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1. OBLIASI XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBI
OBLIEOBPA3OBATEJIbBHOU JUCHUIIJINHBI «O4.07 MaTtemaTuka»
1.1. MecTo JMCUUIIMHBI B CTPYKTYP€e OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl
Oo6meo6pazoBarenpHas auciumuinHa OYIL.07 MaTtemaTuka sBisieTcsl 0053aTelIbHON YaCcThIO
obmieoOpa3oBarenpHOro IUKiIa oOpa3oBaTenbHOW Tporpammel B cootrBerctBuu ¢ @I'OC CIIO mo

npodeccun/cnenuansaoctu 44.02.03 [legaroruka qOMOTHATETFHOTO 00pa30BaAHUSI.

1.2, Ileau v njiaHUpyeMble pe3yJibTAThbl OCBOCHHS AN CUMIJIMHBI:

1.2.1. Heau TUCHHUILTHHBI

Conepxkanne mporpaMmbl 001meoOpa3oBaTenpHo aucnuiuiiabl «OYIL07 MaTtemaTukay

HAIIpaBJICHO HA JOCTHIKCHUC CIICAYIOIINX ueneﬁ:

1. obecricueHre C(HOPMHUPOBAHHOCTH MPEACTABICHUNA O COIMANbHBIX, KYJIBTYPHBIX U
HCTOPUUICCKHX (1)aKTOan CTaHOBJICHUS MaTEMAaTUKU,

2. obecrieueHre c(HOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUYECKOTO M MaTEMaTHYECKOTO
MBIILICHUS;

3. obecnieueHrne CHOPMUPOBAHHOCTH JIOTUYCCKOTO, AJITOPUTMHUYECKOTO W MATEMATHYECKOTO
MBIIIJICHUSA,

4. obecriedyeHre CPOPMUPOBAHHOCTH YMEHHM MPUMEHSTH MOJYYCHHbBIC 3HAHUS MPH PEIICHUH

Pa3JIMUHBIX 3a4a4;

5. obOecrieueHne  cPOPMUPOBAHHOCTH  TIPEACTABJICHHH O  MaTeMaTHKE KaK  4YacTH
00I1IeueI0BeYECKO KyIbTYypPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, IMO3BOJISIONIEM OIUCHIBATh U

HU3y4aTb PCAJIbHBIC ITPOLCCCHI U SABJICHUS.

1.2.2. Tlnanupyemble pe3yJIbTATHI OCBOEHNSI 001I€00Pa30BATEIbHOM TUCHUILINHBI B
cootBercTBHH ¢ PI'OC CIIO u Ha ocaoBe ®PI'OC COO

Ocoboe 3HaueHue JUCUUIUIMHA UMeeT npHu GpopmupoBanuu u pazsutuu OK u I1K:

Kon HaumeHnoBaHnue pe3yJsibTaTa 00yUdeHHs!
O0mue KOMIETeHIHH

OK 01. Br16upats criocoOb! perenus 3a1a4 nNpopecCHOHANbHON AESITETbHOCTH TPUMEHUTENBHO
K pa3iaM4HbIM KOHTEKCTaM;

OK 02. Hcnonb30BaTh COBpEMEHHBIE CPE/ICTBA MOWCKA, aHANIM3a U UHTEPIIPETallud HHPOpMAIUH
U uHOOPMALMOHHbIE TEXHOJOTMH JUId BBINOJHEHUS 3a1ad  NpodeccHOHATIbHON
JesITeNIbHOCTH;

OK 03. [InanupoBaTh M peaqM30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JMYHOCTHOE
pa3BuTHE, MPEANPUHUMATEIbCKYIO0 JIeATENbHOCTh B MpodeccHoHaIbHOU  cdepe,
WCIOJIb30BAaTh 3HAHMA MO (UHAHCOBOM TI'PaMOTHOCTH B PA3JIMYHBIX JKU3HEHHBIX
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CUTyallusiIX;

OK 04. D¢ dhexkTuBHO B3aMMOICHCTBOBATh M padOTaTh B KOJJICKTUBE M KOMAH/IE;

OK 05. OcymecTBIISITh YCTHYIO UM NMHUCHbMEHHYI0 KOMMYHHUKAIMIO Ha TOCYJApPCTBEHHOM SI3bIKE
Poccuiickoit ®enepanin ¢ y4eToM OCOOEHHOCTEH COIMAIBHOIO U KYJIBTYPHOTO
KOHTEKCTa;

OK 06. [IposiBIATE TpPaXkAAaHCKO-ATPUOTUYECKYIO IIO3HMIMIO, JIEMOHCTPUPOBATh OCO3HAHHOE
IIOBEJICHHE HA OCHOBE TPAJUIIMOHHBIX OOIIEYETIOBEYECKUX LEHHOCTEH, B TOM 4YHUCIE C
Y4eTOM rapMOHM3ALUN MEKHAITMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIICHUN, TPUMEHSTh
CTaHJApPThl aHTUKOPPYIILUOHHOIO IOBEICHMSI,;

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOIIEH Cpeibl, pPecypcocOepekeHUI0, MPUMEHSThH

3HaHUS 00 M3MEHEHUHU KJIMMaTa, NMPUHLHUIBI OEpexIIMBOrO MPOU3BOACTBA, YPPEKTUBHO
JICICTBOBAThH B UPE3BbIYANHBIX CUTYALUsAX;




Koa u HaumeHoBaHue ¢gopmMupyemMbIX

IlnanupyemMble pe3y/bTaThl 0CBOCHHS THCIUIJIHHBI

KOMIIeTeHIUH Oomme JAucnuninHapHsble
OK 01. Beibupats ciocoObl pelieHus TOTOBHOCTB K TPYyly, OCO3HAaHUE LIECHHOCTH MACTEPCTBA, BIIAJICTh METOAMH JI0Ka3aTelIbCTB,
3a1a4 NpoQecCUOHATBHOMN ESTENTLHOCTH | TPYIOJII00HE; QIrOpUTMaMHU  pELIEHUs  3ajad;  yMEHHUE
MPUMEHUTEIBHO K PA3JIMYHBIM - TOTOBHOCTb K aKTUBHOM J€STEIbHOCTH TEXHOJIOTHYECKON | GOpMYyIUpOBaTh OMNpENeNieHUsl, aKCUOMBbl U
KOHTEKCTaM; U COIMAJIbHON HANpaBJIEHHOCTH, CIOCOOHOCTh TEOPEMBI, IPUMEHSITD ux, IIPOBOJUTH

WHUIIMAPOBATh, IUTAHUPOBATh U CAMOCTOSITEIILHO
BBIMOJIHATH TAKYIO JICATEIIbHOCTD;

- HHTEpEC K pa3inyHbIM chepaM npodeccHOHATLHOM
JESITEIIbHOCTH,

OBRtajicHHEe YHUBEPCATbHBIMH YUCOHBIMH
MI03HABATEIbHBIMU JCHCTBUSIMH:

a) 0a30BbIC JIOTHUECKUE JICHCTBHS:

- CaMOCTOSITEIFHO (DOPMYJIMPOBATH U AKTYyaJIN3HPOBATH
npo0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIUBATh CYIIECTBEHHBIN MIPU3HAK UJIA OCHOBAHHUS
JUTSL CpaBHEHU S, KiTaccu(uKanuu U 0000IeHUS;

- OTIPENIENISITh 1NN ACATEIbHOCTH, 3a/1aBaTh apaMeTPhl U
KPUTEPHH UX JOCTHIKCHHS,

- BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPCYHS B
paccMaTpUBaEMbIX SIBICHHUSIX;

- BHOCUTbh KOPPEKTHUBHI B JICSITEIBHOCTD, OIICHUBATD
COOTBETCTBUE PE3YJIHTATOB IEJISIM, OTICHUBATH PUCKU
MOCJICICTBHH JESTETLHOCTH,

- pa3BMBATh KPEATHBHOE MBIIIICHHE [TPH PEIICHUN
YKU3HEHHBIX TTPOOIEM

0) 6a30BBIC UCCIIEAOBATEIBCKHE JCHCTBHUS:

- BJIaJIETh HaBBIKAMH Y4EOHO-UCCIIE0BATEIHCKON 1
MPOCKTHOM JIEATEIIbHOCTH, HABBIKAMH Pa3pEIICHUS
npo0Jem;

- BBISIBJISATH TIPUYUHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJM3UpOBATh 33/1a4y, BBIIBUTATh THIIOTE3Y €€
pelIeHHS, HAXOIUTh apTyMEHTBI JIJIS I0KA3aTelIbCTBA
CBOMX YTBEPXKICHHH, 3a]1aBaTh apaMeTPhl U KPUTEPUHU
peleHus;

JIOKA3aTeJIbHBIE PACCyKACHUSA B XOJ€ PELICHUSA
3a/1ay;

- YMETb OIEPUPOBATH IIOHATUSAMH: CTEIICHb
qrcia, JorapupM UYMCIIA; YMEHHE BBINOJHATH
BBIUMCJICHHE 3HAYEHUH ©  MpeoOpa3oBaHUs
BBIPOKEHUIH CO CTENEHSMH | JiorapudmMamu,

npeoOpa3oBaHus JIpOOHO-pallMOHATIBHBIX
BBIPAKECHU;

- YMETb OIIEpUPOBATH HOHSTHSAMMU:
panroHaIbHbIE, UPpALMOHAJIBHBIE,
II0Ka3aTesbHbIe, CTETIEHHbIE, JorapupMHUECKUe,
TPUTOHOMETPUYECKHE ypaBHEHUS u

HEPaBEHCTBA, HX CUCTEMBI;
- yMETb OIEpPUpPOBaTh MOHATHUSAMHU: (QYHKIIHS,
HenpepbIBHAS byHKIMS, IIPOM3BOJIHAS,
nepBooOpaszHas,  ONpEIENIEHHBI  HMHTEerpa,
YMETh HAaXOAWUTh IPOU3BOJIHBIE 3JIEMEHTApHBIX
(GyHKIUH, KUCMONB3Ys CHpPAaBOYHBIE MaTepHabl;
UCCIIeIoBaTh B MPOCTEHIINX Cilydasx (QyHKUIUU
Ha MOHOTOHHOCTb, HaXOIHUThb HauOOJIBIIINE H

HaVMEHbIIME 3HAueHUs (QyHKUUH; CTPOUTH
rpa@ukd  MHOTOYJIEHOB C  MCIOJIb30BAaHUEM
anmapara MaTeMaTH4YeCKOTo aHaln3a;

MIPUMEHATh IIPOU3BOAHYIO IIPU PELICHUM 3a/1a4
Ha JBUKECHHUE; peuiartb IIPaKTHUKO-
OpUEHTUPOBAaHHBIE 33/Ja4yd Ha HauOOJbIINE U
HAaVMEHBIINE 3HAYEHHUs, HA HAXOXKICHHUE IIyTH,
CKOPOCTH M YCKOPEHUS;

- YMETb OIIEPUPOBATH ITIOHATUSIMMU:




- AHAIM3MPOBATh IOIYUYCHHBIE B XO/I€ PELICHUS 3aa4n
pE3yJIbTaThl, KPUTUYECKH OLICHUBATh UX JJOCTOBEPHOCTb,
IMPOrHO3UpPOBATh UBMCHCHUEC B HOBBIX YCJIIOBHUAX,

- YMETb NIEPEHOCUTD 3HAHUS B II0O3HABATEIIbHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEICATEILHOCTH;

- YMETb UHTEIPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
o0OJacrei;

- BBIJIBUTaTh HOBBIE UJICH, IPEUIAraTh OPUTHHAIbHbBIE
IMOAXOABI U PELICHHUS,

U CIIOCOOHOCTb UX HUCIOJIb30BAHUS B I03HABATEIBHON U
COLIMAJIBHON ITPAKTHUKE

panmoHanbHas QYHKIUS, TOKa3aTeIbHas
¢byHKIMA, cTeneHHas QyHKIMs,
norapupmMuueckas GyHKIIHS,
TPUTOHOMETpHUUYECKHE (DYHKIMH, OOpaTHBIE
(GYHKINH; yMEHHE CTPOUTH IpaduKu H3ydEeHHBIX
(GyHKIMH, HCTIONIB30BaTh TpadUKu IPU
M3y4YECHUH MIPOIIECCOB M 3aBUCHMOCTEH, TIPH
pelIeHUH 33124 U3 APYTHX YIEOHBIX IPEIMETOB
Y 337124 U3 peabHON )KU3HU; BBIPAXKaTh
(bopMyaMH 3aBUCHMOCTH MEXIY BETHYHMHAMM;

- YMETh pemaTh TEKCTOBBIC 3ala4d pa3HBIX
TUIOB (B TOM YHWCIIE Ha MPOIEHTHI, JIOIH W
4acTH, Ha JBWKEHHE, pabdoTy, CTOMMOCTh
TOBapoOB M YCJIyI, HAJIOTH, 33/1a4d M3 00JIaCTH
yIOpaBJICHUS  JIUYHBIMH | CEeMEUHBIMU
¢duHaHCaMN); COCTaBJIATh BBIPAKCHUS,
YpaBHEHHs, HEPAaBEHCTBA M HMX CHCTEMBI IIO
YCIOBHIO 33/1aud, KCCIIE0BaTh IOJYyYESHHOE
pelieHre ¢ OICHMBATh MPaBIONONO0OHOCTH
pe3yibTaTOB;

- YMeTh OIIEPHPOBATH TOHATHIMHU: CpEIHEE
apupMeTHyecKoe, MenMaHa, HauOoibliee U
HaMEHbIIee 3HAYEHUs, pa3Max, IAHUCIEpCHs,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa;
yMETh W3BIICKATh, WHTEPIPETHPOBATH
UH(OPMALIUIO, MPECTABICHHYIO B TaOIMIIax, Ha
TuarpaMmmax, rpadukax, OTPaXKAIOILYIO
CBOWCTBA pEAIbHBIX MPOLECCOB M SIBICHUI,
MPEACTaBIATh  WHPOPMALNUIO C  TIOMOIIBIO
TaOIIHI u JMarpam; HCCIIEI0BATh
CTaTUCTHYECKHE JaHHbIE, B TOM 4YHCIE C
NpUMEHEHHEeM  TIpauyeckux  METOJOB U
AJIEKTPOHHBIX CPEJICTB;

- YMETh ONEpPUPOBATH MOHATHIMU: CITydalHBIN
OTIBIT U CITy4YaifHOE COOBITHE, BEPOSITHOCTh




CIIy4aifHOTO COOBITHSI, YMCHUE BBIYHCIISATh
BEPOSITHOCTH C UCIIOJIb30BaHUEM TpadUIeCKIX
METOJIOB; TIPUMEHSITH (DOPMYJIBI CIIOKEHHUSI U
YMHOKEHUS BEPOSATHOCTEN, KOMOMHATOPHBIE
(akThl ¥ GOPMYJIBI IPH PELICHUU 33]1ay;
OLIEHUBATh BEPOSTHOCTH PEAJIbHBIX COOBITHH;
3HaKOMCTBO CO CITyYaiHBIMH BEITHUYMHAMU;
YMCHUC ITPUBOAUTH NPUMEPHI IPOABIICHUA
3aKoHa OOJIBIIMX YMCEN B IPUPOTHBIX U
OOIIIECTBCHHBIX SBJICHUSX;

- YMCTb OIICPUPOBATH ITOHATHAMU: TOYKA,
npsiMasi, IJI0CKOCTb, IPOCTPAHCTBO, ABYTPaHHBII
YTOJI, CKPEIIUBAOIINECS TIPSIMBIE,
NapaJIeIbHOCTh ¥ MEPIICHAUKYIISIPHOCTh
IPSIMBIX U IJIOCKOCTEM, YIOJl MEXY IPSIMBIMH,
yroJl MeXIy MPSMOU U ITIOCKOCTBIO, YTOJl
MCKAY IIIOCKOCTAMHU, PACCTOAHHUEC OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE MEXTY MPSMBIMH,
PACCTOAHNEC MECKAY INIIOCKOCTSAMU, YMCHHC
UCTIONIb30BATh TIPU PEIICHUH 33/1a4 U3yUYEeHHBIE
(baKTI)I " TCOPEMBI ITITAHUMCTPUHU,; YMCHHC
OILICHUBATh pa3Mepbl OOBEKTOB OKPY>KAIOIIETO
MUpa;

- YMETh ONEePUPOBATH MOHATUSIMHU:
MHOTI'OrpaHHUK, CCHCHHUC MHOT'OI'paHHHKaA, KY6,
napasuieNienurne 1, npusma, nupamMmuaa, Gurypa u
MOBEPXHOCTH BpaLLEHUs, UUIUHADP, KOHYC, LI1ap,
cdepa, ceueHus GUrypsl BpalieHus, MI0CKOCTb,
Kacaromiasicsi cepsl, IIIHHIPa, KOHYyca,
TJIOMIA/Ib IOBEPXHOCTH MTUPAMHU/IBI, TPU3MBI,
KOHYCa, IIWINH/IPA, TUToIIaab chepbl, 00beM
Ky0a, MpsSMOYTOJIBHOTO TIapaJuIeTIenuIe 1a,
UpaMUIbI, IPU3MEL, IWJIMHApPA, KOHYCa, 11apa;
yMEHHE N300pakaTh MHOTOTPaHHUKH U
ITOBCPXHOCTHU BpallICHHUA, UX CCUCHUA OT PYKH, C




IIOMOILBIO YEPTENKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEACTB; YMEHUE PaclO3HABATh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh IPAaBUIbHbIE MHOTOTPAHHUKH;

- YMETh ONIEPUPOBATH MOHATHIMMU: ABHKEHHE B
MPOCTPAHCTBE, MOA0OHbIE (DUTYPHI B
IPOCTPAHCTBE; MCII0JIb30BaTh OTHOILIEHUE
IJIOMIA/IeH TTIOBEPXHOCTEH U 00HEMOB TOTI00HBIX
¢buryp npu penieHnu 3aaad;

- YMETh BBIYUCIATH T€OMETPUUYECKHE BEITUYMHbI
(nmHa, yrou, miomaab, 00beM, IJI0NIa b
IIOBEPXHOCTH ), UCIOJIb3Ys U3yUEHHbIE (POPMYJIBI
U METObL;

- YMETh ONEPUPOBAThH MOHATHIMHU:
IPSIMOYTOJIbHASI CUCTEMa KOOP/IMHAT,
KOOPJAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE MPOU3BEICHUE, YTOJI MEXKAY
BEKTOpaMHM, CyMMa BEKTOPOB, IPOU3BE/ICHHE
BEKTOPA HA YHUCJIO; HAXOJUTh C IOMOILBIO
U3yUYEHHBIX (HPOPMYIT KOOPIAUHATHI CEPETHHbI
OTpe3Ka, pacCTOSTHUE MEKIY JBYMs TOUKAMU;

- YMETh BBIOMPATh MOAXOAINN U3yUESHHBIN
METOJ1 JJIs PellIeHus 3a]]au, Paclio3HaBaTh
MaTeMaTHyecKue (pakThl U MaTeMaTHYECKue
MOJIETN B PUPOJHBIX U OOIECTBEHHBIX
SIBJIICHUSIX, B UCKYCCTBE; YMEHHE IPUBOIUTH
MpUMEPbl MaTEMaTHUYECKUX OTKPBITHH
POCCHUICKON U MUPOBOM MaT€MaTUYECKOU
HayKH.

