MyHI/ILlI/II'IAJ'IbHOE ABTOHOMHOE MopnucaHo uudposon nognucoio: MYHULIUMAJIBHOE
ABTOHOMHOE OBLLEOBPA3OBATEJIbHOE YYPEXAEHWUE

OBLIEOBPASOBATENIbHOE YHPEKIEHME CPE[IHAA OBLLIEOBPA30OBATE/TbHASA LLIKOSIA Ne 8 MOCE/KA
CPEQHAA OBLUEOBPA3OBATE/IbHAA LUKOMA NS 511 iMO-YTKUHCK
8 MOCENTIKA BUCMMO-YTKUHCK [laTa: 2024.09.30 10:11:26 +05'00'

MUWHUCTEPCTBO NPOCBEMIEHUS POCCUIICKOU ®EJEPAIIIN
MuHucTEepCcTBO 00pa30BaHUs U MOJIOIe:KHOM MoauTHKN CBepaIoBCKOil 00J1acTH
Ynpagsienue oopazoBanus ropoaa Huxxumii Tarun

MAQY COHI Ne 8 n. Bucumo -YTKkuHcka

PaccMmoTtpena Ha me1arornueckoM COBETE Yr1Bepxaena B coctape OOIT COO
MAOY COII Ne 8 MAOY COII Ne8
[Iporokon Nel ot 30.09.2024 Hupexrop MAOY COIL Ne§ FOnuna E.B.

ITpuka3 Nel36 ot 30.08.2024

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «MaremaTuka. Yriy0JeHHbI YPOBEHb»

s ooyuarommmxest 10 — 11 ximaccoB

r.Huxuanii Tarnia, 2024r
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INOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no MaTreMaTuke yriyOJIEHHOTO YPOBHSA ISl 00y4alOMXCsl Ha YpOBHE
cpenHero obOmero oOpa3zoBaHus pa3paborana Ha ocHoBe DPI'OC COO c yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUU, NPEABABISIEMBIX K MaTeMaTHUYECKOMY
o0pa30BaHUIO, U TPAAMIIMK POCCHIMCKOTO 00pa3oBaHus. Peanm3anus mporpaMMebl IO
MaTeMaTHKe 00eCTICUnBACT OBJIAJCHUE KIIFOUEBBIMH KOMITETCHIIMSIMU, COCTABIISIOMIAMA
OCHOBY JIi  CaMOpa3BUTUSL M  HENPEPHIBHOIO  00pa3oBaHMsl, IE€JIOCTHOCTh
OOIIEKyIbTYPHOTO, JUYHOCTHOTO ¥  IIO3HABATEIBHOTO  PA3BUTHUS  JIMIHOCTH
oOy4Jarommxcs.

B nmporpamme 1o maremaTtuke y4TeHbI UACH U MoJokeHus «KoHIenuu pa3BuTs
MaTeMaTtuyeckoro obpazoBanuss B Poccuiickoit ®enepanun». B coorBeTcTBUUHC
Ha3BaHUEM KOHIICHIIMM MAaTeMaTHYeCKoe 0Opa3oBaHUE JIODKHO, B YACTHOCTH, pelIaTh
3alady oOecreyeHus: HeOOXOJUMOro CTpaHe 4uclia 00ydaronIuxcsi, MaTeMaTH4ecKas
MOJATOTOBKA KOTOPBHIX JOCTATOYHA JUISI MPOJOJDKCHHS O0Opa30BaHUS 1O Pa3IUIHBIM
HaIpaBJICHUSIM, BKJIIOYAs MPENo/iaBaHue MaTEMaTUKH, MaTEMaTUYECKUE UCCIICOBaHUS,
paboty B chepe MHPOPMAITMOHHBIX TEXHOJOTHM W JIPYTUX, a Takke OoOecreueHus s
KKJO0TO O0y4Yaromierocsi BO3MOKHOCTU JOCTHXKEHUS MaTeMaTU4eCKOW MOJTOTOBKH B
COOTBETCTBHHM C HEOOXOAWMBIM €My YpoBHeM. VMIMEHHO Ha pelieHue STHUX 3a]ad
HaIleJIeHa MpoTrpaMMa 1o MaTeMaTHKe yTiyOJ€HHOTO YPOBHS.

B snoxy mudpooit TpanchopMammm Bcex cdep UeIOBEUSCKOU ACATEILHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMCHHBIM UEJOBEKOM 0€3  Xopormiei
MaTeMaTU4YeCKON MOATOTOBKU. DTO OOYCJIOBJIEHO TE€M, YTO B HAIIIM JHU PACTET YMCIIO
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CTHEIMATBHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHHEM MATEMAaTHKHU:U
B cepe SKOHOMHMKH, U B OM3HECE, M B TEXHOJOTMYECKUX OO0NACTAX, U JaXEB
ryMaHuTapHbix cepax. Takum oOpa3zom, Kpyr o0ydaromuxcsl, 1151 KOTOPbIX MaTeMaTHKa
CTAHOBUTCS 3HAYUMBIM TpEAMETOM, (YHAAMEHTOM OOpa30BaHMs, CYIIECTBEHHO
pacumpsiercs. B Hero BXOAST HE TOJIBKO OOy4YaroIIMecs, IUIAHUPYIOIIUE 3aHUMAThCS
TBOPYECKON W HCCIEAOBATEIbCKOM pabOTON B 00JACTH MaTeMaTHKH, WH()OPMATHUKH,
($u3MKN, S5KOHOMHUKM U B JPYTHUX OOJIACTSAX, HO U T€, KOMY MaTeMaTHKa HY>KHa JJs
UCIIOJIb30BaHUs B IPOPECCUSIX, HE CBSI3aHHBIX HETIOCPECTBEHHO C HEM.

[IpuknagHas 3HAYMMOCTh MAaTE€MAaTUKU OOYCJIOBJIEHA TEM, 4YTO €€ MpPEeAMETOM
ABIISAIOTCA (PyHAAMEHTaJIbHbIE CTPYKTYPbI HAILLIEr0 MHUpa: MIPOCTPAHCTBEHHbIE (POPMBI U
KOJIMYECTBEHHBIC  OTHOIICHUS, (YHKIMOHAIBbHBIE 3aBHCUMOCTH U  KaTeTOpUU
HEOTPeAEeNEHHOCTH, OT MPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, A0
JIOCTATOYHO CJIOXKHBIX, HEOOXOAUMBIX JJIsl pa3BUTHSI HAYUHBIX U TEXHOJOTUUYECKUX UCH.
be3 KOHKpETHBIX MaTeMaTHYeCKHMX 3HAHWW 3aTPyJHEHO TMOHUMAHUE MPUHIIUIIOB
YCTpPOMCTBA U HCIOIb30BaHUS COBPEMEHHON TEXHUKH, BOCHPHUITHE U MHTEPHpPETALUs
pa3HOOOpa3HOW  COUMANbHOM, HSKOHOMMYECKOH, MOJUTHYECKOW  HH(OpMAIUH,
Mano3(ppexkTrBHA MOBCEIHEBHAs NpaKTUYECKas JeATeIbHOCTb. Bo MHOrmx cdepax
po¢eCCUOHANIBHOM JEATENIbHOCTU TPEOYIOTCS YMEHHMSI BHIIOJIHATH pac4€Thl, COCTABIIATh
ITOPUTMBI, TPUMEHATH (DOPMYJBI, MPOBOAUTH TEOMETPUUYECKHE W3MEPEHUS W
NOCTPOEHUS, YUTATh, 00pabaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATH HH(OPMALIHIO
B BUJI€ TaOJMIL, AMArpaMM U rpauKoB, MOHUMATh BEPOSATHOCTHBIHN XapaKTep ciydyalHbIX
COOBITUI.

OAHOBpPEMEHHO € pacliupeHHeM cdep MPUMEHEHHs] MaTEeMaTUKU B COBPEMEHHOM
obmiectBe Bc€ Oonee BaXHBIM CTAaHOBUTCA MATEMATHUECKUW CTHIIb MBIIUICHUS,
MPOSIBIISIONINICS B OMNpenenEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHus
MaTeMaTHUKUd B apceHall NPUEMOB M METOJIOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKITIOYAIOTCS UHIAYKIUS U JEAYKIHs, 0000IIeHNE W KOHKPETH3AIHs, aHATIU3 U
CUHTE3, KiIaccu(UKaIus u cucreMarusaius, abcrparupoBanue u aHayiorusi. OOBEKThI
MaTEeMaTHYECKUX YMO3AKIIOUECHUH, TpaBWia WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHM3M  JIOTHUYECKHX  IOCTPOCHMIA,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHHUs
dbopmynupoBaTh, 0OOCHOBBIBATh W JOKA3bIBaTh CYXJICHHs, T€M CaMbIM (OPMHUPYIOT
JOTUYECKH CTWJIb  MBIIUICHHUS. Benymas poilb  NPHUHAIICKAT MaTeMaTHKe
B (POPMUPOBAHUU ANTOPUTMUYECKON KOMIOHEHTHI MBIIUICHUS M BOCHUTAHUM YMEHUH
JeICTBOBATh MO 3aJaHHBIM  QJIrOpUTMaM, COBEpUICHCTBOBATh M3BECTHBIE U
KOHCTPYHpOBaTh HOBBIC. B mporiecce permieHus 3amad — OCHOBBI JUISI OpTraHU3alldn
y4eOHOW JAesITeNbHOCTH Ha YpOKaxX MaTeMaTUKH — pa3BUBAIOTCS TBOpYECKas U
NPUKIJIaHAs] CTOPOHBI MBIIIICHUS.

OOyuenne maTemMaTHKe TAET BO3MOXKHOCTh Pa3BHBAaTh y OOYYAIOIIUXCS TOYHYIO,
palMoOHAIbHYI0 U MH(OPMATUBHYIO peyb, YMEHHME OTOMpPATh Hauboyiee MOAXOASIINE
S3BIKOBBIC, CHMBOJHUYECKHE, TpadUyecKue CpeACTBA AJIsi BBIPAXKEHHUS CYXACHUNH U
HarJIsJHOTO UX MPEICTaBICHHUS.
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Heo0xoauMpIiM KOMIIOHEHTOM OOIIEH KyIbTYphl B COBPEMEHHOM TOJKOBAaHUH
ABJIIETCS 0011I€€ 3HAKOMCTBO C METOJIaMU MTO3HAHUS JEHCTBUTEILHOCTH, MPEACTaBICHUE
O MpeaMeTe U METOJIe MAaTeMaTHKH, €ro OTJIMYUAX OT METOJOB ECTECTBEHHBIX U
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHMsS] MAaTeMaTUKU JUIsl PEIICHUS
HAy4YHbIX U MPUKIATHBIX 33/1a4. Takum o0pazoM, MaTeMaTuyeckoe 00pa30BaHUe BHOCUT
CBOM BKJIaJ B OpMUPOBaHKE OOIIEH KYJIbTYphI YEIOBEKA.

N3yuenne MareMaTWKu CIOCOOCTBYET SCTETUYECKOMY BOCIHUTAHHUIO YETIOBEKa,
NOHUMAHUIO KpPAacoThl W U3SIIECTBA MATEMAaTHYECKUX PACCYKICHUN, BOCHPHITHIO
reOMETPUUECKUX (POPM, YCBOCHUIO I CUMMETPHUHU.

[TpuopureTHbiMU 1IEsIMU 00y4ueHUst MaTematuke B 10—-11 kiaccax Ha yriryOi€HHOM
YPOBHE IIPOJIOJIKAIOT OCTABATHCS:

dbopMHpOBaHUE IEHTPAIBHBIX MAaTEeMAaTHUYECKUX TMOHATUN (YMCIIO, BEJIWYWHA,
reoMeTpuyeckas Qurypa, IepeMeHHas, BEpPOSTHOCTb, (YHKIMS, MPOU3BOJHASA,
MHTETpall), 00ECIeUnBAIOIINX IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO
o0Opa3oBaHus 00YYaIOIINUXCS;

noJBeJeHNUEe OOydarolmmxcsd Ha JOCTYIIHOM Uil HHMX YpPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPYKAIOIIEr0 MUPA, TOHUMAHUIO MAaTEMAaTUKH KAaK YacTH
o011el KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEM 0Oydarommxcs,
MO3HABATEIbHOM AKTUBHOCTH, UCCIEI0BATEIbCKUX YMEHUM, KPUTUUHOCTH MBIILICHHUS,
MHTEpeca K U3yYEHUI0 MaTEMATHKU;

dbopmupoBanre (PYHKIIMOHATBHON MaTEMaTUYECKOW TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTEMaTUYECKUE AaCHEKTbl B PEaJbHbIX IKU3HEHHBIX CUTYalUSIXH
NpU  U3YYEHUM JIPYTMX YYEOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEpPHOCTEH, (opMyIupoBaTh HX Ha S3bIKE MAaTEMaTUKM U CO3/aBaTh
MaTeMaTUYECKHE MOJICNIA, MPUMEHITh OCBOCHHBIM MAaTEMAaTHYECKUW amnmapar JJis
pelieHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4y, HMHTEPHPETUPOBATh U OILICHUBATH
MOJTYYEHHBIE PE3YIIbTATHI.

OCHOBHBIMM JIMHUSIMH cojiepkaHusi mateMatuku B 10—11 kiaccax yriyOna€HHOTO
YpOBHS  SBISIOTCS: «Yucnma W BBIUMCHCHHS», «AnreOpa» («Anrebpandeckue
BBIpAXKEHUS», «YPaBHEHHUS U HEpaBeHCTBa»), «Hauaima MaremMaTH4ecKOro aHain3ay,
«T'eometpusi»  («['eomerpuueckue ¢urypsl u UX CBoicTBa», «l3mepenue
r€OMETPUYECKUX BEIMYMHY»), «BeposTHOCTs U cratucTvka». JlaHHble JWHUU
pa3BUBAIOTCS ApaUIEIbHO, KX 1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OTHAKO HE
HE3aBUCUMO OJ[HA OT JPYIrOi, a B TECCHOM KOHTaKTe U B3aumojiercTBun. Kpome 3Toro,ux
OOBEAUHSET JIOTHYECKash COCTAaBJSIONIAsA, TPAJAMIIMOHHO NpPHUCYIIas MaTeMaTUKE |
IPOHMU3BIBAIOLIAS BCE MAaTEeMaTHYECKHME KypChl M COJAEpXKATEJIbHBIE JIMHHH.
CdopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMEHHE ONEPUPOBATH MOHATUSIMHU:
ONpEJENICHNE, AKCHOMa, TEOpeMa, CIIEJCTBHUE, CBOMCTBO, MPHU3HAK, J10Ka3aTEJIbCTBO,
paBHOCUJTIbHBIE  (OPMYJIUPOBKH,  yMmMeHue  (GopMylupoBaTb  OOpaTHOE U
MPOTHUBOIOJIOXKHOE  YTBEPXKACHUE, MPUBOAUTH MPUMEPbl U  KOHTPHPUMEPHI,
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UCIONB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIUH, MPOBOAUTH JOKa3aTEJbHbIC
paccyXlieHus Tpu PpEIIeHUd 3a/ady, OILEHMBATh JIOTHYECKYI0 IPaBUIHHOCTD
paccy’XJIeHU» OTHOCUTCA KO BCEM YUEOHBIM KypcaM, a (hOPMHUPOBAHME JIOTMUECKHUX
YMEHHM pacmpeiensercss Mo BceM rojaaM oOydeHHsT Ha YpOBHE CpEIHEro OOIero
oOpa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO martemaTuka sBIsI€TCS 00513aTE€IbHBIM MPEIMETOM
Ha JIaHHOM YypoBHE oOpa3zoBaHusi. Hacrtosimeld mnporpamMMoil Mo MaTeMaTHKE
npeaycMaTpuBaeTcs M3ydeHue ydeOHoro mpenMera «Marematwka» B pamKax TpEX
y4eOHBIX KypcOB: «AnreOpa W Hayansa MaTeMaTHYECKOTO aHanuzay, «['eomerpus,
«BeposTHOCTB U cTaTucTUKa». DOPMUPOBAHUE JJOTUUECKUX YMEHUI OCYLIECTBIIAETCS Ha
NPOTSHKEHUH BCEX JIET OOy4YeHUs Ha YpPOBHE CpeAHEero oOmiero obOpas3oBaHus,a
AJIEMEHTHI JIOTHKH BKJIFOYAIOTCS B COJIEpP)KaHNE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KypCOB.

OO1iee KOMMYECTBO 4YacoB, HANPABIECHHBIX Ha H3Y4YeHHME MaTEeMaTHKHU Ha
yriry6iearoM yposre — 544 B 10 kimacce — 272 yaca (8 wacoB B Henenmo), B 11 kimacce —272

yaca (8 4acoB B HE/IEIIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHET'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHMA:

Cc(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3MIIMKA OOYYaroIerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIEHa POCCHUCKOTO OOINECTBa, MPEACTABICHHE O MaTeMaTHYECKHX
OCHOBAxX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBICHUH, IPOIEIYP IPakIaHCKOTO
ob1ecTBa (BBIOOPHI, OIPOCH U IPYroe), YMEHHUE B3aUMOICHCTBOBATH C COIMATBLHBIMU
UHCTUTYTAaMH B COOTBETCTBHHU C X (YHKIUIMHU U Ha3HAYCHUECM;

2) IaTPHOTHYECKOTO BOCITUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM TpakIaHCKOW HWACHTUYHOCTH,  YBa)KCHUS
K IPOLUIOMY M HACTOSIEMY POCCUMCKOM MaTE€MAaTUKH, LEHHOCTHOE OTHOIIECHUE
K JOCTHKCHUAM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM ILIKOJIBI,
MCIIOJIb30BaHUE 3TUX JOCTHXKCHUH B IPYTUX HAYKaX, TEXHOJOTUSIX, cpepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOro Hapona, CcHOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, ASTUYECKOTO TOBEJCHHUS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUW HAYKU U JEATEIIbHOCTHIO YUYEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYUBOTO OYTyIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYasg OCTETUKY MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEM, 0OBEKTOB, 3ajad, pEIICHUHN, pPACCYX ACHHUI, BOCHPUUMYHUBOCTHK
MAaTEMATUYECKUM acCleKTaM pPa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uuecKkoro BOCUTAHUS:

c(OpMHUPOBAHHOCTh YMEHHUS IPHMEHATh MaTeMaTHYECKHE 3HAHHMS B HMHTEpecax
3I0pOBOTO W 0e€30mMacHOro o0Opas3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0pOBOE MHTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHM M OTHbIXa,
perynsipHas gpundeckas aKTUBHOCTD), (PU3NYCCKOE COBEPIIICHCTBOBAHUE MPH 3aHATHIX
CHIOPTHBHO-037I0POBHTEIHLHON JEATSIIBHOCTHIO;

6) TPy/10BOT0 BOCIIMTAHMSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH TPYIOJHO0OUS, UHTEPEC K Pa3IMUHBIM
cepaM TPOPECCUOHATBHON JEATENBHOCTH, CBS3aHHBIM C MAaTEMaTHKOM U €€
NPUIOKEHUSIMH, YMEHHE COBEPLIATH OCO3HAHHLIM BEIOOp Oyayiueil mpodeccun u
pEanM30BLIBATL COOCTBEHHBLIE >KU3HEHHBIE IIJIAHBI, TOTOBHOCTH M  CIIOCOOHOCTBHK
MaTeMaTH4eCKOMy OOpa30BaHUIO M CaMOOOPa30BaHHMIO HA IPOTSIKEHHH BCEH KHU3HHU,
TOTOBHOCTH K aKTUBHOMY YYAacTUIO B PEIICHMH NPAKTHUECKUX 3a/1a4 MAaTEMaTHYECKOM
HAIPaBICHHOCTH;
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7) 3KOJIOTHYECKOT0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYJbTYphl, TOHUMAHUE BIUSHUS COLIMAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB Ha COCTOSTHUE MPUPOJHON U COLUAIBHON CPEJbl, OCOZHAHUE
rJI00aTbHOTO  XapakTepa JKOJIOTHMYECKUX NpoOJieM, OpUEHTAlMs Ha MPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUW JUIsl pelleHusl 3afad B O0JacTH OKPY’KAaIOLIEH Cpemsl,
IUTAHWPOBAHMUE TOCTYNKOB M OLEHKM UX BO3MOXKHBIX MOCIEACTBUM ISl OKpY’KaroLIeH
Cpelbl;

8) HeHHOCTH HAYYHOT' 0 TIO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHON MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKON HAyKU Kak
cepbl 4eJIOBEUECKOM JI€ATEIbHOCTH, 3TAllOB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHS
[MBUJIM3AINH, OBJIAJICHUE S3BIKOM MATEMAaTHUKH M MaTEeMaTUYeCKOW KyJIbTYpOM Kak
CpPEICTBOM  IO3HAHHUSI  MHUpPA, TOTOBHOCTb  OCYILIECTBISATH  HPOEKTHYIO U
UCCJIEIOBATENBCKYIO IEATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

B pesynbrare mzyueHuss MaTeMaTUKH Ha YpPOBHE CpEHEro 0oO0IIero oOpazoBaHUs
y oOyuatomerocsi OyayT cGopMHUpOBaHbI MMO3HABATEJIbHbIC YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBUSI, KOMMYHUKATHBHBIC YHUBEpPCAIbHBbIC Yy4EeOHbIC NEUCTBUS, PETyJsSTUBHbBIC
yHUBEpCaIbHBIC YICOHBIC TCHCTBUSA, COBMECTHAS JACATEITHLHOCTD.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUSA
ba3oBble JlorMyecKkue 1eMCTBUSA:

BBISIBIISITh W XAPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH MAaTEMAaTHUYECKHUX
OOBEKTOB, MOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMHU, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSATUM, YCTaHABIMBAaTh CYIIECTBEHHBIM MpPU3HAK KJIACCU(PUKAIIMU, OCHOBAHUS IS
0000IIICHUS B CpaBHEHUS, KPUTESPUHU IIPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, HOPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIC
U OTpULIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHEIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM W IPOTHBOPECUHMS
B (akTax, MaHHBIX, HAOJIOJCHUSX W YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IIPOTUBOPEUNIL;

JIE€JIATh BBIBOJIBI C HCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, € TYKTUBHBIX 1 MHIYKTUBHBIX
YMO3AKJIFOUYECHUH, YMO3AKJIIOUECHUH 10 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSATENBHO JOKA3aTEJIbCTBA MAaTEMATHYECKUX YTBEPKIACHHUMN
(OpsiMble U OT MPOTUBHOTO), BHICTPAaUMBATh apryMEHTAIMI0, MPUBOIAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBOIBI;

BBIOMPATHh CIIOCOO pelieHus] yueOHOU 3a1a4uu (CpaBHUBATh HECKOJIBKO BApHUAHTOB
peleHusi, BIOMpaTh HauboJiee MOAXOIAIUN C YIYETOM CaMOCTOSTENIHBHO BBIJICIEHHBIX
KPUTEPHUEB).
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ba3oBble ucciieoBaTe/ibCKUe JAeiCTBUSA:

UCTIONb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUH HMHCTPYMEHT TIO3HAHUS,
dbopMyIHpOBaTh BOMPOCH, (PUKCHUPYIOIIKE MPOTUBOPEYHE, TPOOIEMy, YCTaHABINBATH
HCKOMOE U JaHHOE, (HOPMHUPOBATh TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIINIO0, MHCHHUE;

MIPOBOJIUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIA OJKCIEPUMEHT, WCCIICOBAHUE
10 YCTaHOBIICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SBICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMHU, TIPOIECCAMU;

CaMOCTOSATENLHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO PE3yJIbTaTaMm
MIPOBENEHHOTO HAOJIOJCHUS, UCCICIOBAHUS, OIEHUBATh JIOCTOBEPHOCTH IMOIYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 0000IIICHMIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE IIporlecca, a TakKe BBIABUTATH
MPEANOJI0KEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanumeii:

BBISIBJIATH Je(DULUTHI HH(OPMAIUH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIIPOC
U U1 peuieHus 3a/1auu;

BbIOMpaTh MH(OPMALMIO W3 HCTOYHUKOB PpA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh W MHTEPIPETUPOBATh MH(POPMALMIO PA3IUYHBIX BUAOB U (hopm
IIPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh HWH(MOPMALIMIO, MPEICTaBIsATh €€ B pa3iuyHbIX (opmax,
WJUTIOCTPUPOBATh TpadUuecKy;

OLICHHMBATh HAA&KHOCTh MH(GOPMALMU MO CAMOCTOSITENILHO C(HOPMYJINPOBAHHBIM
KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKIEHUS B COOTBETCTBUM C YCIOBUSIMHU
U LEISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pELIEHUs 3a]a4l, KOMMEHTUPOBATh
MOJIyYeHHBIN PE3YIbTAT;

B Xo0zA€ OOCYXIEHMs 3aJaBaTb BONPOCHl IO CYILIECTBY OOCYXIAa€MOW TEMBI,
npo0JieMbl, pelaeMoi 3a/lauM, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK PELICHMUS,
COMOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSMU JPYI'MX YYaCTHHKOB JIMajora,
OOHapy>KHUBaTh pa3JInuue U CXOJACTBO MO3ULIUNA, B KOPPEKTHOU hopme dhopMyarpoBaTh
pa3HOIJIaCHsl, CBOU BO3PAKEHNUS;

MPEACTABIIATh PE3YyJIbTAaThl PELICHU 33a7aud, SKCIEPUMEHTA, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITEIbBHO BbIOMpaTh (opMaT BBICTYIUIGHUS C YYETOM 3ajay
Npe3eHTAlNNd U OCOOCHHOCTEHN ayIUTOPHH.

PeryasiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBHS
Camoopranusanus:

COCTaBJISITh IUIAH, aJITOPUTM PEIICHHUS 3a/1a4H, BRIOUPATH CIIOCOO PEIICHUS C YIETOM
HMEIOIIUXCS PEeCypcCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh W
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOW MH(POPMAIIUH.
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CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM TMO3HABATEIBHON pPEePIECKCUM KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUA M MBICIHUTENIBHBIX TMPOIIECCOB, HMX PE3yJIbTaTOB, BIAJIETh CIOCOO0aMU
CaMONPOBEPKH, CaMOKOHTPOJI MpoIlecca M pe3yJibTaTa PEIICHUs MaTeMaTU4YeCKON
3aJ1a4u;

NPEeNBUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HMKHYTH IpPU PEUICHUU 3aJayd,
BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJIbTaTa IIEJIM M YCIOBHUSIM, OOBSCHATH MNPUUYMHBI
JOCTHKEHUS WA HEAOCTUKEHUS PE3YyIbTAaTOB JAEATEIbHOCTH, HAXOUTh OIUOKY, 1aBaTh
OILICHKY MTPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MMOHUMATh U UCIIOIb30BaTh TPEUMYILECTBA KOMAaHIHON U UHANBUIY AJIbHOM pabOThI
OpU peueHUH Y4YeOHbIX 3a7ady, MNPUHUMATh IeJIb COBMECTHOW JI€ATEIbHOCTH,
IUIAaHUPOBATh OPraHM3alMi0 COBMECTHOM paloThl, pacnpelensTh BUIbl padoT,
JIOTOBapUBaThCsI, OOCYX AaTh TMPOIECC W pe3yJabTaT paboThl, 00001aTh MHEHUS
HECKOJIBKHX JIFOJEH;

y4acTBOBaTh B TpyHmHoBbIX (opmax paboTsl (oOcyxkaeHus, OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHIIOIHATH CBOIO YAaCTh pa0OThI M KOOPIUHUPOBATH CBOU
JEHCTBUS C APYTMMHU YIEHAMHU KOMaH/]Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOIYKT IO KPUTEPHUSIM, CHOPMYJIMPOBAHHBIM YUYaCTHUKAMHU B3aUMOICHCTBHUS.

IIpeaMeTHble pe3yabTaTbl OCBOCHUS (eaepanbHOil pabodeil mporpamMMmbIIo

MAaTEMAaTUKC IIPCACTABJICHEI I10 I'OAaM O6y‘-IeHI/I$I B paMKax OTACIIbHbBIX y‘IG6HI>IX KYypCOB
B COOTBCTCTBYIOIIUX pa3aciiax HaCTOSII_Hef/'I IIporpaMMBlI.
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

INOACHUTEJIBHASA 3AIINCKA

VY4eOHbIi Kypc «Anredpa U Hayana MaTEMaTHYECKOIO aHaJIN3a» SIBJSIETCS OJHUM
U3 HambOoJjee 3HAYMMBIX B IMPOTPAMME CPEIHEro OOIIero oO0pa3oBaHMs, MOCKOJIBKY,
C OJHOM CTOPOHBI, OH 00€CIEYMBAET MHCTPYMEHTAIbHYIO 0a3y JUisl M3Y4EHMsI BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JApPYroil CTOPOHBI, (OPMUPYET JIOTUYECKOE U
aOCTpaKTHOE MBILIUIEHUE OOyYaroluXcsi Ha YpOBHE, HEOOXOIWMOM JJisi OCBOEHUS
UH(POPMATUKH, OOILECTBO3HAHUS, HCTOPUH, CIOBECHOCTH M JAPYTUX JAUCLMILIUH.
B pamkax pgaHHOTO y4eOHOro Kypca OOydYaroluecs OBJIAJEBAIOT YHUBEPCAIbHBIM
A3BIKOM  COBPEMEHHOM HayKd, KOTOopas (QOpMYyJIHpPYET CBOM  JIOCTHIKECHHS
B MaTeMaTU4YeCKOil Gopme.

VY4eOHblll Kypc aireOpbl M Hauaja MaTeMAaTUYECKOro aHaJIN3a 3aKIaJgblBA€T OCHOBY
JUI. YCHEIIHOTO OBJAJCHHUS 3aKOHAaMH (U3MKH, XUMHH, OHOJIOTUH, IOHHUMaHUS
OCHOBHBIX TEHIEHUMN pa3BUTHS SKOHOMUKH W OOIIECTBEHHOW >KU3HU, IO3BOJISET
OPUEHTUPOBATbCS B COBPEMEHHBIX IM(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCI0JIb30BaTh UX JJIs JalbHEHUIEro o0pa3oBaHus U B MOBCEIHEBHOM KU3HU.
B To ke Bpems oBiajeHHe  aOCTPaKTHBIMU M  JIOTHYECKU CTPOTMMU
KOHCTPYKUHUSAMHU aireOpbl 1 MaTeMaTUYEeCKOro aHajn3a Pa3BUBAET YMEHHUE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTHMHHOCTbH, JI0Ka3bIBaTh YTBEPMKIACHUAC TOMOLIBIO
MHIYKIUU U pacCyXaaTh NEAYKTUBHO, MCIOJIb30BATh 00O0OIIEHME M KOHKPETH3ALUIO,
abcTparupoBaHue " aHaJIOTHUIO, dopmupyet KpEaTHBHOEH KPUTHUYECKOE
MBIIILICHHUE.

B xone nzyuenust yuebHoro kypca «Anredpa 1 Hayaia MaTeMaTUYECKOTO aHaI13ay
oOyyarolecs Moay4yaroT HOBBIM ONBIT PeIIEHUs PUKIIAJAHbBIX 33]1a4, CAMOCTOSTEILHOTO
NOCTPOEHUSI MAaTeMAaTHMYECKUX MOJIEJIEl pealbHbIX CHUTYyalllil, WHTEpIpeTanun
NOJIyYEHHBIX PELIECHUMN, 3HAKOMSTCS C MPUMEPAMH MATEMATHYECKUX 3aKOHOMEPHOCTEN
B MIPUPO/IE, HAYKE U UCKYCCTBE, C BHIAAIOUIUMUCA MAaTEMAaTHYECKUMHU OTKPBITHSIMU U UX
aBTOPAMH.

VY4eOHbIi Kypc 00J1a1aeT 3HAUUTEIbHBIM BOCITUTATEIbHBIM MTOTEHIIUAIOM, KOTOPBIN
peanu3yeTrcss Kak uepe3 Yy4eOHbId MmaTepuan, CrnocoOCTBYOUUNA (HOPMUPOBAHUIO
HAYYHOT'O0 MUPOBO33PEHUS, TaK U Uepe3 crienupuKy yueOHOM! 1eATeIbHOCTH, TpeOyIomen
MPOJOJDKATEILHON KOHIEHTPALMK BHUMAHUS, CAMOCTOSITEIBHOCTH, AKKypPAaTHOCTH U
OTBETCTBEHHOCTH 3a MOJyYECHHbBIN Pe3yJIbTar.

B ocHoBe meromuku oOydeHus anreOpe W HayajlaM MaT€MaTHYECKOro aHaJM3a
JIEKUT AESITEIbHOCTHBIN MPUHIMUI O0yUYEHUS.

B crpykrype yueOHOro kypca «Anredpa v Hayajga MaTeMaTUYECKOTO aHAJIN3a»
BBIJICJIEHBI CJIEIYIOLIUE COAECPKATETbHO-METOANYECKUE TUHUU: «HHCIIa ¥ BBIYUCTIEHUSY,
«DyHkuu 1 rpadukny, «YpaBHEHHS M HepaBeHCTBa», «Hawama matemarnueckoro
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aHanuza», «MHOXecTBa W Joruka». Bce OCHOBHBIE coaepkKaTelbHO-METOANYECKUE
JVHUM U3Y4YaloTCsl Ha MPOTSHKEHUM JBYX JIET OOyUYEHHs] Ha YPOBHE CPEIHETO OOIIEro
o0pa30BaHMsl, €ECTECTBEHHO JAOMOJIHSASA JIPYT APyra U MOCTENEHHO HACHIAACh HOBBIMU
TeMaMu U pasnenamu. J[aHHbBIN yd4eOHBIA KypcC SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
0o0BbEeIUHAET B ce0€ COJIepKaHNEe HECKOJIBKMX MAaTEMaTUYECKUX JUCUUIUIMH, TAKUX KaK
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHaIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKast
noruka u apyrue. [lo mepe Toro kak oOy4aromuecs: OBiaeBalOT BCE Oosee MUPOKUM
MaTeMaTUYECKUM  almapaToM, Yy HHUX  [OCJIE€NOBaTeNbHO  (OpMUpYETCs U
COBEPIICHCTBYETCS YMEHUE CTPOUTH MATEeMAaTHUECKYI0 MOJIENb PEalbHON CUTYyallHH,
OPUMEHATHh 3HAHUS, IOJY4YEHHbIE IPU H3YYEHUM Y4eOHOro Kypca, IJsl pelIeHUs
CAMOCTOSITENIbHO  C(OPMYJUPOBAHHOM  MaTeMaTMYeCKOW  3ajaud, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOIMYeCKass JUHUS «YMcna W BBIUMCICHUS» 3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB UCIIOJIb30BAHUS ICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIIO HAYATO
Ha ypOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpenHero oouero oopazoBaHus
0co00e BHUMaHHE yAENseTcsl (OPMUPOBAHUIO HABBIKOB PALlMOHAJIBHBIX BBIUMCICHHH,
BKJIIOUAIONTUX B ce0sl MCMOIB30BaHUE PA3IMUHBIX (OPM 3alMCH YHCIa, YMEHHUE JIeaTh
IPUKHUJIKY, BBIOIHITH TPUOIMKEHHBIE BBIYMCIICHUS, OLICHUBATh YMCIIOBBIE BBIPAXKEHMUS,
paboTaTh ¢ MaTeMaTUYECKUMH KOHCTAaHTaMHU. 3HAKOMbIE OOYYarolIMMCs MHOXECTBA
HATYpPaJIbHbIX, LEJbIX, PAlUOHAJIbHBIX W JEUCTBUTEIBHBIX YHCEN JOIMOJIHAIOTCS
MHOKECTBOM KOMIUIEKCHBIX YHCeNl. B KaXXIOM M3 3TUX MHOXKECTB pacCMaTpUBAIOTCS
CBOWCTBEHHbIE €My CHelu(HUecKue 3aJjauyd W Olepaluu: JeJeHUEe Halelo,
ONEPUPOBAHUE OCTaTKAMHU Ha MHOXECTBE II€JIbIX 4YHCEeN, OCOOble CBOWCTBA
palMoOHANBHBIX W HMPPANUOHAIBHBIX YHCE, apu(MeTHYecKue OMepaluu, a TaKKe
U3BJICUCHUE KOPHS HATypajdbHOW CTEMEHH Ha MHOXECTBE KOMIUIEKCHBIX YHCET.
bnarogapss mocieoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIONb3yeMbIX UHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH WX TMPUMEHEHHs IJii PEUICHHs] Pa3IUYHBIX 3a/ad
dbopMupyeTrcsi mpeAcTaBlIeHHE O €IUHCTBE MaTeMAaTWKH Kak Hayku U €€ pOJuB
NOCTPOCHUM MOJIEJCH peallbHOTO MHpa, UIMPOKO HCIHOJB3YIOTCS 0000IIeHne Hu
KOHKpETH3aIHS.

JIunust «YpaBHEHUSI M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO 00YUYESHHUS
Ha YpOBHE cpe/iHero oOIiero oopa3oBaHusl, TOCKOJIBKY B KaKaoM paszaene [Iporpammer
OpeIyCMOTPEHO pEeIIeHHEe COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydvarommecs
OBJIQZICBAIOT PA3NUYHBIMA METOJAMU PEIICHUs palMOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKkKe 3ajay, cojaepKamux mnapameTpsl. [lolydeHHble yMEHHUS IIHPOKO
UCIOJIB3YIOTCS TIPY MCCIEA0BAHUN (DYHKIUI C IOMOIIbIO MPOU3BOIHOM, IPU PELICHUU
NPUKIATHBIX 337a4 U 3a7a4 Ha HAXOXKJIEHUE HAWOOJBIINX UM HAMMEHBIIUX 3HAUCHUIN
¢byukun. JlaHHas cojeprkaTelbHas JIMHUS BKJIIOYAEeT B ce0sl Takke (OpMHUpOBaHUE
YMEHMM BBINONHATH pacdy€Trel 1O QopmyiaMm, NOpeoOpa3oBaHUs palMOHAIbHbIX,
UPPALMOHATIBHBIX M TPUTOHOMETPHUUECKHX BBIPAKCHHM, a TAKXKE BBIPAXKCHHIH,
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CoAepKalMX cTerneHu u Jjorapudmel. brnarogaps wu3yudeHuio anreOpandeckoro
MaTepuanga MPOUCXOAUT JajlbHEWIEe PAa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBILLUIEHUS1 00yYaromuxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYkKIECHUHN, paOOThI
C CUMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE
pPaBEHCTB M HepaBeHCTB. Aurebpa mnpennaraer 3(QeKTUBHbIE HHCTPYMEHTHI IS
pELIeHMs MPaKTUYECKUX U ECTECTBEHHO-HAYYHBIX 3a]1a4, HAMJISAHO JEMOHCTPUPYETCBOU
BO3MOYKHOCTH KaK SI3bIKa HAyKHU.

