}%’
MHUHOBPHAYKHU POCCUUA
®denepalibHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICILIET0 00pa30BaHuUs
«Poccuiickuii rocy1apcTBeHHbIH re0J10ropa3Be104Hblii yauBepcutrer umenn Cepro

OpIKOHNKH/I3€e)»
(MI'PHN)

YHUBEpPCUTETCKUH KOJJIEIK

PABOYAJ I[TPOTPAMMA
JUCHUITJIMHBI
MATEMATUKA»

OcHoBHas 00pa3oBaTesbHas IporpamMma CpeIHero npoheccuoHalIbHOTO
00pa3oBaHMs — MPOrpaMMa MOATrOTOBKU CHELUATMCTOB CPEIHETO 3BEHA 110
cnenuransHoctr 09.02.07 NndopmanmoHHbIe CHCTEMBI U IPOTPAMMHUPOBAHHUE

dopma 00ydeHHS — OUHAS

MockBa
2023 r.



1. OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMEI JNCHUATIIMHBI
«MATEMATUKA»

1.1. MecTo TUCHMIUIMHBI B CTPYKType MpodeccrnoHalibHOi 00pa3oBaTeIbHOM
nporpammsl CI1O:
OO6meobpazoBaTeabHast JUCHUILIMHA «MaTeMaThKay SIBIsSeTCsS 00513aTeIbHOM YacThIO
00111€00pa30BaTEeILHOTO IHMKJIAa 00pa3oBaTeIbHON MPOrpaMMbl B COOTBETCTBUH C
dI'OC 09.02.07 adbopMaimoHHbIE CHCTEMBI U IIPOTPAMMHUPOBAHHE.

1.2. llenu v nnaHupyeMble pe3yJIbTaTbl OCBOCHUSI TUCHUILITUHBI:

1.2.1. Lenp AMCUMILIAHBI

ConepxaHue mporpaMMbl  0011€00pa30BaTeNbHON JUCHUIUIMHBL «MaTeMaTukay
HApaBJICHO Ha JIOCTH)KEHUE pe3yJbTaTOB €€ U3Y4YEHUSI B COOTBETCTBUM C
tpeboBanusimu GI'OC COO c¢ yuerom npodeccuonanbHoi HampaBieHHocTH PI'OC
CIIO.

1.2.2. IInanupyemble pe3yabTaThl OCBOEHHUS 00I11€00pa30BaTEIIbHON AUCIUILIIUHEI B
cootBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne JUCIUIUIMHA UMeeT npu (popmupoBanuu u pazputuu OK.

B nmporpammy BKJIIOUEHO cojiep:kaHue, HalpaBlieHHOE Ha (OPMHUPOBAHHUE Y CTYACHTOB
KOMIIETCHIINA, HEOOXOMWMBIX [IJI1 OCBOCHHS OCHOBHOW MPOQECCHOHATHHOMN
oOpazoBarenbHoil mporpamMmbl CIIO Ha 6a3ze oCHOBHOro o0miero oOpa3zoBaHUs C
HOJIyYEHUEM CPETHET0 001Iero 00pa30BaHus MPOrpaMMbl OJITOTOBKHU CIIELUATNCTOB
cpennero 3BeHa (IITICC3).



1.2.2. [Inanupyembie pe3ysbTaThl OCBOEHHUS 00111e00pazoBaTeibHON TUCHUIUIMHBI B cOOTBETCTBUM ¢ DI'OC CIIO u Ha ocHoBe PI'OC

COO

Konx n sammeHnoBaHue

HJ'IaHI/IpyeMI)IC PE3yJIbTaThl OCBOCHUA OUCHUITIIIMHBI

bopMupyeMbIx
KOMIICTCHIIUM

OO01ue

I[I/ICHI/IHJ'II/IHapHI)Ie

OK 01 Beibupats criocoOsl
peleHus 3a1a49
poecCHOHANTEHOM TSI TETEHOCTH
PUMEHHUTEITHHO

K Pa3JIMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYy1y, OCO3HAHHE IICHHOCTH
MacTepcTBa, TPYAOTO0HE;

- TOTOBHOCTb K aKTUBHOU JESITEIIbHOCTH
TEXHOJIOTUYECKON U COLUATBHOMN
HaIPaBJICHHOCTH, CTIOCOOHOCTh HHUITUHUPOBATD,
TJIAHUPOBATh U CAMOCTOSITEIIBHO BHITIOJHSATH
TaKyI0 IeITeIbHOCTD;

- UHTEpEC K Pa3Iu4HbIM cepam
po¢eCCUOHATIBHON JIEATEIIBHOCTH,

OBnajzieHNe YHUBEPCATHLHBIMU YUEOHBIMU
MO3HABATEIILHBIMU JCHCTBUSMH:

a) 6a30BbIe JJOTUYECKHUE ACHCTBHS:

- CaMOCTOSITENBHO (POPMYIUPOBATH U
aKTyaJIM3upoBaTh MPoOIJIeMy, pacCMAaTPUBATH €€
BCECTOPOHHE;

- YCTaHABIIUBATh CYIIECTBEHHBIN NMPU3HAK WU
OCHOBAHMsI JIJIsl CPaBHEHUS, KJIaCCU(DUKAITUU U
000011IeHN;

- ONIPENICIIATH LIEJTU JACSITCIIBHOCTH, 33]1aBaTh
napamMeTpbl U KPUTEPUH UX JTOCTHIKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH Y TIPOTUBOPECYUHS F
paccMaTpUBaeMbIX SBICHHSIX;

- BHOCHTH KOPPEKTUBHI B JCATEIHHOCTD,

OLCHHUBATb COOTBCTCTBUC PC3YJILTATOB LCIIAM,

-BJIaJICTh METOJAMH JJOKA3aTENbCTB,
aJITOPUTMaMU pEIICHUS 3a/1a4; YMEHUE
(dbopMyIHpOBaTh OMpEeIICHNUs, AKCUOMBI U
TEOPEMBI, TPUMEHSTH UX, IPOBOIUTH
JI0Ka3aTeNbHBIE PACCYKICHHS B XO/I€ PEIICHUS
3azay;

- YMETH ONEPUPOBATH MOHATHSIMH: CTETICHb
qrCIia, TIOTapu(M Yrcia; YMEHUE BBIIOJIHATD
BBIUHCJICHHUE 3HAUYCHUH U TPEoOpa30BaHUS
BBIPQXEHHI CO CTETIEHSMU U JIorapupmMamu,
npeoOpazoBaHus APOOHO-PALIMOHATIBHBIX
BBIPAKECHU;

- YMETh ONEPUPOBATH MOHATUAMMU:
paloHaibHbIE, UpPAlMOHANbHBIE,
noKa3aresbHble, CTEIIEHHBIE, JJorapu(pMUUYECKueE,
TPUTOHOMETPUUECKHE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUAMU: QYHKIUS,
HenpepbIBHAS (PYHKIINSA, TPOU3BOIHAS,
nepBooOpasHas, Onpe/IeJICHHbIN HHTETPaL;
YMETh HaXOJIUTh TMPOU3BOIHBIE dJIEMEHTAPHBIX
GYHKIUH, UCTIONIBb3Ys CIIPABOYHBIE MaTepHAIIbI;
UCCIIEIOBATh B MPOCTEHIIINX CITyqassxX (QyHKITUH
Ha MOHOTOHHOCTb, HAXOJAUTh HAUOOJBIINE U




OLICHUBATh PUCKHU MOCIECTBUN AEATEIBHOCTH;
- pa3BUBATh KPEaTUBHOE MBIILJICHUE TIPU
pelIeHUH )KU3HEHHBIX MTPOoOIeM

0) 6a30BBIEC HCCIIEIOBATEILCKUE TCUCTBUS:

- BJIaJICTh HaBBIKAMH Y4EOHO-
MCCIIE0BATEIBCKON U IPOEKTHON
NeSATETLHOCTH, HAaBBIKAMH Pa3peIICHUs
po0em;

- BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIC CBSI3H U
aKTyaJIM3upPOBaTh 3a7a9y, BEIIBUTATh TUIIOTE3Y
€¢ peIIeHUs, HaXOIUTh apPTyMEHTBI JIJIs
JI0Ka3aTeNbCTBA CBOMX YTBEPKIACHHIMA, 3a/1aBaTh
napameTpbl U KPUTEPUH PEIICHUS;

- aHAJIM3UPOBATH MOJYYCHHBIC B X0JI€ PEIICHHUS
3a/1auu Pe3yJIbTaThl, KpUTUUYECKU OLICHUBATh X
JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCJIOBHUSIX;

-- YMETh NIEPEHOCUTD 3HAHUS B
MO3HABATENILHYIO U MTPAKTUYECKYIO 00J1acTH
KU3ZHEIEITeIIbHOCTH;

- YMETh UHTETPUPOBAThH 3HAHUSI U3 PA3HBIX
MPEIMETHBIX 001acTei;

- BBIJIBUTATh HOBBIC UJICH, TIPEIIaraTh
OpPUTHHABHBIC TTOJXO/IBI ¥ PEIICHUS;

U CIIOCOOHOCTH UX MCIOJIb30BAHUS B
[I03HABATEIbHON U COLIMAJIbHON MPAKTUKE

HAauMEHbBIINE 3HAYEHUS (PYHKIMMI; CTPOUTH
rpad¥Ky MHOTOWJIEHOB C UCIIOJIb30BAHUEM
annapara MaTeMaTUYeCKOro aHaIu3a;
MPUMEHSATH IPOU3BOJAHYIO NPU PELICHUH 3a/1a4
Ha JBWKEHUE; PEIIaTh MPAKTUKO-
OpPUEHTHPOBAHHBIE 337]a4l HAa HAUOOJIBIINE U
HaMMEHBbIIIE 3HAYEHNUS, HA HAXOXKICHUE MyTH,
CKOPOCTHU U yCKOPEHHS;

- YMETbh ONEPUPOBATH NOHATUAMMU:
panuoHalIbHAsl PYHKIMS, TOKa3aTelIbHas
(GyHKLHS, cTeneHHas QyHKIuS,
norapupmMuyeckast GyHKIUs,
TPUTOHOMETpUUYECKUEe (PYHKIUU, OOpaTHbIE
(GYHKIUHM; YMEHUE CTPOUTH rpapuKu U3yUYEHHBIX
GyHKIU, UCIIOJIB30BATh IPaUKH MPU U3yUEHUN
IIPOLIECCOB U 3aBUCUMOCTEMN, IPU PELICHUN
3a]a4 U3 IpYyrux yuyeOHbIX MPEAMETOB U 331a4 U3
pealibHOM KU3HU; BBIPAXKaTh PopMysIaMu
3aBUCUMOCTH MEX]ly BEJIMYUHAMY;

- YMETh PeIIaTh TEKCTOBBIE 3a/1a4M PA3HBIX
THUIIOB (B TOM YHMCJIE HA MPOLEHTHI, JOJIU U
4acTHu, Ha JIBUKEHUE, paboTy, CTOUMOCTb
TOBAapOB U YCJIyT, HAJOTH, 3a/1a4l U3 00J1acTh
YIpPaBJICHUS JIMYHBIMU U CEMENHBIMU
(uHaHCaMM); COCTaBIATh BBIPAKEHNUS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 1O
YCIJIOBHIO 33J1a4M, UCCIIEOBATh ITOJIy4YEHHOE
pEelIeHre U OLEHUBATh MPABIONOI00HOCTh
pE3yJIbTaTOB;




- YMETh ONIEPUPOBATH MOHATHUSIMU: CpEIHEES
apudpmMeTHIecKoe, MerMana, HauboJblee u
HaUMEHbIIIee 3HAYCHHSI, pa3Max, TUCTICPCHS,
CTaHJIaPTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
YMETh U3BJICKATh, HHTEPIIPETUPOBATH
uH(pOpMaIInIO, IPECTABICHHYIO B TaOIHUIaX, Ha
nuarpammax, rpaukax, OTpaskKarollyro CBOWCTBA
pPEANTHHBIX TPOIIECCOB U SBJICHUH; TTPEICTABIIATH
uH(GOPMAIIMIO C TIOMOIIBIO TAOIHII U AUATPAMM;
HCCJIEIOBATh CTATUCTHUECKHUE JaHHbBIE, B TOM
qHCIIe ¢ TPUMEHEHNUEM TpaPUIeCKuX METOIOB H
AJIEKTPOHHBIX CPEICTB;

- YMETb ONEPUPOBATH MOHATUSIMU: CITyUalHBIHI
OTIBIT U CIIy4aitHOE COOBITHE, BEPOSITHOCTh
CIIy4aifHOTO COOBITHSI; YMEHHE BBIYUCIISTh
BEPOSITHOCTH C UCTIOIB30BAHUEM IPadUIECKUX
METO/IOB; MPUMEHSTH (POPMYJIBI CIIOKEHUS U
YMHOXXEHHS BEPOATHOCTEH, KOMOMHATOPHBIE
bakTbl U (HOPMYJIBI IIPU PEIICHUH 3a]1a4;
OIICHUBATh BEPOSITHOCTU PEATBHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4YalHbIMU BEJIMYMHAMU,
yMEHHUE TPUBOIUTH IPUMEPHI MPOSIBICHUS
3aK0HA OOJBIIAX YHCEI B IPUPOTHBIX U
OOIIECTBCHHBIX SBJICHUSX,

- YMETh ONIEPUPOBATH MOHATUSIMHU: TOYKA,
npsiMast, TIOCKOCTh, TPOCTPAHCTBO, IBYTPAHHBIN
YTOJI, CKPEIIUBAIOIINECS TIPSIMBIE,
napauIeTbHOCTD U TIEPIIEHANKYISIPHOCTh
MPSAMBIX U TJIOCKOCTEH, YOI MEXKTY MPSMBIMH,




YTOJI MEXAY IPSAMOM U MJIOCKOCTBIO, YTOJI
MEX/y TUIOCKOCTSIMM, PACCTOSTHUE OT TOUYKH 10
IUIOCKOCTH, PACCTOSIHUE MEXTY MPSMBIMH,
PACCTOSIHME MEXY TUIOCKOCTAMHM; YMEHHUE
MCITIOJIB30BaTh NIPH PELICHUH 33]a4 U3yUYECHHbIE
(bakThl 1 TEOpEMBI ITIAHUMETPUH; YMEHUE
OLICHHBATh Pa3Mepbl 00BEKTOB OKPYKAIOLIETO
MUpa;

- YMETbh ONEPUPOBATH NOHATHUAMMU:
MHOTOIPAaHHHK, CEYEHHE MHOTOTPaHHHKa, KyO,
napajuienenunea, npu3Ma, nupamuaa, purypa u
MOBEPXHOCTh BpalleHUs, LIWJIUHIP, KOHYC, 11ap,
cdepa, ceueHus GUrypsl BpalieHus, IIOCKOCTb,
Kacaromasicsi cepbl, HUIUHAPA, KOHYCa,
IJIOIIAb IOBEPXHOCTHU IUPAMHUJIBI, IPU3MBI,
KOHYcCa, IIWINHAPA, TUIOIAab chepbl, 00beM
Ky0a, MpsIMOYTOJILHOTO NapajuieNienunena,
NUpamMuabl, TPU3MbI, IHJIMHAPA, KOHYCA, 11apa;
yMEHHE U300pakaTh MHOTOTPAaHHUKH U
MIOBEPXHOCTH BPAIECHHMS, X CEYEHUS OT PYKH, C
MTOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U
AJIEKTPOHHBIX CPEICTB; YMEHUE PACIIO3HABATH
CUMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacno3HaBaTh MPAaBUIbHBIE MHOTOTPAHHUKH;

- YMETbh ONEPUPOBATH MOHATUSMU: TBUKEHUE B
MPOCTPAHCTBE, 0100HBIE (GUTYPHI B
MPOCTPAHCTBE; UCIIOIb30BATH OTHOILLIEHUE
TJIOIIA/IeH MOBEPXHOCTEH U 00BEMOB MOJOOHBIX
buryp npu peuieHuu 3aay;




- YMETb BBIYUCIATH TEOMETPUUECKHUE BETUUNHBI
(anmuHa, yroJi, Iioumaab, 00beMm, MIomaab
MOBEPXHOCTH ), UCTIOJB3YS U3YUEHHBIE (POPMYIIbI
U METO/IbI;

- YMETh ONIEPUPOBATH MOHSATUSIMH:
MPSIMOYTOJIbHASI CUCTEMA KOOPIUHAT,
KOOPAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJISIPHOE IPOU3BENCHHUE, YTOJI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BE/ICHHE
BEKTOpPa Ha YKCJIO; HAXOAUTh C TIOMOIIBIO
M3YUYCHHBIX (DOPMYJT KOOPJUHATHI CEPEAUHBI
OTpe3Ka, pACCTOSHHUE MEXIY IBYMsI TOUKaAMU;

- YMETb BBIOUPATH MOIXOSAITNN U3yUCHHBIN
METOJ JJIsl pELICHUS 3a/1aud, PacliO3HABaTh
MaTeMaThyeckue (PakThl 1 MaTeMaTHIECKUE
MOJIENIA B MMPUPOJHBIX U OOIIECTBEHHBIX
SABJICHUSX, B UCKYCCTBE; YMEHHUE IPUBOAUTH
MIPUMEPBI MATEMATHYECKUX OTKPBITUI
POCCHUMCKON U MUPOBOW MaTeMaTUYECKON HAYKHU.
- YMETh ONIEPUPOBATH MOHATUAMU: ONPEICIICHHE,
akcuoma, Teopema, ClIeJICTBUE, CBOMCTBO,
MPU3HAK, JOKa3aTeIbCTBO, PABHOCUJIbHbBIC
dhopmMynHpoBKY; yMeHHE (GOPMYIIUPOBATH
o0paTHOE U MPOTUBOIIOJIOKHOE YTBEPKIEHUE,
MPUBOJIUTH MPUMEPHI U KOHTPIIPUMEDHI,
HCIIOJIb30BaTh METOJ] MaTeMaTHYECKON
WHYKIIMH; TTIPOBOIUTH JI0KA3aTeIIbHBIC
paccyXaeHus NMpU pelieHruy 3a1a4, OllEHUBATh
JIOTUYECKYIO MPABWIHLHOCTh PACCYK/ICHU;




