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OdenepanpHas pabovas mporpamMma To ydeOHOMY TmpeameTy «MaTtemaTuka»
(6a3oBBIN ypoBeHB) (MpeameTHas o6macTh «MaTtemaTnka u nHPOpMaTHKa) BKIFOYACT
MOSICHUTENBHYIO 3aIMCKY, COJIepKaHuE O0yUCHHUsI, INTAHUPYEMbIE PE3yJIbTaThl OCBOCHHUSI
IPOTPaMMBI [0 MaTEMATUKE, TEMATUYECKOE TIAHUPOBAHNUE.

[TosicHuTeIbHAS 3aMMCKA OTPAYXKAET OOIIME IEH U 3a7a9d U3YICHUS MaTEMAaTHKH,
XapaKTEPUCTUKY TICHXOJOTHUECKUX TPEANOCHIIOK K €€ HM3yYCHHIO O0Y4arolMMUCH,
MECTO B CTPYKType yd4eOHOTO IIIaHa, a TaKXe MMOAXOABl K OTOOPY COAepKaHus,
K OIPEICIICHUIO TUNIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanne OOydYeHHS PACKPBIBACT  COJCPKATEIbHBIC JIMHUH, KOTOPHIC
npeaiaraloTcs JUisi 00s3aTeNIbHOTO M3Y4YEHHUsSl B KaXKJIOM KJacce Ha YPOBHE CPEIIHETrO
oO1ero ooGpazoBaHuMsl.

[TnanupyemMbie pe3ylbTaThl OCBOCHHSI MPOTPAMMBI MO MAaTEMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOYyYCHHs Ha YPOBHE
CpemHero oOIero oOpa3oBaHUs, a TaKXKe MPEIMETHBIC JOCTHXKEHUS O0YydJaroIIerocs
3a KaXIbIi TOJ1 OOy4EeHUs

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 MaTemMaTUKE Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe PI'OC COO ¢ yuéToM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
NPEABIABISIEMBIX K MaTeMaTHYECKOMY OOpa3oBaHHUIO, M TPaAMIMN POCCHUICKOTO
oOpa3zoBanus. Peanuzamusi mporpaMmbl MO0 MaTeMaTHKE OOECTeuMBACT OBJIAJICHUE
KJIFOUEBHIMA ~ KOMIIETCHIIMSIMU, COCTaBISIONIMMH  OCHOBY IS  CaMOpPa3BUTHS
U HEMPEPHIBHOTO O00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATENILHOTO PA3BUTHSI IMYHOCTH O0YUYaIOIIHUXCS.

B nporpamme mo maremaTuKe Y4TEHBI UJIeW U MOJoKeHus KoHienuu pa3BuTHs
MaTemarudeckoro oopaszoBanus B Poccuiickoit @eneparuu. B cooTBeTcTBUY C Ha3BaHUEM
KOHIICTIIIUY, MaTeMaTH4eckoe OoOpa3oBaHME JOHKHO, B YAaCTHOCTU, MPETOCTABIISITH
KOKJIOMY 00y4aromeMycsi BO3MOXKHOCTh JIOCTHKEHUSI YPOBHS MaTeMAaTHUECKUX 3HAHUH,
HE0OXOMMOro JIJIsl JaJIbHEHIIeH yCTeHOoN X13HU B o01mecTBe. IMEHHO Ha pelieHue
ATOM 3a/layyl HalleJIeHa MporpaMmMa Mo MaTeMaTruke 6a30BOr0 YPOBHHI.

B smnoxy nudpoBoit TpaHchopmaruu Bcex cdep UYeIOBEUECKON JesITEIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3  0a30Boii
MaTeMaTU4YeCKOM MOJITOTOBKHU. YK€ B IIKOJIE MAaTEMAaTHKa CIY>KUT OTIOPHBIM MPEIMETOM
JUIST W3Y4YEHUsS CMEXHBIX JUCIMIUIMH, a B JKU3HU TIOCJI€ IIIKOJIBI peaJbHOM
HEO0OXOMMOCTBIO CTAHOBHUTCS HEMPEPHIBHOE 00pa3oBaHUE, YTO TPeOyeT MOJIHOIEHHOM
0a3oBoii 00IIe00pPa30BaATEIBHOM TOATOTOBKH, B TOM YHCJIE W MaTeMaTHYECKOH. DTO
OOyCJIOBJIEHO TE€M, YTO B HAIlM JHU PAcTET YHUCIO CIENUATBHOCTEH, CBSI3aHHBIX
C HETMOCPEICTBEHHBIM MPUMEHEHHEM MaTEMaTHKH: U B c(hepe SKOHOMUKH, U B OH3HECE,
U B TEXHOJIOTUYECKUX 00JIACTAX, U JaKe B TYMaHUTApHBIX cepax. Takum oOpa3om, Kpyr
OOy4Jarommxcsi, M KOTOPBIX MaTeMaThKa CTAaHOBHUTCS 3HAUYMMBIM MPEAMETOM,
CYILIECTBEHHO PaCIIUPSIETCA.
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[IpakTiyeckasl MOJE3HOCTh MAaTEMATHKU OOYCJOBIIEHA TeM, YTO €€ MPeaMETOM
ABJIAIOTCS (DyHIAaAMEHTaIbHbIE CTPYKTYPhI HAILIETO MHUpA: MPOCTPAHCTBEHHbIE (HOPMBI U
KOJIMYECTBEHHBIE OTHOLIEHUSI OT MPOCTEHIINX, YCBAaMBAEMbIX B HEMOCPEICTBEHHOM
OMbITe, JI0 JOCTATOYHO CIIOKHBIX, HEOOXOJWMBIX HJsl Pa3BUTUS HAyYHBIX H
TEXHOJIOTUUECKNX uJeH. be3 KOHKpPETHhIX MaTEeMaTHYECKUX 3HAHMM 3aTpyAHEHO
NOHMMAaHWE TPUHLHUIIOB YCTPOHCTBA M HCIIOJIB30BAHUA COBPEMEHHON TEXHHKH,
BOCHIPUATHE W HMHTEpIpeTalus pa3HOOOpa3HOW COIMAIBbHOM, HSKOHOMHYECKOM,
noJuTUYecKod  uHbopmaruu, ManodPdeKTUBHA TMOBCEIHEBHAS  MpaKTHYECKas
nesTenbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KM3HHU MPUXOAUTCS BBHITIOIHATE TOCTATOYHO
CJIOHBIE PACUEThl U COCTABIIATh HECIIOKHBIEC aJITOPUTMBI, HAXOJAUTh HYKHbIE (hOPMYJIbI
U MPUMEHSTHh UX, BIAJETh MPAKTUUECKUMH NMpUEMaMU T€OMETPHUUECKUX M3MEPEHUN U
MOCTPOCHUMN, YUTAaTh HHQPOPMAIUIO, MPEJACTABICHHYI0 B BUAY TaOJHI], IuUarpamm
U IpaduKoB, >KUTh B YCIOBHUSX HEONPENEIEHHOCTH W TOHUMAaTh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITHM.

OmHOBpPEMEHHO € pacuiupeHreM cep MpUMEHEHHsT MaTeMaTHKH B COBPEMEHHOM
obmiectBe BcE Oosiee BaKHBIM CTAHOBUTCS MAaT€MaTHYECKUH CTWJIb MBIIIJICHHUS,
NPOSIBIISIOLIUICS B OIpenela€HHbBIX YMCTBEHHBIX HaBbIKax. B mporecce usyueHus
MaTeMaTUKUd B apceHall MPUEMOB U METOJOB MBIIIJICHUS YEJIOBEKA E€CTECTBEHHBIM
00pa30oM BKITIOYAIOTCS MHAYKIHS U JeAYyKIUsA, 0000IIeHNe U KOHKPETU3allHs, aHaTN3 U
CUHTE3, KJacCUpUKalus U cucTemMaTrusalus, abcrparupoBanue u aHanorus. OOBEKThI
MaTEeMaTHUECKUX YMO3AKJIIOUEHWH, TpaBWIa WX KOHCTPYHPOBAHHS PACKPHIBAIOT
MEXaHU3M  JIOTMYECKUX  IOCTPOCHUM,  CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dopMynupoBaTh, OOOCHOBBIBATh U JOKa3bIBaTh CYXKICHHUS, TEM CaMbIM pa3BUBAIOT
JIOTUYECKOe MBIIUIeHHEe. MaTeMaTuke MpUHAJICKUT BeAylas poib B (pOPMUPOBAHUU
AJITOPUTMUYECKON KOMIIOHEHTHl MBIIIJICHUS] W BOCHUTAaHUM YMEHHH  J1eHCTBOBATbH
10 33/IaHHBIM QJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC W KOHCTPYHUPOBATH HOBBIC.
B mnpomecce pemieHus 3amad — OCHOBHOM y4eOHOM JAESATEIBLHOCTH Ha ypoKax
MaTeMaTHKU — Pa3BUBAIOTCS TBOpUYECKas U MPUKIIAIHAS] CTOPOHBI MBIIIICHUS.

OO0yueHue maTeMaTUKe JAET BO3MOXKHOCTH Pa3BUBATH y 00yYarOLIUMXCs TOYHYIO,
palMOHAIIBHYI0O U MH(POPMATHUBHYIO PeYb, YMEHHE OTOMpaTh HamboJee MOIXOISIINE
SI3BIKOBBIE, CHMBOJHMYECKHE, TpaduyecKue CpeACTBa I BBIPAXKEHHUS CYXKICHUUA U
HATJISHOTO UX MPEICTaBICHHUS.

HeoOxoauMbpIM KOMITIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJIKOBAHUU
SIBIISIETCS 00IIIee 3HAKOMCTBO C METO/IaMU TIO3HAHMSI ICHCTBUTEILHOCTH, TIPECTABICHNE
O TpeaMeTe M METOJIé MAaTeMaTUKHU, €ro OTIMYMA OT METOJOB ECTECTBEHHBIX H
IYMaHUTapHbIX HayK, 00 OCOOEHHOCTSIX NPUMEHEHHS MaTeMaTHUKW MJii pPEelIeHUs
HAYYHBIX W MPUKJIAJHBIX 33a4. TakuM 0Opa3om, MaTeMaTH4Yeckoe o0pa3oBaHHe BHOCUT
CBOM BKJIaJ B (pOopMUpPOBaHKE OOLIEH KyJIbTYphl YeJIOBEKA.

W3ydyeHne MaTeMaTUKU CIIOCOOCTBYET SCTETHUECKOMY BOCIHUTAHHUIO YEJIOBEKA,
MOHMMAHUIO KPAacoThl M U3AIMIECTBA MAaTEMaTHYECKUX PAaCCyXIEHUH, BOCHPHUITUIO
reOMEeTpUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHHU.
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[IpuopurerHpiMu LensiMu o0yudeHus matematuke B 10—11 kmaccax Ha 0GazoBoM
YPOBHE SBJISIFOTCS:

(dopMupoBaHHE IEHTPAIbHBIX MATEMaTHUYECKUX TMOHATUH (YUCIIO, BEIMYMHA,
reoMeTpuueckas (Qurypa, MepeMeHHas, BEpOATHOCTb, (PYHKIIHA), 0OECHEUHBAIOIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHMs 00yJarOIINXCS;

NOoJBEJCHUE OOy4aroluXcss Ha JOCTYIIHOM Uil HHUX YpPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTEMATUKHU U OKPY’KAIOIIEro MUpPA, MOHUMAHUE MAaTEMAaTUKU KaK 4acTh
o011el KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUN, KPUTUUHOCTHA MBILIUICHHS,
MHTEpeca K U3YYEHUI0 MaTEMATHKUY;

dopmupoBanrne (YHKIUOHATBHOW MaTEMaTHUYECKOW TPAaMOTHOCTH: YMEHUS
pacno3HaBaTb MaTEMaTUYECKHME AaCHEKTbl B  PEAJIbHBIX JKU3HEHHBIX CHUTyalUsaX
U TpU U3YYEHUU JIPYrUX YYEOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH WU
3aKOHOMEpPHOCTEW, (QOpMYyJIUpOBaTh HX HaA A3BIKE MaTEeMaTHMKM U  CO3/aBaTh
MaTE€MaTU4YeCKHEe MOJENH, IIPUMEHATh OCBOCHHBIM  MAaTeMAaTHMYECKHl  ammapar
JUISl PELICHHs MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, MHTEPIPETUPOBATh U OLECHUBATH
IIOJIyYCHHBIE PE3YJILTATHI.

OcHOBHBIMU JIMHUSAMU cojaepkanus mMatematnku B 10-11 kmaccax SIBISIOTCS:
«Yucna u BbIUUCICHUSY, «AnreOpay («Alredpandeckue BbIPAXKECHUSD, «YPaBHEHUS U
HEpaBEHCTBa»), «Hauana MareMaTtnyeckoro ananusan, «l'eomerpus» («I'eomeTpuueckue
burypsl U ux cBOMCTBa», «l3MepeHue reoMeTpuYecKuX BEIMUUH»), «BeposiTHOCTL U
CTaTUCTHKa». JlaHHBIE JMHUM pa3BUBAIOTCS MapajuIeNIbHO, KaxJash B COOTBETCTBUU
c cOOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBUCUMO OJIHA OT JPYIOi, a B TECHOM KOHTAKTE
u B3aumonercTBuu. KpoMe 3Toro, ux OOBEIMHSET JOTMYEecKas COCTaBIISAIONIAs,
TPaJAMLIMOHHO MPUCYIIAasi MaTEMAaTUKE U MPOHU3BIBAOIIAs BCE MATEMAaTHUYECKUE KYPChI U
conepkarenbubie JIMHUU. ChopmynupoanHoe B ®I'OC COO TtpeboBaHue «BlaJICHUE
METOJAMH JI0Ka3aTelIbCTB, aJrOPUTMaMHU pEIICHHs 3adad, yMeHUEe (POpMyIHpOBATH
ONpEENCHHs, aKCUOMBl W TEOPEMBbI, MNPUMEHSITh HUX, MPOBOJIUTH JI0KA3ATEIbHBIC
pacCyXJeHUsT B XOJE pEIICHHs 3aJay» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a
(bopMHpOBaHUE JOTHYECKUX YMEHUW pachpelensieTcss Mo BCEM TojaM oOydeHus
Ha ypOBHE CPEIHET0 00111ero 00pa3oBaHus.

B cootBerctBUM ¢ ®PI'OC COO MaremaTuka siBIsIETCS 005S3aTeIbHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBaHus. [Iporpammoil mo mareMartuke npeaycMaTpUBaeTCs
u3ydyeHue ydyeOHoro mpeamera «MartemaThka» B paMKaxX TpEX y4eOHBIX KypCOB:
«AnreOpa ¥ Hauajga MaTeMaTHdyeckoro aHamuza», «['eomerpusi», «BeposTHOCTH U
CTaTUCTHKa». DOPMUPOBAHHUE JIOTMYECKUX YMEHHI OCYILECTBIISIETCS HA MPOTSKEHUU
BCEX JIeT OOy4YeHHs] Ha ypOBHE CpeaHero obOiiero oOpa3oBaHMs, a AJIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJIEp>KaHUE BCEX HA3BAHHBIX BbIIIE YUEOHBIX KYPCOB.

O0111ee yuCiIo YacoB, peKOMEH0BAHHBIX ISl U3ydyeHus MateMaTtuku — 340 yacos:
B 10 xmacce — 170 yacoB (5 ywacoB B Hemenio), B 11 kmacce — 170 gacoB (5 wacos
B HEJICJIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p3,30BaHI/I$I HaIIPpaBJICHO
Ha JOCTHXXCHHC 06ytlaIOHII/IMI/ICSI JIMYHOCTHBIX, MCTAIIPCAMCTHLIX H IPCAMCTHBIX
06p&30BaTCJ'II)HI>IX PE3YIIbTATOB OCBOCHUA y‘I€6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare u3ydeHus MaTeMAaTUKH Ha YPOBHE CpPEAHEro o0Iero oOpa3oBaHMs
y oOyuatoierocst OyayT copMupoBaHbl CIEAYIONIUE TUYHOCTHBIE PE3YIbTaThl:

1) rpaskIaHCKOro BOCIIMTAHMS

C(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3MIIMKA OOYyYaroIerocss Kak aKTHBHOTO H
OTBETCTBCHHOTO YJICHA POCCHMCKOIO OOINECTBa, MPEICTABICHUE O MaTeMAaTHYCCKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBICHUH, TPOIEAYP TPaskIaHCKOTO
ob1ecTBa (BBIOOPHI, OIPOCHI M JIPYroe), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIHBIMU
UHCTUTYTAaMHU B COOTBETCTBHHU C MX (PYHKIUAMHU M Ha3HAYCHUEM;

2) MAaTPUOTUICCKOT0 BOCITMTAHMA:

C(l)OpMHpOBaHHOCTB pOCCHﬁCKOﬁ Fpa}I(,Z[aHCKOﬁ HACHTHUYHOCTH, YBAKCHHUA
K IIpOoOuIoOMY H HACTOAIICMY pOCCHﬁCKOﬁ MaTCMaTuKH, HOCHHOCTHOC OTHOIICHHC
K AJOCTHMIXKCHHAM pOCCHﬁCKHX MaTCMAaTHKOB H pOCCHﬁCKOﬁ MaTEMaTHYECKOM ITKOJIBI,
HCIIOJIB30BaHHC 3THUX I[OCTI/I)KCHI/Iﬁ B IPYIUX HAYKaX, TCXHOJIOTHUAX, C(i)ean O9KOHOMMKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCHIMCKOT0 Hapoaa, CPOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHHUA, AITHUYECKOTO IIOBEIEHUS, CBI3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKH U JESATEIBHOCTBIO YUYEHOIO, OCO3HAHHWE JIMYHOIO
BKJIaJla B IOCTPOCHHE YCTOWYUBOTO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, PEIICHUH, pPACCYX IACHUN, BOCHPUUMYUBOCTD
K MaTEMAaTHYECKUM aCIIEKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCNATAHUS:

c(hOpPMHUPOBAHHOCTh YMEHHUS NMPUMEHSATh MAaTEMAaTHUYECKHWE 3HAHUSI B HMHTEpecax
3I0pOBOTO0 M 0€30MacHoro oOpas3a >KWU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (37I0pOBOE TMHTaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATHM UM OTHbIXa,
peryispHas Guznueckas akTUBHOCTD), (U3MUECKOE COBEPIICHCTBOBAHUE TIPHU 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIIbHOMU IEATEIBHOCTBIO;

6) TPy10BOT0 BOCIIMTAHMS:
TOTOBHOCTH K TPY[Y, OCO3HAHHE IIEHHOCTH TPYHOIIOOHUS, MHTEPEC K Pa3jIiyYHBIM
cepam poheCCHOHATBHON NEATENLHOCTH, CBI3aHHBEIM C MaTEMATUKON U €€
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MPWIOKEHUSIMA, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymieit mpodeccun
U PEaM30BbIBaTh COOCTBEHHBIC J>KW3HCHHBIC IUIAHBI, TOTOBHOCTH W CIIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOpa30BaHUIO HA MPOTSHKCHUH BCel KHM3HHU,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PCIICHUH MPAKTHYSCKUX 3a7ad MaTEMaTHYECKOM
HaIPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKON KYJIbTYPHl, TOHUMaHNE BIUSHUS COIMATBHO-
HYKOHOMHYECKUX MPOIIECCOB HAa COCTOSTHUE MPUPOTHON U COIUATLHOU CPE/Ibl, OCO3HAHNE
r100aTpbHOTO  XapakTepa HKOJIOTHMYECKUX TpoOJieM, OpHCHTAlHUs Ha MPUMCHEHHE
MaTeMaTHUECKUX 3HAaHWW JUIsi peleHHsl 3a7ad B OO0JAacTH OKPYXKAIOUIEH Cpembl,
IUTAHUPOBAHKE TIOCTYITKOB W OICHKH WX BO3MOXKHBIX IMOCIEIACTBHHA JIJI OKPYIKAIOMICH
Cpebl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMA:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTUKHU, TOHUMAHUE MAaTEMAaTUYECKOM HAyKH KaK
cepbl YeIOBEUECKON AESITEIbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYUMOCTHU JIJISl Pa3BUTHUS
IUBWIM3AIUM, OBJIAJCHUE S3bIKOM MaTEeMaTMKd M MaTeMaTHYEeCKOM KYJbTYpou
KaK CpEICTBOM  IO3HAHWS  MHUpPAa, TOTOBHOCTh  OCYIIECTBIATh  IPOEKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDI

B pesynbrarte ocBOSHUS IpOrpaMMbl IO MaTEMAaTHKE Ha yPOBHE OCHOBHOT'O OOIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMUpOBaHbI METANPEAMETHBIE PE3YJIbTaThl,
XapaKTEPU3YIOIIUECS OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMU JCHCTBUSMU,
YHUBEPCATbHBIMA  KOMMYHUKATUBHBIMH  JICUCTBHSIMH W yYHUBEPCATbHBIMU
PETYISTUBHBIMU JACHUCTBUSMU.

