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[Iporpamma paccmotpena Ha 3aceaanuu [TLIK

npenogasateneit OO/l, Bocniurarenei

nporokon Ne ot . .20 1.

IIpencenarens IILK H.I'.®arraxosa

[Iporpamma yueOHOM quctnuInHEI «MaTteMaTnka» pa3paboTaHa Ha OCHOBE:

- mpukaza MuHucTepcTBa 0Opa3zoBaHmss W Haykum Poccuiickoit ®epeparm ot 17.05.2012r. Ne413 «O6
YTBEPXKICHUY (peIepaibHOrO roCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPEAHET0 00IIEro 00pa3oBaHUs»,

- mpukaza MuHucTepcTBa oOpa3zoBanusi U Hayku Poccuiickoit @enepanuu ot 02 aBrycra 2013r. Ne 798 «O06
YTBEPXKJICHUH (hellepaIbHOrO0 IoCyJapcTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa CPEAHEro MPOoQecCHOHATBHOTO
obpasosanus (maisee — CITO) mo mpodeccun 260103.01 Ilexaps, (B pemakimu Ipukaza MunoOpaayku Poccun
ot 09.04.20151 Ne390),

- npukaza MunoopHayku Poccun ot 29.06.2017 r. Ne 613 «O BHeceHMM U3MEHEHUH B (eaepanbHbIN
TOCYJapCTBEHHBIM 00pa30oBaTeIbHBIN CTaHAAPT CpPEeAHEro oOmero o0pa3oBaHUA. YTBEP KICHHBIN
npuka3oM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit ®@enepanuun ot 17 mas 2012 r. Ne413. ¢

YUETOM:

- «llpumepHoii mporpamMmbl  00mIeoOpa3oBaTenbHOW  y4eOHON  AuCIUIUIMHBL — «MareMmatuka» s
mpo(ecCHOHAIBHBIX 00Pa30BaTENBHBIX OpraHu3alui», pexkoMeHqoBaHHbIX DI'AY «DenepallbHbIi HHCTUTYT
passutus obpazoBanus» (PIAY «DHUPO») B kauecTBe NMpUMEPHOW HPOTpaMMBbl JJISl pealn3allid OCHOBHOU
npodeccuoHanbHON oOpa3oBareabHOU nporpaMmel CITO Ha 6a3e OCHOBHOrO 00Iero 00pa3oBaHus C TOJIYYCHUEM
cpeanero obuero oopazoBanus», mporokoin Ne3 ot 21.07.2015r.,

- OCHOBHBIX MOI0KEHHUH KOHHGHHI/II/I npenoaaBaHus 061H€06pa30BaT€J'IBHI)IX JUCHUIINIMH C Yy4YCTOM
npodecCHOHAIbHON  HANPaBIEHHOCTH MNPOTpPaMM  CPEJHEro  MpOQecCHOHATBHOTO  00pa3oBaHMUS,
peanu3yeMbIX Ha 06a3e OCHOBHOI'O 00IIero o0pa3oBaHusi, yTBEPKACHHON pacropshkeHneM MuHHCTepcTBa
npocenienust Poccuiickoit @enepanuu ot 30 ampenst 2021 r. Ne P-98.

Opranuzanus-pazpadoruuk: ['BIIOY Oxtsa0peckuit  MHOTONpOoGMIbHBIN MpodeccnoHaNbHbIH

koJjutemk, Pecrybnmuka bamkoprocran

PazpaboTtunk:
AxwmertrapeeBa Kapuna @aputoBHa InpenoaaBaTelb
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1. MACIIOPT PABOYEH ITPOT'PAMMBI YYEFHOU JUCIHATIIMHBI «MATEMATHKA»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMBbI
Pabouas nporpamma yueOHOM JUCHMILTUHBI SBISETCS YACThIO MPOTPaMMBbl OJITOTOBKU C YYETOM

npodeccuonanbHoit HanpasieHHocTH OOIT CIIO nporpamMm NOArOTOBKY KBaJU(HUIIMPOBAHHBIX pabOYMX
(TITIKPC) 1o mpodeccun 19.01.04 «Ilexkapb»
1.2. MecTo ucUMIIMHBI B CTPYKTYPE OCHOBHOM Npod)ecCHOHATBHON 00pa30BaTe/IbHONH POrPaMMbl:

O]l sBaseTcss dYacThio 00s3aTeNBHONW TMpeAMETHOM obmacth «MaremaTtukay, H3ydaercs B
obmeobOpazoBarenbHoM 1ukiae ydeobnoro miana OOII CIIO  mo mpodeccun 19.01.04 «Ilekapp» ¢
yuetoM Tmpoduins mnpodeccuoHanbHOro ob6pazoBanus. OJ] uMeeT MEXIUCUUIUIMHAPHYIO CBA3b C
TUCIUIUIMHAMU  00IIeo0pa3oBaTeIbHOTO M O0mIepoecCHOHANIBHOTO  IMKJIAa, a4  TaKke
MexaucuuIunHapaeiMu Kypcamu (MJIK) mpodeccnonansnoro nukia.

O/l n3yuaercs Ha 6a30BOM H YTIyOJICHHOM YPOBHSIX.

Copepxanne O/l HanpaBieHO Ha TOCTHXKEHUE BCEX JTMUYHOCTHBIX, METAPEAMETHBIX
U MpEeIMETHBIX pe3yabTaToB 00ydeHus:, pernmameHTupoBanHbIX ®I'OC COO. JlocTkeHne pe3yabTaToB
OCYILIECTBIISIETCS HA OCHOBE MHTErpallMM CUCTEMHO- JESTEIbHOCTHOI'O, MHIAUBUAYAIBHOIO, MPaKTUKO-
OPUEHTUPOBAHHOTO U KOMIIETEHTHOCTHOT'O MOJIXOJI0B K H3yYEHHUIO UCTOPHH.

Peamuzanus comepkanus O/l B mpenenax ocBoenuss OOII CIIO obGecneunmBaeTcsi cOOIOICHUEM
MIPUHLMIIA TPEEMCTBEHHOCTH IO OTHOIIEHHUIO K COAEpPKaHMIO Kypca B paMKaxX OCHOBHOIO OOIIETro
o0pa3oBaHMs, OIHAKO B TO € BpeMsl 00JaJlaeT CaMOCTOSTEIbHOCTBIO, LENBHOCTBIO, CIEHU(UKON
MOJIXOJIOB K U3YyUEHHUIO.



2. IIEJIA, 3AJJAYM U PE3YJIbTATHI OCBOEHMS OBIIEOBPA3OBATEJIBHOM
TACIATITAHBI

2.1. Hean u 3aga4yud o001e00pPa30BaTeIbHON MUCHUILUIUHBI (B COOTBETCTBHH C TPeOOBAHHAMH
DenepajbHOT0 TOCYJAPCTBEHHOr0 00pPa30BaTEJIbHOIO CTAHAAPTA CpPeJAHEro o01ero oodpa3oBaHus,
opueHTanueil Ha pe3yjbTartbl DeepabHOr0 rocyJIapcTBEHHOr0 00pa30BaTeJbLHOI0 CTaHAApPTa
cpeaHero npogeccuoHAJIbLHOr0 00Pa30BaAHUA)

Iesn ocBoenust O/ (B coorBercTBuu ¢ TpedoBanusmu ®I'OC COO, opuenTanueii Ha pe3ynbratel GI'OC
CIIO):

- TOCTUYb MPEIMETHBIX, TJUUHOCTHBIX U METAPEIMETHBIX PE3YJIbTaTOB 00yUeHHs Ha 6a30BOM /
yrIyONnEHHOM YPOBHSIX;

- cmnocobctBoBath popmupoBanuto OK u 1K cnenmanpHOCTH / IpOdeccun.

3agauu ocBoenust O/l (B coorBerctBuu ¢ Tpedoanmsimu OI'OC COO,
opueHTanuei Ha pe3ynbTarel @I'OC CIIO):

- q)OpMI/IpOBaTB MpEACTABJIICHUA O CONUAJIBHBIX, KYJIbTYPHBIX H UCTOPHUYCCKUX (baKToan
CTaHOBJICHUA MaTCMAaTHUKU,

- (bOpMI/IpOBaTL OCHOBBI JIOTHYCCKOI'0, aJITOPUTMHYICCKOI'0O U MAaTEMATHYCCKOI'O MBIIIJICHU S

- (opMHPOBaATh YMEHHUS TIPUMEHSATH MOJTYYCHHbIC 3HAHHS TIPU PELICHUH Pa3IMYHBIX 337134, B TOM
qrciie MpoeCCUOHATBHBIX;

- q)OpMI/IpOBaTL NpeACTaBJICHHUA O MATCMATHKC KaK 4YaCTu 06meqen0BequK0171 KYJbTYPHI,
YHUBCPCAJIbHOM A3BIKC HAYKH, ITO3BOJIAIONIEM OINMMCBIBATH U U3YYAaTh PCAJIBHBIC IMTPOLCCCHI U ABJICHUS.

JInYyHOCTHBIE Pe3yIbTAThI Kog
peanqu3anvy NporpaMMsbl BOCIUTAHUA JIMYHOCTHBIX
(Oeckpunmoput) pe3yJabTaToB
peann3anuu
NMPOrpamMmbl
BOCIIUTAHUSA
Oco3Haronuii ceds rpakJaHUHOM U 3allITUTHUKOM BEJIMKOM CTpaHbl JIP 1
[TposiBistromuit aKTUBHYIO IPaXXAAHCKYIO MO3ULINIO, JEMOHCTPUPYIOIINN
MIPUBEPKEHHOCTh MPUHLHUIIAM YECTHOCTH, MOPSIOYHOCTH, OTKPHITOCTH, SKOHOMHYECKU
aKTUBHBII M Y4YacCTBYIOIIMH B CTYAEHUECKOM U TEPPUTOPHAIBHOM CaMOYIPAaBIEHUH, B JIP 2

TOM YHCJIE€ Ha YCJIOBUAX J0OPOBOJIBYECTBA, MPOJYKTUBHO B3aUMOJEHUCTBYIOIIMM U
Y4YaCTBYIOIIMH B AEATEIbHOCTH OOIIECTBEHHBIX OpraHU3aIii

Cobmrogaronuii HOpMBI TTPABOTIOPSAIKA, CISAYIONINI UcalaM IpakIaHCKOTO OOIIecTBa,
obecriedeHns: 6€30MacHOCTH, IpaB ¥ cB0O0A rpaxkiaH Poccun. JIosuibHBIN K yCTaHOBKaM U
MPOSBJICHUSIM  NpEACTaBUTENECH  CyOKYyJabTyp, OTJIHMYAKOIUMH HMX OT TIpynm cC JP3
NECTPYKTUBHBIM W [€BUAHTHBIM IOBEACHHUEM. JIEMOHCTpUPYIOIIUN HENpUITHE U
MIpeyNpexIa0NN COIMaIbHO OMACHOE MOBEIEHUE OKPYKAIOIIUX

[IposBisitOIIMiT W JEMOHCTPUPYIOIIMM YBa)XEHHWE K JIIOASM TpPYyJa, OCO3HAIOLIUHU
IIEHHOCTh COOCTBEeHHOTO Tpyna. Crpemsmuiicss K (OPMHUPOBAHHIO B CETEBOM Cpele JIP 4
JUYHOCTHO U MPOGECCHOHATHHOTO KOHCTPYKTUBHOTO «IIU(POBOTO ClIea

JIeMOHCTpHUPYIOIIUI NPUBEPKEHHOCTh K POJHON KYyJIbType, UCTOPUYECKOM IMAMITH Ha
ocHOBe JI0OBU K PoauHe, pogHOMY Hapoay, Majioil poauHe, IPUHATHIO TPAJAULUOHHBIX JP 5
LIEHHOCTEH MHOTOHAIMOHAJIBHOTO Hapoaa Poccun

HpOHBJ’IHIOIJ_II/Iﬁ YBAXKCHHUC K JIOAAM CTApIICTO IMOKOJICHUA W TOTOBHOCTH K YUACTHUIO B

COLIMAJIbHOW MOJJIEP’KKE U BOJIOHTEPCKUX JIBHYKEHUSIX TP 6
Oco3Haronmii NPHOPUTETHYIO [IEHHOCTh JIMYHOCTH Y€JI0BEKA; YBAXKAIOUIHH COOCTBEHHYIO

U Yy)XYyl0 YHUKaJIbHOCTh B Pa3IUYHBIX CHUTyaIlusX, BO BceX ¢(opMax | BHIAX JIP 7
JESITEIBHOCTH.

[IposiBisrOIMi M JNEMOHCTPUPYIOIIMM YBAXKEHME K IPEACTABUTEISIM Ppa3JIMYHBIX JIP 8

5




STHOKYJBTYPHBIX, COLUAIbHBIX, KOH()ECCHOHAIBHBIX M HHBIX TIpymi. ConpuYacTHBIN K
COXPAHEHHIO, NPEYMHOXEHUI0 M TPAHCISIUUU KYJIbTYPHBIX TpaJAWLMANA M LEHHOCTEU
MHOT'OHAIIMOHAJIBHOI'O POCCUIICKOr0 rocyapcTBa

CobOnrogaromuii ¥ MpomnaraHJIuPYyIOIIMK TpaBuiIa 310poBOro u Oe3omacHoro oobpasza
KHU3HU, CIIOPTA; MPEAYIPESKIAIONINA OO0 MPEO0IEBAIONINI 3aBUCIMOCTH OT aJKOTOJIA,
Tabaka, TICMXOAaKTHBHBIX BEHIECTB, a3apTHbIX wurp u T.0. CoxpaHsomun JIP 9
MICUXOJIOTUYECKYI0  YCTOMYMBOCTH B  CHUTYaTHBHO-CIIOXKHBIX HJIA  CTPEMHUTEIHHO
MEHSFOIITMXCSI CUTYaIHSIX

3aboTsmuiics 0 3alUTe OKPYXKAIOIICH Cpelbl, COOCTBEHHOW M 4YyXOil OE30MacHOCTH, B

M JIP 10
TOM uucie nudpoBoi

[IposiBasitomniA  yBa)KEHHE K OCTETHUYECKHMM IIEHHOCTSAM, OOJaJarolIii OCHOBaMH

. JIP 11
JCTETUYECKOMN KYJIBTYPBI

[IpunuMaronuii ceMeiHbIe IEHHOCTH, TOTOBBIM K CO3JJaHUI0 CEMbU U BOCIIUTAHUIO JIETEH; JIP 12
JEMOHCTPUPYIOIIUN  HENpHUSATHE HACWIMS B CEMbE, YyXo0Ja OT POAUTEIbCKOMN
OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHWH CO CBOMMHU JE€ThbMH M HX (PUHAHCOBOTO
coJiepKaHue

JIN4HOCTHBIE Pe3yJIbTAThI
peaju3alnuu NPporpaMMbl BOCIIUTAHMS, ONIPe/e/ieHHbIe OTPacJeBbIMH TPeOOBAHUAMHU
K /1€JIOBbIM Ka4eCTBaM JUYHOCTH

JIeMOHCTpUPYIOIIKK TOTOBHOCTh U CIIOCOOHOCTH BECTU AUAJIOT C IPYTUMH JIOJIbMU,
JOCTUTaTh B HEM B3aMMOIIOHMMAaHHUS, HAXOAUTh OOLIME 1IeJIM U COTPYAHUYATH JJIs UX JIP13
JOCTUKEHUS B TPOPECCHOHAIBHOMN AESITEIbHOCTU

