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PaGouas mporpamma yueOHoM muctmminabl O.03 Martematuka (yriyOJeHHBINA
ypoBeHb) pa3paboraHa B cooTBercTBUM ¢ DenepanbHbiM TOCYAapCTBEHHBIM
oOpazoBarenbHbIM cTanaapToMm (najgee — OI'OC) mo cnenuantbHOCTH CPEIHErO
npodeccuonansHoro oopaszopanus (manee - CI10) 35.02.12 CanoBo-napkoBoe u
JaHAIMAQTHOE  CTPOUTENHCTBO  YTBEPXKIAEHHOTO NpHKa3oM MuUHHCTEpPCTBA
ITpoceemenus Poccuiickoit @enepannu ot S Mast 2022 r. Ne 309, ®I'OC cpegnero
oOmiero oOpa3oBaHus, YTBEP>KIEHHOTO MpUKa3oM MUHHUCTEpCTBA MPOCBEIICHUS
P® or 17.05.2012 Ne 413 (c u3meHeHussiMu Ha 27.12.2023 r.) U npuMepHOU
IporpamMMon 0011Ie00pa3oBaTEIbHON YUEeOHOW AMCIMIUIMHBI «MaTeMaThKay s
npo(ecCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpPraHW3allfii, YTBEPXKICHHON Ha
3aceqanun CoBeTa MO OILICHKE COJACPKaHUS M KadecTBa MPUMEPHBIX padouux
nporpaMM 0OIIe00pa3oBaTeNbHOTO U COIMAIBHO - TYMAHUTapHOTO IMKJIOB
cpeanero mnpodeccruonansHoro oopazoBanusi [Iporokon Ne 14 ot «30» HOsOps
2022.

Pa3zpaboTuuk:

MuponoBa M.I'. - npenogasarens [IIIK CI'TY umenn I'arapuna FO.A.
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1. O0mas xapakrepucTuka padodeil mporpaMMbl 0011e00pPa30BaTeJIbHOIM
AUCHMILINHBI «MaTeMaTHKa)

1.1. Mecto AUCUMIUIMHBI B  CTPYKType  npodeccHoHATbHOI

o0pasoBareabHoil nporpammsl CIIO:

O6bmeoOpa3oBaTenpHas IucHUIUIMHA «MartemaTtukay sBleTCs 00s3aTeNbHONH YacThbiO
00111e00pa3oBaTeIbHOrO IIMKIJIAa 00pa3oBaTelbHOW mporpamMmbl 1o crnernuaibHocTH 08.02.01
«CTpoUTEeNbCTBO M JKCIUTyaTallMsl 30aHUM U coopyxeHuit». CopepxaHue MHpOrpaMMbl
«MareMaTuka» HaIlpaBJIeHO Ha IOCTH)KEHUE CIIEAYIONIUX LIeNeil:

1. obecrieyenue chopMUPOBAHHOCTH MPEICTABICHUHN O COIIMATIBHBIX, KYIbTYPHBIX U

UCTOPUYECKHX (PaKTOpPaxX CTAHOBICHHS MAaTEMaTUKU;

2. obecneueHne chOPMUPOBAHHOCTHU JIOTUYECKOTO, AITOPUTMHUYECKOTO M MATEMATUIECKOTO

MBIIUICHHUS,

3. obecneueHne cOPMUPOBAHHOCTH YMEHHUH MMPUMEHSTH ITOJTyYSCHHBIE 3HAHUS TIPU
pELIeHNUH pa3IMYHbIX 33a4;

4. obecrnieueHue cPOPMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHUKe KaK 4acTu
0011e4eI0BeueCKOl KyIbTyphl, YHUBEPCATHHOM SI3bIKE HAYKH, IIO3BOJISIONIEM OMUCHIBATH

U U3y4aTh peajbHble IPOIECCHI U SIBICHHUS.

[Iporpamma HampaBieHa Ha (HOpPMHpPOBAHHE Yy CTYACHTOB KOMIETEHIIM, HEOOXOIUMBIX IS
kauectBeHHOro ocBoeHus OOII CIIO na 6aze 0CHOBHOTO 001Iero 00pa3oBaHUs C MOJIyYEHHUEM
cpenHero oOmiero o0pa3oBaHWs, MPOrpaMMBbl MOATOTOBKH CIIEIUAINCTOB CpPEAHEro 3BEHA
(IIICC3). Ilporpamma yueOHOM AuCHHMIUIMHBI «MaTemMaTHKa» OINpeAeNseT CoAepKaHHe
yueOHOro Marepuaia, MOCIeAOBaTeIbHOCTh €r0 M3y4YeHHs, pachpeleieHne Y4eOHBIX YacoB,
TeMaTuKy pedepaToB, HHANBUYATbHBIX MPOEKTOB, BUJIBI CAMOCTOSITEIBHBIX PabOT.

1.2. He.]'ll/I U IINIAHUPYEMBIC PE3YJbTATHI 0CBOCHUSA TUCHHUIIJIMHBI:

1.2.1. Heab aucuunjiuHbl
VYyeOnas aucuumianHa «MareMaTuka» SBISETCA y4YEOHBIM TMPEAMETOM  00s3aTenbHON
npenMeTHoi obnactu «Matemaruka u uHpopmatrka» OI'OC cpeanero odmiero oopazoBanus, U
u3ydaercsi B obmieodpazoBarenbHoM mukie ydeoHnoro rana OIIOIT CITO na 6a3e 0CHOBHOTO
o01iero o6pa3oBaHus ¢ MOJIYYEHUEM CpPeTHEro 001ero oopa3zoBanus

Conepxkanne TporpaMMmbl  00IIE00pa3oBaTEIBHON  AWCHUIUIMHBI  «MareMaTuka
HaIpaBJIEHO Ha JOCTIKEHHUE PE3yJIbTaTOB €€ U3YUYCHHS B COOTBETCTBHH C TpeboBanusimu OI'OC
COO c yuerom npodeccuonansHoi HanpasienHoctu GI'OC CIIO.

1.2.2. IInanupyemble pe3yabTaTbl OCBOCHHSI 0011e00pa30BaTeIbHON IMCUUILIUHBI B
cootBeTcTBUM ¢ PI'OC CIIO 1 Ha ocuoBe ®I'OC COO

VYyeOnas nucnuruimHa «Matemartukay obOecrneunBaeT (GopMmupoBaHUE TPO(HECCHOHATBHBIX U
o60mux KoMmeTeHIui mo BceM BuaaMm aedreabHocTd PI'OC CIIO mo crenuanbHOCTh 35.02.12
«CaTIoBO-1TapKoOBOE U JaHAMAPTHOE CTPOUTEIIHCTBOY.



O01mme KOMIIEeTEHIINHT

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oﬁume1

I[I/ICIII/Il'l.]'II/Il-IaprIe2

OK 01 Beibupatb criocoOsl
[peLeHus 3a1a4
podeccnoHaTbHOMI

e TeIbHOCTH PUMEHHUTEIEHO

K pa3JIMYHbIM KOHTCKCTaM

FOTOBHOCTb K TpYyHIy, OCO3HAaHHUE IEHHOCTH

MacTepCcTBa, TPYIOII00UE;
AKTHBHOM

T'OTOBHOCTH K JACATCIIBHOCTH
TEXHOJIOTHYECKOU U COHH&HLHOﬁ HaIIpaBJICHHOCTH,
CII0COOHOCTD HHUOHUHUPOBATD, IJIAaHUPOBATb H
CAMOCTOATCIIBHO BBIIIOJIHATD TAKYIO ACATCIIbHOCTD,

UHTEpeC pa3IMYHBIM chepam

K
podecCHOHATEHOM JIeATEIIEHOCTH,
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
I[IO3HABATCIIbHBIMN ﬂeﬁCTBHﬂMHI

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIILHO (bopMynHMpoBaTh u
aKTyalu3MpoBaTh NpobIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHAaBIUBATh CYIIECTBEHHBIH MPHU3HAK WU
OCHOBAaHUA I CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu
000OIICHHS;

OonpeacisAiTb 1EIUW  ACATCIBHOCTH, 3a/aBaTb
MMapaMETPhI U KPUTEPHUU UX JOCTHUIKCHUSA,

- BBIABJISATH 3aKOHOMCPHOCTU W IIPOTHUBOPCYHA B
PACCMATPUBACMBIX SABJICHUAX,

- BHOCUTH KOPPCKTUBBI B ACATCIbHOCTL, OLICHUBATDH

COOTBCTCTBUEC  PE3YJILTATOB IICJIAM, OLCHUBATH

-BJIaJIETh METOJAAMHU JJOKA3aTENIbCTB, AITOPUTMAaMU PELICHUS
3agad; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHSTH UX, IPOBOUTH J10Ka3aTEIbHbIC
[PaCCYXIEHHUs B XOJI€ PELICHMSI 3a/1a4;

- YMETb OIIEPUPOBAThH MOHATHSMHU: CTETIEHb YUCIIA, JOrapupm
UKCJIa; YMEHUE BBINOJIHATH BBIYMCIICHUE 3HAYCHUN U
peoOpa30BaHus BEIPAKEHUN CO CTENEHAMHU U Jlorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BRIPAKCHUH;

- YMETb OIIEPUPOBATH MOHATUSAMU: PALlUOHAIIBHBIE,

M ppalOHaIbHbIE, IOKA3aTENIbHbIE, CTEIICHHBIE,
lorapu@mMuuecKue, TPUrOHOMETPUUECKUE YPABHEHUS U
HEPAaBEHCTBA, X CUCTEMBI;

- YMETb ONEpUPOBATH MOHATHAMMU: (YHKINS, HETIPEphIBHAS
(yHKLIMS, TPOU3BOHAS, IEpBOOOpa3Has, ONpeAeIeHHbIH
MHTETPaJl; yMETh HAXOIUTh IPOU3BOIAHBIE JIEMEHTAPHBIX
(yHKIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl; UCCIEN0BAThH B
[POCTENIINX ClIydasixX QYyHKIMH HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIIINE 3HaYeHUs] PYHKIINA; CTPOUTh
rpadyKu MHOTOWIEHOB C UCIIOJIb30BAHUEM arapara
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATH IPOU3BOIHYIO IIpU
[pEIIEHNN 3a]1a4 Ha ABM)KEHUE; PelaTh MPAaKTUKO-
OPUEHTHUPOBAHHBIE 33/1a41 HAa HaUOOJIbIINE U HAUMEHbIIINE
3HAUEHUS, HA HAXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

! YKa3bIBalOTCA IMUHOCTHbIE 1 MeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022) B oTrnaronbHoli popme, popmupyemsbie
06uLeo0bpasoBaTeIbHOM ANCUUMNANHON
2 OucumnnnHapHsble (NpeamMeTHbIe) pe3ynbTaTbl YKa3blBatOTCA B COOTBETCTBUM C UX NO/IHbIM nepeyHem Bo ®FOC COO (B nocnegHen pegakumm ot 12.08.2022




[PUCKU TIOCTIEICTBHIA e TEILHOCTH,

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH
PKU3HEHHBIX TIPOOIIeM

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIAJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEILCKON U]
[IPOCKTHON JIeATEIbHOCTH, HABBIKAMH pPa3pelicHUs]
po0em;

- BBUIBJSITH IIPUYUHHO-CIICJICTBEHHBIC CBSI3U |
AKTyaJIM3UPOBATh 3a/lady, BBIIBUTATH THIIOTE3Y €€
[pEIICHUS, HAXOIUTh

apryMEHTBI JULS]

T0Ka3aTeIbCTBA CBOMX YTBEPXKACHUM, 3a]aBaTh
MapaMeTpbl U KPUTEPUU PEIICHHUS,;

AQHAJIM3UPOBATh TOJYYEHHBIE B XOJE pEIICHUS
3ajaud  pe3yJbTaThl, KPUTHYECKU OIICHUBATh HX

MNPOrHO3UpPOBATL HN3MCHCHHC B

IOCTOBCPHOCTD,
HOBBIX YCJIOBUSX;
-- YMCTb IECPCHOCUTHL 3HAHHA B IIO3HABATCIBHYIO U
IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

YMCTb HUHTCTPUPOBATL 3HAHHMA U3  Pa3HBIX]|

MpeIMETHBIX 00IacTei;

- BBIABHUTI'AaTh HOBBIC nacu, npeajiaraTtb
OPUT'MHAJIBHBIC MOAXOAbI U PCUHICHU A,
14 CIIOCOOHOCTH Hnx HCIIOJIb30BaHUA B|

[MO3HABATEIbLHOMN U COLMAIbHOM IPAaKTUKC

- YMETh ONEPUPOBATH MOHATHIMHU: PAllMOHANbHAs (PYHKLHS,
okazaTenbHast QyHKIHs, CTereHHas (pyHKIHS,
morapumuueckas GyHKIUsA, TPHTOHOMETPHUECKUE (PYHKITHH,
0OpaTHbIe (YHKLUHU; YMEHHE CTPOUTH TPaPUKH U3yUEHHBIX
(yHKLMH, UCIIOJIb30BaTh I'paMKU MPU U3YYEHUU IIPOLIECCOB U
3aBHCHUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTrUuX y4eOHbIX
[PEMETOB U 3aj1au U3 pealIbHOM KU3HU; BbIpaXaTh (hopMyIaMu
3aBHCUMOCTH MEXy BEJTMUYNHAMH;

- YMETh pelIaTh TEKCTOBBIC 3a7a4ll Pa3HBIX TUIIOB (B TOM YHUCIIe
Ha MMPOLIEHTHI, JOJHM U YaCTH, Ha IBUKEHUE, paboTy, CTOMMOCTh
TOBApOB M yCIIYT, HAJIOTH, 33Jja4l U3 00JIaCTH YIPaBICHUS
ITMYHBIMU M CEMEHHBIMM (PUHAHCAMU ); COCTABIISATH BBIPAXKEHUS,
ypaBHEHHMsI, HEPAaBEHCTBA U MX CHCTEMBI I10 YCIOBHUIO 3a1a4H,
MICCIIeI0BaTh MOJyYEHHOE PelleHHE U OLEHUBATh
PaB/0M10I00HOCTh PE3yJIbTaTOB;

- YMETb ONEPUPOBATH MOHATHIMHU: CpEHEE apU(PMETHIECKOE,
MeraHa, HauboJblee ¥ HaMMEHbIIIee 3HAYCHHS, pa3Max,
UCHepcHs, CTaHIapTHOE OTKJIIOHEHHE YHCIIOBOTO HAabopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH HHPOPMAIIUIO, TIPE/ICTABICHHYIO B
TabauIax, Ha AMarpamMmax, rpaukax, OTpaskarollyro CBOHCTBa
[peaTTbHBIX MPOLIECCOB U SBJICHUN; IPEACTABIATh HHPOPMALIUIO C
MTOMOILIBIO TaOJIHII U IUarpaMM; UCCIIEI0BAaTh CTATUCTUYECKHE
TaHHbIE, B TOM YHUCJIE C TPUMEHEHHEM I'papHuecKuX METOJ0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHIMU: CIIyJailHBIA OIBIT U CIly4aliHOE
COOBITHE, BEPOSTHOCTD CITYYallHOTO COOBITHS; YMEHHE BEIUYUCIISTH
BEPOSITHOCTH C UCTIOIB30BaHUEM I'padUIeCKUX METO/IOB;
MPUMEHSTH (POPMYITBI CIIOKEHUSI 1 YMHOXKEHUST BEPOSITHOCTEH,




KOMOUWHATOpHBIE (DAKTHI ¥ (POPMYIIBI IPH PEIICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4yailHBIMHU BETMUMHAMH;, YMEHUE TIPUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IIPHUPOTHBIX U
OOILIECTBEHHBIX SBJICHHSAX;

- YMETh OIIEPUPOBATh NOHATHAMH: TOUYKA, IPsSMasi, INIOCKOCTb,
[POCTPAHCTBO, ABYTPAHHBII Yroj, CKPEIINBAIOIIUECs IPSIMbIE,
NapayIeIbHOCT M MEPIICHAUKYIIPHOCTD MPSMBIX U TNIOCKOCTEH,
YTOJI MEXIY IPSMBIMHU, YTOJI MEX]Ty MPSIMOM M TUIOCKOCTBIO, YTOJI
MEKy TUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH J0 THIOCKOCTH,
[pacCTOSTHUE MEXAY IPSMBIMHU, PACCTOSHHE MEXY TUIOCKOCTSIMHU;
[YMEHHE UCIIOJIb30BaTh IIPH PELICHUH 331a4 U3yYCHHbIE (haKThl U
TEOpPEMBI TNITAHUMETPHH; YMEHUE OILICHUBATh Pa3Mepbl 00bEKTOB
OKpY’KaloIIero MUpa;

- YMETh ONEPUPOBAThH MOHATHSIMU: MHOTOI'PaHHUK, CEUEHHE
MHOTOTpaHHHKA, Ky0, TapaieNenuIe]], pu3Ma, TupamMuia,
(burypa 1 MOBEepXHOCTh BPAIIEHHSI, IMIINHP, KOHYC, map, cdepa,
ceueHust PUTYpHI BpallleHus, INIOCKOCTh, Kacaromasics chepsl,
[MIAHAPA, KOHYCA, IJI0MIA (b TTOBEPXHOCTH MUPAMUJIBI, IIPU3MBI,
KOHYCa, WINHApPA, II0maabL chepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajuiesenunesia, MupaMusl, IPU3MBL,
LMIMHAPA, KOHYCA, [1apa; yMEHHe u300pakaTh MHOTOTPAaHHUKHU U
[MOBEPXHOCTHU BPALICHHUS, X CEYCHUS OT PYKH, C TOMOIIBIO
YEepPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABHILHBIE MHOTOTPAHHUKH;

- YMETh OIEPUPOBATH MOHSATHIMHU: ABIKEHHE B IPOCTPAHCTBE,
Mo100HBIE (GUTYPHI B TIPOCTPAHCTBE; MCIIOJIH30BaTh OTHOIICHHUE




[UI0IIaJIei MOBEPXHOCTEH  00EMOB OJOOHBIX (DUTYp TIpU
[pELIEHNH 3a]1a4;

- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIUUNHBI (JUIMHA, Yo,
[U10111a/1b, 00BbEM, IJIOLIA/(b IOBEPXHOCTH ), UCIIOJIb3YS U3yUECHHBIE
(hOopMyJIBI U METO/IBI;

- YMETb OIIEPUPOBATH MOHATHIMU: IPIMOYIOJIbHAs cCHCTEMa
KOOPJMHAT, KOOPMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIPHOE IPOU3BEIECHUE, YTOJ MEXKAY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOM3BE/IEHNE BEKTOPA HA YUCIIO; HAXOAUTD C
MOMOIIBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3KA,
[pacCTOSIHUE MEXY IBYMSI TOUKaMU;

- YMETb ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, IOIMHOXECTBO,
OIIepaLiy HaJl MHOXKECTBAMM; YMEHHUE UCII0JIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar AJis ONMCAHNS PEAJIbHBIX IPOLECCOB U
SIBIICHUI MTPU PELIEHUH 3a/1a4, B TOM YUCIIe U3 APYTHX y4eOHBIX
[IpEIMETOB;

