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npodeccuit, cnermanbHocTel 38.00.00 DxoOHOMHUKA U yIIpaBIeHUE
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJBbHOU JUCHUIIJIMHBI «<MATEMATHUKA»

1.1. MecTro AMCHMIUIMHBI B CTPYKTYpe 00pa30oBaTebHOM MPOrpamMmbl

CIIO:
O6meoOpazoBaTenbHas JuCHUIUIMHA «MaTemaTuka» sBIsIeTCsl 00s13aTeIbHOM
4acThlo 00111€00pa30BaTeIbHOIO LIMKIJIA 00pa30BaTeIbHON MPOTrPaMMbl B COOTBETCTBUU
¢ ®I'OC CIIO no cneunanbHocT 38.02.03 OnepanmoHHas JeITeIbHOCTh B JIOTUCTUKE

1.2. lesan u nu1aHupyemble pe3yJIbTaThbl 0CBOCHUS] AUCIHUIIJIMHBI:

1.2.1. Heab aAucHUIIMHBI

Coneprxanue mporpaMmbl 0011e00pa30BaTeIbHON TUCIUTLTUHE «MaTemMaTHKa»
HalpaBj€HO Ha JOCTWXKEHUE pe3yJbTaTOB €€ W3YyYeHUs B COOTBETCTBUU C
tpedoBanusiMu GI'OC COO ¢ yuetom mpodeccuonanpHoi HarnpabieHHocTH OI'OC
CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUS 00mI€00pa30BaTEILHOM
aucauIJIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco6o0¢ 3HaueHre TUCIUILUIMHA UMeeT pu popmupoBanuu u pazsutuu: OK 01,
OK 02, OK 03, OK 04, OK 06, OK 07 u JIP 3, 4, 6, 7, 8, 13, JIP-KK 1, JIP-COII-1-3

JIMYHOCTHBIE Pe3yJIbTAThI

JIP 3  JleMOHCTpUpYIOLIMH  NPUBEPKEHHOCTb  TPAJAULMOHHBIM  JYXOBHO-
HPABCTBEHHBIM LIEHHOCTSAM, KyJbType HaponoB Poccuu, mnpuHIunam 4ecTHOCTH,
NOPSIOYHOCTH, OTKPBITOCTH. JIeHCTBYIOIMI U OLICHUBAIOLIUI CBOE MOBEIECHUE U MOCTYIIKH,
IIOBEJICHNE M TMOCTYIKH APYIHX JIIOAECH C NMO3HLIMM TPAZULMOHHBIX POCCHUMCKHUX IyXOBHO-
HPaBCTBEHHBIX, COLMOKYJIBTYPHBIX LICHHOCTEH M HOPM C y4E€TOM OCO3HAHMs IOCIJIECICTBUI
nocTynkoB. [OTOBBII K J€T0BOMY B3aUMOJEHCTBHIO M HEQOpMalbHOMY OOIICHHIO C
IIPEACTABUTEISIMA PA3HBIX HAPOJIOB, HALIMOHAIIBHOCTEH, BEPOUCIIOBEAAHUM, OTIIMYAIOIIUN UX
OT YYaCTHHMKOB I'PYII C JECTPYKTUBHBIM M JACBUAHTHBIM IOBEACHUEM. [|eMOHCTPUPYIOIIUI
HENPUATHE COLMAJIBHO ONACHOTO IOBEACHMS OKPYXKAKOUIMX M NPEAyNpEeKNAOINANA €ro.
[TposBisAOmINN yBa)KEHME K JIIOASM CTaplLIEro IOKOJIEHHsS, TOTOBHOCTh K Y4YacTHIO B
COLMAJIBHOM MOJJIEP/KKE HYKIAOUIUXCS B HEX.

JIP 4 [IlposBisionii u JEMOHCTPUPYIOIIMHA YBa)XK€HHUE K TpYAy YEIOBEKa,
OCO3HAIOUIMHA LIEHHOCTh COOCTBEHHOTO TpyAa M TpyJda APYTrux jroaed. ODKOHOMHYECKU
AKTUBHBIH, OpPHUCHTUPOBAHHBIM HA OCO3HAHHBIA BBIOOp cdepbl MPOPECCHOHATHLHOM
NESTETbHOCTH C Y4YeTOM JIMYHBIX JKM3HEHHBIX IUIAHOB, IMOTPEOHOCTEH CBOEH CceMbH,
poccuiickoro  oOmecTBa. BpIpaxarommii  OCO3HaHHYI0 TOTOBHOCTh K  IOJYYEHHIO
npo¢eCCUOHAIIBHOTO 00pa30oBaHMsl, K HEMNPEpPHIBHOMY OOpa30BaHUIO B TEUYEHHE >KU3HU
JIeMOHCTPUPYIOIIMI ITO3UTUBHOE OTHOILIEHHUE K PEryJUPOBAHUIO TPYAOBBIX OTHOLICHUMU.
OpueHTHpOBaHHBIN HA cCaMO0Opa30BaHuE U MPO(ECCHOHATBHYIO IIEPENOATOTOBKY B YCIOBHIX
CMEHBI TEXHOJIOTUYECKOTO YKJIaJa U COITYTCTBYIOIINUX COLMAIbHBIX NIepeMeH. CTpemsiuics
K (OpMHpOBAHHIO B CETEBOW Cpele JUYHOCTHO M MPO(GECCHOHATHHOTO KOHCTPYKTHBHOTO
«un(poBOTO CrIeaa»



JIP 6 OpueHTupoBaHHBI Ha NPOPECCHOHATBHBIC JOCTIDKEHUS, JIEATEIBHO
BBIpYKAIOIMH [M03HABATENbHbIE HHTEPECHI C YYETOM CBOMX CIIOCOOHOCTEH, 00pa3oBaTEIbHOTO
¥ Ipo(eCCHOHATBHOTO MapIIpyTa, BBIOPAaHHOW KBaTH(pUKAIIUN

JIP 70co3Hatonmii 1 JeATeIbHO BBIPAKAIOIINUNA PUOPUTETHYIO LIEHHOCTh Ka)a0u
4eJI0BEYECKOM )KU3HU, YBAKAIOIINNA IOCTOMHCTBO JMYHOCTH KaXKIOTO YeJIOBEKa, COOCTBEHHYIO
U 4YYXYyI YHHUKaJbHOCTb, CBOOOJY MHPOBO33PEHUYECKOrO0 BBIOOpA, CaMOOIMPEICICHHUS.
[IposiBnsiromuii 6epexIMBOE U UyTKOE OTHOILIEHUE K PEIMTUO3HON MPUHAIJIEKHOCTH KaX0T0
YeJIOBEKa, NPEAYNPEAUTEIbHbIII B OTHOLIEHUM BBIPAKEHUSI MPAaB M 3aKOHHBIX HHTEPECOB
JIPYTUX JTOAEH

JIP 8 IlposBidromuii W JEMOHCTPUPYIOIIMM YBaXEHHE 3aKOHHBIX HHTEPECOB
U TIpaB TMPEACTABUTENICH PA3IMYHBIX ITHOKYIBTYPHBIX, COIIMANBHBIX, KOH()ECCHOHAIBHBIX
rpynn B pOCCUIICKOM OOIIECTBE; HAIIMOHAJIBLHOTO IOCTOMHCTBA, PEIUTHO3HBIX YOEKACHUM C
y4€ToM COOJII0JeHUST HEOOXOIMMOCTH oOOecreYeHus] KOHCTUTYLMOHHBIX IpaB U CBOOOJ
rpaxzaad. lloHMMarOmWMi W AEATEIBHO BBIPAKAKOMNWN L[EHHOCTh MEXPEIUTHO3HOTO U
MEXHAlMOHAJBbHOIO COrjacusi JIIOJeH, Tpa)kaaH, HaponoB B Poccum. Bripaxaromuii
CONPHUYACTHOCTh K MPEYMHOXXEHUIO U TPAHCISIUU KYJIbTYPHBIX TpPaguUUid U LIEHHOCTEHN
MHOTOHAIIMOHAJIBHOTO ~ POCCHMCKOrO  TOCYyAapcTBa, BKIIOYEHHBIH B  OOIECTBEHHBIE
VHHIMATHUBBI, HAITPABIICHHBIE HA UX COXPAHEHHUE.

JIP 13 CoGmromaromuii B cBoel MpodecCHOHATBHON AESITEIHPHOCTH STHUYECKHE
NPUHIUIIBL: YECTHOCTH, HE3aBUCHUMOCTH, npodeccuoHaIbHOro CKEeNTUIU3Ma,
MPOTUBOACUCTBUS KOPPYIIUA U SKCTPEMHU3MY, OONANAIOIIUNA CUCTEMHBIM MBIIIJICHUEM H
YMEHHEM NPUHUMATh PEIICHHUE B YCIOBUAX PUCKA U HEONIPEAEIEHHOCTH

JIP-KK-1 ITpu3Haroniuii IEeHHOCTh HEMIPEPHIBHOTO 00Pa30BaHUsI, OPUCHTUPYIOIIHICS
B M3MEHSIONMEMCSI PhIHKE Tpy/a, n3beraronmii 6e3paboTHIIbI; YIIPABISIOMANA COOCTBEHHBIM
npo(ecCHOHABHBIM pa3BUTHEM; PE(ICKCHUBHO OICHUBAIONIUN COOCTBEHHBIN >KH3HEHHBIN
OIBIT, KPUTEPUHU JTUYHOM YCIIEIIHOCTH.

JIP-COII-1 CrnocoOHBIM  peanu30BbIBaTh  yCIOBHUS W MPUHIMIBI  TyXOBHO-
HPABCTBEHHOTO BOCITUTAHUS HA OCHOBE 0a30BBIX HAIIMOHAIBHBIX U PETHOHATBHBIX IIEHHOCTEH,
npuoputetroB AHITOO «Ky6aHckuii MHCTUTYT MpodeccHoHaTIbHOTO 00pa30BaHU»

JIP-COII-2 Jlemonctpupytromuii mpuBepxkeHHocTs AHITOO «KybaHCcKkuii HHCTUTYT
po(hecCHOHATBHOTO 00pa30BAHUS

JP-COII-3 AjexBaTHO OIICHUBAIOIIMI CBOM CIIOCOOHOCTH ¥ BO3MOXKHOCTH,
OTBETCTBEHHO OTHOCSIIMICS K Mpolieccy OOy4eHHUs U ero pe3ysibrataM



Taoauua 1 - Ilnanupyembie pe3yJbTaTbl 0CBOEHHSI 0011€00Pa30BaATEILHOM TN CIIUIIUHbI

O01mme kKoMneTeH NN

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

Oo01mue

JAucnunimHapHbie

OK 01 Bri6upaTh criocoobl
pelieHus 3a1a4
npodeccrnoHaIbHOM
JeSTeIbHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

- TOTOBHOCTbB K TPYyJy, OCO3HAaHUE IEHHOCTH
MacTepcTBa, TpyAoJooue;

- TOTOBHOCTbB K aKTHBHOﬁ JCATCIIBHOCTU
TEXHOJIOTMYECKON U COLMATILHON
HaHpaBHeHHOCTI/I, CHOCO6HOCTB I/IHI/ILII/II/IpOBaTB,
MJIAaHUPOBATh M CAMOCTOSITEIILHO BBITIOJTHSATH
TaKyIO JACATCIIBHOCTD,

- HTHTEPEC K pa3IMuHbIM chepam
npo(hecCHOHANLHOM e TEIILHOCTH,

OBnajieHne yHUBEPCATHHBIMH YICOHBIMH
ITIO3HABATCJIIbHBIMHA ﬂeﬁCTBHHMHZ

a) 0a30BBIC JTOTUUECKHE TCUCTBUS:

- CaMOCTOSTEIbHO (POPMYIIUPOBATH U
aKTyaJU3UpOBaTh MPOOJIEMY, pacCMaTpPUBATh €€
BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIN MTPU3HAK W
OCHOBAaHUA IJIA CpaBHeHI/IH, KJIaCCI/I(bI/IKaL[I/II/I 148
00001IeHNS;

- OHpeI[eJIHTB OeJan ACATCIBbHOCTHU, 3aaBaTh
napameTpbl U KpUTEPUHU UX TOCTHIKCHUS;

- BBISABJIATH 3aKOHOMCpHOCTI/I 158 HpOTI/IBOpe‘II/IH B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTH KOppeKTI/IBBI B ACATCIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM,
OILICHHUBATH pI/ICKI/I HOCHGI[CTBI/Iﬁ JACATCIIBHOCTH,
- pa3BUBATh KPEATHBHOE MBIIIICHUE TIPH
peIJ_ICHI/II/I JKN3HCHHBIX HpO6JIeM

0) 6a30BBIC UCCIIEAOBATEIIHCKIE NEHCTBUS:

-BJIQJIETh METOJIaMH JI0OKA3aTeNbCTB, AITOPUTMAMHU PEIICHUS
3aja4; yMeHue (hopMyIupoBaTh ONpeAeIeHUs, aKCHOMBI U
TEOPEMBI, TPUMEHSATH UX, IPOBOIUTH TOKa3aTeIbHbIE
paccyXIeHHs B XOZI€ PEeLIeHUs 3a/ay;

- YMETh ONEPUPOBATH MOHATHIMHU: CTETIEHb YUCIIA, JJorapupm
qHCia; yMEHUE BBIOJIHATh BHIYNCIICHUE 3HAUCHUN U
npeoOpa3oBaHus BRIPAKEHHUH CO CTEMEHAMU U
nmorapudmamu, mpeodpa3oBaHus APOOHO-PAITHOHATBHBIX
BBIPAKCHU;

- YMETh ONEPUPOBATH MOHATHSIMHU: PALUOHAIBHEIE,
uppalroHalbHbIe, I0Ka3aTeNbHbIE, CTEIICHHBIE,
JorapupMHUEcKue, TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPaBEHCTBA, NX CHCTEMBI;

- YMETh ONEPUPOBAThH MOHATHIMHU: (PYHKIIHS, HETPEPhIBHAS
(byHKIUS, TPOU3BOJHAS, IEPBOOOpA3HAas, ONPEACTICHHBIH
MHTETpaj; yMETbh HaXOAUTh POU3BOHBIE FIIEMEHTAPHBIX
(byHKINH, UCTIONB3YSI CIIPABOYHbIE MAaTepHAIIbI; UCCIIEAOBATh
B IIPOCTEHIINX cIydasX GYHKLIUU HA MOHOTOHHOCTb,
HaXO/UTh HauOOJIbIINE U HAMMEHBIINE 3HAYeHUS (PYHKITHIA;
CTPOUTH TPapUKH MHOTOUIEHOB C UCIIOJIb30BAHUEM
anrmapara MaTeMaTHYECKOT0 aHAJIN3a; TPUMEHSITh
IIPOM3BOJIHYIO IIPH PELICHUHU 3ajjay Ha JBH)KEHUE; pelaTh
MPAaKTUKO-OPUEHTHUPOBAHHBIE 33]]a4l Ha HAaHOOJIbIINE U
HalMEHbIINE 3HAaYEeHUs, Ha HAXOKIEHUE IyTH, CKOPOCTH U
YCKOPEHUS;

- YMETh ONIEpPUPOBAThH MOHATHSAMHU: PALlMOHANIbHAs QYHKLNS,
nokaszatenbHast QyHKIHs, cTerneHHast (pyHKIHs,
norapudmudeckast QyHKIH, TPUTOHOMETPUIECKHE




- BJIaJIeTh HaBbIKaMH y4eOHO-
HCCJIEI0BATENIbCKON U IIPOEKTHON
JESTEIIBHOCTH, HABBIKAMU Pa3PEIICHUS
npobiuewm;

- BBISIBIIAITH IPUYMHHO-CJIEICTBEHHBIE CBA3H U
aKTyaJIU3UpOBaTh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y
€€ peLICHMs], HAXOJUTbh APIYMEHTBI JUIs
JI0OKa3aTesIbCTBA CBOMX YTBEP:KICHUM, 3a1aBaTh
IapaMeTpsl U KPUTEPUU PELICHHUS,

- AHAJIU3UPOBATH IOJIYUYECHHBIE B XOJ1€ PEILICHUS
3aJ]a4M Pe3yJIbTaThl, KPUTHYECKH OLIEHUBATh X
JIOCTOBEPHOCTD, IIPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSIX;

-- YMETb [IEPEHOCUTH 3HAHUS B
MIO3HABATENBHYIO U IPAKTUYECKYIO 00JIaCTH
KU3ZHEACATEILHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIJIBUTATh HOBBIE UJCH, ITPENIIATaTh
OPUTMHAJILHBIE MIOXO0ABI U PELICHUS;

U CIIOCOOHOCTb UX UCIOJIb30BAHUS B
IIO3HABATEJILHON U COLMAIbHOW IPAKTUKE

dbyHKIIMH, 00paTHBIE (YHKIIMHA, YMEHUE CTPOUTH rpaduKu
M3YYEHHBIX (DYHKIHMI, NCTIOIB30BaTh rpauKu MPU U3YUYECHUH
MIPOLIECCOB U 3aBUCUMOCTEH, MPHU pElIeHUH 3a/1a4 U3 IPYrux
yueOHBIX IPEMETOB U 33J]a4 U3 peaIbHOM KU3HH; BHIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEKy BETMUUHAMU;

- YMETh pelIaTh TeKCTOBBIC 3a7a4ll pa3HbIX TUIIOB (B TOM
quclie Ha MPOLIEHTHI, OJIU U YacTH, Ha ABI)KEHUE, padoTy,
CTOMMOCTH TOBapOB U yCIYT, HAJIOTH, 3a/1a41 U3 00JIaCTH
yIpaBiIeHUS JIMYHBIMUA U CEMEUHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKCHHUS, ypABHEHH S, HEPABEHCTBA U MX
CUCTEMBI 110 YCIIOBHIO 33J]a4l, UCCIIEIOBATh MTOJIy4YeHHOE
pelIeHre U OLEHUBATh PABO0NO0I00HOCTh PE3yIbTaTOB;

- YMETh ONEPUPOBATH MOHATUSIMU: CpEHEE
apupmMeTHYeCcKoe, MeIMaHa, HauOoJbIllee U HaNMEHBIIIee
3HAuYEHUSs, pa3Max, IUCIEPCUs, CTAaHIaPTHOE OTKIIOHEHHE
YHCIIOBOTO HA0OPa; yMETh U3BJIEKaTh, HHTEPIPETUPOBATH
nH(popMaIuio, MpeCTaBICHHYIO B TA0IMIIaX, Ha
auarpammax, rpadukax, OTpaxkarolryro CBOMCTBA pealbHbIX
MIPOLIECCOB U SIBJICHUH; MPEJCTABIATH HH(OPMALIHIO C
MTOMOIIBIO TAOJUI] ¥ TUarpaMM; CCIEA0BaTh
CTaTUCTUYECKHUE JIaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaduuecKux METOJIOB U 3JIEKTPOHHBIX CPEICTB;

- YMETh ONEPUPOBATH MOHATUSAMU: CIIY4alHbII ONBIT U
CIIy4aifHOE COOBITUE, BEPOSTHOCTh CIIYIallHOTO COOBITHS;
YMEHHE BBIYHUCIISATH BEPOSITHOCTH C UCIIOJIb30BAHUEM
rpadMuecKux METOJI0B; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXXCHHS BEPOSITHOCTEH, KOMOMHATOPHBIC (DAKTHI U
(bopMyIIBI TP pEIIEHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peaNbHBIX COOBITHI; 3HAKOMCTBO CO CITy4alHBIMU
BEJIMYMHAMU; YMEHHUE MTPUBOIUTH IPUMEPHI TTPOSBICHUS
3aKOHAa OOJIBIIMX YKCEN B MPUPOIAHBIX U OOLIECTBEHHBIX
SIBJIICHUSIX;




