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OdenepanpHas pabovas mporpamMma To ydeOHOMY mpeameTy «MaTtemaTuka»
(6a3oBBIN ypoBeHB) (MpeameTHas o6macTh «MaTemaTuka U HHPOPMATHKA) BKIIOYACT
MOSICHUTEJIbHYIO 3aMUCKY, COAEpKaHUE O0yUEHUs, INIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS
MpOTrpaMMBbl [0 MaTeMaTUKE, TEMAaTUYECKOE IIAHUPOBAHUE.

[TosicHuTenbHAS 3aMKUCKa OTPAXKAET OOIIME LIEJU U 337a4l U3yYCHUS MAaTEMATHUKH,
XapaKTePUCTUKY TCUXOJOTHUECKUX MPEANOChUIOK K €€ M3YyYEeHHIO OOyYarolUuMMUCH,
MECTO B CTPYKType yd4eOHOTro TIUIaHa, a TakKe MOIXOJIbl K OTOOpY COAep KaHus,
K OIpPEJICTCHUIO TUTAHUPYEMBIX PE3YIbTATOB.

Conepxanne OOydYeHHS PACKPBIBACT  COJCPKATEIbHBIC JIMHUH, KOTOPHIC
npeaiaraloTcs Juisi 00s3aTeIbHOTO M3YYEHUsl B KaXKJIOM KJacce Ha YPOBHE CPEIIHEro
oO1ero ooGpazoBaHuMsl.

[InanupyemMbie pe3yabTaTbl OCBOCHHUSI MPOTrpaMMbl IO MaTeMaTUKE BKIIHOYAIOT
JIMYHOCTHBIE, METAalpeJIMETHBIE Pe3yJbTaThl 32 BECh IMEPHUOJ] OOY4YEHHUS Ha YpOBHE
CpeIHero o0miero oopa3oBaHusi, a TaKXKe MNPEAMETHbIE JTOCTHUKEHUSI O00ydaromerocs
3a KaXIbIi TOJ1 OOy4EeHUs

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 MaTemMaTUKE Ha YpPOBHE CpeIHEro oO0mero oOpa3oBaHUs
paszpaborana Ha ocHoBe PI'OC COO c y4éToM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMUIA,
NPEABABISIEMBIX K MaTEeMaTHYECKOMY OOpa3oBaHHUIO, W TPaAMIMN POCCHUICKOTO
oOpazoBanus. Peanuzarusi mporpamMmbl 10 MaTeMaTHKE OOECTeunBacT OBJIAJICHUE
KJIFOUEBHIMA ~ KOMIIETCHIIMSIMU, COCTaBISIONIMMH  OCHOBY IS  CaMOPa3BUTHS
U HEMPEepPHIBHOTO OOpa30BaHUs, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATENILHOTO PA3BUTHSI IMYHOCTH O0YUYaIOIIHNXCA.

B nporpamme mo maremaTuKe Y4TEHBI UJIeW U MOJoKeHus KoHienuu pa3BuTHs
MaTemarudeckoro oopazoBanus B Poccuiickoit @eneparuu. B cooTBeTcTBMY ¢ Ha3BaHHEM
KOHIICTIIIUY, MaTeMaTH4eckoe oOpa3oBaHME JOHKHO, B YAaCTHOCTH, MPETOCTABIISITH
KKJIOMY 00y4aromeMycsi BO3SMOXKHOCTh JIOCTHKEHUSI YPOBHS MaTeMAaTHUECKUX 3HAHUH,
HE0OXOMMOTr0 JIJIsl JajIbHEHIeH yCTeNHoN X13HU B o0mecTBe. IMEHHO Ha pelieHue
ATOM 3a/layyl HaIleJIeHa MPOoTrpaMmMa Mo MaTeMaTruke 0a30BOT0 YPOBHHI.

B snoxy mmdposoii Tpanchopmaimu Bcex cdep UETOBEUECKON EATETLHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3  0a30Boii
MaTEeMaTUYECKON TOJITOTOBKHU. YK€ B IIIKOJIC MAaTEMAaTHKAa CITY>KUT OTIOPHBIM MPEMETOM
JUIST WU3y4YEHUsS CMEXHBIX JUCIMIUIMH, a B JKWU3HM TIOCJI€ TIIKOJIBI peaJbHOU
HEO0OXOJMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa3oBaHue, YTO TPeOyeT MOTHOIICHHON
0a3oBoii 00IIe00pPa30BaATEIBHOM TOATOTOBKH, B TOM YHCJIE W MaTeMaTHYECKOH. DTO
OOyCJIOBJIEHO TE€M, YTO B HAIlM JHH PacTéT YHUCJIO CIEIHATbHOCTEH, CBS3aHHBIX
C HETMOCPE/ICTBEHHBIM MPUMEHEHHEM MAaTEMaTHKH: U B cpepe SIKOHOMUKH, U B OM3HECE,
Y B TEXHOJIOTUYECKUX 00JIACTAX, U JaKE B TYMaHUTApHBIX cepax. Takum oOpazom, Kpyr
oOydJarommxcs, M KOTOPBIX MaTeMaThKa CTAaHOBHUTCS 3HAYMMBIM MPEAMETOM,
CYILIECTBEHHO PaCIIUPSIETCS.
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[IpakTiyeckasl MOJE3HOCTh MaTEMATHKU OOYCIIOBJIEHA TEM, YTO €€ MpPeaMETOM
ABJIAIOTCS (DyHIAaAMEHTaIbHbIE CTPYKTYPhI HAILIETO MHUpA: MPOCTPAHCTBEHHbIE (HOPMBI U
KOJIMYECTBEHHBIE OTHOLIEHUSI OT NPOCTEHIINX, YCBAaMBAEMbIX B HEMOCPEICTBEHHOM
OMbITe, JI0 JOCTATOYHO CIIOKHBIX, HEOOXOJWMBIX HJsi Pa3BUTUS HAYyYHBIX H
TEXHOJIOTUUECKNX uJeH. be3 KOHKpPETHhIX MaTEeMaTUYECKUX 3HAHUM 3aTpyAHEHO
NOHMMAaHWE TPUHLMUIIOB YCTPOHCTBA M HCIIOJIB30BAHUA COBPEMEHHOM TEXHHKH,
BOCTIPUATHE W UHTEpIpeTalus pa3HOOOpa3HOW COIMAIBbHOM, SKOHOMHYECKOM,
noJIUTUYeCKOM  uHbopmaruy, ManodPdeKTUBHA TMOBCEIHEBHAs  MpaKTHYECKas
nesTenbHOCTh. Kax1oMy 4enoBeKy B CBOCH JKU3HU MPUXOAUTCS BBITIOTHATH TOCTATOYHO
CJIOHBIE PACUEThl U COCTABIIATh HECIIOKHBIEC aJITOPUTMBI, HAXOJAUTh HYKHbIE (hOPMYJIbI
U MPUMEHSTHh UX, BIAJETh MPAKTUUECKUMH NMpUEMaMU T€OMETPHUUECKUX M3MEPEHUN U
MOCTPOCHUM, YUTAaTh WH(MOPMAIMIO, TPEICTABICHHYI0O B BHAY TaOJHI], IUarpamm
U IpaduKoB, KUTh B YCIOBHUSX HEONPENEIEHHOCTH W IOHUMAaThb BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITHM.

OmHOBpPEMEHHO € pacuiupeHreM cep MpUMEHEHHsT MaTeMaTHKH B COBPEMEHHOM
obmiectBe BcE Ooyiee BaXKHBIM CTAHOBUTCS MAaT€MaTHYECKUH CTWJIb MBIIIJICHHUS,
NPOSIBIISIOLIUICS B OIpenel€HHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3yueHus
MaTeMaTUKUd B apceHall NMPUEMOB U METOJOB MBIIIJICHUS YEJIOBEKA E€CTECTBEHHBIM
00pa30oM BKITIOYAIOTCS MHAYKIHS U JeAYyKIUsA, 0000IIeHNe U KOHKPETU3allHs, aHaTN3 U
CUHTE3, KJacCupUKalus U cucTemMarusanus, abcrparupoBanue U aHaiaorusi. OOBEKTHI
MaTEeMaTHUECKUX YMO3AKJIIOUEeHWH, TpaBWIa WX KOHCTPYHPOBAHHS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKHX  IOCTPOCHUM,  CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dopMynupoBaTh, OOOCHOBBIBATh M JOKa3bIBaTh CYXKJICHHUS, TEM CAaMbIM pa3BUBAIOT
JIOTUYECKOe MBIIUIeHHEe. MaTeMaTuke MpUHAJICKUT BeAylas poib B (pOPMUPOBAHUU
JITOPUTMUYECKON KOMIIOHEHThl MBILIUIEHUS M BOCHUTAHUM YMEHUH JIEHCTBOBATbH
10 33/IaHHBIM aJTOPUTMAaM, COBEPIICHCTBOBATH U3BECTHBIE U KOHCTPYHUPOBATH HOBHIE.
B nmnpouecce pemieHuss 3agad — OCHOBHOM Y4eOHOM JESATEIBHOCTH Ha  ypoOKax
MaTeMaTHKU — Pa3BUBAIOTCS TBOpUYECKas U MPUKIIAIHAS] CTOPOHBI MBIIIICHUS.

OO0yueHue maTeMaTUKe JAET BO3MOXKHOCTH Pa3BUBATH y 00yYarOLIUMXCs TOYHYIO,
palMoOHAIIBHYI0O U MH(POPMATUBHYIO peYb, YMEHHE OTOMpATh HamOoJee MOIXOISIINe
SI3BIKOBBIC, CHMBOJHMYECKHE, TpadUyecKue CpeACTBA IS BBIPAXKEHHUS CYXIACHUU U
HATJISHOTO UX MPEICTaBICHHUS.

HeoOxoauMbpIM KOMITOHEHTOM OOIIEeH KyJbTYpbl B COBPEMEHHOM TOJIKOBAHUU
SIBIISIETCS 00IIIee 3HAKOMCTBO C METO/IaMH1 TIO3HAHMS JCHCTBUTEILHOCTH, MPEACTABICHUE
O TpeaMeTe M METOJIé MAaTeMaTUKHU, €ro OTIMYMA OT METOJOB ECTECTBEHHBIX H
IYMaHUTapHbIX HayK, 00 OCOOEHHOCTSIX NPUMEHEHHS MaTeMaTHUKW MJii pelIeHUs
HAYYHBIX W MPUKJIAIHBIX 3371a4. TakuM o0pa3om, MaTeMaTuieckoe oOpa3oBaHHE BHOCUT
CBOM BKJIaJ B (pOopMUpPOBaHKE OOLIEH KyJIbTYphl YeJIOBEKA.

W3ydyeHne MaTeMaTUKHU CIIOCOOCTBYET SCTETHUYECKOMY BOCIHUTAHHUIO YEJIOBEKa,
MOHUMAHUIO KPAaCOThl M U3SIIECTBA MATEMAaTHUYECKUX PACCY>KIEHUN, BOCHPUSITHIO
reOMETPUUECKUX (POPM, YCBOCHHUIO I CUMMETPHUHU.
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[IpuopuretnpiMu 1ensiMu oO0ydenust matemaruke B 10-11 kimaccax Ha 6a3oBoM
YPOBHE SIBJISIFOTCS:

(dopMupoBaHHE IEHTPAIbHBIX MaTEMaTHUYECKUX TOHATUH (YUCIIO, BEIUYMHA,
reoMeTpuueckas (Qurypa, MepeMeHHas, BEpOATHOCTb, (PYHKIIHA), 0OECHEUHBAIOIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHMs 00y4arOIINXCS;

NOJBEJCHUE OOyJaroluXxcs Ha JOCTYIIHOM JMJii HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAaT€MaTUKHU U OKPY>KAIOIIEro MUpa, MOHUMAaHUEe MAaTEMaTHKU KaK 4acTh
o011el KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaroluxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIICHHUS,
MHTEpeca K U3YyYEHHUIO MATEMAaTUKH;

¢opmupoBanrne (GYHKIIMOHATBHOW MaTEMaTHUYECKOW TPaAaMOTHOCTH: YMEHHS
pacrno3HaBaThb MaTEMAaTUYECKHME acCMEeKThl B PEAIbHBIX JKU3HEHHBIX CHUTYyalMsIX
U TpU U3YYEHUU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH WU
3aKOHOMEpPHOCTEW, (QOpMYyJIUpOBaTh HX HaA A3BIKE MaTEeMaTHMKH U CO3/JaBaTh
MaTeMaTUYECKUE MOJIENH, NPUMEHATh OCBOCHHBIH MaTeMaTHMYeCKUW  ammapar
JUIsL pelIeHHs NMPaKTUKO-OPUEHTUPOBAHHBIX 3aj]ad, MHTEPIPETHUPOBATh M OLIEHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

OcHOBHBIMU JIMHUSIMU cojaepkanus matematnku B 10-11 kmaccax SIBISIOTCS:
«Yucna u BbIUUCICHUSY, «AnreOpay («Alredpandeckue BbIPAXKECHUSD, «YPaBHEHUS U
HEpaBEeHCTBa»), «Hauana MaremaTrueckoro ananuzay, «I'eomerpus» («I'eomerpuueckue
burypsl u ux cBoiicTBa», «/3MepeHne reoOMeTpUIeCKuX BEIUYUHY), «BepoaTHOCTh U
CTaTUCTHKa». J[aHHbIE JMHUM Pa3BUBAIOTCS MapajUieIbHO, KaXdas B COOTBETCTBUU
c cOOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBUCUMO OJIHA OT JPYIOi, a B TECHOM KOHTAKTE
u B3aumonercTBuu. Kpome 3Toro, umx OOBEIMHSET JIOTHUYECKas COCTaBIISAIOIIAs,
TPaIUIIMOHHO MPUCYIIAs MATEMAaTUKE U TIPOHU3BIBAIOIIAS BCE MAaTEMAaTHUYECKHUE KyPChI U
conepkarenbubie JIMHUU. ChopmynupoanHoe B ®I'OC COO TtpeboBaHue «BlaJICHUE
METOJAMH JI0Ka3aTelIbCTB, aJrOPUTMaMHU pEIICHHs 3a7ad, yMeHue (OpMyIHpOBaTh
OTpEIENCHUsl, aKCHMOMBI W TEOPEMbI, MPUMEHATh WX, NPOBOAUTH OKa3aTeIbHBIE
pacCyXJeHUsT B XOJE pEIICHHs 3aJad» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a
dbopMHpOBaHUE JIOTMUYECKUX YMEHUH paclpeaensercs M0 BCeM TrojaMm o0ydeHus
Ha ypOBHE CPEIHET0 00111ero 00pa3oBaHus.

B cootBerctBUM ¢ ®PI'OC COO Marematuka siBIsieTCS 0053aTeIbHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBaHus. [Iporpammoil mo maremartuke npeaycMaTpUBaeTCs
u3ydyeHue ydyeOHoro mpeamera «MartemaThka» B paMKaxX TpEX y4eOHBIX KypCOB:
«AnreOpa M Hauajga MaTeMaTH4yeckoro aHamuza», «['eomerpus», «BeposTHOCTH U
craructukay. dopmMupoBaHue JIOTHYECKUX YMEHHUI OCYIIECTBISETCS Ha MPOTSHKEHUU
BCEX JIeT OOy4YeHHs] Ha ypOBHE CpeaHero obOiiero oOpa3oBaHMs, a AJIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJIEP>KaHUE BCEX HA3BAHHBIX BbIIIE YUEOHBIX KYPCOB.

OO111ee yuCiIo YacoB, peKOMEHA0BAHHBIX JIJIsl U3y4eHUs MaTeMaTtuku — 340 yacos:
B 10 xnacce — 170 gacoB (5 wacoB B Hememo), B 11 kmacce — 170 gacoB (5 uacos
B HEJICIIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUA

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

JIMYHOCTHBIE PE3YJIBTATDBI

B pe3ynbrare u3ydeHus MaTeMaTUKH Ha YPOBHE CpPEIHEro 0011ero oOpa3oBaHMs
y oOyuatoierocst OyayT copMupoBaHbl CIEAYIONIUE TUYHOCTHBIE PE3YIbTaThl:

1) rpakIaHCKOTro BOCIIUTAHMS:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3UIIMKA OOYyYaroIIerocss Kak aKTHBHOTO H
OTBETCTBCHHOTO YJICHA POCCHMCKOIO OOINECTBa, MPEICTABICHUE O MaTeMAaTHYCCKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBJICHUH, IPOIEAYP IPaskIaHCKOTO
ob1ecTBa (BBIOOPHI, OIPOCHI M JIPYroe), YMEHHUE B3aUMOJICHCTBOBATh C COIMAILHBIMHU
UHCTUTYTAaMHU B COOTBETCTBHHU C MX (PYHKIUAMH M Ha3HAYCHUEM;

2) MaTPMOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHUHCKOM TPaXKIAHCKOW MJICHTUYHOCTH,  YBaKCHHS
K IPOLUUIOMY W HAaCTOSIIEMY POCCUUCKOM MATEMaTHUKH, LEHHOCTHOE OTHOIICHUE
K JIOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCHMCKOM MATEMATUYECKOM IIKOJIbI,
HCIIOJIb30BaHUE ATUX JTOCTHIKEHUM B IPYTUX HAayKaxX, TEXHOJIOTHAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHME JIyXOBHBIX IIEHHOCTEH POCCHIMCKOT0 Hapoaa, CPOpPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHHUA, ATHUYECKOTO TIOBEIEHHUS, CBSI3aHHOTO C MPAKTHYECKUM
INPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEIBHOCTBIO YUYEHOIO, OCO3HAHHUE JINYHOTIO
BKJIaJla B IOCTPOCHHE YCTOWYUBOTO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

JCTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYasg OCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pELIEHUH, PaCCYKIECHUW, BOCIPUUMYUBOCTH
K MaTeMaTUYECKUM acCIleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHHUS NMPUMEHSATh MAaTEMAaTHUYECKHWE 3HAHUSI B HMHTEpPecax
3I0pOBOTO0 M 0€30MacHOro ooOpas3a >KW3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (3710pOBOE MHUTaHUE, COAJTAaHCUPOBAHHBIA PEXKUM 3aHATHH U OT/AbIXA,
peryispHas Guznueckas akTUBHOCTD), (U3MUECKOE COBEPIICHCTBOBAHUE TIPHU 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIIbHOMU IEATEIBHOCTBIO;

6) TPy10BOT0 BOCIIMTAHMSA:
TOTOBHOCTh K TPY/AY, OCO3HAaHHE IIEHHOCTH TPYIOIIOOUS, HHTEPEC K Pa3InIHbIM
cepam npodecCHOHANBHON JEATETbHOCTH, CBA3AaHHBIM C MaTeMaTUKON U e
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MPWIOKEHUSIMA, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccuun
U pPEaM30BBIBaTh COOCTBEHHBIC J>KM3HEHHBIC IIJIaHBI, TOTOBHOCTh W CIIOCOOHOCTH
K MaTeMaTH4eCKOMY 0Opa30BaHHIO U CaMOOOPa30BaHUIO HAa MPOTSKEHUU BCEU KU3HU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PCIICHUU MPAKTUYECKHUX 3a/ad MaTeMaTUYECKON
HaIPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKON KYJIbTYPHl, TOHUMaHNE BIUSHUS COIMATBHO-
YKOHOMHYECKHUX MPOIIECCOB HAa COCTOSTHUE MMPUPOIHON U COIUATBHOMN CPe/Ibl, 0CO3HAHNE
r100ampbHOTO  XapaKTepa dKOJIOTHMYECKUX TIpoOJieM, OpHCHTAalHUs Ha MPUMEHEHHE
MaTEeMaTHYECKUX 3HAHWW JUIsl peIIeHHs] 3a7ad B OO0JAacTH OKPYXKAIOUIEH Cpemsbl,
IUTAHUPOBAHKE TIOCTYIKOB M OICHKH WX BO3MOXKHBIX MOCIEACTBHHA JIJIA OKPYKAIOMICH
Cpelibl;

8) HeHHOCTH HAYYHOT'0 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
IUBWIM3AI[UHM, OBJIAJEHUE S3BIKOM MAaTEMaTUKAU W MAaTEMaTU4YEeCKOW KyJIbTYpou
KaK CpEICTBOM  IO3HAHWA MHpPA, T[OTOBHOCTh  OCYIIECTBIISATb  MPOEKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynbTaTte ocBOSHUS IPOrpaMMBbI IO MaTEMaTHKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMupoBaHbl METapeAMETHBIE Pe3yJIbTaThl,
XapaKTEPU3YIOIIUECS OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMU JCHCTBUSMU,
YHUBEPCATbHBIMH  KOMMYHUKATUBHBIMH  JIEUCTBHSIMH W YHUBEPCAIbHBIMHU
PETYISTUBHBIMU JACHUCTBUSMU.