CopepxarenpHo-MeTOoMYeCKass JMHUA  «DYHKIMM U IpauKW»  TECHO
NEPEIUIETACTC C APYTMMH JIMHUAMH YY4E€OHOrO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aa€T  NOCJIEAOBATENBHOCTh  WM3Y4YeHUs  Marepuana. M3ydeHue  CTEIEHHOW,
MOKAa3aTeJIbHOM, JIOrapu(MUUYECKOl U TPUTOHOMETPUUYECKUX (YHKLHMA, UX CBOMCTB U
rpayKoB, UCIIOIb30BaHUE PYHKIUH U1 pelIeHUs 3a]1a4 U3 IPYTUX Y4eOHBIXIIPEAMETOB
U pEATbHOM JKU3HU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM aHAJIU30M, TaK U C pEIICHUEM
ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM 0O0JbIIOE BHUMaHUE YIEISETCs (POPMUPOBAHUIO
YMEHMSI BbIpaXKaTh (OpMyJaMH 3aBUCUMOCTH MEXIY Ppa3MYHbIMU BEJIMYMHAMH,
UCCJENOBATh MOJYy4YeHHble (QYHKUHUHU, CTPOUTh HX rpadukd. Marepuan 3ToU
COJICP>KATEIIbHOM JIMHUM HAlEJIEH Ha pPa3BUTHUE YMEHUN U HABBIKOB, ITO3BOJIAIOIIMX
BbIpaXaTh 3aBUCUMOCTH MEXJy BEJIMYMHAMU B Pa3IMYHON (opMe: aHATIUTHYECKOH,
rpaduueckoil u cioBecHOM. Ero n3yueHue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBIILUIEHUS, CTIOCOOHOCTH K 0000IEHNIO0 1 KOHKPETH3aI[UH, UCIOJb30BaHUIO AaHAJIOTUH.

ConepxarenpHas nauHuA «Hagyama MaremMaTH4eckoro aHanmsa» IO3BOJISIET
CYIIECTBEHHO pAaCIIMPHUTh KPyr KaK MaTeMaTHYeCKUX, TaK W MNPUKIAIHBIX 3a]ad,
JIOCTYITHBIX O0YYarOIIMMCS, TaK KaK Y HUX MOSBIISAETCS BOZMOXHOCTbh CTPOUTH IpapuKu
CJIOKHBIX (DYHKLMH, ONPEAeNATh UX HAUOOJIbIINE U HAUMEHbIINE 3HAUE€HHU S, BBIYUCIIATD
wionaau GuUryp u o0bEMbI Tell, HAXOUTh CKOPOCTU M YCKOPEHUs mpolieccoB. JlaHHas
coJiep KaTesibHasl JIMHUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH TOCTPOEHUSI MAaTEMATUYECKHUX
MOJEJIE peaJbHBIX CUTyalud, NO3BOJSIET HAXOAUTh HAWIy4yllee PpEIICHUEB
NPUKIAJAHBIX, B TOM YHUCJIE COLUAIbHO-3KOHOMUYECKUX, 3aJadax. 3HAKOMCTBOC
OCHOBAMHM MAaTeMaTHYECKOro aHaliu3a CIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(GopManIbHO-JIOrMYECKOTO M KPEAaTUBHOTO MBILUICHUS, (HOPMHUPOBAHUIO YMEHUH
pacno3HaBaTh NPOSBICHHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE M MCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLINXCA PE3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTeMaTHKHU KaK HayKd, 1 00 X aBTOpax.

ConepxarenbHo-MeToquYecKas TuHus «MHOXKecTBa U JIOTHKa) BKJIIOYAET B ce0s
AJIIEMEHTBI TEOPUH MHOXKECTB M MAaTEMATHYECKOU JIOTUKHU. TE€OpEeTUKO-MHOKECTBEHHbBIE
NPEACTABICHUS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKU M MpeiararT
HauOosee yHHUBEpPCAIbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pa3leibl MaTeMaTHKH U €
NPUIOKEHH, OHU CBSA3BIBAIOT PA3HbIE MATEMATUUECKUE TUCLUUIIIIMHBL U UX MPUIOKEHUS
B eauHoe ueinoe. Iloaromy BakHO naTh BO3MOXHOCTh OOydYarolEMyCsl MOHHUMAaTh
TEOPETUKO-MHOXECTBEHHBIN S3bIK COBPEMEHHOW MAaTEMaTUKHU M MCIOJb30BaTh €ro
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JUTSI BRIPQXKEHUSI CBOMX MBICIEH. J[pyruM BakKHBIM MPU3HAKOM MATEMAaTHKH KaK HAyKU
ClleayeT TpHU3HATh CBOWCTBEHHYIO €H CTpOrocTh OOOCHOBaHWW U  CIIEIOBaHHE
onpenenéHHbIM TPaBWJIaM TIOCTPOSHUS JIOKa3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaAMH
MaTeMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBIILIICHUS
o0yJarommxcs, MO3BOJSIET WM CTPOWTHh CBOU PACCYXJICHHUS HA OCHOBE JIOTHUECKUX
npaBuil, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIICHUS.

B yuebHOM Kypce «Anrebpa u Hayaia MaTeMaTHIeCKOTO aHalIn3a» MPUCYTCTBYIOT
OCHOBBl MAaTE€MaTHYECKOTO0 MOJICTUPOBAHMsI, KOTOPBhIE TPHU3BAHBI CIOCOOCTBOBATH
(GOpMHUPOBAHNIO HABBIKOB MOCTPOSHUS MOJIEICH peabHBIX CHUTYaIlui, MCCIIEIOBAHUS
ITUX MOJCNIed C TOMOIIBIO ammapara aireOpsl W MaTeMaTHYECKOTO aHalln3a,
WHTEPIPETANHA TIOJYYCHHBIX pPE3yJbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXKIbIA U3
pa3lieloB  MpOrpamMMbl, TOCKOJBKY BECh MaTepual Y4YeOHOro Kypca IIHPOKO
UCIIOJIB3YETCSl  JJII  PEIICHHWS TPUKIATHBIX 3amad. [lpm  pemeHun  peambHBIX
MPaKTUYECKUX 3a71a4 00yJarouuecs: pa3BUBAIOT HAOIIOJATEIbHOCTD, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCMOJb30BAaTh aHAJNOTHIO, 0000IaTh |
KOHKPETU3UPOBATh MpolOseMy. JlesTeapHOCTh 0 (hOPMHPOBAHUIO HABBIKOB PEIICHUS
NPUKIAJAHBIX 33Jlad OpPTraHU3yeTCs B MPOIECCe M3Y4YeHHUs BCEX TeM yd4eOHOro Kypca
«AnreOpa u Havaja MaTeMaTHIECKOTO aHATTN3ay.

Ha m3yuenue y4yeOHOro Kypca «Anredpa ¥ Havajlla MaTeMAaTHYECKOTO aHAIIA3ay
orBoauTcst 272 daca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136
yacoB (4 yaca B HE/ICITIO).

COIAEPKAHUE OBYUYUEHMUA
10 KJIACC

Yuciaa u BbIYUCICHUSA

Pamnmmonansubie uyncina. OOBIKHOBEHHBIE M JACCATUYHBIC JIPOOU, MPOLICHTHI,
OeckoHeuHble nepuoaudeckue apoou. [Ipumenenue npodeit u MPOIEHTOB JJIsS PEIICHUs
MPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHOM KU3HMU.

JlelictBuTenbHble  yucia.  PanuoHalibHBIE M UPPAUMOHAIBHBIE  YHUCIIA.
Apudmernueckue onepaiuu ¢ 1eUCTBUTEIBLHBIMU YniciiaMu. MoayJb T1eMCTBUTEIBHOTO
yucia u ero cBocTra. [IpubmmkEHHbIC BEIUMCIICHUS, TIPaBUJIa OKPYTJICHUS, TPUKUIKA U
OLICHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenb ¢ mensIM mokazareneM. bunom Herotona. Mcnosp3oBaHue mMoaxoasinei
dbopMBl 3amHMCH JEUCTBUTENBHBIX YHCEN JUIsI PEIIeHWs TMPAaKTHUYEeCKUX 3a7ad U
MPEICTABICHUS JAHHBIX.

ApudmeTnueckuil KOpeHb HaTypalIbHOMN CTETIEHU U €T0 CBOICTBA.

Crenenp ¢ pauuMoOHaJbHBIM  IIOKa3aTelleM © €€  CBOMCTBA, CTEIEHb
C JCUCTBUTEIILHBIM I1OKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa Jnorapudma. JleciTUuHble U  HATypaJlbHbIC
aorapu@mel.
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CHuHyC, KOCHUHYC, TAHI'€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
apKKOCUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxaecTBa U TOXJIECTBEHHbIE MpeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YPaBHEHUSI.
PaBHOCMIBHBIE ypaBHEHMsT W ypaBHEHuUsA-ciencTBUA. HepaBeHcTBO, pelieHue
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEHICHUS UEIbIX U JIPOOHO-PALIMOHATIBHBIX YpPaBHEHUU U
HEpPABEHCTB. MHOIOYJIEHBI OT OJHOM NEPEMEHHOM. JleeHne MHOrO4JIeHa Ha MHOTOYICH
c octatkoM. TeopeMa be3y. MHorousieHsl ¢ nienbiMu koddduiinenramu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BHIPAKEHUH, COAEPKAILMX CTENIEHU U KOPHHU.

Nppaunnonanehbie ypaBHEeHHs. OCHOBHBIE METOJbl PELICHHUS WPPALMOHATBHBIX
YPaBHEHUM.

IlokazarenbHble ypaBHEHMS. (OCHOBHBIE METOAbl PEIICHHS IOKAa3aTENbHBIX
YpPaBHEHUM.

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJIbl PEIICHUs JOrapuGMUUECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHNM. PellieHne TpuroHoMEeTpUIECKUX YPaBHEHHM.

Pemenue cucrem JIMHENHBIX ypaBHEHNNW. MaTpuia CUCTEMbI JIMHEUHBIX YPABHEHUM.
OnpenenuTens MaTPUILIbI 2X2, €ro TEOMETPUUECKHI CMBICI U CBOMCTBA, BBIYMCIIEHUE €0
3HAYECHHUS], IPUMEHECHUE ONPEACIUTENS ISl PEIICHUSI CUCTEMbl JIMHEUHBIX YPaBHEHUU.
Pemienne mnpukIagHbIX 3aJad ¢ TOMOIIBI0 CHUCTEMBI JIMHEHHBIX YpPABHECHUM.
HccnenoBanne nOCTPOEHHOW MOJIENM C TIOMOUIBIO MAaTPHUIL] U OIIPEAECTUTEIICH.

[ToctpoeHne MaremMaTHUYECKHMX MOJENIEH pealbHOM CUTyalUH C ITIOMOIIBIO
YPaBHEHUM W HEpPaBEeHCTB. l[IprMeHeHHe ypaBHEHMI W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 33714 U 33/1a4 U3 Pa3IUYHbIX 00J1acTeil HayKU U peabHOM KU3HH.

DyHKIUHN U TpaPuKU

OyHkIuUsa, cnocodbl 3amaHus  GyHKIMUA. B3aumHO oOpaTHBIE  (YHKIIUU.
Komnozumms gyukiuit. ['paduk dyHkuuu. SnemeHTapHble Ipeodpa3zoBaHus rpaduKkoB
GbyHKIHIA.

OO6nactp ompefeneHuss U MHOXKECTBO 3HaueHUd QyHkuuu. Hynmu ¢yHKUuuu.
[TpomexyTku 3HaKomoctossHCTBa. YETHble W Heu€THble ¢GyHKUuU. llepuoanueckue
bynkuuu. [IpomexyTkr MOHOTOHHOCTH (PYyHKUIMK. MakCUMyMbl U MUHUMYMBI (DYHKIIMH.
Haubonbiiee 1 HauMeHblee 3Ha4eHUs (PYHKIUN Ha IPOMEXKYTKE.

Jluneitnasi, KBaapaTu4yHas ¥ JPOOHO-IMHEWHAs (QYHKIUU. ODJIEMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPadUKOB.

Crenennas (yHKIUS ¢ HaTypaldbHBIM W IENbIM Moka3zareieMm. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHA N-0M CTENeHW Kak (DYHKIMH OOpaTHOM CTENeHH
C HaTypaJbHbIM [10KAa3aTEIEM.
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[TokazarenpHast U Jorapugmuueckas (yHKIUU, HUX CBOMCTBAa M TpaduKH.
Hcnonp3oBanue rpa@ukoB PyHKINN A1 peHICHHUS] YpaBHEHHI.

TpuronomeTrpudeckass OKpyKHOCTb, OIPEJECICHNE TPUTOHOMETPUUECKUX (DYHKLIUN
YKCIIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B PEaJIbHBIX Mpolieccax U sBleHusX. ['paduxu
peaIbHBIX 3aBUCUMOCTEH.

Hayajia MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIOCOOBI  3aJaHMS  IIOCJIEAOBaTeIbLHOCTEH. MeTton
MaTE€MaTU4eCKOM MHAYKIMU. MOHOTOHHBIE M OIPaHHYEHHBIE IOCIEAOBATEIBHOCTH.
Hcroprst BOSHUKHOBEHUS MaTEMATUYECKOTIO aHAIN3a KaK aHajdnu3a O€CKOHEYHO MaJIbIX.

ApudmMernueckass M TeOMETpUYECKasl Mporpeccuu. beckoHeuHo yObIBaronas
reomerpuyeckas mnporpeccusi. Cymma O€CKOHEYHO yOBbIBalOIIe TreoMeTpudecKon
IPOrpeccuu. JIMHEMHBIM U 3KCHOHEHUHMAIBbHBIA pocT. Yucno e. dopmyia CIOKHBIX
IIPOLIEHTOB. M Cronap30BaHMe MPOTPECCUM I PEIICHUS PEAIBHBIX 3a/1a4 IPUKIAJHOTO
Xapakrepa.

HenpepsiBable pyHKIMM ¥ uX cBoicTBa. Touku pa3pbiBa. ACUMNOTOTHI TpadUKOB
¢ynkumii. CBolicTBa (PYHKUMH HENPEPBIBHBIX Ha OTpe3ke. MeTon WHTepBajoB IS
penieHus HepaBeHCTB. lIprMeHeHue CBOICTB HENpPEpBIBHBIX (DYHKUMH 7S pelIeHus
3aj1ay.

[lepBass u BTOpass mpou3BoAHble (QyHKUMHU. OnpeneneHue, reoOMETPUYECKU U
(bu3MYEeCcKuil CMBICI IPOU3BOIHOM. Y paBHEHUE KacaTeIbHOU K TpaduKy (QyHKIIHMH.

[IpousBoansie 3neMeHTapHbIX (yHKUMA. [[pon3BogHAas CyMMBbI, MpPOW3BEACHMUS,
YACTHOTO U KOMITO3UIIUHU (QYHKIHUI.

MHo:xecTBa U JIOTHKA
MHOXeCTBO, Olepaluy HajJ MHOXECTBaMU U MX CBOICTBA. Jluarpammsl Diinepa—
Benna. [IpumeHeHNE TEOPETUKO-MHOKECTBEHHOIO ammapara sl ONMHCAaHUS peabHbIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3aJ1a4 U3 APYTUX yUeOHBIX IPEIMETOB.
Ompenenenue, TeopeMa, CBOMCTBO MaTeMaTUYECKOrOo OOBEKTa, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KJIACC

Yuciia v BLIYUCICHUS
Harypanbhubie u uenbie yncna. [IJpumMeHeHrne npu3HakoB JEIUMOCTH LIEJIBbIX YUCET,
HanOonbIui o01mmii nenurens (nanee — HOJl) n HaumeHnsbiee oO1ee kpaTHoe (najnee —
HOK), octatkoB o Mojtytto, airopuTMa EBkina 1J1st penieHuys 3a1a4 B 1EJIbIX YHCIIax.
Komnnexcuple umcna. AnredOpandeckas W TpUTOHOMeTpuueckas (OpMbl 3aluCU
KOMIUIEKCHOTO 4HCJIa. ApupMeTHUUECKHEe OIepalud C KOMIUIEKCHBIMU YHCIIaMH.
N300paskeHre KOMIUIEKCHBIX YUCENT Ha KOOPAWMHATHOU miockocTH. dopmyna Myaspa.
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KOpHI/I N-01 CTENEHU U3 KOMILJIEKCHOI'O 4YHCIIa. HpI/IMeHCHHe KOMIIJICKCHBIX YHCCII IJIA
PCIICHUA (1)I/ISI/I‘ICCKI/IX N TCOMCTPHUYCCKUX 3a1da4.

YpaBHeHUS U HEPABEHCTBA

Cucrema M COBOKYITHOCTb YPaBHEHHH M HEPAaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIICACTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OTt60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHUH c IIOMOILIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PenieHne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METOIbI PELLICHUS TIOKA3ATENBHBIX U JIOTAPU(PMUUECKHX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHWS CUCTEM H COBOKYIIHOCTEH palUOHAJIBHBIX,
UPPaLMOHAJIIbHBIX, I0KA3aTEJbHBIX U JIOTAPU(PMUUECKUX YPaBHEHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAaMETPAMH.

IIprMmenenue ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX3a1a4
U 337a4 M3 pa3IMYHBIX O00JIacTel HayKu M peaJbHOM JKU3HM, HUHTEpIpeTanus
IIOJIyYEHHBIX PE3YyJIbTaTOB.

DyHKUMH U TPaPUKH

I'padpux xommosunuu @yHkuui. ['eomerpuyeckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckne GyHKIMH, UX CBOMCTBA U TPAPUKHU.

['padrueckue MeTobl pelleHrs YpaBHEHU U HEPABEHCTB. I paduyeckue MeTo bl
peneHns 3a1a4 ¢ napaMeTpaMH.

Hcnons3oBanne rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS  NPOLECCOB U
3aBHCHMOCTEM, KOTOPbIE BOZHUKAIOT IPU PELICHUH 3a]a4 U3 JPYTUX Y4eOHBIXIIPEIMETOB
Y PEAIbHOM KU3HU.

Hayaja MaTeMaTH4eCKOro aHAJIN3a

[IpumeHneHrne TPOW3BOMHON K HWCCIEIOBAHWIO (YHKIMI Ha MOHOTOHHOCTH U
skcTpeMyMbl. HaxokneHne HamOOJbIIEro M HAaWUMEHbBIIETO 3HAYE€HUN HENpepbIBHOM
(GYHKIIMHM Ha OTpe3Ke.

[IpuMeHneHne NpON3BOIHOM ISl HAXOKIECHUS HAMITYUYIIETO PEIICHUS B PUKIAIHBIX
3aJa4ax, Ui oNpeAeNieHUs] CKOPOCTU M YCKOPEHUs Mpoliecca, 3aJaHHOTr0 (popMyJIon min
rpadukom.

[TepBooOpasHasi, OCHOBHOE€ CBOWCTBO  TiepBOOOpasHbiX. I[lepBooOpasHbie
aneMeHTapHbIX GyHKUMH. [IpaBuna HaxoxaeHUS IepBOOOPa3HBIX.

WNnrerpan. ['eomeTpuueckuil CMBICI WHTETpasia. BpruuciaeHune onpenenéHHoro
uHTerpana no ¢popmyne Herorona—Jleitbuua.

[IpumMeHeHre uHTErpana JJisg HaXOXIEHUs TUIomae iockux Guryp u o0bEMoB
r€OMETPUYECKUX TEII.

[Ipumepsr  pemenudt  auddepeHunanbHbIX  ypaBHEeHUH. MaremaTuueckoe
MOJIEJTMPOBAHUE PEATBHBIX MPOIECCOB C MOMOIIBIO AU(dEepeHIINaTbHBIX YPaBHEHHI.
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IMPEAMETHBIE PE3YJIBTATbBI

K xoniy o6yuenus B 10 kiacce o0ydaronuics mojgyqduT CICAYIOIIKNE MPeIMETHBIC
pe3ynbTaThl 1O OTACIBHBIM TeMaM (enepanbHOi paboyuei mporpaMMbl y9eOHOTO Kypca
«Anre0Opa 1 Hauajga MaTEMaTHIECKOTO aHATTN3ay:

Yucaa v BbIYUCICHUS:

CBOOOJHO OIEPUPOBATHh TMOHATHUAMH: PAUOHATBHOE YHCIO, OCCKOHEYHAs
nepuoInyecKas IpoOb, MPOILIEHTHI, UPPALMOHAIBHOE YUCIIO, MHOKECTBA PAllMOHATBHBIX
Y JEUCTBUTEIBHBIX YUCET, MOAYJIb JEHCTBUTEIBLHOTO YUCIA;

OPUMEHSTH IPOOU U MPOUEHTHI JJI PELICHUs MPUKIATHBIX 337a4 U3 Pa3INdHbIX
OTpacier 3HaHUM U PEaIbHOU KU3HU;

NPUMEHSTh TNPUOKEHHBIE BBIYUCICHUS, MpaBWia OKPYTJCHUS, MPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYMCICHUM;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTEIEHB C IIEJIBIM MTOKa3aTesieM, UCIIOIb30BaTh
MOIXOIAIIY 0 (POPMY 3aIMCH ICUCTBUTENBbHBIX YUCEI JIJISl peHICHUS IPAKTUYECKUX 3a/1a4
Y MIPEJICTABIICHUS IAHHbBIX;

CBOOOJTHO OMEPUPOBATH TMOHATHEM: apUPMETUUYECKU KOpPEHb HaTypajIbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: CTENEHb C PAIlMOHAIBHBIM TOKa3aTeeM;

CBOOOJTHO ONIEPUPOBATH MOHATUIMU: JIOTApU(PM YKCIIA, TECITUUHBIC U HATYPAIbHBIC
JorapudMsl;

CBOOOJTHO ONEPUPOBATH TMOHATUSIMHU: CHUHYC, KOCHHYC, TAaHTE€HC, KOTaHTEHC
YUCIIOBOT'O apTyMEHTA;

ONIEPUPOBATh TMOHATHUSIMHU: APKCHUHYC, ApPKKOCHUHYC W apKTaHIE€HC YHUCJIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO OIEpPUpPOBaTh MOHATUSIMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIIbHBIE YPABHEHUS U YPABHEHUA-CIIEACTBUSA, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOIbI PEILICHUS PAIMOHAIIBHBIX U IPOOHO-PALIMOHATIBHBIX
YPaBHEHUH, IPUMEHATH METOJI UHTEPBAJIOB I PELIECHUsI HEPABEHCTB;

CBOOOJHO OIEPUPOBATH TMOHATUSAMH: MHOTOWIEH OT OJHOW TEepEMEHHOM,
MHOTOYIEH C LEeNbIMH Kod((UIMeHTaMu, KOPHH MHOTOYJIEHA, NMPUMEHSThH JAelIeHUEe
MHOI'OYJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera i pemenus
3az1ady;

CBOOOZHO OMNEpUPOBATh MOHATHSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHHM, MaTpula,
ONPEENUTENb MAaTPULIBI 2 X 2 U €r0 TEOMETPUUECKUI CMBICH, UCIOJIb30BaTh CBOKMCTBA
OTIpeAeNuTeNs 2 X 2 s BBIYUCICHHUS €r0 3HAYeHUs, MPUMEHSATh OMPEACIUTEH IS
peuIeHUsT CHUCTEMbl JIMHEHHBIX YPAaBHEHMM, MOJEIUPOBATh pPEAJbHBIC CHUTYyalUU C
IIOMOIIBIO CHCTEMBI JIMHEWHBIX YPABHEHWH, MCCIEN0BAaTh ITOCTPOEHHBIE MOJEIH C
IIOMOIIBIO MATPHUIL U ONIPEAEITUTENEH, UHTEPIIPETUPOBATH ITOJIYYEHHBIN PE3YIIbTAT;

MCIIOJIb30BaTh CBOMCTBA ACHCTBHIA C KOPHSAMU AJI IPEOOpa30BaHuUs BhIPAKECHHUI;
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BBITIOJHATh TPEOOpPa3OBaHUsI YHUCIOBBIX BBIPAKEHUH, COJEpKAIIMX CTEIEHH
C pallMOHAJIBHBIM I1I0KA3aTEIEM;

MCIIOJIb30BaTh CBOMCTBA JIOrapu(MOB sl mpeoOpa3zoBaHUs JTOTaprUPMUUECKHX
BBIPAKCHUMU,

CBOOOZIHO OMEpUPOBATh TMOHATUSMHU: HpPpPALMOHANBHBIC, TIOKa3aTeIbHBIE |
jorapu(pMUUEcKUe YpaBHEHMsI, HAXOIUTh WX PELIEHUS C IOMOILIBI0 PaBHOCHIBHBIX
NEPEXOA0B WIIM OCYILLIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKHE (OpPMYINbl i MpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHI;

CBOOO/IHO ONEpPUPOBATH MOHITHEM: TPUTOHOMETPUUECKOE ypaBHEHUE, IPUMEHATh
HeoOXxoauMble (OPMYJbl ISl PEIICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YPaBHEHUI;

MOJICIMPOBATh PEAJIbHbIE CUTYallUd Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA MO YCIIOBUIO 3aJlayd, HCCIEAO0BATh MOCTPOEHHBIE MOJEIU
C UCIIOJIb30BAHHUEM alllapara aiareopsl.

DOyHKUMH U TPpaPUKH:

CBOOOJHO OIEpUPOBAaTh MNOHATUSAMHU: (PYHKUUS, CIOCOOBI 3aJaHus (PYHKIUH,
B3aMMHO OOpaTHble (DYHKIMHM, KOMOO3UIUSA (DYHKIMMI, rpaduk (QYHKUIUU, BBIIOJIHATH
aJIEMEHTapHbIE PeoOpa3oBaHus TpaPuKoOB (HYHKIIHIA,

CcBOOOJIHO ONIEpUPOBATH MOHATHIMU: 00JIaCTh ONPENEICHNS U MHOXKECTBO 3HAYEHUM
byHKIMN, HyH (QYHKINAN, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO  ONEpUpPOBaTh MOHATHSMHM: UETHbIE M  HEUETHbIE  (DYyHKIUH,

nepuoanydeckre GyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMYyMBI U
MUHUMYMbI (PYHKIIUH, HauOoJIbllIee 1 HauMEHbIlIee 3HaUeHNEe (PYHKIIMU Ha IPOMEXKYTKE;
cBOOO/IHO ONEPUPOBATH MOHITUSIMHU: CTENICHHAS (DYHKITMS C HATYPAIBbHBIM U IIEJTBIM
nokasaresnemM, rpaQuK CTEeneHHOW (YHKIMHM C HATypalbHbIM U IEJIbIM IOKa3aTeleM,
rpa@uk KOpHS N-OM CTENmeHW Kak (PYHKUUMU OOpaTHOM CTENEHUW C HATypalbHBIM
MIOKa3aTeNeM;

OTIEpUPOBATH MOHATUAMU: TUHEHHAS, KBaApaTUIHas U IPOOHO-THMHEWHAs (QYHKITIH,
BBITMOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX IPA(PUKOB;

CBOOOMHO OMEpUPOBaTH TMOHATUSMHU: TIOKa3aTeNbHAas W JIoTapupMHUUecKas
(GYHKITMHU, UX CBOMCTBA U TpadUKH, UCTIOIL30BaTh UX rpadyKH ISl PEIICHUS YPaBHEHU;

CBOOOZIHO  OMEpUPOBaTh  IMOHATHUSIMU: TPUTOHOMETPHYECKAs  OKPY>KHOCTD,
OTpe/ieNieHue TPUTOHOMETPUUECKUX (DYHKIIUN YHCITIOBOTO apTyMEHTa,;

MCIOJIb30BaTh Tpaduku QyHKUUN AJI MCCIENOBAHMS MPOILIECCOB U 3aBUCUMOCTEN
OpU pellieHuH 3a7ad U3 APYTUX y4eOHbIX MPEIMETOB U PEabHOM KU3HHU, BBIPAXKaTb
dbopMyiaMy 3aBUCUMOCTH MEXy BEJIHUNHAMU;

Hauvaja maTeMaTH4eCKOro aHaJIM3a:

CBOOOJIHO OMEpUPOBaTh MOHATHSAMH: apudmeTnyeckas U TeoMeTpUYecKas
nporpeccusi, OECKOHEYHO YOBbIBaOIIasi T€OMETpUYECKas MPOrpeccusi, JUHEHHBIM u
HKCMOHEHLIUATIBHBIA POCT, (POpMyJia CIOXHBIX MPOIEHTOB, HUMETh IPECTABICHUEO
KOHCTAHTE;
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MCIIOJIb30BaTh MPOTPECCUU JIJISl pELIEHUS peabHbIX 337a4 IPUKIaJHOIO XapaKTepa;

CBOOOZIHO OIEpPUPOBATh TMOHATUSMHU: TOCIEAOBATEIBHOCTh, CIIOCOOBI 3aJaHus
IIOCJIEIOBATEIbHOCTEW, MOHOTOHHBIE M OTPAHUYEHHBIE TIOCIEA0BATEIBHOCTH, IOHUMATh
OCHOBBI 3apO>KJICHUSI MAaTEMaTUYECKOTO aHan3a KaK aHajan3a 0ECKOHEYHO MAaJIbIX;

CBOOOZIHO ONEpUPOBATh MOHATUSIMM: HENpPEpBhIBHbIE (YHKIMHM, TOYKU pa3pbiBa
rpaduka GyHKIIMH, aCHMIITOTHI Tpaduka GyHKIINH;

CBOOOZHO OIEpUpOBaTh MOHATHUEM: (QYHKIUS, HENpEpbIBHAs Ha OTpPE3KE,
INPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIWHI IS pELICHUS 3a]1a4;

CBOOOJHO ONEpUPOBATH MOHATUSMU: MEpBas M BTOpas MPOU3BOJHBIE (YHKIUH,
KacareyibHas K rpaduky QyHKINH;

BBIYMCIIATH IIPOU3BOJHBIE CYMMBI, IIPOU3BEACHMS, YACTHOIO M KOMIIO3HMIIMH JIBYX
(GyHKIMI, 3HaTh IPOU3BOIHBIE 2JIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh FTEOMETPUUYECKUA M (PU3HUYECKHI CMBICI TPOU3BOAHON JIJISl PEILICHHUS
3a11ay.

MHoskxecTBa M JIOTHKA:

CBOOO/IHO OINEpPUPOBATH MOHSATUSIMHU: MHOXKECTBO, OMEpPAIMU HaJl MHOKECTBAMU,

VCTIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN amIapar sl ONMKUCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUM, MIPY PEIICHUU 3a/1a4 U3 JPYTUX yYEOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHATHUSMH: OMNpEICICHHE, TeopeMa, YpaBHCHHE-
CJICICTBHE, CBOMCTBO MAaTEMaTHYECKOr0 OOBEKTa, J0KAa3aTeIbCTBO, PaBHOCHIJIbHBIC
YPaBHEHUS U HEPABEHCTRBA.

K xoniry oOyuenus B 11 kiacce o0y4aroniuiicss MOJIyYHUT CICTYIOIINE MPEIMETHBIC
pe3ynbTaThl O OTIEIBHBIM TeMaM (eepalibHON pabouel mporpaMMbl yueOHOro Kypca
«Anre0Opa 1 Hauaaa MaTeMaTHYECKOIO aHaJIN3a»:

Yucaa v BbIYUCICHHS:

CBOOOJHO OMNEpUPOBATh MOHSITUSMU: HATYpaJIbHOE U II€JI0€ YHUCIO, MHOXKECTBA
HATYpPAJIbHBIX U LEJbIX YUCEI, UCTI0JIb30BaTh MPU3HAKK AETUMOCTH 1enbix yuces, HOJJ
1 HOK HarypanbHBIX YuCeN AJi peuieHus 3a1ad, IPUMEHSTh alroput™ EBkina;

CBOOO/IHO OIEpUPOBATH MOHITHEM OCTaTKa MO MOAYJII0, 3alUChIBATh HATYyPAIbHBIC
YHUCJIa B pa3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX 4YHCEJ, MPEACTaBIsATh KOMIUIEKCHbIE 4YHCIa B alre0Opandeckol Hu
TPUTOHOMETPHUUECKON ¢GopMe, BBITOJHATH apUPMETHUYECKUE OIepalud ¢ HUMH H
n300pakaTh Ha KOOPJMHATHOM TJIOCKOCTH.

YpaBHeHMS ¥ HEPAaBEHCTBA:

CBOOOZIHO OMEpUPOBaTh MOHATHSAMH: HUppalOHAJIbHbIC, TMOKa3aTelIbHbIE U
jorapu(pMUUECKHE HEPABEHCTBA, HAXOAUTh MX PELIECHUS C MOMOILBIO PAaBHOCHIBHBIX
IIEPEXOOB;

OCYIIECTBIISATH OTOOP KOPHEH MPH pEIICHUH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;
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cBOOO/IHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, IPUMEHSTh
HEoOXOoauMble (QOPMYJIBI 7Sl PEIIEHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHUX
HEPABEHCTB;

CBOOOZIHO OMEpUPOBaTH MOHATHSIMH: CHUCTEMAa M COBOKYHMHOCTh ypaBHEHUH U
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBl W CHCTEMBI-CIEACTBUS, HAXOAUTH PELICHUS
CUCTEMBl M COBOKYITHOCTEH pPalMOHAJIBHBIX, HPPALMOHAIBHBIX, II0KA3aTEIbHBIX U
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB;

pelaTh paluoHalbHbIE, UPPALMOHAIBHBIE, TIOKA3aTENbHbIE, JorapuMUIECKue U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COAEPIKAIINE MOYJIN U IIAPAMETPBI;

MPUMEHSTH IpaPUUECKUEe METOBI ISl pELICHUSI yPaBHEHUI U HEPABEHCTB, a TAKKE
3a/1a4 ¢ IapaMeTpamu;

MOJIEJIUPOBATh peajbHbIE CUTYAllMH HA SI3bIKE aNreOpbl, COCTABJIATh BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a7a4M, UCCIIE0BATh IOCTPOCHHBIE
MOJIEJIA C UCIOJIb30BAaHUEM ammnapara ajireOpbl, HHTEPIPETHPOBATH IMOJYYECHHBIN
pe3ynbTar.

DOyHKUMHU U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3MIMH (QYHKIUH C T[OMOIIBIO  3JIEMEHTapHOTO
MCCJIEIOBAHUS M CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH I'€OMETpHUecKHe oOpa3bl ypaBHEHUN M HEPaBEHCTB Ha KOOPAMHATHOU
IIJIOCKOCTH;

CBOOOJHO OMEPUPOBATH MOHATUSIMH: TPAPUKU TPUTOHOMETPUUYECKUX (PYHKIUM;

OPUMEHATh QYHKIUH JJIsI MOJIETTUPOBAHUS U UCCIIEI0OBAHUS PEaIbHBIX IPOLECCOB.

Hauyana MaTeMaTH4eCKOro aHAJIU3a:

HCITOJIB30BaTh TPOU3BOJHYIO IS MCCIEIOBaHUS (YHKIMM HAa MOHOTOHHOCTH W
IKCTPEMYMBI;

HaXOJUTh HAWOOJbIIEE W HaUMEHbIIEe 3HA4YeHUS (YHKIUM HEMpPEephIBHON HA
OTpE3KE;

WCIIOJIh30BaTh  MPOW3BOJHYIO  JUISI  HAaXOXKJICHUS  HAWJIYUIEro  pPEeIICHUs
B MPUKJIAHBIX, B TOM YHCJIE COIMATLHO-YKOHOMUYECKHX, 3a7a4dax, JUisl ONpeneeHus
CKOPOCTHU M YCKOPEHHUSI MPOIIECcca, 3aJaHHOTO (OpMYIION WU TpaduKom;

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: TEPBOOOpa3Has, OMPENCIEHHBIA HMHTETpal,
HAXOJUTh MEPBOOOPA3HBIC ATIEMEHTAPHBIX (YHKIIUNA U BBIYUCIISATH HHTETpa 1o (hopmyJie
Hrrorona—Jleiibuuiia;

HAXOJUTh TUTOIIAIH INIOCKUX PUTYP U 00BEMBI TEIT C IIOMOIIBIO HHTETpaa;

UMETh TPEACTaBICHUE O MaTEMaTHYCCKOM MOJACIUPOBAHUM Ha IMpUMEpe
cocraBneHus nuddepeHInanbHbIX YPaBHCHHIA;

pemarh NPUKIAIHBIE 3a7a4d, B TOM YHCIE COIMAIBHO-DPKOHOMHYECKOTO W
bu3HIECKOTO XapaKkTepa, CpeACTBAMH MaTEeMaTHIECKOTO aHAJIH3a.
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10 KJIACC
Ha3zBanue KommuectBo OCHOBHBIE BU/IbI JICATEIIBHOCTH
OcHOBHOE cofepKaHUE
pazzeina (TeMbl) 4acoB 00yUaroIIMXCs
MHO0k€eCTBO 24 MHO0K€eCTBO, Ornepauu Hcnonws3oBaTh TEOPETUKO-
JNEUCTBUTEIIBHBIX YUCEIL. HaJl MHOKECTBAMU U UX CBOWCTBA. MHO’KECTBEHHBIH armnapar
MHOrouseHs!. Jwuarpammel Diiepa — Benna. IUI OITMCAHUA XOa PEIICHUS

PanronanbHbIe ypaBHEHUS
1 HEpaBEHCTBA.

CucreMpl TMHEUMHBIX
YpPaBHEHUM

[IppumMeHEeHnE TEOPETUKO-
MHO>KECTBEHHOTO arapara

IUUTA pEIICHUS 3a]1a4.

Parmonansabie ynciaa. OOBIKHOBEHHBIE
U JICCATUYHBIE APOOH, TIPOLICHTHI,
OCCKOHEUHBIE TIEPUOIMICCKHE APOOH.
[Ipumenenue qpobeit 1 NpOLEHTOB
JUISL PELICHUS TTPUKIAIHBIX 3a]1a4.
JlercTBUTENBHBIC YUCIIA.
PanronanbHbIe M MppallMOHATIBHBIE
gucaa. ApupMeTHIEeCKHEe Oneparun

C JIEUCTBUTEIILHBIMU YHUCJIAMH.
Moaynb JEHCTBUATENBHOTO YUCIIA U €TI0
cBoiicta. [Ipubnmkénnnie
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
NPUKHJIKA U OIIEHKA pe3yJibTaTa
BBIYMCIICHUU.