- YMETb ONIEPUPOBATH NOHATUSAMHU: MHOXKECTBO,
IIOJIMHOKECTBO, OIIEpallU HaJl MHOKECTBAMU;
YMEHUE UCII0JIb30BAaTh TEOPETUKO-
MHO>KECTBEHHBIN anmapar JJisi ONUCaHUS
peanbHBIX IPOLECCOB U SIBJICHUN IPH pEICHUN
3a]a4, B TOM YHUCJIE U3 JPYTUX YU4EOHBIX
IIPEMETOB;

- YMETh ONEPUPOBATH MOHATUSAMU: Tpad,
CBSI3HBIN rpad, 1epeBo, UK, Tpad Ha
IJIOCKOCTH; YMEHHUE 3a/1aBaTh U ONKCHIBATH
rpadsl pa3aMYHBIMU CITIOCOOAMU; UCTIOIb30BAThH
rpadsl IpU pELICHUN 3a]1a4;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMHU:
COUYETaHue, IEPECTAHOBKA, YHCIIO COYETAHU,
YHCIIO IEPECTAaHOBOK; OMHOM HbloTOHA; ymMeHue
NPUMEHATh KOMOMHATOPHBIE (PaKThI U
paccyKJeHus JUIsl peleHus 3a/1ay;

-YMETb OIIEPUPOBATH MTOHATUSMHU: HATYPAIbHOE
YKCIIO, LIEJIOE YHUCIIO0, OCTATOK IO MOZYJIIO,
paMOHAIIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHO>KECTBA HAaTypaJIbHBIX, LENbIX,
pPaLMOHAJIBHBIX, IEHCTBUTEIBHBIX YUCE,
YMEHHUE UCIO0JIb30BaTh MPU3HAKU JE€TUMOCTH,
HAMMEHBIINN OOIINN AEJIUTEIb U HAUMEHBIIIEE
oO1ee KpaTHoe, anropuT™ EBkinaa npu
pELIeHUH 3a7a4; 3HAKOMCTBO C Pa3JIMYHbIMU
MO3ULMOHHBIMU CUCTEMaMU CUHUCIICHHUS;

- YM€Tbh CBOOOJIHO ONEPUPOBATH MOHATUSIMHU:
CTENEHb C IIEJIbIM MTOKa3aTesieM, KOpeHb




HaTypaJIbHOM CTENEHU, CTENEHb C
paloHaIbHBIM [IOKAa3aTeNIEM, CTETIEHD C
JEHCTBUTENBHBIM (BELIECTBEHHBIM)
nokasaresem, Jorapudm ducia, CHHyC, KOCUHYC
Y TAHT'€HC MPOU3BOJIBHOTO YHCIIA;

- YMETh ONEPUPOBATH NOHATUSAMU: TOXKJIECTBO,
TOXJIECTBEHHOE ITpeo0pa30BaHNE, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMA YPAaBHEHU U
HEPaBEHCTB, PABHOCWIBHOCTh YPABHEHU,
HEPaBEHCTB U CUCTEM, PALIMOHAJILHBIE,
UppaLMOHAIbHBIE, TOKa3aTEeIbHbIE, CTEIICHHBIE,
aorapu(pMUYECKHe, TPUTOHOMETPUUYECKHE
YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE
pelaTh ypaBHEHHUs, HEPAaBEHCTBA U CUCTEMBI C
IIOMOILBIO Pa3JINYHBIX IPUEMOB; PEILIAThH
YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C
apameTpoM; IPUMEHSTh YPABHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JUIsl pEILEHUS
MaTeMaTUYECKHX 3aJ1a4 U 3a7a4 U3 pa3InyHbIX
oOnacTeit HayKu U peajbHOM JKU3HU;

-yMeTbh CBOOO/IHO OIEPUPOBATH MOHATUSIMU:
rpaduk GyHKIMH, 0OpaTHas QyHKIHS,
KOMITO3ULIMS (PYHKIUHN, TUHEWHAs QyHKUUA,
KBaJpaTuyHas (QyHKILHMs, CTEIEHHAs] PYHKIUS C
LEJIbIM [T0Ka3aTeIeM, TPUTOHOMETPUUECKUE
GbyHKUIMH, 00paTHBIE TPUTOHOMETPUYECKUE
GyHKIMH, TOKa3aTeNbHAs U JIoTapudmMuueckas
GyHKIMH; YMEHUE CTPOUTH IpaPuKu (PyHKIIHA,
BBITNIOJIHATH NMPeoOpa3oBaHus rpaduKoB




bynxmii;

YMEHHE HUCI0JIb30BATh I'pauKu PyHKUMN AJ1s
W3YYEHUS IPOLECCOB U 3aBUCUMOCTEN ITpU
pELICHUH 337a4 U3 IPYTUX YUYEOHBIX IPEIMETOB
U U3 peaJbHON KHU3HU; BRIpaXaTh (popMyaamu
3aBUCUMOCTH MEX]ly BEIMYUHAMH;

yMEHHE CBOOOTHO ONIEPUPOBATH MOHITHIMHU:
YETHOCTh (PYHKIIMH, IEPUOANYHOCTD (DYHKIINH,
OTPaHUYEHHOCTH (PYHKIIUH, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMyM (QYHKLIHH, HAanOoJIbLIee U
HavMeEHbllIee 3HaUYeHUs (PYHKIIMU Ha
MIPOMEKYTKE; YMEHHUE MTPOBOJIUTH UCCIIETOBAHNE
INZEINIVIH

YMEHHE UCI0JIb30BATh CBOICTBA U IpaduKu
GyHKIUH 1715 peleHnst ypaBHEHUH, HEpaBEHCTB
U 3a71a4 ¢ apaMeTpaMu; n300paxaTh Ha
KOOPAMHATHOM IIJIOCKOCTU MHOYKECTBA PEILICHUN
YPAaBHEHUH, HEPABEHCTB U UX CHCTEM;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHIMMU:
MOCJIE0BATEIBHOCTD, apudMeTHdecKas
IIPOrpeCCHsi, FeOMETPUYECKasi IPOrPECCHsl,
OecKOHEeYHO yObIBarolIasi reoMeTpuiecKas
MPOrpeccHsi; YMEHHE 3a1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C TOMOIIBIO
PEKYPPEHTHBIX (POopMyII;

- YMETbh ONEPUPOBATH OHATUSIMHU:
HEIPEPHIBHOCTh (DYHKIIMH, ACUMIITOTHI rpauka
GbyHKLIMH, TIepBas U BTOpasi IPOU3BOIHAS
(GyHKIHMH, TEOMETPUYECKUN U (PU3ndecKuit
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CMBICJI TPOU3BOIHOM, TIEpBOOOpasHas,
OIpe/IeIeHHbI MHTErpall; yMEHUE HAXOIUTh
acUMIITOTHI rpaduka GyHKIUN; YMEHUE
BBIUUCIISITH POU3BOIHBIE CYMMBI,
MPOU3BENICHUS, YACTHOTO U KOMIIO3UIIIH
byHKIMI, HAXOIUTH YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIUY;

YMEHHE HCIIOJIb30BaTh MMPOU3BOIHYIO JIJIS
UCCIIEIOBaHMs (PYHKIIMMA, AJI1 HAXO0XKICHUS
HAWTYYIIEro PelieHus B MPUKIAIHBIX, B TOM
YHCIIe COLMATBHO-DKOHOMUYECKUX U
buznueckux 3aaauax, AJs OMpeeICHUs
CKOPOCTH U YCKOPEHUS; HaXOAUTh IO U
00BEMBI (PUTYP C MOMOIIBIO HHTETPAIA;
IPUBOJUTH PUMEPHI MATEMATUYECKOTO
MOJIETTMPOBAHUS C IIOMOILBIO
nuddepeHnanbHBIX YpaBHEHUH;

- YMETh ONEPUPOBATH MOHATHAMU: KOMILIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHBIE YHCIIa,
MOJyJIb U @pTYMEHT KOMIUIEKCHOTO YHCIIa,
(dbopMa 3arncu KOMIUIEKCHBIX YUCel
(reomeTpuyueckas, TPUrOHOMETPUUYECKAs U
anredpanyeckas); yMeTb MPOU3BOIUTh
apumeTnyeckue AeUCTBUS C KOMIUIEKCHBIMU
YHCIIaMU; TIPUBOANTH MTPUMEPHI UCIIOJIb30BAHUS
KOMIUTIEKCHBIX YHCEIT;

- YMETh CBOOOIHO ONIEPUPOBATH MOHATHSIMHU:
cpenHee apupMeTHIecKoe, MeInaHa,
HauOobIlIee M HANMEHBIIIEe 3HAUCHUS, pa3Max,
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JIACTIEPCHS], CTAHAAPTHOE OTKJIOHEHHE IS
ONMCAHUS YHUCIIOBBIX TaHHBIX; YMEHUE
HCCIIEI0BATh CTATUCTUYECKHUE TAHHBIE, B TOM
YHCIie C MPUMEHEHHEM IpaQUuecKuX METOJIOB U
AIIEKTPOHHBIX CPENICTB; rpadpuuecku
UCCJIEI0BATh COBMECTHBIE HAOIIOACHUS C
ITIOMOUIBIO TUArpaMM PAaCCEUBAHUS U JIMHEMHON
perpeccuu;

- YMETh HaXOJIUTh BEPOSATHOCTU COOBITHIA C
UCIIOJIb30BaHUEM I'paPUUECKUX METOOB;
MPUMEHSATH ISl peIeHUs 3a1a4 (POpMYyIIbl
CJIO’KEHUS M YMHOKEHUSI BEPOATHOCTEM,
(dbopMyIly MOJTHON BEPOATHOCTHU, GOPMYITy
bepuyu, komOuHaTOpHBIE (DAaKTHI U HOPMYJIBL;
OILICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHIA;
YMEHHE ONEPUPOBATH MOHITUSMHU: CIIy4YalHast
BEJINYMHA, PACIIPEIEICHNE BEPOATHOCTEN,
MaTeMaTUYECKOE 0XKUIAHUE, TUCIIEPCUS U
CTaHJIAPTHOE OTKJIIOHCHUE CITyYalHOW BEJINYMHBI
GyHKIMH pacrpenesieHus U MII0OTHOCTH
PABHOMEPHOTI0, II0KA3aTEJIbHOTO ¥ HOPMaJIbHOTO
pacrpeeseHuil; yMEHHE UCTI0JIb30BaTh
CBOMCTBA U3YUYEHHBIX PACIPEICICHAN IS
peleHns 3a1a4; 3HAKOMCTBO C IIOHATUSIMH:
3aKOH OOJIBIIUX YHCEII, METO/IbI BBIOOPOYHBIX
MCCIIEIOBAHN; YMEHUE TPUBOAUTD MPUMEPHI
MPOSIBJIICHUSI 3aKOHA OOJIBIITNX YUCEN B
MIPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YM€Tbh CBOOOJIHO ONEPUPOBATh MOHATUSIMHU:

12



TOYKa, IpsiMasi, JI0OCKOCThb, IPOCTPAHCTBO,
OTpPE30K, JIy4, IUIOCKUHN YTroJl, IBYI'PaHHBIN yro,
TPEXTPaHHBINA yroJ, NepeceKaroImecs,
napajuielbHbIE U CKPELIMBAIOIINECS MPSMBIE,
NapajuieIbHOCTh U MEPIEHANKYISIPHOCTD
NPSAMBIX U IJIOCKOCTEN, YTOJI MEXKIY MPSIMBIMH,
YIOJI MEKLy IPSIMOM U IIJIOCKOCTBIO, YTOJI
MEXY IJIOCKOCTSIMU; YMEHUE UCIIOJIb30BaTh
IIPU PEIICHUH 3a7a4 U3YUYeHHbIE (aKThl U
TEOpEMBI TIIaHUMETPHUH; YMEHUE OLICHUBATh
pa3Mepbl 00BEKTOB B OKPYIKAIOIIEM MHPE;
YMEHHUE ONEePUPOBATH NOHATUSIMMU:
MHOTOI'PAHHMK, CEYEHHE MHOIOTPaHHUKA,
IIPaBUJIbHBIM MHOIOTPaHHUK, ITPU3MA,
nupaMua, pUrypa u NOBEpXHOCTh BpaLCHUS,
HWIMHJIp, KOHYC, I1ap, cepa, pa3BepTKa
IIOBEPXHOCTH, CEUECHHsI KOHYCa U WJIMHJIPA,
napajuieIbHble OCU WIM OCHOBAHUIO, CEYEHUE
11apa, MI0CKOCTb, Kacarolasics cepsl,
LUJIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUECHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKH,
(Gurypsl ¥ MOBEPXHOCTH BpPALICHUS, UX CEUCHMUS,
B TOM YHCJIE€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE IPUMEHSTh CBOMCTBA FTEOMETPUUYECKHUX
¢buryp, camocToATeNsHO (POPMYIUPOBATH
ONpEEICHUS U3y4aeMbIX (UTYP, BBIIBUTATh
TUIOTE3bl O CBOMCTBAX U MPU3HAKAX
reoMeTpu4YecKux (puryp, o00OCHOBBIBAThH WIIN
OMPOBEPraTh UX; yMEHUE MPOBOAUTH
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kjIaccuukanuio GUryp no pasinyHbIM
NpU3HAKaM, BBIIOJTHATH HEOOXOAMMBbIE
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS;

- YMETh CBOOOTHO OMIEPUPOBATH MOHITHSIMH:
wionaab GUrypsl, 00beM QUTypbl, BETUIHHA
yTiia, pacCTOSIHUE OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUuE MEXY MPSMBIMH, PACCTOSTHHUE
MEX/1y TIOCKOCTSAMH, TUIOMIAb Chephl,
TUIONIA/Ib TOBEPXHOCTH MUPAMUJIBI, IPU3MBI,
KOHYycCa, IWJIMH/pa, 00beM Kyoa,

IIPSMOYTOJIBHOTO MapaJIIEIENIIE A, TUPAMUIbL,

MIPU3MBI, [IWJIMH/IpA, KOHYCAa, I1apa; yMEeHHE
HAXOJIUTh OTHOIIIEHHWE 00BEMOB MO0OHBIX
buryp;

- YMEeTb CBOOOJIHO ONEPUPOBATH MOHATHUSIMHU:
JIBIDKEHUE, TapaJlJIeIbHBIA TEPEHOC, CHMMETPHUS
Ha TUIOCKOCTHU U B TIPOCTPAHCTBE, TOBOPOT,
npeodpa3oBaHue MO00MS, TT0T00HBIE (DUTYPBHI;
yMEHHUE PacIo3HaBaTh PaBHBIE U MOJAO0HBIC
¢burypsl, B TOM 4HCII€ B IPUPO/JIE, HICKYCCTBE,
apXUTEKTYpE; YMEHHE UCTIOIb30BATh
Tr€OMETPUYECKUE OTHOIICHHUS, HAXOIUTh
TCOMETPUUYCCKUEC BETMYMHBI (IUTMHA, YTO,
IJI0111a/1b, 00BEM) TIPU PEIICHUU 3a/1a4 U3
JIPYTUX YICOHBIX MPEIMETOB U U3 PEATbHON
KU3HU;

- YMEeTbh CBOOOJTHO OIIEPUPOBATH MOHITHIMH:
MPSAMOYTOJIBHASI CHCTEMa KOOPAMHAT, BEKTOD,
KOOPJIMHATHI TOYKH, KOOPIMHATHI BEKTOPA,
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CyMMa BEKTOPOB, IIPOU3BCACHHUC BCKTOPA HaA
YHUCJI0, PA3JIOKECHHUEC BEKTOPA 110 6a31/Icy,
CKaJLIPHOC ITPOU3BCACHUC, BCKTOPHOC

IMPOU3BCACHHUC, YI'OJI MCIKAY BCKTOpaAMH,; YMCHHUC

MCIIOJIb30BaTh BEKTOPHBIA U KOOPJANHATHBIN
METOJ JUIsl PELICHNS TEOMETPUUECKUX 3a1a4 U
3a/1a4y IPyTUX y4E€OHBIX IPEAMETOB;
ONEPUPOBATH MOHATUSAMU: MaTpuIa 2x2 u 3x3,
ONPEEIIUTENb MATPHLIBI, TEOMETPUIECKAN
CMBICJI OTIPEAETIUTES;

- YMETbh MOJICIINPOBATH PEAJIbHBIE CUTYallnU HA
A3bIKE MATEMATUKH; COCTABIIATH BBIPAKECHMUS,
YPaBHEHM:, HEPABEHCTBA U UX CUCTEMBI 110
YCJIOBUIO 3a71a4H, UCCIIEA0BATh IIOCTPOCHHBIE
MOJIEIH C UCIIOJIb30BaHUEM ammapara ajreOpsl,
VMHTEPIIPETUPOBATH ITOJy4YECHHBIN pe3yJIbTarT,
CTPOUTH MAaTEMATUYECKHUE MOJEIH C TIOMOILBIO
r€OMETPUYECKUX MTOHATUN U BEJIUYUH, PEIIATh
CBS3aHHBIC C HUMH IIPAKTUYECKUE 3a/1a4H;
COCTaBJIATh BEPOSATHOCTHYIO MOZEIb U
MHTEPIIPETUPOBATH ITOJYy4YECHHBIM pE3yJIbTaT;
peraTh NPUKIAIHbIE 3a1a4H CPEICTBAaMU
MaTeMaTUYECKOTO aHAJIN3a, B TOM YUCIIE
COLIMAJIBHO-PKOHOMHYECKOTO ¥ (PU3UYECKOTO
XapakTepa;

