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[Iporpamma paccmotpena Ha 3aceaanuu [TK

npenogasateneit OO/l, Bocniurarenei

mporokon Ne ot __ . .20 T

IIpencenarens ILK H.I'.®arraxosa

[Iporpamma y4ueOHOM quctuuinHEl «MaTteMaTnka» pa3paboTaHa Ha OCHOBE:

- mpukaza MuHucTepcTBa 00Opa3zoBaHmss W Haykum Poccuiickoit ®epeparm ot 17.05.2012r. Ne413 «O6
YTBEPKIACHUY (peIepaibHOrO roCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPEAHEr0 00IIEro 00pa3oBaHUsD»,

- mpukaza MuHucTepcTBa oOpa3zoBanusi U Hayku Poccuiickoit @enepanuu ot 02 aBrycra 2013r. Ne 854 «O06
YTBEPIKIACHUH (elepaIbHOrO TOCyIapCTBEHHOTO 00pa3oBaTENLHOrO CTAHIAPTa CPEIHEr0 MPO(eCcCHOHAILHOTO
obpazoBanus (nanee — CITO) mo npodeccun 230103.02 Mactep o oopadoTke nudpoBoii HHPOpPMALIKH,
YTBEpKACHHOT0O MUHUCTEpCTBOM oOpazoBanus u Hayku PD 02.08.2013r Ne854 (B pemakmuu [Ipukasa
MunoOpnayku Poccun ot 09.04.2015 Ne391),

- mpuka3za MunoOpHayku Poccuu ot 29.06.2017 1. Ne 613 «O BHeceHun u3MeHeHU B (efepanbHbIN
roCy/lapCTBEHHbI 00pa30BaTeNbHBIM CTaHAAPT CpeJHEro oO0IIero o0pa3oBaHUSA. YTBEPKACHHBIN
npuka3oM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne413. ¢

YUETOM:

- «llpumepHoii mporpamMmbl  00mIeoOpa3oBaTenbHOW  y4eOHON  AucIUIUIMHBL — «MareMmatuka» s
mpo(hecCHOHANBHBIX 00Pa30BaTENBHBIX OpraHu3anuii», pexomeHnoBaHHbIX DI'AY «DenepanbHBII WHCTUTYT
passutus obpazoBanus» (OPLAY «DPHUPO») B kauecTBe NMPUMEPHOH NPOTpaMMbl JJIsl peau3allid OCHOBHOM
npodeccuoHanbHON oOpa3oBareabHOU nporpaMmbl CITO Ha 6a3e OCHOBHOrO 00Iero 00pa3oBaHus C MOJIYYCHUEM
cpeanero obuiero o0pazoBaHusy, mporokon Ne3 ot 21.07.2015r.,

- OCHOBHBIX NoJokeHu KoHuenuuu npenogaBaHusi oOI1e00pa30BaTEIbHBIX JAUCHUIUIMH C YYETOM
npo()E€CCHOHATBPHOM  HANPAaBICHHOCTH IPOrpaMM  CpPEAHEro IMpodeccHoHaNbHOro  00pa3oBaHUs,
peanu3yeMbIX Ha 06a3e OCHOBHOI'O 0OOIIero oOpa3oBaHusi, yTBEPKACHHON pacnopsbkeHrneM MuHHCTepCTBa
npocenieHust Poccuiickoit @enepannu ot 30 ampenst 2021 r. Ne P-98.

Opranuzanus-pazpadoruuk: I'BIIOY Oxtsa0peckuit  MHOTONpOGMIBHBIN MpodeccnoHaNbHbIH

koJjutek, Pecrybnmuka bamkoprocran

PazpaboTunk:
AxwmertrapeeBa Kapuna @aputoBHa npenoaaBaTelb
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1. ACIIOPT PABOYEH ITPOTPAMMBI YYEFHOU JUCIHATIIMHBI «MATEMATHKA»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMBbI
Pabouas nporpamma yueOHOM JUCHMILTUHBI SBISETCS YaCThIO MPOTPaMMBbl IIOJITOTOBKU C YYETOM

npodeccuonanbHoi HanpasieHHocTH OOIT CIIO nporpamMm NOArOTOBKY KBaTU(HUIIMPOBAHHBIX pabOYMX
(TITIKPC) 1o mpodeccun 09.01.03 «Mactep mo 06padboTke nudpoBoit nHbOpMAaIHm»
1.2. MecTO AUCHUNJIMHBI B CTPYKTYPe OCHOBHOI NpodeccCHOHAIbHONH 00pa30BaTeIbHON MPOrPaAMMbI:

O]l sBnsieTcss 4YacTblo O0O0s3aTENbHON MpeAMeTHOM oOmactu «Marematuka», Hu3ydaercs B
obmeobpazoBarenbHoM 1ukie ydeoHoro rmaHa OOIT CIIO  mo mpodeccun 09.01.03 «Mactep mo
00paboTke 1udpoBoil nHGopMaHK» ¢ yderoM mpoduist npodeccuoHanbHoro oopaszosanus. O/ umeer
MEXIUCUUIUIMHAPHYIO CBA3b C JUCHUIUIMHAMU 00111e00pa3oBaTeIbHOTO U 00IIenpodeccnoHalbHOTO
[UKJIA, a TAKXKe MeXIUCIUIIIMHApHBIMU Kypcamu (M/IK) npodeccronanbHOro nuKIia.

O/l n3yuaercs Ha 6a30BOM M YTIyOJIEHHOM YPOBHSIX.

Copepxanne O/l HanpaBieHO Ha TOCTHXKEHUE BCEX JTMUYHOCTHBIX, METAPEAMETHBIX
U MpEeIMETHBIX pe3yabTaToB 00ydeHus:, pernmameHTHpoBaHHBIX PI'OC COO. JlocTukeHue pe3yabTaToB
OCYIIECTBJISIETCS. HA OCHOBE HMHTETPAIlUU CHCTEMHO- JESITEIbHOCTHOTO, WHIMBHUAYAIHHOTO, MPaKTHUKO-
OPUEHTUPOBAHHOTO U KOMIIETEHTHOCTHOT'O MOJIXOJI0B K U3yYEHHUIO UCTOPHH.

Peanmuzanus conepkanus O]l B mpenenax ocBoeHust OOII CIIO oGecneuynBaeTcss coOM0eHUEM
MPUHIMIIA TPEEMCTBEHHOCTH [0 OTHOIICHHIO K COJEPKAHMIO Kypca B paMKax OCHOBHOTO OOIIETo
o0pa3oBaHUs, OJHAKO B TO € BpeMs 00JaJaeT CaMOCTOSTEIBHOCTBIO, LEIBHOCTHIO, CIEHU(PUKON
MOJIXOJIOB K U3y4YEHHUIO.



2. IEJIA, 3AJJAYM U PE3YJIbTATBI OCBOEHMSI OBIIIEOBPA30OBATEJIBHOI
T CIATITAHBI

2.1. Heau u 3agauyu o0meo0pa3oBaTe/bLHONH JUCHUILUIMHBI (B COOTBETCTBHU € TPeOOBAHHAMH
degepaabHOToO rocy/1apcTBEHHOI0 00pa3oBaTeIbHOI0 cTaHAapTa
cpeaHero o0mero o0pa3oBaHusi, OpHMeHTaNUell Ha pe3ybTaTbl DenepajbHOr0 rocya1apcTBEHHOI0
00pa30BaTeJbHOI0 CTAHJAAPTA CPeAHEro NpPogecCHoOHAIBHOr0 00pa3oBaHusl)

Hesn ocBoenuss O/ (B coorBerctBuu ¢ tpeboBanusmu OPI'OC COO, opueHTanueld Ha pe3ybTaThl
@I'OC CIIO):

- IOCTUYb IPEJAMETHBIX, TUYHOCTHBIX U METAIPEIMETHBIX Pe3yabTaToB 00ydeHus Ha 6a30BOM /
yriIyOIEHHOM YPOBHSX;

- cnocobcrBoBath popmupoBannto OK u [1K cienmansHOCTH / podeccum.

3agauu ocBoenust O/l (B coorBercTBuu ¢ TpedoBanusmu OI'OC COO,
opueHTanueit Ha pe3ynabTaTel @I'OC CIIO):

- (hopMupOBaTH MPEICTABICHHS O COIIMAIBHBIX, KyIbTYPHBIX U HCTOPUIECKUX (pakTOpax
CTaHOBJICHUS] MAaTEMAaTUKH;

- (bOpMI/IpOBaTI) OCHOBBI JIOTHYECKOI'0, AJITOPUTMHUYCCKOI0 1 MATEMATHYCCKOI'O MBIIIJICHUA ;

- q)OpMI/IpOBaTL YMCHUS MPUMCHATH ITOJYUCHHBIC 3HAHUSA IIPU PCILICHHUU PAa3JIMYHBIX 3a1a4, B TOM
YHCJIC HpO(beCCI/IOHaHLHbIX;

- (l)OpMI/IpOBaTB NpEaACTaBJICHHUA O MAaTCMATUKEC KaK 4YaCTU O6H.[C‘-ICJIOB€‘I€CKOI>1 KYJIbTYPHI,
YHUBCPCAJIbHOM A3BIKC HAYKH, ITO3BOJIAIONIEM OIMMUCBIBATH U M3YYaTh PCAJIbHBIC IPOUCCCHI U ABJICHHA.

JIMYHOCTHBIE Pe3yabTAThI Kon
peaju3anuu NPOrpaMMbl BOCIIUTAHUSA JIMYHOCTHBIX
(Oeckpunmopbwi) pe3yJibTaToB
peajM3anuu
NMpPOrpaMMmbl
BOCHUTAHUS
OCO3H8.I'OH.II/II>1 ce0bs rpa>xIaHUHOM U 3allITUTHUKOM BEIIMKOM CTPAHbI JIP 1

[IpostBnsrOIMK  aKTMBHYKO  TPaXAAHCKYI0  IIO3MIMIO, JAEMOHCTPUPYIOIIHM
[NPUBEPKCHHOCTh ~ NPUHLUIIAM  YECTHOCTH,  IMOPSALOYHOCTH,  OTKPBITOCTH,
DKOHOMHWYECKHA AKTHUBHBIM M YYacCTBYIOIIMK B CTYACHYECKOM M TEPPUTOPHUAIBHOM
CaMOyIIpaBJIeHUH, B TOM YHCJIE€ HA YCJIOBHUSIX JOOpPOBOJIBUECTBA, HPOIYKTHBHO
B3aUMOJICCTBYIOIIMI W  y4YacTBYIOIIUA B  JACSATEIBHOCTH  OOIIECTBEHHBIX
Opra"u3aumn

JIP 2

CoOmroaromuii  HOPMBI  MPABOTIOPSIAKA, CICAYIOMMUA HaeajaM TPakJTaHCKOTO
oOmiectBa, oOecrmeueHuss 0€30MacHOCTH, NpaB M cBoOOJX TpaxkaaH Poccum.
JlosanpHBII K yCTaHOBKAM U MPOSABIEHUSM TpEJCTaBUTENEH CYOKYIbTYp,
OTJIMYAIOIIMNA HMX OT TPYNI C JECTPYKTUBHBIM M JEBUAHTHBIM IIOBEIACHHUEM.
JleMOHCTpHUpYIOIMI HENpUATHE W NPEAYNPEKIAMHUN  COMUAIBHO ONAacHOE
MOBEJICHNE OKPYKAIOIINX

JIP 3

[TposiBISIfOIIMI W TIEMOHCTPUPYIOIIMI YBaKE€HUE K JIIOASM TPYyAa, OCO3HAIOIIMIA
[IEHHOCTh COOCTBEeHHOTO TpyAa. CTpemsiiuiics K GOPMUPOBAHUIO B CETEBOM Cpele JIP 4
JMYHOCTHO U NPOECCHOHATBHOTO KOHCTPYKTUBHOTO «IIM(POBOTO CIEa»

JIeMOHCTpUPYIOIIUI IPUBEPKEHHOCTD K POJHOM KYJIBTYPE, UCTOPUYECKOU IMaMITH
Ha OCHOBEe JIOOBM K PoawHe, pogHOMy Hapoay, Majod pOAWHE, TNPUHITHIO JIP 5
TpaJMLIMOHHBIX LIEHHOCTEH MHOTOHAIIMOHAIBHOTO Hapoaa Poccun

HpOSIBJIHIOH_II/Iﬁ YBAXKCHUC K JIFOAAM CTApIICTO MOKOJICHUA U TOTOBHOCTDH K YU4aCTUIO

. JIP 6
B COLIMAJIbLHOM MOAJIEPIKKE U BOJIOHTEPCKUX JBHIKECHUSAX

Oco3HaMMil  OPUOPUTETHYIO IEHHOCTh JIMYHOCTH 4YEJIOBEKA; YBaXKAIOIIMMA

JIP 7
COOCTBEHHYIO U UY)KYI0 YHUKAJIBLHOCTh B PAa3JIMYHBIX CUTYAIUsIX, BO BceX hopMax u




BUIAX AEATEILHOCTH.

[TposiBISIIOIIMI W IEMOHCTPUPYIOIIMI YBaXEHUE K MPEACTABUTEIISIM PAa3TIAYHBIX
ATHOKYJIBTYPHBIX,  COIMAJbHBIX, KOH(PECCHOHAIBHBIX M  HWHBIX  TPYIIIL
ComnpuyacTHbli K COXpPAaHEHHIO, MPEYMHOKEHHUIO M TPAHCISIIUU KYJbTYPHBIX
TPaJULMI U HEHHOCTEW MHOTOHAILMOHAJIBHOI'O POCCUIMCKOr0 roCy1apCcTBa

JIP 8

Coburoiaro1uii ¥ MpornaraHInpyoiIuil mpaBuiia 340poBoro u 0e3onacHoro oopasa
KHU3HH, CIIOPTA; MPEAYNPEKTAOMUNA THOO0 TMPEOAONECBAIOUINA 3aBUCUMOCTU OT
aJNKorosisi, Tabaka, ICMXOAKTUBHBIX BEILIECTB, a3apTHBIX UTp U T.A. CoxpaHAromul
IICUXOJIOTMYECKYI0 YCTOMUMBOCTb B CHUTYaTHMBHO CIIOKHBIX WJIM CTPEMUTEIBHO
MEHSIOLIUXCS CUTYalHIX

JIP 9

3a0oTsmuiicss O 3alluTe OKPYXKAIOMEH Cpelnbl, COOCTBEHHOW W  UyXOH
0€30MacHOCTH, B TOM YHUCJIe IU(PPOBOH

JIP 10

[TposiBnsAOmMil yBakeHUE K ICTETUUYECKUM IIEHHOCTSIM, OOJIaJaOUINii OCHOBAMH
9CTETUYECKOM KYIbTYpBI

JP 11

[IprHUMaKOIMMI CEMENHbIE IEHHOCTH, TOTOBBIM K CO3JAHUIO0 CEMbH U BOCIUTAHUIO
JleTel; EMOHCTPUPYIOLINNA HENPUITHE HACWIHS B CEMbE, YX0/1a OT POJAUTEIbCKOU
OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHWUH CO CBOMMH JCTBMH W WX (PUHAHCOBOTO
cofiep>KaHus

JIP 12

JINYHOCTHBIE pe3yJabTaThbl

peaindaluu nMporpaMmmbl BOCIIMTAHUS, OIIPEACICHHBIC OTPACJI€BbIMU TpeﬁoBaHl/lﬂMl/l

K A€JJOBBbIM KadeCTBaM JINYHOCTH

JemoHncTpupyromuii ymenue 3¢ (HeKTUBHO B3aMMOCHCTBOBATh B KOMaH 1€, BECTH
JIMAJIOT, B TOM YHKCJIE C UCTIOJIb30BAaHUEM CPEICTB KOMMYHHKAIIUU

JIP13

JleMOHCTpHPYIONINiT HABBIKY aHAINM3a U HHTEPIIPETAINH HH(POPMAIIUU U3
Pa3JIMYHBIX HCTOYHUKOB C y4€TOM HOPMAaTHBHO-IIPABOBBIX HOPM

JIP14

JIeMOHCTPHP YOI TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM UHUCIIE
camMo00pa30BaHMIO, HA TIPOTSHKCHUH BCEH KU3HH; CO3HATEIIHHOE OTHOIICHUE K
HETPEPhIBHOMY 00pa30BaHUI0 KaK YCIOBUIO YCHEIIHOW MPOGECCHOHATLHON U
0OIIIECTBEHHOH IeITEILHOCTH.