Ilo3HaBaTeIbHBIe YHUBEPCAJIbHbIC Y4eOHbIC 1eHCTBUA
ba3zoBble Jjoruyeckune 1eMCTBUA:

BBUSIBIISITh W XapAaKTEPU30BaTh CYILIECTBEHHBIE TMPU3HAKKM MAaTEeMaTUYECKHUX
OOBEKTOB, TOHSATHUM, OTHOIICHUU MEXKIYy MOHATHUIMH, (HOPMYJIUPOBATH OMPECIICHUS
MOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIM TPU3HAK KJIacCU(pUKAIMU, OCHOBAHUS
JUTs1 0000IIEHUs U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPHUHUMATH, ((OPMYIUPOBATH M IPEOOPA3OBBIBATE CYKJICHUS: YTBEPAUTEIHHBIC
U OTpUIATEIbHbIE, EAUHUYHBIE, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITh MaTEMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U M IPOTUBOPEUUS
B (akTax, MaHHBIX, HAONIOJEHUSX W YTBEPXKACHUSAX, IIpeyiarath KpUTEpUU
JUISL BBISIBIICHUSI 3aKOHOMEPHOCTEUN U ITPOTUBOPEUH;

JieaTh BBIBOJIBI C MCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHTYKTUBHBIX
YMO3AKJIFOUYEHUH, YMO3AKJIIOUCHUH 10 aHAJIOTUH;
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MPOBOJIUTH CAMOCTOSTEIBLHO JIOKA3aTeILCTBA MATEMATHYCCKUX YTBEPIKICHUMA
(mpsiMble ¥ OT TPOTHUBHOTO), BBICTPAWBATh aApPTYMEHTAIMIO, MPUBOAHWTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BHIBOIBI;

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHus, BEIOMpAaTh HAauOoJee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEIBHO BBIIEICHHBIX
KPUTEPUEB).

Ba3oBnle ucciaenoBarejabCKue 1eCTBUA.

WCMOJIb30BaTh BOIPOCHI KAaK HCCIEAOBATEIILCKUM HWHCTPYMEHT ITO3HAHHS,
dbopMyIHpOBaTh BOMPOCH, (PUKCHUPYIOIIKE MPOTUBOPEUHE, MPoOIeMy, YCTaHABIUBATh
HMCKOMOE M JJaHHOE, (HOPMUPOBATH TUIIOTE3Y, API'YMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, WCCIIEIOBAHUE
M0 YCTAHOBJICHHWIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBICHHUA, IpoIlecca,
BBISIBJICHUIO 3aBUCMOCTEH MEXKTy 00BEKTaMHU, SIBICHUSAMU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (hopMynHpoBaTh O0O0OOIIEHHUS M BBIBOABI 110 pPe3yjbTaTaMm
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOIYUYEHHBIX
pe3yJIbTaTOB, BRIBOJAOB M OOOOIICHUI;

IIPOTHO3UPOBATh BO3MOKHO€ pPa3BUTHUE TMPOLIECCA, a TAaKXKE BBIJBUTAThH
MPEIOIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanumeii:

BBISIBJIAITH 1e(DUIUTHI HH(OPMALIUHY, JAHHBIX, HEOOXOAUMBIX JIJIs1 OTBETA Ha BOIPOC
U JJIA peuieHus 3a/1auu;

BbIOMpaTh HH(OPMALMIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh UM MHTEPIPETUPOBATh MH(POPMALMIO PA3IMYHBIX BUAOB U (hopm
IIPE/ICTABIICHHUS];

CTPYKTYpUpOBaTh HWH(GOPMALIMIO, MPEICTaBIsATh €€ B pa3iuyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHHMBATh HAJA&KHOCTh MH(POPMALMU MO CAMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KpUTEpHUsIM, CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIEe JeHCTBUSA:

BOCIIPUHUMATh U (POPMYJIHUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBHSIMHU
U 1[EJISIMU OOIIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PelIeHUs 3a1adi, KOMMEHTHPOBAThH
MOJIYYCHHBINA PE3YJIbTAT;

B XOJle OOCYXIEHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
poOJIeMBI, pelIaeMOl 3a/layu, BBICKA3bIBATh WJICH, HAIICJIICHHBIC Ha IOWCK pEIICHUS,
COTOCTAaBIISATh CBOM CYXKJEHUS C CYXICHUSMU JPYTMX YYaCTHUKOB JIMAJIOTA,
OoOHapy>KHUBaTh Pa3InYUEe M CXOJACTBO IMO3UIINHA, B KOPPEKTHOU PopMme hopMyTupoBaTh
pa3HOTIACHsl, CBOU BO3PAKCHUS,

MPEACTABIATh PE3yJbTaThl PEIICHUS 3a7a4yd, SKCIEPUMEHTa, WCCIEIOBaHNUS,
MPOEKTa, CaMOCTOSITENIBHO BHIOWpaTh (opmMaT BBICTYIUICHHS C YYE€TOM 3aj1a4
MPE3eHTAINN U OCOOCHHOCTEH ayAUTOPHH.
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PerynsitTuBHble YHHBepPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusamnus:

COCTABJISITH ILJIaH, AJITOPUTM PEIICHUS 33]1a4H, BEIOUPATh CIIOCOO PEIICHUSI ¢ yUETOM
UMEIOIIUXCS PECYypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTbh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOUW MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

BIIQJICTh HABBIKAMH ITO3HABATEIBHON pedICKCHM KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUA U MBICIUTENbHBIX MPOIECCOB, HX PE3ylbTaTOB, BIAACTh CIIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TpoIlecca M pe3ysibTara perieHUus MaTeMaTHYeCKOU
3aJlaui;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPU PEIICHWW 3aadH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX,
HalJICHHBIX OIMHOOK, BEISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJIbTaTa IEIU M YCIOBUSIM, OOBSICHATH MPUUMHBI
JOCTHKEHUS WM HEJOCTHKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OITHOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1eATEIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUAYATHLHON pabOThI
Opy  pEHIeHHH Yy4eOHBbIX 3ajay, MPUHUMATh I1I€JIb COBMECTHOM JEeSTEIbHOCTH,
IUIAHUPOBATh OPTAaHM3AIMI0 COBMECTHOM pabOTBI, pacupeneisaTh BUIbI padoT,
JIOTOBApUBAThCA, OOCYX JaTh MPOIECC U pe3ysabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpyNmoBbIX ¢Gopmax paboTel (0OCykIeHus, OOMEH MHEHHUI,
«MO3TOBBIE ITYPMbD) U UHBIE), BBITIOIHATH CBOIO YaCcTh PaOOTHI U KOOPJAMHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIa/la B OOIINIA
MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMO/ICHCTBHUS.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS MPOTPAMMbI IO MaTeMaTWKe Ha 0a30BOM
YPOBHE Ha YPOBHE CPEJIHET0 0011ero 00pa3oBaHus MPEACTABIEHBI M0 roJaM 00y4YeHus
B paMKaX OTJACJIbHBIX YYEOHBIX KYypCOB B COOTBETCTBYIOIIMX pa3feiiax MpOTrpaMMBbI
10 MAaTEMATHKE.
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OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

MNOACHUTEJIBHAA 3AIITMCKA

VYuebHsbIil Kypc «Anredpa U HayaJla MaTEMAaTUYECKOTO aHaU3a» SABJISIETCS OJHUM
U3 HauOoJsiee 3HAYMMBIX B MPOrpaMMe CpPEIHEro oO0miero o0pa3oBaHUs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH 00ECIEYMBACT WHCTPYMEHTAJIbHYIO 0a3y AN U3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C JpYyroil CTOpPOHBI, (OPMHUPYET JOTHUYECKOEe
U a0CTpakTHOE MBIIUICHUE OOYYalolIUXCsl Ha YpOBHE, HEOOXOJAMMOM JJisi OCBOCHUS
y4eOHBIX KypcOB MH(QOPMATHKH, OOIIECTBO3ZHAHUS, UCTOPUHU, CIOBECHOCTH. B pamkax
yueOHOro Kypca «AnreOpa M Hauyajga MaTeMaTHYECKOTO aHaiu3a» oO0ydaroluecs
OBJIaJIEBAIOT YHUBEPCAIbHBIM SA3bIKOM COBPEMEHHON HAYKH, KOTOpast OpMyIMpyeT CBOU
JOCTHKEHHSI B MaTEMaTUUYECKOI (opme.

VY4eOHbIil Kypc anreOpbl ¥ Hauajl MaTEMaTHYECKOT0 aHAJIM3a 3aKJIabIBAET OCHOBY
JUIsl YCHEIIHOTO OBJAJICHUS 3aKOHAMU (PU3MKH, XUMHH, OWOJOTUH, TOHUMAHHUS
OCHOBHBIX  TEHJCHLIMA JKOHOMUKM M  OOILIECTBEHHOW  U3HHU, IO3BOJIAET
OPUEHTHPOBATbCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX,

YBEPEHHO HMCIOJIb30BaTh WX B MOBCEAHEBHOM XKM3HH. B TOXe Bpemsi OBJaJieHUE
aOCTpaKTHBIMU U JIOTUYECKU CTPOIMMH MaTEMaTUUYECKMMU KOHCTPYKLHSIMU Pa3BUBAET
YMEHUE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH YTBEPXKICHHS,
UCIOJb30BaTh 0000IlEHNE W KOHKPETHU3allMio, aOCTparupoBaHUE M aHAJIOTHUIO,
(opMupyeT KpeaTUBHOE U KPUTUYECKOE MBILIUIEHHE. B X0/1€ n3yuenus anreOpbl 1 Havas

MaTeMaTUYECKOT0 aHaJIN3a Ha YPOBHE CPEITHEro O0IIero oopa3oBaHusi 00yJaroniuecs
MOJIY4arOT HOBBIA ONBIT PEUICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOATEIBHOTO OCTPOCHUS

MaTEMaTUYECKUX MOJIEJIEH pealbHbIX CUTYallMi U UHTEPNPETALUU MOTYyYEHHbIX
pEelIeHM, 3HAaKOMATCSA C MpUMEpaMu MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE,
HAyKe U B UICKYCCTBE, C BBIAAIOIIMMUCA MaTEMAaTUYECKUMH OTKPBITUAMU U UX aBTOPAMH.

VYyeOHbli Kypc anredpbl 1 Havyajl MaTEMaTHYECKOTo aHaiu3a o0Jaaaet
3HAYNTEIBHBIM BOCIIUTATEIBHBIM ITOTEHIMAJIOM, KOTOPBIM peaqu3yeTcss KaK 4epe3
y4eOHbII MaTepHall, ClOCOOCTBYIOIUNA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI, TAK
1 yepe3 crnenuduky ydeOHOl JesTebHOCTH, TPeOyroled caMOCTOsITEIbHOCTH,
AKKypaTHOCTH, IPOAOJKUTEIBHON KOHIIEHTPAll BHUMAHUS U OTBETCTBEHHOCTHU

3a MOJIYYEHHBIN pe3yJIbTaT.

B ocHoBe Meronuku oOyueHus anreOpe M HayajllaM MaT€MaTHYEeCKOro aHaln3a
JICKUT JIEATEIbHOCTHBIA MPUHIUIT 00YYESHUSI.

B cTpykType nporpammsl no ajnreOpe v HauajaaMm aHalIu3a BBIACISAIOTCS CIeIyIOIINe
coJiepKaTelIbHO-MeToIuYecKre JUHUM: «Yucna W BeUUCHCHUS», «DyHKIMM U
rpadukn», «YpaBHEHUs M HepaBeHCTBa», «Hawama maremaTthyeckoro aHainzay,
«MHoOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEpPKATEIbHO-METOJUYECKUE JIMHUU
U3y4aloTCsl Ha NPOTSHKEHMHM JBYX JIeT OOy4YeHHsl Ha YpOBHE CpEIHEro OOIero
o0pa30BaHMsl, €CTECTBEHHO JOMOIHSS APYT Apyra U MOCTEINEHHO HACHIIASICh HOBBIMU
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TeMaMu U pasnenamu. J(aHHBIN yuyeOHBINH KypC SIBIISIETCS MHTETPATUBHBIM, MOCKOJIBKY
oOBeuHSET B cebe cojiepKaHWe HECKOJIbKUX MaTEeMaTHYECKUX NUCLMIUIMH: anredpa,
TPUTOHOMETPHUSI, MATEMAaTUUECKUI aHaliu3, Teopus MHOKECTB U apyrue. [lo mepe Toro
KaK oOydJarommecs OBJaJE€BAlOT BCE Oojiee MIMPOKHUM MaTeMAaTUYECKUM ammaparom,
y HHUX T[OCIEA0BAaTeNIbHO (QOPMHUPYETCSI U COBEPIIECHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKyI0O MOJENIb PEAJIbHOW CHUTYyallMd, HNPUMEHATHh 3HAHUA, IIOJTYYCHHbIE
B yueOHOM Kypce «Anredpa W Hadajga MaTEeMaTHMYECKOTO aHalIM3ay, IS PElIeHUs
CaMOCTOATENbHO  CHOPMYJTMPOBAHHOM  MaTEeMaTHYECKOM  3ajayd, a  3aTeM
MHTEPHPETUPOBATH MOJIYYCHHBIN PE3YNIbTAT.

ConepxarenbHO-METOUYECKass JMHUA «Yuclia M BBIUMCICHUS» 3aBEpIIaCT
¢bopMUpOBaHHE HABBIKOB HCIIOJNIB30BAHUSA JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4yaToO Ha YPOBHE OCHOBHOTO oOmiero obpaszoBanms. Ha ypoBHe cpemHero oOriero
oOpa3oBaHMs 0c000€ BHUMaHUE yaensieTcs (GOPMUPOBAHUIO MPOYHBIX BEIUUCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0d MCIHOJb30BaHUE pPa3iIUYHbIX (OPM  3aluch
JEUCTBUTEIBHOTO YUCIIA, YMEHUE PAlMOHAIBHO BBIIOJIHATH ACUCTBUSA C HUMH, J1€JaTh
INPUKHUJIKY, OLIEHUBATh pe3yibTar. OOydaromuecs MoJydyaroT HaBBIKU MPUOIMKEHHBIX
BBIYMCJICHU, BBIMIOJHEHUS JCHCTBUI C YUCIaMU, 3alIMCAHHBIMU B CTaHAAPTHOU opMme,
VICITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTaHT, OLIEHUBAHMS YHCIIOBBIX BBIPAKEHUN.

ConepxxarenbHass  JUHUS ~ «YpaBHEHHS W HEPABEHCTBA»  pealu3yercs
Ha MPOTSHKEHUU BCEro 00yueHHs Ha YPOBHE CPEIHETr0 00LIero 0Opa3oBaHUsl, TIOCKOJIbKY
B KaXJOM pa3fesie IpOorpaMMmbl MPEIyCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3a7ad.
OOyyaroiuecs: OBJIaI€BAIOT PA3IUYHBIMU METOAAMH PEIICHUS LEJIbIX, pallMOHAIbHBIX,
UPpPaLMOHAIBHBIX, TOKA3aTEIbHBIX, JOrapu(PMUUECKUX U TPUTOHOMETPUIECKUX YPABHEHUH,
HEpPaBEHCTB U uX cucteM. [lomydeHHble yMEeHs KCTIOB3YIOTCS IIPU UCCIIEA0BAHUN (DYHKIMIA
C TOMOILIBIO NPOU3BOJHOM, PEHICHHH NPHUKIAJHBIX 33]ad U 3a/ad Ha HAXOXKICHUE
HauOONbIINX M HAUMEHBIIMX 3HAaYeHUM (QyHKuuH. JlaHHas coxep)kareibHas JMHUA
BKJIIOYAET B ceOsl Takke (OpMHUPOBAHME YMEHHI BBINOJHATH PACUETHI MO (PopMmyiiam,
npeoOpa3oBaHusl LIEbIX, PALMOHAIBHBIX, WPPALMOHAIBHBIX U TPUTOHOMETPUUYECKHUX
BBIPOKEHUM, a TakXke BBIPAXEHH, colepKalllux CTerneHu u Jiorapudmsl. braromaps
U3YUYEHHUIO anre0pandyeckoro Marepuana MpPOUCXOAUT  JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO U a0CTPAKTHOTO MBINIICHUST 00yJarommxcs, GOPMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX PacCyXJI€HUW, pabOTbl C CUMBOJIBHBIMH (OpMaMu, MPEACTABICHHUS
3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BHJIE paBEHCTB M HEPaBEHCTB. Airedpa npeziaraer
3 PeKTUBHBIE HHCTPYMEHTHI JJISl pEIICHUS TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/a4,
HAIJIAHO IEMOHCTPUPYET CBOU BO3BMOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeTOoAMYecKass JUHUSA  «DyHKIMM U TpaduKuU»  TECHO
neperyieTaeTcs ¢ IpyruMH JIMHUSMHU y4eOHOIrO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCJIEAOBATENBHOCTh  W3Y4YEHUs  Marepuana. M3ydeHue  CTENEeHHOW,
MOKAa3aTeJIbHON, JTOTapu(PMUIECKON M TPUTOHOMETPUUYECKUX (DYHKIIMMA, UX CBONCTB U
rpaMKoB, HCHOJb30BaHUE (YHKUMN 1O pelIeHus 3aJad U3 JApYrux ydeOHBIX
IIPEAMETOB M PEAIBHOM KU3HHU TECHO CBSI3aHO KAK C MaTEMAaTUYECKUM aHAIN30M, TaK U
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C peleHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMAHUE YACNIAETCS
(GbOopMUPOBAHUIO YMEHHSI BhIpaxaTh (POpMyJiaMy 3aBUCUMOCTH MEXKY Pa3INuHbIMU
BEJIMYMHAMH, UCCIIEJIOBATh MOJy4YeHHbIE (YHKIUH, CTPOUTHh MX Tpaduku. Martepuan
COJIEp>KaTENbHOM JIMHUY HAIEJICH Ha Pa3BUTHE YMEHUN U HaBBIKOB, MO3BOJISIONINX
BBIp@XaTh 3aBUCUMOCTH MEXKIY BEIMYUHAMH B Pa3TUYHON opMe: aHATUTUIECKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnocoocTByeT pa3BUTHIO alTOPUTMHUECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCII0JIb30BAHUIO aHAJIOTHIA.
CopepxarenpHass suHui «Hagama wmarematmdyeckoro aHanmusa» TMO3BOJSET
CYIIECTBEHHO PaCIIMPHUTh KPYr KaKk MaTeMaTHUYECKHUX, TaK M MPUKIATHBIX 3a7ad,
JOCTYMHBIX 00YYaIOUIMMCsl, Y KOTOPBIX MOSIBISIETCA BO3MOXKHOCTb MCCIIEI0BATh U
CTpOUTHh Tpaduku (YHKIHM, OMpPEaensaTh WX HauOOJbIINEe W HAUMEHbBIINE 3HAUCHHUS,
BBIUUCIIATh IUIOMAAN (QUIyp U OOBEMBI TEN, HAXOJUTh CKOPOCTH U YCKOPEHHUS
nporeccoB. CojeprkaTenbHas JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOCHHS
MaTEeMaTHYECKUX MOJENIel PeanbHBbIX CUTYallHid, HAaXOXJACHUS HAWIYYIIEero PEIIeHUs
B TPUKIATHBIX, B TOM YHCII€ COLMAIbHO-d)KOHOMUYECKUX, 3a7adax.3HaKOMCTBO
C OCHOBaMH MAaTEMaTHYECKOTO aHalnh3a CIIOCOOCTBYET pAa3BUTHIO aOCTPaKTHOTO,
(GOopManbHO-IOTHYECKOTO M KPEAaTUBHOTO MBIIIICHHUS, (OPMUPOBAHUIO YMEHUH
pacro3HaBaTh MPOSBICHNUS 3aKOHOB MAaTEMaTHUKU B HAayKe, TEXHHKE M MCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIIAIONIMXCS Pe3yibTaTax, MOJTYYCHHBIX B XOJI€ Pa3BUTHS
MaTEeMaTHKHU KaK HayKH, U UX aBTOpax.

CopepxatenpHO-MeTOIMYECKasT JHUHUA «MHOXECTBa U JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA DJIEMEHTaM TEOPUU MHOXKECTB. TeOpETHKO-MHOKECTBEHHBIE MTPEICTABICHHUS
NPOHU3BIBAIOT BECh KypC IIKOJBRHOM MaTeMaTHMKH W TpeiaraloT HamOosee
YHHUBEPCAJIbHBIN SI3bIK, OOBEAMHSIONINN BCE pa3felibl MaTEMATHKU U €€ TPUIIOKEHUH,
OHU CBSI3BIBAIOT pa3HbIE MaTeMaTHUECKHWe IUCIHUIUIMHBI B enuHoe 1enoe. [loatomy
Ba)KHO /1IaTh BO3MOKHOCTh 00y4Yar0IIeMycsi TOHUMaTh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK
COBPEMEHHOW MaTEeMaTHKHU U HCTIOIh30BAaTh €T0 IS BRIPAKEHUSI CBOMX MBICTICH.

