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1. OOmiast  xapakTepHCTHKa NPUMEPHON paboyell  Mporpammsl
001eo0pa3zoBaTeIbHON JUCITUTLIMHBI «MaTeMaTHuKa

1.1. MecTo AMCHMIUIMHBI B CTPYKType MNpodecCHOHaIbHON 00pa3oBaTelbHON
nporpammsl CI1O:

O61meo6pazoBarenpHas JUCLHUTUINHA «MaremaTtuka» SABIISIETCS
o0si3aTeNbHOM  4acThi0  00Ie00pa3oBaTeIbHOTO  IUKIA  00pa3oBaTeIbHOM
nporpamMmmbl B cootBercTBUM ¢ DPI'OC CIIO mno cneuuansHoctu 54.02.05
Kusonucs (o Bugam), 54.02.01 uzaita (mo orpacisim).

1.2. Lenun n nnaHupyeMbie pe3yabTaTbl OCBOCHUS TUCUUTUINHBI:

1.2.1. Ienb AUCIUTUIMHBI

Conep:xanue pOrpaMMbl 00111e00pa3zoBarenbHON JTUCHUTUTAHBI
«MaremaTuka» HampaBICHO Ha JOCTHKCHHE pE3yIbTaTOB €€ W3Y4YeHUs B
cootBercTBHH ¢ TpedoBanmsimu PI'OC COO ¢ yuerom mpodeccuoHaIbHOU
HanpasiaeHHoctu ®T'OC CIIO.

1.2.2. Ilnanupyembie pe3yabTaTbl OCBOCHMS 00IIe00pa30BaTeIbHON JUCIUIIIMHBI B
cootBeTcTBHM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne MUCUUILTNHA UMeeT TIpu (popmupoBanuu U pazsutuu OK u
I[IK (OK ykazviearomcs u3 Hosozo makema DIOC CIIO 2022 200a
no npogeccuu/cneyuanbHOCmu).



OO01me KOMIIETEHIINT

[1nanupyemsble pe3yabTaThl

00yueHns

O6H_II/161

I[I/ICI_[I/IHJ'II/IHapHBIe

OK 01 Brei6upars criocoosl

peleHMs 3a1a4
npodeccuoHaNIbHON

JACATCIIbHOCTU
IIPUMCHUTCIIBHO
K Pa3JIMYHBIM KOHTCKCTaM

- TOTOBHOCTh K TpYyAy, OCO3HAaHHUE
[ICHHOCTH

MacTepCTBa, TPYAOTIO0HE;

- TOTOBHOCTh K  aKTUBHOU
JESTEIIbHOCTH

TEXHOJIOTUYECKOHN U COIMAIbHOM HAIIPABICHHOCTH,
CHOCOOHOCTh ~ MHHUIMHMPOBATh, IJIAHUPOBATh U
CaMOCTOATCIIbHO BBIMIOJIHATE TAKYIO ACATCIbHOCTD,

- HHTEpEC K pa3IMyHbIM cepam

npodeccuoHaNbHON

JeSITeNIbHOCTH,

OgnazeHue YHHBEPCAIbHBIMU
y4eOHBIMU

IIO3HAaBaTCJIIbHBIMH HCﬁCTBHﬂMH:

a) 0a30BbI€ JJOTUYECKHUE ICUCTBUS:

bopmynupoBarh 17
aKTyaJIM3UpOBaTh MPOOJIEMY, paccMaTpuBarh ee
BCECTOPOHHE;

- CaMOCTOATCIBHO

- YCTAaHABIMBATh CYIIECTBEHHBIN IpPU3HAK
NN

OCHOBaHMS JUJISI CpPaBHEHUS,
00001IeHMS;

- ompenensaTh eI  JeATEeIbHOCTH, 3aJ]1aBaTh

-BJIaJI€Th METOAAMHU J10KA3aTEIbCTB, AIITOPUTMAMU PELLICHUS
3a1a4;

yMeH#e (HopMyIupoBaTh OMPEISICHUS, AKCHOMBI H TEOPEMBI,
[IPUMEHSATDH UX, IPOBOIUTH JOKA3aTEIIbHBIE PACCYKIACHHUS B XOE

[PCICHUSA 3a1a4;

- YMETb ONEPUPOBATH MOHATUSMHU: CTETICHb YHCIIA, JIoTapu(m
4uCIIa; YMEHHE BBITIONHATH BEIYMCICHUE 3HAYEHUN U
MpeoOpa3oBaHus BEIPAKCHHI CO CTEIICHSIMU U JIoTaprupMamH,

npeoOpa3oBaHus IpOOHO-pAIMOHAIBHBIX BHIPAXKECHUH;
- YMETb OIEpPUPOBATh MOHATUSAMU: pallMOHAJIbHBIE,

MppalMoHalIbHbIE, TOKa3aTeNbHbIE, CTETICHHBIE,
orapudmuueckue,

TPUTOHOMETPUYIECKUE YPaBHEHHS U HEPABEHCTBA, HX CHCTEMBI;

- YMETb ONEPUPOBATH MOHATUAMU: (PYHKIIHSI, HEMPEPHIBHAS
(yHKITMS, TPOU3BOIHAS, TIEPBOOOPaA3HAs, ONIpeIeICHHBII
MHTETPajl, yMETh HAXOAUTH MIPOU3BOIHBIC DJIEMEHTAPHBIX
bYHKIINHN,

MCTIONIB3YSI CIIPABOYHBIE MAaTEPUAIIbI; HCCIIE0BATh B IPOCTEHIITIX

I(J'IaCCI/I(l)I/IKaL[I/II/I HCTyvdasax (I)YHKI_II/II/I Ha MOHOTOHHOCTb, HAXOAUTH HanOOJIbIINE U

HalMEHbIINE 3HaueHHsI PYyHKIMHA; CTPOUTDH TpapuKu
MHOTOUJIEHOB
C MCIIOJIb30BAHUEM allllapaTa MaTeMaTUYeCKOTo aHAJIN3a;

nmapaMeTpbl U KPUTCPUHN UX JOCTHUIKCHUS,

[IPUMEHSATH TPOU3BOIHYIO IIPY PEIICHHUH 3a7a4 Ha JIBUKCHHUE;




- BBISIBJISITh 3AKOHOMEPHOCTH U ITPOTUBOPEYHS B pelaTh NpPakTUKO-OPUEHTHUPOBAHHBIE 3a7]a4l HAa HAUOOJIbLINE U
paccMaTpuBaeMbIX SIBICHUSAX; HalMEHBIINE 3HAYCHMs, Ha HAXOX/IEHUE ITyTH, CKOPOCTH U

- BHOCUTb KOPPEKTUBBI B ACATEIbHOCTb, OLIEHUBATh [yCKOPEHMSI,;

COOTBETCTBHUE PE3YJIBTATOB LIEJIAM, OLICHUBATh PUCKH- YMETh ONIEPUPOBATh MOHATUAMU: pallMOHaJIbHAs QyHKIMS,
MTOCJIEICTBUH IESTEIIBHOCTH; nokazaresbHasi QYHKIMS, cTeneHHast QyHKLHUS,

orapudmmaeckas




- pa3BuBaTh KpEAaTUBHOE MBIIUICHHE MNPUPYHKIUS, TPUTOHOMETpUYecKue GpyHKIMH, 0OpaTHbIe (PyHKIINH;

pelIeHUY )KU3HEHHBIX MPoOIeM MEHHE CTPOUTH TpadUKu U3yYCHHBIX (QYHKIIUH, UCTIOIB30BaTh
0) 6a30BbIC UCCIIENOBATEIHCKUE CHCTBHUS: paduKu Ipu U3yYEHUHU TTPOIIECCOB M 3aBUCUMOCTEH, IPH

- BJIAJICTh HaBLIKaMH[PEIICHUH 3a]1a4 U3 APYTUX YUeOHBIX IPEIMETOB U 3a7a4 U3
yueOHO-HCCIIEN0BATEBCKOM 7 MPOEKTHOM €aJbHOMU KU3HU; BBIpAXKaTh (HOpPMyIaMH 3aBUCUMOCTH MEXKIY
NeSATEeILHOCTH, HABBIKAMU pa3pelieHus npodyiem;  [BEIUYMHAMU;

- BBIABIATL HPUYNHHO-CIICICTBEHHBIC CBA3U W YMETH p€uiaTb TEKCTOBLIC 3a/Ja4U pa3HbIX TUIIOB (B TOM

aKTyanu3upoBaTh 3aJa4dy, BBIABUIraTh TUMNOTE3y e¢iMCJIC Ha IPOLUCHTHI, N0JIM U YaCTH, Ha IBHXKCHHC, pabory,
pelIeHusA, HaX0AUTh apryMEHTHI JJIs1 J0Ka3aTeIbCTB CTOUMOCTB TOBApOB 1 YCIIYI, HAJIOT'U, 3a/a4U 13 obactu
CBOHUX YTBep)KI[eHPIfI, 3aaaBaTb IIapaMETpPhbL MMpaBJICHUS JINYHBIMU U CEMEHHBIMU (I)I/IHaHCB.MI/I); COCTaBJIATH
KpUTCPHUH PCUICHUS, BBIPAKCHUA, YPABHCHUS, HCPABCHCTBA U UX CUCTCMBI 110 YCJIIOBUIO
- AHAIU3UPOBATH IIOJIy4YE€HHBIE B xoagBaaain, UCCICA0BATH IMOJYUCHHOC PCIICHNUC U OLICHNBATDH
pellleHUs  3aJaud  pe3y/dbTaTbl,  KPUTHYECKUIPABIONONOOHOCTh PE3YIILTATOB;

OLICHMBAaTh HX JOCTOBEPHOCTh, HPOTrHO3UPOBATH" YMETB OTIEPUPOBATE OHATUAMU: CPETHEC

N3MECHCHHUE B HOBBIX YCIIOBUSIX; apI/I(I)MeTI/I‘-IeCKOG, MEIUaHa, HauOoJIbIIIEE M HANMEHBIIIEE

-- YMEThb NEPEHOCUTH 3HAHUA B MO3HABATEIILHYIO yBHAa4YCHUA, pasMax, AUCIICPCUs, CTaHAAPTHOC OTKIIOHCHUC
IPaKTUYECKYIO o0macTtu KU3HEIECATEIILHOCTH, [q1ICJIOBOTO Ha6opa; YMETb U3BJICKATh, UHTCPIIPETUPOBATH

- YMETb HMHTCTPUPOBATL 3HAHUS U3 pa3HHXI/IH(bOpMaHI/IIO, MNpEaACTAaBICHHYIO B Ta6n1/1uax, Ha JuarpamMmax,
MPEIMETHBIX 00JIacTei; rpadukax, OTpaskaroIIy0 CBOMCTBA PeabHBIX MPOIECCOB U

- BBIIBUI'aTh HOBBIC UOEen, npeﬂnaraTBHBHeHI/II‘;I; NpCaACTaBIATb I/IH(I)OpMaLII/IIO C IIOMOIIIBIO Ta6JII/II_I )48
OPUI'MHAJIBHBIC ITOAXOABI M PCIICHUS, JilnarpaMm; UCCJICAOBATb CTATUCTUUCCKUC NaHHBIC, B TOM YHCJIC
u CIIOCOOHOCTD Uux UCIIOJIB30BaHUYA BC IPUMCHCHUEM rpa(bnqecmlx MCTOAOB U BJICKTPOHHBIX
II03HABATEJILHON U COLIMAJIBHON ITPAKTUKE CPCACTB;

- YMETH ONICPHUPOBATH NOHATUSAMU: cnyqaﬁHHﬁ OIIBIT U
CIIlydaifHOE COOBITHE, BEPOSITHOCTD CITy4allHOTO COOBITHS;
[YMCHHUEC BBIYUCIIATE BEPOATHOCTD C UCITIOJIB30BAHUCM
rpaduyeckux METON0B; MIPUMEHATH (HOPMYJIbI CIOKEHUS U
YMHOXKEHHUSI BEPOSITHOCTEH, KOMOMHATOPHBIC (DAKTHI U
(dbopMyIbl IPU pPelIeHUH 3a7a4; OLEHUBATh BEPOITHOCTH




[PEaNbHBIX COOBITHIA; 3HAKOMCTBO CO
CITyIaHBIMM BEJIMYMHAMM, YMEHHE MPHUBOANTH TPHUMEPHI




MPOSIBIICHUS 3aKOHA OOJIBIITNX YHCEIl B TPUPOTHBIX U
OOIIECTBEHHEIX SBJICHUIX;

- YMETb ONEPUPOBATH NOHATUAMU: TOUYKA, PsAMas,
[JIOCKOCTh, IPOCTPAHCTBO, ABYTPAaHHBIN yToI,
CKpEIIUBAOIINECS MPsIMbIe, TapalIeIbHOCTD U
MEPIICHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, YTOJ MEKITY
MPSIMBIMU, YTOJI MY TIPSIMOUM M TUIOCKOCTBIO, YTOJI MEXKITY
MJI0CKOCTSIMH, PACCTOSIHHE OT TOYKHU J0 IIOCKOCTH,

paccTOsIHHE MEXAY IPSIMBIMU, PACCTOSIHUE MEXKTY

MIOCKOCTSIMH; YMEHHUE HCIIONIb30BaTh MPHU PEUICHUH 3a/1a4
M3ydeHHBIC (DAKTHI M TEOPEMBI TNIAHUMETPHUH;, YMCHHE

OIICHUBATh pa3MePbl 00BLEKTOB OKPYIKAIOIIETO MUPA;

- YMETh ONEPUPOBATH OHATUSMU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTPaHHUKA, Ky0, mapasuiefenurne, mpu3Ma, mupaMua,
(dburypa v moBepXHOCTh BpallleHUs, IIWIUHIP, KOHYC, map, chepa,
cedeHus (PUTyphI BpaIIeHHUs, TUIOCKOCTb, Kacaromascs chepsl,
[IVUTHH]PA, KOHYCA, IUIOMIAb ITOBEPXHOCTH MMUPAMUIBI, IIPU3MBI,
KOHYCa, IUJIUHIPA, TJI0Mmaab cepbl, 00beM KyOa,
MPSIMOYTOJIBHOTO Mapasuiefenunea, MUPaMUIbl, IPU3MBI,
[WIMH]PA, KOHYCA, Iapa; YMEHHE U300pakaTh MHOTOTPAaHHUKH U
MOBEPXHOCTH BPAILICHHUS, UX CEYCHHUS OT PYKH, C TIOMOIILIO
YePTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMECHUE
Pacro3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE
[pacro3HaBaTh MPAaBUILHBIE MHOTOTDAHHUKH;

- YMETh ONEPUPOBATH OHATUSMU: TBUKCHHE B
MPOCTPaAHCTBE, MO0OHBIE (PUTYPHI B POCTPAHCTBE;
MCII0JIb30BaTh OTHOILICHHE TUIOIIAIC MOBEPXHOCTEN U

00BEMOB TTOIOOHBIX (QUTYDP TIPH

pelIeHnH 3a7a4;







- YMETh BBIYHUCIIATh T€OMETPUUECKUE BETUUUHBI (JJIMHA,
yTOJ1, IJIOIA/b, 00BEM, IJIOMIAlb TOBEPXHOCTH ), UCIIOIb3YS
M3ydeHHbIE (POPMYIIBI U METObL;

- YMETh ONEPUPOBATh MOHATUIAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOYKU, BEKTOP, KOOPJAMHATHI BEKTOPA,
CKaJIIpHOE MIPOU3BEACHHE, YTOJI MEXK/Iy BEKTOPaMH, CyMMa
BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YHMCIIO; HAXOJIUTD C
MOMOIIIbIO U3YYEHHBIX (POPMYIT KOOPIUHATHI CEPEANHBI OTPE3Ka,
[PACCTOSIHME MEX]y ABYMS TOUKAMM;

- YMETh BHIOMPATh MOAXOASIINN N3yUYEeHHBIA METO TSt
pEIIICHUS 33a]]a4H, pACIIO3HABATh MAaTeMaTHIECKUE (PaKThI U
MaTeMaTHYeCKHUE MOJICTTH B IPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX, B NICKYCCTBE; YMEHHE ITPUBOIUTDH TPUMEPHI
MaTeMaTU4eCKUX OTKPBITUNA POCCUMCKON 1 MUPOBOM
MaTeMaTH4eCKOW HayKH.