MaTeMaTUYECKHX 3a7a4, a TAKKe
peabHbBIX MPOLIECCOB U SIBJICHUI.
OnepupoBaTh NOHATUSIMH:
panMoHaNIBHOE YUCIIO0, OECKOHEUHAS
nepuoaAnYecKast Ipoob, MPOLIEHTHI;
UpparmoHaIbHOE U ACHCTBUTEIHHOE
YUCII0; MOAYJIb JE€UCTBUTEIBLHOTO
YHUCJIa; UCTIOIB30BaTh ATU MOHSATHUS
IIPY NIPOBEACHUU PACCYKIACHUN

U JI0OKa3aTeIbCTB, IPUMEHSTh JPO0OH
Y TIPOLIEHTHI JIJI PELICHUS
MPUKIIAIHBIX 337124 U3 PA3IMYHbIX
OTpacjer 3HaHUN U pEATbHOMN KU3HU.
Hcnonb3oBaTh NpUOIMKEHHBIE
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJKY U OLICHKY pe3yjbTaTa
BBIYMCJICHUU.
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OCHOBHBIE€ METO/IbI PEIICHUS LIEJIBIX

1 TpOoOHO-pAIMOHATFHBIX YPABHCHHMA
Y HEPaBEHCTB. MHOTOUJICHBI OT OJIHOU
IIEpEMEHHOU. JleTleHne MHOroueHa
Ha MHOTOYIEH C OCTaTKOM. Teopema
besy. MHOTO4IEHBI C 1IEJIBIMU
kod(punmnentamu. Teopema Buera.
Penrenune cuctemM JTMHEHHBIX
ypaBHEHH. Martpuiia CuCTeMbl
JMHENHBIX ypaBHeHUN. OnpeaenuTenb
MATpPULBI 2X2, €r0 TEOMETPUUECKUN
CMBICJI ¥ CBOMCTBA; BBIYUCIICHUE €T0
3HAYCHMS; IPUMEHECHUE ONPEACTUTEIIS
JUJISL PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHEeHUM. Pemenne npukiiaaaeix
3aJ1a4y C IOMOIILI0 CUCTEMBI TMHENHBIX
YPaBHEHUM

[IpuMeHATH pa3IMYHBIE METOIBI
pEIIeHNs palMOHATBHBIX U IPOOHO-
palMOHAIBHBIX YPABHEHUM; & TAKKE
METOJ UHTEPBAJIOB JIJI PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMHA MHOTOUYJICH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHHU,;
MIPUMEHSATH JCJICHUE MHOTOWJIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera 1t penieHus
3ajad.

OnepupoBaTh NOHATUSIMU: CUCTEMA
JIMHEVHBIX YPABHEHUM, MaTPULA,
OIPEICTUTEIb MATPHULIBI.
Hcnonb3oBaTh CBOMCTBA
onpeaenuTeisi 2 X 2 1Jisi BHIYUCICHUS
€ro 3HaYCHUS1, IPUMEHSITh
OIPEICTUTEIIH ISl PEIICHUS CUCTEMBbI
JIMHEVHBIX YPABHEHUM.
MoaennpoBaTh peajgbHbIE CUTYAIUU
C IOMOIIBIO CUCTEMBbI JTUHEHHBIX
YPaBHEHUM, UCCIIEN0BATH
MMOCTPOEHHBIE MOJICJIH C TIOMOIIIBIO
MATpPHIL U OIIPEIICITUTEIIE,
MHTEPHPETUPOBATH MOTYUECHHBIN
pe3ysbTar
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OyHKIUU U TpaduKu.
Crenennast QyHKIUS
C LIEJIBIM [TOKA3aTeNIEM

12

OyHKIUSA, CIOCOOBI 3a/1aHus (QYHKIIUH.
B3anmuo oOpaTHbIe GyHKITUH.
Komnozunms ¢ynkmuit. ['paduk
byHKIIMA. DIIeMEHTapHBIC
npeobpazoBanus rpadhukoB GyHKIIH.
OO0rnacTh onpeaeieHUs] U MHOYKECTBO
3HaueHui PpyHkimu. Hynu pyHkuumu.
[TpomexxyTKH 3HAKOIIOCTOSIHCTBA.
YETHble 1 HEUETHBIC (DYHKITUU.
[Tepuonuueckue GyHKIINU.
[TpomexyTKH MOHOTOHHOCTH
byHKIIA. MakCHMYMBl 1 MUHUMY MBI
¢bynkuuu. Hanbomnpliee 1 HauMeHbIIIee
3Ha4YeHHUE (DYHKIIMHM HA TPOMEXKYTKE.
JluneiiHas, KBaJApaTHIHAsA U APOOHO-
nuHeHas QyHKIUHA. DJIEMEHTapHOe
WCCJICIOBAaHNE U TIOCTPOCHHE IPaPUKOB
9TUX (PYHKITUH.

CrerneHb ¢ 1eIbIM TTOKA3aTeIIeM.
bunom HeroToHa.

CrenenHast yHKITUS C HATYPaJTbHBIM
U LIeJIBIM IToKa3aTtesieM. E€ cBoiicTBa

U rpaduk

OmnepupoBaTh MOHATHAMH: (PYHKIIHS,
crocoObl 3a7aHusl PyHKLINN; B3aUMHO
oOpaTHbie PYHKITUN, KOMIIO3UITUS
byskmii, rpadpux pyHkium, 00IacTh
OIpeieNIEeHUs] © MHOKECTBO 3HAUECHU I
GyHKUIMH, HYIH QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBaJpaTUyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas (QyHKIIUH.
BbINOMHATE 371eMEHTapHbIe
npeoOpa3zoBaHus rpa@uKoOB (PyHKIIHIA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTh
WA HEYETHOCTDh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINU, HAXOIUTh
IPOMEXYTKH MOHOTOHHOCTH
(GYHKIIMH, MAKCUMYMBI I MUHUMYMBI
dbyHKIIMU, HAaUOOJBIIIEe U HAUMEHbIIIEEe
3HaueHue (PYHKIINU HA TIPOMEKYTKE.
dopmyarpoBaTh U WILTIOCTPUPOBATD
rpau4IecKu CBONCTBA JIMHEHHOM,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTENeHHON (YHKIHI.

BripaxkaTs popmynamMu 3aBUCIMOCTH
MEX/1y BETUUMHAMHU.

3HaTh ONpeeieHUE U CBOMCTBA
CTENEHH C LIEJIbIM NIOKa3aTeNEeM;
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NOAXO0AsIIYI0 (popMy 3anucu
JNENUCTBUTEb-HBIX YUCEI JJI PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPEICTaBICHUS
JTAHHBIX

Apudmeruyeckuit KopeHb 15 ApudmMeTnueckuii KOpeHb DopMyIUpOBaTh, 3aMUCHIBATH
N-OM CTEIEHH. HaTypaJIbHOM CTENEHH U €r0 CBOMCTBA. | B CUMBOJIMYECKOU (popme
UppanmonanbHbie [IpeoOpazoBaHUs YUUCITOBBIX Y MCIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAKEHUI, COJIEpKAILINX CTETICHH N-oii cTenenu AJis NpeoOpa3oBaHuUs
U KOPHU. BBIPAKCHUMU.
WppanrioHanbHble ypaBHEHHUS. HaxoauTs pemienust uppaoHanbHbIX
OCHOBHBIE METO/BI PELICHUS YpaBHEHUH C TOMOUIBIO
UPpALMOHATIBHBIX YPABHEHUH. PAaBHOCHJIBHBIX NIEPEXO0B WU
PaBHOCUIIBHBIE TTEPEXO/BI B PEIICHUA OCYUIECTBJISISL POBEPKY KOPHE.
UppAIlMOHAIBHBIX YPAaBHEHUM. Crtpouts rpaduk GyHKIIUN KOPHS
CaoiicTBa 1 rpauk KOpHs N-0ii N-oii CTeNeHN Kak 0OpaTHOU
CTENEHU KaK (PyHKIMU 00paTHOM JUIsl QYHKIIUU CTENEHH C HaTypallbHbIM
CTENEHU C HAaTypaJbHBIM [TOKA3aTEIEM NIOKa3areyieM
[TokazaTenpHas GyHKIIUS. 10 Crenenb ¢ paloOHaIbHBIM @opMyIUpOBaTh ONPEICICHHUE

IToka3arenbHbIC YpaBHEHUS

IIOKa3aTeseM 1 €€ CBOMCTBA.
[TokazarenbHast pyHKLUA, €€ CBOIICTBA
u rpaduk. Mcnons3oBanue rpaduka
byHKINY JUTsT peIieHUs] YPaBHEHHM.
[TokazarenbHbie ypaBHEeHUS. OCHOBHBIE
METO/Ibl PELICHUS TOKa3aTEIbHBIX
yYpaBHEHUU

CTEIEHU C PAllMOHAIBHBIM
MIOKA3aTENEM.

BrimonasaTs npeobpazoBanus
YUCJIOBBIX BBIPAKEHUH, COJIEPHKALTUX
CTEIEHH C PallMOHAJIBHBIM
MTOKA3aTENEM.

Ncnons3oBath udpoBbie pecypehl
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JUIS1 IOCTpOeHUsI rpaduka
NoKa3aTeabHON (DYHKITUN U U3YUYEHUS
€€ CBOICTB.

HaxonuTs penienus: moka3aTeabHbIX
YpaBHEHU

Jlorapudmuyeckas pyHKIIUS. 18 Jlorapudwm yucna. CoiicTBa JlaBath onpeneneHue Jorapudma
Jlorapudmuueckue norapudma. JlecssTuuHbIE U YHuCIa; JECATUYHOTO U HATYPaIbHOTO
ypaBHEHHUS HaTypaJbHbIC JIOTApU(MBI. aorapugdma.
[IpeobpazoBaHue BbIpaKEHUH, Ucnons3oBatk cBOMCTBA TOTapu(MoB
coJiep Kallux Jorapu(pMsl. JU1s1 TpeoOpa3oBaHus
Jlorapudmuyeckast QyHKIHS, J0orapu(pMUYECKUX BBIPAKEHUH.
e€ cBoiicTBa U rpaduk. Crtpouts rpaduk gorapupmMuyeckoin
Ucnonb3oBanue rpaduka GyHKIUU dbyHKIIMM KaKk 00paTHOM
JUISl PELLIEHUST YPABHEHH. K I10KA3aTeJIbHOW U UCTI0JIb30BATh
Jlorapudmuueckre ypaBHEHUS. CBOMCTBA JIorapuPMuUecKkoil PyHKIIUU
OCHOBHBIE METO/BI PELIEHUS JUTSL peLIeHus 3a/1ay.
Jorapu@MUYECcKUX YpaBHEHUH. Haxonute pemenus
PaBHOCHIIBHBIE IEPEXO/IBI B PELLICHUU Jorapu(pMUUECKUX ypaBHEHU N
JaorapuMUYECKUX ypaBHEHUHN C IIOMOUIBIO PABHOCWIBHBIX IIEPEX0I0B
WJIM OCYILECTBIISISI IPOBEPKY KOPHEN
Tpuronomerpuyeckue 22 CuHyc, KOCUHYC, TAHT€HC U KOTaHTeHC | JlaBaTh ompeneneHust cunyca,

BBIPAKCHHUA U YPABHCHUA

YUCJIOBOTO apryMeHTa. APKCHUHYC,
APKKOCUHYC U apPKTAaHT€HC YK CIIOBOTO
apryMeHTa.

Tpuronomerpruueckasi OKpyKHOCTb,

KOCHHYCa, TAHT'€HCA U KOTaHTeHCa
YHCIIOBOTO apIyMEHTa; a TAKKe
apKCUHYyCa, apKKOCHHYCa U
apKTaHTeHCa YKcha.
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OTIPEJICTICHHE TPUTOHOMETPHUICCKUX
(GYHKIMI YUCIIOBOTO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUIECKHEC
dbopmyisl. [IpeoOpa3zoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIH.
Pemenrie TpUroHOMETPHUSCKHAX
ypaBHEHUI

[IprMeHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIbI

JU1s1 TpeoOpa3oBaHus
TPUTOHOMETPHUUYECKUX BBIPAKEHUN.
[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUISl pELIEHUSI OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUM

IlocnenoBarearHOCTH
Y MPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJJaHUs TTOCIIEIOBATEILHOCTEM.
Meton MaTeMaTHYECKON UHIAYKIIUU.
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
nocaenoBarenbHocTu. Mcropus
aHajm3a 0ECKOHEYHO MaJlbIX.
Apudmernueckas 1 reOMETpUYECKas
POTPECCUH.

BbeckoHneuHo yoObiBaroiast
r€OMETpHUUECKasi IPOTPECCHUS.
Cymma 6eckoHEeuHO yObIBaromIei
reOMETPUYECKOU IPOTrPECCUM.
JIMHENHEBIN U YKCITOHEHIIUAJILHBIN
pocrt. Huco e.

dopMyia CIOKHBIX IIPOLIEHTOB.
Hcnonb3oBanue nporpeccuun

JUISL pEIIeHUs peabHbIX 3a7a4
MIPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
ITOCIICAOBATCIBHOCTD, CIIOCOOBI
3a1aHus MOCIEA0BATEIbHOCTEN;
MOHOTOHHBIE ¥ OTPaHUYEHHBIE
MOCJIE0BATEIbHOCTH; HCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh ¥ OTPAaHUYEHHOCTb.
[Tosyuats npencrasiieHue

00 OCHOBHBIX HJICSIX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBaTh onpeneneHne
apupMETHIECKON ¥ TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUIECKON
MPOTrPECCUH, HAXOAUTH CyMMY YJIEHOB
MPOTPECCUH, & TAKKE CYMMY YJICHOB
OECKOHEYHO yOBIBAIOIICH
r€OMETPUYECKON IPOTPECCUM.
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Hcnonw3oBath nporpeccun

JUTSL pelIeHus 3a/1a4 MPUKIaHOTO
XapakTep.

[TpuMeHATHs GopMyITy CIIOKHBIX
MPOLIEHTOB JIJIsl pellIeHUs 3a1a4
U3 peajibHOW MPAKTUKH

HenpepbiBHble (hyHKINH.
[IpousBonHas

20

HenpepriBHbie PyHKIIMU U UX
cBoiicTBa. Touka pa3psbiBa.
AcuMnToThl rpaduKoB PYHKITUH.
CaoiicTBa (DyHKIIMI1 HEIPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISL PEILIEHUS] HEPABEHCTB.
[IprMeHenne CBOMCTB HEPEPBIBHBIX
byHKUMN UTs penieHus 3a/1ay.
IIepBas u BTOpasi MpOU3BOAHBIC
dbynkuuu. Onpeaenenue,
reOMETPUYECKUI U (PU3NYECKUN CMBICIT
IIPOU3BOJHON. Y paBHEHUE
KacaTelbHOU K TpaduKy GyHKIUU.
[Ipon3BOHBIE DTIEMEHTAPHBIX
dbynknuii. [TpousBoaHass CyMMmsl,
IIPOU3BENCHUS, YACTHOIO U
KOMITO3ULIMK (DYHKITUI

OnepupoBaTh MOHATUAMH: PYHKIUS
HEIPEPBIBHAS HA OTPE3KE, TOUKA
pa3pbiBa (yHKLIHUU, AaCUMIITOTA
rpaduka QyHKIIUH.

[IpuMeHATH CBOMCTBA HENPEPBIBHBIX
GyHKUMNA 17151 peleHus 3a1a4.
OnepupoBath MOHATUAMM: IIEPBASI U
BTOpasi IPOU3BOHbIC QYHKINH;
NOHUMATh (GU3HYECKUI U
F€OMETPUYECKUN CMBICIT IPOU3BOIHOM;
3alMUChIBaTh YPAaBHEHUE KACATEIBHOM.
BbIuucisTe Npou3BOIHBIE CYMMBI,
IPOU3BEIEHUS, YACTHOTO U CIOXKHOM
GyHKUIHU.

N3yyaTh NpOu3BOIHBIE SJIEMEHTAPHBIX
(GyHKLIUH.

Hcnonbp30BaTh reOMETPUYECKUN U
(U3UIECKHUI CMBICI POXU3BOHOM

JUISL pELIEHUS 3a/1a4
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[ToBTOpeHue, 06001IEHNE, 5 OcHOBHBIE MTOHATHUS Kypca aareopsbl [IpuMeHATh OCHOBHBIE IOHITHS Kypca
CUCTEeMaTHU3alus 3HAHUI Y HayajJ MaTeMaTU4YeCKOro aHaJIn3a anreOpsl U HaYaJl MATEMaTUYECKOTO
10 knacca, 00001IeHNE U aHaju3a JJIs peuieHus 3a1a4y
CUCTEMaTHU3alMsl 3HAHUN U3 peaIbHOM KU3HU U APYTHX
HIKOJIBHBIX MPEIMETOB
OBLIEE KOJIMYECTBO 136
YACOB IIO ITPOT'PAMME
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11 KJIACC
Haszsanue Komnuectso OcHOBHOE coziepKaHue pas3zeiia OcCHOBHBIE BUJIbI AEATENBHOCTH
pazjesna (TeMbl) 4acoB (TembI) 00yUaroIIMXCs
HccnenoBanne (yHKINH 22 [IpuMeHeHne npon3BOIHOM Ctpoutb rpadpuk KOMITO3UITUU

C IIOMOIIIBIO IPOU3BOTHOU

K UCCJIEJOBAHUIO (PyHKLINN

Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenrue Hauboib1ero u
HaVMEHBIIIETO 3HAYEHHUSI HENPEPHIBHOMN
GyHKIUU Ha OTpE3Ke.

[Iprmenenne mpon3BOIHOM

JUTSI HAXOKJICHUSI HAaWTY YIIIETO
pelieHus B MPUKIIAIHbIX 3aa4ax,

JUTSI OTIPEACIIEHUS] CKOPOCTH U
YCKOPEHHMSI POLECCA, 3aJaHHOTO
(dopmyoii unu rpaduKoMm.
Kommno3unus ¢pyHKUu.
I'eomeTpuueckue 00pasbl ypaBHEHUH U
HEPABEHCTB Ha KOOPAUHATHOMU
IUIOCKOCTH

(GYHKUIHNA ¢ TOMOILBIO 3JIEMEHTAPHOTO
VCCIICOBAHUS U CBOMICTB KOMITO3HUIU Y.
CTpouTh reoMeTpudecKue 00pasbl
YPaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM IIOCKOCTH.
Hcnonws3oBaTh NpOU3BOIHYIO

JUTs UcclieioBaHust QyHKIUU

Ha MOHOTOHHOCTB Y 9KCTPEMYMBI;
HAXOJUTh HAUOOJIbIIIEE U HAUMEHBIIIEE
3Ha4YeHUs (PYHKIIMU HEMPEPHIBHON HA
OTpe3Ke; CTPOUTH rpaduku PyHKIHI
Ha OCHOBAHUM IIPOBEAEHHOTO
VCCIICIOBAHMS.

Hcnonws3oBaTh NpOU3BOIHYIO

JUISL HAXOKICHUSI HAMITY YIIETO
pelIeHUs B IPUKIIAHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKUX, 33/1a4ax,
JUIS1 OIIPENIEIIEHHUS] CKOPOCTH

Y YCKOPEHUS MPOLECCa, 3aJaHHOTO
dbopmyoii umu rpaduKom.

[Tomy4yarts npencraBieHue
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O IIPUMCHCHHU U HpOHBBOI{HOﬁ
B pa3JIMYHBIX OTPACIIAX 3HAHUU

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Hasi, 0CHOBHOE CBOMCTBO OnepupoBaTh MOHITUSIMU:
nepBooOpa3HbiX. [lepBooOpazHbie nepBooOpasHas U Onpe1eIEHHBIN
aneMeHTapHbIX QyHKIUH. [IpaBuna unterpai. Haxoaute nepBooOpasHbie
HAXO0XCHUS IEPBOOOPA3HBIX. AJIEMEHTAPHBIX PYHKIMMN U BBIUUCIATH
Hurerpan. ['eomMmeTpudeckuii CMbICIT uHTerpai no gopmyne Herotona—
MHTETpana. Beraucnenue JleitoauIA.

ONPENEIEHHOTO UHTErpaJIa 1O Haxonuts miomaau miockux Gpuryp
dbopmyne Hetorona— JleiiOHua. 1 00BbEMBI TEJT C TIOMOIITBIO
[Ipumenenue uHTErpaa ONPENEIIEHHOTO UHTETPAJIA.

JUTSL HAXOKJIEHUS TUIoLaae 3HAKOMUTHCS C MATEMaTUYECKUM
IJIOCKUX (DUTYDP B 00BEMOB MO/JICJIUPOBaHUEM Ha TIpUMEPE
F€OMETPUYECKUX TEIL Iu(depeHInaIbHbIX YPaBHEHUI.
[Tpumepsl permeHni [TonydaTh npeacTaBiICHUE O 3HAYCHUU
muddepeHnnanbHbIX ypaBHEHH. BBEJCHUS MMOHATHS UHTErpaia
MareMaTtuyeckoe MOAEIUPOBAHUE B Pa3BUTUU MAaTEeMaTUKHU

peabHBIX MTPOLIECCOB C OMOIBIO

nuddepeHanbHbIX YPaBHEHUI

I'paduku 14 Tpuronomerpuyeckue GyHKIHH, UX Hcnonb3oBaTh U poBbIe pecypChl

TPUTOHOMETPUUYECKUX CBOICTBaA U rpaduKH. IUIS IOCTPOCHUS TPaPUKOB

GyHKIMid. OT60p KOpHEH TPUTOHOMETPUIECKUX TPUTOHOMETPUUECKUX (DYHKIIUU U

Tpuronomerpuyeckue YPaBHEHUN C IOMOLIBIO WU3YUYEHHUsI UX CBOWCTB.

HEpaBEHCTBA TPUTOHOMETPHUYECKON OKPYIKHOCTH. Pemars Tpuronomerpudeckue
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Pemenne TpuroHOMeTpUIECKUX
HEPaBEHCTB

YPaBHEHHUS U OCYIECTBISITh OTOOP
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPHUUECKON

OKPYKHOCTH.

[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUIS PEIIEHUsI OCHOBHBIX THIIOB
TPUTOHOMETPHUUECKUX HEPABEHCTB.
Hcnons3oBatk HUGPOBBIE pECYPCHI
JUISI IOCTPOEHHUSI M UCCIIEJOBaHUS
rpagukoB QyHKIHIA

WNppanmonansHsle,
ITOKA3aTEeIIbHBIE U
JorapupmMuiecKkue
HEpaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHHS
TIOKA3aTeNIbHBIX U JIOTApUPMUICCKUX
HEPaBEHCTB.

OCHOBHBIC METOJIbI PEIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
UPpaMOHATBHBIX, TOKA3aTEIBHBIX H
aorapuMHUYECKUX YPaBHCHUH U
HEPaBECHCTB

[IprMeHsTh CBOMCTBA ITOKA3aTEIBHON
U JjorapuPpMuUIecKoil GyHKIUN

K PEIICHUIO TTOKA3aTeIbHbBIX U
JorapuMUYECKUX HEPABEHCTB.
OO6ocHOBaTh PaBHOCWJILHOCTh
MEePEXO0B.

Pemate uppannonanbHbie U
KOMOMHUPOBAHHbBIEC HEPABCHCTBA,

C IOMOIIbIO PABHOCHIIBHBIX
MIEPEXO0B.

Hcnonw3oBathk rpaduueckre MeToIbl
Y CBOMCTBA BXOJSAIINX B YpaBHEHUE
WJIM HEPABEHCTBO (DYHKITHIA

JUISL pEIIeHUS 3a/1aun
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KommuekcHsle uncna 10 KommekcHbie uncna. Anredpanyeckas | OnepupoBaTh MOHATHSIMU:
U TPUTOHOMETpHUUYECKast POPMBI 3alIUCH | KOMIUIEKCHOE YHCIO U MHOYKECTBO
KOMIUIEKCHOI'O YUCJIA. KOMILIEKCHBIX YHCEIL.
ApudmeTnueckue onepanuu [IpencraBisTh KOMILIEKCHBIE YUCTA
C KOMILUIEKCHBIMHU YUCJIaMHU. B ajreOpanveckoit u
N300pakeHre KOMIUIEKCHBIX YHCeT TPUTOHOMETPUUECKOI hopme.
Ha KOOPJAUHATHOM IIOCKOCTH. Brinonuars apudpmMeruueckue
®opwmyinia Myaspa. Kopuu n-oit OIlEpally C HUMHU.
CTEIIEHU U3 KOMIUIEKCHOI'O YHCJIA. N300paxaTh KOMILJIEKCHBIE YHCTIa
[IprMeHeHEe KOMIUIEKCHBIX YU CET Ha KOOPAWMHATHOM IIIOCKOCTH.
JUI pelieHus: PU3NIECKux U [Ipumensarts popmyiry Myaspa u
r€OMETPUYECKUX 3a/1a4 N0JIy4aTh IPEACTaBICHUE O KOPHAX
N-0M CTENEHN U3 KOMIUIEKCHOTO YHCIIA.
3HAaKOMUTBCSA C PUMEPAMHU
IIPUMEHEHUS KOMIUIEKCHBIX YHCEI
JUISl pPELIEHUS] TEOMETPUUECKUX U
bu3nIecKux 3a1a9
HarypanpHble u nensie uncna 10 HarypanpHblie u nenble yncia. OneprpoBaTh NOHATUSAMU:

[IpyuMeHeHnEe MPU3HAKOB JICJIMMOCTH
uensix yucen, HOJ[ u HOK, octatkoB
10 MOAYJII0, airoput™Ma EBkinaa

JUTS PEIIEHMS 3a]1a4 B EIbIX YU CIIaxX

HATypaJbHOE U LIEJIOE YUCIIO,
MHOKECTBO HATypaJIbHBIX U IIEJIbIX
YHUCENl.

Hcnonbs30BaTh NpU3HAKK JETMMOCTH
LEJIBIX YHMCEIT; OCTATKU 110 MOAYJIIO;
HO/I n HOK HarypaJIbHBIX Ynced;
anroput™ EBKiMza as pereHus
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3a11a4.
3anuchIiBaTh HaTypaabHbIC YHCIIa

B Pa3JIMYHBIX MTO3UITMOHHBIX CUCTEMAaX
CUMCJICHHUS

Cucrembl pallMOHAIBHBIX, 12 Cucrema v COBOKYTHOCTb YpPaBHEHUH. OnepupoBath MOHATUAMH: CHCTEMA H
UppanoHaIbHbIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBbI- COBOKYIIHOCTb YPaBHEHUU U
MOKa3aTeIbHbIX CJIEICTBHSL. HEPaBEHCTB; PEUIEHUE CUCTEMbBI UITU
U JIOTApU(PMUYECKUX OCHOBHBIE METO/IbI PEILICHUS] CUCTEM U | COBOKYIIHOCTH; PABHOCUJIBHEIE
ypaBHEHUI COBOKYITHOCTEW PallMOHAJIbHBIX, CUCTEMBI U CUCTEMBI-CJIEICTBHSI.
UppaIlMOHATBHBIX, TOKA3aTEJIbHBIX U Haxonuts penienus: cucteM u
JAorapu(pMUYECKUX YpaBHEHUH. COBOKYITHOCTEW LIENBIX
IIpuMeHeHne ypaBHEHHI, CUCTEM U palMOHANbHBIX, UPPALIUOHATIbHBIX,
HEPABEHCTB K PELICHUIO MOKA3aTeJIbHBIX U JIOTapUPMUUECKUX
MaTEMaTUYECKUX 3a7a4 U 3a1a4 ypaBHEHUH U HEPABEHCTB.
U3 Pa3IMYHBIX 00JaCTel HAYKH U [IpUMEHSATH CUCTEMBI YPaBHEHHI
peanbHOM KU3HU, MHTEPIIpETalus K PELIECHUIO TEKCTOBBIX 3a/1a4
IIOJIYYEHHBIX PE3YJIbTATOB U3 pa3IMYHBIX 00JIacTeH 3HaHUI 1
peanbHOM KU3HU; UHTEPIPETUPOBATH
NOJIyYEHHBIE PEILICHHUS.
Ucnonw3oBath mudpoBbie
pecypcsl
3agauu ¢ napameTpamu 16 ParmmonanbHbie, MppalliOHANIbHbBIE, Bri6upats cioco6 pemienus

MOKa3aTelIbHbIE, TIOTapu(PMUUECKHUE U
TPUTOHOMETPUYECKUE YPABHEHHS,
HEPABEHCTBA U CUCTEMBI

palMOHaNbHBIX, UPPAITMOHATIBHBIX,
NOKa3aTeNbHbIX, JJIOrapU(PMUIECKUX U
TPUTOHOMETPUUECKUX YPABHEHUI

34



denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

C mapameTpaMu.
[TocTtpoenue u nccieqoBaHue
MAaTEMATUYECKUX MOJIECIIEN PEeATbHBIX
CUTYAalluM C MOMOUIBIO YPABHECHUM,
CHCTEM YPAaBHEHUI U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COJAEPKAIINX
MOJYJIA U ITAPaMETPHI.

[IpumensTs rpapuyeckue u
AHAJIMTUYECKUE METOMBI ISl PEIICHUS
YPAaBHEHUI U HEPABEHCTB

C IapamMeTpaMi, a TaKKe
uccnenoBanue GyHKIUNA MEeTogaMu
MaTeMaTH4YECKOr0 aHAJINA3A.

CtpouTs 1 uccneaoBaTh
MaTeMaTUYECKUE MOJEIU PEATbHBIX
CUTyallli C IIOMOIIBIO YPaBHEHNUH,
HEPABEHCTB U CUCTEM

C mapaMeTpaMu

[ToBTOpEeHue, 06001ICHUE,
cucTeMaTu3anus 3HaAaHUHN

16

OCHOBHBIE TIOHATHSA U METOBI Kypca,
000011IeHrE U cCUCTEMAaTU3AllU 3HAHUI

MonenupoBaTh pealibHbIE CUTYaLIMU
Ha SI3bIKE aNreOpbl, COCTABISATh
BBIpAKEHUSI, ypaBHECHMUSI, HEPABEHCTBA
U UX CUCTEMBI 10 YCIIOBHIO 3a/1a4H,
UCCIIE0BATh OCTPOEHHBIE MOJICIIH

C UCTIOJIB30BAHUEM armapara ajareOpsl,
UHTEPIPETUPOBATH MOJYUEHHBII
pe3yibTar.

[TpumensaTs GyHKIMH

JUIS1 MOJICJIUPOBAHMUS M UCCIIEIOBAHUS
peanabHBIX MPOLECCOB.

Pemiate npuknagHbie 3a1a4u,
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B TOM YHCJI€ COLIMATIbHO-
SKOHOMHUYECKOTO U (PU3UUECKOTO
XapaxkTepa, CpeJCTBAMU aNTreOphbl
¥ MaTEMaTUYECKOTO aHaJIn3a

OBUIEE KOJIMYECTBO 136

YACOB I10 ITPOTPAMME

IHoypounoe nianuposanue 10 kiaacce

Ne Paznen Tema 30P Cssse ¢ 1B
n/n
https://urok.1c.ru/library/mathematics/Elekron_resursy FGOS 2022 5- | Jleus 3HaHuii
11 _Kkl/Algebra_10/mnozhestvo_chisel/
MHOX%ecTBO
JIEUCTBUTEIIHLHBIX
yrcell. MHOTOYJICHEI.
PainmonanpHbie
ypaBHEHHS U
HEPaBEHCTBA. MHOXKECTBO, OIepanuu
CucTeMbl TMHERHBIX ~ HaJ MHOKECTBAMH M MX
1 ypaBHEHUI CBOICTBa
Jlnarpammel Diiepa- https://resh.edu.ru/subject/51/10/
2 Benna
IMpumenenune teopetuko- | https://resh.edu.ru/subject/51/10/
MHOKECTBEHHOI'O
aHHapaTa JJIA peIHeHI/ISI
3 3a71a4
PanuoHanpHbIC YnCA. https://resh.edu.ru/subject/51/10/
OOBIKHOBEHHEIE U
JICCATHYHBIC APOOH,
MIPOIECHTHI, OECKOHEUHBIC
4 MIEPUOAUUYECKUE IPOOH
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10

11

12

13

14

PanmonansHbIC YncIa.
OOBIKHOBEHHBIE U
NECATUYHBIC TPOOH,
MIPOIECHTHI, OECKOHCUHBIC
MIEPUOUYECKUE TPOOH
IIpumenenne apodeit u
MIPOIICHTOB IS PEIICHIS
MIPUKJIATHBIX 33124
[Mpumenenue npobeit u
MIPOIIEHTOB ISl PEIICHUS
MPHUKJIATHBIX 3214
JlelicTBUTENbHBIE YUCIA.
PammonansHBIC 1
HppanHoHaIbHBIC YHCITa
Apudmernyeckue
OTIepaliy ¢
NEUCTBATEIbHBIMHU
YHUCIIaMH

Moaynb 1eMCTBUTENBHOTO
YHCjia M €r0 CBOMCTBA
[TpubmmxénnbIe
BBIUMCIICHUS, TIpaBUiIa
OKPYTJICHUS, IPUKUJIKA U
OIIEHKA pe3yJibTaTa
BBIUMCIICHHI

OCHOBHBIE METOIbI
pelIeHUs TENbIX U
JIPOOHO-paIMOHATBHBIX
YpaBHEHUH U HEPABEHCTB
OCHOBHBIE METObI
pelIeHUs TENbIX U
JIPOOHO-pAIMOHATBHBIX
YpaBHEHUH U HEPABEHCTB
OCHOBHBIE METO/IBI
PeIICHUS TENbIX U
JPOOHO-pAIOHATBHBIX
YpaBHEHUI U HEPABEHCTB
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https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://urok.1c.ru/library/mathematics/Elekron resursy FGOS 2022 5-

11 kl/Algebra 10/rac chisla neravenstva/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/
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15

16

17

18

19

20

21

22

23

24

MHorouseHs! OT OJHON
nepeMeHHou. [leneHue
MHOT'OYJICHA Ha
MHOTOUJIEH C OCTaTKOM.
Teopema bezy
MHoOrouneHsl ¢ UEIbIMU
kod(hpurmeHTaMm.
Teopema Buera

Pemenue cucrem
JIMHEWHBIX YPaBHEHUM
Pemenue cuctem
JIMHEHHBIX yPaBHEHUM
Marpuiia cucTEMBI
JIMHEHHBIX YPaBHEHUM.
Ornpeaenurens MaTPUIIBI
2x2, ero reoMeTpuYeCcKuit
CMBICIT ¥ CBOMCTBA;
BBIYMCIICHUE €r0 3HAYEHUS
Ormpeaenurens MaTPUIIBI
2x2, ero reOMeTpUYECKUil
CMBICII U CBOMCTBA;
BBIUMCJICHHUE €T0 3HAYEHUS
IIpumenenue
ONpeNeaUTeNs s
PELIEHUS] CUCTEMBI
JIMHENHBIX ypaBHEHUM
Pewenne npukiamHbIx
3a/1a4 ¢ MOMOIIIBIO
CUCTEMBI JINHEHHBIX
ypaBHEHUH

Pewenne npukianaHbIx
3a/1a4 ¢ MMOMOIIIBIO
CHUCTEMBI JINHEHUHBIX
ypaBHEHUH

Kontponbnas paboTa:
"ParnnoHaabHEIC

YpaBHEHUS M HEPABEHCTBA.
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https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

38



25

26

27

28

29

30

31

32

OyHKIMH U rpaduKy.
Crenennas pyHKINS
C LISJIBIM MTOKa3aTeIeM

CucTeMbl TMHEHHBIX
ypaBHEHUI"

OyHKIHA, CIOCOOBI
3amanus QyHKIIHU.
B3anmHo oOpaTHbIe
dhynaxun. Kommosumnms
byHKITII

I'paduk pyHkImM.
OnemMeHTapHbIe
peoOpazoBaHUs
rpadukoB QyHKIIHI
O0J1acTh OIpeIeIICHUs U
MHO>XECTBO 3HAYCHUN
¢dynaxun. Hynmn pyskmmn.
IIpomexxyTKH 3HAK
MOCTOSTHCTBA

UETHbIC U HEUETHBIE
¢ysakuuu. [lepuonuueckue
¢dyskuuu. [TpomMexyTku
MOHOTOHHOCTH (DYHKIHH
MaxkcuMyMbl © MUHUMYMBI
(dhynakun. Hanbonpiee u
HaVMEHbIIIee 3HAYCHNE
(yHKINU Ha IPOMEXKYTKE
Jluneiinas, KkBagpaTudHas
U JIpoOHO-JTHHEIHAS
(hyHKIIUH

DIleMeHTapHOe
UCCIIeIOBaHUE U
nocTpoeHue rpadukos
ITHX QYHKIHHA
DIleMEeHTapHOe
UCCIIeIOBaHUE U
mocTpoeHue rpadukoB
9TUX QYHKIHUHA

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

https://urok.1c.ru/library/mathematics/Elekron resursy FGOS 2022 5-

11 klI/Algebra 10/funkcii i grafiki/

Henb Yuurens

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/
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33

34

35

36

37

38

39

40

41

42

ApudmeTnyeckuit
KOpPEHb N-0 CTEIMEHHU.
UppauuonansHbie
ypaBHEHUs

CreneHs ¢ 1eJIBIM
rmokasareiieM. buaom
Hrrorona

CreneHs ¢ 1eJIBIM
mokasareiieM. bunom
Hrrorona

CrenenHas pyHKIUS C
HATYPaJIbHBIM U TICJIBIM
moka3areneMm. EE coiicTBa
1 rpadux

KonTponbaas pabdora:
"Crenennas pynkus. Eé
cBoiicTBa u rpaduk”

ApudpmeTruecKnuii KOpeHb
HATYpaJIbHOH CTENeHH U
€ro CBOMCTBa
ApudpmeTHuecKnuil KOpEeHb
HaTypajlbHOM CTENEHU U
€ro CBOMCTBa
IIpeobpazoBanus
YUCIIOBBIX BBIPAXKEHUH,
COJIepIKalINX CTETICHU U
KOpHH
IIpeobpazoBanus
YHUCIJIOBBIX BBIPAKEHUM,
COJICPIKaIINX CTETICHU H
KOPHH
IIpeobpaszoBanus
YHUCIJIOBBIX BBIPAKEHUM,
COJICPIKaIINX CTETICHU H
KOPHH
HppannonanbHbie
ypaBHeHUs1. OCHOBHBIC
METOJIBI PEIICHUS

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://urok.1c.ru/library/mathematics/Elekron resursy FGOS 2022 5-

11 kl/Algebra 10/arifmetich koren/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

40


https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10/arifmetich_koren/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10/arifmetich_koren/

43

44

45

46

47

48

49

50

MppalOHATbHBIX
ypaBHEHUI

WppanmonansHbie
ypaBHeHUs. OCHOBHbBIE
METOJIBI PEIIECHUS
MppalOHATbHBIX
YpaBHEHUH
HppanvonanbHbie
ypaBHeHUs1. OCHOBHBIE
METOJIbI peIeHUs
MppalOHaTbHbIX
ypaBHEHUH
PaBHOCHITBHBIE TTEPEXOTBI
B peLIEHUH
HppaIMOHATBHBIX
ypaBHEHUH
PaBHOCHUIIBHBIE TIEPEXOBI
B pPELIEHUH
WppaIMOHATBHBIX
ypaBHEHUI
PaBHOCHITBHBIE TIEPEXOBI
B pPELIEHUH
WppaIMOHATBHBIX
YpaBHEHUI
PaBHOCHITBHBIE TIEPEXOBI
B peIIeHUN
WppaIMOHATBHBIX
ypaBHEHUH

CaoiicTBa 1 rpadK KOpHS
N-0i1 CTeneHu Kak
(hyHKIIMY 0O0paTHOU
CTETIeHH C HaTypPaIbHBIM
MOKa3aTesieM

CBoiicTBa 1 rpaduK KOpHS
N-0l1 CTENEeHU Kak
(hyHKIIUH 00paTHOH
CTETIEHH C HaTypallbHBIM
MOKa3aTesieM

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/
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51

52

53

54

55

56

57

58

59

60

Iloka3aTenpHas
GbyHKIHS.
IToxa3aTennHbIC
ypaBHEHUS

Kontponbnas paboTa:
"CpoiicTBa u rpaduk
KOPHSI N-0¥ CTEIEHH.
UppaunonanbHbie
ypaBHeHus"

CrerneHs ¢ paroHAIEHBIM
MoKa3aTeyieM U €€
CBOICTBa

CrerneHs ¢ paroHaIbHBIM
IoKa3aTeyieM U e€
CBOICTBa

Cremnenb ¢ paruoHAILHBIM
IoKa3aTeyieM U e€
CBONCTBa

[MokazarenbHas QyHKIHS,
e€ cBoiicTBa 1 rpaduk
HUcnons3oBanue rpaduka
(OYHKITUH TSI pEeIIeHUs
YpaBHEHUH
Hcnonw3oranue rpaduka
(OYHKITUH TSI peIeHUs
YpaBHEHUH
ITokazarenbHble
ypaBHeHUs1. OCHOBHBIC
METO/bI PELICHUS
IIOKa3aTCIIbHbBIX
ypaBHEHUH
ITokasarenbHbIE
ypaBHeHUs1. OCHOBHBIE
METO/JIbI PCIICHUA
MOKAa3aTeNbHBIX
ypaBHEHUI
TTokazarenbHble
ypaBHeHHUs. OCHOBHBIC
METO/BbI PEIICHUS

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/
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61

62

63

64

65

66

67

68

69

70

71

72

Jlorapudmuyeckas
GyHKIHSL.
Jlorapudmuueckue
ypaBHEHHS

MOKa3aTeJIbHBIX
ypaBHEHUI

Kontponbnas paboTa:

"Iloka3atenbHast GyHKITHSL.

