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1. HACIIOPT PABOYEI IPOr'PAMMBI OBIIEOBPA3OBATEJILHO
JUCHUILIAHBI

«MaremaTuka»
HA38aHUue npeomema/OuUcyuniunsl
1.1. O61acTh NpUMEHEHUs POTrPAMMBbI

Pabouas mporpamMmma 06111€00pa3oBaTENbHON JUCITUTUINHBI «MaTemMaTHka
SBJSIETCS YacThI0 MPUMEPHOW OCHOBHOUW mMpodecCHoHANbHOW 00pa3oBaTeIbHON
nporpammsl B cootBeTcTBUU ¢ I'OC CIIO no cnenmansHocth: 38.01.01 Oneparop
JIUCTIETYEPCKON (TIPOU3BOACTBEHHO-IUCIIETYCPCKOMN CITY>KOBI)

[Iporpamma 06111€00pa30BaTENBHON AUCIUILTUHBI MOXKET OBITh MCIOJB30BaHA
B NpodecCHOHANbHBIX  O0pa30BaTENbHBIX  OpPraHM3AIUAX,  PEATU3YIOLIUX
o0pa3oBaTeNbHYIO MPOTPaMMy CPEIHETO 001ero 00pa3oBaHus B MPEIeIax OCBOCHHUS
OIIOIT CIIO na 0a3e oOCHOBHOTO o00IIero oOpa3oBaHus, Y4eOHBIA TpeAMET
«MaremaTuka» uzydaercs B o011eo0opa3oBareabHOM ukie yaeoHoro mrana OITOII
CIIO Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHMs C MOJYYEHHUEM CPEIHEro OOIIero
obpazosanus [TI1CC3.

1.2. MecTo IUCHMIUIMHBI B CTPYKTYpe OCHOBHOW mNpodecCHOHAIbLHOM
00pa3oBaTeIbHOI MPOrPaMMBbI

YyebHas AMCHUIUIMHA SIBJISIETCS AUCIUIUIMHONW 00111e00pa30BaTeIbHOTO
y4eOHOTO IMKJIa B COOTBETCTBMM C €CTECTBEHHOHAYYHBIM TpoduiieMm
npodheCcCUOHAIBHOTO 00pa30BaHUs.

VYuebHas qucuuiuiMHa oTHOcUTes K npeametHou oomactu I'OC COO (CII0)
MaTeMaThKa: aredpa, Hadajia MaTeMaTHUeCKOTO aHalln3a, TEOMETPHUS

obmiet (Mo  BbIOOPY) W3 00s3aTENbHBIX  MPEAMETHBIX  oOJjacTeil
(TomOJIHUTENFHOM — 110 BRIOOPY 0Oy4Jatomuxcs, npeaiaraemeix [100).

YpoBeHb ocBoeHUs! yueOHOU aucuumuiuabl B cooTBeTcTBUM ¢ PI'OC COO
(CITO) 6a3oBbilil.

Peanuzanus conepxanusi yueOHON AUCIMIUIMHBI TIPEANOIaraeT CoOII0ICHHE
NPUHITMIIA CTPOTOW IMPEEMCTBEHHOCTH 110 OTHOIIEHHWIO K COJEPKAHUI0 Kypca
MaTeMaTUKH Ha CTYIICHH OCHOBHOTO (CpeaHero) oo1mero oopa3oBaHus.

B T0o e Bpems yueOHas nMCHMIUIMHA MaTeMaTuka: anreOpa, Hadana
MaTEMaTHYECKOT0 aHaJIn3a, TEOMETPHS I MPOPECCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHu3aIuii 00J1a1aeT CaMOCTOSTEIBHOCTBIO U 1ETLHOCTBIO.

PaGouass nporpamma  y4eOHOM  JUCHMIUIMHBI ~ MaTeMaTHKa  UMeEeT
MEXIPEIMETHYIO CBSI3b C 00IIE00pa30BaTEIbHBIMU YYCOHBIMU TUCIUTIIIMHAMMU:
bu3uKoi, ”HPOPMATUKOM, XUMHUEH.



N3yuenune y4eOHOM TUCIMILIMHBI MaTEMaTHKa 3aBEPIIACTCS POMEKYTOUHOM
arrecranueil B gopme sk3amena B pamkax ocBoeHus: [IIIKPC/IIIICC3 na 6a3ze
OCHOBHOTO (CpeiHero) o0Iero oopa3oBaHus.

1.3. leau u 3a0a4u JUCUMILIMHBI — TPeOOBaHHMS K pe3yJbTaTaM OCBOCHHS

JTUCIHHUIINHBI:

Conepxanue
«Matematuka)»

IPOrpaMMBbl

00111e00pazoBaTeIHHOM
HaIlpaBJICHO Ha JIOCTHKCHUE pe3yJbTaTOB €€ H3YUYCHUS B

JUCIHHUIIIINHBI

cootBercTBUU C TpeboBanusiMu PI'OC COO c yuerom mnpodecCuoHaIbHON
HampasieHHoctr PI'OC CIIO.

OcBoenue conepkanusi 001eo0pa3oBaTeILHON TUCITUTIIIMHBI 00€CTICUnBaCT
JOCTIKEHUE CTYIEHTAMU CIICAYIONINX Pe3yJIbTaTOB:

O01mme KOMIIETEHIINHU

IlnanupyemMble pe3yJbTaThl

Obuue’

JMucyunnunapnvie’

OK 01 Bribupats criocoOsr
penIeHus 3a1aq
pohecCHOHAIbHOMN
JeSITeNTbHOCTH
HNPUMEHHUTEIBHO K
Pa3IHMYHBIM KOHTEKCTaM

-TOTOBHOCTB K TPYAY, OCO3HAHHE
IIEHHOCTH MacTEepCTBa, TPYAOIIO0HE;
- TOTOBHOCTb K aKTUBHOM
JIESATEIIbHOCTH TEXHOJIOTUIECKOHN 1
COITMATHPHON HAIIPABICHHOCTH,
CITOCOOHOCTHh HHUITMHPOBATH,
TUTAHUPOBATh U CAMOCTOSTEIILHO
BBITIOHSTH TAKYIO JICATEIBHOCTD;

- HHTEpecC K pa3uuHbIM chepam
po(heCCUOHATBHON EATEIbHOCTH,
OBnajieHne YHUBEPCATbHBIMU
y4eOHBIMHU TI03HABATEILHBIMHU
NECUCTBUSIMHU:

a) 0a30BBIC JJOTHYECCKUE TCHCTBHS:

- CAMOCTOSITENILHO OPMYITUPOBATH U
aKTyaJM3MpOBaTh PobIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIN
MPHU3HAK WK OCHOBAHMS IS
CpaBHEHUs, KJIaccu()UKAIUU U
0000111eHHS;

- OIPEJICIIATH 1SN JACITEIBHOCTH,
3aJlaBaTh MapaMeTPbl U KPUTEPHH UX
JIOCTYDKCHUS,

- BBISABJISTH 3aKOHOMEPHOCTH U
MPOTHUBOPEYHUS B PACCMATPUBAEMBIX
SIBJICHHSIX

- BHOCUTH KOPPEKTHBHI B
JIESATEIIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEIIAM,

-BJIaIETh METOJJAMH JI0Ka3aTeJbCTB,
ITOPUTMAaMH pPeLICHUs 3a1ay;
yMeHue GopMyIupoBaTh
OTIpeaesICHHS, aKCHOMBI 1
TEOPEMBI, IPUMEHSTH HX,
[IPOBOJUTH JOKa3aTeIbHbIC
paccy>kKIeHus B XOJ€ PELICHUS
3ajau;

- YMETh OIIEPUPOBATh IOHITHUAMHU:
CTeIeHb YKca, Jorapudm yucia;
YMEHUE BBIOIHATH BEIYMCIICHHUE
3HAYCHHUH U TIPeoOpa3oBaHuUs
BBIPa)KEHUH CO CTENCHSIMU U
norapugmamu, mpeoOpa3oBaHHs
TPOOHO-pAITMOHATEHBIX
BBIPa)KCHMUIA;

- YMETh ONIEPUPOBATH OHATHUSIMHU:
panroHajIbHbIe, HpPAOHATIBHEIE,
MoKa3aTenbHbIe, CTCTICHHBIE,
JorapupMUIECKHE,
TPUTOHOMETPUYECKUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh OIIEPUPOBATh IOHITHUAMHU:
($yHKUUS, HenpepbIBHASL PYHKIIUS,
IIPOM3BOHAL, TIEPBOOOpA3Ha,
OIIpEICJICHHBII HHTErpal; yMETh
HaXOJIUTh MPOU3BOJHbIC
3JIEMEHTAPHBIX (PYHKIHH,
WCTIONB3YS CIIPaBOYHBIC
MaTepHalbl; KCCIIEI0BaTh B
MPOCTEHIINX cinydasiX GYHKLIWHU Ha

! Vikasvisaiomes nuunocmuvie u memanpeomemuvie pesyromamol uz ®IOC COO (s nocnedueii pedaxyuu om
12.08.2022) 6 omenazonvrot popme, popmupyemvle 00ueodpazosamenbHol OUCYURIUHOL

2 Tucyunaunaphvle (npedmemupie) pe3yibmanvl YKa3vbleaiomces 6 COOMEememaull ¢ ux noanbim nepeunem 6o ®IOC
COO om 12.08.20222 Ne 732 0as 6a308020 Yypo8Hs uzydenus
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OIICHUBATh PUCKH TTOCIIEICTBUI
JIeSITeJIbHOCTH,

- pa3BHUBATh KPEATHBHOE MBITILICHUC
TIPH PEIICHUH KU3HEHHBIX MPOOIeM
0) 0a30BbBIC UCCIICIOBATCIIBCKHE
JICHCTBHS:

- BIIJICTh HABBIKAMH Y4eOHO-
UCCIEeI0BATEIBCKON U MPOEKTHOM
NEITENHHOCTH, HAaBLIKAMU
paspenieHus npodiem;

- BBISIBIISITH IPUYUHHO-
CIIEJICTBEHHBIE CBA3H U
aKTyaJIu3UpOBaTh 3ajauy, BbIJIBUTaTh
TUTIOTE3y €€ PEIIeHHs], HaXOIUTh
apryMeHTBI JUIs JJ0Ka3aTeIbCTBA
CBOMX YTBEPXKICHHM, 3a1aBaTh
rapaMeTphbl U KpUTEPUH PEIICHUS;

- aHAM3UPOBATh MTOTyIECHHBIC B XO7IE
pelIeHus 3a7auu Pe3yJIbTaThl,
KPUTHYECKH OIIEHUBAThH MX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH
HW3MEHEHHUE B HOBBIX YCJIOBUSX;

-- YMETb NIEPEHOCHUTD 3HAHUS B
MO3HABATENHHYIO U IPAKTHIECKYTO
00JTaCTH )KU3HEACSITCIILHOCTH;

- YMETh UHTETPUPOBATh 3HAHMS U3
Pa3HBIX TIPEAMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIE HJIEH,
npeJyiaraTh OPUrHHAIBHBIC TIOXO0IbI
U pelleHus,

M CIIOCOOHOCTD MX MCITOJIb30BaHHUS B
IMO03HABATEIILHOM U COITUAILHOM
MPAKTHKE

MOHOTOHHOCTb, HAXOAHUTh
HauOoJIbIINE U HAUMEHbIIINE
3Ha4YeHUs (PyHKIMN; CTPOUTH
rpadMKi MHOTOYJICHOB C
UCIIOJIb30BaHUEM ammapaTa
MaTEeMaTHYECKOI'0 aHaIN3a;
MPUMEHSTH TPOU3BOAHYIO IIPH
peleHnH 3a1a4 Ha IBUKEHHE;
peaTh NpaKkTUKO-
OpPHEHTHUPOBAHHBIE 321241 Ha
HanOoJIbIINE U HAUMEHBIIHE
3HAYCHUS, HA HAXOXK/ICHHE TTYTH,
CKOPOCTH U YCKOPEHHS;

- YMETh ONIEPUPOBATH OHATHSIMHU:
panuoHaIbHas QyHKIHS,
HoKazaTeabHas QyHKIHS,
cTeneHHas GyHKLUS,
JorapupmMuyeckas

(GyHKLUS, TPUTOHOMETPUUECKHUE
¢byHkumy, oOpaTHble QPYHKINY;
YMEHHUE CTPOUTH IpauKu
W3YUYCHHBIX (YHKITUIH,
WCTIONIB30BaTh TPapuKu MpH
W3y4YCHHUHU TPOLIECCOB U
3aBUCUMOCTEH, TIPH PEIICHUH 33124
W3 IPYTHX YICOHBIX TPEJMETOB U
3a7a4 U3 peajbHOM KU3HMU;
BEIpaXkaTh (hopMyTaMu
3aBUCUMOCTH MEKIY BEITMUNHAMU;
- YMETh pemaTh TeKCTOBBIE 3a1a41
Pa3HbIX THIOB (B TOM YHUCIE Ha
MPOIICHTHI, IOJIN U YacTH, Ha
JBU)KEHHE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3aa4H
13 00JIaCTH yNIPABICHUS JINYHBIMU
U ceMeHHBIMH (PMHAHCAMH);
COCTaBIISITh BBIPAXKEHHUS,
YpaBHEHHSI, HEPABEHCTBA U UX
CHCTEMBI 110 YCIIOBHIO 3a]1auH,
HCCIIEI0OBATh MOJTY4YECHHOE pelleHHe
U OLICHWBATh NIPABIONOI00HOCTb
Pe3yIbTATOB;

- YMETh OIIEPUPOBATh IOHITHUAMHU:
cpeaHee apupMeTHIECKoe,
MeanaHa, HauOoJjblIee U
HalMeEHbIlIee 3HaYeHUs, pa3Max,
JHCIIEpCHsl, CTAaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOPa;
YMETh U3BIICKATH,
HWHTEPIPETUPOBATh HHPOPMAIIHIO,
MPEICTaBICHHYIO B Ta0IUIaxX, HA
arpammax, rpagukax,
OTPaXKAIOLILYIO CBOMCTBA PeaIbHBIX
MPOLIECCOB U SIBJICHU;
MPEICTaBISATh HH(POPMALIHIO C
MTOMOIIbIO TAOJIHII U THArpaMM;
HCCIIEI0BATh CTATUCTUUECKHUE




JaHHBIC, B TOM YHCIIE C
MPUMEHEHHEM I'padUIECKUX
METOJOB U 3JIEKTPOHHBIX CPEJICTB;
- YMETh ONIEPUPOBATH OHATHSIMHU:
CJIy4ailHbIM OMBIT U CIy4aiiHOE
COOBITHE, BEPOATHOCTH CITYYAHOTO
COOBITHSI; yMEHHE BBIYUCIISTD
BEPOSITHOCTD C HCIOIb30BAaHUEM
rpadMueCcKuX METOJIOB; IPUMEHSTH
(OpPMYIBI CIOKEHUS 1 YMHOXKECHUS
BEPOSITHOCTEH, KOMOWHATOPHBIE
(hakThl 1 (OPMYITBI TIPH PEILIEHUH
3aj]1a4; OLEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO
co CHy‘IaﬁHBIMPI BCIIMYMHaAMU,
YMEHUE IPUBOAUTE IIPUMEPBL
MPOSIBJICHUSI 3aKOHA OOJIBLINX
YKCeN B IPUPOIHBIX U
0OIIECTBEHHBIX SIBICHHIX;

- YMETh ONIEPUPOBATH TOHSITHIMHU:
TOYKa, MPSIMasi, TNIOCKOCTb,
HIPOCTPAHCTBO, IBYTPAaHHBIN yroJ,
CKPEIIMBAIOIINECS TPSIMEIC,
napaiensHOCTh U
NEPIEHAUKYIISIPHOCTD IPSIMBIX U
IJTOCKOCTEM, YToJl MEXKY
MPSIMBIMH, YTOJI MEXKIY MPSIMO 1
TUIOCKOCTBIO, YTOJ MEXKTY
TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JIO MIIOCKOCTH, PACCTOSTHHE
MEXy TIPSIMBIMH, PACCTOSHHE
MCXKAY IJIOCKOCTAMU,; YMCHHUE
HCIIOJIL30BAaTh IIPpU PCHICHUM 3a1a4
M3y4eHHbIC (DAKThI U TEOPEMBI
TUTAHUMETPUHN; YMEHUE OI[CHUBATh
pasMepbl 00BEKTOB OKPYKAIOIIECTO
MUpa;

- YMETh ONIEPUPOBATH OHATHSIMHU:
MHOTOTPaHHHUK, CEUCHUE
MHOTOT'PaHHHKA, Ky0,
napaienenumnesa, Ipu3ma,
nupamua, GUrypa u moBepxXHOCTh
BpaIlleHus1, IWIHHAP, KOHYC, I1ap,
cdepa, ceueHust QUTYPEI
BpaIleHNUs, ITIOCKOCTh,
Kacarmasics cQepsbl, UIUHAPA,
KOHYca, IUIOIIalb TOBEPXHOCTH
MUPAMUJIBI, TIPU3MBI, KOHYCA,
HUIMHIPA, TUIoIaabs cheprl, 00beM
Ky0a, MpsIMOYTOJIBHOTO
napaieNenueaa, MuPaMuIbl,
IIpU3MBI, HWIMHAPA, KOHYCA, [1apa;
yMeHHEe n300paxarthb
MHOTOTPAaHHUKHU ¥ MTOBEPXHOCTH
BpAIllCHHS, UX CEYCHUS OT PYKH, C
MOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX




CpPEACTB; YMEHHE Paclo3HaBaTh
CUMMETPHIO B TIPOCTPAHCTBE;
YMEHHE pacro3HaBaTh NPaBUIIbHbIE
MHOTOIPaHHUKHY;

- YMETbH OTIEPUPOBATH MMOHATHSIMH:
JBI)KEHHE B TIPOCTPAHCTBE,
nogo0HbIe GUTYPHI B
MPOCTPAHCTBE; UCIOIb30BaTh
OTHOLIEHUE IUIOIAIEH
MOBEPXHOCTEH U 00BEMOB
NMOJ0OHBIX (GUTYp MPH PELICHUN
3aj1a4; - YMETh BEIYUCIISTh
reOMETPHUYECKHE BETMINHBI
(mmuHA, yrom, miomanb, 00beM,
TIJIOMIATH TIOBEPXHOCTH),
WCTIONB3YS M3y4eHHbIE POPMYIIBI U
METOBI;

- YMETh ONEPUPOBATH OHATHIMHU:
MPSMOYTOJIbHASI CUCTEMA
KOOPAWHAT, KOOPAUHATHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJSIPHOE MTPOU3BE/ICHHE, YTOJI
MEX]ly BEKTOPaMH, CyMMa
BEKTOPOB, IIPOU3BEACHNE BEKTOPA
Ha YUCIIO; HAXOJUTh C TIOMOIILIO
W3YUYCHHBIX POPMYIT KOOPIHATHI
CepeIuHBI OTPe3Ka, pACCTOSHUE
MEXTy IByMs TOUKaMH;

- YMETh BEIOUPATH MTOAXO SN
W3YYEeHHBIA METO/T ISl pEIICHUS
3a/1a4d, pacro3HaBaTh
MaTeMaTHYeCcKhe (PaKThl U
MaTeMaTHYECKHE MOJIEITH B
MIPUPOJTHBIX M OOIIECTBEHHBIX
SIBIICHUSX, B UCKYCCTBE; YMEHUE
MPUBOIUTH IPUMEPEI
MaTEeMaTHIECKUX OTKPBITHHA
POCCHUIICKON 1 MUPOBOI1
MaTeMaTHYECKOH HayKH.