IMo3naBaTeibHbIe YHUBEPCAJIbHbIE YYeOHbIE JeCTBUS
ba3oBble Jloruyeckune 1eMCTBUSA:

BBUSIBJISITh M XapAaKTEPU30BaTh CYILIECTBEHHBIE TMPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIYy MOHATHUSIMH, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSATUM, YCTAaHABIWBAThH CYIICCTBEHHBIM MpHU3HAK KJIacCU(pUKAIMKU, OCHOBAHUS
JUTs1 0000IIIEHUsT U CPAaBHEHUSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;

BOCIIPHUHUMATH, ((OPMYIUPOBATH M IPEOOPA3OBBIBATE CYKJICHUS: YTBEPAUTEIHHBIC
U OTpUIATEIbHbIE, UHUYHBIE, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M WM MPOTHUBOPEUMS
B (akTax, MaHHBIX, HAONIOJEHUSX W YTBEPXKACHUSAX, IIpeyiarath KpUTEpUU
JUISL BBISIBIICHUSI 3aKOHOMEPHOCTEUN U ITPOTUBOPEUH;

JIeNaTh BBIBOJIBI C MCIIOIb30BAHNEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIFOUYEHUH, YMO3AKJIOUCHUH 10 aHAJIOTUH;
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MPOBOJIUTh CAaMOCTOSITEIILHO JIOKA3aTEILCTBA MATEMATHYCCKUX YTBEPIKICHUM
(mpsiMbIe W OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPUBOAHWTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BHIBOIBI;

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHusi, 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, (HOPMHUPOBATH TUIIOTE3Y, API'YMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SIBJICHMS, IpoIlecca,
BBISIBJICHUIO 3aBUCMOCTEH MEXKTy 00BEKTaMHU, SIBICHUSAMU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (hopMynHpoBaTh 0O0OOIIEHHUS H BBIBOABI IO pe3yjbTaTaMm
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOIYUYEHHBIX
pe3yJIbTaTOB, BRIBOJAOB M OOOOIICHUI;

IIPOTHO3UPOBATh BO3MOXKHO€ pPa3BUTHE IIPOLIECCA, a TAaKXKE BBIJBUTATh
MPEIOIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanumeii:

BBISIBJIITH J1e(DUUIUTHI HH(OPMALIUHY, JAHHBIX, HEOOXOAUMBIX JIJIs1 OTBETA Ha BOIIPOC
U JJI peuIeHus 3a/1auu;

BbIOMpaTh WMH(OPMALMIO W3 HCTOYHUKOB PAa3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HWHTEPNPETUPOBATh MH(POPMALMIO PA3IMYHBIX BUAOB U (hopm
IIPE/ICTABIICHHUS];

CTPYKTYpUpOBaTh HWH(GOpPMALMIO, MPEICTaBIsATh €€ B pa3IMuHbIX (opMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HAJA&KHOCTh MH(GOPMALMU MO CaAMOCTOSITENILHO CHOPMYJIUPOBAHHBIM
KpUTEpHUsIM, CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIEe JeHCTBUSA:

BOCIIPUHUMATh ¥ (OPMYyIHUPOBATh CYXACHHS B COOTBETCTBHH C YCJIOBHUSIMHU
U 1[EJISIMU OOIIIEHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 XOJy peHICHUsS 3aadi, KOMMCHTHPOBAThH
MOJIYYCHHBINA PE3YJIbTAT;

B XOJle OOCYXIEHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
poOJIeMBI, pPeIIaeMOl 3a/layy, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA TOWCK PEIICHUS,
COMOCTAaBIISATh CBOM CYXKJEHUS C CYXKISHUSIMH JPYTUX YYaCTHHKOB JIHAJIOTA,
OoOHapy>KHUBaTh Pa3InYUEe M CXOJACTBO IMO3UIINHA, B KOPPEKTHOU PopMme hopMyTupoBaTh
pa3HOTIacHsl, CBOM BO3PAKEHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUsS 3aJa4yd, DKCIEPUMEHTa, WCCIEeIOBaHNUS,
MPOEKTa, CaMOCTOSTENBHO BHIOMPATh (OpMAT BBICTYIUICHUS C YYETOM 3aaad
MPE3CHTAIMN U OCOOCHHOCTEH ayUTOPHH.

10
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PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe TeMCTBUS
Camoopranusamnus:

COCTABJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1a4, BEIOMPATH CIIOCO0 PEIICHUS C yUETOM
UMEIOIIUXCS PECYypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOUW MH(OpMALIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

BIIQJICTh HABBIKAMH ITO3HABATEIBHON pedICKCHM KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUA U MBICIUTENbHBIX MPOIECCOB, HX PE3ylbTaTOB, BIAACTh CIIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TpoIlecca W pPe3ysibTara PEeIIeHUsS MaTeMaTH4eCKOU
3aJlaui;

MPEABUACTh TPYAHOCTH, KOTOPBHIE MOTYT BO3HHKHYTH IPU PEIICHWW 3aadH,
BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJICHHBIX OIMHOOK, BEISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJbTaTa IEJIM U YCIOBHUSIM, OOBICHATH MPUUUHBI
JOCTHKEHUS WM HEJOCTHXKEHUS PE3YJIbTaTOB JIEATEILHOCTH, HAXOIUTh OLIMOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1eATEIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUAYAILHON pabOThI
Opy  pEHIeHUH Yy4eOHBbIX 3ajay, MPUHUMATh I1I€JIb COBMECTHOM JESTEIbHOCTH,
IUIAHUPOBATh OPTAaHM3AIMI0 COBMECTHOM pabOTBI, pachpeneisaTh BHIbI padoT,
JIOTOBApUBATLCA, OOCYX JaTh MPOIECC U Ppe3ydbTaT padboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpyNmoBbIX ¢opmax paboTel (0OCykIeHus, OOMEH MHEHHIA,
«MO3TOBBIE ITYPMbD» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PabOThI U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIa/aa B OOIINI
MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMO/ICHCTBHUS.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS MPOTPAMMbI IO MaTeMaThKe Ha 0a30BOM
YPOBHE Ha YpOBHE CpeJIHEro 0011ero o0pa3oBaHus MPeCTaBIEHBI M0 roJaM 00y4YeHus
B paMKaX OTJCIbHBIX yU4€OHBIX KYpCOB B COOTBETCTBYIOIIMX pasieiiaX MpOrpaMMBbl
10 MaTEMaTHKE.

11
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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 HamOoJiee 3HAYMMBIX B MporpamMme CpeAaHero ooiiero oOpa3oBaHMs, MOCKOJbBKY,
C OJHOW CTOPOHBI, OH 00ECIEYMBACT WHCTPYMEHTAJIbHYIO 0a3y ANl U3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYroil CTOPOHBI, (OPMUPYET JIOTHMUECKOE
U a0CTpaKkTHOE MBIIUICHHE OOYYalolIMXCsl Ha YpPOBHE, HEOOXOJAMMOM ISl OCBOCHUS
y4eOHBIX KypcOB MH(QOPMATHKH, OOIIECTBO3ZHAHUS, UCTOPUHU, CIOBECHOCTH. B pamkax
yueOHOro Kypca «Aurebpa M Hadajla MaTeMaTHYECKOro aHaiu3a» oOydaroluecs
OBJIaJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpasi popMyJIMpyeT CBOU
JOCTHKEHHSI B MaTEMaTUUYECKOI (opme.

VY4eOHbIil Kypc anreOpbl ¥ Hauajl MaTEMaTUYECKOTO aHAJIM3a 3aKJIabIBAET OCHOBY
JUIsl YCHEIIHOTO OBJAJICHUS 3aKOHAMU (PU3MKH, XUMHH, OWOJOTUH, TOHHUMAHHUS
OCHOBHBIX  TEHJCHLIMA JKOHOMUKM M  OOILIECTBEHHOW  KU3HHU, IO3BOJIAET
OpUEHTHPOBATbCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX,

YBEPEHHO HMCIOJIb30BaTh WX B MOBCEAHEBHOM XKM3HH. B TOXe Bpemsi OBJlaJieHUE
aOCTpaKTHBIMU U JIOTUYECKU CTPOIMMU MaTEMaTHUYECKMMU KOHCTPYKLHSIMU Pa3BUBAET
YMEHUE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH YTBEPXKICHHS,
UCIIOJIb30BaTh O00OOIIEHWE M KOHKPETH3allMio, a0CTparupoBaHUE U AaHAJIOTHIO,
(opMupyeT KpeaTUBHOE U KPUTUYECKOE MbILIUIEHHE. B X0/1e n3yuenus anreOpbl 1 Havam

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

MaTEMaTUYECKUX MOJIeJIeH pealbHbIX CUTYallMi U UHTEPHPETALUU MOTYyYEHHbIX
pEelIeHM, 3HAaKOMATCSA C MpUMEpaMu MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE,
HAyKe U B UICKYCCTBE, C BBIAAIOIMMUCA MaTEMAaTUYECKUMH OTKPBITUAMU U UX aBTOPAMH.

VYyeOHbli Kypc anredpbl 1 Havyajl MaTEMaTHYECKOTo aHaiu3a o0Jajaet
3HAYNUTEIBHBIM BOCIIUTATEIBHBIM ITOTEHIMAJIOM, KOTOPBI pEaTu3yeTcsl Kak 4epe3
y4eOHbII MaTepHall, CIoCOOCTBYIOMIUNA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK
U 4epes3 crnenudpuky ydeOHOM AesTeIbHOCTH, TPEOYIoIed caMOCTOsITEIbHOCTH,
AKKYpaTHOCTH, IPOAOJKUTENBHON KOHIIEHTPAl BHUMAHUS U OTBETCTBEHHOCTHU

3a MOJIYYEHHBIN pe3yJIbTaT.

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

B cTpykType nporpammsl o ajareOpe 1 HayanaMm aHaJIu3a BBIACTSIOTCS CIIEIyIOIINe
coJiepKaTelIbHO-MeToIuYecKre JUHUM: «Yucna W BeUUCHCHUS», «DyHKIMM U
rpadukn», «YpaBHEHHS M HepaBeHCTBa», «Hauama wmaTemaruyeckoro aHanusay,
«MHoxecTBa M JOTMKa». Bce OCHOBHBIE COAEpPKATEIbHO-METOJUYECKUE JIMHUU
U3y4aloTCsl Ha NPOTSHKEHMHM JBYX JIeT OOy4YeHHsl Ha YpOBHE CpEIHEro oOIero
0o0pa30BaHMsl, €CTECTBEHHO JOMOJHSS APYT APyra U MOCTETNEHHO HACHIIASCh HOBBIMU

12



denepanbHas padbodas mporpamma | Maremaruka. 10—11 kimaccsr (6a30BBIi ypOBEHB)

TeMaMu U pasnenamu. J(aHHBIN yuyeOHBINH KypC SIBIISIETCS MHTETPATUBHBIM, MOCKOJIBKY
oOBeuHSET B cebe cojiepKaHWe HECKOJIbKUX MaTEeMaTHYECKUX NUCLMIUIMH: anredpa,
TPUTOHOMETPHS, MATEMAaTUUECKUI aHaJn3, TEOpUsI MHOXKECTB U apyrue. [To mepe Toro
Kak oOydJarolmuecs OBIaJeBalOT BcE OoJjiee MIUPOKUM MaTEeMaTHYECKUM allapaTom,
y HHUX T[OCIEA0BAaTeIbHO (QOPMHUPYETCSI U COBEPIIEHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYI0 MOJENb pPEATbHOM CHUTyallud, NPUMEHSITh 3HAHMS, IMOJYyYECHHbIE
B yueOHOM Kypce «Anredpa W Hadajga MaTEeMaTHMYECKOTO aHalIM3ay, IS PElIeHUs
CaMOCTOATENbHO  CHOPMYJTMPOBAHHOW  MaTEeMaTUYEeCKOM  3ajayu, a  3aTeM
MHTEPHPETUPOBATH MOJYUCHHBIN PE3YNIbTAT.

ConepxaTenpHO-MeTOANYECKAasT JUHUA «Yucna ¢ BBIYMCICHUS» 3aBEpIIACT
¢bopMUpOBaHHE HABBIKOB HCIIOJNB30BAHUSA JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO Ha YPOBHE OCHOBHOTro oOmiero oopazoBanus. Ha ypoBHe cpemHero oOiiero
oOpa3oBaHMs 0CO00€ BHUMaHueE yaensieTcst GOpMHUPOBAHUIO MPOYHBIX BEIUNCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0d MCIOJb30BaHUE pPa3IUYHbIX (OpPM  3aluch
JEHUCTBUTEIBHOTO YUCIIA, YMEHUE PALMOHAIBHO BBITOJIHATH ACUCTBUSA C HUMM, JI€JIATh
OPUKHUJKY, OLIEHUBATh pe3yibTar. OOydaromuecs MOJydaroT HaBBIKM MPUOIMKEHHBIX
BBIYMCJICHU, BBIMIOJHEHUS JEHCTBUM C YUCIaMU, 3allMCAHHBIMU B CTaHAAPTHOU (opMme,
VCITOJIB30BAHUSI MaTEMAaTUYECKUX KOHCTaHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHUN.

ConepxxarenbHass  JUHUS ~ «YpaBHEHHS W HEPABEHCTBA»  pealu3yercs
Ha MPOTSHKEHUU BCEro 00yUYEHHs Ha YPOBHE CPEIHEr0 OOIIEro 00pa30BaHuUs, TOCKOJIbKY
B KaXJOM pas3fesie IpOorpaMMmbl MNPEeIyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3aad.
OOyuaroiuecs: OBJIa€BAIOT PA3TUYHBIMU METOAAMU PEIICHUS 1IEJIbIX, pallMOHAIbHBIX,
UPPaLMOHAIBHBIX, TI0OKA3aTEIbHBIX, JTOrapu(pMUUECKUX U TPUTOHOMETPUYECKUX YPABHEHUH,
HEpPaBEHCTB U uX cucteM. [lomyueHHbIe yMEHHUs UCHIONB3YIOTCS PU UCCIIEA0BAHUN (PYHKIHIA
C TMOMOILIBIO TPOU3BOJHOM, PEHICHHH NPHUKIAJHBIX 3a]ad W 3a/ad Ha HAXO0XKICHUE
HauOONBIINX M HAUMEHBIIWX 3HAaYeHUH (QyHKkuuM. JlaHHas conxep)kareibHas JHMHUA
BKJIIOYAET B ceOsl Takke (OpMHUPOBAHME YMEHHI BBINOJHATH PACUETHI MO (PopMmyiiam,
npeoOpa3oBaHusl LIETbIX, PALMOHAIBHBIX, WPPALUOHAIBHBIX U TPUTOHOMETPUUYECKHUX
BBIPOKEHUM, a TakXke BBIPAXEHH, colepKalllux CTerneHu u Jiorapudmsl. braromaps
U3YYEHUIO  aire0pandyeckoro Marepuana MNpPOUCXOAUT  JajbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOTO MBINIICHUS 00YyYarOMMXCs, GOPMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX PacCyKJI€HUW, pabOThl C CUMBOJIBHBIMH (OpMaMu, MPEACTABICHHUS
3aKOHOMEPHOCTEW U 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEPaBEHCTB. AJreOpa npezaraert
3 PeKTUBHBIE HHCTPYMEHTHI 1JIs1 peILICHHsI MPAKTUYECKHUX U €CTECTBEHHO-HAYYHbIX 337134,
HAIJIAHO IEMOHCTPUPYET CBOU BO3BMOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeToAMYecKass JUHUSA  «DyHKIMM U TpaduKu»  TECHO
neperyieTaeTcs ¢ IpyruMH JIMHUSMU y4eOHOIrO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCJIEAOBATENBHOCTh  W3Y4YEHUs  Marepuana. M3ydeHue  CTENEeHHOW,
MOKAa3aTeJIbHON, JIOTapU(PMUIECKON M TPUTOHOMETPUUYECKUX (DYHKIIMI, UX CBOWCTB U
rpaukoB, HUCHONAb30BAaHUE (YHKUMHA A peUIeHHs 3aJad W3 JpYyrux ydeOHbIX
IIPEIMETOB U PEAIbHOM U3HHM TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAJIU30M, TaK U
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C pelIeHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM OosblIoe BHUMAHUE YACNIAETCS
(dbopMHPOBaHUIO YMEHHSI BhIpaxaTh (POpMyJiaMy 3aBUCUMOCTU MEXKY Pa3IMuYHbIMU
BEJIMYMHAMU, UCCIIEJIOBATh MOJy4YeHHbIE (YHKIUH, CTPOUTHh MX Tpaduku. Marepuan
COJIep>KaTeJIbHOM JIMHUYU HAlEJIeH Ha pa3BUTHUE YMEHUIN U HABBIKOB, IMO3BOJISIOIINX
BBIp@XaTh 3aBUCUMOCTH MEXKIY BEIMYUHAMH B Pa3TUYHON opMe: aHATUTUIECKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnoco6cTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCII0JIb30BAHUIO aHAJIOTHIA.
ConepxarenpHass JuHusA «Hauana wMareMaTH4eCKOro aHaiau3a» MO3BOJSET
CYIECTBEHHO PAaCUIMPUTh KPYr KaK MaTEMaTUYECKUX, TaK W MPUKIATHBIX 3ajad,
JOCTYMHBIX 00YYaIOUIMMCsl, Y KOTOPBIX MOSIBISIETCA BO3MOXKHOCTb MCCIIEI0BATh U
CTpOUTH Tpaduku (YHKIHM, OMpEnensaTh WX HauOOJbIINEe W HAUMEHbBIINE 3HAYCHUS,
BBIUMCIIATH IUIOMAAd (QUryp u OOBEMBI TeN, HAXOJIUTh CKOPOCTH U YCKOPEHUS
npoueccoB. CoaepkaresbHas JMHUAS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUS
MaTEMaTUYECKUX MOJIENIEH pealIbHbIX CUTYyallui, HAXOXACHUS HAWIYyYIlIero peueHus
B NPUKIAAHBIX, B TOM YHUCJIE COLMAJIbHO-3KOHOMUYECKHX, 3aJadyax.3HaKOMCTBO
C OCHOBAMHM MAaTE€MAaTHYECKOTO0 aHajiu3a CIOCOOCTBYET pPa3BUTHIO a0CTPaKTHOIO,
(OpPMAJIBHO-JIOTUYECKOTO M KPEAaTUBHOTO MBILUIEHUS, (OPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMATHKU B HAyKe, TEXHUKE M UCKYCCTBE.
OOyyaroiuecs y3HAaIOT O BBIJAIOIIMXCS Pe3yJibTaTax, MOJYYEHHBIX B XOJE Pa3BUTHUSA
MaTE€MaTHUKHU KaK HayKH, 1 KX aBTOpaXx.

