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OO0mas xapakTeprcTHKA padoyeil MporpaMMsl
0011e00pa3oBaTeIbLHOM I CHUIIMHBI «MaTeMaTuka»

1.1. MecTo IMCHUIINHBI B CTPYKTYpe npodeccuonaibHOi o0pa3zoBaTeabHoil mporpammel CITIO:
OOmeoOpa3oBarenpHas ~ AUCHUIUIMHA — «MaTematuka»  sSBJIseTCS — 00s3aTEIbHOW — YacThIO
00111600pa30BaTEIBLHOIO IIMKIa 00pa3oBaTeNbHOM MporpaMMbl cootBercTBuu ¢ ®I'OC mo npodeccuun
23.01.17 Macrep 1o peMOHTY U 00C/Iy:KHBAHUI0 ABTOMOOMJIei

1.2. Llenu n njanupyemMbie pe3yJbTATbI OCBOEHHS U CHUIIIMHDI:

1.2.1. Ileab AUCHUNIMHBI

ConepxkaHue TpoOrpaMMbl  00IIe00pa30BaTENbHON TUCHUIUIMHBL «MaTeMaTHKa» HampaBleHO Ha
JOCTH)KEHUE PEe3yJbTaTOB €€ M3Y4eHHs B coorTBercTBuM ¢ TpeboBanusimu OPI'OC COO ¢ yuerom
npodeccuonanbpHoi HanpasienHoctd @I'OC CITO.

1.2.2. [InaHupyemsble pe3yJbTaThbl OCBOEHHMS 0011e00pa30BATEIbHOI  JHCHMILUIMHBI B
coorBeTcTBHHU ¢ PI'OC CIIO M Ha ocHoBe PI'OC COO

Ocoboe 3HaYeHue AUCIUILUIMHA uMeeT ripu GopmupoBanun 1 pazsutan OK

OK 01. BeiOupatp criocoObl pemieHns 3aaad mpodeccHoHaIbHON AEATENbHOCTH MPHUMEHUTENBFHO K
Pa3IMYHBIM KOHTCKCTaM,

OK 02. Hcrons30BaTh COBpEMEHHBIE CpEICTBA IMOWCKA, aHAIHM3a M WHTepIpeTanuu WHQopManuud U
WH(POPMAITMOHHBIE TEXHOJIOTUH JIJIsI BBIMOHEHHUS 337184 PO eCcCHOHAILHOMN JICSITENbHOCTH;

OK 03. IlmanmpoBaTh M peaTH30BBIBATH COOCTBEHHOE MPO(ECCHOHANBHOE M JIMYHOCTHOE Pa3BHUTHE,
MPEANPUHUMATENBCKYIO JISITEIbHOCTh B TMpodecCHOHANBHON cdepe, HUCIONb30BaTh 3HAHHS 110
(hMHAHCOBOM TPaMOTHOCTH B PA3NWYHBIX KU3HEHHBIX CUTYaIHsIX;

OK 04. DddexTrBHO B3aUMOACHCTBOBATh U PabOTaTh B KOJJICKTHBE U KOMAH/IE,

OK 05. OcymecTBnsiTh YCTHYI0O W THCBMEHHYIO KOMMYHHUKAIlMI0 Ha TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit deaepalini ¢ yueToM 0COOCHHOCTEH COI[HANIBHOIO U KyJIbTYPHOI'0 KOHTEKCTa,

OK 06. [TposBAsSTS rpayKIaHCKO-TIATPUOTHIECKYIO TTO3UITUIO, IEMOHCTPHUPOBATH OCO3HAHHOE MTOBE/ICHIE
Ha OCHOBE TPAJWLMOHHBIX OOIIEYEIOBEYECKUX IIEHHOCTEH, B TOM HYHCJIE C y4eTOM TapMOHW3ALUU
MEKHAIIMOHAIFHBIX M MEXPEIUTHO3HBIX OTHOIIEHUH, MPUMEHSTHh CTaHAApPThl aHTHKOPPYIIIHOHHOTO
TTOBEICHS;

OK 07. CopmeiicTBOBaTh COXPaHEHUIO OKPYKAIOMIEH Cpenbl, pecypcocOepekeHn o, TPUMEHSTh 3HAHUS
00 W3MEHEHWH KIWMaTa, MPHHIMUIB OEpPeKINBOrO IPOM3BOACTBA, 3(DPEKTUBHO ICHCTBOBATH B
Ype3BBIYAHBIX CUTYAIHIX;

OK 08. Hcmons3oBaTh cpencTBa (U3NUIECKON KYIbTYPHI JJISI COXpAaHEHHS W YKPEIUICHHS 3I0POBBS B
mporecce TpogeCCHOHANTBHON EATENhbHOCTH W TOAAEPXKAaHUS HEO0OXOAWMOTo YPOBHS (PU3MIECKOH
MTOJITOTOBJIEHHOCTH;

OK 09. Ilomp3oBaTbesi mpodeccHoHaTHHON TOKYMEHTAIFed Ha TOCYOapCTBEHHOM M HHOCTPAHHOM
SI3BIKAX.

npodecCHOHAJBHBIX KOMIIETeH LU

I1K 1.1. OnpenensTb TEXHUYECKOE COCTOSIHUE aBTOMOOUJIBHBIX JABUraTEIeH.

IIK 1.2. Ompenenats TEXHHUYECKOE COCTOSIHME OJIIEKTPUYECKMX M D3JIEKTPOHHBIX CHCTEM
aBTOMOOMIIEH.

1K 1.3. OnpenensTh TEXHUYECKOE COCTOSIHUE aBTOMOOUIIBHBIX TPAHCMHCCHUH.

IIK 1.4. OnpenensTb TEXHUYECKOE COCTOSIHHE XOJOBOM 4YacTH M MEXaHHU3MOB YIPaBJICHUS
aBTOMOOMIIEH.

I1K 1.5. BeisBnaTh neekThl Ky30BOB, KaOUH U MIaT(HOPM.

[1K 2.1. OcymmecTBasATh TEXHUYECKOE 00CTY)KMBaHUE aBTOMOOMIIBHBIX JIBUTATENIEH.

IIK 2.2. OcymiecTBisATh TEXHUUECKOE OOCTY)KUBAHUE DIEKTPUUECKUX U JEKTPOHHBIX CHCTEM
aBTOMOOMIIEH.

1K 2.3. OcymecTBasITh TEXHUYECKOE 00CTY)KMBaHNE aBTOMOOMIIBHBIX TPAHCMUCCHA.



I[IK 2.4. OcymecTBiaTh TEXHUYECKOE OOCITY)KMBAaHHE XOJOBOM YacTH M MEXaHHU3MOB
yIIpaBJICHUS] aBTOMOOMIICH.

1K 2.5. OcymmecTBiasITh TEXHUYECKOE 00CTy)KMBaHNE aBTOMOOMIIBHBIX KY30BOB.

1K 3.1. [Ipou3BoANTH TEKYLIUII pEMOHT aBTOMOOUJIBHBIX JBUTATEINCH.

IIK 3.2. IIpou3BOAUTH TEKYILUH PEMOHT Y3JIOB M 3JIEMEHTOB 3JIEKTPUUYECKUX U JIEKTPOHHBIX
CHCTEM aBTOMOOMIIEH.

1K 3.3. ITpou3BoauTh TEKYIIMH PEMOHT aBTOMOOMIIBHBIX TPAHCMUCCHUH.

I[IK 3.4. Tlpou3BOAUTH TEKYIIMH PEMOHT XOJOBOM 4YacTW M MEXAaHHU3MOB YIIPaBJICHUS
aBTOMOOMIIEH.

IIK 3.5. ITpou3BOauTh pEMOHT U OKPACKy Ky30BOB.

JIMYHOCTHBIC PE3yJabTaThbl NPOrpaMMbl BOCIIUTAHUSA

JIP 16 IlpuobOpereHue oO0y4aromMMHCS COIMAIBHO 3HAYMMBIX 3HAHHMM O MpaBHJIaxX BEICHUS
9KOJIOTMYECKOTro 00pa3a JKM3HM O HOPMAax U TPAJAULUAX TPYAOBOM JEATENILHOCTH YEJIOBEKa O
HOpPMax M TpagulUsAX T[OBEICHHUS 4YeJIOBEKa B MHOTOHAI[MOHAJIBLHOM, MHOTOKYJIBTYPHOM
oOmiecTBe.

JIP 18 IleHHOCTHOE OTHOIICHHE OOYYAIOIIUXCA K JIIOJAIM WHOW HAIMOHAIBHOCTU, BEpHI,
KYJIbTYpbI; YBOKUTEILHOTO OTHOLIEHHS K MX B3TJIs/1a

JIP 19 VBaxutenbHOe OTHOIIEHMS] OOy4alOHIMXCS K pe3yiabTaTaM COOCTBEHHOTO U UY>KOTO
Tpyza.



OO0111 e KOMITETEHIINHA

[InanupyemMsbie pe3yabTaThl 00y4eHUs

O0mue

JucnunnusapHsie

OK 01 Beibupats criocoObl pelieHus
3aj1a4 npodeccuoHaIbHON
JeATETbHOCTH TPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

- FOTOBHOCTh K TPYly, OCO3HAHUE [ICHHOCTH
MacTepCTBa, TPYAOIIO0UE;

-TOTOBHOCTH K aKTUBHOM JACATCIIBHOCTHU
TEXHOJIOTUYECKOW U COLMAIBHON
HaIpaBJICHHOCTH , CTIOCOOHOCTh
WHUOUUPOBATH, INIAHUPOBATH U
CaMOCTOATECIIbHO BLIMIOJIHATHL TaAKYIO
JIESITEIbHOCTD;- HHTEPEC K Pa3IUIHBIM
chepaM TpodecCHOHANILON NeITEeIbHOCTH
OBnaseHne yHUBEpPCANbHBIMHU YI€OHBIMHU
II03HABATCIbHBIMU HeﬁCTBHHMHZ

a) 6a30BBIC JIOTHYECKHUE ICHCTBUS
CaMoCTOSTENbHO GOPMYIIUPOBATH H
aKTyaJIu3UPOBaTh NPOOJIEMY, pacCMaTpUBATh
ee BCECTOPOHHE;

-YCTaHABJIMBATH CYNIECTBYIONINN PU3HAK
WJIH OCHOBAHUE JIJISl CPaBHEHMUS ,
KJIacCU(pUKAIUK W 0000IICHMS;

- OMPENENATH [ENN ACATETLHOCTH , 33/1aBaTh
napaMeTpbl M KPUTEPUU UX JOCTHUKCHUS;
-BBISIBUTH 3aKOHOMEPHOCTU ¥ MPOTHBOPECUHS
B paccMaTpUBaeMbIX SBJICHUSIX;

-BHOCHTH KOPPEKTUBHEI B JACATEIHLHOCTD,
OLIEHUBATh COOTBETCTBHE PE3yIHTATOB
LeNSIM, OILEHMBATh PUCKU ITOCTIENCTBUN
eITENLHOCTH

-BJIaJICTh METOJIJaMHU JIOKAa3aTeIbCTBA , AITOPUTMAMHU PEIICHUS 3a]1a4;
yMeTh (DOPMYJIUPOBAThL OIPEIACTICHHS, aKCHOMBI U TEOPEMBI ,
MPUMEHSTh UX, IPOBOAMTD JJOKA3aTEIbHBIC PACCYXKICHUS B XOZC
pelieHus 3a1ay;

-yMETb OIEePUPOBATH MOHATHIMH : CTEIIEHb YUCIIA, JJorapudM ducia;
YMCHUEC BBIIIOJHATE BBIYMCIICHUC 3HaAUYEeHUH U HpeO6pa3OBaHI/IH
BBIPQXXCHUI CO CTEIEHSMH U Jiorapru(pmMamu, peodpa3oBaHus JAPOOHO
—paluOHAJIbHBIX BBIpa)KeHI/Iﬁ

- YMCTh OIICPHUPOBATH IMOHATUAMMU: pallMOHAJILHBIC, UPPALlMOHAJIBHBIC,
NoKasarelbHble, CTeIeHHbIE, JIoTapu(MHUECKHE,
TPUTOHOMETPUUECCKUEC YPABHCHUA U HEPABECHCTBA , UX CUCTEMBbI;

- YMETh OMEPUPOBATH TOHATHAMU:(DYHKIHUS, HEIPUPBIBHAS (QYHKIIHS,
MIPOU3BOIHAS, TIEPBOOOPA3HA,ONPEACIICHHBIA HHTEPAJ ; YMETh
HAXOAWTh MPOM3BOIHBIC JIEMEHTAPHBIX PYHKIIUH ,HCIIOIB3YS
CIPaBOYHBIC MaTEPHAJIbl; HCCIICNOBATD B TIPOCTEHIIINX CITydasx
(yHKIIMY HA MOHOTOHHOCTh , HAXOJIUTh HAaUOOMbINee U HAMMEHbIIIEE
3Ha4YeHUs PYHKIWH, CTPOUTh Tpa(WKd MHOTOWICHOB C
UCIIONIL30BAHHUEM allapaTa MaTeMaTHYeCKOTO aHaJHN3a; IPUMEHSTh
MPOM3BOAHYIO TPU PEIICHHUH 3a][a4 Ha JIBUKECHUE ; PEIIaTh MPAKTHKO-
OpPHEHTHPOBAHHBIC 3aJla4d Ha HAWOOIbIIee U HANMEHIIINE 3HAYCHUS,
Ha HAXOXJICHUE ITyTH , CKOPOCTH W YCKOPCHUS;

-yMEThb OMEPUPOBATH MOHATHSIMH :pallHOHATIBHAS

(hyHKIMA, TOKa3aTenbHas pyHKIWS , Jorapudmmdeckas GyHKITHS ,
TpHOHOMeTpruYecKue (pyHKINH, 0OpaTHBIC GYHKIIHN;

YMeTh cTpouTh rpaduKH U3YUEHHBIX QYHKITHH , HCIIOJIb30BaTh
rpaduKy MpH U3yYSHUH MPOIECCOB 3aBUCUMOCTEH, TIPH PEIICHUN
3a/a4 U3 JPYrux y4eOHBIX PEAMETOB | 3a]a4 U3 PeaTbHON KU3HU;
BBIpaXXaTh (GOPMYITaMU 3aBHCUMOCTH MEXITY BETMYHNHAMH ;- YMETh
pemarh TEKCTOBBIC 3a1a4M Pa3HBIX THIOB ( B TOM YHKCIIE HA
MPOLICHTHI, JIOJIM U YacTH, Ha JBMKEHHE, paboTy, CTOMMOCTH TOBapOB
W YCITYT , HAJIOTH, 3a/1a49d U3 00JaCTH YMPABIICHUS JIMYHBIMHU U
CeMElHBIMU (PMHAHCAMMU ); COCTABIISTH BBIPAKEHUS, YPABHCHHUS,
HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHUIO 3a/1a4M , UCCIIECIOBAThH




MOJTYYEHHOE PelIeHHE W OLICHUBATh MPaBIOMOJOOHOCTh PE3yIbTaTOB
;

- YMETh ONEPHUPOBATH MOHATUSAMH CpenHee apudmMeTnueckoe,
MenuaHa, HauOoJblllee U HAMMEHbIIee 3HAUCHUs, pa3Max ,
JICTIEpCHsI, CTaHAAPTHOE OTKIOHEHHE YHCIOBOTO Ha0opa ; yMeTh
W3BJICKAaTh , HHTHPIIPETHUPOBATh HH(OPMAIIUIO, TPEACTABICHHYIO B
TabNHIax,Ha rpadUueCKX METOJOB U AJIEKTPOHHBIX CPEJCTB ,
rpadukax, OTpPaXkaroIlyl0 CBOMCTBAa PealibHBIX MPOLIECCOB U ABJICHUM
; IPEJICTABJISATh MH(POPMAIIHIO C TIOMOIIBIO TAOJIHII U TAarpamm;
HCCIEN0BAaTh CTATUCTUYECKHUE JAHHBIE , B TOM YHCIIE C IIPUMEHEHUEM
rpau4ecKux METOJJOB U AJIEKTPOHHBIX CPENCTB.

