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OJIOBPEHA
HHKHOBOﬁ M@TOIIPI‘—ICCKOﬁ KOMHUCCUEN 3aMECTHUTEII

COLJIACOBAHO
nvpgkTtopa mo YIIP

00111e00pa30BATENBHEIX JUCIATUTHH . buprokos A.B.
[Ipencemarens IIMK 7 ” -~ «CE O% 2025 r.

Kaamyxamberosa O.M.

IIporokom Ne 7

oT «/E» OF 2025 .

Pabouas mporpamma ydeGHOro mnpexmera Mamemamuxa pazpaboTaHa Ha

OCHOBE TpeOOBaHUMH:

(bemepanbHOIO IOCYNapCTBEHHOIO 0Opa3oBaTeNbHOTO CTaHAapTa CPEIHEro
ob1ero 06pa3oBaHys, YTBEPKICHHOTO PUKa3oM MUHHCTEPCTBA 06Pa30BaAHMUS
1 Hayku Poccuiickoii @enepamuu ot 17 mast 2012 . Ne 413 (manee — ®I'OC
COO), B pemakmmu ot 12.02.2025 Ne 93 «O BHeceHWH H3MEHEHHH B
(enepanbHBI  TOCYNapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHOAPT CPETHETro
ob11ero 06pasoBaHys, YTBEPKACHHBIA PUKa30M MUHHCTEPCTBA 06Pa30BAHMS
u Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne4 13y,

(beZepabHOrO0  rOCYHapCTBEHHOIO 0Opa3OBaTENbHOIO CTAHAAPTA CPEIHETrO
npodeccrHoHaIbHOr0 o6pasoBanus o npodeccun 23.01.17 Macmep no
DEMOHIMY U OOCIYHCUBAHUIO _asmomobuneti, YTBEPKAeHHOro Ilpukazom
MunucrepcTBa npocsemmenus Poceuiickoit @enepanmu ot 16.08.2024 N 580.
(emepanbHO 00pa30BaTeNBHON IPOrpaMMbl CPENHETO OOIIEr0 06pa30BaHMS,
YTBEP)KIECHHON IpHKazoM MuHHCTEepCeTBA  IPOCBEINEHHs Poccuiickoit
®enepanuu ot 18.05.2025 N 371,

MPUMEPHOM IIPOrpaMMBl 00Ie00pa30BaTeIbHON AUCUMININHLL Mamemamuxka,
omoOpeHHOH Ha 3acenanuu Ilemaroruyeckoro cosera ®I'EOY IO UPIIO u
PEKOMEHZIOBaHHOW  JUIs ~ pealM3allid  OCHOBHOM  mpodecCHOHaIbHON
obpasosarensHo} mporpamMsl CIIO Ha 6ase 0CHOBHOIO 06IIEro 06pa3oBaHUS
C moXydyeHueM cpenHero obmero obpazosanus (IIpotoxon Ne 14 ot «30»
HOs10pst 2022 1),

Ha ocHOBaHuU Pabouelt nporpammer Boctiutanus I BIIOY PO « MAIITY,

C YYETOM IIOJIy4aeMoi mpoheCcCuH.

Opranuzanus-pa3padoTyuK:
I'BIIOY PO «Mop030BCKHHA arponpOMBIIUIEHHBIN TEXHUKYM

Paspaboruuku: JJumeurnosa Ceemnarna FOpvesna
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1. OBIIASA XAPAKTEPUCTUKA PABOYEM TPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOM JUCHUIIJIUHBI «O/1.12 MATEMATHUKA»

1.1. Mecro AMCHUIUIMHBI B  CTPYKTYpe OCHOBHOM mnpogdeccHOHAJIbHOM
o0pa3oBaTe/IbHOI MPOrpPaMMBbI
OO0meoOpa3oBaTenpHas JucHUIUIMHA «Marematuka» sBiseTcss 00s3aTeIbHOU

4acThl0 00I111e00pa30BaTEeIbHOTO IMKJIa oOpa3oBarenbHOM mporpammbl  CIIO B
cootBerctBUM ¢ PI'OC mo mnpodeccun «Mactep MO pPEMOHTY M OOCIYKMBaHUIO
aBTOMOOMJIE.

1.2. He.]'ll/l U IVIAHUPYEMBIE PE3YJIbTAThI OCBOCHUA NUCIHUIIJIMHBI:

1.2.1. leqb 001e00pa3oBaTeILHOM AN CIATIIMHBI

Conepsxkanue mporpamMmbl 00111€e00pa3oBaTebHON AUCHMIUIMHBI «MaTteMaTukay
HalpaBJICHO Ha JOCTH)KEHUE PE3YyJbTAaTOB €€ W3YyYECHHS] B COOTBETCTBUHU C
tpedoBanusiMu GI'OC COO c¢ yderom mpodeccuonanbHor HampaiaeHHocTH OI'OC
CIIO.
1.2.2. Ilnanupyemble pe3yjbTaThl OCBOEHUSI 0011€00pPa30BaATEIbHON TUCHMIIMHBI
B coorBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne AUCIUIUIMHA UMeeT npu (popmupoBaHuu u passutuu JIP, MP,
[1P, OK u IIK.

Kox
JUYIHOCTHOIO DopmynuposKka TUUHOCHMHO20 pe3yibmama
pe3yJbTara

2paxcoancKoe 60CRUmManue:

C(OPMHUPOBAHHOCTh  TPAXJAHCKOW TMO3MIUHM  OOydYarollerocs, Kak
aKTUBHOIO M  OTBETCTBEHHOIO0 YJI€Ha pOCCUHCKOro  oOIecTBa,
NpEJCTaBICHUE O MaTeMaTH4YeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS
pa3NUYHBIX CTPYKTYp, SBJICHWH, MpOHEAyp TpakJaHCKOro oOImIecTBa
(BBIOOpBI, OMpPOCHI M JPYroe), YyMEHHE B3aUMOJIEHCTBOBATh C
COIMAIbHBIMA HHCTHTYTaMH B COOTBETCTBHM C WX (YHKIHSIMH H
Ha3HAYCHHEM,;

JIPrB.

naAmMpuUOmMuU4ecKoe 60CHUManue:
c(OpMHPOBAHHOCTD poccuiickon IPaXXIaHCKOU UJEHTUYHOCTH,
YBaOXEHMsI K MPOLUUIOMY M HACTOSIIIEMY  pPOCCHMCKOM  MaTeMaTHKW,
JIPns. LIEHHOCTHOE  OTHOIIEHHE K JOCTHMKEHMSIM POCCHUHCKMX MAaTEMAaTUKOB U
POCCUICKON MaTeMaTUYECKOM IIKOJbI, UCTIOIb30BAHUE STUX JOCTHUKEHUH B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

4




nyoeno-upaecmeennoe eocnumanue.

JIP1uB

OCO3HAHME JTyXOBHBIX LIEHHOCTEH POCCUIICKOr0 Hapoaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O  CO3HAHMS, JTHYECKOTO TIOBEACHMS, CBSA3aHHOTO C
[IPAKTUYECKUM TPUMEHEHUEM JOCTM)KEHMM HAayKl U JI€ATEIbHOCTBIO
yu€HOro, OCO3HAHME JIMYHOTO BKJIaJa B IIOCTPOEHHE YCTOMYUBOIrO

Oymymuiero;

cmemuuecKoe esocnumarnue.

JIP>B

JCTETUYECKOE OTHOIICHUE K MHPY, BKIIOUYas JCTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady, peneHui, paccyXJIeHHI,
BOCIIPUUMYUBOCTL K MATCMATUYCCKHUM  aCIICKTaM PA3JIMYHbIX BHI0B
UCKYCCTBA,

(l)l/l3l/l‘leCKO€ BOCIIUTAHMUEC:

JIPpB

C(I)OpMPIpOBaHHOCTB YMCHHA HOPUMCHATL MATCMATUYCCKUEC 3HAHUSA B
MHTEepecax 310poBoro M 0Oe3omnacHOro oOpa3a KHM3HM, OTBETCTBEHHOE
OTHOILIEHHE K CBOEMY 3/I0POBBIO (3110pOBOE NMHUTaHHUE, cOATlaHCMPOBAHHBIN
pPEeKUM  3aHATHUH W OTAbIXa, peryispHas (u3uyeckass aKTUBHOCTB),
(I)I/I?)I/I‘IGCKOG COBCPHICHCTBOBAHUC npu 3aHATUAX CIIOPTHUBHO-
03JI0POBUTEIILHOM AESTEIBHOCTHIO;

mpyooeoe ocnumanue

JIPTB

TOTOBHOCTh K TpPYdy, OCO3HaHHWE IIEHHOCTH TPYIOJIIOOUs, HHTEpEC K
paznuyHbM  chepam TpodeCCHOHATBLHON JCIATEIBHOCTH, CBSI3aHHBIM C
MaTEeMaTUKOW U e€ MPHIIOKECHUSIMH, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oymy1iei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI,
TOTOBHOCTb u CMOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHIO M
camM0o00pa30BaHUI0 Ha MPOTHKCHUH BCEH KM3HH, TOTOBHOCTh K aKTHBHOMY
y4acTHIO B PEUICHWH  MPAKTUYECKUX  3a7ad  MaTeMaTHYeCKOi
HaIpaBJICHHOCTH;

JKoJiocuuecKkoe eocnumanue

JIP>xB

c(OPMHPOBAHHOCTh  JKOJIOTUYECKON KyJIbTYpHI, TOHUMAaHHWE BIHSIHUS
COLIMATIBHO- HJKOHOMHYECKUX IIPOLIECCOB HAa COCTOSHHME IPUPOJHON H
COLMAILHOM Cpefbl, OCO3HAaHUE TIJI00ATBHOTO XapakTepa 3KOJOTHYECKUX
npobieM, OpHEHTalMs Ha NPUMEHEHHE MaTeMAaTU4eCKUX 3HaHuM s
peneHns 3a1a4d B 00JacTH OKPYXKaroIeil cpe/ipl, IIIaHUPOBAHUE MTOCTYIIKOB
Y OLIEHKH UX BO3MOJKHBIX IOCJIEACTBUN Ui OKPYXKAIOUIEH CPENbl;

UEHHOCmMU HAYUHO020 RO3HAHUA:

JIPHD

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKM U OOILIECTBEHHOW MpPaKTUKU, TOHUMaHUE
MaTeMaTHYeCKOM HayKH Kak c(epbl 4eIOBEUECKON AEATeNbHOCTH, TAIOB €€
Pa3BUTHUSI U 3HAYUMOCTHU Ui Pa3BUTHS LUBUIN3ALUHU, OBJAJCHUE S3BIKOM
MaTEeMaTUKd M MaTeMAaTUYECKOM KyJIbTYpOM KaK CpPEeICTBOM IO3HAHMS
MHUpa, TOTOBHOCTb OCYUIECTBJIATH IPOEKTHYIO U HCCIEI0BATENbCKYIO
JIESITEIbBHOCTh MHIMBUYaJIbHO U B IPYIIIE.

Kon
MeTanpeaMeTHOr 0
pe3yJbTara

Dopmynuposeka memanpeomMemmnozo pe3yibmama

MP 01

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁl—[l)le }IeﬁCTBHﬂ
baszosvie nocuueckue oelicmeus:
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BBISBIISATh M XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKNA MaTeMaTHYECKUX
00BEKTOB, TIOHATHIA, OTHOIICHUH MEXKAY MOHATHIMHU, (OPMYIUPOBATH
OIpeieNIeHus TIOHATHIA, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJIacCU(UKALMK, OCHOBaHUS JUIsl 0000IIEHUS U CPAaBHEHUS, KPUTEPUU
IPOBOJIUMOI0 aHAJIN3a;

BOCIIPHHUMATh, (DOPMYITUPOBATh U MPEOOPA3OBBIBATE CYKICHHS:
YTBEPAUTENIbHBIE U OTPULIATEIbHBIC, €MHUYHBIC, YACTHBIEC U 001IIHe,
YCIIOBHBIC; BBISIBISIT MATEMAaTHYECKAE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U
IPOTHBOpPEYHs B (paKkTax, JaHHBIX, HAOMIOACHUAX U YTBEPKACHUSAX,
npeJyiarath KPUTEPHUH /IS BHISIBJICHUSI 3aKOHOMEPHOCTEH |
POTHBOPEYHIA;1e1aTh BBIBO/IBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH,
JIeTYKTHBHBIX U HHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKITIOUSHHIA TI0
aHaJIOTHH;

MIPOBOAUTH CAMOCTOSITENIBHO J1I0Ka3aTeNIbCTBA MATEMATUYECKUX
YTBEPXKICHHH (TIPSMBIE M OT MPOTHUBHOT'0), BEICTPAUBATh apIyMEHTAIHIO,
MPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBI;

BBIOMPATH CIIOCO0 perieHus yaeOHoM 3a1a4uu (CpaBHUBATh HECKOJIBKO
BapHaHTOB PELIEHUS, BBIOUpATh Haubosee MOoAXOAINI ¢ yuéToM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

basosvle uccneoosamenvckue deticmeusi:

UCIIOJIb30BaTh BOIPOCHI KaK  HCCIIEJOBATEIbCKUN
MHCTPYMEHT TO3HaHHUA, (OPMYIUPOBATH BOMPOCHL, (PUKCUPYIOIIHE
NPOTHBOpPEYHE, IPOOIeMy, YCTaHABINBATH HCKOMOE U JIAHHOE,
dbopMUPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,
IPOBOJIUTH  CaMOCTOSATENBHO CITAHMPOBAHHBIN YKCIIEPUMEHT,
HCCJIEIOBAHKE [0 YCTAHOBIIEHUIO OCOOCHHOCTEI MaTeMaTH4eCKOro 00bEeKTa,
SIBJICHHS, TIPOIIECCA, BBISIBICHUIO 3aBUCHMOCTEN MEXAY 00bEKTaMH,
SBIIGHUSIMU, TIPOIIECCAMU;

CaMOCTOSITENILHO (POPMYITUPOBATH 000OIIEHUS ¥ BBIBOJIBI 110 PE3yIbTaTaM
MPOBENEHHOTO HAOIOIEHNS, UCCIIEOBAHUS, OLICHUBATh JOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yJIbTaToOB, BHIBOJIOB U 0000IIECHUH;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MpOIlecca, a TAK)KE BbIIBUTaTh
MPEIOI0XKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Paboma ¢ ungopmayueti:

BBISIBIIAIT 1e(UIIMTH HH(OPMAIINH, TaHHBIX, HEOOXOIUMBIX IS OTBETA Ha
BOMPOC U TSI pEIICHUS 33]1a4H;

BBIOMpPATh HH()OPMAIHIO U3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIN3UPOBATH,
CUCTEeMaTU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIUIO PA3TMUHBIX BUIOB
1 GOpM IIpeICTaBICHHS,

CTPYKTYpUPOBATh WH(OPMALINIO, TPEJICTABIATH €€ B Pa3IMUHBIX opMax,
WTIOCTPUPOBATH TpapUuecKy;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH IO CAMOCTOSATEIHHO
c(OpMYITHPOBAHHBIM KPHUTEPHSIM.

