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Paboyas nporpamma yueGHOro mnpenmera Mamewamuxa paspaboTaHa Ha

OCHOBe TpeOOBaHMIA:

(henmepanbHOro rocymapcTBEHHOTO 00pa30BaTeNbHOrO CTaHAapTa CpPEeIHEro
o011ero 06pa3oBaHus, YTBEPXKACHHOIO IIPUKA30M MUHHCTEPCTBA 06pa30BAHMU
1 Hayku Poccuiicko ®enepanuu ot 17 mas 2012 . Ne 413 (manee — ®IT'OC
COO), B pemakmuu or 12.02.2025 No 93 «O BHeceHHH H3MEHEHUI B
(emepanbHBI  TOCYIapCTBEHHBIH 0Opa30BAaTENbHBIA CTAHIAPT —CPEIHEro
obuero 06pa3oBaHus, YTBEPXKACHHBIHA IprKa3oM MuHHCTepCTBA 06pa3oOBaHI
u Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ned 13y,

(enepanbHOro rocCymapCTBEHHOIO OOpa3OBATENBHOTO CTAHAAPTA CPEIHETO
npodecCuoHaNBHOIO oOpazoBaHus o CIIELUATBHOCTHU 40.02.04
FOpucnpydenyus, yreepxaeHHoro Ilpukasom MuHHCTEPCTBA IIPOCBEISHHS
Poccuiickoit ®eneparuu ot 27.10.2023 Ne798.

(enepanbHO} 00pa30BaTENIBHOM MPOrPaMMBI CPENHErO OBIIEro oOpa3oBaHMs,
YTBEPXKICHHOM Ipuka3oM MuHMCTepCcTBA  IIpoCBellenus  Poccuiickoil
@enepanuu ot 18.05.2025 N 371,

IPUMEPHOM IIporpamMMbl 0011eo0pa3oBaTebHOM AUCHUIUIMHBL Mamevamuka,
onoOpeHHoH Ha 3acemanuu [lemarorudeckoro cosera ®I'BOY 10 UPIIO wu
PEKOMEHNIOBaHHOW  JJI  pealu3allid  OCHOBHOM  MpodecCHOHAaNbHON
obpazosarensHO# nporpamMmer CIIO Ha Gasze 0CHOBHOro 06IIEro 06pPa30BAHMS
C moiy4deHHeM cpensero obmero obpasosanus (ITporoxonm Ne 14 ot «30»
HOs10pst 2022 1).
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Opranuzanusa-pa3paboTynK:
['BIIOY PO «MOp030BCKH arpONpOMBIIUICHHBIN TEXHIKYM)

Pazpabotunku: Bosep Mapurna Imumpuesna




OrJyiaBJieHHE
1. OGmras xapakTeprucTrka pabodel mporpaMMbl 00IIe00pa30BaTEIHLHOM TUCITATTAHBI

RANY; T e 2 0 D PP 4
2. CTpyKTypa U coJiepkaHre 0011e00pa30BaTEIbHON TUCITUTIIIUHBL. .. .vvveeivveeeiireeennenes 13
2.1.  OOBeM TUCIUTIUTAHBI U BUABI YICOHON PAOOTBI ..veevveeirvieaiieesireesiveesveesieessenens 13
2.2. TeMaTU4eCKUH IJIAH U COACPIKAHNUE TUCHUTUIAHBL ........evveeeeeiirreeeesannneeeesaannneeeenns 14
3. YcnoBus peanuzaiuy MporpaMMbl YICOHON TUCITUTIIIHBL ....vvveivreesireeessireeesssneeesnsnns 29

4. KoHTpOJIb M OLICHKA PE3YJILTaTOB OCBOCHHS 00111€00pa30BaTeIbHON TUCITUILINHEI .. 30



1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOM JUCHUIJIUHBI <MATEMATHKA»

1.1. MecTto AMCUMINVIMHBI B CTPYKType OCHOBHOW TmpodeccuoHaIbHOI
00pa3oBaTeIbHOM NMPOrpaMMbl
O6meobpazoBaTenbHas auUCHUIUIMHA «MaTtemaTuka» sBisieTcst 00s3aTeIbHON

4acThio 00IIe00pa3oBaTeNbHOTO HHKIAa oOpa3oBaTenbHOM mporpammbl  CIIO B
cootBeTcTBUM ¢ PI'OC no cnenuansHoctu «tOpucnpyneniusi— 40.02.04».

1.2. Heaun u muiiaHUPyeMble Pe3yJbTaThl 0CBOCHMSI JUCHUIJINHBI:
1.2.1. Ileab 00me00pazoBaTeILHOM IMCIATIIHHBI

ConepxaHue TPOrpamMMBbl  00IIE0O0pa30BATEIIBHON AUCIUIUITMHB «MaTteMaThkay
HaIpaBJIeHO Ha JOCTHKEHUE pe3ynbTaToOB ee U3Yy4YCHUS
B coorBerctBUM ¢ TpeboBanusimu DI'OC COO c¢ yyerom mnpodeccuoHaIbHON
HampaBieHHoctu PI'OC CIIO. IlpuopurerHpiMu T1EeAsIMU OOYy4YEHHS MaTEeMaTHKe
Ha 0a30BOM YPOBHE SIBJISIFOTCSI:

dbopMupoBaHrE TICHTPATBHBIX MAaTEMAaTUYECKUX TOHATHA (YHUCII0, BETWYHMHA,
reoMeTpudeckas ¢Gurypa, mepeMeHHasl, BEPOSTHOCTb, (PYHKIIHS), OOECIEeUnBaAIOIINX
MPEEMCTBEHHOCTh M MIEPCIIEKTUBHOCTh MAaTEMaTHIECKOTO 00pa30BaHMs O0yUarOIINXCS;

MOABEACHUE OOYYaIOMUXCsd Ha JOCTYIMHOM [IJI1 HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M  MaTeMaTUKA W  OKPYXKAIOIIEr0 MHpa, MOHUMAaHUE MaTEeMaTUKH
KaK 9aCTH OOIIIEH KYJIbTyphI YeJIOBEUYCCTRA,;

pPa3BUTHE WHTEIUICKTyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OO0ydaromnmxcs,
MO3HABATEILHONH aKTHBHOCTH, HCCIICAOBATCIIbCKUX YMCHHM, KPUTHYHOCTH MBIILICHUS,
WHTEpeca K U3YUCHUIO0 MaTEMaTHKH;

dbopmupoBanrue (QYHKIHMOHATBLHOM MaTEeMaTHYECKOM TpPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMaTHYECKHE AacleKThl B  PCANbHBIX JKU3HCHHBIX  CHTYaITUAX

" pu U3Y4YEHHUH IpPYTuxX JVICLIATUIVH, IIPOSIBJICHUS 3aBUCHUMOCTEN



U 3aKOHOMEPHOCTEH, (QOpMyIuUpOBaTh HX Ha SA3BIKE MAaTEeMAaTUKH M CO3/1aBaTh
MaTeMaTHYECKUE  MOJEIH, NPUMEHATH OCBOCHHBIM  MAaTeMAaTHYECKHM  amnmapar
JUIs.  peUleHMs] IPaKTUKO-OPMEHTHUPOBAHHBIX  3ajad, 3a7ad  IpodecCHOHATBHOU

ACATCIIbBHOCTHU, HHTCPIPETUPOBATh U ONCHUBATL ITOJTYYCHHBIC PE3YJILTATHI.

1.2.2. Ilnanupyembie pe3yJbTAThl 0CBOEHHS 0011€00pa30BaTEJIbHOM JUCIUILINHBI
B coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HaYeHNE TUCHIUIUIMHA UMeeT npu (popmupoBanuu u pazsutuu JIP, MP,
[TP, OK u IIK.

Kon
JUYHOCTHOI'O DopmynuposKa TUHHOCHIHO20 Pe3yibmama
pe3yJabTara

2padscOancKoe 60CnUmanue:
c(OpPMUPOBAHHOCTh TPAKAAHCKONH MO3UIUU OOydaromerocss Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO 4YJ€HAa POCCHUHCKOro O0OIlecTBa,
MpEJCTaBICHUEe O MAaTEeMaTHUYECKUX OCHOBaxX (HYHKIIMOHUPOBAHUS
JIPrs. Pa3IMYHBIX CTPYKTYp, SBJICHHMA, MPOIENyp T'PakJaHCKOro OOIIecTBa
(BBIOOpBI, OMpPOCHl W JAPYroe), yMEHHE B3aUMOJCHCTBOBATH C
COIMAIbHBIMH HMHCTUTYTaMU B COOTBETCTBHHM C HMX (PYHKIUSIMHU H
Ha3HAYCHHUEM;
nampuomuueckoe 60Cnumanue:
c(hOpMUPOBAHHOCTh ~ POCCHMCKOM  TPa)XTaHCKOM  HMJICHTUYHOCTH,
YBAKEHUS K MPOUUIOMY M HACTOSLIEMY POCCUHCKOM MAaTEMaTHKH,
JIPus. LIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHHUSIM POCCUMUCKUX MATEMAaTHUKOB U
POCCUHCKOM  MAaTE€MAaTUYEeCKOW  IIKOJbI, HCIIOJIb30BAaHUE  ITUX
JIOCTHDKCHHUH B APYTUX HAYKaX, TEXHOJIOTHUAX, Chepax YIKOHOMHUKH;
0YX08HO-HPABCMEEHHOE 60CHUMAHUE:
OCO3HaHUE JTyXOBHBIX LIEHHOCTEHN POCCHIICKOTO HapoJa,
c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HaHWUs, 3TUYECKOTO
JIPnuB MOBEJICHUS, CBSA3AHHOIO C MPAKTUYECKUM MPUMEHEHHEM JTOCTHUKECHHI
HAayKH W JEITEIBHOCTBIO YYEHOTO, OCO3HAHME JIMYHOIO BKJIAJa B
MMOCTPOEHNE YCTOMYNBOTO OYAYIIETO;
IcmemuuecKoe 6ocnumanue:
ACTETUYECKOE  OTHOIICHHWE K  MHPY, BKIIOYAas  ICTETUKY
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEeUICHH,

JIPos paccy>1<)1eHm71, BOCIIPUUMYHMBOCTE K MATCMATHYCCKUM aCIICKTaM
pa3JIMYHBIX BUJIOB UCKYCCTBA
(pu3nyeckoe BOCIUTAHME:
c(OPMHPOBAHHOCTh YMEHHUSI NMPUMEHATh MaTeMaTHYeCKUe 3HAHUS B
MHTEpecax 3/I0pOBOro U Oe3omacHOro oOpasa KHM3HH, OTBETCTBEHHOE
TPds OTHOIIEHHE K  CBOEMY  3/0pOBbIO  (3I0pOBO€  IUTaHME,

cOANaHCHPOBAaHHBIM PEXUM 3aHATHH W OTHAbIXA, PperyJspHas
¢u3mueckass aKTHBHOCTB), (DU3MYECKOE COBEPIICHCTBOBAHUE IIPH
3aHATHSAX CHOPTUBHO-037I0POBUTEIFHON JIESITEIBHOCTHIO;




mpyoogoe socnumanue

JIPTB

TOTOBHOCTh K TPYAY, OCO3HaHHE IICHHOCTU TPYIOJIIOOHS, MHTEpEC K
pa3ianuHbIM cepam npodhecCHOHATBLHON NeSTeIbHOCTH, CBSI3aHHBIM C
MAaTE€MaTUKOW U €€ IMPWIOKEHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oynmymied mnpodeccMd W pean30BbIBaTh COOCTBEHHBIC
JKU3HEHHbIE TJIaHBI, TOTOBHOCTh U CIIOCOOHOCTh K MaT€MaTHYECKOMY
00pa3oBaHUI0 U CaMOOOPA30BAHMIO HA MPOTSHKEHUM BCEH >KHU3HH,
TOTOBHOCTh K aKTMBHOMY YYacTHIO B PEIICHHM MPAKTUYECKUX 3a]ad
MaTeMaTHYECKOI HalpaBIeHHOCTH;

JKoJl0cuuecKoe eocnumaHue

JIP>kxB

c(hOpMUPOBAHHOCTh KOJIOTHYECKOW KYJbTYPbl, TOHUMAHWUE BIIUSHHSI
COIMAIbHO-3KOHOMUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOJHOU M
COLIMaIbLHOM Cpensl, OCO3HaHHE r100aabHOTO XapakTepa
SKOJIOTHYECKHUX pooiiem, OpUEHTAIIHS Ha pUMEHEHUE
MaTeMaTHUYECKUX 3HAHUM 7S pelIeH s 3a1a4d B 001acTU OKpYKaroIen
cpenbl, IUIAHUPOBAHHE TIOCTYNKOB M OICHKA HMX BO3MOXKHBIX
MOCIEACTBHM JIJIsl OKPY>KaIOIIEH cpebl;

UECHHOCMU HAYYHO020 NO3HAHUA:

JIPHD

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHON MPAKTUKH,
MOHMMAaHUE MAaTEeMaTU4YeCKOW HayKu Kak cdepbl YeloBEeYEeCKOM
JIEATEIIbHOCTH, ATANoOB €€ pa3sBUTHS W 3HAYMMOCTH ISl Pa3BUTHS
UMBWINA3ALUHU, OBJAJCHHUE $3bIKOM MATEMATHUKH U MaTeMaTHYEeCKOM
KYJbTYpPO#l KaK CPEJICTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIIATh
MIPOEKTHYIO U MCCIIENOBATENBCKYIO AEATEIbHOCTh HHAUBUYAIbHO U B

rpymnre.

Kon
METANIPpEAMETHOT O
pe3yJabTara

Dopmynuposka memanpeomennozo pe3yibmama

MP 1

BBISIBJIATh U XapaKTE€PU30BATh CYIIECTBEHHBIE MPU3HAKU
MaTeMaTUYECKUX 0ObEKTOB, MOHATHM, OTHOIICHUNH MEXKTy MOHATUSIMH,
dbopMynHUpoBaTh OMpE/ENICHUS TOHITHIA, yCTaHABIUBATh
CYIIIECTBEHHBIN NMPU3HAK KJIaccu(PHUKaluu, OCHOBaHUS ISl 0000IIeHUs
Y CPaBHEHUs, KPUTEPUU TPOBOJIMMOI0 aHAJIN3A,

MP 2

BOCIIPUHUMATH, (HOPMYITHUPOBATH U MPEOOPA30OBHIBATE CYKICHUS:
YTBEpIUTENbHBIE U OTPUIIATENbHBIE, €MTUHIUYHEIE, YACTHBIE U 001IIHeE,
YCIIOBHBIE;

MP 3

BBISBIIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MPOTUBOpPEUMs B pakTax, JaHHBIX, HAOIIOIEHUSAX U YTBEPKICHUSX,
IIpeJIaraTb KpUTEPUU JIS BBISBIICHUS 3AKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

MP 4

ACJIaThb BBIBOABI C UCIIOJIb30OBAHNEM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX U
HHJIYKTHUBHBIX YMOSaKHIOquHfI, YMOSaKJ'IIO‘IeHI/Iﬁ 110 aHaJIOTHH,

MP S

IIPOBOJUTH CAMOCTOSITENIBHO JJOKA3aTeIbCTBA MATEMATUYECKUX
YTBEPKACHUM (IIpsIMbIE M OT MPOTUBHOIO), BBICTPAUBATh
apryMEeHTalHUIO, IPUBOIUTE IIPUMEPBI U KOHTPIIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

MP 6

BBIOMPATH CIIOCO0 penieHus yueOHoil 3a1aun (CpaBHUBATh HECKOJIBKO




BapHaHTOB PELLEHUS, BBIOMpaTh Haubosee MoAXOAUIN ¢ yuéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

MP 7

MCII0JIb30BaTh BOIPOCHI KaK HCCIIEN0BATEILCKUI HHCTPYMEHT
NO3HaHUs, POPMYIUPOBATH BOIPOCHI, (PUKCUPYIOIINE TIPOTUBOPEUHE,
npo0JeMy, ycTaHaBIMBATh UICKOMOE U IaHHOE, (OPMUPOBATh
TUIIOTE3Y, ApI'YMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

MP 8

MPOBOJUTH CAMOCTOSITEILHO CIJIAHUPOBAHHBIN YKCIIEPUMEHT,
MCCJIEIOBAHME 110 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHYECKOTO
00BbeKTa, SIBJICHUS, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00bEeKTaMU, SIBJICHUSMH, ITPOIIECCAMU;

MP 9

CaMOCTOSITENIbHO (POPMYITUPOBATH 000OIIECHHS U BHIBOJBI 110
pe3yJbTaTtaM MpPOBEAEHHOTO HAOIIOJCHHS, NCCIIeIOBAHNUS, OLICHUBATh
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTAaTOB, BHIBOJAOB U 0000IIECHUII;

MP 10

IMPOrHO3NPOBATH BO3MOKHOC Pa3BUTUC ITPOLECCA, a TAKIKC BbIIBUT'aTh
MPCAITIOJIOKCHUA O €T0 PA3BUTUHN B HOBBIX YCIIOBUAX.