Tloka3aTenbHEIE
ypaBHeHus"

Jloraputwm umcia.
CgoiicTBa morapudma
Jlorapudwm umcia.
CgoiicTBa norapudma
Jloraputwm umcia.
CgoiicTBa morapudma
JlecaTuanHbie u
HaTypalbHbIC JOrapu(MBbl
JlecaTuaHbIC U
HaTypalbHbIC JIOTapU(PMBI
[MpeobpazoBanue
BBIPKEHHH, COIEPKALLIUX
norapuMbl
[MpeobpaszoBanue
BBIPAXKECHHM, COIEpKALIMX
norapuMbl
IIpeobpazoBanue
BBIPKEHHM, COIEpIKAILMNX
sorapuMbl
Jlorapudmuyeckas
¢yHKuus, e€ cBoicTBa U
rpadux
Jlorapudmuyeckas
¢yHKuus, e€ cBoicTBa U
rpaduk

Hcnonb3oBanue rpaduka
(hyHKUMM TS penIeHust
ypaBHEHUI

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

https://resh.edu.ru/subject/51/10/

[enb
KOHCTUTYLIUU
P®

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/
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73

74

75

76

77

78

79

80

Tpuronomerpudeckue
BBIpOKCHUS U
ypaBHEHHUS

HWcnonp3oBanue rpaduka
(yHKUIMU UI peLIeHus
ypaBHEHUH
Jlorapudmudeckre
ypaBHeHusi. OCHOBHBIC
METO/bI PEeLICHUS
JoTapu(MHIECKHAX
YpaBHEHUH
Jlorapudmudeckne
ypaBHeHUs1. OCHOBHBIE
MECTO/JIbl PCIICHUA
norapupMuIecKux
ypaBHEHUI
Jlorapudmuyeckue
ypaBHeHUsI. OCHOBHBIC
METO/Jbl PCIICHUA
norapu(hMUIECKIX
YpaBHEHUH
PaBHOCHIBEHEIE NEPEXOaAbI
B PELICHUHT
JorapupMuIecKux
YpaBHEHUH
PaBHOCHIBEHEIE MEPEXOAbI
B PELICHUHT
JorapupMuIecKux
YpaBHEHUH
KonTtponbHas padoTa:
"Jlorapupmuueckas
hyHKIHS.
Jlorapudmuveckne
ypaBHeHus"

CuHycC, KOCUHYC, TAHT€HC
Y KOTaHT'€HC YHCIOBOTO
aprymMenTa

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://urok.1c.ru/library/mathematics/Elekron resursy FGOS 2022 5-

11 kl/Algebra 10/trigopnometriya/

enn
POCCHIICKOTO
CTYJICHUECTBA
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81

82

83

84

85

86

87

88

89

90

91

CuHyc, KOCUHYC, TAaHTEHC
Y KOTAHT€HC YHCIOBOTO
aprymesra

ApKCHUHYC, apKKOCUHYC U
ApKTaHTEHC YHCIOBOTO
aprymesra

ApKCHUHYC, apKKOCUHYC U
ApKTaHTEHC YHCIOBOTO
aprymMeHra
Tpuronomerpruyeckas
OKPY>KHOCTb, OTIpEe/ICHHE
TPUTOHOMETPUUECKUX
(hyHKIHH YUCTIOBOTO
aprymenra
Tpuronomerpuyeckas
OKPY>KHOCTb, OTIpe/IeSICHHE
TPUTOHOMETPUUECKUX
(yHKUMH YUCIOBOTO
aprymMeHTa

OcHoBHbIE
TPUTOHOMETPUUECKHUE
hopmybt

OcHoBHbIE
TPUTOHOMETPUYECKHUE
hopmytbt

OcHOBHbIE
TPUTOHOMETPUUECKHUE
(hopmyIbl

OcHoBHBIE
TPUTOHOMETPUUECKHUE
(hopmyIbl
[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIpaXXCHUI
IIpeobpaszoBanue
TPUTOHOMETPUUECKUX
BBIpaXCHUI

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

Jlenn
pOCCHUIICKOM
HAyKH

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/
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92

93

94

95

96

97

98

99

100

101

IMocemoBaTensHOCTH
102 wu nporpeccuu

[IpeobpaszoBanue
TPUTOHOMETPUIECKIX
BBIpaXXEHU
[IpeobpaszoBanue
TPUTOHOMETPUUECKUX
BBIpaXXEHU

Pewienue
TPUTOHOMETPUUECKUX
YpaBHEHUH

Pewienue
TPUTOHOMETPUIECKIX
YpaBHEHUH

Pemenue
TPUTOHOMETPUIECKIX
YpaBHEHUH

Pemenue
TPUTOHOMETPUIECKIX
ypaBHEHUI

Peumienue
TPUTOHOMETPUUECKUX
ypaBHEHUI

Pewienne
TPUTOHOMETPUUECKUX
YpaBHEHUH

Pewienne
TPUTOHOMETPUIECKIX
ypaBHEHUH
Kontponbnas padboTa:
"TpUrOHOMETpUYECKHE
BBIPAXXCHHS U
TPUTOHOMETPUIECKHE
ypaBHeHus"
IlocnenoBarensHOCTH,
CIOCOO0BI 3a/IaHUS
IIOCJIEI0BATENBHOCTEH.
Metoa MaTeMaTHYECKOM
WHAYKIAN

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://urok.1c.ru/library/mathematics/Elekron resursy FGOS 2022 5-

11 kl/Algebra 10/progressii/
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103

104

105

106

107

108

109

110

111

112

113

HenpepsiBHble

¢$byHKUIMN.
[TpousBoanas

MOHOTOHHBIE U
OTrpaHHYCHHBIC
MOCIIE0BATEIEHOCTH.
Hcropus ananusa
OCCKOHEYHO MaJIbIX
Apudmernaeckast
MIPOTpeccHst
I'eomerpuueckas
MPOTPECCHst

beckoneuno yOsiBaromas
reoMeTpHYecKas
MIPOTPECCHst

CymMma O0eCKOHEUHO
yOBIBatomei
TeOMETPUYECKON
MIPOTPECCUH

JIuHelHBIN 1
SKCIIOHEHITUABHBIH POCT.
Hucno e. opmyna
CJIOKHBIX IMPOLICHTOB
JIvuHeHbIN 1
SKCIIOHEHITUAIBHBIH POCT.
Hucno e. opmyna
CJIOKHBIX ITPOUCHTOB
Hcnonb3oBanue
MIPOTPECCHH IS PEIICHUS
peanbHBIX 33724
MPHUKJIATHOTO XapaKTepa
KonTponbHas pabora:
"[TocnemoBaTeIbHOCTH U
nporpeccun”

HemnpepriBable QyHKIINN U
UX CBOMCTBa

Touxka pa3psbiBa.
AcuMITOTHI rPpad)UKOB
dbyHKIIH]

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

enn
KOCMOHABTUKHN

https://resh.edu.ru/subject/51/10/
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114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

CBoiicTBa QyHKIMIA
HENPEPBIBHBIX Ha OTPE3KE
CsaoiicTBa QyHKIHIHA
HEeNpPEepBIBHBIX Ha OTpe3Ke
MeTto UHTEPBAJIOB A
pEIICHUS HEPABEHCTB
MeTton UHTEpBAJIOB 1S
pelIeHNs HEPaBEHCTB
Merto UHTEpPBAJIOB JIJIs1
pEIICHUS HEPAaBEHCTB
IIpuMeHeHnEe CBOMCTB
HETPEPHIBHBIX (YHKIHHA
JUTSL pellieHus 3a1a4
IIpumMeHeHnEe CBOMCTB
HETPEPHIBHBIX (YHKIHMHA
JUTSL pellieHus 3a1a4
IlepBas u BTOpast
NPOU3BOJHbIE DYHKIIMN
Omnpenenenue,
TeOMETPUUYECKUI CMBICHT
MPOU3BOIHOM
Omnpenenenue,
(buznvecknii cMBICT
IIPOU3BOAHON

YpaBHEHUE KacaTenbHOM K
rpaduky GyHKIIH
YpaBHEHHE KacaTeIbHOM K
rpaduky QyHKIUU
IIponsBoaHbIe
3JIEMEHTapHBIX (QYHKINH
IIpousBoaHbie
JJIEMEHTAPHBIX QYHKITHH
IIponsBogHas cyMMBl,
MIPOU3BEJCHMS, YACTHOTO U
KOMITO3UIIMY (PYHKITUHA
TIpousBoaHas CyMMBI,
MIPOU3BEICHHS, YACTHOTO U
KOMITO3UIIMY (PYHKIIUHA

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/
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130

131

132

IToBTOpEHUE,
000011IEHNE,
CHCTEMAaTH3aIHs
3HAaHUHN

133

134

135

136

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

ITpousBonHas CyMMBl, https://resh.edu.ru/subject/51/10/
IIPOU3BEACHUSA, YACTHOI'O U
KOMITO3HIINH (DYHKITHHA

Kontponbnas paboTa:
"IIpousBoanas”

https://resh.edu.ru/subject/51/10/

IToBTOpEHME, 0000MICHME,
cucTeMaTH3aIis 3HAHM:
"VYpaBuenus"

IToBTOpenue, o6obmenue, | https://resh.edu.ru/subject/51/10/
CHCTeMaTH3alKs 3HAHHI:
"®yHKuun"

Utorosas KOHTpOJIbHAS
pabota

HroroBast KOHTpOJIbHAS
pabora

IToBTOpeHue, 00o0IICHNE,
CUCTEMATH3aLMs 3HAHUHI

Moypounoe miianupoBanme 11 kiaace

Ne

n/n

Pazgen

Tema

20P

Ces3b c [1B

HccnenoBanue

¢byHkmi ¢ nomompio  [IpuMeHeHre MPOU3BOHOM K UCCIIETIOBAHUIO

IIPOU3BOJIHOM

https://resh.edu.ru/subject/51/11/

(yHKIMIT HA MOHOTOHHOCTB B SKCTPEMYMBI

Henb 3nanuit

ITpumeHeHre NPOU3BOHON K UCCIEAOBAHUIO | -
(hyHKIMIT HA MOHOTOHHOCTB B 9KCTPEMYMBI

49



10

11

12

13

14

15

16
17

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

IIpumeHeHre Npou3BOAHON K UCCIIEAOBAHHUIO
(hyHKIMI1 HA MOHOTOHHOCTB B SKCTPEMYMBI

IIpumeHeHre Npou3BOAHON K UCCIIEAOBAHHUIO
(hyHKIMIT HA MOHOTOHHOCTB B SKCTPEMYMBI

IIpuMeHeHue IpOU3BOIHOMN K UCCIIEIOBAHUIO
({yHKIMH Ha MOHOTOHHOCTD U 3KCTPEMYMBI

IIpuMeHeHue TPOU3BOIHOM K UCCIIEIOBAHUIO
(yHKUMH Ha MOHOTOHHOCTD U 3KCTPEMYMBI

Haxoxaenne HauboIbIIero 1 HANMEHbBIIETO
3HAYEHUs] HENPEPhIBHON (PyHKIIMU HA OTpE3Ke

Haxoxaenne HaubobIIero 1 HAMMEHbBIIETO
3HA4YEHUs] HENPEPhIBHON (PyHKIIMU HA OTpE3Ke

Haxoxaenne HanOOIBIIErO U HANMEHEIIIETO
3HAYCHUsI HEMTPEPHIBHON (PYHKIIMU Ha OTPE3KE

Haxoxaenne HanOOIBIIEr0 U HAMMEHBIIIETO
3HAYCHUsI HEMTPEPBIBHON (PYHKIIMK Ha OTPE3Ke

Haxoxnenne HauOobIIero 1 HAMMEHBILETO
3HA4YEHUS HEMPEPHIBHON QYyHKIIMK Ha OTpe3Ke

Haxoxaenne HanOOIbIIEr0 1 HAMMEHBIIIETO
3HAYCHUsI HEMTPEPBIBHON (PYHKIIMK Ha OTPE3Ke
ITpuMmeHeHre NPOM3BOAHON JIJIs1 HAXO0XKICHUS
HaWJIy4ylIero PeleHUs B MPUKIAIHBIX
3aj1agax

IIpuMmeHeHre NPOU3BOAHON JIJIsi HAXO0XKICHUS
HAWJIYYLIErO PEUIEHN B IPUKIAJHBIX
3ajJadax

[IpuMeHeHne TPOU3BOTHOM JJIsT OTIPEICTICHHS
CKOPOCTH U YCKOPEHHUS MpoIiecca, 3aJaHHOTO
(dhopMmytoit niu rpadpukom

[IpuMeHeHre TpOU3BOIHOM ISl OIPEACIICHUS
CKOPOCTH U YCKOPEHHMS IIpoLiecca, 3a1aHHOr0
¢dopmyoit unu rpadukom

Kommnozunus ¢pynkuumit
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18
19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

ITepBoobOpazHas u
UHTErpa

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

Komnosunus dhyHkiuit
Komnosumms dhyHkimit

I'eomeTpryeckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM TJIOCKOCTH

I'eomerpuyeckne 0Opa3sl ypaBHEHHH Ha
KOOPJMHATHOM MIIOCKOCTH

Konrtponbnas pabota: "UccnenoBanue
(GYHKIUH ¢ TOMOUIBIO TPOU3BOAHOMN"

[TepBooOpazHasi, OCHOBHOE CBOHCTBO
MepBOOOPa3HBIX

[lepBooOpazHbIe AIeMEHTapHBIX (YHKITHIA.
[paBra HaxoXAEHUS IEPBOOOPA3HBIX

[lepBooOpazHbIe AIeMEHTapHBIX (YHKITHIA.
[IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX
HHuterpai. I'eoMeTpruecKuil CMBICI
HHTErpaia

Brruucnenue onpenenéHHoro MHTerpaa 1o
tdhopmyire HetoTona-JleiioamIa

Brruucnenue onpenenéHHoro MHTerpaa 1o
¢dhopmyiie HetoTona-Jlenionuia

[IpuMeHeHne uHTETpaNa A HaXOXKICHUS
TUTOINAACH TIIOCKUX QUTYP

[TpumeHeHne nHTErpaia Uil HaXKACHUS
00bEMOB F€OMETPHUYECKHX TEI

[Ipumepsr pemenuit qudhepeHInanbHbIX
YpaBHEHUN

[Ipumeps pemennii qud hepeHIuanbHBIX
YpaBHEHUN

MaremaTHyecKoe MOJICIMPOBaHNE PealIbHBIX
MIPOIIECCOB ¢ TOMOIIEI0 T PepeHIInaTBEHBIX
ypaBHEHUI

https://resh.edu.ru/subject/51/11/
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34

35

36

37

38

39

40

41

42

43
44
45
46
47

I'paduxu
TPUTOHOMETPUIECKUX
hyHKIHI.
Tpuronomerpuieckue
HEPAaBEHCTBA

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

Konrtponbnas pabora: "IlepBooOpazHas u
nHTerpan”

Tpuronomerpuueckue QyHKINH, UX
CBOWCTBa U rpaduKu

Tpuronomerpuueckue GyHKINH, UX
CBOMCTBa U rpaduKu

Tpuronomerpuueckue QyHKINH, UX
CBOWCTBa U rpaduKu

Tpuronomerpuueckue QyHKINH, UX
CBOWCTBa U rpaduKu

TpuroHomerpuueckue GyHKINU, UX
CBOWCTBa U rpaduKu

OT00p KOpHEH TPUTOHOMETPUUYECKUX
YpaBHEHHH C TOMOIILIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT060p KOpHEH TPUTOHOMETPUUYECKUX
YpaBHEHHH C TOMOIILIO
TPUTOHOMETPUIECKOH OKPYIKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKUX
YpPaBHEHUH C TOMOIIbIO
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT10op KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUH C TOMOIIIbIO
TPUTOHOMETPUIECKON OKPYKHOCTH

PemieHre TpUroHOMETPUYECKUX HEPABEHCTB
Pemenne TpUroHOMETPUIECKUX HEPABEHCTB
Pemenne TpuroHOMeTpUIECKUX HEPABEHCTB

Pemenne TPUTOHOMETPHUYCCKHUX HCPABCHCTB

https://resh.edu.ru/subject/51/11/

MexnyHapoaHslii
JIEHb IIKOJIBHBIX
OnOIHOTEK
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48

49

50

51

52

53

54

55

56

57

58

59

60

HWpparnmonanbHele,
MoKa3aTenbHbIe U
sorapu()MUIECKHUEC
HEpaBeHCTBA

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

KontponbsHas padora: "I'paduku
TPUTOHOMETPUYECKUX (PYHKIUH.
Tpuronomerpudeckne HepaBeHCTBA"

OCHOBHBIC METOJIBI PEIICHUS [TOKA3aTEIbHBIX
HEpPaBEHCTB

OCHOBHBIE METOJIbI PELICHUS [T0OKA3aTEIbHBIX
HEpPaBEHCTB

OCHOBHBIE METOJbI PELICHUS [TOKA3ATEIbHBIX
HEpPaBEHCTB

OCHOBHBIE METOJIbI PEIICHUS [T0OKA3aTEIbHBIX
HEpPaBEHCTB

OCHOBHBIE METOJIbI PEIICHUS
Jlorapu(MUYECKUX HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHHS
JorapupMUIECKUX HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHHS
JorapuQpMUIECKUX HEPABEHCTB

OcHOBHEBIE MCTO/Ibl PCIICHUA
J'IOFapI/I(i)MI/I"IeCKI/IX HCPAaBCHCTB

OcHOBHEBIE METO/bI PCIICHUA
HppaliuOHAJIbHBIX HCPABCHCTB

OcHOBHEBIE METO/bI PCIICHUA
HUppaliMOHAJIbHBIX HCPABCHCTB

OcHOBHEBIE METO/bI PCIICHUA
HUppaliuOHAJIbHBIX HCPABCHCTB

OCHOBHBIE METO/IBI PEIICHHS
HppalMoHaIbHBIX HEPABEHCTB

https://resh.edu.ru/subject/51/11/

Henb noOpoBoibiia
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61

62

63

64

65

66

67

68

69

70

71

72

73

I'padmaeckme MeToIbI pemieHUs
HppalMOHaTIBHBIX YpaBHEHUI

I'padmaeckre MeToIBI pemIeHIS
HppalMoOHaIBHBIX YpaBHEHUI

I'padmyeckre METOIBI pEeILICHUS
MTOKa3aTeNbHBIX yPaBHEHHIA

I'padmyeckre METOIBI pEeILICHUS
MTOKa3aTeNbHBIX HEPABEHCTB

I'padmyeckre METOIBI PEILICHUS
JOTapUPMHUICCKUX YPaBHCHUI

I'padmyeckriec METOIBI PEIICHYSI
JorapuPMUICCKUX HEPABECHCTB

I'padmyeckric METOIBI PEIICHYSI
Jiorapu(MUYECKUX HEPABEHCTB
I'paduueckre METOBI pelICHUS

IIOKa3aTCJIbHbBIX U J'IOFapI/I(i)MI/I‘ICCKI/IX

ypaBHEHUI
I'padmyeckrie METOIBI PELICHUSI

IIOKa3aTCJIbHbBIX U J'IOFapI/I(i)MI/I‘ICCKI/IX

ypaBHEHUI
I'padmyeckre METO b PEILICHUS

IIOKa3aTCJIbHbBIX U J'IOFapI/I(i)MI/I‘ICCKI/IX

HEPaBEHCTB
I'paduaeckue METOIBI pEIICHIS

MTOKA3aTeNbHBIX U JIOTapu(PMHUIECKUX

HCPAaBCHCTB

Kontponbnas padota: "MppaunoHanbHble,
noKazartenbHbIe U JorapudmMuieckne

HepaBeHcTBa"

Kommnekcnble uncina. Anredpandeckas u -
TPUTOHOMETpHUUECKasi GOpMbI 3arTUch

KOMIIJICKCHOI'O 4YHKCJia

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)
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74

75

76

77

78

79

80

81
82

83
84

85

86

87

88

89

Kommnexcubie uncia

HarypanbHblie u
LeJIble YHclia

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

KowmrmiekcHple yncia. Anredpandeckast i
TpUrOHOMETpUYecKas POpPMBI 3aITUCH
KOMILIEKCHOTO YUCJIa

Apudmernueckue onepauum ¢
KOMIUICKCHBIMH YHCITaMHU

ApudmMeTnueckne onepamny ¢
KOMIUICKCHBIMU YUCIIaAMU

N3ob6paxenne KOMIUIEKCHBIX YHCENT Ha
KOOPJMHATHOMU IJIOCKOCTH

N3ob6paxenne KOMIUIEKCHBIX YHCENT Ha
KOOPJMHATHOMW IJIOCKOCTH

®opmyna Myaspa. KopHu n-oii crenenu u3
KOMILIEKCHOT'O yKcia

®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIIJIEKCHOTO YHcTia

[IprMeHeHne KOMIUIEKCHBIX YNCEeN IS
peteHus GU3NIECKUX U FEOMETPHUYECKIX
3aj1a4

KonTponbHas pabora: "Komruiekcuaple yncna'

HaTypaJ'IBHLIC n [ECJIbIC Yuciia

HartypanbHble U 1iesble yncna

[IpuMeHeHre NPU3HAKOB JEIUMOCTH LENBIX
4yucen

[IpMmeHeHne NpU3HAKOB AETUMOCTH LIETBIX
qHcel

[IpuMeHeHre MPU3HAKOB JEIUMOCTH LEIBIX
yucen: HOJL u HOK

[IpuMeneHnre TPU3HAKOB JETMMOCTH IEIBIX
yucen: HOJL u HOK

HpI/IMeHeHI/IC IIPU3HAKOB ACJIMMOCTH LEJIBIX
YHUCCJ: OCTATKHU 10 MOAYJIHO

https://resh.edu.ru/subject/51/11/

JleHnp poccuiickoro
CTYJI€HYECTBA

https://resh.edu.ru/subiect/51/11/

Jenb poccuiickon
HAyKU

55



90

91

92

93

94

95

96

97

98

99

100

Cucremsl
palroOHAJIBHBIX,
HppanoHaIbHBIX
MIOKA3aTeNbHBIX U
norapu(hMIIECKIX
YpaBHEHUH

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

HpI/IMCHCHI/IC IIPU3HAKOB ACJIMMOCTH LEJIBIX
YHCECII: OCTAaTKH I10 MOOYJIFO

[MpuMeHeHne PU3HAKOB ISIIMMOCTH EJTBIX
qucel: alroput™ EBKuaa s penieHus
3aJ1a4 B LIEJIBIX YUCIIAX

KontponbHas padora: "Teopus membix
grcen"

Cucrema v COBOKYITHOCTh YPaBHEHHUM.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBbI-
CJICJICTBUSL

Cucrema v COBOKYITHOCTh YPaBHEHHUIM.
PaBHOCMIIBHBIE CHCTEMBI U CHCTEMBI-
CJICJICTBUSL

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEH PAllMOHAIBHBIX YPABHEHHUM
OCHOBHbIE METO/IbI PEIIEHHS CUCTEM H
COBOKYITHOCTEHN MPPALMOHATIBHBIX
ypaBHEHUH

OcHOBHEBIE MCTO/Ibl PEIICHUA CUCTEM U
COBOKyrIHOCTeﬁ IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

OcHOBHBIE METO/bI PEIICHUA CUCTEM U
COBOKYITHOCTEH MOKa3aTeJIbHBIX YpPaBHEHUI
OCHOBHBIE METOJIbI PEILICHHUS CHCTEM U
COBOKYITHOCTEH JIOTapH(QMUIECKUX
YpaBHEHUN

OCHOBHBIE METOJIbI PEILICHHUS CHCTEM U
COBOKYITHOCTEH JIOTapu()MUIECKUX
YpaBHEHUN

https://resh.edu.ru/subject/51/11/
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101

102

103

104

105
106
107

108
109

110
111

112
113

114

3agadu ¢
napaMeTpaMu

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

[IpumeHeHue cucTeM K pPeLIeHHIO
MaTeMaTHYECKUX 3a/]1a4 1 3a7a4 U3
Pa3IMYHBIX 00JIacTell HAYKU U pealbHOM
YKU3HU, UHTEPIIPETALINS OTYYEHHBIX
pe3yNIbTaToB

IIpuMmeHeHre CUCTEM K PENICHUTO
MaTeMaTHYECKUX 33/]1a4 1 3a7a4 U3
pa3NUYHbIX 00JacTeil HAyKH U pearbHOR
YKU3HU, HHTEPIIPETANNS TTOTYISHHBIX
PE3yIIbTaTOB

[IpumeHeHne HEPABEHCTB K PEIICHHUIO
MaTeMaTHYeCKUX 3aJ1ad U 3aja4 u3
Pa3IMYHBIX 00IacTell HAYKU U pealbHOM
KU3HU, HHTEPIIPETANNS TTOTYISHHBIX
pe3yNIbTaToB

KonTposbHas padora: "CucreMsl
paIMOHANTBHBIX, UPPAITHOHATBHBIX
MOKa3aTeIbHbIX H JIOTapu(hMUUECKUX
ypaBHEHUI"

PanyoHanbHbIe ypaBHEHUS C IapaMeTpamMu
PanmonansHble HEpaBEHCTBA € TapaMeTpaMu

PaI_II/IOHaJ'IBHLIe CHUCTCMBI C ITapaMeTpaM

HppanyoHansHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

HppauyoHanpHble CHCTEMBI C TApaMETPAMU
[loxazaTenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

[lokazarenbHbIE CHCTEMBI C TApaMETPaMH

Jlorapudpmudeckue ypaBHEHUsI, HEPaBEHCTBA
C mapameTpamu

Jlorapudmuyeckue cucTemMsl ¢ mapameTpamMu
TpuroHomeTpuiecKkre ypaBHEHUS €
napaMeTpamu

https://resh.edu.ru/subject/51/11/
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115

116

117

118

119

120

121

122

123

124

125

126

127

[ToBTOpEHUE,
0000111EHHE,
cUCTeMAaTH3aIs
3HAHUMN

CDez[epaanaﬂ pa6oqasl nmporpamMmma | MaremaTnka

TpuroHomeTpuyecKre HEPaBEHCTBA C
rnapameTpamu

TpuronomeTpu4ecKue CUCTEMBI €
napaMmeTpamu

IToctpoenue u uccnenoBaHue
MAaTEMaTHUYECKUX MOJIEIEH peaabHbIX
CUTyallUi C MOMOIIBIO YPaBHEHUN C
napameTpamu

ITocTpoenue u uccnegoBanue
MaTeMaTHYECKUX MOJIENEeH peabHbIX
CUTYyallUi C MOMOUIBIO CUCTEM YPaBHEHHI C
napamMeTpamMmu

ITocTpoeHue u uccnegoBanue
MaTeMaTHYECKUX MOJIENeH peabHbIX
CUTYyallUi C MOMOUIBIO CUCTEM YPaBHEHHI C
napamMeTpamu

KonTponbHas pabora: "3amaun ¢
napamerpamu”

IloBTOpenue, 06001IEHNE, CHCTEMAaTU3ALHS
3HaHui: "YpaBHeHHn"

[loBTOpenue, 06001IeHNE, CCTEMAaTH3ALHS
3HaHui: "YpaBHeHHn"

[ToBTOpeHme, 0000IIeHNE, CHCTEMATH3AIHS
3HaHui: "YpasHenusa. Cuctemsl ypaBHeHHN"

[ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIHS
3HaHuil: "HepaseHcTsa"

[ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHuil: "HepaseHcTsa"

[ToBTOpEHME, 0600IICHNE, CUCTEMATHU3AIIHS
3HaHuil: "HepaBeHcraa"

[ToBTOpEeHME, 0600IICHNE, CUCTEMATH3AIIHS
3HaHuil: "[IpousBogHas u e€ npumeHenue"

. 10-11 xmaccer (yrmyOn€HHBIH YPOBEHB)

https://resh.edu.ru/subject/51/11/

[enb
KOCMOHABTHUKH
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128

129

130

131

132

133
134
135

136

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

[ToBTOpEeHME, 0000IICHIE, CHCTEMATH3AIIHS
3Hanwuit: "[Ipon3BogHas u e€ mpumeHeHue"

[ToBTOpEHME, 0000IICHNE, CHCTEMATH3AIIHS
3Hanwit: "[Ipon3BogHas u e€ mpumeHeHue"

[NoBTOpeHme, 0000IICHNE, CUCTEMATH3AIIHS
3"aHuit: "MHTerpan u ero npuMeHenue"

[NoBTOpeHMe, 0000IICHNE, CUCTEMATH3AIIHS
3HaHuil: "OyHkuun"

[TorTOpeHme, 0000IICHNE, CUCTEMAaTH3AIIHS
3HaHuil: "OyHkuun"

[TorTOpeHme, 0000IICHNE, CUCTEMAaTH3AIIHS
3HaHuil: "OyHkuun"

HtoroBast KOHTpOJIBbHAS padoTa

Hrorosas koHTposbHas paboTa

[ToBTOpenue, 06001IeHNEe, CUCTEMATHU3AIINS
3HAHWUH
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denepanbHas padouas nmporpamMma | Martemaruka. 10-11 kiaccel (yriryOaéHHBIH YPOBEHB)

OEJAEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

MHNOACHUTEJBHASA 3AIINCKA

['eomeTpus siBisieTcsl OHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHEr0 OOIIETO
o0Opa3oBaHMsI, TaK KaKk 00ECIeYnBaeT BOZMOKHOCTh U3yUEHUs JUCIHUILIUH €CTECTBEHHO-
HAy4YHOU HaMpaBJIEHHOCTH U MPEAMETOB I'yMaHUTApHOTO 1HKJIa. [lockoabKy JIornueckoe
MBINIIICHHE, (GopMUpyeMOe TpH U3YYCHUH OOYYaIOMUMUCS TOHSATHHHBIX OCHOB
TEOMETPHUH, TPU JI0KA3aTEIBCTBE TEOPEM M TIOCTPOCHUH IEMOYKH JIOTHYECKUX
YTBEPKJICHUM MPHU PEIICHUN T€OMETPUUYECKUX 3a]1a4, YMEHUE BBIIBUTATh U OMIPOBEPTaTh
THITOTE3bI HEMOCPEICTBEHHO MCTIONB3YIOTCS MIPH PEIICHUH 33a4 €CTECTBEHHO-HAYYHOT O
[IUKJIa, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoenusi mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha yriyOnéHHOM
YpOBHE — pa3BUTHE WHAMBHUAYAIbHBIX CIIOCOOHOCTEH OOydYalomMXCsl MPU H3yYECHUHU
TrE€OMETPHUH, KaK COCTAaBJISIONIEH IpeIMeTHON o0iacTu «MaTeMaTruka u HHOOpPMaTHKa
yepe3 o0ecrieyeHue BO3ZMOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiyOOKUX
TCOMETPUUYCCKHUX 3HAHUHN U JCHCTBUHN, CHEITUPUIHBIX TEOMETPUH, ¥ HEOOXOIUMBIX JIJIS
YCHEIHOTr0 Mpo(ecCHOHATIBHOTO 00pa30BaHUsA, CBS3aHHOTO C HCIOJb30BaHUEM
MaTEeMaTUKH.

[IpuopuTeTHBIME 3a7jayaMHd  Kypca TEOMETpUH Ha YriayOJI€HHOM YpOBHE,
paCIIMPSIONIMMH U yCHJIMBAIOIIUMU Kypc 0a30BOTO YPOBHS, SBISIOTCS:

paciiMpeHne TMPEeACTaBICHUS O TEOMETPHUH KaK YacTH MHPOBOU KYJIbTYPHl W
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPY>KAIOLIUM MUPOM;

dbopMHpoBaHUE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIIUX
MaTEeMaTHYECKUX MOJCIAX, MO3BOJIIONIMX OMUCHIBATh M M3y4yaTh pa3HbIC SIBICHUS
OKPY’XKAIOIIero MHpa, 3HAHWE TMOHATUWHOTO afmaparta mo pasaeny «CtepeomeTpusd
y4eOHOTro Kypca reOMeTpHH;

dbopMHupoBaHrE YMEHHS BIIQJIETh OCHOBHBIMHU TMOHATUSIMH O MPOCTPAHCTBEHHBIX
durypax ¥ HMX OCHOBHBIMU CBOWCTBaMH, 3HaHHE TeopeM, (GOpMylT U YMEHHE
WX TPUMCHATh, YMCHHUS JOKa3bIBaTh TEOPEMBbI M HAXOJIUTh HECTAHIAPTHBIC CITOCOOBI
pelIeHus 3a1ad;

dbopMupoBaHrE YMEHHsI paclio3HaBaTh Ha YepTekax, MOJCTSIX U B PEaTbHOM MHPE
MHOTOTPaHHHUKH ¥ T€Ja BPAIICHUS, KOHCTPYUPOBATH TEOMETPUUCCKUE MOJIEIH;

¢opMupoBaHHE TOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TMOCTPOCHUS
MaTeMaTUYeCKUX Teopuid, (OPMHpPOBAHWE TOHUMAHUS POJU  AKCHOMATHKHU IIPH
IIPOBEJCHNN PACCYKIACHNN;

dbopMHpoBaHWE yMEHUS BIAAETh METOJAaMU JOKAa3aTeIbCTB W aJITOPUTMOB
pelieHusl, YMEHUS UX MPUMEHSATH, MPOBOAUTH OKA3aTEeIIbHBIE PACCYKICHUS B XOJE
pelleHus] CTEPEOMETPUUECKUX 3a]1ad U 33/1a4 C MPAKTUYECKUM COJIEPIKaHUEM,
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denepanbHas padouas nmporpamMma | Martemaruka. 10-11 kiaccel (yriryOaéHHBIH YPOBEHB)

(opMHUpOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0KA3aTEJIbCTB NP OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUA M POJM AKCHUOMATUKH B MPOBEACHHM JEITyKTUBHBIX
pACCYXICHU;

pa3BUTHE U COBEPIIECHCTBOBAHNE MHTEIJIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
oOydJaronmmxcs,  IMO3HABATCIIbHOW  aKTUBHOCTH,  HMCCIIEIOBATEIbCKUX  YMCHH,
KPUTHUYHOCTH MBIIIJIEHUS, THTEpPECA K U3yUEHUIO T€OMETPUH;

(dopMupoBaHre PyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh MPOSIBICHUSI TE€OMETPUUYECKUX TOHATUH, OOBEKTOB U 3aKOHOMEpPHOCTEH
B PEAIbHBIX JKU3HEHHBIX CUTYallUAX U IPU U3YUYEHUH JPYIHX Y4YEOHBIX IPEIMETOB,
IIPOSIBJIEHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOAEIUPOBAHUS PEAbHBIX CUTYyallUH,
VICCJIEIOBAHMSI IOCTPOCHHBIX MOJIEIEH, HHTEPIIPETALMU ITOJIYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH  COJIEpKAaTE€IIbHBIMUA ~ JUHUSIMU ~ y4eOHOro Kypca «l'eomeTpus»
B 10-11 «kmaccax sBiustorcsi: «lIpsiMple W TIIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukn», «Tema BpameHus», «BEeKTOpbl U KOOpAMHATEI B MPOCTPAHCTBE,
«/IBMIKEHHSI B TPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH
HNOHSTUSAMMY», PEJIEBAaHTHBIX I'€OMETPUU Ha yriyOnéHHOM ypoBHe oOydenus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJEpXKaTelbHbIM JIMHUSAM Yy4eOHOro Kypca, a
(bopMHpOBaHUE JTIOTUYECKUX YMEHUHN paclpesesieTcs He TOJbKO MO COAEPKaTeNbHbIM
JUHUSM, HO U 1o rojaMm oOyueHus. CoxaepkaHue oOpa3oBaHHs, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3ysibTaraM  ocBoeHust  DenepanbHOl  pabodeil  mporpammsl,
pacnpenenéHHbIM 10 rofgamM OOy4eHHs, CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, MPHUHIMIHAIBHBIM  BompocaM  oOydaromuecs  oOpauainch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIaICHUE FEOMETPUYECKUMHU MTOHATUSIMU
YW HaBbIKAMM [OCJIEIOBATEIbHO M TMOCTYNATENIbHO, C COOJNIOACHUEM MPUHIIMIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIKOYAaTh B OOIIYI0 CHCTEMY T€OMETPUYECKHX
MPEACTABICHU OOYydYaroIIMXCs, pacmupsiss W yriyomsist e€, o0pasys TpOYHbIC
MHO>KECTBEHHBIE CBSI3U.

