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1. ACIIOPT PABOYEM INPOT'PAMMBI YYEBHOTI'O ITPEJIMETA
MATEMATHKA
1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI
Pabouas mporpamma yueOHOro mpeaMera SBJISETCS COCTAaBHOM YacThbl0 MPOrpaMMHO-
METOJUYECKOTO0  COMPOBOXKIEHHS  oOpaszoBarenbHo  mporpammbel  (OIl)  cpenmnero
npodeccuonansHoro oopazosanus (CI1O) mporpaMMbl MOATOTOBKH CIEIIUAIMCTOB CPEHETO 3BEHA

no cnenuanbHocTu 09.02.07 «MHpOpMaMOHHBIE CUCTEMBI U TPOTPAMMUPOBAHUEY.

1.2. MecTo y4eOHOro npeaMera B CTpPyYKType IPpOrpaMMbl NOATOTOBKH CIENHAJINCTOB
Cpe/iHero 3BeHa
YueOublii npeameT «MareMaTukay SBIsSeTCS y4eOHbIM IPeIMETOM 00I11e00pa30BaTeIbHOrO

1uKJa (yriayOlIeHHbIH YPOBEHb).

1.3. llesin 1 3aga4uM y4eOHOr0 nMpeaMeTa, Tpe0OBaHUs K Pe3yJIbTATAM OCBOCHHS Y4eOHOr0
npeamera
1.3.1 Llean yuyeOHOrO npeamera

Cogepxanue mnporpaMmbl mpeamera «MaTemaTHKa» HaIMPaBICHO HAa JIOCTHXKEHUE
CIIEYIOIIUX IIeNIeH:

— (opMuUpOBaHHE IEHTPAIbHBIX MAaTEMAaTUYECKUX TMOHSATHUH (YMCIO, BEIUYMHA,
reoMerpuueckas (Qurypa, MnepeMeHHas, BEpPOSTHOCTh, (GYHKIUS, NPOU3BOAHAS, WHTErpan),
o0ecrevynBaroUX MPEeMCTBEHHOCTh M TEPCIEeKTUBHOCTh MAaTeMaTH4YeCKOro 00pa3oBaHUs
00yJaromuxcs;

— TOJBEJICHHE 00YJarOIIUXCS Ha IOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MAaTCMAaTUKHU W OKPYXAMIEro MHpa, MOHMMAaHHUIO MAaTEMAaTUKW KaK YacCTu O6HIGi/JI KYJIBbTYPBbI
YeII0BEUeCTBA;

— pa3BUTHE HUHTEJUIEKTyaJIbHBIX M  TBOPYECKHX CIIOCOOHOCTEH  oOydarommxcs,
MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATENbCKUX YMEHUM, KpUTUIHOCTH MBIIIIICHUS, HHTepeca
K U3YYEHHUIO MaTEMaTHKU;

— ¢dopmupoBaHue  (YHKIIMOHATBHOW  MaTeMAaTHMYeCKOH  TpaMOTHOCTH:  yMEHHUSA
pacro3HaBaTh MaTeMaTUYECKHE ACTEKThl B PEAbHBIX KU3HEHHBIX CUTYAIlUAX U MPU U3YYCHUU
JIpYTUX Y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTENH M 3aKOHOMEPHOCTEH, (GOopMyIupOBaTh
HNX Ha A3BIKEC MATCMATHUKH W CO3JaBaTb MATCMAaTHYCCKHUC MOACIH, NPUMCHATH OCBOEHHBIN
MaTeMaTHYECKUN amnmapart JiIsl pElIeHUs TPaKTUKO-OpUEeHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATh

" OLICHUBATLH IMOJIYYCHHBIC PC3YJIbTATHI.



1.3.2 [lnanupyemMpble pe3yabTaThl 0CBOEHHs YUeOHOTro npeamera B cooTBeTcTBHU ¢ DI'OC

CIIO u Ha ocaoBe ®PI'OC COO

OO0mue xKoMneTeHIMHU

Ilnanupyemble pe3yJbTaThl 00yUeHHsI

O0mue

JAucnuniinHapHble

OK 01 Brioupats
CTIOCOOBI penIeHNUs
Bamaq
MpoQeCCUOHANTBHOM
e TeIbHOCTH
PHUMEHUTEIBHO

K pasiTHIHBIM
KOHTEKCTaM

- TOTOBHOCTB K TPY.y, OCO3HAHNE
[IEHHOCTH MacTepCTBa, TPYIOII00HeE;
- TOTOBHOCTB K aKTMBHOMW JIE€ITEILHOCTH
TEXHOJOTrNYECKON U COIUAIbHON
HATIPABJICHHOCTH, CIIOCOOHOCTh
MHUIIUAPOBATh, TUIAHKPOBATh U
CAMOCTOSITCIIFHO BBIITOJHATH TAKYIO
IeaTeILHOCTE,

- HHTEpEeC K Pa3InIHBIM chepam
Mpo(eCcCHOHANBHON NesITeIbHOCTH,
OBa/IeHIE YHUBEPCATbHBIMA
[yIeOHBIMH [TO3HABATEIIEHBIMU
IMENCTBUSIMU:

a) 0a30BBIC JIOTHICCKUC ICHCTBU:

- CAMOCTOSITENILHO (hOPMYIIUPOBATH U
AKTYyaJIM3UpPOBaTh NpodIIeMy,
[paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECCTBCHHBIN
[IPU3HAK WJIA OCHOBAHUS IS
CpaBHEHUsI, KI1acCU(UKALNU U
0000IIIEH NS,

- OTIPEeNeNIATH ST NeATeTBHOCTH,
BamaBaTh MapaMeTPhl U KPUTCPUH UX
ITOCTHIKEH NS,

- BEISIBIIATH 3aKOHOMEPHOCTH U
MIPOTHBOPEUHS B PACCMATPUBACMBIX
SIBIIEHHSX;

- BHOCUTh KOPPEKTHUBBI B ICATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3yJIHTATOB
[[eJIIM, OI[CHUBATh PUCKH MOCIICACTBHIHA
IeaTeILHOCTH,

- pa3BUBATh KPEaTUBHOE MBIIIJICHUE
[IPY PEIICHUH KU3HCHHBIX TPo0IeM
0) 6a30BbIC UCCIIEIOBATEIILCKHE
IMENCTBHUS:

- BIIAJICTh HAaBBIKAMH y4eOHO-
CCIIEI0OBATENILCKOM U MPOEKTHON
IesITeIbHOCTH, HABBIKAMH Pa3pelICHUS
mpoOeM;

- BEISIBJIATH IPUYHNHHO-CJICICTBEHHBIC
CBSI3U U aKTyaJIM3UPOBATh 3a1auy,
BBIIBUTATh TUIIOTE3Y €€ PEIICHUS,
HAXOIUTh apTyMEHTBI JIJIs
ITOKa3aTenbCTBA CBOMX YTBEPIKICHUH,
BamaBaTh MapaMeTPhl U KPUTCPUHU
[PCILICHHS,

- AHAJTM3UPOBATH MOJIYICHHBIC B XOJIC
[PEIICHHS 3a]]a9U PE3YIIbTATEHI,
KPUTHYIECKH OLICHUBATH X
ITOCTOBEPHOCTD, IPOTHO3UPOBATH
M3MEHCHUE B HOBBIX YCIIOBHSIX;

-- YMETh [IEPEHOCUTH 3HAHUS B
[T03HABATEIILHYIO U MPAKTHUECKYIO
00J1aCTH KU3HEACATCIBHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3
[Pa3HBIX MIPEIMETHBIX 00JIACTEH;

-BIIaZIeTh METOAAMH JI0KA3aTeJILCTB, AITOPHTMAMHU
[peLIeHns 3a1a4; yMeHHe (GopMyITHpoBaTh
OIIpeNIeNICHNs, aKCHOMBI M TEOPEMBI, IPUMEHSATD
X, TIPOBOJMTH JIOKa3aTeIbHbBIE PACCYKACHHS B
XO/Ie pelleHus 3a/ay;

- YMETh ONIEPUPOBATH MOHATHIMU: CTEIICHb YNCIIa,
itorapum 4ymcia; yMeHUe BHITIOIHSTh
BEIYKCIIEHUE 3HAYCHUH U TpeoOpa3oBaHus
BEIPKEHHUI CO CTETICHSAMH H JIOTapH(PMaMH,
mpeoOpa3oBaHus IPOOHO-PAIIHOHATHHBIX
BBIPAYKEHUH;

- YMETh OIIEPUPOBATh MOHATUAMU: PALlHOHATIBHBIC,
MppalMoHaJIbHBIE, IIOKAa3aTeNbHbIe, CTCIICHHEIE,
lorapudmMIdecKue, TPUrOHOMETPHYECKUES
ypaBHEHHS Y HEPAaBEHCTBA, HX CUCTEMBI;

- YMETh ONIEPUPOBATH MOHATHAMU: (YHKIIUSL,
HerpepbIBHAS (YHKINS, IPOU3BOIHAS,
nepBooOpasHasi, ONpeielICHHbI HHTErpall; YMETh
HaXOANUTh IIPOU3BO/IHBIE AIEMEHTAPHBIX (QYHKIIHH,
MCIIOJIb3YSl CIIPaBOYHbIE MaTepUallbl; UCCIIEI0BATh
B IPOCTEHIINX CiTy4dasx GYHKIUH Ha
MOHOTOHHOCTb, HAXOIUTh HAHOOJBIINE U
HAMEHbIIHNE 3HAUCHUS (HYHKIHUIT; CTPOHTD
rpadMKH MHOTOYICHOB C HCIIOJIb30BaHHEM
armapaTa MaTeMaTHYECKOr0 aHAJIHN3a; IPUMEHSTh
POU3BOAHYIO IIPU PELICHHUH 3314 Ha IBIKCHHE;
[peraTh NpakTUKO-OPHUEHTUPOBAHHBIC 3a]Ja4H Ha
HanOOoJIbIINE U HAUMEHBIIINE 3HAYCHUS, Ha
Hax0XJCHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONIEPUPOBATH MOHATHIMU: PALlUOHATIbHASL
(byHKIMS, TTOKa3aTenbHast GYHKIUs, CTeNeHHas
(byHKIWS, TorapudMudecKas QyHKIH,
TPUTOHOMETPUYECKUE (HYHKLUH, OOpaTHBIE
(bYHKLIMH; YMEHHE CTPOUTH rpaKu N3yIEHHBIX
(YHKLMI, HCTIONB30BaTh TPA(QUKH IPH H3YYCHUH
[POLIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 32124
M3 IPYrUX y4eOHBIX MPEAMETOB H 3a/1a4 U3
[peaIbHOM JKU3HU; BBIpaXaTh (hopmynamu
3aBHCHMOCTH MEX/y BEJIMYNHAMHU;

- YMETh pellaTh TEKCTOBbIC 33/1a41 Pa3HbIX TUIIOB
(B TOM UHCIIe Ha POLIEHTBI, IOJH U YacTH, Ha
BIOKEHUE, pab0Ty, CTOUMOCTb TOBApOB U YCIIYT,
HaJIOTH, 3a]Ja4y U3 00JIaCTH YIIPaBJICHHS JINYHBIMH
1 ceMeitHBIMH (PMHAHCAMHU); COCTABIISTD
BEID)KCHHUS, YPABHEHHS, HEPABEHCTBA M MX
CHCTEMBI 10 YCJIOBHIO 3a/1a4H, UCCIIE0BaTh
[OJTy4eHHOE PElICHHUE U OLICHUBATh
MPaBIOII0100HOCTh PE3yJIbTaTOB;

- YMETh ONEPUPOBATH MOHATHIMU: CPEIHEES
apudMeTHyecKoe, Menana, Hanooplee 1
HarMeHblIIee 3HAYCHUsI, pa3Max, JuCcIepcus,
CTaHJapTHOE OTKJIOHEHNE YUCIOBOTO Habopa;
lyMeTb U3BJIEKaTh, HHTEPIPETHPOBATH
nH(pOpMaIHNIO, MPEICTABICHHYIO B TaOJIMIAX, HA
ImarpaMmax, rpaukax, OTpakarollylo CBOHCTBA
[pEaJIbHBIX MIPOLIECCOB U SIBJICHUH; ITPEACTaBISATD

MH(POPMAIIUIO C IIOMOIIBIO TAOJHII U THarpaMM;




- BBIIBUTATh HOBBIE WU, MTpeaiarath
OpUTMHAJILHBIE TOAXO0/IbI U PEILICHUS;
1 CIIOCOOHOCTH MX MCIIOJIB30BaHMS B
MO3HABATEILHOM U COIIMATIBHON
MpaKTHKE

MCCIIe10BaTh CTATUCTHYECKUE TAaHHBIE, B TOM
qKCIIe C IPUMEHEHHEM IpaduIecKuxX METOI0B U
IIEKTPOHHBIX CPEJCTB;

- YMETb ONIEPUPOBATh MOHATUSAMU: CIIy4alHbII
OIIBIT ¥ CITy9aifHOE COOBITHE, BEPOSITHOCTD
CIIyqaiHOTO COOBITHSA; YMEHNE BBIUYUCISITH
BEPOSITHOCTD C HCTIOJIb30BAHUEM TpaduaecKux
METO/I0B; IPUMEHSTH (OPMYIIBI CIOKEHHS
[YMHO>KEHHS BEPOSITHOCTEH, KOMOWHATOPHBIE
(baxThbl 1 GOPMYIIBI IPU PELICHUH 337134,
OLICHUBATh BEPOSITHOCTU PEAJBHBIX COOBITHH;
3HAKOMCTBO CO CIIy4aiHBIMH BEINYNHAMUY;
[YMEHUE IPUBOAUTH IPUMEPHI MPOSIBIICHUS 3aKOHA
0OJBIINX YUCEI B IPUPOTHBIX U OOIIECTBEHHBIX
STBIICHUSIX;

- YMETh ONIEpUPOBATH MOHATHAMHE: TOUKA, IPSIMasi,
[JIOCKOCTB, IIPOCTPAHCTBO, IBYTPAaHHBIN YTOJI,
CKPEIIMBAIOLINECS MIPAMBIE, TApaUIEIbHOCTD U
MePIECHANKYIIPHOCTD IPSIMBIX M INIOCKOCTEH,
yTOJI MEXAY IPSIMBIMU, YTOJ MEKIY IIPSIMOX U
[I0CKOCTBIO, YIOJI MEXKAY IIIOCKOCTSIMH,
[pacCTOSTHHE OT TOYKH J0 IUIOCKOCTH, PACCTOSHUE
MEXKIY MPSIMBIMHU, PACCTOSTHUE MEXIY
TUIOCKOCTAMU,; YMCHUE UCIIOJIB30BATh IIPpHU
[pELLICHNH 3a7a4 N3y4YeHHbIE (DAKTBI U TEOPEMBI
[UIAHUMETPHH; YMEHUE OLIEHUBATH Pa3MEPEI
0OBEKTOB OKPY’KAIOILETO MHUPa;

- YMETh OTIEpUPOBATH MOHATHAMHI: MHOTOTPaHHHUK,
CeueHNE MHOTOTPaHHNKA, KyO, Mapauieenumnesn,
pu3Ma, THpaMuaa, GuUrypa u moBepxXHOCTh
BpalIeHNsI, IMIMHAP, KOHYC, ap, chepa, CeICHUs
(bUrypbl BpalleHusl, TNIOCKOCTh, KAaCaIOIIasCsI
cepbl, HUIMHAPA, KOHYCa, TUIOLIA b
MOBEPXHOCTU MUPAMU/JIbI, ITIPU3MBI, KOHYCa,
[MITHHIPA, TUTOIIAb Cephl, 00beM Kyba,
PSIMOYTOJILHOTO MapaJijielenunea, MMpamMu/Ibl,
MIPU3MBI, IIIMH/PA, KOHYyCAa, [I1apa; yMEHHE
M300pakaTh MHOTOTPAaHHUKN W TIOBEPXHOCTH
BpAIIEHHs, X CEUYEHHS OT PYKH, C TIOMOIIBIO
EePTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPE/ICTB; yMEHHE Paclio3HaBaTh CHMMETPHIO B
[IPOCTPaHCTBE; YMEHHE PACIIO3HABATD
MpaBUJIbHBIC MHOTOI'PDAHHUKH,

- YMETb OIEPUPOBATH MMOHATUAMU: JIBUKCHUC B
npocTpaHcTBe, M0100HbIE (GUTYDPHI B
[POCTPAHCTBE; UCIIOIB30BaTh OTHOIICHHE
[UIOIIaIeH TIOBEPXHOCTEH 1 00bEMOB TIOJJOOHBIX
(buryp npu pereHnu 3ajad;

- YMETh BBIYHCIISATh T€OMETPUYECKHE BETMINHBI
(JuMHa, yroJI, IIomans, 00beM, oAb
[TOBEPXHOCTH), UCTIOJIB3YsI U3yUEeHHBIE (DOPMYIIBI
METOJIBI;

- YMETh ONIEPUPOBATH MOHATHAMHU: IPSIMOYTOJIBHAS
CCTEMA KOOpAWHAT, KOOPAWHATHI TOUYKH, BEKTODP,
KOOPJIMHATHI BEKTOPA, CKaJSIPHOE [TPOM3BEICHUE,
[yTOJI MEXy BEKTOpaMH, CYMMa BEKTOPOB,
IMTPOU3BECACHUEC BEKTOpPA HA YHUCJIO, HAXOIUTH C
TTOMOIIIBIO N3YYEHHBIX (POPMYIT KOOPANHATHI
CepelIMHbI 0TPE3Ka, PACCTOSIHUE MEXKY IBYyMs
[TOUKaAMH;

- YMETb BBIOMPATH ITOJIXOISIIUH N3yIEeHHBIH
METOJ JUTS PEIICHHS 33/1a4H, Paclio3HaBaTh
MaTemaTnieckre (pakThl 1 MaTEMaTH4YeCKue




