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1. O6mas xapakTepucTuKa padoyeii MporpaMmbI
0011e00pa3oBaTeIbLHOM I CHUIIMHBI «MaTeMaTuka»

1.1. MecTo IMCHUIINHBI B CTPYKTYpe npodeccuonaibHOi o0pa3zoBaTeabHoil mporpammel CITIO:
OobmeobOpa3oBaTenbHas  OUCHMIUIMHA — «MareMaTuka»  SIBISETCA 00s13aTENBHOM 4acTbiO
00111600pa30BaTEILHOO IIUK/Ia 00pa3oBaTeIbHON TporpaMMbl B cootBercTBUU ¢ DI'OC no nmpodeccuun
15.01.05 Capmuuk (py4HOH ¥ YACTUYHO MEXaHU3UPOBAHHOM CBAPKHU (HANJIABKH)).

1.2. llenn u myIaHupyeMble Pe3yJIbTATHI 0CBOECHHA U CIUIIIMHBI:

1.2.1. Ileab AUCHUNIMHBI

ConepkaHue mporpaMMmbl  OOIIEO0Pa30BATEIBHON MUCHMILIMHBL «MaTeMaTHKay HaIllpaBJIeHO Ha
JOCTH)KEHUE PE3yJIbTaTOB €¢ M3Yy4YeHUs B cooTBercTBuM ¢ TpeboBanmsimMu PI'OC COO ¢ yuerom
npodeccuonanbHoi HanpasineaHnoctu GI'OC CIIO.

1.2.2. IlmaHupyeMble pe3yJabTaThl OCBOEHHUSI 00II€00Pa30BATEIbHON  JAUCHUILUIMHBI B
cootBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco00¢ 3HaYeHHE AUCIUIUIMHA UMEET TIpU (POPMUPOBAHUH U PA3BUTHH OOLIUX KOMIIETCHITUH:

OK 01. BriOupats cmoco0sl pemieHns 3aaad MpodecCHOHaIbHON JEATENbHOCTH MPUMEHUTENBFHO K
Pa3IMUHbIM KOHTCKCTaM,

OK 02. Hcrons30BaTh COBPEMEHHBIE CpPENICTBA IOWCKA, aHANW3a W WHTEpIpeTanuu HHPOPMALUU U
WH(POPMAITMOHHBIE TEXHOJIOTUY JIJIs BBIMOHEHHUS 337184 PO eCCHOHAILHOMN JIESITENbHOCTH;

OK 03. IlmanupoBaTh M peaIH30BBIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE M JIMYHOCTHOE Pa3BUTHE,
MPEANPUHUMATENBCKYIO JISITEIbHOCTh B MPOQPECCHOHANBHONW cdepe, HUCIONL30BaTh 3HAHUS T10
(hMHAHCOBOM IPaMOTHOCTH B PA3NWYHBIX KU3HEHHBIX CUTYaIHsIX;

OK 04. DddexTrBHO B3aUMOICHCTBOBATE U PabOTaTh B KOJVICKTUBE W KOMAH/IC;

OK 05. OcymecTBisTh YCTHYI0O W THCHMEHHYI0O KOMMYHHKAIIMIO Ha TOCYIapCTBEHHOM SI3BIKE
Poccwuiickoit @enepariny ¢ y9eToM 0COOCHHOCTEH COMMAIBHOTO U KYJIbTYPHOT'O KOHTEKCTA;

OK 06. [TposBISITh TpayKAaHCKO-TIATPHOTHIECKYIO TTO3UITHIO, TEMOHCTPHUPOBATH OCO3HAHHOE TIOBEJICHUE
Ha OCHOBE TPAJWIMOHHBIX OOIIEYETIOBEYECKUX IIEHHOCTEH, B TOM YHCIIE C YYETOM TapMOHHU3AI[UH
MEKHAIIMOHAJILHBIX W MEXKPEIUTHO3HBIX OTHOIIEHUH, MPUMEHATh CTaHIAPThl aHTUKOPPYHIIMOHHOTO
MOBEICHUS;

OK 07. CopeiicTBOBaTh COXpaHEHUIO OKPY)KAIOIIEH Cpebl, pecypcocOepekeHIIo, PUMEHITh 3HAHUS
00 W3MEHEHWH KIMMaTa, NPHHIMIB OepeKINBOTO IPOM3BOACTBA, A(DQPEKTUBHO ICHCTBOBATH B
YpEe3BBIYAHBIX CUTYAIUAIX;

OK 08. Ucmonp3oBaTh cpeacTBa (PU3NUIECKONW KYJIBTYpPHI ISl COXPAHEHUS M YKPEIUIEHUS 30POBBS B
mporecce TpodeCCHOHANBHON JEATEeNbHOCTH W TOMJIEPKAHUSA HEOOXOJMMOro YpOBHA (DHU3WUECKOM
MTOJITOTOBJIEHHOCTH;

OK 09. Ilomp3oBatbesi mpodeccrHoHaTbHON JOKYMEHTAalWell Ha TOCYyJapCTBEHHOM H HHOCTPAaHHOM
SI3BIKAX.

npodecCHOHAJBHBIX KOMIIETeH LU

IIK 1.1. YuraTe yepTeku CpeiHEN CI0KHOCTU U CIIOKHBIX CBAPHBIX METATIOKOHCTPYKIUH.

[IK 1.2. Mcnonb30BaTh KOHCTPYKTOPCKYH0, HOPMATHBHO-TEXHUYECKYIO U IPOU3BOJCTBEHHO-
TEXHOJIOTUYECKYIO JOKYMEHTAIUIO 110 CBAPKE.

IIK 1.3. IIpoBepsTh OCHALIEHHOCTb, PabOTOCIOCOOHOCTb, HMCIPABHOCTb M OCYLIECTBIAThH
HACTPOMKY 000pyI0BaHUs TOCTA ISl pa3IMUHBIX CIOCOOOB CBAPKHU.

IIK 1.4. TloaroraBiauBaTh W MPOBEPSATh CBAPOYHbIE MaTEpUaNbl JUISL pa3IMYHBIX CHOCOOOB
CBapKH.

I1K 1.5. Beinmoasate cO0pKy U MOATOTOBKY 3JIEMEHTOB KOHCTPYKILIUHU TIOJ] CBApKYy.

1K 1.6. [IpoBOUTH KOHTPOJIb MOATOTOBKU M COOPKH JIEMEHTOB KOHCTPYKIMH 1O CBAPKY.
I1K 1.7. BbINOAHATE IpeaBapUTENbHBIN, COMMYTCTBYIONIUI (MEXCIOWHBIN) 110I0TpeBa MeTaILIA.
1K 1.8. 3auniate 1 yJansiTh IOBEPXHOCTHBIE 1€(EKThI CBAPHBIX IIBOB IOCIIE CBAPKU.
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IIK 1.9. IIpoBoauTh KOHTPOJb CBapHbIX COEAWHEHUN HA COOTBETCTBHE I'€OMETPHUYECKUM
pasmepam,  TpeOyeMbIM  KOHCTPYKTOPCKOH W NPOM3BOJCTBEHHO-TEXHOJOTHYECKOM
JOKYMEHTALMU 110 CBapKe.

5.2.2. Pyynas nyroBasi cBapKa (HarjiaBKa, pe3Ka) IUIaBsALIUMCS IIOKPBITBIM 3JIEKTPOIOM.

[IK 2.1. BbINOJHATH py4YHYIO AYTOBYIO CBAapKy pas3JIMYHBIX JETajeil U3 YIJIEepOAUCTBIX U
KOHCTPYKIIMOHHBIX CTaJ€H BO BCEX NPOCTPAHCTBEHHBIX MTOJIOKEHUAX CBAPHOIO IIBA.

[IK 2.2. BeINOJAHATH PYYHYIO JYTOBYIO CBAapKy Pa3JIMYHBIX JE€TaJell U3 LIBETHBIX METAJIIOB U
CIUIABOB BO BCEX IPOCTPAHCTBEHHBIX MTOJIOKEHUSAX CBAPHOTO IIBA.

[IK 2.3. BbINOJHATE PY4YHYIO JyroBYIO HAIUIaBKy IOKPBITBIMH 3JEKTPOJAMHU Pa3INYHbIX
JeTanen.

[1K 2.4. BbIIOJTHATH AyTOBYIO PE3KY PA3IMYHBIX JeTajei.

5.2.3. Pyuynas nyroBas cBapka (HarlaBKa) HEIUIaBSIILIUMCS JIEKTPOJIOM B 3aIIUTHOM rase.

IIK 3.1. BbIMoJHATE PY4HYIO OYroBYIO CBapKy (HAIUIaBKy) HEIUIABSIIUMCS 3JIEKTPOJOM B
3aIIMTHOM Ta3e pa3jIMYHBIX JETajledl U3 YIIIEPOJHUCTBIX M KOHCTPYKIIMOHHBIX CTAlIEd BO BCEX
IIPOCTPAHCTBEHHBIX NOJIO)KEHUSAX CBAPHOTO IIBA.

[IK 3.2. BbIMOJHATH PY4HYIO OYrOBYIO CBapKy (HAIUIaBKy) HEIUIABSIIUMCS SJIEKTPOJOM B
3aIIMTHOM Ta3e pa3au4HbIX JleTajlell M3 1BETHBIX METAIUIOB M CINIABOB BO BCEX
MIPOCTPAHCTBEHHBIX MOJIO)KEHUSAX CBAPHOTO IIBA.

[IK 3.3. BpINOJIHATE pyyHYHO AYTrOBYIO HAIUIABKY HEIUIABAIIMMCS JJIEKTPOJIOM B 3aIlMTHOM
rasze pa3jJuyHbIX JIeTaJCH.

JIMIHOCTHBIX PE3yJbTaTOB IPOrpaMMbl BOCIIMTAHUSA:

JIP 1 Oco3Haromuii ce0s rpaxkIJaHHHOM U 3aIlUTHUKOM BEITMKON CTpaHbI

JIP 4 [IposBistonuii U IeMOHCTPUPYIOIINN YBaXKEHHUE K JIIOJAM TPYJa, OCO3HAIOIIHIA [IEHHOCTD
cobctBeHHoro Ttpynaa. CrpeMsmuiicss K (GOPMHUPOBAHHIO B CETEBOM Cpele JIMYHOCTHO H
podecCHOHABHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO ClIeaar»

JIP 7 Oco3Haromuii MNPUOPUTETHYIO I[IEHHOCTh JIMYHOCTH 4YEJIOBEKa; YBa)KaIOUIUN
COOCTBEHHYIO M UYXXYIO0 YHUKAJILHOCTh B Pa3IMYHBIX CUTyallUsX, BO BceX (popmax u BUIaX
NeSITeIbHOCTH.

JIP 9 Cobumonaronuii 1 mponaraHJupyroluid mpaBuia 3J0pOBOro U Oe3zomacHoro obpasza
KU3HU, CIOPTa; MNPEAYNPEKIAIOMINi MO0 MPEeoI0JIeBAIONINNA 3aBUCUMOCTH OT aJIKOTOJIs,
TabaKa, TMCUXOAKTUBHBIX BEIIECTB, a3apTHBIX Urp U T.J. COXpaHSIOMUN MCUXOJIOTHYECKYIO
YCTOWYMBOCTh B CUTYaTUBHO CIIOKHBIX WJIM CTPEMUTEIHHO MEHSIOUIUXCS CUTYaAIUAX

JIP 10 3aboTsuiuiicst 0 3aluTe OKpyKaroliel cpelbl, COOCTBEHHOI M 4y0il 0e301acHOCTH, B
TOM uucie uudpoBoi



OO0111 e KOMITETEHIINHA

[Inanupyemsbie pe3yabTaThl 00yYeHUs

OOmue

I[I/ICHI/IHJ'II/IHapHLIe

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

- TOTOBHOCTb K TPYAY, OCO3HAHHE IICHHOCTH
MacTepCTBa, TPYAOIIO0UE;

-TOTOBHOCTH K aKTUBHOM JACATCIIBHOCTHU
TEXHOJIOTUYECKOW U COLMAIBHON
HaIpaBJICHHOCTH , CIOCOOHOCTh
WHUOUPOBATH, IJIAHUPOBATH U
CaMOCTOATECIIbHO BLITIOJIHATH TaAKYIO
JIeATEIbHOCTD;- HHTEPEC K Pa3IMYHbIM
chepaM TpodecCHOHANIBLON NeITeILHOCTH
OBnajieHue yHUBEPCANbHBIMU Y4€OHBIMU
II03HABAaTCIbHBIMU HeﬁCTBHHMHZ

a) 6a30BBIC JIOTHYECKHUE ICHCTBUS
CaMOCTOATENBHO (OPMYITHPOBATH U
aKTyaJM3UPOBATh MPOOIEMy, pacCMaTPHUBATh
ee BCECTOPOHHE;

-YCTaHABJIMBATH CYNIECTBYIONINN TIPU3HAK
WJIH OCHOBAHUE JJISl CPaBHEHHUS ,
KJIacCU(pUKAIUK W 0000IICHMS;

- OMPENENATH [ENN ACATETLHOCTH , 33/1aBaTh
napaMeTpbl M KPUTEPUH UX JOCTHUKECHUS;
-BBISIBUTH 3aKOHOMEPHOCTH ¥ MTPOTUBOPEUUS
B paccMaTpUBaeMbIX SBJICHUSIX;

-BHOCHTH KOPPEKTUBHEI B JACATEIHLHOCTD,
OLIEHWBATh COOTBETCTBHUE PE3yIbTATOB
LeNSIM, OLEHMBATh PUCKU ITOCTIENCTBUN
JeITENLHOCTH

-BJIaJICTh METOJIaMHU JIOKa3aTeIbCTBA , AITOPUTMAMHU PEIICHUS 3a]1a4;
yMeTh (hOPMYJIUPOBATH OIPEIACTICHHS, aKCHOMBI U TEOPEMBI ,
MPUMEHSTh UX, IPOBOAMTD JJOKA3aTEIbHBIC PACCYXKICHUS B XOZC
pelieHus 3a1ay;

-yMETb OIEPUPOBATH MOHATHIMH : CTEIIEHb YUCIA, JorapudM 4ucia;
YMCHUEC BBIIIOJIHATE BBIYMCIICHUEC 3HaAUYEeHUH U HpeO6pa3OBaHI/IH
BBIPQXCHUU CO CTEIICHSAMH U Jiorapu(mamu, mpeoOpa3oBaHus JPOOHO
—paluOHAJIbHBIX BBIpa)KeHI/Iﬁ

- YMCTh OIICPpHUPOBATH IOHATUAMU: pallUOHAJIBHBIC, UPPAIMOHAJIBHBIC,
NoKa3aTelbHble, CTeIIeHHbIE, JIoTapu(MHUUECKHE,
TPUTOHOMETPUUECCKUEC YPABHCHUA U HEPABECHCTBA , UX CUCTEMBbI;

- YMETh OMEPUPOBATH MOHITUSIMU: PYHKITHSI, HETPUPBIBHAS (DYHKIIHS,
MIPOU3BOJIHAS, TIEPBOOOPA3HA,ONPEACIICHHBIA HHTEPAJ ; YMETh
HAXOAWTh MPOM3BOIHBIC DIIEMEHTAPHBIX (DYHKIUN ,MCIIONb3YS
CIIPpaBOYHBIC MaTCpHAJIbI; UCCIICA0BATH B HpOCTCfIIHI/IX cirydasax
(yHKIMY HA MOHOTOHHOCTh , HAXOJIUTh HAUOOIbIIIeE U HAMMEHbIIICE
3Ha4YeHUs PYHKIWH, CTPOUTh Tpa(WKd MHOTOWICHOB C
UCIIONIb30BAHHEM arlapaTta MaTeMaTH4YeCKOTro aHaJn3a; MPUMEHSITh
MIPOM3BOHYIO TPY PEIICHHUH 3a][a4 Ha JIBUKCHUE ; PEIIaTh MPAKTHKO-
OpPHEHTHPOBAHHBIC 3aJla4d Ha HAWOOIbIIee U HAaNMEHIIINE 3HAYCHUS,
Ha HAXOXJICHUE ITyTH , CKOPOCTH U YCKOPEHHUS;

-yMEThb OMEPUPOBATH MOHATHSIMH :pallHOHATIBHAS

(hyHKIIMSA, TOKa3aTenbHas QYHKIWS , Joraprudmmaeckas QyHKIus ,
TpHOHOMeTprYecKue (pyHKINH, 0OpaTHBIE GYHKIIHN;

YMeTh cTpouTh rpaduKH U3YUEHHBIX QYHKITHH , HCTIOIb30BaTh
rpaduKy MpH U3yYeHUH MPOIECCOB 3aBUCUMOCTEH, MPH PEIICHUH
3a/a4 U3 JPYrux y9eOHBIX PEAMETOB | 3a]ay U3 PealbHON KU3HU;
BBIpaXaTh GOpMYITaMU 3aBUCUMOCTH MEXY BETMUUHAMU ;- YMETh
pemarhk TEKCTOBBIC 3a1a4M Pa3HBIX THIOB ( B TOM YHKCIIEC HA
MPOLICHTHI, JIONY U YacTH, Ha JBHXKCHHE, paOd0Ty, CTOMMOCTh TOBApOB
U YCITyT , HAJIOTH, 3aJ1a49d U3 00JaCTH YMPABIICHUS JIUYHBIMHU U
CeMEHBIMU (PMHAHCAMMU ); COCTABIISTH BBIPAKCHHUSI, YPABHEHHUSI,
HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHUIO 3a/1a4M , UCCICOBAThH
MOJYYEHHOE PEIICHUE W OIICHUBATH MPaBJONOJOOHOCTh PE3yIbTATOB




;
- YMETh ONEPHUPOBATH MOHATUSMH CpenHee apudmernyeckoe,
MenuaHa, HauOoJblllee U HAMMEHbIIee 3HAUCHUs, pa3Max ,
JUCIepCcHsl, CTaHIApTHOE OTKJIOHEHHE YHCIIOBOro Habopa ; yMeTb
W3BJICKAaTh , HHTHPIIPETUPOBATh HH(GOPMAIIUIO, TPEACTABICHHYIO B
TabNMIax,Ha rpadUuecCKUX METOAOB M JJIEKTPOHHBIX CPEJICTB ,
rpadukax, OTpaXkaroIlyl0 CBOMCTBAa PEalIbHBIX MPOLIECCOB U SABJICHUM
; IPEJICTABJISITh HHQOPMAIIHIO C TTOMOIIBIO TAOJHII U THarpamMm;
HCCIEN0BAaTh CTATUCTUYECKHUE JAHHBIE , B TOM YHCIIE C IIPUMEHEHUEM
rpau4ecKux METOJIOB U DJIEKTPOHHBIX CPEICTB.