JIP15

JInyHOCTHBIE pPe3yJIbTAThI
peau3anuy NPorpaMMbl BOCIIMTAHMS, ONIPee/IeHHbIe Cy0beKTOM
Poccuiickon (I)e[[epamm1 (npu HAJIMYMM)

MoOTHBUPOBaHHBIN K OCBOEHHIO (DYHKIIMOHAIBHO OJIN3KUX BUI0B
npodeccuoHaNBbHON NesSTeNIbHOCTH, UMEIOLINX 001I1e 00bEKTHI (YCIOBUS, LEJIN)
TpyAa, 1100 UHbIE CX0XKHUE XapaKTEPUCTUKU

JIP16

Cnioco6HBIH B UG POBOI Cpejie MPOBOJANTH OLIEHKY HH(pOpMaIuu, ee
JIOCTOBEPHOCTh, CTPOUTD JIOTMYECKHE YMO3AKIIIOUEHNS HA OCHOBE MOCTYNAOIIEN
nH(popMalun

JIP17

JIN4YHOCTHBIE Pe3yJIbTAThI

peaan3anvm nNporpaMmMbl BOCIIMTAHUSA, ONIPEICICHHbIC KJIIOYC¢BbIMH paﬁoToz[aTeJmMn

(npu HAJIMYMH)

CnocoOHbIHM pCaIM30BaATh JIMACPCKUC KAYCCTBA B IIPOLICCCC HpO(bCCCI/IOHaJ'IBHOI\/'I

JIeSITEITbHOCTH P 18
O6naaronMii CTPEeCCOyCTOMYMBOCTRIO 1 KOMMYHUKA0EIbHOCTBIO JIP 19
[TposiBisroNINil BHICOKYIO OTBETCTBEHHOCTh M COOCTBEHHYIO MHUITUATHUBY JIP 20
Oco3HaMi 3HAYUMOCTH TPO(HECCHOHATTLHOTO Pa3BUTHSI B BEIOpAHHOM 1P 21

npodeccuun

JINYHOCTHBIE pe3yabTaThl




peaju3anuu NporpaMMbl BOCIMTAHUS, ONIpee/ieHHbIe CY0ObeKTaMu
00pa3oBaTeILHOI0 11pouecca2 (Tpu HaNTUYKN)

Ob6nayaronuii MOTUBAIMEH K caMO0OPa30BaHUIO M Pa3BUTHIO JIP 22

JleMOHCTpHUpYIOUTUH TPUBEPKEHHOCTD MPUHIIAIIAM YECTHOCTH, IMTOPSAOYHOCTH, 1P 23

OTKPBITOCTH

Nmerommii moTpeOHOCTD B CO3/TAHUH TTOJIOKUTEILHOTO UMHUDKA KOJIIE KA JIP 24

2.2. CMHXpPOHU3alUUs NPeIMETHBIX, JUYHOCTHBIX U MeTANpeIMEeTHBIX Pe3y/abTATOB ¢ OOLIUMHU H
npogeccuoHATbHBIMH KOMIIETeHIMSIMH

[IpenMeTHble, JUYHOCTHBIE W  METANpEAMETHBIE  pPe3yibTaTbl, PEriaMEHTUPOBAHHBIC
tpedboBanusmMu GI'OC COO, peanusyrorcs B mojHoM oobeMe mpu pazpadotke OOIT CIIO.

Cunxponuzanusi 0o0Opa30BaTeJIbHBIX PE3YyJNbTaTOB BUAUTCA B  HMHTErpallMd  CUCTEMHO-
JESTEIIbHOCTHOIO U KOMIIETEHTHOCTHOTO IMOJXO0JI0B, B 00€CIEYeHUH €IMHCTBA MPOLIECCOB BOCIHUTAHUS,
pasButus u o0yuenus B nepuon ocsoenust OOII CIIO.




HaumenoBanue OK, IIK coriacHo
Doroc
CIIO

HauMeHoBaHHUeE IMYHOCTHBIX Pe3yJbTaTOB
coraacao ®Irroc COO

HanmenoBanue MeTanpeaMeTHbIX
pe3yabTaros corjacio ®I'OC COO

OK 1. [lonumarp CyuiHocTh U
COLIMAJIbHYIO 3HA4YUMOCTb
cBoel Oynymeid mnpodeccuu,
MPOSIBIIAITh K HEW yCTOMYMBBIN

UHTEpEC.

JIP 13. Oco3HaHHbBIN BEIOOp OyayIICH
npodeccuu 1 BO3MOKHOCTEH peann3aliu
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB; OTHOLICHUE
K IPO(ECCHOHAIILHOM IEATEIILHOCTH KaK
BO3MOYKHOCTH YYaCTHSI B PCIICHUN JIMYHBIX,
00IIeCTBEHHBIX, TOCYAAPCTBEHHBIX,
00IIeHAIIMOHAIBHBIX MPO0JIeM

MP 07. YMeHue caMOoCTOSTENbHO OLIEHUBaTh U MPUHUMATH
pELIEeHUs, OIpPENEISIONINE CTPATErHIO IOBEIEHUS, C
Y4ETOM I'PAKJAHCKUX U HPABCTBEHHBIX IIEHHOCTEH.

OK 2.
COOCTBEHHYIO
HUCXOMS U3 LIEIN U CIIOCOOOB ee

Opranu3oBbIBaTh

NeSTEIBHOCTD,
JTOCTHKEHUS,  ONPEACIICHHBIX
PYKOBOJTUTEIIEM.

JIP 05. ChopMHpOBaHHOCTH OCHOB
CaMOpa3BUTHS U CAMOBOCHIUTAHUS B
COOTBETCTBUH C 00IIICUYCIOBEUCCKUMHU
[IEHHOCTSIMU U UJeaaMH TPaXTaHCKOTO
00I11eCTBAa; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOATENBHOM, TBOPUYECKOHN U
OTBETCTBCHHOU JEATCILHOCTH;

JIP 09. I'0TOBHOCTP U CIIOCOOHOCTH K
00pa30oBaHMIO, B TOM YHCIIE CaMOOOPa30BaHHUIO,
Ha MPOTSKEHUH BCEH JKU3HU; CO3HATEIbHOE
OTHOIIIEHUE K HEPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICIIIHON MTPOPECCHOHAITBHON 1
OOIIIECTBEHHOM JIESATEILHOCTH

MP 03. Bnanenue HABbIKAMU I103HABATEIbHOU, y4eOHO-
HCCJICIOBATEILCKOM U TIPOSKTHOM JCSATEIBHOCTH,
HABBIKAMU pa3pelieHuss TMpodJieM; CIHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIIbHOMY ITOWCKY METOJIOB
pEIICHUS TMPAKTHYECKUX 3a1ad, IPUMEHEHHUIO Pa3InYHbIX
METOJIOB ITO3HAHMA.

OK 3.

pabouyto
OCYILECTBIISATh  TEKYILIHH "

HUTOTOBBIN KOHTPOJIb, OLICHKY U

AHanu3upoBaTh
CUTYaLUIO,

KOPPEKLIUIO COOCTBEHHOI
ACATCIIbHOCTH, HECTU
OTBECTCTBCHHOCTH 3a

pe3yabTaThl CBOCH pabOTHI.

JIP 09. '0OTOBHOCTH U CIIOCOOHOCTE K
00pa3oBaHuIO, B TOM YHCIIE CaMO00pPa30BaHUIo,
Ha MPOTSHKCHUN BCEH JKU3HH, CO3HATEITBHOE
OTHOIICHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCTICHIHOM NMpodecCHOHaIbHON U
OOIIECTBEHHO! JeITECILHOCTH;

MP 01. YMmenune caMoCTOSATENbHO ONPEAEIITh LeIn
JIEITEILHOCTH M COCTaB/IAThH ILIAHBI JICATCIBHOCTH.

MP 07. YMeHue caMoCTOSITENIbHO OLIEHUBAaTh U IPUHUMATh
pELIEHHUs], OIpPENECIAIOIINE CTPATETUIO OBEAEHUS, C
YU4ETOM I'PAKJAHCKUX U HPABCTBEHHBIX [IEHHOCTEH.

OK 4. OcymecTBiaTh TOUCK

uHpopMaluy,  HeoOXoauMOM
TUTST 3¢ pexTHBHOTO
BBITTOJTHEHHS

npo(hecCHOHANBHBIX 3a/a4.

JIP 05. CchopMUpOBaHHOCTH OCHOB
CaMOpPa3BUTHS U CAMOBOCIIUTAHUS B
COOTBETCTBUH C OOIIIEYETIOBEUYECKUMHU
LEHHOCTSIMU U MJIeaJlaMH IPa)IaHCKOTO
00111eCTBa; TOTOBHOCTh U CIIOCOOHOCTB K
CaMOCTOSTEJILHON, TBOPYECKOU U
OTBETCTBEHHOM JEATEIbHOCTH;

MP 01. YMmenune caMoCTOSATENbHO ONPEAENITh LeTn
JESITENLHOCTH M COCTaBIATH IUIAHBI JIEATEIBLHOCTH.

MP 03.Bnanenue HaBBIKAMH T03HABATEILHOM, Y4eOHO-
HCCIIEIOBATEILCKOM U TMPOEKTHOM NIeSITEIbHOCTH,
HaBBIKAMU pa3pelieHusi TpoOdJieM; CIMOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY IOUCKY METO/OB
pelieHus TMPAKTUYECKUX 3a7a4, MPUMEHECHUIO Pa3JIMYHbIX




JIP 07. HaBbIKK COTpYIHHUYECTBA CO
CBEPCTHHUKAMH, ETHMH MIIAJIIETO BO3pacTa,
B3POCJIBIMH B 00pa30BaTeIbHON, OOIIIECTBEHHO
MOJIE3HOM, Y4eOHO-HCCIIeI0BATEIbCKOM,
MIPOCKTHOM M IPYTrUX BUJAX JEATCIbHOCTH;

JIP 09. '0TOBHOCTH ¥ CIIOCOOHOCTH K
00pa30oBaHMIO, B TOM YHCIIE CaMOOOPA30BAHHMIO,
Ha MPOTSHKCHUH BCEH JKU3HU; CO3HATEIBHOE
OTHOIIICHUE K HETPEPHIBHOMY 00pa30BaHMIO KaK
YCIIOBUIO YCIICITHOW MPpodecCrnoHABHON 1
OOIECTBCHHON JEITCILHOCTH;

JIP 13. Oco3HaHHbIif BEIOOD OynyIein
pod)eCCUU U BO3MOKHOCTEH peann3aluu
COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB; OTHOIIIEHUE
K IIpoeccroHaIbHON 1eATENbHOCTH KaK
BO3MO>XHOCTH Y4acTHs B PEIICHUU JIUYHBIX,
0OIIECTBEHHBIX, TOCYIaPCTBEHHBIX
oOLIeHalMOHAIbHBIX POOJIEM

METOJOB IMO3HAHUS.

MP 04. TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSITeNILHOW MH(POPMAIIMOHHO- TTO3HABATEIILHON
JeATEIbHOCTH, BJIaJICHUE HaBbIKAMU MTOJTyYEHUS
HeoOXouMol MHGOpPMAIUU U3 CJIOBapell pa3HbIX THIIOB,
YMEHUE OPUEHTUPOBATHCSA B PA3IUUYHBIX UCTOUHUKAX
nH(OpMALINY, KPUTHYECKU OIICHUBATH U UHTEPIIPETUPOBATH
uH(GOpPMaIIMIO, MOJIYyYaeMyl0 U3 Pa3IMYHBIX HCTOYHUKOB.
MP 09. Bnanenue HaBbIKaMu TIO3HABATEILHON peQIICKCUU
KaK OCO3HAHUs COBEPIIAEMBIX JIEUCTBUM U MBICIUTEIbHBIX
MPOIIECCOB, UX PE3yJIbTATOB M OCHOBAaHUMW, TPAHUIL
CBOEr0 3HaHMS U HE3HAHMSI, HOBBIX MI03HABATEIbHBIX 3aJ]1a4
U CPEJICTB UX JOCTHIKECHHUS.

OK 5.
MH(}OpPMaILMOHHO-

HUcnonk3oBaTth

KOMMYHHKAIIHOHHBIC
TEXHOJIOTHH B
npodeccuoHaNbHOM
NEeSITEITbHOCTH.

JIP 09. I'0TOBHOCTH ¥ CLTOCOOHOCTH K
00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHHUIO,
Ha MPOTSHKEHUH BCEH JKU3HU; CO3HATEIBHOE
OTHOIIIEHUE K HETPEPHIBHOMY 00pa30BaHHIO KaK
YCIIOBHIO YCTIEHIHOM NMpodeccCHOoHaIbHOW U
OOIIECTBEHHOM JIeATEILHOCTH

MP 04. T'OTOBHOCTP M CIIOCOOHOCTH K
CaMOCTOSITENTbHON MHPOPMAIIMOHHO- MTO3HABATEILHON
NesTeTbHOCTH, BJIaJICHUE HaBBIKAMH MTOTYUSHUS
HeoOxoIuMoM MH(pOpMalUK U3 CIOoBapel pa3HbIX THUIIOB,
YMEHUE OPUEHTUPOBATHCS B Pa3IUYHBIX UCTOUHUKAX
uH(bOpMaIliU, KPUTUYECKU OLICHUBATh U UHTEPIIPETUPOBATH
“H(pOpPMAIIUIO, TOTYyYaeMYI0 U3 Pa3IUYHBIX HCTOYHUKOB.

OK 6. PaGorarb B KOMaHIe,

a¢dexTBHO  OOmEATBCA  C
KOJUIETaMH, PYKOBOJICTBOM,
KITUEHTaMH.

JIP 07. HaBblku cOTpyIHUYECTBA CO
CBEPCTHUKAMH, I€TbMH MJIAJIIIETO BO3PacCTa,
B3pOCJBIMHU B 00pa30BaTeIbHOM, O0IIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIe10BaTeIbCKOH,
IIPOEKTHOM U IPYTUX BUJAX IEATEIbHOCTH

MP 02. YMeHue npoayKTUBHO OOLIATHCS U
B3aMMOJIEHCTBOBATH B IIPOLIECCE COBMECTHON

JEATENIBHOCTH, YYUTBIBATh NO3ULIMM APYTUX YYACTHUKOB
JesITeIbHOCTH, YPPEKTUBHO pa3peraTh KOHPIUKTHI;

MP 08. BnaneHne A3bIKOBBIMHU CPEICTBAMH — YMEHHE SICHO,
JIOTUYHO W TOYHO M3Jaratb BOK TOYKY 3PEHMS,
HCII0JIb30BATh aJICKBAaTHBIE SI3bIKOBBIE CPENICTBA

OK 7. HcnonHATe BOMHCKYIO
00s3aHHOCTb, B TOM 4HCJIE C
PUMEHEHUEM MOJTy4E€HHBIX
npo(eCCHOHANBHBIX  3HAHHMA

(st FoHOIIIEH )

JIP 03. I'otoBHOCTH K ciykeHuto OTedecTBy,
€ro 3aliuTy.

JIP 11. IlpunsTtue u peanusanus LEeHHOCTEN

3I0pOBOTO M Oe30macHOTO o0pa3a >KH3HH,

noTpeOHOCTH B (hPU3MUECKOM

CaMOCOBEPILEHCTBOBAHUH, 3aHATHIX

CHOPTUBHO-03J0POBUTEIBHOM IEATENBHOCTBIO,

MP 07. YMeHHe caMOCTOSTENIBHO OLIEHUBAaTh U IPUHHUMATh
peleHys], ONPEAEIAIONINE CTPATErHIO MOBEIEHHUS, C
YUETOM TPAKAAHCKUX U HPABCTBEHHBIX LIEHHOCTEH




HENpPUSTHE BPEIHBIX MPUBBIYCK: KYPEHUS,
YIOTPeOICHHSI aTKOT OIS, HAPKOTHUKOB.