- YMETh ONIEPUPOBATH TOHATHSIMHU:
oTIpe/ieTIeHne, aKkCHOMa, TEOpeMa,
CIIEICTBUE, CBOWCTBO, IPHU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCHIIbHBIE
(hopMyTUPOBKH; YMEHHE
(hopmynupoBaTh 0OpaTHOE 1
MPOTHUBOIOJIOKHOE YTBEPKIECHHE,
MPUBOIUTH MTPUMEPHI U
KOHTPIIPAMEPHI, UCIIOIH30BaTh
METOJA MaTeMaTHYECKOH HHAYKIIH;
MPOBOJUTH JOKa3aTeIbHbIC
paccyXAeHus Py PelIeHnH 3ajad,
OLIEHUBATH JIOTHYECKYIO
MPaBUIBHOCTh PaCcCyKICHHUH;

- YMETh ONIEPUPOBATH OHATHSIMHU:
MHO€ECTBO, IOAMHOKECTBO,
oTieparyy HaJ MHOKECTBAMH;
YMEHHUE HCIOIb30BaTh TEOPETUKO-




MHOXECTBEHHBIH anmapar ajs
OIMCAHHUS PeaJIbHBIX IIPOLIECCOB U
SBJICHUH TP PEILICHNUH 3a/1a4, B
TOM YHCJIE U3 APYTHX YUEOHBIX
IIPEIMETOB;

- YMETh OIIEPUPOBATh IOHITUAMHU:
rpad, cBs3HBIN Tpad, AepeBO, LUK,
rpa¢ Ha IIOCKOCTH; yMEHHE
3aJaBaTh U ONMCHIBATH IPagbl
Pa3NIUYHBIMU CIIOCOOaMU;
WCTIONB30BaTh rpadbl IpH pelICHAN
3ajau;

- YMETh CBOOOJIHO OTIEPHPOBATH
MOHATHSIMU: COYETAHHE,
MEPECTaHOBKA, YHCIIO COUETAHUH,
YHCIIO ITEPECTaHOBOK; OMHOM
HrloToHa; yMeHue npuMeHsTH
KOMOUHaTOpHBIE (PAKTHI U
paccyXIeHus sl pelIeHus 32134,
-yMETh ONIEpUPOBATh NOHATHAMU:
HaTypalbHOE YHCIIO, LIEJI0E YHCIIO,
OCTaTOK 10 MOJIYJIIO,
palroHaIbHOE YHCIIO,
UppanroOHATBHOE YHCIIO,
MHOECTBA HATYPalbHbIX, IEJbIX,
palMOHAJBHBIX, EHCTBUTEIBHBIX
YHCENT; yMEHUE UCTIOJIb30BaTh
MPU3HAKHU JETUMOCTH,
HAaUMEHBIINHI OO NeIUTeNb U
HauMeHbIIee odIIee KpaTHoe,
anroput™ EBkinna npu perenun
3aj]a4; 3HAKOMCTBO C Pa3TUYHBIMH
MO3UIIMOHHBIMU CUCTEMaMH
CUHUCJICHHUS;

- YMETh CBOOOHO OTIEPHPOBATH
MOHSATHSIMU: CTETICHb C LEJBIM
[I0Ka3aTesneM, KOpeHb HaTypaJIbHOI
CTEIIEHH, CTEIICHb C PallMOHATIbHBIM
MoKasaresieM, CTETIeHb C
JeHCTBUTEIBHBIM (BEIIECTBEHHBIM)
ToKazaTeleM, Jorapudm Jucna,
CHHYC, KOCUHYC M TAaHT€HC
MPOU3BOJILHOTO YHUCTIA,

- YMETh ONIEPUPOBATH OHATHUSIMHU:
TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMa ypaBHEHUI
1 HEPAaBEHCTB, PABHOCHIBHOCTh
YpaBHEHUH, HEPABEHCTB U CUCTEM,
palroHaIbHbIE, UPPAHOHAIIBHBIE,
MoKa3aTenbHbIe, CTCTICHHBIE,
JorapupMUIecKue,
TPUTOHOMETPUYECKUE YPAaBHEHUS,
HEPaBEHCTBA M CUCTEMBI; YMCHHE
pelaTh ypaBHEHHUS, HEPABEHCTBA U
CHCTEMBI C TOMOIIHIO PA3INIHBIX
MPHUEMOB; PelIaTh YpaBHEHHS,




HEPaBEHCTBA M CUCTEMBI C
apaMeTpoM; IPUMEHSTh
YpaBHEHUS1, HEPABEHCTBA, UX
CHCTEMBI 7151 peLICHHUS
MaTeMaTHUYECKHX 3a/1a4 U 3a/1a4 U3
pa3IMYHbIX 00JacTel HAayKu U
peanbHOM KU3HH; -yMeTb CBOOOHO
OTIEpPHUPOBATH MOHATHIMU: Tpaduk
¢dbyHkumu, obparHas GyHKIHS,
KOMITO3UIMA QYHKUWH, THHEHHAS
(byHKIMS, KBagpaTHyHas QyHKIuS,
CTeTieHHasT QYHKITHUS C TIeTBIM
MOKa3aTeseM,
TPUTOHOMETpUYECKUE (PyHKIHH,
00paTHbBIE TPUTOHOMETPUUECKHUE
(GyHKIIMY, TOKa3aTeNbHAs U
norapupmudeckas GyHKLIUH;
YMEHHUE CTPOUTH I'pauKu
(GYHKIIUH, BBITOTHSTH
npeoOpazoBaHus rpaduKoB
(byHKIHIT;

YMEHHE HCIOIB30BaTh rpapuKu
GbyHKIUH U1 U3ydeHus IPOLECCOB
1 3aBUCHMOCTEH MPH PEIICHUH
3aja4d U3 Ipyrux y4eOHbIX
[IPEIMETOB U U3 peaibHOM KU3HHU;
BEIpaXkaTh opmyiaaMu
3aBUCHUMOCTH MEKAY BEITMUYUHAMU;
yMeHHe cBOOOHO OTIepHupOBaTh
MOHATHSIMU: YETHOCTH (DYHKLIUH,
NEPUOJUYHOCTD (DYHKIINH,
OTPaHUYEHHOCTh (YHKIIUH,
MOHOTOHHOCTb (DYHKITUH,
SKCTpeMyM (PyHKIHMH, HANOOIIbIIICE
1 HauMeHblIee 3HaueHHsT PyHKLIUU
Ha MPOMEXYTKE; yMEHHE
MPOBOJUTH UCCIIEIOBAHUE
GbyHKIHH;

YMEHHUE HCTIOJIh30BaTh CBOMCTBA H
rpaduku QyHKIMN IS pelIeHUs
YpaBHEHHH, HEPABEHCTB U 3a/1a4 C
napaMeTpamu; n300paxkaTh Ha
KOOPJMHATHOMU IJIOCKOCTH
MHOXKECTBA PELICHUN YPaBHECHUH,
HEPaBEHCTB U UX CUCTEM;

- yMETh CBOOOIHO OTIEPHPOBATH
MOHATHSIMU: TIOCJIEAOBATEIbHOCTB,
apudmernyeckas mporpeccus,
reoMeTpryecKas IporpeccHs,
0eCKOHEYHO YObIBaroIas
reoMeTpuyecKas Iporpeccus;
yMEHUE 3a]1aBaTh
HOCJIEI0BATEIbHOCTH, B TOM YHCIIE
C MOMOILBIO PEKYPPEHTHBIX
dopmy;

- YMETh OIIEPUPOBATh IOHITHUAMHU:
HENPEPHIBHOCTH (hYHKLIUH,
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aCHMIITOTHI Tpaduka GyHKUIUH,
nepBas ¥ BTopast IpOU3BOIHAs
(YHKLINH, TEOMETPUUYCCKUN 1
(u3nUecKuii CMBICIT IPOU3BOAHOM,
nepBooOpa3Hasi, ONpeeICHHbIN
UHTErpal; yMeHHe HaXOJUTh
acHMITOTHI Tpaduka GyHKUINY,
YMEHHUE BBIYUCIIATH POU3BOIHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMITO3UIMK (QYHKLHUH, HAXOJUTh
YpaBHEHHE KacaTeNbHOH K TpaduKky
(GyHKIHH;

YMEHHUE UCII0Ib30BaTh
MPOU3BOJHYIO JIJIsl HCCIICOBAHUS
GbyHKLUH, 111 HAXOXKICHUS
HaWIy4IlIero peleHus B
MPUKJIAIHBIX, B TOM YHCIIE
COLUANTbHO-OKOHOMHYECKHUX H
(dbm3udeckux 3amadax, s
OTIpeeSIeHUsI CKOPOCTH U
YCKOPEHUS; HAXOAUTH IUIOMIAIN U
00beMbI QUTYP C TOMOIIBIO
WHTETpaa; IPUBOIUTH IPUMEPHI
MaTEeMaTHYECKOT'0 MOACTUPOBAHHS
¢ moMoIbko aupHepeHraTbHBIX
YpaBHEHUI;

- YMETh ONIEPUPOBATH HOHATHIMHU:
KOMILJICKCHOE YHCIIO,
COTPSKEHHBIE KOMITIEKCHBIC
4Kcia, MOAYJb U apryMEHT
KOMILJIEKCHOTO yHcia, popma
3aITUCH KOMILIEKCHBIX YUCell
(reomeTpuueckasd,
TPUTOHOMETPUYECKAs U
anredpandeckas); yMeTh
MPOU3BOJUTE apu(METHIESCKIE
NEeUCTBUS ¢ KOMIUIEKCHBIMHU
YHCIaMU; TPUBOAUTE IPUMEPHL
WCTIONb30BaHHS KOMITJIEKCHBIX
4HCET;

- yMETh CBOOOIHO OTIEPUPOBAThH
MOHATHSIMU: CpeaHee
apupMeTHIeCKOe, MEIMaHa,
HanOoJbllee 1 HAUMEHbLIEEe
3HAYEHUS, pa3Max, JUCIEePCHs,
CTaHIAPTHOE OTKJIOHEHUE JULS
OIIMCAHUS YUCIIOBBIX JaHHBIX;
YMEHHUE HCCIIE0BATH
CTaTUCTUYECKHUE JIAHHBIE, B TOM
YHcie ¢ MPUMEHEHHEM
rpadUUeCcKuX METOIOB U
AIIEKTPOHHBIX CPEJICTB;
rpadUYeCKU HCCIICIOBATh
COBMECTHBIE HaOIIOICHHUS C
MOMOILBIO THarpaMM pacceuBaHUs
Y TMHEWHOM perpeccuu;
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- YMETb HaXOAUTh BEPOATHOCTH
COOBITHH C UCITOJIB30BAHUEM
rpadMueCcKUX METOI0B; IPUMEHSATh
IUISL pelIeHust 3aa49 GOpMYJIIbI
CIIOKEHUS M YMHOKEHUS
BEPOSITHOCTEH, (DOPMYITy TTOTHON
BEpOsITHOCTH, (popmyiy bepHyiny,
KOMOUHaTOpHBIE (PAaKTHI U
(hOopMyITBI; OIICHUBATH BEPOSTHOCTH
peanbHbIX COOBITHI; YMEHHE
OIIEPHUPOBATH MOHATHIMU:
cly4aifHasi BeJIMUMHa,
pacnpeiesieHre BEPOSITHOCTEMH,
MaTEMaTHYECKOE OXKHIaHNE,
JUCTIEPCHS U CTAaHIapPTHOE
OTKJIOHEHUE CIIy4ailHON BEJIUYUHBI,
(YHKIIMH pacTipeieNieHus 1
IJIOTHOCTH PaBHOMEPHOTO,
MMOKA3aTENbHOTO ¥ HOPMAJIbHOTO
pacnpezienieHuil; yMeHue
WCTIONIF30BATh CBOMCTBA
W3YYEHHBIX pacIpeeNeHui 1
pelIeHns 3a7ay; 3HaKOMCTBO C
MOHSTHUSAMU: 3aKOH OOJBIITNX YHCE,
METO/TIbI BEIOOPOYHBIX
HCCIIEA0BAHNN; YMEHUE IIPUBOUTH
MIPUMEPHI TPOSBICHHUS 3aKOHA
OOJBIINX YUCEN B IPUPOIAHBIX U
OOIIECTBEHHBIX SIBICHHIX;

- yMETh CBOOOIHO OTIEPUPOBAThH
MOHSTHAMU: TOYKA, TIPsSMasi,
IJIOCKOCTB, MTPOCTPAHCTBO,
OTPE30K, JIy4, MIOCKUM yroJl,
JBYTPAHHBIN yTOJI, TPEXTPAHHBIN
YToJ1, IEPEeCeKarouecs,
napayuiebHbIe U
CKpEILMBAIOLINECS NPSIMBIE,
napasieasHOCTh U
NEePIEHIUKYISPHOCTD MPSIMBIX 1
IJIOCKOCTEM, YroJl MEXIY
NPSAMBIMH, YTOJI MEKAY MPSIMOH 1
IJIOCKOCTBIO, YTOJI MEXTY
IUIOCKOCTSIMH; YMEHHE
WCTIONB30BaTh [IPU PELICHUH 3a7a4
M3y4eHHBIEC (DAKTHI K TEOPEMBI
IUTAaHUMETPHUH; YMEHHE OLIEHUBATh
pa3Mepsl OOBEKTOB B OKPYIKAIOIIEM
MHUpE; YMEHHE OTIEPUPOBATH
MOHSATHSIMU: MHOTOTPaHHUIK,
Ce4eHHEe MHOTOTpaHHHKa,
MPaBUIBHBIA MHOTOTPaHHUK,
npu3Ma, mupamunaa, Gurypa u
MTOBEPXHOCTh BpaIleHUs, IIUITUH/IP,
KOHYC, Im1ap, cdepa, pa3BepTka
MTOBEPXHOCTH, CEYCHUS KOHYCa 1
LWIMHIPA, TapaiieIbHbIe OCH WIH
OCHOBaHHIO, CEUEHHE 111apa,
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TIOCKOCTb, Kacaromasicst cepsl,
LWINHIPA, KOHYCa; YMEHHE
CTPOUTH CEYeHHUE MHOTOIPaHHUKA,
n300pakaTb MHOTOTPaHHUKH,
(burypsl ¥ NOBEPXHOCTH BpalllCHUS,
UX CEUEHHs], B TOM 4HCIe C
MOMOILBIO 3JICKTPOHHBIX CPECTB;
YMEHHUE IPUMEHSTH CBOWCTBA
reoMeTpUYecKuX Quryp,
CaMOCTOSITENBHO (POPMYITHPOBATH
OTIpeNeJICHHUS N3y4aeMbIX QUTyp,
BBIJIBUTATh TUIIOTE3HI O CBOMCTBAX
Y TIPU3HAKAaX TEOMETPUUECKUX
¢uryp, 060CHOBBIBATh WIN
OIIPOBEPraTh MX; yMEHUE
MPOBOJUTH KIACCUPHUKALIUIO PUTYD
M0 PAa3TUYHBIM IIPU3HAKAM,
BBITOJIHATH HEOOXOIUMBIE
JIOTIOJTHUTEIIbHBIE TIOCTPOCHHUST;

- yMETh CBOOOIHO OTIEPUPOBAThH
MOHATHSIMU: TUTOLIAb (QUTYPBI,
00BbeM (Urypbl, BEITHMYNHA yIIIa,
paccTosiHuE OT TOUYKH JO
IUIOCKOCTH, PACCTOSIHUE MEXILY
HPSMBIMHU, PACCTOSHUE MEXTY
TIOCKOCTSIMH, THIOMIATE ChHEPHI,
IUIOIAAb IOBEPXHOCTH TUPAMHU/IBI,
MPU3MBI, KOHYCa, IHIUHAPA, 00beM
Ky0a, MpsIMOYTOJIBHOTO
napaienenumeaa, MipaMubl,
MPU3MBIL, TUJINHAPA, KOHYCA, 11apa;
YMEHHUE HaXOJUTh OTHOIICHHE
00BbEMOB MOJTIOOHBIX GUTYP;

- yMEeTbh CBOOOIHO ONIEPUPOBAThH
MOHATHSIMU: IBHKCHUE,
HapajulelbHbIA IEPEHOC,
CUMMETPHS Ha TJIOCKOCTH U B
MIPOCTPAHCTBE, NOBOPOT,
peoOpa3oBaHue 1Moa00us,
no/100HbIe QUTYPBI; yMEHHUE
pacno3HaBaTh paBHbIC U IOZOOHEIE
(Gurypsl, B TOM 4HciIe B IPUPO/IE,
HCKYCCTBE, apXUTEKTYPE; YMEHUE
HCTIONB30BaTh FEOMETPUIECKHE
OTHOLICHUS, HAXOIUTh
reOMETPHYECKHE BETNINHBI
(mmuHA, yTOM, MIomanb, 00beM)
IIPY PELICHUH 3a7a4 U3 JPYTUX
y4eOHBIX IPEIMETOB H U3
pEaIbHOM KU3HU;

- yMETh CBOOOIHO OTIEPUPOBAThH
HOHATHSMU: IIPAMOYTOJIbHAS
cucTeMa KOOpJIMHAT, BEKTOP,
KOOPAWHATHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB,
[IPOM3BEIEHHE BEKTOPa Ha YHCIIO,
pasnokeHre BEKTopa 1o 6asucy,
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CKaJIIPHOE MPOU3BEICHHE,
BEKTOPHOE MPOU3BEICHUE, YTOII
MEXy BEKTOPaMHU; YMEHHE
WCTIONB30BaTh BEKTOPHBIN U
KOOPJMHATHBIA METOJI s
pEIIeHNsI TEOMETPUIECKHX 3a/1a4
3aja4 IPYrux yu4eOHBIX MPEIMETOB;
OTIEpPHUPOBATh MOHATHSIMHU: MaTPHULIA
2x2 u 3x3, onpenenuTeNb
MaTpHIIbl, FTEOMETPUYECKHIA CMBICIT
OTIPEIENIUTENIS; - YMETh
MO/JICJINPOBATH PEATbHBIC CUTYAIHN
Ha SI3bIKE MaTEMaTHUKH; COCTABIISTh
BBIpa)KEHUSI, ypPaBHECHUS,
HEPaBEHCTBA M UX CHCTEMBI 110
YCIIOBHIO 33J[auu, UCCIIeI0BaTh
MOCTPOCHHBIE MOJECTIH C
WCTIONIb30BaHUEM arlnapara
anredpsl, UHTEPIPETUPOBATH
MOJTyYeHHBIN Pe3ybTaT; CTPOUTH
MaTeMaTHYECKUE MOIEIH C
MOMOIIBI0 T€OMETPUUECKUX
MOHSATHI U BEJIMYUH, PEUIaTh
CBSI3aHHBIE C HUMHU IIPAKTHYECKUES
3aJlauM; COCTABIATh
BEPOSITHOCTHYIO MOJIEINb
WHTEPIIPETUPOBATH MTOTYUSHHBII
pe3yIbTaT; pelraTh MPUKIIaTHBIE
3aJlauM CpeCTBaAMU
MaTeMaTHYECKOTO aHAIN3a, B TOM
YHCIie COUAITBHO-9KOHOMHUYECKOTO
1 (U3UYECKOrO XapaKTepa;

- YMEHHE BbIOMPATh MOIXOISMIINN
METOA JJIs pelieHHs 3a1auH;
MOHUMaHUe 3HAYUMOCTH
MaTEeMaTHKH B U3Y4YECHUHU
MPUPOAHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBIICHUIA; yMEHHE
pacro3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKH B UCKYCCTBE, YMCHHUE
MPUBOIUTH IPUMEPEI
MaTeMaTHYECKUX OTKPHITHH
POCCHICKON U MUPOBOI
MaTeMaTHYeCKOH HayKH.

