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Pabouyas nporpamma no yueoHomy npeamery «MartemaTukay (yriry0/1eHHbIH YPOBEHb)

IHosicHuTeIBbHAA 3aNIMCKA

PaGouas mporpamMma mo mMareMaTHKe Ha ypOBHE CpeIHEro ooiiero oopa3oBaHHs COCTaBJICHA Ha
OCHOBE TpeOOBAHMH K pe3ylbTaTaM OCBOEHHS MPOrpaMMbl CpeAaHero oOmero o0pa3oBaHUs
®denepalibHOTO TOCYAapCTBEHHOTO0 00pa30BaTEIbHOrO CTaHAAapTa CpeIHEro ooIiero oopa3oBaHuUs,
YTBEpXKAEHHOTO NpuKa3oM MuHucrepcrBa npocsemenus Poccuiickoit ®enepanuu ot 12.08.2022
No732 «O BHeceHMM M3MEHEHHMH B (perepanbHBI roCyJapCTBEHHBIN 00pa30BaTENbHBIM CTaHIAPT
cpeanero oOmiero oOpa3oBaHusi, YTBEPKACHHBIA MpUKa3oM MUHHCTEPCTBA 00pa30BaHMs U HAYKH
Poccuiickoit  ®enpepanu ot 17.05.2012 Ne 413 «OG6 yrBepxkaeHUU (DenepasbHOTo
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTa CPeIHEro o0IIero oopa3zoBaHusA», (eaepaabHON
0o0pa30BaTeNpHON MPOrpaMMbl CpeaHEro oOIIero o0pa3oBaHUs, YTBEPXKACHHON  MPUKA30M
MunucrepctBa npocseuieHust Poccuiickoir @enepanuu ot 18.05.2023  Ne 371, npukasom
MunucrtepctBa npocsemienns Poccuiickoit @eneparuu ot 09.10. 2024 r. Ne 704 «O BHeceHUH
W3MEHEHUNM B HEKOTOpbIe IIpuKasbel MuHucrepcTBa mnpocsemeHus Pocculickon @Penepanuy,
Kacaromuecs: (enepaabHbIX 00pa30oBaTeNbHBIX MPOrpPaMM HavyalbHOTO OOIIEro 0O0pa30BaHUA,
OCHOBHOTO O0IIEero 00pa3oBaHUs U CPEIHEro o0IIero o0pa3oBaHUsS», a TAKXKE OPHCHTUPOBAHA Ha
1[eJIeBbIe IPUOPUTETHI, CHOPMYIIUPOBAHHEIE B (peiepalIbHOM paboueil mporpaMMe BOCIIUTAHHUS.

[IporpamMa 1o MareMaTHKe YIIyOJIEHHOTO YpPOBHA Uisi OOyYaroIIMXCs Ha YPOBHE CPETHETO
obmiero obpazoBanusi pazpaborana Ha ocHoBe PI'OC COO c yu€ToM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, NPEABABISEMBIX K MaTEeMaTHYeCKOMY OOpa3OBaHUIO, W TPATUIMNA POCCHHCKOTO
oOpazoBanus. Peanusamus mporpammbl 1Mo MaTeMaTHKe 00ecredyrBaeT OBIAJCHHE KIIOUEBBIMU
KOMIIETEHIUSIMHU, COCTAaBJISIIOIIMMHM OCHOBY JJIsi CaMOpa3BUTHS M HENPEPBIBHOIO 00pa3oBaHUs,
L[EJIOCTHOCTh  OOLIEKYAbTYpHOTO, JIMYHOCTHOTO M II03HABATEIBHOIO PAa3BUTHUS JIMYHOCTH
00yJaromuxcs.

B nmporpaMmvMe mno MmaTemMaTuke YYT€Hbl HJEHM M TOJOKEHUS KOHIENIMH Pa3BUTHUS
MareMmatuueckoro oOpa3zoBanusi B Poccuiickoii ®eneparmu. Martematudyeckoe oOpa3oBaHHE
JOJDKHO — peliaTh 3anady oOecredeHHs: HEoOXOJMMOIro CTpaHe uuciaa  Oo0y4arouuxcs,
MaTeMaTHYecKasi MOJrOTOBKA KOTOPHIX ObUIa OBl JOCTATOYHA JUISl TIPOJOJKEHUST 00pa3oBaHUs 1O
pa3sIMYHBIM ~ HANpaBJICHMAM,  BKIIOYas  IMPENOJAaBaHWE  MAaTEMAaTHKH,  MaTeMaTHYECKHE
uccienoBaHus, padoty B chepe MHPOPMALMOHHBIX TEXHOJOTHI U APYTuX, a TakkKe oOecreyeHus
Ul KaXA0ro oOyyaromerocss BO3MOYKHOCTH JOCTHIKEHHS MaTeMaTHYeCKOW TIOATOTOBKU B
COOTBETCTBUM C HEOOXOJUMBIM €My ypoBHeM. Ha pelieHue 3TuX 3a1ay HalelieHa MporpaMma 1o
MaTeMaTHKe YriyOlIEHHOTO YPOBHSL.

HeoOxonuMopceTs MaTeMaTHYeCKOM MOATOTOBKU OOYyCJIOBIE€HA OOYCIOBJIEHO POCTOM 4HCIa
CHEeLMANbHOCTEH, CBA3aHHBIX C HENOCPEJICTBEHHbIM IPUMEHEHMEM MaTeMaTuku (B cdepe
SKOHOMHUKH, OHW3HECE, TEXHOJOTMUYEeCKHUX O00JIacTAX, TyMaHUTapHBIX cdepax). KomumyecTBo
o0yyaromuecs, [yl KOTOPbIX MaTeMaThKa CTAHOBUTCS (PyH/IaMEHTOM 00pa30BaHUsl, MIIAHUPYIOIIUX
3aHUMATbCS TBOPYECKOM M HCCIEA0BaTENbCKOM pabOTON B 00JIacTH MaTeMaTUKH, WH()OPMATHKH,
(Gu3MKH, Y)KOHOMHUKH U B IPYTUX OOJACTSAX, YBEIUYUBACTCS, B TOM YHUCIIE C YUETOM O0YYaroLIuxcs,
KOMYy MaTeMaTHKa HyXHa JJIs UCIOJIb30BaHUS B MPO(eccusix, He CBSI3aHHBIX HEMOCPEACTBEHHO C
HEW.

[TpuxnanHas 3HAYMMOCTh MaTeMaTUKH OOYCJIOBJI€Ha TeM, 4YTO €€ MPEeAMETOM SBIISIFOTCS
(dbyHIaMeHTallbHBIE CTPYKTYpPhl HAIlEr0 MHpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJIUYECTBEHHBIC
OTHOIIECHUS, (PYHKIMOHAIbHBIE 3aBUCUMOCTH U KAaTETOPUHU HEOINPEAeIEHHOCTH, OT MPOCTEHIINX,
YCBaWBaEMbIX B HETIOCPEICTBEHHOM OIIBITE, 10 IOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX JJISl Pa3BUTHUS
HAayYHBIX W TEXHOJOTMYECKHX HJel. be3 KOHKPETHbIX MaTeMaTH4YeCKUX 3HAHUM 3aTpyAHEHO
MIOHMMAaHHUE TNPUHIUIIOB YCTPOWCTBA M MCIOJIb30BAaHUS COBPEMEHHON TEXHUKH, BOCIPHUATHE U
MHTEpIIpeTalysi pazHoOOpa3HOW COLMaIbHOW, SKOHOMUYECKOW, MOJUTHYECKON HH(OpMaIHH,
Maiod(ppeKTUBHA  TOBCEIHEBHAs  MpakTUYecKas  JesaTeabHOCTh. Bo  MHormx  cdepax
npodeccuoHaNbHOM  N1eATEeNbHOCTH TpeOYyIOTCS YMEHHUS BBINOJHATH Pacy€Thl, COCTaBIATh
QJITOPUTMBIL, TPUMEHATH (POPMYJIIBI, TPOBOIUTH T€OMETPUUECKUE U3MEPEHUS U IIOCTPOCHUS, YUTATH,
oOpabaThiBaTh, MHTEPIPETHUPOBATh U TMPEACTABIAT, MHGOPMAIMIO B BHJE TAOJWI, AUArpaMM H
rpaduKOB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CIIy4alHBIX COOBITHH.

OpnHOBpeMEHHO ¢ paclupeHueM chep NpUMEHEHUs] MaTeMAaTUKH B COBPEMEHHOM OOIIeCTBE BCE



Oosee BaXHBIM CTAHOBUTCA MAaTeMaTHUECKUMH CTWIb  MBIIUICHHUSA, HPOSBIIONUICS B
OIpeIcIEHHBIX YMCTBEHHBIX HaBBIKAX. B Ipoliecce m3ydyeHHs MaTeMaTUKU B apceHal NpUEMOB U
METOJIOB MBIIIJICHUSI YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHIYKIUS M JEAYKLHS,
0000IIeHne M KOHKpETH3alus, aHaJIW3 W CHUHTE3, KIAacCHPHUKAIMA U CHCTEeMaTHU3alus,
abctparupoBanue u aHanorus. OOBEKTh MaTEMAaTHYECKHUX YMO3AKIIOUEHHH, IpaBWiIa HUX
KOHCTPYMPOBAHMS PACKPBIBAIOT MEXAHM3M JIOTMYECKHX IMOCTPOEHUH, CIIOCOOCTBYIOT BBIpAOOTKE
yMeHHs (OpMYIHUPOBaTh, OOOCHOBBIBATH M JOKa3bIBaTh CYKIEHUS, TEM CaMbiM (OPMUPYIOT
JIOTHUECKUH CTWIIb MbIIUIEHUS. Benyimias ponb NpUHAAICKAT MaTeMaTuke B (HOPMUPOBAHHU
QITOPUTMUYECKONH KOMIIOHEHTHI MBIIUIEHUS M BOCIHUTAHWU YMEHHH JeiCTBOBaTh MO 3aJaHHBIM
QIrOpUTMaM, COBEPIIEHCTBOBAaTh M3BECTHHIE M KOHCTPYHpOBaTh HOBbIE. B mpouecce pemeHus
3a/la4 — OCHOBBI Ul OpraHU3allK y4eOHOU eATeNbHOCTH Ha YPOKaX MaTeMaTUKHU — Pa3BUBAIOTCS
TBOPYECKAs U MPUKJIATHAS] CTOPOHBI MBIILIIEHHUS.

OOyueHne MaTeMaTHKE JaET BO3MOXKHOCTh Pa3BUBATh y OOYUYAIOLIUXCS TOUYHYIO, PAllHOHATIBHYIO
1 MH)OPMATHBHYIO pedb, YMEHHE OTOMpaTh Haubojee MOIXOMASAIINE S3bIKOBbIE, CUMBOJINYECKUE,
rpaduyecKue cpeacTBa JIJIs BRIPAXKECHUS CYKIESHUN U HAIISITHOTO UX MPECTaBICHUS.

Heo0xoauMbIiM KOMIIOHEHTOM OOIIEH KYyIbTYpbl B COBPEMEHHOM TOJIKOBAHUH SBISIETCA OOIee
3HAKOMCTBO C METOJaMU IO3HAHUS JCUCTBUTEIBHOCTH, IMPEACTABICHHE O MPEAMETe U METOJe
MaTeMaTHKH, €r0 OTIUYMAX OT METOJOB €CTECTBEHHBIX M TYMAaHHUTApHBIX HAYK, 00 OCOOCHHOCTSIX
MPUMEHEHHUST MAaTeMaTUKU JUIs pEHIeHHS HaydyHbIX W MPHUKIAIHBIX 3a7ad. MaTemaTuueckoe
o0Opa3oBaHKe BHOCUT CBOW BKJIa] B JOPMUPOBAHUE OOIICH KYIbTYPHI YeTIOBEKA.

W3ydyeHne MaTeMaTHKU CIOCOOCTBYET OSCTETHUYECKOMY BOCHUTAHHUIO YEJIOBEKa, MMOHUMAaHHIO
KpacoTbl M U3SIIECTBA MATEMAaTHUYECKUX PACCYKIEHUH, BOCIPUSATUIO IE€OMETPUUECKUX (OpM,
YCBOGHUIO UJIEU CHMMETPHUH.

[IpuopurernpiMu 1easiMu 00ydyeHus: matematuke B 10—11 kmaccax Ha yrayOn€HHOM ypOBHE
MPOJOIKAIOT OCTaBaThCS:

(dbopMHpOBaHKHE LEHTPAIBHBIX MATEMAaTHUYECKUX TOHSATHH (YHCIIO0, BEIWYHMHA, T€OMETPHUYECKAs
durypa, mnepeMeHHasl, BEpPOSTHOCTb, (YHKIIHS, NPOU3BOJAHAS, HWHTErpal), OO0ECIeUYnBaIOIINX
MIPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMaTHUECKOTO 00pa30BaHUs 00YJaIOIINXCS;
MoJiBeIcHHe OO0YyYalIluXcs Ha JOCTYMHOM /s HHMX YpPOBHE K OCO3HAaHHMIO B3aUMOCBS3U
MaTEeMaTHUKUd U OKPY)KaIOIEro MHpa, NMOHUMAaHMIO MaTeMAaTHKH Kak YacTh oOIled KyJIbTypbl
4eJI0BEYECTBA;

pa3BUTHE HWHTEIUICKTYIbHBIX W TBOPYECKUX CIOCOOHOCTEH OO0ydYaromuxcs, MO3HaBaTEIbHOM
aKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIUICHUS, HHTEpECa K H3YUYEHHIO
MaTeMaTHKH;

¢dopmupoBaHue (YHKIMOHAJIBHONH MaTeMaTHYeCKOH TIpaMOTHOCTH: YMEHHUsS paclo3HaBaTh
MaTeMaTHYeCKHUEe aCHeKThl B PEaNIbHBIX KU3HEHHBIX CUTYallUsIX U MPU U3yYEHUH JPYrUX y4eOHBIX
IPEIMETOB, NPOSBICHUS 3aBHUCHUMOCTEH M 3aKOHOMEpHOCTell, (opMynIHpoBaTh HMX Ha S3bIKE
MaTeMaTHUKd M CO3/JaBaTb MaTeMaTHMYECKHWE MOJENH, MPUMEHSATh OCBOCHHBIH MaTeMaTU4eCKUil
anmapar Juisi pelIeHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, WHTEPHPETUPOBaTH M OICHUBATH
MOJIy4YE€HHBIE PE3YJIbTATHI.

OCHOBHBIMU JIUHHMSIMU cofiepkaHust Marematukun B 10—11 kiaccax yriayOn€HHOro ypoBHS
ABIAIOTCS: «Yucna u BbIUUCICHUS Y, «Anredpay» («Anredpandeckue BbIpaKeHUs», «YpaBHEHUS U
HepaBeHCTBa»), «Hauana maremaTrueckoro ananuzay, «I'eomerpus» («I'eomerpudeckue GUrypsl u
UX CBOMCTBa», «3MepeHne reoMeTpuuecKux BeIUUUH»), «BeposTHOCTh U cTaTucTHKay. [laHHbBIE
JMHUM pa3BUBAIOTCS MapajjieNbHO, KaKaass B COOTBETCTBUU C COOCTBEHHOH JIOTMKOHM, OJJHAKO HE
HE3aBUCUMO OJlHa OT JIpyrod, a B TE€CHOM KOHTAaKTe€ M B3auMojencTtBuu. Kpome sToro, ux
00bEIUHSET JIOTHYECKasi COCTABIIAIONIAs], TPAAUILIMOHHO MPUCYIIasi MaTeMaTHKe U MPOHU3BIBAIOIIAs
BCE MaTeMaTHYecKue Kypchl W cojaepxatenbHbie auHuu. ChopmymupoBannoe Bo ®I'OC COO
TpeOOBaHUE «yMEHHE ONEpPUPOBATh IMOHATUAMHU: ONpEAeTeHHE, aKCHOMa, TeopeMa, CIIEICTBHUE,
CBOMCTBO, MPHU3HAK, JI0KA3aTeIbCTBO, PaBHOCHJIbHBIE (OPMYIUPOBKH, yMeHUE (OpMYIHpPOBAThH
o0paTHOE ¥ TPOTUBOIOJIOKHOE YTBEP)KICHHE, NPUBOAUTH MPUMEPHl U  KOHTPIPHUMEPHI,
MCIOJIb30BaTh METOJ MaTeMaTHYeCKON HMHIYKIMH, IPOBOAUTDH J0KA3aTeIbHbIE PACCYKICHUS MPHU
pelIeHnn 3aJay, OLIEHMBATH JIOTMUYECKYIO IPaBMWJIBHOCTh PAaCCYXKIEHHMI» OTHOCUTCS KO BCEM
yueOHBIM KypcaMm, a (OpMHUPOBAHHME JOTMYECKMX YMEHUN paclpenesseTcss Mo BCeM Trojaam



o0OydeHusl Ha YPOBHE CpeIHero o0Iiero oopa3oBaHus.

B cootBerctBuu ¢ ®I'OC COO maremaruka sIBISIETCS 0OSI3aTENbHBIM MPEAMETOM Ha JTaHHOM
ypoBHE oOpa3oBanus. Hacrosmeld mporpamMMoil 1Mo maTeMaTHKE IMPEAyCMaTPUBACTCS H3YYCHHUE
yuebHoro mpeamera «MaTemaTHKa» B paMKax TpEX Yy4eOHBIX KypcoB: «Aurebpa M Hayana
MaTeMaTH4eckoro ananuza», «l'eomerpusi», «BeposTHOCTh U craTUCcTHKay. DopMHUpOBaHUE
JIOTHYECKUX YMEHUH OCYIIECTBIIAETCS Ha MPOTSHKEHHH BCEX JIET OOy4eHHs Ha YPOBHE CPEIHETrO
o0uiero oOpa3oBaHMs, a 3JIEMEHTHI JIOTUKU BKJIIOYAIOTCS B COJIEpP)KaHHWE BCEX HA3BAHHBIX BBIIIE
y4eOHBIX KypCOB.

OO01iee YUCIO YacOB, PEKOMEHIOBaHHBIX JIJIsl U3y4eHus: MateMaTuku — 544 vaca: B 10 kimacce —
272 gaca (8 yacoB B Henento), B 11 kimacce — 272 vaca (8 4acoB B HEZEIIO).

I[Inanupyemble pe3yJbTaThl OCBOEHHSI NMPOrpaMMbl MO0 MAaTeMaTHKe HA YPOBHe CpelHero
o0u1ero oopa3oBaHus.

B pesynpraTe wu3ydeHHs] MaTeMaTHKM Ha YpPOBHE cCpelHero oOmero o0pa3oBaHud Yy
oOyuatorerocsi 0yayT chOpMUPOBAHBI CIICAYIONINE JUUHOCHHbLE PE3YIbHANbL.
1) rpax1aHCKOTO BOCITUTAHHSL:
c(OPMHPOBAHHOCTh TPAKIAHCKOW MO3UIMKA OOY4YAIOMIETocss KaK aKTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCHICKOro OOIecTBa, MPECTaBICHUE O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUH, MPOLETYP IPAKIAHCKOT0 001IecTBa (BEIOOPHI, OIIPOCHL U IPYroe),
yMEHHE B3aUMOJICHCTBOBATh C COLUAIBHBIMU WHCTUTYTAMH B COOTBETCTBHHM C UX (YHKUIUSIMH H
Ha3HAYCHHEM;
2) MaTpHOTHYECKOTO BOCIIUTAHHMS:
c(OPMUPOBAHHOCTh POCCUHCKON Tpa)KAAHCKOW HIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOSIIEMY POCCHUUCKOM MAaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTH)KEHUSM POCCHMCKHX
MaTEMaTHKOB M POCCUIMCKON MaTEMaTHUECKOM IIKOJIbI, UCIIOIB30BaHUE ITUX JOCTHXKEHUN B IPYTUX
HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHKH;
3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHHUSL:
OCO3HAaHHE JyXOBHBIX IEHHOCTEH POCCUHCKOrO Hapoja, CHOPMUPOBAHHOCTb HPABCTBEHHOI'O
CO3HAHUS, 3TUYECKOTO NMOBEJICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM JIOCTUKEHUN HAyKU
U JAESTEIbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy yIIEro;
4) 3CTETHYECKOTO BOCITUTAHHUS:
ACTETUYECKOE OTHOIIEHWE K MHUpY, BKIIOUYas OSCTETHUKY MaTeMaTHUYECKHUX 3aKOHOMEPHOCTEM,
00BEKTOB, HCKYCCTBA;
5) Gu3nvecKoro BOCIUTAHUS:
chOpPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYeCKHWE 3HAaHHUA B HMHTEpPEcax 3J0pOBOTO U
0e30macHOro 0opasa *U3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[I0POBBIO (3J0pOBOE IMUTAHUE,
cOanmaHCHPOBAHHBIN PEXHUM 3aHSATHI U OTJbIXA, peryisipHas pundeckas akTUBHOCTD), (hU3HUECKOe
COBEPIIICHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JIESITEIIBHOCTHIO;
6) Tpy/I0BOrO BOCTIUTAHHUS:
TOTOBHOCTh K TPYIy, OCO3HAHME IIEHHOCTH TPYAOJIOOUS, HHTEpec K pa3lIudyHbIM cdepam
npodeccCHOHAEHON NeATeIbHOCTH, CBS3aHHBIM C MATEeMATHKOW M €€ MPUIOKCHHSIMH, YMEHHUE
COBEpIIATh OCO3HAHHBIN BHIOOp OyyIIei Mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO W CaMOOOpPa30BaHUIO HA
MPOTSDKCHUHM BCEH KU3HHM, TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEUICHWU MPAKTHYECKUX 3aad
MaTeMaTUYeCKOW HalpPaBIE€HHOCTH;
7) 9KOJOTHYECKOTO BOCITUTAHHS:
c(hOPMHUPOBAHHOCTH IKOJIOTHUECKON KYIbTYPHI, IOHUMAHUE BIUSHUS COIUAIBHO-DKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHME MPHUPOJHON M COLIMAIBLHOW Cpebl, OCO3HAHUE TIII00AJLHOTO XapakTepa
IKOJIOTHUECKUX TMPOOJIeM, OpHEeHTallusd Ha MPUMEHEHHWE MAaTeMaTHYeCKUX 3HAHUU IS pelieHUs
3aa4 B 00JIaCTH OKpYXKAloUlel cpenpl, IJIAaHUPOBAHUE IOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCJIEICTBUI JIs1 OKPY>KAIOIIEH Cpeibl;
8) LIEHHOCTH HAyYHOTO MMO3HAHHUSL:
c(hOpPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU
U OOIIECTBEHHOW MPAaKTHUKW, TOHMMAaHHE MAaTeMAaTHMYeCKOW HayKh KakK c]epbl YeIoBEUYECKOM



NS TeTbHOCTH, ATAIOB €€ Pa3BUTUSA U 3HAUUMOCTH JJIsl pA3BUTHUS [IUBHIN3AIMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKd M MaTEeMaTU4YeCKOM KyJIbTYpOll Kak CpeACTBOM IIO3HAHHS MHpPA, TOTOBHOCTh
OCYILIECTBIISATH MPOEKTHYIO M UCCIIEI0BATENbCKYIO NEATEIbHOCTh HHIUBUIyaIbHO U B TPYIIIIE.

B pesymbraTe wu3yueHHs MaTeMaTHKM Ha YpPOBHE CpeaHero obmero oOpa3oBaHus y
oOyuatomerocsi OyayT cQOpMHUpPOBaHBl MemanpeoMemHvle pe3yaIbmamyl. NO3HABAMENIbHbIE
VHUBEpcanbHvle YyueOHble Oelicmeus, KOMMYHUKAMUBHblE YHUBEPCAbHble YueOHvle Oelcmaus,
pe2ynamugHble YHUBEpCalbHble YYeOHble 0eliCMBUsl, COBMECHAsL 0eamelbHOCMb.

VY obyuaromierocst OyayT chopMHpOBaHBI CIEAYIONIUE OA308ble To2UyecKue Oeticmaus Kak 9acTh
M03HABATENIbHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBUIA:

BBISIBIIAITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC NMPHU3HAKM MAaTEMaTHUYECKUX OOBEKTOB, MOHSATHIH,
OTHOIICHUH MEXIy MOHATUSAMHU, (DOPMYIHpPOBATH ONpPENEICHUS MOHITHH, YCTaHABIMBAThH
CYIIECTBEHHBIN MPHU3HAK KIacCU(UKAIMK, OCHOBAHUS i 00OOLICHUS M CPaBHEHHS, KPUTEPUHU
MIPOBOJAMMOI0 aHAJIN3a;

BOCIIPUHMMATh, (QOpPMYyIUpOBaTh M  MpeoOpa3oBBIBaTh CYKICHHS:  YTBEPAUTENbHBIE U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIIAITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOPEUHs B (akTax, JAaHHBIX,
HAONIOJICHUSAX M YTBEPXKIEHUSX, MpeAsiaraTb KPUTEPUH MAJs BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JieNaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIIOUCHUI TI0 aHAJIOTHH;

MIPOBOAUTh CaMOCTOSITEIBHO JOKA3aTENbCTBA MATEMaTHUYECKUX YTBEPKACHUU (TpSAMbIE U OT
NPOTHBHOTO), BBICTPaWBaTh AapPryMEHTAIMIO, MPHBOAWTH NPUMEPHI H  KOHTPIPHUMEPEI,
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

BBIOMpPATh CIIOCOO pemieHns: y4eOHOM 3amaud (CpaBHHMBATh HECKOJIBKO BapHAaHTOB pEIICHUS,
BbIOMpaTh HanboJIee MOAXO AN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

VY obyuaromerocss 0yayT copMHUpPOBAHBI CIEAYIONIUE OA308ble UCCIe008AMENbCKUE OeliCEUs
KaK 4acTh MO3HABATENbHBIX YHUBEPCAIbHBIX YU€OHBIX ICHCTBUM:

WCTIOJB30BAaTh BOMPOCH KaK MCCIENOBATEIbCKUI HMHCTPYMEHT TO3HaHUS, (OPMYINPOBATH
BOMNpPOCHI, (UKCUpPYIOIIME MPOTUBOpEUHE, TMpodsieMy, YCTaHaBIMBaTb HCKOMOE MU JIaHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIHIO, MHEHHE;

IIPOBOJIUTH CAMOCTOSATENBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, HCCIIEOBAHUE IO YCTAHOBIJIEHUIO
0CcOOEHHOCTEH MaTeMaTHUECKOT0 00BEKTa, SIBIICHUS, IPOIIECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXITy
00BEKTaMU, SIBIICHUSIMH, TIPOLIECCaMH;

CaMOCTOSITENTFHO  (POPMYIIMPOBATh OOOOMIEHWSI W BBIBOJBI TI0 pe3yJbTaTaM IPOBEIEHHOTO
HaAOJIOACHUS, UCCIIE0BaHMs, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB U
0000I1IEHNI;

MIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOLECCa, a TaKXKe BBLABUraTh IMPEAINOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSIX.

VY obyuaromerocs OyayT c(OpMHUPOBaHBI yMmeHus pabomams ¢ uHgopmayuel KaK 4YacTb
MO3HABATEBHBIX YHUBEPCAIBHBIX YIEOHBIX IEHCTBHIA:

BBISIBJIAT JIe(PUINTHI HH(POPMAIIMHU, JTAHHBIX, HEOOXOIUMBIX JUUIsl OTBETa HAa BOIPOC M JJIS PELICHHUs
3a1auu;

BbIOMpPATh HH(POPMALIMIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATh, CHCTEMATU3UPOBATH U
WHTEPIPETHPOBATH HHPOPMAITUIO Pa3ITMIHBIX BHIIOB U ()OPM IIPEIICTABICHIS,

CTPYKTYpUpOBaTh HH(OpMAIMIO, MPEACTaBIATh €€ B pa3iIMyHbBIX (opMax, HIUTIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH MO CAMOCTOSATENBHO C(HOPMYIHUPOBAHHBIM KPUTEPHSIM.

VY oOyuaromerocss OyayT cpopMUpOBaHBI yMmeHuss obujeHuss KaK 4YacTbh KOMMYHHUKATHBHBIX
YHUBEPCAJIbHBIX YUCOHBIX AEUCTBUI:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXICHUS B COOTBETCTBUH C YCIOBHSMH M IEISIMU OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHMSI 110 XO/1y pelIeHHs 331a4i, KOMMEHTHPOBATh MOJIyY€HHBIH pe3ybTaT;

B X071€ 00CYX/IEHUS 3a/1aBaTh BOIPOCHI 110 CYILECTBY 00CYXIaeMON TeMbl, IPOOIEMbI, peraeMoi
3a/layM, BBICKA3bIBaTh WJEU, HAlIEJICHHbIC HA MOMCK PEIICHHUS, CONOCTaBIATh CBOM CYXKICHHS C



CYXIEHUSMH JIPYTUX YYaCTHUKOB JUAlOra, OOHApYXHBAaTh pa3iMyhe U CXOACTBO IO3UIHUH, B
KOPPEKTHOH Gopme (HOopMyIHpOBATh PA3HOTIACHS, CBOU BO3PAKECHUS;
MPEACTABIATh  PE3yJbTaThl PEIICHUS 3a7aud, OKCIIEPUMEHTA, HCCIEIOBAHMS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (hopMaT BBICTYIUICHHUS C Y4ETOM 3aJad MPE3CHTAMH U OCOOEHHOCTEH
ayJIuTOPHH.

VY oOyuaromerocst OynyT cHOpMUPOBAHBI YMeHUs CAMOOpeaHUu3ayuy Kak 9acTh PETYISTUBHBIX
YHUBEPCAIbHBIX YU€OHBIX ICHCTBHIA:
COCTABIIATH IUIAH, AITOPUTM PEUICHUS 3a7aud, BEIOUPATh CIOCOO peIIeHUs ¢ yYETOM MMEIOLINXCS
PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh BapUaHTHI
peleHuii ¢ y4éToM HOBOH HH(POpMAITUH.

Y obyuatomierocst OynyT chOpMHpOBaHBI yMeHUA CAMOKOHMPO/A KAaK YacTh PEryIsTHBHBIX
YHUBEPCAJBHBIX YUCOHBIX ACUCTBUI:
BJIa/IETh HaBBIKAMHM I[O3HABATEIbHON pedIeKCMH KaK OCO3HAHMS COBEpIIAeMbIX ACHCTBHIM U
MBICJIUTENIBHBIX IPOLECCOB, UX PE3YJIbTATOB, BJIAJETh CIIOCOOAMH CaMONPOBEPKHU, CAMOKOHTPOJIS
rpolecca U pe3yibTaTa peleHns MaTeMaTHIYEeCKON 3a1a4H;
IIPEBUJIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPY PEILICHUH 3a]]aul, BHOCUTh KOPPEKTHBHI B
JeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEN;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa LIETU U YCIOBUSIM, OOBSICHITh MPUUYUHBI TOCTHKEHUS WU
HEJOCTHKEHUS PE3YyIbTaTOB JI€ATEIbHOCTH, HAXOAUTh OLIMOKY, /1aBaTh OLIEHKY IPHUOOPETEHHOMY
OTIBITY.

VY obyuaromerocst 0yayT cOPMHUPOBAHBI YMEHUSA COBMECTHOL 0eslmelbHOCMU.
MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAUBHUIYATbHON pabOThl IPU pElIeH UK
yueOHBIX 3a7ad, NPUHUMATh IEJIb COBMECTHOW JEATENbHOCTH, IUIAHWPOBAaTh OPraHU3AIUI0
COBMECTHON paboThl, pacmpenensTb BUIbI PadOT, JOroBapUBaThCs, OOCYXKIaTh Mpolecc U
pe3ynbTat paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B IPyNMHOBBIX hopMax paboThl (00CYkAeHUS, 0OMEH MHEHUI, «MO3TOBBIEC IITYPMBI» U
WHBIC), BBIOIHATH CBOIO YacTh PabOTHI M KOOPAWHUPOBATH CBOW JIEHCTBHSA C JAPYTHMH UICHAMHU
KOMaHJIpl, OLIEHUBaThb KauyecTBO CBOEro BKJIaja B OOMMH TPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Ilpeomemnvle pezynomamul OCBOEHHs (enepalbHOW pabodel MporpaMmbl 110 MaTeMaTHKe
MIpe/ICTaBJIeHbl MO0 TofaM OOYy4eHHs B paMKaxX OTIENbHBIX Y4€OHBIX KYpCOB B COOTBETCTBYIOILIUX
pazfenax HacTOSIIEH TPOrpaMMBI.

Pabouast nporpaMmma y4e0HOro Kypca «Ajredpa 1 Ha4ajia MATEeMAaTHYECKOI0 aHAJIM3a).
IosicHuTebHAA 3anKCKA.

VYueOHblil Kypc «Anredpa W Hayajga MaTeMaTHMYECKOI'O aHAIM3a» SBJISIETCS OJHUM U3 Hamboiee
3Ha4MMbIX B IPOrpamMMe CpeIHEero oomero oOpa3oBaHMs, IOCKOJIBKY, C OJHOW CTOPOHBI, OH
obecrieynBaeT MHCTPYMEHTAJIbHYIO 0a3y AJIs M3y4YeHHs BCEX €CTECTBEHHO-HAay4YHBIX KYpCOB, a C
Jpyroil CTOpOHBI, POPMHUPYET JIOTHUECKOe U aOCTPAKTHOE MBIIUIEHHE 00YyYarolIuXcsi Ha YPOBHE,
HEOO0XOAMMOM JJIsi OCBOEHHUSI MH(POPMATUKH, OOLIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH M APYTHX
IUCLUIUIMH. B paMkax JaHHOro y4eOHOro Kypca OOydaroIIMecs OBJIAJIEBAIOT YHHMBEPCAIbHBIM
S3BIKOM COBPEMEHHOH HayKH, KOTopas (OpMyIUpyeT CBOU JOCTHXKEHHs B MaTeMaTHUeCKOH (opme.

