YACTHOTO U KOMIIO3UIMH (DYHKIHH, HAXOIHTh
YpaBHEHHE KacaTelbHOI K rpaguky GyHKImH,

YMEHHE HCTIONB30BaTh MPOM3BOIHYIO IS UCCICHOBAHUSA (YHKIIHI, IS
HAX0K/ICHNS HAMITYYIIETo PEUICHAS B TPHKIAIHBIX, B TOM YHCIE
COLMANTBHO-?KOHOMHUYECKHUX 1 (DM3HUECKUX 33/1a4aX, JUTSl OMpe/ieIeHus
CKOPOCTH M YCKOPEHHS; HAXOAWTH TLIOMATH U 00BEMBI (UTYp C TOMOIIBIO
MHTETpANa; PUBOIKUTD MPUMEPHI MATEMATHIECKOT0 MOJIETMPOBAHUS C
mOMOIIBI0 (G QepeHIManbHBIX YPaBHEHHH;

YMETh OTEPHPOBATH MOHATHSAMI: KOMILIEKCHOE YHCIIO0, COMPSHKECHHBIE
KOMITIEKCHBIE YHCITa, MOTYITh M QpTYMEHT KOMILIEKCHOTO 4rcia, hopma
3AIICH KOMIUIEKCHBIX YHCeN (TeoMEeTpHUecKas, TPUTOHOMETpHYIECKas 1
areOpandeckas); yMETbIIPOU3BOIUT apU(METHIESCKIE NSHCTBUS C
KOMILICKCHBIMU YHCIIAMU; IPUBOAUTH HPUMEPBI UCIIONb30BAHMUS
KOMILIEKCHBIX YHCET,;

YMETh CBOOO/THO OMIEPUPOBATH MOHATUAMHU: CpeHEe apUYMETHIECKOE,
MeliaHa, HanOoubliee U HaUMEHbIIee 3HAYEHHS,pa3Max, AUCTIePCHs,
CTaHJapTHOE OTKJIOHEHHE [T OTMCAHMS YHCIIOBBIX JaHHBIX; YMEHUE
1ICCIIeI0BaTh CTATUCTHYECKUE JaHHBIC, B TOM YHCIE C HPUMEHEHHEM
rpaduueckux METO0B 1 3NMEKTPOHHBIX CPEICTB; rpadUuecKy HCCIen0BaTh
COBMECTHBIC HA0MOIEHHS ¢ TIOMOILBIO TUATPaMM PAacCeMBaHUS U JTUHEHHON
perpeccuy;

YMETh HAaXOJIUTh BEPOSTHOCTU COOBITUH C MCTONIb30BAHUEM TpahUUecKux
METOJI0B; TIPUMEHSTD IS PElieHus 3a/1au (pOPMYIbICTIOKEHUS U
YMHOXKEHHUS BEPOATHOCTEH, (hOpMY.Ty MOMHOM

BeposTHOCTH, hopMyny bepHymmu, koMOMHATOPHBIE (AKTHI U
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(hopMyJIBI; OLIEHMBATH BEPOSTHOCTH PEATbHBIX COOBITHI; YMEHNE
ONEPUPOBATh MOHATUAMY: CIIy4ailHAs BEJIMYMHA, PACIIPEECICHUE
B6p0$ITHOCT€I>'I, MAaTEMAaTUYCCKOC OKUAAHUC, JUCIICPCUA U CTAaHIaPTHOC
OTKJIOHEHHUE CITy4aifHOW BETMUMHBL, (PYHKIMH PacTIpeieNieHusl i MIOTHOCTH
[PABHOMEPHOTO, [IOKA3aTENBHOTO X HOPMAJIBHOTO PACIIPE/IEICHUN; YMEHHE
ICTI0JIb30BATh CBOMCTBA H3YUYEHHBIX PACHPECICHUH I PeIIeHNs 3a/ad;
BHAKOMCTBO C HOHATHSMH: 3aKOH OOJBIINX YUCEI, METOIbI BBI60p0‘IHBIX
HCCHG)IOB&HHﬁ; YMCHUEC NPUBOAUTL MPUMCEPLI MPOABICHUA 3aKOHA0O0JBIINX
UUCEI B IPUPOAHBIX 1 06HIGCTB6HHBIX ABJICHUAX,

- YMCTh CB06021H0 ONCpUPOBATH MOHATHAMU: TOUKA, IIpAMad, IIIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Iy, TUIOCKUN YTOJ, ABYTPAHHbIH yro,
TPEXTPAHHBIH yTOJI, EPECEKAIOIHECS, TapAIUIEIbHbIE U CKPEIIMBAIOIINECS
TPAMBIE, TaPaJLIEIbHOCTD M HEPICHANKYIAPHOCTD TPAMBIX U IUIOCKOCTEH,
[YTOJI MEAKY IIPAMBIMH, YTOJI MEKIY HPAMOH U TUIOCKOCTBIO, YTOI MEXKIY
TIOCKOCTSAMH; YMEHHE UCTIONBb30BATh IPH PEIIEHUM 3a1a4 U3Y4CHHBIE
(bakThl ¥ TeOpEeMbl IIAHUMETPHUH; YMEHHE OLEHUBATh pa3Mepbl 00BbEKTOB B
OKPYKArOIIEM MUPE; YMEHHE OIEPUPOBATH NIOHATHAMU: MHOTOIDAHHHK,
CCYCHUE MHOTOTPAHHMKA, IIPABUJIBHBIA MHOTOTPAHHHUK, IIPU3MA, IMPAMUA,
(urypa 1 moBepxXHOCTb BpaIECHUs, LIIMHAD, KOHYC, lap, cdepa, pa3BepTka
OBEPXHOCTH, CEUEHHS KOHYCA ¥ LMIMHAPA, HapaUICIbHbIE OCH W
OCHOBAHMIO, CEYCHHE I1apa, II0CKOCTh, KACaoIIascs cepsl, LHIMHIPA,
KOHYCa;yMEHHE CTPOUTb CEYCHHE MHOrOIPaHHKKA, N300paKaTh
MHOTOTPaHHHUKH, (UIYpbl ¥ IIOBEPXHOCTH BPALIEHHS, X CEUEHHS, B TOM
4KCIIE C TIOMOLIBIO HIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATD CBOUCTBA
reOMETPUYECKHX (PUTYp, CAMOCTOSTENBHO

(bopMyEpoBaTh ompesieNeHns U3y4aeMbIX (UTyp, BbIIBHIATh
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THTIOTE3BI O CBOMCTBAX M MPH3HAKAX F€OMETPHYECKHX (UTyp, 000CHOBBIBATH
WA OTIPOBEPraTh MX; YMEHUE MPOBOJUTH KIaCCHPUKALMIO (UTyp 10
Pa3TMYHBIM TIPU3HAKAM, BBIIOMHATEHEO0XOMMBIE IOTIOTHHUTEIbHBIE
1OCTPOEHHUS;

- YMeTh CBOOOJHO ONEPUPOBATh MOHATUAMHU: IUIOMAb GUTYphL, 00BEM
(urypsl, BelMYMHA YIIa, PACCTOSHUE OT TOUYKH 0 IJIOCKOCTH, PACCTOSHHE
MEXITy TIPSIMBIMH, PACCTOSHUE MY IIIOCKOCTSAMH, IUIOMAAb CHEpSI,
TIOIA/b TIOBEPXHOCTH MUPAMUJIBLIPU3MBI, KOHYCA, IINHApPA, 00beM
Ky0a, IPSMOYTOJIBHOTO Tapaieenumnesia, MHpamMusIbl, TPU3Mbl, HHIHHAPA,
KOHYCa, 1apa; yMEHHE HAXOJUTh OTHOLIEHHE 00beMOB MOAOOHBIX QUTYD;
YMETh CBOOO/THO OMEPUPOBATH MOHATHAMI: IBHKEHUE, apasliebHbII
epeHoc, CUMMETPHS Ha IIIOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBanue moa00us, Mo00HbIE GUTYPHI; YMEHHE PACTIO3HABATH
paBHBIC U N0J00HBIE (DUTYPBI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYPE; YMEHHE UCTIONB30BaTh TEOMETPHUECKUE OTHOLICHNS,
HAXOIUTh T€OMETPHUYECKHE BEMUMHBI (JIMHA, yToJ, IIOMa/b, 00bEM)
TIPUPEILEHNH 3324 U3 APYTUX Y4eOHbIX MPEAMETOB U U3 PealbHOH
PKU3HU;

YMETb CBOOOJHO ONMEPUPOBATH MOHATHAMY: TIPAMOYTOIbHAS CHCTEMA
KOOpAMHAT, BEKTOP, KOOPAMHATBI TOUKH, KOOPAUHATB BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEJICHNE BEKTOPA Ha YKCII0, Pa3IokKeHHEe BEKTOpA 110
0asucy, ckanipHoe Ipou3BeIeHIe, BEKTOPHOE POU3BEICHNE, YTo
MEXIy BEKTOpPaMU; YMEHHUE UCIOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN
METOJT IS PEeIeHUAreOMETPHYECKIUX 33 U 3a/1a4 APYTHX y4eOHbIX
MpeIMETOB; ONIEPUPOBATH MOHATHAMHU: MaTpuLia 2X2 1 3X3,
OTpeEeTUTENb

MATpPULIbl, TEOMETPHUECKUI CMBICIT OTIpe/IeTUTes;
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YMCTb MOJICTIUPOBATH PCAIbHBIC CUTYAlUH HA A3bIKE MATEMATUKU,COCTABJIATD
BLIPAJKECHUS, YPAaBHEHNA, HEPABEHCTBA U MX CHCTEMBI II0YCIOBUIO 3a1a4l,
11CCIIE10BaTh [IOCTPOEHHBIE MOJIEIH C UCIIOIb30BAHUEM aIliapara ajiredpsl,
VHTEPIIPETHPOBATH NOMyYEHHbIH PE3YJIbTaT; CTPOUTh MATEMATHUECKHE
MOJICJIM C TIOMOIIBIO TCOMECTPUUCCKUX HOHATHU U BCJIMYMH, pPEIIATH
CBA3AHHBIC C HUMH MPAKTUYCCKUC 3aJ]a4; COCTABIATHL BEPOATHOCTHYIO
MOJIENb ¥ MHTEPIIPETHPOBATD MOMy4YEHHbIH PE3YJIbTaT; PelaTh IIPHKIIAIHbIC
3aj1a4k CPEICTBAMH MAaTEMaTHYECKOTO aHaJIK3a, B TOM YKCIIE COLUANbHO-
HKOHOMHYECKOT0 U (PH3MYECKOr0 XapaKkTepa,;

YMEHHE BBIOMPATH MOAXO/IANINNA METOJ ISl PEICHHS 3a1a4K; TOHUMaHNe
3HAYUMOCTU MAaTEMATHUKNA B U3YUYCHUHN MPUPOIHBIX U O6HI€CTB€HHBIX
IIPOLIECCOB U ﬂBHeHHﬁ; YMCHHUE pacCno3HaBaTh MPOABJICHUC 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE MPUBOIUTHIPUMEPHI MATEMATHIECKHIX
OTKPBITHI POCCHIICKON U MUPOBOM

MaTeMaTHIECKON HAYKH

OK 02 HUcnonb3oBath
COBPEMEHHBIE CPEJICTBA MOKCKA,
AHANTI3a U MHTEePIIPETaliH
HbOpMAIIK, 1
MH()OPMAIIMOHHBIE TEXHOIOTHH
JUTS BHITIONMHEHHS 33724
npodeccHOHaNbHOM
esITeNbHOCTH

B 0011acTy IEHHOCTH HAYYHOTO TO3HAHUS:
-c(hOpMUPOBAHHOCTH MHPOBO33pEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BHUTHS
HAayKM M OOIIECTBEHHOM TPaKTHKH, OCHOBAaHHOTO HA
uanore KynbTyp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeCTa B MOJUKYJIBTYPHOM MHDE;

COBEPIIIEHCTBOBAHHUE A3BIKOBOW M YUTATENBCKONKYIBTYPHI

KaK Cpe/ICTBA B3aUMOCHCTBUS MEX/LY JIFO/IbMHU 1 TIO3HAHHS
MHDA;
OCO3HAaHME  LEHHOCTM  HAy4yHOM  JIEATENBHOCTH|

TOTOBHOCTb OCYIICCTBJIATHL MNPOCKTHYHO U

YMETh OIIEPHPOBATH MOHATHAMHE: PAllHOHAJIbHAS (YHKIIUS, TIOKa3aTebHas|
byHKIHA, Gynknus,  gorapudmuueckas  QyHKIus,
TPUTOHOMETPUYECKHE (YHKIMH, 00paTHbIC (YHKIUH; YMEHHE CTPOHTH
rpauKd M3Yy4CHHBIX (YHKIWH, MCIOJIB30BaTh TPAQUKU NPU H3yYCHHH
TPOIIECCOB M 3aBHCHMOCTEH, TPH PELICHHH 3314 W3 JPYTHX YYCOHBIX]

CTCIICHHAasA

[IpCAMCTOB 1 3aJ1a4 U3 peanbﬂoﬁ JKU3HHU; BbIPAXKATh (I)OpMYHaMI/I 3aBHUCHMOCTH
MCIKIY BCIIMINHAMU,

YMCTb OIIEpUPOBATH IMMOHATHUAMM: TOXACCTBO, TOXICCTBCHHOC
npe06pa3OBaHHe, YpaBHCHUEC, HCPABCHCTBO, CHUCTEMa ypaBHCHI/Iﬁ H
HCPABCHCTB, PAaBHOCUJIBHOCTH ypaBHeHHfI, HCPABCHCTB N CHUCTCM,

PallMOHAJIbHBIC, WUPPALMOHAIIBLHBIC, ITOKA3aTCIIbHBIC, CTCIICHHBIC,
HOFapI/I(i)MI/I‘ICCKI/IC, TPUTOHOMCTPUYCCKUC YpaBHCHUS, HCPABCHCTBA