[lepexon kK U3y4eHHIO TEOMETPUU Ha YIiTyOJIEHHOM YPOBHE MO3BOJISET:

co3aaTh ycioBus 1 AuddepeHuumanun 00yyeHus, TOCTPOSHUSI MHIUBU Y AJIbHBIX
0o0pa30BaTeNbHBIX NpPOrpaMM, OOECHEeUUTh YriayOJEHHOE H3y4YEeHHE TE€OMETPUUKAK
cocTaBsioIeil yuebHoro npeamera «MaremaTrukay;

NOJATOTOBUTH OOYYarOIIMXCS K MPOJOJIKEHUIO MU3YYEHHUS] MAaTEMATHKU C YYETOM
BbIOOpa Oynymiei mnpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXKIY OOIUMU
npodeCCUOHATIEHBIM 00pa30BaHUEM.

Ha u3yuenue yuebnoro kypca «I'eomerpus» Ha yriayOJIeHHOM YPOBHE OTBOAMUTCS
204 gaca: B 10 kmacce — 102 gaca (3 waca B Hememwo), B 11 xmacce — 102 wgaca (3
yaca B HEJIEIH0).
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COJEPKXAHUE OBYUYEHUA

10 KJIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTb, IMPOCTPAHCTBO.
[ToHsiTHe 00 aKCMOMATUYECKOM MOCTPOCHUHM CTEPEOMETPUHU: aKCHUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOIINECH,
IapajuleNIbHble M CKpeIIMBaromuecs npsmMsle. [Ipr3Haku CKpEIMBAIOMIMXCS MPSAMBIX.
[TapajuteIbHOCTD MPSMBIX W IUIOCKOCTEW B INPOCTPAHCTBE: IAPAJIICIbHBIE IPSIMBIEB
IIPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MPSAMBIX, TAPATUIEIBHOCTh NPSIMON U IIJIOCKOCTH.
[TapannensbHOe W IIEHTpAJIbHOE MPOCKTUPOBaHUE, H300paxkeHue Quryp. OCHOBHBIC
CBOMCTBa MapaJieIbHOTO MNpOeKTUpoBaHusA. M3o0pakeHue Quryp B mHapaylieiabHOU
IIPOCKIMHU. YTJIbl C COHANPABICHHBIMHU CTOPOHAMM, YIOJd MEXAY MPSAMBIMU
B npocTtpaHcTBe. [lapamienbHOCTh IJIOCKOCTEN: MapajulesibHbIEe IUIOCKOCTH, CBOKWCTBA
napajuiebHbIX MIockocTel. IIpocreiimme mpocTpaHCTBEHHbIE (DUTYpPHl HA IUIOCKOCTH:
TETPadAp, NapALICIENIHUIIE]T, IOCTPOCHUE CEYEHNN.

[lepneHAUKYIAPHOCTh MPSIMOM M IUIOCKOCTH: TEPIECHAUKYJSPHBIE NPSMBIEB
IIPOCTPAHCTBE, MPSAMBIC MAPAIIIEIBHBIE U MEPIEHINKYJISIPHbIE K IJIOCKOCTH, MPU3HAK
MEPIIEHAUKYJSIPHOCTH MPSIMOM U TUIOCKOCTH, TEOPEMA O MNPSIMOW MNEPIEHIUKYIISPHOU
mIockoctu. OpToroHanpHOE TNPOEKTHpOBaHME. [lepneHAMKYIsAp YW  HAKIOHHBIE:
pPAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM A0 IJIOCKOCTH, IPOCKIUS
buryps Ha IIJIOCKOCTB. IlepnieH UKy ISPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPICHAUKYJISIPHOCTH JIBYX IJIOCKOCTEN. TeopeMa 0 TpEX NepreHANKYIApaX.

Yrabel B IPOCTPAHCTBE: YroJl MEXAY NPSIMOW U IUIOCKOCTHIO, ABYTPAHHBIM YIOJI,
JIMHEWHBIA yTOJ JBYrpaHHOTO yria. TpéxrpaHHblii U MHOrorpaHHbie yribl. CBoiicTBa
IUIOCKUX YTJIOB MHOTOIpaHHOro yria. CBONCTBA IUIOCKMX W JBYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yTJia. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Byl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: N-yrospHas npusma,
npsiMasi ¥ HaKJIOHHas TMpu3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenurnen, npsSAMOYTOJIbHBIN Napajuiesienunes] u ero cpoicta. Kparuaiimue nytu
Ha I[IOBEpPXHOCTM MHOrorpanHuika. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopeMa
[Mugaropa. [Mupamuna: n-yronbpHas nupamujaa, IpaBUIbHAsS U yCE€UEHHAs MUPAMUIIBIL.
CpoiictBa pEébep W OOKOBBIX TpaHed mMpaBwiIbHOW nUpamuabl. [IpaBuiibHBIE
MHOIOIDaHHMKU: MpaBUJIbHAsg IpU3Ma U IIpaBUIbHAs [UpaMuAa, [paBUIIbHAA
TpeyroyibHasi MUpaMUJia U MPaBWIbHBIN TeTpasp, KyO. [IpeacraBieHue o mpaBuiIbHBIX
MHOT'OIPaHHUKAX: OKTadIp, JOACKAYAP U UKOCADIP.

Bobluucienue 31eMEHTOB MHOTOTPAaHHUKOB: pé€Opa, AuaroHanu, yribl. [lmomans
OOKOBOM MOBEPXHOCTU U MOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI, IMIIOIIAlb OCHOBAHUI,
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TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsIMOW Npu3Msbl. [lnomans 60koBOI MOBEPXHOCTH U
MOBEPXHOCTH NPABWJIBHOW MUPAMUJIbL, TEOPEMA O IUIOIIAIA YCEUYEHHOW MUPAMU/IBI.

CummeTpuss B OPOCTPAHCTBE.  OJJIEMEHTBI  CUMMETPUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CUMMETpHsi B  NPaBWJIBHOM  MHOIOTPAHHHUKE: CHUMMETpUS
napajielenuneaa, CUMMETPUS NPABWIBHBIX MPU3M, CHMMETPUS IPaBUIBHOU
MApPaMUJBIL.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[TonsTHS: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, NIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HAMNpaBJICHHBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [I€ICTBHS € BEKTOpaMHU: CJIOXEHHUE W BBIUMTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXKCHHE BEKTOpa Ha umcio. CBoMCTBa
CJI0KeHUs BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha 4ynciio. [TIoOHsATHE KOMIUIIaHApHbIE
BeKTOpHI. [Ipu3Hak komriuianapHoCTH TpEX BekTOpoB. [IpaBuno mnapamenenumnena.
Teopema 0 pa3iioKEHUH BEKTOPA 110 TPEM HEKOMILTAaHAPHBIM BeKkTOpaM. [IpssmMoyrosbHas
cucreMa KoopauHaT B mpoctpanHcTBe. KoopauHatel BekTopa. CBsI3b  MEXAY
KOOpJIMHATAMH BEKTOPa W KOOPJAMHATAMH TOYEK. YTOJ MEXAY BekTopamu. CKaasapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIIACC

Tena Bpamenust

[ToHsATHS: TUIMHAPUYECKAS TOBEPXHOCTh, KOHUYECKAsK TOBEPXHOCTH, ChepruecKas
MOBEPXHOCTh, O0Opa3ylomue TmoBepxHOCcTel. Tena BpalleHUs: MMWIMHAP, KOHYC,
yCeu€HHBIM KOHYC, cdepa, map. BzaumHoe pacmosoxkeHue cdepbl W TUIOCKOCTH,
KacaTeJbHas IIIOCKOCTH K cpepe. M3o0paskeHue Ten BpalleHus Ha II0ckocTh. Pa3BépTka
UIMHApa U Konyca. CumMeTpus cepsl U mapa.

O6bEM. OcHOBHBIE cBOMCTBa 00bEMOB Teil. Teopema 00 00bEME MPSIMOYTOIBHOTO
napaienenuneqa u cieactBus u3 He€. OObEM NPsSMON M HAKJIOHHOW TPHU3MBI,
MUIMHAPA, TUpaMuIbl U KoHyca. O0BEM 11apa 1 mapoBOro CErMeHTa.

KomMOunHanuu Ten BpaiieHusi ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BrimcanHasi B MWJIUHIID,
oInvcaHHas okoJio uuHapa. [lepeceuenne cdepsbl u mapa ¢ miockocThio. Kacanue mapa
U cdepsl WIOCKOCThI0. [oHsATHE MHOTOTpaHHWKA, OMUCAHHOTO OKOJO chephl, chepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIM TEJIO BPAIICHHUS.

[Tmomaaer MOBEPXHOCTU UIUHIPA, KOHYCa, IToIaab chepsl u e€ yacteid. [TogoOue
B npoctpanctBe. OTHOIIEHHE O00BEMOB, TUIOMIAACH MOBEPXHOCTEW MOMOOHBIX (GUTYP.
[IpeobpazoBanne  momobOusi, romMoTeTHs.  PemieHue 3amad Ha  TJIOCKOCTH
C HCTIOJIb30BAHUEM CTEPEOMETPUIECKUX METOIOB.

[TocTpoeHnne cedeHW MHOTOTPAHHWUKOB W TEJI BpAIICHUS: CEUYCHHS IMJIMHIPA
(mapasienbHO U NEPIEHIUKYJIIPHO OCH), CEUeHUsI KOHYca (apajljieIbHO€ OCHOBAHUIO U
MPOXOoJsillee Yepe3 BEpUIMHY), CEUEHUs LIapa, METOJbl MOCTPOCHMS] CEYEHMI: METO]
CJIEIOB, METOJT BHYTPEHHETO MPOSKTUPOBAHUS, METO]T IEPEHOCA CEKYIIEH MITOCKOCTH.
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BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpocTtpancTtBe. Onepauuy Haj BeKTOpamu. BeKTOpHOE yMHOKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOIO YMHOXeHUs. [IpsmoyronpHas cuctema KOOpJIWHAT
B nipocTpancTBe. Koopaunate! BekTopa. Pasnoxxenue Bekropa o 6azucy. KoopaunatHo-
BEKTOPHBIN METOJ IPU PELICHUU T€OMETPUUECKUX 3a/a4.

J{BMKEeHUS B IPOCTPAHCTBE

JBwxenus npoctpancTBa. Otobpaxkenus. /[BimkeHus u paBeHCTBO duryp. O0mme
CBOWMCTBA JBWKCHUWA. BuAbl JNBWKEHWUN: NapaUIeIbHbIA NEPEHOC, LEHTpAJbHAS
CUMMETpHS, 3€pKallbHasi CUMMETpHS, MOBOPOT BOKpyr mpsimoid. I[IpeoOpazoBanus
noaoOust. [Ipsimas u cdepa Ditnepa.

INPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oOydaromuiicss Hay4YuTCs:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATUSMHU CTEPEOMETPHH MPU PEIICHUN
3aJlay ¥ POBEJICHUHU MaTEeMAaTHUYECKUX PACCYKICHUN;

MPUMEHSATh AKCHOMBI CTEPEOMETPUM | CIEACTBUS W3 HHX TMPU PCIICHUU
reOMETPUYECKUX 33714,

KJacCu(UIIMPOBATh B3aUMHOE  PACIIOJIOKEHUE TPSIMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJTHO ONIEPUPOBATH MOHSATHSMHU, CBSI3aHHBIMH C yTJIaMH B MPOCTPAHCTBE:
MEXIY IPSIMBIMUA B IIPOCTPAHCTBE, MEXKTY MPSMOHN U TUIOCKOCTHIO;

CBOOOJTHO ONIEPUPOBATH MOHSATUSMU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIC BUJbI MHOTOTPAHHHMKOB (IIPU3Ma, MUpamMuia,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJIacCU(PUITMPOBATh MHOTOTPAaHHUKH, BEIOMpPAst OCHOBAHUS JTsI KITaCCU(UKAIIHH;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMUA C CEUYCHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHSATH MapajuIeIbHOE, IIEHTPALHOE U OPTOTOHAIBHOE IMPOSKTUPOBAHUE (PUTYD
Ha TUIOCKOCTD, BBITIOJIHATHh H300paxeHus: GUryp Ha TUIOCKOCTH;

CTPOUTh CCUYCHHSI MHOTOTPAHHMKOB PAa3JIMYHBIMH  METOJaMH, BBITTOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY,
cOOKY, CHU3Y;

BBIYUCIISTh TUIOMIAAA TOBEPXHOCTECH MHOTOTPAaHHUKOB (MIpU3Ma, MUpamMuia),
TCOMETPUYCCKUX TEJI C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OTIEPUPOBATH TMOHATUSIMHU: CHMMETPHUS B TMPOCTPAHCTBE, IIEHTP, OCh
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (DUTYPHI;

CBOOOJHO  OMEPUPOBATH  MOHSATHUSMH, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATH JEHCTBUS HAJl BEKTOPaAMHU;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWA W HaXOXIICHUE
TEOMETPUYECKUX  BEIUYMH, TMPUMEHSS HW3BECTHBIE METOJAbl TMPU  PEIICHUU
MaTeMaTHYECKUX 3a/1a4 TIOBBIIIICHHOTO W BHICOKOTO YPOBHSI CIIOKHOCTH;
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OPUMEHSATh  MPOCTEeHIMEe  MNpOrpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

W3BJICKaTh,  MPEOOPa3OBBIBATH u HMHTEPIPETUPOBATH uH()OpMaI00
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpPEACTABICHHYIO Ha 4YepTekax u
pUCYHKaX;

OPUMEHATh TOJIYYCHHbIC 3HAHUS Ha MpPaKTUKE: CpPaBHUBATh M aHAIM3UPOBATH
peanbHble CUTYyalluM, MPUMEHSTh U3YYEHHBIC TMOHSTHS B MPOIECCE MOUCKA PEIICHUs
MaTeMaTu4ecku cHOpMyITUPOBAHHON MTPOOIEMBbI, MOJIETIUPOBATH PEaIbHbIE CUTYaIIMH Ha
S3bIKE TEOMETPUU, HCCIEIOBaTh IOCTPOCHHBIE MOJEIU C  HUCIOJIb30BAaHUEM
Tr€OMETPUYECKUX MOHATUM U TEOpEM, almnapara ajareopbl, peniaTh NPpakTHUECKUE 3aa4uH,
CBSI3aHHBIE C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYNH;

UMETh MPEICTaBICHUS 00 OCHOBHBIX dTalax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
yacTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiiacca o0yyaroniuiics Hay4YuTCs:

CBOOOIHO ONIEPUPOBATH OHATUAMHU, CBSI3aHHBIMH C IIHMJIMHAPUYECKON, KOHUUECKOH
U cpepUUYECKOI TOBEPXHOCTIMH, OOBICHATH CIIOCOOBI MOJTyUEHUS;

OTIepUPOBATH MOHATUSMH, CBI3aHHBIMHU C TEJIAMH BPAILLICHUS: IIMIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBaTh Tena BpalleHus (IWIMHIP, KOHYC, cepa U 1map) u oObACHITH
CHIOCOOBI MOJTYYEHUS TEJ BPALLECHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacojiokeHue chepbl U MI0CKOCTH;

BBIYHCIIATh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TEJI BpalIeHHs, 00bEMBI U
IUIONIA/IM TTOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJl BpALICHHUS, F€OMETPUUYECKHX TEJC
npuMeHeHueM Gpopmyit;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C KOMOMHALIMSAMHU TEJ BpaICHUs
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBIN OKOJIO chephl,
cdepa, BIUCaHHAsI B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUS,

BBIUUCIISATh COOTHOIIEGHUS MEXIYy IUIOMIAAsIMU TOBEPXHOCTEW M 00BEMaMu
IMOJOOHBIX TEN;

n300paxaTh M3ydyaeMble (UTypbI, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKHU U3
PHUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS Tel
BpAaICHUS;

W3BJICKAaTh,  WHTEPHPETUPOBATH 151 npeoOpa3oBLIBATH uH(popMaIuooo
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TPEACTABICHHYIO Ha 4YepTekax U
PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MOHATHUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATD OIEpaIiy HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOP/IUHAT;

pemiaTh T€OMETPUYECKHE 3aJauyd Ha BBIUMCIEHUE YIJIOB MEXKIY HIPSIMBIMH U
IJIOCKOCTSIMHM, BBIYHMCIIEHUE PACCTOSIHMM OT TOYKM 1O IUIOCKOCTH, B LIE€JIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/a MPU PEIICHHH;
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CBOOOJ/IHO OTEPUPOBATH MOHATHUSIMHU, CBSI3AaHHBIMHU C JBJKCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJTHATh H300paXEHUSI MHOTOTPAHHUKOM M TEJI BpaIlleHUs TIPH MapaiIeIbHOM
MEPEHOCE, [EHTPATbHON CUMMETPHUH, 3€PKATbHOM CUMMETPHUH, IIPU MTOBOPOTE BOKPYT
PSIMOMA, peoOpa30BaHMS TIOI00MS;

CTPOUTHh CEYEHUSI MHOIOTPAHHUKOB W TEJI BpalICHMS: CEUCHUSA MWIMHIpa
(mapayieTbHO M MEPIEHIUKYJIIPHO OCH), CEYSHHUS KOHYca (MapajieIbHOE OCHOBAHHUIO U
MIPOXOJIAIIEe Yepe3 BEPILINHY ), CEUCHHUS I1apa;

HCII0JIb30BaTh METO/Ibl MIOCTPOCHUSI CEUEHU: METO/I CIIe/I0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHMS, METOJ IEPEHOCA CEKYILEU MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHHUS;

IPUMEHSTh TeOMeTpuueckue (HaKThl JJIsS PEIICHUS CTEPEOMETPUYCCKHX 3ajad,
MPEIOJaraloMXx HECKOJIbKO I1aroB PEIICHUs, €CJIU YCIOBUS NPUMEHEHUS 3aJIaHbIB
SBHOM U HEABHOU (opme;

peliaTh 3aJa4d Ha J0Ka3aTelIbCTBO MAaTEeMaTUYECKUX OTHOIIEHWW W HaXOXKICHUE
reOMETPUYECKUX BEJINYUUH;

MPUMEHATH MPOTrPpaMMHBIE CPEACTBA U JEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
MIpY PEIICHUN CTEPEOMETPUUECKUX 3a/aY;

MPUMEHATH TOJIyYEHHBbIC 3HAHMS Ha TPAKTHUKE: CpaBHUBATh, aHAJIM3UPOBATH U
OIICHUBATh PEAIbHBIC CUTYAIIMU, TPUMEHATh U3YUYEHHbIE TTOHSATHUSI, TEOPEMbI, CBOMCTBA
B IIPOIlECCE€ TOMCKAa pENIeHUsS MaTeMaTHYeCKh C(HOpMyIupOBaHHON MPOOJIEMBI,
MOJICJIUPOBAaTh pEAJbHBIE CUTYyallUH HA SI3bIKE T€OMETPUM, UCCIIENOBATH MOCTPOCHHBIC
MOJIEIM C HUCTOJIb30BAHUEM T€OMETPUUYECKUX TMOHSITHUH M TeopeM, armapara aireopsl,
pelaTh NPakKTUYECKUE 3aa4M, CBSI3aHHBIE C HAXO0XKIECHUEM Ie€OMETPUUECKUX BEITUYNH;

UMETh MPEJICTABICHUS 00 OCHOBHBIX dTallax pPa3BUTHS I€OMETPUU KaK COCTAaBHOM
yacTu (pyHIaMeHTa pa3BUTHUS TEXHOJIOTHUH.
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10 KJIACC
Hassanne KommuecTBo OCHOBHBIE BUBI JIEITEIHHOCTA
OcHOBHOE cofiep)KaHUE
pazzena (TeMbl) Kypca 4acoB y4ammxcst
BreneHue B crepeoMeTpuio 23 OcCHOBHBIE TPOCTPAHCTBEHHBIC OnpenensiTh MI0CKOCTh KaK GUrypy,

burypsi.
[TonsiTHA cTEepeOMETpUH: TOUKA,

npsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300paKeHUs

Ha PUCYHKE TUIOCKOCTH, MapaJlIeIbHBIX
OpSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka.

[lonsTus: nepecekaromuecs MmIoCKOCTH,
nepeceKarouecs mpsiMasi U TNIOCKOCTb;
HOJIyTIPOCTPAHCTBO.

MHoTrOorpaHHUKY, H300paKeHue
POCTEHIIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIIECTBYIOITNX 00BEKTOB.
AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE
CJIEJICTBUS U3 HUX.

CriocoOpbl 3a1aHus IPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHuUs MPSAMBIX U TUIOCKOCTEH.
Ceuenus. M3o00paxeHre ceueHUit

B KOTOPOU BBIMOJIHAETCS TUIAHUMETPHS.
Jlenath NpOCTENIINE JIOTUYECKUE
BBIBO/IbI U3 aKCUOMATUKH TJIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATBHBIX
00BEKTOB, HcaIU3aIEH KOTOPBIX
SIBJISIFOTCS] aKCOMBI TE€OMETPUH.
N3yuarh, NpUMEHSATh NPUHIIUIIBI
MMOCTPOCHUS CEUCHUM.

Hcnonp30BaTh 17151 TOCTPOCHUS
CEUEHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO MPOESKTUPOBAHUS, METOJ]
MIEPEHOCA CEKYIIEN ITIOCKOCTH.
Pemiats crepeoMeTpuyuecKue 3a1auu:
Ha oMnpeJeeHNe BUAa CEUCHUS U
Hax0JICHUE €ro IJIOIIAIHN.
AKTyanu3upoBath (PakThl U METOIbI
MJIAHUMETPUH, PEJIEBAaHTHBIC TEME,
MPOBOAUTH aHAJIOTHH.

Hcnonb30BaTh Mpu pelICHUH 3374
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nupamMubl, Kyoa v IpU3Mbl, KOTOPbIE
MIPOXOJAT yepe3 ux peopa.
N3o0paskenre nepecevyeHus
MOJIyYEHHBIX IJIOCKOCTEH.
PackpaiivBanue mocTpOEHHBIX CEUCHHI
Pa3HBIMU LIBETAMH.

Meron cnefoB i1 HOCTPOECHUS
ceueHnid. CBOMCTBA NEPECECUECHUN
MpSMBIX U TI0cKOCTer. [locTpoenue
CEYEHUH B MUpaMue, Kyoe 1o Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh IAroB
OCTPOEHHUS.

[ToBTOpEHNE TUIAHUMETPUMU.

TeopeMa 0 MpoONOpUHOHATBHBIX
otpeskax. [logoOue TpeyroasHUKOB.
Teopema Menenast. Pacuérsl

B CEUECHMSIX HA BBIHOCHBIX YEPTEkKAX.
Uctopus pa3BuTus miiaHUMETPUH

U CTEPEOMETPUU

CJIeIyIOIME MIIaHUMETpUYecKre haKkThl
Y METOJBI:

Teopembr Pasieca u

O MPONOPLIMOHAIBHBIX OTPE3KAX.
ANTOpUTM JI€JIEHUS OTPE3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOCApEHHBIN TPEYTOJIbHHUK.
PaBHOCTOPOHHUI TPEYTOJIBHUK.
[IpssMOYTOJIBHBIN TPEYTOJIbHUK.
CBONCTBO CcpeHEeN JIMHUU
TpeyrojibHuKa. CBOMCTBO OMCCEKTPUCHI
yria TpeyrojibHuka. CBONCTBO MeJIMaH
TPEYTrOJIbHUKA.

[Ipu3Haku no100usl TPEYTOIBHUKOB.
[TonyuaTs npencraBienus oo
OCHOBHBIX ATaIlax pa3BUTHUS TEOMETPUH
KaK COCTaBHOM yacTu ¢pyHIaMEeHTa
Pa3BUTHS TEXHOJIOTUI

BzanmHoe pacrnosioxxenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxkeHue npsaMbIX

B pocTpancTBe. CKpenBaromuecs
npsaMsble. [Ipu3Haky ckpemumBarommxcs
IPSMBIX.

[TapannenbHble npsiMble

KinaccudunmpoBaTs B3auMHOE
PaCIIOJIOKEHHUE TPSIMBIX

B IPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMU U TIPUBOJISI TPUMEPHI
W3 peabHOU KU3HMU.
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B IIpOCTpaHCTBE. Teopema

0 CyLIECTBOBAHUU U €IMHCTBEHHOCTH
NpAMOM MapaJICIbHON JaHHOU
MPSIMOU, MTPOXOIAILEH YEPES TOUKY
IIPOCTPAHCTBA U HE JIeKalIen

Ha JJAaHHOU IPSIMOU.

JlemMMa 0 nepeceyeHnHt apaieabHbIX
MPSIMBIX ITOCKOCTHIO. [IapaiensHOCTD
TpEX NpsAMBIX. Teopema o TpEx
MapaJuIeIbHBIX MTPSMBIX.

TeopeMa 0 CKpEeIMBAOIINUXCS TPSMBIX.
[TapannenbHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOKCTBA MMAPAIIIETBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX QUTYp B apaIeIbHON
IIPOEKLINH.

[lenTpanpHas mpOEKLUSI.

VYrois ¢ COHanpaBIEHHBIMU CTOPOHAMM.
Yros MeXay NpsIMbIMHU.

3aaun Ha JOKA3aTEILCTBO U
UCCIIEJOBAHNE, CBSI3AHHBIC

C pacmoJIOKEHUEM MPAMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOPEMY

O CYLIECTBOBAaHUU U €IMHCTBEHHOCTHU
rapajuieIbHON MPSIMOU, ITPOXOAAIIECH
Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)KaIeH Ha IPYror MPsIMOU; JIEMMY

0 TIEPECEUCHUU TNIOCKOCTHU JIBYMSI
MAPAJUICITBHBIMU MPSAMBIMU; TEOPEMY

0 TPEX MAPAIUICIIBHBIX MPSIMBIX.
JIoKa3pIBaTh NMIPU3HAK
CKPEIIMBAIOIINXCS MPSIMBIX, TEOPEMY
O CKPEIIUBAOIIUXCS MPSIMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABICHHBIMUA CTOPOHAMM.
OOBSCHSTH, UYTO Ha3bIBACTCS
MapajuieNIbHbIM U [IEHTPaTbHBIM
[IPOCKTUPOBAHUEM U KaK BBITIOJIHSIETCSA
MPOEKTUPOBaHUE (HUTYP HA TIOCKOCTh.
Jloka3pIBaTh CBOMCTBA MapajlIeIbHOTO
MIPOEKTUPOBAHMUSL.

N3o00pakats B mapaienbHON
MPOEKIMU PA3HBIE TEOMETPUUECKUE
¢burypsl.

Pewats crepeoMeTpuueckue 3agadn
Ha JI0Ka3aTeIbCTBO U UCCIIEIOBAHNUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX
B IIPOCTPAHCTBE.
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[IpoBoUTh MOKa3aTeIbHbBIE
pacCyXKJIeHUs MPU PEIICHUN
r€OMETPUYECKUX 3a/1a4, CBS3aHHBIX
CO B3aMMHBIM PACIOJIOKECHUEM
MPSMBIX B IPOCTPAHCTRBE.
CpaBHHBaTh, AHAIM3UPOBATH U
OILICHUBATh YTBEPKIICHUS C I[EITbIO
BBISIBJICHUS JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MoaenupoBaTh peaabHbIC CUTYalNH,
CBSI3aHHBIE CO B3AUMHBIM
PaCIOJIOKEHUEM MPSMBIX

B IIPOCTPAHCTBE, Ha S3BIKE TEOMETPHH.
HccnenoBath MOCTPOCHHBIE MOIETN
C UCIIOJIb30BaHNEM T€OMETPUIECKIX
MOHSATUH U TEOPEM, amnmnapara aareopsl,
IU(PPOBBIX PECYPCOB.

[TomyyaTs nipeacTaBiacHue

O IIEHTPAIBHOM MTPOCKTUPOBAHUH

1 00 ucropun paboT MO TEOPHUH
MePCIICKTUBBI

[TapanneabHOCTh MPSIMBIX
U TJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamieabHOCTh NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH MPSIMOU U
mockocty. CBOMCTBA MapallIeIbHOCTH

Knaccudummpoats B3auMHOE
PACIIOJIOKEHUE TIPSIMOU U TNIOCKOCTH
B IPOCTPAHCTBE, PUBOIS
COOTBETCTBYIOLIME IIPUMEPBI
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HpﬂMOﬁ U IIJIOCKOCTH.
FGOMeTpI/I‘-IGCKI/IC 3aJa4n

Ha BbIYMCJICHHUEC U JOKA3aTCIbCTBO,
CBA3aHHBIC C ITapaJIJICIIbHOCTBIO

NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

ITocTpoeHune cedeHus, NpOXOAALIErO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
MAPAIUIEITBHOTO APYTOX MPSIMOM.
Pacuér ornomienuii. [lapamnensuas
IPOEKIUS, IPUMEHEHUE

JUTSI IOCTPOEHUS CeYeHUH Kyoa

U Tapajuielienunesa.

CaoicTBa napasuiesenuneaa u npu3Mal.

[TapamnensHble mockocTH. IlprusHaku
MapaJyICIbHOCTH ABYX IIJIOCKOCTEM.
Teopema 0 mapasuieIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, HE
MIPUHAJIEKAITY0 JaHHOU MUIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiicTBa napauieNbHbIX MIOCKOCTEH:
0 MapaJyIeIbHOCTH MPSIMBIX
IepecevyeHrs NPU NEPECEUCHUN JIBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 oTpe3kax napaiebHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKAY NapaJICIbHBIMU

U3 pEAbHOM KU3HH.
@opMyIIMpOBATh ONPEIAECIICHUE
MapajuliesIbHbIX NPSIMOM U INTIOCKOCTH.
JIoka3pIBaTh MPU3HAK

0 MMapaJUIENBHOCTH IPSIMON U
IIJIOCKOCTH; CBOWCTBA MAPAJIIIEIbHOCTH
MPSIMOU U TUIOCKOCTH.

Pewiats crepeoMeTpudecKkue 3a1aun
BBIYMCJIEHUS U TI0KA3aTEIbCTBO,
CBSI3aHHBIE C [1APAIIICIIBHOCTBIO
IIPSAAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Pewars npakrtryeckue 3a1adu

Ha IIOCTPOCHUE CEUEHUN Ha YEepTE)KaAX
TETpa’pa U NapajuIeIeInIea.
Pewrars crepeoMeTpuueckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHU
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKICHUS

IIPU PELICHUU T€OMETPUUYECKUX 3a/1a4
CBSI3aHHBIX C APAJUIEIbHOCTHIO
IJIOCKOCTEH.

CpaBHUBATh U aHAJM3UPOBATH
peanbHbIE CUTYyalluu, CB3aHHBIE

C NMapaJJIEIbHOCTBIO NPSIMOU U
IIJIOCKOCTHU B MPOCTPAHCTBE;
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IIJIOCKOCTAMHU, O IICPECCCUCHUU HpﬁIMOI?I
C AByMs HapalJICIIbHBIMHA TINIOCKOCTAMUA

MOACIUPOBATH PCAJIBHBIC CUTYalluU,
CBA3AaHHBIC C TAPaAJIJICIIbHOCTBIO
Hp)IMOI?I H IINIOCKOCTH B IIPOCTPAHCTBC,
Ha SA3bIKC T'COMCTPUHN

[lepneHANKYISIPHOCTH
MPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema ITudaropa

Ha IUIOCKOCTU, TPUTOHOMETPUS
IIPSIMOYTOJIHOT'O TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuienienumnena. Beraucinenue ajimH
OTPE3KOB B KyO€ U MPSIMOYTOJILHOM
napajuieernumnese.
[leprieHIMKYISAPHOCTH NPSIMOM U
110CKOCTH. [Ipr3Hak
NEePHEHIUKYJIIPHOCTH MPSMON 1
IJIOCKOCTHU. Teopema 0 CylecTBOBaHUH
Y €IMHCTBEHHOCTH MPSIMOM,
IIPOXOSIIEN YEPE3 TOUKY
MPOCTPAHCTBA U MEPIICHANKYISPHOM
K IVIOCKOCTHU. [1nockocT u
NEPIEHIUKYJIIPHBIE UM MpsAMast

B MHOTOTpaHHUKAaX.
[TepnienauKyIsip U HAKJIOHHAS.
[TocTpoenue nepnenauKyspa

Y3 TOYKH HA IPSIMYIO.

Teopema 0 TpEX MEPNEHINKYJIIAPAX
(npsimast u oOpaTHas).

AKTyanu3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
PopMyIUpPOBATH OIIPEACIICHHUS:
MEPIEHIUKYJISIPHBIX MPSIMBIX

B IIPOCTPAHCTBE; ONPEACICHUE MTPAMOI,
MEPIEHAUKYJISIPHON K MIIOCKOCTH.
Jloka3bIBaTh: JIEMMY

0 MEPIECHANKYIISIPHOCTH JABYX
MapasuieNIbHBIX MPSAMBIX K TPEThEU
MPSAMOM; TEOPEMBI O CBSI3U MEXKITY
MAPAJIICITBHOCTBHIO IIPSAMBIX U UX
MEPIIEHAUKYJISIPHOCTHIO K INIOCKOCTH.
JIoKa3pIBaTh: TEOPEMY, BBIPAKAIOLLY IO
MPU3HAK NEPIECHINKYISIPHOCTH MPSIMOMN
U TJIOCKOCTH; TEOPEMY

O CYIIECTBOBAHUM U €IUHCTBEHHOCTHU
MPAMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY Y NEPIEHAUKYIJISIPHON K TAHHOMU
IJIOCKOCTH.

N300pakaTh B3aMMHO
MEPIEHAUKYJIISIPHBIE PAMYIO
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VYT0J1 MeXy CKpPEeIUBAOIIUMUCS
pssMbIMU. [1OMCK NepreH IMKy IS PHBIX
MPSIMBIX C TIOMOILBIO
MIEPIIECHIUKYJISIPHBIX TIJIOCKOCTEN
OpTOroHasIbHOE NPOEKTUPOBAHNE.
[TocTpoeHue ceyenuii Kkyda, MpU3MBl,
IIPaBUJIBHOW NMUPAMUJIBI C IIOMOLIBIO
OPTOrOHAJILHOMN IIPOEKLIHUH.
CummMmeTpus B IpOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. ITnockocTu
CUMMETPHUM B MHOTOTPaHHUKAX.
IIpu3Hak nepnesAuKyIspHOCTH
PSAMOM M TUIOCKOCTH KaK CIJIEICTBUE
cummeTpuu. 1IpaBuiibHbIE
MHOT'OTPaHHUKHU

Pacuér paccrosgauii OT TOUKH

710 TIIOCKOCTH. CrIOCOOBI OITyCTUTh
NIEPIECHANKYJIAPBI: CHMMETPHS, CIIBUT
TOYKHU 110 NapajuieJIbHOMN MPSAMOM.
Casur 1o HenapaaeabHOU MPSIMOH,
U3MEHEHUE PACCTOSIHUN

Y TUIOCKOCTb.
DopMyJIMPOBATH CBOKMCTBO
MIEPIICHIUKYJISIPA IO OTHOIIEHUIO

K IJIOCKOCTH.

[Tony4yars npecTaBieHUE O 3HAYCHUH
NEepHEeHANKYJIIpa AJIs APYTUX obnacTeu
Hayku ((u3HKa, YHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peaJbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
JIoKa3bIBaTh yTBEPKICHHUSI, CBSI3aHHbIE
C IMMPOEKIMEN NPSIMOU Ha TIIIOCKOCTb,
HETIEPIICHIUKYJISIPHYIO K 3TOM ITPAMOM.
Jloka3bIBaTh TEOpEMY O TPEX
MIEPIICHIUKYJISIPAX U TEOPEMY
00paTHYIO TeOpeMe O TPEX
NEPIEHANKYJIApaX.

[TosmyyaTs nipeacTaBiacHue

00 OPTOTOHATBHOM MTPOCKTUPOBAHHH.
Jloxa3bIBaTh TEOPEMY O MPOEKLUH
TOYKHU Ha NPSIMYIO.

Pewmars crepeomerpudeckue 3anadn,
CBSI3aHHBIE C IEPIIEHANKYJIIPHOCTBIO
MPSAMOM U IIOCKOCTH.

Pewars npukinanneie 3agauu,
CBSI3aHHBIE C HAX0XKICHUEM
r€OMETPUYECKHUX BEJINYHUH.
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Pemate crepeomeTpuyecKue 3a1auu,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HAaXO0XKJCHUEM PACCTOSIHUM,
ITOCTPOECHUEM MTPOEKIIMHM.

CpaBHUBATh U aHATU3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIACHUU.
AHanmM3upoBaTh U MOACIUPOBATH

HAa 3bIKE TEOMETPUU PEAIbHBIC
CUTYyalllH, CBI3aHHBIC

C IEPIEHIUKYJIAPHOCTHIO IPSIMOU U
IIJIOCKOCTH; UCCIIE0BATh ITIOCTPOCHHBIE
MOJIEJIH, B TOM YHCIIE U

C UCIOJIb30BaHUEM armapara anreopbl

VYTbl U pacCTOSAHUSA

16

IToBTOpEHHUE: Yyroa Mex 1y NpsAMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TEOpEMa KOCHHYCOB.

[ToBTOpEHHUE: yron Mexay
CKPEILHBAOIIUMUCS ITPAMBIMU

B IIPOCTPAHCTBE. | eomeTpruueckue
METO/bl BBIYUCIICHUS YTJa MEXIY
IIPSIMBIMM B MHOTOTPaHHUKAX.

AKTyanu3upoBaTh (PaKThl U METOBI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
DopMyIUpPOBATH OIIPEACICHUE
JIBYTPAHHOTO YTIJa.