OK 02 Hcnons3oBath
COBpPEMEHHBIE CPEJICTBA
MOVCKA, aHAIIN3a U
HHTEPIPETAIUH
nH(popMaIuu, u
nH(pOpMaITHOHHBIC
TEXHOJIOTHH JIJIst
BBIMOJTHEHHS 337124
npodecCuoHaIbHON
JeSTeILHOCTH

B 00acTH IEHHOCTH HAYYHOTO
MO3HAHUS:

-COPMHUPOBAaHHOCTh
MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHO MPAKTHKH,
OCHOBAHHOTO Ha JMAJIOTe KYJIbTYP,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO
CBOET0 MECTA B MOJIUKYJIBTYPHOM
MUpE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM U
YUTATENbCKON KYJIbTYpbl KaK

- YMETh ONEPHPOBATH TOHATHSIMHU:
panroHa bHas QYHKIHS,
noka3zarenbHas QYHKIHS,
cTeneHHas pyHKIus,
sorapudmuyeckas GyHKIHS,
TPUTOHOMETpUYecKre PyHKIHH,
oOpaTHble (PyHKIMU; YMEHHE
CTPOMTH IPaMKH U3YIECHHBIX
(bYHKIMH, UCTIONB30BATh TPadUKH
TPU U3yYESHUH TPOLIECCOB U
3aBUCHMOCTEH, IPU PELICHUH 33124
U3 IPYrUX yu4eOHBIX PESIMETOB U
3a7a4 U3 peajbHOM )XKU3HH;
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CpeICcTBa B3aUMOACHCTBHS MEKAY
JIOIBMH ¥ TIO3HAHUS MUPA;

- OCO3HaHME IICHHOCTH HAYyYHOI
JeSITeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISTH MPOSKTHYIO U
HCCIIEZIOBATEIIBECKYIO IESTETHOCT
WHMBUAYaJbHO U B TPYIIIIE.
OBnasieHNe YHUBEPCATbHBIMH
yueOHBIMHU TIO3HABATEIHHBIMU
JNEUCTBUSIMU:

B) pabota c nHpOpMaIHEH:

- BIIAJIETh HABBIKAMHU TTOJTyYCHHUS
UHQOPMAIUH U3 UICTOYHUKOB Pa3HbIX
THUIIOB, CAMOCTOSITEIEHO
OCYIIECTBIATH MOUCK, aHAIU3,
CUCTEMATH3AIIUIO U UHTEPIIPETAIHIO
MH()OPMALIMH PA3IUYHBIX BHIOB U
(bopM TIpeCTaBICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMIHBIX
(dopmaTax ¢ yueToM Ha3HAUCHHS
UH()OPMALIIH U LIETIEBOH ayAUTOPUH,
BBIOHpAsi ONTUMANBHYIO (OpMY
NpECTABICHUS U BU3YyaIN3alluH;

- OLICHUBATH JIOCTOBEPHOCTb,
JIETUTUMHOCTH HH(POPMAILIUH, €€
COOTBETCTBHE TIPABOBBIM U
MOPATBbHO-3THYECKUM HOpMaM;

- UCTIONIB30BaTh CPEJICTBA
MHQOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pelLIeHNH KOTHUTHBHBIX,
KOMMYHHKATUBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C
coOroieHreM TpeboBaHuit
9PrOHOMHUKH, TEXHUKH
0e301acHOCTH, THTHEHEI,
pecypcocOepexeHusl, IPaBOBBIX U
TUYECKUX HOPM, HOPM
MHQOPMAaITMOHHOHN 0€30MaCHOCTH;

- BJIaZIeTh HaBBIKAMH PACTIO3HABAHUS
¥ 3aIIUTH HHPOPMALIUH,
UHGOPMAIMOHHOM 0€30MMacCHOCTH
JUYHOCTH

BEIpakaTh opmyraaMu
3aBHCHMOCTH MEX]Ty BETUINHAMU;
- YMETh ONIEPUPOBATH OHATHSIMHU:
TOKAECTBO, TOXKIECTBEHHOE
npeobpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpaBHEHUH
1 HEPaBEHCTB, PABHOCHIBHOCTh
YpaBHEHUH, HEPABEHCTB U CUCTEM,
painyoHalbHEIE, UPPALOHAIBHEIE,
MoKa3aTenbHbIe, CTCTICHHBIE,
JorapupMUIECKHE,
TPUTOHOMETPUYECKHUE YPABHEHUA,
HEPAaBCHCTBA U CUCTCMbI; YMCTH
pelaTh ypaBHEHUS, HEPABEHCTBA U
CHUCTCMbI C ITIOMOMIBIO PAa3JIMYHBIX
IIPUEMOB; PEIIATh YPaBHEHUA,
HEPaBEHCTBA M CUCTEMBI C
napamMeTpoM; PUMEHSTh
YpaBHEHUA, HCPABCHCTBA, UX
CUCTEMBI JIJIS pEIICHUS
MaTeMaTHYECKUX 3314 1 337124 U3
pa3NUYHBIX 00JacTel HAyKH U
pEaIbHOM KU3HU;

- YMETh CBOOOHO OTIEPHPOBATH
TIOHATHAMMU: ABHMXKCHUC,
HapajulebHbIA IEPEHOC,
CUMMETpPHS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, IIOBOPOT,
peoOpa3oBaHue Moa00us,
nmooOHbIe PUTYPHI; yMETh
pacrto3HaBaTh PaBHEIE U TOJOOHBIE
¢$urypsl, B TOM 4nciIe B IPUPO/IE,
HCKYCCTBE, apXUTEKTYPE; YMETh
WCTIONIb30BaTh TEOMETPHUECKUE
OTHOIIIEHUS, HAXOJIUTh
reOMETPHYECKHE BETUINHBI
(mmuHA, yTom, MmIomanb, 00beM)
TIPH PEIICHUH 33/1a4 U3 IPYTHX
y4eOHBIX IPEIMETOB U U3
pEATbHON KU3HU.

OK 03 IlnanupoBaTh 1
peatn3oBBIBaTH COOCTBEHHOE
poheCCHOHATIBHOE U
JUYHOCTHOE Pa3BUTHE,
HpPEANPUHIMATEIBCKYIO
JeSITENIbHOCTh B
npodeccuoHaabHOM chepe,
UCIIONIb30BATh 3HAHUS T10
(MHAHCOBOI TPaMOTHOCTH B
Pa3IMYHBIX ) XU3HCHHBIX
CUTYaIUsIX

B o0nacti 1yxoBHO-HPaBCTBEHHOTO
BOCTIMTaHUSI:

- cOopMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMUS,
3THYECKOT'O TIOBE/ICHUS,;

- CIOCOOHOCTH OIIEHUBATH CUTYAITUIO
Y IPUHUMATh OCO3HAHHBIE PEIICHIS,
OPUEHTHPYSICh HA MOPAIILHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;
- OCO3HAHHUE JINYHOTO BKJIAJA B
MOCTPOEHUE YCTOWIMBOIO
Oynyuuero;

- OTBETCTBEHHOE OTHOIICHHE K
CBOUM POJUTEISIM | (WMJIH) IPYTUM

- YMETh ONEPHPOBATH TOHATHSIMHU:
panuoHabHbIC, HPPALHOHAIBHBIC,
MOKa3aTeJbHbIC, CTEIICHHBIC,
sorapuMHUYECKuE,
TPUTOHOMETPHUYECCKUE YPAaBHEHHUS H
HEPaBEHCTBA, UX CHCTEMBI;

- yMETh ONEPHPOBATDH TOHIATHIMH:
MHOTOTPaHHHUK, CCUCHUE
MHOTOTpaHHHUKa, KyO0,
napauieNieume 1, mpu3ma,
nupaMua, GUrypa u moBEepXHOCTh
BpaIleHHs, HWINHIP, KOHYC, 1Iap,
cdepa, ceueHus QUTYpEHI
BpAIIICHHS, TJIOCKOCTb,
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YJIeHaM CeMbH, CO3AaHUI0 CEMBH Ha
OCHOBE OCO3HAHHOTO IIPHUHSATHS
LIEHHOCTEN ceMENHON KU3HH B
COOTBETCTBHU C TPATULIUSIMH
HaponaoB Poccuu;

OBnaneHne yHUBEPCATbHBIMU
PETYISTUBHBIMU ACHCTBUAMHU:

a) caMOOpTaHU3aLs:

- CaMOCTOSITENIEHO OCYIIECTBISTh
MO3HABATENBHYIO ACATENBHOCTD,
BBISBIISITH IPOOJIEMBI, CTABUTH U
(hopMyIMpPOBaTh COOCTBEHHBIC
3a/1a4¥ B 00pa3oBaTeaIbHON
JESITeIbHOCTH U YKU3HEHHBIX
CUTYyaIUsX;

- CAMOCTOSITEIIFHO COCTABIIATh TUIAaH
peteHus npoOIeMbl ¢ y4eTOM
MMEIOLUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYXHOCTEH U MIPEANIOYTCHUI;

- JaBaTh OLEHKY HOBBIM CHUTYaLlUsIM;
CHocoOCTBOBATH (POPMHUPOBAHUIO U
NPOSIBIICHHUIO IIHUPOKOH SPYIUIAN B
Pa3HbIX 00J1aCTAX 3HAHMIA,
MOCTOSTHHO TIOBBIIIATH CBOU
o0pa3oBaTenbHBIN U KyIbTYPHBIH
YPOBEHB;

Kacarouasicsi cepsl, ITHHAPA,
KOHYCa, TUIOIIA/(h TOBEPXHOCTH
MHPaMUJIBL, TIPH3MBI, KOHYCA,
WJIMHAPA, TUIOIAab chepsl, 00beM
Ky0a, IPsIMOYTOJIbHOTO
napaJieNienuIie/ia, IMPaMuIbl,
NPU3MBI, HJIHHAPA, KOHYCa, 11apa;
YMEHHUE H300pakaTh
MHOTOTPAaHHUKH U TIOBEPXHOCTH
BpAIICHHs, HX CEYCHUS OT PYKH, C
MOMOIIIBIO YePTEKHBIX
HHCTPYMEHTOB M AJICKTPOHHBIX
CpPE/CTB; YMETh PaclO3HABATh
CHMMETPHIO B IPOCTPAHCTBE;
YMETh PacIo3HaBaTh MPABIIbHBIC
MHOTOTPaHHHUKH;

- YMETh ONEPHPOBATH TIOHATHSIMHU:
HpSIMOYTOJIbHASL CHCTEMa
KOOPJIMHAT, KOOPJAHHATHI TOUKH,
BEKTOP, KOOPIUHATHI BEKTOPA,
CKaJISIPHOE MIPOM3BEACHHE, YTOI
MEX]Ty BEKTOPaMH, CyMMa
BEKTOPOB, MIPOU3BEICHUE BEKTOPA
Ha YHCII0; HAXOAUTH C TOMOIIBIO
U3yYEHHBIX (POPMYIT KOOPANHATHI
Cepe/IMHBI 0TPE3Ka, PACCTOSIHUE
MEKAY IBYMSI TOUKAMH.

OK 04 D¢ddextuBHO
B3aUMOJICHCTBOBATH U
paboTaTh B KOJIJICKTUBE U
KOMaH/Ie

TOTOBHOCTB K CaMOPa3BUTHIO,
CaMOCTOSITETIbHOCTHU U
CaMOOIIPEENICHUIO;

-OBJIaJICHHE HaBbIKAaMU y4eOHO-
HCCIIeIOBATENbCKOM, IPOESKTHON 1
COLIMAJIHOM J1eATEIbHOCTH;
OBnazeHre yHUBEpPCAIbHBIMU
KOMMYHHKAaTUBHBIMH J€HCTBUSIMU:
0) coBMeCTHAS IeATEITHHOCTD:

- IOHUMATh U UCIOJIH30BATh
NpEeuMYIIEeCTBa KOMaHIHOHU U
WUHJIUBUIyaTbHOM paboThI; -
IIPUHUMATh LIEJIM COBMECTHOM
JesITeIbHOCTH, OPTaHU30BBIBATh U
KOOPIMHHUPOBATH JEHCTBUS IO €€
JOCTHKEHHIO: COCTABIIATH TJIaH
JIEHCTBH, paclpenensITh POIH ¢
Y4ETOM MHEHHH Y4aCTHHKOB
00CcyXaTh pe3yabTaThl COBMECTHON
paboTsr;

- KOOPAMHUPOBATH U BHIMOJIHSTH
paboTy B yCIOBUSX PeaibHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYILECTBIISTH TO3UTUBHOE
CTpaTernyeckoe MoBeIeHUE B
Pas3INYHBIX CUTYALHSIX, IPOSIBIIATh
TBOPYECTBO U BOOOpakeHHe, ObITh
MHHULUATHBHBIM.

- YMETh ONIEPUPOBATH OHATHSIMHU:
CJIy4ailHbIM OMBIT U CIy4aiiHOe
COOBITHE, BEPOSITHOCTH CIYYatHOTO
COOBITHUS; yMETh BHIYUCIIATh
BEPOATHOCTH C UCIIOIH30BAHUEM
rpadUUeCcKuX METOJIOB; IPUMEHSTh
(OpPMYIBI CIOKEHUS 1 YMHOXKCHUS
BEPOSITHOCTEH, KOMOWHATOPHBIE
(hakThl 1 (OPMYITBI TIPH PEILIEHUH
3aj1a4; OlEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CITyYaifHbIMU BETMYNHAMMU;
YMEHHE MPUBOIUTH TPUMEPHI
MPOSIBJICHHSI 3aKOHA OOJBILINX
YyCel B IPUPOAHBIX U
0OIIIECTBEHHBIX SIBICHHIX;

- yMETh CBOOOIHO OTIEPUPOBAThH
MOHATHSIMU: CTETICHB C LIETIBIM
MOKa3aTeseM, KOpeHb HaTypaTbHON
CTETIeHH, CTETIEHb C PaIliOHAIbHBIM
MoKasaresieM, CTEIIeHb C
JEHCTBUTEIHHBIM (BEIIECTBEHHBIM )
MoKa3areyieM, JIorapudm Jucia,
CHHYC, KOCHHYC M TAHT€HC
MPOU3BOJILHOTO YHUCIIA,;

- YMETh CBOOOHO OIEPUPOBATH
MOHATHSIMU: TpaduK QyHKINH,
oOpaTHas QYHKLHUS, KOMIO3ULIHS
GyHKIMHA, TMHEeHHAS (YHKIINS,
KBaapaTudHas QYHKIHS,
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OBnazeHue YHUBEPCATHLHBIMU
PETYIATUBHBIMH JEHCTBUAMHU:

T) IPUHSITHE CeOs U APYTUX JIFO/ICH:
- IPUHUMATHb MOTUBBI U apPTYMEHTHI
JIPYTUX JIIOJIEH MpU aHAIIU3e
pe3yIbTaTOB AESITEIFHOCTH;

- IpU3HaBaTh CBOE MPABO U MPaBO
JIPYTHX JIFOJICH Ha OINOKHY,

- pa3BUBAThH CITIOCOOHOCTH IIOHUMATH
MU C MO3UILIMU JPYrOro YeaoBeKa

CTeTeHHast QYHKIUS C [eITBIM
MOKa3aTeseM,
TPUTOHOMETpUYECKue (PyHKIHH,
00paTHBIE TPUTOHOMETPUUECKHUE
(byHKIMHM, TOKa3aTenbHas U
sorapudmMuyeckas GyHKIUH;
YMETb CTPOUTH I'paduku QyHKUIUH,
BBIMOJIHATH IPe0Opa3oBaHus
rpadukoB (HyHKIINH;

- YMETb HCNOJB30BaTh rpaduKu
(GyHKUMH 11 U3y4EeHUs IPOLIECCOB
Y 3aBUCUMOCTEHN TP PEIICHUN
3a1a4 U3 Ipyrux y4eOHBIX
MPEIMETOB U U3 PeaibHOM KU3HU;
BBIpaXKaTh (popMynaMu
3aBUCUMOCTH MEKIY BEITMUYNHAMU;
- CBOOOTHO ONIEpUPOBATh
MOHATHSIMU: YETHOCTH (DYHKILIUH,
MEPUOIMYHOCTh QYHKIINH,
OTPaHNYEHHOCTH (YHKLIUH,
MOHOTOHHOCTb (DYHKITUH,
SKCTpeMyM (PyHKIHMH, HaUOOIIbIIIee
W HauMeHbllee 3HaYeHUs QyHKIIUH
Ha MPOMEKYTKE; YMETh IPOBOJUTH
WCCIIeIOBaHNe QYHKIHH;

- YMETh HCHOJIB30BaTh CBOWCTBA U
rpaduky QyHKIUN AT peleHns
YpaBHEHHH, HEPABEHCTB U 3a/1a4 C
napaMeTpamu; H300paxaTh Ha
KOOPAWHATHOU TJIOCKOCTH
MHOJKECTBA PEIICHNH YpaBHEHUH,
HEPAaBEHCTB M UX CHCTEM.

OK 05 OcytiecTBasTh
YCTHYIO ¥ MUCbMEHHYIO
KOMMYHUKAIIUIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @enepannu ¢
Y4eTOM 0COOEHHOCTEH
COLIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o6nactu acTeTHYECKOrO
BOCIIMTAHUS:

- 3CTETUYECKOE OTHOIICHUE K MUDY,
BKJTFOYAs 3CTCTUKY OBITa, HAYIHOTO H
TEXHUIECKOTO TBOPUECTRBA, CIIOPTA,
TpyZAa u 00IIECTBEHHBIX OTHOIICHHUIA,
- CIIOCOOHOCTh BOCITPHHUMATh
pasITUYIHBIC BUIIBI HCKYCCTBA,
TPaAUIIMKI U TBOPUYECTBO CBOETO U
JIPYTHX HAPOJIOB, OIYIIATh
SMOIMOHAIFHOE BO3JICHCTBHE
UCKYCCTBA;

- YOXKICHHOCTh B 3HAYUMOCTH IS
JIMYHOCTH M OOIIIECTBA
OTCYCCTBCHHOTO U MI/IpOBOFO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX
TpaJuLIMi U HAPOJHOT'O TBOPYECTBA;
- TOTOBHOCTB K CAMOBBIPKCHUIO B
pa3sHBIX BU/IaX UCKYCCTBA,
CTpeMJICHHE TIPOSIBIISITh Ka4eCTBA
TBOPYECKO JINUHOCTH;

OBnaneHne yHUBEPCATbHBIMU
KOMMYHHUKAaTUBHBIMH JI€HCTBUSMMU:
a) oOIIeHHe:

- YMETbH OTIEPUPOBATH MOHATHSIMH:
cpeaHee apupMeTHIECKOoe,
Me/raHa, HanOoJbIIee U
HauMeHbIIIee 3HAYCHNUS, pa3Max,
TUCTIEPCHs], CTAaHAAPTHOE
OTKIJIOHCHHE YHCIIOBOTO Habopa;
YMEHHE U3BIIEKATh,
WHTEPIPETUPOBATH HHPOPMAITHIO,
MPEJICTAaBICHHYIO B Ta0JIMIaX, HA
IUarpamMmax, rpadukax,
OTPaXKAIOLLYI0 CBOMCTBA PeaIbHBIX
MIPOLIECCOB U SIBIICHU;
MPEICTaBISTh HHGOPMAITHIO C
MTOMOIIbIO TA0JIHII U THArPaMM;
HCCIIEIOBATh CTATUCTUYECKHE
JAHHBIE, B TOM YHCJIE C
MPUMEHEHHUEM I'padUIECKUX
METOIOB U AJIEKTPOHHBIX CPEJICTB;
- YMETb ONEpUPOBATh MOHATUSIMHU:
TOYKA, IpsiMasi, INIOCKOCTbh,
MIPOCTPAHCTBO, ABYTPAHHBINA yTOI,
CKPEIIUBAIOILIUECS MPSIMBIE,
napajvienbHOCTh U
MEPIeHIUKYISPHOCTH MPSMBIX H
MJIOCKOCTEM, YToJl MEXKY
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- OCYILECTBIISITH KOMMYHHKAIIUU BO
Bcex cdepax KU3HH;

- pacio3HaBaTh HeBepOaJbHbIE
cpeacTBa OOLIEHHUS, TOHUMATh
3HAUCHHE CONMAIILHBIX 3HAKOB,
pacHo3HaBaTh MPEANIOCHUIKN
KOH(JIUKTHBIX CUTYallli U CMATYAThH
KOH(JIUKTHI;

- Pa3BepHYTO M JIOTUYHO H3JIaraTh
CBOIO TOYKY 3PEHUS C
MCIIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB.

