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1. MACHHOPT PABOYEM IMPOT'PAMMBI YYEEHOI'O ITPEJIMETA
MATEMATHKA
1.1. Ob6sacTh NPpUMeEHEHHUS MPOrPAMMBI
Pabovas mporpamma y4eOHOTO mpenMeTa SBISETCS COCTAaBHOW YacThIO MPOTPAMMHO-
METOAMYECKOTO CONIPOBOXKICHUS 00pa3oBarenbHON MPOTPaMMBI (OID) CpPEAHETO
npodeccronanbHoro obpazoanust (CIIO) mporpaMMbl TOATOTOBKH CIICIUAIMCTOB CPEIHETO

3BeHa 1o cneunanbHocTu 15.02.16 «TexHonoruss MalmHOCTPOEHUS».

1.2. MecTo yueOHOTr0 npeMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHENUATUCTOB
CpeJHero 3peHa
VYueOnspiii ipeaMeT «Marematrkay sIBISETCS MpeaMeToM 00IIeo0pa30BaTEeNIbHOTO IIHKIIA

(yrnyOneHHBINH ypOBEHB).

1.3. Hesau u 3agaun y4eOHOro npeaMeTa, Tpe0OBaHUS K Pe3y/1bTATAM OCBOEHHS y4eOHOro
npeaMera
1.3.1 e yyeOHOrO0 mpeamera

Conepxxanne mnporpammbsl ydeOHOro mpeamera «MaTeMaTuKa» HaIpaBIeHO Ha
JOCTH)KEHHUE CIIETYIOLINX LIeTIeH:

— (opMHpOBaHHE IEHTPAJIBHBIX MAaTEMaTHUYECKMX IOHATUH (YUCIIO, BEJIMYMHA,
reomerpuyeckas ¢Gurypa, INepeMeHHasi, BEPOSITHOCTb, (YHKLHUSA, MPOU3BOJHAs, HHTErpan),
o0ecrneunBaroIUX I[IPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTEeMAaTUYECKOI0 00pa3oBaHMs
00yJaroIuXcs;

— nojBe/ieHre 00yJaroIuXxcs Ha JJOCTYIIHOM /ISl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKU M OKPYXKAIOLIEro MHpa, MOHMMAaHUI0 MAaTEeMAaTUKU KaK 4acTh OOLIeH KyJabTypbl
YeJI0BEUEeCTBa;

— pa3BUTHE HUHTEJUIEKTYyalbHbIX M  TBOPYECKUX CHOCOOHOCTeH oOywarommuxcs,
[103HABaTEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUH, KPUTHUHOCTH MBIIIJICHUS, HHTEpeca
K U3y4ECHHMIO MaTEMATUKH;

— popmupoBaHue  (YHKIMOHAJTBHOM  MaTeMaTH4ecKOl  I'paMOTHOCTH:  yMEHHS
pacrno3HaBaThb MaTEMATUYECKHE ACTIEKTHI B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX U MPU U3Y4YECHUU
JIPYrux y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEHN M 3aKOHOMEpHOCTEH, (GOpMyInpOBaTh
UX Ha S3bIKE MAaTeMAaTHKH U CO34aBaTb MAaTeMaTHYECKUE MOJEIH, NPUMEHSATh OCBOCHHBIN
MaTeMaTH4YECKUI anmapar Uil peUIeHUs IIPAKTUKO-OPUEHTUPOBAHHBIX  3ajad,

HUHTCPpHIPCTUPOBATE U OUCHUBATL IMMOJIYYCHHBIC PC3YJILTATHI.



1.3.2 Il;ianupyemble pe3y/abTaThl 0CBOEHHUsI y4eOHOro npeamera B coorsercteun ¢ ®I'OC

CIIO u ua ocaose ®I'OC COO

O01mue KOMNEeTEeHIMHA

ILnanupyemMsble pe3yJIbTAThI 00y4eHUSsI

Oo6mme

JAucuunauHapHbie

OK 01 Bsi6upats
CIIOCOOBI PEIIeHHs
3a1a9

PO eCCHOHATHFHOMN
NeATENEHOCTH
OPUMEHUTEITLHO

K pa3UyHbIM
KOHTEKCTaM

- TOTOBHOCTb K TPY/ly, OCO3HAHUE
LIEHHOCTH MacTepCTBa, TPYAOITIO0HE;
- TOTOBHOCTH K aKTUBHOM
eSITeIIPHOCTH TEXHOJIOTHYCCKOMN U
COLMAJIEHOW HATIPABJICHHOCTH,
CIIOCOOHOCTh WHUIIMUPOBATH,
[UTAHUPOBATh U CAMOCTOSTEIILHO
BBITTOJTHATH TAKYIO IEATCIBLHOCTD;

- HHTEpEC K pa3InyHbIM chepam
npodecCHOHANBHON eI TENBHOCTH,
OBJaJicHHE YHUBEPCATbHBIMU
yueOHBIMH [TO3HABATEIHBIMU
nelicTBUSIMU:

a) 0a30BbIC JIOTHYCCKHE ACUCTBUS:

- CAMOCTOSITENTLHO (POPMYITUPOBATE U
AKTYaJIM3UPOBATH MPOOIIEMY,
[paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYLLECTBEHHBIN
I[PpU3HAK UJIW OCHOBAHUA JIA
CpaBHEHUS, KacCu(UKAUU U
0000IIEHMS;

- OMpeNeNATh LU AeSTeIbHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTEPUH UX
TOCTIDKEHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMaTPUBACMBIX
SIBIICHUSIX

- BHOCUTh KOPPEKTUBHI B
esITelIbHOCTD, OIEHUBATH
COOTBETCTBHE PE3yIHTATOB IIEIISM,
OLIEHMBATh PUCKU TOCIEACTBUN
esITeTbHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIIILICHHE
[IpU PELICHNH KU3HEHHBIX po0ieM
0) 6a30BbIC HCCIIEOBATEILCKIC
nelicTBUS:

- BIIQJIeTh HABBIKAMH ydeOHO-
HCCIIEI0BATENBCKOM M POEKTHOM
esITeTbHOCTH, HABBIKAMH Pa3peleHUs
pobiem;

- BBIIBJISITH IPUIHHHO-CIICICTBEHHBIE
CBSI3M M aKTYaJM3UPOBATH 33ady,
BBIJIBUTATH THITOTE3Y €€ PeIICHUS,
HAXOIUTHh apTYMEHTHI JIJIS
mOKa3aTenbCcTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTphl U KPUTEPUH
[peIeHuS;

- AaHATM3UPOBATH ITOJIYICHHBIE B XOIE
[peIICHS 3a/1a4H PE3YIIbTATEI,
KpUTHYCCKH OIICHUBATH UX
TOCTOBEPHOCTH, IPOTHO3UPOBATH
M3MCHCHHE B HOBBIX YCIIOBHSAX;

-- YMETh MIEPEHOCUTH 3HAHUSA B
[T03HABATEIBHYIO U IPAKTUICCKYIO
00JIaCTH KU3HEEATCITFHOCTH;

- YMCTb MHTCIPHUPOBATH 3HAHUS U3

-BIIAJICTh METOIAMH JIOKA3aTENbCTB, ATOPUTMAMH
pelieHus 3a1a4; yMeHHe (opMyaHpOBaTh
OTpeieNICHHs, aKCHOMBI M TEOPEMBI, TPUMEHSTh
MX, IPOBOJUTD JI0Ka3aTEIbHBIC PACCY)KICHHS B
XOJIe peIleHYs 3a/1aY;

- YMETh OMEPHPOBATH MOHITHIMH: CTEIICHb YUCTIA,
morapudm 4cia; yMEHHE BBITIOIHATH BBIYUCICHHE
3HAUCHHIA 1 PeoOpa3OBaHUs BBIPAKEHHUH CO
CTereHsMH U Jorapudmamu, mpeodpa3oBaHusl
POOHO-palOHATBHBIX BBIPAYKCHHI;

- YMETh OMEPHPOBATH MOHITHSIMHU: PAllHOHAIIBHBIE,
MppalMoHaNbHbIe, TOKa3aTeNbHbIe, CTEIICHHbIE,
orapuGMIYecKre, TPUrOHOMETPHIECKHE
YPAaBHCHUS 1 HEPABCHCTBA, UX CUCTEMBI;

- YMETh ONEepUPOBATH MOHATHAMU: (PyHKIUS,
HerpepbIBHAS (YHKIINS, TPOU3BOIHAS,
epBooOpa3Hasi, OpeIeNICHHbIH HHTETPAJ;, YMETh
HAXOANTH MIPOM3BO/IHBIE dJIEMEHTAPHBIX (YHKIINH,
HCIIOJIb3Ys CIIPABOYHBIC MaTE€pHUAJIbI; UCCIIEA0BATH
B IIPOCTEHINNX Cllydasx (YHKLHN HA
MOHOTOHHOCTbB, HAXOJUTh HANOOJIbLINE U
HauMEHbLINE 3HaYeHNs (QYHKLMA; CTPOUTh
rpaduKy MHOTOWICHOB C UCIIOJIB30BAaHUEM
arnapaTa MaTeMaTHYECKOI'0 aHAIN3a; IPUMEHSTh
POM3BOIHYIO [P PEIICHUH 3a1a4 Ha JIBIDKCHHE;
peraTh NPaKTHKO-OPUEHTHPOBAHHbIE 3a1a4y Ha
HanOONbIINE U HANMEHBIINE 3HAYCHUS, Ha
HAaXOKICHHE IIyTH, CKOPOCTH M YCKOPEHHS;

- YMETb ONEPHPOBATH MOHATUAMU: PALIOHATIbHAS
(byHKIMS, TTOKa3aTenbHast QYHKIIHS, CTEIICeHHAS
(byHKIWS, ToraprudMuueckas GyHKIMS,
TPUTOHOMETPHYECKHE (PYHKLUH, OOpaTHBIE
(DYHKIMH; yMEHUE CTPOUTH IPaUKU U3ydIEeHHBIX
(b yHKIMI, UCIIOJIb30BATh TPaUKK MPU U3YUCHUH
MPOLIECCOB U 3aBUCUMOCTEH, IIPH PEIICHUH 33124
U3 IPYruX y4eOHbIX MMPEIMETOB H 33/1a4 U3
peabHON JKM3HH; BEIPAXKATh POpMYyIaMU
3aBHCHMOCTH MEX]y BETUYMHAMU;

- YMETh pelIaTh TEKCTOBBIE 3a1a4H Pa3HbIX THIIOB
(B TOM YHCIIe Ha TIPOLICHTHI, JOJIK U YaCTH, Ha
nBIDKEHKE, paboTy, CTOMMOCTH TOBAPOB M YCIYT,
HaJIOTH, 33/1a9K U3 00JIACTH yNPaBJICHHS JIMYHBIMH
1 ceMeHHBIME (pHAHCAMM); COCTaBIISTh
BEIPaKCHUS, YPAaBHEHHUS, HEPABEHCTBA U HX
CHCTEMBI 10 YCIIOBHIO 3aJ1a4H, HCCIIEI0BATh
MONTy4EeHHOE PELICHHE U OLICHHBATh
MpaBIONOIOOHOCTE PE3YIIBTATOB;

- YMETh ONEPHPOBATH MOHIATHIMH: CpeIHEe
apudMeTHuecKoe, MeJuaHa, HanOoJbIIee U
HavMeHbLIee 3HAUCHHS, pa3MaXx, ICIePCHs,
CTaHJAPTHOE OTKIIOHEHUE YUCIIOBOTO HaOO0pa;
YMETh H3BJIEKaTh, HHTEPIIPETHPOBATh
MH(DOPMALIUIO, TIPEACTABICHHYIO B Ta0JIMLaX, Ha
nuarpamMMax, rpadukax, OTpa)arollyro CBOHCTBa
[PEATBHBIX MPOLIECCOB U SIBJICHHIA; PENCTABIATh

MH(POPMAINIO C IOMOIIBIO TAOJIHII U THaTrpaMM;
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[PA3HBIX MPEIMETHBIX 00JIACTEH;

- BBIJIBUTaTh HOBBIE UJEH, IIpejiarath
OpUTMHANILHBIE MTOJIXO/Ibl U PEILICHHUS;
1 CLIOCOOHOCTH UX HCIIOIb30BAHUS B
MO03HABATEJIHLHOH U COIMAILHON
MpaKkTUKe

MCCIIENIOBATh CTATHCTHYECKUE JJAHHBIE, B TOM
qrcIe C MPUMEHEHNEM Tpa@UIecKiX METOI0B U
9JIEKTPOHHBIX CPEJICTB;

- YMETh OTIEpUPOBATH MOHATHAMU: CITyJaiHBINA
OITBIT U CITy4aiiHOE COOBITHE, BEPOSITHOCTD
CITy4alfHOTO COOBITHS; YMETh BHIYUCIISTH
BEPOSITHOCTD C UCTIONIb30BAHUEM TPAPUIECKIX
METOJI0B; IPUMEHSTH (POPMYIIBI CIIOKEHHUS U
'YMHOKEHUSI BEpOSITHOCTEH, KOMOMHATOpHBIE
(bakTBI M (POPMYITBI ITPU PEILICHUH 3a/1ady;
OLICHUBATh BEPOSTHOCTH PEaJIbHBIX COOBITHH;
3HAaKOMCTBO CO CIIy4aliHBIMH BEIMYNHAMH; YMEHHE
MPUBOANTH IPUMEPHI TIPOSIBIICHUS 3aKOHA
OOJTBIINX YMCEN B IPUPOTHBIX M OOIECTBEHHBIX
SIBJICHUSIX

- YMETh ONEpUPOBATH MOHSATHIMH: TOUKA, TIpsIMasi,
[IOCKOCTbh, POCTPAHCTBO, IBYIPaHHBIN YTod,
CKpEIIUBAIOLINECS MPSMBbIE, MAapaJUIEIBHOCTD U
MepIeHANKYISIPHOCTD NPSIMBIX U INIOCKOCTEH, Yo
MEKy IPSMBIMH, YOIl MEKIY IPAMOK U
[IOCKOCTBIO, YI'OJI MEXAY INIOCKOCTSIMH,
[PAcCTOsIHME OT TOUKH JIO TUIOCKOCTH, PACCTOSIHUE
MCEXKAY IIPAMBIMHU, PACCTOAHUEC MEKIY
TUIOCKOCTSAMU; YMETh UCIIOJIb30BAaTh IIPU PEIICHUU
3a/1a4 M3y4eHHbIe (PaKThl 1 TEOPEMBI
TUIAHUMETPUU; YMECHUE OLICHNBATh Pa3MEPhL
00BEKTOB OKPYXKAIOIIETO MUPA;

- YMETb ONEPHPOBATh MOHATUAMU: MHOTOT PAHHUK,
CeueHHe MHOTOrPaHHMKA, KyO, IapajuieNenures,
npu3Ma, MUpamMuia, purypa v moBepXHOCTh
BpaIleHUs, TWINHAD, KOHYC, 1ap, cdepa, ceueHus
(burypsl BpameHus, INIOCKOCTh, KacaloIasics
cepbl, TMINHAPA, KOHYCa, IIIOMAlb IOBEPXHOCTH
UpaMUbL, IPH3MBL, KOHYCa, IUIHHAPA, IUIOMAb
cdepbl, 00beM Ky0a, MPSIMOYTOIEHOTO
apajuiesenunena, MpaMuIbl, PU3MBL,
[MIMHpa, KOHYCa, [Iapa; yMEeHHe H300paxaTh
MHOI'OTPAaHHUKH ¥ IOBEPXHOCTH BpAILCHHs, HX
CEUCHHS OT PYKH, C TOMOIIBIO YEePTEHHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CPEIICTB; YMEHHE
[Pacrio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMETh
[pPacrio3HaBaTh MMPaBHJIbHbIE MHOIOTPaHHHUKH;

- YMETh OIIEPHPOBATH MOHATUSIMU: JBIKECHUE B
MIPOCTPAHCTBE, MOJO0HBIE PUTYPHI B
POCTPaHCTBE; MCIIOIb30BATh OTHOIICHHUE
TUTOIIA I TIOBEPXHOCTEH M 00BEMOB MTOJOOHBIX
(huryp Tpu perieHun 3a1ad;

- YMETb BBIYHCIISTH TEOMETPHICCKIE BETTMIMHBI
(AmIHA, YTOI, TUIOMAb, 00bEM, IDIOMIATh
MMOBEPXHOCTH), UCIIONB3YS H3yICHHBIE POPMYITBI U
METOJIBI;

- YMETh OIEPHPOBATH MOHATHSAMU: MPSMOYTOIbHAS
CHCTEMa KOOPJHMHAT, KOOPAWHATHI TOYKH, BEKTOD,
KOOPIMHATHI BEKTOPA, CKAISIPHOE IIPOM3BEICHHE,
YTOJT MEXIy BEKTOPaMH, CyMMa BEKTOPOB,
[PON3BEICHIE BEKTOPa HA YUCII0; HAXOIUTH C
MTOMOIIBI0 M3y9EHHBIX (pOPMYIT KOOPANHATHI
CepEeMHBI OTPE3Ka, PACCTOSTHAE MEXIY IBYMS
TOYKAMH;

- YMETh BBIOMpPATh TOIXOIAIINI N3YdEHHBIN METO
IS pereHus 3a/1auu, pacno3HaBaTh
MaTeMaTHIecKre (GaKkThl 1 MaTEMaTHIECKHE
MOJIENTH B TIPUPOJIHBIX M OOIIECTBEHHBIX SIBIICHUSIX,




B MICKYCCTBE; YMETh IIPUBOANTH MPUMEPHI
MaTEeMaTUYECKUX OTKPBITHI POCCHMCKOHN U
MUPOBOM MaTeMaTHYECKON HaYKH;

- YMETh OTIEpHUPOBATH IMOHATHSIMHU: OIPEACICHHUE,
aKCHOMa, TeopeMa, CIEACTBHE, CBOHCTBO, IPU3HAK,
TOKa3aTeNbCTBO, PAaBHOCHIIBHBIE (DOPMYITUPOBKH;
yMeTb hopMyITHUpOBaTh 0OpaTHOE U
MPOTHBOIOJIIOKHOE YTBEPXKICHHE, IPUBOINUTH
PUMEPHI 1 KOHTPIIPUMEPHI, UCTIONB30BaTh METO]]
MaTeMaTUIeCKO WHTYKIUH; IPOBOAUTD
MoKa3aTeNnbHBIE pacCyKISHHUS TP PELICHUH 3aad,
OLICHUBAThH JIOTUUECKYIO MPAaBHIHLHOCTD
[PacCyXICHUH;