MOJIENTM B TIPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHE IIPUBOANTD
MIPUMEPB MATEMAaTHIECKUX OTKPBITHH
[POCCUIICKON U MUPOBOM MaTeMaTHUECKON HAYKH.
- YMETh OTIEPUPOBATH MOHATHAMHU: ONIPEACICHHUE,
aKCHOMa, TEOpEMa, CIICACTBHE, CBONCTBO,
MIPU3HAK, JOKA3aTeIbCTBO, PABHOCHIIBHBIC
(bopMyIHPOBKH;, YMEHHE (POPMYITHPOBATH
0OpaTHOE ¥ MPOTUBOIOJIOKHOE YTBEPIK/ICHHE,
[IPUBOJUTH IPUMEPHI M KOHTPIIPUMEDHI,
MCIIOJIb30BaTh METOJI MATEMAaTHYECKOH MHYKIHH;
[IPOBOANTH JIOKa3aTEeIbHbIE PACCYXKICHHUS TIPH
[pEILICHUH 337124, OLIEHUBATb JIOTHYECKYIO
MIPaBIIIBHOCTh PacCy>KACHHUH;

- YMETh OTIEpPUPOBATH MOHATHAMH: MHOXKECTBO,
[TOJJMHOKECTBO, OTIEPALMH HaJl MHOXKECTBAMH;
[YMEHHE HCTIOIb30BaTh TEOPETUKO-

MHO KECTBEHHBIH amnmapat IJIs OIMCaHNs
[PEaTIbHBIX MIPOLIECCOB U SIBICHUH NPH PEIICHUN
3a7a4, B TOM YHCIIE U3 IPYTHUX y4EOHBIX
[pEeMETOB;

- YMETh ONIEPUPOBATH MOHATHAMHU: Tpad, CBI3HBIN
rpad, nepeBo, UK, Tpad Ha MIIOCKOCTH; YMEHUE
3a/1aBaTh U OIMCBHIBATH Tpadbl pa3TMyHbIMU
CII0CO0aMHU; MCII0Ib30BaTh Tpadbl IPU PeLICHUH
Bangay;

- YMETh CBOOOIHO OIIEpHUPOBATH MOHATHIMHU:
COYETaHHUe, IIEPECTAHOBKA, YHCIIO COUCTAHNH,
YHCIIO NIepecTaHOBOK; OnHOM HbioTOHA; ymMeHne
[IPUMEHATH KOMOMHATOPHBIE (DAKTHI 1
[pacCyXICHHUS JUTS PEIICHHS 3a1a4;

-yYMETb OIIepUPOBATh MOHATUSIMU: HATYpaJIbHOE
YHCII0, LEJI0€ YHCII0, OCTATOK MO MOAYIIIO,
[pallMOHANIBHOE YHCII0, UPPAOHAIBHOE YUCIIO,
MHOKECTBA HATYPaJIbHBIX, LIEJIbIX, PAIHOHAIIBHBIX,
NeliCTBUTENBHBIX YHCEN; YMEHUE UCTI0JIb30BATh
MIPU3HAKK AETUMOCTH, HANMEHBIINH 00IHIi
ennTeNs M HaMMEeHbIIee o0Iee KpaTHoe,
JIropuT™ EBKIIMIa pu penennn 3aaay;
3HAKOMCTBO C Pa3JIMYHBIMHU ITO3UIIMOHHBIMA
CHCTEeMaMH CUUCIICHUS;

- YMETh CBOOOIHO OIIEpHUPOBATH MOHSITHSMHU:
CTEIEHb C LEJIbIM [T0Ka3aTesIeM, KOPEHb
HaTypaJbHOW CTENEHH, CTENIeHb C PAIOHAIbHBIM
MoKa3aTeseM, CTEeIIeHb C JeUCTBUTEIbHBIM
(BeIIECTBEHHBIM) TTOKa3aTeseM, Jorapudm Jucia,
CHHYC, KOCHHYC M TAHI'€HC [IPOM3BOJILHOTO YKCJIA;
- YMETh ONIEPUPOBATH MOHATHIMH: TOXKJIECTBO,
[TO>K/IECTBEHHOE NIPe0Opa3oBaHKe, ypaBHEHHE,
HEepaBEHCTBO, CHCTEMa YPAaBHEHHUI M HEPABEHCTB,
[PAaBHOCHJIBHOCTD ypaBHEHHH, HEPaBEHCTB U
CHCTEM, palliOHalIbHbIE, HPPallMOHAIILHEIE,
[oKazaTebHbIE, CTETIEHHBIE, Iorapu(MUYecKue,
[TPUTOHOMETPUYECKHE YPABHEHNSI, HEPABEHCTBA U
CHCTEMbI; yMEHHE pellaTh ypaBHEHUs],
HEepaBEHCTBA M CUCTEMBI C IIOMOIIBIO Pa3IMYHbIX
[IPUEMOB; pellaTh YpaBHEHHs, HEPABEHCTBA U
CHCTEMBI C TapaMeTpOM; IPUMEHSTh YpaBHEHHS,
HEepaBEHCTBA, MX CUCTEMBI JUIsl PEILICHUS
MaTeMaTHYeCKHX 3a/]1a4 M 33/1a4 U3 pasJInuHbIX
oOJlacTeil HayKH U peasibHOM XKU3HHY;

-yMeTb CBOOOJIHO OIEPUPOBATH MOHATHIMHU:
rpaduk ¢yHKIMH, 00paTHAas QyHKIHMS,




KOMITO3ULIS (DYHKLUH, IMHEHHAsT QyHKIMS,
KBazpaTniHasi QyHKLUS, CTEIIeHHast QYHKIHS C
[[EITBIM TTOKA3aTeNeM, TPHTOHOMETPHIECKHUE
(byHKIHH, 0OpaTHBIE TPUTOHOMETPUIECKHE
(byHKIWH, TOKa3aTeNIbHAS U JIoTapuhMUIecKas
(yHKIWW; yMEHHE CTPOUTH Tpadpuku GyHKINH,
BEITIOJTHATE Pe00Opa3oBaHus TpapuKoB (yHKIIHT;
[YMEHHE FICTIONIB30BaTh TpaduKy (pyHKITHHA 115
M3y4YeHUS! TPOLIECCOB U 3aBUCUMOCTEH IpH
[PEILICHUH 33124 U3 IPYTUX YYEOHBIX IPEAMETOB U
M3 peasibHOM KU3HU; BEIpaXKaTh (OpMyIaMu
3aBUCHMOCTH MEXK/y BEINYNHAMU;

[YMEHHE CBOOOIHO ONIEpHPOBATH HOHITUSIMH:
HYETHOCTh (PYHKIUH, IEPUOTUIHOCTH (PYHKIINH,
OTPaHWYEHHOCTh ()YHKIINH, MOHOTOHHOCTh
(yHKIHH, SKcTpeMyM (QYHKIHHA, HANOOJbIIee U
HarMEHbIIeE 3HAUCHUST (DYHKIMH Ha IPOMEXYTKE;
[YMEHHE IPOBOIUTD HCCIEAOBaHNE (DYHKIIUH;
[YMEHHE HCTIONIb30BaTh CBOHCTBA U TpaUKH
(YHKIMIA JUTs pelieHus] ypaBHEHU, HEPaBEHCTB U
3ajad ¢ mapameTpamu; n300paxarh Ha
KOOPJUHATHOH INIOCKOCTA MHOKECTBA PELICHUI
ypaBHEHHI, HEPABEHCTB U MX CUCTEM;

- yMeTh CBOOO/IHO OIIEpUPOBATH MOHATUSMHU:
[0CJIEI0BATENLHOCTD, apupMeTHIeCcKast
[Iporpeccusi, reoMeTpruIecKas nporpeccus,
(OECKOHEUHO YOBIBAIOIIasi TCOMETPHIECKAs
[porpeccusi; yMEeHHE 33/1aBaTh
[TOCIIE0BATEILHOCTH, B TOM YHCJIE C TOMOIIBIO
[PEKYPPEHTHBIX popmyt;

- YMETh OTIEPUPOBATH MOHATHAMHU:
HETPEepbIBHOCT (PYHKIIMY, aCUMITOTHI Tpaduka
(yHKIMH, IepBasi 1 BTOpasi IPOM3BOAHAS
(YHKIMH, TEOMETPUYECKUH 1 (PU3MYECKUN CMBICIT
pPOU3BOTHOM, IEPBOOOpa3Hasi, ONPEICIICHHBIN
MHTETpa; yMEHHE HAXOIUTh aCUMIITOTHI Tpaduka
(DYHKIMH; YMEHUE BBEIYUCISITH IIPOU3BOIHBIC
CYMMBI, IPON3BE/ICHHSI, YACTHOTO U KOMITO3UIINU
(bYHKIMI, HAXOIUTh YpaBHEHUE KacaTeIbHOH K
rpaduKy HyHKIHA;

[YMEHHE UCIIOIb30BaTh IPON3BOIHYIO JUIS
Mccie10BaHus QYHKIMH, IS HAXOKACHHS
HaMTy4IIero PeuieH sl B IPUKIIAJHBIX, B TOM
4KCIIe COIMABHO-9KOHOMUYECKUX U (PU3HUECKUX
3aj1a4yax, AJsl ONpeIeICHUs] CKOPOCTH U
[YCKOpEHHSI; HAXOAUTb IO U 00BEMBI (UTYD
C OMOIIBIO UHTETPAJIA; TPUBOAUTH TPUMEPHI
MaTeMaTHYeCKOTO MOJICITMPOBAHHUS C IOMOIIBIO
M epeHnnaNbHBIX YpaBHEHUIH;

- YMETh OTIEPUPOBATH MOHATHIMH: KOMIIJIEKCHOE
[M1CII0, CONPSHKEHHBIE KOMIUICKCHBIE YnClia,
MOJTYJIb ¥ apI'YMEHT KOMITJIEKCHOTO yKcia, popma
3aricy KOMIUIEKCHBIX YHCel (TreoMeTpryecKas,
[TPUTOHOMETpHUYECKas U ajredpandeckas); yMeTh
[IPOM3BOINTH apU(PMETHYECKHE IEHCTBHS C
KOMIUIEKCHBIMH YHCIIAMU; TIPUBOJIUTD TIPUMEPBI
MCIIOJIb30BaHHS KOMIUIEKCHBIX YUCEI;

- yMeTh CBOOO/IHO ONIEPUPOBATH MOHSITHUSMH:
cpenHee apupMeTHIecKoe, Mearana, HanbobIee
1 HAUMEHbIIee 3HAYCHHUs, pa3Max, TUCTICPCHS,
CTaH/apTHOE OTKJIOHEHHUE ISl OIIMCAHUS
YHCIIOBBIX IAHHBIX; YMEHHE HCCIIEI0BaTh
CTaTHCTHYECKHE JJAHHBIE, B TOM YHCIIE C




[MPUMEHEHHEM IpapUIecKuX METOJIOB U
HJIEKTPOHHBIX CPEJCTB; TpaUUECKH UCCIIEI0BaTh
COBMECTHBIEC HAOMIOCHUS C TIOMOIIBIO THarpaMM
[pacceuBaHUs M JIMHEHHON perpeccuu;

- YMETh HaXOIHUTh BEPOSITHOCTH COOBITHII C
MCTIONB30BaHIEM IPaUIECKUX METOIOB;
MIPUMEHSATH IJIs1 peIeHuUs 3a1a4 (popMyItel
CIIOXKCHUS 1 YMHOXKEHHS BEPOATHOCTEH, GopMyITy
[OJTHOW BeposiTHOCTH, hopMyity bepHymiu,
KoMOMHATOpHBIE (PaKTHl M (POPMYJIBI; OLIEHUBATH
BEPOSITHOCTH PeasIbHBIX COOBITHH; YMEHHUE
OIIEpUPOBATH MOHATHAMMU: ClTy4yaiHasi BeNU4nHa,
[pacIipeieieHie BepOsTHOCTEH, MaTeMaTHIECKOe
OXKMJAaHUE, TUCTIEPCUS M CTaHIapTHOE
OTKIJIOHEHHE CITy9IaifHON BETMINHBI, PYHKIIUH
[pacIipeseneHus 1 INIOTHOCTH PAaBHOMEPHOTO,
[MOKa3aTEIbHOTO M HOPMAIBHOTO paclpeeICHHIH;
[YMEHHE HCIIOIb30BaTh CBOHCTBA H3YUCHHBIX
[pacTipeseneHui Asl pelIeHus 3a1a4; 3HaKOMCTBO
C MMOHSATHSMU: 3aKOH OOJIBIINX YUCEI, METOIbI
BBIOOPOYHBIX HCCIICIOBAHUIT; yMEHHE IPUBOIUTH
NpUMEpHI IPOSIBJICHUS 3aKOHA OOJIBILINX YHCEN B
NPUPOJHBIX U OOLIECTBEHHBIX SBICHHSX;

- yMeTh CBOOO/IHO OIIEpUPOBATH MOHATUSMHU:
[TOuKa, NpsiMasi, III0CKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKUH YTOJ, ABYTPAHHBIH yTO,
[TpEXTpaHHBINA YTOJI, TepeceKaroIunecs,
MTapauleNbHBIC U CKPEIUBAIOIINECS IPSMBIE,
MapauIeIbHOCTD U MEPIECHIUKYIIPHOCTD IPSMBIX
M TITIOCKOCTEH, yroJl MEKAy MPSIMBIMH, YTOJI
MEXIY MPSIMOH U INIOCKOCTBIO, YTOJI MEKITY
[IOCKOCTSIMH; YMEHHUE UCTIONIb30BATh MIPU
[peLLICHNH 33724 N3y4YeHHBIE (PAKTBI K TEOPEMBI
[UIAHUMETPHH; YMEHHE OLEHUBATh pa3Mephl
0OBEKTOB B OKPY’KAIOLEM MHUPE; yMEHHE
OTIEPUPOBATH MOHSATHUSIMH: MHOTOTPAaHHUK,
CeueHne MHOTOTPAaHHIKA, TPABUIIbHBIA
MHOTOTpaHHHMK, IPU3Ma, TUpaMuaa, Gurypa n
[MOBEPXHOCTH BPAICHNUS, IIMIMHIP, KOHYC, IIap,
cdepa, pazBepTKa MOBEPXHOCTH, CEUEHHUS KOHYCa
M WIMHIIPA, TApAJIJIETbHBIE OCH MIIH OCHOBAHMIO,
CedeHune apa, MIOCKOCTh, Kacaromasics chepsl,
[UJIMHAPA, KOHYCA; YMEHHE CTPOUThH CEYEHHE
MHOTOTpaHHHKA, U300paXkaTh MHOTOTPaHHUKH,
(bUrypbl ¥ TIOBEPXHOCTH BpAILlEHHsI, UX CECUCHUSI, B
[TOM YHCIIE C TIOMOILBIO AIEKTPOHHBIX CPEJICTB;
[YMEHUE IPUMEHSTh CBOMCTBA FEOMETPUUECKIX
(buryp, caMocTosTeIbHO (HOPMYITUPOBATH
OTIpeeIIeHNs N3yIaeMbIX (GHUTYD, BHIABUTATD
TUIIOTE3BI O CBOMCTBAX M MPH3HAKAX
reoMeTpUIECKUX (PUryp, 000CHOBBIBATH HITH
OIIPOBEPraTh UX; YMEHUE NPOBOANTD
KiaccuUKauo GUryp 1o pazInIHbIM
[IpU3HAKAM, BBIIOJIHSITH HEOOXOIMMbIE
TOTIOJTHUTENBHBIE TOCTPOCHHS

- yMETh CBOOOJIHO ONEPHPOBATH HOHSTHSIMH:
ruTomanb GUrypsl, 00seM GUTYpHI, BETHYNHA
lyIJ1a, pacCTOSIHHE OT TOYKHU [0 IIOCKOCTH,
[pacCTOsSTHUE MEXTy TPSIMBIMHU, PACCTOSIHAE MEXY
[IOCKOCTSIMH, TIOIIAAb cepbl, IUIoNIaIb
[MOBEPXHOCTH ITUPaMMU/IbI, IPU3MBI, KOHYCA,
ITHHIpa, 00beM Ky0a, MPSMOYToJIbHOTO
apaJuiesnenunesia, MUpaMuabl, IPU3MBbI,




LWINHAPA, KOHYCa, l1apa; YMEHUE HaXOJUTh
OTHOIIEHHE 0OBEMOB MOJOOHBIX QUTYp;

- YMETh CBOOOIHO OIIEPUPOBATH MOHATHAMHU:
NIBIDKEHHE, TTApaIJIeIbHBIN IEPEHOC, CHMMETPHUS
Ha TJIOCKOCTH U B IPOCTPAHCTBE, TIOBOPOT,
mpeoOpa3oBaHue Mo100ws, MOTOOHBIE PUTYPHL;
[YMEHHE Paco3HaBaTh PABHBIE W TIOXO00HBIE
(bUrypbl, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE,
ApPXUTEKType; YMEHHE HCIIOIb30BaTh
FeOMETPUUECKUE OTHOIICHUS, HAXOAUTh
reoMEeTpUUeCKUe BETHMUUHBI (JJIMHA, IO,
ruIoIIa b, 00bEM) IPH PEIICHUHN 3a/1a9 U3 JPYTHX
[y4eOHBIX PEJMETOB U U3 PEaTbHOM JKU3HH;

- YMETb CBOOOIHO ONIEPHPOBATH MOHITHIMHU:
[TPsIMOYTOJIbHASL CHCTEMA KOOPAMHAT, BEKTOP,
KOOpAMHATHI TOUYKH, KOOPIUHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOM3BENCHUE BEKTOPA HA YHCIIO,
[pa3JI0’KEHUE BEKTOPA 110 0a3uCy, CKAISIPHOE
TPOU3BENCHUE, BEKTOPHOE TIPOU3BEIEHHE, YTOI
MEXXTy BEKTOPaMHU; yMEHHE UCII0Ib30BaTh
BEKTOPHBIN U KOOPJIAWHATHBINA METOJ IJIsl PEIICHUS
TeOMETPUUECKUX 3a7a4 U 3a7a4d APYTUX YIeOHBIX
[peMETOB; OIIEPHPOBATh MOHATHAMU: MaTpHIa
2x2 1 3X3, onpeneauTens MaTPHUIIbI,
TeOMETPUUECKUIT CMBICIT ONPEAETUTENS;

