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Paboyas mporpamma COOTBETCTBYET TPEOOBAHHM K COJIEPIKAHHIO, CTPYKTYpE, 0hopMIIeHHIO.
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[Tpotokon Nel ot 28 aBrycra 2025 1.
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1. IOACHUTEJ/IbHAA 3AIINCKA

1.1. MecTro o0G6Gule06pa3oBaTeJbHOTO MNpejgMeTa B  CTPYKType OCHOBHOM
npo¢geccuoHa/JIbHOM 06pa30BaTeJIbHOM NPOrpaMMbl

Oo6meobpazoBatenbHas quciurumaa OOIL.07 Martemarnka sSBIsieTCsl 0053aTeIbHON YacThIO
0011e00pa3oBaTeIbHOrO IHKJIa 00pa3oBaTeIbHOW mporpaMMmbl B cooTBeTcTBUH ¢ PI'OC 1o
CIEIUAILHOCTH cpenHero npodeccuonansHoro oopazoBanus 08.02.08 MoHTax W dKCIUTyaTanus
000pyI0BaHUS U CUCTEM Ia30CHA0KEHHUS.

[Tporpamma 1o maremMaTuke 6230BOT0 YPOBHS ISl 00YyYAIOUIMXCS HA YPOBHE CPEIHET0 00IIero
obpazoBanus pazpadorana Ha ocHoBe PI'OC COO c ydeToM COBpEMEHHBIX MUPOBBIX TPEOOBaHUH,
NPEIbABISEMBIX K MaTeMaTHYEeCKOMY OOpa30BaHHUIO, W TPAAWIHUN POCCHIICKOrO 00pa3oBaHMIL.
Peanuzamus nporpaMMmsbl 10 MaTeéMaTuKe 0OECIIeUYnBaET OBJIAJCHHE KIIIOUEBBIMU KOMIETCHIIUSIMU,
COCTABIIIIOLIMMH OCHOBY JUIS CaMOPa3BUTHS W HENPEPHIBHOIO 0O0pa3oBaHMA, IEIOCTHOCTh
OOIIEKYJIbTYPHOTO, THYHOCTHOTO U MTO3HABATENILHOTO PAa3BUTHS IUYHOCTH O0YYAIOIIHXCS.

B mporpamme 10 MaTeMaTHKE YYTCHBI WJEH | IOJOXCHHS KOHICHIUU Pa3BUTHS
MaTeMaTuueckoro obOpaszoBanus B Poccuiickoit ®enepanuu. HeoOxonmmMocTh MaTeMaTHYeCKOM
MOJATOTOBKH OOYCIIOBIIEHA POCTOM 4YHCIA CIIEHUAIBHOCTEH, CBS3aHHBIX C HEMOCPEICTBEHHBIM
NpUMEHEeHHeM MaTeMaThuku (B cdepe SKOHOMHKH, OW3HEece, TEXHOJIOTHYECKUX O00IacTsX,
TYMaHUTapHBIX chepax).

[TpuknanHas 3HAYMMOCTh MAaTE€MaTHKU OOYCIIOBIIEHA TE€M, YTO €€ MPEAMETOM SIBIISIFOTCS
(dyHIaMeHTaJIbHBIE CTPYKTYpPhl HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (OPMBI M KOJIUYECCTBEHHBIC
OTHONICHUS, (PYHKIIMOHAIIbHBIE 3aBUCUMOCTH U KATETOPUU HEOMPEIEIIEHHOCTH, OT MPOCTEHUIINUX,
YCBaUBAEMbIX B HEMIOCPEACTBEHHOM OIIBITE, JI0 IOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX I pa3BUTHUS
HAYYHBIX W TEXHOJOTHMYECKUX HuJei. be3 KOHKpEeTHhIX MaTeMaTHYeCKHX 3HaHWH 3aTpyAHEHO
MOHMMAHHUE TMPUHITUIIOB YCTPOWCTBA M WCIOJIH30BAHUS COBPEMEHHOH TEXHHWKH, BOCIPUATHE U
UHTEpIIpETAlUs. Pa3HOOOpa3HON COLMANbHONW, SKOHOMHUYECKOW, MOJUTHUYECKON uH(opmammu,
Manod¢p(eKTUBHA TOBCEAHEBHAS PAKTUYECKAs AE€ATEIbHOCTb.

OHOBpPEMEHHO C pacIiupeHueM cdep NPUMEHEHHsT MaTeMaTHKU B COBPEMEHHOM OOIIecTBE
Bce Ooyiee BaXHBIM CTAHOBUTCS MAaTEMATHYECKHH CTWJIb MBIIIICHUS, TPOSBISIOMIUICT B
OTIpe/ieIeHHBIX YMCTBEHHBIX HaBBIKaX. B mpoliecce M3ydeHHss MaTeMaTUKHU B apCceHal MPUEMOB U
METO/IOB MBIIIJICHUSI YEJIOBEKa €CTECTBEHHBIM OOPa30M BKIIIOUAIOTCS WHAYKIUS W JACAYKIHS,
00001IeHNe ¥ KOHKpeTH3alMs, aHadu3 W CHUHTe3, Kilaccu(puKamus ¥ CHCTeMaTu3allus,
abctparupoBanue u aHanorus. OOBEKThl MaTEMaTHYECKUX YMO3AKJIIOUEHUH, MpaBuia HX
KOHCTPYHUPOBAHUSI PACKPBIBAIOT MEXaHHM3M JIOTUYECKUX MOCTPOCHUM, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus1 (HopMyITupoBaTh, OOOCHOBBIBATH W JOKA3bIBATh CYXKIEHHS, TEM CaMbIM (OPMHPYIOT
JIOTUYECKHH CTUJIb MBIIILIICHUS.

OOyueHne MaTemMaTHKe JaeT BO3MOXKHOCTh pa3BUBaThb Yy OOydYaloIUXCS TOYHYIO,
palyoHaIbHY0 M WHGOPMATUBHYIO peub, YMEHHE OTOMpaTh HauOoliee MOAXOJSIINE S3BIKOBBIC,
CUMBOJINYECKHE, TIpaduyueckue CcpeAcTBa JUId BBIPAXKEHUS CYXACHUW M HaArJIsgHOTO UX
MIPEICTaBICHMSI.

Heo0xoaumMbIM KOMIOHEHTOM OOIIeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUH SIBJISIETCS 00111ee
3HAaKOMCTBO C METOJaMM MO3HAHUS JEHCTBUTEIBHOCTH, MPEACTABICHUE O IMpEIAMETe U METOje
MaTeMaTHKH, €r0 OTIMYUSAX OT METOJIOB €CTECTBEHHBIX M TYMAaHHUTApHBIX HAyK, 00 OCOOSHHOCTSIX
NPUMEHEHUS MaTeMaTHKW JUIS pENICHHUS HayuyHbIX W MPHUKIAJHBIX 3a7ad. MaTemaTuueckoe
o0Opa3oBaHNe BHOCUT CBOM BKJIaJ B GOpMUPOBAaHUE OOIIEH KYJIbTYphl YEJIOBEKA.

N3yueHnne MaTeMaTHKU CIIOCOOCTBYET ACTETHUYECKOMY BOCIUTAHUIO YEJIOBEKa, MOHMMAHUIO
KpPacoThl W M3SMIECTBA MAaTEMAaTHYECKUX PACCYKICHUH, BOCHPHUATHIO TEOMETPHUYECKUX (HopM,
YCBOEHHUIO UJIEU CUMMETPHH.
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1.2 llesi1 ¥ OCHOBHbIE JIMHUHU COJEepPKaHUA 001e06pa3oBaTeabHOro npeamera 00I1.07
MaremaTHnka

1.2.1. llesin 0611€06pa30BaTE/JILHOrO NpegMeTa

- (hopMHPOBaHME IIEHTPAIBHBIX MAaTEMATUYECKUX TOHATUI (YMCIIO, BEIMYMHA, TEOMETPHYECKAs
¢urypa, mnepeMeHHas, BEpOSATHOCTb, (YHKIMSA, MPOU3BOAHAS, MHTETpai), OO0ECIEeYMBAIOIINX
IPEeMCTBEHHOCTh U IIEPCIIEKTUBHOCTh MAaTEMAaTHUECKOT0 00pa30BaHMs 00YJaIOINXCS;

- TojBelIeHHEe OOYYaroIIMXCS Ha JOCTYHHOM JUIi HHMX YpPOBHE K OCO3HAaHHIO B3aMMOCBSI3U
MaTeMaTUKd M OKPYXKAIOUIETO0 MHpa, TMOHMMAHHMI0O MAaTEMAaTHKH KaK YacTH OOIIeH KyJIbTyphl
4eJI0BEUECTRA,;

- pa3BUTHE MHTEJUICKTYAIBHBIX M TBOPYECKHUX CIIOCOOHOCTEH O0ydYaromuxcs, MO3HABATEIbHON
AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHH, KPUTUYHOCTH MBIIUICHUS, HWHTEpeca K H3YYEHUIO
MaTeMaTHKH;

- (opmupoBanme (QyHKIMOHATBHON MaTeMaTHYeCKOW T'PAaMOTHOCTH: YMEHHs PpacIiO3HABaTh
MaTeMaTUYECKUE aCTEKThl B PEATbHBIX KU3HEHHBIX CHTYAIMsIX U NPH U3YyYCHUU JPYTUX YYEOHBIX
NPEIMETOB, NPOSBICHUS 3aBHCHUMOCTEH W 3aKOHOMEPHOCTEH, (OpPMYIHpOBAaTH HMX Ha S3BIKE
MaTeMaTUKHd W CO3/1aBaTh MaTeMaTH4YECKUE MOJIENH, NPHUMEHSITh OCBOCHHBI MaTeMaTHYEeCKUI
ammapar JUisl PelIeHUs MPAaKTUKO-OPHEHTHUPOBAHHBIX 3aJad, WHTEPIPETHPOBATH WM OICHUBATH
HOJTy4EHHBIE PE3YJIbTATHL.

1.2.2. OCHOBHBbIE JIMHNM COAEPKaHUs 001e00pa30BaTe/IbHOIO IpeagMeTa

OCHOBHBIMU JIMHUSIMU COJICP)KaHUSI MaTeMaTWKH 0a30BOro ypoBHs sBisitoTcs: «Umcna u
BBIUUCIICHUS», «AnreOpa» («AnreOpandeckue BBIpRKCHUS», «YpaBHEHHS W HEPABEHCTBAY),
«Hauana maTematudeckoro ananusa», «I'eometpus» («['eomerprueckue GUTYpBI B UX CBOWCTBAY,
«M3mMepeHre TeoOMETpUUYECKUX BeIHYHH»), «BeposTHOCTh M cratuctuka». Ux o0beauHsieT
JIOTHYECKasi COCTAaBJISIOINAS, TPATUIIMOHHO TPHCYIIas MaTeMaTHKe W IPOHU3BIBAIOIIAS BCe
MaTeMaTHYecKue Kypchl M copaepkatenbHble JuHUU. CdopmynupoBanHoe Bo PI'OC COO
TpeOOBaHNE «YMEHHE ONEPUPOBATh TOHATHIMH: ONpEICICHHE, aKCHOMa, TEOpeMa, CIEICTBHE,
CBOWCTBO, TMpPHU3HAK, J0KA3aTeIbCTBO, PABHOCHIIbHBIE (HPOPMYIUPOBKH, YMEHHE (POPMYIHpPOBATH
o0paTHOE ¥ TIPOTHUBOIIOJIOKHOE YTBEP)KIEHHE, TPUBOAUTH TPUMEPHl U  KOHTPIPHUMEPHI,
UCIOJIb30BaTh METOJ] MaTeMaTU4YeCKOM MHAYKIUH, MPOBOAMUTH JI0Ka3aTelbHbIE PacCyKIACHUS MpPHU
pelIeHnn 3aj1a4, OIEHHWBATH JIOTHUECKYI0 TPABWIIBHOCTH PACCYKICHHUN» OTHOCHUTCS KO BCEM
y4eOHBIM KypcaM.

2. IIVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA INTPEAMETA

[Inanupyemble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI 110 MaTEMAaTHUKE BKIIIOYAIOT JTUYHOCTHBIE,
MeTarpeAMETHBIE PE3YJIbTAThI 32 BECh MIEPHO]] 00yUEHHUs Ha YPOBHE CpeiHero oomiero oopa3oBanus,
a TaKKe MpeJIMETHBIE TOCTHKEHUSI 00y4JaroIerocs.

B cootBerctBrmM ¢ ®I'OC COO maTemaTHKa SIBISETCS 005S3aTeIbHBIM MIPEAMETOM Ha JAaHHOM
ypoBHEe oOpa3zoBanms. Hacrosimell mporpamMMoil Mo maTeMaTuke MpeayCMaTpUBAETCs W3Y4YCHHE
yueOnoro npeamera OOII.07 Marematnka B paMKax TpexX Y4eOHBIX KypcoB: «AnreOpa W Haudaja
MaTeMaTUYeCKOro aHanuza», «l'eomerpus», «BeposSTHOCTb U CTATUCTHKA.

2.1. Oco0oe 3Ha4yeHne 0011e00pa30BaTeNbHBINA IpeAMET UMEET PU POPMUPOBAHUH U PA3BUTHUU:


https://login.consultant.ru/link/?req=doc&base=LAW&n=426546&dst=4
https://login.consultant.ru/link/?req=doc&base=LAW&n=426546&dst=4

OOIIUX KOMIICTEHIIUA:

OK 01. Beibupats crioco0sl pemeHus 3a1a4 npopecCuOHATBHON e TeNbHOCTH, TPUMEHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBpEMEHHBIE CPECTBA MIOMCKA, aHAIIN3a M HHTEPIPETalui HH(OpMAIIH,
U MH(OpPMAIIMOHHBIE TEXHOJIOTHUH /IS BBIIOJIHEHUS 33124 IPO()eCCHOHAIbHON JesTeNbHOCTH;

OK 03. IlnanupoBaTh M peaIM30BbIBATH COOCTBEHHOE MPO(GECCHOHATBPHOE W JMYHOCTHOE
pasBUTHE, NPEAIPUHUMATENIBCKYIO IESITEIbHOCTh B NPO(ecCHOHANBbHOM cdepe, HCIoIb30BaTh
3HaHUS 110 IPaBOBOM U (PMHAHCOBON I'PAaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaLUSX.

OK 04. DddexTnBHO B3aMMOACHCTBOBATH 1 pabOTaTh B KOJUIEKTUBE 1 KOMAH/IE;

OK 05. OcyiiecTBasiTh YCTHYK W NMHUCbMEHHYIO KOMMYHHUKAIIMIO Ha TOCYJApCTBEHHOM SI3bIKE
Poccuiickoii peneparym ¢ yaerom 0cOOEHHOCTEH COIMATBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. IIposBisATh rpaxaaHCKO-NATPUOTHUYECKYIO IMO3UIMI0, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAAMIIMOHHBIX OOIICYETOBEUYECKUX LEHHOCTEH, B TOM YHCJIE C y4eTOM
rapMOHU3ALUN MEXHAIMOHAJIBHBIX W MEXPEIUTHMO3HBIX OTHOLICHUH, NPUMEHATh CTaHJapThl
AHTUKOPPYILIUOHHOTO OBEICHUS.

npogeccHoOHAJIBHBIX KOMIIETEHIIUIM:

I[IK 1.3. Bnagerp HaBblIKaMM IOJATOTOBKM IOPUIWYECKUX JOKYMEHTOB, B TOM 4YHUCIE C
UCIIO0JIb30BaHUEM HH(OPMALIMOHHBIX TEXHOJIOTHH.

[1K 2.2. CucreMaTH3UpOBaTh HOPMATHBHBIE IIPABOBBIE AKTHI M 0000IIATH TPABOIPUMEHHUTEIBHYIO
IPAKTUKY 10 BONPOCAM paCCIEJOBAHMS M INPEAYNPEKICHUS MPECTYIUICHMM M HHBIX
IIpaBOHAPYLICHU.

I1IK 3.5. OcyuiectBiasaTh paboTy 1O HOMEHKJIATYPHOMY YY€Ty U TEXHHUYECKOMY O(GOpPMIIEHUIO
JIOKYMEHTOB B IIPAaBOOXPAHUTEILHOM OpraHe.

2.2. B pesynbrare uzyuenus yueOHoro npeamera OOIL.07 Maremarrka Ha ypoBHE CpeTHET0 00ILEero
oOpasoBanus y oOyuatomierocst OyayT copMupoBaHbl CASAYIONINE JUYHOCTHBIE Pe3yJIbTAThI:

JIMYHOCTHBIE PE3yAbTAaThI p€ajin3allui NMporpaMmMbl BOCIIMTAHUA JIP

1. Fpamaﬂckoe BOCIIUTAHUC

ChopMupOBaHHOCTh TPAKAAHCKOW MO3MLMM  oOydaromerocs kak axktuBHoro u| JIP 1.1
OTBETCTBEHHOTO YWJIEHa POCCUHCKOT0 00IIecTBa.