- YMETh OIIEpUpPOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,
LUKJI, Tpad Ha MJIOCKOCTH; YMEHUE 3aJ]aBaTh U ONUCHIBATH I'padbl
[Pa3TMYHBIMU CTIOCO0aMU; UCIIOIB30BaTh Tpadbl IPH pEeIICHUN
3a1a4;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHIMU: COYETAHUE,
[epecTaHOBKa, YUCIIO COUETAHUH, YUCIIO NTEPECTAaHOBOK; OMHOM
HpioTOHA; yMeHNE TPUMEHSATh KOMOMHATOPHBIE (PAKTHI U
[pacCyXIeHHUs UIsl pELICHUs 3a/1a4;

-YMETh ONEPUPOBATh MOHATUSMU: HATYpaJIbHOE YUCIIO, 1IeJI0e
YHCII0, OCTATOK 0 MOJYJII0, PAllMOHAIBHOE YUCIIO,
MppalliOHAIbLHOE YHCII0, MHOYKECTBA HATypaJIbHbIX, LIENbIX,
[pallMOHATIbHBIX, EHCTBUTENBHBIX YHCEN; YMEHUE UCIOIb30BaTh




[PU3HAKH JETUMOCTH, HAUMEHBIIHNA 00NN AETUTENb U
HaMeHblIee o0I11ee KpaTHoe, alropuT™ EBKiKIa py peneHnn
3aa4; 3HAKOMCTBO C PA3JIMYHBIMU O3UIIMOHHBIMUA CHCTEMaMH
CUHCIICHUS;

- YMETb CBOOOJHO ONEPUPOBATH OHATHAMMU: CTEIEHB C LIEIbIM
[oKa3aTesaeM, KOpeHb HaTypajbHON CTENEHH, CTETIEHb C
[pallMOHAJIbHBIM IT0KA3aTelIeM, CTEIEHb C IeHCTBUTEIbHBIM
(BeIIeCTBEHHBIM) TTOKa3aTeNeM, JIorapudM Jrciia, CHHYC,
KOCHHYC U TAHT'€HC TIPOU3BOJIBHOTO YHCIIA;

- YMETb ONEPUPOBATH MOHATHIMH: TOKIAECTBO, TOKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHEHUIA
1 HEPABEHCTB, PABHOCUJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, palluOHAJIbHbIE, UPPALIMOHAJIbHBIE, [I0KA3aTeNIbHBIE,
CTETEeHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUECKHUE
ypaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI; YMEHHE pellaTh YpaBHEHMUS,
HEPaBEHCTBA U CHCTEMBI C IIOMOMIBIO Pa3IMYHBIX TPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CHCTEMBI C ITAPaMETPOM;
[PUMEHSTh YPaBHEHHsI, HEPABEHCTBA, MX CHCTEMBI JIJISI PEIICHUS
MaTeMaTHYECKUX 3a/1a9 U 3a/1a4 U3 Pa3IMYHbBIX 00JIaCTel HAYKH U
[peabHOMN YKHU3HU;

-yMeTb CBOOO/IHO OMEpUPOBaTh MOHATUAMU: rpaduk QyHKIMH,
oOpaTHast PyHKIMS, KOMIO3ULIUS GYHKUIUH, TUHEHHas QyHKIUS,
KBaJpaTU4Has GYHKLUS, CTeNeHHas: QYHKIUS C LIETbIM
rokaszaTesieM, TPUrOHOMEeTpuieckrue GyHKIUU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
imorapu@muyueckas pyHKINN; yMEHHUE CTPOUTH TpapuKu
(yHKIMH, BBITOJIHATH IPeoOpazoBaHus rpadukoB QyHKIUI;

[YMEHHE UCII0JIb30BaTh rpapuKu GYHKIUH ISl U3yUESHUS




[TPOLIECCOB U 3aBUCUMOCTEN MPU PELIECHUU 3a/1a4 U3 IPYruX
[y4eOHBIX IPEIMETOB U U3 PEATbHON KU3HU; BHIPAXKATD
(hopMyIaMu 3aBUCUMOCTH MEX]y BETHUYNHAMU;

YMEHHE CBOOOHO OIEPUPOBATh MOHATUAMU: YETHOCTh (DYHKIIUH,
[EPUOUYHOCTb (DYHKIIUH, OTPAHUUEHHOCTb (DYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (YHKLMHU, HanboJiblIee U
HalMEHbIIee 3HaUeHUs! (PYHKIIUN Ha IPOMEKYTKE; yMEHUE
[IPOBOAUTH UCCIIEOBaHUE (DYHKIINU;

[YMEHHE UCII0JIb30BaTh CBOMCTBA U rpa@uKu QyHKIUHN [
[pellIeHrs ypaBHEHUM, HEPABEHCTB U 33/a4 C IapaMeTpaMu;
M300pakaTh HA KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI
ypaBHEHHI, HEPaBEHCTB U UX CHCTEM;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHIMHU:
[10CJIEI0BATEIbHOCTD, apupMeTHYeCKast IPOrpeccus,
reoMeTpHUecKasi Mporpeccusi, 0eCKOHEYHO YObIBaroOIIast
reoMeTpuuecKas Iporpeccus; yMeHHUe 3a/1aBaTh
[1OCJIEI0BATEIBLHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
popmyu;

- YMETh OIEpUPOBATh MOHATUSAMU: HENPEPBIBHOCTh PYHKIINH,
ACUMIITOTHI rpaduka GyHKINH, IEpBas U BTOpas IPOU3BOIHASL
(yHKIIMU, TEOMETPUYECKUN U PU3UUECKUI CMBICI TPOU3BOIHOIM,
repBooOpa3Hasi, ONpeesIeHHbIN HHTErpall; YMEHHE HaXOIUTh
ACHMIITOTHI rpaduka GyHKIMN; YMEHHE BBIYUCIIATH IPOU3BOTHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMU (DYHKIIUH,
HaXOIUTh YPaBHEHHE KacaTeIbHOU K rpaduky GyHKINU;
[YMEHHE UCII0JIb30BaTh MMPOU3BOIHYIO JIJISl UCCIIEAOBAHUS
(byHKIUH, U151 HAXOKISHHUS] HAUTYYIIIEeTo PEeIIeHUs B
[IPUKJIaHBIX, B TOM YHCJIE COLUAIBHO-IPKOHOMUYECKUX U
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(bU3MYEeCKUX 3a/1a4ax, Ui ONPEIEICHUs] CKOPOCTH U YCKOPEHUS;
HAXOUTh IUIOMAIN U 00BEMBI (PUTYpP C MIOMOIILI0 UHTETPaa;
[IPUBOJIUTH IPUMEPBI MATEMATHUECKOTIO MOJEIUPOBAHUS C
OMOILBI0 U (PepeHIInaIBHBIX YpaBHEHHI;

- YMETb OIIEPUPOBATH MOHATHIMU: KOMIUIEKCHOE YUCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb U QPTyMEHT
KOMILJIEKCHOT'O YKCIIa, (popMa 3aIuCh KOMIUIEKCHBIX YHCell
(reomeTpuueckas, TPUTOHOMETPUUECKAsl U anredpanyeckas);
[YMETh IPOM3BOIUTH apH(PMETHIESCKUE TCHCTBHS C
KOMIUIEKCHBIMU YHMCIaMH; IIPUBOAUTD IIPUMEPHI UCIIOJIb30BAHUS
KOMIUIEKCHBIX YUCEIL;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHAMMU: CPEHEE
apupMeTHyecKoe, MeJuaHa, Haubobllee U HauMEHbIIee
3HAUEHUS, pa3Max, IUCIEPCUs, CTAHIAPTHOE OTKJIIOHEHHE IS
OIMCAaHNs YUCIOBBIX IaHHBIX; YMEHHE UCCIIE0BATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCJIE€ C IPUMEHEHUEM
rpadUyecKux METOAOB U 3JIEKTPOHHBIX CPENICTB; rpaduyecKku
MiCCIeI0BaTh COBMECTHBIE HAOIIOIEHUS C IOMOIIBIO JUarpamm
[paccenBaHMs U JIMHEWHOW PErpeccuy;

- YMETh HaXOJUTh BEPOATHOCTU COOBITHI C HCIIOJIb30BaHUEM
rpadUuecKuX METOJ0B; IPUMEHSATH Ul pelIeHNs 3a7ad (GOpPMYIIbI
CJIO’KEHUS U YMHOXKEHHS BEpOATHOCTEH, (hopMyTy MOTHOM
BEpOSATHOCTH, (hopMyiny bepHymim, komOuHaTOpHBIE (haKThI U
(bOopMyJIBI; OLIEHUBATh BEPOSTHOCTH pealbHBIX COOBITUH; YMEHHE
OIIEpUPOBATh MOHATUAMU: CITy4aiiHasi BETMUMHA, Paclipe/iesieHe
BEPOSTHOCTEH, MaTeEMaTHUECKOE OXKUAAHNUE, AUCTIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE CIy4ailHON BEeIMUYUHBI, QYHKIUN

PACIIpCACIICHHA U IMJIIOTHOCTU PABHOMEPHOI'O, ITIOKA3aTCIIBHOTO U
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HOPMAJIbHOTO PACIPECIICHHUH; YMEHUE UCIIOIb30BATh CBOUCTBA
3Y4EHHBIX paclpeesieHui s peleHus 3a1a4; 3HAKOMCTBO €
MMOHATUSMU: 3aKOH OOJIBLINX YMCEIl, METO bl BEIOOPOUHBIX
MCCIIeIOBaHUI; yMEHUE IPUBOJUTH IPUMEPHI IIPOSBICHUS 3aKOHA
OOJIBIINX YHCEJ B IPUPOAHBIX U OOLIECTBEHHBIX SIBJICHUSIX;

- YMETb CBOOOIHO ONEPUPOBATH IOHATHAMM: TOUKA, IIpsMas,
[JIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUH YToJl,
NIBYTPAaHHBIN yrOJI, TPEXTPaHHBIN YIoJ1, IepeceKaromuecs,
[apajljie/IbHble U CKPEIUBAIOLINECS IPSMBIE, 1APAJUIEIbHOCTD U
[EePIIEHIUKYISIPHOCTD NPSIMBIX U IJIOCKOCTEH, IOl MEXKAY
PSIMBIMH, YTOJI MEKIY IPSIMON U TUNIOCKOCTbBIO, YTOJI MEXKAY
[UIOCKOCTSIMH; YMEHHUE HCII0JIb30BaTh IIPU PELLICHUHU 3a1a4
M3y4eHHbIE (DAKTHI U TEOPEMBI IIJITAHUMETPUH; YMEHHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MHUpE; YMEHHE ONepHUpOBaTh
MOHSTUAMH: MHOTOI'PAaHHHUK, CEUEHNE MHOTOTPAHHHUKA,
[paBHJIbHBIII MHOTOIPAaHHUK, IpU3Ma, IupamMuaa, Gurypa u
[MOBEPXHOCTb BpallleHUs, IIWINHIP, KOHYC, 11ap, cepa, pa3zBepTKa
[MOBEPXHOCTH, CEUEHUS KOHYCa M LIMJIMHAPA, apajyielbHbIe OCU
IM OCHOBAHMIO, CEUEHHE 11apa, INIOCKOCTh, Kacaromasics cepsl,
LWJIMHIpPA, KOHYCa; YMEHHE CTPOUTDH CEUEHNE MHOTOTPAHHHUKA,
M300pa’kaTb MHOTOTPAHHUKH, (PUT'YPbI U TOBEPXHOCTH BpaIllCHUS,
X CEUEHMSs], B TOM YHCJIE C TOMOULIBIO AJIEKTPOHHBIX CPEJICTB;
YMEHUE IPUMEHSATh CBOMCTBA FreOMETPUUECKUX PUryp,
CaMOCTOSITENTLHO (hOPMYITHPOBATH ONPEIEIECHUS U3ydaeMbIX
(buryp, BBIABUTATh THUIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpuuecKrux GUryp, o00CHOBBIBATh WJIM ONPOBEPTraTh UX;
YMEHHE MPOBOIUTH KiIaccuPUKAIIIO GUTYp MO pa3TuYHbIM
[IpU3HAKaM, BBIOIHITh HEOOXOIUMBbIE TOTIOTHUTEIbHBIE
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[TOCTPOCHUS;
- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: TUIOIIAAb (PUTYPBI,
00beM (DUTYpBI, BEIMYMHA yTJIa, PACCTOSHUE OT TOYKH JI0
[UIOCKOCTH, PACCTOSIHUE MEX1Y NPSIMBIMH, PACCTOSIHUE MEXKAY
[UIOCKOCTSIMU, IUIOIIAb c(hepbl, M0 1b [TOBEPXHOCTH
MPaMU/Ibl, IPU3MBbI, KOHyCa, HWINHAPA, 00beM Ky0a,
PSMOYTOJIBHOTO Napajuiesenunesia, MupaMu/ibl, IPU3MBI,
[WIMH]pA, KOHYCA, [l1apa; YMEHUE HAXOAUTh OTHOIICHHE
00BEMOB TIOAOOHBIX QUTYP;

- YMETh CBOOOJIHO OIIEPUPOBATh IMOHATUSMU: JBHKEHUE,
apasuleIbHbIA IEPEHOC, CHMMETPHUSI Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, peodpazoBaHKe Mo 100us, 0100HbIE
(urypsl; yMeHue pacro3HaBaTh paBHbIE U 110100HbIE GUTYPHI, B
TOM YHUCJIE B IPUPOAE, UCKYCCTBE, APXUTEKTYPE; YMEHHE
MICII0JIb30BaTh T€OMETPUYECKUE OTHOILIEHUS, HAXOINUTh
reoMeTpUUYECKHEe BEIUUNHBI (JUIMHA, YroJl, IJI01alb, 00beM) pu
[PEIICHNH 3a]1a4 U3 IPYTUX y4eOHbIX MPEAMETOB U U3 peaabHOU
PKU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUAMU: NPSIMOYTOJIbHAS
CHUCTEMA KOOPJAUHAT, BEKTOP, KOOPIANHATBI TOUKH, KOOPAMHATHI
BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEIECHNE BEKTOPA HA YUCIIO,
[pa3iokeHue BEeKTOpa Mo 0as3ucy, CKaasipHOe MPOU3BEACHNUE,
BEKTOPHOE IIPOM3BEJICHUE, YTOJI MEXAY BEKTOPAMHU; YMEHHE
MICII0JIb30BAaTh BEKTOPHBIN M KOOPIMHATHBINA METOJ ISl PELICHHUS
reOMETPUUECKUX 3a7ay U 337a4 APYTruX y4eOHbIX IPEIMETOB;
ONEPHUPOBATH MOHATUAMHU: MaTpuLa 2X2 u 3x3, ONpeaennuTenb
MaTpPUIIbI, TEOMETPUYECKHI CMBICI OTPEAeTUTENS;

- YMETh MOJICJINPOBATH PealIbHbIE CUTYallUH Ha SI3bIKE
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MaTEMAaTHKH; COCTABJIATh BBIPAKECHHUSI, yDABHEHUS, HEPABEHCTBA U
X CUCTEMBI 110 YCIOBUIO 3a7]a4M, UCCIEN0BAaTh [IOCTPOCHHBIE
MOJIETIH C MCIIOJIb30BAaHUEM alIapara ajareopsl,
MHTEPIIPETUPOBATD ITOJIY4EHHBIN pe3yJIbTaT; CTPOUTh
MaTEMATHYECKHUE MOJIENH C IOMOLIbIO0 TEOMETPUYECKUX ITOHATUI
1 BEJINYUH, PEIIATh CBA3AHHbBIC C HUMHU IIPAKTUYECKHE 3a/1a4H;
COCTaBJIATh BEPOSATHOCTHYIO MOJIENb U HHTEPIPETUPOBATH
[IOJIY4CHHBIN pe3yibTaT; PeIIaTh NPUKIIAIHbIEC 3a0a49H
CpPEACTBAMU MaTEMAaTUYECKOI0 AHAIN3a, B TOM YHCJIE€ COLUAIBHO-
HPKOHOMHUYECKOr0 U (PU3NYECKOT0 XapaKkTepa;

- YMEHHE BBIOMPATH MOAXOSAIINI METOT IJIsl pEIICHUS 3a/1a4H;
[NOHMMAHHE 3HAYMMOCTH MaTEMAaTUKH B U3yYCHUU IPUPOAHBIX U
00I11€CTBEHHBIX IIPOLIECCOB U SIBJICHUHN; YMEHHME PACIIO3HABATh
[IPOSIBIICHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMEHUE
[IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUUCKON U
MHPOBOM MaTeMaTU4ECKON HAyKH

OK 02 HMcnonb3oBaTh
COBpEMEHHBIC CPEJICTBA
[OKCKa, aHaTIN3a U
MHTEpIpeTauyu HHHOpMaIny,
1 nHGOPMAIMOHHBIE
TEXHOJIOTUU JIJISl BBITIOJTHEHUS
3amad mpodeccruoHambpHOM
NeATeTbHOCTH

B 005acTH IEHHOCTH Hay4YHOTO TIO3HAHMSL:

-c(OpMUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKd U OOIIECTBEHHON NpPaKTHKH,
OCHOBaHHOTO Janore KYJIBTYP,
CIOCOOCTBYIOIIIETO OCO3HAaHUIO CBOEro MecTa B

Ha

[MOJTMKYJIbTYPHOM MHUPE;
- COBEPIICHCTBOBAHUE SI3BIKOBOM WM YHTATEIbCKOM
KyJbTYpbl KaK CpEICTBa B3aWMOJICUCTBUS MEXKIY)
ITFOIbMHU U TIO3HAHUS MUPA;

- OCO3HaHHWE IIEHHOCTH HAYYHOM JEATEIbHOCTH,
TOTOBHOCTD MIPOEKTHYIO

OCYIICCTBJIATDH u

- YMETh OINEpUPOBATH TOHSATUSMU: pallMOHAIbHAS (QYHKIUA,
byHKIHS, byHKIIHS,
morapudmuyueckas (GyHKIMS, TPUTOHOMETpUUYECKHE (YHKIUH,
oOpaTtHble (YHKIIUH; yMEHHE CTPOUTh TpapuKh H3YYEHHBIX
(YHKIIUH, WCIONB30BaTh TpapUKy MPU H3YYEHUH IPOLIECCOB U
3aBUCHMOCTEH, TpU pelIeHuH 3aJad H3 JAPYyrux y4eOHBIX

TTOKa3aTCJIbHAasA CTCIICHHAs

[peIMETOB U 3aJa4 U3 peajbHOW >KU3HU; BbhIpakaTh (popmynamu
3aBUCUMOCTH MEXIY BEINYNHAMU;

- YMEThb OIIEpUPOBAaTh MOHATHAMH: TOXKJIECTBO, TOKIECCTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHHM
I HEpPaBEHCTB,

PaBHOCHJIBHOCTh yYpaBHEHUH, HEPABEHCTB U

CUCTCM, pPallMOHAJIBHBIC, UWPPALMOHABHLIC, ITOKA3aTCJIbHBIC,
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MCCIICAO0BATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIbHO

1 B IPYILIE.

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
[M03HABATEIIBHBIMU JCHCTBUSIMH:

B) paboTa ¢ nHpOpMaITHEHi:

- BJaJIeTh HABBIKAMU TOJYYCHHUs HH(DOpMaIu W3
MCTOYHUKOB  pPa3HbIX THIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISITh MOWCK, aHAIM3, CHCTEMATHU3ALUIO U
MHTEPIPETANI0O MHPOPMAIIMH PA3IUYHBIX BHIOB H
(dhopM TIpeICTaBICHHUS,

- CO3/1aBaTh TEKCTHl B pPa3lWYHBIX (opmarax ¢
y4eTOM Ha3HaueHWs HHQOpManuu U  IEJICeBOM
ayJIMTOPUH, BBIOMpas  ONTUMAIBHYO  (GOpMY
[IpECTaBICHNS U BU3yalU3allliu;

OLICHUBATb

JOCTOBCPHOCTD,
c€C

JIETUTUMHOCTH
H(popManuy, COOTBETCTBHUE

MOPAJIbHO-3TUYCCKUM HOPMaM;

IIpaBOBbBIM U

- UCIOJb30BaTh cpeAcTBa HHGOPMALMOHHBIX W

KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B pEeIICHUN
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3allMOHHBIX 3aga4 C CO6J'IIOI[CHI/I M

Tpe60BaHHfI OPTOHOMHKH, TCXHUKU 6630HaCHOCTI/I,

TUTUEHBI, pecypcocOepekeHHs, TPaBOBBIX U
PTUYECKUX  HOPM, HOpM  HWHGPOPMAIMOHHOH
0E30ITaCHOCTH;

BJIQJIETh HaBBIKAMM DPACIIO3HABAHUSA M 3alllUTHhI
H(popManuy,
ITUYHOCTH

nH(pOpMallMOHHONW  0€30IacHOCTH

CTCIICHHBIE, norapupMHUECKue, TPUTOHOMETPUYECKUE
YPABHEHUsI, HEPABEHCTBA U CUCTEMBI; YMETh PELIAaTh YPaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBl C IIOMOINBI Pa3JIUYHBIX IPUEMOB;
peliaTb ypaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IIapaAMETPOM;
[IPUMEHATHL YPaBHEHHUs, HEPABCHCTBA, UX CUCTEMBI I PELICHUSA

MAaTEMATUYCCKHUX 3a4a4 U 3a4a4 U3 pas3IndHbIX obnacrei HAYKH Y

rpeanLHoﬁ KHU3HU,

YMETb CBOOOJHO ONEpPUPOBATh IOHATHUAMU: JBUKECHHUE,

napayiebHBI  TEPEeHOC, CHUMMETpPUS Ha IUIOCKOCTH U B
[POCTPAHCTBE, IOBOPOT, MpeoOpa3zoBaHHE IMONO0Us, MOJOOHBIE
(uryphl; YMETh pacro3HaBaTh PaBHBIE M IMOAO0OHBIE (QUTYpPHI, B
TOM 4YHCIIE B IPUPOJE, apXUTEKType; YMETh

reOMeTPUYECKUe HaXO/IUTH)
reOMEeTPHUECKUE BEIMYMHBI (JUIMHA, YToJl, IJIO0aab, 00beM) IpU

[PCHICHUN 3a4a4 U3 JAPYrux y‘{e6HLIX npeaAMeTOB U U3 peaHLHOﬁ

HCKYCCTBC,

HCIIOJIb30BAaTh OTHOLICHUHA,

PKU3HU
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OK 03

[lmanupoBaTe 1
[peaTn30BBIBATh COOCTBEHHOE
podeccnoHanbHOE U
ITMYHOCTHOE Pa3BUTHE,
[peANPUHUMATEIBCKYIO

e TeIbHOCTD B
npodeccuoHanbHOH cdepe,
MCTI0JIB30BATh 3HAHUS 110
[paBOBOI M (PMHAHCOBOM
PaMOTHOCTH B PAa3JIUYHBIX
PKH3HCHHBIX CUTYAIIUsX;

B o0nactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIUTAHUS:

-- c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS,
PTHYECKOTO OBEICHHUS;

- CIIOCOOHOCTH OILICHMBATh CUTYAllMIO U MPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYICH HA MOPAJIbHO-
HPABCTBEHHbIC HOPMBI U [IEHHOCTH;

- OCO3HaHHWE JMYHOTO BKJIaJa B TOCTPOCHUE
YCTOWYIMBOTO OyIyIIIero;

- OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJUTEISIM U
(wIM) APYrUM 4jeHaM CEMbH, CO3/JIaHHIO0 CEMbU HA
OCHOBE  OCO3HAaHHOTO  IIPUHATHS  LEHHOCTEH
CEMEMHON XU3HH B COOTBETCTBHHM C TPAAHUIIHSIMHU
HapoaoB Poccuu;

OBrnaneHne  yHUBEPCAITbHBIMU

MEeCTBUSIMU:

PEryIATUBHBIMHA

Q) CAaMOOPTaHU3AIS:
- CaMOCTOSTEIBHO OCYIIECTBISATH IMO3HABATEIHHYIO
JICATCIIbHOCTDb, BBIABIIATH HpO6J'IeMBI, CTaBUTh H

(hopMynupoBaTh cOOCTBEHHBIC 3a/1auun B
00pa3oBaTeNbHON JIEATENHHOCTH U KU3HEHHBIX|
CUTYaIUsX;

- CaMOCTOSITEJIbHO COCTaBIIATh IUIAH pELICHUS]

MpoOJIeMBl  C
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTECHUH;

y4eTOM WMEIOUIUXCS PECypCOB,

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO
[TUPOKOM JPYAMIIMK B Pa3HBIX O0JACTSIX 3HAHUU,
[MOCTOSIHHO TOBBIIIATh CBOM 00Opa3oBaTeNbHBIN U

- yMEThb OIIEpUPOBATh NOHATUSMU: palroHalbHbIE,
MppaLMOHAIIBHEIE, II0Ka3aTeJIbHbIC, CTEIICHHBIE,
lmorapuMUYecKue,  TPUTOHOMETPUYECKHE  ypaBHEHUS  H

HEPaBEHCTBA, X CUCTEMBbI;

- YMEThb OINEpUPOBaTh MOHITUSIMH: MHOTOIPAHHUK,
MHOTOTpaHHHKa, KyO, Mapajulelenunesn,
(hurypa u nMoBEpXHOCTh BpAIECHUS, IUIMHJIP, KOHYC, I1ap, cdepa,

CeYCHHE
npusMa, MUpaMHIa,
ceyeHUs: (UTYpBI BpaIlEHHs, IJIOCKOCTh, Kacaromascs cgepsl,
HUIMHAPA, KOHYCaA, IJIolaab IMOBCPXHOCTH MHUPAMHbI, IIPU3MBI,
cdepsl,

nupaMubl,

KOHYCa, o0peM  KyOa,

IIPU3MBI,

HWINH]pA,
[PSIMOYTOJIBHOTO

miomaab
napajjiejcnumicaa,
LHWINHApPA, KOHYCa, IIlapa; YMCHUC I/I306pa)KaTB MHOT'OI'PaHHHUKH H
IMIOBECPXHOCTU BpalllCHUA, HX CCUCHHUA OT PYKH, C IMOMOLIBIO
UCPTCIKHBIX HWHCTPYMCHTOB HW JJICKTPOHHBIX CpPCACTB, YMCTH
[PACTIO3HABATb CUMMCTPUIO B IIPOCTPAHCTBC,; YMETh PACIIO3HABATH
IIPaBHUJIbHBIC MHOTOTPaHHUKHA

YMETh OIEpUPOBATh TMOHATUAMU: IPSAMOYIOJIbHAs CHUCTEMA)
KOOpPAMHAT, KOOPJAWHATBI TOYKH, BEKTOP, KOOPIWHATHI BEKTODA,
CyMMa|
IIPOU3BEICHUE BEKTOpPAa HA 4YHUCIO; HAXOAUTh C
MOMOILBI0 M3YYEHHBIX (DOPMYT KOOpPAMHATHI CEpPEeIMHBI OTpe3Ka,
[PACCTOSIHUE MEXKY ABYMS TOUYKAMU

CKaJSIpHOE TMPOU3BEACHUE, YIOJl MEXIy BEKTOpaMmH,

BEKTOPOB,
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KYJIbTYPHBIN YPOBEHb;
0) CAMOKOHTPOJIb:
MCTIOJB30BAaTh TPUEMBI pedIeKCUU JJIs  OLCHKH
CUTYyalllu, BBIOOPA BEPHOT'O PELLICHMS;

- YMETb OLEHMBAaTb PHCKM M CBOEBPEMEHHO
[IPUHUMATh PELICHUS [I0 UX CHIDKEHUIO;

B) SMOLIMOHAJIbHBIA HMHTEIUIEKT, MPEeANOoJIaratonuii
c(hOpMUPOBAHHOCTD:

BHYTPCHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTpPEMIICHUE
K JIOCTIDKCHHIO 1€ M yCIeXy, OINTHMH3M,
MHUIIMATUBHOCTh, YMEHHUE NEHCTBOBATh, UCXOJS W3
CBOUX BO3MOKHOCTEH;

- OMIIATUH, BKJIIOYAIOIEH CIIOCOOHOCTh MOHUMATH
HMOLMOHAIBHOE COCTOSIHUE JAPYIHX, YUUTBIBATH €T0
[IPU OCYIIECTBICHUN KOMMYHHUKAIH, CIIOCOOHOCTD
K COUYBCTBHUIO U COTIEPEKUBAHUIO;

- COLMAITBHBIX HaBBIKOB, BKJTIOYAFOTIIX
CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHHUS C JAPYTHMHU
ITFOIbMU,  3a00THThCH,

MPOSABJIATE  HHTCPEC U

pa3pemiats KOHQIUKTHI

OK 04 D¢ dexTrBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH1e

FOTOBHOCTBH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEEIICHUIO;

-OBJIa/ICHHE HaBbIKAMH y4e€OHO-UCCIIEI0BATENbCKOM,
[MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;
OBJlaicHNE YHUBEPCATBHBIMU KOMMYHUKATHUBHBIMH|

NEHCTBUSAMMU:
0) COBMECTHAsI IeATEIIbHOCTh:
- TIOHMMaTh ¥ WCIOJb30BaTh MPEUMYIIECTBY

- YMETb ONEpUPOBATH MOHATUAMU: CIIyYalHBII OIBIT U CIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOrO COOBITHS; YMETh BBIUUCIIATH
BEPOSITHOCTH C  HCIOJB30BaHHWEM TIpapUyecKuX METOJIOB;
MPUMEHITh (OPMYIBI CIOKEHHUS U YMHOXKEHHUS BEpOSITHOCTEH,
KOMOMHaTOpHbIE (aKThl M (GOpMyJbl TMpPU pPELICHUU 3a]ad;
OLICHUBATh BEPOSTHOCTU pEANbHBIX COOBITHUH; 3HAKOMCTBO CO
CITy4ailHBIMU

BCJIMUYMHaAMMU, YMCHHC

OOJIBILIMX 4YHCET B

MIPUBOAUTH  IIPUMEPHI

IIPOABJICHUA  3aKOHa MNpUPOAHBIX U

17



KOMaHTHOW ¥ UHIMBHUyaTbHON paboThI;
- IPUHUMATh LEIM COBMECTHOM JIESATEIIBHOCTH,
OpraHu30BbIBATH U KOOPAUHUPOBATH JACUCTBUSA 11O
€c JIOCTHIJKEHHUIO: COCTAaBJIATH IIIaH JIEHCTBUH,
pacpenesaTh poJId C y4€TOM MHEHHHM y4aCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOU paboOTHI;

- KOOPJMHHUPOBATh U BBIIOJIHATH pabOTy B YCIOBUSIX
[peaTbHOr0, BUPTYaJIBHOTO W KOMOWHUPOBAHHOTO
B3aMOJCHCTBUS;

OCYILECTBIIATh ~ MO3UTHBHOE  CTPATETHYECKOE
MOBEJCHHE B PAa3IMYHBIX CUTYAIUSIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.
OByafiecHue  YHHUBEPCAJIbHBIMU  PETYJISATHBHBIMU
NICHCTBUAMM:

) npuHATHE ce0s U IPYTUX JIIOJeH:

- IPUHUMATh MOTUBBI U apTyMEHTHI JAPYTUX JOACH
[pU aHAJTN3E PE3yJbTATOB JEATEIbHOCTH;

- IPU3HABATh CBOE MPABO W MPABO JIPYTUX JIFOJEH Ha
OIOKU;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUU

IPYroro uenoBeKa

0OI1IECTBEHHBIX SBJICHUSX;
- YMETb CBOOOJIHO OIEPUPOBATh MOHSATUSIMHU: CTCICHb C IEJIBIM|
[oKasaTejieM, KOPEHb HaTypaJbHOMN c

CTEIIEHH, CTENeHb

[pallMOHAILHBIM ~ [TOKa3aTeJIeM, JCWCTBUTEIBHBIM|
(BEIICCTBEHHBIM) norapupm
KOCHHYC U TAaHT€HC TIPOU3BOJIBHOTO YUCIIA;

- yMeTh CBOOOJHO OINEpPUPOBaTh MOHATUAMHU: IpadUK (PYHKIIHH,

CTCIICHb C

IIOKa3aTcCJICM, quciia, CHUHYC,

oOpaTHast GyHKIMS, KOMITO3UIHS (PYHKIUH, THHEHHAs (yHKINS,

KBajgpaTH4Has (QyHKIUSA, cTerneHHas (QYHKOUS C  [EJIbIM
MokaszarejieM, TPUTOHOMETpHUecKue  (QyHKIUH, OOpaTHBIE
TPUTOHOMETPUYECKUE ¢byHKIUY, IIOKa3aTeJIbHAast n

morapudmuyueckas QyHKINHU; YMETh CTPOUTh rpa@uku (HyHKIUH,
BBIMOJIHATH MpeoOpa3oBaHusl rpaQuKoB (PYHKIIHIA;

yMeTh HCMOJb30BaTh Tpaduku QYHKIOUA [A7IS  W3YYCHUS
MPOIECCOB M 3aBUCUMOCTEH MPHU pELICHUH 3a7ad U3 JAPYruX

y4eOHBIX TMpPEAMETOB U M3 pEAIbHOM KU3HU; BBIPAXKATH

(hbopMynaMu 3aBUCUMOCTH MEXITYy BETUIMHAMU;

CBOOOZHO OINEpPUPOBaTh TMOHATUSAMU: YETHOCTb (PYHKIIMH,
byHKIHH, byHKINH,
MOHOTOHHOCTb (DYHKILIMH, SKCTpeMyM (DYyHKIMH, HaunOojbliee U
HaVMEHbIllee 3HAueHUS (QYHKIUM Ha TPOMEXKYTKE; YMETh
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;

- YMEThb WHCIOJb30BaTh CBOMCTBA M Tpapuku QYHKUUN a7

IMICPUOANIHOCTD OIrpaHNU4YCHHOCTD

[PELLICHNS] YpPAaBHEHUI, HEPABEHCTB M 3aJad C IlapaMeTpaMu;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA pEIICHUN

YpPaBHEHUI, HEPABEHCTB U UX CHCTEM
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OK 05 OcyiecTBiaTh yCTHYIO
1 TUCHMEHHYIO
KOMMYHHKAITUIO Ha
rOCYIapCTBEHHOM SI3bIKE
Poccuiickoit denepaiyu ¢
y4eTOM 0COOCHHOCTEH
COLIMAJILHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o0nacTh 5CTETHYECKOrO BOCIIUTAHUS:

- ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas
ACTETHKY OBbITa, HAYYHOTO © TEXHHYECKOTO
TBOpPYECTBA, CIIOpPTa, TpyAa W OOIIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTH BOCHPUHHMMATH pa3jMyYHbIe BHb]
MCKYCCTBa, TpPaaullMd U TBOPYECTBO CBOETO WU
PYTrUX  HapoJOB,  OIIYyIIATh
BO3EHCTBUE UCKYCCTBA;

OMOIIMOHAJIbHOC]

- yOeXIEHHOCTh B 3HAYMMOCTH JUISl JIMYHOCTU H
00IIecTBa OTEYECTBEHHOT'O M MUPOBOTO HMCKYCCTBA,
STHUYECKUX KYJbTYPHBIX TpPAaJUUMNA M HApPOJIHOIO
TBOPUYECTBA;

- TOTOBHOCTh K CAMOBBIPDQ)XEHHUIO B PAa3HBIX BHAX
MCKyCCTBa, CTPEMJICHHE TMpOSBIATH  KayecTBa
TBOPYECKOM JIMYHOCTH;

OBnazieHue YHUBEPCATbLHBIMA KOMMYHUKATHUBHBIMHU
TeHCTBUSIMMU:

a) oO1IeHue:

- OCYIIECTBIISITh KOMMYHHUKAllMU BO BceX cdepax|
PKH3HU;

- pacro3HaBaTh HeBepOaldbHBIE CPEACTBA OOIICHHS,
[MOHUMATD 3HAUYCHHUEC COILMAIbHBIX
[pacro3HaBaTh MPEANOCHUIKU KOH(DITUKTHBIX

3HAKOB,

CI/ITyaHI/Iﬁ U CMATYaTh KOH(l)J'II/IKTI)I;

pa3BepHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY)

- YMEThb OIEPHPOBATH MOHATHAMH: CpeaHee apudMeTHuecKoe,

MenuaHa, HauOOJblIee M HaUMEHbIIEe 3HAYCHMs, pa3Max,
criepcusi, CTaHJApTHOE OTKJIOHEHHE YHCIOBOrO Habopa;
YMEHHE U3BJIEKATD, UHTEPIIPETUPOBATD uH(popMaIHuIo,

[pEeJCTAaBICHHYI0 B Taliuuax, Ha JuarpaMmax, rpadukax,
OTPaKAIOILYKD CBOMCTBA pEAJIbHBIX IPOLIECCOB W  SIBICHUN;
NpeACTaBIATh MHPOPMALUIO C TMOMOLIbIO TAOIUI U JUArpamM;
MCCIIEN0BATh  CTaTUCTUYECKHE JaHHble, B TOM 4YHCIE C
NpUMEHEHUEM IpaUIecKiX METOIOB H JIEKTPOHHBIX CPEJICTB;

- YMETb OIIEpUPOBATh IOHATUSAMH: TOYKA, INpsMas, ILIOCKOCTD,
[IPOCTPAHCTBO, JABYTPAHHBIM YIoJl, CKPELIMBAIOIIMECS MNpPAMBIE,
[1apaJuIeIbHOCTD U NEPHEHANKYIIAPHOCTD NPAMBIX U IUIOCKOCTEM,
YTOJI MEKIY NPSAMBIMM, YTOJI MEKIY NPSAMOU U INIOCKOCTBIO, YIOJ
MEXAY IUIOCKOCTSAMM, PACCTOSHHE OT TOYKM [0 IUIOCKOCTH,
[PAacCTOSTHUE MEXAY MPSAMBIMU, PACCTOSHUE MEXKAY IIOCKOCTAMY;
- YMETh UCMOJIb30BaTh MPU PELIEHUU 3a7auy U3Y4YEHHbIE (aKThl U
TEOpEMbl IJIAHUMETPUN; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB

OKPYXKAIOIIET0 MHpa

3PCHHA C UCITOJIB30BAHUEM S3BIKOBBIX CPECACTB
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OK 06 IIposBnsaTe
paX1aHCKO-NIaTPUOTHYECKYIO
[MO3UIUIO0, IEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJCHHE Ha
OCHOBE TPaJUIIMOHHBIX
[POCCUMCKHX AYyXOBHO-
HPABCTBEHHBIX IIEHHOCTEH, B
TOM YHUCIIE C yYETOM
rapMOHH3AIUU
MEXHAIIMOHAIBHBIX U
MEXKPETUTMO3HBIX OTHOIICHUH,
[IPUMEHSTH CTaHIapThI
QHTHKOPPYIIIUOHHOTO
[TOBE/ICHNUS;

OCO3HaHHE  OOYYarOIUMUCS

rpak1aHCKOW UJIEHTUYHOCTH;

pocCcUiiCKor

LeJICHANIPABICHHOE  Pa3BUTHE  BHYTPEHHEH
[MO3ULIUU JTyXOBHO-,
HpPaBCTBEHHBIX IIEHHOCTEW HapoJoB Poccuiickoil
denepanun, HUCTOPUIECKUX

KYIbTYPHBIX Tpaauiuii, (OpMHUPOBAHHE CHCTEMBI

JIMYHOCTHU Ha OCHOBC

n HallMOHAJIbHO-

3HAYUMBIX  L[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
QHTUKOPPYILIHOHHOTO MHUPOBO33pPEHU,
[IPaBOCO3HAHHSI, JKOJIOTUYECKON KYJIbTYPHI,

CITOCOOHOCTH CTaBUTH OCJIM U CTPOUTH KU3HCHHBIC
I1JIAHBI,

B gyactu I'paXXAaHCKOI'O BOCIIUTAHUA:

OCO3HAHUEC CBOUX KOHCTUTYHHOHHBIX IIpaB H
O6§I3aHHOCTeI71, YBAKCHHUC 3aKOHA U IIPABOIIOPSAAKA,

IIPHUHATHC TPAAUIUOHHBIX HanmTMOHAJIBbHBbIX,

O6HIG‘~IGJ'IOBC‘~IGCKI/IX TYMaHHUCTUYCCKUX U

JICMOKPATUYCCKUX HGHHOCTeﬁ;

T'OTOBHOCTb IMPOTHBOCTOATH Uaco0JIOrunu

PKCTPEMH3MA, HaIlMOHAIIM3Ma, KceHodoOuwu,
MUCKPUMHUHAIIMKA TIO0 COIUANBHBIM, PEITUTHO3HBIM,
[PACOBBIM, HAIIMOHAIBHBIM TMPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTH B
MHTEpecax Ipa)IaHCKOro OOIIeCTBa, Y4acTBOBAThH B
CaMOYTIpaBJICHUN

B 0011e06pazoBaTeIbHON

OopraHnu3alvii U JCTCKO-IOHOIICCKUX OpTraHU3alluiaX;

YMCHUEC BSaHMO}IeﬁCTBOBaTB C COoIMaJIbHBIMH
MHCTUTYTaMU B COOTBETCTBUU C HX (1)YHKIII/I$[MI/I i

- YMETb OIIEpUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJAMHAT, KOOPJAUHATHI TOUKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJIIPHOE IIPOU3BENEHUE, YTOJ MEXKIY BEKTOPAMHU, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HAa YUCIIO; HAXOAUTH C
[IOMOILBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEIUHBI OTPE3Ka,
[PACCTOSIHUE MEXY IBYMS TOUKAMU;

-yMETb BBIOUPATh MOAXOIAIIMNA N3yUYSHHBII METO JUIsl pelleHHs]
3aauu, paclo3HaBaTh MaTeMaTHYeCKue (PakThl U
MaTeMaTUYECKHUE MOJIENH B IPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IPUMEPDI
MaTEMaTUYECKUX OTKPBITHA POCCUICKON U MUPOBOM
MaTEMAaTUYECKON HAYKH.

- YMETb OIEpUPOBATH MOHATUAMU: CIIyYalHBII OIBIT U CIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIy4yailHOro COOBITHS; YMETh BBIUUCIIATH
BEPOSTHOCTb C  HCHOJNb30BaHUEM TIpadUuecKuX METO/IO0B;
MPUMEHITh (OPMYJIBI CIOKEHHUSI M YMHOXXEHUS BEpOSITHOCTEH,
KOMOMHATOpHbIE (aKThl M (GOpMyJbl MpPU pPELICHUU 33]ad;
OLICHUBATh BEPOSTHOCTU pEANbHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4alHbIMM  BEJIMYMHAMM;, YMEHHE
[pPOSIBJIEHUS 3aKOHA OOJIBIIMX  YHCEN

O6IJ_ICCTBCHHBIX SBJICHUAX

IIPUBOAUTL  IIPUMEPHI

B IPUPOAHBIX H
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Ha3HAYCHHUEM;
- TOTOBHOCTb K T'YMaHHUTapHOM U BOJIOHTEPCKOH
eI TENIbHOCTH;

[MaTpUOTHYECKOTO BOCIIMTAHUS:

- c(OPMHUPOBAHHOCTh POCCHHCKON TpaKIaHCKOH
MICHTUYHOCTH, MaTPUOTU3MA, YBAKEHUS K CBOEMY
Hapo/ly, YyBCTBAa OTBETCTBEHHOCTHU nepen PoanHou,
FOpJIOCTH 32 CBOM Kpai, CBOXO PoauHy, CBOM SA3BIK U
KYJIbTYpY, IpoLuIoe u HAaCTOSLIEE
MHOI'OHAIIMOHAJILHOTO Hapoaa Poccuu;

- IICHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM|
CUMBOJIAM,  HUCTOPUYECKOMY U  I[PUPOJHOMY]
HacleAulo, NaMATHUKaM, TpagulUsM HapoJOB
Poccun, noctuxenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYIE;

- ujeiHast yOexeHHOCTb, TOTOBHOCTb K CIIY’KEHHUIO
u 3ammre OtedecTBa, OTBETCTBEHHOCTb 3a €ro
Ccynp0y;

OCBOEHHBIE  OOy4YalOLIMMHUCA  MEXKIIPEIMETHBIE
MOHATUS M YHUBEpCaJbHble YyueOHble JeiicTBUA

(pel"y.]'IHTI/IBHBIC, MIO3HABAaTCJIIbHBIC,
KOMMyHI/IKaTI/IBHBIe);
- CIIOCOOHOCTH ux HUCIIOJIB30BaHUA B|

[I03HABAaTEJIbHOM W COLMAJIbHOW  IPAaKTHKE,
TOTOBHOCTh K CAaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U
OCYIIIECTBICHUIO yueOHOI JIeSITEIbHOCTH,
OpraHM3ali  y4eOHOro  COTpyJHHUYECTBA  C

reaarortdycCKuMu pa6OTHI/IKaMI/I " CBEPCTHUKAMU, K
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Y4aCTHIO B

00pa3oBaTeNbHON TPACKTOPHH;

MMOCTPOCHUU WHJMBUTyaIbHOU
- OBJIaJICHUE HaBBIKAMH Y4eOHO-

K CCIIEI0BATEILCKOM, MPOEKTHON U COIMANIbHOM
eaTeNIbHOCTH

OK 07 CozeilicTBOBaThL
COXPAHEHUIO OKPYKAOLIEH
Cpenbl, pecypcocOepekeHHUIO,
[IPUMEHSTH 3HAHUS 00
M3MEHEHHUU KJIMMaTa,
[IPUHIIUITBI OEPEKITMBOTO
Mpon3BOICTBA, Y3 (HEKTUBHO
NIeiicCTBOBAThH B UpE3BBIYAITHBIX
CUTYaIUsIX

- HE MpUHUMATh JEUCTBUS,
OKpY>KaloIlEH Cpele;

YMETb  IIPOrHO3UPOBATH
PKOJIOTMYECKHUE IOCIEACTBUS

IIPUHOCSIINE BpeEX
- HeO0JIaronpusTHbIE
IpeAPUHUMAEMBbIX
e CTBUMN, TPEAOTBPAIIATh UX;

- pacIIMpUTh OMNbIT AEATEIBHOCTU HKOJIOIMUYECKOMH]
HAIIPAaBJICHHOCTH;

- pas3pabaThiBaTh IUIaH pEIIEHUS MpoOJeMBbl ¢
YJETOM aHajgu3a HUMEIOLUXCSd MaTEepPUAIBHBIX U
HEMAaTEepUAIbHBIX PECYPCOB;

OCYIICCTBIIATh  IICJICHANIPABIICHHBIA  TIOWCK|
CpEICTB croco0oB

Mpo¢eCCUOHANBHYIO CPENY;

repeHoca 51 JICUCTBUA B
- YMEThb NEPEHOCUTH 3HAHUSA B II0O3HABATEIIBHYIO U
MPAKTUYECKYIO0 00JaCTH KU3HEIEATEIbHOCTH,

- IpeajiaraTb HOBBIE IPOEKTHI, OLICHUBATH HJEHU C

MO3UIIMHU HOBU3HBI, OPUTHHAIILHOCTH, HpaKTH‘{CCKOﬁ

3HAYUMOCTH,
- JaBaTh OIICHKY HOBBIM CHTYyallUsIM, BHOCHTH|
KOPPEKTHUBBI B JIeSATEIIbHOCTD, OIICHHUBATh

yMEThb OIEpUpPOBaTh MNOHATUSAMH: (GYHKIMSA, HENpepbIBHAS

INZESIVER
MHTETpajl; yMETh

IIPOM3BOJHAs,  IEpBOOOpa3Has,  OINpeAeICHHBIN

HAaXOAUTh TPOU3BOJHBIE  AJIEMEHTAPHBIX
(YHKIIUH, WCTOJB3Ysl CIPAaBOYHBIE MaTepUANBl; HCCICIOBATH B
MPOCTEHINX CiTydasx (QYHKIUA HAa MOHOTOHHOCTH, HAaXOJHUTh
HanOONbIIME M HaWMEHbLINE 3HaueHus (QYHKIU;

rpadguku

CTPOUTH
anmnapara
IOPUMEHATh IPOU3BOAHYIO IpH]
pemars

MHOTOWIEHOB  C  HCIOJIb30BAHHEM
MaTEMAaTUYECKOTO  aHAJIN3a;
[pEIIEHNH  3aJad  Ha  JBUIKCHME; IIPAKTHKO-
OpPUEHTHUPOBAaHHBIE 33Jauud Ha HauOOJIbIIME U HaWMEHBIINE
3HA4YCHMS, HA HAXO0XKJICHHUE ITYTH, CKOPOCTH U YCKOPEHHS;

- YMEThb ONEPUPOBATH IMOHATHUAMH: JBHKCHHE B IPOCTPAHCTBE,
Mo100HbIE (PUTYpPBI B MPOCTPAHCTBE; UCIOJIb30BaTh OTHOLICHHE
rUIoIaael MoBepXHOCTe M 00BEMOB MOAOOHBIX (uryp npu
[PEIIEHNH 3a]1a4;

- YMETb BBIUUCIIATH I€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTOJI,
M10111a/1b, 00BEM, TUIOIIAAb TOBEPXHOCTH), UCIIONb3Ys N3YUEHHBIE

(hOpPMYITBI U METOIBI

COOTBCTCTBHEC PE3YJIBTATOB LCIIAM

22



OK 08. Mcnonb30Bath
CpeacTBa PU3NYECKOU
KYJIbTYPHI U1 COXPAHCHHS U
YKPEIUICHUS 3/I0POBbsI B
rporiecce npodecCHOHATBHOM
eI TeIbHOCTH U MOJIIEPKaHUS
HEOOXO0MMOTO YPOBHS
(buzmIecKoit
[10ITOTOBJICHHOCTH.

aKTUBHOH

T'OTOBHOCTb K JACATCIIBHOCTH

TEXHOJIOTUYECKON M COLMAIBbHOM HAIPABIEHHOCTH,)
CIIOCOOHOCTh ~ MHHIIMMPOBATh, IIAHUPOBATH M|
CaMOCTOSITEJIBHO BBIMOJIHATH TaKyIO JEATEIbHOCTb;

Pa3IUYHBIM chepam

UHTEpeC
podeccnoHanbHOM e TeIbHOCTH,

K

[YMETb MOJEIMPOBATh PEaIbHbIC CUTYallMH Ha S3bIKE MATEMAaTUKH;
COCTABJISITh BBIPAJKECHHUsI, YPABHEHNUsI, HEPABEHCTBA U UX CUCTEMBI
[0 YCIOBUIO 3aJa4d, MCCICNOBaTh IIOCTPOCHHBIE MOJCIU C
MCIIOJb30BAHMEM  ammapara  aureOpbl,  MHTEPIPETHPOBATH
[TOJIyYCHHBIM pE3yJbTaT, CTPOUTb MAaTEMaTHUYECKHE MOJIEIH C
[IOMOILIBI0 TEOMETPUYECKUX IIOHATHMM M BEJIMYMH, pelaTh
CBA3AaHHBIC C HHUMHM IPAKTUYECKHE 3aJaud; COCTAaBIATH
BEPOSITHOCTHYIO MOJEIb M HHTEPIPETUPOBATH IIOJy4YECHHBIN

[pe3yJIbTAT; pellaTh MPUKIAIHBIEC 3a0aU1

OK 09. ITonp3oBaThCst
pogecCuoHAIbHON
ITOKyMEHTaIueH Ha
roCyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.

[MAaTPUOTUYECKOTO BOCITUTAHHUS:
- chopMHpPOBAHHOCTH POCCHUUCKON TpakIaHCKOMH
MICHTUYHOCTH, MAaTPUOTU3MA, YBAKEHUS K CBOEMY
HapO/y, YyBCTBa OTBETCTBEHHOCTH Iiepen Poaunon,
FOPJIOCTH 3a CBOM Kpai, CBOXO PonuHy, CBOM SA3BIK U
KYJIbTYpPY, MPOIILIOE HACTOSALIEE
MHOTOHAllMOHAJIBHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM

u

CUMBOJIaM,  HCTOPUYECKOMY U

HACJICOUIO, IHaMATHHUKaM, Tpaauuusm HapOJ0B|
Poccun, noctmkenusim Poccun B Hayke, HCKYCCTBE,
CropTe, TEXHOJIOTUSAX U TPYIIE;

- ujeliHas yOexXJIeHHOCTb, TOTOBHOCTh K CITY)KEHUIO
u 3amuTte OTeyecTBa, OTBETCTBEHHOCTh 3a €ro
Ccyas0y;
OCBOEHHBIE  OOyYarOIUMUCS

MOHSATHSI M YyHUBEpPCAJIbHbIE Yy4yeOHblE JeHCTBUS

MCKIIPCIMETHBIC

IMO3HaBaTEIIbHBIC,

(perysisiTUBHBIE,

- YMETbh BBIOUPATH MOAXOSAIINN H3yICHHBIH METOJ IS PEIICHUS
3aauu, pacro3HaBaTh MaTeMaTH4YecKue (haKThl 1
MaTeMaTH4eCKUe MOJEIH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSX, B UICKYCCTBE; YMEHHUE IIPUBOIUTD IIPUMEPDI
MaTeMaTHYECKUX OTKPBITUI POCCUNCKON U MUPOBOU
MaTeMaTHYECKOW HAYKH.

- YMETb OIIEPUPOBATH MOHATHUIMU: ONPEIEICHUE, AKCUOMA,
TeopeMa, CIIEICTBHUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,

IPUPOTHOMY[PaBHOCUIIbHBIE (DOPMYIUPOBKHU; YMEHUE (POPMYIUPOBATh

0OpaTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKAEHUE, TIPUBOIUTH
[IPUMEPBI U KOHTPIIPUMEPBI, UCII0JIB30BATH METO
MaTEMaTHYECKON MHAYKLNU; TPOBOANUTD JOKA3aTEIbHbIE
[paccyKJIeHUs IPH PEIICHUH 3a7a4, OLIEHUBATh JIOTMYECKYIO
[TPaBHIIBHOCTb PACCyKICHMUI;

23



KOMMYHHKATHUBHBIE);

[1K 1.3. Kontponupoarth OBnaneHue YHHUBEPCATbHBIMU y4eOHBIMU[yMETh CBOOOJHO ONEPUPOBATH TMOHATUSMHU: MPSIMOYTOJIbHAS
KauecTBO MTPOU3BOJICTBA PA0OT [TO3HABATENLHBIMU JCHCTBUSIMMU: CHUCTeMa KOOpPJIWHAT, BEKTOP, KOOPAWHATHI TOYKU, KOOPAMHATHI
0JIHOTO BHJIa HA TEPPUTOPUSIX [a) OA30BbBIC JIOTUUECKUE ACHCTBUS: BEKTOpa, CyMMa BEKTOPOB, MPOM3BEICHUE BEKTOpa Ha YMHCIIO,
1 00BEKTaX. - CaMOCTOSITENTEHO (hopMynupoBath H[pa3lioKeHHe BEKTOpa Mo 0a3ucy, CKaJlspHOE MPOHU3BEIACHHE,

AKTyaJIM3MpOBaTh MPOOJIEMY, pacCMaTpUBaTh €EBEKTOPHOE MPOU3BEACHHUE, Yrojd MEXIy BEKTOPaMHU; YMCHHE
BCCCTOpOHHe; MCIIOJIB30BAaTh BCKTOpHBIfI u KOOpIIHHaTHBIﬁ METOO IJIA peIHeHI/DI
- YCTaHaB.HI/IBaTI) CyHIeCTBeHHLIfI HpI/IBHaK I/IJII/IFCOMeTpI/ILIeCKI/IX 3a41a4 U 3a1a4 I[pyrI/IX y‘~IC6HI)IX HpeI[MeTOB;
OCHOBaHUSl U1 CpaBHEHUS, KilacCU(PUKAIMU MU
0000IICHMS;

- ONpeneNaATh IeJdH JICATEIIbHOCTH, 3aJaBaTh
MapaMeTpbl U KPUTEPUU MX JIOCTHIKCHHS,

- BblABNATb 3aKOHOMEPHOCTU WU NPOTUBOPEYMA B
PacCMaTpmUBaAEMbIX AB/IEHUAX
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2. CTpykTypa u coaepxaHue 001meo0pa3oBaTeJbHON JUCHTUNIMHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buj yueOHoit padoThl Oovem ¢
yacax*

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 340

B T.Y.

OcHoBHOe cojiep:KaHue 274

BT. 4..

TEOPETHUECKOe 00yUueHue 210

IIPAKTUYECKUE 3aHATUS 44

KOHTPOJIHBIE pabOThI 20

IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COIeP:KaHMe (COIepKaHNe 48

NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TeopeTudeckoe o0ydeHue 2

MPaKTUYECKHUE 3aHATUS 46

Koncynabranus 12

IMpomeskyTouHasi aTTecTanusi (3K3aMeH) 6
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2.2.

