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1. OBIIASL XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIHIEOBPA3OBATEJBbHOU JUCIHUIIJIMHBI «MATEMATHUKA)

1.1. MecTo AMCHUIUIMHBI B CTPYKType 00pa30BaTe/IbHONl INPOrpaMMbl
CIIO:

OobmeoOpa3oBaTenpHas AUCUMILIIMHA «MaTemaThKay sBIseTCsS 00sA3aTeIbHON
4acThi0 00111€00pa30BaTEIBHOTO KA 00pa30BaTEIbHON IPOrPaMMBbl B COOTBETCTBUU
¢ ®I'OC CIIO no cnenuansHocTr 21.02.19 3emneycTpoilcTBO

1.2. He.]'ll/l ! IVIAHUPYEMbBIE PE3YJIbTAThI OCBOCHUA NUCIHUIIJIMHBI:

1.2.1. Heab aAucHUIIMHBI

Conepxanue mporpaMMbl 0011e00pa3z0BaTeIbHON JUCIUIIIMHBI « MaTemMaTHuKay
HalpaBJICHO Ha JOCTHKEHUE PE3YyJbTaTOB €€ W3YyYCHUS] B COOTBETCTBUM C
tpeboBanusimu ®I'OC COO ¢ yuerom npodeccuoHanbHoi HarpaBieHHOCTH DOI'OC
CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUSI 0011e00Pa30BATEIbLHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Oco6oe 3HaueHue AMCIUILIMHA uMeeT npu hopmupoBanuu u pazsutun: OK 01,
OK 02, OK 03, OK 04, OK 06, OK 07u JIP 3, 4, 6, 7, 8, 13, JIP-KK 1, JIP-COII-1-3

JIMYHOCTHBIE Pe3yJIbTAThI

JIP 3  JIeMOHCTpUpPYIOIIMI  TNPUBEPKEHHOCTb  TPAJULHUOHHBIM  JyXOBHO-
HPAaBCTBEHHBIM LIEHHOCTSM, KyJbType HapoaoB Poccuu, nOpuUHOMIAM YECTHOCTH,
MOPSIOYHOCTH, OTKPHITOCTH. J[€MCTBYIONIMI U OLICHUBAIOIINI CBOE MOBEJCHHUE U MOCTYIIKH,
MOBEJICHUE U TMOCTYNKH APYTUX JIOACH € MO3ULMI TPAJUIMOHHBIX POCCUHUCKUX TyXOBHO-
HPABCTBEHHBIX, COLIMOKYJIBTYPHBIX LIEHHOCTEHM M HOPM C YYE€TOM OCO3HAHMS IOCIEICTBUU
MOCTYNKOB. ['OTOBBIA K [I€JIOBOMY B3aUMOJCHCTBHIO U HEePOPMAIbHOMY OOIICHHUIO C
MPEJCTABUTENSAMHU PA3HBIX HAPOAOB, HAIIMOHAJIBHOCTEH, BEPOUCTIOBEIAHU M, OTIMYAIOIINI HX
OT YYaCTHHUKOB TPYIII C JECTPYKTUBHBIM U JICBUAHTHBIM IOBEACHUEM. JIeMOHCTpUPYIOLIUI
HENPUATUE COLMAJIBbHO OMNACHOIO IIOBEICHUS OKPYXKAIOWMX U MNPEAYNPEKIAIUNA €ro.
[IposiBisifomMil  yBaXKE€HHE K JIOASIM CTapLIEro MOKOJEHUS, TOTOBHOCTh K YYacTHUIO B
COLMAJIBHOM MOJJIEP/KKE HYKIAIOIIUXCS B HEH.

JIP 4 IlposBisoomuili U JAEMOHCTPUPYIOIIUMN YyBaXKEHHME K TPYyAYy YeEIOBEKa,
OCO3HAIOMIMKA IIEHHOCTh COOCTBEHHOTO TpyJda WM Tpyda APYrux JroAel. OKOHOMUYECKU
aKTUBHBIM, OPUEHTHUPOBAHHBI Ha OCO3HAHHBIK BBIOOP cdepsl TpodeccuoHaTbHOM
NESTENIPHOCTH C YYE€TOM JIMYHBIX JKU3HCHHBIX IIJIAHOB, MOTPEOHOCTEH CBOEH CeMbH,
poccuiickoro oOmiectBa. Bplpakaromuii  0CO3HAHHYIO TOTOBHOCTh K  IOJIYYEHHUIO
npodecCHOHANBHOTO 00pa3oBaHuUs, K HEMPEPHIBHOMY OOpa30BaHHI0 B TEUYEHUE KU3HU
JIeMOHCTpUPYIOIIMK TO3UTUBHOE OTHOIICHUE K PEryJIMPOBAHUIO TPYJIOBBIX OTHOIICHUM.
OpueHTHpPOBaHHBIN Ha caMO00pa3oBaHue U MPO(HeCCHOHAIBHYIO TIEPETOATOTOBKY B YCIOBHSIX
CMEHBI TEXHOJIOTHYECKOTO YKJIa/la U COMYTCTBYIOIIMX COLIMATBHBIX IepeMeH. CTpeMsiuics
K (GOPMHUPOBAHUIO B CETEBOHM cpejie JTUYHOCTHO M MPOGeCCUOHATHEHOIO KOHCTPYKTHBHOTO
«unpoBoro creaa»



JIP 6 OpueHTUpOBaHHBIM HAa MNPOPECCHOHATBHBIE OCTHXKEHHUS, JEATEIbHO
BBIpaXKaIOU[Mi MO3HABATEIbHBIE HHTEPECHI C YIETOM CBOUX CITIOCOOHOCTEM, 00pa30BaTEILHOTO
U TIpo(heCCHOHAIBHOTO MapLIpyTa, BBIOpaHHOM KBaNM(pUKALUN

JIP 70co3Haromuii U JeATebHO BbIPaXKalOIIUK MPUOPUTETHYIO IEHHOCTh KaXKIOM
YeJI0BEYECKOM )KM3HU, YBAXKAIOIIUN TOCTOMHCTBO JIMYHOCTH KaXI0T0 YeJI0BEKa, COOCTBEHHYIO
U UYyXYIO YHUKQJIBHOCTb, CBOOOJly MHPOBO33PEHUYECKOrO BBHIOOpA, CaMOOMpPEACIICHHUS.
[TposBnsromuii 6epexInBoe U YyTKOE OTHOIIEHHE K PETUTHO3HOM MPUHAATIEKHOCTH KaXkKI0T0
YeJIOBEKa, NPEAYNPEAUTENbHBIII B OTHOLIEHUHM BBIPAKEHUSI MPAaB M 3aKOHHBIX HHTEPECOB
JIPYTHUX T

JIP 8 IlposBidromuii W JEMOHCTPUPYIOIIMM YBa)XEHUE 3aKOHHBIX HMHTEPECOB
U TpaB MpEACTaBUTENEH PA3NIMYHBIX ATHOKYJIBTYPHBIX, COLHMAIBHBIX, KOH(PECCHOHATBHBIX
Ipynn B POCCUICKOM OOIIECTBE; HAIIMOHATIBHOTO TOCTOMHCTBA, PEMTHO3HBIX YOCKIACHUM C
y4€TOM COOJIOJICHUSI HEOOXOAMMOCTH O0O€CHeUYeHUs] KOHCTUTYLMOHHBIX TIpaB U CBOOOJ
rpaxiad. lloHuMaromuii U JEATEIbHO BBIPAXKAIOIIMKN LEHHOCTh MEXKPEIUTHO3HOTO U
MEXHAllMOHAJIBHOTO corJlacusl JIJeW, rpaxiaaH, HaponoB B Poccum. Bripaxaromuii
COMPHUYACTHOCTh K MPEYMHOXKEHUIO M TPAHCISIUU KyJIbTYPHBIX TPAIUIUMNA U IIEHHOCTEH
MHOTOHAIIMOHAJIBHOTO ~ POCCHMCKOTO  TOCYyAapCTBa, BKIIOYEHHBIH B  OOIIECTBEHHBIE
WHULIMATUBBI, HATIPABIICHHBIE HA UX COXPAHEHHUE.

JIP 13 CobGmromaromuii B cBoel MpodeCCHOHATBHON NESITCIHPHOCTH STHUYECKHE
MPUHITUTIBL: YECTHOCTH, HE3aBUCUMOCTH, npodeccuoHaILHOTO CKENTULIM3MA,
MPOTUBOACUCTBUS KOPPYIIUU M SKCTPEMHU3MY, OOJIAAIONINN CHCTEMHBIM MBIIUICHUEM U
YMEHHEM MPUHUMATh PEIICHUE B YCIOBUSIX PUCKA U HEONIPEIEIEHHOCTH

JIP-KK-1 [Tpu3Haromuii HEHHOCTh HEMPEPHIBHOTO 00pa30BaHUs, OPUEHTUPYIOLIUIICS
B M3MEHSIONIEMCSI PBIHKE TpyAa, u30erarmuil 6e3padoTHIIb;, YIPABISIONUNA COOCTBEHHBIM
npodecCuOHANBHBIM pa3BUTHEM; Pe(ICKCUBHO OIICHUBAIOUINI COOCTBEHHBIN >KU3HEHHBIN
OIIBIT, KPUTEPUU JTUYHOM YCIEIIHOCTH.

JIP-COII-1 CrnocoOHbI  pealn30BbIBaTh yCIOBUS M NPUHIUIBL  JAYXOBHO-
HPABCTBEHHOTO BOCITUTAHUS HA OCHOBE 0a30BBIX HAIIMOHAIBHBIX U PETHOHATBHBIX IEHHOCTEH,
npuoputetroB AHITOO «Kyb6aHckuiit MHCTUTYT mpodeccuoHanbHOr0 00pa30BaHUS

JIP-COII-2 JlemoncTpupyromumii npusep:keHHocTh AHIIOO «KybaHCckuih MHCTUTYT
poQeCcCHOHATBLHOTO 00pa30BaHUS»

JP-COII-3 AeKBaTHO OLIEHHUBAIOIIMM CBOM CIOCOOHOCTH M BO3MOXKHOCTH,
OTBETCTBEHHO OTHOCSIIIUICS K MTpoliecCy OOyUeHHs U €ro pe3yibTaTaM



Taoauna 1 - IlnanupyemMble pe3yJbTaThbl 0CBOEHHSI 0011€00Pa30BATEIbLHOM TN CIIATIIIMHBI

O01mme KOMIeTeHMHT

IInanupyemsle pe3yJbTaThl 00y4eHHS

Oomue

I[I/ICIII/IHJII/IHapHLIe

OK 01 Bpi6upath criocoOsbI
pelIeHus 3a1aq
npoeCCHOHATLHON
JeSTEIbHOCTH
MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPY/y, OCO3HAHHUE [IEHHOCTHU
MacTepCTBa, TPYI0JI00ue;

- FOTOBHOCTb K aKTUBHOM JESITEIbHOCTU
TEXHOJOTMYECKON U COUHAIBHOMN
HANPaBIEHHOCTH, CHOCOOHOCTh MHULIUUPOBATH,
TUTAHUPOBATh U CAMOCTOSITEIILHO BBITTOJIHATh
TaKylo JAesITebHOCTD;

- HHTEPEC K pa3InyuHbIM chepam
npodeccuoHaNbHOM NesTeNbHOCTH,

OBnajieHe YHUBEPCATBHBIMU YICOHBIMU
MO3HABATEIILHBIMU JICHCTBUSMU:

a) 6a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENBHO (OPMYITUPOBATH U
aKTyaJIM3UPOBATh MPOOIEMY, pacCMaTPHUBAThH €€
BCECTOPOHHE;

- YCTaHABIIMBATh CYMIECTBEHHBINA TPU3HAK WIIN
OCHOBaHUs AJI CPaBHEHUSI, KIIacCUPUKALIUU U
00001eHMS,

- OIPENENATh LEH e TENbHOCTH, 33/1aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B
paccMaTpUBAEMBIX SBIICHUSX;

- BHOCUTH KOPPEKTUBHI B JICATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IEIISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACATEIbHOCTH;
- pa3BUBATh KPEATUBHOE MBIIIJICHHUE ITPU
peIIeHUH KU3HEHHBIX MPOOIeM

0) 0a30BBIC UCCIIETOBATEIIBCKUE JICHCTBUS:

-BJIaJICTh METOJAMHU JJOKA3aTeIbCTB, aJITOPUTMAMU PELICHUS
3a1a4; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHATD UX, IPOBOJAUTH JOKA3aTEIbHbBIE
paccyX/1eHUsl B X0JI€ PELICHMs 3a/1a4;

- YMETh ONEPUPOBATH MOHATUSMU: CTETICHb YHCIIA, TIOTapru(pm
YHCJIa; YMEHUE BBINOJIHATH BBIYUCIICHUE 3HAYEHUN U
npeoOpazoBaHus BEIPAKEHHI CO CTETICHSIMU U
norapudmamu, mpeodpazoBaHus APOOHO-PAMOHATBEHBIX
BBIPAXKECHUM;

- YMETb OIIEPUPOBATH MOHATUSAMU: PALlUOHAIIBHBIE,
UppalMoHaIbHbIC, TOKa3aTelIbHbIEC, CTEIICHHBIE,
jaorapupMuyecKre, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPAaBEHCTBA, X CUCTEMBI;

- YMETh OIEpUPOBATh MOHATUAMU: (YHKIIHS, HETIPpEPhIBHAS
(byHKIMSA, TPOU3BOHAS, IEpBOOOpa3Has, ONpeAeIeHHbIH
MHTErpa; yMeTb HaXOIUTh POU3BOAHbBIE JIEMEHTAPHBIX
(GyHKIMH, UCTIONB3YsI CIPABOYHBIE MaTepHAIIbl; UCCIEI0BATh
B IIPOCTEHIINX ClIydasixX PyHKIIMH HA MOHOTOHHOCTb,
HaXOJUTh HauOOJbIINE U HAUMEHbINNE 3HAUCHUsI (DYHKIIMIA;
CTPOUTH Ipa)IKi MHOTOUYIEHOB C MCIIOJIb30BaHUEM
anmnapara MaTeMaTU4YeCKOr0 aHajau3a; IPUMEHATh
MIPOU3BOJIHYIO MPU PELICHUH 33/1a4 Ha JIBUKEHHUE; pelIaTh
MIPAKTUKO-OPUEHTHUPOBAHHBIE 33]]aui Ha HAaHOOJIbIINE U
HauMEHbIINE 3HaYeHUs], Ha HaX0X/IEHHE yTH, CKOPOCTU U
YCKOpEHUS;

- YMETh ONEPUPOBATh MOHATUSMU: pallMOHaNIbHAs (QYHKIHS,
nokaszatenbHast QyHKIMS, CTereHHast (QyHKIMS,
norapudmuyeckas GyHKIUS, TPUTOHOMETPUYECKHE




- BIIQJICTh HaBBIKAMU y4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHOM
JIeATEIbHOCTH, HABBIKAMU Pa3peIICHUs
npo0Jem;

- BBISIBJISITH TIPUIMHHO-CIICJICTBEHHBIC CBSI3H U
aKTyaJIM3UpOBaTh 3aJ1auy, BBIIBUTATh THIIOTE3Y
€€ PEIleHUs], HAXOAUTh APTYMEHTBI JJIs
JI0KA3aTeNNbCTBA CBOMX YTBEPKACHUI, 3a1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAJIM3UPOBAThH MOTYYEHHBIE B XOJI€ PEIICHUS
3a/1a4d Pe3yJIbTaThl, KPUTUUECKU OIIEHUBATH UX
JIOCTOBEPHOCTD, ITPOTHO3UPOBATh U3MCHCHHUE B
HOBBIX YCJIOBUSIX;

-- YMETb MIEPEHOCUTH 3HAHUS B
MO3HABATEIIBHYIO U MPAKTUICCKYIO 00JIaCTH
JKU3HEAEATEILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEeIMETHBIX 00IacTel;

- BBIJIBUTATh HOBBIE HJIEH, TIPEJIaraTh
OpPUTHHAIILHBIC TTOAXO/IbI U PEIICHUS;

U CIIOCOOHOCTH MX UCIIOJIb30BAHHUS B
MO3HABATENILHON U COIMAIbHOM MPaKTHUKE

¢byHkuuu, oopaTHble PYHKIMH; YMEHUE CTPOUTH IpaduKu
U3yYCHHBIX (DYHKIMH, UCIIOJIb30BaTh I'paMKU NPH U3Yy4EHUU
IIPOLIECCOB U 3aBUCUMOCTEH, IPU PELIEHUHN 3a/1a4 U3 IPYIUX
y4eOHBIX IIPEAMETOB U 3ajay U3 peallbHOM KHU3HU; BBIPAXKaTh
(bopMynaMu 3aBUCUMOCTH MEXK/ly BETHUYNHAMU;

- YMETh peuIaTh TEKCTOBBIE 3a7ja4l pa3HbIX TUIIOB (B TOM
YHcyie Ha MPOLIEHTHI, I0JIU U YacTH, Ha IBIKEHHE, paboTy,
CTOMMOCTb TOBapOB U yCIYT, HAJIOTH, 3a/1a41 U3 00JIaCTH
yIpaBJICHUS JUYHBIMU U CEMENHBIMU (PUHAHCAMN);
COCTaBJIATh BBIPA)KCHUSI, yDABHEHUs1, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBHIO 33J1a4M, UCCIEA0BATh IOJIY4YEHHOE
peleHrne U OLEHUBATh IPaBAONOJ00OHOCTh PE3yIbTaTOB;

- YMETb OIIEPUPOBATh MOHATUSAMU: CPEIHEE
apupmeTHyecKoe, MeJuaHa, Haubobllee U HauMEHbIIee
3HAuYEHUs, pa3Max, IUCIEPCUs, CTAaHIaPTHOE OTKIIOHEHHE
YHCIIOBOTO HA0OPa; yMETh U3BJIEKaTh, UHTEPIPETUPOBAThH
nH(pOpMaIINIo, IPEICTABICHHYIO B TaOIUIaX, Ha
Jauarpammax, rpadukax, OTpaxkarolyro CBOMCTBA pealbHbIX
MIPOLIECCOB U ABJIEHUH; IPEICTABIATH HH(OPMALILIO C
MIOMOIIBIO TaOJIMIL ¥ TUarpaMM; Hcciae10BaTh
CTaTHCTUYECKHUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpau4ecKuX METOJIOB U 3JIEKTPOHHBIX CPEACTB;

- YMETh ONEPUPOBATH MOHITUAMM: CIyYalHBIN OIBIT U
cityyaitHoe coObITHE, BEpPOSITHOCTD CIIy4aifHOro COOBITHS;
YMEHHE BBIYUCIIATH BEPOATHOCTD C UCIIOIB30BAHUEM
rpadM4ecKux METOJI0B; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXEHHS BEpOSITHOCTEN, KOMOMHATOpHBIE (DaKTHI U
(hopMyJIBI TP pEIIEHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peaIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMU
BEJIMYUHAMHU; YMEHHUE TPUBOJUTH IIPUMEPBHI IPOSBICHUS
3aKOHA OOJIBIINX YKCEN B IPUPOIAHBIX U OOLIECTBEHHBIX
SIBJICHUSX;




