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QenepanpHasg paboyas mnporpamMma 1o ydeOHOMY mpeamery «MaremaThkay
(6a30BhBIi ypoBeHB) (MpeaMeTHas obnacth «MaTeMaTnka U HHPOPMATHUKA) BKIIOYACT
MOSICHUTENBHYIO 3aMUCKY, COJIepKaHUE OOYUCHHUS], TNIAHUPYEMbIC PE3yIbTAaThl OCBOCHUS
IporpaMmbl IO MaTeMaTHKE, TEMAaTHUYECKOe TUIAHUPOBaHUE, repedeHb (KoaudukaTop)
pacmpesiesieHHbIX MO KjaccaM IMpOBEpPSIEMbIX TPeOOBAHWM K pe3yJibTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeILHON MPOrpaMMBbl CPEIHET0 00IIero 0O0pa3oBaHus U JIEMEHTOB
COJIep)KaHusl MO MaTeMaTuKe, MepedyeHb (KoaudukaTop) mpoBepsieMblX TpeOOoBaHUIA
K pe3yJibTaTaM OCBOCHMsI OCHOBHOH 00pa3oBaTeIbHON MPOTpaMMbl CPETHETO OOIIEro
00pa3oBaHUsl ¥ DJIEMEHTOB COJICPKAHUS TI0 MATEMAaTHKE.

[TosicHuTenpHAs 3aMKcKa OTpakaeT OOUIUe 1IN U 3a/1a4d U3YYeHHS] MaTeMaTUKH,
XapaKTePUCTHKY TICHXOJIOTHUYECKUX MPEINOCHUIOK K €€ HM3yYeHUIO0 OO0YyJarolIMMHUCS,
MECTO B CTPYKType ydeOHOro IJjiaHa, a TaKXkKe MOAXOAbl K OTOOpYy COAepKaHHS,
K ONPE/IEICHUIO IIJIAHUPYEMBIX PE3yJIbTaTOB.

Conepxxanne OOydeHUSI PACKPBIBACT COJEP)KATENbHBIE JIMHUH, KOTOPHIE
peayiaratoTcs JUisi 00sS3aTebHOTO M3YYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CPEIHEro
ob1iero oOpa3oBaHus.

[Tnanupyemble pe3yibTaTbl OCBOEHHUS MPOTpaMMbl MO MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIC, METalpeIMETHBIC Pe3yNbTaThl 32 BECh MEpHoi OOydeHHs Ha YpOBHE
cpeaHero obmero oOpa3oBaHMs, a TakXe MPEAMETHbIE JOCTHKEHHS 00yYaroIierocs
3a KaXIbli TOJ1 OOy4YEeHHS

IHHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 MaTeMaTHKe Ha YpPOBHE cpeaHero oomero oOpa3oBaHUs
paspaborana Ha ocHoBe PI'OC COO c y4eTroM COBPEMEHHBIX MUPOBBIX TPEOOBAaHMUIA,
MPEABSIBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPAAMIMA POCCHICKOTO
oOpa3zoBanusi. Peamuzarusi mporpamMmbl MO MaTeMaTHKE OOECIEYMBAECT OBJIAJICHUE
KJIFOUEBBIMU ~ KOMIIETCHIIMSIMHA,  COCTaBJISIIOIIMMHM ~ OCHOBY  JUIl  CaMOpa3BUTHUS
U HENpEephIBHOIO 00pa30BaHUsl, I€JIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO
Y TI0O3HABATEIILHOTO Pa3BUTHSI IMYHOCTH O0YUAIOIIUXCSI.

B nporpamMme mo mMaTreMaTuke YYTEHBI WU U MoJioxkeHUus: KoHuenmuu pa3BuTus
MaTeMaTuueckoro oopazoBanus B Poccuiickoit @eneparuu. B cooTBeTCTBUY ¢ Ha3BaHUEM
KOHIIETIIIMYA, MaTeMaTH4eckoe OoOpa3oBaHWE [OJDKHO, B YACTHOCTH, MPEIOCTABISAThH
KaXJ0My 00ydYaronieMycsi BO3MOXHOCTb IOCTHXKEHHS] YPOBHSI MaTeMaTUYECKUX 3HAHUM,
HE0OXOAMMOro ISl AaJIbHEWIIEH yCIEeIHON X13HU B oOmecTBe. IMEHHO Ha peleHue
ATOM 3a/lauu HalleJIeHa MporpamMma Mo MaTeMaTrke 0a30BOro ypoOBHSI.

B smoxy mudpoBoit Tpanchopmanmm Bcex cdep dYeIOBEUECKOH EATEILHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3  0a30Boii
MaTEeMaTU4YECKON MOATOTOBKHU. YK€E B IIKOJIE MATEMATHUKA CIIYKUT OIIOPHBIM MTPEAMETOM
JUIT U3Y4YEHUS CMEXKHBIX JUCIUIUIMH, a B JKU3HU TIOCJIE IIKOJbI pealbHOU
HEOOXOAMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa30BaHUE, YTO TPEOYET MOIHOIEHHOMN
0a30BoOi 00IIE00pa30BaTCIPHON IMOJTOTOBKH, B TOM UYHCIE M MaTeMaTHYCCKOHM.
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D10 00YyCIOBIEHO TEM, YTO B HAIK JHW PACTET YHCIIO CHCIUATBHOCTEH, CBSI3aHHBIX
C HETIOCPEICTBEHHBIM MPUMEHEHHEM MaTEMaTUKH: U B chepe SKOHOMUKH, U B OM3HECE,
U B TEXHOJIOTUYECKUX 00JIaCTsIX, U JaKe B TYMaHUTAPHBIX cepax. Takum o6pa3om, Kpyr
oOydJarommxcsi, JJs KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAYMMBIM MPEIMETOM,
CYILIECTBEHHO PaCIIUPSAETCS.

[TpakTrueckas TOJE3HOCTh MAaTEMAaTUKU OOYCIIOBJIEHA TEM, YTO €€ MPEeIMETOM
ABJISIOTCS (DyHIAMEHTaJIbHBIE CTPYKTYPhI HAIIETO MHUPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJMYCCTBEHHBIC OTHOIICHUS OT MPOCTEUINX, yYCBAWBAEMBIX B HEMOCPEICTBEHHOM
OMbITe, JO JOCTaTOYHO CJIOKHBIX, HEOOXOAMMBIX JUIS Pa3BUTHS HAYYHBIX
U TEXHOJOTHYECKUX WAeH. be3 KOHKpPETHhIX MaTeMaTHYECKMX 3HAHWW 3aTpyJaHEHO
NOHUMaHUE WPHUHIMIIOB YCTPOWCTBA M HCIOJB30BAHUS COBPEMEHHOW TEXHHKH,
BOCIIPUSITUE U UHTEPIpETalrs Pa3HOOOpa3HOM COLMAIBHOM, HIKOHOMUYECKOM,
noJuTUYecKod  uHbopManuu, MajaodpQpeKkTuBHA TMOBCEIHEBHAS  MpPaKTHYECKas
nesATenbHOCTh. KakIoMy 4eIIOBEeKy B CBOESH KU3HH MPUXOUTCS BBITIOJIHATH TOCTATOYHO
CJIOHBIE PACUETHI M COCTABIISITH HECIIOKHBIE AJITOPUTMBI, HAXOUTh HYKHBIC (POPMYJIIBI
U TPUMEHSTh WX, BIaJIeTh MPAKTUUYECKUMHU NpHEMaMU T'€OMETPUYECKUX H3MEpEeHU
M TOCTPOCHUN, YMTaTh MH(POPMAIUIO, MPEICTABICHHYIO B BUIY TAaOIUIl, AUArpaMm
U rpaduKoOB, XKUTh B YCIOBHUSAX HEOIPEICICHHOCTH M MOHUMAaTh BEPOSTHOCTHBIN
XapakTep CIy4YalHbIX COOBITHIA.

OnHOBpeMEHHO ¢ pacimupeHueM chep NPUMEHEHUs MAaTEeMATHUKU B COBPEMEHHOM
oOmiecTBe Bce 0OoJiee BaXXHBIM CTAHOBHUTCS MAaTEMATHYECCKUN CTHJIb MBIIUICHUS,
IPOSBIISIIONINIICS B OMNpENEeHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3zyueHus
MaTeMaTUKH B apceHaj MPUEMOB W METOJIOB MBINIJICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOUYAIOTCS] MHAYKIUS U ASAYKIIHs, 0000IIeHHEe U KOHKPETU3aIUs, aHAIIU3 U
CUHTE3, Kjaccu(dukanus U cucreMarusanus, abcrparupoBanue W aHanorus. OObEKThI
MaTeMaTUYeCKNX YMO3AKIIOUCHHM, TpaBWiia WX KOHCTPYUPOBAHHS PACKPBHIBAIOT
MEXaHU3M  JIOTHYECKUX  IMOCTPOEHUH,  CIOCOOCTBYIOT  BBIPAOOTKE  yMEHUS
dbopMynrpoBaTh, 0OOCHOBBIBATH M JIOKA3bIBaTh CYXICHHS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE MBINUICHHE. MaTeMaTHKe MPUHAJICKHAT BEAyIas pojib B (OPMHUPOBAHUH
ANTOPUTMUYECKOW KOMITOHEHTHI MBIIUICHUS W BOCTHTAHWHM YMEHHWH JeHCTBOBATH
M0 33JJaHHBIM aJTOPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATH HOBBIE.
B mporecce pemienuss 3agady — OCHOBHOM Y4yeOHOM JEATEIBHOCTH Ha YpOKax
MaTEMaTUKH — Pa3BUBAIOTCS TBOPYECKAsi U MPUKIIAIHAS] CTOPOHBI MBIIIJICHHUS.

OOyueHre MaTeMaTHUKE JTAaeT BO3MOXKHOCTh Pa3BHUBATh Y OOYUYAIOIIUXCS TOUYHYIO,
panMoHAIbHYI0 U MH(GOPMATUBHYIO pedb, YMEHUE OTOMparh HauboJiee MOIXOJAIINE
SI3BIKOBBIC, CHUMBOJIMYECKHE, TpadUuecKWe CpencTBa IS BBIPAXKCHUS CYXICHUMA
U HaTJIATHOTO UX MPEJCTaBICHUS.

HeoOXoauMbIM KOMIIOHEHTOM OOIIel KYJbTypbl B COBPEMEHHOM TOJIKOBAaHHUU
SBJISIETCSI 00IIIEe 3HAKOMCTBO C METO/IaMU TTO3HAHUS JEHCTBUTEILHOCTH, ITPECTABICHHE
O TMpeaMeTe W METOAC MaTEeMaTHKH, €ro OTIUYHS OT METOJOB ECTECTBEHHBIX
W TYMaHUTApHBIX HAyK, 00 OCOOEHHOCTSX MPUMEHECHHSI MATEMaTUKU [JIS PEIICHUS
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Hay4YHBIX U NPUKIAIHBIX 3a/1a4. Takum oOpa3zom, MaTeMaTuueckoe o0pa30BaHUE BHOCUT
CBO BKJIaJl B (hOPMHUPOBAHUE OOIIIEH KYJIbTYpPhI YeJIOBEKA.

N3ydyeHne MaTeMaTUKU CIIOCOOCTBYET 3CTETHUYECKOMY BOCIHMTAHHUIO YEJIOBEKA,
NOHUMAHHUIO KpacoTbl W U3SIIECTBA MAaTEMaTUUYECKUX PaCCYKICHUN, BOCIPHUSITHIO
reoMeTpUYeCKUX (PopM, YCBOCHHUIO UJEU CUMMETPUH.

[IpuoputerHbiMu 1iensiMu oOyueHuss matematuke B 10-11 kimaccax Ha 6azoBoM
YPOBHE SIBIISIFOTCS:

dbopMHUpOBaHUE IEHTPAIbHBIX MATEeMAaTHYECKUX TMOHATUNA (YHUCIO, BEIMYUHA,
reomeTpudeckas ¢urypa, mepeMeHHasi, BEPOSATHOCTb, (PYHKIIHS), 00€CTEUHBAIOIINX
MIPEEMCTBEHHOCTh U TIEPCTIEKTUBHOCTh MAaTEMATHIECKOTO 00pa30BaHUS 00YUaAIOIUXCS;

MOJIBEICHHEe OOyYaromMXcsi Ha JOCTYITHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY KAIOLIEr0 MUpa, TOHUMAaHHE MAaTEMAaTUKU KaK 4acTu
oO11el KyIbTyphl UEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaJbHBIX W TBOPUYECKUX CIOCOOHOCTEH OOydarommxcs,
M03HABATEJIbHOW aKTUBHOCTH, HUCCIIEIOBATEIbCKUX YMEHHUM, KPUTUUHOCTH MBIILICHUS,
HMHTEpeca K U3YUYEHUIO MAaTEeMATHKU;

dbopmupoBanre (PyHKIIMOHAIBHOW MaTEMaTUYeCKOW TPaMOTHOCTH: YMEHHS
pacro3HaBaTb MaTEMAaTHYECKHUE AaCMEKThl B pEaJbHBIX IKU3HEHHBIX CHUTYyalUsax
U TpU U3YYEHUH JPYyTUX YUeOHBIX TIPEIMETOB, MPOSBICHUS 3aBHUCUMOCTEU
U 3aKOHOMEpPHOCTEH, (opMynaupoBaTh HMX Ha S3bIKE MaTeMaTUKH W CO3/aBaTh
MaTeMaTU4YeCKUe MOJIEM, MPUMEHSITh OCBOCHHBIM MaTeMAaTUYECKUM  ammapar
JUIS pelIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ady, UHTEPIPETUPOBATh U OLICHUBATH
MOJIyYEHHbIE PE3YJIbTATHI.