- YMETh ONIEpUPOBATH MOHSATHIMH: MHOXKECTBO,
[MOZIMHOKECTBO, OIEpaIK HaJl MHO)KECTBAMH;
YMETh UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anrmapar JUisl ONHMCaHUs peajbHBIX MTPOLIECCOB U
SIBJICHUIA TIPY PELIEHUH 3a]1ay, B TOM YHCIIE U3
Mpyrux yueOHBIX TPEIMETOB;

- YMETh ONIEpUPOBATH MOHSATHAMU: Ipad, CBAIHbIH
rpad, 1epeBo, UK, Tpad Ha IIOCKOCTH; YMETh
3a/1aBaTh M ONKMCHIBATH Ipadbl pa3TMuHBIMU
crioco0aMi; UCTIONB30BaTh Ipadbl MU peleHAH
3amady;

- YMETb CBOOO/IHO ONIEPUPOBATH MOHSATHUIMHU:
COueTaHue, MepecTaHOBKa, YNUCIIO COYETAaHHH,
JHCIIO IIEpECTaHOBOK; OnHOM HbroToHa; ymeHue
NpUMEHATH KOMOMHATOPHBIE (DaKTHI U
paccy>XIeHUs Ul peLleHus 3a1a4;

-yMETb ONEPUPOBATh NOHATHIMHU: HaTypaJbHOE
YHCIIO, 1IEI0€ YHCII0, OCTATOK IO MOAYIIIO,
[pallOHATIBHOE YHCII0, UPPALIOHAIBHOE YHUCIIO,
MHO)KECTBA HAaTYpPaJIbHBIX, IIE/IbIX, PALIHOHAIBHBIX,
IEeHCTBUTEIBHBIX YHCEIT; yMETh HCIONb30BaTh
MIPU3HAKU AETMMOCTH, HAUMEHBIIUH O0IIHit
enuTens U HaMMEHbIee o0I1ee KpaTHoE,
anropuT™ EBKINIa npu perieHny 3a1ay;
3HAKOMCTBO C Pa3JIMYHbIMU TO3ULIHOHHBIMU
CHCTEMaMH CUHCIICHUS;

- YMETb CBOOOIHO ONIEPUPOBATH MOHITUAMHU:
CTEIIEHB C IIEIBIM NT0Ka3aTeNeM, KOPEHb
HATypaJIbHOW CTETEHH, CTENEHb C PAIlIOHATIBHBIM
[OKa3aTeJIeM, CTETICHb C JEHCTBUTEIBHBIM
(BeIIeCTBEHHBIM ) TIOKa3aTelNeM, Jorapudm Jucia,
CHHYC, KOCHHYC M TAHT'€HC IIPOU3BOJILHOTO YHCIIA;
- YMETh ONIEPUPOBATH MOHATHAMH: TOXKIIECTBO,
TOXJIECTBEHHOE TIpeoOpa3oBaHue, ypaBHEHNE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUH U HEPaBEHCTB,
[PAaBHOCHJIBHOCTH YPaBHEHHI, HEPABEHCTB U
CHCTEM, pallOHAIbHbIE, PPAIIMOHABHBIC,
[OKa3aTeIbHbIC, CTETICHHBIE, JIOTapu(MIIECKue,
TPUTOHOMETPUYECKHE yPABHEHNS], HEPABEHCTBA 1
CHCTEMBI; YMETh PeIlaTh YPaBHEHNS, HEPAaBCHCTBA
1 CHCTEMBI C IOMOIIBIO Pa3INYHBIX IIPUEMOB;
penaTe ypaBHEHUs, HEPABEHCTBA U CHCTEMBI C
MapaMeTpoM; TIPHUMEHSTh YpaBHEHHs, HEPABEHCTBA,
VX CHCTEMBI JJIsl pELICHHS MaTeMaTHUECKUX 3a71ad
1 337124 M3 Pa3IMYHbIX 00nacTell HayKH 1
[peabHOM KU3HH;

-yMeTb CBOOOTHO OTEPHUPOBATH IIOHATHAMHU:
rpaduk GyHKIMH, oOpaTHas QyHKIHS,
KOMITO3HIA (QYHKIMH, TUHEIHAS QyHKIuS,
KBaZpaTH4Has QyHKIMS, CTeneHHass QYHKIHS C




[1eJIBIM TTOKa3aTelleM, TPUTOHOMETPUIECKHE
(hyHKIMH, 0OpaTHBIE TPUTOHOMETPHYECKHE
(YHKLIMH, TOKa3aTeNIbHAS U JIorapupMUUecKast
(hYHKITNH; yMETh CTPOHUTH TPpadUKy (yHKIHH,
BEITIONTHATH TPeoOpa3oBaHus TpauKOB (yHKITHIA,
-yYMETb MCIOJIb30BATh IPpauKy QyHKIMIA 15T
M3y4EeHUs [IPOLIECCOB U 3aBUCUMOCTEH MpH
[pEeLIeHNH 3a/1a4 U3 IPYTrUX y9eOHBIX NMPEAMETOB
13 peasbHOM KU3HU; BEIpaXKaTh (POpMyIaMu
3aBHCHMOCTH MEXAY BEIUYNHAMU;

- YMETb CBOOO/IHO ONIEPHUPOBATH MOHSITHUIMHU:
YETHOCTh (YHKIIUH, TEPHOTMIHOCTD HYHKIIUH,
OrpaHU4YEeHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(hyHKIMH, SKCTpeMyM (YHKIMH, HauboblIee 1
HarMeHbIIIee 3HaYeHHs (DYHKIIUH Ha TPOMEXKYTKE;
YMETh IIPOBO/INTH UCCIEOBaHNE QYHKIINH; YMETh
MCIIOIb30BATh CBOMCTBA M rpaduku GpyHKIUHA 115
peleHys ypaBHEHUH, HEPABEHCTB U 33124 C
apameTpami; U300pakaTh Ha KOOPIUHATHOM
[IOCKOCTH MHOYKECTBA PELICHUI ypaBHEHUH,
HCPABCHCTB U UX CHCTEM,

- YMETh CBOOO/IHO ONIEPUPOBATH MOHATHUIMHU:
[OCIIEI0BATENLHOCTD, apr(MeTHIecKast
porpeccusi, FreOMeTprYecKas IporpeccHs,
0eCKOHEUHO yOBIBaroIas reOMeTpHYecKas
porpeccusi; yMeTh 3a/1aBaTh
[0CJIEA0BATEIBHOCTH, B TOM YHCIIE C TIOMOILBIO
[PEeKYpPEHTHBIX (hopMyIT;

- YMETb ONEPHPOBATh MOHATUAMU: HETIPEPHIBHOCTD
(yHKIMH, acUMIITOTHI rpaduka QyHKIMH, TIepBast
1 BTOpasi IPOU3BOAHAS (DYHKIMH, TE€OMETPUYECKHUIT
1 pU3MYECKHIA CMBICI TPOU3BOTHOM,
nepBooOpa3Hasi, ONpeieNeHHbIH HHTErpaj; yMeTh
HAXOJWUTh ACUMIITOTHI rpaduka QyHKIMU; YMETh
BEIYHCIISITH IPOU3BOAHBIE CYMMBI, IIPOU3BENICHUS,
YaCTHOTO M KOMIIO3ULMH (DYHKIUH, HAXOAUTb
YpaBHEHHE KacaTelbHOM K rpaduky (yHKIHY;
YMETh HCIIOb30BATh IPOU3BOAHYIO UL
piccreioBaHus (QYHKIMH, 1T HaXOXKICHHS
HAWTYYIIEro PEIeHUs] B IPUKIAIHBIX, B TOM YHCIIe
COLIMATBHO-9KOHOMHYECKUX U (PU3NUECKUX
3aavax, JUIsl ONpeNeIeH s CKOPOCTH H YCKOPEHNS;
HAXOIUTP IUIOMIAIN U 00bEMBI (QUTYP C TIOMOIIBIO
MHTETpajia; IPHBOJUTH IPHMEPHI
MaTeMaTHIECKOI0 MOJEIUPOBAHHS C IIOMOIIBIO
M depeHnranbHBIX ypaBHEHHIA;

- YMETh OIIEPHPOBATH MOHATHUAMH: KOMIUIEKCHOE
YHCITI0, CONPSDKEHHBIC KOMIUIEKCHBIE YUCIa,
MOJIYJIb M QpTyMEHT KOMIUIEKCHOTO Yucia, (opma
3aIiCH KOMITIEKCHBIX YHCeN (TeOMeTpHYecKasi,
TPUTOHOMETpHUIECKAs U anredpandeckas); yMeTh
MPOM3BOIUTE apH()METHICCKHE TSUCTBUS C
KOMIIJICKCHBIMH YHCIIaMHU; TIPUBOAUTE TIPUMEPEI
MCIIOJIE30BAHNS] KOMIUIEKCHBIX YHCEIT;

- YMETb CBOOO/IHO ONIEPHUPOBATH MOHSITHIMHU:
cpenHee apudMeTHIecKoe, MeraHa, HanoobIee
1 HarMEHbIIee 3HAUCHUsI, pa3Max, TUCIIePCHs,
CTAaHJAPTHOE OTKIIOHEHUE JUTS ONUCAHHS YUCITOBBIX
TAHHBIX; YMETh UCCIIECIOBATh CTATUCTHYCCKUEC
TaHHBIE, B TOM YUCIIE C IPUMEHEHHEM
rpaduieckux METOJOB H 3JIEKTPOHHBIX CPEIICTB;
rpaduIecku NCCIIeT0BaTh COBMECTHBIC
HAOJIOJICHHS C IOMOIIBIO IUArPaMM PAacCEHBaHHUS




1 JINHEWHOW perpeccuy;

- YMETh HaXOAHUTh BEPOSITHOCTH COOBITHI C
MCII0JIb30BaHUEM IpauecKuX METO/IOB;
MIPUMEHSTD ISl petieHust 3a1a49 (GopMyITsl
CIIOXKCHUS 1 YMHO)KEHHS BEpOSTHOCTEH, (hopMyTy
[MOJTHOM BeposTHOCTH, hopMmyny bepHysuim,
KOMOHMHATOpHBIE (DaKTHl U (POPMYJIBI; OLIEHUBATH
BEPOSITHOCTH PEaIbHBIX COOBITHH; YMETh
OIepUpOBaTh MOHATHAMH: CITydaiHasi BeNU4MHa,
pacrpeseieHue BepOoATHOCTEH, MaTeMaTUIECcKOe
0XXHMJaHUE, THUCIIEPCUs] U CTaHIapTHOE OTKJIOHEHUE
CITydaliHOM BENMYMHBI, QYHKIMH pacnpenesieHus 1
[UIOTHOCTH paBHOMEPHOTO, ITOKA3aTelIbHOTO U
HOPMAJIEHOT'O pacipe/ielieHHi; yMETh
MCII0JIH30BaTh CBOMCTBA M3Y4EHHBIX
pacrpeneneHuil 1s peleHus 3a1a4; 3HaKOMCTBO ©
MOHATUSMU: 3aKOH OOJIBIINX YHCEN, METOJIBI
BHIOOPOYHBIX MCCIIEI0BAHUI; YMETh IPUBOANUTD
[PUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIINX YUCEN B
IIPUPOJHBIX U O6I_HCCTBCHHLIX SIBJICHUAX
- YMETh CBOOO/IHO ONIEPUPOBATH MOHSATHUIMHU:
TOYKa, psiMast, TTIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyd, TUNIOCKUHI Yroi, JBYTpaHHbIA yrod,
TPEXIPaHHBIN YTOJI, IEPECEKAOIIHECS,
MapauiebHbIe U CKPEIMBAIOIINECS TIPSIMBIC,
MMapaJJICJIbHOCTD U IEPIICHANKYIIAPHOCTD MIPSAMBIX
U IJIOCKOCTEH, yroJl MEXAy NPSMBIMH, YTOJ MEXIY
[PSIMOH U TIOCKOCTBIO, YTOJl MEXLY TNIOCKOCTSIMU;
YMETb HUCIIONIb30BaTh MIPU PELLICHUH 3a/a4
M3ydeHHbIE (DaKThI ¥ TEOPEMBI [NIAHUMETPHH;
YMETb OLIEHHBATh pa3Mepbl 00bEKTOB B
OKpY’KaIOIIeM MHpPE; YMETh ONIEPUPOBATh
MOHATUSIMU: MHOTOIPaHHUK, CEUCHUE
MHOTOI'paHHUKA, TPaBWIbHBII MHOTOIPaHHHUK,
npr3Ma, MIpamMuaa, Gpurypa v IoBepXHOCTh
BpallleHUs, IIMHAP, KOHYC, 1ap, cdepa,
[pa3BepTKa MOBEPXHOCTH, CEUEHHs KOHYyca U
[MJIMHApPA, TapauIebHbIE OCH WX OCHOBAaHHIO,
CeUeHHe IIapa, INIOCKOCTh, Kacatommasics cepsl,
[MJIMHAPA, KOHYCa; YMETh CTPOUTH CCUCHUE
MHOTOIpaHHUKA, H300pakaTh MHOTOTPaHHUKH,
(burypbl ¥ IOBEPXHOCTH BPAIIECHHS, NX CEUCHUS, B
TOM YHCIIE C TIOMOIIBIO AIEKTPOHHBIX CPEIICTB;
YMETh IIPUMEHSTH CBOHCTBA T€OMETPUIECKUX
(buryp, CAaMOCTOSITENBHO (POPMYITHPOBATH
OIPEEIEHIS N3ydaeMbIX (DPUTYp, BEIABUTATh
THITOTE3BI O CBOMCTBAX M MPU3HAKAX
reoMeTpUIecKuX (hUTyp, 0OOCHOBBIBATH WIIH
OIIPOBEPraTh UX; YMETh MPOBOANTH
KIIaCCU(UKAIIIO (PUTYp 10 Pa3THIHBIM
MpU3HAKaM, BBITIOIHATH HEOOX OJJIMBbIE
TOTIOJTHUTENIBHBIE TTOCTPOCHHUS;

- YMEeTh CBOOOIHO ONIEPHPOBATH MOHSITHSIMH:
rromanb GUrypel, 006eM (GUTYpHI, BETHIMHA yTIa,
[pacCTOsIHME OT TOUKH JI0 TUIOCKOCTH, PACCTOSIHUE
MEXKIY MPSIMBIMH, PACCTOSHIE MEXKAY
[UIOCKOCTSIMH, IOk chephl, IIOMmab
[TOBEPXHOCTH MTHPaMHUIbI, MPU3MBI, KOHYCA,
[MJTMHAPA, 00beM Ky0a, PSIMOYroIbHOTO
Mapauiesenuesia, MIpaMuIbl, MPU3MBbI,
[MJIMHAPA, KOHYCa, [1apa; yMETh HaXOJUTh
OTHOIIEHHE 00BEMOB MOJJOOHBIX (UTYD;

- YMeTh CBOOO/IHO ONIEPUPOBATH MOHSITHIMHU:




IBIDKEHNE, TTapaluIeNIbHBIN IepeHoc, CHMMETpPHS Ha
[UIOCKOCTH U B TIPOCTPAHCTBE, TTOBOPOT,
peoOpa3oBaHue 000, TTOI00HEIE (UTYpEI;
YMETh pacro3HaBaTh paBHbIC U MMOJ00HBIE GUTYPHI,
B TOM YHCIIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMETh HUCTIONIb30BaTh FTEOMETPUUECKHE OTHOIICHUS,
HaXOJNTh TEOMETPUYECKUE BEIMUMHBI (JITMHA,
YTOJ1, TUTOIIA b, 00BEM) IIPH PEIICHUY 3a/1a4 U3
Mpyrux y4eOHBIX IPEIMETOB U U3 peabHON
DKI3HH;

- YMETb CBOOO/IHO ONIEPHUPOBATH MOHSITHUIMHU:
MpSIMOYTOJIbHASL CHCTEMa KOOPANHAT, BEKTOD,
KOOpAMHATHI TOYKH, KOOPJIMHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOM3BE/ICHNE BEKTOpA Ha YHUCIIO,
[pa3ioKeHue BEKTopa 110 0a3ucy, CKaIspHOe
MpON3BE/IEHNE, BEKTOPHOE NIPOU3BEACHHE, YTOJ
MEXY BEKTOPaMH; YMETh MCITOIb30BaTh
BEKTOPHBIN 1 KOOPAWHATHBIN METOI JUTS PEIIeHHs
reoOMEeTPUUYECKHX 3a]a4 U 33/1a4 IPYTHX YIeOHBIX
MPCAMCETOB; ONICPUPOBATH MOHATHUAMU: MaTpPHUIla
2x2 u 3x3, onpenenuTenb MaTPHUIIBL,
reOMETPUUYECKUI CMBICIT OTIPE/ICIIUTEINSE;

- YMETb MOJEIUPOBATH PEAIbHBIE CUTYAIIUU Ha
A3BIKC MATEMATHUKH; COCTABJIATH BbIPpAXKCHUS,
YPAaBHCHUSI, HEPABECHCTBA U UX CUCTEMBI 110
YCIIOBHIO 33]1a4¥, UCCIIE/IOBATh TIOCTPOCHHBIE
MOJIENH C UCIIONB30BaHUEM ammapara anreOpsl,
MHTEPIIPETUPOBATh NOMYIEHHBIH pe3ysbTar;
CTPOUTH MaTEMaTHYECKHUE MOZENH C TIOMOILBIO
reOMETPUUYECKUX MOHATHII U BEIMYMH, pellaTh
CBSI3aHHBIC C HUMH NPAKTHYECKHE 3aauH;
COCTaBIIAITh BEPOATHOCTHYIO MOJETb U
MHTEPIIPETUPOBATh NOMYIEHHBIH pe3ysbTar;
pelaTh NPUKIaIHbIE 3a1a91 CPEICTBAMU
MaTeMaTHIECKOr0 aHAJM3a, B TOM YHUCIIe
COLIMATbHO-9KOHOMHIYECKOT0 U (PU3NIECKOTO
XxapakTepa;

- yMETb BEIOMPATh MOIXOISAIINI METO IS
pEIIeHNS 3aJa4l; TOHUMaHNe 3HAYHMOCTH
MaTeMaTHKH B M3Y4EHHHU IIPUPOJHBIX U
0OLIECTBEHHBIX TPOLIECCOB U SBJICHHMIT; yMEHHE
[PacIioO3HABATh MPOSBIICHHE 3aKOHOB MaTEMATHKU B
MCKYCCTBE, YMETh IIPUBOIUTE IIPUMEPEI
MaTeMaTHYECKUX OTKPBITUN POCCUIICKON U
MHPOBOI MaTEMAaTHYECKON HayKu

OK 02 Hcmnonb3oBath
COBpEMEHHBIE CPEICTBA
MoKCcKa, aHajIn3a U
MHTEPIIPETALN
MHPOPMALINH, U
MHPOPMAINOHHBIC
TEXHOJIOTUH IS
BEITIOJTHEHHS 3314
MpodeCCHOHATHHON
eI TeNTbHOCTH

B o0racTi IEHHOCTH HAYIHOTO
[TO3HAHU:

-c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U
0OIIIECTBEHHON MTPAKTHKH,
OCHOBAHHOI'O Ha JUAJIOre KYJIBTYD,
CIOCOOCTBYIOIETO OCO3HAHHIO CBOETO
MecTa B MOJHUKYITYPHOM MHPE;

- COBEPIIICHCTBOBAHUE S3BIKOBOH U
UUTATEECKOW KYJIBTYPHI KaK CPEICTBA
B3aMMOJICHCTBHS MEXTY JIFOIbMU H
[TO3HAHUS MHPA;

- OCO3HAHHE [ICHHOCTH HAYIHOH
IeATeILHOCTH, TOTOBHOCTh
OCYIIECTBIIATH MMPOSKTHYIO U
MICCITEIOBATEILCKYIO JICITEITBHOCTh

MHAWBU1YaJIbHO U B I'DYIIIIC.