- YMEHHUE BBIOMPATH MOAXOASAIINN METO 15t
penieHns 3a1a4u; MOHUMaHUE 3HAYNMOCTH
MaTeMaTUKHU B U3YUYEHUH NPUPOIAHBIX U
OOIIECTBEHHBIX MPOLIECCOB U ABJICHUI; YMEHUE
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pacrio3HaBaTh MPOSBICHUE 3aKOHOB MaTEMATUKU
B HUCKYCCTBE, YMEHHUE NPUBOAUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUN POCCUCKOUN U
MHPOBOM MATEMAaTUYECKOW HAYKHU

OK 02 Hcnonp30BaTh
COBPEMEHHBIE CPE/ICTBA
MIOMCKA, aHAJIN3a U
UHTEPHPETALNH
uHbOopMaInu, U
UH(OpMaIMOHHbBIE
TE€XHOJIOTHH TS
BBITNIOJIHEHHUS 3a7a4
npodecCuOHaAIbHON
NEeSATETbHOCTH

B o6yactu IeHHOCTH HAYYHOTO
MTO3HAHMS:

-c(pOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U
OOLIECTBEHHOM MIPAKTUKH,
OCHOBAHHOI'O HA THAJIOTE KYJIbTYP,
CIIOCOOCTBYIOILIET0 OCO3HAHUIO CBOETO
MECTa B MOJUKYIBTYPHOM MHPE;

- COBEPILICHCTBOBAHUE SI3IKOBOW U
YUTATEIBCKON KYJIBTYPBI KaK CpEICTBA
B3aUMO/JICHCTBUS MEXKTY JIFOJbMH U
MO3HAHUS MUPA;

- OCO3HAHUE IEHHOCTH HAYYHOU
JESTENBHOCTH, TOTOBHOCTh
OCYILECTBJISITh POEKTHYIO U
VCCIIEIOBATEIIbCKY IO AEATEIIBHOCTD
WHJVMBUAYAJIbHO U B TPYMIIE.
OBinaJiecHHE YHUBEPCAIbHBIMU
y4eOHBIMU TT03HABATEILHBIMU
EUCTBUSIMU:

B) paboTta ¢ uHpopmaIuei:

- BJIAJICTh HABBIKAMM TTOJTYUYECHUS
WH(pOpMaIKU U3 UCTOYHUKOB Pa3HbBIX
THTIOB, CAMOCTOSITENIBHO OCYIIECTBIIATh

- YMETh ONIEPUPOBATH MOHATHAMMU:
panoHaibHast PyHKINS, TOKa3aTeIbHAs
byHKIUMS, cTenenHas QyHKIuS,
Jorapudmuueckas QpyHKIus,
TPUTOHOMETpHUUYECKHe QYHKIUHU, OOpaTHBIC
(yHKLIHMH; YMEHUE CTPOUTH IPaPUKH U3yUYEHHBIX
(GyHKLHIA, UCTIONB30BaTh TpaUKU IPU U3yUYECHUN
MPOLIECCOB U 3aBUCUMOCTEM, NP pELICHUN
3a/1a4y U3 Jpyrux y4eOHbIX MPEIMETOB U 3a7a4 U3
peanbHON KU3HH; BhIpaXaTh (opMyIaMu
3aBUCUMOCTH MEX]ly BEJIMYUHAMH;

- YMETb ONEPUPOBATH NOHATUAMU: TOXKJIECTBO,
TOKJIECTBEHHOE TPe0Opa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPAaBHEHUH U
HEPaBEHCTB, PABHOCWIBHOCTh YPABHEHU,
HEPaBEHCTB U CUCTEM, PALIMOHAJIBHBIE,
UppaLMOHAIbHBIE, T0KA3aTENIbHbIE, CTEIICHHBIE,
JgorapuMuyeckre, TPUrOHOMETPUUYECKHUE
YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMETh
pelaTh ypaBHEHHUs, HEPAaBEHCTBA U CUCTEMBI C
MOMOILBIO PA3JIMYHBIX TPUEMOB; PEIlIaTh
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
napameTpoM; IPUMEHSTh YpaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JJIsl pEeLIEHUS
MaTEeMaTUYECKUX 3aJ1ay U 3a7a4 U3 pa3InyHbIX
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TIOWCK, aHAJIN3, CHCTEMAaTHU3aIHI0 1
UHTEpIIpeTanio nHpopmamuu
Pa3IUYHBIX BUIOB U (hOpM
IPECTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX
dbopmarax ¢ yueToM Ha3HAYCHUS
uHbOpMaIMU U LIETICBOM ayAUTOPUH,
BBIOHpas ONITUMATBHYIO (hopMy
NPEJICTaBICHUS U BU3YyaIH3aliH;

- OIICHUBATh IOCTOBEPHOCTD,
JETUTUMHOCTH WH(OpMAIINH, €€
COOTBETCTBHE NMPABOBBIM U MOPAJIHHO-
THYECKUM HOpMaM;

- HCII0JIb30BATh CPEJICTBA
WH(POPMAITMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHUH B
pEIICHUN KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX U
OpTraHM3AIMOHHBIX 33724 C
coOJo/IeHneM TpeOOBaHMIA
HPrOHOMUKHU, TEXHUKU O€30MaCHOCTH,
TUTUEHBI, peCypcocOepekeHu s,
MPABOBBIX U ATHUECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MTaCHOCTH;

- BIIJICTh HABBIKAMU PACIIO3HABAHUS U
3allUThl HHPOpPMALIUH,
nH(pOopMaIIMOHHOM 6€301aCHOCTH
JUYIHOCTH

o0JlacTeil HAayKu U peaibHOM JKU3HU,

- YM€Tbh CBOOOJIHO ONEPUPOBATh MOHATUSIMHU:
JIBIKEHUE, TapaJlJIeIbHBINA MTEPEHOC, CHMMETPUS
Ha IUIOCKOCTH U B TPOCTPAHCTBE, TOBOPOT,
npeoOpa3zoBaHue MOA00HS, TOT00HBIC (DUTYPHI;
YMETh PACIO3HABATh PaBHBIE U MOAOOHBIE
¢burypsl, B TOM 4nciie B MPUPOJIE, UCKYCCTBE,
aApXUTEKTYPE; YMETh UCHOJIb30BATh
r€OMETPUYECKHUE OTHOLLIEHUS, HAXOIUTh
reOMETPUYECKUE BEIMYUHBI (JUIMHA, YTO,
IJI011a/1b, 00BEM) TIPU PEIICHUU 3a/1a4 U3
JIPYTUX y4eOHbBIX MPEIMETOB U U3 PEAIbHON
KUZHU
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OK 03 IInanupoBaTth 1
pean30BBIBAThH
cOOCTBEHHOE
npodeccuoHanbHOE U
JUYHOCTHOE Pa3BUTHE,
MPEANPUHUMATEITECKY IO
JeSATEeIHLHOCTD B
npodeccruoHanTbHON
cdepe, UCTIOTB30BATH
3HAaHMS 10 (PUHAHCOBOM
TPaMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIHIX

B o6nactu 1yXOBHO-HPABCTBEHHOTO
BOCITUTAHUSA:

-- ¢(hopMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, ’TUYECKOr0 MIOBEICHHUS;

- CIIOCOOHOCTD OIICHUBATH CUTYAIIUIO U
NPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSCh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

- 0CO3HAHUE JIUYHOIO BKJIA/1a B

MOCTPOEHUE YCTOMYMBOTO OYIyILIETO;

- OTBETCTBEHHOE OTHOLIEHUE K CBOUM
poauTensaM U (WiIn) APYrUM 4iieHaMm

CEMBbH, CO3aHUIO0 CEMbU HAa OCHOBE
OCO3HAaHHOTO NMPUHSATHS LICHHOCTEN
CEMENHOM )KU3HU B COOTBETCTBHUU C
TpaauuusMu HapoaoB Poccuu;

OBnazieHue YHUBEPCAIbHBIMU
PEryJISITUBHBIMU IEUCTBUSIMU:

a) caMOOpraHu3aIus:

- CAMOCTOSITENBHO OCYILECTBIIATH
M03HABATEJIbHYIO ACSTEIbHOCTD, BBISBIISITD
po0IeMBbl, CTaBUTh U (POPMYIUPOBATH
cOOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

- CAMOCTOSITEILHO COCTABJIATH TUIAH PELICHUS
poOJIEMBI C YYETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUN;
- TaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;
CIoCcOOCTBOBATH (DOPMUPOBAHUIO U

- YMETb ONEPUPOBATH OHATHSIMHU:
panroHaIbHbIE, HPPAIlIOHAIEHEIE,
1oKa3aTeJIbHbIe, CTETICHHBIE,
Jorapudmuyeckue,

TPUTOHOMETPUUYECKUE YPABHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATHSIMHU:
MHOTOTPaHHHK, CEYEHNE MHOTOTpaHHUKa, KyO,
napajuieNienune, npusma, nupamuaa, Gpurypa u
MOBEPXHOCTh BpAIllCHUs, IIMIIMHAD, KOHYC, I1ap,
cdepa, ceueHus GUrypsl BpalieHus, MIOCKOCTb,
Kacaromiascs cepsbl, INHAPA, KOHYCA,
IUIOIIA/1b TOBEPXHOCTU MUPAMU/IbL, IPU3MBI,
KOHYcCa, IIWINHAPA, TUIOMAlb chepbl, 00beM
Ky0a, IpsIMOYTOJIbHOTO NapaJuleNienunena,
NUPAMUJIBL, TPU3MBL, IIMIIMHAPA, KOHYCA, 111apa;
yMEHHE N300pakaTh MHOTOTPaHHUKU U
MOBEPXHOCTHU BPAILEHUS, UX CEUEHUS OT PYKH, C
MOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMETh PACO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMETh
pacro3HaBaTh PaBUJIbHbIE MHOTOIPaHHUKY;

- YMETh ONEPUPOBATH MOHATHSIMHU:
NpSIMOYTOJIbHAS CHCTEMA KOOPAUHAT,
KOOPIMHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKAJISIPHOE MTPOU3BECHHE, YTOI MEXIY
BEKTOpPaMH, CyMMa BEKTOPOB, TPOU3BEICHNE
BEKTOpPA Ha YHCII0; HAXOUTH C MTOMOIILIO
M3YYECHHBIX (DOPMYI KOOPIUHATHI CEPETUHBI
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MPOSIBJIICHUIO IIIMPOKOH 3PYAUIIMHI B Pa3HBIX
00JacTsAX 3HAHUH, MOCTOSIHHO MOBBIIIATH CBOM
00pa3oBaTeNIbHBIN U KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

WCITOJIB30BATh IPUEMBI PEIICKCUH TSI OIEHKH
CUTYaIllH, BBIOOpA BEPHOTO PEIICHUS;

- YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATh PEIICHUS 110 UX CHIKCHUIO;

B) OMOIIMOHAJLHBIN HHTEIIJICKT,
IIpearoararmmii copMUPOBAaHHOCTD:
BHYTPCHHEH MOTHBAIIMH, BKIFOYAIOIEH
CTPEMJICHHE K IOCTH)KCHHIO IETH B YCIIEXY,
ONTUMM3M, HUHUIIUATUBHOCTh, YMEHHE
JIEHCTBOBATD, UCXO/IS1 U3 CBOMX BO3MOXHOCTEH;
- DMITATUH, BKJIIOYAIOIIEH CIOCOOHOCTD
MOHUMATh IMOIIMOHATILHOE COCTOSTHUE IPYTHX,
YUYUTBIBATH €TO MPHU OCYIIECTBICHUU
KOMMYHUKAIIMH, CTIOCOOHOCTh K COYYBCTBUIO U
COTIEPEIKNBAHMIO;

- COIMAJIbHBIX HABBIKOB, BKJIFOYAIOIITUX
CIIOCOOHOCTH BBICTPAaUBATh OTHOIIICHUS

C IPYTUMH JIFOJIbMH, 3a00TUTHCS,

MIPOSIBIISITH MHTEPEC U pa3peniaTh

KOH(DIUKTHI

OTpPE3Ka, paCCTOAHUC MCKAY ABYMs TOUKAMHU

OK 04 D¢ dexTuBHO
B3aMMOJEMCTBOBATE U
paboTaTh B KOJIJIEKTUBE U
KOMaHjie

TOTOBHOCTh K CAMOPA3BUTHIO,
CaMOCTOSITCIIBHOCTH U

CaMOOIIPEICIIEHHUIO;

-OBJIaJICHUE HaBbIKaMU y4eOHO-
HCCJIEN0BATEIIBCKOM, MIPOCKTHOU U COLIMAIIbHOM

- YMETH OIEPUPOBATH IMOHATUAMU: CIIyYaWHbBIN
OTBIT U CIIy4ailHOe cOObITHE, BEPOSITHOCTD
CJIy4ailHOTO COOBITHSI; YMETh BBIYUCIATh
BEPOSITHOCTH C UCIIOJIb30BAHUEM IPpaPUUECKUX
METO/I0B; MPUMEHSATH (POPMYJIbI CIOKEHUS U
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JEATEIIbHOCTH;
OBiaJicHHE YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JE€HCTBUSIMU:

0) coBMeCTHas 1€ TeIbHOCTD:

- IOHUMATh U KUCTIOJIB30BaTh MPEUMYIECTBA
KOMaHJIHOM ¥ MH/IUBHyaJdbHOU padOTHI;

- MPUHUMATH 1I€JI1 COBMECTHOM ESTEIBLHOCTH,
OpPraHU30BBIBATh U KOOPJMHUPOBATH ICUCTBUS
10 €€ JOCTH>KEHHIO: COCTABJIATH IUIaH
JEUCTBUH, PACTIPEACIIATH POJIU C YUETOM
MHEHHI YYaCTHUKOB 00CYK/IaTh PE3yJIbTaThI
COBMECTHOM padoThI;

- KOOPJAMHHUPOBATH U BHITIOJIHSITH pabOTy B
YCJIOBUSIX PEATBHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYUIECTBIIATh O3UTUBHOE CTPATETHUECKOE
MOBEJICHHUE B PA3JIMYHBIX CUTYaLIHSIX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpakeHUe, ObITh
WHULIMATUBHBIM.

OBiaJicHHE YHUBEPCAIbHBIMU PETYISATUBHBIMU
JEVCTBUSIMU:

T') IPUHSATHE CE0S U IPYTUX JIFOJICH:

- MPUHUMATh MOTUBBI U APTYMEHTHI APYTHUX
JIOJIEW MPU aHAJIN3E PE3YIIBTATOB
JeATEIIbHOCTH;

- MpU3HABaTh CBOE MIPaBO U MPaABO JAPYTUX
JIFOJIEN Ha OIIMOKWU;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUD C
MO3UIIMH APYTOro YeJIOBEKa

YMHOXKEHHS BEPOATHOCTEH, KOMOMHATOPHBIE
bakTbl U (HOPMYJIBbI IPU PEIICHUH 3a]1ay;
OLICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHIA;
3HaKOMCTBO CO CIy4alHbIMU BEJIUYNHAMU;
YMEHUE TTPUBOIUTH PUMEPHI IPOSIBICHUS
3aK0HA OOJIBIIIUX YHCEI B IPUPOTHBIX U
OOIIIECTBEHHBIX SABJICHHUAX;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHSIMHU:
CTETICHb C IIEJIBIM MOKa3aTesieM, KOpEHb
HATYpaJIbHOMN CTETEeHH, CTETICHD C
parroHaIbHBIM TIOKa3aTeNIeM, CTETIEHb C
JIEUCTBUTEIBHBIM (BEILIECTBEHHBIM )
noKasateliemM, Jorapudm 4ucia, CHHYC, KOCHHYC
Y TAHTE€HC NMPOU3BOJIHLHOTO YUCTIA;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUAMMU:
rpaduk GyHKIMH, 0OpaTHas QyHKIHS,
KOMITO3UIIMS (PYHKITUHN, TUHEHHAs QyHKIINSA,
KBaJlpaTuyHasi GyHKIMSI, CTeTICHHAs] PYHKITUS C
IIEJIBIM TT0Ka3aTeIeM, TPUTOHOMETPHUUECKUE
GbyHKIIMHA, 00paTHBIE TPUTOHOMETPUYECKUE
byHKIMH, TTOKa3aTeNIbHAS U JIoTapudMuueckas
GyHKIMK; YMETh CTPOUTD rpa@uku QyHKIIHM,
BBITIOJIHATH PeoOpa3oBaHus rpa)uKkoB
byHKIU;

- YMETb UCIOJIb30BaTh Ipaduku GyHKIMMI 17151
W3YYCHHUS MTPOLIECCOB U 3aBUCUMOCTEHN MpH
pEIICHUY 3a7a49 U3 IPYTUX YUYSOHBIX IPEIMETOB
U U3 peaNbHOU KU3HH; BRIpAXKaTh (hOpMyIaMu
3aBUCUMOCTH MEX]Ty BEITMYMHAMH;
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- CBOOOJIHO ONEpUPOBATH MOHITHSIMU: YETHOCTD
(GYHKIUH, IEPUOAUIHOCTH (DYHKIIUH,
OTPaHUYEHHOCTh (PYHKIIUM, MOHOTOHHOCTb
byHKIUH, SKCTpeMyM (PyHKIIMK, HAaHOOJIbIIEE U
HauMEHbIIIee 3HaYCHHs PYHKIIMU Ha
MPOMEXKYTKE; YMETh POBOUTH HCCIEAOBAHNE
byHKIINH,

