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OenepasibHas pabouass mporpamma Mo ydeOHOMY mnpeaMery «Maremarukay
(0a30BbIi yPOBEHB) (peaMeTHas o0acTh «MaTtemaTuka U MH(POpMaTUKa» ) BKIKOYACT
NOSICHATEIBHYIO 3aMKMCKY, COAEPKaHNE 00YUEHUS, INTAHUPYEMBIE PE3YIbTAThI OCBOCHHS
IpOrpaMMbl 10 MaTEMATUKE, TEMATUUYECKOE IJTAHMPOBAHUE.

[TossicHUTENbHAS 3aNMCKA OTPAXKaeT OOUINE LEIH U 33Ja4l U3YUYCHUST MATEMATUKH,
XaPaKTEPUCTUKY TMCUXOJOTMYECKMX MPEINOChIOK K €€ W3YyUeHHUI0 O0yYarOUIMMUCH,
MECTO B CTPYKType Y4YeOHOro IUIAHA, a TaKXe MOAXOAbl K OTOOPY COACPIKAHMS,K
OIPEACTIEHUIO TUTAHUPYEMBIX PE3YJIbTATOB.

Copepxanne OOy4YEHMS PACKPBIBACT  COACPXKATEIIbHBIC JIMHUM, KOTOPBIE
npearaloTes s 003aTeNIbHOTO M3YUYEHHWsS] B KaKIOM KJIACCE€ HA YPOBHE CPEIHErO
o0ero oOpazoBaHusl.

[InaHupyemble pe3ysibTaTbl OCBOCHUS MPOrpaMMbl MO MaTEMAaTHKE BKIIOYAIOT
JMYHOCTHBIE, METANPEAMETHBIE PE3YJIbTaThl 3a BECh MEPUOJA OOYYCHUs Ha YpPOBHE
cpenHero o0mero 00pa3oBaHMs, a TAKXKE MPEAMETHBIC JOCTUKEHUS O0YYaroIIEerocs 3a
KKABIA 101 00yUYeHHs

HOACHUTEJIBHAA 3AITNCKA

[IporpaMmMa 1O MaTe€MaTUKE HAa YPOBHE CpeaHero oOmero oOpa3oBaHUs
pazpadorana Ha ocHoBe DI'OC COO ¢ y4éTOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUiA,
OPEIBSABISEMBIX K MaTEeMaTUUYECKOMY OOpa30BaHUIO, W TPAAULMIA POCCUICKOrO
oOpazoBanus. Peanuzanusi mporpamMmbel 1O MareMaTHKE OOECIEYMBACT OBJIAJCHHE
KIIOYEBBIMH ~ KOMIIETEHIMAMM, COCTABJISIOMMMU  OCHOBY Ui CaMOPAa3BHTHUs
Y HENPEPBIBHOIO 00pa30BaHUsl, LUEIOCTHOCTh OOWIEKYJIBTYPHOIO, JIMYHOCTHOTO U
MO3HABATEIBHOTO PA3BUTHSI INYHOCTH O0YUYAROLINXCSL.

B nporpamme no mMaTeMaruke YUT€Hbl UEU U MONokeHUs KOHLEeNIUN pa3BUTHUS
MaTeMaTu4ecKkoro oopazoBanus B Poccuiickoi denepanun. B COOTBETCTBUM ¢ HA3BAaHHEM
KOHUEMINH, MaTeMaTU4eckoe OOpa30BaHME MOJDKHO, B YACTHOCTH, MPENOCTABIIATH
KOKIOMY 00y4aronieMycst BO3MOKHOCTh JTOCTH)KEHUSI YPOBHSI MAaTEMATHYECKUX 3HAHUIA,
HEOOXOMMOr0 JUIsl JATBHEHINEH yCNEMHON kU3 B 001ecTBe. IMEHHO Ha pelieHne
ATOM 3a]]a4M HalleJIEHa TPorpaMMa 1o MareMaTuke 6a30BOro YPOBHSI.

B snoxy mmdpooil Tpancpopmanyu Bcex c(hep YETOBEUYECKOW AEATEIBHOCTH
HEBO3MO)KHO CTarb OOpa30BaHHBIM COBPEMEHHBIM  YEJIOBEKOM 0e3  0a3oBoi
MaTeMaTHYECKOM MOArOTOBKH. YKE B MIKOJIE MATEMATUKA CITY>KUT OMIOPHBIM MPEIAMETOM
JUIS  W3YYEHUST CMEKHBIX JUCUUIUIMH, A B JKU3HW TMOCJE IIKOJbl PEabHOU
HEOOXOMMOCTBIO CTAHOBUTCS HEMMPEPBIBHOE 00pa30BaHUE, YTO TPEOYET MOJHOLCHHON
0a30Boil 001I€00Pa30BATEILHONA MOJATOTOBKH, B TOM YHCJIE M MaT€MaTUYECKOH. ITO
OOyCNIOBJICHO TEM, YTO B HAIIM JHM PaCTET YHCIO CHELUAIBHOCTEH, CBI3aHHBIXC
HEMOCPEACTBEHHBIM TPUMEHEHUEM MAaTEMATUKKU: U B CPEpe SIKOHOMHKH, U B OM3HECE, U
B TEXHOJIOTHUYECKUX 00J1acTAX, U JaXe B T'yMaHUTapHbIX cepax. Takum oOpazom, Kpyr
oOyvaromuxcst, JUisi KOTOPBIX MAaTr€MaTWKa CTAHOBUTCS 3HAYAMBIM MPEIMETOM,
CYLIECTBEHHO PACIIUPSETCS.
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[TpakTiyeckasi MOJE3HOCTh MATEMATHUKKA OOYCIIOBJICHA TEM, YTO €€ MPEeIMETOM
ABJISAIOTCA (PyHAAMEHTAIBHBIE CTPYKTYPBl HAIIETO MHUPA. TPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIC OTHOWIEHUS OT MPOCTEHIIMX, YCBAMBAEMBIX B HEMOCPEACTBEHHOM
OMbITE, [0 JOCTAaTOYHO CJIO’KHBIX, HEOOXOJWMBIX JJIsi Pa3BUTUSl HAYYHBIX W
TEXHOJIOTHYECKAX WACH. be3 KOHKPETHBIX MATeMaTU4YECKMX 3HAHWWA 3aTpPyJHEHO
NOHMMAHWUE TPUHLUMIOB YCTPOHCTBA M WCIOJIB30BAHHUS COBPEMEHHON TEXHHKW,
BOCIIPUATHE W MHTEPOPETALMS PA3HOOOPA3HOW COLMAIBHON, SKOHOMHYECKOMH,
NOJUTHYECKOH — MHpOpMalyK, MalodQQEKTUBHA TMOBCEOHEBHAS  MPAKTUYECKas
AESITENBbHOCT. Ka)kioMy 4eNnOBEKY B CBOCH YKU3HU MPUXOAUTCS BBITOIHITH JOCTATOUYHO
CJIO’KHBIE PACUYETHI M COCTABIIATH HECIIOXKHBIC aJITOPATMbI, HAXOIUTh HY>KHBIE (POPMYJIbI
U MPUMEHSTh WX, BJIAJETh NPAKTUUCCKUMHA NPUEMAMU F€OMETPUUYECCKUX M3MEPECHUH U
NOCTPOCHUM, YuTaTh MHQPOPMALMIO, MPEACTABICHHYK) B BHIY TaOJML, AUarpaMmmu
rpauKoB, 5KUTh B YCJIOBUSX HEOMPEACTEHHOCTH W MIOHUMATh BEPOSTHOCTHBINA XapakTep
CIly4aiftHbIX COOBITHIA.

OMHOBPEMEHHO € paclIMpeHUEM cep NPUMEHEHUST MAaTEMATHKH B COBPEMEHHOM
oOumiectBe BcE Oosice BaKHBIM CTAHOBUTCS. MAaTEMATUYECKUI CTWJIb MBIIJIEHMUS,
OPOSIBIISIFOIIMICS B ONPENCIEHHBIX YMCTBEHHBIX HaBBIKAX. B mporecce H3ydeHUs
MAaTeMaTHKd B apceHal MPUEMOB M METOJOB MBIIIICHUS YEJIOBEKA ECTECTBEHHBIM
00pa3oM BKJTFOYAIOTCS MHAYKIMS U AeAYKIHS, 0O0OIICHNE U KOHKPETU3ALlKs, AaHATIN3 U
CUHTE3, KiaccupuKauus U CUCTeEMaTH3alMs, adcTparupoBanre U aHanorus. OOBEKTHI
MaTEMaTHYECKAX YMO3AKIFOUCHUH, NPaBWIA WX KOHCTPYHPOBAHMS PACKPHIBAIOT
MEXAHU3M  JIOTHYECKHX  MOCTPOCHHM,  CHOCOOCTBYKOT  BBIPAOOTKE  yMEHMS
(opmynupoBarh, O0OOCHOBBIBaTh W JIOKA3bIBATH CYXKACHHS, TEM CaAMbIM Pa3BHBAIOT
JIOTMYECKOE MBIIIIEHUE. MareMaTtuke NPUHAUICKUT BEayIas pojab B (POPMUPOBAHUU
AITOPUTMUYECKONH KOMITOHEHTHl MBILUICHUS W BOCIUTAHUM YMEHWH NEHCTBOBATH IO
3aJaHHBIM QJITOPUTMaM, COBEPILICHCTBOBATh M3BECTHBIE MU KOHCTPYMPOBATH HOBbIC. B
POLECCE PEIIEHUS 3a/1a4 — OCHOBHOM YUEOHON NEATENBHOCTH HA YPOKAX MAaTEMATHKH
— Pa3BHMBAIOTCS TBOPYECKAS M MTPUKJIAIHAS CTOPOHBI MBILUICHUS.

OOyueHne MaTeMarHKe TAET BO3MOKHOCTh Pa3BHUBATHh Yy OOYYAKOIIMXCS TOUYHYIO,
pPalMOHAJIEHYI0 M MH(POPMATUBHYIO PE€Yb, YMECHUE OTOMpaTh HauOOJiee MOAXOMISIINAE
S3BIKOBBIE, CHMBOJIMYECKHE, TpauyecKue CpEACTBA A/ BBIPAKEHUS CYXACHHUH W
HATJISAHOTO UX MTPEICTABIICHMSI.

HeoOxomuMbiM KOMITOHEHTOM OOHIEH KYJIBTYPHl B COBPEMEHHOM TOJIKOBAHUH
SBJIIETCS 00IIEE 3HAKOMCTBO C METOIAMHU MO3HAHMS JIEHCTBUTENILHOCTH, TPEACTABICHUE
O TPEOMETE M METOJIE MATEMATUKH, €ro OTAMYHAS OT METOAOB €CTECTBEHHBIX H
IYMaHUTApHbIX HayK, 00 OCOOCHHOCTSX NPHUMCHCHUS MATEMATHUKW MJi PELICHUS
HAYYHBIX W MPUKJIAAHBIX 331a4. TakuM 00pa3oM, MareMaTu4eckoe 00pa30BaHUE BHOCUT
CBOI BKJIaJ B ((OPMUPOBAHKE OOIICH KYJIbTYPhI YEJIOBEKA.

H3yueHne MareMaTWKh CIOCOOCTBYET 3CTETUYECKOMY BOCIHMTAHWIO YEIOBEKA,
NOHAMAHWIO KPacOTbl W M3SIIECTBA MATEMATHYECKUX PACCYXKICHUH, BOCHPHUITHIO
reOMETPAYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHH.
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[TpuoputeTHbiMu LenssMu 00yueHus matematuke B 10—-11 kimaccax Ha GazoBoM
YPOBHE SIBJISIFOTCSI:

(OpPMUPOBAHKE LCHTPAIBHBIX MATEMATHUYECCKUX TMOHATUH (YMCIIO, BEIMYMHA,
reoMerpuyeckas ¢urypa, NepeMeHHasi, BEPOSTHOCTb, (PYHKIMsS), OOECIECUMBAIOMINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUYECKOTO 00Pa30oBaHusl 00y YarOIIAXCS;

NOJBEACHUE OOydYarIMXCsl Ha MAOCTYMHOM IS HHX YPOBHE K OCO3HAHWIO
B3aMMOCBSI3M MATEMATUKHA U OKPYKAIOLIETO MHUPA, MOHUMAHUE MATEMATUKKH KaK 4acTh
O0LIEH KyJIbTYPBI YETIOBEYECTBA,

Pa3BUTHE WHTEIUICKTYAJIBHBIX W TBOPYECKMX CIMOCOOHOCTEH oOO0ywarommxcs,
NO3HABATEIbHON aKTUBHOCTH, UCCIIEN0BATENLCKUX YMEHHM, KPUTUYHOCTH MBILUICHHUS,
MHTEPECA K U3YUCHHUIO MATEMATUKH,

(¢opmupoBaHue (PYHKUMOHATBHOW MAaTEMATHUYECKOH T'PAMOTHOCTH. YMEHMS
pacro3HaBaTh MAaTEMATUYECKUE ACHEKTHI B PEATBHBIX JKU3HECHHBIX CUTYaLUIX
W TP MU3YYCHHUH JPYTrUX YUYEOHBIX NPEIAMETOB, MPOSBICHHUS 3aBHCHUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMpPOBaTh MX HA A3bIKE MATEMaTUKM W CO3/1aBaTh
MaTeEMaTHYECKAE MOJICIH, TPUMEHSATh OCBOCHHBIM MAaTreMaTWYeCKUil ammapar ajis
PELICHUS] TMPAKTUKO-OPUEHTHPOBAHHBIX 3aa4, WHTCPOPETUPOBATh M OLICHUBAThH
NOJTyYEHHBIEC PE3YJIBTATHL.

OCHOBHBIMM JIMHUSIMHA cozepkanust marematuka B 10—11 knaccax sBIsrOTCS:
«Yucna v BBIYMACIEHUSY, «ANreOpay («ANreOpandecknue BBIPAKCHUS», « Y PABHEHUS U
HEPABEHCTBAY ), «Hayana MaremaTrueckoro ananuzay, «I eomerpusy («I'eomerpuueckue
(GUrypbl 1 X CBOHCTBa», «M3MEpEHUE FEOMETPHUUECKAX BEMYHHY), «BeposTHOCTE 1
CTAaTHCTUKA». JlaHHBIE JIMHUW PA3BHBAIOTCS MNapaUICIbHO, KKIas B COOTBETCTBUUC
COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHMO OJIHA OT APYTOil, a B TECHOM KOHTAKTE U
B3auMojaciicteun. Kpome 3TOoro, HMx OOBECAMHSET JIOTHYECKAs COCTABIISFOILIAS,
TPaJIMLIMOHHO NMPUCYLIas MAaTEMATUKE U MPOHU3BIBAKOIIAS BCE MATEMATHUYECKHAE KyPChI A
conepxkarenbubie JuHuU. ChopmynupoBanHoe B ®I'OC COO TpeboBaHuEe «BIaICHUE
METOJAMHU JI0KA3aTEIbCTB, AITOPUTMAMU PELIEHUS 3aJad, YMEHUE (POpMYIMpPOBaTh
ONPEACTICHUS, AKCUOMBI W TEOPEMBI, TPUMEHATHh WX, MPOBOAMTH J0KA3ATCIbHBIC
paccyKICHUsT B XOJE PEIICHUS 3a1a4» OTHOCUTCS KO BCEM Y4YEOHBIM Kypcam, a
(OopMUPOBAHUE JIOTMUYECKUX YMEHHMI pacmpeneisercss Mo BCeM roaaM OOy4YEHHUs Ha
YPOBHE CPEAHETO 00IEro 00pa3oBaHUsl.

B cootBercTBun ¢ ®I'OC COO maremaTHKa SBIISCTCS 00S3aTENbHBIM MPEAMETOM
Ha JAaHHOM YypOBHE oOpa3oBaHus. [Iporpammoil mo mareMaruke MmpeayCcMaTpHBacTCs
u3ydyeHue yueOHOro npeamera «Maremarnkay B paMKax TPEX yYEOHBIX KYPCOB:
«AnreOpa ¥ HayaJia MaTEMaTHYECKOro aHanu3a», «l'eomerpus», «BeposTHOCTh H
cTarTucTukay. GOpMHUPOBAHUE JIOTMYECKUX YMEHMIM OCYIIECTBISETCS HA MPOTSHKEHUU
BCEX JIET O0OYUYEHHUs HA YPOBHE CPEAHEro oOuIero oOpa3oBaHUs, a AJEMEHTHI JIOTUKH
BKJTFOUYAKOTCS B COJIEP’KAHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OO01wee unciio 4acoB, pEKOMEHAOBAHHBIX ISl U3yUCHUs MareMaTtuku — 340 4acos:
B 10 knacce — 170 yvacoB (5 wacoB B Heaenwoo), B 11 kimacce — 170 ygacoB (5 yacoB
B HEJIEIIO).
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HHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMDbBI
HHO MATEMATHUKE HA YPOBHE CPETHEI'O OBHIEI'O OBPA3OBAHUA

H3yueHue MaTeMaTUK1 Ha yPOBHE OCHOBHOTO 001IEro 00pa3oBaHus HAMPABICHO HA
JOCTIKEHUE  OOYyYaIOLIMMUCS  JIMYHOCTHBIX, METANPEeIMETHBIX M  MPEAMETHBIX
00pazoBaTeNbHBIX PE3YJIbTATOB OCBOCHUS YUEOHOI 0 MPEAMETA.

JIMUYHOCTHBIE PE3VYJIBTATDBI

B pesynbrare u3ydeHuss MaTeMaTHKA Ha YPOBHE CPEIHEr0 OOHIEro 0Opa3oBaHus
y oOyyaroierocsi OyayT cpopMUpOBaHbI CICAYOMUE TUYHOCTHBIE PE3YIIbTATHI

1) rpaxaancKOro BOCIMTAHMS

c(OPMUPOBAHHOCTh TPAKAAHCKONW MO3MIMKU OOYYAIOMIEroCs KaK aKTUBHOTO W
OTBETCTBEHHOTO 4JICHA POCCHHCKOTO OOIIECTBA, MPEICTABICHUE O MaTeMaTHUECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SIBJICHUH, TPOLEAYP IPaKIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHl U JIPYrO€), YMEHUE B3aUMOACHCTBOBATL ¢ COLUATIbHBIMHU
WHCTUTYTAMH B COOTBETCTBHUU € X (PYHKLIMUSAMHU U HA3HAYCHUEM,

2) NATPUOTHYECKOr0 BOCIIMTAHHS ¢

c(hOPMUPOBAHHOCTH  POCCHMCKON TPaKJAHCKOW WJAECHTUYHOCTH,  YBaKCHUS
K MPOLUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEeMaTHKH, L[EHHOCTHOE OTHOLIECHUEK
JOCTH)KEHUSAM POCCHUHCKUX MATEMAaTHKOB W POCCUHCKONM MATEMaTHYECKON IIKOJBI,
UCIOJIb30BAHUE ATUX JIOCTUKEHUH B IPYTUX HAYKaX, TEXHOJIOTUAX, CPepax IKOHOMHKHU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEH POCCHHCKOTO Hapoaa, CHOPMHUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHWsS, 3TUYECKOrO IOBEICHHUS, CBA3AHHOTO C NPAKTHUYECKUM
MPUMEHEHUEM JOCTH)KEHUA HAYKH U JCATENBHOCTBE) YUEHOIO, OCO3HAHME JIMYHOTO
BKJI4/1a B IOCTPOCHUE YCTOHUMBOrO Oy AyILETO;

4) 3¢CTeTH4eCKOTr0 BOCIIMTAHUS :

OCTETUYECKOE OTHOLIEHHE K MHPY, BKIIOYas OCTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEHM, OOBEKTOB, 3a4a4, PEUICHWH, PaCCyXIACHWUNA, BOCHPUMMYHBOCTHK
MaTeMaTHYECKUM acClEKTaM Pa3InYHbIX BUIOB HCKYCCTBA,

S) pu3uvecKoro BOCHIUTAHUS:

c(hOPMUPOBAHHOCThL YMEHUS MPUMEHSATH MATEMATHMYECCKUE 3HAHUS B MHTEPECAx
310poBOro M Oe30macHoro o0pasza >KM3HM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY
3/I0POBBIO  (3J0POBOE NHUTAHWE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHA W OT/AbIXA,
peryssipHas (pu3nvecKasi akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE MPH 3aHATHSIX
CHOPTUBHO-03JJOPOBHTEIBHON AEATENBHOCTBIO;

6) TPYAOBOI0 BOCIIMTAHHS S
TOTOBHOCTb K TPYIy, OCO3HAHWE LIEHHOCTH TPYAONOOHs, UHTEPEC K Pa3IMYHBbIM
chepaM npoeCCUOHANBHON JEATEIBHOCTH, CBA3AHHBIM C MAaTEMATUKON W €&
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NPWIOKEHUSIMUA, YMEHUE COBEPIIATh OCO3HAHHBIA BBHIOOP Oyaymied mnpodeccuun
U pean30BbIBaTh COOCTBEHHBIC >KM3HCHHBIC IJIaHBI, TOTOBHOCTH M CIIOCOOHOCTHK
MaTeMaTHYeCKOMY 00Pa30BaHUIO M CaMO00pa30BaHUIO HA MPOTSHKEHUM BCEH KM3HM,
TOTOBHOCTh K aKTMBHOMY YYAaCTHUIO B PEUICHUM MPAKTUUYECKUX 3a/7a4 MaTeMaTUUECKOM
HAIPaBJIEHHOCTH,

7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH HKOJIOTUUYECKON KYJNbTYPhI, TOHUMAHUE BJIMSHUS COLMATBHO-
SKOHOMHYECKUX MPOLIECCOB HA COCTOSHUE MPUPOJHON U COLMATIBHON CPENibl, 0CO3HAHHE
rJI00AJIBHOTO  XapakTepa HKOJOTUYECKUX MPOoOJEeM, OpUEHTAlMs Ha TPUMCHCHHE
MaTEMaTUYECKUX 3HAHWUW JUIsS PElICHHMsS 3a7ad B 00JacTH OKPY’KAKOLICH CpeJbl,
MJIAHUPOBAHUE MOCTYNKOB W OLECHKH WX BO3MOJKHBIX TMOCJICACTBUN JJII OKPYKaroEi
Cpelbl,

8) HeHHOCTH HAYYHOI 0 IO3HAHMS

Cc(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKA W OOLIECTBEHHON MPAKTHKH, MOHUMAHUE MATEMATHYECKOW HAYKH Kak
c(ephl YEIOBEUECKON ACITENBLHOCTH, STANOB €€ PA3BUTUS U 3HAUUMOCTH ISl PA3BUTHUS
LMBUJIM3ALMKA, OBJIAJICHUE SA3BIKOM MATEMATHUKM M MATEMAaTUYECKOW KYJIBTYPOH Kak
CPEACTBOM  TMO3HAHWUS  MHPA,  TOTOBHOCTH  OCYINECTBIATH  NPOEKTHYIOU
UCCIEN0BATENBCKYIO AEITENbHOCT MHAMBUAYAJIBHO U B TPYTIIIE.

METAIPEIMETHBIE PE3YJIBTATDI

B pesynbrare 0CBOCHMS MPOrpaMMBI [0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETo
oOpazoBaHus y oOydaromerocst OyayT cqpOpMUpPOBaHbI METANPEAMETHBIC PE3YJIBTATHI,
XapaKTePU3YIOIIMECs OBJAJACHUEM YHUBEPCALHBIMUA MO3HABATEIBHBIMU JICHCTBUSMM,
VHUBEPCATbHBIMA ~ KOMMYHUKATUBHBIMM  ACHCTBUSIMM M YHHUBEPCAIBHBIMHU
PETYJIATUBHBIMH JCHCTBUSMHU.