TeMaTnuecKuil IVIaH U COAEePKaHUE TUCUHUILIMHBI

CopeprkaHue yuebHoro matepmana (ocHoBHOe U NpodeccuoHaNbHO-

HavmeHoBaHue pasaenos O6bem dopmupyembie
OpMEeHTUpOBaHHOe), NabopaTopHble U NPAKTUYECKUE 3aHATUA, NPUKNAAHON
nTem Yyacos KomneTeHuuu
moaynb (Npu Hannuum)
1 2 3 4

OcHOBHoOe copepKaHue

Paznen 1. IloBTopenme 16

Kypca MATeMaTHKHU

OCHOBHOM HIKOJIbI

Tema 1.1 Coneprkanue y4eOHOro Marepuana

Lens u 3aJauM | bazoBple 3HaHMS W yMEHMS 110 MaTeéMaTuke B HPO(ECCHOHATBHOM U B

MaTeMaTUKU IIPH | TIOBCEJHEBHOM JESATEIBHOCTH.

OCBOCHUU CHELUANBHOCTH | KoMOMHUpPOBaHHOE 3aHsTHE 2

Tema 1.2 Cogepxanue yueOHOro MaTepuana

Yucna wu Beruucnenus. | JleiicTBUs HaJ MOJOKHUTENBHBIMUA U OTPULIATENIEHBIMU YUCIIaMH, OOBIKHOBEHHBIMHU U

Bripaxkenus U | JCCSITHYHBIMH IPOOSMHU. OK-01, OK-02,

npeoOpa3oBaHus JeiicTBus co crenensaMu, (OpMyJibl COKPAIIEHHOTO YMHOKEHUS. 2 OK-03, OK-04,
KoMOHHMpOBaHHOE 3aHSTHE OK-05, OK-06,

Tema 1.3. IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue OK-07, OK -08,

I'eomeTpus Ha IUIOCKOCTH | MPUKJIAJHOTO MOIYJIST) OK - 09
Bupl miockux Guryp v ux miomaib. MK-1.3
[TpakTHKO-OpHEHTHPOBAHHBIE 337a4U B Kypce T€OMETPUHU Ha TIOCKOCTH 2
IIpakT4eckoe 3ansaTue Nel
«Pacyer KomuUecTBa ca)KeHIIEB Ha Pa3HbIE BUJIbI KITyMO»

Tema 1.4 Coneprxanue yueOHOro MaTepuaia

ITponienTHeIe BeuMCHenus | [IpocThie MpOIEHTHI, pa3HbIe CIIOCOOBI MX BhIYHCICHHS. CI0KHBIE TPOICHTHI
IIpakTuyeckoe 3ansitue Ne2,3 4

CrniocoObl BEIYHMCIIEHUH TPOIIEHTOB
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Tema 1.5
VYpaBHEHHUs U HEPABEHCTBA

Copepxanue yaeOHOTO MaTepuana

IIpakTHyeckoe 3ansaTne Ned

Jlunelinble, KBaipaTHbIC, IPOOHO-JIMHEHHbIC YPAaBHEHHS U HEPABEHCTBA. 2
Tema 1.6 Cogneprkanue ydeOHOro Mareprasa
Cucrempl ypaBHeHMM " | CriocoOBl pelIeHUS CHCTEM JIMHEHHBIX ypaBHeHUU. [ToHsTHs: marpuma 2x2 u 3x3,
HEPABCHCTB onpeaenutens Mmarpuipl. Mertog I'aycca. CucreMbl HENMHEHHBIX YpaBHEHHU. 4
CucreMbl HEpaBEHCTB
Kom0OuHMpoBaHHOE 3aHsATHE
Paznen 2 Ilpsimbie u 18
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxkanue y4eOHOro Matepuana
OcHoBHbIE nouatus | [lpenmer crepeomerpun. OCHOBHbIE TOHATHSA (TOYKa, MpsiMasi, IUIOCKOCTD,
CTEPEOMETPUHU. npoctpancTBo).  OcCHOBHBIE — akCMOMBI  cTepeomerpuu.  llepecekaromuecs, 2
Pacnionoxkenne npsAMBIX M | mapajuieibHble M CKpelIMBaolIMecs  mpsiMble. [Ipu3Hak ©W  CBOHCTBO
IJIOCKOCTEN CKpelMBaroIuxcs NpsiMbiX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBI.
KomOuHmnpoBaHHoe 3aHsATHE
Tema 2.2. Coneprkanue y4eOHOro MaTepuana OK-01. OK-02
ITapamnensHocTs npsmbIX, | [lapamnensHbie npsimas u 1oiockocth. Ompenenenue. IlpusHak. CsoiicTBa (C OK- 03’ OK-0 4'
npsAMOM M IUIOCKOCTH, | mokaszateiabcTBOM). [lapamnensHble miuockoctu. Onpenenenue. [Tpusnak. CBoiicTBa OK’-07 '
IIJIOCKOCTEN (c nokazatenbcTBOM). TeTpasap u ero snemeHThl. [lapannenenunen u ero ’
aseMeHThl. CBOMCTBA IPOTUBOIMOJIOKHBIX IPaHEN U IWaroHajey napauielenunea. 6
IToctpoeHue ceuenuii. Pemenue 3amay.
KomOunmpoBanHoe 3aHsATHE
Tema 2.3. Coneprkanne y4eOHOT0 MaTeprana
[lepnieH TUKYISIPHOCTD [lepnienpukynapuele npsMble. llapamienbHble NpsMble, NEPHEHAUKYISPHBIE K
MPSIMBIX, IPSIMOM U wiockocTd.  [Ipu3HaK  MepHeHAMKYISIPHOCTH  MPSAMOM U IJIOCKOCTH.
IJIOCKOCTH, MJIOCKOCTEHN Joka3zarensctBo. [lepnenaukynsap m HakiaoHHas. [lepneHAMKYISpHBIE MIIOCKOCTH.
[Tpu3Hak neprneHuKyIIpHOCTU IUIOCKOCTEN. Jl0Ka3aTenbCTBO.
Paccrostnus B mpocTpaHcTBe 2

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 2.4. Copneprxanue yueOHOro MaTepuaa
Teopema 0 Tpex Teopema o Tpex mneprneHauKyspax. Jloka3zarenbCcTBO. YTON MEXKIYy MOpsSIMOM U
TICPHCHAMKYIApax IJIOCKOCTBI0. YTOJ MEXY IIOCKOCTAMHU 2
Komb6unupoBanHoe 3ansatue
Tema 2.5. [leprieHAMKYISIPHOCT MPSIMOM M IUIOCKOCTH, NapauIeIbHOCTh JBYX MPAMBIX,
[TapannensHele, NEePHEHANKYIISIPHBIX INIOCKOCTH, IEPIEHAUKYIIPHOCTh IIIOCKOCTEN
NIEPIEHIUKYIIPHBIE, IIpakTnyeckoe 3ansiTue Ne5,6 4
CKpEILMBAOIINECS IPSIMbIE | AKCHOMBI CTEPEOMETPUH.
Tewma 2.6. Coneprkanue y4eOHOro Marepuana
Pemenue 3anau. IlpsaMelie n | Pacnonoxenne OpsMBIX M TUIOCKOCTEH B MpocTpaHcTBe. llepneHIuKynsipHOCTh U
IJIOCKOCTH B | MapaJuyIesIbHOCTh MPSAMBIX U IIocKkocTel. CKpeluBaronmecs npsimbie
MIPOCTPAHCTBE KonTponbnast pabota Ne 1 2
Pa3znen 3. Koopaunarsl u 16
o OK-01, OK-02,
ema 3.1 Coneprkanue y4eOHOro Marepuana OK-03, OK-04,
JlekapToBBI KOOpPAMHATHI B | JlekapTOBBI KOOPAWHATHI B MpOCTpaHCTBe. [IpocTeiimme 3amadum B KOOpIUHATAX. OK-07. OK -08
npocrpancTse. Paccrosuue | PaccTosHue Mex Iy TByMs TOYKAMH, KOOPAUHATHI CEPEIUHBI OTPE3Ka 4 OK’ 209 '
MEXIy JBYMs TOYKaMH. | KoMOMHUPOBAHHOE 3aHITHE MK -1.3

Koopaunnatst
oTpe3ka

CepeIUHbI
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Tema 3.2

Bexrops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkansipHO€ TNPOM3BEICHHE

Copepxanue yaeOHOTO MaTepuana

BekTopel B mpoctpaHcTBe. CIlIO)KEHME M BBIYUTAHHE BEKTOPOB. YMHOYKEHUE
BeKTOpa Ha yucio. KoMmnanapHeie BeKTopbl. CKalsipHOE IIPOU3BEIEHNUE BEKTOPOB.
Pa3noxenue BekTopa o TpeM HEKOMILTaHApHBIM BekTopaM. KoopauHaTel BEKTOpa,

BEKTOPOB CKaJISIPHOE NIPOU3BEACHHUE BEKTOPOB B KOOPAMHATAX, YTOJ MEXKAY BEKTOPaMH, Yroj 6
MEXY IPSIMON U IUNIOCKOCTBIO, YTOJI MEKIY INIOCKOCTAMM. Y paBHEHUE IIIOCKOCTH.
['eomeTpuyeckuii CMBICH ONpeaeTUTeIs 2X2
KomOunupoBanHoe 3anstue
Tema 3.3 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
[IpaxTuko- NPHUKJIATHOT0 MOIYJISA)
OpUEeHTHpPOBaHHbIE 3a1aud | KoopauHaTHas MI0CKOCTh. BhruncieHne paccTOSHUIM U IJIOMaAeld Ha ITUIOCKOCTH.
Ha KOOpAMHATHOM | KonruecTBeHHbIE pacyeThl 4
IJIOCKOCTH IIpakTnyeckoe 3ansitue Ne7,8
«KirymMOBI Ha KOOPAMHATHON TTOCKOCTH
Tewma 3.4 Coneprkanue y4eOHOro Marepuana
Pemenne 3a1a4. | JlekapToBBI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B pocTpancTBe. ClokeHue u
KoopauHaTs! 1 BEKTOPEI BBIUNTAHUE BEKTOPOB. Y MHO)XEHHME BEKTOpa Ha 4ucio. KoMIutaHapHbIe BEKTODSI.
CkansipHOE  INpOM3BEACHHE BEKTOpOB. PasimokeHume BekTopa IO  TpeEM
HEKOMIUIaHapHbIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHatsl
BEKTOPA, PACCTOSHUE MEXAY TOUYKaMH, KOOPAMHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
IIPOU3BE/ICHNE BEKTOPOB B KOOpPJMHATAX, YrOJ MEXIY BEKTOpaMH, yrojl MEXIy 2
IPSIMON U TJIOCKOCTBIO, YTOJI MEXKAY TIOCKOCTSIMU
KonTposabHnas pabora Ne 2
Paznen 4. OCHOBBI 38 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
GyHKIMH OK-07, OK -08,
Tema 4.1 CopepxaHue yaeOHOT0o MaTepuaa OK - 09,

29




Tpuronomerpuueckue
(GyHKIMH TPOU3BOJIHLHOTO
yria, yucna. Pannannasa u
rpagycHas Mepa yria

Paguannas mepa yria. IIoBopoT Touku BOKpYr Haudaja koopauHar. OnpezneneHue
CHHYCa, KOCUHYCA, TAHI'€HCA M KOTAHI'€HCAa. 3HAKU CHHYCA, KOCHUHYCA, TAaHI'€HCa U
KOTaHI'€HCa 10 YETBEPTIM. 3aBUCUMOCTb MEX]y CUHYCOM, KOCUHYCOM, TAHT€HCOM
U KOTAHT'€HCOM OJHOI'0 M TOTO € yIJia

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUUECKHE
TOXECTBA.

@opMyIIbl IPUBEACHUSA

Copepxanue yueOHOro MaTrepuana

Tpuronomerpuueckue Toxaectsa. CuHyc, KOCUHYC, TAHI€HC U KOTAHI'€HC YIJIOB O
U - o.. DOpMyIIbI IPUBEICHUS

KomOunupoBanHoe 3anstue

Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMBI U pa3HOCTH [BYX
yIJIOB
Cunyc u KOCHHYC
NBOMHOTO yria. ®opmyiibl

IMOJIOBUHHOI'O yIJjia

Cogepxanue yueOHOTo MaTepuana

Cymma u pasHocTb cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CMHYC M KOCHHYC
nBoiiHoro yrina. @opmynel monoBuHHOro yria. [IpeoOpa3oBaHus CcymMMBbl
TPUTOHOMETPHUYECKMX (YHKIUH B TPOM3BEACHUE M MPOU3BEACHUS B CYMMY.
BolpaxkxeHue TpPUrOHOMETPUYECKMX (PYHKIMH 4Yepe3 TaHIMEeHC I10JOBUHHOTO
aprymeHnra. [IpeobpazoBanus mpoCcTEHIINX TPUTOHOMETPUUECKUX BbIPAKEHUI

KombOunnpoBanHoe 3ansTHe

Tema 4.4 Coneprxanue yueOHOro MaTepuasa

OyukuuM, HX CcBOHCTBA. | O0NacTh ONMpeneneHUs] U MHOKECTBO 3HaYeHHH (QyHKuuid. YETHOCTh, HEUETHOCTD,
CriocoOsl 3aJaHus | MepuoaAnYHOCTh QyHKIMHA. CriocoObl 3ajaHus QyHKIMN

GyHKIMH KOMOMHUpPOBaHHOE 3aHATHE

Tema 4.5 Coneprkanne y4eOHOro MaTepuana

Tpuronomerpuueckue OO6nacte ompeneneHus ¥ MHOKECTBO 3HAYEHUH TPUTOHOMETPUUYECKUX (HYHKIUH.

¢byHKIMH, UMX CBOMCTBa U
rpaduxu

YéTHOCTh, HEYETHOCTD, NIEPUOUUHOCTh TPUTOHOMETpUYEeCKUX GyHKuui. CBoicTBa
u rpaduku QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6
[Ipeobpa3zoBanue
rpadukoB
TPUTOHOMETPHUYECKUX
byHKIMMA

Cogepxanue yaeOHOTO MaTepuana

Cixatue ¥ pacTsbkeHre rpauKoB TPUTOHOMETPUYECKUX (PYHKIIHA.
IIpakTHyeckoe 3ansitue Ne9
[Tpeo6pa3zoBanue rpa)uKOB TPUTOHOMETPUUECKUX (PYHKIIHIMA

K -1.3
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Tema 4.7
Omucanue
MIPOU3BOJICTBEHHBIX

MPOIIECCOB €  IMOMOIIBIO
rpadukoB GyHKIMI

IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOI0 MOIYJIA)

coJepskaHue (comep:xanue

Hcnonp3oBaHue CBOWCTB TPUTOHOMETPUYECKHUX (QYHKUIUH B HpOQecCHOHATBHBIX
3aja4ax

IIpakTuyeckoe 3ansaTueNe10,11
«BapuaHTbl 0(OpMIICHHSI 3€JICHOM 30HBI B (POPME TPUIOHOMETPHUECKUX (DYHKIIHIA

Tema 4.8 Cogepxanue yaeOHOT0O MaTepuaa
OO6patHbie Ob6parnble Tpuronomerpuyeckue Gynkuu. Mx cBolicTBa u rpaduku
TPUTOHOMETPHUYECKHE
KomOunnpoBanHoe 3aHsaTue
byHKIIUU
Tema 4.9 Cogepxanue yueOHOTro MaTepuana
Tpuronomerpuyeckue YpaBHeHHe cos X = a. YpaBHEHHE sih X = a. YpaBHeHHe tg X = a, ctg X = a.

YpaBHCHHA U HCPABCHCTBA

Pemienne TpUTOHOMETPUYECKUX YPAaBHEHMI OCHOBHBIX THIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMsI, CBOJALIMECS K KBaJpaTHBIM, peEIIaeMble
Pa3JIOKEHUEM HA MHOKHUTEIIN, OJTHOPOIHBIE.

[Ipocreiimme TPUroHOMETPUYECKHE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.10 Copneprxanue yueOHOro MaTepuaa

Cucremsl CucreMsl IPOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHUN
TPUTOHOMETPUYECKHUX KomM6unmnpoBanHoe 3aHsTue

YpaBHEHUU

Tema 4.11 Coneprxkanue yaeOHOT0O MaTepuaa

Pemenue 3amad. OCHOBBI

Hpeo6pa30BaHHe TPUTOHOMCTPHYICCKUX BBIpaH(eHHﬁ. Pemienne

TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (pyHKLIHUH.

byHKIIUU KonTtponbHast padora Ne 3

Pa3nea S.