- YMETh OIIEPHPOBATH MOHATHUAMH: PALIOHATIbHAS
(hyHKIHS, TIOKa3aTeNbHas (PYHKITUS, CTeTIeHHAs
hyHKTIMS, TorapudMudecKkas QyHKITHS,
TpUrOHOMETpHUYecKre (YHKINH, 0OpaTHBIC
(hYHKIIMN; yMETh CTPOUTH TPapUKN H3yICHHBIX
(hYHKIIHI, HCIIOTR30BATh TPAGUKH MPH H3YICHUH
MPOLIECCOB U 3aBUCUMOCTEH, NIPH PEIICHUH 3a/1a4
U3 IPYruX y4eOHBIX MPEIMETOB U 33/1a4 13
PeabHOU JKM3HH; BEIPAXKATh POpMYIaMU
3aBHCHMOCTH MEXy BETMUNHAMUY;

- YMETh OTIEpHUPOBATH MOHATHAMH: TOXKJIECTBO,
TOXJIECTBEHHOE TIpeoOpa3oBaHne, ypaBHEHNE,
HEpPaBEeHCTBO, CHCTEMa YpaBHEHUH U HEPAaBEHCTB,
[PaBHOCHJIBHOCTH YpaBHEHHI, HEPABEHCTB U
CHCTEM, pallOHAIbHbIE, HPPALIMOHAIIHEIE,
MOKa3aTelbHbIE, CTETICHHBIE, JIOTapu(MIIecKue,
TPUTOHOMETPUUECKHUE yPaBHEHUS], HEPABEHCTBA 1

CUCTCMbI; YMCTb pCIIATh YPABHCHHW A, HCPABCHCTBA
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OBnaneHne YHUBEPCATbHBIMU
y4eOHBIMH TIO3HABATEILHBIMH
eMCTBUAMU:

B) pabora ¢ uH(pOpMaIei:

- BJIaICTh HABBIKAMU MONTYYCHHS
MHOOPMAIIMK U3 UCTOYHUKOB Pa3HBIX
THITOB, CAMOCTOSITEIIHLHO OCYIIECTBIISITH
[OWCK, aHAJIN3, CUCTEMATH3ALUIO U
MHTEpIpETaluio HHPOpMaIUU
[Pa3IUYHBIX BUIIOB U (hOpM
[Ipe/ICTaBIICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX
(dopMaTax ¢ yueToM Ha3HauUCHUS
MH()OPMALIMK U LIEJIEBO ayJUTOPHH,
BHIOMpast ONITHUMANIBHYIO (popMy
NpeICTABIICHUS U BU3YalH3allnHy;

- OLICHMBAThH JIOCTOBEPHOCTH,
JIETUTUMHOCTH H(OpMaIuy, ee
COOTBETCTBHE MIPABOBBIM M MOPaJIbHO-
PTHUYECKUM HOpMaM;

- HCIIOJIb30BATh CPE/ICTBA
MH(OOPMALIMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH B
PEIICHH N KOTHUTHBHBIX,
KOMMYHHKATHBHBIX
OpraHM3alOHHBIX 3334 C
coOuroieHreM TpeboBaHUH
SPrOHOMUKH, TEXHUKH 0€30IaCHOCTH,
UTHEHBI, pecypcocOepexeHs,
[PAaBOBBIX M 3THYECKUX HOPM, HOPM
MH()OPMALIMOHHOH 6€3011aCHOCTH;

- BJIaJ€Th HABBIKAMHU PACIIO3HABAHUSA U
3anuThl HHPOpPMAIHH,
MH(pOpPMAIMOHHOI 6e3011aCHOCTH
JIMYHOCTH

U CHCTEMBI C TIOMOIIIBIO PA3JIMYHBIX IPHEMOB;
penaTh ypaBHEHUs, HEPABEHCTBA U CHCTEMBI C
MapamMeTpoM; IPUMEHSTh YpaBHEHUsI, HEPaBEHCTBA,
X CHCTEMBI JUTS PEIICHHS MaTeMaTHYESCKHX 33714
W 33724 U3 Pa3IUYHbIX o0JiacTel HAayKu U
[peabHOM JKU3HH,

- YMETh CBOOO/IHO ONIEPUPOBATH MOHSITHIMHU:
IBIDKEHNE, TTapaluIelIbHbII epeHoC, CHMMETPHS Ha
[UIOCKOCTH U B IIPOCTPAHCTBE, ITOBOPOT,
npeoOpa3oBaHue MO00Ms, TTIOI00HEIE (DUTYPEI;
YMETh pacro3HaBaTh paBHbIEC U MMOJ00HBIE (UTYPHI,
B TOM YHCIIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMETh HUCIIOJIb30BaTh FEOMETPUUECKHE OTHOIIICHUS,
HAXOZNTh FEOMETPUYECKHE BETMUUHBI (JUTHHA,
YToJ1, TUIOIIA b, 00BEM) MPH PEIICHUH 33129 U3
pyrux ydeOHBIX IPEIMETOB U U3 peabHON

DPKH3HH

OK 03 IImanupoBaTh u
[pean3OBLIBATH
COOCTBEHHOE
npodeccroHanbHOE U
ITTYHOCTHOE Pa3BUTHE,
MpeIPHHIMATENBCKYIO
e TeNbHOCTD B
podeCCHOHATHHOMN
cdepe, HCIIOTH30BATH
3HaHMS 110 (PUHAHCOBOM
PaMOTHOCTH B
[Pa3IIMYHBIX )KU3HEHHBIX
CHTYaLUsX

B ob6nacti 1yXx0BHO-HPaBCTBEHHOTO
BOCITUTAHMS:

-- C(HOPMHUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHUS, STUIECKOTO TIOBECHUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U
[IPUHUMATh OCO3HAHHBIC PEIICHNS,
OpPHEHTUPYSICh HA MOPAJIHHO-
HPaBCTBEHHbIC HOPMBI U IEHHOCTH;

- OCO3HAHME JINYHOTO BKJIA/1a B
[TOCTPOEHHE YCTOMYMBOTO OYAYyIIETO;
- OTBETCTBEHHOE OTHOIICHNE K CBOUM
[pOIUTENSM U (WITH) JPYTHM WIEHAM
CEMBH, CO3JJAHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O PUHATHS LIECHHOCTEH
CEMEIHON XKU3HU B COOTBETCTBUH C
TpaauuMsaMu HapoaoB Poccuu;
OBIlaieHNEe YHUBEPCAIEHBIMA
[pPETYIATUBHBIMHU IEHCTBUAMU:

a) cCaMOOpTaHN3aIU:

- CAMOCTOSITENIEHO OCYIIECTBIISATh
[M03HABATENbHYIO IS TENbHOCTD,
BBISIBIISITH IPOOJIEMBI, CTABUTD U
(hopMynHpoBaTH COOCTBEHHBIE 33/1a41
B 00pa30BaTEIHLHON ESTENEHOCTH U
PKI3HEHHBIX CHUTYaILlUsIX;

- CAMOCTOSITEIILHO COCTABIIATh TUIAH
[pereHust MpoOIeMBbl C y4eTOM

MMEIOIINXCST PECYPCOB, COOCTBEHHBIX

- YMETh ONIEPHPOBATH MOHATUSIMH: PALlIOHATILHBIE,
MppalMOHaIbHbIE, IOKA3aTeNIbHbIe, CTEIICHHEIE,
norapudMIyecKye, TPUrOHOMETPHIECKIE
YpaBHEHMS M HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONIEPHPOBATh MOHATHUSIMHU: MHOTOTPaHHHK,
CedeHHe MHOTOrPaHHHKA, KyO, ITapajlIeNenuIies,
npr3Ma, MIpaMuia, Gurypa v IoBepXHOCTh
BpallleHUs], IIIMHAP, KOHYC, 11ap, cdepa, cedeHnst
(bUrypBI BpaleHus, INIOCKOCTh, KacaloIasics
ceprl, TUITHHAPA, KOHYCa, IUIOMAIb TOBEPXHOCTH
MHpaMUIbL, IPH3MBL, KOHYCa, HWIHHApPA, IUIOMIAb
cdeprl, 00peM Kyda, IPSMOYTOIEHOTO
apajuieenuneaa, MMpaMu/Ibl, PU3MBL,
[IUIMHpa, KOHYCa, 1apa; YMEHHe H300paxaTh
MHOI'OTPAaHHUKH ¥ IOBEPXHOCTH BpAILCHHs, HX
CCUCHHS OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U DJICKTPOHHBIX CPENICTB; YMETh
[pPacrio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMETh
[Pacrio3HaBaTh NMPaBUIbHBIC MHOTOTPaHHHUKH;

- YMETh OTIEpHUPOBATH MOHATHAMHU: MTPSIMOYTOJIbHAS
cricCTeMa KOOPJIMHAT, KOOPAMHATHI TOYKH, BEKTOP,
KOOpAMHATHI BEKTOPA, CKaISIPHOE TPOU3BEICHNE,
YTOJT MEXIy BEKTOPaMH, CyMMa BEKTOPOB,
[PON3BEICHIE BEKTOPa HA YMCII0; HAXOIUTH C
MTOMOIIBI0 M3y9IEHHBIX (JOPMYIT KOOPANHATHI
CepeHBI OTPE3Ka, PACCTOSTHUE MEXIY IBYMS
TOYKAMHU
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BOBMOXHOCTEHN U MPEATNOUYTEHUM;

- 1aBaTh OIIEHKY HOBBIM CHUTYAI[HSIM;
CII0COOCTBOBATH (POPMHUPOBAHUIO U
[IPOSIBJICHUIO ITUPOKOM dPYAUIHU B
[pa3HbIX 00JIACTIX 3HAHUM, TOCTOSHHO
[OBBIIIATE CBOW 00pa30BaTeIbHBIN
KYJIbTYPHBIH YPOBEHD;

0) CAMOKOHTPOJTB:

HCITOJIb30BATh MTPUEMbI Pe(IEKCHH IS
OIIEHKU CUTYaIlMH, BEIOOPA BEPHOTO
[pEIIeHUS;

- YMETh OLIEHUBATH PUCKU U
CBOEBPEMEHHO MPUHUMATH PEIICHUSI
[0 X CHIDKEHUIO,

B) SMOIMOHAILHBIN HHTEIIEKT,
Mpenoararomn
c(hOPMHPOBAHHOCTH:

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIIEH]
CTpEMJICHHE K JOCTHXKCHHIO TISITH U
ycrlexy, OIITUMMH3M, HHUIITMATUBHOCTD,
yMeHHe HeﬁCTBOBaTB, HUCXo4sa U3 CBOUX
BO3MOYKHOCTEH;

- ODMIIATUH, BKJIFOYAIOIIEH CIIOCOOHOCTH
[IOHUMATh SMOIMOHAJIbBHOEC COCTOSITHUE
llpyT‘I/IX, y'-II/ITLIBaTL €ro npu
OcyLHeCTBHeHHH KOMMyHI/IKaL[I/II/I,
CIIOCOOHOCTD K COUYBCTBHIO U
CONEepPEeKMBAHUIO;

- COLMAJIbHBIX HABBIKOB, BKIIFOYAIOINX
CIIOCOOHOCTD BHICTPAUBATh OTHOLICHHS
C IPYTHMHU JIIOIbMU, 3a00TUThHCS,
MPOSIBJISATH MHTEPEC U Pa3pelaTh
KOH(JIMKTBI

OK 04 DddexruBHO
B3aMMOJIEICTBOBATH U
[paboTaTh B KOJUIEKTUBE
11 KOMaHJIe

TOTOBHOCTB K CAMOPA3BHUTHIO,
CaMOCTOSITEILHOCTH U
CaMOoOoIIpe/ eI CHHIO;

-OBJIaJICHHE HABBIKAMU Y4eOHO-
MCCIIe10BATENBCKOM, IPOEKTHON U
COLIMAJILHOM JIeATENHHOCTH;
OBaeHre yHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMH JEHCTBUSIMHU:
0) COBMECTHAS JeSTEIbHOCTD:

- [IOHUMAaThb U MCIOJIb30BaTh
MpEMyIIECTBA KOMaHIHOW U
MHIWBUAYaIbHOU PaOOTHL;

- IPUHAMATH [T COBMECTHON
esITebHOCTH, OPTAHU30BBIBATH U
KOOPAWHUPOBATH ACHCTBHS I10 €€
TOCTIDKEHHUIO: COCTABIIATD IUIAH
NENCTBUM, pacpenesnsiTh POIH C
YIeTOM MHEHUH Y4aCTHUKOB
00CYXIIaTh PE3yABTATHI COBMECTHOM
[paGoTEHI;

- KOOPAWHUPOBATH U BBHIITOTHATH
[paboTy B YCIIOBHAX PEAbHOTO,
BUPTYaJIEHOTO 1 KOMOWHUPOBAHHOTO
B3aMMO/ICH CTBHSI,

- OCYIIECTBIIATH TIO3UTHBHOE
CTpaTETHYECKOE MTOBEICHIE B
[PA3ITUYHBIX CUTYAIHSX, IPOSBIIATH
TBOPYECTBO U BOOOpakeHHE, OBITH
MHUMATHBHEBIM.

OBJ'IaJ_'[GHI/IG YHUBCPCAJIbHBIMHU

- YMETh OIIEPUPOBATh IOHATUAMU: CIIy4alHBbIN
OIIBIT U CITydaifHOE COOBITHE, BEPOSITHOCTD
CIIy4aifHOr O COOBITHS; YMETh BBIYUCIISTh
BEPOSITHOCTH C MCIIOIb30BaHUEM TPaHIECKHX
METO/I0B; IPHUMEHATH (POPMYIIBI CIOKEHHS 1
'YMHOEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
(bakThl M (OPMYIIBI IIPU PEIICHUH 3a/1aY;
OLICHNBATh BEPOATHOCTH PEATIbHBIX COOBITHH;
3HAKOMCTBO CO CJIyJaiHBIMH BEINYMHAMH; YMETh
[PUBOANTH IPUMEPHI TIPOSIBIICHNS 3aKOHA
OOJIBIIHX YMCEN B MIPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHISIX;

- YMETb CBOOOIHO ONIEPHPOBATH MOHITHUAMHU:
CTEIICHb C IIEIBIM NT0Ka3aTeNeM, KOPEHb
HATypaJIbHOW CTETEHH, CTENEHb C PAIlIOHATBHBIM
MOKa3aTEIEeM, CTETICHb C JEHCTBUTEIBHBIM
(BeIIeCTBEHHBIM ) TTIOKa3aTelNeM, Jorapudm gucia,
CHHYC, KOCHHYC M TAHT'€HC IIPOM3BOJILHOTO YHCIIA;
- YMETb CBOOOIHO ONIEPHPOBATH MOHSITHIMH:
rpaduk GyHKINN, OOpaTHAS HYHKITHS,

KOMITO3UIWST (DYHKIWIA, THHEHAS (yHKIHS,
KBaZ[paTH4Has (PyHKIMS, CTEIeHHAast (GyHKIHS C
[1eJIBIM TTOKa3aTeNleM, TPUTOHOMETPHUIECKHE
(hyHKIMH, 0OpaTHBIE TPUTOHOMETPHIECKHE
(hyHKIMH, TTOKa3aTenbHas U JorapupmMudeckas
(hyHKIINH; yMETh CTPOHUTH rpaduKy (yHKIHH,
BEITIONTHSATH ITPeoOpa3oBaHus TpauKoOB (yHKITHIA,
- YMETbh UCTIONB30BaTh rpauKy (GYHKIUH 115
M3y4dEHUsS IIPOLIECCOB U 3aBUCUMOCTEH Ipu

[PCHICHUM 3aa4 U3 JPpYyTrux yqe6H},1x npeaAMCTOB 1
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[PETYIATUBHBIMU ICHCTBUAMU:

') IpUHATHE Ce0sl U IPYTHX JIIOACH:
- IPUHIMATh MOTHBBI U apI'yMEHTHI
pYruX JrOJIel TPy aHaJIN3e
[pPE3yNIbTaTOB JEATEILHOCTH;

- IPU3HABATh CBOE IIPaBO M MPaBO
PYTUX JIFOJICH HA ONIMOKY;

