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1. TACHOPT PABOYEM TPOI'PAMMBI YYEBHOT' O ITIPEJIMETA
OVY.0711 MATEMATHUKA.

1.1 O6aacTh npuMeHeHus padoyeil MporpaMmael.

PaGouass mporpamma y4eOHOrO TMpeaMeTa SBISACTCS YacThlO MPOTPAMMBI
cpennero (moyiHOTO) o0mero obpasoBanus 1o crenuansHocT CIIO 23.02.01
Opranu3zaiius epeBo30K 1 yInpaBieHUe Ha TpaHcnopTe (1o BUaaM).

[Ipu peanuzanuu pabodeil TpoOrpaMMbl MOTYT HCIIOIB30BATHCA PA3TUYHbBIC
oOpa3oBareybHbIE TEXHOJOTHUH, B TOM YHCIIC TUCTAHIIMOHHBIE 00pa30BaTEIHHBIC
TEXHOJIOTHH, HJIEKTPOHHOE 00yUeHHE.

Pabouas mnporpammMa MOKeT OBITH MCIOJB30BaHA B MpodeccuoHaIbLHON
MOJITOTOBKE, TEPETOATOTOBKE ¥ TIOBBIIICHUHM KBaJH(PHUKAIMU pPabodux TIO
npodeccusim:

25337 Onepatop 1o 00pabOTKe MEPEBO30YHBIX TOKYMEHTOB;
15894 Onepatop nocra neHTpaIu3anuu;

18401 Curnanmucr;

18726 CoctraBuTeEb MOC3I0B;

17244 TTpuémocnaTuuk rpy3a u 0araxa;

16033 OnepaTop COpTUPOBOYHOM TOPKHU;

25354 OnepaTop npu JEKYPHOM MO CTAHIIUU.

1.2 Mecto yuedHoro npeamera B crpykrype OIOII-TITICC3:

B yue6nnix mnanax OIIOII-TITICC3 yuebnsriit npeamer OY .07 I1 Marematuka
BXOJIUT B COCTaB OOILIMX Y4EOHBIX MPEAMETOB, (HOPMUPYEMBIX U3 00s13aTEIBHBIX
npeametHbix  obnacter  D®I'OC  cpemHero  obmiero  oOpasoBaHus, s
criennanbHOCcTe CIIO. C yuyetom npodusisi ocBauBaeMoM CrEIUaIbHOCTH JTaHHBIN
y4eOHbII peIMeT peaiu3yercs Ha 1 kypce.

1.3 Ilnannpyembie pe3yabTAaThl OCBOCHUSI Y4eOHOI0 IpeMeTa:
1.3.1 Llens yueOHOTO MpeamMeTa:

- obecrnieueHrne cHOPMHUPOBAHHOCTH TMPEACTABICHUN O COIMAIBHBIX,
KYJIbTYPHBIX U UCTOPHUECKHUX (PaKTOpaxX CTAHOBJICHUS MaTEMATHKH;

- obecniedyeHre cHOPMUPOBAHHOCTH JIOTHYECKOTO, AIITOPUTMHIECKOTO U
MaTeMaTHYECKOTO MBIIUICHUS;

- oO0ecrneueHrue CHOPMUPOBAHHOCTH YMEHUU MPUMEHSATH MOIYYCHHBIE
3HAHUS TIPH PEIICHUN PAa3IMYHBIX 33729,

-  obOecnedyeHne chOpPMUPOBAHHOCTH MPEACTABICHUN O MAaTEMAaTHUKE Kak
qacTH OOINEYeIOBEYeCKOW KYJIbTYPhl, YHHBEPCAaJIbHOM S3BIKE HAYKH,
MO3BOJISIOIIEM OINKCHIBATh M M3Y4aTh PEaIbHbIC MPOIIECCHI U SBIICHUSI.

1.3.2 B pe3ynbpTaTe OCBOCHHS Y4€OHOTO MpeaAMeTa 00yJarOIIUNACs JOIKEH:



yMeTh:

V-1. BeoaHATs apupMeTHdecKue JeHCTBUS Ha/l YUCIIaMH, COYETast YCTHBIE U
NUCbMEHHBIE IPUEMBI; HAXOAUTh NIPUOIMKEHHBIE 3HAUEHUS BEJIUUUH U
HOTPEIIHOCTH BBIYUCIEHUM (A0COIIOTHAS U OTHOCUTENbHAS); CPABHUBATD
YHUCJIOBBIE BBIPAKEHHS.

V-2. HaxoauTth 3HaU€HUS KOPHSA, CTENCHHU, Joraprudma, TPUroHOMETPUIECKUX
BBIPAKEHHUI Ha OCHOBE OIPEEIICHHMS, UCIIOIb3YS TPU HEOOXOIUMOCTH
UHCTPYMEHTAJIbHBIE CPE/ICTBA; MOJIb30BATHCS MPUOIMKEHHOM OLEHKOM npu
IIPaKTUYECKUX PACUETaX.

V-3. BeInonHATh NTpeodpa3zoBaHusl BEIpKEHUHN, TPUMEHSIST (hOPMYJIHI,
CBSI3aHHBIE CO CBOMCTBAMM CTENEHEH, J0rapu(pMoB, TPUTOHOMETPUUYECKUX
GyHKITUHA.

V-4. BpruucasaTh 3HaueHre (YHKIUY 110 33JJaHHOMY 3HAUEHUIO apryMeHTa Mpu
Pa3IMYHBIX C0co0ax 3a7aHus PYHKIIHH.

V¥-5. OnpenensiTh OCHOBHBIE CBOMCTBA YHCIOBBIX (DYHKITHH, MITIOCTPUPOBATH
UX Ha rpaukax.

V-6. CtpouTts rpaduku u3ydeHHbIX GYHKUUNA, HIUTFOCTPUPOBATH MO rpaduKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKIUH.

V-7. Ucnonp30BaTh NOHATHE QYHKIUH JIJIS ONMCAHUS M aHAJIN3a 3aBUCUMOCTEH
BEJINYMH.

V-8.Haxoauth mpon3BOIHBIE STIEMEHTAPHBIX (QYHKITUHA.

V-9. Ucnonp30BaTh NPOM3BOAHYIO I U3YUYEHHs CBOUCTB (DYHKIIUHN U
MOCTPOEHUS TPaPUKOB.

VY-10. [IpumeHsITh MPOU3BOAHYIO /JIsl IPOBEACHUS MPUOINKEHHBIX
BBIYMCIICHU, peIaTh 3aa4d MPUKIIAHOTO XapaKkTepa Ha HaXOXKACHHUE
HanOOJIBIIEr0 U HAMMEHBIIIETO 3HAUCHHUS.

V-11. BoruciaTh B MPOCTEHIIMX CIyYasX MIOMAAA U 00bEMBI C
WCIIOJIb30BAaHNUEM ONPEIECIEHHOTO UHTErpaia.

V-12. Pemath paniuoHaiabHbIC, TOKA3aTeNIbHbBIEC, JIOTApUPMUIECKUE,
TPUTOHOMETPUUECKUE YPABHEHHUSI, CBOJSALINECS K TUHEHHBIM U KBaJIpaTHBIM, a
TaK)K€ aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI.

VY-13. Ucnonb3oBath rpaduuecknii METOJ] pelIeHHs] YpaBHEHHU U HEPABEHCTB.

V-14. 300paxkaTh Ha KOOPJIMHATHOM TUIOCKOCTU PEIICHHS YPaBHEHUM,
HEPaBEHCTB U CUCTEM C JABYMS HEU3BECTHBIMH.

V¥-15. CocTaBisaTh U peliaTh ypaBHEHUS! 1 HEPABEHCTBA, CBSI3bIBAIOIINE
HEU3BECTHBIE BEJIMUMHBI B TEKCTOBBIX (B TOM YHCJIE IPUKIIATHBIX) 3a/1a4ax.

V-16. Pemate npocreiimme KoMOMHATOPHBIE 33]]a4l METOIOM Iiepedopa, a
TaK)Ke€ C UCIIOJIb30BAHUEM U3BECTHBIX (DOPMYIL.



V-17. Beluucnarh B MpOCTEHIINX CITydasx BEPOSTHOCTU COOBITUN HA OCHOBE
MOZCYETA YUCIIA UCXOAOB.

V-18. Pacnio3HaBaTh Ha yepTeXax U MOJEISAX IPOCTPAHCTBEHHBIE (POPMBI;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C X ONMUCAHUIMU, U300PAKEHUSIMHU.

V¥-19. OnuceiBaTh B3aUMHOE PACMOJIO0KEHUE MPSAMBIX U MJIOCKOCTEN B
IPOCTPAHCTBE, ApTYMEHTHUPOBATH CBOM CYXKIECHHUS 00 TOM PACIIOI0KECHHH.

V-20. AHanu3UpoBaTh B MPOCTEHIINX CITydasx B3aMMHOE PACHOI0KEHUE
00BEKTOB B IPOCTPAHCTBE.

V-21. U300paxkaTb OCHOBHBIE MHOTOTPAHHUKU U KPYTJIbIE TEJIa; BBHITIOIHSTh
YEPTEXKU 0 YCIOBUIM 33/1a4.

V-22. Ctpouts npocTeiiime cedeHus Kyoa, mpru3Mbl, MUPAMUIBL.

V-23. PemiaTh miiaHUMETPUYECKUE U IPOCTEUIIINE CTEPEOMETPUUECKUE 3aaUn
Ha HaXO’KJCHUE T€OMETPUUECKUX BEJIUUMH (JIJINH, YTJIOB, IJIOLa1ei, 00BEMOB).

V-24. Vicnionib30BaTh MpU PEIICHUHN CTEPEOMETPHUECKUX 3a1a4
IUTAaHUMETpHUYECKHUEe (PaKThl 1 METOMBI.

V-25. IIpoBoauTh AOKa3aTeIbHbIE PACCYXKICHUS B XO/€ pEUICHUS 3a]1ay.

3HATh:

3-1. 3HaueHue MaTEMATUYECKON HAYKH ISl PELICHUS 3a7a4, BOSHUKAIOIINX B
TEOPHUH U MPAKTUKE, IIUPOTY U B TO K€ BPEMS OTPAHUYEHHOCTh IPUMEHEHHUSI
MaTEMaTUYECKUX METOJIOB K aHAJIN3Y U UCCIIEI0BAHUIO IIPOLIECCOB U SIBJICHUI B
IpHUPOE U OOIIECTBE.

3-2. 3HaHue NPAKTUKHA U BOIIPOCOB, BO3HUKAIOIIHUX B CAMOM MaTeMaTUKE JJIs
(bopMHpOBaHUA U PA3BUTHS MAaTEMATUUYECKON HAYKH; UCTOPUIO PA3BUTHS TIOHITHUS
YHCIIa; CO3/IaHUs MATEMAaTHYECKOTO aHAlIM3a; BOBHUKHOBEHUS U pa3BUTHUS
Tr€OMETPHHU.

3-3. YHuBEpCaNbHBIN XapaKTep 3aKOHOB PA3BUTHUS MATEMATUYECKUX
pacCyXAeHUI; UX IPUMEHUMOCTb BO BCEX 00JIaCTSIX YEIOBEUYECKON AESITEIbHOCTH.

3-4. BepOSITHOCTHBIN XapaKTep pa3IndHbIX POLECCOB OKPYKAIOIIEr0 MHUPA.



1.3.3 [Inanupyemble pe3ysibTaTbl OCBOCHHS Y4€OHOTO MpeaMeTa:

OO0mue Ilnanupyemblie pe3yabTaThl 00y4eHHs
KOMIIeTeHIIMH Oo0mme JAucuuninHapHbIe

OK 01 Beibupats - TOTOBHOCTbH K TPYIy, OCO3HAaHUE IIEHHOCTH MACTEPCTBA, | -BJIAJIETh METOJAMU JI0KA3aTeJIbCTB, AJITOPUTMAMHU PEIICHUS
CIOCOOBI PEIICHUs TPYIOTIO0HE; 3ama4; yMmeHue (OpMYIHpPOBATH ONPEACICHUS, aKCHOMBI U
3a1a4y - TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUYECKON | TEOPEMBI,  MPUMEHSITh WX, IMPOBOJUTH  JOKa3aTelbHbIE
npodeccroHabHOM u COLIMATBbHOU HAIpPaBIEHHOCTH, CIIOCOOHOCTH | pacCyKIEHUS B XOJI€ PEIICHUs 3a]1aY,

NesITeIbHOCTH UHUIUUPOBATh,  IUIAHUPOBATb M CAMOCTOATENBHO | - YMETh OINEPUPOBATH MOHATUSMHU: CTENEHb YHUCIA, JIoTapupm
MNPUMCHUTCIILHO K BBITIOJIHATD TaKYI0 JCATCIBHOCTD, qucijia, YMCHHC BBITIOJIHATH BBIYHCIICHUC 3HA4YCHUU )41
pa3IUYHBIM - WHTEpeC K pasznuyHbiM chepaM npodeccrHoHanbHOH | TpeoOpa3oBaHus BBIPAKCHUM CO CTEMCHSIMHU W JiorapudMamH,
KOHTEKCTaM JEeATEIbHOCTH, npeoOpa3oBaHus APOOHO-PALIIOHAIBHBIX BBIPAKEHHIA;

Osnanenue YHUBEPCATHLHBIMH
[IO3HABATEILHBIMH AEHCTBUSIMU:

a) 0a30BBIC TOTUUECKHUE ICUCTBUS:

- CaMOCTOSITEIbHO (HDOPMYIIUPOBATh U AKTYIU3HUPOBATH
po0JIeMy, pacCMaTpUBAaTh €€ BCECTOPOHHE;

- YCTaHaBIUBATh CYNIECTBEHHBIA MPU3HAK WJIM OCHOBAHUS
JUTISl CpaBHEHUS, KilacCu(UKauu U 0000IICHUS;

- OTIPEJIENATh IeNIN ACSITeTbHOCTH, 33aBaTh MapaMeTpbl U
KPUTEPHUU UX JTIOCTHIKCHUS;

- BBIBJIATH 3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBJICHUSX;

- BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh, OIEHUBATH
COOTBETCTBUE pPE3YJIBTATOB IICJSAM, OICHUBATh PHUCKH
MIOCJIEACTBUI IeITEILHOCTH;

- pa3BUBaTh KpPEATUBHOC MBIIUICHUE TMPH PEIICHUU
KU3HEHHBIX Tpo0IeM

0) 6a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

y4eOHBIMU

MMPpOTUBOPCUHSA B

- BJAJETh HaBBIKAMHU y4eOHO-UCCIIEOBATEILCKOH U
IPOCKTHOW  JIEITENIbHOCTH, HAaBBIKAMH  pa3pelICHUs
npobiewm;

- yMeThb  ONepUpoBaTh  MOHATUSMHU:  palllOHaJbHbIE,
UppaIMOHATLHBIC, MOKa3aTelbHbIE, CTEIICHHBIE,
Jorapu@MuUeckue, TPUTOHOMETPUYECKHE  ypaBHEHUS U

HEPaBEHCTBA, UX CHCTEMBI;
- yYMETh OIICpUPOBATh MOHATHUAMH: (YHKIHS, HETpephIBHAS
¢byHKUMsA, TPOM3BOJHAS, IEpBOOOpa3Hasi,  OMpEACICHHBIH
UHTErpall; yMETh HAXOAUTh TPOU3BOJHBIC SJIEMEHTAPHBIX
(GyHKIMN, UCTIONB3YS CHpPAaBOYHBIE MaTepHAJIbl, MCCIENOBATh B
NPOCTEHINX Ciy4asX (QYHKIMH Ha MOHOTOHHOCTb, HaXOAUTb
HauOoNbIINE M HAUMEHbIINE 3HA4YeHUs (QYHKUUH; CTPOUTH

rpapuKd  MHOTOWIEHOB €  HCIOJb30BAaHMEM  ammapara
MaTEMaTHYECKOr0 aHaJIN3a; IMPUMEHATh IPOU3BOJAHYIO IIpU
pelleHnn  3ajad  Ha  JBIDKEHHE;,  pelmarb  IPAKTHKO-

OpPHEHTUPOBAaHHbIC 3a7ayd Ha HaWOONBIIME W HAUMEHbIIHE
3HAYCHUsI, HA HAXOXKJCHHE TTYTH, CKOPOCTH U YCKOPEHHSI,

- yYMeTh ONEpUpPOBATh TMOHATHIMU: palHOHANbHAS (QYHKIMS,
MoKa3aTeabHas byHKIHS, CTeneHHas byHKIIHS,
norapupmuueckas (yHKIHsS, TPUTOHOMETpPHUYECKHE (YHKIIUH,
oOpaTHble (GYHKIHH, yMEHHE CTPOUTH TpaduKH H3YIECHHBIX
(GyHKIMH, UCTIONB30BaTh TPaQUKU MPH HW3YYEHUH IMPOILECCOB M
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- BBISBJIATH IMPUIUHHO-CJICACTBCHHBIC CBsA3H n
AKTyaJIM3UpOBaTh  3aady, BbIABUI'aTb THUIOTEC3Y €€
PEIICHM, HAXOAUTb aprymMeHThl IJId J0Ka3aTcJIbCTBaA

CBOMX YTBEP)KICHMI, 3aJaBaTh MapaMeTpbl U KPUTEPHUU
pelIeHNs;

- aHaJIM3UPOBaTh IIOJYYEHHBIE B XOJE PELICHMs 3aJadu
pe3yJIbTaThl, KPUTHYECKH OLICHMBATh HUX OCTOBEPHOCTD,
IPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

-- yYMETb NEPEHOCUTh 3HAaHUSA B II03HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX
oOJacreii;

- BBIIBUIaThb HOBBIC HJEHM, IpeIIaraTb OPUTHHAIbHbBIE
HOJXO/bl U PELICHUS;

U CHOCOOHOCTh MX MCIIOJB30BaHMs B MO3HABATEIBHOW M
COLIMAJIbHOU IIPAKTHUKE

3aBUCUMOCTEH, MpH pEIIeHUH 3afad U3 JPYyruxX Y4eOHBIX
MPEIMETOB U 3a/1a4 U3 peabHON KU3HH; BbIpaXXaTh (popMynamu
3aBHCUMOCTH MEXy BeJTUYNHAMH;

- YMCTh pCHIaTh TCKCTOBBIC 3aa4U Pa3HbIX THUIIOB (B TOM YHUCIIC
Ha TIPOLICHTHI, IO U YaCTH, Ha JBIKEHHE, paOdOTy, CTOMMOCTb
TOBapOB M YCIYT, HAJOTH, 3aJa4yd W3 O0JacTH YIpaBICHUS
JUYHBIMU U CEMEHHBIMHU (DMHAHCAMU); COCTABIISATH BBIPAKCHUS,
YpaBHCHUA, HCPABCHCTBA M HUX CHCTCMbI IO YCJIOBUIO 3a/1a4H,
HCCIIEIOBATh MOJTy4eHHOE perieHue " OILICHUBATh
MPaBIONOI00HOCT PE3YJIbTATOB;