- YMETh OIIEpUPOBATH MOHATHUSIMHU : CIy4YalHBIM ONBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTD CITy4aifHOTO COOBITHSI , yMEHHE BBIYHUCIISITH
BEPOSITHOCTH C UCTIOJIb30BAHHEM TpadHueCKUX METOOB ; MPHUMEHSTh
(hOpMYITBI CITOXKEHUSI 1 YMHOKCHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
(dakTel 1 HOpMyIIBI TIPU PEIICHNH 3a/1a4; OICHUBATH BEPOSITHOCTH
peaTbHBIX COOBITHH , 3HAKOMCTBO CO CITy4YaiHBIM BETHYMHAM , yMEHHE
IIPUBOIUTH IPUMEPH! MPOSBICHUS 3aKOHA OOJBLIMX YMCEN B
IPUPOAHBIX U OOIECTBEHHBIX SIBICHUSIX;

- YMETb OINEpUPOBAaTh MOHATHAMHU: TOYKA, MPsIMasi, IUIOCKOCTB ,
IIPOCTPAHCTBO, ABYTPAHHBIN YrOJI, CKPEIUBAOIIUECS MIPSIMBIE,
MapauIeNbHOCTh U NEPIEHIUKYIIPHOCTh INPSAMBIX U INIOCKOCTEH,
YTOJI MEKIY MPSIMBIMH , YTOII MEXKIY IPAMOH M IIIOCKOCTBIO , YTOI
MEXKIy MIOCKOCTSAMH , PACCTOSTHUE OT TOYKHU 1O TUIOCKOCTH ,
pacCTOSIHUE MEXKY IPSIMBIMU , PACCTOSIHUE MEXKIY INIOCKOCTSAMHU.
YMeHue HCIoJIb30BaTh IPU PEIICHUH 3a7a4 U3ydeHHbIE (QaKThI U
TEOpEMBbl IUIAHEMETPHH ; YMEHHE OLIEHUBATh pa3Mepbl 0OObEKTOB
OKPY’KaroIEero MUpa;

- YMETb OINEPUPOBATh MOHATHAMH : MHOTOTPAHHUK , CEUEHHE
MHOT'OTpaHHUKa, Ky0, mapajuieNenumesn, npu3ma , nupamuaa, Gurypa
Y TIOBEPXHOCTH BpAIlEHHS, IUIMHIP, KOHYC, ap, chepa, ceueHHs
¢urypsl BpalieHHs, INIOCKOCTh, Kacatouascs cepbl, HUIMHAPA,
KOHYCa, IJIONIAa/b MOBEPXHOCTH MUPAMUIBI, IPU3MBL,

KOHYCa, IWJIMH/IPa, MJIomans cheprl, o0bemMa Kyda, MpIMOYroIbHOIO
napauleNenuIeaa, TMpaMusl, IPU3MBbL, HUINHAPA, KOHYCA,
n1apa:yMeHue n300pakaTb MHOTOIPAHHMKHM M ITOBEPXHOCTH




BPAILCHUS, UX CEUYEHHS OT PYKH , C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U JICKTPOHHBIX CPENICTB , yMEHHE PAaCIIO3HOBATH
CUMMECTPUIO B INPOCTPAHCTBE, YMCHHUEC PACIIO3HOBATL IMPABUJILHBIC
MHOTI'OI'paHHUKH ;

- YMCHUC OICPHUPOBATH IMOHATUAMU : IBUKCHUC B IIPOCTPAHCTBE,
no7I00HbIe (QUTYPBI B IPOCTPAHCTBE, HCIONB30BaTh OTHOLICHUE
TUTOIIAICH TOBEPXHOCTEN U 00BEMOB MONOOHBIX (PUTYp TPH PEHICHUH
3a/a4

-YMETH BBIYUCIATH TCOMETPUICCKUEC BCIININHBI ( JJIMHa, yTroJl,
wIom@as , 00beM, IIIOMIAAb TOBEPXHOCTH ), HCIOJb3Ys U3ydeHHBIC
(hopMyJIBI U METOJIBI;

- YMETh OIIEPUPOBATH IOHATHAMHU . IPAMOYTOJIbHAS CHCTEMA
KOOpAuHAT , KOOpAWHATBI TOYKH, BEKTOP, KOOPAHWHATHEI BEKTOPA,
CKaJIIPHOE MTPOU3BENIEHUE , YTOJ MEXK/Y BEKTOPAMH , CyMMa
BCKTOPOB, NPOU3BEACHUEC BCKTOpA HA YHCJIO, HAXOAUTH C ITIOMOIIBIO
M3YYEHHBIX (hOPMYJI KOOPIMHATHI CEPEIUHBI OTPE3KA ,pACCTOSHHE
MCXKIY ABYMS TOUKaMU,

- YMETbh BBIOMpATh MOIXOISIIINN H3yIEHHBII METOJ IJISl PEIICHUS
3a/1auM, paclo3HaBaTh MaTeMaTuieckne GakThl U MaTeMaTHYECKHe
MOJIETTH B TIPUPOJHBIX U OOIIECTBEHHBIX SIBIICHUSX, B ICKYCCTBE;
YMEHHE IPUBOANTH IPUMEPHl MAaTEMaTHUYECKUX OTKPBITHHA
POCCUNCKONM 1 MUPOBOM MaTeMaTU4YECKOW HAyKH.

- YMETh OINepUpPOBaTh MOHITHAMHU: OIpENeIeHHe, aKCHOMa , TEopeMa,
CIIEJICTBHE, CBOWCTBO, MPU3HAK, JI0KA3aTEIHCTBO, PABHOCHIIbHEIE
(hopmynupoBKH, yMeHHE GOpMYTUPOBATE OOpaTHOE
MIPOTHBOITIOJIOKHOE YTBEP)K/IEHHUE, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, HCIIOIb30BAaTh METO] MAaTEMaTHIEeCKOH HWHIYKIINU;
MIPOBOJIUTH JTOKA3aTENbHBIE PACCYXKICHHUS TPH PENICHUH 3a]1aY,
OILIEHWBATH JIOTHYECKYIO IPaBUIFHOCTh PACCYXIICHUH,

- YMETh OINEepUpPOBaTh MOHATHUSIMHU: MHOXKECTBO, TOIMHOKECTRBO,
oriepariy HaJl MHOJKECTBAMH; YMEHHE UCTIOIh30BATh TEOPETHKO —
MHOYKECTBEHHBIH armapar AJis ONMUCAHUSI PeabHBIX MPOIECCOB U
SIBIICHU TP PEIISHUH 32/1a4; B TOM YHUCIIE U3 APYTHUX YIEOHBIX
MPEIMETOB;

- YMETh OIEepPUpPOBaTh MOHATUAMU: Tpad), CBA3HBIN Tpad , IepeBo,
UK, Tpad Ha MITOCKOCTH, YMEHHUE 3aJaBaTh U OIMCHIBATH Ipadbl




Pa3IMYHBIMH CIIOCOOBI; MCIIONB30BATh Ipadbl MPH PELICHUH 3a/a4.
- YMETh CBOOOIHO OIEpUPOBaTh MOHATHAMH : COUCTAHHE,
MepecTaHOBKa, YHMCIIO COUYCTAHMH, YHMCIIO MEPecTaHOBOK, OMHOM
HeloToHa; ymeHHe NpUMEHATh KOMOMHATOPHBIEC (DaKThI 1
paccyKaeHusl [UIsl pelieHus 3a1ad ;

- YMETh ONEPHUPOBATH MOHSATHSIMU: CTEIEHb C IEJIbIM ITOKa3aTeNeM,
KOpPEHb HATYpaJbHOU CTENEHH, CTEleHb C PallMOHATEHBIM
noKasaresieM, CTelleHb C JICHCTBUTENbHBIM ITOKa3aTeneM , Jorapudm
YKcia,CHHYC,KOCHHYC ¥ TAHT€HC TPOU3BOJILHOTO YUCIIA - YMETh
OIEepUPOBaTh MOHATHAMHU:TOXKIECTBO, TOXKIECTBEHHBIC
npeoOpazoBaHue , ypaBHEHHE ,HEPABEHCTBO, CHCTEMA
ypaBHEHUH,HEPaBEHCTB, PABHOCHIILHOCTh YPaBHEHUH ,HEPABEHCTB U
CHCTEM, PallMOHAILHBIC, HPPAIIMOHAIBHBIC, MOKa3aTellbHBIE,
CTelleHHbIe,Torapu(pMUIeCKUe, TPHIOHOMETPHYECKHE
YpaBHEHUS,HEPABCHCTBA U MX CUCTEMBI. YMEHHUE pelliaTh YpaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C TIOMOIIBIO PA3IMYHBIX MPUEMOB, PEIIATh
YpaBHEHUS,HEPABEHCTBA U CUCTEMBI C ITapaMeTpoM; IPUMEHSTh
YpaBHEHUS, HEPABCHCTBA, MX CUCTEMBI JJISl PEIICHHUS MATEMATHISCKUX
3a/ia4 ¥ 3aJ1a4 U3 pa3InIHbIX 00JacTeil HAYKU M PealbHOW KH3HU;
-yMeTh CBOOOJIHO OIEPUPOBATH MOHITUAMU: TpadUK PYHKIIIH,
obpatHas QyHKIMS, KOMIIO3UIIUs (YHKIUMA, THHEHHAS

(byHKIWS, KBagpaTUIHas QYHKINS, cTeeHHast QYHKIINS C

[ENBIM TI0Ka3aTeIeM, TPUTOHOMETpUiecKue QyHKIINY,

oOpaTHbBIE TPUTOHOMETpHUECKHE QYHKITUH, TOKa3aTelbHAs U
norapudmudeckast QyHKIIUN; yMEHHE CTPOUTH TpaduKu

(hyHKITIH, BEITOTHITH TpeoOpa3oBanws rpaduKoB (HyHKIIHIA,
YMEHHE UCTIONB30BaTh TpapuKH QYHKIUH U U3ydeHUs

MIPOIIECCOB M 3aBUCUMOCTEH MPU PEIICHUU 3a/1a4 U3 IPYTUX
YU4eOHBIX MPEMETOB U U3 PeallbHOM KU3HH; BEIPAKATh

(hopMynaMu 3aBUCUMOCTH MEK/Y BETHUYNHAMU;

yYMEHHE CBOOOTHO OMEPHUPOBATH TOHSITHAMH: YETHOCTh

(GyHKIUY, IEPHOANIHOCTD (YHKIIUU, OTPAHHYCHHOCTh

(hyHKITMH, MOHOTOHHOCTH (DYHKIIUH, IKCTPEMYM (YHKITHH,
HauOoJblllee U HAMMEHbIIIeE 3HAUCHUS QYHKIIUH Ha

MPOMEXKYTKE; YMEHUE MTPOBOJMTH UCCIIE0BaHUE QYHKIINY;

YMEHHE UCTONTB30BaTh CBOWCTBA U rpaduku QYHKIUI 1is




pelieHus: ypaBHEHUM, HEPABEHCTB U 3aJ[a4 ¢ IapaMeTpaMus;
1300pakaTh Ha KOOPAMHATHOM MJIOCKOCTA MHOXKECTBA
pElleHnil ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOIHO OIEPUPOBATH MOHSATHIMHU:
MOCJIEIOBATENILHOCTh, apu(METHUECKasi TPOTPECCHUs,
reoMeTpuyeckas mporpeccus, 0ecCKoHedHO yObIBaroIas
TeOMETPUYECKas MIPOrPECCUs; yMEHHUE 3a]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C TIOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- YMETh OMEPUPOBATH TOHITUSMU: HEMPEPBIBHOCTh PYHKIUH,
ACHMIITOTHI Tpaduka QYHKIIUH, IepBasi U BTOPasi MPOU3BOAHAS
(yHKIINY, TEOMETPUIECKUH 1 (PU3NICCKHIA CMBICIT
MIPOU3BOJIHOM, ITEPBOOOpa3Hasi, ONpeNeICHHBIN HHTErPaT,
yYMEHHE HAXOAUTh (DOPMYIIBI; OLIEHUBATh BEPOSTHOCTH
peaIbHBIX COOBITUI; YMEHHE OIepUPOBATH MOHITUSIMU:
CTyJaifHas BETMYHUHA, pacpeaesieHue BEpOITHOCTEH,
MaTEMaTUYCCKOC OKUIAHUEC, TUCIICPCUA U CTaHIAAPTHOC
OTKJIOHEHUE CIyYaiiHOW BETUYMHBI, PYHKIIMU pacTpeneNeHus
Y TUIOTHOCTH PaBHOMEPHOTO0, MTOKa3aTENFHOT0 U HOPMAJIBHOTO
pacrpeeneHuit; yMeHUe UCTI0Ib30BaTh CBOMCTBA M3YyUYEHHBIX
pacrpeneneHnid Ui pelieHns 3a1a4; 3HAKOMCTBO C
MOHATHSMU: 3aKOH OOJBIIINX YKCEN, METOIbI BEIOOPOYHBIX
WCCIIEZIOBAaHUI; YMEHHNE TPUBOIUTH MPIMEPHI TTPOSBICHUS
3aKOHA

Bonpmmx dmcen B MPUPOIHBIX M OOMIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOHO OTIEpHUPOBATH MOHITHAMH: TOUKA, IIPSIMas,
TJIOCKOCTh, IPOCTPAHCTBO, OTPE3OK, JIyd, TUIOCKUHN Yo,
JBYT'PAaHHBIA yIoJl, TPEXTPaHHBIN Yo, TIepeceKaromuecs,
napaJulebHBIE H CKPEITUBAIOIIIECS MIPSIMbIE, MapauiebHOCTh
Y TIEPIEHTUKYISIPHOCTD MPSAMBIX H IJIOCKOCTEH, YTOI MEXIY
MPSIMBIMU, YTOII MEXKIY TIPSIMOI ¥ IIJIOCKOCTBIO, YTOI MEXKIY
TJIOCKOCTSIMU; YMEHUE MCIIOIb30BATh TIPY PEIISHUH 33124
M3ydeHHBIE ()aKThl U TEOPEMBI TNIAHUMETPHH; YMEHUE
OILIEHWBAThH Pa3Mephl 0OOBEKTOB B OKPYKAOIIEM MHUPE; YMEHHE
OIEePUPOBATH MOHATHUSIMI: MHOTOTPaHHUK, CEUCHHE
MHOTOTpaHHUKa, TPaBUIHHBII MHOTOTPAHHHUK, ITPU3Ma,




nupamMuia, purypa v moBepXHOCTh BPALICHUS, IIVIIHHID,
KOHYC, 1map, chepa, pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHYCa
U UWJIMHPA, MapajuieibHble OCH I OCHOBAHHIO, CEUCHHE
11apa, MI0CKOCTh, Kacatomasics chepsl, UINHAPA, KOHYCa;
yMEHHE CTPOHTh CEUeHHEe MHOTOrpaHHUKa, H300pakaTh
MHOTI'OI'PaHHUKH, (PUTYPBI ¥ TTIOBEPXHOCTH BPAILICHUS, UX
CCUYCHM:, B TOM YHCJIC C IIOMOIIBIO 3JICKTPOHHBIX CPCACTB,
yMEHHE IIPUMEHSTh CBOMCTBA T€OMETPHUECKUX (PUTYD,
CaMOCTOSATEIHHO (POPMYTUPOBATH OMPEAEICHHS H3ydaeMbBIX
d)I/Ipr, BBIIBUI'aTh TUIIOTE3bI O CBOICTBax U IIprU3HaKax
TeOMETPUIECKHUX (PUTYP, 00OCHOBELIBATE HIIM OIPOBEPTAThH HX;
YMEHHUE ITPOBOIUTH KJIaCCU(UKALIKIO (UTYD IO Pa3THIHBIM
IIpHU3HaKaM, BBIIIOJIHATH HCOGXO}II/IMBIG JOIIOJTHUTECIIbHBIC
ITOCTPOCHNS;

- YMEeTh CBOOOHO OIIEPUPOBATEH MOHATHAMU: IIOIIAb
(burypsl, 00beM (GHUTYphI, BEIMYUHA YIJIa, PACCTOSIHUE OT TOYKH
JI0 IUIOCKOCTH, PACCTOSHUE MEXY NPAMBIMU, PACCTOIHUE
MEXKIY TUIOCKOCTSMU, THIOMAIL CEPhl, TUIOMA L TOBEPXHOCTH
MHpaMUIBL, TPU3MBL, KOHYCA, IUIIHH]Ipa, 00beM Kyoa,
MIPSIMOYTOJILHOTO TapaJijIeJICUIIeAa, ITMPAMUIBI, TTPH3MBI,
MAIMHAPA, KOHYCa, I1apa; YMEHHE HaXOIUTh OTHOIIICHUE
00bEMOB TTOIOOHBIX (UTYP;

- YM€Th CBOOOTHO ONEPUPOBATH ITOHATHUSAMH: JBHKCHHE,
TapauIeIbHBINA TTePEHOC, CAMMETPHS Ha TIIOCKOCTH U B
IIPOCTPAHCTBE, IIOBOPOT, IIpe0Opa3oBaHKe NOA00Hs, TOJ00HbIE
(huryphl; yMEHHE PACIIO3HABATH PaBHBIC U TTOMOOHEIE (DUTYPHI,
B TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMECHHUE
HCITOJIB30BaTh TEOMETPUUCCKHAE OTHOIICHHS, HAXOAUTh
TEOMETPUICCKUE BETMIHUHBI (JTTHHA, YTOJI, TUIOMA b, 00HEM)
MIPH PELISHUH 3a/1a9 U3 JPYTUX YIeOHBIX MPEIMETOB U U3
peanpHOM JKu3HU;

- YMETh CBOOOTHO OIIEPHUPOBATH MOHATHUAMU: TIPIMOYTOJIbHAS
cUcTeMa KOOpAWHAT, BEKTOP, KOOPAHMHATEI TOUKH, KOOPIHHATHI
BEKTOpa, CYMMa BEKTOPOB, IIPOM3BEACHIE BEKTOPA Ha YHCIIO,
pasiIoKeHrne BEKTopa 1o 0a3Hcy, CKalIsIpHOE IPON3BEICHIE,
BEKTOPHOE MTPOU3BEJIEHIE, YTOJl MEK/Yy BEKTOpAMH; YMEHHE