- YMETh ONEPUPOBATh MOHATUSIMU: TOUKA, IpsSIMas,
MJIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBIN YTOI,
CKpEIMBAOIINECS PSIMBbIE, TapaJlJIeIbHOCTh U
MEPIECHIUKYISIPHOCTD MPSMBIX U INIOCKOCTEH, YTOJ MEXKTY
MPSIMBIMU, YTOJI MEXKIY MPSAMOU U MIIOCKOCTBIO, YTOJl MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH,
paccTosiHue MEXy MPSMBIMH, PACCTOSTHUE MEXKTY
TUIOCKOCTSIMU; YMEHHE UCTIONB30BaTh MPU PEIICHUH 3a71a4
M3Y4YEeHHbIE (PAKThl U TEOPEMBI IUTAHUMETPHH; YMEHUE
OILICHHUBAThH Pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHUPA;

- YMETh ONEPUPOBATH MOHATUSMU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTPaHHUKA, KyO0, MapaieNenurie]], mpu3Ma, TupaMua,
burypa 1 moBEpXHOCTb BpallleHUs, IIMIUHIP, KOHYC, 11ap,
cdepa, ceueHus GUTypsl BpAIICHUS, TUIOCKOCTh, KaCAIOIIAsICSI
cdepbl, IUTUHAPA, KOHYCA, IJI0LAaJAb TOBEPXHOCTH
MUPAMHIBI, IPU3MBI, KOHYCa, IIMJIMHPA, TUIOMIAlb CHEPHI,
00beM Ky0a, MpSIMOYTOJILHOTO TTapajlieenuIea,
MUPAMHUJIBI, IPU3MBI, IWIHH]IPA, KOHYCA, IIapa; yMEHUE
1300pakaTh MHOTOI'PaHHUKU U TIOBEPXHOCTH BPALICHUS, UX
CEUeHUs OT PYKH, C TOMOIIbIO YePTEIKHBIX HHCTPYMEHTOB U
ANEKTPOHHBIX CPEACTB; YMEHHUE Paclo3HaBaTh CUMMETPHIO B
MIPOCTPAHCTBE; YMEHHE PACTIO3HABATH MMPaBUIIHHBIE
MHOTOTPaHHUKU;

- YMETh ONEPHUPOBATH MOHSATUSMU: IBIKCHUE B
MPOCTPAHCTBE, MOA00HBIE GUTYPHI B MPOCTPAHCTBE;
HCIOJIb30BAaTh OTHOILLICHUE TUIOLIAJIEH IIOBEPXHOCTEN U
00BeMOB TTOAOOHBIX (PUTYp MPHU PEIICHUH 33714,

- YMETh BBIYUCIIATH TEOMETPUUECKUE BETHUMHBI (IJIMHA,
yroJ1, TUIoIaib, 00BEM, IIOMIAb TOBEPXHOCTH ), UCTIOIB3YS
W3Y4YCHHBIE (JOPMYIBI U METO/IBI,

- YMETh ONEPUPOBATh MOHATUSMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaJISIPHOE MPOU3BEJIEHUE, YTOJI MEXKAY BEKTOPAMH,




CyMMa BEKTOPOB, ITPOM3BEIEHNE BEKTOPA HA YUCIIO;
HaXO/UTh C MMOMOIIBIO N3YYEHHBIX (HOPMYIT KOOPIUHATHI
CepeIMHbI OTPE3Ka, PACCTOSHUE MEXKY IBYMS TOUKAMU;

- YMETb BBIOMPATh MOAXOIAIINN H3yISHHBIH METO IS
pelIeHus 3a1a4ui, paclo3HaBaTh MaTeMaTHuecKue (hakThl U
MaTeMaTHYeCKUEe MOJAEIH B IPUPOTHBIX U OOIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOJUTH IIPUMEPHI
MAaTE€MaTUYECKUX OTKPBITUI POCCUNCKOW U MUPOBOM
MaTeMaTUYECKON HAYKH.

- YMETh ONEPUPOBATH MOHATHIMU: OTIPEIeIeHUE, AaKCHOMA,
TeopeMa, CIIe[ICTBHE, CBONCTBO, MPU3HAK, JOKA3aTEeIbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKH; YMEHHE (OPMYIHPOBATH
o0paTHOE U MPOTHUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOAUTD
MPUMEPHI U KOHTPIPUMEPHI, UCTIONB30BATh METOJ
MaTeMaTHYeCKON MHAYKLHU; TPOBOAUTH JOKa3aTEIbHbBIE
paccyXIeHHs IIPU PELIeHNH 3a/1a4, OLIEHUBATh JIOTHUECKYIO
MPAaBWJIBHOCTh PacCyKICHHI;

- YMETh OIEPUPOBATH MOHATHIMU: MHOXECTBO,
MOJIMHO’KECTBO, OINEpallUy HaJl MHOXKECTBAMH; YMEHHUE
UCTIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapar ajs
OTHCaHUs PeaTbHBIX MPOIIECCOB U SBJICHUM MPU pelIeHUH
3aJa4, B TOM YHCJIE U3 IPYTUX Y4eOHBIX IPEIMETOB;

- YMETbh ONIEPUPOBATH MOHATUIMHU: Tpad, CBSI3HBIN rpad,
JepeBo, UK, Tpad Ha MIIOCKOCTH; YMEHHUE 33/1aBaTh U
OTHCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMHU; UCITIONb30BATh
rpadbl IpU PELIeHUH 3a/1a4;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: COUETAHHE,
MIEPECTaHOBKA, YUCIIO COUETAHUHN, YUCIIO NTEPECTAHOBOK;
ouHOM HploTOHA; yMeHHE IPUMEHATH KOMOWHATOPHBIC
(akThl ¥ paccyKISHHS JUIs PEeLIeHUs 3a/ay;

-YMETh ONepUPOBaTh MOHATUSIMU: HATYypaJIbHOE YUCIIO, 1IeJI0e
YHCII0, OCTATOK IO MOYJIIO, PAllMOHAIBHOE YUCIIO,
MppalMOHAIILHOE YUCIIO, MHO)KECTBA HATypaJIbHbIX, LEbIX,




palMoHATBHBIX, ICHCTBUTEIBHBIX YHCET; YMCHUE
MCTIOJIb30BATh MPU3HAKHU J€TMMOCTH, HAMMEHBIINH 00Iuit
JeITUTENh © HAaNMEHbIIIee 00IIee KpaTHOE, AlITOPUTM
EBKiMa npu perieHny 3a1a4; 3HaKOMCTBO C Pa3INYHBIMU
MO3UIIMOHHBIMH CUCTEMaMH CUHCIICHHS,

- YMETh CBOOOTHO OIEPUPOBATH MOHATHIMHU: CTETIEHB C
IEJIBIM TTOKa3aTeNieM, KOpeHb HaTypaJIbHOM CTETIeHH, CTETICHb
C palMOHAIBLHBIM TIOKA3aTeIeM, CTENIEHb C AEHCTBUTEEHBIM
(BemiecTBEHHBIM) TIOKa3aTeseM, JJorapugM 4rcliia, CHHYC,
KOCHHYC U TaHI'€HC IPOM3BOJILHOTO YHCIIA;

- YMETh OIIEPHPOBATH TOHSATHIMH: TOXKIAECTBO,
TOKIECTBEHHOE MpeoOpa3oBaHme, ypaBHEHNE, HEPABEHCTBO,
crcTeMa ypaBHEHHUI U HEPaBEHCTB, PABHOCUIBHOCTD
ypaBHEHHI, HEPAaBEHCTB U CHCTEM, PallMOHATIbHBIE,
UppalroHaIbHBIE, IOKa3aTeNIbHbIC, CTETICHHBIE,
norapupMHUECKUE, TPUTOHOMETPUYECKHIE YPaBHEHMUS,
HEPaBEHCTBA U CHCTEMBI; yMEHHUE peliaTh YpaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C IIOMOIIBIO Pa3IMYHBIX IPUEMOB;
pelaTh ypaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI C TAPAMETPOM;
NPUMEHSTh YpPaBHEHHS, HEPABEHCTBA, X CHCTEMBI IS
pelIeHHsI MAaTeMAaTHIECKUX 3a/1a4 U 33124 U3 Pa3InIHbIX
olbJacTeil HayKH U pealbHOM KHU3HH;

-yMeTh CBOOOHO ONIEPUPOBATH MOHATUIMH: Tpadux
¢byHkunu, oopaTHas GYHKIHS, KOMIIO3UIUS (YHKIIUH,
TUHEWHas QYHKIUS, KBaApaTUIHast QyHKIINS, CTeTICHHAS
(bYyHKIHUS C LIETIBIM IT0Ka3aTelIeM, TPUTOHOMETPHUYECKHUE
dbyHKIIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHE (PYHKITUH,
nokaszaTenbHast u JjorapudpmMuieckas GyHKIMH; yMEHUE
CTpOUTH rpaduku PyHKITUH, BBITIOIHATH MPEOOpa30BaHMS
rpaduKoB PyHKIIHIA;

YMEHHUE HCIIONIb30BaTh rpaduku (YHKIMN IS H3yUCHUS
MPOIIECCOB M 3aBUCUMOCTEH MPH PeIICHUH 33]a4 U3 IPYTUX
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y4eOHBIX IPEMETOB U U3 PEeabHOMN KU3HU; BBIPAKATh
(dbopMynaMu 3aBUCUMOCTH MEX]y BETHUYUHAMU;

YMEHHE CBOOOIHO ONEPUPOBATH MOHATHIMHU: YETHOCTh
GyHKINHU, TEPUOANMYHOCT (PYHKITUH, OTPAHUYEHHOCTh
(yHKIIMHM, MOHOTOHHOCTD (DYHKITUH, DKCTPEMYM (YHKITUH,
HauOoIblIee M HaMMEHbIIIee 3HaYeHNs (YHKIIUN Ha
MPOMEXYTKE; YMEHHUE MPOBOANUTH HCCIeOBaHNEe (QYHKIINH;
YMEHHUE HCII0JIb30BaTh CBOICTBA U rpaduku HyHKIMHA 115
pelleHHs ypaBHEHHIA, HEPAaBEHCTB U 3a/1a4 ¢ TapaMeTpamu;
n300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH MHOXECTBA
pellIeHUI ypaBHEHU, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMHU:
MOCJIeIOBATEBHOCTb, apu(hMETHUECKAs IIPOTPECCHS,
reoMeTpHUYecKas mporpeccusi, 0eCKOHEYHO yOBIBAIOIIIAS
reoMeTpHUEecKas IPOrPeccHsl; YMEHHE 3a1aBaTh
M0CJIeIOBATEIbHOCTH, B TOM YHUCIIE C TOMOIIIBIO
PEKYPPEHTHBIX (HOPMYT;

- YMETh ONEPUPOBATH MOHATHIMHU: HEMPEPHIBHOCTD
GbyHKIIMH, acUMIOTOTH Tpaduka GyHKIIUH, TIepBast U BTOpast
pou3BoIHAS (YHKITMH, TEOMETPHUECKUN U HU3HUECKUI
CMBICIT TIPOM3BOTHOM, IEPBOOOpa3Hasi, ONPEICTICHHBIN
WHTETPANT;, YMEHHE HaXOIUTh aCUMITOTHI Tpaduka GpyHKINH;
YMEHHUE BBIYHUCIIATH MPOU3BOIHBIE CyMMBI, IPOM3BEACHNS,
YaCTHOT'O ¥ KOMITO3UIIMK (PYHKIUN, HAXOJUTh ypaBHEHHE
KacaTelbHOU K rpaduKy QyHKINY;

YMEHHUE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS HCCIIEIOBAHUS
GbyHKIWH, UTsI HAXO0XKICHHUS HAWITY4IIIero PEIIeHUs B
MPUKIIAJHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKUX U
(bU3NYECKUX 3a/1a4ax, Uil ONPEEICHUS] CKOPOCTH U
YCKOPEHHUS; HaXOAUTh IUIOLIAIU U 00BEMBI GUTYP C
MIOMOIIIBIO0 UHTETPaa; MPUBOJAUTE TIPUMEPHI
MaTeMaTHYECKOT0 MOJICIIMPOBAHUS C TOMOIIIBIO
mudepeHIabHBIX YPaBHECHHUI;
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- YMETbh ONIEPUPOBATH MOHATUIMH: KOMIIJIEKCHOE YHUCIIO,
COTIPSKEHHBIE KOMIUIEKCHBIE YNCIIa, MOYJIb U APTyMEHT
KOMIUIEKCHOTO yHciia, GopMa 3alIUCH KOMIUIEKCHBIX YHCel
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U ajaredpandeckas);
YMETb MPOU3BOAUTH aprPMeTUUECKUE AEHCTBUS C
KOMILUIEKCHBIMH YHCTIaMU; IPUBOAUTH MPUMEPHI
HCIIOJIb30BaHNsI KOMIUIEKCHBIX YHUCEIT,

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMHU: CPETHEE
apudMeTHIeCKoe, MeInaHa, HanOoIbIlee 1 HANMEHbBIIIEE
3HAUEHUs, pa3Max, IUCIEPCUs, CTAHIAPTHOE OTKIIOHEHHE
JUISl OTTUCAHMS YACTIOBBIX JAHHBIX; YMEHUE UCCIIEI0BATh
CTaTUCTUYECKHUE JIaHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpadUyecKuX METOAOB U 3JIEKTPOHHBIX CPENICTB; rpaduuecku
HCCIIeIOBAaTh COBMECTHBIEC HAOIIOICHUS C TOMOIIBIO
JMarpaMM pacCerBaHMS U JJUHEUHOUW perpeccuu;

- YMETh HAXOJUTh BEPOATHOCTH COOBITHIA C UCIIOIB30BaHUEM
rpadUyecKuX METOAOB; IPUMEHSTH JUIsl pELICHUS 3a/1a4
(bopMyIIBI CIOKEHUS U YMHOKEHHSI BEPOSTHOCTEH, hopMyTy
MIOJIHOM BeposITHOCTH, popmyiny bepHymim, koMOuHATOpHBIE
(axThl ¥ POPMYIIBI; OLICHUBATH BEPOSITHOCTH PEaTbHbBIX
COOBITHI; yMEHHUE OTIEPUPOBATH MTOHATUSIMHU: CITydaiiHas
BEJIMYMHA, PACIIPEIEICHUE BEPOSITHOCTEN, MATEMAaTHYECKOE
O’KHJIaHHE, TUCTIEPCHS U CTAHIAPTHOE OTKJIIOHEHUE
Clly4yailHOM BeNUYMHBI, GYHKLIUHU pacpeaeseHus U
IJIOTHOCTH PaBHOMEPHOT0, MOKA3aTE€IbHOTO U HOPMAJIbHOTO
pacIpeieNIeHHil; yMEHHUE UCIIOJIb30BaTh CBOMCTBA N3YyUYEHHBIX
pacnpeneneHnid s peleHns 3a4a4; 3HaKOMCTBO C
MOHATUSMH: 3aKOH OOJIBIINX YHCEII, METOJIbI BHIOOPOUHBIX
HCCIEA0BAHUI; YMEHUE IPUBOIUTH IPUMEPHI POSIBICHUS
3aKOHa OOJIBIINX YKMCEN B IPUPOTHBIX U OOIIECTBEHHBIX
SIBIICHUSIX;

- YMETh CBOOOHO OIEPUPOBATH TOHATHAMHM: TOUYKA, NPsMas,
IIJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Iy, INIOCKUH yrod,
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JBYTPaHHBIN YTOJI, TPEXTPAHHBIA YToJlI, TepeceKaronmecs,
napajiesibHbIe ¥ CKPEIIHBAIOLINECs PSIMBbIE,
HapajyIeNIbHOCTh U MEPIEHIUKYIIPHOCTb IPSIMBIX U
IJIOCKOCTEM, YIOJl MEXAY IIPSAMBIMH, YIOJI MEXAY NPSIMOU U
IUIOCKOCTBIO, YTOJI MEX]y INIOCKOCTSIMHU; YMEHHE
MCTIOJIB30BATh TIPU PEIICHUH 3a/1a4 N3yUeHHbIE (PaKTHI U
TEOpeMBbI IJIAHUMETPUHN; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB B OKpPYXKAIOIIeM MHUPE; YMEHHE OTIEPHPOBATH
MOHATUSIMH: MHOTOTPAHHUK, CEYEHNE MHOTOTPaHHUKA,
MPaBUJIBHBII MHOTOTPAHHUK, IPU3Ma, MTUpaMuia, Gurypa u
MOBEPXHOCTh BPALIEHUs, IUIIMH]p, KOHYC, 1Iap, chepa,
pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCA U [IMIUH]IPA,
napajJiesIbHble OCH WJIM OCHOBAHUIO, CEYEHHUE 111apa,
IUIOCKOCTB, Kacaromasics chepbl, IMINHIPA, KOHYCa; yMEHHE
CTPOUTH CEUYCHHE MHOTOI'paHHMKA, U300pakaTh
MHOTOT'PaHHHKH, (PUTYpPBI ¥ IOBEPXHOCTH BPAIICHUS, UX
CEUEHMs], B TOM YHUCJIE C IOMOUIbIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE PUMEHATH CBOWCTBA T€OMETPUYECKHX (UTYP,
CaMOCTOSITENILHO (POPMYIIMPOBATH ONPEIEIEHUS U3ydaeMbIX
¢buryp, BBIABUraTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpuUecKux (huryp, 000CHOBBIBATH WJIU OTPOBEPTaTh
UX; YMEHHUE MPOBOANUTH KIACCUPUKAIIIO (PUTYD 110
pa3IUYHBIM NIPU3HAKAM, BBIIOJIHATh HEOOXOMMBbIE
JOTIOJTHUTENbHBIE TOCTPOCHHUS,

- yMETb CBOOOIHO ONEPUPOBATH NOHATHAMM: IUIOIIAb
¢burypsl, 00beM (GUTYpBI, BETMYUHA YA, PACCTOSHUE OT
TOUYKHU A0 MIIOCKOCTH, PACCTOSHUE MEXKY MPSIMBIMH,
paccTosiHuEe MEXAY ITOCKOCTSIMH, TUIOIab chepsl,
IUIOIIA/b TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA,
WIMHAPA, 00BEM Ky0a, IPSMOYTOJILHOTO Mapajuieenunena,
MUPaMU/IbL, IPU3MBI, HIWIMHAPA, KOHYCA, 11apa; yMEHHE
HaXOJUTh OTHOUIEHHE 00bEMOB MOI0OHBIX QUTYP;
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- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: JABHKEHUE,
napaieNIbHbIA IePeHOC, CHMMETPHS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, MMOBOPOT, TpeoOpazoBaHue Mo00us,
no100HbIe (PUTYPBI; YMEHUE paclio3HABATh PaBHbIE U
moa00HbIe GUTYPBI, B TOM YHCJI€ B PUPOJIE, NCKYCCTBE,
apXHUTEKType; YMEHHE UCTIOIb30BATh T€OMETPUYECKHE
OTHOIIICHHUS, HAXOAUTb FT€OMETPUYECKUE BETUUNHBI (IJIMHA,
yroJ, IJIouia b, 00beM) MpH PeIICHUH 3a7a4 U3 APYTUX
y4eOHBIX IPEIMETOB U U3 PealIbHOM JKU3HH;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMU: IPIMOYTOJIbHAS
CUCTEeMa KOOpJMHAT, BEKTOP, KOOPAUHATHI TOUKH,
KOOPJAMHATHI BEKTOPa, CyMMa BEKTOPOB, IIPOU3BEICHHE
BEKTOpa Ha YHCII0, Pa3IokKeHHe BEKTopa 1o O6as3ucy,
CKaJIIpHOE MPOU3BEIEHUE, BEKTOPHOE IPOU3BEICHUE, YTOI
MeX1y BEKTOpaMHU; YMEHHE HCII0JIb30BaTh BEKTOPHBIN U
KOOPAMHATHBIN METOJ ISl pEIICHHsI TeOMETPUUECKUX 3a/1au
W 3a7a4 JpYTUX y4eOHBIX MPEeIMETOB; ONEPHUpPOBATh
MOHATHSMM: MaTpuLia 2X2 U 3x3, oNpeAeanuTeb MaTPULIbI,
re€OMETPUYECKUN CMBICT ONPENeTUTEeNs;

