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MMACIIOPT PABOYEW ITPOT'PAMMBI OBIIIEOBPA30OBATEJIBHOM
JAUCHUIIJIMHBI COO0.02.01. MATEMATHUKA

1.1. O0JuacTb npuMeHeHUus pado4eil MPOrpamMMbl

Pabouass mporpamMma QUCHHMIUIMHBI (najee pabodvas mporpamma) SBJSICTCS
4acThbl0O OCHOBHOM mpodeccruoHasbHOM  00pa3oBaTeNbHOM  MIPOrpaMmbl  —
o0pa3oBaTeIbHON MPOTrpaMMBbl CpeHEro MNpodeccHOHaIBLHOTO O00pa3oBaHUs —
MPOTrpaMMBbl MOJATOTOBKHU CIIEIIUATMCTOB CPEAHETO 3BEHA.

PabGouast mporpamma coctaBieHa 1o y4yeOHoMy IwiaHy 2023 roma 1o
cnenuanbHocTh  23.02.06 TexHuueckass SKCIUTyaTalds TMOJBUXKHOTO COCTaBa
YKEJIE3HBIX JOPOT.

1.2. MecTO IMCHHUIUIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOI MPOrPaMMBbl
O6meob6pazoarensHas auciumummHa COO.02.01. MaTeMaTka OTHOCHTCS K
o011eo0pazoBaTenbHON MOJITOTOBKE OCHOBHOM npodeccuoHaNbHON
o0pa30BaTeIbHOM IPOrPaMMBI - IPOTPAMMBI TIOJTOTOBKH CIICIIAAIUCTOB CPEIHETO
3B€Ha Ha 0a3e OCHOBHOTrO 00IIero oOpa3oBaHuUs ¢ MOJIYYCHHEM CPEJIHETr0 OO0IIero
oOpa3oBaHUs.

1.3. Heap ® pe3yabTaTbl OCBOCHHS  001Ie00pa30BaTEILHOM
TUCHUTITTHHBI

PaGouas mnporpamma ob6mieoopazoBarenbHo guctumivasl  COO.02.01.
Martemartuka pa3zpaboTaHa B COOTBETCTBHHM C PexoMeHIaIusIMu MO OpraHU3alluu
MOJyYeHUs  cpeaHero  olOmiero  oOpa3oBaHus B Ipeeiax  OCBOCHUS
00pa3zoBaTEIbLHBIX IPOTPaAMM CPEIHETO MPOo(dEeCcCHOHANTBLHOTO 00pa3oBaHus Ha 0a3e
OCHOBHOTO 0011ero oOpazoBanusi ¢ yderoM llpumepHoit paboueidl mporpaMmbl
oOmreoOpa3oBaTenbHON JAUCHMIUIMHBL «Marematuka» aisi MpoQecCHOHATBHBIX
oOpa3oBaTenbHbIX opranu3anuii (yrBepxaéuubiMu [Iporokosom Cosera MPIIO
M0 OIICHKE COJEpKaHWs W KadecTBAa MPUMEPHBIX pabouux Mporpamm
o011e00pa3oBaTeIbHOTO U COIHAIBHO-TYMAHUTAPHOTO  IIMKJIOB  CPEIHETO
npodeccuonansuoro oopazosanus ot 30.11.2022 r. Nel4).

Conepxanue POTPAMMBI 0011100 pa3oBaTeNHHOM JTUACIUTIIAHBI
«MaTemaThKa» HampaBlIeHO Ha JOCTHIKCHHE pe3yJbTaTOB €€ W3YYCHHUS B
cootBercTBUM ¢ TpeboBanusamu PI'OC CO0 ¢ yderom mnpodeccuoHaIbHOM
HanpasyieHHocTH OI'OC CIIO.



Ilnanupyembie pe3yjbTaThl OCBOeHHUs 001IeoOpasoBareqbHOil AucHUIUIMHBI COQ0.02.01. MaTteMaTHKa B COOTBETCTBHHU C
®I'OC CIIO u Ha ocHoBe PI'OC COO

Kox 1 HauMeHOBaHHe
GopmMupyembIx
KOMIIeTeHIIMH

H.]IaHl/IpyeMble PE3yJbTAThI 0OCBOCHUA TUCIHHUIIJIMHBI

O01mme

JAucnunimmHapHblie (MpeaMeTHbIE)

OK 01 BoiOuparnb
CIoco0bI pelieHust
3aja4
npodeccuoHaIbLHOI
AeATeJIbHOCTH
NPUMEHHUTEJIBHO K
Pa3JIMYHBIM
KOHTEKCTaM

- TOTOBHOCTD K TPY/y, OCO3HaHHE [IEHHOCTU
MacTepCTBa, TPYI0JI00ue;

- FOTOBHOCTb K aKTUBHOM JI€SITEIbHOCTH
TEXHOJIOTMYECKON U COUUAIBHOMN
HAIPaBIEHHOCTHU, CIIOCOOHOCTD
WHULIUUPOBATH, TUIAHUPOBATH U
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO
JIeSATEeTbHOCTB;

- HHTEpEC K pa3indHbIM chepam
poeCCHOHAIBHON JESTEIHHOCTH,
OsgiaieHHe YHHBEPCAJIBLHBIMH Y4¢OHBIMH
MO3HABATEJbHBIMH J1/iCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:
CaMOCTOSITENILHO (POPMYJIUPOBATh U
aKTyaJlu3upOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBINA MPU3HAK
WJIM OCHOBAHMS JIJIsi CPaBHEHUS,
KJIacCU(pUKaUU U 0000IIEeHNUS;

- OTIPE/ICIIATH LIENU e TENBHOCTH, 33/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHUIKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B pacCCMaTPUBAEMBbIX
SIBIICHUSX

- BHOCUTb KOPPEKTUBBI B JIEATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJIsIM, OLICHUBATh PUCKHU MOCJIEJICTBUI

- BJIaJIeTh METOJIaMH JJOKA3aTeIbCTB, AITOPUTMAMH PEILICHH 3a/1a4; YMEHUE
(hopMyIHpOBATH OIIPEIEIECHUS, AKCUOMBI i TEOPEMBI, TPUMEHSTh HX,
IIPOBOJIUTH JJOKa3aTeIbHbIE PACCYKICHUS B XO/€ PELICHUS 3a/1ay;

YMETh ONEPUPOBATh MOHATHAMU: CTETIEHb YUCIIA, JoTapu(M YnCIIa; yMEHHE
BBINOJIHATE BBIYMCICHUE 3HAUE€HUI U IpeoOpa30BaHus BbIPaXKEHUN CO
CTETICHSIMH U JIoTapu(mMamMu, mpeodpazoBaHus APOOHO-PALNOHATBHBIX
BBIPAKECHUI;

- YMETh ONEPUPOBATH MOHATHIMHU: PALlMOHAIBHEIE, HPPALMOHAIBHEIE,
NoKa3aTebHble, CTENEHHBbIE, Iorapu(MUIeCcKue, TPUTrOHOMETPHUUECKUE
ypaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

YMETh ONEpUPOBATh MOHATUAMU: QYHKLIMS, HETIPEPbIBHAS (PYHKLUA,
MIPOU3BO/IHAS, IEPBOOOPA3HAS, ONIPEICIIEHHBI HHTErpall; yMETh HAXOIUTh
MIPOU3BO/IHBIE AJIEMEHTAPHBIX (DYHKIUH, UCIIONB3Ysl CIIPABOYHbIE MAaTepHAIbI;
WCCIIEIOBATh B MPOCTEHUIINX CITy4dasiX (yHKIIMA HA MOHOTOHHOCTh, HAXO/IUTh
HauOoJIbIINE U HAUMEHbIINE 3HaYeHUs (PYHKIMN; CTPOUTH IpaduKu
MHOTOYJIEHOB C MCIIOJIb30BaHUEM ariapaTa MaTeMaTHYeCKOro aHaIN3a;
MIPUMEHSATH IPOU3BOAHYIO NP PEIIEHUH 3a/1a4 Ha JIBUKEHHUE; PeIIaTh
MPAaKTUKO-OPHEHTHPOBAHHBIC 3a7]a4i Ha HAaHOOJIBIINE 1 HANMEHBIIINE 3HAYCHUS,
Ha HaXxO0XJ/IEHUE MyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPHUPOBATH MOHATHIMHU: PallMOHATbHAS (PYHKIINS, TIOKA3aTEIbHAS
¢byHKuus, creneHHas QyHKIM, Jorapudmudeckas GyHKIus,
TpUTrOHOMETpHUecKre QYHKIUHU, 0OpaTHbIe (QYHKIIUU; YMEHUE CTPOUTD
rpaduKy U3y4eHHBIX (YHKINH, HCIIOIB30BATh TPAPUKH IIPH N3YUEHUH
MPOIIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 3a/1a4 U3 JPYTUX y4eOHBIX
MPEIMETOB M 33]a4 U3 PEaNbHOM KU3HH; BEIpaXaTh (OpMYIaMu 3aBUCUMOCTH
MEXy BETHUYNHAMU;

- YMETh pelIaTh TEKCTOBBIE 331a4H Pa3HbIX TUIIOB (B TOM YHCIIE HAa IPOIICHTHI,




JesATEeTLHOCTH;

- pa3BUBATb KPEATUBHOE MBILUICHUE MPU
PEIICHUH )KU3HEHHBIX MPpo0JieM

0) 0azoBbIE HCCIEN0BATEILCKHE
aelcTBUA:

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

- BBIIBJISITH IPUYUHHO-CJICICTBEHHBIE CBSI3U
U aKTyaJU3UpOBAaTh 3a/1a4y, BBIIBUTATh
TUTIOTE3Y €€ PelIeHUs, HaXOIUTh
apryMEeHTHI JIJIs I0Ka3aTeIbCTBa CBOUX
YTBEPKJICHH, 3aaBaTh TapaMeTphl 1
KPUTEPHUH PEIICHHS;

- aHAJIM3UPOBATH MMOJTYYEHHBIE B XOJIE
pellieHus 3aJa41 Pe3yabTaThl, KpUTHUECKU
OIICHUBATH UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

- YMETb MIEPEHOCUTH 3HAHUS B
MO3HABATENIbHYIO U MPAKTUUECKYIO0 00J1acTH
JKU3HENIESITEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEeIMETHBIX 00IacTel;

- BBIJIBUTaTh HOBBIE HJICH, TIPEJIaraTh
OPUTHMHAJILHBIE TIOJIXO/IbI M PEIICHUS;

1 CIIOCOOHOCTH X MCIIOJIb30BaHMS B
ITO3HABATEJIBHON U COIMAIIBHOW MPAKTHKE

JI0JIM U YacTH, Ha IBUKEHUE, paboTy, CTOMMOCTh TOBAapOB M yCIIYT, HAJIOTH,
3aauu U3 00JIACTH YIIPaBJICHUS TUYHBIMUA U CEMEHHBIMHU (pUHAHCAMH);
COCTaBJIATh BBIPA)KCHUS, YDABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO
3aJ1auu, UCCIIEJI0BATh MOJIYYEHHOE PEIICHUE U OLIEHUBATh MPAaBIONOA00HOCTD
pe3yJIbTaTOB;

- YMETh ONEPUPOBATH MOHATHIMU: CpeAHee apupMeTUIecKoe, MeIrana,
HauOoJiblIee U HAMMEHbIIIEE 3HAYSHUs, pa3Max, AUCIIEPCUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO HA0OPa; YMETh U3BJIEKaTh, MHTEPIPETUPOBATH
uH(pOpMalHIO, IPEACTAaBICHHYIO B Ta0IMIIaxX, HA JuarpaMMax, rpapukax,
OTPaXKaKOIYI0 CBOKCTBA PEaIbHBIX MIPOLIECCOB U SBIECHUM; IIPEICTABIIATh
HMHGOPMALIHIO C TIOMOLIBIO TaOJIUI] U JMarpaMM; UCCIIEI0BATh CTATUCTUYECKHE
JTaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpapUueCKUX METOAO0B U AJIEKTPOHHBIX
CPEICTB;

YMETb ONEPUPOBATH MOHATUIMU: CIIy4alHbINA ONBIT U CIy4yailHoe COOBITHE,
BEPOSATHOCTH CIYy4aHOTO COOBITUS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C
WCIIOJIb30BaHNEM IPahUIECKUX METOMIOB; IPUMEHSATH (POPMYIIBI CIIOKECHUS U
YMHOKEHUS BEpOATHOCTEH, KOMOMHATOPHbIE (DAaKThI U (POPMYIIBI IPH PEILICHUH
3aJ1a4; OLIEHUBATh BEPOSTHOCTU PEAJIbHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4aliHBIMH BEJIMYMHAMM; YMEHHUE IPUBOAUTH IPUMEPHI NIPOSIBIICHUS 3aKOHA
OO0JIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETb OIIEPUPOBATh MOHATUSAMU: TOUKA, MPAMasi, INIOCKOCTb, IPOCTPAHCTBO,
JIBYTPAaHHBIN yroOJl, CKPEINBAOIINECS IPSIMBIE, TapAJUIEIbHOCTh U
MEPIEHIUKYJIAPHOCTD MPSAMBIX U INIOCKOCTEH, YTOJI MEXKAY IPSIMBIMH, YTOJ
MEXKIy NMPSMOM U IIJIOCKOCTBIO, YIOJI MEXIY IJIOCKOCTSIMU, PACCTOSHUE OTTOYKHU
710 IJIOCKOCTH, PACCTOSIHUE MEXKY NMPSIMBIMU, PACCTOSTHUE MEKIY
IJIOCKOCTSIMU; YMEHHUE UCIOIb30BaTh MPHU PEIIEHUH 33/1a4 U3y4yeHHbIE (DaKThl U
TEOpEMBI IJIAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO
MUDa;

- YMETh ONEPUPOBATH MOHATUSIMU: MHOTOTPAHHUK, CEY€HHE MHOTOTpaHHHKA,
KyO, mapajienenumnes, npusma, nupamuia, Gurypa u HoBepXHOCThb BpaIICHUS,
UWIMHIP, KOHYC, IIap, cepa, ceueHus: Gurypsl BpallieHus, II0CKOCTb,
Kacaromascs cepsl, UINHAPA, KOHYCa, TUIOIAAb TOBEPXHOCTH MUPAMUIBI,
MIPU3MBI, KOHYCa, IWJIWHIPA, TIIOMAlb chepbl, 00beM Kyda, MPSIMOYTOIHLHOTO




napajuleJIenuIne1a, TMPaMuIbl, IPU3MBL, IIWINHIPA, KOHYCAa, Iapa; YMEHUE
n300pakaTh MHOTOTPAHHUKHU M MOBEPXHOCTU BPALICHHUS, X CEYCHHS OT PYKH, C
IIOMOLIBIO YEPTEKHBIX NHCTPYMEHTOB U DJIEKTPOHHBIX CPENICTB; YMEHHE
pacro3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMEHUE PACIIO3HABATh IIPABUIIbHBIC
MHOT'OTPaHHUKU;

- YMETh OIIEPUPOBATh MOHATUSAMU: ABH)KEHUE B IPOCTPAHCTBE, IOJOOHBIE
(Gurypsl B IpoCTpaHCTBE; UCIOJIb30BAaTh OTHOIIEHUE MJIOLIAIeH TOBEpXHOCTEN
1 00bEMOB MOI00HBIX (GUTYp MPH PEIICHUH 331a4;

YMETh BBIYMCIIATh F€OMETPUUECKHE BEIMYMHBI (AJIMHA, IO, IUIOIAaAb, 00BEM,
TUTOIIAIb TIOBEPXHOCTH), UCIIOJIB3Ys U3yUeHHBIE (POPMYIIBI U METO/BI;

- YMETb OIIEPUPOBATh MOHATUAMU: IPSAMOYTOJIbHAS CUCTEMA KOOPAUHAT,
KOOpPJAUHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJIIPHOE IIPOU3BE/ICHUE,
yroJl MEX1y BEKTOpaMHU, CyMMa BEKTOPOB, IIPOU3BEIECHUE BEKTOPA Ha YUCIIO;
HaXOJUTh C MOMOLIbIO U3yUYEHHBIX (POPMYJI KOOPAUHATHI CEPEANHBI OTPE3KA,
paccTosIHUE MEXY IBYMS TOUKAMU;

-yMeTb BbIOMpATh MOAXOAALINI U3yUEHHBIH METO 1JIsl pEeLICHUS 3aa4H,
pacrio3HaBaTh MaTeMaTH4ecKue (akThl 1 MaTEMAaTHUYECKHUE MOJEIU B
IIPUPOHBIX U OOIIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHUE MPUBOAUTD
IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUNCKON U MUPOBOM MaT€MaTU4ECKOM
HayKHU.