OCHOBHBIMHM JIMHUSIMH COJiepkaHus MaTeMatuku B 10—11 kmaccax sBISIIOTCS:
«Hucna u BbIYUCIHEHUSY, «Anredpa» («Anredpanyeckue BBIPAKEHUS», «YpaBHEHUS
U HepaBeHCcTBa»), «Hauama  maremaruueckoro — aHanmuza»,  «l['eomerpus»
(«I"'eomeTrpuueckue GUTypbl U UX CBOMCTBaY, «3MepeHne reoMeTpuuecKuX BETUINHY),
«BeposiTHOCTh M CTaTUCTUKa». J[aHHBIE JIMHUU Pa3BUBAIOTCA MNapajlieIbHO, KaKaas
B COOTBETCTBHHM C COOCTBEHHOH JIOTMKOW, OJIHAKO HE HE3aBUCHMMO OJHA OT JPYTOM,
a B TECHOM KOHTaKTe M B3auMojeucTBuu. Kpome 3Toro, ux oObEAMHSET JIOTHYECKas
COCTaBJSAIONIAs, TPAJULMOHHO TPUCYIIAs MAaTeMaTUKE W IPOHU3BIBAIOLIAS BCE
MaTeMaTH4YeCKHe Kypcehl U copepxkaTtenbubie Tuauu. Chopmynupoannoe B PI'OC COO
TpeOOBaHUE «BJIAJICHUE METOJIaMHM JIOKA3aTeJIbCTB, QJIrOpUTMaMM pElIeHUs 3ajad,
yMeHue popMyIupoBaTh ONpeIeTIeHNUsI, AKCUOMBI U TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH
JIOKa3aTeNIbHbIE PACCY)K/ICHUSI B XOJI€ PEIICHUS 3a/1au» OTHOCHUTCS KO BCEM y4E€OHBIM
Kypcam, a (GOpMHUpPOBAHUE JIOTHYECKUX YMEHUW pacrpenensercs Mo BCeM Trojam
oOy4eHHs Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusl.

B cooterctBUn ¢ ®I'OC COO marematuka siBisieTcs 00s3aTENbHBIM TPEIMETOM
Ha JaHHOM ypoBHEe oOpasoBaHus. [IporpamMmmoil mo MaremaTHKe MpeaycMaTpUBaeTCs
n3ydeHue ydeOHoro mpemmera «MaTemaTHka» B paMKax TpeX YYEOHBIX KypCOB:
«Anrebpa ¥ Hauyaja MaTeMaTU4YecKOro aHamuzay, «leomerpusi», «BeposTHOCTH
U cTatucTukay. ®opMUpOBaHHE JTOTUYECKUX YMEHUN OCYIIECTBIISIETCS HA MPOTSKEHUN
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BCEX JIeT OOy4YeHHsSI Ha ypPOBHE CPEIHEro 00IIero oOpa3oBaHUs, a JIEMEHTHI JIOTHUKU
BKJTFOYAIOTCS B COJICPYKAHNE BCEX HA3BAHHBIX BHINIC YIEOHBIX KYpCOB.

OO6miee yncio 4acoB, pEKOMEHIOBAaHHBIX JIJIsl U3YUYeHUsl MaTeMaTuku, — 340 yacoB:
B 10 xmacce — 170 ygacoB (5 wacoB B Hepdenwo), B 11 kmacce — 170 gacoB (5 dacos
B HEZCIIO).
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IIVIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHMUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

N3y4yeHne mareMaTuKu Ha ypOBHE OCHOBHOTO OOIIETro oOpa3oBaHMs HAIpaBICHO
Ha JIOCTHKEHHE OOYYAIOMMMHUCS JHUYHOCTHBIX, METAlpEIMETHBIX M MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yJIHTATOB OCBOCHHUS YUEOHOTO IIpeaMETA.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbrare uzyueHuss MaTeMaTUKH Ha YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUs
y oOyuaromierocs OyayT cpoOpMHUPOBAHBI CIIEIYIONINE TUYHOCTHBIE PE3YJIbTATHI:

1) rpa:k1aHCKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMK OOyYaromerocss Kak aKTUBHOTO
1 OTBETCTBEHHOTO YJI€HA POCCHMCKOTO OOIIECTBa, MPEACTABICHHE O MAaTeMaTHUYSCKHUX
OCHOBax ()YHKIIMOHHUPOBAHUS PA3JIMIHBIX CTPYKTY]P, SIBJICHUM, MPOIETYP IPaKTaHCKOTO
obmiecTBa (BHIOOPHI, OMPOCHI M APYroe), YMEHHE B3aWMOJICUCTBOBATh C COITMAILHBIMU
WHCTUTYTaMH B COOTBETCTBHUHM C UX (PYHKIIMSIMU U Ha3HAYCHUEM;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS

c(hOPMHPOBAHHOCTh  POCCHUMCKON TPaXTAHCKOH HWICHTUYHOCTH, YBaXCHUS
K MPOIUIOMY M HACTOAIIEMY POCCUMCKOM MATEMATUKH, IEHHOCTHOE OTHOIICHUE
K JOCTHMKEHUAM POCCHUMCKMX MATEMATHMKOB U POCCHUHMCKOW MAaTeMaTUYE€CKOW IIKOJIbI,
UCIIOJIb30BaHUE ATUX JJOCTUKEHUN B IPYTUX HAyKax, TEXHOJOTHAX, chepax SKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUE JYXOBHBIX II€EHHOCTEM POCCHIICKOrOo Hapoja, c(HOpPMHPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHHUS, ASTUYECKOrO TIOBEACHHUS, CBSI3aHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHHA HAyKH WU JEATEIbHOCTBIO YYEHOI'O, OCO3HAHHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOWUMBOro OyayIIEero;

4) 3¢TeTH4eCKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYas OCTETUKY MATEMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, pPELICHUH, pacCyKIE€HUW, BOCHPHUHUMYHUBOCTD
K MAaTEMaTHYECKNUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA;

5) pu3nuecKkoro BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHUSI NPUMEHATh MaTEeMaTHUYECKUE 3HAHUS B HMHTEpecax
310poBOro u Oe3omacHoro oOpa3a JKM3HHM, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY
310pOBbIO  (30pOBOE TMHUTaHUE, COATAaHCUPOBAHHBIA PEXHUM 3aHATUH W OTIbIXA,
perynspHas pu3ndeckas akTUBHOCTh), (U3NYECKOE COBEPIIICHCTBOBAHUE MPHU 3aHITHUIX
CHOPTUBHO-03/I0POBUTENHHON JEATENbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSA:
TOTOBHOCTh K TPYJY, OCO3HAHHE IEHHOCTH TPYAOTIO0US, HHTEPEC K Pa3TMIHBIM
chepam mnpodeccuoHaTbHON JEATEIbHOCTH, CBS3aHHBIM C MaTEeMaTUKONM U ee
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MPUTIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccun
U peaNn30BBIBATH COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH
K MaTeMaTH4eCKOMYy OOpa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSHKCHUHN BCEH KU3HU,
TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PEIICHUU NMPAKTHUYECKHUX 3a7ad MaTEMaTHUECKOH
HalpaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCTIMTAHMS S

c(hOpPMHPOBAHHOCTh YKOJOTUYECKON KYJIBTYpbl, TOHUMAHUE BIUSHUSA COIUATIBLHO-
SKOHOMHUYECKHUX IMPOLECCOB HA COCTOSIHUE IPUPOJAHON U COLMAIBHOM CpeJibl, OCO3ZHAHHE
rJI00AJbHOTO XapakTepa OJKOJOTHYECKUX TPOoOJIeM, OpHUEHTAIus Ha MPUMEHEHUE
MaTE€MaTUYeCKUX 3HAHUM [UJI pElIeHHs 3a7ad B OOJacTH OKpPY’KaoIIEeW Cpelbl,
TUTAaHUPOBAHUE TIOCTYIIKOB M OLIEHKH WX BO3MOJKHBIX TOCJIEICTBUN /IS OKPYXKaromen
Cpelbl;

8) HeHHOCTH HAYYHOT' 0 IO3HAHUSA

c(hOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKON HAYKU Kak
cdepbl 4eTOBEYECKOHN IeSITeIbHOCTH, ITANlOB €€ Pa3BUTUS U 3HAUYMMOCTHU JJI Pa3BUTHUS
IUBWIN3ALMY, OBJAJCHUE S3BIKOM MAaTeMaTUKM M MaTEMAaTHYEeCKON KYJIbTYypoil
KaK  CpEICTBOM  IIO3HAHWS  MHpPA, T[OTOBHOCTb  OCYILIECTBIATH  IPOEKTHYIO
Y UCCIIEIOBATEIIbCKYIO JIEATEIbHOCTh MHANBUIYATbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbTaTe 0ocBOEHUS IporpamMMBbl IO MaTEMAaTHKE HA YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBanusi y oOyuaromierocsi OyayT cOpMHpPOBAaHbI METANpPEIMETHBIE PE3YIbTaThl,
XapaKTEPHU3YIONTUECS OBJIAJACHHUEM yYHUBEPCAIbHBIMHA TO3HABATCIBLHBIMH JCHCTBUSIMU,
VHUBEPCATbHBIMH  KOMMYHUKATUBHBIMU  JIEUCTBUSIMH W YHUBEPCAIBHBIMU
PETYISATUBHBIMU JICHCTBUSMU.

Ilo3HaBaTe/ibHble YHUBEpPCAJbHbIE Y4eOHbIE AelCTBUA
ba3oBble JJornvyeckue aeiicTBUA:

BBIABISAITH M XapaKTEPU30BaTh CYILIECTBCHHBIE MNPHU3HAKKM MAaTEMATHYECKUX
00BEKTOB, TOHSATUN, OTHOMICHUN MEXIy MOHITHSAMH, (GOPMYIHPOBATH OMpPEICICHUS
MOHSATUM, YCTAaHABJIMBATh CYIISCTBEHHBIM MpU3HAK KiIacCH(PHUKAIMK, OCHOBaHUS
7151 0000IIEHUS U CpaBHEHUS, KPUTEPUH TIPOBOJIUMOTO aHAIU3A;

BOCIIPMHUMATh, POPMYIUPOBATh U MPEOOPA3OBBIBATE CYXKIEHUS: YTBEPAUTEIbHbIE
U OTpUIlATEIbHbIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTHUBOPECUHMS
B (akTax, [MdaHHBIX, HAOIIOJMCHUSIX W YTBEPXKACHUAX, INpeasiaraTb KpUTEPUH
JUISL BBISIBIICHUSI 3AKOHOMEPHOCTEW Y TPOTUBOPEUHN;

JIeNIaTh BBIBOABI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUYECHU N, YMO3aKIIFOUEHUM M0 aHAJIOTUH;
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IPOBOJIUTH CAMOCTOSITEIPHO JIOKA3aTEIhCTBA MATEMATHUYECKUX YTBEPKIACHUI
(mpsiMBIe W OT MPOTHBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPHUBOIUTH TPUMEPHI
¥ KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KICHHSI U BHIBOJIBI,

BBIOMpaTh CIIOCO0 perieHus Y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peleHus, BRIOMpaTh HanOoJiee MOAXOANINN C YIeTOM CaMOCTOSITEIIEHO BBIICICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBarebCKue 1eCTBUA:

UCIIOJIb30BaTh  BOMPOCHl KaK  MCCIICAOBATEIIbCKUMA  WHCTPYMEHT  IIO3HAHWS,
dbopMyIIHpoBaTH BOMPOCH], (PUKCUPYIOIIME MPOTUBOPEUHUE, MPOOIEMY, YCTaHABIUBATh
MCKOMOE U JaHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIINIO, MHEHHUE,

IPOBOJAUTH CAMOCTOSITEJIBHO CIJIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIIEOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHHUS, IMpOIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSIMU, IIPOIECCAMU;

CaMOCTOATENLHO (OPMYIMPOBATh OOOOIIEHUST W BBIBOJABI IO pPE3yJbTaTaMm
MIPOBEJICHHOTO HAOJIOJICHHUSI, UCCIIE0BaHUs, OLIEHUBATH JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJbTaTOB, BRIBOJOB U O000IICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMpollecca, a TaKXKe BbIJBUTATH
MPENOIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH Je(DUIIMTH MH(GOPMAIINH, TaHHBIX, HEOOXOUMBIX ISl OTBETA Ha BOIIPOC
U JIJ1s1 peIICHUS 3a/1a4u;

BBIOMpaTh WHQOPMAIMIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMaTU3UPOBATh M MHTEPIPETUPOBATh MH(POPMAIMIO PA3IMYHBIX BUJOB U (opMm
NPEJCTABIICHUS;

CTPYKTYpUpOBaTh HMHGOPMAILIMIO, MPEJICTaBIATh €€ B PAa3IUYHBIX (popMax,
WUTIOCTPUPOBATh Tpaduyecky;

OLICHUBATh HAJIEKHOCTh MH(OpPMAIMU 0 CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHuMKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JelCTBUS
Oo0menue:

BOCIIPUHUMATh W (HOPMYIUPOBATh CYXKJIEHUS B COOTBETCTBUU C YCJIOBHSMHU
Y [ETSIMU OOIIeHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
MMACBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEIICHUS 3a/Ja9d, KOMMEHTHPOBATh
TIOJTyYEHHBIN Pe3yJIbTaT;

B XOJe OOCYXICHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBHI,
po0JIeMbl, pemaeMoi 3a/ladv, BBHICKA3bIBATh HMJICH, HAIICJICHHBIC Ha MOUCK PEIIeHUS,
COMOCTABIIATh CBOU CYXJEHUS C CYXICHUSMU JAPYIMX YYaCTHHUKOB JIMAJIoOra,
OoOHapy>XMBaTh Pa3IMUME U CXOJCTBO MO3HIINI, B KOPPEKTHOH dopme HopMyITupoBaTh
pa3HOTJIACHsI, CBOU BO3PAXKCHUS;

10
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NPEACTABIATh PE3YJIbTAThl PEMICHUS 3aJa4d, OKCIEPUMEHTA, HCCIIECIOBAHUS,
MPOEKTa, CAMOCTOSITENBHO BBIOMPATh (QOpMAT BBICTYIJIEHUS C YYETOM 3ajaad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUU.