JIP 12. bepexxHoe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOLIEHUE K (hU3nUecKoMy M
IICUXOJIOTHYECKOMY

3JI0POBbIO, KaK COOCTBEHHOMY, TaK U IPYTUX
JI0JIEH, yMEHME OKa3bIBaTh NIEPBYIO TOMOLIb
3JI0POBbIO, KaK COOCTBEHHOMY, TaK U IPYIUX
JI0JIEH, yMEHHME OKa3bIBaTh IEPBYIO IOMOLIb




3. CTPYKTYPA U COAEPKAHUE YUEFHOM JUCIUILINHBI

Beenenune
MaremaTika B HayKe, TEXHHMKE, SKOHOMUKE, HWH(POPMALMOHHBIX TEXHOJIOTUSAX M MPAKTHYECKOH
nesTenbHOCTH. Lleny u 3a1aun u3ydeHus: MaTeMaTHKH 1pu ocBoeHnu npogeccun CIIO.
AJITEBPA
Pazéumue nonamus o yucine
Ilenbie u panpoHaibHble Ynucia. JledcTBUTENbHbBIE Yicia. [Ipubnausicentvle bl4UCTIEHUSL.
Komnnexcnvie uucaa.
Kopnu, cmenenu u nocapugmot
Kopuu u crenenun. Kopuu HatypajibHOW CTENEHU U3 4yuCiIa U UX cBoicTBa. CTENEHU ¢ pallMOHATbHBIMU
IIOKa3aresiMi, MX cBoucTBa. (CremeHum ¢ JCHCTBUTEIBHBIMM IOKazatensaMu. Ceoticmeéa cmenenu c¢
OeticmeumenvHvlM NOKa3amenem.
Jlorapudm. Jlorapudm yucaa. OcHoBHOE JorapuPMUIECKOE TOXKIECTBO. JlecITHUHBIE U HATypaJIbHBIC
norapudmsl. [IpaBuna neiictuii ¢ norapudmamu. [lepexoa kK HOBOMY OCHOBaHHIO.
IIpeoGpa3zoBanue anredpamveckux BbIpaxeHui. [IpeoOpa3oBaHue panMOHAIBHBIX, MPPALUOHAIBHBIX
CTETIEHHBIX, TIOKA3aTEIbHBIX U JIOTapU(PMUUECKUX BBIPAKECHUH.
Ilpakmuueckue 3anamus
Apudmerndeckne JeMCTBUS HaJ YWCIAMH, HAXOXICHWE MPHONMMKCHHBIX 3HAYCHWH BEIMYMH U
MOTPEUIHOCTEN BbIYMCICHHUH (a0COIOTHON U OTHOCUTENBHOM), CPAaBHEHHE YHCIIOBBIX BBIPAXKECHUH.
Beruncnenue u cpaBHeHNE KOpHEW. BbINoHEHNE pacyeToB ¢ paJuKalaMH.
Pemenne wuppanuMoHanbHbIX ypaBHeHMM. HaxokneHue 3HauYeHHMH CTENEHEW C  palUMOHAIBHBIMU
nokazatessimu. CpaBHeHue creneHedd. [IpeoOpa3zoBanusi BBIpaXEHUM, COJEp)KAIIUX CTeNeHu. PerneHue
II0OKA3aTeIbHBIX YPABHEHUM.
Pemenne npukiagHeix 3anay.
Haxoxxnenue 3HaueHMi jorapudma Mo MpOU3BOJILHOMY OCHOBaHHMIO. [lepexos OoT OJHOrO OCHOBaHMS K
apyromy. Beraucnenue u cpaBHeHue gorapudmos. JlorapudMrupoBanie u NOTEHIIMPOBAHNE BBIPAKCHHIA.
[TpuGnuKeHHbIe BEIUMCIIEHUS U PELICHNS IPUKIIaIHBIX 3a/1a4.
Pemenue norapudmuueckux ypaBHEHHH.
OCHOBbBI TPUTTOHOMETPUU
OcHOBHBIC IOHATHSA
Panuannas mepa yria. BpamarensHoe npuxenne. CuHyc, KOCUHYC, TAHT€HC U KOTAaHI'€HC YHCIIa.
OCHOBHBIC TPUTOHOMETPHYECKHE TOKAECTBA
®opMmyibl puBefeHUs. PopMyiibl crioxeHus. PopMysl yABOCHUS Popmyibl NOJOBUHHOSO Yeld.
IIpeoOpa3oBanus npocTeINX TPUTOHOMETPHYECKHUX BbIPaKeHU I

ITpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKMX (YHKIMHA B IMPOU3BEJICHHE W NPOU3BEACHUS B CYMMY.
Buipaowcenue mpueonomempuueckux @yHkyuii yuepes maneeHc no108UHHO20 apeyMeHma.

Tpuronomerpuyeckne ypaBHeHUs] M HEPABEHCTBA
[Ipocreiimme TpUroHOMETpUIECKNE YpaBHEHUS. [Ipocmetiuiue mpucoHomempuieckue HepaseHcmad.
OOpaTHbIe TPUTOHOMETPUYEeCKHEe (PYHKIHH. APKCUHYC, apKKOCHHYC, apKTaHT'€HC.
Ilpakmuueckue 3anamusn
PannaHHbBIN METOA U3MEPEHUS YITIOB BPALLEHUS U CBS3b C IPAJyCHON MEPOM.
OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (OPMYJbI CIOKEHUS, YIBOCHHs, NMPEOOpa3oBaHUE CYMMBbI
TPUTOHOMETPUUYECKUX (PYHKIMI B Npou3BeACHUE, MpeoOpa3oBaHUe MPOU3BEIECHUS TPUTOHOMETPHUUYECKUX
¢byskuii B cymmy. [Ipocreiiniyie TpuroHoMeTpuueckie ypaBHEHUS U HEPABEHCTBA.
OOpatHble TpUTOHOMETpUYECKHE (PYHKIIUU: apKCUHYC, apKKOCHHYC, apPKTaHT€HC.

DYHKIUH , UX CBOICTBA U I'PaQUKH

@yukumu. O6nacTe onpeneneHuss ¥ MHOXKECTBO 3Ha4YeHUH; rpaduk (yHKIMH, TOCTPOCHHE TpaduKOB
(GyHKIUH, 3aJaHHBIX Pa3IMYHBIMUA CIIOCOOAMH.
CpoiictBa ¢QyHKknuM. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OIPAHUYEHHOCTb, HNEPHUOAUYHOCTD.
ITpomesxyTku Bo3pacTaHusl U yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbILIEE 3HAUCHMUS,
TOUKHU IKCTpeMyMa. ['paduyeckas nnreprperamys. [Ipumeps! GyHKIMOHATIBHBIX 3aBUCUMOCTEHN B peabHBIX
nporeccax u sSBICHUsAX. ApupmMeTnueckue onepanuu Hajx GyHKIUSIME.



Crnoxnas pyHkuus (KoMrno3unus). [lonsamue o HenpepviHocmu GyHKYUU.
Oo6patublie pynkuuu. Ooacms onpeodenenuss u 001acmov 3Ha4eHUll 0OpamHo GYHKYUU.
I'paghux obpamnou hynxyuu.
Crenennble, NoKa3aTejbHble, JorapupMuiecKkue
U TPUTOHOMETPHYeCKHe (PYHKIHH.
Oo0paTHble TpUTrOHOMeTpHYecKHe PYHKIUMN
Onpenenenus GyHKIUN, X CBOHCTBA U Tpa(UKH.
IIpeoOpa3oBanust rpadukos. [lapamnenbHblii NEpeHOC, CUMMETPHS OTHOCUTEIBHO OCEH KOOpIAMHAT U
CUMMETpHUSl OTHOCUTENIBHO Hauyaja KOOPIMHAT, CHMMETPHsI OTHOCHUTEIBHO MPSAMOM Y = X, pPacTsKEHUE U
C)KaTHe BJIOJIb OCEH KOOpAMHAT.
Ilpakmuueckue 3anamus
ITpumepbl 3aBUCHMOCTEH MEXIY IEPEMEHHBIMM B peEaJbHbIX IPOLECCaX M3 CMEXKHBIX JUCLHUIUIMH.
Omnpenenenue ¢ynknmii. [loctpoenue u urenue rpaduxos Gpynkuuii. Mccnenoanue ¢pynkuuu. CBoiicTa
JUHEWHOH, KBaJ[paTUYHOW, KYCOUHO-JIMHEHHOW M JpoOHO-TMHEWHOW ¢yHKumid. HemnpepsiBHBIE U
nepuonnveckue ¢pynkunu. CpoiicTBa M rpaduKu CHHYCa, KOCHHYCa, TaHT€HCa M KoTaHreHca. OOpaTHbIE
¢bynkun u ux rpaduxu. ObpatHsie TpuronomeTpuyeckue Qynkuuu. [IpeodbpazoBanus rpaduka GyHKIIIH.
I"apmonmnueckue xonebanus. [Ipuknaaneie 3aqaun.
IToka3zarenbHble, J0rapupMUUECKUe, TPUTOHOMETPUYECKUE YPABHEHUS U HEpaABeHCmEd.
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
ITocnenoBareabHocTH. CrIOCOOBI 33/1aHUS U CBOMCTBA YMCIIOBBIX 110CIIEI0BATEILHOCTEM.
llouamue o npedene nocnedosamenvhocmu. Cywecmeosanue npeoeia MOHOMOHHOU O02PAHUYEHHOU
nocnedosamenvrHocmu. CyMMHpPOBaHUE MoOcieoBaTeabHOCTeH. beckoHeuHo yObIBarolasi reoMeTpruyecKas
IIPOrpeccus U ee cymma.
IIpousBoanas. [Tonarue o npou3BoAHON QYHKIMH, €€ TEOMETPUUECKUI 1 PU3NUECKUI CMBICI. Y paBHEHUE
KacaTenbHOW K Tpaduky QyHKkuuu. IIpow3BogHBIE CYMMBI, pa3HOCTH, IPOU3BEJCHHS, 4YacTHBIC.
ITpon3BoiHbIE OCHOBHBIX 3JIeMEHTapHbIX (pyHKIMHA. [IpMeHeHre Npou3BOJHOM K MCCIEJOBAHUIO (BYHKLUI
U TIOCTPOCHUIO TPaPUKOB. [Ipou3z600Hble 00pamuoll hyHKyuy u KOMRO3uyuu GyHKYuu.
IIpumepsl UcrIoNb30BaHMs MPOU3BOAHOM JIJIsl HAXOXKJIEHUS HAWIYYLIErO PELICHHUS B NMPHUKJIAJHBIX 33Jadax.
Bropas npousBoiHas, ee reoMeTpUUecKUid U GU3NYECKUN CMBICI.
HaxoxxaeHue ckopocTy Juts Ipolecca, 3aaHHoro (opMysioi 1 rpadukoMm.
IlepBooOpa3nass u uHTerpaJ. [IpuMeHeHHE ONpPENEICHHOTO HWHTErpaja s HAaXOXIACHHUS IUIOIIAIN
KpuBoJuHelHo! Tpaneuuu. @opmyna Hetorona—IJleii6Huna. [lpumepsl npuMeHeHns: UHTErpaia B pU3MKe
U TEOMETPUH.
IlIpakmuueckue 3anamus
YucnoBas mocie10BaTeIbHOCTb, CIOCOOBI €€ 3a/1aHusl, BRIYMCIICHUS WIEHOB rocienoBaTenbHocTh. [Ipenen
1ocye10BaTelbHOCTH. beckoHeuHOo yObIBaroIias reoMeTpryecKas porpeccusi.
[Ipon3BoaHas: MEXaHUYECKUM U T€OMETPUUYECKUI CMBICI IIPOU3BOIHOM.
VYpaBHeHue KacarenbHOH B obOmem Buzae. [lpaBuna u  Qopmynsl auddepeHurpoBanus, Tabnuna
MIPOM3BOJIHBIX AIeMEeHTapHbIX QyHKIUH. VccnenoBanue GyHKIMU ¢ TOMOILIBIO MTpon3BogHoNW. Haxoxnenue
HauOOJIBIIEr0, HAUMEHBIIETO 3HAUYSHHSI U SKCTPEMAJIbHBIX 3HAYCHUN (YHKIINU.
Wnurerpan u nepBoobpasnHas. Teopema Hbrorona—IJleiitonuna. [IpumeHeHne uHTerpansa K BBIYUCICHUIO
(bU3NYECKUX BETUYMH U TUIOIIAICH.
YPABHEHUSI U HEPABEHCTBA
YpaBHeHusT M CcHCTeMbl YpaBHeHMH. PanyoHanbHble, UWppalMOHAIbHBIE, IIOKa3aTeIbHBIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.
PaBHOCUIIBHOCTH YpaBHEHMI, HEPABEHCTB, CUCTEM.
OcHOBHbIE TpUEMBl HX peueHus (pa3ioKeHHEe Ha MHOMKUTENHM, BBEICHHE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, Ipa)UIeCcKuil METO).
HepaBencrBa. PannonanbHbie, UppalMOHAIBHBIE, TTOKA3aTEIbHbIE U MpUsOHOMempuiecKue HEpaBeHCTBA.
OCHOBHBIE IPUEMBI UX PELICHHUS.
HUcnonb3oBanue cBOCTB U rpadpukoB (yHKIMHA NPH pelieHUHW YPaBHEHUH M HepaBeHCTB. Meton
MHTEPBAIOB. M300paxkeHne Ha KOOPIMHATHOM IJIOCKOCTH MHOKECTBA PEUICHUN YpaBHEHUN U HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.