IMo3HaBaTeIbHbIe YHHBEPCAJIbHbIE YYeOHbIe elicCTBHA
ba3osble Joruyeckue AelcTBU:

BBISIBJIATD M XAPAaKTEPU30BaThb CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHATHHA, OTHOLICHWA MEXAY TMOHATHSAMH, (POPMYIMPOBATH ONPEACTCHUS
NOHSATUN, YCTAHABIIMBATH CYIICCTBCHHBIM NPH3HAK KiIacCH(PHUKALMN, OCHOBAHWS IS
0000UIEHNS ¥ CPABHEHUS, KPUTEPUU MPOBOIMMOrO aHAIN3A,

BOCIPUHUMATh, (POPMYJIMPOBATh U MPEOOPA30OBBIBATH CY>KICHUS: YTBEPAUTEIIbHBIC
W OTPULIATEIbHBIC, EAMHAYHBIC, YACTHBIE W OOLIHE, YCIOBHBIC,

BBISIBJIAT MAaT€MAaTHYECKUE 3aKOHOMEPHOCTHM, B3aMMOCBI3M W IMPOTHBOPEUMS
B (akTtax, naHHBIX, HAOMIOACHUSAX M YTBEPKICHUAX, MpEeAararb KPUTEPHHAIISA
BBISBJICHHS 3aKOHOMEPHOCTEN U TPOTHBOPEUNA;

JIENIATh BBIBOJBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U UHAYKTUBHBIX
YMO3aKIIFOUCHHI, YMO3AKIKYEHUI 10 aHATIOTUY,
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NPOBOAMTH CAMOCTOSITENIbHO JI0KA3aTeNIbCTBA MATEMATUUYECKUX YTBEPKIACHHIA
(MpsiMble ¥ OT TPOTHUBHOIO), BBICTPAWBATH APTYMEHTALMIO, MPUBOAWTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KIICHUSI U BBIBOIBL,

BBIOMpaTh Cn0co0 peleHus y4eOHOH 3a1aun (CpaBHUBATH HECKOJBKO BAPUAHTOB
peleHus, BEIOMpaTh Haubosee NOAXOAAMMNA ¢ YYETOM CAMOCTOSTENBHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBbie ucciienoBarebCKue IeicTBHUS:

UCIOJIb30BAaTh  BOMPOCH  KAaK  MCCIACAOBATE/IbCKUI WHCTPYMEHT  TO3HAHUS,
(hopMynIMPOBaTH BOMPOCHI, (PUKCHUPYIOIIME MPOTHUBOPEUUE, MPOOIEMY, YCTaHABIUBATH
MCKOMOE M JaHHOE, (JOPMUPOBATH TMIOTE3Y, apPTyMEHTHPOBATH CBOIO MO3UIUI0, MHEHHUE,

MPOBOJIUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, HCCICIOBAHUE
N0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHM4eCKOro OOBEKTa, SIBJICHMS, MPOIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXKTY OOBEKTaMHU, SBJICHUSIMH, MPOLECCAMU,

CaMOCTOSTENLHO  (POPMYJIMPOBATh OOOOIICHUST W BBIBOJBI MO PE3yJibTaraM
MPOBENEHHOTO HAOJIOICHUS, UCCIIEA0BAHNS, OLCHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
PE3YJIbTATOB, BEIBOJOB U 0000UIEHUIA;

MPOTHO3UPOBATh BO3MOKHOE  Pa3BUTHE TMpOIECCa, a TakKXKE BbIABUTATh
MPEANOIOKEHUS O €T0 PA3BUTUU B HOBBIX YCJIOBUSIX.

Padora ¢ unopmanmeii:

BBISIBJISTh A€(PUUINTHI HH(POPMALIMKA, JAHHBIX, HEOOXOUMBIX JJIsl OTBETA HA BOMPOC
W JJTsl PELLICHUS 331a4H;

BBIOMpaTh MHQOPMALMIO M3 HMCTOYHHWKOB PA3JIMYHBIX THIIOB, AHAJIM3MPOBATH,
CUCTEMATHU3UPOBATh W WHTEPIPETHPOBATH MH(POPMALMIO PA3TMYHBIX BHUIOB U (hopm
NPEICTABICHNUS,

CTPYKTYpUPOBaTh WH(OPMALMIO, NPEACTaBIATH €€ B PA3NMUYHBIX (hopMmax,
WLTIOCTPUPOBATH TPaPUUECKH,

OLICHMBATh HAAEKHOCTh MH(OPMALMU MO CAMOCTOSITENBHO CPOPMYTUPOBAHHBIM
KpUTEPUsIM, C(POPMYJIMPOBAHHBIM CAMOCTOSITENBHO.

KommyHnukaTuBHBIE YHHBepcaJbHbIE yYUeOHbIEe AeilicTBHA:

BOCIPUHUMATh U (OPMYJIMPOBATH CYKACHHUS B COOTBETCTBUU C YCIOBUSMHU
Y LEJSIMA OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAYKATh CBOK) TOUKY 3PEHMS B YCTHBIX U
NUCBbMEHHBIX TEKCTAX, ABaTh MOSCHECHUS MO X0y PELICHUS 3a4a4i, KOMMEHTUPOBATh
NIOJTYYEHHBINA PE3YJIbTAT;

B XO0I€ OOCY)KIEHMs 3aJaBaTb BOIMPOCHI IO CYIIECTBY OOCYXKIAEMOW TEMBI,
npoOJIEMBI, PEIIAEMOM 3a/1auM, BBICKA3bIBATh WJCH, HALICJIICHHBIC HA MOUCK PELICHMUS,
COIMOCTABIIATh CBOM CYXKIACHUS C CYXXACHHSAMH JAPYTUX YYaCTHUKOB JIMAJIOra,
OOHapy>KMBaTh Pa3IMYME U CXOJCTBO MO3ULMH, B KOPPEKTHOU (opme POpMYyTMpPOBATH
Pa3HOITIacHsl, CBOM BO3PAKEHMS,

NPEACTABIATh PE3YJbTAThl PELICHWS 337a4d, JKCIOEPHUMEHTA, WCCICIOBAHHUS,
NPOEKTa, CAMOCTOATENBHO BbIOMpaTh (OPMAT BBICTYIUICHUS C YYETOM  3aj4ady
NPE3EHTALNA U OCOOCHHOCTEN ay AUTOPHH.
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PeryasitTuBHbIe YHHBepca/ibHbIe Y4eOHbIe el cTBHA
Camoopranusanusi:

COCTaBJISATH IJIAH, AJITOPUTM PELICHUS 33]1a4M, BBIOUPATh CIOCOO PELICHUS C YYETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEMICHUN ¢ YYETOM HOBOU MH(OPMALIHH.

CaMOKOHTPOJ/Ib, SMOLNOHAIbHBII HHTEJJICKT:

BJIAJCTh HABBIKAMM TMO3HABATEIILHOW PEQUIEKCHMM KaK OCO3HAHUS COBEPIIACMBIX
JNECUCTBUI M MBICTUTENBHBIX MPOLECCOB, HMX PE3YJIbTATOB, BIANETh CIOCOOAMuU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLECCAa M PE3yJIbTara PELICHUS MaTeMaTHYECKON
3a/1a4H;

NPEABUJIETE TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPH PEIICHWUU 3aJayM,
BHOCUTh KOPPEKTHUBBI B JACATEIILHOCTH HA OCHOBE HOBBIX OOCTOSITENIBCTB, AHHBIX,
HalICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBHE PE3YyJIbTAaTa LEIW W YCIOBUSIM, OOBICHATH NPHYMHBI
JOCTH>KCHUSI WIIM HETOCTHXKEHUS PE3YJIbTATOB ACITEIbHOCTH, HAXOIUTh OLIMOKY, 1aBATh
OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1CATEIbHOCTD:

NOHMMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAHIHON W MHAWBH Y JTbHOM paboThI
OpU  pEICHMM YYeOHBIX 3a7a4, NPUHMMATHh [Eb COBMECTHOW JEATEIBHOCTH,
IUIAHAPOBATh OPTraHM3alMI0 COBMECTHOM palboThl, pacnpenensaTb BHIB padoT,
JIOTOBapUBaThCs, OOCYKAaTh MPOLECC W Pe3yJbTar padoThl, 0000UIaTh MHEHUS
HECKOJIbKHUX JIFOJICH,

y4acTBOBaTb B TpynmoBbIXx (opmax padoTel (00cykncHus, OOMEH MHEHUIA,
«MO3TrOBBIE ITYPMBI» M UHBIE ), BBIIOJHATE CBOKO YacTh PadOTHI K KOOPAUHUPOBATH CBOM
JCUCTBHS C APYTMMHU WICHAMW KOMAH/bI, OUEHUBATh KAYECTBO CBOETO BKJIAAa B OOLIMIA
OPOAYKT MO KPUTEPHIM, CHPOPMYITMPOBAHHBIM YYACTHUKAMHU B3aMMOCHCTBHSI.

HPEAMETHBIE PE3YJIBTATDBI

[IpeaMeTHbIE PE3yJbTaThl OCBOCHWSI MPOrPaMMbl MO MareMaTHKe Ha 0a30BOM
YPOBHE HA YPOBHE CPEAHEr0 OOMIET0 00pa30BaHUs MPEACTABICHBI MO rojaMm 00yuYeHUs
B PAMKaX OTIEJIBHBIX YUEOHBIX KYPCOB B COOTBETCTBYIOLIMX Pa3/ENax MPOTrPAMMBIIO
MaTEMaTHKE.
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DOEJNEPAJIBHAS PABOYAA ITPOTPAMMA YUEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

HOACHUTEJIBHAA 3AITNCKA

YueOHblit Kypc «Anredpa U Havyajga MaTeMaTUuyeCKOro aHaan3ay SBJSETCS OJHUM
13 HauOoJiee 3HAUMMBIX B MPOTPAMME CPEIHEro 00IIero 0Opa3oBaHUsl, MOCKOJBKY,C
OJTHOH CTOPOHBI, OH OOECMEUMBAET WHCTPYMEHTAILHYIO 0a3y JUis M3Yy4YeHHUs BCEX
€CTECTBEHHO-HAYUYHbIX KypCcOB, a C JAPYroil CTOPOHBI, (POPMUPYET JOTHUECKOEH
a0CTpPaKTHOE MBIILICHHE OOYYalOMIUXCsl HAa YPOBHE, HEOOXOIMMOM JJisi OCBOCHMSI
y4€OHBIX KypCOB MH(POPMATHKH, OOIIECTBO3HAHMSI, HCTOPHH, CJIOBECHOCTH. B pamkax
yueOHOro Kypca «Ainredpa M Hayala MATEMaTHYECKOr0 aHaun3a» OO0ydaroIuecs
OBJIA/IEBAIOT YHUBEPCATBHBIM S3bIKOM COBPEMEHHOMN HAyKH, KOTOPas (OPMYJIUPYET CBOU
JOCTHKEHUS B MaTeEMaTu4yeckoi (opme.

YuebHblit Kypc anreOpbl U Haual MaTeMaTuYeCKOro aHaIM3a 3aKJIabIBAET OCHOBY
IJIs  YCHEIIHOTO OBJIQJACHUS 3aKOHaMU (DU3MKU, XWUMHUM, OMOJOTHM, MOHUMAHUS
OCHOBHBIX ~ TEHACHIMN  JOKOHOMMKM M  OOIIECTBEHHON  JKM3HU, MO3BOJISIET
OPUEHTUPOBATHCSI B COBPEMEHHBIX IMPPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,

YBEPEHHO MCIOJb30BaTh MX B MOBCEAHEBHOW >KU3HU. B TOXE BpeMsi OBIAaCHHE
a0CTPaKTHBIMU U JIOTUYECKUA CTPOTUMHU MaTEMAaTUUYECKMMU KOHCTPYKIMSIMU Pa3BUBACT
YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WMCTUHHOCTh YTBEPXKICHMS,
UCMOJIb30BaTh O00OOIICHHE M KOHKPETH3auuio, aOCTparupoBaHWE W AHAJIOTHIO,
(dopMUpyeT KpeaTUBHOE U KPUTHUECKOE MbILIIEHHE. B X0/1€ n3yueHus aareOpsl U Haval

MaTE€MaTHYECKOTO aHAIu3a Ha YPOBHE CPEHEr0 00Iero 00pa3oBaHust 00y4Yarouuecs
NOJIYYalOT HOBBIM OMBIT PEHICHUS MPUKIAIHBIX 33/1a4, CAMOCTOSATEILHOTO TOCTPOSHHUSI

MaTeMaTUUYECKUX MOJIENIEH pEeaibHbIX CUTYalluid U MHTEPIPETALIMU MOy UYECHHBIX
pELICHUH, 3HAKOMSATCS ¢ MPUMEpPaMU MATEMATUUECKUX 3aKOHOMEPHOCTEH B MPUPOJE,
HAYKe ¥ B UCKYCCTBE, C BBIIAIOINIMMUCS MATEMATUYECKMMU OTKPBITUSIMU U UX ABTOPAMH.

Y4eOHbli Kypc anreOpbl 1 HaYal MaTeMaTHYeCKOro aHaim3a o0namact
3HAYUTEIBHBIM BOCIUTATENILHBIM MOTEHIIMATIOM, KOTOPbIM pean3yeTcsi KaK 4yepes
y4eOHBIA MaTepra, crnocoOCTBYOLIMA (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMS, TAK
U uepe3 crnenupuky yuyeOHOM NesTeNnbHOCTH, TPeOYIoLEH caMOCTOSTENLHOCTH,
AKKyPaTHOCTH, MPOJOKATENbHONW KOHIIEHTPALIMM BHUMAHUSI U OTBETCTBEHHOCTH

3a MOJIYYEHHBIN Pe3yibTar.

B ocHoBe mMeroauku oOydeHus aiareOpe W HavdajlaM MaTeMaTH4eCKOro aHajin3a
JICKUT NESATETbHOCTHBIN MPUHIIMIT 00yUEHMUS.

B cTpykType nporpaMMsbl o ajiredpe U HauauiaM aHajn3a BhIACSIOTCS CISIYOIINE
COJEPKATENBHO-METOIMYECKUE JMHUM: «Uucna U BbIYMCIACHUS», «DyHKIUM WU
rpadukny, «YpaBHEHHs M HEpaBeHCTBa», «Hauana MareMaTHUECKOro aHAIU3ay,
«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COACPKATEIbHO-METOIMYECKUE JIMHUU
U3y4yaloTCsl Ha TPOTSHKEHMM JBYX J€T OOy4YeHUs Ha YPOBHE CpEIHEro OOMIEro
00pa3oBaHusl, €CTECTBEHHO JOMOJIHAS APYT APYra U MOCTENEHHO HACHIIASCh HOBBIMU

11



®OenepanbHas pabouast nporpamma | Matemaruka. 10—11 kimaccel (6a30BbIil ypOBEHB )

TEMaMU U pazaenaMu. J[aHHbIA yueOHBIH KypC SIBJISIETCS MHTETPATUBHBIM, MOCKOJBKY
00benuHAET B ce0€ COAEP)KAHUE HECKOJIBKMX MATEMaTHYECKMX AMCLMIUIMH. anredpa,
TPUTOHOMETPHSI, MATEMATHYECKUN aHATM3, TEOPHUsSI MHOXKECTB U apyrue. [1o mepe Toro
KaK o0yvarouiiecs OBJIAJICBAIOT BCE O0JICE IMUPOKMM MATEMATHYECKHAM almapaToM,y
HUX [MOCIECI0BATENbHO (POPMHPYETCS W COBEPLICHCTBYETCS YMEHUE CTPOMTH
MAaTEMATHYECKYI0 MOJECIb PEalbHOW CUTyalluu, NPUMEHATh 3HAHWS, MOJyYECHHBIC
B y4eOHOM Kypce «Anrebpa M Havajga MaTeMaTHYECKOTO aHAIM3a», JUIS PEIICHUs
CaMOCTOSITENILHO  COPMYJIMPOBAHHOW  MAaTEMaTHYeCKOW  3amayv, a  3areM
WHTEPIPETUPOBATH MOJYYCHHBIN PE3yNbTaT.

CopnepxarenpHO-METOAMYECKAs JIMHMS «YWcna W BBIYMCIICHUS» 3aBEpIIACT
(OpMUPOBAHNE HABBIKOB HCIOJIb30BAHUS ACHCTBUTENBHBIX YHMCET, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOro 00miero oOpazoBaHus. Ha ypoBHe cpeaHero oOmero
oOpazoBaHus 0C000€ BHUMAHUE YAENISIETCS (POPMUPOBAHUIO MPOYHBIX BEIYMCITHTEIBHBIX
HABBIKOB, BKJIIOYAKOIIKAX B C€€0S WCMOIB30BAHUE PA3MUYHBIX (OPM  3aMUCU
JNEHUCTBUTENHEHOTO YMCIIA, YMEHUE PALMOHATIBHO BBIOJHATE ACHCTBUS C HUMH, JENATh
NPUKUAKY, OLEHUBATh pe3yabTar. OOyvarommecs MOJIy4aroT HABBIKA MPUOIHKEHHBIX
BBIYMCIICHUM, BHITTOJIHCHHS ACHCTBUH € YMCIIaMU, 3aIMCAHHBIMU B CTaHIAPTHOU Popme,
MCIOJIb30BaHUSI MATEMATHYECKUX KOHCTAHT, OLICHUBAHKSI UM CIIOBBIX BBIPAYKEHHIA.

CopepxarenpHass JHMHHMS ~ «YPAaBHCHHS M HEPABEHCTBA»  PEAIM3YETCS HA
OPOTSKEHUM BCEro 0OYUEHHUsSI HA YPOBHE CPEAHEro 00wero o0pa3oBaHus, MOCKOJIbKYB
KOKIOM pa3felic MporpaMMbl MPEIYyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3aady.
OOyyarommecs: OBJIACBAIOT Pa3IMYHBIMA METOJAMHU PEIICHUS LENBIX, PALMOHATBHBIX,
VPPAMOHATBHBIX, MOKA3ATENBHBIX, TOrapu(pMHUUECCKUX U TPHTOHOMETPUYCCKUX YPABHEHHUH,
HEPABEHCTB U UX CUCTEM. [ oTyYeHHbBIE YMEHUS UCTIONB3YHOTCS ITPU UCCIIEAOBAHUM (PYHKIMIA
C TMOMOIIBID MPOM3BOAHOM, PEIICHWM NPUKIAIHBIX 330a4 W 3a7a4 HA HAXOXKICHUE
HauOONBIIMX M HAUMEHBIIMX 3HAYCHWH (QyHKUMH. JlaHHas coaepkareibHas JIMHUS
BKJIFOUYAET B ce0d Takke (POPMUPOBAHKME YMEHUI BBINOJHATH PACUEThl MO (OpMyJiam,
npeoOpa3oBaHusl LENBIX, PALMOHAIBHBIX, WPPALMOHAIBHBIX W TPUTOHOMETPUUYECCKHUX
BBIPOKEHUI, a TAK)KE BBIPAKCHUMN, COAEP)KAIMX CTENEHW W Jjorapudmel. braronaps
U3YUYCHUIO aIreOpamdeckoro Marepuaia NPOUCXOAMT  JAJIbHEMIIee  pa3BUTHE
ATOPUTMUAYECKOTO M A0CTPAKTHOTO MBILIJIEHAS O00YYarOIIUXCsl, POPMUPYIOTCS HABBIKK
JNETYKTUBHBIX PAaCcCyXICHUH, padOTbl C CHMBOJBHBIMU (OpMaMH, NPEACTABICHUS
3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. Anre0pa mpeiaraet
3¢ (EKTUBHBIC MHCTPYMEHTHI IJ1s1 PEIICHUS TPAKTUYECKUAX U €CTECTBEHHO-HAYYHBIX 337124,
HArJISIHO IEMOHCTPUPYET CBOM BO3MO)KHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHO-MeTOAMYECKAsE  JHHAS  «DYHKIMM ©  Trpa@uku»  TECHO
NEPEIJIETACTCA ¢ APYTMMH JIMHUSAMHU YYEOHOrO Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE
3a71aéT  TMOCIIENOBATEIbHOCTh  M3YUYCHUs  Marepuana. F3ydeHume  CTENEHHOI,
NOKA3aTeNIbHOM, JTOrapu()MUUECKOH U TPUTOHOMETPUUYECKUX (PYHKIMH, UX CBOWCTB M
rpauKoB, HCTIOJIB30BaHKUE (DYHKIMI 1JT pELICHHs 3314 U3 IPYTHX YYCOHBIXITPEAMETOB
Y PEATBHOM JKM3HHU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAJIM30M, TaK U
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C PEUICHHEM YpaBHEHUI U HEPABEHCTB. [Ipy 3TOM OONbIIOC BHUMAHKE YACTSCTCS
(OpMUPOBAHUIO YMEHHS BBIpaXKaThk (POPMYJIaAMU 3aBUCUMOCTH MEKY Pa3iM4HbIMU
BEIIMYMHAMU, UCCIICIOBATh MOJIYYCHHBIE (DYHKIUHM, CTPOUTH MX Trpaduku. Marepuan
COJIEPKATENIBHOM JINHUY HALEJICH HA PA3BUTHE YMEHUH U HABBIKOB, MO3BOJISIOIIMX
BBIPAYKATh 3aBUCUMOCTH MEXKAY BEJIMYMHAMM B PA3TUYHON (POPME: aHAITUTUYECKOA,
rpaduyeckoii u cnoBecHOM. Ero n3yuenue cnocoOCTBYET Pa3BUTHIO aITOPHTMHAYECKOT O
MBIIIEHUS, CIOCOOHOCTH K 0OOOIICHHUIO M KOHKPETU3AIUN, UCTIOJIb30BAHUIO aHAJIOTH.
CopepxarenvHas JuHHS «Havaa MareMarnyeckoro aHamusa» MO3BOJSET
CYLIECTBEHHO PAaCIIMPHUTh KPYr KaK MAaTEMaTHYECKHAX, TaK M MPUKIATHBIX 337144,
JOCTYMHBIX O0YYarOUIMMCS, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTb MCCIEA0BATH U
CTpPOUTh IrpaPuku (YHKIMH, ONpPEaessaTh WX HauOOJbIINE W HAMMCHBIINE 3HAYCHHUS,
BBIUMCHATh MIOIAAN (GUIryp W OOBEMBI TEJ, HAXOAUTh CKOPOCTH H YCKOPCHHS
npouecco. CoaeprkarelibHas JTUHUS OTKPBIBACT HOBBIE BO3MOXKHOCTH TOCTPOEHUS
MAaTEMATHYECKAX MOJENCH PEabHBIX CHTYALMA, HAXOXACHUS HAWIYYIIErO PELICHUS
B NPUKIAIHBIX, B TOM YHCIIE COLMAJIbHO-3KOHOMHUYECKHX, 3a1a4aX.3HAKOMCTBO
C OCHOBAMHM MAaTEMAaTHYECKOIO aHaj3a CIOCOOCTBYET PA3ZBUTHIO aOCTPAKTHOTO,
(OpMaNbHO-JIOTHYECKOTO W KPEATUBHOTO MBIILIEHUS, (OPMUPOBAHUIO YMEHWH
pacro3HaBaTh MPOSIBIICHUS 3aKOHOB MAaTEMATHKW B HAYKE, TEXHUKE W MCKYCCTBE.
OOy4aromuecs y3HAOT O BBIAAKOLIAXCS PE3YJbTATaX, MOTYYEHHBIX B XOJE PA3BUTHS
MAaTEMAaTHKH KaK HayKu, U UX aBTOpax.

CopepxarenpHo-MeTOAMYECKAs JIMHUA «MHOXKECTBA W JIOTHKa» B OCHOBHOM
MOCBSIIIEHA 3JIEMEHTAM TEOPUU MHOXKECTB. TEOPETUKO-MHOKECTBEHHBIE MTPEACTABIICHUS
OPOHU3BIBAIOT BECh KyPC IIKOJBHOM MaTeMarTMKM W MPEIIaraloT  HamOosee
YHUBEPCATIbHBINA SI3bIK, OOBEAMHSIOMINANA BCE pa3Aciibl MAaTEMATHKU U €€ TPUJIOKEHU,
OHM CBS3BIBAKOT PA3HBIE MATEMATHUYECKUE AUCLMIUIMHBI B enuHOoe wnenoe. [loaromy
BYKHO J1aTh BO3MOKHOCTh 00YYArOIIEMYCsl IOHUMATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOM MaTEMATHKHN W UCIIOJIB30BATh €r0 Il BBIPAYKEHUSI CBOMX MBICIICH.