IlpeacraBienue 0 MareMaTH4ecKUX OCHOBaX ()YHKIMOHUPOBAHHWS Pa3lIWYHBIX CTpyKTyp,| JIP 1.2
SBJICHUH, IPOLIEYP IPaXJaHCKOT0 0011ecTBa (BEIOOPHI, OPOCH 1 APYTOE).

YMeHue B3aUMOJENCTBOBATh C COIMAJIbHBIMU MHCTUTyTaMu B coorBeTrctBuu ¢ ux| JIP 1.3
GYHKIMSIMM M HA3HAYCHUEM.

2. HanI/IOTH‘{eCKoe BOCIIUTAHUEC

CdopMHUpOBaHHOCTh POCCHUICKON TPa’KIAHCKONW MIEHTHYHOCTH, yBakeHus K mporutomy u|  JIP 2.1
HAaCTOSIIEMY POCCUHCKON MaTEMAaTUKH.

IleHHOCTHOE OTHOIIIEHHE K JOCTHXKEHHUSIM POCCHUHUCKMX MaTeMaTUKOB W poccuiickor| JIP 2.2
MAaTeMaTUYeCKON IMKOJBI, WCIOAB30BAHWE JTHX JOCTHKEHHUH B JPYrUX HayKax,
TEXHOJIOTHSIX, c(pepax IKOHOMHKH.

3. JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE

Oco3HaHue NyXOBHBIX EHHOCTEH POCCUIMCKOr0O HApoaa. JIP 3.1

ChopMupoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHHS. JIP 3.2




WHAWBUAYAJIBHO U B I'PYIIIIC.

CriocoGHOCTH OIIEHUBATH CUTYAIINIO ¥ IPUHUMATh OCO3HAHHBIE pelieHus, opueHTtupysacb Ha| JIP 3.3
MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH.
Oco3HaHMe TUYHOTO BKJIA/A B IOCTPOCHUE YCTOHYMUBOIO OyAyILEro. JIP 3.4
4. IcTeTNYecKOe BOCIIUTAHHE
OcTeTHYecKoe OTHOILIEHUE K MUPY, BKIIIOUas 3CTETUKY MaTeMaTHYECKUX 3akoHoMepHocTel,|  JIP 4.1
00BEKTOB, 3a/1a4, PEICHHA, PaCCyKICHHA.
CriocoOHOCTh BOCTIPUHUMATh MaTeMAaTHYECKHE acTIeKThl Pa3IMYHbIX BUAOB HCKYCCTBA. JIP 4.2
5. ®u3uyeckoe BOCNIUTAHNE
ChopMupoBaHHOCTh YMEHHUSI IPUMEHATh MaTeMaTHYeCKUe 3HaHUs B MHTepecax 3aoposoro|  JIP 5.1
u 0e3omacHoro obpasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (30POBOE
IUTaHue, COAaJaHCUPOBAHHBIA PEXHUM 3aHATHM M OTHbIXa, peryisipHas (Qusndeckas
aKTHBHOCTB).
®u3nyeckoe  COBEPIICHCTBOBAHME TPU  3aHATHAX  CHOPTHBHO-0310poBUTEnbHOM|  JIP 5.2
JESITEIbHOCTBIO.
6. TpynoBoe BociuTaHue
I'oTOBHOCTH K TPYAY, OCO3HAHHE LIECHHOCTH TPYHONIO0Ms, HHTEpeC K pa3nuuHeM chepam| JIP 6.1
po(heCCHOHAIBHOM JIEATEIbHOCTH, CBI3aHHBIM C MATEMATHKOM U €€ MPUIIOKECHUSIMHU.
YMeHue coBeplIaTh OCO3HAaHHBIM BBIOOp Oymaymied mnpodeccun U peann3oBbiBaTh|  JIP 6.2
C06CTBCHHI)IC JKU3HCHHBIC I1JIaHBbI.
I'0TOBHOCTH M CHOCOOHOCTHh K MaTeMaTHYECKOMY 00pa3oBaHHIO U camooOpaszoBanuto Ha| JIP 6.3
MPOTSKEHUH BCEN KU3ZHMU.
['0OTOBHOCTh K aKTHMBHOMY YYAaCTHIO B PCIICHUM MNPAaKTHYECKUX 3adady matemaruueckou| JIP 6.4
HaNpaBJICHHOCTH.
7. JKoJIOTHYeCKOe BOCTIUTAHUE
ChopMUpOBaHHOCTb  HKOJOTMYECKOH KyJbTYpbl, [OHMMAaHHE BIWSHHA conuaibHo-| JIP 7.1
SKOHOMHYECKHUX MPOIIECCOB Ha COCTOSHUE MPUPOIHOMN U COLIMATIBHON Cpebl.
Oco3zHaHue r100anbHOro XapakTepa 3KOJIOTHIEeCKUX po0iieM, opueHTanus Ha npuMenenne |  JIP 7.2
MaTeMaTHYECKUX 3HAHUH [UIs PeHIeHus 3a1a4 B 00J1aCTH OKPY KAIOLIEeH Cpeabl.
[InaHupoBaHre TMOCTYNKOB M OUEHKHM HX BO3MOXKHBIX MOCIEICTBUH IJIsI OKpY’Karouen JIP 7.3
Cpeapl.
8. IleHHOCTH HAYYHOI'0 MIO3HAHMS
ChopMUpOBaHHOCTE  MUPOBO33PEHHsI, COOTBETCTBYIOILIEIO COBpeMeHHOMY yposHio| JIP 8.1
pa3BUTHS HAYKU M OOIIECTBEHHONW NPAKTHUKH.
IloHumMaHne MaTeMaTHUECKOW HayKH Kak cepbl uesoBeyecKol NesTeabHoCcTH, dTanoB ee| JIP 8.2
Pa3BHUTHUS M 3HAUUMOCTHU JJISl pa3BUTHS UBUWIM3ALNN.
OBnazieHue A3bIKOM MaTEMaTHKH U MaTEMAaTUYECKON KyJIbTypol Kak cpencTBoM no3Hanus |  JIP 8.3
MUpA.
T'oTOBHOCTP  OCYILIECTBIIATH MNPOEKTHYIO W  HCCIENoBaTeNbCckyto  jaestenbHocTh| JIP 8.4

2.3. MeranpeaMeTHble pe3yJbTaTbl OCBOEHHUS Mporpammbl yudebHoro mnpeamera OOIL07
MartemaTrka XapakTepU3YyIOTCsS OBJIaJICHHEM YHHBEpPCaIbHBIMU IO3HABATEJIbHBIMU JEHCTBUIMU,
YHUBEPCAJIbHBIMA ~ KOMMYHMKaTHUBHBIMU  JCUCTBUSMM, YHHMBEPCAIbHBIMH  PEryJISTUBHBIMU
neiictBusiMu. B pesynbraTe M3ydeHHs MaTeMaTHKU Ha ypOBHE CpelHEro oOuiero oopazoBaHUs Y

oOyudatomerocst OyayT chopMUPOBAHBIL:




Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHbIC yueOHbIe NelicTBHSA M1l

1. ba3oBble Joruyeckue JeiicTBUS KaK YacTh MO3HABATEIbHBIX YHUBEPCAIbHBIX YUeOHBIX AeiicTBUIl

BrsBiaTe u XapaKTCpU30BaTh CYIICCTBCHHLIC MIPU3HAKN MATEMATUYCCKUX O6’I>CKTOB, HOHﬂTHﬁ,
OTHOIIICHUM MEXAY IOHATUAMHU, (I)OpMy.TII/IpOBaTB OIIPEACIICHUA HOHHTHﬁ, YCTaHaBJIMBaThb

. MII 1.1
CYILIECTBCHHBIN NMPU3HAK KiIacCU(UKAIUY, OCHOBAHUS JIJIsi 0000IICHYS U CPaBHEHUS, KPUTCPUU
MIPOBOIMMOTO aHAJIHN3a
Bocnpuanmats, (opMmymnupoBaTe W PeoOpa3OBHIBATh CYXICHHS: YTBEpAUTEIbHBIE W MII 1.2

OTpULATCIbHBIC, CAMHUYHBIC, YACTHBIC U O6HII/IG, YCJIIOBHBIC

BrIsBIsATE MaTEMAaTHYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEUHS B (DAKTaX, TaHHBIX,
HAOMIONEHNSIX M YTBEPKACHUAX, MPeayaraTh KPUTEPHH U BBISBICHUS 3aKOHOMEPHOCTEH H MII 1.3
MIPOTUBOPEYHI

I[eﬂaTB BBIBOJAbI C HCIIOJB30BAHUEM 3aKOHOB JIOTUKH, MOCAYKTHUBHBIX W HWHAYKTUBHBIX

. . MII 14
YMO3aKJIFOUE€HHH, YMO3aKJIIOUEHHUI 110 aHAJIOTHH

ITpoBOAUTE CaMOCTOSITEIBHO 1OKA3aTENbCTBA MATEMATUUYECKUX YTBEP)KIOCHUH (IIPSMbIE U OT
NPOTHBHOTO), BBICTPaWBaTh APryMEHTALUIO, MPHUBOIUTH MPUMEPbl W KOHTPHIPUMEPHI, MII 1.5
000CHOBBIBaTh COOCTBEHHBIE CYKACHUS U BBIBOJIBI

Bribupats cnioco0 pemieHust y4eOHOH 3aiayd (CpaBHHBATh HECKOJIBKO BAPHAHTOB pPEIICHUS,

o MII 1.6
BBIOMpaTh HanboJIee MOIXO SN C YYETOM CaMOCTOSITEIBHO BBIICTICHHBIX KPUTEPHUEB)

2. ba3oBble ucciIe10BaTeIbLCKUE AeHCTBUS KAK YACTh M03HABATEIbHBIX YHUBEPCAJILHBIX Y4eOHbIX
aencTBHil

Hcnonp30BaTh BOMPOCHI KaK KMCCIICIOBATCILCKANH HHCTPYMEHT IO3HAHUS, (OPMYIHPOBATH
BONPOCHI, (DUKCHUPYIOLIUE MPOTHBOPEUUE, NpOOJEMy, yCTaHABIMBATh HCKOMOE W JaHHOE, MII 2.1
(bopMHPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3MITUI0, MHCHHE;

[IpoBOIUTE CAMOCTOSATEIHHO CITIAHUPOBAHHEIN SKCIIEPUMEHT, UCCIICIOBAHUE TI0 YCTAHOBICHUIO
OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, IPOIECCAa, BBISBICHUIO 3aBHUCHMOCTEH MII 2.2
MEXJTy 00bEeKTaMHU, SIBICHUSIMH, ITPOLIECCaMU;

CamocTosaTelbHO (OPMYJIUPOBaTh O0O0OIEHUS W BBIBOJBI MO pe3yjbTaTaM IMPOBEICHHOTO
HaOJIIOIEH S, HCCIICIOBAHMS, OIIEHUBAThH JOCTOBEPHOCTH MMOJYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U MII 2.3
00001IEeHNI;

HpOI‘H03I/IpOBaTL BO3MOKHOC pa3BUTHC IMPOLICCCA, a TAKKC BBIABUTATH IMPECAIOJIOKCHUA O €ro
Pa3BUTUHN B HOBBIX YCJIOBHUAX.

MII 2.4

3. YMmenus padoraTh ¢ MH(popManmeii KaKk 4acTh MO3HABATEIbHBIX YHUBEPCATbHBIX y4eOHBIX AeiicTBMIi

BoisiBisate qeduiuthl MHGOPMAIUK, IaHHBIX, HEOOXOIUMBIX JUIsS OTBETa HAa BOMPOC W JUIS

MII 3.1
peleHus 3a1a49K
Beibupats  wHQOpManM0 W3 HUCTOYHWKOB  Pa3IUYHBIX  THIIOB,  aHAIM3HPOBATh,
CHUCTEMATH3UPOBaTh W HWHTEPIPETUPOBATh HMH(GOPMALMIO paJIUYHBIX BHUIAOB U (opm MII 3.2
NpEACTaBICHUS
CrpykTyprpoBaTh MH(OpPMAIHIO, TPEACTABIATh €€ B Pa3iMYHbIX (hopMax, WIUTFOCTPUPOBATH MII 3.3
rpaduuecKu '
O1eHUBaTh HA/IGKHOCTh HHQOPMAIIMU TI0 CAMOCTOSATENLHO CPOPMYITUPOBAHHBIM KPUTEPHUSIM MII 3.4

4. YMeHusi 001IeHUA KAK YaCTh KOMMYHUKATUBHBIX YHHBEPCAJBbHBIX YUeOHBIX JeicTBUA

Bocnpuanmats 1 GopMyIHPOBATH CYXKAESHHUS B COOTBETCTBHH C YCIOBUSMH U LIEJISIMHU OOIICHUS,
SICHO, TOYHO, FPAMOTHO BBIPA’KAaTh CBOKO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh MII 4.1
IIOSICHEHUS 110 XOJ1y pEIIEeHUs 3a1a4l, KOMMEHTHPOBAaTh IOJYYEHHBII pe3yapTaT

B xome ob0cyxneHusi 3amaBaTh BOMPOCHI IO CYIIECTBY OOCYXXIA€MOM TeMbl, MpPOOIEeMBl,
pemaeMof/'I 3aga4u, BbICKa3bIBaTbhb UACHU, HALICJICHHBIC HAa ITOMCK PCUICHHA, COIIOCTABIATH CBOU
CYXJCHUsS C CY)KICHHAMH IPYTUX YYACTHHUKOB Uajora, OOHapyKUBaTh PasIniue M CXOJCTBO
MO3HLIMI, B KOPPEKTHOU GopMe GOpMYyIMPOBATh Pa3HOTIIACHS], CBOU BO3PAKEHHS

MII 4.2




IpencraBnsiTe pe3yibTaThl pEIICHUS 3aJa4yd, OKCHEPUMEHTa, WCCICJOBAHHs, MPOEKTa,
CaMOCTOSITEIBHO  BBIOMpaTh (opMarT BBICTYIUIGHHS C YYETOM 3agad INPEe3CHTALUH |
0c0OCHHOCTEH ayAUTOPHH

MII 4.3

5. ¥YMeHnss camMoopraHm3amyud KaK 4YacTh PEryJsiTHBHBIX YHHBEPCAJbLHBIX Y4eOHBIX
nefcTBuii

CocTaBiATh IJIaH, ajJrOPUTM PEUICHMs 3aJadd, BBIOMPATh CHOCOO pEIICHUS C YYeTOM
UMEIOIINXCST PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH
BapHAaHTHI PENICHUH ¢ YIeTOM HOBOW MH(OPMAIIHH.