- YMETh MOJICTUPOBATh PeajbHbIE CUTYalluU Ha S3bIKE
MaTEeMaTHKH; COCTABIISTh BBIPAXKCHUS, YPAaBHEHUS,
HEPaBEHCTBA U MX CUCTEMBI IO YCIJIOBHUIO 33/1a4H,
UCCIIEIOBATh MOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM
ammapara anre0pbl, HHTEPIPETUPOBATH MOJTyYSHHBIH
PE3yNbTaT; CTPOUTH MAaTEMAaTHYECKHE MOJEIN C ITOMOIIBIO
TeOMETPHUECKUX MOHIATUHN U BEJIMYUH, PELIaTh CBA3aHHBIC C
HUMU MPaKTHYECKUE 33a]]a4ul; COCTABIISATH BEPOSATHOCTHYIO
MOJIEJIb ¥ HHTEPIIPETUPOBATH MOJIyUECHHBIN pe3ybTarT;
peliaTh NpUKIaIHbIE 3314 CPEICTBAMU MAaTEMATHYECKOTO
aHaJn3a, B TOM YHCJE COLMATbHO-3KOHOMUYECKOT0 U
(hU3UIECKOTO XapaKTepa,

- YMEHHUE BBIOMPATh MOAXOSAIIUI METOT AJIS peIeHUs
3aJla4yM; MOHUMaHNe 3HAUMMOCTH MaTeMaTHKU B U3yUYE€HUU

14



IIPUPOJHBIX U OOIECTBEHHBIX MPOLIECCOB U SIBJICHUI;

YMEHHUE PaCcIO3HABATh IIPOSIBIICHUE 3aKOHOB MaTEMaTUKU B
UCKYCCTBE, YMEHHE NPUBOANUTH ITPUMEPBI MATEMaTHIECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MAaTEMaTUYECKON HAYKU

OK 02. OcytiecTBasiTh
MIOUCK, aHAJIN3
MHTEPIPETAIIIO
uHpOpMaInU, HEOOXOTUMOM
JUTS BBITIOJTHEHUS 3334
npodeccrnoHaIbHOM
NeSITeNIbHOCTH;

B o0macTy IeHHOCTH HayYHOTO TTO3HAHUS:
-c()OpPMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU M OOIIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha JINAJIOTe KYIbTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJUKYJIBTYPHOM MHUDPE;

- COBEPLIEHCTBOBAHUE SI3bIKOBOM U
YUTATEIIbCKOM KYIBTYpPhI KaK CPEJICTBA
B3aMMOJICHCTBHS MKy JTIOABMU U MMO3HAHUS
MUpa;

- OCO3HaHUE LIEHHOCTH HAayYHOH JeATEIbHOCTH,
TOTOBHOCTH OCYIIECTBIIATH TPOCKTHYIO H
HCCIIEIOBATEIIbCKYIO AESITETbHOCTD
WHIWBUIYAIEHO U B TPYIIIIE.

OBnajieHre yHUBEPCATIbHBIMHU YU€OHBIMU
TI03HABATEIbHBIMA JACHCTBUSIMH:

B) paboTa ¢ nHpopMaIuei:

- BIIQJICTh HABBIKAMHU TMTOJTy4eHHS HH()OPMAIHH
U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYILECTBIISATH TIOUCK, aHAJIH3,
CHCTEMAaTH3aIMIO U HHTEPIPETALNIO
nH(pOpMaIUK pa3TuIHBIX BUIOB U GOpM
MPEICTaBICHHUS,

- CO3/1aBaTh TEKCTHI B Pa3JINYHBIX (hopMarax ¢
y4eTOM Ha3HaueHHs HH(OPMAIIUU U LIEJIEBOI
ayJIUTOPHH, BRIOUpast ONTUMATBHYIO GOpMY
MPEJICTABICHUS U BU3YyATH3aIIH;

- YMETbh ONEePHUPOBATh NOHATHUAME: PallMOHATbHAS (QYHKITHS,
nokaszatenbHast QyHKIH, cTerneHHast pyHKIHs,
norapudmudeckast GyHKIHS, TPUTOHOMETPUIECKUE
¢bynkunu, oopaTHbie PyHKIMHM; YMEHUE CTPOUTH rpaduKu
M3y4eHHBIX (QyHKIHUI, UCTIONB30BATh TPAdUKH TPU U3yIECHUH
MIPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 33/1a4 U3 JPYTUX
y4eOHBIX MTPEIMETOB U 33]a4 U3 PeanbHON )KU3HU; BEIpaXKaTh
(dbopMynaMu 3aBUCUMOCTH MEX]y BETHUYUHAMU;

- YMETbh ONEepPHUPOBATh NOHATHIMH: TOXKIECTBO,
TOKIECTBEHHOE MpeoOpa3oBaHKe, ypaBHEHNE, HEPABEHCTBO,
cHCTeMa YpaBHEHHH M HEPaBEHCTB, PABHOCHIIBHOCTD
ypaBHEHHI, HEPAaBEHCTB U CHCTEM, PallMOHATIbHBIE,
UppalOHAIIbHBIE, TIOKA3aTeIbHbIE, CTETICHHBIE,
norapupMHUECKUE, TPUTOHOMETPUYECKHIE YPaBHEHHUS,
HEpPaBEHCTBA M CUCTEMBI; yMETh PEIIaTh YpaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C IIOMOIIbIO Pa3IMYHBIX TPUEMOB;
penaTe ypaBHEHHUs, HEPABEHCTBA U CHCTEMBI C TIAPAMETPOM;
NPUMEHATh YpPaBHEHHS, HEPAaBEHCTBA, X CHCTEMBI JJIs
peLIeHus] MaTeMaTHYECKNX 3a]a4 U 33134 U3 Pa3IMIHbBIX
olbJacTeil HayKH U peaslbHOM KHU3HH;

- YMeTb CBOOOHO OTNIEPHPOBATH MOHATHIMU: JIBIKEHHE,
napajieNIbHbIA epPeHOC, CHMMETPHS Ha TUNIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, TpeoOpa3oBaHue MO00us,

1o 100HbIe (PUTYPHI; YMETh PACIIO3HABATH PAaBHBIE U
moa00HbIe GUTYPBI, B TOM YHCJI€ B PUPOJIE, NCKYCCTBE,
apXHUTEKType; YMETh UCIOJIb30BaTh TEOMETPHUECKUE
OTHOIIEHHSI, HAXOAUTh TEOMETPUIECKHE BETUMINHBI (JUTNHA,
yroJ, IJIouia b, 00beM) MpH PelIeHUH 3a7a4 U3 IPYTUX
y4eOHBIX MTPEMETOB M U3 PEATbHON JKU3HH
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- OIICHUBATH JIOCTOBEPHOCTH, JISTUTUMHOCTb
uH(pOpMAaIINH, €€ COOTBETCTBUE MIPABOBLIM U
MOpPaTbHO-ITHYECKIM HOpMaM;

- HCTIOJIB30BaTh CPEICTBA MH(DOPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 33/1a4 C COOII0CHIEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEIKECHMUSI,
MPABOBBIX U ATHYECKUX HOPM, HOPM
nH(pOpMaIMoOHHOM 0€30MacHOCTH;

- BJIAJICTh HaBBIKAMHU PACTIO3HABAHMSI U 3AIUTHI
nHpopmaru, nHGOPMAITMOHHOW 0€301TaCHOCTH
JUYHOCTH

OK 03 ITnanupoBath 1
peain30BBIBaTH COOCTBEHHOE
po¢eCCHOHANTBHOE U
JTUYHOCTHOE Pa3BUTHE.

B obnacTu 1yXOBHO-HPaBCTBEHHOTO
BOCTIUTAHHUS:

-- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHMUS, STUIECKOTO MMOBEICHHUS,

- CIIOCOOHOCTD OIIEHUBATh CUTYAILIUIO U
MPUHUMATH OCO3HAHHBIEC PEIICHUS,
OpPUEHTHUPYSICh HA MOPATIbHO-HPaBCTBEHHbBIE
HOPMBI U [IEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
poauTeNsaM U (WIN) IPYTUM YIeHaM CEMbH,
CO3/IaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSTHUS LEHHOCTEN CEMEMHOM )KU3HU B
COOTBETCTBUM C TpaauLIUsIMHU HapoaoB Poccuu;
OBnazieHre YHUBEPCATHHBIMU PETYISITUBHBIMH
NEUCTBUSIMU:

a) caMOOpTraHU3aLUs:

- YMETh ONIEPUPOBATH MOHATHIMHU: PALlMOHATBHEIE,
UppalMOHANIbHBIC, TOKA3aTeNIbHEIE, CTENICHHBIE,
JOTapuPpMHUUECKUE, TPUTOHOMETPUIECKHIE YPAaBHEHHS U
HEPAaBEHCTBA, UX CHCTEMBI,

- YMETh ONEPUPOBATH MOHATHIMU: MHOTOTPaHHHK, CEUCHHE
MHOTOTpaHHUKA, KyO0, MapaieNenurie]], mpu3Ma, TupaMua,
burypa v MOBEpXHOCTh BPAIICHHS, IIMIIMHAP, KOHYC, IIap,
cdepa, ceueHus (GUTyphI BPAIICHUS, TUIOCKOCTh, KACAFOIIASICSI
cdepsl, IIIHHPA, KOHYCA, TUIOIIA b TOBEPXHOCTH
MUPAMHJIBI, IPU3MBI, KOHYCA, IIMJIMHPA, TUIOMIAlb CHEPHI,
0o0BeM Ky0a, mMpSIMOYTOJILHOTO TTapajlieenuIea,
MUPAMHUIBI, IPU3MBI, IWIHH]IPA, KOHYCA, IIapa; yMEHUE
n300pakaTh MHOTOTPAHHUKH ¥ TOBEPXHOCTH BPAICHUS, UX
CEUeHUs OT PYKH, C TOMOIIbIO YePTEIKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPENICTB; YMETh PAclioO3HABaTh CHMMETPHIO B
MPOCTPAHCTBE; YMETh PACIIO3HABATH MPABUIHHBIC
MHOTOTpPaHHHKH;

- YMETh ONEPHUPOBATH MOHATUSIMU: TIPSIMOYTOJIbHASI CUCTEMA
KOOPJIMHAT, KOOPJAWHATHI TOUYKH, BEKTOP, KOOPIMHATHI
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- CAMOCTOSITEIILHO OCYIIECTBIISTh
MO3HABATENIbHYIO JIEATENIbHOCTD, BBISIBIIATD
poOJIEMBbI, CTAaBUTh M (JOPMYIUPOBATH
cOOCTBEHHBIC 33/1a4i B 00pa30BaTEIbHON
JEATEIbHOCTH M )KU3HEHHBIX CUTYalUsIX;

- CAaMOCTOSITEIILHO COCTABJISAThH IJIAH PEIICHUS
po0OJIEMBI C YU€TOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;
- 1aBaTh OLICHKY HOBBIM CHUTYaLlUsIM;
CIOCOOCTBOBATH (POPMUPOBAHUIO
MIPOSIBIICHUIO IIUPOKOW SPYIULINN B PA3HBIX
00J1aCcTSIX 3HAHUH, TOCTOSHHO ITOBBIIIATE CBOM
00pa3oBaTeNbHBIN U KYJIBTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

MCIIOJIb30BaTh pUeMbl peIeKCUH ISl OLIEHKH
CUTYyalliH, BBIOOpA BEPHOTO PEIICHHS;

- YMETbh OLIEHUBAaTh PUCKU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

B) DMOIMOHAJILHBIA WHTEIJIEKT,
MpEeIoJIararoInii ¢hOPMUPOBAHHOCTE:
BHYTPEHHEN MOTHBAIMH, BKIIOYAOIIEH
CTpPEMIIEHHE K JOCTHUKEHUIO 1IEJIU U YCTeXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE
JEMCTBOBATD, UCXOS U3 CBOMX BO3MOXKHOCTEH;
- SMIIaTUH, BKJIIOYAIOIIEH CIOCOOHOCTh
MOHUMATh AYMOI[MOHAIBHOE COCTOSIHUE JIPYTHUX,
YUHUTBIBATH €T0 MPU OCYIIECTBICHUN
KOMMYHHKAITIH, CIIOCOOHOCTh K COUYBCTBHUIO U
CONEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX
CIIOCOOHOCTH BBICTpaNBaTh OTHOLLIEHUS C
JIPYTUMH JIOBMU, 3a00TUTHCSI, IPOSIBIIATH
MHTEPEC U pa3peniatb KOHQIUKTHI

BEKTOpa, CKaJSIPHOE MPOU3BE/ICHUE, YTOJI MEXKAY BEKTOPAMH,
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCJIO;
HAXOJUTh C MOMOIIBIO U3YUYEHHBIX (POPMYII KOOPIUHATHI
CepeIUHbI OTPE3Ka, PACCTOSHUE MEX]Y ABYMs TOUKAMH
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OK 04 Pa6otats B
KOJIJIEKTUBE U KOMaHJIE,

¢ exTuBHO
B3aMMOECHCTBOBATH C
KOJUIETaMH, PYKOBOJICTBOM,
KJINEHTaMM;

TOTOBHOCTB K CAMOPAa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEIEIECHHUIO;
-OBJIaJIeHHE HaBbIKAMU y4eOHO-
HCCIIEIOBATENILCKOM, POEKTHON U COLMAIIbHOU
JESATEIBHOCTH;

OBnazneHne yHUBEpCAIbHBIMU
KOMMYHHUKAaTUBHBIMH JCUCTBHUSAMMU:

0) COBMECTHas JICSITCIIbHOCTD:

- IOHUMAaTh U UCIIOJIB30BATh IPEUMYIIECTBA
KOMaHIHOW M WHAMBUIYaTbHOIN paboThI;

- IPUHUMATh LIEJIM COBMECTHOM IEATENBHOCTH,
OpPraHU30BBIBATH U KOOPAUHUPOBATH JIEHCTBUS
0 €€ JOCTH)KCHHIO: COCTABIIATH IIJIaH
JNEUCTBUM, paCIIPEeNeIIATh POJIU C y4ETOM
MHEHHUH YJaCTHUKOB 00CYXJaTh PE3yIbTATHI
COBMECTHOH paboTHI;

- KOOPAMHUPOBATh U BBINOJIHATE paboTy B
YCIOBUSX PEalbHOI0, BUPTYAJILHOTO U
KOMOMHHUPOBAaHHOT'O B3aUMOJCHCTBUS;

- OCYILLECTBJIATH NIO3UTUBHOE CTPATETUUYECKOE
IIOBEJICHUE B PA3JINYHBIX CUTyaLUsIX, IPOSBIATh
TBOPYECTBO U BOOOpakeHUe, OBITh
MHUIMATUBHBIM.

OBnaneHne yHUBEPCAIbHBIMU PETYIATUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0sl U APYTHUX JIIOEH:

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX
JIOJIEH IIPU aHAJIU3€ PE3YJILTATOB
JESATEIBHOCTH;

- IPU3HABAThH CBOE MPABO U MIPaBO APYIUX
JIFOJIeH Ha OIIHUOKY;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUD C
NO3ULMH IPYrOro 4eJI0BEKa

- YMETh ONEPUPOBATH MOHATUSAMU: CIIYYalHbII ONBIT U
CIIy4aifHOE COOBITUE, BEPOSTHOCTD CIIYIallHOTO COOBITHS;
YMETb BBIYUCIIATH BEPOATHOCTH C UCIIOJIb30BAHUEM
rpadMuecKux METOJI0B; MPUMEHATH (POPMYIIBI CIIOXKEHUS U
YMHOXXCHHS BEPOSITHOCTEH, KOMOMHATOPHBIC (DAKTHI U
(bopMyIIBI TP pEIIEHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peaNbHBIX COOBITHI; 3HAKOMCTBO CO CITy4aliHBIMU
BEJIMYMHAMU; YMEHHE MMPUBOAUTH IPUMEPHI MPOSBICHUS
3aKOHAa OOJIBIIMX YKCEN B MPUPOIHBIX U OOLIECTBEHHBIX
SBIICHUSIX;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CTETIEHb C
LEJIBIM [TOKa3aTeseM, KOpeHb HaTypaJIbHOM CTETIeHH, CTENEeHb
C palMOHANILHBIM [TOKa3aTeseM, CTENEeHb C JeHCTBUTEIbHBIM
(BelecTBEHHBIM) TTOKA3aTeIeM, JorapudM Juciia, CHHYC,
KOCHHYC U TaHT€HC TPOU3BOJIBHOTO YHCIIA;

- YMETh CBOOOJTHO ONEPUPOBATH MOHATHIMU: TpapuK
byHKIIMH, 00paTHAsT GYHKITHS, KOMITO3HUITUS () YHKIIHH,
TUHeWHas QYHKIUS, KBapaTuyHas QyHKIMS, CTeTICHHAS
(GYHKIHS C LIeTBIM [TOKa3aTeaeM, TPUTOHOMETPUUECKHe
¢byHKIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHE (DYHKIIHH,
MoKaszaTennbHas 1 jorapumudeckas QyHKIIUN; YMETh
CTPOUTH TpauKH (PYHKIHIA, BBITOIHATH IPe0Opa30BaHUs
rpauKoB PyHKITUI;

- YMETh UCTOJIb30BaTh Tpaduku QyHKIMHA 111 U3ydeHHS
MIPOLIECCOB U 3aBUCHUMOCTEH NP PELICHUH 3a/1a4 U3 APYTUX
y4eOHBIX IPEIMETOB U U3 PeaIbHOHN KU3HU; BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEXKIy BETUUUHAMU;

- cBOOOTHO OMEPUPOBATh MOHATUSAMH: YETHOCTh (DYHKIIUH,
MePUOAUYHOCTE (DYHKIIMH, OTPAaHUYEHHOCTh () YHKIIUH,
MOHOTOHHOCTb (DYHKITMH, SKCTpEeMYM (YHKINHU, HANOOIbIIEE
Y HauMeHbIllee 3HaYeHUs] QYHKIIMHU Ha TPOMEXKYTKE; YMETh
MIPOBOJIUTH UCCIIEOBaHUE (PYHKINH;
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- YMETb HCIIOJIb30BaTh CBOWCTBA M rpaduKu PyHKITAN JITsT
pellIeHns ypaBHEHUH, HEPABEHCTB U 3aa4 C IapaMeTpaMu;
n300pakaTh Ha KOOPJUHATHOMN TNIOCKOCTH MHOYKECTBA
pelIeHUi ypaBHEHM, HEPABEHCTB U UX CUCTEM

OK 06 ITposiBnsATH
Tpa)TaHCKO-
MaTPUOTHYECKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE ITOBEJCHHE Ha
OCHOBE TPaJUITHOHHBIX
00I11eUeI0BEYECKUX
LICHHOCTEH.