KoMmmiekcHbie yucia

Tema 5.1
KomMmiuiekcunle yncia

Coneprkanue ydeOHOT0 MaTeprana

IIoHsATHE KOMILJIEKCHOI'O 4YHCIA. COHpH)KCHHBIe KOMIIJICKCHBIC YHUCJIa, MOAYJIb U
APTYMCHT  KOMIIJICKCHOT'O qucia. d)opMa 3alluCu  KOMIIJICKCHOI'O  4HuCJia

OK-01,
OK-03,

OK-02,
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(reomeTpuyeckas, TPUTOHOMETpHUUECKas, anreOpandeckas). ApupMmeTHuecKue

I[CﬁCTBHSI C KOMIIJICKCHBIMH YHCJIaMH

KomOunupoBanHoe 3anstue

Tema 5.2 Cogepxanue yaeOHOTO MaTepuaa
IIpumeHeHue [IpuMeps! HCIIOIB30BaHMU KOMIIJIEKCHBIX YHCET
KOMILIEKCHBIX YUCEI IIpakTnyeckoe 3ansaTue Nel2,13 4
BeinosnHenne pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX YHCEl.
Paznen 6. IlpousBoaHas 40
pyuxkuum, ee
NpUMeHeHHe
Tema 6.1 Copepxanue yueOHOTo MaTeprala
ITousrue IPOU3BOJAHOM. | OmpeeicHne YHCIOBOM TMOCIEA0BATEIFHOCTH U CIIOCOOBI ee 3amaHus. CBoicTBa
@opmMynsl M IpaBWIIa | YUCIOBBIX MOCienoBaTenbHOCTEH. OrlpeneneHue Ipeena MociIeI0BaTeIbHOCTH.
g hepeHIMPOBAHUS Breruncnenne — mpemenoB  mocienoBarenbHocTed.  [Ipemen  GyHKmuM - Ha 2
6eckoneunoctu. Ilpenen gpynkunu B Touke. [Ipupaienue aprymenta. [lpupaiienue
Gyukiuu. 3amayn, TPUBOAAIIME K TOHATUIO NPOM3BOAHON. Omnpenenenue OK-01, OK-02,
IIPOU3BOJHON. ANITOPUTM OTBICKaHHS IPOU3BOIHOMN OK-03, OK-04,
KomOuHmnpoBaHHoe 3aHATHE OK-05, OK-06,
Tema 6.2 Coneprkanue yaeOHOro MaTepuaa OK-07,
IIpousBoaHsbIe cyMMmbl, | @opmysl quddepenunponanus. [Ipasuna quddepenunpoBanus 6 IIK -1.3
pasHOCTH  IPOU3BEACHUA, | KoMOMHUPOBAHHOE 3aHSTHE
4aCTHOTO
Tema 6.3 Copneprxanue yueOHOro MaTepuaa
IIponsBonHbIe Onpenenenue crnoxHoi (GyHkuu. [Ipon3BogHass TPUTOHOMETPUUYECKUX (DYHKIIMH.
TPUTOHOMETPUUECKUX [TpousBogHas CIOKHON QYHKIIMU
Gynxumii.  Ilpoussoanas | KoMOMHHPOBaHHOE 3aHSTHE 6
CIIOKHOU (QYHKIIUU
Tema 6.4 Coneprkanne yaeOHOr0o MaTepurana
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IlonsTne 0
HEMPEPbIBHOCTH (DYHKIUH.
Meron uHTEpBAIOB

[lonarue HenpepwsiBHON QyHKIMU. CBolicTBa HeNpepbhlBHOM (yHKIMH. CBA3b
MEXy HETIPEPBIBHOCTHIO U AP PEepEeHIIMPYEMOCTHIO (PYHKIIUH B TOUKE. AJTOPUTM
pelLIeHUs] HEPaBEHCTB METOIOM HHTEPBAJIOB

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 6.5 Cogepxanue yaeOHOT0O MaTepuaa
I'eomeTrprueckuit u | eomMeTpudeckuil CMBICI TPOU3BOAHON (YHKIMH — YITIOBOH KOX(QHUIMEHT
buznueckuit CMBICJI | KacaTeIbHON K TpaduKy (yHKIMU B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky
IIPOU3BOIHOM (GyHKLIUU. AJTOPUTM COCTABJICHHUsS YpaBHEHMs KacaTeldbHOM K rpaduky QyHKIMH
y=f(x)
KomOunmnpoBanHoe 3aHsATHE
Tewma 6.6 Coneprkanue y4eOHOro Marepuana
duznueckuit CMbICT | @U3nYecKUi (MEXaHUUECKU) CMBICII ITPOU3BOIHOM
TIPOU3BOIHOM B | IIpakTnueckoe 3ansaTue Nel4
NpO(eccHOHabHbIX MrHoBeHHasi CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
3aauax
Tema 6.7 Coneprxkanue y4eOHOro Marepuana

MOHOTOHHOCTh (YHKIUH.
Touku skcTpemyma

Bo3pacranue u yObIBaHuE (QYHKIMH, COOTBETCTBHE BO3pPACTaHUS U YOBIBAaHUS
¢GyHKIMM 3HaKy nOpou3BOoAHOM. IloHsATHE MPOM3BOAHON BBHICIIETO MOPSAJIKA,
COOTBETCTBUE 3HAaKa BTOPOM NMPOU3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (PYHKLIMHU Ha
oTpe3ke. 3ajjaud Ha MaKCUMyM M MHMHUMYM. [loHsATHE acHMMITOTHI, cOCOOBI MX
orpesieNieHusi. AJTOpUTM HcCCeoBaHUs (YHKIMHM M MOCTPOEHHs ee rpaduka c
MOMOIIbIO TPOU3BOAHOMN. J[poOHO-TNHEHAsT PyHKIINS

KombOunupoBanHoe 3aHsTHE

Tewma 6.8
HccnenoBanue QyHKIUA U
MOCTpOCHUE TpaUKOB

Cogepxanue yaeOHOTO MaTepuana

HccnenoBanue (I)YHKI_II/II/I Ha MOHOTOHHOCTb U ITIOCTPOCHUC I“pa(l)I/IKOB.

KoMmOuHupoBaHHOE 3aHsTHE

Tema 6.9 HaubGomemee u

Conepxanue yuaeOHOro MaTepHasa

HauMEHbIIIEe 3HauyeHus | Haxoxxnenne HamOONBIIET0 W HAWUMEHBIIETO 3HAYCHWH (YHKIHHA, MOCTPOCHHE

byHKIIUU rpaMKOB MHOTOUWICHOB C UCIOJIb30BAHUEM allllapaTa MaTeMaTHYECKOTO aHaIu3a
KomOunupoBanHoe 3aHstue

Tema 6.10 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
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Haxoxnenue NMPUKJIATHOTO MOTYJISA)
ONTUMAJILHOIO pesynbTara | HanMeHnslee 1 Hanbosblee 3Ha4YeHne PyHKIUU
C MOMOMIBIO NPOM3BOAHON | [pakTHYeckoe 3ansTHe Ne15,16,17 6
B IIPAKTUYECKHUX 33a4ax «[IpakTrueckoe MpUMEHEHHE MPOU3BOIHOI
Tema 6.11 Cogepxanue yaeOHOTO MaTepuana
Pemenue 3amad. | Gopmynel u npaBuia quddepeHnupoBanus. McenenoBanue GyHKIHUN ¢ TOMOIIBIO
ITponsBonHas ¢pyHkuuy, ee | mpousBoaHoi. Hanbombiee 1 HaMMeHbIIee 3HAYCHUS QYHKITUH 2
IIPUMEHEHUE KonTponbnas pabora Ne 4
Paznen 7. 46
MHoOrorpaHHuKH M TeJja
BpalleHus
Tema 7.1 Coneprkanue y4eOHOro Marepuana
Bepmmnel, pebpa, rpanu | [Tonsitue MHOrorpaHHuka. Ero sjeMeHTBI: BepIIMHBI, peOpa, rpaHu. [uaroHasb.
MHOTOTpaHHHUKA Ceuenue. Boimykiible 1 HEBBITYKIIbIE MHOTOTPAHHUKH
KOMOMHMPOBaHHOE 3aHATHE 2
Tema 7.2 Coneprkanue y4eOHOro MaTepuana OK-01, OK-02,
[Tpusma, ee | [lonsarue mpusmel. Ee ocHoBanust u OokoBble rpaHu. Bricota mpusmel. [lpsmas u OK-03, OK-04,
COCTaBJIAIONINE, CEYECHHE. | HaKJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenune OK-0 5: OK-06,
[lpsmass u  mpaBuibHas | KoMOMHUPOBaHHOE 3aHSATHE 2 OK-07, OK -08,
MIPU3MBI OK - 09
Tema 7.3 Copepxanuie yaeOHOTO MaTepuana K -1.3
[Tapannenenunen, KyO. | [Tapannenenumnen, CBOWCTBA MPSMOYrOJbHOTO Mapauieienumneaa, kyo. Cedenue
Ceuenue KyOa, | Kyba, mapasurenenumneaa
napajuiefenunena KoMOuHMpOBaHHOE 3aHATHE 2
Tema 7.4 Coneprxanue yueOHOro MaTepuaa
[Mupamuna, ee | [lupamuna u ee onementhl. CeueHue mnupamuibl. [IpaBuinbHas mnUpaMuaa.
COCTABIIAIOLINE, CEUYEHHE. | YCEUCHHAs HpaMKia
[IpaBuibHas  mupaMuja. 2

VYceuennas nupamuaa

KoMmOuHupoBaHHOE 3aHATHE
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Tema 7.5 Copneprxanue yueOHOro MaTepuaa

bokoBas u nonnas | [Tnomans 60KOBOW M MOJHOW OBEPXHOCTH MPHU3MBI, ITUPAMHUIBI

IIOBEPXHOCTh npu3Mel, | KoMOMHUpOBaHHOE 3aHSTHE

MU PAMHU/IbI

Tema 7.6 Coneprkanue ydeOHOro Mareprasa

Cummerpuss B KyOe, | CHMMETpHUSI OTHOCHTEIBHO TOYKH, MPSIMOM, rmiockoctH. CuMMETpust B KyoOe,
napajulejienunese, napajuleJenunesie, NpusMe, IupamMmuie

IIpU3Me, NUpaMujie

KomOunupoBanHoe 3anstue

Tema 7.7
[Tpumepbl cummeTpuii B
npodeccuun

IIpodeccnonaibHO-OpEeHTHPOBAHHOE coJep:KaHue (copep:xaHue
NMPHUKJIAJTHOT0 MOXYJIA)

CumMmeTpus B IpUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY

IIpakTuyeckoe 3ansaTue Nel8 19,20
PGIHGHI/IC 3a4a4 Ha HpI/IMCHGHI/IC HpaBI/IJ'II)HI)IX MHOFOFpaHHI/IKOB B III/IBaf/'IHC
OKpYKaroILEe cpebl

Tema 7.8 Coneprxkanue y4eOHOro Matepuana

[TpaBunbHBIE [ToHsiTHE TPABUILHOTO MHOTOTPAHHHUKA.

MHOT'OTPaHHHKH, ux | [IpakTuyeckoe 3ansitue Ne2l

CBOHCTBa CBolicTBa MPaBUILHBIX MHOTOTPAHHUKOB

Tema 7.9 Coneprkanue y4eOHOro MaTepuana

Hununmp, ero | Humunnap u ero snementsl. CeueHnne munHapa (mapajiielbHOE OCHOBAHHUIO M OCH).

cocrasitromne. CedeHue

PazBeprka mmimHpa

LHMIMH]Ipa KomOuHnpoBaHHoe 3aHsATHE
Tema 7.10 Coneprxanue yueOHOro MaTepuaa
Konyec, ero | Konyc u ero oamemeHTel. CeueHue KoOHyca (MapajljIeIbHOE OCHOBaHUI U

cocrapsaromue. CedeHue

MPOXOJsIIee Yepe3 BEpIINHY), KOHHYecKue ceueHus. PazpepTka KoHyca

KOHYyCa Komb6unupoBanHoe 3aHsaTue

Tema 7.11 Coneprkanne y4eOHOT0o MaTeprana

VY cedeHHbI KOHYC. | YceueHHbll KoHYC. Ero oOpa3zyromas u BeicoTa. CedeHne yceueHHOro KOHyca
Ceuenue yceueHHOro | KoMOMHUPOBaHHOE 3aHSATHE

KOHyca

Tema 7.12 Coneprkanue ydeOHOT0 MaTeprana
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[ap u cdepa, ux ceueHust

Hlap u cdepa. B3aumuoe pacronoxkenue cdepsl U 1uiockoctu. CeyeHue mapa,

cepsl 2
KomOunupoBanHoe 3anstue
Tema 7.13 Coneprkanue ydeOHOro Mareprasa
ITonatue 06 o6beme tena. | [lonsrue 06 obobeme Teiaa. OObeM Kyba M HPSIMOYTOJBHOIO IMapauleseuIea.
OTtHoueHue 0o0beMOB | OObeM Tpu3Mbl W mwiMHApa. OTHOIICHHE O0BEMOB  TOJOOHBIX Tl 4
MOJIOOHBIX TeJ I'eomerprueckuii cMbICT OnpeaenuTens 3-To mopsaaKa
KombunupoBanHnoe 3ansitue
Tema 7.14 Coneprxkanue y4eOHOro Matepuana
O0bemMbl M IUIOMWAMM | OGbembl nupaMuibl 1 Konyca. O0beM mapa. [lmomaam moBepXHOCTEH Te 2
TIOBCPXHOCTCN Tl KomOunnpoBanHoe 3aHsaTue
Tema 7.15 Cogepxanue yueOHOTo MaTepuala
Kom6unanuu KoMmOuHanmu reoMeTpuuecKux Tei
MHOTOTpaHHUKOB ¥ Teld | [IpakTuyeckoe 3ansaTue Ne22,23 4
BpAICHUS OObeMbl ¥ MJI0NIA 1 MHOTOTPAHHUKOB H TEJl BPALICHUS
Tema 7.16 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue
I'eomerpuueckue NMPUKJIATHOTO MOIYJISA)
KOMOMHAIMY Ha IpakTHKe | Mcrmonp30oBaHue KOMOHMHAIMA MHOTOTPAHHUKOB W TN BpAIICHHS B MPAKTHKO-
OpPUEHTUPOBAHHBIX 3a7]a4ax 4
IMpakTuyeckoe 3ansaTue Ne24,25
Pemenne mpakTHKOOPMEHTHPOBAHHBIX 3a7ad Ha KOMOWHAIIMM MHOTOTPAHHUKOB U
TEJ BPALCHHS
Tema 7.17 Coneprxanue yueOHOro MaTepuaa
Pemenue 3a1a4. | OOBEMBI U TUIOIIAIU TTOBEPXHOCTH MHOTOTPAaHHUKOB U TEJ BPAICHUS
Mmuororpanauku U Tena | KontponabHas padota Ne 5 2
BpallICHUS
Pazen 8. 14 OK-01, OK-02,
IlepBooOpa3nas OK-03, OK-04,
mpmenere OK-05, OK-06,
Tema 8.1 Coneprxanue yueOHOro MaTepuaa OK-07
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[TepBooOpaznas (pyHKIUH.

33.2[21‘-121 O BOCCTAHOBJICHHWHM 3aKOHa ABHMXXCHHA II0 HU3BECTHOMU CKOPOCTH. IlonsTue

K -1.3

[TpaBua HAXO0XJICHUs | UHTerpupoBanus. O3HAKOMIICHHE C TIOHATHEM HHTErpajia U TEepBOOOpa3HOM st

epBOOOpa3HBIX byakun y=f(x). Pemenne 3amad Ha CBS3b MEPBOOOPA3HONW M €€ MPOU3BOIHOM,
BBIUMCJICHHE MEpBOOOpa3HON mansi jgaHHOM QyHkuuu. Tabmwma dopmyn s
HAXOXKJICHUS IEPBOOOpa3HbIX. M3yueHue npaBuiia BBIYUCICHUS IEPBOOOPA3HOM
KomOuHMpoBaHHOE 3aHATHE

Tema 8.2 Cogepxanue yaeOHOTO MaTepuaa

[Inomans KpUBOIMHEWHOW | 3amaun, NPUBOJASAIINE K TOHSATHIO ONPEICICHHOTO WHTErpajia — O BBIYMCIICHUH

Tpareum. dopMmyiia | UIOMAAX KPUBOJMHEWHOW Tpamenud, O [epeMelIeHnn To4ku. [loHsThe

Herorona — JleitOauna

onpeAenéHHOr0  MHTErpana. ['eomeTpuyeckuidi ©  (QUIUYECKHI  CMBICH

onpeneneHHoro unterpaia. opmyna Herotona— JleitOuuia

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 8.3
Heonpenenennsiii u
ONPEIECTICHHBIN HHTETPAJIbI

Coneprxkanue y4eOHOro Marepuana

IlonsTue HCOMMPCACIICHHOIO MHTCTpaJia

KombOunnpoBanHoe 3ansTre

Tema 8.4

ITonsatue 00
ONPEIEIICHHOM HHTErpasie
KaK IIJIOIAU
KPHUBOJIMHENHOMN Tpanenuu

Copepxanue yaueOHOT0O MaTepuana

FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIICHHOI'O UHTETpajia

KombOununpoBanHoe 3aHsTHe

Tema 8.5
OrmpeienieHHBI  MHTETPal
B )KHA3HU

IIpodeccrnonaIbHO-OpHEHTHPOBAHHOE
NPHUKJIATHOT0 MOAYJIf)

CoAcpiKaHue (conepslcalme

l'eomeTrpuueckuil cMmbIcT ompeneneHHoro wuHrerpaita. @Popmyna HpioToHa -
Jleibuuma.

Pemenue 3ama4 Ha mpuMEHEHUE UHTETpala Jisl BEIYUCICHUS GU3NYECKUX BEIUYUH
U IUIOIIaaeH

IMpakTuyeckoe 3ansaTue Ne26,27
Brruncnenne miomanei Kirym0o pasHoil POPMBI C OMOIIbI0 HHTETPAIOB

Tema 8.6

CogepxaHue yaeOHOT0O MaTepuana
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Pemenue 3agau. | [lepBooOpaznas pynkiuu. [IpaBuna HaxoxaeHus nepBoodpasHbix. Ee mpumenenue
[TepBooOpasnas ¢ynkiuy, | KontponasHas padora Ne 6 2
€€ IpUMEHEHUE
Paznen 9. 18
Crenenn ]| KOpPHH.
Crenennasi pyHKIus
Tema 9.1 Cogepxanue yaeOHOT0O MaTepuaa
Crenennast QyHKums, €€ | [JoHsTHE KOPHS N-Oif CTEHEHH U3 AeiicTBUTENbHOro ynciaa. OyHKIHH ¥ = VX HX
CBOUCTBA cBoiicTBa 1 rpaduku. CBOHCTBA KOPHS N-0il CTENICHU

KomM6unupoBanHoe 3aHstue 4
Tema 9.2 Copepxanue yueOHOT0 MaTepuana
[Ipeobpa3zoBanue [TpeoOpa3zoBaHre UPPATMOHATLHBIX BBIPAKECHUI
BBIPKEHHUI € KOPHAMU N- | KOMOMHUPOBAHHOE 3aHATHE 4
Ol cTereHn OK-01, OK-02,
Tema 9.3 Coneprkanue y4eOHOro Marepuana OK-03, OK-04,
CpoiictBa  crenenu ¢ | [ToHATHE CTENEHU C JIOOBIM PallMOHAIBHBIM TOKazareneM. CTeneHHble (YHKIINH, OK-05, OK-06,
paloHaIbHBIM U | UX CBOWCTBA U rpaMKu OK-07
JICHCTBUTEIbHBIM IIpakTuyeckoe 3ansitue Ne28 2
MOKa3aTeISIMU CreneHu ¢ paMOHaIbHBIM U ACUCTBUTEIbHBIM MTOKA3aTEISIMU
Tema 9.4 Coneprkanne y4eOHOro MaTepuana
Pemenne PaBHOCWIIBHOCTP MppalMOHAIBHBIX YPAaBHEHUMM W HEpPaBEHCTB. MeTonsl HX
UppallMOHATIbHBIX peuieHus. Perenne nppalnoHalbHbIX ypaBHEHUI U HEPaBEHCTB
YpaBHEHUH U HEPABEHCTB | KoMOMHHPOBAaHHOE 3aHSTHE 6
Tema 9.5 Copneprxanue yueOHOro MaTepuaa
Crenenu u KopHH. | Onpenienenue creneHHON (yHKUuU. Mcnonp3oBaHME €€ CBOMCTB IMpH pelIeHUH
CrenenHast GyHKIUSA YPaBHEHUI U HEPABEHCTB 2

KonTponsHas padora Ne 7
Paznea 10. 18 OK-01, OK-02,
Ioka3zarenbHas OK-03, OK-04,
byHKIUSA OK-05, OK-06,
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Tema 10.1
[TokazarenpHast (QyHKIHS,
€c CBOMCTBA

Copepxanue yaeOHOTO MaTepuana

CreneHbp ¢ IpOU3BOJBHBIM JIEHCTBUTENBbHBIM IOKazareneMm. OrmnpeneneHue
nokaszaTreiabHON (yHKIMM, ee CBOHCTBa M rpaduk. 3HAKOMCTBO C NMPUMEHEHHEM

nokasarenbHON (QyHKuMU. Pemienue mnokazateiabHbIX ypaBHEHUN (YHKIIMOHAIBHO-

OK-07, OK -08,

rpauIecKuM METOI0M 4
KomOunmnpoBaHHoe 3aHsATHE
Tewma 10.2 Cogepxanue yaeOHOT0O MaTepuaa
Pemenne mnokasaTenbHBIX
YPAaBHEHUH U HEPABEHCTB
Pemenne noxa3aTenbHbIX YpPAaBHEHUH METOAOM YpaBHUBAHUA IIOKa3aTeleH, 2
METO/I0M BBECHUS HOBOW MEpPEeMEHHOH, (PYHKIMOHAIbHO-TPA(QUUECKUM METOIOM.
Penenne nokaszareiabHbIX HEPAaBEHCTB
IMpakTuyeckoe 3ansaTue Ne29,30,31 6
Pemenne nokasarenbHbIX YpaBHEHUN U HEPABEHCTB
Tema 10.3 Coneprxkanue y4eOHOro MaTepuana
Cucrembl TIOKa3aTeNbHBIX | PemeHune cucreM mokasaresbHbIX ypaBHEHHN
YpaBHEHUN KomOuHmnpoBaHHoe 3aHATHE 4
Tema 10.4 Coneprkanue y4eOHOro MaTepuana
Pemenne 3a1a4. | PemieHne mOKa3aTeNbHBIX YpaBHEHUH METOJOM YPAaBHUBAHMS IIOKA3aTelew u
[TokazaTenpHast GyHKIUS METOJIOM BBEJECHUSI HOBOM NEPEMEHHON. Penenne nmokasaTebHbIX HEPABEHCTB
Konrtponbnas pabora Ne 8 2
Pa3zpea 11. Jlorapudmni. 30
Jlorapudmuueckasn
bymcs OK-01, OK-02,
Tema 11.1 Coneprkanne y4eOHOT0o MaTeprana OK-03. OK-04
Jlorapudm gucia. | Jlorapudm uncna. JlecITUHUHBIN U HaTypalIbHBIHN JIOTapuU(pMBbl, YUCIIO € OK-0 5’ OK-0 6,
JlecaTnaHbIi 1 | KoMOMHHPOBaHHOE 3aHSTHE OI’(-07 '
HaTypaJbHbIN JIorapudmsl, 4

qHuCJIo €

Tema 11.2

CogepxaHue yaeOHOTO MaTepHrala
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CpoiictBa  norapu¢mos. | CpoiicTBa norapudmon. Onepanus JorapudMupoBaHusl.