VY4eOHbIl Kypc anreOpbl M HadaJl MaTeMaTHYeCKOro aHalM3a 3akKjaJblBa€T OCHOBY IS
YCIIEIIHOTO OBJIAJICHUSI 3aKOHAMM (PU3UKH, XUMHUH, OUOJIOTHH, TIOHUMAHUSI OCHOBHBIX TEHJICHIIMN
Pa3sBUTHUSA JSKOHOMUKH U 06I_HeCTBeHHOI\/’I JKHU3HHU, ITO3BOJIACT OPHUCHTHPOBATHECA B COBPEMCHHBIX
HUGPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO HCIIONB30BaTh MX JJIS JlalbHEHIIero
o0Opa3oBaHMsl U B MOBCEIHEBHOH >Xu3HU. OBnajgeHue aOCTPAKTHBIMU M JIOTUYECKH CTPOTMMH
KOHCTPYKLIMSMHU anreOpsl W MaTeMaTHYeCKOro aHajlu3a pa3BUBacT YMEHHE HAXOAUTh
3aKOHOMECPHOCTH, 000CHOBLIBATE HCTUHHOCTD, NOKA3bIBATh YTBCPKACHUSA C IOMOIIBIO MHAYKIIUU U
paccykaaTh JEAyKTUBHO, HCIOJb30BaTh OOOOILIEHME M KOHKpETHU3alluio, abCTparupoBaHHE WU
aHaJIOTHI0, HOPMUPYET KPEaTUBHOE U KPUTUYECKOE MBIIIITICHHUE.

B xome wu3ydyenus yueOHOro kKkypca «Anrebpa M HayaJa MaTeMaTHYECKOTO aHalIHM3a»
oOyyaroluecs: IOJy4yalOT HOBBIM ONBIT pEIIEHUS MNPHUKJIAIHBIX 33434, CaMOCTOATEIBHOTO



MOCTPOCHUSI MaTEMaTUYECKUX MOJENIeH peaJbHbIX CHUTYyalluid, HHTEPIPETAUH TMOJYyUYEHHBIX
pelIeHni, 3HAKOMATCSA C NPUMEPAMU MaTEMaTHMYECKUX 3aKOHOMEpPHOCTEH B IPHUpOJE, HAYKe U
HCKYCCTBE, C BBIJAIOIMMHUCS MATEMATHYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

Y4eOHbIi Kypc 007aaeT BOCIUTATEIBHBIM IMOTECHIIMAIOM, KOTOPBIM peanu3yercs Kak uepes
yueOHBIi MaTepHall, COCOOCTBYIOUINI (POPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS, TaK U depes
cneun(uKy yu4eOHOH NesTeNbHOCTH, TPeOyromel MpOoJOKUTENPHON KOHIEHTpAlM BHUMAHUS,
CaMOCTOATEJIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IOJyYE€HHBIN PE3yJIbTaT.

B ocHoBe wMmeronuku oOyuyeHHs anreOpe M HayajaM MaTeMaTHYEeCKOro aHajiu3a JICKUT
JeSITeIbHOCTHBIN MPUHIUI 00yUYEHUSI.

B crpykrype yueOHOro kypca «Anrebpa M Hayajla MaTEMAaTUYECKOIO AaHAIM3a» BBIICIICHBI
CIIEIYIOLME COJIepKATeIbHO-METOANYECKUE JIMHUM: «Yucna u  BblUMCIHEHHS», «DyHKIUU H
rpadukn», «YpaBHEHUS M HEpaBeHCTBa», «Hauama maremaTHueckoro aHanuza», «MHOXeCTBa U
JIOTHKa». Bce OCHOBHBIE COEpkKATENbHO-METOAUYECKNE JIMHUM U3YYAOTCS HA MPOTSKEHUU JIBYX
ner o0y4eHHs Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSIS APYr Apyra u
MOCTETIEHHO HACHIIAsACh HOBBIMH TeMaMHU U pasnenamu. JlaHHbBIM y4eOHBIM Kypc sBIsSETCS
MHTETPATUBHBIM, IIOCKOJBbKY OOBEOUHSET B cede CoJAepKaHWE HECKOIBKMX MaTeMaTHYeCKHX
JTUCIUIUIMH, TaKUX Kak anredpa, TPUTOHOMETpHS, MaTeMaTHYECKHI aHalIu3, TEOPUS MHOXKECTB,
MaTemaTruueckas joruka u gapyrue. Ilo mepe Toro kak oOyuarouiuecs OBJaJeBalOT BcE Oosiee
IIUPOKMM  MaTeMaTUYeCKUM  ammapaToM, |y  HHUX  [OCIeAOBaTelnbHO  (GopMuUpyeTcs
U COBEPIIEHCTBYETCSI YMEHUE CTPOUTh MAaTeMaTHYECKYI0 MOJIEb peajlbHOW CUTYyalluu, IPUMEHSATh
3HAHUSA, TIOJIyUEHHBIE TMPU M3YUYEHUH Yy4eOHOro Kypca, Ui PEUIeHHS CaMOCTOSITEIHHO
chopMyITMPOBAHHON MaTeMaTHICCKON 3a/1aud, a 3aTEM HHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOAUYeCKass JUHUS «Yucna W BBIUMCICHHS» 3aBepiiaeT (HOpMHUpPOBaHHE
HAaBbIKOB HCIOJIb30BaHUS JECUCTBUTEIbHBIX YUCEN, KOTOPOE OBLIO HAayaTO Ha YPOBHE OCHOBHOTO
obmiero obpaszoBanusa. Ha ypoBHe cpenHero ooiero o0pasoBaHusi 0co00€ BHHUMAHHUE YIEISIETCS
(OpPMHPOBAHNIO HABBHIKOB PALMOHAJBHBIX BBIYMCICHHUN, BKIIOYAIOIIUX B Ce0sl MCIIONB30BaHUE
pa3nuuHbIX (OpM 3amUCH 4McIa, YMEHHE JeNaTh NPUKHUAKY, BBINOJIHATH HPUOIKEHHBIC
BBIUMCJICHUS], OLIEHWBATh YHWCIIOBBIE BBIPAXEHMs, pabOTaTh ¢ MATEMaTUYECKUMHU KOHCTaHTAMHU.
MHoOXecTBa HaTypallbHbBIX, LENbIX, PAlUOHAIBHBIX W JCHCTBUTEIBHBIX YHCEN JOIMOJHIIOTCA
MHOKECTBOM KOMIUIEKCHBIX 4YHcel. B kaxaoM M3 3THX MHOXECTB paccMaTpHUBAarOTCS
CBOWCTBEHHbIE €My cleuu(puyeckue 3aJaud U OIlEepaluu: JAeJeHHE HaleJIo, ONepUpOBAHUE
OCTaTKaMH{ HAa MHOXECTBE II€JIbIX YHCEeN, 0COOBbIe CBOMCTBA pallMOHAIbHBIX M UPPALMOHATIBHBIX
qucen, apupMETHUYECKHe OIepaluu, a TakKe H3BJICUEHUE KOPHS HATypalbHOM CTENeHU Ha
MHOXECTBE KOMIUIEKCHBIX u4ucel. biaromaps mocieqoBaTeNbHOMY — PACIIMPEHUIO  Kpyra
HCIIOJB3YEMBIX YHMCENl U 3HAKOMCTBY C BO3MOXXHOCTSIMU UX MPUMEHEHHUS JUIsl PEIIEeHUS pPa3IMYHbIX
3aj1a4 opMUpyeTcs MPeICTaBICHUE O €IMHCTBE MAaTEMATUKHU KaK HAyKU U €€ poJii B MOCTPOECHUU
MoJIeNIel pealIbHOTr0 MUPA, IIUPOKO UCHOJIB3YIOTCS 0000IIEHNE U KOHKPETU3aLUS.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEaJU3yeTCsl Ha MPOTSKEHUH BCEro 0Oy4eHMsI Ha YpOBHE
cpeaHero obmero oOpa3oBaHMs, MOCKOJIBKY B KaXJIoM pasjene IIporpaMMel mpeaycMOTPEHO
pellleHre COOTBETCTBYIOIIMX 3agady. B pesynbrare oOyuaromiuecss OBJIAJEBAIOT Pa3IMYHBIMU
METOJIaMU PEIIECHUS] PALUOHAIBHBIX, UPPAIMOHATBHBIX, MMOKA3aTEeIbHBIX, JOTAapUPMUUYECKUX U
TPUTOHOMETPUUECKHX YPaBHEHUHN, HEPABEHCTB U CUCTEM, a TAaKXKe 3a]ay, COJIEPIKAILUX ITapaMeTphbl.
[lonmy4yeHHble yMEHMS ILIMPOKO HCHOJB3YIOTCA MPHU HCCIEAOBaHUM (QYHKUIUH C TOMOIIBIO
MIPOM3BOJIHOM, TpPU pEUICHUH MPHUKIAJHBIX 33Jad M 3aJa4 Ha HaxOXIEHHE HauOONbIINX U
HAaUMEHBIINX 3HaYeHWi GyHKIUU. JlaHHAs cojepaTenbHas JIMHHUS BKIIOYaeT B cels Takke
(dbopMUpoBaHHE YMEHUI BBINOJIHATH PAacu€Thl Mo (opmynamM, MpeoOpa3oBaHUs PAMOHAIBHBIX,
HUPPALIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAXKEHUN, COAEpPKALIUX
creneHn u Jsorapudmel. brnarogaps wu3ydyeHuio anreOpanyeckoro Mmarepuana MPOUCXOTUT
JanbHelIee pa3BUTHE aNTOPUTMHYECKOTO M aOCTPaKTHOIO MBIIUIEHUS  O0ydaromuxcs,
(GbopMUpPYIOTCS HaBBIKM JIEAYKTHBHBIX pacCyXKIeHHM, padoThl C CHMBOJBHBIMH (HOpMaMu,
NPEJCTaBICHU 3aKOHOMEPHOCTEH M 3aBHCUMOCTEHl B BHJE PaBEHCTB W HEPaBEHCTB. Ajredpa
npennaraer 3¢(eKTUBHbIE MHCTPYMEHTHI AJISl PElICHUs MPAKTHUYECKUX M €CTECTBEHHO-HAYUHBIX
3aJ1a4, HarJIsJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKa HAYKH.

CopepxarenbHo-MeToanYecKas JTMHUSA «DYHKIMN U TpapUKU» TECHO MEPEIIeTaeTcs ¢ JPYruMHU



JTUHUSAMHU Y4e0HOTO Kypca, MMOCKOJIBKY B KAKOM-TO CMBICIIE 33Ja€T MOCIe0BATEILHOCTh U3YICHHUS
MaTepuana. M3ydeHue CTelneHHOW, MOKa3aTenbHOH, Jorapu(pMUYECKO U TPUTOHOMETPUYECKHX
GyHKIUH, WX CBOWCTB M TpadUKOB, HUCIOJIb30BaHWE (GYHKIMI Ui pelIeHus 3aaad U3 JPYTux
y4eOHBIX MPEIMETOB U PEATbHOM )KM3HU TECHO CBSI3aHO KaK C MATEMAaTUIECKUM aHAIM30M, TaK U C
pelieHreM ypaBHeHHUM M HepaBeHCTB. [Ipu 3Tom Gomblioe BHUMaHUE YAeNnseTcs (GOpMUPOBAHUIO
YMEHHUSI BbIpaXaTh (POpPMyIaMu 3aBHCHMOCTH MEXIY pPa3IUYHBIMUA BEJITUYMHAMH, HCCIEI0BAThH
MOJIy4eHHbIe (PYHKIIMH, CTPOUTH UX rpaduku. Marepuai 3Toi coaepKaTeabHOM JIMHUU HalleJIeH Ha
pa3BUTHE YMEHUW M HABBIKOB, MO3BOJISIOLIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIMYMHAMH B
paznuuHOi (opMe: aHATUTHYECKOH, rpadudeckoil W cioBecHOW. Ero m3ydeHme crocoOCTBYeT
Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOLICHHI0O M KOHKPETH3aIluH,
HCIOJIb30BAHUIO aHATOTHA.

CopnepxarenpHas auHMs «Havana maTemMaTMueckoro aHajin3a» IO3BOJISIET CYIECTBEHHO
pacIIUpUTh KPYr Kak MaTeMaTUYECKUX, TaK U MPUKIATHBIX 33/1a4, JOCTYIHBIX 00y4aloluMcs, TakK
KaK y HUX TMOSBISETCS BO3MOXXHOCTH CTPOUTH TPa(UKH CIOKHBIX (YHKIHA, OMPEACTsTh HX
HauOOJbIINEe U HAMMEHbIIUE 3HAYEHUS, BBIUUCIATH IUIOMAAU (Guryp m oObEMBI Tell, HaXOIUTh
CKOPOCTM M YCKOpPEHMsI mporeccoB. JlaHHas coaeprkaTelibHas JMHUS OTKPHIBAE€T HOBbIE
BO3MOYXHOCTH MOCTPOCHUS MATEeMAaTUYECKUX MOJENel pealbHbIX CUTYallui, MO3BOJIIET HAXOIUTh
HaWIydlllee pEeUIeHUE B MPUKIAAHBIX, B TOM YHUCIIE COLMAJIbHO-3KOHOMHYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAaMH MaTeMaTHYeCKOro aHaju3a CHOCOOCTBYET pa3BUTHIO aOCTPAaKTHOIO,
(OpMabHO-IOTUYECKOTO W KPEaTHMBHOTO MBIIUICHHUS, (OPMUPOBAHHIO YMEHHH pPacro3HaBaTh
MPOSIBIICHUSI 3aKOHOB MAaTeMAaTUKH B HayKe, TEXHHKE U HcKyccTBe. OOyuwaromipecss y3HAIOT O
BBIJIAIOIIUXCSL pe3yibTaTaxX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS MaTEMaTHKH KaK HAyKH, U 00 uX
aBTOpax.

CopnepxarenpbHo-MeToAnYeCKass JTUHUS «MHOXKECTBa U JIOTMKa» BKJIOYAET B CE0s AJIEMEHTHI
TEOpPUU MHOXKECTB W MAaTEMaTH4EeCKOW JIOTUKH. TeopeTHKO-MHOKECTBEHHBIE MPEICTaBICHUS
IIPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTUKU U MpeJylaraloT HauOosiee YHUBEPCAJIbHBIN S3bIK,
OOBEIMHSIOMUNA BCE pa3feNbl MaTeMAaTUKH W €€ TMPUIIOKEHU, OHMU CBSI3BIBAIOT pa3HbIE
MaTeMaTHUYeCKUEe JUCLUUIUIMHBI U HUX MPWIOKEHUS B €JUHOE liefoe. BakHO 1aTh BO3MOXKHOCTh
oOyuarolemMycss TOHHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA SI3IK COBPEMEHHON MaTeMaTWKUd U
WCIIOIB30BaTh €ro JUIsl BRIPAKEHUSI CBOUX MBICIEH. [[pyruM BaKHBIM MPU3HAKOM MaTEMaTHUKH Kak
HAyKH ClIeJlyeT MPU3HATh CBOMCTBEHHYIO €if CTPOrocTh 00OCHOBAHMM U CIIEI0BaHHUE OTIpeIeNEHHBIM
MpaBWJIaM TMOCTPOEHUS JI0KA3aTelIbCTB. 3HAKOMCTBO C 3JEMEHTAMHM MaTeMaTUYECKOM JIOTHKHU
CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIJICHUS OOYYaroLIMXCs, MO3BOJISIET UM CTPOMTH CBOH
paccyX/1eHHsI Ha OCHOBE JIOTMUECKUX MpaBui, (OpMHUPYET HAaBBIKU KPUTHUECKOTO MBIIUIECHUS.

B yuebHOM Kkypce «AnreOpa ¥ Hayala MaTeMaTHYE€CKOT'O aHalu3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJIETMPOBaHNS, KOTOPbIE MPU3BaHbl CIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
MIOCTPOEHHUSI MOJENEH peanbHBbIX CUTYAllMi, UCCIEAOBAHUS ATUX MOJEJIEH C MOMOILBIO anmapara
anreOppl 1 MaTeMaTHYECKOI0 aHalIM3a, MHTEPIPETALUU MTOJIyY€HHBIX pe3yibTaToB. Takue 3aJaHus
BILJIETEHBI B KXKABIHA U3 Pa3AeIOB MPOTrpaMMbl, TOCKOJIBKY BECh MaTepUall yueOHOTo Kypca IMIHUPOKO
WCIIOJIb3YETCs U1l pelleHus] MPUKIaAHbIX 3a1ad. [Ipu pemieHun peanbHBIX MPaKTUYECKUX 3a/1a4y
oOyyaroimiuecsi  pa3BUBAIOT  HAOMIOJATENbHOCTh, YMEHHME  HAaXOJUThb  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIHOJIb30BaTh AaHAJOTUIO, 0000HmIaTh W KOHKPETU3UPOBATH MpoOIeMy.
JlestensHOCTh TO (OPMHUPOBAHUIO HABBIKOB PEIICHUS MNPUKIAAHBIX 3a7ad OpraHu3yercs B
rpolecce U3y4eHus BceX TeM y4eOHOro Kypca «Anredpa U Hadajla MaTeMAaTUYECKOTO aHATTH3ay.

OO01mee 4uClIO YacoB, PEKOMEHOBAHHBIX I M3Y4YeHHs] Y4eOHOTro Kypca «Anredpa u Haudana
MaTeMaTUYeCKOro aHaimsa» — 272 4daca: B 10 kimacce — 136 yacoB (4 gaca B Henento), B 11 kimacce —
136 vacoB (4 yaca B HEZIETIO).

Coaep:xanue o0yuenus B 10 kinacce.

Yucna u evluucnenus.

Pammonanbhpie  uyucna. OOBIKHOBEHHBIE W JI€CATUYHbBIE JApOOH, TIPOLEHTHI, OECKOHEYHBIE
nepuoanueckue aApodu. [IpumeHenune apoOel M MPOLEHTOB Ul PELISHUs MPHUKIAAHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIEH 3HAHUM U pPEaIbHOMN KU3HU.

JlelicTBUTENbHBIE YKclia. PalimoHanbHbIe U UppallMOHaIbHbIC Ynciia. ApupMETUIECKHE OTepaIluu ¢



JNEHUCTBUTENBHBIMH YHCIaMU. MOIYNb ACHCTBUTEIHHOTO YHCIA W €ro cBoiicTBa. [IpuOmmkéHHbIC
BBIUHCIIEHUS], IPaBUIJIa OKPYIJIEHNUS, IPUKKJIKA U OLIEHKA pe3yJIbTaTa BbIUYMCICHUH.

Crenenp ¢ 1enbiM mokaszateneMm. bunom Heiotona. Mcnonbs3oBanue moaxoasiei ¢GopMbl 3amuicu
JNENUCTBUTENBHBIX YACEN ISl PEIICHUs IPAKTUYECKUX 33]1a4 U IPEJICTaBICHNS JaHHBIX.
Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTRA.

CreneHsp ¢ pallMOHAJIbHBIM [TOKA3aTEIEM U €€ CBOWCTBA, CTENIEHD C AEUCTBUTEIbHBIM [1OKA3aTEIEM.
Jlorapudm ymucna. CoiicTBa sorapudma. /lecaTuunble U HaTypalbHbIE JIOTapU(MBI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAaHI'€HC YUCIIOBOIO apryMEeHTa. APKCUHYC, apKKOCUHYC U apKTaHT€HC
YHUCJIOBOI'O apryMEHTA.

Ypasnenus u nepasencmsa.

ToxzaecTBa U TOXAECTBEHHbIE MPeoOpa3oBaHUs. YpaBHEHUE, KOpeHb ypaBHEHHs. PaBHOCHIIbHbBIE
YPaBHEHUS U ypaBHEHUA-CIIEACTBUs. HepaBeHCTBO, pelieHue HEPABEHCTBA.

OcCHOBHbIE METOJABI pEUICHHs] LEJbIX U APOOHO-pAallMOHAIBHBIX YpPaBHEHHH U HEpPaBEHCTB.
MHorowieHsl OT OJHOM MEPEMEHHOM. JleneHrne MHOrowieHa Ha MHOTOYIEH ¢ OCTaTkoM. Teopema
be3y. MHorousens ¢ neasiMu ko3 dunrenramu. Teopema Buera.
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUN, COACPIKAIIMX CTEICHH U KOPHH.
Wppaunonanbuble ypaBHeHHs. OCHOBHBIE METO/bI PEIICHHS UPPALMOHATIBHBIX YPABHEHMUIA.
[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.
[Ipeobpa3oBaHue BbIpax)eHH, COAEPIKALIUX JTOTAPUPMBIL.
Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHHS JIOTapU(PMUUECKUX YPaBHEHHH.
OcHoBHble TpuroHomerpuueckue popmysnsl. [IpeodpasoBaHre TPUTOHOMETPHUUECKHUX BBIPAKEHUH.
Pemrenne TpUroHOMETpUYECKUX YPAaBHEHHM.
Pewrenue cucreM nMMHENHHBIX YpaBHEHUN. MaTpuiia CUCTEMBI JIMHEHHBIX ypaBHEHUI. OnpeeauTeNb
MaTpULbl 2X2, ero reOMeTPUUYECKUN CMBICT U CBOMCTBA, BHIYUCICHUE €0 3HAYEHMSI, IPUMEHEHHE
ONpENEIUTENs U1 pEUICHUsT CUCTEMbl JIMHEWHBIX ypaBHEHMU. PenieHue nmpukiagHbIX 3aaad ¢
IIOMOILBI0 CHUCTEMBI JIMHEWHBIX ypaBHEHMH. lcciienoBaHne MOCTPOCHHOM MOJEIM C IOMOILBIO
MaTpull U ONPEICIUTEINEH.

[locTpoeHne MareMaTH4ECKUX MOJENIEH pealbHOM CUTyallUM C TIOMOLIBIO YPaBHEHHU W
HepaBeHCTB. [IpuMeHeHre ypaBHEHMI M HEPABEHCTB K PEIIEHUI0 MAaTeMaTUYECKHUX 3a1ad U 3aaad
13 pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKHU3HH.

Dynxkyuu u epaguxu.

OyHKuMs, cnocodsl 3amaHus (yHKuuu. B3aumHo oOparnble QyHkumu. Kommosunmst (yHKIuM.
I'padux GpyHkumu. DnemMeHTapHble TpeoOpa3oBaHus rpadukoB GyHKINH.

Ob6nacth ompeaeneHUss M MHOXKeCTBO 3HaueHM @ynkumu. Hymm ¢ysakmuun. Ilpomexyrku
3HaKonocTosHCTBA. UETHble M Heu€THble (QyHkuuu. Ilepmoguueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMH. MakcumMyMmbl U MUHUMYyMbl (pyHkuuu. HauGosbinee u HanMmeHblliee
3Ha4eHUs QYHKLIHUU HAa IPOMEKYTKE.

JluneiiHnas, KBaJpaTuuHas | JAPOOHO-TMHEHHAas (YHKIUU. DJIEMEHTApHOE WCCIEIOBAaHUE U
MIOCTPOEHHE UX IpaUKOB.

Crenennas ¢yHKIMS ¢ HATypalIbHBIM U LIETBIM Moka3aTenem. E€ cBoiicTtBa u rpaduk. CBolicTBa u
rpaduK KOpHS n-Oi CTENEHH KakK (PYHKIIUH 0OpaTHOM CTENEeHU C HATYPaJIbHBIM ITOKa3aTelIeM.
[lokazarenbHast u JjorapupmMuyeckas QYHKIMH, WX CcBoWcTBa M rpaduku. Mcnomp3oBaHue
rpaduKoB (PYHKIUI U1 peleHns: ypaBHEHUH.

TpuroHnomerpuyeckasi OKpPYXHOCTb, OIpe/eieHHe TPUTOHOMETPHUUECKUX (QYHKIMI YHCIOBOTO
apryMeHTa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pealbHBIX IIpoleccax M sBiIeHHAX. [paduku peasbHBIX
3aBUCUMOCTEHN.
Hauana mamemamuyeckozo ananusa.

[TocnenoBarenbHOCTH, CHOCOOBI  3aJaHUsl  MOCeNOBaTelIbHOCTEH. MeToax MaremMaTHyecKon
WHIYKIAA. MOHOTOHHBIE M OTpaHUYEHHBIC ITOCIIEIOBATEIbHOCTH. VICTOpUS BO3HUKHOBEHHUS
MaTeMaTHYECKOro aHaJIN3a Kak aHaIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas M TeoMeTpUyecKas Mporpeccuu. beckoHeuHo yObIBaromass reoMeTpuyeckas
mporpeccusi. CymMma OECKOHEYHO YOBIBAaIOIIEH TeoMeTpudeckol mporpeccun. JIMHEHHBIM U
SKCIMOHEHIHAIBHBIN pocT. Yucno e. @opMyiia CIOXKHBIX MPOLEHTOB. Vcnonbs30BaHue nporpeccuu



JUIS PELLIEHUs PeaJbHBIX 3a7ad IPUKIaJHOTO XapaKTepa.

HenpepbiBHble QyHKIMUM M HUX cBoiicTBa. Touku paspbiBa. ACHMNOTOTH TpaduKoOB (HYHKIMH.
CroiicTBa (PyHKIIMH HEMPEpPBIBHBIX Ha OTpe3ke. MeToj HMHTEpPBAJIOB I PEIICHUS HEPaBEHCTB.
[TpumMeHeHne CBOWCTB HENIPEPBIBHBIX (DYHKLUHN IS peIICHHs 3a/1a4.

[lepBas u BTOpas npousBoAHsle GyHKUU. OnpeneneHue, reoMeTpuIeckuil 1 PU3NYECKUIl CMBICI
MIPOM3BOIHON. Y paBHEHHE KacaTeIbHOMN K TpaduKy G yHKITHH.

[IpousBonubie 3neMeHTapHBIX (yHKUMA. [IpomsBogHas CyMMbl, HpPOU3BENEHUS, YAaCTHOTO U
KOMITO3ULIUH (PYHKITHIA.

Mmnooicecmsa u nocuxa.

MHOXeCTBO, ONEpaly HaJl MHOXECTBaMHM U UX cBoMcTBa. Jluarpammel Diinepa—BenHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJjs ONUCAaHUs pPEalbHBbIX IPOLIECCOB H
SBJICHUIA, TIPU PEIICHUH 33]1a4 U3 APYTHX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYeCKOro OOBEKTa, CIEACTBHE, J0Ka3aTeNbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

Copnepxanue o0yuenus B 11 kiaacce.
Yucna u evruucnenus.
Hatypanbuble u nensie uncna. [IpuMeHeHne NpuU3HAKOB JEIMMOCTH LIEIbIX YUCEN, HauOONbIINN
obmuii nemutens (mamee — HOJl) m Hammenbiee obmiee kpatHoe (manee -HOK), ocraTkoB 1o
MO0, anroput™a EBkiuaa uist perieHys 3a1ad B LIEJIbIX Ynciax.
KomnnekcHble uncna. Anrebpandeckas M TPUTOHOMETpHUYECKass (OPMbI 3alHMCHU KOMILJIEKCHOTO
gyrcaa. ApuMeTHYecKne Oomepalrd C KOMIUIEKCHBIMH duciaMu. M300pakeHre KOMIUIEKCHBIX
4ucesl Ha KOOpAMHATHOU miockocTu. dopmyna Myaspa. KopHu n-oil CTeleHH U3 KOMILIEKCHOTO
yrcia. [IpuMeHeHne KOMITJIEKCHBIX YHCeN IS peleHns (GU3NIECKUX U TEOMETPHUECKUX 3a/1ad.
Ypaenenus u nepagencmaa.
Cucrema M COBOKYIHOCTb YpPaBHEHMM M HEpaBEHCTB. PaBHOCHIIbBHBIE CUCTEMBI U CHCTEMBbI-
cieCTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.
OT100p KOpHEW TPUTOHOMETPUUECKUX YPABHEHHI C IOMOIIBI0 TPUTOHOMETPUIECKON OKPY>KHOCTH.
Pemennie TpUroHOMETPUUECKUX HEPABEHCTB.
OCHOBHBIE METO/BI PELIEHUS TTOKA3aTENIbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.
OCHOBHBIE METOBI PELIEHNUS UPPALMOHATIBHBIX HEPABEHCTB.
OCHOBHBIE METO/bI PEIIEHHUS CHUCTEM M COBOKYIHOCTEH pAalMOHAIbHBIX, HPPAlMOHAIbHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.
VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TApaMETPAMHU.
[IpumeHeHNne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHHUIO MAaTEMAaTHMUYECKHX 3a/Jad U 3a7ad W3
pa3aMyYHbIX 00JacTel HayKH U peasIbHOM JKU3HU, MHTEPIIPETALMS TOTYYEHHBIX PE3yJIbTaTOB.
Dynxyuu u epaguxu.
I'padpuk xommnosunuu ¢yHkiuil. ['eomerpuueckue o0Opa3bl YpaBHEHMM U HEpPAaBEHCTB Ha
KOOPJAMHATHOM TIOCKOCTH.
Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rPaUKH.
I'paduueckue MeTO bl pellieHus ypaBHEHUN U HepaBeHCTB. [ padudeckre METOAbI pelieHus 3a/1ad ¢
napaMeTpami.
Hcnonb3oBanue rpadukoB (QyHKIUH UIs UCCIEIOBaHMUS NPOIECCOB M 3aBUCHUMOCTEH, KOTOpBIE
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYrUX yUeOHBIX IPEIMETOB U PEATbHOU KU3HU.
Hauana mamemamuueckozo ananusa.
[IpumeHeHne NPOM3BOAHON K UCCIENOBAHUIO (YHKIUH Ha MOHOTOHHOCTh M 3KCTPEMYMBI.
HaxoxxaeHre HanOobIIero ¥ HAMMEHbIIET0 3HAYeHUH HeTIPephIBHOM (PYHKIIUHM Ha OTpE3Ke.
[IpumeHeHne MPOU3BOIHON NIl HAXOXKJIEHUS! HAWIYYIIEro peleHUs] B MPUKIAIHBIX 3aadax, JJs
OTIpeJIeNIEHUs] CKOPOCTH U YCKOPEHHS MpolLiecca, 331aHHOro (GopMyIol WK TpapuKOM.
[lepBoobOpazHas, OCHOBHOE CBOMCTBO mMepBooOpa3HbIX. [lepBooOpas3Hble AIeMEHTapHBIX (YHKIIHA.
[IpaBuia HaXx0XJIEHHSI IEPBOOOPA3HBIX.
HNuterpan. ['eomeTpuyeckuii CMBICT HWHTErpayia. BeraucieHue omnpefenéHHOro HMHTErpajia Io
¢dopmyne Hetorona—Jleitbnuna.
[IpuMeHeHue uHTErpana i HaX0XIECHHs IUIOIAAeH IIOCKUX GUryp U 00BEMOB reOMETPUYECKUX



Tel.
[Tpumeps! pemenuii uddepeHanbHbIX ypaBHEeHHH. MaTemaTuyeckoe MOJIeTUPOBaHUE PeaTbHbBIX
MPOIIECCOB C MOMOIIIBIO TU(DPEepeHIIMATBHBIX YPaBHEHUM.

Ilnanupyemvie npeomemmusvie pe3yibmamol 0C60CHUA (hedepanbHoll padoyeil npozpammeol
YueoHnoz2o Kypca «Anzebpa u Havana MamemMamuieckozo aHaau3a» Ha y2ayoaéHHOM YyPOoeHe HA
YPOoeHe cpeoHezo odueco 00pazoeanus.

K konuy ooyuenusa e 10 knacce odyuarwwuiica nojyyum ciedyrwujue npeomenHule
pe3yiomamsl NO OMOETbHLIM MeMam (heodepanvHoll padoyeii npozcpammsvl yueOH020 Kypca
«Anzebpa u nauana mamemamuuecKko20 AHATUIAN:

Yucna u evruucnenus:

CBOOOJHO OIEPUPOBATH MOHATUSMU: PAIMOHAILHOE YUCIO, OECKOHEUHas mepuoanyeckas Ipoos,
MIPOLIEHTHI, UPPALIMOHATIBHOE YHCIIO, MHOYKECTBA PAIlMOHATIBHBIX U IEHCTBUTENBHBIX YHCEN, MOIYJIb
JIEHCTBUTEIILHOTO YHCIIA;

MPUMEHSTHh APOOU M MPOLEHTHI AJIsl pElICHUs MPUKIIATHBIX 3a/1ad U3 PA3JIMYHBIX OTpacield 3HaHUN
U peaJbHOU KU3HU;

MPUMEHITh TPUOMMKEHHBIE BBIYUCIICHUS, MIPaBUIa OKPYIJIEHUS, IPUKUAKY U OLIEHKY pe3yjbTara
BBIYHCIICHHI;

cBOOOJHO OMEpPUPOBATh MOHATHEM: CTEMEHb C IIENBIM MOKAa3aTeleM, MCIOIb30BaTh MOAXOISIIYIO
dbopMy 3amucu JEHCTBUTEIBHBIX YHCEN IS PEIICHUsS IMPAKTUYCCKUX 3aJad W IPEICTaBICHUS
JTAaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYPAJIbHOHN CTEIICHU;

cBOOO/IHO ONEPUPOBATH MOHATHUEM: CTEIIEHb C PAIMOHAIBHBIM MOKa3aTelNeM;

CBOOOJTHO OIEPUPOBATH MOHATHSAMU: JIOTapru(M YHCIIa, TECATUIHBIC H HATypaIbHBIC JIOTAPU(PMBI,
cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC YHCIIOBOTO apTyMEHTA,
OTEPUPOBATH MOHATUSIMU: APKCHUHYC, APKKOCUHYC U apKTAHTCHC YUCIOBOTO apryMEHTa.

