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1. HACHIOPT PABOYEW ITIPOTPAMMBI YUYUEBHOI'O ITPEJIMETA
OY .07 I1 MATEMATHKA.

1.1 ObsacTh npuMeHeHHs1 padoyeil NporpaMMabl.

PaGouass mporpamma y4eOHOro mTpenIMeTa SBISETCS YacThIO IPOTPaMMBI
cpenHero (mosiHOTO) o6mIero obOpaszoBanusi mo cnenuaidbHoctu CIIO 23.02.01
OpraHu3zaiys IepeBO30K U YIpaBlIeHUE Ha TpaHCIOPTe (IO BUAAM).

[Ipn peanuzanuu paboueld MporpaMMbl MOTYT HCIOJIB30BAThCS Ppa3IUYHBIC
oOpa3oBaTeibHbIE TEXHOJOTHMH, B TOM YHWCJIE JUCTAHIIMOHHBIE 0Opa3oBaTeIbHBIC
TEXHOJIOTUH, AJIEKTPOHHOE 00yUYEHUE.

PabGouass mporpamma MoXxeT OBITh HCIIOJNB30BaHA B MpPOo(eccHoHATbHOIM
MOATOTOBKE, TMEPENOATOTOBKE U TOBBIINICHUM KBATM(PUKAUA pPadOUnux TI0
npodeccusim:

25337 Onepatop 1o 06padOTKe MEPEBO30UHBIX IOKYMEHTOB;
15894 Omnepatop nocra ueHTpanIu3anuu;

18401 Curnanucr;

18726 CocraBuTenb MOC310B;

17244 Tlpuémocnatuuk rpy3a u 0araxa;

16033 Onepatop COPTUPOBOYHOU TOPKHU;

25354 OnepaTop npu JEKYPHOM IO CTAHIINH.

1.2 Mecto yueoHoro npeamera B ctpykrype OIIOII-IIIICC3:

B yueb6nsix mmanax OITOII-TITNICC3 yue6nsiii npeamet OYJ1.07 I1 Matematuka
BXOJIUT B COCTaB OOILIMX YYEOHBIX MPEAMETOB, (DOPMUPYEMBIX U3 00s3aTEIBHBIX
npeaMetHoix  obnacter  D®I'OC  cpemnero  obOmiero  oOpa3oBaHusl, s
cnenuanbHoctert CIIO. C yuerom npoduiisi ocBauBaeMoi CeIUaIbHOCTH JTaHHBIN
y4eOHbII peIMeT peasinu3yercst Ha 1 kypce.

1.3 Ilnanupyembie pe3yibTaThl 0CBOCHHS YU4eOHOI0 MpeaMeTa:
1.3.1 Llens yueOHOTO MpeaMeTa:

- o0ecrieueHre CPOPMHUPOBAHHOCTU MPEACTABICHUN O COIUAIBHBIX,
KYyJIbTYPHBIX U UCTOPUYECKHX (DAaKTOpaX CTAHOBIICHUS MaTEMAaTHKH;

- obecnieueHue c(HOPMUPOBAHHOCTHU JIOTHUECKOTO, AITOPUTMUYECKOTO U
MaTEMaTHIECKOTO MBIIIJICHUS;

- obecrnieueHne c(HOPMHUPOBAHHOCTH YMEHUM MPUMEHSTH TOJTyYCHHbBIE
3HAHUS TPU PEIICHUH PA3JINYHBIX 3a/1a4;

«  obecrneueHre chOPMUPOBAHHOCTH MPEACTABICHHH O MaTEMaTHKE KaK
JacTH OOIIEYEIOBEUECKOW KYJIBTYPhl, YHHUBEPCAJIbHOM S3BIKE HAyKH,
TI03BOJISIONIEM OTKMCHIBATH M U3y4YaTh PEaIbHBIC TTPOIIECCHI U SIBJICHUS.

1.3.2 B pe3ynbpTare 0CBOCHHS YUeOHOTO MpeaMeTa 00ydaronuics T0KeH:



yMeThb:

VY-1. BemonaaTe apudMeTHdecKue IeHCTBUAS HA YHUCIAMHU, COUeTas YCTHBIC U
NUCHbMEHHBIC TIPUEMBI; HaXOAUTh TNPUOIMKEHHbIC 3HAYCHHUS BEIUYUH U
NOTPEIIHOCTH BBIYUCICHUN (a0CONMIOTHAsT ©  OTHOCHUTENbHAs); CpaBHUBATH
YUCJIOBBIE BBIPAKECHMUS.

V-2. Haxonuthb 3Ha4Y€HHs] KOpPHS, CTENEHH, Jorapudma, TPUTOHOMETPUUECKUX
BBIDQKEHMI HA OCHOBE OIPEACNICHUS, WCHOJIb3yd TpH HEO0OXOAMMOCTU
WHCTPYMEHTAJIbHBIE CPEJCTBA; IMOJIb30BAThCA MPUOJIMKEHHON OLIEHKOW Mpu
NPaKTUYECKHUX pacyeTax.

V-3. BpmonHATh 1peoOpa3oBaHUs — BBIPAXKEHHH, TPUMEHAS (HOPMYIIHI,
CBSI3AHHBIE CO CBOWCTBAMHU CTENEHEH, JOTapu(pMOB, TPUTOHOMETPUUECKUX
GbyHKIUH.

V-4. BpruucnsaTh 3HaueHre (YHKIUHU MO0 33JJaHHOMY 3HAQUEHHUIO apryMEHTa MpH
Pa3IMYHBIX croco0ax 3aaHus PyHKILIHH.

V-5. Onpenensitb OCHOBHBIE CBOWCTBA YHMCIOBBIX (PYHKIIMM, WIUTIOCTPUPOBATH
UX Ha rpaukax.

VY-6. Crpouth rpaduky HU3y4eHHBIX (YHKIUH, WILTIOCTPUPOBATh MO TpaduKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKIUH.

VY-7. Vcnionb3oBaTh NOHATHE PYHKIMU 7151 ONMCAHUSI U aHAJIN3a 3aBUCUMOCTEM
BEJINYKH.

V-8.Haxoauth npou3BOIHbIE 2JIEMEHTAPHBIX (YYHKIIHA.

V-9. Ucnonb3zoBaTh NTPOUZBOAHYIO [JIs M3yYEeHHUS] CBOWCTB (YHKIMH W
NOCTPOEHUS TpahUKOB.

V-10. IlpumeHsTP TPOU3BOAHYIO IS  TPOBEACHHUS  MPUOIMMKEHHBIX
BBIYMCIICHUM, pElaTh 3aJadyd MPUKIAJHOTO XapakTepa Ha HaXOXKICHUE
HanOOJILIIEr0 U HAUMEHBIIErO 3HAUYCHHUS.

V-11. BpuucIaTh B NOPOCTEHINIMX CAydYasX IUIOMATA W OOBEMBI  C
VCITOJIB30BAaHUEM ONPEIEIEHHOI0 UHTETPaa.

V-12. Pemartb  panMoHaJdbHBIC,  I[IOKa3aTeJIbHBbIC,  JIOrapuPMUUEcKue,
TPUTOHOMETPUUECKUE YPABHEHHUSI, CBOJSUIMECS K JIMHEHHBIM M KBaJpaTHbIM, a
TaK)K€ aHaJIOTUYHbIE HEPABEHCTBA U CUCTEMBI.

V-13. Ucnonb3oBaTh rpaduuecKkuii METOJ] pellieHUs] ypaBHEHUN 1 HEPABEHCTB.

V-14. W3o0paxkaTb Ha KOOPJAWHATHOM IUIOCKOCTH pEIICHUS YpaBHEHUH,
HEPABEHCTB U CUCTEM C JIByMsI HEU3BECTHBIMU.

V-15. CoctaBiarh W peliaTh YpPaBHEHUS M HEPABEHCTBA, CBS3BIBAIOIINE
HEU3BECTHBIE BEJIMYMHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIIAIHBIX) 3a/1a4aX.

V-16. Pemare mnpocreiiliie KOMOWMHATOpPHBIC 3ajlaud METOJ0M Tiepedopa, a
TaKXX€ C UCIOJIb30BAHUEM U3BECTHBIX (HOPMYII.



V-17. BbIYucasaTh B MPOCTEHIIUX CIydasX BEPOSITHOCTH COOBITHII Ha OCHOBE
MOJICYETa YHCIIa UCXOI0B.

VY-18. Pacmno3naBath Ha 4epTe)kax M MOJENSAX MPOCTPAHCTBEHHBIE (OPMBI,
COOTHOCHUTH TPEXMEPHBIE 0OBEKTHI C UX OMUCAHUSIMU, H300PAKEHUSIMHU.

V-19. OnuceiBaTh B3aWMHOE pPACIHOJIOKEHHE TMPSIMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE, ApTyMEHTUPOBATH CBOU CYKACHHS 00 3TOM PACIOJIOKECHUH.

V-20. AnanuzupoBaThb B MPOCTEHIIHUX CIy4asX B3aMMHOE pPaCIOJIOKECHHE
00BEKTOB B MMPOCTPAHCTBE.

VY-21. U306paxkaTh OCHOBHBIE MHOTOTPAHHUKH WM KPYTJble Tela; BBIMIOJIHSITH
YEpTEXKHU 0 YCIOBUAM 3a]1a4.

VY-22. Ctpouts npocTteiime cedeHus Ky0a, Mpu3Mbl, MUPaAMHIBI.

V-23. Pemarh IIaHUMETPUUECKUE M MPOCTEHIINE CTEPEOMETPUUECKUE 3a7auu
Ha HaXO0KJ€HUE N'€OMETPUUECKUX BEJIUUMH (JIJINH, YTJIOB, IJIOLaAel, 00BEMOB).

V-24. Ucnonp3oBaTb  HpU  PEIICHUH  CTEPEOMETPUUECKUX  3a4ay
TUIAaHUMETPpUUECKUE (PaKThl U METO/IBI.

VY-25. [IpoBoauTh JOKa3aTeIbHBIC PACCYKICHUS B XO/I€ PEIICHUS 3a/ad.

3HATh:

3-1. 3HaueHne MaTeMaTU4eCKOM HAayKW JUId PEUIECHUs 3a7a4, BO3HUKAIOIINX B
TEOPUH W NPAKTUKE, IIUPOTY U B TO K€ BPEMS OTrPAaHUYECHHOCTH ITPUMEHEHUS
MaTEMaTUYECKUX METOJIOB K aHAJIW3y M MCCIIEIOBAHUIO IPOLIECCOB U SIBIICHUM B
pUPOIE U OOIIECTRBE.

3-2. 3HaHuEe MPAKTUKHA U BOMPOCOB, BO3HMKAIOIIUX B CaMOW MaTe€MaTHKE JJIs
(bopMHpOBaHUS U Pa3BUTUS MAaTEMAaTUUYECKON HAYKH; UCTOPHUIO PA3BUTHUS MOHATHS
YUCla; CO3JaHUS MaTEMaTUYECKOTO aHajiu3a; BO3HUKHOBEHHMS M PpPa3BUTHUSA
re€OMETPUH.

3-3.  VYHuUBEpCaNbHBIA XapaKTEP 3aKOHOB  PA3BUTHS  MAaTEMaTUYECKHUX
paccyXI1eHul; uX MPUMEHUMOCTh BO BCEX 00JIACTSAX UEIOBEYECKOM IEATEIbHOCTH.

3-4. BeposITHOCTHBIN XapakTep pPAa3jIMYHBIX IPOLECCOB OKPYKAKOLIEro MUpa.



1.3.3 [Inanupyemble pe3yJIbTaThl OCBOCHHS YUEOHOTO MpeaMeETa:

OO01mue Ilianupyemble pe3yabTaThbl 00y4eHHUs
KOMIIeTeHIINH Oo0mue JAucuumjinHapHbie

OK 01 Bei6bupars - TOTOBHOCTh K TPYZYy, OCO3HAHHE LIEHHOCTH MAacTEpPCTBa, | -BJIaJlcTh METOJaMM JOKa3areiabCTB, aJrOpUTMAaMU PELICHUS
CIOCOOBI perIeHUs Tpynoiooue; 3a1a4; yMeHHe (GOPMYJIUPOBATh OMNPENCICHUS, aKCUOMBI M
3a1a4 - TOTOBHOCTbH K aKTHBHOﬁ OCATCIIBHOCTHU TGXHOHOFHHGCKOﬁ TeOpeMbI, HpI/IMeHSITB Hux, HpOBO[[I/ITB JOKA3aTCIIBHBIC
HpO(beCCHOHaHBHOﬁ u COL[I/IaJIbHOﬁ HaIIpaBJICHHOCTH, CHOCO6HOCTB pacCyKaACHuA B XO0AC PCIICHUSA 3a1a4;

ACATCIIBHOCTHU I/IHI/IIII/II/IpOBaTI), HJIaHI/IpOBaTI) n CaAMOCTOATCIIBbHO | - YMGTI) OHepI/IpOBaTB IIOHATHUAMU:. CTCIICHbL 4YHCIIA, norapmbM
INPUMCHUTCIIbHO K BBITIOJIHATD TaKYHO ACATCIIBHOCTD, qucia, YMCHHC BBITIOJIHATH BBIUHUCIICHUC 3HAYCHUHN u
pa3IUYHBIM - HMHTEpeC K pa3auyHbIM cdepaM MpodecCHOHATBHON | TpeoOpa3oBaHUs BBIPAKEHHN CO CTEMEHSAMH M JiorapupMamH,
KOHTCKCTaM JACATCIIbHOCTH, Hp606pa3OBaHI/I$I ,I[pO6HO-paI_II/IOHaJ'IBHBIX BLIpa)KeHHﬁ;

OBnanenue YHUBEpPCAIbHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 0a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENbHO (HOPMYJIHUPOBATh U AKTYaIU3HPOBATH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK WU OCHOBAHHS
JUTISL CpaBHEHUS, KiTacCu(UKAIMU U 0000IIECHHMS;

- OTPEENATh IeNU ACSITeTbHOCTH, 337aBaTh MapaMeTpbl U
KPUTEPHUU UX JIOCTHIKCHUS;

- BBIBJIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEYHUS B
paccMaTpuBaeMbIX SBJICHUSX;

- BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OIEHUBATh
COOTBETCTBUE PE3YJIbTATOB IIE€TsAM, OIICHUBATh PHUCKU
MOCITIEACTBHM JIEATEINHHOCTH;

- pa3BUBaTh KpPEATUBHOE MBINUICHUE TPU PEHICHUH
YKU3HEHHBIX TTPO0IIeM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BJIAAeTh HaBBIKAMH Yy4eOHO-UCCIIEOBATEIBCKON U
MPOEKTHOH  JCSITENLHOCTHA, HAaBBIKAMH  pa3pelieHus
npobiewm;

y4eOHBIMU

- yMeTb  ONEpUpOBaTh  MOHATHAMHU:  palHOHAJIbHBIC,
UPpaLMOHAJIbHBIE, [I0Ka3aTeNbHBIE, CTEIICHHBIE,
jgorapuMuyeckue,  TPUTOHOMETPUUECKHE  YPaBHEHUSI U

HEPAaBEHCTBA, X CUCTEMBI;
- YMETb OIEpUpOBaTh MNOHATUSIMM: (QYHKIUS, HEIpepbIBHAs
¢GyHKUMSA, TpPOM3BOJHAs, IMEepBOOOpa3Has,  OMNpeAeTCHHBIN
UHTErpai; yMeTb HaXOAWTh MPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKIMH, UCTIONB3Ysl CHpPaBOYHBbIE MaTepHalIbl; MCCIEIOBATH B
MPOCTEHIINX Cay4yasX (QYHKIMM Ha MOHOTOHHOCTb, HAaXOJUTh
HauOoJbIINEe M HAUMEHbIIME 3HAueHUs (YHKUUH; CTPOUTH

rpa@ukd  MHOTOWIEHOB C  HCIIOJIb30BAaHHMEM  amrmapara
MaTEMAaTUYECKOTO aHalln3a; IPUMEHATh NPOU3BOAHYIO IIpH
pelieHnyd  3ajad = Ha  JIBWKEHHWE;  peliath  IPaKTHKO-

OPUEHTHUPOBAaHHBIC 3aJ]aud Ha HAWOOJBIINE W HaUMEHbIIHNE
3HAuUEHUs, HA HaXOXKJACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- yMeThb ONEpUpOBaTh MOHATHSIMU: palHOHAIbHAS (QYHKIMS,
MoKa3aTeabHas byHKIHS, CTEIEeHHas byHKIHS,
aorapudmuueckas (yHKIMs, TPUTOHOMETpPHUYECKHE (YHKIIUH,
oOparHble (GYHKIUH; YMEHUE CTPOUTh TpaduKU H3YUEHHBIX
(GyHKUMH, MCIIONB30BaTh TPaQUKH MPH M3YYEHHH IPOIECCOB U
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- BBIABIIATD MMPUIUHHO-CJIICACTBCHHBIC CBA3HU u
AKTyaJIM3upoBaTh 3ajJdady, BbIIBUI'aTb THUIIOTEC3y €€
pelmiCHusA, HAXOAUTb AapPrymMCeHTLBI JIA OOKAa3aTCJIbCTBA

CBOMX YTBEP)KICHHM, 3a/JaBaTh MMapaMeTpbl U KPUTCPUHU
peleHus;

- aHAJIM3UPOBATH IOJYYCHHBIC B XOJC PCEIICHHS 3aJa4u
pe3yNbTaThl, KPUTHUYECKUA OILIEHWBATh MX JOCTOBEPHOCTb,
IIPOrHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

-- yMETh NEPCHOCUTHh 3HAaHUS B TIIO03HABATCIBHYI U
IIPAKTHUYECKYIO 00JaCTH KU3HEACATCIIbHOCTH,

- YMETh MHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBUIBHTaTh HOBBIC WJCH, NpeIjiaraTh OPHTHHAIBHBIC
MOJIXOJIbI U PEIICHUS;

U CIIOCOOHOCTh MX HCIIOJIL30BAaHMS B IMO3HABATEILHON MU
COILIMAJILHOM MPAKTUKE

3aBUCUMOCTEH, MpH pelIeHUuH 3a7ad U3 JPyrux Yy4eOHBIX
IPEeIMETOB U 33/1a4 U3 PEeabHOM KU3HU; BBIpaKaTh popMylaMu
3aBUCUMOCTH MCIKAY BCIIMYMHAMU,