PeryjnsiTuBHbIe YHUBepPCAJbHbIE Y4eOHbIe JAeHCTBHS
Camoopranuzamnus:

COCTaBJISITh TIIaH, AITOPUTM PEIICHUs 3a/1a4H, BBIOUPATH CIIOCOO PEIICHUS C YIETOM
UMCIOIIIUXCS  PEeCypcoB M COOCTBEHHBIX  BO3MOXKHOCTEHM,  apryMEHTUpPOBATH
U KOPPEKTUPOBATh BAPHUAHTHI PEUICHUN C Y4€TOM HOBOM MH(OpMaIu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJLJICKT:

BJa/IeTh HABBIKAMHU ITO3HABATEIHHONW pEeQIEeKCHHM KaK OCO3HAHHUS COBEPIIAEMbIX
JEUCTBUA M MBICIUTENIBHBIX IIPOILIECCOB, HUX PE3yJIbTaTOB, BIAJETh CIOCOOAMHU
CaMOINPOBEPKH, CAMOKOHTPOJIA Ipollecca M pe3ylibTara pEeuIeHUs MaTeMaTUYeCKON
3a/1aui;

OpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOLYT BO3HHUKHYTH IpH PpEUICHUH 3a/auH,
BHOCUTh KOPPEKTHUBBI B JCSITEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIECHHBIX ONMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJIbTaTa LEIW U YCIOBUSM, OOBACHITH NPUYHUHBI
JOCTHKEHUSI WM HEJOCTHXKEHUSI PE3YJIbTATOB ACSITEIIbHOCTH, HAXOAUTh OIIUOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eATeJIbHOCTb:

NOHUMATh U UCIIOIb30BATh IPEUMYIIECTBA KOMAaHIHOW U MHANBUIYAJIBHON paOOThI
OpU peuieHuH Y4YeOHbIX 3aJay, IPUHHMATh LEJdb COBMECTHOM JEeSATEIbHOCTH,
IJJAHUPOBATh OPraHMU3alMI0 COBMECTHOM palbOThl, pacnpelnensiTh BUIbI padoT,
JIOTOBApUBATHCS, OOCYXKJaTh TPOIECC U pe3yabTar paboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIFOACH;

y4acTBOBaThb B TIPYNIOBBIX (opmax paboTsl (00CYyXIeHHsS, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U HHBIE), BHITIOJIHITH CBOIO YaCTh padOTHI K KOOPJAUHUPOBATH CBOU
JEUCTBUA C APYTMMH WICHAMH KOMaH/bl, OLIEHUBATh Ka4€CTBO CBOETO BKJIA/la B OOIINIA
OPOIYKT MO KPUTEPUAM, CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJACHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3ynbTaThl OCBOCHHS IMPOTPaMMBI IO MaTeMaTHKE Ha 0a30BOM
YPOBHE Ha YPOBHE CpeHEro oO0IIero oopa3oBaHusl MPEICTABICHBI 110 TogaM 00ydYeHUs
B paMKax OTJEIbHBIX YYCOHBIX KYpCOB B COOTBETCTBYIOIIMX pasjeiax MpOTrpaMMBbI
II0 MaTeMaTHKeE.

11
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OEJEPAJIBHAS PABOYAS TIPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

IHOACHUTEJIBHAS 3AIIMCKA

VYyebnsiit kypc «Anredpa U Hadajga MaTeMaTHYECKOTO aHAINU3ay SBIISIETCS OJJHUM
13 HaumboJsiee 3HAUYUMBIX B MporpamMme cpeaHero oOiiero oOpa3oBaHUs, MOCKOJIBKY,
C OJHOW CTOPOHBI, OH O0OECIEeYMBAET WHCTPYMEHTAJIbHYIO 0a3y Al M3y4eHHus BceX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (OPMHUPYET JOTHYIECKOE
1 abCTpaKkTHOE MBIIUICHHE OOYYalolMXCsl Ha YPOBHE, HEOOXOJUMOM JJII OCBOCHHS
y4eOHBIX KypcOB MH(OpMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU. B pamkax
y4eOHOTO Kypca «Anrebpa W Hauaja MaTeMaTHYECKOTO aHaiM3a» oOydaromuecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHON HaYKH, KOTOpas GopMyIHpPYET CBOU
JOCTHKEHHS B MaTeMaTH4YecKol hopme.

VY4eOHbIi Kypc ajireOpbl U Hauajl MaTeMaTUYECKOTO aHaIN3a 3aKJIa/IbIBAET OCHOBY
JUIL  YCHEIIHOTO OBJaJeHUs 3aKoHAaMH (PU3MKH, XUMHUHM, OHOJOTUH, TOHUMAaHHS
OCHOBHBIX  TEHACHIMA  HKOHOMHUKM U  OOIIECTBEHHOM  KM3HHM,  IO3BOJIET
OPHEHTUPOBATHCSI B COBPEMEHHBIX ITU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHUSAX,

YBEPEHHO MCHOJb30BaTh MX B IOBCEAHEBHOM XU3HU. B TOXXe Bpemsi OBIaficHHUE
aObCTpaKTHBIMU U JIOTHYECKH CTPOTMMH MaTEMaTHYECKIMH KOHCTPYKIIUSAMU Pa3BUBAET
YMEHUE HAaXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATbH HCTUHHOCTb YTBEpXKIEHUS,
UCMOJIb30BaTh O0OOIIEHHE M KOHKPETU3allMi0, a0CTparupoOBaHUE U aHAJIOTHUIO,
(dopMupyeT KpeaTuBHOE U KPUTUYECKOE MbILIUIeHHE. B X0/1e n3yuenus anreOpbl 1 Havas
MaTeMaTUYECKOr0 aHajlu3a Ha YPOBHE CPEIHEro o0Iiero oOpa3oBaHUs 00yYaroIIHecs
MOJTy4atoT HOBBIN OMBIT PEeLICHUs] MPUKJIAJHBIX 33]1a4, CAMOCTOSITEIbHOTO TOCTPOEHUS
MaTeMaTHYeCKUX MOJeNiell peambHBIX CUTyalluid W WHTEPIPETAlHUU TOJTYYCHHBIX
pelIeHni, 3HAKOMSITCS C IPUMEpaMH MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPO/IE,
HayKe U B UCKYCCTBE, C BBIAAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.
VY4eOHblii Kypc anreOpsl M Hayal MaTeMaTHYECKOro aHaimu3a obiagaer
3HAQYUTENbHBIM BOCHUTATEIBHBIM IMMOTEHIUAIOM, KOTOPBIM peanu3yercs Kak uepes
y4eOHBIN MaTepua, CioCOOCTBYIOMUN (POPMHUPOBAHNUIO HAYYHOTO MUPOBO33PEHUS, TaK
U 4epe3 crnenupuky ydeOHOM IesTenbHOCTH, TPEeOYyIoUeH CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, MPOJODKATEIBHON KOHIICHTPAIlMM BHHUMAHUS W OTBETCTBEHHOCTHU
3a MOJyYECHHBIN PE3YNIbTAT.

B ocHoBe Meromuku oOydeHusl anreOpe U HavajlaM MaTeMaTHYEeCKOTO aHalu3a
JICKUT JESATENbHOCTHBIN NMPUHIUI 00YUYESHHUS.

B cTpykType nporpammsl 1o anredpe U Hauajaam aHaldn3a BBIACIAIOTCS CIeAYIOIe
colepKaTelibHO-MeToAnueckie JuHUU: «Yucna w©  BelUMCIeHUs», «DyHKIUU
u rpadukm», «YpaBHEHHS U HepaBeHCTBa», «Hadama maTemaTmueckoro aHammsay,
«MHOXecTBa M JIOTMKa». Bce OCHOBHbBIE COJEP)KaTENbHO-METOJUYECKUE JIMHUU
U3YyYalOTCsT Ha TPOTSHKCHWHM [JIBYX JIeT OOy4YeHHMsT Ha YpOBHE CpETHETro O0OIIero
o0pa3oBaHMsl, €CTECTBEHHO JOMOIHSIS APYT ApPyra M MOCTENEHHO HACHIMIAsACh HOBBIMH
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TeMaMu U pasznenamu. J[aHHBIM yueOHBIH KypC ABISETCS MHTETPATUBHBIM, TOCKOJBKY
o0beMHsAET B ceOe colepiKaHue HECKOJbKUX MaTeMaTHYEeCKUX JUCLMILIUH: aireopa,
TPUTOHOMETPHSI, MaTEMAaTHUECKUN aHalln3, TEOPUsI MHOXKeCTB U apyrue. [lo mepe Toro
Kak oOyuvarouiyecst OBJaJEBalOT Bce Ooyiee HIMPOKMM MaTEeMaTHMUECKHUM almaparom,
y HHUX TIOCIEIOBaTeIbHO (POPMHPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUUYECKYIO MOJIETh peanbHOM CUTYyalluH, IPUMEHATD 3HaHUA,
MOJIy4YEeHHbIE B Y4€OHOM Kypce «Anredpa M Hayala MaTeMaTH4YEeCKOro aHalau3ay,
IUIS PELICHUs] CaMOCTOSATENbHO C(OPMYJIMPOBAHHON MaTeMaTUYECKOM 3aaauu, a 3aTeM
MHTEPIIPETUPOBATH MOJYICHHBIN pe3yIbTar.

CopepxarenpHO-MeTOANYECKAsE JHHUS «YMcna M BBIUMCICHUS» 3aBeplIacT
¢opMupoBaHrUE HABBIKOB HCIIOJIb30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOpPOE OBLIO
HA4yaTO Ha yYpOBHE OCHOBHOIO oOmiero ooOpasoBaHusd. Ha ypoBHe cpennero obiero
oOpa3oBaHMs 0c000€ BHUMAHUE yensieTcs (POPMUPOBAHUIO POYHBIX BEIYUCIUTEIbHBIX
HABBIKOB, BKJIOYAIOIMIMX B ce0s HCIOJB30BAaHUE Ppa3IUYHBIX (QOpPM  3amucu
JEHCTBUTENBHOIO YMCia, YMEHUE PAlMOHAIBHO BBINOIHATH JIEHCTBUS C HUMH, AENaTh
NPUKUAKY, OLIEHWBATh pe3yibTaT. OOyyaronmecs Moyiyq4aioT HABBIKK MPUOIMKEHHBIX
BBIUMCJICHU, BBIIIOJHEHUS AEMCTBUI C YUCIIaMU, 3alIUCAaHHBIMU B CTaHJApTHOH (opme,
MCIOJIb30BaHUS MATEMATHUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHUH.

ConeprxaTenbHas TUHUS «YpaBHEHUS U HEPABEHCTBA» PEaTU3yeTCsl Ha IPOTSHKEHUH
BCEro 00Oy4YeHHs Ha YPOBHE CpeHEro o01Iero oopa3zoBaHus, OCKOJIBKY B K&KIOM pa3ese
OporpaMMbl MPEIyCMOTPEHO pelIeHHe COOTBETCTBYIOIMX 3agad. OOyuaroiuecs
OBJIAJICBAIOT PA3IMYHBIMU METOJJAMH PEIICHUS LENbIX, PAllHOHATBHBIX, HPPAIIUOHATBHBIX,
MIOKa3aTeNIbHBIX, JOrapu(MUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUN, HEPABEHCTB U UX
cucteMm. [lomydeHHbIE YMEHUS UCTIONB3YIOTCS TIPU UCCIICTOBAaHUH (QYHKIUI C ITOMOIIBIO
MPOM3BOJHON, PELICHUHM NPUKIATHBIX 3a7ad M 3aJa4y Ha HaXOXKJIeHHe HanOOJIbLINX
Y HAaMMEHBIINX 3HaueHui (QyHKIMu. JlaHHas1 coziep kaTenbHast JIMHUS BKIIIOYAET B ce0sl TakKe
(dopmMupoBaHre yMEHUI BBIMOIHATH pacueThl MO Gopmysam, Ipeodpa3oBaHuUsl LIETBIX,
paloHaIbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TaKKe
BBIPaKEHHM, COJICPKAIIMX CTEIEeHH U Jorapudmel. braronaps nsydenuto anreOpandeckoro
MaTepuana MPOUCXOAUT JalbHEWIIEe pa3BUTHE AJITOPUTMHUECKOIO U aOCTPAaKTHOIO
MBIIUICHHS 00y4Jatomuxcst, GOPMUPYIOTCS HABBIKU 1€ TyKTUBHBIX PAcCyKICHUH, pabOThI
C CUMBOJIbHBIMU (hOpMaMHu, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE
pPaBEHCTB U HEpaBEHCTB. Anre0Opa npeanaraer 3p¢GeKTUBHbIE HHCTPYMEHTHI JUIsl pEIeHUS
NPAaKTUUYECKUX U ECTECTBEHHO-HAYYHBIX 3aJlady, HarjsAHO JIEMOHCTPUPYET CBOHU
BO3MOKHOCTH KaK sI3bIKa HayKH.