14



MCCIICIOBATCIILCKYIO  ACATCIIBHOCT  MHAWUBUAYAJIBHO W BA CHUCTEMBI, YMCTb pPCIIATh YPAaBHCHUA, HCPABCHCTBA W CHUCTEMBI (

CPYyIIIIC. [IOMOIIbIO PA3JIMYHBIX TPUEMOB; PCIIATh YPABHCHUA, HCPABCHCTBA U CUCTCMbI
OBnaneHue YHUBEPCAILHBIMU y4EOHBIMUC HapaMeTpoM; TPUMEHSTh YPaBHEHHS, HEPABEHCTBA, MXCUCTEMBbI [
TIO3HABATCIIbHBIMHU IICI\/JICTBI/IFIMI/IZ CHICHUA MaTCMAaTUUCCKUX 3a/1ad 1 3a/ia4 U3 Pa3In4HbIX obnacreit HAayKH
B) paboTa ¢ uH(popMarmei: 11 peanbHOM JKU3HY;

BJIAJICTH HaBbBIKaMU IMOJTyYCHHUA I/IH(l)OpMaIlI/H/I n3- YMETH CBO60}IHO OnepupoOBaTH TIOHATHUAMU: JBHKCHHC |
WCTOYHMKOB  DPasHbIX  THUIIOB,  CaMOCTOSTENLHOMAPAIIIETbHbINA IEPEHOC, CAMMETPHS Ha INIOCKOCTH U B TIPOCTPAHCTBE,)

OCYIIECTBIIATh TOWCK, aHAJW3, CHCTCMATH3alMI0 HIOBOPOT, Mpeodpa3oBaHHe MOA00UA, TOHOOHBIE (UIYPBL;, YMETH
MHTEPIPETAMI0 MHOPMALMK Pa3IMYHBIX BUJOB U (OPMpacrio3HaBaTh paBHbIE M MOMOOHBIE (UIYpHI, B TOMYKCIC B HPHPOIE,
Tpe/ICTABIICHNS; MICKyCCTBE, ~apXUTEKType; YMeTb MCIOJb30BaTh IEOMETPUUECKHE
CO31aBaTh TEKCTbl B PA3NMYHBIX ()OpMATaXx ¢ YYETOMOTHOIICHHS, HAXOMHUTh TEOMETPHYECKIE BEMUMHBI (IJTHHA, YTOJI, TUIOMIA/Ib,
Ha3Ha4YeHUs MHQOPMALIMHK U LEJIEBON ayIUTOPHH,BEIONPasio0beM) pU PENIeHHH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB 1 U3 PeabHON
ONTUMANBHYIO (hOPMY NPECTABICHUS 1 BU3YATU3ALNH; PKU3HH
OLIEHUBATh JIOCTOBEPHOCTh, JETMTUMHOCTbHH(OpMAINHY,
€€ COOTBETCTBUE NPaBOBBIM UM MOPAIbHO-ITHYECKUM
HOpMaM,;

UCIIOJIB30BaTh ~ CPEACTBA  MH(OPMALMOHHBIX U
KOMMYHHMKAL[MOHHBIX ~ TE€XHOJOTMH B  pEIICHUY
KOTHUTHBHBIX, KOMMYHHKATHBHBIX y
OpraHU3alMOHHBIX 3a]1au C COOJII0ICHUEMTPeOOBaHMUI]
SPrOHOMUKH,  TEXHUKM  0€30MaCHOCTH, TI'UTUEHbI,
pecypcocOepekeHust, MPaBOBbIX M 3TUYECKUX HOpPM,
HOPM MH(POPMALMOHHOM 6E3011aCHOCTH;

BJIQJICTh HABBIKAMM  DACIO3HABAHUS U 3aILUTH]
nH(opMaruK, MHHOPMALMOHHOH Oe30macHOCTH
ITMTYHOCTH
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OK 03 IInanuposats u
[peasn30BbIBATH COOCTBEHHOE
npodeccHOHaNbHOE 1 IMYHOCTHOE
pa3BuTHE,
[pEITPUHIMATEITHCKYIO

e TeTHHOCTD B POdECCHOHATBHOM
chepe, UCTIONB30BATH 3HAHUS T10
(pMHAHCOBOI rPaMOTHOCTHU B
PA3JTMYHBIX KU3HEHHBIX
CUTYaIHsIX

B o61actu 1yXOBHO-HPaBCTBEHHOTO BOCITUTAHMS:
--  copMHPOBAHHOCTb ~ HPABCTBEHHOTO  CO3HAHMS/

PTHYCCKOI'0 ITOBCICHNUA,

CIIOCOOHOCTh ~ OLICHMBATh  CHUTYAl[MI0 W  MPUHUMATH
OCO3HAHHBIE PEUICHUS, OPHUEHTHPYSICh HA MOpPAJIbHOA
HPABCTBECHHBIE HOPMBI M LIEHHOCTH;

OCO3HAHHE JINYHOTO BKJIA/Ia B TIOCTPOEHHUE YCTONYMUBOI(Q
Oyxymero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENSAM U (WIIH)
IpPYTUM YIE€HaM CEMbH, CO3JaHMI0 CEMbH HAa OCHOBE
OCO3HAaHHOTO MPHHATHUS IEHHOCTEH CEMEHHOM KU3HU B

COOTBETCTBUU C TPpAIULUAMU HapooB Poccuu;

OBnazeHue YHUBEPCATbHBIMU PETYISATUBHBIMY
MEVCTBUSIMU:

Q) CaMOOPraHU3AIS:

CaMOCTOSTEIBHO OCYILECTBIISTh MI03HABATEIIbHYI)
NeSATENbHOCTh,  BBIABIATH  MPOOJEMBbI, CTaBUTh W
dhopmyaupoBaTh coOCTBEHHEIE 3aJ1aum B
00pa3oBaTeNbHOM  JEATENBHOCTH W KM3HEHHBIX
CUTYaLMSIX;

CaMOCTOSITEIIHHO COCTABJIATh TUIAH PEHICHHUS TPOOJIEMBb]
C y4Y4eTOM WMEIOIIMXCA PEecypcoB, COOCTBEHHBI
BO3MOKHOCTEH M TPEATIOYTCHHUN;

- J1aBaTh OLIEHKY HOBBIM CUTYALlHAM;

CrocoOCTBOBaTh  (DOPMUPOBAHHUIO U TPOSBICHUIY

[IUPOKOW J3pYIULMM B pasHbIX o0OJNAcTAX 3HAHMIA,
MOCTOSHHO TIOBBIIIATh CBOM 00pa3oBaTeNbHBIA 1
KYJbTYPHBII YPOBEHB;

YMCTb OIICPHUPOBATh IOHATUAMU: PAOHUOHAIBHBIC, HPPAHMOHAIBHEIC,

TI0KA3aTeNbHBIC, ~CTCTICHHBIE, JIOTAPU()MUUYECKUE, TPUTOHOMETPHUCCKHE
YpaBHEHHUS W HEPABEHCTBA, UX CHCTEMBI,

YMETh ONIEPHPOBATH TIOHATHSIMH: MHOTOTPAHHHUK, CEYCHUEMHOTOIPAHHHKA,
Ky0, MapajUielenumen, Npu3Ma, NHpaMuaa, (UTypa W TMOBEPXHOCTH
BpAICHUS, [WIMHIP, KOHYC, map, cdepa, cedeHus QUrypsl BpaIICHHS,
UIOCKOCTh, Kacaromasicsi  cepbl, IWIMHApPA, KOHyca, IUIOMAH
TIOBEPXHOCTH TIUPAMUJIBI, IPU3MBI, KOHYCA, IMIMH/pPA, IUIOMAIb chephl,
00beM Ky0a, TPSIMOYTOJIBHOTO TApAUICCIUNed, MUPAMHUIBL, TPH3MBI,
VTHH]IPA, nrapa;

MIOBCPXHOCTH BpPAIICHUA, UX CCYCHHA OT PYKH, C IOMOIIBIO YCPTECKHBIX

KOHYCa, yMeHHE W300pakaTh MHOTOTPAHHHKA M
MHCTPYMEHTOB M OJIEKTPOHHBIX CPEJICTB,;
CUMMETPUIO B TPOCTPAHCTBE; YMETh  pAacro3HaBaTh
MHOTOTPaHHUKH;

YMETh ONEpPUpPOBATh MOHATUSIMH: MPAMOYTONbHAS CHUCTEMA KOOPIMHAT),
KOOpIMHATBl TOYKHM, BEKTOP, KOOPIMHATHI BEKTOpA, CKAILSIPHOE
MPOU3BECHUE, YTOJ MEXIY BEKTOPaMH, CyMMaBEKTOPOB, IPOU3BE/ICHHE
BEKTOPA Ha YKCII0; HAXOAUTH C IOMOLIBIOU3YYEHHBIX (HOPMYI KOOPIHHATH]
CepeaUHBI OTPE3Ka, PACCTOSHUE MEXKY ABYMS TOUKAMH

YMETh paclo3HaBaTh
IIPaBUIILHBIG
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0) CaMOKOHTPOIIb:

MCIIOIb30BATh  MPUEMBl  peQIEKCUH ISl OLEHKH
CHTYalUH, BbIOOpa BEPHOTO PEILIEHHUS;

YMETh OLICHMBAaTb PUCKU M CBOEBPEMEHHO INPHHUMATH
PEIIEHNS 10 UX CHIKEHHIO;

B)

c(hOopMUPOBAHHOCTD:

3MOHHOH&HBHBIfI HHTCJUICKT, npe)monara}omnﬁ

BHYTPCHHEH MOTHMBALMM, BKIIOYAIOLIEH CTPEMIICHHE K
ycrexy,
MHULMATUBHOCTb, YMEHHE IEHCTBOBATh, HCXO/S M3 CBOMX

JTOCTHXKCHUIO e 158 OIITUMMU3M,
BO3MOKHOCTEH;

OMIIATHHM,  BKJIIOYAIONIEH  CIIOCOOHOCTD
SMOLMOHAIBHOE COCTOSIHHE JPYTHX, YUUTBHIBATH €rO TIPH
OCYIIECTBICHHH  KOMMYHHKAIIMM,  CIHOCOOHOCTH K
COYYBCTBHIO U COTIEPESIKUBAHUIO;

COLMATbHBIX  HABHIKOB, BKJIHOYAOIINX
BHICTPAUBATh OTHOIICHHSA C JAPYTUMH  JIFOJbMHU,|
3a00TUTHCS, TPOSBIIATE MHTEPEC M Pa3pelIaTh

KOH(IJIUKTBI

IIOHUMATE

CII0COOHOCTH

OK 04 SddextuBHO
B3aMMOJICHCTBOBATh W PabOTATHB
KOJUICKTHBE M KOMaHJIe

TOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSTEILHOCTH U
CaMOOIIPEJICTICHUIO;

-OBIIaJICHIE HAaBbIKAMU YueOHO-HCCIIeJ0BATeIbCKOM,
MPOEKTHOM U COLMAIBHON NESTENbHOCTH;

OBnajiecHe yHHUBEPCAJIbHBIMH  KOMMYHHKATUBHBIMH
TeCTBUSIMU:

0) coBMECTHas JEATEIBHOCTD:

- TIOHMMAaThb W  HCHOJI30BaTh
KOMaH/THO! U MHIUBUIyaTbHON paboThI;

TIPEUMYIIECTBA

YMETh ONEPUPOBATH MOHATHUSAMHU: CTy4aiHbIN OIBIT U CITy4aiiHOE COOBITHE,
BEPOSITHOCTh CIIYYaHHOTO COOBITUS; YMETh BBIYHMCIATH BEPOSTHOCTH
1ICTIONb30BAHIEM TPAaUIECKUX METONOB; MPUMEHATH (OPMYIIBI CIOKEHHS 1
YMHOXKECHHUS BEpOSATHOCTEH, KOMOMHATOpHBIE (DAKThl U (OPMYIBI TIPH
pelIeHNH 3a[a4; OIEHMBATh BEPOATHOCTU PEATbHBIX  COOBITHIA]
3HAKOMCTBO CO CITy4ailHbIMU BEIMYMHAMHE; YMEHHE MPUBOIUTH MPUMEPHI
MPOSABNCHUS 3aKOHA OOJBIIMX YUCEN B TMPUPOJHBIX M OOIIECTBEHHBIX
SBIICHHSX;

- yMeTb CBOOOIHO OMEPHPOBATH MOHATHSAMH: CTEHEHb C IIENbIM
MOoKazaTelieM, KOpEHb HaTypajdbHON CTENEHH, CTEMEHb C
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[PYHAMATh e COBMECTHOM

OPTraHW30BbIBATH ¥ KOOPAMHHMPOBATH IEHCTBUA IO €€

JEATCIILHOCTH,

ITOCTHKCHUIO: COCTAaBJISITh IJ1aH JICHCTBHIA,
pacmpenensiTh pOIM C YYETOM MHEHHH YYaCTHHKOB
00CyKIaTh pe3yJbTaThl COBMECTHOU PabOTH;
KOOPAMHUPOBATh ¥ BBINOJHATH PabOTy B  YCIOBHSAX
pEaTbHOTO,  BUPTYAJbHOTO W KOMOWHHPOBAHHOT(
B3alMO/ICHCTBHS,

OCYIIECTBIATH MO3UTHBHOE CTPATETUUECKOE MOBEICHNUE B
PA3MMYHBIX ~ CUTYyalUsX, TMPOSBIATH TBOPYECTBO U
BOOOpaxKeHNe, OBITh HHUIIMATHBHBIM.