- YMETh pellaTh TEKCTOBbIE 33/1a4U PA3HBIX TUIOB (B TOM YHUCIIE
Ha NPOLCHTHI, O0JIU U 4aCTHU, HA ABHUIKCHUC, pa60Ty, CTOUMOCTbD
TOBapOB U YCIyr, HAJOTH, 3aJa4d M3 OO0JIaCTH yNpaBICHUS
JUYHBIMU U CEMEHHBIMH (PMHAHCAMH); COCTABISATH BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHUIO 3aJauH,
UCCIIEZIOBATh MIOJIy4eHHOE pertieHue u OIICHUBATh
PaBI0NOI00HOCTH PE3yJIbTATOB;

- YMETh OIIEpUPOBATh MOHATUAMH: CpelHee apudmeTrdeckoe,
MeaMaHa, HauOoIblliee W HaWMEHbIee 3HAueHUs, pa3Max,
JMCIepCcusl, CTaHIapTHOE OTKJIOHEHUE YHCIOBOro Habopa; yMeTh
U3BIIEKATh, MHTEPIPETUPOBATH MH(POPMAIUIO, MPEACTABICHHYIO
B TaOJIMIIaX, HAa qUarpammax, rpadukax, OTpakaroIlyo CBOMCTBA
peaNibHbIX MPOIIECCOB U SBIEHUIL; MPEACTaBIATh HH(DOPMALIHIO C
MOMOIIIbIO TAOJUIl M JUarpamMM; HCCIIEIOBAaTh CTATUCTUYECKHE
JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TpaUyecKuX METOJIOB U
3JIEKTPOHHBIX CPEJICTB;

- YMETb OIEpUpPOBATh MOHATUAMM:
ClIydyallHO€ COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS,
YMEHUE  BBIUMCIATH  BEPOATHOCTh C  HCIOJIB30BAHUEM
rpa@UyecKux METO/I0B; NPUMEHATH (OPMYJbI CIOXKEHUS U
YMHOEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAKTHI U (POPMYIIBI
IIpU pEUIeHUH 3a7ay; OLIEHWBAaTh BEPOATHOCTH pPEAIBHBIX
COOBITHI{; 3HAKOMCTBO CO CIyYaiHBIMH BETUYMHAMU, YMEHUE
MIPUBOJIUTh MPUMEPHI TPOSIBICHUS 3aKOHAa OOJBIIMX YHCENl B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMCTHb OIICpHUPOBATH MOHATHAMHU: TOYKA, IpsAMadA, IMIOCKOCTb,
MPOCTPAHCTBO, ABYTPAHHBIM Yroj, CKpEIIMBAIOLIUECsS MpsIMBbIE,
MapalJICJIbHOCTE U NEPIICHAUKYIAPHOCTD IMMPAMBIX U HHOCKOCT@P'I,
YroJd MEXAY MNPSIMBIMHU, YroJl MEXIy IpsIMOM M IIOCKOCTBIO,

CIIy4alHBbI ONBIT U
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YroJl MEX]y TUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JI0 IUIOCKOCTH,
paccTosiHie MEKIY IPSIMBIMU, PACCTOSHIE MEXTY TUIOCKOCTSIMU;
YMEHHUE UCMOJIb30BaTh MIPH PEIICHUH 337a4 U3y4YeHHbIE (DAKThI U
TEOpPEMbI TUIAHUMETPHH; YMCHHE OIICHUBATh pa3Mepbl 0ObEKTOB
OKPY’KaIOIIEero MUPA;

- yMeThb ONEpHpOBATh MOHATUSAMHU: MHOTOTPAHHUK, CCUCHHE
MHOTOTpaHHHUKa, KyO, NapajUleNienure]), Npu3Ma, MNHpaMuja,
¢durypa W TIOBEPXHOCTh BpAIICHUS, IWIUHIAP, KOHYC, Ilap,
chepa, ceueHuss (UTYpPBHI BpAMICHUS, TUIOCKOCTH, Kacaromiasics
cdepsl, MUIUHIPA, KOHYCA, IJIONIAb TOBEPXHOCTH MHUPAMHUIBI,
NpU3MBI, KOHYCa, LHWJIMHIpPA, TUom@anb cdepbl, o0beM Kyoa,
NPSMOYTOJIBHOTO — TapaJUIeieNuIea, MUPAMUIbI, PU3MBI,
IWIMH/Ipa, KOHYCa, [Iapa; YMEHHE W300pakaTh MHOTOIPaHHHUKH
¥ TIOBEPXHOCTU BPAIICHUS, UX CEYCHHUS OT PYKH, C MOMOIIBIO
YCPTCIKHBIX HMHCTPYMCHTOB M OJICKTPOHHBIX CPCACTB; YMCHHUC
pacrio3HaBaTb ~ CUMMETPHIO B IIPOCTPAHCTBE,  YMCHHE
Ppaciio3HaBaThb IMPaBUJIbHBIC MHOT'OI'PAaHHUKH

- YMETh ONEpPHPOBaTh MOHSATHSIMH: JIBH)KEHHE B NPOCTPAHCTBE,
moA00HbIE (PUTYPBI B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOIICHHE
IUIoIaAe TMOBEPXHOCTEH M 00BEMOB MOMOOHBIX (GUryp mpH
pelIeHIH 3a/1a4;

- YMETh BBIYMCIISATH T€OMETPHUYECKHE BEIUYMHBI (UIMHA, YTOJ,
wiomaab, O00BeM, IUIOMAAb  TOBEPXHOCTH),  HCIIOIB3YS
U3y4eHHBIE (POPMYJIIBI H METOIBI;

- YMETb ONEPUPOBATh IIOHATUAMH: IPSAMOYIOJIbHAs CUCTEMaA
KOOPJIMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKIIPHOE TPOU3BEICHUE, YToJl MEXIY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEJICHHE BEKTOpa HA YHCIO; HAXOIUTh C
MTOMOIIBI0 U3YUYEHHBIX (OPMYJT KOOPJIMHATHI CEpEHBI OTPE3Ka,
paccTosTHHE MEXy ABYMS TOUKAMH;

-yYMeTh BBIOMPATh MOAXOAAIINN N3YYEHHBIH METOJ JUIsSl PEeLICHUS
3a7a4u, pacno3HaBaTh MaTeMaTH4eCKue (aKThI u




MaTeMaTUYeCKUE MOJEIU B MPUPOAHBIX U OOILIECTBEHHBIX
SBJICHUAX, B HCKYCCTBE; YMEHHE NPHUBOJUTH IPUMEpPHI
MaT€MaTHYECKUX  OTKPBITUA  POCCUHCKOM UM MHPOBOH
MaTEeMaTHYECKON HAYKH.

-yMEThb OIEpPUPOBaTh IOHATUSAMU: OIPEACIEHUE, aKCUOMa,
TEOpeMa, CJIEICTBUE, CBOMCTBO, IPU3HAK, JIOKA3aTelbCTBO,
paBHOCWIBHBIE  (OPMYJIMPOBKM; yMEHHE  (OPMYJIUPOBATH
o0paTHOE M IPOTUBOIIOJIOKHOE YTBEP)KICHUE, IPUBOJUTH
IPUMEPBI u KOHTPIIPUMEDBI, UCIIOJIb30BaTh METOJ
MaTeMaTUYeCKOM  MHIYKUUHM; I[POBOJUTH  JOKa3aTEJIbHbIE
paccyXAeHUsl MpU pelIeHUU 3ajad, OLEHUBATh JIOTUYECKYIO
IIPABUJIBHOCTD PACCyXKICHUM;

- YMETh ONEPUPOBATh MOHATUAMHU: MHOXKECTBO, [TOJIMHOXKECTBO,
olepanuy HaJl MHO’KECTBAMU; YMEHHUE UCIIOJIb30BATh TEOPETUKO-
MHO>KECTBEHHBIN armapar JUisi OlMCaHUs PEANIbHBIX TPOLECCOB U
SIBJICHUH IpU pEIIeHUH 337a4, B TOM YHCIE U3 APYTUX YUeOHBIX
MIPEIMETOB;

- YMeTh ONEepUPOBAThH MOHATUSAMU: Tpad, CBA3HBIN rpad, 1epeso,
LUKI, rpad Ha IUIOCKOCTH; YMEHHE 3a/aBaTb M ONMCHIBATh
rpadbl pa3IMYHBIMM CIOCOOAMU; MCIOJIB30BaTh Tpadbl IMpH
pelIeHnH 3a/1ay;

- yMeTb CBOOOJHO OIEpUPOBaTh MOHATUSIMH: COYETaHUE,
MepECTaHOBKA, YHCIIO COYETAHUM, YHUCIIO MEePECTAaHOBOK; OMHOM
HploTOHa; yMmeHue NpUMEHATh KOMOMHATOpHblE (AKTBI H
paccyXaeHus UIsl pelIeHus 3a/1ay;

-yMETb ONEPUPOBATh MOHATUSMHU: HATYPAJIBHOE YHUCIO, LEN0E
YUCJIO, OCTAaTOK 10  MOJAYJIK, PANMOHAIBHOE  YHCIIO,
MppalMOHAIBHOE YHCJIO, MHOXKECTBA HATypPajbHBIX, ILIEJBIX,
palMOHAaIbHBIX, IEUCTBUTENBHBIX YMCEN, YMEHUE HCIOJb30BaTh
NPU3HAKK JETUMOCTH, HaMMEHBIIMK OOIMi JenuTens WU
HauMeHblIee oluiee KpaTHoe, anropuT™ EBkinia npu pemeHuu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMHU NO3UIMOHHBIMH CHCTEMaMH
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CUUCIICHUS;
- YMeTh CBOOOJHO ONEpUPOBATh HMOHATUSAMH: CTEIEHb C LEJIBIM
MoKa3aTeseM, KOPEHb HaTypaJbHOW CTENEHHU, CTENeHb C
palMOHAIBHBIM IIOKa3aTelIeM, CTENeHb C JAeHCTBUTEIbHBIM
(BemIecTBEHHBIM) TIOKa3aTeleM, JiorapudM 4mcla, CHUHYC,
KOCHHYC U TAaHI'€HC IIPOU3BOJIBHOIO YUCIIA;

- YMETh ONEPHUPOBATH MOHSATHIMH: TOXKIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa ypaBHEHUN
U HEPaBEHCTB, PaBHOCWJIBHOCTh YpaBHEHUH, HEPABEHCTB W
CHCTEM, palUOHAIbHbIE, HWpPpalMOHAIbHbIE, IIOKa3aTelbHbIE,
CTETICHHBIE, JorapupMUUECcKue, TPUTOHOMETPHUUYECKHE
YPaBHEHMsI, HEpPAaBEHCTBA U CHUCTEMbl; YMEHHE pelaTh
YpaBHEHHS, HEPAaBEHCTBA M CHUCTEMbI C TOMOUIBIO Pa3IMYHBIX
IPUEMOB; pellaTb YpPaBHEHUsS, HEPABEHCTBA M CUCTEMBI C
napaMeTpoM; IIPUMEHSTh YPaBHEHHUs, HEPABEHCTBA, UX CHCTEMBI
JUIS pelIeHUs MaTeMaTHYeCKMX 3a/lad U 3a/ady U3 pa3IMyHbIX
oOjacTell HayKu U peaJibHOM JKHU3HH;

-yMeTb CBOOOJIHO ONEpUpPOBaTh MOHATUAMHU: rpaduk QyHKIUH,
oOpaTHast pyHKIMs, KOMIIO3ULIUS (PYHKIMH, TUHEHHAsT QyHKIHS,
KBaJpaTHYHas (QYHKUUS, CTEMEeHHas (QYHKUUS C  LeEJbIM
MOKa3zarejaeM, TpPUTOHOMETpUueckue (QyHKIUM, oOpaTHbIE
TPUTOHOMETPUUYECKHE ¢byHKIMN, HoKa3aTenbHas u
agorapumuueckas (QyHKIMM, YMEHHE CTPOUTh Tpaduku
(GyHKIMH, BBITOTHATH TpeoOpa3oBaHus TpapuKoB (QyHKIIHIA;
YMEHHE WCIOJb30BaTh rpaduku GYHKOUHA Ui U3yYSHHS
MPOIIECCOB M 3aBHCUMOCTEH NpU pelIeHHH 33734 U3 JPYyTrux
y4eOHBIX TMPEIMETOB H W3 pPEaJbHOH IKM3HH, BBIPAKAThH
(opMynIaMu 3aBUCUMOCTH MEXK]Ty BETHUYUHAMU;

yMEHHE CBOOOJHO  ONEpUPOBaTh MOHATHSAMH:  YETHOCTh
GyHKIMH,  TEPUOJMYHOCTh  (PYHKUUH,  OrpPAaHHMYEHHOCTb
(GyHKIIMM, MOHOTOHHOCTh (QYHKIHUH, O3KCTpeMyM (QYyHKIUH,
HauOoJsiplllee M HauMeHblllee  3HAaYeHHs  (QYHKIMH  Ha
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MIPOMEKYTKE; YMEHUE IIPOBOANTH HCCIeI0BaHNE (PYHKIINH;
yMEHHE HCIOJIb30BaTh CBOMCTBA M Tpadukd (QyHKUMHA s
pelleHrs YypaBHEHUI, HEPAaBEHCTB M 3aJad C IapaMeTpaMu;
n300paxaTh Ha KOOPJAWHATHON IJIOCKOCTH MHOXKECTBA PELICHUM
YpaBHEHUI, HEPABEHCTB U UX CUCTEM,;

-YMETH CBO6OI[HO OICprUpoOBaATH INOHATUAMMU:
IOCICa10BAaTCIIBHOCTD, apI/I(l)MeTI/I‘-IeCKaSI nporpeccusd,
ICOMCTpHUUCCKaA Iporpeccus, OECKOHEYHO Y6LIBaIOH_Ia$I
TCOMETPpHUICCKAA Imporpeccus; YMCHUC 3aJaBaTb

II0CJIEJOBATEILHOCTH, B TOM YHCIIE C IIOMOIIBI0 PEKYPPEHTHBIX
opmyur;

- YMETb ONEpUpPOBaTh MOHATUAMHU: HENPEPHIBHOCTb (DYHKIUH,
acHMIITOTHI Tpaduka QYHKIUHU, NIEpBas U BTOpasi MPOHU3BOHAS
(GyHKIMH, TEOMETPUYECKUM U (PU3NYECKUN CMBICI ITPOU3BOIHOM,
nepBooOpa3Has, ONpEIENICHHbI MHTErpajg; yYMEHHE HaxOoJIuTh
acUMIITOTBl  rpadpuka  (YHKIMH;  yMEHHE  BBIYUCIATH
MIPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
(GyHKUMH, HAXOAUTh YpaBHEHHE KacaTeNbHOW K TIpaduKy
byHKIIY;

YMEHHME UCIOJb30BaTh IPOMU3BOJHYIO JUISI  HCCIEIOBaHUS
GyHKUIMH, A8 HAXO0XKAEHUS  HaWIyyllero pelieHus B
NPUKIAJHBIX, B TOM 4YHCIIE COLMAIBHO-DKOHOMHYECKHX U
(u3nuecKrx 3ajavax, 1Jis ONpeAeeHUs] CKOPOCTH U YCKOPEHUS;
HaXOJUTh IJIOUIaJ U 00BEMbl (PUTYp C MOMOIBIO MHTErpaa;
MPUBOJIUTE MPUMEPbl MaTeMaTUYECKOTO MOJIEIMPOBAHUS C
MOMOIIIBIO JH(epeHIInanbHbIX YpaBHEHUH;

- yYMeThb ONEpUpOBATh TMOHATUSMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE UHMCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO 4Hcia, (opma 3amucd KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TpPUTOHOMETpHUYECKass M anreOpanyeckas);
yMeTb  MPOU3BOJAUTH  apudMeThyeckue  JEHUCTBUS  C
KOMIUIEKCHBIMH YHMCJIAMHU; TPUBOJUTH MPUMEPHI UCIOIb30BAHUS
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KOMIUIEKCHBIX YHCEN,
- yMeTb CBOOOJHO OIEPUPOBATH IMOHATHSMU: CpeJHEe
apupMeTHuecKoe, MeauaHa, HauOoIbIIee ¥ HAaUMEHbIIee
3HAa4YeHHUs, pa3Max, JUCIEPCUs, CTAHJAPTHOE OTKIOHEHHUE JUIs
ONMCAaHUSA  YHMCIOBBIX  JIaHHBIX;  yYMEHHME  HCCIIEN0BaTh
CTaTUCTUYECKUE JaHHble, B TOM YHUCIE C [PUMEHEHUEM
rpadM4ecKux METOJIOB M D3JIEKTPOHHBIX CPEACTB; rpaduyecKu
UCCIIeI0oBaTh COBMECTHBIC HAOJIIOJICHHS C MOMOUIbIO JTUarpamMm
paccernBaHys U JIMHEWHOW PErpeccuu;