HpOHBJ’IHI-OH_II/Iﬁ CO3HATCJIbHOC OTHOLICHUE K HCIIPEPHIBHOMY o6pa30BaHmo KakK yCJIOBHUIO

. . . JIP14
ycreurHoun HpO(I)eCCI/IOHaHBHOI/I nu O6H.[CCTB€HHOI/I ACATCIIBHOCTH

[TposBisiroIIuii rpaXkKIaHCKOE OTHOIIIEHHE K MPOPECCUOHATIBHOM JIEATEIILHOCTH KaK K
BO3MO>KHOCTH JINYHOT'O YYacCTHs B PELIEHUH OOLLIECTBEHHBIX, TOCY/1APCTBEHHBIX, JIP15
oOIeHaIMOHATBHBIX TTPOOIIEM

[TpuHMMAarOIIMI OCHOBBI YKOJOTHYECKON KYJIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBILIEHUS, IPUMEHSIOIIUN OIBIT YKOJIOTUYECKU TP 16
OpPUEHTUPOBAHHON PeQIIEKCUBHO-OIICHOYHON U MPAKTUYECKOU IEATEIHHOCTH B

JKU3HCHHBIX CUTYyallUIAX U HpO(l)CCCPIOH&JIBHOfI ACATCIIBHOCTHU

[IposiBasromNi HEHHOCTHOE OTHOIIEHUE K KYJIBTYPE U HCKYCCTBY, K KYJIbTYPE peUd U
KYyJbType ITOBEJAEHUS, K KPACOTE U TAPMOHUU

JP 17

JInuyHOCTHBIE pe3yJIbTaThI
peasu3alnuy NporpaMMbl BOCIIUTAHNS, ONIpe/ie/ieHHbIe Cy0beKTOM
Poccuiickou (I)e;[epaul/m1 (Ipy HATMYMH)

MoTuBHpOBaHHBIN K OCBOCHUIO (DYHKIMOHAIBHO OJIM3KUX BUAOB IPOdeCcCHOHATBLHOM
JeSTeTbHOCTH, UMEIOIHNX 00IIre 00bEKTHI (YCIOBUS, LIEIN) TPY/a, TU00 HHBIE CXOXKUE JIP 18
XapaKTePUCTHKH

CrniocoOHBIi B IIM(POBOI cpesie MPOBOIUTH OLIEHKY MH(OpMAIiH, €€ T0CTOBEPHOCTb,

N JIP 19
CTPOUTH JIOTHYCCKHUEC YMO3AKIIFOYCHHA Ha OCHOBC IMMOCTYAOIICHU I/IH(l)OpMaI_[I/II/I

JInuHOCTHBIE pe3yJIbTaThl
peanu3anuy NporpaMMbl BOCIIMTAHMS, ONIPee/IeHHbIe KII04YeBbIMU PadoToAaTe s IMHI
(pu HANTMYKH)

CnocoOHBIH pCaIN30BaATh JIMACPCKUC KAYECTBA B ITPOLICCCC HpO(I)CCCI/IOHaJ'IBHOI\/'I
JCATCIbHOCTH

JIP 20




O6nanaronmii CTPECCOyCTOMYMBOCTHIO 1 KOMMYHUKA0EIbHOCTHIO JIP 21
[Tposisttomnii BHICOKYI0 OTBETCTBEHHOCTh U COOCTBEHHYIO MHUITUATHUBY JIP 22
Oco3HaronMii 3HaYUMOCTh TPOPECCHOHATHLHOTO Pa3BUTHS B BRHIOPAHHOI Mpodeccun JIP 23
JIM4HOCTHBIE pe3yJabTaThl
peajin3aliy NPOrpaMMbl BOCIIUTAHMSA, ONIpeJe/IeHHbIE CYObeKTaMu
00pa3oBaTeIbHOIO npouecca2 (1pu HAJIMYMM)

OO6uraarommii MOTUBAIMEH K CaMOOOPa30BaHUIO M Pa3BUTHIO JIP 24
JIeMOHCTPHPYIOLINI TPUBEP>KEHHOCTD MPUHIIMIIAM YE€CTHOCTH, TIOPSIOYHOCTH, P 25
OTKPBITOCTH

Hmeromuii TOTpeOHOCTh B CO3/IaHUH MOJIOKUTEITBHOTO MMHJIKA KOJIJIeKa JIP 26

2.2. CI/IHXPOHHSaIII/Iﬂ NMpeAMETHBIX, JUYHOCTHBIX M METANIPEAMETHBIX PpPeE3yJbTaToB C OﬁlIII/IMI/I Hu

IIpO(l)eCCI/IOHaJILHLIMI/I KOMIICTCHIIUSIMU

[IpenMeTHbIE, TUYHOCTHBIE U METAIIPEIMETHBIE PE3YJIbTaThl, PETIIAMEHTUPOBAHHbBIE TPEOOBAaHUSIMU

dI'OC COO, peanmusyrores B moiHOM o0beMe nipu pazpadotke OOIT CIIO.
Cunxponuzanus  oOpa3oBaTeNbHBIX  pPE3yJIbTaTOB  BUIUTCS B

pasButus u odyuenus B nepuoa ocsoenust OOII CIIO.

HHTCrpanun
JACATCIBHOCTHOTO M KOMIICTCHTHOCTHOI'O ITIOJAXOAOB, B obecneueHun CAUWHCTBA IIPOLCCCOB BOCIMTAHMA,

CUCTCMHO-

HaumenoBanue OK, IIK

HaumeHnoBaHHe JHYHOCTHBIX

HaumeHoBaHue MeETaNnpeJIMETHBIX

coraacio ®IroC pe3yJIbTaToOB pe3yJibTaTroB coriaacio ®I'OC COO
CIio corsacio ®I'OC COO
OK 1. [Torumarte | JIP 13. Oco3HaHHBI BEIOOD MP 07. YMeHnne caMmoCTOsITeIbHO
CYILHOCTb U COLUAIBHYIO 6yI[yHIeﬁ HpO(l)eCCI/II/I nu OLICHUBATbL W MPUHUMATDb
3HAYIMOCTE cBOeji | BOSMOXKHOCTEH pealn3aluu pelIeHus, OIpeesaIonue

N COOCTBEHHBIX )KM3HEHHBIX IIJIAHOB; | CTPATETHIO MOBENCHHUS, C YIETOM
Oymymieit npodeccun, .

| OTHOIIEHHE K MPO(HECCUOHAIBLHON TPaKJTAHCKUX U HPAaBCTBEHHBIX

HPOSABIIATD K HCH | eqTenbHOCTH KaK BO3ZMOKHOCTH IIEHHOCTEIA.

YCTOMYMBBIA HHTEPEC.

y4acTHs B PELICHUH JINYHBIX,
OO0IIeCTBEHHBIX, TOCYAAPCTBEHHBIX,
oOlIeHAIMOHAIBHBIX MTPOOJIEM

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO
JESTEILHOCTD, UCXOMS U3
eIl W CcrmocoboB  ee
JTOCTHKEHUS,
OIpeeTICHHBIX

PYKOBOIUTEIEM.

JIP 05. ChopMUpPOBaHHOCTH OCHOB
CcaMOpa3BUTHUS U CAMOBOCITUTAHHS B
COOTBETCTBUH C
00111e4YeI0BEUECKUMU IIEHHOCTSIMU
Y ujieanaMu rpakJJaHCKOTO
00111eCTBa; TOTOBHOCTD U
CITOCOOHOCTB K CAaMOCTOSITEIILHOM,
TBOPYECKON M OTBETCTBEHHOM
NeSITeNIbHOCTH,

JIP 09. I'oTOBHOCTBH U CHOCOOHOCTH
K 00pa30BaHUIO, B TOM YHCIIE
camM000pa30BaHuIO, Ha MPOTSHKEHUN
BCel )KH3HU; CO3HATETLHOE
OTHOIICHHE K HEMTPEPHIBHOMY
00pa3oBaHMIO KaK yCIOBHUIO
ycnentHo mpohecCuoHaIBHON 1

MP 03. Binagenune HaBBIKaMHU
MO3HABATENbHOM, Y4eOHO-
HCCIIEN0BATEIBCKOM U IIPOEKTHOU
ESITEIIbHOCTH, HaBBIKAMU
paspelieHusi MpooseM;
CIIOCOOHOCTH M T'OTOBHOCTH K
CaMOCTOSITCILHOMY — TTOUCKY
METOJIOB PEIICHUS TMPAKTUYCCKUX
3aJ1a4, TPUMEHEHUIO Pa3IMYHbIX
METOHOB IMO3HAHUA.




0O0LIIECTBEHHOU JIEATEIIBHOCTH

OK 3. AmnanusupoBaTb
pabouyro CUTYAITHIO,
OCYLIECTBJIATh TEKYLIUN
U UTOIOBBIM KOHTPOIIb,
OLIEHKY U KOPPEKILHIO

JIP 09. I'0TOBHOCTH ¥ CIIOCOOHOCTH
K 00pa30BaHHIO, B TOM YHCIIC
caM000pa30BaHuIO, Ha MPOTSHKCHUN
BCEM KM3HU, CO3HATEIBHOE
OTHOIIIEHUE K HEIIPEPBIBHOMY
00pa30BaHMIO KaK YCIOBHUIO

MP 01. YMeHune caMoCTOATEABHO
OTPENEATh IENN NEATCIbHOCTH U
COCTaBJIAThL IIaHBLI JESATEIHHOCTH.
MP 07. YMeHHe caMOCTOATEIBHO
OILICHUBATh U HpI/IHI/IMaTL
pEIICHUS, OIpPEACIISIOIINe

COOCTBEHHOM YCHEIIHON PO ECCUOHAITBHON 1 CTPATETUIO IOBEACHUS, C YUETOM
JeSATEeIIbHOCTH, HEeCTH | OOIICCTBEHHOH ACATEILHOCTH; Ipa)TaHCKUX U HPAaBCTBEHHBIX
OTBETCTBEHHOCTH 3a LICHHOCTEH.
pe3yIbTaThI cBOEH
paboTHI.
OK 4. OcymectBusats | JIP 05. ChopmupoBanHocTs ocHOB | MP 01. YMeHHe caMOCTOATENBHO
HOMCK pH(pOpMaLHy, | CAMOPa3BUTHS M CAMOBOCIIMTAHUS B | ONPEJCIATh LN ACATCILHOCTH U
HeOGXOIUMOi Juts | COOTBETCTBHH C COCTaBJIAThL IIAHBLI ESATEIHLHOCTH.
S hEKTHBHOTO 00I1IeYeI0BEYECKUMHU LIEHHOCTIMU MP O3.Bnaﬂerie HaBBIKaMH

Y UjicaliaMy TPaKIaHCKOTO MO3HABATEIBHOH, Y4eOHO-
BBIIIOJIHCHUA 00111eCcTBa; TOTOBHOCTh U MCCIIEI0BATENBCKOM M MPOEKTHOM
npo(ecCHOHATBbHBIX CIIOCOOHOCTB K CAMOCTOSATEILHOH, JIeSITEILHOCTH, HaBBIKAMH
3ajad. TBOPYECKOUN M OTBETCTBEHHOM pasperieHus mpooeMm;

JIeITeIILHOCTH;
JIP 07. HaBbIkM COTpYJHUYECTBA CO
CBEPCTHUKAMM, IE€TbMH MJIAJIIETO
BO3pacTa, B3pPOCIBIMU B
o0OpazoBarenbHOM, OOIIECTBEHHO
TMOJIE3HOH, Y4eOHO-
HCCIIEI0BATENIBCKOW, IPOEKTHON U
JIPYTUX BUAAX JEATEIHHOCTH,

JIP 09. I'oTOBHOCTE M CITOCOOHOCTH
K 00pa3oBaHuIO, B TOM YHCIIE
camM000pa3oBaHuIO, HA MPOTSHKEHUN
BCEM KHM3HU, CO3HATSIBHOE
OTHOIIIEHNE K HETIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBUIO
yCIIEeNTHOM MpodeccuoHaIbHON ’
00IIECTBEHHON IEATENLHOCTH,

JIP 13. Oco3HaHHBII BEIOOD
Oymyuieit mpodeccun u
BO3MOKHOCTEHN peanu3aiun
COOCTBEHHBIX KU3HEHHBIX IIAHOB;
OTHOIIEHHE K MPOo(dhecCHoHaNbHOM
JeSITEIbHOCTH KaK BO3MOKHOCTHU
y4acTusl B peUICHUH JTUIHBIX,
0O0IIIeCTBEHHBIX, TOCYIaPCTBEHHBIX
00IeHaIMOHATBHBIX TPOOIEM

CIIOCOOHOCTE M T'OTOBHOCTH K
CaMOCTOSITEIbHOMY  TOUCKY
METO/IOB PEUICHUSI MPAKTUYECKUX
3a/1a4, MPUMEHEHHIO Pa3TMYHBIX
METOHO0B ITO3HAHHA.
MP 04. ToroBHOCTL U
CIIOCOOHOCTh K CaMOCTOSITCIbLHOM
MH(}OpPMaLIMOHHO- TO3HABATEIbHOM
JIeATEeIIbHOCTH, BIaJICHUE HaBBIKAMHU
MOJTy4YeHUsT HE0OXOJUMOM
uH(pOpMalUd U3 CIOBapel pa3HBIX
TUTIOB, YMEHUE OPUEHTHUPOBATHCS B
Pa3IMYHBIX UCTOYHHKAX
uH(pOpMaIIUU, KPUTHYECKU
OIICHUBATh U UHTEPIPETUPOBATH
nH(pOpPMaLIMIO, TOTYyYaeMyl0 W3
Pa3IUYHBIX MCTOYHUKOB.
MP 09. Biragenne HaBEIKaMH
MO3HABATENBHON pedIeKCHuu Kak
OCO3HAHUS COBEPILIAEMBIX JEHCTBUI
U MBICIUTEIBHBIX MPOIECCOB, UX
pe3ylbTaTOB MU OCHOBAHUM, T'PaHUIL
CBOCTO 3HAHUS U HE3HAHUS, HOBBIX
MMO3HABATENIBHBIX 3a7a4 U CPEICTB UX
JIOCTHIKEHMUS.