- YMETh OIIEPUPOBATH MOHATHUSIMHU : CIy4YalHBIM OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTD CIIyYaHOTO COOBITHS , YMEHHE BBIYUCIISIT
BEPOSITHOCTH C UCTIOJIb30BAHHEM T'padHueCKUX METOOB ; MPHUMEHSThH
(hOpMYITBI CITOXKEHUSI 1 YMHOKCHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
(bakTel 1 HOpMYIIBI TIPU PENICHUH 3a/1a4; OICHUBATH BEPOSITHOCTH
pearbHBIX COOBITHH , 3HAKOMCTBO CO CITy4aifHBIM BENTHMYMHAM , YMEHUE
MPUBOJWTH MIPUMEPHI MPOSBIIEHHS 3aKOHA OONBITNX YHCEN B
IPUPOAHBIX U OOIECTBEHHBIX SIBICHUSIX;

- YMETb OIEpUPOBAaTh MOHATHUAMHU: TOYKA, MPSIMasl, IIOCKOCTH ,
MIPOCTPAHCTBO, ABYTPAHHBIN YrOJI, CKPEIIUBAOIIUECS MIPSIMBIE,
MapauIeNbHOCTh U NEPIEHIUKYIAPHOCTh TNPSAMBIX U IIIOCKOCTEH,
YTOJI MEXKIY NPSIMBIMH , YTOII MEXKIY IPSAMOH M IJIOCKOCTBIO , YTOI
MEXKy MIOCKOCTSAMH , PACCTOSTHUE OT TOYKHU 1O TUIOCKOCTH ,
paccTOsIHUE MEKIY IPSIMBIMU , PACCTOSIHUE MEXIY IUIOCKOCTSAMHU.
YMeHue HCIoJIb30BaTh PU PEIICHUH 3a7a4d U3ydeHHBIE (QaKThI U
TEOpEMBbl IUIAHEMETPHH ; YMEHHE OLIEHUBATh pa3Mepbl OObEKTOB
OKPY’KaroIEero MUpa;

- YMETb OINEPUPOBATh MOHATHIMHU : MHOTOI'PAaHHUK , CEYCHUE
MHOT'OTpaHHUKa, KyO, mapajuieNenumesn, npu3ma , nupamuaa, Gurypa
Y TIOBEPXHOCTh BPAIICHUS, IHIHHIP, KOHYC, 1ap, chepa, ceaeHus
¢urypsl BpalieHHs, INIOCKOCTh, Kacatomascs cepbl, HUIMHAPA,
KOHYcCa, IMJIONIAJb MOBEPXHOCTH MUPAMUIBI, IPU3MBL,

KOHYCa, [WJIMH/IPa, IUI0maab cdepsl, o0bema Kyda, mpsiMOYyroIbHOTro
napajulenenumnena, TupaMupl, IPU3MBbI, HWINHAPA, KOHYCA,
H1apa:ymMeHue n300pakaTb MHOTOIPAHHMKH M ITIOBEPXHOCTH
BpAllICHUs], UX CEYEHUsS OT PYKH , C IOMOIIBI0 YEPTEKHBIX




WHCTPYMEHTOB U JICKTPOHHBIX CPEICTB , YMECHHE PACIIO3HOBAThH
CUMMETPHIO B MIPOCTPAHCTBE, YMEHHE PACIIO3HOBATh NpPaBUIIbHBIC
MHOTI'OI'paHHUKUH |

- YMCHUC OICPHUPOBATH IMOHATUAMU : IBUKCHUC B IIPOCTPAHCTBEC,
no7I00HbIe (QUTYPBI B IPOCTPAHCTBE, HCIONB30BaTh OTHOLICHUE
TUTOIIAICH TOBEPXHOCTEN U 00BEMOB MONOOHBIX (PUTYp TPH PEHICHUH
3a7a4

-YMETH BBIYUCIATH TCOMETPUICCKUEC BCININHBI ( JJIMHa, yTroJl,
wIom@ab , 00beM, IJIOMAAb TOBEPXHOCTH ), MCIIONb3Ysl U3yUEHHBIC
(hopMyJIBI U METOJIBI;

- YMETh OIEPUPOBATH IOHATHAMHU . IPAMOYTOJIbHAS CHCTEMA
KOOPJIMHAT , KOOPJJMHATHI TOYKH, BEKTOpP, KOOPJAWHATHI BEKTOPA,
CKaJIIPHOE MTPOU3BENIEHUE , YTOJ MEXK/IYy BEKTOPAMH , CyMMa
BCKTOPOB, NPOU3BEACHUE BCKTOpa HA YMCJIO, HAXOAUTH C ITIOMOIIBIO
M3YYEHHBIX (hOPMYJI KOOPIMHATHI CEPEIUHBI OTPE3KA ,pACCTOSHHE
MCXKIY ABYMS TOUKaMU,

- YMETh BBIOMPATh TMOMXOJISAIINN H3ydeHHBIN METOM JIJISl PEIISHUS
3a/1auM, paclo3HaBaTh MaTeMaTuieckne GakThl U MaTeMaTHYECKHe
MOJIENId B IPUPOIHBIX U OOIIECTBEHHBIX SBIICHUSX, B HCKYCCTBE;
YMEHHE IPUBOANTH IPUMEPHl MAaTEMaTHUYECKUX OTKPBITHHA
pPOCCUNCKONM 1 MUPOBOM MaTeMaTHYECKOW HAYyKH.

- YMETh OINepHpOBaTh MOHATHUAMU: OIpeneseHHe, aKCHoMa , TeopeMa,
CIIEJICTBHE, CBOWCTBO, IIPU3HAK, T0KA3aTENHCTBO, PABHOCHIIbHEIE
(hopmynupoBKH, yMeHHE GOpMYTUPOBATE OOpaTHOE
MIPOTHBOITIOJIOKHOE YTBEP)KIEHHUE, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, HCIIOIb30BATh METO] MAaTEMaTHIEeCKOH HWHIYKIINU;
MIPOBOMIUTH JTOKAa3aTeNbHBIE PACCYKICHHS TIPH PEIICHUH 33124,
OILIEHWBAThH JIOTHYECKYIO MPAaBHIBLHOCTh PACCYKIICHUH,

- YMETh OINEepHpOBaTh MOHATHUSIMU: MHOXKECTBO, TOIMHOKECTRBO,
oriepariy HaJl MHOJKECTBaAaMH; YMEHHE UCTIOIh30BATh TEOPETHKO —
MHOYKECTBEHHBIH armapar AJisi OMUCAHUS PeabHBIX MPOIECCOB U
SIBIICHU TIPH PEIISHUH 32/1a4; B TOM YHUCIIE U3 APYTUX YIEOHBIX
MIPEIMETOB;

- YMETh OIEepUpPOBaTh MOHATUAMU: Tpad, CBA3HBIN Tpad , IepeBo,
UK, Tpad Ha MITOCKOCTH, YMEHUE 3a7aBaTh U OIUCHIBATH Ipadbl
pa3IMYHBIMA CIOCOOBI; MCIONB30BaTh Ipad)bl IPH PEIICHNUH 3a]1a.




- YMETh CBOOOIHO OIEpUPOBaTh MOHATHAMH : COUCTAHHE,
NepecTaHOBKA, YUCIO COUYETaHWH, YHCIIO IMEepecTaHOBOK, OMHOM
HeloToHa; ymeHHe NpUMEHATh KOMOMHATOPHBIEC (DaKThI 1
paccyKAaeHusl UIsl pelieHus 3a/1ad ;

- YMETh ONEPHUPOBATH MOHATHIMHU: CTEIICHb C LENBbIM TOKa3aTeNeM,
KOpPEHb HATYpaJbHOU CTENEHH, CTEleHb C PalMOHATBHBIM
noKasaresieM, CTeleHb ¢ AeHCTBUTENBHBIM MOKa3aTeneM , Jorapudm
YKcia,CHHYC,KOCHHYC ¥ TAHT€HC TPOU3BOJILHOTO YUCIIA - YMETh
OIEepUPOBaTh MOHATHAMHU:TOXKIECTBO, TOXKIECTBEHHBIC
npeoOpazoBaHue , ypaBHEHUE ,HEPABEHCTBO, CHCTEMA
ypaBHEHUH,HEPaBEHCTB, PABHOCHIILHOCTh YPaBHEHUH ,HEPABEHCTB U
CHCTEM, PallMOHAILHBIC, HPPAIIMOHANBHBIC, MTOKa3aTelbHBIE,
CTelleHHbIe,Torapu(pMUIeCKUe, TPHIOHOMETPHYECKHE
YpaBHEHUs,HEPABCHCTBA U MX CUCTEMBI. YMEHHUE pellaTh YpaBHEHUS,
HEPaBEHCTBA M CHCTEMBI C TIOMOIIBIO Pa3INYHBIX MPHUEMOB, PEIIaTh
YpaBHEHUS,HEPABCHCTBA M CUCTEMBI C ITapaMeTpOM; IIPUMEHSTh
YpaBHEHUS,HEPABCHCTBA, MX CUCTEMBI JJISl PEIICHHUS MATEMAaTUISCKUX
3a/ia4 ¥ 3aJ1a4 U3 pa3InIHbIX 00JacTeil HAYKU M PealbHOW KH3HU;
-yMeTb CBOOOJIHO OIEPHPOBATH MOHATUSAMHE: TpaduK QyHKIINH,
obOpatHas QyHKIMS, KOMIO3ULUS QYHKIUHA, TMHEHHAS

(byHKIMS, KBagpaTUIHAs QYHKINS, cTeeHHast QYHKIINS C

[ENBIM TI0Ka3aTeIeM, TPUTOHOMETpUIecKue (QyHKIINY,

oOpaTHbBIE TPUTOHOMETpHUECKHE QYHKITUH, TTOKa3aTelbHAs U
norapudmuyeckast QyHKIINN; yMEHHE CTPOUTH TPaPUKH

(hyHKIIH, BEITOTHITH TpeoOpa3oBans rpaduKoB (HyHKIIHIA,
YMEHUE UCTIONTB30BaTh IpaduKu QYHKIMH JUTS NU3ydeHUs

MPOIIECCOB U 3aBHCUMOCTEH TPU PENICHNH 33134 U3 APYTUX
YU4eOHBIX MPEMETOB U U3 PeallbHOM KU3HH; BEIPAKATh

(hopMynaMu 3aBUCHMOCTH MEKIY BETHUNHAMU;

yYMEHHE CBOOOTHO OMEPHUPOBATH TOHSITHIMH: YETHOCTh

(yHKIUY, TEPHOANIHOCTD (DYHKIIUU, OTPAHUICHHOCTh

(hyHKITH, MOHOTOHHOCTH (DYHKIIUH, SKCTPEMYM (YHKITHH,
HauOoJblliee U HAMMEHbIIIeE 3HAUCHUS QYHKIIUH Ha

MPOMEXKYTKE; YMEHUE MMPOBOJUTH UCCIIe0BaHUE QYHKIINN;

YMEHHE UCTIONTB30BaTh CBOMCTBA U TpaduKu HYHKITUHA 17151

pelleHUs] YpaBHEHUI, HEPABEHCTB W 3aJ[a4 C TapaMeTpamu;




n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA
pelieHuii ypaBHEHUN, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOIHO OIEPUPOBATH MOHATHIMHU:
MOCJIEIOBATEILHOCTh, apuMeTHUYECcKas IPOrpeccus,
reoMeTpuyeckas mporpeccus, 0ecCKoHedHO yObIBaroIas
TEOMETPUIECKas MPOrPeccusi; YMEHUE 3a/1aBaTh
MOCJIE0BATEILHOCTH, B TOM YHUCJIE C TOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- YMETh OMEPUPOBATH TOHITUSMU: HEMPEPHIBHOCTH PYHKIUH,
ACHMIITOTHI Tpadurka QYHKIIUK, TIepBasi U BTOpast IPOU3BOIHAS
(yHKIINY, TEOMETPUIECKUH 1 (GU3NIECKHIH CMBICIT
MIPOU3BOJIHOM, ITepBO0OOPa3Hasi, ONPEACICHHBINH HHTErPal,
YMEHHUEC HAXOJHUTh d)OpMan)I; OLCHUBATH BEPOATHOCTHU
pPETBHBIX COOBITHI; YMEHHUE OMEPUPOBATH MOHATHSIMU:
CTyJaifHas BeTMYHUHA, pacpeAesieHue BEPOITHOCTEH,
MaTEMaTUYCCKOC OKUIAHUEC, TUCIICPCUA U CTaHIAAPTHOC
OTKJIOHEHHUE CIIYYaiHOM BEIMYMHBI, (DYHKIMH pacipeaeIeHus
Y TUIOTHOCTH PAaBHOMEPHOTO, TTOKa3aTeIFHOT0 M HOPMAJILHOTO
pacrpeieneHuit; yMeHU€e UCTI0Ib30BaTh CBOMCTBA M3YyUYEHHBIX
pacIpeielICHIH IS PeleHus 3a/1a4; 3HAKOMCTBO C
TTOHATHSMU: 3aKOH OOJIBITINX YHCEII, METOIbI BEIOOP OTHBIX
WCCIICIOBAHMI; YMEHUE TIPUBOIUTE TIPAMEPHI MPOSBICHUS
3aK0Ha

Bonpmmx grcen B IpUPOAHBIX M OOIIECTBEHHBIX SBICHUSIX;