- YMETh OIEPHPOBATH MOHATHUSIMH: CpelHee apuPMeTHIECKOoe,
MCAHUaHa, HaI/I6OJIBHI€e U HAWMMCHBIICC 3HAYCHUA, pa3Max,
IWCTIEPCHUsI, CTAHJAPTHOE OTKIIOHEHUE YHCIOBOTO HA0Opa; YMETh
U3BIIEKaTh, MHTEPIPETUPOBATh UH(OPMAIIHIO, TIPEACTABICHHYIO
B Ta0nuIax, Ha AMarpaMMax, rpadukax, oTpa)xaronyro CBOMCTBa
peabHBIX TMPOIECCOB U SBICHUM; MPEACTABIATH HH(OOPMAIIHIO C
MOMOIIIBI0 TAOJHIl M JAMArpamMM; UCCIEI0BaTh CTATUCTHYECKUE
AAaHHBIC, B TOM YHUCJIC C MTPUMCHCHUCM Fpaq)I/I‘IeCKI/IX METOAOB U
AJIEKTPOHHBIX CPEJICTB;

- YMETb OIIEpUpPOBATh IOHATHUAMM: CIyYalHBIM ONBIT U
CIydailHOe COOBITHE, BEPOSATHOCTh CJIYy4aHOTO COOBITHS,
YMCHUC BbBIYUCIIATH BCPOATHOCTDH C HUCITIOJIB30BaHUEM

rpagUYecKuX METOJOB; TNPHUMEHATH (OPMYJBlI CIOKEHHS |
YMHOXXEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (aKThl U (POPMYITBI
Opy  pEIIeHNH 3ajad; OLEHWBAaTh BEPOSTHOCTH pPEANbHBIX
COOBITHI; 3HAKOMCTBO CO CIy4ailHBIMH BEIMYMHAMH; yMEHHE
NPUBOIUTE TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YyMETh ONEpPUPOBATH MOHATHUAMH: TOYKA, MpPsIMasi, MIOCKOCTh,
MPOCTPAHCTBO, ABYI'PAHHBIH Yroj, CKpPEIIMBAIOIIMECS TMpPsMbIE,
NapauIeIbHOCTh U NEPIEHANKYIIIPHOCTD MPSIMBIX U IUIOCKOCTEH,
Yrojl MEeXAY NPSMBIMH, YrOJ MEXKIY HPSIMOMl M IUIOCKOCTBIO,
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YroJl MEXIy TUIOCKOCTSIMH, PACCTOSTHHE OT TOYKH 0 IJIOCKOCTH,
paccTosiHuEe MEXY MPSMBIMH, PACCTOSTHUE MEKY IJIOCKOCTSIMU;
YMEHHUE UCTOIh30BATh MPH PEUICHUN 3a]1a4 H3yYCHHBIC (PaKThl U
TEOpEMBbI TNIAHUMETPHUH;, YMEHUE OLICHUBATH pa3Mephl 0OBEKTOB
OKpYIKaroIIero MHUpa;

- YMETh ONEpUPOBATh MOHSATHUSIMHU: MHOTOTPAHHHK, CEUCHUE
MHOTOTpaHHHKa, KyO, NapajUieNienure],, Npu3Ma, MHpaMHIa,
durypa W TOBEPXHOCTh BpallleHUs, UWIHHIP, KOHYC, Iap,
chepa, cedeHuss GUTYpHl BpalleHHs, IJIOCKOCTh, Kacaromascs
cdepbl, NUIUHAPA, KOHYCA, TUIOMIAlb TTOBEPXHOCTH MHUPAMUJIBI,
MPU3MBI, KOHYCa, IWIWHApA, IUIOMAanb cdepsl, 00beM Kyoa,
MPSMOYTOJIBHOTO — Tapajielenumeia, MUPAMUIbI, TPU3MBL,
WINHApA, KOHYyCa, [apa; yMEHUEe H300pakaTh MHOTOTPaHHUKH
U TOBEPXHOCTU BPAIICHHSI, UX CEYCHHS] OT PYKH, C MOMOIIBIO
YePTSIKHBIX HMHCTPYMEHTOB M 3JICKTPOHHBIX CPEICTB; yMEHHE
pacmo3HaBaTh ~ CUMMETPUI0O B MPOCTPAHCTBE,  yMEHUE
pacro3HaBaTh MPaBHIbLHBIE MHOTOTPAHHUKH;

- YMETh ONEPUPOBATH MOHSTHUSMH: JBIXKEHUE B MPOCTPAHCTBE,
no100HbIe (PUTYPBI B TIPOCTPAHCTBE; UCIOIH30BATh OTHOIICHUE
IUIOIIAZe MOBEPXHOCTEH M 00BEMOB MOAOOHBIX (GUTYp IpH
peIIeHUH 3a/1aY;

- YMETh BBIYHCISATH T€OMETPHUECKUE BETUYHMHBI (IJTUHA, YTOJ,
Iomaab, O00beM, IUIOMAAh  TMOBEPXHOCTH),  HCIOJb3YS
W3Y4YCHHBIE (POPMYIBI U METO/IBI,

- yMETh ONEPUPOBATH TOHATHSAMH: TPSIMOYTOJIbHAs CHCTEMa
KOOpJUHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOPAWHATHI BEKTOPA,
CKIISIPHOE TPOU3BEICHUE, YroJd MEXIYy BEKTOpaMH, CyMMa
BEKTOPOB, TMPOM3BEJCHHE BEKTOpAa HA YHUCIO; HaXOIUTh C
MOMOIIIBI0 M3YYSHHBIX (OPMYII KOOPIUHATHI CEPEMHBI OTPE3Ka,
paccTosiHue MEXKIY IBYMSI TOUKAMU;

-yMETh BBIOMpATh MOAXOISANINIA H3YYCHHBIA METO ISl PEIICHHSI
3a/1auu, pacrno3HaBaTh MaTeMaTHYECKUe (hakKThbI "




MaTeMaTHYeCKUe MOJIEIM B TPUPOAHBIX U OOLIECTBEHHBIX
ABIICHUSIX, B HCKYCCTBE, YMEHHE MPUBOIUTH IPHUMEPHI
MAaTeMaTUYECKUX  OTKPBITUH  POCCHMCKOM W MHUPOBOU
MaTeMaTUYECKON HAyKH.

-yMEThb OINEpPUPOBATh MOHATUSAMHU: OIpPEICIIEHUE, aKCHoMa,
Teopema, CIEJCTBHE, CBOWCTBO, IpPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCUJIbHBIE  (OPMYJIMPOBKH; yMeHHE  (OPMYIUPOBATH
o0paTHOE ¥ TPOTUBOIIOJIOKHOE YTBEP)KICHHUE, TMPUBOIUTH
OpUMEpbl U KOHTPIPUMEDHI, UCIOJb30BAaTh  METOJ
MaTeMaTHYeCKOM  MHAYKIHMM; TMPOBOAMTH  JOKa3aTeJIbHBIC
pacCyKIeHMs IpU peIIeHUH 3a1a4, OLCHMBATh JIOTHYECKYIO
IIPAaBUIIBHOCTD PACCYKICHUN;

- YMETb ONEPUPOBATh MOHATHAMM: MHOXKECTBO, IOJIMHOXECTBO,
OTepaluy HaJl MHOXKECTBAMH; YMEHHE UCIOIb30BaTh TEOPETUKO-
MHOKECTBEHHBII ammapar JUisl OIMCAaHUs PealbHbIX IPOLECCOB U
SBJICHUN TPU pEIIeHUH 33jay, B TOM YHUCIE U3 APYTrUX y4eOHBIX
IIPEIMETOB;

- YMETh OIEpPUPOBATH MOHATUSAMU: Tpad, CBA3HBINA rpad, aepeso,
LUK, rpad Ha IUIOCKOCTH; yYMEHHE 3aJaBaTb M OIMCHIBAThH
rpadpl Pa3NIUYHBIMH CIOCOOAMU; HCIOJIB30BaTh Trpadbl Mpu
peLIeHNH 3a/1a4;

- yMeTb CBOOOJHO OINEpUPOBaTH MOHATUSMH: COYETaHUE,
NEPEeCTaHOBKa, YMCIO COYETaHHH, YUCIIO NEPECTaHOBOK; OMHOM
HpioTOoHa; yMeHHe TNPUMEHATh KOMOWHATOpHbIE (aKTbl H
paccyXIeHMs Ul PeLIeHus 3ajad;

-yMeThb ONEpUPOBaTh MOHATHAMH: HATypalbHOE YHCIIO, LENoe
YHUCIO, OCTAaTOK IO  MOXYJI0, pPalUOHAJIbHOE  YHCIO,
UppalMoOHAIFHOE YHCIO, MHOXECTBAa HAaTYpaJbHBIX, LEJbIX,
palMOHaNbHBIX, JEHCTBUTENIBHBIX YHCEI; YMEHUE UCIOJIb30BaTh
NPU3HAKH JCTUMOCTH, HAMMEHBIIMKA OOIIMH JenuTeNnb |
HauMeHblIee o0Iee KpaTHOe, alnroput™ EBknnja npu pereHun
3aJa4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3MIMOHHBIMU CHCTEMaMH
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CUUCIICHUS;

- YMETh CBOOOJHO ONEPUPOBATH MOHSATHSAMH: CTENEHb C IEJIBIM
mokaszaTejieM, KOPEHb HaTypajdbHOW CTENEHW, CTeNeHb C
palMoHaNBHBIM TOKa3aTejeM, CTENeHb C JACHCTBUTEIBHBIM
(BemIeCTBEHHBIM) TIOKa3zarejeM, JorapudmM Yuciaa, CHHYC,
KOCHHYC U TaHT'€HC IPOU3BOJILHOTO YHCIIA;

- YMETh OINEPHUPOBATH TOHSATHIMH: TOXKIECTBO, TOXKICCTBCHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMa YpaBHEHHIA
U HEPABCHCTB, PAaBHOCWIBHOCTH ypaBHEHHW, HEPABEHCTB W
CHCTEM, palMOHAIbHbIC, HpPpALMOHAIBHBIEC, MOKa3aTeJIbHbIE,
CTETICHHBIE, JorapupMHUECKUE, TPUTOHOMETPHUYECKHE
yYpaBHEHHs, HEPAaBEHCTBA W CHCTEMBbl; yMEHHE pellaTh
YpaBHEHHsI, HEPABEHCTBA M CHUCTEMBI C TOMOIIBIO PA3TUYHBIX
NPUEMOB; peIlaTh YPaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; IPUMEHSITh ypaBHEHHS, HEPABCHCTBA, UX CHUCTEMBI
JUIS pelIeHUs] MaTeMaTHYeCKHX 3a/ad U 3a/1ad U3 Pa3IHYHBIX
obJacTelt HAyKW W peaJIbHOW KU3HH;

-yMeTb CBOOOJHO ONEpPUPOBATh MOHATUAMHU: TpaduK (QYyHKIUH,
oOpaTtHast PyHKIMs, KOMIO3UIIN GYHKIIUN, THHEHHAS (YHKIINS,
KBaJgpaTU4Has (YHKUUS, CTENeHHas (YHKUUS C  LEIbIM
MoKa3aTeleM, TPUTOHOMETpHYeckue (QyHKIUHU, OOpaTHBIC
TPUTOHOMETPHUYECKHUE byHkuuy, NOKa3aTeNnbHas U
norapudmudeckas (QyHKIUM, yMEHHE CTPOUTh TrpaduKu
(byHKUIMH, BBITOTHATH TpeoOpa3oBaHus rpagukoB GyHKINH;
YMEHHE WCHOJb30BaTh rpaduku GYHKOUH [UIS  U3YyYCHHS
MPOIIECCOB M 3aBHCUMOCTEH NpU pEIIeHUM 337ad U3 JPYTUX
Y4eOHBIX TPEJAMETOB M W3 pealbHOW JKU3HHU; BBIpaXKaTh
(dbopMynaMu 3aBUCUMOCTH MEX]y BETHUYUHAMU;

yMEHHE CBOOOJHO  ONEpUPOBATH  TOHATHSAMH:  YETHOCTD
GyHKIMH,  TEPUOJMYHOCTh  (PYHKUIUH,  OrpaHHYEHHOCTD
(yHKIIMM, MOHOTOHHOCTH (YHKIIMH, SKCTpeMyM (YHKIIHH,
HauOoJyiplllee W HaWMEHbIIee 3HAYeHHs (QYyHKIMM  Ha
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POMEXYTKE; YMEHHE IPOBOANTH UCCIIeI0BaHNE (DYHKIUH;
YMEHHUE UCIONb30BaTh CBOWCTBA M rpaduku (QyHKIUH a1
pelieHus] ypaBHEHHWH, HEPaBEHCTB M 3a1ad C IapameTpamu;
n300pakaTh HAa KOOPJMHATHON MIIOCKOCTH MHOXECTBA PEILICHHM
ypaBHEHUI1, HEPABEHCTB U MX CHCTEM;

-yMEThb CBOOOTHO OIIEpUPOBATH ITOHATUSAMM:
HOCIIeIOBATENBEHOCTb, apudmeTnyeckas IporpeccHs,
reoMeTpuuecKasi — mporpeccusi, OECKOHEYHO  yObIBaromias
reoMeTpuJecKast HPOTPECCHS; yMEHHUE 3a/1aBaTh

MOCJIeIOBATEIBHOCTH, B TOM YHCIIE C MMOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- YMETb ONEepUpPOBATh IMOHATUAMU: HEMPEPHIBHOCTH (PYHKIIUH,
acCHMINTOTHI rpaduka (YHKIMH, TIEepBas M BTOpas MPOU3BOIHAS
(byHKINH, TEOMETPUYECKUH U (PU3NYECKHI CMBICI POU3BOAHOIM,
nepBooOpas3Hasi, ONpeNeNICHHbI WHTErpaj; YMEHHE HaXOAUTh
acuMInToThl  rpadpuka  (QYHKIMHM;  yYMEHUE  BBIYHMCIATH
IPOU3BOAHBIE CYMMBI, IIPOU3BECHNUS, YACTHOTO U KOMITO3HIINU
GbyHKIMHA, HAXOAUTh YypaBHEHHE KacaTeIbHOM K Trpaduky
byHKIHH;

YMEHUE UCMONb30BaTh MPOU3BOAHYIO JJSI  HCCIEIOBAHHS
GyHKOMA, UIA  HAXOXKICHWS  HAWIYYIIEro pEHIeHUs B
NOPUKIAAHBIX, B TOM YHCIE COIMAIbHO-DKOHOMUYECKUX H
¢bu3MUEeCKHUX 3a7a4ax, Uil ONPEIEIECHHsI CKOPOCTH U YCKOPEHHS;
HAXOJUTh TUIOWAAU M 00BEMBI (UTYp C MOMOIIBIO MHTETpana;
NPUBOIUTE TPUMEPHl MaTEeMaTHYECKOTO MOJCIUPOBAHUS C
MOMOIIbIO A pepeHInanbHbIX YpaBHEHUH;

- yMeTb ONEpPHpPOBaTh MOHATHAMHU: KOMIUICKCHOE HYHCIIO,
CONPSDKEHHBIE KOMILJICKCHBIE YHCIIA, MOIYJAb U apryMEHT
KOMIIJIGKCHOTO 4YHcia, (opma 3amucH KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TPUTOHOMETpPHUYECKass U anreOpanyeckas);
yMeTh  TPOW3BOAWTH  apudmeTHdeckne  AEHCTBHA €
KOMIUIEKCHBIMU YHCJIAMU; TIPUBOJIUTH MPUMEPHI UCIIOIb30BAHUS
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KOMIUIEKCHBIX YHCET,;
- yMeTh CBOOOJHO OINEPUPOBATH TMOHATHAMH: CpelIHEee
apudMeTHYeCKoe, MeauaHa, HauOoblllee W HAaWMEHBIIEE
3HAUYEHMs, pa3Max, AUCHEPCHUs, CTAaHAAPTHOE OTKIOHEHHUE IS
OMMCAaHUSA  YHCIOBBIX  JIaHHBIX;  YMEHHME  HCCJIeNOBaTh
CTaTUCTUYECKHE JaHHble, B TOM YHUCJIE C MPUMEHEHUEM
rpadUyecKuX METOJOB M JJIEKTPOHHBIX CPEACTB; TpaduyecKu
UCCIIEIOBAaTh COBMECTHBIC HAOIIOJIEHUSI C MOMOIIBI0 JUarpamMm
paccerBaHMs U JUHEUHOUW perpeccun;

- YMETh HaxOJUTh BEPOSTHOCTH COOBITHI C HCIOIH30BAHUEM
rpa@UyecKuXx METOJOB; NPHUMEHATH JJs pelIeHus 3aaady
(bopMyNIBl CIOXKEHHSI W YMHOXEHHsI BEpOSATHOCTEH, (opMmymy
MOJIHOM BeposiTHOCTH, (opmyiny bepHymin, koMOHMHATOpHBIE
dakTel u (GOpPMYIBI, OICHHBATh BEPOATHOCTH pPEATbHBIX
COOBITHH; yYMEHHE OIEepUPOBaTh TMOHATHUSAMH: CIIydaiiHas
BEJIMYMHA, paclpelesieHue BEPOATHOCTEH, MaTeMaTH4eCcKoe
OXXHMJaHUe, NUCTIEPCUS U CTAHJAPTHOE OTKJIOHEHHWE CIy4ailHOM
BEeJIMYMHBI,  (QYHKIMH  pacmpefelieHus W IUIOTHOCTH
PaBHOMEPHOTO, M0Ka3aTeIbHOTO u HOPMaJIbHOTO
pacmpesiefieHuid; YMEHHE HCIO0Jb30BaTh CBOMCTBA H3YyYEHHBIX
pacnpezesieHuit s peleHus 3a1a4; 3HaKOMCTBO C TOHATHSAMU:
3aKOH OOJIBIIUX YHUCEN, METOJbI BHIOOPOYHBIX HCCIEIOBaHUI;
yMEHHE MNPHUBOIUTH TMPUMEPHI MPOSBICHUS 3aKOHA OOJIBLINX
9rcell B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

- yMeTb CBOOOJHO OINEpPUPOBATH MOHATHAMH: TOYKa, MpsMasi,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUHA yTOJ,
JNBYTPaHHBIA  YroOJI, TPEXTPaHHBIA Yroy, TEepPeceKarolmecs,
napajuieJbHbIe U CKPEUIUBAIOIIMNECS MPSMBIE, MAPANIETbHOCTh U
MEPIEeHIUKYISIPHOCTh NPSIMBIX W IUIOCKOCTEH, YIroil MexXIy
NPSIMBIMH, YTOJI MEXIY NPsIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMU; YMEHHME HCIOJIb30BaTh MpPHU pEHICHUH 3aJad
U3y4eHHbIE (aKThl ¥ TEOPEeMbl IUIAHUMETPHH, YMEHUE
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OLICHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHpPE; yMEHHE
OIIEPUPOBATH HOHSATHSIMHU: MHOTOT'PaHHHK, ceueHue
MHOTOTpaHHHWKa,  TPaBWIBHBIA  MHOTOTPpAaHHHK,  TIPU3Ma,
nupaMua, GUrypa u MoBEpXHOCTh BpallleHUs, IIMIMH/AP, KOHYC,
map, cdepa, pa3BepTka IMOBEPXHOCTH, CEYCHHUS KOHYyca W
WINHAPA, NapajuleibHbIe OCH MM OCHOBAaHUIO, CEYCHHE IIapa,
IUIOCKOCTh, Kacaromascs cQepsl, MUIMHIPA, KOHYCa; yMEHHE
CTPOUTH CEYEHUE MHOTOIPaHHMKA, U300pakaTh MHOTOTPAaHHUKH,
(GUTypHl U TIOBEPXHOCTH BPAIICHUS, UX CEYCHHUS, B TOM YHCIIE C
MOMOIIIBIO AJIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSATh CBOWCTBA
TCOMETPUUYECKUX (UTYpP, CaMOCTOSTEIBbHO (POopMyIHpOBaTH
OIpeNieNIeHUs] M3y4yaeMbIX (Uryp, BBIIBUTATh THIOTE3Bl O
CBOWCTBaX W MPU3HAKAX I'€OMETPpUIECKHX (Uryp, 000CHOBHIBATH
WIM OIpOBEprarb MX; YMEHHE TIPOBOAMUTH KIACCHU(PHUKAIHIIO
buryp mo paszIMYHBIM TMPH3HAKaM, BBITIOIHIATE HEOOXOIMMEIC
JOTIOJTHUTENbHBIE TOCTPOCHHUS,