OK 5. Hcnomnbe3osats | JIP 09. 'otoBHOCTE M criocobHocTs | MP  04. ToTroBHOCTH M
MH(MOPMAILIHOHHO- K 00pa30oBaHUIO, B TOM YHCIIC CIIOCOOHOCTh K CaMOCTOSITCIBLHOM
KOMMYHHKAIHOHHBIE caM5)06pa3OBaHmo, Ha IPOTSHKEHUH | UHPOPMAIIMOHHO- TO3HABATEIbHON
BCEl )KM3HU; CO3HATEIbHOE JIeATETbHOCTH, BJIa/ICHHE HABBIKAMU
TEXHOJIOTHUHI B o
. OTHOILEHUE K HETIPEPHIBHOMY MOJTyYeHUsT HEOOXOTMMOMN
npodeccroHaTbHOH 00pa30BaHMUIO KaK YCIOBHUIO MHQOPMALMK U3 CIOBApPEd pa3HBIX
ACATCIIBHOCTH. YCHEIIHON PO ECCUOHAITBHON 1 THUIIOB, YMCHHUE OPHUCHTUPOBATHCSI B
OOIIECTBEHHOH 1A TETbHOCTH Pa3IMYHBIX UCTOYHHKAX
uHpOpMaIIU, KPUTHUECKU
OILICHUBATh U UHTEPIIPETUPOBATD
uH(pOpMaLIHIO, TIOTYyYaeMyI0 W3
pPa3JIMYHBIX MCTOYHUKOB.
OK 6. Paboratrs B | JIP 07. HaBbiku corpynnuuectsa co | MP 02. YMeHue npoaykTuBHO
komaHze, 9S{dexrTuBHO | CBEPCTHHKAMHU, IETHMU MIAJIICTO | OOLIATECS M B3aHMOJCHCTBOBATH B

00IIaThCA C KOJIJICTaMu,

BO3pAcTa, B3POCIBIMU B
o0pa3oBaTeNbHOM, OOIIECTBEHHO

mponecce COBMECTHOM
ACATCIIBHOCTH, YYUTBIBATH IMO3UIUU

PYKOBOJICTBOM, .
MOJIE3HOHU, Y4eOHO- JIPYTUX YYaCTHHUKOB JCSITETBHOCTH,
KIIMCHTAMH. UCCIIEN0BATENBCKOM, TPOEKTHOM U | 5P (PEKTUBHO pa3pelarh
JIpYTUX BUOaX ACSITEIbHOCTU KOH(DJIMKTHI,
MP 08. Bianenue s3bIKOBBIMHU
CpeACTBaMU — YMEHHE SICHO,
JIOTUYHO W TOYHO HU3JIaraTth BOIO
TOUKY 3pEHUS, UCIIOIb30BATh
aJICKBAaTHBIC SI3BIKOBHIC CPEJICTBA
OK 7. Ucnonusate | JIP 03. I'otoBHOCTS K ciyxenutro | MP 07. YMeHue caMoCTOSATENBHO
BOMHCKYIO 00s3aHHOCTD, | OTCUECTBY,  €ro 3alluTy. OLICHUBATh U TPUHUMATH
B ToM — c JIP 11. [Ipunsitue u peanusanus pEeLIEHHUs], OINpPEIEIAIOIe
IpEMeHeHHEM LIEHHOCTEH 3J0pPOBOTO U CTpATETHUIO TIOBECHNUS, C YIETOM
Oe3omacHoro oOpasa JKU3HH, I'PaXXIaHCKUX U HPABCTBEHHBIX
TTOTy4CHHBIX MOTPEOHOCTH B (PUZUYECKOM LIEHHOCTEN
npOecCHOHANbHBIX CaMOCOBEPIICHCTBOBAHHH,

3HAHUU (7151 TOHOIIIEH )

3aHATHAX
CIIOPTHBHO-03/I0POBUTEIILHON
JESATENBHOCTBIO, HETIPUATHE
BPEIHBIX NPUBBIUEK: KYPEHMUS,
yIOTpeOIeHUS aIKOTOJIs,
HapKOTHUKOB.

JIP 12. bepexxHOe, OTBETCTBEHHOE
U KOMIIETEHTHOE OTHOILIEHHUE K
¢busnyeckomy u
MICUXO0JIOTHYECKOMY

3JI0pOBbIO, KAK COOCTBEHHOMY, TaK
U JPYTUX JIIOJIEH, YMEHUE
OKa3bIBaTh IMEPBYIO IIOMOIIIb
3I0POBBIO, KaK COOCTBEHHOMY, TaK
U ApYTUX JIOJEHN, yMEHHE
OKa3bIBaTh MEPBYIO TOMOIIIb




3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

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 cBoMcTBa. (CreneHu ¢ JCHCTBUTENBHBIMH IoKazatensiMu. 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. IIpeoOpa3oBaHue palMOHANbHBIX, MPPALUOHAIBHBIX
CTETIEHHBIX, TIOKA3aTEIbHBIX U JIOTapU(PMUUECKUX BBIPAKECHUH.
Ilpakmuueckue 3anamus
Apudmerndeckne JeMCTBUS HaJ YWCIAMH, HAXOXICHWE MPHONMMKCHHBIX 3HAYCHWH BEIMYMH U
MOTPEUIHOCTEN BbIYMCICHUH (a0COIIOTHON U OTHOCUTEINIBHOM), CPAaBHEHNE YUCIIOBBIX BBIPAXKECHUH.
Beruncnenue u cpaBHeHNE KOpHEW. BbINoOIHEHNE pacyeToB ¢ paJuKalaMH.
Pemenne wuppanuMoHanbHbIX ypaBHeHMM. HaxokneHue 3HauYeHHMH CTENEHEW C  palUMOHAIBHBIMU
nokazatessimu. CpaBHeHue creneHedd. [IpeoOpa3zoBanus BbIpaXXEHHUH, COIEp)KAIUMX CTeNeHu. PereHue
II0OKA3aTeIbHBIX YPABHEHUM.
Pemenne npukiagHex 3amay.
Haxoxxnenue 3HaueHMi jorapudma Mo MpOU3BOJILHOMY OCHOBaHHMIO. [lepexos OoT OJHOrO OCHOBaHMS K
apyromy. Beraucnenue u cpaBHeHue gorapudmos. JlorapudMupoBaHie u NOTEHIIMPOBAHNE BBIPAKCHHH.
[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 mpuzonomempuueckux ¢pyHkyuii yepes maneeHc no108UHHO20 apeyMeHmda.

Tpuronomerpuyeckne ypaBHeHUs] M HEPABEHCTBA
[Ipocreiimme TpUroHOMETpUIECKNE YpaBHEHUS. [Ipocmetiuiue mpucoHomempuieckue HepaseHcmad.
OOpaTHbIe TPUTOHOMETPUYECKHEe (PYHKIHH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
Ilpakmuueckue 3anamusn
PannaHHbBIN METOA U3MEPEHUS YITIOB BPAILCHUS U CBA3b C IPaJyCHON MEPOM.
OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (OPMYJbI CIOKEHUS, YIBOCHHs, NMPEOOpa3oBaHUE CYMMBbI
TPUTOHOMETPUUYECKUX (PYHKIMI B Mpou3BeIeHUE, NMpeoOpa3oBaHUE MPOU3BEACHUS TPUTOHOMETPUUYECKHUX
¢byskuii B cymmy. [Ipocreiiniyie TpuroHoMeTpuueckie ypaBHEHUS U HEPABEHCTBA.
OOpatHble TpUTOHOMETpUYECKHE (PYHKIIUU: apKCUHYC, apKKOCHHYC, apPKTaHT€HC.

DYHKIUH , UX CBOICTBA U I'PaQUKH

@yukuuu. O6nacTe omnpeneneHuss ¥ MHOXKECTBO 3HAYeHMH; rpaduk (YHKIHMH, TOCTPOCHHE TpaHUKOB
(GyHKIUH, 3a1aHHBIX Pa3IMYHBIMU CIIOCOOaMHU.
CpoiictBa ¢QyHKknuM. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OIPAHUYEHHOCTb, HNEPHUOAUYHOCTD.
ITpomesxyTku Bo3pacTaHusl U yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbILIEE 3HAUCHMUS,
TOUKHU dKCTpeMyMa. ['paduyeckas nnrepnperanus. [Ipumeps! GyHKINOHATBHBIX 3aBUCUMOCTEHN B peabHBIX
nporeccax U SBICHUsAX. ApupMeTHuecKue onepanuu Hajx GyHKIUSIME.
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Crnoxnas pyHkuus (KoMrno3unus). [lonsamue o HenpepviHocmu GyHKYUU.
Oo6patublie pynkuuu. Ooacms onpeodenenuss u 001acmov 3Ha4eHUll 0OpamHo GYHKYUU.
I'paghux obpamnou hynxyuu.
CreneHnHble, MOKa3aTeJbHbIE, JorapupmMuyeckue
U TPUTOHOMETPHYeCKHe (PYHKIHH.
Oo0paTHble TpUTrOHOMeTpHYecKHe PYHKIUMN
Onpenenenus GyHKIUN, X CBOHCTBA U Tpa(UKH.
IIpeoOpa3oBanust rpaduxos. [lapamnenbHblii NEpeHOC, CUMMETPHS OTHOCUTEIBHO OCEH KOOpJAMHAT U
CUMMETpHUSl OTHOCUTEJIBHO Hauyaja KOOPIMHAT, CHMMETPHsI OTHOCUTEIBHO NPSAMOM Y = X, pacTsKEHUE U
C)KaTHe BJIOJIb OCEH KOOpAMHAT.
Ilpakmuueckue 3anamus
ITpumepbl 3aBUCHMOCTEH MEXIY IEPEMEHHBIMM B peEaJbHbIX IPOLECCaX M3 CMEXKHBIX JUCLHUIUIMH.
Onpenenenue ¢ynkumii. [locrpoenue u urenue rpadpukoB ¢ynkumii. ccnenoBanue ¢pynkunu. CBoHCTBa
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 rpaduku. ObpaTtHsie Tpuronomerpudeckue Gynkuuu. [IpeodbpazoBanus rpaduka GyHKIIHH.
I"apmonmnueckue xonebanus. [Ipuknaaneie 3aqaun.
IToka3zarenbHble, J0rapupMUUECKUe, TPUTOHOMETPUYECKUE YPABHEHUS U HEpaABeHCmEd.
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
ITocnenoBareabHocTH. CrIOCOOBI 33/1aHUS U CBOMCTBA YUCIIOBBIX [1OCIIEI0BATEILHOCTEH.
llouamue o npedene nocredosamenvnocmu. Cywecmeosanue npeoeia MOHOMOHHOU O02PAHUYEHHOU
nocnedosamenvrHocmu. CyMMHpPOBaHUE MoOcieoBaTeabHOCTeH. beckoHeuHo yObIBarolasi reoMeTpruyecKas
IIPOrpeccus U ee cymma.
IIpousBoanas. [Tonarue o mpou3BoAHON QYHKIMH, €€ TEOMETPUUECKUI 1 PU3NUECKUI CMBIC. Y paBHEHUE
KacaTenbHOW K Tpaduky QyHKkuuu. IIpow3BogHBIE CYMMBI, pa3HOCTH, IPOU3BEJCHHS, 4YacTHBIC.
ITpon3BoiHbIE OCHOBHBIX 3JIEMEHTapHbIX QyHKIM. [IpuMeHeHne npou3BoHON K MCCIeI0BAaHNUIO (PYHKIUIT
U TIOCTPOCHUIO TPaPUKOB. [Ipou3z600nvle 00pamuoll hyHKyuy u KOMRO3UYUuU GyHKYUU.
IIpumepsl UcrIoNb30BaHMs MPOU3BOAHOM JIJIsl HAXOXKJIEHUS HAWIYYLIErO PELICHHUS B NMPHUKJIAJHBIX 33Jadax.
Bropas npousBoiHas, ee reoMeTpUUecKUid U GU3NYECKUN CMBICI.
HaxoxxaeHue ckopocTy Juts Iporecca, 3alaHHoro (opMysoi U rpaduKkoM.
IlepBooOpa3nass u uHTerpaJ. [IpuMeHeHME ONpPENENICHHOTO WHTErpaja s HAXOXIACHUS IUIOLIAIN
KpuBoJuHelHo! Tpaneuuu. @opmyna Hetorona—IJleii6Huna. [lpumepsl npuMeHeHns: UHTErpaia B pU3MKe
U TEOMETPUH.
IlIpakmuueckue 3anamus
UYucnoBas Mocie10BaTebHOCTh, CIOCOOBI €€ 3a/1aHus, BBIUMCIICHUS WIEHOB MocienoBaTenbHocTu. [Ipeaen
1ocye10BaTelbHOCTH. beckoHeuHOo yObIBaroIias reoMeTpryecKas porpeccusi.
[Ipon3BoaHas: MEXaHUYECKUM U T€OMETPUUYECKUI CMBICI IIPOU3BOIHOM.
VYpaBHeHue KacarenbHOi B obOmem Buzae. [lpaBuna u  Qopmynsl auddepeHuupoBanus, Tabnuna
MIPOM3BOJIHBIX AIeMeHTapHbIX QyHKUMH. VccnenoBanue GyHKIUMU ¢ OMOIIBIO0 MTpon3BogHoN. Haxoxnenue
HauOOJIBIIEr0, HAUMEHBIIETO 3HAUYSHHSI U SKCTPEMAJIbHBIX 3HAYCHUN (YHKIINU.
Wnurerpan u nepBoobpasnHas. Teopema Hbrorona—IJleitOnuna. [IpumeHeHne uHTerpana 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 TMpHUEMBl HX peueHus (pa3ioKeHHe Ha MHOXKUTEIH, BBEJCHHE HOBBIX HEHU3BECTHBIX,
MOJICTAHOBKA, Ipa)UIeCcKuil METO).
HepaBencrBa. PannonanbHbie, UppalMOHAIBHBIE, TTOKA3aTEIbHbIE U MpUsOHOMempuiecKue HEpaBeHCTBA.
OCHOBHBIE IPUEMBI UX PELICHHUS.
HUcnonb3oBanue cBOiicTB U rpagpukoB (GyHKIUI NPH pellieHUW YPaBHEHHMH M HepaBeHCTB. Meton
MHTEpBAIOB. M300paXkeHne Ha KOOPAMHATHOM IMJIOCKOCTH MHOXKECTBA PELICHUN YpPaBHEHUN U HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.
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Ilpuknaonsie 3a0auu
[IpumeHeHne MaTeMaTHYECKMX METOJIOB JAJIsS PEIIEHUsl COJEpKaTelbHBIX 3a7ad M3 pa3iNdHbIX oOjacteid
HayKU U MPaKTUKHU.
WNHTtepnperanus pe3yspTara, yueT pealbHbIX OrpaHUYCHUI.
Ilpakmuueckue 3anamusn
Kopuu ypaBHenuii. PaBHOCHMIbHOCTH ypaBHeHUH. I[IpeoOpasoBanue ypaBHeHHd. OCHOBHBIC MPHUEMBI
pelIeHns ypaBHEHU. Permenre cucteM ypaBHEHUM.
Hcnonb3oBanue cBOMCTB U rpaduKoB (PYHKUUN AJIs pelICHUS] YpaBHEHUM U HEPABEHCTB.
KOMBHUHATOPHUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEM
DJieMeHTbl KOMOMHATOPUKH
OcHOBHBIE TTOHATHSI KOMOMHATOPUKHU. 3a/1a4ll Ha MOJICYET YKCJIa Pa3MEIECHUM, TePECTaHOBOK, COUECTAHUM.
Pemenne 3amau Ha mniepebop BapuantoB. dopmyna OmHoma Hrerorona. CpolicTBa OMHOMHHAIBHBIX
kodpunnentos. Tpeyronbuuk [lackas.
JJieMeHThI TEOPUH BEPOSITHOCTE
CoObITHE, BEPOSATHOCTh COOBITHS, CIOKEHUE W YMHOXKEHUE BEPOSITHOCTEH. [lonsamue o Hezagucumocmu
coovimuti. /[uckpemnas cuyyauHas 6eluyuHa, 3aKoH ee pacnpedenenusi. Hucnosvie xapakmepucmuxu
OucKkpemHoul cay4aunou eeaudunsl. Ilonamue o 3akone 601bwux yucer.
DJIeMEeHTBhI MATEMATHYECKON CTATHCTUKHU
[IpencraBienne naHHBIX (TaOIUIBI, JUATPAMMEL, TPA(UKH), 2eHEePANIbHASL COBOKYNHOCHb, 8bIOOPKA, CpedHee
apugpmemuueckoe, 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
YyenoBeUYecKor ku3HemearenbHocTH. [IpaBuna komOuHatopuku. Pemenne KOMOMHATOPHBIX —3ajad.
Pasmenienus, coueranus u nepectaHoBku. bunom Herorona u tpeyronsHuk Ilackans. Ipuknagnsie 3agaun.
Kitaccuueckoe omnpeneneHue BEpOSTHOCTH, CBOWCTBA BEpPOSITHOCTEH, TeOpeMa O CYMME BEpPOSTHOCTEH.
Beruucnenune BepositHocTed. [lpukitanneie 3amaun. IIpencraBineHue 4YMCIOBBIX JaHHBIX. lIpuknanHsie
3aJ1a4H.
IF'EOMETPUA
Ilpample u nnockocmu 6 npocmpancmee
B3aumHoe pacnonoxeHue AByX MNpsSMBIX B MpocTpaHCTBE. [lapamnenbHOCTh HpSIMOW U IIOCKOCTH.
[TapannensHOCTh MIOCKOCTEH. [lepneHauKyIsIpHOCTh NPSIMOM U MIOCKOCTH. [leprieHIuKyIsp 1 HaKJIOHHAs.
Yroa Mexay NpsAMOH U IJIOCKOCTBIO. JIByrpaHHBIN yroil. YToJl MeKy INIOCKOCTAMMU. [lepreHiuKynsapHOCTh
JBYX TIJIOCKOCTEH.
I'eomeTprueckue mnpeoOpa3oBaHUs IMPOCTPAHCTBA: MMAPAIIENbHBIA NEPEHOC, CHUMMETPHsI OTHOCUTEIIBHO
IIJIOCKOCTH.
[TapannensHoe npoextupoBanue. Ilnowads opmozonanvhol npoexyuu. 300paxkeHne MpoCTPaHCTBEHHBIX
dburyp.
MHOrorpaHHUKH
Bepuunsl, peOpa, rpaHd MHOTOTpaHHUKA. Paszsepmka. Muozocpannvle yenvi. Buinykivie MHO20SPAHHUKU.
Teopema Otinepa. lpuzma. [psmas u naxnonnas npusma. [pasmnpHas npusMma. [apanmnenenunen. Kyo.
[Mupamuna. IlpaBunbHas mnupamuaa. YcedeHHas mnupamuga. Tetpadap. Cummerpun B KyOe, B
napajuiesienunesie, B npusMe U nupamuie.
Ceuenus Ky0a, MPU3MBI U TUPAMUJIBI.
[Ipeacrarnenue o MpaBUILHBIX MHOTOTPAaHHUKAX (TETpadape, Ky0Oe, OKTadape, AoJeKadIpe U HKOcadape).
Tes1a ¥ IOBEPXHOCTH BpalleHUs
Hunmuaap w koHyc. YceueHHbIH KoHyc. OcHOBaHME, BBICOTa, OOKOBas TOBEPXHOCTh, OOpa3yroIas,
pa3BepTKka. OceBble CEUEHUS U CEUEHUs, TapajlIeIbHbIE OCHOBAHUIO.
ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.
HN3mepenus B reomeTpun
O6bem u ero m3mepenue. MHTerpanpHas dopmyna oobema. Dopmynbl o0bemMa Kybda, MPSMOYTOJIBHOTO
napajuiefienunena, npus3Mel, MuiuHApa. Dopmynsl oObeMa muUpaMmuabl U KoHyca. DOpMyIbl IIOMAAH