- YMETb OIIEpUPOBATh MOHATUSAMU: TOUKA, IpsAMas,
IUIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN YIol,
CKPEILMBAIOIINECS IPSIMbIE, TAPAIIIIEIIBHOCTD U
NEePHEHANKYIAPHOCTD MPSIMBIX U INIOCKOCTEH, YTOJI MEXTY
MPSMBIMH, YTOJI MEXY IIPSAMOU U IIIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH JI0 IUNIOCKOCTH,
paccTosiHUE MEX]Y NIPSMBIMU, PACCTOSTHUE MEKITY
IUIOCKOCTSIMH; YMEHHUE HCII0JIb30BaTh IIPU PELLICHUHU 3aa4
U3YyYEHHbIE (DAKTHI U TEOPEMBI INIAHUMETPUN; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEr0 MHUPA;

- YMETh OIIEPUPOBATH MOHATUSAMU: MHOTOTPAHHUK, CEYEHUE
MHOTOrpaHHMKa, KyO0, mapajuienenumnes, npusmMa, nupamMmua,
¢burypa v MOBEpXHOCTh BPALICHHS, IIMIIMH/P, KOHYC, 1Iap,
cdepa, ceueHus: GUrypsl BpallleHusl, IIIOCKOCTh, Kacarouasics
cdepsl, TIUINHIPA, KOHYCA, TUIOIAAb TOBEPXHOCTH
OUPaMU/Ibl, IPU3MBI, KOHyCa, WINHAPA, IUI0Iab chepsbl,
0o0beM KyOa, MpSIMOYTOJIbHOTO Mapalieenurea,
OUpPaMU/Ibl, TPU3MBI, IWIMHAPA, KOHYCa, [1apa; yMEHHUe
n300pakaTh MHOIOIPaHHUKH U TIOBEPXHOCTH BPALECHUS, UX
CEYEHUs OT PYKH, C IOMOUIbIO YEPTEIKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEACTB; YMEHHUE PacliO3HABAaTh CUMMETPHIO B
IIPOCTPAHCTBE; YMEHHME PACIIO3HABATH [TPaBUJIbHbBIE
MHOTOTpaHHUKU;

- YMETb OIIEPUPOBATh MOHATUSAMU: IBH)KEHUE B
MIPOCTPAHCTBE, 10/I00HBIE (PUTYPHI B IPOCTPAHCTBE;
HCII0JIb30BaTh OTHOLIEHHE IUIONIA/IeH IOBEPXHOCTEN U
00BEMOB NMOAOOHBIX PUTYp MPH PEIICHUH 33]1aY;

- YMETh BBIYUCIATH T€OMETPUYECKHE BEIUYHHBI (IJIMHA,
yTod1, IJI0Ia b, 00BEM, IIOMIAlb IOBEPXHOCTH), UCHIOIb3YS
U3y4eHHbIE (OPMYIIBI U METOMBI;

- YMETh ONEpUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJAWHAT, KOOPAUHATHI TOYKHU, BEKTOP, KOOPAUHATEI
BEKTOpa, CKAJIIPHOE IPOU3BE/IEHUE, YTOJI MEXKAY BEKTOpaMH,




CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YUCIIO;
HaXOJUTh C HOMOILBIO U3YYEHHBIX (POPMYIT KOOPAUHATHI
CEpEeMHBI OTPE3Ka, PaCCTOSHUE MEXy IBYMS TOUKAMU;

- YMETb BbIOUPATh MOAXOIAIINN U3yYEHHBIH METO IS
peleHwus 3a/1a4, paclio3HaBaTh MaTeMAaTUYECKHE (DaKThI U
MaTeMaTHYeCKUE MOJIEIH B IPUPOJHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IPUMEPHI
MaTeMaTU4YECKUX OTKPBITHI POCCUICKOM U MUPOBOI
MaTeMaTUYECKON HAYKH.

- YMETb OIIEPUPOBATh MOHATUSAMU: ONPEACICHUE, AKCHOMA,
TeopeMa, ClIeCTBUE, CBOICTBO, IPU3HAK, I0KA3aTEIbCTBO,
paBHOCHJIbHBIE (OPMYIUPOBKH; YMEHUE (POPMYIUPOBATH
o0OpaTHOE ¥ IPOTHUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEPBI, UCII0JIB30BATH METO
MaTeMaTUYeCKON UHIYKIIUH; IPOBOJIUTH JOKa3aTeIbHbIE
paccyXJIeHHUs TP PELICHNN 3aJa4, OLIEHUBATh JIOTMYECKYIO
MPaBMJIBHOCTh PacCyKICHHUI;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOXKECTBO,
MIOJIMHOKECTBO, OII€palMU HaJ MHOXKECTBAMU; YMEHHE
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Juis
OINMCAHHUS PEANIbHBIX IMPOLIECCOB U SIBJICHUM MPHU pELIEHUN
3aja4, B TOM YHCJIe U3 IPYTUX yUeOHBIX IPEIMETOB,;

- YMETh OIIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad,
JIepeBo, LUKII, Tpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh U
OINMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMHU; HUCTIONb30BAaTh
rpadsl IpU PELIeHNH 3a/1a4;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: COYETAHHE,
NIEPECTaHOBKA, YHCIIO COUYETAHUM, YUCIIO TIEPECTaHOBOK;
6unoM HeloTOHA; yMeHHE TPUMEHSATh KOMOMHATOPHBIE
(akThl U pacCyXISHHs JUIs PeLIeHus 3ajay;

-yMETh ONEepUPOBaTh MOHATUSMU: HATYypaJIbHOE YUCIIO, LIeJI0e
YHCJIO0, OCTATOK 110 MOAYJII0, PAllUOHAJIEHOE YHUCIIO,
VppalMOHAILHOE YHCII0, MHO)KECTBA HATYpPaJIbHbIX, LIETIbIX,




palOHAIbHBIX, IEHCTBUTEIbHBIX YHCET; YMEHUE
UCIIO0JIb30BaTh MPU3HAKY JI€JIMMOCTH, HAMMEHbIINH 001
JIeTUTENh ¥ HauMEHblIee 00I11ee KpaTHOe, allTOPUTM
EBKknuja npu pemeHny 3aaay; 3HakOMCTBO € pPa3IU4HbIMU
MIO3ULIMOHHBIMU CUCTEMaMU CUHCIICHMUS],;

- YMETb CBOOOHO ONEPUPOBATH MOHATHIMMU: CTEIEHB C
LIEJIbIM TI0KA3aTeNIeM, KOPEHb HAaTypaJIbHOM CTENEHU, CTEIIEHb
C pallMOHAJIbHBIM IIOKA3aTelIeM, CTENIEHb C AEHCTBUTEIbHBIM
(BelIecTBEHHBIM) TTOKA3aTeNeM, JIorapudM Jrciia, CHHYC,
KOCHHYC U TaHI'€HC IIPOU3BOJIBHOIO YHCIIA;

- YMETh OIIEpUPOBATH MOHATUSAMU: TOKIECTBO,
TOXIECTBEHHOE NpeoOpa3oBaHKe, YpaBHEHUE, HEPABEHCTBO,
CUCTEMA YPaBHEHUU U HEPABEHCTB, PABHOCHIJIBHOCTh
YpaBHEHMI, HEPABEHCTB U CUCTEM, PALlUOHANIbHBIE,
UppalOHaJIbHbIE, IOKa3aTeNIbHbIE, CTCIICHHBIE,
J0rapu(pMUUECKUE, TPUTOHOMETPUYECKHE YPaBHEHMUS,
HEpaBEHCTBA U CUCTEMBI; YMEHHE pelllaTh ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3IMYHbIX IPUEMOB;
peliaTh ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPOM;
IPUMEHATH YPAaBHEHUS, HEPABEHCTBA, NX CUCTEMBI JJIS
pelIeHrs MaTeMaTHYeCKHX 3aj1ad U 3ajad U3 pa3iIMyHbIX
o0yacTeil HayKH U pealbHOM KHU3HH;

-yMeThb CBOOO/IHO ONEPUPOBATh MOHATUSAMU: I'paduk
¢byHKuMH, o6paTHas QYHKIMSL, KOMITIO3ULUS (QYHKIH,
AuHeWHas QyHKUMs, KBagpaTuyHas QyHKIIHS, CTEeHHas
(GYHKIHSA C LIEIBIM IT0Ka3aTelieM, TPUTOHOMETPHUYECKHUE
(GbyHKIIMH, 00paTHBIE TPUTOHOMETpHUUYECKHE (QYHKIUHY,
nokaszaTesbHast u JjorapudmMuueckas GyHKIIUN; yMEHHUE
CTpOUTH rpa@uKu QYHKIHMHI, BHITOIHATH MpeoOpa3oBaHUs
rpaduKoB PyHKIIHI;

YMEHHE UCIO0JIb30BaTh IrpaduKu PYHKIUN 1)1 U3YYEHUS
ITPOLIECCOB M 3aBUCUMOCTEN MPU PEIIEHUH 3a/1a4 U3 IPYrUX
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y4eOHBIX IPEAMETOB U U3 PEANbHOM KU3HH; BHIPAXKATh
(opMyIaMy 3aBUCUMOCTH MEX]ly BETMUNHAMU;

YMEHHE CBOOOHO ONEPUPOBATH NOHITUSIMM: YETHOCTh
(GyHKIMH, TEPUOAUYHOCTh (PYHKIIUH, OTPAHUYEHHOCTh
(yHKIMH, MOHOTOHHOCTB (DYHKIIUH, SKCTPEMYM (DYHKIIHH,
HauOoJIbIIee M HAUMEHblIIee 3HaueHUs1 GYyHKLINUU Ha
MIPOMEKYTKE; YMEHUE MPOBOAMUTH UCCIeI0BaHNUE (PYyHKIINH;
YMEHHUE UCII0JIb30BaTh CBOMCTBA U rpauku GyHKIMN AT
pelleHrs ypaBHEHUH, HEPAaBEHCTB U 33/a4 C IapaMeTpaMu;
n300pakaTh Ha KOOPJAMHATHON MJIIOCKOCTH MHOXKECTBA
pELIECHNI ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

- YMETb CBOOOHO ONEPUPOBATH NOHATHIMM:
MIOCJIEIOBATEIBHOCTD, apu(MeTHYECKast TPOrPECCHS,
reoMeTpHuecKas Mporpeccusi, 0eCKOHEYHO yObIBaroIas
reoMeTpHUUecKas Iporpeccus; yMeHHUE 3a]1aBaTh
II0CJIEJ0BATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPEHTHBIX (popMyIT;

- YMETh OIIEPUPOBATh MOHATUSIMU: HEPEPBIBHOCTD
(yHKIIMH, aCUMIITOTHI Tpaduka (yHKIUY, IepBasi U BTOpast
pOM3BOIHAS (PYHKIMH, TEOMETPUUECKUI U (pU3NYecKuit
CMBICJI IPOU3BOIHOM, IEPBOOOpPa3Hasi, OIPEEIICHHBIH
UHTETpall; yMEHUE HaXOUTh aCUMIITOThI rpaduka GyHKIUY;
YMEHHE BBIYUCIIATH IPOU3BOAHBIE CYMMBI, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIMK (DYHKLNH, HAXOAUTh ypaBHEHUE
KacarenbHOU K rpaduky QyHKIUY;

YMEHHE UCIO0JIb30BATh IPOU3BOJHYIO JUISl UCCIIEI0BAHUS
GyHKIUH, U1 HAXOKISHHUS] HAUTYYIIEeTo PEIIeHUs B
MPUKJIAJHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKUX U
(bu3nuecKrx 3aaavax, Ui ONpeesIeHUs CKOPOCTH U
YCKOPEHUs1; HaXOIUTh IJIOMIAN U 00BbEMBI (pUryp ¢
MTOMOIIBIO0 HHTETpaJIa; MPUBOIUTH MPUMEPHI
MaTEMaTHYECKOI0 MOJIETTUPOBAHUS C IIOMOILBIO
nudepeHabHBIX YPaBHECHUI;
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- YMETb OIIEPUPOBATH IIOHATUAMU: KOMILJIEKCHOE YHCIIO,
COIIPSKCHHBIE KOMIUIEKCHBIE YMCIIA, MOYJIb U apTyMEHT
KOMILIEKCHOTO 4YHcia, (hopMa 3arucu KOMIUIEKCHBIX YHCEI
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U ajaredpanydeckas);
YMETh MPOU3BOIUTH apU()METHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU YHCIIaMH; IPUBOJAUTH IIPUMEPHI
HCIIOJIb30BAaHUs KOMIUIEKCHBIX YHUCEIT,

- YMETb CBOOOIHO ONEPUPOBATH IMOHATHAMMU: CPEHEE
apudmeTnyeckoe, MearaHa, HauOOJIbIIee U HAMMCHBIIIEEe
3HAUEHUs, pa3Max, IUCIEPCUs, CTAHIaPTHOE OTKJIIOHEHHE
JUISL OTIMCAHMS YACIIOBBIX JAHHBIX; YMEHUE UCCIIEI0BATh
CTaTHUCTUYECKHUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpauyecKux METOAOB U 3JIEKTPOHHBIX CPENICTB; rpaduuecku
UCCIIeI0BaTh COBMECTHBIE HAOIIIOIEHHS C IOMOILBIO
JarpaMM pacCEeUBAHMS U JIMHEWHON PErpeccuu;

- YMETh HaXOJUTh BEPOATHOCTU COOBITHI C MCIIOJIb30BaHUEM
rpaduyecKux METOA0B; IPUMEHSTh JUIsl pEIIeHUs 3a/1a4
(hopMyJIBI CIIOKEHHS U YMHOKEHHS BeposTHOCTEH, (hopmyy
MIOJIHOM BeposiITHOCTH, popmyiny bepHymim, koMOMHaTOpHbBIE
(bakThl U POPMYJIBI; OLIEHUBATH BEPOSITHOCTU PealbHbBIX
COOBITHIi; yMEHHE ONIEPUPOBATH MOHATHAMU: ClTydaiiHas
BEIINYMHA, PACIIPEACIICHUE BEPOATHOCTEN, MATEMAaTUYECKOE
0’KHMJIaHHE, TUCIIEPCHUS U CTAHIAPTHOE OTKJIIOHEHHE
cllyyailHOM BeNUYMHBI, GYHKLIUHU pacrpeieieHus U
IJIOTHOCTH PaBHOMEPHOT0, IOKA3aTEIbHOTO 1 HOPMAJIbHOTO
pacrpeneseHuii; yMEHUE UCII0Ib30BaTh CBOMCTBA U3YUYEHHBIX
pacipenereHni s peleHns 3a4a49; 3HaKOMCTBO C
MOHATHUSAMU: 3aKOH OOJIBIINX YUCEIl, METOJIbI BEIOOPOUHBIX
HCCIEA0BaHUM; YMEHUE IPUBOIUTH IPUMEPHI TPOSIBICHUS
3aKoHa OOJIBIINX YHMCEN B IPUPOTHBIX U OOIIECTBEHHBIX
SBJICHUSX;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMM: TOUYKA, MIPsMas,
IIJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUH yToJ,
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JBYTPAaHHBIN yroJl, TPEXTPAHHBIA YTOJ1, IepeceKaromumecs,
napajesbHble U CKpEeIMBaIOLINECs IPsSMBIE,
NapajyieIbHOCTD U MEPIEHINKYISIPHOCTD IPSMBIX U
IUIOCKOCTEH, yroa Mexay NpsIMbIMH, YTOJl MEKAY NPAMON U
IJIOCKOCTBIO, YIOJl MEXKY IJIOCKOCTSMU; YMEHUE
UCIIOJIb30BaTh MPH PEILICHUH 3a]a4 U3y4eHHbIE (DAKThI U
TEOpEeMbI IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3MephbI
00BEKTOB B OKpYXKalOIlleM MHUPE; YMEHHUE OIIEPUPOBAThH
HOHSATHSIMH: MHOTOTPAHHHK, CEYeHNE MHOTOTPAaHHHUKA,
IpaBUIbHBIM MHOTOIPAaHHUK, TPU3Ma, TUpamMuia, purypa u
MOBEPXHOCTH BPAICHUs, IUIMHIP, KOHYC, IIap, cdepa,
pa3BepTKa OBEPXHOCTH, CEUEHUS KOHYCA U LIMJIUHJIPA,
napasuleJIbHble OCH WM OCHOBAHMIO, CEUEHHE 11apa,
IUIOCKOCTb, Kacaroliasics chepsbl, HUINHAPA, KOHYCa; YMEHHE
CTPOUTH CEUCHHE MHOTOTpaHHHKA, H300pakaTh
MHOT'OI'paHHUMKH, (PUTYpBl U TIOBEPXHOCTH BpAILEHUs, UX
CEUEHMsI, B TOM YHCIIE C IIOMOMIBIO SJIEKTPOHHBIX CPEJICTB;
yYMEHHUE NMPUMEHATh CBOMCTBA FreOMETPUUECKUX (PUryp,
CaMOCTOSITENTEHO (hOPMYITHUPOBATH OTPEICICHUS N3ydaeMbIX
¢buryp, BbIABUraTh TUIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpUUYecKux GUryp, o00OCHOBBIBATh WJIM ONPOBEPTaTh
UX; YMEHHUE MPOBOAUTH KJIacCUPHUKAIHIO (UTyp 1o
Pa3IMYHBIM MPU3HAKAM, BHITTOJIHATH HEOOXOMEbIE
JIOMIOJTHUTENbHbIE TOCTPOSHMUS,

- YMETh CBOOOJTHO ONIEPUPOBATH MOHATHIMU: TUIONIA/Ib
¢burypsl, 00beM (UTypbl, BEIMYNHA yTIIa, PACCTOSHUE OT
TOYKH JIO TFIOCKOCTH, PACCTOSTHHE MEXTY IPSIMBIMH,
paccTosiHie MEXAY MIOCKOCTSIMH, TUIOIaab chepsl,
TUTOIIA/Ih TIOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCA,
HUIMHAPA, 00BEM Ky0a, IPSIMOYTOJILHOTO Mapasliesenunena,
MUPaMUJIBI, TPU3MBI, IWIAHIPA, KOHYCA, [Iapa; yMEHHe
HaXOJUTh OTHOUIEHHE 00bEMOB OI00HBIX GUTyp;
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- YMETh CBOOOJIHO ONIEPUPOBATH IMOHSATUSIMU: JIBIKEHUE,
napajiyieIbHBIA MIEPEHOC, CAMMETPHSI Ha TUNIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, Ipeodpa3oBaHUE MOI00uS,
1o100HbIe PUTYPBI; YMEHHE PaciO3HABATh PABHBIE U
MoTI00HbBIE PUTYPHI, B TOM YHKCIIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYypE; YMEHHUE UCIIOJIb30BAaTh TEOMETPUICCKHE
OTHOINICHHUS, HAXOAUTh T€OMETPHUECKUE BEJTMYUHEI (JTHHA,
yroJl, TUIOIIA/b, 00BEM) MIPH PEIICHUH 33]a4 U3 IPYTHX
y4eOHBIX TIPEMETOB U U3 PEATLHOM KU3HU;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: MPAMOYTOIbHASL
CUCTEMa KOOPJIUHAT, BEKTOP, KOOPIUHATHI TOYKH,
KOOpAMHATHI BEKTOpPa, CyMMa BEKTOPOB, IPON3BEICHHE
BEKTOpPA Ha YHCJI0, PA3JIOKCHHUE BEKTOpA 10 Oaswucy,
CKaJISIpHOE MPOMU3BECHUE, BEKTOPHOE IPOU3BEICHUE, YTOJ
MEX]1y BEKTOpAMH; YMEHHE UCTIOJB30BATh BEKTOPHBIN
KOOPJIMHATHBIA METOJI JIJISl PELISHUS T€OMETPUUECKHX 3a/1a4
Y 33729 JPYTUX YYEOHBIX MPEIMETOB; OIEPHUPOBATH
MNOHATUSAMHU: MaTpulia 2x2 u 3x3, onpeaenuTesib MaTpULbI,
TCOMETPHUYSCKUN CMBICTT ONPEICTUTEIS;

- YMETh MOJIEIUPOBATh PealIbHbIE CUTYAllUU Ha SI3bIKE
MaTEMaTHKH; COCTABIISITh BRIPAKCHHUS, YPABHECHUS,
HEPABEHCTBA U UX CUCTEMBI IO YCIOBHUIO 3a/1a4H,
HCCIEA0BaTh MOCTPOCHHBIE MOJIENIH C UCTIOIb30BAHUEM
anmapara anreOpbl, UHTEPIPETUPOBATH MOTYYCHHBII
PE3yJIbTAT; CTPOUTH MATEMATHICCKUE MOJICITH C TIOMOIIBIO
T€OMETPUUYECKUX TIOHATUH U BEIMYHH, PEIIaTh CBS3aHHBIC C
HUMU TIPAKTHYECKUE 33]]a91; COCTABIISATH BEPOSATHOCTHYIO
MOJIeTTb 1 HHTEPIPETUPOBAThH TIONyUYECHHBINA Pe3yabTaT;
pelIaTh MPUKIAIHBIC 339K CPEJICTBAMHA MAaTEMaTHIECKOTO
aHalii3a, B TOM YHUCJIE COIUAIbHO-Y)KOHOMUYECKOTO U
(bU3UIECKOTO XapaKTepa,

- YMEHHE BBIOMPATH TMOIXOSAIIHI METOI [T PEIICHUS
3aJ1a4¥; IOHUMaHUE 3HAYMMOCTH MaTeMaTHKH B U3YYCHUN
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MPUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBJIICHUI;

YMEHHE Paclo3HaBaTh MPOSBICHUE 3aKOHOB MATEMaTUKHU B
HCKYCCTBE, YMEHHUE MTPUBOAUTH IPUMEPHI MATEMATUUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMaTHUYECKON HAYKH

OK 02. OcyuecTBisTh
ITOMCK, aHaJIN3 U
WHTEPIPETAIIIO
nHpopManuu, He0OX0UMON
JUIS1 BBITTOJIHEHHMS 33124
podeccuoHaIbHOM
JIEATEIIbHOCTH;

B o6uiacTu IeHHOCTH HAY4HOTO TIO3HAHHUS:
-c(hOpMUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH,
OCHOBaHHOT'0 Ha JIUAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MUPE;

- COBEpPILIEHCTBOBAHUE A3BIKOBOU U
YUTATEJIbCKOMN KYJIbTYphl KaK CpeCcTBa
B3aUMOJICHCTBUS MEXTY JIFOIbMU U [TO3HAHUS
MUDA;

- 0CO3HaHME LIEHHOCTH HAyYHOH J1eTeIbHOCTH,
TOTOBHOCTb OCYHIECTBIISATh IPOEKTHYIO U
MCCJIEIOBATEILCKYIO AESITEIBHOCTD
WMHAUBHUAYAJIbHO U B TPYyIIIE.