-yMeTb CBOOOJHO ONEPUPOBATH MOHATHSAMH: TUIOMAAb (HUTYPHI,
o0beM (UTyphl, BEIWYMHA YIJIa, PACCTOSHHE OT TOYKH [0
TUIOCKOCTH, PACCTOSHUE MEXKAY MPSIMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMH,  IUIOlanb  cdepbl, IUIOMAAb IOBEPXHOCTH
MUpaMUbl, TPU3MBI, KOHYyca, IWIMHApPA, O00beM Kyoa,
OpSMOYTOJIBHOTO — HapajUieNienunena, MNHPaMHIbL, MPHU3MBI,
WINHApPA, KOHyca, IIapa;, YMEHHE HaxOIUTh OTHOIICHUE
00BbEMOB MOAOOHBIX QUTYP;

- yMeTh CBOOOJHO ONEPUPOBATH IMOHATUSMH: JBUKCHUE,
napajyieNIbHbI  TEPeHOC, CHUMMETpPHs Ha IUIOCKOCTM M B
MPOCTPAHCTBE, TTOBOPOT, MpeoOpa3oBaHue MOM00MS, MOJOOHBIE
¢burypsl; yMeHue pacro3HaBaTh paBHbIE M M0JI00HBIE (UTYpHI, B
TOM 4YHCIIE B TPHPOJE, HCKYCCTBE, AapXHUTEKType; YyMEHHUE
UCTOJb30BaTh  TEOMETPHUUECKHE  OTHOUICHHUS,  HaXOIUTh
T€OMETPUUYECKHE BEIMYHUHBI (IJIMHA, YTOJ, TUIOIaab, 00BEM) TIPH
peLICHUH 3a]1a4 U3 JPYTruX Y4eOHBIX NPEAMETOB M U3 peabHOU
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KU3HH;
- YMeThb CBOOOJHO ONEpPUPOBATh MOHATHAMHU: IMPSIMOYTOJIbHAS
CUCTEMa KOOpPJMHAT, BEKTOpP, KOOPAWHATHI TOYKH, KOOPAUHATHI
BEKTOpa, CymMMa BEKTOpPOB, IPOM3BEJIECHUE BEKTOpa Ha YMUCIIO,
pasjokeHue BeKTopa MO 0a3ucy, CKalsipHOE MPOU3BEACHUE,
BEKTOPHOE IPOU3BEICHHUE, YroJd MEXAY BEKTOpaMHU; YMEHHUE
WCIIOJIb30BaTh BEKTOPHBIA U KOOPAUHATHBIN METOJ ISl PELLICHUS
TEeOMETPHUECKUX 3a7ay U 3a/a4 JAPYruX Y4eOHBIX MPEIMETOB;
ONEpPUPOBATh MOHATHAMU: MaTpuia 2x2 W 3X3, onmpeAcIuTelb
MaTpHUILIbl, TEOMETPUYECKHUI CMBICI ONPEAEINUTENS;

- yYMETh MOJEIMPOBAaTh pEaJbHbIE CHTyallUH Ha S3bIKE
MaTEMaTHKH; COCTABIIATh BBIPAKEHUS, YPaBHEHUs, HEPABEHCTBA
U UX CHCTEMBI IO YCIOBHIO 33]1a4M, UCCIIEI0BATh MOCTPOEHHBIE
MOJIETHN c HCII0JIb30BaHUEM anmnapara anreOpsl,
WHTEPIPETUPOBATH MTOJTyYEHHBIN pe3yibTarT; CTPOUTH
MaTEeMaTHYECKHE MOJAEIN C NOMOUIbIO FTEOMETPUUECKUX TTOHATUI
U BEJIWYHWH, peulaTh CBA3aHHbBIE C HUMH IMPAKTHUYECKHE 3aa4y;
COCTaBJIATh BEPOSATHOCTHYIO MOJENb U HHTEPIPETHUPOBATH
MOJIYYEHHBI  pe3yibTaT; pellaTh  INPUKIAJHBIE  337a4d
CpPEICTBAMM  MAaTEMaTHYECKOro0 aHajiu3a, B TOM  4YHCIE
COLIMAJIbHO-?)KOHOMUYECKOTO U (PU3MUECKOro XapakTepa,

- YMEHHE BBIOMpATh MOAXOJAIIMNA METOJ AJS PEUICHUs 3a/1auH;
ITOHUMAaHHE 3HAYMMOCTH MATEMAaTUKHA B U3YUYEHUH NMPUPOJHBIX U
OOIIIECTBEHHBIX MPOIECCOB U SIBJICHUN; yMEHHE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTEMAaTHUKM B HUCKYCCTBE, YMEHHE
IIPUBOJUTH NIPUMEPBI MATEMAaTUYECKUX OTKPBITUN POCCUHCKOU U
MHPOBOM MaTEMATHYECKON HAYKH

OK 02 Hcnonbs3oBathb
COBPEMEHHBIE CPEJICTBA
MIOUCKA, aHAJIN3a U
MHTEPIIpETau
uHbOpMaInH, U

B o0nactu eHHOCTH HAY4YHOTO MTO3HAHMS:

-c(hopMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOILIECTBEHHOM
NIPaKTUKH, OCHOBAaHHOI'O  HA  JHAJIOre  KYJbTYp,
CIOCOOCTBYIOIIETO ~ OCO3HAHUIO ~ CBOETO  MeCTa B

- yMeTh ONEpUpPOBaTh MOHATHIMU: palOHANbHAS (DYHKIMS,
MoKa3aTeabHas byHKIHS, CTeneHHas byHKIIHS,
norapupmuueckas (yHKIHs, TPUTOHOMETpPHUYECKUE (YHKIIUH,
oOpaTHble (GYHKIHH, yMEHHE CTPOUTH TpaduKHd H3YIECHHBIX
(GyHKIMH, UCIIONB30BaTh TPaQUKU MPH HW3YYEHUH IPOILECCOB M
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nH(pOpMaMOHHBIE
TEXHOJIOTUH OJIA
BBITTOJIHEHUS 32144
npodeccrnoHabHOM
JeSTEeTbHOCTH

MOJIMKYJIETYPHOM MHPE;

- COBEPIICHCTBOBAHUE SA3BIKOBOM W  YUTATEJILCKOU
KYJIbTYpbI KaK CPEACTBA B3aUMOJECUCTBUS MEXAY JHOJbMHU
Y MIO3HAHUS MUPA;

- OCO3HAHME LEHHOCTH HAYYHOH  JACATEIBHOCTH,
TOTOBHOCTb OCYILECTBIIATh IIPOEKTHYIO u
HCCIIEOBATEIbCKYIO NE€ATEIbHOCTh HHIMBHIYaJbHO U B
rpyme.

OBnanenne YHMBEPCAIbHBIMH y4eOHBIMHU

IIO3HAaBAaTCIIbHBIMHU ﬂeﬁCTBHHMHI
B) pabota c nHpopMaIuei:

- BIQJCTh HABBIKAMM TIOJIy4Ye€HUS UHPOpPMALUU U3
HUCTOYHHUKOB pa3sHbBIX THIIOB, CaMOCTOSTENIEHO
OCYLIECTBIIATh  IIOMCK, aHAajau3, CUCTEMaTHU3alUl0 U

UHTEPIpETANNi0 HHOOPMAIIMH Pa3IMYHBIX BHIOB H (GopM
MPEICTaBICHHUS,

- CO3/1aBaTh TEKCTHI B Pa3MYHBIX (opMarax C y4deToM
Ha3HaueHUs WHPOpPMALMKM W  LEJIEBOH  ayauTOpuH,
BBEIOMpAs ONTUMaIbHYI0 (GOpPMY TPEICTAaBICHUS U
BU3YyaJIU3allUU;

- OIICHUBAThH JJOCTOBEPHOCTb, JISTHTUMHOCTh HH()OPMAIIHH,
€C COOTBCTCTBUC IMPABOBBIM W MOPAJIBbHO-3TUYCCKUM

HOpMaM;
- HUCITIOJIb30BAaTh cpeacrTBa I/IH(bOpMaI_II/IOHHBIX )41
KOMMYHHKAITHOHHBIX TEXHOJIOTUI B peleHI

KOTHHUTHUBHBIX, KOMMyHI/IKaTI/IBHbIX n OpFaHI/I3aI_[I/IOHHBIX
3a/a4u ¢ coOJIt0IeHNEeM TPeOOBaHMI SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHUSI, TTPABOBBIX

U OTHYECKHX  HOPM, HOpPM  HH(POPMAIHOHHOM
0e30IMacHOCTH;
- BIAQJETh HABBIKAMH  PACMO3HABAHHUS W  3aIHTHI

uHpopManuu, MHOOPMAITMOHHON 0€30MaCHOCTH JINYHOCTH

3aBHUCHUMOCTEH, NpHU pelIeHHH 3a7ad M3 JPYTrux yueOHBIX
MPEIMETOB U 3a/1a4 U3 peabHON KU3HH; BbIpaXXaTh (popMynamu
3aBHCHUMOCTH MEXIy BETUUMHAMU;

- YMETh OINEPUPOBATH MOHATHAMH: TOXKAECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMAa ypaBHEHUI
U HEPaBeHCTB, PABHOCWIBHOCTb YypaBHEHHUH, HEPABEHCTB H
CUCTEM, palMOHAJIbHbIE, HppallOHaANbHbIE, [OKa3aTelbHbIE,
CTETICHHBIE, JorapupMHUEcKue, TPUTOHOMETPHUUYECKHE
ypaBHEHHUsI, HEPAaBEHCTBA U CHCTEMbI; YMETh PelllaTh YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3IUYHBIX IMPHEMOB;
pelarh ypaBHEHHs, HEPAaBEHCTBA M CHUCTEMbl C IapaMeTpoM;
MIPUMEHSITh yPaBHEHUS, HEPABEHCTBA, X CUCTEMBI ISl PEIICHUS
MaTeMaTHYeCKUX 3aJad U 3aJad U3 pa3jnyHbIX oOjacTeld HayKu
U peaJbHOU KU3HU,

- yMeThb CBOOOJHO ONEPUPOBATh TOHATUSIMHU: JBHXKEHUE,
napajyieNIbHbId  TEPeHOC, CUMMETpPHs Ha IUIOCKOCTM M B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHUe MOM00MS, MOJOOHBIE
¢burypsl; yMeTh pacrio3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B
TOM 4HCIie B MpPHUPOJE, HCKYCCTBE, apXUTEKType; YMEThb
UCTOJNb30BaTh ~ TEOMETPHUUECKHE  OTHOUICHHUS,  HaXOJIUTh
T€OMETPUUYECKHE BETMYUHBI (IJIMHA, YTOJ, TUIOIAaAb, 00BEM) TIPH
peLICHUH 3a]a4 U3 JAPYruX y4eOHBIX NPEIMETOB M U3 peabHOU
KU3ZHU
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OK 03 IlmanupoBath u
peaan30BHIBATH
COOCTBEHHOE
npogeccuoHaIbHOE U
JMYHOCTHOE Pa3BHUTHE,
NPEANPHHUMATEIBCKYIO
JeSTEeTBHOCTD B
npodeccrnoHanbHOM
cdepe, UCTIOB30BaTh
3HaHUS 10 (PUHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHbBIX KU3HCHHBIX
CUTYaIHUsIX

B o6mactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHUSI:

--  cOpMHUPOBAHHOCTH  HPABCTBEHHOTO  CO3HAHUS,
STUYECKOI0 MOBEIECHNUS;

- CHOCOOHOCTh OLEHHMBATh CHUTYallMI0 W NPUHUMATH
OCO3HAHHBIC PEIICHUs, OPHUEHTUPYSICh Ha MOpaIbHO-
HpaBCTBeHHBIe HOpMI:I U ICHHOCTHU,

- OCO3HaHHE JINYHOTO BKJIaJla B MOCTPOCHHUE YCTONYHBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSAM U (MJIN)
I[I)YTI/IM YJICHaM CEMbH, CO3JaHHIO CEMbU Ha OCHOBC
OCO3HAHHOTO NPHUHATHS I[IEHHOCTEW CEMEMHON >KU3HU B
COOTBETCTBUHU C TpaI[I/II_[I/I}IMI/I HapOI[OB POCCI/II/I;

OBnanenue YHHUBEpCaIbHBIMU PEryJIATUBHBIMU
JEUCTBUSIMU:

a) caMOOpTaHM3aIIUS

- CaMOCTOSITENIbHO  OCYHIECTBIIATH  TO3HABATEIILHYIO
NEeSTeNIbHOCTh,  BBIBIATH  MPOOJEMBI,  CTaBUTh U

dbopMynupoBaTh COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIbHON
JEeSTENIbHOCTH U KU3HEHHBIX CUTYaIHsIX;

- CaMOCTOSITEIBHO COCTABIIATH IUIAH PELICHHSI TPOOJIEMBI C
y4eToM UMEIOLTUXCSI pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

- TaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

CIOCOOCTBOBATH (POPMHUPOBAHUIO U TPOSIBIICHUIO IIUPOKOM

SpPYAMLMU B pa3HbIX OOJACTAX 3HAHUH, MOCTOSIHHO
NOBBINIATH  CBOM  00pa3oBaTeNbHBIA M KYJIBTYPHBIH
YPOBEHB;

0) CAaMOKOHTPOJIb:

UCTIONIb30BATh MPUEMbI PeIICKCHH ISl OLICHKH CHUTYAIlHH,
BbIOOpa BEPHOT'O PEIICHUS;

- YMEThb OIICHHWBATh PUCKH M CBOEBPEMEHHO IPUHUMAThH
pELIeHHs 110 UX CHUKEHUIO;

- yMeThb  ONepUpoBaTh  MOHATUSMHU:  palllOHaJbHbIE,
HppaloOHAJIbHEIE, MOKa3aTelbHBIE, CTEIIEHHBIE,
Jorapu@MuUecKue, TPUTOHOMETPUYECKHE  ypaBHEHUS U

HEPaBEHCTBA, MX CUCTEMBI;
- yMeTh OIEPUPOBATh MOHITUSMU: MHOTOTPAHHHUK, CEYCHUE
MHOTOTpaHHMKa, KyO, Napajulelenures, Mnpu3Ma, MNUpaMuia,
¢urypa ¥ TOBEPXHOCTh BpalICHHs, LWIMHIP, KOHYyC, IIap,
cdepa, ceueHuss (UTYpBHI BpalICHUs, IUIOCKOCTh, KaCaroIIasics
cepbl, TUIMHIpa, KOHYyCa, TUIOMIAAb TOBEPXHOCTH ITHPAMHIBI,
NpU3MBI, KOHYycCa, HMIMHIApA, IUlomanb chepsl, oObeM Kyoa,
OPSMOYTOJIBHOTO  TIapajUIeienuIe/ia, HHPaMUIbI, [PU3MBI,
IWINH]PA, KOHYCa, apa; yMEeHHe M300pakaTh MHOTOIPDaHHUKHU
U TOBEPXHOCTH BpALICHHs, MX CEUYCHUS OT PYKH, C HOMOIIBIO
YEePTEKHBIX WHCTPYMEHTOB M DIIEKTPOHHBIX CPEICTB; YMETh
pacmo3HaBaTh ~ CHMMETPHIO B HPOCTPAHCTBE;  yMETh
pacno3HaBaTh NPaBUIILHBIC MHOTOTPAHHUKH;

- YMeTh OIEPHPOBATH MOHITUSIMHU: NPSIMOYTOJbHAs CHCTEMa
KOOPJIMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMWHATHI BEKTOPA,
CKaJsSIPHOE MPOM3BEICHHUE, YroJl MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, TPOU3BEICHHE BEKTOpPa Ha 4YHCJIO; HAXOIHUTh C
HOMOIIBIO U3YYEHHBIX (POPMYIT KOOPIUHATHI CEPEANHBI OTPE3Ka,
pacCTOSTHUE MEXY JBYMS TOUKAMH
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B) DMOIIMOHAJIbHBIN WHTEIICKT, Mpeanoaaralouum

c(hOpMUPOBAHHOCTE:
BHYTPEHHEH MOTHBALIMM, BKJIOYAIOUIEH CTpPEMIIEHUE K
JOCTHXKCHHUIO neiaun u ycnexy, OIITUMMU3M,

WHUIMATUBHOCTh, YMEHHE JICMCTBOBAaTh, UCXOJS U3 CBOMX
BO3MOXKHOCTEIA;

- DOMIIAaTHH, BKJIIOYAONIEH CIOCOOHOCTh ITOHHMATh
AMOLUOHAIBHOE COCTOSIHUE APYTUMX, YYUTBIBATH €r0 IpHU
OCYIIIECTBIICHUH  KOMMYHHMKAIlMM,  CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

- CONHWAJbHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH
BBICTpAanBaATh OTHOLICHUS C APpyrumMu JJIOABMU,
3a00TUTHCS, TPOSIBIISITH MHTEPEC U pa3peniaTh KOHQIUKTHI

OK 04 D¢ dexTnBHO
B3aUMOJICUCTBOBAThL U
paboTaTh B KOJUICKTUBE
Y KOMaHJIe

FOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIbBHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIQJICHUE  HaBBIKAMH  Y4€OHO-HCCIEIOBATEIBCKOM,
MPOEKTHOM M COIMATILHOMN JIEATEIIbHOCTH;

OsgnagcHue YHUBEPCAIbHBIMHU KOMMYHUKATUBHBIMU
NIEUCTBUSIMU:

0) COBMECTHas JICSITCIIbHOCTD:

- TOHUMATh M UCIOJIB30BaTh MPEUMYIIIECTBA KOMAHTHON U
WHIUBUIYAILHON pabOTHI;

-  TNPUHUMATH IEJIM  COBMECTHOM  JICSITCIIBHOCTH,
OpraHU30BBIBATH MU KOOPJAMHHUPOBATH JACHCTBUS 1O €€
JIOCTHUKEHUIO: COCTABJISATh IUJIaH JIEUCTBUM, PaCIpEIesiTh
polM C Yy4eTOM MHEHHHA YYaCTHUKOB OOCYXIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPJIWHUPOBAaTh M BBIMOIHATH PAOOTY B YCIOBUSIX
peaqbHOTO,  BHUPTYaJIbHOTO W KOMOWHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBIISITH TTIO3UTUBHOE CTPATETMUECKOE MOBEICHUE B
pa3JIMYHBIX  CHUTYallMsAX, MPOSIBISATH TBOPYECTBO W
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BOOOpakeHne, ObITh MHUIIMATHBHBIM.
OBnanenue YHHUBEPCATbHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U APYTHUX JIIOJIEH:

- IPUHUMAaTh MOTUBBI U apTYMEHTHI JIPYTUX JIOJEH TMpHU
aHaJIU3€e PE3YNIbTATOB JIEATEIHHOCTH;