OBnaseHue
MEVCTBUSIMU:
) OpUHATHE ce0s U IPYTHX JIFOACH:

MPUHMMATh MOTUBBI M aPTYMEHTBI JAPYTHX JIIOJEH Mpu
aHAIIM3e Pe3yJIbTaToB JEATEIbHOCTH;

[pH3HABATh CBOE MPABO M MIPaBO IPYIUX JOJEH Ha
OIIINOKU;

pa3BUBATh CIIOCOOHOCTH TOHMMATh MU C TO3UIUH

PYToro 4€JI0BCKa

YHHBEPCATbHBIMU PEryJIATHBHBIMH

pALMOHAJIbHBIM ~ IIOKA3aTelieM, CTeNeHb C  JAEHCTBUTEIbHBIM
(BEIIECTBEHHBIM) MOKA3aTeNEM, JOrapu(M UKcia, CHHYC, KOCHHYC W TaHTeH]
[IPOM3BOJIBHOTO YHCIIA;

YMETh CBOOOJHO OTIEPUPOBATH MOHATHAMHE: TpaduK QyHKIHH, oOpaTHas]
(yHKIMA, KOMIO3UIMSA (QYHKIMHA, THUHEHHAs (QYHKIUS, KBaapaTHYHas
byHKIHA, QyHKIHS  c

TPUTOHOMETpUYECKHE (DYHKIUM, OOpaTHble TPUTOHOMETPUYECKHE

CTENeHHas HeJdbIM  OKa3arelieM,
(GyHKIMM, TOKa3aTeabHas M Jorapupmuueckas (YHKIUM; YMETH
CTPOUTh Tpauku (QYHKUMH, BBHIIOJHATH TpeoOpa3oBaHHs TPapUKOB
byHKIHI;
YMETh HCMOJNBb30BaTh Trpaduku (GYHKUMHA 19 W3YYeHHs IIPOLECCOB U
3aBHCUMOCTEH NPH PEIIeHUH 3a1a4 U3 APYTUX y4eOHbIX MPEIMETOB U
W3 pealbHOM KM3HU; BBIpAXKaThb (OPMyJAMH 33aBUCUMOCTH MEXTY|
BETMUMHAMY;

CBOOOZHO  OTNEPUPOBATH byHKINH,
[EPUOANYHOCTb (DYHKIMH, OTPAHMYEHHOCTD (DYHKIMH, MOHOTOHHOCTH
(yHKIMM, KCTpeMyM (YHKIMH, HanOoiblllee WM HAUMEHbLIEe 3HAYCHHUS]
(yHKLMY Ha IPOMEKYTKE; yMETb IPOBOJUTH HCCIEN0BAHUE (YHKIIHHY,
YMETb MCIONb30BAaTh CBOMCTBA M rpaQukd (YHKUMA [0 pelieHus|
YpaBHEHMH, HEpPaBEeHCTB U 3ajad C MapaMeTpamu; H300paxaTh Hal

IOHATHUSAMMU: YETHOCTDb

KOOPMHATHON IIOCKOCTH MHOKECTBA PELICHUH ypaBHEHHUI,
HEPABEHCTB U UX CHCTEM

OK 05 OcymecTndTh yCTHYIO U
MUCBMEHHYI0 KOMMYHHKALMIO Ha
roCy/1apCTBEHHOM S3bIKE
Poccuiickoit Oenepanuu ¢ y4eToM
ocobeHHoCTel

B 001acTi 3CTETHYECKOr0 BOCIMTAHKS:

ACTETHYECKOE OTHOIIEHHE K MUPY, BKIIOYAs ACTETHKY ObITa)
HAyYHOTO M TEXHHYECKOTO TBOPYECTBA, CMOPTA, TPyAd W
00IIIECTBEHHBIX OTHOILIECHHH,

- CMOCOOHOCTh BOCHPHUHUMATH PA3MUYHBIE BHUIBI
MCKYCCTBa, TPAIULIMU ¥ TBOPUECTBO CBOETO U IPYTHX

- YMETh ONEpPUPOBATh MOHATHAMU: CpeiHee apu(MeTHyeckoe, MeuaHa,
¥ HauMeHbIlee
CTaHJApTHOE OTKJIOHEHHE 4YHCIOBOr0 Habopa;
MHTEPIPETHPOBaTh MH(OPMALMIO, MPEACTABICHHYI B TaONHIaXx,
muarpamMmax, rpadukax, OTpakarollyro CBOWHCTBa

HanOOJIIbIIICe 3HAUCHUA, pasMax, JUCHICPCHs,
YMCHHC MU3BJICKATD,

Ha

PCAJIbHBIX IPOLECCOB 1 ﬂBJ'ICHHﬁ; pEeACTaABIATH I/IH(i)OpMaI_II/IIO C
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COLMAJIBHOTO ¥ KYJIBTYPHOTO
KOHTEKCTa

HAPOJ0B, BO3JIEHCTBHE

HICKYCCTBA;

OLIyIIaTh  SMOLMOHAIBHOE
yOeXKICHHOCTh B 3HAUUMOCTH JUIs IMYHOCTH U 00IIIECTBA
OTEYECTBEHHOTO M MHUPOBOTO HCKYCCTBA, ITHUYECKHX
KYJIbTYPHBIX TPAJAULMNA U HAPOJHOTO TBOPYECTBA;

FOTOBHOCTb K CAMOBBIPAKCHUIO B PpasHbIX BHAAX

WNCKYCCTBa,  CTPEMJICHHME  TPOSBIATH  KavyecTBa
TBOPYECKOM JINUYHOCTH;

OBnasieHWe  YHUBEPCATBHBIMA  KOMMYHHKATHBHBIMH
eV CTBUSIMU

a) oOmeHue:

OCYIIECTBIIATH KOMMYHHKAITMU BO BCEX Cepax KU3HHU;
pacro3HaBaTh  HeBepOalbHBIC  CpEICTBa  OONICHMS/
[MOHMMAaTh  3HAU€HHE  COLMAIbHBIX  3HAKOB,

pacro3HaBaTh TPEANOChUIKM KOH(MIMKTHBIX CHUTYyaLUi Y
CMSAT4aTh KOHQIUKTL,

- Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3pEHHUS

C HCTIONb30BAHMEM SI3BIKOBBIX CPEJICTB

MOMOLIBIO TAOJHI] U AMarpaMM; UCCIIEI0BaTh CTATUCTUYECKUE JaHHbIE, B
TOM 4YHCJE C MpPUMEHEHHEM TIpadUuecKuX METOJOB M 3JIEKTPOHHBIX
CPEACTB;
YMETb  ONEpPUPOBATH  IOHATUAMU:  TOUKA,
JBYTPaHHBI  yrOJ,  CKPEIIMBAIOLINECH

NapaJICJIBHOCTE M MEPICHANKYIAPHOCTE MPSIMBIX U HHOCKOCTGﬁ, yrolJi

npsMas, IUIOCKOCTb,

POCTPAHCTBO, HpsMBIE,
MEXTy HPSAMBIMH, YTOJI MEXKAY NPAMON M IUIOCKOCTBIO, YTOJI MEXNY|
TUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH JJO INIOCKOCTH,PACCTOSHUE MEXKIY,
MPAMBIMH, PACCTOSHHUE MEXKTY IIOCKOCTAMH;

YMETh MCTIONIb30BaTh MPH PELIEHUH 3a]a4 U3y4eHHbIE (PaKThl U TEOPEMbI
JIAHUMETPUN; YMEHHE OLIEHHBATh pa3Mepbl 00bEKTOB OKPYKAIOLIEro MUPA

OK 06 IIposBasITH Ipask1aHCKO-
MaTPUOTHYECKYIO MO3HIIHIO,
IEMOHCTPHPOBATH OCO3HAHHOE
[OBE/ICHIE Ha OCHOBE
TPagUIIIOHHBIX
o0111eUeI0BeYeCKUX LIEHHOCTel,B
TOM YHCJIE C yUYETOM
rapMOHHM3aLUU
MEKHALMOHATBHBIX

OCO3HAHHC O6y‘laI-OHlI/IMI/ICH pOCCHﬁCKOﬁ Fpa)K,HaHCKOﬁ
HICHTUYHOCTHU,

LICJICHATIPABICHHOE ~ Pa3BUTUE BHYTPEHHEH IIO3ULUY
JIMYHOCTH  HAa  OCHOBE  JYXOBHO-HPAaBCTBEHHBIX
LeHHocTe — HapomoB  Poccuiickoi  Denepanum,
HUCTOPUYECKUX Y HAIMOHAIBbHO-KYJIBTYPHBIX TPAJULHN,
(GopMHpOBaHME  CHCTEMBI ~ 3HAUMMBIX  IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AQHTUKOPPYILMOHHOTO MHPOBO33PEHUS,

- YMETb OIEpPUPOBATH MOHATUSIMHU: IIPSIMOYTONbHAS CHCTEMA KOOP/IMHAT,
KOOPIMHATHI TOUKH, BEKTOD, KOOPAMHATHI BEKTOPA, CKAIPHOE
TMPOU3BE/ICHHE, YTOJ MEKIY BEKTOPAMH, CyMMa BEKTOPOB, TIPOU3BE/ICHHE
BEKTOpa Ha YKCIIO0; HAXOIUTh C MOMOIIBIOM3YYEHHBIX (hOPMYI KOOPAHHATHI
CEpEeMHBI 0TPE3Ka, PACCTOSHUE MEKIY ABYMS TOUKAMH;

-yMeTh BHIOMPATh MOAXOISIIMHA M3YYEHHBIH METOJ ISl eIl s 3a1auH,
pacTio3HaBaTh MaTeMaTH4ecKie (GaKThl U MaTeMaTHUECKUE

MOJIENN B PUPOIHBIX U OOIIECTBEHHBIX SIBIEHUSX, B HCKYCCTBE;
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MEKPENTUTHO3HBIX OTHOLIEHUH,
[PUMEHATH CTAHAAPTHI
AHTUKOPPYILIMOHHOTO
[TOBEICHUS

[IPaBOCO3HAHMS, 9KOJIOTHYECKOM KYJIbTY bl
CIIOCOOHOCTH CTaBUTb LEIM M CTPOMTH JKU3HEHHBIQ
IJIaHbL,

B yacTy rpak1aHCKOTr0 BOCIIUTAHYS:

OCO3HAHME CBOMX KOHCTUTYLUHMOHHBIX TIIpaB U

00513aHHOCTEH, yBaXKEHHE 3aKOHA U ITPABONOPSIKA,;

I[IPUHATUC TpaaguIMOHHBIX HallOHAJIbHBIX,

0011eYEeTI0BEUECKUX T'YMaHHUCTUYECKUX )7
NIEMOKPATHIECKIX IIEHHOCTEH;

TOTOBHOCTh TPOTHBOCTOSATH HJICOJIOTHH YKCTPEMH3MA,
HAIMOHAJIM3MA, KCEHO()OOWH, TUCKPUMUHAIMHM  TIO
COIMATBHBIM, PEIIUTHO3HBIM, PACOBBIM, HAIMOHATIBHBIM
MpU3HAKaM;

TOTOBHOCTBH BECTH COBMECTHYIO JICATEILHOCTh BUHTEPECaX
IPKIAHCKOTO o0IIecTBa,

CaMOYTIpaBJIeHUH B 00111e00pa30BaTeIbHOMOpraHi3aluy

Yy4aCTBOBAaTh B

1 JTCTCKO-IOHOIICCKUX OpraHu3aluix;
YMCHUC BSB.HMO,Z[efICTBOBaTL C
HMHCTUTYTaMU B COOTBCTCTBUM C HX (bYHKLII/ISIMI/I H

COLMAaJIbHBIMY|

Ha3HAa4YCHUCM,

FOTOBHOCTh K TYMaHUTapHOM M  BOJIOHTEPCKOU
NEeSATENbHOCTH;

[aTPUOTUYECKOTO BOCIIHTAHMUSL:

c(hopMHPOBAHHOCTb POCCHUICKOM IpaXIaHCKO

UJICHTUYHOCTH, ATPUOTU3MA, YBAKEHUA K CBOEMY HAapOay,
4yBCTBA OTBETCTBEHHOCTH Iepex Poamuon, roppoctu 33
CBOM Kpa#, cBOX PomauHy, CBOH S3bIK UM KYJIBTYpY,
[IPOLIJIOE U HACTOSIIEEe MHOIOHALMOHAJIBHOIO HAPO/A
Poccun;

YMEHHE TIPUBOJMTH IPUMEPHl MATEMATHYECKUX OTKPHITHIA
[POCCUHCKON U MUPOBOM MaTeMaTUYECKOM HAyKH.

- YMETb ONEPUPOBATH IOHATHAMH: CIy4aiHBIA ONBIT U CIy4aldHOE
COOBITHE, BEPOSTHOCTh CIIYy4alHOrO0 COOBITHS; YMETh BBIYHCIATH
BEPOSTHOCTD C MCIIONB30BAHMEM Ipa(UUeCcKUX METOI0B; IPUMEHSTH (POPMYJIbI
CIIOKEHHS ¥ YMHOKEHHUS BEPOATHOCTEH, KoOMOUHATOPHBIE (DaKThI U (POPMYJIbI
MpU pEIIeHWH 3a]a4; OLEHMBATh BEPOATHOCTU PEANbHBIX COOBITHI]
BHAKOMCTBO CO CIy4aiHbIMU BEJIMYMHAMH; YMEHHE MPUBOJUTH TIPUMEPHI

ITPOABJICHUA 3aKOHA OOJBIINX YHCEN B MPUPOIHBIX U O6H_I€CTB€HHLIX ABJICHUSX
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[ICHHOCTHOE OTHOILIEHHE K TOCYJapPCTBEHHBIM CHMBOJIAM,
HCTOPUYECKOMY M HPUPOAHOMY HACIENHI0, MAMSITHUKAM,
TpaguiusaM HapoaoB Poccuu, noctuxenusam Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHONOTUSIX U TPY/IE;

ueiiHas yOeKIeHHOCTh, TOTOBHOCTH K CITYKEHUIO M3AIUTE
OteyecTBa, OTBETCTBEHHOCTH 32 €0 CYb0Y; OCBOCHHBIE

oOyuaronmmucs MEXIIpeIMETHbIE
MOHATHS W YHUBEpPCANbHBIE  y4eOHBIE JeiCcTBASA
(perynaTHBHBIE, TI03HABATENBHBIE,
KOMMYHHKATHBHBIE);

CIIOCOOHOCTh HMX WCIIOJB30BAaHUS B TI03HABATENBHOW W
COIIMAILHOMN TOTOBHOCTDH K
CaMOCTOSITENIbHOMY — IUIAHMPOBAHMIO U OCYIIECTBJICHHI)
y4eOHOW  JEATENbHOCTH,  OpraHM3amud  y4eOHOTO
COTPYIHHYECTBA C TIEJarOrMYeCKUMH pabOTHUKAMH U
CBEPCTHUKaMHM, K YYaCTHIO B  IOCTPOCHHH
MHIMBUIYaIbHOH 00pa30BaTeNbHON TPAeKTOPHY;

