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[Tporpamma paspaboTana Ha OCHOBE

[Tpukaza MunucrepctBa npocsemienus Poccun ot 13 utons 2023 r. Ne 530 «O06 yTBepkacHIN
(benepanbHOrO TOCYAapCTBEHHOTO OOpPa30BaTENbHOIO CTAaHAAPTa CPEAHEro NPO(EeCCHOHATBHOTO
obpazoBanus o npodeccun 15.01.35 Macrtep ciecapHbIX paboTy.

ITpukasa MunucrepcTBa o0Opa3oBaHUs u HAyKHU Poccuiickoit denepauuu
or 17 mas 2012 Ne 413 «O06 yrBepkaeHHH (eaepaabHOTO TOCYAapCTBEHHOTO 00pa3oBaTEIbLHOTO
CTaHIapTa cpenHero obmero oopasopanus» (¢ usmenenusmu ot 01 despanst 2024 r. Ne 62);

IIpukaza MunucrepctBa mpocBemiennss PO ot 18 mas 2023 r. Ne371 «OO06 yTBepKaeHUU
denepanbHON 00pa30BaTEIBLHON MPOTPAMMBI CPEIHETO 00IIero 00pa3oBaHUNY;

B COOTBETCTBUHU C

OenepanbHOlt paboueit mporpammoii COO mo yuebHOMY mpeamery «Marematuka (0a30BbIi
YPOBEHB);

IpUMEpHOI paboueil mporpaMMel 0011€00pa30BaTENbHON AMCUUIUIMHBL «MaTeMaThukay s
po)eCCHOHAIBHBIX  00pa30BaTENbHBIX oOpraHu3anuii, yreepxkacHHor @OI'BOY IO HPIIO
ot 30 Hos1Opst 2022 1., paspaboranHoii ;i npodeccun CITO 15.01.35 Mactep ciiecapabIX padoT;

PekoMenpanusiMu 1O peanu3aluy CpeaHero obmiero oOpa3oBaHUS B MpeAeliax OCBOCHUS
00pa3oBaTeNbHON MPOTPaMMBI CpeHETO MPodeCCHOHATFHOTO 00pa3zoBanus (muchMo JlemapramenTa
rOCy/lapCTBEHHOM TMOJUTUKHM B cdepe cpeaHero mnpodeccuoHampHOro  o0pa3oBaHUs U
npodeccroHanbHOro o0ydenus Munmnpocsemienus Poccun ot 01.03.2023 Ne05-592).

Opranuzanusa - pazpaboruuk: BIIOY OO «OprnoBckuil TeXHUKYM IMyTeil cooOuieHusi uMeHu B.A.
JlarmoukuHa»

PazpaboTunkmu:

Tepuoseix H.U., meromuct BIIOY OO «OprnoBckuil TEXHUKYM MyTei cooOmieHuss nMeHu B.A.
JlanmoukuHa;

®posnosa JI.H., npenonasarens Matematuku BIIOY OO «OpnoBckuil TEXHUKYM MyTeH COOOILIEHUS
nmenn B.A. JlamoukuHay;

BenenukroBa J[.A., npenoaaBarens Matematuku BIIOY OO «OpnoBckuii TEXHMKYM IyTel
coobmieHust umeHu B.A. JlanmoykuHay.

PaCCMOTpeHO, 0no6peH0 U PEKOMEH/IOBAHO K IIPUMCHCHHUIO Ha 3aCCIaHHuH HpeIIMeTHO-LII/IKHOBOI;'I

KOMHCCHH 00111e00pa30BaTENIbHBIX JUCIIUIIINH.
ITpotokon Ne 44 ot « b » _sOHAL 2024 .

[TpoBepeHo: ' " COTJIACOBAHO:
Meromuct OY 55 3amegruresb JupeKTopa
Tepuossix H. W. é;% % %ﬁon%yw A.B.
\ SR Y4 3aB. orzaenom Ol

— WBanona E. JI.
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COJEPXAHUE

OOmast xapakrepucTika paboueil mporpammbl 00IIe00pa30BaTEILHON JAUCIUTUINHBI
«Marematuka

CrtpykTypa u conepkanue o01eo0pa3oBaTeIbHON TUCITUTLIAHBI

YcnoBus peanusamnuy mporpaMMbl 001eo0pa3oBaTeIbHON TUCITUTUTHHBI

KoHTpob 1 O1IeHKa pe3yIbTaTOB OCBOSHHS 00I1e00pa30BaTEIIEHON IUCITUTITHHBI



1. O0mas xapakTepucTHKa pado4eil mporpaMMsl 001e00pa3oBaTeJbHOM THCHUTIINHBI

«MareMaTHKa»

1.1. MecTo TUCHUIIMHBI B CTPYKTYpPe 00pa30oBaTe/bHOIi NPOrpaMMbl

OO6meoOpa3oBaTenbHas AUCHUITIMHA —«MareMaTuka» SBISETCS 00sS3aTeIbHOW  YacThIO
o0meobpazoBarenbHOrO0 IUKIa oOpazoBaTenbHOM mporpammbl CIIO B coorBerctBHM ¢ PI'OC 1o
npodeccuu 15.01.35 Macrep ciecapHbix padoT.

1.2. ]_[e.]m H INIAHUPYEMBIC PE3YyJbTAThI 0OCBOCHUA TUCHUIIIMHBI:

1.2.1. Heanb o0meodpa3oBaTe1bHOM IUCHUILINHBI
Lens muctummuabl «Marematuka»: chopMupoBaTh y oOydarommxcsi 0a3oBBI YpPOBCHb B
o0JlacTH MaTeMaTUKX W HABBIKM €ro MPUMEHEHHSs B MPAKTUYECKOH mpodeccHoHanbHOMI

JCATCIIbHOCTH.

1.2.2. Ilnanupyemble pe3yJbTAaThl OCBOEHHsl 00IIE00PA30BATEJbHONW JAUCHUILIMHBI B
coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHHWe auCHUIUIMHA uMeeT npu (GopmupoBanun u passurun OK (oOmme
komretreHmu) u IIK (mpodeccuonanbusie komnereHuuu), JIP (Iu4HOCTHBIX pe3ynbratoB), MP
(MeTanpenMeTHBIX pe3yabTaToB) u [1P6 (mpeamMeTHbIX pe3ynbTaToB 0a30BOT0O YPOBHS).

Koambt Pe3ybTaThl 0OCBOCHHS TUCHUILINHBI

pe3yJ1bTaToB
BeiOupare cmocoObl  pemieHuss  3afad  Npo(ecCUOHANBHOM  IesTEeIbHOCTH

OK 01 PUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

Hcnonp30BaTh COBpPEMEHHBIE CpEACTBAa IOMCKA, aHaIW3a W UHTEpIpeTalun

OK 02 uHpopMalMd W MHPOPMALMOHHBIE TEXHOJOTUM ISl BBIOJHEHHS 3ajad
poeCCHOHAILHON JIESITEHHOCTH,

[TnanupoBaTh M peannu30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U JTMYHOCTHOE

OK 03 pa3BUTHE, MPEANPUHUMATEIBCKYIO NEATEIbHOCTh B IMpodeccHoHanbHOU cdepe,
UCIOJIb30BaTh 3HAHUS MO (PMHAHCOBON I'PaMOTHOCTH B PA3JIMYHBIX >KU3HEHHBIX
CUTYaIHsX;

OK 04 D¢ dexkTrBHO B3aMMOIEHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMAHJIE;

OK 09 [Tonp3oBaTbess MpogecCHOHANBPHONW JOKYMEHTAllMel Ha ToCylapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX.

JIPB 1.7 ITonumaromumii npogeccuoHaabHOe 3HAYEHUE OTpaciy,
MpoQeCCUu/CIeNUATBHOCTH [T COIMAIbHO-DPKOHOMHUYECKOTO M Hay4HO-
TEXHOJIOTHYECKOTO Pa3BUTHS CTPAHBI.

JIPB 2.5 Oco3HaHHO TPOSABISAIONIMN  HEPaBHOAYIIHOE OTHOIIEHWE K  BbIOpaHHOMU
npodeccuoHaIbHON JIESITEIIBHOCTH, IIOCTOSIHHO COBEpLIEHCTBYETCH,
Po)eCCHOHAIBHO PACTET, MPOCIIABIISSI CBOIO MPO(ECCHIO/CIIeIMATbHOCTD.

JIP 6.3. Bripaxkaromuii  0CO3HaHHYI0 TOTOBHOCTh K HEIPEpPHIBHOMY O0Opa3oBaHHUIO U
caM000pa30BaHMIO B BEIOpaHHOU chepe mpodhecCHOHATBHON e TETHHOCTH.

JIP 6.6. Ob6nanaronmii cOpMHUPOBAHHBIMU TPEJICTABICHUSIMH O 3HAUYEHUM U LIEHHOCTH
BbIOpaHHOMU Mpodeccuu, MpOosSBISIONINN yBaXKeHHe K CBOel Mpodeccun u cBoeMy
npodecCHOHATBPHOMY COOOIECTBY, MOJACP)KUBAIOLINNA TO3UTHBHBIN 00pa3 u
pecTrk cBoel mpodeccuu B 00IIECTBE.

JIPB 6.8. ["0TOBBII K OCBOSHHIO HOBBIX KOMIETEHIIMH B PO eCCHOHATILHON OTPACIIH.

JIPB 6.11. O6mamarommii oneITOM 0()OPMIICHHS/COCTaBICHUSI TEXHUYECKON TOKYMEHTAIUH B

COOTBETCTBUHM C TpeboBaHUSAMH Oyaymedl npodecCHOHAIbHON JesITeIbHOCTH
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npodeCcCuu /CrenuaibHOCTH.

JIP 8.1.

JesTenbHO BBIpAXAIOLMK MO3HABATENIbHBIE WHTEPECHl B PAa3HBIX MPEAMETHBIX
o0JacTsax ¢ y4éToOM CBOMX HMHTEPECOB, CIOCOOHOCTEH, NOCTHKEHUH, BEIOPAHHOTO
HarpasJIeHus! TPo(eCcCHOHATBHOTO0 00pa30BaHUs M MOATOTOBKH.

JIP 8.2.

OO6mamamuii  MpeaCcTaBIeHHEM O COBPEMEHHOM HAayYHOM KapTHHE MHPA,
JOCTHXKCHHUSIX HAYKM M TEXHUKH, apTyMEHTHUPOBAHHO BBIPAXKAIONIUN MOHUMaHUE
3HAYEHUS] HAYKM M TEXHOJOTUH JUIsl Pa3BUTHUS POCCHIMCKOro o0IliecTBa u
o0ecrieyeHus ero 0€30MacHOCTH.

JIP 8.3.

JIEMOHCTPUPYIOIINI ~ HABBIKM ~ KPUTUYECKOTO  MBINUICHUS,  ONpPEACICHHS
JIOCTOBEPHOCTH HaY4YHOW MH(OPMALIMHU, B TOM YHCIE B chepe npodeccHoHanbHOMI
JeATeIBHOCTH.

JIP 8.4.

Ymeromuit  BeIOMpaTh  CIOCOOBI  pemieHus  3ama4  npodeCCHOHATBHON
JeATEIIbHOCTH NPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.

JIP 8.5.

Hcnonp3yronuii COBpeMEHHBIE CpEICTBa TIOMCKA, aHalW3a W HHTEpHpETaInd
uHpopManuy, WHPOPMAIMOHHBIE TEXHOJOTMU JUIS  BBINOJHEHHWS  3aaad
1po(heCcCHOHATILHON e TENIHOCTH.

JIP 8.6.

PasBuBaronmuii u NPUMCHSIONIMIA HAaBBIKM HAONIOJCHUS, HAKOIUICHHUS H
cuctemMaruzalvu (aKTOB, OCMBICICHHS OIbITA B €CTECTBEHHOHAYyYHOW U
TyMaHUTapHON 0OJacTSIX MO3HAHUS, HCCIEAOBATEIbCKON M MpodecCHOHATbHON
JeITEeIILHOCTH.

JIPB 8.7.

O06namamuii  ONMBITOM Y4YacTHSi B HAy4YHBIX, HAYYHO-HCCIIEOBATEIbCKUX
MPOEKTax, MEPONPHUATHIX, KOHKypcax B pamMkax mpodeccHoHaIbHON
HaNpaBJICHHOCTH MPodeccuul /CrenaabHOCTH.

JIPB 8.9.

[TposiBnsitoluii CO3HATENHHOE OTHOIIEHHE K HEMPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCIICUTHOM MTpo(dhecCHOHABEHOM 1 00IECTBEHHON JACSITEILHOCTH.

