BIOJDKETHOE ITPO®ECCUOHAJIBHOE OBPA3OBATEJIPHOE YYPEXJIEHUE
5 OPJIOBCKOU OBJIACTU
«OPJIOBCKNHU TEXHUKYM ITYTEN COOBIIEHN A UMEHU B.A. JIAITOYKHMHA»

I[TPOI'PAMMA 3
OBLIEOBPA3OBATEJIBHOU
YYEBHOU NMCHUITJIMHBI

OV.06 <MATEMATHUKA»

no crnenuaiibHoctu CITIO

23.02.06 TexHuyeckas IKCILIyaTallUA MOABHKHOIO COCTABA 5KeJIe3HbIX 10POr

YKpYIHEHHAasl Tpynna
23.00.00 TexHuKa U TEXHOJOTHH HA3€MHOI'0 TPAHCIIOPTA

ropoa Open, 2024 ron



[Iporpamma pa3paboTana Ha OCHOBE

[Tpukaza MunucrepctBa npocsemienus Poccun ot 30 ssaBapst 2024 1. Ne 55 «O0 yTBepkaeHUN
(denepanbHOrO0 TOCYIAPCTBEHHOTO 00pa30BaTENBLHOTO CTaHAApTa CpPEAHEro MpodeccCHOHAIBHOTO
oOpaszoBanms 1o cneruanbHocTH 23.02.06 TexHuueckas O3KCIUTyaTalus IOJBH)XKHOTO COCTaBa
KEIIE3HBIX IOPOT».

[Ipukaza MunucrtepcTBa oOpazoBaHHs u HAayKH Poccuiickoit denepauun
or 17 mas 2012 Ne 413 «O0 yrTBepkACHHH (eaepaabHOTO TOCYAapCTBEHHOrO 00pa3oBaTEIbLHOIO
cTaHAapTa cpeaHero odiero oopazopanus» (¢ nameHenusmu ot 01 deBpans 2024 r. Ne 62);

[Ipukaza Munucrtepcra npocBenieans PO ot 18 mas 2023 1. Ne371 «O6 yTBepKIcHUH
benepanbHON 00pa3z0BaTENBHOM MPOrpaMMbI CPEAHETO 0011Iero 00pa3oBaHUs»;

B COOTBETCTBUH C:

®denepanpHoit paboueit mporpammel COO mo yyebHoMy mpeamety «Marematukay (0a30BbId
YPOBEHB);

npuMepHOi pabouell mporpammbl 0O0IIe00pa30BaTEIbLHON AUCHUILIMHBL «MaTeMaThKay JUis
npodeccnoHabHBIX 00pa3oBaTeNbHBIX OpraHm3anuii, yreepxkacanod DOI'BOY 1O HPIIO ot
30.11.2022 r., pazpaborannoit ansa crenuanbHocT CIIO 23.02.06 TexHuueckas »KCIUTyaTaIus
MOJABUKHOTO COCTaBa >KEJIE3HBIX JI0POT;

PekoMenpanusiMu MO peanu3alud CpenHero obmiero oOpa3oBaHUS B Mpeesiax OCBOCHUS
00pa30BaTeNBLHON MPOTPaMMBI CPETHETO MPOPECCHOHATHHOIO 00pa3oBanus (MUCcbMO JlemaprameHTa
rOCy/lapCTBEHHOW TMOJUTUKHM B cdepe cpeaHero mnpodeccuoHampHOro  o0pa3oBaHUs U
npodeccroHanbHOro o0ydenus Munmnpocserienus Poccun ot 01.03.2023 Ne05-592).

Opranuzanus - pazpaboruuk: BIIOY OO «OpnoBckuil TeXHUKYM MyTei cooOuieHuss umeHu B.A.
JlarmoukuHa»

PazpaboTunkmu:

TepuoBeix H.M., metomuct BIIOY OO «OpnoBckuil TeXHUKYM IyTeill cooOmieHus uMeHu B.A.
JlanmoukuHay;

®posnosa JI.H., npenonasarens Matematuku BIIOY OO «OpnoBckuil TEXHUKYM MyTE€H COOOIIEHUS
nmenn B.A. JlanmoukuHay,

BenenukroBa JI.A., npenonaBarenu wmareMatukun bBIIOY OO «OpnoBckuil TEXHUKYM NyTel
cooOuieHust umenu B.A. Jlanoukunay.

PaCCMO'I"pCHO, OJlOGpCHO A PEKOMCHIOBAHO K IPUMCHCHUIO Ha 3aCCIaHHH HpeIIMeTHO-HHKHOBOﬁ

KOMHCCHH 00111e00pa30BaTeIbHBIX JUCIHUILIHH.
ITpotokon Ne 44 ot « b » _LsOHl-2024T.

[IpoBepeHo: 7 - COI'JTACOBAHO:
3amegruTenb JUpeKTopa

Meromuct OY A :
Tepuoseix H. Y. é;& 7517\ _ on00yeB A. B.
N 3aB. otaenom OII
, — HBanosa E. JI.
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COJEPXAHUE

OOmast xapaktepucTika paboueil mporpammbl 00IIE00Pa30BATEIBLHON JUCIUILTAHBI
«Marematuka

CrtpykTypa u conepkanue o01eo0pa3oBaTeIbHON TUCITUTLIAHBI

YcnoBus peanusamnuy mporpaMMbl 001eo0pa3oBaTeIbHON TUCITUTUTHHBI

KoHTpob 1 OIleHKa pe3yIbTaTOB OCBOSHUS 00IIe00pa30BaTeIbHON TUCIIUILTAHBI



1. O0mas xapakTepucTHKa pado4eil mporpaMMsl 001e00pa3oBaTeJbHOM THCHUIIINHBI

«MareMaTHKa»

1.1. MecTo TUCHUIIMHBI B CTPYKTYpPe 00pa30oBaTe/bHOIi NPOrpaMMbl

OO6meoOpa3oBaTenbHas AUCHUITIMHA —«MareMaTuka» SBISETCS 00sS3aTeIbHOW  YacThIO
o0meobpazoBarenbHOr0 IUKIa oOpazoBaTenbHOM mporpammbl CIIO B coorBercTtBUM ¢ PI'OC 1o
cnenuanbHocTy 23.02.06 TexHuyeckas 3KCIulyaTalys OJABHKHOTO COCTaBa YKEJIE3HbIX JOPOT.

1.2. ]_[e.]m H INIAHUPYEMBIC PE3yJabTaThbl OCBOCHUA TUCIHUIIIMHBI:

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 pe3y/jbTAaThbl OCBOEHHSI 0011€00pa30BATEJbLHOH JUCHUILUIMHBI B
coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHHWe AWCHUIUIMHA UMeeT npu QopmupoBanuud u pazButun OK (oOmue
komrereHmu) u IIK (mpodeccuonanvusie komnereHnuu), JIP (Iu4HOCTHBIX pe3ynbTratoB), MP
(MeTanpenMeTHBIX pe3yabTaToB) u [1P6 (mpeamMeTHbIX pe3ynbTaToB 0a30BOT0O YPOBHS).

Koambt Pe3ynbTaThl 0CBOCHHS JUCHUILINHBI

pe3yJbTaToB
BoiOupate cnocoObl  pemieHuss 3a1ad  NPOPECCHOHANBHOM  JESTEIbHOCTU

OK 01 IIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM;

Hcnonp30BaTh COBPEMEHHBIE CpEACTBA IOMCKA, AaHAIW3a W HWHTEPIpPETALUN

OK 02 uHpopMallul ¥ HMH(POPMALIMOHHBIE TEXHOJOTUU JUIs BBINOJHEHUS 3a/1a4
npodecCHOHATIBHOMN J1eTeTbHOCTH,

[InanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(eCcCHOHATBHOE U JTUYHOCTHOE

OK 03 pasBUTHE, MPEINPUHUMATENbCKYIO ESITEIbHOCTh B MpodeccHoHanbHON cdepe,
MCIIOJIb30BaTh 3HaHMS MO (MHAHCOBOM IPAMOTHOCTU B PA3JIMYHBIX >KU3HEHHBIX
CUTYalUsX;

OK 04 O} PexTuBHO B3auMOJIEHCTBOBATh U padOTAaTh B KOJUIEKTUBE U KOMaH/E;

OK 09 [Tonb30BaTbes NpogecCHOHANbHON JOKYMEHTalluell Ha TOCYJapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.

JIPB 1.7. [Tonnmaromnii npodeccuoHanbHOE 3HAYEHUE oTpaciy,
npodeccun/CnenuanbHOCTH Ul COLMAIbHO-3KOHOMUYECKOTO M Hay4dHO-
TEXHOJIOTHYECKOTO PA3BUTHUS CTPAHBI.

JIPB 2.5. OCO3HaHHO  TPOSIBIAIONIMA  HEPaBHOJAYIIHOE OTHOIIEHHWE K  BHIOpaHHOM
npodeccuoHanbHOM JIeSITEIbHOCTH, MTOCTOSIHHO COBEpIIEHCTBYETCH,
po¢eCCHOHATIBHO PACTET, MPOCIABIISAs CBOIO MPO(ECCHIO/CIIEUATBHOCTb.

JIP 6.3. Bripaxaronii  0CO3HaHHYI0 TOTOBHOCTh K HENPEPHIBHOMY O0Opa3OBaHUIO U
camM000pa30BaHMIO B BHIOpAaHHOH cepe npodhecCHoHaTIbHON JesITeTbHOCTH.

JIP 6.6. Ob6manarommii chopMUPOBAHHBIMHU TPEJCTABICHUSIMHA O 3HAYECHUU W IIEHHOCTH
BBIOpaHHOMN Mpodeccuu, NPOSBIAIONIMNA yBaKEHHE K CBOEH MPOo(peccuu U CBOEMy
MpOECCHOHATBHOMY COOOIIECTBY, TMOACPKUBAIOIINN TMMO3UTHUBHBIN 00pa3 u
MPECTHX cBOeH mpodeccuu B 00IIECTBE.

JIPB 6.8. ["'0TOBBIN K OCBOCHUIO HOBBIX KOMIETCHITUI B TPO(ECCHOHATLHON OTpaCIIH.

JIPB 6.11. YMEmMUM 4YUTaTh, WHTEPOPETHPOBATH M  NPUMEHATH HMHCTPYKUHH IIO
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JKCIITyaTalli, CXEMBbI, YEPTEXKU U APYTYIO TEXHUUECKYIO TOKYMEHTALIHIO

JIP 8.1.

JesTenbHO BBIpAXAIOLMK MO3HABATENIbHBIE WHTEPECHl B PAa3HBIX MPEAMETHBIX
o0JacTsx ¢ yuéTOM CBOMX HMHTEPECOB, CLIOCOOHOCTEH, TOCTUKEHUM, BEIOPAHHOTO
HanpasJIeHUs! TPOPECCHOHATBHOTO 00pa30BaHUs U MMOATOTOBKH.

JIP 8.2.

OOGmamaomuii  MpeaCTaBICHUEM O COBPEMEHHOW HAay4YHOW KapTHHE MUDa,
JOCTHXKCHHUSIX HAYKM M TEXHUKH, apTyMEHTHUPOBAHHO BBIPAXKAIONIUN MOHUMaHUE
3HAYEHUS] HAYKM M TEXHOJOTUH JUIsl Pa3BUTHUS POCCHIMCKOro o0IliecTBa u
o0ecrieyeHus ero 0€30MacHOCTH.

JIP 8.3.

JIeMOHCTPHUPYIOIIMH ~ HABBIKM ~ KPUTUYECKOTO  MBIIUICHHUS,  ONpPEICIICHHS
JIOCTOBEPHOCTH HaY4YHOH MH(pOpMalLKH, B TOM YHCie B chepe npodeccHoHanbHOMI
JIeATEIILHOCTH.

JIP 8.4.

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

JIP 8.5.

Hcnonp3yronmii COBpeMEHHBIE CPEICTBA TOMCKA, aHalW3a W HHTEPIPETAUH
uHpopManuy, WHPOPMAIMOHHBIE TEXHOJOTMU JUIS  BBINOJHEHHWS  3aaad
1po(heCcCHOHATILHON e TENIHOCTH.

JIP 8.6.