12



MOBEPXHOCTEH IWIMHPA U KoHyca. Popmynel 00beMa 1apa u miomanu cepsl. [logodue Ten. OTHOmEHUS
TJI01A el TOBEPXHOCTEH N 00bEMOB MOJOOHBIX TEJI.

KoopanHathl 1 BEeKTOPbI

[IpssmoyronbHas (gexkapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. Dopmyna pacCTOSHUS MEXAY IBYMs
TOUKaMU. YpaBHEHUS cPepbl, n10CKOCMU U NPAMOLL.
Bexktopsl. Moaynb BekTopa. PaBeHCTBO BEeKTOpOB. Cll0XKEHHE BEKTOPOB. Y MHOXKEHHE 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 1IocKocTe. [IepreHIuKymsap 1 HaKJIOHHAS K IUIOCKOCTH. YTOJI MEXKIY IIPSAMOM U IUIOCKOCTBIO. TeopeMbl
O B3aMMHOM DACIIOJIOXKCHHM MNPSAMOM M IUIOCKOCTH. Teopema o Tpex nepneHaukyispax. [IpusHaku u
CBOMCTBA IAapaJUICIbHBIX M IIEPIECHIUKYISPHBIX IIOCKOCTEW. PaccTosiHue OT TOYKHM O IUIOCKOCTH, OT
IIPSIMON 10 IJIOCKOCTH, PACCTOSIHUE MEXAY INIOCKOCTAMHU, MEKIY CKPEIMBAIOIIUMUCS NPSAMBIMH, MEXKIY
MIPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.
[TapannenbHoe NPOEKTUPOBAHME U €ro cBoicTBa. Teopema o0 niowaou OpMO2OHANLHOU NPOEKYUU
MHO20Y20bHUKA. B3aMMHOE pactionokeHue MpoCTpaHCTBEHHBIX GUTYP.
Paznuunble Buabl MHOrorpaHHukoB. Mx u3oOpaxenus. CeueHusi, pa3BepTKM MHOTOrpaHHUKOB. ITnomansb
MOBEpXHOCTU. Buasl cummerpuil B mnpoctpaHcTBe. CuUMMETpus Tel BpalleHUsT U MHOTOIPaHHHUKOB.
Brmaucnenue wiomaneid 1 00eMOB.
Bexkropsl. [leiicTBus ¢ BekTopamu. JlekapToBa cUCTeMa KOOPJIUHAT B MIPOCTPAHCTBE.
VYpaBHeHHE OKpPY)XHOCTH, cepbl, IIocKocTU. PaccTosHume Mexny Toukamu. JleiicTBUS C BEKTOpamu,
3aJlaHHBIMU KoopAuHataMu. CKalsipHOE NpPOM3BENCHHE BEKTOpPOB. BeKkTopHOe ypaBHEHHE NpPAMON U
I10cKOCTH. Mcronb30BaHne BEKTOPOB MIPH I0OKA3aTENbCTBE TEOPEM CTEPEOMETPHUH.

IIpumepHbIe TeMbl pedepaToB, HHAUBHAYAJIBHBIX IPOEKTOB

Ne Tembl

1 HCJ'IBIC " palluOHAJIbHBIC YHCJIA. I[eﬁCTBHTeHBHBIC qucia

2 | IlpubnukeHHble BEIYUCICHUS

3 KommiexkcHbie unciia

4 Crernenu

5 | Jlorapudmsl

6 | B3zaumHoe pacnonoxeHue NpsMbIX U MIIOCKOCTEN

7 | IapanaenbHOCTh MPSAMBIX U TIOCKOCTEH

8 | 'eomerpus EBxinna

9 | KomOuHaTopHbIe KOHCTPYKLIUU

10 | Yucno opOut

11 | KoopauHATHI U BEKTOPHI B IPOCTPAHCTBE

12 | CxanspHO€ MPOU3BEICHUE BEKTOPOB

13 | IleprieHAUKYASPHOCTD NPSIMBIX U MIIOCKOCTEM
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14

VYriel 1 BpamareabHOe ABUKEHUE

15 | TpuroHoMeTpu4ecKue onepannu
16 | Tpuronomerpuyeckue GyHKIHH
17 | Cummetpust GyHKIUN

18 | HenpepsiBHOCTH GyHKIUU

19 | Ilapamienenunensl U IPU3MBI
20 | I[Tupamuel

21 | Konyc

22 | IlpaBriibHBIC MHOTOTPAaHHUKH
23 | IlocaenoBaTeabHOCTH

24 | TlpousBoHas

25 | [lepBooOpa3zHas

26 | ®opmyna Teinopa

27 | Teopema HeroTona — Jleiibauia
28 | BeposarHocTb U e€ cBOMCTBa

29 | IloBTOpHBIE UCIIBITAHUS

30 | CnydaiiHas BeTMYMHA
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4. OFbEM YYEBHOWM JUCIHUAILJINHGLI B BUJE YYEFHOU PABOThHI

Buj yueOHoi1 padoThI Konuuecmeo
uacos
MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 465
O0s3aTesIbHAsE Ay IUTOPHAsA yueOHas1 Harpy3Ka (Bcero) 310

B TOM 4HUCJIC:

nabopaTtopHbie pabOThI -

IMPAKTUYCCKHUEC 3aHATHA -

KOHTPOJIbHBIE paOOTHI -

CamocrosiTesibHas pabora o0y4yaronierocst (Bcero) 155

Hrorosas arrecranus B hopMme sx3ameHa -
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5. TEMATUYECKH IIJIAH U COJAEP)KAHUE YYEBHOM JUCIUILIAHBI

«MATEMATHKA»
HaumenoBan | Coaep:xanue yueOHOro marepuaJa, jadopaTopHbie padoTbl U Bcero Kon
He pa3jes0oB u NPaKTHYeCKUe 3aHATHUS, CAMOCTOSITe/IbHAA padoTa ayAuT. | amanocrn
TeM o0yyaromuxcs, KypcoBasi padoTa (IpoeKT) BIX
pe3yabTar
OB
peanusanu
u
nporpamMm
bl
BOCIIMTAaHHU
A
1 2 3 4
Ixypc (1904.)
BBenenue 2
BBoanoe 1 O3HaKkOMIJIEHHUE C POJIBK0 MAaTEMAaTUKU B HAYKE U TEXHHUKE, 1
3aHATHE 5KOHOMHKE, HH()OPMALMOHHBIX TEXHOJIOTHAX U JIP 05
MPAKTUYECKOU IeATETbHOCTH.
IloBTOpEeHue |2 O3HakoOMJICHHE C LEJIAMH U 3aJa4aMU U3yUeHUS 1 JIP 05
MaTeMaTHKu npu ocBoenuu npopeccuu CIIO.
Pazpean 1. Pa3Burue noHATHSA 0 YUCIE 14
1 2
Lenpie u parmoHaNIbHBIC YUCIIA. JIP 05
Tema 1.1.
Apudmernuec 2 2
KHe 1eiiCTBHS Hppaumnonansusle yncia. JIeHCTBUTEIbHBIE YHCIIA JIP 05
HA/l YMCJIAMH.
CamocrositesibHas padora o0y4yarommxcs. Hanucanue 3
pedepara «HenpepbiBHBIE P00
1 I 2 JIP 05
PpUOINKEHHBIE BEIYUCIICHUS
Temal2. Haxosk/ieHne orpentHocTei Beaucienuii (abComoTHON u 2 JIP 05
Mpubauxénn OTHOCUTEJILHOM).
bI¢ 3HaYCHMHA | CamocTosiTe1bHAsA padora o0y4yarommxcsi. CocTaBuTh H 4
BEJINYUH peluTh NpuMepbl HA «OKpYIJIeHHE YU eI ¢ TOYHOCTBIO».
1 YT0 Tak0o€ KOMIUIEKCHOE YHUCIIO. 2 JIP 09
2 Brrunciienuss ¢ KOMIJIEKCHBIMU YUCIIAMU. 2 JIP 09
Tema 1.3. 3 Boluucienus ¢ KOMIUJIEKCHBIMU YUCIaMHU. 1 JIP 09
Kommuiekcusl | 4 Kontponbnas padota Nel o reme «ITonstue o uncmuey. 1 JIP 07
e yucJa
CamocrositesibHas padora o0yuarommuxcs. Hanucanue 4
pedepara «Mcropusi pa3sBUTHS YHCeID).
Paznea 2. KopHn, crenenn, jorapugmsi 42
1 | Yto MBI 3HAEM O CTETICHSIX. 2 JIP 09
2 | Kopenb N—oii cTeneHu U ero cBOICTBA. 4 JIP 09
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CTeneHp ¢ palMoOHATBHEIM TTOKa3aTeIeM 4 JIP 09
Tema 2.1.
N WppanmonanbHble ypaBHEHUS 4 JIP 09
Kopennb N —oii ppatt P
CTeleHH. _ 1
Pemenue ypaBHeHUI. JIP 09
ITonsTue
cremctin CamocrostenbHas pabota «O000IICHHE TOHATHSI CTEIICHU U 1 JIP 07
KOpHSI N-Oi CTEIEHU»
CamocrosiTesibHast paboTa o0yyaromuxcs. Pemenne
HPPALHOHAIBHBIX YPABHEHUH U3 TUAAKTHYECKOT 0 6
MarTepuaJa.
[Toka3zarenbHast QyHKIHS 2 JIP 05
Tema 2.2.
[TokazarenbHble ypaBHEHUS 4 JIP 05
IHoka3zaTenbH
ast GyHKuHs [TokazarenbHbIE HEPABEHCTBA 4 JIP 05
[ToaroroBka Kk KOHTPOJILHOM paboTe 1 JIP 07
KonrtponsHast pabora Ne 2 «IlokazarenbHble ypaBHEHHS U 1 JIP 07
HEpPaBEHCTBA»
CamocrosiTe1bHast padoTa o0yqarommxces. CocraBieHue 6
cIpaBo4YHOro Mmarepuaia no reme «lloka3zareabHas
byHxumus.
Tema 2.3. ITonsTue norapudma U X CBONCTBA. 2 JIP 09
Jlorapupmuy
ecKast Jlorapumuueckas QyHKIU. 2 JIP 09
byHkuus
Jlorapumuyeckue ypaBHEHHS. 4 JIP 09
Jlorapu(muueckre HEpaBEeHCTBA. 4 JIP 09
IToaroroBka k KOHTPOJIBHOM padoOTE. 1 JIP 07
KonTponbHas padota Ne 3 «Jlorapupmudeckue ypaBHEHUS 1 JIP 07
1 HEPAaBEHCTBa»
CamocrtosiTesibHas pabora o0yuyarommxcs : H3ydyenue 8
TeMbl «HaTtypaabHble JJorapupmen
Paspean 3. IIpsimble ¥ I0CKOCTH B IPOCTPAHCTBE 28
Tema 3.1. [TapannenpHOCTH NPSAMBIX, NPSIMOM U IIIIOCKOCTH 2 JIP 05
IHapaniaeabHo
CTh NIPSAMOii U B3anMHOe pacnosnokeHue NpsMbIX B IIPOCTPAHCTBE. YTOI 4 JIP 05
HHJ:)%CTK%CHTCP;ge MEXy IBYMSI IPSIMBIMHU.
pocTp [TapauienbHOCTB TUIOCKOCTEN. 2 JIP 05
Terparap u nmapannenenumnen. 2 JIP 05
ITonroroBka k KOHTPOJIBHOU pabOTE. 2 JIP 05
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KonTposbnas padora Ne 4 «[TapannenbHOCTh NPAMBIX U 1 JIP 07
IJIOCKOCTE.
CamocrosiTesibHast padoTa 00y4AIOIIMXCH . H3TOTOBJICHHE 8
MO/ eJIei.
Tema 3.2. IlepneHIUKyYIAPHOCTD NPSMOU U IIIOCKOCTH. 4 JIP 05
Ilepnenaukya I v -
SIPHOCT epIEHANKYJISpP U HAaKJIIOHHBIE. YTOJI MEXIy OIpAMOH U 4 JIP 05
npsAMoii u IJIOCKOCTBIO.
IVIOCKOCTH B o I -
IIPOCTPAHCTBeE JIByrpaHHbIi yroii. IIeprneHIuKyaspHOCTb IIOCKOCTEH. 4 JIP 05
ITonroroBka k KOHTPOJIBHOU pabOTE. 2 JIP 07
KonTposbnas padora No5 «IleprieHauKynsipHOCTD MPSAMON U 1 JIP 07
IJIOCKOCTHU B IIPOCTPAHCTBE
CamocrosiTe1bHas padoTa 00y4arONIMXCH : 8
U3roTOBJICHUE MoJjeeil.
Paszpnen 4. KoopanHaTtel 1 BEeKTOPBI 10
Tema 4.1. [Tonsarue BekTopa B mpocTpancTBe. Cll0KEeHHE U BBIYMTAHUE 2 JIP 09
BekTophl B BEKTOPOB. YMHOXKEHHE BEKTOPA Ha YUCIIO.
NPOCTPAHCTBE
' KomnnanapHbie BEKTOPBI. 2 JIP 09
CamocrosiTesibHas pabora odyuyarommxcsi: U3ydyenue
TeMbl «Pa3i10:keHne BeKTOpPa 110 TPeM HeKOMILIAHAPHBIM 6
BeKTOpam» (patoTa no y4eGHUKY)
Tema 4.2. Koopaunats! Touku. KoopauHatel BekTopa. 2 JIP 05
Merton
KOOpIMHAT B CkansipHoe nipousBeieHue. Pemenue 3anay Ha 1eUCTBUS C JIP 05
NPOCTPAHCTBE .
P p BEKTOpaMH, KOOPJUHATHBIN METO, IPUMEHEHHE BEKTOPOB 2
JUISL BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSHUM.
[ToaroroBka Kk KOHTPOJIBLHOU paboTe 1 JIP 07
KontponbHas pabora Ne 6 «BekTopsl B IpoCTpaHCTBE. 1 JIP 07
MeTto1 KOOpAMHAT B IPOCTPAHCTBEY.
CamocrosiTesqibHasi padoTa o0yyamommxcsi: padora mo 5
y4eOHHMKY, HanMcaHue pedepara «BekTopsl B pU3NKe»
Pazgean 5. OCHOBBI TPUTOHOMETPHH 14
Tema 5.1. Pannannas mepa yria. Yroia noBopora. 2 JIP 05
OcHoBHBIE 5
NOHATHS 3aBUCUMOCTB MEXAY TPUTOHOMETPUUECKUMHU (PYHKIUSMH JIP 05
TPUTOHOMET
p e p OJIHOT'O MTOT'O )K€ apryMEHTa.
CamocrosiTesibHas paboTa o0y4yarommxcs : padora mo 6