- YMETh HCTIOIb30BaTh CBOMCTBA U TPaPUKU
byHKIU 1715 pereHnst ypaBHEeHUH, HEpPaBEHCTB
¥ 3a71a4 ¢ TapaMeTpaMu; n300paxkaTh Ha
KOOPAMHATHOM IIJIOCKOCTU MHOYKECTBA PEIICHUN
ypaBHEHUM, HEPABEHCTB U X CUCTEM

OK 05 OcymiectBasth
YCTHYIO ¥l MTUChbMEHHYTO
KOMMYHUKAITHIO Ha
rOCyJapCTBEHHOM S3BIKE
Poccuiickon ®eneparnuu ¢
Y4ETOM 0COOEHHOCTEH
COIMAJIBHOTO U
KYJIbTYPHOTO KOHTEKCTa

B o6mactu 3cTeTHYecKOro BOCIUTAHUS:

- 3CTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAs
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a U OOIIECTBEHHBIX
OTHOIIICHUH;

- CIIOCOOHOCTh BOCIIPUHUMATh Pa3InYHbIE
BUJIBI UCKYCCTBA, TPAAULMU U TBOPYECTBO
CBOEI0 U IPpyTUX HApOAOB, OLIYLIATh
HYMOLMOHAJIBHOE BO3/IEVICTBUE UCKYCCTBA,

- yOEKIEHHOCTh B 3HAUMMOCTH ISl INYHOCTH
U 00111eCTBa OTEUECTBEHHOTO U MUPOBOT'O
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX
TPaJULIUK U HAPOJHOT'O TBOPUYECTBA;

- TOTOBHOCTbH K CAMOBBIPAKEHUIO B Pa3HBIX
BHUJIAX UCKYCCTBA, CTPEMIICHHUE MPOSBIISITH
Ka4ueCTBa TBOPYECKOW JIUYHOCTH;

OBiaJicHHE YHUBEPCAIBHBIMU

- YMETb ONIEPUPOBATH TOHATHUAMHU:
cpenHee apupMeTHIECKoe, MeANaHa,
HauOOJIbIIIEC ¥ HAMMEHBIIICE 3HAUCHHS,
pa3max, IUCIepCHsi, CTaHIapTHOE
OTKJIOHEHHE YUCJIOBOTO Habopa; yMeHHUE
W3BJICKATh, MHTEPIIPETUPOBATH
nH(popMaIuio, MpeCTaBICHHYIO B
Tabnuiax, Ha AMarpammax, rpagukax,
OTPaKAOITYI0 CBOMCTBA peaTbHBIX
IIPOIICCCOB U SIBJICHUI; TIPEIACTABIIATH
HH(pOpMAITHIO C TIOMOIIBIO TAOJIHIT 1
JarpaMM; UCCJIEIOBaTh CTATUCTUUCCKHUE
JaHHBIC, B TOM YHCJIE C TPUMEHEHUEM
rpaguIecKuX METOJOB M SJIEKTPOHHBIX
CPEIICTB;

- YMETh ONIEPUPOBATH MTOHATUSIMHU: TOYKA,
npsiMasi, TI0CKOCTh, TPOCTPAHCTBO,
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KOMMYHUKATUBHBIMU JIEHCTBUSIMU:

a) oOIeHue:

- OCYIIECTBIISITh KOMMYHHUKAIIH BO BCEX
cdepax KU3HH,

- pacro3HaBaTh HeBepOaIbHBIE CPE/ICTBA
OOIIeHNS, TOHUMATh 3HAYCHHUE COITMATbHBIX
3HAKOB, PACIO3HABATH MPEMTOCHUIKU
KOH(IUKTHBIX CUTYaIlli U CMSTYaTh
KOH(JIUKTBI;

- pa3BEpPHYTO U JIOTUYHO H3J1araTh CBOIO TOUKY
3pEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

JBYI'PAaHHBIN YTOJI, CKPELIMBAIOIIHAECS
IIPsIMBIE, TAPAJUIEIBHOCTD U
NEPIEHANKYJIIPHOCTD IPSIMBIX U
IJIOCKOCTEN, YTOJI MEXKIY NPSIMBIMU,
YIOJI MKy IPSIMOM M TIIIOCKOCTBIO,
YIOJI MEKy TUIOCKOCTSIMH, PACCTOSIHHE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
MEXIY MPSAMBIMH, PACCTOSHUE MEKIY
IJIOCKOCTSIMU;

- YMETh UCIOJIb30BATh IPU PEIICHUH
3a/1a4 U3y4eHHbIE (DAKTHI U TEOPEMBI
MJIaHUMETPHUH; YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIEro MUpa

OK 06 ITposiBiiATh rpak1aHCKO-
MaTPUOTHUYECKYIO TTO3HIIHIO,
JIEMOHCTPHUPOBATh OCO3HAHHOE
TIOBEJICHUE Ha OCHOBE
TPaIUITMOHHBIX
00I1IeUeIOBEUECKHUX IIEHHOCTEH, B
TOM YHCJIE C YUYETOM
rapMOHHU3AINU
ME>KHAIMOHAIBHBIX U
MEKPEITUTHO3HBIX OTHOIICHUH,
MPUMEHSITH CTaHIAPThI
AaHTUKOPPYIITHOHHOTO
[TOBEIECHUS

- OCO3HaHUE 00YUYAIOIIUMUCS POCCUUCKOM
TPaXIaHCKOW UICHTUIHOCTH;

- [IeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHEN
MO3UIIUU JIMYHOCTH HA OCHOBE JTyXOBHO-
HPaABCTBEHHBIX IICHHOCTEH HAPOI0B
Poccuiickon ®@enepanuu, HICTOPUIECKUX U
HAIMOHAIBHO-KYJIBTYPHBIX TPAIUIIHA,
dbopMHpOBaHUE CUCTEMBI 3HAYMMBIX
IIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO MHUPOBO33PEHUSI,
MIPaBOCO3HAHUS, IKOJIOTUUYECKON KYJIbTYPHI,
CIIOCOOHOCTH CTAaBUTD 1I€JIU U CTPOUTH
YKU3HCHHBIC TIJIaHbL,

B yacTu rpaxa1aHCKOTO BOCITUTAHUS:

- 0CO3HAHNE CBOMX KOHCTHUTYIIMOHHBIX TTPaB U
00s13aHHOCTEH, YBOXKCHHUE 3aKOHA U

- YMETH ONEPUPOBATH MOHATUSIMU:
MPAMOYTOJIbHAS CUCTEMA KOOPIMHAT,
KOOPJAWHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAIIIPHOE MPOU3BEIICHUE, YTOJ MEKITY
BEKTOpPaMH, CYyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpPA HA YKUCJI0; HAXOJAUTh C TOMOIIBIO
M3YUYCHHBIX (DOPMYJT KOOPJUHATHI CEPEAUHBI
OTpE3Ka, PACCTOSTHUE MEXKY JBYMS TOUKAMU;
-YMETh BBIOUPATh MOAXO AN N3yICHHBIHN
METOJ JJIs1 PEIIEHUS 3a]]aui, pacliO3HABATh
MaremMaTudeckue hakThl 1 MAaTEMaTHUYCCKHE
MOJIEIU B TIPUPOJIHBIX U OOIIIECTBEHHBIX
SABJICHUSX, B UCKYCCTBE; YMEHUE MPUBOAUTH
MIPUMEPHI MATEMATUUECKUX OTKPBITHI
POCCHUICKON U MUPOBOW MaTeMaTU4ECKOU
HAyKH.

22



MIPaBOIOPAIKA;
- IPUHATUE TPAAULIMOHHBIX HAIMOHAIBHBIX,
OOIIEYeIOBEYECKUX TYMaHUCTUYECKHUX U
JEMOKPATUYECKUX IIEHHOCTEH;

- TOTOBHOCTb MMPOTUBOCTOSITh UJI€0JIOTUH
IKCTpPEMH3Ma, HAllMOHATTU3Ma, KCeHOPOoOuH,
JTUCKPUMUHALIUY 110 COLUATIBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAITMOHATBLHBIM
MpU3HaKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JCSTEIbHOCTD
B MHTEpECaxX rpakJaHCKOro 00IIecTBa,
y4acTBOBATh B CAMOYIIPaBJICHUHU B
o01reo0pa3oBaTeIbHON OpraHU3aIuy U
JETCKO-FOHOIIECKUX OpPTraHU3allnsIX;

- YMEHHUE B3aUMOJEHCTBOBATh C COIIUATIbHBIMU
WHCTUTYTaMH B COOTBETCTBHHU C UX
GyHKIMUSIMY ¥ HA3HAYCHUEM;

- TOTOBHOCTb K TYMaHUTapHOU U
BOJIOHTEPCKOU JESATENBHOCTH;
MaTPUOTUYECKOTO BOCITUTAHHUS:

- ¢c(OpMHUPOBAHHOCTh POCCUHUCKOM
IPAXKIAHCKON UAEHTUYHOCTHU, TATPUOTU3MA,
YBXKEHUS K CBOEMY HapOJy, UyBCTBA
OTBETCTBEHHOCTH nepe PonuHoM, TopaocTy 3a
CBOW Kpau, cBOXO PoauHy, CBOM S3bIK U
KYJIbTYpY, POILIOE U HACTOALIEE
MHOTOHAaIMOHAJIBHOTO Hapoa Poccuu;

- IICHHOCTHOE OTHOIIIEHHUE K TOCYJapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY U MPUPOJTHOMY

- YMETb ONEPUPOBATH MOHATHIMHU: CITy4alHBIN
OIIBIT U CITy4yailHOEe cOObITHE, BEPOSITHOCTD
CITy4aifHOTO COOBITHS; YMETh BHIYUCIISTD
BEPOATHOCTH C UCIOJIB30BaHUEM TpadUIECKIX
METOJIOB; IPUMEHSATH (POPMYJIbI CIIOKEHUS U
YMHOKEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE
bakThl 1 HopMyIIBI IPU PEILICHUH 33/1a4;
OLICHWBATh BEPOSATHOCTH PEAIbHBIX COOBITHIA;
3HaKOMCTBO CO CIIy4aiHBIMU BEJIMYHUHAMU;
yMEHHE MMPUBOIUTH IPUMEPHI TPOSBICHUS
3aKOHa OOJIBIINX YKCEN B IPUPOAHBIX U
OOIIECTBEHHBIX SABJICHUIX
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HACIIEUIO, MAMSATHUKAM, TPaAULUsAM HaApOJI0B
Poccun, noctmxenusim Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHIX U TPYIE;

- uJieliHas yOeXI€HHOCTh, TOTOBHOCTb

K CIIy>)KEHHIO U 3amuTe OTedecTna,
OTBETCTBEHHOCTH 3a €ro CyAb0y;

OCBOCHHBIE 00YYaIOIIMMUCS MEKITPEIMETHBIE
MOHATUSI U (PETYJISITUBHBIC, TO3HABATEIILHEIE,
KOMMYHUKATUBHBIC);

- CIIOCOOHOCTh UX MCIOJIB30BAHMS B
ITO3HABATEJILHOM U COLMAJILHOM ITPAKTHKE,
TOTOBHOCTh YHUBEPCAJIbHBIEC yU€OHBIE
JNEUCTBUSA

K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U
OCYILIECTBICHUIO YUEOHOH 1€ATEIbHOCTH,
OpraHu3alMy y4eOHOro COTPYAHUYECTBA C
nearoruaeckuMu paboOTHUKAMH U
CBEPCTHHKAMH, K YUYaCTHIO B IOCTPOEHUU
WHUBUTyJIbHON 00pa30oBaTebHOMN
TPAEeKTOPHUH;

- OBJIJICHUE HaBbIKaMU y4eOHO-
HCCIIEIOBATENILCKOW, POCKTHON U COLIMATIbHOU
NeATEIbHOCTH

OK 07 CopelictBoBaTh
COXPaHEHUIO
OKPY>KaroLIEen Cpebl,
pecypcocOepeskeHHIO,
OPUMEHSTH 3HAHUS 00
U3MEHEHUH KJIMMara,

- HE IPUHUMATh IEUCTBUS, IPUHOCALLNE BPE
OKPY KAIOIIEN CPELE;

- YMETb MIPOTHO3UPOBAThH HEOJIArONPUATHBIE
DKOJIOTUYECKHUE MOCIIEICTBUS
MPEANPUHUMAEMBIX JIEHCTBUM, IIPEIOTBPAILATh
UX;

b

- YMETbh ONEPUPOBATH NOHATUAMMU:
GbyHKLMS, HeTpepbIBHAs QYHKLUS,
MIPOU3BO/IHASI, IEPBOOOpaA3Has,
ONpeeICHHbIA UHTErPall; YMETh
HAXOJIUTh MTPOU3BOJAHBIE AIEMEHTAPHBIX
(GyHKLHIA, UCTIONB3Ys CIPABOYHBIE
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IPUHIUIIBL OEPEKITUBOTO
IPOU3BOJICTBA,

3 PeKTUBHO TEHCTBOBATH
B UYPE3BBIYANHBIX
CUTYaLUAX

- PacUIMPUTH OMBIT ACATEIHHOCTH
9KOJIOTUYECKOM HANIPABICHHOCTH;

- pa3pabaTbIBaTh IJIAH PEHICHHS MTPOOJIEMBI C
y4eTOM aHaJIn3a UMCIOIINXCS MaTCpUATbHBIX U
HeMaTepUAIbHBIX PECYPCOB;

- OCYIICCTRIIATH IIEJICHAIIPABICHHBIIN ITOUCK
HepeHoca CPeICTB U CIIOCOOOB JCHCTBUS B
poeCCUOHATIBHYIO CPENY;

- YMETh MEPEHOCUTD 3HAHUS B TTO3HABATCIILHYIO
Y TIPAaKTHYECKYIO 00J1aCTH KU3HEACITCIbHOCTH]
- Ipe/IIaraTh HOBBIC IIPOCKTHI, OLICHUBATH UJCH
C IMO3UIINY HOBU3HBI, OPUTHHAJILHOCTH,
PAKTHYECKON 3HAYMMOCTH;

- TaBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCHUTh
KOPPEKTUBHI B ICATEIHLHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB IICIISIM

MaTepHallbl; UCCIIE0BATh B MPOCTEHININX
ciydasix (pyHKIIMM HA MOHOTOHHOCTb,
HAXOJIUTh HANOOJbIIINE U HANMEHBIIINE
3HaYeHUs (PYHKIIHIL; CTPOUTH TpaduKu
MHOTOYJICHOB C UCIOJIb30BaHUEM
amnrmapara MaTeMaTUYeCKOro aHan3a;
IPUMEHSTH TPOU3BOIHYIO PH PEIICHUH
3a]a4 Ha JABM)KCHUE; PelIaTh MPAaKTUKO-
OpUEHTHPOBAHHBIC 337]a4l Ha
HauOOIbIIINE M HANMEHBIITNE 3HAYCHNUS,
Ha HaXOXKJIEHUE IyTH, CKOPOCTH U
YCKOpEHUS;

- YMETb ONEPUPOBATH OHSATHSIMH:
JBUKEHHE B IPOCTPAHCTBE, M10I00HbBIE
(Gurypsl B mpoCTpaHCTBE; UCIOIH30BATh
OTHOIIIEHHUE TUIOMIA el TOBEPXHOCTEN U
00BEeMOB TIOJI0OHBIX GUTYP TIPH
pellIeHnH 3aj1ay;

- YMETb BBIYUCIIATH TEOMETPHUECKHUE
BEJIMYMHBI (UIMHA, YTOJI, IIOMIA b,
00BeM, MIIOLAAb IOBEPXHOCTH),
UCTIONB3YS U3yUeHHBIE POPMYIIBI U
METO/IBI
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2. CTpyKTypa U cofepkanue 0011e00pa3oBaTeibHON AUCIUTLIMHbI

2.1. O0beM TUCHMIUTMHBI U BUABI YIEOHOUM pabOThI

Bun yueOHoM paboTh O6bem B
qacax

O6beM 00pa3oBaTEIBHON MPOTrPaMMBbI TUCHUTLITUHBI 340

B T.4.

OCHOBHOE COJIEpKAHUE 272

BT. 4..

TEOPETUYECKOE 0OyUCHHE 152

MPAKTUYECKUE 3aHATUS 120

[TpodeccnonanbHO-OpUEHTUPOBAHHOE COIECPKAHNE 56

(conmepraHue MPUKIATHOTO MOIYJISA)

BT. 4..