HCIIOJIb30BAaTh BEKTOPHBIN M KOOPIMHATHBINA METO IS
pEIIeHUs] TEOMETPUYECKHUX 3a/1a4 U 33714 APYTUX yu4eOHBIX
MIPEIMETOB; OIIEPUPOBATH OHATUSIMH: MaTpuIia 2x2 u 3X3,
OTIPEIEUTENTh MATPHIIBI, TEOMETPUUESCKUM CMBICIT
OTIPEIENUTENS; YMETh MOJCIUPOBATh PeabHBIC CUTYAIlUU Ha
SI3BIKE MATEMATUKHU; COCTABIISITH BBIPAKCHHS, YPaBHEHUS,
HEpaBEHCTBA M UX CUCTEMBI 10 YCIOBHIO 3aJa4H, UCCIIE0BATh
MTOCTPOEHHBIE MOJIENTN C MCIIOIb30BAaHUEM aIllaparta aireopsl,
WHTEPIIPETUPOBATH MOTYICHHBIN PE3YIbTAT; CTPOUTH
MaTeMaTUIECKUE MOJICIH C TIOMOIIBI0 TEOMETPUIECKUX
MIOHSATHU U BETUYWH, PEIIaTh CBA3AHHBIC C HUMH MPAKTUYECKUE
3a1a91; COCTABJISITH BEPOSTHOCTHYIO MOJIEH U
WHTEPIIPETUPOBATH IMOTYICHHBIA PE3YIIBTAT; PEIIaTh
MPUKJIAAHBIC 33]IaYl CPEACTBAMHU MAaTEMaTHIECKOTO aHAN3a, B
TOM YHCJIE COI[HAITbHO-3KOHOMUYECKOTO U (PU3NIECKOTO
XapaKTepa;

- YMEHUE BEIOMPATD MTOIXO AN METOT IS PEIICHUS 3a0a4M;
MOHMMaHWe 3HAYNMOCTH MaTEMaTUKH B U3YUEHHUH MPHUPOTHBIX
1 OOIIIECTBEHHBIX MPOLIECCOB U SBJICHUN; yMEHUE
pacrmo3HaBaTh MPOSIBIECHUE 3aKOHOB MaTEMAaTHKN B UCKYCCTBE,
YMEHHE TPUBOAUTH TPUMEPH MAaTEMAaTHIECKUX OTKPBITHI
POCCUNCKOIM 1 MUPOBOM MaTEMaTUUYECKOU HAYKH

OK 02 HMcnonb30BaTh COBPEMEHHBIE
CpeICTBa MOKCKA, aHAIM3a U
HHTEpIIpeTanuy HHGOpMaIuu, u
HH()OPMAIMOHHBIE TEXHOIOTHH /IS
BBIIIOJIHECHHUS 33124
mpodecCHOHANTBHON A TEIBHOCTH

B obnacTv EHHOCTH HAYYHOT'O ITO3HAHUS

- ¢(hOpMHPOBAHHOCTH MHUPOBO33PCHUS
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOIIECTBEHHON
MIPAKTHUKN,0CHOBAHHOI'O HA JUAJIOre KYJILTYP,
CITOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MeCTa
B IIOJIUKYJBTYPHOM MUPE;

- COBEPIIIEHCTBOBAHHUE S3BIKOBOU H
YUTATEIHECKON

KyJIbTYPBI KaK CPECTBA B3aUMOJCHCTBHUS
MEXIy JTIOJbMH U TTO3HAHHS MUPA;

- OCO3HAHHE IIEHHOCTH HAYIHOH
JIESITETIbHOCTH,TOTOBHOCTh OCYIIECTBIISITh

-YMETh OIEPUPOBAThH MOHATUSIMU: PallMOHAIbHAS (DYHKIIHS,
MoKa3aTeabHas (ZYHKIMS, CTCIIeHHAs (hYHKIMS, JJorapuhMuIecKas
(byHKIIHS, TpPUTOHOMETpUYEcKre (DYHKIUN, 0OpaTHbIE (PYHKINH;
YMEHHE CTPOUTD I'paUKH H3YUYEeHHBIX (DYHKIHH, HCIIONIb30BATh
rpaduKy IPH U3YYEHUH IIPOLIECCOB M 3aBUCUMOCTEH, IPH PEIIEHUN
3a/a4 U3 OPYIHX YYeOHBIX MPEIMETOB U 3a[1a4 U3 PeaabHOMN JKHU3HH;
BBIpaXKaTh (HhOpMyJIaMu 3aBUCHMOCTH MEXKIY BEIHUMHAMU;

- YMETh OIEPUPOBATh IOHATHIMHE: TOKICCTBO, TOKICCTBCHHOE
mpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMA YPaBHEHUH U
,HEPaBEHCTB, PABHOCHIILHOCTh YPaBHEHHH, HEPABEHCTB U CHCTEM,
palroHalbHbIE, HPPALMOHAIbHBIE, II0KA3aTeIbHbIC, CTCIICHHBIE,
norapuMUYECKUe, TPUTOHOMETPUIECKUE YPABHEHHS, HEPABEHCTBA




MPOCKTHYIO

OK 03 IlnanupoBath 1
peann30BbIBaTH COOCTBEHHOE
npodeccuoHaIbHOE ¥ TMYHOCTHOE
pa3BHUTHE, MPEATPUHUMATEIBCKYIO
JeATebHOCTh B MPO(eCCHOHATBHON
cdepe, UCIOJIb30BATh 3HAHUS 110
(hMHAHCOBOI IPaMOTHOCTH B
Pa3UYHbBIX )KU3HEHHBIX CUTYaIUSIX

B oOcnactu 1yXxOBHO-HPaBCTBEHHOTO
BOCIIUTAHUS:

-chopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHMS ATHYECKOTO MTOBEICHUS;

- CIIOCOOHOCThH OIICHMBATh CUTYAIIUIO U
MIPUHUMAThH OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYSCh HAa MOPAJIbHO HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

- OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHUE
YCTOMYMBOIO OyAYIIErO;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM
POIUTENSIM | (W) IPYTUM WICHAM CEMBH,
CO3/IaHHIO0 CEMbH Ha OCHOBE OCO3HAHHOTO
TIPUHSTHUS IEHHOCTEN CEeMEMHOM )KU3HU B
COOTBETCTBHH C TPAJMIIUSIMH HAPOJIOB
Poccun;

Oguajienue yHUBEPCATbHBIMA
PETYJISTUBHBIMU JICHCTBUSIMH:

a) caMOOpraHU3aIIHS:

CaMOCTOSITEIEHO OCYIIECTBIISTh
MMO3HABATENBHYIO ICITEIHLHOCTD, BBISBIST
IPOOIIEMBI, CTaBUTH (POPMYITHPOBATH
COOCTBEHHBIE 33/1a4H B

00pa3oBaTeNbHON ACATENBHOCTH U
KU3HEHHBIX

CUTYAIIUSX;

-CaMOCTOSTENTLHO COCTABIIATD TUIAH PEIICHUS
MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEAIIOYTCHHUH;

- IaBaTh OICHKY HOBBIM CHTYAIUsIM;
CIIOCOOCTBOBATEH (hDOPMHUPOBAHUIO U
MPOSIBJICHUIO IIIUPOKOH SPYTUIIMH B PA3HBIX
00JIaCTSX 3HAHWH, TOCTOSHHO MOBBIIIATh

- YMETh ONEPUPOBATH NOHATUAMU: PALIMOHAIBHBIE,
HMppalyoHaJIbHbIE, IOKA3aTEIbHBIE, CTETIEHHBIE,
norapuMUUYECKHE, TPUTOHOMETPUYECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMCTh OIICPHUPOBATH MMOHATUAM: MHOI'OT'PaHHUK, CCUCHUC
MHOTOTrpaHHUKa, Ky0, apauielenues, Ipu3Ma, MupamMmu/a,
(urypa v IOBEPXHOCThH BPAICHUS, IWIMHAP, KOHYC, Iap,
chepa, ceueHus GUrypsl BpallleHus, IJIOCKOCTh, Kacaromasicst
cdepbl, IUIHH/PA, KOHYCa, TUIONIA b TIOBEPXHOCTH TUPAMUJIbI,
MPU3MBI, KOHYCA, IWIMHApPA, TUIomans cdepbl, 00beM Kyoa,
PSIMOYTONILHOTO MapajulelleNuIe/ia, THPaMUIbl, TPU3MBIL,
IWIMHJIPA, KOHYCa, [1apa; yMeHHe N300paxarthb
MHOT'OT'paHHUKHA U MTOBEPXHOCTHU Bpall€HHA, UX CEUCHUA OT
PYKH, C TOMOLIBIO YEPTEKHBIX UHCTPYMEHTOB 1

JJIEKTPOHHBIX CPEJNICTB; YMETh PACTIO3HABATh CUMMETPHIO B
MPOCTPAHCTBE; YMETh PACIIO3HABATH MPABHUIIBHEIC
MHOT'OTPaHHUKH;

- YMETh OMEPUPOBATH TIOHATHUSMU: MPSMOYTOIBHAS CUCTEMA
KOODPJIMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA,
CKaJIIPHOE MPOU3BENICHHE, YTOJI MEXTYy BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BEICHIE BEKTOPA HA YUCIIO; HAXOUTH C
TIOMOIIBIO U3YYEHHBIX (POPMYIT KOOPAUHATHI CEPEIIHHEI
OTpE3Ka, PACCTOSIHUE MEXTY IBYMSI TOUKAMH




CBOM 00pa30BaTENbHBINA U KyIbTYPHBIN
YpPOBEHB;

6) CaMOKOHTPOJIb:

UCIIONIb30BATh TIPUEMBI PehICKCUU TSI
OLICHKH CHUTYaIllH, BBIOOpa BEPHOTO
pelieHus;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO
MIPUHHUMATH PELICHHUS M0 UX CHIDKEHUIO;

B) DMOIIMOHAIBHBIA WHTEIUIEKT,
npearnonaralonmi chopMUPOBAHHOCTS:
BHYTPEHHENH MOTHBAIIMH, BKIIOYAIOIIeH
CTpEMJIEHUE K JTOCTHKEHHIO IIeJTH U YCIIeXy,
ONTUMHU3M, UHUITHATUBHOCTD, YMEHUE
JIeCTBOBATh, NCXOAS U3 CBOMX
BO3MOXKHOCTEH;

- HMITATHH, BKJIFOYAIOIIEN CITIOCOOHOCTE
MTOHMMATbh YMOIIMOHAIBHOE COCTOSTHIE
JIPYIUX, YYUTBIBATh €r0 IPHU OCYLIECTBICHUN
KOMMYHHKAIIUHU, CIOCOOHOCTh K COUYBCTBHUIO
U CONEPEKUBAHUIO;

- COLMAJIbHBIX HABBIKOB, BKJIIOYAOLIUX
CIOCOOHOCTH BBICTPAaWBATh OTHOIIEHUS C
JIPYTUMU JTFOIBMHU 3a00TUTHCA, TPOSBISATH
WHTEPEC U pa3pemaTh KOH(OINKTHI

OK 04 Db dexrnBHO
B3aMMOJICHCTBOBAThL M PA0OTATh B
KOJUICKTHUBE M KOMaH/IC

FOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOSATENbHOCTH H- Y Th
CaMOOIPEACIICHUIO;

-OBJIaZICHUE HABBIKAMH YYCOHO-
HCCIIEA0BATEIIHCKOM, IIPOCKTHON 1
COIMAJILHOH JCATCIBFHOCTH;

OBnajzieHNe YHHBEPCATbLHBIMH
KOMMYHHUKATHBHBIMH JICHCTBUSMH:

0) coBMecTHas IeITEIbHOCTE:

- TOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA
KOMAaH/IHOW W WHAWBHIyabHOU paboTHI,

- YMETh OIIEPUPOBATH ITOHATUSIMU: CIIY4YalHBIN OMIBIT 1 CIydaiiHOE
OOBITHE, BEPOSTHOCTD CITy4alHOTO COOBITHSI; YMETh BEIIHCIISATH
BEPOSTHOCTD C UCIOJIE30BAHHMEM IPadUICCKIX METOI0B; IPUMEHSATE
(hOPMYITBI CITOKEHUS U YMHOXKEHHUS BEPOSATHOCTEH, KOMOMHATOPHBIC
aKTHl M (hOPMYJIBI TIPH PEIICHUH 3a/1a4; OIICHUBATEL BEPOSTHOCTH
3aJIbHBIX COOBITHI; 3HAKOMCTBO CO CITyYaWHBIMH BETMYNHAMH,
YMEHHE IPUBOIUTE IIPUMEPHI TIPOSBIICHUS 3aKOHA OOJIBIMX YHCEN B
MPUPOAHBIX M OOIIECTBEHHBIX SIBJICHHIX;

- YMETh CBOOOTHO OIIEPHPOBATH IMTOHATHSAMH: CTEIICHD C IIEIBIM
MoKa3aTeneM, KOpeHb HATypaJIbHOM CTEIeHH, CTENEHb C
paIrioHaIBHBIM [TOKa3aTelleM, CTENEeHb C JeHCTBUTELHBIM




- IPUHUMATH 1[I COBMECTHOM
JIeSITeTbHOCTH OPraHU30BBIBATh U
KOOPIMHUPOBATH ACHCTBUS T10 €€
JOCTH)KEHHUIO: COCTaBIIATh IJIaH
JIEHCTBUI pacpenesaTh poiu ¢
Y4E€TOM MHEHUI y4aCTHUKOB
00CyXIaTh pe3yJlbTaTbl COBMECTHOM
paboTsr;

- KOOPJMHHUPOBATH U BIMOIHATD
paboTy B YCIOBHSX PEabHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOT'O
B3aMMO/ICHCTBUS;

- OCYIIECTBIISATH TIO3UTUBHOE
CTpaTern4ecKkoe OBECHNE B
Pa3TUYHBIX CUTYAIHIX, IPOSBIISATH
TBOPYECTBO M BOOOpakeHHe, ObITh
WHUIHATHBHBIM.

OsnajeHue yHUBEpCalbHbIMU
PErYIATUBHBIMU JEHCTBUSMU:

T) IPUHATHE CeOST U IPYTHX JIFOJICH:
- IPUHUMATh MOTHUBBI U apI'YMEHThI
JIPYTUX JII0JIeN pU aHAJIU3e
PE3YJIBTaTOB JESTENbHOCTH;

- IPU3HABATh CBOE IPABO U IIPABO
IPYTUX JIFOJeH Ha OIINOKM;

- pa3BUBATh CIIOCOOHOCTH IOHUMATh
MHUD C NTO3ULHHU APYTOro YeI0BeKa

(BeliecTBEHHBIM ) TIOKA3aTENEM, JIOTapu(M 4rcna, CHHYC, KOCHHYC U
TaHTEHC MTPOU3BOIBHOTO YNCIIA;

- YMETh CBOOOIHO OMEpUPOBaTh MOHATHAMU: Tpaduk QyHKIUH,
oOpaTHast QyHKIHs, KOMIIO3UIHS (PYHKIWH, TMHEHHAS QyHKIUS,
KBaJpaTHYHast GYHKLMS, CTelIeHHAs (QYHKIUS C [EeIbIM TIOKa3aTeeM,
TpUTOHOMETpHYEcKHe QYHKIUHU, 00paTHBIE TPUTOHOMETPHUECKHE
(yHKIMY, TOKa3aTenbHas U Jorapudmudeckas GQyHKIUU; YMETh
CTpOUTH rpaduKu QYHKIIHIA, BBITOIHATH peoOpa3oBaHus rpadukoB
(hDyHKITUH;

- YMETh HCIOIb30BaTh rpadukn GYHKIUIA U1l H3YHYEHHS TPOIIECCOB U
3aBHCUMOCTEH MPU PEIICHNH 3324 U3 APYTHX YIEOHBIX MPEAMETOB U
U3 peasIbHON JKU3HU; BBIpaXKaTh (popMyTaMi 3aBUCHMOCTH MEXTY
BEIIMYNHAMY;

- cBOOOJTHO OIIEPUPOBATH OHSATHAMH: YETHOCTh (PYHKIIHH,
NEPUOMIHOCTD

(yHKIWU, OrpaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTD (DYHKIIHH,
IKCTpeMyM (QYHKIMH, HANOOIbIIIee U HANMEHbIIEe 3HAYCHMSI
(YHKIMY HA IPOMEXYTKE; YMETh ITPOBOAUTH UCCIIEOBAHUE
(hyHKIHUH;

- YMETh HCIIONIb30BaTh CBOWCTBA U rpadpuku GyHKINIA [UT pereHns
yYpaBHEHHH, HEPaBEHCTB M 33724 C TapaMeTpaMu; H300pakaTb Ha
KOOPJAMHATHOM TJIOCKOCTH MHOKECTBA PEIIEHUN YpaBHEHU,
HEPaBEHCTB M UX CHCTEM

OK 05 OcymiecTBisiTh YCTHYIO U
MUCbMEHHYI0 KOMMYHHUKAIIHIO Ha
roCyAapCTBEHHOM si3bike Poccuiickoit
denepanuu ¢ y4€TOM 0COOCHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOT'O
KOHTEKCTa