CopepxarenpHo-MeToAnYeCKass  JUHUS — «DYHKIMM U TpaQUKHA»  TECHO
HeperIeTaeTCs ¢ APYrMMH JIMHUSAMH y4eOHOIro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3alaéT  MOCJIEOBATENIbHOCTh  W3y4eHUs  MaTtepuana. V3ydyeHue  cTeneHHO,
[OKa3aTeNbHOM, JIOrapu(pMUUYECKOH M TPUTOHOMETPUYECKUX (YHKIMI, WX CBOWCTB
U TpaduKOB, HCHONb30BaHWE (YHKIUN s pemIeHUs 3agad M3 JPYTUX Y4eOHBIX
MPEIMETOB M PEaTbHOM KU3HU TECHO CBSA3aHO KAaK C MATEMAaTHYECKHUM aHAJIM30M, TaK
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U C peIlCHHEM YpaBHEHHI W HepaBeHCTB. lIpu 3TOoM 0oJibllIoe BHUMAHHUE YIEISETCS
(GbOpMHUPOBAHUIO YMEHHUS BhIpaKaTh (GOPMyIaMH 3aBUCHMOCTH MEXIY Pa3TuIHBIMU
BETMYMHAMH, UCCIIEJ0BATh MOTyYeHHBbIE (DYHKIMH, CTPOUTh UX Tpaduxu. Marepuan
COJIEpKaTENIbHOW JTMHUW HalEJIEH Ha pa3BUTHE YMEHHUUM W HABBIKOB, MO3BOJISIOLINX
BBIPA)KATh 3aBUCUMOCTH MEXAY BEIMYMHAMH B PA3IM4YHOM (opMe: aHATUTHYECKOMH,
rpaduueckoil u cnoBecHoi. Ero u3yuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBIIUICHUS, CHOCOOHOCTU K 000OIIEHUIO M KOHKPETU3AIUHU, UCITOJIb30BAHUIO aHATIOTHH.
ConepxarenpHass auHusg «Havanma MaremMaTH4ecKOro aHajau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYr KakK MaT€MAaTH4YEeCKHUX, TaK M MPUKIAIHBIX 3ajady,
JOCTYITHBIX OOYYaloIUMCs, Y KOTOPBIX MOSBISETCS BO3MOXXHOCTh MCCIIEIOBaTh M
CTpOUTh Tpaduku (QYHKIUN, ONpPEACNsITh UX HAuOOJbIINE W HAMMEHBIINE 3HAYCHUS,
BBIYHUCIIATH TUIOMAAn GUTYp W OOBEMBI T, HAXOAUTh CKOPOCTH U YCKOPEHUS
nponeccoB. ConepkaresibHasi JUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTHU TOCTPOCHUS
MaTeMaTUYECKUX MOJENEeN pealbHbIX CUTYyallui, HAXOXKACHUS HAWIYUYIIEro pPElICHUS
B MPHUKJIATHBIX, B TOM YHCIE COLIMATbHO-3KOHOMUYECKHUX, 3aJladyaX. 3HAKOMCTBO
C OCHOBaMHM MaTEMaTHYECKOTO aHajlin3a CHOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO,
bopMabHO-JIOTUYECKOTO ¥ KPEAaTHUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUMN
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MATEMaTUKH B HayKe, TEXHHKE M HUCKYCCTBE.
OOyuaromuecs: y3HAIOT O BBIIAIOIIUXCS PE3yibTaTaX, MOJYYSHHBIX B XOJI€ Pa3BUTHS
MaTEMAaTUKH KaK HayKH, U UX aBTOpaXx.

ConepxarenpHo-MeToauYeCcKass JUHUSA «MHOXecTBa M JIOTMKa» B OCHOBHOM
MOCBSIIICHA 3JIEMEHTaM TEOPUH MHOXKECTB. TeopeTUKO-MHOKECTBEHHBIC MTPE/ICTABIICHUS
MPOHU3BIBAIOT BECh KypC UIKOJIBHOM MaTeMaTMKU U MpejaratoT Haubosee
YHUBEPCAIBHBIA S3bIK, OOBETUHSIOMINNA BCE PA3/IeiIbl MATEMATHKU U €€ MPUIIOKCHUMH,
OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYEeCKHE AUCUUILIMHBI B eAuHoe uenoe. [loatomy
BaYKHO JIaTh BO3MOKHOCTh 00YYaIoIeMyCsl TOHUMATh T€OPETUKO-MHOKECTBEHHBIHN S3bIK
COBPEMEHHOW MaTEMATHUKHU U UCIIOIb30BaTh €r0 JJIs1 BBIPAXKEHUS CBOMX MBICIIEH.

B yuebHOM Kypce «Anredpa u Hauajia MaTeMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT
TaK)XK€ OCHOBBI MaTEMAaTHYECKOTO MOJICTUPOBAHMUSI, KOTOPHIC TIPU3BaHBI CHOPMHUPOBATH
HABBIKM ITOCTPOCHHS MOJIEJIEN PEAIbHBIX CUTyallMid, HCCIECIOBAHUSA ITUX MOJEIIEH
C TIOMOIIBIO ammapaTa aireOppl ¥ MaTEeMaTHYECKOTO aHaiu3a M HHTEpIpEeTaIlluu
NOJIYYEHHBIX pE3yJbTaToB. Takue 3aJaHusl BIUIETEHbl B KaXIblil W3 pa3lieiioB
IporpaMMbl, TOCKOJIbKY BE€Ch MaTepuall Y4yeOHOTO Kypca IIMPOKO HCIOIb3yeTCs
JUISL pelIeHus] MPUKIAAHBIX 3a1ad. [lpu permeHun peanbHbIX MPAKTUYECKUX 3agad
oOydJaromyecs: pa3BUBAIOT HAONIOMATEIFHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abCTparupoBarhbCsi, MCIOJIb30BaTh AHAJOTHI0, 0000mAaTh U KOHKPETHU3UPOBATh
npobiemy. JlesTenbHOCTh 1O (OPMUPOBAHUIO HABBHIKOB PEIICHMS MPUKIAIHBIX 3a]1a4
OpraHU3yeTCsl B MPOIECCe M3YUYEHHS BCEX TeM Yy4eOHOTo Kypca «Ainredpa W Hadaia
MaTeMaTUYECKOTO aHaIU3ay.

OO011ee yncno 4acoB, peKOMEHIOBAHHBIX ISl U3YUEHUs] yueOHOro Kypca «Anredpa
M Hayajia MaTeMaThdecKkoro aHaiusa», — 170 4dacoB: B 10 kiacce — 68 yacoB (2 yaca
B Henento), B 11 kimacce —102 yaca (3 gaca B HEZeNto).
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COJAEPKAHUE OBYYEHUA

10 KJTACC
Yucaa 1 BbIYUCTICHUS

Paunonansupie uncna. OOBIKHOBEHHBIE M JIECSITUYHBIE JAPOOH, TPOLEHTHI,
OeCKOHEYHbIE MepuonyYecKre 1podu. ApupMeTruyecKre orepauuu ¢ palloHaIbHBIMU
YHClIaMu, Mpeo0pa30BaHMs YUCIOBBIX BhIpaxeHuil. [Ipumenenne apo0eit 1 MpoLeHTOB
JUISL PELLICHUS ITPUKJIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HH.

JlelictBuTenpHble  yucina.  PanuoHanbHBIE W MPPAUMOHAIBHBIE  YHUCIIA.
Apudmernueckre omnepanuud ¢ JEHCTBUTENbHBIMU  uuciaMu. [IpubnuxeHHbIC
BBIYMCIIEHHUS], IPABUJIa OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYUCICHUN.

Crenenb c nenbiM nokasareneMm. CranaapTHas ¢opMa 3aluCH JIEHCTBUTEIBHOTO
yucna. HMcnonp3oBanue mnoaxonsduiedl (Gopmbl  3amMCU  ACHCTBUTENBHBIX YHUCEIN
JUISL PEILIEHUS TPAKTUYECKUX 3a/1a49 U ITPEICTABIICHHS TAHHBIX.

Apudmernueckuii KopeHb HaTypaidbHOU cTeneHu. [leficTBus ¢ apuPmMeTHIecKuMU
KOPHSIMH HaTypaJIbHOW CTENIEHHU.

CuHyCc, KOCMHYC W TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHT€HC YHCIIOBOI'O ApTyMEHTA.

YpaBHeHUs1 1 HEPAaBEHCTBA

ToxxnecTBa U TOXKIECTBEHHBIC TPEOOpPa30BaHUSL.

IIpeobpazoBanme TPUTOHOMETPUUECKUX BBIPAKCHU. OcHoOBHBIE
TPUTOHOMETPHUUECKHE (POPMYIIHI.

YpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, penieHne HepaBeHCTBa. Merton
UHTEPBAJIOB.

Pemienue 1enbix v ApoOHO-pAIIMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

Pemenne uppanimoHanbHbIX YPaBHEHU U HEPABEHCTB.

Peuienne TpUroHOMETPUYECKUX YPABHEHUN.

[IpruMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a/1a4 U 33/1a4
U3 pa3InYHBIX 00JaCTEN HAYKU U pPEabHOM )KU3HU.

DOyHKuMH U rpapukn

Oynkuus, cnocodsl 3ananus yHkuuu. ['padux Pynkuuu. Bzaumuo oOpatHbie
(byHKITIH.

OOnactp ompeneneHuss M MHOXECTBO 3HadeHuWM ¢(yHkunu. Hymn QyHkium.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA. UeTHBIE U HeUeTHBIE (DYHKIINH.

CrenenHas (yHKUMS C HaTypajbHbIM M ILeNbIM  noKa3zareneM. Ee cBolicTBa
u rpaduk. CBolicTBa u rpadK KOPHS N-OW CTEMEHHU.

Tpuronomerpuyeckasi OKpyKHOCTb, OIIPE/IEJICHUE TPUTOHOMETPUUECKUX (PYHKIMH
YHCIIOBOTO apryMEHTA.

Hauyajia MaTeMaTH4YeCKOro aHAJIN3a
ITociienoBaTEIbHOCTH, CHOCOOBI 3aJaHUs IOCICAOBATEIIHLHOCTEH. MOHOTOHHBIE
IIOCJIEIOBATCILHOCTH.
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Apudmernueckas W TeoMeTpudeckas mporpeccuu. beckoHedHo yObIBaroras
reomeTpuyeckass nporpeccus. CyMma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opmyiia CIOKHBIX TPOIIEHTOB. Mcrob30BaHue TPOTrPeCcCHH ISl PEIICHUS
peaNbHBIX 33J1a4 MPUKIIATHOTO XapaKTepa.

MHo2xecTBa U JIOTHKA
MHoXecTBO, omnepauuu Haj MHOXecTBaMu. Jluarpammel  Oiinepa—Benna.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO —armapara Uil ONWCAHUs PeabHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 33J1a4 U3 IPYTUX YUYECOHBIX MTPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yuciaa ¥ BbIYUCTICHUAS
HarypanbHble u nenbie uncia. [Ipu3Haku 1eTuMOCTH 1ETbIX YHCEN.
CrernieHb ¢ pallMOHaIBHBIM MOKa3zaTeaeM. CBOMCTBA CTEIECHM.
Jlorapudm uucina. JlecATHUHbIE U HATypaIbHBIC JTJOTapr(MBI.

YpaBHeHUsI M HEPABEHCTBA

IIpeoGpa3oBaHue BeIpa)KEHUH, COAEPIKALUX JIOTapU(PMBI.

[IpeoOpa3oBaHne  BBIpAXKEHHM, COAEpPKAIIMX CTENEHH C  PAlMOHAIbHBIM
ITOKA3aTeJIEM.

IIprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

CucreMbl TUMHEWHBIX ypaBHEHMU. PemeHne NpHUKIagHBIX 3a0ad € IMOMOUIBIO
CUCTEMBI JIMHEUHBIX YPABHECHUM.

CucTeMbl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpruMmenenne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHHI0 MAaTEMATHYECKUX
3a]1a4 U 3a]a4 U3 pa3IM4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUMH U rpaduku

Oyukuuda. [lepuonnueckue ¢yHkuuu. [IpomMexxyTKM MOHOTOHHOCTU (PYHKIUH.
Makcumymbl 1 MUHUMYMBI QyHKIMU. Hanbonbliee u HauMeHbl1ee 3HaYeHne PyHKIIUU
Ha IIPOMEKYTKE.

Tpuronomerpruueckne GyHKIIMH, UX CBONCTBA U TPpaUKH.

[TokazarenpHass u Jsorapupmuyeckas (yHKUMH, HUX CBOHCTBA U TpauKH.