TEOPETHYECKOE 00yUeHUE 4

MPaKTUYECKUE 3aHATHUS 52

[TpoMexyTouHas aTTecTanus (dK3aMeH) 12
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2.2. TemaTu4eckuii miaH u COACPKAHNUEC AUCHUIIIINHBI «MaTEMATHUKA»

HaumenoBan Coneprxanue yaeOHOTO MaTepuana (OCHOBHOE U
O6bem dopMupyembie
ue pa3liesioB HpOCI)CCCI/IOHaJIBHO-OpI/IeHTI/IPOBaHH?e), 1a0opaToOpHBIE U HACOR KOMITETCHITHH
U TEM MPaKTUYECKUE 3aHATHUS, IPUKIATHON MOIYIh (TIPY HATTUIHH )
1 2 3 4
OcHOBHOE cofepKaHne
Paznen 1. [loBTOpeHue Kypca MaTeMaTUKU OCHOBHOM IIKOJIbI 3
0

Tema 1.1 Conepxanue yueOHOro MaTepuaia
Lenps n ba3oBble 3HaHUS U yMEHUS IO MATEMATHKE B TPOPECCUOHATIBHON
3a1auu Y B MIOBCEHEBHOMU JIEATECILHOCTH.
MaTeMaTUKH KoMmOuHupoBaHHOE 3aHATHE 2
npu
OCBOCHHH OK-01,
CHEMaIbHOC OK-02,
TH OK-03,
Tema 1.2 Conepxanue yueOHOro Matepuana OK-04,
Yuciaa n JIelicTBUS HAJl TTOJI0KUTEIBHBIMU U OTPULIATEILHBIMHA YUCJIAMU, OK-05,
BBIUHCJICHUS. OOBIKHOBEHHBIMU U JICCITUIHBIMU APOOSMHU. OK-06,
Breipaxkenus u JeiicTBuA co cTeneHs My, GopMyJIbl COKPAILIEHHOTO YMHOXKEHUS. 4 OK-07
npeodpas3oBa KoMOMHHPOBAHHOE 3aHATHE K 01
HUS
Tema 1.3. ITpodheccrnonaIbHO-OPUEHTUPOBAHHOE COIEpKaHue (COAepKaHUE
['eomeTpus MPUKIIATHOTO MOTYJIST)
Ha MJIOCKOCTHU Bunapl miockux puryp u ux miomnaib.

[IpakTUKO-OpHEHTHPOBAHHBIE 33]]a4H B KypCce T€OMETPUHU Ha 4

IINTIOCKOCTH

[IpakTrueckoe 3aHsiTue
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Tema 1.4 Conepxanue yueOHOro MaTepuaia
[IponieHTHBIE [IpocTbie TpOLIEHTHI, pa3Hble CIIOCOObI UX BbIYUCIeHUS. CIOXKHBIE
BBIYUCIICHUS IPOLICHTHI
[IpakTyeckoe 3aHsATHE
Tema 1.5 Coneprxkanue yueOHOro Matepuaia
YpaBHEeHUS U Jlunelinple, KBaapaTHbIC, IPOOHO-IMHEHHBIC YPAaBHEHUS U
HEpaBEHCTBA HEpPaBEHCTBA
[IpakTyeckoe 3aHsATHE
Tema 1.6 Conepsxkanue yueOHOro Matepuaia
Cucrembl CriocoObl peleHrs CUCTeM JTUHEHHBIX ypaBHeHUH. [ToHaTus:
YPaBHEHUU U Matpuua 2x2 u 3x3, onpeaenutens maTpulsl. Meton [Maycca.
HEPABEHCTB CucrteMbl HETMHENWHBIX YpaBHEHUN. CUCTEMBI HEPABEHCTB
KomMOuHupoBanHoe 3aHsITHE
Tema 1.7 Conepsxkanue yueOHOro Matepuaia
Bxonnoit Boruucnenus u npeodbpa3oBaHusi. Y paBHEHHUS U1 HEPABEHCTBA.
KOHTPOJIb I'eomeTpus Ha MIOCKOCTH

KontponbHas paborta

Paznen 2 [Ipsmbie U IJIOCKOCTH B IPOCTPAHCTBE

Tema 2.1. Conepsxanue yueOHOTo MaTepuaia

OcHoOBHBIE ITpenmer crepeomerpun. OCHOBHBIE MOHATHUSA (TOUKA, IPsiMas,
MOHSATHUS IJIOCKOCTh, TPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH.
CTEpPEOMETPH [Tepecekaromuecs, napauielibHbIe U CKPEIIUBAIOIIUECS MTPSIMBbIE.
u. [Ipu3HaK ¥ CBOMCTBO CKPEIIUBAIOIINXCS MPSIMbIX. OCHOBHBIC
Pacnonoxenu POCTPAHCTBEHHBIC (DUTYPHI.

€ IPSIMBIX U KombOunupoBaHnHoe 3aHsiTHE

IIJIOCKOCTEN

Tema 2.2. Conepxanue yueOHOro MaTepuaia

OK-01,
OK-03,
OK-04,
OK-07
1IK 01
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[TapaynensHO [TapamienpHble npsiMas U MIIOCKOCThb. Onpenenenue. [Ipusnak.
CTb NPSIMBIX, CaoiicTBa (¢ noka3atesnbeTBOM). [lapanenbHble ITOCKOCTH.
IpsIMOiL U Omnpenenenue. [Tpu3nak. CBoiicTBa (C 10KA3aTEIBCTBOM).
IJIOCKOCTH, Tetpasap u ero anemenTsl. [lapamienenunen 1 ero 3JI€MEHTHI.
IIJIOCKOCTEN CBoiicTBa NPOTUBOMNOJIOKHBIX TPAHEH U THArOHAJIEH
napayutenenunena. [loctpoenune ceuenunit. Pemenne 3anay.
KomOuHupoBanHOE 3aHsATHE
Tema 2.3. Conepxanue yueOHOro MaTepuaia
[leprieHuKy [lepniennukynsipasie npsmsie. [lapannensHbie TpsMele,
SAPHOCTh MEePHEHANKYIISIPHBIE K TUIOCKOCTH. [Ipu3HaK NeprneHIuKyIspHOCTH
MPSAMBIX, IPSIMOU U IITOCKOCTH. [{okazarenbcTBo. [lepnenaukymnsp u
IPSAMOU U HaknoHHas. [lepnenaukyisapHsle mockoctu. [Ipu3Hak
IIJIOCKOCTH, IIEPIICHIUKYJISIPHOCTH IUIOCKOCTEN. /[0Ka3aTenbCTBo.
IJIOCKOCTEH Paccrosinug B mpocTpaHCTBE
KomOunupoBaHHoe 3aHsITHE
Tema 2.4. Conepxanue yueOHOro MaTepuaia
Teopema o Teopema o Tpex neprneHaAuKyIsgpax. JJoka3aTeIbCTBO. YOI
Tpex MEXKTy MPSIMO U TIOCKOCTBIO. YTOJ MEXKAY IIOCKOCTAMH
TEPUCHINKY T KoMOWHHUpPOBaHHOE 3aHSTHE
Apax
Tema 2.5. IIpodeccrnoHaibHO-OPUEHTUPOBAHHOE COJIepKaHue (CoAepKaHue
[TapatenbHel MPUKIIATHOTO MOYJISI)
e, AKCHOMBI cTepeomMeTpun. llepneHuKyIIpHOCTD NPAMON U
NEPHEHIUKYJT IJIOCKOCTH, MAapaJUIEIbHOCTh JIBYX HPSMBIX, IEPIIEHINKYISPHBIX
SIpHBIE, IJIOCKOCTH, MEPIEHANKYIISIPHOCTD IIOCKOCTEN
CKPELIMBAIOLILL [IpakTrueckoe 3aHsATHE
uecs npsiMble
Tewma 2.6. Copepxxanue yueOHOro MaTepuana
Pemenue Pacnosioxxenne nmpAMbIX U INIOCKOCTEN B IIPOCTPAHCTBE.
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3a1ad.
[Ipsimbie n
IJIOCKOCTH B
MIPOCTPAHCTBE

[leprieHAUKYISAPHOCTH M MaPAJLICTBHOCTD MPSAMBIX U TIJIOCKOCTEH.
CkpenuBaronuecs npsmbie

KontpoinbHas pabota

Pasznen 3. KoopaunaTel 1 BEKTOPBI

Tema 3.1 Coneprxanne yueOHOTO MaTepuana

JlekapToBBI JlekapTOBBI KOOPAMHATHI B ITpOoCcTpaHcTBe. [IpocTenmue 3anaun B

KOOPJAUHATHI KoopauHaTax. PaccrosiHre Mexay JIByMsI TOUKaMU, KOOPAUHATHI OK-02,
B CEpEeIUHBI OTPE3Ka OK-03,
IIPOCTPAHCTBE KoMOuHMpOBaHHOE 3aHATHE OK-04,
. Paccrosinue OK-07
MEXKIY IABYyMS 1IK 01

TOYKaAMHU.

Koopannatsl

CEpEINHbI

OTpe3Ka

Tema 3.2 Conepsxanue yueOHOro MaTtepuaia

Bekrtopsl B Bexrops! B ipoctpaHcTBe. Cl10K€HUE U BBIYUTAHUE BEKTOPOB.

IIPOCTPAHCTBE YMHOkKEHUE BEKTOpA HAa yuciio. KoMImaHapHbIe BEKTOPBI.

Yroa Mmexay

CkansipHoe Ipon3BeIeHUE BEKTOPOB. Pa3noxkeHue BeKTopa 1o
TpeM HEKOMIUIaHapHBIM BekTopaM. KoopimHaTel BEKTOpA,

BEKTOPAMH. CKQJISIPHOE MPOU3BEJAEHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKIY
CkansipHoe BEKTOpPaMHU, YTOJI MKy MPSMOM U TUIOCKOCTBIO, YTOJ MEXKIY
IIPOU3BEICHU IJIOCKOCTSIMU. Y PAaBHEHHUE IIOCKOCTH. [ €OMETPUUECKUI CMBICIT
€ BEKTOPOB omnpeaeauTens 2x2

KomOunupoBaHHoe 3aHATHE
Tema 3.3 [TpodeccnonaibHO-OpUEHTUPOBAHHOE COEpKaHKE (COMepKAHUE
[IpakTuko- MIPUKIIATHOTO MOTYJIST)
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OpPUEHTUPOBA
HHBIE 331241
Ha

KOOpI[I/IHaTHaSI IUIOCKOCTh. BeIuncnenue paCCTOSIHI/IfI 141 HJ'IOHI&I[CIZ
Ha 10cKocTu. KonnuecTBeHHBIE pacyueCThl

HpaKTI/I‘IeCKOG 3aHATUC

KOOPJIMHATHO

1 IIJIOCKOCTH

Tema 3.4 Conepxanue yueOHOro MaTepuaia

Pemenune JlekapTOBBI KOOPAUHATEI B IIPOCTPAHCTBE. BEKTOPHI B

3a1ay. npoctpaHcTBe. ClI0)KEHHE U BBIMUTAHUE BEKTOPOB. Y MHOXKEHUE
Koopannatsr BeKkTOpa Ha uncyio. Kommianapusie BeKTOphl. CKaJISIpHOE

U BEKTOPBI IIPOU3BEJIEHUE BEKTOPOB. Pa3nokeHne BeKTopa 1o TpeM

HEKOMIUIaHApHBIM BekTOopaMm. [Ipocreimme 3anayn B
KoopauHaTtax. KoopinHaThl BEKTOPA, pACCTOSIHUE MEXKITY
TOYKAMH, KOOPJIUHATHI CEPENHBI OTPE3KA, CKAISIPHOE
IIPOU3BEAECHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIy BEKTOPaMH,
YIOJI MEKTy IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXKAY IIOCKOCTAMU

KoHntposnbHas paborta

Paznen 4. OcHOBBI TpUroHOMeTpUU. TpUroHOMETpUYECKHUE (PYHKITUN

Tema 4.1 Conepxanue yueOHOro MaTepuaia

Tpuronomerp Pagnannas mepa yrna. [IoBOpOT TOUKM BOKPYT Hadajia KOOPAWHAT.
WYECKHUE OnpeneneHue cuHyca, KOCUHYCa, TAHT'€HCA U KOTAHTE€HCA. 3HAKU
byHKIMNA CUHYyCa, KOCUHYCA, TAHT'€HCA U KOTAHI'€HCA 110 YETBEPTSM.
ITPOM3BOJIBHO 3aBUCHUMOCTb MEXIY CHHYCOM, KOCUHYCOM, TAHT€HCOM H

ro yria, KOTaHI€HCOM OJIHOT'O Y TOTO K€ yTJia

yucha. KomOuHupoBaHHOE 3aHsATHE

Pangmnannasa n

rpajaycHas

Mepa yria

Tema 4.2 Coneprxanue yueOHOTO MaTepuaia

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
1IK 01
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OcCHOBHBIE

TpI/II‘OHOMeTpI/I‘ICCKI/IC TOXACCTBA. CHHyC, KOCHHYC, TAHI'CHC U

TPUTOHOMETD KOTaHI'€HC YIJIOB O U - 0.. POpMYJIbI TPUBEICHUS

NYECKUE KomOuHupoBaHHOE 3aHsTHE

TOXIECTBA.

DopMyJbI

MIPUBEJICHUS

Tema 4.3 Conepxanue yueOHOro MaTepuaia

Cunyc, CyMMma 1 pa3HOCTh CUHYCOB. CyMMa U pa3HOCTh KOCUHYCOB.
KOCHHYC, CuHHYyC ¥ KOCUHYC IBOMHOTrO yria. ®opMyJibl HOJOBUHHOTO yIJa.
TaAHT€HC [IpeobpazoBanusi CyMMbI TPUTOHOMETPUUYECKUX (PYHKIIUMI B
CYMMBI U MPOU3BEACHUE U MTPOU3BEACHUS B CyMMY. BripaskeHnue
Pa3HOCTH TPUTOHOMETPUYECKUX (DYHKIIUNA Yyepe3 TAHTCHC MOJIOBUHHOTO
JIBYX YTJIOB aprymenTa. [IpeoOpazoBaHus NpOCTEHIITUX TPUTOHOMETPUUECKHUX
Cunyc n BBIPAKEHUN

KOCHHYC KomOunupoBaHnHoe 3aHsITHE

JIBOMHOT'O

yriia.

dopMyisl

MOJIOBUHHOTO

yria

Tema 4.4 Conepsxanue yueOHOro MaTtepuaia

OyHKIMH, UX OO6macth onpenenieHrs 1 MHOKECTBO 3HAUCHUI (QYHKITUH.
CBOMCTBA. YETHOCTD, HEYETHOCTD, MEPUOAUIHOCTH GyHKIHH. CIIOCOOBI
Crioco6b1 3amanust PyHKIUH

3a1aHUS KomOuHupoBaHHOE 3aHsATHE

byHKIUH

Tema 4.5 Conepxanue yueOHOro MaTepuaia
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Tpuronometp OO6actb onpeneneHuss U MHOKECTBO 3HAUCHHI

MYECKUE TPUTOHOMETpUUECKUX (QyHKIUN. YETHOCTD, HEUETHOCTb,
byHKIMH, X NEePUOANYHOCTh TPUTOHOMETpHUECKUX QyHKIH. CBOWCTBA U
CBOICTBa U rpaduky QyHKIHNA y = cOs X,y =sin X, y =tg X, y = ctg X.
rpaduku KomMOunnpoBaHHoe 3aHsATHE.

Tema 4.6 Conepxanue yueOHOro MaTepuaia

[Tpeobpazosa Cxxartue u pacTspkeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKIUH.
HUE [Ipeobpa3oBanue rpa)uKOB TPUTOHOMETPUUYECKUX (PYHKIINIMA
rpaduxos [IpakTHueckoe 3aHATHE

TPUTOHOMETP

UYECKHIX

byHKIUH

Tema 4.7 [IpodeccrnonaibHO-OPUEHTUPOBAHHOE COJIEpKaHue (COAepKaHUE
Onucanue MPUKIATHOTO MOYJISA)

IIPOU3BOACTBE Hcnonb3oBaHre CBOMCTB TPUTOHOMETPUUECKUX (DYHKIIUI B
HHBIX PO ECCHOHANIBHBIX 3a/1a4ax

IIPOLIECCOB C [IpakTrdeckoe 3aHsATHE

MIOMOILBIO

rpadukoB

byHKIUH

Tema 4.8 Conepsxanue yueOHOro MaTtepuaia

OOpatHbie OO6parnbie TpuroHomerpudeckue GpyHkiuu. Mx cBoiicta u
TPUTOHOMETP rpaduKu

UYECKHE KoMOunnpoBanHoe 3aHsTHE

byHKIIMHA

Tema 4.9 Copepxxanue yueOHOro MaTepuasa

Tpuronomerp VYpaBHeHue cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHE tg X = a,
UYECKHE ctg x = a. Pemenrie TpUroHOMETPUUYECKUX YPAaBHEHUH OCHOBHBIX

YPAaBHCHUA U

TUIOB: MPOCTEUIINE TPUTOHOMETPUUECKUE YPABHEHUS,
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HCPAaBCHCTBA

CBOJSIIMECS K KBaJPAaTHBIM, PELIAEMBbIEC PA3JIOKECHUEM Ha
MHOKMTEIIN, OTHOPOJHBIE.
[Ipocrenimme TPUrOHOMETPUUECKAE HEPABEHCTBA

KOM6I/IHHp0BaHHOG 3aHATHC.

Tema 4.10 Conepxanue ydyeOHOro MaTepuaia

CucreMsbl CucTeMbl TPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUM
TPUTOHOMET] KomMOuHupoBaHHOE 3aHsTHE

NYECKUX

YpaBHEHUM

Tema 4.11 Conepxanue yueOHOro MaTepuaia

Pemenune [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHH. Pemienne
3ajay. TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB B TOM YHCIIE C
OCHOBBI HCIIOJIb30BaHUEM CBOMCTB (PYHKIIUA.

TPUTOHOMET] KonTtponrnas padoTa

17078

Tpuronomerp

NYECKUE

byHKIUN

Paznen 5.

KomrutekcHbl

€ uncia

Tema 5.1 [Tonarue koMmiekcHOro yncia. ConpsiKEeHHbIE KOMILIEKCHBIE
KomruiekcHbl qucia, MOAYJIb U apTyMEHT KOMILIEKCHOTo uncia. @opma 3anucu
€ uncia KOMILIEKCHOT'O YUCIIA.

Tema 5.2. Coneprxanue yueOHOTO MaTepuaia

Apudpmernue Apudmernueckre 1eHCTBHSI ¢ KOMIUICKCHBIMH YHCTIaMU

CKHeE KomMOuHupoBanHoOe 3aHsTHE

JIEUCTBHS C
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KOMIIJIICKCHBI
MM YHCJIaMHU.