B obnacTi 5cTeTHYecKoro BOCUTAHUS:
- 3CTETUYCCKOEC OTHOLIECHNE K MHDPY,
BKJIFO4Yaas 3CTCTUKY 6BITa, HAay4YHOI'O U

TEXHUYCCKOI'O TBOpUYCCTBA, ClIOpTAa, TPydad U

06H_IeCTBeHHBIX OTHOHleHI/Iﬁ;

- CrIOcOOHOCTH BOCIIPUHUMATDL PA3JIMIHBIC
BHJIbI UCKYCCTBA, TpaAUIIMH U TBOPYCCTBO

- YMETh OIEPHPOBATH MOHATUIMU: CPEIHEE aprU(METHIECKOE,
MeIraHa, HanOoJbIIee U HanMEHbIIIee 3HAUYCHHS, Pa3Max, JUCIICPCHS,
CTaHIAPTHOE OTKJIOHCHHE YUCIIOBOIO Habopa; YMEHHE U3BJICKATh,
HHTEPIPETUPOBATH HH(MOPMAIUIO, TPEACTABICHHYIO B Ta0NIHIaX, HA
JIarpaMmax, rpaukax, OTpaXkarollyto CBOHCTB peabHBIX IPOIECCOB
U SIBIICHUH; TIPEACTaBIATH HH(OPMAIIMIO C TIOMOIIBIO TaOJIHIT U
JMarpamm; UCCIIe0BaTh CTATHCTUYECKHE JaHHEIe, B TOM YHCIIE C




CBOECT'0 U JAPYTUX HAPOOB, OIIYIIATh
SMOIIMOHAILHOE BO3/ICH CTBUE HCKYCCTBA;

- YO@XKICHHOCTh B 3HAUUMOCTH VIS
JIMYHOCTH U OOIIECTBA OTEUYECTBEHHOIO U
MHPOBOT'0 UCKYCCTBA, dTHHIECKHX
KyJABTYPHBIX TPAJUIMH ¥ HAPOTIHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIPA)KEHHIO B Pa3sHBIX
BHIaX UCKYCCTBA, CTPEMJICHHE MTPOSBIIATE
Ka4eCcTBa TBOPUECKOM JINYHOCTH;
OBnajieHre YHUBEPCATHHBIMH
KOMMYHHUKATHBHBIMHE JICHCTBHSIMHU:

a) obmreHue:

- OCYIIECTBIATh KOMMYHHKAIIMH BO BCEX
cdepax KU3HU;

- pacro3HaBaTh HeBepOaIbHbIC CPEACTBA
0O0ILIEeH NS, TIOHUMATh 3HAYE€HUE COLIMAIILHBIX
3HAKOB

pacro3HaBaTh MPEAMOCHUIKH KOH(IUKTHBIX
CUTYaIlUi ¥ CMATYATh KOH(IIUKTHI,

- Pa3BEPHYTO U JIOTHYHO H3J1araTh CBOIO
TOYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB

MIPUMEHEHNEM IpapUuecKuX METOO0B U JICKTPOHHBIX CPEIICTR;

- YMETh ONEPUPOBATH NOHATUAMM: TOUKA, IPsIMas, IIIOCKOCTb,
MIPOCTPAHCTBO, ABYTPAHHBIN YTOJ1, CKPEIIMBAIOLIUECS MTPSMbIE
MapalijIeIbHOCTh U NEPHEHANKYIISIPHOCTh IPSAMBIX U MJIOCKOCTEN IO
MEXY OPSIMBIMH, YTOJI MEXAY NPAMON U TIOCKOCTHIO, YTOJI MEXKIY
TJIOCKOCTSIMU, PACCTOSHUE OT TOYKH JI0 MIIOCKOCTH, PACCTOAHUE
MEXY OPSIMBIMHU, PACCTOSIHUE MEXK]TY TJIOCKOCTSIMU; YMETh
MCIIOJIb30BATh IIPH PEIICHUM 3aJ1a4 U3YUYCHHBIC (haKThl U TEOPEMBbI
MIJIAHUMETPUH;, YMEHHUE OIEHUBATH Pa3MepPhl 00HEKTOB OKPY>KAOIIETO
MHpa

OK 06 IIposBIATE TpaKIaHCKO-
MaTPUOTHYECCKYIO MTO3HUIIHIO,
JEMOHCTPUPOBATH OCO3HAHHOE
[TOBEICHHE HA OCHOBE TPaJAUIIHOHHBIX
00IIIeYECTOBEUYECKUX IICHHOCTEH, B TOM
YHCIIE C YY€TOM IrapMOHH3ALNN
MEKHAIIMOHAIILHBIX M
MEKPEIUTHO3HBIX OTHOLICHHIHA,
IIPUMEHSATH CTaHIAPThI
AHTUKOPPYMIIMOHHOTO MOBEICHHUSI

- OCO3HaHHE 00YJAIOIINMUCS
POCCHUICKON TpaXkIaHCKOM
HWACHTHUYHOCTH;

- LIeJICHANPABIICHHOE PAa3BUTHE
BHYTPEHHEH MMO3ULIUH JTMYHOCTH Ha
OCHOBE JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTeW HapoaoB Poccuiickoit
Ddenepannn, HICTOPUIECKUX U
HaIMOHAJIBHO-KYJIBTYPHBIX
Tpaguuui, GOpMUPOBAHHE CHCTEMBI
3HaYMMBIX LIEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, aHTHKOPPYILIHOHHOIO

- YMETh OIEepUPOBATH MOHATHAMI: IPSMOYTOJIBHAS CHCTEMA
KOOPJAWHAT, KOOPJAMHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA,
CKaJISIPHOE MTPOM3BEIEHHE, YTOJl MEXIY BEKTOPAMH, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA Ha YMCIIO; HAXOJUTH C TOMOIIBI0 N3YIEHHBIX
(hopMyn KOOPIMHATHI CEPEANHBI OTPE3Ka, PACCTOSIHIE MEXITY TBYMS
TOYKaAMU;

- YMETh BBIOMPATH MOAXOSAIINNA U3YIeHHBIA METO/ IJISI PELICHHUS
3a/1a4uM, Pacrio3HaBaTh MaTeMaTHyeckue (DaKkThl 1 MaTEMaTHIECKHIE
MO/IENIN B IPUPOTHBIX M O0IIECTBEHHBIX SBJICHUSIX, B UCKYCCTBE;
YMEHHE TTPUBOJNTH MTPUMEPHI MATEMATHYECKUX OTKPBHITUH POCCUHCKOM
Y MUPOBON MaTeMaTHYECKON HayKH.

- YMETh OIEPUPOBATH OHATHSAMU: CITYYaiHBIN ONBIT U CIIy9aiiHOE




MHPOBO33PCHUSI,

- IICHHOCTHOE OTHOIIICHUE K
rOCyJIapCTBEHHBIM CHMBOJIAM,
UCTOPUYECKOMY U MPHUPOTHOMY
HACJICAMIO MTAMSTHUKAM, TPAJIUIUAM
HapOJIOB

Poccun noctuxkenusm Poccuu B
HayKe, UCKYCCTBE, CIIOpTE,
TEXHOJIOTUAX U TPYIE;

- HJIeiHas YO©KIEHHOCTD,
TOTOBHOCTb K CIIY)KEHHIO M 3aIUTE
OteuecTBa, OTBETCTBEHHOCTD 3a €r0
CyJ1b0Y; OCBOCHHBIE 00Y4arOIIUMUCS
MEXKIIPEAMETHBIC

MOHSITHS U YHUBEPCAJIbHbIC YICOHBIC
JeicTBHS (PEryJISTHBHBIE,
o3HaBaTeIbHbIE,
KOMMYHUKATHBHBIC);

- CIIOCOOHOCTDH WX HMCIIONB30BAHUS B
MO3HABATEIbHOW U COLMANbHON
MIPaKTUKE, TOTOBHOCTH K
CaMOCTOATENBHOMY TUIAHHPOBAHHIO U
OCYIIIECTBIICHUAIO YIeOHOM
JeSITeTFHOCTH, OpPTaHU3AIUH
y4e0HOT0 COTPYAHUYECTBA C
[earormIecKuMA pabOTHUKAMHU U
CBEPCTHUKAMHU, K YIaCTHIO B
ITOCTPOCHUH MHIUBUAYAITbHON
00pa3oBaTEeNbHON TPAaeKTOPHH;

- OBJIaJICHVE HaBBIKAMH Y4€OHO-
HCCIIEA0BATENBCKOM, IPOEKTHOU U
COITMAILHOMN JEATEIIEHOCTH

COOBITHE, BEPOSITHOCTD CITY4aliHOTO COOBITHS, YMETh BBIYHUCIIATh
BEPOSTHOCTH C MCITOJIb30BAaHUEM IPpapUUECKUX METOA0B; TPUMECHSTh
(hOpMYJIBI CIIOXKEHHSI U YMHOKEHUS BEPOSITHOCTEH, KOMOWHATOPHBIC
(hakThl ¥ (HOPMYJIBI ITPH PEIICHHUH 3a/1a4; OI[CHUBATh BEPOSTHOCTH
peaNbHBIX COOBITHI; 3HAKOMCTBO CO CITyYailHBIMHU BETHYMHAMU;
YMEHUE IPUBOAUTD TPUMEPHI TIPOSIBJIICHUS 3aKOHA OOJIBIINX YUCE B
MPUPOTHBIX W OOIIECTBEHHBIX SBICHUIX

OK 07 CopelicTBOBaThH

- HC IPpUHUMATDH ,Z[eﬁCTBPIH, IIPUHOCAIIINC

-YMETb OllepUPOBATh NOHATHIMU: (YHKIHS, HENpepbIBHAS (QYHKIIMSL,




COXPaHEHHIO OKPYKaoIIEH

Cpelbl, pecypcocOepekeHHIO,
MIPUMEHATDH 3HAHHS 00 H3MEHCHUH
KJIMMaTa, IPHHIIUIIEI OepeKINBOr0
MIpOU3BOACTBA, 3DPEKTUBHO
JIEHCTBOBATh B UPE3BBIUANMHBIX
CUTYaIIHIX

BpPEl OKPY>KaIOLLIEN CPEAE;

- YMETh IIPOTrHO3UPOBATH
3KOJIOTMYECKHUE MOCIEACTBUS
HeOJIaronpUsATHBIC TPEANTPUHUMACMBIX
JICUCTBUH, PEIOTBpAIATh UX;

- PACUIUPUTH OMBIT JACITENBHOCTH
3KOJIOrM4YECKONW HANPaBIEHHOCTH;

MIPOU3BOIHAL, TIEPBOOOpa3Hasi, ONpeaeaIeHHBIN HHTErPall, YMETh
HaXOJIUTh IPOU3BOIHBIC SJICMEHTAPHBIX (PYHKIIUH, HUCITONb3YS
CITPaBOYHBIC MaTEPUAIbl, HCCIACIOBATh B MIPOCTEHIIMX CAydasx
(hyHKIHMHM HA MOHOTOHHOCTh, HAXOAUTh HAHOOJNBIINE U HAUMEHBIIIHE
3HaYeHUs (PYHKIIHIHA;

CTPOUTH T'paPHKH MHOTOUYJICHOB

HCITOJIb30BAHMEM allrapaTta MaTeMaTHYECKOr0 aHalIN3a; IPUMEHATh
MIPOU3BOIHYIO TIPY PEIICHUH 3aJia4 Ha JIBUKCHUE; PellaTh PaKTHKO-
OpPUEHTHPOBAHHBIC 33J1a4¥ HAa HAMOOJIbIIINE




2. CTpyKTypa U cojiepKaHue 00111e00pa3oBaTeIbHON UCIIATIIHHBI

2.1. O0beM OUCUUIUIMHBI Y BUIBI Y4€OHOH pabOTHI.

Buj yuebHoii paboTh O0beM B yacax.
O6BeM 00pa3oBaTeNnbHON MPOrPaMMBbI Y CIUIIIIHEL 340
B T.u.

OCHOBHOE COIep)KaHNE 278
B T.u.

TEOPETHYECKOE 00yUeHUE 220
MPAKTUYECKOE 3aHSITHE 58
[MTpodheccnoHanbHO-OPUEHTHPOBAHHOE COiepkKaHue (CollepIKaHme 56
MIPUKIIaTHOTO MOJTYJIs)

B T.u.

TEOpEeTHIECKOe 00yUeHUE

MPAKTHYECKOE 3aHATHE 56
WHIMBUIYaJIbHBIA IPOCKT (1a/HET)

[TpomexxyTouHas arrecranus (3K3aMeH) 6




2.2. TemaTu4eckuii miaH u cofep>KaHre UCIUTUIMHBI

HammenoBanue pa3zienoB u Tem Conep:kanue yueOHOro MaTepuaia (OCHOBHOE W IpodeccHOHaIbHO- O0BeM vyacoB dopmupyemsbie
OPHEHTHPOBAHHOE), JIA0OPATOPHBIC M MMPAKTUYCCKUE 3aHATHUS, TPUKIIAaTHOMI KOMITETCHIIUU
MOJTYJIb( TPH HAJIMYHH)
1 2 3 4
OcHOBHOE coJiep)KaHue
Pa3nen 1. [loBTOpeHne Kypca 20
MAaTeMATHKH OCHOBHOIi INKOJIbI.
Tema 1.1 ConepxaHue yueOHOro MaTepuaia 2
ba3zoBble 3HaHWS ¥ yMEHUS 110 MaTeMaTHKe B MPo(eccuoHaIbHON U B
HOBCEIHEBHON EITEIBHOCTHU
KomMOnnnpoBanHoe 3aHATHE
Tema 1.2 ConeprxaHre yueOHOro MaTepuaia 2
HeﬁCTBHH Haa OJOXUTCIIbHBIMU U OTPULATCIIBHBIMU YU CJIaMHU, OOBIKHOBEHHBIMHU
U JICCSITHYHBIMH JPOOSIMU .
JlericTBYsI cO CTeneHIMHU, OPMYJIIb COKPAIIIEHHOT'O YMHOKEHHUSI.
KoMOnHnpoBaHHOE 3aHATHE
Tema 1.3 [IpodeccruonaabHO-OPUEHTUPOBAHHOE CojepaHue ( comepKaHue MPUKIAIHOTO 2
MOJTYJIS)
Bujpl mmockux GUryp ¥ MX IUIOMIA]b.
IIpakTHKO—OpUEHTUPOBAHHBIE 3a/1a4U B Kypce T€OMETPUH HA INIOCKOCTH. OK-01,0K-02,0K -
IIpakTHueckoe 3aHsATHE 03,0K -04, OK-
Tema 4.1 ConepxaHre yaeOHOro MaTepHrana 4 05,0K-06, OK-07
[poiieHTHBIE BEIYUCIICHUS [IpocThie NPOIEHTHI, pa3Hble COCO0BI HX BhIYMCIICHHS. CIIOKHBIE TPOIICHTHI
IIpakTHueckoe 3aHATHE
Tema 1.5 ConeprxaHre yueOHOr0 MaTepraia 2
YpaBHEHHS U HEPABEHCTBA JluHeiiHbIe, KBaJpaTHbIC, IPOOHO-IMHEHHbBIC YPaBHEHUS] M HEPABEHCTRA
IIpakTHueckoe 3aHATHE
Tema 1.6 ConeprxaHre yueOHOr0 MaTepraia 6

Cucrembl ypaBHEHHUI U HEPABEHCTB

CriocoOb!l perieHusi CUCTeM JMHEHHbIX ypaBHeHUH. [lonarus: marpuna 2x2 u 3*3
omnpenenurens Marpunbl. Merox I'aycca. CuCTeMBI HENMHEHHBIX YpaBHEHHIL.
CucreMbl HEpaBEHCTB

KOM6I/IHI/Ip OBaHHOC 3aHATHC.




Tema 1.7
BxoaHO# KOHTpOIb.