- OBIIQ/ICHHE HABBIKAMHU Y4eOHO-HCCIEI0BaTENbCKOM,
MPOEKTHON U COLUATBHOM JIeSTeNbHOCTH

MIPaKTHKE,

OK 07 CogelicTBOBarh
COXPaHEHHIO OKPYXKAIOIIeH
CpEIIbl, PecypcocOepekeHHUI0,
MPUMEHATH 3HAHUS 00
MI3MEHECHUH KJIMMATa, TIPUHIUITI
OepekITMBOTO TIPOM3BOJICTBA,
h(QEKTHBHO ECTBOBATH B
UpE3BBIYAIHBIX

CUTYaIHsIX

HE [OpPUHUMATh  JICHCTBUS, MPUHOCAIIUE  BpPE]]
OKpY’XarolIei cpene;

YMETh MIPOTHO3UPOBATh HEOJIarONPHUATHBIE
DKOJIOTHIECKHE MOCTIeICTBUS IpEANPUHUMAEMBIX
NEHCTBHM, IPENOTBPALLATH KX;

PAaCLIMPUTh  ONBIT  JEATENBHOCTH  JKOJOTMYECKOH
HaIlpaBJIEHHOCTH;

- YMETh ONEPUPOBATH MOHATUAMHU: (QYHKLIUS, HEMIPEpbIBHAS (YHKIHS,
TMPOU3BOJIHAS, MEpPBOOOpa3HAs, OMpPENENCHHBI HHTErpal; yMeTh HAXOIHTH
MPOU3BOJHBIE  ANEMEHTAPHBIX  (DYHKIMI, HMCHONB3YyS  CIIPABOYHBIQ
MaTepuaibl; HUCCIEAOBATH B MPOCTEHIIMX clydasx (YHKIUH HA
MOHOTOHHOCTb, HAXO/IUTh HANOOIbIINE U HAMMEHBIINE 3HAYSHUS (PYHKIINA]
CTPOUTh TpaduUKM MHOTOUWIEHOB C  HCTOIb30BAHHEM  amIapara
MaTeMaTHYeCKOTO aHAIN3a; MPUMEHATh MPOU3BOJHYIO IPU  PELICHUH
3aad Ha JBIKEHHE; pelIaTh

[MPAKTUKO-OPUCHTUPOBAHHLIC  3a/laiid  Ha HAuOONBIINE U
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p33p36aTI>IBaTI> IUIaH  pCHICHUA Hp06JICMI)I C YUYCTOMHAMMCHBIIMEC 3HAYCHHA, HaA HAXOXIACHUC IIyTH, CKOPOCTU H

aHaIu3a UMEIOLUXCS MaTepUaIbHbIX HYCKOPEHUSI,

HeMaTepHalbHbIX PECYPCOB; YMETh OLEPHPOBATh MOHATHAMU: JBUKEHHUE B POCTPAHCTBE, MOAOOHBIE
OCYILECTBIIATH LI€JICHANPABICHHBIN MOMCK NEpeHocacpeCTRGUIypl B IMPOCTPAHCTBE; HCIOJb30BaTh OTHOLIEHUE ILIOLIAJEH]
1 C1I0CO00B JIEHCTBHSA B TPO(ecCHOHATBHYIOCPEY; OBEpXHOCTEHN U 00BbEMOB MOI0OHBIX (DUTYp MPH pellieHNH 33713y,
YMETh TEPEHOCHTh 3HAHHS B TO3HABATEIBHYKD HYMETbh BBIUKMCIATH F€OMETPHUYECKUE BEIUYMHBI (JUIMHA, YTOJ, ILIONIA/b,
TIPAKTUYECKYHO 001aCTH KHU3HEAEATEIbHOCTH; 00beM, MIIOLAAb MOBEPXHOCTH), HCIONB3Ys H3ydeHHbIE GOPMYIbI 1

[pcajaaraTb HOBBIC IPOCKTHI, OLICHUBATL UJICU C MMO3SHMIHUUMETOIBI
HOBH3HBI, OPUTMHAIIBHOCTH, HpaKTH‘IECKOﬁ 3HAYUMOCTH,
J1aBaTh OLCHKY HOBBIM CUTyallusiM, BHOCUTH
KOPPEKTUBBI B ACATCIIBHOCTh, OLICHUBATH
COOTBCTCTBUE PE3YIBTATOB LECIAM

7K. ..

22



2. Crpyktypa u cojep:kanue o0meo0pa3oBaTeJbHOr0 MpeaMeTa

2.1. Oobem mpeaMeTa H BHbI Y4eOHOIi PadOThI

Buj yueonoii padoTnbi Obvem ¢
yacax

O6beM TporpaMMbl MmpeMeTa 308

B T.4.

OcHOBHOE coep:KaHme 244

B T. U..

TEOpeTHYeCKoe 00yueHne 26

MPaKTUYECKUE 3aHATHS 218

[IpodeccnonanbHO-0PHEHTHPOBAHHOE COIEPKAHHUE (CONePKAHMEMPHKIATHOTO 56

MOJLYJI51)

BT. U.:

TeopeTuyeckoe o0yueHue 4

PAaKTUYECKUE 3aHATHA 52

W nauBuayanbHblil npoekt (0a/men) a

KoncyabTanus 4

[IpomeskyTouHas aTTecTanus (IK3aMeH) 4
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2.2 TeMmaTu4ecKHi IJIaH U coaepiKaHue TUCIHUIIJINHBI

MO HOBAAHS pEyIETon 1 Tou Coneprxanme yueOHOTO MaTepuana (OCHOBHOE U MPO(ecCHOHaIBHO- 36736 dopMupyeMbIe
OPHUEHTHPOBAHHOE), IPAKTUYECKUE 3aHATHUSL. qacop | NOMIUCTCHIMN
1 kypc — 144 yaca
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOI HIK0JbI-184acoB
Tema 1.1 [ToBTOpEHUE Kypca OCHOBHOM HIKOJIBI 1 OK 04, OK 05.
[enu n 3aaun MaTEMaTUKH [IpU
OCBOEHHUH CIEIUATHHOCTH
JelicTBUs HaJ MOJIOKUTEIBHBIMA U OTPHUIIATEILHBIMUA YACITAMH 1 OK 04, OK 05.
[IpakTrueckoe 3aHsaTHE
Tema 1.2. JlecTBHUS CO CTEIEeHIMH 1 OK 04, OK 05.
Uucna v Beruncnenus. Beipaxenus n
npeoOpa3oBaHus
[IpakTuueckoe 3aHsATHE DopMyJIbl COKPAILIEHHOTO YMHOXEHHUS 1 OK 04, OK 05.
Tema 1.3 Buner mnockux Guryp v ux miomasib 1 OK 04, OK 05.
I'eoMeTpus Ha TIOCKOCTH
[IpakTuueckoe 3aHsTHE Pemenue 3a1au Ha BeIYMCIIEHUE TUIOMIACH QUryp 1 OK 04, OK 05.
Tema 1.4 IIpocTsie nporeHTbl. CiocoOb! MX BBIYUCICHUS 1 OK 04, OK 05.
[IponieHTHBIE BBIUNCICHUS
[IpakTueckoe 3aHsATHE CnosxHbI€ POLIEHTHI 1 OK 04, OK 05.




Tema 1.5

VYpaBHEHHUs U HEPABEHCTBA

JIuHeliHbIE U KBAIpaTHBIE YPABHEHUS U HEPABEHCTBA

OK 04, OK 05.

[IpakTueckoe 3ansaTue JlpoOHO-nMHEelHbIE YpaBHEHUS U HEPABEHCTBA OK 04, OK 05.
Tema 1.6 CriocoObI perieHus CUCTeM JTMHEHHBIX YpaBHEeHUN OK 04, OK 05.
Cucrembl ypaBHEHUH U HEPABEHCTB

[HonsTus: marpuna 2x2 u 3x3, onpeaenutens Matpulibl. Meton ["aycca. OK 04, OK 05.
[IpakTrueckoe 3aHsTHE CucreMbl HETMHENHBIX YPaBHEHUIN OK 04, OK 05.
[IpakTrueckoe 3aHsaTHE Cucrembl HEpaBEHCTB OK 04, OK 05.
Tema 1.7 BXogHO# KOHTPOJIb. KonTtponbHas padoTa OK 04, OK 05.
YpaBHEHUSs U HEPABEHCTBA.
['eoMeTpust Ha MIOCKOCTH

Pazgea 2. IIpsiMbie M IVIOCKOCTH B IPOCTPaHCcTBe-18 yacoB

Tema 2.1 [Ipenmer crepeomerpun. OK 04, OK 05.
OCHOBHBIE TIOHATHUS CTEPEOMETPHH. AKCHOMBI CTEPEOMETPHU
PacnonoxeHnue npsmMbIX U
IIJIOCKOCTEM.
IIpaxTHueckoe 3aHsaTHE Pacnionoxenue npsMbIX U INIOCKOCTEN OK 04, OK 05.
Tema 2.2. OK 04, OK 05.

HapannenLHLIe MpsAMBIC B IPOCTPAHCTBC.




[TapamenpHOCTD IPSMBIX, IPSIMOU U
MIOCKOCTH, MIIOCKOCTEH

[TapannenbHble npsiMas U MIIOCKOCTb OK 04, OK 05.
[IpaxTueckoe 3ansaTue Tetpasap u ero 3neMeHTbI OK 04, OK 05.
[IpakTueckoe 3ansaTue [Tapannenenunen u ero 3I€MeHThI OK 04, OK 05.

[TocTpoenue ceuennii OK 04, OK 05.
Tema 2.3. [TepnienauKynsIpHBIE TPSIMbIE OK 04, OK 05.
[lepnieHTUKYIAPHOCTD MPSAMBIX,
MPSAMOU U TIIOCKOCTH, TIJIOCKOCTEN

[Ipu3Hak neprneHauKyIIpHOCTH TPSIMOU U INIOCKOCTH OK 04, OK 05.
[IpakTuueckoe 3aHsATHE [TepienauKysip U HaKJIOHHAA OK 04, OK 05.
[IpakTuueckoe 3aHsATHE [IepnieHAMKyISApHBIE NITIOCKOCTH OK 04, OK 05.
Tema 2.4. Teopema o0 TpEX nepHEeHAUKYIIApAX OK 04, OK 05.
Teopema o Tp€x nmepneHAUKyYIIpax

Yroa Mex Iy NpsIMOH U TUIOCKOCTBIO. OK 04, OK 05.




Yron mexay miocKOCTIMHA

OK 04, OK 05.

Tema 2.6. [Ipsimble 1 TIIOCKOCTH B KoHnTponsHas padorta OK 04, OK 05
IIPOCTPAHCTBE
Pasnen 3 KoopauHaTtel 1 BeKTOpPbI-14 yacoB

Tema 3.1. JlexapTOBBI KOOPIMHATHI B IIPOCTPAHCTBE OK 04, OK 05.
JlexapTOBBI KOOPJMHATEI B
npocTpaHcTBe. PaccTosiHue mexay
nByMs Toukamu. Koopaunatsl
CepeInHbl OTpe3Ka
[IpakTueckoe 3aHsATHE Paccrosinue mexny nByms Toukamu. KoopauHatsl cepejuHbl OTpe3Ka OK 04, OK 05
Tewma 3.2 Bekropsl B npoctpancTse. Ci10KeHNE U BBIUNTAHUE BEKTOPOB. Y MHOKEHHE OK 04, OK 05

BEKTOPa Ha YKCJIO.
BekTopsl B mpocTpaHcTBe. Yo
Mexay BekropaMu. CkansipHoe
IIPOU3BEICHNE BEKTOPOB

Yron Mexy BEKTopamu OK 04, OK 05
IIpakTueckoe 3aHATHE CkansipHO€ IPOU3BENECHUE BEKTOPOB OK 04, OK 05




Paznoxenue BCKTOpaA 10 TPEM HCKOMILIAHAPHBIM BCKTOpaM

OK 04, OK 05

[IpakTuueckoe 3aHsiTHE Koopaunats! BekTOpa, CKaIIpHOE MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, OK 04, OK 05
YTOJ1 MEXKY BEKTOpPaMHU, YroJl MEX/y MPsIMOI U IJIIOCKOCTBIO, YIOJl MEXKIY
IJIOCKOCTSIMU.
VYpaBHEHUE IOCKOCTH. ['€OMETPUYECKUI CMBICI OTIPEETUTENS 2X2 OK 04, OK 05
Tema 3.3 KoopaunaTtHas IiiockocTh OK 04, OK 05
[IpakTHKO-OpHUEHTUPOBAHHBIE 3aa4U
Ha KOOPJIMHATHOM IMJIOCKOCTH
Brruncnenue paccTossHUN U MJIOMAeH Ha TIIIOCKOCTH OK 04, OK 05

Tewma3.4 Ilpocreiimue 3anaun B KonTponpHas pabora OK 04, OK 05
KOOpAMHATaxX

Pa3nen 4. OcHoBbl TpUroHomerpuu. Tpuronomerpuyeckue pynkunu- 38 yacos
Tema 4.1 Pannannas mepa yria OK 04, OK 05.




Tpuronomerpuyeckue GyHKIUU
IIPOU3BOJIBHOTO YIUIA, YUCIIA.
Pannannas u rpagycHas mepa yria

[IpaxTrueckoe 3aHsaTHE

[ToBOpOT TOYKM BOKpYr Ha4yajla KOOpAUHAT

OK 04, OK 05, OK 09.

Omnpenenenre cuHyca, KOCUHyca, TAHI€HCA, KOTAHT€HCA. 3HAKH [0 YETBEPTIM

[IpakTrueckoe 3aHsaTHE

3aBUCHMOCTBH MEXy CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT€HCOM OJTHOTO
U TOTO K€ yriia

OK 04, OK 05, OK 09.

Tema 4.3

Cunyc, KOCHHYC, TAHT€HC CYMMBI 1
paszHocTH IBYX yrioB. CHHYC U
KOCUHYC IBOWHOTO yriia. Dopmyibl
MOJIOBUHHOTO YTjia

CymMa ¥ pa3HOCTh CHHYCOB U KOCUHYCOB

HpaKTI/ILIeCKOG 3aHATUC

CuHyC ¥ KOCUHYC IBOMHOTO yrja

OK 04, OK 05, OK 09.