NPSAMBIMH, YTOJI MEKAY MPSIMOH 1
IJIOCKOCTBIO, YTOJI MEXTY
IJIOCKOCTSIMH, PACCTOSHUE OT
TOYKH JI0 IMJIOCKOCTH, PACCTOSIHHE
MEX/Iy MPSMBIMHA, PACCTOSHUE
MEX/1y TIOCKOCTSIMU;

- YMEThH UCIOIB30BaTh MPU
peleHnt 3a1a4 U3yueHHbIe (HaKThI
Y TEOpPEMBI INITAHUMETPUH;, YMEHHE
OLIEHUBATH pa3Mepbl 00BHEKTOB
OKPY>KaIOIEro MUpa.

OK 06 IIposBnsaTs
FPAKIAHCKO-
NaTPUOTUYECCKYIO MO3ULIUIO,
JEMOHCTPUPOBATH
OCO3HAHHOE MTOBEJCHUE HA
OCHOBE TPaAUIIMOHHBIX
00IIIeYeIOBEYECKIX
IEHHOCTEH, B TOM UHCJIC C
Y9IETOM TapMOHHU3AINH
MEKHALMOHAIBHBIX U
MEKPETUTHO3HBIX
OTHOUIEHUH, IPUMEHATH
CTaHAAapThI
AHTUKOPPYILUOHHOTO
TIOBEICHUS

- 0CO3HaHHE 0OYJIAIOTITUMUCS
POCCHUICKOM TpaXKJaHCKOMN
UJACHTUYHOCTH,

- [IETICHANIPABICHHOE Pa3BUTHE
BHYTPEHHEH TIO3UITUH JTHIYHOCTH Ha
OCHOBE JTyXOBHO-HPaBCTBEHHBIX
ueHHocTeil Haponos Poccuiickoit
®denepaunuu, ICTOPUUYECKUX U
HAIIMOHAJIBHO-KYJILTYPHBIX
Tpanuiuii, GOpMHUPOBaHNE CHCTEMBI
3HAYNUMBbIX ICHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, aHTUKOPPYILMOHHOTO
MUPOBO33PEHHS ITPABOCO3HAHWS,
JKOJIOTHYECKON KYJIBTYPHI,
CIIOCOOHOCTH CTaBUTh LI U
CTPOUTH KUZHEHHBIE TUIAHBL;

B wacTu rpaxmaHCKOTO BOCITUTAHMS:
- OCO3HaHHE CBOUX
KOHCTUTYUHWOHHBIX IIpaB U
0053aHHOCTEH, YBOXKEHHE 3aKOHA U
NPaBOIOPSIIKA,;

- IPUHATUEC TPAJUITUOHHBIX
HAIIMOHAJBHBIX, O0IIEYETIOBEYSCKUX
TYMaHHCTHYECKUX U
JEMOKPATUUECKUX [ICHHOCTEHH;

- TOTOBHOCTDH IMPOTUBOCTOATH
UJICOJIOTHH DKCTPEMH3MA,
HaIlMOHAJIN3Ma, KCeHOPOoOHH,
JUCKpUMHUHAIUU 110 COLAJIbHBIM,
PEITUTHO3HBIM, PACOBBIM,
HAIIMOHAJIBHBIM MPU3HAKAM;

- TOTOBHOCTB BECTH COBMECTHYIO
JIeSITEIIbHOCTL B HHTEpECax
TPa)XTaHCKOTO OOIIEeCTBa,
Y4aCTBOBATh B CaMOYIIpaBJICHHUU B
o011eo0pa3oBaTeIbHON OpraHu3auu
U JIETCKO-FOHOIIIECKUX
OpraHH3aIHsX;

- YMEHHUE B3aHMOJICHCTBOBATS C
COIMAILHBIMU HHCTHTYTaMH B
COOTBETCTBHH C UX QYHKIUSIMH U
Ha3HauYCHHUEM;

- TOTOBHOCTh K TYMaHUTAPHOW U
BOJIOHTEPCKOU JIeATENLHOCTH;
NATPUOTHYECKOTO BOCITUTAHMS:

- YMETh OIIEPUPOBATh IOHITHUAMHU:
HPAMOYTOJIbHAs CUCTEMA
KOOPAWHAT, KOOPAUHATHI TOUKH,
BEKTOp, KOOPAWHATHI BEKTOpa,
CKaJIAPHOE IIPOU3BEIEHHE, YOIl
MEXy BEKTOPaMH, CyMMa
BEKTOPOB, IIPOU3BEJICHUE BEKTOPA
Ha YUCIIO; HAXOJIUTh C TIOMOIILIO
W3YUYCHHBIX GOPMYIT KOOPIHATHI
cepeIMHBI OTPE3Ka, PACCTOSIHUE
MEX]y ABYMSI TOUKaAMH;

-yMETb BBIOMpATh NOAXOIAILNI
W3yUYCHHBIH METO/ AJISl peICHHS
3aJa4uu, paclo3HaBaTh
MaTeMaTHueckue (HakThl U
MaTeMaTHYECKHE MOJIEIH B
MPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B ICKYCCTBE; YMCHHE
MPUBOJIUTH MTPUMEPEI
MaTeMaTHYECKUX OTKPBITUI
POCCHUICKON U MUPOBOI1
MaTeMaTHYECKON HayKH.

- YMETh ONIEPUPOBATH OHATHIMHU:
CIIy4aliHBbIH OTBIT U CITy4aiHOE
COOBITHE, BEPOSITHOCTH CIYy4YaitHOTO
COOBITHS; YMETH BEIYUCIISTH
BEPOSITHOCTD C HCHOIBb30BAaHUEM
rpadMueCcKuX METOJIOB; TPUMEHSATH
(hOPMYJIbI CIIOKESHHS U YMHOXKCHUS
BEPOSITHOCTEH, KOMOWHATOPHBIE
(hakThl 1 (HOPMYITBI TIPH PEIICHUH
3aj]a4; OLEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CITy4ailHBIMHU BeTMYNHAMU;
yMEHHUE MPUBOIUTH TPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIHX
YHCeN B IPUPOIHBIX U
0OILIECTBEHHBIX SABJICHUIX.
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- chopMHPOBAHHOCTH POCCUICKOM
TPaXXTaHCKON HIEHTHYHOCTH,
MaTPUOTH3MA, YBAKEHUS K CBOEMY
HapOy, YyBCTBA OTBETCTBEHHOCTH
niepen PoguHol, TopoCcTH 3a CBOM
Kpaii, cBoro PosivHy, CBOH S3BIK U
KYJIBTYPY, MPOILIOE U HACTOSIIES
MHOTOHAIIMOHAIILHOTO HApo/1a
Poccuu; - IeHHOCTHOE OTHOIICHHE K
rOCY/IapCTBEHHBIM CHMBOJIAM,
UCTOPUYECKOMY U MPUPOTHOMY
HacJIeIuI0, TaMATHUKAM, TPAAULIUAM
HapoA0B Poccuu, JOCTHXKEHUSAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE,
TEXHOJIOTUAX U TPYAE;

- uIeiHas YOS KICHHOCTD,
TOTOBHOCTH K CIIY’)KCHUIO U 3allUTE
OtedecTBa, OTBETCTBEHHOCTH 32 €r0
cynp0y;

OCBOCHHBIE 00YYAIOIMHUCS
MEXTIPEAMETHBIC TTOHATUS U
YHHUBEpCaIbHbIE YIeOHBIEC AEHCTBUS
(perynsaTuBHBIC, TTO3HABATEILHBIE,
KOMMYHUKATHUBHEIC);

- CITIOCOOHOCTh MX MCIIOIb30BAHHUS B
MO3HAaBaTEJIbHOU U COLIMATIBHOU
MIPaKTHKE, TOTOBHOCTH K
CaMOCTOSITETLHOMY TIJIAHHPOBAHUIO
U OCYIIECTBJICHUIO YICOHOM
JIESTEIIbHOCTH, OPTaHU3aITUI
y4e0HOTO COTPYJHHYECTBA C
neaarort4yeCKuMu paGOTHI/IKaMI/I u
CBEpPCTHHUKAMHU, K y4aCTUIO B
MOCTPOSHUH MHIUBUIYAIbHOM
o0pa3oBaTenbHON TPAESKTOPHH;

- OBJIaJICHUE HaBBIKaMHU y4eOHO-
UCCIEeI0BATEIBCKON, IPOCKTHON U
COIMATTLHON ICATCIHHOCTH.

OK 07 ConeticTBOBaThH
COXPaHEHUIO OKPYKaIOIIeH
CpPeIbL,
pecypcocOepeKkeHuIo,
MPUMEHSTh 3HAHUSA 00
VM3MCHCHUU KJIMMATa,
MIPUHIIUTIBI OEPEKITUBOTO
MPOU3BOACTBA, 3PPEKTUBHO
JIECTBOBATH B
YpEe3BBIYAMHBIX CUTYAIHSIX

- He IPUHUMATh JeHCTBUS,
MIPUHOCAIINE BpEJl OKpYykKarolleu
cpene;

- YMETh MPOTHO3UPOBATH
HeOJ1aronpUsTHBIE SKOJIOTUUECKUE
MOCJIEACTBUS MPEANPUHIMAEMBIX
JIeHCTBUM, IPEOTBpAILATh UX;

- PacCUIMPUTH OIBIT AEATEIBHOCTH
9KOJIOTUUECKON HAIIPaBIEHHOCTH; -
pa3pabatbiBaTh IJIaH PELICHUS
npoOJIeMbI C YUETOM aHaJIH3a
UMEIOIIUXCS] MATEPUAITBHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYILECTBIISITH LieJICHAIPABICHHBIH
TIOMCK TIEpeHOCca CPEACTB U CrIOco00B
JOeHcTBUS B IPOECCUOHAIBHYIO

cpeay,

- YMETh ONIEpPUPOBAThH TTOHSATHIMU:
(dhyHKIHS, HETIpepbIBHAS (DYHKITHS,
MPOU3BOIHAS, TIEpBOOOpa3Hasl,
OTIPE/ICTICHHBIN HHTETPAT;, YMETh
HAXOJIUTh MPOU3BOIHEIC
AJIEMEHTAPHBIX (YHKITHIA,
WCTIOJNB3YS CIIPAaBOYHBIC
MaTepHaJbl; UCCIEA0BATh B
MPOCTEHINUX Caydasx QyHKIMH Ha
MOHOTOHHOCTb, HAXOJIUTh
HauOO0JIbIINE ¥ HAUMEHBIIINE
3HauYeHUs (PyHKIIUH; CTPOUTH
rpaduKy MHOTOYJICHOB C
WCTIONIb30BaHMEM allnapara
MaTEeMaTHYECKOT0 aHaJIN3a;
MIPUMEHSATH POU3BOIHYIO TIPH
pelIeHny 337134 Ha IBUKCHIE;
peliaTh NpakTUKo-
OpPHECHTHPOBAHHBIC 321241 HA
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- YMETb NIEPEHOCUTD 3HAHUS B
MO3HABATENHHYIO U MPAKTHIECKYIO
00JacTH KU3HEICATEIBHOCTH;

- Ipe/IaraTh HOBBIC MPOCKTHI,
OIIEHMBATH UJIEU C TTO3UITUN
HOBH3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

- IaBaTh OIIEHKY HOBBIM CUTYAIIHIM,
BHOCHTH KOPPEKTHBHI B
JIeATEIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3YIbTATOB LICTISIM.

HauOOJIBIINE ¥ HAUMCHBIIINE
3HAYCHUS, HA HAXOXK/ICHHE TTYTH,
CKOPOCTH U YCKOPEHHS;

- YMETh OTICPUPOBATH MOHSATHSIMH:
JIBIDKEHHE B TIPOCTPAHCTBE,
Mo100HbIe UTYPHI B
MPOCTPAHCTBE; UCIIOIB30BATh
OTHOIIIEHUE TLIOIIaIeH
TTIOBEPXHOCTEH 1 00HEMOB
NOJ00HBIX (GUTYp MPH PELICHUN
3aj1ay;

- YMETh BBIYUCIIATH
reOMEeTPHUYECKHE BETMINHBI
(mmuHa, yromu, miomanb, 00beM,
TIJIOIIATH TIOBEPXHOCTH),
WCTIONB3YS M3y4YeHHbIE POPMYIIBI U
METOMBI.

BBITIOJTHCHHBIX Pa0OT.

[IK 2.1. ConoctaBisTh
MOJIy4YEeHHBIE JaHHBIE CO
CMEHHO-CYTOYHBIMHU
IaHaMu-TpadukamMu
(3amaHusAMHn),
MIPOU3BOICTBEHHBIMHU
MpOrpaMMaMH.

[IK 3.2. IIpoBouTH
JTMArHOCTHUKY U
MOHI/ITOpI/IHF
MPaBUIILHOCTH X0/
HpOI/IBBOI[CTBeHHOFO
mporiecca.

HCTOYHHUKOB, CAMOCTOSTEIIEHO
OCYLIECTBIISATh MMOUCK, aHAJU3,
pacy€Thl, CHCTEMATU3AIINIO
JIAHHBIX;

-pemaTth MPUKIIAIHbIC 337a91 B
o0act npodeccuoHanbHOMI
JIeITCIIbHOCTH.

[Ipodeccuonanbubie YmMenus 3HaHus
KOMITICTCHIINH
[IK 1.3. IIpou3BoauTH - BJIAJI€Th HABBIKAMH MOJYYEHUS -3Ha4YeHHUEe MaTEMATHKU B
MOHUTOPHHT uH(pOpPMAIIUN U3 TEXHUYECKUX npodeccrnoHanbHOM

JeSITeIbHOCTH U IPU OCBOCHUU
OCHOBHOM MpoQeCCHOHANTBHON
00pa30BaTeNbHON MPOTrPaMMBI;
-3HAHUE OCHOBHBIX
MaTeMaTHYeCKUX METOJIOB
pelIeHUs IPUKIAIHBIX 33724 B
obmactu mpodeccruoHaTbHON
JeSITeNbHOCTH,

-3HAHUE OCHOBHBIX MOHATUH U
METOJIOB MAaTeMaTUYECKOTO
aHanu3a, TUCKPETHOU
MaTeMaTuKHU, TMHEHHOI
anreOpbl, TCOPUU BEPOSTHOCTEH
Y MaTEeMaTUYECKON CTaTUCTUKHU.

- JMYHOCTHBIC PC3YJIbTAThI

JInyHOCTHBIE PE3YNIbTATHI Ko muuHOCTHBIX
peanu3aluy MporpaMMbl BOCTITAHUS " pe3yIbTaTOB
(Oeckpunmopuwi) peanuzanuu
MIPOTPaMMBI
BOCITMTaHHUS
Oco3Hamui ceds rpakTaHMHOM U 3aIIUTHUKOM BEJIMKON CTPaHbI JIP 1

3 Vkasvisaiomes 6 coomeemcemeuu ¢ @PIOC CIO peanusyemoii npogheccuu/cheyuanbnocnmu;
4 Mpueodsmes KoObl IUYHOCIMHBIX PE3YIbMANO8 Pearu3ayuy RPO2PaMMbL OCNUMAHUS U C Y4emoM 0CcObeHHOCmel
npogeccuu/cneyuanvrocmu 6 coomgemcmeuu ¢ Ipunosicenuem 3 I10O0IT
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['oTOBBIN HCTIONB30BATh CBOW TUYHBIN U MPO(eCCHOHAIBHBIN MOTEHIIUAN JIJIs
3alIMThl HAIIMOHAJIBHBIX HHTEpecOB Poccuu

JP 2

JIEMOHCTpUPYIOIIUN IIPUBEPKEHHOCTh K POJHON KYJBTYPE, HUCTOPUYECKOMU
amMsATH Ha OCHOBE JII00BU K PoauHe, porHOMY Hapoay, MaJlol poAMHE, MpH-
HATHUIO TPAJIULIHUOHHBIX LICHHOCTEH MHOTOHALIMOHAILHOTO Hapoaa Poccun

JIP 3

[IpuruMaronuii cemelHble IIEHHOCTH CBOEr0 HAapoa, TOTOBBIM K CO3IaHUIO
CEMbU U BOCIMTAHUIO JCTECH; IEMOHCTPUPYIOILUMM HENPUATHE HACUIUSA B
CEMbE, yX0Jla OT POJAMTEIILCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOILIEHUH CO
CBOUMH NC€THMHU U UX q)HHaHCOBOFO CO,Z[ep)KaHI/IH

JIP 4

3aHUMAIOMMUK aKTUBHYIO TPaKIAHCKYIO IMO3UIMIO M30HMpaTess, BOJOHTEpa,
0O0IIIECTBEHHOIO AEATENS

JP 5

[IpuHUMarOmUi e U 3a1a4d HaYyYHO-TEXHOJIOTMYECKOr0, YJKOHOMUYECKO-
ro, wuH(popMalMoOHHOro pa3Butus Poccun, roroBblii paboTath Ha UX
JOCTH>KCHUE

JIP 6

['oTOBBINT COOTBETCTBOBATH OXKHMJAHUSIM padboToAaTeNel: MPOCKTHO MBICIIS-
i, 3QPEKTUBHO B3aMMOACUCTBYIONINI C YIEHaMHU KOMAaHJIbI U COTPYIHU-
YaIOUUd ¢ JAPYTMMH JIFOJABMH, OCO3HAHHO BBITIOJHSIONINN MPOQECCHOHAb-
Hble TpeOOBaHUS, OTBETCTBEHHBINA, MYHKTYaJIbHBIN, TUCIUIUIMHAPOBAHHBIN,
TPYIOTIOOUBBIN, KPUTHYECKH MBICIAIINN, HAIEJICHHBIM Ha JOCTH)KECHHE I10-
CTaBJICHHBIX II€JIEH; JEMOHCTPUPYIOIINNA MPOPECCHOHATBHYIO KU3HECTOM-
KOCTb

JIP 7

[TpusHaronwii 1IEHHOCTh HEMPEPHIBHOTO 00pa30BaHUs, OPUCHTHPYIOITUIHCS B
M3MEHSIONIEMCSl PhIHKE Tpyna, u30erarmommii 06e3padoTHIlbl; YIpPaBIISIOIINN
cOOCTBEHHBIM MPOPECCUOHATHHBIM Pa3BUTHEM; pe(ICKCUBHO OLICHUBAIOITUI
COOCTBEHHBIN )KM3HEHHBIN OTIBIT, KPUTEPUU JIMYHOH YCTIEUTHOCTH

JIP 8

Y BaKarIMi 3THOKYIbTYPHBIE, PETUTHO3HBIE ITPaBa YEJIOBEKA, B TOM YHUCIIE C
0COOEHHOCTSIMH Pa3BUTHSL; LIEHAIINN COOCTBEHHYIO U UYXKYI0O YHHUKAJILHOCTh B
pa3IMYHbIX CUTYaIUsX, BO BceX (opmax u BUAax AESITEILHOCTH

JIP9

[IpuHUMarOmMi aKTUBHOE Y4YacCTHE B COLMAIBHO 3HAYMMBIX MEPOIPUATHSAX,
COOTIOIAOIINIT HOPMBI MTPABOMOPSIKA, CICIYIOIIUHA HaeanaM IPaIaHCKOTO
obmecTBa, obecrieuyeHHst 0e30MacHOCTH, MpaB M cBoOoxa rpaxaan Poccuu;
T'OTOBBII 0Ka3aTh IOICPKKY HYKIAFOIHMCSI

JIP 10

JlosbHBIN K YyCTAHOBKAM M MPOSIBIICHUSM MPEJCTABUTENEH CYOKYIBTYp, OT-
JII/I‘IaIOH_II/Iﬁ HX OT IpynIl ¢ ACCTPYKTUBHLIM W JICBUAHTHBLIM ITOBCACHUCM

JP 11

JIeMOHCTpUPYIOMIMIT HENPUATHE U MPEAYNPEKAAIOMNN COLMAIBHO OMACHOE
MOBEJICHUE OKPY>KAIOIINX

JIP 12

CrocoOHBI  MCKAaTh HYKHbIE HCTOYHHUKM HH(pOpMalMM U  JaHHBIE,
BOCIPUHUMATh, aHAJIM3UPOBATh, 3alIOMUHATHh U TepeqaBaTh HHPOPMAIUIO C
MCIOJIb30BaHNEM IU(POBBIX CPEACTB; MPEAYNpPEKAAONINi COOCTBEHHOE U
qy»0€ JECTPYKTUBHOE ITOBEACHHUE B CETEBOM IIPOCTPAHCTBE .