- YMETb MOJEIUPOBATh PeanbHbIC CUTyalluH Ha
SI3bIKE MATEMATHKH; COCTABIIATh BBIPAXKEHMUS,
[YPaBHEHMsI, HEpABEHCTBA U X CUCTEMBI 10
[YCIIOBHIO 3a[1a4H, HCCIE0BATh IOCTPOECHHBIE
MOJIEITH C MCTIOJIb30BAHUEM arapara aiareopsl,
MHTEPIPETHPOBATH MOyYEHHBIN PE3yIbTAT;
CTPOUTH MaTeMaTUYECKHE MOJIEIH C TOMOIIBIO
TeOMETPUUECKUX NOHATHH U BEIMYHH, pelaTh
CBSI3aHHBIC C HUMH IIPAKTUYECKUE 3a/1a4H;
COCTaBJISITh BEPOSTHOCTHYIO MOJIEINb U
MHTEPIPETUPOBATH MOJIyUYEHHBIN pe3ybTarT;
[peIIaTh NPUKIAJAHbIE 3aJa4l CPENCTBAMHU
MaTEMAaTUYECKOrO aHAIN3a, B TOM YHCIIE
COIMATbHO-3KOHOMHYECKOTO 1 (PU3NUECKOTO
XapakTepa;

- yMEHHE BHIOMPATH MOAXOSIINNA METO ISt
[peIICHUs 3a/1a41; HTOHUMAaHUE 3HAYUMOCTH
MaTeMaTHKH B H3YUYEHHH IPUPOTHBIX U
0OIIIECTBEHHBIX IPOLIECCOB U SIBICHUI; yMEHHUE
[pacTIo3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHKH B
HCKYCCTBE, YMEHUE IPUBOAUTH IPUMEPHI
MaTEMaTUUECKUX OTKPBITUNA POCCUICKON U
MUPOBOI MaTeMaTH4YeCKOM HAyKU

OK 02 Hcnons3oBath
COBPEMEHHBIE CPE/ICTBA
[OMCKa, aHAIT3a U
MHTEPIPETALNH
nH(opManuy, 1
mH(OpMaLMOHHEIE
TEXHOJIOTHH JIJISI
BHITIOJTHEHHMS 32124
mpodeccnoHaTbHOMI

e TeIbHOCTH

B 00nacTi IEHHOCTH HAYYHOTO
MMO3HAHUS:

-cOopMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
[YPOBHIO pa3BUTHsI HAYKH U
00111eCTBEHHOW IIPAaKTHKH, OCHOBAHHOTO
Ha Tuanore KyiabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B TIOJIUKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE S3BIKOBOM U
[MUTATEIbCKOM KyIbTypHI KaK CPeICcTBa
B3aMMOJICHICTBHS MEXIY JIIOJMH U
[TO3HAHUS MHDA;

- 0CO3HaHUE LIEHHOCTH Hay4YHOI
esITEIbHOCTH, TOTOBHOCTh

- YMETh ONIEPUPOBATH MOHATHIMU: PALlUOHATIbHAS
(byHKLWSL, TTOKa3aTeNbHask QyHKIMS, CTECHHAS
(byHKUWS, TorapudMudeckas QyHKIH,
[TpUTOHOMETpUYECKHe (GYHKIMH, 0OpaTHbIC
(YHKIMH; YMEHUE CTPOUTH I'padyKn H3yUEeHHBIX
(OYHKIMI, NCTIOJIb30BATh IPa KK IPH N3yYEHUH
[TPOLIECCOB M 3aBUCUMOCTEH, TP PELISHUH 3a/1a4
M3 IpYruX y4eOHBIX MPEAMETOB U 33/1a4 U3
[peasbHOM JKU3HH; BBIpaXaTh (hopmynamu
3aBHCHMOCTH MEX/1y BEIMYNHAMHU;

- YMETh ONEPUPOBATH MOHATHIMH: TOXKJIECTBO,
TOXECTBEHHOE IPe0Opa3oBaHue, ypaBHEHHE,
HEpaBEeHCTBO, CHCTeMa YPaBHEHHUIT U HEPABEHCTB,
[PAaBHOCHJIEHOCTD ypaBHEHHH, HEPAaBEHCTB U

CUCTEM, pallMOHAJIbHBIC, UDPAlMOHAJILHBIC,
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OCYILIECTBIISITh NPOEKTHYIO U
CCIIeJ0BATEIbCKYIO AEATENILHOCT
MHIMBUIYaJILHO U B TPYIIIE.
OBnajeHIE YHUBEPCAIbHBIMU
[y4eOHBIMH TI03HABATSIILHBIMH
IMENCTBUSIMU:

B) paboTa ¢ mH(pOpMAaIHEH:

- BJIa/IeTh HaBBIKAMU IIOJTyYCHUS
mH(GOpMaMK N3 KICTOYHUKOB Pa3HBIX
[TUITOB, CAMOCTOSITEIIBHO OCYIIECTBIISATH
[MOWCK, aHAJIN3, CHCTEMATU3aLHIO 1
MHTEpIpeTalio nHGopManum
[Pa3IMYHBIX BUJIOB U (hOpM
[penCcTaBICHNS;

- CO31aBaTh TEKCTHI B PA3INYHBIX
(hbopMaTax ¢ y4eToM Ha3HAYCHUS
MH(MOPMALUH ¥ [IETIEBOM ayAUTOPHH,
BEIOMpAst ONTUMAIBHYIO (OPMY
peCTaBICHHS M BU3YalH3alHy;

- OLICHHBATh JOCTOBEPHOCTH,
NErMTUMHOCTH HH(OPMAIINH, ee
COOTBETCTBHE IIPABOBBIM M MOPAJIBHO-
PTHYECKUM HOpMaM;

- MCTIONIB30BAaTh CPEICTBA
MH(QOPMALMOHHBIX U
KOMMYHHKAIMOHHBIX TEXHOJIOTHH B
[PCLICHUH KOTHUTHBHEIX,
KOMMYHUKATUBHBIX U
OpPraHU3aOHHBIX 337134 C
coOFOIeHIEM TpeOOBaHMIA
PPrOHOMUKH, TEXHUKH 0€301aCHOCTH,
FUTHEHBI, pecypcocOepexeHusl,
PABOBBIX U 3THYECKUX HOPM, HOPM
MHPOPMALMOHHOM 0€30MIaCHOCTH;

- BJIaJieTh HaBBIKAMH PACIIO3HABAHUS U
BamuTh MHpOPMAIHY,
MHPOPMAMOHHOW 0€30IaCHOCTH
IIMYHOCTH

[oKazaTebHbIC, CTEIICHHBIE, JIorapu(MUYecKue,
[TPUTOHOMETPUUYECKHIE YPAaBHEHU S, HEPABEHCTBA U
CHCTEMBI; YMETh PEIIATh YPaBHEHHS, HEPABEHCTBA
1 CHCTEMBI C TOMOILBIO PA3JIUYHBIX IPHEMOB;
[peIIaTh YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
mapaMeTpoM; MPUMEHATh yPaBHEHHUS,
HEPAaBEHCTBA, UX CHCTEMBI TSl pEIEHUS
MaTEeMAaTUYECKUX 3a7ad ¥ 3a[a4 U3 Pa3IMIHbIX
o0JiacTeil HayKH U peasibHOM KU3HH;

- YMETb CBOOOJJHO ONIEPUPOBATH MOHATUAMHU:
BIDKEHHE, TapalljieIbHbII IePeHoC, CUMMETPUs
Ha IJIOCKOCTU U B IPOCTPAHCTBE, IOBOPOT,
peoOpa3oBaHue 110100Ms, T0100HbIE (GHUTYPBI;
[YMETb pacro3HaBaTh paBHbIE U OJOOHBIE
(bUTypbl, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE,
APXUTEKTYpE; YMETh UCIIOIb30BaTh
TEOMETPUYECKUE OTHOIIECHUS, HAXOIUTh
TeOMETPUYECKHIE BETMUUHBI (JUTMHA, YTOJI,
TUTOIIa b, 00BbEM) IPH PEIICHUHN 3a/1a9 U3 JPYTHX
yueOHBIX PEIMETOB U U3 PEasIbHOM KU3HU

OK 03 [InanupoBath u
[peaTM30BEIBATh
COOCTBEHHOE
MpoQeCcCHOHATBHOE U
ITITYHOCTHOE pa3BUTHE,
[peANPUHUMATENBCKYIO
e TeIbHOCTh B
mpodeccnoHambHOM
cepe, UCIOIB30BATH
BHaHWUS 110 (PUHAHCOBOM
rPaMOTHOCTH B
[Pa3TMIHBIX )KU3HEHHBIX
CUTYaIsIx

B ob6macti myXxOBHO-HPaBCTBEHHOTO
BOCTTMTAHWS:

-- c(OPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STHYECKOTO TIOBEACHUS;

- CITOCOOHOCTH OLICHUBATH CUTYAIHIO U
[MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpUEHTHPYSICH HA MOPAJIBHO-
HPaBCTBECHHBIC HOPMBI U [IEHHOCTH;

- 0CO3HAHUE JIMYHOTO BKJIA/IA B
[TOCTPOCHHE YCTOHYMBOTO OY/IYIIETO;
- OTBETCTBEHHOE OTHOIIICHHE K CBOMM
[POTUTEISIM U (MJIH) IPYTHM YIICHAM
CEMBH, CO3JJTAaHHIO CEMBH Ha OCHOBE
0CO3HAHHOTO MPHHSATHUS [IEHHOCTEH
CeMEeHOM KU3HU B COOTBETCTBUHU C
TpamuIHsIMy HapoJoB Poccuy;
OBJ1aJIcHHE YHUBEPCATbHBIMH
[PETYISATHBHBIMHE JICHCTBUSIMHU:

a) caMOOpraHu3aIus:

- CaMOCTOSITETIHHO OCYIIECTBIIATh
MO3HABATENILHYIO JAESITETLHOCTD,
BBISIBIISITH MPOOJIEMBI, CTABUTH U
bopmynrpoBaTh COOCTBEHHBIE 337291 B
00pa30BaTENIFHON NEATEIBHOCTH U

PKU3HCHHBIX CUTYAallUAX,

- YMETh ONEPUPOBATH MOHATHIMU: PALIUOHAIIbHBIE,
MppaloHalbHbIE, T0KAa3aTelIbHbIC, CTEIICHHBIE,
lorapumMyeckre, TPUrOHOMETPHUUECKHE
[YPAaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATHIMH: MHOTOTPAHHUK,
CeUCHIE MHOTOTPAaHHUKA, Ky0, Mapasuie/ienure/,
npu3Ma, MupaMua, GUrypa u moBepXHOCTh
BpallCHUs, IIWJIMHID, KOHYC, Iap, chepa, CeUSHUs
(bUrypbl BpalleHusl, TNIOCKOCTh, KAaCAOIIAsCsI
cepsl, IIITHHIPA, KOHYCa, TUIOIAAb
[IOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCa,
MTHHApPA, TUTOIAAb chephl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapalieNenure/a, TuPaMiIbl,
MIPU3MEI, IIMHAPA, KOHYyCa, [Iapa; YMEHUE
M300pakaTh MHOTOTPAHHHUKH U TIOBEPXHOCTH
BpAILICHHS, UX CCUCHHS OT PYKH, C IOMOIIBIO
UEPTEIKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX
CPEICTB; yMETh pPaclo3HaBaTh CHMMETPHIO B
[IPOCTPAHCTBE; YMETh PACIO3HABATD MIPABUIIbHBIC
MHOTOTPaHHHKH;

- YMETh ONEPUPOBATH MOHITUAMH: MPSIMOYTOJIbHAS
cHCcTeMa KOOPIAMHAT, KOOPAWHATHI TOUKHU, BEKTOD,
KOOpAMHATHI BEKTOPA, CKAJIIPHOE TPOU3BEICHHE,
[YTOJI MEKy BEKTOPaMH, CyMMa BEKTOPOB,

ITPOU3BCACHUC BEKTOPA HA YMCJIO, HAXOAUTD C
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- CaMOCTOSITEIEHO COCTABJIATH TUIAH
[peIICHHS TTPOOIEMEI C Y4ETOM
MMETOIINXCSL PECypPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U NIPEATIOUYTEHUH;

- TaBaTh OIIEHKY HOBBIM CHTYaIlHsIM;
criocoOCTBOBAThH (POPMUPOBAHHIO U
MIPOSIBICHUIO ITUPOKON 3PYIUIAN B
[pa3HBIX 00TACTAX 3HAHUI, TOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTEIBLHBIN U
KyJIbTYpPHBIN YPOBCHB;

0) CAMOKOHTPOJb:

MCIIOJIE30BATh MIPUEMBbI peIeKCHH 11
OIICHKY CHTYalliH, BEIOOpA BEPHOTO
[peIIICHIS;

- YMETh OLIEHMBATh PUCKU U
CBOCBPEMECHHO MIPUHUMATD PEIICHUS 110
X CHIKCHHUIO;

B) SMOIIMOHAILHBIA HHTEJUIEKT,
MIPEIII0IarafoIIii c(OPMUPOBAHHOCTE:
BHYTPEHHE! MOTUBALUU, BKIIOYAIOIIECH
CTpEMJICHHUE K JOCTIDKCHHIO LIEIU U
ycrnexy, onTuMu3M, MTHUIUAaTUBHOCTD,
YMEHUEC HeﬁCTBOBaTL, HUCXO0JA U3 CBOUX
BO3MO>KHOCTEH;

- SMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTE
[MOHMMATh YMOITMOHAIBHOE COCTOSTHHE
IMPYTHX, YIUTHIBATE €TO MIPH
OCYIIIECTBIICHIH KOMMYHHUKAITHH,
CIOCOOHOCTH K COUYBCTBHIO U
COTIepEeIKIBAHHUIO;

- COITMATPHBIX HABBIKOB, BKITIOYAIOIITHX
CHOCO6HOCTI) BBICTpanBaTb OTHOLICHUSA
C IPYTHMHU JIFOJIbMH, 3a00THTHCS,
[IPOSIBJIATH HHTEPEC M Pa3peliaTh
KOH(IMKTHI

MOMOIIBIO N3YYCHHBIX (l)OpMyJ'I KOOpANHATBL
CCPCAUHBI OTPE3KaA, paCCTOAHUC MCIKAY ABYMS
TOYKaMU

OK 04 DddextnBHO
B3aMMOJIEHICTBOBATDH U
paboTaTh B KOJIJICKTHUBE
1 KOMaH/Ie

TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSATENIEHOCTH U
CaMOOTIpeIeIeHUIO;

-OBJIaIcHIE HABBIKAMHU Y4eOHO-
MCCIIe10BATENIbCKOM, MPOEKTHON U
COLMATEHON JAEATENbHOCTH;

OB1a/IcHIE YHUBEPCATbHBIMHA
KOMMYHUKATHBHBIMA JCHCTBUSIMH:

0) coBMecCTHasl IeATENbHOCTb:

- MOHUMAaTh W UCIIOJIb30BaTh
[IpeuMyIlecTBa KOMaHIHON 1
MHANBUAYaJIbHON pabOTHI;

- IPUHUMATh 11€JI1 COBMECTHOMI
IMesTeTbHOCTH, OPTaHU30BBIBATH U
KOOPAWHUPOBATH ICHCTBHSA TIO €€
ITOCTH)KEHUIO: COCTABIIATh TUIaH
IneficTBUH, pacpeesaTh poiIu ¢
[y4eTOM MHEHHMI y4YaCTHUKOB
00CYXKIaTh pe3yNbTaThl COBMECTHON
[paboTHI;

- KOOPJAMHUPOBATH U BBITIOIHSITH Pa0OTy|
B YCIIOBUSX PEATHHOTO, BUPTYAILHOTO 1
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBYIS,

- OCYIIIECTBIIATH IO3UTUBHOE
CTpaTerndeckoe MoBeICHNE B
[PA3TTUYHBIX CUTYAIUSX, IPOSIBIIATH
TBOPYECTBO U BOOOpaKeHHE, OBITh
MHUIAATHBHBIM.