- pa3BHBaTh CIOCOOHOCTH TOHUMATh
MUp C ITO3UIMU IPYTOro YesIOBEKa

13 peasIbHOM )KM3HU; BBIpaXKaTh (OpMyIaMu
3aBHCHMOCTH MY BEINYNHAMU;

- CBOOOZIHO OTEpUPOBATH MOHATHUSAMHE: YETHOCTh
(hyHKIMH, TepUOANIHOCT (PYHKIINH,
OrpaHNYEeHHOCTH (PYHKIIMH, MOHOTOHHOCTh
(hyHKIMH, SKCTpeMyM (DYHKIMH, HauOoJblIee 1
HarMeHbIIIee 3HaYeHHs (DYHKIMH Ha IPOMEKYTKE;
YMETh IIPOBOJIUTH MCCIe0BaHNe (PYHKIUH;

- YMETh UCIIONIb30BaTh CBOWCTBA M IpauKu
(hyHKIMI JUTS peleHys ypaBHeHNH, HEpaBeHCTB U
3a7a4 ¢ mapameTpaMy; U300paXkaTh Ha
KOOpAMHATHOW TJIOCKOCTH MHOXKECTBA PEIICHU
YpaBHEHHI, HEPABEHCTB M UX CHCTEM

OK 05 Ocy1ecTBusTh
YCTHYIO U TUCEMEHHYIO
KOMMYHHKAIIHIO Ha
rOCYJIapCTBEHHOM
si3pIKe Poccuiickoit
deneparyy ¢ yaeToM

B obnacti 5CTeTHYECKOro BOCIUTAHMS:
- 3CTETUUECKOE OTHOIIIEHHE K MUPY,
BKJTIOYAsl SCTETHKY ObITa, HAYYHOT'O U
TEXHUYECKOro TBOPUECTBA, CIIOPTA,
TpyZia U OOIICCTBEHHBIX OTHOIICHHUA;

- CII0COOHOCTH BOCIIPUHUMATD

- YMETh OTIEpUPOBATH MOHATHAMU: CPEIHEE
aprupMeTHuecKkoe, MeaHa, HauOoJIbIIee U
HaMMeEHbIIIee 3HAYCHHsI, pa3Max, JUCIIePCHs,
CTaH/IapTHOE OTKJIOHEHUE YHCIOBOT0 Habopa;
YMETh W3BJIEKaTh, UHTEPIPETUPOBATH
nH(OpMaluio, MpeICTaBICHHYIO B Ta0IMIaX, Ha

0cOoOCHHOCTEH pa3yInuHbIE BUIBI HCKYCCTBA, TPAAUIMHU|IHArpaMMaX, rpadKax, OTpakarollylo CBOMCTBa
COLIMAJIBHOI'O U 1 TBOPUYCCTBO CBOCTO U IPYTUX [PCAJIbHBIX ITPOLECCOB U ﬂBHeHHﬁ; MpeaACTaBIATh
KYJIbTYPHOTO HapOoJIOB, OLIYIIATh YMOLMOHANBHOE  [MH(OPMAIMIO ¢ TOMOIIBIO TaONUIl ¥ HarpaMM;
KOHTCKCTa BO3HCﬁCTBHe HCKYCCTBA, HMCCIICA0BATh CTATUCTUYCCKUEC TaHHBIC, B TOM

- YOSXKIEHHOCTh B 3HAYMMOCTH JIJISI YHCIIe C TPUMEHEHUEM Tpa(UIecKiX METOIO0B U

JIMYHOCTH 1 OOIIECTBA OTEUECTBEHHOI'OPIIEKTPOHHBIX CPEJICTB;

1 MHUPOBOI'O UCKYCCTBA, OTHUYCCKUX - YMETb OIICPHUPOBATH MMOHATHUAMMU: TOYKA, IIpsAMasi,

KyJIbTYPHBIX TPaJULUI U HAPOJHOTO  [[NIOCKOCTh, IPOCTPAHCTBO, IBYIPAHHBIN YTod,

TBOPUECTBA; CKPEIUBAIOLINECS MIPSMBIE, MAPaJIIEIbHOCTD U

- TOTOBHOCTb K CAMOBBIPaKEHUIO B [EPIIEHANKYISIPHOCTD HPSIMBIX U INIOCKOCTEH, yromn

pa3sHbBIX BUJAX UCKYCCTBA, CTPEMIICHUE [MEXIY IIPAMBIMU, YTOJI MEXAY IPSAMOIl 1

MPOSIBIIATH KaUeCTBA TBOPUECKOM [UIOCKOCTBIO, YIOJI MEKAY IUNIOCKOCTSIMH,

ITMYHOCTH; [pacCTOsIHUE OT TOUKH JI0 TNIOCKOCTH, PACCTOSIHUE

OBJlazieHUe YHUBEPCAIbHBIMU MEKIY MPSIMBIMU, PACCTOSHUE MEXKAY

KOMMYHUKaTUBHBIMU ACHCTBUSIMU: [UIOCKOCTSIMH;

a) oOmIeHue: - YMETh UCIIOIb30BaTh MPH PEIICHUH 3a71a4

- OCYILECTBIIATh KOMMYHHUKAIMU BO  [M3y4eHHBIC (DAKTHI ¥ TEOPEMBI IITAHUMETPHH;

Bcex cdepax KU3HH; yMEHHE OIICHUBATh pa3Mepbl OOBEKTOB

- pacro3HaBaTh HeBepOaIbHbIE OKPY’KaIOIIEro Myupa

CpEICTBA OOILIEHUS, TOHUMATh

3Ha4YEHHE COLMAIbHBIX 3HAKOB,

[pacrio3HaBaTh MPEIIOCHIIKH

KOH(IMKTHBIX CUTYallui ¥ CMST9aTh

KOH(ITUKTHL,

- Pa3BEpPHYTO U JIOTUYHO U3JIaraTh

CBOIO TOUKY 3PEHHSI C HCIOIb30BaHUEM

SI3BIKOBBIX CPEICTB
OK 06 IIposiBnaTH - OCO3HaHHE 00yJAIOIIUMHUCS - YMETh OIIEPUPOBAThH MOHATHUSAMU: TPSAMOYTOIbHAS
rpa’KJaHCKO- [pOCCUICKOMN TpaXAaHCKON cuCTeMa KOOpJIUHAT, KOOPJAUHATHI TOUKHU, BEKTOP,
MaTPHOTHYECKYIO MACHTUIHOCTH; KOOPAMHATHI BEKTOPA, CKAISIPHOE TPOU3BEICHNE,
[TO3UIIHIO, - [IeJICHANIPABICHHOE Pa3BUTHE YTOJ1 MEXy BEKTOPaMH, CyMMa BEKTOPOB,
IEeMOHCTPHPOBATH BHYTPEHHEH MMO3HUITUH JINIHOCTH Ha [PON3BEICHIE BEKTOPA HA YUCII0; HAXOIUTH C

OCO3HAHHOE ITOBEACHHE
Ha OCHOBE
TpaINITHOHHBIX
0011I€9EIIOBEYECKUX
[IEHHOCTEM, B TOM YHUCIIE
C yueTom
rapMOHU3AIHH
MEKHALMOHAIBHEBIX U
MEKPETUTHO3HBIX
OTHOILIEHUH, TPUMEHSTh
CTaH/IAPThI
AHTUKOPPYIIIMOHHOTO

OCHOBE JTyXOBHO-HPaBCTBEHHBIX
LleHHOCTEW HapoaoB Poccuiickoit
denepanyy, HICTOPUIECKUX U
HallMOHAJIbHO-KYJIbTYPHBIX TPAIULIAMI,
(hopMHUpOBaHNE CHCTEMBI 3HAYAMBIX
[IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOIO MUPOBO33PEHUS,
MPaBOCO3HAHUS, YKOJIOTUYECKOM
KYJIbTYPBI, CIIOCOOHOCTH CTaBUTH IIEJH
1 CTPOUTD JKU3HEHHBIE IJIaHbL;

B yacTu rpak1aHCKOTrO BOCIIUTaHUSL:

- OCO3HAHNC CBOUX KOHCTUTYHHMOHHBIX

MTOMOIIBIO M3y9IEHHBIX (POPMYIT KOOPANHATHI
CepEeIMHBI OTPE3Ka, PACCTOSTHAE MEXIY IBYMS
TOUKAMH;

-yMETb BBIOMPATH MOAXOAAIINI N3YdEHHBIH METO/
I peleHns 3a1a4u, Paclo3HaBaTh
MaTeMaTHIecKre (aKkThl 1 MaTEMaTHIECKHEe
MOJIEITH B TIPUPOJIHBIX M OOIIECTBEHHBIX SIBJICHUSIX,
B UCKYCCTBE; YMETh IPUBOIUTH TPUMEPHI
MaTEMaTUYECKUX OTKPBITHI POCCHMCKOMN U
MUPOBOM MaTeMaTHYECKON HAayKH.

- YMETb ONIEPUPOBATH MOHATUSAMU: CIIydaiiHbINA

OIIBIT U cnyqaﬁﬂoe CO6I>ITI/IC, BCPOATHOCTH
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TTOBCICHUSA

[paB 1 00sI3aHHOCTEH, YBa)KCHHE
3aKOHA W MTPABOIIOPSIKA;

- IPUHATUC TPATUITHOHHBIX
HAI[MOHAITFHBIX, 00IICYETIOBEUCCKIX
TYMaHUCTHYECKUX U JEMOKPATHUECKIX
[ICHHOCTEHH;

- TOTOBHOCTb TIPOTHBOCTOSITh
UICOJIOTHH IKCTPEMHU3MA,
HAI[OHATN3Ma, KceHodhoouy,
TUCKPUMHHAITIH 110 COIUATHHBIM,
[DEITUTHO3HBIM, PACOBBIM,
HAI[MOHAJIFHBIM TIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO
IesITeIIbHOCTD B HHTEpECaX
Fpa’<IaHCKOT'O OOIIECTBA, yIaCTBOBATh
B CAMOYIPABJICHUU B
00111e00pa30BaTENBHON OpraHU3alyy 1
ICTCKO-FOHOIIIECKUX OPTaHU3aIHSX;

- YMECHHUE B3aUMOJICHCTBOBATH C
COLlMaJIbHBIMHU I/IHCTI/ITyTaMI/I B
COOTBETCTBHH C UX (QYHKIMIMU U
Ha3HAYCHHEM;

- TOTOBHOCTb K T'yMaHUTapHOU U
BOJIOHTEPCKOU JIEATEIbHOCTH;
[MaTPUOTUYCCKOTO BOCIIUTAHUS:

- chopMHUPOBAHHOCTH POCCUHCKOM
Tpa)XTaHCKOH HICHTUYHOCTH,
MaTPUOTH3MA, YBAKEHHS K CBOEMY
HapOJy, YyBCTBAa OTBETCTBEHHOCTHU
nepen PonuHoM, ropaocTu 3a CBOU
Kpaii, cBOIO PoauHy, cBOH S3bIK U
KYJIBTYPY, IPOIILJIOE U HACTOSAIIEE
MHOTOHAIIMOHAJIFHOT 0 Hapoaa Poccuy;
- IICHHOCTHOE OTHOIIIEHUE K
TOCYIapCTBEHHBIM CHMBOJIAM,
MCTOPUIECKOMY U IIPUPOTHOMY
HACJIEIUIO, TAMSITHUKAM, TPa UM
HaponoB Poccun, mocTmxeHnsmM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYAE;

- neiiHas yOeXIeHHOCTh, TOTOBHOCTh
K cIykeHuto u 3amuTe OTeyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cynb0y;
OCBOCHHBIE 00yYJaIOIIUMHUCS
MEXIIPEIMETHBIC TTOHATHS U
VHUBEpCaJbHbIC YaeOHbIE JeHCTBUSL
(perynsTUBHBIE, TO3HABATENEHEIE,
KOMMYyHUKATHBHEIE);

- CIIOCOOHOCTB WX HMCITOJIb30BAHMS B
MO3HABATEIBLHON U COITUAIBHON
[MPaKTHKE, TOTOBHOCTH K
CaMOCTOSITETFHOMY TUIAHUPOBAHHIO U
OCYIIIECTBIICHHUIO YIeOHOM
esITeTbHOCTH, OPTaHU3ANH YIeOHOTO
COTPYIHHUYECTBA C MeIarOTMICCKUMU
[paOOTHUKAMH M CBEPCTHUKAMH, K
VIACTHIO B TIOCTPOCHUHT
MHIWBUAYaIBHOW 00pa30BaTeIbHON
TPaeKTOPHH;

- OBJIaJICHVC HaBBIKAMHU Y4eOHO-
MCCIe10BaTENbCKOM, TPOEKTHON U
COLMAITEHON JAEATEIIEHOCTH

CITyJalfHOTO COOBITHS; YMETh BRIYHCIIATH
BEPOSTHOCTH C MCITOIB30BAHUEM TPaPUUSCKIX
METOJIOB; IPUMEHSTH ()OPMYITEI CIIOKCHUS 1
VMHOXKEHUSI BEpOSTHOCTEH, KOMOUHATOPHBIE
(haKTBI ¥ (POPMYITBI TIPH PEIIICHUH 3a/1a4;
OILICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHIA;
3HAKOMCTBO CO CITyYalHBIMU BEIMUMHAMH;, YMCHUE
[IPUBOIUTH MPUMEPHI TIPOSIBIICHUS 3aKOHA
OOJIBIIIMX YHCENT B IPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX
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OK 07 CogeiicTBOBaThH
COXpaHCHUIO
OKpYKarollen Cpebl,
[pecypcocOepeskeHuto,
[IPUMEHSTH 3HAHUS 00
M3MCHCHUH KJINMATa,
[TPUHITUIIBI
0EePEIKITUBOTO
[TPOM3BOJICTBA,

b PeKTUBHO
neiicTBOBATh B
Upe3BbIUANHBIX
CUTYaIUAX

- HEe IIPUHNMATh JACUCTBHS,
[IPUHOCSAIINE BPel OKPYXKAIOIEH
cpere;

- YMETh IIPOTHO3UPOBATh
HeOIaronpusTHBIE SKOIOTHIECKUEe
[OCIeICTBHS PEeAIPUHIMAEMbIX
nelicTBUI, peJoTBpallaTh UX;

- PaCILIUPUTH OIBIT AESITEIBHOCTH
SKOJIOTHUECKON HalpaBJIEHHOCTH;

- pa3pabaThIBaTh IJIaH PEICHUS
[pOOJIEMBI C y4eTOM aHaIn3a
MMEIOIINXCS MaTepUATIbHBIX U
HeMaTepUalbHBIX PECYPCOB;

- OCYIIIECTBJIATH IIeJI€HANPaBICHHBIN
MOKCK MepeHoca CPEICTB U CIIOCOO0B
NeHCTBHS B TPOQECCHOHANBHYIO
cpeny;

- YMETh IIEPEHOCUTh 3HAHUS B
MO3HABATENIBHYIO U MPAKTHYECKYIO
00J1aCTH KU3HEIEATENLHOCTH;

- IpeIaraTb HOBBIE IIPOEKTHI,
OLIEHMBATh UJEHU C MTO3UIIMH HOBU3HBL,
OPUTMHAIIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

- 1aBaTh OLIEHKY HOBBIM CUTYAI[UsIM,
BHOCUTH KOPPEKTHUBHI B AEATEIBHOCTb,
OLICHUBATb COOTBETCTBUE PE3yIbTAaTOB
LeIsIM

- YMETh OTIEpUPOBATH MOHATHAMU: QYHKINS,
HerpepbIBHAS (QYHKINS, TPOU3BOIHAS,
repBOOOpa3Hasi, ONpe/IeNICHHBI HHTETPaT; yMETh
HaXOJNTH MIPOM3BOIHBIE 3JIEMEHTapHBIX (DYHKINH,
MCIIOJIb3YSl CIIPABOYHBIE MaTEPHAIIBI; HCCIIE0BATh
B IIPOCTEHINNX Cydasx QyHKIMN Ha
MOHOTOHHOCTb, HAXOJJUTh HAUOOJIbIIINE 1
HavMeEHbIINE 3HaYeHHUs ()yHKIHI; CTPOUTH
rpadMKu MHOTOUJICHOB C MCIIOJIE30BAHUEM
anrapara MaTeMaTHYECKOT0 aHalN3a; IPUMEHSTh
MPOW3BOIHYIO TIPH PEIICHNH 33/1a4 Ha JABIKEHHE;
penaTh NPakTUKO-OpUEHTUPOBAHHBIE 33a]]a4l Ha
HaMOOIBIINE Y HAMMEHBIIINE 3HAUCHNUS, Ha
HaX0KJICHUE ITyTH, CKOPOCTH M YCKOPEHUS;

- YMETh ONIEpUPOBATH MOHSATHIMHU: JBIKEHUE B
MpoCTpaHCTBe, NO00HbBIE (GUTYPHI B
[POCTPAHCTBE; UCIIOIB30BaTh OTHOIICHHE
[UIOIAICH TTOBEPXHOCTEH U 0OBEMOB MOJOOHBIX
(huryp npu pemeHun 3aaau;

- YMETb BBIYUCIIATH TECOMETPUIECKNE BEIINYNHBI
([uMHa, yro, Mmiomank, 00beM, IUIOMAb
[OBEPXHOCTH), UCIIONIB3Ysl U3Y4EeHHbIE (POPMYIIBI U
METO/IbI
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2. CTPYKTYPA U COAEP/KAHUE YYEBHOI'O ITPE/IMETA

2.1. O0beM yueOHOro npeaMera M BHAbI y4eOHOH padoThI

Bua yueOHo# paGoThl O0bem yacoB

O0bem y4eOHOT0 NMpeaMeTa 263
O0beM y4eOHBIX 3aHATHI 257
B TOM YHCJIE:

TEOpEeTUIEeCKoe 00ydeHNE 179

71a00PATOPHO-TIPAKTUYCCKUE 3AHITHUS 78
KoncyabTranuu 2
IIpome:xkyTounasi arrectanusi B popme 1uddepeHIinpoBaHHOrO 3a4eTa B 4
1 cemecTpe, JK3aMeHa BO 2 ceMecTpe
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2.2. TemaTnuyeckuii I1aH u coaep:xxanue yuedonoro npeamera MATEMATHKA