Wcnonb3oBanue rpadukoB PyHKLIMN 1)1 pelIeHUs] YPABHEHUI U IMHEHHBIX CUCTEM.

Hcnons3oBanue  rpaukoB  QyHKOUMH  JJI4  HCCIAENOBaHUS  IPOLIECCOB
U 3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NIpPHU PEUIEHUM 3aJad U3 APYruX Y4YeOHBIX
MPEIMETOB U PEAIBHOM KU3HMU.

Hayaja maTeMaTH4ecKOIo aHaIn3a
HenpepbiBHble (QyHKUMH. MeTON HHTEpBaJIOB Uil pELICHHUS HEPaBEHCTB.
[IpouzBognas pynkuuu. I'eomeTpuueckuii U GpU3HMUECKU CMBICI IPOU3BOTHOM.

16



®denepanbHas pabouas nporpamma | Matemaruka. 10—11 kiraccel (6a30BbIi YPOBEHbD )

[Ipoun3BoaHbIe AyIeMEHTApHBIX (yHKUIHA. DOpPMYIIbI HAXO0XKIECHUSI TPOU3BOAHOM
CYMMBI, TPOU3BEIECHUS U YACTHOTO (DYHKIUH.

[IpuMeHeHHe MPOM3BONHOM K MCCIEIOBAaHHWIO (PYHKIMHA HAa MOHOTOHHOCTb
1 9KcTpeMyMbl. HaxoxxaeHne HanOombIIero 1 HaMMEHBILEro 3HaueHNs (PyHKIMN Ha OTPE3Ke.

[IpuMeHeHre MPOU3BOHOM AJI HAX0KICHHS HAWTYUIIEero PeIIeHHs] B IPUKIIAHBIX
3aj1a4ax, JJs ONpeesIeHHs] CKOPOCTH MpoIecca, 3aJaHHOT0 (POpMyIon WK TpadUuKoM.

[TepBooOpaznas. Tabnuia nepBoOOpa3HbBIX.

WHuterpain, ero reomerpuyeckuii U (pusnyeckuii CMbICI. Bhrancinenue uHTErpaia
o ¢popmyne Hetorona—JleiOnuia.

HPEAMETHBIE PE3YJIbTATBI

K konity oOyuenus B 10 kiacce oOy4aromuiicss NOJIyYHUT CIAEAYIOMIME IPEIMETHBIE
pE3yNbTaThI:

Yuciia 1 BbIYUCICHUA:

OTIEPUPOBATH MOHITUSIMU: PAIMOHAIBHOE U JICUCTBUTEIHLHOE YUCIIO, OOBIKHOBEHHAS
U JIeCSTUYHAS IpOOb, TPOLIEHTHI;

BBINIOJIHATh apU(METUYECKUE ONEpPALUU C PAMOHAIBHBIMU U JEHCTBUTEIbHBIMU
YHUCJIAMY;

BBITMOJIHATH MPUOIMKEHHBIE BEIYUCIICHHS, UCIIOJIB3YS MPaBUjia OKPYTJICHUS, AeTaTh
IPUKHUIKY U OLICHKY PE3yJIbTaTa BIYUCIICHUN;

ONepUpOBaATh MOHATUAMU: CTENEHb C LIENBIM IOKa3aresieM, CTaHgapTHas (opma
3alUCy  JEUCTBUTENBHOTO YHCIA, KOPEHb HATYypAJIBHOW CTENEHH, MCIOJIb30BAThH
MOAXOAANIYIO (POPMY 3aIIUCHU IEHCTBUTEIBHBIX YHCEI JIJISl PEIIEHHS TPAKTUYECKHX 3a1a4
Y MPEICTABIICHUS JJAHHBIX;

ONEPUPOBATh IOHATUAMHU: CHUHYC, KOCHHYC W TaHI€HC IIPOM3BOJIBHOIO YIUIA,
UCIOJIb30BaTh 3alUCh IMPOU3BOJILHOTO yTIjla uyepe3 OOpaTHblE TPUTOHOMETPUUYECKHE

byHKIIUU.

YpaBHeHUs M HEPABEHCTBA:

ONEpUpPOBATh TMOHATUSMHU: TOXJAECTBO, YPABHEHHWE, HEPABEHCTBO, ILIEJIOE,
palMOHANIbHOE, HWPPALMOHAIBHOE YPaBHEHHWE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BBITIOJIHATh MPE0OpPa30BaHUsI TPUTOHOMETPUYECKUX BBIPAKCHUN U periarh
TPUTOHOMETPUYECKUE YPABHEHUS;

BBITIOJIHATh  MPEOOpa30BaHUSl 1EIbIX, PAlUOHAIBHBIX U HPpalMOHATbHBIX
BBIPXKCHUN W PElIaTh OCHOBHBIC THUIIBI LEJIBIX, PALMOHAIBHBIX W HWPPALMOHAIBHBIX
YPaBHEHHI U HEPABEHCTB;

MPUMEHATh YPAaBHEHUS W HEPABEHCTBA [JIsi PEIIEHUS MATEMAaTHYECKHX 3aaad
Y 3a/1a4 U3 Pa3IuyHbIX 001acTell HAyKU U pealIbHOU KU3HU;

MOJEUPOBATh peajibHble CUTyalluu Ha sI3bIKE anreOpbl, COCTABIISITH BBIPAYKEHHUS,
YpPaBHEHHS, HEPABEHCTBA 110 YCIOBUIO 3aJa4M, HCCIEIOBATH ITOCTPOCHHBIE MOEIH
C UCIIOJIb30BAaHUEM alllapara ajareopsol.
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DOyHKUMH U TPpaPuKu:

ONEepUpPOBaTh TMOHATUAMH: (DYHKUMs, CHOCOOBI 3anaHus (yHKUHH, O0JacTh
OTIpe/IeTICHUS] 1 MHOXKECTBO 3HAUYCHUU (YHKINHU, TpapuK PYyHKIIUH, B3aUMHO 0OpaTHBIC
yHKIHY;

OTIEPUPOBATh TMOHATHSIMH: YETHOCTh W HEYETHOCTh (YHKIWH, HYJIU (QYHKIUH,
MPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

MCTIONB30BaTh rPaQUKu (PYHKIIMA ISl pEIICHHs ypaBHEHU;

CTPOUTh W YHTaTh TpaduKu IUHEHHOW GQYHKIMH, KBaJpPaTUIHOW (PYHKIUH,
CTENEHHOMN (PYHKIMU C IIEJIBIM TTOKA3aTeNeM;

UCIOJIb30BaTh Tpaduku GYyHKUUNA JUIsl KCCIIEIOBAHUS MTPOILIECCOB U 3aBUCUMOCTEM
NP PEIIeHUU 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U PEealbHOW XKU3HHU, BBIPAXKaTb
(dopMynaMu 3aBUCHUMOCTH MEXIY BEIUUYUHAMH.

Havana maTtemaTnyeckoro aHajamsa:

OTIEPUPOBATH MOHATHSIMH: TIOCIIEIOBATEIHHOCTh, apU(METHUECKAsI U T€OMETPUUYECKas
[IPOTPECCHH;

OTIEPUPOBATH MOHSATUSIMHU: OECKOHEUHO YOBIBAIOIAsi TeOMETpUUEcKasi Iporpeccusl,
cymMMa O0E€CKOHEYHO YOBIBAIOIIIEH reOMETPHUUYECKOM MPOTPECCUu;

3a/1aBaTh MOCJIEI0BATEIbHOCTH Pa3IMYHBIMU CIIOCO0AMU;

VCIIOJIB30BaTh CBOMCTBA IIOCIIEIOBATENBHOCTEN W IIPOTPECCHU Ul PELICHUS
peanbHbIX 33/a4 MPUKIIAIHOIO XapaKTepa.

MHo:xecTBa M JIOTHKA:
ONEpUPOBATH MOHITUAMHU: MHOKECTBO, ONEPAIIUU HAJlI MHOXKECTBAMU;
VCTIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM armapar JJjs ONHCAHUS PEabHBIX
IIPOIICCCOB U SIBJICHUH, IIPH PEIICHHUH 33]1a4 U3 JIPYTUX YICOHBIX IMIPEIMETOB;
OIEpUPOBATH MOHITUSIMU: ONPEAECTICHUE, TEOPEMa, CIEACTBUE, I0KA3aATEIIHCTBO.

K xoniry o0yuenus B 11 kiacce oOy4aromuiicss HoJyduT CIeAYIOIIUE TIPEeIMETHbBIE
pe3yJIbTaThl:

Yucjaa v BbIYMCIIEHUS

OIEpUPOBATH IOHATHUSIMH: HATYPAIBHOE, LIEJI0E YHUCIIO, MUCIOJB30BATh MPU3HAKH
JETTMMOCTH LEJIBIX YACEII, Pa3JI0KEHUE YMCIIa HA TPOCTHIC MHOMXKUTEIH JIJTS PEIICHUS 33]1a4;

OIEpPUPOBATH MOHITHUEM: CTEIICHD C pAllHOHAJILHBIM ITOKA3aTEJIEM;

OMEepUpPOBATh TOHATUSIMU: JiorapuM YHCIA, JACCITHUYHBIE W HATypaJbHbIC
Jorapu@msl.

YpaBHeHUs U HEPABEHCTBA:

NPUMEHSTh CBOMCTBA CTEMEHM MJIsi MPeoOpa3oBaHMs BBIpaKEHUMN, ONEPUPOBATH
MOHATUAMU: TIOKA3aTEJIbHOEC YPABHEHHWE M HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI
II0KAa3aTeIbHbIX YPABHECHUN U HEPABECHCTB;

BBITIOJTHSTH MPe0Opa30BaHus BEIpAXKCHUH, COIeprKaIMX JIorapu(Mbl, OTIEPUPOBATH
MOHATUSAMU: JIOTapU(PMHUUECKOE YPaBHEHHE W HEPABEHCTBO, peIllaTb OCHOBHBIC THUIIBI
norapu(MUIECKUX YpaBHEHUN U HEPABCHCTB;
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HAaXOJWTh PELICHUS TPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEpUPOBATh MOHATHUSIMU: CHCTEMA JIMHEMHBIX YpPaBHEHHM M €€ PEUICHHE,
UCII0JIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH ISl PELICHUS TPAKTUYECKUX 3a/1a4;

HAXOJUTh PEIIECHUS MPOCTEUIIUX CHUCTEM U COBOKYIIHOCTEW palMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB;

MOJENUPOBATh pealibHbIe CUTyalluu Ha SI3bIKE anreOpbl, COCTABIISITH BBIPAXKEHHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 33Ja4d, UCCIEAOBATH MOCTPOCHHBIE
MOJICJIM C UCIIOJIb30BAHUEM ammapaTa aareophl.

DYyHKIUH U TPaPUKHU:

OMepUpOBAThH MOHATUSIMHU: NTepUOAnYEcKast GYHKIHS, TPOMEKYTKH MOHOTOHHOCTH
(YyHKUMU, TOYKH IKCTpeMyMma (YHKIMHM, HAuOOJbLIEE W HaMMEHbIIEE 3HAYCHUSA
(GYHKIIMM Ha TMPOMEXYTKE, MCIONb30BaTh UX ISl MCCIEIOBaHUS (PYHKINHU, 33TaHHON
rpaukoM;

ONEepUpPOBaTh  MOHATUSMHU: IpadUKU  MOKa3aTeNbHOM,  JorapuMUyYecKou
U TPUTOHOMETPUUECKUX (PYHKUMH, H300pakaTh HUX Ha KOOPAMHATHOW IUIOCKOCTH
Y UCIIOJIB30BaTh JJIsSl PELICHHS] YPAaBHEHUN U HEPABEHCTB;

n300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH TpaUKH JIMHEHHBIX YpaBHEHUIl
Y WCIIOJIb30BaTh UX ISl PELICHUS CUCTEMBI JIMHEHHBIX YPABHEHUM;

UCTOJIB30BaTh Tpaduku (QyHKIUN IS MCCIEAOBAaHUS MPOILECCOB U 3aBUCUMOCTEH
U3 APYTUX YYEOHBIX JUCLMUILINH.

Hauyana MaTemaTH4ecKOro aHaiu3a:

ONEpUPOBATh TOHATUSAMHU: HENpepbiBHAS (YHKIMS, NPOU3BOAHAS (QYHKIIHUH,
WCIOJIb30BaTh TEOMETPUYECKU W (U3UYECKUN CMBICT TMPOU3BOIHOW MJISl PEIICHUS
3a1ay;

HaXOAWTh TMPOU3BOAHBIC AJIEMEHTAapHBIX (YHKIMM, BBIYUCIATH IMPOU3BOIHBIC
CYMMBI, TIPOU3BEICHUS, YACTHOTO (PYHKIIHIA;

UCTIONb30BaTh MPOU3BOJIHYIO JUIS HCCIEAOBAaHUA (PYHKIMH Ha MOHOTOHHOCTH
¥ DKCTPEMYMBI, TPUMEHATH PE3yJIbTaThl UCCIECAOBAHUS K MTOCTPOCHHUIO TPAPHUKOB;

UCIIONB30BaTh  MPOM3BOAHYIO  JJIS  HAXOXKICHUS  HAWIYYIIeT0  PEIICHUs
B MIPUKJIAJIHBIX, B TOM YHCJIE COLUATbHO-DKOHOMUYECKHUX, 3a/1a4ax;

OTNIepUpPOBATh MOHATUAMU: TIEPBOOOPA3HAs U HHTErpajl, MOHUMATh T€OMETPUUECKUIL
1 (QU3MYECKUI CMBICI HHTETPaa;

HaXOAWTh TEPBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIUH, BBIYUCIATH HHTErpal
o ¢popmyne Hrerorona—JleliOnuua;

pelmiate MNpHUKIaJHbIE 3a7aud, B TOM YHCIE COLMAIbHO-d)KOHOMUYECKOTO
1 GU3NYECKOro XapaKkTepa, CpeACTBAMU MaTeMaTHYECKOr0o aHaAIN3a.