MII 5.1

6. YMeHust CaAMOKOHTPOJISI 1 SMOIIMOHAJILHOI'0 HHTEJIJIEKTA KAK YaCTh PEryJsiTUBHbLIX YHUBEPCAJIbHbIX

Y4eOHBIX el cTBHA

Biamers HaBBIKAMH TO3HABATSIBHONW pedICKCHH KaK OCO3HAHHUS COBEPIIAEMBIX IEHCTBHU H
MBICTUTENIFHBIX ~ MPOIECCOB, WX PEe3ylbTaTOB, BIAJETh CIOCO0AMH  CaMOIIPOBEPKH,
CaMOKOHTPOJISI IpoIlecca U pe3ysabTaTa pelIeHIs] MaTeMaTHUeCKON 3a/1auu

MII 6.1

HpeI{BI/IHCTL TPYAHOCTHU, KOTOPBIC MOI'YT BO3HHKHYTbH IpU PpCEHICHUM 3aJdadu, BHOCHUTH
KOPPCKTUBLI B ACATCIbHOCTL HA OCHOBE HOBBIX O6CTO$1T€J'II)CTB, JaHHBIX, HaﬁﬂeHHLIX OHII/I6OK,
BBIABJICHHBIX TPYI[HOCTCﬁ

MII 6.2

O1ieHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIH U YCIOBUSAM, OOBSICHATH PUYMHBI IOCTUKCHHS UK
HEJOCTIKCHUST ~ PE3yJbTaTOB  JACSITCIbHOCTH, HAaXOOUTh  OMIMOKY, JaBaTh  OICHKY
MPHOOPETEHHOMY OTIBITY

MII 6.3

7. YMeHNs1 COBMECTHOM JesITeJIbHOCTH

[ToHUMaTh ¥ WCMONB30BaTh MPEUMYIIECTBA KOMAHTHOW M WHIUBUIYalbHON paboThl mpu
pelieHHH y4eOHBIX 3a]ady, NPHHUMATh IIeNb COBMECTHOHM JESTEIhHOCTH, IIJIAHUPOBATH
OpraHM3allMI0 COBMECTHOM PabOTHI, paclpeneisiTh BUABI pa0OT, JOTOBapUBATHCS, 00CYKIATh
MPOIIECC U PE3YJIbTaT PadOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH

MII 7.1

Y4acTBOBaTh B TPYIIOBBIX opMax paboThI (00CyKaeHus, 0OMEH MHEHH, "MO3rOBBIC IITYpMBI"
Y UHBIE), BBIITOIHSITH CBOO YaCTh PabOThI U KOOPIMHUPOBATH CBOU JICHCTBHS C JPYTUMH WICHAMH
KOMaH/Ibl, OIIGHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMH TPOAYKT TO KPUTEPHUSIM,
chOpMyIHPOBAaHHBIM YYaCTHUKAMH B3aUMOACHUCTBHS

MII 7.2




3. CTPYKTYPA U COAEPKAHHUE OBIIEOBPA30BATEJ/IbHOT O IIPEJIMETA

3.1. 06beM 0061e00pa30BaTE/ILHOrO NpeaMeTa M BUAbI y4€OHOM padoThI

Bun yueOHo# padoThI O0bem B yacax

O01beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTITTHHBI 289
B T.4.
OcHoBHOe coJep:kaHue 273
TEOPETHUUECKOE 00yUueHue 171
MIPAKTUYECKHUE 3aHATHS 72
IIpodeccnoHaNTLHO-OPHEHTHPOBAHHOE CO/lepKaHue (CoepKaHue 30
NMPHUKJIATHOT0 MOIYJIA)
BT. 4..
TEeOopeTu4ecKoe o0yueHne -
MIPaKTUYECKHE 3aHATHS 30
KOHCYJIbTaIlU! 4
IIpomexyTouHas aTTecTauus: | cemecTp - IK3aMeH 6

Il cemecTp - 3x3aMeH 6

3.2. Copep:xxanue yuye6Horo npegmera 00I1.07 MaTemaTuka

Beenenue

MaremaTuka B HayKe, TEXHHKE, SJKOHOMUKE, UH()OPMAIIMOHHBIX TEXHOJIOTUAX U TPAKTUYECKON
nesitenbHOCTH. llenn W 3agaum u3ydeHus MaTeMaTHKu npu ocBoeHuu mnpodeccuit CIIO u
cnenuansHocten CIIO.

AJITEBPA

Pa3BuTHe NOHATHA O YHCIIE

Llensie u panuoHanbHble yHcha. JleficTBurenbHble uncia. [IpuOnMMKeHHbIE BBIYUCICHHS.
KomrmuiekcHsle yncna.

Kophu, crenenu u norapumsol

Kopun u crenmenn. KopHu HarypaJbHOW CTENEHM U3 4YUCIAa U UX cBoWcTBa. CremeHu c
palMoOHaIbHBIMU I10Ka3aTeIsIMM, MX CBOHCTBA. CTENEHM C JEHCTBUTEIIBHBIMH IOKA3aTEISIMH.
CBOMNCTBA CTEIIEHH C JEHUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm. Jlorapugm umcaa. OcHoBHOe JorapupMUUECKOe TOXKIAECTBO. [lecaTnunble u
HaTypasbHble Torapudmsl. [IpaBuna aelictuii ¢ norapupmamu. Ilepexoq Kk HOBOMY OCHOBAHHIO.

IIpeoGpa3zoBanue anredépamvyeckux Bbipa:kenuii. IIpeoOpasoBanue panMoOHaNbHBIX,
UPPALMOHATIBHBIX CTETIEHHBIX, TOKA3aTeNbHBIX U JIOTAPU(PMUUECKUX BbIPAXKCHHI.

Ilpakmuueckue 3anamusn

ApudmeTrnueckue ASMCTBUS HaJ YUCIIaMU, HaXOXKICHHE MPUOIMKEHHBIX 3HAUEHUN BEIMYUH
Y TIOTPEITHOCTEH BBIYMCIICHUH (a0COTIOTHOM M OTHOCUTEIHHOMN ), CPAaBHEHHUE YMCIIOBBIX BBIPAKCHUM.

Brruncienne u cpaBHeHUE KOpHEW. BeInonHeHHnEe pacyeToB ¢ paguKaIiaMHu.
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Pewenne nppanuoHanbHbIX ypaBHeHHNM. Haxoxk1eHHe 3HaUeHH CTEIICHEN C palliOHAIbHBIMU
nokazatensiMu. CpaBHeHHe crerneHel. [IpeoOpa3oBaHus BBIpaKEHUN, COIEPIKAIIUX CTETICHH.
Pemenue nokasarenpHbIX ypaBHEHUM.

Pemenne nmpuknaaHeIxX 3amad.

Haxoxnenune 3HaueHwii jorapudma Mo NMpOU3BOIBHOMY OCHOBaHMIO. Ilepexon oT ogHOrO
OCHOBaHMA K JpyroMy. Beluncienue u cpaBHeHue Jjorapu¢mos. JlorapudmupoBanue u
IIOTEHLIUPOBAHUE BBIPAKECHUM.

[TpuGnnKeHHble BEIYUCICHHS U PELICHUs IPUKIIaJIHBIX 3a/1a4.

Pemienue norapupmMuueckux ypaBHEHHUH.

OCHOBBI TPUTOHOMETPUM

OcHoBHble nousiTusi. Pannannas mepa yrina. BpamarensHoe nuxeHue. CUHYC, KOCHHYC,
TAHI€HC U KOTAHI'€HC YnCIIa.

OcHoBHBIEe TpUIrOHOMeTpHYecKHe ToxaecTBa. @Dopmynbsl mnpuBeacHus. DopMyibl
cioxenus. @opmynsl yaBoeHuss PopMyIibl IOJIOBUHHOTO yria.

IIpeoOpa3oBannss mnpocTeHIINX TPUIrOHOMETPHYECKMX BbipaxkeHuil. [IpeoOpazoBanue
CYMMBI TPUTOHOMETPHYECKHX (PYHKIMI B MPOU3BEACHHUE M MPOU3BENCHUS B cCymMMy. BripaxkeHue
TPUTOHOMETPHUYECKUX (DYHKIUN Yepe3 TAHTEHC IMOJIOBUHHOTO apTyMEHTa.

TpuroHomerpuyeckne ypaBHeHUs] U HepaBeHCTBa. [Ipocteiiiine TpUrOHOMETpPUYECKUE
ypaBHeHus. [IpocTelinme TpUroHoMeTpuYECKUE HEPABEHCTBA.

OOpaTHbIe TPUTOHOMETPHYECKHE (PYHKIMH. APKCUHYC, apDKKOCHHYC, apKTaHI'€HC.

Ilpakmuueckue 3anamus

PanuaHHbIl METO U3MEPEHUS YTIIOB BPAILLIEHUS U CBSI3b C IPAlyCHON MEPOH.

OCHOBHBIE =~ TPHUTOHOMETPHYECKHE  TOXKAECTBA, (OPMYJIBl  CIOXKECHHS,  YABOCHUS,
npeoOpa3oBaHWe CYMMBI TPUTOHOMETpUYECKUX (YHKIUN B NPOU3BEICHHE, MpeoOpa3oBaHUe
NPOM3BEACHUSI TPUTOHOMETpUYECKUX (QyHKIui B cymmy Ilpocreiimme TpuroHOMETpUYEeCKHe
YPaBHEHHUS U HEPABEHCTBA.

OOpatHble TpUroHOMETpHUUYeCKne QYHKIUU: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

DYHKIUH, UX CBOICTBA U rPaQUK

@Oyukuuu. O651acTb OnpeeneHuss 1 MHOXKECTBO 3HaueHU; rpaguk (yHKIMH, TOCTPOEHHE
rpadukoB QYHKIMHA, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMHU.

CpoiictBa  ¢yHknuu. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OIPAaHUYECHHOCTD,
NepUOANYHOCTb. [IpoMeXyTKu Bo3pacTaHus U yObIBaHUS, HauOOJbIllee U HaMEHbIIIEe 3HAUCHUS,
TOUYKU 3KcTpeMmyma. ['paduueckas nntepnperanus. [Ipumepsl QyHKINOHANBHBIX 3aBUCUMOCTEN B
peasbHBIX Tpoleccax M sBICHUSAX. Apupmernueckue omnepanuu Haja (yHKuusMu. CroxHas
¢bynkuus (kommnosunus). [lonsaTue o HeMpeprIBHOCTH (HYHKIIHH.

Oopatnble ¢pynkuuu. OOnacTh omnpeneneHuss U o0JacTh 3HAUYECHUM OOpaTHOW (YHKIUU.
I'padux o6paTHOI QyHKIIUH.

CreneHHble, NOKa3aTelbHble, JorapupmMuyeckne 1 TPUroHoMeTpruyeckne QyHKIUM.
OOpaTHbIe TPUTOHOMETPHYECKHE (PYHKIHH

Onpenenennst GyHKINUN, UX CBOMCTBA U TpadUKH.

[IpeoOpazoBanus rpaduxos. IlapannensHblii HEpeHOC, CUMMETPUS OTHOCUTEIBHO OCel
KOOpJMHAT U CUMMETPHUS OTHOCUTENIHO Hayayla KOOpJMHAT, CHMMETPUS OTHOCUTENIBHO MPSMOH y =
X, PaCTSDKEHUE U CIKaTUE BAOJb OCEH KOOPANHAT.

Ilpakmuueckue 3anamusn

[Tpumeprl 3aBUCHUMOCTEN MEKIY IEPEMEHHBIMH B pEAJbHBIX IIpOLIECCAX U3 CMEXHBIX
muctumuinH. Onpenenenue ¢yHkiuil. [loctpoenne u urenue rpaduxos ¢ynkuuii. MccnenoBanue
¢ynkuuu. CBOCTBA TMHEWHOM, KBaIpaTUYHOM, KyCOUHO-TMHEWHON 1 IPOOHO- TMHEHHON (DyHKIIHA.
HenpepriBable u nepuoanueckue pynkuuu. ColcTBa U rpaduku cMHyca, KOCHHYCa, TAaHT€HCa U
KOTaHI'€HCa.

O6parabie ¢y ©u  ux Trpaduku. OOpaTHBIE TPUTOHOMETPHUUYECKHE (PYHKIUU.
[TpeoOpaszoBanus rpaduka pyakuu. 'apmonnyeckue konebanus. [lpukinagasie 3a1a4mn.
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[Toka3zarenbHbIe, JOrapuPpMHUUECKUE, TPUTOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaTenLHOCTH

CrocoObl 3a/laHusi W CBOWCTBA YHCIOBBIX IMoOcienoBarenbHocTel. [loHsATHE O mpenene
nocienoBarenbHocTy. CyliecTBOBaHUE NPE/eiIa MOHOTOHHON OIrPaHUYEHHOM IT0CIIE0BATEIbHOCTH.
CymMupoBaHue mocieoBaTeabHOCTe. beckoHeuHo yOpIBaroIasi reoMeTprUIecKas IPOrpeccus 1 ee
CyMMa.

IIpousBoanas

[TonsiTHe 0 MPOM3BOIHON (YHKIMHU, €€ TEOMETPUYECKUN U (PU3UUECKUI CMBICT. Y paBHEHUE
KacaTeabHOM K rpaduky QyHkuuu. ITponsBoiHbIe CyMMBbI, pa3HOCTH, IPOU3BEACHUS, YaCTHBIE.
[Tpon3BoiHBIE OCHOBHBIX 3JIeMEHTapHbIX (QyHKIWHA. [IpuMenenue npou3BOJHON K HCCIETOBAHUIO
GbyHKIMA 1 mocTpoeHuto rpadukoB. [Ipon3BoaHbIe 00paTHOW QYHKIIMK U KOMITO3HIIMH (PYHKITUH.

[IpuMmepsl UCHONB30BAaHUS IPOM3BOJHOM JUIA HAXOXKICHUS HAWIY4dlIero pELICHUs B
IOPUKIAJHBIX 3a7ayax. Bropas mnpousBoiHas, €€ TIeOMETpUYEeCKUH U (U3UYECKUN CMBICIL.
Haxoxxnenne ckopocTu 1st porecca, 3a1anHoro (GopMysion U rpadukom.

IlepBooOpa3Hasi u MHTErpaJl.

IIpuMeHeHre OIpPEAEICHHOrO0 HMHTETpala JUld HAXOXKICHMs IUIOLAAW KPUBOJIMHEMHOU
tpaneuun. dopmyna Heiorona—IJlel6numa. IlpuMepsl npuMeHeHUs HHTErpana B (uU3uKe H
TEOMETPHH.

Ilpakmuueckue 3anamusn

UwucnoBass  MOCIENOBATEIBHOCTh,  CIIOCOOBI €€ 3a/JaHus,  BBIUUCICHHS  YJICHOB
nocienoBarenbHOCTU. [Ipenen mocnenoBaTreabHOCTH. beckoHEYHO yOBbIBarollas reoMeTphuecKas
IIPOrPECCHSL.

[Tpon3BogHas: MEXaHUYECKUI U T€OMETPUYECKUM CMBICIT TIPOU3BOJHOM.

YpaBHeHue KacateabHOH B 00mem Buae. [Ipasuna u popmyiel nuddepenimpoBanms, Tadaumna
NPOM3BOJHBIX 3JeMeHTapHbIX (yHKIMA. MccnenoBanue (GyHKIMHM C MOMOILBIO HPOM3BOIHOM.
Haxoxnaenne Haubob111€r0, HAMMEHBILIETO 3HAYEHHUS M SKCTPEMAaIbHbIX 3HAUYEeHUH (PYHKIINH.

Wuterpan u nepBooOpas3nas. Teopema Hbrotona—IJleitouuna. Ilpumenenue uHTerpaia x
BBIUMCJICHUIO (U3NYECKUX BETUYMH U TUIOIIA IEH.

YpaBHeHHUs M HEPABEHCTBA

YpaBHeHusl M cMCTeMbl YpaBHeHUil. PanoHanbHbIe, MPpallMOHAIBHBIE, MIOKA3aTEIbHbBIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTD ypaBHEHUM, HEPABEHCTB, CUCTEM.

OcCHOBHBIE TPHEMBI UX pelIeHHs (pa3i0KeHne Ha MHOYKUTEIH, BBE/IEHUE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, TpadUuecKuii METO).

HepasencrBa. PannonanbHble, UppaliOHalbHbIE, TIOKA3aTEIbHBIE U TPUTOHOMETPUUYECKUE
HepaBeHCTBAa. OCHOBHbBIEC IPUEMBI UX PELLIECHUS.

Hcnosb3oBanue cBoiicTB U rpaukoB pyHKIUI NPH pellIeHHH YPABHEHU I U HEPABEHCTB.
Meton untepBanoB. M300paxeHne Ha KOOPAMHATHON TJIOCKOCTH MHOXECTBA pelICHUI ypaBHEHUI
Y HEPABEHCTB C JABYMs IIEPEMEHHBIMU U UX CUCTEM.

Ilpuknaonwie 3a0auu

IIpuMeHeHne MaTeMaTUYEeCKUX METOOB ISl PEILICHUS CONEPKATENbHBIX 3a/1a4 U3 Pa3INYHbIX
oOracTell HayKu U MPAKTUKHU.

WuTepnperanyst pe3ynbrarta, y4eT pealbHbIX OTpaHUUEHUI.

Ilpakmuueckue 3anamus

Kophu ypaBnuenuii. PaBHocuinbHOCTD ypaBHeHUH. [IpeoOpazoBanne ypaBHEHUH.

OcHOBHBIE IPUEMBI PELICHNS YpaBHEHM. Pelienne cucreM ypaBHEHUN.

Hcnonb3oBanue cBOMCTB U rpadukoB (GyHKIMM IS peIIeHus] ypaBHEHUH U HEPaBEHCTB.
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KOMBHUHATOPHUKA, CTATUCTUKA Y TEOPUS BEPOATHOCTEM

DJjieMeHTbl KOMOUHATOPUKH. OCHOBHBIC MOHATUS KOMOWMHATOPUKH. 3aaydl Ha MOJCYET
yuciaa pa3MelIeHui, NepecTaHOBOK, coueTaHuil. Pemenue 3anaq Ha nepe6op BapuanTtoB. Dopmyiia
6unoma Herorona. CoiicTBa OMHOMUHANIBHBIX KO3 uimentos. Tpeyronsuuk [lTackans.