- YMETb OIIEPUPOBATh MOHATUSAMU: CIIy4aliHBbIil
OTIBIT U CITy4aifiHOE COOBITHE, BEPOATHOCTD
CIIy4alfHOTO COOBITHS; YMETh BBIYHUCIIATH
BEPOSITHOCTD C UCTIOJIB30BAHNEM TPAYUUSCKUX
METO/I0B; IPUMEHSTH (OPMYJIBI CIOKEHHS U
[YMHO>KEHHS BEPOSITHOCTEH, KOMOWHATOPHBIE
(baxThl 1 GOPMYIIBI IIPU PEIICHNH 3371ad;
OLICHNBATh BEPOSTHOCTH PEATBHBIX COOBITHH;
3HAKOMCTBO CO CIIy4alHBIMU BEIHIMHAMU;
[YMEHUE IPUBOAUTH IPUMEPHI POSIBICHHS 3aKOHA
OONBIINX YUCEI B IPUPOTHBIX U OOIECTBEHHBIX
SIBIICHUSIX;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATUIMHU:
CTETICHb C IeJIBIM MTOKa3aTeIeM, KOPeHb
HaTypaJIbHOM CTEIIeHN, CTETICHb C PAlMOHAIbHBIM
[TOKa3aTesieM, CTEeTIeHb C JICHCTBUTEIILHBIM
(BelecTBEHHBIM) TTOKa3aTeseM, Jorapudm 4ncia,
CHHYC, KOCHHYC M TAHT'€HC ITPOM3BOJIIEHOTO
qrca;

- YMETb CBOOO/IHO OIIEpHUPOBATH MOHSITHUSMHU:
rpaduk GyHKINH, oOpaTHAs QYHKIIUS,
KOMIO3HINS (PYHKIUH, THHEHHAS QyHKIHSA,
KBapaTUIHas QYHKIUS, CTeTIeHHas (QyHKIHS ¢
[IeJTBIM [TOKa3aTeeM, TPUTOHOMETPHYECKHIE
(byHKIMH, 0OpaTHBIE TPUTOHOMETPUIECKHE
(hyHKINH, TOKa3aTeIbHAS U JIoTapu(MUIecKas
(DYHKIMH; YMETh CTPOUTH rPpadUKH QYHKIHH,

BHITOJIHATH NTpeo0pa3oBaHusi rpaKoB QyHKINIL;

12




OBJ1aieHHE YHUBEPCAIbHBIMH
[PETYJIATUBHBIMU JICHCTBUAMU:

) IpUHATHE ce0 U IPYTHUX JIOACH:
- IPUHIMATh MOTHBBI U apTYMEHTHI
IMpYrux JroAel Mpyu aHaau3e
[PE3YNIBTaTOB ACATEIHHOCTH;

- IPU3HABATH CBOE IIPaBO M MPaBO
IMpyTHX JTroneit Ha OUTHOKY;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh
MUp C TIO3UIIMHU JPYTOro YeoBeKa

- YMETh UCIIOJIb30BaTh Ipaduku GpyHKumMit 1i1s
M3y4YeHUs! TPOLIECCOB M 3aBUCUMOCTEH ITpH
[PELLICHHH 33124 U3 APYTUX YYEOHBIX IPEIMETOB U
13 peanbHOM )KU3HHU; BEIPAXKATh HOpMyJIaMu
3aBICHMOCTH MEXIY BEIUYMHAMU;

- CBOOOJIHO ONIEPHPOBATh NOHATHAMH: YeTHOCTh
(byHKIHU, IEPHOANIHOCTD (DYHKIIHH,
OrpaHMYCHHOCTb (DYHKIIUH, MOHOTOHHOCTb
(DYHKIMH, SKCTpeMyM (YHKIMH, HanOoJIbIIee 1
HarMeHblIee 3HaYeHUs QYHKIMH Ha IPOMEXYTKE;
[YMETb ITPOBOAMTH UCCIIEJOBAaHHE (YHKIINY;

- YMETh UCIIOJIb30BaTh CBOMCTBA U rpaduku
(YHKIMI TS pelIeHus ypaBHeHNH, HEPaBEeHCTB U
3ajad ¢ mapaMeTpaMu; n300paxarh Ha
KOOPJIMHATHOM INIOCKOCTH MHO>KECTBA PELLEHUI
[ypaBHEHUI, HEPAaBEHCTB U MX CHCTEM

OK 05 OcymecTBisSTh
YCTHYIO W THCEMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYTapCTBEHHOM
s13pIKe Poccuiickoit
Denepalyiu ¢ yueTom

B 0051aCTH 3CTETHYECKOTO BOCIIUTAHHUS:
- 9CTETHYECKOE OTHOIICHUE K MUY,
BKJTIOYAsi 3CTETUKY OBITa, HAYYHOTO
TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyJa ¥ OOLIECTBEHHBIX OTHOLICHHIA;

- CIIOCOOHOCTBH BOCIIPUHUMATD

- yMETh OIICPUPOBATH MOHATHSIMU: CpeIHEE
aprMeTHIecKoe, MeraHa, HanboJbIIee 1
[HauMEeHbIIee 3HAUCHUsI, pa3Max, AUCIICPCHS,
CTaHJIapTHOE OTKJIIOHEHHE YUCIIOBOTO Habopa;
[YMEHHE U3BJICKAaTh, HHTEPIPETUPOBATE
MH(OpMaLUIo, IPEICTABICHHYIO B TaONIHIaX, HA

0CO3HAHHOE MOBEJCHHUE
Ha OCHOBE
TpaJIUIIMOHHBIX
00IIICYETOBEYECKUX
[ICHHOCTEH, B TOM
dUCIIe C YIETOM
rapMOHHW3aINN
MEXHAINOHAIBHBIX U
MEXPETUTHO3HBIX

OCHOBE JyXOBHO-HPaBCTBEHHBIX
LeHHOCTel HapoJoB Poccuiickoit
Denepanuy, UICTOPUUECKUX U
HAITMOHAJIBHO-KYJIbTYPHBIX TPaIUIHH,
(hopMupOBaHHE CHCTEMBI 3HAYUMBIX
[[EHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTHKOPPYIIIIHOHHOTO MHPOBO33PEHHUS,
[IPaBOCO3HAHMSI, SKOJIOTHUECKOM

ocoOeHHOCTEH [pa3IMYHbBIC BU/IBI HCKYCCTBA, TPAAUIIMH |THarpaMMax, rpaukax, OTpaXkarollylo CBOHCTBA
COIMATIBHOTO U 1 TBOPUECTBO CBOETO U JIPYTUX [pEaJIbHBIX MPOLIECCOB U SIBJIICHUM; MTPEJCTaBIISATH
KyJIBTYPHOTO HApOJOB, OLIYIIATh YMOLMOHANBHOE  [MH(OPMAIHIO C TOMOIIBIO Ta0JIUI ¥ AUArpaMy;
KOHTEKCTa BO3/IEICTBIE UCKYCCTBA; HCCiIeIoBaTh CTATHCTHYECKUE JAHHBIE, B TOM

- yOSKIEHHOCTh B 3HAUUMOCTH IS qHCIIe C IPUMEHEHNEM Ipa(uIecKuxX METOI0B U

ITTTHOCTH M O0IIeCTBA OTEYECTBEHHOTO [PIEKTPOHHBIX CPENICTB;

1 MUPOBOTO NCKYCCTBA, STHUUECKUX |- YMETh ONEPUPOBAThH MOHATHAMH: TOUKA, TIPsIMasi,

KyJIbTYPHBIX TPaJUNUii 1 HAPOAHOTO  [[UIOCKOCTH, IIPOCTPAHCTBO, IBYTPAaHHBINA YTolI,

TBOPUYECTBA; CKPEIIMBAOLINECS MIPSIMBIC, TapaUICIbHOCTD U

- TOTOBHOCTB K CAMOBBIPAKECHHIO B MePHECHANKYIIPHOCTD NPSIMBIX M INIOCKOCTEH,

[Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE [yroJl MEXAY MPSIMBIMH, YTOJI MEXy NpsIMOit 1

[POSIBJISITH KAYeCTBA TBOPUECKOM [I0CKOCTBIO, YrOJI MEXKIY TIOCKOCTSIMH,

IMUYHOCTH; [pacCTOSHHUE OT TOYKH A0 IUIOCKOCTHU, PACCTOSHUE

OBJajieHHEe YHHBEPCAIbHBIMU MEK/1y NPSMBIMH, PACCTOSTHHE MEXILY

KOMMYHUKATHBHBIMH JACHCTBUSIMU: [IOCKOCTSIMHU;

a) oO1IeHue: - YMETh UCIIOJIB30BaTh MIPH PEUICHNH 3a/1a4

- OCYIIIECTBIIATH KOMMYHHKAIIMN BO M3ydeHHbIe (DAKTHI U TEOPEMBI TNIAHUMETPHH;

BCex chepax KU3HM; [YMEHHE OLICHUBATh Pa3Mepbl OOBEKTOB

- pacrio3HaBaTh HEBEpOAIbHBIE OKpY’KaIOIIero Mupa

cpencTBa OOIIEHNS, TOHUMATh

BHaYEHHE COIMAIBHBIX 3HAKOB,

[pacro3HaBaTh MPEIIIOCHUTKI

KOH(MJIMKTHBIX CUTYAllMi M CMATYaTh

KOH(ITUKTHI;

- Pa3BepHYTO U JIOTMYHO U3JIaraTh CBOIO

[TOYKY 3PEHHS C UCTIOJIb30BAHUEM

SI3BIKOBBIX CPE/ICTB
OK 06 IIposBnaTs - 0OCO3HaHHe 00yJaIOIIUMHUCS - YMETh ONIEPUPOBATh MOHATHUAMH: IPSIMOYTOJIbHAS
rpaxJaHCKO- [POCCHICKOH IpakIaHCKON CHCTeMa KOOPJAUHAT, KOOPJMHATHI TOYKH, BEKTOP,
MaTpUOTHYECKYIO MICHTUYIHOCTH; KOOPJIMHATHI BEKTOPA, CKAIIPHOE NPOU3BE/ICHHE,
[O3UIIHIO, - LIeJICHANPABICHHOE Pa3BUTHE [YTOJ1 MEXy BEKTOpaMu, CyMMa BEKTOPOB,
TeMOHCTPHPOBATH BHYTPEHHEH MO3UIMH JINYHOCTH Ha [TPOM3BEJCHUE BEKTOPA Ha YMCIIO; HAXOAUTDH C

TOMOIIBIO U3YYEHHBIX (POPMYIT KOOPIHHATEI
CEpEeAMHBI OTPE3KA, PACCTOSHUE MEXAY JBYMs
[TOUKaMUu;

-yMETh BEIOMPATH MOAXOSAIINN H3YIeHHBIN METO
U1l pELIeHUs 3a/1a4l, PACIIO3HABATh
MaTeMaTHIecKue (GaKkThl U MaTeMaTHIECKUE
MOJIENH B TIPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHISIX, B UCKYCCTBE; YMEHHE IPUBOIUTH
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OTHOILICHUIA,
[IPUMEHSTH CTAaHAAPTHI
AHTHKOPPYIIIHOHHOTO
MMOBEICHUS

KyJIBTYpBI, CIOCOOHOCTH CTaBUTh LIEITN
1 CTPOUTDH KM3HEHHBIE TIIaHBI;

B qacTy rpak1aHCKOTO BOCITHTAHMS:

- 0OCO3HAHUE CBOMX KOHCTUTYIIHOHHBIX
MpaB U 00sI3aHHOCTEH, YBaXKEHHUE
BaKOHa M MPaBOMOPSIKA;

- IPUHSTHE TPAAUIIHOHHBIX
HAMOHAJIBHBIX, O0IIEYEI0BEYECKUX
C'YMaHUCTUYECKHUX M JIEMOKPATHYECKHX
[ICHHOCTEH;

- TOTOBHOCTB TIPOTHBOCTOSATH
M/1€0JI0TUH DKCTPEMU3Ma,
HaMOHaIM3Ma, KceHo(hoOouH,
ITICKPUMHUHAIINHN 110 CONUATBHBIM,
[PETTUTHO3HBIM, PACOBBIM,
HalMOHAIBHBIM IIPU3HAKAM;

- TOTOBHOCTbH BECTH COBMECTHYIO
IMesITeNIbHOCTh B HHTEpECax
rpa’kIaHCKOTO OOIIEeCTBa, y9aCTBOBATh
B CAaMOYIIpaBJICHUU B
00111e00pa30BaTENbHON OpraHu3alri 1
IMeTCKO-IOHOIIECKUX OpraHU3aLUIX;

- YMCHUC B3aHMOI[eI>1CTBOBaTL C
COIIMAJIbHBIMU UHCTUTYTaMU B
COOTBETCTBHH C UX (GYHKIHUSIMH U
Ha3HAYCHHEM;

- TOTOBHOCTbH K TyMaHHUTapHOI 1
BOJIOHTEPCKOW AEATEIBHOCTH;
[MaTPUOTHYECKOTO BOCTINTAHUS:

- chopMUPOBAHHOCTH POCCUHCKOM
rpa)KIaHCKON HACHTHIHOCTH,
IMaTpUoOTHU3MA, YBAXKCHUA K CBOEMY
HApOY, 4YyBCTBA OTBETCTBEHHOCTH
nepen PoauHol, ropaoctu 3a cBOi
Kpali, cBOX0 PonuHy, CBOM SA3bIK U
KyJIBTYpY, IPOIILJIOE U HACTOSIIEE
MHOTOHAIIMOHAIBEHOTO Hapoaa Pocenwy;
- ICHHOCTHOE OTHOIICHHE K
rOCYZapCTBEHHBIM CHMBOJIAM,
MCTOPHYECKOMY U TIPUPOTHOMY
HaCJIEUI0, TTAMSITHUKAM, TPaJHIUsIM
Hapos0B Poccnn, noctimkenusm Pocenn
B HayKe, HCKYCCTBE, CIIOpPTE,
[TEXHOJIOIUSX U TPYLIE;

- vaeiHas yOeKICHHOCTh, TOTOBHOCTD K
ciTyx)eHuro 1 3amute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CYAbOY;
0CBOEHHBIE 00yUJaIOIIUMHUCS
ME>KIIpEeIMETHBIE TTOHATHS U
[YHHBepcallbHbIe y4eOHbIe AeHCTBUS
(peryisTUBHBIE, TO3HABATEILHEIE,
KOMMYHUKaTHBHBIE);

- CHOCOOHOCTB X UCIIONIb30BaHMS B
[103HABATEJILHON U COLUAIILHOM
ITPAKTHUKE, TOTOBHOCTH K
CaMOCTOSATEILHOMY TIJIAHUPOBAHHIO U
OCYIIIECTBIICHHUIO YUeOHOM
MEATCIBbHOCTH, OpTraHU3allun y‘le6HOFO
COTPY/THUYECTBA C MeIarOTHUECKIMHU
[paOOTHHKAaMH U CBEPCTHUKAMH, K
[Y4aCTHIO B IOCTPOCHUH
MHIMBHyaJIbHOI 00pa30BaTeIbHOM
[TPaCKTOpHH;

TpUMEpPbl MATEMAaTUYECKUX OTKPBITUI
[poccuiickoif 1 MUPOBOM MaTeMaTHUECKON HAYyKU.
- YMETb ONIEPUPOBATh MOHATUSAMU: CIIy4alHbII
OIIBIT U CITy9aifHOE COOBITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMETh BBIYNCIIATD
BEPOSITHOCTD C UCTIOJIB30BAHUEM TPAYUIECKUX
METO/I0B; IPUMEHSTH (POPMYJIBI CIIOXKEHHS U
[YMHOKEHHUS BEPOSITHOCTEH, KOMONHATOPHBIE
(baxThbl 1 GOPMYIIBI IPU PELICHUH 337134,
OLICHNBATh BEPOSITHOCTU PEAJBHBIX COOBITHH;
3HAKOMCTBO CO CIIy4alHBIMU BeIMYMHAMY;
[YMEeHHE IPUBOIUTH IPUMEPHI NIPOSBICHUS 3aKOHA
OOJIBIINX YUCEN B IPUPOHBIX U OOIIECTBEHHBIX
STBIICHUSIX
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- OBJIaJICHHEC HABBIKAMH YUCOHO-
MCCiie10BaTeNIbCKOM, MPOEKTHOM U
COIMAJIbHON IESITEIbHOCTH

OK 07 ConelicTBOoBaThH
COXPaHEHHIO
OKpYyXarollei cpensl,
[pecypcocOepexeHuIo,
MPUMEHSATH 3HAHUS 00
M3MEHEHHNH KJIMMATa,

- HEe IPUHIMATh IEHCTBHSA, TPUHOCSIINE
Bpen OKpY’KarolLleil cpene;

- YMETh IPOTHO3HPOBATH
HEOIArOTPHUATHBIC YKOJIOTHICCKIE
MTOCTIECACTBHS MIPEAIPUHIMAEMBIX
IneNCcTBUM, IPEAOTBpAILATh UX;

- YMETh OTIEPUPOBATH MOHATHAMH: (DYHKIIHS,
HeTIpepbIBHAS (QYHKIIHSA, TPOM3BOIHAS,
repBOOOpasHast, ONpPeACICHHBI HHTETPAIT; yMETh
HaXOJWUTh MIPOU3BOAHBIC JIEMEHTAPHBIX (DYHKITHH,
MCTIONB3Ys CIIPABOYHBIE MaTEPHAIIBI; HCCIIEA0BATh
B IPOCTEHINNX CIIydasx (GyHKIMH Ha

[IPUHITHIIB] - pacIIPUTDH OTBIT JAESTEIBHOCTU MOHOTOHHOCTB, HAXOJIUTh HauOOJIbIINE U
OepeXITUBOTO PKOJIOTUYECKOM HaIpaBIEHHOCTH; HarMeHbIINE 3HaYeHUs! (YHKIUH; CTPOUTH
[IPON3BOJICTBA, - pa3palaTbIBaTh IUIaH PEIICHUS rpaK¥ MHOTOWICHOB C MCIIOJIb30BaHUEM
b pexTnBHO [pOOJIEMBI C yUETOM aHalu3a amnmapaTta MaTeMaTH4eCKOro aHalIu3a; MPUMEHSTh
IneiicTBoBaTh B MMEIOIUXCS MaTepPHUAIbHbIX U TPOU3BOJIHYIO IIPU PELICHUH 3a/1a4 Ha JIBUXKEHUE;
Ype3BbIUaiHbIX HEeMaTepUaIbHBIX PECYPCOB; [peIIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3aa4l Ha
CUTYaIIsIX - OCYILIECTBIIATH LIC/ICHANPABJICHHBI  [HAHOONBINNE ¥ HANMEHBINNE 3HAUCHHUS, Ha
[TOMCK IIEPEHOCA CPENICTB U CIOCOOOB  [HAXOXKICHHE ITyTH, CKOPOCTH M yCKOPCHUS;
IneficTBHA B MTPOQECCHOHATIBHYIO CPENY; |- YMETh OIIEPUPOBATh IIOHATHSIMU: IBI)KCHHE B
- YMETh NIEpEHOCHUTH 3HAHHSA B MIPOCTPaHCTBE, MOA0OHBIE (PUTYpHI B
[TO3HABATEJILHYIO M IIPAKTHIECKYIO [IPOCTPAHCTBE; HCIIOJIb30BATH OTHOLIICHHUE
00J1aCTH KU3HEEATEIHLHOCTH; TuTOIa e TOBEPXHOCTEH 1 00HEMOB TOTOOHBIX
- IpeIaraTe HOBBIE MPOEKTHI, (buryp npu pereHun 3aaad;
OLIEHUBATh UACH C MTO3UIMU HOBU3HBI, [- YMETh BBIYHCIISTH TEOMETPHUUECKUE BETMUNHBI
OpUTHHAJIBHOCTH, IPAaKTUYeCKO (IMHa, yroJ, Iomais, 00beM, oAb
BHAYNMOCTH; MOBEPXHOCTH), UCTIOJIb3Ys U3y4YEeHHbIE (POPMYIIBI U
- TaBaTh OLICHKY HOBBIM CUTyallUsIM,  [METOABI
BHOCHTH KOPPEKTUBBI B JICSTEINBHOCTb,
OLIEHNBATh COOTBETCTBHE PE3yIbTATOB
LeITsIM
11K 1.2, IIK 5.1, IIK
6.3
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2. CTPYKTYPA U COJEP)KAHUE YYEBHOTI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThI

O0BbeM yacoB

1 CEMECTPE, IK3aMEHa BO 2 CceMeCTpe

O0beM yueOHOT0 mpeaMeTa 286
O0beM yueOHBIX 3aHATHH 280
B TOM YHCJIC:
TEOPETHYECKOE 00yUCHUE 202
1a00PaTOPHO-TIPAKTUYECKUE 3aHATHUS 78
Koncyabranumn 2
IIpomesxkyTounas arrecranus B popme nuddepeHuMPOBAHHOIO 3a4€Ta B 4
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2.2. TemaTnuyeckuii mjiaH u cogep:xanue yueonoro npeamera MATEMATHUKA