- YMETh OIIEPUPOBATh MOHATUAMU: ONIPEAEIECHUE, AKCHOMA, TEOPEMA, CIIEACTBUE,
CBOMCTBO, MPU3HAK, JI0KA3aTEIbCTBO, PABHOCUJIbHBIE (POPMYIUPOBKH; YMEHUE
(dbopMyIMpoBaTh 0OPAaTHOE M MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOUTH
MIPUMEPBI U KOHTPIIPUMEPHI, UCIIOJIb30BaTh METO/l MAaTEMAaTUYECKON UHIYKIIUY;
IIPOBOJUTH JOKA3aTENIbHbBIE PACCYKICHMS IIPU PELICHUH 3a/1a4, OLICHUBATh
JIOTHYECKYIO MPAaBWJIBHOCTh PACCyKICHUN;

- YMETh ONEPUPOBATH MOHATUSMU: MHOKECTBO, TOJIMHOKECTBO, ONIEpalliy HaJl
MHO>KECTBaMU; YMEHHE UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH anmapar JUist
OIMCAaHUS PeabHBIX MPOIIECCOB U SIBJICHUM MPHU PEIICHUH 3a/1a4, B TOM YHUCIIE
U3 APYrux y4eOHBIX MPEIMETOB;

- YMETh OIIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, 1epeBo, HUKI, Tpad Ha
IUTIOCKOCTH; YMEHHE 33/1aBaTh U OMUCHIBATh Ipadbl pa3InYHBIMU CIIOCOOAMU;
WCII0JIb30BaTh Ipadbl P PEHICHUH 33]1aY;




- YMETb CBOOOHO ONEPUPOBATH MOHATHIMU: COUETAHUE, IEPECTAHOBKA, YUCIIO
COYETaHMil, YMCII0 NePeCcTaHOBOK; OMHOM HbIOTOHA; yMEHUE TPUMEHATh
KOMOMHATOPHBIE (DAKThI U PACCYKIACHUS JUISl pELLICHUs 3a1a4;

-YMETb ONEPUPOBATH NOHATUSAMHU: HATYPaJIbHOE YUCIIO, [IEJI0€ YHCII0, OCTATOK
10 MOJYJIIO, PAllMOHAJILHOE YHCII0, UPPALMOHAIIBHOE YHUCII0, MHOXKECTBA
HATYpPaJIbHBIX, LENBIX, PALIMOHATBHBIX, JEHCTBUTEIBHBIX YHCENT;, YMEHUE
UCIOJIb30BATh MPU3HAKHU JE€IMMOCTH, HAUMEHBIIUI 001N NenuTens 1
HanMeHblIee o0I1ee KpaTHoe, aAlrOpUT™M EBKIIKM/a TpH peLIeHnH 3a71ay;
3HAKOMCTBO C Pa3JIMYHbIMU [TO3ULIMOHHBIMU CUCTEMAaMH CUUCIICHMS,;

- YMETh CBOOOTHO OTIEPUPOBATH MOHSATHIMH: CTETICHB C LIEJIBIM ITOKa3aTeleM,
KOPEHb HaTypaJIbHOM CTENEHH, CTENEeHb C pallMOHAJIbHBIM IOKA3aTeNeM,
CTETIEHb C JCHCTBUTEIFHBIM (BEIIECTBEHHBIM) ITOKA3aTeNleM, JOraprudm ducia,
CHHYC, KOCHHYC U TaHT€HC [TPOU3BOJILHOTO YHCIIA;

- YMETh ONEPUPOBATH MOHATHIMHU: TOXKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPABHEHUH U HEPAaBEHCTB,
PaBHOCHIIBHOCTH YPaBHEHUH, HEPABEHCTB U CHCTEM, pallHOHAIIbHBIE,
uppalyoHajbHble, T0Ka3aTeIbHbIE, CTEIIEHHBIE, Iorapu(MUIecKue,
TPUTOHOMETPHUYECKHE YPaBHEHHUS, HEPABEHCTBA M CUCTEMBI, YMEHHE PelIaTh
ypaBHEHHMs, HEPAaBEHCTBA U CUCTEMBI C TOMOIIBIO PA3IUYHBIX PUEMOB; PelIaTh
ypaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI C TapaMeTPOM; IPHUMEHSATh YpaBHEHHUS,
HEpaBEHCTBA, X CUCTEMBI JJIs pEIIeHUs] MaTeMaTUYeCKHX 33/1a4 U 3ajjau 13
pa3IMyYHbIX 00JacTel HAyKH U peasibHOM KU3HH,

-yMeTb CBOOOJIHO ONEPUPOBATh NOHATUAMMU: rpaduk GyHKINU, 0OpaTHas
GbyHKIMSA, KOMIO3ULIKS QYHKIUHN, TMHEHHAas QYHKIMS, KBaApaTU4Has QyHKIuUS,
cTerneHHast QyHKIMS ¢ 1eJbIM TI0Ka3aTeneM, TPUTOHOMETpUYecKue pyHKIUH,
oOpaTHbIE TPUTOHOMETpPUYECKHE (PYHKIIMHU, TOKa3aTeNlbHas U JorapudmMudeckas
(GyHKIIUHM; yMEHUE CTPOUTH rpaUKu PYHKIHH, BBHITOIHATH peoOpa3oBaHUs
rpaduKoB (QPYHKIMI; yMEHHE HCII0JIb30BaTh rpauku GYyHKIUN IS U3YUEeHUs
MPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 3374 U3 IPYTUX YIeOHBIX
MIPEIMETOB U U3 PeabHOM KU3HU; BBIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEXKIY
BEITMYMHAMU;

- YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMU: YETHOCTh (PYHKIUH,
MEPUOTNIHOCTD (DYHKIIMU, OTPAaHHYEHHOCTh (DYHKIIMH, MOHOTOHHOCTD




dbyHKIHMH, SKCTpeMyM (DYHKITUH, HANOOJIbIIIEe M HAUMEHbBIIICEe 3HAUCHUS
(GyHKIMK HAa TPOMEKYTKE; YMEHUE MPOBOAUTH UCCIIET0OBaHUE (DYHKIIUH;
YMEHHUE UCII0JIb30BaTh CBOMCTBA U rpauKy GYHKLUUN 7S peIIeHUs] ypaBHEHUIH,
HEPaBEHCTB U 3aj[ay C MapaMeTpaMu; U300pakaTh Ha KOOPAUHATHOH MJIOCKOCTH
MHO’KECTBA PEIIECHUIN YPABHEHHM, HEPABEHCTB U UX CUCTEM;

- YMETb CBOOOJIHO OIIEPUPOBATh IMOHATUSAMU: IIOCIIEA0BATENBHOCTD,
apupMeTHyecKas IporpeccHsi, FeOMeTpHUECcKas Iporpeccusi, 0eCKOHEUHO
yOBIBarOIIasi TeOMETpUYECKas MPOrpeccus; yMEHUE 3a/1aBaTh
[I0CJIeI0BATENbHOCTH, B TOM UHUCIIE C IOMOILBIO PEKYPPEHTHBIX (HOPMYIT;

- YMETh ONEPUPOBATH MOHATHIMHU: HEMPEPHIBHOCTD (DYHKIMH, aCUMITTOTHI
rpaduka GyHKLUUY, I€pBas U BTOpas IPOU3BOIHAS (PYHKIIUHU, F€OMETPUUECKUI
1 (pU3NYECKUN CMBICI IPOU3BOIHOM, IEpBOOOpa3Hasl, ONPEEIICHHbIN HHTErpal;
YMEHHUE HaXOJAUTh aCUMIITOTHI rpaduka GyHKINU; YMEHHE BEIYUCIIATh
MIPOU3BOIHBIE CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UINH ()yHKIIH,
HaXO/UTh YpaBHEHHE KacaTeJIbHOW K rpaduKy QyHKIMH; yMEHUE UCI0Ib30BATh
MIPOU3BOIHYIO ISl UCCIIEIOBAHMS (DYHKIIHIA, JJIs1 HAX0XKICHUS HAWTYUIIEeTO
pELIeHNs B IPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX U
(bU3NYECKUX 3a/1a4ax, JUIs ONPEIEIICHUS] CKOPOCTH U YCKOPEHUS; HAXOIUTh
IUIOIIAN U 00bEeMBI (PUTYD € TOMOIIBIO HHTErpalia; IPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOTr0 MOJIEITMPOBAHUS C TOMOIIBIO TU(depeHIInaTbHbIX
YpaBHEHUU;

- YMETh OIIEPUPOBATh MOHATUAMH; KOMIUIEKCHOE YHCJIO, COMPSKEHHbIE
KOMIUIEKCHBIE YHCIIa, MOAYJb U apryMEHT KOMIIJIEKCHOTO YHca, hopMa 3arnucu
KOMIUIEKCHBIX 4ncen (reoMeTpuyecKas, TPUroHOMEeTpruyecKas u
anreOpandeckas); yMeTb IPOU3BOJUThH apu(METHUECKHE JeHCTBUS C
KOMIUIEKCHBIMU YK CJIAMU; TPUBOJUTH MPUMEPHI UCTIOIb30BAHUS KOMIUIEKCHBIX
YHCell;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMU: CpeHee apu(hMeTHUECKOe,
MearaHa, HauOoJIblllee U HauMEeHbllIee 3HaUeHUsI, pa3Max, AUCIIepCHs,
CTaH/IapTHOE OTKJIOHEHHE I OIIMCAHMSI YUCIIOBBIX JAHHBIX; YMEHHE
HCCIIEIOBaTh CTATUCTUYECKHE JaHHBIE, B TOM YHCJIE C IPUMEHEHHEM
rpaM4ecKuX METOJIOB U 3JEKTPOHHBIX CPEACTB; IpauuecKy UCCIe10BaTh
COBMECTHbIE HAOIIOACHHS C TOMOIIbIO IMArpaMM PacCEeUBAHUSI U TMHEHHON




perpeccuy;

- YMETh HAXOJUTh BEPOATHOCTU COOBITHI C HUCIIOIB30BAaHUEM TpapUUECKIX
METOIOB; IPUMEHSATh [UIs PELICHUs 3a7a4 (GOPMYJIbI CIOKEHUS U YMHOXKEHUS
BEPOSTHOCTEH, (POpMYITy HOITHOI BeposaTHOCTH, popmyny bepHymy,
KOMOMHATOpHbIE (PaKThI U (POPMYJIbI; OLIEHUBATH BEPOSTHOCTH PeaIbHbBIX
COOBITHI; yMEHUE ONIEPUPOBATH MOHATHAMU: CIlydaiiHas BEIMYMHA,
pacnpeeleHue BEpOSATHOCTEH, MaTEMATUYECKOE 0XKHMIAaHUE, TUCIIEPCHS U
CTaHJapTHOE OTKJIOHEHHE CIIy4aifHON BEIMYMHBI, (QYHKIIMH pacIpeesiCHus U
IJIOTHOCTH PABHOMEPHOT0, IOKA3aTEIbHOIO U HOPMAJILHOT'O PaCIPEIEIICHNN;
YMEHUE UCI0JIB30BAaTh CBOMCTBA U3YyUYEHHBIX PACIIPENEICHNUN IS PeILECHUs
3aJa4; 3HaKOMCTBO C HOHATUSAMMU: 3aKOH OOJIBLIMX YUCEIl, METO/bl BEBIOOPOUHBIX
UCCIIEIOBaHUM; YMEHUE NPUBOAUTH IPUMEPHI NPOSIBIICHUS 3aKOHA OOJIBIINX
qucen B IPUPOJHBIX U OOIECTBEHHBIX SBJICHUSAX;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: TOUKA, NIPsMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUH Yo, ABYTpaHHbIN yroj, TPEXTPAHHbII
YT'OJI, IIEPECEKAIOIINECS, TIapalIEIbHbIE U CKPEIUBAIOIIUECS IIPSAMBIC,
NapaJUIeIbHOCTD U NEPIIEHIUKYJIAPHOCTD MPSIMBIX U IIJIOCKOCTEH, YTOJI MEXKIY
MPSIMBIMU, YTOJI MEXY MPSMON U IVIOCKOCTBIO, YTOJ MEXKAY IIIOCKOCTSIMU;
YMEHHUE UCIIOIb30BaTh MIPU PELICHNH 33/1a4 U3Y4YeHHbIE ()aKThl U TEOPEMBI
IJIAaHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MUPE;
YMEHHE ONEPUPOBATH MOHATUAMHU: MHOIOI'PaHHUK, CEYEHNE MHOTOTPaHHHUKA,
MpaBWIbHBII MHOTOIpaHHUK, IpU3Ma, UpamMuia, Urypa u HoBepXHOCTh
BpallleHHs], IIMINHAP, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH, CEUEHUS
KOHYCa U HWINHAPA, NapajuleIbHbIE OCH WA OCHOBAHUIO, CEUCHHE 11apa,
IUIOCKOCTB, Kacaroasics cepbl, HUINHIPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE
MHOTOTpaHHHUKA, N300pakaTh MHOTOTPAaHHUKH, (UTYpBI U TOBEPXHOCTH
BpaIlleHHUs, UX CEYEHHUSI, B TOM YHCJIE C TIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE NMPUMEHATh CBOUCTBA FT€OMETPUUECKUX (PUTYpP, CAMOCTOSATEIBHO
(hopMyIIHpoBaTh ONPEEICHNS N3Y4aeMbIX (PUTyp, BBIIBUTATh TUIIOTE3BI O
CBOWCTBaX M MpHU3HAKaX FeOMETPUUECKUX (PUTYpP, OOOCHOBBIBATH WIH
OIpOBEpPraTh UX; yMEHUE MPOBOAUTH KIIACCU(PUKAILUIO (UTYD 110 pa3TUnIHBIM
MPU3HAKAM, BBIOIHATh HEOOXOAUMBIE JONOTHUTEIbHBIE TOCTPOCHHUS;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: IIIOMAL GUTYPbI, 00beM (QUTYPBI,
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BEJIMYHHA YIJIa, PACCTOSIHUE OT TOYKHU A0 IUNIOCKOCTH, PACCTOSTHUE MEKIY
MPSIMBIMH, PACCTOSTHUE MEXTy TUIOCKOCTSIMHU, TUIOMIAb c(hepsl, MII0Ia b
MIOBEPXHOCTU IMPaMHU/JIbl, IPU3MBbI, KOHYCa, HWIHHAPA, 00beM Ky0a,
IIPSIMOYTOJIBHOT'O NIapaJuleenueia, TMpaMubl, IPU3Mbl, UJIMHAPA, KOHYyCA,
11apa; yMeHHEe HaXOIUTh OTHOILIEHHE 00BEMOB OJOOHBIX (HUTYD;

- YMETb CBOOOJIHO ONIEPUPOBATh ITOHATUAMU: IBUKEHUE, NTapaljiesIbHbII
IIEPEHOC, CHMMETPHS Ha IIJIOCKOCTH U B IPOCTPAHCTBE, ITOBOPOT,
npeodpazoBanue Moaoous, MoA0OHbBIE (PUTYPBI; YMEHHE PAcIIO3HABATH PABHBIE U
110/100HbIE GUTYPBI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHHE
HCII0JIb30BAaTh T€OMETPUYECKUE OTHOIIECHHUS, HAXOAUTh FEOMETPUUECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IJIOLIa/b, 00bEM) IIPU PELICHUH 33134 U3 IPYTuX
y4eOHBIX TPEAMETOB U U3 PEATbHON KHU3HH;

- YMETb CBOOOJHO ONEPUPOBATH MOHATHIMHU: IPAMOYTOJIbHAS CUCTEMA
KOOpJUHAT, BEKTOP, KOOPJAUHATHI TOYKH, KOOPAWHATHI BEKTOPA, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HAa YUCIIO, PA3JI0’KEHUE BEKTOpaA 110 Oa3ucy,
CKaJISIPHOE MPOU3BEJCHUE, BEKTOPHOE IIPOU3BEICHUE, YTOJI MEXKAY BEKTOPAMU;
YMEHHE UCII0JIb30BATh BEKTOPHBINA U KOOPANHATHBIA METOJ ISl PELICHUS
reOMEeTPUUYECKUX 3aa4 U 33a4 ApYruxX y4eOHBIX IPEIMETOB; ONIEPUPOBAThH
MOHATHAMM: MaTpuLa 2x2 u 3x3, onpeaeanTeNb MaTPUILIbl, TEOMETPUUECKUM
CMBICJI OIIPENIEIUTENS;

- YMETb MOJEJINPOBATh PEAJIbHBIE CUTYALIUH HA SI3bIKE MATEMATHUKH; COCTAaBIISITh
BBIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
HCCIIeI0BaTh MOCTPOEHHBIE MOJIEH € HCIIOJIb30BAaHUEM amapara anreOpsl,
MHTEPIPETUPOBATH MOIYUEHHBIN PE3yIbTaT; CTPOUTh MaTEMaTUYECKHUE MOJIENH
C MIOMOILBIO T€OMETPUYECKHX IOHATUN U BEJIMUUH, PEIIATh CBA3AHHbBIE C HUMU
MPaKTUYECKHE 3a/1a4H; COCTABIIATH BEPOSITHOCTHYIO MOJIEb U
MHTEPIPETUPOBATH MOIYUEHHBIN pe3yIbTaT; peliaTh NPUKIaIHbIE 3a/1a41
CpEICTBAaMHU MaTEMAaTUYECKOT0 aHAJIN3a, B TOM YHCJIE COLUAIBHO-
SKOHOMMYECKOTO U (PU3UUECKOT0 XapaKkTepa;