- OCO3HaHHE O0YUYAIOIIUMHUCS POCCUHCKOM
rpaXk1aHCKOW UJIEHTUYHOCTH;

- IIeJICHANPaBIIEHHOE Pa3BUTHE BHYTPEHHEH
MO3ULIMH TMYHOCTH Ha OCHOBE AYXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH HApOI0B
Poccuiickoit denepanuu, ICTOPUYECKUX U
HAIMOHATBHO-KYJIBTYPHBIX TPAIUIINHN,
dbopMUpOBaHUE CUCTEMBI 3HAYNMBIX
IIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILMOHHOTO MUPOBO33PEHUS,
MIPaBOCO3HAHUS, IKOJIOTHIECKON KYIbTYPHI,
CIIOCOOHOCTH CTAaBHUTH LI U CTPOUTH
JKHU3HCHHBIC IIJIAHbI,

B yvactu rpaxk1aHCKOr0 BOCIUTaHUS:

- OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U
MIPaBOTIOPS/IKA;

- IPUHSTHE TPATUIUOHHBIX HAIMOHATBHBIX,
0011eYeTI0BEUECKUX TYMAaHUCTUIECKUX U
JIEMOKPATUYECKUX LIEHHOCTEH;

- TOTOBHOCTH MIPOTUBOCTOSITH UACOIOTUH
IKCTpEeMH3Ma, HallMOHAIM3Ma, KceHopoOuH,
JTUCKPUMHHAIIH TI0 COITUATBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIIbHBIM
MIpU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JCSITEIbHOCTD
B MHTEpEecax rpaXkJIaHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPABIICHUH B

- YMETh ONEPUPOBATH MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaJSIPHOE MPOU3BE/ICHUE, YTOJI MEXAY BEKTOPAMH,
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCJIO;
HAXOJUTh C MOMOIIBIO U3YUYEHHBIX (DOPMYIT KOOPIUHATHI
CEpeIMHbI OTPE3Ka, PACCTOSIHUE MEXK]Y IByMsI TOUKAMH;
-yMeTh BBIOMPATh MOAXOIALINI U3y4YEeHHBIA METO ISt
pelIeHus 3a/1a4uu, Paclo3HaBaTh MaTeMaTHUeCKue (HakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOTHBIX M 0OIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHUE MPUBOJIUTH PUMEPHI
MaTeMaTUYECKUX OTKPBITUN POCCUUCKON U MUPOBOM
MaTeMaTUYECKON HAYKH.

- YMETh ONEPUPOBATH MOHATUSAMU: CIIY4alHbII ONBIT U
CIIy4aifHOe COOBITUE, BEPOSTHOCTh CIIY9aliHOTO COOBITHS;
YMETb BBIYUCIIATH BEPOATHOCTH C UCIIOJIb30BAHUEM
rpadUYECKUX METOAOB; IPUMEHSITH (POPMYJIBI CIIOKCHHS U
YMHOXXEHHS BEPOSITHOCTEH, KOMOMHATOPHBIC (DAKTHI U
(hOpMyITBI IPU PEIICHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peaNbHBIX COOBITHI; 3HAKOMCTBO CO CITy4aliHBIMU
BEJIMYMHAMU; YMEHUE TPUBOAUTH MPUMEPHI POSIBICHUS
3aKOHAa OOJIBIINX YKCEN B MPUPOIAHBIX U OOLIECTBEHHBIX
SIBIICHUSX
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00111e00pa30BaTeIbHON OpTraHU3aIiu U IETCKO-
IOHOIIECKUX OpTraHu3aIusiX;

- YMEHHE B3aUMOJIEHCTBOBATh C COIIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIUSIMH
U Ha3HAUYEHUEM;

- TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOMN
NeSITEIbHOCTH;

NaTPUOTUYECKOTO BOCTIUTAHMUS:

- c(OpMHUPOBAHHOCTH POCCUMCKOM
rPaKJIAHCKOW UJIEHTUYHOCTH, MATPUOTU3MA,
YBa)KEHUSI K CBOEMY Hapo.ly, YyBCTBa
OTBETCTBEHHOCTH niepea PoauHoil, ropoctu 3a
CBOM KpaMl, cBOXO PouHy, CBOM A3bIK U
KYJIbTYpY, IPOILIOE U HACTOSIIIIEE
MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

- IIEHHOCTHOE OTHOILEHUE K TOCYJaPCTBEHHBIM
CHUMBOJIaM, UICTOPHUUECKOMY U IPUPOJTHOMY
HaCJIeINIO0, TaMSATHUKAM, TPAIULUSIM HApOIOB
Poccun, noctmxenusim Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPYIIE;

- uneiHas yoeXJ1IeHHOCTb, TOTOBHOCTD K
CiyXeHuIo U 3anmte OTeuecTna,
OTBETCTBEHHOCTH 32 €ro CyAb0Y;

OCBOGHHBIE 00YJAIOIIUMHUCS MEKIIPEIMETHBIE
MOHSITHS U YHUBEpCAIbHbIE yueOHbIE IeHCTBUS
(perynaTuBHBIC, TIO3HABATENbHBIE,
KOMMYHUKATHUBHEIE),

- CIIOCOOHOCTh WX MCIIOJIb30BAHMSI B
MMO3HABATEJIbHON U COIMAIbHOM MPAKTHUKE,
TOTOBHOCTb K CAMOCTOSITEIIbHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM
NEeSTEIIbHOCTH, OpTraHU3aIii Y4eOHOTO
COTPYJIHUYECTBA C NEAArOTHYECKUMU
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pabOTHHKAaMH U CBEPCTHUKAMHU, K YU4aCTHIO B
MMOCTPOEHUH UHIUBUIYaJIbHOU
00pa3zoBaTenbHON TPACKTOPHH;

- OBJIAICHUEC HABBIKAMH y‘IGGHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COIMATIbHOM
NCATCIIBHOCTU

OK 07 ConericTBoBaThL
COXPaHCHHIO OKPY)KAIOIICH
Cpelibl, peCypcocOepeKeHHUIO,
3¢ (HeKTHBHO AECTBOBATH B
YPE3BBIYANHBIX CHUTYAIUSIX

- He IPUHUMATD JACHCTBUS, IPUHOCAIINE BPE
OKpY>Karolleu cpere;

- YMETh MMPOTHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTUYECKUE MOCIEACTBUS
NpEANPUHUMAEMbIX JEHCTBUH, TPEAOTBpaIlaTh
uX;

- PacIIUPHUTH OMBIT JESTENbHOCTH
AKOJIOTUYECKON HAINPaBIECHHOCTH;

- pa3pabaThIBaTh TUIaH peUIeHUs MPOOIEMBI C
YUCTOM aHAJIN3a UMCHOIINXCA MAaTCPUAJIBHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

- OCYHICCTBJIATH HeHeHaHpaBHGHHBIfI IIOHUCK
nepeHoca CpeiCTB U CIIOCOOO0B IEHCTBUS B
po(hecCHOHATLHYIO CPEey;

- YMETh MePEHOCUTDH 3HAHUS B [T03HABATEIbHYIO
U MPaKTUICCKYIO 06HaCTI/I KHU3HCACATCIIbHOCTH,
- IpeJIaraTb HOBBIE MTPOEKTHI, OLIEHUBATh UIEU
C MMO3ULIMN HOBU3HbI, OpUT'MHAJIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

- 1aBaThb OICHKY HOBBLIM CUTYyallUsIM, BHOCUTD
KOPPEKTUBHI B 1€ATEIHHOCTh, OLIEHUBAThH
COOTBETCTBUE PE3YJbTATOB LIEISIM

- YMETh ONEePHUPOBATh NOHATHAMU: (PYHKIUS, HEMPEPHIBHAS
(byHKIUSA, TPOU3BOJHAS, IEPBOOOpA3HAas, ONPEACTICHHBIHI
UHTErpall; yMETh HaXOANUTh TPOM3BOJHBIE HIIEMEHTapHBIX
(byHKINH, UCTIONB3YSI CIIPABOYHbIE MaTepHAIIbI; UCCIIEA0BATh
B MPOCTEHUIINX CITydasix QYHKIIMA HA MOHOTOHHOCTb,
HaXOJUTh HanOOJbIINE U HAMMEHBIINE 3HAYeHUS (PYHKITHIA;
CTPOUTH IpaK¥ MHOTOWIECHOB C UCIIOJIb30BaHUEM
anrapara MaTeMaTHYECKOT0 aHAJIN3a; TPUMEHSTh
NPOU3BOAHYIO IIPU PEIICHNUH 3a/1a4 Ha ABWKCHUE; PELIaTh
MPAaKTUKO-OPUEHTHUPOBAHHBIE 33]]a4i Ha HAaHOOJIbIINE U
HaMMeEHbIIINE 3HAUCHHS, HA HaX0XKICHUE ITyTH, CKOPOCTH U
YCKOPEHUS;

- YMETh ONEPHUPOBATh NOHATHAMU: JBIDKCHHE B
MIPOCTPaHCTBE, MOA0OHbIE (PUTYPHI B IPOCTPAHCTBE;
KCIOJIb30BAaTh OTHOIICHHE TUIOIIAIe TOBEPXHOCTEN U
00BbEMOB MOI0OHBIX (UTYp TPH PEIICHUH 33/1a4;

- YMETh BBIYHMCIIATH TE€OMETPHUUECKIE BETMUNHBI (ITHHA,
yroJ, mouiaib, 00beM, IIoLalb TOBEPXHOCTH ), HCTIONIb3YS
U3y4eHHBIE (POPMYIIBI H METOJIBI

21



2. CTpyKTYypa U cofep:xaHue 001eo0pa3oBaTeIbHOM IUCHUILIMHBI

2.1. O0beM TUCUMIJIMHBI U BUbI Y4e0HOI1 padoThI

Buna yueOHoi padoThl

Oovem 6 uacax

O0bem 00pa3oBaTeJbHOM MPOrPaMMbI IHCIATIIMHbBI

OcHoBHOe coepxaHue

B T.4.:

TEOpETHUECKOe 00ydeHHE

IMPAKTUYCCKUC 3aHATUSA, B T.4. KOHTPOJIbHBIC pa6OTbI

IIpodeccnonaIbHO-OPUEHTUPOBAHHOE COePKaAHUE (CoaepKAHNE TI
PHMKJIATHOTO MOIYJIs1)

B T.4.:

TEOpETHUECKOe 00ydeHHE

MPAKTHUYCCKUC 3aHATHA

IIpomeskyTouHasi aTTeCTALUA

B T.4.

KOHCYJIbTallu1

9K3aMCH
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2.2. TemaTu4ecKUi IJIAH U COAEP/KAHNE TN CUUILIHHBI

Tabnura 2 — Tematudeckuii Ii1aH JUCIIUTLUIAHBI

B T.4. B opme np KosinuecTBO ay1uTOPHBIX YaCOB
HToro akagemu .
HaumenoBanue pa3aesioB 1 TeM AKTHYECKOii MOAT0| BCEro TeopeTny. NpaKTH4.
YeCKHX 4acoB
TOBKH o0yuenue |3ansTus (KP)
Pa3gea 1. lloBTopeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 20 10 20 10 10
Tema 1.1 Ilens u 3aga41 MaTeMaTUKKU IPU OCBOEHUH CIEIIMAIBHOCTH 2 - 2 2 -
Tewma 1.2 Yucna u BerunciaeHus. BeipakeHus 1 mpeoOpa3oBaHus 4 - 4 4 -
Tema 1.3. 'eomeTpust Ha MIIOCKOCTH 2 2 2 - 2
Tema 1.4 TlpouieHTHBIE BEIYMCIICHUS 2 2 2 - 2
Tema 1.5 YpaBHeHMs 1 HEpABEHCTBA 4 2 4 2 2
Tema 1.6 Cuctembl ypaBHEHU 1 HEPABEHCTB 4 2 4 2 2
Tema 1.7 BxogHO#1 KOHTPOJIb 2 2 2 - 2
Pa3ned 2. Crenenn u kopHu. CreneHHas QyHKIUSA 18 8 18 10 8
Tema 2.1 Crenennast pyHKIHS, €€ CBOMCTBA 4 2 4 2 2
Tema 2.2 [Ipeobpa3zoBaHue BbIpa)KEHUH ¢ KOPHSAMH N-OH CTENEHH 4 2 4 2 2
Tema 2.3 CBolcTBa CTENEHU C PAMOHAIBHBIM U JAEHCTBUTEIBLHBIM ) i ) ) i
IIOKA3aTesIMU
Tema 2.4 Penienne uppaimoHaabHbIX YPAaBHEHU U HEPABEHCTB 4 2 4 2 2
Tema 2.5 Crenenu u kopuu. CreneHHast QyHKIHS 4 2 4 2 2
Pa3nea 3. Iloka3areabHasi pyHKuus 18 10 18 8 10
Tema 3.1 ITokazaTtenbpHas GyHKINS, €€ CBOWCTBA 4 2 4 2 2
Tewma 3.2 Penienue nokasareabHbIX YpaBHEHUM U HEPABEHCTB 8 4 8 4 4
Tema 3.3 CucTeMbl OKa3aTeIbHBIX YPaBHEHUHN 4 2 4 2 2
Tewma 3.4 Pemenne 3amau. [TokazarenpHas QyHKIHS 2 2 2 2
Paznea 4. Jlorapudmel. JJorapupmuyeckas pyHkuus 26 12 26 14 12
Tema 4.1 Jlorapudm uyucma. JleCATUYHBIA © HATypaJIbHBIN 4 5 4 ) )
JorapuMbl, YUCIIO €
Tema 4.2 CpoiicTBa sioraprdmoB. Oneparus gorapudMUpOBaHUS 4 2 4 2 2
Tewma 4.3 Jlorapudmuueckast pyHKIHs, €€ CBOKWCTBA 2 2 2
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Tema 4.4 Pemenue norapudMuuecKix ypaBHEHUH U HEPABEHCTB 8 4 8 4 4
Tema 4.5 Cucrembl JIorapuMUUECKUX YpaBHEHUH 4 2 4 2 2
Tewma 4.6 JlorapudmMbl B IPUPOJIE U TEXHUKE 2 2 2
Tema 4.7 Pemenue 3amau.  Jlorapudmel. Jlorapudmuueckas ) ) ) )
byHKIHS
Pasgen 5. OcHoBbl TpuUroHoMerpuu. TpuUroHomMerpuyeckKue 36 18 36 18 18
GyHkumnu
Tema 5.1 Tpuronomerpudeckue (GyHKIMH TPOWU3BOJBHOTO VIJIA, 4 5 4 ) )
yucna. Panqnannas u rpagycHas Mepa yria
Tema 5.2 OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA.

4 2 4 2 2
DopMyIbl IPUBEICHUS
Tema 5.3 CuHyc, KOCUHYC, TAHT€HC CYMMbI U Pa3HOCTH JIBYX YIJIOB 6 4 6 ) 4
CHHYC ¥ KOCUHYC ABOWHOTO yri1a. @OpMyIibl IOJIOBUHHOIO yIJIa
Tema 5.4 Oynkiuu, nx cBorictBa. CiocoOwl 3agaHus HyHKITAN 2 2 2
Tema 5.5 Tpuronomerpudeckue GyHKIMU, X CBOMCTBA U TpaduKH 2 2 2
Tema 5.6 IlpeoOpa3oBanne rpadUKOB TPUTOHOMETPUIECKUX ) 5 ) )
byHKIHI
Tema 5.7 OnucaHue NPOM3BOJICTBEHHBIX IMPOLIECCOB C IMOMOIIBIO ’ ) )
rpadukoB GHyHKITUN
Tema 5.8 OOparHble TPUTOHOMETPHUECKUE PYHKITUU 2 2 2
Tema 5.9 Tpuronomerpuydeckre ypaBHEHHUSI 1 HEPABEHCTBA 8 4 8 4 4
Tema 5.10 CricTeMbl TPUTOHOMETPUUYECKUX YPAaBHEHUI 2 2 2 2
Tema  5.11 Pemenwe  3amad. OCHOBBI  TPUTOHOMETPHH. ) 5 ) )
Tpuronomerpuyeckue GpyHKIUN
Pa3nen 6. KommiekcHbIe YncIa 6 2 6 4 2
Tema 6.1 KommnekcHble yncia 4 2 4 2 2
Tema 6.2 IIpuMeHeHNE KOMIUIEKCHBIX YU CENl 2 2 2
Pa3znesn 7. YpaBHeHUs1 1 HEPABEHCTBA 28 14 28 14 14
Tema 7.1 PaBHOCHIBHOCTH ypaBHEHUH H HepaBeHCTB. OOmme 6 ) 6 4 ’
METO/Ibl PEIIECHUS
Tema 7.2 I'padmueckuii MeTo pelieHus] ypaBHEHU, HEPABEHCTB 6 2 6 4 2
Tema 7.3 YpaBHEHUsI 1 HEPABEHCTBA C MOAYJIEM 4 2 4 2 2
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Tema 7.4 YpaBHEHUsI 1 HEPABEHCTBA C NTapaMeTpamMu 4 2 4 2 2
Tema 7.5 CocraBneHue u peiieHue MPOPECCHOHANBHBIX 3a7ad C 4 4 4 4
MTOMOIIbIO YPaBHEHHI

Tema 7.6 Pemienue 3aga4. YpaBHEHMsI U HEpaBEHCTBA 4 2 4 2 2
Pasznea 8. [IpousBognas pyHkumuu, ee npuMeHeHne 32 16 32 16 16
Tema 8.1 Ilonsitue mnpousBogHON. DopMynsl M MOpaBuia 4 5 4 ) )
Qg QepeHIMpOBaHUS

Tewma 8.2 TIpou3BogHBIE CyMMBI, Pa3HOCTH MPOU3BECHHS, YACTHOTO 4 2 4 2 2
Tema 8.3 IIpom3BomHble  TPUTOHOMETPUYECKHX  (DYHKLIHUH. ’ ) ’ 2
[TpounsBoaHas cioxXHOU QyHKITHH

Tewma 8.4 IlonsiTHe 0 HenpepbIBHOCTH QYHKIIMH. MeTo]] MHTEpBaJIOB 2 2 2

Tema 8.5 T'eomeTpudecknii 1 PU3NUECKUI CMBICT TPOU3BOTHON 4 2 4 2 2
Tema 8.6 duznueckuii cMbICT NMPOU3BOAHON B MPOGECCHOHATBHBIX ) 5 ) )
3a/1auax

Tema 8.7 MonoToHHOCT QyHKIMH. TOUKH SKCTpeMyMa 4 4 4

Tewma 8.8 MccnenoBanue QyHKIHMHI U HOCTpoeHHE rpauKoB 2 2 2 2
Tema 8.9 Hanbosbiiee n HanMeHbIIee 3Ha4CHHUS QYHKITUN 2 2 2

Tema 8.10 Iu{axox(z[eHHe ONTUMAJIBHOIO pe3ylbTara € IMOMOIIbIO ’ ) 2 2
MIPOM3BOAHON B MPAKTUYECKUX 3a7adax

Tema 8.11 Pemenue 3amau. [IponsBoaHas GyHKINH, €€ TPUMEHEHUE 4 2 4 2 2
Paznen 9. IlepBooOpasHas pyHkumnm, ee npuMeHeHUue 16 8 16 8 8
Tema 9.1 [IlepBooOpasnas ¢yukuun. I[IpaBmia HaXxoXIACHUS 4 4 4
epBOOOPaA3HBIX

Tema 9.2 IInomanp kpuBonrHeHHON Tpanenuu. Popmyna HeroroHa ) ) )

— JleliGHu1a

Tema 9.3 HeonpeneneHHbIN 1 ONpeIeSICHHbIA HHTETPAJIbI 4 4 4 4
Tema 9.4 TlonsTHe 00 oOmpeneNeHHOM HHTErpaje Kak IO’ ’ 2 2
KPUBOJIMHEHHOM Tpaneuuu

Tema 9.5 OnpeneneHHblN UHTETPaN B )KU3HU 2 2 2 2
Tema 9.6 Pemenue 3amad. [TepooOpasnast (pyHKIMH, €€ ) 5 ) )
IIPUMEHEHNE

Paznen 10. MHo:xecTBa. DjieMeHThI TeOPpUHU rpados 8 4 8 4 4
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Tema 10.1 MuoxecTBa 2 2 2