HpaKTqucxoe 3aHATUC

Tema 1.8

Conepkanue y4eOHOr0 MaTepuaa

HaumeHnoBaHnue pa3aesioB u Copep:xaHue y4ed0HOro MaTepuaJa (0CHOBHOE H NMPo(deccHOHAIHLHO-OPHEHTHPOBAHHOE), O6Bbem dopmupyemble
TeM JadopaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIATHOW MOAYJIb (IPH HAJTUYMH) 4acoB KOMIIeTEeHIUH
1 2 3 4
OcHoBHOE coiep:kaHue
Pa3gen 1. IToBTOpeHne Kypca MaTeMAaTHKH OCHOBHO IIKOJIBI 26
Tema 1.1 Coneprkanne yqaeOHOTO MaTepHaa
Lens u 3a1aun MaTeEMaTHUKU bazoBble 3HaHMS M yMEHHUS 110 MaTeMaTHKE B IPO(eCCHOHAIBHOM U B ITOBCEIHEBHON
IIPH OCBOEHMH CIIENUAILHOCTH | IesTenbHOCTH. [loHMMaHne 3HAaYNMOCTH MAaTEeMaTHKN B H3YYCHUH MIPUPOTHBIX U OOIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI. YMETh PACIO3HABATH MPOSABICHHUE 3aKOHOB MAaTEMAaTHKH B UCKYCCTBE.
IIpumepsl MaTeMaTUYECKUX OTKPBITUI POCCUHCKOM U MUPOBOM MaTEMaTUYECKON HAYKH. 2
KomOuHHpOBaHHOE 3aHsITHE
Tema 1.2 Coneprkanue y4eOHOro MaTepuaia
Uucna 1 BBIYUCICHUS. JlelicTBUS HaJ MOJIOKUTEIBHBIMH U OTPUIIATETIbHBIMY YHCIaMU, OOBIKHOBEHHBIMHU U JIECSITUYHBIMU
BripakeHns u npeoOpazoBaHus | apobsmu. DopMyJibl COKPAIEHHOr0 yMHOXeHUsL. [Ipu3Haku nenumoct. Anroput™ EBkimza. 4
3HAKOMCTBO C MTO3UIIMOHHBIMH CHCTEMaMH CUHUCIICHUS.
KoMOuHHpOBaHHOE 3aHSTHE
Tema 1.3. IIpodeccHoHANBHO-OPMEHTHPOBAHHOE CO/IepkaHNe (coaepKaHue MPUKJIATHOT0 MOAYJIs)
I'eomeTpust Ha MIOCKOCTH Buapl muiockux GUryp u Mx rioniapb.
[TpakTHKO-OpHEHTHPOBAHHBIE 331a4H B Kypce T€OMETPUH Ha INIOCKOCTH 2
IIpakTuueckoe 3aHsATue OK-01, OK-02, OK-
03, OK-04, OK-05,
Tewma 1.4 Coneprkanne yqeOHOro MaTepuaia OK-06. OK-07
[IporieHTHBIC BRIYUCICHUS ITpocThle MPOIEHTHI, pa3Hble cHOCOOB! MX BhIYUCICHHS. CII0KHBIE IPOIIEHTH IIR,' 1.2
[IpaxkTuyeckoe 3aHATHE 2 ’
Tema 1.5 Copepxanrie yaeOHOTO MaTepuaia
CaoiicTBa cTENEHH C [ToHsATHE CTENEHN C TIOOBIM PalMOHAIBHBIM ITOKA3aTEIIEM.
palMOHAIIBHBIM U KombunmpoBanHOE 3aHATHE 2
JEeUCTBUTEIBHBIM
2noKa3aTessMu
Tema 1.6 Cojeprxanue yueOHOro MaTepuaia
IlpeobpaszoBanue BeIpakeHHit ¢ | [ToHsATHE KOPHS N-OM CTEIEHHU U3 IEHCTBUTENBHOrO Yrcia. CBONCTBA KOPHS N-OM CTEIEHU. 2
KOPHSIMU N-OH CTENEHU [TpeoOpa3oBaHKe MPpaMOHAIBHBIX BBIPAKEHUN
KomOnHMpoBaHHOE 3aHsTHE
Tema 1.7 Cojeprxanue yueOHOI0 MaTepuaia
VYpaBHEeHUs U HEpaBEHCTBA JluneiiHble, KBaJpaTHbIC, IPOOHO-IMHEIHbBIC YPaBHEHHUS 1 HEPABEHCTBA 4
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CucteMsl ypaBHEHUH U

Cnoco0bI peneHust CUCTeM JIMHEWHBIX ypaBHeHHH. [ToHsTus: Matpuna 2x2 u 3x3, onpeaenuTesb

HEpaBEHCTB Matpuilsl. Metox [Naycca. CucteMbl HeTMHEWHBIX ypaBHeHUH. CHCTEMBI HEPaBEHCTB 6
KomOnHmpoBaHHOE 3aHATHE
Tema 1.9 Coneprxkanne yqeOHOTO MaTepHaa
BxonHoi#t KOHTpOJIBL Brrancenus u npeoOpa3oBaHus. Y paBHEHHS U HEpaBeHCTBA. | eoMeTpHs Ha IMIIOCKOCTH. 2
KontponsHas padora
Pa3gen 2. @yHkuum, HX CBOiicTBA. 12
Tema 2.1 Coneprxkanne yqaeOHOTO MaTepHaia
OYHKIMH, UX CBOMCTBA. Omnpenenenne QyHKIUN OJHON epeMeHHOH. O0macTh onpeaeneHust U 00acTh 3HaueHni. Kopan
CriocoObI 3amanus (HYHKIHH. ¢yaKnrn. CHMMETPUYHOCTh, MOHOTOHHOCTD (DYHKITHIA. 4
KomOnHMpOBaHHOE 3aHsTHE
Tema 2.2 Coneprxanne yd4eOHOTO MaTepHraia
I'padpuku GyHKIMIT OTHON Jlunetinas GyHKIMs ee cBoiicTBa U rpaduk. KBagpaTnuHas QyHKINA, €€ CBOWCTBA U TpaduK. OK-01. OK-02. OK-
MEPEMEHHOI. OOpatHas QyHKIHS. y )
’ KOI\I/)I6I/IHI/Ip((1:]}3]aH:O€ 3aHsITHE 6 03, OK-04, OK-05,
OK-06, OK-07
Tema 2.3 Coneprxanne yd4eOHOTO MaTepHaia
BxonHo#t KOHTpOJIB OyHKINH, X CBOWCTBA U TPapuKH. 2
KonrponbHas pabora
Pa3gen 3. Crenennas pyHkuus 10
Tema 3.1 Conepxanne yd4eOHOTO MaTepHala OK-01, OK-02, OK-
Crenennas QpyHKuus, ee ®yuknun y = VX ux cBoiicTBa u rpaduku. CTeneHHble GYHKIHMH, HX CBOMCTBA U IPadUKIL 03, OK-04, OK-05,
CBOHCTBA. KoMOHHUpOBaHHOE 3aHsTHE 2 OK-07
Tema 3.2 Copepxanre yaeOHOTO MaTepuaia
Pewenue uppannoHaibHbIX PaBHOCUIIBHOCTB UppaLMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB. MeTobl ux peuieHus. Penienue
ypaBHEHHI 1 HEPABEHCTB UPPALMOHAJIBHBIX YPaBHEHHI 1 HEPABEHCTB 6
KoMOuHHpOBaHHOE 3aHTHE
Tema 3.3 Copepxanne yaeOHOT0 MaTepuaa
BxonHo#l KOHTpOJIb Omnpenenenne creneHHoi GyHKmn. Mcrnonp3oBaHne ee CBOMCTB NP peIIeHNH YpaBHEHUH 1
Crenenu u kopHH. CTeneHHass | HepaBEHCTB 2
G yHKIHSA. Kontponsnas padora
Pa3gen 4. Iloka3aTeabHasg GyHKOUSA. 10
Tema 4.1 CojneprxaHue yaeOHOr0 MaTepHuaia
HOKVaSaTem’Haﬂ pymicu, ee CreneHb ¢ MPOU3BONIBHBIM JEHCTBUTENBHBIM NOKa3aTeneM. OnpeeneHne MoKa3aTeaIbHON OK-01, OK-02, OK-
CBOHCTBA (byHKIMH, ee CBOWCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHHEM IT0Ka3aTeNIbHON ()yHKIUH. 03, OK-04, OK-05,
Pemienne nokasarenbHbIX YpaBHEHUH (yHKIMOHAIBHO-TPAQHIECKUM METOIOM 4 OK-07

KOM6I/IHI/[p0BaHHO€ 3aHATUC

Tema 4.2

Copepxanne yaeOHOTo MaTepualia
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Pemtenue noka3aTenbHBIX
YpaBHEHUH U HEPABEHCTB

Pemrenue noka3aTenbHBIX ypaBHEHUN METOIOM ypaBHUBAHUS IOKa3aTeNel, METOJJOM BBEACHUS
HOBOM IepeMeHHOH, (PyHKIIMOHATFHO-TpapMIeCKUM METOJOM. Pelerne mokazaTebHbIX
HEPaBEHCTB

[IpakTuueckoe 3aHsaTue

Tema 4.3 Coneprkanne yqeOHOTO MaTepHaia
CucteMbl ITOKa3aTEIbHBIX Pemenne cucteM rMoxas3aTenbHbIX YPaBHEHUH 4
YpaBHEHHUH KoMmOnHNpOBaHHOE 3aHTHE
Tema 4.4 Coneprkanne yqeOHOTO MaTepHala
BxozmHO# KOHTPOIIb Pemenne mokas3aTenpHBIX YpaBHEHUI METOIOM YpPaBHUBAHUS MTOKa3aTeIel M METOJIOM BBEICHUS
Pemenne 3anau. HOBOW nepeMeHHOM. PerreHne noka3arenbHbIX HEPABEHCTB 2
IMokazaTenpHas QyHKIU. KonTponsHas pabora
Pa3gea 5. Jlorapupmel. Jlorapudpmudeckas pyHkuus 20
Tema 5.1 Coneprxanne yd4eOHOTO MaTepHuaja OK-01, OK-02,
Jlorapudm uucna. lecatuunsiil | Jlorapudm umcina. JlecATHIHBIN U HATYPATBHbIH JIOTapU(PMBI, YHCITO € OK-03, OK-04,
1 HAaTypaJIbHBIN JIOTapU(MBL, KoMOUHMPOBAHHOE 3aHATHE 2 OK-05, OK-07
YHUCIO € IIK 1.2
Tema 5.2 Coneprkanne ydeOHOTO MaTepHaja
CaoticTBa JoraprudmoB. Caoiicta norapupmon. Oneparus JorapuGMUpOBaHISL. 4
Omnepanust norapudmMupoBaHus KomOnHMpOBaHHOE 3aHSITHE
Tema 5.3 Conepxanne yd4eOHOTO MaTepHala
Pewrenue norapupmMuueckux [MonsiTre norapupmudeckoro ypasHenus. Onepanus MOTEHIUPOBaHUs. TpH OCHOBHBIX MeTOa
YpaBHEHUH U HEPABEHCTB petenust JorapupMUIECKUX ypaBHeHUH: (yHKIMOHATBHO-TpadUueCKUii, METO]I TOTEHIIMPOBAHUS,
METO/ BBEJICHHsI HOBO nmepeMeHHo. Jlorapudmudeckre HepaBeHCTBA 4
KoMOHHUpOBaHHOE 3aHsITHE
Tema 5.4 Copepxanne yaeOHOTO MaTepuaa
Cucrtembl JorapupmMuUIecKux AJNTOPUTM pEIISHUS CUCTEMBI YpaBHEHUH. PaBHOCHIIBHOCTE JTorapu(MHUECKUX YPaBHEHUH U
ypaBHEHUI HEPaBEHCTB 2
KomOnHnpoBaHHOE 3aHATHE
Tema 5.5 Copepxanne yaeOHOT0 MaTepuaia
Jlorapudmudeckas pynkuus, ee | Jlorapudmudeckas GYHKIHUS U €¢ CBOHCTBA 4
CBOMCTBA KomOnHnpoBaHHOE 3aHATHE
Tema 5.6 IIpodeccuoHaNBbHO-OPHEHTUPOBAHHOE CO/IepPKaHMe (CoaepKaHUe MPHUKJIATHOT0 MOIYJIA)
Jlorapudmsl B mpupoae u 2
TEXHUKE
[Tpumenenne sorapudma. Jlorapudmudeckas crmpans B npupoae. Ee MmaremaTnueckue cBoiicTBa
IIpakTuueckoe 3aHsiTUE
Tema 5.7 Copepxanne yaeOHOTo MaTepuala
BxoaHoit KOHTpOJIb Jlorapudmuaeckast pyHkuus. Permenne npocTelmmx JorapuMUIecKuX ypaBHEHUI
Pemienue 3anmay. Jlorapugmer. KonrpoinsHas padora 2

Jlorapupmudeckast GpyHKums.
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Pa3ngen 6. OcHoBbI TpUroHoMerpuu. Tpuronomerpuyeckue (pyHKIuu

46

Tema 6.1

Tpuronomerpuueckue GpyHKINU
IIPOM3BOJIBHOTO yIJIa, YHCIA.
Panuannas u rpagycHas Mepa

Conepxanue y4eOHOTO MaTepuaia

Pannannas MEpa yria. HOBOpOT TOYKH BOKPYT Ha4daJla KOOpAUHAT. Onpez[eneHMe CUHyca,
KOCHHYCa, TAHI'€HCA U KOTaHI'€HCA. 3Haku CHHYCa, KOCMHYCa, TAHI'€HCAa 1 KOTAaHI'€HCA 110
YETBEPTAM. 3aBHCHMOCTD MEXAYy CHHYCOM, KOCHHYCOM, TAHI'€CHCOM U KOTAHI'€HCOM OJJTHOTO U TOTO

yrina Ke yria 0
KomOnHmpoBaHHOE 3aHATHE

Tema 6.2 Coneprkanne yqaeOHOTO MaTepHala

OcHOBHBIE Tpuronomerpuueckne ToxkaecTsa. CHHYC, KOCHHYC, TAHT€HC W KOTAHT'€HC YTJIOB Ol ¥ - o.. PopMyIis

TPUTOHOMETPUYECKHE TIPUBEICHUS 4

TOK/IECTBA. KomOunmpoBanHOE 3aHATHE

DopMyJIbl IPUBEACHUS

Tema 6.3 Coneprkanue y4eOHOro MaTepuaia

CuHyc, KOCHHYC, TaHT€HC CymMmMa 1 pa3HOCTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JABOMHOTIO yTJa.

CYMMBI M Pa3HOCTH JIBYX YIJIOB | DopMyJIbl MOJOBUHHOTO yria. [IpeoOpa3oBaHusi CyMMBbl TPHTOHOMETPUYECKUX (YHKINH B

CuHYC ¥ KOCHHYC JBOMHOTO NIPOM3BEICHUE U ITPOU3BECHUS B CYMMY. BhIpaskeHne TpUroHOMeTpruuecKux (QyHKIUIA yepes 8

yrna. ®opMyssl HOJIOBUHHOTO TaHTeHC MOJIOBUHHOTO aprymeHTa. [IpeoOpazoBaHus MpOCTEHIIMX TPUTOHOMETPHUECKHUX

yria BBIPAKEHUNI
KomOuHnpoBaHHOE 3aHATHE

Tema 6.4 Copepxanne yaeOHOTO MaTepuaa

Tpuronomerpuyeckue O0nacTh Onmpee/iCHHsI 1 MHOYKECTBO 3HAYCHUI TPUroHOMeTpUYecKux (pyHKIuit. YETHOCTD,

(YHKIMH, UX CBOHCTBA HEYETHOCTD, IEPHOIUYHOCTE TPUTOHOMETpHUIECKHX QYHKIMH. CBOMCTBA U rpad UKy (HYHKIMH

rpaguxn y =sin X, y =cos X, y =tgX, y = ctgx 6
KomOnHMpoBaHHOE 3aHsTHE.

Tema 6.5 Conepxanne yd4eOHOTO MaTepHala

[Ipeob6pazoBanue rpaukoB Cxatue ¥ pacTshkeHHe rpaduKoB TPUTOHOMETPHYECKUX (PYHKIUH.

TpuroHomerpuyeckux Gynkiuii | IlpeobpazoBanue rpa@UKOB TPUTOHOMETPHUCCKUX (DYHKIHI 2
IIpakTuueckoe 3aHsTUE

Tema 6.6 IIpodeccHoHANBLHO-OPHEHTHPOBAHHOE CO/IepKaHMe (coaepKaHue MPUKJIATHOT0 MOAYJIs)

Onucanue Npou3BOACTBEHHBIX | MCMOB30BaHNE CBOMCTB TPUTOHOMETPHIECKUX (DYHKIINH B MPO(ECCHOHANBHBIX 3a/1auax.

MIPOIIECCOB C TIOMOIIBIO Vcnonp3oBanue rpadukoB (GyHKIWHA A7 H3YUIESHUS IPOLIECCOB U 3aBHCUMOCTEH NPH pelIeHHN

rpadukoB QyHKIMH 3a/1a4 3 IPyruxX yaeOHBIX MPEIMETOB U 3aJ1a4 U3 PA3IMUHBIX 001acTell HAYKH M PEATbHOM JKU3HH. 4
IIpakTuueckoe 3aHsTHE

Tema 6.7 Copepxanne yaeOHOTo MaTepuaia

ObpatHsie Ob6patHble TpuroHOMeTpHUueckue pyHkum. VX cBoiicTBa u rpadukn 4

TPUTOHOMETPHYECKHE QYHKIMH | KOMOMHMPOBAHHOE 3aHATHE

Tema 6.8 Tpuronomerpuueckue | CozaepxaHue yaeOHOT0 MaTepuaia

YPAPHEHIET I HEpABenietn YpaBHeHHe COSX = a. YpaBHeHHe SiInX=a . YpaBHeHus th =a Cth =a B
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Pemenue TpUroHOMETpUYECKUX YPaBHEHUHM OCHOBHBIX THIIOB: IPOCTEHIIINE TPUTOHOMETPUIECKHE
YpaBHEHUsI, CBOASAIINECS K KBAIPATHBIM, PEIIacMbIe Pa3I0KCHUEM Ha MHOXKUTEIH, OTHOPOIHBIE.
[Ipocreiimye TPUroHOMETPUYECKHE HEPABEHCTBA

KomOnHMpoBaHHOE 3aHATHE.