Cozepxanue yaeOHOr0 MaTepraia

Brrunciaenus u Hp606p330BaHI/I$l.ypaBHCHI/I$I " HCPABCHCTBA. FeOMeTpI/IHHa
IIJIOCKOCTH

KontponbeHas pabora

Paznen 2.I1psiMble ¥ MJIOCKOCTH B 20
MPOCTPAHCTBE
Tema 2.1 ConepxaHue yueOHOro MaTepuaia 2
OcCHOBHBI€ MTOHATHS CTEPEOMETPHH. [Ipenmer crepeomerpuu. OCHOBHBIE MOHATHS (TOYKA, PsAMas, IUIOCKOCTH,
Pacnionoxxenne npsAMBIX U INIOCKOCTEW | mpocTpancTBo). OCHOBHBIE aKCHOMEBI cTepeomerprH. [lepecekatommecs ,
napa’julelibHbIe U CKpellMBarolrecs npsamele. [Ipu3Hak u cBOMCTBO
CKpemtmBatonmxcs npsmMbix. OCHOBHBIE TPOCTPAHCTBEHHBIE (DUTYPBHI.
KomMOnnnpoBanHoOe 3aHATHE
Tema 2.2. ConeprxaHre yueOHOro MaTepuaia
[TapammenbHOCTH IPSMBIX, TIPSIMOU U [TapamrenpHBIETIpsIMasH I0cKocTh. Onpenenenue Ilpu3nak.Caoiitea ( ¢ 6
IUIOCKOCTH , IJIOCKOCTEMN nmokazatenscTBOM ) lapamnensHpie mTockoctH .onpeaeneane [Ipuzaak. CoiicTra (
¢ nokazatenscTBoM). Terpasrap u ero snemenTsl. [lapamnenenumnesn u ero
aneMeHTH. CBOMCTBO TPOTHBOMIOJIOKHBIX TPaHEeH W qUaroHaseH ImapauieIeuIe/ia.
IToctpoenue ceuennii .Pemienue 3amau
KoMOnHnpoBaHHOE 3aHATHE
Tema 2.3 ConeprxkaHre yueOHOro MaTepuaia 2
[leprieHAMKYISIPHOCTD MPSIMBIX, [leprienaukynspuelie npsmbie. [lapannensHblie MpsMble, IEPIIeHIUKYISIPHBIE K
MIPSIMOH M TTOCKOCTH, ITTIOCKOCTEN mockocty Ilpu3Hak meprneHauKyaIspHOCTH MPSMON U TNTIOCKOCTH
.JlokazaTenbCTRO.
Ilepnenauxyinsap u HakiaoHHas. [lepnenauKysipHbIe MIIOCKOCTHU. [Tpr3Hak
MEPHEHANKYISIPHOCTHU ITOCKOCTEN. JI0Ka3aTenbCTRBO.
Paccrosinus B mpocTpaHCTRBeE.
KomOuanpoBanHOE 3aHATHE
Tema 2.4 ConeprxaHre yueOHOr0 MaTepraia 4
Teopema 0 Tpex mepHeHaAnKyIsIpax Teopema o Tpex nmepneHIuKyIsApax. JlokazaTensCcTBO. YOI MeXIY MPSAMONA U
IJIOCKOCTBI0. YTOMI MEXKITY IIIOCKOCTSIMH.
KomOuHHpOBaHHOE 3aHATHE.
Tema 2.5 [IpodheccrnonanbHO-OpHEHTHPOBAHHOE COIEpKaHUE (COiepKaHUe TPUKIIATHOTO 4

MOJTYJIIST)

Axcuomsl crepeomerpun. IlepreHnnKyIsIpHOCTh NPSIMOM U TIOCKOCTH |,
apajuIeNIbHOCTD ABYX NPAMBIX, IEPIEHIUKYISIPHBIX INIOCKOCTH,

OK-01, OK-03,0K
04, OK-07.




NEPIEHANKYIISIPHOCTD MIOCKOCTEN.

ITpakTHuecKoe 3aHsTHE.

Tema 2.6 ConepxaHue yueOHOro MaTepuaia 2
Pemenue 3anau. IIpsmeie u PacnionoxeHue npsiMbIX U INIOCKOCTEN B POCTPaHCTBE. [lepneHuKyspHOCTh U
TUIOCKOCTH B IPOCTPAHCTBE napajyieIbHOCTh NPSAMBIX U MIIOCKOCTel. CKpenMBaroIrecs IpsMble
KontponbeHas pabora.
Paznen 3. 16
KoopauHaTbl H BEKTOPBI
Tema 3.1 Conepkanue yaeOHOT0 MaTepHuasa 4 OK-02, OK-03,
JlexapToBBI KOOPIMHATHI B JlexapToBBl KOOpAMHATHI B pocTpaHcTBe. [IpocTeiinme 3a1aun B KOOpAWHATAX OK-04, OK-07.
mpocTpaHcTBe. PaccrosHue Mexay PaccrosiHre Mexly JBYMsI TOUKaMH, KOOPJIMHATHI CEpEIMHBI OTPE3KA.
ABymst Toukamu. KoopanHatst KoMOMHHPOBaHHOE 3aHSTHE
CepelMHbI OTpe3Ka
Tema 3.2 ConeprxkaHre yueOHOro MaTepuaia 6
BekTopsl B IpocTpaHCcTBE. Yo Bekrops! B ipoctpancTBe. CloXeHNEe M BEIYUTAHNE BEKTOPOB. Y MHOXKEHHE BEK
MKy BekTopaMu. CKalsipHoe yrcio. Kommnanapaeie BekTopbl. CKallsipHOE POU3BecHUE BEKTOPOB. Pasz(
MIPOM3BEIICHNE BEKTOPOB. BEKTOpa MO TpeM HEKOMILTaHAPHBIM BeKTopaM. KoopnHaThl BEKTOpa, CKaIIpHOE
MIPOM3BEJEHNE BEKTOPOB B KOOPINHATAX, YTOJI MEXKIY BEKTOPAMH,YTOJI MEXIY U
IJIOCKOCTBIO, YTOJI MEXIY TJIOCKOCTAMHU. Y paBHEHHUE IIIOCKOCTU. | 'eoMeTprdecKuii
CMBICIT ompenenutens 2X2
KomMOnHrpoBanHOE 3aHATHE.
Tema 3.3 IIpodeccronansHO-OpHEHTHPOBAHHOE COACpKaHUE (CoepKaHue MPUKIATHOTO 4
[IpakTuko- MOJTYIIST)
OpPUEHTUPOBAHHBIE 3a7a4u Ha | KoopauHaTHas mi10cKOCTh. BeuncieHue paccTOSIHUM U IUIOIIAIe Ha IIIOCKOCTH.
koopauHatHoi IIJIOCKOCTHU KonmmdecTBeHHBIC pacdeThl
IIpakTHueckoe 3aHsTHE.
Tema 3.4. ConeprxaHre yueOHOr0 MaTepraia 2

Pemenne 3anau.
KoopnuHatsl 1 BEKTOPBL.

JexapToBbl KOOpAUHATHI B IpOCTpaHCTBE. BeKTOpsl B pocTpaHcTBe. CloxeHue u
BBIUMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha 4ncio. KoMiutanapHeie BekTopa.
CkansipHOe Npou3BeIeHNE BEKTOPOB. Pa3noxeHune BeKTopa 1o TpeM
HeKOMIUTaHApHBIM| BekTopaMm. [IpocTeiimme 3anaun B koopanHarax. KoopanHaTer
BEKTOPA, Pacc MEXIy TOUKaMH, KOOPAWHATHI CEPEANHBI OTPE3Ka, CKAISAPHOE
MIPOU3BENEHNE BE B KOOPIAMHATAX, YTOJI MEXAY BEKTOPAMH, YTOJI MEXKIY NPSMOH U
IJIOCKOCTh MEKY IJIOCKOCTSIMH.

KontponpHas pabora.




Pa3znen 4 .OcHOBBLI TPUTOHOMETPHUM.
Tpuronomerpudeckue pyHKIuu

40

Tema 4.1 ConepxaHue yueOHOro MaTepuaia 4
Tpuronomerpuueckue QyHKIUN Panuannast mepa yria. [ToBopoT Touku BOKpyr Hadasa koopauHat. OnpeneneHue
MPOU3BOJIIBHOTO YIJIa, YUCIIA. CHHYCa, KOCHHYCa, TAHTeHCa U KOTaHTeHca. 3HaKH CUHYyCca, KOCHHYCa, TAHTCHCAH
Panuannast u rpagycHast Mepa yria KOTaHTEHCa M0 YeTBEPTSIM. 3aBUCHMOCTh MKy CHHYCOM, KOCHHYCOM, TAHTEHCOM
U KOTaHTEHCOM OJIHOTO W TOTO )K€ yriia.
KombOuHupoBaHHoOe 3aHATHE.
Tema 4.2 ConepxkaHue yueOHOro MaTepuaia 4
OcHOBHEIE TpUTOHOMETpHUYECKHE TOX IecTBa. CHHYC, KOCHHYC,TAHT'€HC M KOTaHTE€HC YIJIOB a U
TPUTOHOMETPUUECKUE —a. @opMyJIbl IPUBEIEHUS.
Toxzaectsa.Dopmynsl IpUBEACHMUS.
KombuanpoBaHHOE 3aHsTHE.
Tema 4.3 ConeprxaHre yueOHOro MaTepuaia 8
CuHyc, KOCHHYC, TAHT€HC CyMMBI U CymMa ¥ pa3HocTh ciuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC Jie
Pa3HOCTH IBYX YIJIOB yria. @opMyssl oJIOBUHHOTO yria. [IpeobpazoBaHust cyMMBI
CuHyC ¥ KOCUHYC JIBOHHOIO yIJja. TPUTOHOMETPHYECKUX (PYHKIIMH B IPOU3BENECHNE U TPOU3BEICHHS B CYMMY.
DopMyIbl BripakeHre TPUrOHOMETPHUECKUX PYHKIIMH Yepe3 TAHI'€HC TIOJIOBUHHOTO
[IOJIOBUHHOTO yTJIa. aprymenTa. [Ipeobpa3oBaHus IPOCTEHIITMX TPUTOHOMETPUIECKHIX BBIPAKECHHH.
KomMOnHnpoBaHHOE 3aHITHE.
Tema 4.4 Coneprxanre yueOHOr0 MaTepraia 2
Oynkimn, ux cBorcTBa. CIoco0s! OO6macTh onpeaeneHs 1 MHOXKECTBO 3HaueHHH (hyHKIII. YETHOCTH, HEYETHOCTB,
3amaHus QYHKIIUH. nepruoAnYHOCTh GyHKIHHA.CriocoObl 3amanus HyHKIHH.
KomMOnHrpoBaHHOE 3aHATHE.
Tema 4.5 OO6macTh onpeaeneHus 1 MHOKECTBO 3HAYEHUH TPUTOHOMETPUIECKIX (HYHKITHIA.
UYErHOCTh, HEYETHOCTD, IEPUOJUYHOCTh TPUTOHOMETPHUECKUX (QYHKIIHUH.
Tpuronomerpudeckne GyHKIHH, UX CaoiicTBau rpaduku GyHKIHHA y = coS X, y = Sin X, y =tg X,y = Ctg X.
CBOICTBa U TpauKu KomOuHHpOBaHHOE 3aHATHE.
Tema 4.6 ConeprxaHre yueOHOr0 MaTepraia 2

[IpeoOpazoBanue rpadukos
TPUTOHOMETPUYECKHX (DyHKIIUI

Cxatue 1 pacTsbkeHHe rpa(uKoB TPUTOHOMETPUYECKUX (QYHKIUH.
[IpeoOpa3oBanue rpagKOB TPUTOHOMETPUUECKUX (QYHKLHUH.

HpaKTI/I‘IeCKOG 3aHATUC.

Tema 4.7
Onucanue

[podeccrnonanbHO-OpUEHTUPOBAHHOE COMIEPKAHKE (COIEPKAHUE TPUKIIATHOTO
MOJTYJIIST)

OK-01,0K-02,0K -
03,0K -04, OK-
05,0K-06, OK-07




[Ipon3BOACTBEHHBIX POLIECCOB C
MOMOIIBIO TPauKOB (QYHKINH.

Hcnonp3oBaHue CBONCTB TPUTOHOMETPUYECKUX (PYHKIMIA B MPodecCHOHATBHBIX
3ajgadax

IIpakTHuecKoe 3aHsTHE.

Tema 4.8 ConepxaHue yueOHOro MaTepuaia 2
Ob6patHsbie OO6patHbie TpUroHoMeTpuieckie GyHkuuu. Mx cBoiicTBa u rpaduku
TPUTOHOMETpHYECKHE QYHKINU KoMOuHMpOBaHHOE 3aHATHE
Tema 4.9 ConepxkaHue yueOHOro MaTepuaia 8
TpuroHoMerpuuecKrue ypaBHEHUS U VYpaBHenwue coS X = a. YpaBHenue Sin x = a. Ypasuenwue tg x = a, ctg x = a.Pemienne
HEPABCHCTBA TPUTOHOMETPUICCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: ITPOC TPUT'OHOMETPUUYCCKUEC
YpaBHCHU A, CBOAAIIHNECA K KBAJI[PATHBIM, PCIHIACMBIC PA3JIOKCHUEM Ha MHOKHUTEIIN,
OJTHOPOJIHBIE.
IIpocrelimme TpPUrOHOMETPUYECKHE HEPABEHCTBA
KomOuHHpOBaHHOE 3aHATHE.
Tema 4.10 ConeprxaHre yueOHOro MaTepuaia 2
Cucremsl CucremMpl TPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUIT
TPUTOHOMETPUYECKUX YPABHEHUN KomMOnnnpoBanHoOe 3aHATHE
Tema 4.11 ConeprxkaHre yueOHOro MaTepuaia 2
Pemienue 3a1a4. OCHOBBI IIpeoOpa3zoBaHHe TPUTOHOMETPHUIECKIX BRIpaKCHUM. PelneHne TpuronoMerphb
TPUTOHOMETPHH. ypaBHEHWH M HEPABEHCTB B TOM YHCIIE C HCTIOJIb30BAHUEM CBOMCTB (DYHKITHH.
Tpuronomerpuyeckue QyHKIIHA KonTposbHas pabora
Paznen 5. 8
KoMmiiekcHble ynciaa
Tema 5.1 Coneprxanre yueOHOr0 MaTepraia 4
KomnuexcHbie uncna. [TonsTre komruiekcHOTo ymcna. ConpsiKeHHbIE KOMILIEKCHBIE YHCIIa, MO apTyMEHT
KOMIUTIEKCHOT 0 uncia. dopMa 3armici KOMITJIEKCHOTO (TeoMeTprudecKas,
TPUTOHOMETPHUECKAs, aareOpamdeckas). ApupMeTHICCKUE TEHCTBHS C
KOMIUTEKCHBIMH YHCIIaMA
KomOuanpoBanHOE 3aHATHE
Tema 5.2 ConeprxaHre yueOHOr0 MaTepraia 4
[IpuMmeHeHne KOMITJIEKCHBIX YHCET. BeinonHenne pacyeroB ¢ MOMOIIBI0 KOMIUICKCHBIX Yrcell. [[puMepbl HCToib3
YyuCced KOMIUIEKCHBIX YHCeN
[IpakTudeckoe 3aHsTHe
Paznen 6 40

IpousBoanas pyHkuum, ee




NpUMeHeHne

Tema 6.1
ITonstue npousBogHoN. DOpMyIsl U
npasuia uddepeHInpoBaHus

Cozeprxanue yuaeOHOro MaTepraia

Omnpenenenrie YUCIOBON TOCIEAOBATENEHOCTH H CIIOCOOBI ee 3aaanust. Cé
YHCIIOBBIX MOcieaoBaTeNnbHoCTel. Onpenenenre mpeenna nocie oBaTelIbHOCTH.
Brruncnenue npezenos nocienoparenbHocTer. [penen GpyHkium Ha
Oeckoneunoctu. [Ipenen Gpynknum B Touke. [Ipuparienue aprymenra.
[pupamenne GpyHKIMN. TPUBOASAIINE K TIOHITHIO IPOU3BOAHON. Onpenenenue
MIPOM3BOIHON. AJNITOPUTM OTHICKAHHUSI IPOU3BOTHOM.

KomOuHupoBaHHOe 3aHSATHE.

Tema 6.2
ITIponsBoHbIE CYMMBI, Pa3HOCTH
HpOI/I3Be)IeHI/I$I, JaCTHOT O

Cozepxanue yq4eOHOro MaTepraa

dopmynel quddepennmpopanus. [Ipasuia quddepeHupoBaHus

KomMOnnnpoBanHoOe 3aHATHE

Tema 6.3
[Ipon3BoaHBIE TPUTOHOMETPHUIECKUX
¢dynxmuit. [IpousBogHas ciaoxHON

dhyHKIIHI

Cozeprxanue yaeOHOr0 MaTepraia

Onpenenenne cioxHoi GyHKIMK. [Ipor3BogHas TpUroHOMeTpudeckinx OYyHKIHH.
[pon3BoHAas CIIOKHON QYHKITHH

KomMOnHnpoBaHHOE 3aHATHE

Tema 6.4

[MoHsTHE O HEMPEPHIBHOCTH (PYHKITHH.

ConepxaHue yaeOHOTO MaTepHrana

[Mousitre HenpepbiBHOU QyHKIMK. CBOHCTBA HETPEepbIBHOHN (yHKIKU. CBS3b

OK-01,0K-02,0K -
03,0K -04, OK-
05,0K-06, OK-07

Meron

HHTEpBAOB HETIPEPBIBHOCTHIO U I depeHImpyeMocTsio QyHKINH B TOUKE. AJTOPUTM
pelIeHns] HepaBeHCTB METOAOM HHTEPBAJIOB
KomMOnHrpoBaHHOE 3aHATHE.

Tema 6.5 Conepxanre yaueOHOT0 MaTepraia

I'eomerpuueckuit u v " =

(usHHCCKHH  CMBICT I'eomerpudeckuii CMBICT MPOU3BOAHON (DYHKIIMH - YTIIOBOH KOd(ummeHT

HDOH3BOHOI KacaTeJabHOU K rpaduKy (YHKLIUH B TOUKE. Y paBHEHUE KacaTeIbHOHN K I' (DYHKIIUH.

p ANTOPUTM COCTaBIIEHNS YpaBHEHUS KacaTelbHOU K rpaduky ¢yHkmmn y=f(x)

KomOuHHIpOBaHHOE 3aHATHE.