HaumeHoBaHMe pa3iesioB U Conep:xanue yueOHOro Matepuasa (0CHOBHOe U MPodecCHOHATbHO-0PUEHTHPOBAHHOE), Oo0bem ®opmupyemble
TeM J1a00paTOPHbIE U MPAKTHYECKHE 3aHATHUS, IPUKJIATHON MOAYJIb (IPU HAJTHYHH) 4aCcoB KOMIIETCHIM U
1 2 3 4
OcHOBHOe coiep:KaHHe
Paznean 1. IloBTopeHue Kypca
MaTeMaTHKH OCHOBHOIi 15
K OJIBI
Tema 1.1 ConepxaHue y4eOHOTO MaTepuaa
Lenp n 3anaun maTeMaTHKy Npu | Ba3oBbie 3HAHUS U YMEHHS 110 MaTeMAaTHKE B IPOPECCHOHATIBHOM U B TIOBCETHEBHOM JEATEILHOCTH.
OCBOEHMH CIIELUAIBHOCTH Maremartuka B U3y4€HHU TIPUPOIHBIX U OOLIECTBEHHBIX IPOLIECCOB U SIBIICHUH, 3aKOHBI MAaTEMAaTHKH
B UCKycCTBe. MaTeMaTH4ECKUE OTKPBITHUSI B POCCUHCKON M MUPOBOM HayKe 1
KomOuHMpOBaHHOE 3aHATHE
Tema 1.2 CojneprkaHue yaeOHOro Mateprasia
Yucaa U BIYUCIIEHHS. MHoxecTBa Yncell. ﬂeﬁCTBHH HaJl TTIOJIOKUTECIbHBIMA U OTPUHATCIIbHBIMA YHUCIIaMU,
Bripakenus 1 npeoOpa3oBaHus OOBIKHOBEHHBIMU U JIeCATUUHBIMU Apo0simu. [Tpusnaku aenumoctu. Anroput™ EBknnaa.
3HAaKOMCTBO C Pa3JIMYHbIMU MTO3ULIUOHHBIMU CUCTEMAaMU CUUCIICHHUS. 2
JlelicTBus co creneHsaMu, GOpMYJIbl COKPAIIEHHOT'O YMHOKEHHS.
KombunmnpoBanHoe 3aHATHE
Tema 1.3. IIpodecconaIbHO-OPHMEHTHPOBAHHOE coepkaHue (colep:KaHne MPUKIATHOT0 MOXYJIs) OK-01, OK-02, OK-
I'eomeTpus Ha mI0CKOCTH Buipl IU10CKUX QUIYp U UX ILIOIIEb. 03, OK-04, OK-05,
[IpakTHKO-OpHEHTHPOBAHHBIE 331a4U1 B KypCe T€OMETPHHU Ha INIOCKOCTH OK-06, OK-07
2
IIpakTudeckoe 3aHsTue
Tema 1.4 Conepxanue yu4eOHOTo MaTepHaja
IIporieHTHBIE BHIYUCIEHUS [IpocThie MpOIEeHTHI, pa3Hble ClIOCOOB MX BhIUKCIeHHs. CI0KHbIE TPOIIEHTH
IpakTUIECKOE 3aHATHE 2
Tema 1.5 Conepxanne ya4eOHOTO MaTepHaa
VYpaBHEHUS U HEPABEHCTBA JluHeliHbIe, KBaIpaTHBIC, IPOOHO-THHEHHBIC YpaBHEHNUS U HEpaBEHCTBA
TTpakTHYECKOE 3aHATHE 4
Tema 1.6 Conepxanne ya4eOHOTO MaTepHaa
CucreMbl ypaBHeHHH 1 CriocoOBI penieHnst CUCTEM JIMHEWHBIX ypaBHeHUH. [TorsaTust: matpuna 2x2 u 3x3, onpeaenuTenb
HEPAaBEHCTB Matpuiiel. Metox ["aycca. CucTeMbl HeNMHEHHBIX ypaBHeHUH. CHCTEMBI HEPABEHCTB 2
KombunmpoBanHoe 3aHATHE
Tema 1.7 Conepxanne y4eOHOTO MaTepHaa
BxonHoi#l KOHTpOBL Brrancnenns u npeoOpa3oBaHus. Y paBHEHHS W HEPABEHCTBA. | eOMeTpHs Ha TIOCKOCTH
KontponbHas pabora 2
Pa3nen 2. YpaBHeHus u 12 OK-01, OK-02, OK-
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HepPaBeHCTBA

Tema 2.1

PaBHOCHIIBHOCTB ypaBHEHHH U
HepaBeHCTB. OOIIHe METOBI
penieHus

Conepxanne y4eOHOTO MaTepHaa

PaBHOCHIIBHOCTE ypaBHeHI/Iﬁ 1 HCPABCHCTB. OnpeaeneHHﬂ. OCHOBHEIE TCOPEMBbI paBHOCUJIbHBIX
nepexogax B ypaBHCHUAX U HECPABCHCTBAX. O6I.[II/I€ MECTObI pCHICHUS ypaBHeHHﬁI nepexoa ot
PaBCHCTBaA (l)yHKHI/Iﬁ K paBCHCTBY apryMCHTOB IJIs1 MOHOTOHHBIX (byHKHHﬁ, MCTO PAa3JIOKCHHUA Ha

03, OK-04, OK-05,
OK-06, OK-07

MHOXKUTENH, METOJI BBE/ICHHSI HOBOH NepeMEeHHOH, ()yHKIMOHAIBHO-TpaQUIeCKUil METO T 2
KomOnHupoBanHoe 3aHsTHE
Tema 2.2 ConepxaHue y4eOHOTO MaTepHraa
I'pacdugeckuii MeTon permeHus OO11Hie METOBI PEIICHHUS] HEPABEHCTB: MEPEX0J] OT CPABHEHUS 3HAUCHHUN ()YHKIIUH K CPAaBHCHUIO
YPaBHEHHUH, HEPABEHCTB 3HAa4YEeHUH apryMeHTOB JJIsl MOHOTOHHBIX (DYHKIIMH, METOJI HHTEPBAJIOB, (YHKIIMOHAIBHO-
rpaduyeckuii Meron. I'paduyeckuii MeTo]1 pelieHnsl ypaBHEHUH U HEPABEHCTB 2
KomOnHupoBaHHOE 3aHsTHE
Tema 2.3 ConepxaHnue y4eOHOTO MaTepHrasa
YpaBHEHUs U HEPABEHCTBA C Onpenenenue Moxyns. Packpeitue Moayins no omnpenenenuto. [Ipocteiimue ypaBHeHUS U
MOAyIEM HEpaBeHCTBA ¢ MoayJieM. IIprMeHeHne paBHOCHIIBHBIX [IEPEXOI0B B ONPENEIEHHBIX TUIIAX
YpaBHEHUH U HEPABEHCTB C MOIYJIEM
2
KomMOuHMpoBaHHOE 3aHsTHE
Tema 2.4 Conepxanue ya4eOHOTO MaTepHaja
VYpaBHEHMSI U HEPABEHCTBA C 3HaKoMCTBO ¢ mapamerpoM. [Ipocreiie ypaBHeHH U HEpaBEHCTBA C MAPaMETPOM
napamerpamu KoMOUHMpPOBAHHOE 3aHATHE 2
Tema 2.5 IIpodeccHoHaIbHO-OPHEHTHPOBAHHOE COiep:kaHue (cofep:KaHne MPUKIAJHOT0 MORYJIs)
CocTaBieHue U peleHUe Pemenne TeKCTOBBIX 33124 IPO(ECCHOHAIBLHOI'0 COEePKaHUS
podeCCHOHANBHBIX 33724 C IpakTudecKue 3aHATUS 2
TIOMOIIBIO YPaBHEHUH
Tema 2.6 ConepxaHne yq4eOHOTO MaTepHaja
Pemenue 3anau. YpaBHeHuUs u OO11rie METOAbI pelieHNs ypaBHEeHUN. Y paBHEHUS M HEPABEHCTBA C MOAYJIEM H C TapaMeTpaMu
HEpaBEHCTBA
2
IIpakTuueckoe 3aHsTHe
Pasgean 3. 14
OcHoBHbIE CBOIiCTBa GYHKIINH
Tema 3.1 Conepxanne yu4eOHOTO MaTepHraa
CaoiicTBa GyHKIUM Oynkrun. Onpenenenne GyHKIUH OTHONW epeMeHHOi. O0IacThb opeeeH sl © MHOXKECTBO OK-01, OK-02, OK-
3HaueHnil. Kopan ¢pyrakuun. ['paduk ¢pyakmmn. Crioco0sr 3amanns Gyaknnn. CBOHCTBa (yHKITHHA: 03, OK-04, OK-05,
MOHOTOHHOCTB, Y€THOCTh M HEYETHOCTh, IEPHOANIHOCTh, OTPAaHHIEHHOCTh 4 OK-07

KombunmpoBanHoe 3aHATHE

Tema 3.2
JIuneitHas u KBagpaTUIHAS

Conepxanne ya4eOHOTO MaTepHraa

Jluneiinas ¢yHkims, ee cBoiictBa u rpaduk. Ksagpatnanas QyHKIms, ee cBoicTBa U rpaduk.
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GyHKIIMN [IpeobpazoBanue rpadpuKoB QyHKIUH 4
KomOnHupoBanHoe 3aHsTHE
Tema 3.3 Conepxanue y4eOHOTO MaTepHaa
OOpatHast hyHKIUSL.
O6parHas ¢pynkums. O61acTh onpenesaeHus 1 00aacTh 3HaYeHui oopatHoit Gynkuum. I'paduk
oOpaTHOW QYHKINHU
2
KomOnHupoBaHHOE 3aHsTHE
Tema 3.4 IIpodeccoHaILHO-OPUEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue NPUKJIATHOTO MOTYJIsT)
®yHKIMK IPY PEIIEHUY Hcnons3oBanue rpadukoB GyHKIMN s N3y4EHHS POLIECCOB U 3aBUCUMOCTEH NIPU PELIEHUH 3a1a4
npoeccHoHaNbHBIX 33124 U3 IPYTHX Y4eOHBIX MPEMETOB U U3 PeabHON JKU3HH 5
[IpakTiueckoe 3ansTne
Tema 3.5 ConeprkaHue yaeOHOTO MaTepHraia
OcHoBHBIE CBOHCTBA (PyHKIIUH "
[Toctpoenue rpadmkoB QyHKIHUH, 3aJJaHHBIX pa3IU4HBIMU criocobamu. Omnpenernenne no rpaduxy u
B NIPOCTEHINNX ciIydasx no Gopmyie CBOHCTB pyHKIUH 5
KonTponbHas padora
Paznen 4.
Crenenn u kopHu. CteneHHasi 12
Gynxuus
Tema 4.1 Conepxanue yu4eOHOTO MaTepHasa
Crenennas QpyHKuus, ee TToHsTHE KOPHS N-OM CTENIEHH U3 AeiicTBUTENbHOrO uncia. ynkiuu y = /X X cBoiicTBa 1
CBOHCTBa rpa¢uku. CBONCTBA KOPHS N-Oi CTENCHU 2
KombunmnpoBanHoe 3aHATHE
Tema 4.2 Conepxanue y4eOHOTO MaTepHaja
IpeoGpasoBanue BopaxkeHuii ¢ | [Ipeobpa3oBaHHe HPPALMOHAIBHBIX BHIPAKEHHH
KOPHSAMM N-OH CTETICHH KoMOMHMPOBAHHOE 3aHSATHE 2 OK-01. OK-02. OK-
Tema 4.3 ConepaHue yueOHOro MaTepuaa 03. OK-04. OK-05
CaolicTBa CTEIEHU C [lonsiTHE CTENEeHN C TIOOBIM paIOHATBHBIM NoKa3zaTeneM. CTeneHHbie (PYHKINN, HX CBOMCTBA U ’ OK-b? ’
paElHOHaJIBHBIM U rpaduku 4
JCUCTBUTCIIBHBIM IIOKa3aTCIIMU KOM6I/IHI/IpOBaHHOC 3aHATHE
Tema 4.4 Conepxanne yu4eOHOTO MaTepHraa
PelieHne uppanroHanbHbIX PaBHOCHIIBHOCTB UpPALIMOHANBHBIX YPABHEHUI M HEpaBeHCTB. MeToas! ux penieHus. Pemenne
YPaBHEHUM ¥ HEPABEHCTB MppalMOHAIBHBIX YPAaBHEHUH W HEPABEHCTB 2
KombunmpoBanHoe 3aHATHE
Tema 4.5 Conepxanne yd4eOHOTO MaTepHraa
Crenenu u kopHu. CrenenHas Omnpenenenue cTeneHHON (yHKIMH. VIcomb30BaHUE €€ CBOMCTB MPH PEIICHUN ypaBHEHUI 1
GbyHKITSA HEpaBEHCTB 2
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Konrponbnas pabora

Pazgen S. Iloka3zaTeanHast

12
Gyuxnus
Tema 5.1 ConepxaHue y4eOHOTO MaTepHraa
INoka3arenbHast GyHKIUS, €€ CrernieHb ¢ MPOU3BOJILHBIM JIEWCTBUTEIBHBIM NOKa3aTeneM. OnpereseHne moka3aTenbHON QyHKINH,
CBOMCTBa ee CBOMCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHNEM TTOKa3aTeabHON (yHKIMHU. Perenne
TI0KA3aTeJIbHBIX YpaBHEHHH (YHKIIMOHAIBHO-TPA(QUIECKIM METOJIOM 4
KomOnHupoBaHHOe 3aHsTHE
Tema 5.2 ConepxaHue y4eOHOTO MaTepHrasa
Pemienue noka3aTenbHbIX Pemienne noka3aTenbHBIX YpaBHEHUI METOIOM YpaBHUBAHMS MOKa3aTenel, MEeTOJJOM BBEJICHUS OK-01, OK-02, OK-
YpaBHEHUH U HEPABEHCTB HOBOU IepeMeHHOH, (PYHKIIMOHAIbHO-TPapUIecKUM METOIOM. PerieHne mokas3arenbHbIX 03, OK-04, OK-05,
HEPaBEHCTB 4 OK-07
KomOnHupoBaHHOE 3aHsTHE
Tema 5.3 CojneprkaHue yaeOHOro Matepuasia
CucreMbl IOKa3aTeIbHBIX Pemenne cucTeM Mmoka3aTeabHbIX y'paBHEHI/II‘/II
ypaBHEHUI KoMOuHMpoBaHHOE 3aHsTHE 2
Tema 5.4 CojneprkaHue yaeOHOro Matepuasia
Pemnrenne 3aaad. IToxa3zaTenbHas Pemenne moka3aTeabHbIX ypaBHCHI/Iﬁ METOAOM YpaBHUBAHUS rnokasaTenei u METOJOM BBCACHUA
byHKIMS HOBOH IIEpEMEHHOM. Pelienue nokasaTenbHbIX HEPABEHCTB 2
KonrponbHas pabora
Pazaen 6. Jlorapugmel. 18
Jorapugmuyeckasi pyHkuus
Tema 6.1 Conepxanue yu4eOHOTO MaTepHaa
Jlorapudm uncna. lecatuunslit | Jlorapudm uncna. J(eCATHYHBIA 1 HATYPAJILHBIN JTOrapu(Mbl, 4UCIIO €
Y HaTYpalbHEIH Torapu@msl, KoMGUHUPOBAHHOE 3aHATHE 2
YHCIIO €
Tema 6.2 ConepxaHne y4eOHOTO MaTepHaja
CBolicTBa JIOrapuQMoB. Caoiicta siorapudmos. Onepalys JorapupMUpOBaHusL.
Onepanys norapumuposanus | KoMOUHMPOBAHHOE 3aHATHE 4
Tema 6.3 Conepxanne y4eOHOTO MaTepHaa
Jlorapudmmaeckas ¢pyakims, ee | Jlorapudmuueckas YHKIUS M €€ CBOMCTBA
CBOWCTBA KomOnHMpoBaHHOE 3aHATHE 2
Tema 6.4 Conepxanue y4eOHOTO MaTepuana OK-01, OK-02,
Penienue norapupMUIECKUX OK-03, OK-04,
ypaBHEHH 1 HEPABEHCTS [MonsiTre norapugmmdeckoro ypasaerns. Onepanus MOTEHINPOBAHUS. TpH OCHOBHBIX METOAA OK-05, OK-07
pemenus norapupMHUIECKUX ypaBHEHHMI: (PyHKIMOHATBHO-TPpa(UUECKNi, METO/] MOTEHINPOBAHUS,
METOJ BBEJICHHS HOBOI repeMeHHoH. Jlorapudmrdaeckie HepaBeHCTBA 4

KombunmpoBanHoe 3aHATHE

Tema 6.5

Coneprkanne y4eOHOro Marepuaa
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CucreMsl TorapupMIUIecKux

AJ'IFOpI/ITM PeHICHUA CUCTEMbL ypaBHeHI/Ifl. PaBHOCHIIBHOCTE HOFapI/I(bMI/I‘{CCKI/IX ypaBHCHI/Iﬁ n

YypaBHEHUH HEPaBEHCTB 2
KomOnHnpoBanHoe 3aHsiTHE

Tema 6.6 IpodeccoHaILHO-OPUEHTHPOBAHHOE Colep:KaHue (cofep:KaHue NMPUKJIATHOT0 MOIYJIs)

Jlorapudmsl B ipupone u [Tpumenenne norapupma. Jlorapudmudeckas cnupaib B npupoae. Ee MaTemaTHyeckue cBoiicTBa

TEXHUKE [IpakTHyeckoe 3aHsATHE 2

Tema 6.7 ConepxaHue y4eOHOTO MaTepHraa

Pemenne 3anau. Jlorapudmer Jlorapudgmudeckas Gyakuus. Pemenue nmpocreimux jgorapu(pMUIecKux ypaBHEHHUH

Jlorapudmudeckast GyHKInS KontponbHas pabora 2

Paznen 7. OcHOBBI

TPUTOHOMETPHH. 30

Tpuronomerpuyeckue

byHkun

Tema 7.1 ConeprkaHue yaeOHOro MaTepHrasia

Tpuronomerpudeckue GpyHkuUMM | PajuanHas Mepa yriia. [IoBOpOT TOYKM BOKPYT Hauaja KoopaAuHaT. OnpejieieHue CHHyca, KOCHHYCa,

IIPOM3BOJILHOIO yIja, 4ucia. TaHreHca U KOTaHreHca. 3HaKH CHHYCa, KOCUHYCA, TAHI'CHCA XU KOTAHI'CHCA 10 YETBEPTSIM.