B yueOGHOM Kypce «Anredpa u Havaia MaTeMaTuyeCKOro aHaIM3a» MPUCYTCTBYHOT
TAK>K€ OCHOBBI MAaTEMATHUYECKOr0 MOJIEIIMPOBAHMS, KOTOPBIE MPU3BaHbl CHOPMUPOBATH
HABBIKM MOCTPOCHUSI MOJEJICH pPEajbHBIX CUTYalMW, MCCICAOBAHUS 3THX MOJACICHC
NOMOLIBK ammapara ajireOpbl W MaTeMaTHYECKOTO0 aHaiu3a W HMHTEpHOpEeTaluu
NOJYYEHHBIX PE3yJbTaTOB. TakWe 3aJaHWs BIUIETEHBI B KaXKIbI M3 pa3icioB
IPOrpaMMbl, MOCKOJIbKY BECh Marephall y4eOHOro Kypca HIMPOKO KCIIOJIb3YETCS s
pELICHUS TPHUKIAOHBIX 3a1a4. [Ipy pemeHMH peabHBIX MPAKTUYECKUX —3a1ay
oOyvaromuecs: pa3BUBAKOT HAOMIOIATENIBHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
a0cTparupoBarbCs, HWCHOJIB30BATh AHAJIOTHID, 0000maTk M KOHKPETU3HPOBAThH
npobsiemy. JlesarenbHOCTh MO0 (POPMHUPOBAHHMIO HABBIKOB PEIUEHUS MPUKIAJHBIX 3a1a4
OPraHM3yEeTCsl B MPOLIECCE M3YUYCHHS BCEX TEM y4eOHOro Kypca «AnreOpa v Hadana
MaTEMATHYECKOTO aHATTU3A.

OO01ee Ynucao yacoB, PEKOMEHIOBAHHBIX ISl U3yUEHUsl yUeOHOro Kypca « Anredpa
Y HayaJia MaTeMaTuyeckoro aHanmsza», — 170 gacoB: B 10 kmnacce — 68 yacos (2 yaca
B Heenmo), B 11 knacce —102 yaca (3 yaca B HEIETIO).
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COAEPKAHUE OBYUYEHUA

10 KVIACC
Yucs1a 1 BBIYHCICHUSA

Paumonanbhbie  uncna. OOBIKHOBEHHBIE W JECATHYHbBIE JOPOOHM, TMPOLICHTHI,
OECKOHEYHBIE IEPUOAMUYECKHAE APOOH. APHUPMETHUECKHAE ONEPalii C PALMOHATIEHBIMA
YHCIIaMU, TPeo0pa30BaHmsl YUCIIOBBIX BhIpakeHU. [IpuMeneHne npodeil 1 mpoueHTOB
JUISL PELICHAS TPUKIIAAHBIX 3a0a4 U3 PA3INYHBIX OTPACIICH 3HAHUN U PEATTbHOMN JKA3HU.

JleficTBUTENbHBIE  4ucna.  PanuoHanmbHBlE W HMppalMOHAIBHBIE  YHCIIA.
ApupMeTHUECKHE ONepalvu ¢ JCHCTBUTENbHBIMM  unciaamu. [IpuOnmkEéHHbIE
BBIYHCIICHUS, [IPABUJIA OKPYIJICHUS, IPUKUIKA U OLICHKA PE3YyIbTaTa BEIYUCICHUH.

Crenenp ¢ uensiM nokazareneM. CtanaapTHas gopma 3anucH ACHCTBUTETBHOTO
yrcna. Mcnonib30oBaHrMe MNOAXOAAIICH (OPMbl 3alKACHA JCHCTBUTENBHBIX YHMCEI IS
PELICHNS TPAKTUYECKUAX 3a0a4 U MIPEICTABICHUS JaHHBIX.

Apu(pMETHUECKHI KOPEHb HATYPAJIbHOM cTeneHu. JleicTBrs ¢ apu(hMETHIECKUMHU
KOPHSIMH HATyPAJIBLHON CTEIICHH.

CHHYC, KOCMHYC W TaHI€HC YMCJIOBOIO aprymMeHTa. APKCHHYC, apPKKOCHHYC,
APKTAHT'€HC YMCIIOBOT0 apryMEHTA.

YpaBHeHHS ¥ HEPABEHCTBA

ToxxaecTBa M TOXKACCTBEHHBIE MTPEOOPA3OBAHUS.

[TpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPOKECHUM. OCHOBHBIE
TPUTOHOMETPUUECKUE (HPOPMYJIBI.

YpaBHEHHE, KOPEHb YPaBHEHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pewmenue nensix u ApoOHO-pallMOHANBHBIX YPABHEHHIA U HEPABEHCTB.

Pemenue uppanoHaIbHBIX YPABHEHUH U HEPABEHCTB.

Pemenue TpUrOHOMETPHYECKUX YPABHEHUIA.

IIpuMeHeHne ypaBHEHH 1 HEPABEHCTB K PELICHUIO MATEMATUYECKHX 3a1aY U 3a1a4
U3 Pa3IMYHBIX 00JIaCTEN HAYKH U PEATbHOM JKU3HH.

DOYHKIHMH U TPaPUKH

OyHkums, cnocoObl 3ananus GyHkuuu. ['padpuk PyHkumu. BzaumHo oOparHbie
(YHKLMH.

OOnacTe omnpencncHUss U MHOXKECTBO 3HaueHWid (yHkumm. Hymm QyHkumm.
[TpoMEKYTKM 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIC (DYHKIIUM.

Crenennas (QpyHKUHMsS ¢ HATYPAJbHBIM M LEJIbIM NoKa3aresneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpadMKk KOPHS N-0il CTENEHU.

TpUroHOMETPHUYECKAS OKPYKHOCTD, ONMPEACIEHUE TPUTOHOMETPUYECKUX (DYHKIMH
YHCIIOBOTO apryMEHTA.

Hauaja MaTeMaTH4eCKOro aHaJIn3a
IMocmemoBaTEeILHOCTH, CIOCOOBI 3aaHus TTOCICAOBATEILHOCTEH. MOHOTOHHEIC
MOCJICAOBATCIILHOCTH.
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ApupmeTnueckas W TeOMETPUYECKass MPOrpeccHr. beckoHe4yHO yObIBaroMmIas
reomerpuueckas nporpeccus. Cymma O€CKOHEUHO YOBIBAIOIIEH TIe€OMETPHYECKON
nporpeccun. GopMyIia CI0XKHBIX IMPOLEHTOB. MCIonb30BaHue NPOrpeccuu JUisl PEIeHUs
peabHBIX 3aJa4 IPUKIAJAHOTO XapaKTepa.

MHoxecTBa U JIOTHKA
MHOKECTBO, Omepanuu Haa MHOXKecTBamMHu. Jlmarpammel  ODitiepa—BenHa.
[IpumeHeHUE TEOPETUKO-MHOKECTBEHHOIO —arnmapara Iy  OINKMCAHUS  PEabHBIX
MPOLIECCOB U SIBJICHUH, TPU PEUICHUH 3a]1a4 U3 APYTUX YUYEOHBIX TPEAMETOB.
Onpenenenue, Teopema, CIEICTBUE, T0KA3ATEIBCTRO.

11 KIIACC

Yucs1a 1 BBIYHCICHUSA
HarypaneHbie u nensie yncna. [Ipu3Haku JeTMMOCTH LETBIX YACEIL.
Crenens ¢ palMOHANIBHBIM NTOKa3zaresieM. CBOMCTBA CTETICHH.
Jlorapudm umncna. JlecITHUHBIE N HATYPATBHBIC JIOTAPU(PMBI.

YpaBHeHHS ¥ HEPABEHCTBA

[TpeoOpazoBaHne BBIPAKEHHA, COAEPKALIMX JIOTAPU (MBI

[IpeoOpa3oBanre BBIPQKCHUH, COACPXKAIIMX CTENEHW C  PALUOHAIBHBIM
[IOKA3aTeIIEM.

IIpuMepBI TPUTOHOMETPHYECKUX HEPABEHCTB.

IToxasarenpHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckne ypaBHEHUS U HEPABCHCTRA.

CHcTeMBbl TMHEWHBIX YPaBHEHUNA. PelleHME NMPUKIIAIHBIX 3a1a4 C MTOMOIIBI)
CHUCTEMBI JINHEWHBIX YPABHECHUM.

CHCTEMBI M COBOKYITHOCTH PALMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

IIpumeHenne ypaBHEHUI, CUCTEM M HEPABEHCTB K PELICHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTEl HAYKU U PEaTbHOM KU3HU.

DOYHKIHMH U TPaPUKH

Oyukums. [lepuoanmueckre QyHKUMH. [IPOMEKYTKM MOHOTOHHOCTH (PyHKIMM.
MakcuMyMbl 1 MUHEMYMBI QyHKIMH. Hanbomnpiiee 1 HaMMEHbLIee 3HAYEHUE (DYHKIUH
HA MPOMEKYTKE.

TpuroHomeTpuyecKnue PyHKIMH, UX CBOMCTBA U rpaduKy.

[TokazarenpHass u Jorapupmuyeckas (QyHKIMH, MX CBOWCTBA W TpaQuKH.

Hcnonb3oBanue rpadukoB QPyHKIUI JUT pELICHAS YPAaBHEHHIA W JIMHEHHBIX CUCTEM.

HUcnonwzoBanue rpadukoB (QYHKOMNA Ui UCCIEAOBAHHMS MPOLECCOB U
3aBUCUMOCTEHN, KOTOPBIE BOSHUKAIOT TP PEIIEHUH 33144 U3 APYTUX YUCOHBIXITPEIMETOB
Y peaJIbHOM YKA3HU.

Havajia MaTeMaTH4eCKOro aHAIH3A
HenpepeiBable QyHKIMKA. METOI WHTEPBAIOB JIi PEUICHUS HEPABEHCTB.
[TponsBoaHas GyHKIMH. ['eomeTprUeCKuii U (PU3HUECKUANA CMBICIT TPOU3BOTHOM.
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[Tpou3BoaHbIE 37eMEHTAPHBIX QYHKIUNA. DOPMYJIbI HAXOKACHUS TPOU3BOIHOM
CYMMBbI, IPOU3BEACHUS U YACTHOTO (PYHKIHIA.

[TpyiMeHeHre MPOU3BOAHOM K HCCIENOBAHUIO (PYHKIMM HA MOHOTOHHOCTH M
3KcTpeMyMbl. HaxoskneHne HanOobIIero M HAMMEHBLIETO 3HAUEHUs! (PYHKIMN HA OTPE3KE.

[TpuMeHEeHHE MPON3BOAHOMN JJTsl HAXOXKACHUS HAWJTY UIIIEr0 PEIICHUS B TPUKIIAAHBIX
3ajavyax, Ui ONpeAEIEHUs] CKOPOCTH MpoLiecca, 3a1aHHOTr0 (popMynoil uinm rpagukom.

[TepBooGpaznas. Tabnuia nepBooOpa3HbIX.

HuTerpan, ero reoMeTpuueckuii u gusnueckuii cMbicii. BolunciaeHue uHTerpaia
no popmyne Hetotona—JIelOnu1a.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy o0yuenus B 10 kiiacce 00yyaromuiicss NOJyYUT CAEAYOIUE MPEAMETHBIE
PE3YJIbTATHL:

Yuc/ia 1 BLIYHC/ICHHUS

OMEPUPOBATH MOHATUAMU: PALMOHATBHOE U JIEHCTBUTENBHOE YACI0, OOBIKHOBCHHAS
U JeCATUYHAS ApOOb, TPOLCHTHI,

BBITIOJIHSTh apu(IMETUUECKHUE ONMEPallii C PAlMOHAIBHBIMU U ACHUCTBUTEIBLHBIMU
YU CJIAMU,

BBITIOJTHSITh MPUOJIMKEHHBIE BBIYUCIICHH S, UCTTOJIB3YS MPAaBUIIa OKPYIJICHMS, IENATh
MPUKUJIKY U OLICHKY PE3YJIbTaTa BIYUCIICHUN,

OMEPUPOBATh MOHATUSMHU. CTENEHL C LEABIM TMOKa3areyieM, cTaHaapTHas (opma
3aMACU  JCHCTBUTEIIBHOTO YHKCJIA, KOPEHb HATYPAIBHONW CTENEHHU, WCIOJIB30BATh
MOJIXOISITY 0 (JOPMY 3alUCH ACHCTBUTEIBLHBIX YACET JIJIsl PEIICHUS TPAKTUYECKUX 334
Y MPEICTABIICHUS TAHHBIX,

ONEPUPOBATE TIOHATUSAMMU. CHHYC, KOCHHYC M TAHICHC MPOU3BOJIBHOIO YIJIA,
UCIOJIb30BATh 3aMKCh MPOM3BOJIBHOIO yIJIa 4YEpPe3 OOpaTHBIC TPUTOHOMETPUUECKUE
(YHKLMH.

YpaBHeHHS H HEPABEHCTBA:

ONEPUPOBATE  IMOHATHUAMHU. TOXKIAECTBO, YPaBHEHHE, HEPABEHCTBO, LEIIOE,
palMOHAIBHOE, HWPPALMOHAIBHOS YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
YPaBHEHHUE,

BBIMIOJIHATE MPEOOPA30BaHKsl TPUTOHOMETPHUYECKAX BBIPAKCHUNA W peIIATh
TPATOHOMETPUYECKUE YPABHEHHS,

BBIMIOJIHATE ~ MPEOOpa3oBaHKsl LENbIX, PANUOHATBHBIX M  WPPALMOHAIBHBIX
BBIPOKECHUN W peIIarh OCHOBHBIE THUIIBI LENBIX, PALMOHAIBHBIX U HPPALHOHAIBHBIX
YPaBHEHUA U HEPABEHCTB,

[IPAMEHATE YPABHEHHUS W HEPABCHCTBA JUIA PEIICHUS MATeMaTUYECKUX 3ahay |
3a/1a4 U3 Pa3IMYHbIX 00JIaCTEH HAYKW U PeallbHON KU3HU;

MOJCIMPOBATh PEAJIbHBIE CUTYallMd HA SI3bIKE anreOpbl, COCTABIATh BBIPAKEHUS,
VPaBHEHUs, HEPABECHCTBA I10 YCJIOBHIO 3aJa4d, HCCIEN0BATh IOCTPOCHHBIE MOJIEIH
C MCIIOJIb30BAHHMEM arnapara ajareOpsbl.
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DOYyHKIHH U FPAPUKH:

OMEpUPOBaTh TMOHATHAMM: (PyHKUIMSA, cnocoObl 3amaHus (QYHKIUM, 001acTh
OTPEACTIEHUS] U MHOKECTBO 3HAYEHUH (QYyHKIMH, TpaduK PYHKIMH, B3AUMHO OOPaTHBIC
INGINIVIN

OMEpPUPOBATh TMOHATHUAMHU. YETHOCTh M HEYETHOCTh (YHKIMM, HYJIM (PyHKIHWH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

MCNOJIb30BaTh Tpaduku (PyHKIUI 1S PELICHUS YPABHEHUH;

CTPOMTh M 4YWTaTh TpaQuKU JHHEHHON (YHKIUM, KBAaAPATUYHOW (PyHKLIHH,
CTEMECHHON (PYHKIMH C LETBIM MTOKA3ATENEM,

UCNOJb30BaTh Tpadukn (PyHKIUH A UCCIEA0BAHUS MTPOLECCOB U 3aBUCHMOCTEM
OPHA PELICHUM 3a7a4 U3 APYTruX Y4YEOHBIX MPEAMETOB W PEalbHON >KM3HH, BBIPAKATH
(opMysIaMu 3aBUCUMOCTH MEKIY BEIMUMHAMM.

Hauvaja MmaTeMaTn4yecKkoro aHaauza:

OMEPUPOBAThL  MOHSATUSMHU.  TMOCJEAOBATEIbHOCTh,  apupMeThdeckas U
reoMeTpudecKas Mporpecchu;

ONEPUPOBATH MOHATUAMU: OECKOHEUHO YObIBAIOLIAsi TEOMETPUYECKAsl MPOrpeccus,
cyMMa OECKOHEUHO YOBIBAKOIIEH T€OMETPUUYECKOM MPOTPECCUH,

3aJaBarh MOCJIeI0BATENBHOCTH PA3IMYHBIMU CIIOCO0aMU,

UCIOJIb30BaTh CBOMCTBA MOCEAOBATENBHOCTEH M MPOrpEcCMil Ul peLleHUs
pEaNbHBIX 3a/1a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA:
OTNEPUPOBATH MOHATUSAMU. MHOKECTBO, ONEPALMUA HAJ MHOKECTBAMU,
KCIMOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar IJis OMUCAHUS PEATbHBIX
MPOLIECCOB U SIBJICHUM, TPU PEIICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEAMETOB,;
OTNIEPUPOBATH MOHATUAMU: ONPEACIICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIBCTBO.

K koHiy 00yuenus B 11 kiacce o0yydaromuiicss NOAYYUT CAEAYOIUE MPEAMETHBIE
PE3YJIbTATHL:

YucJia v BbIYHCJICHHUSA

ONEPUPOBATH MOHATHUSIMHU. HATYPAIBHOE, LEJIOEC YUCIIO, MCHOJIb30BATH MPU3HAKU
JEITMMOCTH LENBIX YMCEJ, PA3JIOKEHUE YUCIIA HA MPOCTHIC MHOXKUTEIU I PELICHUS
3a7a4,

OTNIEPUPOBATH MOHATUEM . CTENEHD C PALIMOHATILHBIM IMOKA3aTEIIEM;

OMEPUPOBATh TMOHATHUSAMU:. JIOTapu(PM YKCaa, JACCATUYHBIE W HATypajbHBIC
Jorapu(msl.

YpaBHeHHS H HEPABEHCTBA:

NPUMEHSTH CBOMCTBA CTEMEHW s NMPeoOpa3oBaHUsl BBIPAKCHHMA, OMEpUPOBaTh
MOHATUAMU: TIOKA3aTEIbHOE YpPaBHEHHWE W HEPABEHCTBO, PELIATh OCHOBHBIE THITBI
[TOKa3aTeIbHBIX YPABHEHHUN U HEPABEHCTB;

BBITIOJIHATE MPe0Opa30BaHusl BIPAKCHUN, COAEPKALIMX JIOTApU(MBbL, ONIEPUPOBATH
NOHATUSIMHA: JIOTAPU(PMUYECKOE YPABHEHUE W HEPABEHCTBO, PELIATh OCHOBHBIC THIIBI
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Jorapu()MUUYECKUX YPABHCHUM U HEPABEHCTB,

HAXOJUTh PEIICHUS MTPOCTEHIINX TPUTOHOMETPUYECKNX HEPABEHCTB,

OIIEpUPOBATE TOHATUAMHU. CHUCTEMA JIMHEWHBIX YPABHEHUA H €€ PEIICHHUE,
HCTIOJIb30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUN TS PELICHUS MPAKTUYECKUX 3a/1aY;

HAaXOAUTh PEIICHUA MNPOCTEUIINX CUCTEM W COBOKYITHOCTEW pPalMOHAIBHBIX
YPaBHEHUA U HEPABEHCTB,

MOJICIMPOBATh PEATbHBIC CUTYAIIMKM Ha SI3bIKE aireOpbl, COCTABIIATh BHIPAKECHUS,
YPaBHEHM, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 3344, UCCIEA0BATh MOCTPOCHHBIE
MOJIETIN C UCIIOJIb30BAHUEM anmnapara areOpsl.

DOYyHKIHH U FPAPUKH:

OMEpPUPOBATH MOHATUAMM: MEPHOANYECKAs (PYHKIMS, MPOMEXYTKH MOHOTOHHOCTH
(YHKIMH, TOYKM OSKCTpeMyMa (PYHKUMH, HauOOJIbLIEE M HAUMEHBIICE 3HAUYCHUS
(YHKIIMM HA MPOMEXKYTKE, WCMOJIB30BATh WX JUIsl UCCIECA0BAHUS (PYHKLMHU, 3aJaHHOH
rpadukom;

OMEpUPOBaTh  MOHATHSAMM: TpapuKH  MOKA3aTENbHON,  JIorapu(pMUUYECKON
U TPUTOHOMETPUYECKHX (PYHKIMH, M300pakaTe MX HA KOOPAMHATHOW TUIOCKOCTH H
WCIIOJIB30BATh I PEIICHUS YPABHEHUI U HEPABEHCTB;

n300pakaTh HA KOOPAWHATHOH MJIOCKOCTM TpaduKA JHMHEHHBIX YPABHCHHN W
HCIIOJIB30BATh UX JUIS PELICHNS CUCTEMBI JINHEWHBIX YPABHECHHU,

UCNOJIb30BaTh Tpadukn PyHKIUH A7 MCCIEA0BAHUS TPOLECCOB U 3aBUCHMOCTEM
U3 APYrux YYeOHBIX TUCLIUILIUH.

Hauana mareMaTHYeCKOro aHa/JIm3a:

OMEpPUPOBATh MOHATUSAMHU. HEMPEPBIBHAS (PYHKIMs, NPOU3BOAHAS (PyHKIHMH,
UCMOJIb30BaTh TEOMETPUYECKAA W (PU3MYECKUH CMBICIT MPOM3BOAHON IJI pPELICHHS
3a1ad4,

HAaXOJUTh MPOM3BOAHBIE JIIEMECHTAPHBIX (YHKIMI, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, MPOU3BEACHHUS, YACTHOTO (DYHKIHIA;

WCMOJIb30BaTh MPOU3BOJHYIO [UIsl MCCIEAOBaHUS (YHKOMM HA MOHOTOHHOCTB
Y 3KCTPEMYMBI, MIPUMEHSTh PE3YIbTAThl HCCIEAOBAHUS K MOCTPOCHHUIO IPAPUKOB,;

WCIOJIB30BaTh  MPOM3BOMHYIO  JUIA  HAXOXKACHWUS  HAWIYYIIETO  PEIICHUS
B IIPUKJIAJHBIX, B TOM YUCJIE COLMAIBHO-DKOHOMUYECKUX, 3a1a4axX;

OMEPUPOBATH MOHATUSAMU: IEPBOOOPa3HAs U MHTErPAJ, MOHUMATh TE€OMETPUYECKU I
¥ (PU3AYECKUI CMBICI HHTErPaa,

HAaXOJUTh NEPBOOOPA3HBIE AJIEMEHTAPHBIX (PYHKUIMN, BBIYUCIATH WHTETPA MO
dbopmyne Hetorona—JlelOnuna;

pemar TPUKIAAHBIE 3a7a4d, B TOM YHCIE COLMAIBHO-DKOHOMHYECKOIO |
(pM3NYECKOro XapakTepa, CpeACTBAMH MAaTEMATHYECKOTO aHAJIHA3A.
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10 KVIACC
HaumenoBanue pazaena  |KosmuecTBo OCHOBHOE COAECP)KAHUE OCHOBHBIE BHJIBI ICATEIIBHOCTH
(TeMBbI) Kypca 4acoB oOyyJaroumxcs
MHOKeCTBA palliOHAIBHBIX 14 MHO0XeCTBO, Olepaliu Hcnoab3oBaTh TEOPETUKO-

W ICHCTBUTENBHBIX YUCEIL
PannoHalibHbIe ypaBHEHUS U
HEPABEHCTBA

HaJl MHOKECTBAMHU. [[narpaMmasl
Oiinepa—Benna.