JIP 16

['ubxo pearupyrommii Ha MOSBIECHNUE HOBBIX ()OPM TPYIOBOH JEATEIHHOCTH,
TOTOBBIN K KX OCBOCHUIO

JP 17

1.4. KosimuecTBO 4aCOB HA OCBOCHHUE MPOrPAMMBbI IMCUMILINHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku ooy4varomerocs 340 yaca, B TOM YHCJIC:
00s13aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs 340 4acos;

npakTU4ecKor pabotsl 114 yacos;
KOHCYJIbTaIIMs 2 Yaca.
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DK3aMeH — 6 4acoB
Hrorosas arrecranus B popme auddepennnansaoro 3auéra 3a I cemectp u
sk3aMeHa 3a Il cemectp

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUTLTAHBI

2.1. O0beM y4eOHOM IMCUMIIMHBI M BUABI Y4e0HOil padoThl

Bun yueOHo# padoThI Oovem uacoe
MakcumanbHas ydyeOHasi Harpy3ka (Bcero) 340
Oos3aTesibHAsE AyIUTOPHAS y4eOHasi HArpy3ka (Bcero) 340
B TOM YHCJIE:
TEOPETUUECKUE 3aHATUS 218
MPAKTUYECKUE 3aHATHUS 58
po¢eCCHOHAITBPHO-OPUEHTHPOBAHHOE COJIEPKaHUE 56
KOHCYJIbTalUs 2
IIpomexyTouHas aTTrecTanus (3K3aMeH) 6
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2.2. TemaTu4ecKkuil TUIaH U COAEpKaHue 00111e00pa30BaTEIbHON JUCITUTUINHBI __ MaTeMaTuka

HaumeHosarue

HaunmeHoBaHue Conepxanue y4eOHOro MarepuaJa, 1ad0opaTopHbie H IPaKTHYECKHUE O0beM yacos Yposenn OK, IIK,
pa3aesioB U TeM padoThI, caMOCTOsITeIbHAS padoTa 00y4YaoImmXxcsi, KypcoBasi pador OCBOCHUSA Jp
(mpoeKT) (eciu npedycmompernt)
1 2 3 4 5
Pa3zpen 1. 20
IToBTOpEeHue Kypca
MaTeMaTHKH
OCHOBHOM LIKOJIbI
Tema 1.1. Coneprkanue yueOHOro mMaTepuana
Llenu n 3apaun
MaTeMaTUKU [IpU ba3oBble 3HaHUS U yMEHUs 110 MaTEMATUKE B IIPO(PECCUOHATILHON U B 2 1,2
OCBOEHUU MOBCETHEBHOM JIeATEIHHOCTH.
CHEIHATIbHOCTH
Tema 1.2 Conepxanue yueOHOro maTepuaia
Yucna U BBIUUCIICHUS.
Bbl%ameHHH 1 I%I‘/'ICTBH;I Ha/J[ IOJIOKUTENEHLIMU M OTPULATEILHBIMI YMCIaMU, 2 2
[peObpa3OBAHMS OOBIKHOBCHHBIMH U JICCSITHYHBIMH IPOOSIMIL.
JleiicTBus co cTeneHsMu, (POPMYIIbI COKPAIIICHHOTO YMHOKCHHUS.
Tema 1.3. Conepxanue yueOHOro maTepuaia
I'eomerpus Ha
IIOCKOCTH ITpakTHYeCcKoe 3aHATHE ¢ NPOJPeCcCHOHATLHO-0PHEHTHPOBAHHBIM 2 3
cojiepKaHueM
Pemenne reomerprueckux 3agau ¢ NpohecCHOHaIbHBIM COJIEPIKaHUEM.

Tema 1.4 CozepskaHue yueOHOro MaTeprana OK-01,
IIpoueHTHEIC TTpoCThIE IPOLIEHTHI, Pa3HBIE CIIOCOOBI X BHIUMCIICHUS. CIIO/KHBIE TIPOLIEHTH 2 3 OK-04"
BBIYHCIICHUS -Va,

OK-05,
IMIpakTHyeckoe 3aHATHE OK-06
OK-07
Pemienue 3amay Ha MPOLIEHTHI 2
ITK-1.1,
Tema 1.5 Conepxanue yueOHOro maTepuaia [IK-2.1.,
[1K-3.1
YpaBHEHUSA 1 JIuHelnble, KBaApaTHEIE, APOOHO-IMHEAHbIC yPAaBHEHHS U HEPABECHCTBA 2 3
HEPABEHCTBA
JIP-1-12
Tema 1.6 CoaepxaHue y4eOHOro mMatepuana JIP- 116_7 JIP-
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CucreMbl ypaBHEHUH U

CnocoObl penieHusi CUCTEM JTMHEUHBIX ypaBHeHUU. [loHsaTus: matpuna 2x2 u

HEPaBEHCTB 3x3, onpegemurens MaTpuibl. Meron I"aycca. CuCTeMBI HETMHEHHBIX
ypaBHeHHH. CHCTEMBI HEPABEHCTB
Tema 1.7 Conepxanue yueOHOro marepuaia
BxoHOM KOHTPOJIb BXOAHOH KOHTPOIIL 2
Brruucnenus u npeobpa3oBanus. YpaBHEHUs U HepaBeHCTBa. [ 'eomeTpust Ha
IIOCKOCTH
Paspnean 2.
IIpsimble n 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Conepxanue yueOHOro marepuaia
OCHOBHBIC TTOHATHS  Tpesver cTepeoMeTpri. OCHOBHbIE OHATHA (T0UKa, pAMas, INIOCKOCTD, 2
CTEPEOMETPHUH. 0 I
P npocTpaHcTBO). OCHOBHbIC aKCHOMBI cTepeoMerpun. Ilepecekaromuecst,
aCIOJIOKCHAC | apaenbHBIE U CKPEIMBAIOLIMECS IPAMbIE. [IpU3HAK U CBOWCTBO
HPAMBIX U TIIOCKOCTEN | cxperuBaromumxcs NpssMbIX. OCHOBHBIE IIPOCTPAHCTBEHHBIE (PUTYPEL.
Tema 2.2. Conepxanue yueOHOro marepuaia
[lapannenbHocTh [TapasienbHbIE TpsAMas U IIOCKOCTh. ONpeaenenne. IIpusHak. CBONCTBa (C 6 OK-01,
TPAMBIX, IPAMOM M | jokasarenbctBoM). [Tapamtensable miockoctd. Onpenenetue. [Ipu3Hak. OK-03,
IIOCKOCTH, CoiicTBa (¢ noKa3aTenbcTBOM). TeTpasap u ero snemeHTsl. [lapannenenumnen OK-04,
TIOCKOCTE ¥ ero d1eMeHTsL. CBOMCTBA POTUBOIOIOXKHBIX IPaHeH U JHArOHaIeH OK-07
napasienenunena. [locrpoenue ceuennii. Pemenue 3amay.
IK-1.1,
Tema 2.3. Coaepxkanue yueOHOro MaTepuana [IK-2.1.,
IleprieH IMKYIAPHOCTD IK-3.1
TPAMBIX, IPAMOM U MTTeprenanKyIspHbIC IpsMBbIC. [[apallieIbHbIC MPMbIC, ICPICHIUKYISIPHBIC K 2
IJIOCKOCTH, IUIOCKOCTH. TIpHU3HAK MePIeHANKYISAPHOCTH MPSIMON M IUIOCKOCTH.
TIIOCKOCTCH JlokazatenbcTBo. [lepneHanKyIsp 1 HakIoHHast. [IepIeH MKy IspHbIe HP1-1-12f)
II0CKOCTH. [IpU3HAK MEPIEHIUKYIIIPHOCTH IIOCKOCTEMH. JIoKa3aTenbCeTBO. JIP- 167, JIP-
Tema 2.4. Coaeprxkanue yueOHOro MaTepuana
Teopema o Tpex 4

MEPIEHIUKYIISIPAX

Teopema o Tpex nepneHauKysapax. JlokazaTeabCTBO. YOI MEXIY NPSIMON U
IIJIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSAMU

Tema 2.5.

IMpakTnyeckoe 3aHsiTHE ¢ NPOPECCHOHATLHO-OPUEHTHPOBAHHBIM
cojiep:KaHNeM
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[TapannensHele, Axcuombl crepeoMeTpui. [lepneHIuKyIsipHOCTh TPSAMOU U TNIOCKOCTH, 4
NEPNCHAUKYIIAPHBIC, MnapaiCJIbHOCTb ABYX MPSIMBIX, H?pHGHI[I/IKy.H}IpHBIX IIJIOCKOCTH,
CKpelrBaloIuecs NEePIEeHIUKYIAPHOCTD MIOCKOCTEM
npsiMble
Tema 2.6. Coneprkanue yueOHOro mMaTepuana

Pemenne 3anad. KonTtpoanHas pa6ora 1o 2 pa3jeiy 2
[IpsiMbIe U MIIOCKOCTH B
TPOCTPaHCTBE «IIpsIMBIE ¥ TLIOCKOCTH B IIPOCTPAHCTBEY.
Pa3nean 3.
Koopaunarts! u
BEKTOPbI 16
Tema 3.1 Coaeprxkanue yueOHOro MaTepuana
HlexapToBbl JleKapTOBLI KOOPANHATHI B IIPOCTPAHCTBE. IIPOCTEHIINE 3a1auK B
KOOpAHNHATLI B KOOpAuHAaTax. PaccTosHUE MEXTY JABYMs TOYKAMH, KOOPAMHATHI CEPEINHbI
MPOCTPAHCTBE. oTpesKa 4
PaccrosiHne Mexny
JBYMS TOUKAMHU.
OOPJAMHATHI
CepeMHbI OTPE3Ka
Tema 3.2 Coneprkanue yueOHOro MaTepuana
Bekropbl B Bektopsl B mpocTpancTBe. CI0KEHNE U BBIYUTAHUC BCKTOPOB. Y MHOXKCHHC 85:8%’
IIPOCTPAHCTBE. BekTopa Ha uncio. Kommnanapueie BekTopsl. CKaIsipHOE IPOU3BEACHUE 6 OK-04"
y BEKTOPOB. Pa3jioxkeHne BEKTOpa 10 TPEM HEKOMILIAHAPHBIM BEKTOPAM. OK-07
o’ M(G:)K,Z[y KoopauHaThl BeKTOpa, CKANAPHOE MPON3BEICHHE BEKTOPOB B KOOPIMHATAX,
BEKTOPAMH. LKATIPHOC | o1 Mexk /1y BeKTOPAMH, YTOJI MEKIY HPSIMOMN M IUIOCKOCTBIO, YOI MEXY K-1.1
IIPOU3BCACHUC IUTIOCKOCTSIMU. Y paBHEHHUE IIOCKOCTH. | '@OMETPpUIECKHIT CMBICIT OTIPECITATEIISI K21
BeKTOpOB 2X2 HI<- 3 17
Tema 3.3 Coneprkanue yueOHOro mMaTepuana
JIP-1-12
IIpakTHKo- ITpakTH4ecKoe 3ausTHE ¢ NPO(PecCHOHATLHO-0PHEHTHPOBAHHBIM 4 JIP-16, JIP-
OPHCHTHPOBAHHBIC | conepskanmem 17
3a1a4M Ha
KOOpAMHATHOU KoopauHarHas mI0cKocTs. BelurciieHrne pacCTosiHUi U IIIomaaen Ha
TTIOCKOCTH IIOCKOCTH. KOIMYECTBEHHBIE PACUETHI
Tema 3.4 Conepxanue yueOHOro maTepuaia
Pemenne 3anau. KonTtpoanHasi paGoTa 1o pasaeiy 3
Koopaunatst u
BEKTOPBI 2

«KoopauHaTel 1 BEKTOPBI»
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Pa3pea 4.

CreneHn U KOPHH. 18
Crenennasi GyHKIHS
Tema 4.1 Coneprkanue yueOHOro mMaTepuana
Crenennas dynkuus, TToHsTHE KOPHS N-O1 CTENICHH U3 JACHCTBHTCIBHOTO JHCiIa. DYHKINA y=VXN UX
€C CBOUCTBA cBolicTBa U rpaduku. CBONCTBA KOPHS N-OM CTENEHH 4
Tema 4.2 Coaepxkanue yueOHOro MaTepuana
IIpeoOpasoBanue TTpeoGpa3oBaHKe HPPaLMOHAIEHBIX BEIPaKEHNN 4
BBIPA)KCHUI C KOPHIMH
N-OM CTENeHn
Tema 4.3 CoJepxaHue yueObHOro MaTepuana OK-01,
0OK-02,
C;gg;gg%gﬁgf;ﬁ ¢ [TIoHsATHE CTEIICHH C JIFOOBIM paliiOHAIbHBIM I0Ka3aTelIeM. CTCIICHHBIC 8%%:82’
Il KIIMY, UX CBOMCTBA U IrpauKu ’
JEACTBUTEIbHBIM bynKuum, padp 2 OK-05
MOKa3aTeNsIMU OK-07
Tema 4.4 CojepkaHne yueOHOro MaTepHana [IK-1.1,
IIK-2.1.,
Pemenue PaBHOCHIILHOCTH MPPAlMOHAIBHBIX yPaBHEHUH U HEPABEHCTB. METOIBI UX IIK-3.1
MppanroOHaIbHbIX pelenus. Pelenne uppaoHanbHbIX YPAaBHEHUI U HEPABEHCTB
YpaBHEHUH U 6
HEPABEHCTB
P JIP-1-12,
Tema 4.5 Copnepxanue yueOHOro Marepuala JIP-16, JIP-
Crenenn 1 KOpHH. Kontpoabnas paGora o pasaeny 4 2 17
Crenennast QyHKIHS
«Crenenu u kopHu. CtereHHast GyHKITUS
Pazpea 5.
IHoka3aTenbHas
pynkuus 18
Tema 5.1 Coneprkanue yueOHOro mMaTepuana
IlokasarebHas CreleHb ¢ IPOM3BOIILHBIM JCHCTBUTEIBHBIM IIOKa3aTeneM. ONpeecHue 4 OK-01,
(ynkims, ee cBoficTsa TOKa3aTeIbHOM QYHKIMH, e¢ CBOICTBA U IpaduK. 3HAKOMCTBO C IPUMEHEHHEM OK-02
TOKa3aTeabHOM (yHKIUK. PelleHne nmokasarenbHbIX YpaBHEHHI ’
(GyHKINOHATIBHO-TpaQUUECKIM METOZOM OK-03,
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Tema 5.2

OK-04,
Peenne CoiepKaHKE yueOHOro MaTepuana OK-05,
HOKa3aTeHByBIX OK-07
yYpaBHEHUM U
HEpaBEHCTB IIpakTH4eckoe 3aHATHE K11
Knaccudukanus nokasaTenbHbIX ypaBHEHHI 8 IIK-2.1.,
Pelenye nokasarebHbIX YpaBHEHUI [1K-3.1
[Ipocreiimune noka3areabHble HEPABEHCTBA
Peuienne noka3areabHbIX HEPABEHCTB
Tema 5.3 Coneprkanue yueOHOro mMaTepuana
JIP-1-12,
Cucrempl Pelenne CUCTeM MOKa3aTeabHbIX ypaBHEHUH JIP-16, JIP-
TIOKa3aTENbHbIX
YpaBHEHUI 4 17
Tema 5.4 Coneprkanue yueOHOro mMaTepuana
Pemenue 3anau K 2
: OHTpOJIbHas1 padoTa nmo pasaeay 5
[TokazaTenbHas p P pasaeny
bymxims «[ToxaszarensHas QyHKIUSI»
Pa3nean 6. 30
Jlorapugmnbl.
Jlorapugpmunueckasn
YHKIHSA
Tema 6.1 Coneprkanue yueOHOro MaTepuana
Jlorapucm uncra. JTorapudm uncna. J[eCATHUHBIN U HaTypalbHbIA JIOrapU(pMbI, YUCIIO € 4
JecaTuunbii u
HATypaJIbHBIN
Jorapu@msbl, YUCIIO €
Tema 6.2 Conepxanue yueOHOro maTepuaia
CBOHC%”&%%?%@MOB- CsoiicTsa norapumoB. Onepanus 1orapu@MupoBaHus. 6
norapupMUpPOBaHUS
T OK-01,
ema 6.3 Conepxxanue yueOHOro maTepuaia
OK-02,
Jlorapndmuteckas  ~Jorapudmudeckas GyHKLIA U €€ CBOTCTEA 4 0OK-03
¢yHKLUs, ee CBOWCTBA )
OK-04
Tema 6.4 Coneprkanue yueOHOro MaTepuana ’
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Pentenue