MP 11

BOCIIPHHUMATh U ()OPMYITHPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIOBHUSIMHU U LI€TISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaThb
CBOIO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 XO/ly PELICHHUs 3a/1a4yl, KOMMEHTUPOBATh IIOJy4YEHHBIN
pe3yJIbTaT;

MP 12

B X0/1€ 00CYX/IeHUs 3a/1aBaTh BOIIPOCHI 110 CYILECTBY 00CYXk/1aeMon
TEMBI, IPOOJIEMBI, pEIlIaeMOil 3a1auu, BbICKAa3bIBATh UJI€U, HALlEJICHHbIE
Ha MOMCK pEeIleHHs], COTIOCTABIIATh CBOM CYXKAECHUS C CYKICHUIMU
JIPYTUX YYaCTHHKOB JlMajnora, 0OHapyXUBaTh pa3Inuue U CXOJCTBO
MO3ULIKH, B KOPPEKTHON popme (HopMyTHpoBaTh pa3HOIIACHs, CBOU
BO3Pa)KEHUS;

MP 13

MIPEJICTABIIATh PE3yJIbTaThl PEIICHUs 3aJa4l, SKCIIEPUMEHTA,
UCCIIEIOBaHMs, IPOEKTA, CAMOCTOSITENILHO BEIOMpATh popmar
BBICTYIIJICHUA C Y4ETOM 3aJa4 IPE3eHTallud U OCOOCHHOCTEN
ayJUTOpPHUH.

MP 14

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 3aJjauH, BBIOUpATh CIOCO0
pelieHus ¢ y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ y4éToM HOBOM MH(pOpMaIUH.

MP 15

BJIa/ICTh HABBIKAMU TO3HABATEILHOM PEIICKCHH KaK OCO3HAHUS
COBEPIIIAEMBIX JCHUCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX
pe3yNbTaTOB, BIAJETh CIOCOOAMH CaMOTIPOBEPKHU, CAMOKOHTPOJIS
mpolecca 1 pe3yJibTaTa pelieHnsl MaTeMaTH4ecKol 3a/1auu;

MP 16

IIPEIBUIETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELLIEHUU
3aaa4v, BHOCUTH KOPPEKTHUBEI B ACATCIIBHOCTh HA OCHOBE HOBBIX
0OCTOSATENILCTB, JaHHBIX, HAWJCHHBIX OIIMOOK, BBIABICHHBIX
TPYJIHOCTEH;

MP 17

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa eI U YCIOBHUAM, OOBICHAThH
MIPUYMHBI JOCTHKEHHS WIIM HEOCTH>KEHUS PE3yJIbTaTOB
JeSITeIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY
OIIBITY.

MP 18

MOHUMATL U UCITOJIL30BATh NPCUMYIIICCTBA KOMaHHHOﬁ u




MHAUBUAYaAIbHON paObOThI IPU pelIeHUH YYeOHBIX 3aa4, IPUHUMATh
1[eJTb COBMECTHOM JCSITEILHOCTH, TUIAHUPOBATH OPraHU3aIUI0
COBMECTHOM paboThl, pacipeesiaTh BUIbI paboT, JOroOBaprUBaThCA,
00CyXIaTh TPOIIECC U Pe3yabTaT padboThl, 0000IIATE MHEHHS
HECKOJBKHX JIIOACH;

MP 19

y4acTBOBAaTh B IPYMIIOBBIX (opMax paboTsl (00CyKaeHus, 0OMEH
MHEHHH, «MO3TOBBIE IITYPMbI» U UHBIE), BBITTOIHITH CBOIO YacTh
paboThI U KOOPAWHUPOBATH CBOU ACUCTBUS C APYTUMH YICHAMH
KOMaH/Ibl, OLICHUBATh Ka4€CTBO CBOETO BKJIaJa B OOIINI MPOAYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYAaCTHUKAMU B3aMMOICHCTBUSI.

Kon
NpeMeTHOr0
pe3yJabTara

DopmynuposKa nPeOMenmHozo pe3yibmama

1P 1

YMEHHUE ONEepUPOBATh MOHITHAMU: OIPEICIIEHUE, aKCHOMA, TEOpEMa,
CII/ICTBHE, CBOMCTBO, MPU3HAK, JOKA3aTeIbCTBO, PABHOCHIIbHEIC
(bopMyITHpPOBKH; YMEHHE (OPMYITHUPOBATH OOpATHOE U
IPOTUBOIIOJIOKHOE YTBEPXKICHHE, TIPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, UCTIOIB30BaTh METOJT MATEMAaTHUECKOW WHIYKIIIH;
IPOBOJINTH JJOKa3aTeIbHbBIE PACCYKICHUS MPH PELICHUH 33134,
OIICHUBATh JIOTHYECKYIO MPABHIBHOCTH PACCYKICHHIA;

I1P 2

yMEHUE OIEPUPOBATH MOHATUAMU: MHOKECTBO, IIOJAMHOXKECTBO,
OIepalK HAJl MHOXKECTBAMHU; YMEHHUE UCIIOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN aImapar 1y OIMCAHNs PEAIbHBIX IIPOLECCOB U
SBJICHUH U NPU PELICHUH 3a/1a4, B TOM YUCIIE U3 IPYTHX YyU4eOHBIX
IIPEAMETOB;

I1P 3

YMEHHE ONepUPOBATH MOHATUAMU: Tpad, CBSI3HBIN rpad, AepeBo, LUKI,
rpad Ha IUIOCKOCTH; YMEHHE 33J]aBaTh U OMUCHIBATh rpadbl
pa3IMYHBIMU cIIOCO0aMU; UCIOIb30BaTh rpadbl IpH PEIICHUH 3ajay;

I1P 4

yYMEHHE CBOOOTHO ONEPUPOBATH MOHATHIMH: COYETAHUE,
MepEeCTaHOBKA, YHCIIO COUETAHUM, YUCIIO TIEPECTAHOBOK; OMHOM
HeroToHa; yMeHUe MpUMEHSTh KOMOMHATOPHBIE (PAKTHI U
pacCyKJICHHUs JIJIsl PEeIICHUs 3a7a4;

P 5

YMCHUEC OINEPHUPOBATH NOHATUAMMA: HATYPAJIbHOC YHUCJIO, LICJI0C YHUCJIO,
OCTATOK 10 MOAYJIHO, PAallTUOHAJIBHOC YHUCJIO, UPpPALIMOHAJIBHOC YU1CJIO,
MHOXCECTBA HATYPAJIIbHBIX, IECJIbIX, pallMOHAJIBHBIX, ﬂeﬁCTBHTeHBHBIX
YUCCII; YMEHUC HUCIIOJIB30BATh ITPU3HAKU ACITITUMOCTH, HaMEHBIITHI
06HII/II>'I ACINUTCIIb 1 HAUMCHBIICC 0611166 KpaTHOC, aJITOPUTM EBKJII/II[a
IIpU pCHICHUH 3aJia4; 3HAKOMCTBO C pa3JIMYHBIMU IMO3UITUOHHBIMHU
CHUCTEMaMM CUHCIICHHA,

IIP 6

yYMEHHE CBOOOHO ONEpUPOBATH MOHATUAMU: CTETIEHb C LEJIBIM
MoKa3aresieM, KOpeHb HaTypalbHON CTETIeHU, CTENEHb C
paloHaIbHBIM IIOKA3aTENIEM, CTETIEHD C IEHCTBUTEIbHBIM
(BelecTBEHHBIM) TIOKa3aTeseM, JIorapuM 4ucia, CHHYC, KOCUHYC U
TaHI'€HC TPOU3BOJIBLHOIO YUCIIA;

P 7

yMEHHUE OTIEPUPOBATH MOHATHUIMH: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHUN U
HEPABEHCTB, PABHOCUJILHOCTh YpaBHEHUI, HEPABEHCTB U CHUCTEM,
panMoHalIbHbIE, UPPALIMOHAIBHEIE, IOKa3aTeIbHbIC, CTEIICHHBIE,




Jorapu(pMuUECcKre, TPHTOHOMETPHYECKHE YPaBHEHHSI, HEPAaBEHCTBA U
CHUCTCMbI, YMCHHC PCIIAaTh YPAaBHCHUS, HCPABCHCTBA U CUCTCMBI C
HIOMOIIBIO PA3JIMYHBIX IIPHEMOB; PEIIaTh YPAaBHEHNUS, HEPABECHCTBA U
CUCTCMEI C ITapaMCTPOM; IIPUMCHATH YPABHCHUA, HCPABCHCTBA, UX
CHCTEMBI JUISl PEILICHHUSI MaTEeMaTHYECKHUX 3a/1a4 ¥ 3a]a4 U3 Pa3IndHbIX
o0yacTell HayKu U peaJlbHOM JKU3HY;

P 8

yMEeHHEe CBOOO/IHO ONEpUPOBATh MOHATUSAMH: TpapuK QyHKIUH,
oOparHas QyHKIUS, KOMIO3HLUS GYHKINH, THHEHHAs QYHKIHS,
KBazipaTu4Has pyHKIUs, cTeTIeHHAss GYHKIHS C IIEIbIM IIOKa3aTeNneM,
TPUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHBIE TPUTOHOMETPHUECKUE
(GyHKIMH, TOKa3aTenbHas U jorapudmuieckas GyHKINU; yMeHue
CTPOUTH TpapuKH (PYHKIHMA, BBIIOIHATH IPE0Opa30BaHus IpapUKOB
(bYHKIMIA; yMEHHE UCTIONB30BaTh rpaduKi QYHKIUH U1 H3ydeHHs
MPOIIECCOB U 3aBUCUMOCTEH MPH PEIICHUH 3a7a4 U3 IPYTUX y4eOHbBIX
IPEJIMETOB U U3 PealibHOM KHU3HU; BBIPaXaTh GopMyIaMu
3aBHCUMOCTH MEX]y BEJTMUYNHAMH;YMEHHUE CBOOOTHO OIIEPUPOBATH
HOHSATHSAMU: YETHOCTHh (DYHKIUH, HEPHOANIHOCTD (PYHKIINH,
OTPaHUYEHHOCTH (PYHKIIMU, MOHOTOHHOCTh (DYHKIIUH, SKCTPEMYM
GyHKIMK, HanOOoJIbIIIEe U HAUMEHBIIIeE 3HaYeHUs QyHKINU Ha
IPOMEXYTKE; YMEHHUE MPOBOANUTH MCCIeIOBaHNE (PYHKIINU;yMEHHUE
UCIIOJIb30BATh CBOMCTBA U TpauKu PYHKIMHN JUTS PEIICHHS
ypaBHEHHIA, HEPABEHCTB U 33/1a4 C TapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOM IIOCKOCTH MHOKECTBA PEILICHUH YpaBHEHHH,
HEPaBEHCTB U X CHCTEM;

1P 9

yMEHHE CBOOOHO ONEpUPOBATh MOHATUAMU: TOCIE0BATEIBHOCTD,
apu@meTnyeckas nporpeccus, reoMeTpuieckasi Iporpeccus,
0eckoHeyHO yObIBatoIasi reoOMeTpudecKas

IIpOrpeccusi; yMEHHE 33J1aBaTh MOCIIEI0BAaTEIbHOCTH, B TOM UHCIIE C
MOMOIIBIO PEKYPPEHTHBIX POPMYII;

IIP 10

YMEHHE ONepUPOBATh MOHATUSAMU: HEPEPHIBHOCTD (DYHKILINH,
aCHMIITOTHI rpaduka GyHKIMH, IepBast U BTOpast IPOU3BOAHAS
(GyHKIIMHM, TEOMETPUUECKUN U PU3NYECKUN CMBICI POU3BOIHOM,
nepBooOpasHasi, ONpeeICHHbII HHTErpajl; yMEeHHE HaXOIUTh
ACUMNTOTHI rpaduka GyHKIMHN; YMEHUE BBIYUCIATH IPOU3BOIHBIE
CYMMBI, IPOU3BE/ICHUS, YACTHOTO U KOMITO3UIIMH (DYHKIIMHA, HAXOUTh
ypaBHEHHUE KacaTelbHOM K TpaduKy (YHKIIMHN;YMEHUE UCTIOIb30BaTh
MIPOM3BOJIHYIO ISl MCCIIeT0OBaHMs (DYHKIIMMA, JJIS1 HAX 0K ICHUS
HaWJIy4lIero PelIeHNs B IPUKJIAJHbIX, B TOM YUCJE COLUAIBHO-
HKOHOMHUECKUX U (PU3MUECKUX 3ajauax, JJs ONpeaeseHUs] CKOPOCTH U
YCKOPEHUS; HaXOAUTh IJIOUIAAN U 00BEMBI (PUTYDP C TOMOLIBIO
MHTETpaJIa; MPUBOIUTH IPUMEPHI MATEMATUUYECKOTO MOJEIINPOBAHMUS C
OMOUIbI0 AU PepeHInaNbHbIX YPaBHEHUH;

ITP 11

yYMEHUE OIEPUPOBATH MTOHATUAMU: KOMIUIEKCHOE YHUCIIO, COIPSIKECHHBIE
KOMILJIEKCHBIE YMCJIA, MOAYJIb U apTYMEHT KOMILJIEKCHOTO YHUCIIa,
(dopma 3anucu KOMIUIEKCHBIX 4ncel (reoMeTpudeckas,
TPUTOHOMETpHUECKas U anredpandeckasi); yMeTb IPOU3BOANUTH
apudMeTHYECKue NeHCTBUS C KOMIUIEKCHBIMU YHCIIaMU; TPUBOIANUTH
IIPUMEPBI UCIIOIB30BAHUs KOMILUIEKCHBIX YHUCEIL,




ITP 12

yYMEHHE CBOOOTHO ONEpUPOBATH MOHITUSIMH: CPEIHEE
apudmeTnyeckoe, MeruaHa, HanOOJbIIee U HANMCHbINIEeE 3HAYCHHUSI,
pa3max, JUCIEPCHs], CTAHIAPTHOE OTKJIOHEHUE JJI1 ONIMCAHUS
YHUCJIOBBIX JIAHHBIX; YMEHHUE UCCIIEIOBATh CTATUCTUYECKUE JTAHHBIE, B
TOM YHUCJIE C IPUMEHEHUEM rpaduuecKiX METOJIOB U 3JIEKTPOHHBIX
CpeACTB; rpadMuecKy UCCIEI0BaTh COBMECTHBIC HAOIIOICHHS C
ITOMOILBIO AMarpaMM PacCEUBaHUs U JUHEHHON pEerpeccui;