Paumonanbhbie uricna. OOBIKHOBEHHBIE
U ICCATAYHBIC APOOH, MPOLICHTHI,
OECKOHEUYHBIE MEPUOINYECKUE TPOOH.
ApupmeTnuecKkre onepannu

C PALMOHAJIEHBIMH YMCIIAMM,
npeoOpa3OBaHUs YUCITOBBIX
BbIpKEHUi. [IpumMeHenne qpobeii n
MPOLICHTOB JUTSl PELICHUS IPUKIIAIHBIX
3a/Ja4 U3 pa3InvYHbIX OTPAC/Ie 3HAHUHI
1 peTbHOM KU3HH.

JIeMCTBUTENBLHBIC YUCIIA.
PanmoHanbHbIe 1 HPPALMOHAIIBHBIE
yrcia. ApupMETHUECKHE ONEepaLK

C ICHCTBUTEIILHBIMA YU CIIAMMU.
[TpuOnmKkEHHBIE BEIYACIEHUS, TPaBUIIa
OKPYIJICHHMS, IPUKUIKA U OLICHKA
pe3yabTara BEIYUCIICHUH.

MHO>KECTBEHHBIN armapar

JUTS OTIMCAHMS XOAA PEIIEHUS
MaTEMaTHUYECKHX 3a/a4, a TAKXKE
PEATTBHBIX MPOLIECCOB U SIBJICHUIA,

NPH PELICHUY 3324 U3 IPYTHX
y4€OHBIX MPEAMETOB.

OnepupoBars NOHITHAMMU:
PALMOHAIBHOE YUCIIO, IEHCTBUTEIBHOE
YUCII0, OOBIKHOBEHHAS IPOOb,
AEeCATHYHAS APOOb, MPOLICHTHI.
BoinoaasaTs apudmMeTnueckue
OTEpalLyy ¢ PALMOHAIBHBIMU 1
JNEHUCTBUTENLHBIMA YN CITAMU,
NPUOIMKEHHBIC BEIYHACIICHHS,
WCIOJIB3YSl MPaBUiIa OKPYIJICHUS.
JleJ1aTh NPUKHAKY H OLIEHKY
pe3yybTara BEIYUCICHUM.
OnepupoBars NOHATUSIMH
TOKJIECTBO, YPABHEHUE, HEPABEHCTBO,
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ToxaecTBa ¥ TOKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, pelieHue
HEpaBEHCTBA. METO1 HHTEPBAJIOB.
Peuienne nensix u ApoOHO-
palMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

LIET0E U PALMOHAIIBHOE YPABHEHMUE,
HEPABEHCTBO.

BoinosHsATh npeo0pa3oBaHus LEIbIX
Y PALMOHAJIBHBIX BBIPAKEHHIA.
Pemiatb OCHOBHBIE THTIBI LIETBIX
VUPPALMOHATIbHBIX YPABHEHWH 1
HEPABEHCTB.

IIpumeHsSITH palluOHATIEHBIC
YPaBHEHHUS U HEPABCHCTBA

JUTS PELICHUST MATEMAaTHYECKUX 3aa4
W 33724 U3 Pa3IMYHbIX 001acTel HAYKH
1 peasbHOM YKA3HU

OyHkiuu ¥ rpadpuku. CTeneHb
C LIEJIBIM TIOKA3aTesieM

OyHKIUA, cOCOObI 3aAaHus (PYHKIUU.
Bzaumuo oOparHeie pyHkumu. ['paduk
(YHKIMH.

O06acTh ONMPEECICHHUS U MHOMKECTBO
3HaueHuil QyHkumu. Hymm QyHKoum.
ITpoMeKyTKH 3HAKONIOCTOSHCTBA.
Y&THBIE U HEYETHBIE (PYHKLIWN.
CreneHsp ¢ NENbIM MOKA3aTeNEM.,
CranpaptHas (popma 3anucu
JCHCTBUTEIILHOIO YUCIIA.
Hcnonb3oBanue noaxoasmei Gopmsl
3aMKUCH JEHCTBUTEIBHBIX YACEN

JUTS PELICHUS MPAKTUYECKUX 3124

Y TIPEJICTABJICHUS JAHHBIX.

OnepupoBarb NOHATUSIMU: (PYHKLIHS,
cnocoObl 3aaHusl PyHKIMU, B3AUMHO
oOpaTHbi¢ PyHKIMH, 00NaCTh
OTNPEACTIEHUS] 1 MHO>KECTBO 3HAYCHUMN
¢yHKIMH, TpaduK QyHKIHMA;, YETHOCTH
Y HEYETHOCTh (PYHKIMU, HYJIH
(DYHKLIMH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA.

BoemosansaTs npeo0pa3oBaHus
CTEIEHEH C LEIIbIM MMOKA3ATENEM.
Hcnonb30Barh CTaHAAPTHYIO GOpMY
3aMUCU ICHCTBUTEIILHOIO YUCIIA.
DopMyTHPOBATH

U WLTIOCTPUPOBATH rpapuyuecku
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CreneHHast QyHKIMS C HATYPATBHBIM
1 LENBIM TOoKa3areseM. E€ cBoiicTea n

rpaduk

CBOICTBA CTEMECHHON (DYHKIIUH.
Breipaxars (popMyamMu 3aBUCUMOCTH
MEXIY BETUYMHAMMU.

Hcnonb3oBarh HH(PPOBLIE pecy pebl
JUTS TOCTPOCHUSI rpauKoB PyHKIAM

Y U3YYEHHUS UX CBOWCTB

ApUPMETHUECKANA KOPEHD
n—OW CTEIICHU.
HppaumoHaibHbIE YPaBHEHUS
W HEPABEHCTBA

18

ApupMETUUECKHIA KOPEHB
HATYPAJIbHOM cTeneHu. [lecTBrs

C apu(PMETUYECKMMU KOPHSIMU #—OW
CTEIICHH.

Pemennie nppanoHanbHbIX YPAaBHEHAN
Y HEPABEHCTB.

CpoiicTBa 1 rpadmK KOpHS 71-0W
CTEIICHU

DopMyJTHPOBATH, 3aIIUCHIBATH

B CHMBOJINYECKO# popme

Y WIJTIOCTPUPOBAThL IPUMEPAMH
CBOWCTBA KOPHS /-0 CTETIICHH.
BoinoaasaTs npeoOpazoBanust
UppaliOHAIBHBIX BEIPAKEHUH.
Pemiars OCHOBHBIE THUITBI
UppalOHAIBHBIX YPaBHEHUI

1 HEPABEHCTB.

IIpuMeHATH 101 peleHus
PA3THYHBIX 32124 UPPALUOHAIBHBIE
VPaBHEHUS U HEPABEHCTBA.

CTpoutb, YNTATH TPpaQuK KOPHS 1-0H
CTCIIEHH.

Hcnonb3oBarh HH(PPOBLIE pecy pebl
JUTS TOCTPOCHUSI rpaduKkoB PyHKIMM
Y U3YYEHUS UX CBOWCTB
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DOopMyIIBl TPUTOHOMETPHH. 22 CHHYC, KOCUHYC ¥ TAHT'€HC YMCI0BOr0 | OmepupoBaTh NOHSITHSIMH: CUHYC,
TpPUrOHOMETPUUYECKHE aprymeHTa. ApKCUHYC, apKKOCHHYC KOCHUHYC U TAHT'€HC NTPOU3BOJIBHOTO
YPaBHEHUS M QPKTAHT€HC YUCIIOBOTO apryMEHTA. yria.
TpuroHoMeTprIecKas OKpPy>KHOCTb, Hcnoas3oBath 3a0HCH
ONPEIENEHUE TPUTOHOMETPUUECKUX POU3BOJIBHOIO yIia yepe3 0OpaTHBIE
(PYHKIMI YMCIOBOTO ApryMEHTA. TPUTOHOMETPUYECKUE DYHKIINK.
OCHOBHBIE TPUTOHOMETPUYECKHE BoemosansaTs npeo0pa3oBaHus
dbopmynsl. [IpeoOpazoBanue TPUTOHOMETPUYCCKUX BBIPAKEHUH.
TPUTOHOMETPUYECKUX BBIPAKECHUN. PemiaTe OCHOBHBIE THIIBI
PelieHne TpUroHOMETPUIECKUX TPUTOHOMETPUYECKUX YPABHEHUI
YpaBHEHHUI
[ locinenoBaTeIbHOCTH 5 [TocnemoBaTeTbHOCTH, CIOCOOBI OnepupoBarb NOHATHSIMM:

U MPOrPECCUU

3a1aHKS TIOCTIEA0BATENBHOCTEN.
MOHOTOHHBIE TIOCIEA0BATEIIBHOCTH.
ApupmeTnueckas i reOMETPHYECKAs
nporpeccuu. BeCKOHEUHO yOBIBarOIIAst
reOMETPUYECKAS MPOTPECCUSL.
Cymma GeCKOHEUHO yOBIBAOIIECH
FEOMETPUAIECKOM ITPOTPECCHUH.
dopmyJia CIOKHBIX IPOLEHTOB.
Hcnons3oBanue nporpeccuu

JUISl PELIEHUS PEATBHBIX 3a1a4
MPUKJIAIHOTO XapaKTepa

NOCJIEAOBATENBHOCTD,
apu(pMeTHUECKas U TEOMETPHYECKAS
IPOrpeccuu; OECKOHEUHO YOBIBAKOIIAS
reOMETPUYECKAsE TPOrPECCHUs, CyMMa
OECKOHEYHO YOBIBAIONICH
FEOMETPUYECKON IIPOTrPECCUM.
3apaBarhb 0OCIEA0BATEIBHOCTH
pa3IMYHBIMA CIIOCOOAMH.
IIpuMeHATH popMy.1y CJI0KHBIX
NPOLEHTOB JJIsl pelIeHHUsI 3a/1a4

W3 PEATBLHOMN MPAKTUKA

(C MCMOJIB30BAHUEM KAITBKYJIATOPA).
Hcnoas3oBarh cBoiicTBa
NOCJIEAOBATENBHOCTEN U MPOTPECCHIA
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JUTSL PEIICHUS pealTbHBIX 33124
NPUKITaTHOTO XapaKTepa

[ ToBTOpEHME, 0000UIEHNUE, 3 OCHOBHBIE MIOHATHUS Kypca areOpsbl IIpuMeHATH OCHOBHBIE OHATUA Kypca
CUCTEMATU3ALMS 3HAHUHT Y HaYaJl MaTEMaTU4YEeCKOr0 aHaIMn3a anreOpbl 1 HA4YaJl MAaTEMATHYECKOTO
10 knacca, o0o01IeHHE aHanu3a JJid peuieHus 3a/1a4
Y CUCTEMAaTHU3alns 3HAHIH W3 PeaJIbHON JKU3HU U JPYTUX
LIKOJIBHBIX TACLHATUIMH
OBILIEE KOJIMYECTBO 68
YACOB I1O ITPOIPAMME
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11 KNIIACC
Haumenosanue pasnena  |[KoJimuecTBo OCHOBHOE COAEP)KAHUE OCHOBHBIE BUJIBI AEATENBHOCTH
(TeMBbI) Kypca 4acoB oOyyJaroumxcs
Crenenp ¢ pauMoOHaIbHBIM 12 Crenens ¢ pauroOHaIbHBIM DopMyJTHPOBATH, 32N CHIBATH
[MOKA3aTEIIEM. nokasaresieM. CBOMCTBA CTENEHU. B CHMBOJIHY€eCKoii (popme
[TokazarenbHas PyHKLHSL. [TpeoGpa3oBanne BEIPAKEHUHA, 1 WILJIIOCTPHPOBATH NIPUMeEpaMu
[ToxasaTenbHbIC YPABHEHUS COZIEpIKAILMX PALMOHAIBHBIC CTENIEHU. | CBOMCTBA CTEIICHU.
1 HEPABEHCTBA [TokazarenbHbBIC YPABHEHUS IIpumMeHsATh CBOICTBA CTENICHU
Y HEPABEHCTBA. IUTs IPe0OPa30BaHKs BEIPAKEHUIA.
IlokazarenpHas QpyHKIMA, €€ cBOMicTBA | DOpMyIMpPOBaATH
U rpauk 1 WTKOCTPHPOBATH rPa@uYecKu
CBOICTBA NOKA3aTENBHON (PYHKIIVH.
PemiaTs OCHOBHBIE TUIIBI
[MOKA3aTEIbHBIX YPABHEHUH
1 HEPABEHCTB.
Hcnoan3oBars nudpoBbie pecypesl
JUTS MOCTPOCHUS rpapuKOB PyHKIMIHA
1 A3YYECHUS UX CBOWCTB
Jlorapupmuueckas GyHKIus. 12 Jlorapudm uncna. JlecaTudneie DopMyJTHPOBATH, 32N CHIBATH

Jlorapu(pmMuueckne ypaBHEHUs
W HEPABEHCTBA

Y HaTypaJibHbIC JIOTapU(PMBbI.
[TpeoOpazoBaHKe BEIPAKCHUA,
COJIEPKalINX JOrapu(pMBbl.
Jlorapudmuueckue ypaBHEHUs
Y HEPABEHCTBA.

B CHMBOJINYECKOi popme

Y WLTIOCTPUPOBATH NPUMEpPaMu
CBOICTBa Jlorapudma.

BoinosansaTs npeoOpa3zoBaHus
BBIPAKEHUI, CONEPIKALMX JIOTApU(PMBI.
DopMyTHPOBATH
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Jlorapudmuueckas QyHKIUs, €€
CBOiicTBa M rpauk

Y WLIICTPUAPOBATH rpaguuecKu
cBoiicTBa orapupMuyeckoit pyHKIUN.
Pewmiatb OCHOBHBIC TUTIBI
JOTapu(PMUYECKUX YPABHEHU I

Y HEPABEHCTB.

Hcnoab3oBaTh M poBbIE pecypcbl
JUTS TOCTPOCHUS rpaPpuKOB QPyHKIMM

1 A3YYECHUS UX CBOWCTB.
3HAKOMHUTBCS C HICTOPHEI Pa3BUTHS
MaTEMaTHK!

TpUTrOHOMETPUYECKHE
(YHKIMH 1 UX TPAPUKH.
TpUTrOHOMETPUYECKHE
HEPABCHCTBA

TpuroHomMeTpuyeCcKue PyHKIMH, UX
CBOIicTBa M rpadukm.

[TpuMepBI TPUTOHOMETPAUYECKUX
HEPABEHCTB

OnepupoBarb

NOHSITHEM NTEPUOaNUECKast PyHKIHUS.
Crpours, aHAJIM3HPOBATH,
CPaBHUBATH rpaduku
TPUTOHOMETPUUECKHUX (PYHKIIHIA.
DopMyTHPOBATH

Y WUTKCTPHPOBATH rpaQu4ecKu
CBOICTBA TPUTOHOMETPHUUECKHUX
(YHKIMIA.

Pemars npocreiimme
TPUTOHOMETPUYECKUE HEPABEHCTBA.
HUcnoas3oBarb rpaguku s
PELICHUSI TPUTOHOMETPUYECKIX
HEPABEHCTB.
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Hcnoab3oBarh HH(PPOBLIE pecypchbl
JUTS MOCTPOCHUS rpapuKOB PyHKIMIHA
1 A3YYECHUS UX CBOWCTB

[ IponsBoanas. [IpumeHenne
[TPONU3BOHOMN

24

HenpepeiBabie pyHknmn. Meton

HHTCPBAJIOB IJId PCIICHHA HCPABCHCTB.

[TponsBoaHas GyHKIUK.
["'eomeTpuuecknii U GU3NUECKUi
CMBICJT IIPONU3BOIHOM.

IIpon3BoaHBIE dIIEMEHTAPHBIX
¢yHKumiA. [Tpon3BogHas CyMMBI,
POU3BEICHUS, YaCTHOTO (DYHKIUHA.
IIpumenenre npou3BOAHOMN

K UCCEAOBAHUIO (DYHKIIUNA

HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne nHanbonsiero

Y HAMMEHBIIETO 3HAUCHUS (PYHKIUU
Ha OTPE3KE.

[IpumeHene Mpou3BOIHOMN

JUTS. HAXOXKJICHUST HAMTYYLIETO
PELICHUS B MPUKJIAAHBIX 331a4aX,
JUTSI OIPEIENEHUS CKOPOCTH MPOLIECCa,
3a1aHHOTO (HPOPMYJIO Uu rpaduKoM

OnepupoBaTb NOHATHSIMU:
HenpepoiBHAs QYHKIUS, MPOU3BOAHAS
(YHKIMH.

Hcnonb3oBaTh reOMETpUYECKUIA

1 PU3NYECKUIT CMBICIT POU3BOJIHOM
JUTS PELLICHUS 3a/1a4.

Haxoaurs Mpou3BOAHbBIE
BJIEMEHTAPHBIX (PYHKUMH, BBIYHCASATH
NPOU3BOJHBIE CYMMBI, IPOU3BEIACHMS,
YaCTHOTO (PYHKIIMIA.

Hcenonb30BaTh NPOU3BOAHYHO

JUTS UCCIIETOBAHUS (PYHKIIMH

Ha MOHOTOHHOCTb ¥ 3KCTPEMYMBI,
NPUMEHSITH Pe3yJbTaThl
HCCJICTOBAHNS K TIOCTPOCHUIO
rpadukoB. IIpuMeHATH MPOU3BOIHY IO
JUTS. HAXOXKACHUSI HAMJTYYILIETO
PELICHUS B TPUKIIAJHBIX, B TOM YMCIIE
COLIMATIbHO-IKOHOMHUYECKHUX, 3a1a4aX.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS
MaTEMaTHYECKOrO aHAJIA3a
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MHTerpan u ero npuMeHeHns 9 [TepBooOpaznas. Tabnuua OnepupoBaTb NOHSATHSIMH .
NEePBOOOPaA3HBIX. neprooOpasHas, UHTErpaJl.
Hurerpan, reoMeTpudecKuii Haxoauts nepBooOpasHbie
¥ (PU3NYECKUI CMBICIT MIHTETPAJIA. 3JIEMEHTAPHBIX (PYHKLMI, BBIMHCISTH
Beruncnenue uaTerpana no gopmyse uHTETpan no popmyae Herorona—
Herorona—JleitOanna JleitOHunmA.
3HAKOMUTBCS ¢ HCTOPHEH PA3BUTUS
MAaTEeMaTHYECKOTO aHAIN3a
CucremMbl ypaBHEHHN 12 CHCcTeMBI JINHEWHBIX YPABHEHUH. OnepupoBaTb NOHATHSIMH. CHCTEMA

Pemenue npukiaaHeix 3aaa4

C TTIOMOIIBIO CUCTEMBI JINHENHBIX
YPaBHEHU.

CHCTEMBI U COBOKYITHOCTH LETBIX,
PALMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeJIbHBIX, JIOTapU(PMUICCKUX
VPaBHEHU U HEPABEHCTB.
Hcnonb3oBanue rpadukoB QPyHKIANA
JUISL PELICHUS] YPABHEHUN U CUCTEM.
[IpumeHeHuE YpaBHEHU, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeEMaTAYECKUX 3a1a4 A 3a1a4

U3 pa3Iu4HbIX 001acTe HaAyKH

1 peaJbHON JKU3HU

JIMHENHBIX YPABHCHUN U €€ PEIICHNUE.
Hcnonb3oBaTh CUCTEMY JTMHEWHBIX
YPaBHEHUN IS PELUICHUAS
[IPaKTHYECKUAX 3a1a4.

Haxoaurs pemieHust IpOCTENRIINX
CHUCTEM U COBOKYITHOCTEHN
palMOHANIbHBIX YPaBHEHUI

1 HEPABEHCTB.

Hcnoaw3oBars rpadpuku GyHKIMH
JUISL pELICHUST YPABHEHUH.
MoaeaupoBaTh PeaIbHbIE CUTYAL[UU
Ha SI3bIKE aIreOpbl, COCTABIIATH
BBIPOKEHUS, YPABHEHHUS, HEPABEHCTBA
M CUCTEMEI 10 YCIIOBUIO 334U,
HCC/Ie0BATH IOCTPOCHHBIE MO
C UCIOJIb30BAHKEM ammnapara aareOpbl
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HarypanpHbIe U LeNble Yucia

HarypanbHble U 1ienbie 4nciia
B 3a/1a4ax U3 peajbHON YKU3HH.
IIpr3HaKy NeMMOCTH LIEJIBIX YHCETT

OnepupoBaTb NOHATHSIMU:
HATYPAIBHOE YUCIIO, LEJIOE YUCIIO.
Hcnoab30BaTh NPU3HAKK ICTUMOCTH
LENBIX YUCEN, PA3JIOKEHUE YHCTA

Ha MPOCTHIC MHOKUTENHN JUTSl PEHICHUS
3ama4y

[ToBTOpeHKE, 0000IICHUE,
cucTeMaTu3anys 3HaHu

18

OCHOBHBIE TTOHATHS Kypca anreOpsbl
¥ HavaJl MAaTeMaTHYEeCKOro aHaIn3a,
0000IIIEHNE U cCUCTEMATH3AlIU 3HAHWIA

Pemiars npukjiaasbie 3a1a4u

U3 PA3IMYHBIX 00JaCTel HAYKH

1 peaIbHOM JKU3HHU € ITOMOIIBIO
OCHOBHBIX MOHSATUH Kypca anreOpsl
M Hayajl MaTeEMaTHYeCKOro aHam3a.
Bui0upaTs onTuManbHBIE CTOCOOBI
BBIYHCIICHUMN.

Hcnonb3oBarh 1S pelieHus 3a1a4
VPaBHEHUS, HEPABEHCTBA U CUCTEMBI
YPaBHEHHIA, CBOIMCTBA PyHKIIMAN

U rpadMKoB

OBILIEE KOJIMYECTBO
YACOB I1O ITPOIPAMME

102
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OEJAEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«JT'EOMETPUS»

HOACHUTEJIBHAA 3AITNCKA

BaxxnocTtbyueOHOTO Kypca TE€OMETPHM HA YPOBHE CPEOHEro OOILIEro
oOpa3zoBaHusi OOYCJIOBJIEHA TMPAKTHYECKOW 3HAYMMOCTHIO METAMPEAMETHBIX H
NPEIMETHBIX PE3YJbTATOB OOYYEHHsS] TEOMETPUM B HANPABICHUHM JIMYHOCTHOTO
pa3BuTus  oOy4varommxcs, (opmupoBaHus (YHKIMOHATBHOW MaTeMaTHYECKOM
IPaMOTHOCTH, M3YUYEHUsS] APYTUX YUYEOHBIX AMCUUIUIMH. Pa3ButHe y oOydarommxcs

NPABWIbHBIX MPEICTABICHANA O CYIIHOCTH M MPOUCXOKACHHH FEOMETPUUYECCKHUX
abcTpakuuii, COOTHOUIEHMHM PEAIBHOTO W HWICAIBHOTO, XapakTEpPe OTPAKEHUS
MaTeMaTHYeCKOW HAYKON ABJICHUN U MPOLIECCOB PEATILHOI0 MUPA, MECTE TEOMETPUHI
B CUCTEME HAyK M POJIM MAaTEMATHYECKOr0 MOJCIAPOBAHHS B HAYYHOM TMO3HAHUH U
B MPAKTHKE CMOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PECHUS 00y YArOIIMXCS, a
TAK>KE KQUECTB MBILIIEHUS, HEOOXOIUMBIX JUIsl aAANTALMU B COBPEMEHHOM OOLIECTRE.

["eomeTpus ABASETCS OAHAM U3 OA30BBIX TPEIMETOB HA YPOBHE CPEIHETO OOLIETO

oOpa3oBaHMs, TaKk Kak OOECIeuMBacT BO3MOXHOCTb M3YUYCHHs KaK JUCLMILIAH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH, TaK U TYMAHATAPHOM.