-yMeHHE BBIOUPATh MOAXOIAIINN METO AJISl pEIICHUs 331a4K; TIOHUMaHHUe
3HAYUMOCTH MaTEMAaTHKHU B U3yUYE€HUH MPUPOTHBIX M OOIIECTBEHHBIX MPOIIECCOB
U SIBJICHUI; yMEHHUE pacliO3HaBaTh MPOSBICHUE 3aKOHOB MaTEMATUKH B
HCKYCCTBE, YMEHHE NPUBOAUTH IPUMEPHl MAaTEMaTHUYECKUX OTKPBITHH
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POCCHIICKOM U MUPOBOM MaTEMAaTHYE€CKON HAYKH

OK 02 Ucnoan3oBathb
COBpPEeMEHHbIE CpeICcTBa
NMOUCKA, AHAJIN3A U
HHTepIpeTauuu
uHdopmanuu, U
uHpOpMAIUOHHbIE
TEXHOJIOTUH IS
BBITNIOJIHEHH S 32124
npodeccuoHaIbLHOI
AeATeIbHOCTH

B o0nactu eHHOCTH HAYYHOTO MTO3HAHUS:
-c(hOpMUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM
IIPAKTUKH, OCHOBAaHHOI'O Ha JIUAJIOre
KYJIBTYp, CHOCOOCTBYIOLETO OCO3HAHUIO.
CBoero mecTa B MOJIUKYJIBTYPHOM MUPE;

- COBEpPILIEHCTBOBAHUE A3BIKOBOH U
YUTATEIbCKOM KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBUS MEXY JIIOIBMU U
MO3HAHUS MHPA;

- 0CO3HaHME LIEHHOCTHU Hay4YHOM
JeSITEIIbHOCTH, HEPABEHCTB, OCYLIECTBIIATh
IPOEKTHYIO U UCCIIE0BATENBCKYIO
JeSTeNIbHOCTh MHIMBUYyalIbHO U B TPYIIIIE.
OsgiaieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH
NO3HABATEJIbHBIMH AeiiCTBUSIMH:

B) pa0orta ¢ nHopmManmeii:

- BJIaJIETh HaBbIKAMU TOJTyYEHUS
UH(OPMAaILIUU U3 HCTOYHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITEIBHO OCYIIIECTBISATh
MOUCK, aHAJIN3, CUCTEMATU3ALIIO U
MHTEPIPETANI0 HHPOPMAIIUN PA3THIHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

- CO37]aBaTh TEKCTHI B PA3JINYHBIX opMaTax
C y4eTOM Ha3zHaueHUs MHQOpMAIK U
LIEJIEBOM ayTUTOPUH, BBIOMpas
ONTUMAJIbHYIO (POpMY NPEJCTABICHUS U
BU3YaIM3aliy;

- OLICHUBATh IOCTOBEPHOCTb, IETUTUMHOCTb
uH(pOpMalliH, €€ COOTBETCTBUE NIPABOBBIM U
MOpPaJIbHO-ITUYECKHM HOpMaM;

- YMETh ONEPUPOBATH MOHATHIMHU: PAllMOHATbHAs (PYHKIINS, IOKA3aTEIbHASL
dbyHKIMS, cTeneHHas QyHKIHs, JJorapudmudeckas ¢yHKIHs,
TpUTOHOMETpHUYEeCcKHe (PYHKIMH, OOpaTHbIE PYHKIIUH; YMEHHUE CTPOUTH
rpaduKu U3y4CHHBIX (YHKIUH, UCTIOIB30BATh TPAQUKH IIPH N3YUCHUH
MPOIIECCOB M 3aBUCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX
MPEIMETOB | 33]1a4 U3 PEaTbHOM KU3HH; BRIPAXATh (HOPMyJIaMH 3aBUCUMOCTH
MEX]y BETMYMHAMU;

- YMETh ONEPUPOBATH MOHATHIMHU: TOXKICCTBO, TOXKIECCTBEHHOEC
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPAaBHEHUH M HEPABEHCTB,
PaBHOCHIILHOCTh YPaBHEHUH, HEPABEHCTB M CUCTEM, pallHOHAIILHBIC,
MppalnroHaIbHbIE, TOKa3aTeIbHbIC, CTENICHHBIE, JIoTapu()MUIeCKHe,
TPUTOHOMETPHUYECKHIE YPaBHCHHUS, HEPABEHCTBA M CUCTEMBbI; YMETh peliaTh
ypaBHEHHSI, HEPABEHCTBA U CHCTEMBI C TOMOIIBIO PA3JIMYHBIX IPUEMOB; PElIaTh
ypaBHECHHSI, HEPABEHCTBA U CUCTEMBI C TApaMETPOM; TPUMEHSTh YPABHCHHSI,
HEPaBEHCTBA, X CHCTEMBI JJIsl PEHICHUS] MaTEeMaTHYECKUX 337a4 U 3a]a4 U3
pa3M4YHbIX 00J1aCTEH HAYKH U pealIbHOW KHU3HH,

- YMETh CBOOOTHO OTIEPUPOBATH TOHATHIMH: JIBIDKEHHE, TapaIJIeIbHBINA
NepeHOC, CHMMETPUS Ha IUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
peoOpa3oBaHue M0100Us, TOT00HBIE PUTYPBI; YMETh PACIIO3HABATH PABHBIE U
10J100HbIE GUTYPHI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh
WCTIOJIH30BATh TEOMETPUUYECKIE OTHOIICHHS, HAXOIUTh T€OMETPUIECKHE
BEJIMYMHBI (JUIMHA, YTOJI, MJIOLIa/](b, 00bEM) IPU PELICHNH 33/1a4 U3 IPYTUX
Y4eOHBIX TPEIMETOB U U3 PEaATbHOMN KU3HU
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- UCTIOJIB30BATh CPEICTBA
WH(OPMAIIMOHHBIX U KOMMYHUKAITHOHHBIX
TEXHOJIOTUI B PEIICHHHA KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W
OpraHU3aIMOHHBIX 33]1a4 C COOJIOICHUEM
TpeOOBaHUI HPrOHOMUKH, TEXHUKHU
0€30IaCHOCTH, THTHCHBI,
pecypcocOepexeH s, MPaBOBBIX U
ATHYECKUX HOPM, HOPM HH(GOPMAITHOHHON
0€30I1aCHOCTH;

- BJIaJICTh HABbIKAMH PACIIO3HABAHUS U
3anUThl HH(pOpMAIH, HHPOPMAITMOHHON
0€301TaCHOCTH JIMYHOCTH.

OK 03 Il.iannpoBathb 1
peajn30BbIBATH
co0CTBEHHOe
npo¢ecCHOHAIBHOE U
JIMYHOCTHOE pa3BHUTHE,
NpeInpUHUMATEIbCKYI0
AeITeJIbHOCTh B
npogeccuoHaIbLHOU
chepe, HCIOIB30BATH
3HaHMA 110 (PHAHCOBOM
rPaMOTHOCTH B
Pa3IHYHBIX KU3HEHHBIX
CUTYaIUsAAX

B ob6macTi 1yXOBHO-HPAaBCTBEHHOTO
BOCITMTAHHUS:

- c(popMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaAHMS, STHYECCKOTO OBEACHHUS;

- CIIOCOOHOCTD OIEHUBATh CUTYAIIUIO U
MPUHUMATh OCO3HAHHBIE pEUICHUS,
OPUEHTHUPYSICh HA MOPAJTLHO HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

- OCO3HaHHE JTUYHOTO BKJIaJa B TOCTPOCHUE
YCTOHYMBOTO OyIYIIEro;

- OTBETCTBEHHOE OTHOIIICHHE K CBOUM
poauTensaM U (WJIK) IpYyruM 4jeHaM CeMbH,
CO3JaHHIO CEMBbH Ha OCHOBE OCO3HAHHOTIO
MIPUHSTHUS LEHHOCTEN CEMEUHOW KU3HU B
COOTBETCTBUU C TPATUIIUSIMH HAPOOB
Poccuu;

OBiaieHUe YHHBEPCAJIbHBIMH
peryJsiTUBHbIMH

JeHCTBHSIMM:

a) caMOOpraHu3aNus:

- YMETh OIIEPUPOBATh MOHATUSAMU: pallMOHAJIbHbIE, UPPALMOHAJIbHBIE,
NoKa3aTeJbHble, CTEIEHHBIE, Iorapu(MuiecKue, TPUrOHOMETpUYECKHe
YPaBHEHUS U HEPABEHCTBA, X CUCTEMBI;

- YMETh ONEPUPOBAThH MOHATHSIMU: MHOI'OI'PAaHHUK, CEUEHHE MHOTOIPaHHUKA,
Ky0, mapajuiesnenumnes, npu3mMa, nupamuaa, Gurypa 1 moBepXHOCTb BpPAIIECHHUS,
LWINHAP, KOHYC, map, cdepa, cedeHus: GUrypsl BpameHusl, IIOCKOCTb,
Kacaromasics cepsl, HUINHAPA, KOHYCA, MII0MAb TOBEPXHOCTH MUPAMUIbI,
MIPU3MBI, KOHYCa, LIWIMHAPA, IJI0LIa b chepbl, 00beM KyOa, MPsIMOYToJIbHOIO
napajuiesienune1a, TMpaMu/Isl, TpU3MBL, IIMHPA, KOHYCA, [1apa; yMEHUe
n300pakaTh MHOTOTPAHHUKHU M MOBEPXHOCTHU BPAIEHUs, UX CEYEHHUS OT PYKH, C
MTOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB; YMETh
pacrno3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH IIPABUIIBHBIE
MHOTOTpPaHHUKU;

- YMETh OIIEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT,
KOOpPJUHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJIIPHOE MTPOU3BE/ICHNE,
yroJl MeX/y BEKTOpaMHu, CyMMa BEKTOPOB, IIPOM3BEIEHUE BEKTOpPA HA YUCIIO;
HaXOJHUTh C MOMOIIbIO U3yUYEHHBIX (OPMYIT KOOPAUHATHI CEPEANHBI OTPE3Ka,
paccTosiHuE MEXY IBYMS TOUKaMU
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- CAMOCTOSITENIBHO OCYILIECTBIIATH
MO3HABATEJIbHYIO JIEATEITbHOCTD, BBISBISATh
po0JieMbl, CTaBUTh U POPMYIHPOBATH
COOCTBEHHBIC 33]Ia4H B 00pa30BaTEIbHON
JIEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

- CaMOCTOSITEILHO COCTABJISATH IJIaH
pelieHus mpodJIeMbl C y4eTOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U
MPEANOYTEHU;

- IaBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;
Croco0CTBOBAaTh (POPMUPOBAHUIO H
MIPOSIBIICHUIO ITUPOKOU IPYIUIIMU B PA3HBIX
00JacTsX 3HaHUH, MOCTOSTHHO TOBBIIIATH
CBOI1 00pazoBaTeNbHBIN U KYJIbTYPHBIN
YPOBEHb;

0) CAMOKOHTPOJIb:

UCIIOJIb30BATh IPUEMBbI peIeKCHH NS
OIICHKY CHTYAIIMH, BEIOOPA BEPHOTO
pelIeHus;

- YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO
MPUHUMATh PEMICHUS 10 UX CHUKEHUIO;

B) SMOIIUOHAJIbHBIH UHTEJJIEKT,
NPeAno/Iaralumyui cpopMHUPOBAHHOCTD:
BHYTPEHHEH MOTHUBAIIH, BKIFOUAOIIIEH
CTPEMIIEHHE K JTOCTUKEHUIO 1IEJIU U YCIIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE
JIEHCTBOBAThH, UCXOJISI U3 CBOMX
BO3MOXKHOCTEI;

- HMITATUH, BKJIIOYAIOIIEH CITOCOOHOCTh
MOHUMATh HYMOIIMOHAIILHOE COCTOSIHUE
JIPYTUX, YIUTBIBAThH €T0 TIPH OCYIIECTBIIC-
HUU KOMMYHUKAIIUU, CIIOCOOHOCTH K
COYYBCTBHIO U COTIEPEIKNBAHMUIO;
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- COLIMANIbHBIX HABBIKOB, BKJIFOYAFOILUX
CIIOCOOHOCTH BBICTpauBaTh OTHOLLEHUS C
JPYTUMHU JIHOAbMHU, 3200TUTHCS, IPOSIBIIATH
MHTEPEC U pa3pemaTh KOH(QIUKTHI

OK 04 D¢pdexTuBHO
B3aMMO/1eliCTBOBATH U
padorathb B KOJJIEKTUBE
U KOMaH/1e

TOTOBHOCTb K CAMOPAa3BUTHIO,
CaMOCTOSTEJIBHOCTH U CaMOOIIPEIEIICHUIO;
-OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIIEI0BATENIbCKOU, IPOCKTHON U
COLIMAJILHOW JEATEIIBHOCTH;

OBiageHne yHHMBepCaJIbHbIMH
KOMMYHUKATHBHBIMH CHICTBUAMM:

0) coBMecTHas1 1eATEeJIbHOCTh:

- IOHUMAaTh U UCI0JIb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- IPUHUMATh L€ COBMECTHOU
JeSITEIbHOCTH, OPraHU30BbIBATH U
KOOPJAMHUPOBATh IECHCTBUSA 110 €€
JIOCTHIKEHHUIO: COCTABJIAThH TUIaH JEHUCTBUH,
pacnpenenaTh pojiau ¢ y4eTOM MHEHUN
YYaCTHUKOB 00CYKIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;

- KOOPJAMHUPOBATH U BBIMIOJIHATH padoTy B
YCIIOBUSIX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

- OCYLIECTBJIATH TO3UTUBHOE
CTpaTEeruueckoe MOBEJECHUE B PA3IUUYHbBIX
CUTYaLUsIX, IPOSIBJIATH TBOPYECTBO U
BOOOpakeHue, ObITh HHUIIUATUBHBIM.
OBiageHne yHMBepCAJIbHBIMH
pPeryJiiTUBHBIMH 1€ CTBUSIMU:

r) NPpUHSATHE ce0s M APYTUX JIOJCH:

- IPUHUMATh MOTHBBI U aPTYMEHTHI IPYTHX
JIOJEH NIPU aHATIN3€ PE3YIbTaTOB

- YMETb ONIEPUPOBATH MOHATHIMMU: CIy4alHbIN OIBIT U CIy4aifHOE COOBITHE,
BEPOSTHOCTH CIYYaiHOTO COOBITHS; YMETh BHIYUCIISTH BEPOSTHOCTD C
UCIOJIb30BaHUEM Ipah)UIECKUX METO/0OB; IPUMEHATH (POPMYJIbI CIOKEHUS U
YMHOKEHUS BEpOATHOCTEH, KOMOMHATOPHBIE (PaKTHI ¥ (HOPMYJIBI IPU PEIICHUU
3aJ]a4; OLIEHUBATh BEPOSATHOCTH PeaIbHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4ailHBIMH BEJTMYMHAMH; YMEHHUE TIPUBOUTH IPUMEPHI MPOSBICHHS 3aKOHA
OOJIBIIIMX YKCEJ B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSIX;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: CTETICHb C IEJIBIM ITOKa3aTelNeM,
KOPEHb HaTypaJIbHOM CTENEHH, CTEIIeHb C PAllMOHAIIbHBIM [TOKa3aTeseM,
CTETIEHb C JCHCTBUTEIHLHBIM (BEIIECTBEHHBIM) ITOKA3aTeNleM, JOrapruQm ducia,
CHHYC, KOCUHYC U TaHT€HC ITPOU3BOJILHOTO YHCIIA;

- YMETb CBOOOJIHO ONIEPUPOBATh MOHATUAMU: TpaduK QyHKIUU, 0OpaTHas
byHKIMSA, KoMIo3unusa GyHKIUN, TuHeHHas GYHKIMS, KBaApaTUIHas QyHKIUs,
cTerneHHast QyHKIHS ¢ IeTTBIM TI0Ka3aTeleM, TPUTOHOMETPUYeCKUe PYHKITUH,
oOpaTHbIE TPUTOHOMETpUUECKUE (PYHKIIUH, ITOKa3aTeabHas U Jiorapudmuueckas
(YHKIIUHU; YMETh CTPOUTH rpa@uKu (QYHKIIMHI, BHIIOIHATH TPeoOpa3oBaHus
rpaduKoB QyHKIIHIA;