Tema 6.6 Conep:xanre yueOHOro MaTepuasa

@u3nYeCKUil CMBICI TPOU3BOIHOMN B
poheCCHOHAIBHBIX 3a/ja4ax

®dusryeckuil (MEXaHUYECKHUIT) CMBICIT IPOU3BOIHON - MTHOBEHHAS CKOPOCTH B
Bpemenu t: v=s'(t)

HpaKTI/I‘IeCKOG 3aHATUC




Tema 6.7
MonoTtoHHOCTh hyHKINHU. Touku
3KCTEMYyMa

Cozeprxanue yaeOHOr0 MaTepuaa

Bospacranue u yobiBaHue (QyHKIIUH, COOTBETCTBHE BO3PACTaHUS U YOBIBAHUS
(GyHKUUS 10 3HAKY POU3BOIHON. [IOHSATHE IPOU3BOAHOI BBICIIETO MOPSKA,
COOTBETCTBHE 3HaKa| BTOPOH MPOWU3BOIHON BBIMYKIOCTH (BOTHYTOCTH) (pyHKIMK Ha
oTpe3Ke. 3aauil HA MaKCUMyM U MUHUMYM. [[oHATHE aCUMIITOTHI, CIOCOOBI UX
orpezeneHus. A/ ucciuenoBanus QYHKIUH U IIOCTPOSHHS €€ TpadHKa ¢ TOMOIIBIO
npou3BoAHOU. JIpoOHO-n1HelHas QyHKIUsS

KombOunupoBanHoe 3aHsTHE.

Tema 6.8 Conepxanue yueOHOr0 MaTepuaia 4
UccnenoBanus QyHKIMK U
UccnenoBanve GpyHKIMHM HA MOHOTOHHOCTD U TIOCTPOCHHUE IpauKoB
MTOCTPOCHUE IPAPHUKOB.
KombOunnpoBanHoe 3aHATHE.
Tema 6.9 ConepxaHre yueOHOro MaTepraia 2
HauOosnbliiee 1 HanMeHbIIEE 3HAYEHHUE — —
Q)YHKHI/II/I. HaXO)K]IeHI/Ie HaI/I6OHLHIeFO 1 HAUMCHBIICT O 3HAYCHU N q)YHKHI/II/I, IIOCTPOCHUEC
rpadKOB MHOTOYJIEHOB C MCTIOIH30BAHUEM alllapaTa MaTeMaTHIECKOT0 aHaAJIM3a.
KomMOuHnpoBaHHOE 3aHATHE
Tema 6.10 [IpodeccronanbHO-OPUEHTUPOBAHHOE COACpKaHUE (COACPKAHME ITPUKIT MOYJIS) 6
Haxoxnenue ontuManbHOTO
pe3ynpTaTa ¢ IOMOIIBIO IPOU3BOAHOM | HanMenbliee u HauOombIee 3HaYeHUEe QYHKITNN
B MPAKTHYECKUX 3a/1a4ax.
IIpakTrueckoe 3aHsATHE
Tema 6.11 Conepxanre yaueOHOT0 MaTepraia 2
Pemienne 3anmau.llpousBojHas
(hyHKIIH, ee TpUMEHEHNE. ®opmynel 1 paBwita quddepernupoBanns. ViccnenoBanue QyHKINN ¢ TOMOIIBIO
pon3BoAHON. Hanbompiiee 1 HanMeHpIee 3HaUYeHNS (PYHKIIUN
KonTponsnas pabora.
Paznen 7 46
MHOrorpaHHuKHY 4 TeJia BpalleHust
Tema 7.1 Conep:xanue yueOHOro MaTepuasa 2

Bepumnsl, pebpa, rpanu




MHOTOTPaHHUKA [onsTre MHOTOrpanHuKa. Ero anemMeHTsI: BepmHbl, pedpa, rpanu. Juaronans.
Ceuenne. BeilyKiible ¥ HEBBITYKIIbIE MHOTOTPAHHHUKH
KomOuHmrpoBaHHOE 3aHSATHE.

Tema 7.2 ConepxaHue yueOHOro MaTepraia

IIpu3sma, ee coCTaBIIAIOILNE, CEUCHHUE.
IIpsiMast 1 mpaBUIIBHAS IPU3MBI

[oustre npusmel. Ee ocHoBaHMs 1 60KOBBIE Tpanu. Bricota nmpusmsl. [Ipsimas u
HaxJIOHHas npusMa. [IpasmibHas npusma. Ee ceuenue

KomOuHMpoBaHHOE 3aHSATHE.

Tema 7.3 ConepxaHue yueOHOr0 MaTepuaia
[Mapannenenunen, kyo. CeueHnue >
<6 [Napannenenurnen, cBoiicTBa MPSAMOYTOJILHOTO Napaenenunena, kyo. CedeHue
yod, KyOa, mapaiienenunena
napasuieNenumnena
KombOunnpoBanHoe 3aHATHE.
Tema 7.4 ConeprxaHre yueOHOro MaTepraia
IInpamuna, ee

cocTaBisIromue, ceuenue. [IpaBubHas
nmupamMuga. Y cedeHHas TUpPaMuia

ITupamua u ee anemenTsl. CeueHne MIUpaMuIbI .IIpaBUiIbHAS UpamMua. Y ceaeHHas
paMuIa

KomMOuHnpoBanHOE 3aHATHE.

Tema 7.5
bokoBas u moHas TOBEPXHOCTh
TIPU3MBI, ITUPAMHIBI

ConepxaHue yaeOHOTO MaTepHrana

ITmomaas 60KOBOI M TTOTHOM IMMOBEPXHOCTH IPU3MBI, THPaMHUIBI

KoMOnHrpoBaHHOe 3aHATHE

Tema 7.6.
Cummerpus B KyOe, mapaenenurese,
MpHU3Me, MPAMUJIC

Conepxanre yaueOHOT0 MaTepraia

CuMMeTprs OTHOCHTENBHO TOYKH, MPSMOHN, TUIOCKOCTH. CUMMETpPHS B
rapaJuiesienuIese, mpu3Me, MupaMuse.

KomOuaupoBanHOe 3aHATHE

Tema 7.7
[Ipumeps! cummeTpwii B ipodeccun

[IpodeccrnonanbHO-OpUEHTHPOBAHHOE CONEpKAHUE (COAEp KaHNE TPUKIIAAHOIO
MOIYJISI

Cummerpus B IpHPOJE, aPXUTEKTYPE, TEXHUKE, B OBITY

HpaKTI/I‘IeCKOG 3aHATUC

Tema 7.8

Conep:xanre yueOHOro MaTepuasa

OK-01,0K-02,0K -
03,0K -04, OK-
05,0K-06, OK-07




[TpaBuIBHBIE MHOTOIPAHHUKH , UX
CBOICTBa

IlonsaTue MNpaBUJIBHOTO MHOI'OI'paHHHKA. CBoiicTBa MpaBUJIBHBIX MHOI'OI'PaHHUKOB

HpaKTI/IHCCKOC 3aHATUC

Tema 7.9
Hununap, ero
cocrapistrorue. CeueHue MUIMHAPA

Coneprxanue yaeOHOr0 MaTepuaa

Hunuuap u ero snementsl. CedueHre NUIuHApPa (TTapauieTbHOE OCHOBAHUIO
PasBepTka nnimHapa

KomOunupoBanHoe 3aHATHE

Tema 7.10
Konyc, ero cocrapmnstomnue. Ceuenne
KOHYca

[IpodeccnonanbHO-OpHEHTHPOBAHHOE COJIEpKAHKE (CoIepKaHNe TPUKIIAJTHOTO
MOJTYJIST)

Konyc u ero sanementsl. CeueHue KoHyca (apauieIbHOE OCHOBAHUIO
MIPOXOsiIiee Yepe3 BepIIvHy ), KOHHUecKue ceuenns. Pa3BepTka KoHyca.

KomMOuHrpoBaHHOE 3aHATHE

Tema 7.11
Yceuennsiit konyc. CeueHune
YCEYEHHOI'0 KOHYyCa

Cozeprxanue yaeOHOT0 MaTepraia

Ycedyennsiii konyc. Ero oOpa3syromniast u Beicota. CedeHne yceueHHOro KOHyca
KomMOnHnpoBaHHOE 3aHATHE
KoMOnHnpoBaHHOE 3aHATHE

Tema 7.12
IIap u cdepa,nx cedeHus

ConepxaHue yaeOHOTO MaTepHrana

[ap u chepa. Bzaumuoe pacronoxkerue chepbl ¥ miockocTr. CeueHwue 1apa,
chepsl.

KomMOnHrpoBanHoOe 3aHATHE

Tema 7.13

ITonsitne 00 00beMe Tena. OTHoOIIEHNE
00bEMOB

HOTOOHBIX TEN

Conepxanre yaueOHOT0 MaTepraia

[Tonstre 06 o6beme Tenma. OOBeM KyOa U MIPSIMOYTOIBHOTO TTapajulelienuena,
MIPU3MBI ¥ IITuHApa. OTHOIIeHne 00beMOB TOAO0HBIX Tell. [ 'eoMeTpraeckuit
onpenenurens 3-ro NopsaKa

KomOuanpoBanHOe 3aHATHE

Tema 7.14
OO0beMBbl U TUTOIAN TTOBEPXHOCTEN
TeN

Conep:xanue yueOHOro MaTepuaia

O06bemMbl mupaMuabl U KoHyca. O0beM mapa. [lnomany mosepxHocTen Ted.

KOM6I/IHI/Ip OBaHHOC€ 3aHATHC




Tema 7.15 Conepxanue yueOHOr0 MaTepuaia 4
KoMOuHaIMM reoMeTprYecKuX Tel
[IpakTuyeckoe 3aHsTHE
Tema 7.16 ConepxaHnue yueOHOro MaTepraia 4
I'eomerpuyieckre KOMOMHALIMN HA =
DAKTHKE Wcnonp3oBanue KOM6I/IHa]_[I/II/I MHOT'OT'PaHHUKOB M TCJI BpalllCHU B IPAKTHUKO-
p OPUCHTHUPOBAHHLIX 3aaa4dax
[IpakTuyeckoe 3aHsTHE
Tema 7.17 ConepxaHue yueOHOr0 MaTepuaa 2
Pewienue 3a1a4.
O6T)GMI)I " IIomaan MoBEPXHOCTU MHOTI'OTPAHHUKOB M TCJI BPAIICHUA
MHOFOFpaHHI/IKI/I 1 TCJla BpallCHUA
Kontponbhas pabora
Paznen 8 14
IlepBooOpa3uasi pyHKIMH, €€
npuMeHene.
Tema 8.1 ConeprxaHre yueOHOro MaTepraia 2
[TepBooOpa3znas Gpyuakmum. [IpaBuia >
3ajaya 0 BOCCTAHOBJICHUH 3aKOHA JIBWKEHHS 110 U3BECTHOM cKopocTh. 11
HaXOXJIEHHS TIepBOOOPa3HBIX
uHTerpupoBanrs. O3HaKOMIICHUE C TIOHSTHEM HHTErpaia u nmepBoodpasHas
dyukiun y=£(xX). PelieHue 3a1a4 Ha CBsI3b [IEPBOOOPA3HON U €€ IPOU3BOIHOM,
BBIYHCIICHHE TIepBOOOpa3HOil st nanHod (yHkmn. Tabnuma dhopmyn mist
HaxO0XJIeHHUs epB0o0Opa3HbIX. M3ydeHne mpaBuiia BRIYHCICHHS TIEPBOOOPAZHOM.
KomMOnHnpoBaHHOe 3aHATHE
Tema 8.2 Conepxanre yueOHOT0 MaTepraia 2
[Inomans KpUBOIMHEWHOHN Tpaneuuu.
Popryia 3amaun, MPUBOSIIIUE K TIOHSATHIO OMPENEIEHHOT0 HHTETPaIa - O BEIYUCICHUT
pMY7 IJTOLIAU KPUBOJIIMHEHHOM Tparnenuu, o nepeMelieHun Touku. [lonstue
Hetorona — Jleitbanma n 9 N
orpenenéHHoro nHTerpana. ['eoMmerpruueckuii U GU3NIECKUN CMBICIT OK-01.0K-02.0K -
onpejeneHHoro uaterpana. @opmyna Herorona— JleiOHua. ’ ’
Kou6 03,0K -04, OK-
OMOMHHUPOBaHHOE 3aHATHE
P 05,0K-06, OK-07
Tema 8.3 Conep:xanre yueOHOro MaTepuasa 2
Heonpenenennsiit u

Ilonstne HCOIIPCACIICHHOI'O UHTCTrpajia




omp €JIeJICHHBIN UHTET PpaJibl

KOM6I/IHI/Ip OBaHHOC 3aHATHC

Tema 8.4 Conepxanue yueOHOro MaTepraia 2
[NousTre 00 ONpeneneHHOM HHTErpae =
N 'eomeTpuiecknii cMbICH OPeaeNIeHHOT0 HHTErpaa
KaK IJjiomaau KpuBOJIMHCUHON
Tpareuuu KoMOuHMpOBaHHOE 3aHATHE
Tema 8.5 [IpodheccrnonanbHO-OPUEHTUPOBAHHOE COJIEpIKaHUE (COIepKAHUE TPUKIIATHOTO 4
OnpeneneHHbI UHTETPAT B )KU3HU MOJTYJIs)
I'eomerpuiecknii cMbIch onpeneneHHoro naTerpana. Gopmyna Herorona —
JletiOHuia. Perienre 3a7au Ha MPUMEHEHKE UHTErpalia il BEIYUCIICHUS
(pM3MYECKUX BEIMYUH M TLJIOIIAJICH.
IIpakTHueckoe 3aHsTHE.
Tema 8.6 ConeprxaHre yueOHOro MaTepraia
Pemenne 3anau .[lepBoobpaznas
A p p ITepBooOpasznas Gpyukmwm. [IpaBuna HaxokaeHUS TepBOOOpa3HEIX. Ee 2
(yHKIIMH ee TpUMEeHEeHne
[IPUMEHEHHE.
KonTtponsHas pabota
Paznen 9. 18
CTteneHu U KOPHH.
CrenenHas GpyHKUHSL.
Tema 9.1 Conepxanre yaueOHOT0 MaTepraia 4
Crenennas QpyHKIUS, €€ CBOWCTBA. > >
[TonsiTre KOpHS T-0if CTeNeHN U3 ACHCTBUTENBHOTO yncia. OyHKINN y
=KBaJIpaTHBIH KOPEHb UX UKC CBOMCTBa M rpaduku. CBOWCTBA KOPHS IT-Oi CTCIICHH
KomOuHHIpOBaHHOE 3aHATHE.
Tema 9.2 ConepxaHre yaueOHOr0 MaTepraia 4
[IpeobpazoBaHme BRIPaKEHHIA C =
N [IpeoOpazoBanue HppaOHATBHBIX BEIPAXKEHUN.
KOPHSIMH T1-Of CTEIeHU
KomOuanpoBanHOe 3aHATHE
Tema 9.3 Conep:xanre yueOHOro MaTepuasa 2

CBoICTBa CTEIICHH C panrnOHaJIbHBIM

u

[lonsiTHe cTenenu ¢ MoOBIM paroHaNbHEIM HOKa3zaTeneM. CtereHHble (yHKINY,
HX CBOWCTBA U IpaduKH.