B y4ueOHOM Kypce «Anrebpa v Hayasia MaTeMaTHIECKOTO aHaN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMAaTHUYECKOTO MOJICITMPOBAHMS, KOTOPBIE MPHU3BaHbI C(HOPMHUPOBATH
HABBIKM TOCTPOCHHSI MOJIEICH peaNnbHBIX CUTYyallMid, HUCCICIOBAHUS ASTHUX MOJETCH
C TOMOIIBI0 ammapara aireOpbl W MaTeMaTUYeCKOTO aHajin3a W WHTEPIpeTaIiu
MOJyYEHHBIX pPE3yJabTaTOB. TakWe 3aJaHus BIUICTEHHl B KaXKIbIM M3 pPa3eoB
IpOrpaMMbl, MOCKOJBKY BECh MaTepHall  y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs
JUIS pellleHus] TPUKIAAHBIX 3amad. [Ipu perieHnn peanbHbIX NPAaKTHUECKUX 33134
oOyuJaroluecs: pa3BUBAIOT HAOIIOJATENIEHOCTh, YMEHHUE HAaXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, WCIOJB30BaTh aHAJOTHIO, O0000IaTh ¥ KOHKPETU3HPOBAThH
npobiieMy. JlesTensHOCTh TI0 (DOPMHUPOBAHHMIO HABBHIKOB PEUICHHS MPHUKIAIHBIX 3a7ad
OpraHu3yeTcsl B Mpollecce M3YYCHHsI BCEX TeM ydeOHOro Kypca «AnreOpa W Hadama
MaTEeMaTHYECKOTO aHaTTNU3ay.

OO611ee YnCI0 YacoB, PEKOMEHIOBAHHBIX JJIs1 U3YUYEHUs1 y4eOHOTo Kypca «Anredpa
¥ Hayaja mMaTeMaTtudeckoro ananuzay», — 170 dacos: B 10 kiacce — 68 yacoB (2 yaca
B Henenmo), B 11 kiacce —102 vaca (3 yaca B Heziedo).
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COAEPXKXAHUE OBYUEHUA

10 KJIACC
Yucaa v BbIYUCTICHUSA

PaunonaneHpie uyncna. OOBIKHOBEHHBIE M JIECSATHUYHBIE JpOOH, MPOLIEHTHI,
OECKOHEUYHbIE NIEPUOANYECKUE APOOH. ApUPMETHUECKHUE ONEpALlMU C PallMOHAIBHBIMU
YuclIamMH, NpeoOpa3OBaHMs YHUCIOBBIX BbIpakeHUU. [Ipumenenue npobeil U mpoLeHTOoB
JUISL PELICHUS TPUKIAAHBIX 33/1a4 U3 PA3JIMYHbIX OTPACIEH 3HAHUUN U PEATbHOU KU3HH.

JleyicTBuTENnbHBIE  4uWcia.  PanuoHanpHblE W HppalMOHAJIBHBIE  YHCIIA.
ApudpmeTnueckue omnepanuu ¢ JEHCTBUTENIbHbIMM  uHuciaMu. [IpubnmxEéHnble
BBIYMCIICHHUS, IPABUJIA OKPYTJICHHUS], IPUKHJIKA U OLIEHKA PE3YJIbTATA BHIYMCIICHHM.

Crenens ¢ nenbiM nokazateneM. CtanmapTHas gopma 3amucH JEHCTBUTENBLHOTO
yucna. Hcnons3oBaHue mNOAXOAAIIEH (QOpPMBI 3amucCH  JEHCTBUTEIBHBIX YHCEIN
JUISl pEeIEHUs TPAKTUYECKHX 33]1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaJbHOU cTerneHu. J(elcTBUs ¢ apupMEeTHUECKUMU
KOPHSIMU HaTypaJIbHOM CTENIEHHU.

CHHyC, KOCMHYC W TaHI€HC YHMCJIIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
apPKTaHI'€HC YMCIJIOBOIO ApryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa u TOXK/1€CTBEHHBIE IPEOOPA30BaAHUSI.

[IpeoOpa3oBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHuE, KOpEHb ypaBHEHUA. HepaBeHCTBO, penieHue HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-PAMOHATIEHBIX YPaBHEHUHN 1 HEPABEHCTB.

Pemenune nppanmoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

[IprumeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a]a4
U3 pa3IMYHbIX 00JacTel HAYKU U peaibHOM KU3HU.

DOyHKUMH U TPaPUKH

OynkIius, cnocoosl 3amanus pynkiuu. ['padux Pynkmuu. BzaumuHo obOpaTHbie
byHKINN.

OO6nacth ompeneleHUss ¥ MHOXKeCTBO 3HaueHwi (ynkiun. Hymu dyskmmm.
[TpomexxyTku 3HAaKONOCTOSIHCTBA. UETHBIC M HEUETHBIE (PYHKITUU.

CrenenHast GyHKIHS ¢ HATYpaJbHBIM H IICNIBIM MOKa3aTeneM. E€ cBoiicTBa
rpaduk. CBoiicTBa u rpaduk KOpHS N-0i CTETICHH.

TpuronomeTpryeckast OKpyKHOCTb, ONPEACIICHUE TPUTOHOMETPHUUECKUX (PYHKITHI
YHICIIOBOTO apTyMEHTA.

Hauyaia MmaTeMaTH4eCKOIro aHaJIMu3a
ITocimenoBaTenbHOCTH, CIOCOOBI 3a4aHus IIOCIEA0BATEIbHOCTEH. MOHOTOHHBIE
MMOCJIEIOBATEIILHOCTH.

14
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ApudmeTrnueckas U TreoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuueckas mnporpeccusa. Cymma O€CKOHEYHO YOBIBAIOLIEH TeOMETpUYEeCKOn
nporpeccun. @opmyiia CI0KHBIX MPOLIEHTOB. MCnoyib30BaHHe MPOrPECCUN AJI PELLICHHUS
peanbHbIX 33]1a4 NPUKIAJTHOIO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoecTBO, omnepauud Haj MHOXecTBamu. Jlmarpammel — Oitnepa—BenHa.
[IpumeHeHne TEOPETHUKO-MHOXKECTBEHHOIO —armapara Uil OIKHCAHWS  PeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a71a4 U3 IPYTUX yUSOHBIX IPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, 10KA3aTENbCTBO.

11 KJIACC

Yuciia v BbIYUCICHUS
Harypanbhbie u nenblie uncna. [Ipu3Haku AETMMOCTH LENBIX YHACEIL.
CreneHs ¢ pallMOHAIBHBIM TOKa3aTenaeM. CBOWCTBA CTENCHU.
Jlorapudm uncna. Jlecaruunblie U HaTypajibHbIE JOTapU(PMBI.

YpaBHeHMs U HEPAaBEHCTBA

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

[IpeoOpazoBaHue BBIPAKEHUN, COAEPKAIIMX CTENEHW C  PAUOHAIBHBIM
ITOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3arenbHbIE YpPaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckre ypaBHEHUS! U HEPABEHCTBA.

CucreMbl TMHENHBIX ypaBHEHUM. PemeHne mpuKIagHbIX 3a4ad C IMOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPaBHCHUM.

CucTeMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIprMmenenue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX
3a/1a4 U 3a71a4 U3 Pa3IMuHbIX 00JacTel HAyKU U peaibHOM KU3HHU.

DOyHKUMHU U TPAPUKH

Oyukuus. [lepuonnueckue ¢QyHkuuu. [IpomMexxyTkM MOHOTOHHOCTH (DYHKIUU.
MakcumyMbl 1 MUHUMYMBI (pyHKIIMU. Hanbosbiee 1 HauMeHblliee 3HauyeHue (QyHKINH
Ha IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPAPUKH.

[lokazatenbHass u JjorapudpmMuyeckas (QyHKIUU, HX CBOMCTBA M rpaduKH.

Hcnonp3oBanue rpadukoB GyHKINN 17151 pEIICHUS YPAaBHEHUHN U THHEHHBIX CHCTEM.

Hcnonb3oBanne rpadukoB (yHKUMNA AJI1  UCCIENOBaHHUS IMPOLECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HHMKAIOT MpU pEHICHUH 3a7ad M3 JPYrHuX Y4eOHbIX
MPEIMETOB U PEATTbHOM KU3HHU.

Hayajia MaTeMaTH4YeCKOro aHAJIM3a
HenpepeiBable (yHKUIHMU. MeToJ HWHTEpBAJOB AJisl PEIIEHUS HEPaBEHCTB.
[IpousBoanas pynkuuu. 'eomerprueckuii U GU3NUECKUN CMBICT POU3BOTHOM.
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[IpousBoaubie 3eMeHTapHBIX QYHKINI. DOpMyIbl HAX0XKAECHUS TPOU3BOIHOM
CYMMBI, IPOU3BEACHHSI U YACTHOTO (PYHKIIUH.

[IpumeHeHne TPOM3BOJHOM K HCCIEAOBAHUIO (PYHKIIMM Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoskaeHne HanOobIIero 1 HANMEHBIIETO 3HAaYEeHHST (PYHKIIMU Ha OTPE3Ke.

[IpumeHeHne npor3BOIHOM ISl HAXOKIEHHUS HAWTy4lIero peieH s B IPUKIaIHbIX
3aJja4ax, JUIsl ONPECIIEHUs CKOPOCTH MPOLIECCa, 3aJaHHOTO (popMyInoi min rpaduKoM.

[lepBoobOpasnas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMmeTpuyeckuii U (GU3NYECKU CMbICI. BpluucieHne uHTerpaia
o ¢popmyne Herorona—JleriOHuia.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o6yuenus B 10 ki1acce oOyJaromuiics OJIyIUT CIEAYIOIINE MPEeIMETHBIC
pe3yabTaThl:

Yucjia v BIYUCTEHUS

OTIEpUPOBATH MTOHATHAMU: PAIMOHAIBHOE U JCHCTBUTEIBHOE YHUCII0, OOBIKHOBEHHAS
U JICCATUYHAS IPOOb, TPOILICHTHI;

BBITIOJTHATH apU(METUUSCKHUE OMEpPalliU C PAIMOHAIBHBIMU U JACHCTBUTEIHHBIMA
YUCIIaMU;

BBITIOJTHATH TPUOJIMKEHHBIC BRIYUCIICHS, UCIIONB3YS MPABUIIa OKPYTJICHHUS, JIeTaTh
MPUKUJKY U OLIEHKY pe3yJIbTaTa BHIYMCIICHHI;

OTepUpOBaTh MOHSATUSMU: CTENEHb C LIETBIM TOKa3aTesieM, CTaHaapTHas dopma
3aiCH  JIEUCTBUTEIBLHOTO YHCIA, KOPEHb HATypajlbHOM CTENEeHH, HCIOJIb30BaTh
MOIXOIAIIYI0 POPMY 3aMUCH ICUCTBUTEIBHBIX YHCEIT IJIs1 PeIICHUS IPAKTUYECKUX 3a/1a4
U TIPE/ICTABIICHUS JIaHHBIX;

OTepUpPOBaTh TOHATUSIMHU: CHHYC, KOCMHYC M TaHI'€HC MPOU3BOJBLHOIO yrija,
UCIIOJI30BaTh 3alUCh MPOU3BOJIBHOTO YIJIa Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE
byHKINN.

YpaBHeHHS U HEPABEHCTBA:

ONEPUPOBATh IMOHATHUSAMU: TOXKIECTBO, YpPAaBHEHHE, HEPABEHCTBO, LEJIOE,
palMOHAJIBHOE, HUPPALMOHAIBHOE YPaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHUE;

BBIMIOJIHATH MPE0Opa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUW U pellaTh
TPUTOHOMETPUYECKNE YPABHEHUS,

BBITIOJIHATh  MpeoOpa3oBaHUsl LENbIX, PAUUOHAIBHBIX M  HPPaLMOHAIBHBIX
BBIPDQXKEHUN W pPEIlaTb OCHOBHBIE THIIBI LEJBIX, PAMOHAIBHBIX U HPPalMOHAIbHBIX
YPaBHEHUM U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS W HEPABEHCTBA [UI PELICHUS MAaTEMaTUYECKUX 3a7ad U
3aJlay U3 pa3au4HbIX 001acTel HAyKH U peaabHOM KU3HU;

MOJIETTUPOBATh pealibHble CUTYallMu Ha SI3bIKE aireOpbl, COCTABIATh BBIPAXKEHUS,
YPaBHEHHUsI, HEPABEHCTBA I10 YCJIOBUIO 3aJayd, HCCIEI0BaTh IOCTPOCHHBIE MOJEIU
C UCIIOJIb30BAHHUEM allfapara ajareopsl.
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DOyHKIMU U TPAPUKHU:

ONEepUPOBATh MOHATHAMM: (YyHKLUSA, CIOCOOBI 3aaaHus (QYHKIUM, 001acTh
OIIpPENETICHUS U MHOKECTBO 3HAYCHUN (QYHKIMH, rpaduK PyHKIIMH, B3aUMHO OOpaTHBIE
bynxmy;

OTIEpUPOBATH TMOHATHUSAMHU: YETHOCTh M HEUETHOCTh (YHKIMH, HYIH (DYHKIIHUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku GyHKIUHN JJIs pEIICHUs ypaBHEHUMH;

CTPOUTh M YWUTaTh Tpaduku JITUHEHHOW (YHKIMHM, KBagpaTUIHOW (PyHKIUH,
CTETICHHOU (PYHKIIHH C LEJIbIM [TOKa3aTeseM;

MCIOJNIb30BaTh Tpaduku (GYHKIIUN AJIS UCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH
IpU PELICHUU 33Ja4 U3 JAPYTUX yYEOHBIX MPEIMETOB U PEANbHOW KU3HH, BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXKIY BEIUYUHAMM.

Hauajia MaTeMaTH4eCKOro aHAJIN3A:

OTICpUPOBATh  TOHATHUSAMHU:  TOCIACAOBATEIBHOCTh,  apupMeTHdecKas |
reOMETpPUYECKast MPOTPECCUU;

OTepUPOBAThH MOHATUSMU: OECKOHEUHO yOBIBAIOIIAs TEOMETPUUECKas MPOTPECcCcus,
cymMMa OECKOHEUHO YOBIBAIOIIEH reOMETPUUECKON POrpeECCUu;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA TOCIEAOBATEIBHOCTEH W TPOTPECCHM I pelieHUs
peaNbHBIX 33]1a4 MPUKIATHOTO XapaKTepa.

MHoskxecTBa M JIOTHKA:
OIIEpUPOBATH MOHATUSAMM: MHOXECTBO, OTIEpALIMU HAJl MHOKECTBAMU;
MCTIOJIb30BAaTh T€OPETUKO-MHOKECTBCHHBIN anmnapar ISl ONMUCAHUS PEaIbHBIX
MIPOIICCCOB U SBJICHUH, TIPH PEIICHUH 3aJ1a4 U3 JIPYTUX yIeOHBIX IIPEAMETOB;
ONIEPUPOBATH MOHATUSIMHU: ONIPENICIICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

K koniry oOyuenus B 11 ki1acce 00y4aromuics MOTyIUT CICIYIONINE MPEIMETHBIC
pe3yabTaThI:

YucJia v BbIYHCITECHHUA:

OIEpUPOBATH MOHATUAMHU: HATYpaJIbHOE, IEJI0€ YHUCIIO, UCHOJIb30BATh MPHU3HAKH
JIEJIMMOCTH 1IEJIBIX YHCEJ, PA3JIOKEHUE YMCIIAa HAa MPOCTHIC MHOXUTEIU JJI PEIICHUS
3aj1a4;

OIEpUPOBATH MTOHITHUEM: CTEICHD C PALIMOHAIBHBIM ITOKA3ATEIIEM;

OTNepUpPOBaTh TMOHATUSAMU: JiorapudM YHCIA, JECITUYHBIE U HaTypalbHBIC
JorapupMsl.

YpaBHeHUS M HEPABEHCTBA:

NPUMEHSTh CBOMCTBA CTENEHU MAJisi MpeoOpa3oBaHUsl BBIPAXKEHHM, ONEpUPOBATH
MOHATUSAMU: II0KA3aTEJIbHOE YPaBHEHUE W HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI
IIOKA3aTEJIbHBIX YPABHEHUN Y HEPABEHCTB;

BBINIOJIHATH MPE0OPa30BAHMS BBIPAXKEHUH, COJIEpKAIIUX JIorapu(Mbl, OTIEPUPOBATH
MNOHATUSIMU: JIOTapU(MHUUECKOE YpaBHEHHWE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIbI
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Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

HaXOJUTh PELICHUS NPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB;

ONEpUpOBATh IMOHATUSMU: CHUCTEMA JIMHEHHBIX YpAaBHEHUHM U €€ pelieHue,
WCIIOJIB30BaTh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PEIICHUS TPAKTUYECKUX 3a]1a4;

HAaXOAUTh PEIICHUS IPOCTEHIINX CUCTEM MU COBOKYIHOCTEM PALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB;

MOJIEIMPOBAaTh PEAJIbHBIE CUTYallud Ha SA3BIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM amapara ajareOpsl.

DYyHKUMH U TPAPUKH:

OIIEpUPOBATH MOHATUAMU: NepHoguYecKast QYHKIUS, IPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKM DSKCTpeMyMa (YHKIMM, HauOOJIblIee W HAUMEHbIIEE 3HAYEHUs
(GYHKIIMM Ha MPOMEXYTKE, UCIONb30BaTh UX JUIS UCCIENOBAaHUS (PYHKLIMHU, 3aJaHHON
rpadukom;

ONEpUpPOBaTh  MOHATHSAMM: TpadUKU  IOKa3aTeNbHOM, JIorapupMu4ecKon
U TPUTOHOMETPUYECKUX (YHKIUH, M300pakaTh MX HAa KOOPAMHATHOW IJIOCKOCTH U
UCIIOJIb30BaTh U1 PELICHUS YPAaBHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPJWHATHOM IUIOCKOCTH TpaUKd JUHEHHBIX ypaBHEHUI
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHEHHBIX YPABHEHUN;

UCIOJb30BaTh rpaduKku GyHKIUHN 71 UCCIEA0BAaHUS POLECCOB U 3aBUCUMOCTEH
U3 IPYrUX YYEOHBIX JUCLMILINH.

Hauaja maTeMaTH4eCKOro aHAJIN3Aa:

OTNEepUpPOBaTh TOHATUAMM: HeEMpepbiBHAS (DYHKIMS, Npou3BoAHAsS (YHKIIUH,
UCIIOJIb30BAaTh TEOMETPUUYECKUI M (PU3MUECKH CMBICT TPOU3BOJHON [JISi pEIIeHUs
3a/1ay;

HAXOJUTh TPOU3BOJHBIE AJIEMEHTAPHBIX (YHKIMMA, BBIUUCISATH TMPOU3BOHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITUH;

UCIIOJIb30BaTh TPOW3BOJHYIO JUIsl HCCIENOBaHUS (YHKIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAaThl HCCIIEIOBAHUS K IIOCTPOCHUIO TPAdUKOB;

UCIIOJIb30BaTh  IPOM3BOJHYK JUII  HAXOXKJICHUS  HAWJIYUILIErO0  pPELICHUs
B [IPUKJIA/IHBIX, B TOM YHUCJIE COLIMATbHO-DKOHOMUYECKUX, 3aa4ax;

OTIepUpPOBAThH MOHITHSIMU: TIEPBOOOpA3HAS M HHTETPAJ, TOHUMATh T€OMETPHUUECKHUI
U (PM3UYECKUN CMBICI MHTErpasia;

HaxOJIUTh TIEPBOOOPA3HBIC DIEMEHTAPHBIX (YHKIHM, BBIYUCIATH WHTETPaj
no gopmyne Hotorona—JleliOnuna;

pemarpe MNPUKIAJAHBIE 3aJa4d, B TOM YHCJIE COLHAIbHO-3KOHOMHUYECKOTO H
bu3rYecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaTU3a.
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10 KJIACC
HaumenoBanue paznena  [KonuyecTBo OcHoBHOE cofiepKaHue OcHOBHBIE BU/IBI JEATEIHHOCTH
(TemnI) Kypca 4acoB 00yJaroIIMXCs
MHOkeCTBa pallMOHATBHBIX 14 MHOXECTBO, OTICpAITHH Hcnoab30BaTh TEOPETUKO-

W JEUCTBUTENBHBIX YNCEIL.
PanmonansHpie ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOECTBaMu. JlnarpaMmsl
Ditnepa—BenHa.

PartmonansHbie ynciaa. OOBIKHOBEHHBIE
U JIECATUYHbBIC TPOOU, TPOIICHTHI,
OECKOHEUHbIC IEPUOIUUECKUE APOOH.
Apudmerrnueckue onepanuu

C palMOHaJIbLHBIMU YUCJIAMU,
npeoOpa30BaHUs YUCITOBBIX
BbIpakeHuil. [Ipumenenue npobdeit u
MPOIICHTOB JJIsI PEIICHUS MPUKIAIHBIX
3a71a4 U3 Pa3IMYHbIX OTpaciiel 3HAHUU
Y PEaIIbHOM KU3HMU.