y4eOHUKY, HanucaHue pegepara «O NPOUCXOKICHUT
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CIMHHULl H3MEPCHUHA YIJIOB).

Tema 5.2. TpUrOHOMETPUYECKUE OTICPALIHH. 4 JIP 05
OcHoBHbIE
TPUTOHOMETP [IpeobpazoBaHye TPUTOHOMETPHUUECKUX BBHIPAKCHHM. 4 JIP 05
HYecKue
TOKAECTBA =
o [TonroroBka K KOHTPOJIBHOHN padoTe. 1 JIP 07
Konrponsnas pabora Ne7 «OcHOBHBIE 1 1P 07
TPUTOHOMETPUUECKUE TOKIECTBA»
CamocrosiTesibHas padora odyuarommxcs. Opopmiaenune
JIMYHOTO CIPaBOYHHUKA (popMyJI, HanMcaHue pedeparta 6
«M3 HCTOPUM TPUTOHOMETPHUM».
20
Pa3znea 6. @OyHKUIUHN U TpaduKu
Tema 6.1. O030p 00mMX MOHATUH QyHKIUH. O0IaCTh ONPENCICHUS U 2 JIP 05
MHOYECTBO 3HaUCHUH (QyHKIMH.
DyHKIUH.
3;:’:32;‘ Onpenenenue rpaduka QyHKIpH. PasuaHbie cmocoOb! 2 JIP 05
pynxkuun 3aganuii GyHKuuu. [ToHsTHE O HEMPEPHIBHOCTH (DYHKIIHUH.
CamocrosiTesibHas padora odyuawimuxcs. Hanucanue
pedeparoB «McTopusi BOSHUKHOBEHHS OHATHSA 4
GyHKIHN».
Tema 6.2, Tpuronomerpuueckue GyHKIUU, UX TpadUKU U CBOMCTBA JIP 05
Tpuronomerp y =CosX 6
HyecKue .
$yHkunn y =sinx
y =19x
y = Ctgx
MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTh, OTPAHHUYECHHOCTD, 2 JIP 05
nepuon4YHoCTb. [IpoMexxyTku Bo3pacTaHuss U yObIBaHMA,
HauOoJblllee W HauMeHblllee 3Ha4eHHs] (QyHKUMU. Touku
JKCTpEMyMa
Cxema uccnenoBanus QyHKIHH. 2 JIP 05
IIpeoOpa3oBanust GyHKUMHU U JEHCTBUS HAJl HUMU. 4 JIP 05
ITonroToBka K KOHTPOJIBHOU paboTe 1 JIP 07
Kontponbnas padota Ne 8 «CBoycTBa (pyHKIMM U HX 1 JIP 07
rpaduKm»
CamocrosiTesibHast padoTa 00y4alOIIMXCH : IOCTPOCHHE
rpagpukoB GpyHKUMH IIyTeM NPeodPa30BaAHUA 6
Pa3zpnen 7. KomOunHaTopuka 10
Tema 7.1. KomMmOnHaTopHBIE KOHCTPYKIUU. 2 JIP 09
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TonsTns 2 [TpaBmiTa KOMOMHATOPHKH. 2 JIP 09
KOMOUHATOPH
KH
3 Ywucno opOwur. 1 JIP 09
4 [TpoBepounas padora «IIpaBuina KOMOMHATOPUKID). 1 JIP 07
Tema 7.2. 1 Osznakomienue ¢ omHOMOM HprOTOHA. 2 JIP 09
bunom
Hooronau |2 Tpeyronpuuk [Tackans. 1 JIP 09
TPEYroJILHUK
acka 3 [TpoBepounas pabota «buHom HeioTOHA M TPEyrOIBHUK 1 JIP 07
[Tackansa»
4 CamocrosiTesibHasA padoTa 00yYaKOIIUXCS : HANIMCAHUE
pedepara « 3 ucTopuu KOMOUHATOPUKHY, COCTABJIEHHE 5

KPOCCBOP/0B «KKOMOMHATOPHUKAY.

Il kype (120 u.)
Paznen B. Tpuronomerpuyeckue ypaBHeHUsl 1 HEPABEHCTBA 12
Tema 8.1 1 ApKcuHYC, apKKOCUHYC, ApKTaHI'€HC, aPKKOTaHT€HC 2 JIP 05
Tpuronomerp — >
HYecKue 2 [Ipocreiine TPUrOHOMETPUUECKUE YPABHEHUS JIP 05
YPABHEHHSA U
HepaBeHCTBa
3 IIpocreiilre TPUroHOMETPUYECKUE HEPABEHCTBA 2 JIP 05
4 PelreHne TpUroHOMETPUYECKUX YPABHEHUN U HEPABEHCTB 4 JIP 05
5 ITonroToBka Kk KOHTPOJIBHON paboTe 1 JIP 07
6 KonrtponsHas pabora Ne9 « Tpuronomerpuueckue 1 JIP 07
YPABHEHHA »
7 CamocrosiTesbHas padora odyyawimuxcs. Hanucanue 4
pedepara «UcTopuyecKkue CBeACHUsSI TPUTOHOMETPUM.
Pa3zpnen 9. MHOrorpaHHUKHU M KpyIJible TeJ1a 38
Tema 9.1. 1 MHororpanHuKku. DJIEMEHTbl MHOTOTpaHHUKA. Pa3BépTKa. 5 JIP 05
Mmuororpann MHororpaHssl€ yIiibl. BellTyKiible MHOTOTPaHHHUKH.
HKHU
2 IIpusma. IIpsamast, HaKJIOHHAs, IPaBUIIbHAS IIPU3MA. 5 JIP 05
[Mapannenenunen. Ky6.
3 IIupamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamMuia. 5 JIP 05
Tetpasrap.
4 Cummerpus B KyOe, napajenenurnene, npusmMe u 2 JIP 05
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nupamuie. CedeHus Kyda, IPU3MbL, TUPAMHU/IBI.

[IpaBriIbHBIE MHOTOI'PaHHUKH. 2 JIP 05
[TonroroBka K KOHTPOJIBHON paboTe 1 JIP 07
Kontponsnas padora NelO «Ilnomaau moBepxHocTen 1 JIP 07
MHOTOT'PaHHHKOB)
CamocrosiTesibHast paboTa 00y4arOIIMXCH.
H3roroBiienne Moiesieil M BbIYUCIeHHE TIOIAIH 4
MOBEPXHOCTH MHOTOTPAHHUKOB.

Tema 9.2. Hunuuap. Cedenus MUIAHIIPA. 4 JIP 05

Tena _

BpallleHUus Konyc. Yceuennsiii konyc. CeueHust KOHyca. 4 JIP 05
[Tap u chepa. Ceuenus mapa. KacarenbHast mIOCKOCTb K 4 JIP 05
chepe.
[ToaroroBka K KOHTPOJILHOM paboTe 1 JIP 07
KonTponbnas padora Ne 11 «[Inomaay moBepXxHOCTeH Ten 1 JIP 07
BpAIlICHUs»
CamocrosiTesibHas padoTa 00yyaromuxcs. 4
H3roroBiieHne Moaesaed U BbIYMCJIEHHE TJIOIAAN
MOBEPXHOCTH TeJI BpaIlleHHs.

Tema 9.3. O0béM 1 ero n3mepenne. OObEM KyOa 1 IPSIMOYTOIBHOTO 5 JIP 09

O0BeMBI Tel NapajuieenuIea.

O06BéM npusmbl. O0BEM HUIIHUHAPA. 4 JIP 09
O0BEM nupaMuIbl U KOHYCA. 2 JIP 09
OO0BéM apa ¥ Iomaas cepsl. 2 JIP 09
[ToaroroBka Kk KOHTPOJIBHOU padoTe. 1 JIP 07
KontponbHast pabota Ne 12«O0beMbI TEI». 1 JIP 07
CamocrositeqbHas padora. [IpoexkTHas pabGora nmo Teme: 12
«Tena Bpamenus B 6bITy. Tesia BpalieHusi B TeXHHKe.
Tesa BpaleHust B apXUTEKType».

Pazpnean 10. Hauyana matemaTnueckoro anajaimusa 40

Tema 10.1. Croco0s! 3aJjaH1s ¥ CBOMCTBA YHCIOBBIX 5 JIP 09

Ipoussoanas IIOCJIEZ0BATENBHOCTEN. .

[TonsTHe o mpenee Nocaea0BaTeENbHOCTH, O IPEEIIe 2 JIP 09
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byHKIIIN.

3 [TonsiTue mpou3BogHOM PyHKITMU. MexaHn4ecKuit 1 5 JIP 09
TC€OMETPUYCCKUIN CMBICIT.
4 [IpaBuna guddepennupoBanus, TaOIUIIA TPOU3BOTHBIX 4 JIP 09
AJIEMEHTAPHBIX () YHKIIHA.
5 [Tpou3BoHas CIIOKHOHN (HYHKIIUH. 4 JIP 09
6 [Ipoun3BoiHAS TPUTOHOMETPHYECKUX (PYHKITHH. 4 JIP 09
7 Pemenue 3anau. 1 JIP 09
8 CamocrositenbHas pabota «[IpousBoaHas U mpaBuiIa 1 JIP 07
mQepeHITMPOBAHUS.
9 CamocrosiTesibHas padora odyyawiuxcs. CocraBiienue 4
KpoccBopaa «IIpousBogHasn».
Tema 10.2. 1 [IpumeHneHust HeNpepbIBHOCTU 2 JIP 05
IIpumenenus
HenpephLIBHOC | 2 KacarenpHast k rpaduky QyHKIHH 2 JIP 05
™
MpOMSBOLHON 173 [Tpon3BoaHast PU3UKU U TEXHUKH 2 JIP 05
4 [Tpu3nak Bo3pactanus (yObiBaHUs) PyHKINUN 2 JIP 05
5 Kputnueckue Touku QyHKIIMHU, MAKCUMYMbl 1 MUHUMYMBI 2 JIP 05
6 [Ipumepsl npuMeHEeHMs MPOU3BOIHOM K HCCIIE0BAHUIO 4 JIP 05
¢yukun. [Ipuknaanslie 3a1a4n.
7 Haubonbiiee u HauMeHblIee 3HaYeHNUs (PYHKINU. 4 JIP 05
8 [ToaroroBka Kk KOHTPOILHOM padoTe 1 JIP 07
9 Kontponsnas padora Nel3 «IIpousBoanas u ee 1 JIP 07
NpUMeHEeHHe».
10 CamocrosiTesbHast padora odyuarommxcsa. CocraBienune 8
Ta0JIMIbI A/ CIPABOYHOI0 MaTepuaJa.
Paznen 11. HNuTerpan u ero npuMeHeHue 22
Tema 11.1. 1 [TonsiTue o mepBooOpa3HON. Brrunciaenue nepBooOpa3Hoit 4 JIP 09
IlepBooOpa3un JUTSI TaHHOU (DYHKITHH.
ast
2 OcHOBHBIE CBOHCTBA MEPBOOOPA3HOM. 2 JIP 09
3 Tpu mpaBuiia HaX0X/1€HUS IEPBOOOPA3HBIX. 4 JIP 09
4 Pemenue 3anau. 1 JIP 07
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CamocrostensHas pabota «IlepBooOpazHas u mpaBuiIa 1 JIP 07
UHTETPUPOBAHUSY.
CamocTrosiTesqibHasi padora o0yyawmmxcs. Hanucanme 6
pedepaToB M0 HCTOPHHU CO3TAHUS HHTETPAJIBLHOIO
HCYMCIICHHS.
Tema 11.2. [Tnomanb KPUBOJIMHEWHOMN TPaICIIHH. 2 JIP 09
HuTerpan =
Nuterpan. ®opmyna Herorona-Jleitonuiia. 4 JIP 09
[IpumeHneHnne uHTEerpasia B PU3NKE U TEXHUKE, TEOMETPHH. 2 JIP 09
[ToaroroBka K KOHTPOJILHOM paboTe. 1 JIP 07
Kontponsnas padora Ne 14 «IlepBoobpa3Hast GpyHKIIUH. 1 JIP 07
HnTerpam».
CamocrositebHas padora. Hanucanue pedepara o 7
Hrniorone u Jleiionuue
Pazgea 12. JIEMEHTbI TEOPUU BEPOATHOCTH M MATEMATHYECKOHN 12
CTATUCTUKHU
Tema 12.1. Kraccudeckoe omnpeenenue BeposiTHOCTU. [Ipumepbl 5 JIP 09
DJIeMEeHThI BBIUHCIICHHS BEPOSITHOCTEH.
TeopuH
BEpoOTHOCTEN IlonsaTHe 0 HE3aBUCHUMOCTHU COOBITHI, CBOMCTBA 5 JIP 09
BEPOATHOCTH.
CrnoxeHue ¥ yMHOXKXEHHUE BEPOSTHOCTEH. 2 JIP 09
JuckperHas ciaydaiiHas BeIMUYMHA. 3aKOH pacTpeIeICHUs 1 JIP 09
YHUCJIOBBIE XapPAKTEPUCTUKN AUCKPETHOM CIIydaliHOU 2
BEJINYMHBI.
Pemenue 3a1a4y Ha BEIYMCIIEHUE BEPOSITHOCTEN COOBITHH. 4 JIP 09
CamocrosiTesibHas padora o0yyarommxcsi. Hanucanune 8
pedepaToB 00 HCTOPHUH BOZHUKHOBEHHUSI TEOPHH
BEPOATHOCTEH
Paznea 13. YpaBHeHHUsI U HEPaBEeHCTBA 32
Tema 13.1. PaBHOCUIIBHOCTH YpaBHEHHI, HEPABEHCTB, CUCTEM. 2 JIP 09
YpaBHeHnus u
CHCTEMBI Hcnonb3oBanne CBOMCTB U Tpa)MKOB (DYHKIMH JJIs JIP 09
YPaBHeHHH peieHus ypaBHeHui. [loBTopeHrne OCHOBHBIX IPUEMOB 2
pELIEHUs CUCTEM.
Pemenne nokazarenbHbIX U JOrapu(MUUECKUX ypaBHEHUI 5 JIP 09
10 U3BECTHBIM AJITOPUTMAM.
Pemenuie paiiioHaabHbIX, HPPALMOHATBHBIX, 4 JIP 09