OK-01,0K-02,0K -
03,0K -04, OK-05,
OK-07




JCHUCTBUTEILHBIM ITOKA3aTCIISIMHU

KOM6I/IHI/Ip OBaHHOC 3aHATHC

Tema 9.4 Conepxanue yueOHOro MaTepraia 6
Pemenune uppannoHanbHbIX v
yDABHEHHH B HepABEHCTR PaBHOCHIIBHOCTB MppAaLIMOHAJIBHBIX YPABHEHUN W HCPABEHCTB. Meronb! ux
pemeHI/m.PemeHHe HppallMOHAJIbHBIX YPaBHCHUHN U HCPABCHCTB.
KoMOuHMpOBaHHOE 3aHATHE
Tema 9.5 ConepxaHnue yueOHOro MaTepuaia 2
Crenenu u kopHu.CTeneHnHas > =
P— Onpeneneime crereHHoi QyHkuu. Mcrnons3oBanue ee CBOMCTB NIPU pellieHUN
YpaBHCHUU 1 HCPABCHCTB.
KontponbHas pabora.
Paznen 10. 18
IToka3zaresbHas GyHKIUA.
Tema 10.1 ConeprxaHre yueOHOro MaTepraia 4
[NokazarenpHas QyHKIHSI, €€ CBOHCTBA > >
Cremnens ¢ IIPOU3BOJIbHBIM JCUCTBUTCIIBHBIM ITOKA3aTCIICM. OHpep IIOKa3aTCJIbHOU
(dbyHKIMY, ee cBOWCTBA M TpaduK. 3HAKOMCTBO C IPUMEHEHUEM TI0Ka3aTelIbHON
¢yHkuuu. Pemenne nokazaTenbHBIX ypaBHEHUH QYHKIIMOHATBHO- TpadHuecKuM
METOJIOM.
KomMOunHupoBaHHOE 3aHITHE.
Tema 10.2 ConeprxaHre yueOHOro MaTepraia 8
Pemenune noka3atenbHbIX ypaBHEHUN > v
1 HEpABEHCTE. Pemrenue TIOKA3aTEbHBIX YPABHEHUH METOZIOM YPaBHUBAHKS TOKa3aTeNet,
METOJ/IOM BBEJICHUST HOBOM TMEPEeMEHHOM, ()yHKIIMOHATBHO-TPAaQUIECKHM METOJIOM.
Pernrenne nmokazaTenbHbIX HEPABEHCTB
IIpakTHdeckoe 3ansTre OK-01,0K-02,0K -
Tema 10.3 ConepkaHue yueGHOro MaTepuana. 4 03,0K -04, OK-05,
CHCTeMBI ITOKa3aTENbHBIX YPaBHEHU = OK-07
Perrenue cricteM moka3aTellbHBIX YPaBHEHUH.
KomOuHHIpOBaHHOE 3aHATHE.
Tema 10.4 ConepxaHue yueOHOro MaTepuaa. 2
Pemenue 3ajau. Perrenrie mokasatensHBIX YPAaBHEHUH METOZIOM YpaBHUBAHUS TIOKa3aTeneh U

IlokazarensHast GpyHKIMSA

MCTOAOM BBCICHUA HOBOM nepeMeHHoﬁ. Pemenne noka3aTenbHEIX HCPABCHCTB

Konrtponbhas pabora




Pasnen 11. 30
Jlorapu¢msl. Jorapudpmuyeckas
dyHkuus
Tema 11.1 Conepxanve yueOHOro MaTepuara. 4
Jlorapugpm qucia. > >
o Jlorapupm yrcia. JleCITHUHBI W HATYypaJbHBIN JIOTapU(MEIL, YUCIO €
Hecarnunblii  u
HATYpaJbHBIH JTorapu(MBbL, YUCIO € KomOuHnpoBaHHOE 3aHATHE.
Tema 11.2 ConepxaHve yueOHOro MaTepuara. 6
CsoiicTBa norapupmon. Oneparus =
pud patt CgoticTBa jiorapudmor. Omnepanus
siorapuMupoBaHuUs
norapuMHUpOBaHUS
KomOuHHpOBaHHOE 3aHATHE.
Tema 11.3 ConeprxaHve yueOHOro MaTepuara. 4
Jlorapudmuueckas KIUs, ee >
ap ¢ Pyu ’ Jlorapupmuyeckas pyHKIuMs, €e CBOHCTBA
CBOMCTBa
KombOunnpoBanHoe 3aHATHE.
Tema 11.4 ConeprxaHre yueOHOro MaTepuara. 8
Pemenue
N [lonstre norapudmudeckoro ypasHeHusa. Onepariis moTeHupoBanus. Tpu oc
norapu(pMUIEcKuX ypaBHEHUH U . .
HEPABEHCTE MeTO/Ia PEeIICHUs JTorapuhMHUICCKUX YpaBHEHUI: PYHKIMOHAILHO-TPa)UUCCKHIA,
P METO/I TIOTCHIIMPOBAHHMSI, METOJI BBECHHSI HOBOM IepeMeHHOM. Jlorapudmuueckue
HEpaBEHCTBA.
KomMOnHrpoBaHHOE 3aHATHE.
Tema 11.5 Copneprxanre yaueOHOT0O MaTepuaa. 2
Cucremsl TorapupMUIECKUX =
ABHCHM ANTOpPUTM pelIeHus CHCTEMBI YpaBHEHUH. PaBHOCHIIEHOCTH JIOTapH(PMIIECKUX
yp YpaBHEHUI 1 HEPaBEHCTB.
KomOuHHpOBaHHOE 3aHATHE.
Tema 11.6 [IpodeccrnonanbHO-OpHEHTHPOBAHHOE COIEpKaHUE (CoepKaHNe TPUKIIATHOTO 4
Jlorapudmel B mpupoe 1 TEXHUKE MOJTYIIST)
[Ipumenenue norapudma.Jlorapupmudeckas crnupanb B mpupose. Ee
MaTeMaTHYECKHE CBOICTBA
[IpakTudeckoe 3aHsTHE.
Tema 11.7 Conep:xanue yueOHOro MaTepuaia. 2

OK-01,0K-02,0K -
03,0K -04, OK-05,
OK-07




Pemenue 3a/1au.
Jlorapudmer.
Jlorapudmudeckast GyHKIHS

Jlorapudmuueckast pyHkius. Pemenre mpocTedmx 1orapuhMuIecKux
YpaBHEHUH.

Kontponbshas pabora.

Paznen 12. 10
MHo:xecTBa. DJIeMeHThI TeOpPUHI
rpados..
Tema 12.1 ConepxaHve yueOHOro MaTepuara. 2
MmuoxkecTBa
ITonsitue muokecta. [logmaOXKECTBO. OMepariuu ¢ MHOKECTBAMHU
KoMOuHMpOBaHHOE 3aHATHE
Tema 12.2 [IpodheccronaIbHO-OPUEHTUPOBAHHOE COEpKaHUE (CoaepKaHUE TPUKIIATHOTO 2
Omneparuu ¢ MHOKECTBAMH MOJYJIST)
Omeparu ¢ MHOXXeCTBaMU.Penienne MpukIIa HbIx 3a1ad.
IIpakTHueckoe 3aHsATHE.
Tema 12.3 ConeprxaHre yueOHOro MaTepraia 4
I'padnr >
[Monstue rpada. Cesa3Hbli rpad), AepeBo, HUKI rpad Ha IJIOCKOCTH.
IIpakrrueckas pabora
Tema 12.4 Conepxanre yaueOHOT0 MaTepraia 2
P M o cp M p OK-01,0K-02,0K -
emeHne 3a1a4.MHOXKeCTBa, Tpadbl 1 >
- P Onepanuu ¢ MHo)kecTBaMU. OMKUcaHie PeanbHbIX CUTYALH ¢ TIOMOIIBIO 03,0K -04, OK-05,
WX IPUMEHEHUE.
MHOXecTBaMu. [ IprpMenenne rpadoB K pereHnro 3amad. OK-07
KonTtponwsHas pabora.
Pazpen 13. 26
DneMeHThl KOMOMHATOPUKH ,
CTAaTHCTUKH U TEOPUHU BEPOSITHOCTH.
Tema 13.1 ConepxaHre yaueOHOr0 MaTepraia 4
OCHOBHBI€ MTOHATHS KOMOWHATOPUKH.
[lepecTtanoBKY, pa3MeNIeHNs,COYETAHUS.
KomOuHHpOBaHHOE 3aHATHE.
Tema 13.2 Conep:xanre yueOHOro MaTepuasa 4




CooObiTHe. BeposiTHOCTH COOBITHS.
CrnoxeHHe U YMHOMKEHHE

CoBMECTHEIEC H HECOBMECTHBIE COOBITHSL. TCOpCMLI 0 BECPOATHOCTU CYMMbI
COOBITHIL. Y clIOBHAS BEPOATHOCTD. 3aBHCHUMEIE U HE3aBUCHUMbBIE COOBITHSL. TCOpeMI:I

BEPOSITHOCTEN. YMHOKEHUE BEPOSITHOCTEN BEPOSITHOCTH MPOU3BEICHHSI COOBITHIA
KomOuHnpoBaHHOE 3aHATHE.
Tema 13.3 [IpodeccruonanbHO-OpUEHTUPOBAHHOE COACpKaHHUE (COACPKAHUE TPUKIIATHOTO 4
BeposiTHOCTB B TipoheccnoHaIbHBIX MOJTYJIs)
3ajayax. OTHOCHUTENIBbHAS YaCTOTa COOBITHSI, CBOMCTBO €€ YCTOHUYMBOCTH. CTaTUCTHYECKOE
orpeeneHrne BeposTHOCTH. OLieHKa BEPOSITHOCTH COOBITHS
[IpakTudeckoe 3aHsTHE
Tema 13.4 ConepxaHnue yueOHOr0o MaTepuaia 4
JuckperHas ciy4aiiHasi BEIMUMHA, > > v
BI/IZIBI CJIydanHBIX BECJINYHH. Onpe)leneHI/Ie JUCKPETHOU CITYyYaMHON BEIIMYNHBI
3aKOH €€ pacrpesielICHHS. . N
pacnapeieneHus TUCKPETHON ciryyaiiHOM BennunHbl. Ee uncioBbie
xapakrepucTuku. KoMOMHUpOBAaHHOE 3aHATHE
KombOunnpoBanHoe 3aHATHE.
Tema 13.5 ConeprxaHre yueOHOro MaTepraia 4
3ajaun MaTeMaTHYeCKON CTaTHCTUKH. >
Bapuarnmonnsiit pan. [lonuron gactor u ructorpamma. CTaTucTHYecKue
XapaKTEPUCTUKH Psijia HAOIIOJaeMBIX JIAHHBIX.
KomMOuHnpoBaHHOE 3aHATHE.
Tema 13.6 IIpodeccronanbsHO-OpHEHTHPOBAHHOE COAepKaHNE (CoMepKaHme TPUKIAIHOTO 4
CocraBieHne TaOIHI] B fHAarpaMM Ha MOJTYIIST)
MIPKTHKE. [lepBrunas 00paboTKa CTATHCTUYECKUX NaHHBIX.] paduueckoe nx mpeacraBieHme.
Haxoxmenune cpenHux XapaKTepUCTHK, HAOIIOAAEMBIX JaHHBIX .
IIpakTHueckoe 3aHsATHE.
Tema 13.7 ConepxaHre yueOHOr0 MaTepraia 2
Pemenue 3anay. neMeHTH
OnemeHTH KOMOMHATOpUKU. COOBITHE, BEPOSITHOCTD COOBITHS. ClOXKEHHEe 1
KOMOWHATOPUKH, CTATUCTHKH H .
o YMHO)KEHHE BEPOSTHOCTEH.
TEOPUH BEPOSTHOCTEH.
KonTponsnas padora.
Pazpnen 14. 28

YpaBHeHHS M HEPaBEHCTBA.

Tema 14.1

Conep:xanre yueOHOro MaTepuasa




PaBHOCHUIIBHOCTB YpaBHEHUN U
HepaBeHCTB. OOIIHe METObI

PaBHOCHIBHOCTH ypaBHeHI/Iﬁ " HCPABCHCTB. OHpe,[[eJIeHI/IH. OCHOBHEIC TCOPEMbI
PAaBHOCHUJIBHBIX MEPEXOAaX B YPABHCHUAX U HCPABCHCTBAX. O6HH/I€ METOAbI

pelIeHHS. peleHns ypaBHEHUI: Iepexo]] OT paBeHCTBA PYHKIHIA K pAaBEHCTBY apryMeHTa /sl
MOHOTOHHBIX (DYHKIIHMH, METO/I Pa3JIOKEHUsI HA MHOKHUTEIH, METOJl BBEACHUS
nepeMeHHol, QyHKIHOoHaIbHO-TpadUIeCKHii METOI.
KoMOuHMpOBaHHOE 3aHSTHE

Tema 14.2 ConepxaHnue yueOHOro MaTepuaia

I'padmyeckuii MeTo pelIeHus
yYpaBHEHUI, HEPABEHCTB.

OOmire MeTo bl pPelleH sl HEPAaBEHCTB: TIePEX 0/l OT CPaBHEHUsI 3HAYCHUH (QyHKIIMI
K CPaBHEHHUIO 3HAUEHHI apryMEHTOB I MOHOTOHHBIX (DYHKIUH, METO]
WHTEPBAJIOB, (yHKIIMOHAIBHO-Tpaduueckuit MeTos. ['paduueckuit MmeTos pereHus
YpaBHEHUI 1 HEPABEHCTB.

KombOunnpoBanHoe 3aHATHE.

Tema 14.3
YpaBHEHHUS U HEPABEHCTBA C MOYJIEM.

Cozeprxanue yaeOHOT0 MaTepraia

Ompenenenne Moy, Packpeitue Moy o onpeaenenuto. [Ipocreiimme
YpaBHEHMS U HEPABEHCTBA ¢ MoayseM. [IpuMeHeHne paBHOCUIIBHBIX IIEPEXOIOB B
OTIpeNIeNeHHbIX TUIIAX YPaBHEHHI U HEPABEHCTB C MOIYJIEM.

KomMOnHnpoBaHHOE 3aHATHE

Tema 14.4 ConeprxaHre yueOHOro MaTepuaia
YpaBHEHUS U HEPABEHCTBA C =
3HaKoMCTBO ¢ mapaMmeTpoM. [IpocTeiine ypaBHEHNSI 1 HEPaBEHCTBA C
MapaMeTpaMu.
apamMeTpoM.
KomMOunrpoBanHoe 3aHATHE
Tema 14.5 IIpodeccruonanbsHO-OpHEHTHPOBAHHOE COAepKaHNE (COMepKaHme TPUKIAIHOTO

CocraBiieHIE U pEIICHHE
npodheccroHaIbHBIX 3314 C
MOMOILBIO YpaBHEHUI

MOJTYIIST)

Pemenne TekcToBBIX 3aa4 NPoEcCUOHATBHOTO COAEPIKAHUSL.

IIpakTuueckue 3aHsATUS.

Tema 14.6
Pemenue 3amau.
YpaBHEHUS U HEPABEHCTBA.

Conep:xanue yueOHOro MaTepuasa

OOmme MeToIbl pelieHHs ypaBHEHUH . Y paBHEHUSI U HEPABEHCTBA C MOIYJIEM H C
nanaMeTpamH.

HpaKTI/I‘IeCKOG 3aHATHUC.

OK-01,0K-02,0K -
03,0K -04, OK-
05,0K-06, OK-07

[IpomexyTrounas aTrecranus (OK3aMeH)




Bcero:
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3. YcaoBusi peaniu3anum nNporpaMmMmbl 0011€00pa3oBaTeIbHOM TUCIHIIIMHBI

3.1. Ins peaju3alMu NPOrpaMMbl AU CIIATIMHBI IOJKHBI OBITH MPEXYCMOTPEHBI CJIeTyIoIue
CHenrAJIbHbIEC TOMEIIeHnsT:

Peanuzamus nporpaMMbl JUCHUTIIMHBI TPEOYET HATHMUUS YIeOHOr0 KaOMHETa MaTEMaTHKH.
O06opynoBanue yaeOHOro KaOMHeTa!

- I0CaJIOYHBIC MECTA 1O KOJIMYECTBY 00YyUaIOIIMXCS;

- paboyee MecTO MpenoAaBaTes;

- KOMIUICKT y4eOHO-HAT IS AHBIX TTOCOOHIA;

- KOMIUTEKT 3JICKTPOHHBIX BHICOMATEPHAIIOR;

- 3a/1aHUs JIJIs1 KOHTPOJIBHBIX PadoT;

- npoeccuoHaIbHO OPUEHTUPOBAHHBIC 33 JaHHS,;

- MaTepuasbl IK3aMeHa.

TexHu4eckue cpecTBa O0YUCHUS:

- IEPCOHAJIBHBIN KOMIIBIOTED C JIMIIEH3UOHHBIM ITPOrPAMMHBIM 00ECIICYCHUEM

- POEKTOP C IKPAHOM.

3.2. UudopmaunonHoe odecrieyeHue 00y4eHust

1. [yia peanu3aiuu mporpaMmbl OMOIHOTEUHBIN (OHJ 00pa30BaTEIbHON OpraHU3aIMK JIOJDKEH UMETh
MEYaTHBIC U/WJIH SJICKTPOHHBIC 00pa30BaTelIbHbIC U HH(POPMAIIMOHHBIC PECYPChI, PEKOMEH IOBaHHbBIC
JUTS KCTIOJIb30BaHMs B 00Pa30BaTEIbHOM MPOIIECCE, HE CTapIIIe MATH JIET ¢ MOMEHTA U3aHMs.

2. PexoMeH1yeMble MeyaTHbIE U3IaHUS 110 peaau3aly 0011eo0pa3oBaTeIbHON AUCIIUTIIMHBI
MPEJCTABIICHBI B METOAMYECKUX PEKOMEHIAIMIX 110 OPraHU3auy 00yICHHUS.

4. KoHTpOJIb U OlleHKA pPe3yJIbTATOB 0CBOEHHSI 001€00Pa30BaTEIbHOM THCIMIIMHbBI
KoHTposis u olieHKa pe3yJIbTaTOB OCBOCHHUS 00111e00pa30BaTeNbHOMN AUCIIUILUIMHBI PACKPHIBAIOTCS Yepes3
JTUCHMILTHHAPHBIC PE3YJIbTaThl, HANPaBJICHHbIC HA (POPMHUPOBAHKHE OOIIHUX U MPO(HECCHOHATBHBIX
KOMIICTEHIIMH 110 pa3jieaM U TeMaM COJIEpKaHUs y4eOHOro MaTepHraa.