MP 01

bazoBrie 10rHMYEeCKrE OSHCTBUS:

BBISIBIIATH M XapaKTEpU30BaTh CYIIECTBEHHBIC TMPU3HAKK MaTEMaTUYECKHUX
O0OBEKTOB, TMOHSITH, OTHOLICHHH MEXIy MOHATUAMH, (QOPMYIHPOBATH
oTpeieJICHUs] TIOHATHH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIUH,
OCHOBaHHUs JUisi OOOOIIEHHs] M CpaBHEHUS, KPUTEPUU MPOBOIMMOIO aHaJIH3a;
BOCIIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATE CYXKICHUS: YTBEPAUTEIIbHBIC
U OTpULIaTelbHbIC, €IWHHYHBIC, YacTHbIe M OOIIMe, YCIOBHBIE; BBIABIATH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TMPOTHUBOpeuUrs B ¢akrax,
JAHHBIX, HAOMIOJEHUSAX M YTBEPKACHUSX, MPEAaraTh KPUTEPUH I BBISBICHUS
3aKOHOMEPHOCTEN U MPOTHUBOPEUUH; JIeJaTh BBIBOJBI C MCIIOJIH30BAHUEM 3aKOHOB
JIOTUKH, NEAYyKTUBHBIX M WHIYKTUBHBIX YMO3AKIIOYEHUH, YMO3aKIIOYEHUH IO
aQHAJIOTUH; TIPOBOJUTH CAMOCTOSITEIBHO  JIOKA3aTEeNbCTBA MaTEMaTUYECKHX
YTBEpPXKIEHUM (IpsiMble W OT MPOTUBHOIO), BBICTPaUBaTh apryMEHTAIHIO,
MPUBOAUTH IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKACHUS U
BBIBOJIBI; BBIOMpATh CIOCOO pelieHus y4eOHOU 3amauu (CpaBHHBATh HECKOIBKO
BAPHMAHTOB  pEIICHMs, BBIOMpaTh  HauWOoOJee TOAXOMSIIMMUA ¢ y4€TOM
CaMOCTOSITEJIbHO BBIICTICHHBIX KPUTEPUEB).

MP 02

ba3oBble ncciae0BaTeNbCKIE AEHCTBHS:

UCIOJIb30BaTh  BOINPOCHl KaK HMCCIEAOBATEIbCKUH MHCTPYMEHT IIO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHe,  MpolieMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (hOpPMHUpPOBATh TMIIOTE3Y, apryMEHTHpPOBATb
CBOIO TIO3WIIMIO, MHEHHE;, TMPOBOANUTH CAMOCTOSITEIFHO CIUTAHUPOBAHHBIN
HKCIEPUMEHT, MCCIIEIOBAHUE 110 YCTAHOBIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro
00BEKTa, SIBICHHS, MPOIECCa, BBIABICHHIO 3aBUCHMOCTEH MEXIy OOBEKTaMH,
SBJICHUSMH, MPOIIECCAMH; CaMOCTOSTEIbHO (opMynupoBaTh OO0OOWICHUS |
BBIBOIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO0 HAOJIOJEHHUs, UCCIIEeI0OBAHNS, OLICHUBATh




JIOCTOBEPHOCTh ~ IOJYYEHHBIX  pPE3yJlbTaTOB, BBIBOJOB W  O0OOIICHHUIA;
MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKKe BBIJBUTaTh
IPEJINOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX

MP 03

Pabora ¢ unpopmarueit:

BBISABJISATH JAeUIMTHI HHOOPMAIINH, TAHHBIX, HCOOXOAUMBIX /11 OTBETA Ha BOIIPOC
U JJiA PpCIICHHUA 3aadu; BBIGI/IpaTB I/IH(i)OpMaI_II/IIO U3 HCTOYHUKOB pPa3JINYHBIX
THUIIOB, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HUH(DOPMALIUIO
pa3NMYHBIX BHJIOB M (OPM NPEACTABICHUS; CTPYKTYpHpPOBaTh HH(POPMAIIHIO,
HPEJICTABIATh €€ B pa3auuHbIX HOpMax, WLTFOCTPUPOBATH rpadUueCKH; OIICHUBATh
Ha/I&KHOCTh MH(POPMAIIUH TI0 CAMOCTOATEIBHO CPOPMYIUPOBAHHBIM KPUTEPUSIM,
c(OPMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

MP 04

KoMMyHHKaTHBHbBIE YHUBEPCAJIbHBIC YU€OHBIE ICHCTBHS:

BOCIIPUHUMATh M (OPMYJIUPOBaTh CYXKJEHHS B COOTBETCTBHM C YCIOBHSMM U
[EeNsIMU  OOILIEHMS, SICHO, TOYHO, I'PaMOTHO BBIPaKaThb CBOIO TOYKY 3pEHHS B
YCTHBIX U NHMCbMEHHBIX TEKCTaX, JaBaTh IOACHEHMS II0 XOAYy pELICHUA 3aJauu,
KOMMEHTHPOBATh IOJYUYECHHBIN PE3yNIbTaT; B X0A€ 00CYKICHHUS 3a/1aBaTh BOTIPOCHI
[0 CYIIECTBY OOCYX/JaeMOi TeMbl, IPOoOIeMbl, pelaeMoil 3a1auu, BbICKA3bIBATh
WJ€Y, HAlEJICHHbIE Ha IIOMCK pEUICHHUS, CONOCTABIATH CBOM CYXKICHHS C
CYXJIEHUSIMH JIPYTUX YYaCTHUKOB JIMAJIOra, OOHAPYKHUBATh PA3JIMYUE U CXOJCTBO
MO3HIINH, B KOPPEKTHOH (opme (HOpMYIHpPOBATh PA3HOTIACHS, CBOM BO3PAKEHHS,
IPEACTABIIATh PE3YJbTAThl PEIICHUS 3aJadd, OKCIIEPUMEHTa, MHCCIENOBaHUA,
IIPOEKTa, CaMOCTOATENBHO BBIOMpATh (hopMaT BBICTYIUIGHUS C Y4€TOM 3ajad
IPE3EeHTAlMU U OCOOCHHOCTEH ayAUTOPUH.

MP 05

Camoopranusanus:

COCTABJIATh IUIAH, aJTOPUTM pEIICHHS 3a]aud, BbIOUPATh CIOCOO PpEIICHHUs ¢
YUETOM UMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPHAHTHI PEHICHUI ¢ y4ETOM HOBOM WH(MOpMaIIUU.

MP 06

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEIIEKT:

BJIAJICTh HABBIKAMU I103HABATENbHOU pe(IeKCHM KaK OCO3HaHMs COBEPIIAEMbIX
JNENCTBUI M MBICIUTENBHBIX IPOLIECCOB, MX PE3yJIbTaTOB, BIAJETh CHOCOOaMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MIPOLIECCA U PE3YJIbTATA PEIIEHUST MaTEMaTHYECKON
3a/la4M; MpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpU pEIIEHUU
3aJaui, BHOCUTh KOPPEKTUBHI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAaHHBIX, HAWJEHHBIX OLIMOOK, BBIABIEHHBIX TPYAHOCTEH;  OLIEHUBATH
COOTBETCTBUE pE3yJIbTaTa LENU U YCIOBUSAM, OOBSICHATH MPUUYMHBI JTOCTHKEHHUS
WIM HEJOCTH)KEHUS pe3yJbTaToOB JEeATEIbHOCTH, HaXOAWTh OUIMOKY, JaBaTh
OLIEHKY IPHOOPETEHHOMY OIBITY

MP 07

CoBmMecTHas OeITEIbHOCTD:

NOHUMAaTh M HCHOJb30BAaTh MPEHMYIIECTBA KOMAaHIHOW M HWHIUBUAYAIbHON
paboTBl TpHM pemieHuH y4eOHBIX 3a1ad, MPUHUMATh I[elb  COBMECTHOM
JeSITebHOCTH, TUIAHUPOBATh OPTraHU3aAIMI0 COBMECTHOW pPabOThI, paclpenessTh
BUJIBI paboOT, JOTOBapHWBATHCSA, OOCYXKIaTh TIPOIECC W pe3yabTaT paboTHI,
000011aTh MHEHHUS HECKOJBKUX JIIOJIeH; y4acTBOBaTh B TPYIIOBBIX (opmax
paboTsl (0OcykaeHUs,, 0OOMEH MHEHHM, «MO3TOBBIE IUITYPMbD) U UHBIE), BHITIOIHSTh
CBOI0 4acTh pabOTHl M KOOPAWHUPOBATb CBOM JAEUCTBHUS C JAPYTMMHU UJICHAMH
KOMAaH/IbI, OIEHUBATh Ka4eCTBO CBOETO BKJIA/a B OOIIWH MPOIYKT MO KPUTEPHSIM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

I1P6 01

Yuciia ¥ BEIIUCICHUS:

ONEPUPOBATh  IOHATUSMM:  pPALMOHAJIBHOE W  JCHUCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAs! W JeCATUYHAsI JPOOb, MPOICHTHI, BBHIMOJHATh apuPpMETHUCCKHE
onepaldd C pPaUMOHAJIBbHBIMU M JICUCTBUTEIBbHBIMU YHCIIAMH; BBIIIOJIHATD
pUOJIMKEHHBIE BBIYUCIICHUS, UCTIOIB3YS MPAaBUIA OKPYTJICHUS, IeJIaTh MPUKUIKY
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U OLICHKY pe3yjbTaTa BBIYUCICHUN; ONEpPUPOBATh MOHITUSIMU: CTENEHb C IEJIbIM
nokaszaresjeM, CTaHAapTHas (opma 3amucu JEHCTBUTENBHOTO 4YHCIA, KOPEHb
HAaTypaJIbHOM  CTENEHH,  HCIONb30BaTh  MOAXOAAIIYI0  (QopMy  3amucu
JEHCTBUTENBHBIX YHUCEN JUIS PEIIEHUs IMPAKTUYECKUX 3a7ady M NPEICTABICHUS
JAHHBIX; ONEPUPOBATHh MOHATHUAMU: CHUHYC, KOCHUHYC U TaHT'€HC IPOU3BOJIHHOIO
yria, UCHOJb30BaTh  3allChb  IPOU3BOJBHOIO  yIjla  uyepe3  oOpaTHbIE
TPUTOHOMETPHUYECKHE (PYHKIMHONEPUPOBATh MOHATHUAMU: HATYypajbHOE, LEJoe
YKCJI0, UCII0JIb30BATh MIPU3HAKU JEIMMOCTH LIEJIbIX YMCEIN, PA3JIOKEHHE YHhClia Ha
MPOCThIE MHOXHUTENU IJIsl pellleHus 3a7ad; ONEepHpOBaTh MOHSATHEM: CTENEHb C
palMOHANBHBIM TIOKA3aTelIeM; OIEPUPOBATh TMOHATHSAMU: JOTapupM YHcha,
JIECSITUUHBIE U HATypaJIbHbIE JIOTapU(MBIL.

I1P6 02

YpaBHEHHMs U HEPABEHCTBA: OIIEPUPOBATH TOHATUAMM:

TOKJIECTBO, YPAaBHEHHE, HEPABEHCTBO, LIEJI0E€, PAlMOHAIBbHOE, UPPALUOHAIBHOE
YpaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUYECKOE YpPABHEHHUE;  BBIIOJHATH
npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKCHUM " pemarb
TPUTOHOMETPUYECKHE  YPAaBHEHUS;  BBINOJHATH  NPEOOpa3OBaHHUA  IIETIBIX,
pallMOHAIBHBIX W UPPALMOHAIbHBIX BBIPDAKEHUN M pPEIIaTh OCHOBHBIC THIIbI
LIEJIbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPAaBEHCTB; IPUMEHSATh
YPaBHEHHs M HEPABEHCTBA ISl PELICHUs MAaTEMaTU4YeCKUX 3ajJad M 3ajad W3
pa3IuYHbIX OOJlacTell HAayKM M pPEaJbHOM >KM3HH; MOJEIUPOBATH pEAJbHBIC
CUTyallUd Ha S3bIKEe aJreOpbl, COCTABIIATh BBIPAXKEHUS, YpaBHEHHs, HEpaBEeHCTBA
II0 YCIIOBHUIO 3aJa4d, MCCIENOBATh IIOCTPOCHHBIE MOJENH C HCIOJIB30BAHUEM
anmapara anreOpbl. NPUMEHSTh CBOMCTBAa CTENEHU I INpeoOpa3oBaHUA
BBIPAKECHUI, OIIEPUPOBATH MOHATUAMU: [T0KA3ATEIBHOE YPABHEHNE U HEPABEHCTBO,
pelaTe OCHOBHBIE THIIBI IIOKA3aTEJIbHBIX YPAaBHEHWHM M HEPABEHCTB; BBIIOJIHATH
npeoOpa3oBaHusd  BBIPAKEHUMN,  COJEp)KallMX  Jorapu@mbl,  OINEpUPOBATH
HNOHATUAMM: JIOTapu(MUUECKOe ypaBHEHHWE M HEPAaBEHCTBO, pEIIaTh OCHOBHBIE
TUIBl  JIOTApU(PMUYECKMX YpAaBHEHHH W HEPABEHCTB; HAaXOAWUTh pEIICHUs
IIPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB; OIEPUPOBATh IOHATUAMMU:
CHUCTEMa JINHEMHBIX YPAaBHEHUN U €€ pelIeHue, UCIO0JIb30BaTh CUCTEMY JIMHEMHBIX
YPaBHEHUH IS PELICHUs MPAKTUYECKUX 3aJa4; HaXOAUTh PELIEHUs NPOCTEUIINX
CUCTEM UM COBOKYIHOCTEH pPAlMOHAIBHBIX YPaBHEHHH M  HEPABEHCTB;
MOJIEIUPOBATh pealbHble CUTYallUH Ha S3bIKE alreOphl, COCTABIATH BBIPAKECHUS,
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 3aJa4d, MCCIECI0BATh
IIOCTPOCHHbIE MOJIENH C MCIIOJB30BAaHUEM almapara aareopsl.