- YMETh UCIIOJIb30BaTh rpaduku GYHKIMN JJIs1 H3y4EeHHUs TIPOIIECCOB U
3aBHCUMOCTEH MpH PeLIeHUHN 3aay U3 IPYTUX y4eOHbIX IPEIMETOB U U3
peanbHOMN )KU3HU; BRIpaXKaTh (POpPMyJIaMH 3aBHCUMOCTH MEKIY BEIIMYHHAMHU;

- cBOOO/IHO OMEPUPOBATh MOHATUSIMU: YEeTHOCTb (DYHKIINH,
MEPUOTNIHOCTD ()YHKIIMU, OTPAaHHYEHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKINH, SKCTpeMyM (yHKIINH, HanOoJIbIlIee M HaUMEHbIIIee 3HaUeHUs
(GYHKIINY Ha TPOMEKYTKE; YMETh TPOBOJUTH UCCIIEOBaHHE ()yHKIIUH;

- YMETh UCIIOJIb30BaTh CBOMCTBA U rpadpuku QyHKIMHA Ui peleHus ypaBHeHUH,
HEpaBEHCTB U 3aja4 C apaMeTpaMu; H300pakaTh Ha KOOPAWHATHOH IJIOCKOCTH
MHOYKECTBA PEIICHUH YpaBHEHUH, HEPABEHCTB U UX CHCTEM
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JIEATENBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX
JIFOJIeH Ha OIIMOKU;

- pa3BHUBATh CIIOCOOHOCTh TOHUMATh MU C
MO3UIUH JIPYTOr0 YeJIOBEKa

OK 05 OcyuiecTBasITh
YCTHYIO M TUCbMEHHYI0
KOMMYHHUKAIMIO HA
rocy1apcTBeHHOM
sa3bike Poccuiickoit
denepanum ¢ y4eToM
0co0eHHOCTeH
COIHAJILHOIO0 U
KYJbTYPHOT0 KOHTEKCTA

B 00/1acTH 3¢TeTHYECKOTr0 BOCIUTAHUSA:

- 3CTETUYECKOE OTHOLICHUE K MUPY,
BKJII0Yast 3CTETUKY ObITa, HAYYHOTO
TEXHHYECKOTO TBOPUECTBA, CIIOPTA, TPYAA U
OOIIECTBEHHBIX OTHOIICHMI;

- CIIOCOOHOCTH BOCTIPUHUMATH Pa3InYHbIe
BUJBI HCKYCCTBA, TPAJAULIUU U TBOPUYECTBO
CBOETO U JIpYTUX HApOJIOB, OIIYIIATh
HYMOIMOHAIBHOE BO3/ICHCTBUE HCKYCCTBA;

- yOeXKI€HHOCTh B 3HAYMMOCTH TSI
JMYHOCTH U 00IIECTBA OTEUYECTBEHHOTO U
MHPOBOT'O UCKYCCTBa, STHUYECKUX
KYJBTYPHBIX TPAJUIMNA U HAPOJTHOTO
TBOPYECTBA;

- TOTOBHOCTB K CAMOBBIPQ)KEHHUIO B Pa3HBIX
BUJAX UCKYCCTBA, CTPEMJICHHE MIPOSIBIIATh
Ka4ecTBa TBOPUECKOW JTMYHOCTH;
OBJiajieHHe YHUBEPCAJIbLHBIMH KOMMYHH-
KATHBHBIMH J€eiiCTBUSIMHU;

a) o0ueHme;

- OCYIIECTBIIATH KOMMYHHKAIIMX BO BCEX
cdepax KU3HY;

- pacro3HaBaTh HEBepOAIbHBIE CPE/ICTBA
00I11eHus1, TOHUMATh 3HAYCHHE COLMATBHBIX
3HaKOB, PacIO3HABATh MPEIIOCHITKI
KOH(JIMKTHBIX CUTYaIMi U CMATr4aTh
KOH(JIMKTHI;

- Pa3BEpHYTO U JIOTUYHO M3J1araTh CBOIO

- YMETh ONEPUPOBATH MOHATHIMU: CpeAHEe apupMeTUIecKoe, Me/I1ana,
HauOoJbIlIee U HAaNMEHbIIIee 3HAUCHUS, pa3Max, JUCIIEPCHs, CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBOTO HA0Opa; YMEHUE U3BJIEKATh, HHTEPIIPETUPOBAThH
nH(popMalIKIo, IPEICTABICHHYIO B TaOIUIaX, HA AUarpaMMmax, rpadukax,
OTPaXKAIOILYI0 CBOMCTBA pealIbHbIX MIPOLIECCOB U SIBJIECHUI; NPEACTABIATh
MH(OPMALIHIO ¢ TOMOUIBIO TAOIUI] U JUArpaMM; UCCIEI0BaTh CTATUCTUYECKUE
JAHHBIE, B TOM YHUCIIE C IPUMEHEHHEM IpaUueCKUX METOIOB U 3JICKTPOHHBIX
CpPEICTB;

- YMETh OIIEPUPOBATh MOHATUSAMU: TOUKA, MPsMasi, INIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHBIN YTroJ, CKpEUIUBAIOLIIecs MPsSMbIe, TapauIeTbHOCTD U
MEPIEHIUKYJIIPHOCTD MPSMBIX U IJIOCKOCTEH, YTOJI MEXKAY IPSIMBIMHU, YTOJ
MEXIY MPSAMOI U IIIOCKOCTBIO, YOIl MEX]Y IMIIOCKOCTSAMU, PACCTOSIHUE OT
TOUYKH JI0 MJIOCKOCTH, PACCTOSIHUE MEX]Y MPSMBIMH, PACCTOSTHUE MEXKTY
IIJIOCKOCTSIMU;

- YMETh HCTI0JIb30BaTh NP PEIICHUU 33]1a4 U3y4eHHbIE (PaKThl U TEOPEMBI
IUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOIIEro MUpa
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TOYKY 3PEHHSI C UCTIOIB30BAHUEM SI3BIKOBBIX
CpEJCTB

OK 06 IlposiBasiTh
rPa’XKJAaHCKO-
NMaTPUOTHYECKYIO
MO3UIUI0,
JAEeMOHCTPHUPOBATH
OCO3HAHHOE MOBeJAeHHue
Ha OCHOBeE
TPAAMUMOHHBIX
o01IeYeIOBeYEeCKHUX
HEeHHOCTEel, B TOM YHCJIe
€ Yy4€TOM rapMOHHM3allU1
MEKHAIIMOHAIbHBIX M
MeKPeJTUTHO3HbIX
OTHOIIIEHUHU, IPUMEHATH
CTaHJAAPTHI
AHTUKOPPYNIUOHHOTO
noBeeHUusl

- 0CO3HaHKHE 00yJarOIUMUCS POCCUIICKON
rpak1aHCKOW UJICHTUYHOCTH;

- LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHEH
MO3HIIMY JINYHOCTH Ha OCHOBE TyXOBHO-
HPaBCTBEHHbIX LIEHHOCTEH HapOJ10B
Poccniickoit denepanuu, HCTOPUYECKUX U
HallMOHAJIbHO-KYJIbTYPHBIX TPAJHULINH,
(dbopMHpOBaHNE CHCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AQHTUKOPPYIIIHOHHOTO MUPOBO33PEHUS,
IPaBOCO3HAHUS, IKOJIOTUUECKON KYJIbTYphl
CIIOCOOHOCTH CTaBUTb LIEIU U CTPOUTH
KU3HEHHBIE IUIaHBI;

B gactu rpakgaHCKOTO BOCIUTAHUS:

- 0CO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB
U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U
IPaBOMNOPSJIKA; IPUHATHE TPAAUIIMOHHBIX
HAIIMOHAJBHBIX, 00IIe-9eT0BEYeCKUX
I'YMaHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEI;

-TOTOBHOCTb ITPOTHUBOCTOATH U1€0JIOTUH
HKCTpEMHU3Ma, HAIlMOHATIM3Ma, KceHohoouH,
JUCKPUMHUHALIMY TI0 COLUANIBHBIM,
PENUTHO3HBIM, PACOBBIM, HAITHOHAIEHBIM
IpU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO
JeSITebHOCTh B MHTEPECAX IPAXKAAHCKOTO
o01IecTBa, y9acTBOBAaTh B CAMOYIIPABICHUN
B 00111€00pa30BaTEIbHOM OpraHU3aluu U
JETCKO-FOHOIIECKUX OpTaHU3aIlNsX;

- YMEHHUE B3aUMOJICHCTBOBATD C

- YMETb OIIEPUPOBATh MOHATUAMU: IPAMOYTOJIbHAS CUCTEMA KOOPAUHAT,
KOOPAMHATBI TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA, CKAISIPHOE IIPOU3BEACHMUE,
yroJI MEXy BEKTOpaMHU, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpA Ha YUCIIO;
HaXOJUTh C MTOMOIIBIO N3YYEHHBIX (POPMYJT KOOPJMHATHI CEPEANHBI OTPE3Ka,
pacCcTOsIHUE MEXIY IBYMS TOUKAMU;

- YMETh BBIOMPATH MOAXOSAIINN U3yYSHHBI METO JUIS PELICHHS 33]a4H,
pacro3HaBaTh MaTeMaTH4eCKUe (pakThl 1 MaTEMAaTUYECKHE MOJIEIU B
MIPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE;

YMEHHE IIPUBOIUTH IPUMEPBI MATEMATUUECKUX OTKPBITUH POCCUICKOMN U
MHpPOBOM MaTeMaTU4YECKON HAyKH.

- YMETb ONEpPUPOBATH MOHATHIMMU: CIIy4ailHBIN OMBIT U CIy4aiiHOE COOBITHE,
BEPOSTHOCTb CIIy4alHOT'O COOBITHS; YMETh BBIUUCIISTH BEPOSITHOCTD C
UCIOJIb30BaHUEM IPahUUECKUX METO/I0B; IPUMEHATH (POPMYJIbI CIOKEHUS U
YMHOKEHUS BEpOATHOCTEH, KOMOMHATOPHBIE (DAaKThI U (POPMYITBI IPH PEIICHUH
3aJ]a4; OLIEHUBATh BEPOSATHOCTH PEAIbHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4alHbIMH BEIMYMHAMH; YMEHHE IIPUBOUTE IIPUMEPBI ITPOSIBICHUS 3aKOHA
OOJIBIINX YKCEJ B IPUPOAHBIX M OOIIECTBEHHBIX SIBICHHSIX
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COLIMAJIbHBIMU HHCTUTYTaMH B COOTBETCT-
BUU C X (YHKIIUSMU ¥ HA3HAUYCHUEM;

- FOTOBHOCTb K TYMaHUTapHOU U
BOJIOHTEPCKOW JIESITENBHOCTH;
NaTPUOTHYECKOTO BOCIIUTAHUS:

- chopMHPOBAHHOCTH POCCUICKOM
rpaXAaHCKOW UIACHTUYHOCTH, MAaTPUOTHU3MA,
YBaXX€HUS K CBOEMY HapoJ1y, YyBCTBa
OTBETCTBEHHOCTH nepen PoauHoi,
rOpJIOCTH 3a CBOM Kpal, CBOKO Poauny, cBoit
A3BIK U KYJIBTYPY, MPOIIJIOE U HACTOsIIIee
MHOT'OHaIIMOHAJILHOTO Hapoaa Poccuu;
[IEHHOCTHOE OTHOIICHHE K
roCyJapCTBEHHBIM CUMBOJIaM,
HUCTOPUYECKOMY U MIPUPOAHOMY HACIIEIUIO
naMsITHUKaM, TPaJIuIusM Hapo1oB Poccun,
nocTxkeHusIM Poccun B Hayke, HCKYCCTBe,
CIIOPTE, TEXHOJIOTUSIX U TPYIIE;

- uaeitHas yoexJeHHOCTh, TOTOBHOCTH K
ciyeHuro u 3anmre OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/Ib0Y; OCBOCHHbBIE
00yJaroUUMHUCS MEKIIPEIMETHBIC TIOHATHS
U YHUBEpCAIIbHbIE YUeOHbIe NEHCTBUS
(peryisITHBHBIC, TIO3HABATEILHBIC,
KOMMYHHUKaTHBHbIE);

- CTMIOCOOHOCTh UX UCIOJIb30BAHUS B
ITO3HABATEJILHON U COLIMAIBHON MTPAKTHKE,
TOTOBHOCTH K CAMOCTOSTETHHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOM
JEeSTENIbHOCTH, OpTraHU3aI[ui Y4eOHOTO
COTPYAHHYECTBA C MEeIarornuec-KuMu
pabOTHUKAMHU U CBEpCTHUKAMU, K yYaCTHIOB
MMOCTPOCHUH WHIWBUIYTHHON
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00pa3oBaTeNbHON TPACKTOPHH

OK 07 CopneiicTBoBaTh
COXPAHEHHIO

OKpY Kallleill cpeabl,
pecypcocOepexeHnIo,
NPUMEHATH 3HAHUSA 00
U3MEHEHUM KJIMMATA,
NPUHLIMIBI
0epeRIuBOro
NPOM3BO/ACTBA,

3¢ PpeKTUBHO
AeicTBOBATh B
4pe3BbIYANHBIX
CUTYaIUsAX

HE IPUHUMATh JCHCTBUS, TPUHOCSIINE BPET
OKpY’KarolIlleH cpefie; yMETh
MIPOTHO3UPOBATH HEOIATOMPUSATHBIC
3KOJIOTUYECKHE MOCIEACTBUS IPEANPUHHU-
MaeMBbIX JIEUCTBUM, IPEIOTBPALIATD HX;

- PaCUIMPUTH OMBIT AESITEIbHOCTU
9KOJIOTUYECKONHAIIPABIECHHOCTH;

- pa3zpabaThIBaTh IJIaH PEIICHUS TPOOIEMbI
C YYETOM aHaJIN3a UMEIOIINXCS MaTepUab-
HBIX U HEMaTepHUaIbHBIX PECYPCOB;

- OCYILIECTBIIATH LI€JICHANIPABICHHBIN MTOUCK
MepeHoca CpeiCTB U COCOOOB EHCTBUS B
poECCHOHAIBHYIO CPENY;

- YMETb [IEPEHOCUTH 3HAHUS B
MO3HABATEIIBHYIO U MPAKTUICCKYIO 00JIaCTH
KU3HEACSATEIbHOCTH;

- IpeJyIaraTh HOBBIE MPOEKTHI, OIICHUBATH
UJIEU C TIO3ULMU HOBU3HBI,0pUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- 1aBaTh OLIEHKY HOBBIM CUTYyaIlUsIM,
BHOCUTH KOPPEKTUBBI B JIESATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISM.

- YMETh ONEPUPOBATH MOHATHAMHU: (YHKIMS, HETIPEphIBHASL (DYHKIINSA,
IIPOU3BO/IHAS, 1EPBOOOPA3HAs, ONIPEICIICHHBIN HHTErpall; yMeTh HaXOJUTh
MIPOU3BOIHBIC AJIEMEHTAPHBIX (DYHKIUH, HCIIONB3YsI CIPABOYHBIC MaTEPHAIIBL;
HCCIIeI0BaTh B IPOCTEUIINX CilydasX (PyHKIIMU HAa MOHOTOHHOCTb, HAXOAUTh
HauOoJbIINE M HAMMEHBIINE 3HaYeHUs (QYHKIMUN; CTPOUTH TpaduKu
MHOT'OWIEHOB C MCII0JIb30BaHUEM alapaTa MaTeMaTHUYeCKOro aHAJIN3a;
MPUMEHSTH IPOU3BOAHYIO IIPU PEIICHUH 3a]1a4 Ha JBM)KEHUE; pEIIaTh
IIPAKTUKO-OPUEHTHUPOBAHHBIE 33]]aud HA HAaUOOJIbIINE U HAUMEHbBILINE 3HAYCHHUS,
Ha HaXO0X/ICHUE MyTH, CKOPOCTH U YCKOPEHUS;

- YMETb OIEPUPOBAThH MOHATHSMHU: ABHKEHHE B IPOCTPAHCTBE MOA0OHbIE
(Gurypsl B IpOCTPAHCTBE; UCIIOIB30BaTh OTHOIICHHUE IJIOUIA/IEH TOBEPXHOCTEH
1 00BEMOB MOJAOOHBIX (PUTYp IIPU PEIICHUU 3aa4;

- YMETh BBIYUCISATH TEOMETPUYECKHUE BEIMYMHBI (JJTMHA, YTOJ, TUIOIaAb, 00BeM,
IUIOIIA/Ib TIOBEPXHOCTH ), UCHOJIb3Ys U3yUEHHBbIE (POPMYIIBI U METOBI.

IIK 2.2. IlnanupoBarthb u
OPraHM30BbIBATH
MeponpusiThs 1Mo
c00JII0ICHH IO HOPM
0e30macHbIX yCJIOBHIl
TpyAAa.