- TpU3HABaTh CBOE MPaBO W TPABO JPYrUX JIIOJICH Ha
OIINOKH;

- pa3BUBaTh CIIOCOOHOCTh TOHHMMAaTh MHUpP C TO3UIUU
JPYTOro 4e0BeKa

peryasTUBHBIMU

OK 05 OcymiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAITUIO Ha
rocyaapCTBEHHOM
si3pIKke Poccuiickoit
denepanuy ¢ y4eToM
ocoOeHHOCTEH
COILMAILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B obGnacTu scTeTHYEeCKOro BOCIUTAHUS:

- DCTETUYECKOE OTHOIICHHWE K MUPY, BKIIOYAs ICTETUKY
OblTa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyJa U OOIIECTBEHHBIX OTHOIICHU;

- CIOCOOHOCTh  BOCHPUHHMMATH  pa3jM4YHbIE  BHJbI
UCKYCCTBa, TPAJAMIIMM M TBOPUYECTBO CBOETO H JIPYTHX
HapoJOB,  OLIyIIaTh  SMOIMOHAIbHOE  BO3JEHUCTBUE
HCKYCCTBA,

- YOeKIEHHOCTh B 3HAYUMOCTH sl IMYHOCTH U 0OIIEeCTBa
OTEUECTBEHHOTO M MHPOBOTO MCKYCCTBA, STHUYECKUX
KYJIBbTYPHBIX TpaJULUN U HAPOJIHOTO TBOPUECTBA;

- TOTOBHOCTh K CaMOBBIPDQKEHHIO B Pa3HBIX BHUAAX
HCKYCCTBa, CTpPEMJICHHE MPOSBIATH KauecTBa TBOPUECKOU
JUYHOCTH,
OBianenue
JEUCTBUSIMU:
a) o0meHue:
- OCYIIECTBIIATh KOMMYHHKAIIUU BO BCEX Cepax KU3HH,

- pacmo3HaBaTh HEBepOAJbHBIC CpEACTBAa OOIIEHUS,
MOHMMATh 3HAYEHHUE COIMAIBHBIX 3HAKOB, PACIIO3HABATH
NPEINOChUIKM  KOH(JIMKTHBIX CHUTyalluii U CMSTr4aTh
KOH(JINKTBI,

YHUBCPCAJIbHBIMU KOMMYHUKaTHBHBIMHU

- YMETh OIEpUpPOBaTh MOHATUSIMH: CpeAHee aphupMeTHUECKOoe,

MenuaHa, HauOoJblllee W HaWMEHbIEE 3HAYEHHUs, pa3Max,
Jucrepcusi, CTaHJapTHOE OTKJIOHEHHWE YHCIOBOrOo Habopa;
YMEHHE  M3BJEKaTbh,  HUHTEPIPETHPOBATH  HH(POPMALHIO,

MPEACTABICHHYIO B TaOmWIax, Ha Jauarpammax, Tpadukax,
OTPAXKAIOLIYI0 CBOWCTBA pEANBbHBIX MPOLECCOB U SIBJICHUI;
MPeICTaBIATh UHPOPMAIIMIO C MOMOIIBI0 TAaOIUI] U JUarpamm;
HCCIEAOBaTh CTATUCTHMYECKUE JIaHHbIE, B TOM 4YHCIE C
MPUMEHEHHEM I'paUUECKUX METOAOB U AJIEKTPOHHBIX CPEJNICTB;

- YyMETh ONEPUPOBATH MOHATUSIMHU: TOYKA, MpsAMasi, IIOCKOCTD,
MIPOCTPAHCTBO, JBYTPAaHHBIA Yroj, CKpEHIUBAIOUIUECs MpsMbIE,
MapajvieIbHOCTh U NEPIEHAUKYISIPHOCTH MPSIMBIX U IJIOCKOCTEH,
Yol MEXAY HpPSIMBIMH, Yrojl MEXIY MPSMOM M IJIOCKOCTHIO,
YTOJI MEKIY MJIOCKOCTSIMHU, PACCTOSTHUE OT TOYKHU JI0 IIOCKOCTH,
paccTosiHue MEXY MPSMBIMH, PACCTOSTHUE MEXKY MIIOCKOCTSAMU;
- YMETb HCIOJb30BaTh NPU PEUICHHM 3a7ad H3y4YeHHbIC (DAKTBI H
TCOPCMbI I[UIAHUMCTPUHU; YMCHUC OIICHUBATH PA3MCPLL 00BEKTOB
OKpYXKaromero Mmupa
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- Pa3BEpHYTO M JIOTHYHO H3JIaraTh CBOI TOUKY 3PEHHS C
HCII0JIb30BAHUEM SI3bIKOBBIX CPECTB

OK 06 IlposBnsaTh
IPa’KJIaHCKO-
MaTPUOTHYECKYIO
MMO3UIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOC ITOBCACHHEC
Ha OCHOBE
TPaIUIIMOHHBIX
00I1IeY€eI0BEYECKUX
LICHHOCTEH, B TOM
YHUCJIE C YICTOM
rapMOHU3AIUU
MEKHAIMOHAJIbHBIX 1
MEXPEJIUTUO3HBIX
OTHOIIICHHUH,
MPUMEHSATH CTAHIAPTHI
AHTUKOPPYIIIHOHHOTO
IIOBEJICHUS

- OCO3HAaHHWE OOYYAIOIIMMHCS POCCUMCKON Tpa)KaaHCKOH
HUICHTUYHOCTH,

- IIeJICHANPaBIIEHHOE pPAa3BUTUE BHYTPEHHEH MO3ULIUU
JIMYHOCTU Ha OCHOBC NYXOBHO-HPABCTBCHHBIX HGHHOCTeﬁ
HaponoB Poccuiickoit ®enepaunu, HUCTOPUYECKUX U
HAIlMOHAJBHO-KYJABTYPHBIX  Tpaauuui, (popMupoBaHue
CUCTEMBbl 3HAUMMBIX I[€HHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYILHMOHHOTO MHPOBO33PEHHUS, MPABOCO3HAHUA,
9KOJIOTHYECKON KYJIbTYphl, CIIOCOOHOCTH CTaBUThH LIENU U
CTPOUTDH KU3HCHHBIC IJIAHBI;

B yactu rpaxaaHckoro BOCIUTaHUS:

- OCO3HAHHUC CBOUX KOHCTUTYIHTUOHHBIX npaB u
00s13aHHOCTEH, YBa)KEHHE 3aKOHA M MTPABONIOPS/IKA,;

- IIPUHATHC TPaAULIUOHHBIX HanmMOHAJIbHBbIX,
00IIIeYeTTOBEUECKUX T'YMaHHCTUYCCKHUX "

ACMOKPAaTUICCKHUX HGHHOCTGﬁ;
- TOTOBHOCTHb IPOTHUBOCTOATH HIACOJOTHH OSKCTPEMH3MA,

HAI[MOHAJIN3Ma, KCeHO(POOWH, JUCKPUMHUHAIUU  TIO
COIMAJILHBIM, PEIIMTHO3HBIM, PACOBBIM, HAI[MOHAIHHBIM
pU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO JICATCIBHOCTH B

WHTEpecax TPaxJTaHCKOro OOIIecTBa, Yy4acTBOBATh B
CaMOYTIPaBIICHUH B 00IIe00pa30oBaTEIbLHON OpraHU3aluu
U JICTCKO-IOHOIIIECKUX OPTaHU3aIHSIX;

- yMEHHE  B3aUMOJCHCTBOBaTh C  COLHAIBHBIMH
UHCTUTYTaMH B COOTBETCTBUM C HX (QYHKUUAMH H
Ha3HAYCHUEM;

- TOTOBHOCTh K
NeSITeITbHOCTH,
MNaTPUOTUYCCKOI'O BOCIIUTAHUSA:

TYMaHUTapHOW U BOJIOHTEPCKOH

- yMeThb ONEepUpOBaTh MOHATUSIMH: MPSIMOYTOJIbHASI CHUCTEMa
KOOpJAMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJspHOE TMPOU3BEACHUE, YOl MEXIy BEKTOpaMH, CyMma
BEKTOPOB, TPOU3BEICHHE BEKTOpAa HAa YHCIO; HAXOIUTh C
MTOMOMUIBIO0 U3YYEHHBIX (OPMYJ KOOPIUHATHI CEPEIUHBI OTPE3Ka,
paccTosiHuE MEXAY IBYMS TOUKAMU;

-yMETh BBIOMPATh MOAXOAAIIUN N3YUEHHBIN METOJT ISl peLICHUS
3a7auu, pacro3HaBaTh MaTeMaTH4eCKue (hakThbI u
MaTeMaTHYeCKUe MOJEeNU B TPUPOAHBIX U OOLIECTBEHHBIX
SBIICHUSX, B HCKYCCTBE; YyMEHHE NPHBOJUTH IPUMEPHI
MAaTeMaTUYECKUX  OTKPBITUH  POCCHMCKOM W MHUPOBOU
MaTeMaTUYECKON HAyKH.

- yMeThb OIEpUpOBaTh TMOHATUAMU: CIy4YallHBIA OMBIT U
cilyyailHoe COObITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS; YMETh
BBIUUCIIATh BEPOSITHOCTh C HCIOJB30BaHUEM TpaHUuecKux
METOOB; MPUMEHATh (OPMYIBI CIOKEHHUS U YMHOXKCHHS
BEpPOSITHOCTEH, KOMOMHATOpHBIE (akTel W (HOPMYJbl TIpH
pelIeHUH 3a/1a4; OLEHHBATh BEPOSTHOCTH DPEATbHBIX COOBITHH;
3HAKOMCTBO CO CIy4YailHBIMU BEIMYMHAMHU; YMEHHE MPHUBOJIUTH
MpUMEPHI TIPOSBICHUS 3aKOHA OOJIBIIUX YHCET B MPUPOJTHBIX U
OOIIECTBEHHBIX SIBICHUAX
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- copMUPOBaHHOCTH  POCCHMCKOH  Tpa)kJTaHCKOMH
UJEHTUYHOCTHU, MaTPUOTU3MA, YBAXEHUS K CBOEMY
HapoAy, 4YyBCTBAa OTBETCTBEHHOCTH Tiepen Poaunoi,
TOpIOCTH 3a CBOM Kpail, cBOO PoauHy, CBOM A3BIK U
KYJIbTypYy, IPOLLIOE M HACTOSALIEE MHOIOHALIMOHAIBHOIO
Hapoxa Poccuu;

- IEHHOCTHOE OTHOLIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U MPUPOJHOMY HACIEIUIO, MaMSITHUKAM,
TpaguuusM HapoaoB Poccum, noctwxkenusiMm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;

- ujeiiHas yOeXIeHHOCTh, T'OTOBHOCTh K CIYKEHUIO W
3amute OTeuecTBa, OTBETCTBEHHOCTD 32 €ro Cyas0Y;
OCBOEHHBIE 00YYaIOIMIMMHCS MEXIPEIMETHbIE MOHITHS U
YHHUBEpCaJdbHbIe y4eOHbIE JeHCTBHUS (PETyJsSTHUBHEIC,
MO3HABATENIbHbIE, KOMMYHUKAaTUBHBIC);

- CIOCOOHOCTh WX HWCIOJB30BaHUS B TO3HABATEIHHOU W
COLIMAIbHOW MPAKTHUKE, TOTOBHOCTh K CaMOCTOSITEJIBHOMY
MJIAHUPOBAHUIO u OCYILECTBIICHUIO y4ueOHO
NEeSTeIbHOCTH, OpraHu3allui y4eOHOro COTPYIHUYECTBA C
MEeAarorndecKuMu  pabOTHUKAMU W CBEPCTHHKAMH, K
YYaCTHIO B MIOCTPOEHUH WHJWBUIyIbHOU
00pa3oBaTeNbHON TPACKTOPHH;

- OBJaJIeHUE HaBBIKAMH Yy4e€OHO-MCCIIEIOBATEIbCKOM,

IIPOEKTHOM ¥ COLMATIbHOMN NEATEIbHOCTU
OK 07 CopeiicTBOBaTh | - HE TpPUHUMATh  JCHCTBUS, TMPUHOCAIIME BpEd | - YMETh ONEPUPOBATH MOHATHUSAMHU: (YHKIHS, HENpepbIBHASL
COXPAHEHHUIO OKpYXKarollen cpene; ¢byHKUMsA, TPOM3BOJHAs, IMEpBOOOpa3Hasi,  OMpEACICHHBIH
OKpY’Karollle! Cpeasl, - yMETh IIPOTHO3UPOBATH HeONaronpusaTHbIE | UHTETpall; YMETh HAaXOJIWUTh IPOU3BOAHBIE 3JIEMEHTAPHBIX
pecypcocOepexeHuIo, IKOJIOTHUECKUE MIOCIIEACTBHUS MpeaNPUHIMAEMbIX | (QYHKIHA, UCMONB3Ysl CIIPAaBOYHBIE MAaTEpPUAIIbI; HUCCIEIOBATh B
MPUMEHSTh 3HaHUs 00 | JeMCTBUI, penoTBpallaTh UX; MPOCTEHIINX Cay4asX (YHKIMM Ha MOHOTOHHOCTb, HaXOJIUTh
M3MEHEHUH KJIMMATa, - pacHmIMpUTh OMBIT JACSITEIBHOCTH OSKOJOTMYECKOW | HAauOOIbIIMe W HAWMMEHbIINE 3HAYCHHUS (DYHKIHMA;, CTPOUTH
MIPUHIATIBI HaIlpaBJIEHHOCTH; rpa@uKd  MHOTOWIEHOB C  HKCIIOJIb30BAaHHMEM  ammapara
OepeKITMBOTO - paspabarbIiBaTh IUTAH PEHICHHs] TPOOJIEMBI C YYETOM | MATEMATHYECKOTO aHallh3a; NPUMEHSATh MNPOU3BOJHYIO MPHU
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IIPOU3BOJICTBA,
3pPEKTUBHO
JIENCTBOBATE B
YpE3BbIYANHBIX
CUTyalUsIX

aHaln3a UMEIOIIUXCS MAaTePUATbHBIX W HEMaTepPHAIbHBIX
pecypcos;

- OCYWIECTBISTH IICJICHANIPABICHHBI TIOMCK IEpeHoca
CPEIICTB M CTIOCOOOB JIEHCTBHS B MPO(PECCHOHAIBHYIO CPELY;

- yMeTh TIEPCHOCHTh 3HAHUS B TO3HABATEIHHYIO U
HPaKTHYCCKYIO 00JIACTH KU3HECSITEEHOCTH;

- TIpelUIaraTh HOBBIC NPOCKTHI, OICHUBATh HICH C TO3UINU
HOBU3HBI, OPUTHHAILHOCTH, MPAKTUIECKON 3HAYUMOCTH;

- J1aBaTh OIICHKY HOBBIM CUTYallHsSIM, BHOCHTh KOPPEKTUBBI B
JeSITeTIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM

pelieHHH ~ 3aad = Ha  JIBIDKCHHME;  pelIaTh  MPaKTHKO-
OPHECHTHUPOBAHHBIC 3aJa4yll Ha HAWOOJIbIIME ¥ HAWUMCHBIIHE
3HAYCHUS, HA HAXOXK/ICHUE ITyTH, CKOPOCTH U YCKOPCHHUS;

- YMeTh OINEpUpPOBATh TOHATHSIMHU: JBI)KEHHE B IPOCTPAHCTBE,
nofo0HbIe (QHUTYpBl B IMPOCTPAHCTBE; HCIIOIH30BaTh OTHOIICHHE
Ioaneld TMOBEPXHOCTEH HW O00BEMOB TOHOOHBIX QUTYp TpH
peILICHUN 3a/1a4;

- YMEeTh BBIYUCIATH T€OMETPUYECKHE BEJIWYMHBI (IJTHHA, YTOI,
IOIIAAb, 00BEM, TUIOMA/Ib TOBEPXHOCTH), MCIIONIb3YsI U3yUCHHBIC
(hOpMYITBI B METOIBI

[IK 1.3 Odopmsts

3HaTh. OCHOBEI OKCITyaTalluid TEXHUYCCKUX CPCACTB

NmeTr mnpakTUYECKWd OMBIT: pacyeTa HOPM BPEMEHHM Ha

AOKYMCHTBI, KEJIE3HOJJOPOKHOTO TPAHCIIOPTA; CHCTEMY Y4eTa, OTUeTa U | BBHITIOJHEHUE ONepalliii; pacuera mokasaTeneil padoTel 00beKTa
pEerIaMeHTUPYIOLIUE aHajam3a paboThI MPaKTUKHU

OpraHu3alvio YMeTh:  aHanuM3upoBaTh  JOKYMEHTHI, PErJIaMEHTUPYIOIIUE
1IepeBO304YHOI0 paboTy TpaHCHOPTa B LIEJIOM U €10 0OBEKTOB B YACTHOCTH
npoiecca

B pesynbTaTe 0cBOCHUS MPOTPaMMBI Y4eOHOTO MpeIMeTa peasin3yeTcs MporpaMMa BOCIIMTAHNs, HAallpaBIeHHAs Ha

(dbopMHUpoBaHUE CAEAYIOMIUX JIMUHOCTHBIX pe3ysibTaTtoB (JIP):
« JIP2 — nposiBAsitolIMiA aKTUBHYIO TPAXAAHCKYIO TO3ULINIO, IEMOHCTPUPYIOLUIUN TPUBEP)KEHHOCTD MMPUHIIUIIAM YECTHOCTH,

mopAaA0YHOCTH, OTKPLITOCTH, SKOHOMHUYCCKHN AKTUBHBIN U y‘laCTBYIOHII/Iﬁ B CTYACHYCCKOM U TCPPUTOPHUAIIBHOM

CaMOYIPAaBIICHUH, B TOM YHCJIE HA YCIOBUAX TOOPOBOIBUECTBA, MPOAYKTUBHO B3aUMOACHCTBYIOLIUI U Y4aCTBYIOUIHI B

JESITeIbHOCTH OOIECTBEHHBIX OpPraHU3alui;
« JIP4 — nposBASIIONINIA U AEMOHCTPUPYIOIINHN YBa)KEHUE K JTIOASIM TPY/Ja, OCO3HAIOUINM IEHHOCTh COOCTBEHHOTO TPY/Ia.
Crpemsiuiicsa K GOpMHPOBAHUIO B CETEBOU CpeJie IMYHOCTHO U MPO(PECCHOHAIBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO

cienay,

- JIP23 — nostyyeHnre 00y4JaronmMUCs BO3MOXKHOCTHA CAaMOPACKPBITHS M caMOpean3alius JUIHOCTH;
« JIP30 — ocymiecTBIISIIOIINMA MOUCK U UCIIOIb30BaHNE HHPOpMaIuu, He00X0ouMou /T 3 (HEKTUBHOTO BHITIOTHEHUS

Ppa3INYHLBIX 3aa4a4, HpO(I)CCCI/IOHaJIBHOFO " JTUIHOCTHOI'O pa3BUTHA.
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2. CTPYKTYPA U COAEP) KAHUE YYEBHOI' O TIPEJIMETA

2.1 O6beM yueOHOr 0 mpeaMeTa M BUAbI Y4eOHOi padoThI

Buj yueOHoi padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOM AU CHUIIIMHBI 459
B TOM YHUCIIE:

OcHOBHOE coJiepKaHue 306
B TOM YHUCIIE:

JIEKIINH, YPOKH 192
NPaKTUYECKHUE 3aHATHS 58

nabopaTOpPHBIE 3aHATHS

IIpojeccnoHaILHO-0PHEHTUPOBAHHOE COAEPKAHUE 56

B TOM YHCIIE:

JICKIUH, YPOKH

NPAaKTUYECKHUE 3aHATHS 56

1abopaTOPHBIE 3aHATHS

CamocrosiTesbHast paboTa 00y4aroIuxcs 153

IIpome:xxyTounasi arrectanusi B gopme sxzamena ¢ lu |l cemecTpax
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2.2 TemaTu4eckuii IJIaH U cojep:KaHue y4eOHOT0 mpeaMeTa

1 2 3 4
HaumeHoBaHue pa3iesioB U TeM Conep:xanue y4yeOHOro MaTepuaJsa, NIpakTu4YecKue u jadboparopuoie | O0bem dopmMupyemblie
(Tema yka3bIBaeTCs y Ka)J10ro 3aHATHSA, CAMOCTOSATEJIbHAsI padoTa 00y4aroImuXxcs 4yacos KOMIIeTeHIIUH
y4eOHOro 3aHATHS, B T.U. U Y (OK) u
MPAaKTUYECKOT0, TAOOPaTOPHOTO) JIMYHOCTHBIE
pe3yabtarsl (JIP)

Pa3nea 1. IloBTOpenne Kypca 36

MATeMAaTHKH OCHOBHOI IIKOJIbI.