19



TEMATHUYECKOE IINTAHUPOBAHHUE

®denepanbHas pabouas nporpamma | Matemarnka. 10—11 kiraccer (6a30BbIii YPOBEHB)

10 KJTIACC
Haumenosanue paznena  |[Konudectso OcHOBHOE coJiep/KaHue OCHOBHBIE BUJIBI IESTEIIBHOCTH
(Temnl) Kypca 4acoB oOyyJaroumxcs
MHOkecTBa palMOHaIbHBIX 14 MHoOxecTBO, onepanun Hcnoab30BaTh TEOPETHKO-

U ICUCTBUTEIBHBIX YHCE.
ParinonanpHbIe ypaBHEHUS U
HEpPaBEHCTBA

HaJI MHOKECTBaMHU. /{lnarpammel
Oiinepa—BenHa.

PanmonansHubie ynciaa. OOBIKHOBEHHBIC
U JICCATUYHBIC IPOOH, POIIEHTHI,
OECKOHEYHBIC TIEPUOTUUECKUE TPOOH.
Apudmerrnueckue onepanuu

C pallMOHAJIBLHBIMU YUCJIAMH,
peoOpa30BaHUsI YUCIOBBIX
BbIpakeHuil. [Ipumenenue apobeit u
MPOLIEHTOB JIJI PELICHUS IPUKIIATHBIX
3aJ1a4 U3 pa3IMYHbIX OTPACIIEH 3HAHUHN
Y pEAJIbHOW KU3HU.

JlercTBUTENBHBIC YHCIIA.
PanyonanbHbie 1 MppalOHAIBHBIE
yucia. ApudmeTnyeckue onepanuu

C JEUCTBUTEIIbHBIMU YHUCJIAMHU.
[TpubnuxeHHbIE BRIYUCICHHUS, TPABUIIA
OKPYIJIEHHUS], TPUKUIKA U OLICHKA
pe3yJbTaTa BEIYMCICHUM.

MHOECTBEHHBIN armapar

JUTS1 ONTMCAHMS X014 PEILICHUS
MaTEMAaTUYECKHX 3a7a4, a TAKKE
peabHBIX TPOLIECCOB U SIBJICHUI,

MIpU PEIICHUU 3a/1a4 U3 APYrux
y4eOHBIX MPEIMETOB.

OnepupoBathb NOHATHSIMM:
palMOHAIIBHOE YUCIIO, JEHCTBUTENBHOE
9HUCJI0, OOBIKHOBEHHAS IPO0Bb,
JeCATUYHAS APOOk, TPOILICHTHI.
BoinosnsaTe apudpmeTnyeckue
omepaluu ¢ pauoOHaJIbHBIMU U
JEUCTBUTEIBHBIMU YUCIIAMU;
MPUOINKEHHBIC BHIYUCICHUS,
UCIIOJIb3YS IPAaBUJIa OKPYTJICHUSI.
JesiaTh IPUKHUIKY U OLEHKY
pe3ysbTaTa BEIYMCICHUM.
OnepupoBaTbh NOHATUSIMH:
TOXECTBO, YpAaBHEHUE, HEPABEHCTBO;
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ToxnecTBa U TOXIECTBEHHbIE
npeoOpa3zoBaHus. Y paBHEHHUE, KOPEHb
ypaBHeHus1. HepaBeHCTBO, penieHne
HepaBeHCTBA. MeTO1 MHTEPBAJIOB.
Pemenue nensix u 1poOHO-
palMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

L[E€JI0€ U PALIMOHAIIBHOE YPABHEHHUE,
HEPABEHCTBO.

BoInoJHATH IPeodpa3oBaHMs LENBIX
Y PallMOHAJIbHBIX BBIPAKECHUI.
Pemiarb OCHOBHBIE THUIIBI LIEJIBIX
VPPALMOHAJIBHBIX YPABHEHUH U
HEPABEHCTB.

IIpuMeHsATH palloOHaIbHBIC
YPAaBHEHUS U HEPABEHCTBA

JUISL PELIEHUS] MaTEMaTUYECKHUX 3a/1a4
Y 33]1a4 U3 pa3IM4HbIX 00J1acTel HAYKH
U PEAIBHOM KU3HU

Oyukuuu v rpaduku. CTeneHb
C LIEJIbIM I10Ka3aTeaeM

DyHKIUSA, CIOCOOBI 3a1aHKUS (PYHKITUH.
B3anmuo obpatubeie Gpynkiuu. I'padux
(byHKITIH.

OOGnacTh omnpeaeneHuss 1 MHOXKECTBO
3HaueHui Ppynkiuu. Hymu pyHkiumm.
[IpomexxyTKH 3HAKOMTOCTOSIHCTBA.
UeTHble U HEYETHBIC (PYHKIIHH.
CrereHb C 1eTbIM TTOKa3aTeIIeM.
CranpaptHas hopma 3anucu
JENUCTBUTEIBLHOTO YHCIA.
Hcnonws3zoBanue noaxosmieit Gopmbl
3aMUCH ICUCTBUTEIIBHBIX YHCETT

JUTSI PETIICHUSI TPAKTUICCKUX 3a]1a4

Y TIPEJICTABIICHUS JaHHBIX.

OnepupoBathb NOHATHSIMM:
(GyHKIMSA, CTIOCOOBI 3aaHuUs
GbyHKIMH, B3aUMHO OOpaTHbIC
(GyHKIIMK, 00JIACTh ONpECTIEHUS
Y MHOKECTBO 3HaUCHUU (QYHKITUH,
rpaduk QyHKIINH; YEeTHOCTh

Y HEUETHOCTh (DYHKIINH, HYJTU
(GYHKIHH, TPOMEXYTKH
3HAKOIOCTOSHCTBA.

BoinosnsaTs npeodpa3oBaHus
CTETIEHEH C TIEJIBIM ITOKA3aTEIEeM.
Hcnonp30BaTh CTaHAAPTHYIO
(dbopmy 3anucu JeHCTBUTETHLHOTO
qHcla.
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CrenenHast GQyHKIMS C HATypaJIbHBIM
U 1eJILIM TT0Ka3areneM. Ee cBolcTBa 1

rpaduk

Dopmy.IMpOBaTh

U WJLJIIOCTPUPOBATH I'papuuecKu
CBOMCTBA CTENEHHON (QYHKIIUU.
Bbipaxkats popmysnamMu 3aBUCUMOCTH
MEXAY BEJIMYMHAMU.

Hcnoas3oBats undpposbie

pecypchI ISl IOCTPOEHUS

rpaduKoB PYHKIIUU U U3YUCHUS

UX CBOWCTB

ApudmMeTrnuecKknii KOpeHb
n—OW CTEIICHHU.
WppatimoHaibHbIe ypaBHEHUS
Y HEPABEHCTBA

18

Apudmerrueckuii KOpeHb
HATYpaJIbHOM cTeneHu. JlencTBus

¢ apu(pMETUYECKIUMU KOPHAMH 1n—OM
CTETEHHU.

Pemenne nppauOHaIbHBIX YPaBHEHUN
Y HEPABEHCTB.

CaoiicTBa U rpaduK KOpHS 1-0i
CTENIEHU

D®opMyJIHPOBaATH, 3aAIIUCHIBATH

B CUMBOJINYeCKOH (popMe

1 WIJIIOCTPUPOBATH PUMeEPaMu
CBOIWCTBA KOPHS 1-OU CTETIEHMU.
BeinmosansaThs npeoOpa3zoBaHus
UPPALMOHATBHBIX BEIPAKECHUI.
Pemiatb OCHOBHBIE THIIBI
MppaluOHAIbHbBIX YPAaBHEHUI

Y HEPABEHCTB.

IIpuMeHATH 1J151 peleHnst
Pa3JIMYHBIX 32/1a4 UPPALMOHAJIbHbBIE
YPaBHEHUS U HEPABEHCTBA.
CtpouTh, YUTATH rpaduK KOPHS 1-01
CTETEHMU.

HUcnoab3oBath uupoBbie pecypchl
JUTSI TOCTpOEHUsI TpadUKOB PYHKITUI
Y U3yYEHHS UX CBOMCTB
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DopMyJIbl TPUTOHOMETPHUH. 22 CuHyC, KOCHHYC ¥ TAHT'€HC YHCIIOBOTO OnepupoBatb NOHATUSAAMM: CHHYC,
Tpuronomerpruyeckue apryMeHTa. ApKCHHYC, apKKOCUHYC KOCHHYC U TAHT'€HC IIPOU3BOJILHOIO
ypaBHEHUS U ApKTaHT'€HC YHCIIOBOIO apTyMEHTA. yTia.
Tpuronomerpudeckasi OKpyKHOCTb, HUcnoab3oBath 3anuch
ONPEAECICHUE TPUTOHOMETPUUECKUX MIPOU3BOJILHOTO YTJIa uepe3 0OpaTHbIC
(GYHKIHNA YUCIOBOTO apryMEeHTA. TPUTOHOMETPHUYECKHE QYHKIIUU.
OCHOBHBIE TPUTOHOMETPUYECKUE BoinosHaTH npeodpazoBanus
dbopmybl. [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAYKEHUIA.
TPUTOHOMETPUYECKUX BBIPAYKEHUM. PemaTtb OCHOBHBIE THUIIBI
Pemenue TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHEHHI
YpaBHEHHI
[TocnenoBarenpsHOCTH 5 [TocnenoBarensHOCTH, CIIOCOOBI OnepupoBaTb NOHATUAMMU:

U IPOTrpeccuu

3aJlaHus TIOCIIeI0BATEIBHOCTE!.
MOHOTOHHBIE MOCIEI0BATEIbHOCTH.
ApudmeTnaeckas 1 TeOMETpUYECKas
nporpeccun. beckoHeuHo yObIBaromast
reoOMeTpHYECcKast MPOrpeccusl.
CyMMa 0eCKOHEUHO yOBIBAIOIICH
T€OMETPHUECKOHN MPOTPECCHH.
@opmyJia CI0KHBIX IPOLIEHTOB.
Hcrnonb30BaHue IPOTpecCHu

JUTS pEIIeHus] PeaibHBIX 3a7a4
PUKIIATHOTO XapaKkTepa

MOCJIEA0BATEIBHOCTb,
apudmMeTHIecKasi 1 TeOMETpUIECKas
Iporpeccru; 0ECKOHEYHO YOBIBAOIIAs
reoMeTpHUYECKas MPOrpeccusi, Cymma
OCCKOHEUHO yOBIBarOIIeH
reOMETPUYECKON IPOTrPECCUH.
3amaBaTh 110CIE0BATEILHOCTH
Pa3ITUYHBIMH CTIOCOOAMH.
IIpuMeHATH (POPMYJTY CI0KHBIX
NMPOLEHTOB JIJIf1 pellleHus 3a]a4

W3 PeaJbHON MPAKTUKH

(C UCTIONB30BAHUEM KAJIBKYJISITOPA).
Hcnoab3oBaTh CBOMCTBA
MOCJIEI0BATEIBHOCTEN U TPOTPECCUi
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AJI pCHICHUA pCaIbHBIX 3a1a4
IMPUKIIaIHOT'O XapaKTCpa

[ToBTOpenue, 06001IEeHNE, 3 OCHOBHBIE MOHATHUS Kypca anreopbl IIpuMeHATH OCHOBHBIE ITIOHATHUS Kypca
CUCTEMaTHU3ALMS 3HAHUI Y HayajJ MaTeMaTUYEeCKOIo aHajiu3a anreOpsl ¥ Ha4aJl MAaTEMaTUYECKOro
10 xnacca, 00001IeHE aHaJIn3a JIJisd pelIeHus 3a1a4
Y CUCTEMaTU3alMs 3HAHUN 13 PEaIbHOM JKU3HU U IPYTUX
IIKOJBHBIX AUCIUIIINH
OBLIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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11 KUIIACC
HaumenoBanue paznena  |KonmyectBo OcHoOBHOE coJiepkaHue OcHOBHBIE BUJIBI ACSATEIBHOCTH
(Tembl) Kypca 4acoB oOydJaroumxcs
Crenensb ¢ paluoHaIbHBIM 12 Crenens ¢ palMOHaIbHBIM D®opMyJIHPOBaATH, 3aIIUCHIBATH

[I0KA3aTEJIEM.
[TokazaTenbHas GyHKUIHS.
[loka3arenbHbIE YpaBHEHUS
Y HEPABEHCTBA

nokasaresieM. CBOMCTBa CTENIEHH.
[IpeoOGpa3zoBaHue BhIpaKeHUH,
COJIEpIKaIllUX PAllMOHAJIBHBIEC CTENIEHU.
IToka3arenbHble ypaBHEHUS

Y HEPABEHCTBA.