- YMETb HaxOIHUTb BEPOSATHOCTH COOBITMH C HCIIOJIb30BaHUEM
rpauyecKux METOJOB; MPHUMEHSTh JJs pelleHus 3aaady
(bopMyJbl CIOKEHHsI U YMHOXKEHHsSI BEpOATHOCTEH, (opmyiy
NOJTHOM BeposATHOCTH, (opmyny bepHymnn, komMOWHATOpHBIE
GbakTel M (QOpPMYINbI; OLEHUBATb BEPOSTHOCTU pPEATbHBIX
COOBITUH; yYMEHHE OIEpUpPOBaTh IOHATUAMHU: CIydyailiHas
BEJIMYMHA, pACHpEesiCHHEe BEpOATHOCTEH, MaTeMaTH4ecKoe
O’KHMJIaHHE, TUCIEPCUs U CTAaHJIAPTHOE OTKJIIOHEHUE CIy4YalHOU
BEJIMYMHBI,  (YHKIMHM  pacnpeiereHus U IUIOTHOCTH
PaBHOMEPHOTO, NI0Ka3aTeIbHOTO u HOPMAaJIbHOTO
pacnpeneneHuil; YMEHHE HCIOJb30BaTh CBOMCTBA M3YUYEHHBIX
pacnpeeneHuil A peleHus 3a1a4; 3HaKOMCTBO C MOHSATUSAMU:
3aKOH OOJIBIIMX YHCEN, METOABI BBIOOPOYHBIX HCCIIEIOBaHUIL;
YMEHHE NPUBOJUTH MPUMEPHl MNPOSBICHUS 3aKOHA OOJBIINUX
qucen B IPUPOTHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMeThb CBOOOJHO OINEpPUPOBaTH MOHATUSIMH: TOYKA, MpsMas,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JydY, IIJIOCKMH yroul,
JIBYI'PAaHHBIA yroJ, TPEXI'PAHHBIA YIoJ, IEpPEeCEeKarolnecs,
NapajuleJIbHbIE U CKpELIMBAIOLIMEC NIPSIMbIE, TAPAJUIEIBHOCTD U
MEPHEeHIUKYJSIPHOCTh NPSIMBIX U IJIOCKOCTEH, Yrol MEXIy
HNPSMBIMH, YTOJl MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSIMU; YMEHHE HCIOIb30BaTh NPU pEIIeHUH 3aaady
U3ydyeHHble (akThl M TeOpeMbl IJIAaHMMETPUHU; yMEHHe
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OLIGHUBATh pa3Mepbl OOBEKTOB B OKPY)KAIOLIEM MHpPE; YMEHHE
OIIepUPOBAThH HOHATHAMMU: MHOI'OI'PaHHUK, CeueHue
MHOTOTpaHHHUKA,  NPAaBWIBHBIA  MHOTOTPaHHHUK,  IpU3Ma,
nupamuza, Gpurypa u noBepxHOCTb BpALLCHUs, [IUIUHIP, KOHYC,
map, cdepa, pa3BepTKa IOBEPXHOCTH, CEYEHUS KOHyca W
LWIMH/PA, NapajulesbHble OCH WIM OCHOBAHMIO, CEYEHHUE I1apa,
IUIOCKOCTb, Kacaromasica cdepbl, HUIMHIpPA, KOHYCa; yMEHHE
CTPOUTH C€YEHUE MHOTOI'paHHMKA, U300pakaTh MHOIOI'PAaHHUKH,
(Guryphl ¥ TOBEPXHOCTH BpAILEHUS, UX CEYCHUS, B TOM YHCIE C
IIOMOILBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHATh CBOICTBA
reOMETPUUECKUX (QUTYp, CaMOCTOATEIbHO (POPMYIUPOBATH
OlpeNieNIeHus] U3ydyaeMbIX (uUryp, BBIIBUTaTh THMIIOTE3Bl O
CBOWCTBaX M MPU3HAKAX T€OMETPUYECKUX (PUTYpP, 0OOCHOBHIBATH
WIM OHpoBeprarb MX; YMEHHE IPOBOJAUThH KIIACCH(DUKAILINIO
¢buryp mo pasmMYHBIM TNPHU3HAKaM, BBIIOJIHITH HEOOXOAMMEIE
JIONIOJTHUTENbHbIE TOCTPOCHMUS,

-yMeTh CBOOOJIHO ONEPUPOBATH MOHATHUAMHU: IUIOMIAIL (UTYDBHI,
o0beM (Urypbl, BeJIWYMHA YIJIa, PACCTOSIHME OT TOYKH [0
IJIOCKOCTH, PACCTOSTHUE MEX]y HPSIMBIMHU, PACCTOSTHUE MEXIY
IUIOCKOCTSIMHM,  IJIOLIaJb  CQephl, IUIOMAAb I[OBEPXHOCTH
NUpaMHbl, TPU3MbI, KOHyca, LMIUHApa, o00beM KyoOa,
OpSAMOYTOJIBHOTO — HapajUleNienunesa, MUPaMUibl, PU3MBI,
UWIMHIpa, KOHyCa, IIapa; yMEHHE HaXOJAUTh OTHOIIEHUE
00BbEMOB MOAOOHBIX QUTYD;

- yMeThb CBOOOJHO ONEPUPOBATh TMOHATUSIMHU: JIBHJKEHHE,
napajjieNIbHbli  MEPeHoC, CUMMETpPHs Ha IUJIOCKOCTU U B
MIPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue MOI00Hs, MOJA0OHbBIE
¢burypsl; yMeHue pacro3HaBaTh paBHbIe M MOJ00HBIE (PUTYDHI, B
TOM 4YHCI€ B TMPUPOAE, HCKYCCTBE, apXUTEKType; YMEHHUE
UCIOJb30BaTh  TEOMETPUUYECKHE  OTHOUICHHUS,  HAaXOJIUTh
reoMeTpUUYecKre BeJINUUHBI (JUIMHA, YToJl, TUI0IIalb, 00BEM) MPHU
pelIeHNH 3aJia4 U3 JAPYTUX y4yeOHBIX MPEAMETOB M U3 peaJbHOM
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KU3HU;
- YMeTb CBOOOJHO ONEpUPOBATh MOHATUAMU: IPSIMOYTOJIbHAs
CUCTEMA KOOpJIUHAT, BEKTOP, KOOPIMHATHl TOYKH, KOOPAMHATHI
BEKTOPa, CyMMa BEKTOPOB, IPOM3BEICHHME BEKTOpAa Ha YHCIIO,
pasiioKeHne BeKTopa Mo 0a3ucy, CKalsIpHOE IPOHU3BEICHHUE,
BEKTOPHOE IIPOM3BEACHHE, YIOJd MEXAYy BEKTOpaMH; YMEHHUE
HCII0JIb30BaTh BEKTOPHBINA U KOOPAMHATHBIN METOA ISl PELLIEHUs
IeOMETPUUECKUX 33734 U 3a/ad JAPYIHMX y4eOHbIX NpPEeAMETOB;
OIEpUpPOBaTh MOHATUAMU: MaTpula 2x2 u 3x3, ompenenuresb
MaTpHULbL, FEOMETPUUECKUNA CMBICII ONIPENETIUTENS;

- yYMETb MOJEIMpPOBaTh pEallbHblE CHUTYallud Ha S3bIKE
MaTEMAaTHUKH; COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPABCHCTBA
U UX CHCTEMBI 110 YCIIOBHUIO 3a/la4M, UCCIEI0BAaTh TOCTPOCHHbIE
MOJIENH c HCII0JIb30BAHUEM anmnapara anreOpsl,
UHTEPIIPETUPOBATD MIOJTyYEHHBIN pe3yJibTarT; CTPOUTH
MaTEMAaTHUYECKUE MOJIEIHU C TIOMOIIBIO T€OMETPUYECKUX ITOHATUI
U BEJIMYUH, pellaTh CBSA3aHHBIE C HUMHU NMPAKTUYECKUE 3a7auu;
COCTaBIATh BEPOSATHOCTHYIO MOJENb W HWHTEPIPETUPOBATH
MOJIYYEHHBIN  pe3yNbTaT; pelarh NpUKIAgHbIe  33Ja4u
CpPEICTBAMM  MAaTE€MaTH4YEeCKOro0 aHaliu3a, B TOM 4HCIE
COLMAJIBHO-9)KOHOMHUYECKOTO U (PU3UUECKOr0 XapaKTepa;

- YMEHHE BBIOMpaTh MOAXOIAIIMNA METOJ AJIs pPelIeHUs 3a/lauH;
MMOHMMAaHUE 3HAYMMOCTH MaTEeMaTHKU B U3yUYEHUU MPUPOAHBIX U
OOIIIECTBEHHBIX NPOIECCOB U SBJICHUMN; YMEHHE paclio3HaBaThb
MPOSIBIICHUE 3aKOHOB MAaTeMaTHMKH B HCKYCCTBE, YMEHHUE
MIPUBOJUTH IPUMEPBI MATEMATUUECKUX OTKPBITHIM POCCUIICKON 1
MHPOBOM MaTeMaTHYECKON HAyKH

OK 02 Ucnonn3oBath
COBpEMEHHBIC CPEJICTBA
MOMCKA, aHaIu3a 1
HWHTEPIIPETAIIHH
uHpOpMalnH, U

B obnactu 11eHHOCTH HAY4YHOT'O MMO3HAHMS:

-c(hopMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH M OOILECTBEHHOM
NPAKTUKK, OCHOBAHHOTO  HA  JUAIOre  KYJbTYp,
CIOCOOCTBYIOLIIETO  OCO3HAHUIO  CBOETO  MecTa B

- yMeThb ONEpUpOBaTh MOHATHSIMU: palHOHAIbHAS (QYHKIMS,
MoKa3aTeabHas byHKIHS, CTEIEeHHas byHKIHS,
aorapudmuueckas (yHKIMs, TPUTOHOMETpPHUYECKHE (YHKIIUH,
oOpaTtHble (GYHKIUH; YMEHHE CTPOUTh TpaduKU H3YUEHHBIX
(GyHKUMH, MCIIONB30BaTh TPaQUKH MPH M3YYEHHH IPOIECCOB U
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nH(pOPMALMOHHBIE
TEXHOJIOTUH JUIS
BBITTOJIHEHUS 3a/1a4
npodeccHoHaIbHON
JeATeIbHOCTH

IIOJIMKYJIbTYPHOM MUDE;

- COBEpILICHCTBOBAaHUE S3bIKOBOM M  YUTATEIIbCKOMN
KYJIBTYPBI KaK CpEICTBA B3aUMOJICHUCTBUS MEXIY JIIOAbMU
Y [I03HAHUS MUDa;

- OCO3HAaHME [IEHHOCTH HAY4YHOM  JEATEIIBHOCTH,
TOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO U
UCCIIEN0BATEIBCKYI0 JIEATEIbHOCTh WHAMBUAYAJIBHO U B
rpynme.

OBnagenue YHUBEpCaIbHBIMU y4eOHBIMU

HI03HABATEIbHBIMH JCHCTBHIMHU:
B) pabota ¢ napopmarmei:

- BJIAACTb HAaBbBIKAMU IIOJTYYCHHS PIH(bOpMaI_II/II/I u3
HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCyHICCTBJIATL  IIOUCK, aHalu3, CHUCTCMATHU3AlUIl0 U

MHTEpIpEeTannio HHGHOPMAIMK PA3IMYHBIX BHIOB U (popm
IPECTaBICHHUS;

- CO3[aBaTh TEKCThl B DPA3JIMYHBIX (opMarax € y4eTOM
Ha3HaueHUs: MHPOpPMAllMM W  LEJNEeBOM  ayAuTopuw,
BbIOMpass oONTHUMalbHyI0 (opMy TMpeAcTaBiICHUS U
BU3yaIU3aluy;

- OLIEHUBATh JOCTOBEPHOCTh, JIETUTUMHOCTh UH(OPMALINH,
€€ COOTBETCTBUE IPaBOBBIM M MOPAJIBbHO-3THUECKUM

HOpMawm;
- WCIONB30BaTh  CpeACTBA  MHPOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUIl B pelieHnn

KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTaHH3AI[MOHHBIX
3a/1a4u ¢ coOJII0IEHNEeM TPEOOBAHHUIN dSPTOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEKEHHS, MPABOBBIX

U OJTUYECKUX  HOPM, HOpPM  HMH(OPMALIMOHHOU
0e30I1acHOCTH;
- BIIAACTH HaBbIKAMH paCHO?;HaBaHHSI nu 3aIIUTHI

uHpopManuu, HHHOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH

3aBUCUMOCTEH, MpH pelIeHUuN 3aad U3 JPyrux Yy4eOHBIX
IPEIMETOB U 3aJlad U3 pealbHOH XKHU3HH; BbIpakaTh (HhOpMyIaMU
3aBHCUMOCTH MEX/y BEJTUUYNHAMH;

- YyMETh ONEPUPOBATH MOHATHSAMM: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHUE, ypaBHEHUE, HEPABEHCTBO, CUCTEMA ypaBHEHUM
U HEPaBEHCTB, PAaBHOCWJIBHOCTb YpaBHEHUH, HEPABEHCTB H
CUCTEM, pallMOHAJIbHbIE, HppallMOHAIbHbBIE, IIOKa3aTEIIbHBIE,
CTETIEHHbIE, JgorapupmMuyUecKue, TPUTOHOMETPUUYECKHE
ypaBHEHHSI, HEPABEHCTBA U CUCTEMBI, YMETh pelIaTh YpaBHEHUS,
HEpaBEHCTBA U CHUCTEMbI C IIOMOUIbIO PA3JIMYHBIX IPUEMOB;
pelars ypaBHEHHs, HEPAaBEHCTBA M CHCTEMbI C I[apaMETPOM;
IPUMEHSATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJISl PELLICHUS
MaTeMaTHYECKUX 3ajJad M 3a/1a4 U3 Pa3JIMYHbIX 00JIacTel HayKu
U peasibHO! )KU3HH;

- yMeTb CBOOOJHO ONEpPUpPOBATh IOHATUSIMHU: JIBUJKEHUE,
HapajjeNbHbld  MEePEeHOC, CUMMETpPHs Ha IUIOCKOCTM U B
MIPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHue MOI00HUs, MMOJA0OHbBIE
¢burypsl; yMeTb pacro3HaBaTh paBHble M MOJ00HBIE (PUTYpPHI, B
TOM 4HCI€ B TPUPOJIE, HUCKYCCTBE, apXUTEKType; YMETh
UCMOJIb30BaTh ~ T€OMETPUUYECKHE  OTHOUICHUS,  HAaXOJIUTh
reoMeTpUUYECKrEe BEIUUHHBI (JUIMHA, YToJl, IUI0IIa (b, 00BEM) MIPU
peLIeHnH 3ajjad U3 JAPYrHX Y4eOHBIX MPEIMETOB U U3 pealbHOM
KU3HH
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OK 03 I[InanupoBath u
peanr30BhIBATH
coOCTBEHHOE
poeCCHOHATILHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATEIbCKY IO
JICSITEIIBHOCTD B
npoheCCUOHATLHON
cdepe, UCTIOIb30BaTh
3HaHUS 110 PUHAHCOBOM
PaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYyaIHsIX

B o0nactu 1yXOBHO-HPAaBCTBEHHOTO BOCTIMTAHUS:

--  c(OpMHUPOBAHHOCTb  HPABCTBEHHOI'O  CO3HAHUA,
TUYECKOTO IIOBEACHUS;

- CIIOCOOHOCTH OIICHMBATh CHUTYallMl0 U TMPUHUMATh
OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICh HAa MOpaIbHO-
HPaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JINYHOTO BKJIaJa B IIOCTPOCHHUE YCTOMYMBOIO
Oyay1uero;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMUTEISAM U (WIIN)
JpYTUM 4JI€HaM CEMbH, CO3JaHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO NPHUHATHUS LIEHHOCTEH CEMEUHOW MKU3HU B
COOTBETCTBUU C TPAIULUIMHU HapoaoB Poccuu;

OsgnajgcHue YHUBEpCATbHBIMHU PeryJISTUBHBIMU
NENCTBUSIMU:

a) caMOOpTaHHU3aIUs:

- CaMOCTOSITEJIbHO  OCYUIIECTBJIATh  IO3HABATEJIbHYIO
NeSATeTbHOCTh,  BBIIBISATH  MPOOJIEMBI, CTaBUTb W

dbopMynrupoBaTh COOCTBEHHBIC 337aul B 00pa30BaTEIbHOMN
JIEATEIIbHOCTH Y KU3HEHHBIX CUTYyalUsIX;

- CAMOCTOSATEIFHO COCTABIIATH IUIaH PEIICHHUs MTPOOIEMBI C
YYETOM AMETIOIIHXCS pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHN;

- 1aBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

croco6cTBOBaTH (HOPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON

SPYAMLIMM B pa3HbIX OO0JACTAX 3HAHWUM, TOCTOSIHHO
NOBBINIATH CBOM  00pa3oBaTeNbHBIH U KYJIbTYPHBIH
YPOBEHB;

0) CAaMOKOHTPOJIb:

HCIIOJIB30BATh MPHUEMBI pe(bﬂeKCI/II/I AJid OUCHKH CUTYyalluu,
BBIOOPA BEPHOT'O PEIICHHUS;

- YMCTh OLCHHUBATH PHUCKH M CBOCBPEMCHHO IPUHUMATDH
pELICHUS 110 UX CHIKCHUIO;

- yMeTb  ONEpUpOBaThb  MOHATHAMHU:  palHOHAJIbHBIC,
UppaLMOHAJIbHBIE, [I0Ka3aTeJIbHBIC, CTECIIEHHEIE,
Jorapu(MUUECKUe,  TPUTOHOMETPUYECKHE  YpaBHEHHUS |

HEPaBEHCTBA, X CUCTEMBI;

- YMEThb ONEpUPOBATH IOHATUSAMH: MHOTOTPAHHMK, CEUEHHUE
MHOTOTpaHHMKa, KyO, Napajuleienuiesn, Ipu3Ma, MUpaMuia,
¢urypa u TOBEPXHOCTh BpAIICHUS, IMJIUHIAP, KOHYC, Imap,
cdepa, ceueHuss QUIypbl BpallleHHs, MJIOCKOCTb, Kacaroulascs
cdepsl, IUINHIPA, KOHYCA, IJIOMIAb MMOBEPXHOCTH MHPAMHIBL,
IOpU3MbI, KOHYCa, LMJIMHIpA, IUomanb cdepbl, o0beM Kyoa,
OPSIMOYTOJIBHOTO  MapajljiesienuIea, NOUPaMUIbl, I[PU3MBI,
LWIMH/pa, KOHyca, 11apa; yMEHHe W300pakaTh MHOTOIpaHHUKH
U MOBEPXHOCTU BpAIICHUSA, UX CEUYEHUS OT PYKH, C IOMOILbIO
YEPTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMETh
pacno3HaBaTb ~ CHUMMETPUIO B IIPOCTPAHCTBE,  YMETh
pacro3HaBaTh IPaBUJIbHBIE MHOTOI'PAaHHUKY;

- yMeTh ONEpUPOBATH MOHATUSIMM: MPSIMOYTOJbHAs CUCTEMaA
KOOpAMHAT, KOOPAWHATHl TOYKU, BEKTOP, KOOPJAUHATHI BEKTOPA,
CKAJIPHOE TIPOM3BENCHHUE, YrOJ MEXKIy BEKTOpaMH, CymMMa
BEKTOPOB, IIPOMU3BEACHHUE BEKTOpa HA 4YHCIO; HaXOAWUTh C
MTOMOIIBI0 U3YUYEHHBIX (OPMYJT KOOPJIMHATHI CEPENHBI OTPE3KA,
paccTosTHUE MEXKIY ABYMs TOUKaMHU
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B) SMOLMOHAJIbHBIN HHTEJUIEKT, MPEATIOJIArAr0 NI
c(OPMHUPOBAHHOCTbD:

BHYTPCHHEH MOTHUBALIMM, BKIIOYAIOIIEH CTPEMIICHHE K
JOCTUKECHHUIO LEJH " ycrexy, ONTHUMH3M,
VMHUIMAaTUBHOCTh, YMEHUE JAEUCTBOBATh, UCXOMASl U3 CBOMX
BO3MO>KHOCTEI;

- OMIIATUM, BKJIIOYAIOIIEH CHOCOOHOCTh IIOHUMATh
SMOLIMOHAIBHOE COCTOSIHUE IPYIHX, YYHUTBIBaTh €r0 IIPH
OCYLIECTBJIEHUM  KOMMYHHKAIMM,  CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEIKUBAHUIO;

- COIMAIBHBIX HABBIKOB, BKIIOYAIOMIMX CIOCOOHOCTH
BBICTpPAauBaTh  OTHOIIEHUS C  JPYTUMHU  JIIOJBMH,
3a00TUTHCSI, TPOSIBIIATH MHTEPEC U pa3penarb KOHPJIUKTHI

OK 04 D¢ddexTuBHO
B3aHMMOJICHCTBOBATh U
paboTaTh B KOJIJIEKTHBE
1 KOMaH]IE

FOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIbBHOCTH H
CaMOOIIPEICIICHUIO;

-OBJIaJICHHE  HaBBIKAMH  y4eOHO-HMCCIIEI0BATEIbCKOM,
MPOEKTHOW U COLIMAIbHOM AEATEIIbHOCTH;

OBnajgeHue  yHUBEpPCAJbHBIMM  KOMMYHHUKAaTUBHBIMU
NEUCTBUSIMH:

0) coBMeCTHasl eI TEIbHOCTD:

- IOHUMAaTh U UCMOJIb30BATh MIPEUMYILECTBA KOMAaHIHOW U
WHAUBUAYATbHON pabOTHI;

-  TOpUHUMATh  LEIM  COBMECTHOM  JIEATEIbHOCTH,
OpPraHu30BbIBAaTh U KOOPAMHUPOBATH JIEUCTBUS IO €€
JOCTH>KEHHIO: COCTaBJIATh IUIAH JEHCTBHM, pacnpeneisiTh
poIM C yYeTOM MHEHUW YYaCTHHKOB OOCYXIaTh
pe3yIbTaThl COBMECTHON PabOTHI;

- KOOPJIMHUPOBATh M BBHITIONHATH pPabdOTy B YCIOBHUSAX
peanpbHOTO0,  BUPTYAJBHOTO W KOMOWHHPOBAHHOTO
B3aWMOJICUCTBUSI;

- OCYILIECTBJISITh MO3UTUBHOE CTPATErNYECKOE MOBEJACHUE B
pPa3JIMYHBIX  CUTyauusX, MPOSBISATH TBOPYECTBO U
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BOOOpaKeHUE, OBITh NHUITUATHBHBIM.
OBnanenue YHUBEPCATbHBIMU
JICUCTBUSIMU:

') MPUHSATHE Ce0s U PYTUX JIFOJICH:

- MPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX JIOACH MPHU
aHaJIM3€ PEe3yJIbTaTOB EATEIbHOCTH;

- TpW3HaBaTh CBOE MPABO WM NPABO JPYTuX JIOACH Ha
OIIINOKH;

- pa3BHBaTh CIOCOOHOCTh TOHHMATh MHUpP C TO3UIUU
JPYroro 4eioBeKa

PETYJITHBHBIMU

OK 05 OcymiecTBasTh
YCTHYIO U TUCHbMEHHYIO
KOMMYHHKAITUIO Ha
roCy/1apCTBEHHOM
s361Ke Poccuiickoi
Ddenepanuu ¢ yueTom
0COOCHHOCTEH
COIIMATILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B o0Onactu 3cTeTMUECKOrO BOCIIUTAHMS:

- JCTETUYECKOE OTHOLICHUE K MHPY, BKIOYas 3CTETUKY
OblTa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TPyZAa U OOIECTBEHHBIX OTHOLICHUH;

- cIOCOOHOCTh  BOCHPUHMMATH  Pa3jIU4YHbIE  BHJIbI
UCKYCCTBa, TPaJuLlMd M TBOPYECTBO CBOErO0 M APYIHX
HapoZOB,  ONIyIaThb  3MOLMOHAIBHOE  BO3JAEHCTBHE
UCKYCCTBA,

- YO©XJIEHHOCTh B 3HAYMMOCTH JUIsl JINYHOCTU U 00IIeCTBa
OT€YECTBEHHOIO U MMPOBOIO MCKYCCTBA, JTHHUYECKHUX
KYJBTYPHBIX TPAJULUN U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTb K CAaMOBBIP@XEHUIO B pa3HbIX BHIAX
HCKYCCTBA, CTPEMJICHHE IPOSIBIATh Ka4eCTBA TBOPYECKOU
JINYHOCTH;

OsgnageHue YHUBEPCATbHBIMHU KOMMYHUKATHBHBIMU
JEUCTBUSIMU:

a) o0reHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCeX cepax KU3HH;

- pacro3HaBaTh HEBEpOAJIbHBIC CpEACTBA OOIICHUS,

NOHMMAaTh 3HAYEHUE COIMAJIBHBIX 3HAKOB, Paclo3HaBaTb
NPEINOCHUIKH  KOH(MDIMKTHBIX CUTYyalliid W CMSTYaTh
KOH(JIUKTBI;

- YMEThb OIEPHPOBATH MOHATUSMH: CpelHee aphu(PMeTHUecKoe,

MCIHUaHa, HauOoblIeeE W HaUMEHBIIEE 3HAUCHHUA, pa3Max,
AUCIepCud, CTaHAapTHOC OTKJIOHCHUC YHUCIOBOIO Ha60pa;
YMCHUC HU3BJICKATD, HHTCPIIPETUPOBATDH I/IH(l)OpMaI_[I/II-O,

NpEACTaBICHHYI0 B Ta0OnMIax, Ha JAudarpamMmax, rpadukax,
OTPa)KAIOIYI0 CBOMCTBA pealbHBIX IPOLIECCOB U SBJICHMI;
MPEICTaBIATh UHPOPMAIIMIO C MTOMOIIBI0 TAaOIUI] U JUarpamm;
UCCIENOBATh CTAaTUCTHUYECKHE [JaHHbIE, B TOM 4YHCIE C
MIPUMEHEHHEM I'pa)UUECKUX METO/I0B U 3JIEKTPOHHBIX CPECTB;

- YMEThb OIEPUPOBATH MOHATUAMU: TOYKA, NpsMas, IIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIM YIoJl, CKPEIIMBAIOIIUECS IPSIMBIE,
NapajjIeIbHOCTb U MEPIICHIUKYIIIPHOCTD IPSIMBIX U IIJIOCKOCTEH,
YIoJd MEXAy HPSAMBIMH, YIOJI MEXJIy NPSIMOM M INUIOCKOCTBIO,
YIOJ MEXKAY IIIOCKOCTSMH, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH,
paccTosiHuE MEXAY IIPSAMBIMH, PACCTOSTHUE MEXKY IUIOCKOCTSIMHU;
- YMeTb HCIIOJb30BaTh IPU DEIICHUM 331a4 W3Y4YCHHBbIC (AKTBI U
TCOPEMBI IUIAHUMETPUH, YMCHHUE OILCHUBATHL pPasMEpPhbI 00BEKTOB
OKPY’KaIOIIero Mupa
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- Pa3BCpHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPCHUA C
HCITI0JIb30BAHUEM S3BIKOBBEIX CPEACTB

OK 06 ITposiBnsaTh
rpak1aHCKO-
MMaTPUOTUYECKYIO
MMO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBEICHHE
Ha OCHOBE
TPaJIUIIMOHHBIX
0011IeUEeI0BEUYECKUX
LIGHHOCTEH, B TOM
YUCJIE C YYETOM
rapMOHHU3aIUU
MEKHAITUOHAJIBHEIX 1
MEXKPEJTUTHO3HBIX
OTHOIIICHHH,
MIPUMEHATH CTAHIaPThI
AHTUKOPPYIIIUOHHOTO
IIOBEJICHUS

- OCO3HaHHE OOYYAIOUIMMHUCS POCCUHCKOM TIpa)ITaHCKOM
UJCHTHYHOCTH;

- 1ICJICHAIIPABJIEHHOE pPAa3BUTHUE BHYTPEHHEH MO3ULUHU
JUYHOCTH Ha OCHOBE yXOBHO-HPABCTBEHHBIX LICHHOCTEU
HaponoB Poccuiickoir @Pexepannuy, HCTOPUYECKUX U
HaIlMOHAJIBHO-KYJIBTYPHBIX — Tpaguuui, (GopMupoBaHUE
CUCTEMBl 3HAUMMBIX IIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYNLUOHHOIO MHPOBO33PEHUs, IPABOCO3HAHUSA,
HKOJIOTUYECKON KYJIbTYPhI, CIOCOOHOCTH CTaBUTh IIEJIH U
CTPOUTb JKU3HECHHBIC IIJIaHbL;

B yacTu rpaxjaHCKOro BOCIIUTaHUS:

- OCO3HAaHME CBOMX KOHCTHTYUMOHHBIX TIpaB M|
00s13aHHOCTEH, yBa)KEHHE 3aKOHA U IIPABOIIOPSIKA,;

- NPUHATHE TPaJAUIHOHHBIX HAIMOHAIBHBIX,
0011e4eI0BeueCKUX I'YMaHUCTHYECKUX U

ACMOKPAaTUICCKHUX I_ICHHOCTeﬁ;
- TOTOBHOCTb IPOTHUBOCTOATHE HACOJIOTHU ISKCTPEMH3MA,

HallMOHaJIn3Ma, KCGHO(l)O6I/II/I, AUCKPUMHHAIIUN 110
CONHAJIBHBIM, PCIUTHO3HBIM, PAaCOBbBIM, HAIMOHAJIbHBIM
IMpU3HAKaM;

- TOTOBHOCTH BE€CTU COBMCCTHYIO [JCATCIBHOCTL B

WHTEpecax TpakJaHCKOro o0IlecTBa, YyYacTBOBAaTh B
CaMOYTIpaBJIEHUH B O00II€00pa30BaTEIHLHON OpraHu3aIuu
U JIETCKO-IOHOIIIECKUX OPTaHU3alINsiX;

- YMCEHUEC BSaI/IMO)IeI\/'ICTBOBaTI: C COIMaJIbHBIMHN
WHCTUTYTAMH B COOTBETCTBHM C UX (QyHKIUAMH U
Ha3HAYCHHEM;

- TOTOBHOCTh K
JIESITSIIBHOCTH;
MaTPUOTHYECKOTO BOCIIUTAHHUS:

IYMaHUTapHOH U  BOJIOHTEPCKOMN

- yYMEThb ONEpPUPOBATH NOHATUAMU: IPSIMOYTOJIbHAs CHUCTEMA
KOOpAMHAT, KOOPAMHATBEl TOYKU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJSIpHOE IPOU3BEACHUE, YIOJ MEXAYy BEKTOpaMH, CyMma
BEKTOPOB, IPOMU3BEACHHUE BEKTOpa HA 4YHMCIO; HaXOAWUThb C
MTOMOIIIBIO0 U3YyYEHHBIX (POPMYII KOOPIUHATHI CEPEANHbI OTPE3Ka,
paccTosiHUuE MEKIY ABYMs TOUKaMU;

-YMeTb BBIOMPATh MOAXOAAIIUN N3YYEHHBI METOJ JUIsl PELICHUS
3a/1a4H, pacrno3HaBaTh MaTeMaTHYECKUE (baxTh "
MaTeMaTUYeCKUe MOJEIM B MPUPOAHBIX U OOILIECTBEHHBIX
SBJIICHUSAX, B HCKYCCTBE; YMEHHE NPHUBOJUTH IPUMEpPHI
MaTE€MaTUYeCKUX  OTKPBITUM  POCCUMCKOM W MHUPOBOH
MaTEMaTHYECKON HAYKH.

- yMeTb OIEpUPOBaTh NOHATUAMM: CIy4dalHBIH ONBIT U
cilydaiiHoe cOObITHE, BEPOSITHOCTh CIy4aHOTO COOBITUS; YMETh
BBIUUCIIATh BEPOSITHOCTh C HUCIOJb30BAaHUEM IpaduuecKux
METO/IOB; HPUMEHATh (OPMYINIBI CIHOKEHHUS U YMHOXKEHHS
BEPOSATHOCTEM, KOMOMHATOpHbIE (akTel U (GOPMYJNbI IpHU
peLIeHUH 3ajlau; OLEHMBATh BEPOSTHOCTH PEAIbHBIX COOBITHIA,
3HAKOMCTBO CO CIy4YailHbIMU BEIMYMHAMHU; YMEHHE MPHUBOJIUTH
IpUMEPbI TPOSIBIEHUS 3aKOHA OOJIBIIMX YHMCEN B MPUPOJHBIX U
OOLIECTBEHHBIX SBJICHUSAX
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- cOPMUPOBAHHOCTh  POCCHMCKOW  TPakIaHCKOMH
WJECHTUYHOCTH, MNaTPUOTU3MA, YBAXKEHUS K CBOEMY
Hapody, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoauHoi,
ropJIoCTH 3a CBOM Kpail, cBoro PoaunHy, CBOW A3bIK U
KYJIbTYpY, MPOLUIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO
Hapoxa Poccuu;

- HEHHOCTHOE OTHOULIEHUE K rOCYAapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U IPUPOJHOMY HACIEAUIO, NAMATHHUKAM,
TpaguuusaM HapoaoB Poccum, noctwxkenusim Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPY/IE;

- unerHas yOeXIEHHOCTb, TOTOBHOCTh K CIYXKCHHUIO M
3anute OTeyecTBa, OTBETCTBEHHOCTH 32 €ro CYI50Y;
OCBOCHHBIC OOYYAIOIIMMHUCS MEXKIPEIMETHBIC TIOHATUS U
yHUBEpcajbHble Yy4yeOHble JeHcTBUS  (pEryJsiTUBHBIC,
M03HaBaTeJIbHbIC, KOMMYHUKATUBHBIC);

- CIOCOOHOCTh MX HUCIOJb30BaHUSI B MO3HABATEIHHOU U
COLMAIIBHOM MPAKTUKE, TOTOBHOCTh K CaMOCTOSITEIbHOMY
MJIAHUPOBAHUIO u OCYILIECTBJIIEHUIO yueOHOoI
JeSATeTLHOCTH, OPTraHU3allul YYEOHOTO0 COTPYIHUYECTBA C
MeAarorndyeckuMu  pabOTHHUKAMU U CBEPCTHHKAMH, K
YYacCTHIO B MOCTPOCHUH WHIUBU Ty AJTBHOU
00pa3oBaTeNbHOI TPAeKTOPUH;

- OBJIQJICHUE HABbIKAMHU Y4eOHO-HCCIIEOBATEIbCKOM,

IIPOEKTHOM U COLMAIILHOMN IEATEIIBHOCTU
OK 07 CopeiicTBoBaTh | - HE NOPUHHUMATh JIEWCTBUSA, TPUHOCSIINME BpPEI | - yYMETh OINEPUPOBATH MOHATHAMH: (YHKLHUS, HENpepbIBHAs
COXPAaHEHUIO OKpPY’KaIOILIEH Cpene; ¢GbyHKIMSA, TPOM3BOJHAs, IMEepBOOOpa3Has,  OMpeAeTCHHBIH
OKPY’KaroIlle! cpeasl, - yMETh IIPOTHO3UPOBATH HEONaronpusITHbIE | UHTETpaJl; YMETh HAaXOJUTh TPOU3BOJAHBIE AJIEMEHTapHBIX
pecypcocOepeKeHuto, DKOJIOTHYECKUE IIOCJIEICTBUS NOpeINpUHUMAeMbIX | QYHKUIUH, HCIONB3Ysl CIPaBOYHBIE MaTepHajbl; UCCIEAOBAaTh B
MPUMEHSTh 3HaHUsI 00 | JeMCTBUI, IpenoTBpalaTh UX; MPOCTEHIINX Cay4yasX (QYHKIMM Ha MOHOTOHHOCTb, HAaXOJUTh
U3MEHEHUU KIIMMAaTa, - pacuIMpUTh ONBIT JIEATENIBHOCTH  JKOJOrMYecKod | HauOoJbIIMe M HAUMEHbLIME 3HAaueHUs (YHKUUIl; CTPOUTH
MIPUHIIATIBI HaIlPaBJIEHHOCTH; rpa@ukd  MHOTOWIEHOB C  HCIOJb30BaHWEM  armapaTa
OepeKIMBOTO - pa3pabarbiBaTh IJIaH pelIeHHs] MpoOJEeMbl C y4YeTOM | MaTeMaTHUECKOro aHAJIM3a; NPUMEHSTh IPOU3BOJIHYIO IPH
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MIPOU3BO/JICTBA,
3¢ pexTUBHO
JIECTBOBAThH B
Ype3BhIYANHBIX
CUTYaIUSIX

aHaJIn3a MMEIOIIMXCS MaTepUaIbHBIX U HEMaTepUaIbHBIX
pPECypCOB;

- OCYIUIECTBJISITH IIEJICHANPABICHHBIA MOUCK IepeHoca
CpPEeICTB M CIoco0OB JAEWCTBUS B Mpo(ecCHOHAIbHYIO
cpeny;

- yMeTb TMEPEHOCUTh 3HaHUSA B MO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIACTH KUZHEICATCIILHOCTH;

- IpeJiaraTh HOBBIE MPOEKTHI, OLCHUBATh MU C MO3UIUU
HOBU3HBI, OPUTUHATILHOCTH, MPAKTHYECKON 3HAYMMOCTH;

- 1aBaTh OIICHKY HOBBIM CUTYallUSM, BHOCUTh KOPPEKTUBBI
B JIEATEIHHOCTh, OLICHMBATh COOTBETCTBHE PE3YyJbTATOB
LEJSIM

pemieHnd  3aJad Ha  JIBIDKEHHWE;  peliath  IPAKTHKO-
OPUCHTUPOBAaHHBIC 3aJ]aud Ha HAWOOJbIINE W HaUMCHBIIHNEC
3HAUEHUS!, HA HAXOXKICHHUE ITyTH, CKOPOCTH B YCKOPEHUS;

- YMETh ONEPHPOBATH TOHSATHUSMH: JTBH)KCHUE B NPOCTPAHCTBE,
1mo100HbIe (PUTYpPHI B MPOCTPAHCTBE; MCIIOJIB30BATh OTHOIICHUE
IJIOMAJCH TOBEPXHOCTEH W 00BEMOB MOAOOHBIX (uryp npu
pElICHUH 3a]1aY;