DJieMeHTbl Teopuu BeposATHOCTel. CoOObITHE, BEPOATHOCTh COOBITHSA, CIOXKEHHE U
YMHOXXeHUE BeposTHocTed. [loHsTHE O He3aBUCUMOCTH coObITHH. JluckperHas ciyd4aiiHas
BEIMYMHA, 3aKOH €€ pacnpeneseHusa. UYucioBble XapaKTEPUCTUKH JUCKPETHOW ClydalHOU
BeIMYMHBL. [IoHATHE 0 3aKOHE OOJIBIINX YHUCEIL.

DJIeMeHThI MaTeMaTH4eCKOil cTaTUCTUKH. [IpecTraBienue NaHHbIX (Ta0JINLbI, AUarpaMMbl,
rpa¢ukn), reHepanbHas COBOKYIIHOCTb, BEIOOpKa, cpefHee apudpmerndyeckoe, menuana. Ilonsatue o
3a/1a4ax MaTEMaTUYECKON CTaTUCTUKH.

Penienue nmpakTu4eckux 3a1ad ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

Ilpakmuueckue 3anamus

Hcropus pa3BuTHs KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEM M CTATUCTUKU U UX pOJb B
pa3nuyHBIX cdepax YeNIOBEUYECKOH KH3HenesTeabHOCTH. llpaBmma koMmOmHaTtopuku. Pemienue
KOMOMHATOPHBIX 3a/1a4. Pa3menienus, couetanus u nepecraHoBku. bunoM HbloToHA M TpeyroibHUK
[Tackans. [IpuknagHeie 3a1a4u.

Krnaccuueckoe omnpenencHue BEpPOATHOCTH, CBOMCTBA BEPOATHOCTEH, TeopemMa O CyMMe
BeposiTHOCTEW. Bbrumcinenne BeposTHocTel. Ilpuxianneie 3amaun. IIpencraBieHue 4YHMCIOBBIX
naHHbIX. [Ipuknanselie 3anaun.

I'EOMETPUA

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnoniokeHue JByX NpsAMbIX B IpocTpaHcTBe. llapamienbHocTh npsMoill u
wiockoctd. IlapamnensHocTh  1uIocKOCTEW. IlepneHAMKYIIpHOCTP MNPSAMOM U INIOCKOCTH.
[lepnenuKynsip ¥ HAKIOHHAs. YTOJ MEXIy HNPSMOM M IUIOCKOCTBIO. /[ByrpaHHBIN yrois. Yrou
MEXy INIOCKOCTAMH. IleprneHIuKyIsipHOCTb IBYX INIOCKOCTEM.

['eomeTprueckue mnpeoOpa3oBaHMsl MPOCTPAHCTBA: MapalielbHBIA MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO INIOCKOCTH.

[TapannensHoe mnpoektupoBanue. [lmomane opToroHasbHOW mpoekiuu. HW3o0paxkeHue
IPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKHu

Bepuunsl, pebpa, rpaHu MHororpaHHuka. Pa3septka. MHororpaHsble yriibl. Bwimykible
MHOTOIpaHHHUKHU. Teopema Ditnepa.

[Tpusma. Ilpsimast u HaknoHHas mpusma. [IpaBunbHas npusma. [Tapannenenunen. Kyo.

IInpamupa. [IpaBriibHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

Cummerpui B Ky0Oe, B mapajuieienuIesie, B Ipu3Me U MUpaMuie.

Ceuenus xKy0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBiaeHre o MpaBUJIBHBIX MHOTOTPAaHHHUKAX (TeTpa’pe, Kyoe, oKTaspe, A0JeKa’ape U
HUKOCadIPeE).

TeJia 1 MOBEPXHOCTH BpALCHHUS

[lwimaap u KoHyc. YceueHHBbIH KOHyc. OCHOBaHHE, BBICOTA, OOKOBas IOBEPXHOCTb,
oOpa3yromiasi, pazBepTka. OceBble CEUeHUs U CEUEHU S, MapaljIeIbHbIE OCHOBAHMIO.

[Iap u cdepa, ux ceuenus. KacatenpHas maockocTsb K chepe.

HN3mepenus B reomeTpun

O6mwem u ero usmepenue. MurerpansHas ¢popmysna o0bema.

®opmyiiel 00beMa Ky0a, MPsSIMOYTOIbHOIO Mapaljiesienumnea, Npu3Mbl, IIHHApa. DopMyIIbl
o0beMa mupamMuibl U KoHyca. DOpMyIIbl IJIOMIAU MOBEPXHOCTEH IMIIMHAPA U KOHyca. DOopMyIIbl
o0bema mapa u mionaau chepsl.

[Topo6ue ten. OTHOIIEHUS MJIOUIAICH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX TEII.
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KoopaunaTtsl 1 BeKTOpPHI

[TpsimoyronbHas (IekapToBa) cHCTeMa KOOpPAMHAT B MpocTpaHcTBe. Dopmysa paccTOsSHUS
MEXIY ABYMS TOUKaMHU. Y paBHEHHS C(Epbl, IUIOCKOCTH U MPSIMOIA.

Bekropel. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. C10’KEHHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA
Ha yucio. PasnoxkeHue BEKTOpa IO HAIpaBICHUSM. YTOJI MEXIy ABYMs Bekropamu. [Ipoexums
BeKTOpa Ha ocb. KoopauHatel BekTopa. CKaasipHOE MPOU3BEIEHUE BEKTOPOB.

Hcnonp30BaHnEe KOOPAMHAT U BEKTOPOB NP PEILIEHUN MAaTEMAaTUYECKUX U IPUKIIAIHBIX 3a/1a4.

Ilpakmuueckue 3anamus

[Ipu3Haku B3aMMHOIO pACIOJIOKEHUS MPAMBIX. YTOI MEXAYy MNpsAMbIMA. BzanmHoe
PacIoJIOKEHUE IPSIMBIX U INIOCKOCTEH. IlepnenauKkynsap U HaKIOHHAS K IJIOCKOCTH. YTOJI MEXIY
MPSIMOM U IIJIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PacIOJIOKEHUU IPSMOM U IIIOCKOCTH. Teopema o Tpex
HEPIEHIUKYIISIpax.

[Ipu3Haky ¥ CBOMCTBA NMapaJUIEIbHBIX U MEPIEHANKYIISIPHBIX MIOCKOCTEH.

PaccrossHMEe OT TOYKHM A0 IUIOCKOCTH, OT IPSAMOM [0 IUIOCKOCTH, PAaCCTOSHUE MEXIY
IUIOCKOCTSIMU, MEXIY CKPEHIMBAIOMIMMUCS MPSMBIMH, MEXAYy HPOU3BOJIBHBIMU (UTypamMH B
IIPOCTPAHCTBE.

[lapannenbHO€ NPOEKTUPOBAHWE W €ro CBOMCTBA. Teopema O IUIOWIAAUM OPTOTOHAIBHOM
IPOEKIIMH MHOTOYTOJIbHUKA. B3anMHOE pacronoskeHre MpoCTPaHCTBEHHBIX QUTYP.

Pasnuynble Buibl MHOTOTpaHHUKOB. VX n300pakenus. CeueHus, pa3BepTKU MHOTOTPAHHUKOB.
[Tnomane noepxHocTu. Buabl cummerpuii B mpocrpanctBe. CHMMeTpusi Tel BpalleHUS U
MHOTOTPaHHHUKOB. Brruncnenue miomasneii 1 00beMoB.

Bekropsl. JleiicTBus ¢ BekTopamu. [lekapToBa cuctemMa KOOpANHAT B POCTPAHCTBE.

YpaBHEHHE OKPY>KHOCTH, cepbl, MIOCKOCTH. Paccrosnue Mmexay Toukamu. [leiicTBus c
BEKTOpPAMHM, 3aJaHHbIMM KoopauHatamu. CkalisipHOE TpOM3BEACHHE BEKTOPOB. BekrtopHoe
ypaBHEHUE NPSIMOM M IJIOCKOCTH. VICHoib30BaHME BEKTOPOB IPU JAOKA3aTEIIbCTBE TEOPEM
CTEPEOMETPUHU.

I[J'ISI BHCAYAUTOPHBIX 3aHATHH CTYACHTAaM HapAady C PpCEHICHHUEM 3aaa4 W BBIIIOJHCHUA
MPAKTUYCCKUX 3a,Z[aHI/II71 MOKHO IPCJIOKUTh TCMbI UCCIICAOBATCIILCKUX U pe(l)epaTI/IBHBIX pa60T, B
KOTOPBIX BMECCTO cepm71 OTACIBHBIX MCJIIKHMX 3aJad Hu ynpamHeHHﬁ npeajiararoTCsa CroOXCETHBIC
3aJaHusd, Tpe6y101u1/1e ,Z[JII/ITGJ'ILHOI\/’I pa6OTBI B paMKax 0I[HOI71 MaTeMaTH4eCKOu CUTyalnu. OTH TEMBI
MOT'yT OBITH KaK HHIAWBUAYAJIbHBIMHA 3aJaHUAMU, TaK U TPYHIIOBBIMHA IJIsI COBMECTHOT'O BBITIOJTHCHUSA
HCCICA0BaHUs.
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3.5. TemaTuuyeckuil IJIaH U COAepKaHMe 001eo6pa3oBaTebHOro npeamera 00I1.07 MATEMATHKA

HaumenoBanue pa3nena KomnuectBo
OcCHOBHOE cofiepKaHHe OCHOBHBIE BUIBI IESATEIHPHOCTH 00YJAIOMINXCS
(Templ) Kypca 4acoB
Paznen 1. 16 Lenp u 3amaum MaTeMAaTHMKU IpU OCBOECHUHU CHELUAIBHOCTH. | McmoJib30BaTh TEOPETUKO- MHOKECTBEHHBIN
IMoBTOpEeHuUe Kypca basoBeie 3HaHMS ¥ yMEHUS [0 MATEMAaTHKE B IPO(PECCUOHANBHOM U | ammapaT IS OIHCAHUS XO0/1a PEIICHUS
MATEeMATHKH OCHOBHOI B MIOBCEIHEBHOI NesATeNbHOCTH. JlecTBUS HaJl MOJIOKUTEIBHBIMU | MaTeMaTHYECKUX 3a]a4, a TAKXKE PEalIbHBIX MPOLIECCOB U
IIKOJIBI W OTPHLIATCIFHBIMU YHCIIAMH, C OOBIKHOBEHHBIMH U JICCSITHYHBIME | SIBIICHUM, TIPU PEIICHUH 33]a4 U3 IPYTHX YYCOHBIX
Ipobsimu.  DOpMyJNBl  COKpAIIEHHOTO yMHOXeHus. [IpocTeie | mpeameToB.
MPOIICHTHI, Pa3HbIC CIOCOOBI MX BhIYMCICHUA. CocoOb! pemieHus | OmepHpoBaTh MOHATHSMU: PAIIMOHAIBLHOE YUCIIO,
JIMHEHHBIX, KBaJpaTHBIX W JPOOHO-PAIlMOHANBHBIX ypaBHEHHH. | NEHCTBHUTEILHOE YHCIIO, OOBIKHOBEHHAs APOOb, AECSITHYHAS
CrocoObl  pemieHHs JIMHEHHBIX, KBaApaTHBIX W ApPoOHO- | APOOB, MPOICHTHL
palMOHANBHBIX HEPaBEHCTB. PemeHrme 3agad Ha BBYHCICHHE | BBIMOJHATH apu(MeTHUSCKUE ONCPAINH C PAllHOHATHHBIME U
MPOCTBIX H CIIOKHBIX MPOIEHTOB [IpOIeHTHBIC BBIYHCICHUS B | JACHCTBUTENHEHBIMU YHCIAMU; PUOIKCHHBIC BEIYUCIICHUS,
po¢eCCHOHANBHEIX 3a/1a9ax. HCTIONB3YS MpaBWiIa OKpyTiacHUs. enaTh NPUKUAKY U OLEHKY
pe3ynbTaTa BEIYHCICHUH.
OnepupoBaTh NOHATUSMH:
TOXJIECTBO, YPaBHEHHE, HEPABEHCTBO; 1I€JI0€ U paIlIOHATBHOE
ypaBHEHHE, HEPABEHCTRO.
BbInoJIHATH NPeodpa3oBaHus ISTBIX U PAITMOHATILHBIX
BBIPAXKECHU.
PemaTh OCHOBHBIE THUIIBI LIEJIBIX UPPALMOHAIbHBIX YPABHEHUN U
HEPaBCHCTB.
I[IpuMeHsITH panliOHATIbHBIC YPAaBHCHUS U
HEPaBEHCTBA
JUIL peIIeHUs] MAaTeMaTHYeCKUX 3a/ad W 33/Jad W3 Pa3sITUIHBIX
o0acTel HayKU W PeabHOM KHU3HH
10 [onsTHe KOMIUTEKCHOTO Ymcia. AnreOpanmdeckas ¢opma 3amucu | OnmepupoBaTh MOHATHAME: KOMIDICKCHOE YHCIIO,

Paszgen 2. KomniiekcHbIe
gpcaa.

KoMIUIeKCHOTO 4ucna CompshKeHHBIE KOMIUICKCHBIC —YHCIA.
I'eoMeTpryecKast HHTEPIPETAIHS KOMIZICKCHOTO YHCIIa, 33 JaHHOTO
B anreOpandeckoir popme 3amucu. ApudMeTHIESCKHE ISHCTBUS C
KOMIUIEKCHBIMU YHCIIaMH, 3aJIaHHBIMH B anredOpandeckoi Gopme

3anuck  (CIOXKEHHWe,  BBIUUTAHUE, YMHOXXEHHWE, JICJICHHE
KOMIUIEKCHBIX 4ucen). TpuroHomerpudeckas ¢opMa 3amucu
KOMIUIeKCHOTO  uucna.  IlokasarempHas  ¢opma  3ammcu

KOMIUTeKCHOTO uncia. [Tepexon u3 anredpandeckoid (pOpMbI 3aIUCH
KOMILIEKCHOTO 4HCla B TPUTOHOMETPUUYECKYIO M T0Ka3aTENbHYIO
(hopMBI 3ammcH KOMILIEKCHOTO 4YMclia. BpImomHeHue pacyeToB c
MOMOILBI0 KOMIUIEKCHBIX uucenl. IIpumepsl HCHONB30BaHUS
KOMILJICKCHBIX YHMCEJN MPU PEHICHUH 3a/1a4.

JIEUCTBUTENbHAS 1 MHAMasl YaCTh KOMIUIEKCHOTO YHCIIA.
Hcnonb3oBaTh hopMyiTy nepexoaa u3 anreopandeckon
(hOopMBI B TIOKA3aTENBHYIO U TPUTOHOMETPHYECKYIO.
BBINOJIHSITH  JICHCTBUS C  KOMIUIEKCHBIMHU
YHCIaMHU

WLTIOCTPUPOBATH rpaduyecKky KOMIUIEKCHBIE YHCIIa
PemiaTh ypaBHEHHs C KOMILIEKCHBIMH YHCIIAMH
IIpuMeHsITH UCIIOIH30BaHNE KOMITJIEKCHBIX YHCEI

TIPY pEeIIeHNH 3a71a4.

3HAKOMHUTHCS C HCTOPHEl Pa3BUTHSI MaTeMaTHKH.
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Paznen 3.

CTeneHH M KOPHH.
CreneHnas, nokasarebHasi
u Jorapumuyeckas

46

[lonsTe KOpHSA n-0il CTENEHW U3 JEHCTBUTEIBHOTO YHCIHA.
®yukmuu y = VX ux cBoiicTBa u rpaduku. CBoiicTBa KOpHS n-oii
creienn.  [IpeoOpa3oBaHme  HWpparMOHANBHBIX  BBIPAXKCHUH.
CremeHn C palnUoOHAIBHBIMU IIOKA3aTENsIMHM, WX CBOMCTBA.

®DopMyJIMPOBaTh, 3alIUCHIBATH B CUMBOJIUYECKOI
(hopMe U mLTIOCTPHPOBATH NPHMEPAMH CBOMCTBA
CTEIEHH.