ConepxxarenpHO-MeTOAUYECKass JuHUS «MHOXecTBa M JIOTHKa» B OCHOBHOM
MOCBSLIEHA 3JIEMEHTAaM TEOPUU MHOXKECTB. TE€0pPETUKO-MHOXXECTBEHHbIE MPEICTABICHUS
NPOHMU3BIBAIOT BECh KypC IIKOJBHOM MaTeMAaTHUKH M MpeayiaraloT Haubosee
YHUBEPCAIbHBIA S3bIK, OOBEAUHSIOMINN BCE pa3/iesibl MAaTEMAaTUKU U €€ MPUIIOKEHUH,
OHM CBSI3BIBAIOT Pa3Hble MaTEMaTUYECKHUE IUCLUUILIMHBI B eauHoe Ienoe. [loatomy
Ba)KHO JIaTh BO3MOKHOCTh 00yYaroleMycsi IOHUMATh TEOPETUKO-MHOXECTBEHHBIN SI3bIK
COBPEMEHHOW MaTeMAaTUKHU U UCIOJb30BaTh €r0 JJIsl BEIPAXKEHUSI CBOMX MBICIIEH.

B yuebGHOM Kypce «Ainredpa 1 Havajna MaTeMaTHYeCKOro aHaJIn3ay MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaT€MAaTHYECKOI0 MOJEIMPOBAHUSA, KOTOPbIE MPU3BaHbI CPOPMUPOBATH
HABBIKM MOCTPOEHHUSI MOJIENIEH pealbHBbIX CHUTyalud, HCCIEAOBAaHUS 3TUX MOAeNen
C TMOMOUIBIO ammapaTta ajreOpbl M MaTeMaTH4YEeCKOTO aHaiu3a M HHTEepIpeTaruu
MOJIYYCHHBIX pe3ynbTaToB. Takue 3amaHusi BIUIETEHbl B KaXIbli U3 pa3/iesioB
pPOrpamMMbl, MOCKOJBKY BECh Marepuaid Yy4yeOHOro Kypca UIMPOKO MCIOJIb3YEeTCs
JUISL pelieHus: NpUKIaAHbIX 3anad. [Ipu pelleHuu peanbHbIX MNPAKTHYECKUX 3a7ad
oOy4aroniecs: pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHUE HaXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, MCIHOJIb30BaTh aAHAJOTUI0, 0000IATh U  KOHKPETU3UPOBATh
npobiemy. JlesTenbHOCTh O (OPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIAJHBIX 3a7a4
OpraHu3yeTcsi B MPOLECCe M3YUYEHHUsI BCEX TeM Y4eOHOro kypca «Ajnredpa v Hauyasia
MaTEMaTUYECKOrO aHATU3ay.

OO611ee YnCI0 YacoB, PEKOMEHIOBAHHBIX JJIs1 U3YUYEHUs1 y4eOHOTo Kypca «Anredpa
W Hauvajla MaTeMaTuuyeckoro aHanuza», — 170 dacos: B 10 kiacce — 68 yacoB (2 yaca
B Henenmo), B 11 kimacce —102 gaca (3 yaca B Heelo).
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COAEPKAHUE OBYUYEHUSA

10 KJIACC
Yucaa v BbIYUCTICHUSA

Panmonaneupie yucna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, TMPOIICHTHI,
OEeCKOHEUHbIE TEPUOUYECKUe TpoOu. AprudMeTHYecKue onepaluu ¢ paruoHaIbHBIMU
YHcliaMH, peoOpa30oBaHus YUCIOBBIX BhIpaxeHuil. [Ipumenenne npoOeit U MpoLEeHTOB
JUISL PELICHUS TPUKIAAHBIX 33/1a4 U3 PA3JIMYHbIX OTPACIEH 3HAHUM U PEATbHOU KU3HH.

JlelicTBuTENbHBIE ~ Yucla.  PalMoHambHBIE W UPPALMOHAJIBHBIE  YHCIA.
Apudmernueckre omnepanuu ¢ JCHCTBUTENbHBIMU  uuciamu. [IpuOmmkEHHbIE
BBIYMCJIEHNS, IPABWIIA OKPYIVIEHUS, IPUKUAKA U OLICHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM nokaszateneMm. CranpaptHas (opma 3amucu JAEMCTBUTEIBHOTO
yucna. Hcnonp3oBaHue mnoaxonsimiel ¢GopMbl  3amucU  JEHCTBUTEIBHBIX  UHCEI
JUISL PELICHUS IPAKTUYECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaJbHOU cTerneHu. J(elcTBUs ¢ apupMEeTHUECKUMU
KOPHSIMH HaTypAJIbHOU CTENIEHHU.

CHHyC, KOCMHYC W TaHI€HC YHMCJIIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa u TOXKIAECTBEHHBIE MPEOOPA30BAHMS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHUE, KOPEHb ypaBHEHUs. HepaBeHCTBO, perieHrne HepaBeHcTBa. Meron
MHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-PAMOHATIEHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne nppanimoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.
IIpuMeHnenne ypaBHEHNI U HEPABEHCTB K PEILICHUIO MATEMATUYECKUX 3a7a4 U 3a71a4
U3 pa3IMYHbIX 00JacTel HAYKU U peaibHOM KU3HU.

DyHKUUN U TpaPuKHU

Oynkius, cnocoosl 3amanus pyukmuu. ['padux Pynkmuu. Bzaumuo obOpaTHbie
GbyHKIUH.

OOnacTe ompeneneHUsT M MHOXECTBO 3HaueHuM (yHkumu. Hynu ¢yHKImm.
[TpoMexyTKH 3HAKOMIOCTOSHCTBA. YETHBIC 1 HEUETHBIE (DYHKIIUU.

Crenennas GpyHKIHMS ¢ HATYpaTbHBIM U IIENIBIM TTOKa3zaTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0i CTETICHH.

Tpuronomerpudeckasi OKpy>KHOCTb, ONIPEICICHUE TPUTOHOMETPUUECKUX (HYHKIIUH
YHICIIOBOTO apTyMEHTA.

Hauyaja MmaTeMaTH4eCKOro aHaJIM3a
ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs MOCIEI0BaTEIbHOCTEH. MOHOTOHHEIE
TIOCJIEAOBATCILHOCTH.
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ApudmMernueckass W TeOMETpUYeCKas Mporpeccuu. beckoHedHo yObIBaromias
reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TIeOMETPUYECKOU
nporpeccun. opmyina CI0KHBIX MPOIEHTOB. VIcIonb30BaHne MPOrPECCUU ISl PEIIeHUs
peaNbHBIX 3a]1a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHO»)kecTBO, oOINepaluu HaJa MHOXecTBamH. Jlmarpammel  OJinepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO —armapara Uil  OINHCAHUS  PEeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a71a4 U3 IPYTUX yUSOHBIX IPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, 10KA3aTENbCTBO.

11 KUIIACC

Yuciia v BbIYUCICHUS
Harypanbhbie u nenblie uncna. [Ipu3Haku AETMMOCTH LENBIX YHACEIL.
CreneHs ¢ pallMOHAIBHBIM TOKa3aTenaeM. CBOWCTBA CTENCHU.
Jlorapudm uncna. Jlecatuunblie U HaTypajibHbIC JOTapU(pMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

[IpeoOpazoBanrie BBIpAKEHHM, COAEpKAIIMX CTENEHHM C  palUOHAJIbHBIM
MOKa3aTeJieM.

[IprmMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIE YpAaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTRA.

Cucrembl JIMHEHHBIX ypaBHEHUHW. PelnieHne MpUKIAaIHBIX 3aAad C MOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPaBHCHUM.

Cucrembl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB.

[IpyuMeHeHne ypaBHEHUM, CUCTEM W HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1a4 U 3a71a4 U3 Pa3JIMuHbIX 00JacTel HAyKH U peaibHOM KU3HHU.

DOyHKUMHU U TPAPUKH

Oyukuus. [lepuonnueckue ¢QyHkuuu. [IpomMexxyTkM MOHOTOHHOCTH (DPYHKIUU.
MakcumyMmbl 1 MUHUMYMbI QyHKIIMU. Hanbosbiee 1 HauMeHsblliee 3HayeHue PyHKIUU
Ha TIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U TPAPUKH.

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

Hcnonp3oBanue rpadukoB GyHKINN 17151 pEIICHUS YPAaBHEHUHN U THHEHHBIX CHCTEM.

Hcnonp3oBanne rpadukoB (yHKUMNH AJIE  HUCCIENOBaHHUS TMPOLECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HHMKAIOT MpU pEHICHUH 3a7ad M3 JPYrHuX Y4eOHbIX
MPEIMETOB U PEATTbHOM KU3HHU.

Havasa maTeMaTH4ecKOro aHajaImu3a
HemnpepsiBable QyHKIIMU. MeTOoa WHTEPBAIOB MJis pEIICHUS HEPABEHCTB.
[TpousBoanas ¢pyHkuu. 'eoMeTprueckuii U PU3MUECKUM CMBICT POU3BOTHOM.
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[IpousBoaubie 3eMeHTapHBIX QYHKINI. DOpMyIbl HAX0XKAECHUS TPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIHI.

[IpumeHeHne TPOU3BOJHOM K HCCIEAOBAHUIO (PYHKIIMM Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoskaeHne HanOobIIero 1 HANMEHBIIETO 3HAaYeHHST (PYHKIIMU Ha OTPE3Ke.

[IpumeHeHne npor3BOIHOM ISl HAXOKIEHHUS HAWTy4lIero peieH s B IPUKIaIHbIX
3aJ1a4ax, JUIsl ONPEEIIEHUs CKOPOCTH MPOLIECCa, 3aJaHHOTO (popMynoi min rpaduKoM.

[lepBoobOpasnas. Tabnuia nepBooOpa3HbIX.

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

INPEAMETHBIE PE3YJIBTATbBI

K xoniry oOyuenus B 10 kiacce o0y4aroniuiicss MOJIy4YHUT CICTYIONINE MPEIMETHBIC
pE3yNbTATHI:

Yucjia v BIYUCTEHUS

OTIEpUPOBATH MOHATHAMU: PAIMOHATBHOE U JCHCTBUTEIIHPHOE YNCII0, OOBIKHOBEHHAS
U JICCATUYHAS IPOOb, TPOILICHTHI;

BBITIOJTHATH apu(METUUECKHUE OTEPAUN C PAIMOHATBHBIMA M JEHCTBUTEIHLHBIMHU
YUCIIaMU;

BBITIOJTHSTH TPUOJIMKEHHBIC BRIYUCIICHHS, MCITONB3YS MPABHIIA OKPYTJICHHUS, JIeTaTh
MPUKUJKY U OLIEHKY pe3yJIbTaTa BHIYMCIICHHI;

OTIepUPOBaTh MOHSATUSMU: CTEMEHb C LIETBIM TOKa3aTesieM, CTaHaapTHas dopma
3aMiCH  JIEUCTBUTEIHLHOTO YHCIA, KOPEHb HATypajdbHON CTEMEHH, HCIOJIb30BaTh
MOIXOIAIIYI0 (JOPMY 3aIMCH TCUCTBUTEIBHBIX YACET JIJISl pEHICHUS PAKTUYECKUX 3a/1a4
U TIPE/ICTABIICHUS JIaHHBIX;

OTepUpOBaTh TOHSTUSIMHU: CHHYC, KOCMHYC M TaHI€HC TMPOU3BOJBLHOIO Yria,
WCIIOJI30BaTh 3allUCh IMPOU3BOJIBHOTO YIJIa 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE
byHKINN.

YpaBHeHHS U HEPABEHCTBA:

ONEPUPOBATh IMOHATHUSAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJIOE,
palMOHAJIBHOE, HPPALMOHAJIBHOE YPaBHEHHWE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BBINIOJIHATh MPe0oOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUH U peuaTh
TPUTOHOMETPUYECKNE YPABHEHUS;

BBITIOJHATh  MpeoOpa3oBaHUs ILENbIX, PAUUOHAIBHBIX M  HPPaLMOHAIBHBIX
BBIPDQKEHUN W PEIIaTb OCHOBHBIE THIIBI LEJBIX, PAMOHAIBHBIX U HPPalMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS W HEPABEHCTBA [UI PELICHMS MATEMATHYECKHUX 3a1ay U
3aJlay U3 pa3au4HbIX 001acTel HAyKH U peaabHOM KU3HU;

MOJIETTUPOBATh pealibHble CUTYallMU Ha SI3bIKE aireOpbl, COCTABISATh BBIPAKEHUS,
YPAaBHEHMs, HEPABEHCTBA II0 YCJIOBHUIO 3aJauM, UCCIENOBATH IIOCTPOCHHBIE MOCIIH
C UCIIOJIb30BAHMEM allfapara aiareopsl.
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DOyHKIMU U TPAPUKHU:

ONEpUPOBATh MOHATHAMM: (YHKLHUSA, CIOCOOBI 3adaHus (QYHKIUH, 001acTh
OIIpENETICHUS U MHOKECTBO 3HaUCHUN (QyHKIUH, TpaduK PyHKIIMH, B3AUMHO OOpaTHBIE
bynxmy;

OTIEpUPOBATH TMOHATHUSAMHU: YETHOCTh M HEUETHOCTh (GYHKIUH, HYIH (DyHKIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku GyHKIUHN JIJIs pEIICHUs ypaBHEHUM;

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

MCIOJNIb30BaTh Tpaduku (GYHKIIUN AJIS UCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH
IpU PELIEHUM 3aJa4 U3 JPYTUX YYEOHBIX MPEIMETOB U PEAJbHOW KU3HU, BBIPAKATH
(dbopMynamMu 3aBUCUMOCTH MEX/1y BEIMYNHAMH.

Hauajia MaTeMaTH4eCKOro aHAJIN3A:

OTICpUPOBATh  TOHATHUSAMHU:  TOCIACAOBATEIBHOCTh,  apupMeTHdecKas |
reOMETpPUYECKast MPOTPECCUU;

OTepUPOBATH MOHATUSIMU: OECKOHEUHO yOBIBAIOIIAs TEOMETPUUECKAs MPOTPECCHs,
cymMMa OECKOHEUHO YOBIBAIOIIECH reOMETPUUECKON IPOTrPECCUu;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA TIOCIIEOBATEIBHOCTEH U TIPOTPECCHM I pelIeHUs
peaNbHBIX 33]1a4 MPUKIATHOTO XapaKTepa.

MHosxecTBa M JIOTHKA:
OIIEpUPOBATH MOHATUSIMM: MHOXECTBO, OTIEpALIMX HAJl MHOKECTBAMU;
HCTIOJIb30BAaTh TEOPETUKO-MHOKECTBCHHBIN anmapar ISl ONMUCAHUS PEabHBIX
MIPOIICCCOB U SBJICHUH, TIPH PEIICHUH 3aJ1a4 U3 JIPYTUX yIeOHBIX IIPEAMETOB;
ONIEPUPOBATH MOHATUSIMHU: ONIPENICIICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

K xoniry oOyuenus B 11 kiacce o0y4aroniuiicss MOJIyIHUT CISTYIOIINE MPEIMETHBIC
pe3yabTaThI:

YucJia v BbIYHCITECHHUA:

ONEPUPOBATH MOHATHUSIMHU: HATYPAIBHOE, LIEJIOE YHUCIIO, UCIOJIb30BaTh MPU3HAKU
JIEJIMMOCTH 1EJIBIX YHCEJ, PA3JIOKEHUE YKMCIIa HAa MPOCTHIE MHOXKHUTEIU ISl PEIICHUS
3aj1a4;

OIEPUPOBATH MTOHITHUEM: CTEIICHD C PALIMOHAIBHBIM IMOKA3ATEIIEM;

OTNepUpPOBaTh TMOHATUSAMU: JiorapudM YHCIA, JECITUYHBIE U HaTypalbHBIC
JorapupMsl.

YpaBHeHUS M HEPABEHCTBA:

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

BBINOJIHATH IPe0oOpa30BaHMsl BIPAXKEHUHN, COAEPIKAIMX JIOTapu(pMBbl, OIIEPUPOBATH
HOHSATHUAMHU: JIOTapU(PMHUUECKOE YpaBHEHHUE M HEPABEHCTBO, pelIaTb OCHOBHbBIE THIIbI
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Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

HaXOJUTh PEUICHUS NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEpUpOBAaTh IMOHATUSAMU: CHUCTEMA JIMHEHMHBIX YpAaBHEHUHM U €€ pelIeHue,
WCIIOJIB30BaTh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PEIICHUS TPAKTUYECKUX 3a]1a4;

HAaXOAMUTh PEIICHUS IPOCTEHIINX CUCTEM K COBOKYIIHOCTEM pPALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB;

MOJIEIMPOBAaTh PEAJIbHBIE CUTYallud Ha SA3BIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 3aJ1a4¥, UCCIIEOBATh IIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BaHUEM amapara ajareOpsl.