Jlornyeckoe MbINUICHUE, (POPMUPYEMOE TMPU M3YUYEHWUH OOYyYaArOLIAMHCS
NOHATUWHBIX OCHOB F€OMETPHHM W MOCTPOCHUM LENOYKH JIOTHUECKUX YTBEP)KIACHUIMA
B XOJI€ PEIICHUSI TEOMETPUYECKUX 3314, YMEHUE BBIABUTATh U OMPOBEPraTh FMIOTE3bI
HEMOCPEACTBEHHO UCIIOJIB3YIOTCS MPH PELICHUM 3314 €CTECTBEHHO-HAYYHOTO [IMKJIA,
B YACTHOCTH M3 Kypca (PU3UKH.

YMEHUE OPHEHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX
o0nacTax JACATENbHOCTH 4YelloBeKa. OpHEHTaUWsi 4YEJIOBEKA BO BPEMEHM W
IPOCTPAHCTBE — HEOOXOAUMOE YCIOBUE €r0 COMMAIBHOTO ObITHsA, PopMa OTPAKECHHUS
OKPY>KaOIIEro MHAPA, YCJIOBUE YCIEINHOTO MO3HAHUS U aKTHUBHOTO PE0Opa30OBaHus
ACUCTBUTENBHOCTH. ONEpUpOBaHUE MPOCTPAHCTBEHHBIMUA 00pa3aMH OOBEIUHSET
pasHble BHIbl Y4YeOHOH W  TPYAOBOH  NEATEIBHOCTH, SBISCTCSA  OJHUMH3
npo(heCCHOHANTBHO BAKHBIX KAYE€CTB, MO3TOMY aKTyallbHA 3a7ada (OpMUPOBAHUSAY
o0yvaromuxcss MTPOCTPAHCTBEHHOTO MBIIUICHHS KaK Pa3HOBHIHOCTH OOPa3HOro
MBILICHASI — CYIIECTBEHHOTO KOMIIOHEHTAa B TOJAIOTOBKE K MPAKTHYECKOM
JESATEILHOCTH MO MHOTMM HAIPABIICHHSIM.

Llens ocBOCHUs mporpaMmmel yueOHOTO Kypca «['eoMmerpus» Ha 6a30BOM ypOBHE
oOyueHHs — 00IIe00pa30BaTeIbHOE U OOUIEKYJIBTYPHOE Pa3BUTHE OOYYAOUINXCS
yepe3  oOecrneyeHWe  BO3MOXKHOCTH — MPUOOPETEHUST M KCIOJIb30BAHMS
CUCTEMATHYECKUX TEOMETPUUECKUX 3HAHWUN W JACHCTBHMN, CIEM(UIHBIX TEOMETPHH,
BO3MOKHOCTH YCIIENIHOTO NPOJOHKEHUS OOpa3oBaHMsl MO CHELMATBHOCTSIM, HE
CBSI3aHHBIM C MMPUKJIAIHBIM MCIIOJIB30BAHUEM FEOMETPHH.

[IpuopuTeTHBIMM 3aJauaMK  OCBOEHMS y4eOHOro Kypca «l'eomeTpum» Ha
0a3zoBoM ypoBHE B 10—11 kitaccax sIBISIIOTCA:
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(OpMUPOBAHKE NPEACTABICHMS O TEOMETPHHA KaK YacTH MHUPOBOW KYJIbTYPBI U
OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAFOIIUM MUPOM,

(OpMUPOBAHKE TPEACTABICHUS O MHOTOTPAHHMKAX M TEJAX BPALICHHAS Kak
0 BOKHEHUIIMX MATEMATHYECKUX MOJACISAX, MO3BOJSIOIIMX OINUCHIBATE W M3y4YaTh
Pa3HbBIC SBJICHKS OKPY KAOLIEr0 MUPA,

(OpMUPOBAHKE YMEHMS PACIO3HABATH HA YEPTEXKAX, MOJCNISAX U B PEaTbHOM
MUPE MHOTOTPAHHUKH U TEJa BPALLECHUS,

OBJIAJICHUEC METOAAMH PEIICHUS 3aJad HAa MOCTPOEHUS Ha H300PAKECHUAX
IPOCTPAHCTBEHHBIX PUTYD;

(opmMupoBaHuE YMEHHS ONEPUPOBATH OCHOBHBIMU HNOHSATUSIMU
O MHOTOTPaHHHUKAX W TEJIaX BPALICHHAS U UX OCHOBHBIMHU CBOWCTBAMU,

OBJIQJICHHE QJITOPUTMAMK PELIEHHWsT OCHOBHBIX TUINOB 3aja4, (pOpMHpOBaHHE
YMEHHS MPOBOJUTH HECTOKHBIE JOKA3aTENIbHBIE PACCYXKACHHS B XOJE PEUICHHS
CTEPEOMETPUYECKUX 33124 U 33/1a4 C MPAKTUUYECKUM COACPYKAHUEM,

Pa3BUTHE WHTEIUIEKTYAJIbHBIX W TBOPYECKHX CIMOCOOHOCTEH OO0yYaromMxcs,
NO3HABATEIIbHOM  AKTMBHOCTH,  MCCIEAOBATEIBCKUX  YMEHWH, KPUTHYHOCTH
MBILLIEHUS,

(opmupoBaHue (PYHKIMOHAIBHOW TIPaAMOTHOCTH, PEJICBAHTHOM TIE€OMETPUM:
YMECHHME pPAClO3HABATh TMPOSIBICHUS TEOMETPUYECKHUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEATBHBIX KU3HEHHBIX CUTYaUUsX M MPU U3YYCHHUH IPYIHX
y4e€OHBIX  NPEAMETOB,  MPOSIBIICHUS  3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
(opMyIMpPOBaTh WX HA S3BIKE TE€OMETPHH W CO3/1aBaTh I'€OMETPHUYECKHE MOJECTH,
OPUMEHATh OCBOCHHBIA TE€OMETPUYECKMI ammapar [uisi PEMICHUs TMPAKTUKO-
OPUEHTHPOBAHHBIX 33444, HHTCPIPETUPOBATh U OLICHUBATD IOy YCHHBIEPE3YIIbTATHI.

OTIAYUTENLHOM  OCOOEHHOCTBIO MPOTrPaMMBI MO TE€OMETPUM  SIBISIETCS
BKIIFOUEHUE B KYPC CTEPEOMETPHM B HAYaje€ €ro M3Y4YEHHWs 3a4a4, PEUIacMbIX Ha
YPOBHE MHTYMTHBHOTO MO3HAHUS, M OTIPEACTEHHBIM 00PAa30M OpraHr30BaHHas padoTa
HaJ HHMH, 4YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBILUICHAS, CTUMYJIMPYET NPOTEKAHUE WHTYWTUBHBIX MPOLECCOB, MOTHBUPYETK
JAJbHENIIEMY U3YUCHUIO IIPEAMETA.

[IpeanoureHne OTHAETCS HAIISIAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TECOPETUYECKHE 3HAHWS MMEKOT B CBOCH OCHOBE UYBCTBEHHOCTBH IMPEAMETHO-
NPAKTUYECKON  ACATENbHOCTA.  Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUIA
y 00yHarommxcs B Kypce CTEPEOMETPHM MPOBOAUTCA 34 CYET PELICHHS 3aJa4Ha
CO3/laHME  NPOCTPAHCTBEHHBIX  00pasoB W 334a4  Ha  ONEPUPOBAHUE
NPOCTPAHCTBEHHBIMH oOpazamu. Co3manume o0pa3a OPOBOAMTCS C  OMOPOi Ha
HarJsIIHOCTh, a ONEPUPOBAHKAE 00Pa30M — B YCIIOBHSX OTBJICYEHHUS OT HAIJIAHOCTH,
MBICJIEHHOTO U3MEHEHUSI €0 HCXOJAHOTO COAECPIKAHUSI.

OCHOBHBIMH  COJICP)KATENIBHBIMU JIMHAAMU  y4eOHOro Kypca «l'eomerpus»
B 10-11 xmaccax sBistoresa: «MHororpaHHukny, «lIpsMble W IUTOCKOCTH
B MPOCTPaAHCTBEY, «Tena BpalieHus», «BEKTOpbl 1 KOOPAWHATHL B MPOCTPAHCTBEY.

30



®OenepanbHas pabouast nporpamma | Matemaruka. 1U—11 kimaccel (0a30BbIi yPOBEHB )

DopMUPOBAHKE JIOTHUECKUX YMEHUN pacpeNEsIieTCsl HE TOJBKO MO COACP KATEIbHBIM
JIMHUSIM, HO U TIO T0JlaM 00YUYEHUs Ha YPOBHE CPEJHEr0 00IIero 00pa3oBaHusl.

Copepxkanrie 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pE3yJibTaTaM
OCBOCHHUS MPOrpaMMbl MO TEOMETPUH, PaCHpeACNEHHBIM MO TrojaM O0OydeHus,
CTPYKTYPUPOBAHO TAKKM 0OpPa3oM, 4TOOBI OBJIAICHUE N€OMETPUUECKUMHU MOHSATUIMHU
¥ HaBbIKAMM OCYILECTBIISJIOCH MOCIEN0OBATENBHO U TIOCTYNATENBHO, C COONIOACHUEM
IOPUHIUMA TPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIHOUAIUCH B OOLIYIO CUCTEMY
reOMETPUUECKUX MPEACTaBICHUN 00yUaroIuXcs, paciuupsis U yrnyonss e€, oopasys
MPOYHBIC MHOKECTBEHHBIE CBSI3H.

OO011ee 4MCa0 YacoB, PEKOMEHAOBAHHBIX JJisi M3Y4YEHUs Y4YEOHOro Kypca
«["'eomerpusty — 102 yaca: B 10 kiracce — 68 yacos (2 yaca B Henento), B 11 knmacce — 34
yaca (1 yac B HEAEINIO).

COAEPKAHUE OBYYEHUA

10 KUTACC

IIpsiMbIe H VIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TTOHATUS CTEPEOMETPUM. ToUKa, TpsAMAast, IIOCKOCTh, MPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM IMOCTPOEHUM CTEPEOMETPHM: aKCUOMBI CTEPEOMETPUH
1 CIIEICTBUA U3 HUX.

BzanmHOe pacnonoKeHWe MpsAMbIX B IPOCTPAHCTBE.  IEPECEKAIOIIUECH,
NapajuieNibHbIE U CKPEILMBAIOIIMAECS NPAMBIE. [laparuieTbHOCTh NPSAMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE. MAPAUICIBHBIE IPSMBIE B IPOCTPAHCTBE, MAPAUICIIBHOCTH TPEX
NPAMBIX, NApPAUIENBHOCTh MPAMOM M IUIOCKOCTH. YTJBI € COHAIPaBICHHBIMU
CTOPOHAMHM, YIOJI MEXIY NPAMBIMA B MPOCTPaHCTBE. llaparuieIbHOCTE MITOCKOCTEN:
rapajuiesIbHble  TUIOCKOCTH, CBOMCTBA NapalIeNbHBIX IUIOCKOCTER. [lpocreiimue
OPOCTPAHCTBEHHBIE (QUIypbl HA IUIOCKOCTH. TETPAdAP, KyO, MapasIe/enunes,
MMOCTPOCHUE CEUCHUM.

[IepneHAuKYyAAPHOCTE HPAMONM M IUIOCKOCTH: NEPHEHAUKYIAPHBIE MPAMBIEB
IIPOCTPAHCTBE, MPSMBIE NTAPAUIEIBHBIE U TIEPIICHANKYIISIPHBIE K IIOCKOCTH, IIPU3HAK
MEPIECHANKYIAPHOCTH MPSAMON U IUIOCKOCTH, TEOPEMA O IIPAMON MEPIEHAUKYIIPHOMN
IJIOCKOCTU. YTJIBI B IPOCTPAHCTBE. YIOJI MEXKAY MPAMON U IIOCKOCTBIO, ABYIPAHHBIN
VIOJ1, IMHEWHBIN yroJl ABYTPaHHOro yruia. [lepneHauKyasp U HakJIOHHBIE: PACCTOSTHUE
OT TOYKH O TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM A0 TUIOCKOCTH, MPOCKUUS (PUTrypsl
Ha IUIOCKOCTH. [lepneHAuKyIsspHOCTh IUIOCKOCTEN: MPHU3HAK IEPIEHIUKYIAPHOCTH
JBYX IUIOCKOCTEN. TeopeMa 0 TpEX MepIEeHAUKYIApax.

MHoOrorpaHHuKHu
IToHsaTHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOIPAHHUKA, BBIYKIIBIE U
HEBBINYKJIBIE MHOTOTPAHHHUKM, pPa3BEPTKA MHOrorpaHHuka. llpusma: n-yrojibHas
npu3Ma, TPAHU W OCHOBAHWS TNPHU3MBI, MpsAMas W HAKIOHHAs MPH3MBbI, OOKOBas U
ITOJIHAs OBEPXHOCTH NMpU3MEL. [lapainenenumnen, mpaMOyroibHbIN napajyieaenuIe
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1 €ro cBoicTea. [lupamuna: n-yroiapHas nupamuia, rpaHd 1 OCHOBAHHWE NMUPAMUIBL,
OOKOBask W MOJHAS MOBEPXHOCTh MUPAMUbI, PABAJbHAS M YCCUEHHAS MUPaAMUIA.
ONEMEHThl MPU3MbBIL W NHApPaMUAbl. [IpaBUIbHBIE MHOTOTPAHHMKHW. TIOHSTHE
[PABAJIBHOTO MHOTOIPaHHWKA, MpaBWjbHAs MpU3Ma M TMpaBWIbHAsA [HPAMHUIA,
NPAaBWIbHAS TPEYTOJIbHAS MAPAMUAA W TPABHIIBHBIN TeTpasap, ky0. [lpeacraenenue
O MPABWJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, AOACKASAP U UKocasap. CedeHus npusMel
Y IAPaMHJIBL.

CaMMETpHsT B TPOCTPAHCTBE. CUMMETPUS OTHOCHUTEIBHO TOYKH, TIPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B NMUpaMUAax, Napajuieaenunenax, npaBAiIbHbIX
MHOIOTPAHHHKAX.

Beruncnenne 31eMEHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yrisl. [lnomane
OOKOBOIl TMOBEPXHOCTH W TMOJHOW TIOBEPXHOCTH MPSAMOM MPU3MBI, IUIOLIAIb
OCHOBaHWii, TeopeMa 0 OOKOBOW MOBEPXHOCTU MPAMOHM Npu3Mbl. [Lmomane 60KoBOA
[IOBEPXHOCTH M TIOBEPXHOCTH MPABWIBHON MNUPAMHUIBL, TeopeMa O IUIOLIAan
yceuéHHoii nupamuabl. [TonsaTre 06 00béMe. OOBbEM NUPaAMHIbI, TPU3MBIL.

[lomoOHele Tena B mpoctpaHcTBE. COOTHOWIEHHMS MEXKAY IUIOIAAIMHU
NOBEPXHOCTEHR, 00BEMAMH MOAOOHBIX TEN.

11 KUTACC

Tesia Bpalenust

[unuHapuyeckas MOBEPXHOCTh, 00pa3yIoIUe HUIMHIPUYECKONH MOBEPXHOCTH,
OCh LIWJIMHIPUYECKON MOBEPXHOCTH. [MIuHAp: OCHOBaHMs U OOKOBas MOBEPXHOCTD,
oOpasytomas 1 0Ch, II0aab OOKOBOH M MOJTHON MOBEPXHOCTH.

Konunueckass MOBEPXHOCTb, OOpA3ylOIIME KOHWUYECKOW MOBEPXHOCTH, OCh M
BEPIIMHA KOHUUYECKON MOoBEepXHOCTH. KOHYC: OCHOBaHKME U BepllnHa, 00pasyromias 1
0Cb, IUTOIIAAb OOKOBOW M MOJIHON MOBEPXHOCTU. Y CEUEHHBIH KOHYC. 00pa3yrolue u
BBICOTA, OCHOBAHUSI U OOKOBAs MOBEPXHOCTb.

Chepa u map: UEHTP, paauyC, AMAMETP, IUIOIIAAb IOBEPXHOCTH C(REpPHL
BiaumMHoe pacnosioxkenue cepbl M IIIOCKOCTH, KacaTelibHas IJIOCKOCTh K cdepe,
momaas chepsl.

HzoOpaskeHue Te BpallleH!sl Ha TUIOCKOCTH. Pa3BEpTKa LIWJIMHIPA U KOHYCA.

KomOuHanmu Ten BpallleHUs ¥ MHOTOTPAHHUKOB. MHOTOTPaHHUK, OMMCAHHBIN
0K0J10 cpepbl, chepa, BOUCaHHAS B MHOTOTPAHHUK, WJIU TEJIO BPALIICHHUSI.

[Tonsatue 00 00bEME. OCHOBHBIE CBOKCTBA 00BEMOB Tell. Teopema 00 00BEME
OpSMOYTOJIBHOTO Mapajliesienunena u cieacTBus u3 He¢. OObEM HUIMHAPA, KOHYCA.
O0BEM 11apa ¥ wiomaab cheps.

[TonoOHeie Tena B mpocTpaHcTBE. COOTHOUICHUS MEXKAY IJIOUIAISIMU
NOBEPXHOCTEHR, 00BEMAMH MOAOOHBIX TEN.

Cedenus muuHApa (MapajuieabHO U NEPNEHAUKYJIIPHO OCH), CEUEHUS KOHYyca
(mapasieIbHOE OCHOBAHUIO M TPOXOISIIEE YEPE3 BEPLINHY ), CEUEHUS 1Iapa.
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BekTopbl 1 KOOPANMHATHI B MPOCTPAHCTBE

BekTop Ha MIOCKOCTH W B MPOCTPAaHCTBE. CIOKEHUE M BBIYMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOPA HA 4YMCIO. Pa3noskeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno nmapamnenenunena. Pemenne 3anay, CBSI3aHHBIX ¢ MPUMEHEHHEM
PaBWJI ACHCTBUH ¢ BeKTOpaMu. [IpsMoyronbHas CuCTeEMa KOOPAMHAT B TPOCTPAHCTBE.
Koopaunarel Bektopa. [1pocrelimme 3anaun B KOOPAUHATAX. YTOJ MEKIY BEKTOPAMH.
CKaIipHOE MPOM3BEACHUE BEKTOPOB. BBIUMCIICHWE YINOB MEXIAY MNPAMBIMH W
TIOCKOCTSMHU. KOOPIMHATHO-BEKTOPHBINA METO] PH PEILIEHUN TEOMETPUYECKUX 3a1a4.

HPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kimacce oOyyaromuiics TMOJIYYUT CIECAYIOLIUE
NPEIMETHBIC PE3YIbTATHI

OMIEPUPOBATH MOHATUAMU: TOUKA, MPSAMAas, IITOCKOCTb,

NPUMCEHSITh AKCHOMBI CTEPEOMETPHHM M CJCACTBHS W3 HHUX NPU PELICHUU
rEOMETPUYECKUX 3a/1aY,;

OMEpPUPOBATH MOHATUAMM: NAPATUICTBHOCTD U MEPIEHANKYISPHOCTD MPSAMBIX U
IUIOCKOCTEH;

KJIacCU(PUUMPOBATh B3aWMHOE PACHOJIOKEHWE TMPSAMBIX M IJIOCKOCTEH
B IIPOCTPAHCTBE;

OMEpPUPOBATh MOHATHIMHU: JABYIPAHHBIA yroj, rpaHd ABYTPAHHOTO yria, pedpo
JBYTPAHHOTO YIJIA, TUHEHHBIA YIO ABYTPAHHOTO YIJIa, TPaayCHas Mepa IBYTPaHHOTO
yria,

OMEpPUPOBATh TMOHATUSIMU. MHOTOTPAHHWK, BBIMYKJIBIA W HEBBIMYKJIbIHA
MHOTOTPaHHHUK, 3JIEMEHTBl MHOTOTPAHHUKA, TPABWIIbHBII MHOTOIPAHHUK,

pacro3HaBaTb OCHOBHBIE BHJbl MHOTOTPAHHHMKOB (MMHApamMuAa, MpPU3Ma,
NPSIMOYTOJIBHBIN Napajuienenunen, Kyo);

KJ1acCU(PUIMPOBATh MHOTOIPAHHUKH, BEIOUPAsi OCHOBAHUS sl KilacCH(PUKALIK
(BBIMYKJIBIE U HEBBIMTYKJIBIE MHOTOTPAHHUKH, MPABUIIBHBIE MHOTOTPAHHUKH, TTPSIMBIE U
HAKJIOHHBIE MMPU3MBI, MAPAIIEIICITUTIEB );

ONEPUPOBATH MOHATUSAMU. CEKYINAS NIIOCKOCTh, CCYEHUE MHOTOIPAHHUKOB,;

OOBSICHATH MPUHUMIBI TOCTPOCHUSI CEUCHUM, UCTIONB3YsI METO CIEA0B;

CTPOUTh CEYCHHsSI MHOTOTPAHHMKOB METOJOM CJEA0B, BBIIOJHATH (BBIHOCHBIE)
IUIOCKAE YEPTEIKU M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYP: BHI CBEPXY, COOKY,
CHM3Y,

pelare 3aa4d Ha HAXO>KJICHUE MEOMETPUUYECCKMX BEJMYMH MO 00pa3laM WM
QIrOpUTMaM, TPUMEHSS M3BECTHBIC AHAIMTHYECKAE METOAbl MPU PEUICHAU
CTAHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYHACICHHE PACCTOSHUN MEXAY ABYyMs
TOYKAMH, OT TOYKH O MPSMO#, OT TOUKH 0 MIOCKOCTH, MEXKAY CKPEIIABAOIIMMUCS
OPSIMbIMU;

pelare 3aJa4d Ha HAXOXKICHUE NEOMETPUYECKMX BEIMYMH MO o0pasuam Wiv
JITOPUTMaM, MPUMEHSS W3BECTHBIE AHAIMTUYECCKUE METObI MPH PEIICHUU
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CTAHJAAPTHBIX  MATEMaTMYECKUX  33Jady Ha  BBIYKWCICHHUE  YIJIOB  MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMUA, MEXAY MPSIMON U MITOCKOCTHIO, MEKTY MIIOCKOCTSIMHU,
JIBYTPAHHBIX YTJIOB;

BBIYMCIISITE OOBEMBI W TJIOMIAM TMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupamMuaa) ¢ MPUMEHEHUEM (POPMYJI, BEIUUCIATH COOTHOUIEHUSI MEXKAY TIOMAIIMHA
MOBEPXHOCTEHN, 00BbEMaMU MOJOOHBIX MHOTOIPAHHHUKOB,

OMEPUPOBATH MOHATUSIMU. CHMMETPHUSI B TPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
CUMMETPHH, LICHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI;

U3BJICKaTh, Npeo0pa3oBbIBaTh U WHTEPIPETUPOBATH UH(pOpMaInIo
O MPOCTPAHCTBECHHBIX NEOMETPUUECKHUX (PUTYpax, MPEACTABICHHYIO HA YEPTEXKax U
PUCYHKaX;

MPUMEHSTh T€OMETPUYECKUE (DAKTHI JJI PEIICHHUS CTEPEOMETPUUYECKUX 3aj1ad,
MPEANOIaratolMX HECKOJIBKO [IAaroB PEUICHUS, €CM YCIOBUS MPUMEHEHUS 3aaHbl
B SIBHOH (hopme;

NPUMEHSATH  MPOCTCHIIME  MPOTPAMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIIEHUN CTEPEOMETPUUYECKUX 3a/1aY;

MPUBOJAUTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HU,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE;

MPUMEHSATh TMOJYYECHHBIE 3HAHWUS HAa MPAKTUKE. aHAJU3UPOBATH PEAJbHBIC
CUTyalluM W TPUMEHATh W3YUYCHHBIC TMOHATHS B TMPOLECCE IMOUCKA PELICHUS
MaTEMaTUYECKH CPOPMYTMPOBAHHON MTPOOIEMBI, MOJCTUPOBATh PEAJILHBIE CUTYallun
Ha S3BIKE TEOMETPUHU, HCCIAEAOBATh MOCTPOEHHBIE MOJEAN C HCIOIb30BAHUEM
TEOMETPUYECKUX TMOHATUH M TEOpeM, ammapara ajreOpbl, pemarb MPaKTUUYECKUE
3a/1a4M, CBA3AHHBIC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH.