Ilpuknaonsie 3a0auu
[IpumeHeHne MaTeMaTHYECKUX METOJOB JJIsi PELIECHHUS COAEp)KaTelIbHBIX 3a7au W3 pa3IU4HbIX oOjacTei
HayKU U MPaKTUKHU.
WNHuTtepnperanus pe3yaprara, yuyeT peajlbHbIX OTPaHUYECHHM.
Ilpakmuueckue 3anamusn
Kopuu ypaBHenuii. PaBHOCHMIbHOCTH ypaBHeHUH. I[IpeoOpasoBanue ypaBHeHHd. OCHOBHBIC MPHUEMBI
pelIeHns ypaBHEHUN. Permenre cucteM ypaBHEHU .
Hcnonb3oBanue cBOMCTB U rpadukoB (PYHKUIUN AJIsl peICHUsS] YPaBHEHUH U HEPABEHCTB.
KOMBHUHATOPHUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEM
DJieMeHTbl KOMOMHATOPUKH
OcHOBHBIE TTOHATHSI KOMOMHATOPUKHU. 3a/1a4ll Ha MOJICYET YKCJIa Pa3MEIECHUM, TePECTaHOBOK, COUECTAHUM.
Pemenne 3amau Ha mnepebop BapuantoB. dopmyna OmHomMa Herorona. CBoiicTBa OMHOMHHAIBHBIX
kodpunnentos. Tpeyronbuuk [lackas.
JJieMeHThI TEOPUH BEPOSITHOCTE
CoObITHE, BEPOSATHOCTh COOBITHS, CIOKEHUE W YMHOXKEHUE BEPOSITHOCTEH. [lonsamue o Hezagucumocmu
coovimuti. J[uckpemnas cuyyauHas 6eluyuHd, 3aKoH ee pacnpedenenusi. Hucnosvle xapakmepucmuxu
OUCKpemHOU cyyaunou seauyunsl. Ilonamue o 3axone 601bUWUX YUCE].
DJIeMEeHTBhI MATEMATHYECKON CTATHCTUKHU
[IpencraBienne naHHBIX (TaOIUIBI, JUATPAMMEL, TPA(UKH), 2eHEePANIbHASL COBOKYNHOCHb, 8bIOOPKA, CpedHee
apupmemuueckoe, meouana. Ilonamue o 3adauax mamemamuveckou cmamucmuky. Pewenue
NPAKMUYECKUx 3a0a4 ¢ NpUMeHeHUeM 8epOSIMHOCIHbIX MeMo008.
Ilpakmuueckue 3anamus
Hcropus pa3BuTHs KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEH M CTATUCTHKH M UX POJIb B PA3IMYHBIX chepax
YeNnoBeUYeCKOr Jku3HeaeaTenabHocTU. [IpaBuna komOuHatopuku. PemieHne KOMOMHATOPHBIX —3ajad.
Pasmenienus, coueranus u nepectaHoBku. bunom Herorona u tpeyronsHuk Ilackans. Ipuknagnsie 3agaun.
Kitaccuueckoe omnpeneneHue BEpOSTHOCTH, CBOWCTBA BEpPOSITHOCTEH, TeOpeMa O CYMME BEpPOSTHOCTEH.
Beruucnenue BepostHocTed. Ilpukitagneie 3amaun. I[IpencraBneHue 4ucnoBbIX JNaHHBIX. [IpukiagHblie
3a/1auu.
IF'EOMETPUA
Ilpample u nnockocmu 6 npocmpancmee
B3aumHoe pacnonoxeHue AByX MNpsSMBIX B MpocTpaHCTBE. [lapamnenbHOCTh HpSIMOW U IIOCKOCTH.
[TapannensHOCTh MIOCKOCTEH. [lepneHauKyIsIpHOCTh IPSIMOM U MIIOCKOCTH. [leprieHIuKyIsp U HaKJIOHHAs.
VYroa Mexay NpsAMOU U IJIOCKOCTBIO. JIByrpaHHBIN yroil. YToJI MeXy INIOCKOCTAMM. [lepreHiuKynsspHOCTh
JBYX TIJIOCKOCTEH.
I'eomeTprueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MAPAIIENbHBIA NEPEHOC, CHUMMETPUS OTHOCUTEIIBHO
IIJIOCKOCTH.
[TapannensHoe npoextupoBanue. Ilnowads opmozonanvhol npoexyuu. 300paxkeHne MpoCTPaHCTBEHHBIX
dburyp.
MHOrorpaHHUKH
Bepuunsl, peOpa, rpaHd MHOTOTpaHHUKA. Paszsepmka. Muozocpannvle yenvi. Buinykivie MHO20SPAHHUKU.
Teopema Oiinepa. lpuzma. [psmas u naxionnas npusma. [pasuwnpHas npusma. [apanmnenenunen. Kyo.
[Mupamuna. IlpaBunbHas mnupamuaa. YcedeHHas mnupamuga. Terpadap. Cummerpun B KyOe, B
napajuiesienunesie, B npusMe U nupamuie.
Ceuenus Ky0a, MPU3MBI U TUPAMUJIBI.
[Ipeacrarnenue o MpaBUILHBIX MHOTOTPAaHHUKAX (TETpadape, Kyde, OKTadape, J0IeKadIpe U HKOCadape).
Tes1a M NOBEPXHOCTH BpalleHUs
Hunmuaap w koHyc. YceueHHbIH KoHyc. OcHOBaHME, BBICOTa, OOKOBas TOBEPXHOCTh, OOpa3yroIas,
pa3BepTKka. OceBble CEUEHUS U CEUEHUs, TapajlIeIbHbIE OCHOBAHUIO.
ap u cdepa, ux ceuenus. KacarenbHas miockocTs K chepe.
HN3mepenus B reomeTpun
O6bem u ero m3mepenue. MHTerpanbHas ¢gopmyna oobema. Dopmynbl o0bema Kybda, MPSMOYTOJIBHOTO
napajuiefienunena, npus3Mel, MuiuHApa. Dopmynsl oObeMa muUpaMmuabl U KoHyca. DOpMyIbl IIOMAAH



MOBEPXHOCTEH IWIMHIPA U KoHyca. Popmynel 00beMa 1apa u miomanu cepsl. [logqodue Ten. OTHOmEHUS
TJI01a el TOBEPXHOCTEH U 00bEMOB MOJOOHBIX TEJ.

KoopanHathl 1 BEeKTOPbI
[IpssmoyronbHas (gexkapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. Dopmyna pacCTOSHUS MEXAY IBYMs
TOUKaMU. YpaBHEHUs cPepsl, n10cKOCmuU U RPAMOIL.
Bexktopsl. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. Cll0XKEHHE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha YHUCIIO.
Pa3noskeHne BEKTOpa IO HAIpaBJICHUAM. YTOJ MEXAy IByMs BeKTopamu. IIpoexkums BekTopa Ha OCbh.
Koopaunats! Bekropa. CkansipHOE IPOU3BEICHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILICHUU MAaTEMAaTUYECKUX U IPUKIIAJHBIX 3a1ady.
IlIpakmuueckue 3anamus
IIpu3Haky B3aMMHOTO PacIlONIOKEHHS MPAMBIX. YTOJI MEXIy IpsIMbIMU. B3auMHOE pacnoaokKeHUe MpsIMBbIX
U IockocTe. [IepreHIuKymsap 1 HaKJIOHHAS K IUIOCKOCTH. YTOJ MEXKIY IPSAMOH U IUIOCKOCTBIO. TeopeMbl
O B3aHMHOM DACIOJIOXKCHHM MNPSAMOM M IUIOCKOCTH. Teopema o Tpex nepnesHaukyisapax. [IpusHaku u
CBOMCTBA IAapaJUICIbHBIX M IIEPIECHIUKYISPHBIX IIOCKOCTEW. PaccTosiHue OT TOYKHM O IUIOCKOCTH, OT
IIPSIMON 10 IJIOCKOCTH, PACCTOSIHUE MEXAY INIOCKOCTAMHU, MEKIY CKPEIMBAIOIUMUCS MPSMBIMH, MEXITY
MIPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.
[TapannenbHoe NPOEKTUPOBAHHE U €ro cBoWcTBa. Teopema o0 niowaou OpMO2OHANLHOU NPOEKYUU
MHO20Y20bHUKA. B3aMMHOE pactionokeHue MpoCTpaHCTBEHHBIX GUTYP.
Paznuunble BUabl MHOrorpaHHukoB. Mx m3oOpaxenus. CeueHus, pa3BepTKU MHOTOrpaHHUKOB. ITnomansb
MOBEpXHOCTU. Buasl cummerpuil B mnpocTpaHcTBe. CUMMETpUs Tel BpalleHUsT U MHOTOIPaHHHUKOB.
Brmaucnenue wiomaneid 1 00eMOB.
Bexkropsl. [leiicTBus ¢ BekTopamu. JlekapToBa cUCTeMa KOOPJIUHAT B MIPOCTPAHCTBE.
VYpaBHeHHE OKpPY)XHOCTH, cepbl, MIocKOocTU. PaccTosHue Mexny Toukamu. JleiicTBUS C BeKTOpamu,
3aJlaHHBIMU KoopauHataMu. CKalnsipHOE NpPOU3BENEHHE BEKTOpPOB. BekTOopHOE ypaBHEHHE HpPAMON U
I10cKOCTH. Mcronb30BaHne BEKTOPOB MIPH I0OKA3aTENbCTBE TEOPEM CTEPEOMETPHUH.

IlpuMepHbIe TeMbI pedepaToB, HHAUBUAYAJIbHBIX POEKTOB

Ne Tembl

1 | Hensie u parmoHabHBIC YKclia. JIeHCTBUTEIBHBIC YHCITA

2 | [TpuOv>KeHHBIC BRIYHCIICHUS

3 | KoMIuiekcHble ynciia

4 | CreneHu

5 | JlorapuMmer

6 | B3aumHOE pacnoso)eHne NPSMBIX M IIOCKOCTEH

7| [lapannensHOCTh MPSMBIX M TIOCKOCTEH

8 | 'eometpus EBkinaa

9 | KoMOuHaTOpHBIC KOHCTPYKIIUU

10 | Yucmo opOut

11 | KoopauHathl 1 BEKTOPHI B IPOCTPAHCTBE

12 | CkansipHO€ IPOM3BEACHUE BEKTOPOB




13

[leprieHIUKYISIPHOCTD NPSIMBIX U INIOCKOCTEN

14

Vrael u BpaliaTCJIbHOC JIBUKCHUC

15

TpuroHomMeTpuyeckue ornepanuu

16

Tpuronomerpuyeckue QGyHKIINH

17

CummeTpust QyHKIIUU

18

HenpepbiBHOCTH hyHKIIMH

19 | ITapamnenenurie/ibl ¥ MPU3MbI
20 | TTupamm bt

21 | Konyc

22 | [IpaBUIIbHBIE MHOTOTPAHHUKA
23 | [TocienoBaTEILHOCTH

24 | [IpousBoiHAs

25 | [TepBooOpa3Has

26 | ®opmyia Teitopa

27 | Teopema HrrotoHa — JleliOHuIa

28

BeposatHocTh u €€ cBOMCTBa

29

HOBTOpHI)Ie HUCIIbITaHUA

30

CinyyaliHasi BeJIMYMHA




4. OFbEM YYEBHOWM JUCIHUAILJIMHGLI B BUJE YYEFHOU PABOThHI

Buj yueOHoit padoThI Konuuecmeo
uacos
MakcumajibHas yyeOHasi HATpy3Ka (Bcero) 465
Oo6s13aTesIbHAsI ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 310

B TOM 4HUCJIC:

nabopaTtopHbie pabOThI -

IMPAKTUYCCKHUEC 3aHATHA -

KOHTPOJIbHBIE pabOTHI -

CamocrosiTesibHas pabora o0y4yaronierocst (Bcero) 155

Hrorosas arrecranus B hopMe sx3ameHa -




5. TEMATUYECKH IIJIAH U COJAEP)KAHUE YYEBHOM JUCIUITIJINAHBI

«MATEMATHUKA»
HaumenoBa Conep:xanue y4ye0OHOro MaTepuaJa, 1a00paTopHblie padoTbI U Bcero Kon
HHE NPAKTH4YeCKHE 3aHATHS, CAMOCTOATEIbHAA padoTa 00yYaroLuxcs, AyJAUT | amunocr
pa3aeyoB U KypcoBasi padoTa (IIpoeKT) . HBIX
TEM pe3yasT
aToB
peanusa
A
nporpam
MbI
BOCIIUTA
HHUSA
il 2 3
| kypc (152 4.)
BBenenue 4
Osnakomure | 1 O3HakomIIeHHE C POJIbIO MATEMATHKH B HAYKE U TEXHUKE, 1
JIbHOE SKOHOMHKE, UH(POPMAIIMOHHBIX TEXHOJOTUSAX U MPAKTUIECKON JIP 05
3aHATHE AeATeNbHOCTH. O3HaKOMJIEHHE C UETISMU U 3a1a4aMU U3y4EeHUs]
MaTeMaTuku npu ocsoeHuu npodeccuit CI10O. IloBropenue.
IToBTOpEHue | 2 IToBTOpEHME LIKOJBHOIO Kypca MaTEMaTHKH. 2 JIP 05
3 Bxonnas koHTpOBHAS padoTa. 1 JIP 05
Pazpea 1. Pa3zBuTHe nNoHsITHA O YMCJIIE 12
TemaI.1. |1 2
Llenbie ¥ panMOHaNbHbIE Yncia. MppanuonaabHbIe YHCIIa. JIP 09
Apudpmerny JelicTBUTENBHBIE YHCTIA.
ecKue
eficTBus
A Hal CamocrosiTesibHas padora o0yuarommxcsa. Hanucanue pedepara 3
ancaamn. | «HenpepbiBHbIE APOOH»
1 2 JIP 09
[TpuOnm>KeHHbIE BBIYMCIIEHUS
Tema 1.2. _ — _
2 HaxoxaeHue norpenrHoctel BerunciaeHui (abComoTHON U 2 JIP 09
Hp“gg{émeﬂ OTHOCHUTEJILHOM).
snavenusi | CaMocrosiTesqibHas padora od0yqyaomuxcs. CocTaBuUTh U pelINTh 4
BeJTHYNH npuMepsl Ha «KOKPYyIJIeHHEe YUCEJ ¢ TOYHOCTBIO».
1 YT0 Takoe KOMILIEKCHOE YHUCIIO. 2 JIP 09
2 BrprurciieHus: ¢ KOMIJIEKCHBIMU YUCIIAMU. 2 JIP 09
Tema 1.3. »
3 [TonroroBka K KOHTPOJIBHOU paboTe. 1 JIP 09
KommnuiekcH
ple unciaa | 4 CamocrosiTenbHas padbota no teme «IloHsTue o yucmner. 1 JIP 07
CamocrosiTesbHast padora o0yuaromuxcsa. Hanucanue pedepara 4
«HcTopus pasBuTHS YHCEID).
Paznea 2. Kophu, crenenn, jorapugmsi 42
1 UTO MBI 3HaeM O CTENEHSX. 2 JIP 05
2 Kopenb N—oii crenenu u ero cBOiCTBa. 4 JIP 05




CTemneHb ¢ palMoHATLHEIM TTOKa3aTelIeM 4 |JPos
Tema 2.1.
WppannonanbHble ypaBHEHHUSI 4 JIP 05
Kopenn N — ppatl P
0ii cTeneHu. _ 1
Pemenue ypaBHeHuit JIP 05
IlonsTue
cremenu CamocrosrtenbHas padora «O0001IeHIe TOHATHS CTENICHU U KOPHS 1 JIP 07
N-0i1 CTEIICHU»
CamocrosiTeibHas padora o0yuyarommxcs. Pemnenne 6
HPPALHOHATBHBIX YPABHEHUH U3 TUAAKTHYECKOI0 MaTepuaJa.
[NokazatenbHast QyHKIHS 2 JIP 05
Tema 2.2.
[Toka3arenbHble ypaBHEHUs 4 JIP 05
Iloka3zarennb
Has JIP 05
dyHKIHS [Toka3arenbHble HEPABEHCTBA 4
[TonroroBka Kk KOHTPOJIBHOU paboTe 1 JIP 07
KonTponbnas padora Nel «Iloka3aTenbHble ypaBHEHUS U 1 JIP 07
HEPaBEHCTBA»
CamocrosiTeibHas padora odyuarommuxcs. CocraBienne 6
crpaBo4YHOro Mmarepuaia no reme «llokaszareabHast pyHKIUS».
Tema 2.3. ITonaTue norapupma 1 UX CBOMCTBA. 2 JIP 05
Jlorapugpmu
qecKast Jlorapupmuueckas QyHKIUS. 2 JIP 05
byHkuus
Jlorapudmuueckue ypaBHEHUS. 4 JIP 05
Jlorapumuueckre HepaBEHCTBA. 4 JIP 05
[ToaroroBka Kk KOHTPOJIBHOU PadOTE. 1 JIP 07
KonTponbhas padora Ne 2 «Jlorapudmuueckue ypaBHeHus 1 1 JIP 05
HEPAaBEHCTBA»
CamocrosiTeibHas padora o0yuyarommxcs : H3yyenue Tembl 8
«HartypanbHbie JJorapupmon
Paznen 3. IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE 28
Tema 3.1. [TapannenbHOCTh IPSAMBIX, PSMOMN U IIIOCKOCTH 2 JIP 09
Hangc?beﬂBH B3anMHOe pacmonokeHne MpsSMbBIX B TPOCTPAHCTBE. YTOI MEXITY 4 JIP 09
npsIMOii 1 JIBYMsI IPSIMBIMHU.
IUIOCKOCTH B [TapasiensHOCTh IOCKOCTEH. 2 | JIP 09
MPOCTPAHCT
Be
Tetpasrap u nmapanenenumnen. 2 JIP 09
[ToaroToBKa K KOHTPOJIBHOM padoTe. 2 JIP 07
KonTtponbHas padora Ne 3 «[lapamienbHOCTb MPSIMBIX U 1 JIP 07

IIOCKOCTEN.