Tewma 10.2 Onepanunu ¢ MHOXECTBAMHU 2 2 2 2
Tema 10.3 I'padbr 2 2 2

Tema 10.4 Pemenne 3agau. Muosxectsa, I'padsbl 1 X npuMeHeHue 2 2 2 2
Paznea 11. 3i1€M6HTbI KOMOMHATOPHUKH, CTATHCTUKU M TEOPUH 20 10 20 10 10
BePOSITHOCTEH

Tema 11.1 OcHOBHBIE OHATHSI KOMOWHATOPUKH 4 2 4 2 2
Tema 11.2 CoObiTHe, BeposITHOCTH cOObITHSI. CloOXKeHue u 4 5 4 ) )
YMHOKECHHE BEPOATHOCTEH

Tema 11.3 BeposiTHOCTH B Tpo(heCCHOHATBHBIX 3a/1auax 2 2 2 2
Tema 11.4 JluckperHas ciydailHas BeJIMYMHA, 3aKOH €€ ) 2 2
pacripeieeHus

Tema 11.5 3agaun MmaTeMaTHUECKON CTATUCTUKH 2 2 2

Tema 11.6 CocTaBnenue TabJIUIl ¥ JUarpaMM Ha MPAKTHKE 2 2 2 2
Tema 11.7 Pemenne 3amau. nemMeHThl KOMOWHATOPUKHU, CTATUCTHUKA 4 5 4 ) )
Y TEOPUH BEPOATHOCTEN

Pasznea 12 Ilpsimble ¥ JIOCKOCTH B MPOCTPAHCTBE 20 10 20 10 10
Tema 12.1. OcHoBHBIE NOHSATHS cTepeoMeTpuu. PacmnonoxkeHue ’ 2 2

IPSIMBIX U IJIOCKOCTEN

Tema 12'%' [TapamienbHOCTh MHPSAMBIX, HPSAMONM M IUIOCKOCTH, 6 5 6 4 )
IJIOCKOCTEHN

Tema 12.3. IleprieHAUKYAAPHOCTD NPSIMBIX, IPSIMON U TUIOCKOCTH, ) ) )

IJIOCKOCTEN

Tema 12.4. Teopema 0 Tpex NnepreHIUKYIsIpax 4 2 4 2 2
Tema 12.5. IlapannensHble, NEPIEHIUKYISPHBIE, CKPEILIMBAIOLIUECS 4 4 4 4
psIMble

Tema 12.6. Pemenue 3aga4. [IpsiMble U IUIOCKOCTH B IPOCTPAHCTBE 2 2 2 2
Pasznea 13. KoopanHarbl 1 BEKTOPbI 16 8 16 8 8
Tema 13.1 JlexapToBBl KOOpPAMHATBHI B MpOCTpaHcTBE. PaccrosHue 4 ) 4 2 2
MEeXIy AByMsl ToukamMu. KoopanHaThI cepeIMHbI OTpe3Ka

Tema 13.2 BeKkTopbl B IPOCTPAHCTBE. 6 5 6 4 )

Yron Mexty Bektopamu. CKaJasipHOE TPOU3BEACHUE BEKTOPOB

26



Tema 13.3 IIpakTUKO-OPUEHTUPOBAHHBIE 3aJa4d HA KOOPAWHATHOM
TIJIOCKOCTH

Tema 13.4 Pemienne 3amad. KoopamHatel 1 BEKTOPBI

Pa3ges 14. MHOTOrpaHHMKH M TeJia BpalleHUs

20

[
-}

20

Tema 14.1 Bepmunebl, peGpa, rpaHd MHOTOTpaHHUKA

Tema 14.2 Ilpusma, ee cocraBistomue, cedenue. [lpsamas u
MpaBUJIbHAS IIPU3MBI

Tema 14.3 [Mapamnenenunen, ky0. Ceuenue kyOa, mapasuiesiernumne/ia

Tema 14.4 Ilupamupa, ee cocrasisoomue, cedyeHue. [IpaBunbHas
nupaMysia. YceueHHas mupaMuia

[\C RN I O B \C T | S}

Tema 14.5 BokoBast ¥ 1oJIHas NOBEPXHOCTh IPU3MBbI, TUPAMUIbI

Tema 14.6 Cummerpuss B KyOe, MapajulelieNUIeaAe, MPU3ME,
nupaMu/ie

Tema 14.7 [Ipumepsr cummeTpurii B ipodeccuu

Tema 14.8 [IpaBuiibHbIE MHOTOIPaHHUKH, UX CBOICTBA

Tema 14.9 Hununap, ero cocrasisomue. CeueHne NUIMHIpa

Tema 14.10 Konyc, ero cocrapisitomue. CedeHrne KoHyca

Tema 14.11 Yceuennslit konyc. CeueHne yCE4eHHOT0 KOHyca

BN \O NI \O R §\S)

EENLS AR SR )

Tewma 14.12 lap u cdhepa, ux cedeHuUs

Tema 14.13 Ilomsatue 00 o00Beme Ttema. OTHOLIEHHE OOBEMOB
OAOOHBIX TEI

Tema 14.14 OObeMbI U TUIOIAAM TOBEPXHOCTEN TeT

Tema 14.15 KomOnHaImu MHOTOIrPaHHUKOB U TeJl BPAIICHUs

Tema 14.16 I'eomeTpuueckrie KOMOMHAIIMN HA TTPAKTUKE

Tema 14.17 Pemienue 3agady. MHOTOrpaHHUKY U T€Jla BPAICHUS]

N[N

NN

Koncyabranumn

INNNNNN-&N-&NNNNNNNN&N-&

IK3aMeH

Bcero no nucnuniinne

320

150

302

152

150
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Taoauna 3 - Coaep:xxkanne TMCHUILUIMHBI «MaTeMaTHKA

HaumeHoBaHue pa3jieioB Conep:xkanue yuyeOHOro marepuasa (0CHOBHOE M MPO(deccHoOHAIBLHO- Oo0bem dopMupyemblie

U TeM OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKUE 3AHATHS, IPUKJIATHON 4acoB KOMIIETEeHI[UH

MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OcHoBHOe coep:kaHue

Pazpea 1. [ToBropenune kKypca MaTeMaTHKH OCHOBHOM IIKOJIbI OK-01, OK-02,
Tema 1.1 Conepxanue yq4eOHOro MaTepuaa OK-03, OK-04,
Llens v 3amaun ba3oBble 3HAHWST W YMEHHsl [0 MaTeMarTuke B NPO(ECCHOHAILHOW M B OK-06, OK-07

MaTCeMaTuKu Mpu 0CBOCHUN
CIICOUaJIbHOCTH

HOBCCI[HCBHOﬁ ACATCIIBHOCTH.

Tema 1.2

Yucnna v BEIYUCICHUS.
BeIpaxxenus u
npeoOpazoBaHus

ConeprkaHue yueOHOTO Marepuasa

JleiicTBUSI HaJa  TOJOKUTEJIbLHBIMH |
OOBIKHOBEHHBIMU M IECATUIHBIMU APOOSIMHU.

OoTpUIaATECJIbHBIMHU qyucjaamMu,

JeiicTBHUA €O cTeneHsAMH, GOPMYJIbl COKPALIEHHOI'0 YMHOKEHHUA

Tema 1.3.
['eomeTpus Ha miIocKOCTH

Ilpogpeccuonanvno-opuenmuposannoe cooepiicanue (cooeprcanue nPUKIAOHO20
MOOY51)

B ToM 4mcJiie, MpaKTHYeCKUX 3aHATHIA

I13Ne 1 Buabl nj1ocKHUX (PUIyp M MX IIOIIAAb.
ITpakTuKO-OpHEHTUPOBAHHBIE 33JJa4K B KypCe F€OMETPUH Ha INIOCKOCTH

Tema 1.4
[IporieHTHBIE BHIYUCITICHUS

ConeprkaHue yueOHOTO Marepuasa

B ToMm 4mciie, MpaKTHYECKNX 3aHATHI

I13 Ne 2 IIpocTbie U C105KHBIE POLEHTHI
ITpocTble npoLEeHTHI, pa3Hble c1OcO0b! UX BbIUUCIeHHs. CII0KHbIE TPOLIEHTBI

Tema 1.5
VYpaBHEHUsI U HEPABEHCTBA

Conepxanne ya4eOHOTO MaTepuaa

JInHeiiHble, KBajpaTHbIe, JPOOHO-THHEHHbIC YPABHEHHSI M HEPABEHCTBA

B ToM 4mciie, MpaKTHYECKNX 3aHATHIA

I13 Ne3 Pemienue ypaBHeHMIi 1 HEPaBEHCTB
Pemenune nMHEHHBIX, KBaJIpaTHBIX, IPOOHO-TMHEHHBIX YPABHEHUI 1 HEPABCHCTB

Tema 1.6

ConeprkaHue yueOHOTO Marepuaa

JP3,4,6,7,8, 13,
JIP-KK 1,
JIP-COII-1-3
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CucreMbl ypaBHEHHH U
HEPaBEHCTB

Cnoco0bl penieHUs1 cUCTEM JIMHEHHBIX YpaBHeHuil. [lonstus: marpuna 2x2 u 3x3,
onpeaenuTenb Marpuibl. Metox l'aycca. Cucrembl HENMHEHHBIX YpaBHEHHH.
CucreMbl HEpaBEHCTB

B Tom Yyucjie, NIPaKTHICCKUX 3aHATHI

I13 No 4 Pemenue crucTeM JTUHEMHBIX YPaBHEHUN W HEPABEHCTB

Tema 1.7
BxonHo#i KOHTpOJIb

ConeprkaHue yueOHOTO Marepuaa

B Tom Yyucjie, NIPaKTHICCKUX 3aHATHI

113 Ne 5 KonrpoJabhasi padora Ne 1
Bouncnenuss u npeoOpazoBaHMsA. YpaBHEHHs M HepaBeHCTBa. leomerpus Ha
IUIOCKOCTH

Pa3ned 2. Crenenn u kopHu. CreneHHas QyHKIUSA 18
Tema 2.1 Copepxanue yueOHOro Marepuasa 4
Crenennas Qynkuus, ee 6. IlonsiTHE KOPHS N-0ii CTeNeHH U3 AeiicTBHTeLHOro uncaa. OyHkinn y=vx, 2
CBOMCTBA ux cBoiicTBa U rpaduku. CBOKWCTBA KOPHS N-OM CTETICHH
B Tom Yyucjie, NPaKTHICCKUX 3aHATHIH 2
I13 Ne 6 CBoiicTBa KOpHS N-OM CTENIEHU 2
Tema 2.2 Copepxanre yaeOHOTro MaTepuala 4
[Ipeobpa3zoBanue 7. Ilpeo0pa3oBaHue HPPALMOHAJIBbHBIX BbIPAKEHHUH 2
BBIPAKEHHUH C KOPHAMU N- | B TOM 4mcIIe, NPAKTHYECKUX 3aHATHI 2
Oif CTETeHH I13 Ne 7 TIpeobpazoBaHne UppalMoOHAIbHBIX BEIPAKEHUH 2
Tema 2.3 Copepxanue yaueOHOro Marepuasa 2
CBolicTBa CTENEHNU C 8. IlonsaiTHe cTemeHW ¢ JOOBIM PalMOHAJBHBIM MOKa3aTejJeM. CTENeHHbIE 2
palMOHAIBHBIM U (GYHKIIUH, UX CBOMCTBA U TpaduKu
JIEUCTBUTEIbHBIM
MOKa3aTesIMI
Tema 2.4 Copepxanre yaeOHOTro MaTepuala 4
Pemenue 9. MeToabl penieHusi MPPAUMOHAJIbHBIX YPABHEHUI U HEPABEHCTB 2
HppauoOHaIbHBIX PaBHOCWIBHOCTB UPPALMOHAJIBHBIX YPABHEHUN Y HEPABEHCTB. METO bl UX PEILICHUS.
YPAaBHEHUW U HEPABEHCTB | B TOM 4mciie, MPAKTHYECKUX 3aHATHI 2
[13 Ne8 Pemienue uppanioHaabHbIX YPaBHEHUM U HEPABEHCTB 2
Tema 2.5 CopepxaHue yaueOHOro Marepuasa 4

OK-01, OK-02,
OK-03, OK-04,
OK-06, OK-07
JP3,4,6,7,8, 13,
JIP-KK 1,
JIP-COII-1-3
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CreneHu v KOpHHU.
Crenennas pyHKIUSA

10. Onpenenenue crenenHoi pynkuun. Mcnons3oBaHue ee CBOMCTB MPHU PEIICHUU
YPaBHEHUN U HEPABEHCTB

B TOM umnciie, npakTUYeCKUX 3aHATHI 2
I13 Ne 9 KonTposbHas pabota Ne 2 2
Pasznea 3. Iloka3arenbHas pyHkuus 18 OK-01, OK-02,
Tema 3.1 Copneprkanne ydeOHOT0 MaTepuasa 4 OK-03, OK-04,
[TokazarenbHasd ¢pyHkius, | 11. CTeneHb ¢ MPOU3BOJILHBIM AeiCTBUTEIbHBIM MoKa3aTeseM. OnpeeaeHue 2 OK-06, OK-07
ee CBOMCTBA TOKA3aTeNIbHOM (QYHKIMHU, €€ CBOMCTBA W TpadHK. 3HAKOMCTBO C NMPUMEHEHHEM JIP 3,4,6,7,38, 13,
HOKa3aTe/ibHOM (QyHKIUH. PelieHne mokas3aTenbHbIX YpaBHEHHN ()YHKIMOHAIBHO- JIP-KK 1,
rpaduUecKuM METOIOM JIP-COII-1-3
B ToM unciie, MPaKTHYECKHX 3aHSATHI 2
I13 Ne 10 TTpeobpa3oBaHue OKA3aTEIbHBIX BBIPAKEHUN 2
Tema 3.2 Copepxanrie yaeOHOTro MaTepuaa 8
Pemenne nokasarenpHplx | 12 PemeHue moka3aTeJIbHbIX YPABHEHHMIi METOJIOM YpaBHHMBAHHS TOKa3aTeleH, 2
YPaBHEHMM U HEPABEHCTB | METOJIOM BBEJICHUS HOBOW MEPEMEHHOH, (PYHKIIMOHAILHO-TPaAQUIECKIM METO/IOM.
13 MeToabl penieHus1 MOKA3aTeJbHbIX HEPABEHCTB 2
B ToM umciie, MpaKTHYECKNX 3aHATHIA 4
I13 Ne 11 Pemenue noka3aTenbHbIX YpaBHEHUH 2
I13 Neo 12 Pemienue nokaszaTebHbIX HEPABEHCTB 2
Tema 3.3 Copepxanre yaeOHOTro MaTepuala 4
Cucremsbl mokasaresbHeIX | 14. MeToabl pelieHusi CHCTEM MOKA3aTeJbHbIX YpaBHEHHil 2
YpaBHEHUU B ToM 4Hc/Ie, NPAKTHYECKUX 3aHATHIA 2
I13 Ne 13 PenieHue cucTeM nokas3aTesbHbIX ypaBHEHUN 2
Tema 3.4 Coneprkanne ydeOHOro MaTepuasa 2
Pemenue 3amay. B ToM umciie, MPaKTHYECKUX 3aHSATHI 2
[Toxaszatensnas Gynkums | T13 Ne 14 KonrpoabHas padora Ne 3 2
PemieHne noka3aTelbHBIX YPAaBHEHUM METOJOM YpaBHUBAHMSA IIOKa3aTelel M
METOJIOM BBEJICHHUS HOBOM NEPEMEHHOM. PellleHne nokas3aTenbHbIX HEPABEHCTB
Pa3nea 4. Jlorapu¢gmsl. Jlorapugmudeckas GpyHKIus 26 OK-01, OK-02,
Tema 4.1 Coneprkanne ydeOHOro MaTepuasa 4 OK-03, OK-04,
Jlorapudwm yuca. 15 Jlorapugm uncia. J[ecaTHYHBIN 1 HATYPATbHBII JTOrapu(MbI, YHCIIO € 2 OK-06, OK-07
JecatndHsiil 1 B ToM 4Hc/Ie, NPAKTHYECKUX 3aHATHIA 2 JIP 3,4,6,7,38, 13,
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HatypanbHbId orapudmel, | [13 Ne 15 Berancnenue norapudma gucia 2 JIP-KK 1,
YUCJIIO € JIP-COII-1-3
Tema 4.2 Copepxanue yueOHOro Marepuasa 4
CgoiicTBa orapumMoB. 16 CoiictBa Jorapugmon. Onepariys 1orapuMupoBaHusl. 2
Oneparus B ToM umciIe, MPAKTHYECKUX 3aHATHIT 2
sorapu(MUpOBaHus I13 Ne 16 IIpumenenne cBOMCTB Jiorapudma it BEIYUCICHHI. 2
Tema 4.3 Copepxanrie yaeOHOT0O MaTepuala 2
Jlorapudmudaeckas 17 Jlorapudmuueckasi yHKITUS U €€ CBONCTBA 2
(byHKIIUS, ee CBOWCTBA
Tema 4.4 Copepxanue yueOHOro Marepuasa 8
Pemenue 18. IlonsiTue Jorapugmmuyeckoro ypapHenus. Onepanusi HOTEHIMPOBAHUS. 2
J0rapu(pMUIECKHX 19 Tpu OCHOBHBIX MeTOAa pelleHusl JOrapu(pMuuecKuX YpPaABHEHMId: 2
YPaBHEHUH U HEPABEHCTB | ()yHKIIMOHAIHHO-TPa)UUECKHIA, METOJ MOTCHIIMPOBAHUS, METOJ BBEICHHS HOBOI
nepemMeHHoi. Jlorapudmudeckue HepaBeHCTBA
B ToM umc/ie, MPAKTHYECKHX 3aHSATHI 4
I13 Ne 17 Pemienne nmorapupMuvecKux ypaBHSHUM 2
I13 Ne 18 Pemenne morapuMudecKux HEPABEHCTB 2
Tema 4.5 CopepxaHrie yaeOHOTro MaTepuala 4
Cucrtembl 20 Aaroput™M  peleHMs CHCTEMbl  YpPaBHEHMIH. PaBHOCHIIBHOCTB 2
JorapupMHUIECKUX Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB
YpaBHEHUI B ToM yHcIIe, MPAaKTHYECKUX 3aHATHI 2
I13 Ne 19 Pemienue cuctem JorapuMHUIECKUX YpaBHEHUH M HEPABEHCTB 2
Tema 4.6 Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooepricanue nPUKiIAOH0O20 2
Jlorapudmsl B ipuposie 1 | mMooyisn)
TEXHUKE 21 Ilpumenenue Jgorapu¢ma. Jlorapudpmuyeckas coupans B mnpupozae. Ee 2
MaTeMaTH4YeCKHe CBOMCTBA
Tema 4.7 Copepxanrie yaeOHOTo MaTepuaa 2
Pemenue 3amauy. B ToM ymciie, MpaKTHYECKUX 3aHATHIA 2
Jlorapugmer. 113 Ne 20 KontpoabHas padora Ned
Jlorapudmuueckas Jlorapudpmudeckas pyHkuus. Pemenne mpocTedmmx JorapupMUIecKux ypaBHEHUN
byHKIUSA
Pasznea S. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckue GyHkunu OK-01, OK-02,
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Tema 5.1
Tpuronomerpuueckue
(YHKIIUH TIPOU3BOJIBHOTO
yria, yucna. Paguannas u
rpajaycHas Mepa yria

Conepxanne yaeOHOTO MaTepuaa

22 Paguannasi mepa yria. [loBopoT ToukH BOKpYT Havyasa koopauHar. OnpezneneHue
CHHYCa, KOCUHYCa, TAHI€HCAa U KOTAHI€HCa. 3HAKU CUHYCa, KOCUHYCA, TaHIeHCa U
KOTaHI'€HCA 10 YETBEPTAM. 3aBUCUMOCTb MEXKAY CUHYCOM, KOCUHYCOM, TAHT'€HCOM U
KOT@HI'€HCOM OJIHOTO M TOTO K€ YIUIa

B Tom yucjie, NIPaKTHICCKUX 3aHATHI

I13 No 21 PagmanHas u rpajgycHasi Mmepa yria

Tema 5.2

OcHoBHbIE
TPUTOHOMETPHUUECKHE
TOXKJECTBA.