MP 02

KOMMYHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHﬂ:
BOCIIPUHUMATL U (I)OpMy.l'II/IpOBaTb CYKACHUA B COOTBECTCTBUHU C YCIIOBUAMU
" OejIsIMu O6HIGHI/I$I, ACHO, TOYHO, 'PAaMOTHO BBIPAKaTb CBOIO TOYKY 3PCHUA
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B YCTHBIX U IUCBMEHHBIX TEKCTAX, 1aBaTh NOSICHEHNUS 10 X0y PEIIECHUs
3aJ1aul, KOMMEHTHUPOBATh MOJYyYEHHBIN pe3yiIbTaT;

B X0/1€ 00CYX/IEHU 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYX/1aeMOU TEMBI,
po0JIeMbl, peraeMoil 3a1a4u, BbICKa3bIBaTh UECH, HAIICJIEHHbIE Ha TOUCK
pELIEHNUs, CONIOCTABIIATH CBOM CYXIEHUS C CYXKACHUSIMH IPYTHX YYaCTHUKOB
nasora, oOOHapy>KUBaTh PAa3JIMYUE U CXOJICTBO MO3UIIUMA, B KOPPEKTHON
dopme hopMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAKECHUS;

MIPEJICTABIIATh PE3yJIbTaThl PEIICHUs 3a/1a4H, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
MPOEKTa, CAMOCTOSITENIbHO BEIOMPATh (JOPMAT BBICTYIUICHUS C YUETOM 3aja4
Mpe3eHTAIMU U 0COOCHHOCTEN ayIUTOPUH.

MP 03

PeryasiTuBHbIe YHHBepPCAJIbHbIE yUeOHbI€ JIeiicTBUS

Camoopeanuzayus:

COCTABJIATH IUIaH, AITOPUTM PELICHHS 33]]a4H, BBIOUPATh CIOCO0 PEIIeHNs C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUM C Y4ETOM HOBOU
nHpopmanuu.

CamokoHmpons.:

BJIa/IETh HABbIKAMU O3HABATEIbHOM pedIeKCHH KaK OCO3HAHUS
COBEPILAEMBIX JCHCTBUI M MBICIUTEIBHBIX IPOIIECCOB, UX PE3YIIHTATOB,
BJIQJIETh CIIOCOOAMH CaMOMPOBEPKHU, CAMOKOHTPOJIS MTpoLiecca U pe3yibTaTa
peleHnst MaTeMaTHIeCKOH 3a/1auu;

MpeBUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUH 3a]auH,
BHOCUTBH KOPPEKTUBBHI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yNbTaTa eI U YCIOBHAM, OOBSICHATH
MPUYMHBI JOCTHKEHUS WU HEIOCTHXKEHUS PE3yIbTaTOB JESTEIbHOCTH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

Coemecmuas OessmenbHOCMb.!

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIMBHIyaTbHON
paboThI IpH pEIIeHUN Y4eOHBIX 3a/1a4, IPUHUMATD 11€JIb COBMECTHOM
NeSITeIbHOCTH, TUIAHUPOBATH OPTaHU3AII0 COBMECTHOM padoOTHI,
pacrpenensts BUIbl paboT, TOroBapuBaThCs, 0OCYXKIATh MPOLIECC U
pe3ynbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

Y4acTBOBATh B IPYIIOBBIX opMax paboTsl (00CykaeHHs, 0OOMEH MHECHHIA,
«MO3TOBBIE IITYPMED» U UHBIE), BHITIOIHSATH CBOIO YaCTh Pa0OTHI U
KOOPJAWHUPOBATH CBOM JICHCTBUS C JPYTUMH WICHAMH KOMaH/Ibl, OLICHUBATh
KauyeCcTBO CBOETO BKJIa/Ia B OOIINI MPOAYKT MO KPUTEPHSIM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Kon
NMpeIMeTHOT 0
pe3yjabTara

Dopmynuposka npeomemmnozo pe3yivmama

ITP 01

BJIAACHUEC METOJaMU JOKa3aTCJIbCTB, AJITOPpUTMAMU PCHICHUA 3a1a4; YMCHUC
q)OpMy.]'II/IpOBaTB OIIPEACIICHUA, AKCUOMBI U TCOPEMBI, IIPUMCHSTDH UX,
MMPOBOAWTH NOKA3aTCIbHBIC PACCYKACHUA B XO0AC PCUICHUA 3a1a4,

I1P 02

yYMEHHUE ONepUupoBaTh MOHATUAMU: CTENIEHb YUCIIA, JOrapu(M Yucia;
YMEHHE BBIIOJIHATH BHIUMCICHUE 3HAUEHUI U TPeoOpa30oBaHUs BbIPAKEHUN
CO CTETEHsIMH U JIorapugmamu, npeodpazoBaHus JpoOHO-pallMOHATIBHBIX
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BBIPAKCHMUI;

ITP 03

YMEHHUE ONEPUPOBATH MTOHATHUAMU: PAllMOHAIbHBIE, NPPALIMOHAIIBHEIE,
NoKa3aTesbHbIC, CTeIIeHHbIE, Torapu(pMUUECKUE, TPUTOHOMETPHUYECKHE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI;

I1P 04

yYMEHHUE ONEepUpOBaTh MOHATUAMU: (GYHKILUS, HETIPEPBIBHAS (PYHKLM,
MIPOM3BOJIHAS, IEPBOOOPA3HAs], OIPEICICHHbII UHTErpail; yMEHUE HaAXOIUTh
IIPOU3BOJHBIE

AIIEMEHTApHBIX (PYHKLNN, UCTIOJIb3YsI CIIPAaBOYHbIE MaTE€pPHAaJIbl; UCCIIEI0BATh
B IIPOCTEHIINX CIy4asx QYHKIUU HA MOHOTOHHOCTb, HAXOUTh
HauOOoJIbIIME U HAUMEHbIINE 3HaUeHUs (QYHKUIUN; CTPOUTH rpaUKu
MHOT'OYJIEHOB € UCIIOJIb30BAaHUEM allllapaTa MaTeMaTUYECKOIO aHAJIN3a;
MPUMEHSITh IPOU3BOJIHYIO MPU PEIIECHUH 33/1a4 Ha JBUKEHHE; pelIaTh
IIPAKTUKO-OPUEHTHPOBAHHBIE 3a/1a4l HAa HaWOOJIbIINE U HAUMEHBIIINE
3HA4YEHUs1, Ha HAXOKJCHUE IYTH, CKOPOCTH U YCKOPEHHUS;

ITP 05

YMEHHUE ONEepUpPOBaATh MOHATUAMU: palliOHANIbHAS (PYHKIH, TOKa3aTeIbHAs
byHKIMSI, cTeneHHas GyHKIus, Jorapudmudeckas GyHKIINS,
TpUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHbIC PYHKIIUH; YMEHHUE CTPOUTD
rpaduku U3y4eHHbIX (PYHKIUH, UCTIOJIb30BaTh TpadUKU IPH U3yUYCHUH
MPOIIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX
NPEMETOB H 33J1a4 U3 PEabHOM KU3HH; BBIpaXaTh (hopMyIaMu
3aBHCUMOCTH MEX]1y BEJTMUYNHAMH;

ITP 06

YMEHUE pellaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE HA
NPOIECHTHI, JOJIM U YaCTH, HA JABMKEHHE, Pa0OTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 33/1a4M U3 00JIaCTH YyIpaBiIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTABJIATH BBIPAKEHHSI, ypaBHEHHS, HEPABEHCTBA M UX
CUCTEMBI I10 YCIIOBHIO 33J]a4H, UCCIIEOBATH ITOJIy4YEHHOE PELICHUE U
OILIGHUBATh MPABJIOTIOTOOHOCTD PE3YIIbTATOB;

I1P 07

YMEHHE OIIEpUPOBATh MOHATUSIMH: CpeiHee apu(METHIECKOe, MeAnaHa,
HanOoJIbIIIee M HAMMEHbIIIee 3HAYCHNUs, pa3Max, JUCIIEPCHUs], CTAaHIapPTHOE
OTKJIOHEHHE YHCIIOBOTO HA0OPa; yMEHHE U3BIIEKaTh, HHTEPIPETHPOBATH
uH(OPMALINIO, TIPEICTABICHHYIO B Ta0IHIIaX, HA TUarpaMMax, rpagukax,
OTpPaXXAIOLIYIO CBOMCTBA peaJbHBIX MPOIECCOB U SABJICHUI; MTPEICTABIIATH
MH(POPMALIHIO C TIOMOUIBIO TaOJIUI] U AUArPaMM; HCCIIEI0BAThH
CTAaTHCTUYECKHE JaHHBIE, B TOM YHCIIE C IPUMEHEHHEM TpaduIecKux
METO/IOB U

DIIEKTPOHHBIX CPECTB;

ITP 08

YMEHHE ONEePUPOBATH MOHATUAMU: CITy4allHBIN ONBIT U CIIy4yailHoe COOBbITHE,
BEPOSTHOCTH CIIYy4alHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C
UCTIOJIb30BaHUEM I'pahUIECKUX METOJIOB; MPHUMEHSTH (POPMYIIBI CIIOKEHUS
YMHOXEHHS BEPOSTHOCTEN,

KOMOWHATOpHBIE (DaKThI U (POPMYITBI TP PEIICHUH 33]1a9; OLICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMU
BEJIMYMHAMU; YMEHNUE IPUBOJUTH PUMEPHI IPOSIBICHUSI 3aKOHA OOJIBIINX
YHCeNl B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

ITP 09

YMEHHE ONepUPOBATH MOHATUSAMU: TOUKA, MPsSMasi, INIOCKOCTb,
IPOCTPAHCTBO, IBYIPAHHBIN YIOJI, CKPELIMBAIOLIUECS IPSIMbIE,
NapajuIeIbHOCTD U NEPIEHANKYISIPHOCTh NPSIMBIX U MJIOCKOCTEH, yro
MEX1y IPSMBIMH, YTOJI MEXAY IPSAMOM U INIOCKOCTBIO, YTOJI MEXIY
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IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J10 IUNIOCKOCTH, PACCTOSHUE MEXKIY
MPSMBIMH, PACCTOSTHUE MEXY IIJIOCKOCTSIMU; YMEHHUE UCITOJIb30BaTh IIPU
peLIeHUH 3aj1au U3y4eHHbIE (DAaKThl U TEOPEMBbI IUIAHUMETPHH; YMEHUE
OIICHMBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

IIP 10

YMCHUC OINICPpHUPOBATH NOHATUAMMA: MHOTOT'PAHHUK, CCHCHUEC MHOT'OI'PAHHUKA,
KyO, apajuiesienune1, mpu3Ma, mupamMmuia, Gurypa u moBepXHOCTh
BpalleHUs, LIMJIMH/IP, KOHYC, ap, cdepa, ceueHust purypsl BpalieHus,
IUIOCKOCTB, Kacarommasicst cepsbl, IINHAPA, KOHYCA, TI0NIA/(h IIOBEPXHOCTH
MUPAMUIBL, IPU3MBI, KOHYCAa, LUIUHIPA,

momazas cheprl, 00beM Ky0a, TPsIMOYTOJIBHOTO MapajlieienuIea,
OUpPaMU/Ibl, IPU3MBI, LWIIMHAPA, KOHYCA, [1apa; YMEHHE H300pakaTh
MHOT'OI'paHHUKH Y TIOBCPXHOCTH BpalllCHUA, UX CEYCHUA OT PYKH, C
NMOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB, YMCHUC
pacro3HaBaTh CAMMETPHIO B IIPOCTPAHCTBE; YMEHUE PACIIO3HABATh
MMPpaBUJIbHBIC MHOTOI'PAHHUKH,

ITP 11

YMEHHUE ONEPUPOBATH MOHITHAMU: JIBH)KCHHE B TIPOCTPAHCTBE, MOI00HBIC
(GUrypsl B IpOCTPAHCTBE; MCIOJIB30BAaTh OTHOIICHHUE MJIONIA ICH
MMOBEPXHOCTEH U 00bEMOB MOAOOHBIX (PUTYD MPHU PEIICHUH 3a7aY,

ITP 12

YMEHHE BBIYHCIISATH TEOMETPUUYECKUE BETMUMHBI (AJIMHA, YTOJ, TUIOIAIb,
00beM, IJI0IIA b TOBEPXHOCTH ), UCTIOJIb3YS U3yUeHHbIE (HOPMYJIbI U
METO/IBI,

ITP 13

YMEHHUE ONEPUPOBATH MOHATUAMMU: MPSIMOYTOJIbHAs CUCTEMA KOOPIUHAT,
KOOpJMHAThl TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE
MIPOU3BENIEHUE, YTOJI MKy BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YHCII0; HAXOJUTH C TIOMOIIBIO H3YYEHHBIX (POPMYI KOOPAUHATHI
CepeIMHBI OTPE3KA, PACCTOSIHUE MEXKY IBYMsI TOUKAMM;

I1P 14

yMEHHUE BBIOMPATH MOIXOIAITUN U3YUSHHBIM METO/ IJIsl PEIICHUS 3a/a4H,
pacro3HaBaTh MaTeMaTH4ecKkue (DakThl 1 MaTeMaTUYECKUE MOJIENIN B
MIPUPOJIHBIX U OOIIECTBEHHBIX SBIICHUSIX, B UCKYCCTBE; YMEHHUE MPUBOIUTH
MPUMEPbl MATEMAaTUYECKUX OTKPBITHUI POCCUICKOW U MUPOBOI
MaTeMaTUYECKON HAYKH.