JlencTBUTENBHBIE YUCIIA.
PartmonanpHbie ¥ MppallMOHAJIBHbBIC
yucia. ApupMeTruuecKkue onepauu

C ICMCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnm>xEHHBIE BRIYMCIICHMUS, TTPaBUIa
OKpYTJICHUsI, MPUKUJIKA U OIICHKA
pe3yJbTaTa BbIYUCICHH.

MHOKECTBEHHBIN anmapar

JUIS1 OMUCAHUA X014 PELICHUS
MaTeMaTUYECKHX 3a7a4, a TAKKE
peabHBIX MPOLIECCOB U SIBJICHUH,

IIPU pELIEHUU 3a]a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

OnepupoBatb NOHATUAMM:
paMOHAIIBHOE YNCJIIO0, IEUCTBUTEIBHOE
YUCJI0, OOBIKHOBEHHAS JPO0b,
JeCATUYHAs APOOb, MPOIIEHTHI.
BoinosHaTs apudpmeTndeckue
Omepalyu ¢ pallMOHAIbHBIMU U
JIEWCTBUTEIbHBIMU YUCIIAMU;
NpUOJIMKEHHBIE BHIYUCIICHHUS,
WCIIOJIb3Y MPABUIIA OKPYTIICHHUS.
JeJ1aTh MPUKHUIKY U OLIEHKY
pe3ynbTaTa BBIYMCICHUN.
OnepupoBathb NOHATUSIMH:
TO/IECTBO, YPABHEHHE, HEPABEHCTBO;
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ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBa. MeTo1 HHTEPBAJIOB.
Pemienue nensix u 1poOHO-
paloHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

11€JIO€ ¥ PAIMOHAJIBHOE YPaBHEHHUE,
HEPABEHCTBO.

BoInoJHATH Mpeodpa3oBaHus 1IEIbIX
Y PallMOHAIBHBIX BBIPAKCHUMU.
PemiaTh OCHOBHBIC THIIBI LIEJIBIX
HMppalloOHAIbHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHATH palliOHATIbHBIE
YPaBHEHHUS U HEPABEHCTBA

JUIS PEIICHUST MAaTEMATUYECKUX 33/1a4
Y 33J1a4 U3 Pa3IMUHbIX 00J1acTel HayKu
Y pE€ajbHOM KU3HU

®yukiuu U rpadpuku. CTeneHb
C LIEJIBIM ITOKAa3aTesIeM

OyHK1MSA, CIOCOObI 3a1aHus (PYHKITUH.
B3anmuo obpatubie pynkuuu. ['padux
GyHKUIHUU.

OO6nacTh onpeeneHuss 1 MHOKECTBO
3HaueHui pyukiuu. Hynu ¢pyHkimu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTRBA.
YETHblie n HEYETHBIE QYHKITUH.
CreneHs ¢ LEIBIM ITOKA3aTeIIeM.
CrannmaptHas ¢hopma 3anucu
JICUCTBUTEIILHOTO YHCJIA.
Hcnonb3oBanue noaxosiiei opMsl
3aIMCH JICUCTBUTEIILHBIX YHCEIT

JUIS1 pEILICHUS PAKTUYECKUX 3a1a4

Y MIPEJICTABIICHUS JaHHBIX.

OnepupoBath NOHATHAMM: QYHKLIHUS,
criocoObI 3a1aHus (PyHKIINN, B3aUMHO
oOpatHble QYHKIUU, 00JIaCTh
OTIpe/IeTICHUS] 1 MHOXKECTBO 3HAYCHU
bynkuun, rpaguk GyHKIMH; YETHOCTh
U HEYETHOCTh (DYHKIIMH, HYJIH
GYHKIIAA, TPOMEKYTKH
3HAKOIIOCTOSHCTBA.

BoinosHsaTh npeodpa3oBaHus
CTETEHEH C IIeJIbIM IOKa3aTeNeM.
Hcrnonb30BaTh CTaHAAPTHYIO (GOpMY
3aIlMCH JEUCTBUTESILHOTO YHCIIA.
DopmMyIMPOBATH

U WLTKCTPUPOBATH Tpaduuecku

20




denepanbHas pabouas mporpamma | Maremartuka. 10—11 kimaccer (6a30BbIH YPOBEHB)

CrenenHas pyHKIHS C HATypaJIbHBIM
U 1IeJbIM noka3areiieM. E€ cBolicTBa u

rpaduk

CBOMCTBA CTENIEHHON (DYHKITUH.
Bbipaxats ¢popmysamMu 3aBUCUMOCTH
ME¥K]ly BETUYMHAMU.

Hcnoab3oBath HU(PPOBHIE pecypchl
JUISL IOCTPOCHUSI TpapuKOB PyHKIIUU

Y U3Y4YECHHS UX CBOMCTB

ApudmMeTHIecKii KOpeHb
N—OM CTEICHH.
HppanuroHaapHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudmeTrnuecknii KOpeHb
HATYpaJIbHOM CTEINEeHU. [encTBus

C apu(PMETHUECKUMU KOPHAMU N—OH
CTEIICHH.

Pemenne nppanmoHaabHbIX YpPaBHEHUI
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHs N-0if
CTEIICHU

D®opMyJIHPOBATD, 3AIIMCHIBATH

B CMMBOJINYecKoi ¢popme

Y WIJIIOCTPUPOBATH NIPUMEPaMH
CBONCTBA KOPHS N-O1 CTENIEHMU.
BbInoaHATH peoOpa3zoBaHus
UppaLMOHAIbHBIX BEIPAKCHUN.
PemiaTbs OCHOBHBIE THUIIBI
MppalMOHAIbHBIX YPaBHEHUN

Y HEPABEHCTB.

IIpuMeHATH 118 peleHus
Pa3JIMYHBIX 32124 UPPALMOHATIbHbIE
YPaBHEHUS U HEPABEHCTBA.
Crtpoutb, YnTaTh rpaduK KOpHS N-0i
CTEICHH.

HUcnoab3oBath nngposbie pecypcsbl
JUTsl TOCTpOeHUsI rpadMKOB PYHKIUI
Y U3YYECHHUS UX CBOWCTB
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®opmyJIbl TPUTOHOMETPHH. 22 Cunyc, KOCUHYC U TaHT€HC 4ynciioBoro | OnepupoBaTh NOHATHSIMH: CUHYC,
Tpuronomerpuueckue aprymeHTa. ApKCHUHYC, apKKOCHUHYC KOCUHYC Y TAHT€HC ITPOU3BOJIBHOIO
YpaBHEHUS Y apKTAaHI€HC YHCIIOBOTO apTyMEHTA. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnoab3oBaTh 3aUCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBLHOTO yTia yepe3 oOpaTHbIE
(GYHKIIUN 9UCIIOBOTO apTyMEHTA. TPUTOHOMETPHUUECKHE QYHKITUU.
OCHOBHBIE TPUTOHOMETPUUECKHE BoinosHATH Npeodpa3oBaHus
dopmyinsl. [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUUECKUX BBIPAKECHUH. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHEHUN
ypaBHEHUN
[TocenoBarenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTtb NOHATHSIMM:

Y IIPOTPECCUH

3aJlaHUs TI0CJIeJOBATEIILHOCTEH.
MOHOTOHHBIE NOCIEA0BATEILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoneuHo yObIBaroias
r€OMETPUYECKasl POTPECCUSL.
CymMa 0eCKOHEUHO yOBIBAIOIIEH
F€OMETPUUECKOMN ITPOTPECCUU.
dopMyia CIOKHBIX IIPOLIEHTOB.
Hcnonp3oBanue nporpeccun

JUISl PEIICHUS] PeaIbHbIX 3374
IPUKJIAJHOTO XapakTepa

ITOCJIEA0BATEIBHOCTD,
apupmeTnyecKas u reomeTpruuecKas
Mporpeccuu; 0ECKOHEYHO yObIBaOIIas
reOMETpUYECKas MPOrpeccusi, Cymma
OCCKOHEUHO yOBIBAIOIICH
r€OMETPUYECKON MTPOTPECCHH.
3agaBaTh I10CJIEJOBATEIILHOCTH
Pa3ITUYHBIMH CTIOCOOAMH.
IpumeHsaTs popmyJry CJI0KHBIX
NPOLIEHTOB /IJIsl pellleHus 33/1a4

W3 peajbHOU MPAKTUKA

(C UICTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBaTh CBOMCTBA
MOCJIEA0BATEIBHOCTEN U POTPECCUM
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JJI1 pCIICHUA pCaJIbHbIX 3a1a4
IMPUKIIaATHOI'O XapaKTcpa

[ToBTOpEeHue, 06001IEHUE, 3 OcCHOBHBIC OHATHS Kypca areOpbl IIpyMeHAATHL OCHOBHBIE MOHATHUS Kypca
CHUCTEMaTH3aIis 3HaHUN ¥ HayaJ MaTEeMaTHYECKOTO aHaJIn3a anreOphl M Ha9aJl MATEMATHIECKOTO
10 kiacca, 00001IEHHE aHaju3a JJIs penieHus 3a1ad
U cUCTeMaTH3allusl 3HaHUN U3 peajbHOM KU3HU U IPYTUX
IITKOJTHHBIX TUCIIATUIAH
OBILEE KOJIMYECTBO 68
UYACOB I10 ITPOIT'PAMME
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11 KJIACC
HanmenoBanue pasnena  |[KoaudecTBo OcHOBHOE coepKaHue OCHOBHBIE BUJIBI I€ATEIBHOCTH
(Temnl) Kypca 4acoB O0yJarOIIIXCS
CremneHb ¢ pallMOHAIbHBIM 12 CreneHb ¢ palMOHAIBHBIM ®opMyJIHPOBATD, 3AIIMCHIBATH

IOKa3aTeJEM.
[ToxazarenbHast pyHKLHUA.
[loka3aTenbHbIC YpABHEHUS
Y HEPABEHCTBA

nokasatesieM. CBOICTBa CTENIECHHU.
[TpeoOpa3oBanue BbIpaKeHUH,
COJIEpIKaINX PallMOHAIIbHBIE CTETICHU.
[loka3arenbHbIE YpaBHEHUS

Y HEPaBEHCTBA.

[Toka3arenbHas pyHKIMS, €€ CBOMCTBA
U rpaduk

B CUMBOJIMYeCKO# opme

Y WIJIIOCTPUPOBATH MPUMeEPaM#
CBONCTBA CTEIIEHHU.

IIpuMeHATH CBOMCTBA CTENICHU

JUJ1s1 IpeoOpa3oBaHus BEIPaKEHUH.
DopMyJIUPOBATH

1 WIJIIOCTPUPOBATH rpauuecKn
CBOMCTBA MOKA3aTEeIbHON (PYHKITUU.
Pemath OCHOBHBIE THIIBI
MOKA3aTeJIbHBIX YPAaBHEHU I

Y HEPABEHCTB.

HUcnoab3oBath nngpoBbie pecypchbl
JUTSl TIOCTPOEHUSI rpaMKOB PYHKIIUI
Y U3YYEHHS UX CBOMCTB

Jlorapudmuueckast pyHKIus.
Jlorapudmuueckne ypaBHEHUS
U HEPABEHCTBA

12

Jlorapudwm uucna. JlecsTuunbie
U HaTypajbHBIC TOTapU(MBI.
[IpeobpazoBaHue BhIpaKEHUH,
COJIepKAIUX JOTapU(PMBI.
Jlorapudmuueckre ypaBHeHHUS
Y HEPaBEHCTBA.

@®opMyJTUPOBATH, 3aNIMCHIBATH

B CUMBOJINYeCKOi opme

Y WIJIIOCTPUPOBATH PUMEPAMU
CBOICTBa Jiorapudma.

BoinosHsaTh nmpeodpazoBaHus
BBIPKEHUIA, COIEPKAIIHX JIOTapU(PMBI.
DopmMyIMPOBATH
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Jlorapudmuueckas GpyHKIus, €€
CBOICTBa U TpauK

U WLTIOCTPUPOBATH rpaduyecku
CBOICTBa JIorapu(pMudecKoit QyHKIUH.
PemiaTh OCHOBHBIE TUIIBI
Jorapu(pMHUUECKUX YpaBHEHUHN

Y HEPaBEHCTB.

Hcnonb3oBaTh HM(pPOBbIE pecypehl
JUTsl TIOCTpoeHUsI TpaduKOB PYHKITUI

Y U3YYEHHS UX CBOMCTB.
3HAKOMHTBCS C HCTOPHUEH PA3BUTHUS
MaTEeMaTUKU

Tpuronomerprueckue
byHKIUU U UX TpaduKH.
Tpuronomerprueckue
HEPABEHCTBA

Tpuronomerpruyeckue GyHKIMH, UX
CBOMCTBA U TpauKy.

[Ipumepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

OnepupoBarb

NOHAATHEM NieproaudecKas (QyHKIHS.
Crponthb, aHAIU3MPOBATD,
CpaBHMBATH Ipaduxu
TPUTOHOMETPUUECKUX (PYHKIIHIA.
®opMyIHPOBATH

1 WITIOCTPUPOBATh rpagu4yecKu
CBOMCTBA TPUTOHOMETPUUYECKHUX
GbyHKIHIA.

Pemates npocrenimme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoiab3oBath rpapuku 11
pELIEHNS] TPUTOHOMETPUUECKUX
HEPABEHCTB.
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Hcnoan3oBath g poBbIe pecypehl
JUISL TTIOCTPOCHUS TpapuKOB QyHKITHI
Y U3yYCHUsS UX CBOHCTB

[IponsBogHas. [Ipumenenue
MIPOU3BOJHOMN

24

HenpepwiBubie GyHkImu. Metos

HHTCPBAJIOB U1 PCIICHUS HCPABCHCTB.

[IpousBoaHas GpyHKUIHUH.
['eomeTpuyeckuii u pU3MUECKU
CMBICJI IIPOU3BOJTHOM.

[Ipon3BoIHBIE DTIEMEHTAPHBIX
¢ynkuuid. [IponsBoaHas cyMMmsl,
MPOU3BEJEHUS, YACTHOTO (DYHKLIUH.
[IprumeHenune npon3BOIHOU

K UCCIIE0OBAHUIO (PYHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOobIIero

Y HAaMMEHBIIETo 3HaueHus1 QyHKIUU
Ha OTpE3Ke.

[IpumeHenne MpON3BOIHOM

JUTSL HAXOKJIEHUS HAaWTy4YlIero
pELIeHNs B IPUKIIAIHBIX 3aa4ax,
JUISL ONIPEZIENIEHUSI CKOPOCTH MpOLECCa,
3a1aHHOTO (hOopMyJIOH M rpaduromM

OnepupoBaTh NOHATUSIMMU .
HEIpepbIBHAS (DYHKIIHS; PON3BOTHAS
(GyHKLIHH.

Hcnonb30BaTh TeOMETPUYECKUN

1 (U3HYECKHUI CMBICT TPOU3BOIHOM
JUISL pelLLIeHUs 3a/1a4.

Haxoautsb npousBoHbIE
AJIIEMEHTApHBIX (QYHKIHMA, BHIYMCIATH
MIPOM3BOJHBIE CYMMBI, IPOU3BEIACHUS,
4acTHOTO (PYHKITHIA.

HUcnoab30BaTh IMIPOU3BOJIHYIO

JUTSL ICCIIeIOBaHUs (DYHKIIMH

Ha MOHOTOHHOCTb Y 3KCTPEMYMBI,
NPUMEHATH Pe3yJbTaThbl
HCCJIeI0OBAHUSA K TIOCTPOEHUIO
rpadukoB. [IpuMeHSITH TPOU3BOAHYIO
JUUTSL HAXOXKICHUS HAUJTY4IlEro
pELICHUS B IPUKIAJHBIX, B TOM YUCIIE
COLMAIbHO-D)KOHOMHUYECKUX, 3a/1a4aXx.
3HAKOMUTBHCS C HCTOPHEN Pa3BUTHS
MAaTEMATUYECKOr0 aHAJIN3a
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WHTerpan u ero npuMeHEHNs 9 [TepBooOpa3znas. Tabnuma OnepupoBarb NOHATUSAMM:
EpPBOOOPA3HBIX. nepBooOpasHas, HHTErpall.
WHTerpan, reoMeTpu4ecKui Haxoauthb nepBooOpasHbie
Y (PU3UYECKUI CMBICT HHTETpaa. AJIEMEHTapHBIX (PYHKUINN; BHIYHCIATH
Brruncnenue unrerpaia mo gopmyse uHTErpai no popmyJie Herorona—
Herorona—Jlenonuia JlenOnwuIIA.
3HAKOMUTBHCS € HCTOPHEH PA3BUTHSA
MaTeMaTUYECKOr0 aHAJIN3a
Cucremsl ypaBHEHHN 12 CucreMsbl JINHEWHBIX YPaBHEHUM. OnepupoBaTh NOHATHSIMH. CHCTEMA

Peienue npuknaaHsix 3a1a4y

C IOMOIIBIO CUCTEMBI TUHEUHBIX
YPaBHEHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
palMOHAIIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNIbHbIX, JIOTAPUPMUIECKIX
YPaBHEHU U HEPABEHCTB.
Hcnonb3zoBanue rpadukoB QpyHKIIUH
JUISl PELLIEHUS] YPABHEHUU U CUCTEM.
IIprumeHeHune ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a7a4 U 3a71a4

U3 PA3IMYHBIX 00J1acTeil HAyKH

Y PEaJIbHOM )KU3HU

JIMHEMHBIX YPABHEHUH U €€ pEeIICHUE.
Hcnounb30BaTh CUCTEMY JTUHEUHBIX
YPaBHEHUM JJIs1 PELIEHUS
MTPAKTUYECKUX 3a]1a4.

Haxoauts pemieHust MpOCTENIINX
CHUCTEM U COBOKYITHOCTEN
palMOHAIIbHBIX YPaBHEHU

Y HEPABEHCTB.

Ucnoan3oBath rpaguku GyHKIIMMA
JUISL PELICHUS] YPABHEHHUM.
MoaeaupoBarb peaibHbIE CUTYalluU
Ha SI3bIKE aJIreOpbl, COCTABIISATh
BBIPAXKEHUSI, yPABHECHHU S, HEPABEHCTBA
Y CHCTEMBI 110 YCIIOBUIO 33J1a4H,
HCCJIEA0BATH NOCTPOCHHBIE MOAECIH
C UCIOJIb30BaHUEM armapaTa ajareopbl
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HarypanpHble u niensie ynucna

HarypansHbie u nensie yucna
B 3371a4aX U3 PEAIbHOM KU3HHU.
[Ipu3HaKU 1ETUMOCTH LIEIIBIX YACEI

OnepupoBaTh NOHSATUSIMU:
HaTypaJbHOE YHCIIO0, LEJI0E YUCIIO.
Hcnonb3oBaTh NpU3HAKU IETUMOCTH
LEJBIX YHMCEl, Pa3JIOKEHUE Yncia

HAa MPOCTbhIE MHOXKUTEIH [l pEIICHHUS
3aj1a4

[loBTOpEHue, 00001ICHHE,
CHCTEeMaTH3aI1s 3HAaHUH

18

OCHOBHBIE IMOHATHUS Kypca alreOpsbl
¥ HaYaJ MaTEMaTHYECKOr0 aHaJIN3a,
0000IIIEHNE U CUCTEMATH3AIIUS 3HAHUI

Pemiats npuk/iagHbie 3agaumn

U3 pa3InYHbIX o0JacTel HayKu

Y PEATbHOM KU3HU C TTIOMOIIIBIO
OCHOBHBIX MOHATUNA Kypca anreOpsl
Y Ha4aJl MaTeMaTUYECKOro aHaJIu3a.
Bei0upath onTUMalibHBIE CIIOCOOBI
BBIYHCIICHUU.

Hcnoab3oBaTh 1/ pelieHUs 32124
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKUIUN

U TpauKoB

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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®EJIEPAJIBHAS PABOUYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«TEOMETPUS»

MNOACHUTEJIBHAA 3AIITMCKA

BaxHocThyueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEJHEro OOIIero
oOpa3oBaHusl OOYyCIIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTBIO METANpeIMETHBIX U
MIPEAMETHBIX PE3YJIBTATOB OOyYEHHsS TE€OMETPUU B HAMNPABICHUH JIMYHOCTHOIO
pazButus oOywarommxcs, (opmupoBaHHs (YHKIUOHAIBHOW MaTeMAaTUYECKOU
IrPaMOTHOCTH, M3Y4YEHHS APYTUX Y4eOHBbIX AMCUUIUINH. Pa3ButhHe y oOydaromuxcs

PaBUWIBHBIX IPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKICHUU I'€OMETPUUYECKUX
abcTpakuuii, COOTHOLUIEHHM pPEAJBbHOTO W WJCAIBHOIO, XapaKTepe OTpa)KEHUs
MaTeMaTHYECKOW HAyKOU SIBJICHUHM WU MPOLECCOB PEANBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK W POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM IIO3HAHUU U
B IIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS 00YUAIOIIUXCS, a
TaK)K€ KauyeCTB MBILUICHHSI, HEOOXOAMMBIX JUIsl JaliTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBIsIeTCA OHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOLIETO

oOpa3oBaHUs, TaK KaK OOECHeYMBAET BO3MOYKHOCTh M3YUYEHUs KakK TUCLHUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJIICHHOCTH, TaK U TYMAaHUTAPHOMU.