DYyHKUMH U TPAPUKH:

OIIEpUPOBATH MOHATUAMU: NeproArudecKast QyHKIUS, IPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKM DOKCTpeMyMa (QYHKIMM, HauOoJibllee W HAUMEHbIIEE 3HAYEHUS
(GYHKIIMM Ha MPOMEXYTKE, UCIONb30BaTh UX JUIS UCCIENOBaHUS (PYHKLIMHU, 3aJaHHOU
rpadukom;

ONEpUpPOBaTh  MOHATHSAMM: TpadUKU  IOKa3aTeNbHOM, JIorapupMu4ecKon
U TPUTOHOMETPUYECKHX (YHKUUH, M300pakaTh MX HAa KOOPAMHATHOW IJIOCKOCTH U
VCIIOJIb30BaTh JUIs PELICHUS YPAaBHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPJAWHATHOM IUIOCKOCTH TpadUKU JMHEHHBIX YypaBHEHHM
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMbI JIMHEUHBIX YPAaBHEHUM;

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

Hauaja maTeMaTH4eCKOro aHAJIN3A:

OTNEepUpPOBaTh TOHATUAMM: HeEMpepbiBHAS (DYHKIMS, Npou3BoAHAs (GYHKIIUH,
UCIIOJIb30BAaTh TEOMETPUUECKUN W (PU3UYECKUM CMBICI TPOU3BOJHON [JIsl PEIICHUS
3a/1ay;

HAXOJUTh TPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIHMA, BBIUUCIATH MPOU3BOHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITUH;

UCIIOJIb30BaTh MPOU3BOAHYIO Il HUCCJIENOBaHMS (YHKIMA HAa MOHOTOHHOCTH
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAaThl HCCIIEIOBAHUS K IIOCTPOCHUIO TPAdUKOB;

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

OTIepUPOBATH MOHITHSIMU: TIEPBOOOpA3HAS M HHTETPAI, TOHUMATh T€OMETPHICCKUI
1 (PU3UYECKUIN CMBICII MHTETpasia;

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

pemarpe MNPUKIAJHBIE 3aJa4d, B TOM YHCJIE COLHAIbHO-3KOHOMHUYECKOTO H
bu3YecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaJU3a.
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10 KJIACC
HaumenoBanue paznena  [KonuyecTBo OcHOBHOE cofiepKaHue OcHOBHBIE BU/IBI JEATEIHHOCTH
(TemnI) Kypca 4acoB 00yYaroIIMXCs
MHOkeCTBa pallMOHATBHBIX 14 MHOXECTBO, OTICpAITHH Hcnoab30BaTh TEOPETUKO-

Y JEUCTBUTENBHBIX YNCEIL.
PanmonansHpie ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOECTBaMu. JlnarpaMmsl
Ditnepa—BenHa.

PartmonansHubie 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 Pa3IM4YHbIX OTpaciiel 3HAHUU
Y PEaIIbHOM KU3HMU.

JlencTBUTENBHBIE YUCIIA.
PartmonanpHbie ¥ MppallMOHAJIBHbBIC
yucia. ApupMeTruuecKkue onepauu

C ICMCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnm>xEHHBIE BRIYMCIICHMUS, TTPaBUIa
OKpYTJICHHUS], IPUKUJKA U OLICHKA
pe3yJbTaTa BbIYUCICHH.

MHOKECTBEHHBIN anmapar

JUIS1 OMCAHUA X014 PEIICHUS
MaTeMaTUYECKHX 3a7a4, a TAKKE
peabHBIX MPOIIECCOB U SIBJICHUH,

IIPU pELIEHUU 3a]a4 U3 APYTHUX
y4eOHBIX MPEAMETOB.

OnepupoBatb NOHATUAMM:
paMOHAIIBHOE YNCJIIO0, IEUCTBUTEIBHOE
YUCJI0, OOBIKHOBEHHAs APO0b,
JeCATUYHAs APOOb, MPOIIEHTHI.
BoinosHaTs apudpmeTndeckue
OTepalvu ¢ pallMOHAIBHBIMU U
JIEWCTBUTEIbHBIMU YUCIIAMU;
NpUOJIMKEHHBIE BHIYUCIICHHUS,
MCIIOJIb3YS MPaBHUIIA OKPYTIICHHUS.
JeJ1aTh MPUKHUIKY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
OnepupoBarhb NOHATUSIMH:
TO/I€CTBO, YPABHEHHE, HEPABEHCTBO;
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ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBa. MeTo1 HHTEPBaJIOB.
Pemienue nensix u 1poOHO-
paIoHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

LIEJI0€ ¥ pallMOHAJIBHOE YPAaBHEHMUE,
HEPABEHCTBO.

BoInoJHATH Npeodpa3oBaHus LEIBIX
Y PAllMOHAJIbHBIX BBIPAKECHUM.
PemiaTe OCHOBHBIE TUIIBI LIEJIBIX
UppalMOHAIbHBIX YPAaBHEHUN U
HEPABEHCTB.

IIpuMeHATH paliMOHAIbHBIC
YPaBHEHMS U HEPABEHCTBA

JUISL PELIEHUST MATEMaTUYECKUX 3a1a4
W 33]1a4 U3 pa3JINYHbIX 00JacTel HAyKH
Y pE€aJbHOM KU3HU

®yukiuu U rpadpuku. CTeneHb
C LIEJIBIM ITOKAa3aTesIeM

OyHKIMSA, CIOCOObI 3a1aHus (PYHKITUU.
B3aumuo obpatHbie pyHkuuu. ['padux
GyHKUIHUU.

OO6acth onpeneneHus: 1 MHOYKECTBO
3HaueHui pyukiuu. Hymm ¢pyHkimu.
[TpoMexxyTKH 3HAKOTIOCTOSIHCTRBA.
YETHblie n HEYETHBIE QYHKITUH.
Crenens ¢ 11ebIM M0Ka3aTeIEM.
CrannaptHas ¢hopma 3anucu
JICUCTBUTEIILHOTO YHCJIA.
Hcnonb3oBanue noaxosiiei opMsl
3aMuCy JEUCTBUTEIBHBIX YUCET

JUIS1 pEILICHUS PAKTUYECKUX 3a1a4

Y MIPEJICTABIICHUS JaHHBIX.

OnepupoBath NOHATHAMM: QYHKLIHUS,
crocoO0bI 3a1aHusI PYHKIMHU, B3AUMHO
oOpatHble QYHKIUU, 00JIaCTh
ONpEJEICHHS] 1 MHOYKECTBO 3HAYEHUI
bynkuun, rpaguk GyHKIMH; YETHOCTh
¥ HEeUYETHOCTh (PYHKUUU, HYIIH
(GyHKUIHU, TPOMEXKYTKH
3HAKOTIOCTOSIHCTBA.

BbInoJHATH Npeodpa3oBaHus
CTENEHEN C LIEJIBIM NTOKA3aTEeIIEM.
Hcnonp30BaTh CTaHAapTHYIO POpMy
3aMuCcH IEUCTBUTENILHOTO YHCIIA.
DopmMyIMPOBATH

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

rpaduk

CBOMCTBA CTENIEHHON (DYHKITUH.
Bbipaxats ¢popmMyssamMu 3aBUCUMOCTH
ME¥K]ly BEJTMYMHAMU.

Hcnoab3oBath HU(PPOBHIE pecypchl
JUTSL TIOCTPOCHUSI TPA(PHUKOB (PYHKIHH

Y U3YYECHHS UX CBOMCTB

ApudmMeTHIecKii KOpeHb
N—OM CTEICHH.
HppanuroHaapHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudmeTrnuecknii KOpeHb
HATYpaJIbHOM CTEIEeHU. [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 IIPUMEPaMU
CBOMCTBA KOPHS N-OM CTETIEHU.
BoinosnaTh npeoOpazoBaHus
VMPPalHOHAIBHBIX BBIPAXKEHUN.
PemiaTs OCHOBHBIE THUIIBI
MppalMOHAIbHBIX YPaBHEHUN

Y HEPABEHCTB.

IIpumeHATH 1J151 peleHus
Pa3JIMYHBIX 32124 UPPALMOHAIbHbIE
YPaBHEHHUS U HEPABEHCTBA.
CTponTh, YnTATH TpaduK 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 aprymeHTta. ApKCUHYC, apKKOCUHYC KOCUHYC Y TAHT€HC ITPOU3BOJIBHOIO
YpaBHEHUS Y apKTAaHI€HC YHCIIOBOTO apTyMEHTA. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnoab3oBaTh 3aUCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBLHOTO yTia yepe3 oOpaTHbIE
(GyHKIIUN 9YMCIOBOTO apryMEHTA. TPUTOHOMETPUUECKUE (PYHKIIUH.
OCHOBHBIE TPUTOHOMETPUUECKHE BpinosiHATH peodpa3oBaHus
dopmyinsl. [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUUECKUX BBIPAKECHUH. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHEHUN
ypaBHEHUN
[TocmenoBarTenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTthb NOHATUHSIMM:

Y IIPOTPECCUH

3aJlaHUs TI0CJIeJOBATEIILHOCTEH.
MOHOTOHHBIE NOCIEA0BATEILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoneuHo yObIBaroias
r€OMETPUYECKasl POTPECCUSL.
Cymma 6eckoHeuHO yObIBaromIei
F€OMETPUUECKOMN ITPOTPECCUU.
dopMyia CIOKHBIX IIPOLEHTOB.
Hcnonp3oBanue nporpeccun

JUISl pELIEHUS PeAJIbHBIX 3a7a4
IPUKJIAJHOTO XapakTepa

ITOCJIEA0BATEIBHOCTD,
apupmeTnyecKas u reomeTpruuecKas
porpeccuu; 0ECKOHEYHO yObIBaOIIas
reOMETpUYECKas MPOrpeccusi, Cymma
OCCKOHEUHO yOBIBAIOIICH
F€OMETPUUECKOU MPOrPECCUM.
3agaBaTh I10CJIEJOBATEIILHOCTH
Pa3ITUYHBIMH CTIOCOOAMH.
IHpumeHsaTs popmyJry CJI0KHBIX
NPOLIEHTOB /IJIsl pellleHus 33/1a4

W3 peajbHOU MPAKTUKA

(C UICTIOJIB30BAHUEM KAJIBKYJISITOPA).
Hcnoab3oBaTh cBOMCTBA
MOCJIEA0BATEIBHOCTEN U POTPECCUM
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JJI1 pCIICHUA pCaJIbHbIX 3a1a4
IMPUKIIaATHOI'O XapaKTepa

[ToBTOpEHuUe, 00001ICHME, 3 OcCHOBHBIC OHATHS Kypca aJreOpbl IIpuMeHsATHL OCHOBHBIC TIOHSITHS Kypca
CHUCTEMATH3ALHS 3HAHUIN M HayaJ MaTEMAaTUYECKOr0 aHaIn3a anreOphl M Ha9aJl MATEMATHIECKOTO
10 kiacca, 00001IEHHE aHaju3a JiJis penieHus 3a1ad
U CUCTEMaTH3alMs 3HAaHUI 13 peaJIbHON JKU3HU U JPYTUX
MIKOJIbHBIX JUCLIUIUINH
OBILIEE KOJIMYECTBO 68
YACOB I10 I[TPOI'PAMME
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11 KJIACC
HanmenoBanue pasnena  |[KoaudecTBo OcHOBHOE coepKaHue OCHOBHBIE BUJIBI I€ATEIBHOCTH
(Temnl) Kypca 4acoB 00yyaroImmuxcs
CremneHb ¢ pallMOHAIbHBIM 12 CreneHb ¢ palMOHAIBHBIM ®opMyJIHPOBATD, 3AIIMCHIBATH

MIOKa3aTEeJIEM.
[ToxazarenbHast pyHKLHUA.
[loka3aTenbHbIC YpABHEHUS
Y HEPABEHCTBA

noka3zaresneM. CBONCTBA CTETIECHHU.
[TpeoOpa3oBanue BbIpaKeHUH,
COJIEpIKaINX PallMOHAIIbHBIE CTETICHU.
[loka3arenbHbIE YpaBHEHUS

Y HEPaBEHCTBA.

[Toka3arenbHas pyHKIMS, €€ CBOMCTBA
U rpaduk

B CUMBOJIMYeCKO# opme

Y WIJIIOCTPUPOBATH MPUMeEPaM#
CBONCTBA CTEIICHHU.

IIpuMeHATH CBOMCTBA CTENICHU

JUJ1s1 IpeoOpa3oBaHus BEIPaKEHUH.
DopMyJIUPOBATH

1 WIJIIOCTPUPOBATH rpauuecKn
CBOMCTBA MOKA3aTEeNbHON (PYHKITUU.
PemiaTb OCHOBHBIE THUIIBI
MOKA3aTeJIbHBIX YPAaBHEHU I

Y HEPABEHCTB.

HUcnoab3oBath nngpoBbie pecypchbl
JUTSl TIOCTPOEHUSI rpaMKOB PYHKIIUI
Y U3YYECHHUS UX CBOWCTB

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
BBIPKEHUIM, COIEPKAIIHX JIOTapU(PMBI.
DopmMyIMPOBATH
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Jlorapudmuueckas GpyHKIus, €€
CBOICTBa U TpauK

U WLTIOCTPUPOBATH rpaduyecku
CBOICTBa JTorapupMudecKoit QyHKIUH.
PemiaTh OCHOBHBIE THUIIBI
Jorapu(pMHUUECKUX YpaBHEHUHN

Y HEPaBEHCTB.

Hcnoab3oBaTh HM(pPOBbIE pecypehl
JUTsl TIOCTpoeHUsI TpaduKOB PYHKITUI

Y U3YYEHHS UX CBOMCTB.
3HAKOMHTBCS C HCTOPHUEH PA3BUTHUS
MaTEeMaTUKU

Tpuronomerprueckue
byHKIIUU U UX TpaduKH.
Tpuronomerprueckue
HEPABEHCTBA

Tpuronomerpuyeckue GyHKIUH, UX
CBOMCTBA U TpaduKu.

[Ipumepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

OnepupoBarb

NMOHAATHEM NieproaudecKas QyHKIHS.
Crponthb, aHAJIU3MPOBATD,
CpaBHMBATH Ipaduku
TPUTOHOMETPUUECKUX (PYHKIIHIA.
®opMyIHPOBATH

1 WITIOCTPUPOBATh rpagu4yecKu
CBOMCTBa TPUTOHOMETPUYECKHUX
GbyHKIHIA.

Pemats npocrenimme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoiab3oBath rpapuku 11
pELIEHUS] TPUTOHOMETPUYECKUX
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.

IIprumeHenune mpou3BoOaHOM

JUTSL HAXOKJIEHUS HAaWTy4YlIero
pELIeHNs B IPUKIIAIHBIX 331a4ax,
JUISL ONIPEZIENIEHUSI CKOPOCTHU MpOLECCa,
3a1aHHOTO (hopMyJIOH MK rpadukom

OnepupoBaTh NOHATUSIMMU .
HEIpepbIBHAS (DYHKIIHS; POU3BOTHAS
(GyHKLIHH.

Hcnonb30BaTh TeOMETPUYECKUN

1 GU3HYECKHUI CMBICT MPOU3BOIHOM
JUISL peLLIeHUs 3a/1a4.

Haxoauthb npousBoHbIE
AJIIEMEHTApHBIX (QYHKIHMA, BHIYMCIATH
MPOM3BOJHBIE CYMMBI, IPOU3BEACHUS,
4acTHOTO (PYHKITHH.

HUcnoab30BaTh IMIPOU3BOJIHYIO

JUTSL ICCIIeIOBaHUs (DYHKIIMH

Ha MOHOTOHHOCTb Y 3KCTPEMYMBI,
NPUMEHATH Pe3yJbTaThbl
HCCJIeI0OBAHUS K TIOCTPOEHUIO
rpadukoB. [IpuMeHSITH TPOU3BOAHYIO
JUUTSL HAXOXKICHUS HAUJTY4IlEro
pELICHUS B IPUKIAJHBIX, B TOM YUCIIE
COLMAIbHO-D)KOHOMUYECKUX, 3a/1a4ax.
3HAKOMUTBHCS C HCTOPHEN Pa3BUTHS
MAaTEMATUYECKOT0 aHAJIN3a
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WHTerpan u ero npuMeHEHNs 9 [TepBooOpa3znas. Tabnuma OnepupoBarb NOHATUSAMM:
EpPBOOOPA3HBIX. nepBooOpasHas, HHTErpall.
WHTerpan, reoMeTpu4ecKui Haxoaute nepBooOpasHbie
Y (U3UYECKUI CMBICT HHTETpaa. AJIEMEHTapHBIX (PYHKUINN; BHIYHCIATH
Brruncnenmne unrerpaia no gopmyse uHTErpai no popmyJie Herorona—
Hrrorona—JleiOuuna JleniOHMIA.
3HAKOMUTBHCS € HCTOPHEH PA3BUTHSA
MaTeMaTUYECKOr0 aHAJIN3a
Cucremsl ypaBHEHHN 12 CucreMsbl JINHEWHBIX YPaBHEHU. OnepupoBaTh NOHATHSIMH. CHCTEMA

Peienue npuknaaHsix 3a1a4y

C MOMOILBIO CUCTEMBI JIMHENHBIX
YPaBHEHUM.

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

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a7a4 U 3a71a4

U3 PA3IMYHBIX 00J1acTeil HAyKU

Y PEaJIbHOM )KU3HU

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

Haxoauts pemieHust MpoOCTENIINX
CHUCTEM U COBOKYITHOCTEH
palMOHAIIbHBIX YPaBHEHU

Y HEPABEHCTB.

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

HarypansHbie u nensie ynucna
B 3371a4aX U3 PEAIbHOM KU3HHU.
[Ipu3HaKM 1ETUMOCTH LIEIIbIX YACEI

OnepupoBaTh NOHSATUSIMU:
HaTypaJIbHOE YUCJIO, LIEJIOE YUCIIO.
Hcnonb3oBaTh NpU3HAKU IETUMOCTH
LEJIBIX YHCEl, Pa3JIOKEHUE Yncia

HAa MPOCTbHIE MHOXKUTEIH [l pELICHHUS
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 TTOMOIIBIO
OCHOBHBIX MOHATUNA Kypca anreOpsl
Y Ha4aJI MaTeMaTHYECKOrO aHaJIU3a.
Boi0upaTh onTUManbHbBIE 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
IPaMOTHOCTH, M3Y4YEHHS APYTUX Y4eOHBbIX AMCUUIUIMH. Pa3ButhHe y oOydaromuxcs

IPaBUWIBHBIX IPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKICHUU I'€OMETPUUYECKUX
abcTpakiuii, COOTHOLUICHHM pPEAJbHOTO W HWJCAIBHOIO, XapaKTepe OTpa)KeHUs
MaTeMaTHYECKOW HAyKOU SIBJICHUHM WU MPOLECCOB PEANBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK M POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM IIO3HAHUU U
B IIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS 00YUAIOIIUXCS, a
TaK)K€ KauyeCTB MBILUICHHS], HEOOXOAMMBIX JUIsl aJaliTallii B COBPEMEHHOM OOILIECTBE.

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

o0Opa3oBaHus, TaK KaK OOECHeYMBAET BO3MOYKHOCTh M3YUYEHUs KakK IUCUUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJIICHHOCTH, TaK U TYMAaHUTAPHOMU.