OBnajieHne yHUBEpCaIbHBIMU YUE€OHBIMU
MO3HABATEJIbHBIMU JIEHCTBUSAMU:

B) paboTta ¢ uHpopmaruei:

- BJIaJIETh HaBbIKaMU NOJy4YEHUS] HHPOpMAIIU
13 HCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSITEIBHO
OCYILIECTBIISATh MIOUCK, AHAJIN3,
CUCTEMATU3ALNI0 U UHTEPIPETALUIO
nH(pOpMallUU PA3INYHBIX BUIOB U GOpM
IIPEJICTaBICHHUS];

- CO3/1aBaTh TEKCTHI B Pa3JINYHBIX opmaTax ¢
y4eTOM Ha3HaueHHs HH(POPMAIIUU U L1€JIEBOM
ayJIUTOpPUH, BBIOMpPas ONTUMAILHYIO pOopMy
IIPEJICTaBICHNS U BU3yalIU3aluy;

- YMETh ONEPUPOBATH MOHATHIMHU: PAllMOHANbHAS (PYHKLHS,
nokasatenbHasi (PyHKUHUSA, CTeTeHHas (QyHKIuS,
norapudmuueckas QyHKIUs, TPUTOHOMETPHUYECKHE
¢byHKIMHN, 00paTHBIE QYHKINU; YMEHUE CTPOUTH rpapuKu
U3YyYEHHBIX (DYHKIIMH, HCIIOB30BaTh IpaduKu PH U3yICHUU
MPOIIECCOB U 3aBUCUMOCTEH, P PEIICHUH 3a]1a4 U3 IPYTHX
y4eOHBIX IPEAMETOB U 3aj[ad U3 peallbHOW KU3HH; BEIPAXKATh
(hopMyliaMy 3aBUCUMOCTH MEXKIy BEJIMUYUHAMU;

- YMETh ONEPUPOBATH TOHSATHIMH: TOKIAECTBO,
TOKJIECTBEHHOE ITPeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTRO,
crcTeMa ypaBHEHUI U HEPAaBEHCTB, PAaBHOCUIBHOCTD
ypaBHEHUM, HEPABEHCTB U CHCTEM, pPalliOHAIIbHEIE,
MppalroHaIbHbIE, TOKa3aTeNIbHbIE, CTETICHHBIE,
Jorapu(pmMUUECcKue, TPUTOHOMETPUYECKHE YPaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI; YMETh pellaTh YpaBHEHUS,
HEpPaBEHCTBA M CUCTEMBI C TOMOILBIO PA3JIMYHBIX IPUEMOB;
pemaTh ypaBHEHHsI, HEPABEHCTBA U CHCTEMBI C ITAPaMETPOM;
NPUMEHSTh YpaBHEHUs, HEPABEHCTBA, MX CUCTEMBI IS
pelIeH s MaTeMaTHIEeCKHX 3a/1a4 1 337a4 U3 Pa3InIHbIX
o0acTeil HayKH U peaNbHOM KU3HM;

- YMETh CBOOOHO OTIEPUPOBATH TOHSATHIMHU: JIBIKEHHE,
napasiesIbHbIA ePeHOC, CHMMETPHS Ha TUNIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT, TPeoOpa30BaHKE MO00MS,
1o/100HbIe (GUTYPBI; YMETh PAaCMO3HABATh PAaBHBIE U
1mo00HbIe GUTYPBI, B TOM YHCII€ B PUPOJIE, HCKYCCTBE,
apXUTEKType; YMETh UCIOIb30BaTh FEOMETPHUECKUE
OTHOIIECHHS, HAXOIUTh TEOMETPHUECKUE BETMUNHBI (JUTHHA,
yToJ1, IJIO0IIAIb, 00BEM) IPU PELICHUH 33/1a4 U3 JPYTUX
y4eOHBIX IPEAMETOB U U3 PEATbHON KU3HH
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- OICHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTDH
uH(pOpMaINH, ee COOTBETCTBHE MPABOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;

- UCTIONIb30BATh CPEACTBAa HH()OPMALMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B peIICHUA
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHU3aIMOHHBIX 3a/1a4 C COOJII0ACHUEM
TpeOOBaHUH SPrOHOMHUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, PeCypcocOepeKeH s,
NPABOBBIX M ATUYECKUX HOPM, HOPM
UH(OPMAIMOHHON 0€30TaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AILUTHI
uHpopManuu, HHHOPMAITMOHHOH 0€301TacHOCTH
JUYHOCTH

OK 03 [InanupoBath u
pean30BbIBaTh COOCTBEHHOE
po¢eCCuOHAIBHOE U
JMYHOCTHOE Pa3BUTHE.

B o6mactu 1yXOBHO-HPaBCTBEHHOTO
BOCITMTAHHUS:

-- ¢(hOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAaHMS, STHYCCKOTO IMOBEACHUS,

- CIIOCOOHOCTH OLIEHUBATh CUTYALIUIO U
MPUHUMATh OCO3HAHHBIE pEUICHUS,
OPUEHTHUPYSCh HA MOPATbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

- OCO3HaHME JTUYHOTO BKJIAJa B IOCTPOCHUE
YCTOHYHMBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOIIICHHE K CBOUM
poauTeNnsM U (WIIK) IPYTruM YJeHaM CeMbH,
CO3JaHMIO CEMBbH Ha OCHOBE OCO3HAHHOTIO
MPUHSTHUS LEHHOCTEN CEMEUHON KU3HU B
COOTBETCTBUU C TPATUIIUSIMHU Hapo 0B Poccuu;
OBnajieHne yHUBEPCAIbHBIMU PETYISATUBHBIMU
NEUCTBUSIMU:

a) caMOOpTraHU3aLUs:

- YMCThb OIICPpHUPOBATH MMOHATUAMU: paAllMOHAIILHBIC,
UppaloHaIbHbIE, IIOKa3aTeIbHbIC, CTCTICHHBIC,
aorapuMuyecKre, TPUrOHOMETPUYECKUE YPABHEHUS U
HEpaBEHCTBA, UX CHCTEMBI;

- YMCTb OIICPpHUPOBATH IMOHATHAMU: MHOTOTPaHHUK, CCUCHUEC
MHOTOrpaHHMKa, Ky0, mapajuienenumnes, npusMa, mupamMmua,
¢durypa 1 MoBEpXHOCTb BpalllEHUs, IWINH]P, KOHYC, 11ap,
cdepa, ceueHus: GUTypsl BpallleHHsl, IIIOCKOCTh, Kacarouasics
cdepsl, TIUINHIPA, KOHYCA, TUIOIAAb TOBEPXHOCTH
NUpPaMU/Ibl, TPU3MBI, KOHyCa, IWINHAPA, IUI0Iab chepsbl,
o0BeM KyOa, MpSIMOYTOJIbHOTO Mapalielenurea,
MUPaMUIbI, IPU3MBI, HWIMHAPA, KOHYCA, [1apa; yMEHHe
1300paXkaTh MHOTOIPAHHUKH U TIOBEPXHOCTH BPALCHUS, UX
CEUEHHsI OT PYKH, C TOMOIIIBIO YEPTEKHBIX UHCTPYMEHTOB U
OJICKTPOHHBIX CPEACTB; YMETH PACIIO3HABATE CUMMCTPUIO B
MIPOCTPAHCTBE; YMETh PAaCMO3HABATh MPABUIIbHBIE
MHOTI'OI'paHHUKU;

- YMETh ONEPUPOBATH MOHATHIMU: IPIMOYTOJIbHAS CHCTEMa
KOOpAWHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPANHATEL
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- CAMOCTOSITEJILHO OCYIIECTBIIATh
MO3HABATENIbHYIO I€SITEIbHOCTD, BBISBIIATD
npo0JIeMbl, CTaBUTh U (POPMYITUPOBATH
cOoOCTBEHHBIE 3a/1a4H B 00pa3oBaTeIbHON
NeSITeILHOCTH 1 )KU3HEHHBIX CUTYAIUIX;

- CAMOCTOSITEIBHO COCTABJIATh IUIaH PELICHUS
poOJIEMBI C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHUN;
- IaBaTh OLIEHKY HOBBIM CHTYalUsIM;
CIoco0CTBOBATh (POPMUPOBAHUIO H
TPOSIBJIICHUIO IUPOKOH SPYIUIIIH B Pa3HBIX
00JacTsIX 3HaHUM, MOCTOSIHHO TOBBIIIATH CBOI
00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

UCTIOJIB30BaTh MPHUEMBI PEIICKCHH TSI OLICHKH
CUTYyalluH, BRIOOpA BEPHOTO PELICHUS;

- YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO
MPUHUMATH PEIIECHUS 0 UX CHUKECHHIO;

B) SMOIIMOHAIILHBIN HHTEIJICKT,
npenonararomuil copMUpOBaHHOCTb!
BHYTPEHHEH MOTHBAIIMH, BKJIFOYAIOIIECH
CTpeMJIEHHUE K JOCTH)KEHUIO 1IeJIU U yCIIexy,
ONITUMU3M, HHUIIHATUBHOCTH, YMEHUE
NecTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEI];
- SMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTD
NOHUMATh YMOLMOHAIBHOE COCTOSIHUE APYTHX,
YYUTHIBATh €TI0 TIPU OCYIIECTBICHUH
KOMMYHHKAIIMH, CIIOCOOHOCTh K COUYBCTBUIO U
COTIEPEKMBAHHUIO;

- COIMANIbHBIX HABBIKOB, BKIIFOUAIOIIUX
CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C
JIPYTUMH JIOJbMU, 3a00TUTHCS, IPOSIBIIATH
MHTEPEC U pa3peniatb KOHQINKTHI

BEKTOPA, CKAIPHOE IPOU3BEIACHUE, YTOJl MEXAY BEKTOPAMH,
CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOPA Ha YUCIIO;
HAXOJUTh C MOMOIIBIO N3YYEHHBIX (POPMYIT KOOPIMHATHI
CEpeIUHBI OTPE3Ka, PACCTOSHUE MEXKY JBYMs TOUKaMU

17



OK 04 PaGoTtath B
KOJIJIEKTUBE M KOMaHJIE,

3G PEeKTUBHO
B3aUMOJIEHCTBOBATH C
KOJIJICTaMH, PYKOBOJICTBOM,
KIINEHTAMH;

TOTOBHOCTH K CAMOPAa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIa/ICHHE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON M COIMaIbHOM
JIEATEIIbHOCTH;

OBnajeHne yHUBEPCATbHBIMU
KOMMYHHUKATHBHBIMU JCHCTBUSIMH:

0) cOBMECTHAs ICSITEIIbHOCTD:

- IOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUYaJIbHOU paboThI;

- IPUHUMATH [IEJTU COBMECTHOM JICATEIIHBHOCTH,
OpPraHU30BBIBATh M KOOPAMHUPOBATH JICHCTBHS
10 €€ JOCTHKEHUIO: COCTABIIATH IIJIaH
NEHCTBUI, pacipeeNiaTh POJIH C y4eTOM
MHEHUH Y9aCTHUKOB 00CYKJIaTh Pe3yIbTaThl
COBMECTHOM pabOTHI,

- KOOPJIMHUPOBATH U BBIMIOJIHATH PabOTy B
YCIOBUSAX PEANbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUIECKOE
MOBEJICHUE B PA3JIMYHBIX CHUTYAIHSX, IPOSBIISATH
TBOPYECTBO U BOOOpaKEHUE, OBITH
MHUIINATABHEIM.

OBnasieHre YHUBEPCAIBHBIMU PETYISTHBHBIMU
NEUCTBUSIMH:

T') IpUHATHE ce0s U APYTHX JII0JIei:

- IPUHUMATh MOTHBBI U QPTYMEHTHI IPYTHX
JIOJIeH TPU aHaU3e Pe3yabTaTOB
JIEATENHHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX
JIFOJIeH Ha OITUOKY;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C
TTO3UITUH JIPYTOTO YeJIOBEKA

- YMETh ONEPUPOBATH MOHATHIMMU: CIIy4ailHBIN OIBIT U
cilyyaiiHoe coObITHE, BEPOSITHOCTD CIIy4aifHOrO COOBITHS;
YMETh BBIYHCIISATH BEPOSATHOCTH C UCIOJIH30BAHUEM
rpadM4ecKux METOJ0B; IPUMEHATh (POPMYJIbI CII0KEHUS U
YMHOKEHUS BEpOATHOCTEH, KOMOMHATOPHBIE (DAKTHI U
(opMyJIbl TP PEIIEHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHbIMU
BEJINYMHAMU; YMEHHE IPUBOIUTH IIPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIINX YMCET B MPUPOIHBIX U OOIMIECTBEHHBIX
SIBJICHUSIX;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATHIMHU: CTETICHB C
1eJIBIM [IOKa3aTesieM, KOpeHb HaTypallbHOW CTETEHH, CTENEeHb
C palMOHAILHBIM NIOKA3aTeIeM, CTEIIEHb C ACHCTBUTEILHBIM
(BelieCTBEHHBIM) ITOKa3aTeleM, Jorapudm yucia, CUHyc,
KOCHHYC ¥ TAHI'€HC IIPOU3BOJIBHOTO YHCIIA;

- YMETb CBOOOHO ONEPUPOBATH MOHATHIMHU: IpaduK
¢byHKIMHM, 0OpaTHas QYHKIUS, KOMIIO3ULUS (QYHKIUH,
AuHeNHast QyHKIMS, KBapaTu4Has QyHKIHS, CTeIIeHHAs
(GYHKIHSA C IIETBIM ITOKa3aTeNIeM, TPUTOHOMETPHUYECKHUE
¢yHK1IMH, 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIUH,
MoKasaresabHas U Jorapudmuueckas QyHKIUU; YMETh
CTPOUTH TpapUKH (PYHKIHHA, BBITOIHATH IPe0Opa30oBaHus
rpadukoB QpyHKUINH;

- YMETb UCIMOJIb30BaTh Ipaduky GyHKIUHA U1 H3ydeHHs
MIPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 33124 U3 IPYTUX
y4eOHBIX IPEMETOB U U3 PEalbHOM KU3HU; BBIPAXKATh
(dhopMyIaMu 3aBUCUMOCTH MKy BETHIYNHAMU;

- cBOOO/IHO OMEpUPOBATh MOHATUSAMH: YETHOCTh (DYHKIIUH,
MEePUOJUYHOCTD (PYHKIIUU, OTPAHUYEHHOCTh () YHKIUH,
MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM (YHKIIMHU, HauOObIIIee
Y HaMMEHbIIIee 3HaUYeHUs (PYHKIIH HA TIPOMEXYTKE; YMETh
MIPOBOJIUTH UCCIIE0BaHUE (DYHKINH;
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- YMETh HCIIOIH30BaTh CBOMCTBA U rpauKu GyHKITUH [
pelleHys ypaBHEHHIA, HEPABESHCTB U 3a/1a4 C TIapaMeTpaMH;
M300pakaTh Ha KOOPIUHATHON TUIOCKOCTH MHOYKECTBA
pelleHNi ypaBHEHNU, HEPABCHCTB M UX CUCTEM

OK 06 IIposiBiATh
IPaKIaHCKO-
MaTPUOTHIECKYIO MTO3UIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOE MOBEACHNUE HA
OCHOBE TPaUITMOHHBIX
0011IeUEeI0BEUYECKUX
[EHHOCTEH.

- 0CO3HaHHE 00yYarOIIUMUCS POCCUICKON
rpakAaHCKOW UJACHTUYHOCTH;

- LIEJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHEU
MO3ULIMH JIMYHOCTH Ha OCHOBE JTYXOBHO-
HPABCTBEHHBIX LICHHOCTEN HApOA0B
Poccuiickoit denepainu, HCTOPUIECKUX U
HaLlMOHAJIbHO-KYJIBTYPHBIX TPAIULIHIA,
(GhOpMHUPOBAHKHE CHCTEMbI 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIUOHHOTO MUPOBO33PEHUS,
MIPAaBOCO3HAHUS, SKOJIOTUYECKOUN KYIbTYPBHI,
CITIOCOOHOCTH CTaBUTH IIEIH U CTPOUTH
JKU3HCHHBIC IIJIAHEL,

B vactu rpaxJ1aHCKOro BOCIIMTAHMUS:

- OCO3HAaHHUE CBOMX KOHCTUTYLIMOHHBIX MPaB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U
MPaBOIOPSJIKA;

- IPUHATHE TPAJAULMOHHBIX HALIMOHAIBHBIX,
00111e4YeI0BEUECKUX TYMAaHUCTUIECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTh IPOTHUBOCTOSITH UJIEOJTIOTHHI
IKCTpEeMH3Ma, HallMOHAIM3MA, KceHOpoOuH,
JUCKPUMHHAIIMH 110 COLUATIbHBIM,
PEIUTHUO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
MpU3HAKaM;

- TOTOBHOCTb BECTU COBMECTHYIO JEATEIBHOCTD
B MHTEpECcax rpakJIaHCKOTO OOIIECTBa,
y4aCTBOBATh B CAMOYIIPABJIEHNUH B

- YMETb OIIEPUPOBATH IOHATUIMU: IPSIMOYIOJIbHAsL CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPINHATBI
BEKTOPA, CKAIPHOE IPOU3BEIACHUE, YTOJl MEXAY BEKTOPAMH,
CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOPA Ha YUCIIO;
HAXOJUTh C TOMOIIBIO U3yYEHHBIX (hOPMYIT KOOPAHHATHI
CEpeUHBI OTPE3Ka, PACCTOSHUE MEXKY JBYMs TOUKAMU;
-yMeThb BbIOMpaTh MOAXOAAIIUN U3y4YEHHBI METOJT AJIsi
peleHus 3aauu, paclo3HaBaTh MaTeMaTHYecKue (hakThl U
MaTeMaTUYECKHUE MOJIENH B IPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IIPUMEPHI
MaTEMaTUYECKUX OTKPBITHA POCCUICKON U MUPOBOM
MaTEMAaTHYECKON HAYKH.