PasBuBaronmuii u NPUMCHSIONIMIA HAaBBIKM HAONIOJCHUS, HAKOIUICHHUS H
cucTeMatuzaluu (aKTOB, OCMBICICHHS OIbITA B €CTECTBEHHOHAYYHOU U
TyMaHUTapHON 0OJacTSIX IMO3HAHUS, UCCIENOBATEIbCKON U TpodecCHoHaIbHOU
JeITEeIILHOCTH.

JIPB 8.7.

Ob6nagaromMii  ONBITOM y4YyacTUSi B HAyYHbIX, HAyYHO-HCCIIEI0BATEIIbCKUX
MPOEKTax, MEPONPHUATHIX, KOHKypcax B pamMkax mpodeccHoHaIbHON
HaNpaBJICHHOCTH MPodeccuu /CreaaIbHOCTH.

JIPB 8.9.

[TposiBnsitoluii CO3HATEIBLHOE OTHOIIEHHE K HEMPEpPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCIICUTHOM MTpo(dhecCHOHABEHOM 1 00IECTBEHHON JACSITEILHOCTH.

MP 01

bazoBrie 10rHMYEeCKrE OSHCTBUS:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE TPHU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TMOHITHI, OTHOIIEHUH MEXIy MOHATHAMH, (GOPMYyITUPOBATH
oTpeieJICHUs] TIOHATHH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIUH,
OCHOBaHHUs JUisi OOOOIIEHHs] M CpaBHEHUS, KPUTEPUU MPOBOIMMOIO aHaJIH3a;
BOCIIPUHUMATH, (POPMYIUPOBATH U TIPEOOPA3OBHIBATEH CYKICHHS: YTBEPAUTEIIbHBIC
U OTpULIaTelbHbIC, E€IUHHYHBIC, YacTHbIE M OOIUe, YCIOBHBIC; BBISIBIATH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TMPOTHUBOpeuUrs B ¢akrax,
JAHHBIX, HAOMIOJEHUSAX M YTBEPKACHUSX, MPEAaraTh KPUTEPUH I BBISBICHUS
3aKOHOMEPHOCTEH U MPOTHUBOPEUUH; JIeJaTh BBIBOJBI C UCIIOJIH30BAHUEM 3aKOHOB
JIOTUKH, NEIYKTUBHBIX M HHIYKTUBHBIX YMO3AKIIOYEHUH, YMO3AKIIOYEHUH IO
aQHAJIOTUH; TIPOBOJUTH CAMOCTOSITEIBHO  JIOKA3aTEeNbCTBA MaTEMaTUYECKHX
YTBEpPXKIEHUM (IpsiMble W OT MPOTUBHOIO), BBICTPaUBaTh apryMEHTAIHIO,
MIPUBOAUTH IPUMEPHI K KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U
BBIBOJIBI; BBIOMpATh CIOCOO pelieHus y4eOHOU 3amauu (CpaBHHBATh HECKOIBKO
BAPHMAHTOB  pEIICHMs, BBIOMpaTh  HauWOoOJee TOAXOMSIIMMUA ¢ y4€TOM
CaMOCTOSITEJIbHO BBIICTICHHBIX KPUTEPUEB).

MP 02

ba3oBble ncciae0BaTeNbCKIE AEHCTBHS:

UCMOJIb30BaTh  BOIMPOCHl KaK HCCIENOBATEIbCKUI HMHCTPYMEHT IIO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHe,  MpolieMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (hOpPMHUpPOBATh TMIIOTE3Y, apryMEHTHpPOBATb
CBOIO TIO3WIIMIO, MHEHHE, IPOBOJUTh CAMOCTOSTEIHHO CIUIAHMPOBAHHBIN
HKCIEPUMEHT, MCCIIEJOBAHUE 110 YCTAaHOBIECHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00BEKTa, SIBICHHS, MPOIECCa, BBIABICHHIO 3aBUCHMOCTEH MEXIy OOBEKTaMH,
SBJICHUSMH, MPOIIECCAMH; CaMOCTOSTEIbHO (opMynupoBaTh OO0OOWICHUS |
BBIBOIbI 110 PE3YJIbTaTaM MPOBEAEHHOIO HAOJIOJCHHUs, UCCIEI0OBAHNS, OLICHUBATh




JIOCTOBEPHOCTh ~ TOJYYEHHBIX  PE3yJbTaTOB, BBIBOJOB U  OOOOIICHMIA;
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 JJid PpCIICHHUA 3a/ladu, BBI6I/IpaTB I/IH(bOpMaI_[I/IIO N3 HUCTOYHUKOB pa3JINYHBIX
THUIIOB, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HUH(DOPMALIUIO
pPa3NIMYHBIX BHJIOB M (OPM TPEACTABICHUS; CTPYKTYPHpPOBAaTh HH(OPMAIHIO,
HPEJICTABIATD €€ B pa3MyHbIX (GOpMax, HLUTFOCTPHUPOBATH rpadHuecKu; OLICHUBATh
Ha/I&KHOCTh MH(POPMAIIUH TI0 CAMOCTOATEIBHO CPOPMYIUPOBAHHBIM KPUTEPUSIM,
c(OPMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

MP 04

KoMMyHHKaTHBHbBIE YHUBEPCAJIbHBIC YU€OHBIE ICHCTBHS:

BOCIIPUHUMATh M (OPMYJIUPOBaTh CYXKJIEHHS B COOTBETCTBHM C YCIOBHSIMHU U
[EeNsIMU  OOILIEHMS, SICHO, TOYHO, TPaMOTHO BBIpaKaTh CBOI TOYKY 3pEHHUS B
YCTHBIX U NHMCbMEHHBIX TEKCTaX, JaBaTh IOACHEHMS II0 XOAYy pELICHUA 3aJauu,
KOMMEHTHPOBATh IOJYUYECHHBIN PE3yNbTaT; B X0A€ 00CYKICHHUS 3a/1aBaTh BOIIPOCHI
[0 CYIIECTBY OOCYX/JaeMOi TeMbl, IPOoOIeMbl, pelaeMoil 3a1auu, BbICKA3bIBATh
WJEY, HalEJICHHbIE HA IIOMCK pEUICHUS, CONOCTABIITH CBOM CYXKICHHS C
CYXJIEHUSIMH JIPYTUX YYaCTHUKOB JIMAJIOra, OOHAPYKHUBATh PA3JIMYUE U CXOJCTBO
MO3HIINH, B KOPPEKTHOH (opme (HOpMYIHPOBATH PAa3HOTIACHS, CBOM BO3PAKCHHUS;
IPEACTABIIATh PE3YJIbTAThl PELICHUSA 3aJadd, OKCIIEPUMEHTA, HCCIECI0BaHMUs,
IIPOEKTa, CaMOCTOATENBHO BBIOMpATh (hopMaT BBICTYIUIGHUS C Y4€TOM 3ajad
IPE3EeHTAlMU U OCOOCHHOCTEH ayAUTOPUH.

MP 05

Camoopranusanus:

COCTABJIATh IUIAH, aJTOPUTM PEIICHHs 3aJadd, BBIOUPATh CHOCOO pEHICHUs ¢
YUETOM UMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATH BAPHAHTHI PEHICHUI ¢ y4ETOM HOBOM WH(MOpMaIIUU.

MP 06

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEIIEKT:

BJIAJICTh HAaBBIKAMU I103HABATENbHOU pe(IeKCHH KaK OCO3HAHUS COBEpIIAEMBIX
JNEHCTBUI M MBICIUTENBHBIX IPOLIECCOB, MX PE3yJbTaTOB, BIAAETh CIHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MIPOLIECCA U PE3YJIbTATA PEIIEHUST MaTEMaTHYECKON
3a/la4M; MpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpU pEIIEHUU
3aJaui, BHOCUTh KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
JAHHBIX, HAWJEHHBIX OLIMOOK, BBISIBIEHHBIX  TPYIHOCTEW;  OLIEHHWBATH
COOTBETCTBUE pE3yJIbTaTa LENU U YCIOBUSAM, OOBSICHATH MPUUYMHBI JTOCTHKEHHUS
WIM HEJOCTH)KEHUS pe3yJbTaToOB JEeATEIbHOCTH, HaXOAWTh OUIMOKY, JaBaTh
OLIEHKY TPHOOPETEHHOMY OIBITY

MP 07

CoBmMecTHas OeITEIbHOCTD:

NOHUMAaTh M HCHOJb30BaTh IPEUMYILECTBA KOMAaHIHOW M WHAWBUAYyaJIbHON
paboTBl TpHM pemieHuH y4eOHBIX 3a1ad, MPUHUMATh I[elb  COBMECTHOM
JeSITebHOCTH, TUIAHUPOBATh OPTraHU3aAIMI0 COBMECTHOW pPabOThI, paclpenessTh
BUJIBI paboOT, JOTOBapHWBATHCSA, OOCYXKIaTh TIPOLECC M Pe3yiabTaT padoTHI,
000011aTh MHEHHUS HECKOJIbKHMX JIIOJIed; Y4acTBOBAaTh B TIPYMIOBBIX (hopMax
paboTsl (0OcykaeHUs,, 0OOMEH MHEHHM, «MO3TOBBIE IUITYPMbD) U UHBIE), BHITIOIHSTh
CBOI0O 4acTh pabOTHl M KOOPAWHUPOBATH CBOM JAEHUCTBHUS C JIPYTMMH YiICHAMHU
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 JIeCATUYHAs NPOOb, MPOIEHTHI, BBIMOIHATH apuPpMETHUCCKHE
onepaldd C pPAUMOHAJbHBIMM W JECUCTBUTEIBbHBIMH YHWCIIAMH; BBIIOJIHATH
pUOJIMKEHHBIE BBIYUCIICHUS, UCTIOIB3YS MPAaBUIA OKPYTJICHUS, IeJIaTh MPUKUIKY
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U OLICHKY pe3yJbTaTa BBIYMCIICHHUN; ONEPUPOBATh MOHATHAMU: CTEIIEHb C LEJIBIM
nokaszaresjeM, CTaHAapTHas (opMa 3amucH JEHCTBUTENBHOTO 4YHCIA, KOPEHb
HaTypaJlbHOM  CTENEHH, HUCHONb30BaTh  MOAXOJAIyr0  (opMy  3amucu
JEHCTBUTENBHBIX YHUCEN JUIS PEIIEHUs IMPAKTUYECKUX 3a7ady M NPEICTABICHUS
JaHHBIX; ONEPUPOBATH INOHATHUAMU: CHUHYC, KOCHHYC U TaHI'€HC IPOU3BOJIBHOTO
yIiia, WUCHOJb30BAaTh  3alUCh  HPOHM3BOJIBHOTO  yriia d4epe3  oOpaTHbIe
TPUTOHOMETPUUYECKHE (PYHKIMHONEPUPOBATh IHOHATUSAMHU: HATypalbHOE, LEN0oe
YKCJI0, UCII0JIb30BATh MIPU3HAKU JEIMMOCTH LIEJIbIX YMCEIN, PA3JIOKEHHE YHhClia Ha
IIPOCTBIE MHOXHUTENN IS PEIICHUs 3a7ad; ONEepPUpOBaTh NMOHATHEM: CTECIECHb C
pallMOHATIBHBIM  TIOKA3aTelieM; OINEPUPOBATh TMOHSATHAMHU: JIOTapupM 4YHcia,
JIECATUYHbIE U HATYypaJIbHbIE JOrapU(PMBbI.