Pemenune
3a1ay.
Tema 5.2 Coneprxanne yueOHOTO MaTepuaia
[Ipumenenue BrinosHeHne pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX YHCEIL.
KOMILJIEKCHBIX [Ipumepsl NCIIONB30BaHUSI KOMIUIEKCHBIX YHACEI 4
qucel [IpaxTrueckoe 3aHsATHE
3auér 6
Jleknus 6
0
[IpakTueckoe 3aHsATHE 6
8
BCEI'O 1 cemectp 1
2
8
2 ceMecTp
O
0
b Dopm
e upye
HanmenoBan Coneprxkanue yueOHOTO MaTtepuana (OCHOBHOE U
ue pa3lielioB poQeCCHOHATTEHO-OPUEHTUPOBAHHOE), JITA0OPATOPHBIE U v MPIC
U TEM MPAKTUYECKUE 3aHATHS, IPUKIATHON MOIYb (MPU HATHMYUN) : :Zr;:
C u
0
B
1 2 3 4
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OcHoOBHOE COACPIKAaHHC

Paznen 6. [Ipon3BogHas GyHKIMM, €€ IPUMEHEHNE

Tema 6.1 Conepxanue yuyeOHOro MaTepuaia

[TonsiTue Onpenenenre YMCI0BON NOCIEN0BATENBHOCTH U CIIOCOOBI €€

IIPOU3BOIHON 3ananusi. CBOMCTBA YUCIIOBBIX MOCIEI0BATEILHOCTEH.

. @opMyIIbl U Omnpenenenue nmpejaesna nocienoBaTeIbHOCTH. Beruucienue

IpaBuia npeesoB nociuenoparenbHocTel. [Ipeaen pynkuun Ha

muddepennu o6eckoneunoctu. [Ipenen ¢pynkuun B Touke. [Ipupamienue

poBaHUs aprymenTa. [Ipupamenue pyHkuuu. 3a1auu, NpUBOIALIIUE K
MIOHSITUIO TPOU3BOAHOM. OnpeaeneHne nponu3BOIHOM.
AJITOPUATM OTBICKaHUS MPOU3BOTHON
KomMOuHupoBaHHOE 3aHsTHE

Tema 6.2 Conepxanue yueOHOro MaTepuaia

[Ipon3BoHBI ®opmynsl auddepenuupoBanus. [Ipasuia

€ CyMMBI, g depeHurpoBaHus

Pa3HOCTH KomOuHupoBaHHOE 3aHsTHE

IPOU3BEIACHU

s, YaCTHOTO

Tema 6.3 Conepxanue yueOHOro MaTepuaia

[IponsBoaHbI Omnpenenenue ciaoxHoil pynkuuu. [IponsBoanas

e TpuroHomeTpuueckux QpyHkuii. [lpousBogHas ciaoxkHON

TPUTOHOMETD byHKIIIN

NYECKUX KomMOuHupoBaHHOE 3aHsTHE

byHKIHIA.

[IponsBoaHas

CJIO’)KHOU

byHKIMHA

Tema 6.4 Coneprxanue yueOHOTO MaTepuaia

OK-
01,
OK-
02,
OK-
03,
OK-
04,
OK-
05,
OK-
06,
OK-
07
IIK
01
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[TonsaTHE O [Tonstue HenpepbiBHOW GyHKIMH. CBOMCTBA HEMPEPHIBHOMN
HEIPEPBIBHOC ¢bynkuuu. CBs3b MEX]y HEIPEPHIBHOCTHIO U
TU QYHKITUH. g depeHInPyEeMOCThIO GYHKIIUN B TOUKE. AJITOPUTM
Meron pEelIeHUs] HEPABEHCTB METOI0M MHTEPBAJIOB
WHTEPBAJIOB KoMOunnpoBanHoe 3aHsATHE
Tema 6.5 Conepxanue yueOHOro MaTepuaia
['eomerpuuec ['eomeTpudecKkuii CMBICI MPOU3BOAHON (PYHKIIMH — YTJIIOBOM
KW 1 K03 UIIMEHT KacaTeNbHOU K rpa@uKy (PyHKIIMU B TOUKE.
buznueckuit VYpaBHeHHe kacaTeabHON K rpaduky QyHKIUU. AITOPUTM
CMBICJI COCTAaBJICHHS YPABHEHHUS KacaTeNbHOU K rpaduKy (QyHKIHH
MIPOU3BOTHOU y=f(X)

KomMOuHupoBaHHOE 3aHsATHE
Tema 6.6 Conepxanue yueOHOro MaTepuaia
Pu3n4eCKut Ouznyecknii (MEXaHUYECKUI) CMBICI TPOU3BOAHON —
CMBICIT MTHOBEHHAsl CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
IIPOU3BOHOM [IpakTrueckoe 3aHsITHE
B
npodeccruona
JBHBIX
3aj1ayax
Tema 6.7 Conepxanue yueOHOro MaTepuaia
MoHOTOHHOC Bo3spacranue u yobiBaHue (PyHKIIUU, COOTBETCTBUE
Tb QYHKIUH. BO3pAacTaHus U yObIBaHMS (PYHKIMHU 3HAKY MPOU3BOTHOM.
Toukn [TonsiTHEe MPOU3BOIHON BBICLIETO MOPSAAKA, COOTBETCTBUE
KCTpEMyMa 3HAaKa BTOPOM MPOU3BOJIHOM BBINTYKIOCTH (BOTHYTOCTH)

dbyHKIIMU Ha OTpe3Ke. 3a/1a4yu Ha MAKCUMYM U MUHUMYM.
[ToHsiTHE ACUMIITOTHI, CIOCOOBI UX OTPECICHHS. AITOPUTM
uccaenoBanus GyHKIIMN U IOCTPOSHUS ee Tpaduka C
MTOMOIIIBIO TIPOU3BOIHOM. J[poOHO-MHETHAs HyHKIIHS
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KomOuHupoBaHHOE 3aHsTHE

Tema 6.8 Conepxanue yueOHOro MaTepuaia

HCCHGHOBfHH HccnenoBanne QpyHKINKA HA MOHOTOHHOCTD U TIOCTPOEHHUE
© yHiuuii 1 rpaduKoB.

HoCTpocHHe KomMmOuHupoBanHOE 3aHsATHE

rpaduxos

Tema 6.9 Conepxanue yueOHOro Matepuana

HauOosneiee Haxoxnenue HanOoJIBIIEr0 U HAUMEHBIIETO 3HAYEHUI
u GyHKIM, mocTpoeHne rpadukoB MHOTOUWIECHOB C
HauMEHbIIIEe MCIIOJIb30BAaHUEM allllapaTa MaTeEMaTUYECKOT0 aHaIN3a
3HA4YECHUS KomOuHupoBaHHOE 3aHsATHE

byHKIIUN

Tema 6.10 [IpodeccnonaibHO-OpUEHTUPOBAHHOE COAEPKAHNE
Haxoxnenue (comeprkaHue MPUKIIATHOTO MOJTYJIS)

ONTUMAJILHOT Hanmenbluee u HanOoJiplee 3HaYeHue (QyHKIMH

O pe3yibTaTa [IpakTHyeckoe 3aHsATHE

C IIOMOUIBIO

ITPOU3BOJHOMU

B

MPaKTUYECKU

X 3a71a4ax

Tema 6.11 Conepsxanue yueOHOro MaTepuaia

Pewenune ®opmyibel 1 ipaBwiia quddepennupoBanus. Mccnenopanue
3a1ad. GbyHKIUN ¢ TOMOIIBIO Pou3BoiHOM. Hanbomnbiiee u
[IpousBoanas HaVMEHbIIICe 3HAYCHUS (PYHKITUU

byHKIMH, ee KonTponbhas padbota

MPUMEHEHUE

Paznen 7. MHOrOrpaHHUKY U Teja BpalCHUS

OK-
01,
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Tema 7.1 Conepxanue yueOHOro MaTepuaia

BepumHsl, [TonsiTue MHOTOrpaHHUKA. Ero aeMeHThI: BepIuHbI, pedpa,
pebpa, rpanu rpanu. J{naronane. CeueHue. BBITyKIIbIE U HEBBIITYKIIbIC
MHOTOTPaHHU MHOT'OTPaHHUKHU

Ka KomOuHupoBaHHOE 3aHsTHE

Tema 7.2 Coneprxkanue yueOHOro Matepuaia

[Ipusma, ee [Tonstue npusmel. Ee ocHoBaHus u 00KOBBIE TpaHu. BricoTa
COCTaBJISOII] npusmsl. [Ipsamas u HaknoHHas npusma. [IpaBunsHas npusma.
H€, CCUCHHUE. Ee ceueHue

[Ipsamas u KomMOuHupoBanHoe 3aHsITHE

MpaBUJIbHAs

MIPU3MBI

Tema 7.3 Conepxanue yueOHOro MaTepuaia

[Tapaytenenn [Tapannenenurien, cCBOMCTBA TPSAMOYTOJIBHOTO

nep, Kyo. napauienenunena, kyo. Ceuenue kyoOa, mapasuienenumena
Ceuenue KomOuHupoBaHHOE 3aHsTHE

KyOa,

napayieenu

neaa

Tema 7.4 Conepsxanue yueOHOro MaTtepuaia

[Tupamupa, ee [Tupamunia u ee snementsl. Ceuenune nupamuael. [IpaBunbHas
COCTaBJISIOII] nupamMujia. Y cCeueHHasi mupamMuia

ve, CEUCHHE. KomOunupoBaHnHoe 3aHsITHE

[IpaBunbHas

nUpaMu/ia.

YceueHnnas

nvpamMu/jia

Tema 7.5 Coneprxanue yueOHOTO MaTepuaia

bokoBasg n [Tmomaas GOKOBOM M TIOJIHOM IMTOBEPXHOCTH IIPU3MBI,
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ITOJIHAas

IMUpaMHu bl

MOBEPXHOCTh KomOuHupoBaHHOE 3aHsTHE

MIPU3MBEI,

TUpaMUIbI

Tema 7.6 Conepxanue yueOHOro MaTepuaia

CummeTpus B CuMMeTpUst OTHOCUTEIIBHO TOUKH, MPSMOH, TUIOCKOCTH.
Kyoe, CummeTtpus B Ky0Oe, mapajuieienunese, mpu3Me, mupaMue
napajuiesneny KomMmOuHupoBanHOE 3aHsATHE

nejae, npu3Mme,

IpamMuze

Tema 7.7 [IpodeccnonaibHO-OPUEHTUPOBAHHOE COAEPKAHNE
[Tpumepsr (conmeprkaHue MPUKIATHOTO MOTYJIsS)

CUMMETpPHH B CumMmeTpust B IPUPOJIC, APXUTEKTYPE, TEXHUKE, B OBITY
npogeccnn [IpakTuueckoe 3aHsTHE

Tema 7.8 Conepsxkanue yueOHOro Matepuaia

[IpaBunbHBIC [TonsiTue mpaBuIbLHOTO MHOTOTpaHHUKA. CBOMCTBA
MHOTOTpaHHU PaBUIHLHBIX MHOTOTPAHHUKOB

KU, UX [IpakTuueckoe 3aHsTHE

CBOMCTBA

Tema 7.9 Conepsxanue yueOHOTo MaTepuaia

Hwmuuaap, ero Hunuaap u ero asemeHThl. CeueHune UInHIpa
COCTABJISIOL] (mapanienbHOE OCHOBaHUIO U OcH). Pa3BepTka numuHapa
ue. Ceuenue KomMOuHupoBaHnHOe 3aHsTHE

UIMHAPA

Tema 7.10 [TpodeccnonabHO-OpPUEHTUPOBAHHOE COCPKAHNE
Konyc, ero (conmeprkaHue MPUKIATHOTO MOTYJIsS)

COCTABJISIIOI] Konyc u ero anementsl. CeueHue KoHyca (MapauiebHoe
ue. CeueHue OCHOBAHHUIO M TIPOXOSIIEE Yepe3 BEPIINHY ), KOHUYECKUE
KOHyca ceuenus. PazBepTka KoHyca
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KomOuHupoBaHHOE 3aHsTHE

Tema 7.11 Conepxanue yueOHOro MaTepuaia
YceueHHbIn VYceuennnlii koHyc. Ero oOpasyromias u Beicota. CeueHue
KOHYC. YCEUYEHHOI'0 KOHyCa
CeueHnue KomOuHupoBaHHOE 3aHsTHE
YCEYEHHOTO
KOHycCa
Tema 7.12 Conepxanue yueOHOro MaTepuaia
[Tap u chepa, [Iap u cdepa. Bzanmuoe pacrnonoxxkennue chepbl ¥ IITOCKOCTH.
UX CEUCHUS Ceuenue mapa, chepsl
KomOuHupoBaHHOE 3aHsATHE
Tema 7.13 Conepxanue yueOHOro MaTepuaia

ITonsarue 00
o0BeMeE Teda.

[Tonstue 06 o6beme Tena. O0beM KyOa U IPSIMOYTOIBLHOTO
napamuienenunena. O6veM npusmsl U muIuHApa. OTHOIICHNE

OTtHo1IeHNE 00beMOB TOI00HBIX TeJl. ['eomMeTprudeckuii CMBICI
00BEMOB OTIpEIETUTEINS 3-TO TTOpSIKa

OI00HBIX KomOuHupoBaHHOE 3aHsTHE

TeT

Tema 7.14 Conepxanue yueOHOro MaTepuaia

OObeMbl 1 O06bembl upamMubsl U Konyca. Oobem mapa. [lnomanu
IJIomanu ITIOBEPXHOCTEH TeJl

IIOBCPXHOCTEC KomOunupoBaHnHoe 3aHsATHE

i Ten

Tema 7.15 Coneprxanue yueOHOTO MaTepuaia

KomOunamn KomOuHaImm reoMeTpuaecKux Tei

MHOTOTPaHHU [IpakTHueckoe 3aHsITHE

KOB U T€J

BpaIeHUs

Tema 7.16 Coneprxanue yueOHOTO MaTepuaia

41




["'eomeTpuuec Hcnonb3oBaHne KOMOMHAIIMN MHOTOTPAHHUKOB U TEJ

KHe BpAIlleHUs B IPAKTHKO-OPUEHTUPOBAHHBIX 3a7]a9ax

KOMOWHAITHH [TpakTHdeckoe 3aHsATHE

Ha MPAKTHKE

Tema 7.17 Coneprxanne yueOHOTO MaTepuana

Pemrenue OOBeMBI | IO MTOBEPXHOCTH MHOTOTPAHHUKOB U TEIT

3ajad. BpallleHUs

MHuororpanx KontponbHas pabota

UKH U Tella

BpalllCHUs

Paznen 8. [lepBooOpazHast GpyHKIMH, €€ TPUMEHECHUE OK-
01,

Tema 8.1 Conepxanue yueOHOro MaTepuaia OK-

[TepBooOpazu 3agaya 0 BOCCTAaHOBIICHUY 3aKOHA JABWKECHUS 110 N3BECTHOU 02,

ast QyHKIIUY. ckopocTtH. [ToHsiTue uaTerpupoBanus. O3HAKOMIICHUE C OK-

[IpaBuna HOHATHEM MHTETpala ¥ IepBoodpasHoil aid GpyHkumn y=f(x). 03,

HAXO0XJICHUS Penrenue 3a1a4 Ha CBSI3b IEPBOOOPA3HOM U €€ MMPOU3BOIHOM, OK-

IepBOOOpPasH BBIYMCIIEHHE TIEPBOOOPA3HOM 11 JaHHOM QyHKImu. Tabauma 04,

BIX dbopmMy1 17151 HAXOXKIAEHUs IepBooOpa3HbIX. M3yuenue OK-

NpaBuUJIa BEIYHCIIEHUS IEPBOOOPA3HOM 05,
KoMOMHUPOBAaHHOE 3aHATHE OK-

06,
OK-
07
IIK
01

Tema 8.2 Conepxanue yueOHOro MaTepuaia
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[Tnomans 3aiauu, NpUBOIAIIME K TOHATUIO ONIPENEICHHOTO UHTErpaa —
KPUBOJIMHENH O BBIYMCIJICHUM IUIOIIAIA KPUBOJIMHENHON Tpanenuu, o

OU Tparnenuu. IepeMeleHn TOUKH. [loHsATHEe onpeaenéHHoro nuTerpana.
dopmyna ['eomeTpuueckuii 1 PU3NIECKUIT CMBICI OTPEICIIEHHOTO
Hprotona — unrerpana. @opmyna Herotrona— JleiOnuia

JleitoamIa KoMOunnpoBanHoe 3aHsATHE

Tema 8.3 Coneprxanne yueOHOTO MaTepuana

Heomnpenenen [loHsiTHE HEONPENETEHHOTO HHTETpaJla

HBIN KomOuHupoBaHHOE 3aHsTHE

OIpPEEICHHBI

1 MHTETPabl

Tema 8.4 Conepxanue yueOHOro MaTepuaia

[Tonsitue 06 ['eomeTpudecknii CMBICI ONIPEAECIEHHOTO HHTErpaIa
OIIPEECIICHHO KomMOuHupoBaHHOE 3aHsTHE