I1P6 03

@yHKIMY U TpadUKH:

ONEepUpOBATh MOHATUAMM: (YHKLUSA, CIOCOOBI 3agaHMs (QYyHKIUH, 00JacTh
OnpezieNieHuss U MHOXECTBO 3HAaYeHUN (QyHKUMM, rpadux (GyHKIUH, B3aUMHO
oOpartHble QYHKIMH; ONEPUPOBATH MOHATHIMU: YETHOCTh U HEYETHOCTh (PYHKIIHH,
HyTu (QYHKIUH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA; MCIIONb30BaTh TrpapuKu
GyHKUMH IS pelleHus] ypaBHEHMH; CTPOMTh M YMTaTh TpadUKd JIMHEHHON
GbyHKIMH, KBaApaTUIHON (DYHKIUMHU, CTEIEHHON (YHKIMH C IEeJIbIM IOKa3aTeseM;
UCTOJIb30BaTh rpaduku GyHKIMHA A MCCIeOBaHUS MPOLIECCOB U 3aBUCHMOCTEN
OpU pEelIeHWH 3aJady U3 JIPYruX Yy4eOHBIX NPEAMETOB W pPEaJbHOM IKU3HU,
BbIpakaTh  (opMyJaMHM  3aBHCHUMOCTH  MEXIy  BEJIMYMHAMM.ONEPHPOBATH
MOHATUSIMM: TIepUOANYEcKas (PYHKIMS, MPOMEXKYTKM MOHOTOHHOCTH (DyHKIHUH,
TOYKHU KCTpeMyMa (YHKIMHU, HauOoJIbIlIee U HaMMEHbIIee 3HaUeHUs! (PyHKIUN Ha
IMPOMEXKYTKE, HCIIOJIIb30BaTh MX JJIS HUCCiIeNoBaHUs (YHKIUHU, 3aJaHHON
rpaduKom; OIIepupOBaTh MOHATHSIMHU: rpaduku II0Ka3aTeNNbHOM,
jJorapu(pMUUEcKOll U TPUTOHOMETPUYECKUX (QYHKIMH, H300pakaTb HUX Ha
KOOpJAMHATHOM IJIOCKOCTM M HCIOJB30BaTh ISl pEIICHHUs YypaBHEHUH U
HEpaBEHCTB; M300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaUKU JIMHEHHBIX

7




YPAaBHEHUN M HCIOIb30BaTh MX Ul PEIICHHS CHUCTEMBI JIMHEWHBIX YPAaBHEHUM;
UCIIONIL30BaTh Tpaduku (PyHKUIUN IJI1 UCCIETOBAHUS MPOIIECCOB M 3aBUCUMOCTEH
U3 IPYTUX y4eOHBIX TUCIUIUIMH.

I1P6 04

Hauana maTemaTn4eckoro aHaiausa:

ONEpUpPOBATh  MOHATHSMU:  IOCJIEIOBATENbHOCTh,  apupMmeTHyeckas U
reoMeTpHYecKasi MPOrPeCcCru; ONIEPUPOBATDH MOHATUAMU: OECKOHEUHO YOBIBAIOIIAs
reoMeTpuyecKasl Iporpeccusi, cymma OCCKOHEYHO YOBIBAIOLIEH IeOMETPUYECKOM
IPOrpeccuy;  3aJaBaTb  IIOCJIEAOBATEIbHOCTUM  PA3IMYHBIMU  clloco0amuy;
UCIIOJIb30BaTh CBOWCTBA IOCJIEAOBATEIBHOCTE M IpOrpeccuit i pelleHus
peasIbHBIX 3a/1a4 IPUKIJIAJHOTO XapaKTepa.oepupoBaTh MOHATUSIMU: HENIPEPbIBHAS
(GyHKLUSA, TPOU3BOAHASA (PYHKIUH, UCIIOIB30BaTh FEOMETPUUECKUN U (HU3NUECKUI
CMBICI IIPOM3BOJHON JUIsl pELIEHUs 3a/1a4; HaXOJUTh IPOU3BOIHBIE 3JIEMEHTAPHBIX
(GYHKUUH, BBIYUCIATH MPOU3BOJHBIE CYMMBI, IIPOU3BEAECHUS, YACTHOTO (YHKLIUH;
UCTIOJIb30BaTh MPOU3BOAHYIO JJISl MCCIE0BaHUS (DYHKIIMM Ha MOHOTOHHOCTb H
9KCTPEMYMBI, NPUMEHATh PE3yJIbTaThl HCCIEIOBAaHUS K MOCTPOEHHIO I'pa(UKOB;
UCIOJIb30BaTh IPOU3BOJHYIO Ul HAXOXKJIEHUS HAWIYYllIero peuieHus B
IPUKIAJHBIX, B TOM YHCIIE COLMAIbHO-IKOHOMHUYECKHUX, 3a/a4ax; ONEpUpOBaTh
HNOHATUSIMM: [E€pPBOOOpa3Hass W MHTErpajg, IOHMMATb TI'€OMETPUYECKUH U
¢du3uyeckuif CMBICT MHTErpajia; HaxOAUThb IEepBOOOpa3HbIE 3IIEMEHTAPHbBIX
(GyHKIMHE, BBMUCHATH HHTErpan Mo ¢opmyne Hprotona—JleiiOHuna; pemars
NPUKJIAJHBIE 33]]aud, B TOM YHCJE COLMAIbHO-?KOHOMHYECKOIO U (PU3HMUECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHYECKOI0 aHaJIN3a.

I1P6 05

MHoOXkeCTBa U JIOTHKA:

ONEpPUPOBaTh  IOHATHSAMM: MHOXECTBO, OIIEpallUd  HAJ  MHOYKECTBAMU;
UCIIOJIB30BaTh TEOPETUKO-MHOXXECTBEHHBIN ammapar Uil OIHCAaHUS peabHBIX
IIPOLIECCOB U SIBICHUN, NPU PEIICHUU 3aJad U3 APYTruX Y4eOHBbIX IMPEIMETOB;
OIIEPUPOBATH NMOHATUAMHU: OIIPEACICHHUE, TEOPEMA, CIEACTBUE, 10KA3ATEILCTBO.

I1P6 06

OTIEpUPOBATH TTOHSATUSIMU:

TOYKA, MpsAMasi, IIOCKOCTh; MPUMEHATh aKCUOMBI CTEPEOMETPUM U CIEACTBUSA U3
HUX TP PEIIEHWH TEOMETPUYECKMX 3a/ad; ONepUpOBaTh TMOHITHIMHU:
NapayieIbHOCTh M NEPHEHAMKYJISIPHOCTh  HPSIMBIX U IJIOCKOCTEH;
KJIacCU(PUIIUPOBaTh B3aUMHOE pACIIOJIOKEHUE TIPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE;

I1P6 07

OIepUPOBATH MOHITUSIMHU:

JBYIPaHHBIN yroj, paHu JBYTPAHHOTO yIia, peOpo ABYIPaHHOIO YIiia, TUHEHHBIH
yroil JABYI'PaHHOIO YIjla, IpagycHas Mepa [BYTPAaHHOIO YIja; OINEpUPOBaTh
MOHSTUSMM: MHOTOI'PAHHUK, BBIITYKJIBIN U HEBBITYKJIbI MHOTOI'PAaHHUK, JIEMEHTBI
MHOTOTPaHHHMKA, MPAaBWJIbHBIII MHOTOTPaHHHK; pAaclO3HAaBaTb OCHOBHBIE BUIbI
MHOTOTPAaHHHUKOB (MMPaMUAa, MpHU3Ma, MPSMOYTOJbHBIA Mapajuienenunen, Kyo);
KJIacCCU(UIIMPOBAaTh MHOTOTPAHHUKH, BBIOMpAas OCHOBaHUS Ui KiacCU(UKALUN
(BBIMYKJIBIE W HEBBINYKIbIE MHOTOTPAHHUKH, MPAaBUIbHBIE MHOT'OIPAaHHHKH,
npsiMble M HaKJIOHHBIE MPU3MBI, MapajlieenuIe/bl); OneprupoBaTh MOHATUIMU:
CeKyllas IUIOCKOCTb, CEYEHHWE MHOTOIPAaHHHMKOB; OOBSACHATH  MPHHILMUIIBI
MOCTPOCHUS ~ CEYEHWH, HCIONb3ys METOA  CIIEJOB; CTPOUTh  CEUEHUs
MHOTOTPaHHUKOB METOJ/IOM CJIE/IOB, BBIIIOJIHATDH (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3
PUCYHKOB IIPOCTBIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;

ITP6 08

pelmiaTh 3ada4d Ha HAXOXICHUC T'COMCTPUUCCKHUX BCIWYHH 110 06pa3uaM nin
aJropuTMaM, IMPUMCHAA H3BCCTHBIC AHAJIUTUYCCKUC MCETOABI TIpU PCIICHUU
CTAaHAAPTHBIX MAaTCMAaTUUYCCKUX 3a/71a4 HAa BBIYHUCJIICHUC paCCTO}IHI/Iﬁ MCKAY ABYMHA
TOYKaMHd, OT TOYKH 1O HpﬂMOI;'I, OT TOYKHM 10 INIOCKOCTH, MCKIY
CKPCIIUMBAOIMUMUCAA NPAMBIMU; PCHIATE 3aJa4l Ha HAXOXIACHUC I'COMCTPUYCCKUX
BCJIIMYHH IIO 06pa3uaM WM aJIrOpUTMaM, NMPUMCEHAA HM3BCCTHBIC AHAJIUTHUYCCKUC
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METOABl IPU PEUICHUU CTAHAAPTHBIX MAaTeMAaTHMYECKUX 3aJa4 Ha BBIYMCIEHUE
YIJIOB MEXAY CKPEIIMBAIOIIMMUCS IPSMBIMUA, MEXKIY INPSIMOHM M IUIOCKOCTBIO,
MEXAY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB;

ITP6 09

BBIYUCIIAATE OOBEMBI W IUIOIIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
nupaMmja) ¢ TOpUMEHEHHEM (QOpMyJ, BBIYHCIATH COOTHOUICHHS] MEXIY
IUIOINAASIMU [TOBEPXHOCTEH, 00bEMaMH 1MOT00HBIX MHOTOI'PAaHHUKOB; OIIEPHPOBATH
MOHATUSAMU: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP, OCh U IUNIOCKOCTh CUMMETPHH,
LEHTP, OCh M IUIOCKOCTh CUMMETPHH (UIYpBI; U3BJIEKaTh, MPEOOpPa3OBBIBATH U
UHTEPIPETUPOBATh HMH(GOPMALMIO O MPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHX
durypax, npeacTaBICHHYIO Ha YepTekKax M PUCYHKAX;

I1P6 10

NPUMEHSTh TeoMeTpuyeckue (PakThl IS pElIeHUs CTepEeOMETPUYECKHX 3ajad,
MPEANOIAralouX HECKOJbKO IIAaroB PpELICHUs, €CJIH YCJIOBHUS NPUMEHEHUs
3aJaHbl B SIBHOW (OpME;IIPUMEHSTh MPOCTEHIlNe MpOorpaMMHbBIE CpEACTBa U
AJNIEKTPOHHO-KOMMYHUKAIIUOHHBIE CHUCTEMbl IPU PEHICHUH CTEPEOMETPUUYECKUX
3a[a4;IPUBOANTH IMPUMEPhl MAaTeMaTUYECKHUX 3aKOHOMEPHOCTEH B MHpuUpole U
JKU3HH, PACIIO3HABATh IMPOSIBICHUE 3aKOHOB T'€OMETPUH B HUCKYCCTBE;IPUMEHSTH
MOJIyUYEHHBIE 3HAHMUS HA TNPAKTHKE: AaHAIM3UPOBATh peEallbHblE CUTyallMd U
MPUMEHATh W3YYEHHBIC TOHSATHSA B IPOILIECCE MOMCKA PEIICHHS MaTeMaTHYECKU
c(hOpMyIUPOBAaHHON MPOOJIEMbI, MOAEIUPOBATh PEAbHbIC CHUTYaIlMH Ha S3bIKE
FEOMETPUM,  HUCCIENOBaTb  IOCTPOEHHbIE  MOJEIM €  HMCIOJIb30BAaHUEM
FEOMETPUUECKUX TOHATUN M TEOpeM, ammapara aiareOpbl, peliaTh MpakTHYecKue
3a/1a4u, CBA3aHHBIC C HAXOXK/ICHUEM I'eOMETPUUECKUX BEJIIMYHUH.