CamocrosiTesibHAsi padoTa 00y4aOIIMXCS . U3rOTOBJIEHHE
MO/ eJIeH.

Tema 3.2. IlepnenAuKyYISIPHOCTD IPSAMOU U TUIOCKOCTH. 4 JIP 09
I[Hepnenauxky I % o
JIIPHOCTD EpIIEHIUKYJISp U HAKJIIOHHBIE. YTO0JI MEXY NPAMOH U 4 JIP 09
npsAMoii n IUIOCKOCTBIO.
IJIOCKOCTH B I -
IPOCTPAHCT JIByrpansbii yroj. [lepneHauKyaspHOCTh IJIOCKOCTEH. 4 JIP 09
Be
IToaroroBka K KOHTPOJIBLHOU padoTeE. 2 JIP 07
JIP 07
Konrponbnas padora Ned «[lepneHauKyIsIpHOCTD IPSIMOM U 1
IUIOCKOCTH B IPOCTPAHCTBE»
8
CamocrosnTebHas padoTa 00y4arOIIMXCS : H3rOTOBJIEHHE
MoJeJIei.
Pazpen 4. Koopaunatbl 4 BeKTOPbI 10
Tema 4.1. [TonsiTue BekTopa B mpocTpancTBe. CIOKEHUE U BHIYUTAHUE 2 P 05
BekTophl B BEKTOPOB. Y MHOXKEHHUE BEKTOpA Ha YUCIIO.
NPOCTPAHCT
BE. KomnuianapHbie BEKTOPBI. 2 JIP 05
CamocrosiTesibHas padoTa od0yuaromuxcs: U3yuenue TemMbl
«Pa3ii0’keHNe BEKTOpPa 10 TpeM HEKOMILIAHAPHBIM BEeKTOpam» 6
(padoTa mo y4yeoHHKY)
Tema 4.2. Koopaunats! Touku. Koopannatel BekTopa. 2 JIP 05
Merton
KOOpAUHAT B CkansspHoe npousBeieHue. Penienne 3a1ad Ha 1eHCTBUS © JIP 05
NPOCTPAHCT .
P BE_ BEKTOPAMH, KOOPAUHATHBII METO/, IPUMEHEHNE BEKTOPOB AJIs 2
BBIUMCJIEHHS] BEJIMYMH YTJIOB U PACCTOSTHUM.
[ToaroroBka Kk KOHTPOJIBHOM paboTe 1 JIP 07
KonrtponsHas pabora NeS«BekTopsl B mpocTpancTBe. MeToa 1 1P 07
KOOpJMHAT B IPOCTPAHCTBEY.
CamocrosiTeibHas padoTa ody4yaommxcesi: padora mo 5
y4eOHUKY, HanucaHue pedepara «Bekropsl B pusnke»
Pazpnen 5. OCHOBBI TPUTOHOMETPHH 14
Tema 5.1. Panuannas mepa yriia. Yros noBopora. 2 JIP 09
OcHoBHBIE 5
MOHATHSA 3aBUCUMOCTD MEX]ly TPUTOHOMETPUUECKUMH (PYHKIIUSIMU OTHOTO JIP 09
TPUTOHOMET
pHH UTOTO K€ apryMeHTa.
CamocrosiTesibHasi padoTa 00y4yariuxcs : padora no
yueOHUuKY, HanucaHue pedepara «O NpoOMCXOKIEHNH eTUHULL 6

U3MepeHusl yIIoBy.




Tema5.2. |1 TpUroHOMETPUYECKUE OTTCPALIHH. 4 JIP 09
OcHoBHbBIE
TPUTOHOMET | 2 [IpeobOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKCHHM. 4 JIP 09
pHUYecKHe
romaceTBa 73 [ToaroroBka K KOHTPOJILHOM paboTe. 1 JIP 07
4 Konrponbnas pabora Ne6 «OcHOBHbBIE TPUTOHOMETPUYECKHE 1 P 07
TOKIECTBAY
5 CamocrosiTesibHas padora odyuarommxcs. Odopmiienne
JIMYHOTI0 cipaBoYHMKa popmyJi, HanMcanue pedepara «U3 6
HUCTOPUH TPUTOHOMETPHUM».

Pa3nen 6. OyHkuuy U rpaguku 20

Tema6.1. |1 O030p 00mMX noHATHH QyHKIKU. O0IaCTh ONpEACICHHS U 2 JIP 09
MHOYKECTBO 3HaUCHHUH (HYyHKIIHH.
DYyHKUUH.
3;;’:}‘{’3;‘ 2 Omnpenenenue rpaduka GpyHkuuu. Paznuanele cnocoObl 3a1aHu 2 JIP 09
QyHKIHMH ¢bynkun. [ToHsTHE 0 HEMPEPBHIBHOCTH (DYHKIIUU.
3 CamocrosiTesbHas padora o0yuawmuxcs. Hanmucanue 4
pedeparoB «McTopust BOSHUKHOBEHUS NOHATUA (PYHKIMID).
Tema6.2. |1 Tpuronomerpuueckue GyHKINH, UX TpadUKA U CBOMCTBA JIP 09
Tpuronomer y=CosXx 6
HyecKme :
VHKIH y =sinx
y =1gx
y = Ctgx
2 MOHOTOHHOCTb, ~ Y€THOCTb,  HEYETHOCTb,  OTPAHUYECHHOCTH, 2 JIP 09

NepuoANYHOCTb.  [IpoMexxyTku Bo3pacTaHus U yObIBaHWS,
HauOonpllee W  HauMeHbIlee 3HaueHuss QyHKOUH. Touku

JKCTpeEMyMa
3 Cxema uccnegoBaHusi (yHKIIHH. 2 JIP 09
4 IIpeoOpa3oBanust GyHKUMU U JeHCTBUS HAJl HUMU. 4 JIP 07
5 [ToaroroBka K KOHTPOILHOM paboTe 1 JIP 07
6 Kontponbnas padbota Ne 7 «CBorcTBa (PyHKIMH U UX TPAPUKH 1 JIP 07
7 CamocrosiTesibHast padoTa 00y4alOLIMXCH : IOCTPOCHHE

rpa¢pukoB GpyHKUMH IIyTeM NPeodPa30BaAHUA 6

Paznen 7. Kom0unaropuka 10




Tema 7.1. KomOuHaTopHbIe KOHCTPYKIIMH. 2 JIP 05
IHonsaTus
KOMOHMHATOP [IpaBuiaa KOMOMHATOPHKH. 2 JIP 05
UKH
Yucio opour. 1 JIP 05
ITpoBepounas pabota «IIpaBuina KOMOMHATOPUKUY. 1 JIP 07
Tema 7.2. Osnakomnenue ¢ OuHomoMm HeroToHa. JIP 05
Bbunom 2
Herorona u
TPEYroJbHH Tpeyronsuuk Ilackars. 1 JIP 05
K [ackans
[TpoBepounas pabota «bunom Hetotona u TpeyroasHuk Ilackams» 1 JIP 07
CamocrosiTesibHas padoTa 00yYAOIIUXCS : HANIMCAHHUE
pedepara « U3 ucTopuu KOMOMHATOPUKN», COCTABJIEHHE 5
KPOCCBOP/I0B «<KOMOMHATOPHKA.
Paznen 8 TpuroHomerpuveckne ypaBHeHUs] M HEPABEHCTBA 12
Tema 8.1 ApKcuHYC, apKKOCUHYC, ApKTaHI'€HC, aPKKOTaHT€HC 2 JIP 09
Tpuronomer
puyeckKue [Ipocreiiye TPUroHOMETPUYECKUE YPAaBHEHUS 2 JIP 09
YPaBHeHMA
u
HEpPaBEHCTB
a [Ipocreiimne TPUroHOMETPUYECKHE HEPABEHCTBA 2 JIP 09
Pemenuie TpUroHOMEeTpHUUECKUX YpaBHEHUI U HEPABEHCTB 4 JIP 09
ITonroToBka Kk KOHTPOJIBHOM paboTe 1 JIP 07
KonTponbnas padota Ne 8 «Tpuronomerpuveckue ypaBHeHHs U 1 JIP 07
HEpPaBEeHCTBa»
CamocrosiTesibHas padora odyuarommxcs. Hanucanue 4
pedepata «McTopuueckue cBeleHHsI TPUTOHOMETPHM.
Il kypce (158 u.)
Paznen 9. MHororpaHHuKH U KpyrJjble TeJa 44
Tema 9.1. MHororpaHHuKHU. DJIeMeHThl MHOTOTpaHHHUKa. Pa3BépTKa. 5 TP 05
MHuororpan MHororpaHHble yribl. BeIykiibile MHOTOTpaHHHUKH.
HUKH
[Ipusma. [Ipsamast, HaKJIOHHAs, IPABUIIbHAS ITPU3MA. 4 JIP 05
[Mapannenenunen. Ky6.
[Inpamunpa. IIpaBunbHas nupamuaa. Y ceueHHas nupamuia. 4 JIP 05
Tetparap.
CummeTtpus B KyOe, apajuiesenuriesie, pu3Me U mupamMmuie. 5 JIP 05

Ceuenus ky0a, MpU3Mbl, MTUPAMUBL.




[IpaBuiIbHBIE MHOTOTPAaHHUKH. 2 JIP 05
[ToaroroBka K KOHTPOILHOM paboTe 1 JIP 07
Kontponbnas padora Ne 9 «Ilnomaau moBepxHOCTEH 1 JIP 07
MHOTOTPaHHUKOB
CamocrosiTesbHasi padora odyuawommxcs. U3rorosiienne
MojieJieil ¥ BbIYHC/IeHUEe 10U OBEPXHOCTH 4
MHOTOrPpAHHHKOB.

Tema 9.2. Hunuaap. CedeHus MUIMHIPA. 4 JIP 09

Tena =

BpalleHus Konyc. Yceuennsiii konyc. CeueHus: KOHyca. 4 JIP 09
[Tap u cepa. Ceuenus mapa. KacarenbHas IIIOCKOCTH K cdepe. 4 JIP 09
[ToaroroBka Kk KOHTPOJIBLHOU paboTe 1 JIP 07
KonTponbnas padora Ne 10« lnomanu noBepxHOCTeH TN 1 JIP 07
BpAIICHUS»
CamocrosiTesibHas padora o0yuawmuxcs. M3rorosiaenne 4
Mo/ieJieil ¥ BbIYHCJIeHUe IVI0IAAU IOBEPXHOCTH TeJl
BpallleHU.

Tema 9.3. O0béM 1 ero n3mepenne. OObEM Kyda 1 IPSIMOYTOIBHOTO ) JIP 05

O0BLeMBI Te napaJuielienunesa.

O06BeéM npusmbl. O0BEM HUIHUHAPA. 4 JIP 05
O0BEM nupaMuIbl U KOHYCA. 4 JIP 05
OO0BéM 11apa ¥ mIomaab cepsl. 2 JIP 05
ITonroToBka K KOHTPOJIBHOM padoTe. 1 JIP 07
KonTponbnas padora Ne 11«O0bembl TE». 1 JIP 07
CamocrositeqbHas padora. Hanucanue pedepara no oxHou u3 12
TeM «Tesa Bpamenusi B 0bITY», «Tes1a BpameHusi B TEXHUKE»,
«Tena BpanieHusi B apXUTEKType».

Paszpnen 10. Hauyana matemaTnueckoro anajaimusa 40

Tema 10.1. CriocoOblI 3a/1aHUS ¥ CBOWCTBA YUCIIOBBIX MTOCIIEI0BATEIBHOCTEH. . 2 JIP 09

IIpousBoana
| [TonsaTHe 0 Mpezese mocae10BaTeNbHOCTH, O Ipeaese pyHKIUH. 2 JIP 09

[Tonsatue npousBoaHo# QyHKIMH. MeXxaHHUeCKuil 1 9 JIP 09
TrE€OMETPUUECKUN CMBICIT.
[IpaBuna nquddepeHrpoBanus, TabaUIa MPOU3BOIHBIX 4 JIP 09




AJIEMEHTapHBIX (PYHKLIUH.

5 [Tpon3BogHAs CIOKHOM (HYHKIIAH. 4 JIP 09
6 [Ipoun3BoHAS TPUTOHOMETPHYECKUX (PYHKITHH. 4 JIP 09
7 Pemenue 3amau 1 JIP 09
8 CamocrositenpHast pabota «IIpousBogHas u nmpaBuiIa 1 JIP 07
nQepeHITMPOBAHUSY.
9 CamocrosiTesibHast padora odyuaromuxcs. CocraBienne 4
KkpoccBopaa «IIpousBoanas».
Tema 10.2. 1 [IpumeHnenust HeNpepbIBHOCTU 2 JIP 05
IIpumenenn
A 2 KacarenpHast k rpaduky QyHKIHHI 2 JIP 05
HelpepbIBHO
c
HpomTl?ouHO 3 [IpousBoaHas B PU3MUKE U TEXHUKE 2 JIP 05
i
4 [Tpu3nak Bozpactanus (yObiBaHUS) (PyHKIUU 2 JIP 05
5 Kputnueckue Touku GyHKIUN, MAKCUMYMbl 1 MUHUMYMBI 2 JIP 05
6 [Tpumepsl mpUMEHEHUs TPOU3BOAHOMN K UCCIIEIOBAaHUIO (DYHKIINH. 4 JIP 05
[Ipukiiaguele 3aga4m.
7 Haubonbiiee u HauMeHbllIee 3Ha4eHUs (PYHKLNH. 4 JIP 05
8 ITonroToBka Kk KOHTPOJIBHOM paboTe 1 JIP 07
9 KontponsHas padora Ne 12 «IIpon3BoaHasi u ee npuMeHeHHe». 1 JIP 07
10 CamocTosiTesbHast padoTa o0yuarmmxces. CocraBiienne 8
TA0JIMIBI 1J15 CHPABOYHOI0 MaTepHaJia mno TeMe
«IIpousBogHas».
Paszpen 11. HMHuTerpan u ero npuMeHeHue 22
Tema11.1. | 1 ITonatue o nepBooOpa3HOii. Brruncienue nepBoodpasHon A 4 JIP 09
IlepBooopa3 TaHHOU (DYHKITUH.
Has
2 OcHOBHBIE CBOHCTBA MEPBOOOPA3HOM. 2 JIP 09
3 Tpu npaBuiia HAXOXKAECHUS IEPBOOOPA3HBIX. 4 JIP 09
4 Pemrenne 3amau 1 JIP 09
5 CamocrositenpHas pabota «IlepBooOpasHas u mpaBuiIa 1 JIP 07
WHTETPUPOBAHUS.
16 CamocrosiTelibHasi padoTa odyyawmmxcsi. Hanmcanue 6

pedepaToB M0 HCTOPHHU CO3TAHNSA UHTETPATBHOIO HCUYHUCICHHS.