Jlornyeckoe MbllUIEHUE, (QOpMUpPYyEMOE TpH H3YYEHUH OOYYAIOIIMMUCS
INOHATUIHBIX OCHOB I'€OMETPUM U IOCTPOCHUM LIETIOYKH JOTUYECKUX YTBEPHKICHUM
B XO/I€ PEILICHUSI TEOMETPUUECKHX 3a/1a4, YMEHHE BbIIBUTATh U ONPOBEPraTh TMIIOTE3bI
HEIOCPEICTBEHHO MCIOJIB3YIOTCS IPH PELICHUH 337a4 €CTECTBEHHO-HAYYHOIO LIUKJIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTax JAesITeNbHOCTH 4YesloBeka. OpHeHTauuss 4YeloBeKa BO BpPEMEHH W
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COLUUAIBLHOTO ObITHS, (POpMa OTpasKeHHS
OKPYXaIOIEro MHUpa, YCIOBUE YCIEUTHOTO MO3HAHUS U aKTUBHOTO IPeoOpa3zoBaHuUs
neiictBuTenbHOCTH. OnepupoBaHUE NPOCTPAHCTBEHHBIMH 00pa3amMu OOBEIUHSET
pa3Hble BHUABl yY4e€OHOM W  TPYJOBOM  JEATEIBHOCTH,  SIBISETCA  OJHHUM
U3 Mpo(ecCHoHabHO Ba)KHBIX KaueCTB, IOITOMY aKTyajbHa 3ajada (hOpMHUPOBAHUS
y oOydaronuxcsi TpOCTPAHCTBEHHOI'O MBIIUICHHUS] KaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPaKTUYECKON
JEATEIbHOCTH 110 MHOTUM HAlpPaBIICHUSM.

[lens ocBoeHus: mporpaMmbl yaeOHOro Kypca «l'eomeTpus» Ha 6a30BOM ypOBHE
oOyueHusi — o01Ieo0pa3oBaTebHOE U OOIIEKYJIBTYpPHOE Pa3BUTHE OOyYaIOLIUXCS
yepe3  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHs W HCHOJIb30BaHUS
CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUU U JEHUCTBUM, CIIEUU(PUUHBIX T€OMETPUH,
BO3MOXKHOCTH YCIICLTHOTO MPOAODKEHHS OOpa3oBaHMsI MO CHEHHATBbHOCTAM, HE
CBSI3aHHBIM C MPUKJIAJHBIM HUCIIOJIb30BaHUEM T€OMETPHUH.

[IpuoputeTHbIMM 3aayaMu  OCBOEHMs yueOHoro kypca «l'eomerpun»
Ha 0a3oBoM ypoBHe B 10-11 knmaccax sSBISIOTCS:
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(opMupoBaHrE MPEICTABICHHUS O TEOMETPUM KaK YacTH MUPOBOU KYJIbTYPHI U
OCO3HAHHUE €€ B3aMMOCBS3HU C OKPYKAIOIIUM MUPOM;

dopMupoBaHuEe TMpEACTAaBICHUS O MHOTOTPAHHHMKAX M TEJaX BpallleHUs Kak
O BAXHEHIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJAIOIIMX ONWCHIBATH U H3ydaTb
pa3HbIE SBJIECHUS OKPYKAOIIETO MUPA;

dbopMHpoBaHrE YMEHHUS paclio3HaBaTh Ha YepTekax, MOJEISAX U B peaIbHOM
MHPE MHOTOTPAHHMKH U TEJIa BPAILICHHUS;

OBJIAJICHUE METOJaMHU pEIICHHs 3aJad Ha IOCTPOEHUS Ha H300paKeHUIX
POCTPAHCTBEHHBIX PUTYD;

dopmupoBanue YMEHHUS OIIEPUPOBATH OCHOBHBIMU MTOHATHUSIMU
O MHOTOTPAaHHMKAX M TeJaxX BPAIIECHUSA U NX OCHOBHBIMU CBOWCTBAMHU,;

OBJIaJICHHE aJIFOPUTMAMM PEUICHUs] OCHOBHBIX THUIIOB 3ajad, (hopMHpOBaHHE
YMEHHs TIPOBOJUTH HECJIOKHBIE [OKA3ATEIbHBIC PACCYXACHUSA B XOAE PEIICHUA
CTEPEOMETPUUECKHX 3a/1a49 U 337a4 C IPAKTUYECKUM COJEPKAHUEM;

pa3BUTHE MHTEJUIEKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OO0yyarommxcs,
IIO3HABATEIIbHOM  AKTUBHOCTH,  HMCCIENOBATEIbCKUX  YMEHHM, KPUTHUYHOCTHU
MBIIUICHUS;

(¢opmupoBanrne (QyHKIMOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUU:
YMEHHME paclo3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJbHBIX JKU3HEHHBIX CUTYalUAX U IPU U3YYEHUU JPYIUX
yu4eOHBIX  IPEIMETOB, TMPOSBJICHUS  3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH,
dopMynupoBaTh UX Ha S3bIKE '€OMETPUM U CO3/1aBaThb I€OMETPUUECKHE MOJENH,
IIPUMEHATh OCBOCHHBIM T'E€OMETPUYECKHM amnmapar il peLIeHHUs MPAKTUKO-
OpPUEHTUPOBAHHBIX  3a/1a4, MHTEPHPETUPOBATL U  OLICHUBATH  IIOJYYEHHBIE
pEe3yJbTaTHhI.

OTnUYuTEeNbHOM  OCOOEHHOCTBIO MMPOrpaMMbl 1O TE€OMETPUU  SIBISETCS
BKJIIOYEHHE B KypC CTEPECOMETPUM B HAYaJe €ro M3y4eHHUs 3a4ad, pelaeMbIX
Ha YpOBHE MHTYMTHBHOIO MO3HAHHUSA, U OINpENEIEHHBIM 00pa3oM OpraHuM30BaHHas
paboTa HaJl HUMH, YTO CLIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJHPYET NPOTEKAHUE HWHTYUTHUBHBIX IIPOLECCOB, MOTHUBHUPYET
K JAJIbHEUIIEMY U3YyYECHUIO ITPEIMETA.

[Ipenmnourenue OTHAETCS HATAIHO-KOHCTPYKTUBHOMY METOAYy OOydYeHHUs, TO
€CTh TEOPETUYECKHE 3HAHMUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEIMETHO-
MPAKTUYECKOM JAEATEIIbHOCTU. Pa3BUTHME NIPOCTPAHCTBEHHBIX NPEACTABICHUN
y oOydaromuxcsi B Kypce CTEpPEOMETpUU TMPOBOJUTCS 3a CU€T pelIeHus 3ajad
Ha CO3JlaHME€ TPOCTPAHCTBEHHBIX O0pa30B M 3aJad Ha  OIEpPUPOBAHHUE
IPOCTPAaHCTBEHHBIMH oOpazamu. CozmaHue o0pa3a MPOBOJUTCS C  OMOPOId
Ha HarJIsHOCTh, a OTIEpUpOBaHIEe 00pa30M — B YCIIOBUSX OTBJICUEHHSI OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO CONECPIKAHMUS.

OCHOBHBIMHU COJIEp)KaTEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpusi»
B 10-11 «kmaccax sBusiorcs: «MuororpanHuku», «lIpsmpie W MI0CKOCTH
B IIPOCTpPaHCTBE», «Tema BpameHus», «BEeKTOpbl U KOOPAMHATHI B IIPOCTPAHCTBEM.
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dopMupPOBaHKE JTOTHUECKIX YMEHUN PACTIPEACIIICTCS HE TOJBKO 0 COACPIKATETHHBIM
JUHUSAM, HO U T10 TOJIaM 00YUYCHUS Ha YPOBHE CPEIHET0 00IIero oopa3oBaHusl.

Conepxanue o00pa3oBaHUs, COOTBETCTBYIOIEE MIPEIAMETHBIM pe3yibTaTam
OCBOCHHSI TIPOTPAaMMBI TI0 TEOMETPHUH, pACTpPEAeiIEHHBIM TIO0 ToAaM OOydeHUS,
CTPYKTYPHUPOBAHO TaKUM 00pa30M, YTOOBI OBJIAJICHUE TE€OMETPHUICCKUMU TTOHATASIMH
Y HaBBIKAMH OCYIIECTBIISJIOCH IMOCCI0BATEILHO M ITOCTYMATEIBHO, C COOJIIOICHHEM
MIPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKJIIOYAIHNCH B OOIIYIO CUCTEMY
TCOMETPUYCCKUX MPEJACTABICHUN 00yUJaOIIUXCs, pacIupss U yriayomss e€, oopa3ys
MIPOYHBIC MHOYKECTBEHHBIE CBS3H.

OOmiee Ynca0 YacoB, PEKOMEHAOBAHHBIX IS HM3yYeHHsS Y4YeOHOro Kypca
«I"'eometpus» — 102 ygaca: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce —
34 yaca (1 vac B HeIEIIO).

COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpsiMble H IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATUSA cTepeoMeTpur. Touka, mpsMasi, IIOCKOCTh, IPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
Y CJIEICTBHUS U3 HUX.

B3anmHOe pacnonokeHue MNpsMBIX B IIPOCTPAHCTBE: IEpPECEKarOIIHeECs,
IapajulelIbHbIE U CKpeIIMBarOIUecs npsAMble. [1apauiebHOCTD IPSAMBIX U IITIOCKOCTEN
B NPOCTPAHCTBE: IMAPAJIIEIBHBIE IPsAMbIE B INPOCTPAHCTBE, MAPAJLICIBHOCTH TPEX
NPSAMBIX, MNapPAJUIEIbHOCTh MNPAMOW M IUIOCKOCTH. YTIIBI C COHANpPaBIECHHBIMU
CTOPOHAMHM, YIoJ MEXIy IPSMBIMU B IPOCTpaHCTBE. [lapamiesbHOCTD MIIOCKOCTEN:
MapajyieIbHbIE TUIOCKOCTH, CBOWCTBA MNapajUieNIbHbIX TIIOCKocTe. [Ipocteiimme
IPOCTPAHCTBEHHbIE (UTYypbl HA IIJIOCKOCTH: TETpadap, KyO, Mapajuiesenume],
MMOCTPOEHUE CCUCHUU.

[leprieHIUKYISPHOCTh MPSAMOW W IUIOCKOCTH: TEPNEHIUKYJIAPHBIE MPSIMBIE
B IIPOCTPAHCTBE, IIPSAMBIE NapAJIJIETIbHBIE U IEPIEHAUKYIIAPHBIE K INIOCKOCTH, IPU3HAK
MEPIIEHAUKYJISIPHOCTU IPSIMOU U IUIOCKOCTH, TEOpEMA O NPAMOM NEPIECHAUKYIAPHON
IJIOCKOCTHU. YTJIBI B POCTPAHCTBE: YIOJI MEXKAY MPSAMOU U INIOCKOCTBIO, JBYTPAHHBIN
YTOJ1, INHEVUHBIN yIroJl ABYTPAaHHOrO yriia. [leprnenauKynsp 1 HakJIOHHBIE: PACCTOSIHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 TJIIOCKOCTH, MPOEKLHUS (UTYPBI
Ha IUIOCKOCTh. llepneHAauKyIsspHOCTh IUIOCKOCTEM: NMPU3HAK IEPIEHANKYISIPHOCTH
JIBYX ITIOCKOCTEU. Teopema o TpEX MePHEHIUKYIISIPax.

MHororpaHHuKH
IIoHATHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'DAHHMKA, BBIMYKIBbIE U
HEBBIIIYKJIBIE MHOIOTPAaHHMKHU, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, TpaHU U OCHOBAaHMs IPU3MBI, NpsiMasi U HAKJIOHHAs MPU3MblI, OOKOBas U
IIOJIHAs TOBEPXHOCTH NMpu3Mbl. [lapamnenenumnen, npsMOyroibHbIM NapaJIIEICIUIIE T
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U ero cpoiictBa. [Iupamunaa: n-yrojibHasi nupaMuja, rpaHd U OCHOBAaHUE NTUPAMUIBI,
OOKOBasi M NOJHAs MOBEPXHOCTh MUPAMUIbl, IPABUJIbHAS U YCEUEHHAs NMHUPAMUJA.
OneMeHTbl Ipu3Mbl W nHUpaMuiabl. [IpaBUIBHBIE MHOTOTPaHHUKH: ITOHSATHE
PaBUIBHOTO MHOTOTPaHHUKA, NpaBWIbHAs NpH3Ma M MpPaBWIbHAS IMHPaAMHUJA,
IpaBUIbHAs TPEYTOJbHAs MUpPaMUJIa U MPaBUIIBHBIN TeTpa’p, Kyo. IlpencraBinenue
O MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTA3JIP, NOAEKa’Ap U uKocazap. CeueHus Npru3Msl
Y IUpaMU/pbl.

CummeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IPSMOH,
IJIOCKOCTH. DJIEMEHTBl CHMMETPHUH B MUpaMuiax, mapauiesenuesax, npaBuIbHbIX
MHOTOI'PaHHHKAX.

Boruncnenue 31eMEHTOB MHOTOIPaHHUKOB: p&€0pa, nuaroHaiu, yrisl. [Tnomans
OOKOBOW TMOBEPXHOCTM M TIOJHOM TMOBEPXHOCTH TMPSMOM NPHU3MBI, ILIOIIA]Ib
OCHOBaHMI, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsAMOM mpu3Msbl. Ilnomans 6okoBoi
MOBEPXHOCTU U TOBEPXHOCTH NPABWIBHOW NHUPAMHIBI, TEOpeMa O IUIOU[AJH
yceuénHoil nupamupl. [lonstue 06 06béMe. OObEM MUpPaMUIbIL, TPU3MBI.

[lonobubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIAY IUIOMIAIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

11 KJIACC

Tesia Bpamenust

[Munuaapryeckas MOBEPXHOCTh, 0Opa3yroIue MWIMHAPUUESCKON MOBEPXHOCTH,
OCh IUJIUHAPUYECKON ToBepXHOCTH. L{unuuap: ocHOBaHUsI 1 OOKOBasi TOBEPXHOCT,
oOpasyrolas u 0Ch, MIOMIaAb OOKOBOM U TIOJHOM MOBEPXHOCTH.

Konuueckasi moBepXHOCTb, OOpa3yroIlIMe 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, AUaMETp, IUIOMIAAL TOBEPXHOCTH CQEPHI.
B3aumHoe pacnosioxkenue chepbl M IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
IJI011a/1b CEephI.

N300paskeHne Te BpalieHus Ha TNIOCKOCTH. Pa3BEpTka UIMHpa U KOHYCA.

KomOuHanuu Ten BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTMCAHHBIH
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 (MapajyIebHO U MEPIEHAUKYISIPHO OCH), CEYEHUsI KOHYyca
(mapasienbHOE OCHOBAHUIO U IPOXOJIAIIEE Yepe3 BEPIIUHY ), CEUEHUS 1apa.
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BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmiIockocTy U B mpocTpaHcTBe. ClI0)KEHUE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. PasnokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio mapamtenenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI JEUCTBHAN ¢ BeKTOpaMH. [IpsMoyronpHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. [Ipocreiimme 3anaun B KoopAuHaTax. YOI MEXKIY BEKTOPAMU.
CkansipHO€ TpPOM3BEIECHUE BEKTOPOB. BpIUMCIEHWE YIIOB MEXIY HNPSIMBIMH M
IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOJ ITPH PEILIEHUHU T€OMETPUUECKHX 3a/1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o6Oyuenus B 10 kiacce oOydaromuiics TMOJMYYUT CIEIYIOITUE
peIMeTHbIC PEe3yIbTaThI:

OTIEPUPOBATH MOHATUSIMU: TOUKA, MPSMas, INTOCKOCTB;

NPUMEHSTh AaKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX TMPU PEIICHUH
TeOMETPUUYECKUX 3a/1a4;

OTIEpUPOBATH MOHATHAMH: MApaJUICTFHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHHWE TMPSMBIX W IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTIEpUPOBATH MOHITHSAMHM: JABYTPAaHHBIA YTroJ, TPaHH JBYTPAaHHOTO yria, pedpo
JBYTPAHHOTO YTJIa, TUHEHHBINA YTOJ ABYTPAHHOTO yIila, TpagycHas Mepa ABYTpaHHOTO
yria,

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

pacmo3HaBaTh OCHOBHBIC BHIBl MHOTOTPAHHUKOB (TIUpaMuaa, TpU3Ma,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJ1accu(UIIMPOBATh MHOTOTPAHHUKH, BHIOMpPAsi OCHOBAHUS JJIA KiIaccupuKanuu
(BBIMTYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, IPABUJIBHBIC MHOTOTPAHHUKH, MPSIMbIE U
HAKJIOHHBIC MTPU3MBbI, TAPAJIJICIICTIUIIC]IbI);

OTNEepPUPOBATH MOHATUSAMU: CEKYIast MIIOCKOCTh, CEYCHNE MHOTOIPAaHHUKOB,;

OOBSICHATH MPUHIUIIBI TOCTPOCHUSI CEUCHUM, UCTIOIB3YsI METOJ CIIE/I0B;

CTPOUTH CEYCHHUS] MHOTOTPAHHHKOB METOJIOM CJIEIOB, BHITIOJNHATH (BBIHOCHBIC)
IJIOCKUE YEPTEeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHH3Y;

pemaTh 3a7a4d Ha HaXOXKJICHWE T€OMETPUUYECKHX BEJIIMYUH 10 00pas3iam WiH
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTUYECKHE METOAbl TPH PpEHICHUU
CTaHJAPTHBIX MaTEMaTUYECKUX 3aJad HAa BBIYUCIICHHE PACCTOSIHUN MEXITy IBYMS
TOYKAMH, OT TOYKHU JI0 MPSMOM, OT TOYKHU JI0 MIIOCKOCTH, MEXITy CKPEIINBAIOIIINMUCS
PSAMBIMU;

pemaTh 3aJaud Ha HaXO0XKJIEHWE N€OMETPUYECKUX BETUYHMH MO oOpasiam Hid
QITOPUTMAM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKHE METOJBI TIPH PEIICHUN
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CTAaHJAPTHBIX  MAaTEeMaTHYECKUX  3aJad Ha  BBIYMCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU, MEKTY TIPSIMON U TUIOCKOCTBIO, MEXKTY TUTOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI W IUIONMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma,
nupamMua) ¢ MpuMeHeHneM (HopMyJi, BEIYUCIATh COOTHOIICHUS MEXIY TIOMAIIMU
MOBEPXHOCTEH, 00hEMaMH MTOT0OHBIX MHOTOTPAaHHUKOB;

OTIepUPOBATH MOHATHSAMH: CAHMMETPHS B TPOCTPAHCTBE, IEHTP, OCh U TNIOCKOCTh
CUMMETPHH, IICHTP, OCh U INTIOCKOCTh CUMMETPHUH (DUTYPHI;

W3BJICKaTh, IMpeoOpa3oBbIBATH W HHTEPIPETHPOBATH  HHGOPMAIIHIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTYpaxX, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX;

MIPUMEHATh TeOMETpUIeCKre (aKThl JJIA PEIICHHUs] CTEPEOMETPUUYSCKHUX 3ajad,
MIPEANOJaralouX HECKOJIbKO IIaroB PEHIeHUs, €CIU YCIOBHUS MPUMEHEHHUS 3aJJaHbl
B SIBHOU (popme;

OPUMEHSTh  MPOCTEUIIMEe  MpOorpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
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: aHAJIM3UPOBATh peabHbIC
CUTyalluM ¥ TPUMEHITh HU3YYCHHbIC TOHATHUS B TIPOLIECCE IOMCKA PEIICHUs
MaTeMaTU4YecKu cPopMyIUPOBAHHOMN MPOOIEMBbI, MOICTUPOBAThH peabHbIC CUTYaIlUN
Ha S3BIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBICE MOJICTH C HCIIOIH30BAaHUEM
TCOMETPUYCCKUX TOHATHH M TEOpeM, ammapara anreOpbl, peraTh MPaKTHYECKHe
3aJlayu, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUIECKUX BEIIMUHH.