- YMETh BBIYHCIISITH FCOMETPUYCCKUE BEIMYMHBI (JJIMHA, YTroJ,
wiomaab, 00BeM, IUIOIAAb  IOBEPXHOCTH),  HCHOJB3YS
U3y4eHHbIC POPMYIIBI U METOJIBI

I1K 1.1. Ilnanuposars,
BBITIOJIHATD U
KOHTPOJIMPOBATh
IIEPEBO30YHBIN IIPOLIECC
Ha TPAaHCIOPTE, B TOM
4HCIIE C IPUMEHEHUEM
COBPEMEHHBIX
MH(POPMALMOHHBIX
TEXHOJIOTMI
yIpaBICHUS
IepEeBO3KaMHU

3HaTb. OCHOBEI OKCILTyaTaluu TCXHHUYCCKUX CPECACTB
’KEJIe3HOZOPOIKHOTO TPAHCIIOPTA; CUCTEMY ydyeTa, OTUYETa
aHanmm3a paboThI

NMers mnpakTUYECKHH OIBIT: pacdyera HOPM BpPEMEHH Ha
BBINIOJIHEHHE OIlepaluii; pacyera rokasaTeneil paboTel 00ObeKTa
IIPaKTUKHU

YMeTb:  aHaIM3UpOBaThb  JOKYMEHTBI, PEIIaMEHTUPYIOLLIHE
palboTy TpaHCIIOpTa B LIEJIOM U €r0 00bEKTOB B YACTHOCTU

B pesynbrare ocBoeHMs mporpaMMbl y4eOHOTO TIpeIMETa peaau3yeTcsi IporpaMMa BOCITUTaHUS, HaMpaBleHHas Ha (OPMUPOBAHHE

CJIEIYIOIINX JTUYHOCTHBIX pe3ynbTaTtoB (JIP):

. JIP2 - HpOSIBJ'IfII-OHH/Iﬁ AKTUBHYIO I'PAXKIAAHCKYIO IMO3UIHIO, ,Z[GMOHCTpI/Ip}/'IOHII/Iﬁ IMPUBCPIKCHHOCTDb MPUHIHUIIAM YC€CTHOCTH,

MOPSIAOYHOCTH, OTKPBITOCTH, JKOHOMUYECKH AKTUBHBIN U YYACTBYIOIIUN B CTYJEHYECKOM U TEPPUTOPUATILHOM CaMOYIIPABJICHUH, B

TOM YHUCJIC HAa YCIOBUAX )IO6pOBOJ'II)‘l€CTBa, IMPOAYKTHUBHO BSaHMOﬂCﬁCTBYIOMHfI nu y‘laCTBYIOHII/Iﬁ B J€ATCIIBHOCTHU O6HI€CTBCHHLIX

OpraHu3anui;
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JIP4 — nposiBASAIOMUN U IEMOHCTPUPYIOIIMH YBaXKEHUE K JIFOASIM TPY/1a, OCO3HAIOIIMNA LIEHHOCTh COOCTBEHHOI'O TPy /Ia.
Crpemsiuiicst K pOpMHPOBAHUIO B CETEBON CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO ClIEaay;
JIP23 — nony4yeHure 00y4yaroUMMUC BO3MOKHOCTH CaMOPACKPBITHS U CaMOpeann3alys JNYHOCTH;

JIP30 — oCcy1ecTBISAIOMUI OUCK U UCTI0NIb30BaHUE MHPOPMALUU, HEOOX0UMOM 117151 3 (hEKTUBHOTO BBHIITOJIHEHUS PA3TUUHBIX
3aja4, IpOPeCCUOHAIIEHOTO U IMYHOCTHOTO Pa3BUTHS.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITPEJIMETA

2.1 O0bem yueOHOT0 npeaMeTa U BUAbI Y4eOHOH padoThl

Buna yueOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHON TUCHHUIIMHBI 340
B TOM YHCIIE:

OCHOBHOE COjIepKaHHe 250
B TOM YHCIIE:

JIEKLUHU, YPOKH 192
MIPaKTUYECKHE 3aHATHS 58

1abopaTOPHBIE 3aHATUS

IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIePsKAHUE 56

B TOM YHCIIC:

JIEKIIUH, YPOKH

MIPaKTUYECKHUE 3aHATHS 56

nabopaTOPHBIE 3aHATHS

IIpomexyTouHas arrectauus B popme rx3amena ¢ ln |l cemectTpax 34
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2.2 TemaTHYecKHii IJIaH U COIePKAHNE Y4eOHOTO MpeaMeTa

1 2 3 4
HaumeHoBaHue pa3jaeioB U TeM Coaepsxanue yueOHOro MaTepuaJia, npakTuieckue u jaboparopusie | O0bem | dDopmupyemsie
(Tema yka3bIBaeTCsl y Ka)I0ro 3aHATHS, CAMOCTOSITEIbHAA PadoTa 00y4arOIIUXCH 4acoB KOMIIeTCHIUH
yueOHOTro 3aHATHUS, B T.4. H Y (OK) n
IIPAKTUYECKOTr0, JAOOPaTOPHOIO) JIMYHOCTHBIE
pesyabratsl (JIP)
Pa3pnen 1. IloBTOpenne kypca 24
MATeMaTHKH OCHOBHOM IIKOJIbI.
Tewma 1.1. Llens u 3agaun marematuxku | Cogep:kanue yueOHOro Mmarepuajia
IIPY OCBOCHUHU CIIELIUAJIBHOCTH. ba3oBble 3HaHUS U YMEHUS 110 MaTeMaTHKe B IPOQecCHOHAIbHOMN U B 2
MIOBCEIHEBHOM €S TEIbHOCTH.
Tewma 1.2. Yucna u BbIYUCIEHUS. Conep:xanue yueOHOro MaTepuaJia
Boipaxkenus u npeoOpa3zoBaHusl. JleiicTBUSI HAl IOJIOKUTEIIBHBIMU U OTPULIATEILHBIMH UM CIIAMU,
OOBIKHOBEHHBIMH U JIECATUUHBIMU Apo0sMU. JIeHCTBHS CO CTENEHAMH, 2
(hbopMyJTBI COKpPAIIEHHOTO YMHOKEHHS.
OKO01, OK02,
Tema 1.3. I'eomerpus Ha miiockoctu. | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (Coep:RaHne OKO03. OKO04
NMPUKJIATHOT0 MOYJIA) ’ ’
[IpakTruueckas padora Nel: Buabl miuockux Guryp u ux miomaisp. 4 OKO05, OKO06,
IIpaktrdeckas pabora Ne2: [IpaKTUKO-OpMEHTUPOBAHHBIE 3a1a4H B KYpPCE OK07,IIK 1.1
T€OMETPHUH Ha IUNIOCKOCTH.
Tema 1.4. IIpouentusie Berunciienus. | Coaep:kaHue yueOHOro MaTepuaJia
IIpakTruueckas padora Ne3: IIpocThie MPOLEHTHI, pa3Hble CIOCOOBI UX 4
BBIYHCIICHUSI.
[Ipaktuyeckas pabora Ne4: CiioskHbIe TPOLICHTHI.
Tema 1.5. YpaBHeHus u HepaBeHcTBa. | Conep:kaHue y4eOHOro MaTepuajia
Jluneiinble, KBaapaTHbIC, APOOHO-THHEHHBIC YPABHCHHS 1 HEPABEHCTBA. 2

25




Tewma 1.6. BXOqHOM KOHTPOJb.

Conep:xanue y4eOHOro MaTepuaJia

Kontponbnas padotaNe 1. Beruciienus u npeodpa3oBaHusi. Y paBHEHUS U

HepaBeHCTBa. ['eoMeTpus Ha IIOCKOCTH. 2
Tema 1.7 Cucrtemsl ypaBHEHUHN U Conep:xanue y4eOHOIro MaTepuaJia
HEPaBEHCTB. CrniocoObl pelieHus: CUCTEM JTMHENHBIX YPaBHEHUM.
[lonsatus: Marpuua 2x2 3x3, onpegenurens Matpulbl. Merop ['aycca. 8
CucreMbl TUHEHHBIX yYpaBHEHUNH. CHCTEMBI HEPABEHCTB.
[IpakTuueckas padborta NoS: Onepanuu HaJl MaTpULIAMHU.
Paznea 2. KommiiekcHble ynciia 10
Tema 2.1. KomnuiekcHble yncia. Conep:xanue yueOHOro MaTepuaJia
[TonsiTre kommekcHoro yucia. ConpskeHHbIE KOMIUIEKCHBIE YHCTIa,
MOJ1yJIb M APTYMEHT KOMILIEKCHOTO YHCIIa. 4 OKOL. OK02
Apudmernaeckue 1eiCTBUA ¢ KOMIUIEKCHBIMH YHCIAMU. ’ ’
OKO03, OK04,
Tema 2.2. Ilpumenenne komiuiekcHbIX | Comep:kanue yueOHOro MaTepuajia 6 OKO05. OK07
YHUCEL. IIpakTuyeckas pabota Ne6: BrinosHeHHE pacyeTOB ¢ TOMOIIBIO ’
KOMILJIEKCHBIX YHCEN.
[IpakTuueckas pabota Ne7: IIpumMepsl HCTIONB30BaHUST KOMILUIEKCHBIX
qucel.
[IpakTuueckas padota Ne§: KomruiekcHbIE UnCIa U UX MPAKTUIECKOE
MIPUMEHEHHUE.
Pa3pnen 3. CreneHu u KOpHU. 18
CrenenHas pyHkuus.
Tema 3.1. Creniennas pyHKIIUA, €€ Conep:xxanue y4ye0OHOro MaTepuaJa OKO1, OK02,
CBOMCTBA. [TonsTre kopHs N-oif creneHu. CBOWCTBA KOPHS N-O1 CTETNIEHH. 4 OKO03. OK04
®ynkuuu Y = Vx, ux cBoiicTsa u rpaduxu. OKOS’, OKO7’
Tema 3.2. IIpeoOpa3oBanue Coaep:xanue yueOHOro MaTepuasa 9

BBIPA)KECHUI C KOPHSIMH N-0il CTENEHHU.

[TpeobpazoBanme HppaIMOHATHHBIX BEIPAKCHUM.
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Tema 3.3. CBolCTBa CTEIIEHU C

Conep:xanue y4eOHOro MaTepuaJia

palMOHAIbHBIM U ICHCTBUTEIBHBIM [TonsATHe cTeneHu ¢ JI0ObIM pallMOHAIBHBIM [IOKA3aTEIIEM. 2
[IOKAa3aTeIsIMHU. Crenennble ()yHKIMH, HX CBOMCTBA U TpaduKH.
Tema 3.4 Pemienne nppannonansseix | Conep:kanue y4eOHOro Marepuajia
YPaBHEHUN U HEPABEHCTB. PaBHOCWJIBHOCTB HPPALMOHAIIBHBIX YPABHEHUI U HEPABEHCTB. MeTonbI UX
pelIeHus.
Pemrenne nppanMoHaNbHBIX YPaBHEHUN U HEPABEHCTB. 8
IIpakTryeckas padora Ne9: MppanuoHanbHble ypaBHEHUS.
[IpaxTuueckas padora Nel0: UppannoHaiibHble HEpaBEeHCTBA.
Tema 3.5 Crernenu u KOpHHU. Conep:xanue yueOHOro MaTepuaJia
Crenennast GyHKIHS. KonTponbnas padotaNe 2. OnpeneneHue crerneHHon QyHKINU. 2
Hcnons30BaHKe €€ CBOKCTB IPU PEIICHUHY YPABHEHHUI U HEPABEHCTB.
Pazgea 4. Iloxa3zareanHas 18
pyHkuus.
Tema 4.1. IlokazaTenbHas QyHKIUSA, Conep:xanue yueOHOro MaTepuaJia
€€ CBOMCTBA. CreneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENIBHBIM MOKa3areneM. OnpeaeneHue
MoKa3aTeIbHON (PYHKILUH, €€ CBOMCTBA U TpaduK. 4
3HaKOMCTBO C PUMEHEHUEM IOoKa3aTenbHOU pyHKunu. Pemenue
MI0Ka3aTeJIbHbIX YPaBHEHUH (PYHKIIMOHAIBHO-TPAPHUECKUM METOJIOM.
Tema 4.2. Pemenne nokasarenbHbIX Coaep:xanue y4eOHOro MaTepuasa
YPaBHEHUN U HEPABEHCTB. [IpakTuueckast pabora Nell: Pemenue nokasaTtenbHbIX ypaBHEHUIN OKO1, OK02,
METOJIOM YpaBHUBaHUS MOKa3aTeeH. OKO03, OK04,
[IpakTuueckast pabora Nel2: Pemenue nokasaTtenbHbIX YpaBHEHUIN 8 OKO5, OK07
METOJIOM BBE/ICHUS HOBOW NTEPEMEHHOM.
[IpakTuueckas padora Nel3: Pemenue nokasatenbHbIX ypaBHEHUI
(GYHKIMOHATBHO-TPapUUECKHM METOOM.
[IpakTuueckas pabora Nel4: Pemenue nokasareabHbIX HEPaBEHCTB.
Tema 4.3. Cuctemsl NoKa3aTeNbHBIX Coaep:xanue yueOHOro MaTepuasa
YpaBHEHUM. Cucremsl TOKA3aTENbHBIX YPAaBHEHUM. 4

Pemienue cucreM moka3zaTelbHBIX ypaBHeHHfI.
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Tema 4.4 Perienue 3agauy.

Conep:xanue y4eOHOro MaTepuaJia

[TokazaTenpHas GyHKIHS. KontponbHas padotaNe 3. PerieHue nokazarenbHbIX YPaBHEHUN U 2
HEPABEHCTB.
Paznea 5. Jlorapugmbl. 30
Jlorapudmuyeckas pyHKIus.
Tewma 5.1 Jlorapudm uucna. Conep:xanue y4eOHOro MaTepuasia
JlecsITUUHBIN U HATypaJIbHbII Jlorapudm yncna. 4
jorapu@mpl, YUCTIO €. JlecsITUUHBIA U HATYPaJIbHBIH JIorapu@m, YUCIIO €.
Tema 5.2 CpoticTBa Jiorapu(MoB. Conep:xanue yueOHOro MaTepuaJia
Oneparnus norapuGMUpOBaHHUS. CgoiicTBa Jiorapudmos. 4
Omnepanwst 10orapupMUPOBAHUS.
Tema 5.3 Jlorapupmuyeckas Conep:xanue yueOHOro MaTepuaJia
(GyHKIUS, €€ CBOHCTBA. Jlorapudmuueckas GpyHKIHS U €€ CBOKWCTBA. 5
[Toctpoenue rpadukoB morapu@mMuueckoit GyHKIIUH.
[Tpaktuyeckas padora Nel5: Jlorapudmudeckas GyHKIHSL. OKO01, OK02,
Tema 5.4 Pemenue norapupmudeckux | Cogepsxanue yaeOHOro MaTepuasia OK03, OK04,
YPaBHEHHUI U HEPABEHCTB. [Tonsarue norapupmudeckoro ypasHeHus. Oneparus OK05, OK07,
NOTeHINPOBaHUIDYHKIMOHATIBHO-TPAQUUECKUIA METOJ] pEeLICHUS 8 K 1.1
norapu(pMUUECKUX YpaBHEHHH. '
MeTo1 NOTEHIIMPOBAHUS K METOJI BBEJICHUSI HOBOW IEPEMEHHOM.
Jlorapugmuueckue HepaBeHCTBA.
Tema 5.5 Cuctemsl Conep:xanue yueOHOro MaTepuaJia
Jorapu(pMUUECKUX YPaBHEHHH. ANTOpUTM pelIEHUs] CUCTEMBI YpaBHEHHH. PaBHOCHMIIBHOCTD
Jorapu(MUUECKUX YPaBHEHUI U HEPaBEHCTB. 4
IIpakTryeckas padora Nel6: Jlorapudmudeckue ypaBHeHUs U
HEpaBEeHCTBA.
Tema 5.6 Jlorapudmsl B mpupojie u IIpogeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHue
TEXHHKE. NMPUKJIAJTHOT0 MOYJIA)
[IpakTuyeckas padora Nel7:IIpumenenue norapudma. Jlorapupmuueckas 4

CIUpajb B MPUPOJIE.
[Ipaktuyeckas padora Nel8:Jlorapupmuueckasi cnupaib Ha
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JKCIIC3HOAOPOIKHOM TPAHCIIOPTC.

Tema 5.7 Pemenue 3agau.

Conep:xanue y4eOHOIro MaTepuaJia

Jlorapudmsl. Jlorapupmudeckas Kontponsnas padoraNe 4. Jlorapudmuueckas pynkius. Pemmenue 2
GyHKIHUSL. IPOCTEHLINX JIOTapU(PMUUECKUX YPABHEHUI.
IIpomexyTouyHas aTTecTANMA JK3aMeH 18
Pa3jnen 6. OCHOBBI TPUTOHOMETPHH. 36
Tpuronomerpuieckue QyHKINM.
Tema 6.1 Tpuronomerpuueckue Conep:xanue yueOHOro MaTepuaJia
(bYHKINU TPOU3BOJIBHOTO yIJIa, Panuannas mepa yriia. Onpenenenne cuHyca, KOCUHYCa, TAHT€HCa U
yucia. Paguannas v rpagycHas Mepa | KOTaHI'€HCa.3aBUCUMOCTb MEX/ly CHHYCOM, KOCUHYCOM, TAHT€HCOM U 2
yria. KOTaHI€HCOM OJIHOTO U TOT'O )K€ YIJIa.
Tema 6.2 OcHOBHBIE Conep:xanue yueOHOro MaTepuaJia
TPUTOHOMETPUUECKHE TOXKIECTBA. Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT'€HC M KOTAHI'€HC 2
®dopMmyJibl TPUBEICHMSL. yIJIOB o U - 0. POpMyJIbl IPUBEACHUS.
Tema 6.3 Cunyc, KOCHHYC, TAHT€HC Coaep:xanue y4eOHOro MaTepuasa OKO01, OKO02,
CYMMBI M Pa3HOCTH JIByX yTJIOB. CyMMa 1 pa3HOCTb CHHYCOB U KOCHHYCOB. OK03, OK04,
CuHyC 1 KOCHHYC JBOMHOIO yria. CuHyc 1 KocuHYyC JBOMHOrO yria. @opMyJibl IOJOBUHHOTO YIUIA. OKO05, OK06,
@opMyIia MOJOBUHHOTO yrJa. [IpeoOpa3oBanus CyMMBbl TPUTOHOMETPUUYECKUX (QYHKIMH B IPOU3BEIECHNE 10 OKO07 TIK 1.1
U TIPOU3BENIEHUS B CyMMY. BbIpaxkeHne TpPUrOHOMETPUUECKUX (PyHKITHI ’ '
yepe3 TaHT'€HC MTOJIOBUHHOTO apryMeEHTa.
IIpakTruueckas padora Nel9: [IpakTudyeckoe npuMeHEeHUE TPUTOHOMETPHH.
[Tpaktrueckas padota Ne20: TpuroHomeTpuueckue TOKIECTBA
Tema 6.4 OyHKIIUM U UX CBOMCTBA. Conep:xaHue yueOHOro MaTepuaJia
CrniocoObI 3a1anust PyHKIHH. OO6nacTp ornpeeneHuss © MHOXKECTBO 3HauUeHUH QyHKImid. YETHOCTS, 2
HEYETHOCTbD, EPUOINYHOCTh QyHKIMHA. CriocoObl 3a1aHusl QYyHKIUH.
Tema 6.5 Tpuronomerpuueckue Coaep:xanue yueOHOro MaTepuasa 2
(GYHKIIMH, UX CBOWCTBA U rpapUKH. CsnoiicTBa 1 rpaguku GYHKIMN Y = COS X, Y =sIin X, y = tg X, y = ctg X.
Tema 6.6 IIpeoOpaszoBanue rpadukoB | Coaep:kanue yueOHOro MaTepuasia 9

TPUTOHOMETPUYECKHUX (QYHKIHH.