- YMETh CBOOOTHO ONIEPHUPOBATH MOHATHAMH: TOUKA, TIPSIMas,
IJIOCKOCTh, TIPOCTPAHCTBO, OTPE30K, Iy, TUIOCKUH YTOI,
JBYTPAaHHBIA yIoJl, TPEXTPAaHHBIN Yo, TIEpeCeKaromuecs,
TapajuIeIbHBIC U CKPEIIUBAIOIIHECS TIPSIMBIC, TapaJuIeIbHOCTh
1 TIePICHIUKYISIPHOCTE TIPSAMBIX M TUIOCKOCTEH, YTOII MEXKITY
MIPSIMBIMU, YTOII MEXKIY TIPSIMOI ¥ IIJIOCKOCTBIO, YTOI MEXKIY
IJIOCKOCTSIMHU;, YMEHHUE UCIIOIIb30BaTh IPH PEIICHUH 3a7aq
H3y4YeHHBIC (DaKTBI U TEOPEMBI INITAHUMETPHH; YMEHHE
OILIEHUBAThH Pa3Mepbl 0OBEKTOB B OKPY)KAIOIIIEM MUPE; YMEHHE
OIIEpUPOBATH TOHATHSIMH: MHOTOI'PaHHHK, CCUCHUE
MHOTOIpaHHHKA, MPaBUILHBIA MHOTOI'PaHHHK, IIPHU3Ma,
nupaMu/a, GUrypa v OBEpXHOCTh BPAIISHHUS], ITMIAH/IP,
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KOHYC, 1map, chepa, pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHYCa
U UWJIMHJpPA, MapajuleIbHbIe OCH HIH OCHOBAHHIO, CEUCHUE
11apa, II0CKOCTb, Kacatomasics chepsl, IMINHAPA, KOHYCa;
YMEHUE CTPOUTH CEUCHUE MHOTOTPaHHKKa, U300pakaTh
MHOTI'OT'PaHHUKH, (PUTYPBI ¥ TIOBEPXHOCTHU BPAILCHHS, UX
CCUYCHM:, B TOM YHCJIC C IIOMOIIBIO 3JICKTPOHHBIX CPCACTB,
yMEHHE IIPUMEHSITh CBOMCTBA FT€OMETPUUCCKUX (PUTYD,
CaMOCTOSATENBHO (hOPMYJIUPOBATH OIPEACTCHHS H3y9aeMbIX
d)I/Ipr, BBIIBUI'aTh TUIIOTE3bI O CBOICTBax U IIprU3HaKax
TeOMETPUIECKHUX (PUTYP, 00OCHOBLIBATE MIJIH OITPOBEPTATH HX;
YMEHHUE ITPOBOIUTH KJIaCCU(UKALKIO (GUTYD IO Pa3THIHBIM
IIprU3HaKaM, BBIIIOJIHATH HeO6XOI[I/IMBIe JOIIOJITHUTCIIbHBIC
MOCTPOCHHUS;

- YM€Th CBOOOTHO OTIIEPUPOBATH MOHATHUSMHU: TIIOIAIb
(burypsl, 00beM (HUTYpBI, BETMYUHA YIJIa, PACCTOSIHUE OT TOYKH
JI0 IUIOCKOCTH, PACCTOSTHUE MEXIY MPAMBIMU, PACCTOSIHUE
MEXKIY TUIOCKOCTSMU, THIOMAAL CEphl, TUIOMA b TOBEPXHOCTH
MHpaMUIBL, TPU3MBI, KOHYCA, IUIIHH]Ipa, 00heM Kyoa,
MIPSIMOYTOJILHOTO TapaJijIeJICUIIeAa, ITMPAMUIBI, TTPH3MBI,
MAIMHAPA, KOHYCa, I1apa; YMEHHE HaXOIUTh OTHOIIICHUE
00bEMOB TTOIOOHBIX (UTYP;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHUSAMU: ABUKCHIE,
TapauIebHBINA TTePEHOC, CHMMETPHUS Ha IUTIOCKOCTH U B
MIPOCTPAHCTBE, IIOBOPOT, IMIPeoOpa3oBaHKE IMOJ00HS, TTOTO0HBIC
(huryphl; yMEHHE PACIIO3HABATH PaBHBIC U TTOMOOHEIE (DUTYPHI,
B TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMECHHUE
HCITOJIb30BaTh TEOMETPUIECKHE OTHOIICHS, HAXOIUTh
TEOMETPUICCKUE BETMUNHBI (JTTHHA, YTOJI, TUIOMIA L, 00BEM )
MIPH PELISHUH 3a/1a9 U3 JPYTUX YIeOHBIX MPEIMETOB U U3
peansHOM K13HM;

- YMETh CBOOOTHO OIEPHUPOBATH MTOHATHAMU: TIPIMOYTOJIbHAS
cucTeMa KOOpAMHAT, BEKTOP, KOOPAMHATHI TOUYKH, KOOPIAHATHI
BEKTOpa, CYMMa BEKTOPOB, IIPOM3BEACHIE BEKTOPA Ha YUCIIO,
pasiIoKeHrne BEKTopa 1o 0a3Hcy, CKalIsIpHOE IIPOU3BEICHIE,
BEKTOPHOE ITPOU3BEIACHHUE, YTOJI MEXKTy BEKTOpAMH, YMCHHUE
MCIOJIH30BATh BEKTOPHBIN M KOOPIMHATHBIA METOT JIJIs
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peIIeHUs] TEOMETPUYECKHUX 3a]1ad U 3aJ1a4 APYTUX yueOHbBIX
MIPEMETORB; OIEPUPOBATH MOHATHIMHU: MaTpula 2x2 u 3x3,
OIIPCACIUTCIIb MaTPHUIIBI, I‘GOMGT‘pI/I‘IeCKI/II‘/’I CMBICJI
OTIPEIENUTENS; YMETh MOJCIUPOBATh PealbHBIC CUTYaIlUU Ha
SA3BbIKEC MAaTEMATUKHU, COCTABJIATH BBIPAXKCHUA, YPAaBHCHUA,
HEpaBEHCTBA M UX CUCTEMBI TI0 YCIOBHUIO 3a/1a4H, UCCIIE0BATh
MOCTPOCHHBIE MOJIENIN C UCIIONB30BaHUEM amapara anreOpel,
WHTEPIIPETUPOBATH MOTYUYECHHBIA PE3YyIbTaT; CTPOUTH
MaTEMaTUYCCKHUEC MOACIIHN C ITOMOIIBIO TCOMETPHUYCCKUX
IMOHATHUHU U BCIINYHNH, PCIIATh CBA3AHHBIC C HUMH MPAKTUYCCKUEC
3a71a41; COCTABJISITh BEPOSITHOCTHYIO MOJIETH U
HWHTEPIIPETUPOBATH MOJTYUYECHHBIA PE3YyJIbTAT; PEIIATh
MPUKJIAAHBIC 33]IaYU CPEACTBAMU MaTEMaTHIECKOr0 aHalln3a, B
TOM YHCJIE COI[HAIbHO-3KOHOMUYECKOTO U (PU3NIECKOTO
XapaKTepa;

- YMEHHUE BEIOMPATh MOAXOAAIINI METO JIJIs pEICHUS 3a1a4u;
IMOHMUMAaHUEC 3HAYMMOCTU MAaTEMATHUKHU B U3YYCHUHN ITPUPOAHBIX
1 OOIIIECTBEHHBIX MPOLIECCOB U SBJICHUN; yMEHUE
pacrmo3HaBaTh MPOSIBIECHUE 3aKOHOB MaTEMAaTHKN B UCKYCCTBE,
YMEHHE TPUBOAUTH TPUMEPH MAaTEMAaTHIECKUX OTKPBITHI
POCCUNCKOM 1 MUPOBOM MaTEMaTUUYECKOU HAYKH

OK 02 HMcnonb30BaTh COBPEMEHHBIE
CpeICTBa MOKCKA, aHAIM3a U
HHTEpIIpeTanuy HHOOpMaIu, U
HH(OPMAIMOHHBIE TEXHOIOTHH JIJIS
BBIIIOJIHECHHUS 33124
mpodecCHOHANTBHON A TEIBHOCTH

B obnacTv EHHOCTH HAYYHOT'O ITO3HAHUS

- ¢(hOpMHPOBAHHOCTH MHUPOBO33PCHUS
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON
MIPAKTHUKN,0CHOBAHHOI'O HA JUAJIOre KYJILTYP,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOEr0 MECTa
B IOIIUKYIBETYPHOM MUPC;

- COBEPIIIEHCTBOBAHHUE S3BIKOBOU H
YUTATSIHCKON

KyJIbTYPBI KaK CPECTBA B3aUMOJCHCTBHUS
MEXIy JTIOJbMH U TTO3HAHUS MUPA;

- OCO3HAHHE IIEHHOCTH HAYIHOH
JIESITEeTbHOCTH,TOTOBHOCTh OCYIIIECTBIISTh
MIPOEKTHYIO

-YMETh OIEPUPOBATDH MMOHITHIMU: PALMOHAIbHAS (YHKIUA,
MoKa3aTeabHas (ZYHKIMS, CTCIIeHHAs (hYHKIMS, JJorapuhMuIecKas
(yHKIIMSA, TPUTOHOMETpHUECKHE (PYHKIIMK, 0OpaTHBIE PYHKIIUH;
YMEHHE CTPOUTD I'padUKK U3YUYEHHBIX (DYHKIUH, HCIIOIb30BaTh
rpaduKy IPH U3YYEHUH IIPOLIECCOB U 3aBUCUMOCTEH, IPH PEIICHUN
3a/a4 U3 OPYTHX YIeOHBIX MPEIMETOB U 3a[a4 U3 PeaabHOMN JKHU3HH;
BBIpaXKaTh (hOpMyJIaMu 3aBUCHMOCTH MEXKIY BEIUUHHAMU;

- YMETh OIEPUPOBATh MOHATHIMHE: TOKICCTBO, TOKICCTBCHHOE
mpeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YPaBHEHUH U
,HEPABEHCTB, PABHOCUIILHOCTh YPAaBHEHMM, HEPABEHCTB U CUCTEM,
paloHalbHbIE, HPPAlMOHAIbHBIE, II0KA3aTeIbHbIC, CTCIICHHBIE,
norapuMHUYECKUe, TPUTOHOMETPUIECKUE YPABHEHHS, HEPABEHCTBA
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OK 03 IlnanupoBaTh 1
peann30BbIBATH COOCTBEHHOE
npodeccuoHaIbHOE ¥ TMYHOCTHOE
pa3BHUTHE, MPESANPUHIMATEIBCKYIO
JeATebHOCTh B MPO(eCCHOHATBHON
cdepe, UCIOJIb30BaTh 3HAHUS 110
(hMHAHCOBOI IPaMOTHOCTH B
Pa3UYHbBIX )KU3HEHHBIX CUTYaIUSIX

B oOcnactu 1yxOBHO-HPaBCTBEHHOTO
BOCIIUTAHUS:

-chOpMHUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHHMS ATHYECKOTO MTOBEICHUS;

- CIIOCOOHOCThH OIICHHBATh CUTYAIIHIO U
MIPUHUMAThH OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYSCh HAa MOPAJIbHO HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

- OCO3HAaHHE JINYHOTO BKJIaJIa B TIOCTPOCHUE
YCTOMYHBOrO OYOYIIEro;

- OTBETCTBEHHOE OTHOILICHUE K CBOUM
POIUTENSIM | (W) IPYTUM WICHAM CEMBH,
CO3JIAaHHIO CEMbU Ha OCHOBE OCO3HAHHOTO
TIPUHSTHUS IEHHOCTENH CEeMEMHOM )KU3HU B
COOTBETCTBHH C TPAJMIIUSIMH HAPOJIOB
Poccuu;

OBnajseHne yHUBEPCATbHBIMU
PETyISATUBHBIMH JCHCTBUSAMHU:

a) caMOoOpraHu3alys:

CaMOCTOATENBHO OCYIIECTBIIATh
MT03HABATENBHYIO NEITETbHOCTD, BBIABISAT
IPOOJIEMBI, CTAaBUTH (POPMYINPOBATH
COOCTBEHHBIE 33/1a4H B

00pa3oBaTeNbHON NeSTENFHOCTH U
KU3HEHHBIX

CUTYaIusX;

-CaMOCTOSITENTFHO COCTABIIATH TUIAH PEIICHUS
IIPOOJIEMBI C YIETOM HMEOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1
MIPEAIIOYTCHUH;

- 1aBaTh OI[EHKY HOBBIM CHTYAIIHIM;
CIIOCOOCTBOBATEH (DOPMHPOBAHUIO H
MIPOSIBIICHHUIO ITUPOKOM SPYAUIINH B PA3HBIX
o0JTacTsX 3HaHMA, TOCTOSTHHO TTOBHITIATH
CBOI 00pa30BaTENbHBIN U KYIbTYPHBIH

- YMETh ONEPUPOBATH NOHATUAMU: PALIUOHABHBIE,
HMppalyoHaJIbHbIE, IOKA3aTEIbHBIE, CTETIEHHBIE,
norapu(MUYECKHE, TPUTOHOMETPUYECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMCTh OIICPHUPOBATH IMOHATUAM: MHOI'OTPAaHHUK, CCUCHUC
MHOTOTpaHHUKa, Ky0, mapajuienenunes, mpu3Ma, mupamMmuia,
(urypa v IOBEPXHOCThH BPAICHUS, IWIMHAP, KOHYC, Iap,
chepa, ceueHus GUrypsl BpallleHus, IJIOCKOCTh, Kacaromiasics
cdepbl, IUIHH/PA, KOHYCa, TUIOIA b TIOBEPXHOCTH MTUPAMU/IBL,
MPU3MBIL, KOHYCA, IWIMHApPA, TUIomans cdepbl, 00beM Kyoa,
PSMOYTOJILHOTO MapajulellenuIe/ia, TUPaMUIbl, TPU3MBL,
IWIMHJIPA, KOHYCa, [1apa; yMeHHe N300paxarthb
MHOT'OI'paHHUKHA U MTOBEPXHOCTHU Bpall€HHA, UX CEUCHUA OT
PYKH, C TOMOLIBIO YEPTEKHBIX UHCTPYMEHTOB U

QJICKTPOHHBIX CPEACTB, YMETH paclio3HaBaTb CUMMETPHIO B
MPOCTPAHCTBE; YMETh PACIIO3HABATh TPABUIIBHBIC
MHOT'OTPaHHUKH;

- YMETh OMEPUPOBATH TIOHATHUSMU: MPSMOYTOIIBHAS CUCTEMA
KOODPJIMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA,
CKaJIIPHOE MTPOU3BENICHNE, YTOIl MEXTY BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BEICHIE BEKTOPA HA YUCIIO; HAXOUTH C
MIOMOIIBIO U3YYEHHBIX (POPMYIT KOOPJHHATBI CePEIHBI
OTpE3Ka, PACCTOSIHHE MEXTY IBYMST TOUKAMH
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YPOBEHb;

6) CaMOKOHTPOJTb:

HCITIONIb30BaTh MPUEMBI Pe(hICKCUN IS
OLICHKU CUTYaIluH, BHIOOpa BEPHOTO
pEIICHHS;

- YMETh OICHUBAaTh PUCKH U CBOCBPEMCHHO
NpUHUMATh PCHICHUSA 110 UX CHUXKCHUIO,

B) SMOIIMOHAJIBHBINA HHTEJICKT,
Ipeaonaramimui copMHUPOBAHHOCTD:
BHYTPEHHEW MOTHBAIIMH, BKITIOYAIOIICH
CTPEMJICHHUE K JIOCTHIKCHUIO 1ISJTH U YCIIEXY,
ONITUMHU3M,HHUITUATUBHOCTh, YMCHHUC
HeﬁCTBOBaTB, HNUCXO0Os U3 CBOUX
BO3MOKHOCTEH;

- OIMIATHH, BKJIFOYAOIIEH ClIOCOOHOCTh
IIOHUMATh OMOIMOHAJIBHOC COCTOSAHUC
JPYTruX, YYUTBIBATh €TI0 IPHU OCYIIECTBICHUM
KOMMYHHUKAIIMH, CIIOCOOHOCTh K COYYBCTBHUIO
U COIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIMX
CIOCOOHOCTh BBICTPanBaTh OTHOILIECHUS C
JIPYTUMU JTIFOIbMHU 3a00THTHCS, TPOSBIISATh
HHTEPEC U pa3peniaTh KOH(OIUKTHI

OK 04 Db dexrnBHO
B3aMMOJICHCTBOBAThL M PA0OTATh B
KOJUICKTHUBE M KOMAaH/Ie

FOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOSATENBHOCTH U- Y Th
CaMOOIPEACIICHHIO;

-OBJIaZICHUE HABBIKAMH Y4COHO-
HCCIIEA0BATEIIBCKOM, IIPOCKTHON 1
COIIMAJILHOH JCATCIBFHOCTH;