I1P6 11

ONEpUPOBATh  MOHATHUAMHU: LWIMHIPUYECKas IOBEPXHOCTb, 0Opasyromue
HHHHHIIpH‘ICCKOﬁ IMOBCPXHOCTH, OUWIHAP, KOHHNYECCKasd IMOBEPXHOCTD,
oOpa3ylolMe KOHHYECKOH IOBEPXHOCTH, KOHYC, c(epuueckas MOBEPXHOCTb;
pacmo3HaBaTh Tejla BpalleHusl (UMIUHAP, KOHYC, chepa u map); OOBACHATH
CHoCcoOBI MOJTYYEHHUs TeJl BPALIEHHUS; KIIacCCU(UIIUPOBATh B3aUMHOE PACIIONIOKEHHE
chepbl U TIIOCKOCTH; ONEPUPOBATh MOHATHSMHU: IIAPOBOM CErMEHT, OCHOBAaHUE
CErMEHTA, BBICOTA CETMEHTA, IIAPOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJOs, BBICOTA
[IAPOBOTO CJIOS, MIAPOBOM CEKTOP; BRIUUCIATH OOBEMBI U IUIOMIAIN TTOBEPXHOCTEN
TeJl BpaleHMs, T'€OMETPUUYECKUX Tell C IMpUMEHEHHeM (opMys; ONEepUpOBaTh
MNOHSTUSIMU: MHOTOTPaHHMK, BIIMCAaHHBIA B cepy U ONUCAHHBIA OKOJIO chepsl,
chepa, BIUCaHHAasE B MHOTOTPAHHUK WJIM TEJNO BpAIlEHUs; BBIYUCIATH
COOTHOHICHUA MCXKY INIOMAAAMN HOBerHOCTeﬁ 1 00bEMaMu HO)106HI:IX TEII,

I1P6 12

n300pakaTh U3ydaemble GUTyphl OT PYKU U C IPUMEHEHHEM MPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB; BBINOJHATH (BBIHOCHBIE) MJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (QUTyp: BHJ CBEPXY, COOKY, CHHU3Y, CTPOUTH CEUEHHs TeJl BPALICHUS;
U3BJIEKATh,  HMHTEPHPETUPOBATH U  MpeoOpa3oBbIBaTh  MHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (PUTypax, MpeCTaBICHHYIO Ha YepTekax M
PHUCYHKaX;

OIIEpUPOBAThH MOHATUEM BEKTOP B IIPOCTPAHCTBE; BHIIOIHATh JEHCTBUS CIOKEHUS
BEKTOPOB, BBIYUTAHMS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha YHCIIO, OOBACHATH,
KakMMU CBOWMCTBAMHM OHHM O00JIQ[al0T; MPHUMEHSATHh MPaBWIO MapaulesenuIena;
ONepUpPOBaTh TOHATUAMU: JEKApTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpAa, YIOJd MEXIY
BEKTOPAMH, CKaJIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHApHbIE
BEKTOPbI; HAXOAUTh CYMMY BEKTOPOB M IPOM3BEJIECHUE BEKTOpAa Ha YUCIO, YroJ
MEXJly BEKTOpaMH, CKaJspHOE MPOM3BEIEHUE, PacKiIaJbIBaThb BEKTOpP MO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM;

I1P6 13

3aJjaBaTh IUIOCKOCTh YpaBHEHUEM B JEKapTOBOM cucTeMe KOOpAMHAT;, MPUMEHSTh
reoMerpuueckue  (akTel IS peIIeHUs ~ CTEPEOMETPUYECKHX  3ajad,
MPENOJIaralolIuX HECKOJbKO IIAaroB pEIIeHUsl, €CIM YCIOBUS NpPHUMEHEHUs
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3aJaHbl B SBHOW (popme; pemiate NpoCTEHIIMEe TreoMeTpUYecKHe 3ajadd Ha
NPUMEHCHHE BEKTOPHO-  KOOPJMHATHOTO  METOJA; pelmarh 3aJadyd  Ha
JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHH M HAXOXKICHHE T'€OMETPHUYCCKUX
BCIIMYHUH II0 06pa3uaM WK aJiroOpuT™MaM, IMPUMCHASA H3BCCTHBIC MCTOABI IIpH
pEIICHUH CTaHJAPTHBIX MATEMaTHUECKUX 33]1a4;

I1P6 14

YUTAaTh U CTPOUTH TAOIHIIBI M JMATPAMMEI; ONEPHUPOBATH MOHITHIMH: CPEIHEE
apudMeTHUecKoe, MeAuaHa, HauOoIbllIee, HAMMEHBIIEEe 3HAueHHWE, pa3Max
MAacCHBA YHCJIOBBIX JIaHHBIX; OTMIEPUPOBATH MOHATUSIMHU: CIYJAWHBIA IKCIEPUMEHT
(omBIT) M ciayyaiiHOE COOBITHE, AJIEMEHTAPHOE COOBITHE (JIEMEHTApPHBIM HCXO)
CIIy4aifHOTO OTIBbITA, HAXOAWTH BEPOSTHOCTH B OMNBITaX C PABHOBO3MOXKHBIMHU
CIIy4allHBIMU COOBITHSIMH, HAXOJWTh W CPaBHUBATh BEPOSITHOCTU COOBITHI B
W3YYCHHBIX CIYYalHBIX JKCIIEPUMEHTAX; HAXOAUTh U (HOPMYIHPOBATH COOBITHS:
nepeceueHre M OOBEIMHEHHE NaHHBIX COOBITHH, COOBITHE, MPOTHUBOIIOJIOKHOE
JAHHOMY COOBITHIO, TTOJIH30BATHCS UarpamMmmamu Ditiepa u GOpMYIION CIOKEHUs
BEPOSTHOCTEH TMPU PEIICHHHM 3aJ1a4y; OIEPHPOBATh IOHATHSIMHU: YCIIOBHAS
BEPOSATHOCTh, HE3aBUCHUMBIC COOBITHS, HAXOJUTh BEPOSTHOCTH C ITOMOIIBIO
npaBUia YMHOXCHHUS, C TOMOINBIO JIepeBa CIIy4alHOrO OIbITa; MPUMEHSTH
KOMOMHATOPHOE TIPAaBUJIO YMHOXEHHUS TIPU PEIICHUW 3a7ad; OIEepUPOBATH
MOHSATUSIMH: WCIBITAHHE, HE3aBUCUMBIC HCIIBITAHUS, CEPHsI MCIBITAHHUN, YCIIEX H
Hey/Ja4a, HaXOAUTh BEPOSTHOCTH COOBITUH B CEpUM HE3aBHCHUMBIX HUCIBITAHUH JIO
NIEPBOTO yCIexa, HAXOAUTh BEPOSITHOCTH COOBITUH B CEpUU MCIIBITaHUI bepHyy;
OTIEPUPOBATH MOHATHUSAMH: CIyYaiiHas BEJIMYWHA, PACIPEICICHUE BEPOSTHOCTEH,
JiarpaMma pacrpe/ieiCHusI.

I1P6 15

CPaBHUBATh BEPOATHOCTU 3HAYCHUM CIIy4alHOW BEJIMYMHBI IO PACIPEICICHUIO
WIM C TIIOMOILIBIO JMarpaMM; OIEpPUPOBaTh IOHATHEM MaTEMAaTHYECKOIO
0’KMJIaHWsI, TIPUBOJUTH IPUMEPHI, KaK IPUMEHSETCS MAaTEMaTU4YECKOE OKHJAHUE
CIIy4yallHOM BEJMYMHBI HAXOAUThb MATEMATHYECKOE OXUAAHUE [0 JAHHOMY
paclpesieNieHuIo; MMETb IPEACTaBICHUE O 3aKOHE OOJIBIIMX 4YHCEl; HMETh
IIPEACTABICHUE O HOPMAJILHOM PaclpeeICHUU

IK 2.1.

[TonroraBnuBaTh 00OpyHOBaHUE, MHCTPYMEHTHI, pabodee MecTo sl COOpKHU U
CMa3Kd Y3JI0B M MEXaHH3MOB CpeAHEH U BBICOKOH KaTEropuu CIIOKHOCTH,
MEXaHWUYeCKOH, TUPaBINYECKOM, MHEBMaTHYECKOU gacTel U3 aenni
MAIIMHOCTPOEHUST B  COOTBETCTBMH C  IPOM3BOJACTBEHHBIM  33JaHUEM C
coOnrofeHreM TpeOOBaHUN OXpaHbl TpyAd, MOKApHOW, NPOMBIIUIEHHON U
HKOJIOTHUECKOM 0e30MacCHOCTH, IPaBWJI OpraHNU3alluu paboyero Mecra.
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Koam

Pe3y.l'leaTbI OCBOCHHSA THCHUIIJINHBI

HAaHMEHOBaHHe
OpMHpYEMbIX JInyHOCTHBIE (JIPl)v[I/IPMeTaHpeJIMeTHLIe Mpeaviernpre (ITP)
KOMIIEeTCHIHI (MP)
JIP 8.1 - JIP 8.7, JIP 8.9; I1P6 01 - I1P6 15;
OK 0L MP 01, MP 02;
JIP 6.3, JIP 6.6, JIPB 6.8, JIP 8.1 - JIP 8.7, I1P6 01 - I1P6 15;
OK 02. JIP 8.9;
MP 01, MP 02, MP 03;
JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | I1P6 O1 - [1P6 15;
OK 03. JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 05, MP 06;
OK 04. MP 04, MP 07; I1P6 01 - I1P6 15;
OK 09. MP 01; I1P6 01 - I1P6 15;
JIPB 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | I1P6 O1 - [1P6 15;
[K 2.1. JIP 8.1 - JIP 8.7, JIP 8.9;

MP 01, MP 02, MP 03, MP 05,MP 06;
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2. CTpyKTypa U copep:kaHue 00111e00pa30BaATEIbHOM M CIUTIINHbBI
2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Bup yuedHoii padoTbl

Oobvem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CIUATITIHHBI 277
B T.Y.

1. OcHoBHOE coepKaHHue 171
BT. U..

TEOPETHYECKOE 00yUeHne 34
MPAKTUYECKHUE 3aHATHS 109
KOHTPOJBbHBIE paOOTHI 22
2. [IpodeccuoHaILHO OPEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHue 100
NMPUKJIAJTHOTO MOYJIAA)

BT. 4..

MPAKTUYECKHUE 3aHATHS 100
Koncyabranumn 8
IIpome:xxyTouHasi arrecTanus (3K3aMeH) 4
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2.2. TemaTn4eckui IJIaH U coacpkaHue TUCHUIIINHBI

Conep:xanue yueOHOro Marepuasia (0CHOBHOE U PO(decCHOHAIBHO-

HaumeHnoBaHue pa3aesioB . O0bem ®opmupyeMble
o Tem OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3aHATHUS, IPUKJIATHOI 4ACOB KOMITETCH I
MOYJIb (IPY HAJTMYMH)
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pa3nes 1. IloBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 22
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 14
IIpogpeccuonanvrno-opuenmuposanHoe cooepicanue
Tema 1.1 Cooepotcanue yueonozo mamepuana.
L]env u 3adauu | basoevle 3Hanus u ymeHus no mamemamuxe 6 HPOPecCUOHATbHOU U 8 OKO01-OKO04,
mamemamuxu npu | NOBCEOHEBHOU OesimelbHOCHIU. OKO09.
oceoenuu cneyuanvHocmu | Ilpakmuueckue 3ansamus): [K 2.1.
1. Lenv u 3a0auu mamemamuxu npu 0c60eHUU CneyuaibHOCmu 2
IIpogpeccuonanvro-opueHmuposanHoe cooepicanue
Tema 1.2 Hamypanvhvle u | Codeprcanue yuedoHo20 mamepuana:
yenvle uucna 6 3adavax uz | Hamypanonvie u yenvie uucna 6 3adauwax u3 peanvHot owcuzuu. Ilpusnaxu OKO01-OKO04,
PeanbHOU HCUZHU 0euUMOCmuU Yewlx yucei OKO09.
Ipaxmuueckue 3anamus: K 2.1.
1. Hamypanvuvie u yenvie uucnag 3a0aqax u3 peaivHou HCUsHU 2
Tema 1.3 MHoxecTBa Copepxanue y4eOHOro MmaTrepuaJa;
MHoxecTBO, omepauuu Haja MHoecTBamu. [luarpammel  Oiinepa—BenHa. OK01-OK04
MHOK€eCTBO pallMOHAIbHBIX YUCE. OK09 ’
[pakTHYeCKHe 3aHATHS: '
1. MHoxecTBa 2
2. lmarpammel Diinepa—BeHHa 2
IIpogpeccuonanvrno-opuenmuposanroe cooepicanue
Tema 1.4 Yucnosvie u | Coodepicanue yuedonozo mamepuana: OK01-OK04
npoyenmuule goruucienuss | OOblkHOBeHHble U OecsimuyHvle OpoOU, NPOoYeHmbl, OECKOHeyHble NepuoouyecKue OK09 ’
opodu. Apugpmemuueckue onepayuu ¢ payuoOHAIbHLIMU YUCIAMU, NPE0OPA308AHUS K 2 1

yucnosvlx  evipadicenuti. Ilpumenenue Opobeil u npoyenmoe Onsi peuleHus
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NPUKIAOHBIX  3a0ay U3 PA3IUYHBIX Ompacieli 3HAHUU U PeanbHOU  JHCUSHU.
Heticmeumenvnvle  uucna.  Payuonanvhvle U uppayuonaivhvie  4UCA.
Apugpmemuueckue onepayuu c oOeticmeumenvHuiMu uuciamu. Ilpubnudsicénnvle
BLIYUCTEHUS, NPABUNLA OKPY2TIeHUsl, NPUKUOKA U OYEHKA Pe3yTbmama Gbl4UcIeHUl.