- YMETH OIIEPUPOBATh MOHATUSAMU: ONIPEACICHUE,
aKcuoma, Teopema, cleICTBHE, CBOICTBO,
IIPU3HAK, J0KA3aTeIbCTBO, PABHOCUIIbHBIE
(dhopMynupoBKHU; yMeHHE (HOPMYIUPOBAThH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKICHHUE,
MPUBOANTH TIPUMEPHI U KOHTPIIPHMEPHI,




MCTIONIb30BAaTh METO MaTeMaTH4eCKON
WHAYKIWH,; TPOBOAUTH JOKA3aTCIbHLIC
paccyX/1eHHs IpU PEIICHNH 3a1a4, OLICHUBATh
JIOTMYECKYIO MTPABUIBHOCTD PACCyKICHU;

- YMETh ONEPUPOBATh MOHATHIMHU: MHOXECTBO,
MIOJIMHOXECTBO, OTIEpaIX HaJl MHOXECTBAMH;
yMEHHE UCIIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN arrmapar ajd OornucCaHus
peanbHBIX IIPOLIECCOB U SABJICHUM IPU PELICHUN
3aj7a4, B TOM YHCJIE U3 IPYTUX y4eOHBIX
IPEIMETOB;

- YMETh ONIEPUPOBATh MOHATHAMU: Tpad,
CBSI3HBIN Tpad, IepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHUE 33]1aBaTh U OIUCHIBATH
rpadbl pa3IUnIHBIMHA CIIOCOOAMH; HCIIOIH30BATh
rpadpbl IpH peICHUH 33/1a4;

- YMETbh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU:
COYETaHUE, IEPECTAaHOBKA, YHCIIO COUCTAHUH,
YHCII0 IepeCTaHOBOK; OMHOM HploTOHA; ymMeHue
NPUMEHSITh KOMOUHATOPHBIE (DAKTHI U
paccyXIeHus IJIs pelIeHUs 3a/1a4;

-yMETb ONEPUPOBATh MOHATUSAMU: HaTypallbHOE
YHCIIO0, IIEJI0€ YUCII0, OCTATOK MO MOIYIIIO,
palMOHATIBLHOE YUCIIO, UPPALlMOHATIBHOE YUCIIO,
MHOXECTBa HAaTypPaJbHbIX, HCIIbIX,
paLMOHATIBHBIX, IEHCTBUTEIBHBIX YHCET;
YMCHHUEC UCITOJIb30BATh NPU3HAKKU JCITIUMOCTH,
HaMMEHBIINK OOIIMI IeIUTeNb U HAUMEHbIlIee
oOuiee kpatHoe, alnroput™ EBkinuaa nmpu
peLIeHNH 3a]a4; 3HAKOMCTBO C PA3TUYHBIMU
TTO3HMIIMOHHBIMH CUCTEMAaMH CUHCIICHUA,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMMU:
CTEMNEHb C LIEJIBIM TI0Ka3aTeIeM, KOPEHb
HaTYypaJbHON CTENEHH, CTETIEHb C
paIMoHATFHBIM TT0Ka3aTeNIeM, CTETICHb C
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JEHCTBUTEILHBIM (BEIICCTBEHHBIM)
MoKaszaTesieMm, Jorapudm 4rcia, CHHYC, KOCHHYC
Y TaHT'€HC IPOU3BOJIBHOIO YUCIIA;

- YMETh ONEPUPOBATH MOHATHIMH: TOKAECTBO,
TOKECTBEHHOE NpeoOpazoBaHKe, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMA YPABHEHUN U
HEpPaBEHCTB, PABHOCUJIbHOCTh YPaBHEHHH,
HEPaBEHCTB U CHCTEM, pallHOHAJIbHBIE,
uppalroHaIbHbIE, I0KA3aTebHbIC, CTEIICHHBIE,
J0rapu(pmMUUEcKue, TPUrOHOMETPUYECKHe
ypaBHEHHS, HEPAaBEHCTBA U CUCTEMBI; YMEHHE
pelaTh ypaBHEHHMsI, HEPAaBEHCTBA U CUCTEMBI C
TIOMOIIBIO PA3JTUYHBIX IPUEMOB; PEIIaTh
YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
napamMeTpoM; IPUMEHSTh YPaBHEHHS,
HEpaBEHCTBA, UX CUCTEMBI JJIsl pEIIeHUs
MaTeMaTHYECKUX 3a7a4 M 3a/1a4 U3 PA3IUIHBIX
o0jacTell HAyKU U pealIbHOM JKU3HU;

-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSIMHU:
rpaduk ¢pyHKIMHU, 0OpaTHAsA QYHKIMS,
KOMIO3UIUS QYHKIUH, TUHEeHHas QyHKINs,
KBaJ[paTH4Has QYHKLUs, CTeNIeHHas: GYHKIUS C
LEJTBIM MTOKa3aTeNIeM, TPUTOHOMETPUYECKHE
(GyHKIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHUE
(GyHKIIMY, IOKa3aTeabHas U Jorapugmuueckas
(GYHKIMU; yMEHHUE CTPOUTh I'paduku GyHKUIUH,
BBINIOJIHATH MpeoOpa3zoBaHus rpapuKoB
byHKIUi;

YMEHHE HCI0JIb30BaTh rpadUKu QYHKIMHA ISt
M3YYEHUS MPOLIECCOB U 3aBUCUMOCTEH MpHU
pelIeHNH 331249 U3 APYTHX YIEOHBIX TPEIMETOB
U U3 peasIbHOM KHU3HH; BBIpAXXaTh GOpMyIaMu
3aBHCUMOCTH MEX/y BeTHUINHAMH;

yMEHHE CBOOOHO ONEpUPOBATH MOHATUIMHU:
YETHOCTh (DYHKIMH, IEPUOJNYHOCTDh (PYHKIINH,
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OrPaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTb
¢byHKIMHU, 3KCTpeMyM (pyHKITNH, HanOoJIbIIee 1
HalMEHbllIee 3HaueHUs! (PyHKLUHU Ha
IIPOMEXYTKE; YMEHUE MPOBOJUTH UCCIEA0BAHNE
byHKIMY;

YMEHHUE HCII0JIb30BaTh CBOMCTBA U rpauKu
(GyHKUMH 1715 pellIeHus] ypaBHEHUH, HEpaBEHCTB
U 3a/1a4 ¢ apamMeTpaMu; U300paxarb Ha
KOOPAMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHMI, HEPABEHCTB U UX CUCTEM;

- YMETbh CBOOOJIHO ONIEPUPOBATh MOHATUSIMU:
HI0CJIEI0BATEIbHOCTD, apupMeTHYeCKast
IIpOrpeccusi, reOMEeTpUIecKas porpeccusl,
0ecKoHeuHO yObIBaroIasi FeOMeTpUYecKas
IIPOrpeccusi; yMEHUE 3a/1aBaTh
II0CJIEI0BATEILHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYPPEHTHBIX POPMYJI;

- YMETh ONEPUPOBAThH MOHATHIMHU:
HETIPEPHIBHOCTH (PYHKIINH, aCUMIITOTHI rpaduka
(GbyHKUIMH, IepBast U BTOpast IPOU3BOIHAS
(yHKIIMU, TEOMETPUYECKUN U (pU3NYeCKuit
CMBICJI IPOM3BOIHOM, IIEpBOOOpa3Hasi,
olpeziesIeHHbI HHTErpall; yMEHHE HaXOIUTh
acUMIITOTHI rpaduka GyHKINHU; YMEHHE
BBIYUCIISTH IPOU3BOJAHBIE CYMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3ULIUU
(GyHKIMH, HAXOIUTh YpaBHEHHUE KacaTeIbHOU K
rpaduxy QyHKINU;

YMEHHE HCI0JIb30BATh IPOU3BOIHYIO JIIsSI
uccle1oBaHusl (PYHKIHMH, A1 HAXOXKASHUS
HaWIy4Ilero peleHus B IPUKIaJHbIX, B TOM
YHCJIE COLUATbHO-I)KOHOMUYECKUX U
(u3nueckux 3aaavax, AJis onpeaeeHus
CKOPOCTH M YCKOPEHUSI; HaXOAUTH IJIOLIaN U
00BeMBI (QUTYp C TOMOIIBIO UHTErpaa;
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IPUBOUTH IIPUMEPBI MATEMAaTHUECKOTO
MO/JICIIMPOBAHUS C TOMOILBIO
nudepeHIAIbHBIX YPAaBHECHHUIH;

- YMETh ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE
YHCII0, CONPSYKEHHbIE KOMIUIEKCHBIE YHCIIA,
MOJTyJIb 1 apT'yMEHT KOMIUIEKCHOTO YHCIa,
(opMa 3anucu KOMIUIEKCHBIX YHCEell
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U
anreOpandeckas); yMeTh POU3BOJUTH
apupMeTHyecKue JeCcTBUS C KOMIUIEKCHBIMU
YHCIIAMU; TPUBOAUTE TIPUMEPHI UCTIOIH30BAHUS
KOMILJIEKCHBIX YHCET,;

- YMETh CBOOOTHO OTIEPUPOBATH TOHATHIMH:
cpeaHee apupMeTUYecKoe, MeMaHa,
HanOoJIbIIIee M HANMEHBIICE 3HAYCHNUS, pa3Max,
JMCTIepCHs], CTAaHAAPTHOE OTKIOHEHUE /IS
OTIMCAHMSI YHCIIOBBIX JAHHBIX; YMCHHE
UCCIIe10BaTh CTATUCTUYECKUE TAHHbBIE, B TOM
Yrcie ¢ IPUMEHEHNEM rpapuuecKiux METOI0B U
JIEKTPOHHBIX CPEJICTB; rpauyecKu
WCCIIeIOBAaTh COBMECTHBIC HAOIIOIEHUS C
HOMOIIBIO AUAarpaMM PacCEeUBaHUs U JTMHEHHON
perpeccuu;

- YMETh HaXOJIUTh BEPOSATHOCTH COOBITHH C
WCTIOJIh30BaHNEM IPpahUIECKUX METOJIOB;
OPUMEHSTD JUIs PELIeHUs 3a1a4 (POpMYJIbI
CIIO’KEHUS U YMHOKEHUS BEPOSATHOCTEH,
(dbopMy1y OTHOI BEepOATHOCTH, (hopMyITy
bepnymu, komOuHaToOpHbIE PaKThl U (HOPMYIIBI;
OLIEHUBATh BEPOSTHOCTH PEeAJIbHBIX COOBITHH;
YMEHHUE ONepUPOBATh MOHATUSIMU: CITydaifHas
BEJIMYMHA, pacIpeieNieHe BEPOSATHOCTEH,
MaTeMaTHIeCKOe OKUIaHHe, TUCTIEPCHS 1
CTaHJapTHOE OTKJIOHEHHE CIIydaitHON
BEJIMYMHBI, (PYHKITUH pacrpeieeHus i

13




IUIOTHOCTU PABHOMEPHOI'0, IIOKa3aTEIBHOIO U
HOPMAJIBHOT'O PacClpeAcIICHUN; YMEHHE
UCIIOJIb30BaTh CBOMCTBA N3YUYECHHBIX
pacupeneneHui Ui peleHus 3a1a4;
3HAKOMCTBO C ITOHATUSAMU: 3aKOH OOJIBIINX
YHCeN, METOBI BHIOOPOYHBIX UCCIICIOBAHUIA;
YMEHHE IPUBOJUTD IIPUMEPBI IIPOSBICHUS
3aKoHa OOJBIINX YMCET B IPUPOTHBIX U
0OI1IECTBEHHBIX SBIICHUSAX;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHIMHU:
TOYKA, IpsIMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, IUNIOCKAN yroJl, ABYITPaHHBIN yroi,
TPEXTPaHHBIN YIoJl, IIEPECEKaroInecs,
IIapaJuleIbHbIE U CKPEIMBAIOIINECS TIPSMBIE,
NapaJJIEIbHOCTD U IEPIEHANKYIIAPHOCTD
IPSIMBIX U IJIOCKOCTEH, YTOJI MEXAY IPSIMbIMU,
YTOJI MEXY IPSIMOM U INIOCKOCTBIO, YIOJ
MEXy INIOCKOCTAMHU; YMEHHUE UCIIONIb30BaTh
IPY PEUICHUU 33/1a4 U3Y4YEeHHBIC (PaKThI U
TEOPEMBI IIJITAHUMETPUH; YMEHHUE OLICHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUDE;
YMEHUE ONEPUPOBATH TOHATUSIMHU:
MHOI'OTPaHHUK, CEYEHUE MHOTOI'PAaHHHUKA,
[IPaBUJIbHBIM MHOTOTPaHHUK, IIPU3MA,
nupamuia, Gurypa v HoBEpXHOCTh BpallleHus,
LWIMHP, KOHYC, ap, cdepa, pa3BepTKa
ITIOBEPXHOCTH, CEYEHUS KOHYCa U LIWJINH]IPA,
napajijleJIbHbIE OCU WU OCHOBAHUIO, CCUCHUE
apa, MmIOCKOCTb, Kacarolasics cgepsl,
LUJIMHPA, KOHYCa; YMEHUE CTPOUTDH CEYEHUE
MHOTOTpaHHHUKA, H300pakaTh MHOTOTPaHHUKH,
(Gurypbl 1 TOBEPXHOCTH BpAILIEHUS, UX CEUECHUS,
B TOM YHCJIE C TOMOIIBIO JIEKTPOHHBIX CPEJCTB;
YMEHUE IPUMEHSATH CBONMCTBA F€OMETPUUECKUX
¢buryp, caMocTosTeNbHO (HOPMYJIUPOBATD
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OIIpeIeTICHUS U3Y4aeMbIX (UTYD, BBIABUIATh
THIIOTE3BI O CBOMCTBAX M NMPU3HAKAX
TeOMETPUIECKUX (UTYp, 000CHOBBIBATH WIIH
OTIpOBEPraTh UX; YMEHHE POBOJUTD
Ki1accudukanuio GuUryp mo pa3nuyHbIM
MpU3HAKAM, BBITOTHATh HEOOXOAUMBIE
JONIOJTHUTEIIbHBIE TIOCTPOCHHUS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMH:
wiomazas Gurypsl, 00beM QUrypsl, BeTUINHA
yIJIa, pacCTOSHUE OT TOYKH JI0 IUIOCKOCTH,
paccTosiHAe MEeXAY MPSMBIMHU, PACCTOSIHHE
ME/Ty TUIOCKOCTSIMH, IIOIIAAb Chepsl,
TUTOIIAAb TOBEPXHOCTH TUPAMHUIBL, TIPU3MBI,
KOHYca, IMIINHIpPA, 00beM KyOa,
IPSMOYTOJIBHOTO MapajuIeenune1a, TMPaMHIbL,
HPU3MBI, HWIMHIPA, KOHYCa, I1apa; yMeHUE
HAXOJIUTh OTHOIIEHUE 0OEMOB MOTOOHBIX
uryp;