- YMETb ONIEPUPOBATH MOHATUSIMU: OIpeieJICHUE, aKCuoMa,
TeopeMa, Clie/ICTBHE, CBOMCTBO, MPU3HAK, TOKa3aTeIbCTBO,
[PaBHOCUIIbHBIE ()OPMYIUPOBKH; YMEHUE (DOPMYITHPOBATH
00paTHOE 1 MPOTUBOMOIOKHOE YTBEPKICHUE, TIPUBOIUTH
[pUMEPHI U KOHTPIIPUMEPHI, UCTIOIB30BaTh METO
MaTeMaTHUeCKOW MHIYKIUU; TPOBOUTH JOKa3aTEIbHbIC
[pacCy>KIeHUs TP PEIICHUHU 3a/1a4, OIEHUBATh JIOTUYECKYIO
MPaBUILHOCTh PACCYXICHUI;

- YMETh ONEPUPOBATh MOHATUSIMHU: MHOKECTBO,
[MOJIMHOXKECTBO, ONIE€paIlMi HaJl MHOXKECTBAMU; YMEHUE
MCIIOJIb30BAaTh TEOPETHUKO- MHOKECTBEHHBIN armapar Jiist
OTIMCAHUs PEATbHBIX MTPOILIECCOB U SIBJICHUM MPU PEIICHUHN
3a]a4, B TOM YUCIIE U3 IPYTHX YUYEOHBIX IPEIMETOB;

- YMETh OTIepUPOBaTh MOHATUSAMU: Tpad, CBsI3HBIN Ipad, AepeBo,




UK, Tpad Ha MIIOCKOCTH; YMEHHE 3aaBaTh M ONKUCHIBATh I'padbl |




Pa3IMYHBIMH CIIOCOOAMU; MCTIONB30BATh Tpadbl P peIIeHUH
3aay;

- YMETb CBOOO/IHO OTIEPUPOBATH MOHATHAMHU:

COYETaHUE, IEPECTAHOBKA, YUCIIO COUYETAHUH, YHCIIO
nepecTaHoBOK; OnHOM HbroTOHA; yMeHue NIPUMEHSTh
KOMOMHATOPHBIE (DaKThl ¥ PACCYKICHHUS JJISl PEIICHUS 3a/1a4;
-YMETh OTIEPHPOBATH MOHIATHAMU: HATYPAILHOE YHCJIO, 1110
1CII0, OCTATOK 110 MOYJIIO, PAllMOHAIEHOE YHUCIIO,
MPPaOHAILHOE YHCII0, MHO)KECTBA HATYPAJIbHBIX, LEIBIX,
PallMOHATIBHBIX, AEUCTBUTEIBHBIX YHCEN; YMEHUE HCIIOIb30BATh
MPU3HAKY AETUMOCTH, HAUMEHBILINHA 00NN AeTUTENb U
HarMEHbIIIee o0Iee KpaTHOe, anroput™ EBkimna mpu

PELIEHUH 3a71a4; 3HAKOMCTBO C PA3IHYHBIMH MO3UIIHOHHBIMU
CHCTEMaMH CUUCIICHHS;

- yYMETh CBOOO/IHO ONIEpUPOBATH MOHATHSIMHU: CTETICHB C
[eJIBIM TTOKa3aTesIeM, KOpEeHb HaTypalbHON CTENIEHH, CTETIEHB C
PAIMOHATIFHBIM TTOKa3aTeJIeM, CTETIEHb C ICHCTBUTEIbHBIM
(BemecTBEHHBIM) TIOKa3aTeNneM, JJorapudm ducia, CHHYC,
KOCHHYC U TAHT€HC MTPOM3BOJIILHOTO YHCIIA;

- YMETh OIEPUPOBATh MOHATUSIMHU: TOXKIECTBO,
TOXJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO,
crcTeMa ypaBHEHUI U HEPaBEHCTB, paBHOCHILHOCTh YPaBHEHUH,
HEPaBEHCTB U CHCTEM, PallMOHANBHBIC, HPPALMOHAIBHBIC,
MOKa3aTeIbHbIE, CTETIEHHBIE, JIoTapU(PMHUIECKHE,
TPUTOHOMETPUYECKHE YPaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI;
YMEHHUE peliaTh ypaBHEHHs, HEPAaBEHCTBA M CUCTEMBI C TIOMOIIBIO
PA3IMYHBIX IPUEMOB; PeIIaTh ypaBHEHHS, HEPABECHCTBA U
CHCTEMBI C TTapaMeTPOM; IIPUMEHSTh YPaBHEHHS, HEPABEHCTBA, UX
CHCTEMBI ISl PELICHUsI MaTeMaTHYeCKHX 3a/1a4 U 3a/1a4 13

pa3IMYHBIX 001aCTEH HAYKH U PEaIbHOM JKM3HU;




-yMeTb CBOOOTHO OIIEpUPOBATh MOHATUAMU: rpaduk QyHKINH,
oOparHas QyHKIMS, KOMIO3ULINS QyHKIUH, TUHEHAs QyHKINS,
KBaJpaTUyHas PyHKIMS, CTeNIeHHas PyHKIMSA C LEeTIbIM
[IO0Ka3aresieM, TPUrOHOMEeTpUYecKue (PyHKIMH, OOpaTHbIE
TpUTrOHOMETpUYeCcKre (PyHKIIMHU, TOKa3aTeIbHast U
orapugmuueckast GyHKIUN; YMEHUE CTPOUTH Tpa(UKH
(YHKLMI, BEITOIHATH TpeoOpa3oBaHus rpadukoB QyHKIIHIL;
YMEHUE UCIOIb30BaTh rpaduku GYHKLIUHN ISl U3yUEHUs
[IPOLIECCOB M 3aBUCUMOCTEN IPH PEIICHUH 3a/1ad U3 IPYTUX
y4eOHBIX PEAMETOB U U3 pealbHOM XKU3HH; BHIPAXKaTh
(bopMynamMu 3aBUCUMOCTH MEKIY BEIIMYMHAMUY;

YMEHHE CBOOOIHO OTIEPHPOBATH MOHITUSMU: YETHOCTh
(yHKLIUH, IEPUOJUYHOCTb (DYHKIIUU, OTPAHUYEHHOCTb
(yHKIIMM, MOHOTOHHOCTb (DYHKIIMH, 3KCTpeMyM (DyHKIIHH,
HanOoJbIlIee U HAUMEHbIIee 3HaueHUsI PYyHKIIMK Ha
MIPOMEXYTKE; YMEHHE IPOBOAMUTH MCCIIeIOBaHNE (DYHKIUH;
[YMEHHUE UCIOJIb30BaTh CBOWCTBA U Tpapuku (PyHKIHH 17151
pelLeHNs] ypaBHEHW, HEPAaBEHCTB U 3a/1a4 C apaMeTpaMu;
M300paXkaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHUH
YpPaBHEHHIA, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOO/IHO OTIEPUPOBATH MOHATHAMU:
MOCIIeIOBATENIEHOCTD, apu(pMEeTHIECKAasl IPOTPECCHS,
reoMeTpruyecKasi mporpeccusi, 06CKOHEYHO yObIBatOIIast
reoMeTpHUecKasi Mporpeccus; yMeHHe 3aJ1aBaTh
[10CJIEI0BATEIbHOCTH, B TOM YHCJIE C TIOMOUIBIO PEKYPPEHTHBIX
hopmy;

- YMETh ONEPUPOBATh MOHATUSIME: HEPEPHIBHOCTH
(YHKIIMW, aCUMIITOTHI Tpadrka GyHKIIUH, IEpBast U BTOpas
NpoM3BOAHAs (DYHKLINHU, TEOMETPUUECKUN U (PU3HUeCKuit
CMBICJI IPOU3BOIHOM,




|HepB006pa3Ha;1, OIPEJECIICHHBIA NHTErPAJl; YMEHUE HAXOAUTh




ACHMIITOTHI Tpaduka (PyHKIMH; yMEHUE BHIYUCIISTD
MIPOM3BOIHBIE CyMMBI, IPOM3BEIECHUS, YACTHOTO ¥ KOMITO3UIIHU
(yHKIMH, HAXOANTH ypaBHEHUE KacaTeIbHON K rpaduKy
byHKIMH;

YMEHHUE HCIIOIb30BATh MPOU3BOIHYIO JUIS UCCIIEOBAHUS
(byHKIU, U1 HAXOKICHHUS HAWTy4IIeTo PeIIeHus B
MPUKIIAJHBIX, B TOM YHCIIE CONUAITBHO-IKOHOMUYECKHX H
(u3HUecKuX 3a1a4ax, Ui ONpPEIeIeH s CKOPOCTH M yCKOPEHUS;
HAaXOIUTh IUIOLIA N U 00BEMBI (PUTYP C TOMOIIIBIO UHTETPaIa;
[PUBOIUTH TPUMEPHI MAaTEMAaTHUECKOTO MOJIETTUPOBAHUS C
noMoIIbI0 T HepeHITnaIbHBIX YPAaBHEHU,

- YMETh OIEPUPOBATh MOHATUSMH: KOMIICKCHOE YHCIIO,
CONpsKEHHBIE KOMIUICKCHBIE YMCIIA, MOAYJb U apTyMEHT
KOMITJICKCHOTO YHcia, popMa 3aluCH KOMITIEKCHBIX YHCEIT
(reomeTpuyecKasi, TPUTOHOMETPHUECKas U ajaredpanyeckas);
YMETh TIPOU3BOAUTE apUPMETUIECKUE TEHCTBUS C
KOMIUIEKCHBIMHU YUCIIAMH; IPUBOAUTE TIPUMEPBI UCTIONb30BAHHS
KOMITJICKCHBIX YHCEIT;

- YMETb CBOOO/IHO OTIEPUPOBATH MOHATHIMU: CPEIHEE
aprdMeTHIeCKOe, MEIaHa, HanOoJbIIee U HAUMEHbILIEe
BHAUYEHUs, pa3Max, JUCTIEPCHs, CTAHJAPTHOE OTKIOHEHHE IS
OTIMCAHMSI YMCIIOBBIX JAHHBIX; YMEHHE UCCIIEIOBATh
CTaTHCTHYECKUE JaHHBIC, B TOM YHCIIE C IPUMEHEHHEM
rpaMYeCcKUX METOIOB U SIEKTPOHHBIX CPEACTB; rpaduuecKu
MCCIICIOBATh COBMECTHbIE HAOIIOCHUS C TIOMOIIBIO JUarpaMM
[paccerBaHMs U JINHEWHOU PETPECCHY;

- YMETh HaXOIUTh BEPOSATHOCTH COOBITHIA C
MICTIOJIb30BAaHHEM IPa)UuECKUX METOAOB; IPHUMEHSTH JIIs
peteHus 3a1a4 GOpMYIIbl CIOKEHHS M YMHOKEHHS
BEPOSITHOCTEH, GOPMYITY NOTHON




BEpOSTHOCTH, popmyny bepHymin, koMOuHaTOpHBIE (GaKTHI U




(bOopMyJIBI; OLIEHUBATH BEPOATHOCTH PEaJIbHBIX COOBITHI; yMEHUE
ONEPUPOBATh MOHATUAMU: CIydaliHas BEJIMUYMHA, PACTIPEACICHUE
BEPOSTHOCTEH, MaTeMaTHUYECKOE OXKHUIaHUE, TUCTIEPCHS] U
CTaHJApTHOE OTKIIOHEHHE CIy4YailHOW BEIHUMHBI, QYyHKIIUN
pactipesieNieHus U III0OTHOCTU PaBHOMEPHOTO, TOKa3aTeIbHOTO U
HOPMAaJIbHOTO pacHpeesIeHUii; yMEHHE UCTI0Ib30BaTh CBOICTBA
M3YUYCHHBIX PACTIPEICICHUH ISl PEIICHUS 3a]1a4; 3HAKOMCTBO C
MOHSTUSAMMU: 3aKOH OOJIBITUX YHCEII, METO/IBI BEIOOPOYHBIX
MCCJICJIOBAHUI; YMEHHE TPUBOAUTD IIPUMEPHI MPOSBICHUS 3aKOHA
OOJBIINX YUCEN B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMETh CBOOOZHO ONEpUPOBATh MOHATHUSAMHE: TOUKA, IpSAMasi,
[JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, IJIOCKUI yroJl,
IBYTpAHHBIN YroJl, TPEXTPAHHBIN YToJl, IepeceKaronecs,
MapajieNbHbIE U CKPEIIUBAIOIINECS MPSIMbIE, MapalIeIbHOCTh U
[EPICHANKYIAPHOCTD IPSAMBIX U IUIOCKOCTEH, YOI MEXIY
MPSIMBIMH, YTOJ MEX1Y TIPSIMOM U IIOCKOCTHIO, YTOJI MEKTY
MJIOCKOCTAMM, YMCHHUEC HUCII0JIB30BaTh IIPU PCIICHUM 3aaa4
M3ydeHHbIe (DAKTHI M TEOPEMBI INIAHUMETPHUN; YMEHHE OIICHUBATh
pa3Mepbl OObEKTOB B OKPYIKAIOIIEM MUPE; YMEHHE OTIEpUPOBATh
MMOHATHUAMU: MHOT'OT'PaHHUK, CCHCHHUC MHOTI'OTpaHHUKa,
MpaBUIBHBIN MHOTOTPAaHHUK, TPU3Ma, MUpaMua, Gurypa u
[MOBEPXHOCTh BpallleHUs, IMIIMHIP, KOHYC, ap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHYCa U LIHJIUHAPA,
napasieNbHbIE OCU MM OCHOBAaHUIO, CEUEHHE I11apa, MIOCKOCTh,
Kacaromasicsi cepsl, MIIUHAPA, KOHYCa; YMEHHE CTPOUTD
CeYeHHEe MHOTOTPaHHUKA, N300pakaTh MHOTOTPAHHUKH, (DUTYPBI
1 ITIOBECPXHOCTH BpallICHUA, UX CCUCHUSA, B TOM YHCJIC C IIOMOIIBIO
QIIEKTPOHHBIX CPEJICTB; YMEHHUE IPUMEHSTH CBOICTBA
reoMEeTpUYECKUX (PUTYP, CAMOCTOSTEIILHO

(bopMyaIUpPOBATh ONPEACIICHUS N3Y4aeMbIX (DUI'Yp, BEIABUTATh




CUIIOTE3Bl O CBOWCTBAX M MPU3HAKAX T€OMETPUUECKHX (HUTYP,
00OCHOBBIBATh WJIH OTIPOBEPTATh UX; YMEHHE TIPOBOIUTH
KIaccu(UKaUIo (GUIyp M0 pa3IMYHbIM IPU3HAKAM, BBIOJIHATh
HEOOXOIUMBIE JIOTIOJIHUTENbHbIE TIOCTPOSHMUS,

- YMeTh CBOOO/IHO ONIEpUPOBATH MOHATHIMU: TUIOIAIb
(burypsl, 00beM QUrypsl, BEIMYUHA YIJIa, PACCTOSIHUE OT TOUKU
10 TUTOCKOCTH, PACCTOSTHUE MEXKTy MPSIMBIMH, PACCTOSTHHE
MEXTy TUIOCKOCTSIMM, IUIOIIAAb c(epsl, MIIO0MIA1b TOBEPXHOCTH
[MpaMU/Ibl, IPU3MBI, KOHYCa, IIUIUHIIPA, 00beM Kyoa,
MPSIMOYTOJIBHOTO Mapajulesenumnesia, MupaMusl, IPU3MBI,
[MTMH/Ipa, KOHYCa, apa; yMEHUE HaXOJUTh OTHOIIICHHE
00BbEMOB TOI0OHBIX (HUTYD;

- YMETb CBOOO/IHO OIIEpUPOBATH MOHATHIMMU: JBHKEHHE,
apasiesIbHbIA IepeHoC, CUMMETPHUS Ha MJIOCKOCTH U B
[POCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHKe MOA00HS,

Mo j00HBIe (PUTYPBI; YMEHHE PaCTIO3HABATH PaBHBIC U
0/100HbIE (GPUTYPBI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYpE; YMEHHE HCII0JIb30BaTh T€OMETPUUYECKHUE
OTHOLIECHHUS, HAXOUTh F€OMETPUUECKHUE BEIMYMHBI (AJTUHA,
yroJ1, Iomaab, 00beM) MPH PeIICHUH 3aa4 U3 JPYTUX
yaeOHBIX TPEAMETOB U U3 PEANbHOU KHU3HH;

- YMETh CBOOOIHO OTIEPUPOBATH TIOHATHIMHU:
[PSMOYTOJIbHAs CUCTEMA KOOPJIMHAT, BEKTOP, KOOPAUHATHI
TOYKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEICHNE
BEKTOpA Ha YUCIIO, PA3JIOKEHUE BEKTOPA MO Oa3mcy, CKaIsIpHOE
MpOM3BEICHIE, BEKTOPHOE MPOU3BECHHE, YTOII MEKIY
BEKTOPAMHU; YMEHHUE UCTIOIh30BaTh BEKTOPHBIN H
KOOPAMHATHBIM METOJ AJIs PELIEHUs] TEOMETPUYECKHX 33134 U
3aay IpyTuX y4eOHbIX IPEAMETOB; ONEPUPOBATH MOHATHAMU:
MaTpuia 2x2 u 3x3, onpeaeanuTeNb




|MaTDI/II_U>I, TeOMETPHUISCKUN CMBICH OIIPEICIUTEN,




- YMCTb MOACIUPOBATH PCAJIbHBIC CUTYalluu Ha A3bIKC
MAaTCMATUKH, COCTABJISITh BBIPAXKCHUSA, YPABHCHUS, HCPABCHCTBA U
X CHCTEMBI 10 YCIOBHUIO 3a/1a41, UCCIIE0BATh TOCTPOCHHbIE
MOJIENIH C UCTIOIB30BAHKUEM aIlapara anreopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN PEe3yIbTar; CTPOUTH
MaTeMaTH4YE€CKUE MOZIEIH C IOMOLIbI0 TEOMETPUUECKUX TTOHATHI
1 BCJIMYMH, PCIIATh CBA3AHHBIC C HUMHU IMPAKTUYCCKHUE 3a/1a4U,
COCTaBJIATh BEPOSATHOCTHYIO MOJIEJIb U MHTEPIIPETHUPOBATD
MOJTyYEHHBIN Pe3yNbTaT; peliaTh IPUKIAIHbIC 3a]]a4U CPEACTBAMHU
MaTeMaTH4ECKOTO aHaJIn3a, B TOM YHCJIE COLUAJIbHO-
PKOHOMHYECKOTO M (PU3MYECKOTO XapaKTepa;