II0KA3aTEeJIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUHN U
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CHCTEM
S Pewrenne ypaBHEeHUN ¢ IPUMEHEHUEM IPUEMOB 2 JIP 09
(moscTaHOBKH, TpadUIECKOTO METO/IA).
6 Pemenue ypaBnenui 4 JIP 07
7 CamocrosT. padora: penieHHe ynpa:kKHeHHi U3 6
AUAAKTHYECKOT0 MaTepuaJia
Tema 13.2. 1 PannonanbHble ¥ MppallMOHAIbHBIE HEPABEHCTBA. 2 JIP 05
HepaBencrBa
U CHUCTeMbI | 2 Pemenne nmokazarenbHBIX U JOrapu(PMHUUECKUX HEPABEHCTB 4 JIP 05
HEPABEHCTB C
ABYMst 10 U3BECTHBIM AJITOPUTMaM
nepeMeHHbIM
| 3 Meroa untepBajioB. MeTo1 MpOMEXYTKOB. 4 JIP 05
4 O3HakoMJIeHHE C OOIMMH BOIIPOCAMU PEIIEHUS] HEPABEHCTB JIP 05
Y UCTOJIb30BaHUE CBOWCTB U IpauKOB (PYHKIUI NpU 2
pelIeHNY HEPABEHCTB.
5 [ToaroroBka Kk KOHTPOJIBHOM padoTe. 2 JIP 07
6 KonTponbnas padora Ne 15 «YpaBHEeHUS U HEPABEHCTBAY. 2 JIP 07
7 Camocrosit.padora. Pemienue ynpakHeHud u3 7
AUAAKTHYECKOI0 MaTepHaJia
Paspen 14 IMoBTOpEeHHEe Bcero Kypca 14
Tema 14.1. 1 | JleficTBUTENbHBIC YHCIIA. JIP 05
Auiredpa u 2
HayYaJja
aHaJaM3a
2 | ToxaecTBeHHBIE IPEOOPA3OBAHMSL. 2 JIP 05
3 OyHKIUU. 2 JIP 05
4 | YpaBHEeHMs, HEPAaBEHCTBA, CHCTEMbl YPaBHEHUH U 5 JIP 05
HEPABEHCTB
5 | IlpousBoaHasi, nepBooOpa3Hasi, UHTErpail U UX MPUMEHEHHS 2 JIP 05
Tema 14.2. 1 | MHororpanHUKH 1 JIP 05
I'eomerpus
2 | Tena BpameHus 1 JIP 05
3 | O0bemsI Ten 1 JIP 05
HToroBast KOHTposIbHAs paboTta Ne 16 1 JIP 07
Bcero 465(310+155)

24




6. XAPAKTEPUCTUKA OCHOBHbBIX BUJ1OB JEATEJIBHOCTH

Conep:kanue o0yueHust

OcHOBHbIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

BBenenue

O3HaKOMJICHHE C POJIBIO MAaTEMaTHKH B HAYKE, TEXHUKE, SKOHOMHUKE,
MH(POPMAIIMOHHBIX TEXHOJIOTUAX U IPAKTUYECKOHN ESTETbHOCTH.
O3HaKOMIICHHE C [ENSIMH U 3a]ja4aMi U3y4eHUs] MAaTEMaTUKU IPU
OCBOCHMHU Ipodeccuu.

AJITEBPA

Pa3BuTue noHATHS O
qucje

Brimonnenue apupmernyeckux NEMCTBUN HaA YHCIAaMM, COYeTas YCTHBIE H
NUCbMEHHBIE IpueMbl. HaxoxneHue npuOJIMKEHHBIX 3HAUYEHUI BEIUYUH U
MOTPEIIHOCTeH BBIUKCICHUH (aOCONIOTHOW ¥ OTHOCUTEIIBHON), CpaBHCHHE
YUCIOBBIX BbIpakeHMH. HaxoxnaeHue omumb0OK B IpeoOpa3oBaHUAX U
BBIYHUCIIEHUSIX (OTHOCUTCS KO BCEM IYHKTAaM IIPOIPaMMBl)

Kophnu, crenenn,
Jorapugmsi

O3HakoMJICHHUE C TOHATHEM KOpPHS N- CTENEHH, CBOWCTBAMH DPAJUKAIOB U
MpaBWaMu CpaBHEHUS KOpHEH. DopMynupoBaHHE ONPEAECIECHUS KOPHA U
CBOWCTB KOpHEHl. BblunclieHHMe W CpaBHEHHE KOPHEH, BBIIOJHEHUE MPUKUIKU
3HaueHus KopHA. I[IpeoOpa3oBaHue YHMCIOBBIX U OYKBEHHBIX BBIPAXKEHUU,
COJIep>KalllNX paguKaiabl. BeIMOIHEHHE pacyeToB Mo (GopMmyiam, CoAep KalluM
paJIMKaITbI, OCYIIECTBIISISI HEOOXOUMEBIC ITOJACTAHOBKH U TIPEOOpa3OBaHUS.
OnpeneneHre paBHOCUIBHOCTH  BBIpAXEHUM C  paaukaiamu. PemieHue
HWPPALUOHAIIBHBIX YPABHEHHUI.

O3HaKOMIJICHHE C IOHITHEM CTEIIEHH C JCHCTBUTEIBHBIM ITOKA3aTeJIeM.
HaxoxaeHne  3HAYSHWH  CTENEHW, HCIOJIB3Ysd TPH  HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIE CPEJICTBA. 3alKMCBhIBAHME KOpPHSA N-i CTENEHW B BUAE
CTENEHU C APOOHBIM MOKA3aTEIEM U HA000POT.

DopmyIMPOBAHUE CBOMCTB CTENEHEN. Bbluncienne crenesen ¢ paiuoHalbHbIM
MOKa3aTeJIeM, BBIOJIHEHUE MPUKUIKHA 3HAYCHHS CTEIICHU, CPABHEHHE CTEIICHEH.
[Ipeobpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPRKEHUM, COJIEPKAIINX CTEMEHH,
IIPUMEHSSI CBOWCTBA. Pemenne noka3arenpHbIX ypaBHEHUN.

O3HakoMIJIEHHE C TPUMEHEHUEM KOPHEH M CTENEeHE! MPU BBIYMCICHUH CPEIHUX,
JIEJICHUH OTpE3Ka B «30JI0TOM CE€YeHUH». PelleHue NpUKIaaHbIX 3a7ad Ha
CJIO’KHBIE NIPOLICHTHI

IIpeoOpa3oBanue
ajredpanvecKux
BbIPaKEHH .

Boinonnenue npeoOpa3oBaHuil BbIpaXKeHHUM, MpUMeHEeHUe (popMyi, CBA3aHHBIX
co cBoiicTBaMu crerneHel u jorapudmos. OnpeneneHre o0aacTu AOMYCTUMBIX
3HaUEHUN JIOrapu(MHUUECKOro BbIpakeHUs. PerieHue sorapupMuyecKux
ypaBHEHUH

OcHoOBBI TPUTOHOMETPHU

OcHOBHBIC TOHATHSA

N3yueHne paaumaHHOrO METOJla M3MEPEHHUs YIJIOB BpALIEHUS M HUX CBSI3H C
rpamgycHoi Mepoil. M3o0pakeHwe yrioB BpalleHHs Ha OKPYKHOCTH,
COOTHECEHHE BEIMYMHBI yIyla C €ro pacnojioxkeHueM. DopmyaupoBaHUe
orpeseNieHuil TPUTOHOMETPUYECKUX (YHKIUI JUIsl YIJIOB MOBOPOTa M OCTPBIX
YTJI0OB MPSIMOYTOJILHOTO TPEYTOJIbHUKA U OOBSICHEHHE WX B3aUMOCBSI3U

OcHoBHbIE [IpumeHeHre OCHOBHBIX TPUTOHOMETPHUYECKHX TOXAECTB JUIsl BBIYUCIICHUS
TPUTOHOMETPHYEeCKHUe 3HaYeHUH TPUTOHOMETPUUECKUX (DYHKIIMIA 1O OJTHON M3 HUX
TOK/AeCTBA
IIpeoOpa3oBanue N3ydyeHne oCHOBHBIX (POPMYJ TPUTOHOMETPUU: (POPMYIIBI CIOKEHHS, YIBOCHHUS,
NpocTeHIuX npeoOpa3oBaHusi CyMMbl TPUTOHOMETPUYECKMX (YHKIMHA B MpPOU3BEACHUE U
TPUTOHOMETPUYECKUX MPOU3BEACHUA B CYMMY M TPUMEHEHUE TMPU BbIUMCICHUM 3HAYEHUS
BbIpaKeHN I TPUTOHOMETPUUECKOTO BBIPAXKEHUSI U YIIPOLLIEHUS €TO.
O3HaKOMJIEHHE CO CBOMCTBAMHM CUMMETPHUH TOUYEK HA €IMHUYHON OKPYKHOCTH U
MIPUMEHEHHE UX JUIsl BBIBOAA (hOPMYI IPUBEACHUS
IIpocreiimme Pemenne mno ¢QopmynaM u TPUTOHOMETPUYECKOMY KpPYTy MNPOCTEHIINX
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TPUTOHOMETPHYeCKHUe
YPABHEHHHA H
Hepagencmea

TPUTOHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne oOIIMX METOIOB PEIICHUs YPAaBHCHHH (MPUBEICHHUE K TUHEHHOMY,
KBaJIpaTHOMY, METOJl Pa3JI0XKEHUS Ha MHOXXMUTEJIH, 3aMEHbI IIEPEMEHHON) MpHU
pElIeHUH TPUTOHOMETPUYECKUX YPaBHEHUH.

YMeHHne oTMeyaTb Ha Kpyre peEIIeHUs IIPOCTEHUINUX TPUTOHOMETPUYECKUX
HEPaBEHCTB

APpKCHHYC, aDKKOCHHYC,
aApKTaHIeHC Yucia

O3HaKoOMJICHHE C TIOHATHEM OOpPATHBIX TPUTOHOMETPUYECKUX (PYHKITHIL.
W3yyeHne ompeneneHuid apKCHHYyca, apKKOCHHYCa, apKTaHTeHCa 4YucIa,
(dbopmynupoBaHue UX, U300paKEHHE HA €AMHUYHON OKPYKHOCTH, MPUMEHEHHE
IIpU peIICHUN YPaBHEHUHN

DYHKIUH, UX CBOICTBA U rPauKH

®yukuuu. Ilonsitue o
HENpPepPbIBHOCTH
(pyHkuum.

O3HakOMJIEHHE C MOHATUEM MEPEMEHHOW, MpPUMEpPaMH 3aBUCHUMOCTEH MEXAy
IIEPEMEHHBIMH.

O3HakoMJIEHHE C MOHATHEM TpaduKa, ONpeNeIeHUue MPUHAIIC)KHOCTH TOYKH
rpaduxy pynkuu. Onpezaenenue no Gopmysie npocreieil 3aBUCUMOCTH, BHIA
ee rpaduka. Beipaxxenue 1mo gopmyse ogHON IEpeMEHHOM depe3 Ipyrue.
O3nakomiieHHE ¢ orpenesneHueM GpyHkuu, GopmyiaupoBanue ero. Haxoxnenue
00J1acTH onpeAeNeHus U 00JIaCTH 3HAYCHUH PYHKINU

CaoiicTBa (PyHKIMH.
I'padpuyeckasi uuTep-
nperanus. [Ipumepsl
(pyHKIIHOHAJIBHBIX 3a-
BHCUMOCTEH B peajibHbIX
npoueccax U siBJeHUusSIX

O3HakomJieHHE € MpUMepaMu (YHKIMOHAJIBHBIX 3aBUCHUMOCTEH B peabHBIX
IpoLeccax U3 CMEXHBIX IUCHUIUIMH.

O3HakOMJICHME C JIOKa3aTEbHBIMU PACCYXACHUSIMH HEKOTOPBIX CBOMCTB
JTMHEHHOW W KBaJpaTHYHOW (DYHKIMA, MPOBEACHUE HMCCICIOBAHUS JMHEHHOH,
KYCOUYHO-TTUHEIHOU, IPOOHO-ITMHEWHON U KBaIpaTUYHON (YHKIIHH, TOCTPOCHHE
ux rtpadukoB. Iloctpoenme u urenwe rpadukoB ¢yakmuii. MccnenoBanue
¢ynkuuu. CocraBieHue BUI0B GYHKLUH 110 JaHHOMY YCIIOBHIO, pEILIEHHE 3a/1a4
Ha 9KcTpeMyM. Beimonnenue npeobpa3zoBanuii rpaduka GyHKIHH

OoOpaTHbie pyHKIMHN

Wzyuenune nowsamus obpammuou gynxyuu, ONpenelieHue BUIAa U nocmpoenue
epaghuka obpammuou @QYHKYUU, HAXoMCcOoeHue ee obaacmu onpeoeieHus U
obnacmu 3uauenuti. [lpuMeHeHHe CBOMCTB (yHKIMHA MpH HCCIIEIOBAaHUU
YpaBHEHWH W peHIeHWH 3a1ad Ha dSKcTpeMyM. O3HaKOMIICHHE C TOHSITHEM
CJIO’)KHOM (DYHKIIMH

CreneHHble, MoOKa3a-
TeJbHbIE, JIOrapupmu-
YyecKHue U TPUTOHOMe-
TPpUYECKHEe (PYHKIHUH.
OoOpaTHbIe TPUTOHOME-
TPpUYECKHEe PYHKIUH

Brruucnenue 3HadeHui (QyHKIUNA TO 3HA4YeHHWIO aprymeHTa. OmpeneneHue
MOJIOKEHUsI TOYKM Ha rpaduke IO ee KoopauHataM M  HaoOOopoT.
Hcnonb3oBanue cBOWCTB (QYHKIUH JUIsl CpaBHEHMs] 3HAUEHUN cTeneHell u
JorapugpMmoB.