ITP 13

YMEHME HaXOUTh BEPOATHOCTU COOBITUH C UCIOIb30BAHUEM
rpaMuecKuX METOJI0B; IPUMEHATh Ul PEeLIeHUs 3a1a4 (pOpPMYJIbI
CJIO’KEHUS M YMHOXKEHUS BEepOATHOCTEH, (hopMyiTy mOTHON
BEPOSATHOCTH, (opMyiny bepHyiin, koMmOuHaTOpHbIEe (aKThl U
(bopMyIIbI; OLIEHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA; yMEHUE
OIEpUPOBATH NOHATUAMMU: CIydaiiHasi BEJINYMHA, paclpeeiieHue
BEPOATHOCTEN, MaTEMaTUUECKOE OXKHUIAHUE, TUCIIEPCHS] U
CTaHJApTHOE OTKJIOHEHHE CIIy4altHON BEJIMYMHBI, (PYHKIIUU
pacnpeziesieHus: ¥ INIOTHOCTH paBHOMEPHOT0, I10Ka3aTeIbHOIO U
HOPMAJIbHOTO PAaCIpeAEICHUI; YMEHUE UCIIONIb30BaTh CBOMCTBA
M3YYEHHBIX paclpeesieHul s peleH s 3a/1a4; 3HaKOMCTBO C
HNOHATUSAMU: 3aKOH OOJIBIIMX YUCEII, METO/Ibl BEBIOOPOUYHBIX
UCCJIEJOBaHUM; YMEHHUE MPUBOAUTH IPUMEPHI ITPOSIBICHUS 3aKOHA
OOJIBLIMX YMCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSX;

ITP 14

yYMEHHE CBOOOIHO ONEPUPOBATH MOHIATUSIMH: TOUKA, IIpsMasi,
IUIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUHI YIroJl, IBYTpaHHBIN
YTOJ1, TPEXTPAaHHBIN YroJl, NEPECEKAIOIINECS, TapaIEIbHbIE U
CKPEIIHBAIOIINECS IPSIMBIE, TAPAJUIENBHOCTD U MEPIEHAUKYIISIPHOCTD
MPSAMBIX U IIJIOCKOCTEM, IOl MEXAY IPSIMBIMH, YIOJl MEXAY IIPIMON U
IIJIOCKOCTBIO, YTOJI MEKY INIOCKOCTSMU; YMEHHUE UCIIOIB30BaTh IIPU
pelIeHnN 3a]a4 U3Y4EeHHbIE (PaKThl U TEOPEMbI IUTAHUMETPHUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPY’KaIOIIEM MHpE; YMEHHE
ONEPUPOBATH MOHATUAMH: MHOTOTPAHHUK, CEYEHNE MHOTOIPAHHUKA,
NpPaBUIbHBIM MHOTOTPAaHHUK, TPU3Ma, TUpaMuaa, Gurypa u
MOBEPXHOCTh BpallleHus, IIWIMHAP, KOHYC, map, chepa, pazBepTka
MIOBEPXHOCTH, CEUEHUS KOHYCa Y LIMJIMHAPA, TAPAJIJIENIBHBIE OCH WX
OCHOBaHUIO, CEUYEHHUE 11apa, MIIOCKOCTh, Kacarolascs cgepsl,
LWIMH]pA, KOHYCa; YMEHHE CTPOUTH CEUEHNE MHOTOTPAHHHUKA,
n300paxkaTb MHOTOI'PaHHUKHU, GUTYPHI ¥ IOBEPXHOCTH BpAIICHUS, UX
CEYEHUS, B TOM YHUCJIE C TIOMOLIBIO DJIEKTPOHHBIX CPEJICTB; YMEHUE
MIPUMEHSITh CBOMCTBA T€OMETPUUECKUX (PUTYDP, CAMOCTOSATEIHHO
(bopMyIMpOBATH OIMPEAECIICHUS U3y4aeMbIX (PUTYp, BHIABUTaTh
TUIIOTE3bI O CBOIMCTBAaX U MPU3HAKAX T€OMETPUUECKUX PUTyp,
000CHOBBIBATh MJIM OIPOBEPIaTh UX; yMEHHE POBOIUTH
KJIacCU(pUKaLKI0 (GUTyp MO Pa3IMYHBIM MPU3HAKAM, BBITOIHSTh
HE00XO0/IMMBbIE IOTIOJTHUTENIbHBIE TOCTPOCHHUS;

IIP 15

yYMEHHE CBOOOHO ONepUPOBATH MOHITUSIMHU: IJIOLIA1b (PUTYPBI,
00BeM GUryphl, BETUYNHA YTIIa, PACCTOSHHUE OT TOYKH JI0 TIOCKOCTH,
pacCcTodHNUE MEXKIY MIPAMBIMU, PACCTOAHUEC MEKAY IMIIOCKOCTAMU,
mIomanb C(pepbl, IIomaab MMOBEPXHOCTHU MUPaMUIbI, ITIPU3MBbI, KOHYCAa,
MUAJTUHAPA, 00beM KyOa, TPsIMOYTOJILHOTO MapajuieIenuIea,




HpaMHUIBI, TPU3MBIL, HWINHAPA, KOHYCA, IIapa; yMEHHE HAXOAUTh
OTHOIIEHHE 00BEMOB OAOOHBIX (QUTYD;

ITP 16

YMEHHE CBOOOTHO ONEpUPOBATH MOHITUSIMHU: IBUKECHHE,
napajJieNIbHbI IepeHOC, CHMMETPHSI Ha TUNIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, IIpeoOpa3zoBaHue MoA00us, T0100HBIE (DUTYPHI; YMEHUE
pacrio3HaBaTh paBHbIE U MOJAOOHBIE (PUTYPBI, B TOM YHCIIE B IPUPO/IE,
HCKYCCTBE, apXUTEKTYpPE; YMEHHE UCIIOJIb30BATh T€OMETPUUYECKUE
OTHONICHHUSI, HAXOJAUTh TEOMETPHUECKUE BETHUMHBI (IJIMHA, YTOJ,
iouiaib, 00beM) MPH PELICHUU 33a]a4 U3 IPYTUX y4EeOHBIX MPEAMETOB
U U3 peajbHOM JKU3HU;

ImP 17

yMEeHHEe CBOOOIHO ONIEPUPOBATh MOHITUAMHE: IPSIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAWHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOpA Ha YKCII0, Pa3JIOKEHUE BEKTOpa IO
0a3ucy, ckalgpHOe IPOU3BEICHNE, BEKTOPHOE ITPOU3BEICHNE, YTOI
MEK1y BEKTOpaMHU; YMEHHE HCIIOIb30BaTh BEKTOPHBIA U
KOOPAWHATHBIN METO/ U PEIICHUS TEOMETPHUECKUX 3a1a4 U 3a/1a4
JPYTUX Y9E€OHBIX MPEIMETOB; ONIEPUPOBATH MOHATUSMH: MaTpuLa 2x2
1 3x3, onpeaenuTeNnb MaTPULIbl, TEOMETPUUECKUM CMBICI
OIIPEICTTUTEIIS;

ITP 18

YMCHHUEC MOACINPOBATE PCAJIbHBIC CUTYAallUU HaA A3BIKC MATCMATUKHU,
COCTAaBJIATDH BbIPAKCHUSA, YPABHCHU, HCPABCHCTBA U UX CUCTCMBI 11O
YCJIOBHUIO 3a1a4n, UCCIIECA0BATH IMOCTPOCHHBIC MOJCIIN C
HCIIOJIb30BAHUEM allllapara aJ'IFe6pr, HHTCPIIPETUPOBATDH HOHy‘IeHHHﬁ
pe3yiabTaT; CTPOUTH MATEMATUYCCKHUE MOACIIN C ITIOMOLIBIO
reOMCTPHUICCKUX MOHATUH U BCJIMYHMH, PCIIATh CBA3aHHLIC C HUMU
MPAKTUYCCKUC 3ala4r, COCTABJIATE BEPOATHOCTHYIO MOACIIb U
HHTCPIPETUPOBATH HOJIy‘ICHHLIfI pe3yibTaT; pellaTh IMPUKIAIHBIC
3aaa4u CpeACTBaAaMU MAaTEMAaTUUYCCKOI'0 aHajin3a, B TOM YHCJIC
COMMAJIbHO-3KOHOMHWYCCKOI'O 1 (I)I/I3I/IIICCKOFO XapaKTepa,

I1P 19

YMEHHE BBIOMPATh NOIXOSAIINNA METOJT AJIsl PEeLLIEHUs 3a/1auu;
[IOHUMaHNE 3HAYUMOCTH MaTEMATUKHU B U3YYCHUU IIPUPOJHBIX U
OOLIECTBEHHBIX MPOLIECCOB U SIBIIEHUI; YMEHNE PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB MaTEMATHUKU B UCKYCCTBE, YMEHUE IIPUBOAUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITHI POCCUHCKON U MUPOBOM
MaTEMaTUYeCKON HayKHU.

Kon
KOMIIeTEHIIUH

(Dopmyjmpoeka Komnemenuuu

OK 1.

Br16upaTh ciocoObl perienus 3a1a4 NpopecCHOHANbHON ASITETbHOCTH
IIPUMEHMUTEIBHO Pa3JIMYHBIM KOHTEKCTaM

OK 2.

Hcrnonb30BaTh COBpeMEHHBIC CPEJICTBA TIOUCKA, aHAIM3a M MHTEPIIPETAIIH
nH(popManuy U HHPOPMAITMOHHBIE TEXHOJIOTUH JIJIsl BBITOJIHEHUS 33129
poheCCHOHATBHON IEATETLHOCTH

OK 3.

[1nanupoBaTh U pean30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE, IPEIIPUHUMATENBCKYIO IEATEIbHOCTD B
npodeccuoHaIbHOU cepe, UCTOTH30BaTh 3HAHUSATIO TIPABOBOM U
(UHAHCOBOW T'PAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHSIX

OK 4.

D¢ deKTUBHO B3aMMOJICHCTBOBATh U pab0OTaTh B KOJJICKTUBE M KOMAaH/IC

OK' 5.

OC}’H.[GCTBHSITI: YCTYHO U TMCbMCHHYIO KOMMYHHKAIIMIO Ha




rocyaapcTBeHHOM si3bike Poccuiickoit deneparuu ¢ yaeToM 0cOOCHHOCTEH
COLIMAJILHOI'O M KYJIbTYPHOI'O KOHTEKCTa

HpOHBJ’IHTB IpaXXIaHCKO-IMIATPUOTHUYCCKYIO ITO3ULIUI0, AECMOHCTPHUPOBATH
OCO3HAHHOC MOBCACHUC HAa OCHOBC TPAAUIIMOHHBIX O6H.I€‘-I€JIOBC‘I€CKPIX

OK 6. LIEHHOCTEH, B TOM YUCJI€ C yY€TOM rapMOHM3ALMHU MEKHAIMOHAIbHBIX U
MEXPEJIMTHO3HBIX OTHOIICHUH, MPUMEHSTh CTaHAAPThI
AHTUKOPPYIIIMOHHOTO MTOBEJICHUS
CopeiicTBOBaTh COXPAHEHUIO OKPYKAIOIICH CPEIIbI, PECYPCOCOCPEKEHHUIO,

OK 7. MPUMEHSATH 3HAHUS00 U3MEHEHUN KJIMMATa, IPUHITUIIBI OEPEXKITHBOTO
MTPOU3BOJICTBA, 3P PEKTUBHOICHCTBOBATH B UPE3BBIUAHHBIX CUTYAITHSIX

Kona .
Dopmynuposxka npogheccuoHaIbHOll KOMNEemeHyuu
KOMIIETEeHI[MH
K 13 Biiagets HaBbIKaMM MOJTOTOBKYU IOPUANYECKUX TOKYMEHTOB, B TOM YUCIIE C
' WCTOJIH30BAHNEM HH()OPMAITMOHHBIX TEXHOJIOTHA.

CucremMaTu3upoOBaTh HOPMATHBHBIC MTPABOBBIC AKTHI M 0000IIAThH

[IK 2.2. IIPAaBOIIPUMEHUTENBHYIO IIPAKTUKY 10 BOIIPOCAM PacClIEIOBAaHUS U
NpEeAYNPEXKACHNS NPECTYIUICHUN U MHBIX TPAaBOHAPYILICHUI.
OcyiecTBiaTh (popMupOBaHUE U PACCMOTPEHUE TAKeTa TOKYMEHTOB IS

K 3.2 YCTaHOBJICHUS U BBIIUIATHI IEHCUH U MHBIX COLIMAJIBHBIX BBIILIAT U

MIPEIOCTABIIEHUS YCIYT TOCYJapCTBEHHOI'O COLIMAIbHOTO OOecreyeHus,
BKJIIOYAs BbIIayy JOKYMEHTOB IO YKa3aHHBIM BBITIJIATAM U yCIyraMm.




2. CTPYKTYPA Y COIEP)KAHUE OBIIEOBPA3OBATEJIBHOM

JACHUTIIAHBI

2.1. OO0beM JUCUMILIMHBI U BUAbI y4e0OHOH padoThI

Bupa yueOHoii padoThl

Oovem ¢ uacax

O0bem 00pa3oBaTeIbHOM NPOrPaMMbI JHCHHUILINHBI 281
B T.4.

1. OcHOBHOE co/IepKaHue 263
BT. ..

TEOpeTUIecKoe o0yueHue 153
PAKTUYECKHUE 3aHSTUS 110
2. IpodeccoHaILHO OPMEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 52

NPHUKJIAJTHOT0 MOIYJIA)

BT. ..

MPAKTUYECKHUE 3aHSITUS 52

IIpome:kyTOo4yHas aTTecTanus (IK3aMeH) 6




2.2. TemaTu4eCcKMid IJIAH M COIEPKAHUE TUCIIUTIIMHBI

Conep:xanue yueOHOro Matepuasa (OCHOBHOE U

HaumeHnoBaHue pa3aeiioB Oo0bem ®opmupyemble

npo¢eccuoHATBLHOOPUEHTUPOBAHHOE)1, 1abopaTopHbIe U NPAKTHYECKHE 3aHATHS,
U TeM . 4yacos KOMIIeTeHIIUH
NPHUKJIATHON MOAYJIb (PH HAJTHYHMH)
1 2 3 4
OcHoBHOe€ coJepKaHue

Pasjen 1. [ToBTOpeHHe Kypca MaTeMATHKH OCHOBHOM IIKOJIBI 18

Tema 1.1. Copepxkanue ydeOHOro Marepuana 2

Lens 1 3anaun MaremaTtukd | 1.1lens ¥ 3agaum MaTeMaTUKU TpPU OCBOCHUHU CIIEIMATbHOCTU. ba3oBble 3HaHUA U 1

IIPU OCBOEHUHU YMEHMsI 110 MAaTEMATHKE B MPOPECCHOHAIIBHOMN U B IOBCEHEBHON JESITEILHOCTH.