I[IpumensiTs cBoiicTBa cTeneHu s MpeoOpazoBaHus

byHKIHN Bbluucnenns 3Ha4eHWN BBHIPAKEHUH, COAEPIKAIIMX CTENMEHM ¢ | BBHIPOXKCHHUIL
panvoHanbHBIM noKasareneMm. Crenennble GpyHKuMu, nx cBoiictea | POPMY/IHPOBATH U HLTIOCTPUPOBATH IpaduIecKH
u rpaduky. [IoHATHE CTENEHH ¢ IPOM3BOIBHEIM JEHCTBUTENBHEIM | CBOWCTBA ITOKA3aTeIbHOM Gyuxuum.
IOKa3aTeaeM. CaoiicTBa CTENEHU c NpOU3BONLHbIM | PelIaTh OCHOBHBIC THIIBI TOKA3aTEIbHBIX
NEHCTBUTENLHBIM TOKa3aTeneM. IloKa3aTenbHble YpaBHEHHS W | YPABHCHHil H HCPABCHCTB.
nepasenctBa. CrocoObl pemieHus. Pemenne mokasatenbHbix | MICIOAB30BAaTH LHPOBbIE PeCyPChI UL
YPaBHEHUH U HEPABEHCTB METOAOM YypPaBHHMBAHHUA IOKa3areseil, | TOCTPOCHHUS rpapukoB GyHKUMH U U3YYEHHUS X
METO/] BBEJICHUS HOBOI MEPEMEHHOM, METOIOM BBIHOCA 338 CKOOKH CBOMCTB.
CTENEHH C HAUMEHBLIUM MoKasateneM. [lonsatue norapudm uucna | POPMYIHPOBATH, 3ANIUCHIBATE B CHMBOJIHYECKOM
Hecatuunplii  norapudm Hatypanbublii  gorapudm. Caoiicta | PopMe 1 HILIIOCTPHPOBATH IPUMeEPaMu
norapudpma CBOWCTBa Jiorapudma.
Bbluucnenue norapuMoB. Belumcienye 3HaueHUil BhpaxeHui, | BHINOJHATE Ipe0Opa3sOBaHUs BBIPAKECHUM, COMEPIKAIIMX
COJISPIKAIIIX JOTapH (MBI, C HCIIOIH30BAHUEM CBOHCTB JIorapudMa. norapupmei.
Jlorapupmuueckass (QyHKOHS H ee  cBolictBa. Ilomarme | ©@OPMYJIHPOBATH U HILTIOCTPHPOBATH rpaduIecKu
J0rapu(pMHIECKOTO YpaBHEHHUS. Croco0bt peuieHus CBOMCTBA JIOrapupMUIECcKon PyHKIHH.
J'IOFapI/I(I)MI/I‘ICCKI/IX ypaBHeHHﬁ u HepaBeHCTB. Pell.[aTL OCHOBHBIC TUIIBI J'IOI‘apI/I(I)MI/I‘{CCKI/IX ypaBHCHI/Iﬁ nu
HEPaBEHCTB.
Hcnoub3oBaTh nHdpoBbIe pecypehl AMsl TOCTPOSHUS
rpagukoB QyHKIUH U U3yYCHUS UX CBONCTB.
3HAKOMHUTBCH € HCTOPHEH Pa3BUTUSI MATEMATHKH.
Pazgen 4. 40 Pangnannas mepa yria. [ToBOpoT ToUKH BOKpYT Hadasa KoopAnHAT. | OnepupoBaTh MOHATHEM IIEPHOIMYECKast QYHKIIHS.
OCHOBBI TPMTOHOMETPHH. DopmyItel Iepexo/ia U3 paJuaHHOW MepHl yIiia B rpagycHyio Mepy | CTpoMTh, aHAJIM3UPOBATh, CPABHUBATH IrpaduKu
Tpuronomerpuuyeckue yriaa, u Haobopot. OmpejencHre CHHYCa, KOCHHYCa, TAHICHCA U | TPUTOHOMETPHUECKUX (YHKIIH.
dbyHkuun. KOTaHreHca. 3HaKM CHHYyCa, KOCHHYCa, TaHTeHCa U KOTaHreHca 1o | dopMyJIMpoBaTh CBOICTBA TPUTOHOMETPUUECKHX (DyHKIHH.

YETBEPTIM. 3aBUCUMOCTD MEXKIAY CHHYCOM, KOCMHYCOM, TAHT€CHCOM
M KOTaHI€HCOM OJHOr0o W Toro ke yrna. OcHOBHOe
TPUTOHOMETPUUECKOE TOXJIECTBO DopmyItbt 3HAYCHUH
TPUTOHOMETPUIECCKUX (PYHKIIUH U1 ABOHHOTO yriia BeramcieHue
TPUTOHOMETPUYECCKUX  BBIPAKCHHUHA,  UCHONB3YsA  (HOpMYIIBI
TPUTOHOMETPHHU. [IpeobpazoBanus MPOCTEUIIHX
TPUTOHOMETPUIECKHUX BBIpakeHHH. CHHYC, KOCHHYC, TaHTCHC WU
KOTaHreHC ymioB o u — o. Dopmynsl mpuseaeHus. OOxacth
OIPEACIICHUA W MHOXECTBO 3HAYEHUH TPUTOHOMETPUICCKUX
(HyHKIHH. YETHOCTS, HEYETHOCTD, TIEPUOANIHOCTD
TpuroHoMmerpudeckux GyHkiuid. CBoiicTBa U rpaduku QyHKIUN y
= Co0s X, y = sin X, y = tg X, y = ctg X. [Ipeobpa3oBanus rpaduxos
TPUTOHOMETpHUECKUX QYHKIMA. OOpaTHBIE TPUTOHOMETPUIECCKHE
dyHKINN.

Pematsb npocreiimue
TPUTOHOMETPUUYECKUE HEPABEHCTBA.

Hcnoun3oBats rpaguku Ui peLIEHHUS TPUTOHOMETPUYECKUX

HCPABCHCTB.

Hcnonb3oBaTh Hu(ppoBbIe pecypesl Ui TOCTPOSHHS TpadUKOB

(GYHKIMH 1 U3yYESHUS UX CBOMCTB.
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Haxoxxnenne — 3HaueHWit  OOpaTHBIX  TPUTOHOMETPHYIECKHUX
¢yHkimid.  PemeHne — mpoCTEHIIMX — TPUTOHOMETPHYECKUX
ypaBHeHUH.  PelneHue  TPUIOHOMETPUYECKMX  ypaBHEHMH
CBOJAINMECS K KBaJgpaTHBIM, pELICHHE TPUTOHOMETPUUYECKHUX
ypaBHEeHMH  pas3noxkeHHMeM Ha  MHoxuTenu. IIpocreitmue
TPUTOHOMETPHUYECKHE HEPAaBEHCTBA.

CrocoObl  pelleHuss — NPOCTEHMIIMX  TPUTOHOMETPUYECKHX
HEPAaBEHCTB.

Paznea 5.
IIpousBoanas u
nepsoo0pasHasi pyHKuMH.

58

IMTocnenosarensrocTH. CrIOCOOB! 33aHUS W CBOMCTBA YHCIIOBBIX
nocienosarenbHocTeil. Ilpemen ¢yHkuum B Touke. Teopembl o
npexenax. OgHocTOpoHHHUE TIpeensl. [loHsITHe 0 HeNPEephIBHOCTH
¢yHKIIME W mpexensHOM  rmepexone.  IlociemoBarenpHOCTH.
Crioco0b! 3aaHuUsI M CBOMCTBA YHCIIOBBIX IOCIEAOBATEIHLHOCTEH.
IIpenen ¢pyukuuu B Touke. Teopemsl o npeaenax. OMHOCTOPOHHUE
npezensl. [ToHATHE O HENpephIBHOCTH (YHKUUH M NPENeIbHOM
nepexone. BrluMcieHMe — TpeAenoB, NpaBMIa  PACKPBITUSL
HeonpezaenénHocren. Ilpupamenue aprymenra. Ilpupanienue
¢yHkMH. 3anaud, NPHUBOAAIIME K TIOHATUIO IPOM3BOIHOM.
@®opmynsr  uw mpaBwia  guddepenuupoBanus.  [lonsrue
HenpepbiBHOH (yHKIMHA. CBONCTBA HenpephIBHOH (hyHKIMH. CBSI3b
MEXIy HETPEPHIBHOCTHIO M ANGQPEPEHIIPYEMOCTEI0 (YHKINU B
TOYKE. AJTOPUTM pEIIeHUS HEPaBEHCTB METOJOM HHTEPBAJIOB.
leomeTpuyeckuii CMBICT TPOU3BOTHONH (QYHKIMH — YTJIOBOH
KO3QQHUIUEHT KacaTeNbHOW K TpapuKy QYHKIUH B TOUKE.
VYpaBHeHHe KacaTenbHOM K Tpaduky QyHKIMH. AJTOpUTM
COCTaBJICHUsI ypaBHEHHMs KacaTelbHOH K rpaduky GpyHkimu y=f(x).
Bo3spacranue u yobiBaHHe (QYHKIMH, COOTBETCTBHE BO3PACTAHUS U
yObIBaHus (YHKIMK 3HAKy NPOW3BOJHON. Bropas mpowmsBonHas.
Touxu nepern6a. CooTBETCTBHE BBINMYKJIOCTH Tpaduka GyHKIUH
3HAKy BTOPOH MPOM3BOIHON. ANITOPUTM HCCIENOBaHUS (PYHKINH U
MOCTPOEHHMS ee rpadKa ¢ MOMOLIBIO MPON3BOAHON. O3HaKOMIIEHHUE
C TOHATHEM HHTETpana U nepBooOpasHoi s pyHkumu y=f(x).
Pemenne 3amay Ha CBS3b NEpPBOOOpasHOM M €€ INPOM3BOAHOM,
BBIYMCIIEHHE TepBO0OpasHON st paHHOM (yHkumu. Tabnuna
(opmys misl HaxoXKIeHHs IepBOOOpasHbIX. l3ydeHwe mpaBmia
BBIYMCIICHUA TepBooOpasHoi. HaxokneHue HeonpeaenéHHoro
HWHTETpala C WCHOJb30BaHHWEM TaOJWIl, METOJOM 3aMEHBI
MEPEMEHHON ¥ MHTETPUPOBAHUH TI0 YacTAM. 3a7adu, IPUBOIAIINE
K TOHSATHIO ONPEJICIIEHHOTO HHTErpaja — O BBIYUCICHUHN IUIOIIAIN
KpuBOJIMHEWHOW Tpanenuu. [loHaTue ompenenéHHOTO MHTErpana.
leomerpuueckuii W (QU3UYECKHA  CMBICT  ONPEACICHHOTO
naTerpana. @opmyna Heiotona — JleliOnnma. Pemenne 3amad Ha

OnepupoBaTh NOHATHSAMH: HETIPEPHIBHAS QYHKITHS;
MIPOU3BOIHAS (PYHKIIHH.

Hcnonb30BaTh reOMETPUYECKHUI

1 QU3NIECKUI CMBICI IPOU3BOJHON JJIS pELICHUS 3aad.
HaxoauTh  TpOM3BONHBIE  3JIEMEHTapHBIX
(GYHKIMHA, BBIMHCISITH TIPOM3BOTHBIE

CYMMBI, IPOU3BEACHHS, YACTHOTO (DYHKIIHIA.
Hcnosib30BaTh MPOU3BOHYIO AJIS HCCIIEOBAHUS
GbyHKIMN

Ha MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHSITH
Pe3yJIbTAThI HCCIIE0BAHUS K TOCTPOCHUIO IpaduKOB.
IIpuMeHsITH TPON3BOIHYIO JUIS HAXOXKICHUS
HaMWJIy4dlIero pemeHus B MPUKIAAHBIX, B TOM YUCIIe
COIMATbHO-?KOHOMHYECKNX, 33/1a9aX.

3HAKOMUTBCS € UCTOPHE Pa3BUTHL
MaTeMaTH4eCcKOro aHaln3a

OnepupoBaTh NOHATHSIMH: TIEPBOOOpa3HAas,
HHTErpai.

HaxoanThb nepBooOpa3Hele

9JIEMEHTAPHBIX PYHKIINH;

BBIYMCIATh HHTETPAT MO hopmyJie
Hetotona—JIeit6anIia.

3HAKOMHUTBCH € HCTOPHEH Pa3BUTUS
MaTeMaTHYeCKOro aHalK3a.
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MIpUMEHECHNE WHTETpaja s BRIYACICHUS (PU3NIECKUX BEIHIUH U
TUIOIIAACH.

Pazgen 6. 22 [Mpenmer crepeoMerpun. OCHOBHBIE HOHATUS (TOYKa, MpsiMasi, | AKTYyaJdu3HpPOBaTh (PakThl M METOAbI IUIAHUMETPHH, PEJICBaHTHBIC
IIpsiMble ¥ NJIOCKOCTH B IUIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPUU. | TeMe, IPOBOAUTH AHAJIOTUH.
MPOCTPAHCTBE. [Mepecekatomuecs, nmapamieiabHble U CKpenupatomuecs npsMeie. | [lepedncasiTs BO3MOKHBIE CIIOCOOBI PACTIONIOKEHHUS IBYX MPSIMBIX
VYron Mexay NpsAMBIMH B IpOCTpaHCTBe. [lepneHAuKyISpHOCTH | BIPOCTPAHCTBE, MLTIOCTPUPOBATh UX Ha IpuMepax. Bo3moxHbIe
npsmMbIX. OCHOBHBIE TIPOCTPaHCTBEHHbIE GUrypshl. [lapamiensHpie | cOCOOBI B3aMMHOTO PACIIONOXKEHUS MIPSIMON U IIOCKOCTH B
mpsaMas M IuockocTh. Omnpenenenue. IIpusnak. CBoifcTBa. | MPOCTPAaHCTBE, NPUBOIUTH COOTBETCTBYIOIIUE IPUMEPHI U3
[Mapannemsuple mwrockoctu. Ompenenenne. Ilpnsnak. CBoiicTBa. | peanbHON )KHU3HU.
Terpasap u ero smementsl. I[lapamrenenmnen u ero sneMeHTH. | JlaBaTh — onpefejieHHe  CKPCIIMBAIONIMXCS — MPSAMBIX,
CBoiicTBa  INIPOTHBOIOJOXHBIX ~ TpaHEH W JAWaroHasel | GopMynmpoBaTh TNPH3HAK CKPEUIMBAIOIIMXCS MPSIMBIX,
napajuiesienumesa. IlocTpoeHne OCHOBHBIX CEUYEHHWH TETpasApa M | MapauieIbHOCTHU MPSAMOH M IIOCKOCTH, IEPIIEHANKYIISIPHBIX
NapajulesIeNiIela TUIOCKOCThI0. [lepneHanKyIsIpHbIe MpsSMBIC. | MPSMBIX U OPSAMOM, MEPHIEHINKYJISIPHON K IIIOCKOCTH, yTJia
IlapannenbHple  mOpsiMble, MNpsMbIE  NEPHEHAUKYJSIPHBIE K | MEXKAY IPSIMON U IJIOCKOCTBIO, ONPEAEICHUE JBYTPAHHOIO
iockocTH. [Ipu3HaKk nepneHIuKyIIPHOCTH NPSAMON U MIOCKOCTH. | YIJIa M €r0 3JEMEHTOB, yIila MeKAy IIIOCKOCTSIMH.
Ileprieniukynsap 1 HaKJIOHHAs. Teopema o Tpex neprneHaAuKynapax. | CTPpOMTh cedeHUs IPU3MBI Ha TOTOBBIX YepTexKax.
VYros Mexay NpsAMOH M MIOCKOCTBIO. YTOJ MEXAY IJIOCKOCTAMHU. | POpMyJIMPOBATh NPU3HAK MapajieIbHOCTH NPSIMON U
IlepnennukynspHele MI0CKOCTU. PaccTosiHMs B INPOCTPAHCTBE. | INIOCKOCTHU, YTBEPKIEHUE O IIPSIMOM NIEpECEUEHUs ABYX
PacnonoskeHne 1nOpsAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE. | ILUIOCKOCTEH MPOXOASIIMX Yepe3 Mapalle/bHbIE NIPsSMBbIE, IPU3HAK
[NeprieHANKYISIPHOCTE M ApaJUICIBHOCTD NPSAMBIX M IUIOCKOCTEH. | MEepHEeHANKYISIPHOCTH NPSIMOI M INIOCKOCTH, IPUMEHSTh €TI0 Ha
MIPaKTHKe, IIPU3HAK B3aMMHO HEPIIEHINKYIISIPHBIX IFIOCKOCTEH.
PemaTh mpakTHYecKye 3a/1a41 HA TOCTPOCHUE CECUSHUI
MHOTOTPaHHMKA, 33/1a41 HA BHIYMCIICHHUS, CBSI3aHHBIE C
TIePIEHANKYIISIPHOCTBIO TIPSIMOH U IIJIOCKOCTH, € UCTIOJIb30BaHUEM
TIPY PEIICHNH IUIAHMMETPUUECKUX (DAKTOB M METOIOB.
Paznen 7. 48 [Mpu3ama (HakIOHHAs, TNpsMasi, NMpaBWIbHAs) M €€ JJIEMEHTH. | AKTYaJU3MPOBATH (PaKTHl M METO/bI IUTAHUMETPHUH,

MHOFOFpaHl—[I/IKI/I H TeJIa
BpaleHus.

[Mapannenenunen. CBoiicTBa MPSIMOYTOJILHOTO Mapasijiesienuneaa.
Ky®. Ilupamua u e€ anemenTs!. [IpaBunpHas nupamMua.