I1P6 02

YpaBHEHHMs U HEPABEHCTBA: OIIEPUPOBATH TOHATUAMM:

TOKJIECTBO, YPAaBHEHHE, HEPABEHCTBO, LIEJI0E€, PAlMOHAIBbHOE, UPPALUOHAIBHOE
YpaBHEHUE, HEPABCHCTBO, TPUIOHOMETPUYECKOE YPAaBHEHME,  BBIIOJIHATH
npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKCHUM " pemarb
TPUTOHOMETPUYECKHE  YPAaBHEHUS;  BBINOJHATH  NPEOOpa3OBaHHUA  IIETIBIX,
pallMOHAIBHBIX W UPPALMOHAIbHBIX BBIPDAKEHUN M pPEIIaTh OCHOBHBIC THIIbI
LEJbIX, PAMOHAJIBHBIX U HPPALMOHAJIbHBIX YPAaBHEHUNM U HEPABEHCTB; IPUMEHSTh
YPaBHEHHs M HEPABEHCTBA ISl PEIICHUS MAaTEMaTU4YeCKUX 3a7ad M 3a1ad M3
pa3IuYHbIX OOJlacTell HAayKM M pPEaJbHOM >KM3HH; MOJEIUPOBATH pEAJbHBIC
CUTyallUd Ha S3bIKEe aJreOpbl, COCTABIIATh BBIPAXKEHUS, YpaBHEHHs, HEpaBEeHCTBA
[0 YCIIOBHUIO 3aJa4yd, MCCIEAOBATH IIOCTPOCHHBIE MOJENH C HCIOJIB30BAHUEM
anmapara anreOpbl. NPUMEHSTh CBOMCTBAa CTENEHU s MpeoOpa3oBaHMs
BBIPAKECHUI, OIIEPUPOBATH MOHATUAMU: [T0KA3ATEIBHOE YPABHEHNE U HEPABEHCTBO,
pelaTe OCHOBHBIE THIIBI IIOKA3aTEJIbHBIX YPAaBHEHWHM M HEPABEHCTB; BBIIOJIHATH
npeoOpa3oBaHUsl  BBIPAKEHH,  COAEpKALIMX  JIoTapu(MbI,  OIMEepHUpPOBATH
HNOHATUAMM: JIOTapu(MUUECKOe ypaBHEHHE W HEPaBEHCTBO, pellaTb OCHOBHBIE
TUIBl  JIOTApU(PMUYECKMX YpAaBHEHHH W HEPABEHCTB; HAaXOAWUTh pEIICHUs
IPOCTEHIINX TPUTOHOMETPUUYECKUX HEPABEHCTB; OIEPUPOBATH IOHATUSIMHU:
CHUCTEMa JINHEMHBIX YPAaBHEHHUN U €€ pelieHue, UCIO0JIb30BaTh CUCTEMY JIMHEMHBIX
YPaBHEHHUH Ul pELICHUs NMPAKTUYECKUX 3a7ad; HAXOJUTh PEUICHMs MPOCTEUIINX
CUCTEM UM COBOKYIHOCTEH pPAlMOHAIBHBIX YPaBHEHHH M  HEPABEHCTB;
MOJIEIUPOBATh pealbHble CUTYallUH Ha SA3bIKE aIreOphl, COCTABIATH BBIPAKCHMS,
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 3aJa4d, MCCIECI0BATh
IIOCTPOCHHbIE MOJIENIH C MCII0JIb30BAaHUEM alIapara ajareopsbl.

I1P6 03

@yHKIMY U TpadUKH:

ONEepUpOBATh MOHATUAMM: (YHKLUSA, CIOCOOBI 3agaHMs (QYyHKIUH, 00JacTh
ONpeseNieHuss U MHOXECTBO 3HaueHUH QyHKuMM, rpaduk (QyHKIHH, B3aUMHO
oOpartHble (QYHKIMH; ONEPUPOBATh MOHATHIMHU: YETHOCTh U HEYETHOCTD (PYHKIUH,
HyTu (QYHKIUH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA; MCIIONb30BaTh TrpapuKu
GyHKUMH IS pelleHus] ypaBHEHMH; CTPOMTh M YMTaTh TpadUKd JIMHEHHON
GyHKIMM, KBaApaTUYHON (DYHKIUHU, CTETIEHHON (YHKIMM C LIEJIbIM MOKa3aTeleM;
UCTOJIb30BaTh rpaduku GyHKIMHA A UCCIeIOBaHMS MPOLIECCOB U 3aBUCUMOCTEH
OpU pEelIeHWH 3aJady U3 JIPYruX Yy4eOHBIX NPEAMETOB W pPEaJbHOM IKU3HU,
BbIpakaTh  (opMyJaMHM  3aBHCHUMOCTH  MEXIy  BEJIMYMHAMM.ONEPHPOBATH
MOHATUSIMM: TIepUoAnYecKas (PYHKIHS, MPOMEXKYTKH MOHOTOHHOCTH (DYHKIUH,
TOYKHU KCTpeMyMa (YHKLMHU, HauOoJbIllee U HAaUMEHbIIee 3HaYeHUsI (PYHKIIUN Ha
IMPOMEXKYTKE, HCIIOJIIb30BaTh MX JJIS HUCCiIeNoBaHUs (YHKIUHU, 3aJaHHON
rpaduKom; OIIepupOBaTh MOHATHSIMHU: rpaduku II0Ka3aTeNNbHOM,
jgorapu(pMUUEcKOl U TpPUTOHOMETpUYECKUX (YHKIMHA, H300paxaTb HX Ha
KOOpJAMHATHOM IIJIOCKOCTM M UCIHOJb30BaTh JUISl PELICHHUsS YypaBHEHUN U
HEpaBEHCTB; M300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaUKU JIMHEHHBIX
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YPAaBHEHUN M HCIOIb30BaTh MX Ul PEIICHHS CHUCTEMBI JIMHEWHBIX YPAaBHEHUM;
UCIONIb30BaTh Tpaduku (GYHKIUN AJ UCCICTOBAHUS MPOIECCOB 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
OpoTpeccuy;  3ajJaBaTh  IOCJIEJOBATEIBHOCTH  PAa3IMYHBIMH  CIOCOOAMH;
UCIIOJIb30BaTh CBOWCTBA IOCJIEAOBATEIBHOCTE M IpOrpeccuit i pelleHus
peasIbHBIX 3a/1a4 IPUKIIAJHOTO XapaKTepa.oneprupoBaTh NOHATUSIMU: HETIPEPbIBHAS
(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 JJISI MCCIEAOBAaHUS (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI, NMPUMEHATh Pe3yJbTaThl MCCIEJOBAHUSA K IOCTPOEHHUIO I'pa(HKOB;
UCIOJIb30BaTh IPOU3BOJHYIO Ul HAXOXKJIEHUS HAWIYYllIero peuieHus B
IPUKIAJHBIX, B TOM YHCIIE COLMAIbHO-IKOHOMHUYECKHUX, 3a/a4ax; ONEpUpOBaTh
HNOHATUSIMM: TE€pBOOOpa3Has W HHTErpajg, IOHMMATh TE€OMETPUYECKUN U
¢u3nueckuil CMBICT MHTErpajia; HaxOAMTh IEpPBOOOpa3HbIE 3IIEMEHTAPHBIX
(GyHKIMHE, BBMUCHATH HHTErpan Mo ¢opmyne Hprotona—JleiiOHuna; pemars
NPUKJIAJHBIE 33]]aud, B TOM YHCJE COLMAIbHO-?KOHOMHYECKOIO U (PU3HMUECKOTO
XapakTepa, CpeCTBAMHU MaTEMaTHUECKOI0 aHAJIN3a.

I1P6 05

MHoOXkeCTBa U JIOTHKA:

ONEpPUPOBaTh  IOHATHSAMM: MHOXECTBO, OIEpallMM  HaJd  MHOKECTBAMH;
UCIIOJIB30BaTh TEOPETUKO-MHOXXECTBEHHBIN ammapar Uil OIHCAaHUS peabHBIX
IIPOLIECCOB U SIBICHUN, NPU PEIICHUU 3aJad U3 APYTruX Y4eOHBbIX IMPEIMETOB;
OIIEPUPOBATH NMOHATUSAMHU: OIIPENEICHUE, TEOPEMA, CIEACTBUE, 10KA3ATENbCTBO.

I1P6 06

OTIEpUPOBATH MTOHSATUSIMU:
TOYKA, MpsAMasi, IIOCKOCTh; MPUMEHATh aKCUOMBI CTEPEOMETPUM U CIEACTBUSA U3
HUX TP PEIIEHWH TEOMETPUYECKMX 3a/ad; ONepUpOBaTh TMOHITHIMHU:
NapayieIbHOCTh M NEPHEHAMKYJISIPHOCTh  HPSIMBIX U IJIOCKOCTEH;
KJIacCU(PUIIUPOBAaTh B3aUMHOE PACIHOJIOKEHHE TPSIMBIX U 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
MOHSTUSAMM: MHOTOI'PaHHUK, BBIITYKJIBIM M HEBBITYKJIBI MHOTOTPAHHUK, JIEMEHTBI
MHOTOTPaHHHMKA, MPAaBWJIbHBIII MHOTOTPaHHHK; pAaclO3HAaBaTb OCHOBHBIE BUIbI
MHOTOTPAaHHHUKOB (MMPaMUAa, MpHU3Ma, MPSMOYTOJbHBIA Mapajuienenunen, Kyo);
KJIacCCU(UIIMPOBAaTh MHOTOTPAHHUKH, BBIOMpAas OCHOBaHUS Ui KiacCU(UKALUN
(BBIYKJIBIE W HEBBIMYKIblE MHOTOTPAHHUKHU, MPAaBUIbHBIE MHOTOTPAaHHUKH,
npsiMble M HaKJIOHHBIE MPU3MBI, MapajlieenuIe/bl); OneprupoBaTh MOHATUIMU:
CeKyllas IUIOCKOCTb, CEYEHHWE MHOTOIPAaHHHMKOB; OOBSACHATH  MPHHILMUIIBI
MOCTPOCHUS ~ CEYEHWH, HCIONb3ys METOA  CIIEJOB; CTPOUTh  CEUEHUs
MHOTOTPaHHUKOB METOJIOM CJIE/IOB, BBIIIOJIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKH 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 MATECMATUUYCCKUX 3a1a4 HAa BBIYUCIICHUC paCCTOﬂHHf/'I 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 aJITOpUTMaM, NPHUMCHSIA HM3BCCTHBIC aHAJIWUTHUYCCKUC
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METOABI IPU PEUICHUU CTAHAAPTHBIX MAaTeMAaTHMYECKUX 3aJa4 Ha BBIYHUCIEHUE
YIJIOB MEXAY CKPEIIMBAIOIIMMUCS IPSMBIMUA, MEXKIY INPSIMOHM M IUIOCKOCTBIO,
MEXAY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB;

ITP6 09

BBIYUCIIAATE OOBEMBI W IUIOIIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
nupaMmja) ¢ TOpUMEHEHHEeM (GOopMyJ, BBIYUCIATH COOTHOLICHHUS MEXAY
IUIOINAASIMU [TOBEPXHOCTEH, 00bEMaMH 1MOT00HBIX MHOTOI'PAaHHUKOB; OIIEPHPOBATH
MOHATUSAMU: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP, OCh U IUNIOCKOCTh CUMMETPHH,
[IEHTP, OCh M IUIOCKOCTh CUMMETpHH (UTYpHI; M3BJIEKaTh, NMPeoOpPa3OBBIBATh U
UHTEPIPETUPOBATh HMH(GOPMALMIO O MPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHUX
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;IPUMEHSITh MPOCTEHIINe MporpaMMHBIE CpEICTBA U
AJNIEKTPOHHO-KOMMYHUKAIIUOHHBIE CHUCTEMbl IPU PEHICHUH CTEPEOMETPUUYECKUX
3a[a4;IPUBOANTH IMPUMEPhl MAaTeMaTUYECKHUX 3aKOHOMEPHOCTEH B MHpuUpole U
JKU3HH, PACIIO3HABATh IMPOSIBICHUE 3aKOHOB T'€OMETPUH B HMCKYCCTBE;IIPUMEHSThH
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 C  HCIOJIb30BAaHUEM
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, KOHHNYECCKas IMOBCPXHOCTD,
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 MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBaHUE
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, BIIMCAaHHBIK 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 PYKH U C IPUMEHEHHEM MPOCTBIX 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, MpPeACTAaBICHHYIO Ha YepTekax U
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;
ONEepUpPOBaTh TMOHATUSAMHU: JAEKApTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOD,
MOJZlyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpAa, YIOJd MEXIY
BEKTOPAMH, CKaJIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHApHbIE
BEKTODPBI; HAXOAUTh CYMMY BEKTOPOB M IPOM3BEJIEHHE BEKTOpAa Ha YMCIIO, Yroj
MEXJly BEKTOpaMH, CKaJspHOE MPOM3BEIEHUE, PacKiIaJbIBaThb BEKTOpP MO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM;