K koH1y o0yuenus B 11 kiacce 00y4arOmmics HAyYUTCS:

ONEPUPOBATH MOHATHSAMM: UWIMHAPUYECKAs MOBEPXHOCTb, 0OOpa3yIoLINe
WIMHAPUYECKOM MOBEPXHOCTH, IWJIMHAP, KOHUYECKas MOBEPXHOCTh, 00pa3yIoLIKe
KOHMUYECKOW MOBEPXHOCTHU, KOHYC, cheprueckasi TOBEPXHOCTH;

pacrno3HaBarh TeJia BpalleHus (UIMHAP, KOHYC, cdepa u map);

OOBSICHATH CMIOCOOBI OJYUYECHHUS TEJT BPALICHHUS;

KJTAaCCU(PUIIMPOBATH B3AUMHOE PACMOJIOKEHUE CPEPBI U MITOCKOCTH;

ONEPUPOBATH MOHATUSMU: IAPOBOH CErMEHT, OCHOBAHME CETMEHTA, BhICOTA
CErMEHTa, IAPOBOM CJIOH, OCHOBAHKE 1IAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS,
IApPOBOM CEKTOP;

BBIUUCJIATH O0BEMBI U TUTOLIAAN TOBEPXHOCTEH TE BPALICHHUS, TEOMETPUUECKUX
TEJ C MPUMEHEHUEM (POPMYIT;

OTIepUPOBATH MOHATHAMHU. MHOTOTPAHHUK, BIMCAHHBIA B CEpPy W ONMUCAHHBIN
0K0J10 cepsl, chepa, BnucaHHass B MHOTOTPAHHUK WJIM TEJIO BPALCHHUS,

BBIYMCIISATH COOTHOIIECHUS MEXKIY TJIOIMAAIMH TMOBEPXHOCTEH M 00BbEMaMu
MMOTOOHBIX TEII,
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n300paxkaTe H3ydaeMmble (UIYpel OT PYKM H € OPHUMEHECHHUEM MPOCTBIX
YEePTEKHBIX UHCTPYMEHTOB,

BBITIOJIHATE (BBIHOCHBIE) TJIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTBHIX OOBEMHBIX
(quryp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHS TEN BPALICHHUS,

W3BJICKATh,  MHTEPHPETHPOBATH W NPeoOpPa3oBbIBaTH  MHQPOPMALUIO
O IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEACTABICHHYI) HA YEpPTEKax U
PHCYHKAX;

OTMIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE,

BBITIOJIHATh ACHCTBHSI CIIOKEHHSI BEKTOPOB, BBIUATAHUSI BEKTOPOB M YMHOKCHHSI
BEKTOPA HA YKCI0, OOBACHATh, KAKUMHU CBOMCTBAMH OHM O0JIaJato0T;

NPUMEHATH TPABWIIO NAPAJUICIICIUIIEAA,

OMEpUPOBATh TOHATUSMU:. ACKAPTOBBI KOOPAMWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMH, CKAJIIPHOE MPOM3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE W KOMILJIAHAPHBIC
BEKTOPBI,

HaXOJUTh CYMMY BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCJIO, YTOJM MEXKIY
BEKTOPaMH, CKaJsPHOE NPOM3BENCHUE, PpACKIAAbIBaThb BEKTOP MO  JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM;

3a/1aBaTh TIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

NPUMEHSTh T€OMETPUUYECKUE (AKThI [UIsl PEIICHUSI CTEPEOMETPUUECKHUX 3a4ad,
IPEINOArakoIINX HECKOJIBKO [ArOB PEUICHHS, €CIU YCIIOBUSL PUMEHEHHS 33JaHbI
B SIBHOH (hopme;

pelars OPOCTEHIINE TEOMETPHUYECKUE 33Ja4M HA MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJIA;

pelare 3aa4M Ha T0Ka3aTelbCTBO MATEMATHYECKUX OTHOLICHUIA U HAXOKIEHUE
TFEOMETPUYECKUX BEJIIMYMH MO 00paslaM WM aarOpuTMaM, MPUMEHSS H3BECTHBIC
METO/IbI MPU PEUICHAN CTAHAAPTHBIX MATEMATUUYECKUX 33124,

OPUMEHITh ~ OPOCTEHIIME  OPOrpaMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHKAILMOHHBIE CUCTEMBI TPH PELHICHAN CTEPEOMETPUUECCKIX 37124,

NPUBOJUTH MPUMEPBI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B MPUPOAC W SKU3HH,
PAcIoO3HAaBATh MPOSIBIIEHUE 3aKOHOB FEOMETPHH B UCKYCCTBE;

NPUMCEHSTh TOJYYEHHBIC 3HAHWS HA TMPAKTUKE. AHAJIM3HPOBATh PEATIbHBIC
CUTyalMd M TMPUMEHATH W3YYCHHBIE TMOHATUS B MPOLECCE TOWUCKA PEUICHHS
MaTeMaTHYECKH C(HOPMYITMPOBAHHON TPOOIEMBI, MOACITUPOBATH PEATBHBIC CUTY AN
HA SI3BIKC TEOMETPUM, MCCIEAOBATh IMOCTPOCHHBIE MOJCIM C MCMOIb30BAHUEM
rEOMETPUYECKUX TOHATHIA M TEOPEM, anmapara anreOpbl, pellarb MPAKTUYECKUE
3471244, CBSI3aHHBIC C HAXOKAECHUEM I€OMETPUYECCKUX BEJMYUMH.
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10 KVIIACC
HaumenoBanue pazaena  |KosmuecTBo OCHOBHOE COAECP)KAHUE OcHOBHBIE BUJIBI ASSITEILHOCTH
(TeMBbI) Kypca 4acoB o0y Jaroumxcs
BBeIcHNE B CTEPEOMETPUEO 10 OCHOBHBIE TTOHSITHUSI CTEPEOMETPUU. AKTYyaJau3upoBaTh (PakThl © METO b

TOYKa, MPsAMasi, IITOCKOCTb,
npocTpancTBo. [IpaBuina nzoOpakeHus
Ha PUCYHKaX: H300paKeHUS
MJIOCKOCTEH, MapasIeNIbHbIX MPSIMBIX
(OTPE3KOB), CEPEANHBI OTPE3KA.
[TonaTus: epecekarommecs
MJI0CKOCTH, IEPECEKAFOIIUECS MPMAast
Y TUIOCKOCTb.

3HAKOMCTBO C MHOTOTPAaHHUKAMM,
U300paKEHNE MHOTOIPAHHUKOB

HA PUCYHKAX, HA MPOEKIIMOHHBIX
yeprexax. HavanbHbie cBeieHus

0 KyOe ¥ IUpaMuUJEe, UX Pa3BEPTKU

u Mmoaenn. Ce4eHHst MHOTOTPAHHUKOB.
[ToHsaTre 00 aKCHOMATUYECKOM
NOCTPOCHUHU CTEPEOMETPUH. AKCUOMBI
CTEPEOMETPUH U CIIEACTBHS U3 HAX

TUTAHUMETPHH, PEJIEBAHTHBIC TEME.
Hoayyars npeacrablieHUs

O MPOCTPAHCTBEHHBIX (pUTYpax,
pa30upars NPOCTEHIIINE TPaBUIIa
n300paKeHMs TUX PUTYP.
N300paxkars NpsMy0 U TWIOCKOCTh
HA PUCYHKE.

Pacno3sHaBaThs MHOMOTPAaHHUKH,
nupamMuy, Kyo, Ha3bIBaTh UX
BJIEMEHTHI.

JeaTh PUCYHOK Ky0a, MUpaMKIbI,
HAXOJIUTh OIIMOKU B HEBEPHBIX
N300 PKECHUSIX.

3HAKOMHTBLCS C CCUCHHSIMMU,

C METOAOM CJIEJIOB; HCIIOJIB30BATh
JUTSI TOCTPOCHHUSI CEUEHHSI METO
CJIEIOB, KPATKO 3alMChIBATh [IArH
NOCTPOCHUSI CEUCHHSI.
PacnosHaBaTe BUJ CEUCHUS
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Y OTHOLIEHUH, B KOTOPBIX CEUEHUE
nenut pedpa Kyda, HaXOUTh TUIONIAb
CEUCHUSI.

Hcnonwb3oBath nogobue npu
PELIECHUH 33124 HA TOCTPOCHUE
CEUCHUN.

3HAKOMHTBCS C AKCHOMATHYECKAM
NOCTPOCHHUEM CTEPEOMETPUH,

C aKCHOMaMH CTEPEOMETPUH

U CJICICTBUSIMU U3 HUX.
NasmrocTpupoBaTh aKCUOMBI
PUCYHKaMU W IpUMEPaAMH

U3 OKPY>KaIoIICH 00OCTAaHOBKH

[ [psiMbI€ ¥ MIIOCKOCTH 12 B3aumMHOe pacnonokeHue npsMbix AKTYyaJan3upoBaTh (PakTbl © METOJIbI
B IIPOCTPAHCTBE. B [TPOCTPAHCTBE: NMEPECEKAIOLIUECH, TUIAHUMETPHH, PENICBAHTHBIE TEME,
[ [apamienbHOCTh MPAMBIX NapaIeNbHbIE U CKPELIMBAIOLIUECS NPOBOANTH AHAIOTHH.
W TUIOCKOCTEN MPSAMBIE. IlepeuncasiTb BO3MOXHBIE CIIOCOOBI
[TapanenbHOCTh MPSMBIX PACTIONOKEHUS! IBYX MPSIMBIX
Y TUIOCKOCTEN B MPOCTPAHCTBE! B IPOCTPAHCTBE, HJUTFOCTPUPOBATH X
NapajuIeNIbHbIEC TPSIMBIE Ha MPUMEPAX.
B IIPOCTPAHCTBE; MAPAJUIEIIbHOCTh JlaBaThb onpeaeeHne
TPEX NPSIMBIX; MAPAIIETBHOCTh CKPEIIMBAOIINXCS TPSIMBIX,
OPSAMON W TJIOCKOCTH. YTJIbI (opMyMpPOBATh MPHU3HAK
C COHANpPABJICHHBIMU CTOPOHAMMU; YTOJ | CKPEIIUBAOIIUXCS MPSAMBIX
MEXAY NPSMBIMH B TPOCTPAHCTBE. Y TIPUMEHSTD €T0 NMPU PEIICHUH
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[TapayinensHOCTh MITOCKOCTEM:
NapajlIeIbHBIE INIOCKOCTH;, CBOMCTBA
[MapaJUIEIBHBIX INIOCKOCTEN.
[IpocTeiimme npoCTPpaHCTBEHHBIE
(Urypsl Ha TUIOCKOCTH: TETPASIP, KYO,
NapaJUIeIICIUIIE T, TIOCTPOCHUE
CECUCHUH

3a1a4.

Pacno3naBare npu3my, Ha3bIBaTh €€
DJIEMEHTBL.

Crpouts ceueHus MPU3MbI

Ha TOTOBBIX YEPTEKAX.
IepeyucasiTb BO3MOXHBIE CIIOCOOBI
B3aUMHOI'0 PACTIOJIOKEHUS TIPSAMOWNA
1 IIJIOCKOCTHU B IIPOCTPAHCTBE,
IPUBOUTH COOTBETCTBYIOLLME
[IPUMEPHI U3 PEATTEHON JKU3HU.
/laBaTb onpeaeJieHue
MapaJIEIbHOCTH MPSIMOH

! TIJIOCKOCTH.

DopMyJTHPOBATH NPU3HAK
MapayIEIbHOCTH IPSIMON

U TUIOCKOCTH, YTBEPKACHHUE O IIPAMOM
MEPECECUYCHU ABYX INIOCKOCTEM,
MPOXOIALIMX Yepe3 NapajuielbHbIE
MPSAMBIE.

Pemare npakTryeckue 3a1a4u

Ha MOCTPOCHUE CCUCHUN
MHOIOTPaHHMKA.

OO0BSICHATH CITy4ad B3AUMHOTO
PAacOI0KEHUS TUIOCKOCTEN.

JlaBaThb onpeaeseHue napauiebHbIX
IJIOCKOCTEN;, MPUBOAUTE TPUMEPBI
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W3 peATbHOM KU3HU U OKPYIKAFOILEN
0OCTaHOBKH, HJUTFOCTPUPYIOLIHE
MapaIEIbHOCTD IIJTIOCKOCTEN.
Hcnoas3oBarh npu3HaK
NApaAJJIENBHOCTH IBYX IUIOCKOCTEM,
CBOWCTBA MMapaAJUIEIBHBIX TUIOCKOCTEN
IIPU PELICHUY 33]1a4 Ha MOCTPOCHHUE.
OO0BSICHAITH, YTO HA3BIBACTCS
NapaJJIENbHBIM MPOEKTUPOBAHUEM

M KaK BBITTOJIHIETCS POCKTUPOBAHUE
(uryp Ha MIOCKOCTb.

N300paxarh B napaienbHOM
MPOCKLUU PA3NMYHBIE
reOMETPAYECKUE PUTYPBI.
MoaeupoBaTh PEAIBHBIE CUTYAlUA
HAa S3BIKE T€OMETPHH, UCCIIEA0BATD
MOCTPOEHHBIE MOJEIH

C UCIIOJIb30BAHUEM T€OMETPUUYECKUX
TTOHSTHM.

Hcnonb30BaTh NMpu peLICHUN 33124
Ha OCTPOCHUE CEYECHU M TTOHATHE
NapaJJIENbHOCTH, TPU3HAKU

Y CBOMCTBA MapaJuIeIIbHBIX TPSAMBIX
Ha TUIOCKOCTH
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[ leprieHIMKYJISIPHOCTD NIPSAMBIX
U TJIOCKOCTEH

12

[lepneHAUKYASIPHOCTE MPSMOW

Y TUIOCKOCTH: TIEPIEHINKYIISIPHBIE
NPSMBIEC B TPOCTPAHCTBE, MPSMBIE
NapajuIeNIbHbIE U MEPICHIUKYIISIPHBIC
K MJIOCKOCTH, PU3HAK
NEPNECHINKYJISPHOCTH TPSIMOK

Y TIJIOCKOCTH, TEOPEMA O MPSIMOMA
NEPNEHIUKYJISIPHOM MIOCKOCTH
[lepneHauKysp 1 HAKIOHHBIE:
PACCTOSIHME OT TOYKH JI0 TUIOCKOCTH,
PACCTOSIHUE OT MPSAMOM 10 TUIOCKOCTH

AKTYyaJan3upoBaTh (PakTbl © METOJIbI
TUIAHUMETPHH, PENICBAHTHBIE TEME,
MTPOBOJUTH AHATIOTUH.

OO0BSACHATH, KAKON YrOJI HA3bIBACTCA
YITIOM MEXKAY NIEPECEKAOIIUMHUCS
NPAMBIMH, CKPELIMBAIOLIUMHUCS
NPAMBIMH B IIPOCTPAHCTBE.

/laBaTb onpeaesieHne
NEPHEHAUKYIIIPHBIX MPAMBIX

Y IIPSIMOW, TIEPIIECHANKYIIAPHON

K IJIOCKOCTH.

Haxoaursb yriibl MEXAY
CKPEIIMBAOIIMMUCS TPSIMBIMU B KyOe
Y TUPaMUJIE.

IIpuBoauTH NpUMEPBI U3 PEATBHOMN
YKU3HU W OKpY Karouleil 0OCTaHOBKH,
WJUTFOCTPUPYHOLIUE
NEPHEHAUKYIIIPHOCTD MPSAMBIX

B IIPOCTPAHCTBE

Y MEPIEHAMKYISPHOCTD MPSAMOM

K IJIOCKOCTH.

DopMyTHPOBATH ITPU3HAK
NEPNEHAUKYIIIPHOCTH TIPIMOM

Y TUIOCKOCTH, TPUMEHSTH €r0 Ha
MPAKTUKE: OOBACHATH

NEPIECH IUKYIIPHOCTL pedpa Kyda

Y IMArOHAJIM €T0 IPAHM, KOTOPAsl €T0

40



®OenepanbHas pabouast nporpamma | Matemartuka. 10—11 kimaccel (0a30BbIi yPOBEHB )

HE COACPIKUT, HAXOIUTh JUTUHY
avaroHany Kyoa. BeuucisTh BEICOTY
[IPaBUILHON TPEYTOJIBHON

Y IIPABWJIBHOM YETHIPEXYTOILHOMN
nUpamMu/ 1o JUIMHaM pedEP.

Pemiars 3a1a4 Ha BEIYUCIICHUSA,
CBS3aHHBIE C MTEPIEHIUKYIIAPHOCTHIO
MPSIMOUA U TTOCKOCTH,

C UCTOJIB30BAHUEM IIPU PELLIEHNUH
TUTAHUMETPUYECKHUX (PAKTOB

1 METOJOB.

OO0BSICHSITH, YTO HA3LIBAIOT
MEPIECHAUKYIISPOM U HAKIIOHHOM

13 TOYKH K ITTOCKOCTH; IPOEKIUEN
HAKJIOHHOM Ha MI0CKOCTh. OOBICHST,
YTO HA3BIBACTCS PACCTOSTHUEM

OT TOYKH 10 IIIOCKOCTH; MEKILY
MapaAJUIETIbHBIMU ITIOCKOCTAMH, MEXKIY
MIPAMO# U ITAPAJIICIIBHON €1
IUIOCKOCTBIO; MEJKITY
CKPELLMBAOLIUMUCS TPIMBIMH.
Haxoaurb 5TH paccTOsIHUA B POCTHIX
cllydasx B KyOe, mupamuie, Mpu3Me.
MoaeupoBaTh PEAIBHBIE CUTYAlUA
Ha A3bIKE TEOMETPHH, UCCIIEA0BATH
[TOCTPOCHHBIE MOJIEIIN

C UCTIOJIB30BAHUEM T€OMETPUYECKUX
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TOHATHH.

Hcnonb30BaTh Npy peLICHUH 3a0a4
Ha OCTPOECHUE CEYEHUI TEOPEMY
[Tudaropa, cBolicTBa MPAMOYTOJIbHBIX
TPEYTrOJIbHUKOB

YTIBl MEXKAY NPSIMBIMH U
MJI0CKOCTSIMHU

10

VYTIIBL B IPOCTPAHCTBE. YOI MEXKIY
MIPSMO U TUIOCKOCTBIO;, IBYTPAHHBIN
YIOJI, TIMHEHHBINA YIOJI IBYTPAHHOTO
yriia.

[TepneHAUKYAAPHOCTD TIIOCKOCTEN:
[IPU3HAK NEPIEHANKYIIAPHOCTH ABYX
II0CKoCTeEN. Teopema o TpEX
MEPIIEHANKYJIIPax

AKTYyaJan3upoBaTh (PakTbl © METOJIbI
TUIAHUMETPHH, PENICBAHTHBIE TEME,
MTPOBOJUTH AHATIOTUH.

JlaBaThb onpeaeieHue yria Mexxay
MIPAMOM U IJIOCKOCTEIO,
(OopMyITUPOBATH TEOPEMY O TPEX
NEPIECHIUKYIIIPaX U 0OpaTHYIO K HEH.
Haxoaurs yron Mexxay npsmMoi

Y IUIOCKOCTHIO B MHOTOI'PAHHHUKE,
pacCTOsTHUE OT TOYKH 10 IIPAMOi

Ha TUIOCKOCTH, UCTIOJIB3YS TEOPEMY

0 Tpéx nepneHaukynspax. [Iposoauts
HA YEPTEKE NEPIECHANKYIAP: U3 TOUKH
Ha IPSIMYHO; U3 TOYKH HA MJIOCKOCTb.
JlaBaThb OnpeacieHue ABYrPaHHOIO
yrja v €ro 351eMeHTOB. OOBbICHSITh
PaBEHCTBO BCEX JIMHEWHBIX YIJIOB
JBYTPAHHOTO yIJa.

HaxoauTe Ha yepTeKe ABYTPAHHBIN
YroJI Py peOpe MUPaMUIbL, TPU3MBIL,
napajienenunesa.
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/laBaThb onpeaejieHHe yria Mexay
TIJIOCKOCTSIMHU.

/laBaTh onpeneieHue

1 (popMyIMpOBaTH NPHU3HAK
B3aMMHO TEPIIEHIUKYIISPHBIX
IJIOCKOCTEM.

HaxoauTts yriibl MEKIY IIOCKOCTIMHA
B KyO€ W IUpaMHUJIE.

Hcnonb30BaTh NMpu peLICHUN 33124
OCHOBHBIE TEOPEMBI U METOJIBI
TIAHUMETPHH.

MoaeupoBaTh PEAIBHBIE CUTYAlUA
HAa S3BIKE TEOMETPHUH, HCCAEA0BATH
MOCTPOEHHBIE MOJEIH

C UCIIOJIb30BAHUEM T€OMETPUUYECKUX
TTOHSTHM.

Hcnonb30BaTh NMpu peLICHUN 33124
Ha MOCTPOCHUE CCUCHUN
COOTHOILECHHS B IPIMOYTOJIbHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[ToHsaTHE MHOTOrPaHHUKA,

OCHOBHBI€ DJIEMEHTELI MHOIOIPAHHUKA,
BBLINYKJIBIE U HEBBIMYKJIBIC
MHOTOI'pPaHHUKH; pa3BEPTKa
MHOI'OT'PaHHHKA.

IIpusma: n-yronpHas npusma; rpaHu

AKTYyaJau3upoBaTh (PakThl © METO b
[JIAHUMETPUH, PEIICBAHTHBIE TEME,
NMPOBOAUTDH AHAJIOTHH.

JlaBatb onpeaeseHue
MAPAIETICIUIIEA, PACTIO3HABATD €0
BHU/IbI M ©3y4YarThb CBOMCTBA.
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¥ OCHOBAHMS TIPU3MBI, NPsIMast
Y HAKJIOHHAS PU3MBbI; OOKOBAast

Y TIOJIHASI TIOBEPXHOCTH MPU3MBI.
[Tapanmnenenunen, NpsAaMOyroJIbHBINA
IapaJuIeIICUIE U €r0 CBOMCTBA.
[Iupamua: n-yroapHas nMpaMmuaa,
I'DAHHU XU OCHOBAHUE MUPAMMUIBI;
OOKOBas ¥ MOJHAs MOBEPXHOCTh
MAPAMUBL, TPABUIIBbHAS U YCEUEHHAS
nApamMua.

DIIEMEHTBI IPU3MBI A TIAPAMU B
[IpaBWJIBHBIE MHOTOTPAHHUKH:
MOHATHE TTPABUIIBHOTO
MHOI'OTPAaHHMKA, TPABUIIbHAS TPU3MA
Y IIPABUJIbHAS MUPAMUJA; TPABUIIbHAS
TPEYroJibHas UPaMuaa

Y TIPABHJIbHBIN TETPA3AP; KYO.
IIpencrasneHue o MpaBUIBHBIX
MHOTOTPAaHHUKAX: OKTA3AP, JOACKASAP
U UKOCA3 1.

CHaMMETpHSI B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTENIBHO TOYKH,
NPSAMOM, TUIOCKOCTH. DNEMEHTBI
CUMMETPHUH B IMPaAMUIAX,
napajieienuneax, NpaBuIbHbIX
MHOI'OTDAHHUKAX.

JlaBathb onpeacncHue MUpaMuibl,
PacCno3HABATH BU/IbI IUPAMU]I,
(opmympoBaTh CBOICTBA pEOED,
rpaHel W BBICOTHI IPABWILHOM
MTAPAMHAJIBIL.