Oomas/ npodeccruoHanbHas Paznen/Tema Tur oLIeHOYHBIX MEP OTIPHUSITHS
KOMITETEHIUS
OK 01. Beioupats crioco0sI P1,Tema 1.1, 1.2, 1.3 11-0/c, | TectupoBanue
pelIeHus 3aaau 1.4,15,1.6 VYcTHbIH ompoc
npodeccruoHamTbHOM P2, Temn1 2.1,2.2,2.3,2.4, MaTteMaTHYEeCKUM JUKTAHT
JIeATEITLHOCTH 2.5 II-o/c, 2.6 NagusnayansHas
TIPUMEHHUTEITBHO P 3, Temnr 3.1, 3.2, 3.3 I1- caMoCTOsITelIbHas padora
K pa3IMYHbIM KOHTEKCTAM o/c, 3.4 IIpencraBnenne pe3yabTaToB

P4, Temr1 4.1,4.2,4.3,4.4, | npakTHdeckux padoT

45,46,4.7 3ammmra TBOPYECKUX PadboT

IT-o/c, 4.8, 4.9, 4.10, 4.11 3amuTa HHIUBUIYaTbHBIX

PS5, Temnr 5.1,5.2 IIPOEKTOB

P 6, Temn1 6.1, 6.2, 6.3, 6.4, | KoaTponbHas paboTa

6.5, 6.6, 6.7 Brmmonaenne 3x3aMeHainOHHBIX

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 3aaHul

6.11

P7, Temst 7.1,7.2,7.3, 74,

7.5,76,7.7

I1-0/¢,7.8,7.9, 7.10 IT-o/c,

7.11,7.12

7.13,7.14,7.15, 7.16,7.17

P 8 Temsr 8.1, 8.2, 8.3, 8.4,

8.5, 8.6

P9, Temnr 9.1, 9.2, 9.3,

9.4,95

P 10, Temsr 10.1, 10.2, 10.3,

10.4

P11, Temer 11.1,11.2,11.3

II-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, Temnr 13.1, 13.2, 13.3,
13.4,13.5

I11-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,

14.4,14.5

I1-o/c, 14.6
OK 02. Ucnonb3oBaTh P 1, Tema 1.1, 1.2, 1.3 TT-o/c, | TectupoBanue
COBPEMEHHEBIE CPE/ICTBA ITOKCKA, 14,15,1.6 YcrHEIH ompoc
aHau3a U UHTEPIpPETAIUN P2, Temnl 2.1, 2.2, 2.3, 2.4, | MaTteMaTH4eCKUi TUKTaHT
nHdopMmaruu, 1 nHGopmanuonnsie | 2.5 I1-o/c, 2.6 WunuBumyansHas
TEXHOJIOTUH JIJIS BBITOIHCHMS P 3, Temm 3.1, 3.2, 3.3 I1I- CaMOCTOATENbHAs paboTa
3aaa4 mpodeccroHaNbHOM o/c, 3.4 [pencrasienue
JIeSITETLHOCTH P4, Temn1 4.1,4.2,4.3,4.4, | pe3ynbTaToB

45,46,4.7 MPAaKTUYECKUX PadoOT

I1-0/c, 4.8, 4.9, 4.10, 4.11
P 5, Temsr 5.1,5.2
P 6, Temnl 6.1, 6.2, 6.3, 6.4,

3aiuTa TBOPYECKUX paboT
3amuTa UHIUBUIyaIbHBIX

MIPOEKTOB

6.5,6.6,6.7 KonTponenas padora

IT-o/c, 6.8, 6.9, 6.10 I1-0/c, BLImonnenme

6.11 9IK3aMEHALIMOHHBIX

P 7, Tempt 7.1,7.2,7.3,7.4, | sananuit

7.5,76,7.7

IT-0/c,7.8,7.9, 7.10 T1-0/c,

7.11,7.12,

7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4,

8.5, 8.6

P9, Temn1 9.1, 9.2, 9.3,

9.4,95

P 10, Temsr 10.1, 10.2, 10.3,

10.4

P11, Temer 11.1,11.2,11.3

IT-o/c, 11.4,11.5,11.6 I1-

0/c, 11.7

P 12, Temnr 12.1, 12.2, 12.3,

12.4

P 13, Temnr 13.1, 13.2, 13.3,

13.4,13.5

I1-0/c, 13.6

P 14, Temur 14.1, 14.2, 14.3,

14.4,14.5

IT-o/c. 14.6
OK 03. [TImaaupoBaTh 1 P1,Tema 1.1, 1.2, 1.3 IT-o/c, | TectupoBanue
peamu30BBIBATE COOCTBEHHOE 14,15,1.6 VcTHBIN ompoc
npodeccronansHoe U TuIHOCTHOEe | P 2, Temnur 2.1, 2.2, 2.3, 2.4, | MaTeMaTHYCCKHI TUKTaHT
pasBuTHe, pennpuHrMarensckyto | 2.5 I1-o/c, 2.6 WnaguBuayaasHas
JIeSITeNIbHOCTD B P 3, Temmr 3.1, 3.2, 3.3 I1- caMoCTosITeIbHas padoTa
npodeccHoHanbHOM cdepe, o/c, 3.4 [IpencraBiieHne pe3yabTaToB

WCIIONB30BaTh 3HAHUS 110
(hMHAHCOBOI TPaMOTHOCTH B
Pa3ITUYHBIX )KH3HEHHBIX
CUTYyaIUsIX

P4 Tems 4.1,4.2,4.3, 4.4,
45,46,4.7

IT-o/c, 4.8, 4.9, 4.10, 4.11
P 5, Temnr 5.1,5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7

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

MPaKTHYECKUX padoT
3ammTa TBOPYECKUX padboT
3amuTa WHIUBUIYaTbHBIX
MIPOEKTOB

KonTponsHas padora

Brimonnenue OK3aMCHaIlMOHHBIX

3aJaHuH




P7, Temn 7.1,7.2,7.3,74,
1.5,76,7.7

IT-0/c,7.8,7.9, 7.10 T1-0/c,
7.11,7.12,
7.13,7.14,7.15,7.16,7.17
P 8, Tems! 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Temr1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1,11.2,11.3
II-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, Temnr 13.1, 13.2, 13.3,
13.4,13.5

IT-o/c. 13.6

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

II-o/c, 14.6

OK 04. 3ddexTuBHO

B3aMOJEHCTBOBATh U

paboTaTh B KOJUIEKTHBE H

KOMaH/Ie

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

P2, Temnr 2.1, 2.2,
2.3,2.4,2.5]11-0/c,
2.6

P 3, Temsr 3.1, 3.2,
3.3 I1-0/c, 3.4

P4, Temr1 4.1, 4.2,
4.3,4.4,45,4.6,4.7
I1-0/c, 4.8, 4.9, 4.10,
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PS5, Temnr 5.1,5.2
P 6, Temrnl 6.1, 6.2,
6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10
I1-°/c, 6.11

P7 Temer 7.1, 7.2,
71.3,74,75,7.6,7.7
I1-0/¢,7.8,7.9, 7.10
I1-0/c, 7.11, 7.12,
7.13,7.14, 7.15,
7.16,7.17

P 8, Temsur 8.1, 8.2,
8.3,8.4,8.5, 8.6
P9, Temsr 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1,
10.2,10.3,10.4
P11, Temm 11.1,
11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-
o/c, 11.7

P 12, Temnr 12.1,
12.2,12.3,12.4

TectupoBanue

Y CTHBIN Oorpoc
MaremaTndyecknii JUKTaHT
NuamuBunyanpHas
caMocTosTeapHas padbora
IIpeacraBnenue pe3ynbTaToOB
MMPAaKTHYCCKUX PadoT
3ammuTa TBOpYECKHX padoT
3ammTa WHIUBU Ty aTbHbBIX
MIPOEKTOB

Konrponshas padora
BrinonHeHne 3K3aMeHaIIMOHHBIX
3aJIaHuH




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

P 14, Temnr 14.1,
14.2,14.3,14.4,14.5
I1-0/c, 14.6

OK 05. Ocy1iecTBIsATh YCTHYIO U
INHUCbMCHHYIO KOMMYHUKaIIUIO HA
rOCYIapCTBEHHOM S3BIKE
Poccuiickoit @emepaliiy ¢ yUeTOM
0COOEHHOCTEH COMAILHOTO 1
KyJBTYPHOTO KOHTEKCTA

P1,Tema 1.1,1.2, 1.3 11-0/c,
14,15,1.6

P2, Tems 2.1,2.2,2.3, 2.4,
2.5 II-o0/c, 2.6

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

P4, Tems1 4.1,4.2,4.3, 4.4,
45,46,4.7

IT-o/c, 4.8,4.9,4.10, 4.11

P 5, Temsr 5.1, 5.2
P1.Tema 1.1, 1.2, 1.3 IT-o0/c,
1.4,15,1.6

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

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

P4, Tems1 4.1,4.2,4.3, 4.4,
45,46,4.7

IT-o/c, 4.8,4.9,4.10, 4.11
PS5, Temnr 5.1,5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7

IT-o/c, 6.8, 6.9, 6.10 IT-0/c,
6.11

P7, Temn 7.1,7.2,7.3,7.4,
7.5,76,7.7

IT-0/c,7.8,7.9, 7.10 T1-°/c,
7.11,7.12,

7.13,7.14, 7.15, 7.16,7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Temr1 9.1,9.2, 9.3,
9.4,95

P 10, Temsr 10.1, 10.2, 10.3,
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P11, Temsr 11.1,

11.2, 11.3 IT-o/c,
11.4,11.5,11.6 II-

o/c, 11.7

P12, Temur 12.1,
12.2,12.3,12.4

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

P 14, Temn 14.1,
14.2,14.3,14.4,14.5
I1-o/c, 14.6P 9, Tembl
9.1,9.2,9.3,

9.4,9.5

P 10, Temsr 10.1,

TectupoBanue

YcTHBIN orpoc
MaTteMaTUUeCKUM TUKTAHT
NunuBuayanbHas
caMocCTosITeIbHas paboTa
[IpencraBiienne pe3yabTaToB
MPaKTHYECKUX paboT
3arura TBOPUECKUX padoT
3ammTa WHIUBUyalbHbBIX
MIPOEKTOB

KontponsHas padora
BrinonHeHne 3K3aMeHaIMOHHBIX
3aJIaHuN’




10.2,10.3,10.4
P11, Temsr 11.1,
11.2, 11.3 I1-o/c,
11.4,11.5,11.6 II-
olc, 11.7

P 12, Temsr 12.1,
12.2,12.3

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

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

OK 06. IIpostBaSTE TpakIaHCKO-
MaTPUOTHYECKYIO MTO3UIIHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHUE HA OCHOBE
TpaJAUIINOHHBIX
o0IIeyeoBeYeCKuX [ICHHOCTEH, B
TOM YHCJIE C YYETOM
rapMOHM3AIMHA MEKHAIIMOHAIBHBIX
U MEXPETUTHO3HBIX OTHOIICHUH,
MIPUMEHSTh CTaHIAPThI
AHTHKOPPYNIIMOHHOI'O MIOBEICHHUS

P1,Tema 1.1,1.2, 1.3 II-o/c,
14,15,1.6

P 6, Temnr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7

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

P7, Temn 7.1,7.2,7.3,74,
7.5,7.6,7.7

I1-0/¢,7.8,7.9, 7.10 I1-0/c,
7.11,7.12,7.13, 7.14, 7.15,
7.16,7.17L P8, Temnr 8.1,
8.2,8.3,84,85,86

P 14, Temnr 14.1, 14.2, 14.3,

TectupoBanue

VYerHsli onpoc
MaTteMaTUYeCKUM TUKTAHT
NunuBuyansHas
caMoCTOATeNbHAas paboTa
IIpencraBnenue
pe3yIbTaTOB
MPAaKTHYECKUX padoT
3ammTa TBOPYECKUX paboT

14.4,14.5

II-o/c, 14.6
OK 07. ConeiicTBOBaThH P 1, Tema 1.1, 1.2, 1.3 TT-o/c, | TectupoBanue
COXPaHEHHIO OKpY KaroIlei 1.4,15,1.6 YcrHEIH ompoc
cpenpl, pecypcocOepexeHuIo, P2, Temn1 2.1,2.2,2.3,2.4, | MateMaTHYECKHI JUKTAHT
MIPUMEHATH 3HaHUS 00 m3menenun | 2.5 I1-o/c, 2.6 WunnBuayanbHas
KJIMMAaTa, IpUHIHIE OepexauBoro | P 3, Temsr 3.1, 3.2, 3.3 II- caMocCTosITeIbHas padboTa
MPOU3BOICTBA, 3P (MEKTUBHO o/c, 3.4 IIpencraBnenune
NIEHCTBOBATH B UPE3BBIYAHBIX P4, Tems1 4.1,4.2,4.3,4.4, | pe3ynpraToB
CUTYaIUsIX 45,46,4.7 MPaKTHYECKUX padoT

I1-°/c, 4.8, 4.9, 4.10, 4.11
PS5, Temer 5.1,5.2

P 6, Temr! 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7

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

P7, Temn 7.1,7.2,7.3,7.4,
1.5,76,7.7

I1-0/¢,7.8,7.9, 7.10 T1I-°/C,
7.11,7.12,

7.13,7.14, 7.15, 7.16,7.17
P 8. Tems! 8.1, 8.2,8.3, 8.4,
8.5,8.6

P9, Temnr 9.1, 9.2, 9.3,
9.4,95

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1,11.2,11.3
II-o/c, 11.4,11.5,11.6 I1-
o/c, 11.7

3ammTa TBOPYECKUX paboT
3amuTa HHIUBUIYaTbHBIX
MIPOEKTOB

Kontponrsnas padora
Brinonnenue
HK3aMEHAIMOHHBIX
3aJaHui




P12, Temsr 12.1,12.2, 12.3,
12.4

P 13, Temnr 13.1, 13.2, 13.3,
13.4,135

II-o/c, 13.6

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

I1-o/c, 14.6

IK...

[epeuenp yueOHbIX u3naHNN, IHTEpHET-pEeCypCOB, TONOTHUTENBHOMN TNTEPATYPHI:
OcHOBHBIE HCTOYHUKH:

1. BammakoB M.M. «Marematnka» y4eOHHK JUIsl YUPEKACHHH HAYaJIbHOTO U CpEIHEro Mmpod.
oOpazoBanusl. — M3naTenbekuii eHTp «Akagemus», 2020.

2. bammakoB M.M. Marematuka. 3aqaunuk; yue0. ocoOue i1 00pa30BaT. yUPEXKJACHUN Had. U
cpen. npod. oopazoBanus.- M.: M3narenbckuil meHTp «Akamemusi», 2019,

3. bammakoB M.W. Matemaruka. Kaura ajs npenogaBateseii: Mmeroauueckoe nocooue s HITO,
CIIO. - M.: U3narenbckuii 1eHT «Akamemus», 2000 r.

4. bBammakor M.W. Marematuka. COOpHUK 3a1a4 NMpodUIbHON HapaBIEHHOCTH: y4el. mocobue
JUIsl YIPEKISHUH Had. U cpel. npod. oOpazoBanus. — M.: M3marenbckuil EHTp «AKaJaeMusy,
2021 .

5. TyceB B.A. Maremaruka st mpodeccHii B CHelualbHOCTEH COMaIbHO — YKOHOMHYECKOTO
npoduis: yueOHUK a1 oOpa3oBat. yupexaeHuit Hau. u cpen. [Ipod. OOpazoBanus. — 4-¢ usf.,
crep. — M.: M3gatensckuii meHTp «AkamgeMus», 2020.

I[OHOJ'I]-[]/[TCJ'[I)HI)IC HCTOYHUKM:

Pypykun A.H. , Bpoekosa E.B., [ToypouHsie pa3paboTku 1o ajiredpe u
HavaimaM anainmsa: 10 kmace. — M.: BAKO, 2019.- 352 c.

Pypyxkur A.H. , [loypounbsie pa3zpabotkm mo anrebpe m Hadamam aHamm3a: 11 kmacc. — M.: BAKO,
2019.- 336 c..

Crynenenkas B.H.. Pemmenne 3amau mo craTucTuke, KOMOMHATOPUKE W TEOPHH BEPOATHOCTEH, 7 —
9 knaccel - M3a. 2-e, uctp. — Bonrorpaa: Yuutens, 2019.

Kommoropor A.H., A6pamoB A. M., dynuunsid FO. I1.. Anrebpa u nayana ananmuza 10-11 kmace.- 13 —
¢ m3aanue.- M. : [Ipocserienue, 2018.- 384

Mopakona A.I'. Anrebpa w Hawanma amammza. 10-11 xm.: B mByx wactax. Y. 1: Yueb. mns
obmeobpazoBat. Yupexnennii. — 6-e uzn. — M.: Muemosuna, 2019. — 375 c.: .

Mopakouu A.I'. Anredpa m Hadama aHammsa. 10-11 kim.: B aByx wactsax. Y. 2: Bamaunumk s
obmeobpa3oBat. Yupexaeauii. — 6-e uzn. — M.: Maemosuna, 2018. — 375 c.: un.

Mopakoua  A.l'., Ceméno I[1.B. CoOpiTusi. BepostHocTn. CratHcTdeckass oOpabOTKa aHHBIX.
Jomn. maparpadgsr Kk Kypcy anredpel 7 — 9 ki, obmeo0pas. yupexaenuii. — 2-e uza. — M.: MHeMo3uHa,
2019.- 112 c.
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