I1P6 13

3aJaBaTh MJIOCKOCTh YpaBHEHUEM B JEKapTOBOIl cHCTeMEe KOOpAUHAT; IPUMEHSThH
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
NPUMCHCHHE 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 TAONWIBI M JHArpamMMbl; ONEPHPOBATH MOHSATHUSAMHU: CpEIHEE
apudMeTHUecKoe, MeAuaHa, HauOoIbllIee, HAMMEHBIIEEe 3HAueHHWE, pa3Max
MacCHBA YHCJIOBBIX JIaHHBIX; OMIEPUPOBATH MOHATUSIMHU: CITYJAWHBINA IKCIEPUMEHT
(omBIT) M ciayyaiiHOE COOBITHE, AJIEMEHTAPHOE COOBITHE (JIEMEHTApPHBIM HCXO)
CIIy4aifHOTO OTIBbITA, HAXOAWTH BEPOSTHOCTH B OMNBITaX C PABHOBO3MOXKHBIMHU
CIIy4allHBIMU COOBITHSIMH, HAXOJWTh W CPAaBHUBATh BEPOSITHOCTH COOBITHH B
W3YYCHHBIX CIYYalHBIX JKCIIEPUMEHTAX; HAXOAUTh U (HOPMYIHPOBATH COOBITHS:
nepeceueHre M OOBEIWHEHHE JaHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE
JAHHOMY COOBITHIO, TTOJIH30BATHCS UarpamMmmamu Ditiepa u GOpMYIION CIOKEHUs
BEPOSTHOCTEH TMPU PEHICHUM 3a/ad;, OIEPHPOBaTh IMOHATUSAMHU: YCIOBHAs
BEPOSATHOCTh, HE3aBUCHUMBIC COOBITHS, HAXOJUTh BEPOSTHOCTH C ITOMOIIBIO
NpaBUia YMHOXCHHUS, C TOMOINBIO JIepeBa CIIy4alHOTO OIbITA; MPUMEHSThH
KOMOMHATOPHOE TIPAaBUJIO YMHOXEHHUS TIPU PEIICHUW 3a7ad; OIEepUPOBATH
MOHSATHUSIMH: WCIBITAHHE, HE3aBUCUMBIC HCIIBITAHUS, CEPUsl UCIIBITAHUH, yCIeX U
Hey/Ja4a, HaXOAUTh BEPOSTHOCTH COOBITUH B CEpUM HE3aBHCHUMBIX HUCIBITAHUH JIO
NIEPBOTO yCIeXa, HAXOIUTh BEPOSTHOCTH COOBITHI B CEPUU UCTIBITAHUN bepHyum;
OTIEPUPOBATH MOHATHUSAMH: CIyYaiiHas BEJIMYWHA, PACIPEICICHUE BEPOSTHOCTEH,
JiarpaMMa pacrpe/ieICHHUSI.

I1P6 15

CPaBHUBATh BEPOATHOCTU 3HAYCHUM CIIy4alHOW BEJIMYMHBI IO PACIPEICICHUIO
WIM C TIIOMOIIBIO JHarpaMM; OIEpPUpPOBaTh IOHATHEM MaTeMaTH4eCKOIO
0’KMJIaHWsI, TIPUBOJUTH IPUMEPHI, KaK IPUMEHSETCS MAaTEMaTU4YECKOE OKHJAHUE
CIIy4yallHOM BEJIMYMHBI HAXOAUTh MATEMATHYECKOE OXXHUIAHHWE I10 JaHHOMY
paclpesieNieHuIo; MMETb IPEACTaBICHUE O 3aKOHE OOJIBIIMX 4YHCEl; HMETh
IIPEACTABICHUE O HOPMAJILHOM PaclpeeICHUU

IIK 2.3.

OuenuBath u o0OecnieunBaTh SKOHOMHUYECKYIO 3¢ (HEeKTUBHOCTh
IIPOU3BOJICTBEHHOTO ITPOLIEcCca KaK B LIEJIOM, TAK M HA OTJEJIbHBIX Talax.

I1K 3.1.

OdopMIISATh TEXHOJIOTHYECKYIO TOKYMEHTAIIMIO.

Kon n
HAUMEHOBAHHUE
(popmupyembix
KOMIIeTeHIHii

Pe3y.]'ll)TaTbl OCBOCHUA NUCHHUITINHDBI

JInunoctHbie (JIP) m meTanpenmernbie

(MP) Hpeamernsbie (ITP)

OK 01.

JIP 8.1 - JIP 8.9; I1P6 01 - I1P6 15;
MP 01, MP 02;

OK 02.

JIP 6.3, JIP 6.6, JIPB 6.8, JIP 8.1 - JIP 8.7, I1P6 01 - I1P6 15;
JIP 8.9;
MP 01, MP 02, MP 03;

OK 03.

JIPs 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | IIP6 01 - ITPO 15;
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.

JIPB 6.11; ITP6 01 - ITPG 15;
MP 01;

I1K 2.3.

JIP 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | I1P6 01 - [1P6 15;
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JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06

JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | IIP6 O1 - [1P6 15;
IIK 3.1 JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06

2. CTpyKTypa M coiep:kaHHne 001e00pa3oBaTe1bHON AU CHUIIIMHBI
2.1. O0beM JUCHUIINHBI U BUbI y4eOHOH padoThI

Bup yuyeoHoii padoTbl Oovem 6 uacax
O0beM 00pa3oBaTeIbHON IPOrPaAMMBI AUCHUIIIMHBI 277
B T.4.
1. OcHoBHOE coaep:kaHue 171
BT. 4..
TeopeTuyeckoe o0ydeHue 34
IIPAKTUYECKHE 3aHITHS 109
KOHTPOJIbHBIE PaOOTHI 22
2. [IpodeccuoHaILHO OPEHTHPOBAHHOE COlep:KaHUe (Co/lep:KaHue 100
NPUKJIATHOTO MOIYJIs1)
BT. U.:
MPAKTUYECKHUE 3aHATHSI 100
Koncyabranun 8
IIpomeskyTouHas arTecTauus (IK3aMeH) 4
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2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIIMHBI

Conep:xxanue yuye0HOro marepuasa (0CHOBHOe 1 MpPodeccHoHAIbHO-

HaumenoBanme pa3jaesioB . Oo0bem dopmMupyemblie
" Tem OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHUS, TPUKJIATHOM 4aCOB KOMITETCH I
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OcHoBHoOe coJep:kaHue
Pa3nen 1. IloBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 22
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 14
IIpogpeccuonanvrno-opuenmuposannoe cooepicanue
Tema 1.1 Cooepotcanue yuednozo mamepuana. OK01-OK04
Lenv u 3a0auu | basoevie 3mamus u ymeHuss no mamemamuxe 68 NPOPECCUOHANbHOU U 8 OK09 ’
mMamemamuxu npu | N08CeOHe8HOll 0essmenbHOCHI. K 2 3
oceoenuu cneyuanrohocmu | Ilpakmuyeckue 3ansamus): K 3' 1'
1. lenv u 3a0auu mamemamuxu npu 0C60eHUU CNEeYUAIbHOCMU 2 '
IIpogpeccuonanvro-opuenmuposannoe cooepaircanue
Tema 1.2 Hamypanvhvie u | Codeporcanue yuedHo20 mamepuana: OK01-0K04
yenvle uucna 6 3adavax uz | Hamypanonvie u yenvie uucna 6 3adauwax u3 peanvHou dwcuzuu. Ilpusnaxu OK09 ’
PeanvbHOU HCUZHU 0eUMOCU YeNblX Yucel K 2 3
Ilpakmuueckue 3anamusi: K 3' 1'
1. Hamypanvhule u yenvie uucias 3a0auax u3 peaibHol HCUusHu 2 '
Tewma 1.3 MuoxecTBa Conep:xanue yueOHOro MarepuaJa;
MHoxecTBO, omepauuu HaJx MHoXecTBamu. [luarpammel  Olinepa—BeHHa. OK01-OK04
MHOXECTBO pallMOHAJIBHBIX YUCEIL. OK09 ’
[IpakTrueckue 3aHATHS: '
1. MHOXecTBa 2
2. lnarpammsl Ditnepa—Benna 2
IIpogheccuonanvro-opuenmuposannoe cooepircanue
Tema 1.4 UYucnosvie u | Cooeprcanue yuedbHozo mamepuana:. OKO01-OKO04,
npoyenmuule gviuucienus | ObvikHOGeHHble U decamuyHble OpobU, NpoyeHmsvl, OecKOHeuHble NepuoouyecKue OKO09.
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opobu. Apugpmemuueckue onepayuu ¢ payuOHAIbHbIMU YUCIAMU, NPEOOPA30BAHU
yucnosvix  gvipadcenuti. Ilpumenenue Opobeu u npoyeHmog 0 peutenus
NPUKTIAOHBIX  3a0a4 U3 PA3IUYHLIX OMpAciell 3HAHUL U PeanrbHOU  JHCUSHU.
Heticmeumenvnvle  uucna.  Payuonanvmeie u  uppayuonanvHvle  yucid.
Apugmemuueckue onepayuu c OeticmeumenvHoimu wuciamu. Ilpubnusicénnvle
8bIUUCTICHUSA, NPABUILA OKPY2IeHUsl, NPUKUOKA U OYEHKA Pe3YIbmama 8bl4UCIeHUl.

Ipaxmuueckue 3anamusi:
1. Jeiicmeumenvhusie u payuonanibHule yucia
2. IIpoyenmul

IIK 2.3.

IIpogpeccuonanvro-opuenmuposannoe cooepicanue

Tema 1.5 Vpaeuenus u

Cooepotcanue yuednozo mamepuana.
Toorcoecmsa u modscoecmeennvle npeobpa308anus. YpasHenue, KOpeHb YPAGHEHUsL.

HepaseHcmea
i Hepasencmeo, pewenue nepasencmea. Memoo unmepeanos. Pewenue yenvix u OKglléggK 04,

OpOOHO-PAYUOHANLHBIX YPAGHEHUU U HEPABEHCME K 2 3
Ipaxmuueckue 3ansamusi: K 3' 1'
1. Pewenue ypasnenuti '
2. Pewenue nepagencmas

Tewma 1.6. Conep:xanue yueOHOro MarepuaJa;

[TocnenoBarenbHOCTH ITocnenoBarenbHOCTH, CHOCOOBI 3alaHUs TMOCIeAOBaTeNbHOCTEH. MOHOTOHHBIE

U TIPOTPECCUH MOCNIEI0BATENbHOCTU.  Apudmernyeckass U TeOMETpUYEecKass  MPOrpecCuu.
beckoneuHo yoObIBatomas reomerpuueckas mnporpeccus. CymMma OGECKOHEYHO OKO01-OKO04,
yObIBaroleil reoMeTpuyeckor mporpeccur. dopmyna CIOXKHBIX TPOIEHTOB. OKO09.
Hcnonp3oBaHue mporpeccuu JUisli PELIEHUs pPEalbHBIX 3a4ad  MPHUKJIAJIHOTO
Xapakrepa.
[IpakTudeckue 3aHITHS:
1. [locnenoBaTeabHOCTH U MPOTPECCHH

IIpogeccuonanvro-opuenmuposantoe cooepicarue

Tema 1.7 Ilpocpeccus 6 | Codepacanue yuednozo mamepuana.

npogeccuonanvbHbvix Ilocneoosamenvnocmu, cnocodwvl 3a0anusi nociedosamenvhocmeti. MonomoHmubie OK01-0K04

3a0auax nocnedosamenvHocmu.  Apugmemuueckas u  2eomempuueckas — npoOPeccuul. OK09 ’
beckoneuno yowisarowas ceomempuueckas npoepeccus. Cymma 6ecKoHeuHo HK2?;
yovigarowel eceomempuyieckoli npozpeccuu. DPopmyna ClLONCHLIX NPOYEHMOB. K 3'1'

Hcnonvsosanue npocpeccuu O0nsi  peuwleHUss peanibHulX 3a0a4  NPUKIAOHO20
xapaxkmepa.
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Ipaxmuyeckue 3anamusi:
1. Ucnonvzosanue npoepeccuu 05 peuieHus npuKkiaonsbix 3a0a4

KoHntposbHast pabota Nel (BXOIHOM KOHTPOJIb)

Pa3nes 2. CtenenHasi QyHKIUsI, KOPEHb N-0ii CTENEHU

30

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

10

Tema 2.1

OyHKIMS, CHOCOObI
3aJaHus (hyHKIHIH.
CgoiicTBa GyHKIIUH

Copep:xaHue yueOHOI0 MaTepuaa;

OyHKIUA, crmocoObl 3amanus (yHKuuH. B3ammuo oOpatHbie ¢yHKIuU. ['paduk
¢ynkuuu. OOnacTh ONpenesieHus] W MHOXECTBO 3HaueHuil ¢ynkimu. Hymu
¢bynknuu. [IpoMexxyTku 3HaKONOCTOSIHCTBA. UETHBIC M HEYETHBIC (DYHKIINU.