- yMEHHUE BBIOMPATH MOIXOISIINN METO/ JIJIST PEIICHUS
3aJja4; TOHUMaHue 3HaUMMOCTH MaTEMaTUKH B U3yYeHUH
MIPUPOTHBIX M OOIIECTBEHHBIX MPOIECCOB U SABICHUI; YMEHUE
[Pacro3HaBaTh NPOSIBICHUE 3aKOHOB MAaTEMATUKU B UCKYCCTBE,
YMCHUEC ITPUBOAUTD ITPUMCEPBI MATCMATUYICCKUX OTKpBITI/Iﬁ
[POCCUICKON 1 MUPOBOI

MaTeMaTHYeCKON HAyKu

OK 02 Ucnonp3oBarh
COBPEMEHHBIE CPE/ICTBA
MIOWCKa, aHAJIHN3a U
UHTEpIpeTanuu
UHOpPMaIUH, U
WH(POPMAITMOHHBIC
TEXHOJIOTUH IS
BBITIOJTHEHUS 337124
npodeccuoHaNbHON
NesITeTbHOCTH

B o0macTy ieHHOCTH HAyYHOTO MTO3HAHUS: - YMETh OTIEpPUPOBATH MOHITUAMU: pallMOHATbHAS (PyHKITHS,
-c(hOPMUPOBAHHOCTh MoKa3aresibHas PyHKIM, CTeNeHHas QyHKIMs, JorapupmMuyecKass
MHPOBO33PEHHs, COOTBETCTBYIOILETO COBPEMEHHOMY|PYHKIMS, TPUTOHOMETPUUECKUE (YHKIMH, 0OpaTHbIe (QyHKIHMH]
YPOBHIO  pa3sBUTHS HAYyKM U  OOLIECTBEHHOMYMEHHE CTPOUTh IpadMKH M3YYECHHBIX (YHKIHMH, HCIIONB30BATH
IIPpAKTUKHA, OCHOBAaHHOIO Ha JHAJIOTe Kyanyp,Fpa(bI/IKI/I IIpu H3YUCHUHU TIPOLCCCOB U 3aBI/ICI/IMOCTeI7I, pu
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa CHICHMU 3a/1a4 U3 JAPYIMX Y4eOHBIX NPEIMETOB M 3a1a4 M3
MOJIUKYJIBTYPHOM MUDE;

€aJbHON >KU3HU; BBIPAXaTh (POPMYJIaMU 3aBUCHMOCTH MEXKMY]

- COBEPILECHCTBOBAHKE S3BIKOBOM BCJTMIMHAMU,

YUTATEIbCKOU KYJIbTYPbL KakK cpeacTBa- YMETH OIICpUpoOBaTh IIOHATUSAMMU: TOXIAECTBO
BSaI/IMO}IeﬁCTBI/Iﬂ MEXKIY JIOJIbMH U ITIO3HAHUS MHPA, OXXKACCTBCHHOC Hpe06pa30BaHHe, YpaBHCHHUEC, HCPABCHCTBO
- OCO3HaAHUC IICHHOCTHU Hay4HO CHCTEMa ypaBHeHI/If/'I U HCPABCHCTB, PABHOCUJIBHOCTb ypaBHeHHfI.

JIESITEIbHOCTH, TOTOBHOCTbH OCYIIECTBIITHHCPABCHCTB W CUCTCM, PAalMOHAJbHBIC, HPPANHMOHAIBHBIC,




IIPOEKTHYIO U

[10Ka3aTEIIbHBIC, CTCIICHHBIE,
Torapugmuyeckue, TPUTOHOMETPUYECKUE

HCPAaBCHCTBA

ypaBHEHUS,




HCCIICOO0BATCIBLCKYIO ACATCIIBHOCTD I/IH,I[I/IBI/IIIyaJIBHOh/I CHUCTCMbI; YMCTh pCIIATh YpaBHCHHA, HCPABCHCTBA U CUCTCMBI

U B TpyTIIE.

Osnanenne YHUBEPCAIBHBIMU
MI03HABATEIILHBIMH JACHCTBUAMMU:

B) paboTa ¢ HHpOpMaImei:

BJIaJICTh HAaBBIKAMU ITOJTyYeHUs HH(OpMAINY]

y4eOHBIMUHEPABEHCTBA U CHUCTEMBI C MAapaMeTpOM; MPUMEHSATh YPaBHEHUS

[OMOIIBIO  PAa3JW4HBIX  I[PUEMOB;  pPEIIaTh  ypaBHEHUSA

HCPABCHCTBA, UX CUCTCMbI IJIA PCHICHUS MAaTCMATUYCCKHX 3a/1a4 1

3aay U3 pa3IMYHbIX 00IacTel HayKu U peabHOU KU3HU;
YMETb CBOOOIHO OIEPHPOBATH

- INOHATHUAMU:. ABHUKCHHUC,

U3 HCTOYHHUKOB PpA3HBIX THUIIOB, CAMOCTOSITEIIHH
OCYIIECTBIIATh TOWCK, aHallU3, CHCTEMATU3AIIHIO
MHTEPIIPETAIMI0 HHPOPMAIIMU PA3IHYHBIX BUIOB
(dhopM TpeaCcTaBICHUS;

CO3J1aBaTh TEKCTHI B Pa3IMUYHBIX (hopMarax ¢
y4eToM Ha3Ha4YeHUs HMHQPOPMAIMH W  LEJIEBO
ayIUTOPUH, bopm
NPE/ICTABICHUS ¥ BU3YaJIU3AIH;

OILIEHUBATh JIOCTOBEPHOCTH, JIETHTUMHOCTH
WHPOpPMAILIMK, €€ COOTBETCTBHUE IPABOBBIM U
MOPaJIbHO-ITHYECKHM HOpPMaM;

BBI6I/Ipa$I ONTHUMAJIBHYIO

MCTIOJIb30BaTh CPEACTBAa MHPOPMAITMOHHBIX U

KOMMYHUKAIIUOHHBIX ~ TEXHOJIOTHH B  pEIICHUU
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX Y
OpPraHM3allMOHHBIX ~ 337ad  C  coOoneHneM
TpeOOBaHUI HPrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
THTHEHBI, PECypcoCcOEepeKeHHs, IMPaBOBBIX U
THYECKUX  HOpPM, HOPM  HH(OPMAIMOHHOH
0e30IacHOCTH;

- BIAJCTh HAaBBIKAMU  PACIIO3HABAHUSA U
3aIUTHI UHpOpMaIuH, MH(POPMALIMOHHOMH
0€30MacHOCTH

JIMYHOCTH

j}l;eOMeTqueCKHe BEJIMYMHBI (JUIMHA, YTOoJl, oAb, 00beM) NpY

MapajuIeNIbHBIA  TIEPEHOC, CHMMETPHUST Ha ITUIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, MPEOOpa30oBaHUE IOAOOMS, IMOTOOHBIC
(Urypel; yMETh paclio3HaBaTh pPaBHbIC W TOAOOHBIC (UTYDHI, B
TOM 4YHCIe B MPHUPOIE, YMETH

M CII0JIb30BAaTh reOMCTPHUYCCKUC HaXOIUTH

HCKYCCTBC, apXUTCKTYPE;

OTHOIIICHMUS,

€IICHUU 3aJlad U3 JPYTUX Y4YEOHBIX MPEAMETOB U U3 peajbHOM
PKU3HU




OK 03 [InanupoBats u
pearn30BBIBATh COOCTBEHHOE
npodeccuoHaNbHOE U
JTMYHOCTHOE Pa3BHUTHE,
peANPUHUMATEIBCKYIO
NesITeTTLHOCTD B
npodeccuoHanbHOM cdepe,
WCTIONB30BaTh 3HAHMUS 110
(MHAHCOBOM IPaMOTHOCTH B
Pa3INYHBIX )KU3HEHHBIX
CUTYyaIHsAX

B o0macti 1yXOBHO-HPAaBCTBEHHOTO BOCIUTAHUS:
--  c(OPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS,
ATHUYECKOTO MOBEACHHUS;

- CIIOCOOHOCTH CUTYaLIUIO
IIPUHMMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSCH
Ha MOpaJIbHO- HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OLICHUBATb

- OCO3HAHHME JIMYHOTO BKJIAJa B TOCTPOCHUE
YCTOWMYHUBOTO OYIyIIEeTro;

pHCPABCHCTBA, X CUCTCMBI,

- YMETb  ONEpPUPOBaTb  MNOHATUAMM:  pallOHAJbHbIC,
M ppalOHaJIbHBIE, MOKa3aTelbHbIE, CTETIEHHBIE,
lorapumuueckre,  TPUTOHOMETPUYECKHE  ypaBHEHUS |

- YMETh ONEPHPOBATh MOHSATUSMU: MHOTOTPAHHHK, CEUCHHE
MHOTOTPaHHUKA, KYO,
(urypa U MOBEpPXHOCTH BpAIICHHUS, IIIUHAD, KOHYC, IIap, cdepa,
cedeHHus: (UTYpBl BpalieHus, IJIOCKOCTh, Kacaromiascs cgepsl

napajjiciacnuinea, Ipu3dMa, IHupamMuaa

- OTBCTCTBCHHOC OTHOIICHUC K CBON

pomutensM U (WiIM) JpyrMM 4J€HaM CEMbH JKOHYCa,

CO3/ITaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO NMPUHSTH
IIEHHOCTEH CEeMEHMHOM >KHM3HH B COOTBETCTBHH
TpaauIusaMu HapoJoB Poccuu;

OBnazieHue  YHUBEPCAJIBHBIMUA  PETYJISTUBHBIM
JIEUCTBUSIMU

a) caMOOpTraHu3aIlns:

- CaMOCTOSATEIILHO OCYIIECTBISATH
MI03HABATENILHYIO NeSITeTIbHOCTD, BBISIBIISIT
poOIeMBl, CTaBUTh U ¢bopmynupoBar
COOCTBEHHbIE 3ajaud = B

JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

- CaMOCTOSITEJIBHO COCTABJIATh IIAH PELIEHU
YYETOM HMEIOLIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH 1 TPEANIOYTCHUH;

- 1aBaTh OLICHKY HOBBIM CHUTYyaLUsIM;
crocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHHUIO
LIIMPOKOM JPYAULIMM B pa3HbIX 00JacTIX 3HAHMIA
MIOCTOSIHHO TOBBIIIATh CBOW 00pa3oBaTeNbHBIA U
KYJIETYPHBIN YPOBEHB;

npobieMbl ¢

o0pasoBarenpHORBCKTOPOB,

[IMJIMH/PA, KOHYCA, IUIOMIAAb MOBEPXHOCTH MUPAMUJIBI, TIPU3MBbI/
wiomanas  cepel, 00beM  KyOa,
napajuieNienunena, NAPaMUIbl,  TPU3MBL,

WIMHIPA,
[PSIMOYTOJIBHOTO
[WIMH]pA, KOHYyCa, I1apa; yMEHHe N300pa)xkaTb MHOTOTPAHHUKH U
MOBEPXHOCTH BpAIllEHUS, MX CEYEHHUS OT PYKH, C IMOMOUIBIO
epPTeXHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB; YMETH
acro3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE; YMETh PAacllO3HABAaTH
[IPAaBUJIbHbIE MHOTOT PaHHUKWY;
YMETh ONEpUPOBATh MOHATHIMU: MPSIMOYTOJIbHAs CUCTEMA
KOOPJIWHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA,
VIOl MEXIy BEKTOpaMH, CyMM43
HaxXoOIUTh g

CKaJIIPHOE IIPOU3BEACHHUE,
[IPOU3BEJCHUE BEKTOpa Ha YMHCIIO;
MOMOIIBIO0 M3YYEHHBIX (OPMYJ KOOPIWHATHI CEPEIUHBI OTpe3Ka,
ACCTOSIHME MEXY ABYMsI TOUKAMU




0) CaMOKOHTPOJIB!

WCIIONIBb30BaTh TMPUEMBbI pe(ICKCHH JUIS  OILICHKH
CUTYaIllH, BHIOOpa BEPHOTO PEIICHUS;

- YMETh OIICHUBATh PHUCKHU M CBOEBPEMEHHO
MIPUHUMATh PELICHUS 110 UX CHUXKEHHUIO;

B) SMOLIMOHAJBHBIM MHTEJUIEKT, MPEANoiararoimii
c(hOpMHUPOBAHHOCTE:

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIIEH CTPEMIICHHE
K JOCTWKEHHMIO MMM U  YCIeXy, ONTUMU3M,
WHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOIS U3
CBOMX BO3MOKHOCTECIH;

- SMIIATHH, BKJIIOYAIOIICH CIIOCOOHOCTH
MOHUMAaTh AMOIMOHAJIBHOE COCTOSIHHE JIPYTHX,)
YUHUTHIBATH ero npu OCYILIECTBIICHUH
KOMMYHUKAIIUH, CIIOCOOHOCTh K COYYBCTBUIO U
CONIEPEKNBAHUIO;

- COITMATBLHBIX HaBBIKOB, BKJTIOYAFOIITHNX]
CIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JIPYTHMH
TIONbMH, 3a00THTBCS, TIPOSIBISATH UWHTEpEC W
paspeiarb

KOH(JIUKTBI




OK 04 DddexTrBHO
B3aMMOJEHCTBOBATh U
paboTaTh B KOJJIEKTUBE H
KOMaH/Ie

TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH
Y CaMOOTIPE/ICIICHUIO;

-OBJIaJIeHNE HABBIKAMH YUEOHO-HUCCIIEI0BATEIHCKOM,
MPOEKTHOM M COIMATILHON JIEATEIIbHOCTH;
OBnazeHue yHUBEpPCAIbHBIMU
KOMMYHHUKAaTUBHBIMU JACHCTBUSMHU:

0) COBMECTHAsI IeATEIBHOCTb:

- TOHUMATh M  HCIOJb30BaTh

MPEUMYIIIECTBA KOMAaHIHOW U UHIUBUYyaTbHON
padoTHI;

YMETb OIEpUPOBATH IOHATUSAMHU: CIYyYaWHBIM OIBIT U
CilydaifHOe COOBITHE, BEPOSTHOCTH CIYYaiHOTO COOBITHS; YMETH
BbIUUCJIATE BCPOATHOCTH C  HCIIOJIB30BaAHUEM Fpa(l)I/I‘-IeCKI/IX
METOZIOB; IPUMEHATh (OPMYJBl CIOKEHHS U YMHOXCHUS]
BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKThI U POPMYJIBI IIPU PEIICHUH
3a/1a4; OLICHUBATL BCPOATHOCTU PCAJIbHBIX COGBITHﬁ; 3HaKOMCTBQ
CO CﬂyqaﬁHLIMH BCIMYMHAMHU, YMCHHC IPUBOAUTL IMPUMCPH]
IIPOABJICHUSA 3aKOHa 0O0ABIINX quceil B NpupoOaAHBIX W
OOIECTBEHHBIX SBICHUSAX;

- YMEeTbh CBOOO/IHO ONEPUPOBATH MOHATHSIMHU: CTETIEHB C LEJIbIM

MOKa3aTcJICM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHD C




JA(SAI071
ACATCIIBHOCTH, OPraHM30BbIBATE N KOOPAWHHUPOBATH

- IIPpUHHUMATDb

COBMGCTHOf]IpaHHOHaHBHBIM nmoxkasarcJji€M, CTCIICHb C [[efICTBI/ITeJIbHBIM

(BEeIIeCTBEHHBIM) TIOKa3aTeseM, JIorapudm uucia, CHHyC, KOCUHY(

,I[GP'ICTBPIH o €€ MOOCTHXKCHHIO: COCTAaBJIATH INNIaHH TAHI'CHC IIPOMU3BOJIBHOI'O YHCJIIA,

JNEUCTBUN, paclpeAesiarh PO C y4€TOM MHEHHIA

YyMETb CBOOOAHO OMNEpPUPOBATh MOHATUSIMH: TpaduK

YYaCTHUKOB 0OCYXKJaTh pEe3yJabTaThl COBMECTHOW(DYHKIMU, oOpaTHast PyHKIHUS, KOMIIO3UIMS (YHKIUH, JTHHEHHas

paboTsr;

- KOOPJIMHUPOBaTh MU BBINOJHATH paboTy HOKa3aTeeM,

YCIOBUSAX peanbpHOro, BUPTYaJIbHOTO g
KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHUS;

- OCYILECTBIIATh MO3UTHUBHOE CTPATETHYECKOQ
MOBEJICHUE B PA3JIMYHBIX CUTYyalUsX, MPOSBIISATH
TBOPYECTBO U BOOOpaKeHNE, OBITh MHUIIUATHBHBIM.
OBnageHne  yHHUBEPCAIBHBIMUA  PETYJIATUBHBIMH
NEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTUX JIoNeit:

- MIPUHUMATh MOTHBBI U apPIYMEHTHI IPYTUX
JIOACH MpU aHaIM3€ Pe3yJIbTATOB JIEATEIbHOCTH;

- MPU3HABATh CBOE MPABO U MPABO JPYTUX
JIIofeii Ha OIIMOKH;

- pa3BHUBATh CIOCOOHOCTH MOHUMATh MUD C
MO3ULIMM JIPYTOro YeIOBeKa

(dyHKIUSA, KBagpaTuyHast GyHKLUS, CTeTeHHas: (PYHKIHUS C IeNbIM
¢byHKIMKM,  0OpaTHbIG
NIOKa3aTesIbHas u

TPUTOHOMETPUIECKHE
TPUTOHOMETPUYCCKHUE byHKINY,
morapudmuueckast GyHKIMU; YMETh CTPOUTH rpaduxu QyHKIu
BBITOJIHATH IPe0Opa30BaHus TPaPHUKOB QYyHKIIHIA;

YMETh HCIIONB30BaTh Tpapuku (YHKUIUN A U3y4YeHHS

MPOIIECCOB M 3aBHCUMOCTEH TIpU pENICHWH 3a/Jad U3 JAPYTHX
yU€OHbIX TMpPEIMETOB W M3 peaJbHOM JKHU3HHU; BBIPaXKaTh
(bopMyIamMH 3aBUCUMOCTH MEKIY BEIIMUMHAMUY;

- CBOOOIHO OIEPUPOBATh MOHATUSMH: YETHOCTh (PYHKIIHH,
byHKIHH, byHKINH|
MOHOTOHHOCTbh (DYHKLMH, SKCTpEMyM (QYHKLUHMU, HauOOJIblIee U
3HaueHWs] (QYHKIMM Ha TPOMEXKYTKE; YMETH
[IPOBOAMTH MCCIIEIOBAHNE (PYHKIIUH;

- YMETh HCIIONB30BaTh CBOMCTBA W Tpapuku (QyHKIMHA 1

MCPUOAUIHOCTD OrpaHU4YCHHOCTDH

HAUMCHBIIICC

[PELICHUS] YpPAaBHEHU, HEPABEHCTB W 3aJad C MapamMeTpaMmu
M300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH MHOXKECTBA pEIICHUN
ypaBHEHUH,

HEPaBEHCTB U UX CUCTEM

OK 05 OcyiiecTBasiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAITUIO Ha
TOCYTapCTBEHHOM SI3BIKE
Poccuiickoit @eaepanuu ¢
y4eTOM 0COOCHHOCTEH

B o06nacTi 5cTeTHYECKOrO BOCITMTAHUA:

- YMETb OIEpUpPOBaTh MOHATUSIMU: CpeaHee apu(MeTHdYecKoe,

- ACTETHUYECKOE OTHOIICHUE K MHUPY, BKIIOYa
ACTETHKY ObITa, HAYYHOTO W  TEXHUYECKOT!
TBOpPYECTBA, CIIOPTA,
OTHOIIICHHIA;

- CIOCOOHOCTH BOCIPUHUMATh Pa3INYHbIE BHUIbI

MCIMaHa, HauOoNbIIee W HaMMEHbIIEE 3HA4YCHUA, pasMax,

HCIICPpCUA, CTAHAAPTHOC OTKJIIOHCHUEC YHUCIIOBOTO Ha6opa; YMCHHE

Tpyla U OOIIECTBEHHBIXM3BIEKATh, HHTEPIPETHPOBATh MH()OPMALIMIO, IPEACTABICHHYIO B

abnuIax, Ha [uarpamMmax, rpaukax, OTpakarollyr CBOMCTBa
€aJIbHBIX TPOIIECCOB U SIBICHUH; MPENCTABIATH HH()OPMAIIHIO C




I/ICKyc CTBa,
APYTUX

Tpaauuunu MW TBOPUYECTBO CBOCTO U




COLIMAIILHOTO U
KYJIETYpPHOTO KOHTEKCTa

HapoaoB, OoWIylIaTb 3MOLMOHAJIBHOC BO3/ICHICTBUEIOMOIIILIO Ta6JII/II_I U JuarpamMm; HCCICAOBATb CTATUCTHYCCKHUG

HCKYCCTBa;
oOrecrBa
HCKYCCTBa, STHUYECKUX KYIBTYPHBIX TpaJUIIAN
HApOJHOTO TBOPUYECTBA;

n OTCYCCTBCHHOI'O u

TOTOBHOCTb K CaMOBBIPAXXCHHUIO B Pa3HBIX

BHJaX HCKYCCTBA, CTPEMJICHUC ITPOABIIATH KAUCCTBAIIOCKOCTBIO, YI'OJI MEXKIAY IJIIOCKOCTAMU, PACCTOAHUE OT TOYKH I

TBOp‘ICCKOﬁ JIMYHOCTH,

OBJ'IaJICHI/IC YHUBCPCAJIbHBIMU KOMMYHUKATHUBHBIMUIIIIIOCKOCTAMU

JEUCTBUSAMMU:

a) o0mieHue:

- OCYILIECTBIIATh KOMMYHHUKAIIMM BO BCEX
cdepax KU3HHU;

- pacno3HaBaTh ~ HeBepOajbHbIE  CPENCTBA
OOlIeHHsI, TOHUMAaTh 3HAYCHHE COIMAIbHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHIIKA KOH(ITUKTHBIX

CUTyaluH U CMATYaTh KOH(IIUKTHL;
- pa3BEpHYTO M JIOTMYHO U3JIaraTb CBOIO TOUKY
3peHus

C UCIIOJb30BAHUEM SA3BIKOBBIX CPCICTB

Y66}KI[6HHOCTB B 3HAQYUMOCTH IJI JIUWYHOCTHUPJICKTPOHHBIX CPEACTB,
MHUPOBOIr'g-

AHHBIC, B TOM YHUCJIC C MPUMCHCHUCM rpa(bnqecm/lx METOIOB U

YMETb  OIEPUPOBATH TOYKa, MpsAMas
[JI0CKOCTb, IIPOCTPAHCTBO, ABYTPAHHBIN yIoJl, CKpELIUBAIOIIHECS
[IPsIMbIE, IAPAJUICIIBHOCTh M IEPHIEHIUKYIAPHOCTb IPSMBIX U

INOHATHUAMMU:

MJIOCKOCTEM, Yroia MEXAy IpsSMBIMH, YIOJI MEXIy HIpsIMOMl U

[UIOCKOCTH, PACCTOSIHUE MEXIy NPSMBIMHU, PACCTOSHHE MEXKIY]
- YMCTh HCIHOJIB30BAaThH IIPpH PCIICHHUU 3ada4 H3YUCHHBIG
(akThl U TEOpEMbI IJIAHUMETPUHU; YMEHHUE OLEHUBATh pa3Mephl
00BEKTOB OKPYIKAIOIIETO MUPa

OK 06 IIposiBnsTh
Ipa’kKJIaHCKO-
MATPUOTHYECKYIO TTO3UITHIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
MMOBEJICHUE HAa OCHOBE
TpaJULIIMOHHBIX
00IIICUCTOBEYCCKUX
[ICHHOCTEH, B TOM YHCJIIE C
YIETOM TapMOHHU3AINHI

OCO3HaHHE OOyYaroIMUMHUCS  POCCHHCKOU

Fpﬁ)KI[&HCKOfI HUICHTUYHOCTH,

L[€JICHAIIPaBJIICHHOE pa3BUTHE BHYTPEHHEH

MO3ULIUU JUYHOCTHU Ha OCHOB®
JYXOBHO-HPAaBCTBEHHBIX  LIEHHOCTEHN
Poccuiickont ~ denepanuu,  UCTOPUYECKUX

HAallMOHAJIbHO-KYJIBTYPHBIX TpaguLui,

(dbopMupoBanue CHUCTEMBI 3HAYHUMBIX

OCHHOCTHO-CMBICJIOBBIX

HapOHOngMOMBlo U3yUYEHHBIX (POPMYII KOOPAUHATHI CepeIUHbI OTPE3Ka,

- YMETb OIIEPUPOBATh NOHATUAMU: MIPSMOYTOJIbHASL CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPJAMNHATBI BEKTOPA,
CKJIIPHOE IIPOU3BEACHHE, YTOJI MEX1y BEKTOPAMH, CyMMa
BEKTOPOB, IPOU3BEIECHUE BEKTOPA HA YHUCIIO; HAXOIUTH C

ACCTOSHHUEC MCIKAY ABYMSI TOUKAMU,
-YMCTb BI)I6I/IpaTI) HOI[XOI[?[HII/Iﬁ I/I3y‘I€HHI)II71 MCTOA I pCIICHUA
3a1a4u, paClio3HaBaTb MaTCMaTH4C€CKUC (i)aKTBI n
MAaTCMAaTUYCCKHC




MCXXHAIITMOHAJIbHBIX U

YCTaHOBOK,
AHTUKOPPYILIMOHHOTO
MHPOBO33PEHUS,

MOZCJIN B MPUPOAHBIX U OGH.IGCTBGHHBIX SIBJICHUAX, B UCKYCCTBC;




MEKPEJIUTUO3HBIX
OTHOILIEHUH, TPUMEHATh
CTaHAAPTHI
AQHTUKOPPYNLIMOHHOTO
[MOBEICHUS

MIPaBOCO3HAHUS, JKOJIOTHYECKON KyJIbTYPBLlyMEHHE  MPUBOAUTH  IMPUMEPBL  MAaTEMaTHYCCKHUX
CIIOCOOHOCTH CTaBUThH L€ U CTPOUTH JKU3HEHHBIOTKPHITUI POCCUICKOW W MHUPOBOM MaTeMaTU4eCcKOn

TJIaHEI, HaYKH.

B vacTu rpak1aHCKOro BOCIIMTAHUS: - YMETb OIEpUPOBATH MOHATUSAMU: CIyYANUHBIA ONBIT U CIy4YalHOG
- OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MPaB HCOOBITUE, BEPOATHOCTh CIyYaHHOTO COOBITHS; YMETh BBIYMCIISATE
O6$I3aHHOCTeI71, YBa)KCHUE 3aKOHA U IIpaBoIopsaka; [BEPOATHOCTL C  HWCIIOJIb30BAHUCM rpa(bnqecm/lx MCTOOOB/
- NPUHATHE TPAJULHMOHHBIX HaIlMOHAJIBHBIX IPUMCHATH (1)OpMyJ'II>I CJIOKCHUA W YMHOXCHUSA BGpOS[THOCTGP'I,
06]_]_[eqen()]3eqec1(1/1x T'YMaHHUCTHUYECKUX KOM6I/IHaTOpHI>Ie (baKTBI u (bOpMYJ'IBI Ipu pCUHICHUH 3aJav]
JEMOKPaTUYECKUX LICHHOCTEM; OLIEHUBAaTh BEPOATHOCTU pEAlbHBIX COOBITUH; 3HAKOMCTBO CO
- TOTOBHOCTH ~ HPOTHBOCTOSATH  MACONOTMMCIYYAHHBIMUA — BEITMYMHAMH, YMCHHE TPUBOAUTH MPUMEPH
3KCTPEMHU3Ma, HalUMOoHAaJIN3Ma, KceHo¢)06I/IH,Hp0$IBJI€HI/ISI 3aKkoHa OOJBIIMX YHCEI B NpupoaHbIX W
JUCKpUMHHAIMKU 1O COLHUAJIbHBIM, peJ’II/Il“I/IOSHLIM,06H1€CTB€HHHX SIBJICHUAX

pacoBBIM, HALIMOHAILHBIM IIPU3HAKAM;

- TOTOBHOCTH BECTHU COBMECTHYIO
EATEIILHOCTD B HHTEpECaX  TPaKIaHCKOIO
oOmiecTBa, y4acTBOBaThb B CAaMOYIIPaBJICHUU B
o01eo0pa3oBaTeIbHOM OpraHu3aIu u
JIETCKO-IOHOIIECKUX OpraHu3alusX;
- YMEHHE B3aMMOJEHCTBOBATh C COLIUAIBHBIMU
WHCTUTYTaMU B COOTBETCTBHU C UX (PYHKUHUSMHU Y|
Ha3sHAYECHUEM,;
- TOTOBHOCTH K T'YMaHUTAPHOU 15
BOJIOHTEPCKOM AEATEIBHOCTH;
MMaTPUOTHYECKOr0 BOCIIMTAHUSL:

- c(hOpMHUPOBAHHOCTh POCCHICKOM
IPaKIaHCKON HWJICHTUYHOCTH, IaTpUOTU3MA,
YBa)KEHUS K CBOEMY Hapoxy, 4yBCTB3

OTBETCTBEHHOCTH Iiepen; PommHoM, ropmoctu 34
CBOM Kpail, cBOIO PomuHy, CBOM A3BIK U KYJBTYDY,
MPOLIJIOE W  HACTOALIEE MHOTOHAIMOHAJIBHOIO
Hapopaa Poccuu;







- LICHHOCTHOE OTHOIIICHHE K
TOCYJIJapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY H
MPUPOHOMY HACJIEANI0, MaMATHUKAM, TpagullusiM]
HaponoB Poccun, nocruxkenusm Poccum B Hayke
HCKYCCTBE, CIIOPTE, TEXHOJOTUAX U TPYIE;

- ujeiHast yOeKIeHHOCTh, TOTOBHOCTD K
CiIy)eHuto U 3amure OTe4ecTBa, OTBETCTBEHHOCTh

3a ero cyap0y; OCBOECHHBIE 00y4JaroIIMMUCS
MEKITPEIMETHBIC TOHSATHUS u
YHHUBEpPCAITbHBIC y4eOHbIe

NecTBUS (PETYASATUBHBIE,

I1I03HaBaTCIbHBIC, KOMMYHI/IKaTI/IBHI)Ie);

- CIIOCOOHOCTh WX  HCIIONB30BaHUS B

NO3HABATENFHON M COLMAIbHOW  MpaKTHKE,

TOTOBHOCTb K CaMOCTOATCIIbHOMY IIJIAHUPOBAHUIO U

OCYIIIECTBIICHHIO y4eOHOI JeSITeIbHOCTH |

OpraHu3aldy  y4eOHOro  COTPYIHHYECTBA ¢

HeJarornyecKuMi paOOTHUKAMU U CBEPCTHUKAMH, K

y4acTHIO B TOCTPOCHHH  HHIMBUIYaTbHOM

o0pa3oBarenbHOI TPaeKTOpuHy;

- OBJIa/ICHHE HaBBIKAMHU
y4eOHO-UCCIIEI0BATEIBCKOT,

MIPOSKTHOM 1 COIMAIBLHOMN JIeSITEILHOCTH




OK 07 CopnelicTBOBaTh
COXPaHEHUIO OKPYKAIOIIECH
Cpelibl,
pecypcocOepekeHHtIo,
PUMEHSTH 3HaHUs 00
W3MEHEHUH KJIMMAaTa,
[IPUHLIUIIBI OEPEKIUBOTO
MPOU3BOACTBA, IPPEKTUBHO
eliCTBOBATH B
4Ype3BbIYaHBIX

CUTyaLUsIX

- HE NPUHUMATh JACUCTBUSA, IPUHOCAILNE BPEl
OKpY’KaKOLIEH CPeae;
- YMETh MPOTHO3UPOBATH HEOIATONPUSATHBIE
9KOJIOTMYECKUE IOCIECACTBUSA IPEAIPUHAMAEMBIX]
JEUCTBUMN, IPENOTBPAILATD UX;
- paciupuTh OTIBIT

JKOJIOTHISCKOM HAIIPaBJICHHOCTH;

byHKIS,
MHTETpa,

IIPOU3BOJIHAS,
yMETh

rpaduKu
MaTeMaTHIECKOTO  aHaN3a,

MHOI'O4JICHOB

HaXOIUTh

YMETh ONEpUpOBaTh MOHATUSAMH: (DYHKIHS, HEIpepbIBHAS]
nepBooOpasHas,

(yHKLUMI, HCHONB3ysl CIpaBOYHBbIE MaTepHallbl; MCCIENOBaTh H
NpOCTEHIINX ciay4asX (QYHKIMM Ha MOHOTOHHOCTb, HAaXOJAWTH
NeSITeIbHOCTHHAUOOMBIINEG W HAUMEHbIINE 3HaueHHs (YHKUIUH;
C  HUCIOIb30BAHHEM

MMPUMCHATH

[PCICHUHN 3a/1a4 Ha ABHXKCHHUEC, PCIIaTh
IMPAKTHUKO-OPUCHTHPOBAHHBIC 3a/1a41 HA HanOOJIbIINE U

IIPONU3BOJHBIC

OIPEACIICHHBIN
9JI€MEHTApPHBIX

CTPOUTH
anmapara
MPOU3BOJIHYIO  TPH




- pa3p2163TBIBaTB IJ1aH PCUICHUA HpO6JICMBI HAMMCHBIINEC 3HA4YCHHA, Ha HAXO0XKIACHUC IIYyTH, CKOPOCTH N

YU4eTOM aHajh3a HMMEIONUXCS MaTepUaIbHBIX
HeMaTepUaIbHBIX PECypCOB;

CKOPEHHUS;
- yMETh  ONEpUpOBaTh  TOHATHUSAMH:  JIBKCHHE B

- OCYHICCTBIIATH HeﬂeHaHpaBJ’IeHHLIfI ITOUCKIIPOCTPAHCTRBC, HOI[O6HBI€ q)HprLI B IIPOCTPAHCTBEC

nepeHoca CpeAcTB U CIOCOOOB  JIEHCTBHS
poecCHOHANBHYIO CPELy;

- yMETh MEPEHOCUTH 3HAHUS B
MO3HABATENbHYI0 M MPAKTUYECKyl0  olnacTy
KHU3HEACSITENbHOCTH,

- npeajiaraTb HOBBIE TPOEKTHI, OLIEHUBATH
UJIEW C TIO3UIMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;
- JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTH
KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB 1IEJISIM

MCIIOJIb30BaTh OTHOIICHHE IUIOIIAAeH MOBEPXHOCTEH M 00BEMOH
MOAO0OHBIX (PUTYP TPU PEIICHUH 3a/1a4;

- YMETh BBIYHCISATh TEOMETPUYECKUE BEIMYUHBI (JTHHA
yToJI, IUTOlmagb, OOBEM, IUIOMIA[ b ITOBEPXHOCTH), HCIIOIb3Ys]
M3y4eHHbIE (HOPMYIIBI B METOIBI

i




2. Crpykrypa u conepkaHue o01ieo0pa3oBaTeIbHON TUCITUTIITHHBI

2.1. O06beM IUCHIMIUIMHBI U BUIBI YI€OHOU pabOTHI

Bun yuebHol paboThI Obvem ¢
yacax*

O6beM 00pa3oBaTeIbHOM NPOrpaMMbl AUCHUTLINHBI 348

B T.4.