Vpaenenus u nepagencmaa:

CBOOOJIHO OIEPUPOBATH TMOHATUSIMH: TOXICCTBO, YpaBHEHUE, HEPABEHCTBO, PaBHOCHIIHHBIC
YpaBHEHUS U YPABHEHUS-CIIE/ICTBHS], PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHATh PA3JMYHbIE METOABl PEUICHUS PAllMOHAIBHBIX M JPOOHO-pAIlMOHATBHBIX YpaBHEHUH,
MIPUMEHATHh METOJ] UHTEPBAJIOB ISl pELLIEHUSI HEPABEHCTB;

CBOOOJTHO OMEPHUPOBATH MOHITHUSIMHU: MHOTOWIEH OT OJHOM NMEPEMEHHOW, MHOTOWIEH C IEIBIMU
kodhdullMeHTaMl, KOPHU MHOTOYJICHa, MPUMEHSTH JelIeHHEe MHOTOYJIeHa Ha MHOTOWIEH C
ocTaTKoM, TeopeMy be3y u teopemy Buera mais penienus 3aaay;

CBOOOZHO OMEpUPOBATh MOHATUSAMU: CHCTEMa IMHEHHBIX ypaBHEHUH, MaTpHIA, OMpPEIEIUTENh
MaTpuIlbl 2 X 2 ¥ €ro TEOMETPUUYECKUIM CMBICII, UCIOJIb30BaTh CBOMCTBA OMpENeNuTeNs 2 X 2 it
BBIYMCIICHUS] €r0 3HAYEHUs, NPHUMEHSTh OINPEACIUTENN IS PEHIeHUS CUCTEMBbl JIMHEHHBIX
ypaBHEHUN, MOJEIHPOBATH peajlbHbIE CUTYallUM C TOMOIIBIO CUCTEMBI JIMHEWHBIX YpaBHEHH,
HCCIEA0BaTh MOCTPOECHHBIE MOJENHM C MOMOUIBI0O MATPHI] U ONpEAENUTENeH, UHTEPIPETUPOBATD
MTOJIYYEHHBIN pe3ysbTarT;

HCIOJIb30BaTh CBOMCTBA MEHCTBUI ¢ KOPHSIMHU JIJIs MpeoOpa30oBaHUs BBIPAXKECHUN;

BBITIOJTHATE TPEOOPa30BaHUSI YHCIIOBBIX BBIPAKEHUH, COJCPKAIIUX CTEMEHH C paliOHAIbHBIM
MOKa3aTeNeM;

UCIOJIb30BaTh CBOMCTBA Jorapu(moB i peoOdpa3oBaHus Jorapu(PpMUUECKUX BbIpaKEHHUI;
CBOOOJHO OMEpPUPOBaTh TMOHATUSMHU: HUpPpAIMOHATbHBIC, TOKa3aTelbHbIE U JOrapudMUUYECKUE
yYpaBHEHUS, HAXOJWTh HX PEIICHUS C TMOMOIIBI0 PaBHOCWIBHBIX TEPEXOJ0B HIN OCYIIECTBIISS
MIPOBEPKY KOPHEN;

MIPUMEHATHh OCHOBHBIE TPUTOHOMETPpHUECKHE (HOPMYJIBI 715l TPe0Opa30OBaHUS TPUTOHOMETPHUIECKUX
BBIPAKCHU;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, MPUMEHITh HEOOXOIMMBIC
(hOpMyIIBI 1S pEIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUI;

MOJIETIUPOBATh pealbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHMS, YpaBHEHUS,
HEpPaBEHCTBA IO YCIOBHMIO 3aJaud, MCCIEIOBAaTh IOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
ammapara aareOphbl.
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Dynkyuu u epaguxu:

CBOOOJHO ONEpHUPOBATH MOHATHAMU: (DYHKIHMS, CIOCOOBI 3afaHus (YHKIMHU, B3AaUMHO OOpaTHBIE
dbyHKIMH, KOMTIO3UIIUS (YHKIIUN, rpaduK HYHKIIUH, BBIMOIHATH 3JIEMEHTApHBIC TTPeoOpa3oBaHUs
rpaduKoB (PyHKITHIA;

CBOOOJHO OIEPUPOBATH MOHATUAMHU: OOJIACTH ONPENEICHUS M MHOXKECTBO 3HAueHWH (yHKLHH,
HYIH (QYHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBaTh NOHATHAMM: YETHBIE W HEUYETHBbIE (DYHKIUM, MEepHOAMUYECKUE (YHKIHNH,
MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMbl M MHUHHUMYMBl (YHKLIWH, HauOosblIee U
HauMEHblIee 3HaYeHue QyHKIUHN Ha IPOMEXKYTKE;

CBOOOJHO ONEPHUPOBATH MOHATHAMU: CTETIEHHAss (DYHKIHS C HATYPAJIbHBIM U IIEJBIM ITOKa3aTeleM,
rpaduK CTENEHHOM (YHKLUHU C HATYpaJIbHBIM U LIEJIBIM ITOKa3aTesIeM, rpauK KOPHs N-0i CTENEeHU
Kak (pyHKIMH 00OpaTHOM CTETIEHU C HATYPAJIbHBIM ITOKa3aTeleM;

OIIEpUPOBATH MOHATUSAMU: JHMHEHHas, KBaJpaTU4YHas U ApOOHO-TMHEWHHass (PYHKIMH, BBIIOIHATH
3JIEMEHTAPHOE MCCIIEJOBAHUE U TOCTPOCHHUE UX TPaHKOB;

CBOOOJHO ONEpPUPOBATh MOHATUAMU: IIOKa3aTeabHas U Jorapupmuueckas GyHKINHU, X CBOMCTBA U
rpad UKy, UCIIOIB30BATh UX TPApHKH [T PEIICHUS yPaBHEHU;

CBOOOJHO  ONEpUpOBaTh  IMOHATHSAMU: TPUTOHOMETPHYECKAass  OKPY)KHOCTb,  OIpe/eeHue
TPUTOHOMETPHUECKUX (DYHKIIUH YHUCIOBOTO apryMEHTa;

UCNOJb30BaTh Ipaduku (QyHKIMHA AJS MCCIEJOBAaHUS MPOLECCOB M 3aBUCUMOCTEH NMpH peLIeHUU
3aad U3 JPYruxX y4eOHBIX MPEIMETOB U PealIbHOM >KW3HHU, BBIpaXaTh (POPMYyJIaMU 3aBHCHMOCTH
MEX]y BETMYMHAMU;

Hauana mamemamuueckozo ananusa:

CBOOOJHO ONEPHPOBATh NOHATUAMM: apupMeTHIecKas u reoMeTpuyeckas nporpeccusi, 0eCKOHEUYHO
yOBbIBaroImas reoMeTpuyueckasi Mporpeccus, JHMHEHHBIH W SKCIOHEHIMAIbHBIA pocT, (opmyna
CJIO’KHBIX IPOLIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE;

MCIIOJIb30BATh MPOTPECCHH [T PEIICHHUS PEaTbHBIX 3a7au MPUKIATHOTO XapaKTepa;

CBOOOHO OIIepUPOBAThH MOHATUSAMMU: [10CJIe/I0BATENbHOCTb, crocoOsbl 3aJJaHus
MOCTIeIOBATEIBHOCTEH, MOHOTOHHBIE UM OTPAHWYEHHBIC IOCIEIOBATEIHLHOCTH, MOHMMATh OCHOBBI
3apOXK/IEHUS] MaTEMaTHYEeCKOTr0 aHajIn3a KaK aHaiuu3a O€CKOHEYHO MaJlbIX;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: HENpPEpPhIBHbIE (YHKIUHU, TOUKH pa3pbiBa rpaduka QpyHKINH,
aCUMIITOTHI Irpaduka GyHKINY;

CBOOOJHO OTIEPHPOBATh MOHATHEM: (DYHKIMS, HENpephIBHAs Ha OTpe3Ke, MPUMEHSATh CBOWCTBA
HeNpepbIBHBIX (DYHKIMIA 1151 peleHus 3a1ay;

CBOOOJHO OIEPUPOBATH MOHSTHUSMH: IEpBas U BTOpas MPOU3BOAHBIE (DYHKIIMH, KacaTelbHas K
rpaduky G yHKIUH;

BBIUUCIISATH TIPOU3BOJIHBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO W KOMITO3UINH IBYX (DYHKIHIA, 3HATH
MIPOU3BO/IHBIE SJIEMEHTAPHBIX (PYHKILUH;

HCII0JIb30BaTh T€OMETPUUYECKUN U PU3NYECKUIT CMBICI TPOU3BOIHOM [Tl peIIeHUs 3a]1a4.
Mnoocecmsa u nocuxa.

CBOOOJTHO OTIEPHPOBATH MOHATHSIMHU: MHOXECTBO, OTIEPAIINN HaJl MHO)KECTBAMH;

UCIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Juis ONHCAHUS peajbHBIX IPOLECCOB U
SIBIICHH, TIPY PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX TPEIMETOB;

CBOOOJHO OIEPUPOBATH IMOHATUAMU: OIpEIeNieHHe, TeopeMa, ypaBHEHHME-CIEJCTBHE, CBOICTBO
MaTeMaTHIeCKOT0 00BEKTa, J0KAa3aTeIbCTBO, PABHOCHIILHBIC YPAaBHEHUS H HEPABEHCTBA.

K konuy oobyuenusn 6 11 Kknacce ooOyuarowuiica noayyum cieoyroujue npeomenHole
pe3yibmampl N0 OMOENbHLIM memam pedepanvhoil padoueii npozpammvl y4edHo20 Kypca
«Anzebpa u nauana mamemamuiecKko20 AHAIUIAN):

Yucna u evruucnenus:

CBOOO/IHO ONEPHUPOBATH TMOHATHSAMHU: HATYPAJIbHOE W IIEJIOC YHCIIO0, MHOXECTBA HATYPAJbHBIX M
IENBIX YHWCEN, WCIONB30BaTh Npu3Haku aenumoctu uenbix uucen, HOJ u HOK nHaTtypanbHbIX
qucen JJIs peleHus 3a1a4, IPUMEHATh alnroput™ EBkinna;

CBOOOJHO OMEpUPOBATh IMOHSATHEM OCTaTKa IO MOJYJIO, 3alHChIBATh HATypalbHBIE YKCIA B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;
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CBOOOJHO OMEpPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMILIEKCHBIX YHCEl,
MPENICTaBIATh KOMIUIEKCHBIE YHCIIA B allreOpandeckoil U TPUTOHOMETPHUECKOH (hopMe, BBITIOTHSATh
apru(MeTHYECKUE OTIepaIliK C HUIMHU B U300pakaTh Ha KOOPIMHATHOM TIIOCKOCTH.

Vpasnenus u nepasencmaa:

CBOOOJTHO OIIEPUPOBATH MMOHITHUSMHU: HPPAMUOHAIBHBIC, ITOKA3aTeNIbHbIE M JIOrapU(PMHUECKUC
HEPAaBEHCTBA, HAXOIUTh UX PEUICHHS C TOMOIILI0 PABHOCHIIHHBIX IIEPEXO/I0B;

OCYIIECTBIISITH OTOOP KOPHEH MPH PEIICHHH TPUTOHOMETPUIECKOTO YPABHEHUS;

CBOOO/IHO OTEPUPOBATH MOHSATHEM TPUTOHOMETPUUICCKOE HEPABEHCTBO, MPUMEHITh HEOOXOIMMBIE
(bopMyIIBI TS pEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABCHCTB;

CBOOOJHO OIEPUPOBATh TMOHSATHSMHU: CHCTEMa M COBOKYIIHOCTh YpPaBHCHHMI W HEPaBEHCTB,
PaBHOCHIIBHBIC CHCTEMBI M CHUCTEMBI-CIIC/ICTBUS, HAXOAUTh PEIICHUS CHCTEMBI M COBOKYITHOCTEH
paIMoOHAaIBHBIX, UPPALMOHABHBIX, TTOKA3aTENbHBIX U JIOTAPU(PMUICCKIX YPAaBHEHUH U HEPABEHCTB;
pemarh  panUoOHANbHBIC,  UPPAIMOHAIBHBIC,  IOKa3aTelbHbIC,  JIoTapupMUYecKHe U
TPUTOHOMETPHUYSCKUE YPABHEHUS M HEPABEHCTBA, COACPKAIINE MOYIIN U TTapaMETPHI;

MPUMEHSTh TpaQHUUECKUe METOIbI JUIS PEIICHUS ypaBHCHWW W HEPAaBEHCTB, a TaKXKe 3aaad C
napameTpamu;

MOJICJIMPOBaTh peajibHbIE CUTYAllMM Ha SI3bIKE alreOpbl, COCTABJIATH BBIPAKCHHS, YPaBHEHUS,
HEPABCHCTBA W HMX CHCTEMbI 110 YCIIOBUIO 33Ja4d, WCCIEAOBATh IIOCTPOCHHBIC MOJIEIH C
UCIIOJIb30BAHUEM allllapaTa ajareOpbl, HHTEPIPETUPOBATH IMOJYUYCHHBIN pE3yIIbTar.

Dynxyuu u epagpuxu.

CTpOUTH TpaUKH KOMIIO3UIMK (YHKIMKA C MOMOIIBIO 3JIEMEHTAPHOTO WCCIIEJOBAHMS U CBOWCTB
KOMITO3UINH IBYX (DYHKIIU;

CTPOUTH TeOMETpHUYECKHE 00pa3bl YPaBHEHUH M HEPABEHCTB HA KOOPIUHATHOM IJIOCKOCTH;
CBOOOJIHO ONEPUPOBATH MOHATHSAMU: TPa(QUKH TPUTOHOMETPHUSCKUX (PYHKIIHIA,

MPUMEHTh DYHKIMH JUI MOJICTTUPOBAHMS U UCCIICIOBAHUS PEATBbHBIX TPOILIECCOB.
Hauana mamemamuueckozo ananusa:

UCIIOJIb30BATh TPOU3BOIHYIO JIJISl HCCIICIOBAHUS (PYHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBHI,
HaXOJUTh HAUOOJIbIIICE U HAUMEHBIIICE 3HAYCHUS (PYHKIIMHA HEMTPEPHIBHOW HAa OTPE3KE;
MCIOJIb30BaTh MPOU3BOIHYIO JJI HAXOXKIEHHUS HAWIYYIIETro PEeIIeHUs B IPUKIATHBIX, B TOM YHCIIE
COIMATTbHO-)KOHOMHUYECKUX, 3aJadax, IS OINpPeAeNiCHUS CKOPOCTH W YCKOPEHHS IpoIriecca,
3a1laHHOTO POpMYIION MK rpaduKom;

CBOOOJHO OIEPUPOBATH TOHATHUSMH: IEPBOOOpA3HAs, OMNPEICIICHHBI WHTErpaj, HaXOIUTh
MepBOOOpa3HbIE DJIEMEHTApHBIX (GYHKIMH W BBUUCIATH HHTerpan mo ¢opmyne HproToHa—
JleiiOHuma;

HaXOJUTh IIOMAAH MIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIIBIO0 HHTETpala;

WMETh TPEJCTABJICHHE O MaTeMaTHYeCKOM MOJICTUPOBAHUU HAa TMPUMEPE COCTABICHUS
nuddepeHInaTbHbIX YpaBHEHHUI;

peniaTh MPUKIAIHBIC 32/1a49H, B TOM YHCJIE COIUATBHO-IKOHOMUYECKOTO U (PU3UIECKOTro XapakTepa,
CpeICTBaMHU MaTeMaTUYECKOTO aHaIH3a.

Pabouasi nporpamma yue6Horo kypca «I'eomerpusi».

IHosicuuTebHAA 3aNKMCKA.

['eomeTpus sSBiIETCS OJHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHEro 00Imero o0pa3oBaHus, TaK
Kak 00ecreuynBaeT BO3MOXKHOCTb M3yUEHHs TUCIMILIMH €CTECTBEHHO-HAYYHOH HAINpaBIE€HHOCTH U
MPEeIMETOB TyMaHUTAapHOTO mukia. Jlormdeckoe MeIIuIeHHe, (HOpMUpYEMOe TpH H3yYCHHU
00y4aromuMHUCs MOHATUIHBIX OCHOB T€OMETPHUM, NPH J0KA3aTEIbCTBE TEOPEM U IOCTPOECHUH
HETMOYKH JIOTUYECKUX YTBEPKICHUN MPH PEIICHUH TeOMETPUYECKHUX 3a]ad, YMEHUE BBIIBUTATH U
OIpOBEpraTh TUIOTE3bl HEMOCPEJCTBEHHO HCIIOJIB3YIOTCS HpPHM PEHICeHWH 3a]ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTH (PM3MUECKUX 3aj1ad.

Llens ocBOeHUs mporpamMmMbl yueOHoro Kypca «I'eomeTpusi» Ha yriayOoJE€HHOM ypOBHE — pa3BUTHE
VHIUBUIyaIBHBIX CIIOCOOHOCTEH OOyJaroUnIuXcsi MPH M3YYCHHH T'€OMETPUH, KaK COCTaBIISIOUICH
npeaMeTHoi obmactn «Martematuka u  HH(opMaTHKay uepe3 oOecredeHHe BO3MOKHOCTH
NpUOOPETEHUS] M HCIIONB30BaHUS Ooiee TIIyOOKMX TEOMETPHYECKMX 3HAHHH U JICHCTBUM,
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creuu(UIHBIX TE€OMETPHH, U HEOOXOMUMBIX Ui YCIEIIHOro NMpo(ecCHOHAIBHOr0 00pa3oBaHus,
CBSI3aHHOT'O C HCIOJIb30BAHUEM MAaTEMaTHKH.

[TpropuTeTHBIMM 3aJa4aMu Kypca I'€OMETpUM Ha YIIyOJIEHHOM YPOBHE, PACIIUpPSIOIIUMHU U
YCUJIMBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:
pacliMpeHue MpeACTaBICHUs O IeOMETPUM KaK 4YacTH MHPOBOM KyJIbTYpbl U (OpMHpOBaHHE
OCO3HAaHUs B3aMMOCBSA3H F€OMETPHUH C OKPYKAIOIIUM MUPOM;
dbopMHpOBaHHE TPEACTABIECHUS O IPOCTPAHCTBEHHBIX (Urypax Kak O  BaKHEHIIHMX
MaTEMaTHYECKUX MOJIENSIX, NO3BOJIAIOIIMX OINUCHIBATH U U3Y4aTh Pa3HbIE SIBICHUS OKPYKAIOLIETO
MUpa, 3HaHWE NOHATHHHOrO anmnapaTta o paszaeny «CrepeoMeTpus» ydeOHOro Kypca reOMEeTpUH;
¢dbopMHupoBaHHE YMEHHS BJIAJETh OCHOBHBIMH IMOHATHSMH O MPOCTPAHCTBEHHBIX (DUTYpax U HX
OCHOBHBIMM CBOICTBaMH, 3HaHHE TEOPEM, OPMYJI U YMEHUE UX IPUMEHSTh, YMEHHs TOKa3bIBaTh
TEOpPEMBI U HaXOAUTh HECTAHAAPTHBIE CIIOCOOBI pELIEHMS 3a/1a4;

(dbopMHpOBaHHE YMEHUS PACIO3HABATH HA YepTEXkax, MOJENIAX U B PEalbHOM MUPE MHOTOTPAHHUKU
U TeJla BpallleHus, KOHCTPYHPOBATh FEOMETPUUECKUE MOJIENIH;

(dbopMHpOBaHHE TIOHUMAHUSA BO3MOXHOCTH AKCHOMATHYECKOTO0 IOCTPOEHHS] MaTeMaTH4EeCKHUX
TeopHii, POPMHUPOBAHNE TIOHUMAHUS POJIM AKCHOMATHUKH MTPU IPOBEICHUH PACCYKICHUN;
(dbopMHpoBaHHE YMEHHs BIaJIeTh METOJAaMH JJOKA3aTeIbCTB U AJTOPUTMOB PELICHUS, YMEHHS HUX
IIPUMEHSITh, IPOBOJAUTH J1I0KA3aTEIbHbIE PACCYKICHUS B XOJI€ PEIICHUSI CTEPEOMETPUUECKUX 3a/1a4
U 3aJa4 C NPAKTUYECKUM CcoJepKaHHeM, (opMHUpOBaHME NPEACTABICHUS O HEOOXOAMMOCTHU
JI0Ka3aTeNbCTB NMPH OOOCHOBAHWM MAaTEMAaTHYECKUX YTBEPKACHWH W POJIM aKCHOMATHKH B
IIPOBE/ICHUU JIeAYKTUBHBIX PacCyKICHU;

pa3BUTHE U COBEPUICHCTBOBAHNWE MHTEJUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN O0yJarommxcs,
MI03HABATEIbHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS, HHTEpeca K
W3Y4YEHUIO T€OMETPUH;

¢dopmupoBanue (QyHKIIMOHAIBLHON I'PaMOTHOCTH, PEJIEBAHTHOM I'€OMETPUM: YMEHMs paclio3HaBaTh
MPOSIBJICHUSI TE€OMETPHUYECKUX HOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUssX W TPU H3YYEHUH JPYruX Y4YeOHBIX MPEIMETOB, MPOSABIECHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJEIUPOBAHUS PEATbHBIX CUTYallUH, UCCIEAOBAHUS NOCTPOECHHBIX MOJIENEH,
MHTEPIpPETalUU MOTYYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMHU COJEpKaTEIbHBIMU JIMHUSAMU y4yeOHoro kypca «['eomerpusi» B 10-11 kmaccax
aBistoTcs: «[IpsiMble M TIJIOCKOCTH B IMPOCTPaHCTBe», «MHororpaHHuku», «Tema BparieHus»,
«BeKTOpbI 1 KOOPAWHATHI B POCTPAHCTBEY, «J|BIIKEHHS B TPOCTPAHCTBE.

ChopmynupoBannoe B PI'OC COO TpeOoBaHHE «yMETh ONEPUPOBATH MOHATHAMMY,
peNeBaHTHBIX T€OMETPHUH Ha yriay0ia€HHOM ypoBHE 00yuenus B 10—11 kimaccax, OTHOCUTCSI KO BCEM
COZiepKaTeNIbHbIM ~ JIMHUSAM ~ y4eOHOro Kypca, a (opMuUpOBaHHE JIOTMYECKUX  yMEHHt
pacnpezensercss He TOJbKO M0 coAep KaTeIbHbIM JIMHUSM, HO U 10 rojgam odydenus. Conepikanue
00pa3oBaHMs, COOTBETCTBYIOILEE MPEIMETHBIM pe3yinbTaTaM ocBoeHHMs PDenepanbHOil paloueit
MIPOrpaMMBbl, paclpeAeN€HHBIM 10 rojilaM o0y4eHus, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPHHLMIHAIBLHBIM BOIIpOcaM oOydvaromuecs: oOpalajiuch HEOJHOKPAaTHO, YTO
MO3BOJISIET OPraHU30BaTh OBJIa/IEHNE T€OMETPUUYECKUMHU MOHITUSMH U HaBbIKaMU MOCIIE10BATEIbHO
U TOCTYMAaTeNbHO, C COOJIIOJICHMEM IMPHUHLUIA MPEEeMCTBEHHOCTH, a HOBBIE 3HAHHS BKJIIOYATh B
OOUIYI0 CHUCTEMY TE€OMETPUYECKUX MpPEICTaBICHUM OOydaroluxcs, paciuupsisi U yriuyonss e€,
00pa3ys MpOYHbIE MHO>KECTBEHHBIE CBSA3H.

[lepexon K M3y4EHHIO T€OMETPUH HA YTIyOIEHHOM YPOBHE [1O3BOJISIET:
co3laTh  ycnoBus g guddepeHIMandud  o0y4deHMs, IOCTPOEHHUS  WHIMBUAYaTbHBIX
o0pa3oBaTeNbHbIX MPOrpaMM, OOECIeUnTh YIITyOJIEHHOE U3yYyeHHEe TeOMETPUHU KaK COCTaBIISIIOIIEH
yueOHoro npenmera «MaTemMaTukay;

MOATOTOBUTH OOYUaIOIUXCsl K MPOAODKEHNI0 U3YYEHHs] MaTEeMAaTUKKU ¢ Y4€TOM BbIOOpa Oyayniei
npodeccun, odecreurnBas IPeeMCTBEHHOCTh MKy O0IIUM U MPO(hecCHOHATBHBIM 00pa30BaHHEM.

OO6miee 4McIO YacoB, PEKOMEHJIOBAaHHBIX JJIsi M3ydeHus ydeOHoro kypca «['eomerpus» Ha
yriryoienHom yposre — 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Hepemo), B 11 kmacce — 102
yaca (3 yaca B HE/IEIIIO).

Conep:xanue o0yuenusi B 10 kiacce.
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Lpsamvle u niockocmu 6 npocmpancmee.

OcHOBHBIE TOHATHS cTepeoMeTpud. Touka, mpsMasi, IIOCKOCTb, HpocTpaHcTBO. Ilonarue 00
aKCHOMAaTHYECKOM IIOCTPOECHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIECICTBUS U3 HUX.
B3anMHOe pacnosiokeHue IMpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, MapaJUIC/IbHBIE H
cKpemuBamomuecs npsamsele. [IpusHaku ckpeniuBarommxcs npsmsix. [lapamiensHoCTs NpsAMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE: MAapauICNIbHBIC IPSMbIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
IPSIMBIX, TaPAJUIEIIBHOCTD MPSMOW U INIOCKOCTH. [lapanensHoe M HEHTpaIbHOE IPOEKTUPOBAHMUE,
n3zobpaxxenue ¢uryp. OCHOBHBIE CBOWCTBA MapaJlIeIbHOTO MPOEKTUpoBanus. V3o0pakenue Guryp
B IApAJUICIBHOM IPOEKUMH. YTJbl C COHANPABICHHBIMA CTOPOHAMH, Yrojd MEXAY IPSAMBIMU B
npocrpancTse. [lapannenbHOCTh MIIOCKOCTEN: MapaJlIe/IbHbIC MIJI0CKOCTH, CBOMCTBA NapajlIeIbHBIX
miockocreil. [IpocTeiiine npocTpaHCTBEHHbIE (PUTYPhI HA MIJIOCKOCTU: TETPa’JIp, NapajliesIenune],
IMOCTPOEHUE CEUCHHIA.

[lepneHIUKYNAPHOCTh MNPSAMOM M IIJIOCKOCTH: NEPIEHIUKYJSPHBIE IPsIMbIE B IIPOCTPAHCTBE,
IIpsIMBIE TAPAJUICIIBHBIE W IEPIEHAMKYJSAPHBbIE K IUIOCKOCTH, IIPU3HAK IEPIIECHIUKYIAPHOCTH
IpsIMOM M IUIOCKOCTH, TeOpeMa O MpsAMON NEPHEHIAUKYIAPHOM IUIOCKOCTH. OpTOroHajabHOE
IIPOEKTUpOBaHUE. lIepreHauKyIIAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUNIOCKOCTH, PACCTOSHUE
OT MPSIMOM JI0 MJIOCKOCTH, MPOEKIMs (GUTYyphbl HA IJIOCKOCTb. [lepneHauKyIsipHOCTh IIOCKOCTEH:
IIPU3HAK NEPIEHANKYIISIPHOCTH IBYX IUIOCKOCTEH. TeopeMa 0 TpEX NepHeHANKYIIApax.

VYIibl B IPOCTPAHCTBE: YroJl MEKIAY NPAMON U INIOCKOCTBIO, JABYI'PAHHBIM YIoJjl, JMHEWHBIN yroi
JIBYTpaHHOro yrja. TpéXrpaHHbli W MHoOrorpaHuble yribel. CBOHCTBa IIJIOCKMX — YIJIOB
MHOrorpaHtoro yria. CBOWCTBa IUIOCKMX U JABYI'PAHHBIX YIJVIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUISl TPEXTPAHHOIO YIJIA.

Mnuoeoecpannuxu.

Bunbl MHOrorpaHHMKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas mnpusma, npsmas U
HaKJIOHHAasl IpU3Mbl, OOKOBasl U MOJHAs MOBEPXHOCTh Npu3Msbl. [lapanienenunesn, npsMoyroabHbIi
napajuleJenuIe] 1 ero ceorcrea. Kparyaiimme myTv Ha IOBEPXHOCTH MHOIOTpaHHMKA. Teopema
Oinepa. [IpoctpanctBennas reopema [Iudaropa. Iupamuna: n-yroapHast nupamMmuja, paBuibHas U
yceuéHHas nupamuibl. CBoiicTBa pédep U OOKOBBIX I'paHell NMpaBUiIbHON nupamuibl. [IpaBuibHbIe
MHOTOTPaHHUKHU: TpaBWIbHAs NpHU3Ma M IpaBWIbHas MUPAMHUJA, [paBUIbHAs TPEYTOJIbHAA
nupaMMia U TpaBUIbHBIA TeTpadnp, KyO. IlpeacraBneHue o NpaBUIBHBIX MHOTI'OIPAaHHUKAX:
OKTasp, JOJEKadAp U UKOCAIP.

Bbruncnenue 3J€MEHTOB MHOTOTPaHHUKOB: pé&Opa, auaroHanu, yriael. Ilnomans OGokoBoi
MOBEPXHOCTU U TOJIHOI MOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIAAb OCHOBAHHI, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH IMPaBUIbHON
MApaMU/Ibl, TEOPEMA O IIJIOLAAU YCEUEHHON TUPaMUIBI.

CumMMeTpHs B IPOCTPAHCTBE. DJIEMEHTBI CAMMETPUHN MTPaBUIIbHBIX MHOTOIpaHHUKOB. CUMMETpHS B
IIPaBWJIBHOM MHOTOIPDAaHHUKE: CUMMETpHUS MapajuleNIeNUuIea, CUMMETPUS TPAaBUIBHBIX IIPU3M,
CUMMETpHUS TPABUIILHON MUPAMU/IBIL.

Bexmopwi u koopounamul 6 npocmpancmee.

[loHsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJICHHBIE M IIPOTUBOIIOJIOKHO HAIIPABIECHHBIE BEKTOpPBIL. PaBeHCTBO
BEKTOpPOB. JIeMCTBUS C BEKTOpPAMM: CIIOKEHHUE M BBIYUTAHHWE BEKTOPOB, CYMMa HECKOJBKHX
BEKTOPOB, YMHOXKEHUE BEKTOpa Ha uucio. CBONCTBA CIOXKEHHS BEKTOPOB. CBONCTBA YMHOXKEHUS
BEeKTOpa Ha uucio. [loHaTHe KoMIuIaHapHbIE BEKTOPHI. 1Ipr3HaK KOMIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamrenenumnena. Teopema O pas3lIoKEHUU BEKTOpa I0 TPEM HEKOMILIAHAPHBIM
BekTopaM. lIpsimoyrospHas cucremMa koopAauHaTr B npocTpaHcTBe. KoopauHatsl BekTtopa. CBs3b
MEX1y KOOpPAMHATaMU BEKTOpa M KOOpPAMHATAMHU TOYEK. YTOJI MeXay Bekropamu. CkaispHoe
IIPOU3BEIEHNE BEKTOPOB.

Conep:xanue o0yuenus B 11 kiacce.

Tena epawenus.

[TonsTHS: UMIAMHIPUYECKAss TOBEPXHOCTh, KOHUYECKasi MOBEPXHOCTb, cepruieckasi MOBEPXHOCTb,
oOpasytomue nosepxHocTei. Tema BpalneHus: UWIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map.
B3anMuoe pacmonoxkenne cepbl M IUIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe. M300pakeHue



TEJI BpallleH!s Ha MJI0CKOCTU. Pa3BEpTka mununHapa u konyca. Cummerpust chepsl U mapa.

O6vém. OcHoBHBIE cBOicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napamuienenunena M ciueactsus u3 He€. OOBEM NpsAMONH M HAKIOHHOM HPU3MBI, LMIMHIPA,
nupaMuibl 1 KoHyca. OO0bEM 1mapa u mapoBOro CErMeHTa.

KomOuHanuu Ten BpalleHus M MHOrorpaHHukoB. Ilpu3ma, BnMcaHHas B LMJIMHID, ONMCAHHAs
okoio mmnuHapa. llepeceuenune cdepbl W mapa ¢ miIockocThio. Kacanme mapa u cdepbl
IUIOCKOCThIO. [lOHSTHE MHOrorpaHHHKa, OIMCAHHOTO OKOJO cdepsl, cdepbl, BIMCAHHOH B
MHOT'OTPaHHUK WX TEJIO BPALIEHUS.

[Inomans MNOBEPXHOCTH UMIMHIpPA, KOHYca, Iomans cdeppl U e€ uacteil. [lomoOue B
npoctpanctBe.  OTHomeHue 00BEMOB, IUIOHIaNEll  MOBEPXHOCTEH  MOAOOHBIX  (uUTyp.
IIpeoOpa3oBanue nonobusi, romorerus. PemeHune 3agad Ha IJIOCKOCTH € HCIHOJIb30BAaHHEM
CTEPEOMETPUYECKUX METOJIOB.

ITocTpoeHue ceueHHii MHOTOIpDaHHMKOB M TeJ BPALIEHUA: CEUEHMs LIMHApa (IapajjielibHO U
NEPIEHIUKYJIIPHO OCH), CEUEHHUs KOHyca (IlapajUleIbHOE OCHOBAHHIO U IMPOXOSIIEE uepe3
BEpILIMHY), CEYEHHUs Iapa, METOJbl IOCTPOEHHsSI CEYEHUMH: METOJ CJIEJI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METO/1 IEPEHOCA CEKYLIEH MIIOCKOCTH.

Bexmopbl u koopounamel 6 npocmpancmae.

Bextopsl B mpocTtpaHcTBe. Omepanuu Haj BeKTOpamMH. BEKTOpHOE YMHOXKEHHE BEKTODPOB.
CBoiicTBa BeKTOpHOro yMHOxeHus. [IpsmMoyronbHas cucremMa KOOpAMHAaT B IPOCTPAHCTBE.
Koopaunatsl Bektopa. PasznoskeHue Bekropa mo 0Oasucy. KoopanHaTHO-BEKTOpPHBIM METON IpH
peLIeHUH T€OMETPHUECKUX 3aj1au.

Heudicenus 6 npocmparncmee.

JiBrwxeHust npocrpaHcTBa. OrtoOpaxkeHus. JIBwkeHuss M paBeHCTBO (uryp. OOmmue cBoiicTBa
JBW>KEHUW. Buapl NBMKEHUI: NapauielibHbIA NEPEHOC, LEHTpajJbHAs CUMMETpHS, 3€pKalbHas
CUMMETpHs, TOBOPOT BOKPYT npsAMoil. [IpeoOpa3oBanus nonodus. [lpsamas u cdepa Ditnepa.