Onepanus KombunupoBanHoe 3aHstue 6

norapuMUpPOBaHUS

Tema 11.3 Cogneprkanue ydeOHOro MaTepuasa

Jlorapudmuaeckas Jlorapudmuueckas GyHKIHS U €€ CBOWCTBA

(dbyHKIIHSI, €e CBOMCTBA KoMmOnHMpOBaHHOE 3aHSTHE 4

Tema 11.4 Cogepxanue yaeOHOTO MaTepuana

Pemenue [Tonstue norapudmuueckoro ypaBHeHus. Omnepanus noTeHUHpoBaHUs. Tpu

noraprupMuICCKIX OCHOBHBIX METOJa pEIICHHs JIOTapu(MUUECKUX YpaBHEHHN: (YHKIMOHAIBHO-

YPaBHCHHH ¥ HEPABCHCTB rpadu4ecKkuid, METOJ MOTEHIMPOBAHUS, METOJ| BBEICHUS HOBOW IEPEMEHHOM.
Jlorapugmmuueckue HepaBeHCTBA 8
KombOunnpoBanHoe 3aHsaTue

Tema 11.5 Cogepxanue yueOHOro MaTepuana

Cuctemsl ANTOPUTM peIIeHUs CUCTEMBbl ypaBHEHUH. PaBHOCHIBHOCTH JorapupMUUECKUX

Jorapu(pMUIEeCcKUX YpaBHEHHIA U HEPABEHCTB

YpaBHEHUU KomM6unmnpoBanHoe 3aHsTue 2

Tema 11.6 Coneprkanue y4eOHOro MaTepuana

Jlorapudmsl B mpupoae u

TEXHUKE [Ipumenenne norapudma. Jlorapudmuueckas crnupaib B npupojae. Ee
MaTeMaTH4YeCKHe CBOMCTBA
IpaxkTuueckoe 3ansitue Ne32,33 4
Beruucnenue gorapugmon

Tema 11.7 Coneprkanne y4eOHOro MaTepuana

Pemenne 3agad. | Jlorapupmuueckass  pynkums. Pemenwe — mpocTedmux  JlorapupMHUYECKHX

Jlorapudmei. ypaBHEHUIA 2

Jlorapugpmuueckas KonTponsHas padora Ne 9

byHKIHS

Paznea 12. 10

MHo:xecTBa. JJIEeMEHTHI

Teopuu rpagos

Tema 12.1 Coneprkanue y4eOHOro MaTeprasa OK-01, OK-02,
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MHosxecTBa [TonsTne muoxectsa. [TonmMHOkecTBO. Onepanuu ¢ MHOXKECTBAMHU OK-03, OK-04,
KoMOuHMpoBaHHOE 3aHsTHE 2 OK-05, OK-06,
Tema 12.2 IIpodeccnonabHO-OPHEHTUPOBAHHOE coJepkaHue (coneprkanue OK-07,
Onepanuy ¢ MHOXECTBAMY | MPUKJIAHOTO MOYJIs1) K -1.3
Omnepanuu ¢ MHOXKecTBaMU. PelieHue npukiaaHbIx 3a1a4y
IIpakTHyeckoe 3ansaTHe Ne34 2
Pemenue npuknanHbIx 3a1a4
Tema 12.3 Cogepxanue yaeOHOTO MaTepuaa
I'pads Hctopusi BO3HUKHOBEHUS MOHATUS «rpad». 3amauu, NPUBOASAIINE K TMOHSATHIO
rpada. OCHOBHBIE MOHATHUS TEOPUU TPadoOB. 2
Tema 12.4 Cogepxanue yueOHOro MaTepuana
Pemenue 3ama4. | Onepanuu ¢ MHOXecTBamMH. OmnucaHue peaJbHBIX CUTyallud C IOMOUIbIO
MmuoxectBa, ['padbl 1 UX | MHOXKECTB.
IIPUMEHEHHE 4
IIpakTuyeckoe 3ansaTue Ne35,36
[Tpumenenue rpadoB K pelIeHUIO 3a1a4
Pazgen 13. DuemeHTHI 24
KOMOUHATOPHMKH,
CTATHCTHUKH W TeopHuu
BepPOsAATHOCTEM
Tema 13.1 Coneprkanue y4eOHOro MaTepuana OK-01, OK-02,
OcHoBHbIE noHATHs | [lepecTaHOBKH, pa3MeLIEHUS, COUETAHUS. OK-03, OK-04,
KOMOMHATOPUKHU 2 OK-05, OK-06,
KombOunupoBanHoe 3aHsrtue. OK-07, OK -08,
Tema 13.2 Conepxkanue yyeOHOro MaTepHuania OK - 09
CoOrriTHE, BEPOATHOCTL | COBMECTHBIE U HECOBMECTHbIE COOBbITHS. TeopeMbl O BEpOSTHOCTH CYMMBI K -1.3
coObiTusA.  CloKeHHE U | cOOBbITHIl. Y CIIOBHAS BEPOSITHOCTh. 3aBHCHUMbIC M HE3aBUCHMbIE COOBITHS. Teopembl
YMHOKEHHE BEPOATHOCTEN | O BEPOSITHOCTH TPOM3BENCHUS COOBITHI.
4

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 13.3

IMpodeccnoHaILHO-OPHEHTHPOBAHHOE co/iep:kaHue (conep:xkaHue
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BepositHOCTB B

NPHUKJIATHOT0 MOIYJIS)

npo¢eCCHOHATBHBIX OTHOCHUTENbHAS YacTOTa COOBITHSA, CBOMCTBO ee ycToHumBOCTH. CTaTHCTHYECKOE
3a1auax omnpezeneHue BepossTHoCcTU. O1leHKa BEPOSTHOCTU COOBITUS
IlpakTuyeckoe 3ansitue Ne 37,38 4
Penienue nmpakTu4eckux 3aad ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOIOBY
Tema 13.4 Coneprkanue ydeOHOro MaTepuasa
JuckperHas  ciydaiHas | Bugel crmywaiiHpix BennuuH. OrmpeneneHue JAUCKPETHOH CIyd4ailHOW BEJIMYMHBI.
BEJINYKHA, 3aKOH ec | 3aKOH pacupelielieHuss JUCKPEeTHOM cilydailHOM BenuuuHbl. Ee uucioBble
pacupeneneHus XapaKTEPUCTUKH 4
KomOunmnpoBanHoe 3aHsATHE
Tema 13.5 Cogepxanue yueOHOro MaTepuana
3ajmaun  Marematu4yeckou | Bapmanmonusiii psin.  [lommrom dwactor u  rucrorpamma. CraTHcTHYECKHE
CTaTUCTUKH XapaKTEpUCTHKU psiJia HAOII0JaeMbIX TaHHBIX
KombOunupoBanHoe 3anstue
4
Tema 13.6 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE cojiepKaHue (conep:xanue
CocraBieHue TabIuI U | MPUKJIATHOTO MOXYJIs)
JyarpamMm Ha IIPaKkTUKE ITepBuuHas 06paboTKa CTATUCTHUECKUX JaHHBIX. [ paduueckoe UX MpecTaBiIeHUE.
HaxosxneHue cpeiHUX XapaKTepUCTHK, HAOII0AaeMBbIX TaHHBIX
IpakTH4eckoe 3anaTue Ne39,40 4
«Pemmenue 3a1ay MaTeMaTUYECKOM CTATUCTUKHU B 3€JIEHOM CTPOUTENILCTBEN
Tema 13.7 Coneprxanue yueOHOro MaTepuaia
Pemenue 3a1a4. | DneMeHThl KoMOMHATOpuKd. CoObITHE, BepOATHOCTH cOObITHS. CloXKeHue u
DNeMEeHThI YMHO>KEHHE BEPOSTHOCTEN
KOMOUHATOPHKH, Konrtponsnas padora Ne 10 2
CTaTUCTUKH U TEOPHH
BEPOATHOCTEMN
Pasznen 14. YpaBHenus u 28 OK-01, OK-02,
HEPaBEHCTBA OK-03, OK-04,
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Tema 14.1
PaBHOCHIIBHOCTB
YPAaBHEHUH U HEPABEHCTB.
OOu1re METOAbI pereHus

Copepxanue yaeOHOTO MaTepuana

PaBHocmiibHOCTE ypaBHEeHUN W HepaBeHCTB. OmnpeneneHusi. OCHOBHBIE TEOPEMBI
PaBHOCHUJIBHBIX TEPEXOJaX B YpPaBHEHUAX M HepaBeHCTBaxX. OOmme MeTobl
pellieHus] ypaBHEHUI: Mepexo] OT paBeHCTBAa (DYHKUUN K PaBEHCTBY apryMEHTOB
JUISE MOHOTOHHBIX (DYHKIIMHA, METOJl pa3joKEHUs Ha MHOXKUTENM, METOJ BBEJICHUS
HOBOU NEpeMEHHOM, (DYHKIIMOHAILHO-TpapruaecKuii METOT

KomOunupoBanHoe 3anstue

Tewma 14.2 Cogepxanue yaeOHOTO MaTepuaa
I'paduuaeckuii meTon | O0mue MeTo bl pelIeHus] HEPaBEHCTB: MEPeX0 ] OT CPAaBHEHMS 3HAYCHUH (HyHKIIHIA
pelieHus YPaBHEHMH, | K CPaBHEGHUIO 3HAYCHUW apryMEHTOB JUIS MOHOTOHHBIX (YHKIHMHA, METO
HEpPaBEHCTB UHTEpBAJIOB, (YHKIHOHATIBHO-Tpaguueckuil metoa. I'paduueckuii meton perieHus
YpaBHEHM U HEPABEHCTB
KomOunmnpoBanHoe 3aHsATHE
Tema 14.3 Coneprkanue y4eOHOro Marepuana

YpaBHEHHsI U HEPABEHCTBA

Onpenenenne wmonyns. Packpeitue Moayns 1o omnpeneneHuto. Ilpocreiime

C MOZyJIEM YpaBHEHHUS M HEpAaBEHCTBA ¢ MoayieM. [IpumMeHeHne paBHOCWIIbHBIX IEPEXOJI0B B
OIPECIICHHBIX TUIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM
KomOuHmnpoBaHHoe 3aHsATHE

Tema 14.4 Coneprxanue yueOHOro MaTepuaa

VYpaBHEHMsI U HEPABEHCTBA
C rmapaMeTpaMu

3HaKOMCTBO ¢ napameTrpoMm. [Ipocreiinyie ypaBHEHNs 1 HEPABEHCTBA C ITapaMeTPOM

KombOununpoBanHoe 3ansTHe

Tema 14.5

CocraBiieHne W pelieHue
npogecCHOHANIBHBIX 3a/1a
C IIOMOIIBIO YPaBHEHUU

IIpodeccrnona/IbHO-OPHEHTHPOBAHHOE
NPHUKJIATHOT0 MOAYJIf)

CodcpiKaHue (conepslcalme

Pemenne TekcTOBBIX 3a1a4 HpO(i)CCCI/IOHaJIBHOFO COJACPpIKaHUA

IpakTnyeckue 3ansaTusaNe41,42,43
«CocTtaBieHue u penieHrne mpoecCHOHATBHBIX 337249 C TTIOMOIIBIO YPAaBHEHHIN

Tema 14.6

Coneprkanne yaeOHOr0o MaTepurana

OK-05, OK-06,
OK-07,
K -1.3

43




Pemenue 3agad. | OOmMe MeTobl pelIeHUs YpaBHEHUH. YpaBHEHUS U HEPaBEHCTBA C MOJIYJIEM H C
VYpaBHEHHUs U HEpABEHCTBA | llapaMeTpamu

IpakTnyeckoe 3ansitue Ne44,45 4

«[IpuMeHeHre MaTeMaTHYECKUX METOJI0B IS

peLIeHUs coJiepKaTeIbHbIX 33aJa4 U3 Pa3IMUHbIX 00JacTel HAyKU U IPAKTUKM.
Koncynbranus 12
IIpomexyTounas arrecranus (JK3amMeH) 6

Bcero: ‘ 340




3. YciaoBus peaju3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. lnsa peanu3anuu NPOrpaMMbl JUCHMIJIMHBI J0JKHBI ObITh NMPETYyCMOTPEHBbI CJeAYIOIIHe
crenuaJbHble TMOMeENIeHUs: KaOWMHET MaTeMaTUKH, OCHANICHHBIH MEOeNbi0 M CTAlMOHAPHBIM
000pyI0BaHUEM, B TOM YHCJIE:

— Me0enb yueHnyeckas - 13 cronoB, 26 CcTyIbeB,

— JI0CKa yuyeHuueckas - 1 mryka,

— TIK - 1 mTyka,

—  CTOJ YYMTEJbCKHUI PACHIMPEHHBIN C BBIKATHOW TyMOOH - 1 mTyKa,

— 1mkad OTKPHITHIN - 1 mTYyKa,

— mkad yrioBou - 2 MTYKH.,

— JKK-nmanens.

3.2. UndopmanuonHoe odecrieyenne o0yueHust

HMHCTpYKTUBHO-HOPMATHUBHAsI JOKYMEHTALUS.

YuebHo-IporpaMMHasl JIOKyMEHTallMs: NpUMepHas IporpaMMa IO AUCHUIUIMHE, pabodas
IIPOrpaMMa, KaJeHIapHO-TEMATHYECKUH TUIaH.

VYuebHOo-MeToauYecKass JOKyMEHTalus: Y4eOHO-METOAMYECKHE KOMIUIEKCHI [0 TeMaM
TVCUUIUIAHBL JUIS 3aHATUH, COOPHUKH TECTOBBIX 33JaHWN M CHTYallMOHHBIX 3a7ad MO AMCLIUIUINHE.
VYyeOHO-HAIISIIHBIE TIOCOOMS: TUIaKaThl, Y4eOHO-METOAMYECKHE W3HaHUs. YUueOHO-HArJsIHbIC
nocodus, obOecreunBalome TEMaTHYECKUEe WILIIOCTpalMu 1o paboueil mporpamMme, IUIaKaThl
(I'paduk  mokazarenpHOM  ¢yHkumu, Ipadpux  morapudpmmyeckoit  pynkmum, IlpaBuma
middepenumpoBanus, [IpaBuna unHTerpupoBanus, CBoiicTBa KopHed u cremeHel, [loctpoenue
rpaduKoB (PYHKIUI ¢ TOMOIIBIO IPOU3BOTHON).

Mogenyu: MHOTOTpaHHHMKOB, TEJI BPALLEHUS, MPABWIBHBIX MHOIOIPaHHUKOB. TpaHcnoptup,
JUHEWKH, IUPKYIb 171 Tocku. [IpesenTanmu, Bu1eopUIbMbl IO TEMaM.

s peanuzanuu nporpamMmbl OnOanoTedHbI GoHA 00pa3oBaTeNbHON OpraHU3alMy JA0JKEH
UMETh T[eYaTHblE€ W/WIK D3JIEKTPOHHbIE 00pa3oBaTelibHble W  HMH(POPMAIMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHBIE JIJISl KCIIOJIb30BAHHUS B 00pa30BaTENIbHOM IIpOLieCcCe, HE CTaplue MATH JeT C
MOMEHTA U3/IaHusl.