Tema 11.2. [Tnomaab KPUBOIMHEHHOMN TpareIuu. 2 JIP 09
HNurerpan —
Nuterpan. ®opmyna Herorona-Jleitonmuia. 4 JIP 09
[IpumeHneHnne uHTerpasia B PU3NKE U TEXHUKE, TEOMETPHH. 2 JIP 09
[TonroroBka K KOHTPOJIBHOM padoTe. 1 JIP 07
Konrponsnas padora Ne 13 «IlepBooOpa3Hast u HHTETpa». 1 JIP 07
CamocrosiTesbHas padora odyuawmuxcs. Hanucanue 7
pedepara o Heiotone u Jleiionuue
Pazgen 12. JJIeMeHTbI TEOPHH BEPOSITHOCTH U MATEMAaTHYeCKON CTATHCTUKH 10
Tema 12.1. Kiaccuueckoe onpenenenue BeposTHOCTH. [IpumMepsl BEIYMCIICHUS 9 JIP 05
DJ1eMeHTBbI BEPOATHOCTEH.
TeopuH
BepOH;HOCTe [TonsiTHE O HE3aBUCUMOCTH COOBITHI, CBOMCTBA BEPOSTHOCTH. 2 JIP 05
CnoxxeHue 1 yMHOKEHUE BEPOSITHOCTEN. 2 JIP 05
JluckpeTrHas ciaydyaliHas BeJIMUYMHA. 3aKOH PACIIPEICIICHUS 1 9 JIP 05
YHUCJIOBBIE XapAaKTEPUCTUKN AUCKPETHOM CIydallHOW BEJTUYMHBI.
Pemenue 3amay Ha BEIYHUCIIEHNE BEPOSTHOCTEH COOBITHIA. 9 JIP 05
[IpoBepounas pabora
CamocrosiTesibHas padora o0yyarommxcs. Hanucanune 8
pedepatoB 00 HCTOPUM BO3SHUKHOBEHHS TEOPUHU BEPOSITHOCTE
Paznea 13. YpaBHeHUsS] M HEPABEHCTBA 30
Tema 13.1. PaBHOCUIIBHOCTB ypaBHEHUH, HEPABEHCTB, CUCTEM. 5 JIP 05
YpaBHeHus
U CHCTEMBI
YPaBHeHUil - -
Hcrnonp30Banne CBOMCTB U TPAQUKOB (DYHKIMH JUIS PELIIEHHSI 2 JIP 05
ypaBHeHUN. [IoBTOpeHne OCHOBHBIX IPUEMOB PELLIEHUS CUCTEM.
Pemenue nokasarenbHbIX U JOrapuPMUUECKUX YpaBHEHHH 110 5 JIP 05
M3BECTHBIM aJIFOPUTMaM.
Pemenuie paioHaIbHbIX, HPPALMOHATBHBIX, I0KA3aTEIbHBIX U 4 JIP 05
TPUTOHOMETPUYECKUX YPAaBHEHUM U CUCTEM
Penrenne ypaBHeHUM ¢ IpUMEHEHUEM TPUEMOB (TI0JICTAHOBKH, 2 JIP 05
rpauuecKoro MeTo/a).
Pemenue ypaBHeHUH. 4 JIP 05
CamocrosiTesibHasi padoTa 00y4alOIIMXCs: pelleHue 6
YIPa)KHEHUH U3 IMIAKTHYECKOI0 MaTepHuaJia
Tema 13.2. PanmoHaiibHbIC U UppAIMOHATBLHBIC HEPABCHCTBA. 2 JIP 05




Hepagencrs Pemenue nmokazaTenbHBIX U JIOTApUPMUYECKUX HEPABEHCTB T10 JIP 05
a M CHCTEeMBbI 4
HEPaBEHCTB HU3BCCTHBIM aJIrOpUTMaM
¢ AByMs
Hepeﬁ:ﬁ““” Merton naTepBanoB. MeToa NpOMEXYTKOB. 4 JIP 05
O3HakoOMJICHHE C OOIIMMH BOTIPOCAMH PEIICHHS HEPABEHCTB U JIP 05
UCIOJIb30BaHUE CBOMCTB U IpaduKoB (PYHKUUN MIPHU PEIICHUN 2
HEPaBEHCTB.
[ToaroroBka K KOHTPOJILHOM paboTe. 1 JIP 07
Kontponbhas padota Ne 14 «YpaBHEHHS U HEPABECHCTBAY. 1 JIP 07
CamocTrosiTesibHasi padoTa 00y4alOIIMXCS: pelleHue 7
ynpaKHeHUi U3 INIAKTHYECKOro MaTepuaJia
Pasnen 14. IToBTOpEHHUE BCero Kypca 12
Tema 14.1. JleficTBUTENBHBIC YKCTIA 1 JIP 09
Anreopa u
Hayaja
aHa/IHu3a ToxnecTBeHHBIE TPeoOpa3oBaHUs 1 JIP 09
OyHKIIH 1 JIP 09
YpaBHEHHUs1, HEPABEHCTBA, CHCTEMbI YPABHEHUIN U HEPABEHCTB 2 JIP 09
[IpousBoHas, mepBooOpa3Hasi, UHTErpal U UX MPUMEHEHHS 2 JIP 09
Tema 14.2. MHororpaHHUKH 1 JIP 09
I'eomerpus
Tena Bpamenus 1 JIP 09
OObembI TE 1 JIP 09
Wrorosas koHTposbHas padbora Ne 15 2 JIP 07

Bcero:

465(310+155)




6. XAPAKTEPUCTUKA OCHOBHbBIX BUOB JEATEJIBHOCTHU

Coaeprxanue o0yueHust

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4a0IMXCS

BBenenne

O3HakoMIIEHHE C POJIbI0 MAaTEMATUKH B HAyKe, TEXHUKE, IKOHOMUKE,
MH(POPMAIIMOHHBIX TEXHOJOTHUIX U MPAKTUYECKON JACATEIHHOCTH.
O3HakoMJIEHHE C LEeJIIMH U 3aJa4aMU U3yUYEHUSI MATEMAaTUKU TPU
OCBOCHHH MPODeCcCHm.

AJI'EBPA

Pa3zBurTHe NOHATHSA O
qucie

Boinonnenue apudmernyeckux IEHCTBUII HaJ 4YMCIaMM, COYETas YCTHBIE U
NUCcbMEeHHbIE TpueMbl. Haxoknenue npuOIMKEHHBIX 3HAYCHHH BETUYUH U
MOTPEUTHOCTEH BBIYUCICHUN (aOCONIOTHOM H OTHOCHTEIIBHOW); CpaBHEHHUE
YHUCIIOBBIX BBIpaXKEeHM. HaxoxkaeHune omuOOK B MPeoOpa3OBaHUAX W
BBIYHCIICHUSIX (OTHOCUTCS KO BCEM MMYHKTAM MTPOrPaMMBI)

KopHu, crenenn,
Jorapu(pmsl

O3HakOMJIEHHE C TMOHSATUEM KOpHsS N-ii CTeneHW, CBOWCTBaMHU paJUKaJIOB U
MpaBUjiaMU CpaBHEHUs KopHed. DopmynupoBaHUE ONpPENENCHUs KOPHS U
CBOMCTB KOpHEH. BpluncieHue m CpaBHEHHE KOPHEW, BBIIOJHEHUE NPUKHIKH
3HaueHus: KopHs. [IpeoOpa3oBaHue YHMCIOBBIX M OYKBEHHBIX BBIPAXKEHUH,
COZIep KAlINX paJuKaibl. BelmomHeHne pacdeToB mo (opmysaM, COAEep KaLIIM
paZivKaIbl, OCYLIECTBIISISI HEOOXOAUMBIE MTOACTAHOBKU U IIPE0Opa3OBaHUsI.
OrmpenenieHne PaBHOCWJIIBHOCTH  BBIp@XEHUW C  paaukaniamu. Perienue
HMPPALMOHATIBHBIX YPABHEHUM.

O3HaKOMJIEHHE C IOHSTUEM CTENEHU C AEHCTBUTEIbHBIM [T0OKA3aTEIEM.
Haxoxnaenue  3HaYyeHW  CTENEHW, HUCIOJIB3Ysd TOpU  HEOOXOIUMOCTHU
MHCTPYMEHTAJIbHbIE CpPEJCTBA. 3alKChIBAHUE KOPHS N-H CTENEHU B BUJE
CTENeHHU ¢ APOOHBIM MOKa3aTeIeM U Ha00OPOT.

DopMyJIMPOBAHUE CBOMCTB CTeNEHEW. BrlunciieHne creneHen ¢ paiuoHalbHbIM
[I0Ka3aTeJIEM, BBIITOIHEHUE IPUKUIKYA 3HAYECHUS CTEIICHU, CPABHEHUE CTEIICHEH.
[IpeoOpa3oBaHne YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUMN, COJIEPKAINX CTEHEHH,
IIPUMEHss CBOWCTBA. Pellenne nokazareapHbIX ypaBHEHUN.

O3HakOMJIEHHE C MPUMEHEHNEM KOPHEW U CTeNeHel Mpu BHIYMCICHUH CPEIHUX,
JEJICHUU OTpe3Ka B «30JIOTOM CE4YeHHM». PellleHHMe MpUKIaIHBbIX 3a1ad Ha
CJIOKHBIE IPOLEHTHI

IIpeodpa3oBanue
ajredpanyecKux
BbIPAKEHH .

Brimonnenue npeoOpa3oBaHuil BbIpakeHUH, IpUMEHEHHEe (OopMyl, CBA3aHHBIX
co cBoiicTBaMu creneHeil u sorapupmon. OnpeneneHne 00JaCcTH TOMYCTUMBIX
3Ha4eHUH Jorapu(MHUUECKOoro BbIpakeHHs. PemeHue sorapudMuyeckux
ypaBHEHUH

OCHOBBI TPHTOHOMETPHH

OcHOBHBIE IOHATHUHA

N3ydyenune paamaHHOrO MeTOAa M3MEPEHMs] YIJIOB BpPALEHUS U HMX CBSI3U C
rpagycHoii mepoil. M3o0pakeHHe yIiaoB BpalleHHs Ha OKPYKHOCTH,
COOTHECEHHME BEIMUYUHBI yIJIa € €ro pacnojoxkeHueM. DopMylupoBaHHe
OTpeJieNIeHUil TPUrOHOMETPUUYECKUX (YHKUUH JUIs YIJIOB IMOBOPOTA M OCTPBIX
YTJIOB NMPSMOYTOJIBHOTO TPEYTOJIbHUKA U O0BSICHEHHE UX B3aUMOCBSI3U

OcHoBHbIE [IpumeHeHHEe OCHOBHBIX TPUTOHOMETPHUYECKHX TOXAECTB JUIsl BBIYUCIICHUS
TPUTOHOMETPHYEeCKHUe 3HaYeHUH TPUTOHOMETPUUECKUX (DYHKIIMIA 1O OJTHON U3 HUX

TOK/AeCTBA

IIpeodpa3oBanne N3yuenne 0CHOBHBIX ()OPMYIT TPUTOHOMETPHH: (POPMYJIIBI CIOKEHHUS, YIBOCHUS,
npocremux Mpeo0pa3oBaHUs CyMMBbl TPUTOHOMETPUYECKHX (YHKUIUN B NPOU3BEACHHE U
TPUTOHOMETPHYECKUX NIPOMU3BEACHUA B CYMMY M TIPUMEHEHUE I[P BBIUMCICHUM 3HAYEHUS
BbIpaKeHU TPUTOHOMETPHUUYECKOTO BBIPAKEHUSI U YIIPOILEHUS €TO.

O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPHUH TOUEK HA EAMHUYHON OKPYXHOCTHU U
IIPUMEHEHHE UX AJIs BbIBOJIAa (OPMYII IPUBEICHMSI




IIpocreiimmue
TPUTOHOMETPHYECKHUE
YPaBHEHHA U
HepageHncmea

Pemenne mno ¢opmynaM H TPUTOHOMETPUYECKOMY KpPYry MPOCTEHUIIMX
TPUTOHOMETPUUYECKUX YPABHEHUM.

[TpumeHeHne oOIIMX METOIOB PEIICHUsI ypaBHEHUH (IIPUBEICHUE K JINHEHHOMY,
KBaJpaTHOMY, METOJ Pa3JIOKEHUS Ha MHOXHTEIM, 3aMEHbI II€PEMEHHON) MpH
pEeLICHUN TPUTOHOMETPUYECKUX YPABHEHUM.

YMeHue ormedarb Ha KpYre peIIeHHs IPOCTEHIIMX TPUTOHOMETPUYECKUX
HEPABEHCTB

APKCHHYC, aPKKOCUHYC,
APKTAHI€HC YUCJIA

O3HakoMJIEHHE C MIOHATHEM OOpPAaTHBIX TPUTOHOMETPUUYECKUX (QYHKLIUH.
W3ydyeHne omnpeneneHul apKCUHYyCa, AapKKOCHHYCAa, AapKTaHICHCA 4YHUCIA,
(dbopMmynMpoBaHue UX, U300paKeHHE Ha €AMHUYHON OKPYKHOCTH, IPUMEHEHHE
IIPU PEIICHUH YPABHEHUN

DYyHKINH, UX CBOMCTBA U rpaduKn

®yukuuu. IlonsaTue o
HeNpepbIBHOCTH
bynxkumnm.

O3HakoMJIEHHE C MOHATUEM MEPEMEHHOH, IpHUMEepaMHu 3aBHUCHMOCTEH MeXIy
IIEPEMEHHBIMH.

O3HakoMJIEeHHE C MOHATHEM TIpaduKa, ONpeAeieHUue MNPUHAUICKHOCTH TOUKH
rpaduky pyaxmnun. Onpeaenenue no Gopmyse MPoCTeHIIeH 3aBUCUMOCTH, BHIA
ee rpaduka. Beipaxkenue o opmyie oaHOM nepeMeHHON uepes Ipyrue.
OsHaxkomileHHE C onpeneseHneM GyHKIHUH, GopMyaupoBanue ero. Haxoxnenue
00J1acTH onpeAeNeHus U 00JIaCTH 3HAYCHUH PYHKINU

CpoiicTBa QyHKIIUM.
I'pad¢mueckas uHTEP-
nperauus. [Ipumepsi
(pyHKUMOHAIBHBIX 32-
BHCHUMOCTEH B peajibHbIX
npoueccax u ABJICHUNX

O3HakomiieHHE € MpuUMepamMu (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B pPEAbHBIX
MpoIEeCccax U3 CMEKHBIX JUCIUILIIMH.

O3HakoMJICHHME C JIOKa3aTEeJIbHBIMU PACCYXICHUSMHU HEKOTOPBHIX CBOMCTB
TUHEHHONW M KBaJApaTU4HON (YHKIUI, MPOBEACHHUE HCCIENOBAHUS JIMHEWHOM,
KYCOYHO-JTMHEHHOH, TpOOHO-TUHEHHON M KBAAPATUYHON (YHKIIMNA, TOCTPOCHHE
ux rpadukoB. [loctpoenue u urtenue rpacdukoB ¢ynkimii. Hccnegoanue
¢ynkuuu. CocraBieHue BUIOB GYHKIUH 110 JaHHOMY YCIIOBHIO, pEIICHHUE 3a/1a4
Ha dKCTpeMyM. BrinmonHnenue npeobpazoBanuii rpaguka GyHKIIMU

OopatHblie pyHKUIHHU

W3yuenue nowamus obpammuou @yukyuu, ONpeNeICHUE BHIA U NOCMpOeHue
epaguxka obpamHou GYyHKYUU, HAXOJCOeHUe ee 00aacmu onpeoeneHus U
obnacmu 3uauenuu. IlpumeHeHHe CBOWCTB (yHKUMN MpH HCCIEAOBAHUU
YpaBHEHMH M pelleHUH 3ajady Ha SKCTpeMyM. O3HAaKOMJIEHHE C HOHSATHEM
CIIOKHOU (QYHKIIUU

CreneHHble, MoKa3a-
TeJIbHbIe, JIorapugmmu-
YyecKHe M TPUTOHOMe-
TpU4Yeckne PyHKIUM.
OOpaTHbIe TPUTOHOME-
TpUYecKre PyHKIHH

Bbruncnenne 3HadueHudt (yHKIMA 1O 3HayeHHIO aprymeHTta. OmnpeneneHue
MOJIOKEHUS TOYKM Ha Trpapuke IO €€ KOOpAWHataM U  HaoOOopoT.
Hcnonb3oBaHue CBOMCTB (YHKUMH Ui CpaBHEHUs 3HAUCHWH CTeneHed WU
sorapudmoB.