[TokazaTenpHas PyHKIIUS, €€ CBOMCTBA
u rpadux

B CUMBOJINYECKOH (popMme

1 WIIIOCTPUPOBATHL IPUMepamMu
CBOMCTBA CTEIICHHU.

IIpuMeHATH CBOMCTBA CTCIICHU

JUTSl Ipe0Opa30BaHUsl BRIpAKEHUH.
DopMyTHPOBATH

Y WIJIIOCTPUPOBATHL rpaduuecku
CBOICTBA MOKa3aTeIbHON (PyHKIUU.
PemiaTe OCHOBHBIE THUIIBI
MOKa3aTeJIbHbIX YPaBHEHUI

Y HEPABEHCTB.

Hcnoan3oBaTh nndpoBbIe pecypehl
JUTSL TIOCTPOCHUS TPapUKOB (PyHKIIHIMA
Y U3y4YEHHS UX CBOMCTB

Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckre ypaBHeHUS
Y HEPABEHCTBA

12

Jlorapudm yucna.
JlecsiTuuHbIEC U HATYpaATbHBIC
Jorapu@mel.

[IpeoOpazoBaHue BbIpAKEHU,
coJiepKalliuX Jorapu(pMsl.
Jlorapupmuueckne ypaBHEHUS
¥ HEpaBEHCTBA.

DopMyJIMPOBAThH, 3ANIUCHIBATH
B CUMBOJINYeCKOil ¢popme

Y WJIIOCTPUPOBATH IPUMEPaMu
CBOICTBa Jiorapudma.
BoInoJHATH TpeoOpa3zoBaHus
BBIPAXEHUW, COAEPKAIINX
norapuQmel.
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Jlorapudmuueckast GyHKLUS, €€
CBOMCTBA U Irpaduk

DopMyTUPOBaATH

Y WIIIOCTPUPOBATh rpadpuyecku
CBOICTBA JIOrapu(hMUUECKOU (PYHKIIMH.
PemiaTe OCHOBHBIE TUITBI
Jorapu(pMUUECKUX YpaBHEHHM

Y HEPABEHCTB.

HUcnoab3oBath HU(PpOBLIE pecypchbl
JUTSL TOCTPOSHUS TpauKOB PyHKIIHIMA
Y U3y4YEHHS UX CBOMCTB.
3HAKOMUTBHCH ¢ HCTOPHEH PA3BUTHSA
MaTeMaTUKu

TpuroHomerpuueckue
GyHKIIUA U UX TPAPUKH.
Tpuronomerpudeckue
HEpaBEHCTBA

Tpuronomerpruueckue GyHKIUHU, UX
CBOMCTBA U IpaduKHu.

[IpuMepsl TPUTOHOMETPUUYECKUX
HEPAaBEHCTB

OnepupoBath

NOHSATHEM ITepUOoInYeCcKas PyHKIUS.
Crtpoutb, aHAJIM3UPOBATD,
CpaBHMBATH TpaduKu
TPUTOHOMETPUYECKUX PYHKIUH.
DopMyJIHPOBATH

U WUJIIOCTPUPOBATHL rpaduyeckn
CBOMCTBa TPUTOHOMETPUUECKHUX
GYHKITH.

Pemars npocreimue
TPUTOHOMETPUUYECKUE

HEPABEHCTBA.

Hcnoas3oBats rpaguku

IUTSl pELICHHS] TPUTOHOMETPUYECKUX
HEPABEHCTB.
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Hcnosb3oBaTh UG POBHIE pecypchl
JUTSL TOCTPOCHUS TpauKOB PYHKIIHIMA
Y U3y4YEHHS UX CBOMCTB

[IpousBonnas. [Ipumenenue
MTPOU3BOIHOMN

24

HenpepsiBable pyHKIMU. MeTon

HHTCPBAJIOB IJIA PCIICHUA HCPABCHCTB.

[TpousBoaHas GyHKIUM.
I'eomerpuueckuii u pu3n4ecKuil
CMBICJI IIPOU3BOTHOM.

[Ipou3BogHBIEC 37IEMEHTAPHBIX
dbynaknuii. [IpousBogHas cymMmsl,
MPOU3BEICHUS, YACTHOTO (DYHKITUH.
[IpumMeHenne npon3BOAHON

K UCCIIEIOBAaHUIO (DYHKIIMIA

Ha MOHOTOHHOCTh M IKCTPEMYMBI.
HaxoxneHnne HanOombIiero

Y HAUMEHbBIIIEeT0 3HaUYeHUs (yHKIUU
Ha OTpE3Ke.

[IpumMeHenue npon3BOIHOM

JUTSL HAX 0K ICHUST HAMJTYYIIIero
pelieHus B MPUKIA/IHBIX 3a/1a4ax,
JUTSI OTIpEJICTICHHS] CKOPOCTH MpOIiecca,
3a1aHHoTO (POpMYIIOH Wi TPaPUKOM

OnepupoBaTh NOHSATUSIMH:
HernpepbIBHAS (YHKLHS; TPOU3BOIHAS
GbyHKITIH.

Hcnonb3oBaTh reoOMEeTpUYECKUI

1 pU3NYECKU CMBICI TPOU3BOAHON
JUISL peLIeHUs 3aa4.

Haxoautb mnpon3BoaHBIE
AJIIEMEHTAPHBIX  (PYHKITHH,
BbIYHCJIATH ITPOU3BOIHBIE

CYMMBI, IPOU3BE/IEHHUS, YACTHOTO
GbyHKIMA.

Hcnoab30BaTh NTPOU3BOIHYIO

1Tl KCCIIENOBaHUs (DYyHKIIMH

Ha MOHOTOHHOCTB U 3KCTPEMYMBI,
NPUMEHSITh Pe3yJIbTAaThl
HCCJIEJOBAHMA K TOCTPOEHUIO
rpauKoB.

IIpuMeHATH MPOU3BOIHYIO

JUTSI HAXOXKACHUS HAUTydIlero
pEelIeHUs B IPUKIIAHbBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHYECKHUX, 3aJa4ax.
3HAKOMHMTBHCH ¢ UCTOPHEH PA3BUTUSA
MaTEMaTUYECKOro aHaJIn3a
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HNuTerpan u ero npuMeHeHUs 9 [TepBoobOpasnas. Tabnwma OnepupoBaTrb NOHATUSAMMU:
nepBOOOpa3HBIX. nepBooOpa3Has, HHTErpall.
HNnTerpan, reomerpudeckuii Haxoauts nepBooOpa3Hbie
U pU3NYECKUIl CMBICI UHTErpaa. AJIIEMEHTApHBIX (DYHKIINI; BBIYMCIATH
Brruucnenue unterpana mno gpopmyie MHTETpaa no gpopmy.ie
Herorona—Jleitbnuia Herorona—Jleitonuia.
3HAKOMUTBHCH ¢ HCTOPHEH Pa3BUTHSA
MaTeMaTUYECKOr0 aHaIu3a
CucremMbl ypaBHEHUN 12 CucTeMsbl JINHENHBIX YPaBHEHH. OnepupoBatb NOHATUAMM: CUCTEMA

Pemenune npuknagHbeIx 3aqa4

C MOMOIIIBIO CUCTEMBI JINHEWHBIX
YpaBHECHUM.

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
pPalMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNIbHbIX, JIOTapU(PMHUIECKUX
YPaBHEHUN U HEPABEHCTB.
Ucnonws3zoBanue rpadmkoB GyHKIUN
JUISl PELLIEHUS YPABHEHUM U CUCTEM.
[IpuMeHenue ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTH4YEeCKUX 3a/1a4 U 33/1a4

U3 pa3IMYHbIX 00NacTel HayKu

Y pEaJIbHOW KU3HU

JIMHENHBIX YPABHEHUH U €€ pELICHHUE.
Hcnoab30BaTh CUCTEMY JTMHEWHBIX
YPAaBHEHUH I pEeLICHUS
MIPAKTUYECKUX 3a/1a4.

HaxoauTh penieHus: IpOCTEUIINX
CHUCTEM U COBOKYITHOCTEN
palMOHAIBHBIX YPABHEHUN

Y HEPABEHCTB.

Ucnoab3oBaTh rpaduku QyHKIUN
IUISl pELLICHUS] YPaBHEHUU.
MopeupoBaTh peajbHbIE CUTYalHA
Ha SI3bIKE aJIreOpbl, COCTABIIATh
BBIPAKEHMSI, YDABHEHHU I, HEPABEHCTBA
Y CHCTEMBI 110 YCIOBUIO 3a1a4H,
HCC/IeA0BATh MOCTPOCHHbIE
MO/eJIM C UCITOJIb30BaHUEM anmapara
anreOpsl
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HarypanbHble 1 1iesble ynciia

HarypanbHble 1 1ensie yncia
B 3aJ1a4aX U3 peajJbHOMN KU3HU.
[Ipu3Haku eIMMOCTH LEIbIX YUCEI

OnepupoBatb NOHATUSIMM:
HaTypaJgbHOE YHCIIO, I[eJI0€ YHCIIO.
Hcnoab30BaTh NpU3HAKY JETUMOCTH
LIEJIBIX YUCEJI, Pa3JIOKEHUE Yucia

Ha MIPOCThIC MHOKHUTEIH JIJIsl PEIICHUSI
3a1a4

[ToBTOpEeHue, 00001ICHNE,
cucTeMaTu3alus 3HaHu!

18

OCHOBHBIC OHATHSI Kypca aareopsl
Y HavaJl MaTEMaTUIECKOTO aHAJIN3a,
000011IEHNE U CUCTEMATU3AIMA 3HAHUNA

Pemate npukiIagHbie 321244

U3 pa3jIuvHbIX 00JlacTel HAyKu

Y PEATbHOM KU3HHU C IIOMOILIBIO
OCHOBHBIX MOHATUNA Kypca alreOpsbl
Y Ha4yaJl MaTEMaTUYeCKOro aHaIu3a.
Bb10npaTh ONTUMaNbHBIE CIIOCOOBI
BBIUYHCJICHUN.

Hcnonb30BaTh VIS pelieHus 32124
YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI
yYpaBHEHUH, CBOMCTBA (DYHKIIHIA

U TpauKoB

OBHIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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®EJIEPAJIBHAS PABOYAS IPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

HOACHUTEJIBHAA 3AIIMCKA

BaxkxHocTh yueOHOTr0 Kypca reOMETpUU Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus
oOyCJIOBJIeHa MPAKTUYECKOW 3HAYMMOCTBHIO  METANPEIMETHBIX U  IPEIMETHBIX
pe3yNbTaToOB  OOy4YeHHMs] TE€OMETPUM B  HANpPABJICHUWU  JIMYHOCTHOTO  Pa3BUTHUSA
oOydaromuxcs, (GopMUpOBaHUS (PYHKIIMOHATHHOH MaTEMaTHYeCKONH TPaMOTHOCTH,

W3YUYEHUS JIPYTUX YYEOHBIX MUCIUIUIMH. Pa3BuTHe y 0Oydarommxcs MpPaBHIBHBIX
MPEACTABICHUM O CYIIHOCTU U IPOUCXOXKICHUM TEOMETPUYECKUX aOCTpaKIIuii,

COOTHOIICHUH PEATIbHOTO U HJICaJIbHOTO, XapaKTepe OTPAKEHUS MaTeMaTH4eCKOM
HAyKOM  SIBJIEHMM W MPOLECCOB  pPEATBHOTO  MHpPa,  MECT€  I'€OMETpUHU
B CHUCTEME€ HAyK W POJIM MaTEeMaTUYECKOr0 MOJCIMPOBAHUS B HAyYHOM IO3HAHUU
U B [IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS 00YUaIOIIUXCA,
a TaKKe Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JIJIsl aAanTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus ABIsETCS OJHUM U3 0A30BBIX MIPEAMETOB Ha YPOBHE CPEIHET0 OOIIETO
oOpa3oBaHUs, TaK Kak OOECIEYMBAET BO3MOXHOCTh M3YUYEHUSI KaK JUCHUILIUH
€CTECTBEHHO-HAYYHOU HAIIPaBIEHHOCTH, TaK M TyMaHUTapHOM.

Jlornueckoe MblIeHUE, GOPMUPYEMOE TMPU HU3YYEHUH OOYHAIOIIMMUCS
MOHSATUHUHBIX OCHOB T€OMETPHUU W TOCTPOCHUM IIETIOYKHU JIOTHYECKUX YTBEPKICHUMN
B XOJI¢ PEUICHUS TEOMETPHUICCKUX 3a/1ad, YMEHUE BBIIBUTATh U OMPOBEPraTh TUITOTE3bI
HEIOCPEICTBEHHO MCIOJIb3YIOTCSl MPU PEIICHUU 33J1ad €CTECTBEHHO-HAyYHOrO LHUKIIA,
B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
00JaCTAX AESATENBHOCTU YenoBeka. OpueHTalus Yel0BeKa BO BPEMEHH M IIPOCTPAHCTBE
— HEOOXOJMMOE YCIIOBHUE €ro COLMAIbHOrO OBbITHS, (hOpMa OTPaKEHUsT OKPYHKAIOLIETO
MUpa, YCIOBHE YCIEITHOTO MO3HAHUS U aKTUBHOT'O TPeo0pa3oBaHusl JeHCTBUTEIHHOCTH.
OnepupoBaHHe TPOCTPAHCTBEHHBIMU OOpa3aMH OOBEIMHSCT pa3HbIC BHJIABI YUCOHOM
U TPYIOBOW NEATETHLHOCTH, SBISCTCS OJHUM U3 MPO(PECCHOHAIBHO Ba)KHBIX KAueCTB,
MO3TOMY aKTyajlbHa 3ajada (OPMHUPOBAHUA y OOYYaAIOIIUXCA MPOCTPAHCTBEHHOTO
MBIIIJIEHUS KaK Pa3HOBUAHOCTA OOPa3HOT'O MBIIUIEHUS — CYIIECTBEHHOTO KOMITOHEHTA
B MTOATOTOBKE K MPAKTUUECKON JEATEIHHOCTH 10 MHOTUM HaIlPaBJICHUSIM.