Kon
KOMITETEHIIH U

(DOPM_VJIMPOGKCI Komnemernuuu

OK 1.

Bri0upats cioco0sl perienus 3aaa4 npo(eccuoHaIbHOM esITeIbHOCTH
MPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 2.

Hcnonp30BaTh COBPEMEHHBIE CPELICTBA TIOUCKA, AHAIN3a U NHTEPIIPETALIH
nHpopManuy 1 HHHOPMAIIMOHHBIE TEXHOJIOTUH JUTS BBITIOIHEHUS 3a/1a4
poecCHOHATILHOM 1€ TeIbHOCTH

OK 3.

[TmanupoBaTh U peann30BbIBATE COOCTBEHHOE MPOPECCHOHATHLHOE H
JMYHOCTHOE Pa3BUTHE, IPEANPHHUMATENBCKYIO ACITEILHOCTD B
npodeccnoHabHOM cepe, HCIoTB30BaTh 3HAHMS 110 (PUHAHCOBOK
I'PaMOTHOCTH B PAa3JIMYHBIX )KU3HEHHBIX CUTYalUsIX

OK 4.

D@ deKTUBHO B3aMMOICHCTBOBATh U Pa0OTATh B KOJUIEKTHBE M KOMaH/Ie

OK 5.

OcyH_[eCTBJ'ISITL YCTHYIO U IMCbMCHHYKO KOMMYHUKAIIUIO HA
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roCyJapCTBEHHOM si3bike Poccuiickoil @enepaniuu ¢ yueToM 0COOEHHOCTEN
COMAJIBHOI'O M KYJIBTYPHOT'O KOHTCKCTA

[IposiBIATE Ipa’kJaHCKO-ITATPUOTHUYECKYIO MO3ULUIO, IEMOHCTPUPOBATH
OCO3HAHHOE [1OBE/IEHUE HA OCHOBE TPAJAULIMOHHBIX 00IE€4YETI0BEYECKUX

OK 6 LIEHHOCTEH, B TOM YHCJIE C YUETOM rapMOHU3ALMH MEXHAIIMOHAIBHBIX U
MEXPEIUTHO3HbIX OTHOIICHUH, IPUMEHSATh CTaHAaPThI
AHTUKOPPYINIMOHHOIO IOBEJICHUS
CopeiicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH Cpelibl, pecypcocOepexeHHIo,

OK 7 MPUMEHSATH 3HaHUS 00 U3MEHEHUH KJIMMaTa, IPUHIIUIIBI OepEeXITMBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CUTYAIIMSIX

Kon N
S — Dopmynupoeka npogeccuonaibHol KOMnemenyuu
K 1.1 [IpoBoauTh NpPEANPOAAKHYIO IMOATOTOBKY aBTOTPAHCIOPTHBIX CPEACTB B

mporecce OKa3zaHUs yCIAyr IO MPOJaKe aBTOTPAHCIOPTHBIX CPEICTB
MOTPEOUTEISIM
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2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJBHOM

JACHUTIIAHBI

2.1. O0beM JUCHUIIMHBI K BUbI Y4eOHOH padoThI

Bup y4yeoHoii padoTsl

Oovem ¢ uacax

O0bem o0pa3oBaTeJbHOI MPOrpaMMbl JUCHHUILINHBI 304
B T.Y.

1. OcHoBHOE coepKaHue 298
BT. 4.:

TEOpETHUECKOe 00yUeHue 188
MPaKTUYECKHUE 3aHATHUS 54
2. IIpodeccuoHaIbLHO OPHUEHTHPOBAHHOE CO/IePKaHUE (CodepKaAHNE 56
NPHUKJIATHOTO MOIYJIf)

BT. U.:

TEOpEeTHUECKOe 00yUueHne 4
IPAKTUYECKHE 3aHSITHS 52
UHIUBHIYATbHBIN IPOCKT (Oa/Hem)*™ HeT
IIpomexyTouHas aTTecTAlMUA (IK3aMeH) 4
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2.2. TeMaTH4eCKHil IVIaH H COAEPKAHME JMCIUTIIHHBI

Copepixanue y4eGHOro MaTepualia (0CHOBHOE U

HaumeHoBaHue pa3esioB Oobem | @opmupyemble
" Tem npoq)eccnoHaﬂbﬂoopneHTnpOBam{“oe) , JIabopaTopHble U NPaKTHYeCKHe 3aHATHS, 4acoB | KoMmeTeHmuH
NPUKJIATHOH MOAYJIb (IIPH HATHYHHN)
1 2 3 4
OcHoBHOE cojepskaHue

Pa3znes 1. IloBTOpeHue Kypca MaTeMaTHKH OCHOBHOM HIKOJIbI 19

Tema 1.1. Conepxanue y4eOHOT0 MaTepuaa 2

Lens u 3anaun matemaruxku | 1.1lens W 3amayn MaTeMaTHKH TIPH OCBOCHMH CHEIUANBFHOCTH. ba3oBele 3HaHHMA WU 1

IIPYU OCBOCHHUU YMEHHS [10 MaTEMATHKE B IPO(EeCCHOHAIBHON U B TIOBCEIHEBHOM AESTEILHOCTH.

CIEIMATIBHOCTH. 2.MHOXXecTBO, —omepauMd HaJx  MHoxecTBamu. Jlmarpammbsl  Oiinepa—BenHa. 1

MHo>KecTBa U JIOTHKA Hcronb3oBaHne TEOPETHKO-MHOXKECTBEHHOTO —allllapaTa Ul OINMCAaHUS pPealbHBIX
IIPOLIECCOB M SBJICHUH B HPOGECCHOHATIBHON NeATeIbHOCTH, IIPU PEUICHUH 3aiad U3
nqpyrux aucuumiud. OnpesneneHue, TeopeMa, CIeICTBUE, JOKa3aTeIbCTBO

Tema 1.2. Conepxanue y4eOHOro MaTepuaia 2

Yucna ¥ BBIYUCICHUS 3.HarypanbHble U nensle uucna. [IpusHaku NenMMoOCTH LebIX uucen. ParyoHanbHble 1 OK 02
grcna. OOBIKHOBEHHBIC U JICCATUYHBIE APOOH, IPOLIEHTHI, OECKOHEYHBIC IIEPHOIMYCCKIE OK.03
npobu. Apudmernyeckue onepanud C palMOHAIBHBIMH YUCIIAMH, MPE0Opa30OBaHUS OK 04
YHCIOBBIX BBIPAXKCHUI. OK 06
4 JleficTBUTENBHBIE  YHCIIA. PanyonanbHple M MppalMOHAIBHBIE — YHCIA. 1 K 1.1
Apudmernyeckue onepandd ¢ JCHCTBUTCIBHBIMH  4HCIaMH. [IpuOmmxéHHBIE K 2.5
BBIYUCIICHHS, IPAaBHJIA OKPYTICHHS, IPUKHU/IKA M OL[CHKA PE3yNbTaTa BHIYUCICHUH

Tema 1.3 Coniepxanue y4eOHOTr0 MaTepuaa 4

Toxnecrsa u | 5.ToxxzaecTBa U TOXAECTBEHHBIC IPeoOpa3oBaHUA. YPaBHEHUE, KOPEHb YPABHECHUSL. 1

TOXJCCTBCHHBIC HepaBencTBo, penreHre HepaBeHCTBA. MeTo MHTepBaloB. PemeHne nensix 1 ApoOHO-

NpeodpasoBaHH. PalMOHAILHBIX yPABHEHUI U HEPABEHCTB.

YpaBHeHuUs =

H HepaBeHCTBA 6.Ilpumenenre ypaBHEeHUH M HEPABEHCTB K PEIICHUI0 MaTEMAaTHYECKHUX 3a/1a4 W 3a/1a4 1
U3 Pa3IM4HBIX 001aCTel HAyKu U PeasIbHOM KHU3HU.
7.CucTeMBl U COBOKYIHOCTH pallMOHAJIBHBIX YpaBHEHMH U HepaBeHCTB. CHCTEMBI 1

12




JIMHEHHBIX YpaBHEHHH.

8.Pelienne NpuKIaaHbIX 3aa4 ¢ HOMOIBIO CUCTEMbI JINHEHHBIX YpaBHEHUH 1
Tema 1.4. IIpodeccuonabHO OPHEHTHPOBAHHOE COJEP:KaHHe (COAePKAHUE NIPHKJIATHOIO 5
ITpoueHTHBIE  BBIUMCIECHUS MOJyJIsT)
B npodeccuonanshbix | 9.113 TlpumeHeHue apoGell M NPOLEHTOB JUIS PEIICHHS INPUKIAJHBIX 3alad U3 1
3aJa4ax pa3JIMuHBIX OTpaciieil 3HaHUI U peasbHOM KU3HU.
10 ITpuGmmKEHHBIE BEYUCICHNUS, TPABIIIa OKPYTIICHNUS, TIPUKHIKA U OLIEHKA Pe3yIbTaTa 1
BBIYMCIICHUH.
11.113 TpubnkéHHble BBIYUCICHUS, IpaBUJIA OKPYIJICHUs, NpPUKUAKA M OLEHKa 1
pe3yabTaTa BEIYUCICHUMH.
12113 PasHble crnocoObl BbIYUCIEHHUSA MpPOLEHTOB. IIpOLEHTHbIE BBIYUCICHHA B 1
po(ecCHOHATBHBIX 3a/ja4ax.
13.113 IlpuMeHeHHe ypaBHEHHH M HEPABEHCTB K PELICHHMI0 MaTeMaTHYECKUX 3aJad U 1
3a/1a4 M3 PasIMIHBIX 00TacTell HayKH U PeanbHON KU3HI
Tema 1.5. Coziepxanue y4eOHOro Marepuaa 2
IMocnenoBaTensHOCTH 14.ITocnenoBaTeabHOCTH, CHOCOOBI 3aflaHUs IOceloBaTeIbHOCTEH. MOHOTOHHBIE 1
U IIPOrpeccuu MOCJIeI0BATENbHOCTH. ApudMeTHIecKas H TeOMETPHIECKast IIPOTPECCHH.
15.beckoneuno yObiBaromas reomerpuyeckass mnporpeccus. Cymma OeCKOHEUHO 1
yObIBatromieii reomerpudeckoil mporpeccud. QDopMyna  CIOXKHBIX — IIPOLIEHTOB.
Hcnone3oBaHnue nNporpeccuy Ajis pellieHus pealbHbIX 331a4 IPUKIaJHOrO Xapakrepa
Tema 1.6. Copnepxanue yueOHOro marepuana 4
Oynkunn 1 rpadhuKu 16.®yHKIWMSA, coco0b! 3aauus GyHkuuu. ['paduk GyHKIMH 1
17.B3aumHo oOpaTHble (yHKIMH. OONacTh ONPEAENCHUS M MHOXECTBO 3HAYCHHN 1
yHKIHH.
18.Hynu dynkuun. [IpoMexyTKu 3HaKONOCTOSHCTBA. . YETHBIC 1 HEeUETHBIC QYHKIUHU 1
19.KonTposibHas pafoTa no pasjeny 1.7 BxozHoit KOHTPOJIb 1
Paznen 2. Ctenenu U kopuu. CTeneHHas, nokasarejbHasi  Jiorapupmuyeckasi pyHKuuH 43 OK 02
Tema 2.1. CogepxaHue yueOHOro MaTepuana 4 OK.03
Apupmernueckuit KOpeHb 20.Apudmernueckuil KOpeHb HATYPATbHOH CTEIECHH. 1 OK 04
N—OH CTETEHHU. 21.113 Apudmerrueckuii KOpeHb HATYPAJIbHOM CTEIICHH. 1
22.[leiicTBHs ¢ apu(METHICCKHUMH KOPHSIMHU N—0if CTCIICHH. 1 OK 06
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23.113 [eiictBus ¢ apu()METHIECKHUMH KOPHSAMU N—OH CTEHEHH.

Tema 2.2

Crenenn. CtanmaptHas
(dhopma 3anucu
JIEACTBUTEIBHOIO YHCIIa

Copnepxanue yaeOHOro marepuana 4
24.CreneHb ¢ uenbiM rmokaszaresnieM. CranmapTHas (opMa 3alucH JeHCTBUTEIBHOTO 1
YHCIIa.

25.Vcnionp30BaHre MOAXOIAMICH (HOPMBI 3aIHCH ACHCTBUTENBHBIX YHCET AJIS PeLICHHS 1
MTPAKTHYECKHX 337124 U MPEJICTABJICHUS JIAHHBIX.