OBnajzieHNe YHHBEPCATLHBIMH
KOMMYHHUKATHBHBIMH JICHCTBUSIMH:

0) coBMecTHas JIeITEIbHOCTE:

- TOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA
KOMAaH/JHOW M WHINBHIYyalIbHOU PaboTHI,
- IPUHUMATH TENTH COBMECTHOM

- YMETh OIIEPUPOBATH ITOHATUSIMU: CIIYIaHMHBIN OIBIT U CIIydailHOe
OOBITHE, BEPOSTHOCTD CITYIaWHOTO COOBITHS; YMETh BEIUUCIISITH
BEPOSITHOCTD C UCITOJIb30BAHHMEM IPadUICCKIX METOI0B; IPUMEHSTh
(hOPMYITBI CITOKEHUS U YMHOXKEHHUS BEPOSATHOCTEH, KOMOMHATOPHBIC
aKTBI M (hOPMYIIBI TIPH PEIICHUH 3a/1a4; OIIEHUBATh BEPOSITHOCTH
3aIbHBIX COOBITHI; 3HAKOMCTBO CO CITYYaHBIMH BEJTHIMHAMH;
YMEHHE IPUBOIUTE IIPUMEPHI TIPOSBIICHHS 3aKOHA OOJIBIINX YHCEN B
MIPUPOIHBIX M OOIIECTBEHHBIX SIBICHHIX;

- YMETh CBOOOTHO OIEPHPOBATH IMTOHATHSAMH: CTEIICHD C IIETBIM
MoKa3aTeneM, KOpeHb HaTypaJIbHOM CTEIeHH, CTENEHb C
paIrioHaTBHEIM TTOKa3aTelleM, CTENEeHb C JISHCTBUTEIBHBIM
(BelIeCTBEHHBIM) ITOKA3aTeNeM, JIOTapU(M YnCiIa, CHHYC, KOCHHYC 1
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JIeSITeTbHOCTH OPraHN30BBIBATh U
KOOPAWHHUPOBATH JEUCTBUSA IO €€
JOCTH)KEHHUIO: COCTaBIIATh IJIaH
JIEUCTBUM paclpenenarTb POy C
Y4E€TOM MHEHUI y4aCTHUKOB
00CyXIaTh pe3yJlbTaTbl COBMECTHOM
paboTsr;

- KOOPJMHHUPOBATH U BIMOIHATD
paboTy B YCIOBHSX PEabHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS;

- OCYIIECTBIATH TO3UTUBHOE
CTpaTern4ecKkoe OBEICHIE B
Pa3TUYHBIX CUTYAIHX, IPOSBIISAT
TBOPYECTBO M BOOOpakeHHe, ObITh
WHUINATHBHBIM.

OBnajieHNe YHUBEPCATHHBIMH
PETYISATUBHBIMHA JCHCTBUSAMHU:

T') IpUHATHE ce0sl U IPYTUX JFOICH:
- MPUHUMATHb MOTUBBI U ApTyMEHTHI
JIPYTUX JII0JIeN NpU aHaJIU3e
PE3yIbTATOB AEATEINbHOCTH;

- MPU3HABAThH CBOE MPABO U MIPaBO
IPYTUX JIFOJeH Ha OIINOKM;

- pa3BHUBATH CIOCOOHOCTH TIOHUMATh
MUD C TIO3HIIMH JPYTOro YeI0oBeKa

TaHTEHC MTPOU3BOIBHOTO YNCIIA;

- YMETh CBOOOIHO OMEpUPOBATH MOHATUSAMHU: Tpaduk QyHKINH,
oOpaTHast QyHKIUs, KOMIIO3UIHS (PYHKIWH, TMHEHHAS QyHKIUS,
KBaJpaTHYHast QYHKLMS, CTelIeHHAs QYHKIUS C LETbIM TIOKa3aTeNeM,
TpUTOHOMETpHUYEcKHe QYHKIUHU, 00paTHBIE TPUTOHOMETPHUUECKHE
(yHKIMY, TOKa3aTenbHas U gorapudmudeckas QyHKINU; YMETh
CTpOUTH rpaduKu QYHKIIHA, BBIIOIHATH peoOpa3oBaHus rpaduKoB
(hDyHKITUH;

- YMETh HCIOJIb30BaTh rpadukn GYHKIUHA U1 H3yUEHHsI [TPOIIECCOB U
3aBHCUMOCTEH MPU PEIICHNH 3324 U3 APYTHX YIEOHBIX MPEAMETOB U
U3 peasIbHON JKU3HU; BBIpAXKaTh POpMYIaMy 3aBUCIMOCTH MEKY
BEIIMYNHAMY;

- cBOOOJTHO OIIEPUPOBATH OHSATHAMH: YETHOCTh (PYHKIIHH,
NEPUOMIHOCTD

(yHKIWU, OrpaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTD (DYHKIIHH,
IKCTpeMyM (QYHKIMH, HANOOIbIIIee U HANMEHbIIEe 3HAYCHMSI
(yHKIMY HA TIPOMEKYTKE; YMETh MTPOBOJIUThH UCCIICIOBAHUE
(hyHKIHUH;

- YMETh HCIIONIb30BaTh CBOWCTBA U rpadpuku GyHKINIA [UT pereHns
yYpaBHEHHH, HEPaBEHCTB | 33724 C TapaMeTpaMu; H300pakaTb Ha
KOOPJMHATHOM TMJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHU,
HEPaBEHCTB M UX CHCTEM

OK 05 OcymiecTBisiTh YCTHYIO U
MUCbMEHHYI0 KOMMYHHUKAIIHIO Ha
roCyAapCTBEHHOM si3biKe Poccuiickoil
denepanuu ¢ y4€TOM 0COOCHHOCTEN
COLIMANIBHOTO U KyJBTYPHOT'O
KOHTEKCTa

B obnacti 5cTeTHYecKoro BOCUTAHUS:
- 3CTETUYCCKOC OTHOIECHUE K MUY,
BKJIIO49aast 5CTETUKY 6I>IT3., Hay4YHOT'O U

TEXHUYCCKOI'O TBOpUYCCTBA, ClIOpTAa, TPydad U

06H_IGCTB CHHBIX OTHOII eHHfI;

- CrIOcOOHOCTH BOCIIPUHUMATDL PA3JIMIHBIC
BHU/JIbI UCKYCCTBA, TpaJUIIUN U TBOPUYCCTBO

CBOCT'O 1 JPYIr'uX HAPOJOB, OYIIATh

- YMETh OIEPHUPOBATh TIOHATHIAMH: CpEIHEE apu(DMETHIECKOE,
MearaHa, HanOOoJbIIIee M HAMMEHBIIIee 3HAUCHUS, pa3Max, TUCIIEPCHS,
CTaHIaPTHOE OTKIOHEHHE YUCIIOBOr0 Habopa; YMEHHUE U3BIICKATD,
HHTEPIPETHPOBATh HH(POPMAITHIO, TPESICTABICHHYIO B TAOIUIIAX, Ha
JIarpaMmax, rpaukax, OTpakaroIlyo CBOMNCTB PEAIbHBIX ITPOIICCCOB
U SIBIICHUH; TIPEACTaBIATH HH(OPMAIIMIO C TIOMOIIBIO TaOJIHIT U
JMarpaMM; HCCIEIOBAaTh CTATHCTUYCCKUE TAHHBIC, B TOM YHCIIE C
MIPUMEHEHNEM IpaUUecKuX METOAOB U JJIEKTPOHHBIX CPEJICTB;
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SMOIMOHAIILHOE BO3/ICHCTBUE UCKYCCTBA;

- YOKICHHOCTh B 3HAYMMOCTH TSI
JIMYHOCTH U OOIIECTBA OTEUYECTBEHHOIO U
MHPOBOT'0 UCKYCCTBA, dTHHIECKHX
KyJABTYPHBIX TPAJUIMH ¥ HAPOTIHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIPaKEHHIO B Pa3HBIX
BHIaX MCKYCCTBA, CTPEMJICHUE MTPOSBIIATE
Ka4eCcTBa TBOPUECKOM JINYHOCTH;
OBnajieHre YHUBEPCATHHBIMH
KOMMYHHUKATHBHBIMHE JEHCTBHSIMHU:

a) oOIIeHHE:

- OCYIIECTBIATh KOMMYHHKAIIMH BO BCEX
cdepax K13HU;

- pacro3HaBaTh HeBepOaIbHbIC CPEACTBA
0O0IIeH NS, TIOHUMATh 3HAYE€HUE COLIMAIILHBIX
3HAKOB

pacro3HaBaTh MPEAMOCHUIKH KOHMIUKTHBIX
CUTYaIlui ¥ CMATYaTh KOH(IUKTHI,

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

- YMETb ONEepUpOBaTh MOHATUAMU: TOUKA, MPsIMas, IUIOCKOCTH,
MPOCTPAHCTBO, ABYTPAHHBIN Yrol, CKpEIMBAONIUeCs MPsIMbIE
MapaJuIeNbHOCTh U MEPIEHANKYIAPHOCTh IPSIMBIX U IJIOCKOCTEN IO
MEXTy MPSIMBIMH, YTOJI MKy IPSIMON U TUIOCKOCTBIO, YTOJI MEXIY
TJIOCKOCTSIMH, PACCTOSHUE OT TOUKH JI0 TUIOCKOCTH, PACCTOSHUE
MEXTy MPSIMBIMHU, PACCTOSTHIE MEXKTY MIJIOCKOCTSIMU; YMETh
UCIIONIb30BATh NIPU PEIICHNUH 3a/1a4 U3YUCHHBIE QaKThl K TEOPEMBI
TUTAHUMETPUHN; YMEHHUE OIIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0
MHupa

OK 06 IIposBIATE TpaKIaHCKO-
MaTPUOTHYECKYIO [TO3HUIIHIO,
JEMOHCTPHUPOBATh OCO3HAHHOE
[TOBEICHHE HA OCHOBE TPaJAUIIHOHHBIX
00IIIeYECTOBEUYECKUX IICHHOCTEH, B TOM
YHCIIE C YYETOM IrapMOHH3ALNN
MEKHAIIMOHAIILHBIX M
MEKPEIUTHO3HBIX OTHOLICHHIHA,
IIPUMEHSATH CTaHIAPThI
AHTUKOPPYMIMOHHOTO TIOBEACHUS

- OCO3HaHHE 00YJAIOIINMUCS
POCCHUICKON TpaXkIaHCKOM
HWICHTUYHOCTH;

- LIeJICHANPABIICHHOE PAa3BUTHE
BHYTpPEHHEH MO3ULUH JIMYHOCTH Ha
OCHOBE JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTeW HapoaoB Poccuiickoit
denepanny, HICTOPUIECKUX U
HaIMOHAJIBHO-KYJIBTYPHBIX
Tpaguuui, GOpMUPOBAHUE CHCTEMBI
3HaYMMBIX LIEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, aHTHKOPPYILIMOHHOIO
MHUPOBO33PEHUS;

- YMETh OIEepPUPOBATH MOHATHAMIE: IPSMOYTOJIBHAS CHCTEMA
KOOPAWHAT, KOOPJAMHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA,
CKaJISIPHOE MTPOM3BEEHHE, YTOJl MEXAY BEKTOPAMHU, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA Ha YMCIIO; HAXOJUTH C TOMOIIBI0 N3YIEHHBIX
(hopMyn KOOpPIMHATHI CEPEANHBI OTPE3Ka, PACCTOSIHIE MEXTY TBYMSI
TOYKAMU;

- YMETh BBIOMPATH MOAXOSAIINNA U3YIeHHBIA METO/ JJIs1 PEIICHHUS
3a/1a4uM, Paclio3HaBaTh MaTeMaTHIeCKUe (PAKTHl U MaTeMaTHIECKIE
MO/IENIN B MIPUPOTHBIX M OOIIECTBEHHBIX SBJICHUSAX, B UCKYCCTBE;
YMEHHE TTPUBOANTH TPUMEPH MATEMAaTHIECKUX OTKPBITHH POCCUICKOM
Y MUPOBON MaTeMaTHYECKON HayKH.

- YMETh OIEPUPOBATH OHATHAME: CITYYaiHBIN OMBIT U CITy9aiiHOE
COOBITHE, BEPOSITHOCTH CITYYaifHOTO COOBITHS, YMETh BBIYHCIIATh
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- IICHHOCTHOE OTHOIIICHUE K
rOCyJIapCTBEHHBIM CHUMBOJIAM,
HUCTOPUYECKOMY U IIPUPOJHOMY
HaCJICAWIO MMaMATHHUKAaM, TpaauluiaAM
HapOIOB

Poccun noctukennsam Poccuu B
HayKe, UCKYCCTBE, CIIOpTE,
TEXHOJIOTUSX U TPYIE;

- HJIeiHas YO©KIEHHOCTD,
TOTOBHOCTb K CIIY)KEHHIO M 3aIUTE
OteuecTBa, OTBETCTBEHHOCTD 3a €ro
CyJIb0Y; OCBOCHHBIE 00Y4arOIIUMUCS
MCXKIIPEAMETHBIC

MIOHSATHS U yHUBEPCAJIbHbIE YIeOHBIE
necTBus (PEryaTHBHEIE,
[o3HaBaTeIbHbIE,
KOMMYHUKATHBHBIE);

- CIIOCOOHOCTDH UX HMCIIONB30BAHUS B
MO3HABATEIbHOW U COLUANBHON
MIPaKTUKE, TOTOBHOCTH K
CaMOCTOATENbHOMY TUTAHHPOBAHHIO U
OCYILIECTBIICHUIO YUeOHOMH
JeSITeTFHOCTH, OpPTaHU3AIUH
y4e0HOT0 COTPYAHUYECTBA C
[earormIecKuMA pabOTHUKAMHU U
CBEpCTHUKAMH, K YIaCTHIO B
ITOCTPOEHUH MHINBUyaTbHON
00pa3oBaTEeNbHON TPAaeKTOPHH;

- OBJIaJICHVE HaBBIKAMH Y4€OHO-
HCCIIEA0BATENBCKOM, IPOEKTHOU U
COLIMAJIBHOMN ACATEIbHOCTH

BEPOSTHOCTH C MCITOJIb30BAaHUEM IPpapUUECKUX METO0B; TPUMEHSTh
(hopMyJIBI CIIOKCHUS U YMHOKEHUS BEPOITHOCTEH, KOMOWHATOPHBIE
(hakTel 1 HOPMYJIBI ITPH PEIICHHUH 3a/1a4; OICHUBATh BEPOSTHOCTH
PEaBHBIX COOBITHIA; 3HAKOMCTBO CO CITYYailHBIMU BETUYMHAMU;
YMEHUE IPUBOAUTD TPUMEPHI TIPOSIBJIICHUS 3aKOHA OOJIBIINX YUCEN B
MPUPOTHBIX W OOIIECTBEHHBIX SBICHUIX

OK 07 CopeiicTBOBaTh
COXPAHCHHIO OKPYKaIOIISi
Cpellbl, pecypcocOepekeHuto,

- HE IPUHUMAThH JISHCTBUSI, TPUHOCSIIIUE
Bpe OKpYKarolel cpene;
- YMETh MMPOrHO3UPOBATH

-YMETh ONEPUPOBATH MOHATUSAMU: (YHKIIHS, HEPEphIBHAS (DYHKIIHS,
MIPOU3BO/IHAS, TIEPBOOOPA3HAS, OIPEEIICHHBI HHTETPAJl; YMETh
HaXOAWTh MPOU3BOJIHBIE DIIEMEHTAPHBIX (PYHKIIUN, HCIIONb3YS
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MIPUMEHATD 3HAHHS 00 H3MEHCHUH
KJINMaTa, TPHHIIMITEL OEpEKINBOTrO
MPOM3BOCTBA, AP PEKTUBHO
JIEHCTBOBATh B UPE3BBIUANMHBIX
CUTYaIIHIX

3KOJIOTMYECKHUE MOCHEACTBUS
HEOIaronpUsTHBIC TPESANPUHUMACMBIX
JICUCTBUH, PEIOTBpAIATh UX;

- PACUIUPUTH OMBIT JACITENBHOCTH
3KOJIOrM4YEeCKON HAIpPaBIEHHOCTH;

CIIPaBOYHBIC MaTEPUAJIbI, HCCIACIOBATh B MIPOCTEHIIMX CIydasx
(hyHKIHMHM HA MOHOTOHHOCTb, HAXOUTh HAHOONbBINNE U HAUMEHBIITHE
3HaYeHUs (PYHKIIHIHA;

CTPOUTH T'paPHKH MHOTOUYJICHOB

HCITOJIb30BAHUEM afapaTta MaTeMaTHYEeCKOr'0 aHaI13a;, IPUMEHITh
MIPOU3BOIHYIO TIPU PEIICHUH 3aJia4 Ha JIBKCHUE; PellaTh PAKTHKO-
OpPUEHTHPOBAHHBIC 33J1a4¥ HAa HAaMOOJIbIIINE
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2. CTpyKTypa U cojiep:kaHue 00111e00pa30BaTeIbLHON U CHNILINHbI

2.1. O0beM TUCHUNIMHBI U BUABI Y4eOHOH padoThL.

Buj yuebHoii paboTh O0BeM B yacax.
O6BeM 00pazoBaTeNnbHON MPOrpaMMBbI JUCIUIIIIHEL 340
B T.u.