- YMETh ONEPUPOBATH MOHITUAMU: CIyYalHBIN OIBIT U
cityyaifHoe coObITHE, BEpPOSITHOCTD CIIy4aifHOro COOBITHS;
YMETh BBIYMCIIATH BEPOSTHOCTD C UCIOJIB30BAHUEM
rpaM4ecKux METOJI0B; MPUMEHATH (POPMYJIIBI CIIOKEHUS U
YMHOXEHHS BEpOSITHOCTEN, KOMOMHATOpHBIE (DaKTHI U
(bopMyIIbI TP pEIIEHUH 3a]1a4; OLIEHUBATh BEPOSITHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4ailHBIMU
BEJIMYMHAMU; YMEHUE IIPUBOJAUTH IPUMEPHI IIPOSBICHUS
3aKOHA OOJIBIINX YKCEN B IPUPOIHBIX U OOIECTBEHHBIX
SIBIICHUSX
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00111e00pa3oBaTeIbHON OpraHU3aIMU U JIE€TCKO-
IOHOIIECKUX OpraHU3alusiX;

- YMEHHE B3aUMOJICHCTBOBATh C COLIMAILHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKIUIMU
Y Ha3HAuYEHUEM;

- TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM
JESITEIIbHOCTH;

NaTPUOTHYECKOTO BOCIIUTAHHUS:

- chOpMHUPOBAHHOCTH POCCUUCKOM
IpaXAaHCKOW UICHTUYHOCTH, TATPUOTU3MA,
YBa)XKEHUsI K CBOEMY HapOJly, YyBCTBa
OTBETCTBEHHOCTH repena Poaunoi, ropaoctu 3a
CBOM Kpaii, cBOI0 Pouny, CBOM SA3BIK U
KYJIBTYpY, IPOILJIOE U HACTOSIIEE
MHOTOHallMOHAJIBHOTO Hapoaa Poccuu;

- LIGHHOCTHOE OTHOIIIEHUE K TOCYJapPCTBEHHBIM
CHUMBOJIaM, UICTOPUUYECKOMY U IPUPOJTHOMY
HACJIEUIO, TAMSITHUKAM, TPAJAUIIUSIM HapOJI0B
Poccun, noctmxenusam Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

- nuaeitHas yoeXJIeHHOCTh, TOTOBHOCTh K
CIIy>KeHMIO U 3amuTte OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAb0Y;

OCBOCHHbIE 00YUaIOIIMMHUCS MEKIPEIMETHBIE
MOHSITUS U YHUBEpCAJIbHbIE Y4eOHbIe TEeHCTBUS
(perynsITUBHBIC, TO3HABATEIBHBIE,
KOMMYHHUKaTHBHbIE);

- CIOCOOHOCTH MX MCIIOJIb30BAaHUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE,
TOTOBHOCTb K CAMOCTOSATEIbHOMY
IUTAHUPOBAHUIO M OCYLIECTBICHUIO Y4eOHOM
NesITeIbHOCTH, OpraHU3alMK y4eOHOTO
COTPYJIHUYECTBA C NEIarOrHYeCKUMHI
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pabOTHUKAaMU U CBEPCTHUKAMU, K y4acCTHIO B
MIOCTPOEHNUH MHIUBU1yaIbHOU
00pa3oBarebHON TPACKTOPUH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENILCKOM, POEKTHON U COMAIIbHOU
JIEATEITbHOCTH

OK 07 ConeiictBoBath
COXPaHCHHIO OKPYKAIOIICH
Cpenbl, pecypcocOepekeHHUIO,
3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CHTYAIHSIX

- HE IPUHUMATD JIEUCTBUS, MPUHOCAIIUE BPE
OKpY’Karolllel Cpee;

- YMETb MPOTHO3UPOBATH HEOIArONIPHUSTHBIC
3KOJIOTUYECKHE MOCIEACTBUS
NPEAIPUHUMAEMBIX AEHCTBUH, IPEAOTBPAIATh
UX;

- PaCUIUPHUTH OIBIT ACSITEIILHOCTH
9KOJIOTMYECKOW HAIlPaBJICHHOCTH;

- pa3pabarbIBaTh IUIAH PEIICHHS MPOOIEMBI C
Y4ETOM aHaJIN3a UMEIOIIMXCS MAaTepUaIbHbIX U
HEMaTEepHUaIbHBIX PECYPCOB;

- OCYILIECTBIIATH LI€JICHANIPABIECHHBII MOUCK
nepeHoca CpeACTB U COCOOOB JICUCTBUS B
npodecCHOHANBHYIO Cpey;

- YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;
- IpeJIaraTh HOBBIE MPOEKTHI, OLICHUBATH UAECU
C IO3ULIUY HOBU3HBI, OPUTUHAIILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh
KOPPEKTHUBHI B JESATEIHHOCTD, OIEHUBATH
COOTBETCTBUE PE3YIBTATOB LENSIM

- YMETh OIEPUPOBATH MOHATUSAMU: (YHKITHS, HETIPEPhIBHAS
(byHKIMS, MPOU3BOAHASA, IEpBOOOpa3Hasi, ONpeaeICHHBIN
WHTETpajl; yMETh HAXOUTh MPOU3BOIHBIE JIIEMEHTAPHBIX
(GyHKIUH, UCTIONB3Ys CIIPaBOYHBIC MaTepUaibl; UCCIEIOBATh
B IIPOCTEUININX CITydasX PyHKIUA HA MOHOTOHHOCT,
HAXOJUTh HaWOOJbIINE U HANMEHbIIINE 3HAYCHUS] (PYHKIIUA;
CTPOUTH TpaQUKH MHOTOUWICHOB C HCIIOIH30BaHUEM
armnapara MaTeMaTH4eCKOro aHaIu3a; IPUMEHSTh
MIPOU3BOAHYIO IIPU PEUIEHUH 3374 Ha JBUKCHUE; PEIIaTh
MIPaKTUKO-OPHEHTHUPOBAHHBIE 33]1a4l HAa HAMOOJIBIIKE U
HAMMEHBIIINE 3HAYCHUS, HA HaX0KJAEHUE MTyTH, CKOPOCTHU U
YCKOPEHHS;

- YMETh ONIEPUPOBATH MOHITUAMU: JBUKCHUE B
POCTPAHCTBE, TO00HBIE (PUTYPBI B TPOCTPAHCTBE;
HCMOJIb30BATh OTHOIICHUE TUIOIIAIC MOBEPXHOCTEN U
00BEMOB MOAOOHBIX GUTYp TIPH PEIICHUH 33]1aY;

- YME€Tb BBIYUCIIATH TEOMETPUUECKUE BEIMUUHBI (JIJIMHA,
yTroJl, TUIOIIAIb, 00BbEeM, IJIOLIAAb MOBEPXHOCTH ), UCTIONb3Ys
M3y4eHHbIE (POPMYITBI U METO/IbI
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2. CTpyKTypa M coJep:kaHue 00111e00pa30oBaATeIbHON JTUCHMILIHHbI

2.1. O0beM TUCUMIIIMHBI U BUAbI Y4e0HO0I1 padoThl

Buna yueOHoi# padoTnbl

Oobvem 6 uacax

O0beM 00pa3oBaTeJIbHOM MPOrPAMMBI IM CIIATIJIMHbBI 320
OcHoBHOe coiepkaHue 270
B T.Y..

TeOpeTHIeCcKoe 00ydeHHe 144
IPAKTUYECKHE 3aHSTUSL, B T.4. KOHTPOJIbHBIE paOOTHI 126
IIpodeccnonaibHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coAepKaHue I 32
PHUKJIATHOTO MOTYJIS)

B T.U..

TEOpEeTUYECKOe O0yUCHHE 8
IIPAKTUYECKUE 3aHATUS 24
IIpomexxkyTouHas aTTecTalUsA 18
B T.4U.

KOHCYJIbTAllUU 12
9K3aMCH 6
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2.2. TemaTu4ecKkuii MJIAH U cOiePKAHUE TUCUHMIINHBI

Tadonuma 2 — TematudecKuii IiIaH JUCHUATUINHBI

B T.4. B popme np|  KosauuecTBO ayTUTOPHBIX YACOB
HaumeHnoBaHue pa3jesioB 1 TeM Hroro akanemu AKTUYECKON MOAro| BCero | TeopeTHd4. NPaKTHY.
YeCKHUX YacoB
TOBKH o0yuenue |3anstus (KP)
Pasnea 1. [loBTropeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20 10 20 10 10
Tema 1.1 Ienp 1 331241 MaTeMaTUKU P OCBOSHUH CHELIMATIBHOCTH 2 - 2 2 -
Tewma 1.2 Yncna u BeruucieHus. BepaxkeHust 1 mpeoOpa3oBaHus 4 - 4 4 -
Tema 1.3. ['eomeTpus Ha MIIOCKOCTH 2 2 2 - 2
Tema 1.4 IlporieHTHbIE BBIYMCIICHUS 2 2 2 - 2
Tema 1.5 YpaBHEHHS ¥ HEpABCHCTBA 4 2 4 2 2
Tema 1.6 Cuctembl ypaBHEHUI 1 HEPABEHCTB 4 2 4 2 2
Tema 1.7 BxogHoit KOHTPOJIb 2 2 2 - 2
Pazpnen 2. Crenenn u kopHu. CrenenHasi QyHKUMsA 18 8 18 10 8
Tema 2.1 CrenenHas (QyHKIUS, €€ CBONCTBA 4 2 4 2 2
Tema 2.2 IIpeobpa3oBaHue BbIpaKEHUH ¢ KOPHSIMH N-OM CTENEHH 4 2 4 2 2
Tema 2.3 CBoiicTBa CTENEHU C PAlMOHATIBHBIM U JEHCTBUTEIBHBIM 2 i 5 5 i
NoKa3aTeIsIMU
Tewma 2.4 Pemenne nppaniMoHaJIbHBIX YPAaBHEHUN U HEPABEHCTB 4 2 4 2 2
Tema 2.5 Crenenu u kopHu. CreneHHas GyHKUUSA 4 2 4 2 2
Pa3nea 3. IlokasareabHasi yHKIus 18 10 18 8 10
Tema 3.1 IlokazaTtenbHas GyHKINS, €€ CBOMCTBA 4 2 4 2 2
Tema 3.2 Pemenne nokasarenbHbIX YPABHEHUH U HEPABEHCTB 8 4 8 4 4
Tema 3.3 CucteMbl NOKa3aTeIbHbIX YpaBHEHUN 4 2 4 2 2
Tema 3.4 Pemenue 3a1au. [lokasarenpHas GyHKIMS 2 2 2 2
Paznen 4. Jlorapugmel. Jlorapudpmuyeckas pyHkuus 26 12 26 14 12
Tema 4.1 Jlorapubm uwncna. JlecITUUHBIE U HATypajIbHBINA 4 9 4 2 2
jorapuMbl, YUCIIO €
Tewma 4.2 CaoiicTBa jorapudmon. Oneparus gorapumMupoBaHust 4 2 4 2 2
Tema 4.3 Jlorapudmuueckast QyHKIMs, €€ CBOHCTBA 2 2 2
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Tema 4.4 Pemenue norapupMu4ecKux ypaBHEHHI U HEPABEHCTB 8 4 8 4 4
Tema 4.5 Cucremsl jorapuMUUECKUX YpaBHEHUN 4 2 4 2 2
Tema 4.6 Jlorapugmsl B IpUpo/ie ¥ TEXHUKE 2 2 2
Tema 4.7 Pemenue 3amau.  Jlorapudmel. Jlorapupmuueckas 2 9 2 2
byHKIHUS
Pazgen 5. OcHoBbl TpHronomerpuu. TpHroHomerpuyeckue 36 18 36 18 18
byHkumnu
Tema 5.1 Tpuronomerpudeckue (yHKIUU TPOHU3BOIBHOTO YIIa, 4 5 4 5 2
yucia. PaguanHas u rpajgycHas Mepa yra
Tema 5.2 OcHOBHBIE TPUTOHOMETPUUYECKUE TOXKAECTBA.

4 2 4 2 2
@DopMyIbl IpUBEIECHHS
Tema 5.3 Cunyc, KOCHHYC, TAHT€HC CYMMBbI U Pa3HOCTH JIBYX YIJIOB 6 4 5 9 4
CuHyC ¥ KOCUHYC JBOWHOIO yria. PopMysibl OJIOBUHHOIO yIiia
Tema 5.4 Oynaxiyn, ux cBorcTBa. CriocoOb! 3a1anusi GyHKIUI 2 2 2
Tema 5.5 Tpuronomerpuueckue GyHKIINU, UX CBOICTBA U rpadUKH 2 2 2
Tema 5.6 IlpeoOpasoBanue TpapuKOB TPUTOHOMETPHUECKUX 2 9 5 5
byHKIHHA
Tema 5.7 Onuncanue NpOU3BOACTBEHHBIX IPOLIECCOB C MOMOIIBIO 2 2 2
rpadukoB GYHKIMH
Tema 5.8 OOparHble TPUTOHOMETPUUYECKUE (PYHKIUH 2 2 2
Tema 5.9 Tpuronomerpruyeckrue ypaBHEHUs] 1 HEPABEHCTBA 8 4 8 4 4
Tema 5.10 CucreMbl TPUTOHOMETPUUYECKHUX YpaBHEHUI 2 2 2 2
Tema 5.11 Pemenue 3amad. OCHOBBI  TPUTOHOMETPHH. 2 9 5 5
Tpuronomerpuyeckue GyHKIUU
Paznen 6. KommiekcHbie yncia 6 2 6 4 2
Tema 6.1 KommuiekcHble uncna 4 2 4 2 2
Tema 6.2 IIpuMeHeHNE KOMIUIEKCHBIX YHCET 2 2 2
Pasnen 7. YpaBHeHUsI M HEPABEHCTBA 28 14 28 14 14
Tema 7.1 PaBHOCHMJIBHOCTH YypaBHEHMH M HepaBeHCTB. OOmiue 6 5 6 4 5
METOJIbI PEIICHHSI
Tema 7.2 I'paduueckuii MeToJ| pelieHHs ypaBHEHHH, HEpaBECHCTB 6 2 6 4 2
Tema 7.3 YpaBHEHHS 1 HEPABEHCTBA C MOYJIEM 4 2 4 2 2
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Tema 7.4 YpaBHEHUs M HEpaBEHCTBA C NapaMeTpaMu 4 2 4 2 2
Tema 7.5 CocraBneHue u penieHue NPo(EeCCHOHANBHBIX 3a7ad C 4 4 4 4
MIOMOIIBIO YPaBHEHUH

Tema 7.6 Pemenue 3a1a4. YpaBHEHHS M HEPABCHCTBA 4 2 4 2 2
Pasnea 8. [IpousBoanasi pyHKIMH, ee IPUMEHEHHUE 32 16 32 16 16
Tema 8.1 Ilonstue mnpousBopHoi. @opmynbl U IpaBuia 4 5 4 2 2
muddepeHnmpoBaHus

Tema 8.2 IIpon3BoiHBIE CyMMBI, pA3HOCTH NPOU3BEACHMUSI, YACTHOTO 4 2 4 2 2
Tema 8.3 Ilpou3BogHBIE  TPUTOHOMETPUYECKUX  (PYHKIIHM. 2 5 5 5
[IpousBoaHast ci0kHOU QyHKIIUU

Tema 8.4 Ilonsitue o HenpepbIBHOCTH GYHKIIMU. MeTol HHTEpBaJIOB 2 2 2

Tema 8.5 I'eomerpuueckuil 1 pU3NUECKUI CMBICI TPOU3BOAHON 4 2 4 2 2
Tema 8.6 dusnueckuil cMbICa NPOU3BOAHON B NPOGECCHOHATBHBIX 5 9 9 9
3agagax

Tema 8.7 MonotoHHOCTh QpyHKIIMU. TOUKH SKCTpeMyMa 4 4 4

Tema 8.8 MccnenoBanue QpyHKIMN U MOCTpoeHHE rpaduKoB 2 2 2 2
Tema 8.9 HaunOosnpliee 1 HauMeHbl1ee 3HaYeHUs QyHKIIUU 2 2 2

Tema 8.10 HaxoxneHue ONTHMAaJIbHOIO pe3y/ibTara C IMOMOIIBIO 2 9 9 2
MIPOU3BOTHOM B MPAKTHUECKUX 3aa4ax

Tema 8.11 Pemenue 3anau. [IponsBoaHas GyHKIMY, €€ IPUMEHEHHE 4 2 4 2 2
Paznen 9. IlepBoodpa3nasi pyHKIMH, ee IPUMEHEHHE 16 8 16 8 8
Tema 9.1 IlepBooOpaznas ¢yHnkuuu. IIpaBuna HaxoXAeHUS 4 4 4
1epBOOOPA3HBIX

Tema 9.2 Ilnomane kpuBoiauHeHo# Tpaneuuu. @opmyna Herorona 2 2 2

— JleiiOnuma

Tema 9.3 HeonpenesieHHbIN U ONPEIEIEHHBI HHTETPAJIBI 4 4 4 4
Tema 9.4 Ilonstne 00 oOmpeaeNeHHOM HHTErpaje Kak IUIOIAIH 2 5 5
KPHUBOJMHENHOMN Tparelnu

Tema 9.5 OnpeneneHHbIN UHTETPAN B )KU3HU 2 2 2 2
Tema 9.6 Pemenue 3amad. [TepBooOpasnast (QyHKIUHU, €€ 2 9 9 9
IIpUMEHEHHE

Pazjnen 10. MHuoxkecTBa. JjieMeHThbl TeOpuHu rpagos 8 4 8 4 4
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Tema 10.1 MHoxecTBa 2 2 2

Tewma 10.2 Onepanuu ¢ MHO)KECTBAMH 2 2 2 2
Tewma 10.3 I'padsr 2 2 2

Tema 10.4 Pemienne 3agau. MuoxecTBa, ['padbl 1 MX MpUMEHEHHE 2 2 2 2
Pazgea 11. 3i1eMeHTLI KOMOMHATOPUKH, CTATUCTUKHA U TEOPUH 20 10 20 10 10
BePOSITHOCTEH

Tema 11.1 OcHOBHBIC TOHATHS KOMOMHATOPUKH 4 2 4 2 2
Tema 11.2 CoOsiTHe, _BEPOATHOCTE coObiTusi. CroxkeHwe u 4 2 4 2 2
YMHOKEHHE BEPOSTHOCTEH