26.CreneHb ¢ paloHaIbHBIM MoKa3aresneM. CBOHCTBA CTENEHH. 1
27.I13 TIlpeoOpa3oBaHue BBIpAKEHUH, COJACpXKAIMUX CTEIEHH C palHOHAIBHBIM 1

ITOKa3aTCJICM

Tema 2.3.
CrenenHast GyHKIHS

Coneprxanue yueOHOro MaTepuaia

28.CreneHHas (yHKIMs ¢ HATypaJIbHBIM U IeIbIM nokasateneM. E€ cBolicTBa u rpadux.

29.CgoiicTBa 1 rpad)K KOpHS N-0if CTeNeHN

Tema 2.4. VppaunoHaibHble
YpaBHEHUSIN HEPaBEHCTBA

Conepxanue y4eOHOTO MaTepuana

30.Pemenne nppaoHanbHbIX YPAaBHEHUH U HEPABEHCTB

31.PemeHne HppalMOHAIbHBIX YPABHEHUI U HEPABCHCTB

32.113 PemeHne uppalluOHaJIbHBIX YPaBHEHUH U HEPABEHCTB

33.113 Pemennie nppaiioHaJIbHBIX YPAaBHEHUI U HEPABEHCTB

34.113 Pelenne uppaunoHaJIbHbIX YPAaBHEHUH U HEPABEHCTB

35.113 Pemenue uppanioHaIbHbIX yPaBHEHUH U HEPaBEHCTB

Tema 2.5. Iloka3areinbHbIE
YpaBHEHUS U HEPABEHCTBA

Copneprxanue yueOHOTO MaTepraia

36.I1oka3arenpHbIC YpaBHEHHs 1 HEPAaBEHCTBA

37.Jloka3aresbHble ypaBHEHHs 1 HEPABEHCTBA

38. IlokazarenpHbIC ypaBHEHHS U HEPABCHCTBA

39. IokazaTelbHBIE YPaBHEHUS 1 HEPAaBEHCTBA

40.113 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA

41.113 TToka3arenbpHble ypaBHEHHS U HEPABEHCTBA

Tema 2.6.
Jlorapugwm umcia. CoiicTBa
norapugmos

ConeprxaHue yueOHOro MaTepraia

42. Jlorapubm yucia.

43.113 Jlorapugm uucia.

44.[lecsiTUYHBIC M HATYpaJIbHBIC JOrapH(MBbIL.

45.113 JlecaTuuHbIe H HaTYpaJbHbIE JOrapH(MBbL.

46.1IpeoOpa3zoBaHne BBIPKCHUH, COEPKAIUX JIOTapH (MBI

47.113 IIpeoOpa3oBaHue BEIPAKEHHH, COEPIKALINX JIOTapHPMEI

R RRRrRr R o R R R R R IR o R R R R R R ok kN

IIK 1.1
MK 2.5
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Tema 2.7. Tloka3atenbHas
u norapudmuueckas
¢byHKIUH, ypaBHEHHUS,
HEpaBEeHCTBa

Conepxanue y4eOHOT0 Marepuana

48.I1oka3zarenbHas U Jjorapudmuueckas GyHKIMH, UX CBOHCTBA U IpaduKu.

49. INoka3arenbHas U orapudmuydeckas QyHKIUY, UX CBOMCTBA U rpa(uKu.

50. TlokazarespHas U gorapudmMudeckas QyHKIMHU, NX CBOHCTBA U IpadHKH.

51. I13 Tloka3arenbHas U jJorapupmudeckas GyHKIIHH, UX CBOMCTBA U rpaUKH.

52.JlorapudmMuueckie ypaBHEHHUs! 1 HEPaBEHCTBA

53. Jlorapudmudeckue ypaBHEHUs] U HEPABEHCTBA

54. JlorapudMuUecKre ypaBHEHHUsI M HEPABEHCTBA

55.113 Jlorapudgmuueckre ypaBHEHHs] U HEPABEHCTBA

Tema 2.8.
Jlorapudms! B mpupoe

IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE COJNEp:KAHHE (COdEpPKAaHUE NPHKJIATHOTO
MOJLYJIs1)

Rk R R R (kP k|

U TEXHHUKE 56.McTopust pa3BUTHsI MATEMATHKH. 1
57.113 IlpumeHnenue norapudma. 1
58.113 Jlorapudmuueckast cnupajib B npupoze. Ee matemarnueckue cBoHCTBa 1
59.I13 Hcnone3oBanue rpadukoB GyHKIUH AT HCCIEIOBAHUS IIPOLECCOB U 1
3aBHCHMOCTEH, KOTOpPBIE BO3HUKAIOT [IPH PELICHUH 33a4 U3 Pa3IMIHbIX obiacTeit
HayKH U PealbHOU XKU3HU
60.113 Ucnonp3oBanue rpadukoB HYHKIHMHA JIs1 UCCIIEAOBAHUS TPOIIECCOB U 1
3aBHCHMOCTEH, KOTOPBIC BOSHHUKAIOT IIPH PEIICHUN 3a1a4 M3 Pa3INIHbIX o01acTei
HAYKHU U peaibHOM XKU3HU
Tema 2.9. Cozepxanue y4eOHOT0 Marepuaa 2
[IpumeHeHue ypaBHEHHUH, 61.Mcnonp3oBanne rpadukoB GYHKIMN Ui PEUICHUS] YPABHEHUH M JIMHEHHBIX CHCTEM. 1
CHCTEM U HepPaBEHCTB [TpuMeHneHne ypaBHEHHH, CHCTEM M HEPAaBEHCTB K PEIICHUI0 MaTeMAaTHYECKUX 3a1ad U
K PEIICHUIO 3a1a4 3aj1a4 M3 Pa3INYHbIX 00JacTell HAyKH U pPealbHOH KU3HU
62.KonTposasHas padoTa 110 paszmeny 2 1
Pa3nen 3 [IpsiMble H MJIOCKOCTH B MPOCTPAHCTBE. 24
Tema 3.1. Cozeprxanue y4eOHOro MaTepuana 4 OK 02
ITosropenue mnanumerpu. | 63.0OcHOBHbIE GUTYpEL, (PAaKTHI U TCOPEMBI INTAHUMETPHH. 1 0K.03
OcHoBHbIE HOHATUS | 64.0cHOBHBIE MOHSTHS cTepeoMeTpuu. Touka, mpsiMast, INIOCKOCTb, IPOCTPAHCTBO. 1 OK 04
CTEPEOMETPUH 65.ITonsATHE 006 AKCHOMATHYECKOM IIOCTPOCHUH CTEPEOMETPHU: AKCHOMBI CTEPEOMETPHHU 1 OK 06
U CIISACTBUS U3 HUX
66.113 TlonsaTHE 06 aKCHOMATHYECKOM IOCTPOSHUH CTEPEOMETPHU: AKCHOMBI 1 IK1.2
CTEPEOMETPHH U CIEACTBHS M3 HUX 1K 2.5
Tema 3.2. CopepxaHue yueOHOTO MaTepuaia 6
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IIpsimble 1 MIOCKOCTH 67.B3auMHOE  paclONOXKEHHE IPSMBIX B INPOCTPAHCTBE:  HEPECEKAOIIHECS, 1

B MPOCTPAHCTBE. | MapauIeNIbHbIE U CKPEIMBAIOIINECS TPSIMBIE.

[MapaniensHocTs  NpsAMBIX, | 68.B3auMHOEe  pacmonokeHHe  NPSIMBIX B NPOCTPAHCTBE:  MEPECEKAIOIIHECs, 1

OpsAMOM M TIIOCKOCTH, | HapauleibHbIC U CKPEIIMBAIOLIMECS IPSIMBIE.

TIOCKOCTEH 69.ITapanienbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaiebHble NpsiMble B 1
IIPOCTPAHCTBE, MAPAIIETBHOCTD TPEX MPSIMBIX, APALIETEHOCTD MPSIMOH M INIOCKOCTH.
70.YT16I ¢ COHANIPABJICHHBIMU CTOPOHAMH, YIOJI MKy IPSMBIMH B IIPOCTPAHCTBE. 1
71.I1apannensHOCTh IIOCKOCTEH: MapajieNbHble MJIOCKOCTH, CBOWCTBA MapajieIbHbBIX 1
IJIOCKOCTEH.
72.Ilpocreiimme NPOCTPAHCTBEHHbIE (UIYpHl Ha IUIOCKOCTH: TeTpadap, Kyo, 1
napaJuleenues, IOCTPOeHUe CeUeHUI

Tema 3.3. CogaepxaHue yueOHOro MaTepuana 5

[leprienauKyIIpHOCTH 73. lleprieHAMKYIISIpHBIE TIPSIMBIE B TIPOCTPAHCTBE, 1

TPSMBIX 74. Ilpsimble napajuieNibHble U IEePIEHIMKYISPHBIE K IJIOCKOCTH 1

¥ IUIOCKOCTEH 75. Ilpu3Hak nepneHuKyJISpHOCTH NPSMOH U INIOCKOCTH 1
76. Teopema o npsiMO IEPICHIUKYISIPHON IIIOCKOCTH 1
77113 TleprieHAMKYIAPHOCTh TPSAMON M TUIOCKOCTH: TEPICHIUKYJISPHBIC IMPSIMbBIE B 1
MIPOCTPAHCTBE, TPsSMBIC Napauie]bHBIC W NEPICHANKYISIPHBIE K IUIOCKOCTH, NPU3HAK
MEePHEHAUKYISPHOCTH MPAMON M IIOCKOCTH, TE€OpeMa O MHPsAMOI MeprneHIuKYIIpHOH
IUIOCKOCTH

Tema 3.4. Conepxanue y4eOHOTO MaTepuaa 6

Vrasl MeXIy NPsIMBIMU 78.YTIbI B IPOCTPAHCTBE: YroJI MKy NPSMOH U IIIOCKOCTbIO, 1

1 IJIOCKOCTAMH 79. IByrpaHHbIi yroi, TMHEHHbIH yro AByrpaHHOIO yria. 1
80.IlepnieHquKysIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHUE OT 1
MpsIMOM 10 MIOCKOCTH,
81. INpoexkitust GUTYpHI HA MIIOCKOCTD. 1
82.IlepneHAUKYNAPHOCT  IUIOCKOCTEH:  IPH3HAK  HEpHCHAUKYIAPHOCTH  JBYX
IIJIOCKOCTEH.
83.Teopema o TpEX epHEHIUKYISAPAX

Tema 3.5. IIpogeccuonabHO OPHEHTHPOBAHHOE COJEP:KaHue (CoAepPKaAHUE NIPHKJIATHOI0

IIpsimble 1 MIOCKOCTH MOJyJIsl)

B IIPAKTUYECKUX 3a7a4ax 84.I13 PacmonoxkeHue mNpsMBIX M IUIOCKOCTEH B OKpyXarolmem Mupe (mpupoze, 1

HCKYCCTBE, apXUTEKTYpe, TeXHHKE). PeleHne npakTuKo-OpueHTHPOBAHHbIX 33/1a4
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Tema 3.6. OCHOBHEIE
MPOCTPAaHCTBEHHBIE (YUTYPhI
1 UX B3aUMOPACIIOIIOKEHNE