- HCIOJb30BaTh JIMHENHON
anreopsl;
- pemarbs OCHOBHBIE IPUKIAIAHBIE 3aladuu

YUCJICHHBIMH METOJaMU.

MCETOABI

NPUMEHEHHs TpeOOBaHUI HOPMATUBHO-TIPABOBLIX JOKYMEHTOB IIPH
OpraHM3alMK NIEPEBO30K I'PY30B U MOPOKHUX BarOHOB Ha KEJIE3HOJOPOKHOM
TPaHCIIOPTE.

IIK 2.3.
KoutposmpoBars u
OLICHHBATH KA4€CTBO

- 3HaTb OCHOBHBIE IIOHATHS W METOJBI
OCHOB JIMHEWHON anreOpbl, IUCKPETHOU
MaTE€MaTUKH, MaTeMaTU4EeCKOro aHaJIN3a,

BeJeHUS ¥ 0(hOPMIICHUS TEXHUYECKOW U TEXHOJIOTUYECKOW JOKYMEHTAIUH MPU
BBITIOJTHEHUH PadoT.
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BbINOJIHAEMbIX PadoT.

TEOPUU BEPOATHOCTEH M MaTeMaTUYECKOMH
CTaTUCTHUKH;

- 3HaTh OCHOBHbIE UHCJICHHbIE METOJbI
pPCICHUS NPUKIIAJAHBIX 3a/1a4.

IIK 3.1. OgopmasaTh
TEXHUYECKYI0 U
T€XHOJIOTHYECKYI0
AOKYMEHTAIHIO.

0(QOPMIISITh TEXHUUYECKYIO U
TEXHOJIOTMUECKYIO IOKYMEHTAIIUIO,
perJaMeHTHPYIOIIYIO paboTy
KEJIE3HOJOPOKHOT0 TPAHCIIOPTA B LIEJIOM U
€ro 00bEKTOB B YACTHOCTH.

— BEICHUSA M OPOPMIICHHUS TEXHHUUYECKOH M TEXHOJOTHYECKON JTOKYMEHTAIUU
MIPYU OpraHu3alyy ABUKEHUS TTOE310B;

— MoJTy4eHus1 HHYOPMAIIUH O MOJXO0/IC MTOE3/0B;

- 00paboTKH IEPEBO30YHBIX IOKYMEHTOB,

— y4eTa HaKOIUICHHS BarOHOB,

- MOAOOPKH IOKYMEHTOB Ha JOPMHUPYEMBIC )KEIC3HOAOPOKHBIC COCTABBI
0€3/I0B.

IIK 3.2. Pa3zpabaTbiBaTh
TeXHOJIOTHYEeCKHUe
npouecchbl HA PeMOHT
OTAEJBLHBIX JeTajIeH "
y3J10B MOJIBHKHOTO
COCTaBAa JKeJIe3HBIX
JA0POT B COOTBETCTBUM C
HOPMATHBHOM
JOKYMEHTalHe.

[IpousBoauTh HEOOXOUMBIE PACUETHI HA
PEMOHT OTIENbHBIX JETaICH U Y3JI0B
ITOJABUKHOT'O COCTaBa
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2. CTPYKTYPA M COJEP)KAHUE OBIIIEOBPA30OBATEJBLHOM

JANCHUITJINHBI

2.1. O0beM TUCUMILUIMHBI U BHABI y4e0HOH padoThl

Buj yueOHoi1 padoThl

O0BeM yacoB

MaxkcumanbHasi ydeOHasi HArpy3Ka (Bcero), 340
B TOM 4YHCJIe 110 BAPDHATHBY —
Oo0si3aTesibHAs ayIMTOPHAA YueOHasi Harpy3Ka (Bcero) 332
B TOM YHCJIE:

7a00paTOpHBIE U (WIJIH) MPAKTUYECKUE 3aHITHUS 90
KOHTPOJIbHBIE pabOThI 24
KypcoBasi paboTa (IIpOeKT) -
IIpodeccnonanbHO OPHEHTHPOBAHHOE coJlepKaHmne 56
(coapep:kaHue NMPUKJIATHOTO MOLYJIsT)

B TOM YHCJIE:

TEOPETUYECKOE 00yUeHUE -
MPAKTUYECKHUE 3aHITHS 56
[IpomexxyTouHas arrectauus B opMe FK3aMeHa 2 CEMECTp 8
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2.2. TemaTu4ecKHii IJIaH U coJepxkanue 00meoopazoBaTebHOl JucuuuIuEbl CO0.02.01. Maremaruka

Coaep:xanue yueOHOro Mmarepuasa (0CHOBHOE H NPOGecCHOHAIBHO- Obnem uacos Yposenn
HaunmenoBanue OpPHEHTHPOBAHHOE), J1a00PATOPHBIE PaGoThl H NPAKTHYECKHE 3AHATHS, Beero B Tom uucie, OCBOEHHS* ¥,
pa3esioB U TeEM CaMOCTOSITe/IbHAsI padoTa 00y4aruuxcs, NPUKIATHONA MOAY/Ib (IPH HAJTMYMH), HH::;;?:;:;’LW ¢opmupyemrie
KypcoBasi pabora (IIpoeKT) dopmbl sansTHIEY | | Or L CTeHH
1 2 3 4 5
Pa3nes 1. [loBTOpeHune Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 20 8
Tema 1.1 Coaep:xanue yueOHOIro MaTepuaJia 2 — 2
Heab n 3apaun ba3oBbie 3HaHUS ¥ YMEHUS M0 MaTeMaTUKE B MPOPECCUOHAIBHOMN U B IIOBCETHEBHOM OK 01
MaTeMaTHKHU NPH JIeATEIIbHOCTH. OK 04
OCBOCHUM [IK 2.2
CHeNHaJTbHOCTH
Tema 1.2 Coaep:xxanue yueOHOro MaTepuaJia 2 — 2
Yuciaa un JleiicTBUS HAJl IOJIOKUTEIBHBIMU U OTPULIATEIbHBIMHU YHCIAMU, OOBIKHOBEHHBIMU U OK 02
BbIYUCJICHUS. JIECATUUYHBIMH po0siMu. J{eficTBuUs co cTeneHsMu, (GopMybl COKPAIIEHHOTO OK 03
BbipakeHus u YMHOXEHHUS. OK 07
npeodpa3oBaHuA 11K 2.3
Tema 1.3. IpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE (COAEPKAaHUE IPUKJIATHOTO 2 2 2
I'eomerpus Ha MOYJIST) OK 01
MJI0CKOCTH IIpakTu4eckoe 3aHATHE. OK 03
Bugp! miockux ¢uryp v ux miomazs. [IpakTuko-opueHTHpOBaHHbIE 33/1a4l B Kypce OK 04
T€OMETPUH HA TITIOCKOCTH. OK 07
[IK 2.2
I1K 3.1
Tema 1.4 IIpakTH4eckoe 3ansTHE. 4 4 2
IIpoueHTHbIe [IpocThie MPOLIEHTHI, pa3HbIE CIIOCOOBI UX BhIUMCICHUS. CII0KHBIC TTPOIICHTHI. OK 01
BbIYMCJICHUS OK 05
Tema 1.5 IIpakTHyeckoe 3aHsATHE. 2 2 2
YpaBHeHus U Jlunelinble, KBaipaTHbIE, IPOOHO-JIMHEHHbIE YPaBHEHHS U HEPABEHCTBA. OK 01
HepaBeHCTBA OK 02
OK 05
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1 2 3 S
Tema 1.6 Coaep:xxanue yueOHOro MaTepHaJia 6 2
Cucrembl CriocoOb! pemeHus CucTeM JTMHEHHBIX ypaBHeHHH. [lonsaTus: marpuna 2x2 u 3x3, OK 01
YPaBHEHUIl U onpenenutenb Matpunbl. Meton ["aycca. CucteMbl HETMHEHHBIX YPaBHEHUM. OK 02
HEPaBeHCTB CucreMbl HEpaBEHCTB. OK 06
OK 07
Tema 1.7 KonTposbnas padora 2 2
BxoaHoii kKoHTpoJb | Beruucienus u npeoO6pa3oBanus. Y paBHEHUs U HEpaBeHCTBA. [ 'eomeTpus Ha OK 04
IJIOCKOCTH. OK 07
I1K 3.2
Pa3nes 2 IlpsiMble M JIOCKOCTH B POCTPAHCTBE 20
Tema 2.1. Coaep:xxanue yueOHOro MaTepuaJia 2 2
OcHoBuble nousitust | [Ipeamer crepeomerpun. OCHOBHBIE MOHATHUS (TOYKA, MPAMasi, INIOCKOCTb, OK 01
cTepeoMeTpPHH. npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs, OK 02
Pacnonoxenne napajuieJIbHbIe U CKpeluBaroniuecs npsmele. [IpusHak u cBOWCTBO OK 03
NPAMBbIX H CKPEIIMUBAIOIIUXCS TPAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIC (DUTYPBHI. OK 07
IVI0CKOCTel
Tema 2.2. Copnepxanue ydyeOHOro Mmarepmuasa 6 2
IMapanneabHocTh [Tapamnensubie npsMast u iockocTb. Onpenenenue. [Ipusznak. CpolicTBa (¢ OK 01
NPsSIMBIX, IPSAIMOI M | JoKazaTesnbeTBoM). [lapamiensHblie miockoctu. Onpenenenue. [Tpusnak. CpoiicTsa (¢ OK 04
MJI0CKOCTH, JIOKa3aTeIbCTBOM). TeTpasip u ero ayeMeHThl. [lapannenenunen u ero 3JIeMeHTHI. OK 05
IJ10CKOCTel CBolicTBa IPOTUBONOJIOKHBIX TpaHel U AuaroHanei napamuenenunena. [loctpoenne OK 06
ceyeHuil. Pemenue 3aqay. K 2.2
Tema 2.3. Conep:xxanue yueOHOro MaTepuaJia 2 2
Hepnenguxkyasipuoc | Ilepnenaukynsapusie npsmele. [lapamienbHble TpsMble, NEPIEHIUKYISIPHBIE K OK 01
Th NPSAAMBIX, NPSAMO# | MIIOCKOCTH. [IpH3HaK nmepneHuKyISIpHOCTH IPSAMOM M INIOCKOCTH. J[0Ka3aTenbCTBO. OK 02
U IVIOCKOCTH, ITepnienpukynsap u HaxsoHHas. [lepnenaukymnsapHsle miockoctu. Ilpusnax OK 05
TJI0CKOCTEH MEePIECHINKYJSIPHOCTH TJI0CKOCTe!. JlokazarenbcTBO. PaccTossHUS B MPOCTPAHCTRE. OK 06
Tema 2.4. Conep:xanue yueOHOro MaTepuaJia 4 2
Teopema o Tpex Teopema o Tpex nepneHauKyssapax. Jloka3aTenbCTBO. Yol MEXAY MPAMOM U OK 02
NepneHAuKYyJIsipax IUIOCKOCTBIO. YTOJI MEXY IJIOCKOCTSAMU. OK 03
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Tema 2.5. IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/Iep:KaHme (CoepKaHue MPHKJIIATHOTO 4 4 2
IapannenabHele, MOJYJIST) OK 01
nepneHauKyJaspHbie, | [IpakTudeckoe 3ansaTue. OK 04
CKpelIMBaloumecst Axcuombl crepeomeTpud. [leprneHIuKyasipHOCTD NPSMON U TIOCKOCTH, OK 05
npsiMble [1apaJuIeIbHOCTD ABYX IPAMBIX, IEPIEHAMKYIIAPHBIX IIJIOCKOCTH, OK 07

MEPIECHANKYISIPHOCTD TIJIOCKOCTEM. K 2.3

Tema 2.6. KonTposbnas padora 2 — 2
Pemenne 3agau. PacnonoxxeHue npsMbIX U INIOCKOCTEH B IpocTpaHcTBe. [lepneHuKyaIsipHOCTb U OK 01
IIpsimbie u napajuieIbHOCTh NPSIMBIX U TUIOCKOCTeN. CKpeInBaronyecs npsiMole. OK 04
IUIOCKOCTH B OK 06
NPOCTPAHCTBE IIK 3.2
Pa3nen 3. KoopauHaTrsl 4 BEKTOPBI 16 4
Tema 3.1 Coaep:xxanue yueOHOro MaTepuaJia 4 - OK 02
JexapToBbl JlexapToBbI KOOpIMHATHI B ITpocTpaHcTBe. [IpocTeiimme 3a1aun B KOOpAUHATAX. OK 03
KOOP/AUHATHI B PaccrosiHue Mexay 1ByMs TOYKaMHU, KOOPIAUHATHI CEPEIUHBI OTPE3Ka. OK 06
NPOCTPAHCTBE. IIK 2.3
Paccrosinne mexay [IK 3.2
ABYMSI TOYKaMHU.
Koopannarsl
cepelMHbI 0TpPe3Ka
Tema 3.2 Conep:xanue yueOHOro MaTepuaJia 6 — 2
BekTopsl B BexkTopsl B mpocTpancTBe. Cl10K€HUE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA OK 01
NMPOCTPAHCTBE. Ha yucno. KoMmianapuasie BeKTOpbl. CKalIsipHOE TPOU3BEACHUE BEKTOPOB. OK 02
YroJa mexny PasnoxxeHne BekTopa 1o TpeM HEKOMILIaHAPHBIM BeKTopaM. KoopanHaTel BeKTOpa, OK 04
BEKTOPaMM. CKaJISIPHOE MIPOU3BEJACHUE BEKTOPOB B KOOPJAMHATAX, YTOJl MEKY BEKTOPaMH, Yol OK 07
CxansipHoe MEXy MPSMOM U MIJIOCKOCTBIO, YIOJl MEKY IJIOCKOCTSAMU. Y paBHEHUE TIOCKOCTH. IIK 2.3
Npou3BeAeHUue I'eomeTpuyecKnid CMBICH ONPEAEIIATENS 2X2.
BEKTOpPOB
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Tema 3.3 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/Iep:KaHme (CoepKaHue MPHKJIIATHOTO 4 4 2
IIpakTHKo- MOJYJIST) OK 03
OPHMEHTHPOBAHHbIE IIpakTnyeckoe 3aHsATHE. OK 04
3aJa4M Ha Koopaunarnas minockocTs. Beruuciienne paccTosIHUM U TUIOHIAIeH Ha MITIOCKOCTH. OK 06
KOOPAUHATHOM KonuuecTBeHHBIE PACUETHI. K 2.2
IJIOCKOCTH 1K 2.3
Tema 3.4 KonTtpoabHnas padora 2 — 2
Peunlenue 3a1a4. JlexapToBbl KOOpAMHATHI B ITpocTpaHcTBe. BekTopsl B mpocTpancTBe. CioxkeHue u OK 01
KoopauHATHI 1 BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha yncio. KoMiaHapHble BEKTOPHI. OK 02
BEKTOPBI CkansipHoe Mmpou3Be/IeHne BEKTOPOB. PasiioxeHnue BekTopa o Tpem OK 07

HEKOMIUTaHapHBIM BekTopaM. [IpocTeitmue 3anaun B koopauHatax. KoopanHatel [IK 3.2

BEKTOPA, PACCTOSIHUE MEXKIY TOUKaMHU, KOOPAUHATHI CEPEINHBI OTPE3Ka, CKAISIPHOE

MIPOM3BEIEHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPAMH, YTOJ MEXKTY