Tema 6.9 Coneprkanne yqeOHOTO MaTepHaia
Cuctembl TpuroHoMeTpuyeckux | CHCTEMBI MPOCTEHITHX TPHTOHOMETPHIECCKHX YPaBHEHHIH 2
YpaBHEHHUH KoMmOnHNpOBaHHOE 3aHTHE
Tema 6.10 Coneprkanne yqaeOHOTO MaTepHaa
BxomHO KOHTPOJIb. [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX BBIpaKCHHH. PeleHre TpHroHoMEeTpU4eCcKIX ypaBHEHUH
Pemenne 3agau. OCHOBBI 1 HEPAaBCHCTB B TOM UHCJIE C HCIIOJIb30BAHNEM CBOMCTB (DYHKIMH.
TPUTOHOMETPHH. KonrponbHas padora 2
Tpuronomerpuueckue GpyHKINN
Pa3znen 7. YpaBHeHHsI M HEpaBeHCTBA 18
Tema 7.1 Coneprkanne ydeOHOTO MaTepHaja
PaBHOCUIBLHOCTL ypaBHEHHA U | PaBHOCHIBHOCTD ypaBHEHHMIT U HepaBeHCTB. OnpenencHus. OCHOBHBIC TEOPEMBI PaBHOCHIBHBIX
HepaBeHCTB. O6Iue METO b repexojiax B ypaBHEHHX U HepaBeHCTBax. OOIIMe METO/IbI PEIICHHsT YPaBHEHHUI: Tepexo]] OT
pereHus paBeHCTBa QYHKIMH K PABEHCTBY apr'yMEHTOB Ui MOHOTOHHBIX (DYHKLIUH, METOJ] pa3iIOKEHHsI Ha 2
MHOXKUTEJIH, METOJ] BBEICHHS HOBOW NEepeMEeHHOH, ()yHKIIMOHAIBHO-TpapIeCcKuii MeToT
KoMOHHUpOBaHHOE 3aHsTHE
Tema 7.2 Coneprkanre yueOHOro MaTepuasia OK-01. OK-02. OK-
I'paduueckuit METO ] peIeHUsI OO611Me METO/IbI PEIICHUS] HEPABEHCTRB: MEPEX0/] OT CPABHEHHUS 3HAUCHHH ()YHKIIMN K CPABHCHHIO 03 OI’(-O 4 OI’(-OS
ypaBHEHMH, HEPABEHCTB 3HAYEHHUH apryMEHTOB JJIsl MOHOTOHHBIX (DYHKIIMH, METOJI HHTEPBAJIOB, (PyHKIIMOHAILHO- (,)K-O 6 é)K-O? ’
rpaduyeckuii Mmeron. ['paduueckuii MetTos penieHus] ypaBHEHHH 1 HEPABEHCTB 2 III} 5.1
KoMOMHMpPOBAHHOE 3aHATHE )
Tema 7.3 Copepxanne yaeOHOT0 MaTepuaia
VpaBHEHUS U HEPABEHCTBA C Omnpenenerne Moayist. PackpeiTue Moayns mo onpenenenuto. [IpocTeiimme ypaBHeHUS U
MOJTyJIeM HepaBeHCTBa ¢ MoyneM. [IpuMeHeHne paBHOCHIIBHBIX TIEPEX0/I0B B ONPEIEIEHHBIX THIIAX
ypaBHEHHH ¥ HEPABEHCTB C MOJIYJIEM 2
KomOnHMpoBaHHOE 3aHsTHE
Tema 7.4 Conepxanne y4eOHOTO MaTepHuaia
YpaBHEHUS 1 HEPABEHCTBA C 3nakoMcTBO ¢ mapamerpoM. [Ipocreiiime ypaBHEeHNs 1 HEPABEHCTBA C TapaMETPOM 4
rapameTpamu KomOnHMpoBaHHOE 3aHsTHE
Tema 7.5 IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE COJIePKaHNe (CoAepPKAHNE MPHUKJIATHOI0 MOAYJIA)
CocraBieHue U pelieHne Pemenne TekcTOBBIX 33/1a4 PO ecCHOHANBHOTO cojep)kanus. [IpumeneHne ypaBHeHUH,
npodecCHOHANBHBIX 3a/1a4 C HEpaBEHCTB, MX CUCTEM JIsl pEILICHUs] MaTEMaTHIECKHX 3a/a4 1 33/1a4 U3 pa3sInuHbIX 00sacTer
TIOMOIIBIO YpaBHEHUH HAaYKH U peasbHOM )KHU3HHU. 6
[TpakTHyeckue 3aHATHS
Tema 7.6 Cojeprxanue yueOHOI0 MaTepuaia
Pemenue 3anau. YpaBHeHus u OO01me MeToAIbl pelieHNs ypaBHEHHH. YpaBHEHMs 1 HEPABEHCTBA C MOJIYJIEM M C IapaMeTpamMu 2

HEPABCHCTBA

HpaKTqucxoe 3aHATUC
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Pa3nen 8. KomniekcHble uncia 10
Tema 8.1 Cojeprxkanue yueOHOr0 MaTepuaia OK-01. OK-02
KomrnekcHble yncia [MonsiTre xomekcHoro uucia. ConpspkeHHbIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apTyMEHT OK- 03’ OK-0 4’
KOMILTEKCHOTO uncia. dopMa 3amrucu KOMIUIEKCHOTO YHcia (TeOMEeTpHYecKast, 4 OK-0 5’ OK-07’
TPUTOHOMETpUYECKast, anredpandeckast). ApupMeTHIecKrue ASHCTBIUS ¢ KOMIUIEKCHBIMHU YHCIAMHU ’
KomOnHMpoBaHHOE 3aHATHE
Tema 8.2 Coneprkanne yqeOHOTO MaTepHala
[TpumeHeHNE KOMITIIEKCHBIX BrInonHeHNE pacueToB ¢ MOMOIIBI0 KOMITIEKCHBIX YHcell. [IprumMeps! HCONb30BaHNS 6
qHcen KOMIUIEKCHBIX YHCEI
[TpakTHyeckoe 3aHsITHE
Pa3gen 9. Ilpenea pyHkuuu 14
Tema 9.1 Coneprxanne yd4eOHOTO MaTepHuaja
Uucnosas mocnenoBaTeNbHOCTh | OnpeeeHre YHCIOBOU MOCIIEI0BATENFHOCTH U CIIOCO0BI ee 3ananus. Apupmerndeckas U
reoMeTpuueckas nporpeccun. CBOHCTBA YHCIOBBIX MOCIeR0oBaTenbHOCTEH. Onpenenenue mpeaena 2
TIOCJIEI0BATENILHOCTH. BhIUNCIeHHE IpeieNioB MOCIeA0BATEILHOCTEH
KomOuHMpOBaHHOE 3aHITHE
Tema 9.2 Coneprxanne yd4eOHOTO MaTepHuaia
Teopems! o npenenax GpyHxkuun | Onpeneserne npeaena GyHKIHUE B TOUKE U Ha o0, [ coMeTpHYecKast WILTIoCTpaust. BeckoHeqHo
MaJible ¥ OeckoHeuHo Oospune pyHKInU. CBsA3b MeXly HUMHU. TeopeMsl o mpeaenax.
0 0 OK-01, OK-02, OK-
{;} [6} 4 03, OK-04,
Heonpenenennoctu Buja: , .
KoMOUHHpOBaHHOE 3aHSITHE
Tema 9.3 Copepxanne yaeOHOTO MaTepuaia
3amMeuaTenbHbIe TPEaeIbl IlepBrIit 3aMeuaTenbHbIE IPEETbl, CICACTBHA. BTopoii 3aMevaTenbHbIN Ipesien, CIeACTBHA.
Brruncienne npenesioB GyHKIMHA, HCHONB3YsI TEOPEMBI O Mpeaenax 6
KomOnHMpOBaHHOE 3aHsTHE
Tema. 9.4 Cojeprxanue yueOHOr0 MaTepHuaa.
BxomHO# KOHTPOJIB. Brruncienue npenesnoB QyHKIHMA, HCHIOIB3Ys TEOPEMBI O MpeJeiax U 3aMedaTeIbHbIe IpeIelIbl.
Pemenne 3anau. Beruncnenue KonrponbHas padora. 2
TIPE/IETIOB.
Pa3gen 10. IIpousBoanasi pyHKIMH, ee IPUMEHEHHE 34
Tema 10.1 Cojeprxanue yueOHOro MaTepuaia
IonsATue nponu3BoAHOM. [Mpupamenne aprymenra. [lpupamenne GpyHkunn. 3agaun, TPUBOASIINE K HOHATHIO ITPOU3BOHOM. OK-01, OK-02, OK-
DopMyITE U IpaBIiIa OmnpeneneHue Npou3BOAHON. AJITOPUTM OTBICKAHUSI TPOU3BOAHOM. 2 03, OK-04, OK-05,
i depernmpoBanus KoMOUHUPOBAHHOE 3aHSATHE OK-06, OK-07
IIK 6.3
Tema 10.2 Copepxanrie yaeOHOTo MaTepuala
[Tpou3BOIHBIE CYMMBI, Dopmynsl nuddepermmponanvist. [Ipasmira quddepeHmpoBaHms
PA3HOCTH POU3BELCHHUS, KoMGHHHPOBAaHHOE 3aHATHE 4

JaCTHOT'O
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Tema 10.3
[IpousBonHsie
TPUTOHOMETPUIECKUX
¢ysakunit. [IponszBogHas
CII0KHOH (QyHKIMH

Conepxanue y4eOHOTO MaTepuaia

Onpenenenne ciaoxHoi Gynkunu. [IponssonHas Tpuronomerpudeckux GyHkimid. [IponsBoanas
CIIOKHOH (QyHKIMH

KomOunmpoBaHHOE 3aHATHE

Tema 10.4
[lonsiTHE O HEMPEPBHIBHOCTH
¢yHKIMH. MeTo HHTEpBaIoB

Coneprkanne yqeOHOTO MaTepHala

[Nonsarue HenpepsBHON QyHKINH. CBOICTBa HepephIBHOH (PyHKIHH. CBA3b MEXIY
HETPEPEIBHOCTHIO U T (HEepeHIINPYEMOCThI0 (GYHKIIMH B TOUKE. ANTOPUTM PEIICHUS HEPABCHCTB
METOJIOM HHTEPBAJIOB

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 10.5
I'eomerpuueckuii u
(bu3HYECKU CMBICIT

Copneprkanne yaeOHOr0 MaTepuania

IeomeTpraeckuii CMBICIT IPOU3BOTHON (PYHKITUHN — YTIIOBOH KO3 (UIIMEHT KacaTeIbHON K
rpaduky GyHKIUH B TOUKe. YpaBHEHHE KacaTelbHOH K TpaduKy QyHKIMH. AJITOPUTM

TIPOU3BOIHOM y — f (X)
COCTaBJICHUSI YpaBHEHHS KacaTebHOH K rpaduKy QyHKINH
KomOnHMpOBaHHOE 3aHITHE

Tema 10.6 Coneprxanne yd4eOHOTO MaTepHraia

Du3n4YecKnii CMBICT
MIPOU3BOJIHOM B
po¢eCCHOHATBHBIX 3a7a9ax

dOm3ryecKuit (MeXﬁHH‘IeCKHﬁ) CMBICJI HpOHSBO,Z[HOﬁ — MI'HOBCHHAs CKOPOCTb B MOMCHT BPEMCHHU

t: v=S'(t)

HpaKTHI{ecxoe 3aHATUC

Tema 10.7
MOHOTOHHOCTB ()yHKIIHH.
Touku skcTpeMyma

Copneprxanue yaeOHOro MaTepuania

Bo3spacranue u yObIBaHUE (YHKLUH, COOTBETCTBUE BO3PACTAHUS U YOBIBaHUS HYHKINH 3HAKY
npon3BoaHOM. [ToHATHE PON3BOIHOM BBICILETO MOPSIKA, COOTBETCTBUE 3HAKA BTOPOI
MIPOM3BOIHOM BBIIYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha OTpe3Ke. 3a7auy Ha MAKCUMYM U MUHHMYM.
[ToHATHE aCUMMTOTHI, CIOCOOBI UX ONIPEAENICHHUS. ANTOPUTM HCCIEI0BAHUSA QYHKIIUHN U
MOCTPOEHHs ee rpaduka ¢ TOMOIIBI0 MPON3BOAHOU. [IpoOHO-NTMHEiHAs QyHKIMS

KoMOuHHpOBaHHOE 3aHSTHE

Tema 10.8
HccnenoBanne GyHKIMA 1
MIOCTPOCHHE TPaPHUKOB

Copepxanne yaeOHOT0 MaTepuaia

HVccrenoBanne GyHKIIMKM HA MOHOTOHHOCTPD U IIOCTPOEHHUE IPa)uKOB.

KoMOuHMpoBaHHOE 3aHATHE

Tema 10.9
Haubonsiree n HauMeHbIIIEE
3Ha4eHUS PYHKINU

Copepxanne yaeOHOT0 MaTepuaia

Haxoxnenne HanOoIbIIero 1 HAMMEHBIIET0 3HaYeHUH (yHKIUNA, TOCTpOeHUE TPaPUKOB
MHOTOWIECHOB C MCIIOJIF30BAHMEM allapaTa MaTeMaTHYECKOro aHAN3a

KoMOuHMpoBaHHOE 3aHATHE

Tema 10.10

Haxoxxnenne onTuManbHOro
pe3yJipTara ¢ MOMOILbIO
MIPOU3BOJTHOM B MIPAKTUUECKUX
3a7auax

HpO(l)eCCl/IOHaJ'll)HO-Opl/leHTHpOBaHHOB cojaepKaHue (couepmalme NMPUKJIATHOTO MOI[y.l'lﬂ)

Hammensiee n Hanbospiee 3HaueHHe QyHKIMHA. HaxoxneHne HaTydInero pereHus B
MIPUKJIIHBIX, B TOM YHCJIC CONMAIBHO-KOHOMUYECKHX M (PM3UIECCKUX 3a/1a4ax.

IIpakTrueckoe 3aHaTHe

Tema 10.11

Conepxanue y4eOHOrO MaTepuaia
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BxomHOW KOHTPOJIB. ®opmynel n npasuia quddepennuponanus. McenaenoBannue GpyHKIUH ¢ TOMOIIBIO TPOU3BOIHOM. 2

Pewenne 3anay. [lpousBonnas HamnbornpIiee 1 HanMeHbIIIee 3HA9CHUS (PYHKITIH

(yHKINH, ee TpUMECHEHHUE KontponsHas padora
Pa3gen 11. IlepBooOpa3uas ¢pyHKUMS, ee MPUMEHEHHE 14

Tema 11.1 Coneprxanne yqaeOHOTO MaTepHala

ITepBooOpasnast pyHKIHH. 3agaga 0 BOCCTAHOBJICHUH 3aKOHA JIBMKCHNUS 110 U3BECTHON cKOpocTH. [IoHATHE HHTETpUPOBaHNS.

[IpaBuia HaXOXKICHUS y= f (X)

IIEPBOOOPA3HBIX O3HaKOMJICHHE C TIOHATHEM MHTETpalia 1 IIepBO0Opa3HOM A PyHKIUH . Pemmenne OK-01. OK-02. OK-
3a[a4d Ha CBS3b MEPBOOOPA3HON U €€ TIPOU3BOJHOM, BEIYUCIICHUE TEPBOOOPA3HON ISl JTaHHOM 2 03 OI’<- 04 OI’<-05
GbyHKIMN. Ta6JEI/ILIa bopMyn U HaXO0XKICHUS IIepBOOOPas3HBIX. V3ydeHne npaBuia BEIYHCICHHS OK 06 (,)K-07 '
IepPBOOOPA3HOIA IIIE‘ 6.3
KoMOHHUpOBaHHOE 3aHsTHE

Tema 11.2 Coneprkanue y4eOHOro MaTepuaia

[Inomans KpUBOIHMHEHHON 3anauu, NPUBOJSIINE K IOHATHUIO OMPEEICHHOTO MHTErpajia — O BEIYUCICHUH IIOIa I

Tpaneuun. Popmyna HeroTona KpHUBOJIMHEWHOMW Tpamnenuu, o NepeMelieHnH TOUKU. [loHsTHe onpeienéHHOro nHTerpana.

— JleiiOHu1a I'eomeTprueckuii v pU3MYECKUil CMBICI onpeelieHHoro nHTerpana. ®opmyina Herorona— 2
JlelibHuIa
KoMOnHupOBaHHOE 3aHsITHE

Tema 11.3 Copepxanne yaeOHOTO MaTepuaa

Heonpenenennslii u IToHsiTHE HEONIPEEIIEHHOI0 HHTErpaia 2

OIIPEJIENICHHbIA HHTErPAJIbL KoMOHHUpOBaHHOE 3aHsITHE

Tema 11.4 Coneprkanue yueOHOro MaTepuasia

[Tonsarue 06 onpeneneHHOM I'eoMeTpHUECKII CMBICH ONIPEIeIeHHOr0 HHTerpaia

HHTEerpaje Kak IUIoMaan KomOuHupOBaHHOE 3aHsTHE 4

KPHUBOJMHEHHOM Tpanenuu

Tema 11.5 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHMe (CoiepKaHue NPUKJIATHOI0 MOAYJIsI)

OnpeneneHHblil UHTErpai B I'eomeTtpraeckuii cMBICH ompeaeneHHoro uaTerpana. ®opmyna HeiotoHa - Jlelioauna. Pemenne

KHU3HU 3aj1a4 Ha IPUMEHEHHE MHTETpaJia JyIsl BBIYUCICHNS PU3NYECKUX BEJIMYHH U tuionianaei. [Ipumeps
MaTEeMaTHYECKOTr0 MOJICTMPOBAHMS C TOMOUIBIO AU PepeHIINaTbHBIX YPaBHEHHUH. 2
[TpakTHyeckoe 3aHsTHE

Tema 11.6 Conepxanne y4eOHOTO MaTepHuaa

BxozaHol KOHTPOJIB IlepBooOpasHas ¢yskimu. [IpaBuia HaxoxaeHUs nepBoodpas3ubix. Ee npumenenue

Pemenue 3anau. KonrponbHas padora

IepBooGpa3Hast GyHKIMH, €€ 2

IIPUMEHEHNE
Pa3nen 12. KoopanHaThl 4 BEKTOPBI 10

Tema 12.1 Copepxanrie yaeOHOTo MaTepuala OK-02. OK-03. OK-

JlekapToBbI KOOPIMHATHI HA JlekapToBbI KOOP/IMHATHI Ha TUIOCKOCTH U B pocTpaHcTBe. [Ipocreiiime 3a1aun B KOOpAUHATAX. 4 0 Li OK-O7’

IUTOCKOCTH U B IIPOCTPAHCTBE. PaccrosHuie Mexy AByMs TOUKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka I}KI. 2

Paccrostnue mexnay ABymst

KoMOuHMpOBaHHOE 3aHATHE
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toukamu. KoopanHaTsl
CepelMHBI 0Tpe3Ka

Tema 12.2

BekTophl Ha VIOCKOCTH U B
MIPOCTPAHCTBE.