Jlornyeckoe MbllUIeHUE, (OPMUPYEMOE TMpPH H3YYEHUH OOyYaAIOIIMMUCS
NOHATUIHBIX OCHOB T'€OMETPUU U NOCTPOEHUM LIETIOYKH JIOTUYECKUX YTBEPIKICHHM
B XO/I€ PEIICHUS T€OMETPUUECKUX 33/]a4, YMEHHE BbIIBUTATh U ONPOBEPraTh TMIIOTE3bI
HEIOCPEICTBEHHO UCIIOJIB3YIOTCS IIPH PELICHUH 33a4 €CTECTBEHHO-HAYYHOTO IIUKJIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpueHTHPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTax JAesITeNbHOCTH 4YesioBeka. OpHeHTauus 4YeloBeKa BO BPEMEHH W
MIPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €r0 COLMAIBHOTO ObITHS, (POpMa OTpaskeHHS
OKPYXaIOIEro MHUpa, YCIOBUE YCIEIIHOTO MO3HAHUSI U aKTUBHOTO MPeoOpa3zoBaHuUs
neictBuTenbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMM 00pa3amMu OOBEAUHSET
pa3Hble BHABl Y4YE€OHOM W  TPYAOBOM  JEATENBHOCTH,  SBISETCA  OJHHUM
U3 Mpo(eccnoHabHO Ba)KHBIX KauecTB, IIOITOMY aKTyajbHa 3ajadya (pOpMHUPOBAHMS
y oOydJaronuxcsi TpOCTPAHCTBEHHOTI'O MBIIUICHHUS] KaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPaKTUYECKON
JEATEIbHOCTH 110 MHOTUM HAlpPaBIICHUSM.

[lens ocBoeHus: mporpaMmbl yueOHOro Kypca «l eomeTpusi» Ha 6a30BOM ypOBHE
oOyueHusi — o01Ieo0pa3oBaTebHOE U OOIIEKYJIBTYpPHOE Pa3BUTHE OOYyYaIOLIUXCS
yepe3  oOecriedyeHHEe  BO3MOXKHOCTH ~ TNPUOOpPETeHHSs U HCIOJIb30BaHUS
CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUU U JEHUCTBUM, CIIEUU(PUUHBIX T€OMETPUH,
BO3MOXKHOCTH YCIIELITHOTO MPOAODKEHUS OOpa3oBaHMsI MO CHELHATbHOCTAM, HE
CBSI3aHHBIM C MPUKJIAJHBIM HUCIIOJIb30BaHUEM T€OMETPHUH.

[IpuopureTHBIMU 3aladyaMud  OCBOEHMsSI y4eOHOro Kkypca «l'eomeTpum»
Ha 0a3oBoM ypoBHe B 10-11 kiaccax sSBISIOTCS:
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dbopMupoBaHrE TIPEACTABICHUS O TEOMETPUH KaK YacTH MHPOBOUN KYJIbTYPHI H
OCO3HAHHE €€ B3aMMOCBS3HU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHrE TPEACTABICHUS O MHOTOTPAHHUKAX W TeJaxX BpaIleHHS Kak
O BaXXHEHUIIUX MaTEMaTUYECKUX MOJIEISAX, MO3BOJSIONIMX OMUCHIBATH U H3Yy4yaTh
pa3HbIE SBJIECHUS OKPYKAOIIETO MUPA;

dbopMHpoBaHrE YMEHHUS paclio3HaBaTh Ha YepTekax, MOJEISAX U B peaIbHOM
MHpPE MHOTOTPAHHUKHU U TEJIa BPAILICHHUS;

OBJIAJICHNE METOJAaMU pEIICHUs 3a/ad Ha IOCTPOCHHS Ha H300paKEHUSX
POCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHHUS ONepUpOBaTh OCHOBHBIMU MOHATUSIMU
O MHOTOTPAaHHUKAX U TEJIaX BPAIICHUS! U UX OCHOBHBIMU CBOWCTBaMU,;

OBJIAJICHUE QJIFTOPUTMAMU PEIIECHUST OCHOBHBIX THUIMOB 3a1a4, (GOpMHpPOBaHUE
YMEHHSI TPOBOJIUTH HECJIOKHBIE TOKA3aTEIbHBIE PACCYXACHUS B XOJE PEIICHUS
CTEPEOMETPUYECKHUX 3a/]1a4 U 33]1a4 C MPAKTUYECKUM COJICPKAHUEM;

Pa3BUTHE MHTEIUICKTYyaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH 00yyarommuxcs,
MO3HABATENIbHOM  aKTUBHOCTH,  HUCCIEIOBATEIbCKUX  YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS;

dbopmupoBaHre (QYHKIIMOHAIBHOW TPaAaMOTHOCTH, PEJICBAHTHOM TE€OMETPHUH:
YyMEHUE pAaclo3HaBaTh IMPOSBICHUS T€OMETPUYECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJbHBIX >XU3HEHHBIX CHUTYalUSX W MPU U3YYEHUU APYTHUX
y4eOHBIX  NPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh MX Ha S3bIKE T'€OMETPUHM M CO3/1aBaTh T€OMETPUYECKUE MOJIEIH,
MPUMEHITh OCBOEHHBIM T'€OMETPUYECKHM ammapaT sl pELICHHs MPaKTUKO-
OpPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATH U  OIEHUBATh  IOJIYYCHHbIC
pE3YIBTATHI.

OTAMYUTEeNbHON  OCOOEHHOCTHIO MPOTPAMMBI 10 TEOMETPUU  SIBIISAETCS
BKJIIOYEHHE B KypC CTEPEOMETPUM B Hayaje €ro M3y4eHusi 3a7ay, periaeMbIX
HAa YPOBHE MHTYUTHUBHOTO TMO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHu30BaHHAas
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT PA3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE HHTYUTUBHBIX MPOLECCOB, MOTHUBHPYET
K JaJIbHEHIIEMY U3YyUYECHUIO MTPEIMETA.

[Ipeanourenue OTHAETCS HATIIATHO-KOHCTPYKTUBHOMY METOJY OOY4YEHHs, TO
€CThb TEOPETUYECKUE 3HAHHMS MMEIOT B CBOE€M OCHOBE UYBCTBEHHOCTbH IPEIMETHO-
IPAKTUYECKOM JEATEIIbHOCTU. Pa3BuUTHME MPOCTPAHCTBEHHBIX IPEICTABICHUMI
y 00ydaromuxcs B Kypce CTEPEOMETPHH MPOBOAUTCS 3a CUET pemIeHHus 3aaad
HAa CO3J]aHHME TMPOCTPAHCTBEHHBIX O0O0pa3oB W 3aJad Ha  ONEPHPOBAHHUE
MpPOCTpaHCTBEHHbIMU oOpazamu. Co3maHue o0paza TPOBOAUTCS C  OMOPOM
Ha HaTJISITHOCTh, & OTIEPUPOBaHKE 00PA30M — B YCIIOBUSIX OTBIICYCHHUSI OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHUSI €r0 UCXOTHOTO COAECPKAHUS.

OCHOBHBIMH COJIEpKATCIbHBIMA JIMHUAMH Yy4eOHOro Kypca «['eomerpus»
B 10-11 «xmaccax sBmsttorcsa: «Muororpannukny, «lIpsmple W IUIOCKOCTH
B IIPOCTpPaHCTBE», «Tena BpameHus», «BeKTOpbl 1 KOOPAUHATHI B MPOCTPAHCTBEM.
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dopMUPOBaHKE JTIOTHUECKIX YMEHUI PACTIPECIISIETCS HE TOJIBKO 0 COACPIKATETHLHBIM
JUHUSAM, HO U 110 TOJIaM 00Y4YEHUS Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHusl.

Conepxanue o00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHHSI TIPOTPAaMMBI TI0 TEOMETPHUH, pACTpPEAeiIEHHBIM TIO0 ToAaM OOydeHUS,
CTPYKTYPHUPOBAHO TaKUM 00pa30M, YTOOBI OBJIAJICHUE TE€OMETPHUICCKUMU TTOHATASIMH
Y HaBBIKAMH OCYIIECTBIISIOCH IMOCICI0BATEIBLHO M ITOCTYIATEIIBHO, C COOIIOICHUEM
MIPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKJIIOYAIHNCH B OOIIYIO CUCTEMY
TCOMETPUYCCKUX MPEJACTABICHUN 00yUJaOIIUXCs, pacIupss U yriayomss e€, oopa3ys
MIPOYHBIC MHOYKECTBEHHBIE CBS3H.

OO6miee yuCIO0 YacoB, PEKOMEHJOBAHHBIX JUISI H3Y4YeHUs] y4eOHOro Kypca
«I"'eometpus» — 102 ygaca: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce —
34 gaca (1 gac B HezEIIO).

COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpsiMble H IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE NTOHATUS cTepeoMeTpur. Touka, npsimasi, INIOCKOCTh, ITPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM MTOCTPOEHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
Y CJIEJCTBHS U3 HUX.

B3anmHOE pacnonokeHue MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
HapaJUIeNIbHbBIE U CKpeMBatouecs npsMsle. [lapamiensHOCTh IPSMBIX U IITIOCKOCTEN
B IIPOCTPAHCTBE: NapaJJICNbHBIE NMPSMBIE B MPOCTPAHCTBE, MapAJUIEIIBHOCTh TPEX
NPSAMBIX, NapaJUIEIbHOCTh MNPAMOM M IUIOCKOCTH. YTJbl C COHANpPaBIECHHBIMU
CTOPOHAMHM, YIoJ MEXIy IPSMBIMU B IPOCTpaHCTBE. [lapamiesbHOCTD MIIOCKOCTEN:
MapajyieIbHbIE TUIOCKOCTH, CBOWCTBA MNapajUieNbHbIX IUIoCKOocTe. [Ipocteiimme
IPOCTPAHCTBEHHbIE (UTYypbl HA IIJIOCKOCTH: TETpadap, KyO, Mapajuiesenume],
MMOCTPOEHUE CCUCHUU.

[leprieHIUKYISAPHOCTE NPSIMOM M IIOCKOCTH: IEPIEHAUKYISPHBIE TPSAMBIE
B IIPOCTPAHCTBE, IPSIMbIE TAPAJUIEIIBHBIE U IEPIICHANKYIISIPHBIE K INIOCKOCTH, TPU3HAK
MEPIIEHINKYJIIPHOCTHA NPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM MEPIIEHANKYIISIPHOM
IJIOCKOCTHU. YTJIBI B POCTPAHCTBE: YIOJI MEXAY MPSAMOU U INIOCKOCTBIO, IBYTPAHHBIN
yTOJ1, TMHENHBIA Yo ABYTPAHHOTO yruia. [lepnenanKyisp 1 HaKJIIOHHBIE: paCCTOSIHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOW /10 TJIOCKOCTH, MPOEKUUS (QUTYPBI
Ha IUIOCKOCTh. llepneHAauKyIsspHOCTh IUIOCKOCTEM: NMPU3HAK IEPIEHANKYISIPHOCTH
JIBYX ITIOCKOCTEU. Teopema o TpEX MePHEHIUKYIISIPax.

MHororpaHHuKH
IloHATHE MHOTOTPAHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOI'DAHHHUKA, BBIITYKJIBIE U
HEBBINYKJIBIE MHOTOIPAaHHUKM, pa3BEPTKA MHOrorpaHHuka. Ilpusma: nN-yronpHas
npU3Ma, TpaHd U OCHOBAHMSI MPU3MBI, MpsIMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
IIOJIHAs MIOBEPXHOCTH Npu3Mbl. [lapannenenumnen, npsMOyroabHbIM NapaylIeIeInIe
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u ero cBoiicTBa. [lupamuna: n-yroiapHas nupamuja, rpaHd 1 OCHOBAHHUE MUPAMUJIbL,
OOKOBasi M TOJIHAs TOBEPXHOCTh IMHUPaMHUJIbI, TIpaBUJIbHAS W yCeUEHHas MUpaMua.
DJIeMEHThl TNpU3Mbl W TnUpaMuabl. [IpaBuibHbBIE MHOTOIPAaHHMKH: ITOHATHE
MPAaBWIBHOTO MHOTOIpaHHUKA, MpaBWUJIbHAs MpU3Ma W TMpaBWIbHAsA MUPaAMUJA,
npaBUJIbHAS TPEYroJibHAS MUpaMuAa U MPaBUIBHBIA TeTpadap, ky0. Ilpeacrarnenue
O MPaBUJILHBIX MHOTOTPAHHUKAX: OKTA3JIP, AOJICKA’Ap U uKocadip. CeueHus: npru3Mbl
Y IUPaMU/IbI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOMH,
MJIOCKOCTU. DJIEMEHThl CUMMETPUU B MUpaMUJIax, Mapajieienumeax, npaBuIbHbIX
MHOTOTpaHHUKAX.

Brruncnenue 351eMeHTOB MHOTOTPAaHHUKOB: pé0pa, muaroHaiu, yribl. [lnomanb
OOKOBOW TMOBEPXHOCTM M TOJHOM TMOBEPXHOCTH MPSMOM NIPHU3MBI, IUIOIIA]Ib
OCHOBAHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mbl. [Lnomans 60koBoH
MOBEPXHOCTH M TOBEPXHOCTU TMPABWIBHON MNHpaMHUIbl, Teopema O IUIOagn
yceuénHoi nmupaMubl. [Tonarue 06 06bémMe. OOBEM TUpaMUIbI, TIPU3MBL.

[Tono6nerie Tema B mpoctpaHcTBe. COOTHONIICHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

11 KJIACC

Tesia Bpamenust

[Munuaapryeckass MOBEPXHOCTh, 00pa3yrolue MWIMHAPUUECKON MOBEPXHOCTH,
OCh LUJIUHAPUYECKON oBepXHOCTH. L{unuuap: ocHOBaHUs 1 OOKOBasi TOBEPXHOCT,
oOpasyrolas u 0Ch, MIOMIaAb OOKOBOM U TIOJHOM MTOBEPXHOCTH.

Konudeckasi moBepxXHOCTb, OOpa3yroIIMe KOHWYECKOM IMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON moBepxHocTH. KoHyc: ocHOBaHME M BepllinHa, 00pa3yoias u
OCh, IJIONIaAh OOKOBOM U MOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00Opa3yronue u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa m map: ueHTp, paauyc, AUAMETpP, IUIOMIAAL TOBEPXHOCTH CQEPHI.
B3aumHoe pacnosioxkenue chepbl M IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
IJI01a/1b ChEPHI.

N300pakenue Tei BpallieHus Ha TNIOCKOCTH. Pa3BEpTka IMIMHIpa U KOHYCA.

KomMOuHanuu Ten BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTMCAHHBIH
okoJ10 cepsl, chepa, BNUCAHHAS B MHOTOTPAaHHUK, WJTH TEJIO BPAIIICHHUS.

[Tonstue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 o0béMeE
NPSIMOYTOJILHOTO Napajijiesienunena u cneAcTBusa u3 He€. O0bEM HMIMHIpA, KOHYCA.
O0BEM mapa u mIomaab chepsl.

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TE.

Ceuenust mwiMHApa (MapajyIeIbHO U MEPICHANKYISIPHO OCH), CEYEHUsI KOHYyca
(mapasnienbHOE OCHOBAHUIO M MPOXOJIAIIEE Yepe3 BEPIIMHY ), CEUEHUS 1Iapa.
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BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmiIockocTH U B mpocTpaHcTBE. CIIOXKEHUE W BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. PasnokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio mapamtenenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBHUM ¢ BeKTOpaMH. [IpsMoyronbpHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. [IpocTeiiimme 3a1aum B KOOpAUHATAX. Y TOJI MEXAY BEKTOPaAMHU.
CkansipHO€ TpPOM3BEIECHUE BEKTOPOB. BpIUMCIEHWE YIIOB MEXIY HNPSIMBIMH M
IUTIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOI ITPU PEILIEHUH T€OMETPUUECKUX 33]1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy o6yuenus B 10 kjacce oOyyaromuiics TMOJYYHUT CIICAYIOIIHNE
peIMeTHbIC PEe3yIbTaThI:

OTIEPUPOBATH MOHATUSIMU: TOUKA, MPSMas, INTOCKOCTD;

NPUMEHSTh AKCHOMBI CTEPEOMETPUU U CJICACTBUS W3 HHUX TMPU PEIICHUH
TeOMETPUUYECKUX 3a/1a4;

OTIEpUPOBATH MOHATHIMH: MAPAJUIETFHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTIEpUPOBATH MOHITHAMHM: JABYTPAHHBIA YTroJj, TPaHH JBYTPAaHHOTO yria, pedpo
JIBYTPAHHOTO YIJIa, JIMHEHHBINA yroJ ABYTPAHHOTO YIJIa, TpayCcHast Mepa JIBYTPaHHOTO
yria;

OTICpUPOBATh TIOHSATHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABWIbHBII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHUIbl MHOTOTPAHHUKOB (TIUpaMuaa, MpU3Ma,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJ1accu(UIIMPOBATh MHOTOTPAHHUKH, BHIOUPAsi OCHOBAHUS JJIA KilaccuPuKanuu
(BBIMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHUKH, MPABUJIbHBIE MHOTOTPAHHUKH, MIPSIMBIE U
HAKJIOHHBIC MTPU3MBbI, TAPAJIJICIICTIUIIC]IbI);

OTNEpPUPOBAThH MOHATUSAMU: CEKYIlas MIIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB,;

OOBSICHATH MPUHIUIIBI TOCTPOEHUSI CEUEHUM, UCTIOIb3YsI METO/ CIIE/I0B;

CTPOUTH CEYCHHS] MHOTOTPAHHHKOB METOJIOM CJIENIOB, BHITIOJNHATH (BBIHOCHBIC)
IJIOCKUE YEPTEeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIYp: BUJ CBEPXY, COOKY,
CHH3Y;

pemaTh 3a7a4i Ha HAaXOXKJICHHE TeOMETPUUYECKHX BEIIMYWH 1O 00pas3iam WiH
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTUYECKHE METOAbl TPH PpEHICHUH
CTaHJAPTHBIX MaTEMaTUYECKHX 3aJlad Ha BBIYMCIICHHE PACCTOSIHUN MEXITy IBYMS
TOYKAMH, OT TOYKHU JI0 MPSMOM, OT TOYKHU JI0 TIIOCKOCTH, MEXKIY CKPEITUBAIOIIIMHICS
PSAMBIMU;

pemath 3a7aud Ha HaXOXKJIE€HHE TeOMETPUYECKHX BEIMYMH o obOpasiaM Wiu
QITOpPUTMAaM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKHE METOJIBI TIPU PEIICHUN
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CTAaHJAPTHBIX  MaTEeMaTHYECKUX  3aJad Ha  BBIYMCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMHU, MKy TIPSIMON U TUIOCKOCTBIO, MEKTY TUIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI W ILIOMIAX IMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupamMua) ¢ MpuMeHeHneM (HopMyJi, BEIYUCIATh COOTHOIICHUS MEXIY TIOMAIIMU
MOBEPXHOCTEH, 00hEMaMH MTOT0OHBIX MHOTOTPAaHHUKOB;

OTIepUPOBATH MOHATUSAMH: CHMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, IICHTP, OCh U INTIOCKOCTh CUMMETPHUH (DUTYPHI;

W3BJICKaTh,  MPEOOPa3OBHIBATH U UHTEPIPETUPOBATh  WHPOPMAITUIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTYypax, MPEACTABICHHYIO Ha YEPTEKAX H
PUCYHKaX;

MPUMEHATHh TeOMETpUIEeCKre (aKThl I PEIICHUs] CTEPEOMETPUUYECKHUX 3ajad,
MIPEANOJaralouX HECKOJIBKO IIaroB pElIeHUs, €CIU YCIOBHUSl MPUMEHEHHUS 3a]IaHbI
B SIBHOU (popme;

OPUMEHSTh  MPOCTEUIME  MPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

MIPUBOJNTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHHU B NCKYCCTBE;

OPUMEHSTh TOJYyYEHHbIE 3HAHUS Ha TNPAKTUKE: aHAIU3UPOBATh peabHbIC
CUTyalluM ¥ TPUMEHITh HU3YYCHHBIC TOHATHUS B TIPOLIECCE IOMCKA PEIICHUs
MaTeMaTH4YecKu cPopMyIUPOBAHHOMN MPOOIEMbI, MOIETUPOBATh pealbHbIE CUTYallUU
Ha S3BIKE TEOMETPHHU, HCCIEAOBATh IOCTPOCHHBIE MOJICTH C HCIIOIh30BAHUEM
TCOMETPUYCCKUX TOHATHH M TEOpeM, ammapara anreOpbl, perarh MPaKTHYECKHe
3aJlayu, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUIECKUX BEIIMUKH.