K koHniy o0yuenus B 11 kiacce oOy4aronuiicss HAy4YnuTCS:

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

pacro3HaBaTh Tejia BpameHus (IWIHHAP, KOHYC, cdepa u map);

OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIacCU(PHUIIMPOBATH B3aUMHOE PACTIONOKEHHUE C(Pephl U TIIOCKOCTH;

OTIEpUPOBATh MOHATUSMH: IIAPOBON CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CErMEHTa, IIapOBOH CII0, OCHOBAHUE IIAPOBOTO 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
oKoJI0 cepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS,

BBIUMCIISITh COOTHOIIIEHUSI MEXIY IUIOMAASIMHI MMOBEPXHOCTEH U 00bEMaMu
IMOJJOOHBIX TEN;
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n3o00paxarb wu3yyaemble (UTYpHl OT PYKM M C MIPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB;

BBIIIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX
buryp: Buxa cBepxy, cOOKy, CHU3Y, CTPOUTH CEUCHHsI TEJ BpaIllCHHS;

U3BIIEKAaTh,  WHTEPIPETHPOBaTH U NPeoOpazoBbIBaTh  HHQPOPMAIHIO
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 NMOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJd MEXKIY
BEKTOpPaMH, CKAJIIPHOE MPOU3BEACHHE BEKTOPOB, KOJUIMHEAPHBbIE W KOMILIAHAPHBIE
BEKTOPBHI,

HaxoOJIUThb CYMMY BEKTOPOB M NMPOMU3BEICHHE BEKTOPAa HAa YHUCIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE IMPOU3BEIEHUE, pPacKIaJblBaThb BEKTOp MO  JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPJIMHAT;

MIPUMEHSATh TeoMeTpudeckrue (akThl AJI1 PEIICHHUs] CTEPEOMETPUUYECKHX 3a]ad,
MPEANOJaraloiuX HECKOJIBKO IIaroB PEUIeHUs, €CIU YCIOBHUS MPUMEHEHHUS 3aJaHbI
B SIBHOU (popme;

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

pemaTh 3a7a4i Ha JOKa3aTeIbCTBO MATEMAaTUUECKUX OTHOILICHUN U HAXOXACHHUE
reOMETPUYECKUX BEJIWYUH MO oOpaslaM WIM aNropuTMaM, MPUMEHssl U3BECTHBIC
METO/Ibl IPU PEUIEHUH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a]1aY;

OPUMEHATh  MPOCTEWIINME  IMPOTrpaMMHBIE  CPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

OPUBOJUTH MIPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacno3HaBaTh NPOSIBJICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;

IIPUMEHATH TIOJyYECHHbIE 3HAHUS Ha MPAKTHKE: AHAIU3UPOBATH PEABHBIE
CUTyallUM W TNPHUMEHSATh HW3YUYEHHBIE TOHATHS B IMPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTU4ecku cPopMyIUPOBAHHON MPOOIEMbI, MOACIUPOBATH PEAJIbHBIE CUTYAIlUU
Ha A3BIKE TEOMETPUH, HCCIEAOBAaTh IOCTPOECHHBIE MOJEINA C HCIHOJIb30BAaHUEM
r€OMETPUYECKUX TOHATUA W TEOopeM, ammaparta anreOpbl, peliaTh MPAKTUYECKUE
3aJlauy, CBSA3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEJIMYNH.
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10 KJIACC
HaunmenoBanue paznena  |KonugecTBo OcHoOBHOE cofiepKaHne OCHOBHBIE BU/JIBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB 00yyJaromuxcs
BBeneHue B cTepeoMeTpHIo 10 OCHOBHBIE MMOHSTHUSL CTEPEOMETPUU: AKTYaJaIu3upPoOBaTh 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 PUCYHKaX, Ha IPOEKIIMOHHBIX
yeprexkax. HauanbpHble cBeIeHUS

0 KyOe 1 mupaMuie, uX pa3BEPTKU

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

TUTAHUMETPHH, PEJIEBAHTHBIEC TEME.
IMonyuats npeacTaBieHus

O MIPOCTPAHCTBEHHBIX (PUTYypaX,
pazOupath NpocTerime npaBuia
U300paKeHHsI 3TUX QUTYD.
HN300paxaTh NpsSIMYIO U TJIIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPAHHUKHY,
nupamuay, Kyo, Ha3pIBaTh UX
AJIIEMEHTBHI.

JlenaThb pUCYHOK Ky0Oa, TUPAMHU/IBL,
HaXOJIUTh OMMOKHN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBHCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BAThH
JUTSI TIOCTPOCHMSI CEYEHUST METOJ
CJIEJIOB, KPATKO 3aIMCHIBATH IIATH
MOCTPOCHUS CEUCHHS.
Pacno3HaBaThb BU ceUCHUSA
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Y OTHOIICHUH, B KOTOPBIX CEUCHHE
JenuT pedpa Kyda, HaXOIUTh TIJIOIIAh
CEUYECHUS.

Ucnoan3oBath nogodue npu
pELIEHNH 3a/1a4 Ha TIOCTPOCHHE
CCUYCHHUI.

3HAKOMHMTBHCS C AKCHOMAaTUYECKUM
MIOCTPOECHUEM CTEPEOMETPHH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NisocTpupoBaTh aKCHOMBI
pUCYHKaMU U PUMEPaMHU

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 IIPOBOAUTH AHAJIOTHM.
Y TJIOCKOCTEN IIpsIMBIE. IlepeuncasiTb BO3MOXXHBIE CLIOCOOBI
[TapannenbHOCTH NPSIMBIX PACIIOJIOKEHUS ABYX MPSIMBIX
Y TUIOCKOCTEN B IIPOCTPAHCTBE: B IIPOCTPAHCTBE, UIUTFOCTPUPOBATH UX
napajuiesIbHbIE MPSMbIC Ha [IpUMEpaXx.
B IIPOCTPAHCTBE; NapAJUIEIBHOCTD laBaThb onpenejieHue
TPEX MPSAMBIX; APAJUIEIbHOCTD CKPELIMBAKOLIUXCS IPSIMBIX,
IIPSIMOU U TTIOCKOCTH. Y TJIBI dhopMynHrpoBaTh TPU3HAK
C COHANPABJICHHBIMU CTOPOHAMH; YTOJI | CKPELIHUBAOLIUXCS NMPAMBIX
MEK1y IPSIMBIMH B IIPOCTPAHCTBE. Y IIPUMEHSITH €r0 IPU PELICHUN
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[TapannenbHOCTH TIIIOCKOCTEM:
MapaJUICIIbHBIE TNIOCKOCTH; CBOMCTBA
MApAJUIECIBHBIX TIOCKOCTEN.
[Ipocreimme npoCcTpaHCTBEHHBIE
(bUTYpBI Ha TUIOCKOCTH: TETPAdIP, KYO,
MapaJUICIICIUIIE]T; TOCTPOCHUE
CCUYCHUM

3az7ad4.
Pacno3naBarth 1ipu3my, Ha3bIBaTh €€
DJIIEMEHTBI.

CrponTh ceueHus NpU3Mbl

Ha F'OTOBBIX YEPTEXKaX.

Ilepe4ucasiTb BO3MOXHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS NPAMOU
U IIJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPBI U3 PEATTLHOM KU3HMU.
/laBaThb onpenejieHue
MapajuIeIbHOCTH IPSAMOU

Y TJIOCKOCTH.

®opMyJIHPOBATH NPU3HAK
MapaAJIICIIbHOCTH IPSAMOU

Y IJIOCKOCTH, YTBEPXKACHUE O MIPSMOU
MEPECEUYEHUS IBYX IIOCKOCTEM,
MPOXOAIIMX YEPE3 NapaielIbHbIC
IpSIMBIE.

Pemarb npaktuueckue 3agauu

HA IOCTPOCHUE CEYEHUH
MHOTOTPaHHHKA.

OO0bsACHATD ClTy4ad B3aUMHOTO
PAaCIOJIOKEHUS TTIOCKOCTEM.

JlaBaTh onpeaeeHue napawuiesIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPHI
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W3 PEAJIbHOM KU3HU U OKPYKAIOUIEH
00CTaHOBKH, HJUTIOCTPUPYIOIIHE
MApAJIIETBHOCTD TIJIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA MAPAIIENBHBIX INIOCKOCTEN
MIPY PEIICHUU 3a7a4 Ha MMOCTPOCHHUE.
OO0BbACHATH, YTO HA3LIBACTCS
MapasuiesIbHbIM MPOEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCS TPOCKTUPOBAHUE
¢buryp Ha MIOCKOCTb.

HN300paxaTs B napauienbHON
MPOEKIIUH Pa3TUYHbIC
reoOMeTpuYecKue (PUrypel.
MoaeaunpoBarhb peallbHbIE CUTyalluN
HAa SI3bIKE TEOMETPUH, UCCIIEIOBATH
MIOCTPOEHHBIE MOJIEIIN

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITHH.

Hcnoab30BaTh npu pelieHUN 3a1a4
Ha IOCTPOCHUE CEYECHU U TTOHSTHE
MapAJIICTIbHOCTH, TPU3HAKHU

Y CBOMCTBA MapaijIeIbHBIX TIPSMBIX
Ha [JIOCKOCTH
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[leprieHIuKYIIPHOCTD NPSIMBIX
U IUIOCKOCTEN

12

[leprieHIUKYISAPHOCTH NPSIMOMN

Y TUIOCKOCTH: NIEPIEHANKYIIIPHbBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJijIeNbHbIC U IEPIEHANKYIISIPHBIE
K IUNIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTH MPSAMOU

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

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

O0BbACHATDH, KAKOW yIroJI Ha3bIBACTCS
YTJIOM MEK]y TIEPECEKAIOIINMUCS
MPSMBIMU, CKPEITUBAIOIITUMUCS
MPSIMBIMU B TIPOCTPAHCTRE.

JlaBaTh onpeaeseHue
MEPICHIUKYIISIPHBIX TTPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJIIPHON

K IJIOCKOCTH.

Haxoautsb yribl MEXIY
CKPEIUBAIOIIUMHUCS TIPSIMBIMU B KyOe
U NIUPaMHUJIE.

IIpuBoauTH PUMEPHbI U3 PEATTLHOU
KU3HU U OKpYXKaroIIel 00CTaHOBKH,
WJUTIOCTPUPYIOLINE
MEePIECHIUKYISIPHOCTD MPSMBIX

B IPOCTPAHCTBE

Y IEPHEHIUKYISIPHOCTD MIPSIMON

K IJIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MEePIEeHIUKYJISPHOCTA MPSIMOU

U TJIOCKOCTH, TPUMEHSATH €TI0 Ha
MPaKTUKE: OOBSICHATD
MIePIICHIUKYJIIPHOCTh pedpa Kyda

Y JUArOHAJIA €Tr0 IPaHu, KOTopas ero
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HE COJICPKUT, HAXOJAUTH JIJINHY
JMaroHainy Kyoa. BeIYUCIsITh BBICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETHIPEXYTOJIbHOMN
nupamMu/ 1o JJIMHaM peoep.

Pemarsp 3a1aun Ha BEIYUCIICHUS,
CBSI3aHHBIE C MIEPIIEHIUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
MJIAHUMETPUUECKUX (aKTOB

1 METOJIOB.

OOBbACHATD, YTO HA3LIBAIOT
MEPIEHAUKYISIPOM Y HAKIIOHHOMN

Y3 TOYKH K IJTIOCKOCTH; IPOEKIUEN
HAKJIOHHOH Ha ITOCKOCTh. OOBICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TIIOCKOCTH; MEXKITY
MapajyIeIbHBIMU TUIOCKOCTIAMU; MEXITY
IIPSAMOM U NTapaJLJICIIbHOU er
IJIOCKOCTBEO; MEXKIY
CKPEIIMBAIOIUMUCS TPSIMBIMH.
Haxoauthb 3TH pacCcTOsIHUA B IPOCTHIX
ciIydasix B Ky0Oe, mupamuje, mpusme.
MoaeaupoBaThb pealIbHbIE CUTYyalluH
Ha SI3bIKE TEOMETPHUH, UCCIIEIOBATH
MMOCTPOCHHBIE MOJEIN

C HCIOJIb30BAHHEM T€OMETPUUECKUX
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TTOHSITHH.

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

TPEYTOJIbHUKOB

YTuIbl MEXAY IIPSMBIMU U 10 VYTIu1bl B IPOCTPAHCTBE: YOI MEXAY AKTYyaJu3upoBaTh (HaKThl U METO/IbI
IIJIOCKOCTAMU IIPSIMOM U IUIOCKOCTBIO; IBYIPaHHBIN IJIJAHUMETPUH, PEIICBAHTHBIE TEME,

yTOJ1, INHENHBIN YTOJ IBYTPAHHOIO [IPOBOJUTH AHAJIOTUU.

yTiIa. JlaBaThb onpenejieHue yriia Mexy

[leprieHIMKYISAPHOCTH TUIOCKOCTEN: IIPSAIMOY U INIOCKOCTBHIO,

IIPU3HAK NEPIEHIUKYIIIPHOCTU ABYX (bopMyIupOBaTh TEOPEMY O TPEX

mIockocTer. Teopema o Tpéx MEePIEHANKYIIApaX U 00paTHYIO K HEH.

IIEPIIEHAUKYJIApax Haxoaurh yron Mexay npsmon

Y TUIOCKOCTBIO B MHOTOIPAHHUKE,
PacCTOSTHUE OT TOYKH A0 MPSIMOU

HAa IJIOCKOCTH, UCIIOJb3Ys TEOPEMY

0 TpE€X nepneHaukKysapax. [Iposoaurts
Ha YEPTEXKE NEPHEHAUKYIAP: U3 TOUKH
Ha NPSIMYI0; U3 TOYKH Ha MJIOCKOCTb.
JaBaThb onpenesieHre 1ByrpaHHOTO
yrJia u ero 3JieMeHTOB. OOBSICHSITh
PABEHCTBO BCEX JIMHEWHBIX YTJIOB
JBYTPAHHOI'O yTJIa.

Haxoaurb Ha yepTexe ABYIpAHHBIN
yroJI Ipy pedpe mUpaMubl, IPU3MBI,
napajuieienunesaa.
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/laBaTh onpeaesieHHe yria Mex1y
MIJIOCKOCTSAMM.

JaBaTh onpeneneHue

1 GpopMyIMpPOBATH NPU3HAK
B3aMMHO MEPIECHANKYISIPHBIX
TJTOCKOCTEM.

HaxoauTsh yriibl MEX1y IMII0OCKOCTAMU
B KyO€ M UpaMHuIe.

Hcnoab30BaTh npu pelieHUN 3a1a4u
OCHOBHBIE TEOPEMBI U METO/IbI
MJIAHUMETPUH.

MoaeaupoBarhb peallbHbIE CUTyallN
Ha S3bIKE€ TEOMETPUH, HCCIEA0BATH
MOCTPOCHHBIE MOJICIIN

C UCTIOJIb30BAHUEM I€OMETPUUYECKUX
TTOHSITHH.

Hcnonb30BaTh npu perieHuu 3a1a4u
Ha MMOCTPOEHUE CEYEHU
COOTHOIIEHHUS B TPSIMOYTOJIbHOM
TPEYTOJbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE JIEMEHTHI MHOI'OTPAaHHUKA,
BBIITYKJIbIE U HEBBIYKJIbIE
MHOT'OTPaHHUKH; Pa3BEPTKA
MHOT'OTPaHHHKA.

[Ipu3ma: N-yronpHas npu3Ma; rpaHu

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

/laBaThb onpeaejieHne
napasuiesienune;sia, pacmo3HaBaTh €ro
BUJIbI U U3y4aTh CBOWCTBA.
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Y OCHOBAHMSI IPU3MBL; IIPsIMast

Y HaKJIOHHAsI TPU3MBIL; OOKOBast

Y TIOJIHASI IOBEPXHOCTD MPU3MBI.
[Tapannenenunen, MpAMOYTOJIbHBIN
HapaJJIeJIeIUIIE] U €ro CBOMCTBA.
[Mupamuga: N-yronbHas MUpaMua,
I'PaHU U OCHOBaHUE MUPAMM/IBI;
OOKOBas U MOJHAs TOBEPXHOCTh
nUpamMuabl; IpaBUIIbHAS U yCEUEHHAsS
nupamuzaa.

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

U IPABUJIBHBINA TETpa’p; KyO.
[IpeacraBneHue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3p, AOJAEKAIP
U MKOCa’p.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTENBHO TOUKH,
OPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUpamMuaax,
napaJIeNenuIe1ax, IPABUIbHBIX
MHOTOI'PAaHHHKAX.

JlaBaThb onpeeieHuE MTUPaMUIbI,
pacno3HaBaTh BUIbl HUPAMHUI,
(hopmysupoBaTh CBOICTBa pEdED,
I'PAHEN U BBICOTHI PABUIIBHOU
MMAPAMUIBI.

Haxoauthb riomanhb MoJIHOM

1 OOKOBOM OBEPXHOCTH MHUPAMHU/IBI.

JlaBaTh onpeaejieHue yCeUEHHON
NMpaMUbl, Ha3bIBATh €€ 3JIEMEHTHI.
DopMyTHPOBATH TEOPEMY

0 IIouIaau OOKOBOM MOBEPXHOCTH
MIPaBUJIbHOU YCEUEHHOM TUPAMUIBL.
PemaTp 33a1a4u Ha BEIYKCIICHUE,
CBSI3aHHBIE C MUPaAMUIAMHU, a TAKXKE
3a7]a4M Ha MMOCTPOCHUE CEUEHHUI.
/laBaThb onpeae/ieHue IPU3MBIL,
Pacno3HaBaTh BU/bI IPU3M,
U300paxKaTh IPU3MbI Ha YEPTEKE.
Haxoauthb miiomaas moJIHON WIIN
OOKOBOI MOBEPXHOCTU TIPU3MBI.
H3y4yars cooTHOLIEHUS Diliiepa
JUIs uncina pédep, TpaHeid U BEpIIvH
MHOTOI'PaHHHKA.