[Toctpoenne rpaukoB CTENEHHBIX U Jorapupmudeckux ¢QyHkiuil. Pemenue
MOKa3aTeJIbHBIX U JIOTApU(PMHUUECKUX YPAaBHEHHH W HEPABEHCTB IO HM3BECTHBIM
anroputMam. O3HaKOMJIEHUE C MOHSATHEM HETIPEPHIBHOM MEPHONUECKON (yHK-
UM, GopMyIHMpOBaHNE CBOWCTB CUHYCA M KOCHHYCA, TIOCTPOEHUE UX IPa(UKOB.
O3HakOMJIEeHHE C TIOHATHEM TapMOHMYECKMX KojJeOaHui U mpuMepaMu
rapMOHUYECKUX KOJeOaHWH JUIs ONMHUCAHUS TPOLECCOB B (M3MKE M APYIHX
oOnactax 3HaHUA. O3HAKOMJICHHE C TOHSATHEM Pa3pbIBHOW IMEPUOIUYECKON
¢byHKIMH, GOpPMYTUPOBAHUE CBOMCTB TAHT€HCA M KOTAHTE€HCA, TOCTPOCHHUE MX
rpaduxoB. IlpumMeHeHue CBOWCTB (QYHKUMH [ CpaBHEHHMs] 3HAYEHUN
TPUTOHOMETPUYECKHUX (YHKIUH, pelICHUs] TPUTOHOMETPUUYECKUX YPaBHEHUH.

Ilocmpoenue  2paghuxoe obpammblx  MPULOHOMEMPUUECKUX — DYHKYUl U
onpedenenue no zpagukam ux ceoticme. BplloNHEHHE NpeoOpa3OBaHUs
rpaduKoB

Hauyajna MaTeMaTH4eCKOro aHaJu3a

ITocaenoBaTeJILHOCTH

O3HaKOMIIEHHE C IOHSATHEM YHCIOBOM IMOCIENOBATEILHOCTH, CIIOCOOAMHU €€
3aJaHusl, BEIYUCICHUSIMHU €€ YJICHOB.
O3naxomieHue ¢ NoHsImuem npeoeia nocied08amelbHOCHU.
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O3HaKkOMJICHHE C BBIYMCICHHEM CYMMBI OECKOHEYHOrO YHCIOBOTO psiaa Ha
IpUMepe BBIUMCICHHUSI CYMMbI OECKOHEYHO YOBIBAIOLIEH TeoMeTpUYecKoi
nporpeccuu. Perienue 3amau Ha nmpuMeHeHHE (OPMYIBI CyMMbI OECKOHEYHO
yObIBaIoIeil reOMETPUUECKON MPOrPecCUuu

IIpousBoanasn " ee
NpUMEHEeHHue

O3HaKOMJIEHHE C IOHSITUEM IIPOU3BOJHOM.

N3ydenue u popmynupoBaHuEe €€ MEXaHUYECKOTO0 U T€OMETPHUYECKOI0 CMbICIA,
H3Y4YEHHE aJIrOpPUTMA BBIYMCIIEHUS IPOU3BOJHOM Ha NpHUMEpE BBIYUCIECHUS
MIHOBEHHOH CKOPOCTH U yrioBoro koadduuunenta kacareabHoil. CocTaBieHue
ypaBHEHHMS  KacaTeJbHOM B oOmieM  BHAe.  YCBOGHHE  IPaBHII
muddepeHnpoBanusi, TaOMUIBI TMPOU3BOIHBIX JJIEMEHTAPHBIX  (YHKIIHMH,
npuMeHenne s auddepeHurpoBanus (HYHKIMHA, COCTABICHUS YpaBHEHUS
KacaTellbHOU. V3ydeHne TeopeM O CBSI3M CBOWCTB (DYHKIIMA W TIPOU3BOIHOM,
¢dopmynupoBka ux. IlpoBeneHue ¢ MOMOIIBIO MPOU3BOJHON HCCIIEAOBAHHS
byHKIMKM, 3a1aHHON (OpMYJIOW. YCTaHOBJICHHE CBSI3U CBOWCTB (YHKIHUU H
MIPOU3BOIHOM 10 MX rpadukam. [IprMeHneHre Npou3BOAHOMN s pelIeHus 3a1a4
Ha HaxXokJIeHHWE HaWOOJNBIIEr0, HAUMEHBIIEr0 3HAYCHUS W HAa HAXOXKICHHE
JKCTpEMyMa

IlepBooOpa3nas "
HHTErpaji

O3HakoMJIEHHE C MOHSATHEM WHTErpaia M mnepBooOpaszHoii. M3yueHue npasuia
BBIUUCIICHUS TTepBO0Opa3sHoOi 1 Teopembl Hprorona— JlenOnmuma.

Pemienne 3amau Ha CBsA3p MEPBOOOpA3HOW M €€ MPOU3BOJIHONM, BBIYMCIICHUE
nmepBooOpa3Hoi s maHHOW (GyHKIUH. PermeHwe 3amad Ha NPUMCHCHHE
WHTErpaja JUis BEIYUCICHNS (PU3MUYSCKIX BEJIMYHH U IUIONIAICH

YPaBHeHI/Iﬂ H HEPABCHCTBA

YpaBHEeHUS U CHCTEMBI
YPaBHeHHI
HepaBeHncrBa u cucre-
MbI HEPABEHCTB C ABYMS
nepeMeHHbIMHU

O3HakOMJIEHHE C NPOCTEHIIMMU CBEACHUSIMH O KOPHAX alreOpandyecKkux
YPaBHEHUN, TIOHATUSMU UCCIIEJOBAHNS YPABHEHUH U CUCTEM YPaBHEHUM.
N3yuenne Teopun paBHOCWIBHOCTH YPaBHEHHU U ee npumeHeHus. 1loBropenune
3allUCH  pELIeHMs CTaHIApTHBIX YypaBHEHUH, NpHUEMOB NpeoOpa3oBaHUs
YpaBHEHHH I CBEAECHMS K CTaHAAPTHOMY ypaBHEeHMIO. PemieHue
palMOHAIbHBIX, HMPPALMOHAIBHBIX, IOKA3aTEJIBHBIX W TPUTOHOMETPUYECKUX
ypaBHeHU U cucteMm. Mcrnonb3oBaHue CBOWCTB M TIpaduKoB (YHKIUN IS
peuieHus ypaBHeHUH. [IoBTOpEeHNE OCHOBHBIX IIPUEMOB PELIECHUS CUCTEM.
Pemenune ypaBHeHMII ¢ TPUMEHEHHEM BCeX TPUEMOB (pa3lOXKEHHs Ha
MHOKUTEM, BBEJIEHHS HOBBIX HEM3BECTHBIX, IOACTAHOBKH, IpaduuyecKoro
METOa).

Pemenne cucreM ypaBHEHMH C TIPUMEHEHHEM pa3JIMYHBIX  CIIOCOOOB.
O3HakomJIeHHE ¢ OOIIMMHU BONPOCAMH PEIIEHUs] HEPABEHCTB U MCIIOJIb30BaHUE
CBOMCTB U rpavKoB (PyHKIMN IPU PEILIEHUU HEPABEHCTB.

Pemenne HepaBEHCTB M CHCTEM HEPABEHCTB C INPUMEHEHHEM pa3IU4HbIX
CIOCO0OB.

[IpumeHeHne MaTeMaTHUYECKMX METO/OB Ul PELICHUs COAEpKATEIbHBIX 3a]1ad
U3 pa3IMyYHBIX oOyiacTell HayKu M MpakTUKU. MIHTepnpeTupoBaHue pe3ynbTaToB
C YYETOM peajbHbIX OIPaHUYEHHUN

SJIEMEHTBI KOM

BUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcHOBHBIC IOHATHUHA
KOMOUHATOPHKH

N3ydyenne mnpaBuna KOMOWHATOPUKM U TMPUMEHEHHE TIPU  PEUICHUH
KOMOMHATOPHBIX 33/1a4. PereHne KOMOMHATOPHBIX 3a/1a4 METO0M Iepedopa u
M0 TMpaBWly YMHOXKeHHA. O3HaKOMJIEHME C TOHATUSAMU KOMOWHATOPUKH:
pa3MeIleHUsIMHM, COYETaHUSIMH, NEepecTaHOBKaMH U ¢dopMylIaMH I HX
BBIYHMCIICHHUS.

OOpsicHeHne M TpuUMeHeHue (opMyn [UIs BBIYUCICHHS pPa3MELICHUH,
MEPECTAHOBOK M COYETAaHUH NpH peleHuH 3afad. O3HakoMileHHe ¢ OMHOMOM
Herorona u tpeyronpHukoMm Ilackans. PemieHue npakTuyeckux 3amad C
UCIOJIb30BAHUEM MOHITUHN U TPABUI KOMOMHATOPHKHU

DJIeMeHThI TeOpHH

I/I3yqu1/1e KJIACCUYCCKOI'0 ONPCACIICHUSA BCPOATHOCTH, CBOMCTB BCPOATHOCTH,
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BEpPOSATHOCTEM

TEOpPEMBl O CyMME BEpOSTHOCTEWU. PaccMoTpeHHe MNpUMEpOB BBIYUCICHUS
BEpOSITHOCTEH. Penienne 3a1a4 Ha BRIYMCICHHE BEPOSITHOCTEH COOBITHI

IIpencrasiieHne JaHHBIX
(Tabdamnubl, IMArpaMmbl,

rpadpukn)

O3HaKOMJIEHHE € IPEICTABICHUEM YHCIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMH.
Pemenne npaktudeckux 3a1ad Ha 0OpaOOTKY YMCIIOBBIX JaHHBIX, BHIYHUCIIEHUE
UX XapaKTEPUCTUK

I'eomerpust

IIpsiMble U MJIOCKOCTH
NMPOCTPAHCTBA

@opMyIUMpOBKa M IPHUBEIEHUE J0KA3aTEIbCTB IIPU3HAKOB  B3aMMHOI'O
pacIoyIOKeHuUs NPSAMBIX U INIOCKOCTeN. Pacio3HaBaHue Ha yepTekax U MOJEISX
pPa3IMYHBIX CIIy4aeB B3aMMHOIO pACIOJOKEHUS MPSAMBIX M IIJIOCKOCTEH,
apryMEHTUPOBAaHUE CBOUX CyxkAcHUH. DOopMylIHpOBaHUE OIPEICICHUN,
IIPU3HAKOB M CBOMCTB NapaUICIbHBIX W NEPIEHIUKYJSIPHBIX IIOCKOCTEH,
JBYTPAHHBIX W JIMHEHHBIX YIVIOB. BBINOJHEHHE IIOCTPOCHUS YIVIOB MEXKIY
IPSMBIMU, IPSIMOW M INIOCKOCTBIO, MEXIY IIOCKOCTSAMH IO OINHCAaHUIO U
pacno3HaBaHue uX Ha Mozensax. lIpumeHeHue IIPU3HAKOB U CBOMCTB
pacIioyIoKeHUsl NPSAMBIX U IJIOCKOCTEH IpH pelleHuu 3anad. M3oOpakeHue Ha
PUCYHKax M KOHCTPYMPOBAHHME HA MOJEIAX NEPHEHANKYJISIPOB U HAKIOHHBIX K
IJIOCKOCTH, TPSAMBIX, MAPAJUIENBbHBIX IIOCKOCTEH, YIJIOB MEXIY HpsMOM H
IUIOCKOCTBIO U 0OOCHOBAaHUE ITOCTPOEHHUS.

Pemenune 3amau Ha BBIYMCIIEHWE T'€OMETPUUYECKUX BeIMYMH. OmuchiBaHHE
paccTosiHus OT TOYKM JO INIOCKOCTH, OT MpPSAMOM A0 IUIOCKOCTH, MEXIY
IIJIOCKOCTSIMHU, MEKJy CKPEIIMBAOIMIMMUCS MPSAMBIMHA, MEXIY IPOU3BOJBHBIMU
¢urypamu B mnpoctpaHcTBe. DPOpPMYNIHpPOBaHHUE U JOKa3bIBAHHE OCHOBHBIX
TEOPEM O PACCTOSHUAX (TEOPEM CYIIECTBOBAHHUS, CBOMCTBA).

N300pakeHne Ha uyepTexax W MOJENAX PACCTOSAHUS U OOOCHOBaHHME CBOMX
cyxaeHuil. OmpeneneHue W BbIYMCIECHUE PACCTOSIHUM B IMPOCTPAHCTBE.
[Ipumenenue Gpopmys1 U TEOPEM INIAHUMETPUHU IS PEIIEHUS 3a/1a4.
O3HakOMJIEeHHE C TMOHSATHEM MapajuIeJbHOTO MPOEKTUPOBAHUA M €ro
cBoicTBaMU. Popmynuposanue meopemvl 0 NIOWAOU OPMOSOHANLHOU NPOEKYUU
MHO20Y20/IbHUKA.

[IpumeHeHue Teopuu A1 000CHOBAHUS TOCTPOCHUHN U BEIYUCIICHUH.
ApPryMEHTHPOBAaHHE CBOMX CYXKJIEHHH O  B3aUMHOM  pacCIOJIOKEHUU
IPOCTPAHCTBEHHBIX (pUryp

MHororpaHHUKH

Onucanne W XapakTEpUCTHUKAa  Pa3jM4YHBIX BHUJOB  MHOIOTPaHHMKOB,
MIEPEUUCIICHUE HX 3JIEMEHTOB M CBOWCTB. M300pakeHMe MHOTOTPaHHUKOB U
BBINOJIHEHUE [TOCTPOEHHSI HAa M300PaXKEHUAX U MOJIENIIX MHOTOTPAHHUKOB.

Boeluncnenne  MHEMHBIX  DJIEMEHTOB M YIVIOB B MPOCTPAHCTBEHHBIX
KOH(pUTypalusx, apryMEHTUPOBAHUE CBOUX CYXKJIEHUH. XapaKTepUCTHKA H
N300pakeHUE CEUCHMSl, pA38epmKU MHO20SPAHHUKOS, BBIUUCIIEHUE IUIOIAAeh
noBepxHocTel. [locTpoenne npocTteux ceueHuit Kyda, IpU3MbI, THPAMHIBI.
[Ipumenenne paxkToB U cBeACHUN W3 MIIAaHUMETpUU. O3HAKOMIICHHE C BHJIAMH
CUMMETpUN B NPOCTPAHCTBE, (OPMYIHpPOBAHUE ONPENCICHUNH U CBOMCTB.
XapakTeprucTUKa CUMMETPHUH TEJl BPAIlEHUs U MHOTOIpaHHUKOB. [IpumeHeHue
CBOMCTB CHUMMETpUU MpHU pelleHuu 3aaad. Mcnonb3oBaHue MNPHOOPETEHHBIX
3HaHUH A7 UCCIeIOBaHUs U MOJICIMPOBAHUS HECTIOXKHBIX 3a/1a4. M300paxxeHue
OCHOBHBIX MHOTOTPaHHHUKOB U BHITIOJTHEHHE PUCYHKOB I10 YCIOBHUSM 3a]a4

Tesia u moBepxHOCTH
BpalleHHsA

O3HakOMJIEHHE C BUJAAMHU TeNl BpallleHus, GOpMYyIUpOBaHUE UX OINpeAeTIeHU 1
cBoMCcTB. DOPMyYIMPOBaHUE TEOPEM O CEUECHUH I1apa MJIOCKOCTBIO U IUNIOCKOCTH,
KacaTelbHOU K cdepe.