M HHTErpajie
KaK IJIOIIA/IHA

KPUBOJIMHENH
OM Tpaneuuu
Tema 8.5 [IpodeccrnonaibHO-OpUEHTUPOBAHHOE COCPKAHNE
Onpenenenx (conmeprkaHue MPUKIIATHOTO MOJTYJIS)
bII UHTETPAII ['eoMeTprueckuil CMBICII ONPEICIIEHHOTO UHTErpaa.
B JKM3HHU ®opmyna HetoToHa - Jleitbnuna.
Pemienue 3aau Ha MPUMEHEHUE UHTErpaia JIJIsl BBIYUCICHUS
(du3HUeCKNX BEIWYUH U TUIOIIAIeH
[IpakTrueckoe 3ansiTue
Tema 8.6 Coneprxanue yueOHOTO MaTepuaia
Pemienue [TepBooOpasnas pynkiuu. [IpaBuia HaxoxaeHUs
3a1ad. nepBooOpasHbix. Ee mpumenenue
[TepBooOpaszx KonTtpoasHas paboTa
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ast QyHKIIUU,
ee
MIPUMEHEHUE

Paznen 9. Crenenu u kopuu. CreneHHast GyHKIUS

Tema 9.1 Coneprxanne yueOHOTO MaTepuana
CreneHHas [ToHATHE KOPHS N-OW CTENEHU U3 IEUCTBUTEIBHOTO YUCIA.
Gynxuus, ee ®ynkimn y = VX ux cBoiicTBa 1 rpaduku. CBolicTBa KOpHS
CBOHCTBA N-Ol CTENEHU
KomOuHupoBaHHOE 3aHsTHE
Tema 9.2 Conepxanue yueOHOro MaTepuaia
[IpeoOpazoBa [IpeoOpazoBaHne UPPALIMOHATIBHBIX BBIPAKEHUI
HUE KomMOuHupoBanHoe 3aHsITHE
BBIPAKEHUU C
KOPHSMHU N-
OU CTEnEeHn
Tema 9.3 Conepxanue yueOHOro MaTepuaia
CaoiicTBa [TonsiTHE cTEneHu ¢ JIIOOBIM PALIMOHATIBHBIM TOKA3aTEJIEM.
CTEIEHH C Crenennble (QyHKIMH, UX CBOMCTBA U TpaduKu
palMOHAIIbHbI KomMmOuHupoBaHHOE 3aHsTHE
M U
JIEVUCTBUTEID
HBIM
MOKa3aTessiM
u
Tema 9.4 Coneprxanue yueOHOTO MaTepuaia
Pemenue PaBHOCUIIBHOCTD UPPALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.
MppaLMoOHAIb Metonpl ux pemenus. Pemenne uppanoHalIbHbIX YPaBHEHHMN
HBIX Y HEPaBEHCTB
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YPaBHEHUU U

KomOuHupoBaHHOE 3aHsTHE

HEPaBEHCTB
Tema 9.5 Coneprxanue yueOHOTO MaTepuasa

Crenenu u Omnpenenenue creneHHol GyHKuuuU. Mcnons3oBaHue ee
KOPHH. CBOWCTB TIpH PEIICHUH YPAaBHEHUI U HEPABEHCTB
CreneHHas KontpoinbHas paborta

byHKIHS

Paznen 10. [lokazarenpHast QyHKIHS

Tema 10.1
ITokazatenbH
ast QyHKLHS,
€€ CBOICTBa

Coneprkanue y4eOHOTO MaTepuasa

Crenenp ¢ MPOU3BOJIBHBIM JIEUCTBUTEIBHBIM ITOKA3aTEIIEM.
Omnpenenenre nokas3aresbHON (DYHKIIMH, €€ CBOMCTBA U
rpaduk. 3HAKOMCTBO C IPUMEHEHUEM MTOKA3aTEIbHOU
¢yHkuuu. Pemenue nokazareabHbIX YpaBHEHUN
(yHKIHOHATBHO-TPAPUUECKUM METOAOM

KomOunupoBaHHoe 3aHsITHE

Tema 10.2
Pemienue
TOKa3aTe/IbH
BIX
YpPaBHEHUU U

Coneprkanue y4eOHOTO MaTepuasa

Pelenne nokaszarenbHbIX YpaBHEHUH METOIOM ypaBHUBAHUS
IOKa3aTeJield, METOJI0OM BBEICHUSI HOBOM NTEPEMEHHOM,
(yHKUHOHATBHO-TpapUYecKuM MeTo10M. Perenue
MOKa3aTeIbHbIX HEPABEHCTB

HEPABEHCTB [IpakTHueckoe 3aHsATHE

Tema 10.3 Conepxanue yueOHOro MaTepuaia

Cucrembl Pemenune cucrem nokasaresibHbIX YPaBHEHUN

MOKa3aTeIIbH KomOuHupoBaHHOE 3aHsTHE

BIX

YpPaBHEHUH

Tema 10.4 Coneprxanue yueOHOTO MaTepuaia

Pemenune Pemenne noka3aTeabHbIX YPaBHEHUN METOAOM YPaBHUBAHUS
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3a7a4.
IlokazarenpH
ast PyHKITUS

IOKAa3aTeJIEN U METOJIOM BBEJICHUS HOBOW MIEPEMEHHOM.
Pemenue nokasarenbHbIX HEPABEHCTB

KontpoinbHas pabota

Paznen 11. Jlorapudmei.

Jlorapudmuyeckas GyHKIUsS

Tema 11.1 Conepxanue yuyeOHOro MaTepuaia

Jlorapudm Jlorapudwm uucna. JlecITUIHBIN 1 HATYpaJbHBIN JJOTapu(PMBI,
yuCa. YUCJIO €

Jecarnunbii KomOuHupoBaHHOE 3aHsTHE

u

HaTypaJbHBIN

Jgorapupmel,

YUCJIIO €

Tema 11.2 Conepxanue yueOHOro MaTepuaia

CaoiicTBa CgoiictBa sorapudmo. Onepanus JorapupMupoBaHusl.
jorapu(MoB. KomOuHupoBaHHOE 3aHsTHE

Onepanus

JgorapupmMupo

BaHUS

Tema 11.3 Conepsxanue yueOHOro MaTtepuaia

Jlorapudmuy Jlorapupmuyeckast yHKIUS U €€ CBOIMCTBA

ecKas KomOunupoBaHnHoe 3aHsITHE

byHKIM, ee

CBOMCTBaA

Tema 11.4 Coneprxanue yueOHOTO MaTepuaia

Penrenue [TonsTue norapudmuyeckoro ypaBHeHus. Oneparus
norapudmuye MIOTEHIIUPOBAHUS. TPH OCHOBHBIX METOJA PEILIECHUS
CKMX norapu(MUUECKUX ypaBHEHUH: (yHKIIMOHAIBHO-

YPaBHEHUH U

rpaduyecKuii, METO ] MOTCHIIMPOBAHHS, METO]T BBEJCHUS

OK-
01,
OK-
02,
OK-
03,
OK-
04,
OK-
05,
OK-
07
IIK
01
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HEPaBEHCTB HOBOH nepeMeHHoM. JlorapudmMuueckne HepaBeHCTBA
KomOunnpoBanHoe 3aHsATHE
Tema 11.5 Coneprxanne yueOHOTO MaTepuaia
Cucrembl AJITOpUTM pELIEHUs! CUCTEMBI YpaBHEHHI. PaBHOCHIIBHOCTD
Jorapudmmye JorapupMUUECKUX YpaBHEHHUM U HEPABEHCTB
CKHX KoMOunnpoBanHoe 3aHsTHe
YpaBHEHUM
Tema 11.6 [IpodeccrnoHalbHO-OPUEHTUPOBAHHOE COJIEPKAHUE
Jlorapugmel B (comeprkaHue MPUKIIAJHOTO MOJTYJIS)
IIPUPOJIE U [Ipumenenue norapudma. Jlorapudmuueckas crnvpanib B
TEXHUKE npupoze. Ee MareMarnyeckue cBOKWCTBa
[IpakTHueckoe 3aHsATHE
Tema 11.7 Conepxanue yueOHOro MaTepuaia
Pemenue Jlorapupmuueckas pynkuus. Pemenue npocredmmx
3a/1ay. Jorapu(pMUUECKUX ypaBHEHUIN
Jlorapudmsl. KonTtpomnrnas paboTa
Jlorapudmuy
eckast
byHKIUSA

Paznen 12. MuoxxecTBa. DieMeHTHI Teopur rpados

Tema 12.1 Conepsxanue yueOHOro MaTtepuaia
MuoxecTBa ITonsitue mHOXecTBa. [TogMHOXKeCcTBO. Oniepaiuu ¢
MHOKECTBaMU
KomOuHupoBaHnHOE 3aHsATHE
Tema 12.2 IIpodheccrnoHaIbHO-OPUEHTUPOBAHHOE COJIEPKAHUE
Omnepanuu ¢ (conmepraHue MPUKIATHOTO MOTYJIsS)
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MHOKECTBaM Omnepanuu ¢ MHOKecTBaMHU. Pellienne npukiiaaHbix 3a/1a4y
u [IpakTuueckoe 3aHsTHE
Tema 12.3 Conepxanue yuyeOHOro MaTepuaia
['padmr [Tonsitue rpada. CeszHbii rpad, nepeBo, HUKI rpad Ha
IJIOCKOCTH
[IpakTuueckas pabora
Tema 12.4 Conepxanue ydyeOHOro MaTepuaia
Pemenue Omneparnuu ¢ MHOKecTBaMH. ONKCcaHKie pealbHbIX CUTYAIHH C
3azay. OMOIIBIO MHOXKECTB. [Ipumenenue rpadoB K penieHuto 3a1a4y
MHoxecTBa, KonTponbHas padbota
['padsl u ux
MPUMEHECHHUE

Pa3znen 13. DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSTHOCTEM

Tema 13.1 Conepxanue yueOHOro MaTepuaia

OcHOBHBIE IlepecTaHOBKH, pa3MEIECHUS, COUETAHUS.

MTOHSATHS KomOuHupoBaHHOE 3aHSTHE.

KOMOUMHaATOpHU

KU

Tema 13.2 Conepxanue yueOHOro MaTepuaia

CoOnITHE, CoBMecTHBIE U HECOBMECTHBIE COOBITUA. TeopeMbl O
BEPOSTHOCTD BEPOSTHOCTU CYMMbI COOBITHH. Y CIIOBHAsI BEPOATHOCTb.
COOBITHS. 3aBUCHMBIC 1 HE3aBUCUMBIE COOBITHSI. TeopeMbl 0
Cnoxenue n BEPOSITHOCTU MPOU3BEICHUS COOBITUH.

YMHOXEHHUE KombOunupoBaHnHoe 3aHsITHE

BEPOSITHOCTEU

Tema 13.3 ITpodheccrnoHaIbHO-OPUEHTUPOBAHHOE COJICPKAHUE
BepostHOCTB (conmepraHue MPUKIATHOTO MOTYJIsS)

B OTHOCHUTENbHAS YaCTOTA COOBITHS, CBOMCTBO €€
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npodeccuoHa
JHHBIX

YCTOI\/’IHI/IBOCTI/I. CraTucTuueckoe OMnpecaACICHNUC BEPOATHOCTHU.

OHCHKa BCPOATHOCTHU COOBITHS

3amadax IIpakTrueckoe 3aHsTHE
Tema 13.4 Conepxanue yuyeOHOro MaTepuaia
JluckperHas Bunb! cnyvaitHeix BenuuuH. OnpeneneHyue TUCKpEeTHON
cily4aitHas CIIy4allHOM BEJIMYMHBI. 3aKOH paclpeIeiIeHUs JUCKPETHON
BEJIMYMHA, CIIy4allHOW BEJIMUMHBI. E€ 4nCIIOBbIE XapaKTepUCTUKU
3aKOH €€ KoMOuHMpoBaHHOE 3aHATHE
pacrpenenex
us
Tema 13.5 Conepxanue yueOHOro MaTepuaia
3angaun Bapuanmonnsii psa. [1ogmMron 4acTor u rucrorpamma.
MaTeMaTuyec CratucTuyeckne XapakTepUCTUKU psaa HaOII01aeMbIX
KOU JTAaHHBIX
CTaTUCTUKHU KomOuHupoBaHHOE 3aHsTHE
Tema 13.6 [IpodheccrnoHalbHO-OPUEHTUPOBAHHOE COJIEPKAHUE
CocraBnenue (coneprkaHue MPUKIIATHOTO MOJTYJIS)
Ta0IHI U [lepBruuHas 00pabOTKa CTATUCTHYECKUX JAHHBIX.
JAarpaMm Ha I'paduueckoe ux npencrapiaenue. Haxoxaenue cpeqHux
MPaKTUKE XapaKTEPUCTHUK, HAOI0IaeMbIX TAHHBIX

[IpakTueckoe 3aHsATHE
Tema 13.7 Conepxanue yueOHOro MaTepuaia
Pemenune OneMeHTbl KoMOMHATOPUKU. COOBITHE, BEPOSTHOCTH COOBITHS.
3a1ad. CrnoxxeHre 1 yMHOXEHHE BEPOATHOCTEN
DNIEMEHTHI KontposnbHas paborta
KOMOUHaATOpHU
KH,
CTaTUCTUKHU U
TEOPHUH
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BEPOSATHOCTEU

Paznen 14. YpaBHeHusa U HEpABEHCTBA

Tema 14.1 Conepxanue yuyeOHOro MaTepuaia
PaBHOCHIIBHO PaBHOCWJIBHOCTB YpaBHEHMI U HEpaBeHCTB. OnpenencHus.
CTh OCHOBHBIE TEOPEMBI PABHOCWIIBHBIX IIEPEX0/IAX B YPABHEHUAX
YpaBHEHUH U 1 HepaBeHcTBax. O0IIKe METOIbl PEIICHUs] YPaBHEHUM:
HEPABEHCTB. Mepexo/l OT paBEHCTBA (PYHKIIMIA K pABEHCTBY apryMEHTOB JJIsI
OOuue MOHOTOHHBIX (DYHKIIUN, METOJ] pa3I0’KEHUSI HA MHOXHUTEIH,
METO/IbI METO/1 BBEJICHUSI HOBOM NMEPEMEHHOM, (PYHKIIMOHAIBHO-
pereHus rpaguueckuii MeTos
KomMOuHupoBaHHOE 3aHsATHE
Tema 14.2 Conepxanue yueOHOro MaTepuaia
['padprueckuit OO01re MEeTobl pEICHUs] HEPABEHCTB: EPEXO OT CPaBHEHUS
METOJI 3HAYECHUN (PYHKIIMI K CPABHEHUIO 3HAUEHHUI apTryMEHTOB IS
pelIeHus MOHOTOHHBIX (DYHKIMI, METOJl UHTEPBAJIOB, (DYHKIIMOHAIBLHO-
YPaBHEHH, rpadguueckuit Mmeto. I'paduueckuii MeTo pereHus
HEPABEHCTB YpaBHEHUH U HEPABEHCTB
KomOuHupoBaHHOE 3aHsTHE
Tema 14.3 Conepxanue yueOHOro MaTepuaia
YpaBHEeHUS U Onpenenenne Moays. PackpbiTie MOIyIIsl O ONPEAETIEHUIO.
HEpPABEHCTBA [Ipocreiimme ypaBHEHHS 1 HEPABEHCTBA C MOYJIEM.
C MOAYJIEM [IprMeHeHne paBHOCUIIBHBIX IEPEXOI0OB B OIPEAEIEHHBIX
TUIIAaX YPABHEHUN U HEPABEHCTB C MOAYJIEM
KomOuHupoBaHHOE 3aHsTHE
Tema 14.4 Conepxanue yueOHOro MaTepuaia
YpaBHeHUs U 3HaKOMCTBO ¢ napameTpoM. [Ipocreiimne ypaBHEHUS U
HEPABEHCTBA HEPABEHCTBA C [TApaMETPOM
C KomOuHupoBaHHOE 3aHsITHE

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

07
1IK
01

50




napameTpamu

Tema 14.5 [IpodheccrnoHabHO-OPUEHTUPOBAHHOE COJIEPKAHUE

CocraBnenue (conmeprkaHue MPUKIIATHOTO MOJTYJIS)

U pELICHUE Peiienre TekCTOBBIX 3a7a4 MPOPECCHOHAIBHOTO COICPKAHUS

npodeccrona [TpakTHueckue 3aHATUS 8

JBHBIX 3a]1a4

C IIOMOUIBIO

YpaBHEHUM

Tema 14.6 Conepxanue yueOHOro Matepuana

Pemenune OO61re MeToabl pelIeHUs] YpaBHEHHU. Y paBHEHUS U

3a1ad. HEpaBEHCTBA C MOAYJIEM U C apaMeTpaMu

YpaBHEHUA U [IpakTHueckoe 3aHsATHE 2

HEpaBEHCTBA

[IpomexxyTouHas arrectauus (DK3aMeH) 1
2

Bcero: 340
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3. YcnoBust peanu3aiyy nporpaMmbl 00111e00pa3oBaTeIbHON JUCIUILIMHBI

3.1. Jlna peanuzanuu  TpOrpaMMbl  JUCHUIUIMHBI  JIOJDKHBI  OBITH
IPEyCMOTPEHBI CIEAYIONIUE CTIeUaIbHbIC TTOMEIICHUS:

Peanm3amus nmporpaMMbl TUCIUTUIMHBI TPeOyeT HAU4Hs Y4eOHOTO KaOnHEeTa
MaTeMaTHKH.

O6opynoBanue yu4eOHOro KabMHETa:

- TOCAIOYHBIC MECTa M0 KOJMYECTBY 00YyUaIOITIXCS;

- pabodee MeCTo MpernoaBaTels;

- KOMIUICKT JIEKTPOHHBIX BUACOMATEPHUATIOB;

- 3a/TaHMS 1711 KOHTPOJBHBIX PaboT;

- MaTepuasbl SK3aMeHa.

Texaudeckue cpeacTra 00yIeHUS:

- TEPCOHATBHBIM  KOMITBIOTEP C  JUIEH3WOHHBIM  MPOTPAMMHBIM
00eCIICUCHUEM;

- IPOCKTOP C IKPAHOM.