OCHOBHOE cozlepKaHue 232

BT 4.

TEOPETUYECKOE 00yIECHHUE 176

MPAKTUYECKHE 3aHATUSL 56

[TpodeccronanbHO-OpUEHTUPOBAHHOE COIEpPKaHuE (COAepIKaHue MTPUKIIAIHOTO 116

MOJTYJISA)

BT 4.

TEOpEeTUIECKOe O0yUCHHE 64

MIPAKTUYCCKUE 3aHATUS 52

WuauBuyanbHBIA IPOEKT (Oa/mem)™** HET

[IpomexyTouHas arTecTanus (3K3aMeH)




2.2. Temaruueckuii riiaH ¥ COACPHKAHUE TUCIUTIIIUHBI

Coneprkanne yueOHOro Mareprasia (0CHOBHOE | IPodeccrHoHaIbHO-

HaumenoBanue paznenon . O6mbe dopMupyeMbIe
L TeM OpPUEHTUPOBAHHOE), JTA0OPATOPHBIE U MPAKTHUECKUE 3aHATHS, IPUKIaIHON iy R —
MOJYJIb
(Ipu HATTUYHH) Hacos
1 2 3 4
OcHOBHOE cofiepxKaHHe
Pazmen 1. 18
[ToBrOpenue Kypca
MaTeMaTUKU
OCHOBHOM ILLIKOJIBI
Tema 1.1 Coneprxanue yueOHOTO MaTepuasa
Lenb u 3amaun ba3oBbie 3HaHWS ¥ YMEHUS [0 MaTEeMaTHKE B IPOQECCHOHAILHON U B TOBCETHEBHOM
MaTeMaTUKU TpH JIeATEITLHOCTH.
OCBOCHHHU KomMOunupoBanHoe 3aHstue 2
CIICIHAIBLHOCTHU OK-01, OK-02,
Tema 1.2 Conepxanue yueOHOTo MaTepuaa OK-
Yucna wu JleficTBUS Ha/l MOMOKUTEIBHBIMHU U OTPUIIATEEHBIMU YUCIIaMU, OOBIKHOBEHHBIMH U 03, OK-04,
BBIYKCIICHUS. BhIpakeHnst | A€CATHUHBIMH APOOSIMU. OK-05, OK-06,
U JeiicTBus co creneHsamMu, (JOpMyIIbl COKPAIIEHHOTO YMHOXEHUSI. 2 OK-07

npeoOpa3oBaHus KoMOunmpoBaHHOE 3aHATHE
Tema 1.3. [TpodeccronaabHO-OPUEHTUPOBAHHOE CO/IepKaHuEe (Comep)KaHUe TMPHUKIIATHOTO
['eomeTpus Ha TUIOCKOCTH | MOAYIISA)

Bunsl miuockux GUryp u ux miomas. 6

HpaKTI/IKO—OpI/IeHTI/IpOBaHHBIe 3a/la41 B KypCC IrcOMCTPUHU HaA ITIJIIOCKOCTH

KomOunupoBanHoe 3aHsATHE

Tema 1.4

HpOHeHTHI)IC BBIYUCIICHUA

Coneprxanue yueOHOro MaTepuasa

HpOCTLIe ITPOLICHTHI, PA3HBIC CIocoObI uX BhIUUciIcHUs. CI0)KHBIC IMPOLCHTHIL




KomOunnpoBaHHOE 3aHATHE




Tema 1.5
YpaBHEHMS U HEPABEHCTBA

Coneprxkanue yueOHOTO Marepuaa

HHHeﬁHbIe, KBaJ[paTHbIC, I[pO6H0—J'IPIH€I>iHBI€ YpaBHCHU U HEPABCHCTBA

KomOunnpoBanHoOe 3aHATHE 2
Tema 1.6 Conepxanue yueOHOro mMarepuasa
Cucrembl ypaBHeHuit u | CocoObI pelIeHHs] CUCTEM JINHEWHBIX ypaBHEHUI.
HEPABEHCTB CucreMbl HETMHENHBIX ypaBHEHUH. CHCTEMBI HEPABEHCTB 2
KomOuHupoBaHHoe 3aHATHE
Tema 1.7 Coneprxkanue yueOHOTO MaTepuasa
BxonHo# KOHTpOJBL Brruucnenus u npeobpa3oBanusi. YpaBHEHUs U HEpaBeHCTBA. [ eoMeTpus Ha
IJIOCKOCTH 2
KontponwsHas pabora
Paznen 2 Ilpsambeie u 22
IJIOCKOCTH B IPOCTPAHCTBE
Tema 2.1. Conepxanue yueOHOro Marepuana
OcHoBHbIE [Ipenmer crepeomerpun. OCHOBHbIE TOHATHUA (TOYKa, MpsAMasi, IIOCKOCTb,
MIOHSITHSI CTEPEOMETPHUHU. npoctpaHcTBo). OCHOBHBIE  akcHOMBI  cTepeomeTpun.  Ilepecekaromuecs, 2
PacronokeHue MpsIMBIX M | apajulelbHble W CKpeluuBawomuecs  npsMbele. llpusHak u  cBOMCTBO
IJIOCKOCTEN CKpEILINBAIOIINXCS
npsiMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIC (DUTYPHI. OK-01, OK-03,
KoMOuHMpoBaHHOE 3aHATHE OK- 04, OK-07
Tema 2.2. Conepxanue yueOHOro Marepuana
[MapamenbHoCcTh TpsiMbIX, | [lapamiensHble mpsmas u 1uiockocTs. Omnpenenenue. Ilpusnak. CpoiicTBa (C
npsIMOM W TUIOCKOCTH, | 0Ka3zarenbcTBoM). [lapamnensusle miockoctu. Onpenenenue. [Ipusnak. CBoiicTBa
IIJIOCKOCTEMN (c nokazarenscTBOM). TeTpasnp u ero snemenTsl. [lapamienenunen 1 €ero IEMEHTHI. 6
CBolicTBa NIPOTHBOIIOJIOKHBIX TIpaHell M  JAMaroHajed mnapajiesenumnenaa.
ITocTtpoenue
ceueHuil. Penrenue 3amauy.
KomOunupoBanHoe 3aHsaTne
Tema 2.3. Conepxanue yueOHOTO MaTepuaa




IlepnieHIMKyIIPHOCTD

Ilepnienaukynsapusie npsMble. [lapamienbHble OpsiMble, NEPHNEHAUKYISPHBIE K
III0CKOCTH. [Ipr3HaK NMEpreHUKYIIPHOCTH NPSIMOM U IIIOCKOCTH. J{0Ka3aTenbCTBO.




IPSAMBIX, IPAMON U
IIOCKOCTH, TNIOCKOCTEH

Ilepnengukynssp u  HakiIOHHasA. [leplneHIUMKYISApHBIE IUIOCKOCTH.

IIpu3Hak nepneHauKyIIPHOCTH INIOCKOCTEN. Jl0Ka3aTenbCTBO.

Paccrosinus B mpocTpaHcTBe 2
KoMOuHMpoBaHHOE 3aHATHE
Tema 2.4. ConepxaHnue yueOHOTO Marepuaa
Teopema 0 Teopema 0 Tpex MepIeHIuKyIApax. JJoKa3aTenbCTBO. YToI MEeX Ty psAMOil 1 4
Tpex NCPHCHANKYIApax IUIOCKOCTBIO. YTOJI MEKIY MIIOCKOCTAMU
KomOunupoBanHoe 3aHsaTHE
Tema 2.5. [TpodeccronanbHO-OPUECHTHPOBAHHOE COJEpKAHUE (COIEpiKaHWE MPUKIIATHOTO
HapanneanHe, MOI[YJ'[}[)
NCPHCHAUKYIAPHBIC, Akcuombl  cTepeoMeTpuu.  [lepneHIUKyIspHOCTh MNPSAMOM U IJIOCKOCTH,
CKPCTINBAIOTIACCA IPAMBIC | mapajICIbHOCTh ABYX MPSAMBIX, IICPICHAMKYISAPHBIX IJTIOCKOCTH, 6
NEPIEHIUKYIIPHOCTD IUIOCKOCTEN
[IpakTrueckoe 3aHATHE
Tema 2.6. Coneprxanue yueOHOro MaTepuaa
Pemenwne 3anmau. [Ipssmeie u | PacnionoxeHne npsiMbIX U IIIOCKOCTEN B MPOCTpaHCTBE. llepneHauKynsipHOCTb U
MJIOCKOCTH B NapaJuIeIbHOCTD NPSIMBIX U INIOCKOCTEH. CKpenIMBaroMecs NpsiMble
IIPOCTPAHCTBE KontponrHas pabora 2
Paznen 3. Koopaunats! u 20
BEKTOPBI
Tema 3.1 ConepxaHnue yueOHOTo Marepuaa
JlekapTOBBI KOOPIMHATHI B | JlekapTOBBI KOOPAMHATHI B IPOCTpaHcTBe. [IpocTeiiiiue 3a1aqn B KOOPIUHATAX. 8;0024; OOI;?O%
npocTpaHcTBe. Paccrosnue 4 ’

MEXIy JOBYyMS TOYKaMHU.
Koopaunatel  cepenuHsl
OTpe3Ka

Paccrosiaue MECKAY ABYMS TOYKAMH, KOOPAWHATBHI CEPCANHBI OTPE3Ka

KoMOuHMpOBaHHOE 3aHATHE




Tema 3.2

BexkTopsl B ipocTpaHCTBE.
Yron wmexnay

BekTOpamu. CkajsipHoe

Coneprkanue yueOHOTO MaTepHuaa

BGKTOpLI B IIPOCTPAHCTBE. CrnoxeHHe ¥ BRIYUTaHHUE BCKTOPOB. VYMHOXEHHE BCKTOpa
Ha 4YHuCIIO. KOMHJIaHapHLIe BCKTOPHI. CKaJ’IHpHOC MMPOU3BCACHUC BCKTOPOB.
Paznoxenue BCKTOpa IO TPEM HCKOMILJIAHAPHBIM BCKTOPAaM. KOOpIII/IHaTBI BCKTOpa,

MIPOU3BEICHUE CKaJISIpHOE IMPOU3BE/IEHNE BEKTOPOB B KOOPAMHATAX, YTOJ MEXKIY BEKTOpaMH, yroj 4
BEKTOPOB MEXIYy NPSIMOM U IUIOCKOCTBIO, YTOJI MEXAY IUNIOCKOCTAMU. YPaBHEHHE IUIOCKOCTH.
['eomeTpuyeckuit
CMBICII OIIpENEIUTENs 2X2
KoMOunupoBaHHoe 3aHaTHE
Tema 3.3 [IpodeccronanbHO-OPUEHTUPOBAHHOE COEpXKaHUE (COmEp)KaHWE TMPHUKIIATHOTO
[IpakTuko MOJIyJIs1)
- Koopaunarnas miockocTs. Beruncienre paccTostHUN U IIIOMIAa1€H Ha MI0CKOCTH.
OPHCHTUPOBAHHBIC 3a/la9H | KoynnueCcTBEHHBIE PACUEThI -
Ha KomOuHMpoBaHHOE 3aHATHE
KOOPJMHATHOM IJIOCKOCTH
Tema 3.4 Coneprxkanue yueOHOTO Marepuaa
Pemienne 3amad. | JlekapToBbl KOOpAMHATHI B IPOCTpaHCTBE. BekTopsl B nmpoctpaHcTBe. CloxkeHnue u
Koopaunnats! u BEKTOpbI BBIYMTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha uucio. KomiiaHapHbIe BEKTOPBI.
CkasipHOE€  TIpPOM3BEIECHHE  BEKTOpOB.  PasnoxkeHwe  BekTopa 1O  TpeM
HEKOMIUTaHApHBIM BekTOopaM. [Ipocreiimne 3amaun B koopauHarax. KoopauHarbl
BEKTOpa, PACCTOSIHME MEXJly TOUYKaMH, KOOPIUHATBI CEPEAMHbI OTPE3Ka, CKAJISIPHOE )
IIPOU3BEJICHUE BEKTOPOB B KOOpPAMHATAX, YroJd MEXJIy BEKTOPAMH, YTOJI MEXAY
MPSIMOM M TIOCKOCTBIO, YIOJ
MEXy TUIOCKOCTAMH
KontponpHnas pabora
Paznen 4. 40
OCHOBBI TPUTOHOMETPUH.
Tpuronomerpuueckue
dyr OK 08 I?_K 02,
Tema 4.1 Conepxanue yueOHOTo Marepuaa 03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,




byHKIIH
MIPOU3BOJIHHOTO YIJIA,
yrcia. Panquannas u
rpaxycHasi Mepa yria

PaI[I/IaHHaH MEpa yr1ia. HOBOpOT TOYKH BOKPYI' Ha4aJla KOOpJAUHAT. Onpez[eneHI/Ie
CHUHYCa, KOCHUHYCA, TAHI'CHCA U KOTAHI'CHCA. 3Haku CHUHYCa, KOCUHYCa, TAHTCHCAa U
KOTAaHI'CHCA I10 YCTBCPTAM. 3aBHCHMOCTh MCXKAY CUHYCOM, KOCMHYCOM, TAHTCHCOM
u

KOTA@HI'CHCOM OAHOI'0O U TOT'O JKC yITIa

OK-07




KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.2

OcHOBHbIE
TPUTOHOMETPHUUECKHUE
TOXKJIECTBA.

DopMyIbl MPUBEACHUS

Coneprxanue yueOHOTO MarepHuaa

Tpuronomerpuueckue ToxaecTBa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB O U
- o.. POpMyJIBI IPUBENCHUS

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.3
CuHyc, KOCHHYC, TaHI€HC
CyMMBI M Pa3HOCTH JIBYX

Coneprxkanue yueOHOTO MaTepHuaa

CyMma U pa3HOCTh CHMHYCOB. CymMMa W pa3HOCTh KOCMHYCOB. CHMHYC UM KOCHHYC

nBoiiHoro ymia. @opMmynasl  MoJOBHHHOTO yria. IIpeoOpa3oBaHust cyMMBI

YIJIOB TPUTOHOMETPUUYECKUX (YHKIUHA B TPOU3BENCHUE U TMPOU3BEACHUS B CyMMY.
Cunyc u KocuHyc | Belpaxenue TpuroHomerpuueckux (yHKIUI 4Yepe3 TAHIEHC IOJOBHHHOIO
JIBOMHOTO YIIa. apryMeHTa.

®opmyner  mosoBuHHOTO | [IpeoOpa3oBanus npocTelInX TPUTOHOMETPUYECKUX BbIPaKEHUI

yria KomOunupoBanHoe 3aHsTHE

Tema 4.4 Coneprkanue yueOHOTO Marepuaa

®dyukiuu, ux cBoicTBa. | O61acTh onpeaeneHust U MHOKECTBO 3HaueHUH pyHkimid. YETHOCTD, HEUETHOCTD,
CriocoObI 3a1aHuA nepruoanyHocTh pyHKIMH. CriocoObl 3a1anus QYHKITHMA

(GyHKIMi KoMOMHHMPOBAHHOE 3aHATHE

Tema 4.5 Conepxanue yueOHOTO MaTepuaa

Tpuronomerpuueckue OO6nacTh ompeseseHrss 1 MHOXKECTBO 3HAYEHHH TPUTOHOMETPUYECKUX (DyHKIUIA.

(GYHKIMH, UX CBOMCTBA U
rpaduku

YéTHOCTh, HEUETHOCTh, NEPUOAMYHOCTh TPUTOHOMETpHUUYeCKUX (pyHKIMN. CBOHCTBA
u rpadukn QyHKIMNA y = oS X, y = sin X, y =tg X, y = ctg X.