N3yuyaTh BUABI TPABUIBHBIX
MHOT'OI'PAaHHHMKOB, UX Ha3BaHUs

Y KOJIMYECTBO IPAHEH.
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Brluncnenue 3;1eMeHTOB
MHOT'OI'PaHHUKOB: péOpa, JuaroHaiu,
yribl. [Inongaae 60k0BOM NOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IPY3MBI, TUIOIIAb OCHOBAHUH, TEOPEMA
0 OOKOBOM MOBEPXHOCTH IMPSIMOI
npusmel. [Inomans 60xkoBoM
IIOBEPXHOCTHU U NTOBEPXHOCTH
MIPAaBUJILHOM MUPAMUJIBL, TEOpEMA

0 IJIOIIA 1 OOKOBOM MOBEPXHOCTH
yCEYEHHOM MUPAMUIBI

HN3yuyaTrh cUuMMETPUIO
MHOTOTPaHHUKOB.

OO0BLACHATH, KaKHE TOYKH
Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTENBHO JAHHOW TOYKH, TPSIMOM
WJIY TJIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OCBIO HJIU TJIOCKOCTHEO
CUMMETPHUH (QUTYPBI.

IIpuBoauTh NpUMeEpPHI
CUMMETPUYHBIX PUTYP B apPXUTEKTYPE,
TEXHUKE, TPUPO/IE.

MoaeanpoBaTh peaibHbIE CUTyalluN
Ha S3bIKE€ TEOMETPUH, UCCIEAOBATh
MOCTPOCHHBIE MOJAEIH

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

OO6BbEMBI MHOTOTPAHHUKOB

IToustre 00 00bEME. OOBEM
UPaMHUIBI, TTPU3MBI

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

C U3MEPEHHUEM TIJIOIIAICH
MHOTOYTOJIbHUKOB. @OPMYJINPOBATH
OCHOBHBIE CBOMCTBA 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 MOJEIH

C UCII0JIb30BAaHUEM IT'€OMETPUUYECKUX
MTOHSTUHI

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuenuii

B MHOTOTPaHHHUKE.

Brruucnenue paccTosHUM: MEXIY
JIBYMsI TOYKaMH, OT TOYKH J10 IIPSIMOM,
OT TOYKH JI0 IIJIOCKOCTH; MEXIY
CKPEILHUBAOIIAMUCS IPSIMBIMHU.
Brruucnenue yrios: Mmexay
CKPEILNBAIOIIAMUCS IPSIMBIMH,
MEXKY MPSIMOM U INIOCKOCTHIO,
JIBYT'PAHHBIX YIJIOB, YIJIOB MEXIY
IJIOCKOCTAMU

CTpouTthb ceueHue MHOTOTpaHHUKA
METOJIOM CJIEIOB.

/laBaTh onpeaesieHue PacCTOSHUS
Mexay purypamu.

Haxoauts paccrosiHre MEXIY
napasuieIbHbIMU IJIOCKOCTSMH,
MEK]y ITIOCKOCTHIO U IIapaJuIeIbHON
e’ PSAMOM, MEXKILY
CKPEILHUBAIOIIUMHUCS TPSMBIMH.
CtpouThb JIMHEWHBIN yTOJ
JIBYTPAaHHOTO yTJIa HA YEPTE)KE
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MHOTI'OI'paHHUKa 1 HAXOJUTH €TI0
BCIIMYUHY.

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

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC
HaumenoBanue paznena  [KomuuectBo OcHOBHOE cofiepKaHHUe OCHOBHBIE BU/IBI IESTEIBHOCTH
(Temnl) Kypca 4acoB o0yyarommuxcs
Tena BpanieHus 12 Cdepa u map: ueHTp, paauyc, AKTYyaJau3upoBaTh (HaKThl © METO/IbI

JMaMeTp; TUIOMIA/Ib OBEPXHOCTU
cdepsl. B3anmHoe pacnonoxxenue
chepbl U IIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; miomaas chepsl.

N3o06paxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IUIAHUMETPHH, PEIIEBAHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.

JlaBaTh onpeaeneHus chepsl U mapa,
UX LIEHTpA, paauyca, TnaMeTpa.
Omnpeneasitb chepy kak purypy
BpalICHUS OKPYKHOCTH.
HccaenoBaths B3auMHOE
pacnosoxeHue chepsl ¥ MIOCKOCTH,
JIBYX c(ep, HITIOCTPHUPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM MIOCKOCTH K cdepe,
CBOWCTBO M ITPU3HAK 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,
oOpa3ymolas U 0Cb; IJIOLAAb
OOKOBOM M TIOJIHOM MOBEPXHOCTH.
N306paxeHne HuIMHIpa

Ha ITJIOCKOCTH. PaBBépTKa mUuJInHApA.

Ceuenust nunuHApPa (MIOCKOCTBIO,
napajuieIbHOW WIIH
MEPIICHIUKYJISIPHOU OCH ITUIUHIPA)

OOBbACHATD, YTO HA3LIBAIOT
HWIMHAPOM, Ha3bIBATh €T0 SJIECMEHTHI.
N3yyarb, 00bICHATDH, KAK ITOJIYYUTH
HUAJIMHIP TYyTEM BpalCHUS
MPSIMOYTOJIbHHKA.

BbIBoaAMTH, MCNIOJIB30BATH (DOPMYIIBI
JUTS] BBIYMCIICHUS TUIOMA OOKOBOM
MMOBEPXHOCTH LWJIMHAPA.

N3yuarh, pacno3HaBaTh pa3BepTKY
1005810503 01\ 1

N300pakaTh HWIMHAP U €r0 CEUCHUS
IJIOCKOCTBIO, ITPOXOIAIIEH Yepes ero
OCb, MMAPAIUICIIBHON WU
MEPIIEHINKYJIAPHON OCH.

HaxoauTh miomany 3TUX CEeYCHUM.
MoaeaupoBarhb pealibHbIE CUTyalluN
Ha A3bIKE TEOMETPUU, HCCIAEA0BATH
MMOCTPOCHHBIE MOJEITN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
MTOHSATHMN

Konunueckas noBepxHOCTb,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEpIIINHA
KOHHUYECKOU MTOBEPXHOCTH.
Konyc: ocHOBanue u BepimHa,
oOpasyrolas 1 och; IIOHIAb

OO0BbsACHATH, KAKOE TEJIO HA3BIBAOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0
AIIEMEHTBHI.

N3yuaTh, 00bICHATH, KaK MMOJTYIUTh
KOHYC IMMYTEM BpalleHuUs
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
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OOKOBOM U MOJHOM MOBEPXHOCTH.
Y ceu€HHbBIN KOHYC: 00pasyromye
Y BBICOTA; OCHOBAHMS U OOKOBasI

MIOBEPXHOCTb.

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

Pa3BépTka KoHyca.

CeueHnus koHyca (TNIOCKOCTBIO,
napajuieIbHOM OCHOBAHUIO,

Y TJTOCKOCTBIO, MPOXOIAIIEH
yepe3 BEPILINHY)

MN300pakaTh KOHYC U €r0 CEUCHUS
IJIOCKOCTBIO, IPOXOSAILEN Yepes OCh,
Y IUIOCKOCTBIO, NIEPIICHAUKYJIIIPHOU
K OCH.

HN3yuyarp, pacno3HaBaThb pa3BEPTKY
KOHYCa.

BbIBoaAMTH, MCNIOJIB30BATH (DOPMYIIBI
JUTSl BBIYMCITICHUS TUI0MA OOKOBOM
MMOBEPXHOCTH KOHYCA.

HaxoauThb 1miomia iy cedyeHu,
MPOXOSIIMX YEPE3 BEPIIMHY KOHYCa
WJIY TIEPIEHIUKYIISIPHBIX €T0 OCH.
OO0BACHATDH, KAKOE TEJIO HA3bIBACTCS
YCEUEHHBIM KOHYCOM.

HN3y4yarhb, 00BbICHATD, KaK €r0
MOJIYYUTh ITyTEM BpaILICHUS
MPSAMOYTOJIBHOW TPAICLHH.
BbiBOAUTH, NPpUMEHATH POpMYITY
JUTS] BBIYUCIICHUS TUTOIIA I OOKOBOM
MMOBEPXHOCTH YCEUEHHOTO KOHYCa

KomOuHanus Ten BpaiieHus

1 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.

Pemates crepeoMmeTpudeckue 3aaauu,
CBSI3aHHBIE C TE€JIAMH BPAILICHUS,
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
IJIaHUMETpUYeCKre (DaKThl M1 METOIbI
3a7a491 Ha BBHIYMCIICHHUE

U I0Ka3aTeILCTBO.

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

C HUCITOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSTUMN

OO0BEMBI TEN

[Tonsitue 06 06BEMe. OCHOBHBIE
CBOMCTBA OOBEMOB TEJ.

O06BEM nMIIMHIpa, KOHYCA.
O0bEM 1mapa u mIomaas chepsl

AKTYaJu3upoBaTh (HaKThl 1 METOJIbI
MJIAHUMETPUH, PEJIEBAaHTHBIE TEME,
MPOBOJIUTH aHAJIOTHUHU.

BbIBoAMTH, MCNIOJIB30BATH (DOPMYIIBI
00BEMOB: TIPU3MBI, IMJIUH]IPA,
IIAPAMUJIBI, KOHYCA; YCEUEHHOU
IIAPAMUJBI U YCEUYEHHOTO KOHYCA.
Pemarb crepeomeTpruyueckue 3agauu,
CBSI3aHHBIE C BEIYHUCICHUEM 00BEMOB.
D®opMyTHPOBATH ONIPEACICHUE
[IIaPOBOTO CETMEHTA, IIIapOBOTO CJIOS,
IapOBOr0 CEKTOPA.
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I[pumeHsTh HOpMYIIBI
JUIs1 HAXOXKACHUSI 00bEMOB IIIAPOBOTO
CErMEHTa, I1apOBOro CEKTopa

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

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

U TUIOIIAAbI0 CEPHI.

MoaenupoBarh peanbHbIE CUTYAlUH
Ha 3bIKE€ TEOMETPUH, UCCIEAOBATh
MOCTPOCHHBIE MOJICIIU

C HCTOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSITHH.

AKTYaJau3upoBaThb (HaKThl U METOJIbI
MJITAHUMETPUH, PEJIEBAaHTHBIE TEME,
MPOBOAUTH aHAJIOTHH.

Pemarb cTtepeomeTpuyecKue 3a/auu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00BEMOB
Y TIOBEPXHOCTEH MOIOOHBIX TEI

B IIPOCTPAHCTRBE.

MoaeaupoBarhb pealIbHbIE CUTYalluH
Ha A3bIKE€ TEOMETPUU, UCCIEA0BATh
MOCTPOCHHBIE MOJIECININ

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSATHMN

BekTopbl 1 KOOPAMHATHI
B IIPOCTPAHCTBE

10

BexkTop Ha miiockocTu
U B npocTpancTse. CloxeHue
Y BBIYUTAHUE BEKTOPOB. Y MHOKEHUE

AKTYaJau3upoOBaTh (PakThl U METObI
MJIAaHUMETPUH, PEIIEeBAaHTHBIE TEME,
MPOBOJAUTH aHAJIOTHH.
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BEKTOpa Ha yucio. PaznoxxeHue
BEKTOpPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napauIeenunea.

Pemenue 3a1a4, CBSI3aHHBIX

C IPUMEHEHUEM MPABUII ICUCTBUM

C BEKTOpPaMH.

[IpsimoyronbHast cuctema KOOpAUHAT
B IpocTpancTBe. KoopauHaThl
BekTOpa. [[pocrenmme 3anaun

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

OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
NapajiyIeIeUIe1a IPU CI0KEHUN
BEKTOPOB.

CriaabiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA ITUX
omnepanui.

JaBaTh onpenesieHue NpsIMOyTrOJIbHOM
CHUCTEMBI KOOPAUHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAUHATEI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHLIOB.
BoeiBOAUTH, HCIIOIB30BATH (POPMY.TY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKITY
TOYKaMH.

Boipakarh cKansipHOE TPOU3BEICHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIUUCIISITH YTOJI MEXIY IBYMS
BEKTOPaMH, ABYMsI IIPSIMBIMH.
HaxoauThb yron mexnay npsMou

Y TTIOCKOCTBIO, YTOJI MEXKIY ABYMS
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbiBOAUTE, HCII0JIB30BATH (hopmyTy
PacCTOSIHUS OT TOYKU A0 IUIOCKOCTH
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[ToBTOpEHME, 0000IIEHNE 7 OcHoBHble QUrypsl, haktel, TeopeMbl | Pemarth npocTeiiiue 3agaun
U cUCTeMaTH3allusl 3HaHUN Kypca IUNIAaHUMETPpUU. 3a1a4u Ha HAXOXKJECHUE JJIMH U yTJIOB
IUTAaHUMETPUU U METOJIbI UX B F€OMETPUYECKUX (pUrypax,
penieHus. npuMeHsTh Teopemy [ludaropa,
OcHoBHbIE GUTYPBI, PAKThI, TEOPEMBI | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca crepeoMeTpun. 3atauu HaxoauTsb muioma s MHOTOYTOJIbHUKA,
CTEPEOMETPUU U METOJIbI UX PEILIEHUsI | Kpyra.
Pacno3naBath 1o00HbIe HUTYDHI,
HaXOJUTh OTHOLUEHUS JUIHH
Y IUJIOLIAJIEH.
Hcnonb30BaTh IpHU peLICHUN
CTEpPEOMETPUYECKUX 3a]1a4 (haKThI
¥ METOIbI 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 SIBISIETCS
NPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOro YpOBHS
OCHOBHOT0 00111ero o0pazoBanus. YueOHbI Kypc MNpeAaHazHayeH s (popMupoBaHUS
y 00y4arouuxcsi CTaTUCTUYECKON KYJIbTYPbl U TIOHUMAHUS POJIM TEOPUU BEPOSTHOCTEHN
KaK MaTeMaTH4YeCKOr0 MHCTPYMEHTA JI MU3YyUEHUs CIy4alHBIX COOBITHI, BEIHYUH H
npoueccoB. [lpm wu3ydeHum yueOHOro Kypca o0OOramarwTcs MOpeaCTaBICHUs
oOyJaroluxcs 0 METoJax UCCIEA0BaHN U3MEHUMBOTO MUPA, Pa3BUBAETCSI TOHUMaHUE
3HaYUMOCTU U OOIIHOCTH MaTe€MaTHYECKMX METOJIOB IMO3HAHHUS KaK HEOTHEMIIEMOI
YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUS.

Conepxanue yueOHOro Kypca HaIlpaBji€HO Ha 3aKpEIUICHUE 3HAHWUW, TTOJTYYEHHBIX
IpU U3YYEHHH Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U Ha pPa3BUTUE
MPEICTABICHUM O CIy4alHBIX BEJIMYMHAX M B3aUMOCBS3IX MEXIY HUMH HAa BaKHBIX
npUMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl M3 OKpY’Karolero mupa. B pesynbrate
y oOydarmoumuxcs JOJDKHO — c(OpMUpOBAThCS  MPENCTaBIeHUE O  Haubosee
yIOTPEOUTENBHBIX U OOIMIMX MATEeMaTHYECKUX MOJIEISIX, UCTIOIb3yEeMbIX I OTIMCAHUS
AHTPOIIOMETPUUECKUX U AeMOrpaduuecKiX BEJIMYUH, TOTPEUTHOCTEHN B pa3IMyHOro poja
U3MEPEHUSX, JJIMTENbHOCTH  O0€30TKa3HOW  pabOoThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTePUCTUK MAaCCOBBIX SIBIEHUH U MPOLIECCOB B OOIIECTRE.

B cooTBeTcTBHM ¢ yKa3aHHBIMH LEJISIMH B CTPYKType Y4YeOHOTO Kypca
«BepoaTHOCTh M CTaTUCTUKA» AJIA YPOBHS CpeliHero oOuero ooOpazoBanus Ha 0a30BOM
YPOBHE BBIJICJICHBI CIEIYIOIINE OCHOBHBIE coOJeprKaTesbHble JUHMM: «CiydaiiHble
COOBITHS U BEPOATHOCTUY, «CiTydaiiHble BETUYHHBI U 3aKOH OOJIBILIUX YHUCEI.

Baxnyio dyactb y4eOHOro Kypca 3aHMMAaeT H3YYEHHE T€OMETPUYECKOTO U
OMHOMHUAJIBHOTO pACIpEAENeHU M 3HAKOMCTBO C UX HENPEPHIBHBIMHU aHAJOraMu —
MOKa3aTeIbHBIM 1 HOPMAIIBHBIM PaCIpeICICHUSMH.

Conepxxanue nuHun «CiayyaliHble COOBITHSI M BEPOSTHOCTH» CIYKUT OCHOBOM
Uit (OpMUPOBAaHMS TPEACTABICHUM O paclpeleseHUH BEepOSTHOCTEH MexIy
3HAUCHUSAMH CIy4yalHBIX BEJIIMYWH, a TakKe 3Ta JIMHHUS HeoOxonauma Kak 0asa
JUISL M3YYEHHs 3aKOHa OONbIIMX 4KceNl — (yHIaMEHTAJIbHOTO 3aKOHA, JCHCTBYIOLIETO
B MpUpPOJIe U OOIIECTBE U UMEIOUIEro MareMaruyeckyro (opmanuzanmio. CaM 3aKoH
OONBIIMX YMCENl TMpeajaraercs B O3HAKOMUTEIBHOM (opmMe ¢ MUHUMAIbHBIM
UCIOJIb30BaHUEM MAaTEeMAaTHUYECKOTO (popMaIn3ma.

Tembl, cBsi3aHHBIE C HEMPEPHIBHBIMU CIyYaWHBIMU BEITUYMHAMH, AKIEHTUPYIOT
BHHUMaHUE O0y4aroUMXcs Ha OMHUCAHUU U U3YyYEHUU CIyYalHBIX SBJICHHUHI C MOMOUIBIO
HeMpepbIBHbIX (QYHKIUMHA. OCHOBHOE BHHUMAaHME YIEISIETCS MOKAa3aTeIbHOMY U
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HOPMAJIbHOMY pacHpeleCHUsIM, TPU OTOM MPEANOJaraeTcsi O03HAKOMHUTEILHOE
U3yUYCHUE MaTepralia 0e3 J0Ka3aTeIbCTB MIPUMEHSIECMBIX (DAKTOB.