Ilpeomemmnvie pezynomamol no omoenvHvlm memam yueonozo kypca «I'eomempuay. K konuyy
10 knacca obyuarowuiica nayuumcsa:
CBOOO/THO OTEPHPOBATH OCHOBHBIMH MOHATHUSMHU CTEPEOMETPUH NPH PEIIEHUH 3a/1a4 U IPOBEIECHUH
MaTeMaTHYECKUX PACCYKIECHUM;
IIPUMEHSTh AaKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX IIPU PELICHNN T€OMETPUUYECKUX 3a/1ay;
KJIacCCU(UIUPOBATh B3aUMHOE PACIIOJIOKEHHE TPAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;
CcBOOO/IHO ONEpPUPOBATH MOHATUSAMH, CB3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXAY MpPSIMBbIMU B
IIPOCTPAHCTBE, MEXKY NIPSAMON U IJIIOCKOCTBIO;
cBOOO/IHO ONEPUPOBATH MOHATUSMH, CBA3aHHBIMH C MHOTOTpaHHUKAMU;
CBOOOJHO pacro3HaBaTh OCHOBHBIE BHU/bI MHOTOTPAaHHUKOB (TpU3Ma, MUPaMUAa, IPSIMOYTOIbHbIHI
napajuiesienumnes, Kyo);
KJ1accu(UIIpPOBaTh MHOTOI'PAHHHUKH, BEIOMPAst OCHOBaHMS ISl KIacCU(UKALIH;
cBOOO/IHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C CEUEHUEM MHOTOTPAHHHUKOB IJIOCKOCTHIO;
BBINOJIHATH MapajuiebHOE, LIEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUPOBAaHUE (GUTYP HA IIOCKOCTH,
BBITIOJHATH U300pakeHus (UTyp Ha MIIOCKOCTH;
CTPOUTH CEYEHHUS] MHOTOIPAaHHMKOB Pa3JIMYHBIMM METOJIAaMH, BBIMIOJHATH (BBIHOCHBIE) IIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP: BUJI CBEPXY, COOKY, CHU3Y;
BBIUUCIIATH TUIONIA/IM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, TUPAMH/IA), TEOMETPHUUECKUX TEJ C
npuMeHeHueM Gpopmyi;
CBOOOJHO ONEpUPOBATh MOHATHSIMU: CHUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCb M IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (QUTYPBI;
CBOOOJHO ONEpUPOBaTh TMOHSATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJAWHATaM B
MIPOCTPAHCTBE;
BBINOJIHATH ICHCTBHS HaJl BEKTOPaMH;
pelaTh 3aJa4u Ha J0Ka3aTeIbCTBO MaTEMaTHUECKUX OTHOIIECHUH M HAaX0XKJICHHE IT'€OMETPUUECKUX
BEJIMYMH, IPUMEHSS U3BECTHBIE METOJBI IIPU PEIICHUH MATEMaTHMYECKUX 3aJay MOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CJI0KHOCTH;
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IIPUMEHSTh MPOCTEHIINE MPOIPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHMKAI[MOHHBIE CHUCTEMBI
IIPY PELIEHNUN CTEPEOMETPUUECKHX 3a/1a4;

U3BJIEKaTh, MpeoOpa3oBbIBATb M HHTEPIPETHPOBATH HHOOPMALUIO O MPOCTPAHCTBEHHBIX
reoOMeTpHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaX U pUCYHKaX;

MIPUMEHATH NOJIYYCHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATH U AHAJIM3UPOBATH PEAJIbHbIE CUTYALlUH,
IPUMEHATh  M3yYEHHbIE MOHATUS B  IpPOLECCE  IOUCKA  pEUIeHMs  MaTeMaTU4YeCKU
chOopMyIUPOBAaHHON MPOOIEMbl, MOJAEIUPOBATH peajbHble CHUTyallMHM Ha S3bIKE T'€OMETPUH,
HCCIIEI0BaTh IOCTPOCHHBIE MOJEIHU C HCIOJIb30BAHUEM TIE€OMETPHUYECKUX HOHATUH U TEOPEM,
anmapara anreOpbl, pelaTh NpPaKTHUYECKUEe 3ajaud, CBSI3aHHBIE C HAXOXKICHHEM T'€OMETPUUYECKUX
BEJIMYNH;

UMETh TpEeACTaBleHHUs 00 OCHOBHBIX JTamax pa3BUTUS TE€OMETPUU KaK COCTaBHOW dYacTu
¢byHIamMeHTa pa3BUTHS TEXHOJIOTUH.

Ilpeomemmnvie pesynomamol no omoenvHvim memam yueonozo Kypca «I'eomempuna». K xonuyy
11 knacca odyuarowuiica nayyumcsa:
CBOOOHO OTIEPHPOBATH MOHATHAMH, CBA3aHHBIMHU C HIWIMHPUIECKON, KOHUYECKOH U chepruecKont
MIOBEPXHOCTSAMU, OOBSACHATH CIIOCOOBI ITOJTyYSHHUS;
OIEpUPOBATh MOHATUSAMH, CBSI3aHHBIMU C TEJIaMU BpalllEHUs: WJIMHAPOM, KOHYcOM, chepoi u
1apom;
pacro3HaBarh Tella BpalleHus (WIMHAP, KOHYC, cdepa U map) U 0ObACHATh CIOCOOBI MOTYYCHHUS
TeJ BpaLICHMUS,
KJ1accu(UIMpPOBaTh B3aMMHOE PACIIONOKEHHE CEPBI U TUIOCKOCTH;
BBIUUCIIATh BEJIMYMHBl 3JEMEHTOB MHOIOIPDAaHHMKOB M TeJl BpalIeHUs, OOBEMBI M IUIOLIAAU
MIOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ BPAIICHUSI, TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYII;
CBOOOJHO ONEpPUpPOBATh MOHATUSAMH, CBA3aHHBIMH C KOMOMHAIMsIMU TeJl BpalleHUs U
MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIIMCAHHBIM B cdepy M ONHCAaHHBIA OKono cdepsl, chepa,
BIINCAHHAsl B MHOTOTPAaHHUK MJIU TEJIO BPAILCHHUS,
BBIYUCIISATH COOTHOLIEHHSI MEXAY IUIOIIAIIMU TOBEPXHOCTEN U 00bEMaMU MTOI00HBIX TE;
n300pakaTh M3y4daeMble (UTYpbI, BBINOJHATH (BBIHOCHBIE) IUIOCKME YEpPTEKHU M3 PUCYHKOB
MPOCTBHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHMSI TEJ BPaLCHMUS;
U3BJIEKaTh, MHTEPIPETUPOBATh M NPeoOpa3oBbIBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX UTypax, MPeACTaBIECHHYIO Ha YEPTEKaxX U PUCYHKAX;
CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJHSATH OIE€palK HaJl BEKTOPaMUu;
3a/1aBaTh INIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOPAMHAT;
pelars TreoMeTpUYecKhe 3aJayd Ha BBIYMCIEHUE YIJIOB MEXAY MNPSMBIMH U IUIOCKOCTSMH,
BBIUHCIICHUE PACCTOSIHUM OT TOYKHM JO IIJIOCKOCTH, B II€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/Ia IPU PELLIEHUH;
CBOOOJHO ONEpPHUPOBATH MOHSATUSAMM, CBA3aHHBIMU C JBH)KEHHUEM B NPOCTPAHCTBE, 3HATh CBOMCTBA
JIBHKEHH;
BBIMOJIHATE W300pa)K€HUsT MHOTOTPAHHUKOM M TeJ BpallleHUs MpU HapajielbHOM IepeHoce,
LEHTPAIbHOM CHUMMETPUM, 3€pKaIbHOM CUMMETPUHM, IIpM IOBOPOTE BOKPYT  MPSIMOWM,
peoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHUS MHOTOTPAaHHMKOB M TeJ BpALEHUS: CEYEeHUs LWIMHApa (MapasieNbHO |
NEPIEHAUKYIIIPHO OCH), CEYEHHs KOHyca (MapajuleIbHOE OCHOBAaHMIO M MPOXOsIlee uepes
BEpILNHY), CEUEeHHUS 11apa;
HCII0JIb30BAaTh METO/IbI IOCTPOEHMSI CEUEHUI: METOJ] CJIEZ0B, METOJl BHYTPEHHETO IPOEKTUPOBAHH,
METO/I IEpPEeHOCca CeKYIIeH MI0CKOCTH;
JOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHHUS,
MPUMEHSTh FeoMeTpuuecKkrue (akThl Ui PELIeHUs CTEPEOMETPHUECKUX 3ajad, MpeArnoararmimx
HECKOJIbKO LI1aroB peleHH s, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW U HESBHOM (hopme;
pelare 3aJa4n Ha JT0Ka3aTelbCTBO MAaTEMATHYECKUX OTHOIICHUM M HaX0XKIEHUE I€OMETPUYECKUX
BEJIMYNH;
IIPUMEHATHh MIPOTPAMMHBIE CPENCTBA U DJIEKTPOHHO-KOMMYHUKALMOHHBIE CHUCTEMBI IIPH PELICHUH
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CTEpPEOMETPUUECKHX 33/1aY;

MIPUMEHATD MMOJYyYEHHbIE 3HAHMS Ha TIPAKTUKE: CPABHUBATh, AaHAJTU3UPOBAThH U OIICHUBATH pEalbHbIC
CUTYyalluM, NPUMEHATh W3YyYEHHBIE MOHSTHS, TEOPEMBI, CBOMCTBAa B IIPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCKu CHOPMYITHPOBAHHONW MPOOJIEMBbI, MOJACIHPOBATh PEANbHBIE CUTYaIlMH Ha SI3BIKE
F€OMETPUHU, UCCIEN0BATh MOCTPOCHHBIE MOJEIN C MCIOJb30BAHUEM I'€OMETPUUYECKUX NOHATHI U
TEOpeM, ammapara anreOpbl, pemarb NPaKTUYEeCKUE 3a/aud, CBS3aHHbIE C HaXOXKICHHEM
F€OMETPUUYECKHUX BEJINYUH;

UMETh MpPEJCTaBICHUA OO0 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM KaK COCTaBHOM wYacTu
(dbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.

PaGouas nporpamMmma y4eOHOro kypca « BeposiTHOCTb M CTATHCTHKA.

ITosicHuTeIbHAA 3aIKCKA.

YuebHblil Kypc «BeposiITHOCTb U CTaTUCTUKa» YIIyOIEHHOTO YPOBHS SBISETCSA NMPOJODKEHUEM U
pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca YriayOJIEHHOTO YPOBHS Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus. YueOHbIN Kypc NpeaHa3HadyeH Uil GopMupoBaHUs Yy 00y4aroKXCsl CTaTUCTUYECKOM
KYJIbTYpbl M IOHUMaHMsI POJU TEOPUU BEPOSATHOCTEH KaK MaTEMaTHMYECKOr0 MHCTPYMEHTa IS
U3yUYEHUs CIIydalHbIX COOBITHH, BeJMYMH M TmpoueccoB. [Ipum m3yueHun Kypca oOoraiarorcs
Ipe/CTaBlICHUs] OOydYaloIUMXCsl O METOJaX HCCIEOBaHUsI H3MEHYUBOTO MHpa, pPa3BUBAETCS
MOHMMaHKE 3HAYUMOCTH M OOIIHOCTH MAaTEeMAaTUYECKUX METOAOB IMO3HaHMS KaK HEOThEeMJIEMOMH
4acTHU COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

Copneprxanue yueOHOrO Kypca HallpaBJIeHO Ha 3aKpEIUIEHUE 3HAHUM, MOJyYeHHBIX NPU U3yYEHHH
Kypca Ha YpOBHE OCHOBHOI'O 0O0Iero oOpa3oBaHus, U Ha Pa3BUTHE MPEICTABICHUN O CIy4yalHBIX
BEJIMYMHAX M B3aMMOCBSA3SIX MEXAY HUMHM Ha Ba)KHBIX IIPUMEpax, CIOKETbl KOTOPBIX IOYEPIHYTHI
U3 OKpYXarolero Mupa. B pesynprare y o0y4yarommxcsi JOJDKHO chopMUpOBATHCS PEACTABICHNE
0 Haubosee ynoTpeOUTENbHbBIX U OOLIMX MAaTEeMAaTUUYECKUX MOAEISAX, UCIOIb3yEeMbIX AJISl ONUCAHUS
AQHTPOIIOMETPUUYECKMX U JAeMOrpaUyYecKuX BEJIWYHMH, MOTPEHIHOCTeH B pa3iW4yHbIE poJa
U3MEPEHUsX, MJIUTEIBbHOCTH O0€30TKa3HOM padoThl TEXHWYECKHX YCTPOWCTB, XapaKTEpPUCTHK
MacCCOBBIX SIBIIGHHH W TIPOLIECCOB B OOIIECTBE. YUeOHBIH Kypc sBisercss 0a30il Uisi OCBOCHHS
BEPOSTHOCTHO-CTAaTUCTUYECKUX METO/I0B, HEOOXOAMMBIX CHELHATNCTaM HE TOJBKO HHKEHEPHBIX
CHEIMAIbHOCTEH, HO TaKKe COIHAIbHBIX W ICUXOJIOIMYECKHUX, IOCKOJIbKY COBPEMEHHbIE
OOIIIeCTBEHHbIE HAYKH B 3HAYUTEIBHON Mepe HCHONb3YIOT ammnapaT aHajiu3a OOJIbIIMX JaHHBIX.
[lenTpanpHyt0 uacTh y4eOHOro Kypca 3aHUMAaeT OOCYXKIEHHE 3aKoHa OOJBIIMX YHCel —
(byHIaMEHTaJILHOTO 3aKOHA MPHUPO/Ibl, UMEIOIIEr0 MaTEMAaTHYECKYI0 (hOpMalIu3aIuio.

B cootBercTBUM C yKa3aHHBIMU II€JIIMU B CTPYKType yuyeOHoro kypca «BeposiTHOCTH U
CTaTUCTHKa» Ha YIIIyOJEHHOM YypPOBHE BBIACICHBI OCHOBHBIE COJIEpXKAaTeIbHbIC JIMHUU:
«Cny4aiiHble cOOBITHS M BEpPOSTHOCTU» U «CilydailHble BEIMUMHBI U 3aKOH OOJBIINX YHCEID.

[ToMUMO OCHOBHBIX JIMHUI B y4eOHBIH Kypc BKJIIOUEHBI AJIEMEHTHI T€OpUHU IpadoB U TEOPUH
MHO’KECTB, HEOOXOJUMbIE JIs MOJIHOIIEHHOIO OCBOEHHUs MaTepuaja JJaHHOro y4eOHOro Kypca u
CMEXHBIX MaTEMAaTUYECKUX YUEOHBIX KYpCOB.

Copepxanne nauHMM «CiydailHble COOBITHSI U BEPOSTHOCTU» CIYXHUT OCHOBOM  JUIS
(dbopMHUpOBaHUS MPEACTABICHUNA O paclpeAeseHUH BEPOATHOCTEH MeX1y 3HAUCHHSIMH CIy4aiHBIX
BEJIMYMH. BakHyl0 yacTh B 3TOU coJepKaTelbHOM JIMHUM 3aHUMAET W3YY€HHE T€OMETPUUYECKOTO U
OMHOMMAJIBHOTO pacHpeAeICHUIH U 3HAKOMCTBO C UX HETIPEPhIBHBIMH aHAJIOTaMH — ITOKa3aTEeIbHBIM
1 HOPMAJIbHBIM paclpeieIeHUSIMH.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU CIyYallHBIMM BEJIWYMHAMHM U PACHpPENEICHUIMM,
aKLEHTUPYIOT BHUMaHUE OOy4alouIMxcs Ha ONHMCAHWM W U3YYEHUU CIy4alHbIX SBJIEHUH C
MOMOIIbIO HENpepbIBHBIX (QyHKIUI. OCHOBHOE BHHMMaHHE YHAEISIEeTCAs MOKa3aTeIbHOMY U
HOPMaJIbHOMY pacipe1eICHUSIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTcsi 03HAKOMUTENIbHOE W3YUYEHHUE CBSI3U MEXIY CIydalHBIMHU
BEJIMYMHAMU U OIMCAHME 3TOM CBSA3U C MOMOIIBI0 KO3 PUIIMEHTa KOPPETSAIMU U €r0 BEIOOPOYHOTO
aHaJiora. JTH 3JIEMEHTBI COJIEPKAaHUS PA3BUBAIOT TEMY «JlnarpaMMbl pacCEMBaHUA», U3YUEHHYIO Ha
YPOBHE OCHOBHOIO 00Iero o0Opa3oBaHMUs, U BO MHOIOM OIMPAIOTCS HAa CBEJECHUS M3 KypPCOB
anreOpbl U TEOMETPHH.

Emé onuH 3neMEHT conep)KaHMs, KOTOpBIM IpPEAIaracTcs Ha O3HAKOMHUTEJIBHOM YPOBHE —

17



MOCIIEI0BATEIHHOCTh CIIYYaiHBIX HE3aBHUCHMBIX COOBITUH, HACTYMAIOIIUX B EAWHHUIY BPEMCHHU.
O3HakOMJICHHE C paclpelelcHHEeM BEPOSTHOCTEH KOJIMYEeCTBA TaKWX COOBITHI  HOCHUT
Pa3BUBAIOIIMN XapaKTep U SBISIETCS aKTyaJlbHBIM Uil OyAyluX aOUTypHEHTOB, IOCTYMAIOMIAX Ha
yueOHbBIE CIICIIMAILHOCTH, CBA3aHHBIE C OOIECTBEHHBIMU HAyKaMH, ICUXOJIOTUEH U YIIPaBICHUEM.

OOmiee 4KMcIO YacoB, PEKOMEHIOBAaHHBIX JUIS M3Y4eHHUs y4eOHOro Kypca «BeposTHOCTh H
CTaTUCTHKA» Ha yriybieHHoM ypoBHe — 68 yacoB: B 10 knacce — 34 gaca (1 yac B Heneno), B 11
Kiacce — 34 gaca (1 4ac B HeZ1em0)10

Conep:xanue o0yuyenus B 10 kiacce.

I'pad, cBsa3ubIin Tpad, myTtu B rpade: nukiasl U 1enu. CteneHs (BaJIGHTHOCTH) BepIIUHEL. [ 'padbl Ha
IIJIOCKOCTH. [lepeBbs.

CrydaiiHple SKCTIEPUMEHTHI (OMBITHI) U CIyY4aliHBIC COOBITHS. DJIEMEHTApPHBIC COOBITHS (MCXOIbI).
BepositHOCTh ciy4yaifHOTO COOBITHA. BaM30CcTh 4acTOTBI W BEpOSTHOCTH cOObITHH. CiryuaiiHble
OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepanuu  Haj COOBITUSAMHU: TIEpecedeHue, OOBEIUHEHUE, IMPOTHBOIOJIOXKHBIE COOBITHS.
Juarpammsbl Jitnepa. Dopmysa cia0KeHuss BEPOSITHOCTEM.

VYciioBHas BEPOATHOCTh. Y MHOKEHHUE BEPOSITHOCTEN. JlepeBo ciydaitHOro skcnepuMenTa. @opmyna
nosiHoi BepositHocTU. Dopmyna baiieca. HezaBucumblie coOOBITHS.

bunapHblii ciydaliHbIil ONBIT (MCHBITaHKE), ycnex U Heyaada. HesaBucumbie ucnbiTanus. Cepus
HE3aBUCHMBIX UCTBITAHUN 10 mepBoro ycmexa. [lepectaHoBku u QaxTopuan. Ynucino codeTaHuid.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCUMBIX UcnbITaHUH beprymu. CiydaliHbli BBIOOP U3 KOHEUHOM COBOKYITHOCTH.
Cnyuaiinas BenuuuHa. Pacnipenenenue BepositHocTell. Jlnarpamma pacnpenenenus. Onepauuu Haj
CIIy4yallHbIMM BeIMYMHAMHU. buHapHas ciydaiiHas BennuuHa. [Ipumepsl pacnpeneneHuil, B TOM
YHClie TEOMETPUYECKOE U OMHOMHUAIBHOE.

Conep:xanue o0yuyenus B 11 kinacce.
CoBMecTHOE pacnpeiesieHne JBYX CydalHbIX BennunH. He3aBucuMeble citydailHble BEIMYUHBI.
MaremaTHueckoe OXKUIaHWE CiydyailHOH BenuuyuHbl (pacmpenenenus). [IpuMepsl npuMeHeHHs
MaTeMaTUYeCcKoro OXuAaHus (CTpaxoBaHUE, JIOTepes). MaTeMaThuueckoe OKHUJaHue OWHapHOU
CIIydalHOM  BeNMUYMHBL. ~ MaTemMaTHMueckoe  OXHJAaHHUE CYMMBl  CIy4yalHBIX  BEJIMYHH.
MatemaTuueckoe 0KH1aHie TEOMETPUYECKOTr0 U OMHOMUAIBLHOTO paclpeeeHu .
Jlucniepcusi M CTaHAAPTHOE OTKJIOHEHME CiydyallHOW BelnMuMHbI (pacmpeneneHus). Jucnepcus
OMHapHOM ciayyailHON Benu4YMHbI. MaTteMaTnyeckoe 0)kUJIaHue POU3BEICHUS U TUCTIEPCUSl CYyMMBbI
HE3aBUCHMBIX CIIydailHbIX BelMMYMH. Jlucmepcuss M CTaHJApTHOE OTKJIOHEHHE OMHOMMAIbHOIO
pactpenenenus. /lucnepcus U CTaHAAPTHOE OTKIOHEHHE FEOMETPUUYECKOIO PaCIIpPEIeIICHHUs.
HepasenctBo YeObiméBa. Teopema YeOwimépa. Teopema bepHyman. 3akoH OONbIIMX YHCEN.
Brei6opounsiii Meton uccrnenoBanuil. Beibopounsle xapaktepuctuku. OlleHHBaHHE BEPOSTHOCTU
COOBITHSL 1O BBIOOPOYHBIM JaHHBIM. IIpoBepka MPOCTEHIIMX TUHOTE3 C MOMOIIbIO HM3YYEHHBIX
pacrnpeeneHuil.
HenpepeiBHble  ciiydaiiHble  BenuuuHbl. [Ipumepbl. @DyHKIUS  IUIOTHOCTH  BEPOSITHOCTH
pacnipeneneHusi. PaBHOMEpHOE pacmpeieleHne M €ro CBOWMCTBA. 3ajayd, MPUBOISIINE K
[IOKA3aTeIbHOMY pACHpEAEICHUI0. 3ajayd, NPUBOIAIIME K HOPMAaJIbHOMY paclpeacieHUIO.
OyHKIMS TUIOTHOCTH BEPOSTHOCTU IMOKA3aTENbHOIO pachpezesieHus, (QYHKIUS IUIOTHOCTU
BEPOSITHOCTH HOPMaJbHOrO pacnpezeneHus. DyHKIMSA IUIOTHOCTM M CBOMCTBA HOPMAJIBHOIO
pacipeneneHus.
[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3agaud, MNPUBOJAIME K
pacnpenenenunro [lyaccona.
KoBapuanus nByx ciydailHeix BennuuH. Kosddunument nuneinoit koppensiuu. CoBMecTHBIE
HaONo/IeHUsl JIByX BeJIMYMH. BblOOpouHBI KO3(QUIUEHT Koppemsiuuu. Paznuune Mexay
JIMHEWHOM CBA3bI0 U NIPUYMHHO-CIICACTBEHHON CBA3bI0. JIMHEWHAs perpeccus, METOl HAUMEHBIINX
KBaJIpaToB.

Ilpeomemmnvie pezyromamuvl no omoenbHvIM memam y4yeOnHo2o Kypca «Bepoamunocmo u
cmamucmuka». K konuy 10 knacca odoyuarowuiica nayuumcsa:
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CBOOOJHO ONEpHpOBATH MOHATHAMM: rpad, IIIOCKUN Tpad, CBA3HBIN rpad, myTh B rpade, LeIb,
LUKJI, IepEBO, CTENEHb BEPIIMHBI, IEPEBO CIIYYaliHOIO AIKCIIEPUMEHTA;
CBOOOJTHO OMEPUPOBATH MOHATHUSAMH: CIyYalWHBIM SKCIEPUMEHT (OMBIT), CiaydailHOe COOBITHE,
JJIEMEHTapHOE CllydailHOe COOBITHE (DJIIEMEHTApHBIA WCXOM) CIy4alHOTO OMNBITa, HAXOAUTHh
BEPOSATHOCTH COOBITUH B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;
HaXOAUTh U (OPMYIHUPOBATH COOBITHSA: NEepeceueHre, 00bEeJMHEHNE TaHHBIX COOBITHIA, COOBITHE,
IIPOTUBOIIOJIOKHOE TAHHOMY, MCIIOJIB30BaTh IUarpaMMmbl Oijlepa, KOOPIMHATHYIO IPSAMYIO IS
peleHus 3a/1a4, 0JIb30BaThCs (POPMYIIOHN CIIOKEHHS BEPOATHOCTEH JIUIsl BEPOATHOCTEH IBYX M Tpex
CITy4alHBIX COOBITHIA;
OIIEpUPOBATh MOHSTUSIMM: YCJIOBHAs BEPOSITHOCTb, YMHO)KEHHE BEPOATHOCTEM, HE3aBUCHMBbIE
COOBITHS, JEPEeBO CIy4alHOIro H3KCIEPUMEHTa, HAaXOAWUTh BEPOSTHOCTH COOBITUH C IOMOUIbIO
MpaBUja YMHOXEHHUS, JiepeBa CIy4ailHOTO OIbITa, UCHOIB30BaTh (POPMYIy IOIHOM BEPOSITHOCTH,
¢bopmyny baifeca npu pemeHuu 3agad, OonpeAessTh HE3aBUCUMOCTb COOBITHM IO (GopMmyne U 10
OpraHM3alMM CIy4ailHOrO SKCIIEPUMEHTA;
IPUMEHATh W3yYEHHbIE KOMOMHATOpHbIE (DOPMyYJIBl A INEPEUUCICHHS JIEMEHTOB MHOXKECTB,
AJIEMEHTAPHBIX COOBITUI CITy4allHOTO OTIBITA, PEIICHUS 33/1a4 110 TEOPUHU BEPOSTHOCTEIH;
CBOOOJHO ONEpUpOBaTh NOHATUAMM: OMHAPHBIN CIy4aiHbIM ONBIT (MCHBITAHKE), YCIIEX U HEyJaua,
HE3aBHCHUMBbIC WCIBITAHUS, CEPUSl MCIBITAHUIN, HAaXOJIUTh BEPOATHOCTH COOBITHIl: B cepuu
UCIBITAHUN [10 INEpPBOrO Yycliexa, B CEPUU HCIBITAHUA bepHyIn, B ONBITE, CBA3aHHOM CO
CIIy4allHBIM BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;
CBOOOJHO ONEpUPOBaTh NOHATHAMM: ClydaiiHas BeJIMYMHA, pACHpelesieHue BEpOSTHOCTEH,
auarpamMma pacrpeaencHusi, OMHapHas ciydaiiHas BeJIMYMHA, FE€OMETPUUYECKOoe, OMHOMHUAIbHOE
pacnpezeieHue.

Ilpeomemmnvie pesynomamovt no o0moenbHbIM memam yueOHo20 Kypca «Bepoamnocmov u
cmamucmukay». K xonyy 11 knacca odyuarwowuiica nayuumcesa:
OIIEpUPOBATh MOHATUSMHU: COBMECTHOE PACHpPECIICHNUE JIBYX CIIy4allHbIX BEJIMYUH, UCIOJIb30BaTh
TaOJIUIy COBMECTHOI'O PacIpeesieH s IBYX CIy4alHbIX BEJIMYMH JUIs BBIIEICHUS pacripeaeaeHus
Ka)KJJ0W BEJTMYMHBI, ONIPECIICHNS HE3aBUCUMOCTH CIy4ailHbIX BEJIUYUH;
CBOOOJHO ONEpHpPOBAaTh IOHATHEM MaTeMaTHYeCKOro OXUIAHUSA CIIydallHOW  BEIMYUHBI
(pacnpenenenusi), NPUMEHSATh CBONCTBA MaTEMaTHUECKOrO OXHJAaHWA TNpU pElIeHUH 3ajad,
BBIUUCIIATh MATEMaTUYECKOE OXKHUIaHuEe OMHOMHAIILHOTO M T€OMETPUYECKOT0 paclpeieeHui;
CBOOO/HO ONEpPUPOBATh MOHATHIMU: TUCHEPCUS, CTAHJAPTHOE OTKIOHEHUE CIy4YailHOW BEIMYUHBI,
MPUMEHSATh CBOWCTBA AMCIEPCUU CIIydyallHOW BEIMUYUHBI (pacupeieNeHus) MpH pPEeLIeHuH 3ajad,
BBIUUCIATh JUCHEPCHUI0 U CTAaHJAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOr0 M OMHOMHAIBHOIO
pacrpeneieHn;
BBIUHCIIATh BBIOOPOYHBIE XAPAKTEPUCTUKH IO JAHHOW BBIOOPKE W OLIEHMBATh XapaKTEPUCTUKU
reHepaJIbHON COBOKYITHOCTHU JAAHHBIX IO BEIOOPOYHBIM XapakTepucTukaM. O1leHuBaTh BEPOSITHOCTH
COOBITUH W TPOBEPATh NPOCTEHMIINE CTAaTUCTUYECKUE THUIIOTE3bl, IMOJIb3YACh HW3YYEHHBIMU
pacnpeesIeHUsIMHU.

B denepanbHbIX U pernoHaAIbHBIX MPOIEIypax OLEHKU KauyecTBa 00pa30BaHUs UCIIOJIb3YyeTCs
nepeveHb (KoaudukaTrop) pacnpeaeIeHHbIX 10 KjlaccaM MPOBEpIEMBIX TpeOOBaHUH K pe3yibTaTaM
OCBOEHUSI OCHOBHON 00pa3zoBaTeNbHON MPOTrpaMMbl CPEIHEro OO0IIero oOpa3oBaHMsI U IJIEMEHTOB
COJIEpKaHus 110 MaTEMaTHKE.