Tema 11.3 BepositHOCTB B Tpo(hecCHOHABHBIX 337a9ax 2 2 2 2
Tema 11.4 [luckperHas cnydailHass BEJIMYMHA, 3aKOH €€ 2 2 2
pacripeneneHus

Tema 11.5 3amaun MaTeMaTHUEeCKOH CTAaTUCTUKHU 2 2 2

Tema 11.6 CocraBnenue Ta0nuil U AuarpaMm Ha IPaKTHKE 2 2 2 2
Tema 11.7 Pemenue 3amaq. DneMeHTH] KOMOMHATOPUKH, CTATUCTHKH 4 9 4 9 9
U TEOPUU BEPOSITHOCTEH

Paznen 12 [Ipsavble U IVIOCKOCTH B MPOCTPAHCTBE 20 10 20 10 10
Tema 12.1. OcHOBHBIE NOHATHS cTepeoMeTpuu. PacrnonoxeHue 2 5 5

IIPSIMBIX U MIJIOCKOCTEN

Tema 12'% [TapannenbHOCTh NOPSAMBIX, HPSIMOM M IUIOCKOCTH, 5 9 5 4 5
TUTOCKOCTEH

Tema 12.3. IlepneHIUKYISIPHOCTD NPSMBIX, IPSIMOM U INIOCKOCTH, 5 9 5

TUTOCKOCTEH

Tema 12.4. Teopema o Tpex nepneHIUKYIIpax 4 2 4 2 2
Tema 12.5. IlapannensHble, HEpHEHIUKYIIPHBIE, CKPEILIMBAIOLNECS 4 4 4 4
npsiMble

Tema 12.6. Pemenue 3anad. [IpsiMble U IUIOCKOCTH B IPOCTPAHCTBE 2 2 2 2
Paznen 13. KoopanHaThl 4 BEKTOPHI 16 8 16 8 8
Tema 13.1 JlekapToBBl KOOpJMHATHI B MpoCTpaHCTBe. PaccrosHue 4 9 4 9 9
MEXTy ABYMsI Todkamu. KoopaMHATHI cepeIHbI OTpe3Ka

Tema 13.2 BekTopsl B IPOCTPAHCTBE. 6 2 5 4 2

Yros Mexy Bektopamu. CKalsipHOE TPOU3BEICHUE BEKTOPOB
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Tema 13.3 IIpakTuko-OpUEHTUPOBAHHBIE 337a4l HAa KOOPAWHATHOM
IJIOCKOCTH

Tema 13.4 Pemenue 3anau. KoopauHarel 1 BEKTOPbI

Pa3znesn 14. MHOTOrpaHHUKH M TeJIa BpallleHUst

20

-
[0 0]

20

Tema 14.1 Bepuunsl, pedpa, rpaHi MHOTOTPaHHHKA

Tema 14.2 Ilpusma, ee cocrasustomue, cedenue. Ilpsmas u
IpaBUJIbHAS. IPU3MBI

Tema 14.3 INapamnenenunen, ky6. Ceuenue ky0a, napauienenumneaa

Tema 14.4 Ilupamupga, ee cocrapiswomue, cedeHue. [IpaBuibHas
nupamMua. YceueHHas nupamuja

N IN NN

Tema 14.5 bokoBas 1 mojiHasi HOBEPXHOCTh MPU3MBbI, TUPAMUIBI

Tema 14.6 Cummerpus B KyOe, Napajuielenunene, MpuU3Me,
UpaMu/Ie

Tema 14.7 Ilpumepsl cummeTpuii B mpodeccuu

Tema 14.8 [IpaBuiibHbIE MHOTOTPAaHHUKH, UX CBOMCTBA

Tema 14.9 Hununap, ero cocrapistoniye. CeyeHue MUInHIpa

Tema 14.10 Konyc, ero cocrapiustonue. CeueHue KoHyca

Tema 14.11 Yceuennslii konyc. CeueHne yCEUEHHOIO KOHyca

BINININ

BAINININ

Tema 14.12 lap u cdepa, ux ceyeHus

Tema 14.13 Ilouarue 00 o0beMe Tena. OrHOIIEHHE O0OLEMOB
MOIOOHBIX TEI

Tema 14.14 OOBbeMbI U TIIONMIATU TOBEPXHOCTEN TeT

Tema 14.15 KomOuHanuy MHOrOTpaHHUKOB U T€J BpaIlleHUs

Tema 14.16 'eomeTpuyeckre KOMOMHAIIMM HA IPAKTHUKE

Tema 14.17 Pemenue 3aga4. MHOTOrpaHHMKY M T€NA BPAIICHHUS

NINININ

NINININ

KoncyabTanumn

INNNNNNhNbNNNNNNNN%Nb

IK3aMeH

oI v (N R(NR(NN] N NN NN (NI A

Bcero o jucuuminie

320

150

302

152

150
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Ta6auna 3 - Cogep:kanue ITUCHUIIHHEBI «MaTeMaTuKa»

HaumenoBanmue pasaesioB Coaep:xanue yueOHOro MaTepuasa (0CHOBHOe U NPodecCHOHAIBHO- O0bem ®opmupyembie
U TeM OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3aHATHUS, IPUKJIATHOMI 4yacos KOMIIeTeHIIHH
MOYJIb (IIPH HAJTMYMH)
1 2 3 4
OCHOBHOe cojIep:KaHue
Pasnea 1. [loBTopeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 20 OK-01, OK-02,
Tema 1.1 Coneprkanue yueOHOro Marepuala 2 OK-03, OK-04,
Henb u 3anaun 1. Ba3oBble 3HAHUSI M YMEHHSl 110 MaTeMaTHKe B NPOQECCUOHAIBLHOM M B 2 OK-06, OK-07
MaTeMaTHKM [P OCBOEHHMH | IOBCEIHEBHOMN EATEILHOCTH. JIP3,4,6,7,8,13,
CHELMAJIbHOCTH JIP-KK 1,
Tema 1.2 Conepxanue y4eOHOro MaTepuaia 4 JIP-COII-1-3
Yucna v BBIYUCICHUS. 2. JleiicTBUSI HaJ MOJOXUTEJIbHBIMM H OTPULATEJbHBIMH YHCJIAMH, 2
Bripaxkenus u OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMHU.
npeodpasoBaHust 3. JlelicTBHSI €O CTeNEHSIMH, (POPMYJIbI COKPALICHHOT0 YMHOKCHHUSI 2
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue NPUKIAOHO20 2
I'eomeTpus Ha IULIOCKOCTH | MOOyns)
B Tom uncie, NpAKTHYECKUX 3aHATHI 2
II3Ne 1 Buasl miiockux Gpuryp v ux mjiomajasb. 2
[TpakTHKO-OpHEHTHPOBAHHBIE 33a4H B Kypce FreOMETPHUH Ha IJIOCKOCTH
Tema 1.4 ConepxaHue yueOHOro MaTepuasa 2
[IpoueHTHBIEC BBIUKCICHUS | B TOM 4yncie, npakTHYeCKUX 3aHSTHI 2
IT3 Ne 2 IIpocTbie U CI0KHBIEC POLEHTHI 2
[TpocThie NPOLIEHTHI, pa3Hble cOCO0b! UX BhIYMCIEeHUs. CI0XKHbBIE TPOIIEHTHI
Tema 1.5 Copeprxanue yaeOHOTO Marepurana 4
VYpaBHenus u HepaBeHCTBa | 4. JInHeiliHbIe, KBaIPaTHBIE, IPOOHO-INHEIiHbIe YPABHEHHSI 1 HEPABEHCTBA 2
B Tom yucjie, NPpaKTHICCKUX 3aHATHH 2
IT3 Ne3 Penienue ypaBHeHHIi 1 HEPaBEHCTB 2
Perienne TMHEMHBIX, KBaIPATHBIX, IPOOHO-TUHEIHBIX YPABHEHUN U HEPABEHCTB
Tema 1.6 ConepxaHnue yaeOHOro MaTepuasia 4
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Cucremsbl ypaBHEHUN U

5. Cnoco0bl penieHusi cucTeM JIMHEHHBIX ypaBHeHuil. [lonsTus: marpuna 2x2 u

HEpPaBEHCTB 3x3, onpenenutens Marpuibl. Merog [Maycca. CucteMbl HEIMHEHHBIX YpaBHEHUH.
CucreMbl HEpaBEHCTB
B TOM uMciie, npaKTUYECKUX 3aHATHI 2
I13 Ne 4 Penienue cuctem JIMHENHBIX YPABHEHUH U HEPABEHCTB 2
Tema 1.7 Coneprkanue yueOHOro Marepuasa 2
BxonHo# KOHTpOJIL B Tom uncie, npakTHYECKHUX 3aHATHI 2
I13 Ne 5 KonTpoJsbHasi padora Ne 1 2
Boruncnenuss u mpeoOpazoBaHus. YpaBHEHUs U HepaBeHCTBa. [eomerpus Ha
IJIOCKOCTH
Paszpnen 2. Crenenu u kopHu. CteneHHasi QyHKUMsA 18 OK-01, OK-02,
Tema 2.1 CopnepxaHnue yueOHOro Marepuaia 4 OK-03, OK-04,
Crenennas QyHKuus, €€ 6. [lonsATHE KOPHS N-0if CTeNEHN U3 e CTBUTEILHOT0 Ynciaa. OyHkuun y:n& , 2 OK-06, OK-07
CBOHCTBA uX cBoMcTBa M rpaduku. CBONWCTBA KOPHS N-OM CTENEHH JIP 3,4,6,7,8, 13,
B Tom uncie, npaKTHYECKUX 3aHATHI 2 JIP-KK 1,
I13 Ne 6 CBolicTBa KOpHsI n-Oi CTENEHU 2 JIP-COII-1-3
Tema 2.2 Copneprxanue yueOHOro MaTepuasa 4
[IpeoOpa3zoBanue 7. IlpeoGpa3zoBaHue HPPANMOHAIBHBIX BbIPasKeHUIl 2
BBIPAKECHUM C KOPHAMU N- | B ToM umciie, NpaKTHYeCKUX 3aHATHI 2
Oif CTEICHH I13 Ne 7 [Ipeobpa3zoBaHue UpPALMOHAIBHBIX BEIpRKEHUIH 2
Tema 2.3 Cojeprkanne ydeOHOro Marepuana 2
CBolicTBa CTENEHNU C 8. IloHsiTHe cTenmeHW ¢ JOObBIM PallMOHAJBLHBIM MNoOKa3aTedeM. CTerneHHbIE 2
palMOHAIIBHBIM U (GyHKIIMH, UX CBOWCTBA U rpapuKu
JIEACTBUTEIIbHBIM
MIOKa3aTeIsIMU
Tema 2.4 Coneprxanue yueOHOro MaTepuaa 4
Pemenne 9. MeToabl penieHns HPPANMOHAILHBIX YPABHEHUI M HEPABEHCTB 2
HppaLMOHATIbHBIX PaBHOCMIIBHOCTB HPPALlMOHAIILHBIX YPABHEHUI U HEPAaBEHCTB. METOIbI X PELLICHUS.
YpPaBHEHU U HEPABEHCTB B Tom uncie, npaKTHYECKUX 3aHATHI 2
I13 Ne8 Pemenue uppallioOHaJIbHBIX YPAaBHEHUN U HEPABEHCTB 2
Tema 2.5 Conepkanne y4eOHOro MaTepuana 4
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CreneHu 1 KOpHHU.
Crenennas GyHKIUS

10. Onpenenenue creneHHoi pynkuuu. Mcrnonp3oBanue ee CBOWCTB MPU pEIICHUH
YPaBHEHHUI U HEPABEHCTB

B ToM uncie, NpaKkTHYECKNX 3aHATHH 2
I13 Ne 9 KonTponbsHas pabota No 2 2
Pa3nea 3. Iloka3aTeabHasi pyHKIus 18 OK-01, OK-02,
Tema 3.1 Copneprxanue yueOHOro MaTepuasa 4 OK-03, OK-04,
[MokasatenbHas GpyHknus, | 11. CTenenb ¢ MPOM3BOJBLHBLIM AeCTBHTEILHLIM NoOKa3zaTeaeM. OnpeneneHue 2 OK-06, OK-07
ee CBOMCTBA TOKa3aTeNbHOM (YHKIUH, €€ CBOMCTBA M TpadMK. 3HAKOMCTBO C NMPMMEHEHHEM JIP 3,4,6,7,8, 13,
nokaszarenabHON (yHKIMU. PeneHne moka3aTenbHBIX YpaBHEHUH (DyHKIIMOHAJIBHO- JIP-KK 1,
rpaduIecKUM METOJIOM JIP-COII-1-3
B Tom uncie, npaKTHYECKUX 3aHATHI 2
I13 Ne 10 TIpeoOpa3oBaHue 1M0OKa3aTeIbHbIX BhIPAKEHUN 2
Tema 3.2 CopepxaHue yaueOHOro MaTrepuana 8
Pemenune nokaszarenbHpix | 12 PemeHne moka3aTeJbHBIX YPaBHEHMii METOIOM YpaBHUBAHHs IOKa3aTelei, 2
YPaBHCHHI U HEPABEHCTB | METOJIOM BBEJICHUSI HOBOM MEpEeMEHHOM, (PYHKIIMOHAILHO-TPa)UIECKUM METOJIOM.
13 MeToabl pelileHUs NOKa3aTeJIbHbBIX HEPABEHCTB 2
B Tom uncie, NpAKTHYECKHUX 3aHATHI 4
I13 Ne 11 PemieHne noka3aTesbHbIX YpaBHEHUN 2
I13 Ne 12 Penienue noka3aTelIbHbIX HEPABEHCTB 2
Tema 3.3 CopneprxaHue yueOHOro MaTepuasa 4
CucreMel mokasaTenbHbIX | 14. MeTo/bl pelieHnsi CHCTEM MOKA3aTeIbHBIX YPABHEHHI 2
YpaBHEHUH B Tom uncie, npaKkTHYeCKUX 3aHATHI 2
I13 Ne 13 PemieHne cucTeM NOKa3aTeabHbIX YPABHEHUM 2
Tewma 3.4 Cojepkanne y4eOHOro Marepuana 2
Pemienue 3agau. B Tom uncie, npakTHYECKUX 3aHATHI 2
ITokaszatenbHas pynkuus | I3 Ne 14 KonTpoabnas padora Ne 3 2
Pemienne mnokasaTenbHBIX YpaBHEHHMH METOJOM YpaBHHUBAaHUS [OKaszaTeled Hu
METOJIOM BBEJICHUSI HOBOM NEpEMEHHON. Penenne nokas3aresibHbIX HEPaBEHCTB
Pa3nea 4. Jlorapu¢gmsl. Jlorapugmudeckas QyHKIUs 26 OK-01, OK-02,
Tema 4.1 Copepxanue yueOHOro Marepuasa 4 OK-03, OK-04,
Jlorapudm uucrna. 15 Jlorapudm uncaa. JlecaTHUHbINA W HATYpaIbHbIN JOrapu(pMbl, YHCIIO € 2 OK-06, OK-07
JlecATUUHBIA 1 B ToM 4mc/Ie, NPAKTHYECKHX 3AHATHI 2 JIP 3,4,6,7,38, 13,
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HaTypaibHbIH norapudmel, | [13 Ne 15 Beruncnenue norapugma yucna 2 JIP-KK 1,
YHCIIO € JIP-COII-1-3
Tema 4.2 CopepxaHue yaeOHOro Marepuaa 4
CgoiictBa Jiorapudmos. 16 CaoiicTBa gorapugmos. Onepans JorapuMUpPOBAHUS. 2
Oneparust B ToM umciIe, MPAKTHYECKUX 3aHATHI 2
orapu)MUpoBaHust I13 Ne 16 ITlpumeHnenue cBOMCTB Jorapudma Juis BEIYUCICHHUH. 2
Tema 4.3 CopepxaHue yueOHOro Matepuaa 2
Jlorapudmmueckas 17 Jlorapudmuueckast pyHKIUS U €€ CBOICTBa 2
(GbyHKIMS, ee CBOICTBa
Tema 4.4 Cojepxkanne ydeOHOro Marepuana 8
Pemenue 18. IlonsiTue norapugmuyeckoro ypapuenus. Onepanusi HOTCHIUPOBAHUSL. 2
aorapu(hMHUIECKUX 19 Tpm OCHOBHBIX MeTOJAa PpelIeHUus JOrapu(pMUYeCKUX YpPABHEHMIA: 2
YPaBHEHUH U HEPABEHCTB | (hyHKIMOHAIBHO-TPaUUECKUi, METOJ TIOTEHIIMPOBAHKS, METOJ BBEJCHHUS HOBOM
nepeMeHHoi. JlorapugmMuyeckie HepaBeHCTBA
B Tom uncie, npaKTHYECKUX 3aHATHI 4
I13 Ne 17 Pemienue siorapupMuyecKkux ypaBHEHUN 2
I13 Ne 18 Pemienue sorapupMuyecKkux HEpaBeHCTB 2
Tema 4.5 Copneprxanue yueOHOro MaTepuasa 4
Cucremsl 20 AaroputM = pemieHHsi  CHMCTeMbl  ypaBHeHMiH.  PaBHOCHMJIBHOCTH 2
JorapupMUUECKUX Jorapu(pMHUECKUX YpaBHEHUH 1 HEPABEHCTB
YpaBHEHUU B Tom uncie, NpAKTHYECKHUX 3aHATHI 2
I13 Ne 19 Pemienue cuctem norapuMuUecKUX ypaBHEHHI U HEPABEHCTB 2
Tema 4.6 Ilpogheccuonanvno-opuenmupoeannoe cooepyicanue (cooeprcanue NPUKIAOH020 2
Jlorapudmsl B Ipuposie U | M0odys)
TEXHUKE 21 Ilpumenenue Jgorapu¢pma. Jlorapudpmuyeckas cnupans B mnpuposae. Ee 2
MaTEMaTUYECKHUE CBOMCTBA
Tema 4.7 Coneprxanue yueOHOro MaTepuasa 2
Pemenue 3agay. B TOoM umMcIie, NpaKTUYECKUX 3aHATHI 2
Jlorapudmer. I13 Ne 20 KonTpoabHas pabora Ned
Jlorapudmuyeckas Jlorapudmuueckas ¢pynkuus. Pemenne npocredinux gorapuMUyecKux ypaBHeHUN
byHKIUSA
Pa3ges 5. OcHoBbl TpuroHoMerpuu. TpuroHomerpuueckne QyHKIUH 36 OK-01, OK-02,
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Tema 5.1 ConeprkaHre yueOHOTO Marepuasa 4

Tpuronomerpuyeckue 22 PagnanHasi mepa yriia. [loBopoT Touku BOKpyT Hayajaa koopauHat. OnpeneneHue 2

(yHKLIUM OPOU3BOJIBHOIO | CHHYyCa, KOCHHYCA, TAHI€HCA M KOTaHreHca. 3HAKH CHHYyCa, KOCHHYCa, TaHTCHCA H

yria, yncia. Paguannas ¥ | KOTaHT€HCA 110 YETBEPTSIM. 3aBUCHMOCTh MEXTy CHHYCOM, KOCUHYCOM, TAHT€HCOM H

rpajgycHas Mepa yria KOTAHI'€HCOM OJIHOT'O U TOTO XK€ yIiia
B TOM uMciie, NpAKTUYECKUX 3aHATHI 2
I13 Ne 21 Pajimannast 1 rpajiycHasi Mepa yria 2

Tema 5.2 Copeprxkanue yueOHOro mMarepuana 4

OcHoBHbIE 23 Tpuronomerpu4eckue Tox1ecTBa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YIJIOB 2

TPUTOHOMETPUUYECKHE o U - o.. PopMyIIbl IPUBEICHUS

TOXKIECTBA. B Tom uncie, npaKTHYECKUX 3aHATHI 2

DopMyIIbI IPUBEICHUS 13 Ne 22 OcHOBHBIE TPUTOHOMETPHUYECKUE TOXKIECTBA 2

Tema 5.3 Coneprkanue yueOHOro Marepuana 6

Cunyc, kocunyc, TanreHc | 24 Cymma 4 pa3HocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC ¥ KOCHHYC 2

CYMMBI U Pa3HOCTH JBYX nBoiiHoro yrma. ®opmynsl  monoBuHHOro yrma. [IpeoGpa3oBaHus CymMMBbl

YIJIOB TPUTOHOMETPUUYECKUX (YHKIUN B MNPOU3BEACHUE U IPOU3BEIACHHUS B CYMMY.