CIIEIUAJIbHOCTH. 2.MHOXecTBO, oOlepaluu Haa  MHOXecTBamH. Jluarpammel — Diinepa—BenHa. 1

MHosecTBa U JIOTHKa Hcnonp30BaHnE TEOPETUKO-MHOXKECTBEHHOIO ammapara JUuisi ONMCAHUSA PpealbHbIX
MPOLIECCOB U SIBIICHUN B MPOQPECCHOHATBHON NEATENbHOCTH, MPU PEIICHUU 3a/1ay U3 OK 01. OK 02
apyrux aucuuiuivi. OnpeneneHune, Teopema, CIEACTBHE, J0KA3aTELCTBO OK 03’ OK 0 4’

Tema 1.2. CopepxaHue yaueOHOro Marepuana 2 OK 05’ OK 06’

UYucna v BEIYUCIICHUS 3.Hatypansabie n nensie uncna. [Ipu3HaKu MEMMMOCTH LENBIX Yucell. PannoHadbHbBIE 1 OK 07’,OK 08,1
yucia. OOBIKHOBEHHBIE U AECATUYHBIE JPOOU, MPOLEHTHI, 0ECKOHEUHbIE MEPHOANYECKHE OK 09,
npobu. ApudpMmeTHueckue OmIepaluy C paludOHAIbHBIMU 4YHCIaMH, NpeoOpa3zoBaHUs TIK 1.3,
YKCIJIOBBIX BBIPA)KEHUH. TK. 2.2,
4.]lelicTBUTEIIbHBIC qucna. PanmonanesHbie 3 HppALUOHAIbHBIE qucna. 1 MK.3.2
Apudmerndeckne omepauud ¢ JCHCTBUTENBHBIMU  4uciaaMu. [IpuOmmkEHHbIE
BBIUMCJICHMS], TPaBUJIa OKPYTJIEHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BIYUCICHUN

Tema 1.3 ConeprkaHue yueOHOro MaTepuasa 4

Toxnectna u | 5. ToxnectBa U TOXIECTBEHHbIE IMpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpaBHEHUS. 1

TOKICCTBCHHBIC HepasenctBo, penieHrie HepaBeHCTBA. MeTo/ HHTEpBaJIOB. PelieHne nenbix u JpooHo-

NpeobpasoBaHus. paloHaIbHBIX YPAaBHEHHUH U HEPABEHCTB.

YpaBHeHus —
6.IlpuMeHeHe ypaBHEHHI W HEPAaBEHCTB K PEIICHUI0O MAaTEMAaTWYECKHUX 3a7ad W 3a/1ad 1

1 HEpaBEHCTBA

U3 PA3IUYHBIX 00JIaCTel HAYKU U peabHOMN JKHU3HU.

1
OO6pa3oBarenbHas OpraHU3alUs BIIPaBEe CaMOCTOSTENIFHO ONMPEACIATh MOCIEJ0BATEIEHOCTh U3YUYEHHUS Pa3fAeoB M TeM, BXOAAIINX B HUX, a TaKXKe IepepactpeaessiTh KOJIHIeCTBO
4acoB JUIS OCBOGHHUS OOydYaloOmMMHUCS YYeOHOTO MaTepHajiac ydeToM JIOTHKH (OPMHpPOBAHMSA TPEAMETHBIX Ppe3yIbTaToB, OOMHX U NPO(EeCCHOHATHHBIX KOMIIETCHIINH,
MEXXIPEIMETHBIX CBSI3€H C IPYIrMMH JUCHUIIIMHAMHU 00111e00pa3oBaTesIbHOTO U 001enpodeccnoHaIbHOro HuKiIoB yyeoHoro miana OIICTIO




7.CucteMbl UM COBOKYIIHOCTM palMOHAJbHBIX YpPAaBHEHUN M HepaBeHCTB. CuCTEMBI
JIMHEWHBIX YpaBHEHUH.

8.Pemenue npukiiagHbIX 3a7a4 ¢ HOMOILBIO CUCTEMBI JIMHEHHBIX YpaBHEHUN 1
Tema 1.4. [IpodeccronanbHO OPUEHTUPOBAHHOE COZIEPKaHKE (COAep KaHUE IPUKIIATHOTO MOIYIIS) 4
IIporieHTHBIE  BBIUMCIICHUS
B npodeccuoHanbHbIX | 9.IIpuMeneHne ApoOeit U MPOLEHTOB ISl PEIICHUS MPUKIAIHBIX 3384 M3 Pa3THIHbIX 1
3aja4ax OTpacJieil 3HaHUM U peasbHON KU3HHU.
10.I13 Ilpubnu>kéHHble BBIYMCIEHUS, IpaBWIa OKPYIJIEHMs, NPUKHIKA M OLIEHKa 1
pe3ysbTaTa BHIYUCICHUH.
11.I13 Pa3Hble cnocoObl BbIYMCIACHUS MPOLEHTOB. IIpoleHTHBIE BBIYMCIEHUS B 1
npodecCHOHATIBHBIX 3aJjayax.
12.113 IlpumeHeHne ypaBHEHUN W HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a/ad U 1
3ajlay U3 pa3IMuHbIX 00JacTell HAyKU U peabHOM JKU3HU
Tema 1.5. CopneprkaHue yueOHOro MaTepuaia 2
ITocienoBaTenbHOCTH 13.I13 IlocimenoBaTeabHOCTH, CIIOCOOBI 3aJaHHs IOCIEI0BATEILHOCTEH. MOHOTOHHEIE 1
U IIPOTPECCUU HOCJIEe10BATENbHOCTU. ApudMeTryecKast U TeOMEeTpHUYecKasi IPOrPECCHH.
14. TI3 beckoneuHno yOpIBaro1iasi reoMmerpuueckas nporpeccus. Cymma 0€CKOHEUHO 1
yObIBaro1eil reomeTpudeckoil nporpeccuu. @opmyiia CI0KHBIX MPOLEHTOB.
Vcrionp30BaHue MPOTPECCHH ISl PENICHHUs] PEATBbHBIX 3a/1a4 MPUKIATHOTO XapaKTepa
Tema 1.6. Copneprkanue yueOHOTo MaTepuana 4
@OyHkunu 1 rpaduku 15.®yuknus, cnocoOwl 3aaanus Gyakuun. ['paduk Gyakimm 1
16.B3aumuo oOpatHble ¢(yHkIMH. OO6NAacTh OINpeaeseHUs] U MHOXECTBO 3HAaYeHUH 1
(GYHKITMH.
17 Hymu gynkiun. [TpomMexyTku 3HaKONOCTOSHCTBA. . YETHBIE M HEUETHBIE (DYHKIINUU 1
18 KonrponsHas paboTa 1o pasaeny 1.> BXOQHON KOHTPOIIb 1
Paznen 2. Crenenu u kopHu. CTeneHHasi, Noka3arejbHas U Jorapupmudeckasi QyHKIHU 46 OK 01, OK 02,
OK 03, OK 04,
Tema 2.1. CopepxaHre yaeOHOro MaTepuana 4 OK 05, OK 06,
ApudpmeTnueckuil KOpeHb 19. ApudmMernuecknii KOpeHb HATYPAITHHON CTENICHH. 1 OK 07,0K 08,
N—OM CTEIEHHU. 20.113 Apudmernyecknii KOpeHb HATYPAJILHOM CTETIEHHU. 1 OK 09,
21.JleiicTBusi ¢ apu(METHICCKUMH KOPHSIMHU N—O# CTETICHH. 1 IIK 1.3,

2
YachIKOHTPOJBHBIX PA0OT YUTEHHI B COACP)KaHUH YUeOHOTO MaTeprana U BXOIAT B 00IIee KOJMIECTBO YaCOB 10 pa3aety




22 113 JleiicTBus ¢ apupMETHIECCKUMH KOPHSIMH N—Oi CTETICHHU.

Tema 2.2

Crenenu. CtannapTHast
dhopma 3anucu
JNEHCTBUTENHLHOTO YnCIa

Copneprkanue y4eOHOro Mareprasia 6
23.Ctenenp ¢ uenbiM mokaszareneM. CrappaptHas (opma 3amucu JAedCTBUTEIHHOTO 1
qucia.
24.Ctenienb ¢ uenbiM mokaszareneM. CrappaptHas (opma 3amucu JAedCTBUTEIHHOTO 1
qucia.
25.Mcnonp30BaHne NOAXOAAIIeH (OPMBI 3aITUCH ACWCTBUTEIBHBIX YHCEN IS PELICHUS 1

IMMPAKTUYCCKUX 3a1a4 U IPECACTaBJICHUA JaHHBIX.

26.CrerneHb ¢ pallMOHAIBHBIM MOKa3aTeneM. CBOMCTBA CTETIECHH.

27.CrerieHb ¢ palMOHAIBHBIM MOKa3aTeneM. CBOHCTBA CTETICHH.

28.113 IIpeoOpazoBanue BoIpAXKEHUH, COAEPKAIINX CTEIEHU C PAlIMOHATBEHBIM
nokazaresieM

Tema 2.3.
CreneHHas QyHKIUS

Copepxkanue ydeOHOro Marepuana

29.CreneHHasi QyHKIMS C HATYpaJIbHBIM U 1IEJIbIM Noka3aTeneM. E€ cBoiicTBa u rpaduk.

30.Crenennas GyHKIMS ¢ HATypaJIbHBIM U LIETbIM MoKaszareneM. EE cBoiicTBa u rpaduk.

31.CgoiicTBa u rpaduK KOpPHS N-0H CTEHEHU

32.CBoiicTBa u rpaduK KOPHS N-0H CTEIEHU

Tema 2.4. UppanuoHanbHble
YpaBHEHUSH HEPABEHCTBA

CopepxaHue yaeOHOT0o MaTepuana

33.Pemenne nppanoHaIbHBIX YPAaBHEHHI U HEPABEHCTB

34.PenieHre uppallMoOHaJIbHBIX YPAaBHEHUH U HEPABEHCTB

35.113 Pemenue nppalilnoHaJIbHBIX YpaBHEHUI 1 HEPABEHCTB

36.113 Pemennie nppalilnoHaJbHbIX YpaBHEHUI 1 HEPABEHCTB

37.113 Penienne nppalliOHAJIBHBIX YPaBHEHUI Y HEPABEHCTB

38.113 Pemnennie nppalilnoHaIbHbIX YpaBHEHUI 1 HEPABEHCTB

Tema 2.5. TlokasarenbHBIE
YpaBHEHUS U HEPABEHCTBA

CopepxaHue yaeOHOT0o MaTepuana

39.TToka3aTenbpHBIC YPABHEHUS H HEPABCHCTBA

40.IToka3arenbHble ypaBHEHHs U HEPABEHCTBA

41.113 Iloka3aTenbHble YPABHEHUS U HEPABEHCTBA

42.113 Iloka3aTenbHble YPABHEHUS U HEPABEHCTBA

43.113 Tloka3aTenpHble ypaBHEHUS U HEPABEHCTBA

44113 Iloka3aTenbHble YpABHEHUS U HEPABEHCTBA

Tema 2.6.
Jlorapudm uncna. CBoiicTBa
norapupmMoB

CopepxaHue yaeOHOTo MaTepuana

45 Jlorapudm yucna.

46.113 Jlorapudm uncana.
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IIK. 2.2,
[IK.3.2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07,0K 08,
OK 09,
IIK 1.3,
IIK. 2.2,
IK.3.2




47.JlecaiTUYHBIC U HATYpAJIbHBIC JOTapU(MBI. 1
48.113 JlecaTuuHbIe U HATYPAIbHBIC JIOTAPU(PMBI. 1
49.IIpeoOpazoBaHme BEIPAKEHU, CONIEPKAIIUX JOTapHPMBI 1
50.I13 TlpeobpazoBaHre BEIPAKECHHI, COAEPIKAIIUX JTOTapHPMBbI 1
Tema 2.7. IlokasarensHas | ComepxaHue yaeOHOT0O MaTepuaa 8
u norapupmuueckas | 51.ITokasarenpHast u jorapudmudeckas QyHKIMH, KX CBOUCTBA U IPaQUKH. 1
Gynximn, ypaBHenus, | 52.113 [lokazarenbHas u Jorapudmuueckas QyHKIUN, UX CBOMCTBA U rpauKH. 1
HEPaBCHCTBA 53.113 IlokazaTtenpHas u jorapudmuyeckast QyHKIMH, UX CBOWCTBA U rpaduKu. 1
54.113 TlokazarenbHas u JorapupmMudeckas GyHKIIUHA, UX CBOMCTBA U TpadUKH. 1
55.Jlorapudmudeckue ypaBHEHUS] © HEPABEHCTBA 1
56.113 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1
57.113 Jlorapudmudeckne ypaBHEHUS] M HEPABEHCTBA 1
58.113 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA 1
Tema 2.8. [IpodeccronanbHO OPUEHTHPOBAHHOE COJEPKAaHUE (COAEPKAHUE ITPUKIIATHOTO MOYJIs) 4
Jlorapudmsl B mpupoe
W TEXHUKE 59.113 Ilpumenenue sorapudma. Mictopus pa3BUTHSI MaTeMaTHKH. 1
60.113 Jlorapudmuueckas cnupanb B npupoje. Ee maTemaruueckue cBoiicTBa 1
61.113 Ucnons3oBanue rpadukoB QyHKIUN A1 UCCIIEAOBAHUS MIPOLIECCOB U 1
3aBUCHUMOCTEHN, KOTOPbIE BOSHUKAIOT IIPU PELLIEHUH 33/1a4 U3 PA3INYHBIX 00sacTeit
HAYKU U peasibHON XKU3HU
62.I13 Vcnonb3oBanue rpadukoB GyHKIHHI 17151 UCCIIEIOBAHMS TIPOLIECCOB U 1
3aBHCUMOCTEH, KOTOpbIE BOSHUKAIOT IPU PEIICHUH 3a/1a4 U3 Pa3JInYHbIX o0sacTen
HAyKU U PEAIbHON KU3HU
Tema 2.9. ConeprkaHue yueOHOro MaTepuaia 2
[IpuMeHeHne ypaBHEHUH, 63.Mcnonp3oBanne rpaukoB GYHKIUHN U PEIICHUS YPABHEHUH W JIMHEHHBIX CHCTEM. 1
CHCTEM U HEPABEHCTB [TpuMmeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMaTHYECKHUX 3aJad U
K pelIeHuIo 3a/1a4 3a]1a4 U3 pa3IM4HbIX 00JacTel HAyKH U peaIbHOM JKHU3HU
64.KonTpospHas paboTa mo paszzaeiny 2 1
Paspnen 3. IIpsimble U J10cKOCTH B pocTpaHcTBe. KoopanHaThl M BEKTOPHI B IPOCTPAHCTBE 36
Tema 3.1. Conepkanne yaeOHOro MaTepuasa 6
IToBropenune muanuMerpuu. | 65.0cHoBHBIE GUTYPBI, PAKTHI U TEOPEMBI IUTAHUMETPHUH. 1
OcHoBHBIE HNOHATUA | 66.0cHOBHBIE (PUTYPBI, (PAKTHI U TEOPEMBI INIAHUMETPHH. 1
CTCPEOMETPUHA 67.0OcHOBHBIE TOHATHS cTepeoMeTprn. Touka, mpsiMasi, TNIOCKOCTh, TPOCTPAHCTBO. 1
68.0OcHOBHBIE TOHATHS cTepeoMeTpHH. Touka, npsiMasi, INIOCKOCTh, TPOCTPAHCTBO. 1




69.ITonsTHE 00 AKCMOMAaTUYECKOM ITOCTPOCHHUH CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPHH
" CIICACTBHUSA U3 HUX

70.113 ITonsiTre 06 aKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHUU: AKCHOMBI
CTEpEOMETPUH U CIEJCTBHS U3 HUX

Tema 3.2.
[IpsiMbIe U TUIOCKOCTH
B MIPOCTPAHCTBE.

[TapannensHOCT  MPSMBIX,
IpsAMOM M INIOCKOCTH,
IJIOCKOCTEH

Conepkanue yaeOHOro MaTepHraia

71.B3auMHOE  pacHojiO)KeHHWE TPSIMBIX B  IPOCTPAHCTBE:  IEpEeceKarouecs,
napajuieIbHbIe ¥ CKPEIIUBAIOLIUECS MIPSIMBIE.