Tema 1.1. Llens u 3anaun marematuku | Coaep:kaHue yueOHOro MaTepuasa

IIPY OCBOEHUH CIIELIUAIBHOCTH. bazoBble 3HaHUS U YMEHUS IO MaTeMaTHKE B IPOGECCHOHATBHON U B 2
MTOBCE/THEBHOM I€SITEIHbHOCTH.
CamocrosiTesibHas padora o0yyarommxces Nel
1. ITogroroButbpedepar «Mcropus pazButus cuera», «Kak BO3HUKIN 3
1 dpel», «MaremMaTuka B COBPEMEHHOM MHPE»

Tema 1.2. Uncna v BEIYUCIICHUS. Conep:kanue y4eOHOIro MaTepuasa

Bripaxxenus u nmpeobpazoBaHusl. JleficTBUS HAJl TOJIOKUTEIBHBIMU U OTPUIIATEIbHBIMU YHCIIAMH, 2 OKO1, OK02,
OOBIKHOBEHHBIMU U JI€CATUYHBIMU ApoOsMHU. JIeCTBUS CO CTENEHIMH, OKO03, OK04,
(hOpMYyITbI COKPAIIEHHOTO YMHOKEHUSI. OKO05, OKO06,
CamocTrosiTesibHasi padora o0yyarommxcst Ne2 2 OKO07,TIK 1.3
1. BanonauTs TabNHIly «UHCIOBBIE MHOXKECTBAY

Tema 1.3. I'eomerpus Ha miockoct. | [IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlep:KaHue (Codep:KaHue
NMPUKJIATHOTO MOTYJIs)
[Tpaktrueckas padota Nel: Buapl miockux Guryp v ux miomamis. 4
[TpakTruyeckas pabora Ne2: [IpakTHKO-OpUEHTHPOBAaHHBIE 33/1a4H B Kypce
Tr€OMETPHUH Ha TIOCKOCTH.

Tema 1.4. IIpouenTtHsble BeiuncineHus. | Coaep:kaHue yueOHOro MaTepuasa
[TpakTrueckas padota Ne3: [IpocTsie TPOLIEHTHI, pa3HbIE CIIOCOOBI UX 4

BBIYUCIICHUA.
[Tpaktrueckas padota Nod: Cii0KHBIE POIEHTHI.
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CamocTrosiTesibHasi padora o0yyarommxcst Ne3
1. Pemuts 3a1aun «IIpoLieHTHBIE BHIYMCIEHUS»

Tema 1.5. YpaBHEHUS U HEpABEHCTBA.

Conep:kanue y4eOHOIro MaTepuasa
Jlunelinble, KBaipaTHbIE, APOOHO-IMHEIHbIC YpaBHEHHS U HEPAaBEHCTBA.

CamocTrosiTesqibHasi padoTa od0yuarommxcst Ned
1. BeinoaHuTh ynpaxkHeHue «Y paBHEHHsI U HEPABEHCTBA

Tema 1.6 CucteMbl ypaBHEHUH U
HEPaBEHCTB.

Conep:kanue y4eOHOIro MaTepuasa

CriocoObI pereHust CUCTeM JTMHEHHBIX YpaBHEHHI.

[Tonstusa: Matpuna 2x2 3x3, onpenenutens Matpuilbl. Meton [Maycca.
Cucrembl TMHENHHBIX ypaBHeHUN. CUCTEMBbl HEPABEHCTB.
[TpaxTrueckas padota No5: Omneparuu HaJ MaTPUIIAMH.

CamocrosiTesbHast padoTa o0yyarommuxcs NeS
1. BemonauTh ynpaxHeHne «CucTeMbl ypaBHEHH 1 HEPABEHCTBY

Tema 1.7. BXOgHOH KOHTPOJIb.

Conep:kanue y4yeOHOro MaTepuasia
KontponsHast paboraNe 1. Beruucnenus u npeodpa3zoBanus. Y paBHEeHUS U
HEpaBEeHCTBA. ['eoMeTpHs Ha IIOCKOCTH.

Pa3gen 2. KoMIiekcHBIE YHCIA

17

Tema 2.1. KoMIuiekcHbIE YKcCiia

Conep:xanue yueOHOro MaTepuasa

[TonsaTHE KOMIUIEKCHOTO yHciia. ConpshKeHHbIE KOMIUIEKCHBIC YHCIIa,
MOJyJIb U apT'yMEHT KOMIUIEKCHOTO YHciia (reoMeTpuiecKas,
TPUTOHOMETPUYECKas, aareOpandeckas).

Apudmernueckre IeHCTBHS ¢ KOMIUICKCHBIMU YUCIIAMH.

CamocrosiTesibHas padora o0yyarommxcs Ne6, Ne7

1. ITogroroButh coobmenus «McTopusi MpOUCXOKIECHUS KOMILIEKCHOTO
qHCIIa

2. BemmonauTh ynpaxuenne «KOMIIJIEKCHBIE YHCITIay

Tewma 2.2. IlpumeHeHHE KOMIUJIEKCHBIX
qrCcer.

Conep:xanue yueOHOro MaTepuasa

[TpakTrueckas padota Ne6: BrirmogHeHHE pacueToOB ¢ TOMOIIBIO
KOMIIJICKCHBIX YHCECII.

[Tpaktrueckas padota Ne7: [IpuMepsl HCTIOIB30BaHMS KOMITJIEKCHBIX
YHUCEIL.

OKO01, OKO02,
OKO03, OK04,
OKO05, OK07
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[TpakTrueckas padota Ne8: KommiekcHbIe ynciaa M BX MMPAKTUUECKOE
MIPUMEHEHUE.

Pazgen 3. CreneHu M KOpPHH.

Crenennas pyHKuus. 28
Tema 3.1. Crenennas pyHkus, ee Conep:kanue y4yeOHOro MaTepuasa
CBOMCTBA. ITonsTue kopHs N-oi creneHu. CBOWCTBA KOPHS N-Ol CTENEHH. 4
®yHkmn Y = VX, X CBOHCTBA M rpadUKH.
CamocTrosiTesqibHasi padoTa od0yuarommxcst Ne§
1. BemonnuTsh rpadudeckyto padboty «Iloctpoenue rpadukoB cTeneHHOR 3
hyHKIINY
Tema 3.2. IIpeobpazoBanue Conep:kanue y4yeOHOro MaTepuasa 2
BBIpQ)XEHUH ¢ KOpHsAMU N-oii creneHu. | [IpeoOpa3oBanue upparmoHaIbHbBIX BRIPAKEHHH.
Tema 3.3. CBoiicTBa CTENEHH C Conep:kanue y4eOHOro MaTepuasia
paloOHaIbHBIM U IEHCTBUTEIbHBIM [ToHsATHE CTENEHH C JIIOOBIM PAllHOHAIBHBIM MTOKA3aTEJIeM. 2 OKO01. OK02
MTOKA3aTEeISIMHU. Crenennble QYHKINHU, UX CBOMCTBA U IpadUKH. OKO3, OKO 4’
CamocrosiTeibHast pa6oTa o0yvarommxcst Ne9 4 OKO05. OKO7
1. BemmonHuTh ynpaxHenue «CBOMCTBA CTEIEHU» ’
Tema 3.4 Pemienne uppanuonanbHeix | Coaep:kaHue yueOHOro MaTepuasa
YpaBHEHU U HEPABEHCTB. PaBHOCHUIIBHOCTH MPpAIIMOHATIBHBIX YPABHEHU U HEPABEHCTB. METOIbI X
pelIeHus. 8
Pemenue nppanvoHanbHbIX YpaBHEHUN U HEPABEHCTB.
[TpakTuyeckas padora Ne9: MpparnmonanbHble ypaBHEHHUS.
[Tpaxtrueckas padota Nel0: MppannoHanbHble HEpaBEHCTBA.
CamocrosiTesibHas padora o0y4yarommxcst Nel0 3
1. BBIMOTHUTD yripaxxHeHUE «Y paBHEHHS] U HEPABEHCTBA
Tema 3.5 Crenenu u KOpHHU. Coaeprxanue yueOHOro MaTepuaa
Crenennast GyHKIIHS. Kontponbras padotaNe 2. OnpeneneHue cTeneHHON (yHKIIUH. 2
Hcnons30BaHue €€ CBOMCTB IIPU PELICHUN YPAaBHEHUI U HEPABEHCTB.
}l’);:;ulf:::s;.l'[oncasaTeanaﬂ 29 OK01, OK02,
OKO03, OK04,
Tewma 4.1. IlokazaTenbHast pyHKINS, Conep:xanue yueOHOro MaTepuasa 4 OKO05, OK07
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€€ CBOICTBA.

Crenens ¢ NPOU3BOJIBHBIM JCHCTBUTENBHBIM MOKa3areneM. OnpeneneHue
MoKa3aTeabHON (PYHKINH, €€ CBOMCTBA U TpaduK.

3HAKOMCTBO C TPUMEHEHHEM TTOKa3aTenbHOU PyHKIMU. Permenne
MOKA3aTeIbHBIX YPABHEHHH (DYHKIIMOHAILHO-TPAPUUYECKIM METOJIOM.

CamocTrosiTesqibHasi padora o0yuarommxcst Nell

1. BemonnuTsk rpadudeckyto padoty «Ilocrpoenue rpaduxos 4

MOKa3aTeabHONU QYHKIIUN
Tema 4.2. Pemienne noka3aTenbHbIX Coaeprxanue yueOHOro MaTepuaa
YpaBHEHU U HEPABEHCTB. [IpakTrueckas padota Nell: Pemenue nmokasatenbHBIX YpaBHEHUN

METOJIOM YpaBHUBAHUS MOKa3aTeeH.

[TpakTrueckas padota Nel2: Permenue nmokasatenbHBIX YpaBHEHUN 8

METOJIOM BBE/ICHUSI HOBOW NTEPEMEHHOM.

[TpakTrueckas padota Nel3: Pemenue nmokasaTenbHBIX YpaBHEHUN

(byHKIMOHATBHO-TpaQUIECKIM METOOM.

[Tpaktrueckas pabota Nel4: Pemenne nmokasaTeIbHBIX HEPABEHCTB.

CamocrosiTesibHast padoTa o0yuarommuxcs Nel2 4

1. BBIMOTHUTH yripaxxHeHUE «Y paBHEHHSI 1 HEPABEHCTBA
Tema 4.3. Cucrembl OKa3aTeIbHBIX Coaeprxanue yueOHOro MaTepuaa
YpaBHEHU. CucrteMbl TOKa3aTeNIbHBIX YPaBHEHUH. 4

Pemenue cuctemM noka3aTelIbHbIX YPaBHEHUM.

CamocrosiTesibHast padoTa o0yuarommuxcs Nel3 3

1. BemonHuTh ynpaxHenne «CucTemMbl ypaBHEHHUM
Tema 4.4 Pemenue 3aznad. Coaeprxanue yueOHOro MaTepuaa
[TokazaTenpHas GyHKIHS. Kontponbras padotaNe 3. Perenue nokazareabHbIX YpaBHEHUN U 2

HEPABEHCTB.
Pasznea S. Jlorapugmbl. 43
Jlorapugmunyeckas GpyHKuus.
Tema 5.1 Jlorapudm yncna. Conep:xkanue y4yeOHOro MaTepuasia gig;’ gigi’
JleCSTUYHBIA U HATYPATbHBIN Jlorapudwm yuca. 4 ’ ’
JorapudMpl, YUCIIO €. JlecaTHYHBIN U HATYpATbHBIN JoraprudM, YUCIIO €. OKO05, OK07
Tema 5.2 CpoiicTBa orapugpmos. Coaeprxanue yueOHOro MaTepuaa 4

Onepanus gorapuMUpPOBaHHUSL.

CaoiicTBa Jiorapu@moB.
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Onepanus gorapuMUpOBaHHUSL.

CamocrosiTesibHas padora o0yuarommxcs Nel4
1. Bemoanute ynpaxxuenue «Jlorapudmb

Tema 5.3 Jlorapudmuueckas
(dbyHKIIHS, €€ CBOWCTBA.

Coaeprxanue yueOHOro MaTepuaa

Jlorapudmudeckas GyHKIMS U €€ CBOMCTBA.

[TocTpoenue rpapukoB JorapupMuUUecKoi GyHKIHH.
ITpaxtrueckas padota Nel5: Jlorapudmuueckas QyHKITHUS.

CamocrosiTesibHas padora o0yuarommxcs NelS
1. BemoaauTs rpadudeckyro padoty «Iloctpoenue rpadukon
Jorapu(pMUIECKOr QyHKITHI

Tema 5.4 Pemenue norapupMuaecKkmx
YPaBHEHUI U HEPABEHCTB.

Conep:kanue y4eOHOIro MaTepuasa

[TonsaTtue norapupmuveckoro ypasHeHus. Oneparus moTeHIUPOBAHMS.

OYyHKIIMOHATBHO-TPAPUISCKUN METOJ peIICHUS JTOTapu(hMHUIECKIX
YPAaBHEHUM.

Meto1 NOTEHIIMPOBAHUS K METO BBEICHUSI HOBOM MEPEMEHHOM.
Jlorapugmuueckue HepaBeHCTBA.

CamocrosiTesqibHasi padora o0yuarommxcst Nel6
1. BEINOJHUTE yIIpaskHEHNE «YPaBHEHUS M HEPABEHCTBAY

Tema 5.5 Cucremsl
norapu(pMUUECKUX YpaBHEHHIA.

Conep:kanue y4yeOHOro MaTepuasa

AJTOPUTM peLIeHHs CUCTEMbI YpaBHEHH. PaBHOCHMIIBHOCTD
norapu()MUYECKIX YpaBHEHUI U HEPABEHCTB.

[TpakTuyeckas padora Nel6: Jlorapudmudeckue ypaBHeHUS U
HEpPaBEHCTBA.

Tema 5.6 Jlorapudmsl B mpupoe u
TEXHUKE.

IIpodeccnonabHO-OpHEHTHPOBAHHOE COJIePKAHME (COIepPKAHME
NMPUKJIAJTHOT0 MOYJIA)

[Tpaktuyeckas padora Nel7: I[lpumenenue norapudma. Jlorapupmuueckas

CTIMPaJb B IPUPOJIE.
[TpakTuyeckas padora Nel8: Jlorapudmuyeckas cnupaib Ha
’KEJIE3HOIOPOKHOM TPAHCIIOPTE.

Tema 5.7 Pemenue 3anau.
Jlorapudwmel. Jlorapudgmudeckas

Conep:xanue yueOHOro MaTepuasa
Kontponbnas padotaNe 4. Jlorapudmudeckas Gpynkius. Pemenue
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byHKIHS.

MPOCTEUINX JTOrapu(PMUUIECKUX YPaBHCHHH.

IIpomexyTouyHas aTrecTanus JK3aMeH 3
Pa3znen 6. OCHOBBI TPUTOHOMETPHH. 58
Tpuronomerpuyeckue pyHKumnm.
Tema 6.1 Tpuronomerpuueckue Coaeprxanue yueOHOro MaTepuaa
(GyYHKIIUY TPOU3BOJIBHOTO YIIIa, Panuannas mepa yria. [loBopoT Touku BOKpYT Hauaiga KOOpJIUHAT.
yucna. Pannannas u rpagycHas mepa | OmnpeneneHue cuHyca, KOCUHYCa, TAHT€HCA U KOTaHI'€Hca. 3HaKU CUHYCa, 2
yria. KOCHHYCa, TAHI€HCAa U KOTAHT'€HCA M0 YeTBEPTAM. 3aBUCUMOCTh MEXY
CHUHYCOM, KOCUHYCOM, TAHT'CHCOM U KOTAHI'CHCOM OJJHOI'O U TOI'O KC YTIJId.
CamocrosiTesibHas padora o0yuarommxcs Nel7
1. IToaroroButbpedepat «McTopust TPUTOHOMETPHH, €€ POJIb B H3YUCHUH 3
€CTECTBEHHO-MAaTeMaTUYECKUX HAYK»
Tema 6.2 OcHOBHBIE Conep:kanue y4yeOHOro MaTepuasia
TPUTOHOMETPUYECKHE TOKIECTBA. Tpuronomerpuyeckue Toxaectsa. CuHyc, KOCUHYC, TAHT€HC M KOTAaHT'€HC 2 OKO01, OK02,
dopMyJIbl TPUBEICHUS. yIJ10B o U - o.. DopMyJsIbl MPUBEACHHUS. OK03, OK04,
CamocrosiTesibHas padora o0yuarommxcs Nel8 4 OK05. OK06
1. BeimonHuTh ynpaxHenue « T puroHoMeTpudecKkue TOKIECTBa» ’ ’
Tema 6.3 CuHycC, KOCUHYC, TAHT'€HC Coaeprxanue yueOHOro MaTepuaa OKO07
CYMMBI M Pa3HOCTH JIBYX YTJIOB. Cymma 1 pazHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB.
CuHyC 1 KOCHHYC JJBOMHOTIO yria. CuHyc 1 KOCUHYC JBOMHOrO yria. @opMyJibl IOJIOBUHHOTO YIJIa.
dopmyra MOJI0BUHHOIO YIJIA. [IpeoOpa3oBanus CyMMBbl TPUTOHOMETPUUYECKUX (PYHKIIMHA B TPOU3BEACHUE
U TIPOU3BENICHUS B CyMMY. BbIpa)keHne TpUrOHOMETPHUUECKUX (PyHKITHI 10
yepes TaHT'€HC MOJIOBUHHOTO aprymeHTa. [Ipeobpa3oBanust mpocTenmmx
TPUTOHOMETPUYECKUX BBIPAKEHUM.
[TpakTrueckas padota Nel9: [IpakTrueckoe mpuMeHEHUE TPUTOHOMETPHH.
ITpaktruyeckas pabora Ne20: TpuroHoMeTpuiyeckue TOKIECTBA
CamocTrosiTesqibHasi padora odyuarommxcest «19 3
1. IlonroroButhbkpoccBop «OCHOBBI TPUTOHOMETPUINY
Tema 6.4 @yHKINM U UX CBOMCTBA. Conep:kanue y4yeOHOro MaTepuasia 2

CrniocoObI 3a1aHust PYHKITHH.