Haxoaurtsb nomans mojaHon

1 OOKOBOI MOBEPXHOCTH MUPAMU/IBIL.

JlaBaTb onpeaeieHue yCeYEHHOM
MMPaMUbL, HA3bIBATH €€ JIEMEHTHI.
DopMyJTHPOBATH TEOPEMY

0 miouaan OOKOBOI MOBEPXHOCTH
[IPaBUILHON YCEUEHHON TUPAMUIEL.
PewmaTe 3a1a4M Ha BEIYHMCIICHHUE,
CBS3AHHBIC C MUPAMUIAMU, A TAKKE
3a/1a4M HA ITOCTPOCHUE CEUYCHUN.
JlaBaTh onpeaeseHue Npu3Msl,
PaCNO3HABATH BU/BI IPU3M,
H300paxKaTh NPU3MbI HA YEPTEXKE.
HaxoauTse miomaas noJHON WK
OOKOBOI MOBEPXHOCTH MPU3MBI.
N3yuare cooTHOMIEHUS Diinepa
I yKcna pedep, rpaHei U BEPIIMH
MHOTOIPAHHHKA.

N3yyars BUABI NPaBUIIBHBIX
MHOTOTPAHHUKOB, UX HA3BaAHUS

1 KOJIMYECTBO IPAHEN.
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Brrurciienue 351eMeHTOB
MHOTOTPAHHUKOB: pEOpa, TMaroHau,
yribl. [Inomans 60KOBOM MOBEPXHOCTH
1 TIOJTHOW ITOBEPXHOCTU MPSAMOH
[IPU3MBIL, IUIOIIAb OCHOBAHUMN, TEOpEMA
0 OOKOBOH MOBEPXHOCTH MPSIMOIA
npu3mel. [noniaae 60KOBOH
MTOBEPXHOCTH U TIOBEPXHOCTH
MPaBUJIBHOM MAPAMUBL, TEOPEMA

0 oA OOKOBOH TOBEPXHOCTH
YCEUEHHOM MUPaMUIBI

N3y4yatbs CUMMETPHIO
MHOTI'OTPaHHHUKOB.

OO0BSICHAITH, KAKUEC TOUKH
HAa3bIBAIOTCS CAMMETPUYHBIMHA
OTHOCHUTEIIBHO TaHHON TOYKH, IPSIMOH
WU TIJIOCKOCTH, YTO HA3bIBAKOT
LIEHTPOM, OCBIO WJIH MIIOCKOCTHIO
CUMMETPUU (QUTYPBI.

IIpuBoauTs NpuMepsI
CUMMETPUYHBIX (PUTYP B apXUTEKTYPE,
TEXHHUKE, IPUPOJIE.

MoaeapoBaTh peaibHbIC CUTYALUNA
Ha A3bIKE TEOMETPHH, UCCIIEA0BATH
[TOCTPOCHHBIE MOIEIH

C UCIIOIB30BAHUEM I'€OMETPUYECKHUX
MOHATHUH, UCIOJIL30BATh MOA00KE
MHOTOTPaHHUKOB

OOBEMBI MHOTOTPAaHHUKOB

ITorsaTre 00 00BEME. OOBEM
MUPAMMJIBL, TPU3MBI

AKTYyaJan3upoBaTh (PakTbl © METOJIbI
TUIAHUMETPHUH, PENICBAHTHBIEC TEME.
OO0BSACHATD, KAK U3MEPSIOTCA
00BEMBI TEJI, MPOBOJISI AHAJIOTUIO

C U3MEPEHHUEM TITOIIAEN
MHOTOYTOJIbHUKOB. POpMyJIMpOBaTh
OCHOBHBIE CBOICTBA 0OBEMOB.
N3y4arb, BBIBOAUTH (POPMYJIBI
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00BEMA MPSAMOYTOIBHOTO
napajjienenuneaa, Npu3mMel

Y TTIAPAMHAJIBIL.

Boraucasats 00bEM TPU3MBbL

Y TUPaAMUIBI TI0 UX JJIEMEHTAM.
IpumeHsaTH 00BEM TS PELICHUS
CTEPEOMETPUYECKHUX 3a1a4 U

JUTSL HAXOKAEHU S TEOMETPHYECKUX
BEJIMYMH.

MoaeupoBaTh PEAIBHBIE CUTYAlUA
HAa S3BIKE TEOMETPHUH, HCCAEA0BATH
MOCTPOEHHBIE MOJEIH

C UCIIOJIb30BAHUEM T€OMETPUUYECKUX
MMOHS TN

[loBTOpEHUE: CEUECHUH,
PACCTOSTHUS U YTJIbI

[TocTpoeHue ceueHmit

B MHOT'OTPaHHUKE.

BrrurciieHue pacCTOSHUN: MEKILY
JBYMSI TOUKAMH, OT TOUKH JI0 NPSIMOM,
OT TOYKH JI0 IJIOCKOCTH;, MEXKILY
CKPELIMBAOIIAMHUCS ITPAMBIMH.
BrrunciieHue yrios: MEXIy
CKPELIMBAIOIIAMHUCS MPSIMBIMU,
MEXKAY MPSMOMN U IUIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXKAY
IJIOCKOCTAMH

CTpouTh CEYEHUE MHOTOTPAHHUKA
METOJOM CJIEHOB.

JlaBaThb onpeaeseHue pacCTOSHNUA
Mexay purypamu.

Haxoaurs paccTrossHue MEXKILY
[apajuIeIbHBIMU IJTIOCKOCTAMM,
MEYKAY IUIOCKOCTBIO U MapauIeIbHON
€U IPSAMO, MEKIY
CKPELLMBAOLIUMUCS TPIMBIMH.
CrpouTh TMHENRHBIN yroJ
JBYTPAHHOT'O yIJIa HA YEPTEKE
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b)

MHOI'OIrpaHHUKa U HaXOJUThb CI'0
BCJIIMYMHY.

Haxoautsb YIIbL MCXKAY INTIOCKOCTAMHU
B MHOI'OIrpaHHHKax

OBILIEE KOJIMYECTBO
YACOB I1O ITPOIPAMME

68
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11 KIIACC
HaumenoBanue pazaena  |KosmuecTBo OCHOBHOE COAECP)KAHUE OCHOBHBIE BHJIBI ICATEIIBHOCTH
(TeMBbI) Kypca 4acoB o0y Jaroumxcs
Tena Bpatenus 12 Cdepa v map: ueHTp, paanyc, AKTYyaJan3upoBaTh (PakTbl © METOJIbI

JAMAMETP; TUIOMIAb TIOBEPXHOCTH
ceprl. B3anMHOe pacmonoskeHne
cepsl ¥ TIOCKOCTH, KacaTenbHas

MJIOCKOCTh K cepe; mIomaas Chephl.

HzoOpaxenue cdepsl, mapa
HA MJIOCKOCTH.
Ceuenus mapa

TUTAHUMETPHUH, PEJICBAHTHBIE TEME,
NPOBOIUTH AHAJIOTUH.

JaBaTb onpeaesnenusi chepel U mapa,
UX LIEHTPA, paauyca, JMaMmeTpa.
Onpenensits chepy kKak Gurypy
BpAILCHUS OKPYKHOCTH.
HccaenoBarb B3aMMHOE
pacnoJio’keHue c(Pephl U MIOCKOCTH,
IBYX CepP, HIUTIOCTPUPOBATH 3TO

HA YEPTEKAX U PUCYHKAX.
DopMyJTHPOBATH ONIPEACIICHUE
KacarenbHOH MITOCKOCTH K cdepe,
CBOMCTBO U MTPU3HAK KacaTeIbHOM
TUIOCKOCTH.

3HAKOMUTBCS C I€0IC3MUYECCKUMHU
JUHUSMU Ha cepe
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[Hunuuapudeckas MOBEPXHOCTb,
00pa3yrolue NUINHAPAYECKON
MOBEPXHOCTH, OCh IIMJIUHIPUUECKON
noBepXHOCTHU. L{MauHap: OCHOBaHUS
1 OOKOBast MOBEPXHOCTD,
oOpa3zyrolas U 0Ch; TIOMA/b
OOKOBOH M TIOJTHOM MOBEPXHOCTH.
H3o0paskeHue nunuHapa

Ha MJI0CKOCTU. Pa3BEépTKa LUAMHIpA.

Ceuenus LMIMHAPA (MITOCKOCTHIO,
napajuieIbHON WA
NEPIEHANKYJISPHON OCH LUIUHIPA)

OO0BSICHSITH, YTO HA3LIBAIOT
LUJIMHAPOM, HA3bIBATh €70 SJIEMEHTHI.
N3y4ars, 00bSICHITD, KaK NTOJIyYUTh
HWJIMHP TYTEM BPALICHUS
MPAMOYTOJIbHUAKA.

BoIBOAUTH, HCTIOIBL30BATH (POPMYJIBI
JUTS. BBIYACTIEHUS TJ10IA 1 OOKOBOM
MOBEPXHOCTH LUIMHAPA.

N3yuars, pacno3HaBaTh Pa3BEPTKy
LUIIUHAPA.

MN300paxkaTh WMIIMHIP A €70 CEUYEHUS
IJIOCKOCTBIO, TTPOXOIALIER Yepe3 ero
OCh, APAJIEIIBHON WU

MIEPIIEH IUKYJISIPHOMN OCH.

HaxoauTs miomaam 3TUX CEUEHUMN.
MoaeupoBaTh PEAIBHBIE CUTYAlUA
HAa S3BIKE TEOMETPHUH, HCCAEA0BATH
MOCTPOEHHBIE MOJEIH

C UCIIOJIb30BAHUEM T€OMETPUUYECKUX
MMOHS TN

Konunyeckas noBepxHOCTB,
00pa3yrolue KOHUYECKOH
MMOBEPXHOCTH, OCh U BEPLIMHA
KOHAYECKOM IMTOBEPXHOCTH.
Konyc: ocHOBaHME U BEPIIMHA,
oOpazyrolas 1 0Ch; TUIONIa1b

OO0BSCHATH, KAKOE TEJIO HAa3bIBAIOT
KPYIOBBIM KOHYCOM, Ha3bIBATh €0
SJIEMEHTHI.

N3y4ars, 00bSICHITD, KaK IMOJTYYUTh
KOHYC MyTEM BpalliCHUs
MPAMOYTOJILHOTO TPEYTOJIbHUKA.
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OOKOBO# M MOJHOH MOBEPXHOCTH.
YceuéHHbI KOHYC: 00pa3yromue
1 BBICOTA, OCHOBAHUS U OOKOBAs
MOBEPXHOCTb.

H3o0paxkeHne KOHyca Ha TUNTIOCKOCTH.

Pa3séprka KoHycCa.

Ceuenus KOHyca (MTOCKOCTHIO,
MapajuIeIbHON OCHOBAHMIO,

Y TUIOCKOCTBIO, TPOXOIALIEN
4yepe3 BEPILIUHY )

N300paxkaTh KOHYC U €r0 CEUEHUs
IJTIOCKOCTBIO, MTPOXOIALLEH Yepe3 OCh,
Y IUIOCKOCTBIO, TIEPIEHANKYJIAPHON

K OCH.

HN3yuars, pacno3HaBaTh Pa3sBEPTKY
KOHYycCA.

BoIBOAUTH, HCTIOIBL30BATH (POPMYJIBI
JUTSI BBIYMCIIEHUS TUTOaa OOKOBOM
MTOBEPXHOCTH KOHYCA.

Haxoauts 1miomanyd CCYCHUMH,
MPOXOIAIINX YEPE3 BEPIINHY KOHYCA
WJIU TIEPIIEHIUKYJIIPHBIX €70 OCH.
OO0BSICHAITH, KAKOE TEJIO HA3BIBACTCS
YCCUCHHBIM KOHYCOM.

N3y4ars, 00bSICHATH, KAK €TI0
MOJTYYUTh IMyTEM BPALICHUS
MPAMOYTOJIBHON TPAICIIMHN.
BoiBoauTH, NpuMeHSITH (OPMYITY
JUTSI BBIYMCJICHHUSI TJI0IA 1 OOKOBOM
MTOBEPXHOCTH YCEYEHHOTO KOHYCa

KomOuHarwms tes BparieHus

¥ MHOTOT'PaHHUKOB. MHOTOTPaHHUK,
OMUCaHHBINA 0KOJIO chepsl; cdepa,
BITMCAHHAS B MHOTOTPAHHUK WJIH

B TEJIO BPAITICHUS

AKTYyaJan3upoBaTh (PakTbl © METOJIbI
IUTAHUMETPUAHN, PEJICBAHTHBIE TEME,
[IPOBOJUATHL AHAJIOTHU.

Pemiarb crepeoMeTpuyECKUE 3a1a4u,
CBA3aHHBIE C TEJIAMU BPAILCHNUS,
IIOCTPOCHUEM CEUYCHU TEN BPAIEHNUS,
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C KOMOMHALMAMU TEJ BPaLCHHS

1 MHOTOTPAHHUKOB HA HAXOXKICHUE
Ir€OMETPUUYECKHAX BEITUYMH.
Hcnonb3oBaTh NpH PELLIEHUH
CTEPEOMETPHUYECKHUX 3a1a4
TUTAHUMETPUYECKHE (PAKTBI K METOBI
341444 HA BBIYHMCIICHUE

Y 10KA3aTENbCTBO.

MoaeupoBaTh PEAIBHBIE CUTYAlUA
HAa S3BIKE TEOMETPHUH, HCCAEA0BATH
MOCTPOEHHBIE MOJEIH

C UCIIOJIb30BAHUEM T€OMETPUUYECKUX
MTOHATHMN

OO0OBEMBI TENT

[Tousatue 00 00béEMe. OCHOBHBIC
CBOMCTBAa OOBEMOB TEI.

OO0BEM IMIIMHIPa, KOHYCA.
OO0béM mapa u oAb chepsl

AKTYyaJan3upoBaTh (PakTbl © METOJIbI
[UJTAHUMETPHH, PETIEBAHTHBIE TEME,
[IPOBOAUTE AHAJIOTHH.

BbiBoauTH, HCN0/130BATH (OPMYJIBI
00BEMOB: MMPU3MBI, LUIUH]IPA,
MAPAMUIBI, KOHYCA, YCEUYEHHOMN
NUpaMu bl U YCEUYEHHOTO KOHY Ca.
Pemiarb cTepeoMETPUYECKHE 3a1a49H,
CBSI3AHHBIE C BBIYMCIEHUEM O0BEMOB.
DopMyJTHPOBATH ONIPEACIICHUE
IAPOBOI0 CErMEHTA, IIIAPOBOTO CJI04,
LIAPOBOT0 CEKTOPA.
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Ipumensite GopMyIibl
JUTSl HAXOXKJIEHUS 00bEMOB IIAPOBOTO
CETMEHTA, IIAPOBOI0 CEKTOpa

[TonoOHkIE TE€Na B MPOCTPAHCTRE.
COOTHOILIEHUS MEXIY TIOIAIIMA
MOBEPXHOCTEN, 00BEMaMU MOTOOHBIX
TEN

Pemars CTEpEOMETPUYECKHE 3a1A4H,
CBsI3aHHBIC ¢ 00BEMOM IIapa

U TUIOAABI0 CEpHI.

MoaeupoBaTh PEAIBHBIE CUTYAlUA
HAa S3bIKE TEOMETPUU, UCCIIENOBATH
MMOCTPOCHHBIE MOJICIIN

C HCMOJIb30BAHUEM F€OMETPUUECKHIX
TMOHSATUMN.

AKTYyaJau3upoBaTh (PakThl © METO b
IJIAHUMETPHH, PEJIEBAHTHBIC TEME,
MPOBOAUTH AHAJIOTHH.

Pemars CTEPEOMETPUUECKHAE 314U,
CBSI3aHHBIC C COOTHOIICHUEM 0OBEMOB
Y IOBEPXHOCTEHN MOTOOHBIX TEJ

B IPOCTPAHCTBE.

MoaeupoBaTh PEAIBHBIE CUTYAlUA
HAa S3bIKE TEOMETPUU, UCCIIENOBATH
MMOCTPOCHHBIE MOJICIIN

C HCMOJIb30BAHUEM F€OMETPUUECKHIX
MMOHS TN

BeKTOpBI 1 KOOPAUHATHI
B [IPOCTPAHCTBE

10

BekTop Ha II10CKOCTH
1 B IpocTpancTBe. CI0KEHHE
Y BBIUMTAHUE BEKTOPOB. Y MHOKEHUE

AKTYyaJan3upoBaTh (PakTbl © METOJIbI
TUIAHUMETPHH, PENICBAHTHBIE TEME,
MTPOBOJUTH AHATIOTUH.
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BEKTOpa Ha 4ucio. Paznoxenue
BEKTOPA MO TPEM HEKOMILTAHAPHBIM
BekTopam. IIpaBuiio
rapasuiesienuneaa.

Pemenue 3a1a4, CBA3aHHBIX

C IPUMEHEHHUEM TIPABUII NIENCTBUMI

C BEKTOpaMHu.

[IpssMOyrosbHas CHCTEMA KOOPAMHAT
B IpoctpancTse. KoopanHarsl
BekTopa. [Ipocreitue 3anaun

B KOOpAUHATAX. YTOI MEXIY
BekTOpaMu. CkansipHOe
IIPOU3BEACHUE BEKTOPOB.
Brruucnenue yriioB Mexay npsMbIMHA
Y TIJIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIA METOL
IPU PELICHUU T€OMETPUUECKUX 3a1a4

OnepupoBaTb NOHSITHEM BEKTOP

B IPOCTPAHCTBE.

DopMyJTHPOBATH IIPABUAIIO
NapaJyIeIeNUIEeaAA TP CI0KEHUU
BEKTOPOB.

Cxi1aabIBaTh, BBIYUTATH BEKTOPBIL,
YMHOKaTh BEKTOP HA YUCIIO.
N3y4yaTh OCHOBHBIE CBOMCTBA 3TUX
Oleparyi.

JaBaTb onpeesieHue NpAMOYTrOJIbHON
CUCTEMBI KOOPAUHAT B POCTPAHCTBE.
Beipa3urb KOOPAUHATEL BEKTOPA
4yepe3 KOOPAUHATHI €r0 KOHLIOB.
BbIBOAUTH, HCNIOJB30BATH (POPMYJTY
JUIMHBI BEKTOPA U PACCTOSHUS MEKITY
TOYKAMMU.

Beipaxkarh CKaIApHOE POU3BEICHUAE
BEKTOPOB YEPE3 UX KOOPAMHATHI,
BBIYMCIIATH YTOJI MEXKIY ABYMS
BEKTOpPaMH, ABYMS IIPSIMBIMH.
Haxoauts yron Mexxay npsaMoi

Y TUIOCKOCTBIO, YTOJI MEXKAY ABYMS
TJIOCKOCTSMH AHAIMTUYECKUMHU
METOIAMMH.

BbIBOAUTH, HCIOJIL30BATH (POPMYJTY
PacCTOsIHUS OT TOUYKH JI0 MJIOCKOCTH
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[ToBTOpEHME, 0600MLEHNE 7 OcHoBHbIE QUTYpPHI, (hakTel, TeOpeMbl | Pemats npocreiimme 3agaun
W CHCTEMaTH3alusl 3HaHU | Kypca MIaHUMETPUH. 3a1aun HA HAXOKJCHUE JUTHH U YTJIOB
MJIAHUMETPUH U METOABI UX B F€OMETPUYECKUX (PUrypax,
PELICHUS. npuMeHsTh Teopemy [Iudaropa,
OcHOBHBIE (PUTYDBI, (PAKTEL, TEOPEMBL | TEOPEMbI CHHYCOB M KOCHHYCOB.
Kypca CTEPEOMETPUH. 3a1a4n Haxoauts miomans MHOTOYTOJIbHUKA,
CTEPEOMETPUM M METOJIBI UX PEUICHHS | KpyTa.
Pacno3naBarb nonoOHbIE GUTYPHIL,
HAXOAWTh OTHOLICHHUSI IJTUH
1 ITOIIAJEH.
Hcnonb3oBaTh NpH PELLIEHUH
CTEPEOMETPUYECKHIX 3a1a4 (PaKThI
Y METO/IbI TUTAHUMETPUH
OBIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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DOEJEPAJIBHAS PABOYAS ITPOI'PAMMA YUEBHOTI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

HOACHUTEJIBHAA 3AITNCKA

YueOHblit Kypc «BeposTHOCTh M CTaTHCTUKa» Oa30BOTO YPOBHS SBJSETCS
OPOJOJDKEHUEM W Pa3BUTUEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypOBHs
OCHOBHOT0 001Iero o0pazoBanus. Y4eOHbI Kype MpeAHA3HAYeH Ui (POPMHUPOBAHUSY
00y4aroluxcsi CTaTUCTUUECKOM KYJbTYpPhl U MOHUMaHUs POJIA TEOPUU BEPOSTHOCTEH
KaK MaTeMaTU4YeCKOTO MHCTPYMEHTA JUIs M3YUYEHMs CIIydailHbIX COOBITUH, BEIMYUH U
npoiieccoB. Ilpu wu3yueHun yueOHOTO Kypca oOOramaroTcs MPeaCTaBJICHMUS
00y4aroluxcsi 0 METOIaX MUCCIEA0BaHKs U3MEHUMBOTO MUPA, Pa3BUBAETCS OHUMAHKE
3HAYMMOCTH U OOUIHOCTH MATEMAaTUYECKMX METOIOB MO3HAHUS KaK HEOTHEMJIEMO
YaCTU COBPEMEHHOIO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

ConeprkaHuie yueOHOro Kypca HalpaB/€HO Ha 3aKpEeIiCHUE 3HaHUM, MOJYUYESHHbIX
Opyd U3YyYEHMM Kypca Ha ypOBHE OCHOBHOTO 0OHIEro 0Opa3oBaHWs, U HA PA3BUTHE
OPECTABJACHUNH O CIy4YallHBIX BEJIMUMHAX W B3aUMOCBS3SX MEXKIY HUMHU HA BaKHBIX
OpUMEPAX, CHOXKETHl KOTOPBIX MOYEPIMHYTHI M3 OKPYXKAKOLIEro mupa. B pesynbrare
y oOydvaromuxcsi JOJDKHO  COopMUpOBAThCS  MPEACTaBICHHWE O  Hauboliee
YIOTPEOUTENBHBIX M OOLIMX MATEMATUUECKUX MOJEIISX, UCTIOJIb3YEMBIX sl OTMCAHMSI
AHTPOMIOMETPUYECKUX U JIEMOrpaprueCKIX BETMUMH, MOTPEIIHOCTEN B PA3IMYHOTO poja
U3MEPEHUSX, JJIUTECIBHOCTH  O€30TKa3HOW paboThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOLIECCOB B OOIIECTBE.

B cooTBeTcTBMM ¢ yKa3aHHBIMK 1I€JsIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCTE M CTaTHCTUKA» ISl YPOBHS CPEAHEro o0mero oopa3oBaHus Ha 0a30BOM
YPOBHE BBIJICJIEHBI CJCAYIOIIME OCHOBHBIC COACpKaTelibHble JUHUM: «CiydaiiHbie
COOBITHS U BEPOSTHOCTY, «Cy4aiiHble BEIMUMHBI U 3aKOH OOJIbLINX YHCEID.

BaxkHyro 4acth y4eOHOro Kypca 3aHMMAET M3yY€HHE TE€OMETPUUYECKOTO U
OMHOMUATIBHOTO PaclpeAceHU U 3HAKOMCTBO C WX HENPEPHIBHBIMU aHAJOTaMu —
NOKa3aTeIbHBIM U HOPMAJIbHBIM PACIpPEACICHUSIMHU.

Coneprxanuie TUHUU «CydaiiHbie COOBITHS U BEPOSATHOCTHY CIIY>KAT OCHOBOM IS
(GopMHUpOBaHUS MPEACTABICHUNA O PACMPEACICHUN BEPOSTHOCTEH MEXAY 3HAYCHUSIMU
CIly4aHBbIX BEJIMYMH, a TAKKE 3Ta JIMHUS HEoOXoauMa Kak Oazamis M3yuyeHwHs
3aKoHa OONBIIMX uKced — (YHIAMEHTAIbHOTO 3aKOHA, JEHCTBYIONICTOB MPUPOJAE U
0OLIECTBE U UMEIOLIETO MaTeMaTH4eCcKyro (popmanuzanuio. CaM 3aKOH OOJIbIINX YHACET
npe/yiaracTcss B O3HAKOMUTENbHOW (opME ¢ MHUHUMAIBHBIM HMCIOJIb30BAHUEM
MaTeMaTuyeCcKoro (popmanusma.