OCHOBHOE COIep)KaHNE 278
B T.u.

TEOPETHYECKOE 00yUCHUE 220
MPAKTHYECKOE 3aHSATHE 58
[MpodeccnoHanbHO-OpUEHTHPOBAHHOE COIepkKaHue (CollepIKaHIe 56
TIPUKIIATHOTO MOTYJIS)

B T.u.

TEOpEeTHYECKOe 00yUeHUE

MPAKTHYECKOE 3aHSATHE 56
[TpomexxyTouHas arrecranus (3K3aMeH) 6
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2.2. TemaTu4ecKuii IVIaH U COJEeP:KaHUE U CHUILINHBI

HaumenoBanue pa3aenoB U Tem

Conepxanue yueOHOro MaTepraia (0OCHOBHOE U MPOeCCHOHAIBHO-
OPUEHTUPOBAHHOE), JTA0OPATOPHBIC M MPAKTHYCCKHE 3aHITHUS, TPHUKIATHOM
MoAynb( IPH HAJWYHN)

O0BeM yacoB

dopmupyemsle
KOMIIETEHIIUU

1

2

4

OcHOBHOE coJiepKaHue

Tema 1.1

Cojepxxanue yq4eOHOro MaTepraia

ba3oBble 3HaHMS ¥ YMEHUS 110 MaTeMaTHKE B MPO(ecCuoHaaIbHON U B
IIOBCEIHEBHOU JIEATEILHOCTH

KomOunnpoBanHoe 3aHATHE

Tema 1.2

Cojepxanue yq4eOHOro MaTepraia

JeiicTBHS HaJ TOMOKUTENTFHBIMH U OTPHUIIATEIIHBIMH YHCIaMHU, OOBIKHOBEHHBIMH
U JICCSITHYHBIMH JPOOSIMU .
JlericTBYsI co cTeneHsIMHU, (OPMYJIIb COKPAIIEHHOT'O YMHOKEHHUSI.

KomMOnnnpoBanHoe 3aHATHE

Tema 1.3

[podeccnonanbHO-OpHEHTHPOBAHHOE COJIEpKAHKE ( COIepKAHHE TIPUKITATHOTO
MOJTYJIS)

Buner minockux Guryp u X Iiomass.
[IpakTHKO—OpHEHTHPOBAHHBIE 3a/1a4H B KypCe T€OMETPHH Ha TIOCKOCTH.

IIpakTHueckoe 3aHsATHE

Tema 4.1
[IporeHTHBIC BHIYHCICHUS

Coneprxanre yueOHOr0 MaTepraia

[IpocTrie mpoIeHTHI, pa3Hble CIIOCO0BI UX BRIYHCIEHUS. CIIOKHBIE TIPOIICHTHI

IIpakTHueckoe 3aHsATHE

Tema 1.5
YpaBHEHUA 1 HEPABEHCTBA

Coneprxanre yueOHOr0 MaTepraia

Jlunelinple, KBaJIpaTHBIE, APOOHO-IIMHEIHBIE YPaBHEHHS 1 HEPABEHCTBA

IIpakTHueckoe 3aHATHE

Tema 1.6
CucreMbl ypaBHEHUN U HEPABEHCTB

ConepxaHue yueOHOro MaTepuasa

Crioco0bl peleHns cucTeM JTUHEHHBIX ypaBHeHul. [lonarus: matpuna 2x2 u 3*3
onpenenurens Marpunbl. Merox [Maycca. CucreMbl HETMHEHHBIX YpaBHEHUM.
CucteMbl HEpaBEHCTB

KOM6I/IHI/Ip OBaHHOC 3aHATHC.

Tema 1.7
BxoaHol KOHTPOIB.

Conep:xaHue yueOHOro MaTepuasa

Brruucnenus u npeoOpas3oBaHus. Y paBHEHUS U HepaBeHCTBa. [ eomeTpusina
IJIOCKOCTH
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Kontponphas paborta

Paznen 2.IIpsmble 1 MIOCKOCTH B 20
MIPOCTPAHCTBE
Tema 2.1 ConepxaHue yueOHOro MaTepuaia 2
OcHOBHBI€ MTOHSTHA [Ipenmer crepeomerpuu. OCHOBHBIE TOHATHS (TOYKa, IpsAMas, TNIOCKOCTb,
crepeoMerpun.Pacmonokenue npsaMeIX | mpocTpancTBo). OCHOBHBIE aKCHOMEI cTepeomerprH. [lepecekatommmecs ,
U IJIOCKOCTEN IapaJuIeNIbHbIE U CKpEIMBaroIKecs npsMele. [Ipu3Hak u cBOHCTBO
CKpemmBatonmxcs npsMbix. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPHI.
KomOunnpoBanHoe 3aHATHE
Tema 2.2. ConepxaHue yueOHOro MaTepuaia
[TapannenbHOCTH TPSMBIX, IPSIMON U [TapamnensaBICTIpsiMasu mwIockocTh. Onpenenenue Ilpu3nak.Caoiitea ( ¢ 6
IJIOCKOCTH , THIOCKOCTEH nokazatenscTBoM )l lapamnensHple mIockocTy .ompenenenue lpnsnak. CoiicTBa (
¢ mokazaTenscTBoM). Terpasp u ero anemenTsl. [lapannenenunen u ero
31eMeHTh. CBOMCTBO MTPOTHUBOIONIOKHBIX TPaHEH M TUaroHajeH mapajuieenuresna.
ITocTpoenue ceuenunii .Penienue 3anau
KomMOnnnpoBanHoOe 3aHATHE
Tema 2.3 ConeprxkaHre yueOHOro MaTepuaia 2
[epnieH IUKYISIPHOCTD MPSIMBIX, [leprienaukynspuelie npsmbie. [lapannensHblie MpsMble, TEPIeHIUKYISIPHBIE K
HPSIMOH U IJIOCKOCTH,IIJIOCKOCTEH miockocty Ilpu3Hak meprneHauKyaIspHOCTH MPSMON U TNTIOCKOCTH
JlokazaTensCTRO.
Ilepniennukysnsip v HakJioHHad. [leprieHIMKyIApHbIE IOCKOCTH. [Ipu3Hak
MEPHEHANKYISIPHOCTHU IJIOCKOCTEH. Jl0Ka3aTenbCTBO.
Paccrosinus B mpocTpaHCTRBeE.
KoMOnHnpoBaHHOE 3aHATHE
Tema 2.4 Coneprxanre yueOHOr0 MaTepraia 4
Teopema o Tpex nepneHANKYIIsIpax Teopema o Tpex nepneHauKyIspax. JJoka3zaTenbcTBo. YTroa MExXIy NpIMOd U
IJIOCKOCTBIO. YT0J ME&XKIY INIOCKOCTSIMH.
KomOuHHpOBaHHOE 3aHATHE.
Tema 2.5 [IpodheccrnonanbHO-OpHEHTHPOBAHHOE COIEpKaHUE (CoepKaHNe TPUKIIATHOTO 4
MOJTYIIST)
AkcuoMsl crepeomeTpud. [lepneHauKyasspHOCTh NPSMOM U IIIOCKOCTH |,
MapajuieNbHOCTD ABYX NPAMBIX, IEPHIEHIUKYISIPHBIX IUIOCKOCTH,
[P eH INKYIISIPHOCTb MIIOCKOCTEH.
[IpakTryeckoe 3aHsTHE.
Tema 2.6 ConepxaHue yueOHOro MaTepuasa 2
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Pemenue 3anau. [Ipsmeie u
IJTIOCKOCTHU B MPOCTPAHCTBE

Pacnonoxenue MpAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE. Hepl'[eHHI/IKyHHpHOCTI) u
napaJiiCIIbHOCTD MMPAMBIX U IJIOCKOCTEH. CKpCIIII/IBaIOHlI/ICCSI MIpsIMBIC

KontponbeHas pabora.

Paznen 3. 16
KoopnHathl 1 BEKTOPHI
Tema 3.1 ConepxaHue yueOHOro MaTepuaia 4
JekapToBBl KOOPJMHATHI B JekapToBBl KOOpAMHATHI B IpocTpaHcTBe. [Ipocreiimme 3a1aun B KoopaAnHATaX
npoctpancTse. Paccrosnue Mex ity PaccrosiHue Mexny AByMs TOUKaMU, KOOPAMHATHI CEPEIMHBI OTPE3KA.
AByMs To4Kamu. KoopanHaTsl KoMOMHMPOBAHHOE 3aHSATHE
CEpEeANHBI OTpe3Ka
Tema 3.2 ConepxaHue yueOHOro MaTepuaia 6
BekTopsl B IpOCTpaHCTBE. YTom Bekrops! B ipoctpancTBe. CloxXeHNEe M BEIYUTAHNE BEKTOPOB. Y MHOXKEHHE BEK
MeXy BekTopamu. CKaapHOe yrcio. Kommnanapaeie BekTopbl. CKallsipHOE MPOU3BecHUE BEKTOPOB. Pasz(
MIPOM3BEIICHNE BEKTOPOB. BEKTOpA 110 TPEM HEKOMITJIaHAPHBIM BeKTOpaM. KoopinHaThl BeKTOpa, CKaISIpHOE
MPOU3BEACHUEC BEKTOPOB B KOOpAMWHATaX, YIrojl MEXIAY BEKTOpPAMU,yTIOoJI MEXAY U
IJIOCKOCTBIO, YTOJI MKy TUNIOCKOCTSIMH. Y paBHEHHE IIOCKOCTH. [ eoMeTpruiecknit
CMBICIT onpenenuTens 2X2
KomMOnHrpoBaHHOE 3aHITHE.
Tema 3.3 [IpodeccruonaIbHO-OPHEHTUPOBAHHOE COAepKaHue (CoaepKaHUE MTPUKIIATHOTO 4
[IpakTuko- MOJTYJIS)
OpPUEHTUPOBAHHBIE 3a/1a4u Ha | KoopauHaTHas II0CKOCTh. BeuncieHne paccTOSIHUM U IUIOIIAEH Ha MIIOCKOCTH.
koopauHatHoi IIJIOCKOCTHU KonmdecTBeHHBIC pacdeTsl
IIpakTHueckoe 3aHsTHE.
Tema 3.4. Coneprxanre yueOHOr0 MaTepraia 2
Pemenne 3amau. JlexapToBBI KOOPAWHATHI B ITpOCTpaHCTBe. BekTops! B mpocTpancTBe. CloKeHne U
KoopanHatel 1 BEKTOPBHI. BBIYHTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha 4ncio. KoMImanapHbie BEKTOpA.
CkansipHoe Npou3BeieHuEe BEKTOPOB. Pa3noxeHune BeKTopa 1o TpeM
HeKOMIUTaHApHBIM| BekTopaMm. [IpocTeiimme 3ana4un B koopanHatax. KoopanHaTer
BEKTOpa, Pacc MEKIY TOYKAMH, KOOPAMHATHI CEPEIUHBI OTPe3Ka, CKAISIPHOE
MIPOM3BE/ICHNE BE B KOOPIWHATAX, YTOJI MKy BEKTOPaMH, YOIl MEXIY IPSIMOHN 1
IIJIOCKOCTH MEXKJTY TUTOCKOCTSIMHL.
KonTponsHas pabora.
Pasnen 4 .OcHOBBI TPUTOHOMETPUH. 40

Tpuronomerpudeckue QyHKIUH
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Tema 4.1

Tpuronomerpuueckue QyHKIUN
MPOMU3BOJIBHOIO YIJia, YHCIIA.
Pannannas u rpagycHas Mepa yria

Cozepxanue yaeOHOr0 MaTepraia

Pannannas mepa yria. [1oBopoT Touku BOKpyr Hadana koopauHaT. Onpenenenue
CHHYyCa, KOCUHYCa, TAHT€HCA U KOTAHIeHCa. 3HaKU CUHYyCa, KOCHHYCa, TAHI€HCal
KOTaHTEeHCa [0 YETBEPTSIM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM
U KOTaHI'€HCOM OJIHOT'O U TOTO XK€ YIia.

KomOuHnpoBaHHOE 3aHSTHE.

Tema 4.2

OcHOBHEBIE

TPUTOHOMETPUIECCKUE

ToxecTBa. DopMyIbl IPUBEACHMUS.

Cozepxxanue yq4eOHOro MaTepraia

TPUTOHOMETpHUEcKHe ToxaecTBa. CHHYC, KOCHHYC,TAHT€HC ¥ KOTaHTEHC YTJIOB a U
—a. @opMyJIbl IPUBEIEHUS.

KombunupoBanHoe 3aHsTHE.

Tema 4.3

Cunyc, KOCHHYC, TAHT€HC CyMMBI U

Pa3HOCTH ABYX YTJIOB

CuHYyC 1 KOCHHYC JJBOWHOTO yTJa.
DopMmyJibl

MTOJIOBUHHOT O yTJIa.

Cojepxanue yq4eOHOro MaTepraia

Cymma 1 pazHocTh cuHycoB. CyMMa 1 pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC JIe
yraa. @opMyITsl TOJTOBUHHOTO yriaa. [Ipeobpa3oBaHms CyMMBI
TPUTOHOMETPHUYECKUX (PYHKIIMIA B TIPOU3BEACHUE U IPOU3BEJICHUS B CYMMY.
Bripaxkenue TpuroHoMeTpuIeckuX (PYHKIHI Yepe3 TAaHI'€HC TOJIOBHHHOTO
apryMmenTa. [IpeoOpa3oBaHus MPOCTEHINX TPUTOHOMETPUICCKUX BRIPAKECHU.

KomMOnHrpoBaHHOE 3aHITHE.

Tema 4.4
OyHKINH, 11X cBoMCTBA. CITOCOORI
3aMaHus QYHKITUH.

ConepxaHre yaeOHOro MaTepHrana

O06acTh onpeaeaeH!s ¥ MHOKECTBO 3HaueHHH (QyHKIHI. YETHOCTh, HEUYETHOCTD,
epUuoANYHOCTh (yHKIHH.CIIocOObI 3amaHus GYHKIIHH.

KomMOnHrpoBaHHOE 3aHATHE.

Tema 4.5

Tpuronomerpudeckrue QyHKIMH, UX
CBOMCTBA U TpaduKH

OO6macTh onpeaeneHus 1 MHOXKECTBO 3HAUYEHUU TPUTOHOMETPUIECKUX (DYHKITHI.
YETHOCTD, HEYETHOCTD, MIEPUOJJMIYHOCTh TPUTOHOMETPUUECKHX (DYHKITHIA.
CaoiicTBau rpaduku GyHKIHHA y = coS X, y = Sin x, y =tg X,y = Ctg X.

KomMOnHrpoBanHOe 3aHATHE.

Tema 4.6
[IpeobpazoBanue rpaduxos
TPUTOHOMETPHUYECKUX (PYHKIIUH

ConepxxaHue yueOHOro MaTepuasa

Cxatre 1 pacTshkeHHe rpa)MKOB TPUTOHOMETPHUYECKUX (DYHKITHIA.
[IpeoOpazoBanue rpaKOB TPUTOHOMETPHIECKUX PYHKITHH.

IIpakTHueckoe 3aHsATHE.

Tema 4.7

Onucanue

[Ipon3BOACTBEHHBIX IPOLIECCOB C
MTOMOTIBIO TPAQHUKOB (HYHKITHIA.