JIoKa3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJIOB IBYTPAHHOTO YTIJIA.
KinaccudgunmpoBaTh AByTpaHHBIC YIIIbI
B 3aBUCUMOCTH OT HX I'PaAyCHON MEpHL.
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JIByrpanHsiil yroia. CBOMCTBO
JIMHEWHBIX YTJIOB IBYTPAHHOTO YyTJIa.
[leprieHAMKYASIPHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO NEPHEHAUKYIISIPHBIX
mrockocren. [Ipusnak
MEPIEHAUKYISIPHOCTHU TIOCKOCTEN;
TE€O-peMa O IPSMOU NEPECEUCHUS JBYX
IJTIOCKOCTEN MEPHEHIUKYISPHBIX
TPETHEH IIOCKOCTH.

[IpsAMOYTONBHBIN TapalIeeINIeN;
KyO; U3MepeHusi, CBOMCTBA
MPSMOYTOJIBHOTO MapaJIJIEIEIUIIE A,
Teopema 0 nuaroHaay NpsIMOYrOJIbLHOTO
napajuyIeeIuInea u CIIeICTBUE U3 HEE.
CrepeoMeTpuueCKHUE U IPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PaCIIOJI0KEHUEM MPSMBIX U IITIOCKOCTH.
[ToBTOpEHNE: CKPEIIMBAKOIIAECS
npsiMble, apaJUIeIbHbIE IIOCKOCTH

B CTaH/IAPTHHIX MHOTOIpaHHUKAX.
[Tapa nmapanienbHbIX IIOCKOCTEH

Ha CKPEIIUBAOIINXCS MPSIMBIX,
PaCCTOSTHUE MEXKTY
CKPEIIHUBAIOIIUMUCS MPSAMBIMU

B IIPOCTHIX CUTYaLIUSIX.

Onyckanue nepnesauKyaspos,

@opMyIMPOBATH ONIPEACICHUE B3AUMHO
NEPHEHANKYJIPHBIX MIJIOCKOCTEH.
JIoka3pIBaTh TEOPEMY O IPU3ZHAKE
MEPIICHIUKYJISIPHOCTH JIBYX
IIJIOCKOCTEN.

DopMyIHpPOBATH CIEICTBUE

(U3 mpU3HAKA) O MEPHEHANKYISIPHOCTH
IJIOCKOCTH, KOTOpasi MEPIEHAUKYJIIpHA
[IPSAMOM, IO KOTOPOM NIEPECEKAKOTCS BE
MJIOCKOCTH, 3TU MIOCKOCTSM.
JIoKa3bIBaTh yTBEPKICHHUS O €TI0
CBOMCTBAaX; TEOPEMY U CIIEICTBUE

U3 HE€ 0 JUaroHaJsAX MpsIMOYTOJIBHOTO
napajuie’enunesaa.

Pemate cTepeomeTpudeckre 3a1auu,
CBSA3aHHBIE C MEPIEHIUKYISIPHOCTD
NPSAMBIX U IJIOCKOCTEN, UCITONb3YS
IJIaHUMETPpUUYECKUE PaKThl U METOBI.
[IpoBOIUTH TOTUYECKU KOPPEKTHHIE
J0Ka3aTeJIbHbIE PacCyXICHUS pU
pELIeHNH TeOMEeTPUUECKUX 3a/1ad,
CBSA3aHHBIX C IEPIEHANKYISIPHOCTHIO
IIJIOCKOCTEHN.

AHanu3upoBaTh U MOACIUPOBATH

Ha S13bIKE T€OMETPUH PeaTbHbIC
CUTyalluH, CBSI3aHHBIC
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BBIYMCJIEHUE PACCTOSIHUN OT TOYKH
JI0 TOYKU; NPSIMOU; TNIOCKOCTH.
Brrunciienue paccTossTHUN MEXKITY
CKPEIIHUBAIOIINMUCS MPSIMbIMU

C MMOMOILBIO NEPHEHANKYIAPHOIN
TTIOCKOCTH.

TpéxrpaHHbIi yroJj, HEpaBEHCTBA
IJ1s1 TPEXTPAHHBIX YTJIOB.

Teopema IMudaropa, Teopemsr
KOCUHYCOB U CUHYCOB

JUIS1 TPEXTPAHHOTO yTriia. JJIE€MEHTBI
chepuueckoit TeOMETPHH:
reoJe3M4YEeCKue JUHUM Ha 3eMJie

C MIEPIIEHAUKYISIPHOCTBIO MPSMBIX U
IIJIOCKOCTEHN.

HccnenoBaTh MOCTPOSHHBIE MOJIEIH,
B TOM YHCJIE ¥ C UCTIOIb30BaHUEM
amnmapara anreOpsbl.

Pemrats npukiagHbie 3a1a4H,
CBSI3aHHBIC C HAXOXKICHHEM
TeOMETPUYCCKUX BEITMYUH

MHOrorpaHHuKH

CucreMaTu3anus 3HAHUM:
MHOrorpaHHuK U €ro 3JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Ipusma. IIpsimMast u HaKIOHHAs
npu3Msbl. [IpaBunbHas nmpusma.
[Ipsimont mapaiutenenumnen,

IPsIMOYTOJIbHBIN Mapauiesaenunen, Kyo.

Brinmykisie MHOrOrpanHuku. Teopema
Oiinepa. [IpaBunbHbIE U
MOJIYIIPABUJIbHBIE MHOTOIPAHHUKH

PabGorath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEYaHUs,
KOMMEHTapHHU.

AHanM3UpOBaTh PEIICHNE 3a0a4H.
Pucosars BbIITyKIJIbIE MHOTOTPAaHHUKH
C 3aJITaHHBIMH CBOMCTBAMU;
BOCCTAHABJIMBAThL OOIIUN BU
BBIIMTYKJIOTO MHOTOI'PaHHHUKA 110 IByM
€ro MPOCKIHSIM.

Jloka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOTPaHHHKA.

PuicoBaTh BBIITyKJIbIE MHOTOTPAaHHUKH
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C pa3HOM PHJIEPOBOM XapPaAKTEPUCTUKOM;
HCCJIEI0BATh BO3MOXKHOCTH MOJYYEHHUS
pe3yibTaTa IIpu BapbUPOBAHUY JAHHBIX.
JIoKa3pIBaTh CBOMCTBA MPABHIIBHBIX
MHOTOrpaHHHUKOB. [lmaHupoBath
IIOCTPOEHUE NTPABUIIBHBIX
MHOTOTPAaHHHMKOB Ha MTOBEPXHOCTIX
OPYTUX MPABUIIbHBIX MHOTOIPAHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonsaTHE BEKTOpA HA TIOCKOCTH

U B POCTPAHCTBE.

CymMmMma 1 pa3HOCTb BEKTOPOB, PABUIIO
napajuiesiennunea, YMHOXKEHHUE BEKTOpa
Ha YKUCJI0, Pa3JIOKEHHUE BEKTOpa

1o 0a3ucy Tpéx BEKTOPOB, HE JIEHKAITUX
B OTHOU IIJIOCKOCTH.

CkansipHoe TpOU3BEICHUE,
BBIYUCJICHUE yTJIa MEXKy BEKTOpamMu

B IIPOCTPAHCTBE.

[Ipocreiiue 3a1aun ¢ BEKTOpamMu

AKTyanu3upoBaTh (GaKThl U METOJIbI
TJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP

HA IUIOCKOCTH Y B POCTPAHCTBE;
KOMILJITAaHApHBIE BEKTOPHI. [[prBOANTH
pUMepbl GU3NIECKUX BEKTOPHBIX
BEJIMYUMH.

OcBauBaTh NMpaBUJia BHIOJIHEHUS
JIIEUCTBUU CIIOKEHHUS U BEIYUTAHUS
BEKTOPOB, YMHOXKEHHUS BEKTOpa

Ha YUCJIO.

Jloka3pIBaTh MpU3HAK KOMITJIAHAPHOCTH
TPEX BEKTOPOB.

JIoka3pIBaTh TEOPEMY O PA3JI0KEHUN
J000T0 BEKTOpA MO TPEM JTAHHBIM
HEKOMIUIAHAPHBIM BEKTOpaM
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IToBTOpeHue, 0600IIEHNE
M CUCTEMAaTH3alns 3HAHUHU

O0o61arornee MTOBTOPEHUE MOHITUH
U METOJIOB Kypca reOMETPUH

10 kmacca, cucreMaTH3alys 3HAHUH.
Hctopus pa3BuTHs cTepeoMeTpun KaKk
HAyKU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

Pemiats crepeomeTpuueckue 3agauu
HAa JI0KA3aTeIbCTBO MATEMATUYECKUX
OTHOIICHUN, HAXOXKICHNE
reOMETPUYECKUX BETHYUH (IJINH,
YTJIOB, TUIOIIAACH, 00HEMOB).
Hcnonp30Bath Mpu pelieHnn
CTEpPEOMETPUUECKHUX 3a]1a4
TUTAHUMETPUYECKUE (PaKTHl K METOJIBI.
[TpoBOIUTH TOTHYECKH KOPPEKTHBIE
JOKa3aTeIbHbIe PacCyKICHUS

MIPH PEIICHUU CTEPEOMETPHUIECKHIX U
TUTAHUMETPUYECKUX 3a/1ad.
CpaBHUBATH M AaHATTU3UPOBATH
peanbHble CUTYalluu U BBISBIISTD
BO3MOYKHOCTbB €€ MOACIUPOBAHUS HA
S3BIKE TEOMETPHH.

MozenupoBaTh peaslbHYI0 CUTYaIUIO
Ha SI3bIKE TEOMETPUU U HCCIIEA0BAThH
MOCTPOCHHBIE MOJIENIU, B TOM YHCIIE U
C MICTIOJIb30BaHUEM arllapara ajareOpsi.
Hcnonb30BaTh KOMITBIOTEPHBIC
MPOTPaMMEI MIPH PEIICHUH 3a/1a.
[Tosrydats mpeacTaBIeHNE O TEOMETPUHN
KaK 0 pa3BUBAIOIICICS HAayKe,
HCCIIENAYIOLEN OKPYKarOIIUN MUD,
CBSI3aHHOM C peatbHbIMU O0BEKTaMH,
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IIOMOTaIOIEH PEIIUTh pEeaJIbHbIE
KU3HEHHBIE CUTyalluy O POJIU
CTEPEOMETPUU B Pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHM.
CpaBHUBATh U aHATU3UPOBATH
YTBEPKIACHUS C HEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIACHUU.

Hcnonb3oBaTh HU(POBBIE PECYPCHI

I/ICCJ'ICIIOBaTB IIOCTPOCHHBLIC MOJCIIN.

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102
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11 KJIACC
Haszsanue Komnuectso OcHOBHBIE BU/IBI J€ATEIBHOCTH
OcHOBHOE co/iepKaHue
paszzena (TeMbl) Kypca 4acoB yydalmxcs
AHanuTH4ecKasi reOMeTpuUs 15 [IoBTOpEHNE: KOOPANHATHI BEKTOPA AKTyanu3upoBath (PaKThl U METOABI

Ha MJIOCKOCTHU U B IPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYMCJICHUE YTJIa MEXK]y BEKTOpAMHU
B IIPOCTPAHCTBE. Y PaBHEHUE NIPSIMOM,
MIPOXOSIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
BekTopnoe npoussenenue. JInneiinpie
HEPABEHCTBA, JUHEWHOE
pOrpaMMHPOBAHUE.

AHaIUTAYECKUE METOJIbI PacyéTa
yIJla MEXK]ly IPSIMBIMHU U TJIOCKOCTSIMH
B MHOTOrpanuukax. ®opmyiia
pacCTOSIHUS OT TOYKH J0 MJIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue paccTosaHuii OT TOYKH
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
npaMu/ie

IIJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

CBOIUTH NEUCTBUS C BEKTOPaMHU

K aHAJIOTUYHBIM JICUCTBUSAM C UX
KOOpJIMHATaAMH.

BcnomHUTE onipeenieHue CKaasipHOTO
YMHOXEHUSA U €ro CBOMCTBA.
BbryncisaTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOKEHUS IJIMHBI BEKTOPOB, YTJIbI
M€Ky HUMHU, YCTAHABIIUBATh
MEPIEHINKYJISIPHOCTh BEKTOPOB.
BpI1BOAUTH YpaBHEHHUE MIIOCKOCTH U
dbopmyIly pacCTOSIHUSI OT TOUKHU

JI0 TIJTOCKOCTH.

Pemiate 3agauu, coueras
KOOPJIMHATHBIA U BEKTOPHBIA METO/IBI.
[IpoBOIUTH TOTUYECKH KOPPEKTHBIE
JIOKAQ3aTEeIbHBIC PACCYKICHUS

MIpY PEHICHUU T€OMETPUUYECKUX 3a]1a4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJIWHATHOTI'O METO/A.
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AHanM3MpoBaTh U MOJICIIUPOBATH
Ha SI3bIKE TEOMETPUU peaIbHbIC
CUTYaIlNH, CBSI3aHHbIE BEKTOPAMHU U
KOOpJIMHATaAMHU.

HccnenoBats mOCTPOCHHBIE MOJAEINH,
B TOM YHUCJIE U C UCIIOJIb30BAHUEM
armapara anreopsbl.

Hcnonb3oBaTh KOMIBIOTEPHBIE
IPOTrPaMMBI.

3HaAKOMUTHCS C UICTOPUEH pa3BUTHUSA
MaTeMaTHKH

[ToBTOpEHue, 006001IeHNE
M CHCTeMAaTHu3alus 3HAaHUMN

15

CedeHunss MHOTOTPaHHUKOB:
CTaHJAapPTHBIE MHOTOTPAaHHUKH, METOJ
CJIEIOB, CTaHAAPTHBIE IUIOCKOCTH,
[IEPECEUYECHHUs NPSMBIX U INIOCKOCTEM.
[TapannensHble NPAMBIE U TVIOCKOCTH:
IapajuIesIbHbIE CEUYECHHUs], PACUET
OTHOLLIEHUH, YTIIbl MEXIY
CKPEILUBAIOIIAMHUCS MPSMBIMH.
IleprieH MKy IsIpHBIE NIPSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE NAPHI
NEPIEHANKYJIPHBIX INIOCKOCTEN U
PSAMBIX, CHAMMETPHH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
NEPIECHANKYJIAPaX, BBIYUCICHUS JUIMH

CtpouTs ceueHusl.

Pemate crepeomerpruueckue 3a1aun
Ha JJOKA3aTeJIbCTBO MATEMATHYECKUX
OTHOIIICHUM, HAX0XKJICHHUE
T€OMETPUUYECKUX BETUYHH (JJTHH,
YTJIOB, IUIOMIaAei, 00ObEMOB).
Hcnonw30BaTh npu pelieHun
CTEPEOMETPUYECKUX 3a/1a4
MJIaHUMETpUudeckue GakThl U METOIBI.
[TpoBOIUTH TOTUYECKU KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYKICHUS

IIPY PELIEHUH CTEPEOMETPUUECKHUX
3aaad.

CpaBHUBATh ¥ aHAIU3UPOBATH
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B MHOTOTPaHHHKAX.
[ToBTOpEeHue: miomanu
MHOT'OYTOJIbHUKOB, (POPMYJIBI

JUTS TUTOIAZIEH, COOOpakeHUs
og00us.

[Tmomaau ceueHnit MHOTOTrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaKeHUsI O100us

peabHbIe CUTYaIlUU U BBISBIISATH
BO3MOYKHOCTh €€ MOJIETUPOBAHUS

Ha SI3bIKE TECOMETPUHU.

MopenupoBaTh peaibHyIO0 CUTYaIUIO
Ha S13bIKE TEOMETPUU U UCCIEI0BAThH
MOCTPOCHHBIE MOJIENIU, B TOM YHUCJIE U

C UCIIOJIb30BAHUCM allllapaTa aﬂre6pbl.

Hcnonn3oBath KOMIIBIOTCPHBIC
IIporpaMMmel IIpH PCIICHUH 3aaa4

O0bEM MHOTOTpaHHUKA

17

O06bEM Tena. O0BEM NMPAMOYTOIBHOTO
napajuiesienuIe1a. 3aaaun

00 ynBoeHuu Ky0a, 0 KBajipaType
Ky0a; 0 TPUCEKIINH yTJa.
CtepeoMeTpUyueCcKHE 3a71a4H,
CBSA3aHHBIE C 00BEMOM
OPSIMOYTOJIBHOTO MapasuieNenuIea.
[TpuknagHbie 3a1a4u, CBI3aHHBIC

C BBIUUCIIEHUEM 00bEMaA
IPSIMOYTOJILHOTO MapasuieNenumea.
O0BEM TPSIMOIA TPU3MBI.
CrepeoMeTprueckue 3a/1auu,
CBSI3aHHBIC C BBIUKCIIEHUEM 00BEMOB
psAMOM npu3Msl. IIpuknanseie
3a1a4u, CBSI3aHHBIE C 00BEMOM
MIPSIMOU MTPU3MBI.

CB00OIHO ONIEPUPOBATH MOHATUSAMU:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napajuieenuneaa.

@opMyIMpOBaTh OCHOBHBIE CBOKMCTBA
00BEMOB.

Jloka3bIBaTh TEOpEMy 00 00BEME
IPSIMOYTOJIHOTO MapajulelIeuIIe A,
CIIEJICTBUS U3 HEE.

Pa3zpesaTts MHOrOrpaHHuKH,
NEPEKIIAAbIBATH YACTH.

Pemars crepeomerpuyeckue 3a1auu,
CBSI3aHHBIEC C BHIYHCIEHUEM 00bEMa
IPSIMOYTOJIBHOTO Napajuieenunesaa,
PU3MBI.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKIACHUS C LEIbIO BBISIBJICHUS
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Brruucnenne 06bEMOB TeN

C IOMOIIBIO OMPENETEHHOTO
uHTerpana. O0bEM HaAKITOHHON
IPU3MBI, TUPAMHUIBL.

dopmyiia 00bEMa TUPaAMU/IBI.
OTtHomieHne 00bEeMOB IMUPAMUST

¢ OOIIUM YTJIOM.
CrepeoMeTpuyueckue 3a1auu,
CBsI3aHHbBIC C 00BEMAMU HAKIIOHHOM
PU3MBI, TUPAMHUIBI.

[IpuknanHbie 3302494 IO TEME
«OOBEMBI TE€», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBbI, TUPAMU/IBI.
[Tpumenenue 00bEMOB. Brruncnenue
pacCTOSIHUS A0 IIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN.
AHanM3MpoBaTh U MOJICIUPOBATH

Ha SI3bIKE TE€OMETPUU PEeabHbIC
CUTYyalllH, CBSI3aHHBIE C OOBEMOM
IPSIMOYTOJILHOTO MapasuiesienuIiesa,
PU3MBI, TUPAMHUIBI.

HccnenoBats NOCTPOCHHBIE MOJAEIH,
B TOM YHCJI€ U C UCTIOJIB30BAaHUEM
amnmnapara anreOpsl.

BBIBOIUTE OCHOBHYIO HHTETPATILHY IO
dbopMyy ISl BRIYKUCICHUS 00BEMOB
TeJ.

Jloka3sIBaTh TEOpEMY 00 00BEME
HAKJIOHHOW TPU3MBI Ha TIPUMEPE
TPEYTOJIbHOM MPU3MBI U

ISl IPOU3BOJIBHOM TIPU3MBL.
Jloka3bIBaTh TEOpEMY: 00 00bEME
nupamMubl, GOPMYITHPOBATH CIICICTBHSI
U3 Hee: 00bEM yCeuEHHOM MUpaMU/IBI.
BriBouTh (hOpMyITy JJ1s1 BEIYUCIICHUS
00BEMOB yCEUEHHOM MUPAMU/IBI

Tena BpaieHus

24

[unuaapuyeckas moBEpXHOCTbD,
oOpasyroliye UIHHIPUIECKON
MTOBEPXHOCTH.

CB00OOAHO OTIEpUPOBATH TOHATHUSIMHU:
IMHAPUYECKask TTIOBEPXHOCTb,
muHap. U3yyaTs ciocoOsl
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Humunaap. [IpsimMoi KpyroBoi
uunuHap. [Imomans noBepxHocTu
UUJIMHIpA.

Konunueckast HOBEpXHOCTB,
o0pasyrole KOHUIEeCKO
noeepxHocTH. Konyc. CeueHne kKoHyca
IJIOCKOCTBIO, TapaJlIeIbHON
IIOCKOCTH OCHOBAaHUA. Y CEUEHHBIN
KoHyc. 300pakeHne KOHyCOB U
YCEUEHHBIX KOHYCOB.

[Tmomaas 6OKOBOI MOBEPXHOCTU U
ITOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpuuecKue 3a1aun

Ha JJ0Ka3aTeIbCTBO U BHIYUCIICHUE,
MMOCTPOCHUEM CECUCHUW LHJIMHIIPA,
KOHYyca.

[IpuknanHbie 3a1a4n, CBI3aHHbBIC

C IUJIUHAPOM.

Cdepa u map.

[lepeceuenue cdepnl u mapa

¢ mockocTrio. Kacanue mapa u
chepbl I0CKOCTHIO. By n
M300paKEeHHE IIapa.

VYpaBuaenue chepsl. [Lnomans chephl u
e€ yacreu.

CummeTtpus cepsl 1 mapa.

MOJTYYEHHUS] UAITMHIPUYECKOU
MOBEPXHOCTH, [IUIMHAPA.
N3o0paxxaTh HMIMHIP U €r0 CEUCHUS
MIJIOCKOCTBIO.

CB00OOAHO ONEpUPOBATH TOHATUSIMHU:
KOHHMYECKas MOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHyc. M3yuath ciocoObl
MOJIYYEHHUSI KOHUYECKOM MOBEPXHOCTH,
KOHYca.

N3o0pakaTh KOHYC U €ro CeYeHUs
IJIOCKOCTBIO, MPOXOSAIIEH Yepe3 OCh,
Y TJIOCKOCTBIO, NEPHEHAUKYIISIPHON

K OCH.

BriBoguTh (hOpMyITBI 17151 BEIUUCTICHUS
OOKOBOU U MOJIHOM MOBEPXHOCTEH TeI
BpanieHus. Pemrarte
CTEpEOMETPUYECKUE 3a/1a4H, CBSI3aHHBIC
C TeJaMU BpAILICHUS, HAXOXKJICHUEM
oA O0KOBOM U TTOJIHOM
MOBEPXHOCTH, MOCTPOECHUEM CEUCHUIA.
Hcnonb30Bath Npu penieHnu 3aaau
TUTAaHUMETPpUUIECKUE (PaKThl U METOBI.
CpaBHUBaTh U aHAJIU3UPOBATH
YTBEPKIEHUS C LIEJIbIO BBISABICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUI.
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CrepeomeTpuueckue 3a1auu

Ha JI0Ka3aTeJIbCTBO U BBIUUCIICHUE,
CBsI3aHHBIE CO c(epoil U mapoM,
MOCTPOEHUEM UX CEUCHUU
MJI0CKOCTBIO.

[Ipuknanueie 3a7a49u, CBSI3aHHBIC
co cepoil u mapom.

[ToBTOpEHNE: OKPYKHOCTH

HAa TJIOCKOCTH, BBIUUCICHUS

B OKPY’>KHOCTH, CTaHIapTHBHIC
noo0usl.

Pa3znuunbie komMOUHAIMY TEI
BpAIllEHUs | MHOTOTPaHHUKOB.
3anaun 1o Teme «Tena u MOBEpXHOCTH
BpAICHU

AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE TEOMETPUU peaIbHbIC
CUTYaIllH, CBSI3aHHbIE C KOHYCOM

U UINHAPOM.

HccnenoBats mOCTPOCHHBIE MOJAEINH,

B TOM YHCJIC U C UCIIOJIb30BaHUEM
anmnapara anreopsl

AKTyanmu3upoBath (DaKThl U METOBI
TUTAHUMETPHH, PEJIEBAHTHBIC TEME,
IPOBOIUTH AHATOTHH.

CB00OOAHO ONEpUPOBATH TOHATHUSAMMU:
cdepa u map, UeHTp, paguyc, IMaAMETP
chepsl u mapa.

HccnenoBaTh B3aMMHOE pacoioKEHUE
chepbl U TIIIOCKOCTH.

DopMyIUpPOBATH ONPEICIICHUE
KacaTeJIbHOM TUIOCKOCTH K cepe.
Jloka3bpIBaTh TEOPEMBI O CBOMCTBE U
IpU3HAKe KacaTeJIbHON TIOCKOCTH.
BriBouTh (hOpMyITy JI71S1 BEIYHCIICHUS
riotaau cepsl yepes3 paauyc chepsl.
Pemats crepeoMerpuueckue 3a1auu,
CBs3aHHBIE CO c(epoil U mapoM,
HaXO0XKJICHUEM IIIOIIaH chephl U €
yacTel, MOCTPOCHUEM CeueHUl chepsl
U 11apa.
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AHanmm3upoBaTh U MOJEIMPOBATH

HAa SI3bIKE TEOMETPUU PEAIbHBIE
CUTYAINH, CBSI3aHHBIE C IapOM U
chepoti.

Pemars npocTele 3a1aun, B KOTOPBIX
(GUrypupyroT KOMOMHAIIMH TeJl
BpAILECHNS] U MHOTOIPAaHHUKOB.
Hcnonp30Bath npu penieHny 3aaad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAHUMETPUUYECKUE (DaKThl U1 METOBI.
Pemars crepeomeTpuueckue 3anauu,
CBsI3aHHBIC C TEJIAMU BpallCHUs,
IIOCTPOCHUEM CEYEHUN TEJ BPALLICHMUS,
C KOMOMHAIMSMU TeJl BpallleHUs U
MHOI'OTPaHHUKOB.

[IpoBOAUTE JIOTHYECKU KOPPEKTHBIE
JI0OKa3aTEJIbHbIE PACCYKICHUS

IIPU PELICHUU T€OMETPUYECKHUX 3a/1a4,
CBSI3aHHBIX C NIEPIEHAUKYJIAPHOCTHIO
IIJIOCKOCTEN.

AHanmu3upoBaTh U MOJIEIUPOBATh HA
A3bIKE TEOMETPHUM PEAJIbHBIEC CUTYalUH,
CBSI3aHHBIE C MHOTOI'PAaHHUKAMM.
HccnenoBaTh MOCTPOECHHBIE MOEIIH,
B TOM YUCJIE U C UCITOJIb30BAHUEM
anmnapara aareopsl
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[nomaam moBepXHOCTH
1 00bEMBI KPYTJIBIX TEN

O6BéM nunuuapa. Teopema

00 00bEME TPSAMOTO ITUITUHIpA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH LIUIIUHJIPA.

Brruncienue o0bEMOB TEN

C MOMOUIBIO ONPEAETEHHOTO
uHrerpana. OobpEM KoHyca.

ITnomanu 60KOBOI U IMOJIHOU
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpUUeCKHE 3a/1a4H,
CBSI3aHHBIC C BEIYUCIIEHHEM 00HEMOB
IWIMH]Ipa, KOHYCA.

[Tpuknagnsie 3agaun o Teme «OO0bEMBI
Y TJTOIIAI IOBEPXHOCTEN TEJI.
OO0BEM mapa U MapoBOro CEKTOpa.
Teopema 006 00bEMe mapa. [Tnomans
cdepnl.

CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHBIC C BEIYHCIIEHHEM 00BHEMOB
mapa, apoBOT0 CErMEHTA, IIapOBOT0
ceKTopa.

[Ipuknagubie 3a1a4u 110 TEME
«OOBEMEI TEI», CBI3aHHEIC

¢ 00BEMOM TI1apa U TUIOMIAABIO ChEpHI.
CoOTHOIIEHUS MEXKTY TIJIOIIAISIMHU
MOBEPXHOCTEN M 00BEMaMU MO T00HBIX

CB00OOIHO OMEepUpPOBaATH MOHATHUSIMU:
00BEM Temna, TUIOMIA b MOBEPXHOCTH.
®opMyIHpoBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

JlokaspIiBaTh TEOpEeMbI: 00 00BEME
UIMHIpa; 00 00BEME KOHYyca.
BriBoguTh (hOpMYIIBI 11 BRIYUCICHUS
00bEMa yCe4EHHOTO KOHYCa.
HccnenoBats MOCTPOCHHBIE MOJAEIH,

B TOM YHCJIC U C UCIIOJIb30BAaHUEM
amnmnapara anreOpsl.

3HaTh BO3MOKHOCTHU PEIICHUS 3a/1a4
Ha IOCTPOEHHE LIUPKYJIEM U JINHEUKOH,
0 KJIACCUYECKUX HEPA3PEUTUMBIX
3a/1auax.

CB00OOAHO ONEpUPOBATH NOHATUSIMMU:
IapOBOW CETMEHT, IIAPOBOU CJIOH,
IApOBOW CEKTOP, OCHOBaHHE U BHICOTA
CErMEHTa, OCHOBaHHE U BHICOTA
IIAPOBOTO CJIOA.

BriBouTE (hOpPMYITBI 17151 HAXOXKACHUS
00BEMOB IIAPOBOTO CETMEHTA,
IIApOBOTO CEKTOPA, IUIoHIaau chepol.
Jloka3sIBaTh TeOpeMy 00 00BbEME 11apa.
Pemats crepeoMerprueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO
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TEll.
[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa rpu 1mog00UH.
CrepeoMeTpuuecKue 3a/1auu,
CBSI3aHHBIE C BEIUYUCIEHHEM 00HEMOB
TEJ U TIOMIAJIEH TOBEPXHOCTEH

CETMEHTa, IIapOBOT0 CEKTOPA,
TIOMAABIO CHEpHI.

CpaBHMBATH U aHAIU3UPOBATH
YTBEP>KACHUSI C LI€JIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUM.
AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE TEOMETPHUU pEaTbHBIC
CUTYyallUH, CBSI3aHHBIC C 00BEMOM
1Iapa, mapoBOro CErMeHTa, apoOBOTO
CerMeHTa, IJIOIIaAbI0 CPEpHl.
CB000OIHO OTIEPUPOBATH TOHSATHEM:
o00HbIE TeIa B MPOCTPAHCTBE.
Berauciste 005EMBI T€ ¢ TOMOIIBIO
OIIPENICIIEHHOT O UHTErpala.

Pemats crepeoMeTpruueckue 3agauu,
CBSI3aHHBIC C COOTHOILLICHUSIMU MEXKITY
IJIOIIAIMH TTIOBEPXHOCTEHN 1
00BbEMaMHU TOJOOHBIX TE.
[IpoBOIUTE JIOTUUECKH KOPPEKTHHIE
JIOKAQ3aTEIbHBIC PACCYKICHUS

IIPU PEIIEHUU TEOMETPUYECKUX 3a/1a4,
CBSI3aHHBIX C BBIYHCIIEHUEM 00BEMOB
TEJI C TIOMOILBIO OMPEIETIEHHOTO
HMHTETpaJla, HaX0XKJICHUEM
COOTHOUICHHS MEXKTY TUIOIIAAIMHU
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MOBEPXHOCTEH U 00BEMaMU TI0TI00HBIX
TEI.

AHaIM3UPOBATh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPHUH PEaJIbHbIC
CUTYalliH, CBsI3aHHBIC C 00BbEMaMU U
MOBEPXHOCTSIMHU TEJl,

Ha J0Ka3aTeIbCTBO U HA HAXOXKJICHHE
F€OMETPUYECKUX BEJIMUUH

JBr>xkeHuUst

JIBM>KEHUS TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus U
paBeHCcTBO puryp. O0mue cBoiicTBa
JIBUKCHUW. BUabl NBUKECHUN:
napasuiesIbHbIA IepEeHOC, LIEHTPaJIbHAs
CUMMETpHS, 3epKallbHass CHMMETPUS,
IIOBOPOT BOKPYT MPSIMOM.
IIpeo6pazoBanms mogoous. [psamas u
chepa Ditnepa.

I'eomerpuueckue 3agaumn

Ha TIPUMCHCHHE JIBIKCHHUS

[IpumeHsITh npaBUiIa BBITIOJTHEHUS
JIECTBUM CIIOKEHUS U BBIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPa

Ha YUCJIO IPU PEUICHUH 33/1a4.
Haxoauts KoOpAMHATHI BEKTOpA

B JJaHHOM 0a3KCe U CTPOUTH BEKTOP
10 €ro0 KOOPANHATAM.

BcnomHUTE onipeenieHue CKaasipHOTO
YMHOKEHUS U €r0 CBOMCTBA.
BpraucasaTs ¢ moMoIupo CKajJsspHOro
YMHOKEHUS JJTHHBI BEKTOPOB, YTJIbI
MEXI1y HUMU, YCTAHABIIUBATh
MEPIIEHANKYJISIPHOCTh BEKTOPOB.
AHaJIM3UPOBATH U MOJICJIUPOBATH

Ha A3bIKE TEOMETPUU PEATbHBIE
CUTYaIlNH, CBSI3aHHBIE ¢ (PU3UIECKUMU
BEKTOPHBIMH BEJIUYMHAMH.
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Hcrnonb30Bath ipu pelieHNH 3a1ad,
CBSI3aHHBIX C BEKTOPaMHU

B IPOCTPAHCTBE, TUTAHUMETPUUECKUE
(baKThl U METOJIBI.

CB00OIHO OTIEPUPOBATH MOHITHSIMH:
0TOOpaK€HUE MPOCTPAHCTBA Ha ceo4,
JBIKEHUE TTPOCTPAHCTBA;
IICHTpaJIbHAsI, OCeBas M 3epKaJIbHAs
CUMMETPHH, NTAPAJUIENBHBIN IEPEHOC;
PaBEHCTBO U T0j1001e Puryp.
Jloka3bIBaTh YTBEPKIACHHS O TOM, UTO
IIEHTpaJIbHAasI, OCeBas M 3epKaJIbHAs
CUMMETPHH, MTapaIeITbHBIN TIEPEHOC
SIBIITFOTCSI IBUKCHUSIMH. BBITTOHATH
npeoOpa3oBaHus MOI00MS.
OnepupoBaTh NOHATUSIMU: TIPSIMast U
chepa Ditnepa.

Pemath reomMmerpudeckue 3aaaqn

C MCIIOJIb30BAHUEM JIBHIKCHHIA.
Hcrnonb30Bath pH pelicHUH 3a1aq
JIBUKCHHSI IPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpeHue, 06001ICHNE
U CUCTEeMaTH3alus 3HaHUM

17

O6o0maroiee NTOBTOPEHNE TOHATHH U
METOJIOB Kypca T€OMETpUH
10-11 xyaccoB, cucTeMaTH3aIHS

Pemats crepeomerpuueckue 3agadu
Ha J0Ka3aTeIbCTBO MaTEMaTHUECKUX
OTHOILICHUM, HAXO0XKJICHUE
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3HAHUM.

HcTopust pa3BUTHSI CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

reOMETPUYECKUX BEJIMYMH (IJIUH,
YTJIOB, IJIOMIA/IeH, 00BEMOB).
Hcnonb30Bath Npu pelieHnn
CTEPEOMETPUYECKUX 3a]1a4
IUTAaHUMETpHUYECKUEe (HaKThI

U METOJBI.

[TpoBOaNTH TOTHYECKH KOPPEKTHBIC
JI0Ka3aTeJbHbIE PACCYKACHUS

IIPU PEIICHUH CTEPEOMETPUICCKUX
U TJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBaTh U aHATTU3UPOBATH
peasIbHbIE CUTYallUH U BBISBIATH
BO3MOYKHOCTB €€ MOJEIIMPOBAHU
Ha SI3bIKE TEOMETPHH.
MoienupoBath peaibHYIO CUTYalHIo
Ha SI3bIKE TEOMETPUU U UCCIIEI0BATh
IOCTPOEHHBIE MOJIENH, B TOM UHUCJIE
U C UCIIOJIb30BAHMEM amnmapara
anreops.l.

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBbI TP PEIICHUH 3a/1a4.