IPSIMOM U TJIOCKOCTBIO, YTOJI MEXKAY TUIOCKOCTSIMH.
Pa3nes 4. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckue pyHkuuu 40 6
Tema 4.1 Copnepxanue yueOHOro Mmarepmuasa 4 — 2
Tpuronomerpuueck | Paguannas mepa yria. [IoBopoT TOUkM BOKpYT Hayana koopAauHat. OnpeneneHue OK 01
e pyHKuuu CUHYCa, KOCUHYCa, TAHT€HCA U KOTaHTeHca. 3HAKU CUHYCca, KOCUHYCA, TAHTeHCa U OK 02
NMPOU3BOJIbHOTO KOTaHT'€HCa 10 YETBEPTAM. 3aBUCUMOCTh MEXITY CHHYCOM, KOCUHYCOM, TAHT€HCOM U OK 03
yria, yucJja. KOTaHI'€HCOM OJTHOTO U TOTO K€ yIJIa. OK 05
Pagnannas u K 2.3
rpajaycHasi mepa IIK 3.1
yria
Tema 4.2 Copaepxxanue y4yeOHOIro MaTepuasa 4 — 2
OcHoOBHBIE Tpuronomerpuyeckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YTJIOB O U - OK 02
TPUroHOMeTpU4YecKHu | 0. DopMyIbl IpUBEAEHUS. OK 05
€ TOXKIecTBa. [IK 2.2
DopmyJabl [IK 3.1
NpuBeIeHUs
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Tema 4.3 Coaep:xxanue yueOHOro MaTepHaJia 8 2
CuHYC, KOCHHYC, CyMMma u pa3HocTh cuHycoB. CymMMa U pa3HOCTh KOCUHYCOB. CHHYC U KOCHHYC OK 01
TAHI'e€HC CYMMBbI U IBOiHOrO yria. @opMyiibl MOJIOBUHHOTO yria. [IpeobpazoBanus cyMMbl OK 02
Pa3HOCTH ABYX TPUTOHOMETPUUYECKHUX (PYHKLUH B IPOU3BECHHUE U MIPOU3BEICHHS B CYyMMY. OK 04
YIJIOB Bripaxkenue TpuroHoMeTpuueckux (GyHKIUI uepe3 TAHTeHC MTOJIOBUHHOTO OK 07
CHHYC U KOCHHYC aprymenrta. [IpeobpazoBaHus MPOCTEHIINX TPUTOHOMETPUICCKHIX BBIPAXKCHHUIA. K 3.1
JBOIHOIO yrJia.
Dopmy.Jibl
MOJIOBUHHOIO yIJa
Tema 4.4 Coaep:xanue yueOHOro MaTepuaJia 2 2
DyHKIUH, UX OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHUH QyHkiuii. YETHOCTD, HEUETHOCTb, OK 01
cBoiicTBa. Cnocodbl | nepuoandHOCTh PpyHKIMHA. CrIOCOOBI 3aaHUs (QYHKITHIA. OK 03
3aaHusA PYHKIUI OK 04
OK 06
OK 07
Tema 4.5 Conep:xxanue yueOHOro MaTepuaJia 2 2
Tpuronomerpuueck | O6nacTh onpeeneHuss © MHOKECTBO 3HAUEHUH TPUTOHOMETPUUYECKUX (YHKIIUH. OK 02
ue pyHKuMu, Ux YETHOCTH, HEYETHOCTD, MEPUOUYHOCTh TPUTOHOMETpUUECKHUX (QyHKIMI. CBOCcTBA 1 OK 03
cBoiicTBa u rpaduku | rpapuku QyHKIMM y = cos X, y=sin X, y =tg X, y = ctg X. OK 05
Tema 4.6 IIpakTuyeckoe 3aHATHE. 2 2
IIpeodpasoBanue Cxartue 1 pacTshkeHHe rpagiKoB TPUTOHOMETPUYECKUX (PYHKIUH. OK 02
rpagukoB [IpeoOpazoBanue rpaduKOB TPUTOHOMETPUUECKUX ()YHKITUM. OK 04
TPHTOHOMETPHYECKHU OK 07
X QpyHKIMH IIK 3.1
I1K 3.2
Tema 4.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEePKAHME (COMEPKAHUE IPUKJIIATHOTO 4 2
Onucanmne MOYJIs1) OK 01
npousBoacTBeHHbIX | [IpakTHyeckoe 3aHsiTHE. OK 03
MPoLEecCoB ¢ Hcnonb30BaHue CBOMCTB TPUTOHOMETPUUYECKUX (DYHKUUH B MPO(PECCHOHATBHBIX OK 07
noMoubIo rpa¢gukoB | 3agadax. IK 3.2

byHKumi
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Tema 4.8 Coaep:xxanue yueOHOro MaTepHaJia 2 2
Oo0paTHble OO6parHble Tpuronomerpudeckre GyHKkuuu. Mx cBoiCTBa U TpaduKH. OK 01
TPUITOHOMETPHYECKH OK 03
e pyHKIHuH OK 04
Tema 4.9 Coaep:xxanue yueOHOIro MaTepHaJia 8 2
Tpuronomerpuyeck | YpaBHEHHE COS X = a. YpaBHEHHUE sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemenne OK 04
e YPABHEHUS U TPUTOHOMETPUYECKUX YPABHEHUI OCHOBHBIX TUIIOB: IPOCTEUILINE OK 06
HepaBeHCTBa TPUTOHOMETPUUECKHUE YPABHEHUS, CBOJAIIMECS K KBAJAPAaTHBIM, PELIacMble OK 07
pa3ioXKeHNEeM Ha MHOKUTENH, 0OiHOpoaAHbIe. [IpocTeiinirie TpuroHoMeTpruuecKue [IK 2.2
HEPABEHCTBA.
Tema 4.10 Coaep:xxanue yueOHOro MaTepuaJia 2 2
Cucrembl CucreMbl IPOCTENIINX TPUTOHOMETPUUYECKUX YPABHEHUM. OK 04
TPUIOHOMeTpHYec- OK 05
KHX YPaBHEHHMH
Tema 4.11 KonTtpoJbHas padora 2 2
Pemenne 3anau. [IpeoOpa3zoBanre TPUTOHOMETPUIECKUX BhIpKEHUN. Pellienne TpuroHoMeTpuiecKux OK 01
OCHOBBI YpaBHEHMI U HEPABEHCTB B TOM YHCJIE C UCTIOIb30BAHNUEM CBOMCTB () yHKIIMA. OK 03
TPUTOHOMETPHUH. OK 07
Tpuronomerpunueck I1K 2.2
ue QyHKIHMHU
Pa3nes S. KomniiekcHbie ynciia 8
Tema 5.1 Conep:xxanue yueOHOro MaTepuaJia 4 2
KommuiekcHble [TonsiTne koMIIekcHOTO yncia. ConpsiKeHHbIE KOMILJIEKCHBIE YUCIIa, MOAYJIb U OK 01
ymncia apryMeHT KOMIUIEKCHOTO uncia. dopMa 3anrcu KOMIUIEKCHOTO Yrciia OK 03
(reomeTpuyeckasi, TPUrOHOMETpUYEcKasi, anredpandeckas). Apudmernueckue OK 04
JNEUCTBUS C KOMIIEKCHBIMHI UM CIIaMH. IIK 2.2
Tema 5.2 IIpakTH4eckoe 3ansTHE. 4 2
IIpumenenune BelnmoniHEHNE pacyeToB C MOMONIBI0 KOMIUIEKCHBIX yucel. [IpuMeps! nenons30BaHus OK 03
KOMILJIEKCHBIX YHCeJI | KOMIUIEKCHBIX YHCEIL. OK 04
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Pa3nen 6. [IpousBoaHasi pyHkium, ee npuMeHeHne 40 8
Tema 6.1 Copaepxxanue yueOHOIro MaTepuasa 2 — 2
IMousitne OrnpezesieHre YucaoBOM MOCIEI0BATEILHOCTH U CIIOCOOBI e 3amanusi. CBoWCcTBa OK 01
NMPOW3BO/HOM. YHUCJIOBBIX MOCeA0BaTeIbHOCTEN. Orpeesienne mpeelia nocie10BaTeIbHOCTH. OK 03
DopmyJibl U Brruucnenue npenenos nocnenoarensHoctel. [lpenen pynkunn Ha 66CKOHEYHOCTH. OK 05
npasujia [Tpenen pynkuuu B Touke. [Ipupamenue aprymenta. [lpupamienue GpyHKIuu. OK 06
auddepeHupoBann | 3a1auM, NIPUBOJALIUE K MOHATHUIO MPOU3BOAHOM. OnpeeneHne nporu3BOAHOM. IIK 2.2
| AJNTOPUTM OTHICKaHUS IPOU3BOHOM. I1K 3.2
Tema 6.2 Coaep:xxanue yueOHOro MaTepuaJia 6 — 2
IIpousBoanbie dopmynsr quddepernupoanus. [Ipasuna muddepeHIpoBaHUS. OK 01
CYMMBbI, Pa3HOCTH OK 03
Npou3Be/IeHuUs, OK 05
YaCTHOIO OK 06
Tema 6.3 Coaep:xanue yueOHOro MaTepuaJia 6 — 2
IIpousBoanbIe Omnpenenenue cinoxHor GyHKuu. [[pon3BoaHas TPUTOHOMETPHUECKUX (PYHKIIHIA. OK 03
Tpuronomerpudecku | [IponsBoHas cl0XHON QYHKIIMH. OK 04
X pyHKIMH. OK 05
IIpousBoanas K 3.1
CJI0KHO (PyHKIMHU I1K 3.2
Tema 6.4 Conep:xxanue yueOHOro MaTepuaJia 2 — 2
IHonsTue o [TonsiTue HenpepbIBHON (yHKIMU. CBOMCcTBA HENIPEPBIBHON (yHKIMU. CBSA3b MEXTY OK 01
HeNpepbLIBHOCTH HETPEPHIBHOCTHIO M TUPPEPEHITUPYEMOCTHIO (PYHKITUU B TOUKE. AJITOPUTM PEIICHUS OK 03
(pynxuun. Meron HEPaBEHCTB METOJOM MHTEPBAJIOB. OK 06
HHTEPBAJIOB OK 07
Tema 6.5 Conep:xanue yueOHOro MaTepuaJia 4 — 2
I'eomerpuueckmii m | ['eoMeTpUyecKHii CMBICI MPOU3BOAHON (PYHKIIMM — YTIOBOM KO PUIIMEHT OK 03
(usnyecknii cMbIca | KacaTeslbHOM K rpaduKy QYHKIIMHM B TOUKE. Y paBHEHHE KacaTelbHOH K rpaQuky OK 06
NPOU3BOJIHOM GbyHKIIH. ATTOPUTM COCTABIIEHUS] YPaBHEHHS KacaTelbHOU K Tpaduky QyHKIMH OK 07

y=f(x). IK 3.2
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Tema 6.6 IIpakTH4eckoe 3aHATHE. 2 2
@uznueckuii cMbica | Pusznueckuil (MEXaHUUECKHI) CMBICT IPOU3BOAHON — MTHOBEHHAs! CKOPOCTD B OK 01
NMPOU3BO/IHOI B MOMEHT BpeMeHH t: v =S’ (t). OK 03
npogeccnoHaIbHBIX OK 05
3ajJayax OK 06
Tema 6.7 Copaepxxanue yueOHOIro MaTepuasa — 2
MOHOTOHHOCTD Boszpacranue u yOsiBanue QyHKINUN, COOTBETCTBHE BO3PACTAHUS U YObIBAaHUS OK 01
bynxkuun. Touku GyHKIMM 3HAKY TPOU3BOAHON. [IoHsATHE TPOU3BOAHON BBICIIETO TTOPSIKA, OK 03
IKCTpeMyMa COOTBETCTBHUE 3HaKa BTOPOM MPOU3BOIHON BBIYKJIOCTH (BOTHYTOCTH) (DYHKIMM Ha OK 04
oTpe3ke. 3alayi Ha MaKCUMYM U MUHUMYM. [loHsATHE acUMIITOTBI, CLIOCOOBI X I1K 3.2
onpezeneHus. AJITOPUTM HccaenoBaHusl QYHKIIUHU U OCTPOCHUS ee rpaduka ¢
MOMOIIBIO TPOM3BOTHOMU. J[poOHO-nTMHelHAs PyHKIUS
Tema 6.8 Coaep:xxanue yueOHOro MaTepuaJia - 2
HccaenoBanue HccnenoBanue GpyHKIIMA HA MOHOTOHHOCTH M TTIOCTPOCHHE TPa(UKOB. OK 02
Gynkumii u OK 06
MOCTpOeHHue K 3.1
rpaguxkos
Tema 6.9 Conep:xanue yueOHOTro MaTepuaJia — 2
Haubonbmee n Haxosxnenne HanOoJbIIero 1 HAMMEHbIIEro 3HaYeHU | (GYHKIUH, TOCTPOEHHE OK 01
HauMeHbIIee rpauKOB MHOTOUYJIEHOB C HCTOJI30BaHUEM arapara MaTeMaTH4YeCKOro aHaIHn3a. OK 02
3HaYeHus pyHKIHHU OK 06
OK 07
Tema 6.10 IIpodeccnonanbHO-0PHEHTHPOBAHHOE COEPKaAHME (CONep:KaHNe TPHKJIATHOTO 6 2
Haxoxnenue MOAYJIs1) OK 01
ONTUMAJIBLHOIO IIpakTH4eckoe 3ansTHE. OK 04
pe3yJbTara ¢ Hauwmensiiee u HanOoublee 3HaueHne QyHKIUH. OK 05
NOMOIIBIO K 3.1
NPOU3BOIHOM B IK 3.2
NPAKTHYECKUX
3ajavax
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Tema 6.11 KourpoJbHnas padora 2 — 2
Pemenne 3axau. ®opmynsl 1 ipaBmia auddepentmpoBanus. Mccenopanne QyHKINN C TOMOIIBIO OK 01
IIpousBoanas npousBoHoN. Hanbonbiee u HanMeHblee 3HaueHUs: QyHKIUU OK 04
(pynxuumn, ee I[IK 3.1
NpUMeHeHHe
Paspnen 7. MHOTOrpaHHHUKH M TeJla BpallleHUs 46 18
Tema 7.1 Coaep:xxanue yueOHOro MaTepuaJia 2 — 2
Bepummnsl, pedpa, [Tonsitne Muororpannuka. Ero snemMeHTsI: BepmnHbl, pedpa, rpann. J(naroHains. OK 01
rpaHu Ceuenue. Boinykiible 1 HEBBITYKIIBIE MHOIOIPaHHUKH. OK 03
MHOIOIPAHHHUKA OK 04
OK 06
OK 07
Tema 7.2 Coaep:xxanue yueOHOro MaTepuaJia 2 — 2
IIpusma, ee [Tonsitue npusmel. Ee ocHoBanust u 60okoBble rpanu. Boicota npusmsl. [psmast u OK 03
COCTaBJISIIONIHUE, HakJoHHas npusMa. [IpaBunbHas npusma. Ee ceuenue. OK 04
ceyenme. [Ipsimast u OK 05
NpaBHJIbHASA OK 07
NPHU3MBbI I1K 3.2
Tema 7.3 Copepxanue yueOHOro MmaTepuasa 2 — 2
IMapanneaenunesn, [Tapannenenunes, CBOMCTBA MPSIMOYTOJILHOTO Mapajuienenumneaa, kyd. Cedenue kyoa, OK 01
Kky0. Ceuenne Kky0a, | napauieicnumnena. OK 03
napaJjuiejenumnena OK 04
Tema 7.4 Copepxanue yueOHOro MaTepuasa 2 — 2
ITupamuna, ee [Inpamuna u ee anemenTsl. Ceuenue nupamuasl. [IpaBuinbHas nupamuaa. Y ceuyeHHas. OK 01
cocTaBJISIOIINE, [Mupamupa. OK 03
ceyeHue. OK 04
IIpaBunbHas IIK 2.2
nupamMuaa. IIK 2.3
Yceuennas
nupamMuaa
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Tema 7.5 Conep:kanue y4eOHOT0 MaTepuaJia 2
bokoBasi u nosiHast [Tnomane 6OKOBOM M MOJTHON OBEPXHOCTH MPU3MBI, ITUPAMUJIBI. OK 04
MOBEPXHOCTh OK 05
NPHU3Mbl, THPAMHIbI OK 06

Tema 7.6 Conep:kanue y4eOHOT0 MaTepuaJia 2
CummeTpus B Kyoe, | CUMMETpHUs OTHOCUTEIBHO TOUYKH, IPIMOH, TuiockocTH. CUMMETpus B KyOe, OK 03
napaJjuiesenumnesne, napasuiesienuIiesie, pusMe, IupaMmue. OK 04
Npu3Me, NUpamMue 11K 2.3

Tema 7.7 IpodeccnonaibHO-OPHEHTHPOBAHHOE COAePKAHNE (COMEPKAHUE PUKIIATHOTO 2
IIpumepsl MOYJIs1) OK 02
CHUMMeETPHIi B IIpakTyeckoe 3ansATHE. OK 04
npogeccuun CumMeTpus B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY. OK 07
I1K 2.2

Tema 7.8 IIpakTu4eckoe 3aHATHE. 2
IIpaBuiabHbIE [loHsiTHE TPaBUILHOTO MHOTOIpaHHUKa. CBONCTBA MPABUIIbHBIX MHOIOTPAHHUKOB. OK 01
MHOI'OTPAHHUKH, UX OK 04
CBOMCTBA OK 05

Tema 7.9 Conep:xxanue yueOHOro MaTepuaJia 2
uaunap, ero [ununmap u ero sneMeHTsl. CeueHne NUIuHApa (MapaielbHOe OCHOBAHUIO M OCH). OK 02
COCTaBJISIIONIINE. Pa3zBepTka nunmHIpa. OK 03
CeuyeHue NUWJIHHAPA OK 07

Tema 7.10 IpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE (COAEPKAaHUE IPUKJIATHOTO 2
Konyc, ero MOYJIST) OK 01
COCTaBJISIIONIHE. IIpakTuyeckoe 3ansATHE. OK 05
CeueHue KOHYycCa Konyc u ero snemenTtsl. CeyeHne koHyca (apamieIbHOe OCHOBAHUIO U TIPOXOJISIIEe OK 06
yepe3 BepIINHY), KOHWYeCKHue ceueHus. Pa3BepTka KoHyca. IIK 2.2