KoMOuHupoBaHHOE 3aHsTHE.

Tema 4.6
[TpeobOpaszoBanue
rpadukoB
TPUTOHOMETPUYECKU
X

byHKIHIA

Coneprxanue y4eOHOTO MaTepuaa

Cxarue U pacTshkeHue rpa)uKkoB TPUTOHOMETPUYECKUX (QYHKIUH.
ITpeoOpaszoBanue rpaukoB TPUTOHOMETPUUECKHUX (QYHKIHIHI

HpaKTI/I‘-IeCKOG 3aHATHUC




Tema 4.7
Omnucanue
MTPOM3BOICTBEHHBIX

[TpodeccronanbHO-OPUESHTHPOBAHHOE COJEpKAHUE (COIEp:KaHWE MPUKIATHOTO
MOJTYJISA)

Vcnionb30BaHe CBOMCTB TPUTOHOMETPHUUECKHUX (PYHKIHHA B TPOECCHOHAIBHBIX
3a]1a49ax
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mnmponeccos C€  MOMOUIBIO

rpaduKoB GyHKIUH

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.8 Coneprxanue yueOHOTO MaTepuasa
OGparHbie Ob6parHbie TpuroHomeTpuueckue pyHkuuu. Mx cBoiictsa u rpaduku
TPUTOHOMETPHUUYECKHE
KomOunupoBanHoe 3aHsTHE
byHKIIH
Tema 4.9 Conepxanue yueOHOTO MaTepuaa
Tpuronomerpuyeckue VYpaBHeHHE COS X = a. YpaBHEHHeE sin X = a. YpaBHEeHHeE tg X = a, ctg X = a. Pemenue

YpaBHCHHUS U TPUTOHOMETPHUUECKHUX ypaBHEHUN OCHOBHBIX THUIIOB: pocTenime
HEpaBEHCTBA TPUTOHOMETPUUYECKUE YpPaBHEHHUS, CBOJAIIMECS K KBaJApaTHbIM, pELIacMble
pa3iI0KEeHUEM Ha MHOXKHUTEIH, OTHOPO/IHBIE.
[Ipocreiimme TPUroHOMETPUIECKHE HEPABEHCTBA
KomOuHupoBaHHoOE 3aHsTHE.
Tema 4.10 Coneprxanue yueOHOTO MaTepuaa
Cucremsl CucreMbl IPOCTEUIINX TPUTOHOMETPUYECKUX YpaBHEHUN
TPUTOHOMETPUIECKUX IIpakTrueckoe 3aHATHE
YpaBHEHUU
Tema 4.11 Cogeprxkanue yueOHOTO MaTepuasa

Pemenne 3amau.
OCHOBBI TPUTOHOMETPHH.

[TpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpakeHU. Pemenue
TPUTOHOMETPHUECKUX

Tpuronomerpuueckue YpaBHEHUW W HEPABEHCTB B TOM YHCJIE C MCIIOJIb30BAHHEM CBOMCTB (hYHKITUH.
byHKIIH KonTponbehas pabora
Pasznen 5.

KommiiekcHrle uncia

Tema 5.1
KoMmmiekcHble ynciaa

Coneprxkanue y4eOHOTo Marepuaia

[Tonstne KomrmiekcHOro umcia. ConpspKeHHbIE KOMIUIEKCHBIE YHCIA, MOAYIb U
apryMeHT ®opma
(reomeTpuuecKasi, TPUrOHOMETpUYECKasl, anredpanyeckas). ApudmeTrnaeckre
JNENCTBUS C KOMIUIEKCHBIMH YHCIIaMU

KOMIIJICKCHOI'O qucia. 3aIlIucu KOMIIJICKCHOI'O  4ucCJia




| KOM6I/IHI/IpOBaHH06 3aHATHUC




Tema 5.2 Conepxanue yueOHOTO Marepuaa
[Tpumenenue BrinonHeHre pacueToB ¢ MOMOIIbIO KOMIUIEKCHBIX 4Hcell. [IpuMepsl ncnoab3oBaHus
KOMIUTIEKCHBIX YHCETT KOMITJICKCHBIX YHCEI 4
[TpakTudeckoe 3aHATHE
Paznen 6. 40
[TpousBoanas ¢pyHkuuM, ee
pUMEHEHNE
Tema 6.1 Cogeprxkanue yueOHOTO MaTepuasa
[Toustne  mpousBogHOM. | OmpeneneHre YMCIOBOM MOCIEAOBAaTENbHOCTH U COCOObI ee 3amanusi. CBoHCTBa
dopMmysibl W TpaBHia | YUCIOBBIX HocienoBaresnbHOCTeR. OmnpeneneHue mpeaena IMOCIeA0BaTEIbHOCTH.
nudhepeHIpOBaHU Brruucnenne  mpemenoB  mocnenoBarenbHOcTei.  [lpemen  QyHkmumm  Ha 2
o6ecxoneunoctu. [Ipenen ¢pynkuun B Touke. [Ipupamenue aprymenta. [lpupamenue
byHkuuu. 3amayd, TNPUBOIAIIME K TMOHITHIO NpOou3BOAHON. OmnpeneneHue
IIPOU3BOAHOM. AJITOPUTM
OTBICKAaHUS TIPOU3BOIHOM
KomOunupoBanHoe 3aHiTHE oK OSIE)_K 0
Tema 6.2 Coneprxkanue yueOHOTO MaTepuaa 03, OK-04,
IIpousBoHsie CymMmBl, | dopmynsl tuddepennuposanus. [Ipasuna nuddepeHuupoBanus 4 OK-05, OK-06,
PasHOCTH  MPOUSBENCHUA, | KoMOGUHUpOBAHHOE 3aHATHE OK-07
4aCcTHOTO
Tema 6.3 Coneprxkanue yueOHOTO MaTepuaa
IIpousBoHsbie Onpenenenue cnoxHoi GyHKIMH. [Ipon3BOHAS TPUTOHOMETPUUECKUX (DYHKIIUH.
TPHTOHOMETPHICCKHU [Tpown3BomHast CIOXKHON (HyHKIIUH
X KomMOuHupoBaHHOE 3aHsATHE 4
¢ynkuuit.  IIpousBoaHas
CJIIOKHOM (PYHKIUN
Tema 6.4 Coneprxkanue yueOHOTO MaTepuasa
HonsTue O | [lonsstue HenpepbiBHON (yHKIMU. CBoiicTBa HempepbBHON (yHKIHH. CBA3b )

HENPEPHIBHOCTU (DYHKITUH.

MEX1y HENpPEePBIBHOCTHIO U JU(HEepeHIUPYEMOCTHIO (PYHKIIUU B TOYKE. AJITOPUTM
pelIeHus] HEPaBEHCTB METOJIOM UHTEPBAJIOB




Meton HHTCPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.5

Coneprxanue y4eOHOTO MaTepuraa




I'eomeTpuueckuii u
buznueckmii
CMBICJT IPOU3BOIHOM

[eomeTprueckuif CMbICT TPOM3BOAHOM (YHKIUMM — YIJIOBOM KOA(PPHUIHUEHT
KacaTeJIbHOH K TpaduKy (yHKIIUY B TOUKE. YpaBHEHHE KacaTelbHON K TpaduKy
GyHKIMH. AJITOPUTM COCTaBIIEHUS YpaBHEHUS KacaTeabHOU K rpaduky GyHKIUN

y=1(x)

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 6.6 [TpodeccronanbHO-OPUEHTUPOBAHHOE COJEpKaHUE (COIEp)KaHWE MPUKIATHOTO
duznueckuii CMBICIT | MOZTYJIs)
POU3BOTHOMN B | ®usnueckuil (MEXaHUUECKUI) CMBICI ITPOU3BOAHON — MTHOBEHHAsl CKOPOCTH B
npodeccuoHaNbHbBIX MOMEHT
3ajaqax BpeMenH t: v =S’ (1)
[IpakTuyeckoe 3aHATHE
Tema 6.7 Coneprxanue yueOHOTO MaTepuaa
MOHOTOHHOCTh Bospactanne u yObiBaHMe (YHKIIMM, COOTBETCTBHE BO3pACTaHHs W YOBIBAHUS
¢byukiyn. Toukn GyHKIIMA 3HAKy Tpou3BOMHOW. [loHsSTHE TNPOM3BOAHONW BBHICHIETO TOPSIKA,
AKCTpEMyMa COOTBETCTBUE 3HAKa BTOPOM MPOU3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMH Ha
oTpe3ke. 3aJayd Ha MakCUMyM W MHUHUMYM. [loHATHE acMMOTOTBHI, CIOCOOBI MX
ornpeseneHus. ANTOpuTM HcciaenoBaHuss (YHKIMHM M TOCTPOEHHUs ee rpaduka c
MMOMOIUIBIO TPOU3BOAHOM.
JpobHo-nunelinas GyHKIUSA
KoMOuHMpOBaHHOE 3aHATHE
Tema 6.8 Conepxanue yueOHOTO Marepuaa

Hccnenoanne QyHKIUN 1
nocTpoeHue rpaduxon

HccnenoBanue (I)YHKI_II/II/I Ha MOHOTOHHOCTL U IIOCTPOCHUC Fpa(l)I/IKOB.

KomOunnpoBaHHOE 3aHATHE

Tema 6.9 HaubOompimee u

HaMMCHBIIICC 3HAYCHU A

Coneprxkanue yueOHOTO MaTepuaa

HaxoxaeHre HanOobIIero ¥ HAMMEHBIIET0 3HAYeHU (PYHKIUN, TOCTPOCHHE

yHKIHMHI rpaMKOB MHOTOWICHOB C MCIIOJIb30BAHUEM armapara MaTeMaTHYECKOTO aHaIN3a
KomOunnpoBanHoe 3aHATHE

Tema 6.10 [TpodeccronanbHO-OPUSHTHPOBAHHOE COJEpKAHUE (COIepiKaHWe MPUKIIAITHOTO

Haxoxnenu MOJTYJIST)




e
ONTUMANIBLHOIO pe3yabrara
C IOMOIIBIO POU3BOAHOU
B

IIPAKTUYECKUX 3aJadax

HanmeHsbiiiee 1 HanOoJIbIlIee 3HAYCHUE (I)yHI(I_[I/II/I

KomOunMpoBaHHOE 3aHATHE
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Tema 6.11 Conepxanue yueOHOTO Marepuaa
Pemenne 3amad. | @opmynsl U npaBuia quddepennurpoanus. cciaenoBanue GpyHKIUH C TOMOIIBIO
IlponsBonnas QyHKuuH, ee npon3BoiHON. HanbombIiee n HaMeHbIee 3HaYCHUS QYHKITUN 2
IpUMEHEHHE KonTtponbHas pabora
Paznen 7. 54
MHOTrOrpaHHUKH U
Tesa BpalleHUs
Tema 7.1 Coneprxanue yueOHOTO MaTepuaa
Bepmmnbl, pebpa, [Tonsitne MHOTOTpaHHMKA. Ero snemMeHTsI: BepuHbI, pedpa, rpanu. J[naroHans.
I'paHu MHOTOI'paHHUKA Ceuenue. Boimykiibie 1 HEBBITYKJIbIE MHOTOI'PAaHHUKHU

KomOunupoBaHHoe 3aHATHE 2
Tema 7.2 Coneprxanue yueOHOTO MaTepuaa
ITpuzma, ee | [lonarue npusmsl. Ee ocHoBaHus 1 60koBbIe TpaHu. Bricota npusmel. [Ipsmas u
COCTaBJIAIOIINE, CEYCHHUE. | HakioHHas npusma. [IpaBuibHas npusma. Ee ceuenue
Ilpsmas w npaBunbHas | KoMOMHMPOBAaHHOE 3aHATHE 2 OK-01, OK-02,
MMPU3MbI OK-
Tema 7.3 Coneprxanue ydeOHOTro Marepuaa 03, OK-04,
[Tapannenenunen, ky0. | [lapannenenunen, cBoiicTBa MpsIMOYToJabHOTO Napajuienenunena, Kyo. Ceuenue OK-05, OK-06,
CeueHnue KyOa, | kyOa, OK-07
napaienenumnena napajuiesenunena 2

KomOunnpoBaHHOE 3aHATHE
Tema 7.4 Coneprxanue yueOHOTO MaTepuasa
[Mupamuna, ee | [Tupamuna u ee anemenTsl. Ceuenue nupamuabl. [IpaBunbHas nupamuaa. YcedeHHast
COCTAaBJIOIIIUE, CCUYCHUC. nupamMuaa
[IpaBunpHasgs  nupamuja. Kor6 2
VeeuenHas mipamia OMOWHUPOBAHHOE 3aHITHE
Tema 7.5 Coneprxkanue yueOHOTO MaTepuasa
boxkosas u nojiHas | Ilnomans 60KOBOM M MOTHOM MOBEPXHOCTU IMPU3MBI, TUPAMUIBI
HOBEPXHOCTD HPHU3MBL, | KoMOMHUPOBAHHOE 3aHSTHE 2

MUpaMHu bl




Tema 7.6

Coneprxkanue yueOHOTO Marepuaa

CuMMeETpHUs OTHOCHUTEIIBHO TOYKH, MPSMOHM, IIOocKocTH. CummeTpusi B KyOe,
napajuiesienunesie, npusMe, TupaMuae




Cummerpust B
KyOe, mapasuienenurne/e,

KOM6I/IHI/IpOBaHHOC 3aHATHUC

npusme,

UPAMHUJE

Tema 7.7 [TpodeccronanbHO-OPUCHTHPOBAHHOE COJCpKAHUE (COIEpIKaHWE MPHUKIIAJTHOTO

[Ipumepsl cumMMeTpuil B | MOAYJIS)

npodeccun CummeTpus B IPUPOJE, APXUTEKTYpE, TEXHUKE, B OBITY 10
IIpakTrueckoe 3aHATHE

Tema 7.8 ConepxaHnue yueOHOTO MaTepuaa

[TpaBusibHBI [TonsiTvie MPaBUIIBHOTO MHOTOrpaHHUKa. CBOMCTBA TPABUIIBHBIX MHOTOTPAHHUKOB

¢ IIpakTrueckoe 3aHATHE 2

MHOTOTPAHHUKH, ux

CBOMCTBA

Tema 7.9 Coneprxanue yueOHOTO MaTepuasa

[Munusap, ero | Lunuuap u ero snementsl. CedyeHue MWIMHAPA (TapauieIbHOE OCHOBAHUIO U OCH).

COCTAaBJISAOILHKE. Pa3BepTka uiinHpa 2

Ceuenue nunuHIpa KoMOunupoBanHoe 3aHsatue

Tema 7.10 [IpodeccronanbHO-OPUEHTUPOBAHHOE COIepKaHUE (COmep)KaHUe TMPHUKIIATHOTO

Konyc, ero MOJTYJISA)

cocrapistomue. Ceuenne | Konyc u ero sanementsl. CeueHue koHyca (IapajuielbHOe OCHOBAaHUIO M MTPOXOAsIIee

KOHYycCa yepes BepUINHY), KOHHUeckue ceyeHus. Pazpeprka koHyca 10
KoMOuHMpOBaHHOE 3aHATHE

Tema 7.11 Conepxanue yueOHOTO MaTepuaa

VYceuennslit konyc. Ceuenune| YceueHHbIH koHyc. Ero oOpasytomias u Beicota. CeueHrne yCcedeHHOro KoHyca

YCEUEHHOTro KOHyca Kom6unmnpoBanHoe 3aHsTHe 2

Tema 7.12 Coneprxkanue yueOHOTO MaTepuasa

[ap u cdepa, ux ceuenus: | Llap u chepa. Bzaumnoe pacnonoxxenue chepsl 1 miockoctu. CeyeHue mapa, 5

cepsl

KomOunmnpoBaHHOE 3aHATHE

Tema 7.13

Coneprxanue yueOHOTO MaTepuaa




[Tousate 00 oOBeMe Teina.
OtHoleHne 00BEMOB
HOTOOHBIX TET

[TonsiTue 06 o0beme Tena. O6beM KyOa U MPSMOYTOJIBHOTO Hapaiesienune/a.
O6bveM pu3mbl U uMHApPa. OTHOIIEHHE 00BEMOB MOTOOHBIX Ten. [eomeTpuueckmii
CMBICIT

onpeaenuTens 3-ro nopsjaka




KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.14 Coneprxanue yueOHOTO MaTepuaa

O6beMbl U O6beMbl upamMuabl 1 koHyca. O6bvem mapa. [Tnomaamu moBepxHOCTEH TN 2

IUIOLIAIM OBEPXHOCTEN

Ten KomOunmnpoBanHoe 3aHATHE

Tema 7.15 Coneprxanue yueOHOTO MaTepuasa

Komb6unaiu KoMOuHamnmu reoMeTpuuecKux Tei

u [TpakTHueckoe 3aHATHE 2

MHOTOTPaHHUKOB U Tell

BpAIlICHUS

Tema 7.16 Coneprxanue yueOHOTO MaTepuasa

['eomeTpryeckue Hcnonb30BaHre KOMOMHAIIMI MHOTOTPAaHHUKOB M TEJl BPALICHUS B TIPAKTHUKO-