- YMETh CBOOOTHO OTIEPUPOBATH TOHATHIMH:
JIBIDKEHUE, apajlyIeNIbHbI IepeHOC, CHMMETPHS
Ha IJIOCKOCTH U B IPOCTPAHCTBE, TIOBOPOT,
npeoOpa3oBaHue 110100us, M0100HbIE (GUTYPBHI;
YMEHHUE pacrio3HaBaTh paBHBIE U MMOI00HBIE
¢Gurypsl, B TOM 4UCIlIe B IPUPOJE, HCKYCCTBE,
aApXHUTEKType; YMEHHE UCTIOIH30BATh
reOMETPHUECKUE OTHOIICHUS, HAXOUTh
reOMETPUUECKUE BETMUNHBI (JITHHA, YTOI,
IUIOILA/Ab, 00BEM) TPH PEILICHUH 33aa4 U3
JPyTUX yU9eOHBIX IPEAMETOB U U3 PEaTbHOM
KHU3HH,

- YMETh CBOOOTHO OTIEPHPOBATH TIOHSATHIMH:
NPSIMOYTOJIbHAS CUCTEMa KOOPJMHAT, BEKTOD,
KOOPJAMHATHI TOYKH, KOOPAWHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHIE BEKTOpa Ha
YHCII0, pa3JI0kKEHHUE BEKTOpa Mo 0a3ucy,
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CKaJISIpPHOE NPOU3BEEHUE, BEKTOPHOE
IIPOU3BENICHUE, YTOJI MEXKYy BEKTOPAMU; YMEHUE
UCIIOJIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN
METOJ, U1l PELICHHs T€OMETPUYECKUX 3a1a4 U
3aJa4 ApYrux y4yeOHBIX NPEIMETOB;
OTEpUPOBATH MOHATUAMU: MaTpulia 2x2 u 3x3,
OIIPEACIUTENb MAaTPULIBI, TEOMETPUUECKUI
CMBICJI OIIPEIETIUTES;

- YMETb MOJENMPOBATh pealbHbIE CUTyallUX Ha
S3BIKE MATEMATUKH; COCTABIIATH BBIPAXKCHMUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33]1a4M, UCCIIEN0BATh IOCTPOCHHbBIE
MOJIENIU C UCTIOIB30BAHUEM alllapaTa ajareopsl,
MHTEPIPETUPOBATH ITOJYYECHHBIN pPE3ybTarT;
CTPOUTH MATEMATHYECKUE MOJIEIH C TIOMOIIBIO
TFE€OMETPUUYECKUX ITOHATUHI U BEJIMYMH, PELIATh
CBSA3aHHBIC C HUMU IIPAKTUYECKUE 3a/1a4U;
COCTaBJIATh BEPOSATHOCTHYIO MOJIENb U
VMHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT;
pelaTh NPUKJIaJHbIE 3aJa4l CPEICTBAMU
MaTE€MaTHYECKOr0 aHAJIN3a, B TOM YUCIIE
COLMAJIBHO- IKOHOMHMYECKOT'0 ¥ (PU3HUECKOTO
XapakTepa;

- YMEHUE BBIOMPATh MOAXOSAIINN METOT IS
peuieHus 3a/1a4u; MOHUMaHue 3HAYNMOCTH
MaTEMAaTUKHU B U3yUYEHUU NIPUPOJHBIX U
OOIIECTBEHHBIX MTPOLIECCOB U SBJICHUHN; YMEHNE
pacro3HaBaTh MPOSABICHUE 3aKOHOB MATEMATUKH
B HCKYCCTBE, YMEHHE ITPUBOJUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITUI POCCUNCKOU U
MHPOBOM MaTEMaTHYECKON HAyKH

OK 02. Vcnonp30BaTh COBPEMEHHBIE
Cpe/CTBa TIOMCKA, aHAIN3a U
UHTEpIIpeTauu HHHOPMAIUU 1
WH(GOPMAITMOHHBIC TEXHOJIOTUH JIJIS

B ofmactm  1EeHHOCTM  HAy4YyHOTO  IO3HAHUA: -
c(OpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU U OOIIECTBEHHOM
IPAKTHUKK, OCHOBAaHHOIO  HAa  JHAJIOTe  KYJIbTYD,

-c(hopMUPOBAHHOCTH MHUPOBO33PEHH,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd W OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha Jaiore KYJIbTYD,
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BBIIIOJIHCHHUA 3a1a4 HpO(l)CCCHOHaHBHOfI
JACATCIIBHOCTH,

CHOCOOCTBYIOLIIETO ~ OCO3HAHHWIO  CBOEr0  Mecra B
IIOJIMKYJIbTYPHOM MUPE;
- COBCPLICHCTBOBAHME SA3BIKOBOM M  YMTATEIbCKOU

KYJIbTYPbI KaK CpEJICTBA B3aWMOJICUCTBUSI MEXKIY JIHOJIbMHU
Y [I03HAHUs MUDa;

- OCO3HaHUE€ LEHHOCTM  HAYYHOM  JEATEIbHOCTH,
TOTOBHOCTH OCYLIECTBIIATh IIPOCKTHYIO u
HCCIIEIOBATENIBCKYIO JIESTEIBHOCTh HMHIMBHUYalIbHO WU B
rpyImIe.

Osnanenue YHUBEpCaIbHbIMU yueOHbIMU

MO03HABATEIILHBIMU JICHCTBUSMMU:
B) pabota ¢ uHpopMaIuei:

- BJIaJA€Tb HAaBbIKAMHU IIOJYYCHUSA HHq)OpMaHHH nus3
HNCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYHECCTBIATL  IIOHMCK, aHaliu3, CUCTEMATU3allui0 U

UHTEPIPETANNI0 HH(POPMAIIMK Pa3IHYHBIX BUIOB H (OPM
NPE/ICTaBICHHUS;

- cO3/aBaTh TEKCThl B PA3IMYHBIX (opMaTax C y4eToM
Ha3zHaueHUs HH()OPMAIH U LIEIEBOI ayAUTOPUH, BEIOUpAs
ONTUMAIILHYIO (DOPMY MPECTABICHHS U BU3YaTH3aIHH;

- OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTb HH(POPMAIIHH,
€¢ COOTBETCTBHUE TMPABOBHIM U MOPAIbHO-ITUYCCKUM
HOpMaM;

- UCTIOJIB30BATh CPEACTBA MHPOPMAITMOHHBIX U
TeXHOJ’IOFI/II\/JI B peHICHI/II/I KOMMYHI/IKaTI/IBHBIX U 3a1a4 C
COOII0EHNEM

KOMMYHI/IKaHI/IOHHI)IX

KOTHUTHBHBIX,

OpFaHI/I?;aIII/IOHHI)IX

TpeOOBaHUN  APrOHOMUKHM, TEXHUKH  O€30MaCHOCTH,
TUTHEHBI, PEeCypCOCOEPEIKEHHs, MPABOBBIX M ATHYECKUX
HOPM, HOPM HH(DOPMAITHOHHON 0€30IIaCHOCTH;

- BJIACTH HaBBIKAMHA paCHO3HaBaHI/I$I nu 3aIllIUThI
uHpopManuu, vHHOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH

CIOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MeEcTa B
MIOJIMKYJIbTYPHOM MUPE;

- COBEpILIEHCTBOBAHUE A3BIKOBOM u
YUTATEIbCKOM  KyJbTypbl  Kak  CpeAcTBa
B3aUMOJICHICTBUSA MEXAY JIOJABMU W ITO3HAHMS
MUpa;

- OCO3HAaHUEC ICHHOCTHU HaquOﬁ JCATCIIBHOCTH,
TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO U

- yMETh OIIEepPUPOBATH TOHATHUSMHU:
panuoHanbHas byHKIHS, HIOKa3aTeNbHast
GbyHKIHA, CTETEeHHas GbyHKIHA,
JorapupmMuIecKas byHKIMA,
TPUTOHOMETpHYECKHEe  (YHKIHMH, OOpaTHBIE
(GYHKIUH; YMEHUE CTPOUTH I'papUKU N3yUSHHBIX
GyHKIMHA,  WCMONB30BaTh  rpadukd  mpH

U3YYEHUU IIPOLIECCOB M 3aBUCUMOCTEH, IIpH
pELIeHNH 3aJa4 U3 IPYruX y4yeOHbIX MPEAMETOB
M 3aJa4 W3 PEAIbHOM JKU3HM; BBIpaXKarTb
(hopMynIaMu 3aBUCUMOCTH MEXK]Ty BETHUYNHAMU;

- YMETb ONEPUPOBATH IOHATHUAMH: TOXKIAECTBO,

TOXKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, cucreMa ypaBHEHUH u
HEpaBEHCTB,  PaBHOCWJIBHOCTb  ypaBHEHHIA,
HEpaBEeHCTB M CUCTEM,  pallMOHAJbHBIE,

HppalroOHAJIbHBIC, ITOKAa3aTCJIbHBIC, CTCIICHHBIC,
J'IOl"apI/I(l)MI/I"IeCKI/Ie, TPUTOHOMCTPUYICCKHUC
YpaBHCHHA, HCEPABCHCTBA HW CHUCTCMBI, YMCTb
peuiaTe YpaBHCHUSA, HCPABCHCTBA U CUCTCMBI C

IIOMOIIBK)  PAa3IMYHBIX  IPUEMOB;  peniaTh
YpPAaBHEHUsS, HEPAaBEHCTBA M  CHUCTEMBI C
rapamMeTpoM; MIPUMEHSATH ypaBHEHUS,
HEpPAaBEHCTBA, HX CUCTEMBbl U1 pEUICHUA

MaTeMaTHYECKUX 3a7a4 M 3a7a4 U3 Pa3IudHbIX
o0acTeil HayKH U pealbHOM KHU3HH;
- yMeTb CBOOOJHO ONEpPUPOBATH MOHSITHUSIMHU:
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JIBMDKEHUE, TApaUIeIIbHBIA TIEPEHOC, CHMMETPUS
Ha IUIOCKOCTH H B MPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHHue TMOA00Us, MOJ0OHBIE (UTYPHI;
yMETh pacro3HaBaTh paBHbIE U MOJOOHBIE
Gurypbl, B TOM 4YHCI€ B MPHUPOJE, UCKYCCTBE,

ApPXUTEKTYPE; YMETh UCIIOJIb30BaTh
TreOMETPUYCCKUE OTHOIIICHHS, HAXOJ/IUTh
TeOMETPUYECKUE BEIWYHMHBI  (JUIMHA, YTOI,
JIomaas, o0bEeM) NpHU pEHIeHUH 3a7ady U3

APYyrux y‘le6HHX npeaMEeToB MU U3 peaHLHOfI
KHU3HHU

OK 03. IimanupoBath 1 peaan30oBbIBaTh
coOCTBEHHOE PO(eCcCHOHATBHOE U
JIMYHOCTHOE Pa3BUTHE,
IpeANPUHIMATEIBCKYIO IS TeIbHOCTD B
npodeccnoHaabHOM chepe,
UCIIOJIb30BATh 3HAHUS 10 (PMHAHCOBOU
IPaMOTHOCTH B PA3JIMYHbBIX )KU3HEHHBIX
CHUTYaIUsIX;

B o0nactu 1yXOBHO-HPAaBCTBEHHOTO BOCTIMTAHUS:

- ¢(hOopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI,
TUYECKOTO NTOBEACHUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYAIIUIO U TPUHUMATH
OCO3HAHHBIE PELICHUS, OPUECHTHUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOI'O BKJIAJa B IIOCTPOCHHUE YCTOMYUBOIO
Oyay1uero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAMUTEISAM M (WJIH)
JpYyTMM YJIEHAM CEMBbH, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPHUHATHS UEHHOCTEH CEMEWHOW >KU3HH B
COOTBETCTBUU C TpaauLIMsAMU HapoaoB Poccuu;

OsgnageHue YHHUBEPCAJIbHBIMU pPETyJISTUBHBIMU
JIEUCTBUSIMHU:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSATENBHO  OCYHIECTBIIATh  MO3HABATEIBHYIO
NEeSTeNIbHOCTh,  BBIABIATH  MPOOJEMBI, CTaBUTh U

dbopmyIupoBaTh COOCTBEHHBIC 3a/1a4l B 00pa30BaTEeIIbHON
JESTEIbHOCTH U KU3HEHHBIX CUTYAIUsX;

- CaMOCTOSITETILHO COCTaBIIATh TUIAH PEUICHUS MPOOIIEMBI C
y4eToM UMEIOIIUXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHII;

- TaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

Croco0CTBOBATh (HOPMHUPOBAHHIO U TIPOSBICHUIO MTUPOKOM

- YMeTb OMepupoBaTb MOHATUAMMW: PaLMOHaNbHbIE,
MppauMoHanbHble, TMOKasaTe/ibHble, CTEMeHHbIE,
norapudmuyeckme, TPUrOHOMETPUYECKUNE
YPaBHEHUA N HEPABEHCTBA, UX CUCTEMDbI;

- YMeTb ONepupoBaTb MNOHATUAMM: MHOFOTPaAHHMK,
CceyeHMe MHOrorpaHHuKa, Kyb, napannenenunea,
npvsma, nupamuga, ¢urypa M  NOBEPXHOCTb
BPaLLEHUA, UMANHAOP, KOHYC, Wwap, cdepa, ceyeHun
durypbl BpaleHMs, NA0CKOCTb, Kacatowanca coepbl,

UMAMHAPA,  KOHyca, naowagb  MOBEpPXHOCTU
nupamuabl, NPU3Mbl, KOHyCa, UMAMHAPA, NAolWaab
coepbl, obbem Ky6a, NPSMOYro/IbHOMO

napannenenunena, nupamuasl, NPU3Mbl, LUAMHAPA,
KOHYcCa, Wapa; ymeHune n3obpaxkaTb MHOTOrpaHHUKM
N MOBEPXHOCTU BPALLEHWUA, UX CEYEHUA OT PYKK, C
MOMOLLbIO yepTEXHbIX WNHCTPYMEHTOB n
3/IEKTPOHHbIX ~ CPEACTB; YMeTb  pacrnosHaBsaTtb
CUMMETPUIO B MPOCTPAHCTBE; YMeTb Pacno3HaBaTb
NpPaBU/ibHblE MHOTOTPAaHHUKK; - YMETb OMepupoBaThb
MOHATUAMM: NPAMOYTO/IbHAsA CUCTEMA KOOPAMHaT,
KOOpAMHaTbl TOYKM, BEKTOP, KOOPAMHATbI BEKTOPa,
CKanapHoe NpousBeaeHue, Yo MexXAay BEKTopamu,
CYMMa BEKTOPOB, NPOM3BEAEHME BEKTOPA Ha YNCAO;
HaxoAMTb C  TMOMOLLbIO  M3y4YeHHbIX  dopmyn
KOOpAMHaTbl  CepeauHbl  OTpe3Ka, paccToaHue
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SPYAMLMU B Pa3HbIX OOJIACTSX 3HAHWUH, IOCTOSHHO
NOBBINIATH CBOM  00pa3oBaTeNbHBIA W KyJbTYPHBIH
YPOBEHB;

0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh NMPUEMbI pe(IIEKCUH Ul OLIEHKU CUTYyallUHu,
BbIOOPA BEPHOTO PEIIECHNUS;

- YMETb OLEHUBAaTh PUCKM M CBOEBPEMEHHO IPUHHUMATH
pELICHUS 110 UX CHUKEHUIO;

B) OMOLMOHAJIBHBIM  MHTEJUIEKT,  MPEANojararoiui
c(hOopMUPOBAHHOCTH:

BHYTPEHHEH MOTHUBAIIMHM, BKJIOYAIONIEH CTPEMIICHHE K
JOCTHIKEHUIO LETH u ycrexy, OIITUMH3M,

MHUIMATUBHOCTh, YMEHHUE JICUCTBOBATh, UCXOAS U3 CBOUX
BO3MOKHOCTEH;

- DMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCThL IIOHHMMATh
SMOLMOHAIBHOE COCTOSIHME JPYTUX, YYUTHIBATH €ro IMpHU
OCYIIECTBJIECHUH  KOMMYHUKAIUH, CIIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAIOI[UX CIIOCOOHOCTH
BBICTpAaUBAaTh OTHOIICHUS C APYTUMU JTIOABMH, 3a00TUTHCS,
MIPOSIBJISITH MHTEPEC U pa3peniaTh KOHMIUKTHI

MeXAY ABYMA TOYKaMM

OK 04. DddexTnBHO
B3aUMO/ICHCTBOBATH M PadOTATh B
KOJIJICKTHBE U KOMaH/IE;

FOTOBHOCTh K CaMOPAa3BHUTHIO, CaMOCTOSITEIIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE  HaBbIKAMHM  Y4eOHO-HCCIIEA0BATEIbCKOM,
IIPOEKTHOM U COLUATILHOMN NEATEIIBHOCTH;

OBnaneHne  yHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMU
NEUCTBUSIMH:

0) coBMeCTHasl e TEIbHOCTD:

- IOHUMATh ¥ MCHOJIb30BaTh NIPEUMYIIECTBA KOMaHIHOW 1
UH/IMBUIYaIbHOM paboThI;

- IPUHAMATH LIEJIA COBMECTHOM JESATENBHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS II0 €€
JOCTH>KEHHIO: COCTAaBJIATH IUIaH IEUCTBUM, pacpeaeIaTh
POJIM C Y4ETOM MHEHHUH YyYaCTHUKOB O0CYX/1aTh
pe3yJIbTaThl COBMECTHOM pabOThI;

- YMETb OIEPUPOBATH IOHATHUSIMU: CIIydalHBIN
ONBIT M CIy4ailHOe cOObITHE, BEPOSTHOCTD
CIIy4alHOrO  COOBITHS; yMETb  BBIYUCISATH
BEPOSTHOCTh C HCHOJIb30BAHUEM TIpapUuecKux
METO/IOB; TPUMEHATH (HOPMYJIBI CIOXEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOHHATOpPHbIE
¢dakTel M (QOpMyNBl TpU pelIeHUH 33734,
OLICHUBATh BEPOSITHOCTU pEabHBIX COOBITHIA;
3HAKOMCTBO CO CIIly4YallHBIMM BEJIMYMHAMU;
YyMEHHE MPHUBOJAUTH TMPUMEPHl  IPOSBICHUS
3aKkoHa OONIBIIMX YHCEeN B TPUPOAHBIX U
0OILIECTBEHHEIX ABJICHUSIX;

- yMeThb CBOOOJHO ONEpPUPOBATh MOHATHUSIMHU:
CTENEeHb C ILeNbIM  [IOKa3aTelieM, KOPEHb
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- KOOPIMHHUPOBATH U BBINOJHATH PabOTy B YCIOBHSIX
pealbHOTO,  BUPTYQIbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYILLIECTBJISATh ITIO3UTUBHOE CTPATETMYECKOE MOBEACHUE B

pPa3IMYHBIX ~ CUTyalUMsIX, MPOSBISATH TBOPYECTBO U
BOOOpaKeHUE, OBITh NHUITUATHBHBIM.