OO6nacTp orpeeeHUs] © MHOXKECTBO 3HaueHUH QyHKImii. YETHOCTSD,
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HEUYETHOCTBH, MEPUOANIHOCTh QyHKIHMI. CriocoObI 3amaHus (PyHKITHIA.

Tema 6.5 Tpuronomerpuyeckue
(GbyHKIMH, UX CBOMCTBA U TpaduKy.

Conep:xanue yueOHOro MaTepuasa

Ob6nacTh ornpeneaeHus: © MHOXKECTBO 3HAYEHUI TPUTOHOMETPHUUECKUX
¢bynkuuid. Y€THOCTh, HEYETHOCTD, TEPUOJUYHOCTH TPUTOHOMETPHUUECKUX
¢bynkumii. CBoricTBa 1 rpaduku QyHKIUH y = Ccos X, y=SIn X,y =tg X,y =
ctg X.

CamocTrosiTesqibHasi padora odyuarommxcst Ne2(
1. BemonuuTh rpadudeckyto padboty «I paduku TpUroHOMETPUIECKUX

hyHKIHI

Tema 6.6 [IpeoOpazoBanue rpaguxos
TPUTOHOMETPHICCKUX (DYHKITHA.

Conep:xanue yueOHOro MaTepuasa
Cxatue u pacTshkeHHe TpagUKOB TPUTOHOMETPHUYECKHUX (DYHKIHIA.
ITpeoOpa3oBanue rpa@KOB TPUTOHOMETPUIECKUX (PYHKITHIA.

Tema 6.7 Onncanue
MIPOU3BOJICTBEHHBIX MPOIIECCOB C
MTOMOIIIBIO TpaUKOB HYHKITHIA.

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COEePKAHME (CONEPKAHUE
NMPUKJIATHOTO MOTYJIs)

[Tpaktrueckas padota Ne21: [IpakTuueckoe BO3IeHCTBHE TPUTOHOMETPUHU
B Pa3IMYHBIX cepax JAeITeTbHOCTH.

[Tpaktrueckas padota No22: [IpoekTupOBaHHE KETE3HBIX TOPOT C
MOMOIIBIO TPAaUKOB (PYHKITHH.

Tema 6.8 O6paTHBIC
TPUTOHOMETPHUYECKUE (PYHKITHH.

Conep:kanue y4ye0OHOro Mmarepuaja
OO6patHble TpuroHomerpuyeckue GyHkuu. Mx cBoicTBa U rpaduky.

CamocTrosiTesibHasi padora o0yuarommxcst Ne21
1. IlonroroButhnpe3eHTanvi0 «OCHOBBI TPUTOHOMETPUN

Tema 6.9 TpuroHomeTpriecKue
YpaBHEHUS U HEPABEHCTBA.

Conep:xanue y4ye0OHOro Mmarepuasa

VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
Pemenne TpUroHOMETpUYECKUX yPAaBHEHUN OCHOBHBIX THIIOB:
IIPOCTENIIINE TPUTOHOMETPUUECKUE YPABHEHU S, CBOJAIIMECS K
KBaJIpaTHBIM, pelIacMbl€ PA3JI0KEHUEM Ha MHOKUTEIIN, OJJHOPOIHBIE.
IIpocreiilire TPUrOHOMETPUYECKHE HEPABEHCTBA.

CamocrosiTesbHasi padora o0yuarommxcst Ne22
1. BeInoHUTE ylipaskHeHNE «YpaBHEHUS M HEPABEHCTBAY
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Tema 6.10 CucteMbl

Conep:kanue y4yeOHOro MaTepuasa

TPUTOHOMETPUUECKHUX YPaBHEHUM. CucreMpl IPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN 2
Tema 6.11 Pemenue 3aga4y. OCHOBBI Conep:kanue y4eOHOIro MaTepuasa
TPUTOHOMETPHH. Kontponsnas padoraNe 5. [IpeoOpa3oBanue TpUrOHOMETPHUUECKUX 2
Tpuronomerpudeckue QyHKIINUH. BBIpaYKCHHI1. PellieHre TpUroHOMETPUYECKUX YPABHEHUN U HEPABEHCTB.
Paspnen 7. IlpousBoanas pyHkuum, 54
ee IpUMeHeHHne
Tema 7.1 IloHsiTHE TPOU3BOIHOM. Coaeprxanue yueOHOro MaTepuaa
®opmyJibl U TpaBUIIA OrnpeneneHre YMUCI0BOM MOCIEIOBATEILHOCTH U CIIOCOOBI €€ 3a/T1aHMS.
Qg QepeHIMpPOBaHUSI. CaolicTBa 4HUCIIOBBIX NOCIEN0BaTeNbHOCTEW. Onpenenenre npeaena
MOCJIeI0BATENbHOCTU. BrIuncieHrne nmpeienoB nociea0BaTeIbHOCTEH. 4
[Ipenen ¢pynkunu Ha GeckoneuHocTu. [penen GpyHKIUM B TOUKE.
[Ipupamenne aprymenra. [Ipupamenne GyHkuu. 3a1aqu, TPUBOASIINAE K
MOHATHIO IPOU3BOAHOM. OnpeneneHne Npou3BOAHON. AITOPUTM
OTBICKAHHS TPOU3BOTHOM.
CamocrosiTesibHast padoTa o0yuarommuxcs Ne23
1. BeimonHuTh I1 3 OKOT, OK02
. ynpaxHenue «IIponsBoaHas» J g
Tema 7.2 IIpon3BogHBEIE CyMMBI, Coaep:xanue yueOHOIro MaTepuasa 2 OK03, OKO04,
Pa3HOCTHU, TPOU3BEJICHNUS, YACTHOTO. Dopmynsl auddepennupoBanus. [Ipasuna muddepeHrpoBaHus. OKO05, OKO06,
Tema 7.3 IIpousBoaHbie Conep:kanue y4eOHOIro MaTepuasa OKO07,TIK 1.3
TPUTOHOMETPHUYECKUX (DYHKIIUH. Onpenenenue cnoxxHoi ¢pyHkuuU. [Ipon3BogHAsE TPUTOHOMETPHUYECKUX
[Tpoun3BoaHasT CIOKHON HYHKIIUH. byHKIHIA. 6
ITpon3BoHas CIOXKHON (PYHKIIUH.
[TpaxTrueckas padota Ne23:ITpown3BoHast CI0KHON (HYHKIIUH.
CamocrosiTesibHas padora o0yuarommxcs Ne24 3
1. Bemoanuts ynpaxxkaenue «lIpon3BogHas CIOKHON GYHKIIUI
Tema 7.4 Ilonarue o HenpepelBHOCTH | Coep:kaHue y4eOHOI0 MaTepuasia
dbyakurr. MeToa HHTEpBaJIOB. [Tonsitue HenpepsiBHOM (pyHKITMU. CBOWCTBA HEMPEPHIBHOW (PYHKITHH. 2
CBs3b MEXly HEPEPHIBHOCTHIO U U HEpEeHIINPYEMOCThIO0 (DYHKIIMH B
TOUYKe. AJITOPUTM pEellIeHUs] HEPABEHCTB METOJIOM MHTEPBAJIOB.
Tewma 7.5 I'eoMeTpudeckuii u Coaeprxanue yueOHOro MaTepuaa 2

(bU3UYECKU CMBICI IPOU3BOTHOM.

['eomeTpryecknii CMBICT TPOU3BOTHON (DYHKIIMH — YTII0BOM KOY(PDUIIUECHT
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KacaTelbHOU K rpaduKy (QYHKIIMU B TOUKE. Y paBHEHHE KacaTEIbHOUN K
rpaduKy QYHKIMH. AJITOPUTM COCTAaBIICHHUS YpaBHEHUS KacaTelIbHOM K

rpaduky byHkmun y=f(x).

Tema 7.6 PU3nueCcKU CMBICIT
MIPOM3BOTHON B MPO(HECCHOHATBLHBIX
3aayax.

Conep:xanue yueOHOro MaTepuasa
[TpakTrueckas padota Ne24: Ouznueckuii (MEXaHUUECKHI) CMBICIT
IIPOU3BOIHOM — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHHU t: v = S’ (t).

CamocTrosiTesqibHasi padora o0yuarommxcst Ne25
1. Pemnts 3agaun «@U3nUeCKUil CMBICI TPOU3BOAHOM

Tema 7.7 MOHOTOHHOCTH (YHKIIUH.
Touku 3xcTpemMyma.

Conep:kanue y4eOHOro MaTepuasa

Bospacranne u yObiBaHUE (YHKIIHH, COOTBETCTBUE BO3PACTAHUS U
yObIBaHUS (DYHKIIMH 3HAKY TPon3BOHON. [IoHATHE MPON3BOIHOM BBICIIIETO
MOPsIAKA, COOTBETCTBHUE 3HAKa BTOPOM IIPOU3BOJAHON BBIITYKIOCTH
(BorHyTOCTH) (DYHKITMH Ha OTpE3Ke. 3a/1a4i HAa MAaKCUMYM U MUHUMYM.
[ToHATHE aCUMNOTOTHI, CIIOCOOBI UX OMpeeeHHs. AJTOPUTM UCCIEIOBaAHUS
(GYHKIMH B IOCTPOCHHMS €€ rpaduKa ¢ MOMOIIBIO TPOU3BOAHON. [[poOHO-
JTUHEWHas QYHKIHUS.

Tema 7.8 UccnenoBanue GyHKIUHA U
MOCTPOCHHE TPA(YUKOB.

Conep:kanue y4eOHOro MaTepuasa
HccnenoBanue GyHKIIMM HA MOHOTOHHOCTD. [locTpoeHune rpadukos.
[TpakTrueckas padota No25:

CamocTrosiTesqibHasi padora o0yuarommxcst Ne26
1. BemonnuTh ynpaxsaenue «lccnenoBanue QyHKIIMH ¢ TTOMOIIBIO
TIPOU3BOTHOMN»

Tema 7.9 HaubomnbIiee 1 HauMeHbIIIEE
3Ha4YCHMs (PYHKITUU.

Coaeprxanue yueOHOro MaTepuaa

Haxosxnenne HanOoIbIIero 1 HAMMEHBITIETO 3HAUYCHUN (PYHKITHH,
MOCTpOCHHE TPa)UKOB MHOTOWICHOB C MCIIOJIb30BAaHUEM arrapara
MaTeMaTU4YeCKOro aHaJIu3a.

Tema 7.10 Haxoxaenue
ONTUMAJIBHOT'O PE3yJIbTaTa ¢
IMOMOLIBIO ITPOU3BOIHON B
MPAaKTUYECKUX 3a/1a4ax.

IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHNe (Coep:KaHue
NMPUKJIATHOT0 MOYJIA)

[TpakTuyeckas padora Ne26: IlpaBuia u popmyisl 1udhepeHIpoBaHus.
[TpakTrueckas padota No27: [IpumeHeHEe TPOU3BOAHON B MPAKTHYECKUX
3a/1ayax.

[TpakTrueckas padota Ne28: HaxoxxaeHrne onTUMaIbHOTO pe3yabTaTa ¢
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MTOMOIIIbIO TTPOU3BOAHON B MPAKTHYECKUX 3aavax.

CamocrosiTesibHas padora o0yuarommxcst Ne27

1. IloaroroButhnpeseHTanuio «IIporn3BoHas U €€ TPUMEHEHUE)» 4
Tema 7.11 Pemenue 3anau. Coaeprxanue yueOHOro MaTepuaa
[TpousBognas pyHkmMu, ee Kontponbras padotaNe 6. opmyibl v mpaBwiia quddepeHImpoBaHus. 2
IIPUMEHEHHE. HccnenoBanme QyHKIH ¢ TOMOIIBIO TPOU3BOTHOM.
Pasznen 8. IlepBooOpa3Has 36
(pyHk1nuH, ee NPpUMEHEHHE
Tema 8.1 [lepBooOpa3zHast GyHKIMH. Conep:xaHue yueOHOro MaTepuasa
[IpaBuiia HaXOXACHUS 3azaya 0 BOCCTAaHOBJIEHUH 3aKOHA JBUKEHMSI 110 U3BECTHOU CKOPOCTH.
MepBOOOPA3HBIX. [Tonsitne naTEerprpoBanus. O3HaKOMJIEHUE C TIOHSATUEM UHTErpaga u
nepBoobOpasHoit ast pynkun y=f(x). Pemenue 3a1a4d Ha cBsI3b 2
epBoOOpa3HON U €€ MPOU3BOAHON, BEIYUCIICHHE IIEPBOOOPA3ZHOM JIJIst
nanHoi ynkuu. Tabnuia GpopmyIn A HaX0XKACHUS IEPBOOOPA3HBIX.
N3yuenune npaBuia BEIYUCICHUS TIEPBOOOPA3HOM.
CamocrosnTennHas pabora odyuarommxcs Ne28 4 OKO01, OK02,
1. ITogroroButkTect «IlepBooOpazHasy OK03, OK04,
Tema 8.2 ITnomans kpuBosnHeiiHOH | Coaep:kaHue y4eOHOr0 MaTepuasa OK05. OK06
Tpaneuu. @opmyna HeroToHa- 3agauu, TPUBOJAILINE K TOHATHIO ONIPEAEICHHOI0 HHTErpajia — o ’ ’
JleiiObauMmA. BBIYMCIICHUH TUIOLIAIM KPUBOJIMHEWUHON Tpanenuu, 0 NEPEMEILIEHUN TOUKHU. 2 OKO07, IK 1.3
[Tonsitue onpenenénnoro uuaTerpana. ['eomerpuueckuii u Gu3HIECKUit
CMBICI otipeiesienHoro uHrerpaita. ®opmyna Herotona— JleiiOnua.
CamocTrosiTesqibHasi padora o0yyarommxcst Ne29 4
1. IlogroroButeknpeseHTaiuio «MHuTerpans u ero npuMeHeHUuE»
Tema 8.3 Heonpenenenuslii u Coaeprxanue yueOHOro MaTepuaa
ONpeIETICHHBIN UHTETPal. [lonsiTHE HEONPENENTEHHOTO HHTErpaa. 4
[TpakTuyeckas pabora Ne29: HeonpeneneHHbIH U onpeieeHHbINA
WHTETPaJIbI.
CamocrosiTesibHas padora o0y4yarommxcs Ne30 5

1. BemonHuth ynpaxsenue «MHTerpan
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Tema 8.4 [TonsiTue 06 onpeneeHHOM
WHTETpaye KaK IIOIaau
KPUBOJIMHEWHOW TpaIeiuu.

Conep:kanue y4yeOHOro MaTepuasa
['eoMeTpHUYECKHI CMBICI ONPEEICHHOI0 HHTETpaIa.

CamocTrosiTesqibHasi padora o0yuarommxcst Ne31
1. BemmonHuTh rpadudeckyto padboty «Beruncienue miomaneit Guryp c
MIOMOIIBIO HHTETpaJIay

Tema 8.5 OnpeneneHHblil HHTErpa B
KH3HU.

IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lepKaHue (Coep:KaHue
NMPUKJIATHOT0 MOYJIA)

[Ipaktuyeckas  pabora  Ne30:  BplumcieHue — JUIMHBI
KEJIE3HOJOPOKHOTO IYTH C IIOMOIIBIO OMPEJECIIEHHOTO UHTErpasa.
[TpakTruyeckas pabora Ne31: BeruucneHue riomaan 3eMIsSHOTO TOJI0THA
JUIs pa3be3/10B, OOrOHHBIX ITyTEH, ¢ TOMOIIBIO MHTErpaa.

KpUBOU

CamocrosiTesibHast padoTa o0yuarommuxcs Ne32
1. [TucbmMeHHO OTBETHTH Ha BONPOCH! «IIpubnmkxeHHoe 3HaueHNE
OIIPEAEIEHHOTO0 NHTErpaiay

Tema 8.6 Pemenue 3amau.
[lepBooOpasnas ¢pyHKIMH, €€
IpPUMEHEHHE.

Conep:kanue y4eOHOIro MaTepuasa
Konrtponsnast padoraNe 7. I[lepBoo6pasnas ¢pynkuuu. [IpaBuna
HaXO0/IeHHs nepBooOpa3Hex. Ee mpumenenue.

Pa3zgen 9. MuoskecTBa. JJIeMEeHThI
Teopuu rpagos.

14

Tema 9.1 MuoxecTtBa.

Conep:kanue y4eOHOIro MaTepuasa
[Tonsitue MuoxecTBa. [lonmuoxkecTBO. Oniepaniu ¢ MHOKECTBAMM.

Tema 9.2 Onepanyu ¢ MHOKECTBaMU

IpodeccnonanbHO-OPHEHTHPOBAHHOE COJEePKaAHME (CONEPKAHUE
NMPUKJIATHOTO MOTYJIs)

[TpakTrueckas padota Ne32: Oneparuu ¢ MHOXKeCTBaMu. PerieHue
IPUKJIAIHBIX 3a1a4

Tema 9.3 I'padbr.

Conep:kanue y4eOHOro MaTepuasa

[TpakTuueckas pabota Ne33: [Tonsitue rpada. CBsi3HbIM rpad, 1epeBo,
UK rpad Ha TUIOCKOCTH.

[TpakTuueckas padbota Ne34: [Toctpoenwne rpada mo ycioButo
CUTYaIlMOHHBIX 33/1a4.