[Tosyyats npencTaBieHUE O FEOMETPUU

KAaK O pa3BHUBAIOIIECHUCS HAyKe,
HCCIEAYIOUIEH OKPYXKAOIIUN MUD,
CBSI3aHHOM C peajibHBIMU OOBEKTaAMU,
IIOMOTAIOIIEN PEIINTD PEATIbHBIE
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YKU3HEHHBIE CUTYaLUH O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBYOTEPHBIX TEXHOJIOTUN

OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME

IHoypounoe niaanuposanue 10 kiaace

Ne
n/n

Pa3pen

Tema

20P Ces3b ¢ [1B

1

Bgenenue B
CTEPEOMETPUIO

OcHOBHBIE MpaBHiIa U300paKeHUS Ha
PHUCYHKE IIOCKOCTH, MapaieTbHBIX
NPSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[lonsATHs cTEpeoMeTpUH: TOUKA, IpsIMasi,
MJIOCKOCTh, MPOCTpaHCTBO. OCHOBHEIE
NpaBuIa U300paKEeHUs] Ha pUCYHKE
TUIOCKOCTH, TIapaJUIETbHBIX TIPSIMBIX
(0Tpe3KoB), cepeTMHBI OTPE3Ka

ToHsTHS: IepeceKaroIuecs MIOCKOCTH,
HepEeCEKArOIIHECs MpsMast U IIOCKOCTh;
MOJYIIPOCTPAHCTBO

Jlenb 3HaHUM

https://urok.1c.ru/library/mathematics/Elekron resursy FGOS 2022 5-

11 kl/Geometry 10/vvedenie v stereometriju/
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11
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[onsaTus: nepecekaroIuecs IIOCKOCTH,
MepeceKaroluecs npsmas v MI0CKOCTh;
MOJIyTIPOCTPAHCTBO

MHororpaHHUKH, U300paKEHUE
MPOCTEHIINX MTPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIONTNX 00HEKTOB

MHOTOrpaHHHUKH, N300pakeHIE
MPOCTEHINNX POCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOLIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHH U IIEPBbIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U IIEPBbIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpPEOMETPHH U NIEPBEIC
cienctBus u3 HuX. Croco0bl 3a1aHus
OPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE.
O003HaueHHS PSIMBIX U TUIOCKOCTEH
N3o00paxeHne cedeHuit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPbIE IPOXOIAT Yepe3 X
pEbpa. N3o0paxenne nepecevdeHus
IIOJIYYEHHBIX TUIOCKOCTEN.
PackpaimmBaHue OCTPOEHHBIX CEUEHUIM
PasHBIMH LIBETaMHU

Uzobpakenne ceueHnit mupaMuabl, Kyoa
U TIPU3MBI, KOTOPBIE TTPOXOJIAT Yepe3 uX
pEbpa. N3o0paxeHne nepeceyeHus
MOJTYYEHHBIX IIJIOCKOCTEH.
PackpaiinBanuie noCTpOECHHBIX CEYEHUI
Pa3HBIMH [[BETAMHU

Uzobpakenne ceueHnit mupaMuabl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
pEopa. M3o00paxenue nepecedeHus
MOJYYEHHBIX [IOCKOCTEH.
PackpamiiBanue mocTpoeHHBIX CEYCHUI
pasHbIMU L[BETaMU

93




13
14

15

16

17

18

19

20

21

22
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N3o0paxeHne ceueHni TupaMuibl, Kyoa
W TPU3MBI, KOTOPBIEC IPOXOJIAT Yepe3 ux
pé€6pa. Nzo0parkeHre TiepecedeHus
MOJTyYEHHBIX IIOCKOCTEH.
PackpammmBanre NOCTPOSHHBIX CEYCHUIA
pasHBIMH [[BETAMHU

Merton crefoB AJig NOCTPOSHUS CEUEHUH
MeTton crnefoB AJis HOCTPOSHUSI CEYEHUH.
CBoliicTBa nepeceyeHunil NpsIMbIX U
IJIOCKOCTEN

Merton cnenoB A OCTPOSHUS CEYEHUH.
CBoiicTBa nepeceueHui NpsiMbIX U
IJIOCKOCTEN

ITocTpoenue ceuenuii B mupamue, Kyoe
o TpémM Toukam Ha pé€opax. Co3nanue
BBIHOCHBIX qepTex(eﬁ U 3aIlMCh I1aroB
MOCTPOCHUS

[locTpoenue ceuennii B nupamue, Kyoe
o TpémM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alKCh I1aroB
MOCTPOCHUS

[MocTpoeHue cevueHuii B mupamu/e, Kyoe
o TpémM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIKCh I1aroB
MOCTPOCHUS

[MocTpoeHue ceuenuii B mupamue, Kyde
o TpémM ToukamM Ha péopax. Co3ganue
BBIHOCHBIX Y€PTEKEH U 3aIKCh IIaroB
MTOCTPOEHUS

[ToBTOpenwue miannmerpun: Teopema o
NPONOPIUOHAILHBIX 0Tpe3kax. [Tomobue
TPEYTrOJbHUKOB

IToBTOpenwue mrannmerpun: Teopema
Menenas. PacueTsl B cCUeHUIX HaA
BBIHOCHBIX UepTekax. McTopus pa3Butus
TUTAHUMETPHH U CTEPEOMETPUN

Henb Yunurens
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24

25

26

27

28

29

30

31

Bzaumnuoe
pacnoJioKeHne
MPSIMBIX B
MPOCTPAHCTBE

ITapannensHOCTH
MPSMBIX H
IUIOCKOCTEH B
MIPOCTPAHCTBE
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KonrtponbHast padora "AKCHOMBI
crepeomerpuu. CedeHus"

B3aumnoe pacronoxeHue npsiMbIX B
npocTtpancTBe. CKpenBarommecs
npsMble. [Ipu3HaKky CKpeyBarOmuXcs
npsMbIx. [lapannensHeie npsmMbie B
MIPOCTPAHCTBE

Teopema 0 CylIeCTBOBaHUU U
€MHCTBEHHOCTH MPSMOU NapasuiebHOI
JIaHHOW MPAMOM, MPOXOIAILIEH Yepes3
TOUYKY IPOCTPAHCTBA U He JIeKallle Ha
JaHHOU npsaAMoi. Jlemma o nepeceyeHuun
NnapauiCIbHBIX NPAMBIX INIOCKOCTBIO

ITapannensHOCTH Tpex NpsAMbIX. TeopeMa
0 TPEX NapajuIeNnbHbIX MpsMbIX. Teopema
0 CKPEIIMBAIOIINXCS MPSIMBIX

[TapannenbHOE TPOSKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MAPALIEIBHOTO
npoexTupoBanus. 3o00pakeHne pa3HbIX
(uryp B mapauienbHON NPOEKIINN

IeHnTpasbHas npoekuus. Yroi ¢
COHANPABJICHHBIMU CTOPOHAMMU. YTOJI
MEXy NPSIMBIMU

3anayn Ha 10Ka3aTeIbCTBO U
WCCIIEIOBaHNE, CBSI3aHHBIE C
PpacoI0kKEHUEM MPSIMBIX B
MIPOCTPAHCTBE

TIoHsATHA: MapauIeabHOCTb MPSIMON U
TUIOCKOCTH B TIpocTpaHcTse. [Ipu3Hak
MapajuIeIbHOCTH MPSAMON U TNIOCKOCTH.
CBolicTBa MapajaeabHOCTH IPSIMON 1
TIOCKOCTH

I'eomeTpuueckue 3a1aun Ha BEIYUCIICHUE
U I0Ka3aTelbCTBO, CBSI3aHHBIE C
MapauIEIbHOCTBIO MPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE

https://urok.1c.ru/library/mathematics/Elekron resursy FGOS 2022 5-

11 kl/Geometry 10/pryamye i ploskosti/
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32

33

34

35

36

37

38

39

40

41

[TepneHANKYIIPHOCTH
MOPSIMBIX U
MJIOCKOCTEH B
MPOCTPAHCTBE
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[TocTpoenue ceuenusi, MPOXOAIIETO
4yepe3 JaHHYIO MPSIMYIO Ha YepTexe U
MapajuieNbHOro Apyrou npsmoil. Pacuér
OTHOIIECHUH

[TapannenpHas npoeKuysl, HpUMEHEHUE
JUTSI TIOCTPOCHUS CEUYeHUH Ky0a 1
napaienenunena. CBolicTsa
napajuleienuIeaa u Npru3Mbl
IapannensHble mnockocTu. [IpusHaku
MapauIeIbHOCTH IBYX TUIOCKOCTEH
Teopema o0 mapaieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOJSIIEH Yepe3 TOUKY, HE
TIPUHAJUICKAITYIO TAHHOW TUIOCKOCTH 1
CJIEACTBUS U3 HEé

CBoiicTBa MapajenbHbIX MIOCKOCTEH: 0
MapauIeIbHOCTH MPSAMBIX TTEPECEUSHHUS
MIPH IEPECEUEHNH ABYX MMapaJIIEIbHBIX
IJIOCKOCTEN TPETheH

CBoiicTBa MapaenbHbIX MIOCKOCTEH:
00 OTpe3Kax napajuieNIbHbIX MPSAMBIX,
3aKIIFOYEHHBIX MEXTY HapajuieIbHbIMU
TUIOCKOCTSIMM; O TIEPECEUEHHUH MPSIMOH C
ABYMA MapalJICJIbHBIMU IIJIOCKOCTAMMA

IToBTOpenwue: Teopema [Iudaropa Ha
IUIOCKOCTH

IIoBTOpEHME: TPUTOHOMETPHS
MPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

CpoiicTBa Ky0a 1 IPSIMOYTOJIBHOTO
napajeenumnesna

Brruncnenue JyimH 0TPEe3KOB B KyOe U
MPSIMOYTOJIEHOM TapaJuIeTIeTnIie e

https://urok.1c.ru/library/mathematics/Elekron resursy FGOS 2022 5-

11 kl/Geometry 10/perpendikulyarnost/
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IIepnieHqUKYISIPHOCTD IPSIMOX U
mockoctu. [IpusHak
MEPIEHIUKYIIIPHOCTH NMPSIMON U
TJIOCKOCTH
IIepnieHqUKYISIPHOCTD NIPSIMOM U
mockoctu. [IpusHak
MEPIECHIUKYIIIPHOCTH NMPSIMON U
TJIOCKOCTH

TeopeMa o CyllieCTBOBaHUU U
€UMHCTBEHHOCTH MPSMOH, MPOXOISIICH
4yepe3 TOUKY IPOCTPAHCTBA U
MEPIEeHINKYISAPHOMN K MIIOCKOCTH

[InockocTy 1 NepHEeHAUKYISIPHBIC UM
npsMbIe B MHOTOTPaHHHKaX

[InockocT U NEpIEeHANKYISIPHBIE UM
IIPSIMbIE B MHOTOTPaHHUKAX
IlepnenauKyigp U HAKJIOHHAs.
ITocTpoeHne nepneHANKyIsipa U3 TOUKU
Ha NpsAMYIO

IlepnenauKyIIsip ¥ HAKJIOHHASL.
ITocTpoeHue neprneHIuKyspa u3 TOUKU
Ha NpsAMYIO

Teopema 0 TpEX MepNEHAUKYIIPAX
(npsMast u oOpaTHas)

TeopeMa 0 TpEX MepHNEHIUKYIISIPAX
(npsimast u oOpatHas)

VYT01 MEXAY CKPEIIUBAIOIINMHUCS
PSMBIMA

[Mouck nepneHUKYIISIPHBIX TIPSIMBIX C
MIOMOIIBIO MTEPIEHANKYIISIPHBIX
IUIOCKOCTEN

OpToroHaIbHOE MTPOEKTHPOBAHUE
ITocTpoenue cedennii Ky0a, MPU3MBIL,
MIPABUJIBHOW MUPAMHUBI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIIUU
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56

57

58

59

60
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65
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YTJbl U pacCTOSIHUS
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ITocTpoenue ceuenuii ky0ba, MPU3MBI,
MIPABIIIEHOW MUPAMHUBI C TIOMOIIBIO
OPTOTOHAJILHOM MTPOEKIIUU

CuMmMeTpust B POCTPAHCTBE
OTHOCHTENBHO TockocTH. [Timockoctn
CUMMETPHUH B MHOTOTPaHHHUKAX

JeHb

IIpu3HaK neprneHuKyISIPHOCTH NPAMON pOCCHIICKOTO
Y TUTOCKOCTH KaK CJIECTBUE CHMMETPHN CTYJIEHYECTBA

IIpaBunbHBIE MHOIOIPAHHUKU. Pacyér
paccTOSHUM OT TOYKH 10 INIOCKOCTH

IIpaBunbHBIE MHOTOTPAHHUKU. Pacyér
paccTOSHUM OT TOYKH 10 INIOCKOCTH

Cr1ocoOBbl Oy CTUTh MEPIECHIUKYIISPHL:
CUMMETpU, CABUT TOYKHU 110
HapaJyIeNbHON MPSAMOM

CrBur 1o HenapauieIbHONW IPAMOH,
U3MEHEHUE PACCTOSIHUI

KontponbHas padora "B3anmHoe
PACHOJIOKEHUE MIPSMBIX ¥ TUIOCKOCTEH B
pocTpaHcTBe"

[ToBTOpEHUE: Yroy MeX a1y IPSIMbIMUA Ha enn
INIOCKOCTH, TPUT'OHOMETPHS B pOCCHﬁCKOﬁ
MPOU3BOJIEHOM TPEYrOJIbHUKE, TEOpEMaA httpSZ//U rok.lc.ru/libra rv/mathematics/EIekron resursy FGOS 2022 5-

KOCHHYCOB 11 kl/Geometry 10/ugly/

HayKH

IloBTOpEHME: Yroa MEXTY
CKPEIIMBAIOIIMMUCA NMPAMBIMU B
MPOCTPAHCTBE

T'eomeTprueckre MeTOIbI BEIUNCIEHUS
yrijla MEeXAy IpsIMbIMU B
MHOT'OIPaHHHUKAX

JByrpannsiii yron. CBONCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOIO yIJIa

IlepnienquKyISIPHBIE TIOCKOCTH.
CRoiicTBa B3aMHO TIEPIICHINKYIISPHBIX
IIOCKOCTEN
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MHororpaHHUKA
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IIpusHak neprneHIuKyIIPHOCTH
IJIOCKOCTEH; Teopema o MpsMoin
nepeceyeHns ABYX TTOCKOCTeH
MEPHEHANKYISAPHBIX TPEThEH IIIOCKOCTH

[IpssMOyTONBHEII Mapauienenuiesn; Kyo;
W3MEpEHMs, CBOMCTBA MIPSIMOYTOJIBHOTO
napajenenunena

Teopema o nuaroHanu MpsIMOYTOJILHOTO
napajUieienue1a u CICICTBUE U3 HEE

CrepeoMeTpUUECKHE U IPUKIIATHBIC
3a]1auM, CBA3aHHbBIC CO B3aUMHBIM
PaCIONIOKEHUEM MPSIMBIX M TIOCKOCTH

[ToBTOpEHMe: CKpenBaroIuecs
IIPAMBIC, MMapaJlJICJIbHBIC IIJIOCKOCTU B
CTaHAAPTHBIX MHOTOI'paHHHUKAaX

[Tapa napanienbHbIX MJIOCKOCTEW Ha
CKPEIIMBAOIIUXCS MPSIMBIX, PACCTOSTHHAC
MEXJTy CKPEIHBAOIIUMUCS MPSIMBIMH B
IMPOCTBIX CUTyalUAX

PaccrostHue OT TOUKH 10 TIOCKOCTH,
paccTOosIHUE OT IPSAMOMU JI0 TNIOCKOCTH
Beluncienye pacCTOSIHUM MEXy
CKPEIIMBAIOIIUMHUCS MPSIMBIMU C
MTOMOIIIBIO MEPIEHIUKYIIPHON
IUIOCKOCTH

Tpé€XrpaHHbIi yroiy, HEPABEHCTBA AJIs
TpPEXTPaHHBIX YIII0B. Teopema
[Mudaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JUISl TPEXTPAHHOTO yIJIa

DneMeHTHI c(pepuvecKoil reOMeTPHH:
reoJie3nIecKue JMHAN Ha 3emiie
Kontponbnas padora "Yrias! u
paccrosiHus"

https://urok.1c.ru/library/mathematics/Elekron resursy FGOS 2022 5-

11 kl/Geometry 10/mnogogranniki/
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84
85

86
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97

Bexkropsl B
MIPOCTPAHCTBE

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

CucremaTu3aiis 3HaHHHA
"MHOTOTrpaHHUK H €T0 dJIEMEHTHI"

TIupamuna. Bunel nupamun. [IpaBunbHas
nupaMuza

IIpusma. [IpsiMast v HaKIIOHHAS! TIPU3MBIL.
IIpaBunbHas npuzma

IIpssmMoit mapannenenumes,
IPSAMOYTOJIBHBIN Mapajuienenunen, Kyo
Brinykibie MHOrorpanHuku. Teopema
Diinepa

Belykiple MHOIOIpaHHHUKH. Teopema
Oitnepa. [IpaBunbpHbIe U
MMOJIyInpaBUJIbHBIC MHOT'OI'PAaHHUKHN

KonTtposnbkHas padora "MHororpaHHuku"

[lonsATHE BeKTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

CyMmMa BEKTOpOB
PazHocTbk BeKTOpOB
[IpaBwmiio mapamenenunena

YMHOXKEHUE BEKTOpa HA YUCIIO
Pasnoxenue BexTopa 1o 0aszucy Tpéx
BEKTOPOB, HE JIEKAIIUX B OTHON
IUIOCKOCTH

CkanspHoe IpOon3BeACHNE

Brranciienue yria Mexay BEKTOpaMH B
MIPOCTPAHCTBE

TIpocreiiiue 3a7a4u ¢ BEKTOpaMu
IIpocteiiine 3a1a4u ¢ BEKTOpaMu
IIpocTeiimine 3a1a4u ¢ BEKTOpaMu

TIpocreiiiue 3aa4u ¢ BEKTOpaMU

JeHb
KOCMOHABTHKHU

10¢
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99
100
101
102

IToBTOpEHUE,
00001IeHNE U
CHCTEeMAaTH3aIIs
3HAHWMN

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

O060011IeHNE ¥ CUCTEMATH3ALUS 3HAHWI

O00011IeHNE ¥ cUCTEMATH3aLU 3HAHUI

HrtoroBast KOHTpOJIbHAS paboTa

HtoroBast KOHTpOJIbHAS paboTa

O00011IeHNE U CUCTEMATU3ALU 3HAHUI

Ioypounoe niianupoBanme 11 kiace

Ne Pa3pen Tema 0P Cea3b c IIB
n/n
Ananutnyeckass IloBropenue Temsl "KoopanHaThl BeKTOpa Ha Hlenn 3nannii
1 reOMETpHsI TUIOCKOCTH U B IPOCTpaHCTBE" https://resh.edu.ru/subject/17/11/
[ToBTOpenue Temsl "CransgpHoe
2 MIpOM3BEIeHNE BEKTOPOB"
[ToBTOpenue Temsl "Brruncienne yria Mexmy
3 BEKTOpaMH B TIPOCTpaHCTBE"
[ToBTOpenue Temsl "YpaBHEHNE TIPAMOI],
4 MIPOXOJISIICH Yepe3 B TOUKU"
YpaBHEHHE TUIOCKOCTH, HOPMaJlb, YPaBHEHUE
5 IJIOCKOCTH B OTPE3Kax
YpaBHEHHE TUIOCKOCTH, HOPMaJlb, YPaBHEHUE
IJIOCKOCTH B OTPE3Kax
BekropHoe npousBeneHue
JIuneliHble HepaBEeHCTBA, JIMHEHHOE
8 MPOTpaMMHUPOBAHHE
JIuneliHble HepaBEHCTBA, JIMHEHHOE
9 MPOrpaMMHUPOBaHHUE
AHanuTHYECKHE METOABI pacyéra yria MexIy
10 IPSMBIMU B MHOTOTPaHHHUKAX
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24

[ToBTOpEHUE,
0000111eHIE U
CHUCTEeMaTHU3aLMS
3HAHWHN

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

AHaNTATHYECKIE METOIBI Pacy€Ta yria MexmIy
IJIOCKOCTSIMA B MHOTOTpaHHHKAX

d)opMyna pacCToAHUA OT TOYKH OO0 INIOCKOCTH
B KOOpJUHATax

Haxoxaenue pacCTOsSIHUH OT TOYKH J10
IJTIOCKOCTH B KyOe

HaxoxaeHnue paccTosHUIN OT TOUKH J10
IUIOCKOCTH B IPAaBUJIBHON MHUpaMuze

Konrtponbhas paboTa "AHanmuTHyeckas
reometpus"”

CeucHus MHOTI'OI'paHHUKOB: CTAHAAPTHBIC
MHOT'OI'pPaHHUKH

CeueHuss MHOTOTPaHHUKOB: METO/I CJIEJIOB
CeueHrss MHOTOTPAaHHUKOB: CTaH/IaPTHBIC
IJIOCKOCTH, TIEPECEUCHUS MPSIMBIX U
MIOCKOCTEH

[TapannenbHble TPSIMBIE U TUIOCKOCTH:
MapaJJIETbHBIE CEYCHUS

[TapannenbHble TPSMBIE U TIIIOCKOCTH: PACUYET
OTHOIIIEHUH

HapannenLHLIe MPAMBIC U TINIOCKOCTU: YIJIbI
MCXKY CKPCUIMBAOIIUMUCA ITPAMBIMU

[TepnenaukyIsipHbIE NPSMBIE U INIOCKOCTH:
CTaHJAPTHBIE MAPbI IEPIEHAUKYISPHBIX
IIJIOCKOCTEW U MPSIMBIX, CHAMMETPHHU
MHOI'OIPaHHHUKOB

[lepnienquKyspHBIE PSAMBIE U TNIOCKOCTH:
TeopeMa O TpeX NEPIECHIUKYISIPAX

HepneHmeynﬁprIe MMPAMBIC U TIIIOCKOCTH:
BBIYUCJIICHUA JJIMH B MHOTOI'paHHHUKaX

https://resh.edu.ru/subject/17/11/

Jens Yunrens
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26

27

28

29

30

31

32

33

34
35

36

37

O0BéM
MHOI'OTPaHHHUKA

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

[ToBTOpEHME: TUIOIIA U MHOTOYTOJHLHUKOB,
(hopMyITBI TS TUTOMIAIEH, COOOpaKeHHS
moao0us

[ToBTOpEHME: TIIOIIA U MHOTOYTOJLHUKOB,
(hopMyJIBI TS TUTOIIA/ICH, COOOpaKCHUS
moao0us

[ToBTOpeHwme: TIIONa i MHOTOYTOJILHHKOB,
(hopMyJIBI TS TUTOIIA/ICH, COOOpaKCHUS
noaoous

[Tnomany ceueHuii MHOrOTPaHHUKOB:
TUTOINAM TIOBEPXHOCTEH, pa3pe3aHusl Ha
JacTH, COOOpaKEHUS TIOT00MS

[Inomany ceyeHnii MHOrOIrpaHHUKOB:
IUTOINAAN OBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs TTO00MS

KonTponbHas pabora "[loBTOpenue:
MHOTOT'PaHHHUKH, CEUCHUS MHOTOTPaHHUKOB"

O61EM Tena. O0beM MPSIMOYTOIBHOTO
napajiienenumena

3amaun 00 yBOSHUH Ky0a, 0 KBajipaType
Ky0a; O TPUCEKIIMHU yriia

CrepeomeTprdeckue 3a/1a4u, CBI3aHHBIE C
00BEMOM TIPSIMOYTOJIFHOTO MapajliesIeiie1a
[Ipuxmamubie 38129, CBI3aHHBIE C
BBIYHCIICHHEM 00BhEMa MPSAMOYTOJIEHOTO
napajulesienuneaa

OOBEM PSIMOI TPU3MBI

CrepeoMeTpuiecKue 3a1auu, CBI3aHHbIE C
BBIYHCICHHEM 00BEMOB TIPAMOIT TPU3MBI

[puknagubie 3a7a4u, CBsI3aHHBIE ¢ 00BEMOM
NPAMOU MPU3MBI

https://urok.1c.ru/library/mathematics/Elekron resursy FGOS 2022 5-

11 kl/Geometry 10/obem/

https://resh.edu.ru/subject/17/11/
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52

Tena BpaieHust

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

Brruucnenne 06bEMOB TeJl C TOMOIBIO
ornpenenéHHoro naterpana. OobpéEmM
HAKJIOHHOM MPHU3MEI

Brruucnenue 06bEMOB Tell C TOMOIIBIO
onpenenéHHoro uarerpaga. O0nEM
MUPaAMHIBI

dopmyna 06bEMa mpamuabl. OTHOIIEHE
00BEMOB TTUPAMUJ] ¢ OOIIHM yTIIOM

dopmyna 06béMa upamuabl. OTHOIIEHVE
00BEMOB TTUPAMUJ] ¢ OOIIUM YTIIOM

CTepeoMeTpHUYeCKUe 3a1a4t, CBSI3aHHbIC C
00bEMaMK HAKIIOHHOM MTPU3MBI

CrepeoMeTpUiecKUe 3a/1auu, CBA3aHHbIE C
00BEMaMH THPaMHUIBI

[Ipuxmamasre 3agaun o Teme "OOBEMBI TEM",
CBSI3aHHBIE C 00bEMOM HAKJIOHHOW IPU3MBI

[puknagusie 3a1aun 1o Teme "O0BEMBI TN,
CBSI3aHHBIC C 00BEMOM TTHPAMUIBI

[Mpumenenne 066EMOB. Bruncienue
paccTosiHUS 10 TUIOCKOCTH
Konrponbnas padora "O0bEM
MHOTOTpaHHHKA"

Hunmmaapuyeckas NOBEPXHOCTh, 00pa3yoIIUe

HHHHHZ{pI/I‘IeCKOﬁ ITOBEPXHOCTHU

Hunmunap. [psimMoit kpyroBoil HUIHHID.
Inomaas MOBEPXHOCTH IMIIMHAPA

Konudeckast moBepXHOCTh, 00pa3yrolye
KOHHMYEeCKOM noBepxHocTU. Konyc

CeueHue KOHYCa IUIOCKOCTBIO, HapaJ'IJ'IeJ'ILHOﬁ

IINIOCKOCTH OCHOBAHUS

Yceu€unsiii kKonyc. M300paxenne KOHYCOB U
yCEUEHHBIX KOHYCOB

https://resh.edu.ru/subject/17/11/
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54

55

56

57
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59

60
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62

63

64

65

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

[Tmomans 60KOBOI MMOBEPXHOCTH M ITOJTHON
MTOBEPXHOCTH KOHYyCa

[Tmomams 60KOBOM MMOBEPXHOCTH M ITOJTHON
MTOBEPXHOCTH KOHYyCa

CrepeomMeTpuyecKue 3aJauy Ha
JI0Ka3aTeNIbCTBO M BBIUYUCIICHNE, IOCTPOCHUEM
CeueHHU MIMHIPA, KOHyCa

CrepeomeTpuuecKkue 3a1aui Ha
JI0Ka3aTeNIbCTBO M BEIYUCIICHHE, TOCTPOCHHEM
CEYCHUM LMIMHIpPA, KOHYCa

[IpuknagHbie 3a1a4u, CBSI3aHHBIE C
LWIAHIPOM
[IpuxnagHbie 3aa4u, CBA3aHHBIE C
LAJIUHAPOM

Cdepa u map

Iepeceuenuie cdepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepsbl miockocThio. Bua u
n300pakeHue mapa

[Tepeceuenue chepsl U 1apa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepsbl miockocThio. Bua u
M300paKeHHE 1mapa

VYpasuenue chepsl. [T1ommans chepst u eé
yacreu

Cummertpus cdepsl u miapa
CrepeomeTpuyecKre 3a1a4n Ha
J0Ka3aTeNbCTBO U BBIUYMCIIEHUE, CBA3AHHBIE CO
cdepoii ¥ mapoM, IOCTPOCHUEM UX CEUEeHUI
IJIOCKOCTBIO

CrepeomeTpuuecKkue 3a1auu Ha
JI0Ka3aTeNbCTBO U BBIUYMCIIEHUE, CBA3AHHBIE CO

JleHb
POCCHIICKOTO
CTYJICHYECTBA

JeHb
POCCUICKON
HAYKHU

10t




66

67

68

69

70

71

72

73

74

75

76

77

[lnomaau
MTOBEPXHOCTH H
00BEMBI
KPYTIBIX TEN

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

cdepoil u mapom, MOCTPOSHUEM UX CCUCHHIA
IJIOCKOCTHIO

[Mpuknanuble 3anauun, cBsI3aHHBIE cO chepoil n
1apom

[ToBTOpEeHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHCJICHUS B OKPYKHOCTH, CTaHIaPTHBIC
og00ust

PaznuyHbIle KOMOMHAIIMY TEJT BPALICHHS U
MHOT'OI'PaHHUKOB

3agauu o teme "Tena U MOBEPXHOCTH
BparnieHus"

3anaun o Teme "Tena u MOBEPXHOCTH
BpaieHus"

KonTposnbHas pabora "Tena u moBepXHOCTH
BpauieHus"

O0béM mmmHapa. Teopema 06 00bEME
IPSAMOTO IUITHH/PA

Brruncienue 00bEMOB TeJI ¢ IIOMOIIBIO
onpenenéHroro narerpaina. O0nEM KoHyca
[Tnomany 60KOBOI 1 TIOTHOM MMOBEPXHOCTH
KOHYycCa

CTCpeOMCTpI/I‘leCKI/IC 3aJa4ur, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMOB HWJINHApPA, KOHYyCa

[puxnagasie 3a1aun o Teme "OOBEMBI U
IJIOIA U TOBEpXHOCTEN Ten"

O06BEM mapa u mapoBoro cekropa. Teopema
00 00béme miapa. [nomans chepsl.
CrepeoMeTprdecKHe 3a/1a4l, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMOB I11apa, MapoBOTO
CErMEHTa U IIapOBOr0 CEKTOpa

https://resh.edu.ru/subject/17/11/

10¢
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79

80

81
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84

85

86

87

88

JBmxenus

[ToBTOpEHue,
0000111eH1E U
CHCTEMaTU3AIUs
3HAHWUH

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

[pukmnanasie 3a1aun o Teme "OOBEMBI TEN",
CBSI3aHHBIC C 00BEMOM IIIapa U TUIOIIABIO
cdepsl. COOTHOMIEHHUS MEXIY TUTOIIAITMHU
TTOBEPXHOCTEH M 00BEMaMH TIOTOOHBIX TET

[TogoOHbIe Tena B mpocTpaHcTBe. M3MeHeHne
00béMa pu mooouu. CTepeoMeTprUUECKIe
3aJla4d, CBA3aHHBIE C BEIYUCIEHUEM 00BbEMOB
TeJI U IJIoIIaieil TOBEPXHOCTEM

KonTponbHas padora "[Tnomanu
TTOBEPXHOCTH M O0BEMBI KPYTIIBIX TET"

JBmkenns npocTpancTBa. OTOOpaXKEHMS.
JBmkeHns u paBeHCTBO ¢uryp. Oomme
CBOMCTBA JBMXKESHUMN

Buapl nBukeHui: napajiiienbHbIi IEPEHOC,
LIEHTpaJIbHAasi CHMMETpUS], 3€pKaJIbHAS
CUMMETPHUS, HOBOPOT BOKPYT MPSIMOi1

[IpeobpazoBanus nonoous. [Ipsimas u chepa
Olinepa

I'eomeTpuryeckue 3a1aun Ha TPUMEHEHNE
JIBUKEHUS

KonTponbHas pabdora "BekTtops! B
npocrpaHcTae"

O6o0matoiee nosropenue 11 moHATHH 1
MeToJ10B Kypca reomerpun 10—11 kmaccos,
cucTeMarusanus 3HaHui: "[lapannensHocTs
NPSAMBIX M TUIOCKOCTEW B MPOCTpaHCTBE"
Oo6o61maroree mopTopeHue 11 moHATHIA U
MeToJ10B Kypca reomerpun 10—11 kmaccos,
CHUCTEMaTH3alus 3HaHWil: "BekTopsl B
npocTpaHcTBe"

Oo6o0mmaromee nopropenue 11 mousaTuii u
MeToA0B Kypca reomerpun 10—11 kiraccos,

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

JeHb
KOCMOHABTHKHU
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94

95

96

97

98

denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

cucTeMaTu3anus 3HaHuil: "BexTophl B
npoctpaHcTae"”

Oo6o6mmaromee noproperue 11 mousaTuit u
MeTo10B Kypca reomerpun 10—11 kmaccos,
cucreMarusanus 3Hauuii: "Oopem
MHOTOT'paHHHKA"

Oo6o6mmaromee nopropenue 11 mouaTuii u
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3Hauuii: "Oobem
MHOTOIpaHHHKA"

Ob6o06maromiee moBToperne 11 moHsATHIA 1
MeToA0B Kypca reomerpun 10—11 kiaccos,
cucreMaTu3amnus 3Hanuii: "[lnomamu
MTOBEPXHOCTH B O0BEMBI KPYTIIBIX Ten"

O6o06maromiee moBroperne 11 moHsATHIA 1
MeToA0B Kypca reomerpun 10—11 kiaccos,
cucreMaTusanug 3Hanuii: "[lnomamu
MOBEPXHOCTH M 00BEMBI KPYIIIbIX T

Hrorosas koHTponbHAas paboTa

Hrorosas koHTpobHAA paboTa

[ToBTOpeHue, 0000IIeHNE 1 CHCTEMATH3AIIHS
3HAHUU

Ucrtopust pa3BUTHS CTEPEOMETPUM KaK HAYKU
U €€ poJib B Pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTHIA

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH
U €€ pPOJb B Pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

I/ICTOpI/ISI Pa3BUTHUA CTCPCOMCTPUHN KAK HAYKHU
ueé POJIb B pa3BUTHU COBPCMCHHBIX
WHXXCHCPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

10¢
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100
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102
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Ucropus pazButus ctepeoMeTpun Kak HAyKU
U €€ poJb B pa3BUTUU COBPEMEHHBIX
WHXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKU
1 e€ poJb B Pa3BUTHU COBPEMEHHBIX
WHXCHEPHBIX 1 KOMIBIOTEPHBIX TEXHOJIOTHHA

Ucropus pazButus ctepeoMeTpun Kak HAyKU
1 e€ poJb B Pa3BUTHU COBPEMEHHBIX
HWHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT U

Hcropust pa3BUTHS CTEPEOMETPHUH KaK HAYKU
U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXCHEPHBIX 1 KOMIBIOTEPHBIX TEXHOJIOTHIA

10¢




denepanbHas padouas nmporpamMma | Martemaruka. 10-11 kiaccel (yriryOaéHHBIH YPOBEHB)

OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOATHOCTB U CTATUCTHKA»

INOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kypc «BeposTHOCTh M CTaTUCTUKa» YIIyOJIEHHOIO YPOBHS SIBISETCA
POAOHKEHUEM U Pa3BUTUEM OJJHOMMEHHOT0 Y4eOHOT0 Kypca yriayOnIEHHOTO YpOBHS Ha
YpOBHE cpeaHero oOumiero oOpa3oBaHus. YueOHBIH Kypc IpeIHa3HayeH s
(dopMupoBaHUs y 00y4arOIUXCSl CTATUCTUUECKOM KYJIBTYPBl U IOHUMAaHUS POJIM TEOPUU
BEPOSITHOCTEN KaK MaTEMaTUYECKOTO MHCTPYMEHTA JUIsl U3yUYEHHUS CITy4alHbIX COOBITHI,
BEeIMYMH U 1poueccoB. [lpm wu3yueHMM Kypca o00OramaroTcs peaCcTaBICHUs
oOy4Jaronmxcs 0 METOAaX MCCIEI0BaHUs U3MEHUYMBOIO MUpPA, PA3BUBACTCS IOHUMAaHUE
3HaYUMOCTU U OOIIHOCTH MAaTe€MaTHYECKMX METOJIOB IMO3HAHUS KAaK HEOThEMIIEMOM
4aCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Coneprxanue y4eOHOTO Kypca HalpaBJI€HO HA 3aKPEIUICHHE 3HAHWH, MOTYYEHHBIX
OpU WM3YYEHHM Kypca Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHus, U HAa pa3BUTHE
NPEACTABICHUA O CIy4YalHBIX BEJIMYMHAX M B3aUMOCBS3AX MEXAY HUMH Ha BaKHBIX
NpUMEPAX, CIOKETHl KOTOPBIX IMOYEPIHYThl M3 OKpyKarouiero mupa. B pesynbrare
y oOydJaromuxcs JOJDKHO  cOpMHUpOBAThCS  NPEJACTaBICHHE O  HambOoJjee
YHOOTPEOUTENBHBIX M OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCTIOIb3YEMBIX ISl ONTMCAHUS
aHTPOIMIOMETPUUYECKUX U AEMOrpapuuecKux BeJMYHH, MOTPEIIHOCTEN B pa3IMUHbIE poJa
U3MEpPEHUSIX, JUIMTEIbHOCTH  0€30TKa3HOM  pabOThl  TEXHUYECKHX  YCTPOWMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SIBIsSETCA
0a3oil i1 OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CHEUaINCTaM HE TOJIbKO MH)KEHEPHBIX CIEUUAIBbHOCTEH, HO TaKXe€ COLMAJbHBIX U
MICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTENIbHOM
Mepe UCHOJB3YIOT anmnapar aHaius3a OOJbIIMX JaHHBIX. L{eHTpanbHyt0 yacTh yueOHOTro
Kypca 3aHMMaeT oOCyXJAEHHE 3aKOoHa OONbIIMX 4YHcesl — (yHAAMEHTAIbHOIO 3aKOHA
IPUPOJIbI, UMEIOIIET0 MAaTEMAaTHYECKYI0 (hOpMaTH3aIHIoO.

B cooTrBeTcTBHMM C yKa3aHHBIMM LIENISIMH B CTPYKType Y4YeOHOro Kypca
«BepodaTHOCTh W CTaTUCTHKa» Ha YIIIyOJIEHHOM YpOBHE BBIACIECHBI OCHOBHBIE
coziepkatenbuble JTUHUU: «CiydailHble COOBITHS U BEpOATHOCTU» U «CiydaiiHble
BEJIMUMHBI U 3aKOH OOJIBIINX YUCET.

[ToMUMO OCHOBHBIX JMHUHM B YUEOHBIA KypC BKIIOUEHBI AJIEMEHTBI T€OPUH TpadoB
U TEOPUU MHOXKECTB, HEOOXOIMMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4eOHOTr0 Kypca U CMEXHBIX MaTEMaTHUYECKUX YUYEOHBIX KYPCOB.

Copepxanne nuHun «CirydaifHble COOBITUS U BEPOSITHOCTHY CIIY>KUT OCHOBOM AJIst
(opMUpOBaHUS NPEJICTABICHUNA O paclpeAesIeHUN BEPOSITHOCTEN MEXIY 3HAYEHUSIMU
CIIy4alHbIX BEIWYMH. BaXHyI0 4YacTb B OJTOM COJAEP/KATEIBHOW JIMHUM 3aHUMAECT
U3y4YE€HHE T€OMETPUUYECKOT0 M OMHOMHUAIBHOIO DPACIPEAEICHUI M 3HAKOMCTBO C HX
HEIIPEPBIBHBIMU aHAJIOIaMH — ITI0KA3aTEIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMMU.
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Tembl, cCBsi3aHHBIE C  HEOPEPBIBHBIMU  CIyYalHBIMH  BEJIMYMHAMHU U
pacrnpene’eHus MU, aKIIEHTUPYIOT BHUMaHUE O0YyYaroluXcs Ha ONMCAaHUH U U3yYEHUH
CIy4yallHBIX SIBICHUI C TIOMOILIBIO HEMpepbIBHBIX (yHKIMH. OCHOBHOE BHUMaHHE
yAeTSeTCs MOKa3aTeIbHOMY M HOPMAJIbHOMY PacIpeieICHHSIM.

B yuebHOM Kypce mpenycMaTpuBaeTcsi 03HAKOMHUTEIBHOE U3YUEHUE CBSI3H MEXKITY
CIIy4ailHbIMH BEJIMYMHAMHU W OIKMCAaHUE 3TOM CBS3W C MOMOIIBI0 Kod(duimeHTa
KOPPEJISIIIY U €r0 BEIOOPOYHOTO aHAJIOTa. DTHU 3JIEMEHTHI COACPKAHHS Pa3BUBAIOT TEMY
«/Ilnarpammbl paccenBaHus», U3YYCHHYIO HA YPOBHE OCHOBHOTO OOIIero oopazoBaHus,
¥ BO MHOTOM OITUPAIOTCS HA CBEJICHUS U3 KypCOB ajreOpbl U T€OMETPHH.

Emé oauH sneMeHT colepkaHus, KOTOPbIA IpeiaraeTcsi Ha 0O3HaKOMUTEIbHOM
YPOBHE — IMOCJIEOBATEIbHOCTh CIy4YallHbIX HE3aBUCHUMBIX COOBITH, HACTyHArOIIUX
B eAMHUIly BpeMeHU. O3HaKOMIIEHHE C pacCHpe/eICHHEM BEPOSTHOCTEW KOIMYECTBA
TaKUX COOBITHI HOCUT pa3BUBAIOIIMIA XapaKTep U ABISETCS aKTyalbHBIM JUIS OyIylInX
aOUTypHEHTOB, TOCTYMAOIIMX HAa  y4eOHbIE  CIECNHMATBHOCTH,  CBA3AHHBIC
C 00I1IeCTBEHHBIMU HAyKaMU, IICUXOJIOTUEH U YTIPABICHUEM.