OBmageHue YHHUBEPCAJIbHBIMU peryJISITUBHBIMHU
JECUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- NPUHUMATh MOTHBBI M apryMEHTHI JAPYTUX JIIOAEH Hpu
aHaJ3e Pe3yJIbTaTOB JEATEIbHOCTH;

- TpU3HABaTh CBOE IPaBO M TPaBO JPYyrux JOAEH Ha
OIINOKH;

- pa3BHBaTh CIOCOOHOCTh MOHMUMATh MHUpP C TO3UIUU
JPyTOTro YenoBeKa

HATypaIbHON CTCTICHH, CTEIIeHb c
palMoHaIbHBIM  TIOKAa3aTelieM, CTENeHb  C
JEHCTBUTEILHBIM (BEIIECTBEHHBIM)

rokaszaresnem, Jiorapudm ducia, CHHyC, KOCHHYC
Y TaHT'€HC IPOU3BOJIBHOIO YUCIIA;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATHUSIMHU:
rpapuk  GyHKMH,  oOpatHas  (QyHKIWMS,
KOMNO3uLMsl (YHKUWH, JUHEWHas QyHKIuUS,
KBaJpaTu4Has (QyHKUUs, CTeTeHHas (QyHKIHS C
LeJbIM  TOKa3aTeneM, TPUTOHOMETPUYECKHE
¢GyHKIMM, OOpaTHBIE  TPUTOHOMETPHUYECKHUE
(GyHKIMH, TOKa3aTenbHas U Jorapudmuyeckas
(GYHKIHMU; YMETh CTPOUTH Tpaduku (QYyHKIHUH,
BBINOJIHATh npeoOpa3oBaHus rpauKoB
byHKIUH;

- YMEeTh WCHOJb30BaTh rpaduku (yHKUMN JUIs
U3yYeHHs] TPOIECCOB M 3aBHCUMOCTEH IpH
peLIeHUH 3a7iay U3 IPYTrux y4eOHbIX IPEeIMETOB
¥ U3 peasbHOW JKU3HU; BBIpaXaTh (hopMyiamu
3aBHCUMOCTH MEX/ly BeJTUUYNHAMH;

- CBOOOJHO OIEPHUPOBATH MOHATHUSIMH: YETHOCTD
¢byHKIMY, NEPUOANYHOCTD ¢GbyHKIMN,
OTPaHUYEHHOCTh  (YHKIMHA, MOHOTOHHOCTb
(GyHKIMHU, SKCTpeMyM (QyHKIUH, HauboblIee U
HaMMEHBIIEe 3HAYCHUS GbyHKIMN Ha
NPOMEXYTKE; YMETh HPOBOJUTH HCCIIEIOBAaHUE
byHKIIY;

- yYMeThb MHCIIONIb30BaTh CBOWCTBA U TIpaduKH
GyHKUIUR 1715 peuieHus] ypaBHeHUH, HEPaBEHCTB
W 3a7a4 C [apaMeTpamH; Hu300pakaTh Ha
KOOPJMHATHOW MJIOCKOCTH MHOYECTBA PEIICHUI
ypaBHEHMI, HEPABEHCTB U X CUCTEM

OK 05. OcymiecTBIsTh YCTHYIO H
IIMCBMEHHYIO KOMMYHUKALIUIO Ha
rOCYIapCTBEHHOM sI3bIKe Poccuiickoin

B o0nacTh 5¢TETHYECKOTr0 BOCIIUTAHUS
- 3CTCTUYCCKOC OTHOMICHUC K MHPY, BKIIIOYAA ICTCTUKY
6BITa, HAy4YHOTO M TCEXHHUYCCKOI'O TBOPUYCCTBA, CIIOPTA,

- YMETh OIIEPUPOBATH IMOHATHUSIMU: CPEIHEE
apupmMeTHyecKoe, MeIuaHa, HauOoJbIlee 1
HavMEHbIIIEE 3HAUECHMs], pa3Max, JUCIEPCHs,
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deaepanun ¢ y9eToM 0COOCHHOCTEH
COIIMAIIBHOTO U KYJIbTYPHOT'O KOHTEKCTA;

Tpy/Zia ¥ OOIIECTBEHHBIX OTHOIICHUH;

- CITOCOOHOCTH BOCTIPUHUMATH Pa3INIHBIC BUIBI
HCKYCCTBa, TPAAHUIIUU U TBOPUYECTBO CBOETO U APYTHX
HApPOJIOB, OIIYIATh YMOLMOHAILHOE BO3/ICHCTBUE
HCKYCCTBA,

- YOSKICHHOCTh B 3HAYMMOCTH JIJISl INYHOCTH M OOIIECTBA
OTEYECTBEHHOT'O M MHPOBOT'O HCKYCCTBA, STHUYECKHUX
KyJbTYPHBIX TPAJAHUIIUNA U HAPOJIHOTO TBOPUECTBA;

- TOTOBHOCTH K CAMOBBIPQYKCHHIO B PA3HBIX BUJAX
HCKYCCTBa, CTPEMJICHUE MPOSBIISATH KA4eCTBAa TBOPUYECKOM
JINYHOCTH;

OBnazneHre yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU
JICHCTBHUSMU:

a) oOmeHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH,
- pacmo3HaBaTh HEBEpPOAJIbHBIC CPEICTBA OOIICHMS,
MMOHMMATh 3HAYCHUE COITMAILHBIX 3HAKOB, PACIIO3HABATH
MPEINOCHUTKY KOH(QIUKTHBIX CUTYallUi U CMSTYaTh
KOH(JINKTHI;

- pa3BEpPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C
HCTIOJTb30BAHUEM SI3BIKOBBIX CPE/ICTB

CTaH/IapTHOE OTKJIOHEHHE YMCIIOBOTO Habopa;
YMEHUE U3BJIEKATh, HHTEPIIPETUPOBATH
nH(pOopManuIo, MpeCTaBICHHYIO B Ta0IHIaX, HA
auarpammax, rpadukax, OTpaxxarouryro
CBOMCTBa pealIbHBIX MPOLIECCOB U SIBICHUH;
MPEACTABIATH UH(OOPMAIHIO C TOMOIIBIO
TaOJINI] U AUATPaMM; UCCIIEIOBATh
CTaTUCTUYCCKUEC JAaHHBIC, B TOM YHCJIC C
MpUMEHEHHEM TpaprUeCKUX METOIO0B U
AIIEKTPOHHBIX CPEICTB;

- YMCThb OIICpHUPOBATH MOHATUAMMA: TOYKA,
npsiMasi, TNIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN
yTOJI, CKPEIINBAIOUINECS IPSMBIE,
HapauIeIbHOCTh U TIEPIIEHANKYISPHOCTD
IPSIMBIX U IJIOCKOCTEM, YIOJl MEXY IPSIMBIMH,
YTOJ MEXIY MPSIMOH U TTIOCKOCTBIO, YT
MCKAY IIIOCKOCTAMHU, PACCTOAHHUEC OT TOYKH 10
IUIOCKOCTH, PACCTOSTHUE MEXKILy IPSIMBIMH,
paccTosiHue MEXKAY TIOCKOCTSIMH;

- YMETh UCIOJIb30BaTh MPH PEIICHUH 331a4
M3y4YeHHbIE (aKThl U TEOPEMBI IUTAHUMETPHH;
YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKPYXKaIOIIero Mupa

OK 06. [TposiBASTH IpaxkIaHCKO-
NaTPUOTUYECKYIO TO3UIIHIO,
JIEMOHCTPHPOBATh OCO3HAHHOE
TIOBEJICHHE Ha OCHOBE TPAIUITMOHHBIX
00111e4eNI0BeYECKUX [IEHHOCTEH, B TOM
YHCIIe C YYETOM rapMOHH3AIHN
MEKHAIIMOHAIBHBIX U MEXPETUTHO3HBIX
OTHOIIEHWA, IPUMEHSTh CTaHapTHI
AQHTUKOPPYILIUOHHOTO MOBEJICHHUS;

- 0CO3HaHUE OOY4YaIOIIMMHUCS POCCUNCKOM Tpa)KAaHCKOU
UJCHTUYHOCTH;

- LICJICHANIPABIECHHOEC pAa3BUTHE BHYTPEHHEH IO3ULUU
JUYHOCTH HA OCHOBE JIyXOBHO-HPaBCTBEHHBIX LIEHHOCTEHN
HaponoB Poccuiickoit ®denepanuu, HCTOPUYECKUX U
HAI[MOHAJIbHO-KYJIBTYPHBIX ~ Tpaaulud, (QOpMHUpOBaHUE
CUCTEMBI 3HAYMMBIX II€EHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO MHPOBO33PEHHSI IPABOCO3HAHMS,
HKOJIOTHUECKOM KYJIbTYphl, CIIOCOOHOCTH CTaBUTh LEIU H
CTPOUTH KU3HEHHBIE IUIAHBI;

B yactu rpax1aHCKOro BOCIIMTaHUS:

- OCO3HAHUC CBOHX KOHCTUTYIIMOHHBIX 1paB n

- YMETb ONEPUPOBATH MOHATUSIMHU:
NPsIMOYTOJIbHAsI CUCTEMA KOOPJUHAT,
KOOPJIMHATHI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKAJIIPHOE IPOU3BENIEHUE, YTOJ MEKIY
BEKTOPAMH, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YHCJI0; HAXOJIUTh C ITOMOIIIBIO
M3YYCHHBIX (POPMYIT KOOPIUHATHI CEPETUHBI
OTpe3Ka, pacCTOSTHUE MEKIY JBYMs TOUKAMU;
-YMETh BBIOUPATh MOAXOASAIIUN H3yUeHHBIH
METOJ1 JJIsl PellieHus 3a]]aul, paclio3HaBaTh
MaTeMaTH4eckue (akThl 1 MaTeMaTHYECKHE
MOJICJIM B IPUPOJTHBIX M OOIIECTBEHHBIX
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O6ﬂ3aHHOCTeﬁ, YBa)XXCHHUEC 3aKOHA U IIPaBOIIOpAaKa,

- IIPUHATHC TPAAULIUOHHBIX HallMOHAJIbHBIX,
O6H.[€‘I€J'IOB€‘ICCKI/IX TYMaHHUCTUYCCKUX n
ACMOKPAaTUUICCKHUX I.[CHHOCTCI;'I;

- T'OTOBHOCTb IIPOTHBOCTOATH HACOJOTHMH JKCTPEMU3MA,

HAI[MOHAJM3Ma, KCeHO(OOWH, JUCKPUMHUHAIMH  TIO
COLIMAJILHBIM, PEIMTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM
MpU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JESTECIBHOCTH B

UHTEpecax TIpakIaHCKOro OOIIeCTBa, YydYaCTBOBaTh B
CaMOYTIpaBJIEHUU B 00111€00pa30BaTEIbHON OPraHU3allud U
JIETCKO-FOHOIIECKUX OpPTraHU3aIlHsiX;

- YMEHUE B3alUMOJICHCTBOBATE c COIMAJIbHBIMH
WHCTUTYTaMH B COOTBETCTBHM C WX (QYHKIUAMH W
Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTApPHOM M  BOJOHTEPCKOU
JIEATEIIbHOCTH;

NaTPUOTHUYECKOTO BOCIIUTAHUS:

- c(hOpMUPOBAHHOCTh  POCCUUCKOM rpak 1aHCKOU

UJEHTUYHOCTH, TaTPUOTU3MA, YBAXKEHHS K CBOEMY HApOLy,
YyBCTBAa OTBETCTBEHHOCTH nepen PomuHoi, roppoctu 3a
CBOM Kpail, cBOWO PoauHy, CBOH $A3BIK U KYJBTYpY,
IIPOLIJIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOIO Hapoaa
Poccuu;

- IEHHOCTHOE OTHOIIEHHE K rOCYJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY M IPUPOAHOMY HACIEIOUIO, ITAMATHUKAM,
TpaguuusaM HapoaoB Poccuu, noctmxenusim Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX U TPYIE;

- ujeiHas yOeXJIeHHOCTb, TOTOBHOCTb K CIIY>)KEHHUIO H
3ammre OtedyecTBa, OTBETCTBEHHOCTh 3a €ro Cyanoy;
OCBOEHHBIE O0YYaIOUIUMUCS MEXIPEAMETHBIE MOHITHUS U
YHHMBEpCaJbHblE y4eOHbIe JIeHCTBUA  (peryssaTUBHBIE,
MO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIE);

- CIOCOOHOCTH MX MCIIOJIb30BaHMS B TO3HABATEIBHON U
COLIMAIbHOW MPAKTHKE, TOTOBHOCTh K CAMOCTOSATEIBHOMY

SIBJICHUSIX, B UCKYCCTBE;

yMEHHUE MPUBOAUTH MPUMEPHI MATEMATHUYECKUX
OTKPBITUH POCCUUCKON U MUPOBOM
MaTeMaTHYECKOU HAYKH.

- YMETh ONIEPUPOBATH MMOHATUSIMU: CIIyYaHbIN
OTIBIT U CITy4YaifHOE cOObITHE, BEPOSITHOCTh
CIIy4aifHOTO COOBITHS; YMETh BBIYUCIISATH
BEPOSITHOCTH C UCTIOJIb30BaHUEM IpaUIECKUX
METOIOB; IPUMEHSATH (POPMYJIIBI CIIOXKEHUS U
YMHOKEHUS BEPOSATHOCTEH, KOMOUHATOPHBIE
(akThl ¥ GOPMYIIBI IPH PELICHUHN 3a7ay;
OILICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4alHBIMU BEJIMYUHAMU;
yMEHUE NPUBOAUTH MPUMEPHI POSBICHUS
3aKoHa OOJIBIINX YMCET B IPUPOTHBIX U
OOIIECTBEHHBIX SBIICHUSAX
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IUTAHUPOBAHMIO U OCYIIECTBICHUIO YUeOHOM
JeATEeTbHOCTH, OPraHU3aluK Y4eOHOTO COTPYIHUYECTBA C
neAarorndyeckuMu pabOTHUKAMU U CBEPCTHUKAMU, K
Y4acTHIO B MOCTPOCHUU WHIMBUIYATHbHOM
00pa3oBaTeNbHOI TPACKTOPUH;

- OBJIQJICHUE HABBIKAMH Y4e€OHO-HCCIIeI0BATEIbCKOH,
MPOEKTHOM U COIMANIbHOM e TEIbHOCTH

OK 07. CopneiicTBOBaTh COXpaHEHHUIO
OKpY’Karolleu cpepl,
pecypcocOeperKeHUI0, IPUMEHSTh
3HaHUS 00 U3MECHEHHUH KIIMMATa,
IPUHIUITB OEPEXKITMBOTO MPOU3BOICTBA,
3¢ peKTUBHO NEHCTBOBATH B
Ype3BhIUYANHBIX CUTYAIUSIX;

- HE IPUHUMATh AEUCTBUS, IPUHOCAIINE BPEN
OKpYXaloIlei cpeae;

- YMETb POTHO3UPOBATH HEOJIATONIPUSITHBIE
9KOJIOTMYECKHE MTOCIEACTBUS NPEAIPUHUMAEMBIX
JICMCTBHM, IPEAOTBPAILATD UX;

- PacIUPUTDH ONBIT ACSATEIBHOCTH YKOJIOTHUECKON
HaIIPaBJIECHHOCTH;

- pa3pabaThIBaTh IUIAH peIIEHUs MPOOIEMBI C YIETOM
aHaJIM3a UMEIOILMXCS] MaTePUAJIbHBIX U HEMAaTepUaAJIbHBIX
peCypCoB;