Copnepxanue y4eOHOT0 Marepuana

85. B3aUMHOE paCMoONIOKEHUE MPSAMBIX M IUIOCKOCTeH B mpocTpaHcTBe. IlocTpoenue
CeueHui

86. KonrponbpHas paboTta 1
Pa3nen 3 [IpsiMble U MJIOCKOCTH B mpocTpaHcTBe. KoopauHaThl M BEKTOPHI B MPOCTPaHCTBE 11
Tema 4.1. Coniepanue y4e0HOro Marepuaa 4
BexTopel B mpoctpancTse. | 87.BekTop Ha MIOCKOCTH M B mpocTpaHcTBe. CIOXEHHWE M BBHIYHTAHHE BEKTOPOB. 1
JleficTBUA C BEKTOP YMHO)KeHHE BEKTOpa Ha YHCIIO.
88.Paznoxxenne BekTopa 1o TpéM HEKOMIIJIAHAPHBIM BEKTOPaM. 1
89. IIpaBusio napanenenunena. 1
90. Pemennie 3aja4, CBSI3aHHBIX C IPUMEHEHUEM NIPABUII JICHCTBHIA C BEKTOPaMHU. 1
Tema 4.2 KoopauHaTs! B Conepxanue y4eOHOTO Marepuana 4
HPOCTPAHCTBE. 91.113 IlpsmoyronpHas cucTeMa KOOpAMHAT B HpocTpaHcTBe. KoopamHatsel BeKTOpa. 1
Hpocreiinue 3ana4u B [Tpocreiimue 3a1aud B KOOPAHHATAX.
KOOpAHHATaX 92.Yron mexay Bektopamu. CKalsipHOE IPOU3BEIEHIE BEKTOPOB. 1
93. BbluKclIeHHE YIIIOB MEKY IPSMBIMU M INIOCKOCTSIMU. 1
94. KoopauHaTHO-BEKTOPHBII METOJ IIPH PEIICHUN TeOMETPUIECKHX 3a/1a4 1
Tema 43 IMpaxTuko- | IIpodeccHoHAILHO OPHEHTHPOBAHHOE CO/leP:KAHMe (COdepKaHUe IPUKJIAJHOTO 1
OPHEHTHPOBAHHbIC 337aud | MOMYJIs)
Ha KoopauHaTHOHU | 95.KoopauHaTHas INIOCKOCTh. BrncieHne paccTosHUH U IUTonIaneii Ha KOOpAWHATHON 1
IUIOCKOCTH mwiockocTu. KonuuecTBeHHbIE pacyeTsl
Tema 4.4. Conepxanue y4eOHOro Marepuaia 2
Pemenne 3ajad. Ha | 96 TI3 KoopauHaTHO-BEKTOPHBIH METOJ IPHU pELICHHH TI'eOMETPHYECKUX 3ajad. 1
KOOPAUHATHI U BEKTOPbI Pemenue 3anad, cBA3aHHBIX C IPUMEHEHHEM IpaBUIl JEHCTBHUI ¢ BeKTopaMu. 3ajadu
IUIAHUMETPUU U CTEPEOMETPUH M METO/IbI X PEILCHUs
97.KonTpoJnbHasi padora 1o paszeny 4 1
Pa3zjes 5. OcHoBbl TpUronomerpuu. Tpuronomerpuyeckue pyHKuun 26 OK 02
Tema 5.1. Conepxanue y4eOHOro MaTepuaa 6 0K.03
OCHOBBI TPUTOHOMETPUH 98.CuHyc, KOCHHYC M TAaHT'€HC YUCIOBOTO apryMEHTa. 1 OK 04
99.113 CuHyc, KOCHHYC U TaHT€HC YUCIIOBOTO apryMeHTa. 1 OK 06
100.ApkcuHyc, apKKOCHHYC, pKTAHI'€HC YHUCIOBOTO apryMEHTa. 1
101.J13 ApkcuHYC, apKKOCHHYC, QpKTaHI€HC YUCIOBOIO apryMeHTa. 1 IK 1.1
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102.TpuroHOMeTpHYECKass OKPYXKHOCTb, ONpeeTIeHHe TPUTOHOMETPHUYECKUX (YHKIIUH 1
YHCIIOBOTO apryMEHTa
103.113 TpuroHomerpudeckasi OKpy>KHOCTb, OITPEIEIIEHIEe TPUTOHOMETPHUYECKIX 1
(yHKIHMI 9UCIIOBOTO apryMeHTa
Tema 5.2. Ocuosuble | CoaepikaHue y4eOHOro MaTteprasa 6
TPUTOHOMETPUUECKUE 104.IIpeobOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUH. OcHOBHEbIE 1
TOXJECTBA TPUTOHOMETPHYECKHE POPMYJTBI
105.IIpeobOpazoBanue TPUTOHOMETPUYECKUX BBIpOKCHUH. OcCHOBHBIE 1
TPUTOHOMETPHYECKHE POPMYJIBI
106.113 IIpeobpa3oBaHHe TPUTOHOMETPUUECKUX BhIpakeHUH. OCHOBHBIC 1
TPUTOHOMETPHUYECKHE POPMYJIBI
107.113 IIpeobpa3oBaHHe TPUTOHOMETPUUECKUX BbIpaxkeHUil. OCHOBHBIE 1
TPUTOHOMETPHUYECKHE OPMYJIBI
108.113 IIpeobpa3oBaHe TPUTOHOMETPHUUECKUX BhIpaXeHUH. OCHOBHBIC 1
TPUTOHOMETPHUYECKHE POPMYJIBI
109.113 [Ipeobpa3oBaHKe TPUTOHOMETPHUYECKUX BhIpakeHHid. OCHOBHBIC 1
TPUTOHOMETPHYECKHE (POPMYITBI
Tema 5.3. Coyiepxkanue y4e0HOro Marepuaa 4
Iepnomuueckue ¢ynkuun. | 110.@yukius. [leproanyeckue GYHKIMH. 1
Tpuronomerpuyeckue 111.113 dynkuust. [lepuonuueckue GyHKINU. 1
byaxkuuu 112.Tpuronomerprueckre GyHKINH, HX CBOWCTBA U rpaduku 1
113.113 TpuroHoMeTpHYecKre QYHKIHH, UX CBOHCTBA U IpadHKu 1
Tema 5.4 TlpeobpazoBanue | Cozmepxanue y4eOHOTO MaTepuaa 2
rpagukoB 114.CxxaTre u pacTshkeHue rpaukoB TPUTOHOMETPUUECKHUX (DYHKITHIA. 1
TPUTOHOMETPHUYECCKUX
bynkumit 115.ITpeobpa3oBanue rpaiKOB TPUTOHOMETPUIECKUX (QYHKIHI 1
Tema 5.5. IpodeccuoHaIbLHO OPHEHTHPOBAHHOE CcOJIEp:KAHHE (COdep:KaHHE NPHUKJIATHOIO 1
Onucanne MOJLYJIs1)
MIPOU3BO/ICTBEHHBIX 116.Mcnionp30BaHre CBOWCTB TPHUTOHOMETPUYECKHX (GYHKIUH B IPOQecCHOHATBHBIX 1
NPOLECCOB € MOMOIIBIO | 3aiauax. lcnoms3oBanue rpadukoB GYHKIUHA JUIi HCCIENOBAaHMS IIPOLECCOB U
rpaukoB QyHKIMI 3aBHCHUMOCTEH, KOTOpBIC BO3HUKAIOT MOpPH PEUICHHH 3aJad W3 APYTHUX y4eOHBIX
JWICLIMIUINH B peabHOM )KU3HU
Tema 5.6. Conepxanue yueOHOro Marepuasna 2
OGpartHbie 117.06parHble QyHKINH. 1

IIK 2.5
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TPUTOHOMETPUYECKUE 118.06parnble TpuroHomerpudeckue Gpynkuu. Mx cBoiictBa u rpaduku 1
dhyHKIUH
Tema 5.7. Coniepanue y9e0HOTro MaTepuaa 6
Tpuronomerpuueckue 119.113 PerieHue TpUroHOMETPUYECKUX YPaBHEHHUH. 1
YpaBHEHUS 120.113 Pernenue TpPUrOHOMETPUUECKUX YPaBHEHUI. 1
121.113 Penenne TpUroHOMETPUYECKUX YPABHEHHUH. 1
Tema 5.8 122.113 [IpuMeps! TPUTOHOMETPHUYECKUX HEPABEHCTB 1
Tpuronomerpuueckue 123.113 Penienue npocTeHIINX TPUTOHOMETPUUYECKUX HEPAaBEHCTB B TOM 4YHCIE C 1
HEpaBEeHCTBA WCIIOIb30BaHUEM CBOWCTB (PYHKIMH
124113 Pemenue mpoCTEHIIMX TPUTOHOMETPUYECKUX HEPABEHCTB B TOM 4HUCIE C 1
HCIOJIb30BaHUEM CBOUCTB (PYHKIHMI
Tema 5.9. Coniepxanue y4eOHOro Marepuaa 2
Pemenne 3a1a4 | 125.TpuroHomMeTpruecKue BRIpaKECHUs, ypPaBHEHUs], HEPABEHCTBA 1
TPUTOHOMETPUH 126.KontpoJbHas padora 1o pazeny 5 1
Pa3zjies1 6. MHOrorpaHHMKH M TeJIa BpallleHUst 47
Tema 6.1. Conepxanue y4eOHOro Marepuaa 2
MHororpaHHUKI 127 IloHsTHE MHOTOIPaHHUKA, OCHOBHBIE 2JIEMEHTHl MHOIOI'PAHHUKA, 1
128. BhIyKJIble U HEBBIITYKJIbIe MHOTOTPAHHHMKY; Pa3BEPTKA MHOTOTPAHHHKA. 1
Tema 6.2 Conepxanue y4eOHOro Marepuaa 2
[Ipusma. [Ipsmas u | 129.Ilpu3ma: n-yroypHas mpu3Ma; rpaHd ¥ OCHOBAHHSI IIPU3MBI; TIPsiMasi 1 HAKJIIOHHAS 1
MpaBUIbHAs IPU3Ma IIPU3MBL; OOKOBas U MOJHAsI IOBEPXHOCTH IIPHU3MBIL. OK 02
130.113 DnemenTs! pu3Mmel. [IpaBunbHast mpu3ma. 1 OK.03
Tewma 6.3 Conepixanne yueOHOTO MaTepuaia 2 OK 04
[Mapamenenunen. Kyo 131.IMapannenenumnes, psSMOYroJIbHBIN MapajljIeNenuIe]] U ero CBOMCTBa. 1 OK 06
132.Ky6. Ceuenue ky0a, mapajieienuneaa 1 K 1.1
Tema 6.4 Conepxanue y4eOHOT0 Marepuana 5 K 2.5
133.ITupamua: n-yroypHas MIpaMuia, TpaHd U OCHOBAaHHE IIMPaMUBL; OOKOBas U 1
Iupamuna. IIpasuibras TOJIHAS IOBEPXHOCTH MUPAMHUIBL;
nHMpaMuna. Y ceueHHas 134. IIpaBwiibHas ¥ yceuéHHAs MUpaMUJIa. 1
paMiia 135.113 [Mupamua: n-yrosnpHasi IMpaMuia, FpaHu ¥ OCHOBaHHUE IMPaMUJIbl; OOKOBast U 1
IOJTHAs TIOBEPXHOCTB NMUPAMUIBL; IPABIIIbHAS M YCeUEHHAS THPaMHUIa.
136.251eMeHTbI TPU3MBI U TUPAMUIBI. 1
137.BblunciieHre 2J1eMeHTOB MHOTOTPaHHUKOB: pE0pa, InaroHaly, yribl 1
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Tema 6.5. CopaepxaHue yueOHOT0 MaTepuania 3
BokoBas u nonHas | 138.ITnomans OGOKOBOM IMMOBEPXHOCTH W IOJHOW ITOBEPXHOCTH HPSMOI IPHU3MBI, 1
HOBEPXHOCTh NPU3MBI, | TUIONIAAh OCHOBAHUH, TeopeMa 0 60KOBOH ITOBEPXHOCTH MPSIMOH TIPU3MBI.
MUpPaMUIBI 139.I1nomans 60K0BOM MOBEPXHOCTH U MOBEPXHOCTH NPABUIBHON MUPAMUbL, TEOPEMA 1
0 TIOmIAM OOKOBOI TOBEPXHOCTH YCEUEHHOH IMMPAMHIBI
140. I13 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMOM IIPU3MBIL, 1
paBUIbHOM IHpaMuUIbl
Tema 6.6. Conepxanue y4eOHOro Marepuana 2
JBrmxkenue B mpocTpaHctse. | 141.JIpmxenne B mpocTpaHcTBe. CHMMeETpUs B IPOCTPAHCTBE:  CHMMETPHSA 1
Cummerpust B | OTHOCUTEIBHO TOUYKH, IPSIMOM, INIOCKOCTH.
NIPOCTPAHCTBE 142.251eMeHTHI CHMMETPHH B MUPAaMHUIaxX, apajuiesienuneax 1
Tema 6.7. Coniepanue y4e0HOro Marepuaa 6
[TpaBunbHBIE 143 .IlpaBuabHbIE MHOTOTPAHHUKH: MOHATHE IPABUIBHOIO MHOTOIPAHHHUKA 1
MHOTOTPaHHUKH, uX | 144. [IpaBunbpHas IpyU3Ma U IpaBUIbHAS THPAMHIA; 1
CBOWCTBA 145. TIpaBuiibHas TpEyroJibHasi MMpPaMKJIa U NPaBUIIbHBIN TETpadp; KyO. 1
146.IlpencrapieHue o MpaBUIbHBIX MHOTOIPAHHUKAX: OKTadp, JOAEKAdAP U UKOCAdIP 1
u JIp.
147. Ceyenust mpu3Mbl U NUPAMUIbIL. 1
148.113CeueHust NpU3Mbl ¥ THPaMUJIBL 1
Tema 6.8. Cummerpus B | [IpodeccnoHaJIbLHO OpPHEHTHPOBAHHOE COJdep:kaHUe (COAep/KaHHe NPHKIATHOTO 1
npodeccun. Ceuenus | MmoayJist)
MHOTOTPaHHHUKOB 149.113 Cummerpusi B HIpUPOJE, ApXUTEKType, TEXHHKe, B ObITY, B mpodeccui. 1
B npodeccruonanbhbX | Vcnosnp3oBaHue JBIKEHHH B HPOCTPAHCTBE MPH PEIICHHH NPO(GEeCCHOHANBHBIX 3a/1adu.
3a7a4ax CeueHust npu3Mbl U nHpamMuabl. [locTpoeHHe ceyeHU MHOTOIPaHHHMKOB, HCIIONB3Ys
METOJ ClIe[IOB. BEIMONHEHNE BBIHOCHBIX IUIOCKUX YepTeXKeH M3 PUCYHKOB IPOCTBIX
00beMHBIX (GUTYp (BUI CBEPXY, COOKY,CHHU3Y)
Tema 69. Conepxanue y4eOHOT0 MaTepuaa 8
Hunusap, ero | 150.1unuaapryeckas OBEPXHOCTh, 00pa3yIOIIUe [HIHHIPHICCKON MOBEPXHOCTH, OCh 1
cocrapisitomue.  CeueHue | MIMHAPUYECKON MOBEPXHOCTH.
HUIMHApA 151.1Hunusap: ocHOBaHMS W OOKOBas MOBEPXHOCTb, OOpasyromas ¥ OCh, IUIOIIAIbL 1

OOKOBOH U ITOJHOM MOBEPXHOCTH.