CuHyC 1 KOCHHYC BblpakxeHne TpUTOHOMETPUYECKMX (YHKIMH uepe3 TaHINeHC IOJOBUHHOIO

nBorHOro yra. @opMynsl | aprymenTa.

IOJIOBHHHOT'O yIJIa B ToM uncie, NpaKTHYeCKUX 3aHATHH 4
I13 Ne 23 IlpeoGpa3oBaHusi MPOCTEHIINX TPUTOHOMETPHUUECKHUX BhIpAKEHUN 2
[13 Ne 24 IlpumeHeHHe TPUTOHOMETPUUYECKUX GopMyNn Uil TpeoOpa3oBaHUs 2
BBIPAKEHUU

Tema 5.4 Copeprxanue yueOHOTO MaTepuasa 2

@OyHKIUU, UX CBOUCTBA. 25 OOaacTp omnpenejieHUsi M MHOXKeCTBO 3HadYeHHMil ¢yHkuomi. YETHOCTS, 2

CrniocoOblI 3a1aHUS HEYETHOCTb, NEPUOANYHOCTh PyHKIMH. CriocoOb! 3a1aHus GYHKIIMHA

GbyHKII

Tema 5.5 Copeprxanue yaeOHOTO Marepurana 2

Tpuronomerpuyeckue 26 OOaactb ompenesieHHMss W MHOMXKECTBO 3HAYEHMH TPHUIOHOMETPHYECKHUX 2

(yHKIIUH, UX CBOMCTBA H ¢ynknuii. Y¢THOCTD, HEUETHOCTD, MEPUOAUIHOCTH TPUTOHOMETPUIECKUX (PYHKITHH.

rpaduxu CoiicTBa 1 rpaduku GyHKIMH y =cos X, y =sin X, y =tg X, y = ctg X.

Tema 5.6 Copeprxanue yaeOHOTO Marepurana 2
B ToM uncie, NpaKTHYeCKUX 3aHATHH 2

OK-03, OK-04,
OK-06, OK-07

JIP 3,4,6,7,8, 13,
JIP-KK 1,
JIP-COII-1-3
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[TpeoOpaszoBanue

I13 Ne 25 IlpeoGpa3zoBanue rpauKOB TPUTOHOMETPUIECKUX (PYHKIIHIA

rpaduKoB Cxarue U pacTspkeHue rpa)ukoB TPUTOHOMETPUYECKUX (QYHKIUH.

TPUTOHOMETPUUYECKUX

GbyHKIUN

Tema 5.7 Ilpogheccuonanvho-opuenmuposannoe cooepicanue (cooeprcanue RPUKIAOHO20 2

Onucanue Mo0yns)

IIPOU3BOACTBEHHBIX 27  MHcnoab30oBaHHe  CBOMCTB  TPUIOHOMETpPHYeCKHX  (QYHKOMHA B 2

IIPOLIECCOB C ITOMOIIBIO npo¢ecCHOHAIBHBIX 3a1a4aX

rpaduKoB GyHKIUH

Tema 5.8 Coneprkanue yueOHOTO Marepuala 2

OObparHble 28 O6paTHble TpUroHoMeTpuUeckue pynkuuu. Mx croiictBa u rpaduku 2

TPUTOHOMETPUUYECKHE

byHKIIH

Tema 5.9 Coneprkanue yueOHOTro Marepuana 8

Tpuronomerpuueckue 29 IlpocTeiilne TPUrOHOMETPUYECKHE YPABHEHHS 2

YPaBHEHHMS U HEPABEHCTBA | YpaBHEHHE COSs X = a. YpaBHEHHeE sin X = a. YpaBHeHHe tg X = a, ctg X = a.
30 ITpocreiimme TPUTOHOMETPHYECKHE HEPABEHCTBA 2
B Tom uncie, NpAKTHYECKUX 3aHATHI 4
I13 Ne 26 Pemienne npocTeiIyux TPUTOHOMETPUYECKUX YPAaBHEHUI 1 HEPABEHCTB 2
I13 Ne 27 Pemienne TpMroHOMeTPHYECKUX YPABHEHUH 2
Pemenne TpUrOHOMETPUYECKMX YPAaBHEHMHM OCHOBHBIX THIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKUE YpaBHEHMs, CBOJSIIMECS K KBaJIpaTHBIM, pellaeMble
pa3I0KEHUEM HAa MHOXKHUTEIH, OTHOPOJIHBIE.

Tema 5.10 Copeprxkanue yueOHOTro Marepuana 2

Cucremsl B ToM uncie, NpaKTHYeCKUX 3aHATHH 2

TPUTOHOMETPHUECKUX I13 28 Cuctembl NpOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHHI 2

yYpaBHEHUN

Tema 5.11 Copeprxanue yaeOHOTO Mareprana 2

Pemenue 3ana4y. 0CHOBBI B ToM uncie, NpakTHYeCKUX 3aHATHH 2

TPUTOHOMETPHH. I13 Ne 29 KonTpoabnas pabora Ne 5 2

Tpuronomerpuyeckue [IpeobpazoBanue TPUTOHOMETPHUECKHUX BBIPAKEHUM. Pemenne

Qynxuum TPUTOHOMETPUUYECKUX YPABHEHHMI M HEPABEHCTB B TOM YMCJIE C HCIOJb30BAHUEM
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| cBoiicTB (yHKIHI

Paznena 6. KommiekcHbie yuciia 6
Tema 6.1 ConeprkaHre yueOHOTo Marepualia 4 OK-01, OK-02,
KommniekcHble unciaa 31 IlonsiTHEe KOMILJIEKCHOTO YK cia. ConpsiKEHHbIE KOMIUJIEKCHBIEC YHCIIa, MOYJIb U 2 OK-03, OK-04,
apryMeHT KOMIUIEKCHOro uyucia. @dopma 3amucu  KOMIUIEKCHOTO — 4uCia OK-06, OK-07
(reomeTpuuecKasi, TPUTOHOMETPUYECKas, aareopandeckas). JIP3,4,6,7,8, 13,
B ToM uncie, NPAKTHYECKUX 3aHATHH 2 JIP-KK 1,
13 Ne 30 Apudmernueckue AeHCTBHS ¢ KOMIDIEKCHBIMU YHCIIAMH 2 JIP-COII-1-3
Tema 6.2 Coneprkanue yueOHOTro Marepuana 2
[Ipumenenue 32 BbIinojHeHHe pacyeToB € NOMOIIBI0 KOMIUIEKCHBIX 4mcesd. llpumepst 2
KOMITJIEKCHBIX YHCE MCIIOJIb30BaHMS KOMIUIEKCHBIX YHCell
Pasnen 7. YpaBHeHUs] M HEPaBEHCTBA 28 OK-01, OK-02,
Tema 7.1 ConeprkaHue yueOHOro Marepuaa 6 OK-03, OK-04,
PaBHOCHJIBHOCTH 33 PaBHOCWJIBLHOCTH ypaBHenmii W HepaBencTB. Ompenencuus. OCHOBHbBIE 2 OK-06, OK-07
YPaBHCHHI U HEPABEHCTB. | TEOPEMbI PAaBHOCUJIBHBIX NIEPEX0JaX B YPaBHEHHIX U HEPABEHCTBAX. JIP 3,4,6,7,8, 13,
O6mue meTonsl pemieHus | 34 O6uMe MeTOAbl pelleHdsi YPaBHEHHi: Iepexoj] OT paBeHCTBa (DYHKLMH K 2 JIP-KK 1,
PaBEHCTBY apryMEHTOB JJsi MOHOTOHHBIX (YHKLIMHA, METOA pa3jokKEeHHUs Ha JIP-COII-1-3
MHOKMTEJIH, METOJ BBEIECHUS HOBOW MEpPeMEHHOW, (PyHKIMOHAIbHO-IpaduuecKuii
METO
B Tom uncie, npaKkTHYeCKUX 3aHATHI 2
I13 Ne 31 Penienue ypaBHEHUI 1 HEPaBEHCTB 2
Tema 7.2 Conepxanue yaeOHOro MaTepuasa 6
I'padpuueckuii meron 35 OO0mue MeToabl pelIeHHS] HEPABEHCTB: IMEPEXO0J]] OT CPaBHEHHUS 3HAYEHUU 2
pellIeHNs] ypaBHEHUH, (GYHKIUI K CpaBHEHHIO 3HAYEHUH apryMEHTOB JJIi MOHOTOHHBIX (YHKLUI, METOA
HEPABEHCTB MHTEPBAJIOB, PYHKIIMOHAIBHO-TpapUUeCcKUil METOI.
36 I'padguueckuii MeTO peLIeHNs] YPABHEHUI M HEPABEHCTB 2
B Tom yucjie, NPpaKTHICCKUX 3aHATHH 2
I13 Ne 32 Pemienne ypaBHEHUN W HEPABEHCTB rpa)UIECKUM METOIOM 2
Tema 7.3 ConepxaHnue yaeOHOro MaTepuasia 4
VYpaBHenus u HepaBeHCcTBa | 37 Omnpenenenue moayiasi. Packpeite Momynst mo ompeneneHuro. IIpocreiimme 2

C MOZyJeM

YpaBHEHUsI U HEPABEHCTBA ¢ MoAayieM. IIpumeHeHne paBHOCWIBHBIX IIEPEXOI0B B
ONPEJICTICHHBIX TUIIAX YPABHEHUH W HEPABEHCTB C MOJYJIEM
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B ToM 4ucie, npaKTHYECKHUX 3aHATHH

I13 Neo 33 Penienue ypaBHEHUH U HEPABEHCTB C MOJYJIEM

Tema 7.4
YpaBHEHHS 1 HEPABCHCTBA
C mapameTpaMu

Cozeprkanue y4eOHOro Marepuasia

38 3nakomcTBO ¢ mapamerpoM. lIpocreiiliie ypaBHEHUS W HEpPABEHCTBA C
napameTpom

N[N

B ToM yncie, NpaKTHYECKNX 3aHATHH 2
I13 No 34 Pemienue ypaBHEHUI U HEPABEHCTB C MapaMeTpamu 2
Tema 7.5 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHO20 4
CocraBiieHHE U pElIEHUE | M00Y/1A)
npodecCHOHANBHBIX 33/1a4 | B TOM 4ncIie, NPAKTHYECKUX 3aHATHI 4
C IIOMOIIBIO YPaBHEHUN I13 Ne 35 PenieHne TEeKCTOBBIX 3a7ad TPO(ECCHOHAIBHOTO COIepKAHUS 2
13 Ne 36 Perienne TEKCTOBBIX 3a/1a4 TPO(HEeCCHOHAIBHOTO COCPIKAHUS C TOMOIIIBIO 2
ypaBHEHUH
Tema 7.6 Copeprkanue yueOHOro mMarepuana 4
Pemenue 3anay. 39 O0mme MeTobI pellieHUs] YPABHEHU. YPaBHEHUS U HEPABEHCTBA C MOJYJIEM U 2
VpaBHEHMs U HEPABEHCTBA | C IMapamMeTpaMu
B Tom qucjie, NPaKTHICCKUX 3aHATHH 2
I13 Ne 37 KonTposnbHas pabota Ne 6 2
Pasnea 8. [IpousBoanasi pyHKIMH, ee IPUMEHEHUE 32 OK-01, OK-02,
Tema 8.1 Conepxanue yaeOHOro MaTepuasa 4 OK-03, OK-04,
TToHsITHE TIPOM3BOHOM. 40 Onpenesenne NPOM3BOAHOI 2 OK-06, OK-07
®opMyIbl U TpaBUIIa Omnpenenenne 4nCIOBON MOCIENIOBATENILHOCTH U CIIOCOOBI ee 3agaHus. CBoiicTBa JIP 3,4,6,7,38, 13,
g depeHInPOBaAHUS YUCJIOBBIX TMOCJeA0BaTeNbHOCTEH. OrnpeneneHne mpeaena MoCieI0BaTeIbHOCTH. JIP-KK 1,
Beruucnenne  mpesnenoB  mocnenoBarenbHocTeil.  Ilpemen  ¢yHkumum  Ha JIP-COII-1-3
6eckoneunoctH. Ilpenen pynkuuu B Touke. [Ipupamenue aprymenra. [lpupaiienue
byHkiuu. 3amayd, OPUBOIAIIME K TOHATHIO Mpou3BonHOW. Ormpenenenue
IIPOU3BOTHOM. AJITOPUTM OTBICKaHUSI TPOU3BOTHOMN
B ToM uncie, npakTHYeCKUX 3aHATHH 2
I13 Ne 38 HaxoxxieHHe NpOM3BOAHOM cTeNeHHOM QpyHKIMK 2
Tema 8.2 Copeprxkanue yaeOHOTO Marepurana 4
41 ®opmyasl nupdepennuposanns. [lpasuia nudpepenuuposanus 2
B Tom yucjie, NPaKTHICCKUX 3aHATHH 2
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[Ipon3BoaHbBIE CYMMBI, 13 Ne 39 IlpaBuna quddepeHurpoBaHus 2
Pa3HOCTH MPOU3BEACHHUS,
4acTHOT'O
Tema 8.3 Coneprkanue yueOHOro Marepuasa 2
[IpousBonnbie B Tom uncie, npakTHYECKUX 3aHATHI 2
TPUTOHOMETPUYECKUX I13 Ne 40 IIpousBoaHAas CJIOKHOM (PYyHKIMH 2
¢ynkuuii. [Iponssonnas Ornpenesnienue cioxHoi QyHKImU. [IpOM3BOIHAS. TPUTOHOMETPHUYECKUX (DYHKIIHIA.
CIIOKHOUM (PYHKIUU
Tema 8.4 Copeprxanue yueOHOro mMarepuana 2
[TonsTue o 42 Tlonsitue HenpepbiBHOW pyHkuuu. CoiicTBa HenpepbiBHON QyHKINU. CBA3b 2
HEINIPEPbIBHOCTH QYHKLUH. | MEXKIY HEPEPHIBHOCTHIO U MU(D(HEPEHIIMPYEMOCTHIO (PYHKIIHHA B TOUKE. AJITOPHUTM
MeTtoxa uHTEpBaIOB peleHus HEPaBEHCTB METOJIOM HHTEPBAJIOB
Tema 8.5 Copeprxanue yueOHOro mMarepuana 4
I'eomerpuyeckuit u 43 T'eomerpuyeckuii M (PU3HYECKHI CMBICJI NPOM3BOAHOM. [eomerpuueckuit 2
(bU3HYECKHIA CMBICIT CMBICTT MIPOU3BOAHON (PYHKIIMU — YITIOBOM KOA(PGIUIMEHT KacaTelbHOM K rpaduky
MIPOU3BOIHOM GyHKIME B TOYKE. YpaBHEHHE KacarelbHOW K Tpaduky (QYyHKIUU. AJTOPUTM
COCTaBJICHHUs YpaBHEHUs KacareslbHOM K rpaduky pyHkuun y=f(x)
B Tom YUucjie, NPAKTHICCKUX 3aHATHH 2
I13 Ne 41 I'eomeTpuyeckuii cMbICT IPOU3BOHON (DYHKLIUHU 2
Tema 8.6 Copeprxkanue yueOHOTro Marepuana 2
DU3NYECKUN CMBICIT B ToM 4ucie, npaKTHYECKUX 3aHATHH 2
HPOU3BOJIHOM B I3 Ne 42 ®uzuyecknii (MexaHU4YeCKMid) CMbICJI MPOU3BOAHON — MIHOBEHHAs 2
npodeccuoHaIbHbBIX CKOpPOCTh B MOMEHT BpeMeHHU t: v =S’ (1)
3aj1a4ax
Tema 8.7 ConepxaHnue yueOHOro MaTepuasa 4
MonoronHOCTE QyHKIMHU. | 44 Bo3pacTanue u yobiBaHue (PyHKIHMH, COOTBETCTBHE BO3PACTAHUS U YOBIBAHHSI 2
Touku 3xcTpeMyma ¢GyHKIMM 3HaKy MOpou3BogHOW. I[loHsATHE TNPOM3BOAHON BBICIIEro MOPSJIKA,
COOTBETCTBHE 3HaKa BTOPOIl MPOU3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (PyHKLIMU Ha
oTpe3ke. 3a7ayd Ha MAaKCUMyM U MUHUMYM. [IOHSTHE acHMOTOTBI, CIOCOOBI HUX
ornpeseNeHusl.
45 AaropuTm Hcciie0BaHusl (PYHKIMM M MOCTPOEHHs ee rpa)uKa C IOMOIIbIO 2

pou3BOAHON. JIpoGHO-1HMHelHas QyHKIUS
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Tema 8.8 ConeprkaHre yueOHOTO Marepuasa 2
UccnenoBanne GpyHkiuii 1 | B Tom uncie, npakTH4ecKUX 3aHATHIA 2
MoCcTpoeHue rpadukos I13 Ne 43 VccnenoBanue GyHKIIMM HA MOHOTOHHOCTB M IOCTPOCHHUE TPa(UKOB. 2
Tema 8.9 Haubosnpiiee u Coneprkanue yueOHOro Marepuasa 2
HAaMMEHBIIIEE 3HAYCHUS 46 HaxoxxneHue Han00/Ib11€r0 1 HAaMMEHbIEro 3HaYeHU il PyHKIMiA, TOCTPOEHUE 2
GbyHKIIH rpahMKOB MHOTOWICHOB C MCIOJIH30BaHMEM amlapara MaTeMaTHUeCKOro aHajIn3a
Tema 8.10 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHO20 2
Haxoxnenune MOo0yns)
OIITUMAJILHOTO pe3ynbTara | B Tom 4yucie, NPAKTHYECKHX 3aHATHH 2
C IOMOLIBIO IPOU3BOAHON | T3 Ne 44 HaumeHnbliee u HanOoJIbIee 3HAYCHHE (DYHKIMH 2
B ITPAKTHUYECKHUX 3aJlauax
Tema 8.11 Cojepkanne ydeOHOro Marepuana 4
Pemenue 3anau. 47 ®opmyasl u npaBuja auddepenunpoBanus. lVccinenoBanue QyHKuMiA C 2
ITpousBoaHas GpyHKIMH, €€ | HOMOIIIBIO IPOoKU3BOAHON. Hanboblliee 1 HaMMEHbIIIee 3HaYEHUS PYHKIIUH
MIpUMEHEHHE B Tom uncie, npaKTHYECKUX 3aHATHI 2
I13 Ne 45 KonrposnbHas pabora Ne 7 2
Pa3nea 9. IlepsooOpasHasi pyHKIMH, ee IPUMEHEHHE 16 OK-01, OK-02,
Tema 9.1 Copneprxanue yueOHOro MaTepuasa 4 OK-03, OK-04,
IlepBooOpa3Has pyHkuuu. | 48 3agauya 0 BOCCTAHOBJIEHMHM 3aKOHA JIBHJKEHHsI 10 H3BECTHOl CKOPOCTH. 2 OK-06, OK-07
[IpaBuiia HaXOkKIEHHUSI [Mouste wHTerpupoBanus. O3HAKOMIIEHHE C TOHSATHEM MHTErpama | JIP 3,4,6,7,38, 13,
IEPBOOOPA3HBIX nepBoo6pasHoi mist pynkuun y=f(x). Pemenue 3ama4 Ha CBA3b MepBOOOPA3HOI 1 ee JIP-KK 1,
IPOM3BOJIHOM, BBIYHMCIICHHUE IEPBOOOpa3HON AJisl JaHHON (YHKLIUH. JIP-COII-1-3
49 Tadauuma gopmya 1Jsi HAX0XKIeHUS] NMepBOOOpa3HbIX. 3ydyeHue mpaBumia 2
BBIYUCIICHHSI TEpBOOOPa3HOM
Tema 9.2 Copeprxkanue yueOHOTro Marepuana 2
ITnomane KpuBonuHEHHONW | 50 3agaun, NpUBoOASIIUE K MOHATHIO ONPeIeJIEHHOT0 HHTErPaJia — O BEIYUCICHUN 2
Tpaneunn. Popmyna IO KPUBOJMHEWHOM Tpalenuu, O NepeMelleHnr Touku. IloHsTme
Herotona — JleitOnuma OTIpeIeIEHHOTO HHTerpaja. ['eoMeTprudeckuii 1 GU3NIECKHi CMBICT OTIPEIEIEHHOTO
unTerpana. @opmyna Herorona— JleiiOHuna
Tema 9.3 ConepxaHnue yueOHOro MaTepuaa 4
Heonpenenennslii u B Tom uncie, npaKTHYECKUX 3aHATHI 4
onpeaenaeHHbi uaTerpansl | I13 Ne 46 BrrunciieHre HEOPEIEICHHOTO HHTErpaia 2
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I13 Ne 47 Beruucnenue onpeieJIEHHOTO HHTerpaia