- OCYILIECTBJIATH LICJICHAIIPABICHHBIN IIOMCK IIEPEHOCa
CPEZCTB U CIIOCOOOB ACHCTBUS B IPO(PECCHOHAIBHYIO
cpenys;

- YMETb NIEPEHOCUTD 3HAHUS B [TO3HABATEJIBHYIO U
MPAKTUYECKYIO0 00JIACTH KUZHEAEATEIbHOCTH;

- IpeIJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJEH C MO3ULUU
HOBU3HBI, OPUTMHAJILHOCTH, IPAKTUUECKOIN 3HAYUMOCTH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI
B JIESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM

- yYMETh OIIEpPUPOBATH MOHATUAMHU: (DYHKIHS,
HeTIpephIBHAS byHKIHS, POU3BOIHAS,
nepBooOpa3Has,  ONpEAENEeHHBbIM  HHTErpa;
YMETh HAaXOAWUTh MPOU3BOJIHBIC DIIEMEHTAPHBIX
(GYHKIMHA, WCHOJB3YsI CIPABOYHBIC MaTepHAIIbI;
MCCIIEZIOBAaTh B MPOCTEHIINX CIy4asX (QyHKIUH
Ha MOHOTOHHOCTb, HaAXOIUThb HauOoJbIINE H

HalMEHBIIME 3HaueHUs (QyHKUUI; CTPOUTH
rpa@ukd  MHOTOYJIEHOB C  MCIOJIb30BAaHUEM
anrmapara MaTeMaTH4YeCKOro aHaJIM3a;

IIPUMEHATh IIPOU3BOMHYIO IIPU PELICHUHU 3a1a4
Ha JIBUOKEHUE; pelarb IPAKTUKO-
OPHUCHTHPOBAHHBLIC 3aJa4nd Ha HauOoJIbIINE U
HaVMEHBIINE 3HAYCHMs, Ha HaXOXJIEHUE MyTH,
CKOPOCTH U YCKOPEHUS;

- YMETh ONEpUPOBATh MOHATUSMU: JIBUKECHUE B
IIPOCTPAHCTBE, 0/100HbIE burypst B
NOPOCTPAHCTBE;  MCIIOJIb30BaTh  OTHOIIEHUE
IUIOIAAeH TTOBEPXHOCTEH U 00bEMOB MOTOOHBIX
(buryp npu pemeHnu 3aaay;

- YMETb BBIYMCIATH T€OMETPUUECKUE BETUUYHUHBI
(mmuHa, yrom, TUIOMAAL, OOBEM, TIUIONIAMb
MOBEPXHOCTH), UCTIONIB3YSl U3YUEHHBIE (POPMYIIbI
U METOIbI
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1.3. PexoMeHayemoe KOJIMYECTBO YaCOB HA OCBOeHHE padoueil mporpaMMsbl yueOHOi

AUCHHUIJIHHBI:
O CIEUATbHOCTH | 44.02.03 | | Ilegaroruka qOMOIHUTEIHLHOTO 0Opa30BaHUS
BCEr0 4acoB 191 B TOM YHCJIE
MaKCUMaJIbHOW Y4eOHON Harpy3Ku 00yJaroIierocs 173 4acoB, B TOM YHCJIC
00s13aTeIbHON ay TMTOPHOHN yUueOHOM HArpy3Ku 00yJaromerocs 173 4acoB,

CaMOCTOSTCILHOM pa6OTBI 06yqa}omerocx lII YJacoB,

[Ko.auuecmeo 4acoe BHOCUmcA 6 coomeemcmeuu cpaﬁoun yqeﬁnbm NAAHOM cneuuaﬂbuocmu]



2. CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHOI padoThl

Bup yueoHoii paboThl O0bem B yacax
1. O0bem 00pa3oBaTeIbLHOI NPOrPaMMbl Y4eOHOI U CIUTIITHHbBI 191
2. OcHOBHOe coJiepKaHne 173
B T.4..
2.1 Teopernyeckoe 0O0yueHue (JCKIHH) 79
2.2 mpakTU4yecKoe o0ydeHue (MPaKTHUYCCKUE M CEMHUHAPCKUE 3aHSITHS) 94
2.3 camocTosTeNbHAas paboTa 0
| BT.u.:

2.2.1 IlpodeccnoHanbHO OPUEHTUPOBAHHOE COIepKaHUE (CoIepKaHue

33
MPUKJIIATHOTO MOJTYJISI)
2.2.1.1 TeopeTnyeckoe oOyYeHHE 15
2.2.1.2 npakTnueckoe oOyueHue 18
2.2.2 KoHTponbHBIC pabOTHI
3. JK3aMeH, KOHCYJIbTAlNH 18
IIpome:kyTOoUyHas aTTecTanus (IK3aMeH)
HUTOI'o 191
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2.2. TemaTH4eCKHUil IUVIAH U COAEPKAHME TUCHUTLINHBI

OVII1.07 MaTtemaTuka

[Haumenosanue oucyunmunvi]

HanmenoBanue pa3iesioB U TeM
Conep:kanue y4yeOHOro MaTepuasia; JJadopaTopHblie U

Homep pasnenos u NPAKTHYECKHE 3aHATHS; CAMOCTOSITebLHAs padoTa O6nem gﬁfﬁiﬁﬁﬁ:
TeM 00y4aouUXCcs; MHAUBUAYAJIbHbIE HCCIEN0BATEIbCKUE 1acoB (OK, TTK)
MPOEKThbI
(eciu npedycmompervl)
1 2 3 4
BxoHOM KOHTPOJIb 1
Beenenue
Jlexkuun 1
Conepxanue ydeOHOro MaTepuana
1 Martematnka B HayKe, TEXHWKE, JKOHOMHKE, WH(GOPMAIMOHHBIX TEXHOJOTHSIX U
MPAKTHYECKON NI TEILHOCTH.
2 | Yucna u BeluncieHus. BeipaskeHust u mpeobpa3zoBaHusi
IIpogeccnonansHo- IIpuMeHeHue BBIYUCIEHUN B UCKYCCTBE
OPUEHTHPOBAHHOE
coJepaHue 5
(conep:xkanue
MPUKJIATHOTO
MOJYJIfA)
B T.4. Jekumii 1
Paznea 1. Pa3BuTHE NOHITHS 0 YHCJIE
Tema 1.1. Pa3BuTHE NOHATHS 0 YHC/IE
Jlexkuun 1
Copepxanne yaeOHOTO MaTeprala
1 | Llenble U panlMOHAIBHBIE YHCITA
2 | Jle#icTBUTENIBHBIC YUCIIA
3 | IlpubnmkeHHbIe BEIYMCICHUS
4 | KomMmekcHbIe uncia
CemMuHapckue u Ienble 1 panoHaIbHBIE YnCna. [IeHCTBUTENBHBIE YUCIIA.
MIPAKTHUECKUE 3aHATHS | Apugmemuueckue 0eucmaus Hao YUCIAMU
[TpubnmxeHHbIE BEIYUCIICHUS.
Haxooicoenue npubnudicennwvix 3HaueHull 8eauyut u no2pelHocmet 2
BLIMUCACHUTL (ADCOTIOMHOU U OMHOCUMETIbHO), CPABHEHUE
YUCTIOBBIX BbIPANCEHULL.
Kommuiekcuble uncina. /IeiicTBrs HaJi KOMIDIEKCHBIMHU YMCIIAMH.
Paznen 2. KopHu, cTenenu u jorapugmsl
Tema 2.1. KopHau
Jlexun 1
Copepxanne yueOHOTO MaTepuala
1 | KopHu HaTypanbHOW CTEIEHHU M3 YMCIIA U MX CBOWMCTBA
2 | IlpeoOpa3oBaHue palMOHANBHBIX, HPPAIMOHAIBHBIX BBIPAKESHUIH
3 | HppanuoHaibHble YpaBHEHHS
CemuHapckue u KopHu HaTypaiabHOU CTENEHU U3 YUCIIA U UX CBOMCTBA.
MPaKTHYECKUE 3aHATHS | Buiuucienue u cpasnenue Koprel. Boinonnenue pacuemog ¢
paouxanamu. Bvinonnenue npeobpazosanuii payuuoHaibHuIX U )

UPPAYUOHATILHBIX 8bIPAICEHUI.
WppanmonansHble ypaBHEHHS
Pewenue uppayuonanvuvix ypagneruu.

Tema 2.2.

Crenenu
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Jlexun |

Copepxanne yueOHOTO MaTepuaa

1 Crenenu ¢ palOHAJILHBIMHA ITOKA3aTCIIAMU, UX CBOICTBa

2 CreneHu ¢ IeHCTBUTEILHBIME MMOKa3aTeisiMU. CBOMCTBA CTENIEHN C JEHCTBUTEILHBIM

MIOKA3aTEeNIEM.
3 | IIpeoOpa3oBaHue CTEMIEHHBIX BRIPAXKCHUIM
CeMuHapCKHE U CreneHu ¢ palnOHATBHBIMH ITOKA3aTeISIMH, UX CBOMCTRA.

npakTrdeckue 3auaTist | CTeneHH ¢ MeHCTBUTEILHBIMI ITOKA3aTEeIISIMK, UX CBOMCTBA.
Haxoorcoenue 3nauenuti cmeneneti ¢ payuorHaibHbiMu
nokazamenamu. Cpasuenue cmeneneil. Ilpeoopaszosanus
BHIPAICEHU, COOEPAHCAUWUX

cmenenu. Pewenue nokazamenvhoix ypasnenuii. Pewenue
NPUKIIAOHBIX 3a0aH.

Tema 2.3. Jlorapudm. JTorapudgm gucjia.

Jlexun

ConeprkaHne y9eO0HOTO MaTepraia

Jlorapudwm. Jlorapudm gucia.

OcHOBHOE JIOTapu(MUUECKOE TOKIECCTBO.

JecaTudnbie 1 HATYpabHBIE JIOTapUPMBI

[IpaBuia geiicTBuii ¢ norapudMamu.

Tlepexos K HOBOMY OCHOBaHHIO.

OO IWIN|F

[TpeoOpazoBanme MOKA3aTEIbHBIX U JOTapHU(PMUIESCKUX BIPKESHHH.

CeMuHapckue u Jlorapudm. [IpaBuna neiicTBuii ¢ morapupmamu
NpaKTHIECKUE 3aHATUS | Haxoowcoenue 3navenuil 102apupma no npou3eoibHOMY
ocHoganuto. Ilepexoo om 00H020 OCHOBAHUA K OpY20MY.
Buviuucnenue u cpagrenue 102apu@mos.

[TpeoOpazoBanus TorapupMIUUECKIX BHIPAKESHUH.
JlorapugmupoBaHue ¥ MOTCHIIMPOBAHNE
Jloeapugmuposanue u nomenyuposanue blpadiceHul.
Ipubnusicennvie 8bluUCIeHUS U peULeHUs. NPUKIAOHBIX 3A0aH.

IIpogeccnonanbHo- JlorapudmMudeckast crimpaib B HCKYCCTBE
OpPMEHTUPOBAHHOE
coJepaHue
(conep:xkanue
NPUKJIATHOTO
MOIYJisl)

B 1.4. Jeknui

Kontpossnbie padotsl | KonrposbHas pabora Nel KopHu, crenenu u jorapugmbl

Paspnea 3. IIpsiMble M JIOCKOCTH B IPOCTPAHCTBE
Tema 3.1. B3aunmHoe pacnoJioxkeHue NPSIMBIX U MJIOCKOCTel B
MPOCTPAHCTBE
Jlexin

Conepxanue yuyeOHOro MaTepuana

1 AXCHUOMEI CTCPCOMCTPHUHU U CJICACTBUSA U3 HUX.

2 | B3zaumHOe pacrosioKeHue MPSMbIX B TUIOCKOCTEH B MPOCTPAHCTBE.

CeMuHapCKue U AKCHOMBI CTEPEOMETPHH U CIICJCTBUS U3 HUX. B3anmHoe
MPAKTHYECKUE 3aHATHS | PACIIOJIOKEHUE MPSMBIX M IIIOCKOCTEH B IPOCTPAHCTBE.
Pewenue 3a0au

Tema 3.2. IlapanjiejJbHOCTbh NPSIMBIX M MJIOCKOCTEH

Jlekun

Copepxanne yueOHOTO MaTepuana

1 HpI/ISHaKI/I NapauICJIbHOCTHU MMPAMBIX, OIPAMBIX U INTOCKOCTCH.

2 | Ilpu3Hak napauiesIbHOCTH INIOCKOCTEH.

3 | Paznuunble cedyeHus KyOa IIIOCKOCTHIO

CeMuHapckue u ITapamiensHOCTB NPSMBIX U IIIOCKOCTEN
NpaKTUUECKue 3aHsATus | Pewenue 3a0ay
3ama4yn Ha TOCTPOESHHE CEUEHUI
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Pewenue 3a0au

Tema 3.3.

Yrabl MEKIY NPAMBIMHA U IVIOCKOCTHAMMU

Jlexmu

Copeprxanne yueOHOTO MaTeprala

Yron Mexay NpSIMbIMH, IPSIMOU U TJIOCKOCTHIO

HCpHCHI{I/IKyHﬂpHOCTB Hp}lMOfI 1 IJIOCKOCTH

[lepneHauKyIAp ¥ HAKJIOHHAS.

Teopema o Tpex nepneHANKYISIpax

Yros MexAy IIOCKOCTAMH, ABYTPAHHBIN yroj

TlepneHAMKYISIPHOCTD MIIOCKOCTEN

N[OOI WIN(F

Paccrosuue MCXKOAY HpHMOﬁ 1 TIJIOCKOCTBIO, MCKAY IJIOCKOCTSAMU

CeMuHapckue u
NpPaKTHIECKUE 3aHITUSL

[Tpu3Hak neprneHAUKYISIPHOCTH TPSMO# U TuIockocTh. Teopema o
TpEX MepIeHANKYIApax. PaccTosiHUS B TPOCTPAHCTBE.

Pewenue 3a0au

VYTIIbI MEXTy TIPSMBIMHE U TUTOCKOCTSIMU. [lepIeH UKy ISIpHOCTh
MPSIMBIX U TUIOCKOCTEH.

Pewenue 3a0au

Tema 3.4.

I'eomeTpuueckoe npeodpazoBaHue NPOCTPAHCTBA

CeMuHapckue u
HpaKTHISCKUE 3aHSITHUS

IIpoexTupoBanue.
Ilpoexmuposanue ueyp na niockocme

IIpogeccnonanbHo-
OpPHEHTHPOBAHHOE
coep:kaHue
(copep:kanue
NPUKJIAJAHOTO
MOJyJIs1)

[TapannenbHble, NEPHEHAUKYISIPHbBIE, CKPELIMBAIOLINECS MIPSIMbIE

B 1.4. Jeknui

KoHTponpHbIE paboThI

KontponpHas padora No2 [IpsiMble U TITIOCKOCTH B POCTPAHCTBE

Pa3znena 4.

OCHOBBI TPUTOHOMETPHH

Tema 4.1.

OCHOBHbBIE NOHATHSA TPUTOHOMETPHUH

Jlexkun

Cojneprkanue yueOHOro MaTepuaia

1 | Pagnannas mMepa yria

2 BpamarenpHoe 1BImKeHHE

3 | Cunyc, KOCHHYC, TAHT'€HC ¥ KOTAHTE€HC YUciia

CeMuHapckue u
HPaKTHYECKUE 3aHITHUS

CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC Yuciia

Paouannvii memoo usmepenus y2noe epawjeHust u c6:13b ¢
2paodycHoll Mepoti. Beluucienue 3HaueHul mpuesoHoOMempuiecKux
Gynxyuil. Onpedenenue 3HaKa MpueOHOMEMpULECKux QyHKyull

Tema 4.2

OcHoBHBIE TPUTOHOMeTpHYecKHe ToxkaAecTBa. [IpeodpasoBanue
NMPOCTEHIIUX TPUTOHOMETPHYECKHX BhIPAKEHUH

Jlexiun

CojneprkaHue yueOHOrO MaTepuasia

OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA

DopmyJibl IpUBEACHUS

DopMyJIBI CIIOKEHHS

(DOpMy.TILI YABOCHHA. @OpMy.TILI MOJIOBUHHOI'O yTIJid.

OB WIN|F-

[IpeobpazoBanue

CYMMY..

CyMMBI TPHUTOHOMETPUYECKHX (YHKIWH B TIPOM3BEJCHUE U

npousBeneHue. llpeoOpazoBaHne NpoOU3BENEHHS TPUTOHOMETPHUECKUX (YHKUUH B

CeMuHapckue u
NPaKTUIECKUE 3aHSATHSI

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKICCTBA
Buluucnenue snauenuii evipasicenuil, uCnoab3ys
MpU2OHOMempuyecKue mojicoecmaa. Jlokazamenbcmeo
moatcoecms.

®opmyiibl ipuBesieHus. DOPMYIIbl CIOKEHUA
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®opmynsl ynBoeHH. OOpMyITbl TOJOBUHHOTO yTJIa.