Yroa Mexay BEKTOpaMmH.

Coneprkanne ydaeOHOTO MaTepHalia

BekTopsl Ha mIockocTH U B MpocTpancTBe. CIIOKEHNE M BEIYUTAHUE BEKTOPOB. Y MHOXKCHHE
BekTopa Ha uncio. KommaanapHeie BekTophl. CKaysipHOE IPOU3BEICHNE BEKTOPOB. Paziokerne
BEKTOPA 110 TPEM HEKOMIUIaHApPHBIM BeKTopaM. KoopanHaThI BEKTOpa, CKaIsIpHOE ITPOU3BEICHHUE

CkansipHOE IPOU3BEICHNE BEKTOPOB B KOOPJMHATAX, YTOJI MEX/y BEKTOPAaMH, YTOJ MEXIY MPSIMOH U INIOCKOCTBIO, YTOI 6
BEKTOPOB MEXK]Ty TUIOCKOCTSIMH. Y paBHEHHE TNIOCKOCTH. | €OMETpHYeCKHH CMBICI ONPEACTUTENS 2X2
KomOnHmpoBaHHOE 3aHATHE
Tema 12.3 IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CoepKaHue NPUKJIATHOI0 MOAYJIsI)
[TpakTHKO-OpHEHTHPOBAHHEIE KoopannaTHas mockocTs. BerauciaeHne pacCTOSIHUH U IUIOIAIeH Ha IIOCKOCTH.
3aa4d Ha KOOPIUHATHON KonmuectBennsie pacuetsl. [IBmkenne. [lapamnensHeiid nepenoc. CHMMeETpHs Ha ITIOCKOCTH UB
IUIOCKOCTH npocrpaHctie. [loBopoT, npeodpazoBanue nogodus. HaxoxaeHne reoMeTpu4eckuX OTHOICHU I 4
IIPU PELICHUH 3a/1a4 U3 PealbHOM KHU3HH.
[IpakTHyeckoe 3aHATHE
Tema 12.4 Coneprkanue y4eOHOro MaTepuaia
Pemenue 3ana4. Koopaunarel u | JlekapToBbI KOOPAHHATHI B IPOCTPAHCTBE. BekTophl B mpocTpancTBe. CloKEeHHE U BRIYHTAHHC
BEKTOPHI BEKTOpPOB. YMHO)KEHHE BeKTopa Ha yncio. KommianapHsie BekTophl. CKalsipHOE IPOU3BEACHUE
BEKTOpOB. PaznoxeHne BeKTOpa o TpeM HEKOMIIAaHAPHBIM BekTopaM. [IpocTeiiue 3agayuu B
KoopanHaTax. KoopaAnHATHI BEKTOpPa, paCCTOSIHUE MEXY TOYKaAMH, KOOPUHATHI CEPEAUHBI
OTpe3Ka, CKAJSIPHOE MPOM3BEIEHIE BEKTOPOB B KOOPANHATAX, YTOJ MEXy BEKTOpaMH, yroj 2
MEXAY IMPSIMOHN M INIOCKOCTBIO, YTOJI MEX/y TNIOCKOCTSIMU
KonrponbHas pabora
Pa3gen 13. [IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE. 14
Tema 13.1. Conepxanne ydeOHOTO MaTepHuaia
OCHOBHBIE TTIOHATHS IMpeamer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MPSIMasi, INIOCKOCTH, MIPOCTPAHCTBO).
crepeomerpun. Pacronoxxenne | OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs, napamienbHble i CKPELIMBAKOIINECS
IPSIMBIX U IIOCKOCTEN npsiMble. [Ipu3Hak U cBOMCTBO cKkpeIuBaromuxcs NpsMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE 2
¢burypsi.
KomOnHMpoBaHHOE 3aHsTHE
Tema 13.2. Conepxanue y4eOHOTO MaTepHraa
[MapannensHOCTh NPSIMBIX, [MapannensHble npsmas u mwockocTb. Onpenenenue. [Ipusnak. CBoiicTBa (C J0Ka3aTENLCTBOM). OK-01, OK-03, OK-
NIPSIMOM U TUIOCKOCTH, [MapannensHbie mnockoctu. Onpenenenne. [Ipu3nak. ColicTBa (¢ KokazarenscTBoM). Terpasap u 04, OK-07
IJIOCKOCTEN ero aeMeHThl. [lapannenenunesn u ero 3ieMeHTs. CBONHCTBAa POTHUBOIIOIOKHBIX TPaHEeH U ITK5. 1
JuaroHased napaienenunena. Ilocrpoenue ceuenuil. Pemenue 3anay. 4
KoMOuHMpoBaHHOE 3aHATHE
Tema 13.3. Copepxanre yaeOHOro MaTepuala

[leprieHANKYIAPHOCTD MPSIMBIX,
MPSIMOM U TUIOCKOCTH,
IJIOCKOCTEN

[epriennukysipasie npsiMble. [lapannensHple npsMble, TEPIICHANKYISIPHBIC K TUIOCKOCTH.
IIpu3Hak nepneHuKyISPHOCTH MPAMOU U MI0CKOCTH. JJokazaTenscTBo. [lepnenaukynsp u
HakJIoHHAA. [lepneHauKyIsapHbIe TUIOCKOCTH. [Ipru3HaK NepneHINKyIIPHOCTH TNIOCKOCTEH.
JlokazaTensCcTBO.
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PaccrosHus B IPOCTPAHCTBE.

KOM6I/IHI/[p0BaHHOG 3aHATUC

Tema 13.4 CopneprxaHue yueOHOr0 MaTepHuaia
TeopeMma o Tpex
TIepIEeHINKYIApax Teopema o Tpex nepneHIuKyIApax. Jloka3aTeabCTBO. YO MEXy MPSIMOI U IIIOCKOCTBIO. YTOI
MEX]y IUIOCKOCTSIMU 5
KomOnHMpoBaHHOE 3aHATHE
Tema 13.5. ITpodeccuoHaIbHO-OPUEHTUPOBAHHOE cojlep:KaHue (copep:KaHNe MPUKJIATHOT0 MOAYJIs)
[TapannensHsle, AKcHOMEI ctepeoMeTpud. [lepeHANKyYIApHOCTD MPSIMOH U TTOCKOCTH, TTAPAIUIETHHOCTD JBYX
MIepIICHANKYIIIPHbIE, MIPSIMBIX, IEPIEHAUKYIISIPHBIX INIOCKOCTH, NEPIEHAUKYIIPHOCTH IIOCKOCTEH
CKpCIIMBAOIHUCCS IPSMBIC IIpakTHYecKoe 3aHATHE 2
Tema 13.6. Coneprkanue y4eOHOro MaTepuaia
Bx01HO#1 KOHTPOJIb. Pacnonoxxenue npsMbIX U IJIOCKOCTEN B ipocTpaHcTBe. [lepneHauKyasspHOCTh U MapauieIbHOCTh
Pemenue 3anay. [Ipsmeie u MPSAMBIX ¥ I0cKocTel. CKpelrBaromuecs psMole. 2
IUTIOCKOCTH B IIPOCTPAHCTBE KonrposnbHas padborta
Paznen 14. MHOrOrpaHHMKH M Tes1a BpallleHus 24
Tema 14.1 Coneprkanue y4eOHOro MaTepuaia
Bepimnel, pebpa, rpanu [TonsiTe MHOTOTpaHHUKA. ETo 37eMeHThI: BepIInHbI, pedpa, rpanu. Juaronans. CeueHue.
MHOTOT'PaHHHKA. BrImykJisle ¥ HEBBITYKIIbIe MHOTOTpaHHUKH. [ToHsATHE IpH3MEl. Ee ocHOBaHUS 1 GOKOBBIE TPaHH. OK-01, OK-02, OK-
[Ipu3ma, ee cocTaBigoNNe, Bricora npusmel. [Ipsimas u HakioHHast npusMa. IlpaBunbHas npusma. Ee cedenue. 2 03, OK-04, OK-05,
ceuenwe. [Ipsamas u npaBunbHas | KoMOUHUPOBAHHOE 3aHATHE OK-06, OK-07
TIPU3MBI IIKS.1
Tema 14.2 Coneprxanne yd4eOHOTO MaTepHuala
[apannenenumen, Kyo. [Napannenenures, CBOMCTBA MPSAMOYTOIBHOTO ITapauteienumena, Kyo. Cedenne xyoa,
CeueHue Ky0a, napaenenunena. [lupamuna u ee s3nemenTsl. CeueHre mupaMuasl. [IpaBuibHas mupaMua.
napaenenunena. [Tupamuna, YceueHHas miupamuia
€€ COCTaBJISIIOIIUE, CEUCHUE.
IpaBuibHas MUpaMua. KomMOuHupoBaHHOe 3aHATHE 2
YcedyeHHas nupaMua.
Tema 14.3 Coneprkanne yqeOHOro MaTepuaia
bokoBas n nonHas noBepxHOCTh | ILnoriaas OOKOBOH M MOJIHOMN MOBEPXHOCTU IMPU3MBI, ITHPAMHUIBI
TIPU3MBI, TUPAMHUIBI KomOnHnpoBaHHOE 3aHATHE 2
Tema 14.4 Copepxanne yaeOHOTo MaTepuaa
Cummertpus B KyOe, CuMMeTpHsl OTHOCUTEIHHO TOYKH, IPSIMOH, TiockocTi. CHMMeTpHs B KyOe, mapaiesenumnese,
napajjiesienuIesie, Ipusme, IpHU3Me, MHPaMUJIe 2
UpaMu e KomOnnmpoBaHHOE 3aHATHE
Tema 14.5 IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE co/lep:KaHue (cofep:KaHNe MPUKJIATHOT0 MOAYJIs)
[Ipumeps! cummeTpHii B CuMMeTpuHsl B IPUPOJE, apXUTEKTYpe, TEXHHUKE, B OBITY
npodeccun [IpakTHdeckoe 3aHATHE 2
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Tema 14.6
[IpaBuibHBIE MHOTOTPAaHHUKH,
HX CBOMCTBaA

Conepxanue y4eOHOTO MaTepuaia

IlonsTue IMPpaBHUJIbHOTO MHOT'OI'paHHUKA. CBolicTBa MPpaBUJIbHBIX MHOT'OI'PDAHHUKOB

HpaKTI/I‘{eCKOG 3aHATUC

Tema 14.7

HunaunHzap, ero coCTaBISIOLIUE.
Ceuenne nmmaApa. Konyc, ero
cocrasstromue. CeueHune
KOHYCa. Y CEUEHHBI KOHYC.
CeueHne yCcedeHHOTO KOHyca

IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/iep:KaHMe (CoiepKaHue NPUKJIATHOI0 MOAYJIsI)

Hunuuap u ero aneMeHTsl. CeueHne NUINHIPA (TapajuleIbHOe OCHOBAHUIO U ocH). PazBepTka
munuHApa. Koryc u ero anemenTsl. CeueHne KoHyca (mapamieIbHOEe OCHOBAHUIO M IIPOXOAAIIEe
Yyepe3 BEpUINHY), KOHUMYECKHe ceueHns. Pa3BepTka koHyca. Y cedeHHBIN KoHyC. Ero obpasyromas u
BbIcoTa. CedeHne yCeYeHHOTO KOHyca

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 14.8
[Tap u cdepa, ux ceueHUs

Copneprxkanne yaeOHOr0 MaTepuania

[ap u cdepa. Bzanmuoe pacnonoxerne cdhepsl n miockocTr. Cedyenne mapa, chepsl

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 14.9

ITousarue 06 oObeMe Tea.
OTtHoIIeHHEe 00BEMOB
MMOJOOHBIX TEI

Copneprxkanne yaeOHOr0 MaTepuania

[Nonsarue 06 o6peme Tema. O0beM Kyba 1 IPAMOYTOIIFHOTO Napamienenunena. O0beM MpU3MbBI U
murHapa. OTHOIIEHHE 00BEMOB ITOJOOHBIX Tell. ['eOMeTpHUYECKUi CMBICI ONIPEACIUTENs 3-TO
nopsaka. O6beMbl nHpaMuIbl U KoHyca. O0beM mapa.

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 14.10

KomOnHanmm MHOTOTpaHHUKOB
u ten Bpauenus. [lnomann
NIOBEPXHOCTEHU Tl

Copneprxanne yueOHOro Marepuaa

KOM6I/IH3HI/II/I ICOMETPUICCKUX TCJI. HJ'IOH.[a,I[I/I HOBerHOCTCﬁ TECII.

HpaKTI/mecxoe 3aHATUC

Tema 14.11
I'eoMeTprueckrne KOMOMHALIAN
Ha TpaKTHKe

Copepxannie yaeOHOTO MaTepuaa

Vcnonp30BaHue KOMOWHAITMH MHOTOTPAaHHHUKOB M TEJ BPAIICHUS B IIPAKTUKO-OPHUEHTUPOBAHHBIX
3aj1ayvax

HpaKTquCKoe 3aHATUC

Tema 14.12
Pewenue 3anau.
MHOrorpaHHuKY U Tena

Copepxanre yaeOHOTO MaTepuaia

O0OBEMEI U 101 aa MOBEPXHOCTU MHOT'OTPAHHUKOB M TCJI BpallICHU S

Kontponsnas padora

BpalIEeHHs
Pa3gen 15. MHoskecTBa. JJIeMEeHThI TeopHuu rpagos.
Tema 15.1 IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE COJIePKaHNe (CoAepPKAHNE MPHUKJIATHOT0 MOAYJIA)
MHoxectBa. Onepanuu Haj Ionsarue MHoxkecTBa. [logMHOXecTBO. Onepanuu ¢ MHOXKecTBaMH. Perienue npukiIaaHbIX 3a1a4.
MHOXXECTBaMHU. Hcnonb30BaHue TEOPETUKO-MHOKECTBEHHOTO amapara Ajsl OMHCAaHUs peallbHbIX IPOLECCOB U
SIBJICHUH.
[IpakTHdeckoe 3aHsTHE.
Tema 15.2 Conepxanne y4eOHOTO MaTepHuaia OK-01, OK-02, OK-
I'pader [Tonsitue rpacda. Cesi3Hbl rpad, AepeBo, HUKI rpad Ha MIOCKOCTH. 03, OK-04, OK-05,
[TpakTuyeckas pabora OK-07
Tema 15.3 Cojeprxanue yueOHOI0 MaTepuaia
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Pemenue 3agau. MHOXeCTBa,
I'pads! 1 ux npuMeHeHHE

Onepanuu ¢ MHOXKecTBaMH. OnucaHe pealibHbIX CUTYallMi ¢ HOMOIIBI0 MHOXeCTB. [IpuMenenne
rpadoB K PENICHAIO 3aay.

KontponsHas padora

Pa3gen 16. DieMeHTH KOMOMHATOPHKH, CTATHCTHKHU U TEOPHH BEPOATHOCTEl 12
Tema 16.1 Coneprxanne yqaeOHOTO MaTepHala
OCHOBHBIE TTIOHATHS IlepecTanoBku, pasmennenus, coyeranus. bunom HproToHa. 2
KOMOMHATOPUKHU KoMmOnHHpOBaHHOE 3aHSTHE.
Tema 16.2 Coneprxkanne yqaeOHOTO MaTepHaia OK-01. OK-02
Co0bITHE, BEPOSITHOCTD CoBMecTHBIE X HECOBMECTHBIE COOBITHS. T€opeMbl 0 BEpOSITHOCTH CyMMBI COOBITHH. Y CIIOBHAS OK- 03’ OK-0 4’
co0bITHs. ClOXKEHHE U BEPOSITHOCTb. 3aBHCHUMBIE U HE3aBUCHUMBIE COOBITHS. TEopeMbl O BEPOSITHOCTH IPON3BEACHHS 6 OK-0 5’ OK-O7,
YMHOKEHHUE BEPOSATHOCTEN coOprtrit. @opmyna beprymm. HI(,' 6.3
KomOuHMpOBaHHOE 3aHTHE )
Tema 16.3 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CoAepKaHue NPUKJIATHOI0 MOAYJIsI)
BepositHoCcTh B OtHOcHUTENbHAst YaCTOTa COOBITHS, CBOHCTBO €€ ycTOWYNBOCTH. CTaTHCTHUECKOE OTIpECIICHUE
podeCCHOHANBHBIX 33/1a4ax BeposiTHOCTH. OIIEHKa BEpOATHOCTH COOBITHSA. [ paduiueckoe ncciaeoBaHNe COBMECTHBIX 2
HaOIOICHUH C TOMOIIBIO0 AMArpaMM paccerBaHMs U TMHEHHON perpeccuy.
[TpakTHyeckoe 3aHsITHE
Tema 16.4 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CoAepKaHue NPUKJIATHOI0 MOAYJIsI)
JuckperHas cinyvaiiHas Bunel cnyyaiinpix BenuuuH. OnpeaeneHue IUCKPETHON Cily4aiiHON BEMYUHBL. 3aKOH
BEJINYMHA, 3aKOH €€ pacripeneneHus AUCKPETHOH cirydaifHON BenauHbl. Ee 4nciioBble XapakTepUCTHKH.
pacmpezeneHus. 3afadn Bapuannonnsiii paa. [lomuron gactot u rucrorpamMMa. CTaTUCTHYECKHE XapaKTEPUCTUKHU psAla
MaTeMaTU4ECKON CTATUCTUKU HabromaeMbIX JaHHBIX. [lepBuuHas 06paboTKa CTATUCTUYECKUX NaHHBIX. 3aKOHBI pacTpeieIeHus 2
HENPEPBIBHOM Clly4ailHOM BEJTMUUHBI.
IIpakTuueckoe 3aHsTUE
KoncyabTanus 2
IIpoMeskyTouHasi aTTecTanys (IK3aMeH) 4
Bceero 286
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOI'O ITPEIMETA
3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecre4eHHI0
Jis  peanu3anuy  TporpamMMbl - Y4eOHOTO TIpeaMeTa NPeIyCMOTPEHBI  CIEIYIOIINe
CHeIMaJIbHbIC IOMEIICHUs: KaOMHET MaTeMaTUKH.
OcHamenve  y4yeOHBIX KAaOMHETOB U JIa0OpaTOpUM  yCTAHOBJIEHO  MPOTOKOJIOM

Mertonudeckoro coBeta gakynbreta: [IpoTokon Ne 8 ot 19.06.2024 r.