Tema 7.11 Conep:xanue yueOHOro MaTepuaJia 2
YceueHHbIH KOHYC. | YceueHHbIH koHyc. Ero oOpasyiomias u Beicota. CeueHrne ycedeHHOro KOoHyca. OK 04
CeyeHne yce4eHHOT O OK 07

KOHYyca
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Tema 7.12 Coaep:xxanue yueOHOro MaTepHaJia 2 2
Ilap u cdepa, ux [ap u chepa. BzaumHoe pacnonoxenue chepsl 1 miockocTu. CedeHue mapa, OK 01
CeUeHHUs chepsl. OK 03

OK 07

Tema 7.13 Coaep:xxanue yueOHOIro MaTepHaJia 4 2
IonsaTue 06 06beme | [lorstue 06 06veme Tena. OObeM KyOa U MPSIMOYTOJIBLHOTO MapaJUIeICUIIeAA. OK 02
Tesia. OTHOIEHME O6beM mpu3Mbl U HUIMHAPA. OTHOILIEHHE 00beMOB NOI00HBIX Tel. ['eomeTpruyeckuit OK 05
00beMOB MOJOOHBIX | CMBICI ONIPEACIUTENS 3-T0 MOPSIKA. OK 07
TeJq 1K 2.2
Tema 7.14 Coaep:xanue yueOHOIro MaTepuaJia 4 2
O6bembl 1 Iomaan | O6beMbl mupamMuabl U konyca. O6bem mapa. [lnomnanau nopepxHocTei Tel. OK 03
MOBEPXHOCTEH TeJl OK 04
Tema 7.15 IIpakTH4eckoe 3aHATHE. 4 2
KomouHanun KomMOuHanmuu reoMmeTpudeckux Ted. OK 01
MHOTOTPAHHUKOB M OK 05
TeJl BpaleHus OK 07
Tema 7.16 IIpakTH4eckoe 3ansaTHE. 2 2
I'eomeTpnueckne Hcnonp3oBaHrne KOMOMHALIMN MHOTOTPAHHUKOB U TEJ BPAIIEHUS B IPAKTUKO- OK 03
KOMOMHAIIMM HA OPUEHTHUPOBAHHBIX 3a7a4ax. OK 05
NPaKTHKe OK 07
Tema 7.17 KonTposbnasi padora 2 2
Pemenue 3agau. OO0BEMBI U TJIOIIAIA TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BpaIlCHUSI. OK 02
MHOrorpaHHuKHU H OK 05
TeJla BpalleHus 1K 2.3
Pasznea 8. [lepBooOpasnas pyHkumnu, ee npuMeHeHue 14
Tema 8.1 Copaepxxanue y4yeOHOIro MaTepuasa 2 2
IlepBooOpa3nas 3ajada 0 BOCCTAHOBIICHWH 3aKOHA JABMKEHUS 110 U3BECTHOM CKOpocTH. [lonsTHE OK 04
¢ynknuu. [lpaBuaa | uarerpupoBanus. O3HaKOMIICHHE C TIOHATHEM HHTErpasa U nepBooOpa3Hoi 1 OK 05
HAXO0KIEeHUsI dbyakuun y=f(x). Pemenune 3amay Ha CBs3b IEPBOOOPA3HOM U €€ MPOU3BOTHOM, IK 2.2
NepBO0OPa3HBIX BBIUKCJICHHE MTePBOOOpa3HOi aiist JanHOU QyHkuuu. Tabmumna Gpopmyn s IK 2.3

HaXO0XJIeHUs nepBooOpa3HbIX. M3yueHnne npaBuia BEIYUCIEHUS IEPBOOOPA3HOM.
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1 2 S
Tema 8.2 Conep:kanue y4eOHOT0 MaTepuaJia 2
Iomann 3ajauun, TpUBOASIINE K TOHITHIO ONPEICICHHOTO MHTErpaja — O BEIYUCICHUN OK 01
KPHUBOJIMHENHOM IJIOIA M KPUBOJIMHENHON Tpaneuuu, o nepeMerieHny Touku. Ilonstue OK 05
Tpanenuu. @opmyiia | onpenenéHHOro nHTEerpaia. I'eomerpudeckuii 1 GU3NIECKUN CMBICI OMPEIeICHHOTO OK 06
HbroTrona — unterpana. ®opmyna Hetotona— Jleitbuuna OK 07
Jleiionnua K 2.3
IIK 3.1
Tema 8.3 Coaep:xanue yueOHOro MaTepuaJia 2
Heonpenenen-ubiid u | [IoHsTHE HEONIPEAETIEHHOIO UHTErpaJIA. OK 01
onpeeJeHHbIH OK 02
HHTErpaJibl OK 07
Tema 8.4 Coaep:xanue yueOHOro MaTepuaJia 2
IHonsiTue 00 ['eomeTpuyecKkuii CMBICI ONPEAEIIEHHOIO UHTErpaa. OK 02
onpeaeJieHHOM OK 03
HHTerpaJje Kak OK 06
IJIOIAIH OK 07
KPHBOJIHHEIHON IIK 3.1
Tpanemuun I1K 3.2
Tema 8.5 IIpodeccnonanbHO-0PHEHTHPOBAHHOE COEePKaHME (COLep:KaHMe TPHKJIATHOTO 2
Onpenenennblii MOYJIsl) OK 03
HHTErpaJj B *KU3HHU IIpakTH4eckoe 3aHATHE. OK 04
['eomeTpuueckuii cMbica onpeeneHHoro uarerpana. ®opmyna HerotoHa - OK 05
JleitOHuma. K 3.1
Pemrenue 3ama4 Ha MpUMEHEHUE WHTETPAJa [T BEIYUCIICHHS (PU3HMUECKUX BETHYNH U
IJIOLIAEH.
Tema 8.6 KonTposbnas padora 2
Pemenne 3anau. [TepBooOpaznas ¢pynkiuu. [IpaBuna HaxoxaeHUs epBooOpa3HbiX. Ee mpuMmenenmue. OK 03
ITepBooGpa3nasn OK 04
(ynkuumn, ee IK 3.1
NpUMeHeHHe
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1 | 2 3 5
Pa3nen 9. Crenenu u kopHu. CreneHHasi QyHKIuA 18
Tema 9.1 Copaepxxanue yueOHOIro MaTepuasa 4 2
Crenennasn [ToHsiTHE KOpHA N-0¥ CTENEHU U3 IEUCTBUTENbHOrO yncia. OyHkuun y = V= ux OK 02
(dynkuus, ee cBoiicTBa u rpaduku. CBOMCTBA KOPHS N-Oi CTETICHH. OK 04
CBONCTBA OK 05

OK 07

Tema 9.2 Coaep:xxanue yueOHOro MaTepuaJia 4 2
IIpeoOpa3oBanue [IpeoOpazoBanue upparmOHAIbHBIX BBIPAKEHUM. OK 01
BbIPAKEHHUH C OK 03
KOPHSMHM N-0M OK 05
CTeNeHH OK 06
Tema 9.3 Coaep:xanue yueOHOro MaTepuaJia 2 2
CaoiicTBa crenenu ¢ | [lonstue crenenu ¢ ar00bIM palliOHATBHBIM MOKa3aTteneM. CTeneHHble PYHKIMH, UX OK 02
PanUoOHAJBLHBIM U CBOICTBa U TpaduKH. OK 03
AeHCTBUTEIbHBIM OK 07
MOKa3aTeJAMH I1K 2.2
Tema 9.4 Copepxanue yuyeOHOro Mmarepmuasa 6 2
Pemenue PaBHOCWIIBHOCTD HpPALMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB. METOABI UX PEIICHUS. OK 01
HPPALMOHATBHBIX Pemenue uppaloOHaabHbIX YPABHEHUN U HEPABEHCTB. OK 02
YPaBHEHUI U K 2.2
HEPaBEHCTB
Tema 9.5 KonTposbHnas padora 2 2
CreneHu u KOpHH. Omnpenenenue creneHHol ¢pyHKuuuU. Mcnonp3oBaHue ee CBOMCTB NpU pPeLICHUH
Crenennas YpaBHEHUI U HEPABEHCTB.
¢GyHKun
Pa3nea 10. Iloka3zaTenbHas GyHKIUS 18
Tema 10.1 Conep:xxanue yueOHOro MaTepuaJia 4 2
IToxa3aTenbHasn CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTENBHBIM NOKa3aTeneM. OnpeneneHue OK 01
byuxkuus, ee MoKa3aTeIbHOU (DYHKITNH, €€ CBOKCTBA U rpaduK. 3HAKOMCTBO C TPUMEHEHUEM OK 02
CBOIICTBA nokaszarejabHON QyHKIUH. Perenne nokaszaTenbHbIX YpaBHEHHH (QyHKIIMOHATBHO- OK 04

rpauuecKuM METOJIOM.
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1 2 3 4 S
Tema 10.2 IIpakTH4eckoe 3aHATHE. 8 8 2
Pemenne Pemenue nokasarenpHbIX ypaBHEHUI METOAOM ypaBHUBAHUS [TOKa3aTeNel, METOJOM OK 01
MOKAa3aTeJbHbIX BBEJICHUSI HOBOM IIEpeMeHHOM, QyHKIIMOHANBHO-TpaguueckuM MeTo1oM. Pemenue OK 05
YPaBHeHMH U [I0KAa3aTeNIbHbIX HEPABEHCTB. OK 06
HEPaBEeHCTB OK 07

I1K 2.2

Tema 10.3 Coaep:xaHnue yueOHOIro MaTepHuaJa 4 — 2
Cucrembl Pemenue cucrem noka3arenbHbIX YPABHEHHI. OK 02
MOKa3aTeJbHbIX OK 03
YPaBHeHHil OK 04
Tema 10.4 KontpoJabHas padora 2 — 2
Pemenne 3axau. Pemenue nokazarenbHbIX ypaBHEHUN METOJIOM YPAaBHUBAHUS MIOKa3aTENEN U OK 01
IMoka3aTenbHasn METOJIOM BBEJICHUS HOBOI MepeMeHHO. PelieHue nokasarenbHbIX HEPABEHCTB. OK 07
(pyHkuus I1K 2.2
Pa3nen 11. Jlorapudmsl. Jlorapupmuyeckasi pyHkuus 30 4
Tema 11.1 Conep:xxanue yueOHOro MaTepuaJia 4 — 2
Jlorapu¢gm unciia. Jlorapudm umcna. JlecATHUHBIN U HATYpaJIbHBIN JTOTapu (MBI, YHCIIO €. OK 02
JecsaTUYHBIA U OK 03
HATYpPaJIbHBIN OK 07
Jorapu@msl, YuCcJI0 IK 2.2
e I1K 2.3
Tema 11.2 Copnepxanue yueOHOro Mmarepmuasa 6 — 2
CaoiicTBa CaoiictBa sorapudmon. Onepaius Jiorapu@MupoBaHus. OK 01
Jorapugmos. OK 03
Onepanus OK 04
JorapupmupoBaHus I1K 3.2
Tema 11.3 Conep:xanue yueOHOro MaTepuaJia 4 — 2
Jlorapudgmuyeckasi | Jlorapudpmuueckast pyHKIMS U ee CBOICTBa OK 04
byuxkuus, ee OK 05
CBOIICTBA OK 07
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1 2 3 S
Tema 11.4 Coaep:xxanue yueOHOro MaTepHaJia 8 2
Pemenne [Tonsitre norapudmmueckoro ypaBHenwus. Oneparius moTeHIpoBanus. Tpu OK 01
Jorapu(pMuuecKux OCHOBHBIX METO/Ia PEUICHHUsI IOTapU(PMUUECKUX YpaBHEHUI: PYyHKIIMOHAIBHO- OK 03
YPaBHEHUI U rpaduvecKkuii, METO]l MOTEHIMPOBAHUS, METO/] BBEICHHUS HOBOW IEPEMEHHOM. OK 04
HEPaBEHCTB Jlorapudmuueckre HepaBeHCTBA. IIK 3.1
I1K 3.2
Tema 11.5 Coaep:xxanue yueOHOIro MaTepHaJia 2 2
Cucrembl ANTOpUTM pEeLlIEHUs] CUCTEMbI YpaBHEHHU . PaBHOCHMIIBHOCTD JIOTapu(pMUUECKUX OK 02
Jorapupmmuuyeckux YPaBHEHUU U HEPABEHCTB. OK 03
YPaBHeHUi IIK 3.1
I1K 3.2
Tema 11.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONePKAHUE TPUKJIIATHOTO 4 2
Jlorapu¢gmsl B MOYJIs1) OK 01
npupoje u texuuke | Ilpakrudeckoe 3ansaTHe. OK 02
[Tpumenenue norapudma. Jlorapudmudeckas cnupans B npupoae. Ee OK 03
MaTeMaTH4YeCKHe CBOWCTBA. IK 3.1
I1K 3.2
Tema 11.7 KonTposbHas padora 2 2
Pemenue 3agau. Jlorapugmuueckas pyHkuus. Pemenne npocreimux g0orapuMUUECKUX ypaBHEHUH. OK 01
Jlorapu¢gmmsi. OK 02
Jlorapudpmuyeckan IIK 2.2
dyHkuus
Pa3nen 12. MuoxkecTBa. J1eMeHThI Teopuu rpagos 8
Tema 12.1 Copaepxxanue y4yeOHOro MaTepuasa 2 2
MHo:xecTBa [Tonsitue MuoxecTBa. [lonmMHoXkecTBO. Oniepalii ¢ MHOKECTBAMM. OK 04
OK 05
Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHME (COMEPKAHUE IPUKJIIATHOTO 2 2
Omnepanum ¢ MOJYJIST) OK 02
MHOKECTBAMU IIpakTH4eckoe 3aHATHE. OK 04
Onepauny ¢ MHOXKeCTBaMH. PelieHne npukiaaHbIxX 3a1a4. OK 06
1K 3.1
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1 2 3 4 S
Tema 12.3 IIpakTHYeckoe 3aHATHE. 2 2 2
I'padbr [Tonsitre rpada. Cesi3HbIi rpad, AepeBo, HUKI Tpad Ha MITOCKOCTH. OK 01
OK 04
OK 06
Tema 12.4 KourpoJbHnas padora 2 — 2
Pemenne 3axau. Onepanuu ¢ MHOXKecTBaMU. OnucaHue pealibHbIX CUTYallUi ¢ TOMOIIbI0 MHOYKECTB. OK 02
MmuozxkectBa, I'padbr | [Ipumenenue rpadoB K peleHUIo 3a1au. OK 04
U MX IPUMEHEeHH e I1K 2.2
Pa3nen 13. Di1eMeHThI KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BEPOATHOCTEH 26 8
Tema 13.1 Coaep:xanue yueOHOIro MaTepuaJia 4 — 2
OcnoBHble nousaiTust | [lepecranoBkH, pa3MelLleHUs, COUETAHNUS. OK 03
KOMOMHATOPUKH OK 07
Tema 13.2 Coaep:xxanue yueOHOro MaTepuaJia 4 — 2
CoObITHE, CoBMecTHBIE M1 HECOBMECTHBIE COOBITHSL. TeopeMbl 0 BEpOSTHOCTH CYMMBI COOBITHIA. OK 01
BEPOATHOCTH YcioBHas BEpOATHOCTh. 3aBUCHMbIE U HE3aBUCUMbIE COOBITHS. Teopembl 0 OK 03
coobiTusi. ClI03KkeHHe | BEPOSITHOCTH MPOU3BEACHUS COOBITHIA. OK 04
U YMHOKEHHE IIK 3.1
BEPOATHOCTEM [IK 3.2
Tema 13.3 IpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHME (COAEPKAHUE IPUKJIATHOTO 4 4 2
BepositHoCcTh B MOYJIST) OK 01
npodeccuonanbubix | [IpakTuyeckoe 3ansATHE. OK 04
3ajgavax OTHOCHTEBHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTHCTHYECKOE OK 05
onpeneneHue BeposTHOCTH. OlleHKa BEPOSITHOCTH COOBITHS. K 3.1
11K 3.2
Tema 13.4 Copepxxanue yqyeOHOIro MaTepuasa 4 — 2
JAuckpernas Buapl ciygaiinbix BenuuuH. OnpenesieHne JUCKPETHOM CIIy4YalHOM BETUYUHBI. 3aKOH OK 03
ciay4yanHas pacipeneneHus JUCKPETHON CIIy4YalHOM BENUMYHHbL. Ee 4nCcI0BbIe XapaKTEPUCTUKH. OK 06
BEeJIMYMHA, 3AKO0H ee OK 07
pacnpeaeneHus IIK 3.2
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1 2 3 4 S
Tema 13.5 Coaep:xxanue yueOHOro MaTepHaJia 4 — 2
3apaun Bapuauuonnsiit psa. [lonuron yactor u rucrorpamma. CTaTUCTUYECKUE OK 01
MaTeMaTH4YeCcKOil XapaKTEPUCTHKH psAa HAOI01aeMbIX JTaHHBIX. OK 07
CTATHUCTUKH K 2.2
Tema 13.6 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue TPHKJIAJTHOTO 4 4 2
CocraBJiieHue MO/1YJIfA) OK 03
Tabauu u nuarpamm | [Ipakrtuyeckoe 3ansATHe. OK 06
HA NPaKTHKe [TepBruynas 006paboTKa CTATUCTHUECKUX AaHHBIX. [ paduueckoe ux rnpercTaBieHUeE. OK 07
Haxoxxnenne cpeHuX XapakTepUCTHK, HAOII0JaeMBbIX JaHHBIX. IIK 3.1
11K 3.2
Tema 13.7 KonTposbnas padora 2 — 2
Pemenne 3agau. DOnemeHTbl KoMOUHATOpUKH. COOBITHE, BEPOSTHOCTH COOBITUA. ClIOXKEHUE U OK 03
DJ1eMeHThI YMHOXKEHHE BEPOSATHOCTEH. OK 06
KOMOMHATOPUKH, OK 07
CTATHCTHKHU H IIK 3.2
Teopuu
BEPOATHOCTEN
Pa3nes 14. YpaBHeHHS M HEPaBEHCTBA 28 10
Tema 14.1 Conep:xxanue yueOHOro MaTepuaJia 4 — 2
PaBHOCHJIBHOCTD PaBHOCWIIBHOCTB ypaBHEHMI 1 HepaBeHCTB. OnpeneneHus. OCHOBHBIE TEOPEMBI OK 01
YPaBHEHUIl U PaBHOCUJIBHBIX MEPEX0/IaXx B YPAaBHEHUSIX U HepaBeHCTBaX. OOIIME METOIBI pelIeHUS OK 03
HepaBeHcTB. O0ImuMe | ypaBHEHHUN: epexo/1 OT paBEHCTBa (DYHKIMI K paBEHCTBY apryMEHTOB IS OK 04
METObl peLICHM MOHOTOHHBIX (PYHKITUH, METO]T Pa3JI0KEHUsI HA MHOXKUTEIN, METO]T BBEJICHHUS HOBOU K 3.1
epeMeHHO, (QyHKIIMOHATbHO-TpaUUeCKui METOT 11K 3.2
Tema 14.2 Conep:xanue yueOHOro MaTepuaJia 4 — 2
I'padpumuecknii meron | OO1IMEe METOBI pEIIEHUS] HEPABEHCTB: IIEPeX0/1 OT CPAaBHEHUS 3HAUCHUH (PyHKIMI K OK 01
pelueHus CPaBHEHMIO 3HAYEHUI apryMEHTOB JJIi MOHOTOHHBIX (DYHKIUMN, METOJ HHTEPBAJIOB, OK 04
YPaBHEHHUIA, byHkunoHaIbHO-Tpaduueckuii MeTo. I'paduueckuii MeTol perieHus: ypaBHEHUH U OK 05
HEPaBeHCTB HEPaBEHCTB OK 06
I1K 2.2
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1 2 3 4 5
Tema 14.3 Coaep:xxanue yueOHOro MaTepHaJia 4 — 2
YpaBHeHus u Ornpenenenne Moayiisi. PackpsiTe Moayss o onpeaenenuro. [Ipocreiime OK 01
HEPaBEeHCTBA C YPaBHEHUS U HEPABEHCTBA ¢ MoAyJieM. [[pumeneHne paBHOCHIIBHBIX IEPEXO/I0B B OK 05
MOyJ1eM ONpEJICTICHHBIX TUTIAX YPABHEHUI 1 HEPABEHCTB C MOJYJIEM OK 06
Tema 14.4 Coaep:xxanue yueOHOIro MaTepHaJia 6 — 2
YpaBHeHus u 3HaKoMCTBO ¢ napametrpoM. [Ipocreiiiue ypaBHEHUS U HEPABEHCTBA C MApaAMETPOM OK 01
HEpPaBEeHCTBA C OK 02
napaMeTpamMu OK 03
IIK 3.1
I1K 3.2
Tema 14.5 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/Iep:KaHme (CoepKaHne MPHKJIIATHOTO 8 8 2
CocraBJjieHue u MOYJis1) OK 03
pelieHue IIpakTnyeckoe 3ansATHE. OK 04
npogeccHOHAILHBIX | Pemenne TeKCTOBBIX 3a71a4 MPo(eCCHOHATBHOTO CONEPIKAHMS OK 05
32124 ¢ MOMOIILIO OK 06
YPaBHEHHUH K 2.2
Tema 14.6 IIpakTH4eckoe 3ansaTHE. 2 2 2
Pemenue 3agau. OO011re METO/TbI pelieHusl ypaBHEHUN. Y paBHEHHUS U HEPABEHCTBA C MOJIYJIEM H C OK 02
YpaBHeHus u rapaMeTpaMmu OK 03
HEPaBEeHCTBA OK 04
I1K 3.2
JK3aMeH 8
Bcero: 340 90