@opMyIbl IPUBEICHUS

Conepxanne yaeOHOTO MaTepuaa

23 Tpuronomerpuieckue TokaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB
o U - 0. PopMyIIbl IpUBEACHUS

B Tom yucie, NIPaKTHICCKUX 3aHATHI

I13 No 22 OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA

Tema 5.3

Cunyc, KOCUHYC, TAHT€HC
CYMMBI U Pa3HOCTHU JBYX
YIJIOB

CuHyC 1 KOCHUHYC
JIBOMHOTO yryia. @opMyIibl
IIOJIOBUHHOI'O yIyia

Conepxanue yq4eOHOro MaTepuaa

24 Cymma u pa3HocTb cMHycoB. CyMMa U pa3HOCTbh KOCUHYCOB. CHHYC M KOCUHYC
nBoHHOTO yrma. @opMmyisl MONOBUHHOrO yria. [IpeoOpazoBaHus CyMMBbI
TPUTOHOMETPUUYECKUX (YHKIUH B TNPOM3BEIACHHE M MPOU3BEIEHUS B CYMMY.
BripakeHue TpUrOHOMETPUYECKMX (YHKIUI dYepe3 TaHTeHC IOJOBHHHOTO
aprymMeHTa.

B Tom yucie, NIPaKTHICCKUX 3aHATHI

I13 Ne 23 TlpeoOpa3oBaHus NPOCTEHIINX TPUTOHOMETPUIECKUX BhIPAKEHHUH

I[13 Ne 24 TIpumeHeHuwe TpPHUTOHOMETPUYECKHX (OopMya I TpeoOpa3zoBaHUs
BBIPAKECHUN

Tema 5.4
@yHKIUH, UX CBOWCTBA.
CriocoOBI 3amaHus

Conepxanne ya4eOHOTO MaTepuaa

25 ObOaacTp omnpenejieHUsi M MHOXKeCTBO 3HadyeHHil GyHknmi. UYETHOCTD,
HEYETHOCTD, MEPUOANYHOCTE QYHKIIMNA. CTIocOOBI 3agaHust QYHKIIUHA

byHKIHI

Tema 5.5 Copeprxanue yaeOHOTO MaTepuasa

Tpuronomerpuueckue OO0sacTs  ompenejieHMsT W MHOXKECTBO 3HA4YeHHH TPUIOHOMETPHYECKHUX
(yHKIIMH, UX CBOMCTBA U ¢ynkuuii. Y¢THOCTH, HEUETHOCTD, MEPUOANIHOCTD TPUTOHOMETPUUIECKHUX (DYHKITUH.
rpaduKu CoiicTBa 1 rpaduku GyHKIUN y = €cOs X, Y = sin X, y = tg X, y = ctg X.

Tema 5.6 Copeprxkanue yaeOHOTO MaTepuasa

B Tom yucjie, NIPaKTHICCKUX 3aHATHI

OK-03, OK-04,
OK-06, OK-07
JP3,4,6,7,8, 13,
JIP-KK 1,
JIP-COII-1-3
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[IpeobpazoBanue

I13 Ne 25 TIpeobpa3zoBanue rpad)uKOB TPUTOHOMETPHUECKUX (PYHKITUH

rpauKoB Cxarue 1 pacTspkeHue rpa)uKoB TPUTOHOMETPUYECKUX (PYHKITHH.
TPUTOHOMETPHUECKHUX

byHKIHI

Tema 5.7 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHO20
Ornucanue Mooyns)

MPOU3BOJICTBEHHBIX 27 Hcnoab3oBanue CBOIiCTB TPUTOHOMETPUYECKHUX byHkumii B

MIPOIIECCOB C ITOMOILBIO
rpadukoB HYHKITUN

npogeccuoHAIbHBIX 3aa4aX

Tema 5.8 Conepxanue yq4eOHOro MaTepuaa

OO6parHbie 28 Oo6parHbie TpUroHoMeTpuyeckne pynkunu. Mx ceoiictea u rpaduku
TPUTOHOMETPHUUECKHE

byHKIIUN

Tema 5.9 Conepxanue yq4eOHOro MaTepuaa

Tpuronomerpuueckue 29 IIpocTreiiniue TPUTOHOMETPUYECKUE YPABHEHUS

YPaBHEHUs U HEPABEHCTBA

YpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a.

30 ITpocreiilmme TPUTOHOMETPHYECKHE HEPABEHCTBA

B ToM 4nciie, MpaKTHYECKNX 3aHATHI

I13 Ne 26 PemieHne npocTelHNX TPUTOHOMETPUUECKUX YPAaBHEHNUN U HEPABEHCTB

113 Ne 27 PenieHre TPUTOHOMETPUYECKHUX YPABHEHU

PemreHne TPUrOHOMETPUYECKMX YPAaBHEHMM OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKHE YPABHEHMS, CBOMALIMECS K KBaJpaTHBIM, pelIacMble
Pa3JIOKEHUEM Ha MHOXKUTENH, ONTHOPOJIHBIE.

Tema 5.10 Copeprxkanue yaueOHOTO MaTepuasa

Cucremsl B ToM unciie, NPAKTHYECKHX 3aHATHI

TPUTOHOMETPUYECKUX 13 28 Cuctembl IpoCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUN

YpaBHEHHM

Tema 5.11 Copeprxkanue yaeOHOTO MaTepuasa

Penienue 3a1a4. OCHOBBI B ToM unciie, NPAKTHYECKHX 3aHATHI

TPUTOHOMETPHH. 113 Ne 29 KonrposabHast padora Ne 5

Tpuronomerpuyeckue [TpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPaKEHUM. Pemenne
GyHKIHH TPUTOHOMETPUYECKUX YPABHEHHMM M HEPABEHCTB B TOM YHUCIJIE C HCIIOJIb30BAaHUEM
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\ CBOMCTB (DyHKIIHI

Pa3gen 6. KommiekcHbIe YncIa

Tema 6.1
Komruiekcusie yucia

Conepxanne ya4eOHOTO MaTepuaa

IHonsiTne KOMIUIEKCHOTO 4mciaa. ConpspkeHHbIE KOMITIEKCHbBIE YHCia, MOAYAb U
apryMeHT KOMIUIeKcHoro uwncia. @opma 3ammcu  KOMIUIEKCHOTO — YHCTa
(reomMeTpHuecKas, TPUTOHOMETPHUECKas, ajaredpandeckas).

B Tom Yyucjie, NIPaKTHICCKUX 3aHATHI

OK-01, OK-02,
OK-03, OK-04,
OK-06, OK-07
JP3,4,6,7,8, 13,
JIP-KK 1,

I13 Ne 30 Apudmetryeckne AeiCTBHS ¢ KOMILIEKCHBIMU YHUCIaMU JIP-COII-1-3
Tema 6.2 ConeprkaHue yueOHOTO Marepuaa
[Ipumenenue 32 BpInojHeHHe pacyeToB ¢ MNMOMOIIBI) KOMIUIEKCHBIX u4mMcesa. [Ipumepsr
KOMIIJICKCHBIX YU CECJI HUCIIOJIB30BaHUS KOMIIJICKCHBIX UHCECJI
Pasznen 7. YpaBHeHUs1 1 HEPABEHCTBA OK-01, OK-02,
Tema 7.1 Conepxanue yq4eOHOro MaTepuaa OK-03, OK-04,
PaBHOCHIILHOCTE 33 PaBHOCWILHOCTL ypaBHeHuii W HepaBeHcTB. Omnpenenenus. OCHOBHEIE OK-06, OK-07

YpPaBHEHUI U HEPABEHCTB.
OO6mre MeTobl PEeIICHHs

TCOPCMbI PABHOCHUJIBHBIX NIEPEX0JAaX B YPABHCHUAX U HCPABCHCTBAX.

34 OOumme MeToAbI pelleHWs] YPAaBHEHWiA: Nepexoi OT paBEHCTBAa (QYHKIUH K
PaBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX (DYHKLUH, METOA pa3JIoOKEeHHs Ha
MHOKHMTEJIM, METOJ BBEICHHUS HOBOW NEpPeMEHHOW, (PyHKIMOHAIbHO-TpadUIecKuit
METO

B Tom Yyucjie, NIPaKTHICCKUX 3aHATHI

I13 Ne 31 Pemienue ypaBHeHUI U HEPABEHCTB

Tema 7.2
I'padmyecknii meTon
pelIeHusl ypaBHEHU,

ConepxaHnue yq4eOHOro MaTepuaa

35 O0mme MeToabl pellleHUS] HEPABEHCTB: IEPEXO] OT CPaBHEHUS 3HAYEHUM
(GyHKIMI K CpaBHEHHUIO 3HAUYEHHWH apryMEHTOB JUIi MOHOTOHHBIX (DYHKIIMA, METO.

HEPABEHCTB MHTEPBAJIOB, PYHKIIMOHAIBHO-TpaQUUeCcKHil METOI.

36 I'padmueckuii MeTO pelIcHUs] YPABHEHHIl 1 HEPABEHCTB

B ToM 4mciie, MpaKTHYeCKUX 3aHATHIA

I13 Ne 32 Pemienne ypaBHEHUI U HEPABEHCTB rpad)MueCKUM METOJIOM
Tema 7.3 Conepxanue yq4eOHOro MaTepuana

YpaBHEHUS 1 HEPABEHCTBA

C MOAyJIEM

37 Omnpenenenue momyJs. Packpeitie Momyns no omnpenenenuto. [Ipocreiimme
YpaBHEHUs U HEpPaBEHCTBA ¢ MoAyineM. IIpumMeHeHne paBHOCWIBHBIX IIEPEXON0B B
OTpe/ieNICHHBIX TUIAaX YpaBHEHUI 1 HEPABEHCTB C MOJYJIEM

JP3,4,6,7,8, 13,
JIP-KK 1,
JIP-COII-1-3
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B ToM 4mciie, MpaKTHYECKUX 3aHATHI

I13 Ne 33 PenieHue ypaBHEHUH M HEPABEHCTB C MOYJIEM

Tema 7.4
VYpaBHEHUsI U HEPABEHCTBA
C mapameTpaMu

Conepxanne yaeOHOTO MaTepuaa

38 3naxkomcTBO ¢ mapamerpoM. Ilpocreiimne ypaBHEHUS M HEpaBEHCTBAa C
napaMeTpoM

B ToM 4mciie, MpaKTHYECKUX 3aHATHI

113 Ne 34 PemieHue ypaBHEHUIN M HEPABEHCTB C NTapaMeTpaMu

Tema 7.5

CocraBieHue u peleHue
npo¢eCcCHOHATBHBIX 3a/1a4
C IIOMOUIBIO YPABHEHUN

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooepircanue nPUKIAOHO20
MOO0Y51)

B ToM 4mcie, MpaKTHYECKUX 3aHATHI

I13 Ne 35 Pemenue TEKCTOBBIX 33124 TPOECCHOHATLHOTO COAEPIKAHMS

I13 Ne 36 Pemenue TEKCTOBBIX 3a1a4 MPOPECCUOHATBLHOTO COAEPKaHUSI C TIOMOIIIBIO
YpaBHEHUH

Tema 7.6
Pewenue 3anay.
YpaBHEHUS 1 HEPABEHCTBA

Conepxanne yaeOHOTO MaTepuaa

39 O0mue MeToabI pellieHUsI YPABHEHUH. YPaBHEHUS U1 HEPABEHCTBA C MOIYJIEM U
C mapameTpamu

B ToM yucIIe, NpaKTHYECKUX 3aHATHH

I13 Ne 37 KonTtponbHas pabota Ne 6

Pasznea 8. [IpousBognas pyHkumuu, ee npuMeHeHne

Tema 8.1
[ToHsiTHE TPOM3BOTHOM.
@opMyibl U IIpaBUIIA

Conepxanue yq4eOHOro MaTepuaa

OnpenesieHne NPOU3BOIHOM
OmnpeneneHre YUCIOBON IMOCIIEIOBATEIPHOCTA U CHOCOOBI ee 3amanus. CBolicTBa

g depeHInpOoBaHUS YUCJIOBBIX MOCHeAoBarenbHOCTER. OmpeneneHne npeaena NOoCIeI0BaTeIbHOCTH.
Breruncnenne — mpemenoB  mociemoBarenbHocTed.  [lpemen  dyHkumm  Ha
o6eckoneunoctu. [Ipenen ¢pynkiuu B Touke. [Ipupamenue aprymenra. [Ipupamenue
byHkiuu. 3amayd, OPUBOINAIIME K TOHATHIO TPoU3BOAHOW. Ompenenenue
MIPOU3BOJIHON. AJITOPUTM OTHICKAHUS MPOU3BOTHOM
B ToM unciie, NpaKTHYECKUX 3AHATHIA
I13 Ne 38 Haxox1eHHe MPON3BOJHON CTENEHHOH (PyHKIMH

Tewma 8.2 Copeprxkanue yaeOHOTO MaTepuasa

Dopmyasbl tuppepennuposanus. Ilpasuia nuddepeHunposanus

B ToM ymciie, MpaKTHYeCKUX 3aHATHI

OK-01, OK-02,
OK-03, OK-04,
OK-06, OK-07
JP3,4,6,7,8, 13,
JIP-KK 1,
JIP-COII-1-3
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[IpousBonHBIE CYMMBI,
pa3HOCTH IIPOU3BEICHMUS,
4acTHOTO

I13 Ne 39 IpaBuiia nuddepeHunpoBaHus

Tema 8.3

[IpousBonnbie
TPUTOHOMETPHUECKIX
bynaknuid. [TponsBonnast
CJIO)KHOU (DYHKIIUHU

Conepxanue yq4eOHOro MaTepuaa

B ToM 4mciie, MpaKTHYeCKNX 3aHATHI

I13 Ne 40 ITpousBoaHast C105KHOM QyHKIMH
Omnpenenenue caoxuoi ¢pyHkiuu. [TponsBomHass TPUTOHOMETPUYECKUX (DYHKITUH.

Tema 8.4
Ilousarue o

HENpPEephIBHOCTU (QYHKIIHH.

Merton uHTEPBAIOB

Conepxanne yaeOHOTO MaTepuaa

42 TlonsiTue HenpepbiBHOI (pyHkuuu. CoiicTBa HenpepblBHOW (QyHKIMU. CBA3b
MEXIYy HENPEPHIBHOCTHIO U AU HEPEHIIUPYEMOCTHIO (PYHKITUH B TOYKE. AJITOPUTM
pelIeHus] HEpaBeHCTB METOJIOM HHTEPBAJIOB

Tema 8.5
I'eomerpuyeckuit u
(UBUIECKUIA CMBICTT

Conepxanne yaeOHOTO MaTepuaa

43 T'eomerpuyeckuii U (GuU3MUYECKHH CMBIC] NPOU3BOAHOM. [eomeTpruuecKuii
CMBICJI TIPOU3BOAHON (PYHKIMHU — YITIOBOM KOA(PPHUIMEHT KacaTelabHOH K Tpaduky

IIPOU3BOAHON (GyHKIMH B TOYKe. YpaBHEHHME KacarelbHOH K rpaduky (QyHKIMH. ANroput™M
COCTAaBJICHHUsI YPaBHEHUS KacarenbHOH K rpaduky pynkumn y=f(x)
B ToM 4nciie, MpaKTHYeCKUX 3aHATHIA
I13 Ne 41 I'eomeTprueckuid CMBICI TPOU3BOAHOMN (PYyHKIMH

Tewma 8.6 Copeprxkanue yaeOHOTO MaTeprasa

duznuecknii CMBICI
MPOU3BOIHON B

B Tom yucjie, NIPaKTHICCKUX 3aHATHI

I3 Ne 42 ®usnyecknii (MeXaHUYeCKUI) CMbICI NMPOU3BOJAHOI — MTHOBEHHAs

npodeccuoHaIbHbBIX CKOPOCTb B MOMEHT BpeMeHH t: v =S’ (t)
3ajayax
Tema 8.7 Conepxanue yq4eOHOro MaTepuaa

MOHOTOHHOCTh (hYHKITHH.
Touku skcTpemyma

44 Bo3pacTanue u yobiBaHue QyHKIIMM, COOTBETCTBUE BO3PACTAHUS U YOBIBAaHUS
¢yHKIIMM 3HaKy Mpou3BogHOW. I[loHsATHE mNPOU3BOAHON BBICIIEro TMOPSJIKA,
COOTBETCTBHE 3HAKAa BTOPOW MPOU3BOIHON BHIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha
oTpe3ke. 3a7ayd Ha MAaKCUMyM U MUHUMYM. [IOoHsATHE acHMMITOTHI, CHOCOOBI MX
ornpezieNIeHus!.