Ipaxmuueckue 3anamusi:
1. Jleticmeumenvhuvie u payuonanbHule Yucia
2. IIpoyenmui

N

IIpogheccuonanvro-opuenmuposannoe cooepicanue

Tema 1.5 Vpasuenus u
Hepagencmea

Coodeprcanue yueonozo mamepuana:

Toorcoecmsa u moosicoecmeentvle npeoopazoeanus. Ypasnenue, Kopenv ypasHeHus.
Hepasencmeo, pewenue nepasencmea. Memoo unmepganos. Peuwienue yenvix u
OPOOHO-PAYUOHATILHBIX YPABHEHUL U HePABEHCNE

Ilpaxmuuyeckue 3anamusi:
1. Pewenue ypasnenuii
2. Pewenue Hepagencmae

OKO01-OKO04,
OKO09.
K 2.1.

Tema 1.6.
ITocnenoBarenbHOCTH
Y TIPOTPECCHH

Conep:xxanue yueOHOro MaTepuaJa;

[TocnenoBarenbHOCTH, CHOCOOBI 3alaHusl MoclenoBareabHOCTed. MOHOTOHHBIE
MOCJIEIOBATEIbHOCTH.  ApudMeThyeckass U TeoOMEeTpUuYecKass  IMPOTPECCHUH.
beckoneuno yOwiBaromias reoMerpuueckas mporpeccusi. Cymma OECKOHEUHO
yObIBaroIeil reoMerpudeckoil mporpeccun. Ddopmyna CIOXKHBIX TMPOIEHTOB.
Hcnonb3oBaHue mnporpeccu JUisi pPEIIeHUs pealbHBIX 3aJad  MPHUKIATHOTO
Xapakrepa.

[IpakTudeckue 3aHATHSL:
1. TTocneroBaTeIbHOCTH M TPOTPECCHU

OKO01-OKO04,
OKO09.

IIpogpeccuonanvro-opuenmuposanroe cooepicanue

Tema 1.7 Ilpocpeccus &
npogeccuoHanbHblx
3a0auax

Cooeporcanue yuednozo mamepuana.

Ilocnedosamenvrocmu, cnocobvl 3adanus nociedogamenvHocmel. MoHomoHHbie
nocnedosamenvHocmu. — Apugpmemuueckas u  2eomempuueckas — npoOPeccuul.
Bbeckoneuno yowvigarowas eceomempuueckas npoepeccus. Cymma 6ecKOHeuHO
yovigarowel 2ceomempuyeckoli npocpeccuu. DPopmynra  CLONCHLIX NPOYEHMOB.
HUcnonvzoeanue npoecpeccuu Onsi  peuileHUsi PeanbHulX 3a0ai  NPUKIAOHO20
xapaxmepa.

IIpaxmuueckue 3anamusi:
1. Hcnonvzosanue npoepeccuu 015 peutenus NpuKiaoHblix 3a0ay

OKO01-OKO04,
OKO09.
MK 2.1.
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Kontposbnas pabota Nel (BXOHOM KOHTPOJI)

Pa3nea 2. CrenenHasi QyHKIHsI, KOPEHb N-0i CTENEHU

30

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

10

Tema 2.1

DyHKIWA, CIIOCOOBI
3aJaHus G yHKIHH.
CaoiicTBa (pyHKITUH

Conep:xaHue yueOHOI0 MaTepuasa;

OyHKIUA, crmocoObl 3amanus (yHKuuH. B3ammuo oOpaTtHbie ¢yHKIuu. ['paduk
¢ynkuuu. OONacTh ONpeneNeHUuss W MHOXKECTBO 3HaueHuil ¢yHkumu. Hymu
¢dbynknuu. [IpoMexxyTku 3HaKOMOCTOSTHCTBA. YETHBIC U HEYETHBIC (DYHKITHH.

TeopeTnueckue 3aHATUS:
1. Oynkums

[IpakTrueckue 3aHATHS:
1. B3aumno oOpaTHble GyHKIHH
2. CoiicTBa ()yHKIUU

N

OKO01-OK04,
OKO09.

Tema 2.2
Crenennas ¢yHKIUS, €€
CBOWCTBA

Conep:xanue yueOHOro MaTepuaJa;

CrenenHass (QyHKIMsS C HAaTypajdbHBIM M LeJbIM TMoka3aTeneM. E& cBoiicTBa u
rpajpuxk. CreneHb ¢ palMOHalIbHBIM IOKazareneMm. CBOHCTBAa  CTEHEHH.
[Ipeobpa3oBaHue BbIpaXeHHI, COEPKAIUX PAIlIOHATbHBIE CTETICHU.

TeopeTnueckue 3aHATHS:
1. CrenenHas ¢yHKIHUs, €e CBOWCTBA

[IpakTrueckue 3aHATHS:
1. I'paduk creneHHo# QyHKINM
2. CteneHp ¢ palMoHAIBHBIM MTOKa3aTeIeM

N

OKO01-OKO04,
OKO09.

Tema 2.3
ApudmeTrueckuii KOpeHb
N-oii cTeleHu

Copepxanue y4eOHOro MmarepuaJa;

ApudmeTnueckuii KOpeHb HaTypanbHOU creneHu. JlelicTBusa ¢ apudmMeTndecKuMu
KOPHSIMM N—OH CTeNeHu. PelleHne WppanvoHaNbHBIX YpaBHEHUN U HEPABEHCTB.
CBolicTBa U rpaguK KOpHsI N-01 CTENEHH.

Teopernueckne 3aHATHA:
1. Apudmernueckuii KOpeHb

[TpakTHueckue 3aHsITHS:

1. [Ipeobpa3zoBanne BbIpaXKEHHUH ¢ KOPHSIMH N-Oi CTETIEHU
2. Pemienue uppanmoHanbHbIX YpaBHEHUH

3. Permenne nppannoHaibHBIX HEPABEHCTB

N -

OK01-OKO04,
OKO09.

Hqub@CCMOHCUZbHO'OpueHWZMPOGClHHOe COd@prCClHue
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Tema 2.4
Cmenennas  @yuxkyus 6

Cooeprcanue yueonozo mamepuana:
Cmenennan ¢ynkyu, eé ceoucmea u cpagux. Cmenenb ¢ payUoOHANTbHLIM

npogheccuonanbHoll noxazamenem. Ceoticmea cmenenu. IIpeobpaszosanue 8vipaddcenuil, cooeprHcaujux
oesamenbHOCMuU PayuoHanvhsie cmenenu. Jlelicmeus ¢ apugpmemuyecKumu KOpHamu N—oii cmeneHu.
Pewenue uppayuonanvuvix ypasnenutl u nepagerncms. Ceoticmea u epapux KopHs
N-oui cmenenu. OKO01-OK04,
Ilpakmuueckue 3anamusi. OKO09.
1. Ksaopamuunas (pynkyus 6 npukiaoHulx 3a0a4ax 2 [IK 2.1.
2. Cmenennvie npeobpazo6anus 6 NPUKIAOHLIX 3a0a4ax 2
3. Uppayuonanvhvie ypasHerus 6 NPuKIaOHbIX 3a0a4ax 2
4. Texcmosgbvie 3a0ayu ¢ NPODECCUOHATLHBIM COOEPHCAHUEM 2
5. I'paguueckoe pewenue npukiaoHvlx 3a0au 2
KonTponbHas padbota 2
Pa3nea 3. Iloka3aTeabHasi QyHKuus 16
Ilpogpeccuonansvno-opuenmuposannoe cooeprcanue 6
Tema 3.1 Conep:xxanue yueOHOro MaTepuaJa;
[TokazarenbHast ¢yHkuus, | [lokazaTenbHble ypaBHeHus: U HepaBeHcTBa. [lokasarenbHas QyHKIuMA, €€ cBOWCTBA
ee cBolcTBau rpapuk U TpaduK. OKO01-OK04,
TeopeTnueckue 3aHATHSA: OK09.
1. [lokazarenbHast pyHKIIMS, €€ CBOWCTBA 2
[TpakTHyeckue 3aHsITHS:
1. IlokazarenbHast QyHKIMS, €€ TpaduK 2
Tema 3.2 Copepxanue y4eOHOro MmarepuaJa;
Pemenne mnoxazarenbHbIX | [loka3zaTenbHbIE ypaBHEHMs U HEPABEHCTBA. OKO01-OK04
YPaBHCHHI U HEPABEHCTB | [IpakTHuecKue 3aHATHUS: OK09 ’
1. Pemenue nmokaszareiabHbIX YpaBHEHUN 2 '
2. Pemenne nokasatenpHbIX HEPABEHCTB 2
IIpogpeccuonanvrno-opuenmuposanroe cooepicanue
Tema 3.3 Cooeprcanue yuedonozo mamepuana:
Ilokazamenvruas ¢ynxyus | [lokazamenvhvie ypasHenus u HepaseHcmea. Illokasamenvuas @yukyus, eé OKO01-OKO04,
8 NPUKIAOHBIX 340a4ax ce0lUCmea u epaghux. OKO09.
Ilpakmuueckue sanamusi. IK 2.1.
1. Ilokazamenvuas (yHKYUs 8 NPUKIAOHBIX 3A0A4AX. 2
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2. IloxazamenvHule ypasHeHUs 8 NPUKIAOHBIX 3A0a4ax
3. I' paguueckoe pewienue npukiaoHwvix 3a0ay

KonTponbnas pabora

NN DN

Pa3nea 4. Jlorapugmsl. Jlorapudmudeckas GpyHKuus 20
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 4
Tema 4.1 Copnepxxanue y4yeOHOro MmaTepuaJia;
Jlorapudm uucna. Jlorapudgm uymcna. JlecsaTuuHble M HaTypajibHble jorapudmsl. [IpeobpazoBanue
BBIPKEHUI, COEPKAITNX JOTapr(MBbI.
TeopeTnueckue 3aHATUA: OKO01-OKO04,
1. Jlorapudm 2 OKO09.
IIpakTHueckue 3aHATHS:
1. CroiicTBa norapugpma 2
2. [IpeoOpa3oBanue BRIpAKECHUHN, COICPIKAIINX JIOTapU(PMBI 2
Tema 4.2 Coaep:xanue y4eOHOIro MaTepuaJa;
Jlorapudmmueckas Jlorapudmmueckas QyHKIUS, €e CBOWCTBA U TpaduK
¢byHKLUs, ee CBOWCTBA TeopeTnueckue 3aHATHSA: OK01-OK04,
1. Jlorapudmuyeckas GyHKIH, ee CBOWCTBA 2 0KO09.
[TpakTuyeckue 3aHATHS:
1. Jlorapupmuueckas pyHkIus, ee rpadux 2
Tema 4.3 Copepxanue y4eOHOro MmarepuaJa;
Jlorapudmmueckue Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA. OKO01-0OK04
ypaBHEHHsI U HEPABEHCTBA. | [IpakTHYEeCKUE 3aHSTHUS: OK09 ’
1. Jlorapudmuueckue ypaBHEeHUs 2 '
2. Jlorapudmuyeckrie HepaBeHCTBA 2
IIpogheccuonanvno-opuenmuposannoe cooepaircanue
Tema 4.4 Cooepicanue yueonozo mamepuana:
Jlozapughmuueckan Jlozapughm uucna. Ilpeobpasosanue 6vipadiceHull, cooepHcAux J102apugmol. OK01-0K04
dyukyus 6 npurkiaouvix | Jlocapugmuueckasn pyukyus, ee epagpux OK09 ’
3a0auax Ilpakxmuueckue 3anamusi: K 2 1
1. Jloeapugpmuueckas pynkyus 8 NPUKIAOHBIX 3A0AUAX. 2 o
2. Jloeapugmuueckue ypasneHus 8 npukiaoHsbix 3a0a4ax 2
KonTponsHas pabora 2
Pa3nes 5. YpaBHeHus1 M HEPABEHCTBA 12
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Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

12

Tema 5.1
Cucmembl ypasHenuu

Cooepotcanue yueonozo mamepuana.

Cucmemvol  nuHetinvlx ypaeueHull. Pewenue npuxiaouvix 3a0au ¢ NOMOWDBIO
cucmemvl nuHelinvlx ypasnenui. Cucmemvl u COBOKYRHOCMU YeNblX, PAYUOHATbHDIX,
UPPAYUOHATILHBLX, NOKA3AMENIbHBIX, J102aPUPMUYECKUX VPABHEHUL U HepaBeHCMmS.
HUcnonvzoeanue epaguxos Gyukyuii 0ns peutenus YPAGHEHUll U  CUCMEM.