TeopeTnueckue 3aHATHS:
1. OyHkms

[IpakTHyeckue 3aHATHS:
1. B3aumHO oOpaTHbIe GYyHKIUU
2. CpoiicTBa pyHKIIUU

OKO01-OKO04,
OKO09.

Tema 2.2
Crenennass ¢yHKIus, ee
CBOMCTBA

Conep:xanue yueOHOro MarepuaJa;

CrenenHass (QyHKUMS C HaTypajdbHBIM M LeJbIM Moka3aTeneM. EE cBoiicTBa u
rpajpuxk. CreneHb ¢ palMOHalIbHBIM IOKazareneMm. (CBOHCTBAa  CTEHEHH.
ITpeoOpa3oBaHue BbIPAXKEHHUN, COAECPIKAIMX PAIIMOHAJIbHBIE CTETIEHH.

TeopeTnueckue 3aHATHS:
1. CrenenHas ¢pyHKIHUs, €€ CBOWCTBA

[IpakTrueckue 3aHATHS:
1. I'paduk creneHHoit GpyHKIMM
2. CteneHp ¢ palMoHAIBHBIM MTOKa3aTeIeM

OKO01-OKO04,
OKO09.

Tema 2.3
ApudpmeTnueckuili KOpeHb
N-0oM cTEeIeHU

Coaeprxanue y4eOHOIro MaTepuasa;

ApudmeTnueckuil KOpeHb HaTypalbHOU creneHu. JlelicTBusa ¢ apudmMeTnyecKuMu
KOpHSIMH N—OW cTeleHU. PemeHue uUppalMOHAIbHBIX YPaBHEHUN M HEPABEHCTB.
CaoiicTBa 1 rpauK KOpHsI N-OM CTENEeHH.

Teopernueckue 3aHATHA:
1. Apudpmernueckuil KOpeHb

[IpakTnyeckue 3aHsITHS:

1. IIpeo6pa3oBaHue BbIpaXeHUI ¢ KOPHIMH N-0i CTEEHH
2. Perienue uppanmoHanbHbIX ypaBHEHUH

3. Pemrenune upparnmoHanbHBIX HEPABEHCTB

N

OKO01-OKO04,
OKO09.
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IIpogheccuonanvro-opuenmuposannoe cooepicanue

Tema 2.4 Cooepotcanue yueonozo mamepuana.
Cmenennas @ynkyusa 6 | Cmenennas @yukyu, eé ceoucmea u ecpagux. CmeneHvb ¢ payuOHAILHLIM
npogeccuonanvroll noxazamenem. Ceoticmea cmenenu. lIpeobpasosanue vipadicenuil, cooeprcaujux
desmenvbHoOCMU payuonanivhvie cmeneHu. /leticmeus ¢ apugpmemuyeckumu KOpHAMU N—oli cmenexu.
Pewenue uppayuonanvuvix ypasuenui u nepagencms. Ceolicmea u epapux KOpHs.
N-ou cmenenu. OKglléoogK 04,
Ipaxmuueckue 3anamus: K 2 3
1. Keaopamuunas ¢pynkyus 6 NPUKIAOHbIX 3a0a4ax 2 K 3' 1'
2. CmenenHnvle npeobpaz06aHus 8 NPUKIAOHbIX 3a0a4ax 2 '
3. Uppayuonanvuvie ypagrenus 6 NPUKIAOHLIX 3a0a4AX 2
4. Texcmosvle 3a0auu ¢ NPoghecCuoHaAIbHLIM COOEPAHCAHUEM 2
5. I'pagpuueckoe pewrenue npukiaouvix 3a0a4 2
KoHTposibHast pabota 2
Pa3nea 3. [loka3zareabHasi QyHKIMS 16
Ilpogpeccuonanvrno-opuenmuposannoe cooeprcanue 6
Tewma 3.1 Conep:xanue yueOHOro MarepuaJa;
[lokazarenpHas ¢yHkuus, | [lokazaTenbHble ypaBHeHUs U HepaBeHcTBa. [lokazarenbHas QyHKUus, €€ cBOWCTBa
ee cBoiicTBau rpadux U rpaduK. OKO01-OK04
Teopernueckue 3aHATHA: OK09 ’
1. Iloka3arenbHas (QyHKIHNS, €e CBOWCTBA 2 '
[IpakTrueckue 3aHATHS:
1. Iloka3arenbHas (QyHKIHUS, ee rpaduK 2
Tema 3.2 Conep:xanue yueOHOro MarepuaJa;
Pemenne mnoxa3zatenbHbIX | [TokazaTenbHble ypaBHEHUS] M HEPABEHCTBA. OK01-OK04
YpaBHEHUI U HEPABEHCTB [IpakTrueckue 3aHATHS: OK09 ’
1. Pemenue noka3aTenbHbIX YpaBHEHHHA 2 '
2. Penrenune nokasaTelbHBIX HEPABEHCTB 2
IIpogeccuonanvrno-opuenmuposantoe cooepxcarue
Tema 3.3 Cooepocanue yuebnozo mamepuana:. OK01-0K04,
llokazamenvuas ¢ynxyus | [loxazamenvnvie ypasuenus u Hepasencmsea. Ilokasamenvuas Qynukyus, eé 0KO09.
6 NPUKTIAOHBIX 340aYax ceoticmea u 2pagux. K 2.3.
Ipakxmuyeckue 3anamus: MK 3.1
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1. Ilokazamenvras (hyHKyus 6 NPUKIAOHLIX 3A0AUAX. 2
2. [loxkazamenvHvle ypasHeHus 8 NPUKIAOHbIX 3A0aYax 2
3. I paguueckoe peuternue npukiaousvix 3a0a4 2
KonTponpHas pabora 2
Pasnen 4. Jlorapudmpl. Jlorapudpmudeckasi pyHkums 20
Ilpogheccuonanvno-opuenmuposannoe codeprcanue 4
Tema 4.1 Conep:xanue y4yeOHOro MaTepuaJa:
Jlorapudm yucna. Jlorapudm umcna. [lecstuunple u HaTypaibHble norapudmsl. [IpeoOpa3zoBanue
BBIPXEHUI, COIepIKAIUX JIOTapHU(PMBI.
Teopernueckue 3aHATUA: OKO01-OK04,
1. Jlorapudm 2 OKO09.
[IpakTudeckue 3aHITHSL:
1. CpoiictBa norapudma 2
2. [IpeobpazoBaHre BEIPAKECHHM, COACPIKALTUX JIOTapru(PMbI 2
Tema 4.2 Conep:xanue yueOHOro MaTepuaJa;
Jlorapupmuueckas Jlorapudmuueckas GyHKIuMs, €e CBONCTBA U rpaduk
¢dyHk1M, ee cBoiicTBa Teopernueckue 3aHATHA: OK01-OKO04,
1. Jlorapudmuyeckas GyHKIMsI, ee CBOMCTBA 2 0OKO09.
[IpakTrueckue 3aHATHS:
1. Jlorapudmuyeckas ¢pyHkuus, ee rpaduk 2
Tema 4.3 Conep:xanue yueOHOro MarepuaJa;
Jlorapudmmueckue Jlorapudmuueckue ypaBHEeHHUs U HEPABEHCTBA. OK01-OK04
YPaBHEHHMs U HEpaBEHCTBA. | [IpakTHUYECKUE 3aHATHS: ’
OKO09.
1. Jlorapudmuyeckue ypaBHeHUs 2
2. JlorapudmMuueckie HepaBeHCTBA 2
IIpogeccuonanvrno-opuenmuposantoe cooepxicarue
Tema 4.4 Cooepotcanue yuednozo mamepuana:.
Joeapugpmuueckasn Jloeapugpm uucna. Ilpeobpazosanue 6vipadcenuul, COOEPHCAWUX TOCAPUPMBIL. OKO01-OKO04,
@yuxkyuss 8 npuriaouvix | Jlocapugpmuueckasn gynxkyus, ee epaghux OKO09.
3adavax Ilpakmuueckue 3anamusi: [IK 2.3.
1. Jloeapugmuueckas ¢ynxyus 6 npuxkIaoHvix 3a0ayax. 2 K 3.1
2. Jlocapugpmuueckue ypagnenus 6 NPUKIAOHBIX 3a0a4aX 2
KonTponpHas pabora 2
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Pa3nen 5. YpaBHeHusi M HepaBeHCTBA 12
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 12
Tema 5.1 Cooeprcanue yuedonozo mamepuana.
Cucmemvl ypasHenui Cucmemvl nuHelinblx ypasHenuu. Peuwenue nNpukiaoHvlx 3a0ay ¢ NOMOUDBIO
cucmemul 1uHelnvix ypagrnenuu. Cucmemsl U cOBOKYRHOCIU YeblX, PAYUOHATILHBIX,
UPPAYUOHATILHBIX, NOKA3AMENbHBIX, N02APUPDMULECKUX YPABHEHUL U HEPABEHCMS.
Hcnonvsosanue epaguxos ¢ynkyuii 011 peuwieHuss YpaeHeHuu U  CUCEM. OK01-0K04
Ilpumenenue ypasnenuti, cucmem U HepPABEHCMSE K PEUEHUIO MAameMamuyecKux OK09 ’
3a0ay U 3a0a4 U3 pa3iuyHvlx obiacmerl HAyKUu U peanbHOU JHCUSHU K 2 3
Ipaxmuueckue 3ansamusi: K 3' 1’
1. Cucmemvr nuneiinvix ypasHenuil 2 '
2. Ucnonvzosanue epapuxos gyukyutl 01s peuienusi ypagHeHull u cucmem 2
3. Dopmynvl 6 npakmuyeckux 3a0avax 2
4. Pewienue mekcmoswix 3a0ay npogheccuoHarbHO20 COOEPHCAHUSL 2
5. Vpasnenus u nepasencmea 6 npogeccuonanvruix 3a0avax 2
6. Cucmemvl ypasneHnuil 8 npopheccuonanbHbix 3a0a4ax 2
JAndpepeHnnpoBaHHbIN 3a4eT 2
Pa3nes 6. OcHOBBI cTepeoMeTpHHU 34
Ilpogheccuonanvno-opuenmuposannoe cooepircanue 10
Tema 6.1 OcHoBable | Conep:kanue y4eOHOro MaTepuaJa;
TIOHSITHSI CTEPEOMETPUN OCHOBHBIC TIOHSTHSI CTEPEOMETPHUHU: TOUYKA, MpPsIMas, IJIOCKOCTh, MPOCTPAHCTBO.
[IpaBuna u3o0paskeHUsT Ha PUCYHKAX: M300paKE€HUs IMJIOCKOCTEH, MapauieIbHBIX
NpsMBbIX  (OTPE3KOB), cepelauHbl oTpe3ka. [loHsTHE 00 akcHnoMaTHuyecKoM OK01-0K04
MOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH M CIEACTBUS U3 HHX. OK09. ’
[ToHsATHS: IepeceKaronmecs MIOCKOCTH, MePECEKAIONTHeCs PsSMas M IMIIOCKOCTb.
Teopernueckue 3aHATHSL:
1. OcHOBHBIC TIOHATHS CTEPEOMETPUHN 2
2. AKCHOMBI CTEpEOMETPUHU 2

17




Tema 6.2 Bektopsl B
MIPOCTPAHCTBE

Conep:xkanue y4ye0OHOIro MmaTepuaJa:

Bexktop Ha miockoctd M B mnpocrpaHcTBe. ClI0)KEHHE M BBIYUTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. Pa3noxkeHune BekTopa Mo TpEM HEKOMILIAHAPHBIM
BektopaM. IIpaBuino mapaenenunena. Pemenune 3agay, CBA3aHHBIX €
MPUMEHEHUEM TpaBWi JAeUCTBUM ¢ Bekropamu. [IpsmoyronsHas cucrema
KoopauHat B mpocTtpaHcTBe. Koopaunatel BekTopa. IIpocreitmme 3agaun B
KOOpAMHATaX. YTojd Mexay BekTopamu. CKalsipHOE IPOU3BEIEHHUE BEKTOPOB.
Beluncnenue yrioB Mexay HpsMbIMA M INIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PEIICHUH T'€OMETPUYECKUX 3aa4.