TeMbl, CBSI3aHHBIE C HEMPEPLIBHBIMU CAYYAHHBIMU BEIMYMHAMM, AKUEHTUPYIOT
BHUMAaHHUE 00YYAIOIIMXCS HA ONMUCAHUM U M3YUYEHHUH CIIyYalHBIX SIBIIEHUH C TTOMOILIbIO
HEeMpepbIBHBIX (PyHKIMA. OCHOBHOE BHMMAHHUE YACTSETCS MOKA3aTEIbHOMY U
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HOPMAJIbHOMY  paclpenieieHUsM, TpPU HITOM MNPEANonaracTcs O3HAKOMHUTEIBLHOE
u3ydeHre MaTepuaja 0e3 J0Ka3aTeNbCTB MPUMEHIEMBIX (PaKTOB.

OO1iee 4YMCIO 4YacoB, PEKOMEHIOBAHHBIX JJIi M3Y4Y€HUsT Y4eOHOTO Kypca
«BepogarHocTs U cTatucTHka» — 68 yacoB: B 10 kimacce — 34 yaca (1 4yac B HeAeno),
B 11 knacce — 34 vaca (1 4ac B HEAEIIO).

COAEPKAHUE OBYYEHUA

10 KUTACC

[IpeacraBnenne JaHHBIX C MOMOWBIO Tadnun W auarpamm.  Cpennee
apu(pMeTnyeCKOe, MEMaHa, HanOOJIbIIEE U HAMMEHBIIIEE 3HAYCHH S, pa3Max, TUCIEPCUst
Y CTAHJAPTHOE OTKIIOHCHUE YHCITOBBIX HAOOPOB.

CnyuvaiiHble SKCIEPUMEHTHI (OMBITHI) W CHAy4YailHbIC COOBITHS. ODJEMEHTAPHBIC
coObITHst  (MCXO0/bl). BepoaTHOCTH cliydailHOrO COOBITHS. bBIM30CTh 4YacTOTHI W
BEPOATHOCTH COObITHNA. Cly4aiiHBIE OMNBITBI C PABHOBO3MO>KHBIMH 3JIEMCHTAPHBIMHU
COOBITUSIMA. BEpOATHOCTH COOBITHI B OMBITaX ¢ PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMHA
COOBITUSIMHU.

Onepaumn Haa COOBITHUSMH. TEPECEUYCHUE, OOBEAMHEHUE, MPOTHBOIOJIOKHBIE
coObITHs. Jlnarpammel Ditnepa. @opMmyia CJI0KEHUSI BEPOSITHOCTEH.

YcnoBHass BEPOATHOCTb. YMHOXKEHHME BEPOATHOCTEW. JlepeBo  ciay4aiHOTO
3KcrepruMenTa. Gopmysa MoaHONH BEPOATHOCTH. He3aBUCHMBIE COOBITHS.

KomOunaropHoe mnpaBwiio ymHOXeHuWs. llepectaHoBkn u Qaxropuan. Ywmcno
couetanuii. Tpeyronbauk [lackans. ®opmyna GuHoma HeroToHa.

Bunaphblii cnyvaiiHbli ONBIT (MCOBITAHWE), ycmeX W Heynada. HesaBucumbie
ucnbiTanus. Cepust HE3aBUCUMBIX UCIIBITAHUMA 10 MEPBOro ycnexa. Cepust HE3aBUCUMBIX
UCnbITaHUA bepHysum.

Cnyuaiinas BennuuHa. Pacripenenenue BeposSsTHOCTEN. Jnarpamma pacnpenencHusl.
[Tpumepsl pacnpencncHuii, B TOM YKCIIE, TEOMETPUUYECKOE 1 OMHOMHAATIBHOE.

11 KUTACC

UncnoBele XapaKTEPUCTUKU CIIYYalHBIX BEJIMYMH. MAaTreMaTHYeCKOE OXKUJAaHHE,
JUCIIEPCUS W CTaHAAPTHOE OTKJIOHEHHWE. [IpuMepsl NMpUMEHEHHS MareMaruyecKoro
OKMIAaHWsA, B TOM YHCIE B 3adayaX W3 IOBCEAHEBHON JKM3HHM. MareMaruyeckoe
OKMJaHUE OWHAPHOH CIly4aifHOW BEIWYMHBL. MAaTEeMaTHYECKOE OXKUIAHUE CYMMBbI
CIIy4allHBIX BEMYMH. MareMaTu4ecKoe OKUIAHWE U JUCIEPCHS T€OMETPUYECKOTO U
OMHOMMAJTLHOTO PacipeIEICHU.

3akoH OONBLIMX YKMCEN U €r0 PoJib B HAYKE, MpUpoAc U oOmecTBe. BrIOOpOUHBIii
METOJI UCCIICIOBAHUH.

IIpumepsl  HENpEpBIBHBIX — CIy4ailHbIX BenW4YuH. [IoHATHE O TUIOTHOCTH
pacnpenencHus. 3anaud, NPUBOAALMIME K HOPMAIBHOMY pacnpencneHuto. [lonsatueo
HOPMAJIBHOM PaCHpEaCITICHUN.
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HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiacce oOyyaromuiics MoJyYuT CIACTYONINE MPEIAMETHBIC
PE3YJIBTaTHI:

YUTATh U CTPOUTH TAOUIIBI U JMarpPaMMBl;

OMEPUPOBATh TOHSITHIMH. CpEIHEE apuMETUUYECKOE, MEAMaHa, HauOOJIbLIEE,
HAUMEHBIIIEE 3HAUEHUE, PA3MaX MAaCCUBA YUCIIOBBIX JTAHHBIX;

OMEPUPOBAThH MOHATUSIMHU: CITyYAHHBIA SKCIEPUMEHT (OTBIT) U CIyYaHOE COOBITHE,
AJIEMEHTAPHOE COOBITUE (DJIEMEHTAPHBIA HWCXO0J) CIIyYalHOrO ONbITa, HAXOJIUTh
BEPOSITHOCTH B ONBITAX ¢ PABHOBO3MO)KHBIMH CITyYalHBIMU COOBITUSIMU, HAXOJIUTh U
CPaBHUBATH BEPOSTHOCTH COOBITUN B U3YUEHHBIX CITYyYalHbBIX SKCIICPUMEHTAX;

HaxOJuTh U (POPMYJUPOBATh COOBITHS. TEPECECYCHHE W OOBCAMHCHHE JAHHBIX
CcOObITHI, COOBITHE, MPOTHUBOMOJIOKHOEC  JAHHOMY  COOBITHUIO,  MOJIb30BATHCS
auarpamMmmaMu Jiniepa u GOpMYJIOi CITOKEHUS BEPOSITHOCTEH MPU PELICHUM 33/1a4,

OMEPUPOBATh TMOHSATUSMHU. YCJIOBHAS BEPOSTHOCTh, HE3ABUCUMBIE COOBITHS,
HAXOJIUTh BEPOSTHOCTH C TMOMOINBID MpaBWja YMHOXEHHUS, C MOMOIIBI JEpeBa
CIIy4aifHOTO OIIBITA,

NPUMEHSATh KOMOMHATOPHOE TMPAaBWJIO YMHOXKCHUS TPU PEUICHHHM  3aj1ad,

OMEPUPOBATH MOHATUSIMU: UCIIBITAHUE, HE3ABUCUMBIC UCIIBITAHUS, CEPUS
UCIIBITAHWH, YCIIEeX U HeyJaya, HaXOAUTh BEPOSITHOCTA COOBITHIA B CEPUU HE3aBUCUMBIX
UCIIBITAHUH 10 MEPBOTO YCIEXa, HAXOAUTh BEPOSTHOCTA COOBITUI B CEPUU MCTBITAHUNA
bepnymm;

OMEPUPOBATH MOHATUSMHU: ClydyaliHash BEJMYMHA, PACHpPEACIICHUE BEPOSITHOCTEH,
auarpaMMa pacipeacsiCHUsI.

K koHiy 00yuenus B 11 kiacce 00yyaromuiics MOAyYUT CIAEAYOUIUE MPEAMETHBIE
PE3YIbTAThL

CpPaBHUBAThH BEPOATHOCTH 3HAYCHUN CIIYHYaWHOMN BEIMYNHBI 10 PACIIPEACIICHHUIO WITH
C TIOMOIIBIO JUarpaMM;

ONIEPUPOBATEH MOHATHEM MATEMATHYECKOIO OYKUIAHWS, MPUBOIUTH IIPUMEPEI, KakK
IPUMEHACTCS  MATEMATHYECKOE  OXKHUIAAHHUE  CIIYYaHONW  BEIIMYMHBI  HAXOIUTH
MAaTEMATHYECKOE OKUAAHUE 110 JAHHOMY PaCIpEaCIICHUIO;

UMETh NPEACTABICHUE O 3aKOHE OONBIINX YHCEN,

MMETH MIPEICTABICHAE O HOPMAJIBHOM PaCIIPEICTICHUN.
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10 KITACC
HanmenoBanue paznena  |Konnuectso OCHOBHOE cOAEp)KaHUE OCHOBHBIE BUJIBI JEATENBHOCTH
(TeMBbI) Kypca 4acoB oOyyJaroumxcs
[ IpencraBiieHUE TaHHBIX 4 IIpencrasneHue JaHHBIX ¢ TOMOLIBIO N3Baexars nHpOpManui0 13 TabIInL
W ONKACATENIbHAS CTATUCTUKA Tabmmn u auarpamMm. Cpeanee W IMarpaMM, HCMOJIb30BaTh TAOIULbI
apupMeTHUECKOE, MEIMaHAa, W JMarpaMmMbl JJis TPEACTABIICHUS
HanOOJIbIIEE U HAMMEHBLIEE CTATUCTUYECCKUX TAHHBIX.
3HAYCHMSI, pa3Max, JUCIIEPCHsI, Haxoauts onucarensHble
CTaHAAPTHOE OTKIIOHEHUE YUCIIOBBIX XAPAKTEPUCTUKU TAHHBIX.
HabopoB BeiaBurathb, KpUTHKOBATH THIIOTE3bI
0 XapaxkTepe CIIy4YaiHON N3MEHUYABOCTH
U ONPEACTSOMMX €€ aKkTopax
Cny4aiiHbIE OTIBITHI 3 CrnyvaitHbIe 3KCIEPUMEHTHI (OIBITHI ) Boigeasitb Ha IpuMepax cirydaiHbIe

W Clly4yaiiHble COOBITHSI,
OMBITHI C PABHOBO3M OKHBIMH
PIIEMEHTAPHBIMU UCXO0IaMU

U Cly4aiiHble COOBITHSI.
OneMeHTapHBIE COOBITHS (MCXOBI).
BeposTHOCTE ciiydaiiHOro COOBITHSI.
BepositHOCTH COOBITHI B ONTBITAX

C PaBHOBO3MO>KHBIMH
3JIEMEHTAPHBIMU COOBITHSIMH.
[TpakTuueckas padbora

COOBITHS B OMMCAHHOM CITy4aifHOM
OTIBITE.

DopMyIMPOBATH YCIOBHS MTPOBEACHUS
CIIyYaHOTO OTBITA.

Haxoautb BEpOSITHOCTH COOBITHIA

B ONBITAX C PABHOBO3MOKHBIMHU
UCXOJIaMHU.

MoaenupoBarh OIBITHI

C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH
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UCXOJaMHM B XOJI€ TPAKTHUECKOM
paboThI

Onepanyiv Hax COOBITUSMHA,
CJIOJKEHUE BEPOSITHOCTEN

Oneparu HajJ COOBITUSIMMU:
NepeECCYCHUE, 00 BETUHEHUE COOBITHIA,
NPOTUBOMOJIOKHBIE COOBITHS.
Juarpammel Diinepa. @opmyiia
CIIOKEHUS BEPOATHOCTEN

HNcnonb3oBaTh 1uarpaMMsl Diijiepa

U CJIOBECHOE OMUCAHUE COOBITHIA

JUTsl POPMYJIMPOBKH U MU300PKECHHUS
OOBEIMHEHUS U TIEPECCUCHUS COOBITHIA.
Pemath 3a1a4M C UCMOJB30BAHUEM
(OpMYJIBI CIIOKEHUS BEPOSITHOCTEH

YcnoBHAsE BEPOATHOCTS,
JIEPEBO CIIYYAHOT'O ONBITA,
(dbopMya MoaHOM
BEPOSATHOCTH

1 HE3aBUCHUMOCTh COOBITHI

VY CIIOBHAs BEPOATHOCTh. Y MHOKEHUE
BEPOATHOCTEN. [lepeBo ciry4aifHOrO
aKcnepuMenTa. dopmylia MoJTHON
BEPOATHOCTH. He3aBHCHMBIE COOBITHS

Pemiate 3a1a4u HA HAXOXKIACHUE
BEPOSITHOCTEH COOBITUIA, B TOM YKCIIE
YCIIOBHBIX € MOMOLLBIO IEpeBa
CIIyYaHOTO OTBITA.

OnpeaeasiTb HE3aBUCUMOCTb COOBITHI
1o opMyJie U MO OpraHu3aluu
CIIYYaHOTO OTBITA

OneMeHTbl KOMOMHATOPHKH

KomOunaTopHoe npaBuiio
YMHOXeHHUS. [ lepecTaHOBKH

v (pakropuan. Uncno coueTaHuil.
TpeyroneHuk [Tackana. @opmyna
ounoma HerotoHa

Hcnonb30BaTh NPaBUiIo0 yMHOKEHHS
JUTSI TIEPEUYUCTICHUS] COOBITHI

B CJIy4aifHOM OIIBITE.

Hoas3oBaThest hopmyioi

U TpeyrojJbHUKOM [ Tackans

JUTS OTIPEENCHUS YUCiIa COYETaHU I

Cepun nocne10BaTENBHBIX
HACIIBITAHUIA

buHapHbIi ciy4YaiiHbINA OIBIT
(MCIIBITAHKE ), YCIIEX U HEY1ava.
HesaBucumsblie ucneiranus. Cepus
HE3aBUCUMBIX UCIIBITAHUN 10 IEPBOTO

Pa30uBaTh CIOXKHBIE 3KCIIEPUMEHTHI
HA OTJETIbHBIE UCTIBITAHUS.
OcBanBaTb NOHSITHSA: UCITBITAHUE,
cepHsl HE3ABUCHMBIX UCTIBITAHUH.
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ycnexa. Cepust HE3aBUCUMBIX
UCTIBITaHUIA bepHyum.
[TpakTuueckas padbora

C UCIOJIb30BAHUEM SJIEKTPOHHBIX
Ta0 1Y

IIpuBoauTH NpUMeEpLI CEPUit
HE3aBUCUMBIX UCIIBITAHHA.
Pemars 3a0a4M Ha TOMCK
BEPOATHOCTEH COOBITHIA B CEpUA
MCTIBITAHUHM 10 TIEPBOIO yCcIexa

U B CEPUAX UCOBITAHUN bepHYIUIH.
N3y4arhb B X01€ NPAKTHYECKOI
padoOTHI C UCNIOJIB30BAHUEM
ANEKTPOHHBIX TAOIUL BEPOSATHOCTH
COOBITHI B CEPUAX HE3ABUCUMBIX
MACTIBITAHUA

City4aifiHble BEJIMYAHBI
W pacnpeeIcHuUs

CiyyaitHas BeMYMHA.
PacnipeneneHue BEpOSTHOCTEM.
Juarpamma pacnpencineaus. Cymma

H IIPOMU3BCIACHUC CquaﬁHBIX BCJIMYHH.

[Ipumepsl pacnpeaesieHuit, B TOM
YUCJIE TEOMETPUYECKOE
1 OMHOMMAJIBHOE

OcBanBaTb NOHATHSA. ClIydaitHas
BEIIMYMHA, pacrpeacicHue, Tadmina
pacnpefesneHus, [uarpamma
pacrpeIeincHus!.

IIpuBoauTs NpuMepsI
pacupeaeiieHuid, B TOM YHCIIE
reOMETPUYECKOTO 1 OMHOMHUAJIBHOTO.
CpaBHHMBATB pacnpeaeiIcHus
CIIy4aiHbIX BEIUYNH

HaxoauTe 3HaUYEHUS CyMMBI

H IIPOU3BCACHUA CquaﬁHBIX BCJIMYHH.

CrpouTh M pacno3HaBaTh
reOMETPAYECKOE U OMHOMHATIBHOE
pacnpeneneHue
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[ ToBTOpEHME, 0000UIEHNUE, 5 OnucarenpHas CTATUCTUKA. IHoBTOpPATH N3YYECHHOE
CHCTEMAaTH3aIus 3HAaHUH Crny4JaiiHbIE OMBITHI K BEPOSTHOCTH Y BBICTPAMBATh CUCTEMY 3HAHUMN
ciyvaitHeix coObITui. Onepaiuu Haja
COOBITUSIMHA. DIIEMEHTHI
KOMOWHATOPUKH, CEPUU HE3ABUCUMBIX
HUCIILITAHUM
OBILEE KOJIMYECTBO 34
UACOB I10 ITPOTPAMME
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11 KNIACC
Haunmenosanue pazaena  |KoymuecTBo OCHOBHOE COAECP)KAHUE OCHOBHBIC BUJIBI ICSITCIIBHOCTH
(TeMBbI) Kypca 4acoB oOyyJaroumxcs
MaremaTtuueckoe 0:KMaaHnE 4 [Tpumepsl TPUMEHEHUS OcBauBaThb NOHATHE MATEMATAYECKOTO

CIIyYaiHOMN BEITUYUHBI

MAaTEMAaTUYECKOTO OKUJAHUS
(cTpaxoBaHUE, JIOTEPES]).
MareMaTuuecKkoe 05KUJaHNE CYMMBI
CIIy4ailHbIX BEJINYHH.
MaremMaTiu4ecKoe 0XKu1aHue
rEOMETPAYECKOTO 1 OMHOMHAITLHOTO
pacupeaeeHui

OJKHIAHMS.

IIpuBoauTh 1 00CYKAATH IPUMEPHI
[IPUMEHEHUS MAaTEMATHYECKOTO
OXKUJaHUs. BBIUUCIATH
MaTeMaTHYECKOE 0KUIAHUE.
Hcnons3oBatrh NOHATHE
MaTEMaTHYECKOr0 OXKUIAHUS U €T0
CBOWCTBA ITPH PEIICHUHA 3a1a4.
Haxoautb 110 u3BecTHBIM Popmynam
MaTeMaTHYECKOE 0XKUIaHUE CYMMBI
CIIy4ailHbIX BEJINYHH.

Haxoautb no u3BectHeiM Gopmynam
MaTeMaTHYECKUE OKUAAHUS CIIyYaiHbIX
BEJINYMH, UMEIOLLUX F'€OMETPUYECKOE
¥ OMHOMHMAITLHOE PACTIPEACTICHUS
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Jlucniepers U CTaHIapTHOE
OTKJIOHCHHE CIIy4YailHON
BEJIMYHHBI

Jlucriepcus U CTaHAAPTHOE
OTKJIOHEHHE. Jlucnepcun
rEOMETPAYECKOTO 1 OMHOMHAITLHOTO
pacnpeneneHust.

[TpakTuyeckas padbota

C UCIIOJIb30BAHUEM JJIEKTPOHHBIX
TadIMI

OcBauBaTh NOHITHS: TUCTIEPCHUS,
CTaHIAPTHOE OTKJIOHEHUE CIIyYailHON
BEIIMYMHBI.

Haxoaursb aucnepcuro

10 PacpeAcIICHUIO.

Haxoautb 110 u3BecTHBIM Popmynam
JUCTIEPCUIO TEOMETPUUYECKOTO

¥ OMHOMMAJIBHOTO PaCIPEICIICHHUS,

B TOM YHCJIE B XOJI€ MPAKTUYECCKON
pabOoThI ¢ UCTTOJIB30BAHUEM
AIIEKTPOHHBIX TAOJIHII

3aK0oH OOJIBIIIHX YHUCEIT

3aKkoH 00bIIKX yrcell. BeIOOpOUHBIH
METOJI UCCIICIOBAHMI.

[TpakTuyeckas padota

C UCIMOJIb30BAHUEM AJIEKTPOHHBIX
TadIMI

3HAKOMUTBCS C BEIOOPOYHBIM METOAOM
WCCJICIOBAHHS COBOKYTTHOCTH TAHHBIX.
N3yuars B X0/1¢ MPAKTUYECKOH pabOTHI
C HCIOJIb30BAHUEM BJIEKTPOHHBIX
TaOJIML TPUMEHEHUE BEIOOPOYHOTO
METOAA UCCIIEAOBAHUS

HenpepbiBHBIE ClTydaiiHbIe
BEJIMYMHBI (PACIPEACIICHNUS )

[Tpumepsl HENPEPBIBHBIX CITyYaHHBIX
BeJIMUMH. DYyHKIUSA MTIOTHOCTH
pacnpeneiicHus. PaBHOMEpHOE
pacupeaesieHue U €ro CBOMCTBA

OcBanBaThb NOHATHUS. HENPEPHIBHAS
Clly4aiiHas BEJIMYMHA, HENTPEPBIBHOE
pacnpeneiaeHue, PyHKIus MIOTHOCTH
BEPOATHOCTH.

IIpuBoaAUTH IPUMEPHI HENPEPBIBHBIX
CIIy4ailHbIX BEJINYHH.
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Haxoauthb BEpOsSTHOCTH COOBITHIA
10 JAHHOU ()YHKIMHW TUIOTHOCTH, B TOM
YUCJIE PABHOMEPHOIO PacpeneinecHus

HopmanbsHoe pacnipeneiieHue 2 3ajauun, IPUBOIAILME K HOPMAIBHOMY | OcCBaMBaTh MOHATUSA: HOPMAIBHOE
pacnpenencHuto. OyHKUUs pacnpenencHue.
IJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO BoiaessiTh 110 ONMCAHKIO CITYYaiHbIE
pacnpenencHusl. BEJIMYMHBI, PACIIPEACTIEHHBIC
[TpakTuyeckas padbota 10 HOPMAJILHOMY 3aKOHY.
C UCIIOJIb30BAHUEM JJIEKTPOHHBIX IIpuBoauTh MpUMeEpPHI 337124,
TadIMI MPUBOSIINAX K HOPMAIBHOMY
pacnpeneiieHur0. HaxoauTes ynucioBeie
XAPAKTEPUCTUKU HOPMAJILHOTO
pacnpenencHus o U3BECTHBIM
(dbopMynam.
PemaTnb 3a/1a4u, CBI3aHHBIC
C IPUMEHEHHUEM CBOWCTB HOPMAJIBHOTO
pacupeaeiieHuid, B TOM YHCIIE
C UCIIOJIb30BAHUEM JJIEKTPOHHBIX
TadIMI
[ToBTOpEHME, 0600MLEHNE 19 IIpencraBieHne TaHHBIX C IOMOILIBIO [ToBTOpATE U3YYEHHOE U BBICTPAUBATH

W CUCTEeMAaTH3alns 3HAaHUM

TaOJIMIL U IUarpamM, ONKACaTENbHAS
CTAaTUCTUKA, OTIBITHI

C PaBHOBO3MOKHBIMH
AIIEMEHTAPHBIMUA COOBITUSIMH,
BBIYMCIICHUE BEPOSITHOCTEH COOBITHI

CHACTEMY 3HAHUI
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C MpUMEHEHHEM (HOPMYJT

U rpa)MueCKUX METO0B
(KoOpaMHaTHAs npsiMas, JCPEBO,
auarpamma Oujiepa), ciydaitHbie
BEJIMYMHBI U PaCPEACIICHUS,
MaTEMATHYECKOE OXKUIAHNE
CIIyYaHOMN BEITUYAHBI

OBILIEE KOJIMYECTBO
YACOB I1O ITPOIPAMME

34
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