HpaKTI/ILIeCKOG 3aHATUC

®opMyIIbl TOJIOBUHHOTO YTJIa.

OK 04, OK 05, OK 09.

HpaKTI/I‘IeCKOG 3aHATUC

[IpeoOpazoBanusi CcyMMBbI TPUTOHOMETPUUYECKUX (DYHKIIMN B MPOU3BEACHUE U
IPOU3BENICHUS B CYMMY

OK 04, OK 05, OK 09.

HpaKTI/IquKOC 3aHATUC

BripaxkeHne TpuroHoMeTpu4eckux (PyHKIMNA depe3 TAHTeHC MOJIOBUHHOTO
aprymMeHTa

OK 04, OK 05, OK 09.

HpaKTI/IquKOC 3aHATUC

[IpeobpazoBaHue NPOCTEHIINX TPUTOHOMETPUYECKUX BhIpaXKEHUN

OK 04, OK 05, OK 09.




Tema 4.4.

Oynkiun, ux cBoiicta. CriocoOs
3aganus QyHKIUH

OO6nacTp onpeneneHuss © MHOXKECTBO 3HAUYCHUH (DyHKIMN

OK 04, OK 05.

[IpakTrueckoe 3aHsaTHE

YeTHOCTB, HEYETHOCTD, TEPHUOAMIHOCTh QyHKIMIA. CrtocOOBI 3a1aHusl (PYHKIIHHA

OK 04, OK 05, OK 09.

Tema 4.5

Tpuronomerpuueckue GyHKIMH, UX
CBOICTBa U rpaduKu

OO6nacTh onpeaeneHuss 1 MHOYKECTBO 3HaYEHUH TPUTOHOMETPUUYECKUX
¢ynknuit. YeTHOCTh M HEYETHOCTD, TIEPUOJHYHOCTh TPUTOHOMETPHIECKUX

byHKIMMA

OK 04, OK 05.

[IpakTrueckoe 3aHsaTHE

CaoiictBa u rpaduku GyHKIUI y=COSX , y=SIinX ,y=tgx, y=ctgx

OK 04, OK 05, OK 09.

Tema 4.6

[IpeobpazoBanue rpaduxon
TPUTOHOMETPHUYECKUX (PYHKIIUH

CxaTue U pacTspkeHre TpaduKOB TPUTOHOMETPUUYECKUX (DYHKIUH

OK 04, OK 05.

[IpakTnueckoe 3aHsATHE

[IpeobOpazoBanue rpaduKoB TPUTOHOMETPUUECKUX (HYHKITUMA

OK 04, OK 05, OK 09.

Tema 4.7

Omnucanue nNponu3BOACTBEHHbBIX
IIPOLIECCOB C MOMOIIBIO I'paHKOB

byHKIMI

Hcnonbs3oBaHue CBOMCTB TPUTOHOMETPUUYECKUX (DYHKLUH B
poeccHoHaANBHBIX 33auax crenuaabHocTH CBapIuK (py4HON U YaCTUYHO
MEXaHU3UPOBAHHOM CBapKH (HAIlJIaBKH)

OK 04, OK 05.

HpaKTI/IquKOG 3aHATUC

Hcnonb3oBanue CBOMCTB TPUTOHOMETPHUUECKUX (DYHKIIHIA B
npo¢eccHOHATBHBIX 3a7ayax crennanbHocTH CBapluK (py4HOI M YaCTHYHO
MEXaHU3UPOBAHHOM CBapKH (HAIIABKH )

OK 04, OK 05, OK 09.

Tema 4.8

OOpatTHble TPUTOHOMETPUYECKHE
GbyHKITII

OO6patHble TpuroHomerpuueckue Gpynkuuu. Mx cBoiictBa u rpaduku

OK 04, OK 05.




Tema 4.9

TpuroHomeTpudeckue ypaBHEHUs U
HEPABCHCTBA

VYpaBHeHue COSX=a

OK 04, OK 05.

[IpakTrueckoe 3aHsaTHE

VYpaBHeHue Sinx=a

OK 04, OK 05, OK 09.

[IpakTrueckoe 3aHsaTHE

VYpaBHenue tgx=a

OK 04, OK 05, OK 09.

[IpakTrueckoe 3aHsaTHE

VYpaBHeHnue ctgx=a

OK 04, OK 05, OK 09.

[IpakTrueckoe 3aHsaTHE

Pemenne TPUTOHOMECTPUYCCKUX ypaBHeHHfI, CBOIAIIUXCA K KBAJIpaTHBIM

OK 04, OK 05, OK 09.

[IpakTuueckoe 3aHsATHE

Pemienne TpUroHOMeTpHUUECKUX YPAaBHEHHM, PEIIaeMBbIX Pa3ioKEHUEM Ha
MHOKHUTEJIH.

OK 04, OK 05, OK 09.

HpaKTI/ILIeCKOC 3aHATUC

OnHOpOHBIC YpaBHEHUS

OK 04, OK 05, OK 09.

HpaKTI/ILIeCKOC 3aHATUC

[Ipocreiiye TpUroHOMETpUUECKHUE HEPABEHCTBA

OK 04, OK 05, OK 09.

Tema 4.10 CucremMbl TPUTOHOMETPUYECKUX YPaBHEHUM OK 04, OK 05.
Cucrempl TPUrOHOMETPUUYECKUX

YPaBHEHUN

Tema 4.11Pemenne 3ana4. OCHOBBI KonTponsHas pabora OK 04, OK 05.

TPUTOHOMETPHH.
Tpuronomerpudeckue GyHKINU

Paszngen 5. KommjiekcHbIe YHCJI2-6 YacoB




Tema 5.1.

KomriiekcHble uncia

[NonsiTne KoMIIeKcHOTO yucia. ConpsKeHHbIE KOMIUIEKCHBIC YHCIIA, MOYIb U
apryMeHT KOMIUIEKCHOTO yrcia. @OopMbl 3aMCH KOMIUIEKCHOTO YHUCIIa
(reomeTpuyeckasi, TPUTOHOMETPUYECKasl, adredpandeckast)

OK 04, OK 05.

[IpaxTrueckoe 3aHsaTHE

Apudpmernueckue 1eHCTBHUS ¢ KOMILICKCHBIMHU YUCIaMH

OK 04, OK 05, OK 09.

Tema 5.2

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCEI

Bremonnenue pacue€TOB C MOMOIIBIO KOMIIJICKCHBIX YHUCCII

OK 04, OK 05.

[IpakTrHueckoe 3aHsaTHE

HpI/IMepBI HCIIOJIB30BaHU KOMIIJIICKCHBIX YUCECII

OK 04, OK 05, OK 09.

Paznen 6. [IpousBoiHas, €€ npuMeHEeHU

e-38 yacos

Tema 6.1

[Tonsitue npousBoaHON DOpMyITbl U
npaBuiia auddepeHInpoBaHus

Omnpenenenre YUCIOBOM MOCIEA0BATENBHOCTH U CIIOCOOBI ee 3ananust. CBoiicTBa
YUCIIOBBIX MOCea0BaTebHOCTEH. Onpe/iesienne mpeena mocaea0BaTeNbHOCTH.
Brruncnenne npenenos nocnenosatensroctend. [Ipenen GyHkimm Ha O€CKOHEYHOCTH.

OK 04, OK 05, OK 09.

HpaKTI/I‘IeCKOG 3aHATUC

[penen gynkuuu B Touke. [Ipupamenue aprymenta. [Ipupamenue ¢pynkiuu. 3anaun,
NPHUBOJIIINE K TIOHATHIO MPOM3BOAHOM. OnpeseneHe Mpor3BOIHONW. AITOPUTM

OTBICKaHUA Hp0H3BOI[H0ﬁ

OK 04, OK 05, OK 09.

Tema 6.2

HpOI/I3BOI[HI>Ie CYMMBI,pa3HOCTH
MMPOU3BCACHHUA, YaCTHOTO

®opmynsl quddepeHIpoBaHNs

OK 04, OK 05.




HpaKTqucxoe 3aHATUC

®opmynsl quddepeHIpoBaHUs

OK 04, OK 05, OK 09.

[IpaxTrueckoe 3aHsaTHE

[IpaBuna muddepeHmpoBanus

OK 04, OK 05, OK 09.

Tema 6.3
[Ipou3BoIHBIE TPUTOHOMETPUYECKHUX
(GyHKUM. ITpousBonHas

CIIOXHOM QyHKIHN

Omnpenenenue coxHOW QyHKINU

OK 04, OK 05.

[IpakTrueckoe 3aHsaTHE

[IpousBoiHast TPUTOHOMETPUYECKUX (YHKIIUI

OK 04, OK 05, OK 09.

[IpakTrueckoe 3aHsATHE

[TpousBoHas cI0KHON (HYHKITUN

OK 04, OK 05, OK 09.

Tema 6.4

[TonsiTHe 0 HEMPEPHIBHOCTUDYHKITHH.
MetonuHTEPBAIOB

[Tonsitue HenmpepbiBHOM GyHKINK. CBOMCTBA HEMPEpHIBHON QYHKIMU. CBA3b MEXKITY
HEMpPEePHIBHOCTBIO U TU(PepeHInpyeMOCThi0 QYHKIMH B TOUKE.

OK 04, OK 05.

HpaKTI/ILIeCKOG 3aHATUC

AJ'IFOpI/ITM PELUICHNA HEPABECHCTB METOIOM HHTCPBAJIOB

OK 04, OK 05, OK 09.

Tema 6.5

['eomeTpryeckuii 1 PU3MIECKUI CMBICIT
IPOM3BOJHON

[eoMeTpruyecKuii CMBICI TIPOM3BOIHOM-YTIOBOM KOAPOHUIMEHT KacaTelbHOM K TPapuKy
(GyHKIIHI

OK 04, OK 05.

HpaKTI/IquKOC 3aHATUC

YpaBHeHHe KacaTelbHO! K rpaduKy GyHKIUH

OK 04, OK 05, OK 09.




Tema 6.6
®Ousndeckuii  CMBICHI
IPOU3BOHON B

npodeccHOHABHBIX 3ada4ax

Dduznueckuii (MEXaHUYECKHH ) CMBICI IPOM3BOAHOM — MTHOBEHHAS! CKOPOCTb B MOMEHT

Bpemenu t: v = S'(t)

OK 04, OK 05.

Tema 6.7

MonoTtoHHOCTh pyHKUMHU. Toukn
JKCTpEMyMa

Bospacranue u yObiBaHue (yHKIMH, COOTBETCTBHE BO3pAacTaHUs U YObIBAHUS QYHKLIHN
3HAKy NpoM3BOIHOM. [IOHATHE MTPOU3BOAHOMN BBICIIETO MOPS/IKA, COOTBETCTBUE 3HAKA
BTOPOI1 TIPOU3BOAHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIUM Ha OTPE3KE.

OK 04, OK 05.

[IpakTrnueckoe 3aHsTHE

3agaun Ha MAaKCUMYM ¥ MUHUMYM. [loHsTHE acUMIITOTHI, CIOCOOBI HX OMpEAEIEHHUS.
Anroput™ uccneoBanus QyHKIUHM U MOCTPOEHUS €€ rpauka ¢ TOMOLIBI0
MPOU3BOIHOM.

JHpoOHo-nmuHeiHas QyHKIHS

OK 04, OK 05, OK 09.

Tema 6.8

Uccnenoanye GyHKIMIA U IOCTPOCHUE
rpaduKoB

HUccnenosanue GyHKIHMiA 1 mOCTpOeHUE TpadUKoB

OK 04, OK 05.

HpaKTI/ILIeCKOG 3aHATUC

HccnenoBanue GyHKIMIA U HOCTPOEHHUE IPapUKOB

OK 04, OK 05, OK 09.

Tema 6.9 Haxoxaenne HaubobIIero 1 HaMMEHBILIETO 3HAYCHUH PYHKIUH, TOCTPOEHUE OK 04, OK 05.
rpauKOB MHOTOYJICHOB C MCIOJL30BaHUEM alapara MaTeMaTHIeCKOTo

Hauboublee 1 HauMeHbIIIEE
aHaan3a

3HaueHUe PYHKIUU

Tema 6.10 Haubounbiiee u HauMeHblIee 3HaUeHUE (PYHKIUU OK 04, OK 05.

Haxoxnenue onTuManbHOTo pe3ynbpTata €
IIOMOIIBIO HpOH3BOI[HOI>i B MPAKTUICCKUX
3aJadax




Haubounbuiee u HaumeHblee 3HaYCHUE (HYHKIUU

OK 04, OK 05.

[IpaxTrueckoe 3aHsaTHE

Haubounbiee u HanmeHblee 3HaYCHUE (HYHKIIUU

OK 04, OK 05, OK 09.

Tema 6.11

Pemenue 3anau.lIponsBoHas
(QyHKIMH, eeTPUMEHEHHE

KonTponbHas pabora

OK 04, OK 05.

Pa3nen 7. MHOrorpaHHUKH U Tesla BpameHus-44qyaca

Tema 7.1Bepmunbl,  pebpa, rpaHd MHOTOTpaHHHKA

[IpaxTrueckoe 3aHsaTHE

[lonsite MHOTOrpaHHWKa. Ero sieMeHTHI: BepIIuHBI, pedpa, TpaHu. JnaroHamb.

CeueHue. Bpinykible U HEBBITYK/IbE MHOTOTPAHHUKH

OK 04, OK 05, OK 09.

Tema 7.211pu3sma, ee cocrapnstomue, ceueHue. [IpsimMast u npaBuibHas TPU3MBI

[IpakTuueckoe 3aHsATHE

[Tonsitrie mpusmel. Ee ocHOBaHus u O0KoBBIe TpaHu. Bricota mpusmel. [Ipsimas u

HAKJIOHHAA MpU3Ma. HpaBI/IJ'II)HaH [pru3Ma.

OK 04, OK 05, OK 09.