IToctpoenue rpadukoB cTeneHHbIX U Jorapupmudeckux ¢yHkuuil. Permenue
MOKa3aTeIbHBIX U JIOrapu(pMUUYECKUX YpPaBHEHUH U HEPABEHCTB MO M3BECTHBIM
anroput™MaM. O3HaKOMJIEHUE C TIOHSATHEM HEMPEPbIBHON MEPUOJMUECKON yHK-
1uu, GopMyIUpOBaHUE CBOMCTB CHHYCA U KOCUHYCA, IOCTPOEHUE UX IPpaUKOB.
O3HakoMJIEeHHME C TIOHATHEM TapMOHMYECKMX KoJIeOaHUH U NpuMepamu
rapMOHMYECKUX KOJIeOAaHWH MJIi ONMUCAHMs IPOLECCOB B (U3UKE U JIPYrHX
obmactsix 3HaHUS. O3HAKOMJIEHHE C TOHATHEM pa3pbIBHOW MNEPUOTUYECKOM
¢byHKIMH, GOpPMYIHPOBAHUE CBOWCTB TAHT€HCA M KOTAHI€HCA, TIOCTPOCHHUE UX
rpadukoB. [IpumeHeHue cBOMCTB (YHKIMA Ui CpaBHEHUS 3HAUYEHUI
TPUTOHOMETPUUECKUX (PYHKIIMH, pellIeHUs] TPUTOHOMETPUYECKUX YPaBHEHUH.

Ilocmpoenue epaghuxos obpamuvblx  MPULOHOMEMPUUECKUX — DYHKYul U
onpedenenue no epaguxkam ux ceotlicms. BpITIONMHEHNE MPeoOpa3oBaHUS
rpaduKoB

Hayana MaTeMaTH4eCKOro aHaJIM3a

ITocaenoBaTeILHOCTH

O3HaKOMIICHHE C IIOHATHEM YHCIIOBOU IOCICI0BAaTCIIBHOCTH, crocodbamMu ee
3agaHus, BBIYUCIICHUAMU €€ YJIICHOB.




O3naxomnenue ¢ NOHAMUEM npeoena noc1e008ameIbHOCHU.

O3HaKkoOMJICHHE C BBIYMCIEHHEM CYMMBbI OECKOHEYHOI'O YHCIIOBOIO psia Ha
NpUMEpE BBIUUCICHUS CYMMBI OECKOHEYHO YOBIBAIOLIEH TreoMeTpudecKoi
nporpeccuu. Perienue 3agau Ha npuMeHeHue (OpMyJbl CyMMbI OECKOHEYHO
yOBIBAIOIIEH FreOMETPUIECKOI MPOrpeccuu

IIpousBoanas ) | ee
NpUMeHeHHe

O3HakOMJICHHE C TOHATHEM ITPOU3BOTHOM.

Wzyuenne u hopMynupoBaHHe €€ MEXaHHUECKOTO ¥ T€OMETPHUECKOT0 CMBICIIA,
M3y4eHHE aJrOpUTMa BBIYMCICHHS MNPOM3BOAHONW Ha IMPHUMEpPE BBIYMCICHHS
MTHOBEHHOH CKOPOCTH U YrioBoro ko3 duiuenta kacarenpHoi. CocTaBieHue
ypaBHEHHMsI ~ KacaTenpHOM B oOmeM  Buzae.  YCBOGHHE  IIPaBHI
muQQepeHIMpoBaHus, TaOIUIBI MPOU3BOAHBIX DJIEMEHTApHBIX (YHKIHUH,
npuMeHeHne uid JuddQepeHIpoBaHus (QYHKIHMHA, COCTAaBICHUS YypaBHEHHS
KacaTenbHOU. M3yueHune TeopeM O CBA3M CBOMCTB (P)YHKLIUH U TPOH3BOTHOH,
¢dopmynupoBka ux. I[IpoBeneHne C MOMOIIBIO HPOU3BOAHOW HCCIECIOBAHMS
¢GbyHKuMM, 33a7aHHON (OpMYNOi. YCTaHOBIEHHE CBSI3M CBOWCTB (DYHKIMH |
MIPOU3BOAHOM 1O nX rpadukam. [IpumMeHeHre TPON3BOIHOM s peIICHUs 3a/1a4
Ha HAaxOXJEHHE HAMOOJBIIEr0, HAUMEHBIIErO 3HAYCHHS W Ha HAXOXKICHUE
IKCTpEMyMa

IlepBooOpa3nas U
HUHTErpaJ

O3HakOMJIEHHE C MOHSATHEM MHTErpasia u nepBoodpazHoi. M3yuenue npasuia
BBIYHCIICHHS TIEpBOOOpa3Hoii U Teopembl HptoTona— JleitOuua.

Pemenue 3amad Ha CBs3b MEPBOOOPA3HON W €€ MPOW3BOJHOHN, BHIYMCICHHE
nepBooOpazHoi 1 gaHHOW ¢yHkuu. PerieHue 3agad Ha NpUMEHEHHE
HWHTCrpajia IJisd BEIYMCICHUA (1)I/ISI/I‘~IGCKI/IX BCJIMYHUH U HJIOIII&ZI@I;'I

YpaBHeHUs] M HEPABEHCTBA

YpaBHeHNS U CHCTEMBI
YPaBHeHUil
HepaBeHncrBa u cucre-
MBI HEPABEHCTB € IBYyMS
nepeMeHHbIMHU

O3HakoMJIEeHHE C MPOCTEHIIMMM CBEIECHUSIMH O KOPHAX ajredpanyeckux
YPaBHEHUH, OHATUSAMU UCCIIENOBAHNS YPABHEHUIM U CUCTEM YPABHEHUI.
N3yueHue Teopun paBHOCHIBHOCTU YpaBHEHUU U ee npuMeHeHus. [loBTopenue
3alMCHU  pPELeHUs CTaHJApTHBIX ypaBHEHUM, MPUEMOB MPeoOpa3oBaHUs
YpaBHEHUM UII CBEIEHHMA K CTaHJApTHOMY YypaBHEHHIO. PemeHue
palMOHAIBHBIX, WPPALMOHAIBHBIX, ITOKA3aTEJIBHBIX W TPUTOHOMETPHUUYECKHUX
ypaBHeHMI M cucTeM. Vcronb30BaHue CBOWCTB W rpaduKoB (QyHKIMHA a7
peuieHust ypaBHeHUH. [IoBTOpEeHEe OCHOBHBIX IPUEMOB PELIECHUS CUCTEM.
Pemenune ypaBHeHMII € TNpUMEHEHHEM BceX MpPHUEMOB (Pa3NoKEHHUS Ha
MHO>KUTEJIH, BBEIACHMS HOBBIX HEM3BECTHBIX, IOJICTAHOBKH, TIpaduyecKoro
MeTo/1a).

Pemenne cucreM ypaBHEHHH C TPUMEHEHHEM DPAa3JIMYHBIX CIIOCOOOB.
O3HakoMJIEHHE ¢ OOIIMMHU BOIPOCAMH PELICHHs] HEPABEHCTB U UCIOJIb30BaHUE
CBOWCTB M rpauKOB (QYHKILUI IPH pelLICHUH HEPABEHCTB.

PemreHne HepaBeHCTB M CHUCTEM HEPABEHCTB C IPUMEHEHUEM pa3IMYHBIX
CIIOCOOOB.

[IpuMeHeHne MaTeMaTHYECKUX METOJOB Ul PEIICHUS COAEPkKATENbHBIX 3a/1a4
U3 Pa3NUYHBIX 00JacTell HayKHu U MpakTHKH. HTepnpeTnpoBanue pe3yabTaToB
C YUYETOM PEAIbHBIX OrPAaHUYEHUIN

3JEMEHTHBI KOMBUHATOPHUKH, TEOPUH BEPOATHOCTEN U CTATUCTUKH

OcHOBHBIC TOHATHSA
KOMOMHATOPUKH

N3ydyenne mnpaBuna KOMOWHATOPUKM W TPHUMEHEHHE TIPU  PEIICHUH
KOMOWHATOPHBIX 3a7a4. Pemenne KOMOMHATOPHBIX 3a/1a4 METOJIOM mepedopa u
Mo TmpaBuwiIy YMHOXeHHA. O3HAaKOMJICHHE C TOHSATHUSAMH KOMOWHATOPUKH:
pasMEIICHUAMHA, COYCTAHUAMU, IMICPECTAHOBKaAMU H q)OpMy.]'IaMI/I JiA UX
BBIYUCIICHHUS.

OObscHeHne U TpuUMeHeHue (GOopMyl s BBIUMCICHUS pa3MeEIIeHUH,
MepPEeCTaHOBOK M COYETAaHWW Tpu pemeHuu 3amad. O3HakoMIIeHHe ¢ OMHOMOM
Herotona u TtpeyronpHukoM Ilackans. Pemenwe npakTH4YecKHX 3agad ¢
WCTOJIb30BAHUEM MOHITUHN U MTPABUI KOMOMHATOPUKHU




DJIeMeHTHI TeOpHuH
BepoOsATHOCTEM

N3yueHne KilaCCUYECKOIrO OINPEIEICHUS BEPOATHOCTU, CBOMCTB BEPOATHOCTH,
TEOpEMBl O CYMME BEPOSATHOCTEH. PaccMOTpeHHMe NpHUMEpOB BBIYUCIICHHSA
BEpOsATHOCTEH. Pemenne 3a1a4 Ha BHIYMCIEHUE BEPOSITHOCTEH COOBITHIA

IIpencraBiienne JaHHBIX
(TadIu1bI, IMATPAMMBI,

rpaguxmn)

O3HaKoOMJICHHE C MMpEACTAaBICHUEM YN CIIOBBIX JAHHBIX U UX XapaKTCPUCTHKAMMU.
Pemenue MMPAKTUYCCKUX 3a/la4 Ha 06pa60TKy YHUCJIOBBIX JaHHBIX, BBIYUCICHUC
X XapaKTCPUCTUK

I'eomeTpus

IIpsimble ¥ I0CKOCTH
NPOCTPAHCTBA

@opMynMpoBKa U IPUBEACHUE JOKA3aTEIbCTB IIPU3HAKOB  B3aUMHOTO
PacIoIoKEeHUs NPSMBIX U INIOCKOCTeN. Pacnio3HaBaHue Ha yepTexax U MOAEIAX
pPa3JIMYHBIX CIIy4acB B3aUMHOIO pACIOJIOKEHUS IPSAMBIX U IUIOCKOCTEH,
apryMEHTUPOBAHHE CBOMX CyXJAeHHH. DopMynupoBaHHE OIPEICIICHUH,
IIPU3HAKOB M CBOMCTB IApaJUICIbHBIX M NEPHEHAUKYJAPHBIX IUIOCKOCTEH,
JBYTPaHHBIX M JIMHEHHBIX YIJIOB. BBINONHEHHE IOCTPOCHUS YIVIOB MEXKIY
IPSIMBIMH, IPSAMOM U IUIOCKOCTBIO, MEXAY IUIOCKOCTSIMU II0 OIIMCAaHUIO U
pacmo3HaBaHMEe MX Ha Mozelsax. I[IpumMeHeHuMe MNpPU3HAKOB U CBOMCTB
pacrosoKeHusl MpSAMBIX U IUIOCKOCTEN NpHU pelieHuu 3anad. M3obpaxenue Ha
PUCYHKAaX U KOHCTPYMPOBAaHUE Ha MOJEIAX NEPIECHIUKYJIAPOB M HAKIOHHBIX K
IJIOCKOCTH, MNPAMBIX, MApaUICIbHBIX IUIOCKOCTEH, YIJIOB MEXAYy IpsAMOH M
IUIOCKOCTBIO U1 0OOCHOBAaHUE ITOCTPOEHHUS.

Pemenne 3agad Ha BBIYMCIIEHME T'€OMETPUYECKMX BelW4MH. OIHChIBaHUE
paccTosiHus OT TOYKM JO IUIOCKOCTH, OT HpPSAMOM [0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMHU, MEXY CKPELIMBAIOIIMMUCS NPSIMBIMU, MEXIY ITPOU3BOJbHBIMU
¢urypamu B mpoctpaHcTBe. DPOpPMYNIHpPOBaHHUE M JOKA3bIBAHHE OCHOBHBIX
TEOPEM O PACCTOSIHUAX (TEOPEM CYLIECTBOBaHMUS, CBOUCTBA).

N300paxkeHne Ha 4Yeprekax M MOJENAX PAcCTOSHUS U OOOCHOBAaHHE CBOUX
cyxacHuil. OmnpeneneHne W BBIYMCICHUE PACCTOSIHUM B INPOCTPAHCTBE.
[Ipumenenue Gopmyn U TEOpEM INIAHUMETPUH IS PELLIEHUS 3ajau.
O3HakOMJIEHME C TOHATHEM MApAJUIEIBHOTO IPOEKTUPOBAaHUS U €0
cBolicTBaMU. Popmynuposarue meopemvl 0 NIOWAOU OPIMOSOHANLHOU NPOEKYUU
MHO20Y20/IbHUKA.

[Ipumenenue Teopuu a1 000CHOBAaHUS MOCTPOCHUN U BBIYUCIICHUH.
ApryMEHTHpOBaHHE CBOMX CYXKIEHMH O B3aUMHOM  DPAaclOJIOXEHUH
MIPOCTPAHCTBEHHBIX (QUTYD

MHOrorpaHHUKHU

Onucanne M XapaKTepUCTHUKAa  pa3IMUHBIX BUJOB  MHOIOIPAaHHUKOB,
NepeUYMCICHUe UX JIEMEHTOB U CBOMCTB. M300pakeHMe MHOTOTPaHHUKOB M
BBINOJIHEHUE ITOCTPOEHHSI HAa M300paXKEHUAX U MOJIENIIX MHOTOTPAHHUKOB.

Beluncnenue JMHEHHBIX JJEMEHTOB M YIJIOB B NPOCTPAHCTBEHHBIX
KOHUrypanusx, apryMEHTHPOBAaHHE CBOUX CYXKJIEHHH. XapakTepuUCTHKa U
N300pak€HUE CEUCHMSl, pA36epmKU MHO20ZPAHHUKOS, BBIUUCIICHUE IUIOIIAAeH
nosepxHocTeil. [locTpoeHne mpocTedmmx cedeHuil Kyda, IpU3Mbl, MHPAMUIBL.
[Ipumenenue ¢akToB M cBeleHUN W3 IulaHuMeTpuu. O3HAKOMIIEHHE C BUJAMU
CUMMETPUH B TPOCTPAHCTBE, (POPMYIMPOBAHUE OINpPEACTEHU M CBOMCTB.
XapakTepucTuKa CUMMETPUU TEJl BPalleHUsI U MHOTOTPaHHUKOB. [Ipumenenune
CBOWCTB CHUMMETPHM MpH pELIeHWU 3aaad. Vcrmosibp3oBaHue MpHOOpPETEHHBIX
3HAHUU JUISl UCCIIEZIOBAHUS M MOJICJIMPOBAHMSI HECIOKHBIX 3a/1a4. M300paxenue
OCHOBHBIX MHOTOI'PAHHHMKOB U BBIIIOJHEHUE PUCYHKOB 110 YCJIOBHSM 3aJa4

Tesa u moBepxHOCTH
BpallleHHus

O3HakOMJICHHE C BUJAMHU TeN BpalleHus, GOopMyIUpOBaHUE HX ONpEAeTIeHUN U
cBoicTB. OpPMYTHUPOBAaHUE TEOPEM O CEUCHUH IIIapa MIOCKOCTHIO M TUIOCKOCTH,
KacaTelnbHOU K chepe.