72.B3auMHOE  pacHojiO’)KeHHWE TNPSIMBIX B  IPOCTPAHCTBE:  IEpeceKarouecs,
napajuieIbHbIe U CKPEIIUBAIOLIUECS MIPSIMBIE.

73.I1apamienbHOCTh MPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapajljielbHble MpsMble B
IIPOCTPAHCTBE, MAPALIEITBLHOCTh TPEX NPSIMBIX, NAPALIEIBHOCTD NPSIMON U IIIOCKOCTH.

74. Y18l C COHaIIpaBJICHHBIMU CTOPOHAMH, YI'OJI MECXKAY IIPAMBIMU B IIPOCTPAHCTBC.

75.I1apaiienbHOCTh MIOCKOCTEN: TMapajuieibHbIE IUIOCKOCTH, CBOMCTBA MapalIeIbHBIX
IIJIOCKOCTEH.

76.IlpocTeiime MPOCTPAHCTBEHHBIE (HUTYphl HA IUIOCKOCTH: TETpa’ap, Kyo,
napaJulelIenuIe, HOCTPOSHHE CEYSHUH

Tema 3.3.

[leprieH TUKYISIPHOCTD
MPAMBIX

U TNIOCKOCTEH

Copepxkanue ydeOHOro Marepuana

77 1leprieHANMKYASPHOCTh TPSIMOM M IJIOCKOCTH: TEPINEHANKYISPHbIE TMpSMbIE B
MIPOCTPAHCTBE, MPSIMbIC Mapajyie/ibHbIe W TMEPHEHAUKYISIPHBIE K TUIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTH MPAMOUM M IJIOCKOCTH, TEOpEMa O HPsIMOM TMepHeHIUKYISPHOU
MJIOCKOCTH

78.HepHeHI[I/IKYJU{pHOCTL HpHMOfI U IIJIOCKOCTU: TMCPICHAUKYIAPHBIC MTPSAMBIC B
MMPOCTPAHCTBE, MPAMBIC MAPAJUICIIBHBIC W HNCPHCHAUKYIISIPHBIC K IIJIOCKOCTH, IMPU3HAK
NEPNCHAUKYIIAPHOCTU HpHMOfI " IUIOCKOCTH, TEOpeMa O HpHMOﬁ HepHCHHHKYHHpHOﬁ
IIJIOCKOCTH

79.HepHeHI[I/IKYJ'IHpHOCTL HpHMOfI U IIJIOCKOCTU: TMCPICHAUKYIAPHBIC MTPSAMBIC B
MMPOCTPAHCTBE, MPAMBIC MapaAUICIIBHBIC U HNCPHCHAUKYIISAPHBIC K IIJIOCKOCTH, IMPU3HAK
NEPNCHAUKYIIAPHOCTU HpHMOﬁ H INIOCKOCTH, TCOpEMa O HpHMOﬁ HepHCHHHKYHHpHOﬁ
IIJIOCKOCTH

80.I13 IlepneHAMKYISPHOCTh HPSIMOW M IUIOCKOCTHU: NEPNEHAUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpPSIMbIE MapajiebHble U MEePHEeHAUKYISPHbIE K IUIOCKOCTH, MPU3HAK
NEPNEHIUKYIIPHOCTU MPSAMOM U IJIOCKOCTH, TEOPEMA O HPSIMOW NEpPHEHAUKYISIPHON
IUIOCKOCTH

81.113 IlepneHAUKYISIPHOCTh MPSIMOW M IUIOCKOCTU: MEPIEHANKYJSPHBIE IMPSIMbIE B
IIPOCTPAHCTBE, MPsMbIE NApAJICIbHBIE U INEPIEHIUKYIISIPHBIE K IUIOCKOCTH, NPU3HAK

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07,0K 08,
OK 09,
IIK 1.3,
IIK. 2.2,
IK.3.2




MEePIECHANKYJSIPHOCTH MOPSIMOM M IIOCKOCTH, T€OpEMa O MPSAMOW MEPHEeHAUKYISIPHOI
IJIOCKOCTH

82.113 IlepneHAMKYISPHOCTh HPSIMOW M IUIOCKOCTU: NEPIEHAUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSMBIEC MAapaJUICIbHbIE U NEPIEHAUKYIISPHBIE K IUIOCKOCTH, NPU3HAK
NEPHEHAUKYJIIPHOCTH NMPAMON M IIJIOCKOCTH, TEOpPEMa O IPSIMOM INEpIEHIUKYIISIPHOU
IUIOCKOCTH

Tema 3.4.
VYTIIbl MY IPSIMBIMU
U TUIOCKOCTAMHA

Conepkanue yaeOHOTo MaTepHraia

83.Yrapl B MpoCTpaHCTBE: Yroj MEXIYy MPsMOM M IJIOCKOCTBHIO, ABYTPAHHBIN Yrodi,
JIMHEMHBIN yroJ IByrPaHHOrO yria.

84.I1leprieHuKyNAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TIOCKOCTH, PACCTOSHUE OT
MPSIMOM /10 TIJIOCKOCTH, MPOEKIUS (PUTYpHI HA TUIOCKOCTbD.

85.I1leprieHUKYIAPHOCTh  IUIOCKOCTEH:  MPHU3HAK  MNEPIEeHIUKYISIPHOCTH  JBYX
IUIOCKOCTEH.

86.Teopema o Tpéx nmepneHAUKYIIpax

Tema 3.5.
Koopannats! u BEKTOPBI
B IIPOCTPAHCTBE

Copepxanue yueOHOro Marepuaa

87.BexTop Ha IUIOCKOCTH M B mpocTpaHcTBe. ClI0KEHWE W BBIYMTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha YHCIIO.

88.Paznoxkenne BekTopa 1m0 TpEM  HEKOMIUIAaHApHBIM  BekTopam. I[IpaBuio
napajuiejenunesa.

89.PemecnHue 3a4a4, CBA3aHHLBIX C IPUMCHCHUCM ITpaBUJI JEHUCTBUH C BCKTOpaMHu.

90.113 IIpsimoyrosibHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpa.
[Ipocreitmme 3aga4n B KOOpAMHATAX.

91.Vron MCIKAY BCKTOPAMH. CKaJ'IHpHOC IMPOU3BCACHUC BCKTOPOB. Brruncnenue YIJioB
MCKAY NPAMBIMHA W IIJIOCKOCTAMM.

92.KoopanHaTHO-BEKTOPHBIN METOJI IIPU PEIIEHUN TEOMETPUUECKUX 3a/1a4

Tema 3.6.
[IpsiMble U TIOCKOCTH
B HpaKTquCKI/IX 3agadyax

[IpodeccrnonanbHO OPUEHTUPOBAHHOE COIEpKAHUE (COEP KAHUE MPUKITATHOTO MOYJIs)

93.113 PacnonioskeHne IpsIMbIX U TUIOCKOCTEH B OKpY»KaroliemM Mupe (pupoJe,
HCKYCCTBE, apXUTEKTYpe, TEXHHKE). PerieHre npakTuKo-OpMeHTUPOBAHHBIX 33134

94.113 PacnionoskeHre IpsIMbIX U IJIOCKOCTEHN B OKpY»KaroleM Mupe (pupoJe,
HCKYCCTBE, apXUTEKTYpe, TEXHHKE). PerieHre npakTHKo-OpMEeHTUPOBAHHBIX 33134

95.113 PacnonoskeHne npsIMbIX U IJIOCKOCTEHN B OKpY»KarolieM Mupe (Ipupoze,
UCKYCCTBE, apXUTEKTYpe, TEXHHKE). PerieHre npakTHKO-OpMEeHTUPOBAHHBIX 33134

96.113 PacnionoskeHre npsiIMbIX U IJIOCKOCTEHN B OKpY»KaroleM Mupe (pupoJe,
VCKYCCTBE, apXUTEKTYpe, TEXHUKE). PelieHne npakTHKO-OpUEHTUPOBAHHBIX 3324




97.113 PacnosioxkeHue IpsIMBIX U TIOCKOCTEH B OKpYKaroleM Mupe (pupoe,
HCKYCCTBE, apXUTEKType, TEXHUKE). PerieHne npakTHKO-OpueHTUPOBAHHBIX 3aj1a4

98.113 PacniosioskeHre IpsIMbIX U IJIOCKOCTEHN B OKpY’KaroleM Mupe (IIpupoJe, 1
UCKYCCTBE, apXUTEKTYpe, TEXHHKE). PelieHre npakTuKO-OpMEeHTUPOBAHHBIX 33134
Tema 3.7. CopepxaHne yaeOHOr0o Marepuaa 2
Pemenue 3anau. [psmele 99.113 Pemenue 3aay Ha HAXOXAEHUE N€OMETPUYECKUX BEIMUYUH C HMCIIOJIb30BAaHHEM 1
U IIJIOCKOCTH, KOOPAMHATBI | ammapara BEKTOPHOM aareOpbl
1 BEKTOP 100.KonTpoasHas pabora 1o pasjaeny 3 1
Paznen 4. OcHoBbl Tpuronomerpun. Tpuronomerpuueckue GpyHKuuM 32
Tema 4.1. Copepkanue ydeOHOro Marepuana 6
OCHOBBI TPUTOHOMETPUHU 101. Cunyc, KOCUHYC U TaHI'€HC YHCIOBOIO apryMeHTa. 1
102.113 Cunyc, KOCMHYC U TAHT'€HC YHUCIOBOIO apryMeEHTa. 1
103.ApkcuHyc, apKKOCHHYC, apKTaHT'€HC YHCIOBOTO apryMEeHTa. 1
104.113 Apkcunyc, apKKOCHUHYC, apKTaHI€HC YHCIIOBOI'O apryMEHTA. 1
105.Tpuronomerpuueckasi OKpYKHOCTb, OIPENEICHUE TPUTOHOMETPHUYECKUX (YHKIUI 1
YHCIOBOr0 apryMeHTa
106.TpuronomeTrpudeckasi OKpyKHOCTb, OINPENEICHNE TPUTOHOMETPUIECKUX (DYHKITHIA 1 OK 01, OK 02,
YHICJIOBOIO apryMEHTa OK 03, OK 04,
Tema 4.2. OcHoBublie | ConepxaHue yueOHOTO MaTepHasa 8 OK 05, OK 06,
TPUTOHOMETPUUECKHE 107.IIpeoGpazoBanue TPUTOHOMETPUUECKUX BBIpAXKEHUH. OcHoBHbIE 1 OK 07,0K 08,
TOXJIECTBA TPUTOHOMETpHUUYECKHE (HOPMYJIbI OK 09,
108.ITpeoOpaszoBanue TPUTOHOMETPHUIECKUX BBIPAXKCHUH. OcHoBHBIE 1 [IK 1.3,
TPUTOHOMETpHUUYECKHE (HOPMYJIbI IK. 2.2,
109.I1IpeoGpazoBanue TPUTOHOMETPHUYECKUX BBIPA)KEHU. OcHOBHBIE 1 [1K.3.2
TPUTOHOMETpHUUYECKHE (HOPMYJIbI
110.113 IlpeoOpa3zoBaHue TPUrOHOMETPUUECKHUX BbIpaxeHH. OCHOBHbBIE 1
TPUTOHOMETpHUUYECKHE (HOPMYJIBI
111.113 IlpeoOpa3zoBaHue TPUTOHOMETPUUECKHUX BbIpaxeHH. OCHOBHbBIE 1
TPUTOHOMETpHUUYECKHE (HOPMYJIBI
112 TIpeoOpazoBaHHEe TPUTOHOMETPUIECKHUX BBIpaKeHHH. OCHOBHBIE 1
TPUTOHOMETpHUUYECKHE (HOPMYJIBI
113.113 IlpeoOpa3zoBaHue TPUTOHOMETPUUECKHUX BbIpaxeHHi. OCHOBHbBIE 1
TPUTOHOMETpHUUYECKHE (HOPMYJIBI
114.113 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIpakeHU. OCHOBHBIE 1




TPUTOHOMETpHUECKHE (HOPMYIIbI

Tema 4.3. Copneprkanue y4eOHOro Mareprasia 6
Tpuronomerpuueckue 115.®yuknus. [lepuonnveckue GyHKINU. 1
¢Gyskumyu, ux csoictBa M | 116.113 ®dyuknusa. [lepuoanueckue GpyHKIMH. 1
rpapuku 117.®ynaxnus. [lepuonndeckue GyHKINU. 1
118.Tpuronomerpudeckre HyHKIMH, KX CBOMCTBA U Ipaduku 1
119.Tpuronomerpuueckue GyHKIIUHN, UX CBOMCTBA U rpaduKu 1
120.I13 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduKu 1
Tema 4.4. Copneprkanue y4eOHOro Mateprasa 8
Tpuronomerpuueckue 121.PemieHre TPUTOHOMETPUIECKUX YPaBHEHHIA. 1
YPaBHCHUS U HEPABCHCTBA 122 .Pemienrie TPUrOHOMETPUUYECKUX YPABHEHHIA. 1
123.113 PenieHne TpUroHOMETPUYECKUX YPABHEHUH. 1
124.113 Pemienrie TPUroHOMETPUUYECKUX YPABHEHMUII. 1
125.113 IlpumMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1
126.113 IlpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
127.113 Ilpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
128.113 IlpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
Tema 4.5. [TpodeccrnonanbHO OPUEHTUPOBAHHOE COZIEPKaHKE (COAepIKaHUe MTPUKIIATHOIO MOAYJIS) 2
Hcnons3zoBanue
TPUTOHOMETPUHU 129.113 IlpoBeneHue MNpakTHUECKUX PACUETOB MO (GOpMyslaM TPUTOHOMETPUH. 1
B nipodeccuoHanbHoM cepe | Mcmonb3oBanue rpadukoB GyHKIMN IS UCCIIEAOBAHHS MPOIECCOB U 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PELICHUU 337a4 U3 JPYTruX y4eOHBIX AMCLUUIUIMH U pealbHOMN
KHU3HH
130.I13 IlpoBeneHue MNpakTHUECKUX PACUETOB MO (GOpMyslaM TPUTOHOMETPUH. 1
HcnonwszoBanne rpadukoB QYHKIHI ST UCCIENOBAHUS TPOIECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PELICHUN 337a4 U3 JPYTruX y4yeOHBIX AMCLUUIUIMH U pealbHOI
KU3HH
Tema 4.6. Coneprkanue yueOHOro MaTepuaa 2
Permenne 3aga4 | 131.Tpuronomerpuyeckre GYHKIMH, TOXKJIECTBA U YPABHEHUS 1
TPUTOHOMETPUHU 132.KonTtponbHas pabota no pazaeny 4 1
Pa3nes 5. MHOrorpaHHHMKH H TeJl1a BpalleHust 40
Tema 5.1. ConeprkaHue yueOHOro MaTepuasa 10
MHororpaHHUKH 133.IloHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC 3JEMEHTHl MHOTOTPAaHHWKA, BBIMYKIbIE U 1

HCBBIITYKJIBIC MHOTOTPAHHHKH, pa3BépTKa MHOTI'OI'paHHUKA.




134.IlonsiTie MHOTOTpPAaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBINYKJIbIE WU
HEBBIIYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKAa MHOIOIPaHHUKA.