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBatenbHON mporpammsl (10 kiacc)

Kon [TpoBepsiembie MpeaMEeTHBIE pe3yabTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeNbHON
MIPOBEPSIEMOTO MIPOrPaMMBI CPEHETO 00111ero 00pa3oBaHus
pe3yibTaTa
1 Yucia U BEIYMCIIEHUS

OnepupoBaTh  IMOHATHAMH: PpAlMOHATBHOE W JICHCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAS U IECATHYHAs IPOOb, IPOIICHTHI

11
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Brimonsate apudmMeTnueckue onepaiy ¢ paluoHaIbHBIMU U JCHCTBUTEIbHBIMU

1.2
YHCcIaMU
13 BbinonHATe npuONMKEHHbIE BBIYMCICHMS, MCIOJbB3Ysl IpaBUiIa OKPYIJIEHUS,
' JIeJ1aTh IPUKUAKY U OLIEHKY pe3yjIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATUSMH: CTENECHb C IIEIBIM IIOKa3aTeleM, CTaHAapTHas ¢opma
14 3allUCH JEWCTBUTEIBHOIO YHUCIIA, KOPEHb HAaTypaJlbHOW CTENEHH; UCIOJIb30BaTh
' NOaXOoAAllyl0  (opMy 3amMcH  JACUCTBUTEIBHBIX YHCET JUIsl  peIIeHUs
NPAaKTUYECKHX 3a/1a4 U IPEACTaBICHUS JaHHBIX
OnepupoBaTb NOHATHUAMU: CHHYC, KOCMHYC M TAHI€HC IPOU3BOJIBHOIO YIJIA;
1.5 UCIIO0JIb30BaTh 3aIUCh IIPOU3BOJILHOTO yria yepes oOpaTHbIe
TPUTOHOMETpHUYECKHE (DYHKIHH
2 VYpaBHEHMS U HEpaBEHCTBA
OnepupoBaTh TOHATHUSMH: TOXJAECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppaLMOHATIBLHOE yYpaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
29 BoinonuATe 1mpeoOpazoBaHus TPUTOHOMETPUYECKUX BBIPAKEHUNW U pellarhb
' TPUTOHOMETPUUYECKUE YPABHEHUS
BeimonHATe npeoOpa3oBaHMs LENbIX, PALUOHAIBHBIX M HPPALMOHAIBHBIX
2.3 BBIPXEHU W  pelmarb OCHOBHBIE THUIBI LENbIX, PpPalUOHAIBHBIX WU
UppalMOHATIbHBIX YPAaBHEHUH U HEPABEHCTB
24 [TpuMeHATh ypaBHEHUS U HEPAaBEHCTBA Ul PEIICHUs MaTeMaTHYECKUX 3aj1ad U
' 3a/1a4 U3 pa3IMYHbIX 00JIaCTe HayKU U peaibHON KU3HU
MopnenupoBaTh peajbHble CUTYallUH Ha A3bIKE allreOphl, COCTABISATH BHIPAYKEHUS,
2.5 YPaBHEHHUs, HEpPABEHCTBA II0 YCJIOBHUIO 3aJadd, HCCIEN0BaTb IIOCTPOCHHBIE
MOJIEJIU C UCIOJIb30BAHKEM aIlIapaTa anreopsl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUAMM: (YHKIMS, CIOCOOBI 3aJaHus (DYHKIUH, OOJIACTbh
3.1 OnpezeNieHuss U MHOKECTBO 3HaueHuM (QYHKIUH, rpaduk (yHKIUH, B3aUMHO
oOpaTHble GYHKIUU
39 OnepupoBaTh MOHATUAMHU: YETHOCTh M HEUYETHOCTb (DYHKIMM, HYIH (YHKLUH,
' MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonp3oBath rpaduku QyHKUIUN I pelIeHUs] ypaBHEHUI
34 Crpouth u uyurtarh rpaduku JTUHEHHONW (GYHKIUH, KBaAPAaTUYHON (QYHKIHH,
' CTETIeHHON (PYHKIIMU C LEJIBIM [TOKa3aTeIeM
Ucnonp3oBate rpaduku  GyHKUMH JUISL  UCCIENOBaHHMS  MNPOIECCOB U
3.5 3aBHCHMOCTEH MpH pelIeHnH 3a7a4 U3 IPYruxX y4yeOHBIX MPEIMETOB U PeaJbHOU
KU3HH, BBIpAXXaTh GOPMYJIaMU 3aBUCUMOCTH MEX]ly BETMUYUHAMU
4 Hauana MmaTemaTuueckoro ananusa
41 OnepupoBaTb  HNOHATUAMM:  IOCJIEIOBATENbHOCTh,  apupMeTHdecKas U

TCOMCETPHUYICCKA MPOTrpeCCUU
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OnepupoBaTb  MOHATUSMH:  OECKOHEYHO  YOBIBAIOIIAas  I€OMETpPHUYECKast

4.2 . .
nporpeccusi, cyMmMa 6ecKOHEeYHO yObIBaIoIIei reoMeTpU4IeCcKOr MPOrpeccuu
4.3 3amaBaTh MOCIEIO0BATEIIFHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOrpeccuil Njs pelieHus
' pealIbHBIX 3aJ1a4 IPUKJIAJHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKA
5.1 OnepupoBath NOHATUSIMHI: MHOXECTBO, OTIEpAIlUH HAJl MHOXKECTBAMH
Hcnonp30BaTh TEOPETHKO-MHOXKECTBEHHBIN armapar Juisi ONHCAHHs pealbHbIX
5.2 MIPOIIECCOB U SIBIICHUH, P PEIICHUH 33/1a4 U3 IPYTUX YUCOHBIX MPEIMETOB
5.3 OnepupoBath NOHATUSAMU: OIpe/IeJIeHEe, TEOpeMa, CIe/ICTBUE, 10Ka3aTeIbCTBO
6 Teopust BEepOsSTHOCTEW U CTAaTHCTUKA
6.1 Uurath U CTPOUTH TAOJIMLIBI U JUArPaMMBbl
6.2 OnepupoBaTh MOHATUSIMH: cpenHee apudmeTrHdeckoe, MenuaHa, HauOolbIIee,
' HauMEHbIIIee 3HaYCHHEe, pa3MaX MacCUBa YUCIIOBBIX JIAHHBIX
OnepupoBaTh MNOHITUSAMHU: CIYYalHBIM AKCHEPUMEHT (OMBIT) W Cly4aiiHOE
coObITHE, PJIEMEHTAapHOE COOBITHE (PJIEMEHTApHBIM MCXO0J) CIy4allHOTO OIIbITa;
6.3 HAaXOJUTh BEPOSITHOCTH B ONbITAX C PaBHOBO3MOXXHBIMU  CIy4YalHBIMH
COOBITHSIMH, HAXOJWUTh M CpPaBHHUBATh BEPOSTHOCTH COOBITUH B HW3YYCHHBIX
CIIy4aifHBIX SKCTIEPUMEHTAX
Haxomute u dopmynupoBaTh COOBITHS: MepecedeHre M OObeIUHEHUE TaHHBIX
6.4 COOBITUH, COOBITHE, TPOTHUBOMOJIOXHOE JIAaHHOMY COOBITHIO; TIOJIb30BAThCS
' quarpamMmamu Jinepa U (GOpMyNON CIOXKEHUS BEPOSTHOCTEH TpHU pelIeHHH
3a/1a4y
OnepupoBaTh TOHATHUSMHU: YCJIOBHAs BEPOSTHOCTh, HE3aBHCHMBIC COOBITHS,
6.5 HAXOJHUTh BEPOATHOCTH C MOMOIIBIO MpaBUIa YMHOXKEHHUS, C TIOMOIIIBIO JepeBa
CIIy4aiiHOTO OMbITa
6.6 [TpumeHITH KOMOWHATOPHOE TIPABIIIO YMHOKEHUS TIPH PEIICHUH 337124
OnepupoBaTh TOHSATHSMH: HWCIBITAHWE, HE3aBUCUMbBIC HCIBITAaHUS, CEpUS
6.7 UCIBITAHUH, yCIeX W HeyJada; HaXOJHWTh BEPOSTHOCTH COOBITHH B CepHH
' HE3aBHCHUMBIX UCTBITAHUHN 10 TIEPBOTO ycCIeXa, HAXOIUTh BEPOSITHOCTH COOBITHIA
B CcepuM UcnbITaHuid bepHyinu
6.8 OrnepupoBaTh MOHATUSIMH: CITydailHasi BETMYMHA, paclpeIesieHne BEPOSITHOCTEH,
' qUarpamma pacrtpeeeHus
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, MPsMasi, TNIOCKOCTh
79 [IpuMeHsITh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HHUX IPH pPEUICHUH
' TEOMETPUUYECKHX 3a/1a4
7.3 OnepupoBaTh MOHATHAMH: MapaJlIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U
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IJIOCKOCTEN

7.4

KnaccudunupoBaTb B3aMMHOE pACHOJOXKEHHE TMPSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSIMU: ABYTPAHHBIN yroj, rpaHd ABYIPAHHOTO yria, pedpo
JIBYTPAHHOI'O yIja, JMHEWHBIM YroJl JBYTPAHHOIO yria, rpajycHas Mepa
JIBYTPaHHOIO yIJla

7.6

OHGpI/IpOBaTB TIOHATHUSAMU MHOTI'OrpaHHUK, BbIHyKHBIfI n HeBBIHyKJIbe/'I
MHOI'OI'paHHUK, 3JIEMCHTEI MHOI'OI'paHHHUKaA, HpaBI/IHBHHﬁ MHOTI'OI'paHHHUK

1.7

PacriosHaBaTh OCHOBHBIE BHJBl MHOTOIPAaHHUKOB (TMpaMujaa, MpU3Ma,
IPSIMOYTOJIBHBIN Mapajieenunen, Kyo)

7.8

KrnaccudunupoBaTs MHOTOTpaHHUKH, BBIOUpas OCHOBAHUS IS KiaccU(pHUKAIIH
(BBINYKJIBIE W HEBBIYKJIBIC MHOTOTPAHHUKH, TPaBUIBHBIC MHOTOTPAHHUKH,
MPSIMBIC ¥ HAKJIOHHBIC TTPU3MBI, TTApaJUICIICTIUIIC IbI )

7.9

OHGpI/IpOBaTI) IMOHATHUAMM: CCKYyIas IJIOCKOCTh, CCHCHNEC MHOTOI'PaHHHUKOB

7.10

OOBSCHATh TNPUHLMIBI TOCTPOEHUS CEUEHUW MHOTOTPAaHHUKOB, HCIIOIb3YS
METO/I CJIEOB

7.11

Crpouth cedyeHuss MHOIOI'PaHHUKOB METOAOM CJIE/IOB, BBIMNOJHATH (BBIHOCHBIE)
IUIOCKHUE YEPTEKU U3 PUCYHKOB IIPOCTBIX 00BbEMHBIX (UIYp: BUJ CBEPXY, COOKY,
CHM3Y

7.12

Pematn 3a/ladyd Ha HAXOXACHUC I'COMCTPHUUYCCKUX BCIUWYHH II0 o6pa3uaM nin
AIropuTMaM, MHNpPUMCHAA H3BCCTHLBIC AHAJIUTHYCCKHUE MCETOJAbl IHpPU PCHICHUU
CTAHAAPTHBIX MAaTCMATHUYCCKUX 3a/1a4 Ha BBIYHUCIICHUC paCCTOHHI/Iﬁ MCKAY ABYyMs
TOYKaMHd, OT TOYKH [0 pr[MOfI, OT TOYKHM 10 IIIOCKOCTH, MCKIY
CKPCHINBAOIHUMUCS IMTPAMBIMU

7.13

Pematps 3amaun Ha HaxXOXJIE€HHWE T€OMETPUYECKHMX BEJIMYMH MO oOpaslaMm MWiIH
aaropuTMaM, IPUMEHSS H3BECTHBIC AHAIMTHUYECKHE METOABI IIPU PELIECHUU
CTaHJApPTHBIX MAaTEMaTUYECKHX 3aJad Ha BBIYUCICHHE YIJIOB  MEXAY
CKPELIUBAIOIIMMUCSA IPAMBIMH, MEXAY IPAMOH U IIJIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB

7.14

Beruucnsate o0beMbl M IJIOIMIATM TOBEPXHOCTEH MHOTOTPAHHHUKOB (TpU3Ma,
nupaMua) ¢ TMpuMeHeHHeM (OpMyN, BBIUUCISITH COOTHOIICHUS MEXKIY
TJIOMIAIMU TTIOBEPXHOCTEN, 00beMaMu MOJJOOHBIX MHOTOTPAaHHHUKOB

7.15

OrnepupoBaTh MOHATHUAMH: CHMMETPHUS B POCTPAHCTBE, EHTP, OCh U TUNIOCKOCTH
CUMMETpPHH, IIEHTP, OCh U MIIOCKOCTh CAMMETPHUH (DUTYPBI

7.16

W3Bnekatb, MNpeoOpa3oBbIBATh W HUHTEPIPETUPOBATH  HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEeACTaBIEHHYIO Ha YepTexax U
pPUCYHKax

7.17

[TpumensaTh reoMeTpudeckue (akThl Ui PELICHHUs] CTEPEOMETPUUYECKHX 3ajad,
MPEIoIaralolliuX HECKOJIbKO IIAroB pEeUIeHHs, €CIIU YCIOBHUS MPUMEHEHUS
3aJaHbl B IBHOHM (opme

7.18

IIpuMenATs,  mpocTeWIMEe  IPOrpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUN CTEPEOMETPUUECKHX 3a1a4
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IIpuBOaUTE NpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOAC U JKU3HU,

7.19
pacrio3HaBaTh IPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHATh NOJMY4YEHHBbIE 3HAHMS Ha MPAKTHKE: aHAJIU3UPOBaTh peabHbIC
CUTyallul M TPUMEHATb WU3Y4YEHHbIEC IOHATUS B IPOLECCE IIOUCKA pPEIICHUS
MaTeMaTHYeCKu CQHOPMYJIUPOBAHHOW MpPOOJIEMBbI, MOAEIMPOBATH pEAJbHBIE
7.20 CUTyallud Ha S3bIKE TE€OMETPUHU, UCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM T'€OMETPUYECKUX IOHATUH M TeopeM, ammapara ajireOpsl,
pelaTh MPAaKTUYECKUE 3a/ladM, CBSA3AHHBIE C HAXOXKICHUEM I'€OMETPUUYECKUX
BEJINYMH
[IpoBepsiembie ameMeHTHI conepkanus (10 kmacc)
Kon IIpoBepsieMblii 2JIEMEHT COlEpKaHUS
1 Yucna v BIYKCICHUS
Panmonaneueie uncna. OOBIKHOBEHHBIE U JICCITUYHbBIC APOOH, MPOIEHTHI, 06CKOHEUHBIE
11 nepuogu4eckue Apobu. Apudmernueckue omnepanuu ¢ paluOHAIbHBIMU YHCIAMH,
' peoOpa3oBaHus YUCIOBBIX BbIpaxeHUH. llpuMeHneHnue napobell M NPOLEHTOB IS
pelLeHHs MPUKIIAJAHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciel 3HaHUM U peanbHOM KU3HU
JelicTBuTenbHble yncna. PanyoHanbHbple U UppalMOHAIbHbIE YnCiIa. ApU(pMeTHIECKue
1.2 omnepauuu ¢ JAeMCTBUTENbHBIMU uuciaamu. [IpuOamkeHHble BBIYMCICHUS, IpaBUia
OKpYTJICHUs, IPUKUIKA U OLIEHKA pe3yJbTaTa BEIYUCICHHUH
Crenenb ¢ nenbiM nokaszareneM. CtanaapTHas Gopma 3anucu AeHCTBUTEIBHOIO YHCTIA.
1.3 Ucnonp3oBanue noaxoxsmed (Gpopmbl 3amucu AEUCTBUTENbHBIX YHMCEN I PELICHHS
IIPAKTUYECKUX 3a7a4 U MPEACTABIECHUS JaHHBIX
14 Apudmernueckuil KopeHb HaTypanbHOH creneHu. J[lelicTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMHM HaTypaJbHON CTENIEHU
15 CuHycC, KOCHHYC U TaHT'€HC YUCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC
' YKCIIOBOTO apryMeHTa
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 ToxaecTBa U TOKJECTBEHHbIE IPEOOPA30BAHUS
29 [TpeobpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' bopmyIbI
23 VYpaBHeHue, KopeHb YypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
' VHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanyoHanbHbIX YpaBHEHUH U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHHUI
27 [IpumeHeHne ypaBHEHMI 1 HEPABEHCTB K PEILIEHUIO MATEMaTUYECKUX 3a/1a4 U 3a/1a4 U3

Pa3IUYHBIX 00J1acTel HAYKU U PEATbHON KU3HU
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OyHKIHH U TpaduKu

Oynkius, cnocoObl 3amanus ¢(ysknun. ['paduk ¢yHkuuun. B3ammbHO 0OpaTHBIE

3.1
byHKIUA
39 OOnacte omnpeaeneHUs M MHOXKECTBO 3HadueHuWM ¢yHkuuu. Hymu  yHxoum.
' [TpomMeXyTKH 3HAKOIIOCTOSIHCTBA. YeTHBIE U HEUETHBIE (PYHKIIUU
33 CreneHHas (QyHKIMsI ¢ HaTypajbHBIM U IIeJbIM Ioka3aTeneM. Ee cBoiicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHS N-0if cTENeHN
34 Tpuronomerpudeckass OKpPY>KHOCTb, OINpEACICHUE TPUTOHOMETPUUECKUX (DYHKIIHHA
' YHCIJIOBOI'O apryMeHTa
4 Havana mareMaTnyeckoro aHaausa
41 [TocnenoBarenbHOCTH, CHOCOOBI  3aJjaHUs  MOCHIEAOBaTENbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BAaTENbHOCTH
Apudmernueckass W reoMeTpuUeckas mporpeccuu. beckoHewyHo — yObIBaromas
42 reomerpuueckas mnporpeccus. Cymma OECKOHEYHO YObIBaroIIel TI€OMETpUYECKON
' nporpeccun. dopmyna CIOXKHBIX IPOLEHTOB. lcnosb3oBaHue nporpeccuu Juist
pEILIEHNUs PEATbHBIX 3a7a4 IPUKIAJHOIO XapaKkTepa
5 MHoskecTBa U JIoTHKa
MHOXecTBO, onepalnuu HaJl MHOXecTBaMuU. [[uarpammsl Ditnepa - Benna. [Ipumenenne
5.1 TEOPETUKO-MHOKECTBEHHOI'O anmnapara JJis ONMCaHUs PEAIbHBIX IIPOLECCOB U SIBJICHUH,
IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPeAMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, T0Ka3aTEeIbCTBO
6 Teopust BeposSTHOCTEH U CTaTUCTHKA
[IpencraBieHyne AJaHHBIX € MOMOIIBIO Tabaul u auarpamMm. CpenHee apudmMernyeckoe,
6.1 Me/aHa, HauOoJbIllee U HaUMEHbIlIee 3HAYEeHHUs, pa3Max, JTUCIEPCHs U CTaHJapTHOE
OTKJIOHEHHE YUCIIOBbIX HAOOPOB
CrnyualiHble S5KCIEPUMEHTHI (OMBITHI) U Cay4yaiiHble COOBITHSA. DJIeMEHTapHbIE COOBITHS
6.2 (ucxozpl). BeposTHOCTB ciyyaitHOro coObITHS. BIM30CTh 4acTOTBI M BEPOSATHOCTH
' coObiTuii. CryyaliHble ONBITHI C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.
BeposiTHOCTH COOBITHI B ONBITAX C pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Omnepanuu HaJ COOBITUSIMU: TepecedeHre, 00beTUHEHNE, TPOTUBOIOIO0KHbBIE COOBITHSL.
' Jwuarpammsl Oitsiepa. @opMyiia CI0KEHHS BEPOATHOCTEN
6.4 VcnoBHass ~ BEpOSTHOCTb.  YMHOKEHHE  BeposATHOCTEH. JlepeBo  ciy4dallHOro
' skcniepumenTta. @opmysa mosHoN BeposTHOCTU. HeszaBucuMble COOBITHS
65 Komb6unaropunoe mnpaBuino ymHoxkeHus. IlepectanoBkun u ¢akropuan. Yucio
' coueranuil. Tpeyronsauk Ilackans. @opmyna 6uHoma HeroToHa
bunapublif cioy4aliHbplii ONBIT (MCOBITAHHME), YycHex U Heydada. HesaBucumbie
6.6 ucnbiTanus.  Cepust HE3aBUCUMBIX MCHBITAaHMM 10 mnepBoro ycmexa. Cepus
HE3aBHCHUMBIX UcIbITaHU bepHymm
6.7 Cnyuaiinas BennuuHa. PacnpeneneHue BeposiTHOocTed. Jluarpamma pacrpeneneHus.
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[Tpumeps! pacripesienieHnii, B TOM YHCiIe TeOMETPHYecKoe U OMHOMHAIBHOE

I'eomerpus

7.1

OcHOBHbBIE TIOHATUSA CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTrie 06 aKCMOMaTHYECKOM MOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U
CJIEJCTBHS U3 HUX

1.2

B3auMHOe pacnosiokeHre NpsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIINECS, TapalIeIbHbIE
n CKpCHIMBAOIIHECA MpsAMBIC. HapaJIJIGJIBHOCTB MMPpsAMBIX )41 IUIOCKOCTEN B
IIPOCTPAHCTBE: MApaJUIe/IbHbIE MPSIMbIE B INPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSMBIX, NapaUICJIBHOCTh MPSAMOM M IIOCKOCTH. YTIBI C COHAIpaBICHHBIMHU
CTOpPOHaMH, YroJl MEXIy NpsAMBIMU B INpocTpaHcTBe. [lapamienbHOCTh IMIOCKOCTEM:
MapajulesibHbIE TUIOCKOCTH, CBOMCTBA MapajulelibHbIX IWIockocteil. IIpocreiimme
IPOCTPAHCTBEHHbIE (UIyphl Ha IUIOCKOCTH: TETpadap, KyO, Mapaluielenumnes,
MOCTPOEHUE CEUYECHUI

7.3

IlepneHuKyISIpHOCTE  IPSAMOM M IJIOCKOCTH: INEPIEHIUKYJSAPHBIE IpsMBIE B
IIPOCTPAHCTBE, NPSAMbIE MapajlIeIbHbIE U NEPIEHAUKYISAPHbIE K IUIOCKOCTH, MPU3HAK
NEPIEHAUKYIIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpPEMa O IPSIMOM NEPIEHIUKYISIPHON
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXKIY NPSAMOM M INIOCKOCTBIO, JIBYTPaHHBIN
yIOJ1, JINHEWHBIA yroJl IBYIpaHHOro yria. [IeprneHauKynsap U HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOI 10 TUIOCKOCTH, MPOEKIHs (PUryphbl Ha
IUIOCKOCTh. IlepneHauKyJIsIpHOCTh IUIOCKOCTEH: NPHU3HAK NEPHEHAUKYJISPHOCTH JIBYX
I10cKOoCTeN. Teopema 0 Tpex NeprneHAuKyIsIpax

7.4

ITonsiTHE MHOTOIpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTIOIDAHHUKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOIPAaHHUKH, pa3BepTKa MHororpaHHuka. [Ipu3zma: n-yrosnbHas
npU3Ma, TPaHU U OCHOBAHUS MPU3MBI, IPsSIMasi U HAKJIOHHAs MPU3Mbl, OOKOBas U MOJIHAS
NOBEPXHOCTh Mpu3Mbl. [lapamienenunen, NpsIMOYTOJIbHBIN Napaulelenunel U €ro
cBoiicTBa. Ilupamuna: n-yrosipHas mupaMuja, FpaHd U OCHOBAHUE MUPaMUJIbI, OOKOBast
U TI0JIHAsl TIOBEPXHOCTh MUPAaMUJbl, IPABUJIbHAS U yCEUEHHAs] MUpaMUAd. DJIEMEHTHI
npusMel M nupamuzbl. [IpaBWIIbHBIE MHOTOTPAaHHHMKHM: IIOHSTHE IPaBUIIBHOIO
MHOTOTpaHHHMKa, NpaBWJIbHAs TMpU3Ma U TpaBUibHAs MUpaMHla, [paBUIbHAS
TpeyrojibHasi MUpaMuaa U NMpaBWIbHBINA TeTpasap, KyO. IIpencraBienue o mpaBUIbHBIX
MHOTOTpaHHHUKAX: OKTa’p, 10AeKa3Ip U ukocadl CeueHus Mpu3Mbl U MHPaMUIbI

7.5

CuMMeTpHsi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOYKH, MPSMOM, MIIOCKOCTH.
OneMeHTsl  CHMMETpUM B NHMpaMuax, INapajielienunenax,  IMpaBUIbHBIX
MHOTOI'PAaHHHUKAX

7.6

Bbruncnenue 5»1e€MEHTOB MHOTOIPAHHUKOB: peOpa, AuaroHanu, yrisl. [lnomane
OOKOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSIMON MPU3MBI, IJIOIA/ (b OCHOBAHHIH,
TeopemMa 0 OOKOBOM TTOBEPXHOCTH MPsIMOH mpu3Mbl. [1momans 60KOBOW MOBEPXHOCTH U
MOBEPXHOCTU NPAaBWJIBHOW MUpaMHIbI, TEOpEMa O IUIOUIAJN YCEYEHHOW NMUPAMMIIBI.
[Tonsitre 06 06beMe. OOBEM MUPaMUIbI, TPUIMBI

1.7

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOLIEHHUS MEXIY IUIOMAASMH MOBEPXHOCTEH,
00beMaMu MOAOOHBIX Tel

[Tposepsiembie Ha EI'D o maTemaTuke TpeOOBaHUs
K pe3yJbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpamMMbl
cpemHero o0Iero oopa3oBaHms
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Kon
MIPOBEPSEMOTO
TpeOoBaHUS

[TpoBepsiemble TpeOOBaHMS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHUSI OCHOBHOM
00pa3zoBaTeNbHON MTPOTrpaMMBbl CPETHETO 001IIer0 00pa30BaHUS

1

Brnagenne meronamm J0Ka3aTeNbCTB, aJTOPUTMAMM DPELIEHUS 3a/1ady; yMEHHE
(GbopMynupoBaTh U ONEPUPOBATh HMOHATUSAMHU: OIpEJEIIEHUE, aKCUoMa, TeopeMa,
CJIEZICTBHE, CBOMCTBO, MPU3HAK, JI0KA3aTEIbCTBO, PABHOCHIIbHBIE ()OPMYITHPOBKH;
OPUMEHATh MX; YMEHHE (QOpMyJIHpoBaTh OOpaTHOE M HPOTHBOIIOJIOKHOE
YTBEPXKACHHUE, NPUBOAUTH IPUMEPHl M KOHTPIPUMEPHI, UCIOIB30BAaTh METO]
MaTEeMaTUYECKON HWHAYKLIHMH; INPOBOIUTH JOKA3aTCIIBHBIE PACCYKICHUS IIPU
pELIEHNH 3a/1a4, OLICHUBAThH JIOTUYECKYIO IIPABWIIBHOCTbh PACCYKJEHUMN; YMEHHE
OIEpUPOBATh IOHATHUAMHU: MHOMKECTBO, ITOJAMHOXKECTBO, OIEpallMM  Hal
MHO’KECTBAMH; YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar Jyis
ONMCAHUA PEATbHBIX NIPOLIECCOB U SIBJICHUM U NPU PELICHUH 3a1a4, B TOM YHUCIIE
U3 JAPYruX Y4YeOHBIX MPEIMETOB; yMEHHE OIEepPHUpOBATh MHOHATHUAMH: Tpad,
CBS3HBIM rpad, nepeBo, LHUKI, Tpad Ha IUIOCKOCTH; yMEHHE 3aJaBaThb U
OTIHCHIBATH Tpadbl Pa3IMIHBIMU CIIOCOOAMU; MCIIOIB30BaTh Tpadbl pU PEIICHUN
3aj1a4

YMeHue onepupoBaTh MOHATHSIMHU: HaTYypaJIbHOE YKCIIO, LIEI0€ YHUCIIO, CTENEHb C
LIeJIbIM [IOKAa3aTelleM, KOPEHb HaTYpaJbHOM CTENEHH, CTENEHb C PallMOHAIBLHBIM
HokaszarejeM, CTENeHb C JIeHCTBUTENBHBIM IIOKa3aTesneM, JiorapupM uucia,
CHUHYC, KOCHHYC W TaHI€HC IPOMU3BOJBHOIO YHUCJA, OCTAaTOK I10 MOJYIIO,
palMOHATIBHOE YHCIO, HPPALUOHAIBHOE YHUCIO, MHOXECTBA HAaTypajbHbIX,
LENbIX, PAalUOHAIBHBIX, JCHCTBUTENBHBIX YHUCENI; YMEHUE HCIIOJIb30BaTh
NpPU3HAKU JAETMMOCTH, HaUMEHbIIUM OOIMH JenuTenbh M HauMEHbllee oOIee
KpaTHOe, anroput™ EBkiuaa mpu pelieHuu 3ajad; 3HAKOMCTBO C pa3iMYHbIMU
HNO3ULIMOHHBIMM CHUCTEMAaMM CUHCIICHUS; YMEHHE BBINOJIHATh BBIYHUCICHUE
3HauUE€HUN M TpeoOpa3oBaHUsl BBIPAKEHUHW CO CTENEHSAMHU U Jiorapudmami,
npeoOpa3oBaHusi ApOOHO-PALMOHATBHBIX BBIPAXKEHUN; YMEHHE OIEepPUPOBATH
MOHSITUSMU: MI0CJIEI0BATENbHOCTD, apudmernyeckas IIpOrpeccus,
reoMeTpuueckasl Iporpeccus, OCCKOHEYHO YyObIBalolass TIeoMeTpHuYecKas
Iporpeccus; yMeHUE 3a/1aBaTh IOCIEJOBATEIBHOCTH, B TOM YUCIE C IIOMOLIBIO
PEKYpPPEHTHBIX (hOpMYJT; yMEHUE ONEPUPOBATH MOHATHAMU: KOMIUIEKCHOE YHCIIO,
COMPSIKEHHbIE KOMIUIEKCHBIE YHCIIa, MOJYJb U apTyMEHT KOMILJIEKCHOTO YHUCIa,
dopma 3anmucu KOMIUIEKCHBIX 4Hceld (reoMeTpuyeckas, TPUrOHOMEeTpudecKas M
anreOpanyeckas); yMeTb IPOU3BOAUTH  apuUPMeTHUYecKue JAEUCTBUS  C
KOMILJIEKCHBIMU YHMCJIaMH; MPUBOJUTH MPUMEPHI MCIOIB30BaHUS KOMIUIEKCHBIX
YHCell; ONEepUpoBaTh MOHATUSAMM: MaTpuma 2 X 2 u 3 x 3, omnpenenuTenb
MaTpHIIbl, TEOMETPUUECKUNA CMBICIT OTIPEIeIUTENS

YMeHue  onepupoBarTh  IMOHATUAMM:  palMOHAIbHBIE, UPPALMOHAIBHBIC,
MOKa3aTelbHblE,  CTENEHHblE,  JIOTapupMUUYECKHE,  TPUTOHOMETPUUECKHE
YPAaBHEHUsT U HEPABEHCTBA, UX CHUCTEMBI; YMEHUE OIEPUPOBATH ITOHATUSMHU:
TOXKJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YpaBHEHHUU U HEPABEHCTB, PABHOCWIBHOCTb YPaBHEHUN, HEPABEHCTB U
CHUCTEM; YMEHHE pellaTb YPaBHEHHWs, HEPABEHCTBA M CHUCTEMBI C ITOMOIIbIO
pa3sIMYHBIX IIPUEMOB; pellaTb YypPaBHEHWsS, HEPABEHCTBA U CHCTEMBI C
IapamMeTpoM; MPUMEHSATh YPaBHEHHs, HEPABEHCTBA, UX CHCTEMBI JUI1 pPELICHUS
MaTeMaTHUYeCKUX 337ay W 3a/a4 U3 pa3IMyHbIX O0JIacTeil HayKu M peaJbHON
KU3HU

YMeHue  onepupoBaTh  NOHATUAMHM:  (DYHKIMS,  4YETHOCTh  (DYyHKIMH,
NEPUOUYHOCTD (PYHKIH, OTPAaHHYEHHOCTH (PYHKIIMU, MOHOTOHHOCTH (DYHKIIWH,
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IKCTpeMyM (YyHKIHH, HawOoyblliee W HAUMEHbIEE 3HA4YCeHUsS (QYHKIMU Ha
MIPOMEKYTKE, HeMpepbIBHAS (YHKIINS, aCHMIITOTHI Tpaduka (yHKIHUH, ITepBas U
BTOpasi MpOW3BOAHAS (DYHKIHUU, TEOMETPHUUSCKUA U (PU3UYECKHH CMBICIH
NIPOM3BOJIHOM, TEPBOOOpa3Hasi, ONPENEICHHBI WHTETpall; YMEHHE HaXO/AUTh
aCUMNTOTHI Tpaduka (YHKIMK; YMEHHE BBIYUCIATH IMPOU3BOJHBIC CYMMBI,
NPOM3BECHUS, YAaCTHOTO M KOMIIO3UIMK (YHKIWH, HaXOJWTh YypaBHEHHE
KacaTebHOW K Tpaduky (YHKIUH; YMEHHE HAXOIUTh IPOHU3BOJHBIC
AJIEMEHTAPHBIX ~ (QDYHKIMI; yMEHHE  HWCIOJb30BAaTh  IPOM3BOJHYIO IS
uccienoBanusi (PyHKIWN, HAXOAWUTh HAMOONBIINE W HAUMEHBIINE 3HAYCHHUS
(GyHKIUH; CTPOUTh TpapUKd MHOTOWICHOB C HCIOJIh30BAaHHEM  arapara
MATEeMATHYECKOTO aHAIWM3a; MPUMEHITh TMPOU3BOAHYIO JUISI HAXOXJICHUS
HAWTYYIIIEro PEIIeHHs B PUKIIAIHBIX, B TOM YHCIIE CONHUATBHO-3KOHOMUYECKHX
u (u3mUecknx 3amadax; HAXOMUThH IUIOMAAM W O0BEMBbl (PUTYp C MOMOIIBIO
WHTErpaia; MPUBOJAUTH IPUMEPHI MATEMATHIECKOTO MOJICITUPOBAHHS C TIOMOIIBIO
Qg depeHIraIbHbIX ypaBHEHUN

YMeHue omnepupoBarth MOHATHAMHU: Tpaduk ¢(yHKIMHM, oOpaTHas (QyHKIHA,
KoMmno3uuuss  GyHKUMH, JMHeHHas QyHKOMSA, KBaapaTuyHas — (QyHKLuA,
panmoHanbHas (GYHKLUS, CTETIEHHass (PYHKIUS, TPUTOHOMETpUIecKrne (QyHKIUH,
oOpaTHble TPUTrOHOMETpUUYECKHe (PYHKIMH, [TOKa3aTeabHas U JorapupmMuuecKkas
(GyHKIMU; yMEHHE CTPOUTh TpadUKW HW3YYEHHBIX (QYHKIUH, BBIIOIHITH
npeoOpa3oBanusi rpadukoB (YHKUMH, UCIONB30BaTh TI'paQUKU I HU3ydEHHS
IPOLECCOB M 3aBUCUMOCTEM, MpU pEIIeHWH 3a4ad U3 JPYrux Y4eOHbIX
IOPEIMETOB U 33/1a4 U3 PealbHOM KM3HM; BbIpakaThb (opMysaMH 3aBHUCUMOCTH
MEX/y BeTMUYMHAMMU; UCTIIOIH30BATh CBOMCTBA M rpadpuKu PYHKITUI ISl peleHus
yYpaBHEHMI, HEPAaBEHCTB M 33Ja4 ¢ apaMeTpamu; U300paxaTb Ha KOOPAMHATHON
IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJ]aul Pa3HbIX TUIOB (B TOM 4YMCJIE Ha MPOILEHTHI,
JIOJM W 4acTH, Ha JIBWXKEHHe, paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJOIH,
3a7a4yl K3 O00JIaCTH YOpaBIEHUS JIMYHBIMU M CEeMEHHBIMU (HUHAHCAMM);
COCTABJISATh BBIPAKECHHUsI, YPABHEHUs, HEPABEHCTBA U MX CHUCTEMBI II0 YCIOBUIO
3a[a4d, MCCIIEJO0BaTh IOJIyYEHHOE PEIIEHUE U OLEHHBAaTh IPaBONOJ00HOCTh
pe3ynbTaTOB;, YMEHUE MOJEIMPOBATH PpEAINbHbIE CUTyallud Ha  S3bIKE
MaTE€MaTHUKH; COCTaBIIATh BBIPAXKCHUS, YPABHECHMsI, HEPABEHCTBA U UX CHCTEMBI
[0 YCIIOBUIO 3aJa4yM, MCCIEI0BATh IOCTPOCHHBIE MOJEIM C HUCIOJIb30BAHUEM
anmnapara ajireOpbl, UHTEPIIPETUPOBATH MOTYYEHHBIN pe3ynbTar

YMeHue omnepupoBaTh NOHSTUSIMM: CpeAHEEe apupMEeTHUecKoe, MeJnaHa,
HauOoJplllee M HaUMEHblIee 3HAUYeHUs, pa3Max, JIUCIEepPCHs, CTaHIAapTHOE
OTKJIOHEHHE 4YMCIIOBOro HaOopa; yMeHUEe W3BJEeKaTh, HWHTEPIPETUPOBATDH
UHpOpPMALIMIO, TPEACTaBIEHHYI0 B TalnMuax, Ha JuarpaMmax, rpadukax,
OTPAKAOIIYI0 CBOMCTBA pEalbHBIX MPOLECCOB W SBICHUM; MPEICTaBIATH
UH(OPMALIMIO C TOMOIIBIO TAOJIHIl U JUArpamMM; MCCIEA0BaTh CTAaTHCTUYECKUE
JaHHbIE, B TOM YHCII€ C MPUMEHEHHEM rpaUuecKux METOJ0B M 3IEKTPOHHBIX
CpeAcTB; TIpadUUecKd HCCIEA0BaTh COBMECTHbIE HAOIIOACHUS C IOMOUIBIO
JIMarpaMM pacCerBaHUs U JIMHENHOW perpeccun