HaXO)KI[eHI/Ie OCHOBHBIX 3JICMCHTOB MHOTOI'PDaAHHUKOB. Hnomam)
MMOBEPXHOCTH  MHOTOTpPaHHUKOB. [Ipocteiimue KomMOMHAIIAH
MHOTOI'PaHHUKOB. HpaBI/IHLHBIe MHOTOI'paHHUKH. Brraucnenue
3JIEMEHTOB TPOCTPAHCTBEHHBIX (GUryp (péOpa, AUaroHaju, yTIb).
Huwmmaap, xonyc, chepa u map. OCHOBHBIE CBOWCTBa IPSIMOTO
KPYTOBOTO IUIMHJPA, IPSMOr0 KPYrOBOro KoHyca. M300pakeHue
TeN BpamleHuss Ha IUIockocTH. [lpencraBineHne o0 yceu€HHOM
koHyce. CeueHns KoHyca (MapauielbHOE OCHOBAaHUIO U
MPOXO/AIIEe Yepe3 BEPIINHY), CCUCHUs ITHHAPA (apauIeTIbHO U
MEepIeHANKYISIPHO OCH), CEYCHUSIX mapa. Pa3sépTka muimHApa U
koHyca. O0BbeM IpSIMOYTOJIbHOTO Napaiutenenunena. O0beM Kyoa.
O0beMbl TIpsIMON TIpU3MBI U WIHHAPA. OO0BEMBI MUPAMUILI H
konyca. O6beM mapa. [ToHSATHE O CHMMETpPHHM B TPOCTPAHCTBE
(1ieHTpabHasi, oceBas, 3epkaibHas). O000IIeHNE MPEICTABICHUH O

peJeBaHTHBIE TeMe, IPOBOJAUTH aHAIOTHH.
JlaBaTh onpeaeJeHne reoMeTpUIECKUX (GUTYp pacro3HaBaTh UX
BH/JIbI M U3y4aTh CBOICTBA.

HaxoauThb 1TUI0IIa 11 TOTHOH U OOKOBOM MOBEPXHOCTH
TEOMETPUIECKHUX QUTyp.

PemaTs 3a1a4m Ha BbIYKCIIEHUE, CBSI3aHHBIE C TEOMETPUUECKUMHU
¢burypamu, a TakKe 3a/1a4d Ha MOCTPOCHHUE CCUCHHIA.

H3yyaTh BUbI IPaBUIBHBIX MHOTOTPAHHUKOB, UX Ha3BaHUS
KOJIMYECTBO IpaHei.

N3yyaTh cCHMMETPHIO MHOTOTPAHHUKOB.

OO0bACHATH, KaKie TOUYKH Ha3bIBAIOTCS CHMMETPUYHBIMHU
OTHOCHUTEIILHO IAHHOM TOYKH, PSIMOH WK TUIOCKOCTH, UTO
Ha3bIBAIOT IIEHTPOM, OCBHIO MIJIH IJIOCKOCTHI0 CHMMETPHH (DUTYPHI,
KaK U3MEPSIIOTCS 00BEMBI TEJI, TPOBOJIS AHAJIOTHIO C U3MEPEHHEM
IJIOIAIe MHOTOYTOJIbHUKOB.
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NpaBWJIBHBIX ~ MHOTOTPaHHHUKax  (TeTpa’ap, KyO, oKTasap,
JoAeKasdlp, wuKoca’ap). Ilpumepsl cummerpuii B mpodeccHu.
KomOuHanum MHOTOrpaHHMKOB. MHOTOTpaHHHUK, BIHCAaHHBIA B
TENI0 BpalleHus W onucaHHbI. KomOuHamuu Tten BpalueHus.
OOBEeMBI M IO TIOBEPXHOCTH KOMOWHALIMHM T€OMETPHYECKUX
Ten. JlekapToBbl KOOpPAMHATHL B IPOCTpaHCTBE. BekTopsl B
npoctpaHcTBe. ClOXKEeHHE U BBIYUTAHHE BEKTOPOB. YMHOXEHUE
BekTOopa Ha uucno. CKamspHOE TPOM3BEJCHHE BEKTOPOB.
Koopaunate! BekTopa. YT01 MEX Ly IByMs BeKTopamMu. CKaspHOE
MPOU3BENCHUE BEKTOPOB. PellleHne NMpakTHKO-OPHEHTUPOBAHHBIX
3aJad METOAOM KOOpAMHAT. YpaBHEHHE HPAMOH. AITOpHTM
COCTaBJICHUS] ypaBHEHHs NPSMON MO KOOPIUMHATAM JBYX TOYEK.
VYpaBHEHHE IJIOCKOCTH. AJTOPUTM COCTABICHHS YPaBHEHUS
IUIOCKOCTH 10 KOOPJMHATaM TPEX Tovek. Penenune 3amau MeTonomM
koopauHat. IIpoekuus BekTOopa Ha ocb. PenieHue IpakTHKO-
OPHUCHTHUPOBAHHLIX 3a1a4.

IMpuBoAUTHL MPUMEPHI CHMMETPUYHBIX QUTYP B ApXUTEKTYPE,
TEXHHKE, TPUPOJIE.

MojeaupoBaTh peajbHbIE CUTYAIUK Ha S3bIKE TEOMETPHH,
HCCIIEI0BATh IOCTPOEHHBIE MOJIEIN

C UCTIOJIb30BAHHEM F€OMETPHIECKHX MOHSITUH, UCIIOIb30BATh
Mo j001e MHOTOrpaHHUKOB. OPMYJIMPOBATH OCHOBHBIE CBOHCTBA
00HEMOB.

H3y4aTh, BLIBOAUTH (POPMYJIbI 00BEMa TPIMOYTOIBHOTO
napasuiesenuea, Mpu3Mbl

1 TIUPAMHUTIBL.

BbI4ucasiTh 00beM MPU3MBI M TIHPAMUJIBI TI0 UX DJIEMEHTaM.
IMpuMeHATH 00BEM IS PEIICHHUS CTEPEOMETPHUECKHUX 3a/1aY 1
JUJISL HAXOXKACHU S FeOMeTpI/I‘IeCKI/IX BCJIIMYUH.

MoaenupoBaTh peajibHbIe CUTYal[MH Ha SI3BIKE TEOMETPHUH,
HCCJIEI0BATH TIOCTPOSHHBIE MOIEITH

C HCIOJIb30BAHHUEM IT'€OMETPHUYECKHUX MOHSTHIA

Pazgen 8.
JJIeMeHThI TeOPUH
BEPOSITHOCTEH U
MaTeMaTH4ecKoi
CTATHCTHKH.
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CoBMeCTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSITHOCTH
CYMMBI COOBITHH. YCIOBHas BEpOATHOCTb. 3aBHUCHMBIE H
HE3aBUCHMBbIE COOBITHSL.

TeopeMbl 0 BEpOSTHOCTH MPOU3BEACHUS COOBITHI.

CoBMecCTHBIC 1 HECOBMECTHBIE COOBITHS. TEOpeMBbl 0 BEpOSTHOCTH
CyMMBI COOBITHH. VYCIIOBHas BEpOSTHOCTh. 3aBHCHMBIE U
HE3aBUCHMBIEC COOBITHSL.

OTHOCHTENbHAS YacTOTa COOBITHS, CBOHCTBO €€ YCTOHYMBOCTH.
Craructuueckoe onpejieseHue BeposiTHocTU. OLeHKa BEpOSATHOCTH
COOBITHSI.

Buns! coygaineix BeuauH. OnpeiesieHine AMCKPETHOM cirydaitHoi
BEIMYMHBI. 3aKOH paclpesieleHuss AUCKPETHOW cirydaitHoi
BenuuuHbl. Ee  uucnoBble  Xxapakrepuctuku — Haxoxaenue
BeposiTHOCTE!. [lepBuuHasi 0OpabOTKa CTATHCTUYECKUX JTAHHBIX.
YncnoBble XapakTEpUCTHKH (CpeaHee apudmMeTnieckoe, MeInana,
pasmax, gucmepcus). PaGora ¢ Tabnmmamu, TpaduKaMu,
JquarpaMMmami. HaxoskneHue cpeHuX: cperHee apu(MeTH4ecKoe,
MO/, MEIIMaHa, pa3Max, AUcrepcus. Buabl coObITHI, BEPOSITHOCTD
coObITnii. ClloKeHHE M YMHOXXEHHE BeposiTHOCTeH. J[MckperHas
clydaiiHas BEJIMYMHA, 3aKOH €€ pachnpeneneHus. 3amgauu
MaTeMaTHYECKOW  CTATUCTHKH. JJEMEHTH KOMOMHATOPHKH,
CTaTUCTHKH U TEOPUHU BEPOATHOCTEH.

H3BiexaTh nHpopManuIo 13 TabNUI U AUATPAMM,
HCIO0JIB30BaTh TA0JMIBI M AUATPaMMBI JUTS IIPE/ICTABICHHS
CTaTUCTUYECKHX JaHHBIX.

HaxoanTsb onucatenbHble XapaKTePUCTUKU TaHHBIX.
BbiiBUraTh, KPUTHKOBATH TMIIOTE3bI O XapaKTepe CIy4aHON
M3MEHYMBOCTH M OTIPEJISIISIONX ee (haKTopax

BoinensiTe Ha npuMepax cirydaiHble COOBITHS B OTIMCAHHOM
CIIy4alfHOM OIIBITE.

®opMyIHPOBATD YCIOBUS IPOBEJECHHUS CIIy4ailHOTO OIBITA.
HaxoanTh BEpOsITHOCTH COOBITHH B OIBITAX C PABHOBO3MOKHBIMHU
HCXOJIaMHU.

MopeaupoBaTh OMBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
HCXO0JIaMH B XOJI€ TPAKTHIECKON pabOoTHI.

Hcnosb30BaTh quarpaMMsl Jiinepa U CIOBECHOE OITHCAHNE
coObITHil 17151 HOPMYIIMPOBKH M H300paskeHUs

00bEANHEHNS U TIEPECEUCHUS COOBITHI.

PemaTh 3ama4m ¢ ¥cnob30BaHueM (POPMYJIBI CIIOKEHHS
BEpOSITHOCTEH.

PemaTh 3a1a4m Ha HAXOK/IEHUE BEPOSTHOCTEH COOBITHIA, B TOM
YHCIIe YCIOBHBIX C TOMOIIBIO JIEpEBa CIy4aiHOTO OIBITA.
OnpenenssTh HE3aBUCUMOCTE COOBITHI TI0 (OPMYJIE U 110
OpraHu3aluy CIIy4YalHOTO OMBITA.

Hcnoab30BaTh MPaBUI0 YMHOKEHUS IS TIEPEIUCICHUS COOBITHI
B CIIy4ailHOM OIIBITE.

MMoab3oBaThcst POPMyYIION U TpeyroJdbHUKOM [Tackams

JULSL OIIPEAETICHHUS YUCIIA COUETAHUIA.
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Pa30uBaTh CI0KHBIE SKCIIEPUMEHTHI HAa OT/AEIbHBIC NCTIBITAaHHS.
OcBanBaThb NOHATHSA: UCIIBITAHNE, CEPUS HE3aBUCUMBIX
HCIBITAHUU.

IIpuBOANTL IPHUMEPBI CEPUIL HE3ABUCUMBbIX UCIIBITAHUM.
PemaTh 3aa4m Ha OUCK BEPOSITHOCTEN COOBITHI B CEpUU
HCIBITAHUU 10 IIEPBOrO yclexa

U B cepUsAX UcnblTaHuii bepHynu.

H3yuaTs B X01€ MPAaKTHYECKOI padoThI C NCIOIH30BaHIEM
JIEKTPOHHBIX TA0JIHUI BEPOSITHOCTH COOBITHI B CEPUAX
HE3aBUCHMBIX UCIIBITAHUI.

OcBanBaTh NOHATHA: CIy4aliHas BEIMYHHA, pACIIPEACICHHUE,
Ta0bnuIa pacupeneNieHns], JuarpaMMa pacipeieCHIs.
IIpuBoauTL NPHUMeEPbI PACIPEIEICHUN, B TOM YUCIIE
TeOMETPUUECKOTO U ONHOMHUAIBHOTO.

CpaBHHMBATB pacupeesieHNs CITydailHbIX BEJIMYUH

HaxoauTth 3Ha4€HUS CyMMBI U [IPOU3BEIECHUS CIIydalHbIX
BEJIMYUH.

CTpouTh M pacno3HaBaTh reOMETpHYECKOE 1 ONHOMHAILHOE
pacrpezneneHue.

OcBanBaTh NOHATHE MATEMATUIECKOTO OXKUIAHMS.

IIpuBoauTs 1 006CYKAATH IPHUMEPHI TPUMEHEHHS
MaTEMAaTUYECKOrO OKUIaHHS.

BoryucasiTh MaTEMaTHYECKOE OXKHJJAHUE.

Hcnosb30BaTh NOHATHE MATEMATUYECKOTO OKUAAHUS

U €ro CBOMCTBA IIPY PEUICHUHU 3a/1au.

HaxoauTsb 110 M3BECTHBIM (POPMYJIaM MaTeMaTHUECKOE OXKUIaHHE
CYMMBI CIIy4alHbIX BEJIMYUH.

HaxoauTsb 110 U3BECTHBIM (hOpPMYJIaM MaTEMaTHYECKUE 0XKUIaHHS
CIIy4aiHbIX BEJIUYMH, UMEIOIINX

TeOMEeTPUUECKOe M ONHOMHUAIIBHOE PacTIpe IeNIeHUs

KoncyasTanuu K 3K3aMeHy 4
IIpomexkyTounas 12
arrectamnus (I, |1 cemecTps)
- 9K3aMeH
Bceero: 289
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4. IEPEYEHD IIPOBEPAEMbBIX TPEBOBAHUM K PE3Y/JIbTATAM OCBOEHUS
OCHOBHOMHN OBPA3OBATEJ/IbHOU INTPOT'PAMMbI CPEJHET O OBIIET'O
OBPA30BAHMA U 3JIEMEHTOB COAEPKAHUA 110 YYEBHOMY ITPEAMETY