ITonsarue norapudmuyeckoro ypapHeHus. Onepanys NOTEHIUPoBaHus. Tpu OK-05
NOrapu(MUUYECKUX | OCHOBHBIX METO/A PELICHHUS JOrapu()MUUCCKUX YPAaBHCHHH: (yHKIINOHAILHO- ’
ypaBHEHUH U rpagpuyecKuii, METOI IOTEHIIUPOBAHUS, METOJI BBEICHHS HOBOM IIEPEMEHHOIA. 8 OK-07
HEPABEHCTB orapu(pMHUUYECKHE HEPABEHCTBA
IIK-1.1
Tema 6.5 Coneprkanue yueOHOro mMaTepuana [IK-2.1.,
IK-3.1
Cﬂ(gTeMH ANTOpUTM PELICHUS CHCTEMBbI yPaBHECHHUI. PABHOCHIIBHOCTD JIOTapU(QMIIECKUX 2
JIOTAPUPMIMCCKUX | ypapHeHNUid 1 HEPABCHCTB
ypaBHEHUI
JIP-1-12,
Tema 6.6 Coaepxkanue yueOHOro MaTepuana
P yd P JIP-16, JIP-
Jlorapu@mel B ipupone YIpaxruteckoe sansnTHE ¢ MPO(ECCHONATLHO-0PHEHTHPOBARHBIM 4 17
1 TCXHUKE coepKaHueM
JlorapugMsl B IPUPOJIE U TEXHUKE
Jlorapugmuueckas crupaib B IPUPOJIE, €€ MaTeMaTUYeCKHe CBOMCTBA.
Tema 6.7 Conepxanue yueOHOro marepuaia
Penrtenue 3anau K
: OHTPOJIbHAsI pa0doTa mo pasaenay 6
Jlorapugmel. p P pasaeiy
Jlorapudmmieckas | Jlorapugmer. Jlorapudmuaeckas GyHKIUS 2
YHKIIHS
Pa3znen 7. OcHoBBI 40
TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHxuun
Tema 7.1 Coneprkanue yueOHOro mMaTepuana
TpUroHOMETPUECKNE Py armas mepa yriia. I10BOpOT TOUKH BOKpYT Haualia KoOPAMHAT. 4
YHKIN Ormpezenenne cuayca, KOCHHYca, TAHTEHCA U KOTaHIeHca. 3HAKK CHHYCA,
HPOH:“B%H’HOFO YIJIa, | gocuHyca, TAHT€HCA ¥ KOTaHT'€HCa 10 YETBEPTAM. 3aBUCHUMOCTD MEXKLY
ducia. Fajiuaitias U - cpyyeom, KOCHHYCOM, TAHTEHCOM U KOTAHTEHCOM OJIHOTO M TOTO XK€ yIia
rpajycHas Mepa yria
Tema 7.2 Coaeprxkanue yueOHOro MaTepuana
OcroBHbIe TpUroHOMETPUYECKHE TOXKAECTBA. CUHYC, KOCHHYC, TAHI€HC U KOTAHT€HC
TPUTOHOMCTPHUYCCKIE | yryiop ¢ 1 - 0. DOPMYJIBI IPUBEIEHHS
TOXKIECTBA. 4

@opMyIIbl IPUBEACHUS

Tema 7.3

Conepxanue yueOHOro maTepuaia
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Cunyc, KOCUHYC,
TAHI'CHC CYMMBbI U
Pa3HOCTH JIBYX YTJIOB

CuHyc 1 KOCUHYC
JIBOWHOTO yTJa.
DopmyIibl
MOJIOBUHHOTO yIJia

CymMma ¥ pa3HOCTh CHHYCOB. CymMMa U pa3HOCTh KOCUHYCOB. CHHYC M KOCHHYC
ABoiHOro yrina. ®opMyJisl 1on0BMHHOTO yria. IIpeobpasoBanus CyMMEI
TPUTOHOMETPUUECKUX (YHKIIMI B MPOU3BEIACHHE U TPOU3BEICHUS B CYMMY.
BIPAKEHUE TPUTOHOMETPUUECKUX ngKum?I 4epes3 TAHTEHC MOJOBUHHOIO
aprymenTa. [IpeoGpa3oBanus mpocTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHHH

Tema 7.4

DOyHKIUH, HX
cBoiicTBa. CrocoOs!
3aaHus (QyHKIHHA

Coneprkanue yueOHOro mMaTepuana

OO0uacTh onpeneneHus U MHOXKECTBO 3HAUCHUH QyHKIMM. UETHOCTD,
HEYETHOCTD, MEPUOANIHOCTD QyHKIHH. CriocoObI 3a1aHus () yHKITHI

Tema 7.5 Coneprkanue yueOHOro mMaTepuana
Tpuronomerpnueckue O0nacTh ONpeaeneHUs U MHOKECTBO 3HAUCHNH TPUTOHOMETPHICCKUX
bymxim, H(’ﬁ CBOUCTBA | dyyHkrmil. YETHOCTH, HEUETHOCTD, IEPUOLHIHOCTh TPHTOHOMETPHUCCKUX
1 I'papuKn VHKLMiA. CBONCTBA 1 rpaduku QYHKLMH Y = COS X, y = sin X, ¥ = tg X, y = ctg
X.
Tema 7.6 Coneprkanue yueOHOro MaTepuana
ITpeobpazopanue ITpaKTHYeCcKOe 3aHATHE
rpa¢uKoB
TpHrOIg)yl\;[{ir]_II)I/II/II;I{eCKHX I[IpeoGpaszoBanre rpa@MKOB TPUTOHOMETPHIECKHX (YHKIMIA
Tema 7.7 Conepxanue yueOHOro marepuaia
Onncanne ITpaKkTHYECKOE 3aHATHE C MPO(PECCHOHATLHO-OPHEHTHPOBAHHBIM
IPOU3BOICTBEHHBIX

IPOIIECCOB C IIOMOLIBIO
rpadukoB QyHKIHI

coacpKaHueM

Omnucanue Npou3BOACTBEHHBIX MPOIECCOB C MOMOIIBIO IPaUKOB PYHKIIUI.

Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUUECKUX (DYHKIIHIA B
npodheCCHOHAILHBIX 3aJa4ax

Tema 7.8 Coneprkanue yueOHOro maTepuania
OGparHbre OGparHbIe TPUTOHOMETPHIECKHE (PYHKIIUH. IX CBOWCTBA U IpaUKH
TPUTOHOMETPHUYECKHIE
byHKIIUU
Tema 7.9 Coneprkanue yueOHOro MaTepuana
Tpuronomerpuueckue
YPaBHCHIA 1 VpaBHEHHE COS X = a. YPABHEHME SIN X = a, YPAaBHEHNE tg X = a, Clg X = a.
HEPaBEHCTBA

Pelienne TpuroHOMETpUYECKUX YPaBHEHUH OCHOBHBIX THUIIOB: MIPOCTEUIINE

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
I1K-1.1,

IIK-2.1.,
[IK-3.1

JIP-1-12,
JIP-16, JIP-
17
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TPUTOHOMETPUUECKHUE YPABHEHUS, CBOJISALINECS K KBaPATHBIM, pelllaeMble
pa3lioKEHUEM Ha MHOXKHUTEIU, OTHOPOJIHBIE.

[Ipocreliline TPUrOHOMETPUUECKHNE HEPABEHCTBA

Tema 7.10 Coneprkanue yueOHOro mMaTepuana
Crcrembr CHCTEMBI IPOCTEHIIMX TPUTOHOMETPUUECKHMX YPaBHEHHN
TPUTOHOMETPUYECKHX
YpaBHEHUI 2
Tema 7.11 Coaepxkanue yueOHOro MaTepuana
Pemenue 3anau K
: OHTpPOJIbHasI pa0doTa 1no pasaenay 7
OcHOBBI P p pasaeiy
TPUTOHOMCTPUH. «Tpuronomerpudeckue yHKIHN» 2
Tpuronomerpuueckue
byHKIIUN
Paspnean 8. 8
KoMmuiekcHble ynciia
Tema 8.1 Conepxanue yueOHOro maTepuaia 81&-85,
V&,
KommnekcHbIe T1Cna  [onzrie KOMILIEKCHOTO dncia. CoNpsKEHHbIE KOMIUICKCHBIE THCia, MOLYIb i 815‘82’
apryMeHT KOMIUIEKCHOTO 4yrcia. DPopMa 3amucH KOMIUIEKCHOTO YKCiia 4 OK-05
(reomeTpuyecKas, TPUTOHOMETPHYECKas, anredpandeckas). Apumerndeckue OK-06.
JICUCTBHS C KOMIUICKCHBIMU YHCIIaMU 3
OK-07
Tema 8.2 Conepxxanue yueOHOro maTepuaia IIIIII<<-21 '11’
1.,
IK-3.1
Ipnmenenne TIpakTHYeCKOE 3aHATHE
KOMILIEKCHBIX YUCEIT IP-1-12
Apudmerndeckue ISHCTBHSI ¢ KOMILICKCHBIMHU YUCIAMH 4 JIP-16 JIP-
BbIMOTHEHHE PACcUYeTOB C MOMOIIBI0 KOMIUICKCHBIX YHCEI. ’
17
Pa3znen 9.
IIpousBoanas
bynkumnn, ee 40
NpUMeHeHHe
Tema 9.1 Coneprkanue yueOHOro MaTepuana
Tlonsrue OnpeniesieHNe YUCII0BOM MOCIEA0BATEILHOCTH U CIIOCODBI €€ 3aJaHHsI. 2
IIDOM3BOTHOM. CBOJCTBa YKMCIIOBBIX TOCIENOBATENLHOCTEN. ONpeieeHue Ipeaena

®opmyJIbl U TPaBUIIA
mudQepeHIpoBaHUSL

MIOCJIE0BAaTEIbHOCTH. Bhruncienue npenenos nocineaoBarenbHoctei. [Ipenen
dbyakuun Ha 6eckoneuHnocTH. [Ipenen ¢pynknuu B Touke. [Ipupamenue
aprymenra. [Ipuparienne GyHKINK. 3a1a4¥, IPUBOISIIINE K HOHITHIO
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npou3BOAHON. OnpeaeaeHne NPOu3BOJHON. AJITOPUTM OTHICKaHHSI
IIPOU3BOHOU

Tema 9.2 Coneprkanue yueOHOro MaTepuania
HpOHSEgélII{{géeTSIyMMBI, ®opmyasl auddepenipoBannst. [IpaBuna 1udPepeHIrpOBanys
IPOU3BEIECHHUS,
YaCTHOTO
Tema 9.3 Conepxanue yueOHOro maTepuaia
TIPEEIEHNE CIIOKHON (PyHKIIUH. W3BO/IHas TPUTOHOMETPUIECKHX
IIponsBonHbIe Omnpe/ielieHIe CII0KHO 1. [Ipon3BoaHa OHOME ec
TP“”%%%;%’%%CKHX Gynkuuii. [ponssoanas ClIOXKHONW (YHKIUH
[IpousBogHas coxKHON
byHKIIUN
Tema 9.4 Coneprkanue yueOHOro mMaTepuana
TlonsTue o [MonsiTHie HETPEPBIBHOW QYHKIMH. CBONCTBA HEMPEPHIBHON (YHKIHH. CBS3b
(genlfzepHBlI\{/f’CTH MESK/y HETIPEPHIBHOCTBIO U JU(DPEPEHIMPYEMOCTLIO QYHKIMH B TOUKE.
YHRIAH. VICTOA AJITOPUTM pelIeHHs] HEPABEHCTB METOI0M UHTEPBAJIOB
MHTEPBAJIOB
Tema 9.5 Coneprkanue yueOHOro MaTepuana

I'eomeTpuueckuii u
(bU3UYECKUN CMBICIT

I'eomerprueckuii cMbICI IPOU3BOAHOU (DYHKIIUU — YTIIOBOU KO3 (PULIMEHT

TIPOU3BOTHOM KacaTeJIbHON K IpaduKy QyHKIMM B TOUKe. Y paBHEHHE KacaTeIbHON K
rpaguKky QyHKIUH. ATTOPHTM COCTABIECHHS yPABHEHHUS KAcaTeIbHOM K
rpaduxy GyHKIun y=f(x

Tema 9.6 Coneprkanue yueOHOro MaTepuana

Du3nUYECKU CMBICIT
HE)OI/ISBOI[HOI/I B

IIpakTHYeckoe 3aHATHE

po egcac;a?g;;HBHHX DU3NYECKUI CMBICI TPOU3BOIHON B MPOQECCHOHANBHBIX 3a/1adax
Tema 9.7 Conepxanue yueOHOro maTepuania
@MOHOTOH{}OCTB BospacTaHne 1 yObIBaHNE (yHKLHI, COOTBETCTBHE BO3PACTaHIS H yOBIBAHMs
YHKIAH. LOYKH dbyHKIMHK 3HAKY TIPON3BOAHON. [TOHSTHE IPOM3BOAHOMN BBICIIETO TOPSIKA,
SKCTpeMyMa COOTBETCTBUE 3HAKA BTOPOU MPOU3BOJHOMN BBITYKJIOCTH (BOTHYTOCTH)

GyHKIIMU Ha OTpe3Ke. 3a1a4n HAa MAKCUMYM U MUHUMYM. [IOHSITHE aCUMIITOTHI,
CIIOCOOBI UX ONpe/ieNeHus. AIrOPUTM HCCAEN0BAHUS PYHKLIUH M IIOCTPOCHHUS
ee rpaduka ¢ mOMOIIBIO MPOU3BOAHON. J[[poOHO-THHEMHAS QYHKITUS

JIP-1-12,
JIP-16, JIP-
17
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Tema 9.8

Coneprkanue yueOHOro MaTepuana

Hg’;ﬁ?gp’i‘%‘{nﬂe HNccnenosanye QyHKIMH Ha MOHOTOHHOCTE ¥ IIOCTPOEHUE IPapHrKOB. 4
HOCTPOCHHE TPapUKOB
Tema 9.9 Coneprkanue yueOHOro mMaTepuana
Haubonpuiee n Haxo1eHne HanbOJIbIIErO U HaMMEHBIIEr0 3HA9€HUI (DYHKIIUH, TOCTPOEHHE
HANMCHBIICC SHAUCHUS | rnadhKOB MHOTOUJIEHOB C MCIIOIH30BAHMEM allapaTa MaTeMaTUIECKOTO )
bynxim aHanmsa
Tema 9.10 Coneprkanue yueOHOro MaTepuana
Haxoxnenne ITpakTu4ecKkoe 3aHsiTHE ¢ NPO(PECCHOHATLHO-OPHEHTHPOBAHHBLIM
ONTHMAJILHOTO colepIKAHMEM
pe3yJibTaTa ¢ 6
HOMOILBIO Haxos/IeH1Ee ONTHMAIBHOTO PE3YNIbTaTa ¢ IOMOMIBIO TPOU3BOIHOM B
TIPON3BOIHON B NPAKTUYECKHUX 3a1a49aX
NPAaKTHYECKUX 3a/1a9aX
Tema 9.11 Coaeprxkanue yueOHOro MaTepuana
Pewenue 3anay. KoHTponbHas paboTa 110 pa3aeny 9
%pOI/IBBOI[HaH
YHKIIMH, CC «IIpousBoaHas QYHKIMH, €€ NPUMEHEHHE» 2
MIPUMEHEHUE p A Gy, p
Pa3pea 10.
MHOrorpaHHUKHY 1 46
TeJIa BpaLIeHUst
Tema 10.1 Conepxanue yueOHOro marepuaia
Bepmmnel, pebpa, TTOHATHE MHOTOTPAaHHKKA. Er0 JJIEMEHTHI: BEPIIMHBEL, pe0pa, TPaHu.
I'PaHN MHOTOTPAHHUKA | JTyaronans. CeueHnue. BoInyKiible ¥ HEBBIMYKIIbIE MHOIOIPaHHUKH )
Tema 10.2 Conepxanue yueOHOro maTepuania
Ipnsma, ee TToHsATHE NPU3MBL. E€ OCHOBaHUS 1 OOKOBEIE IPaHHU. BBICOTa NPU3MBL. IIpsAMast 2
COCTaBJIAIONINE,

ceuenue. [Ipsmas u
IpaBUJIbHAS TPU3MBI

Y HakJoHHas npusMa. [IpaBunbHas npusma. Ee ceuenue

Tema 10.3

Coaepxkanue yueOHOro MaTepuana
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[Tapannenenunen, KyoO.
Ceuenue kyo0a,
napajuiefnenumneaa

[Tapannenenunen, CBOMCTBA MPSIMOYTOJILHOTO MapaJlieienunena, Kyo.
Ceuenue ky0Oa, nmapajienenumnena

Tema 10.4

[Tupamupa, ee
COCTAaBJISIOIINE,
ceuenue. [IpaBuinHas
nupamMua. Y ceueHHas
nupamua

Conepxanue yueOHOro marepuaia

ITupamuaa u ee snementsl. Ceuenue nupamusl. [IpaBunbHas nupamuaa.
YcedenHas nupamua

Tema 10.5

bokxosasg u monHas
MMOBEPXHOCTh MPHU3MBI,

Coneprkanue yueOHOro MaTepuana

[Tnomans OOKOBOM U MOJHOM IIOBEPXHOCTH IIPU3MBIL, IIMPAMHUIbI

TIHPaMUIbI
Tema 10.6 Coneprkanue yueOHOro mMaTepuana
CummeTpus B KYOC, | "Cynverprs OTHOCHTENBHO TOUKH, IPAMON, MIOCKOCTH. CHMMETPHA B KyOE,
TTAPATIICICIIATICAC, | janaienenunene, NpU3Me, MUPaMHIE
IpU3Me, TUPAMUIE
Tema 10.7 Coneprkanue yueOHOro mMaTepuana

IIpumepsl cuMMeTpuii
B npodeccuu

IIpakTH4yeckoe 3aHATHE ¢ NPO(eCCHOHAIBHO-OPHEHTHPOBAHHBIM
coepxaHueM

[Ipumeps! cummeTpuii B npodeccun
CuMMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

Tema 10.8 Coneprkanue yueOHOro mMaTepuana
IIpaBusbHbIe ITpaKTHYeCKOe 3aHATHE
MHOTOTPaHHHMKH, UX
CBOUCTBA [IpaBuIBLHBIE MHOTOTPAHHUKH, UX CBOMCTBA
Tema 10.9 Conepxanue yueOHOro maTepuaia

Hunuaap, ero

Mumuaap u ero snemeHThl. Cedenune nuiarHapa (napauieibHoe OCHOBAaHUIO U

COCTABJLAOILIC. ocu). Pa3BepTka IUIMHIPA
Cedenue nuiIvHIpa
Tema 10.10 Conepxanue yueOHOro maTepuaia
Konyc, ero TTpakTHYecKoe 3aHsATHE ¢ NPO(PeCCHOHATLHO-0PHEHTHPOBAHHLIM
COCTaBJISAIOIIKE.

CedeHue KOHyca

coacpKaHueM

KoHyc, ero cocTapisiommue.

OK-01,
OK-02.
OK-03,
OK-04,
OK-05.
OK-06
OK-07

I1K-1.1,
IIK-2.1.,
ITK-3.1

JIP-1-12
JIP- 1167 JIP-
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Ceuenue konyca. Pa3BépTka koHyca.