YMeHue onepupoBaTh MOHATHUSIMM: CIy4ailHBIH OMBIT U CilydailHOE COOBITHE,
BEPOSITHOCTh  CIIy4YalfHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TIpaQUuUecKUX METOJOB; NPUMEHATH (OPMYIbl CIOXKEHUS U
YMHOXXEHUS BepoATHOCTEH, (hopMyiTy MOJTHON BEpOSTHOCTH, hopmyny beprymu,
KOMOWHATOpHBIE (akThl U (GOPMYIBI, OIICHHUBATh BEPOATHOCTH peabHBIX
COOBITHI; yMEHHE  OINEpUpPOBaTh MOHATUSAMH:  CllydaiiHas  BeJIMYMHA,
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pacnpenieieHue BEPOSITHOCTEH, MAaTeMaTH4YeCKOe OXKUAAHWE, AUCIEPCUs U
CTaHJapTHOE OTKJIOHEHHE CIy4ailHOW BeNMUYMHBI, (QYHKUIUU paclpeneieHus u
IUIOTHOCTH PAaBHOMEPHOI'O, IMOKA3aTENbHOIO M HOPMAIBHOI'O PaCHpElEICHUN;
YMEHHUE UCIOJIb30BaTh CBOMCTBA HW3YYEHHBIX PpACHPEACICHUA ISl PELICHUs
3a[a4; 3HAKOMCTBO C HOHSATHSMHM: 3aKOH OOJIBIINX YHCEN, METO/bI BEIOOPOUHBIX
HCCJICIOBAaHUM;, YMEHUE NPUBOIAUTH MPUMEPHI MPOSBICHHUS 3aKOHA OOJIBIINUX
YuceNl B MPHPOJHBIX M OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpUPOBATH
MOHATUSMU: COUYETAHHE, IEPECTAHOBKA, YUCJIO COUYETAHUN, YUCIIO NIEPECTAHOBOK;
6unom HploTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (PAKTHI U PACCYHKIACHUS
JUISL pellieHusl 3ajlay; OLIEHWBATh BEPOATHOCTH PEANbHBIX COOBITUM; COCTaBIAThH
BEPOATHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH MOIYYEHHBIN PE3ybTaT

YMeHue onepupoBaTh MOHATUSIMHU: TOYKA, MpsMas, MIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, Jy4, BEJIMYUHA yIJia, INIOCKUH yroil, IBYTPaHHBINA Yroil, TPeXIpaHHBIH
yIoJ, CKPEHIMBAIOIIKUECS NpsIMble, MapauIeIbHOCTh M MEPIEeHAUKYISIPHOCTh
OpSIMBIX U IUIOCKOCTEH, Yroia MEXIy HpSIMBIMH, Yrojl MexXAy MpsIMOi H
MJIOCKOCTBIO, YIOJl MEXIY TJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JO TJIOCKOCTH,
paccTosHUE MEXJy MPSIMBIMU, PACCTOSHHE MEXKAY IUIOCKOCTAMU; YMEHHE
MCIIOJIB30BATh MPU PEHICHUU 33J]1a4 U3y4eHHBbIC (aKThl U TEOPEMbI INIAHUMETPHUU;
YMEHHE OIICHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpA; CTPOUTH
MaTEeMaTUYECKHEe MOJEIN C MOMOIIbI0 T€OMETPUUYECKUX TMOHSATUN U BEIHYMH,
pelaTh CBA3aHHbBIE C HUMHU MPAKTUYECKHUE 3a/1a4H

10

YMeHue omnepupoBaTh MOHIATUSAMH: IUIOMAAL (GUTYpBl, 00BEM (UTYPHI,
MHOTOTPaHHUK, IPABWJIbHBI MHOIOTPAHHUK, CEYEHHE MHOTOTpaHHHKA, KyO,
napajuiefienunen, mnpusMa, NOupamuia, (QuUrypa u TOBEPXHOCTh BpaIICHHUS,
IWIMHAP, KOHYyC, Imap, cdepa, mmomanb cdepbl, IUIONAas HOBEPXHOCTH
NUPAMUJIBI, TPU3MBI, KOHyCa, LHIMHApA, 00BeM KyOa, MNPSIMOYTOJIbLHOTO
napajulesienunena, nupaMuibl, TpU3Mbl, LUIUHAPA, KOHYyca, lIapa, pa3BepTKa
[IOBEPXHOCTH, CEUEHUS KOHYCa ¥ LIWJIMHAPA, TapajuIeIbHbIE OCH WM OCHOBAHHUIO,
CeUeHHe IIapa, IUIOCKOCTh, Kacaromascs c@epbl, HMIUHApPA, KOHYCa; YMEHHE
CTPOUTh CEYEHHE MHOTIOrpaHHMKa, HM300pakaTh MHOTOIPaHHMKH, (UTYpBI U
MOBEPXHOCTU BPALLEHUS, UX CEYEHHS, B TOM YHCII€ C MOMOIIBIO AIEKTPOHHBIX
CpPE/CTB; YMEHUE NMPUMEHSATh CBOWCTBA FT€OMETPUUYECKUX PUTYp, CAMOCTOSTEIBHO
GbopMynupoOBaTh OIpENETIeHUs] H3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3Bl O
CBOWCTBAX W TPU3HAKAaX TeOMETpUYecKuX (uryp, 0OOCHOBBIBATH WU
ONpoBepraTh MX; yMEHHE IPOBOAMTH KIACCUPUKALNIO (PUTYp MO PA3IUYHBIM
NPU3HAKaM, BBIIOJIHATh HEOOXOAUMBIE TOTIOTHUTENIbHBIE TOCTPOSHHUS

11

YMeHue onepupoBaTh NOHATHUAMHU: JBHKEHHE B IPOCTPAHCTBE, MapajuleIbHBIN
NEPEHOC, CUMMETpUs Ha IIJIOCKOCTU M B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 1mo00us1, MoJo0HbIE (PUTYPBI; YMEHHE paclio3HaBaTh PaBHbIE U
nofoOHbIe (QUTYpbl, B TOM 4HCI€ B NpPHUPOJE, HCKYCCTBE, ApPXUTEKTYPE;
UCIIOJIb30BaTh TI'€OMETPUUYECKHE OTHOUIEHMsI NIpU PEIICHUU 3a4ad; HaXOJUTh
reoMeTpUUYECKHe BEJIMUMHBI (JUTMHA, YToJl, TUIOIIa b, 00BEM) MIPH PELICHUH 3a/1a4
U3 JPyruxX y4eOHBIX MPEIMETOB M W3 peabHOU KHU3HHM, YMEHHE BBIYUCIATH
reOMETPUYECKUE BEJIWYMHBI (JUIMHA, YroJ, IUIOIIadb, OOBEM, IUIOUIA]lb
MOBEPXHOCTH), MCIONb3ysd H3y4YeHHbIE (QOPMYJIBI M METOABI, B TOM 4YHCIE:
IUIONIa/lb TMOBEPXHOCTH MHUPAMUAbI, NPU3MBI, KOHYCa, IWJIMHJpA, IJIOWAAb
cdepsl; 00beM KyOa, IPSIMOYTOJIBHOTO HapaijieNenunena, TUpaMuIbl, TPU3MBI,
HWIMH]pa, KOHYCa, I1apa; YMEHHE HaXOAWTh OTHOILIEHHE OOBEMOB IMOJO0OHBIX

¢uryp

12

YMeHue ONCpUPOBATh MMOHATUAMU: IPAMOYT'OJIbHAd CUCTEMAa KOOPAHUHAT, BCKTOP,
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KOOpJMHATHl TOYKU, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB, MPOHU3BEIACHHE
BEKTOpa Ha YMCIIO, Pa3jOkKEHUE BEKTOpa Mo 0a3ucy, CKaIIpHOE MPOU3BEICHNE,
BEKTOPHOE TIPOU3BEIICHUE, YTOJ MEXAY BEKTOpPaMH, YMEHHE HCIIOIb30BATh
BEKTOPHBIH M KOOPAMHATHBI METOJ JUISl PEIICHHS TC€OMETPHUYECKUX 3ajad |
3a/1a4 IpYruX y4eOHBIX MPEIMETOB

13 YMenue BbIOMpaTh MOAXOIAIIMNA METOJ MJsl pElIeHHs 33aJa4d; TOHUMAaHUE
3HAYMMOCTU MAaT€MaTHKH B M3YYEHUU MPHUPOJIHBIX U OOIIECTBEHHBIX IPOLIECCOB
U SIBJICHMH; yMEHHME pACIIO3HABATH IIPOSBIECHUE 3aKOHOB MAaTEMaTUKU B
UCKYCCTBE, YMEHME IPHUBOAMTH IPHUMEPbl MAaTEMaTHYECKUX  OTKPBITUH
POCCUICKON Y MHUPOBOW MATEMATUYECKON HAYKH
Ilepeuennb 351eMEHTOB coaepkaHus, mpoBepsieMbix Ha EI'D
10 MAaTEMaTHKE
Kon [TpoBepsieMblii 37IeMEHT coJepKaHUs
1 Yucna ¥ BIYUCIECHUS
11 Harypanbnble u nensle uncia. Ilpu3Haku AeIMMOCTH LEIbIX Yncel
1.2 Panronanbshble uncina. OObIKHOBEHHBIE U IECATUUYHBIE IPOOH, IPOLIEHTHI, OECKOHEUHbIE
MEPUOIUUECKHIE IPOOH
1.3 Apudmerndeckuii KopeHb HaTypaibHOW creneHu. [ledicTBus ¢ apudMeTuuecKUMU
KOpPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenenpb ¢ nenbiM nokasarteneM. CTeneHb ¢ palMoOHANbHBIM Hoka3areneM. CBoiicTBa
CTENEeHH
1.5 CuHycC, KOCHHYC U TaHT'€HC YUCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC
YHCIOBOrO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble 1 HaTypajabHbIE JOrapu(MbI
1.7 JeiicTButenpHble ynciaa. ApudpMeTHYecKre Oonepaluu C JeHCTBUTEIbHBIMUA YHCIAMHU.
[TpubnnkeHHble BBIYMCICHHUS, MTpaBUiIa OKPYIJICHHUs, IPUKHUJIKA U OLEHKAa pe3yjbTara
BBIYMCIICHHUI
1.8 [TpeoOpazoBaHue BBIPAKCHHM
1.9 KommiekcHbie uncna
2 VYpaBHeHUs 1 HEpaBEeHCTBa
2.1 [enbie u 1pOOHO-pallOHATbHBIE YPAaBHEHUS
2.2 HppanmoHanbHble ypaBHEHUS
2.3 TpuronomeTpuieckue ypaBHEHHUs
2.4 [Toka3zarenbHbIe U JOrapupMUIECKHE YpaBHEHUS
2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA
2.6 UppanmonanbHble HEpaBEHCTBA
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2.7

[Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyecKkrue HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHHUs, HEpAaBEHCTBA U CUCTEMBI C TTapaMeTPaMH
2.11 |Marpwuia CUCTEMBI JIUHEWHBIX YpaBHEHUN. ONpeaeIuTeb MaTPHUIIbI
3 DOyHKINUH U TpaPUKH
3.1 Oyaknus, crnocoObl 3amaHus ¢yHkuuu. [paduk dyHkumm. B3anmHO oOpaTHBIC
¢ynkuuu. YetHsie 1 HeueTHbIe pyHKunU. [lepuoanyeckune GyHKIUN
3.2 Ob6nacTp ompenereHUs W MHOXKECTBO 3HaueHWH ¢yHkuuu. Hymm QyHKmm.
[TpomexyTku 3HAKOMOCTOSIHCTBA. [IpoMexyTKH MOHOTOHHOCTH (PyHKIMHU. MaKkCUMyMbl
U MuUHUMYMbl ¢yHKiuM. HauOosbliee M HauMeHblee 3HAaYeHHE (QYHKLUMUM Ha
MIPOMEKYTKE
3.3 CrenenHas (QyHKIMS ¢ HaTypaJbHBIM U LENbIM MoKa3zareneMm. Ee cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS N-0if CTENCHN
3.4 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U rpaQuKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
3.6 Touku pazpeiBa. AcuMmnToTsl rpadukoB GyHkiui. CBoiicTBa QyHKINNA, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aaHUs ITOCIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpuIeckas mporpeccu. @opMmyIna CII0KHBIX TPOLIEHTOB
4 Hauana matemaTndeckoro aHaansa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE AI€MEHTAPHBIX (PYHKINN
4.2 [IpumeHeHne TNPOU3BOAHON K HCCIEIOBAaHHUIO (YHKUMH Ha MOHOTOHHOCTh U
OKCTpeMyMBI. HaxosxjaeHune HauOONBIIET0 W HAaWMEHBIIETO 3HA4YeHHs (YHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoXecTBa 1 JIOTHKA
5.1 MHoecTBO, onepanuy HajJ MHOKecTBaMu. J[narpamMmsel Diiepa - Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BepostHocTh
6.3 KomOunaropuka
7 I'eomerpus
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7.1

Durypsl Ha MIIOCKOCTH

7.2

[IpsiMble ¥ TIOCKOCTH B MPOCTPAHCTBE

7.3

MHororpasHuku

7.4

Tenan IIOBEPXHOCTHU BpAIICHHUA

7.5

Koopaunatsl 1 BEKTOPHI

10 KJIACC

Ne
n/n

HaunMeHoBaHue pa3jaejioB U TeM

MPorpaMmbl

BBenenue B ctepeoMeTpUI0

BsaunMHoe pacnionoxeHue NpsMbIX B

MIPOCTPAHCTBE

KoanuecTBo 4acoB

DJIeKTPOHHBIE

Bcero

23

KonTpoan
HbIe
padoThI

1
1

CKHue

padoThI

IMpakruye (uuppoBbIe)

o0pa3oBaTeJibHbIE
pecypcbl

[TapanienbHOCTb NPSIMBIX U INIOCKOCTEN

B IPOCTPAHCTBE

IlepnenaAuKyJIApPHOCTD NPSIMBIX U

IJIOCKOCTEN B MPOCTPAHCTBE

25

Y6l ¥ paccTOSIHUS

16

MHOrorpaHHuKu

BekTopbl B IPOCTPAHCTBE

12

4
5
6
7
8

[ToBTOpeHue, 0000IICHUE U
cucTeMaTh3alus 3HaHui

OBLIEE KOJIMYECTBO YACOB I10

[TPOTPAMME

TEMATHUYECKOE IIVTAHUPOBAHMUE
11 KJIACC

102

HaunMmeHnoBaHue
pa3aesioB U TeM
NMporpamMmel

3axoH OOJBIINX YHCE

OJIEMEHTBI
MaTeMaTUYECKOM
CTAaTUCTUKU

Bcero

KoangecTBo 4acoB

KourpoabHubie

padoTsbl

[pakTnyeckue
padoTsI

DJIeKTPOHHbIE
(uugpoBbIe)
o0pa3oBaTesbHbIE

pecypcbl

HenpepsiBHble
CJIy4YaiiHble BEJIMUYUHBI
(pactpenenenus),
[I0Ka3aTeNIbHOE U
HOpMAaJbHOE
pacnpeneneHus

Pacnpenenenue [lyaccona

CBs13b MEKITY
CIy4allHbIMH BEJTMYUHAMHM

O0o001enue u

11
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CHUCTEMATHU3aIUsA 3HAHUH

OBIIEE KOJIMYECTBO
YACOB IIO I[TPOI'PAMME

34

Y4yeoHo-MeToaAnYecKNid KOMILJIEKT:

Amuwmos I1I.A., Komsrun FO.H., Tkauea M.B. u np. Maremaruka: anreOpa u Hadamna

MaTeMaTHYeCKOro aHaJIn3a, TeoMeTpus. Asredpa 1 Hayana MaTeMaTHYecKoro aHauusza. 10-
1 1knaccel. ba3oBblil u yriyOnenssiii yposau. M. Ilpocsemenue, 2020-2021r.

Atanacsn JI.C., byry3os B.®., Kagomuies C.b. u ap. MaremaTtuka: areOpa u Havana

MaTeMaTH4eCcKoro aHanmsa, reomerpus. I'eomerpus 10-11 knaccel. bazoBeiii U1 yriayOieHHBIH
ypoBHuU. M. IIpocBemenue. 2018-2021r.
Mamepuanvt u 00KymeHmul, NPEOCMagieHHble HaA PA3TUYHBIX CATIMAX UCNOIb3Yemble nPU
paspadomke padoueit nPOZPAMMbL U NOO20MOBKE K YPOKAM.
www.edu.ru - oOpa3oBaTeibHbIN
WWW.ed.QgoV.ru — TOKyMEHTHI TIPaBUTEILCTBA 00 00pa30BaHUM
www.metodika.ru — meronuka

www.ege.ru - EI'D

http://live.mephist.ru — OTKpbITHII GaHK 3a1a4

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A
MHOYPOUYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne

/1

Tema ypoxa

KonnuectBo yacos

Bcero

KonTponbHbie
paboTsl

IIpakTnueckue
padoThI

Jara
M3YYCHUS

ONeKTpOHHbBIE
1 poBkIe
o0Opa3oBartebHbIE

pecypchl

MHoOXecTBO, ONIEpaluy HaJ
MHO>KECTBAMH U UX
CBOMCTBA

Huarpammsl Dinepa-Benna

HpI/IMeHCHI/Ie TCOPCTUKO-
MHOXXCCTBCHHOI'O arrapara
JJ1d pEIICHUA 3a1a4

PanmmonanbHbIe uncia.
OOBIKHOBEHHBIE U
JIeCATHYHBIC ApO0H,
MIPOIICHTHI, 0ECKOHECUHBIE
NepUOJNUECKHIE APOOH

ParmmmonanbHbIe yncia.
OOBIKHOBEHHEIE U
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JIECATUYHBIC ApOOH,
MIPOIICHTHI, 0ECKOHCUHBIC
MIEPUOUYECKUE IPOOH
IIpumenenne apodeit u
MIPOIICHTOB JIJISl PEIICHHUS
MPUKIATHBIX 33724

[Ipumenenue npodeit u
MPOIIEHTOB JJISl PEIICHUS
MPUKJIQIHBIX 33/1a4
JleficTBUTEIIbHBIC YHCIIA.
PanuyonanpHble 1
HppalMoHaIbHbIEC YUCIIA

10

11

12

13

14

Apudmernyeckue
OIIeparyy ¢
JCWCTBUTEIHHBIMHU YHCIIAMH

Mogynp AeiCTBUTENBHOIO
YUCJIA U €r0 CBOMCTBA

[Tpubmmxénnbie
BBIYHCIICHUS, TTpaBUIIa
OKpPYTJICHUS, IPUKUIKA H
OIICHKA pe3ysbTaTa
BBIYHCIICHUI

OCHOBHBIE METOIBI
pelIeHHs UENbIX U IPOOHO-
palOHATBHBIX YPaBHEHUI
Y HEPaBCHCTB

OCHOBHBIE METO/IBI
petIeHus eNbIX U JpoOHO-
palMoHaIbHBIX YPaBHEHUI
Y HEPaBEHCTB

OCHOBHBIE METO/BI
peLeHns LebIX U IpoOHO-
palKoOHANbHBIX YPaBHEHUN
Y HEPABEHCTB

15

MHorousieHn! OT OJJHOMI
nepeMeHHo. Jlenenue
MHOT'OWIEHa Ha MHOTOWIEH
¢ ocrtatkoM. Teopema besy

16

17

18

19

MHOTO4JICHBI C TIeTBIMH
ko Purmenramu. Teopema
Buera

Pemenne cuctem muHEHHBIX
ypaBHEHUI

Pemienue cucteM TMHEHHBIX
ypaBHEHUH

Martpuna cucTeMsl
JIMHENHBIX YPaBHEHUM.
Onpenenurens MaTPHLIBI
2x2, ero reoMeTpHYECKUi
CMBIC]I ¥ CBOMCTBA;
BBIUMCIICHHE €r0 3HAUEHUS

20

Ornpeaenurenas MaTPHITBI
2x2, ero reoMeTpUYECKUI
CMBICJI ¥ CBOMCTBA,
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BBIYHMCJIICHUEC €I'0 3HAYCHUA

21

22

[IpumeHeHne onpenenuTens
JUISL PELIEHUS] CUCTEMBI
JIMHENHBIX YpaBHEHUI
Pemenue npukiiaaHpix
3a/1a4 C MOMOIIBIO CHCTEMBI
JUHEWHBIX ypaBHEHUH

23

24

Pemenne npuxiagHbix
3a7a4 C IOMOIBIO CUCTEMBI
JIMHENHBIX YpaBHEHUI

Konrtponbras pabora:
"PaninonanbHbIe ypaBHEHHS
1 HepaBeHCTBa. CHCTEMBI
JTUHEWHBIX ypaBHEHUI"

25

OyHKIHA, CTIOCOOBI
3aaHus QyHKIIHU.
B3anmHO oOpaTHbIe
¢ynkuuu. Kommozunus
dhyHKIII

26

I'paduk pynkImN.
DJIeMEHTapHbIE
npeoOpa3oBaHus TpaguKOB

hyHKIH

27

O06JacTh OIpeIeieHUs U
MHOKECTBO 3HAYCHHUH
¢dynaxun. Hynu ¢pyHKmmm.
IIpomexxyTKH 3HAK
MIOCTOSIHCTBA

28

YETHbIE U HEYETHBIE
¢ynakuuu. [lepuonuueckue
¢dynknuu. [IpomexyTkn
MOHOTOHHOCTH (DYHKIIMH

29

30

MaxkcuMyMbl 1 MUHUMYMBI
¢yskuuu. Hanbonbiee n
HavMEHbIIIee 3HAUCHHE
(yHKIIMU Ha IPOMEXKYTKE

Jluneiinasi, kBagpaTU4HAS U
JpoOHo-IMHeHHas QyHKIMN

31

32

33

DJleMeHTapHOe
UCCIIeIOBAaHUE U
MOCTPOCHHUE IPaUKOB ITHUX
hyHKIUI

OnemMeHTapHoe
UCCIIeIOBaHUE U
MOCTPOCHHUE IPaUKOB ITHX
dbyHKIHI

CreneHs C 1eJIbIM
nokasareneM. bunom
HeroTona

34

CrerneHs ¢ 1eJIbIM
nokasarejieM. buHOM
Hrrorona

35

Crenennas QyHKIHSA C
HaTypaJbHBIM U LIEIbIM
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nokasateiieM. E€ cBoiicTBa
1 rpadux

36

Konrtponbrast pabora:
"Crenennas pynkmus. Eé
cBoiicTBa U rpaduk”

37

ApudpmeTruecKknuii KOpeHb
HATypaJbHOU CTETICHU U €ro
CBOHCTBaA

38

39

ApudmeTrmaeckuii KopeHb
HaTypaJbHOU CTENIEHU U €ro
CBOMCTBa

IIpeobpazoBaHus YUCIOBBIX
BBIPKEHHH, COAEPIKAIIUX
CTCTICHHU U KOPHH

40

41

IIpeoOpa3oBaHms YUCIOBBIX
BBIPXKECHHI, COAEPIKAIINX
CTEIIEH! U KOPHU
IIpeoOpa3oBaHms YUCIOBBIX
BBIPAXKECHHM, COIEPKAILMX
CTENIEHH! U KOPHHU

42

HppauyoHanbHele
ypaBHeHUs1. OCHOBHBIE
METO/Jbl PCIICHUA
HppanoHaIbHBIX
ypaBHEHUI

43

44

45

HppauunonansHeie
ypaBHeHUs. OCHOBHBIE
METO/IBI PEeIIEHUS
MppaMOHATBHBIX
ypaBHEHUI

UppaunonanbHeie
ypaBHeHUs. OCHOBHBIE
METO/IBI PEeIIEHUS
MppaMOHATBHBIX
ypaBHEHUI

PaBHOCHIIBHBIE TIEPEXO/IBI B

peLIeHUN UpPalITOHATIbHBIX
ypaBHEHUH

46

47

48

PaBHOCHITBHBIE TTEPEXO/TBI B
pEIIeHNH HPPALNOHATBHBIX
ypaBHEHUI

PaBHOCUIIBHBIE IEPEXOIBI B
pELIEHUN UPPALMOHAIBHBIX
ypaBHEHUH

PaBHOCHITBHBIE TTEPEXO/TBI B
pEIIeHNH HPPALNOHATBHBIX
ypaBHEHUI

49

CBoiicTBa 1 rpad K KOpHS
N-o# cTeneHu Kak GyHKIUH
00paTHO#1 cTereHu ¢
HaTypaJbHBIM MTOKa3aTeJIeM

50

CroiicTBa 1 rpaduK KOpHS
N-o# cTeneHn KakK (pYHKITUH
0o0paTHOI1 cTeneHu ¢
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HAaTypaJbHBIM ITOKA3aTCJICM

51

KoHnTponbHas pabora:
"CpoiicTBa u rpaduK KOpHS
N-0il cTeneHu.
WppanmonanbHeie
ypaBHeHuUs"

52

Cremnesb ¢ paluoHaIbHBIM
IoKa3aTejieM U €€ CBOMCTBa

53

54

55

CremneHb ¢ parioHAIBHBIM
IoKa3aTeJieM U €€ CBOMCTBa

CTeneHs ¢ pannoHaJIbHBIM
IoKa3zaTelieM 1 e€ CBOMCTBa

ITokazarenpHas GyHKIHS,
e€ cBoiicTBa u rpaduk

56

Hcnonw3oranue rpaduka
(yHKIWY U peneHust
YpaBHEHUI

57

58

59

HUcnons3oBanue rpaduka
(yHKUMY UI peLIeHus
YpaBHEHU I

Iloka3aTenbHbBIE YpaBHEHUSI.

OCHOBHBIE METOIBI
peIICHHS TTOKA3aTeTbHBIX
YpaBHEHUI

[loka3zarenbHble ypaBHEHUSL.

OCHOBHBIE METOIBI
pelICHUs MTOKa3aTeIIbHBIX
ypaBHEHUI

60

IlokazarenbHbIC YpaBHCHUA.

OCHOBHBIE METO/IBI
PEeIICHUA MTOKA3aTCIbHBIX
ypaBHEHUH

61

KontponbHas pabora:
"[lokazarenbHas GyHKIIHS.
[loka3zarenbHble
ypaBHeHus"

62

Jlorapudm umcia.
CgoiicTBa norapudma

63

Jlorapudm umcia.
CaoiicTBa norapudma

64

65

66

67

Jlorapudm umcia.
CaoiicTBa norapudma
JlecsaTuuHbie 1
HaTypaJbHbIE JIOrapu(MBbl
JlecsaTuuHbie 1
HaTypaJbHbIE JIOTapU(PMBI
[IpeobpaszoBanue
BBIPAKECHHI, COZIEpIKAILIMNX
JorapuQmbl

68

[IpeobpazoBanue
BBIPAKCHHI, COJICPIKAIIX
sorapuhMbl

69

[IpeobpaszoBanue
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BEIPaXXCHHIA, COJICPKAIIUX
sorapuhMbl

70

Jlorapupmuueckas
(hyHKIHA, €€ CBOWCTBA 1

rpadux

71

Jlorapudmuyeckas
(dhyHKIMS, €€ CBOWCTBA U
rpaduk

72

73

Hcnonr3oBanne rpaduka
(hYHKITUH TSI peTeHus
ypaBHEHHI

HWcnonp3oBanue rpaduka
(yHKUMU 1A peleHust
YpaBHEHUI

74

Jlorapudmuyeckue
ypaBHeHus1. OCHOBHBIC
METO/Ibl PCIICHUA
sorapu(MUIECKIX
ypaBHEHUI

75

76

77

Jlorapudmuyeckue
ypaBHeHus1. OCHOBHBIC
METO/JIbl PCIICHUA
sorapu(MUIECKUX
YpaBHEHUI

Jlorapudmuyeckue
ypaBHeHus1. OCHOBHBIC
METO/Ibl PCIICHUA
JorapupMuIecKux
ypaBHEHUI

PaBHOCHIIBHBIE TIEPEXO/IBI B
peleHnu
sorapu(MUIECKUX
ypaBHEHUI

78

PaBHOCHIIEHBIE TTIEPEXO/IBI B
peLeHnn
norapupMuIecKnux
ypaBHEHUH

79

KontponbHas pabora:
"Jlorapudmudeckas
dhyHKIMSL.
Jlorapudmudeckne
ypaBHeHus"

80

81

CuHyc, KOCHHYC, TAHT€HC U
KOTaHT€HC YUCIIOBOTO
aprymeHra

CuHyc, KOCHHYC, TAHT'€HC U
KOTAHTEHC YUCIIOBOTO
aprymMenra

82

83

ApKCUHYC, apKKOCHHYC U
apKTaHT€HC YUCIIOBOIO
aprymeHra

ApKcuHYC, apKKOCHHYC U
ApKTaHT€HC YHCIOBOIO
aprymeHra
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84

Tpuronomerpuueckast
OKPY’KHOCTb, OTIpE/ICIICHHE
TPUTOHOMETPUIECKUX
(hyHKUIUH YHUCTIOBOTO
aprymMeHTa

85

86

87

Tpuronomerpuueckas
OKPY’KHOCTb, OTIpeZIeTICHIE
TPUTOHOMETPUIECKUX
(hyHKUIUH YHUCTIOBOTO
aprymeHra

OcHoBHBIE
TPUTOHOMETPUIECKHE
hopmybl

OcHoBHEBIE
TPUTOHOMETPUYECKHUE

thopmybr

88

89

OCHOBHBIE
TPUTOHOMETPUYCCKHUE
hopmybl

OCHOBHBIE
TPUTOHOMETPUYECCKHE
thopmybr

90

91

[MpeobpazoBanue
TPUTOHOMETPHYECKUX
BBIPAKECHUN

IIpeobpaszoBanue
TPUTOHOMETPUUECKUX
BBIPKECHUI

92

93

[MpeobpaszoBanue
TPUTOHOMETPHYECKUX
BBIPAKECHHUN

IIpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKECHHUN

94

95

Peumienue
TPUTOHOMETPUUECKHUX
ypaBHEHUI

Pewienne
TPUTOHOMETPHUIECKHUX
ypaBHEHUH

96

97

Pemenue
TPUTOHOMETPUUECKHUX
ypaBHEHUI

Pemienne
TPUTOHOMETPHUIECKHUX
ypaBHEHUH

98

99

Pemenue
TPUTOHOMETPUUECKHUX
ypaBHEHUI

Pemienne
TPUTOHOMETPUUECKHUX
ypaBHEHUH

100

Pemenne
TPUTOHOMETPHUIECKHIX
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ypaBHEHUI

101

Kontponbnas paboTa:
"TpuroHomMeTpuIECKHE
BBIPKCHUSI U
TPUTOHOMETPUUECKHUE
ypaBHeHuUs"

102

ITocnenoBarensHOCTH,
CrocoObI 3a1aHus
ITOCJIEIOBATEILHOCTEH.
Merto MaTeMaTHYSCKOM
WHAYKIAA

103

MoHoTOHHEBIE U
OrpaHUYECHHBIC
IOCJIEJOBATEIIBHOCTH.
Hcropus ananuza
0ECKOHEYHO MaJIbIX

104

105

106

Apudmermueckas
porpeccust
T'eometpuueckas
porpeccust

beckoneuno yOwiBaromas
reoMeTpruecKast
porpeccust

107

CymMa OeCKOHEUHO
yOBIBaromei
T€OMETPUYECKON
POTPECCUH

108

109

110

JIvHeHbI 1
9KCITOHEHIIMAIBHBIN POCT.
Uucno e. opmyna
CJIOXKHBIX MTPOLIEHTOB

Jlunelineplii u
9KCITOHEHIIMAIBHBIN POCT.
Hucno e. Dopmyna
CJIOKHBIX MIPOLICHTOB

Hcnons3oBanne
MIPOTPECCHH IS PEIICHUS
peanbHBIX 33134
MIPHUKJIATHOTO XapaKTepa

111

112

113

KontponbHas padboTa:
"IlocnenoBaTenbHOCTH U
nporpeccun”
HenpepeoiBable QyHKINN 1
HX CBOMCTBa

Touka pa3psiBa.
ACUMITOTHI TPapUKOB
dbyHKIHI

114

115

CpoiicTBa QyHKIHUIA
HENPEPHIBHBIX Ha OTPE3KE
CpoiicTBa QyHKIHUIHA
HETPEPHIBHBIX Ha OTPE3KE

116

Merton uHTEpBAIOB IS
pereHus] HEpaBeHCTB
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Merton uHTEpBAIOB IS
pereHus] HEpaBeHCTB

117

MeTon UHTEpPBAJIOB 1S
pelIeHns: HepaBEeHCTB

118

TIpumeneHue cBOMCTB
119  HenpepbIBHBIX QYHKIUHA
JUTS PeLIeHus 3a/1a4

IIpumMeHeHUE CBOMCTB
120  HenpepbIBHBIX QPYHKIHIA
JUIsl peIIeHus 3aaa4

TlepBas u BTOpas

121
POM3BOJHBIE (DYHKIIUU

Ormpenenenne,
122  reomMeTpUUECKH CMBICI
MIPOU3BOTHON

Onpenenenue, GU3NICCKHUIt

123 .
CMBICJI IPOU3BOAHOM

YpaBHEHUE KacaTeIbHOM K
rpaduky GyHKIIHH
YpaBHEHUE KacaTeIbHOM K
rpaduKy QyHKIUH
IIpouzBoaHsie
AJIIEMEHTAPHBIX QYHKIMH

124

125

126

[IpousBonnsie

127 .
AJIIEMEHTAPHBIX QYHKIMH

IIpousBoaHast CyMMBI,
128 | mpousBeneHwsI, YaCTHOTO U
KOMITO3UIIMY (YHKIIUH
[IpousBogHast CyMMBI,
129 | npou3sBeeHwMsI, YACTHOTO U
KOMITO3UIIMY (PYHKITUHA

IIpousBoaHAast CyMMBI,
130 | mpou3sBeneHwsI, YACTHOTO U
KOMITO3UIIMY (YHKIIUH

Kontponbnas paboTa:

13l "[IpousBognas"

IToBTOpenwue, obo0IIeHHE,
132 | cucremaru3anus 3HAHUM:
"YpaBuenus"

IToBTOpeHue, 0000IICHHE,
133 | cucremaruzanus 3HAHUM:
"®yakuun"

HroroBas KOHTpOJIbHAS

134 paboTa

HtoroBast KOHTpoJIbHAS

135 paboTa

IToBTOpeHue, 0000IICHHE,
cucTeMaTH3alus 3HaHui

136

OBLIEE KOJIMYECTBO HACOB
1O ITPOI'PAMME

136

10
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AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A
INOYPOUYHOE IINTAHUPOBAHUE
11 KJIACC

Koaun4ecTBO 4acoB
Ne Jara

KonTpoJa
n/ Tema YpokKa Bcer bHLIep HpaKanec]c M3y4YeHH
I 0 He padoThbl A
padoThI

DJIEKTPOHHbIE
nudposbie
o0pa3oBaTesIbH
bl pecypchl

[Ipumenenune

MIPOU3BOIHOM K

HCCIIeIOBAHNIO (DYHKITUH 1
Ha MOHOTOHHOCTH U

9KCTPEMYMBI

[Ipumenenune

MIPOU3BOIHOM K

HCCIIeIOBAHNIO (DYHKITUI 1
Ha MOHOTOHHOCTB U

9KCTPEMYMBI

[Ipumenenune

MIPOU3BOIHOM K

HCCIICI0BAHNIO (DYHKITHI 1
Ha MOHOTOHHOCTb U

KCTPEMYMBI

41



10

11

ITpumenenue
MPOU3BOIHOM K
WCCIICIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTH 1
IKCTPEMYMBI

IIpumenenue
MPOM3BOJHON K
HCCIIeI0BaHNIO (QYHKIUI
Ha MOHOTOHHOCTH 1
9KCTPEMYMBI

IIpumenenue
MIPOU3BOAHON K
HCCIIeI0BaHNIO (HYHKIUI
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

Haxoxnenue
HanOOJBILETO U
HaAMMCHBIICI'O 3HAYCHUA
HEMpepBIBHON QPYHKINN
Ha OTpe3Ke

Haxoxnenue
HanOOJBILETO U
HaAaMMCHBIICI'O 3HAUYCHUA
HEMpepBIBHON PYHKINK
Ha OTpe3Ke

Haxoxnenne
HauOOJIBIIErO U
HauMEHBIIIET0 3HAYEHMS
HEMNpepbIBHON QYHKINN
Ha OTpe3Ke

Haxoxnenue
HauOOJIBIIErO U
HaMMEHBIIEr0 3HAYECHUS
HETNPEPbIBHON (HYHKIIUU
Ha OTpe3Ke

Haxoxnenue
HAuOOJIBIIErO U
HaMMEHBIIEr0 3HAYECHUS
HETNPEPhIBHON QYHKIIUU
Ha OTPE3Ke

12

Haxoxnenue
HauOOJIBIIETO U
HaMMEHBIIEro 3HAYCHUS
HETPEPHIBHON (QYHKIIUU
Ha OTpe3Ke

13

IIpumenenune
MPOU3BOJHON /114
HAXO0XJAEHU HAWITYYLIETO
pellIeHUs B TPUKIIAIHBIX
3aj1agax

14

IIpumenenune
MPOU3BOAHOMN IS
HaXO0/JICHUSI HAWTYYIlIEeTO
pellieHus B IPUKIIAIHBIX
3ajagax

15

[Ipumenenune
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16

17
18

MPOM3BOJHON /1
OTIpe/IeTICHHsI CKOPOCTH U
YCKOpEHHs mpoliecca,
3aJTaHHOTO (HOPMYITOHN MITH
rpadukoM

IIpumenenue
MPOM3BOJHON J1Jis
OTIpeIeNIeHHs CKOPOCTH U
YCKOpEeHUs mporiecca,
3aJlaHHOTO (hOPMYITOH WITH
rpaduKoM

Komnozunwmst GyHKIuit

Komnozunus ¢pyHkunit

19

20

Kommoszummst pyHKITmit
I'eomerpudeckne oOpa3bl
YpaBHEHUH Ha
KOOPJAMHATHOH TIOCKOCTH

21

22

23

I'eomerpuyeckue oOpassl
YpaBHEHUH Ha
KOOPJMHATHOU IJIOCKOCTH

KonTponbHas pabora:
"UccnenoBanue (yHKITHIA
C TIOMOMIBIO
IpOU3BOAHON"
[TepBoobpa3zHas,
OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24

25

26

[TepBooOpa3zHbie
AIIEMEHTAPHBIX (PYHKIIHH.
[paBuna HaXOXKICHUS
MepBOOOPA3HBIX

[lepBoobOpazHbie
AIIEMEHTAPHBIX (PYHKIIHH.
ITpaBuna HaxOXKI€HUS
epBOOOPa3HBIX
WNurerpann.