CxxaTHe U pacTsbkeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKIMH.
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[IpeobOpazoBanue rpadKOB TPUTOHOMETPUUECKUX (PYHKITHIA.

Tema 6.7 Onucanue
MPOM3BOACTBEHHBIX ITPOIIECCOB C
MOMOIIBIO TPAPUKOB (PYHKITHIA.

IIpodeccuonabHO-OPHEHTHPOBAHHOE CO/lePKAHUE (COIepPKAHNE
NMPUKJIAJTHOTO MOYJIA)
[Ipaktuueckas padota Ne2 1:Ilpaktuueckoe BO3/1eiCTBHE TPUTOHOMETPUH B

pa3nuYHbIX cepax AesITeTbHOCTH. 4
[Ipaktuueckas padota Ne22: [IpoekTUpOBaHHE JKETE3HBIX T0POT C
MIOMOIIBI0 IpadUKOB PYHKIHUU.
Tema 6.8 OOpatHbIe Coaep:xanue yueOHOro MaTepuasa
TPUTOHOMETpHYECKHE QYHKINU. OO6patHbie TpuronoMmerpuyeckue GyHkuu. Mx cBoiicTBa u rpaduku. 2
Tema 6.9 Tpuronomerpuueckue Conep:xanue yueOHOro MaTepuaJia
YpaBHEHUS U HEPABCHCTBA. YpaBHEHHE COS X = ausin X = a. YpaBHEHHUE tg X = a, ctg X = a. 6
Pelienne TpuroHoMeTpUYECKUX YpaBHEHUM.
[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA.
Tema 6.10 Cucrembl Conep:xanue yueOHOro MaTepuaJia 2
TPUTOHOMETPUYECKUX YPABHEHHI. Cuctembl IPOCTEUIIUX TPUTOHOMETPUUECKUX YPAaBHEHUHN
Tema 6.11 Pemnrenne 3agau. OCHOBEI Conep:xanue yueOHOro MaTepuaJia
TPUTOHOMETPHUH. KonTponsnas padoraNe 5. [IpeoOpa3oBaHye TPUTOHOMETPHUUECKUX 2
Tpuronomerpuyeckue QyHKIIHH. BbIpaXeHU. Perienre TpuroHoOMeTpuYeCKUX YpaBHEHU U HEPABEHCTB.
Paszpnen 7. IlpousBognas pyHkuum, 36
ee IpUMEHEeHHUe
Tema 7.1 IlonsiTHE TPOU3BOIHOM. Coaep:xanue yueOHOro MaTepuasa
dopMmyIIE 1 paBUIa Onpe/ieNieHne YNCIOBOH MOCIEI0BATEFHOCTH, CBOICTBA U CIIOCOOHI e OKO01, OKO02,
nuddepeHInpOBaHHUS. 3aganus. OnpeneneHue npeesna nocjae 0BaTelbHOCTH. Briuncnenue OKO03, OK04,
MIpeJIEI0B MOCIIE0BATEIbHOCTEH. 4 OKO05, OK06,
[Ipenen pyukuuu Ha 6eckoHeyHOCTH U B Touke.IIpupamenue aprymenrta u OKO07, TTIK 1.1
¢byHKIMU. 331249, TPUBOASIIUE K TOHATHIO IPOU3BOIHON. OmpeneneHue
MIPOU3BOJHOM. AJITOPUTM OTBICKAHUS TPOU3BOIHOM.
Tema 7.2 IIpon3BogHBIE CYyMMBI, Coaep:xanue yueOHOro MaTepuasa 2

Pa3HOCTH, TPOU3BEIECHHUS, YACTHOTO.

Dopmyasl guddepenunponanus. [Ipasuna quddepeHurpoBaHus.
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Tema 7.3 IlpousBoanbie
TPUTOHOMETPHUYECKUX (DYHKIIUH.
[TpousBoHAs CIIOXKHON (QYHKITUH.

Coaep:xanue yueOHOro MaTepuasa

Omnpenenenue cinoxxHol ¢pyHKIMU. [Ipon3BogHAS TPUTOHOMETPUUYECKHX
(byHKIHHA.

[Tpoun3BoHas CIOKHON (HYHKIIHH.

[Tpaktuyeckas pabota Ne23: [Ipon3BoaHas CI0KHON (PYHKIUH.

Tema 7.4 IloHsiTHE O HEMPEPHIBHOCTH
¢byHkunu. MeTo MHTEpBaJIOB.

Conep:xanue y4eOHOIro MaTepuaJia
[lonsaTue u cBOCTBA HETIPEPHIBHOM (PYHKIIMH. AJTOPUTM pELICHUS
HEPABEHCTB METOJIOM MHTEPBAJIOB.

Tewma 7.5 I'eomerpuueckuii u
(bU3UYECKUN CMBICIT IPOU3BOTHOM.

Conep:xanue yueOHOro MaTepuasa

I'eomeTpuyeckuii cMbICT MPOU3BOAHOMN (PYHKIIMH — YTIIOBOH K03 pUieHT
KacarenbHOU K rpaduKy (yHKIIUU B TOUKE. Y paBHEHUE KacaTeIbHOMN K
rpaduky GyHKUIUU. AJITOPUTM COCTABJICHUS YPaBHEHUS KacaTeIbHOU K

rpaduky pynkmn y=f(x).

Tema 7.6 duznueckuii CMBICT
MIPOM3BOIHOM B MTPO(eCcCHOHATBHBIX
3ajayax.

Conep:xanue yueOHOro MaTepuaJia
[IpakTuueckas padbora Ne24: @uznueckuil (MEXaHUUYECKHI) CMBICTT
IIPOU3BOIHOM — MTHOBEHHAs CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t).

Tema 7.7 MOHOTOHHOCTD (DYHKITUH.
Touku 3xcTpeMyMa.

Coaep:xanue y4eOHOro MaTepuasa

Bospacranue u yosiBanue ¢GyHKIIMH, COOTBETCTBHUE BO3PACTAHUS U
yObIBaHUs (YHKIIMU 3HAKY MPOU3BOAHON. [ToHATHE MPOU3BOIHOM BHICIIETO
MOPSIAKA, COOTBETCTBHE 3HAKA BTOPOM MPOU3BOIHOM BBITYKIOCTH
(BorHyTOCTH) (DYHKIIMH Ha OTpe3Ke. 3a1a4l Ha MAKCUMYM U MUHHMYM.
[ToHsITHE aCUMIITOTHI, CIIOCOOBI UX ONpPEENECHUs. AJITOPUTM UCCIIEOBAHUS
(YHKIIMU ¥ IOCTPOEHUS ee TpaduKa ¢ HOMOIIBIO IPOU3BOIHOM.

Tema 7.8 UccnenoBanue pyHKUM u
MOCTPOEHHE IPaUKOB.

Conep:xanue yueOHOro MaTepuaJia

HccnenoBanue GyHKIMH HAa MOHOTOHHOCTD. [locTpoenune rpaduxos.
[IpakTuueckas padbora Ne25:MccnenoBanue GyHKIMH C TOMOLIBIO
IIPOU3BOJHOM.

Tema 7.9 Hanbonbiree 1 HauMeHbIIIEES
3HaYeHUS (PYHKITHH.

Conep:xxanue y4ye0OHOIro MaTepuaJa

Haxoxnenne HauboIbIIero 1 HaMMEHbIIEro 3HaYeHu PyHKIUH,
MOCTPOEHUE TPaPUKOB MHOTOUJICHOB C MCIIOJIB30BAHKUEM arrapara
MaTeMaTUYeCKOro aHajinu3a.
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Tewma 7.10 Haxoxnenue
ONTUMAJILHOT'O pe3yJIbTara ¢
IMOMOLIBIO TPOU3BOIHOM B

IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (CoiepKaHue
NMPUKJIATHOT0 MOYJIA)
[TpakTuueckas padora No26: [Ipasuia u hopmyisl nuddepeHmpoBanusl.

MPAKTUYECKUX 3a]auax. [IpakTrueckas padota Ne27: [IpumeHeHrEe TPOU3BOAHON B MPAKTHYECKUX 6
3a/a4ax.
[IpakTrueckas padota Ne28: HaxoxkaeHHne ONTUMAIBHOTO pe3yJibTaTa ¢
IIOMOLIBIO IPOU3BOJHON B IPAKTUYECKUX 33]a4ax.
Tema 7.11 Pemrenne 3agau. Conep:xanue yueOHOro MaTepuaJia
[TpousBoanas pyHKINH, €€ KontponsHast padoraNe 6. @opmyisl u ipaBuia qudGepeHpOBaHNUS. 2
IPUMEHEHHE. HccnenoBanue QyHKIMI ¢ TOMOIIbIO TPOU3BOIHOM.
Pazjen 8. [lepBooGpasnas 16
¢dynkunu, ee npuMeHeHHne
Tema 8.1 IlepBooOpa3Has pyHKUIMU. Coaep:xanue yueOHOro MaTepuasa
[IpaBuia HaXOXKACHUS 3amavya 0 BOCCTAHOBJICHUHU 3aKOHA JABM)KEHUS MO U3BECTHON CKOPOCTH.
1epBOOOPA3HBIX. O3HakOMIICHHE C TIOHATHEM MHTETpalla v MepBOOOPa3HOM Tt QyHKIHH
y=f(x). Pemenue 3ana4 Ha cBs3b EpBOOOPA3HOIL U €€ MPOU3BOAHOM, 2
BBIYMCIICHHE TIEPBOOOpa3HOM 1iist qaHHOM PyHkimu. Tabmuua Gopmyn mist
HaXO0XXJCHUS EPBOOOPA3HBIX. OKO1, OKO2,
Tema 8.2 IInomane KpUBOJIMHENHON Coaep:xanue yueOHOro MaTepuasa OKO03. OK04
tpaneuuu. @opmyna HeroToHa- 3anauu, NIPUBOJAIIME K TIOHATHIO ONPEEIIEHHOT0 UHTErpaja — o ’ ’
JleiiOHuna. BBIUMCIIEHUH IJI0IIA 1 KPUBOJUHEHHOM Tpameryu, o nepeMenieHHH TOUKH. 2 OKD5, OK06,
[TonsTue onpenenénHoro uHTerpana. ['eomerpuueckuii U puandecKuit OKO07, IIK 1.1
CMBbICI orpeienieHHoro uHrerpaina. ®opmyna Herotona— JleiOnua.
Tema 8.3 HeonpeneneHHbIi 1 Conep:xaHue yueOHOro MaTepuaJia
OIIpEEIIEHHBINA UHTETPAJL. [lonsATHE HEONPEAEIEHHOTO UHTETPAJIA. 4
[IpakTuueckas pabota Ne29: HeonpeneneHHbli U onpeieeHHbIH
MHTETpabl.
Tema 8.4 [lonsitue 06 onpenenennom | Coaep:xkaHue yueOHOro MaTepuaJia
MHTETrpaje KaK II0IaIu I'eomeTpuueckuii CMbICI ONPENEIEHHOIO HHTETpaIa. 2

KPUBOJIMHEWHOW TpaIeiuu.
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Tema 8.5 OnpeneneHHblil HHTErpai B
KH3HU.

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUe (CoepraHue
NMPUKJIATHOT0 MOYJIA)
[Ipaktuueckass  pabora  Ne30: Bplunciienue  MHBL  KPUBOU

HKEJIC3HOJOPOKHOIO IIyTH C OMOILBIO ONPEIETICHHOr0 HHTErpaa. 4
[IpakTnueckas padora Ne31: BerunciieHue mioma iy 3eMIsTHOIO ITOJIOTHA
JUIs Pa3be3/10B, OOrOHHBIX yTEH, ¢ HOMOIIBIO HHTErpaa.
Tema 8.6 Pemenue 3anau. Coaep:xanue yueOHOro MaTepuasa
[TepBoobpasnas pyHkuuu, ee KonTponbnas padoraNe 7. [TepBoo6pasznas ¢pyukuuu. [IpaBuna 2
IIPUMEHEHHUE. HaXOXKJeHH 1epBooOpa3HbiX. Ee mpumenenue.
Pa3nen 9. MHo:kecTBa. JJIeMEHTDI 10
Teopuu rpagdos.
Tema 9.1 MHoxecTBa. Conep:xanue yueOHOro MaTepuaJia 2
[Tonsitue MuOkecTBa. [loamHO)KecTBO. Oniepanii ¢ MHOKECTBAMH.
Tema 9.2 Onepauuu ¢ mHOXkecTBamu | [IpodeccnoHaILHO-OpHEHTHPOBAHHOE CO/Iep:KaHue (CoiepKaHue
NMPUKJIAJTHOI0 MOYJIA) 2
[IpakTuueckas padora Ne32: Omneparuu ¢ MHOKeCTBaMu. Perienue OKO01, OKO02,
MIPUKJIAIHBIX 3324 OKO03, OK04,
Tema 9.3 I'padsr. Coaep:xanue yueOHOro MaTepuasa OKO05, OKO07,
IIpaktrnueckas pabota Ne33: ITonsitue rpacda. Cs3Hbli rpad, nepeso, K 1.1
LUKJ Tpad Ha MIOCKOCTH. 4
[Ipaktuueckas padora Ne34:[loctpoenue rpaga 1o ycioBuro
CUTYallMOHHBIX 33/1a4.
Tema 9.4 Pemenue 3anad. Coaep:xanue yueOHOro MaTepuasa
MHnuosxectBa. I'padsl u ux KonTponbnas padoraNe 8. Onepanuu ¢ MHOkecTBaMu. Onricanue 2
IIPUMEHEHHE. peanbHBIX CUTYaIM ¢ moMolbI0 MHOKeCTB. [IprMenenue rpagoB k
PELICHHUIO 33/1a4.
Paznen 10. Di1eMeHTDI OKO01, OK02,
KOMOUHATOPHKH, CTATUCTUKHA U 18 OK03, OKO04,
TEOPHH BEPOSITHOCTH.
Tema 10.1 OcHOBHBIE TOHATUS Coaep:xanue yueOHOro MaTepuasa 5 OK?&& (1)1507’

KOMOHWHATOPHKH.

HepeCTaHOBKI/I, pasMeiCeHusd, COYCTaHU .
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Tema 10.2 CoGbiTHE, BEpOATHOCTH
coObITus. CoXXeHUE U YMHO)KEHHE

Conep:xanue y4eOHOro MaTepuaJia
CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTU CYMMBbI

BEPOSITHOCTEM. COOBITHI. Y CIIOBHAS BEPOSTHOCTD. 3aBUCUMBIC M HE3aBUCHMBIE COOBITHSI. 2
Teopembl 0 BEpOSTHOCTH NPOU3BEACHUS COOBITUI.
Tema 10.3 BeposiTHOCTD B IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (colepKaHue
po¢eCCHOHATIBHBIX 3a1auax. NPHUKJIATHOTO MOLYJIA)
[Ipaktuyeckas pabora Ne35: OTHOCHTEIbHAS YACTOTA COOBITHS, CBOWCTBO 4
€€ yCTOMUMBOCTH.
[IpakTuueckas padora Ne36: CtarucTuyeckoe onpeesieHue BEpOSTHOCTH.
OreHKa BepOSITHOCTH COOBITHSI.
Tewma 10.4 JluckpetHas ciyqaitHas Coaep:xanue yueOHOro MaTepuaJia
BEJIMYMHA, 3aKOH ee pacrnpesaeneHus. | Buasl cimyuaiiabix BennuuH. OnpeaeneHne AUCKPETHOM ciryyaiiHoN 9
BEJIMYMHBI. 3aKOH pacHpe/esieHus: JUCKPETHOM ciiyyaiiHON BenuuuHbl. Ee
YHCIIOBbIE XaPaKTEPUCTUKH.
Tewma 10.5 3agaun MmaTeMaTHYECKOM Conep:xanue yueOHOro MaTepuaJia
CTaTUCTUKH. Bapuauunonssiii psa. Ilonuron yactot u rucrorpamMma. CtaTUCTUYECKHE 2
XapaKTePUCTHKH psiia HAOIF01aeMBbIX TAaHHBIX.
Tema 10.6 cocraBienue Tadbnui u IIpogeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHue (CoepKaHue
JMarpaMM Ha IpaKkTUKe. NPHUKJIATHOTO MOLYJI)
[IpakTuueckas padora Ne37: HaxoxaeHue cpelHUX XapaKTepUCTHUK, 4
Ha0JII01aeMBIX JTAaHHBIX.
[TpakTrueckas padota Ne38: [lepBuynas 00pabOTKa CTATUCTHYECKUX
naHHbIX. [ padudeckoe uX mpencTaBieHHE.
Tema 10.7 Pemenue 3amau. DnemenTs! | Coaep:xkaHue yueOHOro MaTepuaJia
KOMOWHATOPUKH, CTATUCTUKH U KonTtponbHas paboraNe 9. DnemenTsl komOuHaTopuku. CoObITHE, 2
TEOPHUH BEPOSTHOCTH. BEPOSITHOCTH cOOBbITHA. CII0)KeHUE H YMHOKEHUE BEPOSTHOCTEH.
Pasnea 11. IlpsiMble 1 MVIOCKOCTH B
HpOIiTpaHCTBI::. OKOI, OK03,
16 OKO04, OKO07,
K 1.1
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Tema 11.1 OcHOBHBIE TTOHATHA
crepeoMeTpuu. Pacrionoxenue

Conep:xanue y4eOHOro MaTepuaJia
[Ipenmer crepeomerpuu. OCHOBHBIE MMOHATHS U AKCHOMBI CTEPEOMETPUH.