TeopeTnueckue 3aHATHS:
1. BekTOopsl B IpOCTpaHCTBE

[IpakTrueckue 3aHATHS:
1. leficTBus ¢ BeKTOpamMu
2. Pa3noxeHne BEKTOPOB

OKO01-OKO04,
OKO09.

Tema 6.3
[IpssmMble M IUIOCKOCTH B
IIPOCTPAHCTBE

Conep:xanue y4eOHOro MaTepuasa;

B3anMHOe pacnonoxeHHe IpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIMECH,
napajuleJibHble W CKpelmuBaromuecs npsaMble. IlapamienbHocTh mOpsSMBIX U
IJIOCKOCTEM B IMPOCTPAHCTBE: MapaJUICJIbHBIE IPSMBIE B IPOCTPAHCTBE;
MapaJUIEIbHOCTh TPEX MPSAMBIX; [APALUICIBbHOCTh MPAMOU U IUIOCKOCTH. YTJBI C
COHAIPABJIICHHBIMA CTOPOHAMH; YIOJl MEXAY IIPSIMBIMU B IIPOCTPAHCTBE.

ITonsATHA: mEepeceKaroImecs IMIOCKOCTH, MEPECEKAIOIIMEC MpsAMas U IUIOCKOCTD.
[TapamienpHOCTB IIIOCKOCTEM: MapajuIeIbHbIE MIJIOCKOCTH; CBOMCTBA MapaJIIEIIbHBIX
iockocteil. [IpocTeiiie npocTpaHCTBEHHbIE (DUTYPHI HA IMJIOCKOCTH: TETpa’JIp,
KyO, mapajulefienunena; MOCTpOeHHe cedeHui. lleprneHaukynsapHOCTh HpsIMON U
IIJIOCKOCTH: NEPHEHAUKYJIAPHBIE NIPSAMBIE B IPOCTPAHCTBE, MPAMBIE MTapajlIeIbHbIE
U TEPIEHIUKYISPHbIE K IIOCKOCTH, IPHU3HAK NEPHNEHAUKYJISPHOCTH MNPSAMOU H
IIJIOCKOCTH, TEOpEMa O NMPAMOU MEPIEHIUKYIISIPHON IUIOCKOCTH. [lepnenaukyisp u
HAaKJIOHHBIE: pacCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PAacCTOSIHUE OT IPsIMOM 110
IJIOCKOCTH. YINIBI B IPOCTPAHCTBE. YroJl MEXAY MNpsIMOM U IUIOCKOCTBHIO;
JNBYTPAHHBIA YrOJ, JMHEHHBIM yros ABYrpaHHOro yria. lleprneHaukynspHOCTBH
IIJIOCKOCTEM: NMPU3HAK MEPIEHIUKYIIPHOCTH IBYX IUIOCKOCTeH. Teopema o Tpéx
nepneHauKkyisipax. lIloctpoenme cedeHMii B MHOIOTpaHHHKE. Bpruncnenue
pacCTOSIHUM: MEXAY JBYMs TOYKAMHM, OT TOYKM JO IIPSIMOM, OT TOYKH JO
IJIOCKOCTH; MEXIY CKPEIIMBAOIMMUCA NPSAMBIMH. BbIUMCIEHUE YIIIOB: MEXIY

OKO01-OKO04,
OKO09.
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CKpCHIMBAOIHUMUCS ITPAMBIMHA, MCKIY HpHMOfI H IIIOCKOCTBIO, IBYI'PAHHBIX YIJIOB,
YIJIOB MCIKAY IJIOCKOCTAMMU.

TeOpeTI/I‘leCKI/Ie 3aHATHA:

1. BzaumHoe pacnosioxkeHHe B IPOCTPAHCTBE 2
[IpakTHyeckue 3aHATHS:
1. B3aumHoe pacronoxeHue npsiMpIx 1
2. B3auMHoe pacrosyiokeHue miocKkocTei 1
3. B3anmHoe pacnonoxxeHue IpsMbIX U IIOCKOCTEH 2
4. TlepnieHANKYIIAP U HAKJIOHHBIC 2
5. YIIibl B IPOCTPAHCTBE 2
6. Ceuenus 2
IIpogheccuonanvro-opuenmuposannoe cooepoicanue
Tema 6.4 Cooepotcanue yuednozo mamepuana.
Ilpocmpancmeennvie IIpasuna uzobpasicenus na pucyunkax. Bekmop na niockocmu u 6 npocmpancmee.
3a0aqu Pewenue 3aoau, ceazannvix c npumenenuem npasuin Oeucmeul ¢ 6eKMopamu.
npogheccuonanvHou IIpsimoyzonvuas  cucmema Koopounam 6 npocmpancmee. Koopounammo-
oesamenbHoOCmu BEKMOpHbBILL  MemoO  NpU  peuleHuu  2eomMempudeckux 3aoad. Bzaummnoe
pacnonodicerue npamvlx 6 npocmparcmee. llapannenibHocms npsamblx u nIOCKOCmel
6 npocmpancmee. Ilpocmetiwue npocmpancmeennvie Gueypbl HA NIOCKOCIU. OKO01-OKO04,
Ilocmpoenue ceuenutt 6 mHococpannuxe. Buvluucnenue paccmoaunuti u yenog 8 OKO09.
npocmpancmee. IIK 2.3.
Ilpaxmuueckue 3auamusi. K 3.1
1. Ilpsimsie u nnockocmu 8 npogeccuonanvbuvix 3a0a4ax 1
2. Koopounammnas niockocmos 8 npoghecCUOHAIbHbIX 3A0a4ax 1
3. Koopounamno-6ekmopHuiii Memoo npu peuleHuy 2eoMempuyecKux 3a0ay 2
4. Ilpocmetiwue npocmpancmeennvle Queypol 2
5. Ilocmpoenue ceuenuii 2
6. ['eomempuueckue 3a0auu 8 nPogheccuoHarbHOU 0esmenbHOCIU 2
KonTtponbHas pabora 2
Pa3nes 7. MHOrOrpaHHHUKH U Tes1a BpALECHHUS 50
Ilpogheccuonanvno-opuenmupogannoe codepicanue 20
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Tema 7.1
MHoOrorpaHHuku

Conep:kanue y4ye0OHOro MaTepuaJa:

3HAKOMCTBO C MHOTOTPaHHUKAaMH, H300paXeHHE MHOTOI'PAaHHUKOB Ha PUCYHKaX, Ha
IIPOCKIMOHHBIX uepTexkax. HauanbHble cBeneHuss o Kybe M nupammzae, HX
pa3BépTkn U Mojenu. CedeHHs MHOrorpaHHUKOB. IloHsTHE MHOrorpaHHuka,
OCHOBHBIE JIEMEHTBI MHOTOI'PDAHHUKA, BBIITYKJIBIE M HEBBITYKIIBIC MHOIOIPDAaHHUKH;
pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrojapHas Ipu3Ma; IpaHM M OCHOBAHUS
IIPU3MBI; NpsiMasi U HAKJIOHHAs NMPU3MBbL; OOKOBAasi U MOJHAsA MOBEPXHOCTh IPU3MBI.
[Tapamtenenunen, NpsAMOYTOIbHBIN MapaulelenuIe] U ero ceorcrea. Ilupamuna:
N-yroibHas IUPaMUAa, I'paHM M OCHOBAaHUE NHMpaMHJbl; OOKOBasg U IOJHAs
[IOBEPXHOCTh MUPAaMUbl; PAaBUIbHAS U YC€UEHHAS MUPaMUJA. DJIEMEHTBI IPU3MBbI
n  nupamunabl.  lIpaBunpHbIE ~ MHOIOIpDaHHUKM:  TIOHATHE  IIPABHJIBHOTO
MHOI'OTDAaHHUKA; IIpaBWIbHAs IpHU3Ma M INpPAaBWIbHAsA IHPAMUJIA; IPaBWIbHAs
TpeyrojibHas INUpaMuia W TpaBWIbHBIA Terpa’ap; kyO. IlpencraBinenue o
[IPaBWIbHBIX MHOTOTPaHHMKAX: OKTa’ap, NoAeKadap M uKocadap. CuMmerpus B
IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, IPSIMOM, MJIOCKOCTH. DJIEMEHTHI
CUMMETPUM B INHUPAMMJAX, IMApAJUICICIINIEIAX, IPAaBUIbHBIX MHOIOIPDAHHMKAX.
Bbluuciienue 31€MEHTOB MHOTIOIpaHHHMKOB: pEOpa, AuaroHanu, yriel. [lmomans
OOKOBOIl TOBEPXHOCTH W TIOJHOW MOBEPXHOCTU MPAMON MPHU3MBI, IJIOLIAAb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTU MpAMOI npu3Msbl. [lnomans 00koBoit
IIOBEPXHOCTH M IOBEPXHOCTU MPABWIBHOM NHUPAMHUIBI, TEOpEMa O IUIOLAnU
OOKOBOI MOBEPXHOCTH YCEUEHHOM MUPaAMUJIbI.

TeopeTnueckue 3aHATHS:
1. DneMeHTBl MHOTOTPaHHUKOB
2. PazBepTKa MHOTOTPaHHUKOB

T

[IpakTrueckue 3aHsTHS:

1. Ipu3ma, ee cBoiicTBa

2. [Tapannenenumnen, ero CBOWCTBa
3. [upamuya, ee cBoiicTBa

4. IIpaBUsIbHBIE MHOTOTPAHHUKHU
5. Bunbl cummerpuit

P P DNDNDN

OKO01-OK04,
OKO09.

Tema 7.2
OO0BbEeMbl MHOTOTPaHHHUKOB

Conep:xanue yueOHOro Marepuasa;
[Tonsitre 06 06bEMe. OOBEM MUPaMUIbl, TPU3MBL.

IIpakTnueckue 3aHsTHS:
1. O6beM npu3Mbl

OKO01-OKO04,
OKO09.
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2. O06beM MupaMuIbI 2
Tema 7.3 Coaeprxanue y4eOHOIro MaTepuasia;
Tena BpameHus Copepxanne yueOHoro matepuana: Cdepa u map: UeHTp, paauyc, IUaMETD;
IUIOIIAb MOBEPXHOCTH cdephl. BzaumHoe pacmonoxenue chepbl U IMIOCKOCTH;
KacaTrenbHasl IUIOCKOCTh K cdepe; miomans chepsl. M3o0paxkenue chepsl, mapa Ha
mwiockoctd. Ceuenuss mapa. [lununapudeckas IOBEPXHOCTb, O0pasyrolue
UWIMHIPUYECKON MOBEPXHOCTH, OCh LWIMHIPUYECKON mnoBepxHocTU. Llmmuunip:
OCHOBaHUSI U OOKOBasi TOBEPXHOCTh, OOpa3yromiasi M OCh; IUIOMIAb OOKOBOH H
MOJIHOM ToOBepXHOCTH. M3o00pakeHne UWIMHIpa Ha IIIOcKocTU. Pa3Béprka
HWIAHAPA. Ceuenus HWIAHIpA (TUIOCKOCTHIO, MapajyieIbHON 1581071
MEPHeHIUKYIIpHOM ocu nuiauHapa). KoHWueckas MOBEPXHOCTb, OOpa3yrolue
KOHMYECKOW IIOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOM MOBepxHOCTH. KoHyc: OKO01-OKO04,
OCHOBaHME U BepIlMHA, o0Opa3ymwllas W OCh; IUIOMAAb OOKOBOH U MOJIHOM OKO09.
MOBEPXHOCTU. Y CEUEHHBII KOHYC: 00pa3yIolife W BBICOTA; OCHOBAHHS U OOKOBas
MoBepxXHOCTh. M300paxeHne koHyca Ha IMiockocTu. Pa3BéprTka konyca. CeueHus
KOHyca (IJIOCKOCTBIO, TMapajuIebHON OCHOBAaHHWIO, M IUIOCKOCTBIO, MPOXOJSIIEH
yepes BEPIINHY).
TeopeTnueckue 3aHATHS:
1. DnemMeHTHI TeN BpalleHus 1
2. PazBepTka Ten BpameHus 1
[IpakTHyeckue 3aHATHS:
1. Cepa, map, ux cBoiicTsa 2
2. lunungp, ero cBoiicTBa 2
3. Konyc, ero cBoiicTBa 2
Tema 7.4 Coaeprxanue y4eOHOIro MaTepuasa;
OObeMbl Te BpaleHUs OcHoBHble cBolicTBa 00bEMOB Ten. OOBEM ImIMHApA, KoHyca. OOBEM mIapa u
IoIaab chephl. OKO01-OKO04,
[IpakTrueckue 3aHATHS: OKO09.
1. O6wem mapa 2
2. O0BeM mUITUHIpA 2
3. O6beM KoHyca 2
IIpogeccuonanvrno-opuenmuposantoe cooepxcarue
Tema 7.5 Cooepotcanue yueonozo mamepuana. OKO01-OKO04,
Mmnoeoepannuku u mena | CgedeHuss 0 MHO202DAHHUKAX, UX pa3eépmiu u moodenu, ceuerus. ObOvemvl OKO09.
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epaujerust
npogeccuonanbHbix
3a0a4ax

mHo2oepannukos. CeedeHus 0 meiax epaueHuss, ux pa3eepmki, MoOeiu, Ce4eHusl.
Obvembl men 8pawyenus..