135.1Ipu3ma: n-yroipHas MpHU3Ma; TPAaHU U OCHOBAHUS MPU3MBI; MpsIMas M HAKIOHHAsS 1
pU3Mbl; OOKOBas U MOJIHASI IOBEPXHOCTh PU3MBI.
136.IIpu3ma: n-yroipHas MpU3Ma; TPAaHU U OCHOBAHUS MPHU3MBI; MpsIMas M HAKIOHHAsS 1
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh MPU3MBI.
137.1Ipu3ma: n-yroipHas MpHU3Ma; TPAHU U OCHOBAHUS MPHU3MBI; MpsIMas M HAKIOHHAsS 1
pU3Mbl; OOKOBas U MOJIHASI IOBEPXHOCTh MPU3MBI.
138.ITapamienenunen, NpsIMOYTOJIbHBIN MapaJIICJICIIUIIC]] K €0 CBOICTBA. 1
139.ITupamuna: N-yrojapHash MUpaMuja, TpaHH M OCHOBAaHUE MUPAMUIbL, OOKOBas W 1
TIOJTHAsI TOBEPXHOCTh MHUPAMHU/JIBL; TPABHIIbHAS U YCEUEHHAs MMPAMUJIA.
140.ITupamuyia: n-yrojapbHash TUpaMuja, TpaHH M OCHOBAaHUE MUPAMUIbL, OOKOBas U 1
NOJTHAsI TOBEPXHOCTh NUPAMHUJIBI; TPABHIIbHAS U YCEUEHHAS TUPAMHIA.
141.OnemeHTHl TPU3MBI U TUPAMUJIBL. 1
142 .Brruncienue 3J1eMeHTOB MHOTOTPAaHHHUKOB: péOpa, TharoHaiu, yribl 1
Tema 5.2. Copepkanue y4eOHOro Marepuana 8
IIpaBunbHBIE 143.1IpaBuiibHblE MHOTOTPAHHUKU: TIOHATHE NPABUIIBHOTO MHOTOTPAHHUKA; IPaBUIIbHAS 1
MHOTOTPaHHHKH. npyU3Ma U NMpaBUJIbHAS MUPAMUIA; MIPABHIbHAS TPEYTOJIbHAS MUPaMUIa U NPaBUIBHBIHN
[Tnomanm MOBEPXHOCTHU | TETpadp; KyO.
MHOTI'OTPaHHUKOB 144 ITpaBuiibHbIE MHOTOTPAHHUKH: TIOHATHE MTPaBUJIBHOIO MHOTOTPAaHHUKA; MTpaBUIIbHAS 1
npy3Ma U MpaBUJIbHAS MUPAMUAA; MPaBUIIbHAS TPEYToJibHAS NMUpaMHIa U TPaBUIIbHBIN
TeTpa’ip; KyoO.
145.IIpencraBienue o NpaBUIIbHBIX MHOTOTPAHHUKAX: OKTa3Jp, 0AEKadAp U UKOCASIP 1
u JIp.
146.113 Ceuenust mpu3Mbl U IUPAMMUJIBI. 1
147.113 Cevyenust npu3Mbl U TUPAMHUJIBI. 1
148.IInomans OOKOBOW IOBEPXHOCTH M TMOJHOW ITOBEPXHOCTH TIPSMOU TIPU3MBIL, 1
IUIOIAAb OCHOBAHMIA, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM MPU3MBI.
149.ITnomane OOKOBOW IOBEPXHOCTH M TOJHOW ITOBEPXHOCTH TIPSMOU TIPU3MBIL, 1
TUIOIAb OCHOBAHMIA, TeOpeMa 0 OOKOBON MOBEPXHOCTH NMPSIMON IPU3MBI.
150.113 Ilnomane OGOKOBON MOBEPXHOCTH W TOBEPXHOCTH MPAaBUIBHOM NHpaMHBbI, 1
TeopeMa o IO OOKOBOM MOBEPXHOCTH YCEUEHHOW MHUPAMHUIBI
Tema 5.3. Copnepxkanne ydeOHOro MaTeprana 8
Tena Bpamenus 151.IunuHpuyeckasi MOBEPXHOCTh, 00pa3yIoNMe MINHAPHUECKOW MOBEPXHOCTH, OCh 1

HHHI/IHJIPI/I‘—I@CKOﬁ IOBEPXHOCTH.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07,0K 08,
OK 09,
IIK 1.3,
IIK. 2.2,
[IK.3.2




152.1lunmnnap: ocHOBaHMsI W OOKOBas IOBEPXHOCTh, OOpasyromias W OCh, IUIOMIAIb
OOKOBOH U MOJHON OBEPXHOCTH.

153.Konudeckas moBepXHOCTh, 00pa3yIOIIHe KOHMYECKOH MTOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOW MOBEPXHOCTH.

154 Konyc: ocHOBaHHE W BeplUIMHA, 00pa3yrouiast ¥ OCh, IIIONMAAb OOKOBOH M MOJIHOMN
IIOBEPXHOCTH.

155.Y ceuénnblii KOHYC: 00pa3yIOIUe U BRICOTA, OCHOBAHUS U OOKOBasi TOBEPXHOCTD.

156.Codepa u map: neHTp, paguyc, IMaMeTp, IIOMab MOBEPXHOCTH CheEpHbI.

157.113 Bzaumuoe pacmnonokeHue cdepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K
cdepe, miomane chepsl. M3006paxenne Ten BpalieHus Ha IIIOCKOCTH.

158.Pa3BépTka nuaMHApa U KOHYCa

Tema 5.4.
O0BEMBI u
ITIOBEPXHOCTEH Tel

ILIOLIAN

Copepkanue ydeOHOro Marepuana

159.TTonsTre 06 06bEMe Tena B mpocTpancTBe. OCHOBHBIE CBOWCTBA 00BEMOB TE.

160.Teopema 06 00bEME TPAMOYTOIBHOTO TTApAJUICTICTIUIIC/IA U CIICICTBHUS U3 Hek.

161.00bem nupaMubl U MPU3MBIL.

162.00b6M numHIpa, KOHYCA.

163.06b€M mapa 1 miomajib cepsl.

164.ITogo6upile  Tema B mpoctpancTBe.  COOTHOIICHUS

OBEpXHOCTEH, 00bEMaMU TOJJOOHBIX Tell.

MCXKOY mIomaiasaMun

SR

165.113 Ceuenust nuuauHapa (MapajiebHO U MEPIEHAUKYISIPHO OCH), CEUYEHHs KOHYyca
(mapajuienbHOE OCHOBAHMIO M IPOXOJsIIee Yepe3 BEPIIMHY), CEUCHHUs II1apa.

166.MHororpaHHuK, ONUCAHHBIA 0KOJIO cdepsl; chepa, BOUCaHHAs B MHOTOTPAHHUK WIIN
B TEJIO BPAIICHHS

Tema 5.5.

JIBr>KeHWE B MPOCTPAHCTBE.
Ceuennss W KOMOHMHAIIUA
MIPOCTPAHCTBEHHBIX (QUTYD

B npohecCuOHATBHBIX
3a/1auax

[TpodeccnonansHO OPUEHTUPOBAHHOE COAEpkKaHKE (Co/IepKaHNe MPUKIIATHOTO MOTYJIS)

167.113 CummeTrpuss B NpOCTPAHCTBE: CHUMMETPHsSI OTHOCUTENBHO TOYKH, NPSMOH,
IUIOCKOCTH. DJEMEHTHl CHMMETPUM B NHpaMuax, Mapajiesienuneaax, MpaBUIbHBIX
MHOTOTpaHHHKAX.

168.113 Cummerpust B NpupoJe, apXUTEKType, TEXHHKe, B ObITy, B mpodeccuu.
Hcnonp30Banne IBUKEHUM B IPOCTPAHCTBE IIPU PELICHUU 33/1a4.

169.113 [TocTpoeHne ceueHni MHOTOTPAHHUKOB M TEJ BpallleHus. MeTo ClIe/IoB.

170.113 KomOunarmus Tes BpalieHuss ¥ MHOTOTPaHHUKOB. Vcronp3oBanne KOMOWHAIIAN
MHOTOIPAHHUKOB U TEJ BPAIlIEHUs B MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1auax

Tema 5.6.

Coneprkanrie yueOHOT0O MaTepuaa




Pemrenne 3a7au4.
MHoOrorpaHHukKu M Tena
BpaILlCHUS

171.Bbruncnienve  BenuvWH  (AyIMHA, yYroj, o0O0beM, IUIONIaAbh ITOBEPXHOCTH)
reoOMEeTpUYecKuX (UTyp, HCIONB3Ysl W3ydeHHbIe (Gopmynbl U MeTonsl. llocTpoenue
CCUCHHI MHOTOTPAaHHUKOB METOJIOM CJICJIOB, BBINOJIHEHHE (BBIHOCHBIX) IIJIOCKUX
4epTEkKeH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y

172.KoHnTponpHas paboTta 1o pa3aeny 5 1
Pazjen 6. [IpousBoaHasi u nepBoodpasHasi pyHKIIUM 56
Tema 6.1. Copneprkanue y4eOHOro Marepurasa 4
MOHOTOHHOCTh u | 173.ITpoMexyTKH MOHOTOHHOCTH (DYHKITHH. 1
9KCTPEMYMBI Gynkumu. | 174 MakCHMyMbl ¥ MUHUMYMBI () yHKIIUH. 1
Touku sxcTpemyma 175.HanGompiee 1 HaNMEHbIIIee 3Ha4eHue (PYHKIIUN Ha TIPOMEKYTKE 1
176.Haubonbiiee u HanMeHblee 3HaueHne QYHKIIUU Ha IPOMEKYTKE 1
Tema 6.2. CopepxaHue yaueOHOro Marepuana 8
Ilonstne  HenpepsiBHOCTH | 177.HenpepsiBHBIC (DYHKIHH. 1
GyHxmy. Meron | 178.113 HenpepbiBHbie HYHKIHH. 1
HWHTEPBAJIOB 179.MeTon MHTEPBAJIOB JUIsl PEIICHUS HEPABCHCTB 1 OK 01,
180.Metoa nHTEpBAJIOB IS PELICHUS HEPABEHCTB 1
181.Meto MHTEPBAJIOB ISl PEUICHUs] HEPABEHCTB 1
182.113 Metox nHTEpBaJIOB AJisl PELLICHUS] HEPABEHCTB 1
183.113 Metoxa HHTEpBaAJIOB AJIsl PELIEHUS] HEPABEHCTB 1
184.113 Metox nHTEpBaJIOB AJisl PELLICHUS] HEPABEHCTB 1 OK 01, OK 02,
Tema 6.3. Cojepkanue yuebHOro MaTepuaa 10 OK 03, OK 04,
[IpousBoaHasi. 185.ITpousBoaHas QYHKIMH. 1 OK 05, OK 06,
I'eomeTpryeckui u | 186.I"eomerpuuecknii u GpuU3HMUECKUN CMBICT POU3BOAHON OK 07,0K 08,
busnaeckuii cMmeIcT | 187.113 'eomerpuueckuii u pU3NUECKHii CMBICT TPOU3BOJHOM. 1 OK 09,
IIPOU3BOTHOM 188.1Tpon3BoIHBIC AIIEMEHTAPHBIX (DYHKITHH. 1 1K 1.3,
189.113 ITpon3BoiHBIE 3JIEMEHTAPHBIX (YHKIUH. 1 IK. 2.2,
190.113 Ilpon3BoaHbIe 351eMEHTapHBIX (QYHKIUH. 1 TIK.3.2
191.®opmysbl HAXOKICHNUS TPOU3BOIHONW CYMMBI, POU3BENEHUS U YACTHOTO (DYHKIIMH 1
192.®opMynbl HAXOKICHHS TPON3BOTHONW CYMMBI, IPOU3BEICHUS M YaCTHOTO (DYHKIIUI 1
193.I13 dopmynbl HaxOXJIEHUS MPOM3BOJHOW CYMMBbI, MPOU3BENEHUS U YaCTHOTO 1
byHKIMMA
194.113 ®opMynbl HaXOXAECHUS NPOU3BOJHOW CYMMBI, MPOM3BEACHUS W YaCTHOTO 1
byHKIMI
Tema 6.4. Monoronnocts | Comepikanue ydeOHOro MaTepuana 8




byHKIHM. Touku
IKCTpeMyMa

195.1Ipumenenre MPOM3BOAHOW K HCCICNOBaHWIO (YHKIIMA HAa MOHOTOHHOCTh H
OKCTPEMYMBI

196.IIpumenenune NporU3BOAHOM K UCCIIEAOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTD U
9KCTPEMYMBI

197 .Ilpumenenue Nporu3BOAHOM K UCCIIEAOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTD U
9KCTPEMYMBI

198.IIpumenenune Nporu3BOAHOM K UCCIIEAOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTD U
9KCTPEMYMBI

199.113 [IpumeHeHrne TPOU3BOIHON K UCCIEIOBAaHUIO (DYHKIIHI HA MOHOTOHHOCTD H
9KCTPEMYMBI

200.IT3 [TpumeHeHne TPOU3BOIHON K UCCIEIOBAHHIO (DYHKIIMIA HA MOHOTOHHOCTD H
9KCTPEMYMBI

201.IT3 [TpumeHeHnE TPOU3BOTHON K UCCIENOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTD H
9KCTPEMYMBI

202.I13 [TpumeHeHne TPOU3BOTHON K UCCIETOBAHHUIO (DYHKIIMIA HA MOHOTOHHOCTD U
9KCTPEMYMBI

Tema 6.5.
HauOoJibliiee 1 HauMeHbILIEE
3Ha4YCHUsI QYHKIIUU

CopepxaHue yaeOHOro MaTrepuana

203.Haxoxaerre HanOOJIbIIero 1 HANMEHBIIIETO 3HAYCHUS (QYHKIIMH Ha OTPE3KeE.

204.113 HaxoxaeHue HanOOIBIIETO U HAUMEHBIIEr0 3HaYeHUs (PYHKIIMU HA OTPE3KE.

205.113 HaxoxieHne HauOOoJIbIIEro 1 HAMMEHBIIETO 3HaUeHUs (QYHKIIMU Ha OTPE3Ke.

206.ITpumeHeHre MPOU3BOJHOM TSl HAXO0XKJICHHS HAWTyUIIero PELIeHUs B IPUKIIaIHbIX
3aj7ia4yax, Ui ONpeeIeHUs] CKOPOCTH MPOIIECcca, 3aJaHHOT0 (OPMYIION MITH rpaduKOM

207.113 IlpumeHeHne Npou3BOJHON JJI HAXO0XKAECHUS HAWIY4IlIero peuieHus B
NPUKJIAJHBIX 33/1a4ax, Ul ONPEIEIeHUsI CKOPOCTH IIpoLecca, 3alaHHOro (hOpMyYIION WU
rpaduxkom

208.I13 IlpuMeHeHHME TMPOM3BOJHOM I HAXOXKICHUS HAWIY4IIero pelmeHus B
NPUKIIAJHBIX 33/a4ax, U ONpeAeIeHns CKOPOCTH Mpoliecca, 3aJaHHOTO (GOpPMYIIOi niu
rpaduxom

Tema 6.6. Haxoxngenue
ONTUMAJIBHOTO PE3yNIbTaTa ¢
MOMOIIIbIO TPOU3BOAHOM

[TpodeccnonansHO OPHEHTUPOBAHHOE COJIEpKaHUE (COIepKaHNe IPUKIIATHOTO MOTYJIs)

209.113 HpI/IKHaIlHLIC 3aaa4d, B TOM 4HUCJIC COIUAJIbHO-OKOHOMUYCCKOI'0 U (I)I/IBI/I‘-IGCKOI“O
XapakTepa, uX pCICHUEC CPCACTBAMU MATEMATHUYCCKOI'0 aHaJin3a

210.IT3 TlpuxmnagHple 3a1a4M, B TOM YUCIIE COLUATBHO-3KOHOMUYECKOTO M (PH3NUECKOTO




XapakTepa, uX peCcHrue CpeACTBAMU MATEMATHUYCCKOI'O aHaJIn3a

211.I13 IpuknagHbie 3aa4M, B TOM YHCIIE COIUATBHO-DPKOHOMUYECKOTO U (PU3UUECKOTO
XapaxkTepa, UX pelieHre CPeCTBAMUA MaTeMAaTUUYECKOT0 aHaJIn3a

212.113 IpuknagHbie 3aa4H, B TOM YHCIIE CONUATBHO-DPKOHOMUYECKOTO U (PU3UUECKOTO
XapaxkTepa, UX pelieHre CPeCTBAMUA MaTEeMAaTUUYECKOT0 aHaJIn3a

213.113 IpuknagHbie 3aa4M, B TOM YHCIIE CONUATBHO-DPKOHOMUYECKOTO U (PU3UUECKOTO
XapaxkTepa, UX pelieHre CPeCTBAMUA MaTeMAaTUUYECKOT0 aHaJIn3a

214.113 IlpukmnagHple 3a1a4H, B TOM YUCIIE COIMATBHO-3KOHOMUYECKOTO M (PH3NIECKOTO
XapakTepa, UX pelieHUe CPeICTBAMU MaTeMaTHYECKOro aHaJIn3a

Tema 6.7.
[TepBoobpasnas pyHKUIHUN

Copepxkanue ydeOHOro Marepuana

215.ITepBoobOpa3znas. Tabimia mepBooOpa3HbIX

216.ITepooOpaznas. Tabmuia nepBooOpasHBIX

217.113 IlepBooOpa3znas. Tabnuiia nepBooOpa3HbIX

218.I13 IlepBoobpasnas. Tabiuia mepBooOpa3HbIX

219.113 IlepBooOpa3znas. Tabnuiia nepBooOpa3HbIX

220.113 IlepBooOpa3znas. Tabnuiia nepBooOpa3HbIX

Tema 6.8.