Pajnannast v rpaycHas Mepa 3aBUCHMOCTb MEXIy CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHI'€HCOM OJJHOT'O U TOTO K€ YIJia

yria 4
KombunmnpoBanHoe 3aHATHE

Tema 7.2 Conepxanue yueOHOTO MaTepHraa

OcnopHbIe Tpuronomerpuueckue Toxxaectsa. CHHYC, KOCHHYC, TAHICHC U KOTAHT€HC YIJIOB 0. U - o.. DopMyIbl OK-01, OK-02, OK-

TPUTOHOMETPUYUECKHE IIPUBEICHUS 03, OK-04, OK-05,

TOXKIECTBA. KoMOHHUpOBaHHOE 3aHsATHE 2 OK-06, OK-07

DopMyIIbl IPUBEACHUS

Tema 7.3 Conepxanue y4eOHOTO MaTepHaja

Cunyc, KOCHHYC, TaHTEHC CymMma u pa3HOCTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JBOWHOTO YIJIa.

CYMMBI 1 pa3HOCTH ABYX YIJIOB. dopmybl ONOBUHHOTO yrita. [Ipeodpa3oBaHusi CyMMbl TPHTOHOMETPUYECKUX (QYHKIIMH B

Cunyc 1 KOCUHYC IBOKHOTO MIPOU3BEICHUE U MPOU3BECHUS B CyMMY. BhIpaskeHne TpUroHOMeTpuUuecKix QpyHKIUit depe3

yraa. @opMyIibl IIOJIOBUHHOTO TaHT'eHC MMOJIOBUHHOIO aprymeHTa. [Ipeodpa3zoBaHust MPOCTEHUIIINX TPUTOHOMETPUIECKUX 2

yria BBIPKCHUHN
KombunmnpoBanHoe 3aHATHE

Tema 7.4 Conepxanne yu4eOHOTO MaTepHraa

DyHKIUH, UX CBOKCTRA. OO0nacTp onpeeneHuss 1 MHOXKECTBO 3HaYeHU (yHKImH. UETHOCTD, HEUETHOCTD, IEPHOJUIHOCTh

CniocoObI 3a1aHus QyHKIMIA ¢Gyskuuii. Coco6bl 3a1aHus YHKIHIA 2

KombunmpoBanHoe 3aHATHE

Tema 7.5

Conepxanne yu4eOHOTO MaTepHraa

21




Tpuronomerpuueckue
(yHKIMHM, UX CBOICTBA U

rpaduku

OO6nacTp omnpeseneHus 1 MHOXKECTBO 3HAYCHUH TPUTOHOMETpHUYecKUX (DyHKIMHA. YETHOCTS,
HEYETHOCTH, IEPHOIMYHOCTD TPUroHOMeTpHiYeckrX (hyHKIuid. CBolicTBa 1 rpaduku GpyHKINHA y =
COSX,y=sinx,y=tgx,y=ctgx.

KomOnHupoBaHHoe 3aHsATHE.

Tema 7.6
[Ipeobpa3zoBanue rpaduxoB
TPUTOHOMETPUUYECKUX (DYHKIMI

Cozepxanre yueOHOrO MaTepuaa

CxaTre U pacTshkeHHe rpadUuKoB TPUTOHOMETPHUUYECKUX (DYHKIIMA.
[TpeobpazoBanue rpa)KOB TPUTOHOMETPHYECKUX (DYHKITHN

HpaKTI/I‘{eCKOG 3aHATUC

Tema 7.7
Onucanue MPOU3BOICTBEHHBIX
MIPOIIECCOB C MOMOIIIBIO

rpa¢ukoB GpyHKIMIA

IIpodeccuonaLHO-OPUEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHNe NPUKJIATHOTO MOTYJIsT)

Hcnonb3oBaHue cBOMCTB TPUTOHOMETPUICCKUX (byHKLII/Iﬁ B HpO(l)eCCI/IOHaJ'ILHLIX 3aadax

HpaKTI/I‘{eCKOG 3aHATHUC

Tema 7.8
Oo0partHbie
TPUrOHOMETpHUUECKHEe (HYHKIMU

Copneprxanue y4eOHOTO MaTepraia

OOparHble Tpuronomerpuyeckue GpyHkuuu. Mx cBoiicTBa u rpaduxu

KomOuHMpOBaHHOE 3aHATHE

Tema 7.9 Tpuronomerpuueckue
YpPaBHEHHS 1 HEPAaBEHCTBA

Copneprxanue y4eOHOTO MaTepraa

YpaBHeHue cos X = a. YpaBHEHHe sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUUECKUX YPAaBHEHUH OCHOBHBIX THUIIOB: IPOCTEHILINE TPUTOHOMETPUIECKUE YPaBHEHUS,
CBOASIINECS K KBaJPaTHBIM, PEIIaeMble PA3II0KEHUEM Ha MHOXKUTEIH, OJHOPOIHBIE.

IIpocreiiiiyie TPUrOHOMETPUYECKUE HEPABEHCTBA

KombunmnpoBanHoe 3aHATHE.

Tema 7.10 Conepxanue yu4eOHOTO MaTepHaja

CucTeMbl TPUTOHOMETPHIECKUX | CHCTEMBI MPOCTEHIIIMX TPUTOHOMETPHIECKHX YPaBHEHHUI

ypaBHEHUNI KomOnHupOBaHHOE 3aHATHE

Tema 7.11 Conepxanue yu4eOHOTO MaTepHaja

Pemrenue 3ana4. 0OCHOBBI [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUH. PelleHne TpUroHoMeTpu4ecKix ypaBHEHUH U
TPUTOHOMETPUH. HEPABEHCTB B TOM YHCIIE C HCIOIb30BAHUEM CBOMCTB (DyHKLUIA.

Tpuronomerpuueckue Gpynxuuu | KonrponbHas pabora

Pasgen 8.

KomniekcHble 4nc/ia

Tema 8.1 Conepxanne yq4eOHOTO MaTepHaa

KommnekcHpie unciia

[MonsiTre kommuekcHoro uucia. ConpsKeHHbIE KOMIUIEKCHBIE YHCIIA, MOIYIb M APTYMEHT
KOMIUTEKCHOT0 yrcia. @opma 3anmcu KOMIUIEKCHOTO Yrciia (TeoMeTprdecKas,
TPUTOHOMETpHUUECKas, anredpandeckas). ApupMeTHIecKne JeHCTBHUS C KOMIUIEKCHBIMH YHCIAMH

KombunmpoBanHoe 3aHATHE

Tema 8.2
[MpuMeHeHnEe KOMILIEKCHBIX
YHCell

Conepxanne yd4eOHOTO MaTepHaa

Bemonnenne Pacu€ToB C MOMOIIBIO KOMIUIEKCHBIX YHUCEIT. HpI/IMCpLI HCITIOJIb30BaHUA KOMIIICKCHBIX
qHUCCII

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07,
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HpaKTPI‘leCKOC 3aHATHC

Paznen 9. llpousBognast
¢pyHknum, ee npuMeHeHne

34
Tema 9.1 ConepxaHue y4eOHOTO MaTepHaa
INocnenosarensroctu. Ilpenen | OmpeneneHue YUCIOBOM MOCIEAOBATEIBHOCTH U CIOCOOBI ee 3amanust. CBOWCTBA YHCIOBBIX
HOCIIEJOBATENILHOCTH TocIeioBaTeNIbHOCTeH. ApudMerryeckas 1 reoMerprdeckas nporpeccun. Orpenenenne npenena
GbyHKIIMN MOCIIeIoBaTeNIbHOCTH. BhrurceHue npenenos nocnenoarensHocteil. [Ipenen ¢pyHkunm Ha
oeckoneunoctH. [Ipenen ¢pynkimu B Touke. beckoHeUHO Mabie, 0ECKOHEYHO OOJIbIIHE (hyHKIIUH. 8
Teopemsl 0 npenenax. 3amevaresbHbIe Ipeesbl. Berunciaenue npeaeioB GpyHKIuUiA
KomOnHupoBaHHOE 3aHsTHE
Tema 9.2 ConeprxaHue y4eOHOTO MaTepHraa
IlonATHE NPOU3BOAHOM. [Mpupamenne aprymenta. [Ipupaienne GyHkiun. 3aaauu, MPUBOJSIIHME K TIOHATHIO IPOU3BOTHOM.
Omnpenenenre NpoU3BOAHON. ANTOPUTM OTBICKAHUS IIPOU3BOAHOM 2
KoMOuHMpoBaHHOE 3aHsTHE
Tema 9.3 CojneprkaHue yaeOHOro Matepuasia
DopMyIsl U IpaBUIa Dopmynsl quddepennmpopanust. [Ipasuna quddepenimpoBanms 2
i depeHIupoBaHust KomOnHupOBaHHOE 3aHsTHE
Tema 9.4 Conepxanue yu4eOHOTO MaTepHasa
IIponsBonHsbie Omnpenenenue cnoxHoit Gpynkuun. [IpousBoanas TpuroHomerpudeckux ¢pyHkimi. [IponsBomnHast
TPUTOHOMETPHIECKUX (QYHKIHUH. | CI0MKHON QYHKIMH
IpousBoiHas CIOKHOM KoMOHHIpOBaHHOE 3aHSATHE 2
GbyHKIIMH
Tema 9.5 Conepxanue yu4eOHOTO MaTepHaja
[TonsiTHE O HEIPEPBIBHOCTH — — —
(byHKIMH. MeTox HHTepBATOB [NonsaTre HenpepbiBHOH (QyHKIMU. CBolicTBa HenpepbIBHON GyHKIMU. CBA3b MEXKIY
HETPEPBIBHOCTBIO U AU PepeHIUPYEeMOCThI0 (QYHKIIUH B TOUKE. AJITOPUTM PEIICHHS HEPaBEHCTB
METOJIOM HMHTEPBAJIOB 2
KombunmnpoBanHoe 3aHATHE
Tema 9.6 Conepxanne yuaeOHOTO MaTepraa
I'eomerpuaeckuii 1 pu3naeckuil | 'eoMeTpUUECKUIA CMBICI IIPOU3BOAHON (PYHKIUK — YIII0BOM KO3 UIMEHT KacaTeabHOM K rpaduKy
CMBICIT TIPOM3BOHOM (GYHKIUH B TOUKe. YpaBHEHHE KacaTeNbHOH K rpaduKy GYHKIUH. ANTOPHTM COCTaBIICHUS
ypaBHEHHS KacaTelIbHOH K rpaduky Qyrkmmm y=f(x) 2
KomburmpoBanHoe 3aHATHE
Tema 9.7 Conepxanne ya4eOHOTO MaTepHraa
DU3NYECKUI CMBICIT Om3nuecKuil (MEXaHNYECKI) CMBICI IPOU3BOIHON — MTHOBEHHAsI CKOPOCTH B MOMEHT BPEMEHH t: V
TIPOM3BOJHOHN B =S'(t) 2

HpO(l)eCCI/IOHaJ'IBHBIX 3agadyax

HpaKTI/I‘IGCKOG 3aHATHE

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07
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Tema 9.8
MOHOTOHHOCTH (PYHKIIHH.
Touku 3xcTpeMyma

Conepxanne y4eOHOTO MaTepHaa

Bospacranue u yobiBanre (pyHKIIMH, COOTBETCTBHE BO3PACTAHUS U YObIBaHUS ()YHKIIMN 3HAKY
npon3BoAHON. [ToHSITHE TPOU3BOAHOM BBICILIETO MOPAAKA, COOTBETCTBUE 3HAKA BTOPOU IPOU3BOAHOMN
BBIITYKJIOCTH (BOTHYTOCTH) (PYHKIMH Ha OTpe3Ke. 3aJa4u Ha MaKCUMyM U MUHUMYM. [TonsiTre

ACHMITOTHI, CITIOCOOBI HX OINpE/eIeHUs. AIITOPUTM HCCIIeA0BaHus (PYHKIIUH U TOCTPOCHUS €¢ 6
rpaduka ¢ IMOMOIIBI0 IPOU3BOAHOM. J[poOHO-HHEHHAS QyHKIHS
KomOnHupoBaHnHoe 3aHsTHE
Tema 9.9 ConepxaHue y4eOHOTO MaTepHasa
HUccnenoBanue GpyHkumii u
MOCTpOCHHE TpadhUKOB HccnenoBanre pyHKIMM HAa MOHOTOHHOCTB M ITOCTpOEHHE TPa(UKOB.
2
KomOnHupoBaHHOE 3aHsTHE
Tema 9.10 Haubombiiee u ConepxaHnue y4eOHOTO MaTepHrasa
HalMEHBIIIEE 3HAUCHUA HaxorxieHre HanOoJbIero 1 HAMMEHBILETO 3HaAYeHUH ()YHKIIUIA, TTOCTPOCHHE IpaKOB
(GyHkmn MHOTOYJICHOB C MCIIOJIb30BAaHUEM aNlapara MaTeMaTHUECKOro aHaJIi3a 5
KomOuHMpOBaHHOE 3aHATHE
Tema 9.11 IlpodeccuonanbHO-OPHEHTHPOBAHHOE CofiepKaHue (Coep:KaHne MPUKJIAJHOTO MOTYJIsT)
HaxoxieHre onTuManbHOro Haumenbiiee u HauOonpliee 3HaYeHue GyHKIMKA. HaxoxneHre Hannydiero peieHus B
pe3ynbTaTa € IIOMOILbLIO MPHUKIATHBIX, B TOM YHCJIC COIMATIbHO-D9KOHOMUYCCKUX U (bHSHHeCKHx 3aJlayax
MIPOU3BOJIHON B MPAKTUUECKUX TIpakTHyecKOe 3aHATHE 2
3ajadax
Tema 9.12 Conepxanue yu4eOHOTO MaTepHaa
Peurenue 3anad. Ilponssonnas @opmynsl u npasuna auddeperimposanus. Mcenenopanne QyHKIMIT ¢ TOMOIIBIO TPOU3BOAHOM.
(GyHKIUY, ee TPUMEHEHHE Hawubonbliiee 1 HanMeHblllee 3Ha4YeHUs! QYHKIUU 2
KonrponbHas padora
Pazgen 10.
IlepBooOpa3Hasi pyHKIUH, ee 12
NpUMeHeHHe
Tema 10.1 Conepxanne yu4eOHOTO MaTepHaia OK-01, OK-02, OK-
HepBOO6pa3Haﬂ (byHKLII/II/I- 3aaya 0 BOCCTAHOBJIEHNH 3aKOHA JIBIM)KEHUS 110 M3BECTHOM ckopocTH. [IoHsITHE HHTErpUPOBAHHUS. 03, OK-04, OK-05,
IpaBuna HaXOKJIEHHUSI O3HaKOMJICHHE C TIOHATHEM HHTerpalia i nepBoodpasHoii aus GpyHkuuu y=f(x). Pemenue 3aqau na OK-06, OK-07
epBOOOPA3HBIX CBSI3b MIEPBOOOPA3HON U €€ MPON3BOIHON, BEIUNCIICHHE TIEPBOOOPA3HON s TaHHOH () YHKITHH.
Tabnuma GpopMyn A HaXOXKISHUS IIepBOOOpa3HbIX. V3ydeHne mpaBiiia BEIYHCICHUS 2
nepBooOpazHoi. [IpumMeps MaTeMaTHIECKOTO MOJISITMPOBAHUS C TIOMOLIBIO AN epeHINaTbHBIX
ypaBHEHUI
KombunmpoBanHOe 3aHATHE
Tema 10.2 Conepxanne ya4eOHOTO MaTepHraa
Heomnpenenennsrii n TToHsTHE HEONpPEeAeNeHHOro HHTerpaia
OIIpEeICTICHHBIN HHTErPajIbl 2
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Kom 6I/IHI/Ip OBaHHOC 3aHATUC

Tema 10.3

[Tnomans KpUBOIMHENHON
tpanenuu. Popmyna HeroToHna —
JletiOHua

Conepxanne y4eOHOTO MaTepHaa

3amauy, IpUBOJAIIUE K TOHATHUIO OMPEAEICHHOIO HHTErpaja — O BEIYMUCICHUH IUTOLaAN
KpUBOJIMHENHHOH Tpanenuy, o nepeMelieHu Touku. [lonsaTue onpeaenéHHoro HHTerpaia.
I'eomeTrprueckuii U GPU3UIECKUI CMBICT ONpEAeIeHHOro naTerpaita. ®opmyna Hetorona—

JleiiOnmna 2
KomOnHupoBanHoe 3aHsTHE

Tema 10.4 ConepxaHue y4eOHOTO MaTepHraa

ITonsTre 00 onpeeneHHoOM ['eomerpuueckuii CMBICT ONpeeNIEHHOr0 UHTErpaa

MHTCTPaJIC KaK IIoMai1 KomOuHupoBaHHOE 3aHATHE 2

KPHBOJIMHEHHOW Tpaneu

Tema 10.5 IIpodeccuonaiLHO-OPUEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHNe NPUKJIATHOTO MOTYJIsT)

Onpenenennbii UHTETpa B I'eomerpuueckuii cMbIch onpeneneHHoro uarerpaita. ®opmyna HetotoHa - JleiiOnuna. Perrenne

JKM3HU 3a/1a4 Ha MPUMEHEHNUE HHTErpaia I BBIYUCICHUS (PU3MUYCCKUX BETMYMH U TIOIIA CH )
[pakTryeckoe 3aHsTHE

Tema 10.6 ConeprkaHue yaeOHOTO MaTepHrasia

Pemenue 3aay. [TepBooOpa3znas dyHkimu. [IpaBuna HaxoxaeHus: iepBoodpasHbiX. Ee npumenenne

IlepBoobpasuas dpyHkumm, ee KouTponbHas pa6ora )

IIPUMEHEHHE

Pa3znea 11. Ilpsamble n 16

IJIOCKOCTH B TPOCTPAHCTBE

Tema 11.1. Conepxanue yu4eOHOTO MaTepHaa

OCHOBHBIE ITOHATUS [Ipenmer crepeomerpun. OCHOBHBIE OHATHA (TOUKA, IPAMAs, IFIOCKOCTh, POCTPAHCTBO).

cTepeoMeTpun. Pacronoskenue OcHOBHBIE aKCHOMBI cTepeoMeTpu. Ilepecekaronuecs, napauiebHbIE U CKPEIUBAIOIIHECS

MPSMBIX U IIOCKOCTEH npsivble. [Ipu3HaKk ¥ CBOWCTBO CKpeIMBAIOUXCS NPSIMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBIL. 2
KombunmnpoBanHoe 3aHATHE

Tema 11.2. Conepxanue yueOHOTo MaTepHaja

[TapannenbHOCTD NPSAMBIX, [TapannensHsle npsMas u mwiockocTs. Onpenenenue. IlpusHak. CoiicTBa (¢ 10Ka3aTEIbCTBOM).