3.2. UndopmanmnonHoe odecreyeHne 00y4eHus

[lepeyeHp MCHONB3yEeMBIX YYEOHBIX H3JaHHH, VIHTEpHET-pEecypcoB, IOMOIHUTEIHLHON
JUTEPATYypPhl
OcCHOBHBIC HCTOYHUKHU:

1 boromonos, H. B. IIpaktuueckue 3anstus no maremaruke B 2 4. Yactsb 1 : yueObHOE
nocodwue Jutst cpeaero npodeccnonansHoro oopasosanus / H. B. boromonos. — 11-¢
u311., epepad. u pomn. — Mocksa : U3natenscto FOpaiit, 2023. — 326 ¢c. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-08799-4. — Tekcr:
anexkTpoHHbIN // ObpaszoBatenbHas miargopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/512668

2 boromomnos, H. B. IlpakTuueckue 3aHaTHs 10 MareMaTuke B 2 4. YacTs 2 : yueOHOE
nocobue Jyist cpeaHero npodeccuoHanbHoro oopasosanus / H. B. boromonos. — 11-¢
u31., nepepad. u pon. — Mocksa : U3gatensctBo Opaiit, 2023. — 251 ¢. —
(ITpodeccronansuoe oopazoBanue). — ISBN 978-5-534-08803-8. — Texkcr:
anekTpoHHbId // OOpa3oBarenbHas miaTdopma FOpaitt [caiit]. — URL:
https://urait.ru/bcode/512669

3 bapaymkun, B. B. MaremaTrka. DeMeHTHI BbICIIEH MaTeMaTUuKH : ydeOHUK : B 2 T. T. 1
/ B. B. bapaymikun, A. A. IlpokopreB. — Mocksa : KYPC : UHOPA-M, 2020. — 304 c.
— (Cpennee mpodeccnonabHoe oOpazoBanue). - ISBN 978-5-906923-05-9. - Tekcr :
anekTponnbiid. - URL: https://znanium.com/catalog/product/1079342

4 bapaymkus, B. B. MaremaTrka. DneMeHTHI BbICIIe MaTeMaTHKH : yueOHuK: B 2 1. T. 2/
B. B. bapaymixkun, A. A. IlpokopreB. — Mocksa : KVYPC : HUL] UTH®PA-M, 2020.
— 368 c. — (Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-906923-34-9. -
Tekcrt : anextponHbIi. - URL: https://znanium.com/catalog/product/1047417

JlonoJTHUTeIbHbIC HCTOYHUKH:

1 boromosnos, H. B. T'eomerpus : yaeOHOE ocodue i cpeaHero mpodeccuoHaTbHOTO

obpasosanus / H. B. boromonos. — Mocksa : U3marensctBo FOpaiit, 2023. — 108 ¢. —

(ITpoeccuonansHoe oopazoBanue). — ISBN 978-5-534-09528-9. — Tekcr :
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anexTpoHHbIN // OOpa3zoBarensHas maatdopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/511955
2 Tyces, B. A. I'eomerpus : yaeOHOE TOCOOUE ISl CPEIHETO MPOPECCHOHATHHOTO

obpazopanus / B. A. I'yces, U. b. Koxyxos, A. A. IIpokodreB. — 2-¢ u31., UCTIp. U JOIL.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O

HNPEIMETA

KoHTpousib 1 OIlEHKa pe3ylbTaTOB OCBOCHUS Y4E€OHOro IpeIMeTa pacKpbIBAIOTCS uYepes

JTUCIUIUIMHAPHBIE Pe3Yy/IbTaThl, HAPaBJICHHbIC HA (OPMUPOBAHUE OOIINX U MPOPECCUOHATBHBIX

KOMHCTGHHI/II;'I I10 pasjgciiaM U TEMaM COACPKaHUA yqe6Horo Marcpualia.

Oo0mas/npodeccuoHaIbH
ast KOMINeTeHIHsI

Pa3nen/Tembl

Tun oueHOYHbIX MEPONPUATHUS

OK 01. Beibupats crioco6sl | Pazgen 1 Temer 1.1 - 19110 c TectupoBanue
pelueHns 3aaa4 Pazgen 2 Temsbr 2.1 — 2.3 VYcrHbIl onpoc
po¢heCCHOHATBHOM Pazpnen 3 Temsr 3.1 — 3.3 MaremaTnuueckuii JUKTaHT
IESTENFHOCTH Paznmen 4 Temer 4.1 —4.4 WnnuBuayansHas
MIPUMEHHUTEIBHO Paznen 5 Tempr 5.1 —5.71/o ¢ camocTosTeNpHas pabora
K Pa3JINYHBIM KOHTEKCTaM Pasmen 6  Temsr 6.1 —6.10I1/o c [IpencraBnenne pe3yabTaToB
Pasmen7  Temst 7.1 —-7.6 /o c MIPaKTHIECKUX padoT
Paszmen 8 Temsr 8.1 — 8.2 OreHKa MPaKTUIECKUX paboT
Pazmen 9 Temsr 9.1 - 9.4 (pemreHNs KAYECTBEHHBIX,
Paznen 10 Temsr 10.1 —10.11 IT/o ¢ pacyeTHbIX, MPOPEeCCHOHATIBHO
Paznen 11 Temsr 11.1 —11.6 T/oc OpPUEHTHPOBAHHBIX 3a71ay);
Pasmen 12 Temsr 12.1 - 122110 ¢ BrinonHeHue sK3aMeHalMOHHBIX
Paznen 13 Temsr 13.1 —13.6 [T/oc 3aJlaHui
Paznen 14 Tewmnbr 14.1 — 14.1211/o ¢
Pasgen 15 Tewmmr 15.1 — 15.3
Pasgen 16 Tewmnr 16.1 —16.3 IT/o ¢
OK 02. HUcnonp3oBaTh Paznen 1 Temer 1.1 - 1.911/o ¢ TectupoBanue
COBPEMEHHBIE CPEACTBA Pazpen 2 Temsr 2.1 — 2.3 VYcTHbll onpoc
MOMCKA, aHaInu3a | Paznen 3 Temsr 3.1 — 3.3 MareMaTuuecKuii TUKTaHT
HUHTEPIIPETALUU Paznen 4 Temsb1 4.1 —4.4 WunuBunyansHas
nHpopmanum, u Paznen 5 Tembr 5.1 —5.71Il/o ¢ camocTosATeNbHas paboTa
UH(POPMAUOHHBIC Paznen 6 Temsr 6.1 —6.10 IT/o ¢ [IpencraBneHue pe3ynbTaToB
TEXHOJIOTUU JIJIS Paznen 7 Tembr 7.1 — 7.6 Il/o ¢ MIPaKTUYECKHUX paboT
BBITIOJTHEHUS 3a7a4 Pazmen 8 Temsr 8.1 — 8.2 OrneHKa MpakTHIECKUX padoT
npodeccHoHaNbLHON Paznen9  Temsr 9.1 —9.4 (pemeHNs Ka4YECTBEHHBIX,
JIeSITEIbHOCTH Pasmen 10 Tewmsr 10.1 — 10.11 IT/o ¢ pacUYeTHBIX, MPO(HeCCHOHATHHO
Pasgen 11 Temer 11.1 —11.6Il/oc OpUEHTHUPOBAHHEIX 33/1a4);
Pasmen 12 Tewmsr 12.1 —12.2T/o ¢ KontponpHas padora
Pazmen 13 Temnr 13.1 —-13.6,IT/o ¢ BrinosiHeHIE SK3aMEHAITMOHHBIX
Pasgen 15 Tewmnr 15.1 — 15.3 3alaHuN
Paznen 16  Temsr 16.1 —16.3 [T/oc
OK 03. [TnanupoBats u Paznen 1 Tembr 1.1 -191l/o ¢ TectupoBanue
peann30BBIBATh Paznen2  Temsr 2.1 —2.3 YcTHBIH onpoc
cOOCTBEHHOE Paznen 3 Temsr 3.1 — 3.3 MaremaTHYeCKUH JUKTaHT
poeCCHOHATBHOE U Pazgen 4 Temer 4.1 —4.4 WunuBunyanpHas
JIMYHOCTHOE Pa3BUTHE, Paznen 5 Tembr 5.1 —5.71Il/o ¢ camocTosATeNnpHas pabora
MpeANPUHUMATEIBCKYIO Paznen 6 Temsr 6.1 —6.10 I[T/o c [IpencraBnenue pe3ynbTaToB
JIEATEIbHOCTD B Pazpen 7 Tembr 7.1 = 7.6 [l/o ¢ MPAaKTUIECKUX padoT
npodeccuoHanbHOM chepe, | Pazmen 8 Temsr 8.1 — 8.2 KontponbHas padora
HCII0JIL30BaTh 3HAHUS I10 Paznen 9 Tembr 9.1 —9.4 BrInosHeHHEe SK3aMeHAIIMOHHBIX
(UHAHCOBOM IPaMOTHOCTH Pazmen 10 Temsr 10.1 —10.11 IT/o ¢ 3aJJaHuHA
B Pa3JIM4YHBIX XKU3HCHHBIX Paznen 11 Temsr 11.1 —11.6T/oc OtneHKa IMPakTHYECKUX padoT
CUTYaLUsAX Pazmen 12 Tewmsr 12.1 - 12.21l/o ¢ (pemreHNs KAYECTBEHHBIX,
Pazmen 13 Tewmsr 13.1 - 13.6IT/o ¢ pacueTHbIX, MPo(hecCHOHATHHO
Paznmen 14 Tewmsl 14.1 —14.12I1/o c OpMEHTHPOBAHHBIX 3a7ay);
Paznen 15 Tewmsr 15.1 —15.3
Pazmen 16  Tewmsr 16.1 —16.3 IT/oc
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OK 04. D¢ddexkruBHO Pazgen 1 Temsbr 1.1 - 1.91l/o ¢ TectupoBanue
B3aUMOJECHCTBOBATh U Paznen 2 Temsbr 2.1 — 2.3 YcTHbIR ompoc
paboTaTh B KOJICKTHBE U Paszgen 3 Temsr 3.1 — 3.3 MaremarnyecKkuii IUKTAaHT
KOMaHJIE Pazmen 4 Temer 4.1 —4.4 WnnuBunyansHas
Paszgen 5 Temsr 5.1 - 5.7I1/o ¢ camocTosTeNpHas pabora
Pasmen 6  Temsr 6.1 —6.10I1/o c [IpencraBnenne pe3yabTaToB
Pasmen7  Temst 7.1 —-7.6 /o c MPaKTUIECKUX padoT
Pazpnen 8 Temsr 8.1 — 8.2 KonTponbhast pabota
Paznen 9 Tems1 9.1 — 9.4 OrieHKa MPAKTUIECKUX paboT
Paznen 10 Temsr 10.1 —10.11 IT/o ¢ (pe1ieHNs KAYECTBEHHBIX,
Pasmen 11 Temsr 11.1 —11.6 IT/o ¢ pacUeTHBIX, MPO(HECCHOHATHHO
Paznen 12 Temsr 12.1 —12.21/oc OPHEHTHPOBAHHBIX 33/1a4);
Paznen 13 Tewmsr 13.1 —13.6 [T/oc BrInonHeHne sK3aMeHallMOHHbIX
Pasgen 14 Tewmnr 14.1 — 14.12I1/o ¢ 3alaHuNi
Pasgen 15 Tewmmr 15.1 — 15.3
Pasgen 16 Tewmnr 16.1 —16. 3 I1/o ¢
OK 05. OcymecTBiATh Pazgen 1 Temsr 1.1 - 1.911/o ¢ TectupoBanue
YCTHYIO U TUCBMEHHYIO Pazpen 2 Tewmsr 2.1 — 2.3 VYcTHbll onpoc
KOMMYHHKALUIO Ha Paznen 3 Temsr 3.1 — 3.3 MareMaTHueCcKuii TUKTaHT
TOCYJJapCTBEHHOM $I3bIKE Paznen 4 Tempr 4.1 —4.4 WunuBunyanpHas
Poccuiickoit @enepanuu ¢ Paspen 5 Tembr 5.1 —5.71Il/o ¢ camocTosATeNbHas paboTa
y4eToM 0coOeHHOCTEH Paznen 6  Tempr 6.1 —6.10IT/oc IIpencraBnenue pe3yabTaToB
COLIMAJIBHOTO U Paznen7  Temmr 7.1 -7.6Il/oc MIPAKTUYECKUX padoT
KYJITYPHOTO KOHTEKCTa Paznen 8  Temsr 8.1 —8.2 KonrposnbHas padbora
Pazmen 9 Temsr 9.1 - 9.4 OreHKa MpakTHIeCKUX padoT
Pasmen 11 Temer 11.1 -11.1111/o ¢ (pemreHNs KAYECTBEHHBIX,
Pasmen 12 Tewmsr 12.1 - 12.6 [T/o ¢ pacUeTHBIX, MPO(HeCCHOHATHHO
Pasmen 15 Tewmnr 15.1 —15.17Il/o ¢ OpUEHTHPOBAHHEIX 3a7aq);
Pasgen 16 Tewmnr 16.1 —16. 4 BrInonHeEHNE SK3aMeHAIIMOHHBIX
Pasgen 17 Tewmnr 17.1 —17.6 Il/o ¢ 3aJaHuN
OK 06. ITposiBasTH Pazgen 1 Temsr 1.1 - 1.6 T/o ¢ TectupoBanue
TpaXKIaHCKO- Pazgen 2 Tembr 2.1 — 2.2 YcTHBIH onpoc
MaTPUOTHYECKYIO Mmo3ulnio, | Pa3nen 3 Temsr 3.1 — 3.3 MatemaTHyeCKUi AUKTAHT
JIEMOHCTPHUPOBATH Paznen 7 Tembr 7.1 — 7.6 Il/o ¢ NunuBunyanpHas
oco3HanHoe noseaeHne Ha | Paspen 10 Temsr 10.1 —10.11 [T/o ¢ camocTosATeNnpHas pabora
OCHOBE TPaJULIUOHHBIX Paznen 11 Temsr 11.1 —11.6 [T/oc IIpencraBnenue pe3ysbTaToB
00I111e4e0BeYeCKUX Paznen 14 Tewmsr 14.1 —14.121T/o ¢ MIPAKTUYECKUX padoT
LIEHHOCTEH, B TOM YHCIIE C OreHKa MPaKTHYECKUX padoT
Y4€TOM I'apMOHU3AINN (pemneHust Ka4eCTBEHHBIX,
ME)KHALMOHAIIBHBIX 1 pacyeTHbIX, MPOEeCcCHOHATBHO
MEKPEIUTHO3HBIX OpPHEHTHPOBAHHBIX 33/1a4);
OTHOIICHHH, TPUMEHSTh KonrponbHas padbora
CTaHJapTHI BrinonHeHue 3x3aMeHalMOHHBIX
AHTUKOPPYNIIMOHHOTO 3a1aHUI
MIOBECHUSI
OK 07. ConeficTBOBaTH Paznen 1 Tembr 1.1 - 1.6 Il/o ¢ TectupoBanue
coxpaHeHHIo okpyxatomiei | Pasmen2  Tewmsr 2.1 — 2.2 YcTHBIH onpoc
cpenpl, Paznen 3 Temsr 3.1 — 3.3 MatemMaTHYeCKUN AUKTAHT
pecypcocOepeReHuto, Paznen 4 Temsr 4.1 — 4.3 NnanBuayanbHas
MIPUMEHSTH 3HaHUS 00 Pazmen 5 Temsr 5.1 — 5.3 caMoCTOsATeNbHas padoTa
HU3MEHEHUHU KIIUMaTa, Paznen 6 Tempr 6.1 —6.6 /o ¢ IIpencraBnenue pe3yabTaToB
MIPUHIUIIBI OEPEKITNBOTO Paznen 7 Tempr 7.1 =79 11/0o ¢ MPaKTHYECKUX padboT
IIPOU3BOJICTBA, Pasnen 8 Tempr 8.1 —8.6I1/o ¢ OreHKa NMPaKkTHYECKUX padoT
s¢pdexTuBHO neiictBoBath B | Paznen 9 Tewmsr 9.1 — 9.2 (peleHust Ka4eCTBEHHBIX,
ype3BblYaiiHbIX cutyaunsx | Pasmen 11 Temsr 11.1 —11.111T/oc pacyeTHbIX, MPOPEeCCHOHATIBHO
Pazmen 12 Tewmsr 12.1 —12.6 IT/o ¢ OpMEHTHPOBAHHBIX 3a7ay);
Pazmen 13 Tewmsr 13.1 — 134 Tl/oc KonTponbHast pabota
Pasgen 14 Tewmnr 14.1 —14.6 IT/o ¢ BrinosiHeHHE SK3aMEHAITMOHHBIX
Pazmen 15  Tewmsr 15.1 —15.17 3aJaHu’
Pazmen 16  Tewmsr 16.1 —16.41T/oc

IIK 1.2, IIK 5.1,
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