MPSAMBIX U IIOCKOCTEM. [Tepecekaromuecs, nmapajuieibHbIE U CKpeluBarouecs npsamele. [Ipusnak 2
Y CBOMCTBO CKPEUIUBAIOIINXCS MPSAMBIX.

Tema 11.2 ITapannensHocTs npsAMblX, | Conep:kanue yueOHOro MaTepuajia

MPSAMOM U TJIOCKOCTH, TIJIOCKOCTEH. [TapannensHble ipsMas U mwiockocThb. Onpenenenue. [Ipusnak. CoiicTsa.
[Tapannensubie miockoctu. Onpexnenenue. [Ipuznak. CpoiicTa. 4
Tetrpasnp u ero snementsl. [lapannenenunen u ero anemeHTsl. CBONCTBA
IIPOTUBOIOJIOKHBIX TPaHEN U AMaroHanei napauienenumnena. Iloctpoenne
ceueHnii. Pemenue 3agad.

Tema 11.3 IlepneHaAuKyIAPHOCTH Coaep:xanue yueOHOro MaTepuasa

MPSAMBIX, IPSMOM U TJIOCKOCTH, [lepnennukynspusie npsmele. [lapannenbHble TpsMbIe,

IJIOCKOCTEH. MEpIEeHIUKYIISIPHBIE K III0cKoCTH. [Ipr3Hak neprneHaAuKyIspHOCTH NPSIMOI 9
u mockoctu.llepneniukynsap u HakinonHas. [lepneHnukynspHbie
IIOCKOCTH. [Ipu3HaK neprneHauKyIspHOCTH IIIOCKocTel. PaccTosiHus B
MIPOCTPAHCTBE.

Tema 11.4 Teopema o Tpex Conep:xaHue yueOHOro MaTepuaJia

NepHeHIuKyIsIpax. Teopema o Tpex nepneHauKyIspax. JlokazaTenbcTBO. Y0 MEXKIY NPIMON 2
U IUVIOCKOCTBIO. YT0JI MEX]TY MIIOCKOCTSIMHU.

Tema 11.5 ITapannensHsle, IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (COAepKaHUe

MepIeHIUKYIISIPHBIC U NPHUKJIATHOTO MOIYJIAA)

CKpELIUBAIOIINECS MPSAMbIE [IpakTuueckas pabora Ne39: Akcromsl crepeomerpui. [lapannensHOCTb 4
MPSIMBIX U MJIOCKOCTEHN Ha KEJIe3HOJOPOKHOM TPAHCIOPTE.
[IpakTuueckas pabota Ne40: [lepneHAUKYISIPHOCTD MPSMBIX U MIIOCKOCTEN
Ha ’KEJIe3HOI0POKHOM TPAHCIIOPTE.

Tema 11.6 Pemenue 3amau. [Ipsmeie u | Conep:xkaHue yueOHOro MaTepuasia

IJIOCKOCTH B IIPOCTPAHCTBE. KonTtponsHas padoraNe 10. PacrionoskeHue npsiMbIX U IJIOCKOCTEN B 2
npoctpancte. [leprneHuKyIspHOCTh U NapaieIbHOCTh IPSIMBIX U
m1ockocTeil. CKpeluBaroImecs npsMble.

Paznen 12. KoopanHarsl u 10 0K02, OK03,

BEKTOPBI.
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Tema 12.1 JlekapToBBI KOOPAUHATHI B

Conep:xanue y4eOHOro MaTepuaJia

OK04, OKO07,

npocTpaHcTBe. PaccrosHue Mexay JlekapToBbI KOOPAMHATEI B IpocTpaHcTBe. [IpocTeiimue 3anaun B 9 K 1.1
nByMmst Toukamu. Koopaunatst KoopauHaTax. PaccrosiHue Mexay JByMs TOUKaMU, KOOPIAUHATHI CEPEIUHBI
CepeIMHBl OTPE3Ka. OTpe3Ka.
Tema 12.2 Bekrops! B npoctpancTtBe. | Conep:kaHue yueOHOro MaTepuajia
VYron mexay Bektopamu. CkansipHoe | Bekropsl B mpoctpancTBe. Cll0)keHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
IIPOU3BE/ICHNE BEKTOPOB. BeKTOpa Ha yucio. KoMiuianapHelie BeKTopbl. CKalsipHOE IPOU3BEIEHUE
BEKTOpOB. PaznoxeHne BeKTopa 1o TpeM HeKOMILJIaHAPHBIM BEKTOPAM. 9
Koopaunatsl BekTopa, CKalIsipHOE IPOU3BEAEHUE BEKTOPOB B
KOOp/AMHATAaX, yroJl MEX/y BEKTOpaMHM, Yrol MEXy NMpsIMOi U
IJIOCKOCTBIO, YTOJI MEXTY IJIOCKOCTSAMU. Y paBHEHUE TUIOCKOCTH.
I'eomeTpuueckuil cMbIca onpeaenuTens 2x2.
Tewma 12.3 IlpakTuko- IMpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKaHUE
OpPHEHTUPOBAHHBIE 33/1a4l Ha NPHUKJIATHOT0 MOLYJI5)
KOOPJIMHATHOM IIJIOCKOCTH. [IpakTuueckas pabora Ne41: KoopaunaTHas miiockocts. Beruncnenue 4
paccTOsIHUM U MJIOMIAeH Ha MIIOCKOCTH.
[IpakTuueckast pabora Ne42: KoanuecTBeHHbIE pacueThl.
Tema 12.4 Pemenne 3anau. Coaep:xanue yueOHOro MaTepuasa 2
KoopauHatsl 1 BEKTOPBI. KonTponbHas padotaNe 11. KoopauHaThl 1 BEKTOPBHI.
Pa3nen 13. MHOrorpaHHUKHU M TeJia 44
BpalleHHs
Tema 13.1 Bepuunsl, peOpa, rpanu Coaepixanue yueOHOro MaTepuasa
MHOT'OTpaHHHKA. ITonatue MHOrorpannuka. Ero snemMeHTsl: BepinHbl, pedpa, rpaHH. 2
Junaronanb. Ceyenuie. Boinykiible 1 HEBBINYKJIbIE MHOTOI'PaHHUKH. OKO01. OK02
Tema 13.2 IIpusma, ee Coaep:xanue yueOHOro MaTepuasa OKO3’ OKO 4’
cocrasisironue, ceueHue. [Ipsmas n [Tonsitue npusmel. Ee ocHoBanus 1 00KoBbIE TpaHu. BricoTa npu3Mel. 2 OKO 5’ OKO 6’
NIPaBUJIbHASL TPU3MBI [Ipsimas v HaksioHHas npusMa. IIpaBunbHas npusma. Ee ceuenue. OK07 ’ K 1 i
Tema 13.3 Ilapannenenunesn, KyoO. Conep:xanue y4yeOHOIro MaTepuaJia ’ ’
Ceuenue ky0a, mapasiesnenumnesa. [Mapannenenunen, cBOCTBa MPSIMOYTOJIBHOTO Mapajulesienumnenaa, Kyo. 2
Ceuenue Ky0a, mapajjieenumnesaa.
Tema 13.4 Ilupamuna, ee Coaep:xanue yueOHOro MaTepuasa 2

COCTaBJIATOIINEC, CCUCHHUC.

[Tupamua u ee snementsl. Ceyenue nupamusl. [IpaBunpHas nupamuaa.
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[IpaBunpHas nupaMua. Y Ce4eHHas
UpaMua.

VYceueHHnas nupamuaa.

Tema 13.5 BokoBas u mmoinuasg
MTOBEPXHOCTh MTPU3MBI, TUPAMHU/IBI.

Conep:xanue y4eOHOro MaTepuaJia
[Tnouraabs 60KOBOM U MOJHON MOBEPXHOCTH MPU3MBI, MUPAMUIBIL.

Tema 13.6 Cummertpus B KyOe,
napauiesienureie, pu3Me,
UpaMHuJIe.

Coaepixanue yueOHOro MaTepuasa
CumMMeTpHsi OTHOCUTEIBHO TOYKH, IPSIMOH, MIIOocKocTU. CUMMETpHS B
KyOe, napajuiesienunese, npu3sMe, nupamue.

Tema 13.7 [Ipumepsl cuMMeTpuUii B
npodeccun.

IIpogeccuonaibHO-OpHMEHTHPOBAHHOE CO/Iep:KaHue (CoAepKaHue
NMPUKJIAJTHOI0 MOYJIA)

[IpakTuueckas pabota Ne43: CummeTpusi B pUpojie U ObITY.
[IpakTuueckas padora Ne44: CummeTpusi B apXUTEKType U TEXHUKE.
[IpakTuueckas pabora No45: CumMmeTpus Ha 5KeJIe3HOI0POKHOM
TPaHCIIOPTE.

Tema 13.8 IIpaBusnbHbie
MHOTOTPaHHUKHU, UX CBOMCTBA.

Conep:xanue yueOHOro MaTepuaJia
[IpakTuueckas pabora Ne46: [ToHsTHE NPaBUILHOIO MHOTOI'PAaHHUKA.
CBoiicTBa NpaBUIbHBIX MHOIOI'PaHHUKOB

Tema 13.9 Hununap, ero

COCTaBJIAIOIIHNC. Ceuenune qUJInHApAa.

Conep:xanue yueOHOro MaTepuaJia
Hunuuap u ero snemenTsl. CeueHne NUINHpa (MapajuieIbHOe OCHOBAHUIO
u ocu). Pa3zBepTka uinHapa.

Tema 13.10 Konyc, ero
cocrapistronue. CeueHue KoHyca.

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (COAepKaHUe
NPHUKJIATHOT0 MOLYJIs)

IIpakTrnueckas padora Ne47: Konyc u ero sanemenTsl. CeueHre KoHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY ), KOHUYECKHE
CEUEHUS.

[TpakTrueckas padbota Ne48: Pa3BepTka KoHyca

Tema 13.11 YceueHnslit koHyC.
CeueHne yCceueHHOro KOHyca.

Conep:xanue yueOHOro MaTepuaJia
VYceuennsiit konyc. Ero oopasyromias u Beicota. CeueHrne yCeueHHOTO
KOHYyca.

Tema 13.12 lap u cdepa, ux
CEUYCHUSI.

Conep:xanue yueOHOro MaTepuaJia
[Iap u cdepa. BzanmHoe pacnonoxenue chepsl u mockocTa. CedeHune
11apa, cepsl.
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Tema 13.13 [Honsarue 06 oobeMe Tena.

OtHolreHre 00BEMOB MOAOOHBIX TEIL.

Coaep:xanue y4eOHOro MaTepuasa
[TonsTe 06 o6beme Tenna. O0beM Kyda U MPSMOYTOIBHOTO

napayienenuneaa. OobeM npu3Msel U IWIMHAPA. OTHOIIEHHE 00HEMOB 2
1o100HbIX Tend. ['eoMeTpuuecKuil CMBICT ONpeenuTeNs 3-ro NopsaKa.

Tema 13.14 O6beMbI U MIOLAAN Coaepixanue yueOHOro MaTepuasa

MTOBEPXHOCTEN TeJ. O6bemMbl mupamMuabl U kKonyca. O0bem mapa. [Tnomanu noBepxHocTei Tel. 2

Tema 13.15 KomOunammu Conep:xanue yueOHOro MaTepuaJia

MHOTI'OTPAaHHUKOB U TEJ BPAILLECHUS. [IpakTryeckas padora Ne49: KomOnHamMy reoMeTpuYecKix Tedl. 4
[IpakTuueckas pabora Ne50:0O06beM Ten BpalieHusl.

Tema 13.16. 'eomerpuyeckue Coaep:xanue yueOHOro MaTepuaJia

KOMOMHAIIMK Ha TPAKTHKE. [IpakTuueckas padora Ne51: Mcnonb3oBanre KOMOMHAIIMIMA
MHOTOT'PaHHUKOB B IIPAaKTUKO-OPUEHTUPOBAHHBIX 3ajjauax. 4
[TpakTrueckas padota Ne52: Mcnosp3oBaHne KOMOWHAIIMN TEJT BPAIICHHS
B [IPAKTUKO-OPUEHTHPOBAHHBIX 33J1a4aXx.

Tewma 13.17 Pemenue 3amau. Coaep:xanue yueOHOro MaTepuaJia

MHOrorpaHHMKH ¥ Teja BpaIleHHUs. KontponbHast paboraNe 12. O0beMbI U IUIOIAAN TOBEPXHOCTH 2
MHOTOTPaHHUKOB U T€J BPAIICHHUSL.

Pa3zpnen 14. YpaBHeHnus u 18

HepaBeHCTBA

Tema 14.1 PaBHOCHIBHOCTB Coaep:xanue yueOHOro MaTepuasa

ypaBHEHUH U HepaBeHCTB. O01ue PaBHOCUIIBHOCTB YpaBHEHU U HepaBeHCTB. Onpenenenust. OCHOBHBIE

METO/Ibl PELICHUS. TEOPEMBI PAaBHOCHUJIBHBIX IIEPEX0/jaX B YPABHEHUSAX U HEPABEHCTBAX. OK01, OK02,
OO01iue MeTobl pellieH!s] ypaBHEHUI: Tepexo] OT paBeHCTBa QYyHKIUH K 2 OKO03, OK04,
PaBEHCTBY apryMEHTOB JUII MOHOTOHHBIX (DYHKIIH, METO/1 Pa3JI0KEHHs Ha OKO05, OKO6,
MHO>KUTEJIH, METOJT BBEJICHUSI HOBOM MepeMeHHON, (yHKIIMOHATIBHO- OKO07
rpaduuecKuil METOI.

Tema 14.2 I'paduueckuii MeTO Conep:xxanue y4ye0OHOro MaTepuaJa

pellIeHns] ypaBHEHNI, HEPABEHCTB. OO111e MeTOIbI peIIeHUs] HEPaBeHCTB: IIePeXo/1 OT CPABHEHUS 3HAUCHHH 9

(GyHKIUH K CPaBHEHUIO 3HAUYEHUIN apryMEHTOB JIIs MOHOTOHHBIX (QYHKIIH,
METOJ] UHTEPBAJIOB, PYHKIMOHANbHO-Tpadudeckuil Mmetoa. I'paduueckuii
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METO/ pELICHUs] YPABHEHUN U HEPABEHCTB.

Tema 14.3 YpaBHeHHS U HEPABEHCTBA
C MOJyJIEM.

Conep:xanue y4eOHOIro MaTepuaJia

Omnpenenenue MoayJisi. PackpeiTue Mmoayss o onpeaenenuto. [Ipocreiinme
ypaBHEHHUS U HEPAaBEHCTBA ¢ MOyJieM. [IpuMeHeHe paBHOCUIIBHBIX
NEPCX0a0B B ONMPCACIICHHBIX THUIIAX ypaBHeHI/Iﬁ 1 HCPABCHCTB C MOAYJICM.

Tema 14.4 YpaBHeHHS U HEpAaBEHCTBA
C MmapaMeTpaMu.

Conep:xanue y4eOHOIro MaTepuaJia
3HaKOMCTBO ¢ nmapameTpoM. [Ipocrelinne ypaBHEHHUS U HEPaBEHCTBA C
1apaMETPOM.

Tema 14.5 CocraBieHue u penieHue
npodeccnoHaNbHBIX 337a4 C
IIOMOILBIO YPABHEHUIA.

IIpodeccuonanbHO-OpHEHTHPOBAHHOE COAePKaHHE (COAepKaAHMe
NPHUKJIATHOTO0 MO1YJIs)

[IpakTuueckas padora Ne53: PemeHne TeKCTOBBIX 33a/1a4 ¢ IOMOIIbIO
JINHEMHBIX YPABHEHUU.

[IpakTuueckas padora Ne54: PemieHne TEKCTOBBIX 33a/1a4 ¢ IOMOIIbIO
KBaJIpaTHBIX YPABHEHUM.

[IpakTuueckast padora NeS5: PemieHne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
CUCTEMBI YpaBHEHUI.

[IpakTuueckas pabota Ne56: Pemienue TeKCTOBBIX 3a/1a4
po(heCCHOHATILHOTO COIEP KaHUsl.

Tema 14.6 Pemrenune 3amay.
VYpaBHEHUs U HEPABEHCTBA.

Conep:xaHue yueOHOro MaTepuaJia
[IpakTuueckas pabota No57: OOmire METoIbl pelIeHNs YPaBHEHUN.
YpaBHEHHUs 1 HEPABEHCTBA C MOJIYJIEM U C TTapaMeTpamH.

HpOMe)KyTO'-IHaﬂ aTrecrauus

IK3aMeH

16

Bcero:

340
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3. YCJIOBUSA PEAJIMBALUU ITPOT'PAMMBI YYEBHOI'O
INPEIMETA
3.1. TpeboBaHKusi K MUHMMAJBbHOMY MATEPHATbLHO-TEXHUYECKOMY
o0ecneyeHn 1o

VYuebnblii ipeAMeET peanusyercs B yueOHoMm kadunere Ne 303

O6opynoBanue yueOHOro KaOUHeTa:

— TI0CaJI0YHbIE MECTA MO KOJUYECTBY O0yUaIOIINXCS;

— pabouee MECTO IpenoaBaTers;

— METOIUYECKHE MaTepHaIbl TIO0 TUCITUATIIINHE.