Tewma 7.3[Tapannenenune, ky0. Ceuenne KyOa, mapaienenumesa

HpaKTI/I‘IeCKOG 3aHATUC

Hapanﬂeﬂennnez[, CBOHCTBa NpAMOYTOJIbHOT'O TTapaJlICJICIIUIICAa, Ky6 Ceuyenne KY6a,

IapauiCJICIIuIcaa

OK 04, OK 05, OK 09.

Tema 7.4HI/IpaMI/I,Z[a, €€ COCTaBJAIOIIHC, CC‘ICHI/IC.HpaBI/IHLHaH anaMnﬂa.YcequHaﬂ [mupaMuaa

HpaKTI/IquKOC 3aHATUC

HI/IpaMI/II[a u ee 37aeMeHThL. CeucHue MUpaMUIbL. HpaBI/IJ'IBHaH nupamMuaa. Yceuennas
nmupaMmuza

OK 04, OK 05, OK 09.

Tema 7.5boKoBas U MOJIHAs! TOBEPXHOCTh MPU3MBL,ITUPAMHU/IBI




HpaKTqucxoe 3aHATUC

[Inomasb 60KOBON U MONHON IOBEPXHOCTH

OK 04, OK 05, OK 09.

Tema 7.6Cummetpust B KyOe, mapauienenurnee, mpusMe, MpaMuse

[IpakTrueckoe 3aHsaTHE

CuMMeTpust OTHOCUTEIBHO TOYKH, IPAMOii, TITOCKocTH. CHMMETpHS B KYOe,
HapajuIeenuIe e, IpU3Me, MUPaMUIE

OK 04, OK 05, OK 09.

2 kypc — 156 yacos

Tewma 7.7. [IpuMepbl CHMMETpPHIA B 3a/1a9aX TEXHOJIOTHYECKOTO TTpoduiIs criennaibHocTH CBapiuk (Py9HOH M YaCTUIHO MEXaHH3UPOBAHHOW CBApKU

(HaruTaBKM)

CummeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, OBITY

OK 04, OK 05, OK 09.

[IpakTuueckoe 3aHsATHE

CummeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, OBITY

OK 04, OK 05, OK 09.

Tema 7.8 [IpaBusibHBIE MHOTOTPAHHUKH, WX

CBOMCTBA

HpaKTI/ILIeCKOG 3aHATHUC

IlonsaTune IIPaBAJIbHOI'O0 MHOT'OT'PpaHHUKA. CaoiicTBa IIpaBUJIbHBIX MHOI'OI'PAHHUKOB

OK 04, OK 05, OK 09.

Tema 7.91lununap, ero COCTaBIISIOINIME.

CedeHust IWIMHIPA

HpaKTI/I‘IeCKOG 3aHATUC

Hununaap, ero cocrapnsomue. CeueHnus NUINHAPA (MapauieTbHOe OCHOBAHUIO
u ocu) Pa3BepTka nunmHpa

OK 04, OK 05, OK 09.

Tema 7.10Konyc, ero cocrasisatoniue. CeueHus: KOHyca

Komnye, ero cocrapnstomue. CeueHust kKoHyca (MapaieTbHO OCHOBAaHUIO U
MPOXO/ISIIee Yepe3 BepIINHY), KOHHYECKUe ceueHus. Pa3BepTka KoHyca.

OK 04, OK 05.

HpaKTI/IquKOC 3aHATUC

CeueHns KOHYCa (HapaJ'IJICJ'ILHO OCHOBAHHIO U IPOXOAAIIICC YCPEC3 BepH_II/IHy),
KOHHUYCCKUC CCUCHUS.

OK 04, OK 05, OK 09.




Tema 7.11

VYceuénnblil koHyc. CeueHus: yce4EHHOTo KOHyca

[IpaxTrueckoe 3aHsaTHE

VYceuénnsriit konyc. Ero oopasyromue u Boicota. CedeHus: yceu€HHOTO KOHYca

OK 04, OK 05, OK 09.

Tema 7.1211ap u cdepa. Ux ceuenus

[IpakTrueckoe 3aHsaTHE

[Tap u cdepa. Bzaumuoe pacnonoxenue chepsl U maockocTu. CedeHus mapa,
cdepbl

OK 04, OK 05, OK 09.

Tema 7.131Mousatre 06 00BEMe Temma. OTHONIEHUS 00BEMOB TEN

[IpaxTrueckoe 3aHsaTHE

[Tonsatue 06 06pEMe Tema. O0BEM Kyda 1 PSIMOYTOJIBEHOTO TapalIeIenunea.
OO6BbEM MPU3MBI U LUWIIMH]IPA

OK 04, OK 05, OK 09.

OTtHomeHne 00BEMOB TTOJ00HBIX TeI. ['eoMeTprUUeCKU CMBICT OTIPEACTUTEIS
3-ero mopska.

OK 04, OK 05.

Tema 7.14006bEMBI U MIJIOMIATN TTOBEPXHOCTEHN TEI

HpaKTI/ILIeCKOG 3aHATUC

O06bEMBI mupaMuibl U KoHyca. O0BEM mmapa. [1nomaaum noBepxHocTei Te

OK 04, OK 05, OK 09.

Tema 7.15KoMOuHaIIM MHOTOTPAaHHUKOB U TEJ BpaIlEHUS

KOM6I/IHaHI/II/I ICOMCTPUYCCKUX TCJI

OK 04, OK 05.

HpaKTI/IquKOC 3aHATUC

KOM6I/IHaHI/II/I TCOMETPHUUICCKUX TCII

OK 04, OK 05, OK 09.

Tema 7.16 'eomeTpruueckre KOMOMHAILMY HA TPAKTHKE




Hcnonb3oBanue KOMOMHAIMA MHOTOTPAHHMKOB M TeN BPALICHHUS B MPAKTHKO-
OPMEHTHPOBAHHBIX 3a/1a4ax

OK 04, OK 05.

[IpaxTrueckoe 3aHsaTHE

Hcnonb3oBaHue KOMOMHAIMI MHOTOTPAHHUKOB M TEJl BPAIIEHUS B IPAKTHKO-
OPMEHTHPOBAHHBIX 3a/1a4ax

OK 04, OK 05, OK 09.

Tema 7.17Pemienue 3aj1au. KonTponsHas padora OK 04, OK 05.
MHOTOrpaHHUKY U Teja BpaleHus
Pasnean 8. IlepBooOpa3nas ¢pynknuu. [IpaBuiia HaxoxkaeHUs nNepBoodpasHbIx -12 yacos
Tewma 8.1ITepBooOpasnas yHkimu.IIpaBria HaX0XKICHHS TEPBOOOPA3HBIX
3aj1aya 0 BOCCTAHOBJICHUH 3aKOHA JIBHKEHHS 110 U3BECTHOM CKOpocTu. [ToHsATHE OK 04, OK 05.

uHTErpupoBanus. O3HAKOMJICHHE ¢ OHATHEM MHTErpalia U mepBoo0pasHoil s
byuxiwn y=f(x).

[IpakTrueckoe 3aHsATHE

Pemenue 3a1a4 Ha cBsA3b IEPBOOOPA3HOI U €€ TPOU3BOTHOM, BEIYUCIICHHIE
nepBooOpa3Hoit 1yt naHHOM (pyHKIMuU. Tabmwna hopMy: IS HaXOKACHHUS
nepBooOpasHbIX. M3yuenne npaBuiia BEIYUCICHUS TIEPBOOOPA3ZHBIX

OK 04, OK 05, OK 09.

Tewma 8.2ILnommas KpHBOIMHEHHOUTpATICIINY.

®opmyna HetoTona-Jleiibauma

HpaKTI/ILIeCKOG 3aHATUC

3ajauu, NPUBOSIINE K TIOHATHIO OMPE/ICICHHOTO UHTETpajia — O BEIYMCICHUU
TUTOMIA/I KPUBOJIMHEHHOM Tpanenuu, o nepeMerieHnu Touku. [Tonstue
onpenenéHHoro uuTerpana. ['eomeTpuyeckuii U pU3NUECKUA CMBICT OMPEICTIEHHOTO
unterpana. Gopmyna

OK 04, OK 05, OK 09.

Tema 8.3HeonpeneneHHbli 1 onpe/eEHHbII HHTerpan

HpaKTI/IquKOC 3aHATUC

ITonsTue HEOIPEICICHHOI0 UHTCTrpalia

OK 04, OK 05, OK 09.

Tewma 8.4I1ousTHe 00 OMPEACICHHOMUHTETpAJIC KakK TIomaau KpHBOHHHCﬁHOﬁ Tpaneuun




[IpakTuueckoe 3aHsiTHE ['eomeTpuyecKkuil CMBICI ONPEECNEHHOTO

OK 04, OK 05, OK 09.

Tema 8.50mpeieeHHbIA HHTETpa BYKU3HU

[IpakTrueckoe 3aHsTHE ['eomerpuyeckuii cMbicn ompenenenHoro uarerpana. Gopmyna Herorona - JleiOHuma.

Pemmenne 3a/1a4 Ha IPUMCHCHUEC MHTCTpaia 1JId BBIYUCIICHUA (bI/ISI/I‘IeCKI/IX BCJIMYUH U

OK 04, OK 05, OK 09.

IJI0IIAIEH
Tema 8.6Pemenue 3a71a4. Kontponsras pabora OK 04, OK 05.
[TepBooOpa3Has QpyHKIUH,ee MPUMEHEHHE
Pa3nen 9. Crenenn u kopuu. CrenenHas gynkuus -16yacos
Tema 9.1Ctenennass  QyHKImS, ee CBOMCTBA
OK 04, OK 05.

o o _n
Tonatie KopHs N-oif cTemeHy u3 AeicTBUTENbHOrO uncna. DyHkIuH y = VX, HX
CBOWCTBA U TPahUKH.

[IpakTuueckoe 3aHsATHE CBoiicTBa KOpHS N-0ii CTENIEHH

OK 04, OK 05, OK 09.

Tema 9.2 [IpeoOpa3zoBaHue BeIpaKEHUH C KOPHIMH N-0i CTEIIEHU

[IpakTryeckoe 3aHaTue [IpeoOpazoBanue UppaMOHATBHBIX BHIPAKEHUH

OK 04, OK 05, OK 09.

Tema 9.3CBoiicTBa CTCIICHU C pallMOHAJIbHBIM 1 ICHCTBUTEIILHBIM MOKa3aTeIIIMHU

[TonsiTHE cTeneHH ¢ MOObIM palOHABHBIM TT0Ka3aTeneM. CTeneHHsle QyHKIMH, UX
CBOICTBA U rpaduku

OK 04, OK 05.




Tema 9.4Pemenne uppanroHaIbHBIX YpaBHEHHIT 1 HEPABEHCTB

PaBHOCHIIBHOCTB MPPALMOHAIBHBIX YPABHEHUI

OK 04, OK 05.

Mertoapl perieHus UppaluoOHAIBHBIX HEPABEHCTB

OK 04, OK 05.

[IpakTrueckoe 3aHsaTHE

Penienne uppanoHanbHBIX yPaBHEHUI U HEPABEHCTB

OK 04, OK 05, OK 09.

Tema 9.5Ctenenn u KOpHH. KonTponbhas pabora OK 04, OK 05.
CrenenHast QpyHKIHsA
Pasznea 10. [loka3arenbHas pynkuus -164acon
Tewma 10.1IMokazaTenbHas (yHKIHA,EC CBOWCTRA
Crenenb ¢ MPOU3BOIBHBIM JICUCTBUTEIBHBIM MIOKA3ATENIEM. OK 04, OK 05

OmnpeneneHnenokazaTenbHOH (yHKIINH, €¢ CBOMNCTBA U rpaduK. 3HAKOMCTBO C
NPUMEHEHHUEM MOKA3aTeNbHOH (DYHKIUH.

HpaKTI/I‘IeCKOG 3aHATUC

Pemenne moka3aTenbHBIX ypaBHCHI/Iﬁ (I)YHKI_II/IOHaJ'IBHO'

rpaduyeckuM MeTooM

OK 04, OK 05, OK 09.

Tema 10.2Pemienrie  moka3aTeNnbHbBIX YPABHEHUH U HEPABEHCTB

Pemenue nokaszaTenbHBIX ypaBHCHI/Iﬁ MCETOJXOM YpaBHUBAHUSA moKa3arenen

OK 04, OK 05




HpaKTqucxoe 3aHATUC

Penienue noka3arenpHbIX YpaBHEHUM METOJOM BBEJICHHS HOBOM IEPEMEHHOMN,
(yHKIMOHANBHO-TPA(UYECKIM METOIOM

OK 04, OK 05, OK 09.

Perienne nokasaTenbHbIX HEPABEHCTB OK 04, OK 05
Tema 10.3 Cuctembl oka3zaTenbHbIX YPaBHEHUN
Pemenne cuctem nokasaTenbHbIX ypaBHEHHH OK 04, OK 05

[IpakTrueckoe 3aHsaTHE

Penrenne cucrem nokasatenbHbIX ypaBHEHHUN

OK 04, OK 05, OK 09.

Tema 10.4 Pemenue 3ana4 KonTponbhas pabora OK 04, OK 05.
[TokazarenbHas GyHKUINS
Pasznea 11. Jlorapudgmel. Jlorapupmuyeckasi pyHkuus -284acon
Tema 11.1JTorapudm yrcna. JlecATHUHBIN ¥ HATYPATBHBIH JIOTapH(MBI,YICIIO €
Jlorapugm uucna. OK 04, OK 05.

HpaKTI/ILIeCKOC 3aHATUC

JlecATHYHBIN 1 HATYPAITBHBIN JOrapru(MbLUHCIO €

OK 04, OK 05, OK 09.

Tema 11.2 CpoiictBa norapudmoB. Onepanus JorapuGMUpOBaAHUS

CoiicTBa g0rapugmon

OK 04, OK 05.

Omnepanus norapupMUpOBaHUS

OK 04, OK 05.




Tema 11.3 Jlorapudmudeckas ¢pyHkuus, e€ CBOcTBa

Jlorapudmuueckas GyHKIMs, €€ CBOWCTBA

OK 04, OK 05.

[IpakTrueckoe 3aHsaTHE

Jlorapudmmueckas GyHKIUS, €€ CBOHCTBA

OK 04, OK 05, OK 09.