Kombunayus men epawenus u MHo202panHukos. MHo2o2paHHuK, OnUCAHHbBLIL OKOJIO
cghepwi; chepa, snucannas 6 MHO20SPAHHUK Uu 6 meno spawerust Ilo0obuvie mena
6 npocmparcmee. COOMHOWEHUSE MeHCOY NIOWAOAMU NOBEPXHOCMeEll, 00bEMamu
no00OHbIX meil.

Ipaxmuueckue 3anamusi:

. Mhoeozpannuku 6 npuxkiaonvix sadavax

. Ceuenus MHO202DAHHUKOG

. Cummempusi 8 nPUKIAOHBIX 3a0aAYaAX

. Pacuem ob6vema MHO202PAHHUKOE 6 NPUKIAOHBIX 3A0aY
. Tena spawenus 6 NPUKIAOHBIX 3a0A4aX

. Ceyenus men epaujenus

. Cummempus 8 npUKIAOHBIX 3a0aAYaAX

. Pacuem obvema men epawerus 6 npuxkiaonvix 3a0ay
9. Kombunayus men épawjeHus u MHO202PAHHUKOS

10. I1o0obHbIe mena 6 npocmpancme

ONO O WN B

1K 2.3.
K 3.1

KonTposabHas pabora

NINDNDNPNDPNDNDNDNDNDPNDDNDDNDDN

Pa3nes 8. OcHoBbl TpuronomMerpun. Tpuronomerpuyeckue GyHKIuU

N
~

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

(o]

Tema 8.1

Dopmysl
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEHUs

Conep:xanue yueOHOro MaTepuasa;

CHHyC, KOCMHYC W TaHIE€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC H
ApKTAHI€HC  YMCIOBOIO  apryMeHra. TpuUroHomerpuuyeckas  OKPYXKHOCTD,
olnpesiesieHue TPUTOHOMETPUUECKUX (QYHKIMHA YHCIOBOro aprymeHta. OCHOBHbIE
Tpuronomerpuueckue  gopmynsl.  [IpeobpazoBaHue  TPUTOHOMETPUUYECKHX
BBIPa)KCHU. Pemenne TPUTOHOMETPUUYECKUX YpaBHEHU. ITpumepst
TPUTOHOMETPUYECKUX HEPABEHCTB.

[IpakTrueckue 3aHATHS:

1. Cunyc, KOCHHYC ¥ TAaHT€HC YMCIIOBOTO apryMEeHTa

2. TpuroHoMeTpUYecKast OKPY>KHOCTh

3. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI

4. TIpeoOpa3oBaHe TPUTOHOMETPHUUECKUX BBIPAKEHUI

5. [Ipocreiinme TpUroHOMeTpUYECKHE YPaBHEHUSI U HEPABEHCTBA
6. Penrenne TpUrOHOMETPHUECKUX ypaBHEHUH

NDNDNDNDNDDN

OKO01-OKO04,

OKO09.
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Tema 8.2
Tpuronomerpuueckue
(GyHKLIMHU, MX CBOWCTBA U

Conep:kanue y4ye0OHOro MaTepuaJa:
Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rPadUKH.

TeOpeTI/I‘leCKI/Ie 3aHATUA:

rpaduKu. 1. Tpuronomerpuueckue GyHKIIUHU, UX CBOMCTBA 2
[IpakTHyeckue 3aHATHS:
1. Tpuronomerpuueckue GyHKINHU, UX Tpaduku 2
IIpogheccuonanvro-opuenmuposgannoe cooepoicanue
Tema 8.3 Cooepircanue yueonozo mamepuana.
Tpuconomempusi 6 | Cunyc, KOCUHYC U MAH2EHC YUCTI08020 apeyMenma. Pewenue mpueonomempuyeckux OK01-OK04
npogheccuonanvHou ypasnenuu. Tpueonomempuyeckue GyHKyuy, ux coUCmea u 2paguxu. OK09 ’
oesamenbHoOCmu IIpakmuyeckue 3anamus: K 2 3
1. Cunyc, kocunyc u mameenc 8 NPUKIAOHBIX 3A0a4ax 2 K 3' 1'
2. Tpueonomempuueckue ypasHeHus 8 NPUKIAOHbIX 3A0a4ax 2 '
3. Tpuconomempuyeckue ynKyuu 8 NPUKIAOHBIX 30AYaAX 2
KontponbHast pabora 2
Pa3nen 9. [IponsBoanast pyHKIUM, ee IPHMEHEHHE 22
Ilpogheccuonanvno-opuenmupogannoe codepicanue 6
Tema 9.1 Coaepixanue y4eOHOIo MaTepuasa;
[IpousBoaHas pyHKINU HenpepeiBHble ¢yHKmMA. MeToax HMHTEpBaJOB [UIs pEIICHUS HEPaBEHCTB.
IIpousBonnas ¢yHkuuu. ['eomerpuueckuil U (PU3NYECKUHA CMBICI HPOU3BOJHOM.
[IpousBonHbie 31emMeHTapHbIX GyHKIUH. [IpousBonHas cymMmbl, IpPOU3BEIEHUS,
gactHOro ¢(yHkuuil. [IpuMeHeHHe NMPOM3BOAHOM K HcCieNoBaHUIO (DYHKIMHA Ha
MOHOTOHHOCTh W O3KCTpeMyMbl. HaxokaeHwe HauOOJbIIero W HaMMEHBIIEro
3Ha4eHHUs (YHKIIMU Ha OTPE3Ke.
Teopernueckue 3aHATHA: OKO01-OK04,
1. HenpepbIBHOCTH (PyHKIMH 2 OKO09.
2. [IponsBomHas GyHKINU 2
[IpakTuyeckue 3aHATHS:
1. Ipou3BoIHBIE 3IEMEHTAPHBIX (PYHKIIHIA 2
2. IIpaBuna nuddepeHpoBanus 2
3. [IpouzBomHas CIOKHON PYHKITUU 2
4. UccnenoBanue pyHKIIMH HA MOHOTOHHOCTb U SKCTPEMYMBI 2
5. Haxoxenne HanbosbIIero 1 HAMMEHbIIEro 3HAYeHHs] PYHKIIMU 2

HpOd)eCCUOHCUZbHO'OpueHWZMPOGGHHOE coc)epofcaHue
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Tema 9.2

Cooeprcanue yuedonozo mamepuana.

Ilpouzsoonasn 6 | Ilpumenenue npou38o00HOU OJIs1 HAXONHCOEHUS HAULYYUUIE20 DeUleHUsl 8 NPUKIAOHbBIX
npogheccuoHanbHuIX 3a0auax, ONsi onpeoeneHuss CKOpOCmu npoyeccd, 3d0aAHHO20 (HOopMYIoU Ulu OKO01-OKO04,
3a0ayax 2paguxom. OKO09.
Ipakmuueckue 3auamus (¢ npogheccuoHaIbHO-0OPUESHMUPOBAHHBIM COOEPAHCAHUEM):! IIK 2.3.
1. l'eomempuueckuii u gpuzuueckuti CMuLci NPOUZBOOHOLL. 2 K 3.1
2. IIpouzeo0uas 8 npuxkiaoHvix 3a0auax. 4
KonTposnpHas pabora 2
Pa3nen 10. UuTerpaj u ero npuMeHeHust 16
Ilpogheccuonanvno-opuenmuposannoe codeprcanue 6
Tema 10.1 Coaep:xanue yueOHOIro MaTepuasa;
[TepBooOpasnas ¢ynakiuu. | [leppooOpasnas. Tabmmma mnepBooOpa3Hbix. HWHTErpams, TEOMETPpUYSCKUN H
Boruncnenue uaterpana ¢busnueckuil cMmbica UHTErpana. Berancienue uuterpana mo ¢opmysne HproToHa—
JleiiOHMIa
Teopernueckue 3aHATUA: OKO01-OKO04,
1. IlepBooGpaznas 2 OKO09.
[IpakTrueckue 3aHATHS:
1. Tabnuua nepBooOpasHbIX 2
2. NnTerpan 2
3. OnpeneneHHbIi HHTErpa 2
Ilpogpeccuonanvro-opuenmuposannoe cooepicanue
Tema 10.2 Cooepotcanue yuednozo mamepuana.
Unmeepan 6 | Ilepsoobpasnas. Tabnuya nepgoobpasuvix. Humeepan, eceomempuueckuti u OKO01-0OK04
npogeccuonanvbHbvix Quzuyeckuti cmvicn unmezpana. Buluucnenue unmeepana no ¢opmyne Hvromona— OK09 ’
3adavax Jletionuya. [lpakmuueckoe sHavenue u npumeHenue uHme2paa. K 2 3
Ilpakmuueckue 3anamusi: K 3' 1'
1. l'eomempuueckuii u ¢puzuueckull CMulcl UHMe2PaALa 2 '
2. Humeepan 6 npukaaouvix 3a0a4ax 4
KonTposnpHas pabora 2
Pasnen 11. BeposiTHOCTh U CTATHCTHKA 11
Ilpogheccuonanvno-opuenmuposannoe codeprcanue 6
Tema 11.1 Coaepixanue y4eOHOIo MaTepuasa; OKO01-OKO04,
[IpencraBnenne 1aHHBIX [IpenacraBnenne JaHHBIX C TOMOMmMBI Tabmmi u  guarpamm.  CpemHee OKO09.
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u omnucarenbHas | apudmMeTnyeckoe, MeadaHa, HauOoJblllee W HAUMEHbIIEE 3HAUeHUs, pa3Max,
CTaTUCTUKA JHCTIEPCHsl, CTAHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB

Teopernueckue 3aHATHUA:

1. CriocoObl onvcanus ¥ MPEACTABICHHS JaHHBIX
Tema 11.2 Conep:xanue y4yeOHOro MaTepuaJa:
Cnyuaitaple  onbITel ¥ | CilydaiiHble SKCHEPUMEHTHI (OMBITHI) W CIOy4yalHbIE COOBITHA. DJIEMEHTApPHBIE
Cly4alHbIe coOBITHS, | COOBITHS (MCXObI). BeposATHOCTH ciaydailHOTO cOOBITHs. BeposiTHOCTH COOBITHII B
OTIBITHI C | OIBITax ¢ paBHOBO3MOKHBIMH 3JIEMCHTAPHBIMUA COOBITHSIMH.
PaBHOBOSMOKHBIMU [IpakTrueckue 3aHATHS:
SJICMCHTAPHBIMH 1. BEpOATHOCTH CIy4aiftHOTO COOBITHS
HCXO0JIaMU
Tema 11.3 Conep:xanue yueOHOro MarepuaJa;
Onepanuu Haja | Omepanun HaA  COOBITHUSIMU:  [epeceueHue,  OoObeAMHEHHWE  COOBITHIA,
COOBITHUSIMH, CIIO)KEHHE | IPOTUBOIOJIOKHBIE  cOObITUA. [uarpammsl  Oitniepa. ®opMyna  cloKeHUs
BEPOSITHOCTEU BEpPOSITHOCTEN