Ha wm3yuenme ydeOHOro Kypca «BeposTHOCTh M CTAaTUCTUKa» Ha YTIIyOJIEHHOM
ypoBHe otBoauTcs 68 yacos: B 10 kinacce — 34 vaca (1 gac B Henemto), B 11 kinacce —34
yaca (1 yac B HeJeIIO).

COIAEPKAHUE OBYUEHUA
10 KJIACC

I'pad, cBs3ublil rpad, mytu B rpade: muxisl U nenu. CTeneHb (BaJICHTHOCTB)
BepiuHbl. ['padnl Ha miockocTH. JlepeBbs.

CnyyaliHble SKCIEPUMEHTHI (OMBITHI) W CiIy4yalHbIe COOBITHSA. DJIEMEHTapHbIC
coOpITHs  (Mcxoabl). BeposaTHOCTh ciydaitHOro coObITHS. bBaM30CTh YacTOThl H
BeposITHOCTU COObITHH. CiyyallHbIE OMBITHI C PABHOBO3MOXXHBIMH 3JIE€MEHTapPHBIMU
COOBITHSIMH.

Onepauun Haj COOBITUSAMU: TepeceueHHue, OOBEIWHEHHE, MPOTUBOMOJIOKHBIC
coObITus. Jluarpammer Ditnepa. @opMyiia CIOKEHHS] BEPOITHOCTEH.

VYcioBHasE BEPOSITHOCTb.  YMHOXEHHE BEpPOATHOCTEH. JlepeBo ciay4alHOro
skcriepuMenTa. Popmysia nonHou BeposTtHocTH. Dopmyna baiieca. HesaBucumsbie
COOBITHSI.

bunapHbIii ciaydyaliHbI ONBIT (KCHBITAaHUE), ycrex W Heyaada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX HUCIBITAaHUW J0 MEepBOro ycrexa. IlepectaHoBku u
¢dakropuan. Yucno coueranuil. Tpeyroasauk [lackans. @opmyna Ounoma HeroToHa.

Cepust He3aBucuMbIX HcnbiTaHuil bepuymnu. CiydaiiHbIil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinas BenuunHa. Pacnipenenenue BeposiTHOCTe. Jlnarpamma pacupeaeneHus.
Onepaunn Haja cily4ailHbIMU BEJIMYMHAMU. bUHapHas ciydaiiHas BenuuuHa. [IpumMepsl
pacrpeiesieHui, B TOM YHCIie TEOMETPUYECKOEe U OMHOMUATBHOE.
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11 KJIACC

CoBMecCTHOE pacnpeeneHue IByX Cly4alHbIX BEIUYnH. He3aBucumele ciyyaiHble
BEJINYNHBI.

MatemaTnueckoe OXUAAHUE ClIy4yailHON BeiauuuHbl (pacnpezneneHus). [Ipumepst
NPUMEHEHUSI MAaTEMATUUYECKOTO OXUAaHUsS (CTpaxoBaHMeE, JoTepes). MaTteMmaTtnyeckoe
OKuJaHWe OWHAPHOW CIIy4alHOM BeIWYMHBI. MaTeMaTHYeCKOe OXHUIAHUE CYMMBI
CIIy4aliHbIX BEIMYMH. MaTeMaTuyeckoe 0KuaHle TeOMETPUYECKOTO 1 OMHOMUATIBHOTO
pacnpeneneHun.

Jlucriepcust U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI (paclpenescHus).
HMucnepcust OMHApHOM  CilyyallHOM  BeJIMYMHBI. Marematudeckoe  OXHUIaHHE
IIPOU3BEACHUA U JUCIEPCU CYMMbI HE3aBUCUMBIX CIy4alHBIX BeJIW4YuH. Jlucniepcus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMHUAJIBHOIO pacipenenaeHus. Jucnepcust u craHaapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACTIPEICIICHHUSI.

HepaBenctBo YeOnimmuéBa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
OonpIIMX yKcen. BeIOOpOUHBI MeTOA uccienoBaHuid. BrIOOpOUHBIE XapaKTEpUCTUKH.
OueHuBaHNE BEPOSITHOCTU COOBITHS IO BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpeppiBuble  ciydaiinble  BenuuuHbL.  [Ipumeppl. @OyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpeseneHus. PaBHOMEpHOE pacnpeliesieHue U €ro CBOWCTBa. 3a/lauu,
MIPUBOAIINE K MOKA3aTEIIBHOMY PaCIpeeIeHUI0. 3a1a4i, TPUBOAALIME K HOPMAIbHOMY
pacrnpeneneHno. OyHKIMUSA MIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIPEIEIICHHUS,
(GYHKIUS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO pacnpeenenns. OyHKIuUs MI0THOCTU
Y CBOMCTBA HOPMAJIbHOTO PACIPEACICHUS.

[TocnenoBarenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHH. 3aiayu, IPUBOJSIINE
K pacnpenenenuto Ilyaccona.

KoBapuanus nByx ciy4ailHeix BenuduH. KoagduimeHT nuHeHHON KOoppemsiuu.
CoBMecTHbIE HAONIOACHUS JABYX BEJIWYUH. BBIOOPOUHBIN KOAP(UIHMEHT KOppeIsuuu.
Paznuune Mexny JIMHEHHOW CBA3BIO U IPUYMHHO-CIIEACTBEHHOU CBA3bIO. JIMHElHas
perpeccusi, METOJ] HAMMEHBIINX KBAIPATOB.

IHNPEAMETHBIE PE3YJIBTATBI

K kony 10 kiacca oOyuaromuiics Hay4uTCs:

CBOOOJHO OIEpPUPOBATHh MOHATUSIMU: Tpad, MiIockui rpad, cBs3HbIA rpad, NyTh
B rpade, 1enp, MUK, I1epeBO, CTENEHb BEPILIUHDI, I€PEBO CIIYYANHOIO HIKCIIEPUMEHTA;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: CITyYalHbIN SKCIIEPUMEHT (OTIBIT), CIIy4YaiiHOe
COOBITHE, DJIEMEHTApHOE CIydyallHOE COOBITHE (SJIEMEHTAapHBI HCXOA) ClIy4yailHOro
OMbITa, HAXOJUTh BEPOSTHOCTH COOBITHM B ONBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSMU;

HaxoIuUTh W (OPMYIHPOBATH COOBITHS: TEpPECEUYCHHE, OOBEAMHCHHE HTaHHBIX
COOBITUH, COOBITHE, MPOTUBOIIOJIOKHOE JAHHOMY, MCIOJIb30BaTh AMArpaMMbl Dujepa,
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KOOPAMHATHYIO TPSAMYIO IJisl pEHIeHHus 3a7ad, TOJb30BaThCS (POPMYJION CIIOKEHHS
BEPOSTHOCTEH JIJIsI BEPOATHOCTEH IBYX U TPEX CIy4alHbIX COOBITHI;

ONEPUPOBATh MOHATHAMU: YCIIOBHAS BEPOATHOCTb, YMHOKEHHE BEPOSTHOCTEW,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYaHOIO HKCIIEPUMEHTA, HAXOJUTh BEPOSITHOCTU
COOBITHI ¢ TOMOIIBIO MTPaBUJIa YMHOKEHHUS, IEPEBA CIIyYalHOIO OMbITA, UCIOJIb30BATh
dbopmyny mosHOM BeposiTHOCcTH, Gopmyny bailieca mpu pemieHun 3agad, ONPEACNATH
HE3aBHCHUMOCTH COOBITHII 110 OpMYyJIE U IO OpTraHU3aAIUH CITyYalHOTO HKCIIEPUMEHTA;

NPUMEHSTh U3yYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI SISl IEPEUHUCIICHUS AJIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMNbITa, PEIICHHs 3aJad IO TEOpPUHU
BEPOSITHOCTEN;

CBOOO/IHO OIEpUPOBATH MOHITUSMU: OMHAPHBIM CIIy4yalHBIA ONBIT (MCHBITAHUE),
yCIIEX U HEeyaua, HE3aBUCUMBbIE UCIIBITAHUS, CEPUsI UCIIBITAHUM, HAXOAUTh BEPOSITHOCTH
COOBITHII: B CEpUU HCIBITAHUN J0 MEPBOTO ycrexa, B CEPUM UCHBbITaHWN bepHyim,
B OIIBITE, CBSI3aHHOM CO CIIy4ailHbIM BHIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOZIHO ONEpUpOBaTh MOHATHAMH: CIydyaliHas BEJIMYMHA, pAacCIpeaesieHUe
BEpPOSITHOCTEW, JMarpaMma paclnpeiesieHus, OWHapHas cllydailHas BeJIW4MuHAa,
reoMeTpuYecKoe, OMHOMHUAIIBHOE paclpeiesieHue.

K xoniy 11 kiacca oOydaromuiicss HAy4YuTCs:

ONIEPUPOBATH MOHATUAMU: COBMECTHOE PACIPEACICHNUE ABYX CIIyYalHbIX BEJIUYMH,
UCIIOJI30BaTh TAOJIMIy COBMECTHOTO pacHpelesieHUs] IBYX CIy4YalHbIX BEJUYWH JJIS
BBIJICJICHUSI PACHPEACICHUS KaXJOM BEJIMYUHBI, OIPEICICHUS HE3aBUCUMOCTH
CIIy4aliHbIX BEJIUYUH;

CBOOOJHO OMEPUPOBATH TMOHATHEM MATEMAaTUYECKOTO OXHUAAHUSA CIydyaiHOU
BEJIMUMHBI (pacrpesesicHus), MPUMEHIThL CBOMCTBA MaTEMaTUYECKOTO OXKHJIAHUS MPU
pEelIeHUH 3a/lay, BBIYHCIATH MaTEMaTHYECKOE OXHAaHWe OWHOMUAIBHOTO U
r€OMETPUYECKOTO PACIIPENEICHUM;

CBOOOJTHO OIEpPUPOBATh TOHITHSAMHU: JTUCHEPCHS, CTaHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJMYMWHBI, IPUMEHATh CBOWCTBA JHUCIEPCHUU CIIyYalHOM BEJIIMYHMHBI
(pactpeneneHus) TpPU PELICHUM 3a/lad, BBIUUCIATH JUCIEPCUI0 U CTaHIApPTHOE
OTKJIOHEHHE T€OMETPUIECKOTO U OMHOMUATILHOTO PACTIPE/ICICHHI;

BBIYUCIISATh BBIOOPOUHBIC XapPAKTEPUCTUKU MO JaHHOW BBIOOpKE W OIIEHUBATh
XapaKTEPUCTHUKH  TEHEpPaJbHOM  COBOKYMHOCTH  JAHHBIX 10  BBIOOPOYHBIM
xapaktepuctiukaM. OICHMBAaTh BEPOATHOCTH COOBITHI W TPOBEPITH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3bI, MTOJIb3YSICh M3YUYCHHBIMU PACTIPEICICHUSIMMU.
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10 knacc
HasBanue KonuuaectBo OcHOBHBIE BU/IbI JEATEIHHOCTU
pazzeina (TeMbl) 4acoB OcroBHoE coneprkanie 00yYarommxcs
DneMeHThI Teopun rpadoB 3 I'pad, cBs3HBIN rpad, peacTaBiIeHNE [IpeacTaBasiTh OOBEKTHI U CBS3U
3a/1a4M C MOMOIIbIO Tpada. MEKTy HUMU € MOMOIIbI0 rpada,
Crenenb (BaJlEHTHOCTD) BEPIIUHBI. HAXOJUTh IIyTH MEXKy BEpIIMHAMU
[TyTs B rpade. Llenu u uukibl. rpada.
I'padst Ha mtockocTu. JlepeBo Brinenars B rpade nenu u 1UKIIbL.
CIIy4aiflHOTO SKCIIEPUMEHTA CrtpouTts 1epeBO MO ONMUCAHUIO
CIIy4alHOTO OMbITa, ONUCHIBAThH
ClIy4aliHbIe COOBITHS B TEPMUHAX
JepeBa.
Pemates 3agaun ¢ TOMOIIBLIO
rpadosB
Crny4aiiHble OTIBITHI, 3 CrnyyaifHble SKCTIEpUMEHTHI (OTIBITHI) Brigenste u onuckiBaTh

CiTy4aiiHbIe COOBITHS U
BEPOSTHOCTU COOBITUI

U CITy4aiiHble COOBITUS. DJIeMEHTapHbIE
coObITHs (Mcxoabl). BepositTHOCTB
ciydaiiHoro coObITus. BepostHoctr
COOBITHI B OTIBITAX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

CIly4aifHbIe COOBITHS B CIy4ailHOM
OTIBITE.

@opMyIMpPOBATh yCIOBUS IPOBEACHUS
CIIyYalHOT'O OIIBITA.

HaxoauThk BeposSsTHOCTH COOBITHI

B OIBITAX C PABHOBO3MOYKHBIMHU
AJIIEMEHTAPHBIMU UCXOAaMU
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Onepanun

HaJl MHOKECTBAMHU

U COOBITUSIMU.
CrnoxxeHre ¥ yMHOXEHHE
BEPOSTHOCTEM.

Y coBHAsI BEPOATHOCTb.
HesaBucumeblie coObITHSA

[Tepeceuenue, 00beTMHEHNE MHOKECTB
1 COOBITHH, TIPOTHUBOIOJIOKHBIC
coObITus. DopMyIia CIOKEHUS
BEPOSTHOCTEU Y CJIOBHAsL BEPOSTHOCTb.
YMHOKEHNE BEPOSITHOCTEM.

dopmyia yCIOBHOU BEPOATHOCTH.
dopMyia TOJTHON BEPOATHOCTH.
®opmyiia baiieca. HezaBucumeie
COOBITHUSA

Hcnonb3oBath quarpammel Ditnepa

U BepOAIbHOE OMHMCAHNE COOBITHIA
P BBITIOJTHEHUU ONepaui

HaJ COOBITHSIMHU.

OueHnBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITHI IO MEpPE HACTYTLICHUS
JPYruX COOBITUH B CIIy4ailHOM OTIBITE.
Pemate 3a7a4m, B TOM 4HCIIE

C UCTIOJIb30BAHUEM JIEPEBA CITyYaHOTO
onbITa, POPMYJI CIIOKEHUS

Y YMHOXKEHUS BEpOSITHOCTEN

DneMeHTbl KOMOMHATOPUKHU

KombOunaTopHO€E TpaBUiio YMHOKEHHUS.
IlepectanoBku u (aktopuan. Yucno
coueranuil. Tpeyroneauk [lackans.
®opmyina 6uHoma HeroToHa

®opMyIHpOBaTh U JOKA3bIBATH
KOMOWHATOpHbIE (haKTHI.
Hcnons30BaTh MpaBUiIo YMHOXKEHHS,
U3y4YEHHbIE KOMOMHATOPHBIE (POPMYIIBI
JUIS IEPEYUCIIEHUS SJIEMEHTOB
Pa3INYHBIX MHOXKECTB, B TOM YHUCJIE
3JIEMEHTAPHBIX COOBITUI B CIIy4ailHOM
OTIBITE.

[Tonw3oBatbes Gopmyoit u
TpeyronbHukoM Ilackans

JUTSL ONTPENIENIEHUS YHCIIa COYETAaHU M.
[Tpumenste hopmyry OuHOMA
HproTona m1s mpeoOpazoBaHus
BBIPAKEHUN
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Cepuu nocneaoBaTEIbHbIX 5 bunapHbIil ciiyyaliHbINA ONIBIT Pa36uBaTh ClI0KHBIE IKCIIEPUMEHTHI

ucnpiTanuid. McnbiTanus (ucmipiTaHue), yCrex 1 Heyjlaya. Ha OT/EJIbHBIE UCTIIBITAHUS.

bepnyinm. He3zaBucumeble ucnbITaHus. Pematp 3a1aun Ha mouck

Crny4aiiHbiii BEIOOD Cepusi HE3aBUCHUMBIX UCIIBITAHUMN BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOW COBOKYITHOCTH 1o niepBoro ycnexa. Cepus UCIIBITAHUN JI0 TIEPBOTO yCIexa u
HE3aBUCHUMBIX UCTIBITAHUN bepHyIuin. B CEpUsX UCIbITaHUU bepHyuu,
Ciy4daiiHblii BEIOOP U3 KOHEUHOM a TAK)K€ B OIIBITAX CO CIIyYalHbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH
[IpakTuueckas padora C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAHUEM DJICKTPOHHBIX (dakToB U (popmyI1, B TOM YKCIIE B XOJI€
Ta0JIHIIL IPAKTHYECKON pabOThl C MPUMEHEHUEM

CTaHAAPTHBIX (PYHKITUI
CityyaiiHble BEJTUYMHBI 14 Cnyuaitnas BenuunHa. Pacnpenenenue OcBauBarh NOHATUS: CITydailHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Oneparuu

HaJl CJIy4YalHbIMU BEJIMYMHAMM.
[Tpumepsl pactipenenennii. bunapuas
CllyyaliHas Belm4yuHa. ['eomerpuueckoe
pacn-penenenue. bunoMuaabHOE
pacnpeaeneHue. MaremaTuueckoe
0’KMJIaHUE CIIyYalHOMN BEJINYUHBI.
CoBMeCTHOE pacpeeneHue IByX
CIly4yaliHbIX BeJIM4YuH. HezaBucumbie
ciay4daiiHble BeIuyuHbl. CBOKCTBA
MAaTEMATUYECKOTO OXKUIaHHUS.

BEJIMYMHA, paclpeeseHue, Tadnuia
pacrpeneseHus, [uarpaMma
pacrpeneneHus.

HaxoauTe 3Ha4eHUsI CyMMBI U
IIPOU3BEACHUSA CIIyYalHbIX BEJIMUMH.
CrpouTh OMHApHBIE paclpeaesICHUs
110 OITMCAHUIO COOBITUH B CIIyYalHBIX
onbiTax. CTPOUTH U pacno3HaBaTh
reOMETPUUYECKOE U OMHOMUAIIBHOE
pacrpeneneHus.

Pemars 3a1aum Ha BeIYMCIIEHNE
MaTeMaTHYECKOrO OKUIAHUS.
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MareMatruyeckoe oOKujaHue OMHapHOU
CIIy4YallHOW BEJIMYMHBI.
MaremaTn4eckoe 0OXKUIaHuE
reOMETPUUECKOT0 M OMHOMHAILHOTO
pacnpenenenuit. Jlucnepeus u
CTaHJAapTHOE OTKJIOHEHHME. [lucniepens
OMHaApHOM CITy4yalHOUW BEJIMYMHBI.
CaoiicTBa 1ucriepcuu.
MareMaTu4eckoe 0XKUJaHNE
IIPOU3BEICHUS U TUCTIEPCUSI CYyMMBI
HE3aBUCHUMBIX CITyYalHbBIX BEJIMYMH.
Jucnepcusi OMHOMHUATBHOTO
pacrpeneneHus.

[IpakTuueckas padora

C HCTIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIHII

CTpouTb COBMECTHBIE PACIIPEACIICHUSI.
N3y4dars cBOMCTBAa MAaTEMATHYECKOTO
0XKHUJIaHUSL.

Pemars 3aaun ¢ moMomIbIO
WU3YUYCHHBIX CBOMCTB.

[To nzyuennbIM hopmysiaMm HaXOIUTh
MaTeMaTHYECKHUE OKUTaHUS
CIIy4YalHBIX BEJIMYUH, UMEIOIINX
r€OMETPUYECKOE U OMHOMHUAIIBHOE
pacrpeeneHus

OcBauBaTh NOHATHS: TUCTIEPCHUS,
CTaHJIAPTHOE OTKJIOHEHUE CITyYalHOU
BEJIMYUHBI.

Haxomguts nucrniepcuto

10 pacIpeeICHUIO.

N3yyath cBOMCTBA IUCIIEPCHU.

[To u3yuenHbIM hopmMyamM HAXOIUTh
JUCTIEPCUI0 OMHOMUATIBLHOTO
pacrpeneneHus, B TOM YUCIIE B X0/
PaKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34
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11 KJIACC
HazBanue KomnuectBo OcHOBHBIE BUJIBI ACATEIILHOCTH
OcHOBHOE co/iepKaHue
pazzena (TeMbl) 4acoB 00yYarommxcs

3aKkoH OOJIBIINX YKCET 3) Hepasenctso UeoOrniméBa. Teopema Pa3bupats qokazarensCcTBa TEOPEM.
YeObmuéna. Teopema bepHysm. OcBanBaTh BEIOOPOYHBII METOT
3akoH 0oJsbIInX yKcesn. BeiOopouHbIi HCCJICIOBAHNM, B TOM YHCJIE B XO/C
METO/1 UCCIICIOBAaHUM. MPaKTHYECKON paboThI
[IpakTudeckas pabora
C UCITOJT30BaHUEM DJICKTPOHHBIX
TaOJIHII

DIeMEeHThI MaTEMaTHYECKOM 6 ['enepanbHas COBOKYITHOCTh U OcBauBaTh MOHATHUS: TeHEpaIbHAS

CTaTUCTHUKHU

ciy4aitHasi BBIOOpKa. 3HAKOMCTBO

C BLIOOPOUHBIMU XapPaKTEPUCTUKAMU.
OueHka cpegHero U JUCIepcun
TE€HEPAIbHON COBOKYITHOCTH

C TIOMOIILI0 BHIOOPOYHBIX
xapaktepucTtuk. O1leHUBaHUE
BEPOSITHOCTEN COOBITUI TTO BBIOOPKE.
Cratuctuueckas runotesa. [IpoBepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO
CBOMCTB N3yYEHHBIX PACIPEICICHNMN.
[IpakTrueckas paborta

C HCMOJIb30BAHUEM DJIEKTPOHHBIX
TaOIUIL

COBOKYITHOCTb, BEIOOPKA, BLIOOPOUYHOE
cpeaHee ¥ BEIOOpOYHAs TUCTICPCHS.
Brraucasats BEIOOpOUYHBIC
XapaKTEPUCTHKH M HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
T€HEPAIIBHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTHYCCKAS
TUTIOTE3a.

OrneHrBaTh BEPOATHOCTH COOBITUH U
MPOBEPATH MPOCTEHUIIINE TUTIOTE3bI

Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHUCJIE B X0JI€ TPAKTUYECKON
paboThI
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HenpepriBHbIE cirydaiiHble
BEJIMYMHBI (pacrpeieneHus),
[IOKA3aTeJIbHOE U
HOPMAJIBHOE pacIpeieIeHUs

[IprMepb! HENPEPBIBHBIX CIIyYaWHBIX
BeJIn4rH. OyHKIUSA INIOTHOCTH
BEpOSATHOCTH. PaBHOMEpHOE
pacupenenenue. [Ipumepsl 3a1ad,
IIPUBOSIINX K ITOKA3aTEIILHOMY

Y K HOPMAaJIbHOMY PacIpeIeICHUsM.
@yHKIMS VIOTHOCTH BEPOSITHOCTH
IIOKA3aTeJIBHOIO PACTIPEAECIICHUS.
@yHKIMS INIOTHOCTU BEPOSATHOCTH
HOPMAJIBHOTO PACTIPEIEICHUS

3HAKOMHTHCS TTOHSATHSAMU:
HENpEpbIBHAS CITy4alHasl BEJINYHNHA,
HETPEPHIBHOE pPacCIpeielICHUE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTh BeposSTHOCTH COOBITUI
10 JaHHON (QyHKUIUU

IUIOTHOCTH.

3HAKOMUTLCS C MOHATHSIMHU:
MOKA3aTeIbHOE PaCIpeICIICHUE,
HOpPMaJIbHOE pacIpeaeICHUE.
BoiaensTh Mo onucaHuio ciiydyaHbIe
BEJIMYUHBI, PACIIPECTICHHBIC

IO TTI0KA3aTeJIbHOMY 3aKOHY,

10 HOPMaJIbHOMY 33aKOHY.
Pa3bupars npumepsl 3aaa4,
MPUBOIAIIMX K MOKA3aTEIIbHOMY
pacCIpeieIEHUIO U K HOPMAJIbHOMY
pacupeacaeHuIo

Pacmipenenenue Ilyaccona

ITocnenoBaTeIbHOCTH OMHOYHBIX
HE3aBHCUMBIX COOBITHH.

[Tpumep 3amaun, NpUBOAAIIEH

K pacupeaenenuro [lyaccona.
[IpakTrueckas paborta

C HCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

BpraensaTe mo onucaHuio Ciry4aiHoro
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE

1o 3akony Ilyaccona.

Pemiate 3aga4yu, B TOM 4YUCJIE B XO4€
IPaKTHYECKON pabOThI ¢ IPUMECHEHUEM
CTaHAAPTHBIX (PYHKITHI 2JIEKTPOHHBIX
Ta0IUI]
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CBs13b MEXy CITy4allHBIMU 6 KoBapuanus 1Byx Ciay4alHbIX OcBauBaTh NOHATHS: KOBapHALMS,
BEJIMYMHAMU BennuuH. Koaduiment koppemsium. KOA(PGUITUEHT KOPPEISIIIIU, JINHEHHAS
CoBMecTHbIE HAOIOICHUS IBYX 3aBUCHMOCTb.
BeJIMYMH. BpiOopouHbIil kKoapdunmeHT | OleHUBATh XapakTep CBI3U MEKIY
Koppensuuu. Paznmuuue Mexay CIy4YaliHbIMHM BEIUYMHAMHU, UCXOMS
JIMHENHOM CBSA3BIO U IPUUYHUHHO- U3 IPUPOBI JAHHBIX U BHIYUCICHHBIX
CJIIEICTBEHHOU CB:A3b10. JInHEHAs XapaKTEPUCTHUK.
perpeccust. [Ipaktuueckas pabora Hcnonp3oBath nuarpaMMbl
C UCIIOJIb30BaHNUEM IEKTPOHHBIX paccerBaHusl 111 U300pakeHUs
Ta0IHIL COBMECTHOTO PACCEUBAHUS
JAHHBIX.
Haxonuts koapuiuenTs ocu
JarpaMMsbl, B TOM YHUCJIE B XO€
IPAKTHYECKON pabOThl C MPUMEHEHHEM
CTaHAAPTHBIX (PYHKIMI
O06001eHue U 11 [IpencraBiieHre TaHHBIX C TOMOUIBIO [ToBTOpATH U3yYEHHOE U BHICTPANUBATh

cUcTeMaTH3alus 3HaHUHI

TaOJIMI ¥ IUarpaMM, oNucaTeIbHast
CTaTUCTHKA, OMbBITHI

C pPaBHOBO3MO>KHBIMU
AJIEMEHTapHBIMU COOBITUSIMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHH C TpUMeHeHrueM (popmyI u
rpauuecKkux METO0B
(koopauHaTHas npsimasi, 1epeBo,
auarpaMmma Jiliiepa), ciy4daiHble

CHUCTEMY 3HAHUU
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BEJIMYMHBI U PACIPEACIICHNS,
MaTeMaTHYECKOE OKUIAHUE
CJIy4YaliHOM BEJIMYHNHBI

OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME

Ioypounoe niianupoBanme 10 kiacc

Ne Paszpnen Tema 0P Cassb ¢ [IB
n/n
DneMeHThI Teopur  ['pad, cBA3HBIHA rpad, IpeacTaBlIeHNE 3a1a4H C Jlent 3nanuit
1 rpadoB nmoMoIso rpada
Crenens (BajeHTHOCTD) BepiuuHbl. [IyTh B rpade.
2 Leny 1 LUKIIBI
I'padbr Ha TuTOCcKOCTH. [lepeBo cirydaitHOTO
3 9KCIEpPUMEHTA
Cryualinble
OTIBITHI,
cly4JailHble
COOBITHS U
BEPOSITHOCTH CryvaliHble SKCIIEPUMEHTHI (OTBITHI) U CIy4aliHbIe
4 COOBITHIH COOBITHSI. DIIeMEHTaPHBIE COOBITHS (MCXOIbI)
. Henb Yuurens
BepositHOCTB CityuaitHoro coObiTHs. BepositHoctn
COOBITHIA B OTBITAX C PABHOBO3MOYKHBIMH
5 AJIEMEHTAPHBIMU COOBITUSMU
BepositHOCTB CityuaitHOTO cOOBITHS. BepositTHocTH
COOBITHIA B OIBITaX C PABHOBO3MOKHBIMHU
6 3JIEMEHTAPHBIMU COOBITUAMU
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10
11

12
13
14

15

16

Ornepanuu Haj
MHOKECTBaMH U
COOBITHSIMH.
Crnoxenue u
YMHOXCHHE
BEPOATHOCTEM.
VYcnoBHas
BEPOSITHOCTb.
HezaBucumnie
COOBITHS

JIeMEHTEI
KOMOWHATOPUKHU

Cepun
IOCJIEIOBATEIbHBIX
HCITBITAaHHH.
Hcnprranus
bepnysnu.
Cuyuaiinblii BEIOOD
U3 KOHCYHOU
COBOKYITHOCTH
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[lepeceueHue, 00beTMHEHIE MHOKECTB U
COOBITHH, TPOTUBOMIOIOXKHBIE COOBITHS. DopMyIa
CJIO’KEHUSI BEpOSTHOCTEH

VYcnoBHast BEpOATHOCTh. Y MHOXKEHUE
BeposaTHocTeil. DopMya ycoBHON BEpOATHOCTH

YcnoBHas BEpPOSTHOCTh. Y MHOXKEHHE
BeposaTHocTeil. DopMya ycoBHON BEpOATHOCTH

®opmyJia MOJHON BEPOSITHOCTH

®opmyna baiteca. HezaBucumsbie coObITHS

KomMOuHaTOpHOE MTPAaBUIIO YMHOKEHHSI.
[epecTanoBku 1 Gakropuan

Uucno coueranuil. Tpeyronbuuk Ilackans

®opmyna 6uHoMa HeroToHa

Konrtponbnas padora Nel: "I'padsl, BeposTHOCTH,
MHO’K€CTBa, KOMOMHaTOpUKa"

BunapHsbiii ciy4aiiHbIi ONBIT (MCTIBITAHUE), YCIIEX
n Heynada. HesaBucumele ucnbitanus. Cepus
HE3aBUCHMBIX MCIIBITAHUH 10 IEPBOTO yclexa
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17
18
19

20

21

22

23

24

25

26
27

28

29

30

Crny4aiinble
BEJIMYUHBI U
pacrpenencHus
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Cepuist HE3aBUCHMBIX UCTIBITAHUN 10 TIEPBOTO
ycmexa

Cepust He3aBUCHMBIX UCTIBITaHUN bepHyn

Cry4aliHblii BEIOOp 3 KOHEUHOH COBOKYITHOCTH

[pakTrdeckas paboTa ¢ UCHOIB30BAaHUEM
3JIEKTPOHHBIX TAOJIHI]

Cnyuaiinast BenmuunHa. Pacnipenenenue
BeposiTHOCTEN. JlnarpaMmma pacnpeaesneHus

Omneparuu HaJl CIyYalHBIME BEIMYUHAMMU.
[Ipumeps pacupenenenuil. bunapnas cinyuaiinas
BEJIMYHMHA

I'eomerpuueckoe pacnpeneneHue. bunomuanbHoe
pacmpeneneHue

MareMatruyeckoe OXugaHue CIydaiHON
BennuuHbL. COBMECTHOE paclpeesieHue IByX
CJIy4ailHbIX BEJIMYMH

HezaBucumeie ciydaiinpie BennunHbl. CBOICTBA
MaTeMaTHYEeCKOro OKuaaHus. MaremaTrnieckoe
OXKUJaHue OMHAPHOHN CITydalfHOW BEITMYUHBI

Martematnyeckoe 0KuJaHHE T€OMETPUIECKOTO U
OMHOMUAIIEHOTO paclpeIeIeHUH

I[I/ICHepCI/Iﬂ 1 CTAaHAAPTHOC OTKJIIOHCHUC

Hucnepcusi OMHApHOH ciTydailHO# BEJIMYMHEL.
CaoiicTBa qucnepcun

MaremaTHueckoe OXUJAHUEC TPOU3BCACHUA U
AUCTepCus CyMMbI HEC3aBUCHUMbIX CHy‘lafIHBIX
BCIINYHH

IpakTudeckas padoTa ¢ UCMONIB30BAHUEM
3JIEKTPOHHBIX TaOJIHI]

JleHb poccuiickoro
CTYJI€HYECTBA

Jenb poccuiickoi
HayKHU

[enb
KOCMOHABTHUKHU

122



denepanbHas padouas nporpamMma | Martemaruka. 10-11 kmaccbl (yriryOsia€HHBIH YPOBCHB)

Jucniepcusi GMHOMHAITBHOTO PACTIPEACIICHUSL.
[MpakTHyeckas paboTa ¢ UCTIOIb30BAaHUEM
31 3NEKTPOHHBIX TaOIHUI]

32 O00011eHE U cUCTEMATH3aLMs 3HAHUH

Konrtponbnas padota No2: "Ucneiranust bepaymm.
33 CryvaiiHple BETHYUHBI U pacTpeaeneHus’"

34 O0001IeHNEe U cUCTEMaTH3aLKs 3HAHUI

IToypouHnoe niianuposanue 11 kaace

Ces3b ¢ I1B

Neo Paszpnen Tema 0P
n/n
3akoH Oonbmux ~ HepaBenctBo YeOnimieBa. Teopema UeOrbimiena.
1 qucen Teopema bepayin. 3akoH OONBLIMX YHCET
HepagencrBo YeoObimena. Teopema UeObImiesa.
2 Teopema beprysuin. 3akoH OONBIINX YHCET
HepagencrBo YeoObimena. Teopema YeOblmiena.
3 Teopema beprysmuin. 3akoH OONBIINX YHCET
4 Br16opouHbIii METO UCCIeIOBaHUN

[TpakTrueckas paboTa ¢ HUCIOJIb30BaHUEM
5 AIEKTPOHHBIX TaOJIHII

I'enepasbHast COBOKYITHOCTD U CITy4aiHas
BbIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMU

DneMeHThI xapakrepucTukamu. OTieHKa CpeHero u
MaTEMaTHYECKOW  JHUCIEPCUM FE€HEPAIIBHOM COBOKYITHOCTH C
6 CTaTHCTUKH MTOMOIIIBIO BBIOOPOYHBIX XapaKTEPUCTUK

T'enepasibHas COBOKYIIHOCTb U Cily4aiHas
BBIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMH
xapaktepuctukamu. OIeHKa CPETHET0 U
JIICTICPCUU TeHEePaTbHON COBOKYITHOCTH C
7 MTOMOIIBI0 BEIOOPOYHBIX XapPaKTEPUCTHK

Henb 3Hanuit

Jlenp Yuutens

12¢



10

11

12

13

14

15

16

17

18

HenpepsiBHbIE
Cly4yalHble
BEJIMYMHEI
(pacmipenenenus),
MOKa3aTEeNbHOE U
HOpMAaJIbHOE
pacnpeneseHus

Pacnipenenenue
Ilyaccona

CBs13b MEXKITY
CITy4aiiHBIMH
BEIMYMHAMHU
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O1eHUBaHKUE BEPOATHOCTEH COOBITUH 1O BBIOOPKE

Craructuueckas runotesa. [IpoBepka mpocrenmx
TUIIOTE3 C OMOIIBIO CBOMCTB U3yUEHHBIX
pacrnpeneneHui

Craructrdeckas rumnoresa. [IpoBepka mpocTenmx
TUIIOTE3 C IOMOIIBIO CBOMCTB U3yUYEHHBIX
pacrnpeneneHui

[IpakTryeckas padboTa ¢ HCIOIB30BAHHEM
3JICKTPOHHBIX TaOJIHUI]

[Ipumepbl HeNpepHIBHBIX CIYyYalHBIX BETHYHH.
OyHKIMS IUIOTHOCTU BEPOATHOCTH

PaBHOMepHOE pacnipenenenue. [Ipumeps! 3aay,
NPUBOJISAIINX K MOKA3aTEIEHOMY U K HOPMAJILHOMY
pacrpeneneHusIM

(DYHKHI/IH IIJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO pacIpeaCICHUA

OyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMATBHOTO
pacnpeneneHus

TTocnenoBaTenbHOCTH OJUHOYHBIX HE3aBUCUMBIX
coObITuid. [Ipumep 3anauu, MPUBOIAIICH K
pacnpenenenuto [lyaccona

ITpakTryeckas paboTa ¢ NCTIOIB30BAaHUEM
3JIEKTPOHHBIX TAOJIHIL

KoBapunanus AByX ciydailHbIX BETHYHH.
Koadduument xoppensaunu
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19

20

21

22

23

24

25

26

27
28
29

30

31

32

33

34

O06001enue u
CUCTEMATH3ALIS
3HAHUHA
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CoBMecTHbIE HAOIOICHUS IBYX BEITUYHUH

Bri6opounsiii kodhGUIEEHT KOppesInm

Paznuune Mexay IMHEHHON CBA3BIO U IPUYUHHO-
CIIEICTBEHHOM CBS3BIO

JIuHeiiHas perpeccust

[MpakTuyeckas paboTa ¢ UCIOIB30BaHHEM
3JICKTPOHHBIX TaOJIHUI]

[IpencraBienne JaHHBIX C IOMOIIBIO TAOIHII U
JarpaMM, oIucaTelIbHasi CTaTHCTHKA

OMNBITH ¢ PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMU

Brrancienne BeposTHOCTEH COOBITHI €
npuMeHeHueM Gopmyi

Brruncnenue BeposTHOCTEH COOBITHI €
NpUMEHEHUEeM IpadMueCKUX METOIOB:
KOOpAWHATHAs MpsAMasi, IEPeBO, Tuarpamma
Oiinepa

ChyuaiiHble BETMUUHBI M paclpeaeIeHus

MaremaTuueckoe OXUJJaHue CIyYaliHON BETUYUHBI

Marematuueckoe OXUJJaHUE CIyYaliHON BETMYUHBI

Kontponbnas padota: "BeposTHOCTD U
cratuctuka

Brruunciienne BeposiTHOCTEH COOBITHI €
npuMeHeHueM GopMyI U rpauIecKux METOI0B

Brrurcnenue BeposaTHOCTEH COOBITHI ¢
MpUMEHEHUEM QOpMYIT U TpadhUIECKUX METOIOB
CrydaiiHple BETMYUHBI U pacTIpeIeICHIS.
Marematuueckoe OXKUJJaHUE CIIyYalHON BETUYUHBI

Jlenp poccuiickoro
CTYZCHTYECTBA

JeHp poccuiickon
HayKU

[enb
KOCMOHABTHUKHU

12¢
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