IIpeobpazoBanme MPOCTEHITUX TPUTOHOMETPHISCKIX BhIPAKESHUH
Buviuucnenue u ynpowenue mpuzoHomempuyecKux 8vipaxcerutl,
UCnoav3ys hopmyel.

Tema 4.3

Tpuronomerpuuyeckue pyHkuumn

Jlexun

ConeprxkaHne y9e0HOTO MaTepraia

1 | TpuronomeTrpudeckne QYHKIMH U UX CBOMCTBA

2 | OOpaTHble TPUTOHOMETpUUECKUE (HYHKIHUU. APKCHHYC, aDKKOCHHYC, aDKTaHT'€HC

CeMuHapckue u
NpPaKTHIECKUE 3aHITUS

Tpuronomerpuueckue GyHKIUHN U MX CBOHCTBa

OO0patHbie TpUroOHOMETpHUYECKHE PYHKIUH. APKCHHYC,
APKKOCHHYC, apKTaHT€HC

KonTtponbHBIE pabOTHI

Kontponbras pabora Ne3 OCHOBBI TPHTOHOMETPHH

Pa3znea 5.

DYyHKUMH U TPaPUKHu

Tema 5.1.

DyHKIUM

Jlexkun

Cojneprkanue yueOHOro MaTepuaia

1 | Yucnosas ¢pyskmmst. O61acTh onpeeeHus] 1 MHOJKECTBO 3HAYCHHH

2 | I'paduk dbyHKIMY, TocTpoeHue rpadukoB HYHKINHN, 3aJaHHBIX PA3THYHBIMU

CII0CO0aMH.

CreneHHbIe, TOKa3aTeNbHbIe, TIorapudMUUECcKHe, TPUTOHOMETpUIecKre QyHKIMK

CrnoxxHast pyHKIHS (KOMIIO3HUITHS)

Apudmerndeckne onepanuy Hax GYHKITASIMHA

oo~ lw

I'paduk obpatHoOU

Oo6partnbie pyakim. O61acTh onpeeneHus u 00JacTh 3HaYeHUH 00paTHOH PyHKINH.
DYHKIIUU.

CeMuHapckue u
NpPaKTHIECKUE 3aHITUS

O0J1acTh OIPEICIICHUs. U MHOYKECTBO 3HAUCHUIA.

I'paduxu pyHKINI
Tocmpoenue epapuros hyHxyuil, 3a0aHHBIX PA3TUYHLIMU
cnocobamu.

Tema 5.2.

CaoiicTBa ¢pynkumu. Mcciaenopanne pyHKIHUH

Jlexkun

Cojneprkanue yueOHOro MaTepuasia

1 | CroiictBa pyHKIIMH. MOHOTOHHOCTb, YE€THOCTbh, HEUETHOCTh, OTPAHHYEHHOCTD,

NEPpUOANIHOCTD

[IpomexyTKH Bo3pacTaHusi U yObIBaHHS

Haunbonpliee u HanMeHblliee 3HAYCHUS PYHKIMN

Touka 3KkcTpemMyma

Cxema uccienoBanus pyHKIUH

OB |W|N

I'padmueckas natepnperanus. [lpumeps! GyHKINOHANBHBIX 3aBUCUMOCTEN B peasibHBIX
Mpoleccax | sIBICHUSX.

7 | TlonsiTue 0 HEMPEPBIBHOCTH (DYHKIIHH.

CeMuHapckue u
NPAaKTUYECKUE 3aHATHS

Uccnenoanue GpyHKIMH

Onpedenenue ¢hynkyuu. Ceovicmea uHelHou, K8aOPamuiHoll,
KYCOYHO-TIUHEHOU U OpOOHO-TUHelHOU (ynKkyuil. Henpepvienuvle u
nepuoouyeckue QynKyuu

Urenune rpaduxoB

Tocmpoenue u umenue epaguros ynxyuil. Onpedenums no
epapuxy npomexcymxu MOHOMOHHOCMU, HaubobuLee u
HauMeHbulee 3HA4eHUs, MOUKU IKCMPeMyMa u m.o.

CpoiicTBa 1 rpaIKH TPUTOHOMETPHUECKUX (PYHKIIUH.
Cesoticmea u epaguxu
cunyca, Kocunyca, mauzernca u komanzenca. Obpamuvie pynxyuu
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u ux epaghuxu. O6pamuvie mpueoHomMempuiecKue QyHKyuu.
Ilpeobpazosanus epagura pynxyuu. I apmornuueckue
konebanust. [Ipumepsvl 3a8ucumocmert Mexicoy nepemeHHbiMU 6
PEANbHBIX NPOYECCAX U3 CMENCHBIX OUCYUNIIUH.

Tema 5.3. IIpeoOpa3oBanue rpadukoB GpyHKImii

Jlekuuu

Conepxanue ydeOHOro MaTepuana

1 | IlapamrensHBIN epeHoc

2 | CuMMeTpusi OTHOCHUTENBHO Oced KOOPAMHAT, OTHOCUTEIBHO HAavana KOOPIUHAT

3 | CuMMeTpus OTHOCUTEIILHO MPSIMON X=Y

4 | PacTspkeHHe M C)KaTHe BJOJIb Ocel KOOpAMHAT

CeMuHapcKue u [IpeoOpazoBanue rpadukoB GyHkIwid /locmpoenue epaghuxos

MPAKTHYECKUE 3aHATHSL | (DYHKYUU, UCHOIb3YI0 NPeobpa308aHus

IIpodeccnonanbHo- Onucanre TPOU3BOICTBEHHBIX IMPOIIECCOB C TOMOIIBIO TPAPUKOB

OpPHEHTHPOBAaHHOE ¢byHKUNR

cojiep:kaHue

(conepxkanue

NPUKJIATHOTO

MOJyJIs1)

B T1.4. Jeknuit

KontponbeHsie padbotel | KonTponpHas padora Ne 4 OyHKIINK 1 TpaduKH

Paznen 6. MHuororpanHuku. Tesa 1 NOBEPXHOCTH BpallleHUs
Tema 6.1. MHoOrorpaHHMKH

Jlexun

Copepxanne yaeOHOTO MaTeprala

1

Msuororpannuk. Bepmunel, pedpa, rpani MHOTOrpanHuka. PazsepTka. MHOTOrpaHHbIE
yIJIbl. BBINyKIIble MHOIOTPAHHMKH.

Teopema Ditnepa.

[Tpusma. [Ipsvas u HakmoHHAs npusma. [IpaBuasHas npusma. [lapamienenumen. Kyo.

ITupamupa. IlpaBuneHas nupamuaa. YcedeHHas nupamuga. Terpasap.

[Tnomaaps GOKOBOH M MOJIHOM MOBEPXHOCTH IPU3M U MIHUPAMHU/T

Cummertpuu B KyOe, B mapajuiesenunee, B Ipu3Me U IUpaMue.

Ceuenus Ky0a, IPU3MBbl U MUPAMHUIbI

(NI~ |W|N

[IpencraBnenue o mpaBUIBLHBIX MHOTOTPaHHUKAX (TETpasape, Kyoe, OKTajape,
JIOJICKadJIpe U MKOCadIpe)

O6beM U ero u3MepeHue.

10

®dopmyJiel 00beMa Ky0a, MPSIMOYTOJIbHOTO MapajuIeIeUIIea, PU3MbI, TUPAMUJIBI
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2 ceMecTp

CeMuHapCKUE U

MPAKTHUYCCKUEC 3aHATUA

TIpuzma. [Tmomniaas MOBEPXHOCTH PU3MBI.

Hzo0pasicenue npusmvl. Haxoocoenue pebep, evicom. Pewenue
3a0au, CéA3aHHBIX C NAOWAOLIO DOKOBYIX U HOIHBIX NOBEPXHOCHE
npusm

[Mupamuna. [Tnomnane NOBepXHOCTH MTUPAMUBI. MHOTOTpaHHUKH.
H3zobpasicenue nupamud. Haxoocoenue pebep, evicom. Peutenue
3a0au, Cé83aHHBIX C NIOWAOLIO HOKOBYIX U HOJIHBIX NHOBEPXHOCTET
nupamuo

O0BeMBI MHOTOT'PAHHHKOB
Pewenue 3a0auy, ces3annbix ¢ 06LeMOM MHO202PAHHUKOS

IIpogeccnonanbHo-
OPHEHTHPOBAHHOE
coJepKaHue
(conep:xkanue
NPUKJIATHOTO
MOJYJIfA)

MHOFOl"paHHI/IKC B XXHU3HU

B 1. 1eknun

Paznea 7.

DJIeMeHThI TEOPUH BEPOATHOCTEM

Tema 7.1

CoObITHE, BepOATHOCTH cOObITHSA. Ci10KeHNe M YMHOKeHHe
BEpPOSITHOCTEH

Jlexun

Cojneprkanue yueOHOro MaTepuasia

1 | CoObITHE, BEPOSTHOCTh COOBITHS, CJI0KCHHE U YMHOXKCHUE BEPOSITHOCTEH

2 | IlousTHE O HE3ABUCUMOCTH COOBITHIA

CemuHapckue u

IMMPAKTHYCCKHUEC 3aHATUA

BeposiTHOCTB COOBITHS

Tema 6.2.

Tenan IMOBCPXHOCTH BpallCHUS

Jlexun

Conepxanue yuyeOHOro MaTepuana

ununap.

Konyc. YceueHHblil KOHYC

lap u chepa, ux ceueHus..

KacarenbHast I0CKOCTh K cdepe.

Gl WIN -

[Tnomaae MOBEpXHOCTH U 00BEM TEJ BPAILICHUS
Dopmynvl ob6vema yurunopa. Popmynvt obvema rouyca. Popmynvl niowaou
nogepxHocmet YuruHopa u konyca. @opmynvl oovema wiapa u niowaou cgepeoi.

6 | [Togo6ue Ten. OTHOIICHUS MJIOMIA/ICH MOBEPXHOCTEH M 00BEMOB MO JOOHBIX TEIL.

CeMuHapckue u

MPAKTHUYCCKUC 3aHATU

HJ'IOI]_Ia,I[L MOBCPXHOCTHU TECJI BpAIlICHUS.
Peuwienue 361()(1% CBA3AHHbIX C l’l]lOu/;a()blO NOJIHbIX noeepxuocmeﬁ
meJj epauieHusl.

OO0BbeMEI Tel BpallleHus
Pewenue 3a0au, ceszannvix c Obvemom men 8paujenus

IIpogeccnonanbHo-
OpPHEHTHPOBAHHOE
coJepkaHue
(conepxkanue
NMPHUKJIATHOTO
MOJTYJIs1)

Tena BpaleHust B )KU3HU

B 1.4. 1eknun

KonTtposbHbie padoThI

KonTposbHas pabora NS MHororpanauku. Tena u
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MMOBEPXHOCTU BpallleHUsI
Pazpea 7. KoopanHaTsl M BEKTOPHI
Tema 7.1. KoopaunaTthl B npocTpaHCcTBE
Jlexun

Cojneprkanue yueOHOro MaTepuaia

1 | IIpsiMoyronpHasi cuCTeMa KOOPAMHAT B IPOCTPAHCTBE

2 <DopMyna PACCTOAHUA MCKAY ABYMS TOYKaAMU

3 | YpaBHenus chepsl, niockocmu u npsamou

CeMuHapckue u Koopaunats! B mpocTpaHcTBe

npaKkTUIecKue 3ausaTust | Haxooicoenue paccmosinus medcoy mouxkamu. Ypaenenus cgepul,

njiockocmu u I’lp}lMOIZ.

Tema 7.2. BekTopsbl B npocTpaHCcTBE

Jlexun

Cojneprkanue yueOHOro MaTepuaia

1 | Bekropbl. Moayinb BekTOpa. PaBeHCTBO BEKTOPOB.

2 | Koopaunatel BEeKTOpA.

3 | JleHcTBYSI HAaJ BEKTOPAMH.

4 | Yron Mexay ABYMs BEKTOpaMu

CeMuHapckue u BexTopsl B ipocTpaHCTBeE.

HpaKTUYIECKUE 3aHATUsL | Buinonnenue oeticmeuii Ha0 6eKMopamu.
Hcnonvzosaniue Koopounam u 6eKmopos npu peueHuu
Mamemamuueckux u npuKIaoHbIX 3a0ad.

Pa3nea 8. YpaBHeHHs U HEPaBeHCTBA

Tema 8.1. PaBHOCWIBLHOCTH YpaBHEHMH

Jleximn

Copepkanne yaeOHOTO MaTeprala

Kophuu ypaBuenuii. PaBHocunbHoCTh ypaBHeHHH. [IpeobpazoBanue ypaBHEHHH.

KBajspaTHble ypaBHEHUS U UX pelieHus, TeopeMa Buera

YpaBHEHMS], IPUBOAMMBIEC K KBaJPAaTHBIM YPaBHEHHUSIM

Omnpe/ieneHre HPPANHOHAIFHOTO YPaBHEHUS

OCHOBHBIE IPHEMBI PEIICHUS UPPAIMOHAIBHBIX YPaBHEHHN

O IWIN|F

Hcnonp3oBaHne cBOWCTB U TpaduKoB QYHKIMIA 1715l pellicHHs YpaBHEHUH.

CeMuHapckue u PannoHnanbsHble M MppalliOHAJIBHBIE YPABHEHHUS
IIPaKTUYECKUE 3aHATHS

Tema 8.2. OcHOBHBIE IPHEMBbI pPellIcHUsI YPABHCHH I

Jlexkun

CojneprkaHue yueOHOro MaTepuasia

1 OHpeI[eJ'IeHI/Ie ITOKa3aTCJIbHOT'O YPABHCHUS

2 | CriocoOBI pemeHus MPOCTEHINNX MOKa3aTeNbHBIX YPaBHEHHIA: BEIHECEHNE 00IIIETro
MHOKHUTEJIS, 3aMEHa HEM3BECTHOM

3 | IIpocreiimue TPUTOHOMETPUYECKUE YPABHEHHUS], YACTHBIE CITy4dan

4 | CriocoObl peneHnst IPOCTEHIITNX TPUTOHOMETPUIECKUX YPaBHEHUH: 3aMeHa HEM3BECTHOM,

PA3JI0KECHHUEC HA MHOXKHUTCJIN, IOHWKCHHUEC CTCIICHU YPABHCHUS

5 | YpaBHeHus1, cBOAALIMECS K IPOCTEHUIIMM C MOMOIBI0 TPUTOHOMETPUYECKUX (HOpMYIT

CemuHapckue 1 [TokazarenbHble ypaBHEHHUS

IIpaKTUYECKUeE 3aHsITHsl | TPUrOHOMETpHUYECKHE YPABHEHUS
Tema 8.3. Cucrembl YpaBHeHHil

Jlexmn

CojneprkaHne yueOHOTO MaTepuaia

1 | PaBHOCHIIBHOCTB CHCTEM YpaBHEHHU

2 | CnocoOBl pelieHus: CUCTEMBl ypaBHEHUH

CeMuHapckue u Cucremsl ypaBHEHUI
NpaKTUYECKUe 3aHATHsl | Pewenue cucmem ypagHeHuti

Tema 8.4. PelreHue HepaBeHCTB
Jlekun

Copepxanne yueOHOTO MaTepuala
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Omnpefenenne u crocoOb! pelIeHns UPPAIMOHABHBIX HEPABEHCTB

2

Cnoco0Obl PCHICHUA HpOCTeﬁMHX IMOKAa3aTCJIbHbLIX HCPABCHCTB

3

CriocoObl  pemieHrs: NPOCTEHIINX TPUTOHOMETPHUYECKHX HEPABEHCTB C MPUMEHEHHEM
C€IMHUYHOU OKPYKHOCTH

CeMuHapCKHUe U
MIPAKTHYECKUE 3aHATHSI

Pemenvie HepaBeHCTB

KonTtposbHbie paboThl

KontponbHas pabota Ne6 YpaBHeHHsI M HEpaBEHCTBa

Pasznen 9. Hauaja MaTeMaTH4eCKOro aHAJIN3a
Tema 9.1. YucjaoBble MOCJIEA0BATEILHOCTH
Jlexun

Cojneprkanue yueOHOrO MaTepualia

1 | CriocoObl 33/1aHKsI U CBOMCTBA YHCIIOBBIX MOCIICAOBATEIbHOCTEH.
2 | CyMMUpOBaHHeE OC/IEI0BATEIHHOCTEM.
3 | beckoHe4yHO yOBIBaIOIIAsi TEOMETPHUECCKAsl IIPOTPECCHUs M €€ CyMMa.

CeMuHapCKue U
MIPAKTHYECKUE 3aHSATHSI

YucnoBkIe IOCIEI0BATEIPHOCTH

Tema 9.2. IIpousBogHas, ee reoMeTpu4ecKuii M GU3NIECKHIl CMBICJI

Jlexkun

Copnepxanue yueOHOro Matepuana

[TonsiTue o npon3BoAHON HYHKIIUH, €€ TEOMETPUUYECKUN U (PU3NYECKUI CMBICI

[Ipon3BOIHbIE CYMMBI, PA3HOCTH, IPOU3BEACHMS], YACTHOTO

[Tpou3BoIHbIE OCHOBHBIX JI€MEHTAPHBIX (PYHKIIHIA

YpaBHeHHe KacaTelbHOU K TpaduKy QYHKIMH

bW IN -

HpI/IMepH HUCIIOJIB30BaHUA HpOHSBO,I[HOfI JUISL HAXOXKACHUS HAWTYYIIETO PCIICHU A
B IIPUKJIAAHBIX 3aa49ax

6

HaxoxaeHne CKOpoCcTH JIijIsl Iporiecca, 3a1aHHoro Gopmyson u rpadukom

CemuHapckue u
IMMPAKTHYCCKHUEC 3aHATUA

IIpousBoanas
Buinonnenue ynpasicrnenuii o 8b14UCieHUuI0 NPOU3800HOU QYHKYUU.