I'eomerpuyeckuit cMbic
WHTerpaia

27

28

29

Brruncienue
ONPEAEIEHHOTO
MHTETpala no popmyie
Herorona-Jleitbauia
Brrancienue
ONPEAEIEHHOTO
HHTerpajia o GpopmyJe
Herorona-Jleitoauna
[Ipumenenune nHTErpata
JUIA HaXOXKIEHHS
MIOMIAJICH TNIOCKUX

¢uryp

30

IIpumenenue unTerpana
IUIS1 HAXOKJICHHS
00BEMOB TEOMETPHUICCKUX
Ten
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31

ITpumepsl penieHuit
mudpepeHImanbHBIX
ypaBHEHUI

32

ITpumeps! pereHuit
nddepeHInaTbHBIX
YpaBHEHUI

33

34

Marematnyeckoe
MOJIETTPOBAHHE
peaTbHBIX MPOIECCOB C
TIOMOIIBIO
mudpepeHImaTbHBIX
YpaBHEHUI

KontponbsHas pabora:
"[lepBooOpa3Has u
nHTerpan”

35

36

Tpuronomerpuueckue
(hyHKIIMH, UX CBOICTBA U
rpaduku
Tpuronomerpuueckue
(YHKINY, UX CBOUCTBA U
rpaduKH

37

38

Tpuronomerpuueckue
(hyHKIIMH, UX CBOICTBA U
rpaduxKu
Tpuronomerpuueckue
(YHKIINY, UX CBOHCTBA U
rpaduKH

39

40

41

42

43

44

Tpuronomerpuueckue
(yHKLMH, UX CBOHCTBA U
rpaduku

Ot06op KopHel
TPUTOHOMETPUYECKUX
YpPaBHEHUH C TIOMOIIIbIO
TPUTOHOMETPHUYECKOH
OKPY>KHOCTH

Ot6op KopHel
TPUTOHOMETPUIECKUX
YPaBHEHUH C TIOMOIIIbIO
TPUTOHOMETPUYECKOM
OKPYKHOCTH

Ot0op xopHel
TPUTOHOMETPHUICCKIX
YpPaBHEHUH C TOMOIIbIO
TPUTOHOMETPUUECKOU
OKPY>KHOCTH

Ot0op xopHel
TPUTOHOMETPUIECKUX
YPaBHEHUH ¢ MOMOIIBIO
TPUTOHOMETPHUUYECKOH
OKPY>KHOCTHA

Pewenne
TPUTOHOMETPUIECKUX
HEPAaBEHCTB

45

Pemenne
TPUTOHOMETPUUECKHUX
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HEPaBEHCTB

46

47

Pemenmne
TPUTOHOMETPHUICCKIX
HEPaBEHCTB

Pemenmne
TPUTOHOMETPUUECKHUX
HEpPaBCHCTB

48

49

Kontponbnas pabora:
"T'paduxn
TPUTOHOMETPUUECKUX
GyHKUIHH.
TpuroHomeTpuieckue
HepaBeHCTBA"

OCHOBHBIE METOBI
PEIICHUS TTOKAa3aTEeIbHBIX
HEPAaBEHCTB

50

51

OCHOBHBIE METOIBI
pelIeHHS TTOKa3aTeIbHBIX
HEpaBEHCTB

OCHOBHBIE METOIBI
PEIICHHUS TTOKa3aTeIbHBIX
HEPAaBCHCTB

52

53

OCHOBHBIE METOIBI
peIIeHHS TTOKa3aTeIbHBIX
HEpaBEHCTB

OCHOBHBIE METOIBI
peleHus
JOrapuUPMHUIECKHX
HEPaBEHCTB

o4

OCHOBHBIE METOIBI
peleHus
JOTapUPMHUIECKHX
HEPABCHCTB

95

56

57

OCHOBHBIE METOIBI
peleHus
JIOTapUPMHIESCKHX
HEPABCHCTB

OCHOBHBIE METOJIbI
permeHus
JIOrapUPMHUIECKUX
HEPABEHCTB

OCHOBHBIE METOJIEI
pelieHus
HppaIMOHATIbHBIX
HEPaBEHCTB

58

OCHOBHBIE METOJIEI
penieHus
HppaIiOHAIbHBIX
HEPABCHCTB

59

OCHOBHBIE METOIbI
pelieHus
HppalMOHaTbHBIX
HEPABCHCTB

60

OCHOBHBIE METOIbI
peIIeHUs
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HpparioHaIbHBIX
HEPAaBEHCTB

61

I'paduaeckue MeTOIBI
peleHus
HppanrOHaTbHBIX
YpaBHEHUI

62

I'paduaeckue MeTOIBI
pemieHus
HppaIluOHaTbHBIX
YpaBHEHUI

63

64

I'paduueckue meToab!
pelIeHNs IOKa3aTeIbHBIX
YpaBHEHUI

I'paduaeckue MeTOIBI
PEIICHUS TTOKAa3aTEeIbHBIX
HEPAaBEHCTB

65

66

67

I'paduyeckue MeToIbI
pemieHus
norapuMUIECKUX
YpaBHEHUI

I'paduyeckue MeToIbI
peueHus
norapu(MUIECKUX
HEpaBEHCTB

I'padmgaeckme MeTo bl
peurenus
JiorapuMUYECKUX
HEepaBEHCTB

68

I'paduueckue meTomsl
pelIeHHs OKa3aTeIbHBIX
U JIOTapu(PMHUECKIX
YpaBHEHUH

69

I'paduyeckue MeToIbI
pelIeHns TOKa3aTebHBIX
1 JIOTapUPMHUIECKUAX
YpaBHEHUH

70

71

72

73

I'paduyeckue MeToIbI
PEIICHHUS TTOKa3aTeIbHBIX
1 TorapupMHUECKUX
HEPaBEHCTB

I'paduueckue meTomabl
pelleHHs TTOKa3aTeIbHBIX
1 JIOTapu(PMHUECKIX
HEpaBEHCTB

Konrtponbhas pabora:
"UppannoHanbHble,
MOKa3aTeNbHbIE U
JorapupMuyecKue
HepaBeHcTBa'

KommnekcHbie ynca.
Anrebpandeckas u
TPUTOHOMETPHUIECKAS
(hopMEI 3amucu
KOMILICKCHOTO YHCiia

74

KoMmnnekcHsle dncia.
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Anrebpandeckas u
TPUTOHOMETPHUECKas
(hopMEI 3anucu
KOMIUIEKCHOTO YHCIIa

75

76

Apudmernueckue
oIeparnuy ¢
KOMIUTEKCHBIMH YUCTIaMHU
Apudmerndeckne
oTepanuu ¢
KOMILJICKCHBIMH YHCIaMHU

77

78

Uzobpaxenne
KOMIUIEKCHBIX Yrcel Ha
KOOPJIMHATHOM TJIOCKOCTH
N3obpakenne
KOMILIEKCHBIX YHCEeT Ha
KOOPJIMHATHOM IJIOCKOCTH

79

80

®opmyrna Myaspa. Kopan
N-Oli CTETIEHN U3
KOMIUIEKCHOTO YHCIa
®opmyna Myaspa. Kopuu
N-0i1 CTENIEHHU U3
KOMIUIEKCHOT'O YHCia

81

82

IIpumenenue
KOMIIJICKCHBIX YHCET IS
pemieHust GU3NIECKUX U
reOMETPUUYECKHX 3a]1a4

KonTponbHas padora:
"KommuiekcHble yucna'

83

HarypaneHble u nensle
qyucia

84

HarypanbHble u nemnsle
qucia

85

86

87

[IpumeHeHne npu3HaKoB
JeTUMOCTH LEIIBIX YHCEI
[IpumeHeHne npu3HaKOB
JeTUMOCTH LEIIBIX YHCEI
[IpumeHeHne npu3HaKoOB
JEMMOCTH HEJNbIX YHCEeN:

HOJT u HOK

88

89

IIpuMeHeHre npU3HAaKOB
JEIUMOCTH LIEbIX YUCEIL:
HOA n HOK
[IpumeHneHne npu3HaKkoB
JEJIAMOCTH LEJBIX YUCEN:
OCTaTKH 110 MOJYJIIO

90

91

IIpuMeHeHre npU3HAaKOB
JEIUMOCTH LIEbIX YHCEIL:
OCTATKU 110 MOAYJIIIO

[IpuMeHeHue mpU3HAKOB
JIETUMOCTH IICJIBIX YHCEII:
anroputM EBknuga aiist
pelIeHus 3a1a4y B LEIbIX
quciax

92

KontponbsHas pabora:
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"Teopwus menbIx gyucen"

93

Cucrema 1 COBOKYITHOCTD
YpaBHEHUH. 1
PaBHOCHIIEHBIE CUCTEMBI

Y CUCTEMBI-CJICICTBUS

94

95

Cucrema 1 COBOKYITHOCTh
YpaBHEHUH. 1
PaBHOCHIIBHBIE CHCTEMBI

U CHCTEMBI-CIEJCTBUS

OCHOBHBIE METO/IBI

PEIICHUS CUCTEM U
COBOKYITHOCTEH 1
paIHOHAIbHBIX

ypaBHEHUI

96

OCHOBHBIE METO/IBI

PEIICHUS CUCTEM U
COBOKYITHOCTEH 1
HppaIMOHATBHBIX

YpaBHEHUI

97

OCHOBHBIE METOIBI

PEIICHUS CUCTEM U
COBOKYITHOCTEH 1
MMOKa3aTeIbHBIX

YpaBHEHUI

98

OCHOBHBIE METOIBI

pEIIeHUs CUCTEM U
COBOKYITHOCTEH 1
MMOKa3aTeIbHBIX

YpaBHEHUH

99

OCHOBHBIE METOIBI

peLIeHHs CUCTEM U
COBOKYITHOCTEH 1
JOrapuUPMHUIECKHX

YpaBHEHUH

100

OCHOBHBIE METOIBI

peLIeHHs CUCTEM U
COBOKYITHOCTEH 1
JOTapUPMHUIECKHX

YpaBHEHUI

101

ITpumenenue cuctem K
pELIEHUI0
MaTeMaTHYECKUX 3a/1a4 U
3a]1a4 U3 Pa3IMIHBIX
o0JacTeld HayKH U
peaIbHOM KU3HH,
WHTEpIIpeTanus
MIOJTy4YE€HHBIX PE3yJIbTaTOB

102

[IpuMeHeHue cucrem K
PpELIEHUI0
MaTeMaTHUYECKUX 3a]1a4 U
3aJ1a4 U3 Pa3IMIHBIX
o0acTeld HayKH U
peaIbHOM KU3HH,
HUHTEpIpeTaLus
MOJIyYEHHBIX PE3Y/IbTaTOB

103

[IpumeHeHne HEpaBEHCTB 1
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K PELIEHHUIO
MaTeMaTHUYECKUX 3a/1a4 U
3a7a4 U3 pa3inIHbIX
oOracTeit HAyKH U
peaJbHOM KU3HH,
WHTEpIpeTaLus
MOJTYYEHHBIX PE3YIbTATOB

104

105

Kontponbnas pabora:
"CucreMsl
palMOHAJBHEIX,
HppanrOHaTbHBIX
MOKa3aTeIbHbIX U
JTOTapUHMHIECKUX
ypaBHeHU"

PanmonansHEIE
YpaBHEHHUS C
napaMeTpamu

106

107

108

ParnmonansHbIe
HEPaBEHCTBA C
napamMeTpamMmu
PanmoHnansHBIC CHCTEMET
C rapaMeTpaMmu
HppaumoHanbHble
ypaBHECHHUSI, HEPABEHCTBA
C mapameTpaMu

109

110

UppauuonansHbie
CHCTEMBI C TapaMeTpaMu
[lokasarenbHbie
YpaBHEHUs1, HEPABEHCTBA
C napamMeTpamu

111

Tloka3aTenbHbIe CHCTEMBI
C TapaMeTpaMu

112

113

114

Jlorapudmuueckue
YpaBHCHUs, HEPABEHCTBA
C mapamMeTpamu
Jlorapudpmuueckue
CUCTEMBI C MapaMeTpaMu
TpuroHomeTpuuecKue
YpaBHEHHU C
napameTpamu

115

116

TpuroHomerpuueckue
HEPaBEHCTBA C
rapamMeTpamu

Tpuronomerpudeckue
CHCTEMBI C MTapaMeTpaMu

117

118

IToctpoenue u
WCCIIe/IOBaHNE
MaTeMaTHYECKUX
MOJIETIEN peabHBIX
CUTYyallUi C MOMOIIBIO
ypaBHEHUI ¢
napaMeTpamu
[TocTpoenue u

HUCCJICIOBAHUC
MaATCMATHYCCKUX
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MoJIeNiel peabHbIX
CUTYyallUi C MOMOIIBIO
CHUCTEM ypaBHEHUH C
rapaMeTpamMu

119

120

[Toctpoenue u
HCCIIEIOBAHHE
MaTEeMaTHYECKUX
MOJIEJIEN peaIbHBIX
CUTYalMH ¢ MOMOILBIO
CUCTEM ypaBHEHHH C
napaMeTpamu

Kontponbnas pabora:
"3amaun ¢ napamerpamu”

121

122

[ToBTOpenue, 0600UICHNE,
CHCTEMAaTH3aIIs 3HAHWM:
"YpaBHeHus"
[ToBTOpenwue, o6o0IIeHNE,

cUCcTeMaTH3alHsI 3HAHUN:
"YpaBuenus"

123

124

[TorTOpeHue, 0600IICHNE,
cUCTEMaTHU3alus 3HaHUH:
"YpaBHeHus. Cuctembl
ypaBHeHU"

[ToBTOpenwue, o6o0IIEeHNE,
cCUCTEMAaTHU3alus 3HaHUH
"HepaBenctpa"

125

126

[TorTOpeHue, 0600IICHNE,
CHCTEeMaTHU3aIlUs 3HAHU:
"Hepasenctpa"
[ToBTOpenwue, o6o0IIeHNE,
cCUCTEMaTHU3alys 3HaHUH
"Hepasencta"

127

[ToBTOpenue, 0600mICHNE,
CHCTEMAaTH3allHs 3HAHWM:
"IIpon3BogHas u e€
npuMeHeHue"

128

129

130

[ToBTOpenue, 0606mICHNE,
CUCTEMaTHU3alys 3HaHUH
"IIpon3BogHas u e€
npumeHeHue"

[ToBTOpenwue, o6o0IICHNE,
cUCTEMaTHU3alMsl 3HaHUHN
"[Ipon3BoaHast u e€
puUMeHeHue"

[ToBTOpenwue, 06o0IICHNE,
CHCTeMaTH3aIlHs 3HAHUIA:
"NnTerpain u ero
puMeHeHue"

131

132

[ToBTOpenwue, 0600MICHNE,
CHUCTEMATH3ALMS 3HAHUIA:
"OyaxImIn"

[loBTOpenwue, o6o0IICHNE,
CHCTEMAaTH3aIlNs 3HAHMIA:
"®yaKImIn"

133

[loBTOpenue, 0600IIeHNE,
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cucTeMaTH3aIHsI 3HAHUM:
"®yaKImIn"

Hrorosas KOHTpOJIbHAS

134 pabota

HroroBas KOHTpOJIbHAS

135 pabota

[ToBTopenue, 0600UIcHNE,

136 .
cUCTeMaTH3alys 3HAHUM

OBILIEE KOJIMYECTBO

YACOB I1O I[TPOI'PAMME 136 10 0

IF'EOMETPUSI
INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KomnaecTBo yacos DIEKTPOHH
IS
UQPPOBEIE
oOpa3zoBare
JIbHBIE

pecypchl

Ne Koutpons | Ilpaktu ara
Tema ypoka OHTpOI pa A
n/m Bcero HBIE YEeCKHe U3YICHUS

paboTel | paboTHI

OcHoBHBIE NTpaBHiIa U300paKESHUS HA
1 PHUCYHKE TUIOCKOCTH, TTapalIeTbHBIX 1
NPSMBIX (OTPE3KOB), CEPEAMHBI OTPE3KA

IIoHsATHA cTEpeOMETpUU: TOUKA, IIPsIMAs,
TIOCKOCTh, POCTPaHCTBO. OCHOBHBIE

2 NpaBuIa U300paKEeHUs] Ha PUCYHKE 1
IIJIOCKOCTH, MapaICIIbHBIX IIPAMBIX
(0Tpe3KoB), CepeIMHBI OTPE3Ka

IlonsaTus: nepecekarouecs mI0CKOCTH,
3 MepeceKarorecs MpsmMas U IIOCKOCTh; 1
MOJTYTIPOCTPAHCTBO

Tlonsrus: TNEPECCKAOUINECA ITIIOCKOCTH,

4 MePECEKAIOIINECS TPsMasi U TUIOCKOCTE; 1
MOJTYTIPOCTPAHCTBO




MHoOTOrpaHHHUKH, N300pakKCHIE
MPOCTEHINTNX POCTPAHCTBEHHBIX QUTYP,
HECYIICCTBYIONINX 00BEKTOB

MHororpanHuKH, H300paxxeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOIINX 00BEKTOB

10

11

AKCHOMBI CTEPEOMETPHH U TIEPBbIE
CIIEJICTBHS M3 HAX

AKCHOMBI CTEPEOMETPHH U TIEPBbIE
CJEICTBUS U3 HUX

AKCHOMBI CTEpPEOMETPHH U MIEPBEIC
cnencTeus u3 HUX. CrocoObl 3aJaHus
NPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYCHUS TIPSIMBIX B ITIOCKOCTEH

N3obpaxenne cedeHnit THpaMUIbl, Kyoa
Y TIPU3MBI, KOTOPbIE IPOXOIAT Yepe3 X
pEopa. M300paxeHue nepeceueHus
MOJIYYECHHBIX MJIOCKOCTEH.
PackpaiunBanue nOoCTPOCHHBIX CEYEHUI
Ppa3HbIMHU IBETAaMHU

N300paxxeHne cedeHuil mupaMuibl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pEbpa. N3o00pakeHne nepecedeHus
MOJIYYECHHBIX MJIOCKOCTEH.
PackpaimnBaHue OCTPOEHHBIX CEUECHUM
PasHBIMH [IBETAMHU

12

13

N300paxeHne cedeHuil mupaMuibl, Kyoa
Y IIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 Ux
pEbpa. N3o0pakeHne nepecedeHus
IIOJIYYEHHBIX TUIOCKOCTEN.
PackpamiBanie NOCTPOSHHBIX CEYSHUIH
Pa3HBIMH [IBETaMH

N300paskeHne ceueHuii mupamMuIb, Kyba
U NIPU3MBI, KOTOPBIE IIPOXOASAT YEPE3 UX
pEopa. M300paxeHue nepeceueHus
HOJTyYCHHBIX TIOCKOCTEH.
PackparimBanue OCTPOCHHBIX CEYESHUI
Ppa3HbBIMHU IIBETAMU

14

15

Mertoz ciie1oB AJ1sl TOCTPOSHHUS CeUeHHI
Merop citeioB [UIs TOCTPOSHHS
ceueHnii. CBoICTBa epecedeHnit
NPSMBIX U TUIOCKOCTEH

16

17

18

Merop cnenos Uil HIOCTPOCHHUS
cevyeHnil. CBoiicTBa nepeceyeHni
MPSIMBIX U IUNIOCKOCTEN

[locTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukamM Ha péopax. Co3ganue
BBIHOCHBIX Y€PTEKEH U 3aIKCh IIaroB
MOCTPOCHUS

[locTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukamM Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aIKCh I1aroB
MOCTPOCHUS

19

ITocTpoeHue cedeHuit B mupaMue, Kyoe
no TpéM Toukam Ha p&bpax. Coznanue
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BBIHOCHBIX YEPTEKEH U 3aIKCh IIaroB
TIOCTPOCHUS

20

ITocTpoeHue cedeHuit B mupaMue, Kyoe
no TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 1IaroB
MTOCTPOCHUS

21

22

23

24

25

TToBTOpenue manumerpuu: Teopema o
MPOTMIOPIIMOHANTBHEIX oTpe3kax. [lomobue
TPEYTOJILHUKOB

IToBTOpenue mnanumerpuu: Teopema
Menenasi. PacueTsl B ce4eHHsIX Ha
BBIHOCHBIX uepTexax. Mcropus
Pa3BUTHS TNIAHUMETPUH U CTEPEOMETPUH

KonrtponbHast padora "AKCHOMBI
crepeomerpuu. CeueHus"

BsaunMHoe pacnionoxeHue NpsMbIX B
npoctpancTse. CKpeluBaronuecs
npsMsle. [Ipu3Haky CKpeIyBaromuXCcs
npsameIx. [lapaniensublie npsMeie B
MIPOCTPAHCTBE

TeopeMa o CylliecTBOBaHUU U
€JMHCTBEHHOCTH NPSIMOM IapaJuIeIbHON
JAHHOU NpsAMOU, IPOXOJsIIei uepes
TOYKY IPOCTPAHCTBA U HE JIEKallleH Ha
JIaHHOM npsAMoi. JIemma o niepeceueHuun
MapaJUIETbHBIX MPSIMBIX MIIOCKOCTBIO

26

27

28

IMTapannensHOCTH Tpex MpsAMBIX. Teopema
0 TpEX mapanienbHbIX NpsAMbIX. Teopema
0 CKPELIMBAIOLINXCS MPSIMBIX

[apannensHOE IPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MAPALICIHLHOTO
npoeKkTHpoBaHus. M300paxkenue pa3HbIX
¢uryp B mapajyuienbHOH NPOEKIUU
lenTpanpHas npoekuus. Yroi ¢

COHAIPaBJIEHHBIMHA CTOPOHaMH. YTOI
MEXIY NPSIMBIMU

29

30

31

32

3amauyn Ha JOKA3aTEILCTBO U
HCCIIEIOBAHMNE, CBI3aHHEIE C
PaCIOIOKESHHUEM MPSIMBIX B
MPOCTPAHCTBE

IlonsTHA: MapamiensHOCTh NPSIMON 1
TUIOCKOCTH B TIpocTpaHcTe. [IpusHak
HapaJjIeIbHOCTH IPSMON U INIOCKOCTH.
CBolicTBa MapayieabHOCTH IPSIMON 1
IUIOCKOCTH

FCOMeTpI/I‘leCKI/IC 3aJa4i Ha BBIYHCJIICHUC
1 10Ka3aTCJIbCTBO, CBA3aHHBIC C
NMapauviCJIbHOCTBIO IPSAMBIX U
IIIOCKOCTCH B IMPOCTPAaHCTBC

ITocTpoeHue ceueHus:, MPOXOASIIEro
gepe3 JaHHYIO MPSMYIO Ha 9ePTEKE U
napajulesibHOTO ApYyroil npsimoii. Pacuér
OTHOIIECHUH

33

[TapannensHas TpOEKIHs, IPUMEHEHHUE
JUTsI TIOCTPOCHUS CEUCHUH Ky0a u
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napauienenunena. CpolicTa
napajieNeuIe1a U MPU3MBI

34

35

36

37

38

39

ITapannensHble miockocTu. [IpuzHaku
MapauieIbHOCTU ABYX IIOCKOCTEH

TeopeMa 0 mapajuieIbHOCTH U
€IMHCTBEHHOCTH TIOCKOCTH,
MPOXOJSIIEH Yepe3 TOUKY, HE
TIPUHAJUICKAITYIO TAHHOW TUIOCKOCTH 1
CIEeICTBUS U3 HEE

CBoiicTBa MapayienbHbIX MIOCKOCTEH: 0
MapajuIeIbHOCTH MPSAMBIX IEpECEUSHUS
[P IIePECEUECHUH IBYX MapajyiebHbIX
IJIOCKOCTEH TpeTheu

CRoiicTBa MapauIeTbHBIX IIOCKOCTEH:
00 0Tpe3Kax mapayielIbHbIX MPSMBIX,
3aKIHOYEHHBIX MEXY MapauIeIbHBIMU
TUIOCKOCTSIMHE;, O TIEPECEUSHHUH MPSIMOH C
JIByMsI TTapaJUIETbHBIMA TUIOCKOCTSMU

IToBTOpenwue: Teopema [Iudaropa na
IUIOCKOCTH

IloBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIHOTO TPEYTOJbHUKA

40

CpoiicTBa Ky0a 1 IPsIMOYTOJIBHOTO
napajuiesnenunena

41

Brruncienue AjiMH OTPE3KOB B KyOe U
IPSIMOYTOJIHOM TMapauIe/IeIHIIe e

42

IlepnieHqUKYISIPHOCT IPSIMOU U
iockocTy. [pu3nak
NEPIEHANKYIIIPHOCTH NPSIMOI U
IUIOCKOCTH

43

IlepnenaAuKyJISpHOCTb NPSIMON U
ockocTH. [lpru3nak
MEPNEHIUKYIAPHOCTH NMPSIMON U
IUIOCKOCTH

44

45

46

TeopeMa o CylliecCTBOBaHUU U
€JJMHCTBEHHOCTH NPSIMOH, MPOXOSIIECH
yepe3 TOUKY POCTPaHCTBA U
MEPNEHIUKYISIPHOHN K TIIOCKOCTH

[InockocT U NEpIEHANKYISIPHBIE UM
IIPSIMbIE B MHOTOTPaHHUKAX
IImockocTH U nepneH UKy pHbIE UM
IIPsIMbIE B MHOTOTPaHHUKAX

47

48

IlepnieHUKYISIp U HAKJIOHHASL.
ITocTpoeHune nepneHANKyIsIpa U3 TOUKU
Ha IPSIMYI0

[lepnieniuKkynap v HaKJIOHHAS.
ITocTpoeHne nepneHANKyIspa U3 TOUKU
Ha IpSIMYIO

49

TeopeMa 0 TpéX MeprneHAUKYIIApax
(mpsamMas u o6paTHas)

50

TeopeMa 0 TpéX MeprneHAUKYIIApax
(npsimast u oOpatHas)

o1

VYron MCKAY CKPCUIMBAOIITUMUCS
MpAMbIMU
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52

ITouck nepreHAUKYISIPHBIX MPSAMBIX C
MTOMOIIIBIO MEPIICHIUKYIIIPHBIX
IUIOCKOCTEN

53

54

OpTOroHaJIbHOE MPOSKTUPOBAHUE
ITocTpoenue cedenuii Ky0a, MPU3MBIL,
MPABIILHOM MUPAMHUIBI C TIOMOIILIO
OPTOTOHAJILHOM MTPOEKIIUU

55

56

ITocTpoenue ceuenuii Kkyoa, MPU3MBI,
MIPaBUILHOM MAPAMHUIBI C TIOMOIITHIO
OPTOTOHAJBFHOM MPOEKIIUU

CumMeTpusi B POCTPAHCTBE
OTHOCHUTEJBHO TIOCKOCTH. [LmockocTn
CUMMETpPUH B MHOT'OTPaHHUKAX

57

[Ipu3Hak neprneHANKYIIPHOCTH IPSIMOI
U IJIOCKOCTH KaK CJIEICTBHE CUMMETPHUH

58

59

60

IIpaBunbHbIE MHOTOTPaHHUKHU. Pacuér
paccTosHUI OT TOYKH O INIOCKOCTH
IIpaBunbHbIE MHOTOTPaHHUKHU. Pacuét
PacCTOSHUM OT TOYKH JI0 MIIOCKOCTH
Cr1oco0bI OIyCTUTH MEPIECHIUKYIISPHL:
CUMMETpU, CABUT TOYKHU 110
napajuvienbHONU MPsIMOi

61

CrBur 1o HenapauieaIbHONU IpSIMOii,
W3MEHEHHUE PACCTOSIHUI

62

63

64

KonTponbaas padora "B3zaumHoe
PACHOJIOKEHNE MIPSMBIX M TUIOCKOCTEH B
MpocTpaHcTBe"

IToBTOpEeHueE: yroa Mexay NpSAMbIMH Ha
TUIOCKOCTH, TPUTOHOMETPHSA B
MIPOM3BOJIBHOM TPEYTOJIBHUKE, TEOpEMA
KOCHHYCOB

IloBTOpEHME: yrom Mex Iy
CKPEIIMBAIOIUMHUCS MPSIMBIMHU B
IIPOCTPAHCTBE

65

66

67

I'eomeTpuyeckrie METOIbI BEIUNCIICHUS
yIriia MeXAy NpsIMBIMU B
MHOTOI'PaHHUKAX

JByrpanHsIii yrosu. CBONCTBO JIMHEHHBIX
YTJIOB JIBYTPAHHOTO yIiia
[lepnenaukynspHbIe TIOCKOCTH.
CBoiicTBa B3aUMHO NEPIIEHANKYIISIPHBIX
IUIOCKOCTEH

68

IIpu3Hak neprneHIuKyIsIpHOCTH
IUIOCKOCTEN; TeopeMa O MpsIMOH
NepeceyeHns ABYX MIOCKOCTEN
NEPIEHANKYJISIPHBIX TPEThEH IIJIOCKOCTH

69

70

71

[IpssMOyTONBHBIN MapauIeNenuiesn; Kyo;
WU3MEPEHHUs, CBOMCTBA IIPSIMOYTOJIbHOTO
napajuiesenunena

Teopema o 1uaroHaiu NpsAMOyrojabHOIO
napaJuleNIeuIea U CIEICTBUE U3 HeE
CrepeoMeTpHuyecKre U MPUKIIATHBIE
3a/1a4¥, CBA3aHHBIE CO B3aMMHBIM
PaCIONI0KEHUEM IPAMBIX U IIIOCKOCTH
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[MoBTOpEHwMeE: CKpeUBaIOIIHECS