[podeccrnonanbHO-OpHEHTUPOBAHHOE CONIEPkKAHKE (COJIEPKAHUE TPUKIIATHOTO
MOJTYJIIST)

Hcnonp3oBaHue CBONCTB TPUTOHOMETPUYECKUX (PYHKIMH B PO ecCHOHATBHBIX
3a1adax

HpaKTI/I‘IeCKOG 3aHATUC.
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Tema 4.8
OO0paTtHbIe
TPUTOHOMETpHYECKHE QYHKIUU

Cozepxanue yaeOHOr0 MaTepraia

O6patHble TpUroHoMeTpuieckie Gynkuuu. Mx cBoiicTBa u rpauku

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.9 ConepxaHue yueOHOro MaTepuaia 8
TpuUroHoMerpu4ecKue ypaBHEHUS U VYpaBHeH#ue coS X = a. YpaBHeHue Sin x = a. YpaBHenue tg x = a, Ctg x = a.Pemenne
HCEPABCHCTBA TPUTOHOMCTPUICCKUX ypaBHCHI/Iﬁ OCHOBHBIX THIIOB: ITPOC TPUT'OHOMETPUUICCKUEC
YpaBHCHUA, CBOAAIIHNECA K KBAJIPATHBIM, PCIIACMBIC PA3JIOKCHUEM Ha MHOKHUTEIIN,
OJTHOPOJTHBIE.
IIpocrelimme TpPUrOHOMETPUYECKHE HEPABEHCTBA
KomOuHMpoBaHHOE 3aHSATHE.
Tema 4.10 ConepxkaHue yueOHOro MaTepuaia 2
Cucremsl CucremMpl TPOCTEHIIMX TPUTOHOMETPUYECKIX YPaBHEHUI
TPUTOHOMETPUUYECKUX YPABHEHUN KomMOnnnpoBanHoOe 3aHATHE
Tema 4.11 ConeprxkaHre yueOHOro MaTepuaia 2
Pemenue 3a1a4. OCHOBBI [IpeobpazoBaHue TPUTOHOMETPHUIECKUX BRIpaKeHUI. Perienre TpuronoMeTpsb
TPUTOHOMETPHH. ypaBHEHHUH M HEPABEHCTB B TOM YHCJI€ C UCIIOJIb30BAHUEM CBONCTB (DYHKIIHUH.
Tpuronomerpudeckue QyHKIIHA Konrponbhas pabora
Paznen 5. 8
KomiuiekcHble uncna
Tema 5.1 ConeprxkaHre yueOHOro MaTepuaia 4
KomnuexcHbie gncna. [TonsTre xommiekcHOro yncna. ConpsikeHHbIE KOMIUIEKCHBIE YHCTIa, MO apTyMEHT
KOMIUIEKCHOT 0 uncia. dopMa 3armici KOMITJIEKCHOTO (TeoMeTprudecKas,
TPUTOHOMETPHUECKAs, aareOpamdeckas). ApupMeTHICCKUE NEHCTBHS C
KOMIUTEKCHBIMH YHCIIaMU
KomMOnHnpoBanHoe 3aHATHE
Tema 5.2 ConeprxaHre yueOHOr0 MaTepraia 4
[IpuMmeHeHne KOMITJIEKCHBIX YHUCET. BrimonHeHne pacyeToB ¢ MOMOIIBI0 KOMITIEKCHBIX uncen. [IpuMeph! uermonss3
YHiCcel KOMIUIEKCHBIX YHCeT
IIpakTHueckoe 3aHATHE
Paznmen 6 40
[IpousBonHas GyHKINH, ee
MIpUMEHEHH e
Tema 6.1 ConepxaHue yueOHOro MaTepuasa 2
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ITonstue npousBogHo. GopMyIsl U
npaBuia uddepeHInpoBaHus

Omnpenenenre YUCIOBON TOCIEAOBATENBHOCTH H CIIOCOOBI ee 3aaanust. Cé
YHCIIOBBIX MOceAoBaTenbHoCTeN. Onpenenenye npezena nocueJ0BaTenbHOCTH.
Brruncnenue npezaenos nocienoparenbHocTed. [Ipeaen Gynkiun Ha
0eckoneunoctu. [Ipenen Gpynknuu B Touke. [Ipuparienue aprymenra.
[pupamenne GpyHKIMN. TPUBOAALINE K TIOHITHIO IPOoU3BoAHON. Onpenenenue
IIPOM3BOIHON. ANTOPUTM OTHICKAHHUS TPOU3BOTHOM.

KomOuHnpoBaHHOE 3aHSTHE.

Tema 6.2
IIponsBoHbIE CYMMBI, Pa3HOCTH
HpOI/I3Be):[eHI/I$I, YaCTHOIo

Cojepxanue yq4eOHOro MaTepraia

Dopmynsl auddepenumpoanmst. [IpaBuna muddepeHnnpoBanus

KomOunnpoBanHoe 3aHATHE

Tema 6.3
[Ipon3BoaHBIE TPUTOHOMETPHUIECKUX
¢dynxmuit. [IpousBogHas cioxHON

dhyHKIIHI

Cozepxanue yqaeOHOr0 MaTepraia

Onpenenenne cioxxHoi GyHKIMK. [Ipor3BogHas TpUroHoMeTpudeckinx OyHKINH.
[Ipon3BoHAs CIIOKHON QYHKITHH

KomMOuHrpoBaHHOE 3aHATHE

Tema 6.4
[MoHsTHE O HEMPEPHIBHOCTH (PYHKITHH.
Meron uHTEpBAJIOB

Cozeprxanue yaeOHOr0 MaTepraia

[Mousitre HenpepbiBHOU QyHKIMK. CBOHCTBA HETPEepbIBHOHN (yHKIKU. CBS3b
HEMPEPBIBHOCTHIO M TP PEepPEeHITNPYEMOCThIO QYHKIIUN B TOYKE. AJTOPUTM
peleHns] HepaBeHCTB METOIOM WHTEPBAIIOB

KomMOuHnpoBaHHOE 3aHATHE.

Tema 6.5
I'eomerpudeckuii
CMBICJI TIPOU3BOAHOM

u pusmgecKmit

Conepxanre yueOHOT0 MaTepraia

I'eomerpudeckuii CMBICT MPOU3BOAHOMN (YHKIHH - YTIIOBOH KOd(pummeHT
KacaTenbHOU K rpaduKy GYHKIINH B TOYKE. Y paBHEHHE KacaTellbHOH K T (PyHKIIHH.
ANTOpPUTM COCTaBIIEHNS YpaBHEHHS KacaTelbHOU K rpaduky ¢yHkumn y=f(x)

KomOuHHpOBaHHOE 3aHATHE.

Tema 6.6
®u3nUECKUl CMBICI TPOU3BOIHOMN B
pohecCHOHAIBHBIX 3aa4ax

Conep:xanue yueOHOro MaTepuasa

Ou3nvecknii (MEXaHIMYECKUH) CMBICT TIPOM3BOIHON - MTHOBEHHASI CKOPOCTh B
Bpemenu t: v=s'(t)

HpaKTI/I‘IeCKOG 3aHATUC

Tema 6.7
MoHnotoHHOCTh PyHKIHA. TOUKH

Conep:xanre yueOHOro MaTepuasa

Bospacranue u yosiBaHHE (DYHKIIUHM, COOTBETCTBUE BO3pPACTAaHHUS U YObIBaHUS
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IKCTEMyMa (GyHKLUMS 0 3HaKy MPoU3BOAHON. [IoHsATHE TPOU3BOAHOI BBICHIErO MOPsAKa,
COOTBETCTBHE 3HAKA| BTOPOH MPOMU3BOIHOMN BBITYKJIOCTH (BOTHYTOCTH) (YHKIIMH Ha
OTPEC3KE. 33[{3‘11/1 Ha MaKCUMyM U MUHHUMYM. Ilonstue ACUMIITOTHI, CHOCO6I)I Hux
omnpezneneHus. A/ ucciuenoBanus QyHKIMN U MOCTPOCHUS ee TpadurKa ¢ MOMOIIbIO
npou3BoaHOU. JIpoOHo-nuHelHas QyHKIUs
KomOuHnpoBaHHOE 3aHATHE.
Tema 6.8 ConepxaHnue yueOHOro MaTepuaia 4
UccnenoBanus QyHKIMY U
UccnenoBanre GpyHKIMHM HA MOHOTOHHOCTD U TIOCTPOCHHUE IpauKOB
MTOCTPOCHUE IPAPHUKOB.
KomOuHrpoBaHHOE 3aHSATHE.
Tema 6.9 ConepxaHnue yueOHOro MaTepuaia 2
HawuGomnpiiee 1 HanMeHbIIIee 3HaAYEHHE - -
byHKIHH. Haxoxaenue HaubomnbIero 1 HAMMEHbBIIEro 3HaYeHHH (QYHKITUIA, TOCTPOCHHE
rpahMKOB MHOTOWICHOB C MCITOJIb30BAHUEM allapaTta MaTeMaTHUECKOTr0 aHaJIH3a.
KomMOuHnpoBaHHOE 3aHATHE
Tema 6.10 [IpodeccruonabHO-OPUEHTUPOBAHHOE COACpKaHUE (COACPKAHKME ITPUKIT MOTYJIS) 6
Haxoxnenue ontuMansHOTO
pesynbpTaTa ¢ MOMOILBIO MPOU3BOAHON | HanMenbliiee u HanboJIbIlee 3HaUCHUE PYHKIIUN
B MPAKTHYECKUX 3a/1a4ax.
IIpakTrueckoe 3aHsATHE
Tema 6.11 Conepxanre yaueOHOT0 MaTepraia 2
Pemienne 3anmau.llpounsBojHas
(hyHKIIH, ee MpUMEHEHNE. ®opmynel 1 npaBwita quddepennnupopanns. ViccnenoBanue QyHKINN ¢ TOMOIIBIO
pon3BoaHON. Hanbompiree 1 HanMeHplIee 3HaUYeHNs (PYHKIUN
KoHnTtponrsHas pabora.
Paznmen 7 46
MHororpaHHUKA U TeJa BpalleHus
Tema 7.1 Conep:xanue yaeOHOro MaTepuaia 2
Bepmmnsl, pedpa, rpanu
MHOTOTPpaHHHKA [lonsitue MHOTOrpaHHUKa. Ero anemeHTHI: BepnHEI, pedpa, rpanu. Juaronans.

Ceuenue. BBIHYKJ'ILIG 1 HCBBIITYKJIBIC MHOI'OI'PAHHUKHN
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KomOunupoBaHnHoe 3aHsTHE.

Tema 7.2
[Ipu3sma, ee cocTaBISIIOIINE, CEUCHUE.
IIpsiMast 1 mpaBUIIBHAS IPU3MBI

Coneprxanue yueOHOro MaTepuaa

[ousTre mpusmel. Ee ocHoBaHMst 1 60KoBBIe rpanu. Beicora npusmel. [psmast u
HaxJIOHHas npusMa. [IpaBmibHas npusma. Ee ceuenue

KomOuHnpoBaHHOE 3aHATHE.

Tema 7.3
[Mapamenenunen, kyo. CeueHue kyoa,
napasuieienuresa

Cozepxanue yaeOHOr0 MaTepuasa

[Mapasenenumnesn, cBOcTBa NPSAMOYTrOJIBHOIO apajuienenunena, kyo. Cedenue
KyOa, mapaienenunena

KomOuHMpoBaHHOE 3aHSATHE.

Tema 7.4

IInpamuna, ee

cocTapisitolye, ceuenue. [IpapuipbHas
nmupamMuaa. VYceuennas nmupamMuaa

Cozeprxanue yaeOHOr0 MaTepraia

ITupamua u ee anemenTol. CedeHNe MIpaMUIbI .ITPaBUIbHAS TUPaMEIa. Y CEaeHHAs
paMuIa

KombOunnpoBanHoe 3aHATHE.

Tema 7.5
bokoBas 1 moHas TOBEPXHOCTh
TIPU3MBI, ITHPAMHU/TBI

ConepxaHue yaeOHOT0O MaTepHrana

ITmomaas 60KOBOI M TTOTHOM MOBEPXHOCTH TPU3MBEIL, THPaAMHUIBI

KoMOnHnpoBaHHOE 3aHATHE

Tema 7.6.
Cummerpus B KyOe, mapanenenurnese,
MpHU3Me, MMPaMUJIe

Conepxanre yaueOHOT0 MaTepraia

CuMMeTprs OTHOCHTENBHO TOYKH, MPSMOHN, TUIOCKOCTH. CUMMETpPHS B
rapaJuiesiennuiese, mpu3Me, MupaMuze.

KomMOnHnpoBaHHOe 3aHATHE

Tema 7.7
[Ipumeps! cummeTpwii B ipodeccun

[IpodeccrnonanbHO-OpUEHTHPOBAHHOE CONEpKAHUE (COAEp KaHUe TPUKIIAAHOIO
MOIYJISI

Cummerpus B IPHUPOJE, aPXUTEKTYPE, TEXHUKE, B OBITY

HpaKTI/I‘IeCKOG 3aHATHUC

Tema 7.8
[IpaBuIIbHBIE MHOTOTPaHHUKH , HX
CBOMCTBA

Conep:xanre yueOHOro MaTepuasa

Ilonstne MMpaBUJIBHOTO MHOI'OI'paHHHKA. CBolicTBa MPaBUJIIBHBIX MHOI'OI'PaHHUKOB
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HpaKTI/ILIeCKOC 3aHATUC

Tema 7.9
Hununap, ero
cocrapistrorue. CeueHue MUINHAPA

Coneprxanue yaeOHOr0 MaTepuaia

Hunuuap u ero anementsl. CedueHre NUIuHApa (TTapauieTbHOe OCHOBAHUIO
PasBepTka nnimHapa

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.10
Konyc, ero cocrapnstomnue. Ceuenue
KOHYca

[IpodeccrnonanbHO-OpHEHTHPOBAHHOE COJIEpKAHKE (COJIepKaHNE TIPHKIIATHOTO
MOJTYJIST)

Konyc u ero sanementsl. CeueHue KoHyca (apauieIbHOE OCHOBAHUIO
IpoXosIlee Yepe3 BepIInHy), KOHMUecKue cedeHns. Pa3BepTka KoHyca.

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.11
Yceuennsiit konyc. CeueHmne
YCEYEHHOT0 KOHYyCa

ConepxaHnue yaeOHOT0 MaTeprana

Yceuennsiit koryc. Ero o0pasytomias u Beicota. CeueHne yCe4eHHOr0 KOHyca
KomMOuHnpoBaHHOE 3aHATHE
KomMOnnnpoBanHoe 3aHATHE

Tema 7.12
IIap u cdepa,nx cedeHus

ConepxaHue yaeOHOT0O MaTepHrana

[ap u chepa. Bzaumuoe pacrnonoxkerue chepsbl u miockoctd. CedeHue mapa,
cdephl.

KoMOnHnpoBaHHOE 3aHATHE

Tema 7.13

ITonsitne 00 00beMe Tena. OTHOIIEHNE
00bEMOB

HOIOOHBIX TN

Conepxanre yaueOHOT0 MaTepraia

[Tonsitre 06 o6beme Tenma. OOBeM KyOa 1 IPSIMOYTOIBHOTO TTapajuielienuena,
MIPU3MBI U IPUTHHApa. OTHOMIEHHe 00hEMOB TTOOOHBIX Tel. | eoMeTpruaecKuit
OTIPEACITUTENS 3-TO MOpsI KA

KomOuanpoBanHOE 3aHATHE

Tema 7.14
OO0beMBbl U TUTOIAN TTOBEPXHOCTEN
Tel

Coneprxanne yaeOHOTo MaTepuana

O6bembl upamMubel 1 KoHyca. O0beM mapa. [11omanm moBepXHOCTEH Tel.