45 AnaropuTm mucciieioBaHusl (PyHKIMM ¥ NMOCTPOeHMs ee rpaduka ¢ MOMOIIbIO
npon3BoaHOM. J[poOHO-MHEHHAS QYHKITHS
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Tema 8.8

Conepxanne yaeOHOTO MaTepuaa

Uccnenoanue GpyHKIUH 1 | B TOM 4ncIe, NPAKTHYECKUX 3aHATHI 2
NOCTPOEHKE rpaQUKoB I13 Ne 43 MccnenoBanue GyHKIIMA HA MOHOTOHHOCTh M TIOCTPOCHHE TPAPUKOB.
Tema 8.9 HaubGonpiee u Conepxanue yq4eOHOro Marepuana
HauMEHBbIIIee 3HAYCHU S 46 HaxoxxneHue Hau00/1b1IEr0 U HAUMEHbIIEr0 3HAYeHN i (PYHKUMIA, TOCTPOEHUE
GbyHKITIHT rpa)KOB MHOTOWJIEHOB C HCIOJIb30BAaHUEM allapara MaTeMaTHYeCcKOro aHaJln3a
Tema 8.10 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepircanue RPUKIAOHO20
Haxoxnenue MOo0yns)
ONTUMAJIFHOTO pe3ylbTara | B Tom 4umciie, NpakTHYECKUX 3aHATHIl 2
C MOMOUIBIO TPOM3BOAHON | 13 Ne 44 HaumeHsbliiee u HanOoIbIIee 3HAYEHHE (DYHKIIMN
B IPAKTUYECKHX 3a0a49ax
Tema 8.11 Copepxanue yueOHOro Marepuasa 4
Pemenue 3anau. 47 ®opmyabl u npasuia audpdepenuupoBanus. VccrnenoBanue ¢GyHKUUR c 2
ITponsBosnHas pyHKLUY, €€ | MOMOIIBIO MPOU3BOAHOM. Hanbosblliee 1 HaMMeHbIIIee 3HAYeHUsT QYHKITUU
IpUMEHEHHE B ToM umciie, MPaKTHYECKUX 3aHSATHI 2
I13 Ne 45 KontponbHast paborta Ne 7 2
Pa3nea 9. IlepsooOpasHasi pyHKIMH, ee IPUMEHEHHE 16 OK-01, OK-02,
Tema 9.1 Coneprkanue yueOHOTo MaTepuaa 4 OK-03, OK-04,
[TepBooGpa3nast GpyHkuun. | 48 3amadya 0 BOCCTAHOBJEHMHM 3aKOHA IBM/KEHHMsSl 10 H3BECTHOH CKOPOCTH. 2 OK-06, OK-07
[TpaBuia HAX 0K IEHUSA [Tonsitue  wHTerpupoBanusi. O3HAKOMIICHHME C [OHATHEM MHTErpaja | JIP 3,4,6,7,38, 13,
EPBOOOPA3HBIX nepBooOpasHoi 11 Gpynkuun y=f(x). Penenue 3a1au Ha cBA3b IIEPBOOOPA3HON U €€ JIP-KK 1,
POM3BO/THOM, BEIYUCIIEHHE MIEPBOOOPA3HOM JUIS TAHHOM (YHKIHMH. JIP-COII-1-3
49 Tabauuma dopmya AJs1 HAXOXKIAEHUS NMePBOOOpa3HbIX. V3yueHue mnpaBuiia 2
BBIYMCIICHHSI IEPBOOOPA3HOM
Tema 9.2 Copeprxanue yaeOHOTO MaTepuasa
[Inomans KpUBOIMHENHONW | 3agayM, NPUBOASAIIME K NMOHIATHIO ONpedeIeHHOI0 HHTEerpaja — O BEIYUCICHUH
Tpanenuu. @opmyna IJIOMIAAM  KPUBOJMHEMHOW Tpamenuu, O TMepeMelieHud Touku. [loHsitue
Herotona — JleiiOnuna OTpeIeIEHHOTO HHTerpaja. ['eoMeTpudeckuii U GU3NUYECKUI CMBICI ONPEIEICHHOTO
unrerpana. ®opmyna Hetorona— Jleitbaua
Tema 9.3 Conepxanue yq4eOHOro MaTepuaa
Heonpenenenuslii u B ToM umHciIe, MPAKTHYECKUX 3aHATHIT 4

orip CI[CHCHHBIP'I HWHTCrpaibl

I13 Ne 46 Bpruncienue HeONpeaeIeHHOrO HHTErpasa
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I13 No 47 Beruncienue onpeaeaeHHoro nTerpaia

Tema 9.4

ITonsarue 06
OIIPENEIICHHOM HHTErpajie
KaK ILIOLAH
KPHUBOJUHEHHOHN Tpaneuun

Conepxanue yq4eOHOro MaTepuaa

51 I'eomeTpuyecKkuii CMbICJI ONpPeaeJeHHOT0 HHTErpaJaa

Tema 9.5
OnpeneneHHblil HHTErpan

Ilpogpeccuonanvrno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHO20
MOO0Ys1)

B )KU3HU B ToM ymciie, MpaKTHYeCKUX 3aHATHI 2
II3 Ne 48 T'eomerpmueckmii cMBICJ oOmpeaeaeHHOro uHrerpatga. dopmyna
HgeroroHa - JleitOHMMA.
Pemenwne 3a1a4 Ha MpUMEHEHHUE MHTETpaa sl BEIYUCICHHS (PU3HMUECKUX BETUYHH
U IUIOIIaaeH
Tema 9.6 Copeprxanue yaeOHOTO MaTepuasa
Pemenue 3anau. B ToM umciie, MPAKTHYECKHX 3aHSATHI 2
ITepBooGpasnas Gpynkuun, | I3 Ne 49 Konrpoannas paGora Ne 8
ee MpUMEHEHUE IlepBooOpasnas ¢pynkuuu. [IpaBuna HaxoxaeHus nepBoodpasHbix. Ee mpuMeHnenue
Paznen 10. MHo:xecTBa. DjleMeHThI TeOPpUHU rpados 8 OK-01, OK-02,
Tema 10.1 Copneprkanue yueOHOTo MaTepuaa 2 OK-03, OK-04,
MHoKxecTBa 52 Monsite MuoKecTBA. [TonMHOXKeCTBO. OnEpanyu ¢ MHOKECTBAMHU 2 OK-06, OK-07
Tema 10.2 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue nPUKiIAOHO20 2 JIP3,4,6,7,38, 13,
Omnepanuu ¢ MHOYKECTBAMHU | MOOY/A) JIP-KK 1,
B ToM umHciIe, MPAKTHYECKUX 3aHATHIT 2 JIP-COII-1-3
I13 Ne 50 Onepaunn ¢ MHO)KecTBaMH. Penienne npukiiaiHbIX 3a1a4 2
Tema 10.3 Copepxanue yueOHOro Marepuasa 2
I'pader 53 IlousiTue rpadga. Csa3ubIi rpad, gepeBo, HUKI rpad Ha MIIOCKOCTH 2
Tema 10.4 CopepxaHue yueOHOro Marepuasa 2
Pemenue 3amay. B ToM umciie, MPAKTHYECKHX 3aHSATHI 2
Muoxectsa, I'pader u ux | I3 Ne 51 Konrtposbnas padora Ne 9 2
IpUMCHEHHE Onepanyu ¢ MHOXecTBaMU. OnKcaHue peaabHbIX CUTYaIlui ¢ TOMOIIBI0 MHOYKECTB.
[Tpumenenne rpadoB K pelIeHHIO 3a/1a4
Paznen 11. JjieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUM BEPOSITHOCTEM 20 OK-01, OK-02,
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Tema 11.1 CopepxaHue yueOHOro Marepuasa 4

OCHOBHBIE TIOHATHS 54 IlepecTaHOBKH, pa3sMeIllCHH, COYeTAHHS. 2

KOMOMHATOPUKHU B ToM umciie, MpaKTHYeCKNX 3aHATHI 2
I13 Ne 52 Beruucienue Gopmyn KOMOMHATOPUKH 2

Tema 11.2 Copepxanrie yaeOHOTro MaTepuaa 4

Co0mITHE, BEpOSTHOCTH 55 CoBmecTHBIE M HeCOBMeCTHbIE COObITHSI. TeopemMbl O BEPOSATHOCTH CYMMBI 2

coObITHs. CroXXeHue u COOBITHI. Y CIIOBHAsI BEPOSATHOCTh. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS. Teopembl

YMHOKEHHUE BEPOSTHOCTEN | O BEPOSTHOCTH IMPOM3BEIACHHS COOBITHH.

B ToM unciie, MPaKTHYECKHX 3aHSATHI 2
I13 No 53 Brruncienue BepoITHOCTEN 2

Tema 11.3 Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooeprcanue NPUKIAOHO20 2

BepositHOCTE B MO0YJ1s1)

npodeCCHOHATIBHBIX B ToM umc/ie, MPAKTHYECKHX 3aHSATHI 2

3aza4ax II3 Ne 54 OrtHocuTe/JbHAsi 4YacTOTAa COOBITHSI, CBOWCTBO €€ YCTOWYMBOCTH. 2
CraTtrcTudeckoe onpezencHre BepossTHOCTH. OIleHKa BEpOSTHOCTH COOBITHS

Tema 11.4 Copepxanre yaeOHOTro MaTepuaa 2

JuckpeTHas ciydaiHas 56 Buabl ciayyaHbIX BeJuduH. OnpenesieHne JUCKPETHON CIIydallHOW BEJIMYHHBI. 2

BEJIMYMHA, 3aKOH €€ 3aKOH paclpeleieHus AMCKPETHOM cilydaiiHOM BenuuuHbl. Ee uncioBble

pacnpezeneHus XapaKTePUCTUKU

Tema 11.5 Copepxanrie yaeOHOTro MaTepuala 2

3ajaun MaTeMaTHYECKOU 57 BapuauuonHsbii psig. [lomuron wacror u rucrorpamma. CTaTUCTHYECKHE

CTaTUCTUKH XapaKTEPUCTUKH Psijia HAOII0JaeMbIX TAHHBIX

Tema 11.6 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue nPUKIAOHO20 2

Cocrasiienue TabauIl 1 MOo0ys)

JyarpaMM Ha IpaKkTHUKE B ToM ynciie, MpaKTHYeCKNX 3aHATHI 2
I13 Ne 55 TIlepBuunast 00pabOTKa CTAaTUCTUYECKMX MaHHBIX. | paduueckoe wux 2
npecraBieHne. HaxoxneHne cpeTHuX XapaKTepucTHK, HAOII0JaeMbIX TAHHBIX

Tema 11.7 Copepxanue yueOHOro Marepuasa 4

Pemenue 3anau. 58 DyieMeHTbI KOMOMHATOPUKH, CTATUCTUKHU U TEOPHH BEPOSITHOCTEH 2

DJIEeMEHTBI OneMeHTbl KoMOWHaTtopuku. CoObITHE, BEPOATHOCTH CcOObITHA. CllOXKEHUE |

KOMOWHATOPUKH, YMHOXEHHE BEPOSITHOCTEN
B ToMm 4mciie, MpaKTHYeCKUX 3aHATHI 2

OK-03, OK-04,
OK-06, OK-07
JP3,4,6,7,8, 13,
JIP-KK 1,
JIP-COII-1-3
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CTaTUCTUKH U TEOPUHU
BEPOSATHOCTEMN

I13 Ne 56 KontponsHas paborta Ne 10

Pasznea 12 Ilpsimble u miioc

KOCTH B IPOCTPAHCTBE

Tema 12.1.

OCHOBHBIE TTOHSATHSA
CTEPEOMETPHH.
Pacnonoxenue npsameix u
ILIOCKOCTEM

Conepxanue yq4eOHOro MaTepuaa

59 Ilpenmer crepeomerpuu. OCHOBHBIC TOHATHS (TOYKa, MpsMasi, IUIOCKOCTH,
npocTpancTBo). OCHOBHBIE  akCHOMBI  cTepeoMmerpun. llepecekarommecs,
napajuiefibHble W CKpeuuBarouiyecss  npsmbele.  llpusHak U CBOMCTBO
CKpELMBAIOIIUXCS MPSMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (DUTYPHI.

Tema 12.2.
[TapamienbHOCTb NPSMBIX,
MPSAMON U TJIOCKOCTH,
IJIOCKOCTEN

Conepxanue yaeOHOro MaTepuana

IMapanjeabHble npsiMasi U miockocTb. Onpenenenne. [lpusnak. CoiicTtBa (¢
nokazarenbcTBoM). [lapannensasie mnockoctu. Onpenenenue. [Ipuznak. ColicTBa
(c TOKa3aTeabLCTBOM).

Terpassp um ero 3iemenThl. [lapamnenenunen u ero snemeHTsl. CBOMCTBa
IIPOTHBOIIOJIOKHBIX TPAHEH U JUaroHajael napajiesenunena.

B Tom Yyucjie, NPaKTHICCKUX 3aHATHI

I13 Neo 59 TTocTpoenue ceuenuii. Pemenue 3agay.

Tema 12.3.
[TepieHAUMKYISIPHOCTH
IIPSAMBIX, IPSIMON U
IUIOCKOCTH, INIOCKOCTEH

Conepxanue yq4eOHOro MaTepuaa

Ilepnenpukyasipabie npsamslie. [lapannenbHble npsiMble, NEPHEHAUKYISPHBIE K
10CKOCTH. [Ipu3HaK nepneHuKyIspHOCTH IPSIMOU U INTIOCKOCTH. J[0Ka3aTebCTBO.
[lepnienaukynap W HakioHHasA. llepneHaukynsipHble TUIOCKOCTH. [Ipu3HaK
NEPIEHIUKYISIPHOCTH INIOCKOCTEN. J|0Ka3aTenbeTBo.

PaccTosiHusl B IpOCTpaHCTBE

Tema 12.4. Copeprxkanue yaueOHOTO MaTepuasa
Teopema o Tpex Teopema o Tpex nepneHauKyJasipax. Jloka3areibCTBO.
NEepHEeHINKYIIpax B ToM ymciie, MpaKTHYeCKNX 3aHATHIA
I13 Ne 60 Yroa mexxay npsiMoii M IJIOCKOCTBIO. YTOJl MEXAY MIIOCKOCTIMU
Tema 12.5. Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooepircanue nPUKIAOHO20
[TapannenbHele, Mooyns)
NEPIEHANKYIISIPHBIE, B ToM umciie, MpaKTHYECKNX 3aHATHIA

CKpCHIUBAIOIIUCCA MTPAMBIC

I13 Ne 57 AkcHOMBI CTepeoMeTPHH.

I13 Ne 58 IlepnieHAMKYJIAPHOCTH NMPSIMOH M INIOCKOCTH, NApAJUIEIBHOCTD JBYX
IPSIMBIX, IEPICHIUKYISIPHBIX IIJIOCKOCTH, IEPIEHAUKYIIPHOCTD MIJIOCKOCTEN

OK-01, OK-02,
OK-03, OK-04,
OK-06, OK-07
JP3,4,6,7,8, 13,
JIP-KK 1,
JIP-COII-1-3
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Tema 12.6.

Pemenue 3anau. I[Ipssmslie u
IUIOCKOCTH B
IIPOCTPAHCTBE

Conepxanne yaeOHOTO MaTepuaa

Pacnionoxkenue mpsiMbIX M IUIOCKOCTEH B MpOCTpaHCTBE. IlepneHauKyinsspHOCTE U
apaJUIEIbHOCTD NPSIMBIX U INIOCKOCTEeH. CKpenBaonecs npsiMble

I13 Ne 61 KontpoabHas padora Ne 11

Pasznea 13. Koopannarsl u

BEKTOPBHI

Tema 13.1

JlexapTOBBI KOOpAUHATHI B
npocrtpaHncTse. Paccrosnue
MEXy IByMsI TOUKaMHU.

Conepxanne ya4eOHOTO MaTepuaa

64 JlekapToBbl KOOpPAMHATBI B HpocTtpaHcTBe. Ilpocreiimne 3agaun B
KoopauHarax. PaccrosiHue Mexay AByMsl TOUKAMH, KOOPAHUHATBI CEPEIUHBI OTPE3KA

B Tom yucjie, NPaKTHICCKUX 3aHATHI

KoopauHats! cepeuHbl I13 Ne 62 Ilpocreitmue 3aga4u B KOOpAMHATAX
oTpe3Ka
Tema 13.2 Copeprxkanue yaeOHOTO MaTeprasa

BexkTops! B IpocTpaHCTBE.
VYros Mex 1y BEKTOpaMH.
CkansipHO€ IIpOn3BeIEHUE
BEKTOPOB

65 BexkTopnsl B nmpocrpancTBe. ClIO)KEHUE M BBIUUTAHUE BEKTOPOB. YMHOMKEHUE
BeKTOpa Ha uuciio. Kommnanapuele BekTopbl. CKaJIsipHOE IPOU3BEIEHHE BEKTOPOB.

66 PazioxeHHe BeKTOpa MO TPpeM HEKOMILIAHAPHBIM BekTOopaM. KoopauHarbl
BEKTOpa, CKaJIIpHOE IPOM3BEAECHUE BEKTOPOB B KOOPAMHATAX, YIOJd MEXAY
BEKTOpPaMH, yrojl MeEXIy NpsIMONM M IUIOCKOCTBIO, YroJl MEXKIY IIOCKOCTSMHU.
YpaBHEHHUE MIIOCKOCTH. [ €OMETpHUYECKUI CMBICT ONIPEACITUTENS 2X2

B Tom yucjie, NIPaKTHICCKUX 3aHATHI

I13 Ne 63 BekTopbl B TpOCTPaHCTBE

Tema 13.3

[TpakTuko-
OpUEHTHUPOBAHHBIE 334U
Ha KOOPAMHATHOM

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHO20
MOo0yns)

67 KoopamHatHasi IJIOCKOCTb. BpluncieHWe pacCTOSHUN H  IUIOMIAAC Ha
IIJIOCKOCTH. KOJII/I‘IGCTBCHHBIC pacquH

IUIOCKOCTH B ToM unciie, MpaKTHYECKUX 3aHATHI
I13 Ne 64 Bprunciienue pacCTOSIHUM | IJIONIAIe Ha MIOCKOCTH
Tema 13.4 Copeprxanue yaeOHOTO MaTepuasa

Pewenue 3amay.
KoopanHars! 1 BEKTOPBI

B Tom Yyucjie, NIPaKTHICCKUX 3aHATHI

113 Ne 65 KonTpoJabHasi padora Ne 12
JlekapToBBl KOOpJAMHATHI B MpocTpaHcTBe. BekTophl B npocTpancTBe. ClokeHUe U
BbIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha yucio. KoMIutaHapHbIE BEKTOPBI.

CkansipHOo€  NpOU3BEACHUE BEKTOpOB. Pa3noxkeHue BekTOopa 1O  TpeEM

OK-01, OK-02,
OK-03, OK-04,
OK-06, OK-07
JP3,4,6,7,8, 13,
JIP-KK 1,
JIP-COII-1-3
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HEKOMIUTaHApHBIM BekTOpaM. [Ipocreiimue 3amaun B koopauHartax. KoopauHaTbl
BEKTOpa, PACCTOSHUE MEXKY TOUYKAMH, KOOPAUHATHI CEPEIMHBI OTPE3Ka, CKAISIPHOE
MIPOU3BE/IEHUE BEKTOPOB B KOOPJMHATAX, YroJl MEXKIYy BEKTOpaMH, YrOJ MEXIy
IIPSIMOM U INIOCKOCTBIO, YTOJI MEKY INIOCKOCTSIMU

Pasznesn 14. MHOrorpaHHUKH ¥ TeJIa BPallleHUs

Tema 14.1 ConeprkaHue yueOHOTO Marepuaa

Bepunsl, pebpa, rpanu Ilonsitue MHororpanHuka. Ero sneMeHTHI: BepuiuHbl, pedpa, rpanu. /[naronans.
MHOT'OI'paHHUKA CeueHue. BbIHyKJIBIe 1 HCBBIMYKJILIC MHOT'OI'PAHHHUKN

Tema 14.2 ConeprkaHre yueOHOTro Marepuaa

[Ipusma, ee Ilousitue mpusmbl. Ee ocHoBanus u OokoBwie rpaHu. Beicora mpusmel. [Ipsmas u

COCTaBJIAOIIUEC, CCUCHUC.

IIpsiMas 1 mpaBUIbHAA
ITPU3MBI

HakJIOHHas npusMa. [IpaBunbpHas npusma. Ee ceuenue

Tema 14.3
[MTapannenenunen, Kyo.
Ceuenue kyo0a,
napasuiesienunesa

Conepxanne ya4eOHOTO MaTepuaa

IMapaJjuiesienunen, CBOWCTBa MPSIMOYTOJNBHOTO Mapajuienenumnena, kyo. CeueHue
KyOa, mapajienenuesa

Tema 14.4
IInpamuna, ee

COCTaBJIAOIIUEC, CCUCHUC.