CamocrosiTesibHast padora o0yuarommuxcs Ne33
1. ITogroroButhnpeseHTauio «I'padbl 1 X IPUMEHECHUEY

OKO01, OKO02,

OKO03, OK04,

OKO05, OK07,
IIK 1.3
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Tema 9.4 Pemienue 3amauy.
Mmuoxectsa. ['padsr u ux

Conep:kanue y4ye0OHOro Mmarepuasa
KontponsHast padoraNe 8. Oneparuu ¢ MHOXecTBaMu. Onucanue

IIPUMEHEHNE. pealIbHBIX CUTYyallUl ¢ TOMOIIbIO MHOXecTB. [Ipumenenue rpados k 2
pELICHHUIO 3a/1a4.
Pa3zgen 10. DaeMeHTHI
KOMOHWHATOPHKH, CTATHCTUKH U 29
TEOPUH BEPOATHOCTH.
Tema 10.1 OcHOBHBIE TOHATHS Coaeprxanue yueOHOro MaTepuaa 2
KOMOMHATOPHKHU. [lepecTaHOBKH, pa3MelICHNs], COUYETAHUS.
CamocrosiTesibHas padora o0y4yarommxcs Ne34 2
1. 3anoyiHUTH TaOIUIly «DJIEMEHTHl KOMOMHATOPHKH )
Tema 10.2 CoGbITHE, BEpOSATHOCTH Coaeprxanue yueOHOTo MaTepuaa
coObITUd. Cro’keHue 1 YMHOKEHHUE CoBMecTHBIE U1 HECOBMECTHBIE COOBITHS. TE€OpeMbl 0 BEPOSTHOCTH CyMMBbI 2
BEPOSITHOCTEM. COOBITHI. Y CIIOBHAsA BEPOSTHOCTh. 3aBUCUMbBIE M HE3aBUCUMBIE COOBITHSI.
TeopeMbl 0 BEpOSATHOCTH TPOU3BEICHUS COOBITHI.
CamocrosiTesqibHasi padora o0yuarommxcst Ne35 2 OKO1, OK02,
1. ITonroroBuThpedepatr «Ku3Hp 1 HaydHas AesITeNbHOCTh HbIOTOHAY OKO03, OK04,
Tema 10.3 BepostHOCTb B IIpodeccrnonabHO-OpHMEHTHPOBAHHOE CO/lepKaHUe (CoTepKAHUE OKO05, OKO07,
npoeCCUOHATBHBIX 3a/1auaX. NPHUKJIATHOT0 MOAYJIAA) K 1.3
[Tpaktrueckas padota Ne35: OTHOCHTENIBHAS YaCTOTa COOBITHS, CBOMCTBO 4
€€ YCTOWYUBOCTH.
[TpakTrueckas padota Ne36: CtarucTuueckoe onpeieseHue BEpOsITHOCTH.
OrieHKa BEPOSTHOCTH COOBITHSI.
CamocTrosiTesqibHasi padora odyuarommxcs Ne36 4
1. Pemuts 3ampaun «IIpocreiiniyie BEpOSITHOCTHBIE 3aJa4K»
Tema 10.4 JluckpetHas ciryqaitHas Conep:xanue y4ye0OHOro Mmarepuasa
BEJIMYMHA, 3aKOH €€ pacnpeneneHus. | Bunbl cnyuaiineix BenuuuH. OnpeneneHue TUCKpeTHON ciaydaiiHON 2
BEJIMYMHBI. 3aKOH pacHpeIesICHUs] JUCKPETHOM ClydyailHOW BeIUYuHbL. Ee
YHCJIOBBIE XapAKTEPUCTHUKH.
CamocrosiTesqibHasi padora o0yyarommxcst Ne37 3

1. IlogroroButhpedepar «5. beprymmm»
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Tema 10.5 3agaun MmaTeMaTUUECKOH

Conep:kanue y4yeOHOro MaTepuasa

CTATUCTHUKH. Bapuanuonnsiii psan. [lonuron yactot u ructorpaMma. CTaTUCTHUECKHE 2
XapaKTePUCTHUKU psJia HAOII0JaeMbIX TAaHHBIX.
Tema 10.6 cocraBneHue TabauI U IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHue
JMarpaMM Ha MPaKTHKE. NPHUKJIATHOTO0 MOLYJIs)
[TpakTuyeckas padora Ne37: HaxoxaeHne CpeIHUX XapaKTEePUCTHK, 4
Ha0JI0/1aeMBIX JTAHHBIX.
[TpakTuyeckas pabora Ne38: [lepBuunas 00pabOTKa CTATUCTHYECKUX
naHHbIX. ['paduueckoe Ux npeacTaBlieHue.
Tema 10.7 Pemenue 3agau. Diementsl | Coaep:kaHue yueOHOro MaTepuasa
KOMOWHATOPUKHU, CTATUCTUKH H Kontponbnas padotaNe 9. DnemenTsl komOuHaTOpUKH. COOBITHE, 2
TEOPUU BEPOSTHOCTH. BEPOSTHOCTH cOObITHA. CII0)KEHUE U YMHOKEHUE BEPOSTHOCTEH.
Paszgea 11. [IpsiMble ¥ MJI0CKOCTH B 29
NMPOCTPAHCTBeE.
Tema 11.1 OcHOBHBIE MOHATHS Conep:kanue y4eOHOIro MaTepuasa
crepeomeTpuu. Pacnionoxenue [Tpenmer crepeomeTpuu. OCHOBHBIE MOHATHSA (TOUKA, TIPsSMasi, MJIOCKOCTbD,
MPSAMBIX U ITIOCKOCTE. npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpun. [lepecekaroruecs, 2
NapajuleIbHbIE U CKpeIlUBarouecs npsmele. [IpusHak u cBOMCTBO
CKpeIMBaOMuXcs NpaMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPBHI.
CamocTrosiTesqibHasi padora o0yuarommxcst Ne38
1. ITonroroBuTh KpoccBopa «B3anMHOE pacnosiokeHue NpsSIMbIX U 3 OKO01. OKO03
TJTIOCKOCTEHN B MPOCTPAHCTBE» OKO 4: OKO7:
Tema 11.2 ITapanmnensHocTs NpsiMbIX, | Coaep:kaHue y4eOHOr0 MaTepuasa K 1.3
MPSAMON U TJIOCKOCTH, TIJIOCKOCTEH. [TapannensHble ipsiMast U IockocThb. Onpenenenue. [Ipusnak. CpoiicTBa ’
(c noxazarenbcTBoM). [lapannensusie mockoctu. Onpenenenue. Ipusnak.
CBoiicTBa (C 10OKa3aTEIIbLCTBOM). 4
Tetpasap u ero snemenTtsl. [lapannenenunen u ero 3nemeHTsl. CBOICTBA
MPOTUBOIIOJ0KHBIX TPaHEl U TUaroHainen nmapamnenenunena. [loctpoenne
ceueHuil. Pemenue 3agau.
Tema 11.3 IlepnenauKyIsIpHOCTD Conep:kanue y4eOHOIro MaTepuasa
IIPSIMBIX, IPSIMOM U IJIOCKOCTH, IlepneHiuKynsipHbIE IIpsIMBIE. [TapannenbHble IpsIMBIE, 2

IJIOCKOCTEH.

MEPIEeHIUKYISIpHBIE K MI0cKoCTH. [IpU3HaK nepneHIuKymsipHOCTH NPSIMOi
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U  TIockocTd. JlokazaTenbCTBO.
[lepnenquKkynsipHble  TJIOCKOCTH.
IUIOCKOCTEH. Jloka3aTenbCTRO.
PaccrosiHMs B IPOCTpaHCTBE.

[lepnenaukynssp W HaKJIOHHAs.
[IpuzHak  nmepneHAUKYISIPHOCTH

CamocrosiTesqibHasi padora odyuarommxcst Ne39

1. ITogroroButenpeseHTanuio «IIpsimpie U MIOCKOCTH B TPOCTPAHCTBEY 3
Tema 11.4 Teopema o Tpex Conep:kanue y4yeOHOro MaTepuasia
MEPIECHAUKYIApax. TeopeMma o Tpex nepneHauKyIsapax. JJoka3aTenscTBo. Yol MexXAy NpsMOon 2
U IUNIOCKOCTBI0. YTOJI MEXKY INIOCKOCTSIMH.
Tema 11.5 ITapannensHsle, IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHue
NEPIECHINKYISPHBIEC U NPHUKJIATHOT0 MOIYJIA)
CKPEILMBAIOINECS TIPSIMbIE [TpakTruyeckas pabora Ne39: Axcuomsl ctepeomerpun. [lapanieabHOCT 4
IPSIMBIX U IJIOCKOCTEHHA JKEJIE3HOLOPOKHOM TPAHCIIOPTE.
[TpakTuyeckas padora Ne40: [leprieHAUKYISIPHOCTD MPSMBIX U TNIOCKOCTEH
HAa JKEJIC3HONOPOKHOM TPAHCIOPTE.
Tema 11.6 Pemenue 3anau. IIpsmsie u | Coaep:kaHue yueOHOro MaTepuasia
TJTIOCKOCTH B TIPOCTPAHCTBE. Kontponbras padotaNe 10. PacnonoskeHue mpsiMbIX U TUIOCKOCTEH B 2
npoctpaHcTse. IleprneHuKyIapHOCTh U NapauIeIbHOCTD IPSIMBIX U
rockocTeil. CKpenmBaronmecs npsiMple.
Paznen 12. KoopanHarsl u 16
BEKTOPBI.
Tema 12.1 JlexkapToBbl kKoopauHaThl B | Cojep:kaHue y4eOHOIro MaTepuasa
npocrpaHcTBe. PaccrosHue Mexay JlekapToBBI KOOpAUHATHI B IIpocTpaHcTBe. [IpocTeimue 3anauu B 2
nByMs Toukamu. KoopaunaTs! KoopauHaTax. PaccTosiHue Mexx1y IByMs TOYKaMU, KOOPAUHATHI CEPEINHBI 0OK02, OK03,
CepeaNHBI OTPE3KA. OTpe3Ka.
CamocTrosiTesqibHasi padora o0yuarommxcs: Ne4( 3 OKI(_);; (1)507'
1. IlogroroButhpedepar «3agaun Ha BEKTOPHBIH METOI :
Tema 12.2 Bektopsl B npocTpaHcTBe. | Coaep:kaHue yueOHOIro MaTepuasa
VYron mexay Bekropamu. CkanspHoe | BekTopsl B mpocTpancTBe. Cl10’k€HNE U BBIMUTAHUE BEKTOPOB. Y MHOKEHUE
IIPOU3BENCHNE BEKTOPOB. BeKTOpa Ha yncio. KoMiuianapHele BEeKTOpsl. CKAIIpHOE IPOU3BEICHUE 2

BEKTOPOB. PasnoxeHue BeKTopa 1o TpeM HEKOMILIAaHAPHBIM BEKTOPAM.
KoopanHaTsl BEKTOpa, CKAISIPHOE MPOU3BENICHIE BEKTOPOB B
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KOOpJUHATaX, Yroj MKy BEKTOPaMH, YToJI MeXAy IpsIMON U
IJIOCKOCTBIO, YTOJI MEK]Ty TIIOCKOCTAMHU. Y paBHEHHE MIIOCKOCTH.
['eomeTpuyeckuii CMbICT OnpeAeTuTENs 2X2.

CamocrosiTesibHas padora o0y4yarommxcs Ned1

3
1. BemmonHuTh ynpaxHenue «BekTopb»
Tema 12.3 IIpakTuxo- IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lepKaHue (Coep:KaHue
OpHUEHTHPOBAHHBIE 3a]]a4H HA NPUKJIATHOT0 MOAYJIA)
KOOPJAMHATHOM IIJIOCKOCTH. [Tpaktuyeckas padora Ne41: KoopannaTtHas miockocTs. Beruncinenue 4
pacCTOSAHUM U IJIONIaAeH Ha MITOCKOCTH.
ITpakTryeckas pabora Ne42: KonnuecTBEHHbBIE pacyeThl.
Tema 12.4 Pemienue 3aau. Conep:xanue y4ye0OHOro Mmarepuasa 2
KoopauHaTsl 1 BEKTOPHI. KonrponbHast pabotaNe 11. KoopauHaThl U BEKTOPHI.
Pazgen 13. MHOrorpaHHMKH M TeJia 59
BpallleHUsI
Tewma 13.1 Bepmunsl, pedpa, rpanu Conep:xanue yueOHOro MaTepuasa
MHOI'OTPaHHUKA. [TonsiTne MHOTOrpaHHuKa. Ero sjaemMeHTsl: BepiuHbl, pedpa, rpaHu. 2
Jnaronans. CeyeHue. BpInykiible ¥ HEBBIMYKIIbIE MHOTOIPAaHHUKH.
Tema 13.2 IIpusma, ee Conep:kanue y4ye0OHOro Mmarepuasa
cocrasisronue, ceuenue. [Ipsmas u [Tonsatue npusmsbl. Ee ocHOBaHus 1 OOKOBbIE TpaHH. BbicoTa mpu3Mel. 2
MpaBWIbHAs MPU3MBbI [Ipsamas n HaknoHHasa npusMma. [IpaBunbsHas npusma. Ee ceuenue.
Tema 13.3 [Tapannenenunesn, Kyo. Coaeprxanue yueOHOro MaTepuaa OKO1, OK02,
Ceuenue ky0a, mapajienenumnesaa. [Tapannenenurnen, CBOMCTBA TPSIMOYTOJBHOTO MapajuieNenuIesa, Kyo. 2 OKO03, OK04,
Ceuenue Ky0a, mapajienenunesna. OKO05, OKO06,
Tema 13.4 Ilupamnpa, ee Coaep:xanue yueOHOro MaTepuasa OKO07,IIK 1.3
COCTaBJISIIOLIUE, CEYEHHUE. ITupamuna u ee anemenTsl. Ceuenne nupaMusl. [lpaBunpHas nupamMua. 2
[IpaBunbHas nupamuaa. Y ceueHHas VYceuenHnas nupamuaa.
nupamMua.
Tema 13.5 bokoBast u nonHas Conep:kanue y4ye0OHOro Mmarepuaja 2
IIOBEPXHOCTh IPU3MBI, TUPAMUIBI. [Tnomans 60KOBOM M MOJTHOM MOBEPXHOCTH MPU3MBI, TUPAMUJIBIL.
Tema 13.6 Cummetpus B KyOe, Conep:xanue y4ye0OHOro Mmarepuaja
napajulejienunese, npusme, CHuMMeTpHs OTHOCUTEIBHO TOUKH, IPSIMOH, IIIOCKOCTH. CHMMETpHSI B 2

UpaMu/Ie.

KyOe, napajuienenunese, npu3mMe, nupamue.
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Tema 13.7 IIpumepsl cuMMETpH B
npodeccuu.

IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COEePKAHME (CONEPKAHUE
NMPUKJIATHOTO MOTYJIs)

[TpakTrueckas padota Ne43: CummeTpusi B IPUPOJIC U OBITY.
[Tpaktuyeckas pabora Ne44: CuMMETpus B apXUTEKTYPE U TEXHHKE.
[TpakTrueckas padota Ne45: CuMmeTpust Ha KEIE3HOJOPOKHOM
TPAHCIIOPTE.

Tema 13.8 IIpaBusibHBIE
MHOT'OI'paHHUKH, UX CBOMCTBA.

Conep:kanue y4eOHOro MaTepuasa
[TpakTuyeckas pabora Ne46: [loHsTHE PaBUILHOIO MHOTOTPaHHHUKA.
CBolicTBa MpaBUIIbHBIX MHOTOTPAHHUKOB

CamocrosiTesibHast padoTa o0yuarommuxcs Ne42
1. IToaroroButhnpeseHTanuio «lIpaBuabHbIE MHOTOIPAHHUKH

Tema 13.9 Hununnp, ero
cocrapisionye. CeueHue MWINHIPA.

Conep:xanue yueOHOro MaTepuasa

Hununaap u ero snemenTsl. Ceuenue MUIMHApA (MapaienbHOe OCHOBAaHUIO

u ocn). Pa3zBepTka mumHpa.

Tema 13.10 Konyc, ero
cocrapistone. CeueHue KOHyca.

IpodeccnonanbHO-OPHEHTHPOBAHHOE COJEePKaAHME (CONEPKAHUE
NMPUKJIATHOTO MOTYJIs)

[TpakTrueckas padota Ned7: Konyc u ero snmemenTsl. CeueHne KoHyca
(mapanenbHOe OCHOBAHUIO U MPOXOASILEE YepPE3 BEPILINHY), KOHUYECKHE
CeUeHUSI.

ITpakTuyeckas pabora Ne48: PazBepTka KoHyca

CamocrosiTesibHast padoTa o0yuarommuxcs Ne43
1. ITogroroButbpedepat «lumHap u KoHyC»

Tema 13.11 YceueHHslit koHyC.
CedeHue yce4eHHOT0 KOHYca.

Conep:xanue yueOHOro MaTepuasa
VYceuennsiit konyc. Ero oopasyromas u Beicota. CeueHrne yCeueHHOTo
KOHYca.

Tema 13.12 Illap u chepa, ux
CEUCHHS.

Conep:kanue y4yeOHOro MaTepuasia
[ap u cdepa. Bzaumuoe pacrionoxxenue chepsl u miockoctu. Ceuenue
mapa, cepsl.

CamocrosiTesibHas padora o0yuarommxcst Ne44
1. ITogroroButbpedepar «Illap u chepar»

Tema 13.13 ITousiTre 00 00BEME TETA.
OtHolreHre 00HLEMOB MOAO0HBIX TEJL.

Conep:xanue yueOHOro MaTepuasa
[Tonsitue 06 o6beme Tena. OObeM Kyda U MPSIMOYTOIBLHOTO
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napautenenumnena. OobeM npu3mMsl U nUIUHAPa. OTHOIIEHHE 00HEMOB
moo0HbBIX Tel. ['eoMeTpruecKkuii CMBICT ONpeIeTUTeNs 3-T0 MOPSIKA.

Tema 13.14 O0BeMBI U IITOMIATA

Conep:kanue y4eOHOIro MaTepuasa

IIOBEPXHOCTEH TeJl. O06wembl mupamuibl U KoHyca. O0bem mapa. [1nomaam noBepxHOCTeH Tell. 2
CamocTrosiTesqibHasi padora o0yuarommxcst Ne4S 4
1. Pemmenue 3amau «O0beMbI U TUIOIAAN QUTYDPY»

Tema 13.15 Kom6unarmmn Conep:kanue y4eOHOIro MaTepuasa

MHOTI'OTPAaHHUKOB U TEJ BPAILLECHUS. [Tpaktuyeckas pabora Ne49: KomOuHaImMu reoMeTpuyecKux Tedl. 4
ITpaxtrueckas padota Ne50: O6bem Ten BpalieHusl.
CamocrosiTesibHas padora o0yuarommxcst Ne46 2
1. M3roToBnenne Moesieii MHOTOTPaHHUKOB

Tema 13.16. 'eomerpruueckue Conep:kanue y4yeOHOro MaTepuasa

KOMOMHAIMH Ha MPaKTHKE. [TpakTuyeckas pabora Ne51: Mcrnonb3oBanne KoOMOMHALUI
MHOT'OTPaHHHUKOB B IIPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4ax. 4
[TpakTuyeckas pabora Ne52: Mcrnonb30BaHue KOMOMHAIUI TeJ BpaIeHHS
B IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4aX.

Tema 13.17 Pemenue 3anad. Coaeprxanue yueOHOro MaTepuaa

MHOTroOrpaHHUKH U Teja BpalleHUs. Kontponbras padotaNe 12. O0beMBbI U TIIOMIAAN TOBEPXHOCTH 2
MHOT'OTPaHHUKOB U TE€J BPAIICHHUS.

Paznen 14. YpaBHeHnus u 18

HEPaBeHCTBA

Tema 14.1 PaBHOCHUIBHOCTB Conep:xanue y4eOHOro MaTepuasa

ypaBHEHH 1 HepaBeHCTB. O0mume PaBHOCUIIBHOCTB ypaBHEHUH U HepaBeHCTB. OnpeneneHus. OCHOBHBIE

METO/IbI PEIICHUS. TEOPEMBI PaBHOCWIBHBIX IIEPEX0/IaX B YPABHCHUAX U HEPABEHCTBAX. OKO01, OK02,
OO1u1rie METOBI pelIeHUs] YPaBHEHUH: Tepexo]l OT paBEHCTBA (DYHKIMN K 2 OKO03, OK04,
PaBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX (DYHKIIMI, METOJI pa3JIoKeHUs Ha OKO05, OKO06,
MHOYHUTEJIHN, METOJ] BBEJICHHSI HOBOW MIEPEMEHHOM, (yHKIIMOHATIHHO- OKO07
rpa@u4IecKuii METOI.

Tema 14.2 I'paduuecknii metox Coaeprxanue yueOHOro MaTepuaa

pEIIEHNs ypaBHEHUI, HEPABEHCTB. OO1u11ie MeTObI peIIEHUs] HEPAaBEHCTB: IEPEX0 OT CPABHEHUS 3HAUCHUI 2

(GyHKIMN K CpaBHEHHIO 3HAYCHUH apTryMEHTOB /11 MOHOTOHHBIX (DYyHKIIWH,
METOJ] HHTEPBAJIOB, (DYHKIIMOHAbHO-Tpaduueckuii meton. I paduueckuit
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METO/I PEeLICHUS] YPaBHEHUI U HEPaBEHCTB.