XapakTepucTrKa U H300paXeHue TN BpaIllEHUs, UX Pa3BEPTKU, CEUCHUSI.
Pemienne 3amay Ha NOCTPOECHHME CEUYEHUM, BBIYMCIEHUE UIMH, PACCTOSIHUM,
yriioB, miomiaaei. IIpoBeneHne noka3aTeNbHBIX PACCYKICHUH TPU pPEIICHUU
3amad. [IpumeHeHue CBOWMCTB CHUMMETpPHM IpU pPEIICHWHM 3a/Jad Ha Tela




BpaleHus, KOMOuHamuio Tesl. V300pakeHHe OCHOBHBIX KpPYIJBIX Tl U
BBIIIOJIHEHUE PUCYHKA I10 YCIOBUIO 3a0a4H

HN3mepenus B reoMeTpun

O3HakoMJICHHE C TIOHATHUAMU IUIOLIAAN M 00beMa, aKCHOMaMH U CBOWCTBAMH.
Pemenne 3amay Ha BBIYMCICHHE IUIOLIA[CH IUIOCKHX (QUIYp C NMPUMEHEHHEM
COOTBETCTBYIOLINX (hopMya M (aKTOB W3 IJTAHUMETPUH. M3ydyeHue TeopeM o
BBIYHCIICHUN 00EMOB POCTPAHCTBEHHBIX TEJI, PEIICHHUE 3a7a4 Ha IPUMEHEHHUE
¢dbopmyn BeruucIeHHS 00beMOB. M3ydenue GopMyn i BBIYUCICHUS TJIOMIACH
MOBEPXHOCTEH MHOTOTPaHHUKOB M TeN BpamieHus. O3HAKOMJICHHE C METOIO0M
BBIUMCIICHUS IUIOLIAM TOBEpXHOCTH cepsl. Pemenne 3amau Ha BBIUMCIEHUE
TUIONIA/ICH MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJl

KOOp}II/IHaTLI H BEKTOPbLI

O3HakOMJIEHME C TMOHATUMEM BekTopa. M3ydeHue AeKapTOBOM CUCTEMBI
KOOpJUHAT B IIPOCTPAHCTBE, MOCTPOEHUE IO 3aJaHHBIM KOOPAMHATaM TOYEK U
IJIOCKOCTEM, HaXOXICHUE KOOpAMHAT TodeKk. Haxoxnenue ypaBHEHUH
OKPY’KHOCTH, c(hepbl, INIOCKOCTU. Bbluncienne paccTosIHUN MEXy TOUKaMH.
N3yueHne CBOWMCTB BEKTOPHBIX BEIMYMH, IPABWI PaA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, IPAaBUI HAXOXKICHWS KOOPAMHAT BEKTOpa B
IIPOCTPAHCTBE, IPABUII ACUCTBUI C BEKTOPAaMH, 33JaHHBIMU KOOPINHATAMH.
[IpumeHeHne Teopuu NpyU PEIICHUH 3a/1a4 Ha JEHCTBUS C BEKTOpaMH.

N3yueHne CKaJISIpHOrO MPOU3BEACHHUS BEKTOPOB, BEKTOPHOIO YpaBHEHUS
IIPSIMON U TUIOCKOCTH. [IpuMeHeHne Teopun npy pelieHuy 3a7a4d Ha IEHCTBUSA C
BCKTOpaMH, KOOpI{I/IHaTHHﬁ MCTOH, MPUMCHCHUC BCKTOPOB [JIsI BBIYUCIICHUA
BEIMYHUH YIJIOB M paccTOAHHMU. O3HAaKOMJICHME C JOKa3aTelbCTBAMH TEOPEM
CTCPCOMCTPHUU O B3aWMHOM PACIIOJOXKCHHUH TIIPAMBIX H IUIOCKOCTEN C
HCII0JIb30BAHUEM BEKTOPOB




7. YYEBHO- METOJINUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOU JUCIHUIIJINHBI
«MATEMATHUKA»

OcBoenne mporpaMMmbl y4eOHON AUCHUILTNHBI «MaremaTukay MpearoaraeT Hajluuue yueOHoro kabuHera
«MaremaTuka», B KOTOPOM HMEETCs BO3MOXKHOCTb O0€CHeYHUTh OOydarolUMMCs CBOOOAHBIM AOCTYH B
WuTepHeT Bo BpeMst y4eOHOT0 3aHATHS U IEPHOJ BHEYYEOHOM eI TeTbHOCTH.
ITomemienne kabuHeTa JOJDKHO YIOBJIETBOPATH TpeOoBaHUAM CaHUTAPHO-3MMIEMHOIOIMYECKUX MPaBUI U
HopmatuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIEHO THUIIOBBHIM OOOpPYIOBaHHMEM, YKAa3aHHBIM B
HACTOSIIUX TPeOOBAaHUAX, B TOM YHCIIE CHELHUATU3UPOBAHHON yueOHONH MeOelblo U cpeAcTBaMu 00yueHUs,
JIOCTaTOYHBIMU JIJIS1 BBIIOJTHEHUS TPEOOBAHHUH K YPOBHIO ITOATOTOBKH 00YYaOLIHXCS.
B coctaB yueOHO-METOIMYECKOTO M MAaTepUalbHO-TEXHMYECKOIO O0ecHedeHUsl IMporpamMmbl y4eOHOH
JUCLMILIMHBL «MaTreMaTuka» BXOIST:
* HamIAgHBbIE NOCOOUs (KOMILIEKTHI YYEOHBIX TaOJul], IJIAKaTOB, MOPTPETOB BbIAAIOLIUXCA YUEHBIX-
MaTeMaTHUKOB U JIp.);
* nH(OPMALIMOHHO-KOMMYHUKAaTUBHBIE CPE/ICTBA;
* SKpaHHO-3BYKOBBIE 10CO0ONS;
* KOMIUIEKT TEXHUYECKOW JOKYMEHTAllMH, B TOM YMCJe MAacropTa Ha CpeicTBa O0y4YeHHUs, HHCTPYKLUH 10
UX HUCIIOJIb30BAHMIO U TEXHHUKE 0€3011aCHOCTH;
* OMOIMOTEUHBIN (OHI.
B Gubnmoreunsii GoHI BXOIAT yueOHHKH, yueOHO-MeTonnueckue KommuiekTsl (YMK), obecnieunBaromue
OCBOGHHME y4yeOHOM jucuMIIMHbl —«MaremaTHka», pPEKOMEHJOBAaHHbIE WM JONYLIEHHblE  JUIS
MCTIOJIB30BaHUS B MPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMIX, PEATU3YIOIIX 00pa30BaTEbHYIO
nporpamMmy cpeasero oouero oopasopanus B npeaenax ocsoenus OITOIT CITO na 6a3ze 0CHOBHOr0 0011ero
o0Opa3oBaHwUs.
bubnuoreunsiii GoHx MOXeT ObITh JOMOJHEH SHIMKIONEIUSAMH, CIPaBOYHMKAMM, HAy4HOM, HaydHO-
MIONYJIIPHOM U IPYrOM JINTEPAaTypOr 110 MaTeMaTHKE.

Peanuzanus TUCHMIUIMHBI JOJDKHA oOecrneuuBaThbes MEJarornyeckMMU  KajJpamy, HMEIOUIMMU
BbICIIIEE IPO(eCCHOHATIbHOE 00pa30BaHUE.

Peanmuzamust  nucnumimHbel  «MaTtemMatukay — J0/DKHA — 0OeCTieUMBATBCS — Y4EOHO-METOIUYECKOM
JOKyMEHTalue:

- IIpukazom MunucrepcrBa obpazoBanusi U Hayku P® ot 17.05.2012 Ne 413 «OO0 yTBepxkaeHun
(benepasbHOro roCyAapCTBEHHOI0 00pa30BaTEIbHOIO CTaH1apTa CPEAHEro O0IIEro 00pa3oBaHMs»;

- [Ipuxazamu MunucrepctBa oopazoBanust U Hayku P® ot 29.12.2014 Ne 1645, 31.12.15 Nel578
29.06.2017 Ne 613 «O BHecenun uzMeHenuii B [Ipuka3z MunucrepctBa o0pazoBanus U Hayku Poccuiickoii
Oenepariun - ot 17.05.2012 Ne 413  «*“O0 yrBepxkiaeHun (enepaibHOTO TOCYAAPCTBEHHOTO
00pa3oBaTeNBHOIO CTAHJApTa CPeIHEro oO0IIero o0pa3oBaHus »;

- [Tucemom JlemapraMeHTa rocyaapCTBEHHOM MOJUTUKU B CPepe MOATOTOBKH pabOUnX KaIpoB
u JIIO MunucrepctBa obOpasoBanuss u Hayku PD ot 17.03.2015 Ne 06-259 «Pexomenmauuu 1o
OpraHM3aly TOJy4YeHUs CpelHero oOmero oOpa3oBaHMsS B Ipeaeiax OCBOEHHS 00pa3oBaTeNbHBIX
IIpOrpamMM CpelHEro MpodeccunoHaIbHOro 00pa3oBaHus Ha 06a3e OCHOBHOTO 00IIero 00pa3oBaHMs C yU€TOM
TpeOoBaHull (enepanbHbIX TOCYIapCTBEHHBIX O0pa30BaTEIbHBIX CTAHIAAPTOB W MOJydaeMoW mpodeccuu
WIN CHENUATbHOCTU CPEAHEro NpogecCHOHaIBLHOI0 00pa3oBaHU;

- Ilpumepnoii mnporpammoii mno ydeOHOM nuciuruinHe «MaremaTuka: anaredpa u Hauajia
MaTEeMaTHYECKOr0 aHAJIN3a; TEOMETPHsI» JIIs MPO(EeCCHOHAIBHBIX 00pa30BaTeIbHBIX OpraHU3aINi
(Pexomenoosano @Dedepanbhvim — 20CYOAPCMEEHHbIM — ABMOHOMHBIM  Yupexcoenuem  «Dedepanvhbiil
uncmumym pazeumus oopazosanusy (PI'AY «DPHUPO») 6 kauecmee npumepHol npocpammsl OJis
peanuzayuu 0CHOBHOU npogeccuonarvrou oopazosamenvrol npoepammul CI10 na b6aze ochoeHo2o 0dowe2o
00pazosanusi ¢ NOLyYyeHueM cpeoHe2o o0bOwez2o0 obdpaszosanus Ilpomoxon Ne3 om 21 wuwona 2015 e
Pezucmpayuonnviii nomep peyenzuu 377 om 23 uions 2015 2. DI'AY «DUPOy);

- Paboueii nporpamMmoii o yuebHo# nucuuminae «MaremaTHka;

- [lepciekTUBHO - TEMaTUYECKUM IJIAHOM 10 yueOHOU qucuuminHe «MaTemaTrukay;

- KommiiekToM KOHTPOJIBLHO- U3MEPHUTEIBHBIX MaTEPHAJIOB MO yueOHOH nucuuruinae «MaTteMaTHka;



- MeroauueckuMu PEKOMEHIAIMSAMU 10 OOECIEUEHUI0 CaMOCTOSATENbHOW paboThl ydeOHOM
TUCHUIIINHBL «MaTemaTukay.
Peanmszamust y4eOHON mucuuruimHbBl «MaTeMaTukay OCYIIECTBISIETCS Ha TOCYAAPCTBEHHOM  SI3BIKE
Poccuiickoit @eneparuu.

HNudpopmanuonHoe odecreyenue

Jlnst cryneHToB

Aboynnuna K.P., Myxamemounosa P.I". Matematuka. Yueonuk mist CI10 — M., 2021

Aoueamoe A.D., Makapos II.B., Cemenoéa H.B., JJamuan @.JI. Marematuka. Juddepenunansnoe
ucuucienue. U.I. DyHKIUM 0HONM HE3aBUCUMOM TIepeMeHHOo. YueOHoe mocodue — M., 2021

Aoueamos A.D., Makxapos I1.B., Cemenosa H.B., [lamuan @.JI. Maremaruka. HTErpaibHOE HCUYUCIICHUE.
UY.1. Heonpenenenuslit uHTETpai. YueodHoe nmocodbue — M., 2020

bonooypuna U.I1., Ompuvisankuna T.M., Apanosa O.C., Ozypyosa T.A.luckpeTHas MaTeMaTuka. Y4eOHoe
nocobue g CITO — M., 2020

Toprowxkun A.I1. Marematuka. YaeOHoe mocooue — M., 2019

Hosaxk E.B., Paszanosea T.B., Hosax H.B. Bricmias maremaruka. Anredpa. Yuedbnoe nmocooue mns CI1O — M.,
2019
Xycaunos A.A. luckpetHas MatemaTka. Yduebnoe nocooue mis CI10O — M., 2019

s mpenoaasareJieit

bawmaxoe M. M. MaTemartuka: KH. JUIsl periofaBaTeisi: MeTo 1. mocooue. — M., 2019
bawmarxos M. U., [[vicanos I1I. M. MeTonudeckoe mocodue s noarotropku k EI'D. — M., 2019.
HNuTepHeT-pecypces:

1. Becepoccuiickue untepHer-onumnuaznsl. - URL: https://online-olympiad.ru/

(mata oopamenus: 12.07.2021). - Tekct: 2IEKTPOHHBIH.

2. Enunas kosutekius nupoBeIx 00pazoBaTeabHbIX pecypcos. - URL: http://school-collection.edu.ru/ (nara
obparmenusi: 08.07.2021). - TekcT: 27I€KTPOHHBIH.

3. Undopmanmonnas cucrema «EquHoe okHO JocTyma K o0pazoBaTeabHbIM pecypcamy. - URL:
http://window.edu.ru/ (nata oopammenus: 02.07.2021). - TeKCT: 3AEKTPOHHBIH.

KubepJlennnka. - URL: http://cyberleninka.ru/ (zata oopamienus: 12.07.2021). TekcT: 31€KTPOHHBIH.

4. MunuctepcTBo 00pasoBanus U Hayku Poccuiickoii @enepannu. - URL: https://minobrnauki.gov.ru/ (nara
obpamienusi: 01.07.2021). - TekcT: 3MeKTPOHHBIH.

5. Hayunas snektponHas 6ubmuoreka (HOB). - URL: http://www.elibrary.ru (nata obpareHws:
12.07.2021). - TekcT: SNEKTPOHHBII.

6.0T1kpeITEIH KOIIIe K. MaremaTuka. - URL: https://mathematics.ru/ (mara obpamenus: 08.06.2021). -
TekcT: 2NeKTPOHHBIN.

7.ITosTopum matematuky. - URL: http://www.mathteachers.narod.ru (nata ob6parenus: 12.07.2021). -
TekcT: 2IeKTPOHHBIN.

8.CripaBoYHMK MO0 MaTeMaTHKe Juis ImKojdpbHUKOB. - URL: https://www.resolventa.ru/demo/demomath.htm
(mata obpamenus: 12.07.2021). - TekcT: 31eKTPOHHBIA.

9. Cpenusist MmateMaTndeckas naTepHeT mkoja. - URL: http://www.bymath.net/ (nata obpamienus:
12.07.2021). - TekcT: 371€KTPOHHBIA.

10. ®enepanbublil mopran «Poccuiickoe odpazoBanue». - URL: http://www.edu.ru/ (nara obparienus:
02.07.2021). - TekcT: MEKTPOHHBIH.

11.®enepanbHbIi HEHTP HHGOPMALIMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL: http://fcior.edu.ru/ (nara
obpamenusi: 01.07.2021). - TekcT: 3MEeKTPOHHBIH.
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IIporpammHoe obecnieueHue

1. 7-zip GNULesser General Public License (cBoO6ogHOE MporpaMMHOe obOecrieueHue, He
OTrpaHUYeHO, OECCPOYHO).

2. Nurepner O6paysep Google Chrome (6ecruiatHoe mporpaMMHOE o0ecriedeHre, He OTPpaHu4eHO,
OeCcCcCpovHO).

3. Oneparnmonnas cucrtema Microsoft Windows 10 (zmor. Ne23—AD®/223-D3/2019).
4. Tlaker nporpamm Microsoft Office Professional Plus (mor. Ne23—-AD®/223-03/2019).

5. K-Lite Codec Pack — ynuBepcaibHblii Ha0Op KOJACKOB (KOIMPOBIIUKOB-ICKOIUPOBIINKOB) U
YTUJIMT A7 IPOCMOTpa B 00paboTKu ayano- u BujaeodaiiinoB (OecriaTHoe MporpaMMHoOe oOecriedeHne, He
OrpaHUYeHO, OECCPOYHO).

6. WinDjView — nporpamma juis npocmoTpa daitsio B popmare DJV u DjVu (cBoGoaHOE
MIPOrpaMMHOE 0OecIIeYeHUE, He OTPAaHIYEHO, OECCPOUHO).

7. Foxit Reader — mnpukinagHoe mnporpaMMHOE OOECICUEHHE I MPOCMOTPa BJICKTPOHHBIX
nokyMmeHToB B crannapre PDF (6ecratHoe mporpammHoe obecriedeHne, He OrpaHudeHo, 0eCCPOIHO).
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