[lmomanes KpUBOJIMHEHHON
Tpamnenuu. dopmyna
Hrrorona — JleiiOnuma

Copepkanue ydeOHOro Marepuana

221.1nTerpai, ero reoMeTpuiecKuil U (pU3MIeCKUN CMBICIL.

222 HTerpai, ero reoMeTpUIecKuii M GU3HIECKHA CMBICIL.

223.Berancnenue uHTErpaia mo popmyne Herorona

224 Bpruncnenue uHTerpaia mno ¢gopmyine Herorona

225.113 Beruucnenue unrerpana no gopmyne HerotoHa

226.113 Beruucnenue unrerpana rno gopmyne Herotona

Tema 6.9.
[IpuMeHeHne Mpou3BOHON
U iepBo0oOpa3Hoi GyHKINUN

CopepxaHue yaeOHOTo MaTepuana

227 Pemienne 3amad4 Ha TNPUMEHEHHE IPOW3BOJHOM W WHTETpana Ui BBIYUCICHHS
(bU3MYECKUX BEJTMYMH U TUIOIAAeH

NN IR R

228.KonTposbpHas paboTa 1o pazzaeny 6

Pazgen 7. Teopust BepoATHOCTEH M CTATUCTUKA

35

Tema 7.1.
[IpencraBnenue qaHHBIX
Y omucaTeNbHasi CTaTUCTUKA

CopepxaHue yaeOHOro MaTepuana

229.IlpencraBneHne JaHHBIX C TOMOIIBIO TAOJIUIl U TUATPAMM.

230.Cpennee apudmeTrndeckoe, MeIuaHa, HanOoJbIee U HaUMEHbIIIee 3HAYCHHS,
pa3max, TUCTIepCHsl, CTAHJapTHOE OTKIOHEHHE YHCIOBBIX HA0OpOB

231.Cpennee apudmernueckoe, Meuana, HauOoJbIIee M HAUMEHbIIIee 3HaYEeHuUS,

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07,0K 08,
OK 09,
MK 1.3,
K. 2.2,




pa3Max, TUCHepcus, CTAHJApPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB

232.Cpennee apudmeTndeckoe, MeIMana, HauOoJIbIlIee 1 HAaMMEHbIIIEe 3HAUCHHUS,
pa3Max, TUCTIepCHsl, CTAHJAPTHOE OTKIIOHCHNE YHCIIOBBIX HA0OPOB

Tema 7.2. Copneprkanue y4eOHOro Matepuraa 7
Cay4aiinpie COOBITHS. 233.CayvaiiHple SKCHEPUMEHTHI (ONBITHI) M CIy4ailHble COOBITHA. DJeMEHTapHBIC 1
Omnepauuu Haj COOBITUSAMH | COOBITHS (MCXOJIBI).
234.BeposITHOCTh CITy4allHOTO COOBITHS. BJIHM30CTh YacTOTHI M BEPOSITHOCTH COOBITHH. 1
CryyaiiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU.
235.BepossTHOCTH COOBITMH B ONBITAX C PABHOBO3MOXHBIMH  3JIEMEHTapHBIMU 1
COOBITHSIMH.
236.I13 Omnepanuu Hajg COOBITHUSIMU: TIEpECEUCHHUE, OOBEAMHEHUE, MPOTHUBOIMOJIOKHBIC 1
COOBITHS.
237.Inarpammbl Diinepa. @opmyria ClI0KEHUS BEPOITHOCTECH. Y CIIOBHASI BEPOSTHOCTD. 1
238.YMHOXeHue BepoaTHOCTEH. JlepeBo CirydaifHOro SKCTIIEpUMEHTA. 1
239.®opmyna nonHOM BeposiTHOCTH. He3aBucumble cOOBITHS 1
Tema 7.3. [TpodeccuonansHO OPUEHTUPOBAHHOE COAEpKaHKE (COJIEpKaHNE MPUKIIATHOTO MOITYJIS) 8
BepostHoCcTh
B npodeccruonanbubix | 240.113 TlepBuuHas 00pabOTKa CTaTHCTHYECKHX JaHHBIX. [ paduueckoe ux 1
3aauax npeJICTaBJICHNUE.
241.I13 IlepBuunas 0O0paboTKa CTATUCTHUECKUX AaHHBIX. ['paduueckoe nx 1
npeJICTaBJICHNUE.
242113 HaxoxieHue cpeJHUX XapaKTepUCTHK, HAOII0aeMbIX JTaHHBIX 1
243.113 HaxoxaeHne CpeTHUX XapaKTePUCTUK, HAOTI0TaeMbIX JTAHHBIX 1
244113 Haxox/1eHne CpeTHUX XapaKTePUCTHK, HAOII0aeMbIX JTaHHBIX 1
245.I13 OneHka BepOATHOCTH COOBITHS B MPOGECCHOHATIBHOM 1€ATEIbHOCTH, PELLICHUE 1
npodeCCHOHATIBLHBIX 33]]a4 Ha BEPOSTHOCTH COOBITHS, IPUMEHEHNE CTATHCTUICCKUAX
METO/IOB JIJIs pelieHus MPo(hecCHOHABHBIX 3a/1a4
246.113 Onenka BeposSTHOCTU COOBITHS B TPOPECCUOHANBHOM 1€ATEIbHOCTH, pEIICHNE 1
npodecCHOHATBHBIX 33]1a4 Ha BEPOSATHOCTh COOBITHS, TPUMEHEHNE CTAaTUCTUYECKUX
METOJIOB JIJIsl peIIeHUs MPO(eCCHOHABHBIX 3a/1a4
247.I13 OneHka BepOSTHOCTH COOBITHS B IPOPECCUOHATBHO IeITENbHOCTH, PELICHNE 1
npodeCCHOHATBHBIX 3374 Ha BEPOSTHOCTH COOBITHS, IPUMEHEHUE CTATHCTUICCKUX
METO/IOB JIJIs pelieHus MPo(hecCHOHAIBHBIX 3a/1a4
Tema 7.4. Copnepxkanne ydeOHOro MaTeprana 4
DieMeHThl KOMOMHATOPUKY | 248.KoMOMHATOPHOE MPABUIIO YMHOXKCHUSL. 1

[1K.3.2




249.IlepectaHoBKY U (hakTOpHAI. 1
250.Yucno coueranmii. Tpeyronpauk [Tackas. 1
251.@opmyna 6unoma HeroToHa 1
Tema 7.5. Copneprkanue y4eOHOro MaTepraa 2
Cepun mnocnenoBaresbHbIX | 252.buHapHBIA CllydallHBId ONBIT (MCHBITAHWE), YCleX W Heydada. HesaBucumeble 1
UCIIBITAHUI UCIIBITAHHUS.
253.Cepuss HE3aBHCHMBIX HUCHBITAaHMKA 10 nepBoro ycnexa. Cepusi HE3aBUCHMBIX 1
ucnbITaHuil bepHysim
Tema 7.6. CopepxaHne yaeOHOr0o MaTrepuaa 6
254.Cnyyaiinas BenuunHa. Pacnpenenenue BeposiTHocTel. Jlnarpamma pacrpeeseHusl. 1
CrnyuaiiHple BEIMYUHBI U
PacpenCICHIA. 255.1Tpumepsl pactipeeieHHid, B TOM YHCIIe, TeOMETPUIECKOE U OMHOMHUAIIBHOE.
MatemaTuueckoe 0XHIaHHe _
CIy4aifHOM BEHUMHBI 256.YucnoBble XapaKTEpUCTUKHM CIy4alHbIX BEJIMYMH: MaTEMaTHYECKOE OXHJaHHE, 1
JICIIEPCHUs U CTAHJIAPTHOE OTKJIOHEHUE
257.YucnoBble XapaKTEpUCTUKHM CIy4alHbBIX BEJIMYMH: MaTEMaTHYECKOE OXHJaHHE, 1
JUCIIEPCUs U CTAHJIAPTHOE OTKJIOHEHHUE.
258.113 ITpumeprl IpUMEHEHUS MATEMATUYECKOTO OKUAAHMS, B TOM YHCIIE B 3a/1a4ax U3 1
MOBCE/IHEBHOM JkM3HU. MaTemaTnyeckoe 0)kHJlaHne OMHApHOW CITy4aiiHON BEJIMYUHBI.
259.113 Marematudeckoe OKMJAHUE CYMMBI CIy4alHbIX BEJIWYMH. MaremaTuueckoe 1
OKHMJaHUE U JUCIEePCUsi TEOMETPUYECKOr0 U OMHOMHUAIBHOTO paclpeieaeHuil
Tema 7.7. ConeprkaHne yueOHOro MaTepuaia 4
3akoH  Oompmmx — ymcenl. | 260.3akoH OOJBIIMX YUCET M €ro pojb B HaykKe, IpUpoJ]ie U oOlnecTBe. BrIOOpOUHBIi 1
HenpepeiBHble  cay4ailHbIE | METOJ MCCIIETOBAHMIA.
BEJMYMHBL (pacnpesienenus) | 261.Ipumepsl  HENPEPBIBHBIX — CIIyYalHbIX — BENMYUH. [IOHATHE O  IUIOTHOCTH 1
HopmansHoe pacnpeeseHusl.
pacrpeneneHne 262113 3amaum, npuBOJAIIME K HOPMAaIbHOMY pacnpezneneHuto. [lonsatue o 1
HOPMaJIbHOM paclpeieIeHuI
263.KonTtposnbHas paboTa o TemMam pasjena 7 1
[IpomexyTouHas aTTectanus (OK3aMeH)
Bceero: 263




3. YCJIOBUS PEAJIU3ALIMUA TPOTPAMMBI YYEBHOM
JACHUTIIAHBI

3.1. TpeboBaHusi K MHUHHUMAJIBHOMY MAaTEPHAIbHO-TEXHHYECKOMY
o0ecreYeHu 0

s peanu3anuyd TPOrpaMMbl  YY€OHOW TUCIUTUIMHBI TPEAYCMOTPEHBI
CIICYIOIINE CIICIIHATbHBIC TOMEIIICHUS:

Kabuner «MaTemaTukm.

[Tomenienne kaOuHeTa MOJDKHO YAOBIETBOPATH TpeOoBaHusiM CaHUTap-
HO-3MHeMHOIOTHYecKiX TpaBwit U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO THIOBBIM 00OPY/IOBAaHHEM, YKAa3aHHBIM B HACTOSIIUX TPEOOBAHUSX, B
TOM YHCJIE CIEeNUAIN3UPOBAHHON y4eOHOW MeOenblo U CpelCcTBaMU OOydeHUS,
JOCTAaTOYHBIMH  JUIsI  BBITIOJIHGHUS TpeOOBaHWKA K YPOBHIO TOJTOTOBKH
o0y4Jarommxcs.

OoOopynoBanue y4e0HOro KaOuHeTa:

- HarJsgHbIe MOCOOMs (KOMILIEKThI Y4eOHBIX TaOJHWIl, CTEHIOB, CXEM,
JIAKAaTOB, TIOPTPETOB BBHIJAIOIINXCS YUEHBIX B SI3LIKO3HAHUS U JIP. );

- JUIAKTHYCCKHUE MaTepuaibl (3a7aHus I KOHTPOJBHBIX padoT, st
Pa3HBIX BUIOB OIIEHOYHBIX CPEACTB, SK3aMEHA H JIp.);

- TEXHUYECKHUE cpefcTBa oOOydeHUs (MEePCOHANbHBIA KOMIBIOTEP C
JUIEH3UOHHBIM TIPOTPAMMHBIM  00CCTICUCHHEM; MYJIBTUMEIUHHBIA TMPOEKTOD;
WHTEPAKTHUBHAS IOCKA, BEIXO]] B JJOKAIBHYIO CETh);

- 3aJ1bI (OMOIMOTEKA, YMTATBHBIN 3aJ1 C BEIXOJIOM B ceTh MIHTEepHeT).

3.2. HapopmanuoHHOe oOecnedeHre peau3auu NporpaMmMbl

Jist peanuzanuu mporpamMMbl  OUOIMOTEYHBIM (QoHI 00pa3oBaTebHOMN
OpraHu3alliid WMEeT TIeYaTHbhle M DJCKTPOHHBbIE OOpa3oBaTelbHBIE U
WHOOPMAITMOHHBIE PECYPChl, PEKOMEHJOBAaHHBIC Il HUCIOJIb30BAaHUS B
00pa30BaTeNLHOM TPOIIecce, HE CTapIile MATH JIET C MOMEHTA U3/IaHus.

OcHOBHBIE MeYaTHbIE U3TAHUS
1. bamMakoB M.U. Marematnka YueOnuk, Akagemus, 2020r.
OcHOBHBIE JJIEKTPOHHbIE U3IAHUSA

1. KOpaiit- boromomnos H.B., Camoiinenko I1.1., maremaruka, 2025r.

)IOHO.]IHI/ITC.]'IBHI)IG HCTOYHUKH

1. https://profspo.ru Hukxonbckuii C.M., IToranmos M. K., Pemernnkos H.H.
Maremaruka: anreOpa ¥ Havyajla MaTeMaTHYECKOTO aHaJIk3a, FTCOMETPHS
2. https://profspo.ru  Ilparyceuu  M.S.,
CronooB K.M., I'onosun A.H.



https://profspo.ru/
https://profspo.ru/

4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

KoHTpoub U oneHKa pe3ysibTaToB OCBOEHUS 00111€00pa30BaTeIbHON AUCITUTLIMHBI
pPacKpBIBAIOTCS  4Yepes

dbopmupoBaHre OOMMX W MPOPECCHOHATBHBIX KOMIIETEHIIUHA IO pas3aeiiaM Hu

AUCHOUIUIMHAPHBIC  PC3YJIbTATHI, HalpaBJICHHBIC  Ha

TEMaM COJEpKaHUs Y4eOHOTrO MaTepuaa.