KomOuanpoBanHOE 3aHATHE

Tema 7.15

Conep:xanre yueOHOro MaTepuasa
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KOM6I/IH3HI/II/I TeOMETPHUICCKHUX TECII

HpaKTI/IHCCKOC 3aHATUC

Tema 7.16 Conepxanue yueOHOro MaTepraia 4
I'eomerpuyieckre KOMOMHALIMN HA "
IpaKTHKe Wcnonp3oBanue KOM6I/IHa]_[I/II/I MHOT'OT'PaHHUKOB M TCJI BpalllCHU B MIPAKTHUKO-
p OPUCHTHUPOBAHHLIX 3aga4dax
[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 BpalllCHUA
Kontponbhas pabora
Paznen 8 14
IepBooOpa3zHas pyHkuu, ee
IIpUMEHEHNE.
Tema 8.1 ConeprxaHre yueOHOro MaTepraia 2
[lepBooOpasznas ¢pynkuuu. IlpaBuna >
3ajaya 0 BOCCTAHOBJICHUH 3aKOHA JBIKEHHS 110 U3BECTHOM cKopocTh. 11
HaxXOXJIEHHS TIepBOOOPa3HBIX
uHTerpupoBanns. O3HaKOMIICHUE C TIOHSTHEM HHTErpaia u nmepBooopasHas
dyukiun y=£(X). PelieHue 3a1a4 Ha CBsI3b [IEPBOOOPA3HON U €€ IPOU3BOIHOM,
BBIYHCJICHUE TIEPBOOOPa3HO# s naHHOH GyHKimu. Tadnuia GopMyi as
HaxO0XJIeHHUs TIepBo0Opa3HbIX. M3ydeHne mpaBuiia BEIYICICHHS TIEPBOOOPA3ZHOM.
KoMOnHrpoBaHHOe 3aHATHE
Tema 8.2 Conepxanre yaueOHOT0 MaTepraia 2
Inomanbs KpUBOJMHEWHON TpaIlelUH.
PoorviIa 3amaqm, MPUBOISIINE K TIOHATHIO OMPENEIEHHOT0 HHTETPaIa - O BEIYUCICHUHT
PMY. . IJTOLIAU KPUBOJIIMHEHHOM Tparenuu, o nepeMerieHun Touku. [lonstue
Hetorona — Jleitbanma N 9 N
orpenenéHHoro nHTerpana. I 'eoMmerpuaeckuii 1 (pU3MUECKIi CMBICIT
orpeneneHHoro narerpana. @opmyna Hetorona— JleitOxuta.
KomOuaupoBanHoOe 3aHsTHE
Tema 8.3 Conep:xanre yueOHOro MaTepuasa 2
Heonpenenennsiit u

onpeaci C€HHBIN HUHTCTPaJibl

Ilonstne HCOIIPCACICHHOIO UHTCTpajia

KOM6I/IHI/Ip OBaHHOC 3aHATHC
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Tema 8.4

ITousrtue 06 OIIPEACIICHHOM UHTCIrpajic

Kak IIOAau KpUBOJIMHEUHON
Tpanenuu

Coneprxanue yueOHOro Matepuaa

I'eomeTpudeckuil CMBICI ONPENETEHHOr0 UHTErpaia

KoMOuHMpOBaHHOE 3aHATHE

Tema 8.5 [IpodheccruonanbHO-OPUEHTUPOBAHHOE COJIepKaHuE (COepKaHUE TPUKIIATHOTO 4
OnpeneneHHbI UHTETPaAJ B )KU3HU MOJTYJIs)
I'eomerpuieckuit cMbIch onpeneneHHoro narerpaita. ®opmyna Hetorona —
JletioHwuia. Perienure 3a7au Ha MPUMEHEHNE UHTErPpalia JJisl BEIYUCIICHHS
(bM3MYECKUX BEIMYUH M TLIOIIAJICH.
IIpakTHueckoe 3aHsTHE.
Tema 8.6 ConeprxaHre yueOHOro MaTepraia
Pemenne 3anaq .IlepBoobpaznas
5 p p ITepBooOpasznas Gyukmwm. [IpaBuna HaxokaeHUS TepBOOOpa3HEIX. Ee 2
(yHKIIMH ee TpUMEeHEeHne
MIpUMEHEHHE.
KontponsHas pabota
Paznen 9. 18
CrereHu 1 KOpPHH.
CrenenHas pyHKIus.
Tema 9.1 Conepxanre yaueOHOT0 MaTepraia 4
Crenennas (QyHKUUS, €€ CBOWCTBA. > >
[TonsiTre KOpHS T-0if CTENeHN U3 ACHCTBUTENBHOTO Yncia. OyHKINN y
=KBaJIpaTHBIH KOPEHb UX UKC CBOMCTBa M rpaduku. CBOWCTBA KOPHS IT-Oi CTCIICHH
KomMOuHrpoBaHHOE 3aHATHE.
Tema 9.2 ConepxaHre yaueOHOr0 MaTepraia 4
[IpeobpazoBaHme BRIPaKEHHIA C =
. [IpeoOpazoBanue HppaIMOHATHHBIX BEIPAXKEHUN.
KOPHSIMH TT-Of CTEIeHU
KomOuanpoBanHOE 3aHATHE
Tema 9.3 ConepxaHre yueOHOr0 MaTepraia 2

CBoliCTBa CTEIICHH C panrnOHaJIbHBIM

n
).IeﬁCTBPITeJ'ILHLIM ImokKasaTciIiMu

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

KOM6I/IHI/Ip OBaHHOC 3aHATHC
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Tema 9.4
Pewienne nppanoHanbHBIX
YpaBHEHUI U HEPABEHCTB

Cozeprxanue yaeOHOr0 MaTepuaa

PaBHOCHIIBHOCTB MppalMOHAIIBHBIX YPAaBHEHUM U HEPABEHCTB. MeToabl NX
peuienus. PerieHre HppalOHaIbHBIX YPABHEHUN U HEPABEHCTB.

KoMOuHMpOBaHHOE 3aHATHE

Tema 9.5 ConepxaHnue yueOHOro MaTepraia 2
Crenenu u kopHu.CTeneHnHas > v
P— Onpeneneime crereHHoi QyHkmy. VMcnonp3oBaHue ee CBOWCTB NP pelIeHu!
YpaBHCHHUU 1 HCPABCHCTB.
KontponbsHas pabora.
Paznen 10. 18
IToka3zaTenbHas QyHKIIHSL.
Tema 10.1 ConeprxaHre yueOHOro MaTepraia 4
[NokazarensHas QyHKIHSI, €€ CBOHCTBA = =
Cremnens ¢ ITIPOU3BOJIbHBIM JC€UCTBUTCIIBHBIM ITOKA3aTCIIEM. Onpep ITIOKa3aTCJIbHOU
(GyHKIMY, ee CBOWCTBA U TpaduK. 3HAKOMCTBO C IIPUMEHEHHEM TOKa3aTelbHON
¢ynkuuu. Pemmenne nokazaTenbHBIX ypaBHEHUH QYHKIIMOHATBHO- TpadHuecKuM
METOJIOM.
KomMOuHnpoBaHHOE 3aHATHE.
Tema 10.2 ConeprxaHre yueOHOro MaTepuaia 8
Pemenune noka3atenbHbIX ypaBHEHUN > =
Pemenrie mokasaTeabHBIX YpaBHEHUI METOOM YpaBHUBAHMS ITOKa3aTelNeH,
1 HCEPABCHCTB. METOJIOM BBEJICHHI HOBOU TTepeMEHHOM, (PyHKIIMOHATbHO-TPA(QHIECKIM METOIOM.
Permenrie mokasaTelbHBIX HEPABEHCTB
IIpakTrueckoe 3aHsATHE
Tema 10.3 Conepxanre yaueOHOT0O MaTepuraa. 4
CucreMbl TOKa3aTENbHBIX YPAaBHEHUN =
Pemmenne cucrem nmoka3aTelnbHBIX YpaBHEHUH.
KomOuHHpOBaHHOE 3aHATHE.
Tema 10.4 Conepxanre yaeOHOT0O MaTepraa. 2
Pemenue 3a4a4. > v
Pemmenve nokazaTenbHBIX YpaBHEHUH METO/IOM YPaBHUBAHHS MTOKa3aTeNei 1
[okazaTenpHas GyHKITHSL s N
METOJIOM BBEJICHHsI HOBOW NIEpEMEHHOI. PenreHne mokaszarenbHbIX HEpaBEHCTB
KonTponwsHas pabora
Paspen 11. 30
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Jlorapudmel. Jlorapupmmuueckas
(hyHKIISA

Tema 11.1

Jlorapugm qucia.
Hecarnunblii  u

HAaTypaJbHBIN JOrapu(MBbI, YUCIO €

Cozeprxanue yueOHOro MaTepuara.

Jlorapupm yrcia. JleCASTUYHBIA W HATypaJIbHBIN JIOTApU(MEL, YUCIO €

KomOuHnpoBaHHOE 3aHATHE.

Tema 11.2 ConepxaHve yueOHOro MaTepuara.
CgoiictBa morapudmoB. Onepanus >
pud patt CgoticTBa jiorapudmor. Onepanus
siorapuMupoBaHuUs
norapuMHUpOBaHUS
KombOuHupoBaHHOe 3aHATHE.
Tema 11.3 ConeprxaHve yueOHOro MaTepuara.

Jlorapudmudeckas QyHKIHsI, ee
CBOMCTBA

Jlorapupmuyeckas pyHKIUS, €e CBOHCTBA

KombOunnpoBanHoe 3aHATHE.

Tema 11.4

Pemrenne

sorapu(MUIECKUX YpaBHEHUN U
HEpaBEHCTB

Cozeprxanue yueOHOr0 MaTepuaria.

[lonsTre norapupmudeckoro ypasHeHusa. Oneparius moTeHupoBanus. Tpu oc
METO/1a PelIeH sl TOrapu(MUISCKIX YpaBHEHHH: (YHKIIMOHATBHO-TPa()UICCKHH,
METO/I TIOTCHIIMPOBAHHMSI, METOJI BBECHHSI HOBOM IepeMeHHOM. Jlorapudmuueckue
HEPaBEHCTBA.

KomMOnHnpoBaHHOE 3aHATHE.

Tema 11.5
CucreMsl JIorapu(pMIIecKux
YpaBHEHUI

Copneprxanre yaueOHOT0O MaTepuaa.

ANTOpPUTM pelIeHUs CHCTEMBI YpaBHEHUH. PaBHOCHIIEHOCTE JIOTapH(PMIIECKUX
YpaBHEHUI 1 HEPaBEHCTB.

KomOuHHpOBaHHOE 3aHATHE.

Tema 11.6
Jlorapudmel B mpupoe 1 TEXHUKE

[podeccrnonanbHO-OpHEHTUPOBAHHOE CONIEPkKAHKE (COJIEPKAHUE TPUKIIATHOTO
MOJTYIIST)

[Ipumenenue norapudma.Jlorapudmudeckas cnupanb B npupose. Ee
MaTeMaTHYeCKUe CBOMCTBA

HpaKTI/I‘IeCKOG 3aHATHUC.

Tema 11.7

Conep:xanue yueOHOro MaTepuaia.
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Pemenue 3azad. Jlorapudmudeckas pyHKus. Pemenne npocTedmmx JorapuMUIecKux
Jlorapudmer. YpaBHEHU.
Jlorapudmudeckast GyHKIHS Kontponbshas pabora.
Paznen 12. 10
MHokecTBa. DJIeMEeHTbl TEOPUHU
rpadog.
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)
Omepariu ¢ MHOXeCTBaMU.Penienne MpuKIIaHbIX 3a1ad.
IIpakTHueckoe 3aHsTHE.
Tema 12.3 ConeprxaHre yueOHOro MaTepuaia 4
I'padnr >
[Moustue rpada. Cea3Hbli rpad), AepeBo, HUKI rpad) Ha MJIOCKOCTH.
IIpakrrueckas pabora
Tema 12.4 Conepxanre yaueOHOT0 MaTepraia 2
Pemenne 3amaq. MHOXKecTBa, Tpadbl U >
UIX [IDHMCHEIHIE Oneparuu ¢ MEHOXKecTBamMu. OMHUCaHUE PEAThHBIX CUTYalli C IIOMOIIIBIO
p ) MHOXecTBaMu. [ IprpMenenne rpadoB K pereHnro 3amad.
KonTtponwsHas pabora.
Pazpen 13. 26
DneMeHThl KOMOMHATOPUKH ,
CTAaTHCTUKH U TEOPUHU BEPOSITHOCTH.
Tema 13.1 ConepxaHre yaueOHOr0 MaTepraia 4
OCHOBHBI€ TOHATHS KOMOWHATOPUKH.
[lepecTtanoBKY, pa3MeNIeHNs,COYETAHUS.
KomOuHHpOBaHHOE 3aHATHE.
Tema 13.2 Conep:xanre yueOHOro MaTepuasa 4
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CooObiTHe. BeposiTHOCTH COOBITHS.
CrnoxeHHe U YMHOMKEHHE

CoBMECTHEIEC H HECOBMECTHBIE COOBITHSL. TCOpCMLI 0 BECPOATHOCTU CYMMbI
COOBITHIL. Y clIOBHAS BEPOATHOCTD. 3aBHCHUMEIE U HE3aBUCHUMBIE COOBITHS. TeOpeMI)I

BEPOSITHOCTEN. YMHOKEHUE BEPOSITHOCTEN BEPOSITHOCTH MPOU3BEICHHSI COOBITHIA
KomOuHnpoBaHHOE 3aHATHE.
Tema 13.3 [IpodheccrnonanbHO-OPUEHTUPOBAHHOE COJIEpKaHUE (COepKaHUE TPUKIIATHOTO 4
BeposiTHOCTB B TipoheccnoHaIbHBIX MOJTYJIs)
3ajayax. OTHOCHUTENIBbHAS YaCTOTa COOBITHSI, CBOMCTBO €€ YCTOHUYMBOCTH. CTaTUCTHYECKOE
orpeeneHrne BeposTHOCTH. OLieHKa BEPOSITHOCTH COOBITHS
[IpakTuyeckoe 3aHsTHE
Tema 13.4 ConepxaHue yueOHOro MaTepuaia 4
JuckperHas ciny4aiiHasi BEJIMUMHA, = v v
3aKOH e PACTIPE/IEIIeHN. BI/IZIBI ClIydanHBbIX BCHI/I‘II/IH; Onpe)lf:ne}vme JUCKPETHOU CITYyYaMHON BEIIMYNHBI
pacrpe/eneHus JUCKPETHON CITy4aiiHOW BeNM4nHbL Ee unciioBblie
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 ux mpeacraBieHme.
Haxoxmenune cpenHux XapaKTepUCTHK, HAOIIOAAEMbIX JaHHBIX .
IIpakTHueckoe 3aHsATHE.
Tema 13.7 ConepxaHre yueOHOr0 MaTepraia 2
Pemenue 3amay. neMeHTh
OnemeHTH KOMOMHATOpUKU. COOBITHE, BEPOSITHOCTD COOBITHS. ClOXKEHHEe 1
KOMOWHATOPUKH, CTATUCTHKH H .
. YMHO)KEHHE BEPOSTHOCTEH.
TEOPUH BEPOSTHOCTEH.
KonTponsnas padora.
Pazpnen 14. 28
YpaBHEHUS U HEPABEHCTBA.
Tema 14.1 Conep:xanue yueOHOro MaTepuasa
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PaBHOCHUIIBHOCTB YpaBHEHUN U
HepaBeHCTB. OOIIHe METObI

PaBHOCHIBHOCTH ypaBHeHI/Iﬁ " HCPABCHCTB. OHpe,[[eJIeHI/IH. OCHOBHEIC TCOPEMbI
PAaBHOCHJIBHBIX MEPEXOAaxX B YPABHCHUAX U HCPABCHCTBAX. O6IIII/IC MCTOBbI

pelIeHHS. peleHns ypaBHEHUI: Iepexo]] OT paBeHCTBA PYHKIHIA K pAaBEHCTBY apryMeHTa /sl
MOHOTOHHBIX (PYHKIIHMH, METO/I Pa3JIOKEHNsI HA MHOKHUTEIH, METOJl BBEACHUS
nepeMeHHol, QyHKIMOHaIbHO-TpadUUIeCKHi METOI.
KoMOuHMpOBaHHOE 3aHSTHE

Tema 14.2 ConepxaHnue yueOHOro MaTepuaia

I'padmyeckuii MeTo pelIeHus
YpaBHEHUI, 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 perieHus
YpaBHEHUI 1 HEPABEHCTB.

KombOunnpoBanHoe 3aHATHE.

Tema 14.3
YpaBHEHHUS U HEPABEHCTBA C MOJYJIEM.

Cozeprxanue yaeOHOT0 MaTepraia

Ompenenenne Moy, Packpeitue Moy o onpeaenenuto. [Ipocreiimme
YpaBHEHUS 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.
KomMOnHnpoBaHHOe 3aHATHE
Tema 14.5 IIpodeccronanbsHO-OpHEHTHPOBAHHOE COAepIKaHNE (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.