OOmiee 4YHCIIO dYacoB, PEKOMEHIOBAHHBIX I HW3YYCHHUS Yyd4eOHOTO Kypca
«BeposTHOCTh M craTtucTHKa» — 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Hemenmo),
B 11 xnacce — 34 gaca (1 vac B HeZieIi0).

COJEPKXAHUE OBYUYEHUA

10 KJIACC

[IpeacraBieHre JaHHBIX C MOMONIbIO Tabmuir W nuarpamm.  CpenHee
apu(pMeTHYecKoe, MeIMana, HauOoJIbIlIee U HAMMEHbIIIee 3HAUCHUSI, pa3Max, JUCTICPCUS
U CTaHAApTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydyaliHble SKCHEPUMEHTHl (OMBITHI) W CIydalHbIE COOBITHUSA. DJIEMEHTapHbIC
coObITHst  (Ucxonbl). BeposTHOCTH ciiydaiiHOro coObITHA. bBIWM30CTh 4YaCTOTHI U
BEPOSATHOCTU COOBITHI. CiydailHble ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTapPHBIMHU
coObITUSIMU. BeposITHOCTH COOBITHI B OMBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepauun HajJ COOBITUSIMU: TEpeceuYeHue, OObEIUHEHUE, MPOTUBOIMOJIOKHbIE
coObITHs. Jluarpammel Ditnepa. @opMyiia CIOKEHHS] BEPOITHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBO  CiydailHOTO
skcriepumenTa. @opmyiia MojaHo# BeposiTHOCTU. HezaBucuMblie COOBITHS.

KomOunaropHoe mnpaBuno ymHoxkeHUs. llepectanoBku u (daktopuan. Yucno
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapubiii cinyuyaliHbIl OMBIT (MCIIBITAaHUE), YCIeX U Heyaada. HesaBucumbie
ucnbiTanusd. Ceprsi HE3aBUCUMbBIX UCTIBITAHUN 10 TIEpBOTO ycnexa. Cepusi He3aBUCUMBIX
ucnblTaHud bepHysu.

CnyuaitHas BennuuHa. Pactipenenenue BeposTHOCTeN. JlnarpaMmma pacrpeaeieHusl.
[Tpumepsl pacnipesienieHtii, B TOM YUCIIe, FEOMETPUUECKOE U ONHOMHUAIBHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIYYAUMHBIX BEIWYMH: MATEMATUYECKOE OXKHUAHUE,
JIUCIIEpCHsT M CTaHOAPTHOE OTKJIOHEHWe. IIpuMepbl NpUMEHEHMs MaTeMaTU4ECKOIo
OXXHMJAHHs, B TOM YHCJIE B 33Ja4ax M3 IOBCEAHEBHOM XU3HU. Marematndeckoe
OKuJaHWe OWHAPHOW CIIy4ailHOM BeNWYMHBI. MaTeMaTHuecKoe OXHIaHUE CYMMBI
CIIy4yalHBIX BEJIMYMH. MaremaThyecKoe OXKHIAaHWE U AUCIEPCUs I'€OMETPUYECKOro U
OMHOMUAJIBHOTO pacIpe/IeICHUN.

3akoH OOJBIIMX YUCET W €Tr0 POJb B HayKe, IpUpoje u obmecTBe. BoiOOpouHbIit
METO/]I UCCIIeIOBaHUM.

[Ipumepsl  HENpephIBHBIX  CIIydyalHbIX Beau4yuH. [loHsATHE O IUIOTHOCTH
pacnpeneneHus. 3agaud, NPUBOIAIIME K HOPMaJIbHOMY pacrpeaeineHuro. [lonsTue
O HOPMAJIbHOM PacCIpEeaEICHUN.
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INPEAMETHBIE PE3YJIBTATBI

K koniy o6ydenus B 10 kiacce o0ydaronuics MojJyqduT CICAYIOMIKNE MPeIMETHBIC
pe3yabTaThl:

YUTATh U CTPOUTH TAOJHUIIEI U JUATPAMMBI;

OTIEpUPOBATh TOHATHSAMHU: CpelHee apupMeTHIeCKOoe, MeIuaHa, HauOoJIbIIee,
HaMMeEHbIIIee 3HaUYeHUE, pa3Max MacCUBa YUCIIOBBIX JJAHHBIX;

OMEepUPOBATh MOHATUSAMHU: CITyYalHBINA SKCIIEPUMEHT (OMBIT) U CIIydyailHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (BJIEMEHTAapHBIA HCXOJ]) CIYy4alHOrOo ONbITa, HAaXOJUTh
BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXXHBIMH CITy9aHBIMUA COOBITHUSMHU, HAXOIUTh U
CpPaBHUBATh BEPOSITHOCTH COOBITUI B U3yUYEHHBIX CITyYalHBIX SKCTIEPUMEHTAX;

HaXOJuTh U (HOPMYIUPOBATh COOBITHA: TEPECCUCHHE U OOBEIMHEHHE JTaHHBIX
COObITHI, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY  COOBITHIO,  IOJb30BAaThCS
auarpaMMmamu Jusepa u GopMyIioi ClIoKeHHUsT BEpOSITHOCTEN TP PELICHUH 33/1a4;

OTepUPOBATh TMOHSATUSMU: YCIOBHAS BEPOATHOCTh, HE3aBUCHUMBIE COOBITHS,
HAXOJIUTh BEPOSTHOCTH C TMIOMOINBIO TpaBWa YMHOXEHHUS, C TOMOIIbIO JIepeBa
CIIy4alHOTO OIBITA;

NPUMEHATh KOMOWHATOPHOE TIPaBMJIO YMHOXKEHUS TIPH PEIICHHH 33]1ad;

OIepUpPOBATh MOHATUSMU: UCIIBITAHUE, HE3AaBUCUMbIC UCIIBITAHUS, CEPUs
WCITBITAHWM, YCIIeX U HeyJa4a, HaXOAUTh BEPOSITHOCTH COOBITHIA B CEPUU HE3aBUCHMBIX
UCITBITAaHUH JI0 TIEPBOTO YyCIIeXa, HAXOAUTh BEPOSITHOCTA COOBITHI B CEpUU MCTIBITAHUN
bepnyinu;

OTIepUPOBATh TMOHATUAMU: CIy4dalHas BEJIMYMHA, PACIIPEICIICHUE BEPOSATHOCTEH,
JTuarpaMMa pacrpeneieHusl.

K xoniry oOyuenus B 11 kiacce 00y4aroniuiicss MOJIYIHUT CISTYIOIINE MPEIMETHBIC
pE3yIbTaTHI:

CpaBHUBATh BEPOATHOCTU 3HAYEHUM CIIyYalHOMN BEJIMUYUHBI 110 PACIIPEACIICHUIO WU
C IOMOUIBIO JUarpaMm;

ONEPUPOBATh MOHATUEM MATEMATHUUYECKOTO OKUJIaHMsI, IPUBOJUTHh MPUMEPHI, KAK
MPUMEHSIETCSI MaTeMaTU4YeCKOE  OXHMJIAHUE  CIIy4yalHOM  BEJIMYMHBI  HAXOJUTh
MaTeMaTUYECKOE OKUIAHUE 110 JAHHOMY PaclpeeIeHUIO;

UMETh TMpPEJCTaBICHUE O 3aKOHE OOJIBIIIUX YHCET,;

UMETh MPEJICTABICHUE O HOPMAIBLHOM PacipeieiCHUN.
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10 KJIACC
Hanmenosanue pazgena  |KommuecTtso OcHOBHOE cofiepKaHne OcHOBHBIE BU/IBI J€ATEIBHOCTH
(TembI) Kypca 4acoB 00yJaronuxcs
[IpencraBieHne JaHHBIX 4 IIpeacraBienye JaHHBIX C IOMOIIBIO N3Baexats nHpOpManuio 13 TabnuIl
Y OIMCaTEeIbHAas CTATUCTUKA Tabnui u quarpamm. Cpennee U AxarpaMM, HCHOJIb30BaTh TAOJIHIIbI
apupMeTnyecKoe, MeIaHa, Y IMarpamMmMBbl JUIs IPEICTABICHUS
HauOoJbllIee U HAUMEHbLIEe CTaTUCTUYECKUX TaHHBIX.
3HA4YEHUS, pa3Max, TUCIEPCHs, Haxoaurtsb onrcarenbHble
CTaHJAapPTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKY JTaHHBIX.
HaObOpoOB BbiaBUraTh, KpUTHKOBATH TMIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHYMBOCTH
u onpenenstomux e€ pakropax
Ciry4ailHbIE OIBITHI 3 Cry4daiiHble SKCTIEPUMEHTHI (OTIBITHI) BoiaeasiTb Ha mpuUMepax ciry4anHbIe

U CIy4alHbIC COOBITHS,
OTIBITHI C PABHOBO3MOYKHBIMH
AJIEMEHTAPHBIMU UCXOdaMU

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

C PaBHOBO3MO>KHBIMU
AJIeMEHTapHBIMU COOBITUSIMU.
[IpakTuueckas padora

COOBITHS B OMTMCAHHOM CITy4aiiHOM
OIIBITE.

D®opMyJIHPOBATH YCIIOBHS POBEICHUS
CJIy4allHOTO OIIBITA.

HaxoauThb BeposSITHOCTH COOBITUIA

B OIBITaX C PABHOBO3MOKHBIMHU
HCXOJaMHU.

MoaenupoBaTh OIBITHI

C pPaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
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HCXOJIaMH B XOJI€ MPAKTUIECKON
paboTHI

Omnepanuu Hasx COOBITUAMH,
CJI0’KEHUE BEPOSITHOCTEN

Onepauuu HaJ COOBITUAMU:
nepecedyeHue, 00beTMHEHUE COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHSI.
Jnarpammel Dunepa. @opmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoan3oBath quarpaMMsl Jisepa

U CJIOBECHOE OIMCAaHUE COOBITUI

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

Y cIIOBHAsI BEPOSITHOCTS,
JIEPEBO CIYYAUHOTO OIIbITA,
dbopmyra mogHOM
BEPOSITHOCTH

1 HE3aBUCHUMOCTH COOBITUI

Y coBHAsI 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
ymMHOXkeHus. [lepectaHoBku

u ¢akropuan. Yucio couetaHui.
Tpeyronsauk [Tackansa. @opmyna
o6unoma HeroTona

Hcnmoab30BaTh NPaBUIIO YMHOKEHUS
JUTSL TIEPEUUCIICHUSI COOBITUI

B CJIy4allHOM OIIBITE.

IMoab3oBaThLest hopmyoit

Y TpeyrojabHUKoM Ilackans

JUISL OTIPENIEIICHUS] YACIIa COYETaHU M

Cepuu nociea0BaTeIbHBIX
HCIIbITAHUI

bunapHbIil CitydaliHBINA OIIBIT
(ucnpITaHuE), ycrex U Heyava.
He3saBucumele ucnsitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUM 10 IEPBOTO

Pa30uBaTh CI0XXHBIE SKCIIEPUMEHTHI
Ha OT/EJIbHbIE UCTIBITAHUS.
OcBanBaTh NOHSITHS . UCIIBITAHUE,
cepusi HE3aBUCUMBIX HCTIBITAHUH.
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ycnexa. Cepust HE3aBUCUMBIX
YCTIbITaHuN bepHyIun.
[IpakTuueckas pabora

C HCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

IIpuBoauTh NpUMepbI cepuit
HE3aBUCUMBIX UCIIBITAHUMN.
Pemartsb 3agaum Ha OMCK
BEPOATHOCTEH COOBITHIA B CEpUU
MCIIBITAHUI JIO TIEPBOr0 ycrexa

Y B CEpUSX UCIIBITAHUN bepHyIu.
N3yuaTth B X0/1€ NPAKTHYECKOM
PadoOTHI C UCIIOIH30BAHUEM
AJIEKTPOHHBIX TA0JIUIl BEPOSITHOCTU
COOBITHH B CEpUSIX HE3aBUCHUMBIX
VCTIBITAaHUU

CiyyaiiHbl€ BEJTUYMHBI
U pacnpeneneHus

CnyyaiiHas BETMYMHA.
Pacnpenenenne BeposiITHOCTEN.
HNuarpamma pacnpenenenus. Cymma

" IIPOU3BCACHUC Cﬂy‘{aﬁHbIX BCJINYHH.

[Ipumepsl pactipeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHAJILHOE

OcBauBaTh NOHATHA: CIIyqaitHas
BEJIMUMHA, pacipeiesicHue, TadauIa
pacnpeneneHus, JuarpaMmma
pacnpeneseHusl.

IIpuBoauTh NpUMeEpHI
pacnpeenieHnid, B TOM YHCIIE
r€OMETPUYECKOT0 U OMHOMHUATIBLHOTO.
CpaBHHMBATB pacnpeieieHus
CIIy4alHbIX BEJIUYNH

HaxoanThb 3HaAYCHUS CyMMBI

H IIPOU3BCACHUA CJ'Iy‘-IElfIHBIX BCJIMYHH.

CTpouTth U pacno3HaBaTh
reOMETPUYECKOe U OMHOMHUAIILHOE
pacnpeneneHue

61



denepanbHas padbodast mporpamma | Maremartuka. 10—11 kiaccer (60a30BbIi YpOBEHB)

[loBTOpEeHMe, 00001IEH E, 3) OnucarenpHas CTaTUCTHKA. IHoBTOPATH N3yUEeHHOE
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 IESITEIBHOCTH
(Temnl) Kypca 4acoB 00yJaronuxcst
MaremaTuyeckoe 0XXKUIaHue 4 [Ipumepbl TpUMEHEHUS OcBauBaTh NOHATUE MATEMATUYECKOTO

CIy4allHOW BEJIWYMHBI

MaTE€MaTUYECKOTO OKUJAHUS
(cTpaxoBaHue, 10TEPES).
MaTteMaTuyeckoe 0KuJaHue CyMMBbI
CIIyYalHbIX BEJINYMUH.
MaremMaTnyeckoe 0KH1aHne
r€OMETPUYECKOr0 U OMHOMHAIHLHOTO
pacnpeneneHun

OKUJIaHUS.
IIpuBoauTh 1 00CyKAATH IPUMEPHI
MPUMEHEHUSI MATEMAaTUYECKOTO
oXXuaaHus. Beraucnars
MaTEeMaTHYECKOEe 0’KHJIaHNUE.
Hcnoab3oBarh NoHATHE
MaTEeMaTUYECKOr0 0KUIAHUS U €TO
CBOWCTBA IPH PEIICHUHU 3a/1a4.
HaxoaunTsp 1o u3BecTHBIM QopMysiam
MaTEMaTUYECKOE 0’KUJIaHUE CYyMMBI
CIIyYalHBIX BEJIMYMH.

HaxoaunTsb 1o uzBecTHbIM (hopmynam
MaTEeMaTUYECKHUE OKUJIaHUS 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 DJIEKTPOHHBIX
TaOJINII

OcBauBaTh MOHATHS: TUCTIEPCHUS,
CTaHJIapTHOE OTKJIOHEHUE CIy4yailHOU
BEJIMYMHBI.

Haxoauts qucnepcuto

10 paclpeeeHUIO.

Haxoautsp 110 u3BeCTHBIM (popmyrnam
JUCIIEPCUIO TEOMETPUYECKOTO

1 OMHOMHAJIBHOTO paclpeieieHus,

B TOM YHCJI€ B XOJI€ TPAKTUIECKON
paboOTHI C UCIIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIHUI]

3aK0H OOJIBIIINX YHUCE]T

3akoH OonbIIKX yncesn. BeiOopouHsIii
METOJl UCCIIEAOBAHUMN.

[Ipaktruueckas padbota

C UCTIOJTb30BAHUEM DJICKTPOHHBIX
Ta0IHIL

3HAKOMHUTBCS C BHIOOPOYHBIM METOI0M
MCCJIEIOBAHMS COBOKYITHOCTH JaHHBIX.
M3yuaTh B X0/1€ MPAKTUUECKOU PaOOTHI
C MCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JIMIL] MPUMEHEHHUE BBIOOPOYHOTO
METO/1a UCCIENOBaHU

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 IPUMEPHI HENPEPBIBHBIX
CIIy4alHbIX BEJINYMH.
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Haxoautb BepOsSITHOCTH COOBITHIA
10 TaHHOUW (PYHKIIUM IJTIOTHOCTH, B TOM
YU CIIE PABHOMEPHOIO PacpeCICHUS

HopwmansHoe pacnipenencHue 2 3anaun, MpUBOIAIINE K HOpMAIbHOMY | OcBamBaTh MOHATHS: HOPMAJILHOE
pacnpezenennto. OyHKIUS pacrmpeziesieHue.
TUTOTHOCTH ¥ CBOWCTBA HOPMAJIBHOTO | BBIIEJsITH 1O OMHMCAHUIO CTyYaiHbIe
pacmpeseneHusl. BEJIMUMHBI, pacrpeeéHHbIE
[TpakTnueckas padoTa 110 HOPMAJIBHOMY 3aKOHY.
C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX [IpuBoauThL NpUMepHI 335124,
TabIUIL HIPUBOJAIINX K HOPMATbHOMY
pacnpenenennio. HaxoauTtes yncioBbie
XapaKTePUCTUKU HOPMAJILHOTO
pacmpezesieHus IO U3BECTHBIM
dbopmynam.
Pemarh 3a1aun, cBsI3aHHLIC
C MPUMEHEHHEM CBOICTB HOPMaJIHLHOTO
pacnpeieieHnid, B TOM YHCIIE
C UCTIOJTb30BAHUEM DJICKTPOHHBIX
Ta0IHI
[ToBTOpEHue, 00001IeHNE 19 [IpencraBienne JaHHBIX C TOMOIIIbIO [ToBTOpSTH U3y4EHHOE U BHICTPAUBATh

U CUCTeMAaTH3alus 3SHAHUMN

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTAaTUCTHUKA, OTIBITHI

C PAaBHOBO3MOKHBIMU
3JIEMEHTapPHBIMU COOBITUSIMU,
BBIUHCJICHHE BEPOATHOCTEN COOBITUI

CHUCTEMY 3HAHUU
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C MpUMEeHEHUEM (HopMyIT

U rpaguecKuX METO/I0B
(koopuHaTHAs TIpsiMast, IEPEBO,
auarpaMmma Diiniepa), cirydaiiHble
BEJINYMHBI U PACIIPEACIICHUS,
MaTeMaTHYECKOE 0KUIAHUE
CIIy4allHOM BEJIMYMHBI

OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
4
JOKYMEHT NMoarnmMCcAH
AJIEKTPOHHOWM MO ArnncCobio
CepTtudukat: 7B63245B06A663E9B6D3D6AFC7854F58
Bnageneuy: MYHUUWNANBbHOE BIOI>KETHOE OBLUEOBPA3OBATEJIBHOE YYPEXOEHWE
OOMHLOBCKAA CPEOHAA OBLLUEOBEPA3OBATEJIBHAA LLUKOJIA Ne 9 MMEHU M.M.HEOENTNHA
HenctButeneH: ¢ 21.04.2023 oo 14.07.2024
.
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