Ilpumenenue ypasuenuii, cucmem U HePAGEHCME K DEUeHUrd MamemamuiecKux OKO01-OKO04,
3a0ay u 3a0a4 U3 pa3iuyHbLX 001aAcmell HayKu U PearbHOU JHCUSHU OKO09.
Ilpakmuueckue 3anamusi. [IK 2.1.
1. Cucmemsbt unetinvix ypasHenuil 2
2. Hcnonvzosanue epagukos pynkyutl 0 peuleHust ypagHeHull u cucmem 2
3. Dopmynvl 8 npakmuueckux 3a0ayax 2
4. Pewenue mexcmoguix 3a0ay npoghecCcUoOHaIbHO20 COOEePIHCAHUSL 2
5. Vpasnenus u nepasencmea 6 npogeccuonanvuvix 3adavax 2
6. Cucmemvl ypasHenuii 8 npoghecCcUoHaAIbHLIX 3a0aAUaAX 2
JAudpepeHuipoBaHHbIN 3a4eT 2
Paszpnen 6. OcCHOBBI cTepeoMeTpHH 34
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 10
Tema 6.1 OcHosable | CogepkaHue y4eOHOT0 MaTepuaa;
MTOHSATHSI CTEPEOMETPHH OCHOBHBIC TIOHSTHS CTEPEOMETPHHU: TOYKA, TMPsAMast, IJIOCKOCTh, MPOCTPAHCTBO.
[TpaBuna n300pakeHUs HA PUCYHKAX: M300pa)KEHUs IJIOCKOCTEH, MapasuiedbHBIX
npsiMbIX  (OTPE3KOB), cepenuHbl oTpe3ka. [loHsTHE 00 akcumoMaTHUYecKoM OKO01-0K04
IOCTPOCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUM U CIEACTBUS U3 HHX. OKO09. ’
[ToHsATHS: IepeceKaronecs IIOCKOCTH, EPECEKAIONIHECcs psMasi M MIIOCKOCTh.
TeopeTnueckue 3aHATUA:
1. OcHOBHBIE TIOHATHUS CTEPEOMETPUU 2
2. AKCHOMBI CTEepEOMETPUHN 2

18




Tema 6.2 Bektoper B
MIPOCTPAHCTBE

Conep:kanue y4eOHOI0 MaTepHaJa:

BekTop Ha miockoctd M B npocTpaHcTBe. ClI0KEHME M BbIUUTAHHE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4yucio. Pa3noxkeHue BeKkTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwio mapamnenenunena. PemeHuwe 3agay, CBA3aHHBIX €
NIPUMEHEHUEM TpaBWI JAeUCTBUM ¢ Bekropamu. [IpsMoyronbHas cucrema
KoopauHat B ImpocTtpaHcTBe. Koopaunatel BekTopa. IIpocreiimme 3amaun B
KOOpJMHATAaX. YTOd Mexay Bekropamu. CKalsipHOEe NIPOU3BEIECHUE BEKTOPOB.
Brpluucnenue yrioB Mexay OpsSMBIMU M IUIOCKOCTAMH. KoOpAauMHATHO-BEKTOPHBIN
METOJ1 IIPY PEIICHUH F'€OMETPUUECKUX 3a]ad.

TeopeTnueckue 3aHATUA:
1. BekTopsl B IPOCTpaHCTBE

IIpakTHueckue 3aHATHS:
1. JleficTBHSI C BEKTOpAMH
2. PazyioxxeHne BEKTOPOB

N

OKO01-OK04,
OKO09.

Tema 6.3
[IpssMble M IUIOCKOCTH B
IIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepHuaJa;

B3anMmHOe pacnonokeHwe IHpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJibHble M CKpeluMBaromuecs mnpsaMble. IlapamienpsHocTs nOpsAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: MapajuleNIbHbIE MpPsIMBIE B MPOCTPAHCTBE;
MapaJuIeIbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSAMONM U IUIOCKOCTH. YTUIBL C
COHANPABJICHHBIMA CTOPOHAMM; YIOJl MEXAY MPSMBIMU B IPOCTPAHCTBE.

ITonsATHA: mEepeceKaroluecs IIOCKOCTH, NEPECEKAIOIUeEcs MpsiMas U IIIOCKOCTb.
[TapayieapHOCTB MJIOCKOCTEN: MapajuIeIbHbIE IIIOCKOCTH; CBOMCTBA MMAPaJUIEIIbHBIX
iockocteil. [IpocTelimme mpocTpaHCTBEHHBbIE (PUTYphl Ha IMJIOCKOCTU: TETpa’Jp,
KyO0, mapajulesienumnen; MocTpoeHue cedeHui. lleprneHaukynspHOCTh HpSIMOM U
IIJIOCKOCTH: NEPIEHAMKYJIAPHBIE IIPSIMBIE B IIPOCTPAHCTBE, MPsMbIE MTapajlIeIbHbIE
U TEPIEeHIUKYISAPHbIE K IUIOCKOCTH, NPHU3HAK NEPHEHAMKYJISAPHOCTH IPSAMON M
IIJIOCKOCTH, TEOpEMa O NMPSAMON NEPHEHAUKYIIAPHON IUIOCKOCTH. Ilepnenaukyisap u
HAaKJIOHHBIE: PACCTOSTHUE OT TOYKHM JI0 IUIOCKOCTH, PACCTOSTHUE OT MpPsIMOM 110
IJIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE: YrOJd MEXAY MPAMOM U IUIOCKOCTBIO;
JIBYTPaHHBI YroJj, JUHEHHBIA yroa ABYrpaHHoOro yria. llepnenaukyisipHOCTB
IJIOCKOCTEW: INPU3HAK IMEPIEHIUKYIAPHOCTH ABYX IUIOCKOcTed. Teopema o Tpéx
nepneHauKkyisapax. lloctpoenne cedeHMii B MHOTrOrpaHHUKe. Bwruucienue
pPacCTOSIHUM: MEXKIy JABYMS TOYKAMHM, OT TOYKHM JO MPAMOH, OT TOYKH JI0
IJIOCKOCTH; MEXAY CKPEIIMBAIOUIUMUCSA TNPSAMBIMHA. BbIUMCIEHHE YIIOB: MEXIY

OK01-OKO04,
OKO09.
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CKPpCIIUBAOIHUMHUCA IIPAMBIMHA, MCKIY HpHMOﬁ " IUIOCKOCTBIO, IBYI'PAHHBIX YIJIOB,
YIJIOB MCKAY IJIOCKOCTAMMU.

TeOpeTI/I‘ICCKI/Ie 3aHATHUA:

1. BzaumHoe pacnosioxkeHue B IPOCTPaHCTBE 2
[TpakTHyeckue 3aHsTHS:
1. B3aumHOe€ pacrosioxKeHue MpsiMbIX 1
2. BzanmHoOe pacnoioeHue mI0CKOCTEH 1
3. B3anMHoe pacrosioykeHue MpsiMbIX U IMJI0CKOCTEN 2
4. TlepieHAUKYJISAP U HAKJIOHHBIC 2
5. YTIIbl B IPOCTPAHCTBE 2
6. Ceuenus 2
IIpogheccuonanvro-opuenmuposannoe cooepicanue
Tema 6.4 Cooeporcanue yueonozo mamepuana.
IIpocmpancmeennvle Ilpasuna uzobpasicenus na pucynkax. Bekmop na niockocmu u 6 npocmpancmee.
3a0ayu Pewenue 3aoau, cesazanmvix ¢ npumeneHuem npasunl OeucCmeUti ¢ 6eKmopamu.
npogheccuonanbHoll Ipamoyzonvnas cucmema koopounam 6 npocmpancmee. Koopounammo-
desimenvbHOCMU BEKMOPHBILL  MemoO Npu  peueHuy  2ceomempuyeckux 3aday. Bzaumnoe
pacnonodxcenue npamulx 8 npocmparcmee. llapaniensnocmo npamulx u niockocme
6 npocmpancmee. Ilpocmetiwue npocmpancmeennvie @ueypsl HA NIOCKOCHU. OKO01-OK04
Ilocmpoenue ceuenuti 6 mHo202paHHuKe. Bvluucnenue paccmosnuii u y2n06 6 OK09 ’
npocmpancmae. K 2.1.
IIpaxmuyeckue 3ansamus:
1. Ilpsamsie u niockocmu 8 NPogheccuoHaIbHbIX 3a0a4ax 1
2. Koopounammuas niockocmos 6 npoghecCUOHaIbHbIX 3a0a4ax 1
3. Koopounamno-eexmopHhulii Memoo npu peuleHuy 2eoMempuyeckux 3a0ay 2
4. [Ipocmetiuue npocmpancmeenuvlie guzypul 2
5. [locmpoenue cevenuii 2
6. ['eomempuueckue 3a0ayu 8 NPOhecCuoHaIbHOU desmelbHOCU 2
KonTtposnbHast pabota 2
Pa3nes 7. MHOrOrpaHHHMKH M TeJia BpalleHus! 50
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 20
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Tema 7.1
MHororpanHuku

Conep:kanue y4eOHOI0 MaTepHaJa:

3HAKOMCTBO C MHOTOTpaHHUKaMU, U300pakeHNE MHOTOTPAHHUKOB HAa PUCYHKAaX, Ha
NPOEKIMOHHBIX 4YepTekax. HauanpHble cBeleHUss o Kybe W mOupamuje, HX
pa3BépTku U Mmojenu. CedeHus MHOIOrpaHHUKOB. lloHATHE MHOrorpaHHuka,
OCHOBHBIE 2JIEMEHTBI MHOTOI'PDAaHHUKA, BBITYKJIbIE M HEBBITYKIIBIE MHOIOI'PaHHUKH;
pa3BépTKa MHOrorpanHuka. Ilpusma: n-yroiapHas npusMma; I'paHd U OCHOBaHUS
IPU3MBI; NIPsIMasi ¥ HAKJIOHHAS MPU3Mbl; OOKOBAasl U MOJIHAS OBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsMOYroONbHBIA Mapajulesenuies] U ero ceorcraa. Ilupamuna:
N-yrosbHas NUpaMuAa, I'paHM M OCHOBAaHHE MHpaMU[bl; OOKOBas WU IOJHAs
MOBEPXHOCTh MUpPaMUbl; PAaBUIbHAS U YCEUEHHAS MUPAMUIA. DJIEMEHTBI PU3MBbI
u  nupamunabl.  IIpaBunpHBIE  MHOTOIDAaHHUKH: — TOHATHE  IIPABHIIBHOTO
MHOTOTpaHHMKA; IpaBWIbHAs MpU3Ma M NpaBUIbHAs MUpaMHIa; I[paBUIbHAs
TpeyrojpHas MUpaMuJa U MpaBWIbHBIA TeTpa’ap; Kkyo0. IlpencraBinenue o
IPABWIBHBIX MHOTOTpaHHMKaX: OKTa’Jp, JoJeka’ap M ukocadap. Cummerpus B
IIPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, IPAMOM, IIOCKOCTH. DJIEMEHTHI
CUMMETPUU B MHUpaMHaxX, NapajuleJenunenax, MpaBUIbHBIX MHOIOIPAaHHUKAX.
Bbluucnenue 31eMEHTOB MHOTOTPaHHHUKOB: pEOpa, auaroHanu, yrisl. [lnomans
OOKOBOM TOBEPXHOCTH U TIOJHOM IOBEPXHOCTH NPSIMOM NPU3MBI, IUIOMIAb
OCHOBaHUM, TeopeMa 0 OOKOBOM MMOBEPXHOCTU PsIMOM Ipu3Mbl. [lnomans 60koBoi
IIOBEPXHOCTU M TIOBEPXHOCTH IPAaBUIBHOW MNHpaMUAbI, TEOpemMa O IUIOIIAIU
OOKOBOM MOBEPXHOCTH YCEUEHHON MUPAMUJIBI.

TeopeTnueckue 3aHATUA:
1. DneMeHTH MHOTOTPaHHUKOB
2. PazBepTKa MHOTOTPaHHUKOB

[

[TpakTueckue 3aHATHS:

1. IIpusma, ee cBoiicTBa

2. [lapannenenwumnes, ero CBOMCTBa
3. [lupamupa, ee cBoiicTBa

4. IIpaBUIIbHBIE MHOTOTPAHHUKHU
5. Buasr cummetpuii

P FPDNMNDNDN

OKO01-OK04,
OKO09.

Tema 7.2
OOBeMbI MHOTOTPAaHHHUKOB

Conep:xanue yueOHOro MaTepHuaJa;
[Tonsitue 06 06bEMe. O0BEM nHpaMubl, IPU3MBI.