Tema 9.3. IIpuMeHeHne NPOU3BOHON K HCCIeA0BAHUIO (DYHKIIUHN

Jlexun

CojeprkaHue yueOHOro MaTepualia

1

[IpumeHeHne Mpou3BOIHOM K MCCIIEI0BaHUIO0 (DYHKIUHN U MOCTPOSHUIO TpaduKOB

2

HpI/IMCpH HUCIIOJIb30BaHUA HpOHBBOI[HOfI JUIL HAXOXKJACHUA HAWITYUIICTO PCIICHU A
B IIPUKJIAAHBIX 3a1a49ax

3 | Bropas npou3BoiHas1, €€ TeOMETPHUYESCKHN M (PU3UUECKUIA CMBICIT

CemMuHapckue u
NPaKTUYECKUE 3aHSTHSI

[TpoMeKyTKH MOHOTOHHOCTH U 9KCTPEMYMBI (DyHKIINH.
Hcnonvzosanue npouzso0HOl npu HAXOHCOCHUU NPOMEICYIMKOE
MOHOMOHHOCMU U IKCIMPEMYMOB YHKYUU.

HccnenoBanne QpyHKIMIA U TOCTPOSHHE TPA(QUKOB.
Hccneoosanue ghynkyuii u nocmpoerue epapuros, ucnoiwb3ys
NPOU3800HYIO DYHKYUIO.

IIpogeccuonanbHo-
OpPHEHTHPOBAHHOE
coJepkaHue
(conepxkanue
NMPHUKJIATHOTO
MOIYJIs1)

Haxoxaenne onTuMansHOTO pe3yibTaTa ¢ IOMOIMIBIO TIPOU3BOTHOM
B MTPAKTUYECKUX 3a7]a9ax

B 1.4. 1eknui

KonTtposbHbIe padoThl

Kontposbnast pabora Ne7 [IpoussogHas

Paznen 10.

HHaTerpaj u ero npuMeHeHune

Tema 10.1.

IlepBooOpa3nas

Jlexun

Copepxanne yueOHOTO MaTepuana
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1 | ITepBooOpazHas.

2 | IlpaBuia HaxOXJIeHHUS IEPBOOOPA3HBIX

HpaKTI/I‘IGCKI/IC 3aHATHUA

CeMuHapCKUeE U

HaxosxmeHnre epBooOpa3HBIX B 00IIEM BHIIE.

NPaKTUYECKUE 3aHATHS | Buinonnenue ynpasicuenuti no HaxoxicoeHuro nepeooopasHblx 8 3
obwem sude
Tema 10.2. OnpenejeHHBIH HHTETpai
Jlexuuun 2
Conepxanue y4eOHOro MaTepuana
1 | Ompenenenue onpeaeieHHOT0 HHTErpaia
2 | Ilnomane kpuBonuHerHo Tpanenyun. ®opmyna Hetotona-Jlelibuuna
3 | IlpuMepbl IpUMEHEHHsI HHTErpajia B GU3UKE U TCOMETPHH.
CemuHapckue u [Imomaar KpUBOJIMHEMHOW Tpaneuuu 3
npakTUuecKue 3ausats | Haxooicoenue niowadu kpugoaunetnon mpaneyuu.
IIpodeccuonanbHo- Briuncnenue miomaaeil ynakoBoK ¢ IOMOIIBbE HHTErpaia
OPHEHTHPOBAHHOE
coJepkaHue 1
(conep:xkanue
NPHUKJIATHOTO
MOJyJIs1)
B T.4. Jekumii 1
KonTponbasie pabotel | KonTponbHas padora Ne§ Haxoxnenne mepBooOpa3HbIX OCHOBHBIX 1
hyHKITHII
Tema 12.2. JAuckperHas ciayyaiiHas BeJJMUMHA, 3aKOH ee pacnpe/ae/IeHus.
Jlexun 2
Conepxanne ya4eOHOro MaTepuaa
1 | IloHATHE TUCKPETHOHN CITyYalfHOW BETHMYUHBI
2 | YncioBble XapaKTePUCTUKH JUCKPETHOW CITyYallHOW BEJTMYWHBI, IOHSATHE O 3aKOHE
OONBIINX YHCEeT
CeMuHapckue u HucnoBble XapaKTEpUCTUKN JUCKPETHON CIIy4aliHOM BEJINYUHBI 1
MPAKTUYECKUE 3aHATH
Tema 12.3. 3aga4yn MaTEeMaTHYECKO CTATHCTHKH
Jlexmun 2
Conepxanne yaeOHOro MaTepuaa
1 | Tabawmpl, TUarpamMmel, rpaduKu
2 | IlepBuuHast 00pabOTKa CTATUCTUUECKUX JaHHBIX. UHCIOBBIE XapaKTEPUCTHKH (CpeliHee
apudmeTnyecKoe, MeInaHa, pa3Max, JIUCIEPCHUs).
CeMuHapckue u YucioBble XapaKTEpPUCTUKH (CpeHee apupMeTHIecKoe, MeJraHa, 5
NPAaKTUUECKUE 3aHATHS | pa3Max, JUCIIePCHsl).
IIpodeccnonanbHo- AHanu3 moTpedUTEeNHCKOTO PHIHKA
OpPHEHTHPOBAHHOE
coJepaHue )
(coapep:xkanue
NPHUKJIATHOTO
MOJYJIs1)
B T.4. Jekumii 2
Kontponsnsie padotsl | KonrponsHas padora Ne 10 HaxoxkaeHue 4ucioBbIX 1
XapaKTEPUCTHK
Bcero: 173
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3. VCJIOBUS PEAJIM3ALIAN ITPOTPAMMBI OBIIEOBPA3OBATEJILHOM
TACIATLITAHBI

1.1. MarepuajabHO-TeXHUYECKHE YCIOBHSA Peaju3alui JUCIHHUIIIHHbI

Peanu3anus pabouei mporpaMmbl y4eOHOM AMCHUITIMHBI IPEANoIaraeT HaTnIne:
3.1.1 yueGHOro Kabunera kaOuner Mamemamuku Ne99

[yKa3zvlieaemcsa HaumeHo6aHUEe KAOUHEM OB, C6A3AHHDBIX C
peanuzayueii OucyunIunbl|
3.1.2  naboparopuu +

3.1.3 3ama OuOJIMNOTEKA;

YUTAJbHBIN 3aJ1 C BBIXOJOM B c€Th MIHTEpHET.

3.2 O6opynoBaHue yueOHOro KabuHeTa U padounx MecT KabnHeTa

Ne HanmenoBanusi 00beKTOB M CPeICTB MATEPHATbHO-TEXHUYECKOT0 [Mpumeuyanus
obecneyeHust Ommemka +,
npu HaIUYUU

O6opynoBaHue y4eOHOro KaOMHeTa

1. | paboumne MecTa 1o KOJIMYECTBY 0Oydaromuxcsi — He MeHee 25 +
2. | pabodee MeCTO MpEToIaBaTelis; +
3. JIOCKa I MeJia +

bub6anoreunsplii Gpona (KHUrONe4YaTHAsA NPOAYKIMSA) -

YyeOHoO-HArJISIAHBIE TOCOOUS

1. TemaTnueckue TaOIUIIBI +

2. | Iloptpetsl +
Y4yeOHO-MeTOANYECKHIT KOMILJIEKC

1. 3ananus A1 KOHTPOJIbHBIX paboT +

2. [TpodeccnoHaIbHO OPUEHTHUPOBAHHBIE 33JaHUS +

3. Marepuasl TEKYLIEH U IPOMEKYTOYHON aTTECTALIMU +

IIndposbie 00pazoBaTenbHbIE PECYPChl

Hugposvie komnonenmul yueobno-memoouueckux -
KOMNJEeKC08

JKPaHHO-3BYKOBbBIE NOCOOUS

Kommnekt OJICKTPOHHBIX BUACOMATCPUATIOB -

JlaGopaTopHoe 000opynoBaHue (JeMOHCTPAIIMOHHOE 000PY/10BAHKE)




Texnuveckue cpeacTBa 00y4eHus!

[3anonusemcs npu nanuuuu 6 Kabuneme ¢ cCOomeemcmauu co cneyugurayueti]

HanmeHnoBaHusi 00b€eKTOB M CPEICTB MATEPHATbHO-TEXHUYECKOT0
o0ecreyeHus

IIpuMmeyanus
Ommemka +,
npu HaAIUYUU

Texunueckue cpencraa o0ydyenus (cpeacrsa UKT)

[lepcoHanbHBII KOMOBIOTEP C JUIIEH3MOHHBIM ITPOTPAMMHBIM 00eCTIeueHHEM
U1 o0yyaromuxcs

[lepcoHanbHBII KOMIBIOTEP C JUIIEH3MOHHBIM ITPOrPaMMHBIM OOecrieueHuEM
JUISL TIpENoJaBaTess

[IpoekTop ¢ IKpaHOM (TepeABHKHON)

TeneBu30p ¢ yHHUBEPCATbLHON MOJCTABKOM

Buneomarautodon (Buaeoruieriep)

AyJMo-1eHTp

MynbTUMEUHHBIA KOMIIBIOTED

Ckanep ¢ MpUCTaBKOM JIJIsi CKAHUPOBAHMUSI CJIANI0B

IIpuHTEp Na3epHBIN

I{udposast BuIeokamepa

I{udposas porokamepa

Claili-npoeKTop

MynpTHMEaMA TPOEKTOP

Croun s mpoekTopa

OKpaH (Ha IITaTUBE UM HABECHOM)

3.2. UndopmannonHoe odecrnieyeHue 00yueHust
JIMTEPaTypbl

OcHOBHBIE TeYaTHbIE HCTOYHUKH (2-3 U3a1aHNs)

Hepeqeﬂb PEKOMEHAYEMBIX yqeﬁm,lx P[3)]aHHﬁ, I/IHTepHeT-pecypcOB, JOIOJTHUTEIbLHOM

BbIxoaHbIe JaHHDbIE EYATHOI0 U3TAHUN

H3MaAHUA

I'pud

Anrebpa u Havaja MaTeMaTU4YECKOr0 aHaIN3a, reoMeTpus (0a30BbIil 1 2020 Pexom.

yrinyoneHHslil yposensb) 10-11 kmacest / 1. A. Anumos, F0.M.
Komsirun, FO.B. Cugopos. — M.: IIpocsemenne, 384 c.

bammakoB M.U. Marematuka [TekcT]: ydeOHUK 11 yUpeKICHUN Hay. 2021 Pexom.

u cpen. npod. obpazosanus / M.M bammakos. — 8-e u3z., crep. — M.:
W3narenbckuil HeHTp «Akagemus», 256 c.

Matemaruka: anreOpa u Hadajla MaTeMaTHIECKOTO aHATN3A. 2020 Pexom.

I'eomerpust. ['eomerpus (6a30BbIii U yriyOneHHbINH ypoBeHs). 10-11
kiaccol / JI.C. AtanacsH, B.®. byty3os, C.b. Kanomuies [u ap.]. — M.:
[Ipocenienue, 256 c.

IlOHOJIHI/ITeJIbHLIe NneYaTHbIC UCTOYHUKU

BrixoaHnnlie JaHHBIE MEYATHOI0 U31aHUA

H3daAHUuA

I'pud

Croitnosa JL.I1. Matemaruka [Tekct]: yueOHUK Ui CTY . yUpEKIECHUI 2021 Pexom.

Bbicul. npod. obpazosanus / JLII. CroitnoBa. — 3-e u3fa., crep. — M.:
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W3 paTenbckuii HEHTp «AKageMusy, 464c.

Croitnosa JLIT. Marematuka. CoopHuk 3anad [Tekct]: yuebHOe
rmocobue IS CTY/l. yUpekaeHuid Boicil. mpod. oopazosanwus / [JLII.
CroitnoBa, E.A. Kono6ees, T.A. Kono6eeBa, U.B. [llanpuna]. — 2-¢
u3a., crep. — M.: MU3narenbckuii eHTp « AkageMusiy, 240c.

2021

Pexom.

OcHoBHbBIE IJEKTPOHHbIC U3TAHHU ST

BbixoaHble JaHHbIE IJICKTPOHHOI'O H3{aHUHA

Pe:xum
A0CTyNA

IIpoBepeno

MaremaTnka: y4yeOHoe mocobue / H.b. KapbGaumnuckas, E.C.
Jlebenepa, E.E. Xaputonora, M.M. UepHenoB; moj penakiuei
MM. UYeprenos. — M.: Poccuiickuii rocyaapCTBEHHBIN
yHuBepcuteT npaBocyaus, 2016. — 342 ¢. — ISBN 978-5-93916-
481-8. — Tekct: AIEKTPOHHBIK // DIEKTPOHHO-OMOIMOTEUHAS
cucremMa IPR BOOKS: [caiT]. — URL:
http://www.iprbookshop.ru/49604.html. — Pexum moctyma: mis
aBTOPU3HP. MOJIb30BaTENEH

OBC

31.05.2023

I[OHOJIHI/ITGJIBHI)IE IJCKTPOHHbLIC U3 TAHUN

BbIxoaHbIe JaHHDbIE JICKTPOHHOI'O H3JaHUHA

Pexum
JA0CTYyNa

IIpoBepeno

barmmakos, M.1. Matemaruka: yueOHUK [DiekTpoHHbIN pecype] /
M.U. bammakoB. — 2-¢ u3a.. crep. — M.: KHOPVYC, 2017. — 394 c.
— (Cpennee npodeccruoHnaabHOe 00pa3oBanue). — Pexxum mocrymna:
https://www.book.ru/book/919991

CBOOOIHBIN

31.05.2023

baspun, U.U. luckpernas Maremaruka [DJIEKTPOHHBIM pecypc]:
yueOHuKk u 3agaunmk i CIIO / WM. bapun. — M.:
WznatensctBo  FOpaiit, 2018. — 209 c. — (Cepus:
[TpodeccuonansHoe  obpazoBanue). — Pexxum  goctyma:
https://biblio-online.ru/book/46422B2A-1497-4FFD-8A53-
143190428418

CBOOOHBIN

31.05.2023

Pecypcbl UaTEepHeT

http://www.Allmath.ru MatemaTnyeckuii moptai, Ha KOTOPOM BBl HalaeTe 000 MaTepHat
110 MaTEMATHYECKUM JUCIUILTHHAM.

http://www.math.ru/ Ha caiite BBl HaiigeTe KHHUIH,

BHUJIEO-JICKIIHNH,

3aHUMAaTCIbHBIC

MareMaTniecKue (hakThl, pa3IHYHbIe M0 YPOBHIO U TEMAaTHKE 3a/1auH, OTJACIbHBIC HCTOPUHU U3 YKU3HH
YUYEHBIX — BCE TO, UTO MIOMOKET OKYHYThCS B YIUBUTEIIbHBIN U YBJIEKATEIbHBI MUP MAaTEMaTHKH.

http://www.bymath.net Do caiiT — cpeanss MaremaTHueckass MHTEPHET-IIIKOJIA, B KOTOPO BbI
MOXXET€ YYHTBhCS, HE BBIXOAS M3 JOMY. B OTIMUMe OT IOpyrux CaiTOB 3/1€Ch COJCpIKATcs BCE
HEeO0OXOIMMbIE MAaTEPHAITBI TI0 DIIEMEHTAPHON MaTeMaTHKe B MOJTHOM 00BEME.

http://free-math.ru/ Jlrobute matemaruky! HWHTepecyiiTech

MaTeMaTUKOIi!

VYBaxaiite

mareMaTHKy! MbI cobupaeM ais Bac Toibko camoe MoJIe3HOe U HHTEPECHOE. Y YUTECh C HaMH.

HalTH TIOXOXKYI0 3a7ady B pasjaene pa3o0paHHBIX MPUMEPOB,

OOpa3oBaTtebHbIE MATEMATHYECKHE CANTHI:
http://www.exponenta.ru

Pecypc — INOMOIIHHUK IIPpU PCIICHUNU MATCMAaTUUYCCKHUX 3a/ad. I[J'ISI peuiCHud 3aaa4u, MOKHO

3aIyCTUTh

YCTaHOBJICHHBIN

MaTeMaTUYeCKUl TIaKeT, BBIOpaTh B CIHCKE MPUMEPOB, PEIICHHBIX B Cpelde OJTOT0 MaKeTa,
MOAXOASIINN M PEIIUTh CBOIO 33/1ady MO aHAJOTUHM WKW OOCYIUTh PEIICHHE 3ajaud Ha (hopyme ¢
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OpyruMu ydammmucs. Ha caiiTe MHOTO 3IIEKTPOHHBIX YU4E€OHHKOB, CIIPABOYHUKOB M CTATEH, a TakxKe
JIEMO-BEPCHH TOMYJISIPHBIX MAaTEMATHICCKUX TTAKETOB U CBOOOIHO PACTIPOCTPAHSIEMBIC POTPAMMBEI.
http://comp-science.hut.ru

VYyutensiMm MHPOPMATUKHM M MaTEeMaTHKHM W HMX JIFOOO3HATENbHBIM yueHHkam. Ha caiite
coOpaHbl TUIAKTUYECKUE U METOIMYECKUE MATEPUAITBI, OJIMMITHA]IBI [0 MAaTEeMaTUKE U MHPOPMATHKE.