152. U300pakeHre MUIMHAPA Ha TUNIOCKOCTH. Pa3BépTka 1uIMHApa.

153. Ceuennst umnvHIpa (IUIOCKOCTHIO, TMApaIeNbHON WM HEPHEHIUKYISIPHON OCH
IIJIMHPA)
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Tema 6.10.
Komnyc, ero cocrasmustomue.
CeueHue KOHyca

Copnepxanue y4eOHOT0 Marepuana

154 Konnueckasi TOBEpXHOCTb, 00pa3yrole KOHUYeCKOH MOBEPXHOCTH, OCh U BEpIIHHA
KOHUUYECKOU IOBEPXHOCTH.

155.Konyc: ocHOBaHUE U BeplIMHA, 0Opa3yrolas U OCbh, INIOMA]b OOKOBOH M MONHOH 1
MIOBEPXHOCTH.
Tema 6.11. Conepxanue y4eOHOT0O MaTepuaa 3
Yeeuennbrit KOHYC. | 156.V ceuéHHBIi KOHYC: 06pa3yloNIke U BHICOTA, OCHOBAHHUS U GOKOBast IOBEPXHOCTH. 1
CeueHue YCEUEHHOTO -
KoHyca 157 U3o0paxxeHne KOHyca Ha IIIOCKOCTH. Pa3BépTka KoHyca. 1
158 Ceuennst KoHyca (IUIOCKOCTBIO, IApajuIebHON OCHOBAHWIO, W IUIOCKOCTBIO, 1
POXOIIeH Yepe3 BepIInHY)
Tema 6.12. Copnepxanue y4eOHOTo Marepuana 3
Ilap u chepa, ux ceuennst 159 Cepa i wap: LEHTp, paguyc, ANAMETp, IUIOLIAAb HOBEPXHOCTH cepbL.
160.I13 B3auMHOe pacmonoxeHHe cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K 1
chepe, moans chepsl.
161. U3o06paxenue cdepsl, mapa Ha miockoctd. CedeHue mapa 1
Tema 6.13. Cogepxanue yueOHOro MaTepuana 4
Ionsarue 06 obbeme Tena. | 162.ITousTHe 06 00BEME Tena B ipocTpancTBe. OCHOBHEBIE CBOWCTBA 0OBEMOB TEL 1
OGbeMbl  MHOTOTPAaHHUKOB | 163. O6beM MUPAMHUIBI U TIPU3MBI. 1
M TCJI BpAIICHUS 164. O06BEM UIMHIpa, KOHYCA. 1
165.065¢M mapa u mionaas chepsl. 1
Tema 7.14. Coniepxanue y4eOHOTo MaTepuaa 2
O0BeMbI u mwiomamy | 166.ITogobusie  Tenma B mpoctpaHcTBe.  COOTHOIICHHS — MEXIy — IUTOLIAJSIMU 1
MOBEPXHOCTEH  MOMOOHBIX | OBEpXHOCTEH, 00bEMaMK MOTOOHBIX TEJL.
Te 167. Ceuenust nuiavHApa (MapaiieabHO W NMEPHeHIUKYISIPHO OCH), CEeYeHHs KOHyca 1
(mapayutesTbHOE OCHOBAHHUIO M MPOXOJISIIee Yepe3 BEpLINHY), CCUCHHS Iapa.
Tema 6.15. Cogneprxanue yueOHOro MaTepyania 3
Kom6unarmn 168. MHOrOrpaHHUK, OIIUCAHHBINA OKOJIO Chephl. 1
MHOTOTPAaHHHUKOB U Tel
BpaIeHHs 169. Cdepa, BrircaHHasi B MHOTOTPAHHUK WJIH B TEJIO BPALICHHSL. 1
170. MHOTOTpaHHUK, BIMICAHHBIN B TEJIO BPALICHHUS 1
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Tema 6.16. I[IpodeccuonalbHO OPHEHTHPOBAHHOE coOJep:KaHue (coleprkaHue NPHUKJIATHOTO 1
KomOunanun MOJLYJIs1)

reomerpudyeckux Tex  Ha | 171. I13 Mcnonb3oBanne KOMOHHAIMI MHOTOIPAHHUKOB M TEJ BPAIICHUS Ha MPAKTHKE 1
MIPaKTHKE

Tema 6.17. Cozepxanue y4eOHOTO MaTepuana 2
Pemenue 3agay. | 172.Beluncnenne  BenWdyMH — (AMHA, Yroj, O00BEM, IUION[AJh OBEPXHOCTH) 1

MHOFOFpaHHI/IKI/I n TCila
BpallCHUsA

TeOMETPUUYCCKUX (PUTYD, HCIIOIB3YSI H3YUCHHBIC ()OPMYIIBL H METOBL.

173.KonTpoJisHas padoTa 1o pasaeny 6

Paspean 6. IlpoussBognas pyHKuMM U ee NPHMEHEHHE

Tema 7.1.
MOHOTOHHOCTh u
SKCTPEMYMBI GyHKIUH.

Touku 3xcTpemMyma

Conepxanue y4eOHOT0 Marepuana

174.I1poMeKyTKH MOHOTOHHOCTH (pyHKIIMH. MaKCHMyMBl I MUHHMYMBI () YHKITHH.

175. TIpoMeXyTKH MOHOTOHHOCTH (DYHKIIMH. MaKCHMyMbl 1 MUHUMYMBI (DYHKIIHH.

176. HauOosbliee 1 HaMMEHbLICE 3HAYCHHE (DYHKIIMH HA TIPOMEIKYTKE

177 HanGonpliee 1 HanMeHbIIee 3HaYCHNE (QYHKIIMH Ha IPOMEXYTKE

Tema 7.2. CozeprkaHue y4eOHOT0 MaTepuana

ITonarue  HenpepsiBHOCTH | 178.HempepsiBHbIC QYHKIHH.

byHkuMM. 179. HenpepsiBabie GpyHKIHM.
180.MeTox MHTEPBAJIOB JIsl pELIEHHUs] HEPAaBEHCTB
181.113 MeTo HHTEpBATIOB IJIsI PEILICHNS HEPABEHCTB
182.I13 MeToa MHTEpBAJIOB AJIsl PELIEHHsI HEPABEHCTB
183. MeTtox MHTEPBAJIOB JUIS PELICHHUS HEPABEHCTB

Tema 7.3. Copnepxanue yueOHOro Marepuana

[pousBoxHast GpyHKIHU

184 .IlpousBonHas GyHKIHU.

185.ITpon3BoAHBIEC HIEMEHTAPHBIX (QYHKIHH.

186.113 IIpou3BoaHbIE HIEMEHTAPHBIX (YHKIUH.

187.113 IIpon3BoIHEIE 31€MEHTapHBIX QYHKIUI.

188.MopMyITbl HAXOXKICHHUS IPOM3BOIHON CYMMBI, IIPOU3BEICHHS ¥ YACTHOTO (DYHKITHIHA

189.DopMyIIbl HAX0XKACHUSI TIPOU3BOJHON CYMMBI, TPOU3BEICHHS M YACTHOTO (DYHKIHI

190.I13 @®opmynsl HaXOXIECHHS HPOU3BOAHOM CyMMBI, NPOMU3BENCHUS U YACTHOTO
dyHKLMI

N RN

Tema 7.4 TI'eomerpudeckuit
CMBICT TIPOM3BOTHOM

Conepxanue y4eOHOT0 MaTepuala 1
191.'eomerpuyeckuii U (GU3NYECKUH CMBICI MPOU3BOIHON— YIIOBOH K03((HIMEHT 1
KacaTeNbHOH K TpauKy (YHKIHU B TOUKE.

192.113 T'eomeTprudeckuii 1 HU3HMIECCKHUIl CMBICI TPOU3BOJHON — YrIOBOIl KO3hGHIHEeHT 1

OK 02
OK.03
OK 04
OK 06
TIK 1.1
TK 2.5
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KacaTelbHOH K TpauKy (YHKIHU B TOUKE.

193. YpaBHeHuHe KacaTenbHOM K rpaduKy GyHKIHH 1
194. VpaBHeHHUe KacaTelbHON K rpaduKy QyHKIMU 1
Tema 7.5 IIpodeccuonabLHO OpPHEHTHPOBAHHOE CcoOJep:KaHHe (COJep:kaHHe NPHKJIATHOIO 1
MOJLYJIs1)
dusnyeckuil cMbICI = = =
HpOM3BOMHOI B 195. 113 vd)mnqecxnn (MeXaHUYECKUIT) CMBICI  HPOU3BOIHOM. qunmeHeHHe 1
HPOGECCHOHATEHEX MPOM3BOIHOM JUIS ONPENENIEHHsI CKOPOCTH TPOIECCa, 3aJaHHOTO (GopMyIoif i rpadukrom
3a7a4ax
Tema 7.6 Coyiepkanue y4e0HOro Marepuaia 10
. | 196. Bospacranue u yobiBaHu€e HYHKIUU 1
IIpuvenenue TIPOMSBOIHON | 197 Bospacranue u y6piBanue GyHKIUHI 1
K HCCIIC/IOBAHMIO yHKIuit 198. CooTBeTcTBHE BO3pacTaHUs U yObIBaHHS (DYHKIUHU 10 3HAKY IPOU3BOJHON 1
HAa MOHOTOHHOCTb U =
SKCTPEMYMBI 199. CooTBeTcTBUE BO3pacTaHUsl U yObIBaHMS (YHKIMU 10 3HAKY IPOU3BOJHOU 1
200. IlpuMeHeHHEe IIPOU3BOAHONH K HCCIENOBAaHMIO (DYHKIMH Ha MOHOTOHHOCTH H 1
9KCTPEMYyMBI
201. IlpuMeHeHHEe NPOU3BOHOM K HCCIENOBaHMIO (DYHKIMH Ha MOHOTOHHOCTH H 1
9KCTPEMYMBI
202.113 IIpumeHeHre TpOU3BOIHOM K UCCIEI0BaHNIO (QYHKIIMHA HA MOHOTOHHOCTb U 1
9KCTPEMYyMBI
203.113 IIpumeneHre NpOU3BOIHOM K UCCIEI0BaHUIO QYHKIIMHA HA MOHOTOHHOCTb U 1
9KCTPEMYMBI
204. TIpuMeHeHe TPOU3BOJHOM K UCCIIEA0BAHUIO (QYHKLIUIT HA MOHOTOHHOCTD U 1
9KCTPEMYMBI
205. TIpumeHeHe TPOU3BOJHOM K UCCIEAOBAHUIO (YHKLUIT HA MOHOTOHHOCTb U 1
9KCTPEMYMBbI
Tema 7.7 CopaepxaHue yueOHOTo MaTepuana 6
Hccnenopanue Gynkuuit u | 206. Anroputm ucciaeaoBanust QyHKIUN U HOCTPOCHHMS ee rpadika ¢ OMOLIBIO 1
HOCTPOEHHE TPapUKOB [POU3BOIHON
207. AnropuT™ HccaenoBaHus pYHKIMI U TOCTPOCHHSA ee rpadrka ¢ IOMOIIBIO 1
IIPOU3BOAHON
208. [Toctpoenue rpadgukoB MHOTOUWIEHOB C UCIIOIL30BaHUEM arliapara 1
MaTeMaTH4eCKOro aHajau3a
209. IToctpoenue rpadgukoB MHOrOWIEHOB C UCIIOJIb30BaHUEM allapara 1
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MaT€MAaTH4YCCKOI'0 aHajIn3a