OcHoBHbIE yUeOHbIe U3IaHUS

1. MaremaTrka: anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHajHM3a, TeoMeTpus. Anredpa u
Hayajia MaTemMatuueckoro ananmusa. 10-11 kmaccel: 6a30BbIii 1 yrnyOn€HHbINA ypoBHU : yueOHuK / 111
A. Amumog, FO. M. Konsirun, M. B. Tkauésa [u ap.]. — 11-e uzg. — Mocksa : [Ipocsemienue, 2023.
— 464 c. — ISBN 978-5-09-107210-5. — TekcT : 21eKTpOHHBIN // DNEeKTPOHHBIN pecypc nudpoBoi
o0OpazoBaTenbHON cpenbl CIIO PROFob6pazoBanue : [caiit]. — URL:
https://profspo.ru/books/132452 (nata obpamenus: 12.05.2024). — Pexxum goctyna: st aBTOPU3HUP.
0JIb30BaTENEN

2. Martemaruka: anrebpa ¥ Hayajla MaTeMaTHYeCKOTO aHalu3a, reoMeTpus. ['eomerpusi:
10-11 xmaccel: 6a30BbIN U yrayOonénuslit yposau : yueOnuk / JI. C. AtanacsH, B. @. byrysos, C. b.
Kamommes [u ap.]. — 11-e uzn. — Mocksa : [Ipocsemenue, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — TekcT : 2IIeKTpOHHBIN // DIEKTPOHHBIA pecypc MU(GPOBO 00pa30BaTEILHONU CpPEIbI
CIIO PROFoo0pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132455 (nara oOpamieHus:
12.05.2024). — Pesxxum pocTyna: 1Jis aBTOPH3HP. MOJIb30BaTeeh

3. Martemartuka: anreOpa ¥ Hayalla MaTeMaTUYECKOTO aHanu3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTu4deckoro anaiamsa. 10 kmacc: 6a30BbI U yriryOn€HHbI ypoBHH : yueOHUK / C. M.
Huxkonwsckuii, M. K. Iloramos, H. H. Pemernukos, A. B. IlleBkun. — 10-e¢ u3n. — Mocksa :
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IIpocemenne, 2022. — 434 c. — ISBN 978-5-09-101573-7. — TekcT : B3JEKTPOHHBIA //
DOnekTpoHHBIA pecypc nudpoBoi obpazosatenbHOU cpenbl CIIO PROFob6pa3oBanue : [caiiT]. —
URL: https://profspo.ru/books/132300 (nata oOpamienus: 12.05.2024). — Pexxum goctyma: s
aBTOPU3HP. MOJIb30BATENEH

4. Maremaruka: anreOpa ¥ Hadalla MaTeMaTUYECKOTO aHaium3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTH4ecKoro aHaiau3a. 11 kmacc: 6a30BbI M yriryOJE€HHBIN ypoBHU : yueOHUK / C. M.
Hukonwckuii, M. K. Iloranmos, H. H. Pemernukos, A. B. IlleBkun. — 9-¢ u3g. — Mocksa :
[Ipoceemenune, 2022. — 464 c. — ISBN 978-5-09-101574-4. — TekcT : SJCKTPOHHBIA //
DneKTpoHHBIH pecypc nudpoBoii odpazoBarenpHOl cpenbl CIIO PROFob6paszoBanue : [caldT]. —
URL.: https://profspo.ru/books/132303 (mara obOpamienus: 12.05.2024). — Pexxum moctyma: s
aBTOPU3UP. M10JIb30BaTENICH

5. Martemaruka: anredpa ¥ Hayalla MaTeMaTUYeCKOro aHanusa, reomeTpus. Anredpa u
Hayaja maremMaTuyeckoro ananms3a. 10 kmacc: 06a30BbId M yriyOJNEHHBIA YpOBHHU : y4eOHUK JUISA
obmeobpaszoBarenbubix opranuzaruii / F0. M. Konsrun, M. B. TkauéBa, H. E. ®&noposa, M. M.
[la6ynun. — 10-e u3a. — Mocksa : [IpocBemenue, 2022. — 385 ¢. — ISBN 978-5-09-101569-0.
— Teker : anekTpoHHBIA // DIEKTPOHHBIM pecypc HU@PpPoBoil obpazoBarenbHOU cpensl CIIO

PROFoo0pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132301  (mata oOpaieHus:
12.05.2024). — Pexxum poctyna: s aropusup. [loabp3oBaTeneii
6. Maremaruka: anreOpa ¥ Hadalla MaTeMaTUYECKOTO aHaim3a, reoMeTpus. Anredpa u

Hayaja MareMaTHYecKoro aHanu3a. 11 kmacc: 0a30Bblid M yriyOJIEHHBIH YPOBHHU : yYEOHUK JUIS
obmeoOpazoBarenpHbIx opranu3amuii / FO. M. Komsrun, M. B. TkauéBa, H. E. ®&noposa, M. .
[abynun. — 10-e u3g. — Mocksa : [IpocBemenue, 2022. — 385 ¢. — ISBN 978-5-09-101570-6.
— Teker : 2MEKTpOHHBIA // DIEKTPOHHBIM pecypc mu@poBoi obOpaszoBarenbHOU cpensl CIIO
PROFo0pa3oBanue : [cait]. — URL: https://profspo.ru/books/132304  (mata oOpaiueHus:
12.05.2024). — Pesxxum pocTyna: [Jisi aBTOPU3HP. MOJIb30BaTeIeH

JlonoTHUTeIbHBIE y4eOHbIe U31aHUSA

7. bensix, C. B. Kapmannsiii cipaBounuk no marematuke / C. B. benbix. — PocToB-Ha-
Hony : ®enmkc, 2013. — 239 c¢. — ISBN 978-5-222-21586-9. — Tekct : 31eKTpOHHBIA //
DOneKTpoHHBIH pecypc 1uppoBoit obpazoBarenbHoil cpeabl CIIO PROFoOpasoBanue : [calfT]. —
URL: https://profspo.ru/books/58944 (mara obOpamenus: 12.05.2024). — Pexum goctyma: s
aBTOPU3HP. NOJIb30BATENEH

8. banasn, 3. H. CnpaBounuk mo maremaruke st moarotosku k [MA u EI'D / 3. H.
banasn, 3. H. KacnapoBa. — PocrtoB-Ha-/lony : ®enukc, 2014. — 188 ¢. — ISBN 978-5-222-22079-
5. — TekcT : AMeKTpOHHBIN // DNeKTpOHHBIH pecypc nudpoBoi obOpazoBarensHOl cpeast CIIO
PROFoo0pa3oBanue : [caiit]. — URL: https://profspo.ru/books/59439 (mara oOpameHus:
12.05.2024). — Pexxum noctyna: s aropusup. [loip3oBaTeneit

9. XKasnepuuk, B. D. CnpaBounuk no maremaruke u ¢usuke / B. 3. Xasnepuuk, JI. 1.
Maiicens, 10. 1. CaBunoBa. — 3-e u3a. — MuHck : Bemiimas mxoia, 2022. — 400 ¢. — ISBN
978-985-06-3386-6. — TeKkcT : 2MeKTPOHHBIH // DNEKTPOHHBINA pecypc nudpoBoil 00pa3zoBaTeNbHOM
cpenpi CITO PROFoGpasosanue : [caiit]. — URL: https://profspo.ru/books/129956  (mara
obpamienus: 12.05.2024). — Pexxum octymna: At aBTOPU3HP. MOJIb30BaTENeH

HHurepHer-pecypcesl

10.  Bcepoccuiickue mpoBepodHble paboThl B 00pa3zoBaTenbHBIX opranmzamusx CIIO.-
®UOKO [odpunmansubiii caidt] - URL: https://fioco.ru/vpr-spo (mata obpamenus: 12.05.2024). -
TekcT: 2neKTpOHHBIN

11. «MatemaTdeckoe oOpa3oBaHUE» — DIEKTPOHHAs OWOIMOTeKa MO MaTeMaTHKe U
BOMpocaM ee mpernoaaBanus. [caitr] - URL: https://www.mathedu.ru/ (mara oopamierus: 12.05.2024).
- TeKcT: 31eKTPOHHBIH

12. Oopa3osarenpubiii mopran CIAM T'MA. [caiit] - URL: https://sdamgia.ru/ (marta
obpamenusi: 12.05.2024). - TekcT: 271eKTPOHHBIH
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13. OTkpbIThIH KOMUTEK. Matemaruka. - URL: https://mathematics.ru / (nara obparenus:
12.05.2024). - TeKCT: 27€KTPOHHBIIH

14. CnpaBoyHUK o MaTeMaTHUKe st IIKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.ntm / (mata oOpamenus: 12.05.2024). - Tekcr:
JJIEKTPOHHBIN.

15. Cpennsis MmaremaTrueckas mHTepHeT mkona. - URL: http://www.bymath.net/ (marta

obpamienust: 12.05.2024). - TekcT: 37eKTPOHHBIH.
4. KoHTPOJIb H OlleHKA Pe3yJIbTATOB 0CBOEHHUs 00111e00pa30BaTeIbHOM JUCHHMIIIHHBI

KOHTpOJIb H OLCHKA PE3YyJIbTaTOB OCBOCHUA O6IHCO6p&30BaTeHBHOﬁ JAUCHUIIIIMHBI PACKPBIBAIOTCA

uepe3 AUCIHUIINIMHAPHBIC

pe3yJIbTaThl,

HaITpaBJICHHBIC Ha

dhopmupoBanue

o0mmx

HpO(bCCCI/IOHaJ'IBHBIX KOMHCTCHHI/Iﬁ I10 pasaciiaM U TEMaM COACPIKAHUA y‘IC6HOFO mMarepuaJia.

Oo6masi/npodeccuonanbHast Pasznen/Tema Tun oneHoYHbIX
KOMIIeTeHIIUsI MepOnpUsITHS

OK 01. Beibupats criocoOb1 P1, Tema 1.1, 1.2, 1.3 H-O/CS, 14,15, | TecrupoBanue
peleHus 3a1a4 1.6 YcTHBII onpoc
npodeccHoHaTbHOM P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuit
exreLroCTH B 3, Towst 1.1,32, 33 Tlole, 3.4 aicrant
TIPUMCHHITC/IEHO P4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | HAMBUIYaIbHAS
K Pa3JINYHBIM KOHTCKCTaM T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeITbHAS

P 5, Tembi 5.1, 5.2 pabora

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3ysbTaToB

P7 Temo1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

NPaKTHYECKHX padoT
3amuTa TBOPYECKHX
pabor

3amura
VHTUBHTyaJIbHBIX
IIPOEKTOB
KonTponbnas pabora

P 12, Temst 12.1, 12.2, 12.3, 12.4 Bemonsente

P 13, Temnt 13.1, 13.2,13.3,13.4, 13.5 | PK3aMCHAUMOHMAbIX

IT-o/c, 13.6 3alaHnu

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

IT-o/c, 14.6
OK 02. Ucnons30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPEJICTBA 1.6 VYcrHbIi onpoc
[IOUCKA, aHATIHM3a U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 IT-0/¢, | Maremaruueckuii
HHTCPTIpETatiit 12>2 Temsi 3.1, 3.2, 3.3 [-o/c, 3.4 JHKCTAHT
HHpOpMaLHH, 1 P4 Tempi 41,42, 43, 44,45, 46,47 | NHAMBHIyaIbHAs
WH(POPMAIIMOHHBIC -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIbHAS
TEXHOJIOTHU JIJIsl BBIIONMHEHUs. | P 5, Temsr 5.1, 5.2 pabota
3a/1a4 npodeccuoHaNbHON P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

3
lMpogeccuoHanbHoe-opueHMUPo8aHHOE CoOepHaHue
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ACATCIIbHOCTH

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temn 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/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, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

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

pe3yabTaToOB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
UH/IUBUYaJIbHBIX
IPOEKTOB
KonrponbHas pabora

P 12, Tems 12.1, 122, 12.3, 124 Bemonetie

P 13, Temsr 13.1, 132, 13.3, 13.4, 13,5 | JNGaMCHALHOMHBIX

I-o/c, 13.6 Sanarmy

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

I1-o/c, 14.6
OK 03. [lmanupoBats 1 P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
peanu3oBbiBaTh cobcTBenHOE | 1.6 VYeTHbII onpoc
po(ecCHOHANTBLHOE U P2, Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuii
PHTHOTHOE pASBITHE, 12>§ Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4 Jierant
TpCAIPUHUMATCIIBCKYIO P 4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIHAMBUAYaIbHAT
JCSTEILHOCTD B -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEeIIbHAS
npodeccuoHanbHOU chepe, P 5, Temsr 5.1,5.2 pabota
HCIIOJIB30BATh 3HAHUS 110 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(bMHAHCOBOMW I'PAaMOTHOCTH B 6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c, 6.11 pe3yNabTaToOB

PA3JIMYHBIX ) XU3HCHHBIX

P7, Tems1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

IPAKTUYECKUX padoT

CUTYyaIHsIX 3arura TBOPUECKUX
7.12,7.13,7.14,7.15,7.16, 7.17 paboT
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 SammTa
P9, Temr1 9.1,9.2,9.3,9.4,9.5 HHHBH Ty AT HBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 HPOCKTOB
P11, Temsr 11.1,11.2, 11.3 TI-0/c,
11.4,11.5,11.6 T-o/c, 11.7 Konrporeras pabora
P 12, Temsr 12.1, 122, 12.3, 12.4 Brmosmenne
P 13, Temsr 13.1, 13.2,13.3, 134, 13,5 | PN3aMCHALHONHBIX
IT-o/c, 13.6 3ajaHnn
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6
OK 04. DddexTuBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aMMOJAEHCTBOBATh 1 1.6 YcerHbIN onpoc
paboTaTh B KOJUIEKTUBE U g 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/e, | Maremarnueckuit
roMare P 3, Temst 3.1, 3.2, 3.3 [T-o/c, 3.4 AHICTART
P4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | HAMBUIYaTbHAS
IT-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATEJIbHAA
P 5, Tems 5.1, 5.2 pabora
P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasnenue
6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaTOB

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,

MpaKTUYECKUX padoT
3amuTa TBOPUYECKUX
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7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1,10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

pabot

3amuTa
WHIMBUIYaIbHBIX
IPOCKTOB
KonTponbHas padoTa

Brinonnenue

P12, Temsr 12.1,12.2,12.3,12.4 SK3aMEHAIHOHHBIX

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

IT-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6
OK 05. OcymiecTBasTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
YCTHYIO U TUCbMEHHYIO 1.6 VYcrHblit onpoc
KOMMYHHKAIIHIO Ha P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | MaremaTiueckuii
TOCYJIapCTBEHHOM SI3BIKE 12)2, Temsr 3.1, 3.2, 3.3 T-o/c, 3.4 JUKTaHT
Poceuiickoid ®eaepauum ¢ P4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | HAMBUIYa/IbHAS
y4eToM 0coOeHHOCTEeH I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATEIIbHAS
COLIMAIIBHOT'O U KYJIBTYPHOI'O PS5, Temnr 5.1,5.2 pabora
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | IlpencraBnenue

1.6 pe3yIbTaToB

2’62, Temur 2.1, 2.2, 2.3, 2.4, 2.5 Tl-o/c, NPaKTHYECKUX PaboT

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temn14.1,4.2,43,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

P5, Temrr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1T-0/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
II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6P 9, Temn1 9.1, 9.2, 9.3,
9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3

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

3aiuTa TBOPUECKUX
pabor

3amura
WHIUBUTYAJIbHBIX
MIPOEKTOB
KonTpomnbHas pabora
Brimonnenue
9K3aMCHALIMOHHBIX
3aJaHuM
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P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 06. ITposBasaTh
IPaX<TaHCKO-
MAaTPHOTHUYECKYIO MTO3HUIIHIO,
JICMOHCTPHPOBATh
OCO3HAaHHOE MOBEACHNE HA
OCHOBE TPAIUIIMOHHBIX
0011IeUeIOBEUEeCKUX
IIEHHOCTEH, B TOM YHCIIC C
Y4ETOM rapMOHH3AIHH
MEKHAIMOHAIBLHBIX U
MEXPETUTHO3HBIX
OTHOIIICHHUH, IPUMEHSTh
CTaHIapPThI
AHTUKOPPYIITUOHHOTO
[TOBEICHUS

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temn1 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/¢,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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

TectupoBanue
VYcerHblit onpoc
Maremarnueckuit
JTUKTAHT
NunuBunyanbHas
CaMOCTOSTENIbHAS
paborta
IIpencraBnenue
pe3yJIbTaToB
NPaKTUYECKUX paboT
3aiuTa TBOPUYECKUX
pabor

3amura
WHIUBHUIYaJIbHBIX
MIPOEKTOB
KonTposabnas padora

Brinonnenue

9K3aMEHAIIMOHHBIX

3aJIaHUN
OK 07. ConenicTBOBaThH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COXPaHEHHIO OKpYXKaroen 1.6 YcrHbIi onpoc
cpebl, pecypcocbepexennto, | L 2> Temst 2.1, 2.2, 2.3, 2.4, 2.5 I-0/¢, | \aremaruueckuit
MPAMEHSTh 3HAHIA 00 B 3, Towst 1.1,32, 33 Tlole, 3.4 kT
M3MCHCHUM KIUMaTa, P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | HAMBAIyaIbHA
TIPUHITUITBI OEPEHKITNBOTO -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNTbHAS
MPOU3BOJICTBA, 3 (HEKTUBHO P 5, Temsr 5.1, 5.2 pabora
JICHCTBOBAThH B P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
Ype3BbIYAHBIX CUTYaLUAX 6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3ysbTaToB

P7 Temo1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/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, Tems! 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, 104
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

MPAKTHYECKUX paboT
3amuTa TBOPUYECKUX
pabort

3amura
WHIMBUIYATbHBIX
MIPOEKTOB
KonTpomnpHas pabota

P 12, Tems 12.1,12.2,12.3, 12.4 Bemosmenne
P 13, Temsi 13.1,13.2,13.3, 134, 13,5 | PXGaMCHALHONHBIX
-o/c, 13.6 3ajiannn
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
OK 08. Ucnonb30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue

cpencTBa PU3NUECKOU
KYJIBTYPBI JJIsl COXpAaHCHUS U
YKPETICHUS 3]I0POBbS B

1.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7

VYeTHbII onpoc
Maremarunueckuii
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nporecce npodeccnoHanbHON
JESITebHOCTH U TOJICPKAHUS
HEOOXOAMMOTO YPOBHS
¢buznveckoi
HOATOTOBJICHHOCTH.

IT-o/c, 4.8,4.9,4.10, 4.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/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 10, Temsr 10.1, 10.2, 10.3, 10.4

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

JIMKTaHT
NuauBunyanbHas
CaMOCTOSATEIIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX padboT
3anmTa TBOPYECKHUX

pabor
Brmonaenune
9K3aMEHAI[MOHHBIX
3aJaHui
OK 09. ITons3oBarncst P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
npodeccruoHanbHOI 1.6 YeTHBIIT ompoc
JOKyMEHTAIeH Ha P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 MaTeMaTHaecKuii
rOCyJ1apCTBEHHOM U P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7
WHOCTPAHHOM SI3BIKaX. IT-o/c, 4.8, 4.9, 4.10, 4.11 FUKTART
P 7, Temsi 7.1,7.2,7.3,7.4,7.5, 7.6, Wuausunyanbnas
7.7 -0/c,7.8,7.9, 7.10 I-o/c, 7.11, CaMOCTOATCIbHAS
7.12,7.13,7.14,7.15, 7.16, 7.17 pabora
P 10, Temsr 10.1, 10.2, 10.3, 10.4 Ilpencrasnenue
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 pe3yIbTaToB

IT-o/c, 13.6

MPAKTHYECKUX paboT
3aiuTa TBOPUYECKUX

pabor
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN
IIK 1.3. BemonssTs P 1, Tema 1.3 TectupoBanue
rpaduueckue paboThl MO P 3, Temsr 3.3 VCTHBIH onpoc
COCTaBJICHUIO P 4, Tems1 4.7 MareMaTnueckuii
KapTorpaguueckux P 6, Tems1 6.10
JUKTaHT
MaTepuaoB. P 7, Temsr 7.7, 7.16 1 R
P 8, Temsr 8.5
P 12, Temsi 12.2 CaMOCTOSITeNIbHAS
P 13, Temsr 133, 13.5, 13.6 pabora
P14 145 [IpencraBnenue
pe3yNbTaToB

MPAKTHYECKUX padoT
3amura TBOPYECKUX
pabot

Brimonnenue
9K3aMEHAIMOHHBIX
3aJJaHuN
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