Tema 9.4 ConeprkaHue yueOHOro Marepuala 2
[TonsTue 06 51 I'eomeTprUyecKnii CMBICJI ONIPeeIEHHOT0 HHTerpaJia 2
OTpe/IeIEHHOM UHTerpajie
KaK TUIOIIA M
KPUBOJIMHEHHOMN Tparenuun
Tema 9.5 Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue NPUKIAOHO20 2
OrnpenenieHHbIN UHTETpal | M0OO0Y1A)
B XKXKU3HHU B Tom qucjie, NPaKTHICCKUX 3aHATHH 2
I3 Ne 48 T'eomerpmueckuii CMBICJI ONpeAeJeHHOro uHTerpajga. Popmyna 2
HproTtona - JleiitOuua.
Pemenue 3a1a4 Ha NpUMEHEHUE UHTETpaja AJis BhIYUCICHUS PU3NYECKUX BEIUYUH
Y II0IIAen
Tema 9.6 Copeprxanue yueOHOro mMarepuana 2
Pemenne 3agau. B Tom uncie, npaKTHYECKUX 3aHATHI 2
ITeppooGpasnas Gynkuuu, | I3 Ne 49 Kontposabnas pagora Ne 8 2
ee MpUMEeHEeHNe ITepBoobOpaznas ¢pynkuun. [TpaBuia HaxoxaeHus nepBooOpa3HbiX. Ee npumeHeHune
Pa3nes 10. MHo:xkecTBa. JjieMeHThI TeoOpHHu rpadoB 8 OK-01, OK-02,
Tema 10.1 Copneprxanue yueOHOro MaTepuasa 2 OK-03, OK-04,
MHoxecTBa 52 Mousitue MHokecTBA. [ToMHOKEeCcTBO. OTIepaliuy ¢ MHOXECTBAMH 2 OK-06, OK-07
Tema 10.2 IpogeccnonalLHO-0PHEHTHPOBAHHOE COlepP:KAHME (ColepKaHue NPUKIIATHOTO 2 JIP3,4,6,7,38, 13,
Ornepanyy ¢ MHOKECTBAMH | MOLYJIsI) JIP-KK 1,
B ToM umciIe, NPAKTHYECKHX 3aHATH I 2 JIP-COII-1-3
I13 Ne 50 Onepannn ¢ MHOXkecTBaMHU. PellieHne npukiiagHbIX 3a1a4 2
Tema 10.3 Cojepkanne y4eOHOro Marepuana 2
I'pader 53 IlousiTue rpadga. Cea3Hbli rpad, AepeBo, LUK rpad Ha MIOCKOCTH 2
Tema 10.4 Cogepkanne ydeOHOro MaTeprana 2
Pemienue 3agau. B Tom uncie, npakTHYeCKHUX 3aHATHI 2
Muoxectsa, I'pader u ux | I3 Ne 51 Kontposbnas padora Ne 9 2
NPUMEHCHHE Omneparnyn ¢ MEOKecTBaMH. OTHcaHNe peabHBIX CUTYalui C TOMOIIBI0 MHOXKECTB.
[TpumeHeHue rpadoB K pelIeHHIO 3a/1a4
Pa3ne 11. D1eMeHTHl KOMOMHATOPUKH, CTATUCTHUKU M TEOPHHU BEPOATHOCTE 20 OK-01, OK-02,
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Tema 11.1 CopepxaHue yaeOHOro Marepuaa 4

OCHOBHBIE IOHATHS 54 TlepecTaHOBKHU, pa3MellleHUsl, COUeTAHMSI. 2

KOMOMHATOPHUKHU B ToM umciIe, MPAKTHYECKUX 3aHATHI 2
I13 Ne 52 Beruucnenue hopmys KOMOMHATOPHKH 2

Tema 11.2 CopepxaHue yaueOHOro MaTepuaa 4

CoObITHE, BEPOSITHOCTD 55 CoBMecTHbIE W HECOBMECTHbIE COOBITHS. TeopemMbl O BEPOSITHOCTH CYyMMBI 2

coObITHs. CriokeHue u coObITHIA. Y CIOBHAsI BEPOATHOCTh. 3aBUCUMBIE U HE3aBHUCUMBbIE COObITHS. TeopeMbl

YMHOYKEHUE BEPOATHOCTEN | O BEPOSITHOCTH IPOM3BEICHUS COOBITHI.

B Tom uncie, npaKTHYECKUX 3aHATHI 2
I13 Ne 53 BpiuucieHue BEposSITHOCTEN 2

Tema 11.3 Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooepricanue nPpuKiIaAOHo20 2

BepositHOCTE B M00yns)

po¢eCCHOHATBHBIX B ToM 4ncie, NpaKTHYEeCKUX 3aHATHH 2

3amadax I13 Ne 54 OtHocuTesbHAsi 4acToTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. 2
CraTtuctuyeckoe onpezeneHre BeposiTHOCTH. O1ieHKa BEpOsTHOCTH COOBbITHS

Tema 11.4 CopepxaHue yaueOHOro MaTepuana 2

JluckperHas ciay4anHas 56 Buasbl ciiyqyailHbIX BeJuduH. OnpeieneHne TMCKPeTHON CIIy4aiiHON BeJINYMHBI. 2

BEJIMYMHA, 3aKOH €€ 3aKOH pacHpelereHHsl JAMCKPETHOM cilydallHOM BenuuuHbl. Ee 4uncioBble

pacnpezeneHus XapaKTepUCTUKU

Tema 11.5 CopneprxaHue yueOHOro MaTepuasa 2

3agaun MaTeEMaTHYECKON 57 Bapuanuonusbiii psin. Ilomuron wactor u ructorpamma. CTaTUCTHYECKHE

CTaTUCTUKH XapaKTEePUCTHKH psiia HAaOIr01aeMbIX JaHHbBIX

Tema 11.6 Ilpogheccuonanvno-opuenmupoeannoe cooepyicanue (cooeprcanue NPUKIAOHO20 2

CocraBnenue TabnuI U M00yns)

JuarpaMM Ha IPaKTUKE B ToM unciae, NPpaKTHYECKUX 3aHATHH 2
I13 Ne 55 IlepBuunas 00pabOTKa CTAaTUCTMYECKUX JIaHHBIX. ['paduyeckoe ux 2
npejcTaBieHne. HaxoxieHne cpeJHuX XapaKTepUCTHK, HAOII0aeMbIX JaHHBIX

Tema 11.7 Cogepkanne y4eOHOro MaTepurana 4

Pemenue 3anau. 58 D1eMeHTHI KOMOMHATOPUKH, CTATUCTHUKHU U TEOPHHU BePOSITHOCTEIH 2

DneMeHTbI OnemeHTbl KoMOMHAaTOpukH. CoObITHE, BEPOSTHOCTH coOObITHA. CrokeHue u

KOMOWHATOPUKH, YMHOXEHHE BEPOSITHOCTEN
B Tom yucjie, NPaKTHICCKUX 3aHATHH 2

OK-03, OK-04,
OK-06, OK-07

JIP 3,4,6,7,8, 13,
JIP-KK 1,
JIP-COII-1-3
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CTaTUCTHUKU U TCOpHUU

I13 Ne 56 Kontponbnas padora Ne 10

BEPOATHOCTEM
Pa3ges 12 IlpsiMble U IVIOCKOCTH B IPOCTPAHCTBE 20
Tema 12.1. Coneprkanue yueOHOro Marepuasa 2
OcCHOBHBbIE NIOHATUS 59 Ilpeamer crepeomerpum. OCHOBHbIE IOHATHS (TOYKa, NpsAMAasi, IMJIOCKOCTH, 2
CTEPEOMETPHHU. npoctpacTBo). OCHOBHblIE  akcHMOMBI  cTepeomeTpuu.  Ilepecekatomiuecs,
Pacnionoykenue NpsAMBIX U | mapajuieIbHble W CKpelMBamoImuecs  npsmble. [Ipu3Hak W CBOKMCTBO
IJIOCKOCTEM CKpemuBamuxcs npsiMbix. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPHI.
Tema 12.2. Copeprxkanue yueOHOro mMarepuana 6
IlapannensHocTh NpsAMEIX, | 60 IapanjenbHble npaMas U miIockocTb. Onpenenenue. [Ipusnak. CrolicTa (c 2
MPSIMOY U TIOCKOCTH, nokazarenscTBoM). [lapamnensabie miockoctu. Onpenenenue. [Ipuznak. CpolicTBa
IJIOCKOCTEM (c 1OKa3aTeabCTBOM).
61 Terpasnp u ero 3iaementsl. [lapamnenenunen u ero snemeHTsl. CBOICTBa 2
IIPOTUBOIIOJIOKHBIX I'PaHEl M JuaroHajel napajuieienunea.
B Tom uncie, npaKTHYECKUX 3aHATHI 2
I13 Ne 59 Tloctpoenue ceuenuii. Penienue 3anay. 2
Tema 12.3. ConepxaHue yueOHOro MaTepuasa 2
[lepneHIuKyASIPHOCTH 62 Ilepnenaukyasipusie npsiMble. [lapannenbHble MpsMble, EPIEHAUKYISIPHBIE K 2
MPSIMBIX, IPSIMON U II0CKOCTH. [Ipu3HaK NepneHIuKyIsspHOCTH IPSAMOM U INIOCKOCTH. J[0Ka3aTenbeTBo.
IIJIOCKOCTH, TNIOCKOCTEN Ilepnengukynssp u HakinoHHas. [leprneHaukynsapHble 1ockoctH. IIpu3nHak
NEPIEHIUKYISIPHOCTH IIOCKOCTEN. J[0Ka3aTesnbeTBo.
PaccrosiHus B mpocTpaHCTBE
Tema 12.4. Copeprxanue yueOHOTro Marepuana 4
Teopema o Tpex 63 Teopema o Tpex nepneHauKyJsApax. /J[oka3zareabcTBo. 2
NepHeHINKYIIpax B ToM unciae, NPaKTHYECKUX 3aHATHH 2
I13 Ne 60 YroJ1 Meaxkay NpsiMOii M INIOCKOCTBIO. YTOJI MEX/Y IIIOCKOCTSIMU 2
Tema 12.5. Ilpogpeccuonanvno-opuenmuposannoe cooepiyicanue (cooeprcanue nPuUKIAOHO20 4
[TapannenbHsle, Mooyns)
MEPIEHANKYIISIPHBIE, B ToM uncie, NPpaKTHYECKUX 3aHATHH 4
ckpeuuBarompecs npsmeie | I3 Ne 57 Akcnombl cTepeoMeTpUn. 2
I13 Ne 58 IlepneHAMKYJIAPHOCTH MPSIMOM M INIOCKOCTH, NApAJUIEIBHOCT JBYX 2

IPSIMBIX, TEPHIEHANKYISPHBIX IUIOCKOCTH, NEPIEHANKYISIPHOCTD IIOCKOCTEN

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. ConeprkaHre yueOHOTO Marepuasa 2
Pemenue 3anau. IIpsamele u | PacnonoxkeHue MmpsMBbIX W IUIOCKOCTEH B MpocTpaHcTBe. [leprneHauKyaspHOCTh U
IJIOCKOCTH B apajuIeIbHOCTh NPSMBIX U MI0cKocTed. CKpenIrBaronuecs npsiMple
MPOCTPAHCTBE I13 Ne 61 KonTposabHasi pa6ora Ne 11
Pasnen 13. KoopauHaThl M BEKTOPBI 16 OK-01, OK-02,
Tema 13.1 Conepxanue yaeOHOro MaTepuasia 4 OK-03, OK-04,
JleKapTOBbI KOODAWHATEI B | 64 JleKapToBbl KOOpPAMHATHI B HNpocTpaHcrBe. IlpocTeiimme 3agauu B 2 OK-06, OK-07
npoctpaHcTse. PaccrosHue | koopauHarax. PaccTosiHue MexTy IByMsi TOYKAMH, KOOPIMHATHI CEPEINHbI OTPE3Ka JIP 3,4,6,7,8, 13,
MEKILY IBYMS TOYKAMH. B ToM umc/Ie, NPAKTHYECKHX 3AHSATHil 2 JIP-KK 1,
Koopaunars! cepeanHbl I13 Ne 62 IIpocTeiimue 3a1a4u B KOOPJAUHATAX 2 JIP-COII-1-3
oTpe3Ka
Tema 13.2 Copeprxkanue yueOHOro mMarepuana 6
Bekropsl B ipocTpancTse. | 65 Bektopsl B npoctpancTBe. CloXXKEHHE M BBIYMTAHHE BEKTOPOB. YMHOXKCHHE 2
VYros Mexy BEKTOpamH. BeKkTOpa Ha uncio. Kommianapasie BeKTopbl. CKaJIIpHOE TPOU3BEIEHNE BEKTOPOB.
CkansipHoe IpOM3BENCHUE | 66 Pa3ziioxkeHne BEeKTOpPa M0 TPeM HEKOMILIAHAPHBLIM BekrTopaMm. KoopauHarsl 2
BEKTOPOB BEKTOpa, CKAIIPHOE MPOM3BEICHUE BEKTOPOB B KOOPAWHATAX, YIoJd MEXIY
BEKTOpaMH, yrojd MEXIy NpSIMOH U TIJIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMHU.
YpaBHEHHE IIOCKOCTH. [ €OMETPUUECKUN CMBICI ONIPEEeTUTENS 2X2
B Tom uncie, npaKkTHYeCKUX 3aHATHI 2
13 Ne 63 BekTopsl B MPOCTPAHCTBE 2
Tema 13.3 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue RPUKIAOHO20 4
[IpakTuxo- Mmooyns)
OpHMEHTHPOBAHHEIE 3a7a4u | 67 KoopamHaTtHasi IJIOCKOCThb. BpluMciieHHE pacCTOSHUNW M TUIOHIaed Ha 2
Ha KOOPIUHATHOU iockocT. KonmyecTBeHHBIE pacyeThl
MJIOCKOCTH B Tom uncie, NpAKTHYECKHUX 3aHATHI 2
I13 Ne 64 Brruncienue pacCTOSIHUN 1 IUIOMIAIEN HA IJIOCKOCTH 2
Tema 13.4 Copeprxanue yaeOHOTO Marepurana 2
Pentenue 3amauy. B Tom uncie, npakTHYeCKHUX 3aHATHI 2
KoopnuHarst 1 BEKTOpBI 113 Ne 65 KonTposbuas padora Ne 12 2

I[eKapTOBLI KOOPAWHATBI B ITPOCTPAHCTBC. BCKTOpLI B IMPOCTPAHCTBC. Cnoxenue u
BBIYUTAHUEC BCKTOPOB. VYMHOXEHME BCKTOpa Ha YMCIIO. KOMH.]'IaHapHBIe BCKTOPGI.
CKaJ'IprHOG IMPOU3BCACHUC BCKTOPOB. PaznoxeHue BCKTOpa 110 TpEM
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HEKOMIUIAHApHBIM BekTopaM. IIpocreiimme 3amaun B koopauHarax. Koopaunars!
BEKTOPA, PACCTOSTHUE MEXKAY TOUYKAMH, KOOPAUHATBHI CEPEIMHBI OTPE3Ka, CKAISIPHOE
IIPOU3BEJCHUE BEKTOPOB B KOOPAMHATAX, YroJl MEXAY BEKTOPAMH, YIOJI MEXKIY
IPSIMOM U INIOCKOCTBIO, YTOJI MEKAY MIIOCKOCTSIMU

Pa3ges 14. MHOrorpaHHHMKH M TeJia BpallleHus! 38
Tema 14.1 Coneprkanue yueOHOro Marepuasa 2
Bepmmnsl, pedpa, rpanu 68 IMonsiTHe MHOTOTrpaHHMKA. ET0 3JIeMEHTHI: BEpIIUHEI, peOpa, rpanu. [luaronas. 2
MHOT'OTpaHHMKA Ceuenuie. Boinmykiible ¥ HEBBIMYKIIbIE MHOTOTPDAHHUKHU

Tema 14.2 Copeprxkanue yueOHOro mMarepuana 2
[Tpu3ma, ee 69 Ionsitue npusmel. Ee ocHoBanus n 00koBbIe rpanu. Beicota npusmel. [psmas u 2
COCTaBIIAIOLINE, CEYEHHME. | HaKJIOHHas npusMa. [IpaBunsHas npusma. Ee ceuenue

[Ipsimast v mpaBUIIbHAS

IIPU3MBI

Tema 14.3 Copeprxanue yueOHOro mMarepuana 2
[Tapannenenunen, kyo. 70 ITapaJsiesnenunen, CBOMCTBa MPSMOYTOJIBHOTO Napajuienenunena, kyo. Ceuenue 2
Ceuenue kyoa, KyOa, mapasuienenure/a

napajuiesIenunesna

Tema 14.4 Copeprxanue yueOHOTro Marepuana 2
IIupamuna, ee 71 IImpamupa u ee diaemeHtbl. CeueHue nupamunbl. llpaBunpHas nupamuna. 2
COCTABIIAIOLINE, CCYCHHUE. | YCeueHHas MUpaMuja

IIpaBuibHas nupamuaa.