KOMOHMHAIINH Ha OPUEHTHUPOBAHHBIX 3aJa4ax

HPAKTHKE [IpakTuyeckoe 3aHgaTHE 4

Tema 7.17 Coneprxanue yueOHOTO MaTepuasa

Pemenue 3agad. | OOBEMBI U TUIOMIAIM TOBEPXHOCTA MHOTOTPAHHUKOB M TEJI BPAIICHUS

MHororpaHHUKH U KontponpHas pabora 2

TeJa BpallCHUs

Pazmen 8. 16

[TepBooOpasnast pyHKINH,

€€ IPUMEHEHHE

Tema 8.1 Coneprxanue yueOHOTO Marepuaa OK'O%)’I? K-02,

[TepBooOpa3Has (yHkuuu. [ 3a1a4a 0 BOCCTAHOBJICHMH 3aKOHA JBMIKCHHS 110 M3BECTHOM CKOpocTH. Ilomsarue 03 OK- 04

[IpaBuna HaXOXKICHHS | MUHTerpupoBaHus. O3HAKOMIIEHHE C TOHSITHEM HHTerpalia M IMepBOOOpa3HOM Uit OK- (’) 5 OK- (’) 6

EePBOOOPA3HBIX byukiun y=f(x). Pemenue 3amau Ha CBA3b MEPBOOOPA3HOW M €€ MPOU3BOTHOM, OI’<- 07 ’
BBIYHCIICHHE NTEPBOOOpa3HOM 1iist JaHHOU QyHkuuu. Tabmuia dpopmy st )

HaXOXKJICHHsSI TepBOOOPa3HbIX. V3ydueHne nmpaBuiia BEIYUCICHHS IEPBOOOPA3HOIA

KomMOunupoBanHoe 3anstue




Tema 8.2
[Tmomaae KpUBOIMHEWHOM

Coneprkanue yueOHOTO MaTepHuaa

38.,[[8.‘{1/1, OpUBOAAIINEC K IOHATHUIO OIPCACICHHOIO HHTEIpajla — O BbIYMCIICHUHU

Tparneuuy. Iiomaad KpUBOJIMHEMHOM Tpamenuu, O InepeMenieHMM Touku. llonsarue
dopmyna  Heroroma — | ompenenénHoro — uHTerpaia. leomerpuueckwii U (U3HYECKUI  CMBICK )
JleitOnuna onpezaeneHHoro uatTerpana. @opmyna Hetorona— JleitOnuna
KomOunMpoBaHHOE 3aHATHE
Tema 8.3 Coneprxanue yueOHOTO MaTepuasa
Heonpenenennsiii u | llonsiTHe HEONpPENEIEHHOTO HHTErpAIA
OIpeJIeNIEHHBIN MHTErpanbl | KoMOMHUpOBaHHOE 3aHATHE 2
Tewma 8.4 Coneprxkanue yueOHOTO MaTepuasa
[Tonsitue 06 ['eomeTpuueckuii CMbICI ONPEIEICHHOTO HHTErpaia
omnpeaeneHHoM uHTerpane | KoMmOMHUpPOBaHHOE 3aHSATHE 2
Kak
iouiaau
KPUBOJIMHEMHOM TpaIlleLu
Tema 8.5 Copneprxanue y4eOHOTO Mareprana
OnpeneneHHbIil MHTErPANl | TeomeTpHUECK il CMBICI OMpeeeHHOro nurerpata. ®opmyna HeioToHa -
B XKU3HU JleiiGHu1a.
Pemenue 3aau Ha mpuMEHEHNE UHTErpaja ISl BBIYUCICHUS (PU3MUECKUX BEIMUYUH
1 IUI0IAaen 6
[TpakTrueckoe 3aHATHE
Tema 8.6 Coneprxkanue yueOHOTO MaTepuaa
Pemenue 3aja4. | [lepBooOpaznas ¢pynkiuu. [IpaBuna HaxoxaeHus nepBoodpas3Hbix. Ee npuMenenue
[lepBoobOpasnas QyHKUHUH, KoHTposbHast pabota 2
€€ IPUMEHEHHE
Paznen 9. 12
Crenenu u KOpPHH.

Crenennast pyHKUUSA

Tema 9.1
CrenienHast ¢GyHKIUs, €€

Coneprxkanue y4eOHOTO MaTepuaia

OK-01, OK-02,
OK-
03, OK-04,




cBoucTBa [ToHsTHE KOPHS N-OW CTENEHU U3 AEUCTBUTENBHOTO Yncia. OyHKIMU Yy = n\/x
uXx cBoiicTBa U rpaduku. CBOHCTBA KOPHS N-Oi CTENEHH
KomOunnpoBaHHOE 3aHATHE

Tema 9.2 Coneprxkanue yueOHOTO MaTepuasa

OK-05, OK-07




[TpeoOpa3zoBanue

[TpeoOpa3oBaHue HppaLIIOHAIBHBIX BBIPAXKEHUN

BBIPKECHUH C KOPHAMH N- | KOMOMHHPOBaHHOE 3aHSTHE 2

Ol CTeeH!

Tema 9.3 Conepxanue yueOHOTO Marepuaa

CeoiictBa  creneHd ¢ | [ToHsATHE CTENEHH C JTIOOBIM pallMOHAIBHBIM MoKa3zareneM. CTeneHHbie PyHKIUM, HX

patnoHaIbHEIM 1 | coiicTea u rpaduxm

JICHCTBHTC/IbHBIM KomOuHupoBaHHoe 3aHATHE 2

[I0Ka3aTesIMU

Tema 9.4 Cogeprxkanue yueOHOTO MaTepuasa

Pemenue PaBHOCHIBHOCTD MPPAIIMOHANLHBIX YPABHEHUH M HEpaBEHCTB. METOBI UX PEIIeHUSI.

HppanoOHaIbHbIX Pewienune uppanmoHanbHbIX YPaBHEHU U HEPABEHCTB

YpaBHEHUH U HEPABEHCTB [ KoMOMHMPOBAHHOE 3aHSTHE 4

Tema 9.5 Coneprxkanue yueOHOTO MaTepraa

Crenenu " kopuu. | Onpenenenue creneHHoN GyHKIUH. Vcrionb30BaHe €€ CBOMCTB MPU pPeLIeHUN

CrenenHast pyHKIHS YPaBHEHUH U HEPABEHCTB 2
KontponrsHas pabora

Paznen 10. [Toka3arenbHas 14

byHKIUS

Tema 10.1 Coneprxanue yueOHOTO MaTepuasa

[TokazaTtenbHas CreneHb ¢ TPOM3BOJNBHBIM JICHCTBUTEIBHBIM TOKa3zareneM. OmnpeeneHue

byHKLMS, ee CBOHCTBA MoKa3aTesbHOM (YHKIMH, €€ CBOWcTBa M rpaduk. 3HAKOMCTBO C NMPUMEHEHHEM
nokaszaTenbHON QpyHKIMU. Pemienue nokasareabHbIX YpaBHEHHH (PyHKIIMOHATBHO- 4 OK-01, OK-02,
rpau4ecKuM METOI0M OK-
KoMOunmMpoBaHHOE 3aHATHE 03, OK-04,

Tema 10.2 Coneprxkanue yueOHOTO MaTepuasa OK-05, OK-07

Pemrenue Pemenme mokaszarenbHBIX YPaBHEHUH METOJIOM YPaBHHUBAHUS ITOKa3aTesei, METOI0M

[I0KA3aTeJIbHBIX YPAaBHEHUI | BBEICHUS HOBOU MIEPEMEHHOM, (PyHKIIMOHAIbHO-TpauIeckuM MeTofoM. Penenue 6

1 HCPABCHCTB

IMOKa3aTCJIbHbBIX HCPABCHCTB

IIpakTrueckoe 3aHATHE

Tema 10.3

Coneprkanue yueOHOTO MaTepHuaa




Penrenune cucTem moka3arenbHbIX ypaBHeHI/Iﬁ




Cuctembl moka3arenbHbIX [ KoMOMHUpOBaHHOE 3aHATHE 2
YpaBHEHUU
Tema 10.4 Coneprxanue yueOHOro Marepuasa
Pemrenue 3ajady. | Pemenue nmoka3arenbHBIX ypaBHEHUI METOJIOM YpaBHUBAHUS MOKa3zaTenei u
[TokazatenbHas GYHKIUS | METOIOM

BBEJECHUS HOBOU MepeMeHHOM. Pelienue noka3areabHblX HEPABEHCTB 2

KonTponbhas pabora
Pazgen 11. 26
Jlorapudmer.
Jlorapudmuyeckas
byHKIUS
Tema 11.1 Cogeprxkanue yueOHOTo MaTepuaa
Jlorapudm gucia. | Jlorapudm uncna. JlecATUUHBIN U HaTypaJIbHbIN TOTapu(pMbl, YHCIIO €
HecsitraHblit 1 [ KoMOMHUPOBAaHHOE 3aHITHE
HATypaJbHBIA JOorapudMmsl, 2
YHCIIO €
Tema 11.2 Coneprxanue yueOHOTO MaTepuasa
CaoiicTpa Caoiictsa norapudmos. Onepanus j1orapuMUpOBAHHUSL. OK-01, OK-02,
norapudmos. Onepauus KOMOMHMPOBAHHOE 3aHSATHE 4 OK-03,
JorapupMUpPOBAHUS OK-04,
Tema 11.3 Conepxanue yueOHOTo Marepuaa %Ili__(();’
Jlorapudmuyeckas Jlorapudmuyeckas GyHKIIHUS U €e CBOMCTBA
yHxuws, ee KomM6unupoBaHHoe 3aHsaTHE 4
CBOIiCTBa
Tema 11.4 Conepxanue yueOHOTo Marepuaa
Pewenue [Monstue norapumuyeckoro ypasHeHus. Onepauus IOTeHIUpoBaHUS. Tpu
HOFapH(bMUH%CKHX OCHOBHBIX MeToIa penreHus JIorapu(pMUIECKUX yPaBHEHHIA:
YPaBHCHUH U HCPABCHCTB | hyykioHanbHO-rpagUueckuii, METo/l MOTEHIMPOBAHUS, METOJ BBEJCHHS HOBOIA 6

nepemeHHoi. Jlorapudpmuyeckue
HEPaBEHCTBA

KOM6I/IHI/IpOBaHH06 3aHATHUC




Tema 11.5 ConepxaHue yueOHOro Marepuana
Cucremsl AJNrOpUTM pELIeHHUs CHUCTEMbl YpaBHEHUH. PaBHOCHMIIBHOCTH JOorapupMUUECKUX

Jorapu(pMUUECKUX ypaBHEHH U HEPABEHCTB
YpaBHEHUI KoMOuHMpoBaHHOE 3aHATHE




Tema 11.6
Jlorapudms! B ipupoze u

[TpodeccronanbHO-OPUESHTHPOBAHHOE COJEpKAHUE (COIEpiKaHWE MPHUKIATHOTO

MOJTYJIST)

TEXHUKE [Tpumenenue norapugma. Jlorapudmudeckas cnupains B mpupoje. Ee
MaTeMaTU4eCcKue b
CBOMCTBA
KomOunupoBanHoe 3aHsATHE
Tema 11.7 Coneprkanue yueOHOTO MaTepualia
Pemenne 3agau. | Jlorapudmuueckas ¢pynkuus. Permenne npoctedmmx gorapuMUIeckux ypaBHEHUI
Jlorapumer. KontponsHas padota 2
Jlorapupmuyeckas
byHKIHUS
Pazmen 12. 16
MHoxecTBa.
DnemeHThl Teopuu rpados
Tema 12.1 Coneprxkanue yueOHOTO MaTepuasa
MHoxecTB [Tonsitue Muoxkectna. [logmuoxkecTBO. Oniepanuu ¢ MHOKECTBAMHU
a KoMOunupoBaHHOE 3aHATHE 4
Tema 12.2 [TpodeccronanbHO-OPUEHTUPOBAHHOE COIepKaHUE (COmep)KaHHE TMPHUKIIATHOTO
Omnepanuy ¢ MHO)KECTBAMH | MOAYJIS1)
Onepanuu ¢ MHOXKeCTBaMH. PerieHre npuKkiIaaHbIX 3a1a4d
[IpakTrueckoe 3aHATHE 8
Tema 12.3 Coneprxanue yueOHOTO MaTepuasa
I'pader [Tonstue rpada. Csa3ubIi Tpad, qepeBo, UKI rpad HA TUIOCKOCTH
[TpakTrueckas pabota 2
Tema 12.4 Coneprxkanue yueOHOTO MaTepuasa
Pemenue 3amau. | Onepamum ¢ MHOXecTBaMH. ONHMCaHUE PEATbHBIX CUTYAIlUi C TIOMOIIBI0O MHOXKECTB.
MmuoxectBa, I'pappl u ux | [Ipumenenue rpadoB K PEIICHUIO 3314 )

MMPUMCHCHUC

KoHnTponbHas paboTa




Paznen  13.
DIIeMEHTHI
KOMOMHATOPUKH,
CTAaTUCTUKH U
TEOpUH
BEPOSITHOCTEN

32

OK-01, OK-02,
OK-03,
OK-04,
OK-05,
OK-07




Tema 13.1 Conepxanue yueOHOTO Marepuaa

OcHoBHbIE IlepecTaHOBKH, pa3MeEIIEeHUs], COUETAHUS.

MOHSITHSI KOMOWHATOPHKH 4
KoMOuHupoBaHHOE 3aHsTHE.

Tema 13.2 Coneprkanue yueOHOTO MaTepraa

CoOsiTue, BeposaTHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITUS. TeOopeMbl O BEPOSTHOCTU CYMMBI

coObiTust.  Ciiokenue U | COOBITUN. YCIIOBHAS BEPOSTHOCTh. 3aBUCUMbBIC M HE3aBUCHMBIE COOBITUS. Teopembl

YMHOKEHHE BEPOSTHOCTENW | O BEPOATHOCTH MPOU3BEICHUS COOBITHIA. 4
KoMOuHMpOBaHHOE 3aHATHE

Tema 13.3 [TpodeccroHabHO-OPUEHTUPOBAHHOE CONEpKaHue (Colep)KaHhe TMPHUKIATHOTO

BepositHOCTB B | Monyns)

npodeccuoHaNbHbBIX OTHOcCHTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ yCTOWYMBOCTH. CTaTUCTHUECKOE

3amaqax omnpezeneHne BeposTHOCTU. O1leHKa BEPOSITHOCTH COOBITUS 10
[IpakTrueckoe 3aHaTHe

Tema 13.4 Coneprxanue yueOHOTO MaTepuaa

JuckpetHas  ciaydaitHas | Buael ciayuaitnsix Bennuus. OnpeneneHue JUCKPETHOM ClTydailHOM BETMYHMHBI.

BEJIMYMHA, 3aKOH ee | 3akoH

pacrpeaeacHus pacnpeeaeHus TUCKPETHON CIIyIaiHOW BeTnIHHEL. Ee unciioBble XapaKTepHUCTHKH :
KoMOuHMpOBaHHOE 3aHATHE

Tema 13.5 [TpodeccroHabHO-OPUEHTUPOBAHHOE CONEpKaHue (Colep)KaHHe TMPHUKIATHOTO

3amaun MOJIyJIs1)

MaTeMaTH4€eCKOM Bapunaumonnsii  psn.  [lomwron wactor © THCTOrpaMma.