OO0I1.07 MATEMATHKA

Kon mposepsiemoro

HpOBepHeMLIe NMPpEAMCETHBIC PE3YJIbTAThL

pe3ynbTara OCBOEHHS OCHOBHOHM 00pa3oBaTesIbHOM NPOrpaMMBbI CPEJHET0 001Iero 00pa3oBaHus
1 Yucia 1 BBIYUCTCHUSA
11 OnepupoBaTh MOHATUSIMM: HATypajbHOE, I€JI0€ YHCIIO; UCIONb30BaTh MPU3HAKH AECTMMOCTHU
LIEJIBIX YUCEJI, pa3lo)KeHUe YKciia Ha MPOCThle MHOXKUTENN TSI pellieHus 3ajau
1.2 OnepupoBath NOHITHEM: CTENIEHb C PALIMOHAIBHBIM IIOKa3aTeneM
13 OnepupoBaTh MIOHATHAMHU: Jorapudm YHCIIa, JIeCATHYHbIE U
HaTypaJbHbIe JIorapru(MBbI
2 YpaBHeHHS 1 HEPABEHCTBA
21 [TpumeHsTh CBOWCTBA CTENEHW IS MPeoOpa3oBaHMs BHIPAKEHUI, ONEPUPOBATH MOHATHIMU:
MOKa3aTeIbHOE YpaBHEHUE U HEPABEHCTBO; pelllaTh OCHOBHbIE THIIBI [TOKa3aTeIbHBIX YPABHEHUH U
HEpaBEHCTB
2.2 BemonHATE  mpeoOpa3oBaHWS  BBIPAKCHMH, COAEpKAIMX  JOTAapu(Mbl,  ONEPHPOBATh
HNOHATUSAMH:  JIOTapUPMHUIECKOE YPaBHEHHE U HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI
Jorapu(pMHUIECCKUX YPAaBHCHHUH U HEPABEHCTB
2.3 HaxonuTs pemeHus IpocTeHuX TPUTOHOMETPHUIECKUX HEPABEHCTB
24 OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUH U ee pelleHNe; UCIOIb30BaTh CUCTEMY
JIMHENHHBIX YpaBHEHUH JJIs PEIICHUS IPaKTHUECKUX 3a1a4
25 Haxonutb peuieHust IIPOCTEUIIINX CUCTEM U COBOKYIIHOCTEH
palMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
2.6 MonenupoBaTh pealbHbIE CUTYaIlMH Ha SI3bIKE aureOpbl, COCTABIATH BBIPAKEHUS, YPAaBHEHHMS,
HEpaBEHCTBA W CHCTEMBI [0 YCIOBHMIO 3aJaud, WCCIIEAOBaTh IIOCTPOCHHBIE MOJAEIH C
HCIIOJIb30BaHUEM alIapara ajreopsl
3 DyHKINA U TPaQUKH
31 OrnepupoBaTh MOHATHSIMU: IepuoaudecKast (GpyHKUIHUS, NPOMEXKYTKH MOHOTOHHOCTH (YHKIHH,
TOYKH SKCTpeMyMa (YHKIHH, HauOoJIblllee W HaMMEHbLIee 3HaUeHUsT GYHKIMH Ha IPOMEKYTKE;
MCIIOJIb30BaTh MX JUIsl HCCIIeIoBaHUsl (DYHKIMH, 38 JaHHOU rpaduKoM
3.2 OmneprpoBaTh MOHATHAMH: Ipa(UKN MMOKA3aTENBHOM, TOrapu(MUIECKOIl 1 TPUTOHOMETPHIECKUX
(yHKIMIA; 1300pakaTh MX Ha KOOPJAMHATHOHN INIOCKOCTH M UCTIONIB30BATh JUIS PEIICHNS ypaBHEHUH
1 HEPABEHCTB
3.3 N300paxaTh Ha KOOPIUHATHOM IUIOCKOCTH rpadUKH JMHEHHBIX YPaBHEHUH W HCIOJIb30BaTh UX
JUIsl pELICHUs] CUCTEMBI JIMHEWHBIX YPaBHEHUH
34 Ucnons3oBate rpaduku (QyHKUUN Ui HCCIEAOBAaHUS TPOIECCOB U 3aBUCUMOCTEN U3 JPYTHUX
Y9eOHBIX AUCIUIIINH
4 Hayana maTeMaTH4ecKoro aHajms3a
4.1 OnepupoBaTh MNOHATHSAMH: HeNpephiBHAS (YHKIWSA, NPOM3BOAHAS (DYHKIIUH, HCIOIB30BATh
TEOMETPUYECKUI 1 (PU3UIECKUI CMBICT IPONU3BOIHOM IS PEIICHHUS 3a/1a9
4.2 Haxonuts NPOW3BOHBIE  JJIEMEHTApHBIX  (YHKLIWH, BBYHUCISATH NMPOM3BOAHBIE CYMMBI,
MPOU3BEACHHSI, YaCTHOTO (pyHKIMI
43 Hcnonp3oBaTh NMPOM3BOAHYIO ISl MCCIeOBaHUS (YHKIMHM Ha MOHOTOHHOCTB M SKCTPEMYMBI,
NPUMEHSTDH Pe3yJIbTaThl UCCIIEI0BaHHS K TIOCTPOCHUIO TPpaIKOB
4.4 Hcnonp30BaTh NPOU3BOAHYIO ATl HAX0XKICHHS HAMITYYILETro PEIeHNs B IPUKJIAAHBIX, B TOM UUCIIE
COLIMAIEHO-)KOHOMHYECKHX, 3a1a4ax
45 OnepupoBaTth MOHATHSAMH: MepBOOOpa3Hasi W HWHTErpayl; ITOHUMATh T'€OMETPHUUYECKUU W

(hu3nUecKuii CMBICT HHTETpajia
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4.6

Haxonurs MEpBOOOPA3HBIC JJICMEHTAPHBIX  (DYHKIHMH, BBIYHACIIATH WHTErpai mo (GopmyJie
Hrrotona — Jleiibuuma

Pematp TIpUKIIAAHBIE 3aJa4d, B TOM YHCJIC COHOUAIBHO- 3KOHOMHUYECKOIO H CI)PISPI‘-I@CKOFO

4.7 XapakTepa, CpeICTBAMHA MaTeMaTHIECKOTO aHali3a
5 Teopusi BeposiTHOCTEH U CTATHCTHKA

51 CpaBHMBaTh  BEPOSTHOCTH 3HAYCHUH city4aiiHor BEJTMYMHBI o
pacrpeeneH o WK C TIOMOIIBIO JHarpaMM
OmnepupoBaTh IOHATHEM MAaTEMAaTHYECKOTO OXHOAHUS, TPHBOIUTH TPHUMEPHl TOTrO, Kak

52 MPUMEHSETCSl MaTeMaTHYECKOE OXKUIAHHUE CIy4allHOH BEJMYMHBI, HaXOAWUTh MaTeMaTHYEeCKOe
OKMJAHUE T10 JaHHOMY pacIipeaeIeHHIO

53 Hmets npeacTaBieHne 0 3aKOHE OONBIINX YUCEIT

54 MmeTs pecTaBiIeHNHE 0 HOPMAIEHOM PacTIpeIeNICHUN

6 T'eomerpust

OmnepupoBaTh MNOHSATHAMH: IMJIMHAPHYECKAs MOBEPXHOCTb, O0pa3yloIlHe NMINHIPUYIECKON

6.1 MOBEPXHOCTH, LMJIMHIP, KOHMYECKas MOBEPXHOCTb, 00pasyroliye KOHHYECKOH IMOBEPXHOCTH,
KOHYC, chepruueckasi HOBEPXHOCTh

6.2 Pacnio3HnaBaTh Tena BpanieHus (UIMHAP, KOHYC, cdepa U map)

6.3 OOBSICHATH CIIOCOOBI MOTYUSHHS TEJI BPAILCHHUS

6.4 Knaccuguiipopats B3aMMHOE PACTIONI0KEHUE CPEPBI U IIIOCKOCTH

6.5 OmneprpoBaTh MOHATHAMH: IIAPOBOI CETMEHT, OCHOBAHHE CEIMEHTA, BBICOTA CETMEHTA, IapOBOH
CJIOH, OCHOBAaHHUE IIIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJI0SI, IIAPOBOIT CEKTOP

6.6 Beruuncisite 00beMBl M IUIOMaJY  IOBEPXHOCTEH  TeNl BpalleHUs, TeOMETPHYECKUX Tl
¢ IpuMeHeHneM (Gopmy

6.7 OmneprpoBaTh MOHATHAMH: MHOTOTPAHHUK, BIIMCAHHBIH B CQepy U ONMCAHHBIN OKOJIO Chepsl,
cdepa, BMCaHHasi B MHOTOTPAaHHUK HWJIH TEJIO BPAICHUS

6.8 Beruncnsats COOTHOLIGHHWS  MEXIy IUIOIaIsIMH IIOBEPXHOCTEH N 00beMaMy TOTOOHBIX Tel

6.9 N3o0paxaTs n3ydaemple GUTYPHI OT pPyKH H ¢ IPUMEHEHHUEM IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IIIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX 00bEMHBIX (PUTYp: BUA CBEPXY,

6.10 cOOKY, CHH3Y; CTPOUTh CCUCHHUS TEIl BpaAIlCHHS

6.11 W3BnekaTh, HMHTEPNPETHPOBATH W MpPeoOpa3oBHIBaTh HH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECcKHX (purypax, mpecTaBICHHYIO Ha YepTeKax U PUCYHKAX

6.12 [TpumeHsTh reoMeTpuueckre (aKThl JIsl PELICHUS] CTEPEOMETPUIECKUX 33/1a4, TIPE/II0IAratoInx
HECKOJIKO IIIaroB PELISHUs], €CIM YCIOBHS IPUMEHEHUS 3aJaHbl B IBHOW opme

6.13 OnepupoBaTth MOHITHEM: BEKTOP B IIPOCTPAHCTBE

6.14 BbInonHATE JAEHCTBUSI CIIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOPA Ha
YHCII0, O0BSICHATh, KAKUMH CBOWCTBaMH OHU 00J131a10T

6.15 ITpuMeHsITh IPaBUIIO ApaJUIEICIUIIEA IPU CII0KEHUH BEKTOPOB

6.16 OnepupoBarh MOHSATHAMH: JAEKapTOBbI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOPA, YroJl MEXIy BEKTOPaMH, CKAISPHOE HPOU3BEACHHE
BEKTOPOB, KOJUIMHEAPHBIE W KOMIUIAaHAPHBIC BEKTOPBI

6.17 Haxomute cyMMy BEKTOpDOB M NPOW3BEICHHE BEKTOpPAa Ha YHCIO, YroJl MEXIy BEKTOpaMH,
CKaJISIPHOE NPOM3BEICHNE, PACKIIA/IBIBATH BEKTOP MO JIBYM HEKOJJIMHEAPHBIM BEKTOpaM

6.18 3aaBaTh IIIOCKOCTh YPABHEHHEM B IEKAPTOBOH CHCTEME KOOPHHAT

6.19 Pemats npocreitiie reOMEeTpUYECKHe 3a]a4l Ha NpHUMEeHEHHE BEKTOPHO-
KOOPJJMHATHOT'O METO/a
Pemlath  3ajgauMm  Ha  JJOKa3aTEJIbCTBO  MAaTeMAaTHYECKMX  OTHOLICHUH U HaXOXKICHHUE

6.20 TeOMETPUYECKHX BEJIMYMH M0 00paslaM WM aJrOpUTMaM, MPUMEHssS M3BECTHBIE METOJbI MpU
pELICHUH CTaHIaPTHBIX MaTeMaTHYECKUX 33/1a4
[IpuMeHsTh MPOCTEHIINE MPOrpaMMHbIE CPEJCTBA M 3JIEKTPOHHO- KOMMYHUKAI[MOHHBIE CHCTEMBI

6.21 MIPY PEIICHUH CTEPEOMETPHUIECKHX 3a/1a4

6.22 [IpuBOoANTE TpHMEpPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NMPHPOAE M JKW3HH, PACIO3HABATH
MPOSIBJICHUE 3aKOHOB FEOMETPUH B ICKYCCTBE

6.23 [IpuMeHsATh NONyuYeHHBIE 3HAHKS Ha TIPAKTHKE: aHATM3UPOBATh PEANIbHbIC CUTYAI[MH U TIPUMEHSTh

W3yYeHHbIC IIOHATHS B TPOLECCe MOWCKAa pEIICHUS MAaTeMaTHIeCKH CGHOPMYIHPOBAHHON
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PoOIIEMBI, MOJICINPOBATh PEATbHBIC CUTYAIHH Ha S3BIKE T€OMETPHH, HCCIEJ0BATh IIOCTPOCHHBIE
MOJIENIN C WCIIOJIb30BAHHEM T'€OMETPHUECKUX IMOHATHH M TeopeM, ammapaTa aiureOphl, pemrath
MIPaKTHIECKHE 33/1a4H, CBSI3aHHBIC C HAXOXKICHHEM T€OMETPHUECKUX BEIUIHH

Kon IIpoBepseMslii 31eMEHT CoepHKAHUSL
1 Yncaa v BBIYUCIEHUS
11 Harypanbnbie 1 nesnsie yncina. [IpusHaky 1eTMMOCTH HEIbIX YHCel
1.2 CreneHs ¢ palMoHaIbHBIM MTOKa3aTeneM. CBOWCTBA CTENICHN
13 Jlorapu¢m uncna. JlecaTHuHble U HATYpaJbHBIE JOrapH(MbI
2 YpaBHeHUS M HePaBEHCTBA
21 [Ipeobpa3oBanue BEIpaXCHUH, COACPIKAIINX JTOTAPHUPMBI
2.2 [IpeoOpa3oBaHue BBIpAXKEHUH, COAEP)KALIMX CTENEHH C pPALMOHAJIBHBIM IOKa3aTeleM
2.3 [Tpumeps! TPUTOHOMETPUIECKIX HEPABEHCTB
24 [TokazaTenpHBIC ypaBHEHUS M HEPABEHCTBA
25 Jlorapupmudeckue ypaBHEHHs 1 HEPaBEHCTBA
2.6 CucteMbl TMHEHHBIX ypaBHEHHUH. PeleHne npukia HbIX 3a/1ad C HOMOIIBIO CHCTEMBI JINHEHHBIX
YpaBHEHUH
2.7 CucTeMbl 1 COBOKYITHOCTH PAIIMOHAIBHBIX YPABHEHUH 1 HEPABCHCTB
2.8 [Mpumenenne ypaBHEHH, CHCTEM W HEPABEHCTB K PEIICHNIO MaTEMaTHIECKUX 3a/1ad U 33124 U3
Pa3INYHBIX 007acTel HAYKH M PEaJIbHOM KHU3HH
3 DYHKIHN U TpapuKH
@ynxnus. [leprnonnaeckue pynkmy. [IpoMexyTkn MOHOTOHHOCTH (DYHKIMH.  MaKCUMyMbl |
3.1 MUHIUMYMBl QyHKImH.  HamOompliee n HanmMeHbIee 3HaUeHHE (DYHKIIMH Ha IPOMEKYTKE
3.2 TpuronoMmerpudeckre QyHKIMH, HX CBOMCTBA U rpadyuKu
3.3 [NoxazarenpHas u TorapupmMudeckas QyHKIIUH, MX CBOWCTBA U TpaUKH
3.4 Hcnonp3oBanue rpaduKoB QYHKIMH JUIS pEIICHNS YPaBHEHUH 1 IMHEHHBIX CHCTEM
Hcnonp3oBanue rpadukoB GYHKIUN IS MCCICAOBAaHUS MPOIECCOB U 3aBUCHMOCTEH, KOTOPHIE
3.5 BO3HHUKAIOT NIPH PELICHNUH 33124 U3 JPYTUX yUeOHBIX MPEAMETOB U pealbHON JKU3HU
4 Hauana MaTeMaTH4eCKOro aHaJImM3a
41 HenpepsiBable QyHKIMN. MeTOA MHTEPBAJIOB AJIsl pEllieHHs] HEPABEHCTB
4.2 [pomeoxnas Qyrkuuu. ['eoMeTprdeckuii 1 PU3NICCKUN CMBICI IPOU3BOTHOM
43 [IpomsBoaHble 3neMeHTapHbIX  (QyHKUIMI. ©OpMyIIBI HAX0XKAESHU IPOU3BOJHON CyMMBI, TPOU3BEACHUS
1 YaCTHOTO (PyHKITHHA
44 [TpumeHeHne MPOM3BOAHOM K HCCIIeIOBaHUIO (DYHKIUI HA MOHOTOHHOCTh U 9KCTpeMyMbl. Haxoxnenne
HauOOJIBIIEro U HAMMEHBILEr0 3HaUeHHsl QYHKIMU Ha OTPe3Ke
[IpuMeHeHHe TPOM3BOAHOM M HAXOXKICHHWA HAWIYYIIETO0 pEIIeHHs B MPHUKJIAIHBIX 3a7adax, Uil
4.5 OIpeJIeJICHHs CKOPOCTH TIpoliecca, 3aaHHoro (hopmyol uiu rpadgukom
4.6 ITepBooOpasnas. Tabnuia nepBooOpasHBIX
4.7 Wurerpan, €ro reoMETPUYECKUM u ¢busHueckuit CMbIC/. Bbluncnenue uHTerpana no
¢dopmyne HetotoHa — JleiiOHUTIA
5 Teopus BepoSiTHOCTEH M CTATHCTHKA
51 UwncnoBele XapaKTEPUCTUKN CITyJaiHBIX BEJIMYMH: MaTeMaTHYECKOe OXHIaHHUe, TUCTIEPCHSI U CTaHAapPTHOE
OTKJIOHEeHHe. [IprMephl NpUMEHEHNSI MaTEMaTHYEeCKOT0 0KUAAaHKs, B TOM YHUCIIE B 33/1a4ax U3
TIOBCEIHEBHOM JXN3HU. MaTeMaTnieckoe oXXnuaanne OMHapHOI ciydaiiHON BeJIMYMHBI. MaTeMaTHdecKoe
OKMJJAHNE CYMMBI CJTyYaiHbIX BEJTMYMH. MaTeMaTHIeCKOe OXKHUJaHNE U TUCTICPCHsI T€OMETPHUECKOTO U
OMHOMHAIBLHOTO paclpe/iesIeHIH
5.2 3akoH OONBIIMX 4YHCEN W €ro pojib B HayKe, NpHpoie W obmiectBe. BriOopouHbIN MeTOx
HCCIIeIOBaHUI
[Tpumeps! HenpepBIBHBIX CIyYailHBIX BeJMYHH. [IOHATHE O TNIOTHOCTH pacnpeaeineHus. 3a1aqu,
5.3 NIPUBOSIIIME K HOPMaJIbHOMY pacnpeneseHnio. [IoHsATHe 0 HOpMaJIbHOM pacipeielieHHH
6 I'eomeTpus
6.1 Hummaapryeckas MOBEPXHOCTh, 00pa3yIoIye MHINHAPUIECKOH MOBEPXHOCTH, OCh HIMIIMHAPHYIE CKOI
moBepxHoCTH. L{unuHap: ocHOBaHUs 1 OOKOBas MOBEPXHOCTH, 00pa3yromIas U 0Ch, IO OOKOBOH 1
[10JIHOM OBEPXHOCTH
Konndeckass moBepxHOCTh, 00pa3yrolre KOHUIECKOW TMOBEPXHOCTH, OCh W BEPIIWHA KOHHYECKOM
6.2 noBepxHocTH. KoHyC: OCHOBaHWE M BeplIHA, 00pa3yromas u 0Ch, INIOMAah O0KOBOH M IOJTHOU
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MTOBEPXHOCTH. Y CEUCHHBIN KOHYC: 00pa3yIomIre U BEICOTa, OCHOBAaHHUA M OOKOBasi IOBEPXHOCTh