K koHniy o0yuenus B 11 kiacce oOy4aronuiicss HAy4YnuTCS:

OTICpUPOBATh TMOHATUSAMHU: IWIMHIPUYECKAs IMOBEPXHOCTh, OOpa3yroIIHe
UJIMHAPUYECKON TOBEPXHOCTH, IUIMHAP, KOHUYECKasi TTOBEPXHOCTh, 00pa3yrolue
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(hepruyeckasi IOBEpXHOCTb;

pacrno3HaBaTh Teja BpanieHus (MWIMHIP, KOHYC, cdepa 1 1map);

OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIacCU(PHUIIMPOBATH B3aUMHOE PACTIONOKEHHUE C(Pephl U MIIOCKOCTH;

OTIEpUPOBATh MOHATUSMHU: IIAPOBON CETMEHT, OCHOBAaHHUE CETMEHTA, BHICOTA
CErMEHTa, IIapOBOM CII0H, OCHOBAHUE IAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CIIOS,
IaPOBOU CEKTOP;

BBIYHCIIATh 00BEMBI U TUTOIIAIM TIOBEPXHOCTEH TEJI BPAIICHHS, T€OMETPHICCKUX
TeJ C IpUMeHeHneM (HopMyI,

OTIEpUPOBATh MOHATUSIMH: MHOTOTPAHHUK, BIUCAHHBIN B cepy M OMUCAHHBIN
okoJ10 cepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS,

BBIYHCIIATh COOTHOIICHHUS MEXKIY TUTOMIAASMHU TIOBEPXHOCTEH M 00BbEMaMH
MMOJOOHBIX TEN;
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n300paxaTh wu3y4yaemble (UTYpHl OT PYKM M C MIPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB;

BBITIOJHATH (BBIHOCHBIE) TJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX
buryp: Buxa cBepxy, cOOKy, CHU3Y, CTPOUTH CEUCHHsI TEJ BpaIllCHHS;

U3BJIEKaTh,  HMHTEPIPETUPOBATH U npeoOpa3oBbIBaTh  HH(pOpMAIUIO
O IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UIYypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX;

OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH AEUCTBUS CII0KEHUS BEKTOPOB, BEIUUTAHUSI BEKTOPOB M YMHOKEHHUS
BEKTOpPA Ha YUCII0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHH 00JIaJalo0T;

IPUMEHATH IPABUIIO AapAJUIEIECIUIIEA;

ONEpUPOBATh MOHATUSAMU: JEKApPTOBbI KOOPAMHATBHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOd MEXIY
BEKTOpPaMH, CKAJIIPHOE MPOU3BEACHHE BEKTOPOB, KOJUIMHEAPHBbIE W KOMILIAHAPHBIE
BEKTOPBHI,

HaxOJIUThb CYMMY BEKTOPOB M INPOM3BEICHHUE BEKTOpAa HAa YHUCIO, YO MEXKIY
BEKTOpaMH, CKaJSIpHOE IMPOU3BEIEHUE, pPacKIaJblBaThb BEKTOp MO  JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

MIPUMEHATh T€OMETpUYEeCKre (aKThl JJI PEIICHHs] CTEPEOMETPUUYECKHUX 3a]1ad,
MPEANOJIAraloMX HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBHUS NMPUMEHEHHUS 33]1aHbI
B SIBHOU (popme;

pemiath NPOCTEHIIME T€OMETPUYECKHE 3alauyd HAa NPHUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA;

pemaTh 3a7a4d Ha J0Ka3aTeIbCTBO MAaTEMAaTUUECKUX OTHOILICHUN U HAXOXKACHHUE
reOMETPUYECKUX BEJIWYUH MO oOpaslaM WIM aNropuTMaM, MPUMEHssl U3BECTHBIC
METO/Ibl IPU PEUIEHUH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a]1aY;

OPUMEHATh  NPOCTEWINME  NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

OPUBOJUTH MIPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB FEOMETPUHU B UCKYCCTBE;

OPUMEHATh TOJYYEHHBIE 3HAHUS Ha IMPAKTUKE: AHAIW3UPOBATH PEABHBIE
CUTyallUM M TNPHUMEHSATh HW3YYEHHBIE TIOHATHS B IMPOLIECCE IOHUCKA PEIICHMS
MaTeMaTU4YecKu cPOpMyIUPOBAHHON POOIEMBbI, MOACIIUPOBATH PEAIbHBIE CUTYAIINH
Ha A3BIKE TEOMETPUH, HCCIEAOBAaTh IOCTPOECHHBIE MOJEINA C HCIHOJIb30BAaHUEM
r€OMETPUYECKUX TOHATUA M TEOopeM, ammaparta ainreOpbl, peliaTh MPAKTUYECKUE
3aJlauy, CBA3aHHbIEC C HAXOXKICHUEM T€OMETPUUECKUX BEJIHYNH.
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10 KJIACC
HaumenoBanue paznena  |KonmyecTBo OcHOBHOE cofepKaHne OCHOBHBIE BU/JIBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB O0yJaroIIIXCS
BBeneHue B cTepeoMeTpHIo 10 OCHOBHBIE MMOHSTHUSL CTEPEOMETPUU: AKTYaJaIu3upPoBaTh PaKkThl U METOIbI

TOYKa, TpsiMasi, MIOCKOCTb,
npocTtpaHcTBo. [IpaBuia nzodpakeHus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, TapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTus: nepecekaronmecs
IUIOCKOCTH, TIepeceKaroIuecs npsmas
1 TJIOCKOCTb.

3HAKOMCTBO C MHOTOI'PAaHHUKAMU,
U300paKEHHE MHOTOTPAHHUKOB

Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX
yeprexkax. HavanbpHble cBeIeHUS

0 KyOe 1 mupaMuie, uX pa3BEPTKH

u Mozenu. CedeHnss MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

TJIAHUMETPHH, PEIICBAHTHBIC TEME.
IMonyuats npeacTaBacHus

O MPOCTPAHCTBEHHBIX PUTYpaX,
pazOupath NpocTenime npaBuia
U300paKeHHsl 3TUX UTYD.
HN300paxaTh NpsIMYyIO U TJIIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPAHHUKHY,
nupamuay, Kyo, Ha3pIBaTh UX
AJIIEMEHTBHI.

JeaaTh pUCYHOK Ky0a, MUpaMu/IbI,
HaXOJIUTh OMMOKHN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBHCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BAThH
JUTSI TIOCTPOCHMS CEUCHHSI METO]T
CJIEIOB, KPaTKO 3aIMChIBATh IIIaru
MOCTPOCHUS CEUCHHUS.
Pacno3HaBaThb BU ceUCHUSA
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Y OTHOIICHUH, B KOTOPBIX CEUCHHE
JenuT pedpa Kyda, HaXOIUTh TIJIOIIAb
CEUYECHUS.

Ucnoan3oBath nogodue npu
pELIEHNH 33/1a4 Ha TIOCTPOCHHE
CECUYCHHU.

3HAKOMHMTBHCS C AKCHOMAaTUYECKUM
MIOCTPOEHUEM CTEPEOMETPUH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NisocTpupoBaTh aKCHOMBI
pUCYHKaMU U MPUMEPaMHu

U3 OKpYKarole 00CTaHOBKHU

[IpsiMbIE U TIIOCKOCTH 12 B3auMHOe pacnonoxeHue npsmbIx AKTYaJaIu3upoBaTh PaKkThl U METOIbI
B IIPOCTPAHCTBE. B [IPOCTPAHCTBE: MEPECEKAOLIUECH, IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
[TapajuteTIbHOCT MPSAMBIX NapaJiyIeIbHbIE U CKPELIUBAIOIINECS IIPOBOJAUTH AHAJIOTHUM.
Y TJIOCKOCTEN IIpsIMBIE. IlepeuncasiTb BO3MOXXHBIE CLIOCOOBI
[TapannenbHOCT NPSIMBIX PaCIIOJIOKEHUS JBYX MPSIMBIX
Y TUIOCKOCTEN B IIPOCTPAHCTBE: B IIPOCTPAHCTBE, UIUTFOCTPUPOBATH UX
napajuiesIbHbIE MPSMbIC Ha [IpUMEpaXx.
B IIPOCTPAHCTBE; MapAJLIEIBbHOCTD aBaThb onpeaejieHue
TPEX MPSAMBIX; APAJUIEIbHOCTD CKPELIMBAKOLIUXCS IPSIMBIX,
IIPSIMOU M TTIOCKOCTH. Y TJIBI dhopMynHrpoBaTh TPU3HAK
C COHANPABJICHHBIMU CTOPOHAMH; YTOJI | CKPEIIHUBAOIIUXCS MPAMBIX
MEK1y PSIMBIMH B IIPOCTPAHCTBE. Y IIPUMEHSITH €r0 IPU PELICHUN
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[TapannenbHOCTH TIIIOCKOCTEM:
napa’suiesibHbIE TIIIOCKOCTH; CBOMCTBA
NapaJuIeNIbHBIX IIJIOCKOCTEN.
[IpocTeiine NpoCTpaHCTBEHHbBIE
(Gurypsl Ha INIOCKOCTH: TETPAdP, KyO,
napa’sulesienumne]; MOCTPOCHUE
CCUYCHUM

3a1ad.
Pacno3naBarth 1ipu3my, Ha3bIBaTh €€
DJIIEMEHTBI.

CrponTh ceueHus MpU3Mbl

Ha FOTOBBIX YEPTEkKAX.

Ilepe4ucasiTb BO3MOXHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS NPAMOU
U IIJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPHI U3 PEATILHOM KU3HMU.
/laBaThb onpenejieHue
IapajuIeIbHOCTH IPSAMOU

Y TJIOCKOCTH.

®opMyJIHPOBATH NPU3HAK
MapaAJIICIIbHOCTH IPSAMOU

Y IJIOCKOCTH, YTBEPXKACHUE O MPSMOU
MEPECEUYEHUS IBYX IIOCKOCTEM,
MPOXOAILIMX YEPE3 NapalieIIbHbIE
IpSIMBIE.

Pemarb npakruueckue 3agauu

HA IOCTPOCHUE CEYEHUH
MHOTOTPaHHHKA.

OO0bsACHATH ClTy4ad B3aUMHOTO
PAaCIIOJIOKEHUS TIOCKOCTEM.

JlaBaTh onpeaeseHue napawuiesIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPHI
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W3 PEAJIbHOM KU3HU U OKPYKAIOUIEH
00CTaHOBKH, HJUTIOCTPUPYIOIIHE
MApAJIIETBHOCTD TIJIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA MMAPAJIENBHBIX INIOCKOCTEN
IIPU PELIECHUU 3a/1a49 HA IIOCTPOEHUE.
OO0BbACHATH, YTO HA3BIBACTCS
MapasuiesIbHbIM MPOEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCSI TPOCKTUPOBAHUE
¢buryp Ha MmIOCKOCTb.

MN300paxkaTh B mapamwienbHON
MPOEKIIUH Pa3TUYHbIC
reoOMeTpuYecKue (PUrypel.
MoaeaunpoBarhb peallbHbIE CUTyalluN
Ha 3bIKE TEOMETPUU, UCCIEAOBATh
IIOCTPOEHHBIE MOJEIH

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITHH.

Hcnoab30BaTh npu pelieHUN 3a1a4
Ha IOCTPOCHUE CEYECHU U TTOHSTHE
MapajuIeIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaljIeIbHBIX IPSMBIX
Ha IJIOCKOCTH
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[leprieHIuKYIIPHOCTD NPSIMBIX
U IUIOCKOCTEN

12

[leprieHIUKYISIPHOCTD MPSAMOU

Y TUIOCKOCTH: NIEPIEHANKYIIIPHbBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJjIeNbHbIC U IEPIEHANKYIISIPHbBIE
K IUNIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTH MPSAMOU

Y IJIOCKOCTH, TEOPEMA O MPSIMOM
NIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
[leprieHIUKYISIp ¥ HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH 10 TUIOCKOCTH,
pPacCTOSHUE OT IPSIMOM 10 TUIOCKOCTH

AKTYaJaIu3upPoBaTh (PaKkThl © METOBI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

O0BbACHATDH, KAKON yIroJI Ha3bIBACTCS
YTJIOM MEK]y TIEPECEKAIOIINMUCS
MPSIMBIMU, CKPEITUBAIOIIUMUCS
MPSIMBIMU B TIPOCTPAHCTRE.

JlaBaTh onpeneseHue
MEPICHIUKYIISIPHBIX TTPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJIIPHON

K IUJIOCKOCTH.

Haxoautsb yribl MEXIY
CKPEIUBAIOIIUMHUCS TIPSIMBIMU B KyOe
U NIUPaMHUJIE.

IIpuBoauTH IPUMEPBI U3 PEATLHOU
KU3HU U OKpYXKaroIIel 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
MEePIECHIUKYISIPHOCTD MPSMBIX

B IIPOCTPAHCTBE

Y IEPHEHIUKYISIPHOCTD MIPSIMON

K IJIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MEePIEeHIUKYJISPHOCTA MPSIMOU

Y TJIOCKOCTH, TPUMEHATH €TI0 Ha
MPaKTUKE: OOBSICHSITH
MIePIICHIUKYJIIPHOCTh pedpa Kyda

Y JUArOHAJIA €r0 IPaHu, KOTopas ero
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HE COJICPKUT, HAXOJAUTH JIJINHY
JMaroHanu Kyoa. BeIYucCIsITh BBICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETHIPEXYTOJIbHOMN
nupamMu/ 1o JJIMHaM peoep.

Pemars 3a1a4un Ha BEIYUCIICHUS,
CBSI3aHHBIE C MIEPIECHIUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
MJIAHUMETPUUECKUX (aKTOB

1 METOJIOB.

OOBbACHATD, YTO HA3BIBAIOT
MEPIEHAUKYISIPOM Y HAKIIOHHOMN

Y3 TOYKH K IJTIOCKOCTH; IPOEKIUEN
HAKJIOHHOH Ha IUTOCKOCTh. OOBSICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TIIOCKOCTH; MEXKITY
MapajyIeIbHBIMU TUIOCKOCTIAMU; MEXITY
MPSMOM U ITapajuIeIbHON €1
IJIOCKOCTBEO; MEXKITY
CKPEIIMBAIOIUMUCS TPSIMBIMH.
Haxoauthb 3TH pacCcTOsIHUSA B IPOCTHIX
ciIyJasix B Ky0Oe, mupamuje, mpusme.
MoaeaupoBaThb pealIbHbIE CUTYyalluH
HAa SI3bIKE TEOMETPHUH, UCCIIEIOBATH
MMOCTPOCHHBIE MOJEIN

C HCIOJIb30BAHHEM T€OMETPUUECKUX
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TTOHSITHH.

Hcnoan3oBaTh npu pelieHUH 3a1a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa NPIMOYTOIBHBIX
TPEYTOJbHUKOB

YT MEXKTY TIPSIMBIMU U
MJIOCKOCTAMU

10

VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKY
IPSIMOM U TUNIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, INHENHBIN YTOJ IBYTPAHHOIO
yria.

[leprieHIMKYISAPHOCTH TUIOCKOCTEN:
IPU3HAK NEPIEHANKYIIIPHOCTH JBYX
mIockocTer. Teopema o Tpéx
NEepHeHIUKYJIIspax

AKTYaJaIu3upoBaTh (PakThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

JlaBaTh onpeneeHue yriia Mexay
MIPSAMOM U IUIOCKOCTBIO,
dbopMyIHpoBaTh TEOPEMY O TPEX
MEPHEHANKYIIApax U 00paTHYIO K HEH.
Haxoauthb yros Mexay npsiMmou

Y TJIOCKOCTBHIO B MHOTOTPAHHUKE,
PacCTOSTHUE OT TOYKH A0 MPSIMOU

Ha IUIOCKOCTH, UCTOJIb3YSl TEOPEMY

0 Tpéx nepneHaukyispax. [Iposoaute
HA YEPTEKE NEPIECHIUKYISAP: U3 TOUKH
Ha MPSMYI0; U3 TOYKHU Ha IIOCKOCTb.
JlaBaTth onpeneneHue AByrpaHHOTrO
yrJia u ero 3JieMeHTOB. OOBSICHSITh
PaBEHCTBO BCEX JIMHEHHBIX YTJIOB
JIBYTPAHHOTO yIJIa.

Haxoauthb Ha yepTexe ABYIpaHHbBIN
yTOJI TIpU pedpe MUPAMHUIbI, TPU3MBI,
napasuieJienuneaa.
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/laBaThb onpeaejieHne yria Mex1y
IUIOCKOCTSIMH.

JaBarh onpeneseHue

1 opMyTHPOBATH NPU3HAK
B3aMMHO MEPIECHANKYISIPHBIX
IIOCKOCTEH.

Haxoauthb yriibl MEX 1Y IIIOCKOCTSIMHU
B KyO€e U mupamue.

Hcnoab30BaTh npu pelieHUN 3a1a4u
OCHOBHBIE TEOPEMBI U METObI
MJIAHUMETPUH.

MoaeaupoBarhb peallbHbIE CUTyallN
Ha S3bIKE€ TEOMETPUH, HCCIEA0BATH
MOCTPOCHHBIE MOJICIIN

C UCTIOJIb30BAHUEM I€OMETPUUYECKUX
MMOHSATHH.

Hcnonb30BaTh npu perieHuu 3a1a4u
Ha MMOCTPOEHUE CEYEHU
COOTHOIIIEHHUS B MPSIMOYTOJIHOM
TPEYTOJbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE JIEMEHTHI MHOT'OTPAaHHUKA,
BBIITYKJIbIE U HEBBIYKJIbIE
MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OI'DaHHUKA.

[Ipu3ma: N-yronpHas npu3Ma; rpaHu

AKTYaJaIu3upoBaTh (PaKkThl © METOIbI
MJIAHUMETPUH, PEIICBAHTHBIE TEME,
NMPOBOJAUTDH AHAJIOTHH.

JlaBaTh onpeaeseHue
napasuiesienunesia, pacmo3HaBaTh €ro
BUJIbI U U3y4aTh CBOWCTBA.
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Y OCHOBAHMSI IPU3MBL; IIPsIMast

Y HaKJIOHHas! IPU3MbI; OOKOBast

Y TIOJIHASI IOBEPXHOCTD MPU3MBI.
[Tapannenenunen, MpsAMOYTOJIbHBIN
HapaJJIeJIeIIIIE] U €ro CBOMCTBA.
[Mupamupga: N-yronbHas MUpaMUa,
I'PaHU U OCHOBaHUE MUPAMM/IBI;
OOKOBas U MOJHAas TOBEPXHOCTh
nUpamMuabl; IpaBUIIbHAS U yCEUEHHAsS
nupamuzaa.

DNeMEHThI IPU3MbI U TUPAMUJIBI.
[IpaBunIbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; IPABWIIbHAS MPU3Ma
U MpaBUJIbHAS TMpaMuUa; MpaBUIIbHAS
TpEyroJibHasi NUpaMKIa

U IPABUJIBHBINA TETpa’p; KyO.
IIpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3p, JOAEKASIP
U MKOCa’p.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTENBHO TOUKH,
OPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUpamMuaax,
napajiesienuneaax, mpaBuIbHbIX
MHOTOI'PAaHHHKAX.

JlaBaThb onpeeieHue NTUpaMubl,
pacno3HaBaTh BUIbl HUPAMHUI,
(hopmysupoBaTh cBOICTBa pEdED,
I'PAHEN U BBICOTHI PABUIIBHOU
MMAPAMUIBI.

Haxoaurnb 1uioiagb HOJHON

1 OOKOBOM OBEPXHOCTH MUPAMHU/IBI.

JlaBaTh onpeaejieHue yCEUEHHON
NMpaMUbl, Ha3bIBATh €€ JIEMEHTHI.
DopMyTHPOBATH TEOPEMY

0 IIouIaau OOKOBOM MOBEPXHOCTH
[IPaBUJIbHOU YCEUEHHON TUPAMUJIBL.
PemaTp 3aauu Ha BBIYKCIICHUE,
CBSI3aHHBIE C MUPaAMUIAMHU, a TAKXKE
3a7]a4M Ha MMOCTPOCHUE CEUEHHUI.
/laBaThb onpeae/ieHue IPU3MBIL,
Pacno3HaBaTh BU/IbI IPU3M,
U300pakaTh IPU3MbI HAa YEPTEKE.
Haxoauthb mIomaas moJaIHON WiIN
OOKOBOI MOBEPXHOCTU TIPU3MBI.
H3y4yars cooTHOLIEHUS Diliiepa
JUTs yncia pédep, rpaHeld U BEpIIMH
MHOTOI'PaHHHKA.

N3yuyaTh BUABI TPABUIBHBIX
MHOTOIPAaHHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO IPAHEH.