IIpaBunbpHas nupaMua.
YceuenHasi nupamuia

Conepxanne ya4eOHOTO MaTepuaa

IImpamuna u ee 3nemenTnl. CeueHue nupamuabl. [lpaBunbHas mnuUpamuza.
VYceueHnHas nupamMuia

Tema 14.5
BoxoBas 1 monHas
MMOBEPXHOCTh MPU3MBI,

Conepxanue yq4eOHOro MaTepuaa

B ToM ymcie, MpaKTHYECKUX 3aHATHI

I13 Ne 66 ITnomanps 60KOBOM U MOTHON MOBEPXHOCTH NMPU3MBI, IIUPAMHUIBI

MU PAMHU/TBI

Tema 14.6 ConeprkaHue yueOHOTO Marepuaa

CummeTtpus B KyOe, 72 CuMMmeTpHsi OTHOCHUTEIIBHO TOUYKH, MPSAMOU, MiockocTH. CuMMmeTpus B KyoOe,
napaieJenumnee, napajuieJenumnese, npusMe, NupaMuie

pu3Me, Nupamuie

Tema 14.7 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepircanue RPUKIAOHO20

[Tpumepsl cumMmeTpuii B
npodeccun

MO0yns)

73 CumMeTpus B IPHPOIE, APXUTEKTYpe, TEXHHKE, B ObITY

OK-01, OK-02,
OK-03, OK-04,
OK-06, OK-07
JP3,4,6,7,8, 13,
JIP-KK 1,
JIP-COII-1-3
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Tema 14.8
IIpaBunbHbBIE
MHOTOTPAHHHUKH, UX
CBOICTBA

Conepxanne yaeOHOTO MaTepuaa

B Tom Yyucjie, NIPaKTHICCKUX 3aHATHI

13 Ne 67 Ilonstne mnpaBUIBHOTO MHOTOrpaHHUKa. (CBOWCTBA MNPaBUIbHBIX
MHOT'OI'PAHHHUKOB

Tema 14.9

Hummaap, ero
cocTapironmue. CeueHue
LUIIAHAPA

Conepxanne yaeOHOTO MaTepuaa

74 Hunuuap u ero ieMenTol. Ceuenre nuauHApa (mapajuieIbHOE OCHOBAHUIO U
ocu). Pa3zBepTka nunuHapa

B ToM ymciie, MpaKTHYECKNX 3aHATHI

[13 Ne 68 BpruncieHne 31eMEHTOB IMJIMHAPA, IUIOMAb TOBEPXHOCTH

Tema 14.10

Konyc, ero
cocTapironmue. CeueHue
KOHYyca

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooepircanue nPUKIAOHO20
MOO0Y51)

B ToM ymcie, MpaKTHYECKUX 3aHATHI

II3 Ne 69 Konyc u ero snementnbl. CeueHne KoHyca (IapajijielIbHOE OCHOBaHUIO U
IpOXOJisiIiee Yepe3 BEPUINHY), KOHHYECKue ceueHus. Pa3BepTka koHyca

Tema 14.11
YcedueHHbIH KOHYC.
CeueHue yceueHHOTO
KOHYCa

ConeprkaHue yueOHOTO Marepuaa

B Tom yuciie, NIPaKTHICCKUX 3aHATHI

I13 Neo 70 Beruncienue 371€MEHTOB KOHYCA, IUIONAJb MOBEPXHOCTH

I3 Ne 71 Yceuennslii koHyc. Ero oOpasyromiast u Beicota. CeueHue yCeueHHOTO
KOHYyCa

Tema 14.12
[ap u cdepa, ux ceyeHus

ConeprkaHue yueOHOTO Marepuasa

75 lap u cdepa. Bzaumuoe pacnonoxkenue chepsl U wiockoctu. CeueHue mapa,
cepsl

Tema 14.13

ITousarue 06 00bEME TEIA.
OrHolleHre 00bEMOB
MMOTOOHBIX TEll

Conepxanne yaeOHOTO MaTepuaa

Ilonsitue 06 odbeme Tesa. OO6beM KyOa W MPSIMOYTOJBLHOTO TapasijIesIeIHIIe/a.
O06beM npu3Msbl U IHHAPA. OTHOIIEHNE 00BEMOB MOJOOHBIX Tel. [ eoMeTpudeckuit
CMBICJI OTIPENIEIUTENS 3-TO MOPSIKa

Tema 14.14
OO0BEMBI U IUIOLIAIA
IMOBEPXHOCTEMN TEN

ConeprkaHue yueOHOTO Marepuasa

B ToM ymciie, MpaKTHYECKUX 3aHATHIA

I13 Ne 72 O6bembl nupamMuasl U KoHyca. O6beM mapa. [1nomaam noBepXHoCTel e

Tema 14.15
KoMOunammun
MHOTOTPAHHHUKOB U TEJI

Conepxanne yaeOHOTO MaTepuaa

B Tom yucjie, NIPaKTHICCKUX 3aHATHI

I13 Ne 73 KomOuHAIIMN TEOMETPUICCKHUX TEI
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BpaIeHus

Tema 14.16 ConeprkaHue yueOHOTO Marepuaa

I'eomeTpuueckue B ToM umciie, MpaKTHYeCKNX 3aHATHI 2

KoMOuHanuu Ha npakTuke | 113 Ne 74 McnoJb30BaHne KOMOMHAIMIT MHOTOTPAHHUKOB M TeJI BPAllleHUsI B
MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1auax

Tema 14.17 Copeprxkanue yaeOHOTO MaTeprasa

Pemenue 3anay. B ToM unciie, npaKTHYECKUX 3AHATHI 2

MHororpaHHUKH U Te1a I3 Ne 75 KontpoabHast padora Ne 13

BpamicHus OO0BEMBI U ILIOIAIHA TMOBEPXHOCTHU MHOI'OT'PAaHHHUKOB U TCJI BpallleHU s

IIpoMe:xxyTOYHAsI aTTECTALlUsA, B TOM YHCJIE 18 OK-01, OK-02,

Koncynbranun 1. Crenenu u kopau. CTenenHas, moka3aTeiabHas U jorapudmudeckast QyHKIHH OK-03, OK-04,
2. OCHOBBI TPUTOHOMETPUH. TPUroOHOMETPUYECKHE ()YHKIIUH OK-06, OK-07
3.  DieMeHTbl TEOpUH BEPOSATHOCTEN U MATEMATUUECKON CTAaTUCTUKU JIP3,4,6,7,38, 13,
4. IlpousBonHas u nepBooOpazHas GyHKINUN JIP-KK 1,
5. IlpsiMble U IJIOCKOCTH B MpocTpaHcTBE. KOOpAMHATEI M BEKTOPHI B JIP-COII-1-3
MIPOCTPAHCTBE
6. MHOrorpaHHUKH U TeJia BpalleHUs

JK3aMeH 6

Bcero: 320
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3. YcioBus peaju3anuu NporpaMmMbl 00111€00pa3oBaTeIbHON JUCHUILIHHBI

3.1. TpeboBanusi K MHHHUMAJBHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Peanusanmss mporpamMmbl TUCHMIUIMHBI TpeOyeT Haimu4usi Yy4eOHOTO
KaOWHeTa MaTeMaTHKH.

O6GopynoBanmne yueOHOro KabnHera:

- paboume Mecta O0Oy4aromuxcsi (CTOJBI, CTYJbs) — IO KOJUYECTBY
oOydJaronmxcs;

- pabodee MecTO MpenoJaBaTes;

- KOMITJIEKT Y4eOHO-HATJISIIHBIX TOCOOHIA;

- KOMITJIEKT 3JIEKTPOHHBIX BUJICOMATEPHAIIOB;

- 3aJIaHUSA U1 KOHTPOJIBHBIX padoT;

- mpoeccCHOHAIbHO OPUEHTUPOBAHHBIE 3aJaHHS,

- MaTepHalIbl SK3aMeHa.

TexHuveckue cpeacTBa 00y4eHUs :

- TIEpCOHAIBHBIM  KOMIBIOTEp C JIMIEH3WOHHBIM  MPOTPAMMHBIM
o0OecIIeueHUEM;

- IPOEKTOP C SIKPAHOM.

3.2. HudopMmanuoHHoe odecrnedeHue 00ydeHusl.

Jns peanuzauuy mporpamMMmel  OubnuoteuHslid Gona WMHcTuTyTa MMeert
neyaTHble M 3JIEKTPOHHBIE 00Opa3oBaTeNbHbIE U WH(POPMALMOHHBIE PECYPCHI,
PEKOMEHI0BaHHBIE I MCIIOJIb30BaHUS B 00pa30BaTEIbHOM IPOLIECCE, HE CTapIie
ISITH JIET C MOMEHTA U3aHMUS.

3.2.1 OcHOBHBbIC HCTOYHHUKH:

1. Maremaruka: anrebpa v Hayajla MaTEMaTHYECKOTO aHaM3a, TeOMETPHSL.
AnreOpa W Hayana mareMatuyeckoro aHamusa. 10-11 kiaccel: ydyeOHUK aJid
o011eo0pa3oBaTenbHbIX OpraHu3anuii: 6a3oBbeld U yriyOneHHbId ypoBHH / LILA.
AnumoB, FO.M. Konsirun, M.B. TkaueB u 1p. - 3-e uza. - M.: Ilpocsenienue, 2021.
-463 c.: uin.

2. Maremarunka: anrebpa v Hadaia MaTEMaTHIECKOTO aHaIM3a, TEOMETPHSI.
['eometpusa. 10-11 kmaccel: yueOHUK aisi 0011e00pa30oBaTEeIbHBIX OpPTraHU3AIINN:
0a30BbIi 1 yriyoneHHsiit yposuu / JI.C. Atanacss, B.®. byry3os, C.b. Kagomien
u 1p. — 3-e uza. - M.: [Ipocsemienne, 2021. — 255 c.: ni. - MI'Y-ikouie.

3. boromonos, H.B. IIpaktuueckue 3anatus no marematuke. B 2 4. Hacts 1
: yue0. mocobue ms CITO / H.B. boromosos. - 11-e uzn., nepepad. u momn. — M. :
FOpaiit, 2022. - 285 c. - Cepus : [Ipod. o6pazoBanue.

4. boromonos, H.B. IIpakTtuueckue 3anaTus 1o Maremaruke. B 2 4. Hacts 2
: yue0. nocobue mis CIIO / H.B. boromonos. — 11-e u3z., nepepabd. u aom. — M. :
FOpaiit, 2022. - 217 c. - Cepus : [Ipod. oOpazoBanmue.
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3.2.2. JIonoJIHUTEIbHbIE HCTOYHUKMU:
5. bammakoB, M.1. Matemaruka : yaebnuk / baimvako M.M. — Mockaa :

KuoPyc, 2023. — 394 c¢. — ISBN 978-5-406-01567-4. — URL:
https://book.ru/book/935689 (mata o6pamenus: 09.05.2023). — Tekct
DJICKTPOHHBIM.

6. bammakoB, M.U. Marematuka. IlpakTukyM : y4eOHO-IPaKTHYECKOE
nocobue / bammakos M.U., DutnHa C.b. — Mocksa : KaoPyc, 2023. — 294 ¢. —
ISBN 978-5-406-05758-2. — URL.: https://book.ru/book/939104 (naTta obpareHus:
09.05.2023). — TekcT : 31eKTPOHHBIH.

7. lllummaues, B. C. MaremaTtuka : y4eOHUK M MPAKTUKYM JUJISI CPEIHETO
npodeccnoHambHoro  obpazosanmsi/  B. C.IllmmaueB; mom  pemakiuei
A. H. TuxonoBa. — 8-¢ u3z., nepepad. u gon. — Mocksa : U3narensctBo FOpaiir,
2023. — 447 c. — (ITpodeccuonanbroe oopazoanue). — ISBN 978-5-534-13405-
6. — Tekctr : oanektponnbii //  OBC  KOpait  [caiiT]. —
URL: https://urait.ru/bcode/459024 (nara o6pamenus: 09.05.2023).

8. boromosnos, H. B. Maremartuka. 3agauu ¢ penieHusM B 2 4. : yudeOHOe
nocobwue 1 cpeaHero npodeccuonanbHoro oopazosanus / H. B. boromosnos. — 2-
e u3a., ucnp. u jgon. — Mocksa : M3garensctBo FOpaiit, 2023. — 439 c. —
(ITpodeccuonansuoe o6OpazoBanue). — ISBN 978-5-534-09108-3. — Tekcr
anektponubiit // DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/449007 (mata
obpamenus: 09.05.2023).

9. Nanuarep, B. A. Maremaruka: mnorapuMudecKue ypaBHEHUS U
HEpaBEHCTBA : yueOHOe mocoOue I cpeIHero npodecCHOHAIBHOTO 00pa3oBaHus /

B. A. lanunarep. — 2-e u3a., ucnp. u gon. — Mocksa : M3narensctBo FOpaiir,
2023. — 176 c. — (Ilpodeccuonansroe o6pazosanue). — ISBN 978-5-534-05316-
6. — Tekctr : oanektponnbii // OBC  KOpait  [caiiT]. —

URL: https://urait.ru/bcode/449055 (nara o6pamenus: 09.05.2023).

10. Kopoes, FO.U. Haueprarenbnas reomerpus : yueonuk / Kopoes FHO.U.
— Mocksa : KnoPyc, 2023. — 422 c¢. — ISBN 978-5-406-07995-9. — URL.:
https://book.ru/book/938862 (mara ob6pamenus: 09.05.2023). — Tekct
DJICKTPOHHBIM.

11. KyBmmnoB, H.C.HaueprarenbHass reometpusi. KpaTkuii kypc
yaeoHoe nocooue / KysmmuoB H.C. — Mocksa : KnoPyc, 2023. — 149 c. — ISBN
978-5-406-01339-7. — URL: https://book.ru/book/935913 (mata oOparmieHwus:
09.05.2023). — TeKcT : 2NEKTPOHHBIN
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4. KoHTpOJIb ¥ OlIeHKA Pe3y/JbTATOB OCBOCHUS 00111e00pa3oBaTe/IbHOM

AHCHUIIJINHbI

Ob6mas/mpodeccuoHaIbLHAS

Pa3nen/Tema

THn oleHOYHBIX

KOMIIE€TEHI[HS MepONPUSTHSI

OK 01 Brei6upath criocoOsI P1,Temal.1,1.2,1.31l-0/c, 1.4, 1.5, | TectupoBanue
pelieHus 3a1a4 1.6 YcTHBI onpoc
npodecCuoHANTBHON P2, Temr1 2.1,2.2,2.3,2.4,2.511-0o/c, | MaTemaTnueckuii
JIeSITEeIILHOCTH 2.6 JUKTaHT
MPUMEHUTEIBHO K P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBuayanbHas
pa3IM4YHBIM KOHTEKCTaM P 4, Temn1 4.1, 4.2,4.3,4.4,4.5, 4.6, | camocToATeIbHAS

4.711-0/c,4.8,4.9,4.10,4.11 pabora

P 5, Temnr 5.1,5.2 [IpencraBnenue

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yinbTaToB

6.7 Il-o/c, 6.8, 6.9, 6.10 IT-o0/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,

NPaKTUYECKUX paboT
3anmTa TBOPYECKUX

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabot
7.12,7.13,7.14,7.15,7.16,7.17 3amura
P 8, Temrur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTyaJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.49.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTponsHas pabora
P11, Temsr 11.1,11.2, 11.3 IT-0/c, BrimonrHeHME
11.4,11.5,11.6 IT-o/c, 11.7 9K3aMEHaIlMOHHBIX
P12, Temsr 12.1, 12.2, 12.3, 12.4 3aJaHuH
P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 02. OcytiecTBisTh P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanue
MOMCK, aHAJIU3 1 1.6 YcTHBIN onpoc
MHTEPIIPETALNIO P2, Temn1 2.1,2.2,2.3,2.4,2.511-0/c, | MaTeMaTH4ecKuit
uHpopmanuu, Heooxoaumon | 2.6 TUKTAHT
JIJIS. BBIIIOJTHEHMS 33129 P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 NuauBunyaneHas
npodecCHOHATbHON P 4, Temn1 4.1,4.2,43,4.4,45, 4.6, | camocTosATeIbHAS
ESITEIILHOCTH, 4.7 I1-0/c,4.8,4.9,4.10,4.11 pabora
P5, Tempr 5.1,5.2 [IpencraBnenue
P 6, Temni 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbTaToB

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temo1 7.1,7.2,73,74,7.5,7.6,
7.7 I-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, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 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

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

MPaKTUYECKUX PadoT
3amuTa TBOPUYECKHUX
pabor

3amura
WHIUBUAYAIbHBIX
MPOEKTOB
KoHnTtponbHas padota
Brinonuenue
9K3aMEHAIIMOHHBIX
3aJaHAN
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OK 03 ITnanupoBath 1
pean30BBIBATH COOCTBEHHOE
po¢eCCHOHATBHOE U
JTUYHOCTHOE Pa3BUTHE.

P1,Temal.1,1.2,1.311-0/c, 1.4, 1.5,
1.6

P2, Temn1 2.1,2.2,2.3,2.4,2.5I1-0o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temn1 4.1, 4.2,4.3,4.4,4.5, 4.6,
4.7 11-0/c,4.8,4.9,4.10,4.11

P5, Temsr 5.1, 5.2

P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,

TectupoBanue
VYeTHbII onpoc
MaremaTuuecKuit
JHUKTAHT
NunuBuayanbHas
CaMOCTOSATCIbLHAS
pabora
IIpencraBienue
pEe3yIbTATOB
NPaKTUYECKUX paboT
3anmTa TBOPUYECKUX

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabot
7.12,7.13,7.14,7.15,7.16,7.17 3amura
P 8, Temrur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTyaJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.49.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTponrHas padora
P11, Temsr 11.1,11.2, 11.3 IT-0/c, BrimonaeHnE
11.4,11.5,11.6 IT-o/c, 11.7 9K3aMEHaIlMOHHBIX
P12, Temsr 12.1, 12.2, 12.3, 12.4 3aJaHuH
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 04 Pa6orats B P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanue
KOJIJISKTHBE 1 KOMaHJIE, 1.6 YcTHBIN onpoc
3¢ heKTHBHO P2, Temn1 2.1,2.2,2.3,2.4,2.511-0/c, | MaTeMaTH4ecKuit
B3aMMOJICHCTBOBATE C 2.6 NUKTAHT
KOJIJIETaMU, P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NuauBrunyansHas
PYKOBOJICTBOM, P 4, Temn1 4.1,4.2,43,4.4,4.5, 4.6, | camocTosATeIbHAS
KJIIHEHTaMHU; 4.7 I1-0/c,4.8,4.9,4.10,4.11 pabora
P5, Tempr 5.1,5.2 [IpencraBnenue
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbTaToB
6.7 I1-o/c, 6.8, 6.9, 6.10 Il-o/c, 6.11 MPaKTUYECKUX PadoT
P7,Temnt 7.1,7.2,7.3,7.4,7.5,7.6, | 3ammura TBOPYECKUX
7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabor
7.12,7.13,7.14,7.15,7.16,7.17 3amura
P 8, Temrur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTyaJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.49.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTponpHas pabora
P11, Temsr 11.1,11.2, 11.3 IT-0/c, BrimontHeHME
11.4,11.5,11.6 IT-o/c, 11.7 9K3aMEHaIlMOHHBIX
P12, Temsr 12.1, 12.2, 12.3, 12.4 3aJaHuH
P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 06 ITposiBnsATH P1,Temal.1,1.2,1.31I-0/c, 1.4, 1.5, | TectupoBanue
IpaX1aHCKO- 1.6 YcTHBIN onpoc
MaTPUOTUYECKYIO MO3UIIHUIO, P 6, Temrr 6.1, 6.2, 6.3, 6.4,6.5,6.6, | MaremaTudeckuit
JIEMOHCTPHUPOBATH 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 IUKTAHT

OCO3HAHHOC ITOBCACHHEC Ha
OCHOBC TpaJUIIHMOHHBIX
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00I1IeUeI0BEYECKUX
EHHOCTEH.

P7, Tems 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,
7.12,7.13,7.14,7.15,7.16,7.17
P8, Temn 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 I1-o/c, 14.6

NunuBuayanbHas
CaMOCTOSATEIbLHAS
pabora
IIpencrasienue
pEe3yIBTATOB
NPaKTUYECKUX paboT
3anmTa TBOPUYECKUX

pabot
3amura
WHBUIYaIbHBIX
MIPOEKTOB
KontponsHas padota
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHui
OK 07 CopeiicTBOBaThH P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanue
COXPAHEHUIO OKPYKAIOIIEH 1.6 YcTHBIN onpoc
cpensl, pecypcocoepexxennio, | P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 [1-o/c, | MaremaTtudeckuit
3¢ pexTUBHO NEHCTBOBATH B 2.6 TUKTAHT
YPE3BBIYANHBIX CUTYALUAX P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 NuauBunyaneHas
P 4, Temn1 4.1,4.2,43,4.4,45, 4.6, | camocTosATeIbHAS
4.7 I1-0/c,4.8,4.9,4.10,4.11 pabora
P5, Tempr 5.1,5.2 [IpencraBnenue
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbTaToB

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temn1 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, Tems 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

P12, Temsr 12.1,12.2, 12.3, 12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5IT1-0/c, 13.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

MPaKTUYECKUX PadoT
3amuTa TBOPUYECKHUX
pabor

3amura
WHIUBUAYaIbHBIX
MPOEKTOB
KoHnTtponbHas padota
Brinonuenue
9K3aMEHAIIMOHHBIX
3aaHUN
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