Tema 11.4 Pemenue norapupmMudeckiux ypaBHEHUI 1 HEPABEHCTB

[TousTre norapumMUYecKoro ypaBHeHHs

OK 04, OK 05.

Onepanys MOTeHIMPOBAHNUS

OK 04, OK 05.

[IpakTuueckoe 3aHsATHE

Tpu ocHOBHBIX MeTO/a petieHus TorapuPMUUECKUX YPaBHEHHH: ()YHKIIMOHAIBHO-
rpaduuecKuii, METOI TIOTCHIIMPOBAHHMS, METOI BBEJICHUS HOBOW MEPEMEHHOM

OK 04, OK 05, OK 09.

Jlorapudmuueckue HepaBeHCTBA

OK 04, OK 05.

Tema 11.5 Cuctemsl norapupMudeckux ypaBHEHUN

HpaKTI/I‘IeCKOG 3aHATUC

AJNTOpUTM pelIeHHs CUCTEMbI YPaBHEHHI

OK 04, OK 05, OK 09.

Tema 11.6 Jlorapudmsl B mpupojie U TEXHUKE

HpaKTI/IquKOC 3aHATUC

[Tpumenenue norapudma

OK 04, OK 05, OK 09.

Jlorapugmuueckas cnupais B mpupose. E€ MaTematnueckue cBoiicTBa

OK 04, OK 05.




Tema 11.7 Pemenue 3anau KontponbHas pabora OK 04, OK 05.
Jlorapudmsl. Jlorapupmudeckas
byHKIHS
Paznen 12. MHoxecTBa. Jj1eMeHThI Teopuu rpagoB -84acos

Tema 12.1MHnoxecTBa

[Monsitne MmuoXkectBa. [loaMHOXkecTBO. Onepanuy ¢ MHOKECTBAMH OK 04, OK 05.
Tema 12.2 Onepanun ¢ MHOKECTBAMH

Onepanuu ¢ MHOKecTBaMU. PelieHne npukIIaHbIxX 3a1a4 OK 04, OK 05.

Tema 12.3I'padbr

[IpakTrueckoe 3aHsATHE

[Tonsitue rpada. Csa3HbIN Tpad, 1epeBo, MUK Ipad Ha TIOCKOCTH

OK 04, OK 05, OK 09.

Tema 12.4. Pemenue 3agay. Konrponsnas pabota OK 04, OK 05.
MHosxecTBa, rpadsl, UX IPUMEHEHHE
Pa3znen 13. Dnementsl koMOuHATOpUKH. CTAaTUCTUKU U TEOPHH BEPOSITHOCTEH -20uacos
Tema 13.1. OcHOBHBIE TOHATHSI KOMOUHATOPHKH.
ITepecranoBku. Pasmemenus. Coueranus OK 04, OK 05.

HpaKTI/I‘{eCKOe 3aHATUC

OCHOBHBIC ITIOHITUS KOM6I/IHaT0pI/IKI/I

OK 04, OK 05, OK 09.




Tema 13.2. CoGbiTHe. BeposiTHOCT coObITHS. Cll0)KEHHE U YMHOKEHHE BEPOSITHOCTEH

HpaKTqucxoe 3aHATUC

CoBMeCTHBIE U HECOBMECTHBIE COOBITHS. T€0peMbl 0 BEPOSTHOCTH CYMMBI COOBITHIA.
VcnoBHas BEpOATHOCTD. 3aBUCUMBbIE M HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEPOATHOCTH
MPOU3BEICHUS COOBITHI

OK 04, OK 05, OK 09.

Tewma 13.3. BepositHOCTB B ITpodeccrnon

JIBHBIX 3a/la4ax crenuanbHocTi CBapuIvK (PyIHON M YaCTHYHO MEXaHU3HPOBAHHOW CBAPKH (HATLIABKH)

OTHocuTeNbHAsA YacTOTA COOBITHS CBOMCTBO €€ YCTOHUMBOCTH B CHEIIUAIBHOCTH 2 OK 04, OK 05.
Cpapiuk (py4HOH U YaCTUYHO MEXaHU3UPOBAHHOM CBapKU (HAIJIaBKH) .

[IpakTueckoe 3ansaTue Craructuyeckoe onpeseneHue BeposTHOCTH. OleHKa BEPOSTHOCTH COOBITUS B 2 OK 04, OK 05, OK 09.
cnenuanbHocTH CBapluK (py4yHOM M YaCTUYHO MEXaHU3UPOBAHHON CBapKH
(HarIaBKH)

Tewma 13.4. JluckpeTHas ciydaliHas BEIMYWHA. 3aKOH €€ paclpeesIeHUs
Bunpl cinyqaitaeix BenmnuuH. OnpeeneHie JUCKPETHOM CITy4ailHON BEIMYMHBI 2 OK 04, OK 05.

[IpakTrueckoe 3aHsATHE 3aKOH pacipeieNieHus AUCKPETHON CITy4ailHOW BeNMYuHbL E€ uncioBbie 2 OK 04, OK 05, OK 09.
XapaKTEePUCTHKH

Tema 13.5 3agaun MaTeMaTHYECKON CTATUCTUKU

[IpakTuueckoe 3aHsATHE Bapuanyonssiit psaa. [lonuron yactot u ructorpamma. CraTuctudeckas 2 OK 04, OK 05, OK 09.
XapaKTEepUCTHKA HAOMIOAAEMBIX IAHHbIX

Tema 13.6. CocraBneHue TaOnUIl U TUarpaMM Ha MIPAaKTUKE

IIpaxTHueckoe 3aHsaTHE [TepBruHas 00paboTKa CTaTUCTHUECKUX JaHHBIX. | paguueckoe UX NpecTaBiIeHuE. 2 OK 04, OK 05, OK 09.

Haxoxnenue CPpCAHUX XaPAKTCPUCTUK Ha6J'II-O,[[aCMLIX JaHHBIX




Tema 13.7 Pemenue 3a1ad. DIeMEHTEI
KOMOWHATOPHUKH, CTATUCTHKU U
TEOPUH BEPOATHOCTEN

KontponbHas pabora

OK 04, OK 05

Pa3nen 14. YpaBHeHusi 1 HepaBeHCTBa -264acoB

Tewma 14.1 PaBHOCHIIBHOCTD YpaBHEHHH U HepaBeHCTB.OOIIME METO/IBI PELICHHS

[IpakTrueckoe 3aHsaTHE

PaBHOCHIBHOCTD YpaBHeHUi 1 HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI
PaBHOCHUIIbHBIX TIEPEX0/IaX B yPaBHEHUSX U HepaBeHCTBaX. OOIINe METO/IBI PeLIeHHs
YPaBHEHUIA: IEPEXO0/ OT paBEHCTBA (PYHKILUI K paBEHCTBY apryMEHTOB IS
MOHOTOHHBIX (YHKIIUI, METOZ Pa3JI0KEeHNS HA MHOKUTENH, METOJl BBE/ICHUS HOBOI
TNepeMeHHON, (QYHKIMOHATIBHO-TpaduuecKuii

OK 04, OK 05, OK 09.

Tema 14.2I'pacdmyeckuii MeTo1 pelieHus ypaBHEHUH, HEpaBEHCTB

OO01mmue MeToIbI PEIIeHHs HEPABEHCTB: TIEPEXO]T OT CPaBHEHUS 3HAYCHUH QYHKITHHI K
CPaBHEHHUIO 3HAYCHUN apTyMEHTOB /Il MOHOTOHHBIX (DYHKIIHI1, METO]] MUHTEPBAJIOB,
(GyHKIHOHATBHO-TPadUIECKUI METO.

OK 04, OK 05.

HpaKTI/ILIeCKOG 3aHATUC

I'paduueckuii MeTON pelieHus ypaBHEHUN U

HCPAaBCHCTB

OK 04, OK 05, OK 09.

Tema 14.3. YpaBHEeHHS 1 HEPABEHCTBA C MOYJIEM

OHpeI[CHCHI/IC MOZIYJIA. PaCKpHTI/IC MOAYJIA IO ONPEACIICHUIO

OK 04, OK 05.

HpaKTI/IquKOC 3aHATUC

ypaBHeHI/IH 1 HCPABCHCTBA C MOAYJICM. HpI/IMeHeHI/Ie PaBHOCHUJIBHBIX
nepexoa0B B OHpC,[[CJ'IéHHBIX THIIaX ypaBHeHI/Iﬁ 1 HCPABCHCTB C MOYJIEM

OK 04, OK 05, OK 09.




Tema 14.4. YpaBHEeHHS 1 HEPABEHCTBA C MapaMeTPOM

3HaKOMCTBO C TapaMeTpoM. Y paBHEHHUS ¢ TapaMeTPOM 2 OK 04, OK 05.
HepasencrBa ¢ napamerpom 2 OK 04, OK 05.
[IpakTrueckoe 3aHsaTHe VYpaBHEHMs U HEPaBEHCTBA C ITapaMeTPOM 2 OK 04, OK 05, OK 09.

Tewma 14.5 PernieHne TeKCTOBBIX 3a/1a4 MPO(ECCHOHATHHOTO COACPKAHUS CIICNHATLHOCTH CBapIIHK (PYIHOH ¥ YaCTUIHO MEXaHH3UPOBAHHOM CBAPKH

(HaruTaBKM)
CocraBnenue u pemenne mpoecCHOHATBHBIX 33/1a4 C TOMOIIBIO YPaBHEHHUI 2 OK 04, OK 05.
cnenanbHocTH CBapIuK (Py4yHOH ¥ YaCTUYHO MEXaHW3UPOBAHHOW CBAPKU
(HaruTaBKM)
[IpakTrueckoe 3aHsATHE CocraBnienue 1 pemenne mpoQecCHOHATBHBIX 33/1a4 ¢ TOMOIIBIO YPaBHEHHUH 2 OK 04, OK 05, OK 09.
[IpakTuueckoe 3aHsATHE CocraByieHue 1 pereHne npoecCHOHATBHBIX 33/1a4 C MOMOIIBIO YpaBHEHHH 2 OK 04, OK 05, OK 09.
[IpakTuueckoe 3aHsATHE CocTtaBienue u penieHne mpodecCuoOHATbHBIX 33/1a4 C TIOMOIIBIO YPaBHEHHUI 2 OK 04, OK 05, OK 09.
KouncyabTanus 4
IIpome:xyTounas arrecranusi (3K3aMeH) 4
HToro 4acos mo AucuHNINHE 308




3.YenoBust peamusanmm mporpamMmbl 00mieo0pa3oBaTebHOTO MpeaMeTa

Jns  peanuzallid  OPOTpaMMbl  TPEAMETA JOJIKHBI OBITH  MPETYCMOTPEHBI CIIEAYIOIINE CICIUATLHbIC

TTOMELIIEHUS;

Peammsarms  mporpammbl  ydeOHOTO mpeaMera  TpedyeT HATAY S y4eOHOTO
KaOMHeTaMaTEMaTUKH.

O6opynoBanue y4eOHOTO KaOWHETa:

T0CA/I0YHbIE MECTa MO KOMMYECTBY 00y4atolMXCs;

pabouee MecTo MpernojaBares;

KOMIUIEKT Y4eOHO-HAIIAIHBIX TOCOOHii;

KOMIUIEKT MEKTPOHHBIX BHIEOMATEPUAIIOB,;

3aJ1aHUs JUTS KOHTPOJIBHBIX PpaboT;

npodeccHoHaTLHO OPHEHTHPOBAHHBIE 33 TaHNUS;

MaTepuabl K3aMeHa.

Texnuueckue cpenctBa oOydeHUS:

TIePCOHATBHBINA KOMITBIOTEP € JIMIIEH3MOHHBIM MPOTPAMMHBIM O0€CTIeUEHHEM;

TIPOEKTOp C SKPAHOM.

Hudopmanuonnoe odecneyenne odyuenus

JIi1st peanusanyy nporpamMmMbl OUOIMOTEUHbIH (POH 00pa30BaTEIbHONOPTaHU3AIMH JOJKEH UMETh [eYaTHbIe
W/WJIM HEKTPOHHbIE 00pa3oBaTesbHble M HHPOPMALMOHHBIE PECYPChl, PEKOMEH/IOBAHHBIE /IS HCTIONb30BaHUS B
00pa3oBaTeIbHOM MPOLIECCE, HE CTAPIIE TATH JIET ¢ MOMEHTA H3/JaHHSL.

PeKOMCH,Z[yeMLIC IICYATHBIC U3/IaHKUA 110 pCalIn3aluu yqe6H0r0 npeaMeTa NpeaCcTaBICHbl B MCTOOUYCCKUX
PEKOMCHIAMAX I10 OpraHu3alluu 06y‘ICHI/I$I.