[IpakTrueckue 3aHATHS:

1. Onepanuu HaJT COOBITUAMHU
Tema 11.4 Conep:xanue yueOHOro MarepuaJa;
VYcioBHas BEpOATHOCTS, VYcioBHass  BEpPOSITHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBo  ciydaiiHOro
JIEPEBO ciy4aiiHoro | skcnepumenTa. dopmyna nosHo BeposiTHocTH. HesaBucrumMbie COOBITHS
omelta, (GopMyna nonHoU | TeopeTHUECKUE 3aHATHS:
BEPOSITHOCTH u | 1. YcnoBHast BEpOSITHOCTD
HE3aBHCHMOCTH COOBITUI
Tema 11.5 Conep:xanue yueOHOro MarepuaJa;
DIIEMEHTHI Kombunaroproe mnpaBuno ymHoxkeHus. IlepecranoBku u Qaktopuan. Yucio
KOMOMHATOPUKHU couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa

[IpakTrueckue 3aHATHS:

1. IlepecTaHOBKU U COUYETAHHUS
Tema 11.6 Conep:xanue y4ye0OHOro MaTepuaJa:

Cepuu nocienoBaTenbHbIX
UCIILITAHUN

bunapHblif ciyyaiiHblii OmBIT (MCHBITaHUE), ycmex M Heyhada. HesaBucumble
nucnbiTanus. Cepuss HE3aBUCUMBIX HCHBITaHUM 10 nepBoro ycmexa. Cepus
HE3aBUCUMBIX HUcHbITaHui bepuymnu. IlpakTuueckas paboTta ¢ HCHOIB30BaHUEM
AJICKTPOHHBIX TAOJIHII.

HpaKTI/I‘-ICCKI/Ie 3aHATHUA.
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1. HezaBucumeble HCTIBITAaHUS 1
Tema 11.7 Coaeprxanue yueOHOIro MaTepuasa;
CityyaliHble BEJIMYMHBI Cnyyaiinas BennunHa. Pactipenenenue BeposiTHocTed. Jlnarpamma pacnpenesieHusl.
U paclpeleneHust CymMma 1 nnpousBeicHHE Cily4aiHbIX Benu4uH. [IpuMmepsl pacnipenenenuii, B Tom
YHClIe TEOMETPUYECKOE U OMHOMUAIBHOE
TeopeTnyeckue 3aHATUA:
1. Pacnipenenenue BeposSTHOCTEH 1
IIpogheccuonanvro-opuenmuposannoe cooepircanue
Tema 11.8 Cooepotcanue yueonozo mamepuana.
Beposmnocmo Ilpeocmasnenue OauHbIX ¢ NOMOWBLIO MAOIUY U OUASDAMM.
cmamucmuxa Kombunamopnoe npasuno ymmoorcenus. Ilepecmanosku u ¢haxmopuan. Yucno
npogeccuonanbHbvix couemanuti. Hezasucumvie ucneimanus. Ilpakmuueckas paboma ¢ ucnonivb308aHuem
3a0auax anekmpoHHvlx maoauy. Cnyuatinas eenuuuna. Pacnpedenenue eeposmHuocmeil. OKO01-OK04
Juacpamma  pacnpedenenus. Cymma u npou3gedeHue CIY4AUHbIX BEIUUUH. OK09 ’
IIpumepul pacnpedenenuil, 8 mom yucie ceomempuieckoe u OUHOMUATbHOE K 2 3
IIpaxmuueckue 3anamus: ’
IIK 3.1.
1. Ilpeocmasnenue OanHbIX ¢ NOMOWBIO MAOIUY U OUASDAMM 2
2. Pacuem xonuuecmea nepecmano8oK u coyemanuii 2
3. I[Ipakmuueckas paboma c Ucno1b308aHuemM INeKMPOHHBIX MAOIUY. 1
4. Pacnpedenenue sepossmrHocmell 8 NPUKIAOHBIX 3A0ayax 1
KonTposabHas pabora 2
Koncyabranumn OO611re MeTo bl peleHus 3a7ad U ypaBHEHU N 8
ITpakTudeckoe 3aHaTue
IIpome:xxyTounasi arrecranusi (JK3amMeH) 4
Bcero: \ 277
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3. YcaoBus peaausanum nporpaMmMbl 001eo6pa3oBaTeJbHOH TUCIHIIJIMHBI

3.1. TpeOoBaHMs1 K MUHUMAJIBHOMY MAaTE€pPHAJbHO-TEXHUYECKOMY O0ecrnedeHHI0

Peanuzanusi mporpaMmbl JUCHUIUIMHBI TpeOyeT Haauuus ydeOHOro kKaOWHETa pPyCCKOTro
A3BIKA.

D¢ddexTuBHOCT, MpemoAaBaHuUsl Kypca pPYCCKOro s3blKa 3aBUCUT OT  HaJU4UA
COOTBETCTBYIOILIETO MAaTE€pPHAIbHO-TEXHUUYECKOI'O OCHAILIEHUS. JTO OOBICHAETCS OCOOECHHOCTAMU
Kypca, B IEPBYIO OYepe/ib €ro MHOTONPO(GUIbHOCTBIO U MPAKTUYECKON HAIIPABIEHHOCTHIO.

OobopynoBanne y4eOHOro KabuHeTa:

— HarAgHble TocoOMsi (KOMIUIEKTHI Y4eOHBIX TaOiWll, CTEHJOB, CXEM, IJIAKaToOB,
IIOPTPETOB BBIIAIOLIMXCS YUEHBIX B A3bIKO3HAHUA U JP.);

—  JUAAaKTHYECKHe MaTepuanbl (3aJaHus JUisi KOHTPOJIbHBIX paboT, JUIsl pa3HbIX BHUIOB
OILICHOYHBIX CPEJICTB, IK3aMEHa U JIp.);

—  TEXHHYECKHE CpelcTBa 0OydeHHUs (NEPCOHAJIBHBI KOMIBIOTEp C JIMIIEH3WOHHBIM
IPOrpaMMHBIM OO€CIEeYeHUEM; MYJIbTUMEIUNWHBIM IPOEKTOp; MHTEPAaKTUBHAsA JIOCKA, BBIXOJ B
JIOKAQJIbHYIO CETh);

—  3anbl (0MOIMOTEeKa, YUTANBHBIN 3aJ1 ¢ BBIXOJOM B ceTb MHTEpHeT).

3.2. UndopmanuonHoe odecrieyeHne o0ydeHust

Ilepeyenn PeKOMeHIyeMbIX y4eOHbIX U31aHMI, HNuTepHeT-pecypcos,
JAONOJTHUTEIbHOM JIUTEPATYpPhI

OcHOBHbIE HCTOYHHKH:

bammvakos M.M. Maremaruka: y4eb. Uisi CTYIASHTOB YUYPEXKIEHUU cpea. mpod.
oOpa3zoBanus, 1-e uza., M: Akagemus, 2022

bammvakos M.U. Marematuka. COoOpHUK 3amad NpodUIBLHON HANpaBIEHHOCTH: Y4eo.
nocoOue It CTyN. yupekaeHuit cpea. mpod. odpazosanus. — M., 2022.

I[OHOJIHI/ITCJILHLIG HCTOYHHUKH:

1. Amumo HI.A. m gp. Maremaruka: anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJln3a, TeOMETpus.

2. Anrebpa W Hayasa MaTeMaTH4YecKoro aHanu3a (0a30BbI M yriIyOJICHHBIH
ypoBHH).10—11 kmaccel. — M., 2022.

3. ArtanacsH JI.C., byryzoB B.®., Kanomues C.b. u np. Maremaruka: anrebpa

U Hayaja MareMatudeckoro ananuza. ['eomerpus. 'eomerpust (0a30BbIi M yriIyOJE€HHBIN
ypoBHH). 10—11 kmaccel. — M., 2021.

4. bammvakos M.U. Maremarnka: y4eOHUK IJsi CTYA. YUYPSXKICHHUH Cpel. mpod.
obOpazoBanus. — M., 2022.
5. I'yceB B.A., I'puropreB C.I'., Bonruna C.B. Martemaruka s npodeccuii u

CMELUAIBHOCTEN COIMATbHO-DPKOHOMUYECKOTO MPOGWIst: YYeOHUK Uil CTYH. YUYpexkIeHH
cpen. mpod. obpazoBanus. — M., 2022.

6. Komarua FO.M., TkaueBa M.B, ®enepoBa H.E. u np. Matemaruka: anrebpa
M Hayajla MaTeMaTHYecKoro aHaiu3a. Anredpa M Hayala MAaTeMaTH4YecKOoro aHaiusa
(6azoBbIit M yrmyOneHHsli ypoBHH). 10 kinace / mox pen. A. b. XKuxuenko. — M., 2022.
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7. Komsarun FO.M., TkaueBa M.B., ®enepoBa H.E.u ap. Marematuka: anrebpa u
Hayajla MaTeMaTHMYecKoro aHanmuza. Auredpa W Hayala MaTeMaTHYEeCKOro aHaiu3a
(6azoBbIil U yrmyOneHHBIH ypoBHM). 11 kiace / mox pen. A. b. XKmwxkuenko. — M., 2022.

HNHuTepHeT-pecypcsl

1. Enunas xoutekuus 1udpoBbIX oOpasoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru - TeKkcT: 271€KTPOHHBIA.

2. TloBropum wmatematuky. - URL: http://www.mathteachers.narod.ru - Tekcr:
JJIEKTPOHHBIN.

3. ®enecpanbubiii mopran «Poccuiickoe obpaszoBanme». - URL: http://www.edu.ru -
TeKCT: ANeKTPOHHBIN.

4. KoHTpOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHHS 00111€00Pa30BaTeILHON THCHHILTHHbI

KoHTpoJIb M OLEHKAa pacKpbIBAIOTCS 4epe3 JUCLUIUIMHAPHBIE PE3YJIbTAThl, YCBOCHHBIC
3HaHUS M TMPHOOPETEHHBIC CTYACHTAMH YMEHUS, HAIllpaBICHHbIE Ha (OPMHPOBAHUE OOIIUX U
podheccuoHaNbHBIX KOMIIETEHIIUH.

Oo6masi/npog Pa3znen/Tema Tun oeHoYHbIX
e€CCHOHAJIbHA MeponpUsATHI
|
KOMIIEeTEHITHS
P1,Temer1.1,1.2,1.3,14,1.5,1.6,1.7 YcTHBIM onpoc
P2, Temr 2.1,2.2,2.3 @poHTAIBHBIN OIIPOC
P 3, Temsr 3.1, 3.2 MaremaTdecKkui TUKTAHT
P4, Temr1 4.1,4.2,4.3 TectupoBanue
OK01-0K04, P35, Temsr 5.1 [IpakTrueckue paboOThI
OK09. P 6, Temn1 6.1, 6.2, 6.3 KoHTponbHbIe paboThI
P7 Temer 7.1,7.2,7.3,74 [IpakTuueckue paboThl
P &, Temsr 8.1, 8.2 Brinonaenue
P9, Tems1 9.1 9K3aMEHALlMOHHON padOThI

P 10, Temsr 10.1
P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,

11.7
PI1,Temer 1.1,1.2,14,1.5,1.7 YcTHBIM onpoc
P2, Temn: 2.4 [IpencraBnenue pe3ynpTaToB
P 3, Temsr 3.3 MPaKTUYECKUX padoT
P 4, Temr1 4.4 3amra TBOpUECKUX padoT
PS5, Temsr 5.1 3anmTa NHIUBUYyIbHBIX
IIK 2.3,
K 3.1 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 dK3aMeH DK3aMeHaIoHHas padoTa B
OKO09. UCbMEHHOU (hopme 1o
IIK 2.3, ouieTaM.
IIK 3.1
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.mathteachers.narod.ru/
http://www.edu.ru/