Tema 14.3 YpaBHeHus 1 HEpaBEHCTBA
C MOZLYJIEM.

Conep:xanue yueOHOro MaTepuasa

Onpenenenne moayis. Packpeitue Moayiist mo onpenenenuto. [Ipocreiimme
YpaBHCHUA U HCPABCHCTBA C MOLYJICM. HpI/IMeHeHI/Ie PAaBHOCUJIBHBIX
MIEPEXO0JIOB B ONPEICICHHBIX TUIIAX YPAaBHEHHUI U HEPABEHCTB C MOJIYJIEM.

Tema 14.4 YpaBHeHus 1 HEpaBEHCTBA
C MapaMeTpaMu.

Conep:xanue yueOHOro MaTepuasa
3HaKoMCTBO ¢ napameTpoM. [Ipocreiiirie ypaBHEHHS] 1 HEPABEHCTBA C
apaMeTPOM.

Tema 14.5 CocraBieHue u penieHue
npodeccHoHABHBIX 33724 C
MMOMOUIBIO YPABHEHHUI.

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJEePKAHME (CONEPKAHUE
NMPUKJIATHOTO MOTYJIs)

[TpakTrueckas padota Ne53: PenieHue TEKCTOBBIX 3a7a4 C TOMOIIBIO
JIMHEWHBIX YPABHEHUMN.

[Tpaktrueckas padota Ne54: PemeHue TEKCTOBBIX 3a7a4 C TOMOIIBIO
KBaJPaTHBIX YPAaBHECHUM.

[TpakTrueckas padota Ne55: PermieHue TEKCTOBBIX 3a7a4 C TTOMOIIBIO
CUCTEMBI YPaBHECHHUH.

[TpakTrueckas padota Ne56: Pemenue TeKCTOBBIX 3aa4
po(heCCHOHATILHOTO COCPIKaHUsI.

Tema 14.6 Pemenue 3amad.
YpaBHEHHUs U HEPABEHCTBA.

Conep:xanue y4ye0OHOro Mmarepuasa
[TpakTuyeckas pabora Ne57: Obuirie METObI pelIeHUs] ypaBHEHUH.
VYpaBHEHHUS M HEPABEHCTBA C MOJYJIEM M C ITApaMETPaMH.

Bcero:

459

IIpome:kyTOUHAs aTTeCTANMS

IK3aMeH
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3. YCJOBUSA PEAJINZAIIUU TPOT'PAMMBI YYEBHOT' O
HNPEAMETA
3.1. TpeOoBaHUsI K MUHUMAJbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrnevyeHn 10

VYuebnbll ipeaAMeT peanusyeTcs B yueOHoMm kabuneteNe 303

O6opynoBanne y4eOHOTO KaOWHETA:

— TI0Ca/I0YHbIE MECTA MO KOJUYECTBY O0yUYaIOLIUXCS;

— pabodee MeCTO IPEeroaBaTers;

— METOJUYEeCKHEe MaTepHabl O TUCHHUILIINHE.

Texnuueckue cpeacTtBa oOydeHMsT pabodero MecTa  MPEenoaaBaTelis:
KOMITbIOTEPHOE 000pYyI0BaHKE, KOTOPOE JOKHO COOTBETCTBOBATH COBPEMEHHBIM
TpeOoBaHUSIM O€30MaCHOCTH W HAJAEKHOCTH, NPEIyCMaTpUBaThb BO3MOXKHOCTb
MHOTO(QYHKIIMOHAJIBHOTO  HWCIOJIb30BaHUsA KaOWHETa, C LEeJbl0 HM3yYeHUs
COOTBETCTBYIOIIECH AMCIUIUIMHBI, MYJIbTHMEANITHOE 000pyaoBaHUE (IIPOCKTOp U
MIPOCKITMOHHBINA SKpPaH WM MHTEPAKTUBHAS JTOCKA), JIOKAJbHASA CETh C BBIXOJIOM B
Internet.

HanMmenoBanue crmenuagbHOTO TOMEIICHHS: YydeOHas ayauTopus s
IIPOBEICHHUSI MIPAKTUIECKUX 3aHSITHH, TPYIIIOBBIX KOHCYJIbTAITHH,
WHIVUBUIYAIbHBIX ~ KOHCYJIbTallMi, TEKYIIEr0 KOHTPOJS, MPOMEKYTOUYHON
aTTeCTallii, OCHAIICHHBIE O00OpYyIOBaHWEM U TEXHUYECKHUMH CpEJCTBAMU
o0y4eHwus, a TAaK)KEe YUTATBHBIN 3aJ1, TOMEIICHHS ISl CAMOCTOSITEIbHON paboThI, C
noctynoM k cetu «Mutepuer» n DUMOC. OcHallleHHOCTb: KOMIUIEKT y4eOHOU
mebenu, HOyTOyK, TPOEKIIMOHHOE 000pyA0BaHue (MyJIbTUMEIUINHBINA MTPOEKTOp U
JKpaH).

3.2 UudopmannoHHoe o0ecnieueHHe peaan3alu MporpaMmsl
Jnst  peanmzanuu  mporpaMMbl  OmOnmoTeuHblid  (GoHA  00pa3oBaTENbHOMN

OpraHu3allii HMEET OJJICKTPOHHBIE OOpa3oBaTelbHbie U WHOOPMAIMOHHBIC

pecypcehl, HCTIONb3yeMbie B 00pa3oBaTelbHOM IIpoliecce.

Ilepeyenb pekOMeHAyeMbIX Y4YeOHbIX M3JAaHHMH, TONMOJHHUTEJIbHOM

Jaurtepatypbl UHTepHeT-pecypcoB, 6a3bl JaHHBIX 0U0JIMOTEeYHOTO hoHaA:

3.2.1 OcHOBHbIE HCTOYHUKU:

1.  Amumos Il A., Komsarun FO. M., Tkauéra M. B., ®énopora H. E., [llabynun
M. U., Maremaruka: anredpa v Hauajaa MaTeMaTHYECKOTO aHAJIN3a,
reomeTpus. AnreOpa 1 Hadana MaTeMaTudeckoro anainusa. 10—11 kiaccs :
0a30BbIi U yriyONEHHBIN ypoBHU: yueOHUK- M3aatenbctBo "[IpocBemenne”,
2023. — ISBN 978-5-09-107210-5. https://e.lanbook.com/book/334391-
TeKCT : PIEKTPOHHBIN
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Aranacsu JI. C., byry3os B. ®@., Kanomues C. b., ITo3nsk 3. I'., Kucenéna JI.
C., Marematuka: anredpa u Hadajga MaTeMaTHIECKOTO aHaJIN3a, TEOMETPHSI.
['eomeTpusi: 10—11-if knaccel: 6a30BbIN U YTIyOJIEHHBIN YPOBHH: YUeOHUK-
NznatensctBo "l[Ipoceenienue’’, 2023.— ISBN 978-5-09-103606-0.
https://e.lanbook.com/book/334397 — TekcT : 31eKTPOHHBIN

3.2.2 JIonoJTHUTEJIbHbIE HCTOYHUKH:
1. Kosznos B.B. Marematuka: anre6pa 1 Hauaaa MaTeMaTHUYE€CKOIO aHAJIN3a,

reoMerpust: yueOHuk 11t 10 kinacca . ba3oBbiii u yriyonéunsiii yposuu / B.B.
Ko3snog, A.A. Hukutus. - Mocksa : Pycckoe cnoBo, 2020. - 464 c. - ISBN

978-5-533-00359-9. - URL.: https://ibooks.ru/bookshelf/374152/reading (nara
obpamenus: 29.08.2022). - TeKCT: 2JIEKTPOHHBIMN.

. Koznos B.B. Maremaruka: anrebpa u Hadyajia MaTEMaTHIECKOTO aHAIN3a,

reoMerpusi: yueOHuk uist 11 kiacca . ba3oBbiii u yriyonéunsiii yposuu / B.B.
Kosnos, A.A. Hukutus. - Mocksa : Pycckoe cioo, 2020. - 464 c. - ISBN

978-5-533-00274-5. - URL.: https://ibooks.ru/bookshelf/374166/reading (mara
obpamenus: 29.08.2022). - TeKCT: 2JIEKTPOHHBIM.

bammakos, M.W., Marematuka : yueOuuk / M.W. bammmakos. — Mocka
:KnoPyc, 2022. — 394 ¢. — ISBN 978-5-406-09589-8. —

URL :https://book.ru/book/943210 (nata obpamenus: 07.09.2022). — Tekcr :
AIIEKTPOHHBIN

bammvakos, M.M., Maremartuka. [IpakTuKyM™ : y4eOHO-IIPAKTHYECKOE
noco6ue / M.U. bammakos, C.b. Outuna. — Mocksa :KuoPyc, 2023. — 294

c. — ISBN 978-5-406-10588-7. — URL:https://book.ru/book/945228 (nata
oopartenus: 07.09.2022). — TekcT : 3J€KTPOHHBIH

3.2.3I1lepeuyenb npo(ecCHOHANBHBIX 0a3 JaHHBIX M HH(OPMAIMOHHBIX

CIIPABOYHBIX CHCTEM:

1.

www.fcior.edu.ru (MudopmarmioHHble, TPEHHUPOBOYHBIE M KOHTPOJIGHBIC

MaTepHuabl).
www.school-collection.edu.ru (Enunas KOJUTEKLUS U (POBBIX
00pa3oBaTebHBIX PECYPCOB).
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4. KOHTPOJIb U OIEHKA PE3YJIbBTATOB OCBOEHUA

Kontposis

OLIEHKA

YYEBHOI'OIIPEIMETA

PE3YJILTATOB OCBOCHUA

y4eOHOTO

npeaMera

OCYIICCTBJLICTCA IIPCIIOAAaBaTCiicM B IIPOHCCCE IIPOBCACHHA TCOPCTHUYCCKUX U

IMPaKTHYCCKUX SaH}ITI/Iﬁ, BBIITOJIHCHU A O6y‘-IaIOH_[I/IMI/IC}I HHANBUAYAJIbHBIX SaHaHI/Iﬁ

(TOATOTOBKY COOOIICHUIA U TIPE3CHTAIIHN ).

[IpomexyTtounas arrectanus B popme sx3amena B | u |l cemectpax.

OO01mue KoMIeTEHUUH
(OK), 1m4YHOCTHBIE
pe3yabTarsl (JIP)

Pa3nen/Tema

THI olleHOYHBIX
MepOnpuATHIA

OK 01. Beibupatp
CIOCOOBI pelieHus 3a/1a4
npodecCuoHATBLHOM
JEATEIbHOCTH
NPUMEHHUTEITBHO

K pa3IM9IHbIM
KOHTEKCTaM

P1,Temal.1,1.2,1.31II-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, Temn1 4.1,4.2,4.3,4.4

P 5, Temsr 5.1,5.2,5.3,5.4,5.5, 5.6 I1-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 Temer 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, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 I1-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 TI-o/c, 10.4,
10.5, 10.6, 10.7

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

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 TI-
o/c, 14.6

Texkymuii KOHTpOJIb,

TECTUPOBAHUC 1o
pasaciaMm U TEMaM,
IMPAKTUYCCKHC

paboTbI, KOHTPOJIbHAS
pabora, FK3aMeH

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEICTBA
MIOUCKA, aHaJIM3a U
UHTEPIpETANN
uHpOpMaLnH, 1
nH(pOpMaIMOHHBIC
TEXHOJIOTUH TSI
BBITTOJIHEHUS 32144
npodecCuoHATBLHOM
JeSITeTbHOCTH

P1,Temal.1,1.2,1.311-0/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, Temn1 4.1,4.2,4.3,4.4

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

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

P7 Temer 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, Temsnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6
P9, Tems 9.1, 9.2 IT-0/c, 9.3, 9.4

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

P12, Temsr 12.1, 12.2, 12.3 [T-0/c, 12.4

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

Texymuit KOHTPOIIb,
TECTHUPOBAHUE 110
paszenam u TeMawm,
IPAKTUYECKHE
paboThI, KOHTPOJIbHAS
pabora, FK3aMeH
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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 I1-
o/c, 14.6

OK 03. IlmanupoBats u
peaTn30BBIBATH
CcOoOCTBEHHOE
po¢eCCHOHAIBHOE 1
JUYHOCTHOE Pa3BUTHE,
PeINPUHIMATEIBCKYIO
JEeSTEILHOCTh B
npodecCHOHATbHON
cdepe, UCTIONTB30BAThH
3HaHMS 110 PUHAHCOBOM
IrPaMOTHOCTH B
pa3TMYHBIX KU3HEHHBIX
CUTYyaIHUsIX

P1,Temal.1,1.2,1.311-0/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, Temp14.1,4.2,4.3,4.4

P 5, Temsr 5.1,5.2,5.3,5.4,5.5, 5.6 I1-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 Temer 7.1,72,7.3,74,7.5,7.6,
7.7,7.8,7.9, 7.10 II-o/c, 7.11

P 8, Temsnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6
P9, Temn1 9.1, 9.2 IT-0/c, 9.3, 9.4

P 10, Tems! 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, 11.51I1-
o/c, 11.6

P 12, Temsr 12.1, 12.2, 12.3 [T-0/c, 12.4

P 13, Temm 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 II-
o/c, 14.6

Texkymuii KOHTpOJIb,

TECTUPOBAHUC 1o
pasaciaMm U TEMaM,
IMPAKTUYCCKHC

paboTbl, KOHTPOJIbHAS
pabora, FK3aMeH

OK 04. OddextuBHO
B3aMMO/ICUCTBOBATh U
paboTaTh B KOJUICKTHBE
¥ KOMaHJie

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

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

P4, Tems14.1,4.2,4.3,4.4

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, Temur 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6
P9, Tems1 9.1, 9.2 IT-o/c, 9.3, 9.4

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

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

P12, Temur 12.1, 12.2, 12.3 II-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, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-
o/c, 14.6

Texkymuii  KOHTPOJIb,

TCCTUPOBAHUC 1o
pasaciaM MU TEMaM,
MMPAKTUYICCKHUC

paboThI, KOHTPOJIbHAS
pabota, SK3aMeH

OK 05. OcymiecTBasiTh

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

Texkymuii  KOHTpOJIb,
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YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIIHIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu
C y4€TOM 0COOEHHOCTEH
COLMAJIBHOTO U
KYJIbTYPHOTO KOHTEKCTa

P2, Temr1 2.1,2.2

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

P4, Temn1 4.1,4.2,4.3,4.4

P 5, Temsr 5.1,5.2,5.3,5.4,5.5, 5.6 I1-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 Temer 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, Temsnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-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

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 I1-
o/c, 14.6

TECTUPOBAHUC 1o
pasaciaMm U TEMaM,
IMPAKTUYCCKHC

paboTbl, KOHTPOJIbHAS
pabora, FK3aMeH

OK 06. ITposBasTH
TPaKIaHCKO-
NaTPUOTUUYECKYIO
TTO3HIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOEC TTOBEICHHUE
Ha OCHOBE
TPaAUITHOHHBIX
0011IeYeIIOBEYECKHUX
IIECHHOCTEH, B TOM YMCJIIC
C y4€TOM rapMOHU3ALNHI
MEKHAIIMOHAJIBHBIX U
MEXPEJIUTUO3HBIX
OTHONIEHUM, TPUMEHSTh
CTaHIapTHI
AHTUKOPPYIIIMOHHOTO
ITOBEICHUS

P1,Temal.1,1.2,1.31II-0/c,1.4,15,1.6
P 6, Temn1 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, Tems1 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 I1-0o/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 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 TI-
o/c, 14.6

Texkymuii KOHTpOJIb,

TECTUPOBAHUC 1o
pasaciaMm U TEMaM,
IMPAKTUYCCKHC

paboTbl, KOHTPOJIbHAS
pabora, FK3aMeH

OK 07. ConelicTBOBaThL
COXPaHECHHIO
OKpY>KalollIeu cpeibl,
pecypcocOepereHuto,
MPUMEHATH 3HAHUS 00
W3MEHEHUU KIIMMarTa,
MPUHLIUIIBI OEPEKIUBOTO
MIPOU3BO/JICTBA,

a3 pexTruBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

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

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

P4, Tems14.1,4.2,4.3,4.4

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, Temmur 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6
P9, Tems1 9.1, 9.2 IT-o/c, 9.3, 9.4

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

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

Texkymuii  KOHTPOJIb,
TECTUPOBAHUE o
pasznenaMm M TeMaw,
MPAKTUIECKHE
paboThI, KOHTPOJIbHAS
pabota, SK3aMeH
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P 12, Temsr 12.1, 12.2, 12.3 TT-0/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, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-
o/c, 14.6

[K 1.3 OopmisTs
JIOKYMEHTEI,
periaMeHTHPYIOIne
OpTaHHU3aLuIo
IIEPEBO30YHOT0
nporecca

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6
P7, Temsr 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 IT-o/c, 8.6
P9, Tems1 9.1, 9.2 IT-o/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

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

Texkymuii KOHTpOJIb,

TECTUPOBAHUC 1o
pasaciaMm U TEMaM,
IMPAKTUYCCKHC

paboTbl, KOHTPOJIbHAS
pabora, FK3aMeH
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5. HEPEYEHDb UCITIOJIB3YEMbBIX METOA0OB OBYUEHUSA

5.1 [TaccuBHBIE METOABI OOYUECHHUSI:

- JIGKIIUU TPAJAUIIMOHHbIE 0€3 MPUMEHEHUS MYJIbTUMEIUUHBIX CPEJICTB U 0€3
pa3laTOYHOI0 MaTepHuaa;

- IEMOHCTpalus y4eOHbIX (PUIHMOB;

- pacckas;

- CEeMHHApPBI, MPEUMYIIECTBEHHO B BHUE OOCYXJCHUS JOKJIAJ0B CTY/IECHTOB
10 TEM WJIK UHBIM BOTIPOCaM;

- CaMOCTOSITEJIbHbIE U KOHTPOJIbHBIE pa0OTHI;

- TE€CTBI;

- YTEHUE U OIPOC.

(B3auMozelicTBUE TpenojaBaTelsi Kak cyObekTa ¢ oOydalomuMmcs Kak

0OBEKTOM MO3HABATEIBHON JAESTEILHOCTH).

5.2  AKTUBHBIE U UHTEPAKTHUBHBIE METO/bI OOYUCHHUS:

- paboTa B rpyIIax;

- yueOHast TUCKyCCHS;

- ICTIOBBIE U POJICBBIC UTPHI,

- ITPOBBIC YIIPAKHCHNS,

- TBOpPUECKUE 3a]JaHUS;

- Kpyriable cToibl  (KOH(EpeHIMH) ¢  HCIOJIb30BAHUEM  CPEJCTB
MYJIbTUME/INA;

- peleHue npoOIEeMHBIX 3a/1ay;

- aHaJIN3 KOHKPETHBIX CUTYaIINl;

- METOJI MOIYJIbHOTO OOyUeHHUS;

- IPAKTUYECKHUI SKCTIEPUMEHT;

- 00y4eHHE C UCTIOIB30BaHNEM KOMIIBIOTEPHBIX 00YYaIOIIUX MPOTPamm;

(B3auMOJIeHiCTBUE TIperojaBaresi Kak CyObeKkTa ¢ OOydJaromuMmcsi Kak

CyOBEKTOM MM03HABATEIBHON AESITEILHOCTH).
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