Tema 10.11 Conepxanue yueOHOro marepuaia
YCeueHHBIH KOHYC. "y eeqennpii konyc. Ero 06pasylolas i BbicoTa. CeueHne yCeueHHoro Konyca 2
CeueHue yce4eHHOTO
KOHyca
Tema 10.12 Conepxanue yueOHOro maTepuaia
[ap u chepa, nx [MTap u cdepa. B3aumHOE pacnonoxkenne cephl ¥ IIOCKOCTH. CeueHre mapa, 2
CeYeHHs cepsr
Tema 10.13 Coneprkanue yueOHOro mMaTepuana
HOH’ITI’S’ 00 06beMe  orsTie 06 0ObeMe Teita. OObeM Kyoa i IPAMOYTOIbHOIO HapallicieiNela,
%ena. THom%HHe O6beM npu3Mbl ¥ uIMHAPa. OTHOLICHHE 00BEMOB TO0OHBIX TEII. 4
0 T’eMOBTgJ‘I’HO HBIX | ['eoMeTpHYECKHI CMBICI OIPEAETUTENS 3-TO HOPSIKa
Tema 10.14 Coneprkanue yueOHOro mMaTepuana
OOBeMbI M IIOWAMN O pembl MIpaMiLibl H Konyca. O6beM mapa. ILI0maan T0BepXHOCTeR Tel 2
TIOBEPXHOCTEN TEI
Tema 10.15 Coaeprxkanue yueOHOro MaTepuana
KomOuuamu TIpakTHYeCKOE 3aHATHE
MHOTOIPaHHHUKOB M TEIl
BparieHus KoMOMHAIUKY MHOTOTPaHHUKOB M TEJ BPALICHUS 4
Tema 10.16 Conepxanue yueOHOro maTepuaia
'eomerpuueckue TTpakTHYecKoe 3aHsATHE ¢ NPO(PeCCHOHATLHO-0PHEHTHPOBAHHLIM 4
KOMOWHAIINH Ha cojlepiKaHueM
IPAKTHKE
Hcnonb30Banue KOMOMHALMHA MHOTOTPAHHUKOB ¥ TEN BPAIIEHHS B IPAKTUKO-
OPUEHTUPOBAHHBIX 3a/a4ax
Tema 10.17 Coaeprxkanue yueOHOro MaTepuana
Peenue 3anau. Kontpoabnas paGora no pasaeiay 10 2
MHoOrorpaHHuku u
TCJIa BpaIICHUA «OO6BEMBI ¥ TIOIAH TIOBEPXHOCTH MHOTOIPAHHUKOB U TEJI BPAILCHUS
Pazpen 11. 14
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ITepBooOpa3nas
(pynkuumn, ee
NPUMEHEeHH e

Tema 11.1

[TepBooOpaznas
¢ynkuuu. 1IpaBuna

Conepxanue yueOHOro marepuaia

33,[[3‘13 O BOCCTAHOBJICHHUH 3aKOHA JBHUXCHHA I10 H3BECTHOM CKOpPOCTH.
ITousTue MHTCTPAPOBAHUA. O3HaKOMIICHHE C IOHITHEM HHTErpaia u

HaxoxéﬂeHH’I nepBooOpasHoi st pyrkuun y=f(x). Pemrenue 3amad Ha CBS3b _ 5
HEPBOOOPA3HBIX IEPBOOOPA3HON M €€ MPOU3BOAHOM, BEIYHCIICHUE TIEPBOOOPA3HOM IS TaHHOM
Gynkuun. Tabnuua Gpopmyn 11 HaxOxkaeHU IEPBOOOpasHbIX. M3yuenne
IPaBHJIA BBIYUCICHUS IEPBOOOPA3HOM
Tema 11.2 Coneprkanue yueOHOro MaTepuana
Hnomans 3anauu, MPUBOIAIINE K HOHATHIO OMPEACICHHOTO HHTErPaia — O BBIYMCICHUH
KPHUBOJIMHEHHON TUIOINA ¥ KPUBOJIMHEHHOM Tpanenyy, o IepeMeleHnn Touky. [lonsTre

tpaneuuu. Popmyna
Herorona — JleinOauIa

onpenenEéHHOro uHrerpana. [ eomerpudaeckuii 1 GU3NIECKUH CMBICIT
omnpenenenHoro uaterpaia. ®@opmyna Herotona— JleitOnura

Tema 11.3 Coneprkanue yueOHOro mMaTepuana
HeonpeneneHuslii ¥ TTomsmie HEOIPEIEIEHHOTO NHTErpaia
OIpEIEIEHHBIN
MHTErPaIbI
Tema 114 Coneprkanue yueOHOro MaTepuana
IonsTre 06 T'eOMETpUYECKHMH CMBICI ONPEIESIEHHOI0 HHTETrPaia
OIpEIENIEHHOM
MHTErpaje Kak
IIOMAMA
KPHBOJIMHEHHON
Tpanenuu
Tema 11.5 Coneprkanue yueOHOro mMaTepuana
OrnpesienieHHbIH ITpakTHYecKoe 3aHATHE ¢ MPOPECCHOHATLHO-OPHEHTHPOBAHHBIM

HHTETpall B )KU3HU

co/iepsKaHueM

OnpeneneHHblil HHTErpaj B )KU3HU
Pemienue 3a1a4 Ha MPUMEHEHNE HHTETPpaJia sl BBIYUCICHUS (PU3NIECKUX

BEJIMYMH U IUJIOIaAei

Tema 11.6

Penrenue 3amau.
[TepBooOpaznas

Conepxanue yueOHOro maTepuaia

KonTpoasHas padora no pasueay 11
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dyHKIIUH, e

«ITepBooOpa3Has QyHKIMHU, €€ IPUMEHEHUE

IPUMEHEHUE
Pa3zpen 12.
MHoxecTBa. 10
JIeMeHTbI TEOPUHU
rpagos
Tema 12.1 Coneprkanue yueOHOro MaTepuana
Muoxectsa ITonsTHE MHOKECTBA. 110 IMHOKECTBO. OINEPAIMi ¢ MHOKECTBAMHU 2 85:859
OK-03,
Tema 12.2 Coneprkanue yueOHOro mMaTepuana OK-04,
OK-05,
Oneparuy ¢ TTpaKkTHYecKoe 3aHsATHE C NPOPECcCHOHATLHO-0PHEHTHPOBAHHBIM 2 OK-06,
MHOYECTBAMH colepKaHmem OK-07
Onepauuu ¢ MHOKeCTBaMH. PellleHne IPUKIaIHbIX 3a1a4d 11__[111((-21 11,
Tema 12.3 CozeprKaHie yaeOHOTo MaTepHrana 1IK-3.1
I'pacpbi IMpakTuyeckasi padoTa 4
JIP-1-12,
[Tonsrue rpaga.
CBs13HbII Ipad, JepeBo, HUKI rpad Ha MIOCKOCTU JIP-16, JIP-
Tema 12,4 Conepxxanue yueOHOro maTepuania 17
Penrenue 3amau. 2
Muorectsa, I padit i KonTpoabsHas padora no paszaeny 12
UX IPUMCHCHNC «Onepanuu ¢ MHOKeCcTBaMU. [IpuMenenre TpadoB K PENIEHHIO 3a1a9y.
Pazpen 13.
JIeMeHTbI 26
KOMOMHATOPUKH,
CTATHCTHKH U T€OPHU
BEPOSITHOCTEM
Tema 13.1 Conepxanue yueOHOro maTepuaia
OCHOBHEIC TOHATHS  [TepecTaHOBKH, pa3MeLICHI, COUETanMA. 4
KOMOWHATOPUKH
Tema 13.2 Coneprkanue yueOHOro maTepuana
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CoObITHE, BEpOATHOCTh
coObiTus. CroxkeHue u

CoBMECTHBIE M HECOBMECTHBIE COOBITHS. TE€OPEMBI O BEPOSATHOCTH CYMMBI
CO6BITI/II/I. YcnosHas BCPOATHOCTE. 3aBHUCUMBIC U HE3aBUCUMBIC CO6BITI/I}I.

YMHOXCHHUE_ TeopeMbl 0 BEPOATHOCTH IIPOU3BEIEHUS COOBITHIA.
BEPOATHOCTEM
OK-01,
Tema 13.3 Coneprkanue yueOHOro mMaTepuana OK-02
OK-03
BeposaTHocTs B TTpakTu4ecKoe 3ansTHE ¢ NPO(eCcCHOHANLHO-0PHEHTHPOBAHHLIM 4 OK-04,
po¢eCCHOHATBHBIX OK-05
coepKaHueM >
3agadax OK-0
BeposaTHOCTH B MpoeCCHOHANBHBIX 3a/1a4ax K-1.1
b
Tema 13.4 Coneprkanue yueOHOro MaTepuana HHI%'_% 11’
AMCKpeTHAs Cly9aas MBynpr ciydalHbiX BEIUNH. OrmpeJeneHne INCKPETHON CITyJaliHON BEANIHHEL 4
BEJIMINHA, 3aKOH €€ | 3ax0y pacnpeeieHus JUCKPETHON CITyJaliHOM BEMMYMHBIL. Ee 4nMCIIoBbIe JIP-1-12
pacrpecacHus XapaKTePHCTHKH JIP-16 2 JIP-
1
Tema 13.5 Conepxanue yueOHOro maTepuaia
3amaum BapravoHHbIN ps. [T0JIUTOH 4acTOT U TUCTOrpaMMa. CTaTHCTUIECKHIE 4
MaTeMaTHICCKON XapaKTEPUCTHKH Psifia HAOIIONAEMbIX JAHHBIX
CTaTHCTUKH
Tema 13.6 Conepxanue yueOHOro maTepuania
CocraBnenne TabInI 1 TTpakTHYecKoe 3aHsATHE ¢ NPO(PeCCHOHATLHO-0PHEHTHPOBAHHLIM 4
JMarpaMM Ha IPAKTUKE | conenskanmem
CocrasyieHre TabIuI] U IUarpaMM Ha TIPAaKTUKE
HaxoIeHN€e CPETHUX XapaKTEPUCTHUK, HAOIFOIaEMBIX TaHHBIX
Tema 13.7 Conepxanue yueOHOro maTepuaia
Penrenue 3anau K 2
: OHTpPOJIbHasi pa0doTa mo pa3aenay 13
DJIEMEHTHI P p pasaeiy
KOMOMHATOPHKH, «DIIeMEHTHI KOMOWHATOPHKH, CTATUCTUKH M TEOPUH BEPOSITHOCTEI
CTATHCTHKH U TEOPHH
BEPOATHOCTEM
Pazpen 14. 28
YpaBHeHus u
HepaBeHCTBA
Tema 14.1 Coneprkanue yueOHOro mMaTepuana
PaBHOCHIIBHOCTB 4

YpaBHEHUH U

PaBHOCWMIIBHOCTE ypaBHEHUHU U HepaBeHCTB. Onpenenenus. OCHOBHBIC
TEOPEMBI PABHOCUIILHBIX IIEPEXO0/IaX B YPABHEHUAX M HEpaBeHCTBax. O0mue
METO/IbI pEIICHUs] YPaBHEHH: Tepexo/l OT paBeHCTBA (YHKIUN K PABEHCTBY
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HepaBeHCTB. OO1ue
MCTOJbI pCHICHUA

apryMEHTOB JiJI1 MOHOTOHHBIX (DYHKIMH, METOJI Pa3J0KCHUS HA MHOKUTEIIH,
METO/T BBEJICHHSI HOBOI MepeMeHHO!, (yHKITMOHATBHO-TpahUIeCKUil METO

Tema 14.2 Coneprkanue yueOHOro MaTepuania
OK-01,
I'paguueckuii METON  Oygze METOIbI PEIICHUs HEPABEHCTB: IEPEX0]] OT CPABHEHHS 3HAUCHHUHN _ 4 8&:8%’
PCHICHUS YPABHCHIHN, | (yyyximit K CpaBHEHHIO 3HAYCHUH apryMEHTOB [Tl MOHOTOHHBIX ()YHKIIHIA, OK.04
HEPaBCHCTB METOJ MHTEPBAJIOB, (yHKIHOHAIBHO-Tpaguueckuii meron. I'padudeckuit OK.05
METOJI pELICHUS YPABHEHUI U HEPABEHCTB OK-06
Tema 14.3 Coneprkanue yueOHOro MaTepuana OK-07
IIK-1.1
YpaBHeHuS 1 Onpenenenne MOAyIs. PaCKpHITHE MOYJIA 110 OLPEAEIEH IO, [IpOCTEHIINE 4 K-2.1.,
HEPABCHCTBA C ypaBHEHHUSI M HEPAaBEHCTBA C MOAYJIeM. [I[pHMEHEHHE PaBHOCHIIBHBIX TIK-3.1
MOZLyJIEM TIEPEXOJIOB B ONPEIEIEHHBIX TUIIAX YPABHEHUM U HEPABEHCTB C MOIYJIEM
Tema 14.4 Coneprkanue yueOHOro MaTepuana
HP-l-lZf)
YpaBHEHUs 1 3HAKOMCTBO C IIapaMeTPOM. IIpOCTEAIINE ypaBHEHHS ¥ HEPABEHCTBA C 6 HP‘16,7 JIP-
HEPABEHCTBA C MapamMeTpoM 1
napaMeTpaMu
Tema 14.5 Coaeprxkanue yueOHOro MaTepuana
Cocrasnenne u TTpakTH4ecKoe 3aHsATHE ¢ NPO(PECCHOHAILHO-OPHEHTHPOBAHHLIM 8
PCIHICHUC coaepKaHueM
poeCCHOHATBHBIX
3ajiaq € MOMOIIBIO Cocrapienue ¥ penieHre npo(ecCHOHAIBHBIX 3324 C HOMOLIBIO YPaBHEHUM
ypaBHCHUH PeniieHre TEKCTOBBIX 337144 MPO(ECCHOHAIBHOTO COAEPKAHUS
Tema 14.6 Conepxanue yueOHOro maTepuaia
P%,meHHe 3ajatd. ITpaKkTHYEeCKOE 3aHATHE Y PAaBHEHWS M HEPABEHCTBA C MOYJIEM U C 2
PABHCHIS 1 apaMeTpaMu
HEPABEHCTBA
ITpome:kyTounas arrectauus (JK3aMeH) 6
Bcero: 340

Jl71s XapaKTepUCTUKU YPOBHS OCBOCHHS Y4eOHOT0 MaTepralia UCIONIb3YIOTCS Cleaylolre 0003HaYeHUS:

1. — 03HaKOMUTENBHBIN (y3HaBaHHE PaHEe U3YUCHHBIX 00BbEKTOB, CBOICTB);
2. — penpoAyKTHUBHBIHN (BBIIIOJIHEHUE ACITEILHOCTU IO 00pa3ily, MHCTPYKLIUU WM MO/ PYKOBOACTBOM)
3. — IpOAYKTHBHBIH (TUTAHUPOBAHHE U CAMOCTOSITEIILHOE BHIIIOIHEHHE AEATEIILHOCTH, peIlieHHe TPOOIEMHBIX 3a/1a4)
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3. YCJI0OBUA PEAJIU3ALIAHN PABOYEM ITPOT'PAMMBI
YYEBHOU JUCIHHUIIJIMHBbI

3.1. TpedoBanus K MUHUMAJbHOMY MaTepuaJIbHO-TEXHUYECKOMY
o0ecreYeHnIo

Peanuzanusi mporpaMMbl AUCHMILIUHBI TpeOyeT Hanmuyusi yd4eOHOro KaOHHeTa
MaTEeMaTHKH.

O6opynoBanue yueOHOTO KaOMHeTa:

- IOCA/I0YHBIE MECTAa MO KOJMYECTBY 00YUaIOIINXCS;

- pabodee MeCTO MpenogaBaTeis;

- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOMIA,

- KOMITJICKT 3JIEKTPOHHBIX BUJICOMATEPHAIIOB;

- 3aJ1aHus AJI1 KOHTPOJIBHBIX paboT;

- mpo¢eCCHOHAITBPHO OPUCHTUPOBAHHBIC 3aJaHUS;

- MaTepHabl SK3aMeHa.

TexHuueckue cpeacTBa 00yUeHUS:

- IePCOHATBHBINA KOMITBIOTED C JIMIIEH3HOHHBIM ITPOTPAMMHBIM 00€CTICUCHUEM;

- IPOEKTOP € FKPAHOM.

3.2. UudopmanmnonHoe odecnevyenne o0yueHust

3.2.1. OcHOBHBIE TEYaTHBIE U3AHUSA
1. Amumos I1.A. u np. Maremartuka: anrebpa U Hauajia MATEMaTHUECKOTO

aHanuza, reomerpus. 10-11 xmaccel: ydyeOHUK s 0OmIeo0pa3oBaTENbHBIX
opraHusanuii: 0a3oBblif U yriryOseHHbI ypoBHU.- M: [IpocBemenue, 2023.

2. AnekcanapoB, A.J[. MatemaTtuka: airedpa 1 Hayajia MaTeMaTHIeCKOTO
aHanuza, reomeTpus. ['eomerpus. 10-11 kmaccel : yueOHuk / A.Jl. Anexcanapos,
JILA. Bepunep, B.W. Peoxuk. — M. : U3narensctBO «IIpocBemenue», 2022, — 257 c.
— ISBN: 978-5-09-062551-7 / - TekcT : HemocpeACTBEHHBIM
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3. ArtaHacsiH JL.C. I'eomerpus, 10-11: y4eOHUK INIE:
0011e00pa30BaTEeNbHBIX YUPEKIACHHM: 0a30BbI M MPOQPMIbHBIN YpOBHH. — M.:
[Ipocsemienue, 2023.

4. Mopakosuu, A.I'. Anrebpa u Hayasa MareMaTudeckoro ananuza. 10
kinacc: B 2 u. Y. 1. YueOuuk 11 yganiuxcsi o01eo0pa3oBaTelIbHbIX YUPEkKICHUN
(mpodunbHe ypoBeHb) / A.I'. Mopakosuy, I1.B. CemeHoB. - M. : MHeMo3uHa,
2022. - 457 c.— ISBN: 978-5-346-01200-9 / - TekcT : HEMOCPEICTBEHHBIN

3. Mopakosuu, A.I'. Anrebpa u Hadaia MareMaTH4ecKoro aHanuza. 11
kiacc: B 2 u. Y. 1. YueOHuK 1715 ydamuxcst 001eo0pa3oBaTeNbHbIX YUPEKACHUN
(mpoduibHblil ypoBens) / A.I'. Mopakosuu, I1.B. Cemenos. - M. : MHemo3uHa,
2022. - 351 c. — ISBN 978-5-346-03199-4/ - TekcT : HeMOCpeACTBEHHBIN

6. Mopakosuu, A.I'. Anrebpa u Hayaina MaremMaTudeckoro ananuza. 10
kiacc: B 2 u. Y. 2. 3agaunuk a1 ydamuxcs 001eo0pa3oBaTeIbHbIX YUPEKICHUN
(npodunbHIit ypoBens) / A.I'. Mopakosuy, JI.O. Jlenumesa, JI.W. 3BaBuu [u 1p.] -
M. : Mmuemosuna, 2022. - 336 c. — ISBN: 978-5-346-01202-3/ - Tekcr :
HETIOCPEICTBEHHBIN

7. Mopnakosu4, A.I'. Anrebpa u Havasia MaTeMaTHYECKOTo aHanm3a. 11
kiacc: B 2 4. Y. 2. 3agaunuk Jy1s ydamuxcs o01ieo0pa3oBaTeIbHbIX YUPEKICHUN
(mpodunwHeIl ypoBeHs) / A.I'. Mopakosuy, JI.O. Jlenunmesa, JI.W. 3BaBuy [u
ap.],- M. : Muemo3suna, 2023. - 137 c. — ISBN: 978-5-346-02411-8/ - Tekcr :
HEMOCPEACTBECHHBIN

3.2.2. JIonoJIHUTEIbHbI€ HCTOYHUKU

1. Beepoccuiickue natepuer-onumnuansl. - URL: https://online-olympiad.ru /

(mata obpamenus: 12.07.2022). - TekcT: 3ME€KTPOHHBIH.

1. Enunas xomnekius nudpoBeix oOpa3oBaTeabHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mata oOpamenus: 08.07.2023). - Tekcr:
AIIEKTPOHHBIN.

2. Nudpopmanmonnass  cucrema  «EanmHoe  okHo  pmoctyma K

obpasoBarenbHbIM pecypcam». - URL: http://window.edu.ru / (mata obpamieHus:
02.07.2022). - TekcT: 3JIEKTPOHHBIA.

3. Hayunas  snextponHas oubmuorexka  (HOB). - URL.:
http://www.elibrary.ru (mara obpamenus: 12.07.2023). - TekcT: 2IeKTPOHHBIN.

4. OTtkpeiThiii KOMIeMK. Marematuka. - URL: https://mathematics.ru /
(mata obparmenus: 08.06.2022). - TekcT: 2€KTPOHHBIH.

5. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru /
(mata obpamenus: 12.07.2023). - TekcT: 2ME€KTPOHHBIH.

6. CopaBoyHUK II0 MareMartuke i mkojdbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mata obpamenus: 12.07.2022). -
TeKCT: AIIEKTPOHHBIN.
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https://online-olympiad.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm

7. Cpennsis MaTeMaTh4eCcKass  MHTEPHET  IIKOJA. - URL:
http://www.bymath.net / (mata obpamenus: 12.07.2023). - TexcT: 2MeKTPOHHBI.

8. ®enepanpubiii  moptan  «Poccuiickoe ob6paszoBanme». - URL:
http://www.edu.ru / (mata obpamenus: 02.07.2022). - TekcT: 37€KTPOHHBIN.

9. ®enepanbHblil IEHTP HHHOPMALTMOHHO-00PAa30BATEIBHBIX PECYPCOB. -
URL.: http://fcior.edu.ru / (nata o6pamenus: 01.07.2022). - TeKCT: 37eKTPOHHBIN.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCIIUIIJIMHbI

KOHTpOJ'IB N OLCHKAa pacCKpbIBAIOTCA YCPC3 AUCHUILIMHAPHBIC PE3YJIbTAThI,
YCBOCHHBIC 3HAHHA H HpI/IO6p€TeHHBI€ CTyACHTAaMH YMCHMH:, HAIIPABJICHHBIC Ha

dbopmupoBaHre 00MUX ¥ MPOHECCUOHATHHBIX KOMITETESHITUN.

Oobmas/mpodeccnonanbHas
KOMITCTCHITHSI

Paznen/Tema

Tum oneHoYHBIX
MEpOTPUSITHI

OK 01. Beibupatb ciocoOsl
pemieHus 3a1a4d
npodeccroHaIbHOM

ACATCIIBHOCTH MPUMCEHUTEIIBHO K

Pa3JINIHBIM KOHTCKCTaM

P1,Temal.1,1.2, 1.311-
o/c5,1.4,1.5,1.6

P2, Temn 2.1,2.2,2.3,
2.4,2.5TII-o0/c, 2.6

P 3, Tems 3.1, 3.2, 3.3 I1-

TectupoBanue

VYcrHbIit onpoc
MareMaTudeckuii JUKTAHT
NunuBunyanbHas
caMmocTosiTenbHast paboTta

o/c, 3.4

P4, Temr1 4.1,4.2,4.3,
44,45,4.6,4.71I1-0/c, 4.8,
49,4.10,4.11

P5, Tempr 5.1,5.2

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

P7, Temsr 7.1,7.2, 7.3,
7.4,7.5,7.6,7.71I1-
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,
11.311-0/c, 11.4,11.5,11.6
II-o/c, 11.7

P12, Temsr 12.1, 12.2,
12.3,12.4

P 13, Temsr 13.1, 13.2,
13.3, 13.4, 13.5 I1-o/c, 13.6

[IpencraBnenue pe3yabTaToB
MPAaKTUYECKUX padboT
WHJMBUIyAJIbHBIX 3aIATa
TBOPYECKUX paboT

3anuTa NpoeKTOB
KonrtponsHas pabora
Beinonnenune
9K3aMEHAIIMOHHBIX 3aJaHui
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P 14, Tems! 14.1, 14.2,
14.3, 14.4, 14.5 I1-o/c, 14.6

OK 02. Mcnonbs3oBaTh
COBPEMEHHBIE CPE/ICTBA TIOUCKA,
aHaJM3a ¥ UHTePIPETaIU
nHpopManuu, u
UHGOPMAIIMOHHBIC TEXHOJIOTHU
UTSL BBITIOJTHEHUS 32,144
npodeccrnoHanbHOM
JeSTEeITbHOCTH

P1,Tema 1.1, 1.2, 1.3 IT-o/c,
1.4,1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,
2.51II-0/c, 2.6

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

P4, Temnr 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c,4.8,4.9,
4.10,4.11

P5, Temsr 5.1,5.2

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

P7, Temsr 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 11-0/c,7.8,7.9,
7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5,8.6

P9, Temsr 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 I1-o/c,
11.7

P12, Temsr 12.1, 12.2, 12.3,
12.4

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

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

TectupoBanue

VYcrHbIi onpoc
MareMaTudeckuii JUKTAHT
NunuBunyanbHas
caMmocTosiTeNbHast paboTa
[IpencraBnenue pe3yabTaToB
MPAKTUYECKUX paboT
3ammTa TBOPUYECKUX PaboT
3amuTa UHAUBUAYATbHBIX
ITPOEKTOB

KonrtponsHas pabora
Beinonnenune
SK3aMEHAIIMOHHBIX 3aJaHui

OK 03. IlinanupoBats u
peann30BbIBaTh COOCTBEHHOE
npogeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
NPEANPHHUMATEIBCKYIO
JEATENFHOCTD B
npodeccuoHanbHOH cdepe,
UCTIOJIB30BATh 3HAHUS 110
(uHAHCOBOW TPaMOTHOCTH B

P1,Temal.1, 1.2, 1.3 IT-o/c,
14,1.5,1.6

P2 Temer2.1,2.2,2.3,2.4,
2.51II-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c,
34

P4, Temnr 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c,4.8,4.9,
4.10,4.11

TectupoBanue

VYcrHbIil onpoc
MareMaTudeckuii JUKTAHT
NunuBunyanbHas
caMmocTosiTeNbHast paboTa
[IpencraBnenue pe3yabTaToB
MPAaKTUYECKUX paboT
3ammTa TBOPYECKUX paboT
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PA3JINYHBIX ) XU3HCHHBIX
CUTyalusXx

P5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7 Temer 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 11-0/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, Temsnr 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

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

P12, Temsr 12.1, 12.2, 12.3,
12.4

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

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

3amuTa UHAUBUAYATbHBIX
MPOEKTOB

KonrtponsHas pabora
Brimonaenue
SK3aMEHAIIMOHHBIX 3aJaHui

OK 04. DddexTruBHO
B3aMMOJICHICTBOBATh U PabOTaTh
B KOJUICKTHBE U KOMaHJIC

P1,Temal.1, 1.2, 1.3 II-o/c,
1.4,15,1.6

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

P 3, Temst 3.1, 3.2, 3.3 T1-o/c,
34

P4, Temn1 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c,4.8,4.9,
4.10,4.11

P5, Temrr 5.1, 5.2

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

P7, Temst 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, Temsr 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Tems1 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 I1-o/c,
11.7

P12, Temsr 12.1, 12.2, 12.3,
12.4

TectupoBanue

YceTHBII onpoc
MartemaTuyeckuii JUKTAHT
NunuBunyanbHas
caMOCTOsATENIbHAsE paboTa
IIpencrasnenue pe3yabTaToB
MPaKTHYECKUX padoT
3amuTa TBOpUECKUX paboT
3ammuTa MHAUBUAYATbHBIX
MIPOEKTOB

KontponbHas padota
Brimonaenue
9K3aMEHAIIMOHHBIX 3aJaHui
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P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3,
14.4, 14.5 IT-o/c, 14.6

OK 05. OcyuiecTBisATh yCTHYIO U
MUCbMEHHYIO KOMMYHHKAIMIO Ha
rOCY/IapCTBCHHOM SI3bIKE
Poccuiickoit denepainuu ¢
y4eToM 0COOEHHOCTEH
COIIMAJBHOTO U KYJIBTYPHOTO
KOHTEKCTa

P1,Tema 1.1, 1.2, 1.3 IT-o/c,
1.4,1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,
2.51II-0/c, 2.6

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

P4, Temnr 4.1,4.2,4.3,4.4,
4.5,4.6,4.7 I1-o/
c,4.8,49,4.10,4.11

P5, Temrsr 5.1,5.2

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

P2, Temsr 2.1,2.2,2.3,2.4,
2.51II-0/c, 2.6

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

P4, Temnr4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c,4.8,4.9,
4.10,4.11

P5, Temsr 5.1,5.2

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

P7, Temsr 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 11-0/c,7.8,7.9,
7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5,8.6

P9, Temsr 9.1,9.2,9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

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

P12, Temsr 12.1, 12.2, 12.3,
12.4

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

P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 IT-o/c, 14.6P 9,
Tems1 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

TectupoBanue

VYcrHbIil onpoc
MareMaTudeckuii JUKTAHT
NunuBunyanbHas
caMmocTosiTeNbHast pabora
[IpencraBnenue pe3yabTaToB
MPAaKTUYECKUX paboT
3ammTa TBOPYECKUX PaboT
3amuTa UHAUBUAYATbHBIX
IIPOEKTOB

KonrtponsHas pabora
Beinonnenue
SK3aMEHAIIMOHHBIX 3aJaHui
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P12, Temsr 12.1,12.2,12.3
P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 TI-o/c, 14.6

OK 06. [TposBasTH Tpak1aHCKO-
MAaTPUOTHUIECKYIO MO3UIIHIO,
J€MOHCTPUPOBATh OCO3HAHHOE
MOBEJICHUE HA OCHOBE
TPaAULIMOHHBIX
0011IeUeI0BEUEeCKUX LIEHHOCTEMH,
B TOM YHCJIE C YYETOM
rapMoOHHu3alunu
MEXHAIIMOHAIBHBIX U

P1,Temal.1, 1.2, 1.3 II-o/c,
1.4,15,1.6

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

P7 Temer 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

TectupoBanue

YceTHBII onpoc
MaremaTuyeckuii TUKTAHT
NunuBunyanbHas
caMoOCTOsATENIbHAsE paboTa
IIpencrasnenue pe3yabTaToB
MPaKTHYECKUX padoT
3amuTa TBOpUYECKUX paboT
3amuTa UHAUBUTYabHBIX

MEXPEJIIUTMO3HBIX OTHOIICHUH, P 8, Temsur 8.1, 8.2, 8.3, 8.4, MIPOEKTOB

MPUMEHSATh CTaHIAPTHI 8.5, 8.6 KontponbHas padota
AHTUKOPPYILIUOHHOTO P 14, Tems! 14.1, 14.2, 14.3, | BeinonHenue

OBEOCHUSA 14.4, 14.5 I1-o/c, 14.6 SK3aMEHAIIMOHHBIX 3aJaHuil
OK 07. CopnelicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, | TectupoBanmue

COXPAHEHUIO OKPYKaroIen
Cpenbl, pecypcocOepekeHHUIO,
MIPUMEHSATH 3HAHUS 00
W3MEHEHUU KIIUMaTa, IPUHIIUITHI
OEpeKITMBOTO MTPOU3BOJICTRA,

3¢ (HEeKTHBHO AECTBOBATH B
Ype3BhIYAITHBIX CUTYAIUIX

1.4,1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,
2.51II-0/c, 2.6

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

P4, Temnr 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c,4.8,4.9,
4.10,4.11

P5, Temsr 5.1,5.2

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

P7, Temsr 7.1,7.2,7.3,7.4,
7.5,7.6,7.7 11-0/c,7.8,7.9,
7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5,8.6

P9, Temsr 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 I1-o/c,
11.7

P12, Temsr 12.1, 12.2, 12.3,
12.4

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

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

VYcrHbIi onpoc
MareMaTudecKkuii JUKTAHT
NunuBunyanbHas
caMmocTosiTeNbHast paboTa
[IpencraBnenue pe3yabTaToB
MPAaKTUYECKUX paboT
3ammTa TBOPUYECKUX paboT
3amuTa UHAUBUAYATbHBIX
ITPOEKTOB

KontponsHas pabora
Beinonnenune
9K3aMEHAIIMOHHBIX 3aJaHui
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I1K 1.3. IIpousBoautsb
MOHHUTOPHHT BBIIOJTHEHHBIX
pabor.

[IpodeccuonansHo-
OpPUEHTUPOBAHHOE
coJiep>KaHue

P2 Tema?2.5

P 3, Tema 3.3

P 6, Tema 6.6

P9, Tema 9.10

P 10, Temsr 10.7, 10.10,
10.16

P11, Temsr 11.5

P 12, Temsr 12.2

P 13, Temsr 13.3, 13.6
P 14, Temsr 14.5.

I'pynmoBas pabora c
WH(pOpPMaITMOHHBIMHU
pecypcamu

IToaroroBka cooOIIEHMUI;
3amuTa THAUBUTYaTbHBIX
MIPOEKTOB

TectupoBanue

YcTHbIi onpoc
NunuBunyanbHas
caMOCTOsATENIbHAsE paboTa
IIpencrasnenue pe3yabTaToB
MPaKTHYECKUX padoT
Pemenue 3amau ¢

po¢eCCHOHAIBHO-
OpPUEHTUPOBAHHBIM
coJiep>KaHueM
[IK 2.1. ConoctaBisTh [IpodeccrnonanbHo- I'pynmoBast pabota ¢
IOJIyYEHHBIE JaHHBIE CO CMEHHO- OPHUECHTHUPOBAHHOC I/IH(bOpMaI_[I/IOHHBIMI/I
CYTOYHBIMH TUTAHAMH- COACpxKaHUC pecypcamu §
rpaduKamH (3a71aHHAME), P2, Tema 2.5 IToaroroBka cooOILIEHMUI;
P 3, Tema 3.3 3amuTa MHANBU Iy JIbHBIX
MIPOU3BOJICTBEHHBIMU P 6 Tema 6.6 POCKTOR
) P
IporpaMMamH. P9, Tema 9.10 TectupoBanue
P 10, Temsr 10.7, 10.10, VYcrHbIi onpoc
10.16 NunuBunyanbHas

P11, Temsr 11.5
P 12, Temsr 12.2
P 13, Temsr 13.3, 13.6
P 14, Temsr 14.5.

caMOCTOsATENIbHAsE paboTa
IIpencrasnenue pe3ybTaToB
MPaKTHYECKUX padoT
Pewenune 3amau ¢

po¢eCCHOHAIBHO-
OpPUEHTUPOBAHHBIM
coJiep>KaHueM
IIK 3.2. IIpoBoauTh [IpodeccuonansHo- I'pynmoBas pabora c
JUArHOCTUKY U MOHUTOPHUHT OPHUECHTHUPOBAHHOC I/IH(bOpMa]_[I/IOHHBIMI/I
MPaBUIILHOCTH X0/ COACpxKaHUC pecypcamu §
[POU3BOJICTBEHHOTO TIPOLIECCA. P2, Tema 2.5 IToaroroBka cooOIIEHMUI;
P 3, Tema 3.3 3amuTa MHAUBU Iy AJIbHBIX
P 6, Tema 6.6 MPOEKTOB
P9, Tema 9.10 TectupoBanue
P 10, Temsr 10.7, 10.10, VYcTHbIi onpoc
10.16 NunuBunyanbHas

P11, Temsr 11.5
P 12, Temsr 12.2
P 13, Temsr 13.3, 13.6
P 14, Temsr 14.5.

caMoOCTOsATENIbHAsE paboTa
IIpencrasnenue pe3yabTaToB
MPaKTHYECKUX padoT
Pemenue 3amau ¢
po¢eCCHOHAIBHO-
OpPUEHTUPOBAHHBIM
coJiep>KaHueM
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5. Meponpusitusi, 3allJIAHMPOBAHHBIE HA MEPUOJ PeaTu3aluu y4eOHOH
AUCHHUILIMHBI COTJIACHO KAJICHIAPHOMY ILIAHY BOCIIMTATEIbHOMH PadoThl

na | Coaep:xxanue u (popMbl Yyacruukun | Mecrto OtBercTBen | Koanl
Ta | JeITeJIbHOCTH NMpoBeaeH | HbIe JIP
us

ce | Kondepenuus no teme CryneHTsl ayn. 313 TrokaBkMHA Hfz‘l'
HT | «['paduueckuit METOI pEIICHUS rp. O-14 0.C. JIP- 1’6
10 | ypaBHEHUIl U HEPAaBEHCTB» TP-1 7’
pb
ce | JlemoBas urpa 1o teme CryneHTsl ayn. 313 TrokaBkMHA Hfz‘l'
HT | «[IpoLleHTHBIE BEIYMCICHUS rp. O-14 0.C. JIP- 1’6
76 JIP-17
pb
ok | Cemunap «PelieHne npakTHKO- CryneHTsl ayn. 313 TrokaBkMHA HE‘ I-
TS | OPUEHTHUPOBAHHBIX 3aaW» rp. O-14 0.C. JIP- 1’6
op JIP-17
HO | Jluckyccus no teme «Anroputmsl | CTyIeHTBI ayn. 313 TrokaBkMHA H{)z‘ I-
si0 | perieHuss TPUTOHOMETPHUIECKUX rp. O-14 0.C. JIP- 1,6
pPb | YPaBHEHHU U CUCTEM YPABHEHUI HP-17,
ne | Jlenoas urpa no reme «Pemienue CryneHTsl aya. 313 TroxaBxkuHa HE'I‘
Ka | MPUKIAIHBIX 3a/1a4» rp. O-14 0O.C. TIP- 1,6
op JIP-17
s | Kondepenmus mo teme CryneHTsl aya. 313 TrokaBkrHa HE'I‘
Ba | «I'eoMeTpust MHOTOIPaHHUKOB» rp. O-14 0O.C. TIP- 1’6
PP JIP-17
¢be | Auckyccus «MeToasl peleHus CryneHTsl ayn. 313 TrokaBkMHA HE‘ I-
Bp | TPUTOHOMETPUYECKHUX ypaBHeHUI» | rp. O-14 0.C. JIP- 1’6
i“ JIP-17
Ma | [luckyccus 1o teme CryneHTsl ayn. 313 TrokaBkMHA H{)z‘ I-
pt | «Mcnonb3oBaHue rpauKoB rp. O-14 0.C. JIP- 1,6

GYHKIUH 1715 perieHus 321249 HP-17,
an | BupryanbHas s3kcKypcus CryneHTsl aya. 313 TrokaBkrHa HE‘ I-
pe | «CummeTpus B IpUPOJE, rp. O-14 0O.C. JIP-16
Jb | apXUTEKTYpPE, TEXHUKE, B OBITY». JIP-17
an | DKCKypcusl B CryneHTsl r. Xabapo | TrokaBkuHa HE‘ I-
pe | XabapoBckwuii kpaeBoit my3eit umeH | rp. O-14 BCK, VII. 0.C. JIP-16
ab | u H.U. I'ponexosa. [IIeBuenko JIP-17

, 11.
Ma | YpOK-CEMHUHAp M0 TEOPUH CryneHTsl ayn. 313 TrokaBkMHA H{)z‘ I-
W | BeposiTHOCTEH rp. O-14 0.C. JIP- 1,6
JIP-17

uto | Cemunap no teme «Perienue CryneHTsl aya. 313 TrokaBkrHa HE'I‘
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Hb | TEOMETPUYECKUX 3a/a4 IpU rp. O-14 0O.C. JIP-16,
MOJrOTOBKE K PK3aMEHY» JIP-17

JIvcT u3MeHeHH i ¥ TONMOJTHEHU M

B pabouyro mporpamMmy y4eOHOM NUCIIUTUIHBI

I1o CIICIHUAaJIBHOCTHU

(K00 U HauMeHOBaAHUe CNeYUATbHOCMU)

No uzmenenuss, 0ama uzmenenuss;, Homep CMPAHUYbL ¢ USMEHEHUEM
Hanpumep.: 3menenune Nel, 16.06.21 r., ctp. Ne 14
BbLJIO CTAJIO

noonuco HHMUMaﬂbl, d)amwzuﬂ 6HEeCULleco U3MEHEeHUA

PaccmoTpeno u ogobpeno Ha 3acemanuu [TIIK No
ITporokoi Ne « » 20 T.
IIpencenarens ITLK: /

noonuce  Hnuyuanel, pamunus
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