[IpomexyTrounas aTrecranus (OK3aMeH)
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Bcero:

340
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3. YcaoBusi peasiu3anum nNporpaMmMmbl 0011e00pa3oBaTeIbHOM TUCIHIIIMHBI

3.1. Jlasi peaqmu3aiiuu MPpOrpaMMbl U CHUILIMHBI 10/EKHBI OBITH MPEIYCMOTPEHBI CJIEAYHOIIHe

CHenrAJIbHbIE TOMEIeHnsT:

Peanuzanus nporpaMMbl JUCHUATIIMHBI TPEOYET HATHUUS YIeOHOr0 KaOMHETa MaTEMaTHKH.

O0opynoBanue yueOHOro KaOMHeTa:

- I0CaJIOYHBIC MECTA IO KOJIMYECTBY 00YyUaIOIIMXCS;

- paboyee MecTO MpenoAaBaTes;

- KOMIUICKT y4eOHO-HAT IS AHBIX TTOCOOHA;

- KOMIUTEKT 3JICKTPOHHBIX BUJICOMATECPHAIIOB;

- 3a/1aHUs JIJIs1 KOHTPOJIBHBIX PadoT;

- npoeccuoHaIbHO OPUEHTUPOBAHHBIC 33 JaHHS,;

- MaTepuasbl IK3aMeHa.

TexHu4eckue cpecTBa O0YUCHUS:

- MEPCOHAJIBHBIN KOMIIBIOTED C JIMIIEH3UOHHBIM ITPOrPaMMHBIM 00ECIICUYCHUEM

- POEKTOP C IKPAHOM.

3.2. UudopmanmnonHoe odecrneyeHue 00yueHust

1. [yia peanu3aiiu mporpaMmbl OMOIHOTEYHBIN (OHJ 00pa30BaTEIbHOM OpraHU3aIMK JIOJDKEH UMETh

MeYaTHbIC /WM SJIEKTPOHHBIC 00pa30BaTe/IbHbIC U HH(POPMAIIMOHHBIC PECYPChI, PEKOMEH IOBAaHHbBIC

JUTSL KCTI0JIb30BaHMs B 00Pa30BaTEIbHOM MPOIIECCe, HE CTapIIe MATH JIET C MOMEHTA HU3aHMUs.
Ilepevensb yueOHbIX u3aanuii, UHTepHET-peCypcoB, 10NMOJHUTEILHON JHTEPATYPHI:

OcHOBHbIE MCTOYHUKH:

1. bammakoB M.U. «MaremaTukay Y4eOHHMK JJIs YUPEKICHUH HAYAJIBLHOTO U CpeAHEro mpod.
oOpazoBanus. — M3maTenbekuit ieHTp «Akagemusy, 2020.

2. bammakoB M.J. MaremaTuka. 3agaunuk: yue0. mocodue A 00pa3oBaT. yUPEKICHUN HAY. U
cpen. npod. odpazoBanus.- M.: M3natenbckuii meHTp «Akamemus», 2019.

3. bammakoB M.W. Matemaruka. KHura ajs npernogaBaTesicii: Meroauueckoe mocooue mjist HITO,
CIIO. - M.: U3narenbckuii 1eHT «Akamemus», 2000 r.

4. bammakoB M.M. Matematuka. COOpHUK 3a1a4d IpodHUILHOW HAITPaBICHHOCTH: ydel. mocodne
U YAPSKIACHHUI Hay. U cpeld. npod. oOpasoBanus. — M.: U3maTenbCKuii HEHTP «AKaaeMHUsI»,
2021 .

5. T'yceB B.A. Maremaruka st mpodeccrii M CHEUANbHOCTEH COIMATBHO — SKOHOMHYECKOTO
npoduis: yaeOHUK Ast o0pa3oBar. yupexaeHuit Hau. u cpen. [Ipod. O6pazoBanus. — 4-e us.,
crep. — M.: M3gatensckuii meHTp «AkameMus», 2020.

IIOHOJIHHTC.HI)HI)IQ HCTOYHUKH:

Pypyxun A.H. , bpokosa E.B., [loypounsie pa3pabotku mo anrebpe m Hadamam aHanmuza: 10 kiacc.
—M.: BAKO, 2018.- 352 c.

Pypyxun A.H. , Iloypounsie pa3paborku mo anrebpe W Hadamam aHammza: 11 xmacc. — M.: BAKO,
2018.- 336 c..

Crynenenkast B.H.. Pemmenne 3amau mo craTucTuke, KOMOMHATOPUKE W TEOPHH  BEPOSTHOCTEH, 7 —
9 kmaccer - U3n. 2-e, uctip. — Bonrorpan: Yuautens, 2019.

Konmoropos A.H., A6pamoB A. M., dynuunsid 1O. I1.. Anrebpa u Hagana ananuza 10-11 kiace.- 13 —
e m3nanue.- M. : [Ipocsemenue, 2018.- 384

MopakoBuu A.I'. Anrebpa w Havama anammza. 10-11 wi.: B aByx wactsax. Y. 1: Yueb. ans
obmieobpazoBat. Yupexnenuii. — 6-e uzn. — M.: Muemosuna, 2019. — 375 c.: .

Mopakouu A.I'. Anredpa u Havana aHamumza. 10-11 kim.: B aByx wactsax. Y. 2: Bamaunuk s
obmeobpazoBar. Yupexaenuii. — 6-e uzn. — M.: Maemosuna, 2018. — 375 c.: uin.

Mopakosuu  A.l'., CeménoB II.B. CoGbiTusi. BepostHocTn. Cratuctudeckass o0pabOTKa JaHHBIX.
Hon. maparpadgsr k Kypcy anredpel 7 — 9 kin. o0meoOpa3. yupexaeHui. — 2-¢ u3a. — M.:
Muemosuna, 2019.- 112 c.
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4. KoHTpOJIb U OLIEHKA Pe3yJ1bTATOB OCBOEHUS 00111€00Pa30BaTeIbHO JUCHUILIUHBI

KonTpons u olieHKa pe3ysbTaToOB OCBOSHHUS 00IE00pa30BaATEIbHOM JUCIIUIUIMHEI PACKPBIBAOTCS Yepes3
JTUCIMILTMHAPHBIC PE3YJIbTaThl, HAINpPaBJICHHbIC Ha (OPMUPOBAHUE OOIMUX U TPOPECCHOHATBHBIX
KOMIISTCHIIUH 110 pa3/ieiaM U TeMaM COJIepXKaHUs yIeOHOro MaTepHaa.

Oo6mas/ npodeccuoHabHas
KOMI ETCHIUSA

Paszgen/Tema

TuIl OLIEHOYHBIX MEPOIPHUSITHS

OK 01. BeibupaTb croco0sbr
peuieHus 3a1a4y
npoghecCroHaIbHON
JeATETbHOCTH
MIPUMEHHUTEIBHO

K Pa3JIMYHBIM KOHTEKCTAM

P1,Tema 1.1,1.2, 1.3 T1-0/c,
14,15,1.6

P2 Temsr 2.1,2.2,2.3,2.4,
2.5 I-o0/c, 2.6

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

P4, Temsl 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

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-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, Temn1 9.1, 9.2, 9.3,
9.4,95

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

P 12, Temnr 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, Temsr 14.1, 14.2, 14.3,
14.4,14.5

IT-o/c, 14.6

TectupoBanue

YcTHBIN ompoc
MaTteMaTUUeCcKUi TUKTAHT
NuauBuayansHas
CaMOCTOATENbHAs paboTa
[IpencraBienue pe3yabTaToOB
MPAKTHUYECKUX padoT
3armTa TBOPUECKUX padoT
3aiuTa UHIUBUTyaIbHbBIX
ITOOCKTOB

KontponbsHas pabora
BrlimonHenre sKk3aMeHaIHOHHBIX
3aJIaHui’

OK 02. Ucmonp3oBaTh
COBPEMEHHEBIE CPEACTBA IOKCKA,
aHaJn3a U MHTEPITPETAITIT

nHboOpMaIUU, U UHPOPMALIMOHHBIE

TEXHOIIOTUH JIJISl BHITOTHEHHUSI
3a1a4 mpodeccuoHaIbHON
JEeSITeTbHOCTH

P 1, Tema 1.1, 1.2, 1.3 II-0/c,
14,15,1.6

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

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

P4, Temr1 4.1,4.2,4.3, 4.4,
45,46,4.7

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,
6.5, 6.6, 6.7

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

TectupoBanue

VYcrHbIl ompoc
MaremMaTndecKkuii TUKTAHT
NuauBumyansHas
caMOCTOATENNbHAs padoTa
IIpencraBnenue
pe3yIBTATOB
MPAKTHYECKUX padoT
3amuTa TBOpUYECKHUX paboT

3ammra MHIUBUYaTbHbIX
MIPOEKTOB

KonTponsHas padora
Brmonnenue
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6.11

P7, Temm 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, Temn1 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-
0/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

I1-0/c, 13.6

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

IT-o/c. 14.6

9K3aMEHAIIMOHHBIX
3alaHUN

OK 03. IImannpoBaTh 1
pean30BBIBATH COOCTBEHHOE
poheCCHOHATIBHOE U TUYHOCTHOE
pa3BHUTHE, IPSATPUHUMATEIBCKYIO
JESITEIBHOCTD B
npodeccruoHanbHOM chepe,
HCIIOIb30BaTh 3HAHUS 110
(brHAHCOBOI TPAMOTHOCTH B
Pa3IHYHBIX KM3HEHHBIX
CUTYaIUAX

P1,Tema 1.1,1.2, 1.3 II-o/c,
1.4,15,1.6

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

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

P4 Tems1 4.1,4.2,4.3, 4.4,
45,4.6,4.7

I1-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temnr 5.1,5.2

P 6, Temsr 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, Temst 7.1,7.2,7.3, 74,
7.5,7.6,7.7

IT-0/¢,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, Temsr 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, Temsr 11.1,11.2,11.3
IT-o/c, 11.4,11.5,11.6 T1-
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,

TectupoBanue

Y CTHBIN Oorpoc
MaremaTuyeckuii AUKTaHT
NunuBunyanbHas
caMocTosTeapHas padboTa
IIpeacraBnenue pe3ynbTaToOB
MPaKTUYECKUX padboT
3amnmura TBOPYECKUX padoT
3ammTa WHIUBU Ty aTbHbBIX
ITPOEKTOB

KonTponrHas padora
Brimonaenme sKk3aMeHAITMOHHBIX
3aJJaHuN
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14.4,145
I1-o/c, 14.6

OK 04. D¢ddexTuBHO
B3aUMOJICHICTBOBATh U
paboTaTh B KOJJICKTHBE U
KOMaH/Ie

P1,Temal.1,1.2,
1.3 [T-o/c, 1.4, 1.5,
1.6

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

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

P4, Temn1 4.1, 4.2,
43,4.4,45,46,4.7
I1-0/c, 4.8, 4.9, 4.10,
411

P 5, Temsr 5.1, 5.2
P 6, Tems1 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

P 7, Temnr 7.1, 7.2,
73,74,75,76,7.7
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, Temsnl 8.1, 8.2,
8.3,8.4,85, 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, Temsr 11.1,
11.2, 11.3 IT-o/c,
11.4,11.5,11.6 II-
o/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
IT-o/c, 13.6

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

TectupoBanue

YcTHBIN ompoc
MartemaTU4eCKU AUKTAHT
WunuBuayanbHas
CaMOCTOATENbHAs paboTa
[IpencraBienue pe3yabTaToB
MPaKTHYECKUX paboT
3armmTa TBOPUECKUX padoT
3ammTa UHIUBUyalbHbIX
MIPOEKTOB

KouTtpoasuas padora
BrImonHenne 3K3aMeHaIlMOHHBIX
3aJIaHU

OK 05. OcymiecTBiIsATh YCTHYIO B
MMUCHbMEHHYIO KOMMYHHUKAIIMIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yaeTom
0COOEHHOCTEN COILMAIBLHOIO U
KYJIBTYPHOTO KOHTEKCTA

P 1, Tema 1.1, 1.2, 1.3 [1-0/c,

14,15,1.6

P2, Temsl 2.1,2.2,2.3,2.4,

2.5I1-o/c, 2.6

P 3, Temmr 3.1, 3.2, 3.3 I1-

o/c, 3.4

P4, Temsr 4.1,4.2,4.3, 4.4,

45,46,4.7

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

P5, Temrr 5.1,5.2

P 1. Tema 1.1, 1.2, 1.3 IT-o/c,

14,1516

TectupoBanue

VYcrHbIl ompoc
MaremMaTndecKkuii TUKTAHT
WuauBuyanpHas
caMoCTosITeIbHas padoTa
[IpencraBiienre pe3yabTaTOB
MPaKTHYECKUX padoT
3amnura TBOPYECKUX padoT
3ammra MHIUBUYaTbHbIX
MPOEKTOB

KonTponrhas padora
Brimonsenne sk3aMeHamOHHBIX
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P2, Temr 2.1,2.2,2.3,2.4,
2.5 II-o/c, 2.6

P 3, Temn 3.1, 3.2, 3.3 I1I-
o/c, 3.4

P4, Temr1 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

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

IT-o/c, 6.8, 6.9, 6.10 IT1-0/c,
6.11

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

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, Temsn! 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Temn1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,

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

o/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
IT-o/c, 13.6

P 14, Temnr 14.1,
14.2,14.3,14.4,14.5
IT-o/c, 14.6P 9, Temnl
9.1,9.2,9.3,

9.4,95

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 II-

o/c, 11.7

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, Temur 14.1,
14.2,14.3,14.4,14.5
IT-o/c, 14.6

3alaHUN

OK 06. IIposiBAATE TpakIaHCKO-
MaTPUOTUYECKYIO MTO3ULUIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJCHHUE Ha OCHOBE

P 1, Tema 1.1, 1.2, 1.3 IT-o/c,
14,15,1.6

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

TectupoBanue

VYcTHbIN onpoc
MaremMaTHdecKuii TUKTAHT
WHuBuayanpHas
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TPaTUIIMIOHHBIX
O0IIICYEITOBEUECKUX IICHHOCTEH, B
TOM YHUCJIE€ C YUETOM
FapMOHU3AIMH MEXHAMOHAIBHBIX
U MEXPETUTHO3HBIX OTHOIICHUH,
MIPUMEHSTH CTaHAAPTHI
AHTUKOPPYNIMOHHOI'O TTOBEJICHUS

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

P7, Temm 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,
7.16,7.17 L P 8, Tems! 8.1,
8.2,8.3,84, 85,86

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

caMmocTosITenbHas padora
[IpencraBnenue
pe3yabTaToOB
MPAaKTUYECKUX PadoOT
3ammra TBOPYECKUX PadoOT

I1-o/c, 14.6
OK 07. CopeticTBOBaTh P 1, Tema 1.1, 1.2, 1.3 TT-o/c, | TectupoBanue
COXPaHEHUIO OKPY KaroIIei 14,15,1.6 YcTHBIN orpoc
Cpelbl, pecypcocOepekeHHIo, P2, Temnr 2.1, 2.2, 2.3, 2.4, | MaTemaTHUeCKHI AUKTAHT
MIPUMEHATH 3HaHus 00 m3meHennu | 2.5 I1-o/c, 2.6 NunuBuyansHas
KJIMMaTa, TpuHIUIE OepexauBoro | P 3, Temsr 3.1, 3.2, 3.3 TI- caMocCTosITeIbHas paboTa
MPOU3BOICTBA, 3PPEKTHUBHO o/c, 3.4 [Ipencrasienue
JIEHCTBOBATh B UPE3BBIUAMHBIX P4, Temn1 4.1,4.2,4.3,4.4, | pe3yibpTatoB

CUTyalusax

45,46,4.7

I1-°/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temsr 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, Temnt 7.1,7.2,7.3, 7.4,
7.5,76,7.7

I1-0/¢,7.8,7.9, 7.10 T1-°/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, Temn1 9.1, 9.2, 9.3,
9.4,95

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, Temsr 14.1, 14.2, 14.3,
14.4,14.5

IT-o/c, 14.6

MPaKTHYECKUX padoT
3ammTa TBOPYECKUX paboT
3aimuTa WHIUBUIYaIbHBIX
MIPOEKTOB

KonTponsnas padora
Bremonraenne
JK3aMeEHAIMOHHEBIX
3aJaHui’
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