72 MpsIMBIE, TTapaJIIETbHBIC TUIOCKOCTH B 1
CTaH/IaPTHBIX MHOTOTPAHHUKAX
[Napa nmapanienbHBIX MIOCKOCTEH Ha

73 CKPEIMBAIOMUXCS IPAMBIX, PACCTOSHUE | 4
MEXTy CKPEIIHBAIOIINMUCS MPSIMBIMH B
MIPOCTBIX CUTYAIHAX

74 Paccrostane ot TouKH J10 MI0CKOCTH, 1
paccTosiHUe OT MPSAMOM A0 MIOCKOCTH
Brluucnenue paccTosiHUN MEXY

75 CKPCLIMBAIOIIMMACS NPSMBIMHU C 1
MTOMOIIIBIO TIEPIEHINKYIIIPHON
TUIOCKOCTH
TpéXrpaHHbli yroiy, HEPABEHCTBA AJIS

76 TPEeXTpaHHbIX yIII0B. Teopema 1
[Mudaropa, TeopeMbl KOCHHYCOB U
CHHYCOB JIJIsl TPEXTPAHHOTO yTia

77 DneMeHTHI chepruIecKoil TeOMETPHH: 1
reoIe3NIeCKre JJHHAN Ha 3emie

78 KOHTpOJ‘ILHa'.'H pabora "VYrisl U 1
paccTosiHUs

79 ?I/ICTCM&TI/B&HI/IS{ 3HaHUI 1

MHOrOorpaHHHK U €ro 3JIEMEHTHI"

80 [Tupamuaa. Bunael nupamu. 1
IIpaBunbpHas nUpaMuIa

81 ITpusma. IIpsimast ¥ HaKJIOHHASI IPU3MBL. 1
IIpaBunpHas nmpu3ma

82 IIpsimoit mapasuienenunen, 1
MPSIMOYTOJILHBIN TTapasLIeNenues, Kyo

83 Brimykiibie MHOTOTpaHHHKH. Teopema 1
Oilnepa
Brimyxiibie MHOTOTpaHHHKH. Teopema

84 Oiinepa. [IpaBuibHbIC U 1
MOJTYIPaBUIIbHBIE MHOTOTPaHHHUKH

85 KonTtposnbsHas pabora "Muororpannuku” | 1

86 [MoHsiTHE BEKTOpa HA IJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3HOCTH BEKTOPOB 1

89 [IpaBuiio nmapanienenuena 1

90 YMHO)KEHNE BEKTOPA HA YUCIIO 1
Pasnoxenue Bekropa 1o 0asucy Tpéx

91 BEKTOPOB, HE JICKAIIHUX B OAHON 1
TUIOCKOCTH

92 CkaJiipHOE IPOU3BEACHHE 1

93 Brraunciienme yrita Mexay BEKTOpamMH B 1
POCTPAHCTBE

94 [Ipocrefiiine 3ajaun ¢ BEKTOPaMH 1

95 [Ipocreiitume 3a/1a4u ¢ BEKTOpaAMH 1

96 [Ipocreiitme 3a1a4n ¢ BEKTOpaMH 1

97 [Ipocreiimue 331241 ¢ BEKTOpaMH 1

98 O06006uieHne U cucTeMaTu3alys 3HAaHAH 1

99 O06006uieHne U cucTeMaTU3aus 3HaHAK 1
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100 | Uroromast KOHTpOJIbHAS paboTa 1 1
101 | UroroBas KoHTpoJbHAs paboTa 1 1
102 | OO6oO01IEeHnEe U cUcTEMATH3aLU 3HAHWI 1
OBIIEE KOJIMYECTBO YACOB I1O 102 6 3
IMPOT'PAMME
I'EOMETPUS
MNOYPOYHOE IIVIAHUPOBAHHUE
11 KJIACC
N KoandectBo yacos DJIeKTPOHHbIE
o/ Tema ypoka Beer Kountpoun IMpakTny Hara nudposbie
- o HbIE ecKue U3y4eHust 00pa3oBaTeIbHBI
padoThl padoThI € pecypchl
OcHOBHBIE MTPaBHIA
HU300paXKCHUS HA PUCYHKE
1 TUIOCKOCTH, TIapaIENbHBIX 1
MPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
ToHsTHS CTEpEOMETPHUH:
TOYKA, MPSIMasi, TIIOCKOCTh,
npoctpancTBo. OCHOBHBIE
5 MpaBuiIa U300paKECHHUS HA 1
PHCYHKE TIOCKOCTH,
napayieIbHBIX TPSIMBIX
(0Tpe3KoB), cepeTMHbI
oTpe3Ka

o7



TlonsTus: nepecexarommecs
TUIOCKOCTH,

nepeceKaronuecs npsamas u 1
TUIOCKOCTB;

MOJTYTIPOCTPAHCTBO

TlonsTus: nepecexkaromimecs
TUIOCKOCTH,

NepeceKaronuecs npsamas u 1
TUIOCKOCTB;

MOJTYTIPOCTPAHCTBO

MHororpaHHuKH,

n300paKeHre MPOCTEUIIHX
MPOCTPAHCTBEHHBIX PHUTYD, 1
HECYIIECTBYIOIINX

00BEKTOB

MHoOrorpaHHuKH,

n300paKeHne MPOCTEUITHX
MPOCTPAHCTBEHHBIX (PHUTYD, 1
HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
NIepBbIE CIICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U
TIepBbIE CIEACTBHS U3 HUX

10

AKCHOMBI CTEPEOMETPHUH U

TIEPBBIE CIIEACTBHUA U3 HUX.
Crioco0sI 3a1aHusI IPSIMBIX

1 INIOCKOCTEH B 1
MIPOCTPAHCTBE.

O0603HaYeHS TIPSMBIX H
IUTIOCKOCTEH

N3o0paxenne ceueHuit

MUPaMUIBL, KyOa ¥ IPU3MBI,
KOTOpBIE TIPOXOJAT Yepe3

ux p&opa. Uzobpaxenue
IIEPECEUEHHUSI ITOTYUEHHBIX 1
IUIOCKOCTEH.

PackpamnBanue

MOCTPOCHHBIX CEYEHUH

pa3HBIMU [[BETAMH

11

M3obpaxkenue ceueHnit

MUPaMUJIBL, Ky0a U TIPU3MBI,
KOTOpBIE IIPOXOAAT Yepes

ux péobpa. Uzobpaxenue
[IEPECEUEHHUSI TTOTYYEHHBIX 1
TJIOCKOCTEH.

PackpammBanue

MOCTPOEHHBIX CEUCHUI

pa3HBIMH [[BETAMHU

12

M3obpaxenue ceueHnit

MUPaMUJIBI, Ky0a U TIPU3MBI,
KOTOpbIE IPOXOIAT Yepe3

ux péopa. UzobpaxkeHue 1
nepeceyeHns OTyYeHHbBIX
TJIOCKOCTEH.

PackpaminBanue
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MOCTPOEHHBIX CEUCHUI
Pa3HBIMHU I[BETAMH

13

14

M3obpaxeHue ceueHnit
MUPAMUIBI, Ky0a ¥ MPU3MBI,
KOTOpBIE MPOXOJIAT Yepes
ux péopa. Mzobpakenne
TIepeceYeHNs IOy YeHHBIX
TJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHUI
Pa3HBIMH [IBETaMHU

Meton cnenoB st
MOCTPOEHUS CEYEHUN

15

16

17

Meton caenoB s
MOCTPOEHUS CEUEHU.
CBoiicTBa nepeceyeHuit
IPSIMBIX U IUNIOCKOCTEN

Meron cnenoB nmns
MOCTPOEHUS CEUYEHU.
CBoiicTBa nepeceyeHuit
MPSIMBIX U IUNIOCKOCTEH

ITocTpoeHue ceuenuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha péOpax.
Coznanne BBIHOCHBIX
YEpTEKEU U 3alKCh IIAaroB
MOCTPOEHUS

18

[TocTtpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha p&Opax.
Coznanne BHIHOCHBIX
YepTekKEN U 3alUCh 11aroB
MMOCTPOCHUS

19

20

[TocTtpoenue ceuenuii B
nupamuzie, Kyoe mo Tpém
TOYKaM Ha péOpax.
Co3zanne BHIHOCHBIX
yepTexel 1 3aluCh IaroB
MTOCTPOCHUS

ITocTpoeHue ceuenuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha péOpax.
Coznanne BEBIHOCHBIX
YEepTEKEN U 3allUCh IIaroB
MOCTPOCHUS

21

TIoBTOpEHME IIITAHUMETPUU:
Teopema o
MIPOMOPIIMOHATBHBIX
orpeskax. [logobue
TPEYTOJIHHHUKOB

22

TIoBTOpEHME IIITAHUMETPUU:
Teopema Menenast.
PacueTsl B ceueHmnsX Ha
BBIHOCHBIX YEPTEXKAX.
Hctopus pazsutus
TUIAHUMETPUU U
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CTepEOMETPHH

23

24

25

Kontponbnas pabora
" AKCHOMBI CTEPEOMETPHH. 1
Ceuenus"

Bzaumuoe pacnonoxeHue

MPSIMBIX B TPOCTPAHCTRBE.
CKpeImnBaroIIrecs

npsmeie. [Ipu3Haku 1
CKPEIIMBAOLIUXCS PSMBIX.
[TapannensHbIe IPSMEIC B
MIPOCTPAHCTBE

Teopema 0 cyniecTBOBaHUU
Y €AUHCTBEHHOCTH MPSIMOi1
napauIeIbHON TaHHOU
MPSMOM, TPOXOaAILIEH
yepe3 TOUKY IPOCTpaHCTBa
U He JIeXKallell Ha TaHHOU
npsmoil. Jlemma o
MEPECCUCHNUN
napaieNbHbIX OPSIMbIX
TJIOCKOCTBIO

26

ITapamienbHOCTB TpEX

npsMelx. Teopema o TpéEx
napayieIbHbIX IPSMBIX. 1
Teopema o

CKPEIIMBAIOLIUXCS MPSIMBIX

27

[TapannensHoe
MPOEKTHPOBaHUE.
OCHOBHBIE CBOMCTBA
napaieTbHOTO
MIPOCKTUPOBAHUS.
N3o0paxenne pa3HbIX
(uryp B mapasuienbHOM
MIPOEKITUHU

28

29

30

31

IleHTpasnbHas NpOEKLHS.
YroJ1 ¢ COHaNpaBIECHHBIMU
CTOPOHaMU. YTOI MEXKIY
TIPSIMBIMHU

3a1aun Ha JOKa3aTeILCTBO

1 WCCIIEIOBAaHME,

CBS3aHHBIE C 1
pacroIoKeHHEM IPSMBIX B
MIPOCTPAHCTBE

TIoHsATHSA: NapaIeIbHOCTh

MPSMOU U IJIOCKOCTH B
npoctpaHcTse. [Ipu3Hak
MapauIeIbHOCTH NPSIMON U 1
riockocT. CBOHMCTBa
MapaJyIeNbHOCTH MPSIMOM U
IIJIOCKOCTH

I'eoMeTpuueckue 3a1a4n Ha
BBIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBSI3AHHbBIC
C MapauIeIbHOCTHIO
OPSMBIX U TUTOCKOCTEH B
MPOCTPAHCTBE
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32

33

34

Tloctpoenue ceuenus,
MIPOXOISIIETO Yepe3
JAHHYIO TIPSIMYIO Ha
yepTexe U mapauieIbHOTO
Ipyroi npsiMoii. Pacuér
OTHOIIECHUH

TTapannensHast npoekius,
MPUMEHEHUE IS
MTOCTPOCHUS CEUeHUH KyOa
Y TIapajuieNienume/a.
CaoiicTBa
napajuiesienumneaa u
TIPU3MBI

TTapannensHble MIIOCKOCTH.

TIpu3naku napamienbHOCTH
JIBYX IUIOCKOCTEN

35

36

Teopema 0 napajuIeIbHOCTH
U CAUHCTBECHHOCTHU
IJIOCKOCTH, IPOXOsAIIEH
yepes3 TOUKY, He
MPUHAJIEAKAULYO JAHHON
IJIOCKOCTH U CJEACTBHS U3
HEE

CBoiicTBa napasieabHbIX
IJIOCKOCTEN: 0
MMapauICJIbHOCTH MPAMBIX
nepeceyeHus pu
NePECeUCHNH ABYX
MapajuIeIbHBIX III0CKOCTEH
TpeThe

37

38

39

40

41

42

CBoiicTBa mapansenbHbIX
TUIOCKOCTEH: 00 OTpe3Kax
napayieIbHBIX TPSMBIX,
3AKITHOYEHHBIX MEXKY
napaieIbHbIMU
IUIOCKOCTSIMH; O
[IEPECEUECHHH NTPSMOI C
JIBYMSI TIapaJuIeIbHBIMA
TUIOCKOCTSIMU

[loBTOpenue: Teopema
[Iudaropa Ha MIOCKOCTH

[loBTOpEHME:
TPUTOHOMETPHUSL
MPSIMOYTOJIEHOTO
TpeYroJbHHUKA

CgoiicTBa Ky0a n
IPSAMOYTOJIEHOTO
napajuieliennunea

Briuucinenune i
OTpE3KOB B Ky0Oe u
MPSMOYTOJIBHOM

rapajulesIeuIeae

IlepnieH IUKYISIPHOCTH
MPSMOU U IIIOCKOCTH.
TIpuznax

MEePIEHANKYISIPHOCTH
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MPSMOM U IIIOCKOCTU

43

TlepnienAuKyIIPHOCTD
MPSMOU U IIIOCKOCTH.
IIpusnax
MEePIEHANKYIIPHOCTH
MPSIMOM U MIIOCKOCTH

44

45

Teopema 0 cyniecTBOBaHUU
Y eIMHCTBEHHOCTH TPSIMOH,
MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIEHANKYIAPHON K
TJIOCKOCTH

IImockocTtu u
MEePIEHAUKYISIPHBIE UM
MPsIMBIE B MHOTOTPaHHHUKaX

46

47

48

IInockoctu u
NEePHIEHIUKYISIPHBIE UM
IpsMble B MHOTOTPaHHHKAX
Ilepnenaukynsip u
HakJIoHHas. [loctpoenue
MEPIEHANKYJIISIPA U3 TOUYKHA
Ha [PSIMYIO
Ilepnenaukynsip u
HakJIoHHas. [locTpoenue
MEPIEHANKYJIISIPA U3 TOYKHA

Ha [IPSIMYIO

49

50

Teopema o Tpéx
NepHeHIUKYIsIpax (psiMast
1 oOpaTHas)

Teopema o Tpéx
NepreHIUKYIsIpax (mpsmast
U oOpaTHas)

51

52

Yroa mexny
CKPELIMBAIOLINMUCS
IPSAMBIMU

[Touck nepneHINKYISIPHBIX
MPSIMBIX C TIOMOIITIO
MePIEHANKYISIPHBIX
IUIOCKOCTEH

53

54

OpToroHansHOe
MIPOEKTUPOBAHUE

[octpoenue ceuenunit KyoOa,
IIPU3MBI, IPABUJILHOMN
MUPAMUIBI C TIOMOIIBIO
OpPTOTOHAIILHON MPOEKINH

55

[octpoenue ceuenunit KyOa,
NPU3MBI, TIPAaBUIILHON
mUupaMuabl C IOMOIIBIO
OpPTOTrOHAJILHOM MPOEKLIUU

56

Cummetpus B
MIPOCTPAHCTBE
OTHOCHUTEIBHO TUIOCKOCTH.
IInockocTu cummeTpuii B
MHOTOTPaHHUKAX

57

IIpu3nak
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MEPIEeHIUKYIIPHOCTH
MPSMOMN U MIIOCKOCTH KaK
CJIEeCTBUE CUMMETPUU

58

59

60

IIpaBunbHbIE
MHOrOTpaHHUKHU. Pacuér
pacCTOSHUI OT TOYKH JI0
IJIOCKOCTH

IIpaBuibHbIE
MHOI'OI'paHHUKH. Pacuér
paccTOsSHUM OT TOUKH 10
IJIOCKOCTH

CriocoOBI OTYCTHTH
MIEPIICHIUKYISPHI:
CUMMETpUS1, CIBUT TOUKH
10 TapajuieIbHOM MPSIMOM

61

62

63

64

CrBur 1o HenapayuieaIbHON
MPSIMOi, U3MEHEHUE
paccTostHUI

KonTponbaas pabora
"B3auMHOe pacmonoxeHue
IPSIMBIX U IUIOCKOCTEN B
npocTpaHcTae"

IIoBTOpEHME: Yyroa MEXITY
IPSMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHUS B
MPOHU3BOJIBHOM
TpEyrojbHHKE, TeopeMa
KOCHHYCOB

[loBTOpeHue: yron Mexay
CKPEIIHBAIOIUMUCS
pSMBIMHU B IPOCTPAHCTBE

65

I'eomeTpuyeckre MeToIbI
BBIYMCIICHHS yTIIa MEXIY
MPSIMBIMH B
MHOTOT'PaHHHUKAX

66

67

68

JByrpaHHbIi1 yroJ.
CBOMCTBO JIMHEWHBIX YIIJIOB
JIBYTPaHHOTO yIJa
IlepnenaukynspHbIe
mwiockoctu. CBoiicTBa
B3aMIMHO
MEPIEHINKYJIISPHBIX
TIOCKOCTEN

IIpuznak
MEPIEHINKYIAPHOCTH
MJIOCKOCTEH; TeopeMa o
MPsIMOM TepecedyeHust IByX
IJIOCKOCTE!
MEPIEHINKYIAPHBIX
TpEeThel TIOCKOCTH

69

IIpssMoyroIbHBIN
napajienenumnesn; Kyo;
HM3MEpEHHs, CBOMCTBA
MPSIMOYT'OJILHOTO
napajulesenunea
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70

Teopema o AuaroHanu
MPSIMOYT'OJILHOTO
napauienenunena u
CIIEICTBHE U3 HEE

71

CrepeomeTprdeckue 1
NPUKJIAIHBIC 3a0a4H,
CBSI3aHHBIC CO B3aNMHBIM
pacrmoio’keHHeM MPSIMBIX U
IUIOCKOCTH

72

IToBTOpEHue:
CKPEIIMBAOIIUECS MPSAMBIE,
napajuleNbHbIe IIIIOCKOCTH B
CTaHJapTHBIX
MHOTOTPaHHUKAX

73

ITapa napanneabHbIX
MJIOCKOCTEH Ha
CKpCHINBAIOIINXCA MTPAMBIX,
paccTosTHUuE MEXITY
CKPEIIHBAIOIUMHUCS
MPSIMBIMU B TIPOCTHIX
CUTyalusax

74

75

76

Paccrosnue ot TOUkH 10
TUIOCKOCTH, PACCTOSHUE OT
MIPSIMOM 10 MIIOCKOCTH

Briuucnenue pacctosiHui
MEXIY CKPEIIHNBAIOIINMUCS
MPSIMBIMH C TOMOIIIBIO
MEPIEHANKYIIPHOI
TUIOCKOCTH

TpéxrpanHblil yroi,
HEPaBEHCTBA IS
TpPEXTPaHHBIX YTJIOB.
Teopema [ludaropa,
TEOpPEMbI KOCUHYCOB H
CHUHYCOB JIJIs1 TPEXTPAHHOTO
yria

77

78

79

OneMeHTH chepruecKoi
TeOMETPHH: T'€0/1e3NIECKUE
JIMHUY Ha 3emMJie
Konrponbnas pabora
"YT1is1 1 paccTosHus"
Cucremaru3anys 3HaHUN
"MHOTOTpaHHUK U €T0
JIEMEHTHI"

80

81

TIupamuga. Bunel nupamu/.

[IpaBuibHas nupamMuaa

IIpusma. Ilpsmas u
HaKJIOHHAs IPU3MBI.
IIpaBunbpHas mpusma

82

83

IIpsimMoii mapasuienenumen,
MPSIMOYTOJIbHBIN
napajenenumesn, Kyo
Brimyxibsie
MHOTOTpaHHUKH. Teopema
Ditnepa
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Breimykisie
MHOTOTpaHHUKHU. Teopema

84 Oiinepa. [IpaBunbHbIC U 1
MOJTyTIPaBUIIbHBIE
MHOTOTPaHHUKH
KonrtponbHas pabora

85 " " 1

MHororpaHHUKA

TlonsiTue BekTopa Ha

86 TUIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOPOB 1

88 Pa3HoCTH BEKTOpOB 1

89 [IpaBuiio mapaiienenuena 1

90 YMHOXEHUE BEKTOpa Ha 1
YHUCITO
Pasnoxenue Bexkropa 1o

91 0a3ucy Tpéx BEKTOPOB, HE 1
JeXalluX B OTHON
MJIOCKOCTHU

92 CxkaisipHOE TIPON3BEACHNE 1

93 Brruncnenue yria Mexmy 1
BEKTOPaMHU B IIPOCTPAHCTBE

94 IIpocteitue 3anauu ¢ 1
BEKTOPaMU

95 IIpocreiimue 3ana4u ¢ 1
BEKTOPaMU

9% IIpocreiimue 3ana4u ¢ 1
BEKTOpaMU

97 IIpocTeitmue 3anauu ¢ 1
BEKTOpaMHU

98 O06001Eenue 1 1
CHUCTeMAaTH3alns 3HAHUH

99 O06001Ienye 1 1
cucTeMaTh3alus 3HaHui
Utorosas KOHTpOJbHAS

100 P 1
pabora
Utorosas KOHTpOJIbHAS

101 P 1
pabota

HUE U

102 O06o0mieHne ) 1

CUCTeMAaTU3alus 3HAHUHT
OBLIEE KOJIMYECTBO HACOB 102

1O ITPOI'PAMME
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BEPOATHOCTDb U CTATUCTUKA
MNOYPOUYHOE IIVIAHUPOBAHUE

10 KJIACC
KonuuectBo yacos ONeKTpoH
HBIE
HPPOBBI
Ne arta H
Tema ypoka Beer Koutpons | [Ipaktuue )i\ e
n/n HBIE CKHue U3YUYCHHS
5 5 oOpazosar
TBI ThI
pabo pabo eJIbHBIC
pecypchl
1 I'pad, cBsa3HEbIi rpad, npencTaBneHne 3a1a4n 1
C MOMOIIbIO Tpada
2 CreneHb (BaJeHTHOCTbH) BepIInHLL. [1yTh B 1
rpade. Llenu u 1UKITBI
3 I'padst Ha tockocTH. [lepeBo ciyuyaitHOTO 1
JKCIIEpUMEHTA
CryuaitHple S5KCIEpUMEHTHI (OTBITHI) U
4 CITy4aiiHbIe COOBITHA. DJIeMeHTapHbIe 1
cOOBITHS (MCXO/IBI)
BeposTHOCTB ciy4aifHOTO COOBITHSL.
5 BeposTHOCTH COOBITHIA B OITBITAX C 1

PaBHOBO3MOKHBIMH 3JICMCHTAaPHBIMU
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COOBITHAMHU

BeposATHOCTE CITy9aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OIBITAX C

6 PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH 1
COOBITHSIMH
[lepeceuenne, oObeANHEHHE MHOKECTB U

7 COOBITHH, IPOTUBOTIOIOKHEIE COOBITHS. 1
DopMyna CI0KEHUSI BEpOSITHOCTEN
VYciioBHasi BEpOSTHOCTb. Y MHOXKEHUE

8 BeposaTHocTel. dopMyia yciaoBHOM 1
BEPOSITHOCTH
VYcioBHAs BEPOSITHOCTh. Y MHOXKEHHUE

9 BeposiTHOCTelH. DopMyIia yCIIOBHOM 1
BEPOATHOCTHU

10 | dopmyia MONHOW BEPOSITHOCTH 1

11 = dopmyna baiteca. HezaBucumblie coObITHS 1

12 KomOuHaTtopHOe npaBuio YMHOKCHUSI. 1
ITepectanoBkY U pakTOpHAT

13 | Ywucno coueranuii. Tpeyronpauk [lackamns 1

14 | dopmyna buHoma HeroToHA 1

15 Kontponbnas padora Nel: "I'padsl, 1
BEPOSATHOCTH, MHOXKE€CTBa, KOMOMHATOpHKA"
bunapHbIii cirydaitHBIN OBIT (MCTIBITAHHE),

16 | YCmex H Heynaua. HezaBucnumeie ncnbitanms. 1
Cepust HE3aBUCUMBIX UCTIBITAHUI 710 TIEPBOTO
ycrexa

17 Cepust HE3aBHCUMBIX UCTIBITAHUIH 710 TIEPBOTO 1
ycrexa

18  Cepust He3aBHCHUMBIX UCTIBITAHUN bepHyIuu 1

19 CrnyyaitHbIi BBIOOp M3 KOHEYHOMH 1
COBOKYITHOCTH

20 IIpakTudeckas paboTa ¢ HCIIOIb30BaHUEM 1
AIIEKTPOHHBIX TaOJIHII

21 CrnyuaitHas BenuunHa. Pacripenenenue 1
BEpPOSITHOCTEHU. Jlnarpamma pacrpenesieHus
Omnepanuu HaJl CITy9aiiHBIMU BETMYUHAMH.

22 | Ilpumeps! pactipeneneHuii. bunapnas 1
clly4daiiHasi BeJIMUMHA

23 I'eomeTpuyeckoe pacrpeieneHue. 1
BuHOMuanbHOE pacupeeneHue
Marematuueckoe OXugaHue crydaHon

24 Benu4yuHBL. COBMECTHOE pacIpesiesieHue 1
JIBYX CIIy4alHbIX BEJIMUUH
He3zaBucuMele cirydaifHbIe BEIIMYHHBL.

o5 CBoiicTBa MATEMATHYECKOTO OXKHUIAHHS. 1
MaremaTrueckoe OXXuaaHue OMHapHOI
CITy4aiHOH BEJTMYHMHBI
MatemaTHueckoe 0XXKUJaHnue

26 | reOMEeTPUYECKOro 1 OMHOMHAIBHOTO 1
pacrpeeneHui

27  Jlucrepcus M CTaHIAPTHOE OTKJIIOHCHHE 1

28 Jucrniepcust OMHApHON cITydaiiHOM 1

BennIuHBL. CBOMCTBA TUCIIEPCHHI
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Marematndeckoe OKHUIaHUE TPOU3BEICHIS

29  u aucrepcus CyMMbI HE3aBHCUMBIX 1
CITy4YaifHbIX BETUYNH

30 IIpakTryeckas paboTa ¢ HCIOIB30BAHHUEM 1
JNEKTPOHHBIX TAOJIHUIY
JTucriepcust ONHOMHATIBLHOTO PACpECICHHUS.

31  IIpakTtuyeckas paboTa C HCIIOJIb30BaHUEM 1
AIIEKTPOHHBIX TAOJIHIT

32 | O6o0IeH e U CUCTeMaTH3aIus 3HAHU ] 1
Kontponbnast padora Ne2: "HcnibrTanmst

33 | Bepuymmu. CnyvaliHble BETHYUHBI U 1
pacnpenenenus”

34  OO0oOIuIeHNE U CUCTEMaTHU3aIUs 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOIT'PAMME

68



BEPOATHOCTDb U CTATUCTUKA
INOYPOYHOE INTAHUPOBAHUE
11 KJIACC

n/n

Tema ypoka

HepaseHnctBo
Yeorwmmena. Teopema
UeoObimesa. Teopema
bepuymnmm. 3akon
OOJIBITTNX YUCEIT

HepaseHnctBo
UYeoOnimesa. Teopema
UeoOnimesa. Teopema
bepuymnnu. 3akon
OOJIBITNX YUCEI

HepageHnctBo
UYeoOnimesa. Teopema
UYeOnimesa. Teopema
Bbepnymnnu. 3akon
OOJIBIINX YUCEI

Bri6opounslit MeTox
HCCIIEN0BAHUM

IIpakTnueckas
pabota ¢
HCTIONTb30BaHUEM
ANEKTPOHHBIX TaOIHI]

I'enepanpHas
COBOKYITHOCTh H
cllydaifHasi BBIOOpPKa.
3HAKOMCTBO C
BBEIOOPOYHBIMU
XapaKTePUCTUKAMH.
OneHka cpeiHero u
JHCTIEPCUU
reHEPAILHON
COBOKYITHOCTH C
MOMOLIBIO
BBIOOPOYHBIX
XapaKTEePUCTHK

KoauuecTBo yacoB

Bcero

KonTposabHbie
padoThI

IIpakTu4eckue
padoThI

Jara
U3y4YeHHs

DJ1eKTPOHHBIE
nudposbie
o0pa3oBaTeJibHbIE

pecypcsbl

I'enepanbHas
COBOKYITHOCTb M
cllyvaifHasi BBIOOpKa.
3HAKOMCTBO C
BBIOOPOYHBIMHU
XapaKTePUCTUKAMH.
Or1eHKa cpeHero u
TUCTIEPCUH
reHepabHOMN
COBOKYITHOCTH C
TTOMOIIBIO
BBIOOPOYHBIX
XapaKTePUCTUK
OueHuBaHue
BEpOSITHOCTEH
CcOOBITHH TIO BEIOOPKE

CratucTuyeckas

(©))




runoresa. [IpoBepka
MPOCTEUIIINX TUIIOTES
C IOMOIIBIO CBOKCTB
H3YYEHHBIX
pacrpeneneHui

10

11

Craructuueckast
runote3a. [IpoBepka
MPOCTEUIIIUX TUIIOTE3
C TIOMOIIBIO0 CBOWCTB
M3YYEHHBIX
pacnpenieneHuit

IIpakTrueckas
pabora ¢
HCIIOJIb30BaHUEM
AJICKTPOHHBIX TAOJIHI]

12

ITpumepsl
HEIPEPBIBHBIX
CIIy4aifHbIX BEJIMYMH.
@yHKIUS IUIOTHOCTH
BEPOSTHOCTH

13

PaBHOMEpHOE
pacrnpezeneHue.
ITpumepsl 3anay,
IPUBOJSIINX K
[TOKa3aTeNbHOMY U K
HOPMaJIbHOMY
pacupeneseHusIM

14

15

16

@yHKIUS IUIOTHOCTH
BEPOSITHOCTH
ITOKa3aTeNbHOTO
pacnpezneeHus

OyHKINS TUIOTHOCTH
BEPOATHOCTH
HOPMaJIbHOTO
pacnpezneneHus

[TocnenoBaTenbHOCTH
OJIMHOYHBIX
HE3aBUCHMBIX
coOwrtuid. [Ipumep
3a1a4M, MPUBOAIIECH
K pacrpe/eeHuIo
ITyaccona

17

18

19

IIpakTrueckas
pabora ¢
HCIOJIb30BaHUEM
3JIEKTPOHHBIX TaOJIHI]
KoBapunanus nsyx
CIIy4ailHbIX BEJIMYHMH.
KoadPpumument
KOppeIsuu
CoBMecTHBIE
HaOJIIO/ICHUS IBYX
BEJIIMYMH

20

21

Brr6opounsrit

KO3 uLneHT
KOppeJLHuU
Paznuuue mexnay
JIMHEHHOM CBSI3BIO B
TIPUIHHHO-
CIICICTBCHHOM

~




CBA3bI0

22

JIuneiinas perpeccus

23

IIpakTrueckas
pabora c
HCTIOJIb30BaHHEM
AJICKTPOHHBIX TAOJIHI]

24

IIpencrasnenue
JAHHBIX C TIOMOIIBIO
TaOJUI U IUArpaMM,
oInucarenbHas
CTaTUCTHKA

25

OmbBITHI C
PABHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU
COOBITUSIMH

26

Brruncienue
BEPOATHOCTEM
COOBITHH C
HpI/IMeHCHI/ICM

hopmyn

27

28

Brruucnenue
BEPOSITHOCTEN
COOBITHIA C
MIPUMCHCHUEM
rpaduyecKux
METOJOB!
KOOpAUHATHAs
npsiMasi, IepeBo,
muarpamma Ditnepa
Crnyuaitapie
BEJIMYHMHBI U
pacrnpe/iesieHusI

29

30

31

MaremMarnyeckoe
OXUJaHWE
ciy4aitHoi
BEJIMYHMHBI
MaremaTnueckoe
OXKUJIaHWe
CIIy4ailHOU
BEJIMYHMHBI
Konrtponbnas pabora:
"BeposaTHOCTE U
craructuka'

32

33

Brruucnenue
BEPOATHOCTEMN
COOBITHIA C
MPUMEHEHUEM
dbopmyn u
rpaduuecKux
METOAOB

Brruucnenue
BEPOATHOCTEMN
COOBITHH C
MIPUMEHEHUEM
¢dbopmyn u
rpadUuecKux
METOJOB

34

CrrygaiiHbie
BEITMYMHBI U
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pacrpeneneHusl.
MaremaTHdecKoe
OKUJaHUE
CIly4aiiHOM
BEJTMYHHBI

OBLIEE KOJIMYECTBO

YACOB I10 [TPOI'PAMME 34 . 0

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHHUKA

Amumos 1. A., Konsrun FO.H., TkaueBa M.B. u ap. Maremaruka: anre6pa u Hauajga MaTeMaTHIECKOTO
aHajan3a, reoMeTpus. AJiredpa u Hayaia Maremarudeckoro ananmsa. 10-11kmaccel. bazoblit u
yrayOnennsiit yposau. M. [IpocBemienue

Aranacsu JI.C., byry3oB B.®., Kagomier C.b. u np. MaremaTuka: anredpa u Hadyaia MaTeMaTHIECKOTO
aHanuza, reomerpus. ['eomerpus 10-11 knaccel. ba3oBslii u yriny6nennsiii yposau. M. [Ipocsenienue.

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJA

Amumos I A., Konsarun FO.H., TkaueBa M.B. u ap. Ypoku anredps! u Havyana ananuza 10-11 kmaccsr:
Meroanueckoe nmocoobue nist yuurens. M: [Ipocsemienue

Amumos L. A. u np. Junaktuueckuit marepuan ais 10- 11 kinaccoB. KoHTposibHBIE U U3MEPUTENTBHBIE

Marepuainsl. Tectel. M.: IIpocBemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

- www.edu.ru - oOpa3oBaTeIbHBIN
— Www.ed.goV.ru — JOKYMEHTHI [TPaBUTENILCTBA 00 00pa30BaHHK
- www.metodika.ru — meronuka

- www.ege.ru - EI'D
- http://live.mephist.ru — OTkpbITHIi OaHK 33134
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