Texuuyeckue cpeactBa oOydeHuss paboyero Mecra MPEnojaBaTes:
KOMITBIOTEPHOE 000pyI0BaHNE, KOTOPOE TOJDKHO COOTBETCTBOBATH COBPEMEHHBIM
TpeOOBaHMUsIM O€30MacHOCTH U HAJEKHOCTH, MPEAyCMAaTPpUBATh BO3MOXKHOCTH
MHOTO(YHKIIMOHAJILHOTO ~ WCIIOJIb30BaHUA KaOMHETa, C IEJIbI0 HU3Y4YCHHUSA
COOTBETCTBYIOIIECH NUCIMIUIMHBI, MYJIbTUMEIUMHOE 00OpYyIOBaHUE (IMPOEKTOP U
MPOCKITMOHHBINA SKpPaH WM MHTEPAKTHBHAS JOCKA), JIOKAJIbHAsl CETh C BBIXOJOM B
Internet.

HanMeHOBaHHME CHEIMANBHOTO TIOMEHICHHS: y4eOHas ayauTopwst IS
MIPOBEICHMUSI MIPAKTHICCKUX 3aHSTHH, TPYIIIOBBIX KOHCYJIBTAITHAH,
WHIUBUYAIbHBIX ~ KOHCYJbTAlIMMA, TEKYIIEro KOHTPOJS, IPOMEXKYTOUYHOM
aTTeCTalliy, OCHAIICHHbIE OOOPYJOBAaHMEM M TEXHUYECKUMH CpEJICTBAMU
oOy4eHHMs, a TAK)Ke YUTAIbHBIN 3aJ1, TOMEIIEHUS JJII CAMOCTOATEIHLHOM paboThI, C
noctynom Kk cetu «MaTepuer» u SUOC.

3.2 UndopmannoHHOe o0ecnevyeHne peajn3auny NporpaMmmal
Hns  peanuzanuu  mporpaMmbl  OMOJMOTEUHBIH  GOHA  00pa30BaTEIIHHOM

OpraHu3allid HMEET JJIGKTPOHHBbIE oOOpa3oBaTelibHbie U HUH(OPMAIIMOHHbBIC

pPECYpCHI, UCTIOIb3yeMbIE B 00pa30BaTEILHOM MPOIECCe.

IlepeyeHb pekOMeHAyeMbIX Y4YeOHbIX M3JAHUH, JONMOJHHUTEIHLHOU
aurepatypbl UHTepHeT-pecypcoB, 0a3bl JaHHBIX 0U0JIHOTEYHOTO0 PoHaA:
3.2.1 OcHOBHBIE HCTOYHUKM:

1.  Amumos L. A., Kossirun FO. M., Tkauésa M. B., ®énoposa H. E., [llabynun
M. H., Maremartuka: ajredpa W Hayaja MaTEMaTHYECKOTO aHaJM3a,
reoMmetpusi. Aiaredpa U Hayana matremaTudeckoro anamuza. 10—11 kmaccs :
0a30BbI 1 YITyONEHHBIA YpOBHU: YueOHUK- M3naTenscTBo "[IpocBemenne”,
2023. — ISBN 978-5-09-107210-5. https://e.lanbook.com/book/334391—
TeKCT : 3IIEKTPOHHBIN

2. Aranacsu JI. C., byry3zos B. ®@., Kagomues C. b., ITo3usx 3. I'., Kucenéna JI.
C., Maremaruka: anreOpa v Hadajla MaTEMaTUYECKOTO aHalli3a, T€OMETPHUS.

['eomerpusi: 10—11-i1 kiaccel: 6a30BbIN U yIiyOJEHHBIN YPOBHU: YUECOHHK-
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M3natensctBo  "[lpocBemenne”, 2023.— ISBN  978-5-09-103606-0.
https://e.lanbook.com/book/334397 — TekcT : 37eKTPOHHBIN
3.2.2 /lonoJiHUTENbHbIE HCTOYHUKM:
3. Koznor B.B. Maremartuka: anrebpa u Hadajga MaTeMaTHYECKOTO aHAIIN3a,

reomeTpusi: yueoHuk s 10 knacca . ba3zoBbiii u yriry0iaéunsiii yposau / B.B.
Kosnos, A.A. Hukutus. - MockBa : Pycckoe cioBo, 2020. - 464 c.

4. KoznoB B.B. Maremaruka: anrebpa M Hadaja MaTEeMaTHYECKOTO aHAIM3a,
reomeTpusi: yueoHuk s 11 kmacca . ba3zoBbiii u yriry6iaéunsiii yposau / B.B.
Ko3snos, A.A. Hukutun. - Mocksa : Pycckoe cnoso, 2020. - 464 c.

5. bammakoB, M.W., Marematuka : yueOnuk / M.U. bammakoB. — Mocksa
:KunoPyc, 2022. — 394 c¢. — ISBN 978-5-406-09589-8. —
URL :https://book.ru/book/943210 (nara oopamenus: 07.09.2022). — Tekcr :
AJIEKTPOHHBIN

6. bammakoB, M.U., Marematuka. [IpakTukym : y4eOHO-IPAKTHYECKOE

nocobue / M.W. bammaxkos, C.b. DutnHa. — Mocksa :KnoPyc, 2023. — 294
c. — ISBN 978-5-406-10588-7. — URL.:https://book.ru/book/945228 (nara
oOpamenus: 07.09.2022). — TekcT : 3NeKTPOHHBIN

3.2.3I1epeyens mnpodeccHOHATBHBIX 0a3 JAHHBIX M HH(POPMANMOHHBIX

CIPABOYHBIX CHCTEM:
1.  www.fcior.edu.ru (MudopmaiimonHsie, TPEHHUPOBOYHBIC K KOHTPOJIBHBIC

MaTepHabl).
2. www.school-collection.edu.ru (Enunas KOJUIEKLIUS U (QPOBBIX
00pa3oBaTeIbHbIX PECYPCOB).
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4. KOHTPO.Ib 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOH

KonTtposns u

OLICHKAa

JUCHUATIIMHBI

pE3yNbTaTOB  OCBOEHHUS

y4eOHOTO

npeaMera

OCYIIIECTBIISICTCSl TIPENoIaBaTelieM B IIPOIECCE TPOBEICHUS TEOPETHUYCCKUX H
MPAKTUYCCKUX 3aHSATHH, BBIMOJTHCHUS O0yYarOIIMMUICS HHIUBUIYATbHBIX 3aJaHU
(MOATOTOBKM COOOIIEHUI U MPE3EHTAIIUMN ).

[IpomexyTounas attectanus B hopme 3k3amena B | u |l cemecTpax.

O0mue KoMIeTeHIUH
(OK), 1uuHOCTHBIE
pesyabrarsl (JIP)

Paszgen/Tema

Tun oneHoYHbIX
MeponpUATHI

OK 01. Beibupats
CIocoObI peleHus 3a1a4
npoeCCUuOHATBLHON

e TSIIbHOCTH
NPUMEHHUTEITBHO

K pa3IMYHbIM
KOHTEKCTaM

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6
P2, Temsr 2.1,2.2

P 3, Temsr 3.1, 3.2, 3.3,3.4 IT-0/c, 3.5

P4, Tems1 4.1,4.2,43,4.4

P 5, Temnr 5.1, 5.2,5.3,5.4,5.5, 5.6 IT-o/c,
5.7

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10, 6.11

P7, Temm 7.1,72,7.3,74,7.5,7.6,
7.7,7.8,7.9, 7.10 IT-o/c, 7.11

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6
P9, Temsr 9.1, 9.2 IT-o0/c, 9.3, 9.4

P 10, Temsr 10.1, 10.2, 10.3 IT-o/c, 10.4,
10.5, 10.6, 10.7

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

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

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

Tekymuii  KOHTpPOJIb,

TECTUPOBAHUE 1o
pasmenaM M TeMawm,
IIPaKTUYECKHE

paboThI, KOHTPOJIbHAS
pabora, sK3aMeH

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA
MOWCKa, aHaJIN3a U
UHTEPIIPETAIINH
uHpOpMaLnH, U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMS 32124
npodeccCuoHaNBHOM
JIESITSIIBHOCTH

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6
P2, Temsr 2.1, 2.2

P 3, Temsr 3.1, 3.2, 3.3,3.4 [1-0/c, 3.5

P4, Temr14.1,4.2,4.3,4.4

P 5, Temnr 5.1,5.2,5.3,5.4,5.5, 5.6 I1-o/c,
5.7

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, 6.11

P7, Temm 7.1,7.2,7.3,74,7.5,7.6,
7.7,7.8,7.9, 7.10 IT-o/c, 7.11

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 [T-o/c, 8.6
P9, Tems 9.1, 9.2 IT-0/c, 9.3, 9.4

P 10, Temsr 10.1, 10.2, 10.3 IT-o/c, 10.4,
10.5, 10.6, 10.7

P12, Temnr 12.1, 12.2, 12.3 IT-o/c, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5,

Texymui KOHTPOIIb,
TECTUPOBAHUE 110
paszesiaM U TeMaM,
PAKTHYECKHE
paboTbI, KOHTPOJIbHAS
pabora, sK3aMeH
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13.6, 13.7 IT-o/c, 13.8, 13.9, 13.10 IT-o/c,
13.11, 13.12, 13.13, 13.14, 13.15, 13.16,
13.17

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

OK 03. IltanupoBaTh u
peaan30BHIBATH
coOCTBEHHOE
npodecCuoHaTbHOE U
JMYHOCTHOE Pa3BHUTHE,
PeIPUHIMATEIHCKY IO
JeSITeIIbHOCTD B
npoecCHOHATBLHOM
cdepe, UCIOTB30BaTh
3HAHUS 10 (PUHAHCOBOK
IpaMOTHOCTH B
Pa3ITUYHBIX KU3HEHHBIX
CUTYAIHSIX

P1,Temal.1,1.2,1.31II-0/c,1.4,15,1.6
P2, Temsr 2.1, 2.2

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

P4, Tems1 4.1,4.2,43,4.4

P 5, Temrr 5.1,5.2,5.3,5.4,5.5, 5.6 IT-o/c,
5.7

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

P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9, 7.10 IT-o/c, 7.11

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6
P9, Temsr 9.1, 9.2 IT-o0/c, 9.3, 9.4

P 10, Temsr 10.1, 10.2, 10.3 I1-o/c, 10.4,
10.5, 10.6, 10.7

P11, Temsr 11.1,11.2,11.3,11.4, 11.51-
o/c, 11.6

P12, Temnr 12.1, 12.2, 12.3 I1-o/c, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5,
13.6, 13.7 I1-o/c, 13.8, 13.9, 13.10 IT-o/c,
13.11, 13.12, 13.13, 13.14, 13.15, 13.16,
13.17

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 11-
o/c, 14.6

Tekymuii  KOHTpPOJIb,

TCCTUPOBAHUC 1o
pasaciiaMm M TCMaM,
IMPAKTUYCCKUC

paboThl, KOHTPOJIbHAS
pabota, SK3aMeH

OK 04. DpdexTrBHO
B3aUMO/IEIICTBOBATH U
paboTath B KOJUIEKTHBE
U KOMaHie

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6
P2, Temsr 2.1,2.2

P 3, Temsr 3.1, 3.2, 3.3,3.4 [1-0/c, 3.5

P4, Temr14.1,4.2,43,4.4

P 5, Temsr 5.1,5.2,5.3,5.4,5.5, 5.6 I1-o/c,
5.7

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

P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10 IT-o/c, 7.11

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6
P9, Tems 9.1, 9.2 T1-0/c, 9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3 IT-o/c, 10.4,
10.5, 10.6, 10.7

P11, Temsr 11.1, 11.2,11.3, 11.4, 11.5T1-
o/c, 11.6

P12, Temsr 12.1, 12.2, 12.3 IT-o/c, 12.4

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

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 11-
o/c, 14.6

Texymuil  KOHTpOJIb,
TECTUPOBAHUE o
pagenaMm M TeMau,
paKkTUYEeCKHe
paboThl, KOHTPOJIbHAS
paboTa, FK3aMeH

OK 05. OcyuiecTBasTh

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6

Texkylnui  KOHTPOJIb,
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YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAITUIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit denepanu
C Y4ETOM OCOOCHHOCTEH
COLIMAJILHOTO U
KyJIbTYPHOT'O KOHTEKCTA

P2, Temrr 2.1, 2.2

P 3, Temsr 3.1, 3.2, 3.3,3.4 IT-0/c, 3.5

P4, Tems1 4.1,4.2,43,4.4

P 5, Temn 5.1, 5.2,5.3,5.4,5.5, 5.6 IT-o/c,
5.7

P 6, Temr1 6.1, 6.2,6.3,6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10 IT-o/c, 7.11

P 8, Temnur 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6
P9, Temsr 9.1, 9.2 IT-o0/c, 9.3, 9.4

P 10, Temsr 10.1, 10.2, 10.3 I1-o/c, 10.4,
10.5, 10.6, 10.7

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 11-
o/c, 14.6

TCCTUPOBAHUC IO
pasaciaM MU TEMaM,
IMPAKTUYCCKUC

paboThl, KOHTPOJIbHAS
pabota, SK3aMeH

OK 06. IIposiBiaTh
TPaKIaHCKO-
MaTPUOTUYECKYIO
MO3UILINIO,
J€EMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE
Ha OCHOBE
TPAAUIIMOHHBIX
o0I1e4e0BeuecKux
IIEHHOCTEH, B TOM YHCIIe
C YU4€TOM TapMOHU3aIUU
MEXHAIIMOHATBHBIX U
MEXPEJIUTUO3HBIX
OTHOILICHUH, TPUMEHSATH
CTaHJapThI
AHTUKOPPYNLIMOHHOTO
MOBEJICHUS

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6
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, 6.11

P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9, 7.10 IT-o/c, 7.11

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5 I1-0/c, 8.6
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5,
13.6, 13.7 IT-o/c, 13.8, 13.9, 13.10 I1I-o/c,
13.11, 13.12, 13.13, 13.14, 13.15, 13.16,
13.17

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1I-
o/c, 14.6

Tekymuii  KOHTpPOJIb,

TECTUPOBAHUE 1o
pasmenaM M TeMaw,
IIPaKTUYECKHE

paboThI, KOHTPOJIbHAS
pabora, sK3aMeH

OK 07. CopeiicTBOBaTh
COXPAHEHHUIO
OKPYXAaroIIeH Cpebl,
pecypcocOepexeHuto,
MPUMEHSTH 3HaHUS 00
M3MEHEHUH KIMUMara,
MPUHIIUIIBI OEPEKITUBOTO
IIPOU3BO/JICTBA,

3¢ (dHeKTUBHO
JIECTBOBATH B
Ype3BbIYATHBIX
CUTyalUAX

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6
P2, Temr1 2.1,2.2

P 3, Temsr 3.1, 3.2, 3.3,3.4 [1-0/c, 3.5

P4, Temr14.1,4.2,43,4.4

P 5, Temsr 5.1,5.2,5.3,5.4,5.5, 5.6 I1-o/c,
5.7

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

P7, 6 Temst 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10 IT-o/c, 7.11

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5 I1-0/c, 8.6
P9, Tems 9.1, 9.2 I1-0/c, 9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3 IT-o/c, 10.4,
10.5, 10.6, 10.7

P11, Temer 11.1,11.2,11.3,11.4, 11.5I1I-
o/c, 11.6

Texymuil  KOHTpOJIb,
TECTUPOBAHUE o
pagenaM M TeMau,
paKTUYECKHe
paboThl, KOHTPOJbHAS
pabota, SK3aMeH
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P 12, Temsr 12.1, 12.2, 12.3 IT-o/c, 12.4

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

P 14, Temnl 14.1, 14.2, 14.3, 14.4, 14.5 T1-
o/c, 14.6

I1K 1.1. [InanupoBaTs,
BBITIOJIHATH U
KOHTPOJIMPOBATh
IIEPEBO30YHBIN MTPOLIECC
Ha TPAHCIIOPTE, B TOM
quclie C IPUMEHEHUEM
COBPEMEHHBIX
MH(OPMaLMOHHBIX
TEXHOJIOTUH yIpaBjIeHUs
IIepEBO3KaMU

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6
P 5, Temrr 5.1, 5.2,5.3,5.4,5.5, 5.6 IT-o/c,
5.7

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, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9, 7.10 IT-o/c, 7.11

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5 I1-0/c, 8.6
P9, Temsl 9.1, 9.2 IT-0/c, 9.3, 9.4

P 10, Temsr 10.1, 10.2, 10.3 IT-o/c, 10.4,
10.5, 10.6, 10.7

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

P12, Temsr 12.1, 12.2, 12.3 IT-o/c, 12.4

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

Tekymuii  KOHTpPOJIb,

TCCTUPOBAHUC o
pasaciaMm M TCMaM,
IMPAKTUYCCKUC

paboThl, KOHTPOJIbHAS
pabota, SK3aMeH
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5. HEPEYEHbDb UCITIOJIB3YEMbBIX METOAOB OBYUEHUSA

5.1 ITaccuBHBIE METO/IBI OOYUYEHHUS:

- IEKLIUY TPaJULIMOHHBIC O€3 MPUMEHEHUS MYJIbTUMEIUNHBIX CPEJICTB U 0e3
pa3aToYHOro MaTepuaa,;

- IeMOHCTpaIKs y4eOHBIX (PHUITBMOB;

- pacckas;

- CeMHUHAapbl, MPEUMYIIECTBEHHO B BHUJI€ OOCYKJEHHUS JIOKJIAJ0B CTYJIEHTOB
10 TEM WUJIM MHBIM BOIIPOCAM;

- CAMOCTOSITENIbHBIE 1 KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(B3auMozielicTBUE TMpernojaBaTeNs Kak CyObeKTa C OOydaromuMmcsl Kak

00BEKTOM M03HABATEIBHON ACSITEILHOCTH).

5.2  AKTUBHBIE U UHTEPAKTUBHBIE METO/bI OOYUECHHUS:

- paboTa B rpynmnax;

- yueOHasl IUCKYCCHS;

- JICIIOBBIE U POJICBBIC UTPHI,

- UTPOBBIC YIIPAKHEHUS;

- TBOpPUYECKUE 3aJaHMs;

- Kpyrible cToiibl  (KOH(QEpEeHLMH) C  HCIOJb30BAaHUEM  CPE/ICTB
MYJbTUMENA;

- peleHue MpoOJIEeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIlni;

- METOJ, MOJTyJIBHOT'O 00yYEHUS;

- IPaKTUYECKHUH SKCTIEPUMEHT;

- 00y4eHHe ¢ UCTIOIH30BAHMEM KOMITBIOTEPHBIX O0YUaIOIUX MTPOTPaMM;

(B3auMozelicTBUE TMpernojaBaTeNs Kak CyObeKkTa C OOydaromuMmcsi Kak

CyOBEKTOM MO3HABATEIBHON AESITEILHOCTH).
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