210. McTopust pa3BUTHSI MaTEMaTHUECKOTO aHAIM3a 1
211. Mctopus pa3BUTHs MaTeMAaTHYECKOTO aHAIIN3a 1
Tema 7.8. Conepxanue y4eOHOT0 MaTepuana 6
HauGonbuiee u | 212.HaxosxeHre HanOoJIbIIIero ¥ HaMMEHbBIIEr0 3HAYeHHUs] QYHKIIMHM Ha OTpE3Ke. 1
Ha¥MeHblIee 3HaueHus | 213.113 HaxoxxaeHre HanOOIbIIEro ¥ HAUMEHBIIEro 3Ha4eHNs (PYHKIIMU Ha OTPE3Ke. 1
(yHKIMH Ha OTpe3Ke
214. HaxoxxaeHune HanOOoJIbIIEro 1 HAMMEHbIIETO 3HaYeHUs (PYHKIIUK Ha OTpe3Ke. 1
215 .IlpumeHeHue MpoU3BOAHOMN JUI HAX0XKIEHUS HAUTYYIIEro PELIEHNUs B IPUKIAHBIX 1
3ajadax, A1 OIpeereHHs CKOPOCTH MpoIiecca, 3a1aHHOr0 (HopMyIoi unu rpaguxom
216.113 IIpumeHeHne TPON3BOIHON [T HAXOXKIACHUS HAMJTYYIIETO PEIICHHS B 1
MPUKJIAHBIX 3aa4ax, IS OIpeeNIeHUs] CKOPOCTH IpoLiecca, 3a1aHHOro hopMyIJIon 1Tk
rpagpuxkom
217. llpuMeHeHHE TPOM3BOAHOW JJISi HAXOKACHHS HAWIy4IIero pelieHHs B 1
MPUKJIAHBIX 3a/1auax, Ui ONpeIeNIeHHUs] CKOPOCTH IIPOIIecca, 3aJaHHOro (GOpMYIIoi nin
rpagKkoM
Tema 7.9. Haxoxnenue | [IpodeccuoHaIbHO OPHEHTHPOBAHHOE COJdep:KaHue (Coaep:KaHUe NPHKIATHOIO 1
ONTUMAJIBHOTO pe3yNbTaTa C | MOXYJIsl)
ITOMOIIIBIO TTPOM3BOTHON 218.113 IlpukiasHble 3a1a4d, B TOM YUCIIE COLIMAIBHO-DPKOHOMHYECKOTO U (PHU3HUYECKOTO 1
XapakTepa, X pelleHre CpeICTBAMH MaTeMaTHUECKOT0 aHaIM3a
Tema 7.10. Pemenue 3amau. | Comepxanue y4eOHOTO MaTepuaa 2
ITpousBoanas bynxuuy, | 219, Tuddepenumposanne Qynkumii. MccnemoBanne GYHKUMA € IOMOLIBIO 1
ee pUMeHeHHe npou3sBoaHoi. Hanbonbiiee ¥ HauMeHbIIee 3HaYCHUS (QyHKIIUU
220.KonTponbHas pabora mo paszaeiy 7
Pa3nen 8. IlepBooOpa3Has GyHKIMH U ee IPUMEHEHHE 17
Tema 8.1. CogaepxaHue yueOHOro MaTepuaia 6
[TepBooOpazHast hpyHKIUH
221.IlepBooOpa3Has. Tadiuia nepBooOpasHbIX 1
222 IlepBooOpa3Has. Tabmiia mepBooOpasHbIX 1
223. TlepBooOpa3nas. Tabnuia nepBooOpa3HbIX 1
224. IlepooOpa3nas. Tabnuia nepBooOpa3HbIX 1
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225.113 IlepBooOpa3Hast. Tabiuna nepBooOpasHBIX 1
226.113 TlepBoobpasnas. Tabnuna nepBooOpa3HbIX 1
Tema 8.2. Cogepxanue yueOHOro MaTepuania 6
[Mnomans xpuBonuHeiHoH | 227.VHTEerpa, ero reoMEeTpUYeCKUi U PU3MIECKUH CMBICIL. 1
Tpaneuuu. Dopmyna | 228.113 MHTerpai, ero reOMETPUYECKHI U GU3UYECKUI CMBICIL 1
Herotona — JleliGumma 229.Bbruncienne unterpana no Gpopmyne Herotona 1
230.Bpruncnenne unrerpana no popmyne Herotona 1
231. Brruncienne unrerpana no gpopmyne Herorona 1
232.113 Beruncienue uaTerpaia mno ¢popmyne HeroroHa 1
Tema 8.3. IIpogecconabHO OPHEHTHPOBAHHOE COJep:KaHHe (Coaep:KaHUE IPHKJIAJAHOIO 3
OmnpezneneHHbIl  UHTETpPal | MOAYJIs)
B npodeccronansHoit | 233. 13 Perrenue 3amad Ha NPUMEHEHHE HMHTErpana Ul BBIYHCICHHS (DH3HYCCKHX 1
JIeATETIbHOCTU U KU3HH BEJIMYMH U IUIONIaaei
234. II3 PemieHue 3amad Ha NPUMEHEHHWE WHTErpaja Ul BEIYUCICHHS (HU3HUECKUX 1
BCJIMYMH U TUTOIIAJICH
235. II3 PemieHue 3amad Ha NPUMCHEHHWE WHTErpaja Ul BEIYUCICHHS (HU3HYECKUX 1
BCJIMYMH U TUIOIIAICH
Tema 8.4. Pemenue 3amau | Comepxanue y4eOHOTO MaTepraa 2
Ha HaxoxaeHue | 236.Pemenre 3agau Ha NPUMEHEHHE NPOM3BOAHOM M WHTErpanga Ajis BBIYMCIECHHSA 1
nepBooOpazHoi (hu3MUecKUX BEIMYMH M ILIOMAAeH
U €¢ MPUMEHEHHE 237.KoHTpoJibHas padoTa 1o paszgeny 8 1
Paznen 9. Teopusi BeposiTHOCTei M CTaTHCTHKA 28
Tema 9.1. Conepxanue ydaeOHOro Marepuana 2
[IpencraBneHne qaHHBIX 238.IlpencraieHue JaHHBIX C HOMOIIBIO TAOIHI U AUArPaMM. 1
Y OTIMCaTebHAs CTATHCTHKA OK 02
239.Cpennee apudmeTHdeckoe, MeauaHa, HauOONbIIEe U HAMMCHBIIEE 3HAUCHUS, 1
pa3Max, JUCIIEPCUs, CTAaHIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB OK.03
Tema 9.2. IIpogeccoHabHO OPHEHTHPOBAHHOE COJEp:KaHUe (COAepkaHHe NPHKJIATHOIO 2 OK 04
CocraBieHue Tabnun | MomyJisi) OK 06
U IMarpamMM Ha IpaKkTHKe 240. TI3 TlepBuynas 00pabOTKa CTATHCTHYECKHUX MJaHHBIX. [paduyeckoe uxX 1 IIK 1.1
IIpeCTaBICHHUE. IIK 2.5
241. 113 HaxoxaeHue CpeIHUX XapaKTepPHCTHK, HAOIIOJAeMbIX JaHHbBIX. [IpuMeHeHue 1
CTaTHCTUYCCKUX METOJIOB UL PEIICHNUS Npo(ecCHOHAIBHBIX 3a1a4
Tema 9.3. Conepxanue y4e0HOTo MaTepraa 6
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Onepanun Haj coObrtusAMY, | 242. CiydaifHble SKCHEPUMEHTHI (ONBITBI) M CIydaliHble COOBITHS. DIIEMEHTapHBIC 1
Haf BEPOSITHOCTSIMU. | COOBITUS (MUCXObI).
VYcnoBHast BEpOSTHOCTD 243. BeposATHOCTH CITy4aifHOTO COOBITHS. BiIM30CTh YaCTOTHI M BEPOSITHOCTH COOBITHIA. 1
244. CrydaiiHble ONBITHI C PAaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMH  COOBITHSIMHU. 1
BeposTHOCTH COOBITHI B ONBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSMH.
245. Omnepanuu HaJa COOBITHAMH: IEepecedyeHue, OO0bEIUHEHHE, MPOTHBOIOJIOXKHBIC 1
coObiTus1. Jlnarpammel Ditnepa. @opmyra ClI0KeHUsT BEPOSITHOCTEH.
246. YcnoBHast BEpOATHOCTb. Y MHOXKEHHE BEPOSITHOCTEMH. 1
247. JepeBo ciywaiiHOoro oskcrnepumeHnTa. @opMynaa TOJHOH  BEPOSTHOCTH. 1
HesaBucumele coObITHS
Tema 9.4. IIpogecconabHO OPHEHTHPOBAHHOE COJep:KaHHe (Codep:KaHUE IPHKJIAJAHOIO 1
BeposTHOCTB MOJLYJIst)
B npodeccuoHabHbIX | 248. T13 BeruncieHne BEpOATHOCTEN ¢ HCTIOIb30BaHHEM (HOPMYI KOMOMHATOPUKH. 1
3a7a4ax OneHka BEpOSITHOCTH COOBITHS B IPO(ECCHOHATIBHOM JesTeNnbHOCTH. Pemenue
podecCHOHANBHBIX 33124 Ha BEPOSATHOCTb COOBITUS
Tema 9.5. Conepxanue y4eOHOTO MaTrepuana 4
OneMeHThl KOMOMHATOPUKH | 249. KOMOHHATOPHOE IIPABHIIO0 YMHOMKEHHSL. 1
250.IlepecTaHoBKH H (hakTOpUAIL. 1
251.Yucno couyeranmii. Tpeyronapauk [Tackas. 1
252.®opmyia 6uroma HerotoHa 1
Tema 9.6. Conepxanue yueOHOro Marepuana 2
Cepun  mocnejoBaTeNbHBIX | 253 BuHapHbI ClOy4ailHbIi ONBIT (MCHBITAaHKE), yCIeX W Heyaada. HesaBucumble 1
UCTIbITAHUH UCTIBITaHUS.
254.Cepust HE3aBUCHMBIX MHCIBITaHUH 10 mepBoro ycmexa. Cepus HE3aBHCHMBIX 1
ucnslTanui bepaynau
Tema 9.7. Conepxanue y4eOHOT0 Marepuaa 6
255.Cnyuaiinas BenuunHa. Pacnpenenenue BeposTHoCTel. Jluarpamma pacnpeseneHus. 1
CryvaifHble BEJTHYMHBI U
pacTpe/ie/IeHI. 256.IIpumeps! pacnpeneneHuii, B TOM YHCIIE, TEOMETPHIECKOe U OMHOMHAIIBHOE.
MaremaTudeckoe -
OKMIAHHE cityaitnoit 257.YucnoBble XapaKTEPUCTHKU CIyYalHBIX BEIMYMH: MAaTEMaTHYECKOE OXUAAHHUE,
BeTMYHHbL JcCHepcust ¥ CTaHJapTHOE OTKJIOHEHHUE
258.YucnoBble XapaKTEPUCTHKM CIyYalHBIX BEIMYMH: MAaTEMaTHUeCKOE OXUAAHHUE, 1

JUCIIEPCUA U CTAHAAPTHOE OTKIIOHCHHUE.
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259.113 IlpuMepbl MPUMEHEHHST MATEMAaTHUECKOTO 0XKUIaHHs, B TOM YHCIIE B 3a/1a4aX U3 1
MTOBCEIHEBHOM KM3HU. MaTeMaTH4yecKoe OXKHIaHue OMHAPHOH CITy4yaifHOW BETMYHHBL.
260.I13 MatemaTudeckoe OXHIaHWE CYMMBI CIyYalHBIX BEJMYMH. MaTemaTtudeckoe 1
OXHMIAHHUE U TUCHEePCHsi TCOMETPHYECKOTr0 M OMHOMHAJIBHOTO pacIpeneneHui
Tema 9.8. Coiepkanue y4e0HOro Marepuaa 3
3akoH  OompmmMX  uHCEN. | 261.3ak0oH OOJBIIMX YUCEN W €ro pojib B HAyKe, MpUpoje U obliecTBe. BrIOOpOUHbIi 1
HenpepsiBHBIE ciy4aifHbIE | METOJI HCCIIEIOBAHMIA.
BeNMYMHBI (pacripenenienus) | 262.[IpuMepbl  HENPEPHIBHBIX  CIyYalHbIX — BenuuMH. [IOHATHE O  IUIOTHOCTH 1
HopmanbHoe pacnpeeneHusl.
pacnpeneneHue 263.113 3amauu, npuBOSIIME K HOPMaJIbHOMY pacnpeneneHuto. [lonsrue o 1
HOPMAJIbHOM PaclpenenleHul
Tema 9.9. Pemenune 3amau | ConepxaHue yueOHOro MaTepuana 2
E;)al\;iy:;:;;pnm/; TeopHH 264. DneMeHTHI KOM6m-£aTopm<H. CoObITHE, BEpOSATHOCTH CcOOBITHA. CloXeHHE U 1
. YMHO>KCHHE BEPOSITHOCTEH
BEpPOSATHOCTEH
265.KonTposbHas padoTa 1o TemaMm paszena 9 1
IIpogeccoHaIbHO OPHEHTHPOBAHHOE COAEPKAHUE 33
BapuaTuBHBII NPUKJIAJHOH MOAYJIb
Pa3gen 10. MaTtemaTH4ecKHii NPaAKTHKYM 33
Tema 10.1. Cogneprxanue yueOHOTO MaTepraia 6 OK 02
Matpuust 1 onpeenuren | 266. CrnocoObl peleHHs CUCTEM JIMHENHBIX YPABHEHHIA. OK.03
267. Ilonsarust: Mmarpuua 2x2 u 3x3, onpenesuTenb MaTpULbl. OK 04
268. Meton 'aycca pemieHnst CUCTeM JIMHEHHbBIX YpPaBHEHUIH. OK 06
269. Meton I'aycca pemienns cucTeM JIMHEHHBIX YpaBHEHUH. TIK 1.1
270. Pemenue npukiaanbix 3aaad. [IpuMenenue marpur B nHGopmMaTuke K 2.5
271. Peuenue mpuxiagHelx 3aaad. [IpuMenenue MaTpul B HHGOpMATHKE
Tema 10.2. Copnepxanue y4eOHOTro Marepuana 4
DseMeHThI BEKTOPHO# | 272, KommnaHapHble BEKTOpHL. PaslioskeHHE BEKTOpa 110 TPEM HEKOMILIAHAPHBIM
anre0pbl BEKTOpaM.

273. YpaBHeHUE MIOCKOCTH.

274. I'eoMeTpHUIECKH CMBICT OIpPEIEIUTENS 2X2.
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275. PeleHue npuKIaHbIX 33/1a4

Tema 10.3. Conepxanue y4eOHOT0 MaTepuaa OK 02
Kommiekcusle uncna 276. TloHATHE KOMIUIEKCHOTO YHCIA. OK.03
277. ConpsikeHHbIE KOMIUIEKCHBIC YHCIIA, MOYIIb U apIYMEHT KOMIUIEKCHOTO YHCIIA. OK 04
278. COHpﬂ)KeHHLIe KOMINUICKCHBIC YK CJIa, MOIYJIb U @pI'yMCHT KOMIIJICKCHOI'O YMCJIa. OK 06
279. ®opma 3amMCH KOMIUIEKCHOTO 4HUCHa (reoMeTpuyYecKas, TPUTOHOMETpHUECKas, TIK 1.1
anredpanyeckas). K 2.5
280. ®opma 3amucH KOMIUIEKCHOTO uHClla (FeOMETpHYECKas, TPUTOHOMETpHUYecKas,
anredpanyeckas).
281. ApudmeTnyeckue ASHCTBUS ¢ KOMIUICKCHBIMHU YHCIIaMHU
Tema 10.4. Conepxanue y4eOHOTo Marepuaa OK 02
Ipadwr 282. Tlouste rpada. 0OK.03
283. Casa3Hsli rpad, 1epeBo, UK rpad Ha MIOCKOCTH. OK 04
284. PemeHue NpUKIaIHbIX 3a1a4. OK 06
285. Ilpumenenue rpada B uHGpoOpMaTuKe MK 1.1
MK 2.5
Tema 10.5. CogaepxaHue yueOHOTO MaTepuana OK 02
3ajaun  MareMaTHYeCKOH | 286. BapuwanmomHBIH psja. CTaTHCTHYECKHME XapaKTEPUCTHKH pAAa HaOII0aeMBIX OK.03
CTaTUCTHUKHU JIAHHBIX OK 04
287.11o1uron 4acToT ¥ r’UCTOrpaMma. OK 06
288. [ToUroH 4acToT ¥ TUCTOTpaMMa K 1.1
289. CraTHCTHYECKHE XapaKTEPUCTHUKH psijia HAOMI0IAeMbIX JTAHHBIX MK 2.5
290. CtaTucTHYECKUE XapaKTEPUCTHKHU psiia HAOII0JaeMbIX JaHHBIX
Tema 10.6. CogeprxaHue yueOHOro MaTepuania OK 02
Jlornyeckue omnepanuu | 291. Jlornyeckue orepanuy. OK.03
€ MHOXCCTBAMU 292. JlorudecKue Omepanum. OK 04
293. Jloruveckue oneparuu. OK 06
294. Tlpumenenue auarpamm Oinepa—BeHHa 1 pelieHre TeOpeTHKO-MHOKECTBEHHBIX K 1.1
3aia4 NPo(eCCHOHANBHON HAIpPaBIEHHOCTH, 337ad MH(QOPMATHKU U APYrUX y4eOHBIX K 2.5