44



denepanbHas padouas mporpamma | Maremartuka. 10—11 kinaccer (6a30BbIi YPOBEHB)

Brrunciienue 351eMeHTOB
MHOTOTPAHHUKOB: pEOpa, AUaroHau,
yribl. [Inongaae 60k0BOM NOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IIPU3MBL, TUIOIIA/Ib OCHOBAaHUM, TEOpEMA
0 OOKOBOM TTOBEPXHOCTH TIPSIMOM
npusmel. [Inomans 60xkoBoM
IIOBEPXHOCTHU U NTOBEPXHOCTH
MIPAaBUJILHOM MUPAMUJIBL, TEOpEMA

0 IJIOIIA 1 OOKOBOM MOBEPXHOCTH
yCEYEHHOM MUPAMUIBI

HN3yuyath cuMMETpHIO
MHOTOTPaHHUKOB.

OO0BLACHATH, KaKHE TOYKH
Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTENBHO JAHHOW TOYKH, TPSIMOM
WJIU TIJIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OCBIO HJIU TJIOCKOCTHEO
CUMMETPHUH (PUTYPBI.

IIpuBoauTH NpUMeEPHI
CUMMETPUYHBIX PUTYP B apPXUTEKTYPE,
TEXHUKE, TPUPO/IE.

MoaeanpoBaTh peaIbHbIE CUTyalluN
Ha S3bIKE€ TEOMETPUH, UCCIEAOBATh
MOCTPOCHHBIE MOAEIH

C UCIIOJIb30BAHUEM T€OMETPUUYECKUX
MMOHSATUH, YCIIOJIb30BaTh MOJ00HE
MHOT'OTPaHHHUKOB

OO6BbEMBI MHOTOTPAHHUKOB

IToustre 00 00bEME. OOBEM
UPaMHUIBI, TTPU3MBI

AKTYaJaIu3upoBaTh (PaKkThl © METOIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME.
OO0BIACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/IS aHAJIOTHUIO

C U3MEPEHHUEM TIJIOIIAICH
MHOT'OYTOJIbHUKOB. POpMYJIMPOBATH
OCHOBHBIE CBONCTBA 0OBHEMOB.
HN3yuyarh, BBIBOAUTH GOPMY.JIbI
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00BEMaA MPSAMOYTOJIBHOTO
napajulesenuIe1a, Ipu3Msl

Y TIUPaMU/IBL.

BoruucjasaTs 00bEM IPU3MBL

Y IUpaMUIbl IO UX JIEMEHTaM.
IIpumeHsATH 00BEM IS PELICHUS
CTEPEOMETPUYECKHUX 3a1a4 U

JUTSl HAXOKJIEHUS TEOMETPUUYECKUX
BEJINYMH.

MopenupoBaTth peanbHble CUTYallUN
Ha S3bIKE T€OMETPHUH, HCCIAEAOBATH
MOCTPOEHHBIE MOJIEIH

C UCII0JIb30BAaHUEM IT'€OMETPUUYECKUX
MTOHSTUHI

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuenuii

B MHOTOTPaHHHUKE.

Brruucnenue paccTosHUM: MEXIY
JIBYMs TOYKaMH, OT TOYKH J10 MIPSIMOU,
OT TOYKH JI0 IIJIOCKOCTH; MEXIY
CKPEILHBAOIINMUCS IPSIMBIMHU.
Brruucnenue yrios: Mexay
CKPEILNBAIOIIAMUCS IPSIMBIMH,
MEXKY MPSIMOM U INIOCKOCTHIO,
JNBYI'PAHHBIX YTJIOB, YTJIOB MEXKY
IJIOCKOCTAMU

CTpouTthb ceueHue MHOTOTPaHHUKA
METO/IOM CJIEZIOB.

JlaBaThb onpeeeHne pacCTOSHUS
Mexay purypamu.

HaxoauTh paccTosiHuE MEXIY
napajuieIbHbIMU IIOCKOCTAMH,
MEXIy MIIOCKOCTBIO U MapajuieIbHOU
e’ PSAMOM, MEXKILY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.
CTpouTthb TMHENHBIN yTOJ
JBYTPAHHOI'O yIJIa HA YEPTEkKe
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MHOTI'OI'paHHUKa 1 HAXOJUTH €TI0
BCIIMYUHY.

HaXOI[I/lTL YTJIbl MCKAY IINIOCKOCTAMU
B MHOI'OI'paHHHUKaxX

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC
HaumenoBanue paznena  [KomuuectBo OcHOBHOE cofiepxKaHHe OCHOBHBIE BU/IBI IESTEIBHOCTH
(Temnl) Kypca 4acoB O0yJaroIIIXCS
Tena BpanieHus 12 Cdepa u map: ueHTp, paauyc, AKTYyaJau3upoBaTh (HaKThl © METO/IbI

JIaMeTp; TUTOIIA b TOBEPXHOCTH
cdepsl. B3anmHoe pacnonoxxenue
chepbl U IIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; miomaas chepsl.

N3o6paxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
NMPOBOANTH AHAIIOTUU.

JlaBaThb onpeaesnaenus chepsl U 1mapa,
WX LEHTpPa, panyca, JuaMeTpa.
Omnpeneasitb chepy kak purypy
BpAILEHUS] OKPYKHOCTH.
HccienoBath B3auMHOE
pacnosoxeHue chepsl ¥ MIOCKOCTH,
JIBYX c(ep, HITICTPUPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM IIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KacaTeJIbHOU
IJIOCKOCTH.

3HAKOMUTBCH C T€0JE3UYECKUMHU
JUHUSIMU Ha cepe
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[{unuuapuveckas HOBEPXHOCTb,
0o0pa3yronme NUINHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIUHIPUYECKOM
noBepxHocTu. L{unuuap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
o0pasyromias ¥ 0Chb; IIIOIMAIb
OOKOBOM M TIOJIHOM MOBEPXHOCTH.
N306paxeHne HuIMHIpa

Ha ITJIOCKOCTH. PaBBépTKa mUuJInHApA.

Ceuenust nunuHApPa (MIOCKOCTBIO,
napajuieIbHOW WIIH
MEPIICHIUKYJISIPHOU OCH ITUIUHIPA)

OO0BACHATD, YTO HA3BIBAIOT
LUAJIMHIPOM, Ha3bIBATh €T0 SJIEMEHTHI.
N3yyath, 00bICHATDH, KaK MOJTYYUTh
HWIMHAP MYTEM BpaIlICHUSA
MPAMOYTOJIbLHUKA.

BbIBOAUTH, HCTIOJIB30BATH (HOPMYITBI
JUUIS. BRIYHICJICHHUS TUIOIIAaN OOKOBOM
MMOBEPXHOCTH IUJIUHIpA.

N3y4yars, pacno3HaBaThb Pa3BEPTKY
HWIMHApA.

N300paxaTh NUIMHIP U €70 CEYCHUS
TUIOCKOCTBIO, TIPOXOJAIIECH YepE3 €T0
OCb, MMAPAIUICIIBHON WU
MIEPIIEHINKYJIAPHON OCH.

HaxoauThb miomamy dTUX CEYCHUI.
MoaeaupoBarhb pealibHbIE CUTyalluN
Ha SI3bIKE TEOMETPUH, UCCJIEeI0BATH
MMOCTPOCHHBIE MOJAEIN

C UCTIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHSITHH

Konunueckas noBepxHOCTb,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEpPIIIUHA
KOHHUYECKOU MTOBEPXHOCTH.
Konyc: ocHoBaHue 1 BepinHa,
oOpa3yrolias 1 och; IIOMIAb

OO0BbsACHATH, KAKOE TEJIO HA3BIBAOT
KPYI'OBBIM KOHYCOM, Ha3bIBaTh €r0
DJIEMEHTBL.

N3yuyaTh, 00bACHATH, KaK [TOJTYYUTh
KOHYC IIyTEM BpalICHUs
IIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA.
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OOKOBOM M MOJHOM MOBEPXHOCTH.
Y ceu€HHbBIN KOHYC: 00pasyromye
Y BBICOTA; OCHOBAHMS U OOKOBasI

MIOBEPXHOCTb.

I/1306pa>1<eHHe KOHYCa Ha IINIOCKOCTH.

Pa3BépTtka koHyca.

CeueHnus koHyca (IIOCKOCTHIO,
napajuieIbHOM OCHOBAHUIO,

Y TJTOCKOCTBIO, MPOXOIAIIEH
yepe3 BEPILINHY)

N300pakaTh KOHYC U €r0 CEUCHHUS
IJIOCKOCTBIO, IPOXOSAILEN Yepes OCh,
Y IUIOCKOCTBIO, NIEPIICHAUKYJIIIPHOU
K OCH.

HN3yuyarp, pacno3HaBaThb pa3BEPTKY
KOHYCa.

BoIBoaAMTH, MCTI0JIB30BATH (DOPMYIIBI
JUTSl BBIYMCITICHUS TUI0MA OOKOBOM
MMOBEPXHOCTH KOHYcCA.

HaxoauThb 1mioiia iy ceyeHu,
MPOXOJSAIIMX YEPE3 BEPIINHY KOHYCa
WJIY TIEPIEHIUKYIISIPHBIX €T0 OCH.
OO0BACHATDH, KAKOE TEJIO HA3bIBACTCS
YCEUEHHBIM KOHYCOM.

N3y4yarhb, 00BICHATH, KaK €r0
MOJIYYUTh ITyTEM BpaILICHUS
MPSAMOYTOJIBHOW TPAICLHH.
BbiBOAUTH, NPpUMEHATH POpMYITy
JUTS] BBIYUCJICHUS TUTOIIA I OOKOBOM
MMOBEPXHOCTH YCEUEHHOTO KOHYCa

KomOuHanus Ten BpaleHus

Y MHOT'OI'PaHHUKOB. MHOTOTIpaHHHUK,
OTHMCAaHHBINA OKOJIO cheps; chepa,
BITMCAHHAs! B MHOTOIPAHHUK HJIH

B TEJIO BPAIICHHS

AKTYyaJau3upoBaTh (HaKThl U METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

Pemate crepeomeTpuyecKkue 3a1a4y,
CBSI3aHHBIE C TEJIAMU BPALLICHUS,
ITIOCTPOCHUEM CEYEHUN TEJI BPAILLICHUS,
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C KOMOMHAILIMSIMU TEJ BpallleHUs

¥ MHOTOI'PaHHHMKOB Ha HAXO0XKJICHUE
r€OMETPUYECKUX BEJIUYMH.
HUcnonb30BaTh Npu pelieHun
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUUYeCKre (DaKThl U1 METOIbI
3a7a491 Ha BBHIYMCIICHHE

U I0Ka3aTeILCTBO.

MopenupoBaTh peajbHbIE CUTYaI[UU
HAa SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJAEITN

C HUCITOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSTUMN

OO0BEMBI TEN

[Tonsitue 06 06BEMe. OCHOBHBIE
CBOMCTBa OOBEMOB TEJ.

O06BEM nMIIMHIpa, KOHYCA.
O0bEM 1mapa u mIomaas chepsl

AKTYaJau3upoBaTh (HaKThl U METO/IbI
MJIAaHUMETPHH, PEIIEBAaHTHBIE TEME,
IPOBOAUTH aHAJIOTHH.

BbiBOAUTH, MCTIOJIB30BATH (DOPMYJIBI
00BEMOB: TIPU3MBI, LIMJIUH]IPA,
IIAPAMUJIBI, KOHYCA; YCEUEHHOU
IIAPAMUJIBI U YCEUYEHHOTO KOHYCA.
PemaTh crepeoMeTpuyeckue 3aaaum,
CBSI3aHHBIE C BHIYMCICHHEM 00BEMOB.
D@opMyIHPOBATH OIPEACIICHNE
IapOBOI'0 CErMEHTA, IIaPOBOTO CJIOS,
11apOBOI'0 CEKTOPA.
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IpumeHsTh HOpMYIIBI
JUIs1 HAXOXKACHUSI 00bEMOB IIIAPOBOTO
CErMEHTa, IIapoBOro CEKTopa

[Tono0OHbIE TENa B IPOCTPAHCTRE.
CoOTHOIICHHUS MEXKTy TIIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMM IMOIOOHBIX
TeN

Pemarts cTepeomMeTpruecKUe 3a/1a4u,
CBsI3aHHBIE C 00BEMOM IIapa

U TJIOIIAAbIO CEpBHI.

MoaenupoBarh peanbHbIE CUTYAlUH
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MOCTPOCHHBIE MOJICIIN

C HCTOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSITHH.

AKTYyaJau3upoBaTh (HaKThl U METOIbI
MJITAHUMETPUH, PEJIEBAaHTHBIE TEME,
MPOBOAUTH aHAJIOTUH.

Pemars cTepeomMeTpuyeckue 3aauu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00BEMOB
Y TIOBEPXHOCTEH MOIOOHBIX TEI

B IIPOCTPAHCTRBE.

MoaeaupoBarhb pealIbHbIE CUTYalluH
Ha A3bIKE€ TEOMETPUU, UCCIEA0BATh
MOCTPOCHHBIE MOJIEIIN

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSATHMN

BekTopbl ¥ KOOpAUHATEI
B [IPOCTPAHCTBE

10

Bekrop Ha miockoctu
U B pocTpaHcTee. Clioxenue
Y BBIYUTAHHUE BEKTOPOB. Y MHOXKEHHUE

AKTYaJau3upoBaTh (PakThl U METObI
IIJIAHUMETPUHM, PEIIEBAHTHBIC TEME,
IIPOBOAUTH AHAJIOTHH.
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BEKTOpA Ha yucio. Paznoxenue
BEKTOpPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napasulesIenunea.

Pemenue 3anay, CBA3aHHBIX

C IPUMEHEHUEM TIPABUII ICUCTBUI

C BEKTOpPaMH.

[IpsimoyronbHast cuctema KOOpAUHAT
B npocTpancTBe. KoopauHatel
BekTOpa. [Ipocrenmme 3amaun

B KOOpJAMHATAX. YTOJI MEXKIY
BekTOpamu. CkanspHOe
MIPOU3BEJICHUE BEKTOPOB.
Brruucnenue yrioB Mexay npsMbIMU
Y TTIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOA
IIPY PELIICHUHU T€OMETPUUYECKUX 3a]1a4

OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
NapajiyIeIeUIe1a IPU CI0KEHUN
BEKTOPOB.

CriaabIBaTh, BLIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA ITUX
omnepanui.

JaBaTh onpenesieHre NpsMOyTroJIbHOM
CHUCTEMBI KOOPAUHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAMHATHI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHLIOB.
BriBOAUTH, HCIIOIB30BATH (DOPMYJTY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKITY
TOYKaMH.

Boipakarh cKansipHOE TPOU3BEICHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIUHCIISITH YTOJI MEXIY IBYMSI
BEKTOPaMH, ABYMsI IIPSIMBIMH.
HaxoauThb yron mMexnay npsMou

Y TTIOCKOCTBIO, YTOJI MEXKIY ABYMS
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbiBOAUTE, HCII0JIB30BATH (hopmyTy
PacCTOSIHUS OT TOYKH A0 IUIOCKOCTH
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[ToBTOpEHME, 0000IIEHNE 7 OcHoBHble QUrypsl, hakTel, TeopeMbl | Pematb mpocteiimue 3amaun
U cUCTeMaTH3allusl 3HaHUN Kypca IUTaHUMETPpHUH. 3a1aun Ha HAaXOXKJECHUE JIJIMH U yTJIOB
TUTAHUMETPUU U METOJIbI UX B T€OMETPUYECKUX PUTypax,
penieHus. npuMeHsTh Teopemy Iudaropa,
OcHoBHbIE GUTYPBI, PAKThI, TEOPEMBI | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca CTepeOMETpHUH. 3aJaun Haxoautsp miomaabs MHOTOYTOJIbHUKA,
CTEpEOMETPUU M METOMbI X PEIICHUs | Kpyra.
Pacno3naBath 1o00HbIe HUTYDHI,
HAXOAUTh OTHOIICHHS JITTMH
Y TUIOLIAJICH.
Hcnonb30BaTh IpHU peLICHUN
CTEpPEOMETPUYECKUX 3a]1a4 (haKThI
¥ METOJIbI TUTAHUMETPHUH
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIITUCKA

VYuebubiii kypc «BeposSTHOCTh M CTaTUCTHUKA» 0a30BOTO YPOBHS SIBISIETCA
NPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOro YpOBHS
OCHOBHOTO 0011ero oopazoBanus. Y4eOHbI Kypc NpeaHa3HaueH st (popMUpOBaHUS
y 00y4arouuxcsi CTaTUCTUYECKON KYJIbTYPbl U TIOHUMAHUS POJIM TEOPUU BEPOSTHOCTEHN
KaK MaTeMaTH4eCKOr0 MHCTPYMEHTA AJI M3yU€HUs CIy4alHbIX COOBITUN, BEJIMYUH H
nporieccoB. Ilpum  u3ydeHum ydeOHOro Kypca oO0OramaimTcs MpeaAcTaBICHUS
OoOy4JaronmMxcs 0 METOAaX MCCIEI0BaHUs U3MEHUMBOIO MUpPA, PA3BUBACTCS IOHUMAaHUE
3HaYUMOCTU U OOIIHOCTH MaTe€MaTHYECKMX METOJIOB IMO3HAHHUS KaK HEOTHEMIIEMOM
YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUS.

Conepxanue yueOHOro Kypca HalpaBjeHO Ha 3aKpEIUICHUE 3HAHUW, TTOJTyYEHHBIX
Py M3yYEHHH Kypca Ha ypOBHE OCHOBHOTO 0OOIIero oOpa3oBaHHs, U HAa pPa3BUTUE
IPEJCTaBICHUNA O CIy4yalHBIX BEJIMYMHAX U B3aMMOCBS3SX MEXIY HUMHU Ha Ba)KHBIX
IIPUMEPAX, CIOKETBI KOTOPBIX INOYEPIHYTHl M3 OKpY’)Kamwllero mMupa. B pesynprare
y oOydarmomuxcs JOJDKHO — cOpMHUpOBATbCS — MPENCTaBIeHUE O  Haubosee
YHOTPEOUTENBHBIX M OOIIMX MAaTEMATUYECKUX MOJENISAX, UCIOIb3yEMbIX JJIsi OMHCAHUS
AHTPOIIOMETPUYECKUX U AeMOrpaduuecKiX BEJIMYNH, TOTPEUIHOCTEN B pa3InMyHOrO poja
U3MEPEHUSX, JJIMTENbHOCTH  O€30TKa3HOW pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTePUCTUK MAaCCOBBIX SIBIEHUH U MPOLIECCOB B OOIIECTRE.

B cooTBeTcTBMM C YyKa3aHHbIMU LEISIMH B CTPYKType YYeOHOro Kypca
«BepoaTHOCTh M CTaTUCTUKA» JJI YPOBHS CpeHEero oOuero oopazoBanus Ha 0a30BOM
YPOBHE BBIJCIICHBl CIIEAYIOIIME OCHOBHBIE COJAepXkKaTenbHble JHHUM: «CirydaiiHble
COOBITHS U BEPOATHOCTUY, «CiTydaiiHble BETUYHHBI U 3aKOH OOJIBILIUX YHUCEI.

Baxnyio dyactb y4eOHOro Kypca 3aHMMAaeT H3YYEHHE T€OMETPUYECKOTO U
OMHOMUAJIBHOTO pACIpEAENeHU M 3HAKOMCTBO C UX HENPEPHIBHBIMHU aHaJoraMu —
MOKa3aTeJIbHbIM U HOPMAJIbHBIM pacipe/leICHUSIMHU.

Conepxxanne nuHUM «CioydaliHble COOBITHSI U BEPOSITHOCTH» CIIYXUT OCHOBOM
st (OPMUPOBAHMST TPEACTABICHUM O paclpeleseHUd BEpPOSITHOCTEN MExIy
3HAYCHUSIMU CIy4yallHbIX BEJIMYMH, a TAaKKe dTa JIMHUA HeoOxoauMa Kak 0Oasa
JUISL M3YYEHHs 3aKOHA OONBIIMX YHCeNl — (yHIaMEHTAJIbHOTO 3aKOHAa, JACHCTBYIOLIETO
B MpUpPOJIe U OOIIECTBE U UMEIOUIEro MareMaruyeckyro (opmanuzanmio. CaM 3aKoH
OONBIIMX YHCENl TMpeajaraercas B O3HAKOMUTEIbHOM (opmMe ¢ MUHUMAIbHBIM
UCIOJIb30BaHUEM MAaTEeMAaTHUYECKOTO (popMaIn3ma.

Tembl, CBSi3aHHBIE C HEMPEPHIBHBIMU CIYYallHBIMU BEIMYMHAMH, AKIEHTHPYIOT
BHUMaHuE O0y4aroUuXxcs Ha ONMHUCAHUU U U3YyYEHUU CIyYalHBIX SBJICHHUH C MOMOUIbIO
HEeMNpepbIBHBIX (PYHKIUHA. OCHOBHOE BHHUMAHHE YIEISIETCS IMOKA3aTEIbHOMY U
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HOPMAJIbHOMY pacHpeleCHUsIM, TPU OTOM MPEANOJaraeTcsi O03HAKOMHUTEILHOE
U3yUYCHUE MaTepralia 0e3 J0Ka3aTeIbCTB MIPUMEHSIECMBIX (DAKTOB.