CTAaTUCTUKU CrarucTuyeckue
XapaKTEPUCTUKH Psiia HAOIIOIaeMbIX JTaHHBIX 4
[IpakTuyeckoe 3aHATHE

Tema 13.6 [TpodeccronaabHO-OPUEHTUPOBAHHOE CcOepKaHUEe (Comep)KaHWe MPHUKIIATHOTO

CocraBienue TaOmuI o
JUarpamMM Ha MpakTUKe

MOJTYJIS)

[TepBuunas 06paboTKa CTaTUCTHUECKUX JaHHBIX. [ padrueckoe ux mpeacraBieHue.
Haxoxienne cpeqHuX XapakTepUCTHK, HAOMI0AaeMbIX JaHHBIX




HpaKTH‘IeCKOG 3aHATUC




Tema 13.7 Conepxanue yueOHOTO Marepuaa
Perienne 3amaq. DieMeHThI | DemMenThl KOMOMHATOPUKH. COOBITHE, BEPOATHOCTH COOBITUS. ClIOKEHHE
KOMOHMHATOPUKH, YMHOKEHHE
CTaTUCTHKR 1 . BEPOSITHOCTEMN 2
TEOpUHU BEPOSTHOCTEN KoHTponbHas pabota
Paznen 14. YpaBHeHus u 30
HEpaBEHCTBRA
Tema 14.1 Cogeprxanue yueOHOTO MaTepuasa
PaBHOCHIIEHOCT PaBHOCUIIBHOCTH ypaBHeHUM M HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI
b PAaBHOCWJIBHBIX TIEpexofax B YypaBHEHUSAX M HepaBeHcTBax. OOmme MeToabl
YPaBHEHUM U HEPABEHCTB. | pelIeHUs ypaBHEHWIA: IEPEXO] OT paBeHCTBA (YHKIHI K PAaBECHCTBY apryMEHTOB 4
OO0mue METOBI PEINEHNS | 1715 MOHOTOHHBIX (YHKIMiA, METON Pa3IOKEHUS Ha MHOKHMTENU, METOM BBEIECHUS
HOBOM
NepeMeHHOH, (PyHKIIMOHATBEHO-TpadUeCKHii METO
KoMOunupoBanHoe 3aHsaTHE
Tema 14.2 Coneprxanue yueOHOTO MaTepuasa OK-01, OK-02,
I'padpuueckuii metoy | OOmIre MeToIbl peleHHsI HEPABEHCTB: MEPEX0]] OT CPaBHEHHUs 3HAUCHUH (DYHKINH K OK-
peleHus YpaBHCHHMIA, | CPABHEHUIO 3HAYEHUHN apryMEHTOB JUIsl MOHOTOHHBIX (DyHKIMH, METOA HHTEPBAJIOB, 03, OK-04,
HEpPaBEHCTB byHKHMOHaNBHO-Tpaduyeckui Mmetoa. ['paduueckuii Metos perieHust ypaBHEHUNA 1 4 OK-05, OK-06,
HCPAaBCHCTB OK-07
KoMOunmnpoBanHoe 3aHstue
Tema 14.3 Coneprxanue yueOHOTO MaTepuasa
VYpaBHenwus u HepaBeHcTBa | Onpenenenue wmoxaynsa. Packpeitue Mopmyns 1o ompeneneHuto. IIpocteitmne
C MOZlyJIEM YpaBHEHUS U HEpaBEHCTBa ¢ MoayieM. [IprMeHeHrne paBHOCWIBHBIX MEPEXOI0B B
ONpEJIEICHHBIX TUIIAX YPABHEHUI U HEPABEHCTB C MOAYJIEM 4
KoMOunupoBanHoe 3aHsATHE
Tema 14.4 [IpodeccronanbHO-OPUEHTUPOBAHHOE CO/IepKaHUEe (Comep)KaHUe TMPHUKIIATHOTO
VYpaBHEHUS 1 HEPABEHCTBA MOJLyJIsT) 0

C rMapamMeTpamu

3HaKOMCTBO ¢ napameTpoM. [IpocTeiiiine ypaBHEHUS 1 HEPABEHCTBA C [TapaMETPOM




KOM6HHHpOBaHHOC3aHHTHe

Tema 14.5

[TpodeccroHabHO-OPUEHTUPOBAHHOE COZIEpKaHUe  (CoepikaHue
MOJTYJISA)

IMPUKIAAHOI'O

Perienne TeKCTOBBIX 3a/1a4 POPECCUOHATBHOTO COEPKAHUS




CocraBnenue u

perieHue
npodeccuoHaNbHbIX 3a]1a4
C MIOMOIIBIO YPAaBHEHUI

HpaKTI/I‘-ICCKI/IC 3aHATHUA

Tema 14.6

Coneprxkanue yueOHOTO MaTepuasa

Peruenue 3agay.

OO01re MeTo/IbI pelieH s ypaBHEHHH. YpaBHEHHUS U HEPABEHCTBA C MOJYJIEM H C

VYpaBHEHMs U HEPABEHCTBA | MapaMeTpaMu 5
[IpakTrueckoe 3aHATHE

ITpomexyTrouHnas arrectanus (OK3aMeH)

Bceero: 340




3. YcnoBus peasM3aiiiy mporpaMmbl 001Ie00pa30BaTeIbHON JUCITUTITMHBI

3.1. Jlng peanm3anmud ~ OPOTPaMMBl  JHUCIUIUIMHBI  JOJDKHBI  OBITH  MPETyCMOTPEHBI
CJICAYIONIHE CICIUATbHbBIC TOMEIICHUS:

Peanuzamus MporpaMMbl  JUCHUIUIMHBL  TpeOyeT  Hamuuuss ~ ydeOHOro  kaOuHeTa
MaT€MaTuKu.

OO6opynoBanue yueOHOTO KaOMHETA!

- MIOCaI0YHBIE MECTAa MO KOJIMYECTBY 00yUaIOIMINXCS;

pabouee MecTO IpenoaaBaTelis;

KOMITJICKT Y4eOHO-HATISTHBIX TT0COOMIA;

KOMIUJICKT 3JICKTPOHHBIX BUICOMATCPUAIIOB;

3aJlaHus A7l KOHTPOJIBHBIX padoT;
npodeccuoHaIbHO OPUCHTHPOBAHHBIE 3aJaHHS,
- MaTepuabl IK3aMeHa.

TexHuueckue cpencTa o0ydeHHs:
- TIEPCOHAJILHBIA KOMITBIOTEP C JTUIIEH3UOHHBIM MPOTrpaMMHBIM 00€eCIIeUeHHEM;
- TMIPOEKTOP C IKPAHOM.

3.2. UndopmannonHoe obecreueHre o0yueHus

l. Jns peanu3zanuu mporpaMmbl OMOIHOTEYHBIH (HOHI 00pa3oBaTeNbHONW OpraHU3aIUU
JOJDKEH MIMETh TeUaTHbIE W/WMJIM 3JCKTPOHHBIE 00pa3oBaTeNbHBIE M WH(POPMAIMOHHBIC PECYPCHI,
PEKOMEHIOBaHHbIE ISl MCIIOJIBb30BaHUS B 00pa30BaTENbHOM IIpOIlecce, HE CTapule MATH JeT ¢
MOMEHTA U3JIaHHUS.

2. PexomeHnayemble TeyaTHble W3JaHMA [0  peanu3auuu  o0rieodpa3oBaTebHON
JTVICIATUTMHBI TTPECTABICHBI B METOAMYECKUX PEKOMEHAALUAX [0 OPTraHU3aluu 00yUeHHS.



4. KoHTpOJIb 1 OIICHKA PE3yJIBTaTOB OCBOSHHUS 00I1€00pa30BaTeIbHON JUCITUTITMHBI

KoHTpons M oneHKa pe3yabTaToB OCBOEHHs 0011e00pa3oBaTelbHON AUCHUIUIMHBI PACKPBIBAIOTCS

qcpes3 JUCHUIINIMHAPHBIC

PE3YJIbTAaThI, HalpaBJICHHLIC Ha

dhopmupoBaHue

001X

HpO(I)eCCI/IOHaJIBHBIX KOMIIETECHITUH 110 pa3aciiaM U TCMaM COACPKAHUA yqe6Horo Marcpualia.

u

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

P7 Temm 7.1,7.2,73,7.4,7.5,7.6,7.7
I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

Ob6mas/mpodeccruonanbHas Paznen/Tema Twur o1leHOYHBIX
KOMIIETCHIMS MEPOTPHUSITHSI
OK01. Boibupars P1,Temal.1,12, 1.3 Tl-o/c", 1.4, 1.5, | Lecriposanue
CIOCOOBI PeIICHHUS 3a1a4 YcTHBIH orpoc
npodeccuoHanbHON 1.6 MaremaTnueckuit
P2, Temsr 2.1,2.2,2.3,2.4, 2.5 I1-o/c,
EATEILHOCTHU JIUKTAHT
PUMEHUTETBHO 2.6 WH By IyanbHas
P 3, Tems1 3.1, 3.2, 3.3 I1-o/c, 3.4
K pa3jIMYHbIM KOHTCKCTaM CaMOCTOATEIbHAS
P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 paGora
IT-o/c, 4.8, 4.9, 4.10, 4.11 Tpencrasnenue
PS5, Temnr 5.1, 5.2 PE3yIBTATOR
P 6, Temr1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7 NPaKTHHECKIX

pabor 3amuTa
TBOPYECKUX padbOT
3amura

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7
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

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 8, Temni 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 HHABIIYATBHRIX

P9, Temsi 9.1,9.2,9.3,9.4,9.5 HPOCKTOB

P 10, Temst 10.1, 10.2, 10.3, 10.4 KosrponbHas

P 11, Temsr 11.1, 11.2, 11.3 IT-o/c, padora

11.4,11.5,11.6 I-o/c, 11.7 Brinonnexue

P12, Temer 12.1,12.2,12.3,12.4 9K3aMEHaIlMOHHBIX

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5 | 3ananuii

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. Ucnonb30BaTh P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, TectupoBanue
COBPEMEHHBIE CPEACTBA 1.6 YeTHBIM onpoc
IOMCKA, aHAJIN3a U P2, Temn1 2.1,2.2,2.3,2.4, 2.5 I1-o/c, MareMmarude cKuit
HWHTEpIpeTaIuu 2.6 ITUKTAHT
nHpopmaIuu, u P 3, Temn1 3.1, 3.2, 3.3 [1-0/c, 3.4 NunuBuayanbHas
nH(pOpMaIMOHHBIE P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 | camocTosiTebHAA
TEXHOJIOTUH JIJIS IT-0/c, 4.8,4.9,4.10,4.11 pabora
BBIIIOTHEHHS 3a1a4 PS5, Temnr 5.1, 5.2 IIpencraBnenue
po(heCCHOHATBHON P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7| pe3yiabraroB
JIeSITETbHOCTH I1-o/c, 6.8, 6.9, 6.10 IT-0/c, 6.11 MPAKTHUYECKUX

pabot 3ammura
TBOPUYECKUX paboT
3amura
WH/INBUAYaTbHBIX
IPOEKTOB




P 11, Temsr 11.1, 11.2, 11.3 TI-0/c,
11.4,11.5,11.6 I1-o/c, 11.7




P 12, Temsr 12.1, 12.2,12.3, 12.4

Konrtponbhas padora

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 | BrmonueHue

IT-o/c, 13.6 3K3aMEHALIMOHHbI

P 14, Temsr 14.1, 14.2,14.3, 14.4, 14.5 | x zanauuit

I1-o/c, 14.6
OK 03. ITnanupoBats 1 P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, TectupoBanue
peanu3oBbIBaTH cobcTBeHHOE | 1.6 YcTHbli onpoc
npodeccruoHanbHOE U P2, Temsr 2.1,2.2,2.3,2.4,2.5 IT-o/c, Maremarnueckui
JIMYHOCTHOE pa3BUTHE, 26 JUKTAHT
NIPEeAIPUHUMATEIBCKY IO P 3, Temst 3.1, 3.2, 3.3 I1-o/c, 3.4 NunmBunyansHas
JEATEIBHOCTD B P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 | camocrosrenbHas
npodeccuonansuoii chepe, | I1-0/c, 4.8,4.9,4.10, 4.11 pa6ora IIpencTapienue
MCIIONB30BaTh 3HAHUS 10 PS5, Temsr 5.1, 5.2 PE3yJIBTATOB

(hMHAHCOBOU TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX

P 6, Tems1 6.1, 6.2,6.3,6.4, 6.5, 6.6, 6.7
II-o/c, 6.8, 6.9, 6.10 II-0/c, 6.11

NPAKTHYECKUX padoT
3anmTa TBOPYECKUX

CHTYALIsIX P7,Temer 7.1,7.2,7.3,7.4,7.5,7.6,7.7| paGor
I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 3ammra
7.13,7.14,7.15,7.16,7.17 WH MBIy ATHHBIX
P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MPOEKTOB
P9, Temp1 9.1,9.2,9.3,9.4,9.5 KOHTDONbHAS

p
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P 11, Tems: 11.1, 11.2, 11.3 TT-o/c, padora
114, 11.5, 11.6 Tl-o/c, 11.7 Brmonnenve
P 12, Temsr 12.1,12.2,12.3, 12.4 JIGAMCHAHONHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 | 3a/aHAH
IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

OK 04. DddexTuBHO P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, TecTupoBanue

B3aHMOACHCTBOBATh U 1.6 YcTHbIM onpoc

paboTarh B KOJUIEKTHUBE P2, Temsr 2.1,2.2,2.3,2.4,2.5 Il-o/c, MaremaTn4eckuii

¥ KOMaH/Ie 2.6 JUKTAHT

P 3, Temn1 3.1, 3.2, 3.3 [1-0/c, 3.4 UHauBuayatbHas

P 4, Tembl 41, 42, 43, 44, 45, 46, 4.7 cCaMOCTOSTEIIbHAS
H-O/C, 48, 49, 410, 4.11 pa60Ta HpCﬂCTaBHeHI/Ie
P 5, Temsr 51, 5.2 pE3yBTaToOB

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
I1-o/c, 6.8, 6.9, 6.10 I1-0o/c, 6.11

P7, Temn 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, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temn1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3,12.4

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

NPaKTUYECKUX padoT
3amuTa TBOPUECKHUX
pabort

3ammura
WHIMBHUIYyaJIbHBIX
IIPOEKTOB
KonTponpHas
pabora
Belnonnenue
9K3aMEHAIIMOHHBIX
3a1aHUI




IT-o/c, 13.6
P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

OK 05. Ocy1iecTBasiTh
YCTHYIO
Y TIMCbMEHHYIO

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

P2, Temr1 2.1,2.2,2.3,2.4,2.5I1-0/c,
2.6

P 3, Temn1 3.1, 3.2, 3.3 [1-o/c, 3.4

TectupoBanue
VYeTHBIM onpoc




KOMMYHHKAIIUIO Ha
rOCyAapCTBEHHOM SI3bIKE
Poccuiickont ®denepanuu ¢
Y4ETOM 0COOCHHOCTEM
COLMAJIBHOTO U
KyJBTYPHOT'O KOHTEKCTa

P4, Tems14.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1,5.2

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

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

P 3, Tems1 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7
I1-o/c, 4.8,4.9, 4.10, 4.11

PS5, Temnr 5.1, 5.2

P 6, Temn 6.1, 6.2,6.3,6.4, 6.5, 6.6,6.7
IT-o/c, 6.8, 6.9, 6.10 IT-0/c, 6.11

Maremarnueckui
JTUKTAHT
NuauBunyansHa
S
CaMOCTOSITENIbHA
s pabora
IIpencrasinenue

PE3yJIbTaTOB

MPaKTUYECKUX padoT
3amuTa TBOPUECKHUX

pabort

P7 Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7 3ammura

H-O/C,7.8,7.9, 7.10 H-O/C, 7.11, 7.12, MHIWBUAYaJIbHBIX

7.13,7.14,7.15,7.16,7.17 IPOCKTOB

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 KoHTponbHast

P9, Tems1 9.1,9.2,9.3,9.4,9.5 pabora

P 10, Temsr 10.1, 10.2, 10.3, 10.4 BEILOHEHIE

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

11.4,11.5, 11.6 M-o/c, 11.7 DICANCHANHOTHRR

3aJaHUI

P12, Temsr 12.1,12.2,12.3,12.4

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

II-o/c, 13.6

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

I1-o/c, 14.6P 9, Temn1 9.1, 9.2, 9.3,

9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

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

P12, Temsr 12.1,12.2,12.3

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

II-o/c, 13.6

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

IT-o/c, 14.6
OK 06. IIposiBnsiTh P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, TectupoBanue
Ipa)IaHCKO- 1.6 YerHbli ornpoc
MaTPUOTHUYECKYIO O3ULHIO, P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 Maremarnueckuii
JEMOHCTPHUPOBATH IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 JUKTAHT
OCO3HAHHOE ITOBEIEHIE Ha P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7| NnnuBumyanbHas
OCHOBE TPAJAUIMOHHBIX I1-0/¢c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, caMOCTOsITEIbHAS
001LIIeYEeI0BEYECKUX 713, 714, 715, 716, 7.17 pa60Ta
IEHHOCTEN, B TOM UHCIIE C P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [IpencraBnenue
YUeTOM rapMOHH3aLUN P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 pe3yJIbTaToB

MCKHAIIMOHAJIBHBIX U
MCKPCIIMTUO3HBIX
OTHOIIIEHUH, TPUMEHSTh

IT-o/c, 14.6

MPAKTHYECKUX paboT
3amuTa TBOPUECKUX
pabor




CTaHJapThl 3amura
AHTUKOPPYTIIHOHHOTO WHINBUIYaTbHBIX
MOBEICHUS MIPOEKTOB




Konrtponbhas padora

Brimosinenue
9K3aMEHALMOHHBI
X 3aJIaHuN
OK 07. ConeiicTBOBaThH P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, TectupoBanue
1.6 YcTHBIH onpoc
COXPAHEHUIO OKPYKaIOIIeH P2, Temrr 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, MaremaTu4ecKuii
2.6 IHAKTAHT
- 6 P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
PUMCHATH 3HAHUS O CaMOCTOsATEIbHAs
[T-0/c, 4.8,4.9,4.10, 4.11
M3MCHEHUH KIIMMATa, 7€, %:9, %% ’ pabota [IpeacraBnenue
HPUHIUITEI OSPEKITUBOTO P 5, Temsi 5.1, 5.2 Pe3yITHTATOB

MIPOU3BOACTBA, 3P HEKTUBHO

JIECTBOBATH B
YpE3BBIYANHBIX CUTYAIHIX

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7
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

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temn1 9.1,9.2,9.3,9.49.5

P 10, Tems: 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 TT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P 12, Temer 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, Temur 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

NPaKTUYECKUX paboT
3aruTa TBOPUECKHUX
pabor

3amura
WHIVBU/TyaJIbHBIX
IIPOCKTOB
KonTponbHas
pabora
Breinonxnenue
9K3aMEHAIMOHHBIX
3a1aHUI
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