6.3 Cdepa u map: 1eHTp, paauyc, THaMeTp, IUIOIAIs IOBEPXHOCTH cephl. BzanMHoe pacmonoxkeHue cepbl
1 TUIOCKOCTH, KacaTelbHasl IIOCKOCTh K cdepe, momans ceps

6.4 W300pakeHne Tel BpalleHus Ha INOCKocTH. Pa3BepTka IMIIMHAPA M KOHyca

6.5 KomOuHammu ten BpalieHus 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OITUCaHHbIH OKOJIO cepsl, cdepa,
BIIMCAHHAsl B MHOTOIPaHHHUK, WM TEJIO BPAILCHHs

6.6 [onsarue 06 06veme. OcHOBHBIE CBOICTBAa 00HeMOB TelI. Teopema 00 00beMe IPSAMOYTOIHHOTO
mapajuieslenuea u ciaeacTsus u3 Hee. O0bpeM MUIMHIpPa, KoHyca. O0BheM Imapa U mwionans chepsl

6.7 [omo6usie Tena B mpocTpancTBe. COOTHOIICHHS MEKIY IUIOIMAISIMH TOBEPXHOCTEH, 00beMaMHu
TOTOOHBIX Tell

6.8 CeueHns nuiHHLpPA (TAPAJUICITBHO U NEPICHIUKYIISIPHO OCH), CEYCHNUS KOHYca (TapauieIbHOe OCHOBAHUIO
U [IPOXOJsIIee Yepe3 BEpIIHY), CeUSHHs Iapa

6.9 BexTop Ha IUIOCKOCTH | B TpocTpaHcTBe. CII0)KeHNEe ¥ BEIYUTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
gpucino. PasnoxeHne BeKTopa 10 TpeM HeKOMIUIaHapHEIM BekTopaMm. [IpaBuio napamienenunena. Pemenne
3aJ1a4, CBSI3aHHBIX C IPUMEHECHHEM NPaBHJI ACHCTBHI ¢ BEKTOpAaMHU

6.10 [IpssmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopanHatel BekTopa. [Ipocrelimue 3ana4un B

KOOpAUHATAaX. Vron MCIKIAY BEKTOPAMHU. CKaHHpHOG MIPOU3BCACHUC BEKTOPOB. Brrancnenue YTJI0B MCKAY
IIPSAMBIMHA Y INIOCKOCTAMM. KOOPZ[I/IHaTHO'BeKTOpHHﬁ MCTOA IMPU PCHICHUH I'COMETPHUICCKHUX 3aaa4
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5. YCJIOBUA PEAJIM3AIMU ITPOT'PAMMBI YYEBHOTI'O INTPEAMETA OOII.07
MATEMTHKA

5.1. Tpe6oBaHHEe K MHHHMMA/JIbHOMY MaTepHa/IbHO-TEXHUYECKOMY 0GecrneyeHHIo
IporpaMmbl y4eGHOTO pejMeTa

OcBoenne nporpammbl yuebnoro npeamera OOI1.07 Marematuka mpenoiaraeT HaIMIue B
npodeccuoHanbHOM 00pa3oBaTeNbHON OpraHu3alvi, pealu3yroieil 00pa3oBaTelbHYI0 MPOrpaMMy
cpenHero obmiero oopasosanusi B npenenax ocsoeHus OITOIT CIIO na 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHus, yueOHOro kabuWHeTa, B KOTOPOM HMMEETCS BO3MOXKHOCTb OOECIEUUTh O0YYaroIIHMMCs
cBOOOHBIN ocTyn B IHTEpHET BO BpeMs y4eOHOTO 3aHATHS U IIEPUO]T BHEYUCOHOU ACSITEILHOCTH.

[Tomemenue KaOuHeTa JOJHKHO yIOBJIETBOPSTH TpeOOBaHUSM CanurapHo-
anuAeMHONIOTHYecKuX npasui 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIIEHO TUTIOBBIM
0o0Opy/I0BaHUEM, YyKa3aHHbIM B HACTOSIIUX TpPEeOOBAHMUSX, B TOM YHCIE CIELHUATU3UPOBAHHOMN
y4e0HOI MeOeIbI0 U CpeAICTBAMH O0YYCHHUS, JOCTATOYHBIMU JJIs1 BBITIOJTHEHHS TPEOOBAHUH K YPOBHIO
MOATOTOBKH 00YYaIOIINUXCSL.

B kabunere nOMKHO OBITH MyJIBTUMEAUHHOE O00OpPYAOBaHUE, TOCPEICTBOM KOTOPOTO
y4acTHUKHA 00pa3oBaTeNbHOTO Mpollecca MOTYT MPOCMATPUBATh BU3YAIbHYIO WH(OPMALUIO 10
MaTeMaTuKe, CO3/1aBaTh MPE3CHTALIUU, BUIEOMATEPHAIIbI, HHBIC TOKYMEHTHI.

5.2. 060opyaoBaHue y4eOHOI0 KaOUHeTa:

- TOCaJ0YHbIC MECTA 110 KOJIIMYECTBY 00y4aIOIINXCs;

- pabouee MECTO Ipero1aBaTels;

- KOMIUIEKT y4eOHO-HATJISAHBIX TIOCOOHIA;

- KOMIUICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,

- 3aj1aHus U1 KOHTPOJIBHBIX PadoT;

- y4eOHO-METOAMYECKHI KOMILIEKC 0011e00pa3oBaTebHOi yueOHOH AUCIUILIHHBIL,
CHCTEeMaTH3HPOBAaHHBII O KOMIIOHEHTaM;

- mpodecCHOHATTLHO OPUCHTHPOBAHHBIC 3a/IaHHS;

- MaTepHabl IK3aMeHa.

TexHUYeECKHE CPeACTBA O0yYEeHMS:
- HOyTOYK C BBIXOJIOM B UHTEPHET;
- 4 crarMoOHAPHBIX KOMITBIOTEPA (IS TPOBEICHUS TECTUPOBAHUS CTYACHTOB);
- MyJIbTUMEIUNHBIN IIPOEKTOP;
- DKpaH;
- MarHuTHas 10CKa,
- MAaKeThl FEOMETPUYECKHUX TEJ, IMHEUKH, UPKYJIb, TPAHCIIOPTUD, TPEYTOJIbHUKH;
- DVD nucku ¢ Bugeoypokamu;
- TaOJIHIIBI.

5.3 UHpopManmoOHHOE 0GecniedyeHue 0GydeHHUsl.
Ilepeyenr pexkomeHayeMbIX Y4eOHbIX u3AaHui, HWHTepHeT-pecypcoB, I0NOJHHUTEIbHOI
JINTepaTypbl

5.3.1.[leuyaTHblEe U3JaHUA

1. bBammakoB M.M. Maremartuka: Y4eOHUK AJis CTY. yUpeKIeHUH cpel. mpod. oOpazoBaHUs. —
M., «Axagemus»y 2021.

2. Maremaruka: anrebpa U Hadyajla MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus. 10 — 11
KJacchl: y4eb. s oOmeoOpazoBar. opraHu3anuii: 0a3oBbI ypoBeHb W yrinyOn. ypoBuu [JI.C.
AtanacsH, B.®. byry3os, C.b. Kagomies u np.]. — 7-e u3z., nepepad. u gom. — M.: Tlpocsemienue,
2023. — 287c¢.: nun. — (MI'Y — mikoie).
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3. Maremaruka: anreOpa U Havajga MaTEMaTHYECKOTO aHAJIW3a, TeOMeTpus. Anrebpa U Hadaa
MaTemaTuueckoro ananmmsza. 10 — 11 xmaccel: yue6. s oOmieoOpazoBar. opraHu3anuii: 6a30BbIi
ypoBeHb 1 yriy6i. yposau / [IIILA. Anumos, FO.M. Konsrun, M.B. Tkauésa u ap.]. — 7-¢ uza. — M.
[Ipocsemenue, 2023. — 463c: ui.

5.3.2. lonosHUTe/IbHAA JIUTEPATypa

1. bammakoB M.M. Maremaruka. 3a1auyHuk: yue0. mocoOue sl CTyI. YUIPEXKACHHH cpell. pod.
obpazoBanus. — M., «Akagemus» 2021.

2.  bammakoB M.U. Marematuka: COOpHUK 3a/1a4 MpOoUILHON HAMPABICHHOCTH: YYSOHUK IS
CTYI. yupexaeHui cpea. mpod. oopasoanus/ M.U. bammakos. - 4-e u3a., ucnp. — M.: U3n. ueHtp
«Axanemus», 2021. — 208c.

5.3.3. lonoJIHMTEe/IbHbIE HCTOYHHKH

1. Bcepoccuiickue HHTEpHET-0IMMITHAIBL. - Peskum noctyma: https://online-olympiad.ru/

2. Epunas xomnekius nudpoBbIX 00pa3oBaTeabHBIX pecypcoB. - Pexum mocryma: http://school-
collection.edu.ru/

3. Undopmanunonnas cucrtema « EmuHOE OKHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcamy. - Pexxum
noctyna: http://window.edu.ru/

4. Hayunas snekrponnas oudimoreka (HOB). - Pexxum nocryma: http://www.elibrary.ru

5.  OtkpsIThIH KOIIIEHK. MaTemartuka. - Pexxum goctyma: https://mathematics.ru/

6. IloBropum maremaTuky. - Pexxum noctyna: http://www.mathteachers.narod.ru/

7. CnpaBOYHHK o MaTeMaTHuKe v} IIKOJILHUKOB. - Pexxum
noctyna: https://www.resolventa.ru/demo/demomath.htm/

8. CpenHss maTeMaTHUeCKas HHTEPHET-IIKOIIA. - Pexxum poctyma: hitp://www.bymath.net/

9. ®enepanbublii mopran «Poccuiickoe oopa3zoBanuey. - Pexxum gocryna: http://www.edu.ru/

10. denepanbHblii  HEHTp  MHPOPMALMOHHO-OOPA30BATENBHBIX  pecypcoB. -  Pexum
nocryna: http://fcior.edu.ru/
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IIpunoxenue 1
K pabouei nporpamme yyebHoro npeameta OOII.07 MaTtemaTurka

TeMbl NpaKTUYECKHUX PA6GOT
no yue6Homy npeamety OOI1.07 MaTemaTHnKa

IpakTnyeckas padora Nel. CrernieHb MHUMOW €TUHUIIBI. JIeMCTBUS HaJ KOMILJIEKCHBIMU YUCJIaMU,
3aJJaHHBIMH B anreOpanyeckoi popme 3arucH.

IIpakTnyeckas padora Ne 2. Kopenb n-oil cteneHu u3 AeHCTBUTENBHOTO yKcia. CBOHCTBAa KOPHS
n-oit crenenu. IlpeoOpa3oBanue UppalMOHANIBHBIX BBIPAXKECHUH.

IIpakTuyeckas padora Ne 3. CreneHu ¢ palMOHAIBHBIMU IIOKA3aTeIsIMU, MX CBOMCTBA.
Brruncnenus 3Ha4€HUN BBIPAXKEHUH, COAEP/KAINX CTEIIEHU C PAllMOHAIBHBIM I10Ka3aTEJIEM.

IIpakTuyeckas padora Ne 4. Pemienue nokasareabHbIX YpaBHEHUI U HEPABEHCTB.

IIpakTnyeckas padora Ne 5. IIpeoOpa3oBaHus M BBIYMCIEHUS 3HAUYEHUN JIOTapu(pPMUUYECKUX
BBIPKEHUM.

IIpakTuyeckas padora Ne 6. Pemenue norapupmMuieckix ypaBHEHUN U HEPABEHCTB Pa3IUYHBIMU
METOaMH.

IIpakTnyeckas padora Ne 7. [IpeoOpazoBanust rpa kOB TPUTOHOMETPUIECKUX (DYHKITHIA.

IIpakTuyeckas padora Ne 8. Pemenne npocTeiinx TpPUroHOMETPUUECKUX ypaBHEHUN. Pemenus
YPaBHEHUH, UCIIOJIb3Ys] TPUTOHOMETPUYECKHE TOXKIECTBA.

IIpakTyeckas padora Ne 9. Beruncienue npenenos, NpaBuila paCKpbITHs HEOIPEAEIEHHOCTEN.

IIpakTnuyeckass padora Ne 10. IlpumeHeHune nNpPOM3BOJHOW K MCCIEIOBAHUIO (QYHKIMH
MOCTPOEHUIO TPA(UKOB.

IIpakTunyeckas padora Ne 11. HaxoxneHue Heomnpenein€HHOrO MHTErpajia ¢ MCIOJIb30BaHUEM
TaOJIUI], METOAOM 3aMEHbI IEPEMEHHON U UHTETPUPOBAHUH T10 YACTSM.

IIpakTnyeckas padora Ne 12. [IpumeneHne onpeaeneHHOro HHTErpala 1yl HaX0KAEHU IJI0Lan
KPUBOJMHEHHOMN TparenuH.

IIpakTuyeckas padora Ne 13. Iloctpoenue ceuenuii puryp miockocTbio, MPOXOAdIIel yepes Tpu
TOYKH.

IIpakTnyeckas padora Ne 14. Brruncienue riomazei moBepxHocTe 1 00bEMOB reOMETPUUYECKIX
Tel.

IIpakTuueckas padora Ne 15. Koopaunats! BekTopa. Yros Mexay AByMs Bektopamu. CkaasipHOe
MIPOU3BEJCHUE BEKTOPOB.
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IIpuiioxxeHue 2
K pabouei nporpaMmme yue6Horo npegmeta OOI1.07 MaTeMaTrka

Tembl UHAUBUAYAIbHBIX IPOEKTOB
no yue6Homy npeamety OOI1.07 MaTemaTHnKa

Posip MaTemMaTHKK B COBpPEMEHHOM MUpPE U B MO€il IpohecCHoHaIbHON e TeNbHOCTH.
MareMaTtrka B HayKe U TEXHHKE.

[Tpumenenne rpaguKoB TMHEHHON (QYHKINU B MOEH npodecCHOHANbHON AeITeTbHOCTH.
Lenu u 3a1aun U3ydeHrsi MATEMaTHUKU TP OCBOCHUHU MOEH mpodeccun.

MaremaTrka B UH(OPMAIIMOHHBIX TEXHOJIOTHSIX.

3HaueHne MPOU3BOJHOM B PA3TUYHBIX OONACTAX HAyKd M B MoOei mpodecCHOHaIbHOU

JACATCIIbHOCTH.

7.
8.
9.

CDYHKI_[I/II/I B KW3HH YEJIOBEKA M B MOCH HpO(i)eCCI/IOHaJILHOI;'I JACATCIIbHOCTH.
Anre6pa JIOTUKH U JIOTHYCCKHUEC OCHOBBI KOMIIBIOTCpA.

@u3NYeCKU CMBICI IPOM3BOJHOM M €€ IPAKTUYECKOE IPUMEHEHHE B MOeEH

po(hecCuOHATILHON e TENbHOCTH.

10.

[lokazarenpHble M JorapuMuuUecKue HEpaBEHCTBA B Moel mpodeccuoHaIbHOM

JACATCIIBHOCTH.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

I'eomeTpuueckue Moaenu B Moeil mpoecCHOHANBHON AESITETbHOCTH.

Teopus BeposiTHOCTEH B Moel Tpo(hecCHOHATBEHOM e TEIbHOCTH.

3HaueHue CTaTUCTUKHU I MOeH MpodeccHnoHABbHOM e TEeNbHOCTH.
BexTopHbIe METO/IBI pelIeH s 3aa4 B MOEH MpoecCHOHANBHON A TeTbHOCTH.
CBsi3b MaTEMaTUKH C IPYTUMHU HAyKaMH.

[Tpumeps perieHnss MaTeMaTHYECKUX 3a]1a4d B MoeH Oyayied mpodeccuu.
MareMatuka 1 BEIHKHE Teorpa@uyecKue OTKPBITHSL.

Matematuka B 1300pa3uTEIbHOM UCKYCCTBE U XOpeorpaduu.

MHOrorpaHHOCTs MaTEMaTUKHU.

BzaunMocBs3s MaTeMaTUKU U PYCCKOT'O A3bIKA.
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