Oo6masi/npodeccuonanbHast Pasznen/Tema Tun oneHoYHbIX
KOMIIE€TEHIIHS MepOnpPUsITUSI
OK 1. Bei6upars crmoco0sl P1,Temal.1,1.2,1.3 T-o/c, 1.4, 1.5, TectupoBanue
pelIeHus 3aaa4y 1.6 YCTHBIH ompoc
npodecCHOHATbHON P2, Tempi 2.1, 2.2,2.3,2.4, 2.5 [I-0/¢, | MaremaTmaeckui
JIeSITeIIbHOCTU 2.6
MPUMEHUTEIBLHO Pa3IMYHbIM P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 FUKTAnT
KOHTEKCTaM P 4, Tempr 4.1, 42, 4.3, 4.4, 4.5, 4.6, | YIHAuBUAyabHAs
4.711-0/c,4.8,4.9,4.10,4.11 CaMOCTOATCIbHAA
P 5, Temsr 5.1,5.2 pabora
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | llpencrasnenue
6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaToB

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Tems: 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,

IPAKTUYECKUX padoT
3amura TBOPUECKUX
pabor

3amura
VHIUBHTyaJIbHBIX
IIPOEKTOB
KonTponbHas padbora

11.4,11.5,11.6 I1-o/c, 11.7 Brimonnenue

P 12, Temsr 12.1, 12.2,12.3,12.4 9K3aMCHAIlMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJJaHui

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 2. HUcnons3oBars P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPEJICTBA 1.6 Y CTHBIH 0IIpoC
MOMCKa, aHaIn3a U P2, Temn 2.1,2.2,2.3,2.4, 2.5 IT-0o/c, MareMaTHuecKuii
uHTepnpeTaunu uHpopmaruu | 2.6
W HH(OPMATIHOHHEIE P 3, Temsi 3.1, 3.2, 3.3 [-o/c, 3.4 FMICTanT
TexHoJoruu Juis BeinosineHus: | P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, Hanveryatsaas
3aa4 npodeccuoHaIbHOM 4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOsITCIbHAS
JIEATENbHOCTU P35, Temnr 5.1,5.2 pabora

P 6, Temn 6.1,6.2,6.3,6.4,6.5,6.6, | Ilpeacrasnenue

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pE3yIbTaToOB

P7, Teme1 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

MPAKTHYECKUX padoT
3anmra TBOPYECKHUX




7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Tems: 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 T1-0/c,

pabot

3amura
WHIUBUIYaIbHBIX
IPOCKTOB
KonTponbHas padoTa

11.4,11.5,11.6 I1-o/c, 11.7 Bremonnenue

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHaIIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJaHui

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 3. ITnanupoBath u P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanwue
peanu3oBbIBaTH coOcTBeHHOE | 1.6 YeTHBIIT ompoc
po¢eCCHOHAIBHOE 1 P2, Temni 2.1, 2.2,2.3,2.4, 2.5 [1I-0/¢, | MaremaTiaeckui
JUYHOCTHOE Pa3BUTHE, 2.6
MpEeANPUHUMATENIbCKYIO P 3, Temsr 3.1, 3.2, 3.3 [1-o0/c, 3.4 FUKTAnT
JIeATeILHOCTD B P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, VHnuBunyanbHas
npodeccuoHaabHOl chepe, 4.711-0/c, 4.8, 4.9, 4.10, 4.11 camocToATCIIbHAA
HCIIOJIF30BaTh 3HAHUAIIO P5, Temer 5.1,5.2 pabotra
MPaBOBOM M (PMHAHCOBOM P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
TPaMOTHOCTH B PasTMIHBIX 6.7 I1-o/c, 6.8, 6.9, 6.10 T1-o/c, 6.11 pe3yIbTaToOB

JKU3HCHHBIX CUTYalluAX

P7 Temn1 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,

NPaKTUYECKUX paboT
3aiuTa TBOPUECKUX
pabor

3amura
WHIMBUTyaJIbHBIX
IIPOEKTOB
KonTponabHas padora

11.4,11.5, 11.6 IT-o/c, 11.7 Bemmonnenue

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJJaHHui

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 4. DddexTuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
B3aMMO/ICHCTBOBATh U 1.6 Y CTHBIH ompoc
paboTaTh B KOJUIEKTUBE U P2, Temsi 2.1, 2.2,2.3,2.4, 2.5 TI-0/¢, | MaremaTiaeckuii
KOMaHJIe 2.6

P 3, Temst 3.1, 3.2, 3.3 [I-o/c, 3.4 FHICTATT

P 4, Temsr 4.1, 42, 43, 4.4, 45, 4.6, | VIHAMBUIyalbHAs

4.711-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATCIIbHAs

PS5, Temsr 5.1, 5.2 paborta

P 6, Temn 6.1,6.2,6.3,6.4,6.5,6.6, | Ilpeacrasnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pe3yIbTaToOB

P7, Temu1 7.1,72,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

MPaKTUYECKUX paboT
3ammuTa TBOPYECKUX
pabor




P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,

3amura
VHIIBHTyaJIbHBIX
IPOEKTOB
KonTponbnas padora

11.4,11.5,11.6 IT-o/c, 11.7 Bremonnenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHaIIMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJaHui
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 5. OcymiectBiats yerytio u | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
MUCHhMEHHYI0 KOMMYHHKaIuo | 1.6 YeTHBII onpoc
Ha rOCyJ1IapCTBEHHOM SI3bIKE P2, Temn 2.1,2.2,2.3,2.4, 2.5 IT-0/c, MaTeMaTuuecKuii
Poccuiickoit @eneparuu ¢ 2.6
y4eToM 0coOeHHOCTe! P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 FUKTAnT
COLMAIIBHOTO U KYJIBTYPHOTO P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, VHnuBunyaibHas
KOHTEKCTA 4.711-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATEIbHAL
PS5, Temsr 5.1,5.2 pabora
P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | IIpencrasienue
1.6 pe3yJIbTaToB

P2, Temn 2.1,2.2,2.3,2.4, 2.5 IT-o/c,
2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c, 4.8,4.9, 4.10, 4.11

PS5, Temrr 5.1,5.2

P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temr1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temer 11.1,11.2, 11.3 I1T-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2, 12.3, 12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

IPAKTUYECKUX padoT
3aiuTa TBOPUECKUX
pabor

3amura
WHIWBUIYaIbHBIX
MIPOEKTOB
KonTposabHas padora
Brinosninenue
9K3aMECHAIIMOHHBIX
3aJlaHUN




13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

OK 6. I[IposiBisTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanwue
rpakJIaHCKO-TIaTpUOTHYECKYO | 1.6 Y CTHBIH onpoc
MO3ULHUIO, IEMOHCTPUPOBATh P 6, Temr1 6.1, 6.2, 6.3,6.4,6.5, 6.6, MaTeMaTHyecKuil
OCO3HAHHOE IOBE/ICHHE Ha 6.7 TI-0/c, 6.8, 6.9, 6.10 TI-0/c, 6.11 | [erany
OCHOBC TPaTMITHOHHBIX P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, VIHMBH/IyaTbHAS
00mEdENoBeYECcKuX 7.7 -0/¢,7.8,7.9, 7.10 -o/c, 7.11
v : 210515 1 > 11 L CaMOCTOSATEIbHAS
LIEHHOCTEHN, B TOM YHCJIE C
VUETOM FapMOHH3AIHH 7.12,7.13,7.14,7.15,7.16, 7.17 pabota
MEKHALMOHAIBHBIX U P8, Tems1 8.1,8.2,83,84,85,8.6 [IpencraBnenue
MEXKXPCIUTHO3HbBIX P 14, Temnl 14.1, 14.2, 14.3, 14.4, pe3yIbTaToOB
OTHOUICHU!, TPUMEHSATH 14.5 I-o/c, 14.6 NPaKTHYECKUX paBoT
CTaHIapThl 3ammuTra TBOPYECKUX
AHTUKOPPYIIIUOHHOTO
[TOBEICHUS pabor
3ammra
WHIMBHUTyaJIbHBIX
MIPOEKTOB
KonTposabnas padora
Bremonuenue
9K3aMEHAIMOHHBIX
3aJIaHUN
OK 7. ConelictBoBaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHHUIO OKpYKarouei 1.6 Y CTHEII ompoc
cpensl, pecypcocoepexxenuto, | P 2, Temsr 2.1, 2.2,2.3,2.4, 2.5 T1-o/c, MaTeMaTHaecKuii
OPUMEHSTH 3HaHUS00 2.6
W3MEHEHUH KJINMAaTa, P 3, Temnl 3.1, 3.2, 3.3 I1-0/c, 3.4 JUKCTanT
MPUHIIUIIBI OEPEKITHUBOTO P 4, Temr1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, VHmBuIyatbHAs
IIPOM3BOJICTBA, 4.711-0/c,4.8,4.9,4.10, 4.11 CaMOCTOATCJIbHAA
3P PEeKTUBHOAECHCTBOBATH B PS5, Temsr 5.1, 5.2 pabora
YPEe3BBIYANHBIX CHTYALUSIX P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IpencraBnenne
6.7 II-o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pe3yapTaToB

P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2, 12.3, 12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

MPAKTHYECKUX padoT
3aiuTa TBOPUYECKUX
pabort

3amura
WHIMBUTYaTHHBIX
MIPOEKTOB
KonTpomnpHas pabota
Brimonnenue
9K3aMCHAIMOHHBIX
3aJaHuN

OK &. HUcnionp3oBarthb

P1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,

TectupoBanue




cpencTBa pu3nUeCcKou

KYJIBTYPBI 7151 COXPaHEHUS U
YKPEIUICHHS 37J0POBbSI B
npotecce NpodheccruoHanbHON
JeATEILHOCTH U MTOICPKAHUS
HE00X0IUMOT0 YpOBHS

1.6

P2, Temw 2.1,2.2,2.3,2.4, 2.5 IT-o/c,
2.6

P 3, Tems! 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temur 4.1, 4.2, 4.3, 44, 4.5, 4.6,
4.711-0/c,4.8,4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

YcTHBIT onpoc
MareMaTu4eCcKui
JHUKTAHT
NupuBunyanbHas
CaMOCTOATENIbLHAS
paborta
[IpencraBnenue
pe3yIbTaTOB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX

7.12,7.13,7.14,7.15,7.16, 7.17 pabor
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 amura
P9, Temsr 9.1,9.2,9.3,94,9.5 MHINBUTYAJIBHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 IIPOCKTOB
P11, Temsr 11.1, 11.2, 11.3 TT-0/c, Kourposnbhas pabora
11.4,11.5, 11.6 -o/c, 11.7 Brimonuenne
P12, Temsr 12.1,12.2,12.3,12.4 IK3aMCHAlTMOHHBIX
P 13, Tems! 13.1, 13.2, 13.3, 13.4, 3aJlaHuH
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 9. ITonp30BaThCs P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanwue
npodeccuoHaTHLHON 1.6 YcTHsI onpoc
JIOKYMEHTaleW Ha P2, Temni 2.1, 2.2,2.3,2.4, 2.5 [I-0/¢, | MaremaTiaeckuii
rocy/1apCTBEHHOM 2.6
MHOCTPAHHOM SI3bIKaxX P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 FMICTanT
P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, | VIHAMBAAyaTbHAs
4.711-o0/c, 4.8,4.9,4.10, 4.11 CaMOCTOATEIbHASA
PS5, Temsr 5.1,5.2 paboTta
P 6, Temn 6.1,6.2,6.3,6.4,6.5,6.6, | Ilpeacrasnenue
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToOB

P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX

7.12,7.13,7.14,7.15,7.16, 7.17 pabor
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura
P9, Temsr 9.1,9.2,9.3,9.4,9.5 WHJUBUTYaJIbHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 TIPOCKTOB
P11, Temsr 11.1,11.2, 11.3 TT-o/c, Konrponbnas pabora
11.4,11.5,11.6 I1-o/c, 11.7 Beinonnenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIMOHHBIX
P 13, Tems 13.1,13.2, 13.3, 13.4, 3a7laHui
13.5I1-0/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

[IK 1.3 Brnaners HaBBIKaMU P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue

MOATOTOBKH HOPUANYCCKUX

1.6

YceTHBIT onpoc




JIOKYMEHTOB, B TOM YHUCJIE C
HCITOIb30BAHUEM
nH(}pOpPMaAITMOHHBIX
TEXHOJIOTHH.

P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 [T-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temn 4.1, 4.2, 4.3, 44, 4.5, 4.6,
4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11

P 5, Temrr 5.1, 5.2

P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

MaremaTudeckuii
IAKTAHT
NupuBunyanbHas
CaMOCTOSATEIIbHAS
paborta
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX padboT
3aiuTa TBOPUYECKUX

7.12,7.13,7.14,7.15,7.16, 7.17 pabor

P8, Tembi 8.1, 8.2, 8.3, 8.4,8.5,8.6 | SamuTa

P9, Temsr 9.1, 9.2,9.3,9.4,9.5 MHAMBHUAyaIBHBIX

P 10, Tems: 10.1,10.2, 10.3, 10.4 TpOCKTOB

P11, Tems: 11.1,11.2, 11.3 TT-o/c, KonrponeHas padora

11.4,11.5, 11.6 [-o/c, 11.7 Brmosmenne

P 12, Temni 12.1, 122, 12.3, 12.4 FHSAMCHAHOHHBIX

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

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 4,

14.5 IT-o/c, 14.6
[1K 2.2 Cucrematu3upoBath P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TecrupoBanue
HOpPMAaTHBHBIE IIPAaBOBBIE aKThl | 1.6 Y CTHBIIT ompoc
1 00001aTh P2, Temnr 2.1, 2.2,2.3,2.4, 2.5 [I-0/¢, | MaremaTmaeckuii
IIPABONIPUMEHUTEIBHYIO 2.6
MPaKTUKY IO BOTIpOCaM P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 FUKTART
paccie0BaHus U P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, WnpmBrayatbHas
peayIpexICHUS 4.711-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATEIbHAA
MPECTYIJIEHU U UHBIX PS5, Temrr 5.1,5.2 pabota
NPaBOHAPYIICHUH. P 6, Tems1 6.1,6.2,6.3,6.4,6.5,6.6, | Ilpencrasnenne

6.7 IT-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yiibTaTOB

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,

NPaKTHYECKUX PadOT
3amuTa TBOPYECKUX
pabor

3amura
VHTUBHTyJIbHBIX
MIPOEKTOB
KonTposabnas pabora

11.4,11.5,11.6 II-o/c, 11.7 Beimonnenue
P 12, Tems 12.1,12.2,12.3,12.4 9K3aMEHallMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJJaHui
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
[1K 3.2 OcyiiecTBasTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrupoBanwue

dbopMupoBaHHE U
paccMOTpeHHe TakeTa

1.6
P2, Temn 2.1, 2.2,2.3,2.4, 2.5 IT-o/c,

VYeTHbII onpoc
Maremarunueckuii




JOKYMECHTOB JIJISt
YCTaHOBJ'IeHI/ISI W BBIIIJIATHI
IIEHCHI M MHBIX COLMAIbHBIX
BBIIIJIAT U HpeI[OCTaBHeHI/ISI
YCIYT TOCYAapCTBEHHOTO
COIMAJIBHOTO 00€eCIIeUeHu,
BKJIIOYasl BbIIa4y JTOKYMEHTOB
110 y1(a3aHHbIM BbITJIaTaM U

yCIIyTaM.

2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c,4.8,4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7 Temn 7.1,72,73,74,7.5,7.6,
7.7 II-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

JMKTaHT
NupuBunyanbHas
CaMOCTOSATEIIbLHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX padboT
3anmTa TBOPYECKHUX
pabor

3amura
WHIUBUTYAJIbHBIX
MIPOEKTOB
KoHTtposbHas pabota
Brimonnenue
9K3aMeHaIIMOHHBIX
3aJIaHUN
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