HPAMOIA M IIIOCKOCTH, Iapannensueie wiockoctu. Onpenenenue. Ipusnak. CpoiicTsa (¢ nokasatenscTsoM). Terpasap u OK-01, OK-03, OK-

I0cKocTedt ero sneMeHThl. [lapannenenunes u ero snemenTsl. CBOMCTBA HPOTUBOIONOKHBIX TPAHEH U 4 04, OK-07
JnuaroHasied napaienenunena. [locrpoenue ceuenuil. Pemenue 3anau.
KombunmnpoBanHoe 3aHaTHE

Tema 11.3. Conepxanne yd4eOHOTO MaTepHaa

IepnenaukynsapHOCTh NpsAMBIX, | [leprnenaukynsphbie npsmbie. [lapamensHpie npsMble, NEPICHIUKYISIPHbIC K IIIOCKOCTH. [Ipu3Hak

MIPSIMOM U TUTOCKOCTH, MEPIEHANKYIISIPHOCTH NPSMOU U IIIOCKOCTHU. Jloka3aTenbCcTBO. [lepneHnukynsap U HaKIOHHASI.

IJIOCKOCTEN IlepnenaukynspHbie m1ockocTu. IIpu3Hak nepneHaNKyIIpHOCTH IIIOCKOCTEN. Jl0Ka3aTenbCTBO. 4
Paccrosiuus B mpocTpaHCcTBE
KombunmpoBanHoe 3aHATHE

Tema 11.4. Conepxanne yd4eOHOTO MaTepHraa
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Teopema o Tpex

TeopeMa O TPEX MCPICHAUKYJIIAPAX. I[OKa?)aTeJ'H)CTBO. VYron MCKIAY HpHMOfI M TUIOCKOCTEIO. YTO0NI

MEepIEHANKYIIApaxX MEXy IUIOCKOCTSIMU 2
KomOnHupoBaHHOE 3aHsATHE
Tema 11.5. IIpodeccoHaILHO-OPUEHTHPOBAHHOE Colep:KaHue (cofep:KaHue NMPUKJIATHOT0 MOAYJIs)
[TapannensHsle, AkcuoMsl crepeoMeTpun. [lepneHanKynapHOCTb IPSIMOM U INTIOCKOCTH, ApaIebHOCTh JBYX
NepIEHAUKYIIAPHBIE, NIPSIMBIX, TEPIIEHAUKYISIPHBIX IIIOCKOCTH, NEPIEHANKYISIPHOCTD IUIOCKOCTEH
CKpEIMBAIOIUECS MIPSIMBIE [TpakTHueckoe 3aHsATHE 2
Tema 11.6. ConepxaHue y4eOHOTO MaTepHraa
Pemenue 3anau. I1psamMeie u Pacnonoxxenue npsiMbIX U INIOCKOCTEHN B pocTpaHCTBe. [leprneHquKyIsspHOCTh U NapajuIenbHOCTh
IIJIOCKOCTH B IIPOCTPAHCTBE IOpAMBIX U mIockocTei. CKpemuBaronyecs npsiMbie 2
KontponbHas pabora
Paznen 12. KoopaunaTtsl n
BEKTOPBI 12
Tema 12.1 CojneprkaHue yaeOHOro MatepHrasa
BekTopbl Ha MII0CKOCTH BekTopbl Ha MIIOCKOCTH, KOOPIUHATHI BeKTOopa. J{eHCTBUS Hall BEKTOPaMHU B KOOPMHATHOMN (opMme.
CkasipHOe IPOM3BE/IeHHE BEKTOPOB, €r0 CBOMCTBA, (hnu3nueckuii cMbici. CKalsipHOE MPOU3BEICHUE
B KOOpJMHATAX, YroJI MEXy BEKTOpaMH 2
KombunmnpoBanHoe 3aHATHE
Tema 12.2 Conepxanue yueOHOTO MaTepHaa
JleKapTOBbI KOOPIMHATHI B JlexapToBBI KOOPAMHATHI B IpocTpaHCTBe. IIpocTeiimue 3anaun B koopAauHaTax. PaccrosHue Mexny
npocrtpanctse. Paccrosnue JBYMs TOYKaMH, KOOPJUHATBI CEPEAUHBI OTPE3KA
MEXIY IBYMS TOUKAMH. 2
Koopnunats! cepenunst otpeska | KomOuHMpOBaHHOE 3aHATHE
Tema 12.3 Conepxanue yu4eOHOTO MaTepHaja OK-02, OK-03, OK-
Bekropel B IpoCTpaHCTBE. Bekropsr B mpoctpancTe. Clio)kKeHHE U BRIYUTAaHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHCIIO. 04, OK-07
Yron MexXIy BEKTOpaMHu. Komnnanaphusie BekTopsl. CKanapHOe IIpOon3BeIeHHE BEKTOPOB. PaznoxeHnne BeKTopa Mo TpemM
CxanspHoe IpOU3BEICHUE HEKOMILTaHapHBIM BekTopaM. KoopInHATBHI BEKTOpa, CKAIAPHOE MIPOM3BEICHUE BEKTOPOB B
BCKTOPOB KOOpJUHATaX, yroj MEX/y BEKTOpaMu, YTOJl MEXAY NPSMOM U INIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH. Y paBHEHHE TIOCKOCTH. | '€OMeTpHUIeCKHi CMBICIT OIIPENeTUuTeNs 2X2 4
KombunmnpoBanHoe 3aHATHE
Tema 12.4 IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE CO/lepikaHue (coAepKaHue NMPUKJIATHOT0 MOAYJIs)
IIpakTHKO-OpHEHTHPOBAHHBIE KoopaunaTHast minockocTs. Beluncienue paccTosSHUM U IJI01AaAel Ha miockocTh. KonuuecTBeHHbIE
3a/1a4M Ha KOOPJUHATHON pacueTh 2
IJIOCKOCTH IIpaktuyeckoe 3aHsTHE
Tema 12.5 Conepxanne ya4eOHOTO MaTepHraa
Penrenne 3anayd. KoopauHatel 1 | JlekapTOBBI KOOPAMHATEI B IPOCTPAHCTBE. BekTophl B pocTpancTBe. CIOKEHUE U BHIMUTAHUE
BEKTOPBI BEKTOPOB. YMHOXEHHE BeKTopa Ha uncio. KommnanapHsie BeKTOphl. CKalIsIpHOE IPOM3BEICHNE 2
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BEKTOPOB, BEKTOPHOC MMPOU3BCIACHUC. Paznoxenne BCKTOpA 110 TPEM HCKOMIUTAHAPHBIM BEKTOpaM.
HpOCTeﬁmHe 3ala4y B KOOpJAUHATaXx. KOOp,HI/IHaTI)I BCKTOpA, paCCTOTHUC MEKY TOYKAMU,
KOOPAWHATLI CEPEANHBI OTPE3KaA, CKAJIAPHOC MPOU3BCACHNUC BEKTOPOB B KOOPpAMHATAX, YTOJI MCKAY
BCKTOpaMH, Yrojl MCXKIY HpﬂMOﬁ 1 IIJIOCKOCTBIO, YT'OJI MCKAY IMJIOCKOCTAMU

Konrponbnas pabora

Pazpnen 13.

MHOrOrpaHHAKH | TeJaa 34

BpalleHus

Tema 13.1 ConepxaHnue y4eOHOTO MaTepHrasa

Bepumnsl, pedpa, rpanu [MousiTne MHOTOrpanHKKa. Ero anemeHTsI: BepiuHel, pedpa, rpanu. [uaronans. CeueHue.

MHOTOI'paHHUKa Beinykiible ¥ HEBBITYKJIble MHOTOTPDaHHUKH 2
KomOnHupoBaHHOE 3aHsTHE

Tema 13.2 ConepxaHnue y4eOHOTO MaTepHraa

IIpusma, ee COCTaBIISIOIIKE, [Monstue npusmsel. Ee ocHoBanus u 6okoBble rpanu. Beicora npusmel. [Ipsimast 1 HaKIIOHHAS TTPU3MA.

ceuenue. lIpsiMast v mpaBwibHast | ITpaBuiibHas pusMa. Ee ceuenue 2

TPU3MBI KomOuH1poBaHHOE 3aHsTHE

Tema 13.3 ConeprkaHue yaeOHOTO MaTepHrasia

Iapannenenunen, ky6. Ceuenue [Tapannenenunen, cBOWCTBA NPSMOYTroJIbHOr0 Napauienenunena, kyd. Ceuenue kyoa,

KyOa, mapajuienenuiesia napajuielenuena 2
KombunmnpoBanHoe 3aHATHE

Tema 13.4 Conepxanue yueOHOTO MaTepHasa

Iupamupna, ee cocraBisoIIHME, [Mupamuna u ee anementsl. Cedenue nupaMmupl. [IpaBunsHas mupaMuaa. Y ceueHHas MUpaMuia

ceuenue. [IpaBuiibHas

nupamuza. Y ceueHHas 5

mupaMuaa KombunmnpoBanHoe 3aHATHE

Tema 13.5 ConepxaHne yq4eOHOTO MaTepHaja

boxosas 1 nonHas noBepxHOCTh | Iloraas 60KOBOI M MOIHOW MOBEPXHOCTH NPU3MBI, TUPAMUJIBI

NPU3MBI, TUPaMU/IBI KomM0OunnpoBaHHOE 3aHATHE 2

Tema 13.6 Conepxanne yq4eOHOTO MaTepraa

JBmkenne u mpeodpazoBaHue [MapamrensHenii neperoc. CHMMeTpHs Ha IDIOCKOCTH U B TIpocTpaHcTBe. CUMMeETpHs B KyOe,

mog00us napajuienenunene, npusme, nupamuae. [losopor. IIpeobpaszoBarne nogodus 2
KombunmnpoBanHoe 3aHaTHE

Tema 13.7 IIpodeccroHaILHO-OPHEHTHPOBAHHOE COlep:KaHue (coiepKaHue MPUKJIATHOTO MOTYJIs)

Hpumepsr cummerpuii B CuMMeTpust B TIPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

npodeccuu 5
IIpakTuyeckoe 3aHsTHe

Tema 13.8 Conepxanne yd4eOHOTO MaTepHraa

IIpaBHIIEHBIE MHOTOTPaHHHUKH, [MonsiTre mpaBmIbHOrO MHOTOrpaHHrKa. CBOICTBA MPAaBUIIBHBIX MHOTOTPAHHUKOB

UX CBOMCTBa KomOnHMpoBanHoe 3aHsiTHE 2

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07
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Tema 13.9
Hunmuaap, ero cocTaBIsIoNINeE.
Ceuenuie HWIMHIpA

CozepikaHue yueOHOTO MaTepuana

Hunmuaap u ero 3nemenTsl. CeueHne MTHHIPA (TTapauieIbHOE OCHOBAHUIO U ocH). PasBepTka
WIAHAPA

KOM6I/IHI/Ip OBaHHOC 3aHATUC

Tema 13.10
Konyc, ero cocrasisitomue.
Ceuenuie KoHyCa

CozepxaHre yueOHOTO MaTepuaa

Konyc u ero anementsl. CeueHue KoHyca (I1apauielIbHOe OCHOBAHUIO U IMPOXOJLAIIEe uepes
BEpIINHY), KOHUYECKHE ceueHusl. PazBepTka KoHyca

KOM6I/IHI/Ip OBaHHOC 3aHATUC

Tema 13.11
VYceuennslit konyc. Ceuenue
YCEUYEeHHOr0 KOHYyca

Cozepxkanue yueOHOTO MaTepuaa

VYceuennblit konyc. Ero obpasyromias u Beicota. CeueHHe YCEUeHHOr0 KOHyca

KOM6PIHI/IpOBaHHOC 3aHATHC

Tema 13.12
Hlap u cdepa, ux ceueHus

Cozepxkanue yueOHOTO MaTepuaa

lap u chepa. Bzaumuoe pacrnonoxenue chepsl u miockoct. CedeHune mapa, chepsl

KomOuHMpOBaHHOE 3aHATHE

Tema 13.13

IToustre 06 00beMe Tena.
OrtHomenne 00LEMOB
MMOO0HEIX TEJ

Copneprxanre y4eOHOTO MaTepraa

[Tonstue 06 oObeme Tena. OobeM Kyba 1 IpsIMOYTOJIbHOTO Napayuienenunena. O0beM NpU3MbI 1
uuHapa. OTHoIIEHHe 00hEMOB MTOTO00HBIX Te. [ €OMETPHYECKHUIT CMBICI OMPEICIUTENS 3-T0
nopsiiKa

KombunmnpoBanHoe 3aHATHE

Tema 13.14
OOBeMBI U IUTOIIAIT
TIOBEPXHOCTEH Tl

Conepxanue yueOHOTO MaTepHaja

O0beMbl paMuibl U KoHyca. O0beM miapa. [lnomaan moBepxHocTeii Te

KombunmnpoBanHoe 3aHATHE

Tema 13.15

KomOuHamm MHOTrOrpaHHUKOB

1 TEJI Bpall€Husd

ConepxaHne yq4eOHOTO MaTepHaja

Kombunammu reoMeTpudecKux Tem

KombunnpoBanHoe 3aHATHE

Tema 13.16
I'eomeTpuueckre KOMOUHAIH
Ha MPAKTUKE

ConepxaHue yq4eOHOTO MaTepHaja

Hcnonp3oBaHre KOMOMHANNIT MHOTOTPaHHMKOB U TEJ BPALIEHNS B IPAKTUKO-OPHEHTUPOBAHHBIX
3a/agax

IIpakTuueckoe 3aHsTHe

Tema 13.17
Pemenue 3agau.
MHOTrorpaHHUKH U Tena

Conepxanne yd4eOHOTO MaTepHaa

OObeMbI U TUIoIIaAu MOBEPXHOCTU MHOI'OTPAHHUKOB U TEJI BPAIICHU

Kontponsuas padora

BpAIICHUS

i’?;ﬁseli::cl;‘l;a DjIeMeHTbI OK-01, OK-02,
. OK-03, OK-04,

Teopuu rpagos OK-05. OK-07

Tema 14.1 Conepxanne yd4eOHOTO MaTepHaa ’

MHoxecTBa [Nonsitne MuoxecTBa. [logMHOXKecTBO. Omeparyiv ¢ MHO)KECTBAMH
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KomOnHMpoBanHoe 3aHsTHE 2
Tema 14.2 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJCPkaHNe (Codep:KaHMe NPUKJIATHOI0 MOLYJIfA)
Omnepanuu ¢ MHOKECTBAMHU Onepanmy ¢ MHOKECTBaMH. PellleHne NpukiIa HbIX 3a1a4
[IpakTHyeckoe 3aHsATHE 2
Tema 14.3 ConepxaHue y4eOHOTO MaTepHraa
I'padsr [Nonsitue rpada. CBs3HbIN rpad, AepeBo, MK rpad Ha MIIOCKOCTH
IIpakTuyeckas pabora 2
Tema 14.4 ConepxaHue y4eOHOTO MaTepHaa
Pemenue 3anau. MHOXecCTBa, Oneparuu ¢ MHOkecTBaMH. OnHcaHKue peanbHbIX CUTYalli ¢ OMOIIbI0 MHOXeECTB. [IprMeHeHne
I'padbl 1 ux mpumMeHeHue rpadoB K pelIeHUIO 3a1a4 2
KontponbHas pabora
Paznen 15. DaeMeHTHI
KOMOMHATOPUKH, CTATHCTHKH
U TEOpHH BepOSITHOCTEM 14
Tema 15.1 ConeprkaHue yaeOHOro MaTepHrasia
OcCHOBHBIE MOHATHS IlepecTaHoBKH, pasmelleHus, coueTanus. bunom Herotona
KOMOHMHATOPUKH
2
KombunmnpoBanHoe 3aHATHE.
Tema 15.2 Conepxanue yueOHOTO MaTepHaa
CoObITHE, BEPOATHOCTH CoBMecCTHbBIE U HECOBMECTHBIE COOBITHS. TEopeMbl O BEPOSITHOCTH CyMMbI COOBITHIA. Y CIIOBHAs
coObITus. Crioxenue u BEPOSITHOCTh. 3aBUCUMBIE U HE3aBUCUMBbIE COOBITHS. TEopeMbl O BEPOSITHOCTH POU3BEACHHS OK-01. OK-02
YMHO)KEHUE BEPOSTHOCTEH coObITHi. DOpMyIa TIOMHOM BEPOATHOCTH, hopMmyna BepHymu OK-O3: OK-0 4:
2 OK-05, OK-07
KombunnpoBanHoe 3aHATHE
Tema 15.3 IIpodeccroHaILHO-OPHEHTHPOBAHHOE Colep:KaHue (coiepKaHue MPHUKJIATHOTO MOTYJIs)
BepostHocTts B OTHOCHTENbHAS 9acTOTa COOBITHS, CBOMCTBO €€ yCTONINBOCTH. CTaTHCTHYECKOE OIpEeTICHIE
npogeccHoHaIbHBIX 3a/a4ax BeposTHOCTH. OIleHKa BEpPOSATHOCTH COOBITHS
IIpaktudeckoe 3ansTue
2
Tema 15.4 Conepxanne yu4eOHOTO MaTepHaia
JluckperHas cirydaiiHas Bunp! crrygaitabix BenmauH. OnpeneieHue JUCKPETHON CIyIaifHOW BEIMIHHBL. 3aKOH
BEIIMYUHA, 3aKOH €€ pacnpeneneHus TMCKPETHON CITy4aiiHOM BeIHYUHBI. Ee 4nCIIOBbIE XapaKTEPUCTHKH 2
pacnpeneneHus KombunmpoBanHoe 3aHATHE
Tema 15.5 Conepxanne ya4eOHOTO MaTepHraa
3a1aun MaTeEMaTHIECKOH Bapuannonnsiit pan. [lomuron gacror u rucrorpamma. CTaTHCTHIECKHE XapaKTEPUCTUKHU psia
CTaTUCTHKHU HaOJII0JaEMBIX TaHHBIX 2
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Kom 6I/IHI/Ip OBaHHOC 3aHATUC