JUCHUINIUMH U JUISL OITMCAaHUS PCAJIbHBIX ITPOLIECCOB U SIBJICHHI

295. Ilpumenenye auarpamm OJitiepa—BeHHa IS pellieHHe TeOPETHKO-MHOKECTBEHHBIX
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3amad MpodecCHOHANBHON HANPaBIEHHOCTH, 3a/ad MH(DOPMATUKH U APYIHX y4eOHBIX
JMCLUILINH U [JIsl ONIUCAHUS PEANIbHBIX MPOLIECCOB U SIBICHMIT
296. Ilpumenenune nuarpamm Ditnepa—BeHHa JUTsl pelieHne TeopeTHKO-MHOKECTBEHHBIX
3ama4 MpodecCHOHANBHON HANPaBIEHHOCTH, 3a/lad MHQOPMATUKH M APYIHX y4eOHBIX
JUICIMIUINH | JUTS OTIMCAHKS PEIbHBIX MPOIECCOB U SBICHUH

Tema 10.7. Coneprxanue yueOHOTO MaTepraia 2 OK 02; OK.03
Pemenne 3amaq | 297.JlpumeneHne M3YdEeHHBIX MATEeMAaTMUeCKMX (DaKTOB K pPENIEHHIO 3a1ad M3 OK 04; OK 06
MaTeMaTH4eCcKOro Pa3IHYHBIX 001aCTel HAYKU U pealIbHOM JKU3HU MK 1.1
NpaKTUKyMa 298. KonTtponpHas paboTa mo paszgeny 10 K 2.5
IIpome:xyTouyHas aTTecTanus (IK3aMeH) 6

Bcero: 304
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3. YCJIOBUS PEAJIN3AIIAYA TPOTPAMMBI YYEBHO¥
JACOUTIIAHBI

3.1. TpebdoBaHusi K MHHHMAJbHOMY MAaTE€PHAIbHO-TEXHHYECKOMY
o0ecreyeHu 10

st peanuzanu MPOTpaMMbl  y4eOHOM JIUCIMIUIMHBI TIPEITyCMOTPEHBI
CJIEIYIONTUE CIEIUaIbHBIC TOMEIICHUS:

Kabuner «Martematuka.

[Tomemnienne kaOuHeTa MOJDKHO YIOBIETBOPITH TpeOoBaHusiM CaHuTap-
HO-3MHJEMHOIOrHYecKuX TpaBwi U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO THIOBBIM O0OPYIOBAaHWEM, YKA3aHHBIM B HACTOSAINIUX TPEOOBAHUSX, B
TOM YHCJIE€ CIECIHAIM3UPOBAHHON y4eOHON MeOenblo W CpeAcTBaMU O0y4YeHUs,
JOCTAaTOYHBIMH  JUISI  BBITIOJIHEHUS TpPeOOBAaHWHW K YPOBHIO  IOJATOTOBKH
oOyyJarommxcs.

O6opynoBanue y4eO0HOIro KaOUHeTA:

- HarJasAHble MOCcOoOMs (KOMIUIEKTHI y4eOHBIX TaOJUL, CTEHJIOB, CXEM,
IJIAKaTOB, IOPTPETOB BBIJAIOIIUXCS YUEHBIX B A3BIKO3HAHUSA U AP.);

- JUJAKTUYECKHME Marepuaibl (3aJaHusl Il KOHTPOJIBHBIX pPadoT, s
pa3HbIX BUIOB OLIEHOYHBIX CPEACTB, 3K3aMEHA U Jp.);

- TEXHUYECKUE CcpeacTBa o00yyeHus (IEpPCOHAJBHBIM KOMIBIOTEpP C
JUUEH3UOHHBIM [POrPaMMHBIM 00ECIEYEHHEM; MYJIbTHMEAUNHBIA MPOEKTOD;
WHTEPaKTUBHASI IOCKA, BBIXO/I B JOKAJIBHYIO CETh);

- 3au1bl (OMOIMOTEKA, YNTATBHBIN 3aJ1 C BEIXOJOM B CeTh MIHTEpHET).

3.2. UudopMmannoHHoe odecnevyeHne peaan3aiuu NporpaMmmbl

Jns peanuzanmu OporpaMMbl  OMONHOTEUHBI (POHI 00pa3oBaTEIIHLHOM
OpraHM3alid MMEeT TIeYaTHble U JJIEKTPOHHBIE O00pa3oBaTelbHBIE U
WHPOPMAIIMOHHBIE  PECYpPChl, PEKOMEHJOBAHHBIE [IJII  HCIIOJNIB30BAHHUS B
o0pa3oBaTeILHOM MPOIECCe, HE CTapIIE MATH JIET C MOMEHTA U3JaHus.

OcHOBHBIE MeYaTHBIE H3TAHUS

1. bammmakos M.U. «Marematukay». — M., 2023

OcHOBHbI€ JIEKTPOHHbIE U3aHUS

1. https://urait.ru Marseesa T.A., PenxkkoBa H.I'., [lleBencpa JI.B
Martemartuka, 2023

JlomoJIHUTEIbHbIE HCTOYHUKH
1. Beepoccuiickue uHTepHeT-omuMnuansl. - URL: https://online-

olympiad.ru

2. Enunas xomiekius mu@poBeIX oOpa3oBaTeibHBIX pecypcoB. - URL:
http://schoolcollection.edu.ru

3. Unadopmammonnas cucrema «EamHOe OKHO JOCTyma K 00pa3oBaTeIbHBIM
pecypcam». -URL: http://window.edu.ru /
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4. Hayunas snektponHas OuOmmorexka (HOB). - URL: http://www.elibrary.ru
5. OtkpeiThiii KOJIemK. Marematuka. - URL: https://mathematics.ru

6. IToBTopum marematuky. - URL: http://www.mathteachers.narod.ru /

7. CnpaBOYHUK IO MaTeMaTwke s IKoJdbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm /

8. CpenHss mareMaTwueckas mHTepHeT mikoja. - URL: http://www.bymath.net
9. ®enepanpubiii moptan «Poccuiickoe obpazoBanue». - URL:
http://www.edu.ru /

10. ®enepanbHblii LEHTP MHPOPMALUOHHO-00PA30BaTEIbHBIX PECYPCOB. -
URL.: http://fcior.edu.ru
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
OBIIEOBPA30BATEJBHOI TUCHUATIIMHBI

KoHTpoib ¥ OLlEHKAa pPaCKpBIBAIOTCA 4Yepe3 AUCIUIUIMHAPHBIE pPE3yJIbTaThl,
YCBOCHHBIC 3HAHUS U MPUOOPETEHHBIE CTYJACHTAMU yMEHUS, HaAIllpaBJCHHBIC Ha
dbopmupoBaHue 00X U MPOHECCUOHATBHBIX KOMIIETEHIIUM.

Oowmas/npodeccuonanb Pa3nes/Tema Tun oueHoYHbIX
Has MepOoNnpHATHS
KOMIIETEHIUsA
OK 02 Opranu3oBeIBaTh P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue
COOCTBEHHYO P2, Temsr 2.1,2.2,2.3,2.4,2.5 [T-o/c, 2.6 VerTHbIi ompoc

ACATCIIBHOCTD, NCXOL U3 P 3, Tembl 31, 32, 33 H-O/C, 34 CamocToaTenpHas
LEJH U CIIoco0oB ee P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, pabora
AOCTIDRCHILA, 4.8,4.9, Kontponbnas
orpeIeIeHHbIX
PYKOBOJIUTENIEM. 4.10,4.11 pabora

P 5, Tembl 51, 52 Beimmosniuenue

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, JK3aMEHAIIMOHHBIX

6.8, 6.9, 3aJaHUAH

6.10 I1-o/c, 6.11

P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-

0/c,7.8,7.9,

7.10 II-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, Tems1 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 [T-0/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 I1-o/c,

13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 T1-0/c,

14.6
OK 04 OcymiectBiars P1,Temal.1,1.2,131I-0/c,1.4,1.5,1.6 TectupoBanue

MOWCK MH(pOpMAIINHY,

P2, Temn 2.1,2.2,2.3,2.4,2.5I-0/c, 2.6

VYeTHBI onpoc

HEOOXOIMMOH JULst P 3, Temst 3.1, 3.2, 3.3 [T-o/c, 3.4 CamocTosTenbHas
d(exTupHOro P4, Tembi 4.1,4.2,4.3,4.4,4.5,4.6,47T1-0/c, | paGora
BBITIOTHCHUA 4.8,4.9, KonTponbHas
npodecCHOHATBHBIX 3a/a4. 4.10, 4.11 pabota

P5, Temer 5.1,5.2 Brinonuenue

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 IT-o/c, JK3aMCHAIIMOHHBIX

6.8, 6.9, 3aJIaHuI

6.10 IT-o/c, 6.11

P7, Tems 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 &, Temrr 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, Tems 10.1, 10.2, 10.3, 10.4
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P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5,
11.6 II-

o/c, 11.7

P12, Temnr 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, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c,
14.6

OK 03 Ananu3upoBaThb
pabouyro cUTyanuro,

OCYILECTBIATh TEKYIIUN U

P1,Temal.1,1.2,131I-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5 1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

TectupoBanue
VYeTHBII onpoc

N CamocTosTeabHas

UTOTOBBIA KOHTPOJIb, P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6, 4.7 IT-o/c, pabota
OHCHKY 1 KOPPEKIHIO 4.8, 4.9, KontponbHas padota
coOCTBEHHOM 0,4.11
JeSTeTbHOCTH, HECTU P 5, Temsi 5.1, 5.2 Boinonnenne
OTBETCTBEHHOCTD 33 P 6, Temb1 6.1,62,63,64,6.5,6.6,67-0/c, | o HAMORHRX
pE3yNIbTaThl CBOEH 6.8, 6.9, 3a1aHUN
padoTer 6.10 T-o/c, 6.11

P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 II-

0/c,7.8,7.9,

7.10 II-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, Tems1 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, 11.4, 11.5,

11.6 II-

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 I1-o/c,

13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14,5 I1-o/c,

14.6
OK 06 Paborats B P1,Temal.1,1.2,131I-0/c,1.4,1.5,1.6 TectupoBanue
KOJUUICKTHUBE U P2, Temsr 2.1,2.2,2.3,2.4,2.5IT-0/c, 2.6 VY CTHBIN onpoc
KoMaHie, 5pHEKTUBHO P3, Temsi 3.1, 3.2, 3.3 II-o/c, 3.4 CamocTosTenbHas

P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 I1-o/c,
001IaTHCs ¢ 48 4.9 pabora
KOJIIEraMH, 4_1’0, 411 KourposnbHast
PYKOBOJICTBOM, PS5, Temb 5.1, 5.2 pabota
noTpeduTeNIMH P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [T-o/c, | Brrnonnenue

6.8, 6.9, 3K3aMEHAIIHOHHBIX

6.10 IT-o/c, 6.11 3aTaHAI

P7,Temr17.1,7.2,7.3,7.4,7.5,7.6, 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 &, Temsrr 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, Tems 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5,
11.6 I1-

o/c, 11.7

P12, Temsr 12.1,12.2,12.3, 12.4
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P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [1-o/c,
13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 II-0/c,
14.6

I1K 1.1 ITposepsTh
Ka4ecTBO,
KOMITJIEKTHOCTb,
KOJINYECTBCHHBIC
XapaKTEPUCTUKHU TOBAPOB

P1,Temal3

P4, Tema4.7

P11, Tema 11.6

P 12, Tema 12.2

P 13, Tema 13.3,13.6

TectupoBanue
VYeTHBI onpoc

CamocTosTenpHas
pabora
Kontposbnas pabota

Brimonxnenue
P 14, Tema 14.5 3K3aMEHAIIMOHHBIX
3aJlaHui
I1K 1.2 OcymiecTBisTh P2, Tema 2.5 TectupoBanue
MOArOTOBKY, pasMelenue | P 3, Tema 3.3 YcTHBI onpoc
TOBapOB B TOPTOBOM 3aJic | P 7 Tema 7.7 CamocTosTeapHas
BBIKJIa/IKy Ha TOProBo- P 8, Tema 8.5 paborta
TEXHOJIOTHYECKOM P.9, Tema 9.3,9.5 KonTponbHas pabora
000pyOBaHHHL. P.10, Tema 10.1 Beinonaenne
3K3aMEHAIMOHHBIX
3aJ]aHUMN
IIK 2.5 Nzyuatsb P 6, Tema 6.10 TectupoBanue
TIOKYIIAaTeIbCKHH CIIPOC P1, Tema 1.1 YcTHEI ompoc
P11, Tema 11.6 CaMocTosTeIbHas
pabora
P12, Tema 12.2 KonTponbHas pabora
P 13, Tema 13.3,13.6 Brinonnenue
P 14, Tema 14.5 JK3aMEHALIMOHHBIX
3aTaHui
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