IMonysipHble JeKIHU 10 MaTeMaTHKe

http://ilib.mccme.ru/plm

Cepus «IlonynsipHble JEKIUU 110 MAaTEMATUKE», IPEIACTABICHO 62 BBIMYILICHHBIE B 3TOM CEpUM
KHHUTH C BO3MOXHOCTBIO UTeHHS on-line, a Takke ckaunBanus B popmarax TIFF u DjVu.

Buneo ypoku no mareMaruke

http://mirurokov.ru/videouroki-po-matematike-algebra-10-11-klass.html/.

Anrebpa 10-11 xmacc. B Bumeoneknusx Bbl HaiieTeé OCHOBHOW MaTepuaj BCEX pasliesioB
IIKOJIBHOTO Kypca MaTEeMaTHUKH: MaTeMaTH4eCKUE TMOHSTHUS, OIpPEACIICHHs,, aKCHOMBI, TEOPEMBI,
cBoiicTBa M T.A. Kpome 3TOro B BHIEO ypOKax HMMEETCS MHOTO IMOJAPOOHO pa30OpaHHBIX 3ajad U
MIPUMEPOB, HO 3aMETHUM, UYTO B UX PEIICHUH UCIOJIb3yEeTCs] MHOI/Ia HE TOJIbKO MaTepHall TOro ypoka K
KOTOPOMY OTHOCHTCS IIPUMEP WJIM 3a/1a4a, HO ¥ MaTepuajl U3 IPYTruX YPOKOB.

Y4eOHNKH 110 MaTeMATHKeE

http://www.alleng.ru/edu/mathl.htm
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4. KOHTPOJIb 1 OLIEHKA

PE3YJIbTATOB OCBOEHUS OBIIEOBPA3OBATEJBLHOM JUCIIATLINHBI

KoHTpoib 1 OLIeHKa pacKpbIBAIOTCS Ye€pe3 YCBOECHHBIE 3HAHUS U IPUOOPETEHHBIE CTYICHTaMHU
YMEHUS, HallpaBJICHHbIE HAa (POPMHUPOBAHUE OOIIUX U MPO(PECCHOHAIBHBIX KOMITETCHIINH.

Koa u HamMeHOBaHHe
¢opMupyemMbIX KOMNIETEHIMI

Pasznen /Tema

Tun oueHOYHbIX MeponpPUsTHI

OK 01.

Br16upaTh criocoOsI
peuieHus 3a1a4
npodecCHOHaATHLHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

Pasnen 1 Tema 1.4; Tema 1.2;
Tema 1.7

Pa3znen 2 Tema 2.2; Tema 2.3
Pa3zpen 3 Tema 3.2; Tema 3.3

OpoHTaTBHBIN U
WHJIMBUYaJIbHbBIA OIIPOC
CTYJEHTOB.
WnnuBuayanbsHas padbora
CTYJEHTa y JOCKH.
NuauBuayansHOE penieHue
3a7a4 C KOMMEHTapHUsIMH,
YCTHO€ U3JI0KEHUS
MPOMJEHHOI0 MaTepuraia

OK 02.

Hcnonb3oBath
COBpPEMEHHBIE CPE/ICTBA
MOMCKa, aHaJIu3a u
UHTEpIpeTalun
uH(pOopMaluu U
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH JUIs
BBINOJIHEHUS 3a/1a4

Paszmen 1 Tema 1.1, 1.2, 1.3, 1.5,
1.6,

Paznen 2 Tema 2.1,2.2,2.4
Pa3zpen 3 Tema 3.1, 3.2, 3.3
Paznen 4 Tema 4.1,4.2,4.3,
Pasnen 5 Tema 5.1,5.4,5.5,5.9

Pabora B rpynmnax npu penieHuu
MaTE€MaTUYECKHX 3a/1a4
IIpakTuueckue,
CaMOCTOATEIIbHBIE U
KOHTPOJIbHbIE pabOThI
CamocrosiTenbHast paboTa ¢
y4eOHOM U CIIpaBOYHON
JUTEPATYPOU 110 IPEAMETY IIPU
OCBOCHMH U 3aKpEIICHUN

npoheccuoHaIbHOM HOBOT'O MaTepuala.
JIeSITEIbHOCTH;

OK 04. Pa3gen 1 Tema 1.5, 1.6, 1.7 PaGora B rpynmax 1pu
OddexTnBHO Paznen 2 Tema 2.3,2.4 peleHuu MaTeMaTUYECKUX
B3aUMOJICHCTBOBATE u | Pasgea 3 Tema 3.3 3aj1a4.

pa6OTaTb B KOJUICKTHUBE H

Pasnen 4 Tema 4.1,4.2, 4.3, 4.4,

HpaKTI/I‘{eCKI/Ie 3agaHusd,

KOMaHJIE; 4.5 peraemMbie B KOMaHax.

Pa3nen 5 Tema 5.3, 5.4, 5.5, 5.7,

5.8,
OK 06. Paznen 1 Tema 1.1,1.4,15,1.7 Jlo6poCcOBECTHOE OTHOILLIEHHE K
[IposiBnsATH rpaxnaancko- | Pasnen 4 Tema 4.1, 4.2,4.3, 4.4, IIOJIyYEHUIO  HOBBIX  3HAHUM:
NaTPUOTHYECKYIO TO3UIHio, | 4.5 CBOEBPEMEHHOE BBITTOJTHEHHUE
JIEMOHCTPUPOBATH Paznen 5 Tema 5.2, 5.3, 5.6, 5.7, | 113, MPOITYCKHU 3aHSATHH,
OCO3HaHHOE TIOBeACHUE Ha | 5.8 MOJIOKUTENBHBIE PE3YIbTAaThI IO
OCHOBE TPaAUITMOHHBIX OCBOCHHMIO TIpEAMETA U T. 1.
00IIIeYeTI0BEYeCKUX
IIEHHOCTEH, B TOM YHCIE C
Y4EeTOM rapMOHH3AIUU
MEKHAITMOHATBHBIX u
MEXPEIUTUO3HBIX
OTHOILICHUH, IIPUMEHSATH
CTaHapTHI
AHTUKOPPYIIIMOHHOTO
TIOBEJICHMUS;
[1K 2.1 Opranu3oBbIBaTH Paspnen 2 Tema 2.1,2.2,2.3,2.4 [IpakTnueckue 3a/1aHMA,
pa3JIMYHbIE BUIBI Pa3gen 3 Tema 3.1,3.2,3.3 pelaeMble B KOMaHIax.
JeSATeTLHOCTH (TMpeIMETHAS; [IpakTrueckue,
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UTPOBast; TPYLOBas;
Ho3HaBaTcCJIbHAasi,
UCCIIEZI0BATEIbCKAS U
MMPOCKTHAA ACATCIbHOCTH;
XYI0’KECTBEHHO-
TBOpYECKAs; IPOAYKTUBHAS
JeATEIILHOCTD U JIPyTHUE) U
oOuIeHNe JeTe paHHETo U
JIOIIKOJIEHOTO BO3pacTa.

Pasznen 5 Tema 5.1, 5.2, 5.3, 5.4,

5.5, 5.8,5.9

CaMOCTOSITENIbHBIC U
KOHTPOJIbHBIE paOOTHI

I1K2.2 Co3gaBath
Pa3BUBAIOIIYIO MTPEAMETHO-
MIPOCTPAHCTBEHHYIO CPEIy
JUTSL OpraHU3alun
Pa3TUYHBIX BHJIOB
IeATEIbHOCTH U OOILIEHUS
JIETE€ paHHETO U
JIOIIIKOJIBHOT'O BO3pacTa, B
TOM YHCJIE JIETEH C
OTpaHUYEHHBIMHU
BO3MOKHOCTSIMU 3JI0POBBSI.

Pazpgen 1 Tema 1.1, 1.2,1.4, 1.5,

1.7

Pasgen 2 Tema 2.1,2.2,2.3,24
Pasnen 3 Tema 3.1, 3.2, 3.3
Pasnen 4 Tema4.1,4.3,4.4

NupuBunyansHoE peuienue
3a7a4 c KOMMEHTApUSIMU,
YCTHOE HU3JIOKEHUSI

IPONIEHHOTO MaTepuaia

I1K3.1 IlnanupoBath u
MIPOBOJIUTD 3aHATHUSA C
JIETHbMH PAHHETO U
JIOLLIKOJIBHOTI'O BO3pacTa.

Pasznen 1 Tema 1.1, 1.2, 1.3, 1.4,
15,17

Pa3znen 2 Tema 2.2,2.3

Pasngen 5 Tema 5.6,5.7,5.8,5.9

IIpakTuueckue,
CaMOCTOATENIbHBIE U
KOHTPOJIbHBIE Pa0OTHI.

IIK 3.2 Co3naBaThb
Pa3BUBAOIIYIO MPEIMETHO-
MIPOCTPAHCTBEHHYIO CPELy,
MO3BOJISFOIIY IO
OpraHU30BaTh 00yUYCHHE
JIeTeN PAaHHETO U
JIOIIKOJIBHOTO BO3pacTa, B
TOM YHCJIE JIETEH C
OTpaHUYEHHBIMHU
BO3MOKHOCTSIMU 3/I0POBbBSI B
COOTBETCTBHUH CO

Pasmea 1 Tema, 1.3,1.4, 1.5, 1.7
Pa3nen 2 Tema 2.1, 2.4
Pasnmen 3 Tema 3.1, 3.2, 3.3
Pasnen 4 Tema 4.2,4.3,4.5
Pasznen 5 Tema 5.1,5.2,54,5.5

CamocrosarenbHass  pabota cC
yueOHOU u CIIPaBOYHOMU
JUTEPATypol IO MpeaMeTy Ipu
OCBOGHMM U  3aKpEIUICHUU
HOBOT'O MaTepuaia.

cnenupuKon

o0pa3oBaTenbHOI

IPOTPAMMBI.

[1IK 4.2 OpranmuzossiBath u | Paznen 1 Tema 1.1, 1.2, 1.3,1.4, | JlononHUTENbHBIE 33aJaHUS B
MPOBOJUTH nocyrosyto | 1.5, 1.7 CaMOCTOSITEIIbHBIX,
NEeSTENIbHOCTD, Pa3BICUCHUS KOHTPOJIBHBIX U JTOMAaITHUX
B rpymmax jaereil panHero u | Pasnea 3 Tema 3.1, 3.2, 3.3 paborax.

AOHIKOJIBHOTO BO3pacTa.

Pasnen 5 Tema 5.1, 5.3, 5.5, 5.7,

5.8.
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5.I1puMepHBIii nepevyeHb
BOIPOCOB ¥ 32/1aHUIl I IPOBeAeHUS
HUTOTOBOI0 KOHTPOJISI Y4eOHBIX JOCTHKEHUA 00y4alonXCcs
NPH peaiu3alum CpeaHero oomero o0pasoBaHus

1. Beipa:keHus u X Npeodpa3oBaHUA:

1.1. Kak HaXxoAuTh B HECIIOKHBIX YACTHBIX CIydasiX 3HAUEHUS KOPHSI, CTEIICHU
jorapupmMa, TPUrOHOMETPUYECKOTO BHIPAXKEHHS HA OCHOBE ONpE/IeICHUH, a B
oO11eM citydae mpuOIMKeHHO?

1.2. Kak BBIMOJTHATH HECIOKHBIE MPEe0Opa30BaHMS BhIPAKCHUN, TPHUMEHSS
OrpaHU4YeHHBIA HA0Op (HOPMYJI, CBI3aHHBIX CO CBOMCTBAMHU CTEICHH,
Jorapu@MoB, TPUTOHOMETPUUECKUX QYHKIIHUH (pa3periacTcs Moib30BaThCs
dbopmynamu)?

2. YpaBHeHUsI U HEPABEHCTBA:

e Kak pemats npocreiiiine nokasaTeybHble, JIOrapuPMUIECcKue, YypaBHEHUS U
HEPaBEHCTBA?

e Kak npumeHseTcss METO UHTEPBAJIOB JJIsl PEIICHUS HECTOKHBIX PallMOHATBLHBIX
HEPaBEHCTB?

3. OyHKIHU:

e Kak onpenensieTcst 3HaueHUE HYyHKIIMU IO 3HAYCHUIO apTyMEHTa MpH JIF0OOM
crioco0Oe 3amanus QyHKINH?

o Kak onpenensroTcsi OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKITHI (MOHOTOHHOCTD,
COXpaHEHHE 3HaKa, SKCTPEMYMbI, HAUOOJIbIlIee U HAUMEHBIIIee 3HAYCHUS,
NEePUOINYHOCTD, YETHOCTh-HEUETHOCTh)?

e 1300paxath rpadKu OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIMM, OMUCHIBATH
CBOMCTBA ATUX (PYHKIUH, ONKUpasch HA rpauKu, yMETh UCIOJIb30BATh CBOMCTBA
byHKIMIA 7151 CPaBHEHUH U OIEHKH €€ 3HAYCHHIA.

o Kak HaxoasITCsl MPOU3BOIHBIE JIEMEHTAPHBIX (HYHKITHIA?

o Kak npuMeHseTcst mpon3BOHAS I UCCIEA0BaHUS QYyHKIIUN?

e Kak HaxoauTcs mepBOOOpa3Has U MPUMEHSETCS JIJIsl HaX0XKACHUS MTOJI0IaIn

KPUBOJMHEHHOW Tpanenun?
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IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE:

e OmnuceIBaTh B3aUMHOE PACIIONOKECHHE MPSAMBIX H IJIOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXJICHUS 00 TOM PacloJIOKEHUH;

KoopauHaThl 1 BEKTOPbI:

e BrImonHATE onepanuu HaJ BEKTOpaMH, 33JaHHBIMU KOOPAUHATAMHU;

e Pemarh nmpocTelme reoMeTPUICCKIE 3a/1a9H C UCITOJIb30BAHUEM CKAJISIPHOTO
IIPOM3BENICHHUS BEKTOPOB.

MHOrorpaHHHKH, TeJ1a ¥ MOBEPXHOCTH BPAIleHHA:

e U300pakaTh OCHOBHBIC MHOTOTPAaHHHKH M KPYTJIbIC TEJIa PacliO3HaBaTh Ha
gepTekax U MOJICIISAX MPOCTPAHCTBEHHBIC (DOPMEI;

e  BEINOTHATH YEPTEKHU IO YCIOBUSAM 33719,

e Pemarh maHUMETPUICCKUE U MPOCTEUIIIHE CTEPCOMETPUUECKUE 3a]a9n

Ha HaXOJXKJCHUE T€OMETPUICCKIX BEJIMYMH (JIJTUH, YTIIOB, IJIOMIAAeH, 00EMOB);

6.4. Ucnonp30BaTh IIpHU PpCIICHHUN CTCPCOMCTPHUUCCKUX 3adaY INTAHUMCTPUICCKUC
(baKTbI Hn MCTOABI,

IIpuMepHbIe 3a1aHUSA K IK3aMEHY.

x% +10x
-«

Pemnts HEpaBEHCTBO 0.

—5x

1 1 1
BeIauciauTh 104 - 404 .52,

Pemwmnts ypaBuenue —log,(5—x) =log, 2-1.

10.PemuTh HEpaBEHCTBO (%)2+3x <8,

11.Pemuth ypaBHEHUE cos(% +X) = sin(%) .

12.B xy6e ABCDAB1C1D; u3 Bepmunsl D1 npoBenenst nuaronanu rpaneit D1A; B1Cq

u D1C,CD. Cpuenaiite pucyHok. Kak Ha3zpIBaeTCss MHOTOIpaHHUK C BepinHamu Dy,
A, By, B?

13.Tpeyronbauk ABC — npsiMOyroJibHbI U paBHOOEAPEHHBIA ¢ TpsiMbIM yrioMm C u
runoteny3oi 4cm. Otpe3ok CM mepneHAuKyJIspeH IIOCKOCTU TPEYTrOJbHHUKA U

paBeH 2cM. Haitaute pacctostnue ot Touku M 1o nipsimoid AB.
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14.BricoTa mpaBUIBHOW YETHIPEXYrojibHOM mnupamuabl paBHa 10cm u oOpasyer ¢
60k0BBIM pedpoM yroin 45°. Halizure 06beM MUpaMu/IbL.

15.Ykaxure MpOMEKYTKU BO3pacTaHUs U YObIBAHUS PYHKIMHA y =—x* +4x° —3.

16. Haiigure ruiomans (GUrypbl, orpaHnueHHoi rpadukom ¢yHkimn f(X)=(Xx+2)? u
npsambeiMu x=0 u y=0.
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