Tema 15.6
Cocrasiienne Ta0OIuIl 1
JarpaMM Ha MPaKTHKE

IIpodeccnonaIbLHO-OPUEHTHPOBAHHOE Colep:KaHue (coAepKaHue NMPUKJIATHOT0 MOAYJIs)

HepBI/I‘{HaH 06pa60TI<a CTaTUCTUYCCKHUX NTaHHBIX. Fpaq)nqecxoe HX MPCACTAaBJICHUC. HaxomaeHHe
CpE€AHUX XaPAKTCPUCTHUK, Ha6J'IIOZ[aeMI)IX JaHHBIX

2
IIpakTHueckoe 3aHsATHE
Tema 15.7 ConepxaHue y4eOHOTO MaTepHaa
Pemienne 3a1a4. SneMeHTsI OnemeHTs! KOMOMHATOPUKU. COOBITHE, BEPOATHOCTH COOBITHA. CIIOKEHUE U YMHOXKEHHE
KOMOUHATOPHUKHU, CTATUCTUKYU U BEPOSATHOCTCH 2
TEOPUU BEPOSITHOCTEN Konrtposbhas pabora
Koncynpranus 2
DK3aMeH 4
Beero: 263
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3. YCJIOBUSA PEAJIM3ALIUU TPOT'PAMMBI YYEBHOI'O IPEIMETA
3.1. TpedoBaHusi K MUHUMAJbHOMY MaTepHAJbHO-TeXHHYECKOMY 00ecre4yeHn 0
Jns  peanus3anuy  IpOrpaMMbl  y4eOHOTO IpeAMeTa IIPeIyCMOTPEHBI  ClIEAYIOIINe
CIICHUAJIbHBIC ITIOMCIIICHUA KaOMHET MaTEMaTHKH.
OcHanienne  y4eOHBIX KaOMHETOB H  Ja0OpaTopwil  YCTaHOBJIIEHO  IPOTOKOJIOM

Metoanyeckoro coBera Qakynbreta: [Iporoxon Ne 5 ot 24.12.2025 r.

3.2. UudopmanuonHoe odecneyenue 00yueHus
[lepeuenr wucnonb3yeMbIX y4yeOHBIX H3IaHUM, VHTEepHET-pecypcoB, ITONOJHUTEIbHOM
JUTEPaTyphl
OcHOBHbIE HICTOYHHKH
1 Maremarnka: anrebpa ¥ Hayajla MATEMaTHYECKOTO aHAlIM3a, reoMeTpusi. Anredpa u
Hayajia MaTeMaruyeckoro aHanusa: 10—11-e kimaccsl: 6a30BbIN U yriyONEHHBIA YPOBHU
: yueOonuk / 1. A. Amumos, 10. M. Kossirun, M. B. TkauéBa, ®Enoposa. — 12-e u3j.,
ctep. — Mocksa : [IpocBemenue, 2024. — 463 ¢. — ISBN 978-5-09-112136-0. —
Tekcrt : anexTpoHHbIi // JIaHb : AIeKTpOoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/408656
2 Marematuka: anredpa U Hauyajga MaTeMaTH4YEeCKOro aHanu3a, reomerpus. ['eomerpus :
10—11-if xmaccel : 6a30BBIN U yrayonéHubIi ypoBHu : yaeOHuk / JI. C. Atanacsn, b. B. ,
K. C. [m np.]. — 12-e u3n., ctep. — Mockaa : [IpocBemenne, 2024. — 287 ¢. — ISBN
978-5-09-112137-7. — TexkcT : anmeKkTpoHHbIH // JIaHb : 37EeKTPOHHO-O0MOIMOTeUHAs
cucrema. — URL.: https://e.lanbook.com/book/472934
JlonoHUTe/IbHbIE HCTOYHUKHU
1 boromonos, H. B. Ilpaktudeckue 3anstus no marematuke B 2 4. Yacts 1 : yuebHoe
rocobwue 1 cpenHero npodeccuonaabHoro oopasosanus / H. B. boromosioB. — 11-¢
u31., epepad. u gorn. — Mocksa : MznatenscTBo FOpaiit, 2023. — 326 ¢. —
(ITpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-08799-4. — Tekcr:
aneKkTpoHHbIN // OOpazoBaTensHas miaatgopma FOpaidt [caiit]. — URL:
https://urait.ru/bcode/512668
2 boromonos, H. B. IlpakTuueckue 3aHaTus 0 MatemaTuke B 2 4. YacTsb 2 : yuebHoe
nmocodue A7 cpeqHero npodeccuoHanbHoro oopasosanus / H. B. boromonos. — 11-e
u31., nepepad. u gon. — Mocksa : U3garensctBo HOpaiit, 2023. — 251 ¢. —
(ITpodeccuonanbuoe obpazosanue). — ISBN 978-5-534-08803-8. — Texkcr:
anekTpoHHbIN // OOpazoBatensHas miaardopma FOpaiit [caiit]. — URL:
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOTI'O

INPEJIMETA

KoHTpons 1 oleHKa pe3yinbTaTOB OCBOCHUS yYEOHOTO IMpEeIMETa PAacKpBIBAIOTCS 4epes

JTMCUMIUIMHAPHBIE Pe3yNbTaThl, HApaBJIeHHbIE Ha (popMHUpOBaHUE OOIINX U MPO(PECCHOHATHHBIX

KOMIIETEHIIUH 110 pa3jienaM U TeMaM CoJepXaHus yueOHOro Marepuaia.

Ooémasi/npodeccuonanbHas
KOMIIETCHIIUA

Pa3znen/Tema

Tun oneHOYHBIX
MepPONnpPUsITUSI

OK 01. Beibupats criocoObl
pereHus 3a1a4 npodecCuoHaNbHON
JIeATENbHOCTH IPUMEHUTEIEHO

K Pa3INYHbIM KOHTEKCTaM

P1,Temal.l1,1.2,1.311-0/c,1.4,15,1.6,1.7
P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6

P 3, Temn 3.1, 3.2, 3.3, 3.4 I1-o/c, 3.5

P4, Temr14.1,4.2,43,4.4,4.5

P 5, Temr 5.1,5.2,5.3,5.4

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-o/c, 6.7
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
0/c,7.8,7.9, 7.10, 7.11

P 8, Temn 8.1, 8.2

TectupoBanue

VYcTHBIH ompoc
MateMaTHueCcKui AUKTaHT
WnnuBuayansHast
caMocTosiTeNbHas paboTta
IIpencraBnenue
pe3yabTaTOB
MPaKTHYECKUX PadoOT
KonTposbHas pabora

P9, Temr1 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8, Brimonnenue
9.9,9.10, 9.11 IT-o/c, 9.12 9K3aMEHAIMOHHEIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 I1-o/c, | 3amaHuii
10.6
P11, Temsr 11.1,11.2, 11.3, 11.4, 11.5 IT-o/c,
11.6
P12, Temsr 12.1, 12.2, 12.3, 12.4 IT-0/c, 12.5
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6,
13.7 IT-o/c, 13.8, 13.9, 13.10, 13.11, 13.12,
13.13, 13.14, 13.15, 13.16, 13.17
P 14, Temsr 14.1, 14.2 T1-o/c, 14.3, 14.4
P 15, Temsr 15.1, 15.2, 15.3 IT-o/c, 15.4, 15.5,
15.6 IT-o/c, 15.7
OK 02. Ucnons30BaTh P1,Temal.1,1.2,1.31I-0/c, 1.4,15,1.6,1.7 | TecrupoBanue

COBPEMEHHbIE CPE/ICTBA IIOUCKA,
aHaJIM3a U HHTEPIPETALIH
nHpopManum, 1 HHPOPMAIMOHHbIE
TEXHOJIOTUH [UTS BBIIOJIHEHHS 33134
npodeCCHOHATBHOM IS TETEHOCTH

P2, Tems 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4 IT-o/c, 3.5

P4, Tems1 4.1,4.2,4.3,4.4,4.5

PS5, Temnr 5.1,5.2,5.3,5.4

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-o/c, 6.7
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.711-
0/c,7.8,7.9,7.10, 7.11

P8, Temnr 8.1, 8.2

P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8,
9.9,9.10, 9.11 IT-o/c, 9.12

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 IT-o/c,
10.6

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

P12, Temsr 12.1, 12.2, 12.3, 12.4 IT-0/c, 12.5
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6,
13.7 IT-o/c, 13.8, 13.9, 13.10, 13.11, 13.12,
13.13, 13.14, 13.15, 13.16, 13.17

P 14, Temur 14.1, 14.2 TI-o/c, 14.3, 14.4

P 15, Temsr 15.1, 15.2, 15.3 TT-o/c, 15.4, 15.5,
15.6 IT-o/c, 15.7

VYeTHbll o1poc
MaremaTH4eCKUHN JUKTAHT
WnauBunyanpHas
camocTosTeNbHas pabora
IIpencraBnenue
pe3yaBTaTOB
MPAaKTUIECKUX paboT
Kontponpnas pabora
Brimonmaenne
9K3aMEHAaI[HOHHBIX
3aJaHuN

OK 03. ITnmanupoBaTh 1
peaTn30BBIBATH COOCTBEHHOE
npoeccoHaNbHOE W IMYHOCTHOE
pa3BUTHE, IPEINPHHAMATEITBCKYIO
JeATENBHOCTD B
npodeccronansHol chepe,
WCTIONIb30BATh 3HAHUS T10
(PMHAHCOBOM rPaMOTHOCTH B

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6,1.7
P2, Tems1 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3, 3.4 IT-o/c, 3.5

P4, Temn1 4.1,4.2,4.3,4.4,4.5

PS5, Temnr 5.1,5.2,5.3,5.4

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 TT-o/c, 6.7
P7,P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/c,7.8,7.9,7.10, 7.11

TectupoBanue

VYerHslil onpoc
MaTteMaTHYeCKHI JUKTAHT
WNunuBunyansHas
caMocCTosTeNbHas paboTta
[IpencraBnenue
pe3yNbTaToB
MPAKTUICCKUX padboT
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PA3JIMYHBIX JKU3HCHHBIX CUTYALUAX

P 8, Tems! 8.1, 8.2

P9, Temnt 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8,
9.9,9.10, 9.11 IT-o/c, 9.12

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 IT-o/c,
10.6

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

P 12, Temsr 12.1, 12.2, 12.3, 12.4 [T-o/c, 12.5
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6,
13.7 IT-o/c, 13.8, 13.9, 13.10, 13.11, 13.12,
13.13,13.14, 13.15, 13.16, 13.17

P 14, Temsr 14.1, 14.2 T1-o/c, 14.3, 14.4

P 15, Temsr 15.1, 15.2, 15.3 TT-o/c, 15.4, 15.5,
15.6 IT-o/c, 15.7

KonTponbnas padbora
Brimonnenne
9K3aMEHAIMOHHEIX
3aJIJaHui

OK 04. DddexTrBHO
B3aMMOJIEHCTBOBATh U paboTaTh B
KOJUIEKTHBE M KOMaH e

P1,Temal.1,1.2, 1.3 11-0/c,1.4,15,1.6, 1.7
P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 T1-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3, 3.4 IT-o/c, 3.5

P4, Temr14.1,4.2,43,4.4,4.5

P 5, Temr 5.1,5.2,53,5.4

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-o/c, 6.7
P7,P7 Temw 7.1,7.2,7.3,7.4,7.5,7.6,7.7
Il-0/c,7.8,7.9,7.10, 7.11

P 8, Temn 8.1, 8.2

P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8,
9.9,9.10, 9.11 IT-o/c, 9.12

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 IT-o/c,
10.6

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

P12, Temsr 12.1, 12.2, 12.3, 12.4 IT-0/c, 12.5
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6,
13.7 IT-o/c, 13.8, 13.9, 13.10, 13.11, 13.12,
13.13, 13.14, 13.15, 13.16, 13.17

P 14, Temsr 14.1, 14.2 TI-o/c, 14.3, 14.4

P 15, Temsr 15.1, 15.2, 15.3 TI-o/c, 15.4, 15.5,
15.6 IT-o/c, 15.7

TectupoBanue

VYcTHBIH ompoc
MateMaTHuecKuid AUKTaHT
WnnuBupnyaneHast
caMocTosiTeNIbHasl paboTta
[Ipencrasnenue
pe3yaBTaTOB
HPaKTHYECKUX padboT
KonTposbHas pabora
Beinmonnenue
9K3aMEHAIIMOHHBIX
3aJlaHui

OK 05. OcyriecTBIATh yCTHYIO U
MIUCBMEHHYIO KOMMyHHKAIIUIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yaueTom
0COOEHHOCTEN COIMAILHOTO U
KYJIbTYPHOT'O KOHTEKCTa

P1,Temal.l1,1.2, 1.311-0/c,1.4,15,1.6, 1.7
P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4 IT-o/c, 3.5

P4, Tems1 4.1,4.2,4.3,4.4,4.5

PS5, Temsr 5.1,5.2,5.3,5.4

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-o/c, 6.7
P7,P7 Temr 7.1,7.2,7.3,7.4,7.5, 7.6,7.7
IT-0/c,7.8,7.9,7.10, 7.11

P8, Temnr 8.1, 8.2

P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8,
9.9,9.10, 9.11 IT-o/c, 9.12

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 IT-o/c,
10.6

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

P12, Temsr 12.1, 12.2, 12.3, 12.4 IT-0/c, 12.5
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6,
13.7 IT-o/c, 13.8, 13.9, 13.10, 13.11, 13.12,
13.13, 13.14, 13.15, 13.16, 13.17

P 14, Temur 14.1, 14.2 TI-o/c, 14.3, 14.4

P 15, Temnr 15.1, 15.2, 15.3 T1-o/c, 15.4, 15.5,
15.6 IT-o/c, 15.7

TectupoBanue

VYeTHbll orpoc
MaremaTH4eCKUHN JUKTAHT
WnauBunyanpHas
camocTosTeNnbHas pabora
[IpencraBnenue
pe3yIaBTATOB
MPAaKTUIECKUX paboT
Kontponpnas pabdora
Brimonmaenne
9K3aMEHAI[HOHHBIX
3aJaHAN

OK 06. ITposiBIIATH TpaskAaHCKO-
MATPHOTHYECKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
TIOBE/ICHHE Ha OCHOBE
TPaJUIMOHHBIX 00IEUEIOBEUECKUX

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6,1.7
P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, 2.6
P9, Temnr 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8,
9.9,9.10, 9.11 IT-o/c, 9.12

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 IT-o/c,

TectupoBanue

VYerHslii onpoc
MaTtemaTHueCKUi AUKTaHT
WnnuBuayanbHas
caMocTosiTeNIbHasl paboTa

34




HeHHOCTefI, B TOM YHUCJIC C YYETOM
rapMOHH3allu MCKHAITMOHAJIbHBIX
1 MCIKPCIIMTUO3HBIX OTHOHIGHI/Iﬁ,
NPUMCHATHL CTAHAAPThI

10.6

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6,
13.7 IT-o/c, 13.8, 13.9, 13.10, 13.11, 13.12,
13.13, 13.14, 13.15, 13.16, 13.17

IIpencraBnenue
pe3ysIbTaToB
MPaKTHYECKUX PadoOT
KonTponbnas padbora

AHTHKOPPYIIIMOHHOT'O TIOBEICHUS Brimonaenue
9K3aMEHAIMOHHEIX
3aJIJaHui

OK 07. ConelicTBOBaTh P1,Temal.1,1.2, 1.3 IT-0/c, 1.4, 1.5, 1.6, 1.7 | TectupoBanue

COXPaHEHHUIO OKPY>KAIOIIEH CPebl,
pecypcocOepeKeHunIo, MPUMEHSITh
3HaHMA 00 N3MEHEHHUH KIIMMaTa,
TIPUHIMTIBI OEPEKITNBOTO
NpOU3BOJCTBA, 3 dHeKTHBHO
JIEICTBOBAThH B Upe3BbIUAMHBIX
CHUTYaIHsIX

P2, Temn1 2.1, 2.2, 2.3, 2.4, 2.51-0/c, 2.6

P 3, Temn1 3.1, 3.2, 3.3, 3.4 IT-o/c, 3.5

P4, Temr14.1,4.2,4.3,4.4,4.5

P5, Temrr 5.1,5.2,5.3,5.4

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 TT-o/c, 6.7
P7,P7 Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I-0/c,7.8,7.9,7.10, 7.11

P 8, Temnr 8.1, 8.2

P9, Temn 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8,
9.9,9.10, 9.11 IT-o/c, 9.12

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 IT-o/c,
10.6

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

P 12, Temsr 12.1, 12.2, 12.3, 12.4 T1-o/c, 12.5
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6,
13.7 IT-o/c, 13.8, 13.9, 13.10, 13.11, 13.12,
13.13, 13.14, 13.15, 13.16, 13.17

P 14, Temsr 14.1, 14.2 TI-o/c, 14.3, 14.4

P 15, Temsr 15.1, 15.2, 15.3 TI-o/c, 15.4, 15.5,
15.6 IT-o/c, 15.7

VYcTHBIH ompoc
MarteMaTHuecKuii AUKTaHT
WnnuBuayaneHast
caMmocTosiTeNIbHas paboTta
IIpencraBnenue
pe3yabTaTOB
MPaKTHYECKUX PadoOT
KonTponbHas padbora
Beimonnenue
9K3aMEHAIMOHHBIX
3a/1aHuH
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