YceueHnHas nupamuia

Tema 14.5 Conepxanue yueOHOro MaTepuaa 2
bokoBas u monHas B TOoM umcie, NpaKTUYECKUX 3aHATHI 2
[IOBEPXHOCTbH IPU3MBI, I13 Ne 66 ITnomaap 60K0BOI M MOTHOM MOBEPXHOCTH MPU3MBbI, TUPAMUIBI 2
MU PAMHU/IbI

Tema 14.6 ConepxaHnue yaeOHOro MaTepualia 2
CummeTtpus B kyOe, 72 CuMMmeTpusi OTHOCHTEIIBHO TOYKH, MPAMOH, TIOoCKocTH. CUMMETpHUsi B KyOe, 2
napauiesienunese, napajuleJienunese, NpusMe, TupaMmue

pu3Me, Nupamue

Tema 14.7 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue RPUKIAOHO20 2
[Ipumepsl cummMeTpuii B MO0yns)

npodeccun 73 CumMeTpus B IPHPOJE, APXUTEKTYPe, TEXHUKE, B ObITY 2

OK-01, OK-02,
OK-03, OK-04,
OK-06, OK-07

JIP 3,4, 6,7, 8, 13,
JIP-KK 1,
JIP-COI1-1-3
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Tema 14.8 ConeprkaHre yueOHOTO Marepuasa 2
[IpaBuibHbIE B ToM 4ncie, NPaKTHYECKUX 3aHATHH 2
MHOT'OI'PaHHHKH, UX I13 Ne 67 Ilonstue mnpaBWIBHOIO MHOrorpaHHuka. CBoOMCTBa NpPaBUIBHBIX 2
CBOMCTBa MHOT'OI'PaHHHUKOB
Tema 14.9 ConeprkaHre yueOHOTO Marepuasa 4
[ununap, ero 74 Hnauuap u ero 3jemenThbl. CeueHue IUIUHApa (MapajljIeIbHOE OCHOBAHUIO U 2
cocrapisomue. Cedenue | ocu). Pa3BepTka HuiMHIpa
qUINHApa B Tom uncie, NPpAKTHYECKUX 3aHATHI 2
I13 Ne 68 Bpruncienue 31€MEHTOB WIMHAPA, IIONAb TOBEPXHOCTH 2
Tema 14.10 Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue NPUKIAOHO20 2
Konyc, ero MO0yns)
cocrasisroue. Ceyenue B TOoM umcIie, NpaKTUYECKUX 3aHATHI 2
KOHYycCa I13 Ne 69 Konyc un ero sjieMenThl. CeueHue KoHyca (MapajuieIbHOe OCHOBAaHUIO U 2
IpOXOJIsilliee Yepe3 BEPIINHY), KOHMUECKHe cedeHusl. Pa3BepTka koHyca
Tema 14.11 Coneprkanue yueOHOTro Marepuana 4
YcedeHHbIN KOHYC. B ToM 4HciIe, NPAKTHYECKHX 3aHATHH 4
CedeHue yceueHHOTO I13 Ne 70 Beruucienue 31eMEeHTOB KOHYCA, IJIOIa/lb TOBEPXHOCTH 2
KOHyCa I3 Ne 71 Yceuennslii koHyc. Ero oOpasytomas u Beicota. CeueHue ycedeHHOro 2
KOHYycCa
Tema 14.12 ConepxaHue yaeOHOro MaTepuasa 2
[lap u cdepa, ux ceuenus | 75 Llap u cdepa. Bzaumuoe pacrnonoxenue chepsl u mwiockocti. CeueHue mapa, 2
cdepsl
Tema 14.13 Copeprkanue yueOHOTo Marepuana 2
[Tonarue 06 ooveme Tena. | 76 IousTue 00 oobeme Tesaa. O6beM Kyba M IPSMOYTOIBHOTO MapauIe/IeuIe a. 2
OTtHo1eHne 06beMOB O6bem npusMsbl ¥ nuAMHApPA. OTHOIIEHHE 00beMOB MOA0OHBIX Tel. [ eomeTpuueckuii
NOJJOOHBIX TeJl CMBICI OIIpENIENUTENS 3-T0 NopsiAKa
Tema 14.14 ConepxaHnue yaeOHOro MaTepuasia 2
OO0BEMBI U TUIOLIAIN B TOoM umMcIie, NpaKTUYECKUX 3aHATHI 2
IIOBEPXHOCTEHU TeI I13 Ne 72 O6bembl nupaMuisl M KoHyca. O6bem miapa. [1nommaay noBepXxHoCTel Tel 2
Tema 14.15 Copeprxanue yaeOHOTO Marepurana 2
KomOunamuu B Tom uncie, npakTHYeCKHUX 3aHATHI 2
MHOT'OI'PAaHHHUKOB U TEJ 13 Ne 73 KomOMHa1IMK T€OMETPUUECKUX TEJ 2
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BpalICHUs

Tema 14.16 Coneprkanue yueOHOro Marepuasa 2

I'eomerpuueckue B ToM 4ncie, NPAKTHYECKHUX 3aHATHH 2

KoMOMHanuu Ha npakTuke | 13 Ne 74 Mcnosb30Banue KOMOMHAIMI MHOIOrPAHHHUKOB M TeJI BPAIUEHUs B 2
MIPAKTHKO-OPUEHTHPOBAHHBIX 3a/1a9ax

Tema 14.17 Conepxanue yaeOHOro MaTepuasia 2

Pentenue 3amau. B TOoM uMciie, npAKTUYECKUX 3aHATHI 2

MHororpaHHuKy U Tena I3 Ne 75 KonrposbHas pabdora Ne 13 2

BpaIICHUA O06beMbl U TIONAIM TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS

IIpoMe:xkyTOUYHAsI aTTECTAlUsl, B TOM YHCJIe 18 OK-01, OK-02,

Kouncyabrauumn 1. Crenenu u kopau. CreneHHas, okasaTelbHas U Jorapupmudeckas QyHKINH 2 OK-03, OK-04,
2. OcHOBBI TpUTOHOMETPUH. TpUroHOMETpHUYECKHE HYHKIIMH 2 OK-06, OK-07
3.  DieMeHTHl TEOPUH BEPOSTHOCTEH M MAaTEeMAaTUYECKOW CTATUCTUKH 2 JIP 3,4,6,7,8, 13,
4. TlpousBonHas u nepBooOpasHas GyHKIHH 2 JIP-KK 1,
5. IIpsiMble ¥ TUIOCKOCTH B TIpocTpaHcTBe. KOOpAMHATEI i BEKTOPHI B 2 JIP-COII-1-3
MIPOCTPAHCTBE
6. MHOrorpaHHHMKY | TeJa BPaAIICHUS 2

JIK3aMeH 6

Bcero: 320
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3. YciaoBus peajim3anuu NporpaMmMbl 0011e00pa3oBaTeJbHOI U CIUTLTHHbI

3.1. TpeOGoBanusi K MHUHMMAJBLHOMY MATEPHAIbLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanmuzamuss mporpaMMbl TUCHUILIMHBI TpeOyeT HaIMUUA y4eOHOTO
KaOWHeTa MaTeMaTHKH.

O6GopynoBanne yueOHOro KabuHera:

- - paboume mecTta OOydYaromuxcsi (CTOJIBI, CTYJbS) — IO KOJIUYECTBY
00y4JaroImXcs;

;

- pabouee MeCcTo Mperno aBaTes;

- KOMILUIEKT Y4eOHO-HATJISIIHBIX TTOCOOMIA;

- KOMIUIEKT JIEKTPOHHBIX BUICOMATEPUATIOB;

- 3a/IaHUS 17151 KOHTPOJIBHBIX PaboT;

- Ipo¢eCCUOHAIBHO OPUEHTUPOBAHHBIC 33 1aHUS;

- MaTepuasbl SK3aMeHa.

Texnnuyeckue cpeacTBa 00y4eHHs:

- TIEPCOHATBHBIM  KOMITBIOTEP C  JIMICH3HOHHBIM  TPOTPAMMHBIM
oOecIcUeHNEM;

- IPOCKTOP C IKPAHOM.

3.2. UndopmannoHHoe odecnevyeHrne 00ydeHus.

Jist peanuzanuu nporpamMMmbl  OuOiamoteuHblii ¢oun MHcTuTyTa MMmeeT
neyaTHble U DJEKTPOHHBIE 00pa3oBaTelbHbIE W HUH(POPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE IS UCIIOJIb30BAHUS B 00pa30BaTEILHOM IIPOLIecce, HE CTapiie
ISTH JIET C MOMEHTA U3/IaHMUS.

3.2.1 OcHOBHBbIC HICTOYHHUKH:

1. MaTtemaTuka: anreOpa U Hadajga MaTeMaTHYECKOTO aHaJIM3a, TECOMETPHSI.
AnreOpa ¥ Hayana maTemaTudyeckoro asanuza. 10-11 kmaccel: yuyeOHUK aiis
oOmieoOpa3oBaTeNbHbIX OpraHu3aluii: 0a30Bblid U yrayOneHHbll ypoBHu / II.A.
Amumos, FO.M. Konsarun, M.B. TkadeB u ap. - 3-e uza. - M.: [IpocBemenue, 2021.
- 463 c.: un.

2. MaTtemaruka: aareOpa ¥ Hadajga MaTeMaTHYECKOTO aHaIM3a, TCOMETPHSI.
['eomeTrpusi. 10-11 xmaccel: yueOHUK it 0OIIe00pa30BaTENIbHBIX OpraHU3aIui:
0a3oBblii U yriyosnensblit ypoau / JI.C. AtanacsH, B.®. byrysos, C.b. Kagomies
u ap. — 3-e u3ad. - M.: [Ipocsemenne, 2021. — 255 c.: wi. - MI'Y-mkoure.

3. boromonog, H.B. IIpakTudeckue 3austus mo marematuke. B 2 4. Yacts 1
: yue6. nmocobue mis CIIO / H.B. boromosnos. - 11-e uzn., nepepad. u gom. — M. :
FOpaiit, 2022. - 285 c. - Cepus : [Ipod. o6pazoBanme.

45



4. boromouios, H.B. IIpaktuueckue 3anatus no marematuke. B 2 4. Yacts 2
: yue0. nocobue mis CIIO / H.B. boromonos. — 11-e u3n., nepepabd. u gom. — M. :
FOpaiit, 2022. - 217 c. - Cepus : [Ipod. o6pazoBanue.

3.2.2. IonoJTHUTEIbHbI€ HCTOUYHUKH:
5. bammmakos, M.M. Maremaruka : yueonuk / baimvako M.M. — Mockaa :

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

6. bammakoB, M.U. Marematuka. Ilpaktukym : ydeOHO-IPaKTHYCCKOE
nocobue / bammakos M.U., DatuHa C.b. — Mocksa : KaoPyc, 2023. — 294 ¢. —
ISBN 978-5-406-05758-2. — URL.: https://book.ru/book/939104 (nata oOparmieHus:
09.05.2023). — TekcT : 31eKTPOHHBIH.

7. [lumaueB, B. C. Maremaruka : y4eOHUK M TMPAKTHKYM JJISI CPEIHETrO
npodeccuonansHoro  oobpazopanusi/  B. C. lllunaueB; mox  penakuuen
A. H. TuxonoBa. — 8-e u3n., nepepad. u gomn. — Mocksa : U3gatenbctBo HOpaiiT,
2023. — 447 ¢. — (IIpodeccuonanbuoe oopazoanue). — ISBN 978-5-534-13405-
6. — Tekctr : anekrponnbii //  OBC  Opair  [caiiT]. —
URL.: https://urait.ru/bcode/459024 (nata oopaienus: 09.05.2023).

8. boromomnos, H. B. Maremartuka. 3ajauu ¢ pemieHus MU B 2 4. : yueOHOe
rmocodwe 11 cpeaHero npodeccuonansHoro oopasosanns / H. B. boromoios. — 2-
¢ um3a., mcup. U jgom. — Mocksa : MsmarensctBo IOpaiit, 2023. — 439 c. —
(ITpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-09108-3. — Tekcr
anektpornbi // OBC HOpaiir [caiit]. — URL: https://urait.ru/bcode/449007 (nata
obpamenus: 09.05.2023).

9. lamuarep, B. A. MaremaTtnka: norapudmuueckue ypaBHEHHS U
HEPABEHCTBA : y4eOHOE MMOCOOHE IS CPeTHET0 PO ECCHOHATBLHOTO 00pa3oBaHus /

B. A. lanunarep. — 2-e u3x., ucnp. u jgorn. — Mocksa : M3narensctBo FOpaiir,
2023. — 176 c¢. — (IIpodeccuonanbroe oopazoanue). — ISBN 978-5-534-05316-
6. — Tekctr : oanekrponnbii  // OBC  IOpair  [caiiT]. —

URL.: https://urait.ru/bcode/449055 (nata oopaienus: 09.05.2023).

10. Kopoes, FO.1. Hauepratenbnas reomerpus : yueonuk / Kopoes HO.1.
— Mocksa : KnoPyc, 2023. — 422 ¢. — ISBN 978-5-406-07995-9. — URL.:
https://book.ru/book/938862 (mara o6Opamenusi: 09.05.2023). — Tekct
AIEKTPOHHBIN.

11. KysmunoB, H.C. Haueprarenbnass reomerpus. KpaTkuit kypc
yueoHoe nocooue / Kysmmnos H.C. — Mocksa : KnoPyc, 2023. — 149 ¢c. — ISBN
978-5-406-01339-7. — URL: https://book.ru/book/935913 (nmata oOpaieHus:
09.05.2023). — TekcT : 3JeKTPOHHBIH
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https://urait.ru/bcode/449055

4. KOHTpOJIb M OLIEHKA Pe3yJ1bTATOB 0CBOCHHS 0011e00pa30BaTe/IbHOI

JTUCIHHUILINHBI

Oomasi/npodeccuoHanbHast

Pa3zgen/Tema

Tun oneHoYHbIX

KOMIIeTEHIIHS MepOnpHUsITHUsI

OK 01 Bri6upars criocoObl P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanue
perieHus 3ana4y 1.6 YcTHBIN onpoc
npodeccnoHaTBLHOMI P2 Temsr 2.1,2.2,2.3,2.4,251I-0/c, | MaTeMaTH4eCKHii
EATEILHOCTH 2.6 IIUKTAHT
MIPUMEHUTEIBHO K P 3, Tems! 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyanbHas
Pa3IMYHBIM KOHTEKCTaM P 4, Temn1 4.1,4.2,43,4.4,4.5, 4.6, | camocToATeIbHAS

4.7I1-0/c, 4.8, 4.9, 4.10, 4.11 pabota

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 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,

NPaKTHYECKUX padoT
3amuTa TBOPUYECKUX

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabor
7.12,7.13,7.14,7.15, 7.16, 7.17 3ammuTa
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WMHIUBUIyaJIbHBIX
P9, Temn1 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1,10.2, 10.3, 10.4 KontponbHas padota
P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brimonnenue
11.4,11.5,11.6 IT-o/c, 11.7 JK3aMEHAIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJJaHui
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 I1-o/c, 14.6
OK 02. OcymiecTBasTh P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanue
MOUCK, aHAJIU3 U 1.6 YcTHbI# onpoc
MHTEPIPETALUIO P2, Temn1 2.1,2.2,2.3,2.4,2.51I-0/c, | MaTeMaTH4ecKuii
uH(popMaInu, HeoOXxoauMoin | 2.6 IIUKTAHT
JJ11 BBIIOJIHEHUS 3a/1a4 P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyansHas
npodecCHOHAIbHON P 4, Temn1 4.1, 4.2, 43,44, 4.5, 4.6, | camocTogTeIbHAs
JIeSITETLHOCTH; 4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 pabota
PS5, Temsr 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, Temr 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 8, Temsr 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, Temnr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 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

MPAKTUYECKUX paboT
3ammra TBOPYECKUX
pabot

3amura
WHIMBUTYTbHBIX
MIPOEKTOB
KonTponbnas pabora
Brimonnenue
9K3aMEHAIlMOHHEIX
3aJaHuH
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OK 03 IInanupoBats 1
peann30BbIBaTh COOCTBEHHOE
npogeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE.

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6

P2 Temsr 2.1,2.2,2.3,2.4,2.5T1I-0/c,
2.6

P 3, Tems! 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,
4.711-0/c, 4.8,4.9, 4.10, 4.11

P5, Temer 5.1,5.2

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c, 6.11
P7 Temn 7.1,72,7.3,74,7.5,7.6,

TectupoBanue
VYcTHbIi onpoc
MarteMaTH4eCKU
JUKTaHT
NunuBunyanbHas
CaMOCTOSITeIbLHAS
pabota
[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padoT
3amuTa TBOPUYECKUX

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 3amuTa
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 85, 8.6 WHIUBUTYTbHBIX
P9, Temn1 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1,10.2, 10.3, 10.4 KontponbHas padota
P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brmonnenue
11.4,11.5,11.6 IT-o/c, 11.7 9K3aMEHAIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJlaHui
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6
OK 04 Pa6orarth B P1,Temal.1,1.2,1.31I-0/c,1.4,1.5, | TectupoBanue
KOJUIEKTUBE U KOMaH/IE, 1.6 YcTHbIi onpoc
3 pexTrBHO P2, Temr12.1,2.2,2.3,2.4,2.51-0o/c, | MaTtemaTnueckuii
B3aMMO/ICHCTBOBATH C 2.6 JAKTAHT
KOJIJIETaMu, P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyansHas
PYKOBOJICTBOM, P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosATEIbHAS
KIUEHTaMU; 4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 pabota
PS5, Temsr 5.1,5.2 [IpencraBnenue
P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5, 6.6, | pe3ynbTaToB
6.7 IT-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAKTUIECKUX PaboT
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, | 3ammura TBOPYECKUX
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pabot
7.12,7.13,7.14,7.15,7.16, 7.17 3ammuTa
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VHJIUBUYAJIbHBIX
P9, Temnr 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KounTponbnas pabota
P11, Temsr 11.1,11.2, 11.3 I1T-0/c, Brimonaenue
11.4,11.5,11.6 IT-o/c, 11.7 9K3aMEHaIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJaHui
P 13, Temsr 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.1,1.2,1.31l-0/c,1.4,1.5, | TectupoBanue
IPaKJAHCKO- 1.6 VYcTHbIl onpoc
MaTPUOTUYECKYIO MO3UIHIO, P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | MaremaTudeckuit
JEMOHCTPUPOBATH 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 JUKTAHT

OCO3HAHHOC ITOBCJICHHUEC Ha
OCHOBC TpaJUIIHMOHHBIX
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00IIIeYETOBEYECKUX
[IEHHOCTEH.

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, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

NunuBunyanbHas
CaMOCTOSITENIbHAS
pabora
[IpencraBnenue
pe3yabTaTOB
MPaKTUYECKUX padoT
3amuTa TBOPUYECKUX

pabor
3amuTa
WHIUBHTYTbHBIX
MIPOEKTOB
KontponbHas padota
Brinmonaenue
9K3aMCHAIIMOHHBIX
3aJlaHu i
OK 07 ConelicTBOBaTh P1,Temal.1,1.2,1.31I-0/c,1.4,1.5, | TectupoBanue
COXPAHEHUIO OKPYKAOLIEH 1.6 YcTHBII onpoc
cpensl, pecypcocoepexxennto, | P2, Temsi 2.1,2.2,2.3,2.4,2.5 [1-0o/c, | Marematudeckuii
3¢ (HEeKTHBHO JACHCTBOBATH B 2.6 JTUKTAHT
YpE3BbIYANHBIX CUTYALUAX P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBuayansHas
P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosATEIbHAs
4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pabora
PS5, Temnr 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 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 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

P12, Temsr 12.1,12.2,12.3,12.4

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

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

MPAaKTUYECKUX padboT
3ammTa TBOPYECKUX
pabot

3ammuTa
WHIUBUIYTBHBIX
MIPOEKTOB
KonTponbhas padora
Breimmonnenue
SK3aMEHAIIMOHHEIX
3aJaHuu
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