OOmiee 4YHCIIO dYacoB, PCEKOMEHIOBAHHBIX I HW3Y4YCHHUS Yyd4eOHOTO Kypca
«BeposTHOCTh M cratucTHKa» — 68 dacoB: B 10 kimacce — 34 vaca (1 wac B Hemero),
B 11 xnacce — 34 gaca (1 vac B HeZieIi0).

COJEPKXAHUE OBYUYEHUA

10 KJIACC

[IpeacraBienre JaHHBIX C TMOMONIbIO Tabmui u  auarpamm.  CpenHee
apu@mMeTuyecKoe, MeIMana, HauOoJIblllee U HAMMEHbIIIee 3HAUCHUSI, pa3Max, JUCTIEPCUs
U CTaHJApTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydyaliHble SKCHEPUMEHTHl (OMBITHI) W CIydalHbIE COOBITHUSA. DJIEMEHTapHbIC
coObITHst  (Ucxonbl). BeposTHOCTH ciiydaiiHOro coObITHA. bBIuM30CTh 4YaCTOTHI U
BEPOSATHOCTU COOBITHI. CiydaliHble ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapPHBIMHU
coObITUSIMU. BeposITHOCTH COOBITHI B OMBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepauun HajJ COOBITUSIMU: TEpeceuYeHUe, OObEIUHEHUE, MPOTUBOIOJIOKHbIE
coObITHs. Jluarpammel Ditnepa. @opMyiia CIOKEHHS] BEPOITHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBO  CiydailHOTO
skcrepumenTa. @opmyia noaHoi BeposiTHOCTU. He3zaBucuMblie COOBITHS.

KomOunnaropHoe mnpaBuno ymHOxeHus. llepecranoBku u (daktopuan. Yucno
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapubIii ciayuyaliHbIil ONBIT (MCIIBITAaHUE), YCIIeX W Heyaada. HesaBucumbie
ucnbiTanusd. Ceprsi HE3aBUCUMBIX UCTIBITAHUN 10 IEpBOTO ycnexa. Cepust He3aBUCUMBIX
ucnblTaHud bepHysu.

CnydaitHas BennuuHa. Pactipenenenue BeposTHOCTeN. JlnarpaMmma pacrpeaeieHusl.
[Tpumepsl pacnipesienieHtii, B TOM YUCIIe, FEOMETPUUECKOE M OMHOMHUAIBHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIYYAUMHBIX BEIWYMH: MATEMATHUYECKOE OXKHUJIAHUE,
JIUCIIEpCHs. M CTaHAAPTHOE OTKJIOHEHHWe. IIpuMepbl IpUMEHEHHs MaTeMaTU4eCKOro
OXXMJAHUS, B TOM YHCJIE B 3aJadyax W3 NOBCEIHEBHOM XU3HU. Marematnueckoe
OKuJaHWe OWHAPHOW CIIydalHOM BeNWYMHBI. MaTeMaTHuecKoe OXHIaHUE CYMMBI
CIIy4yalHBIX BEJIMYMH. MaremaThyecKoe OXKHIAaHWE U AUCIEPCUs I'€OMETPUYECKOro U
OMHOMUAJIBHOTO pacIpe/IeICHUN.

3akoH OONBIIMX YUCENT U €0 POJib B HayKe, Mpupoje u oodmectBe. BriOOpoUHBIit
METO/]I UCCIIeIOBaHUM.

[Ipumepsl HENpephIBHBIX  CIIydyaWHbIX Beau4yuH. [loHsATHE O IUIOTHOCTH
pacnpeneneHus. 3ajadyd, NPUBOIAIIME K HOPMaJIbHOMY pacnpeneneHuto. Ilonstue
O HOPMAJIbHOM PacCIpEeAEICHUN.
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INPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 10 kj1acce oOyJaromuiics OJIyIUT CICAYIOIINE MPEeIMETHBIC
pe3yabTaThl:

YUTATh U CTPOUTH TAOJHUIIEI U JUATPAMMBI;

OTIEpUPOBATh TIOHATHSIMHU: CpelHee apupMeTHIeCKOoe, MeIuaHa, HauOoJbIIee,
HaMMeEHbIIIee 3HaUYeHUE, pa3Max MacCUBa YUCIIOBBIX JJAHHBIX;

OMEepUPOBATh MOHATUIAMHU: CITyYalHBINA SKCIIEPUMEHT (OTBIT) U CIy4yallHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (BJIEMEHTapHBIA HCXOJl) CIYy4alHOro OIbITa, HAaXOJUTh
BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXXHBIMH CITy9aHBIMUA COOBITHUSMHU, HAXOIUTh U
CpPaBHUBATh BEPOSITHOCTH COOBITUI B U3yUYEHHBIX CITyYalHBIX SKCTIEPUMEHTAX;

HaXOJIuTh U (OPMYIUPOBATh COOBITHSA: TEPECEUCHHE U OObEIMHEHHE IaHHBIX
cOObITHI, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY  COOBITHIO,  IOJb30BAaThCS
auarpaMMmamu Jusepa u GopMyIioi ClIoKeHHUsT BEpOSITHOCTEN TP PELICHUH 33/1a4;

OTepUPOBATh TMOHSATUSMU: YCIOBHAS BEPOATHOCTh, HE3aBUCUMBIE COOBITHS,
HAXOJIUTh BEPOSTHOCTH C TOMOINBIO TpaBWia YMHOXEHHUSA, C IOMOIIbIO JepeBa
CIIy4alHOTO OIBITA;

NPUMEHATh KOMOWHATOPHOE TIPaBMJIO YMHOXKEHUS TIPH PEIICHHH 33]1ad,;

OIepUPOBATh MOHATUSMU: UCIIBITAHUE, HE3ABUCUMbIC UCIIBITAHUS, CEPUs
WCITBITAHWM, YCIIeX U HeyJa4a, HaXOAUTh BEPOSITHOCTH COOBITHIA B CEPUU HE3aBUCHMBIX
UCITBITAaHUH JI0 TIEPBOTO YyCIIeXa, HAXOAUTh BEPOSITHOCTA COOBITHI B CEpUU MCTIBITAHUN
bepnyinu;

OTIepUPOBATh MOHATUAMU: CIy4daliHas BEJIMYMHA, PACIIPE/ICIICHUE BEPOATHOCTEH,
JquarpaMMa pacrpeneieHusl.

K koniry oOyuenus B 11 ki1acce 00y4aromuics MOTyIUT CICIYIONINE MPEIMETHBIC
pE3yIbTaTHI:

CpPaBHUBATh BEPOATHOCTU 3HAYEHUM CIIyYalHOMN BEJIMUYMHBI 110 PACIIPEACICHUIO WU
C IOMOUIBIO JUarpaMm;

ONEPUPOBATh MOHATUEM MATEMATHUUYECKOTO OKUJIaHMsI, IPUBOJUTHh MPUMEPHI, KAK
MPUMEHSIETCS. ~ MaTeMaTU4YeCKOE  OXHMIAHUE  CIIy4YalHOM  BEJIMYUHBI  HAXOJUTh
MaTeMaTUYECKOE OKUIAHUE 110 JAHHOMY PacIpeaeICHUIO;

UMETh TMpPEJCTaBICHUE O 3aKOHE OOJIBIIUX YHCEIT,

MMETb MPEJICTABICHUE O HOPMAILHOM PacipeaeiCHUN.
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10 KJIACC
Hanmenosanue pazgena  |KommuecTtso OcHOBHOE cofepKaHne OcHOBHBIE BU/IBI J€ATEIBHOCTH
(TembI) Kypca 4acoB 00yYaroIIMXCs
[IpencraBieHne JaHHBIX 4 IIpeacraBnenye JaHHBIX C IIOMOIIBIO N3Baexats MHpOpManuI0 13 TabIUIL
Y OIMCaTEeIbHAas CTATUCTUKA Tabnui u quarpamm. Cpennee U AuarpaMM, HCIOJIb30BaTh TAOJIHIIbI
apupMeTnyecKkoe, MeIaHa, Y IMarpamMmMBbl JUIs IPEICTABICHUS
HauOoJbllIee U HAUMEHbLIEe CTaTUCTUYECKUX TaHHBIX.
3HA4YEHUS, pa3Max, TUCIIEPCHs, Haxoaurtsb onrcarenbHble
CTaHJapTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKY JTaHHBIX.
HaObOpoOB BbiaBUraTh, KpUTHKOBATH TMIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHYHMBOCTH
u onpenenstomux e€ pakropax
Ciry4ailHbIE OIBITHI 3 Cry4daiiHble SKCTIEPUMEHTHI (OTIBITHI) BoiaeasiTb Ha MpUMepax ciry4alHbIE

U CIy4alHbIC COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOdaMU

U CTy4aiiHbIe COOBITHSI.
DneMeHTapHbIe COOBITHS (MCXOIBI).
BeposTHOCTB ciTydaiiHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITAX

C paBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH.
[IpakTuueckas padora

COOBITHS B OMTMCAHHOM CITy4aiiHOM
OTIBITE.

DopMyJaUPOBATH YCIOBUS MPOBEACHUS
CJIy4allHOTO OIIBITA.

Haxoauthb BeposSITHOCTH COOBITHIMA

B OIBITaX C PABHOBO3MOKHBIMHU
HCXOJaMH.

MoaeaunpoBarhb OIbITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
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HCXOJIaMH B XO7I€ MPAKTUIECKON
paboTHI

Omnepanuu Hasx COOBITUAMH,
CJI0’KEHUE BEPOSITHOCTEN

Onepauuu HaJ COOBITUAMU:
nepecedyeHue, 00beTMHEHUE COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHSI.
Juarpammel Dunepa. Popmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoan3oBath quarpaMMsl Jisepa

U CJIOBECHOE OIMCAHUE COOBITUI

U1t GOPMYITMPOBKU U M300pasKEeHUs
O00BEMHEHUS U IEPECEUCHUS COOBITU.
Pemarh 3aa4M ¢ UCIIOIB30BaHUEM
(bOpMyJIBI CI0KEHUS BEPOSATHOCTEN

Y cIIOBHAsI BEPOSITHOCTS,
JIEPEBO CIYYAUHOTO OIIbITA,
dbopmyra mogHOM
BEPOSITHOCTH

1 HE3aBUCHUMOCTH COOBITUI

VY cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEN. JlepeBO CiaydaitHOro
akcriepumenTa. opmyria MoJIHOu
BeposiTHOCTU. HezaBucumbie COOBITHS

Pemarts 3agaum Ha Hax0XICHUE
BEPOSATHOCTEU COOBITUH, B TOM YHUCJIIE
YCJIOBHBIX C MIOMOIIBIO I€peBa
CIIy4ailHOTO OMbITA.

Onpenensitb HE3aBUCUMOCTb COOBITHIA
1o ¢opmyJie U MO OpraHu3aluu
CIIy4ailHOTO OMbITa

DneMeHTbl KOMOMHATOPUKHU

KomOunaropHoe mpaBuio
yMHO)eHus. [lepectaHoBKH

u ¢akropuan. Yucio couetaHui.
Tpeyronsuuk [Tackana. @opmyna
o6unoma HeroTona

Hcnmoab30BaTh NPaBUIIO YMHOKEHUS
JUISL IEPEUNCIICHUS COOBITUI

B CJIy4allHOM OIIBITE.

IMoab3oBaThLest hopmyoit

Y TpeyrojabHUKoM Ilackans

JUISL OTIPENIEIICHUS] YACIIa COYETaHU M

Cepuu nociea0BaTeIbHBIX
HCIIBITAHUI

bunapHbIi CitydaliHBINA ONIBIT
(ucnpITaHuE), ycrex U Heyiava.
HeszaBucumele ucnibitanus. Cepust
HE3aBUCUMBIX UCIIBITAHUI 10 IEPBOTO

Pa30uBaTh CI0KHBIE SKCIIEPUMEHTHI
Ha OTJICTLHBIC UCTIHITAHUS.
OcBanBaTh NOHSITUS: UCIIBITAHUE,
cepusi HE3aBUCUMbIX UCTIBITAHUH.
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ycnexa. Cepust HE3aBUCUMBIX
YCTIbITaHuN bepHyIun.
[IpakTuueckas pabora

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

IIpuBoauTh NpUMepbI cCEpuit
HE3aBHCUMBIX HCIIBITAHH.
Pemartsb 3agaum Ha OMCK
BEPOSITHOCTEN COOBITUI B CEPUH
WCIIBITAHUI JIO TIEPBOTO ycrexa

Y B CEpUSX UCIIBITAHNN bepHyIu.
N3yuaTth B X0/1€ NPAKTHYECKOM
PadoTHI C UCIIOIB30BAHUEM
AJIEKTPOHHBIX TA0JIUIl BEPOSITHOCTU
COOBITHH B CEpUSIX HE3aBUCHUMBIX
VCTIBITAaHUU

CityyaliHbl€ BEJTUYMHBI
U pacnpeneneHus

CnyyaiiHas BEIUYMHA.
Pacnpenenenne BeposiITHOCTEN.
HNuarpamma pacnpenenenus. Cymma

" IIPOU3BCACHUC Cﬂy‘{aﬁHbIX BCJINYHH.

[Ipumepsl pactipeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHAJILHOE

OcBauBaTh NOHATHA: CIIydaiiHas
BEJIMUMHA, pacipeiesicHue, Ta0auIa
pacnpeneneHus, JuarpaMmma
pacrpeieeHusl.

IpuBoauTh NpUMepHI
pacnpeenieHnid, B TOM YHCIIE
r€OMETPUYECKOr0 U OMHOMHUAJILHOTO.
CpaBHHMBATB pacupeeeHus
CIIyYalHBIX BEJIIMYUH

HaxoanThb 3HaAYCHUS CyMMBI

H IIPOU3BCACHUA CJ'Iy‘-IElfIHBIX BCJIMYHH.

CTpouTths U pacno3HaBaTh
reOMETPUYECKOe U OMHOMHUAIILHOE
pacrpeneneHue
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[loBTOpEeHMe, 00001IEH E, 3) OnucarenpHas CTaTUCTHKA. IHoBTOPATH N3yUEHHOE
CUCTEMAaTHU3alMsl 3HAHUN CrnyyaiiHble ONBITHI U BEPOSTHOCTU Y BBICTPaMBaTh CUCTEMY 3HAaHUH
CIy4JaitHeIX coObITHI. OTniepanuu Hal
COOBITUAMHU. DJIEMEHTBI
KOMOMHATOPUKH, CEPUN HE3aBUCUMBIX
WCTIBITAaHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KUIIACC
HanmenoBanue paznena  |KonmuecTtBo OcHOBHOE coAepKaHUE OCHOBHBIE BUJIBI IESITENBHOCTH
(Temnl) Kypca 4acoB 00yYaroIIMXCs
MaremaTuyeckoe 0)KUIaHue 4 [IpuMepbl TpUMEHEHUS OcBauBaTh NOHATHE MATEMATUYECKOTO

CIy4allHOW BEJIWYMHBI

MaTEMaTUYECKOTO OKUJaHUS
(cTpaxoBaHue, 10TEPES).
MaTteMaTuyeckoe 0KuJaHuEe CyMMBbI
CIIyYalHbIX BEJINYMUH.
MaremMaTnyeckoe 0KH1aHne
r€OMETPUYECKOr0 U OMHOMHAIHLHOTO
pacnpeneneHun

OKUJIaHUS.
IIpuBoauTh 1 00CyKAATH IPUMEPHI
MPUMEHEHUSI MATEMAaTUYECKOTO
OXXuJaHus. Beraucnars
MaTEeMaTHYECKOEe 0’KHJIaHNUE.
Hcnoab3oBarh NoHATHE
MaTEeMaTUYECKOr0 0KUIAHUS U €TO
CBOWCTBA IPH PEIICHUHU 3a/1a4.
HaxoaunTsp 110 u3BeCTHBIM opMysiam
MaTEeMaTUYECKOE 05KUJIAHUE CYMMBI
CJIIyYalHBIX BEJINYVH.

HaxoanTsb 1o uzBecTHbIM (hopmynam
MaTEeMaTUYECKHE 0KUJIaHUS CITyYalHbIX
BEJIMYMH, UMEIOIIUX T€OMETPUUYECKOE

u OMHOMMAJILHOE paclpeaeeHUs
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Jucniepcust v cTaHIapTHOE
OTKJIOHCHUE CIIYYarHOU
BEJINYHHBI

Jucnepcnst u ctaHgapTHOE
OTKJIOHEHUE. Jlucniepcun
reOMETPUYECKOTO 1 OMHOMHAIILHOTO
pacrpeneseHusl.

[TpakTrueckas padoTa

C HCTOJIb30BAHUEM JJIEKTPOHHBIX
TaOJINII

OcBauBaTh MOHITHS: TUCTIEPCHUS,
CTaHJIapTHOE OTKJIOHEHUE CIIy4yailHOU
BEJIMYMHBI.

Haxoauts qucnepcuto

10 paclpeeeHUIO.

Haxoautp 110 u3BecTHBIM (popmynam
JUCIIEPCUI0 TEOMETPUUYECKOTO

¥ OMHOMMAJIBHOTO pacipeieieHus,

B TOM YHCJIE B XOJI€ TPAKTUIECKON
paboOTHI C UCTIOIB30BAaHUEM
AJIEKTPOHHBIX TAOJIHUI]

3aK0H OOJIBIIINX YHCEJT

3akoH OonbIIKX yncesn. BeiOoOpouHsIii
METOJl UCCIIEAOBAHUMN.

[Ipaktruueckas padbota

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IHIL

3HAKOMHUTBCS C BHIOOPOYHBIM METOI0M
MCCJIEIOBAHMS COBOKYITHOCTH JaHHBIX.
N3yuaTh B X0/1€ MPAKTUUECKON PabOTHI
C MCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JIMIL] MPUMEHEHHUE BBIOOPOYHOTO
METO/1a UCCIENOBaHUS

HenpepbiBHBIE CilydaiiHbIE
BEJIMYMHBI (paclpeeieHus)

ITIprmepsl HENPEPBIBHBIX CIIyYaWHBIX
BeJIMYUH. QYyHKIUS TUIOTHOCTH
pactpenenenusa. PaBHomepHoe
pacnpeiesieHUe U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPBIBHAS
CJIy4dailHas BEJIMYMHA, HEIIPEPBIBHOE
pacnpezenenue, QyHKIUS INIOTHOCTH
BEPOSITHOCTH.

IIpuBoOaAUTH PUMEPHI HENPEPBIBHBIX
CIIy4alHbIX BEJINYMH.
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Haxoauth BepOsSITHOCTH COOBITHIA
10 JIaHHOU (PYHKIIUM IJIOTHOCTH, B TOM
YU CIIE PABHOMEPHOTO PaCpeCICHUS

HopwmansHoe pacnipenencHue 2 3anaun, MpUBOIAIINE K HOpMAIbHOMY | OcBamBaTh MOHATHS: HOPMAJIbHOE
pacnpezenenuto. OyHKIUS pacrmpeziesieHue.
IUIOTHOCTU ¥ CBOWCTBA HOPMAJIbHOTO BbieTh 110 ONMCAHUIO CITydaiHbIe
pacmpeseneHusl. BEJIMUMHBI, pacrpeenéHHbIe
[TpakTnueckas padoTa 110 HOPMAJIBHOMY 3aKOHY.
C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX [IpuBoauThL NpUMepHI 331124,
TabIUIL IPUBOJAIINX K HOPMAIbHOMY
pacnpenenennio. HaxoauTtes yncioBbie
XapaKTEPUCTUKU HOPMAJIbHOTO
pacmpezesieHus IO U3BECTHBIM
dbopmynam.
Pematnb 3a/1a4n, CBSI3aHHBIC
C MPUMEHEHHEM CBOICTB HOPMaJIHLHOTO
pacnpeieieHnid, B TOM YHCIIE
C UCTIOJIb30BAaHUEM DJICKTPOHHBIX
Ta0IHI
[ToBTOpEHue, 00001IeHNE 19 [IpencraBienne JaHHBIX C TOMOIIIbIO [ToBTOPSTH U3y4YEHHOE U BHICTPAUBATh

U CUCTeMAaTH3alus 3SHAHUMN

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, ONBITHI

C PAaBHOBO3MOKHBIMU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIUHCJICHHE BEPOATHOCTEN COOBITUI

CHUCTEMY 3HAHUU
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C MpUMEeHEHUEM (HopMyIT

U rpaguecKuX METO/I0B
(koopuHaTHAs TIpsiMast, IEPEBO,
nuarpamma Diiiiepa), cirydaiiHbie
BEJINYMHBI U PACIIPEACIICHUS,
MaTEeMaTHYECKOE 0KUITAHUE
CIIy4allHOM BEJIMYMHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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