[TpakTryeckue 3aHsITHS:
1. O6bem npu3Mbl

OKO01-OKO04,
OKO09.
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2. O6beM MUpaMu/IbI

Tema 7.3
Tena BpameHnus

Coneprxxanue y4eOHOro MaTepuasa;

Copnepxanne ydyeOHoro matepuana: Cdepa u map: LEHTp, paauyc, AUAMETD;
IUIOINAAb MOBEPXHOCTU cdeprl. B3ammuoe pacmonoxenue chepbl M IIIOCKOCTH;
KacaTesbHas TUIOCKOCTh K cdepe; miomans chepsl. M3o0pakenue chepsl, mapa Ha
wiockoctd. Cedenuss mapa. LlunuHIpuyeckas MOBEPXHOCTh, 0OOpasyromue
UUJIUHAPUYECKON MOBEPXHOCTH, OCh LMJIMHIAPUYECKOW MOBEPXHOCTH. Llmmuunap:
OCHOBaHUsI U OOKOBas MOBEPXHOCTh, OOpa3yromias ¥ OCh; IUIOHIaAb OOKOBOW M
MOJIHOM MOBEpXHOCTH. M3o00pakeHne UWIMHIApa Ha IUIOCKocTU. Pa3BEéprka
UWJIMH]PA. CeueHnus HWIHMHAPA (TJI0CKOCTBHIO, napasieaIbHON 1581051
NEPIEeHIUKYIAPHONM ocu uuinHapa). KoHuueckas MOBEPXHOCTb, 0OO0pa3yrolue
KOHHYECKOW IIOBEPXHOCTH, OCh M BEpUIMHA KOHMYECKOW MOBepXHOCTH. Komyc:
OCHOBaHMWE U BepIIMHA, oOpa3ymomias M OCh; IUIOMAAh OOKOBOW U MOJHOMN
MOBEPXHOCTU. Y CEUEHHBIN KOHYyC: 00pa3ylolllie U BbICOTA; OCHOBaHMS U OOKOBas
noBepxHocTh. M300paxkeHne KoHyca Ha IIOocKocTH. Pa3BépTka konyca. CeueHus
KOHyca (IUIOCKOCTBIO, MapajllesIbHOM OCHOBAaHUIO, U IJIOCKOCTBIO, MPOXOJAIIei
yepes BEPIINHY).

TeopeTnueckue 3aHATUA:
1. DnemeHTHI TEN BpalleHUsS
2. Pa3zBepTka Ten BpameHus

[TpakTueckue 3aHATHS:

1. Cdepa, map, ux cpoiicTsa
2. llununap, ero cBoicTBa
3. Konyc, ero cBoiicTBa

NN

OKO01-OKO04,
OKO09.

Tema 7.4
OObeMbl Te BpalleHUs

Conep:xxanue yueOHOro MaTepuaJa;
OcHoBHble cBoiicTBa 00bEMOB Ten. OO0bEM HuIMHIpa, KoHyca. OO0bEM miapa u
I0IAAb Chepsbl.

[IpakTHueckue 3aHATHS:
1. O6wem mapa

2. O0beM MUITUHIpA

3. O0BeM KOHYCa

NN

OKO01-OKO04,
OKO09.

IIpogpeccuonanvrno-opuenmuposannoe cooepicanue

Tema 7.5
Mmnozoecpannuxku u mena

Cooepicanue yueonozo mamepuana:
Csedenusi 0 MHO202pAHHUKAX, UX paszeépmku u mooenu, cedenus. OOvembl

OKO01-OKO04,
OKO09.
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epauyeHus
npogeccuoHanbHbIX
3a0auax

MHO202panHuko8. CeedeHusi 0 meiax epawjeHus, ux pazeepmku, MOOeiu, Ce4eHus.
Obvemvl men epaujeHusl.

Kombunayus men epawenus u MHo20epanHuko8. MHO202paHHUK, ONUCAHHBLIL OKOJIO
cpepui; cgepa, enucannan 8 MHO20SpaAHHUK uiu 6 meno epaujerus I110006nvie mena
6 npocmparcmee. COOMHOUEHUSI MeAHCOY NAOWAOAMU NOBEPXHOCHEN, 00bEMamu
HOOOOHLIX mell.

Ipaxmuueckue 3anamusi:

. Mhoeoepannuku 6 npuxkiaousix 3adauax

. Ceuenus MHO202PAHHUKOG

. Cummempusi 6 NPUKIAOHBIX 3a0aAYaAX

. Pacuem ob6vema MHO202DAHHUKO8 6 NPUKIAOHBIX 34044
. Tena spawenus 6 NPUKIAOHBIX 3a0a4ax

. Ceuenus men epaweHus

. Cummempusi 6 NpUKIAOHLIX 3a0aAYaAX

. Pacuem obvema men epawenus 6 npukiaoHvlx 3a0ay
. Kombunayus men epawjenus u MHO202paHHUKO8

10. I1looobHvie mena 6 npocmpancme

OO ~NOoO U WN -

IK 2.1.

KonTponbhas pabora

NINDPNODDNPNDNPNNDNDNDNDNDDND

Pazgen 8. OcHoBbl Tpuronomerpun. Tpuronomerpuueckue pyHKIUH

N
S

Ilpogheccuonanvno-opuenmuposannoe cooepicanue

(ep]

Tema 8.1

DopMyIbl
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEHUSA

Conep:xxanue yueOHOro MaTepuaJa;

CuHyC, KOCMHYC W TaHT€HC YHCIOBOIO aprymMeHTa. ApPKCUHYC, apKKOCHUHYC H
ApKTaHIE€HC  4YMCIIOBOIO  apryMeHTa.  TpUrOHOMETpUYECKass  OKPYXKHOCTD,
onpezesieHne TPUTOHOMETPUUECKUX (YHKIMM ducioBoro aprymentra. OCHOBHbIE
TpuroHomerpuueckue  gopmynsl.  [IpeoOpazoBaHMe  TPUTOHOMETPUUYECKHX
BBIPAKCHUI. Pemenne TPUTOHOMETPUUECKUX YpaBHEHUM. [Ipumepsr
TPUTOHOMETPUYECKUX HEPABEHCTB.

IIpakTHueckue 3aHATHS:

1. Cunyc, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa

2. TpuroHOMeTprYecKas OKpy>KHOCTh

3. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI

4. TIpeoOpa3oBaHie TPUTOHOMETPUUECKHUX BbIPAKEHHI

5. [Ipocreiiume TpUroHOMETPUYECKUE YPAaBHEHUS M HEPABEHCTBA
6. Penrenne TpUroHOMETPHUECKUX YpaBHEHHUI

NDNDNDNDNDN

OKO01-OKO04,

OKO09.
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Tema 8.2
Tpuronomerpuueckue
¢GbyHKLIMH, MX CBOMCTBAa M

Conep:kanue y4e0OHOro MaTepuaJa:
Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpauKH.

TeOpeTI/I‘IGCKI/Ie 3aHATHA:

rpaduKy. 1. Tpuronomerpuueckue QyHKIIH, UX CBOWCTBA 2
[TpakTuyeckue 3aHATHSL:
1. Tpuronomerpuueckue QyHKIUH, UX rpaduKu 2
IIpogheccuonanvno-opuenmuposannoe cooepaicanue
Tema 8.3 Cooepircanue yuebnozo mamepuana.
Tpuconomempusi 6 | Cunyc, KOCUHYC U MAH2EHC YUCTI08020 apeymenma. Pewenue mpueonomempuueckux
npogeccuonanvbHol ypaeuenuii. Tpueonomempuueckue QyHKyuu, Ux c60OUCMEA U 2papuxu. OKO01-OKO04,
OdesimenvbHOCMU Ilpaxmuueckue 3anamusi. OKO09.
1. Cunyc, kocunyc u maneenc 8 NPUKIAOHBIX 3A0a4ax 2 IK 2.1.
2. Tpuconomempuyeckue ypasHenus: 8 NPUKIAOHBIX 3A0a4AX 2
3. Tpueonomempuueckue yHKyuu 6 NPUKIAOHBIX 3a0a4ax 2
KonTponbHas pabota 2
Pa3nea 9. IIpousBognas GpyHKIUH, ee IPUMEHEHHE 22
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 6
Tema 9.1 Copnepxanue y4eOHOro MmarepuaJa;
[TpousBomHas GyHKINU HenpepeiBable ¢yHKmMu. MeToax HHTEpBAJIOB JUIA  pEIICHHs HEPaBEHCTB.
[TpousBonHas QyHkuuu. ['eomerpuueckuii U (U3NYECKUN CMBICI HPOU3BOIHOM.
[TpousBoaHble 3neMeHTapHbIX (QyHKUMHA. [IpousBomHas CyMMbl, NPOU3BEICHMUS,
yacTHOro ¢yHkuuid. IIpuMeHeHne NpoM3BONHONW K HCCIENOBaHUIO (YHKIMHM Ha
MOHOTOHHOCTh W OKCTpeMyMbl. HaxokaeHue HauOOJbIIEro W HAaUMEHBIIETro
3Ha4YeHUs (PYHKIIMU Ha OTpPE3Ke.
Teopernueckue 3aHATHA: OKO01-OKO04,
1. HenpepbrIBHOCTH (DyHKIIMH 2 OKO09.
2. [Tpon3BonHas GyHKIINU 2
[TpakTuyeckue 3aHATHS:
1. [IpousBoaHBIE AIE€MEHTAPHBIX (PYHKINN 2
2. [lpaBuna quddepeHpoBaHus 2
3. [IponzBoHas CIIOKHOU (PYHKIIUU 2
4. UccnenoBanue GpyHKIIMH HA MOHOTOHHOCTb U 3KCTPEMYMBbI 2
5. Haxoxenne HanbombIIero 1 HAMMEHbBIIEr0 3HAYCHUS] PYHKIMH 2

Hqub@CCMOHCUZbHO'OpueHWZMPOGClHHOe COd@prCClHue
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Tema 9.2

Cooeprcanue yueonozo mamepuana:

IIpoussoonas 6 | Ilpumenenue npou38o0HOU 0I5l HAXOHCOCHUS HAUTYYUIE20 PeUleHUsl 8 NPUKAAOHBIX
npogheccuoHaIbHbIX 3a0auax, 051 onpeoeieHuss CKOpOCmu npoyecca, 3d0aAHHO20 OpMYIOU UIU OKO01-OK04
3a0ayax epaghuxom. OK09 ’
Tlpaxmuueckue 3anamus (¢ npogheccuoHaIbHO-0PUEHMUPOBAHHBIM COOEPIHCAHUEM). K 2 l
1. l'eomempuueckuii u puzuueckuil CMbiC1 BPOU3BOOHOLL. 2 o
2. Ilpousso0nas 6 npuxkiaoHvix 3a0ayax. 4
KonrponbHas pabora 2
Pasjnen 10. UnTerpaj u ero npuMeHeHust 16
Ilpogheccuonanvrno-opuenmuposannoe cooepicanue 6
Tema 10.1 Conep:xanue yueOHOro MaTepHuaJa;
[TepBooOpasnas ¢yaknuu. | [leppooOpasnas. Tabmmma mnepBooOpa3Hbix. HWHTErpans, TEOMETPUYECKUH W
Brruncnenue unrerpana dbusnueckuit cMpici uHTerpana. Beruucienue mnterpana mo ¢opmyne HproToHa—
JleitOHMIA
Teopernueckue 3aHATHA: OKO01-OKO04,
1. I[TepBooOpazuas 2 OKO09.
IIpakTHueckue 3aHATHS:
1. Tabnuua nepBooOpa3HbIX 2
2. NnaTerpan 2
3. OnpeneneHHbIil UHTErpaj 2
IIpogpeccuonanvro-opuenmuposanroe cooepicanue
Tema 10.2 Cooepotcanue yuednozo mamepuana.
Humeepan 6 | Ilepsoobpasnas. Tabnuya nepgoobpaszuvix. Humeepan, ceomempuueckuti u
npogheccuoHanbHbIX Qusuueckuti cmoicn unmeepana. Boviuucnenue unmeepana no gpopmyne Hviomona— OKO01-OKO04,
3a0ayax Jletionuya. [lpakmuueckoe 3Havenue u npumeHenue uHmezpaa. OKO09.
llpakxmuueckue 3ansamusi. IK 2.1.
1. l'eomempuueckuii u guzuueckuli CMulci UHmMe2pana 2
2. Uumeepan 8 npukiaouvix 3a0a4ax 4
KonTponpHas pabota 2
Pa3nes 11. BepoSiITHOCTh M CTATHCTHKA 11
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 6
Tema 11.1 Copnepxxanue y4eOHOIro MaTepuaJa; OKO01-OKO04,
[IpencraBnenne qaHHBIX [lpencraBnennie JaHHBIX C TOMOMmbIO Tabimm W guarpamm.  CpegHee OKO09.
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u omnucarenbHas | apudMeTuyeckoe, MeauaHa, HauOoJbllee U HaWMEHbLIee 3HAYeHUs, pa3Max,
CTaTUCTHKA JICTIEPCHS, CTAHAAPTHOE OTKIOHEHHUE YHCIOBBIX HA0OPOB

TeopeTnueckue 3aHATUS:

1. CocoObl onucaHus U MpeICTaBICHMs] TaHHBIX
Tema 11.2 Coaep:xxaHue yueOHOro MaTepuaJa;
Cayuaiinple  ombiTel W | Cioy4aliHble SKCHEPUMEHTHI (OMBITBI) W CIy4ailHble COOBITHSA. OJEeMEHTapHbIE
CiTyJaiiHbIC COOBITHSA, | COOBITHS (MCXO/bI). BEeposATHOCTH ciydyailHOTO cOObITH. BeposTHOCTH COOBITHH B
OTIBITHI C | ONbITax ¢ paBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.
PaBHOBOSMOKHBIMU [TpakTHyeckue 3aHsTHS:
SJICMEHTapHBIMH 1. BEpOATHOCTH CIy4aifHOTO COOBITHS
UCXO0JaMU
Tema 11.3 Coaep:xanue yueOHOro MaTepuaJa;
Onepanuu Hapa | Onepanuu  Haj ~ COOBITUSAMHU:  TepeceueHue,  OoObeAMHEHHE  COOBITHIA,
COOBITHSIMH, CIIO)KEHUE | IPOTUBONOJIOKHBIE  cOoObITUA. [uarpammbl  Oitniepa. ®opMyna  ClOXKeHUs
BEPOATHOCTEMH BEPOSATHOCTEH

IIpakTHueckue 3aHATHS:

1. Onepanuu HaJT COOBITUSAMHU
Tema 11.4 Coaep:xxanue yueOHOro MaTepuaJa;
VYciioBHas BEPOSATHOCTS, VYcioBHass BEpPOSATHOCTb. YMHOXKEHHME BEpPOSITHOCTEH. JlepeBo  ciydailHOTo
JEPEBO cinyyaiiHoro | skcnepumenTa. ®opmyna nonHoi BepositHocTH. HesaBucrumMbie COOBITHS
omnblTa, (Gopmyna mnonHOU | TeopeTHUECKUE 3aHATHS:
BEPOATHOCTH u | 1. YcnoBHas BEpOSTHOCTD
HE3aBUCHMOCTb COOBITUI
Tema 11.5 Coaep:xxanue yueOHOro MaTepuaJa;
OneMEHThI KombOunaroproe mnpaBuino ymHOkeHus. IlepectanoBku u daxtopuan. Yucno
KOMOMHAaTOPUKHU couetanuil. Tpeyronbauk Ilackans. @opmyna 6bunoma HeroToHa

[IpakTHueckue 3aHATHS:

1. IlepecTaHOBKHM U COYETAHUS
Tema 11.6 Conep:xxaHnue yueOHOro MaTepuaJa;

Cepuu nocnenoBaTeabHbIX
HUCIIBITAHUN

BunapHblif ciyuailiHblii ONBIT (MCHBITaHWE), ycleX W Heynaada. HesaBucumbie
ucneiTanus. Cepus HE3aBUCHMBIX HCHObITaHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX HcnbITanuil bepuymnu. IlpakTuueckas paboTa ¢ HMCIOIB30BaHHEM
AJICKTPOHHBIX TaOJIHII.

HpaKTI/I‘-ICCKI/IC 3aHATHUSA.
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1. He3zaBucrMbIe HCTIBITAHUS 1
Tema 11.7 Copneprxanue y4eOHOIro MmaTepuaJia;
CityyaiiHble BEJIMYUHBI Cnyuaiinas BennunHa. Pactipenenenue BeposiTHocTel. Jlnarpamma pacupeaeneHus.
U paclpenencHus CymMa 1 npousBeieHNE CilydaiiHbIX BennyuH. [Ipumepsl pacnpenenenuii, B ToMm
YHClIe TEOMETPUYECKOE U OMHOMHUAIBHOE
TeopeTnueckue 3aHATHS:
1. Pacnipenenenue BeposTHOCTEH 1
IIpogheccuonanvro-opuenmuposannoe cooepicanue
Tema 11.8 Cooepotcanue yuednozo mamepuana.
Beposmmnocmu Ilpeocmasnenue 0anHvix ¢ NOMOWBLIO MAOIUY U OUASDAMM.
cmamucmuxa Kombunamopnoe npasuno ymuoorcenus. Ilepecmanosku u pakmopuan. Yucio
npogeccuoHanbHbIxX couemanuti. Hezagucumvie ucnoimanus. [lpakmuueckas paboma ¢ ucnonb3o8anuem
3a0ayax anekmponHvlx mabauy. Cayyaiinas eenuuuna. Pacnpedenenue eeposmuocmel.
Huacpamma pacnpedenenus. Cymma u npouzgedeHue CAy4auHblX GelUYUH. OKO01-OKO04,
Ipumepul pacnpedenenutl, 8 mom Hucie 2eoMempuyecKoe U OUHOMUALIbLHOE OKO09.
Ilpaxmuueckue 3anamusi. IIK 2.1.
1. I[lpeocmasnenue OaHHBIX C NOMOWBIO MAOIUY U OUASDAMM 2
2. Pacuem xonuyecmea nepecmano8oK U couemanuii 2
3. Ilpakmuueckas paboma c Ucno1b308aHUeM INEKMPOHHBIX MAOIUY. 1
4. Pacnpedenenue gepossmuocmell 8 NPUKIAOHBIX 3a0ayax 1
KonTponsHas pabora 2
Kouncyabranumn OO01mre MeToIbI pelIeHus 3a71a4 U ypaBHEHU N 8
[TpakTHyeckoe 3aHsTHE
IIpomexxyTounasi arrecranus (JK3amMeH) 4
Bceero: \ 577
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3. YcaoBus peaqu3anum nporpaMmMbl 001eo0pa3oBaTeJbHONH TUCIHIIIMHBI

3.1. Tpe6oBaHMS K MUHUMAJILHOMY MATEPHUAJIBLHO-TEXHHYECKOMY 00ecneyeHH o

Peanuszanust mporpaMMbl JTUCHUIUIMHBI TpeOyeT HAIWYKsS y4eOHOro KaOWHETa pPyCcCKOro
SI3BIKA.

O¢ddexTuBHOCT, MpenofaBaHUsl Kypca pPYCCKOTO sI3bIKa 3aBUCHUT OT HAIMYUs
COOTBETCTBYIOIIETO MaTepUaIbHO-TEXHHYECKOTO OCHAIIICHHUSI. Ot1o 00BSICHSIETCS
OCOOCHHOCTSIMU Kypca, B IMEPBYIO O4Yepelb €ro MHOTONMpO(PMIBHOCTHIO M MPaKTUYECKOU
HaIpaBJICHHOCTHIO.

OobopynoBanue y4eOHOT0 KaOuHeTa:

—  HarsgHBIE TOCOOMS (KOMIUIEKTHI y4YeOHBIX TaONMIl, CTEHIOB, CXEM, IUIAKATOB,
MOPTPETOB BBIIAIOIIUXCS YUCHBIX B A3BIKO3HAHUSA U JIP.);

—  JTUAAKTHYECKHE MaTepuaibl (3aJaHusl ISl KOHTPOJIBHBIX padoT, IJIsl pa3HBIX BHJIOB
OLIGHOYHBIX CPEJCTB, FK3aMeHa U JIp.);

—  TEXHHMYECKHUE CpeACTBa OOy4YeHHs (NEPCOHAIBHBIN KOMIIBIOTEP C JHUIICH3UOHHBIM
pPOrpaMMHBIM OOecredeHreM; MyJIbTUMEAUNHBIN MPOEKTOP; WHTEPAKTUBHAS JOCKA, BHIXOJ B
JIOKaJIbHYIO CETh);

—  3ajbl (0MOJIMOTEKA, YNTAITBHBINA 3aJT C BEIXOJIOM B CETh IHTEpHET).

3.2. UudopmaunonHoe odecrniedeHue 00yueHust

Ilepeyenn PEeKOMeH/IyeMbIX Y4eOHBIX U3IaHMH, HNuTepHeT-pecypcos,
JAOTIOJHUTEIbHOM JINTEPaTypPhl

OcHOBHBIC MCTOYHUKH:

bammakoB M.M. Maremaruka: yd4eO. Ansi CTYIASHTOB YUpEeXIEHUH cpel. mpod.
obpasoBanus, 1-e uzn., M: Axanemus, 2022

bammvakoB M.M. Marematuka. COOpHUK 3a7ay MpoUIbHOM HamnpaBIeHHOCTH: yueO.
nocoOue JUIst CTy. YIpexKIeHu cpel. npod. oopazoBanus. — M., 2022.

I[OHOJIHI/ITBJII)HBIC HCTOYHHUKMU:

1. AmumoB IIILA. m np. MaremaTtuka: anreOpa W Hayajga MaTeMaTUYECKOTO
aHaJIn3a, T€OMETPHUS.

2. Anrebpa ¥ Hayajma MaTeMaTHYecKOro aHayiu3a (0a30BbI M yriyOJeHHBIN
ypoBHH).10—11 kmaccer. — M., 2022.

3. Artanacsn  JI.C., byryzoB B.®., Kagomues C.b. u np. Maremaruka:

anrebpa W Hayanma mMaTeMaruueckoro ananuza. [eomerpus. ['eomerpus (0a30BbBId H
yryoneHHsiit yposan). 10—11 xmaccsr. — M., 2021.

4. bammvakoB M.U. Maremaruka: yaeOHHK 7S CTYA. YUPEXKACHUN cpell. mpod.
obpazoBanust. — M., 2022.

3. I'yce B.A., I'puropses C.I'., UBonruna C.B. Maremaruka st mpodeccuii u
CMELUANTBHOCTEH COLMATbHO-3KOHOMUYECKOTO  mpoduiast:  ydyeOHUK A CTYQ.
yupexaeHuii cpen. npod. obpazoBanms. — M., 2022.
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6. Komsarun HO.M., Tkauea M.B, ®enepoBa H.E. u np. Maremaruxa:
anrebpa M Havajla MaTeMaTHYecKoro aHanuza. Anredpa M Hayajia MaTeMaTHUYeCKOTo
aHanm3a (0a30BBId W yriyoneHHBINH ypoBHH). 10 kiacc / mox pen. A. b. XKuxdenko. — M.,
2022.

7. Komsrun FO.M., TkaueBa M.B., ®eneposa H.E.u np. MaremaTtuka: anredpa u
Hayaja MaTeMaTH4eCKOro aHainm3a. AnreOpa W Havala MaTeMaTHYeCKOro aHaiu3a
(6a30BeIif U yrayOaeHHBIM ypoBHH). 11 kimacc / mox pen. A. b. Xuxuenko. — M., 2022.

HNuTepHeT-pecypenbl

1. Enunas xomnekims udpoBsix oOpazoBarenbHbIX pecypco. - URL: http://school-
collection.edu.ru - TekcT: 31€KTPOHHBIIA.

2. Iloropum wMatematuky. - URL: http://www.mathteachers.narod.ru - TexkcrT:
3JIEKTPOHHBIN.

3. ®enepanbubiii moptan «Poccuiickoe obpazoBanue». - URL: http://www.edu.ru -
TekeT: 27eKTPOHHBIN.
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHUSA 00111€00Pa30BaATeIbHOM AU CHUIIIMHBI

KOHTpOJIb H OHEHKA PAaCKpPBIBAKOTCA 4YC€pPE3 AUCHUIIIIMHAPHBIC PE3YJIbTAThl, YCBOCHHELIC

3HaHUS M TMPHOOPETEHHBbIC CTYACHTAMH YMEHHS, HarpaBlieHHble HAa (OpMHUpPOBaHHE OOIIMX U

poecCHOHATLHBIX KOMIICTCHITHHA.

Oo6masi/npod Pa3znen/Tema Tun oeHoYHBIX
eCCHOHAJIbHA MeponpUATHI
|
KOMIIeTeHIIUsI
P1,Temsr 1.1,1.2,1.3,1.4,1.5,1.6,1.7 YcTHBIM onpoc
P2, Temsr 2.1,2.2, 2.3 OpoHTaTBHBIN OITPOC
P 3, Temsr 3.1, 3.2 MaremaTdecKui TUKTAHT
P4, Temp14.1,4.2,4.3 TectupoBanue
OK 1- P 5, Temsr 5.1 [TpakTuyeckue paboThI
0OK9.0KO01- P 6, Tems1 6.1, 6.2, 6.3 KoHTposibHBIEC PabOTHI
OK04, OKO09. P7 Temer 7.1,7.2,7.3,74 [TpakTdeckue paboThI
P 8, Temsr 8.1, 8.2 Brimonnenue
P9, Tems1 9.1 HK3aMEHAIIMOHHOHN paboThI
P 10, Temsr 10.1
P11, Temsr 11.1,11.2,11.3, 11.4, 11.5, 11.6,
11.7
P1,Temsr 1.1,1.2,1.4,1.5,1.7 YcTHBIM onpoc
P 2, Tems1 2.4 [IpencraBnenue pe3ynbTaToB
P 3, Temsr 3.3 MPaKTUYECKUX padboT
P 4, Tems1 4.4 3amuTa TBOPUYECKHUX padoT
PS5, Temnr 5.1 3amuTa UHAUBUIYaTbHBIX
IK 2.1. P 6, Tems1 6.4 IIPOEKTOB
P 7, Temsr 7.5
P 8, Temsr 8.3
P9, Temsr 9.2
P 10, Temsr 10.2
P11, Temsr 11.8
OKO01-OKO04, IIpoMexxyTouHas arrecranus dK3amMeH DKk3aMeHaIMoHHas padoTa B
OKO09. MUCbMEHHOU (hopme 1o
IK 2.1. ouneram.
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