3.2. UudopmanmonHoe obecrieueHre o0ydeHus

OcCHOBHBIE JIEKTPOHHBIC U3/IAHUS

1. boromonor, H. B. Maremaruka : y4eOHUK Il CpeIHETO MpodecCHoHaIbLHOTO
obpazoBanusi / H. B. boromosnos, I1. U. Camoiinenko. — 5-e u3f., nepepad. u 1o1m.
— Mocksa : UznarensctBo HOpaiit, 2022. — 401 ¢. — (IlpodeccuonanbHoe
obOpazoBanue). — ISBN 978-5-534-07878-7. — TekcTt : 3IEKTpOHHBIA //
Oo6pazoBatenbHas miardopma FOpaiT [caifr]

2. Kpemep, H. IlI. MaTtemaTuka asisi KoJUleKel : yueOHOe mocoOue i CpeTHEro
npodeccuonanpHoro obpazosanus / H. III. Kpemep, O.I'. KoncrantuHoBa,
M. H. ®punman ; non penakmueit H. III. Kpemepa. — 12-e uszn., mepepab. u
non. — Mocksa : U3natensctBo FOpaiit, 2023. — 408 c. — (IIpodeccrnonansHoe
obpaszoBanne). — ISBN 978-5-534-17852-4. — Tekct : DICKTpOHHBIA //
O6pazoBartenbHas matdopma FOpaiiT [caliT

3. Marematuka. [Ipaktuky™m : yueOHOE mocoOue st CpeIHero npodeccnoHaIbHOTO
obpazoBanust / O. B. TarapunukoB [u 1p.] ; mox obmei penakiueir O. B.
TarapuukoBa. — MockBa : W3garensctBOo FOpaiir, 2023. — 285 c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-03146-1. — Teker :
aeKTpoHHbIH // OOpa3oBaTenbHas miargopma FOpait

4. boromosioB, H. B. Marematuka. 3ajauu ¢ pelieHUsIMU : yueOHOE TocoOue is
cpeanero npodeccuonanbHoro oopazosanus / H. B. boromonos. — 2-e u3., ucnp.
nu gon. — MockBa : MHMsmarensctBo IOpairit, 2023. — 755 c¢. —
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-16211-0. — Teker :
aneKTpoHHbIH // OOpa3oBaTenbHas miatdopma FOpaiT [caifr].
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5. Kyuep, T. II. Marematuka. TecThl : yuyeOHOe mocoOU€ [JIsI CPEIHETro

npodeccuonanbaoro odpazoranus / T. I1. Kydyep. — 2-e usn., ucrnp. u jnom. —
MockBa : HznatensctBo IOpaiit, 2023. — 541 c¢. — (IIpodeccuonanbnoe
obpazoBanue). — ISBN 978-5-534-10555-1. — TekcT : »IEKTpOHHBIN //

Oo6pazoBatenbHas miargopma FOpaiiT [caifT]
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4. KoHTpoJib M OIEHKAa pPEe3yJbTaTOB OCBOCHHS 0011€00pa30oBaTEIbHON

TUCIUTLIINHBI

KOHTpOJII) N  OICHKa

AU CITUITIINHBI PaCKPBIBAIOTC:A

yepe3

pe3yibTaTOB  OCBOEHMsI  0O0IIe00pa30BaTEILHOM
JTUCIUTUTMHAPHBIE

pE3ybTaTHhl,

HampaBjeHHbIe Ha (popMupoBaHUe 00MIKX U TPO(HECCUOHATIBHBIX KOMITETEHIIUN
0 paszieJiaM U TeMaM CoJIep KaHusl yueOHOro MaTepuarna.

O6mas/mpodeccuoHaIbH Paznen/Te THUO OIEHOYHBIX
ast KOMIICTCHIIMS Ma MEpOIPHUSATHUS
OK 01. BobiOupars P 1, Tema TectupoBanue
CrocoObI perieHus 3aaa4 1.1,1.2,1.3 Y cTHBIN onpoc
npodecCuOHAbHON IT-o/c, 1.4, MaremaTudecku
NESITEIbHOCTHA 15,16 U TUKTAHT
IIPUMEHUTEIILHO P 2, Tewmsl NuauBnnyanbHa
K pa3JInYHbIM 2.1, 2.2, i
KOHTEKCTaM 23,24,25 CaMOCTOSITEILHA

IT-o/c, 2.6 s paboTa

P 3, Tewmnl IIpencraBienue

3.1,3.2,3.3 pe3yJIbTaToOB

[1-o/c, 3.4 MPaKTUYECKUX

P 4, Tewmsl pabor

4.1, 4.2,

4.3, 4.4,

45,4.6,4.7 KonTposbHas

IT-o/c, 4.8, paboTta

49, 4.10, Brimmonnenue

4.11 SK3aMEHAIIMOHH

P 5, Temnl BIX 3aJIaHUN

51,52

P 6, Temsl

6.1, 6.2,

6.3, 6.4,

6.5, 6.6, 6.7

IT-o/c, 6.8,

6.9, 6.10 I1-

o/c, 6.11

P 7, Temsl

7.1, 7.2,

7.3, 7.4,

15,7.6,7.7

I1-

0/c,7.8,7.9,

7.10 II-o/c,




7.11, 7.12,
7.13, 7.14,
7.15, 7.16,
7.17

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

P 9, Temnl
9.1, 9.2,
9.3,9495
P 10, Temsl
10.1, 10.2,
10.3,10.4
P 11, Temsl
11.1, 11.2,
11.3 II-o/c,
11.4, 11.5,
11.6 II-o/c,
11.7

P 12, Temsbl
12.1, 12.2,
12.3,12.4
P 13, Temsbl
13.1, 13.2,
13.3, 13.4,
13.5 II-o/c,
13.6

P 14, Temsl
14.1, 14.2,
14.3, 14.4,
14.5 TI-o/c,
14.6

OK 02. Mcnions3oBath
COBPEMEHHBIE CPEJICTBA
MOMCKa, aHaIn3a U
WHTEPIPETAIINH
uHdopmaIuu, u
nH(pOpMaIIMOHHBIE
TEXHOJIOTHUU JIJIs
BBITIOJIHCHUS 33724
npodecCHOHATILHON
JEATEeIIbHOCTH

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

P 2, Temsl
2.1, 2.2,
2.3,2.4,
2.5 IT-o/c,
2.6

P 3, Temsl

TectupoBanue
Y CTHBIN OnIpoC
MaremMaTudecku
U TUKTAHT
NupuBuayanbsHa
'
CaMOCTOSITEIIbHA
s pabota
IIpencrasnenue
pEe3yJIbTaTOB
MPAKTUYECKUX




3.1, 3.2,
3.3 II-o/c,
3.4

P 4, Temnsl
4.1,4.2,
4.3,4.4,
4.5, 4.6,
4.7 IT-o/c,
4.8,4.9,
4.10,4.11
P 5, Temsl
5.1,5.2

P 6, Temnl
6.1, 6.2,
6.3, 6.4,
6.5, 6.6,
6.7 11-o/c,
6.8, 6.9,
6.10 IT-o/c,
6.11

P 7, Temnl
1.1,7.2,
71.3,7.4,
71.5,7.6,
7.7 11-
0/c,7.8,7.9,
7.10 IT-o/c,
7.11,7.12,
7.13, 7.14,
7.15, 7.16,
7.17

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

P 9, Temsl
9.1,9.2,
9.3,9.4,95
P 10, Temsr
10.1, 10.2,
10.3,10.4
P 11, Temsl
11.1,11.2,
11.3 IT-o/c,

pabor

KonTposbHas
paboTta
Brimonnenue
9K3aMEHAIlMOHH
BIX 3aJaHUH




11.4,11.5,
11.6 IT-o/c,
11.7

P 12, Temsl
12.1,12.2,
12.3,12.4
P 13, Temsl
13.1, 13.2,
13.3, 13.4,
13.5 IT-o/c,
13.6

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

OK 03. [InanupoBats u
peaTn30BEIBATH
COOCTBEHHOE
npo¢deCCUOHAIBHOE U
JUYHOCTHOE Pa3BUTHE,
MPEANPUHUMATENHCKYIO
JeSTEeILHOCTD B
npodecCHOHaATLHON
cdepe, UCIIOIb30BaTh
3HaHMS M0 (PUHAHCOBOM
I'PaMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaITUsIX

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

P 2, Temsl
2.1,2.2,
2.3,2.4,
2.5 IT-o/c,
2.6

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

P 4, Temsl
4.1,4.2,
4.3,4.4,
4.5, 4.6,
4.7 I1-o/c,
4.8,4.9,
4.10,4.11
P 5, Temnr
51,52

P 6, Temsl
6.1, 6.2,
6.3, 6.4,
6.5, 6.6,
6.7 IT-o/c,

TectupoBanune
YcTHBIN OITpoC
Maremartnyecku
U TUKTAHT
NunuBuayansHa
A
CaMOCTOSITEIIbHA
g pabota
IIpencrasinenue
pe3yJIbTaTOB
MPAKTUYECKUX
pabor

KonTtponpHas
paboTta
Brimonnenue
9K3aMEHAIIMOHH
BIX 3aJlaHUM




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

P 7, Temnl
1.1,7.2,
7.3,7.4,
71.5,7.6,
7.7 11-
0/c,7.8,7.9,
7.10 IT-o/c,
7.11,7.12,
7.13, 7.14,
7.15, 7.16,
7.17

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

P 9, Temsl
9.1,9.2,
9.3,9.4,95
P 10, Temsl
10.1, 10.2,
10.3,10.4
P 11, Temsl
11.1,11.2,
11.3 IT-o/c,
11.4,11.5,
11.6 IT-o/c,
11.7

P 12, Temsl
12.1,12.2,
12.3,12.4
P 13, Temsl
13.1, 13.2,
13.3, 13.4,
13.5 IT-o/c,
13.6

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

OK 04. 3¢ddexTrBHO

P 1, Tema

TectupoBanune




B3aUMOJIENCTBOBATE U
paboTaTh B KOJIJIEKTUBE
A KOMaHJIie

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

P 2, Temnl
2.1,2.2,
2.3,2.4,
2.5 IT-o/c,
2.6

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

P 4, Temsl
4.1,4.2,
4.3,4.4,
4.5, 4.6,
4.7 IT-o/c,
4.8,4.9,
4.10,4.11
P 5, Temnl
51,52

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

P 7, Temnl
7.1,7.2,
7.3,7.4,
7.5, 7.6,
7.7 11-
o/c,7.8,7.9,
7.10 IT-o/c,
7.11,7.12,
7.13, 7.14,
7.15, 7.16,
7.17

P 8, Temsl
8.1, 8.2,
8.3, 8.4,

YcTHBIN 0IIpoOC
MareMaTHudecKu
U TUKTAHT
NnupuBunyansHa
s
CaMOCTOSITEIIbHA
s paboTa
IIpencraBnenue
pe3yJIbTaTOB
MPAKTUYECKUX
pabor

KonTtponpHas
pabota
Brimonnenue
AK3aMEHAIIMOHH
BIX 3aJlaHUM




8.5,8.6

P 9, Temnl
9.1,9.2,
9.3,9.4,95
P 10, Temsl
10.1, 10.2,
10.3,10.4
P 11, Temsl
11.1,11.2,
11.3 IT-o/c,
11.4,11.5,
11.6 IT-o/c,
11.7

P 12, Temsl
12.1,12.2,
12.3,12.4
P 13, Temsl
13.1, 13.2,
13.3, 13.4,
13.5 IT-o/c,
13.6

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

OK 05. OcymiecTBasTh
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHUKAIIMIO Ha
rOCyJapCTBEHHOM SI3BIKE
Poccniickont @enepanun
C y4€TOM OCOOEHHOCTEH
COIMAITBHOTO U
KYJbTYPHOTO KOHTEKCTa

P 1, Tema
1.1,1.2,
1.3 IT-o/c,
1.4,1.5,
1.6

P 2, Temnl
2.1, 2.2,
2.3, 2.4,
2.5 IT-o/c,
2.6

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

P 4, Temsr
4.1,4.2,
4.3,4.4,
4.5, 4.6,

TectupoBanue
Y CTHBIN Onpoc
Marematndecku
U TUKTAHT
NuauBnnyanbHa
s
CaMOCTOSITEJIbHA
a1 pabota
IIpencrasienue
pe3yJIbTaTOB
MPAKTUYECKUX
paboTt

KonTposbHas
pabora
Breimonaenune




4.7 I1-o/c,
4.8,4.9,
4.10,4.11
P 5, Temnl
51,52

P 1, Tema
1.1,1.2,
1.3 IT-o/c,
1.4,1.5,
1.6

P 2, Temsr
2.1,2.2,
2.3,2.4,
2.5 IT-o/c,
2.6

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

P 4, Temsl
4.1,4.2,
4.3,4.4,
4.5, 4.6,
4.7 I1-o/c,
4.8,4.9,
4.10,4.11
P 5, Temnl
51,52

P 6, Temsl
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

P 7, Temnl
7.1,7.2,
7.3,7.4,
7.5, 7.6,
7.7 11-
o/c,7.8,7.9,
7.10 IT-o/c,
7.11,7.12,

PK3aMEHAIlMOHH
BIX 3aJaHUH




7.13, 7.14,
7.15, 7.16,
7.17

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

P 9, Temnl
9.1,9.2,
9.3,9.4,95
P 10, Temsr
10.1, 10.2,
10.3,10.4
P 11, Temsl
11.1,11.2,
11.3 IT-o/c,
11.4,11.5,
11.6 IT-o/c,
11.7

P 12, Temsl
12.1,12.2,
12.3,12.4
P 13, Temsl
13.1, 13.2,
13.3, 13.4,
13.5 IT-o/c,
13.6

P 14, Temsl
14.1, 14.2,
14.3, 14.4,
14.5 IT-o/c,
14.6P 9,
Temnr 9.1,
9.2,9.3,
9.495

P 10, Temsl
10.1, 10.2,
10.3,10.4
P 11, Temsr
11.1,11.2,
11.3 IT-o/c,
11.4,11.5,
11.6 IT-o/c,
11.7




P 12, Temsr
12.1,12.2,

12.3

P 13, Temsl
13.1, 13.2,

13.3, 13.4,

13.5 IT-o/c,
13.6

P 14, Temsl
14.1, 14.2,

14.3, 14.4,

14.5 IT-o/c,
14.6

OK 06. IIposBiATs
TPaXJaHCKO-
MaTPUOTUYECKYIO
MO3UIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE MOBEJACHUE
Ha OCHOBE
TPaIUIIMOHHBIX
00IIEYETOBEYECKUX
LICHHOCTEH, B TOM YHCJIC
C YUYE€TOM rapMOHU3AINU
MEKHALIMOHAIBHBIX U
MEKPETUTHO3HBIX
OTHOLIEHUW, IPUMEHSTh
CTaHJapThI
AHTUKOPPYIIUOHHOTO
MOBEJICHUS

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

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 Il-o/c,
6.11

P 7, Temnl
1.1,7.2,
71.3,7.4,
71.5,7.6,
7.7 11-
0/c,7.8,7.9,
7.10 IT-o/c,
7.11, 7.12,
7.13, 7.14,
7.15, 7.16,
1.17

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

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

TectupoBanue
YcTHBIN 0IIpocC
Maremartuuecku
U TUKTAHT
NuauBnnyansHa
s
CaMOCTOSITEIIbHA
a1 pabota
IIpencrasienue
pe3yJIbTaTOB
MPAKTUYECKUX
pabor

KonTposbHas
pabora
Brimonnenue
AK3aMEHAIIMOHH
BIX 3aJaHUMN




14.5 IT-o/c,
14.6

OK 07. ConeiicTBOBaTh
COXpaHEHHUIO
OKpYKaIoIIEH Cpeibl,
pecypcocOepekeHHIO,
MIPUMEHSITH 3HAHUS 00
W3MEHCHHUH KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3 PeKTUBHO
EeHCTBOBAThH B
YpE3BBIYANHBIX
CUTYyaIUIX

P 1, Tema
1.1,1.2,
1.3 IT-o/c,
1.4,1.5,
1.6

P 2, Temnl
2.1,2.2,
2.3,2.4,
2.5 IT-o/c,
2.6

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

P 4, Temsl
4.1,4.2,
4.3,4.4,
4.5, 4.6,
4.7 IT-o/c,
4.8,4.9,
4.10,4.11
P 5, Temnl
51,52

P 6, Temsl
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

P 7, Temnl
1.1,7.2,
7.3, 7.4,
1.5, 7.6,
7.7 11-
0/c,7.8,7.9,
7.10 IT-o/c,
7.11,7.12,
7.13, 7.14,
7.15, 7.16,
1.17

TectupoBanue
Y CTHBIN OnpocC
MaremMaTudecKku
U TUKTAHT
NnunuBuayansHa
s
CaMOCTOSITSIIbHA
s paboTa
IIpencraBnenue
pe3yJIbTaTOB
MPAKTUYECKUX
pabot

KonTtponpHas
pabota
Brimonnenue
AK3aMEHALIMOHH
BIX 3aJIaHUN




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

P 9, Temnl
9.1,9.2,
9.3,9.4,95
P 10, Temsl
10.1, 10.2,
10.3,10.4
P 11, Temsr
11.1,11.2,
11.3 IT-o/c,
11.4,11.5,
11.6 IT-o/c,
11.7

P 12, Temsl
12.1,12.2,
12.3,12.4
P 13, Temsl
13.1, 13.2,
13.3, 13.4,
13.5 IT-o/c,
13.6

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

IIK 01 P 8, Temsl
8.1, 8.2,
8.3, 8.4,
8.5, 8.6
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