OcHoBHast JinTeparypa

Bbocomonos, H. B. Maremaruka. YriryoneHHbIH ypoBeHb. 10—11 ki1accsl : yueOHUK Ui CPEAHETro
oOmero obpazosanus / H. B. boromornos, I1. U. Camoiinenko. — 5-e u3n., nepepa0. u gomn. — Mocksa :
WznarenscTBo FOpaiit, 2023. — 398 ¢. — (OO6meobpazoBatenbHblii 1uki). — [ISBN 978-5-534-16224-
0. — Texcr : anexrponHslii // O6pa3oBatenbHas miatgopma KOpaiit [calfT]. —

URL: https://urait.ru/bcode/530642

Kpemep, H. I1I. Matemaruka Jyis KoJie[DKel : yaeOGHOe mocodue Al cpetHero mpoeccCuOHaIbHOTO
obpazosanus / H. III. Kpemep, O. I. Koncrantunosa, M. H. ®punman ; mox penakiueit


https://urait.ru/bcode/530642

H. 1. Kpemepa. — 12-e u3z., nepepad. u gon. — Mocksa : UznarensctBo FOpaidt, 2023. — 408 c. —
(ITpodeccuonanvroe oobpazoBanue). — ISBN 978-5-534-17852-4. — TekcT : 37€KTPOHHBIH //
O6pazoBarenbHas wiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/533850

bocomonos, H. B. Maremaruka. AnreOpa 1 Havyaia aHaiu3a. ba3osslit ypoBens: 10—11 kmaccsr :
yaeOHUK I cpenHero obmiero oopasosanus / H. B. boromonoB. — Mocksa : U3narensctBo FOpaiir,
2023. — 241 c¢. — (O6meob6pa3zoBatenbhblii muki). — ISBN 978-5-534-16084-0. — Tekcer :
anekTpoHHbI // Obpa3oBarensHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530391

bozomonos, H. B. Matemaruka. 3aauu ¢ pelieHusMH : y4eOHO€ MOCOOHe Il CPETHETO
npodeccuonanbHoro oopasosanus / H. B. boromonos. — 2-e u3n., ucrp. u gon. — Mocksa :
NznarensctBo FOpaiit, 2023. — 755 ¢. — (IIpodeccuonanbHoe o6pazoBanue). — ISBN 978-5-534-
16211-0. — Texkct : anexkrpouHsIi / O6pa3zoBarenpHas wiargopma KOpaitt [caiit]. —

URL.: https://urait.ru/bcode/530620

Iyces, B. A. Maremaruka. ['eomerpusi. ba3zoBsiii ypoBens: 10—11 kimacchl : yueOHUK AJIsl CPETHETO
obmero oopaszosanus / B. A. I'yces, 1. b. Koxyxos, A. A. [IpokodreB. — 2-¢ u3., UCIp. U I0M. —
Mocksa : UznarensctBo FOpaiit, 2023. — 281 ¢. — (O6meoOpa3oBatenbHbli 1uki1). — [ISBN 978-5-
534-16085-7. — TexcT : anexkTpoHHbIH / OOpa3zoBatenbHas wiargopma FOpaitt [caiit]. —

URL: https://urait.ru/bcode/530392

Jlopogeesa, A. B. Marematuka : yaeOHUK JUIsl CpeIHEro MpoeCcCHOHaTIBLHOT0 00pa3oBaHus /

A. B. lopodeeBa. — 3-e u3zn., mepepad. u qomn. — Mocksa : M3narensctBo HOpaiit, 2023. — 400 ¢. —
(ITpodeccuonanbHoe oopazoBanue). — ISBN 978-5-534-15555-6. — TekcT : 2neKTpOHHBIH //
O6pazosarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512130
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4. KoHTpOJIb 1 OLIEHKA PE3YNBTaTOB OCBOCHHS yUeOHOTO TIpeaMeTa

KoHTporb 1 olleHKa pe3y/abTaToB OCBOSHHS y4eOHOTO MPeMETa PACKPBIBAIOTCS Yepe3 AUCIUILTHHAPHBIC
pe3yJbTarhl, HalpaBieHHbIe Ha (HOPMUPOBAHUEOOIINX 1 MPOPECCHOHATLHBIX KOMIIETEHIIH 1O pa3jenaM U TeMaM

coziepKaHus y4eOHOro MaTepuaia.

O06mas/mpodeccroHambHas
IKOMIICTCHIIUA

IPaznenr/Tema

Tun oleHOYHEIX
MEPONPUATHUS

OK 01. Bribupats crioco0b
pereHns 3a1a4
rpoheccCuoHaTbHOM
NeSTeTbHOCTH TPAUMEHUTEIHEHO
K Pa3IHYHBIM KOHTEKCTAM

P1,Temall, 12, 1.31-0/c>, 1.4,15,16
P2, Temsi2.1,2.2, 2.3, 2.4, 2.5TI-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.311-0/c, 3.4

P 4, Tewsi 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7
M-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
I-o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11

P7, Temsi 7.1, 72, 7.3, 74, 75,76, 7.7
M-0/c,7.8.7.9, 7.10 Tl-o/c, 7.11, 7.12,
7.13,7.14, 7.15,7.16, 7.17

P8, Temsi 8.1, 8.2, 83, 8.4, 85, 8.6

P9, Tems 9.1, 9.2, 9.3, 9.4,9.5

P 10, Tems 10.1, 10.2, 10.3, 10.4

P 11, Temsi 11.1, 11.2, 11.3 TI-o/c,

11.4, 115, 11.6 IT-o/c, 11.7

P 12, Temsi 12.1,12.2, 12.3, 12.4

P 13, Temsi 13.1, 13.2, 13.3, 13.4, 13.5
IM-o/c, 13.6

P 14, Temsi 14.1, 14.2, 14.3, 14.4, 14.5
IM-o/c, 14.6

TectupoBanue YCTHbIN
onpoc MaremaTuuecKuii
ITUKTAHT
NunuBuyanbHas
caMocTosTeNbHas paboTa
IIpencraBienue
PE3yIBTaTOB MPAKTHYECKHIX
paboT3ammuTa TBOpPYECKUX
padot

3armra
VHIUBUAYaIbHbBIX
npoekToB KoHTposbHas
paboTtaBeImotHeHHE
HK3aMEHAIIMOHHBIX
3agaHui

OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEICTBA MOMCKA,
QHAIM3a 1 MHTEPIIPETAIUN
MHOOPMALH, 1
MH(POPMAITMOHHBIC TEXHONOTUH
1711 BBHIIOJIHEHMI3a1aY
npodeccHOHANTBHON NEATEHHOCTH

P1,Temall,1.2 1.31I-0/c,1.4,15,1.6
P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.511-0/c, 2.6
P 3, Temn 3.1, 3.2, 3.311-0/c, 3.4

P 4, Temn1 4.1, 4.2,4.3,4.4, 4.5, 4.6, 4.7
[T-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IM-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 7, Temsr 7.1,7.2,73,74,75,76, 7.7
I-o/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14, 7.15,7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-0/c,

11.4, 11.5, 11.6 IT-o/c, 11.7

TecTtupoBaHue YCTHBIN
onpoc MaremaTuuecKuii
ITMKTAHT
NunvBuyanbHas
caMocTosTeIbHAsA paboTa
[IpencraBnenue
[PE3YIbTATOB MPAKTHYECKHX
paboT3ammuTa TBOpPUECKUX
pabot

3alnTa HHIMBUIYaTbHbIX
[IPOEKTOB




P 12, Temsr 12.1,12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
M-o/c, 14.6

KonTponbHas pabota
Brinoanenue
HK3aMEHAIIMOHHBIX3aJaHu I

OK 03. [TnanupoBats u
[peasn30BbIBATH COOCTBEHHOE
npohecCHOHATIBHOE U TMYHOCTHOE
pa3BuTHE,
MPEIIPUHIMATEIHCKYIO
JEeSTETHHOCTD B PO(ECCHOHATBHOM
chepe, UCTIONB30BATH 3HAHUS TI0
(puHAHCOBOI rPaMOTHOCTHU B
PA3ITMYHBIX KU3HEHHBIX

P1 Temall, 1.2,1.311-0/c, 1.4, 1.5, 1.6
P2, Temnr 2.1,2.2, 2.3, 2.4, 2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.311-0/c, 3.4

P 4, Tems1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
I-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
I[T-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 7 Temsr 7.1,7.2,7.3,74,75,7.6, 7.7

TectupoBaHue

'Y CTHBII o1Ipoc
MaremaTuyecKui
ITUKTaHT
NunuBuyanbHas
caMocTosTeNbHas paboTa
[IpencraBnenue
[PE3yJIbTAaTOB MPAKTUYECKUX
paboT3aiuTa TBOPYECKUX

CUTYaITUSIX IM-o/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, paboTt
7.13,7.14, 7.15, 7.16, 7.17 Barura
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIMBUTyJTbHBIX
P9, Temst 9.1, 9.2, 9.3,9.4,9.5 rpoekToB KoHTpombHast
P 10, Temsr 10.1, 10.2, 10.3, 10.4 paboTtaBeImoHeHHE
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, DK3aMEHAIIMOHHBIX
11.4, 11.5, 11.6 IT-o/c, 11.7 3aJaHuH
P 12, Temsr 12.1, 12.2, 12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
M-o/c, 14.6
OK 04. DddexrrBHO P1,Temall,1.2,1.311-0/c,1.4,15,1.6 TectupoBaHue
B3auMojIeiicTBOBaTh M pabotath B P 2, Temni 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VCTHBIH ompoc
KOJUIEKTUBE MKOMAH/IE P 3, Temn 3.1, 3.2, 3.311-0/c, 3.4 MareMaTH4ecKuil
P 4, Temer 4.1, 4.2,4.3,4.4, 45, 4.6, 4.7 ITUKTaHT
[M-o/c, 4.8,4.9,4.10,4.11 NHauBu yaibHAs
P 5, Temsr 5.1, 5.2 caMocTosTeIbHAs paboTa
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [IpencraBienue

[1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temsl 7.1,7.2,73,74,75,76,7.7

PE3yIbTATOB MPAKTUYECKUX
padot3ammuTa TBOpPUECKUX

I-o/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, padot
7.13,7.14, 7.15, 7.16, 7.17 3amuTa
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WMHIVUBUIYaTbHbBIX
P9, Temsr 9.1, 9.2, 9.3, 9.4,95 rpoekToB KoHTposbHas
P 10, Temsr 10.1, 10.2, 10.3, 10.4 paboTaBeImoTHEHHE
P11, Temsr 11.1, 11.2, 11.3 IT-0/c, PK3aMeHAIMOHHBIX
11.4, 11.5, 11.6 IT-o/c, 11.7 3aJaHuHI
P 12, Temsr 12.1,12.2, 12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
[T-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
[T-o/c, 14.6

OK 05. OcymecTBisTh yCTHYIO P1 Temall 1.2,131I-0/c,1.4,151.6 TectupoBanue

1 TUCbMEHHYIO P2, Temn 2.1,2.2, 2.3, 2.4, 2.511-0/c, 2.6 'Y cTHBII onpoc

P 3, Tems 3.1, 3.2, 3.311-0/c, 3.4




KOMMYHHUKAIUIO HA
FOCY/IaPCTBEHHOM S3bIKE

KYJIbTYPHOTOKOHTEKCTA

Poccuiickoii Penepauyu ¢ yueTom
0COOEHHOCTEN COLMAILHOTO U

P 4, Tems1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
IM-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P1, Temall, 12 1.31I-0/c, 1.4,1.5,1.6
P2, Temnr 2.1,2.2, 2.3, 2.4, 2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.311-0/c, 3.4

P 4, Tems1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
IM-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7

MaremaTu4ecKui
ITUKTaHT
HauBuyanbHas
camMocTosATeNbHAs paboTa
[IpencraBnenue

PE3yJIbTaTOB
MPaKTHYECKUX paboT
3amyTa TBOPUECKUX

MEXHALMOHAIBHBIX U
MEXPEITUTHO3HBIX
OTHOLICHHI, IPUMEHATH
CTaHIApPThHI
AHTUKOPPYILMOHHOTO
MTOBEACHUS

IM-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 paboTt

P 7 Temsr 7.1,7.2,7.3,74,75,7.6, 7.7 Barura

IM-o/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, WHIUBUTyJIbHBIX

7.13,7.14, 7.15, 7.16, 7.17 npoekToB KoHTposbHas

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabotaBrImioTHEHHE

P9, Temst 9.1, 9.2, 9.3,9.4,9.5 DK3aMEHAIIMOHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3aJaHui

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,

11.4, 11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

IM-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

IM-o/c, 14.6P 9, Teme1 9.1, 9.2, 9.3,

9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 I1-0/c,

11.4, 11.5, 11.6 IT-o/c, 11.7

P12, Temer 12.1, 12,2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

IM-o/c, 13.6

P 14, Temer 14.1, 14.2, 14.3, 14.4, 14.5

IM-o/c, 14.6
OK 06. IIposiBaTh P1, Temall, 1.2, 1.311-0/c,1.4,15,1.6 TectupoBaHue
rpak1aHCKO- P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 'V CTHBIA orpoc
MaTPUOTHYECKYIO TO3HIIHIO, I1-0/c, 6.8, 6.9, 6.10 IT-0/c, 6.11 MaTteMaTHYeCKUI
IEMOHCTDPHPOBATS P 7, Temsr 7.1,7.2,73,74,75,76, 7.7 KTAHT
0CO3HAHHOE ITOBEICHUE Ha 171-103/0’77'&7'79’1;'1701%-07/C1’77'1 1,712 WNuauBuyanbHas
OCHOBE TPAJUIIMOHHBIX P. 8 ,Te;wm, 8.i, 8’.2,. 8.é, 8 485,86 CaMOCTOSTEIbHAs
00IIIe4eIOBEYECKHX P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 paboTa
[IEHHOCTEH, B TOM YHCIIE C IM-o/c, 14.6 [TpencraBienue
Y4ETOM TapMOHH3AINH pE3yabTaTOB

MPaKTUIECKUX PadoOT
BamuTa TBOpPUECKUX
pabot

3amura
WH/IMBUTyJIbHBIX
MPOEKTOB




KonTponbHas pabora
Brinoanenue
HK3aMEHAIIMOHHEBIX3aJaHu I

OK 07. CopeiicTBOBaTh
COXPaHEHUIO OKPYXKaOLIEH
Cpesibl, pecypcocOepeKeHuto,

[PUMCHATDH 3HAHUA 00 H3MEHEHNH
KJIMMata, MPUHIUIIbI 6CpC)KJII/IBOFO

MpoK3BOACTBA, IYPEKTUBHO

eficTBOBAThH B
UPE3BBIYANHBIX CUTYAIIAX

P1, Temall, 1.2, 1.311-0/c,1.4,15,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.311-0/c, 3.4

P 4, Tems1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
I-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IM-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temsr 7.1,7.2,73,74,75,7.6, 7.7
MM-o/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14, 7.15, 7.16, 7.17

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,

11.4, 11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
M-o/c, 14.6

TectupoBaHue

'Y CTHBII O1IpoC
MaremaTuyecKui
ITUKTaHT
NunuBuiyanbHas
caMoCTosTeNbHAs paboTa
[IpencraBnenue
[PE3yJIbTAaTOB MPAKTUYECKUX
paboT3aiuTa TBOPUECKUX
pabot

3amura
VH/IMBUTyaJIbHBIX
poekToB KoHTposbHas
paboTtaBrImoHeHHE
HK3aMEHAIIMOHHBIX
3agaHui




	2. Структура и содержание общеобразовательного предмета