[Ipu mnpuMeHEeHWH HUCTAHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHH W OJIEKTPOHHOTO OOYYEHUS OCBOCHUE JUCIUTLIUHBI
OCYIIECTBIISIETCS B JJICKTPOHHO-WH(OpPMAIMOHHONW oOpa3oBareiabHON cpeae (oOpa3oBarenbHas mmiatGopma dSIECKTPOHHOU
nojuepxxku o0ydenusi Blackboard Learn (caiit bb.usurt.ru)) B pamkax cO34aHHOTO Kypca, YTO TO3BOJIIET PEaTn30BHIBATH
ACUHXPOHHOE M CHHXPOHHOE B3aMMOJICHCTBHE YYACTHUKOB 00pa30BaTEIIbHBIX OTHOIICHHM.

* KoOHKpeTHbIE aKTHBHBIC W WHTEPAKTUBHBIC (HOPMBI MPOBEACHHS 3aHATUNA OTPAKEHBI B KaJICHIAPHO-TEMATHUYECKOM ILIaHE
MIPETNoIaBaTelIs.
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%  Jlns  XapaKTepUCTUKH YPOBHS OCBOCHHMS Y4eOHOro maTepuaia HCIONb3YIOTCA —Clenylomme o0o3HaueHus: 1—
O3HAKOMHUTEJbHBIN (y3HABAHHE paHEe M3YyYEHHBIX OOBEKTOB, CBOMCTB); 2 — PENpPOAYKTUBHBIN (BBITOJHEHHE ACSATENBHOCTU IO
oOpa3ily, MHCTPYKIIMM WA TOJ PYKOBOACTBOM); 3 — MPOAYKTHUBHBIA (IJITAHUPOBAHUE U CaMOCTOSITEIHHOE BBITIOJHEHUE

NEATEIbHOCTH, PEIIEHNE MPOOJIEMHBIX 3a/a4).
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3. YCJOBHsI  PEAJIM3ALIMA PABOYEW ITPOI'PAMMBI
OBHIEOBPA3OBATEJBHOU JTUCIHHUIIJINHBI

3.1. TpeOoBaHusT K MHHMMAJIBLHOMY MATEPHAIbLHO-TEXHUYECKOMY
o0ecrneyeHHIo

JucuumuinHa peanu3yeTcs B KaOMHeTe MaTeMaTHKH.

OcHanieHue KkabuHera:

—Crnenyanu3upoBaHHas MeOelb;

—TexHuueckue cpeacTBa 00yUeHHUS;

—O0opynoBaHue, BKJIHOYasi IPUOOPHI: HE UCTIOIb3YIOTCS,

—Harnsinaeie mocoowus.

3.2. YueOHO-MeTOANYECKOE O0ecTiedeHHe TUCIUIINHBI

OcHoBHas yueOHas TuTeparypa:

1. MaTemaTtuka: anreOpa W Hadajga MaTEMaTHYECKOTO aHAM3a, TeOMETPHS.
Anrebpa U Hayajga mareMatuueckoro anammza. 10—11 kmaccel: 0a30BbIM U
yrayOnénuelil ypoBHu: yueOHuk / 1. A. Anumos, FO. M. Kossarun, M. B. Tkauéna
[ mp.]. — 11-e u3a., crep. — Mocksa: [IpocBemienune, 2023. — 463 ¢. — ISBN
978-5-09-107210-5. — TekcT: anexTpoHHbIH // JlaHb: 37eKTpOHHO-O0MOIMOTeYHAas
cucrema. — URL: https://e.lanbook.com/book/334391

2. MatemaTnka: anreOpa M Hayaja MaTEeMaTHYECKOTO aHAJIN3a, TCOMETPHSL.
['eometpusi: 10—11-it kmaccel: 6a30BbId U yriyos€HHbINH ypoBHU: yueOHuK / JI. C.
Artanacsa, b. B., K. C. [u gp.]. — 1l1-e m3a., crep. — Mocksa: [Ipocemienue,
2023. — 287 c¢. — ISBN 978-5-09-103606-0. — Texkct: snexTponHsbiii // JlaHb:
2JIEKTPOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/334397

JlonmomHUTEIBHAS YueOHAas JIUTEpaTypa:

1. amasH, A. A. Matematuka: yueonuk / A. A. lanasa. — 3-e uz., ucmp. u
non. — MockBa: UTHOPA-M, 2023. — 544 ¢. — (Cpeanee npodeccuoHaIbHOE
obOpaszoBanme). - ISBN 978-5-16-012592-3. - Tekct: smekrponusii. - URL:
https://znanium.ru/catalog/product/1891827

2. KeitmanoB, A. M. Maremaruka : ydeOHOoe mocoOue s cro / A. M.

Kerrmanos, E. K. Jleiinaprac, C. I'. MseicnuBen. — 4-e u3xa., crep. — CaHKT-
[TerepOypr: Jlanw, 2024. — 288 c. — ISBN 978-5-507-49226-8. — Texkcr :
ANEKTPOHHBIN //  Jlanb : »jexkTpoHHO-OMOMMoTeuyHas cucrema. — URL:

https://e.lanbook.com/book/383453

YyebHo-MeToaruEecKas IUTepaTypa sl CaMOCTOSATEIbHON paboThI:

1. Metoauyeckoe mocoOuMe MO MNPOBEACHUIO NPAKTUYECKUX 3aHATUU IO
mucuuruinHe «Marematukay/ B.B.I'me6oB — KIXKT VpI'VIIC, 2023. Pexum
nocryna: KXKT YpI'VIIC — meroanueckoe obecnieuenne (V:) — 1 kypc.

2. Meroaudeckoe mocoOue Mo OpraHu3aldd CaMOCTOSITEILHON pabOThI 1O
mucuurinHe «Martematuka»y/ B.B.I'me6oB — KIXKT VpI'VIIC, 2023. Pexum
noctymna: KXKT YpI'VIIC — meroanueckoe obecnieuenne (V:) — 1 Kypc.
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3.3. Undopmanuonnbie pecypcbl cetu HTepHeT M mpodeccuoHaIbLHbIE
0a3bI JaHHLIX

[Iepeuenb MHTEpHET-pECYPCOB:

1. Moctpoenue rpadukoB GpyHKIui oHiaiH http://www.yotx.ru/

2. EDUCON.BY - ®usuka u Maremaruka - Teopust u 3agaun//MaTemaTuka
https://educon.by/index.php/materials/math.

3. EDUCON.BY - ®usuka u Martematuka - Teopus u 3amaun//Dopmyisl,
METOJIbI U ApyTas crpaBouHas wHopmarms https://educon.by/index.php/formuly.

[Ipodeccronanbubie 0a3bl JaHHBIX:
He ucnonb3yrorcsi.

[IporpammHuoe obecrieyeHue:

Omnepannonnas cuctema Windows;
[MakeT opucubix nmporpamm Microsoft Office.
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4, KOHTPOJIb U OIEHKA

PE3YJIBTATOB

OCBOEHMHA

OBIIIEOBPA3OBATEJILHOM JJUCHOUILTAHBI

Pe3yabTarnl 00y4yeHus
(0CBOEHHBbIE YMEHHS1, YCBOCHHbIE 3HAHWS)

@®opMbI U MeTO/IbI KOHTPOJISA M OLIEeHKH
pe3yJabTaToB 00y4eHHsl

- ¢(OPMHUPOBAHHOCTb IIPEJCTABICHUNH O MaTeMaTUKE Kak
4acTW MHUPOBOM KyJIbTypbl M MECTE€ MaTeMaTHKU B
COBPEMEHHOM  LIMBWIM3ALMHU, CIIOCO0AaX  ONUCAHUSA
SBJICHUH peajbHOIO0 MUPAa Ha MAaTEMATUYECKOM SI3BIKE;

- c(hopMUPOBAHHOCTH NPEACTABICHUN O MaTEMaTUYECKHX
HNOHATHUSX KaK Ba)KHEHIIMX MaTeMAaTUYECKUX MOJESIX,
MO3BOJISIOIINX OMUCHIBATH M U3Y4aTh Pa3HbIE IPOLECCHI U
ABJICHUS; NOHMMAHHUE BO3MOKHOCTH aKCHOMAaTH4ECKOI'O
HOCTPOCHMSI MAaTEMAaTUYECKUX TEOPHii;

- BIJIQJCHME METOJIaMU J0Ka3aTeJIbCTB U AJITOPUTMOB
peleHus, yYMEHMe MX  I[PUMEHATb,  [POBOJIUTH
JTOKa3aTeNbHbIE PACCYKICHUS B XO/1€ PEILICHUs 3a/ay;

- BJAJ€HHE CTaHJApTHBIMU IpUEMaMU  pELICHHUs
palMOHANBHBIX U UPPALMOHAIBHBIX, IOKA3aTEJIbHbIX,
CTENIEHHBIX,  TPUTOHOMETPUYECKHUX  YpaBHEHUH U
HEPAaBEHCTB, WX CHCTEM; HCIIOJIb30BAaHUE T'OTOBBIX
KOMIIBIOTEPHBIX MPOTrpaMM, B TOM YHUCIE JUIsl HOUCKA
NyTH PELICHUs W WUIIOCTPALMU PEIIeHUs YpaBHEHUN U
HEPaBEHCTB;

- c(OPMUPOBAHHOCTb MPEACTABICHUH 00 OCHOBHBIX
HNOHATUSAX MaTEeMaTHYECKOro aHalu3a U UX CBOMCTBAX,
BJIAJICHNEC YMEHHEM XapaKTEepPH30BaTh INOBEJCHHUE (YHK-
L1, UCIIOJIb30BaHKE MOJyYEHHBIX 3HAHUN JUI ONUCAHUS
U aHaJln3a pealibHbIX 3aBUCUMOCTEH;

- BJAJEHUE OCHOBHBIMU IOHATHSAMU O IUIOCKUX U
IPOCTPAHCTBEHHBIX  TI'€OMETpUYECKUX  (Qurypax, Hx
OCHOBHBIX CBOWCTBaX; C(OPMHUPOBAHHOCTh YMEHHUs
pacno3HaBaThb T€OMETpUYECKHE (QUIypbl Ha uepTexax,
MOJZIEISIX U B PEAIBHOM MHpPE; NPUMEHEHHUE U3YyYEHHBIX
CBOICTB reoMeTpudeckux Guryp u Gopmysn JUisi pereHus

FCOMETPUYUCCKUX 3alad W 3aJa4 C [PaKTUIECKUM
COJICpKaHUEM;

- c(hOpMUPOBAHHOCTH TPEICTABICHUI O Tpoleccax M
SIBJICHUAX, NMCHOIIINX BCpOfITHOCTHBIfI xapaKTep,
CTaTUCTHYECKUX 3aKOHOMEPHOCTAX B PEALHOM MHDE,
OCHOBHBIX ITOHATUAX SHCMCHTapHOI\/JI TeOpI/II/I
BEPOSTHOCTEW; yYMEHHH HAXOJUTh W  OLCHHUBAThH

BEPOATHOCTH HACTYIUIEHHSI COOBITMH B TNPOCTEHIINX
MIPAKTUYECKUX CUTYyalUsAX U OCHOBHBIE XapaKTEPUCTUKU
CITyYalHBIX BEJIMYHH;

- BJQJCHUE HaBbIKAMM  HCIOJIb30BaHUS
KOMITBIOTEPHBIX IPOTPAMM MPH PEHICHUH 3a]a4.

TOTOBBIX

Tekyuii KOHTPOJIb:
Onenka BBITIIOJTHEHUS 3aJlaHui
MUCHbMEHHBIX pa0oT, OLIEHKA BBITTOJTHEHUS
MPAaKTUYECKUX padoT.

[Ipomexxyrounas arrecranus:
OLICHKa OTBETOB Ha  BOIIPOCHI
JK3aMEHE.

Ha
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