XapakTepucTHKa 1 H300paskeHHe TeJl BpallleHUs, X Pa3BePTKH, CEUCHUSI.
Pemienne 3amay Ha MOCTPOECHHME CEUYEHUM, BBIYMCIEHUE JIMH, PACCTOSTHUM,
yrioB, miomanen. IIpoBeneHue NOKa3aTeNIbHBIX PACCYKICHHUU IPU pPELICHUU
3ama4. IIpuMeHeHnMe CBOWCTB CHMMETpUM IIpU pEIICHMH 337ad Ha Tela
BpallleH!s, KOMOuHanuioo Tesl. J300pa)keHHe OCHOBHBIX KpYIJIBIX Tel U
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BBIITOJIHCHHUC PUCYHKA MO YCJIOBHIO 3aa4un

HN3mepeHus B reoMeTpun

O3HakOMJIEHHE C TOHIATUAMH IJIOLIAAN U 00beMa, aKCHOMaMH U CBONCTBaMHU.
Pemienue 3amay Ha BBIYMCIICHHE TUIOMIAJAEH IUIOCKUX (UIYp C MPUMEHEHHUEM
COOTBETCTBYIOIUX GopMyn U (PakTOB U3 IUTaHUMETpHUH. M3yueHue Teopem o
BBIUUCIIEHUH 00BbEMOB IPOCTPAHCTBEHHBIX TEJ, pEIICHHUE 33/1a4 Ha PUMEHEHUE
(dbopMy1 BerumnciieHUs 00beMoB. M3yduenue ¢hopMyil 1715l BHIYUCICHUS TIIoIanen
IIOBEPXHOCTEH MHOTOTPaHHMKOB M Tesl BpalleHusa. O3HaKOMJIEHHE ¢ METOJ0M
BBIUMCIICHUS TUIOIIAIU MOBEpXHOCTU cdepbl. Pemienue 3amady Ha BbIUKCICHHE
IJI0LIA/Ie MOBEPXHOCTU IPOCTPAHCTBEHHBIX TEI

KoopauHatbl 1 BEeKTOPbI

O3HakOoMJICHME C TMOHATHEM BekTopa. M3ydeHue AeKapTOBOM CHUCTEMBI
KOOPAMHAT B IPOCTPAHCTBE, IIOCTPOEHUE 110 3aJaHHBIM KOOPJIMHATAM TOYEK U
IUIOCKOCTEH, HAXOXKICHHE KOoopauHaT Todek. Haxoxxnenue ypaBHEHMM
OKPYXHOCTH, c(hepbl, TUIOCKOCTH. BhIurciieHne pacCTOSHUN MEXTy TOUKaMHU.
N3ydyeHne CBOMCTB BEKTOPHBIX BEJIMYMH, IIPABHJ DPA3JIOKCHHS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPAaBUIl HAXO0XKACHUS KOOpPAMHAT BEKTOpa B
IIPOCTPAHCTBE, IPABUII ACUCTBUM C BEKTOPAMH, 3aJaHHBIMU KOOPJAMHATAMHU.
[IpuMeHeHne Teopuu NpY PELICHUH 3a4a4 Ha JEHCTBUS C BEKTOPAMH.

N3ydeHne CcKamsIpHOrO IPOU3BEACHHUS BEKTOPOB, BEKTOPHOIO YPaBHEHMS
IIPsIMOM U TUIOCKOCTHU. [IprMeHeHne Teoprun Npy peIeHnHn 3a1a4 Ha JEHCTBHS C
BEKTOpaMM, KOOPIMHATHBIA METOJX, IPUMEHEHHE BEKTOPOB JUISl BBIYUCIICHMUS
BEJIMYMUH YIJIOB M paccTOAHUN. O3HAKOMJIEHHE C JOKa3aTelbCTBAMHU TEOPEM
CTEpEOMETPUU O B3aUMHOM PAaclOJIOXKEHUM MPSAMBIX M IUIOCKOCTEH ¢
HCIIOJIb30BAHHEM BEKTOPOB
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7. YYHEBHO- METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHME ITPOT' PAMMBI YYEBHOM JUCHUIIINHBI «MATEMATHKA»
OcBoenne mporpaMMmbl y4eOHON AUCHUILTNHBI «MaremaThka MpearnoaraeT Hajluyue yueOHoro kabuHera
«MareMaTuka», B KOTOPOM HMEETCs BO3MOXKHOCTb 0O0€CHEeYHTh OOydarolMMCs CBOOOIHBIN JOCTYI B

WuTepHeT Bo BpeMst y4eOHOT0 3aHATHS U IEPHOJ BHEYYEOHOM eI TeTbHOCTH.
ITomemienne kabuHeTa JOKHO YIOBJIETBOPATH TpeOoBaHUAM CaHUTAPHO-3MMIEMHOIOIMYECKUX MPaBUII U
HopmatuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIEHO TUIOBBIM OOOPYAOBAaHHEM, yKa3aHHBIM B
HACTOSIIUX TPeOOBAaHUAX, B TOM YHCIIE CHELHUATU3UPOBAHHON yueOHONH MeOenblo U cpeAcTBaMu 00yueHUs,
JOCTaTOYHBIMU JIJIS1 BBIIOJTHEHUS TPEOOBAHHH K YPOBHIO ITOATOTOBKH 00YJaOLIHXCSI.
B coctaB yueOHO-METOIMYECKOTO U MAaTepUalbHO-TEXHMUYECKOIO O0ecHedeHUsl IMporpamMmbl y4eOHOH
JUCLMILIMHBL «MaTreMaTuka» BXOIST:
* HamIAgHBbIE NOCOOUs (KOMIUIEKTHI YYEOHBIX TaOJul], IJIAKAaTOB, MOPTPETOB BbIAAIOLIUXCSA YUEHBIX-
MaTeMaTHUKOB U JIp.);
* nH(OPMALIMOHHO-KOMMYHUKAaTUBHBIE CPE/ICTBA;
* SKpaHHO-3BYKOBBIE MTOCOOUS;
* KOMIUIEKT TEXHUYECKOW JOKYMEHTAllMl, B TOM YMCJe MacropTa Ha CpeicTBa O0y4YeHHUs, HHCTPYKLUH 10
UX HUCIIOJIb30BAHMIO U TEXHHUKE 0€3011aCHOCTH;
* OMOIMOTEYHBIN (OHI.
B Gubnmorteunsii GoHI BXOIAT yueOHHKH, yueOHO-MeTonnueckue KommuiekTsl (YMK), obecnieunBaromme
OCBOGHHME y4yeOHOM jucuumianHbl «MaremaTHKa», PpPEKOMEHJOBAHHbIE WM  JOIYLIEHHbIE  JUIS
MCTIOJIB30BaHUS B MPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMIX, PEATU3YIOMIX 00pa30BaTebHYIO
nporpamMmy cpeasero ooero odpasosanus B npeaenax ocsoeHus OITOIT CITO na 6a3ze 0CHOBHOTO 001IET0
oOpa3oBaHwUsI.
bubnuoreunsiii GoHx MoOXeT ObITH JOMOJHEH SHIMKIONEIUSAMH, CIPaBOYHMKAMM, HAy4HOM, HaydHO-
MIONYJIIPHOM U IPYrOM JINTEPAaTypOr 110 MaTEMaTHKE.

Peanuzanus TUCHMIUIMHBL JOJDKHA oOecreuuBaTbes MEJarorn4eckMMu KaJpamy, HMEIOLUIMMU
BhICIIeE MTPOECCHOHATTFHOE 00pa3oBaHHE.

Peanuzarmust  nucnumimuael  «MaTtemMatukay — J0/DKHA — 00eCTIeUMBATBCS — Y4EOHO-METOIUYECKOM
JOKYMEHTalue:

- IIpukazom MunucrepcrBa obpazoBanusi U Hayku P® ot 17.05.2012 Ne 413 «OO0 yTBepxkaeHun
(benepaabHOro rocyAapCTBEHHOr0 00pa30BaTEIbHOIO CTaH1apTa CPEJAHEro 00IIero 00pa3oBaHMs»;

- Ilpukazom MunucrepcrBa oOpasoBanust U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
n3MeHeHui B [Ipuka3z MunucrepctBa oOpa3oBanus 1 Hayku Poccuiickoit @enepannn ot 17.05.2012 Ne 413
«“O0 yTBepxaeHUU (eneparbHOTrO TOCYAapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CPEIHEro oOIero
o0pa3oBaHUs»;

- [Iucemom JlemapraMeHTa rocyaapCTBEHHOM MOJUTUKU B CPepe MOATOTOBKH pabOUnX KaIpoB
u JIIO MunucrepctBa obOpasoBanuss u Hayku P®D ot 17.03.2015 Ne 06-259 «PexomeHnmauuu 1o
OpraHM3aliy TOJy4YeHHUs CpelHero ooOImero oOpa3oBaHHsS B IIpelerax OCBOEHHUS 00pa30BaTENIbHBIX
IpOrpamMM CpelHEro NpodeccuoHaIbHOro 00pa3oBaHus Ha 06a3e OCHOBHOTO 00IIEro 00pa3oBaHMs C yU€TOM
TpeOoBaHull (enepalbHBIX TOCYIapCTBEHHBIX O0pa30BaTEIbHBIX CTAHIAAPTOB W IMOJy4aeMOW Mpodeccuu
WIN CHENUATbHOCTU CPEAHEro NpoecCHOHAIBLHOI0 00pa30BaHU»;

- Ilpumepnoii mnporpammoii mno ydeOHOM nuciuruinHe «MaremaTuka: anaredpa u Hauajia
MaTeMaTHYECKOr0 aHAJIN3a; TEOMETPHsI» IS MPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aIi
(Pexomenoosano @Dedepanbhvim — 20CYOApPCMEEHHLIM — ABMOHOMHLIM — yupedcOeHuem  «Dedepanvhbiil
uncmumym pazeumus oopazosanusy (PI'AY «DHUPO») 6 kauecmee npumepHol npocpammsl OJis
peanuzayuu 0CHOBHOU npogeccuonarvrou oopazosamenvrol npoecpammul CI10 na b6aze ochoeHoz2o 0dbwe2o
00pazosanusi ¢ NOLyYyeHueM cpeoHe2o o0bOwez2o0 obdpaszosanus Ilpomoxon Ne3 om 21 wuwona 2015 e
Pezucmpayuonnviii nomep peyenzuu 377 om 23 uions 2015 o. PI'AY «DUPOy);

- Paboueii nporpamMmoii o yuebHo# nucuumianae «MaremaTHka;

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

- KommiiekToM KOHTPOJIBHO- U3MEPHUTEIBHBIX MaTepPHAJIOB MO yueOHOH nucuuruinae «MaTteMaTHka;
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- MeroauueckuMu PEKOMEHIAIMSAMU 10 OOECIEUEHUI0 CaMOCTOSATENbHOW paboThl ydeOHOM
TUCHUIIINHBL «MaTemaTukay.
Peanmszamust y4eOHON mucuuruimHbBl «MaTeMaTukay OCYIIECTBISIETCS Ha TOCYAAPCTBEHHOM  SI3BIKE
Poccuiickoit @eneparuu.

HNudpopmanuonHoe odbecrieyeHue

Jlnst cryneHToB

Aboynnuna K.P., Myxamemounosa P.I". Matematuka. Yueonuk jist CI1O — M., 2021

Aoueamoe A.D., Makapos II.B., Cemenoséa H.B., JJamuan @.JI. Marematuka. Juddepenunansuoe
ucuucinenue. U.I. DyHKIUM 0HOM He3aBUCUMOM TIepeMeHHOoM. YueOHoe nocodue — M., 2021

Aoucamos A.J., Maxapos I1.B., Cemenosa H.B., /lamuan ®.JI. Marematuka. IHTErpaibHOE UCUHCIICHUE.
Y.1. Heonpenenenusiit uHTETpai. YueodHoe nmocodbue — M., 2020

bonooypuna U.I1., Ompuvisankuna T.M., Apanosa O.C., Ozypyosa T.A.]luckpeTHast MaTeMaTHka. Y4eOHOe
nocobue mis CITO — M., 2020

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

Hosaxk E.B., Paszanosea T.B., Hosax M.B. Beicmias maremaruka. Anredpa. Yuednoe nmocooue mis CI1O — M.,
2019
Xycaunos A.A. luckpetHas MatemaTrka. Ydueonoe nocooue mis CI10 — M., 2019

s mpenoaasareJieit
bawmaxoe M. M. MaTemaTtuka: KH. JUIsl periofaBaTeisi: MeTo1. mocodue. — M., 2019
bawmarxos M. U., [[vicanos I1I. M. MeToaudeckoe mocoodue s noarotopku k EI'D. — M., 2019.

HNuTepHeT-pecypcebl:
www. fcior. edu. ru (MudopmannoHHbIe, TPDEHHPOBOYHbIE H KOHTPOJIbHbIE MATEPHAIBI).
www. school-collection. edu. ru (Equnasi kouiekuun nugpoBbIX 00pa3oBaTeIbHLIX PECyPCoB).
I'azera «MaremaTnka» Usnarenbckoro noma «Ilepsoe ceHTsiops»
http://mat.1september.ru
MartemaTuka B OTKPBITOM KOJLIEKe
http://www.mathematics.ru
Math.ru: MaremaTuka u o0pasoBanmue
http://www.math.ru
Exponenta.ru: o0pa3oBaTeJbHbI MATEMATHYECKUH CAUT
http://www.exponenta.ru
Besi aniemenTapnast MaTtematuka: CpeaHsisi MaTeMaTH4eCKasi HHTEPHET-IIK0JIa
http://www.bymath.net
I'eomeTpuueckuii mopran
http://www.neive.by.ru
I'padpuxu pyHkumi
http://graphfunk.narod.ru
JAupaKkTuyeckue MaTepuajbl M0 HHPOPMATHKE H MATEMaTHKe
http://comp-science.narod.ru
EI'D no maTemaTHKe: NOAr0TOBKA K TECTUPOBAHUIO
http://www.uztest.ru
HNuTepHeT-npoexT «3axaum»
http://www.problems.ru
MaTteMaTH4YeCKHE ATIOAbI
http://www.etudes.ru
MartemaTHKa B IOMOIIb IIKOJBHUKY H CTYAEHTY (TeCThbI 10 MaTeMaTHKe online)
http://www.mathtest.ru
MartemaTHKa /151 NOCTYNAOIIMX B BY3bI
http://www.matematika.agava.ru
MeTtoauka npenogaBaHusi MATeMaTHKH
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https://www.iprbookshop.ru/99917.html
https://www.iprbookshop.ru/116937.html
https://www.iprbookshop.ru/116937.html
https://www.iprbookshop.ru/116938.html
https://www.iprbookshop.ru/116938.html
https://www.iprbookshop.ru/91863.html
https://www.iprbookshop.ru/91863.html
https://www.iprbookshop.ru/83654.html
https://www.iprbookshop.ru/87795.html
https://www.iprbookshop.ru/86136.html

http://methmath.chat.ru

Yuaureiabckas razera

http://www.ug.ru

I'azera «MaremaTuka»

http://mat.1september.ru

Caitt "JloMaiinee 3a1anue": 3a/layd Ha CMEKAJIKY

http://www.domzadanie.ru

Caiit yueOHO-METOIMYECKOT0 KOMIUICKTa IO MaTeMatuke it 5-11-x kimaccoB
http://muravin2007.narod.ru

Caiit yuntens matematukun C.C. buprokoBoi

http://sbiryukova.narod.ru

Caiit yunrtenass mateMatuku 1 nHpopmaruku U.A. 3aiineBoit
http://www.zaitseva_irina.ru

Caitt yuurens matematuku M.0. KapnoBoit

http://matica.nm.ru

Martepuansl no MaTemaTike B EnnHoi komiekuu mudpoBbix 00pa3oBaTeNbHBIX PECYPCOB
http://school_collection.edu.ru/collection/matematika/
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