[lenb ocBoeHust mporpaMMbl yueOHOro Kypca «l'eoMeTpus» Ha 0a30BOM YpOBHE
o0yueHust — 0011e00pa3oBaTeIbHOE U OOIIEKYIHTYPHOE Pa3BUTHE O0YUAIOIIMXCS Yepe3
o0OecrieueHne BO3MOXKHOCTH TIPUOOPETEHHS] M MCIOJIb30BAaHUSI CHUCTEMATUUYECKUX
T€OMETPUYECKUX 3HAHUM H JEUCTBUM, CHEIUPUYHBIX TEOMETPHH, BO3MOKHOCTHU
YCIICIIHOTO TPOAOJIKEHUST O00pa3oBaHUsl MO CHEUHAIBHOCTSM, HE CBS3aHHBIM
C IPUKJIAJTHBIM HCIIOJIB30BAaHUEM I'€OMETPHU.

[IpuoputeTHBIMU 33a4aMi OCBOEHHUS y4ueOHOro Kypca «['eomerpun» Ha 6a30BOM
ypoBHe B 10—11 kiaccax sBisitOTCA:
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dbopMupoBaHUE TPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM KyJIbTYpPHI
Y OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIIUM MUPOM;

dbopMupoBaHUE TPEJCTABICHUS O MHOTOTPAaHHMKAX W Tellax BpaIICHUS Kak
0 BaXXKHEUIIINX MAaTEeMAaTUYECKUX MOJIENSAX, MO3BOJSIONINX OMKUCHIBATh U U3y4aTh Pa3HbIC
SBJICHUS OKPYXKAIOIIETO MUPA;

dbopMHUpOBaHKE YMEHHUS pACIIO3HABATH HA YEPTEXKAX, MOJACISIX U B PEAIbHOM MHPE
MHOT'OTPAaHHUKH U Tejla BpalleHus,

OBJQJCHWE METOJaMU pelIeHUs] 3a7ad Ha TMOCTPOEHUS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX QUTYD;

dbopmMupoBanue YMEHUS OIEPUPOBATH OCHOBHBIMU HOHSATHSIMU
0 MHOTOIpaHHUKax U TeJlax BPalllEHUs U NX OCHOBHBIMU CBOMCTBAMM;

OBJIQJICHUE QJITOPUTMaMU PEIICHUS OCHOBHBIX THUIOB 3a7a4, (OpMUPOBAHUE
yMEHHUSI TPOBOJUTH HECIOXKHBIE JOKa3aTeIbHbIE PACCYXKICHUS B XOJ€ pEeUICHUS
CTEPEOMETPUYECKUX 3a7a4 U 3a7]a4 C MPAKTUUYECKUM COACPKaHUEM;

pPa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH OO0ydaromumxcs,
IO3HABaTEJIbHON aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJIEHUS,

dbopmupoBanue GyHKIIMOHATHLHON TPAMOTHOCTH, PETIEBAHTHON T€OMETPUH: YMEHHUE
pacno3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaTbHbIX J>KM3HEHHBIX CUTyallUsIX W TPU H3YUYEHUM JPYTUX YYEOHBIX MPEIMETOB,
MPOSIBJICHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpMyJIHpOBaTh HMX Ha SI3bIKE
FEOMETPUU M  CO3/1aBaTh T'€OMETPUUECKHME MOJENIH, MPUMEHSITh OCBOCHHBIM
FEOMETPUYECKUIM  ammapar JUisi  pPElIeHUS MPAKTUKO-OPUEHTHPOBAHHBIX — 3aj1ad,
UHTEPIPETUPOBATH U OLIEHUBATh MOIYYEHHbIEC PE3YIIbTATHI.

OT1nuuuTenbHOM 0COOCHHOCTHIO TPOTPAMMBI IO TEOMETPHUU SIBJISIETCSI BKIIFOUEHUE B
KypC CTEpEOMETPHUH B HAYaJIe €ro M3YUCHHUS 3aJ1ay, pelllaeMbIX HA YPOBHE HHTYUTUBHOTO
MO3HAHMSI, W OIpPEACICHHBIM 00pa30oM OpraHW30BaHHAas paboTa HaJA HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO MBIIICHUS, CTUMYJIUPYET
NPOTEKAHHE WHTYUTHUBHBIX MPOLECCOB, MOTHUBUPYET K JalbHEHIIEMY H3YyUYECHUIO
IpeIMETA.

[Ipennourenue oTAaeTCss HATISIAHO-KOHCTPYKTUBHOMY METOJYy OOYYEHHS, TO €CTh
TEOPETUYECKUE 3HAHUS MMEIOT B CBOEM OCHOBE YYBCTBEHHOCTh MPEIMETHO-
MPAKTHUYECKOM  JEATENbHOCTU. Pa3BuUTHE  NPOCTPAHCTBEHHBIX  IPEJICTABICHUMN
y oO0ydJalmuxcsi B Kypce CTEPEOMETpPUU TMPOBOAMTCS 3a CUET pelIeHUs 3ajad
HAa  CO3/IaHM€ TMPOCTPAHCTBEHHBIX O00pa3oB M  3aJad HAa  ONEPUPOBAHUE
IpOCTpaHCTBEHHbIMU  oOpazamu. Co3ganue o0paza MPOBOAUTCS C  OMOPOU
Ha HarJISIIHOCTh, @ ONEpUPOBAaHUE 00pa30M — B YCIOBUSX OTBJICUEHUS OT HATJISITHOCTH,
MBICJIEHHOT'O U3MEHEHHUS €0 UCXOHOTO COACPKAHUSI.

OCHOBHBIMH  COJIEpP)KATENbHBIMU  JIMHUSAMH ~ y4eOHOro Kypca «I'eomeTpusi»
B 10-11 «naccax saBmstorcs: «MuororpanHukn», «lIpsiMble H  TJIOCKOCTH
B HIpocTpaHcTBe», «Tema BpamieHus», «BekTopbl M KOOpAMHATHI B IPOCTPAHCTBEX.
dopMHUpOBaHUE JTOTUUECKUX YMEHUN pacrpeAessieTCss He TOJIBKO IO COJAepPKaTeIbHBIM
JUHUSM, HO U 1O rojiaM oO0y4YeHHUs Ha YPOBHE CPEHEro 00Iero oopa3oBaHusl.
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Conepxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yJbTaTaM
OCBOEHHUSI MpPOrpaMMbl IO TE€OMETPHUH, PACHPEACIICHHbIM MO TrojaM OOydYeHHs,
CTPYKTYPUPOBAHO TakuM 0Opa3oM, YTOOBI OBJIAJICHUE T€OMETPUUECKUMU TMOHATUIMHU
Y HaBBIKAMHU OCYULIECTBIISUIOCH IOCIENOBATENBbHO M MOCTYNATENbHO, ¢ COOJIOJEHUEM
OPUHIMIA TTPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIHCH B OOIIYIO CHCTEMY
r€OMETPUYECKUX MPEACTABICHUN OOyYaromMXcs, pacluupss U yriyosss ee, oOpasys
IPOYHbIE MHOKECTBEHHBIE CBSI3U.

OOuiee YMCIIO YacoB, PEKOMEHJOBAHHBIX JUIsi M3y4YeHUs Yy4eOHOro Kypca
«I"eomerpusi» — 102 gaca: B 10 xnacce — 68 vacoB (2 yaca B Hegemo), B 11 kimacce —
34 yaca (1 gac B HefieNi0).

COAEPXAHUE OBYYEHMUA

10 KVIACC

IIpsiMmble M JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUSL CTepeoMeTpuH. Touka, mpsiMasi, IJIOCKOCTb, IIPOCTPAHCTBO.
[ToHsiTHE 00 aKCMOMATUYECKOM IOCTPOCHUHM CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUU
U CJIEACTBUS U3 HUX.

B3anmuoe pacnosiokeHne TIpsAMBIX B NPOCTPAHCTBE:  II€peceKaroluecs,
napajuielIbHble M CKpeluBaromuecs npsmele. [lapamienbHOCTh NPSIMBIX U IUIOCKOCTEN
B IPOCTPAHCTBE: NApaJUICNIbHBIE IIPSMBIE B INPOCTPAHCTBE, MNAPALIEIBHOCTH TPEX
IPSAMBIX, TAPAJUIEIbBHOCTD MPSAMOU U INIOCKOCTH. Y TJIbI C COHAIIPABIEHHBIMA CTOPOHAMM,
YIoJl MEXKIy IPSMBIMHA B ITPpOCTpaHCTBe. [lapannenbHOCTh MIIOCKOCTEN: NapajuleIbHbIe
IUIOCKOCTH, CBOWCTBA IapaJuleibHBIX IIOCKOCTEH. IIpocrelimme mpocTpaHCTBEHHBIE
(urypsl Ha MJIOCKOCTH: TETPA3P, KyO, mapauiesienure]l, IOCTPOEHUE CEUECHUI.

[lepneHAUKYIAPHOCTh NPSIMOA M INIOCKOCTH: IEPIEHAUKYISIPHBIE MPSMbIC
B MPOCTPAHCTBE, MPSAMBIC MMAPAJUIENbHBIE U MEPIEHAUKYISPHBIE K IUIOCKOCTH, MPU3HAK
NEPIIEHAUKYJSIPHOCTH MPSIMON U IUIOCKOCTH, TEOPEMA O MPSIMOM MEPIEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B IMPOCTPAHCTBE: YIOJ MEXKAY MPAMOU M IJIOCKOCTBIO, JBYI'PAHHBIN
yTOJl, JMHENHBIN yrojl ABYIPAHHOIO yria. IlepreHauKyisp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKHM JO IUIOCKOCTH, PAacCTOSHUE OT MPSAMOM A0 IIOCKOCTH, IMPOEKLHUsS (UTYpPbI
Ha IJIOCKOCTH. [IepreHIuKyIISIPHOCTD INIOCKOCTEN: TPU3HAK ITEPIICHINKYJIIPHOCTH IBYX
IUIOCKOCTEN. TeopeMa 0 Tpex NepreHIuKyIsapax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTrOTpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHHKA, BBITYKIIbIC
Y HEBBINYKJIBIE MHOIOTPAHHUKM, pa3BepTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
MpU3Ma, TPaHU U OCHOBAHUSI IPU3MBI, TIPSIMasi U HaKJIOHHAs TPU3MbI, OOKOBAas U MOJHAS
MOBEPXHOCTh Mpu3Mbl. [lapajuienenunen, NpsSMOYroJbHBIA MapauleenuIe] U €ro
cBoiicTBa. [lupamuna: n-yroipHas nupamMujia, TpaHd ¥ OCHOBAaHUE MUPAMUJIbI, OOKOBas
Y TIOJIHAsl TIOBEPXHOCTh MUPAMUJIbI, MPABUIIbHAS U YCEUCHHAs MUpaMuia. JJIEMEHTHI
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npu3Mbl U nupamuibl. [IpaBUJIbHbIE MHOTOTPAHHUKHU: TIOHSITHE MPABUIBLHOIO
MHOTOTpaHHMKA, TMpaBUJbHAs NpU3Ma U T[pPaBUJIbHAS THUPAMUIA, IPaBUIbHAS
TpeyroJibHasl MUpaMUJia U MPaBUIIbHBIN TeTpasap, KyO. [IpeacTaBieHne o mpaBUIbHBIX
MHOTOIPAaHHHMKAX: OKTa’p, NoAeKasAp U ukocasap. CedyeHus Npu3Mbl U TUPAMUIBL.

CuMmeTpus B MOPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIIBHO TOYKH, NPSMOW,
IJIOCKOCTU. JJEMEHThl CHMMETPUM B NUPaMUIAX, NapajuleNICNUNeNax, MPABUIbHBIX
MHOTOI'paHHUKAX.

BriunciieHre 31€MEHTOB MHOTOTPAHHUKOB: pelpa, auaroHaiu, yribl [lnomans
OOKOBOI TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIIA b OCHOBAHUM,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPAMOM Mpu3MbI. [1101mans 60KOBOM MOBEPXHOCTU U
IIOBEPXHOCTH ITPAaBUJIIBHOW NUPAMHIbI, TEOpPEMA O IUIOLIAAMA YCEUEHHOM MNUPAMHUJBL.
[Tonstue 06 o6beme. OOBEM TUPAMHUJIBI, TTPU3MBL.

[logoOHble Tena B  mpocTpaHcTBe. COOTHOLIEHUS MEXAY  IUIOUIAJsIMU
MOBEPXHOCTEHN, 00beMaMu OAOOHBIX TEI.

11 KVIACC

TeJia BpaleHus

[unuHapryeckas MOBEPXHOCTb, 00pa3yrolue HUINHAPUIECKON TOBEPXHOCTH, OCh
IWIMHAPUYECKON MoBepXHOCTU. LlumuHap: oOcCHOBaHUS M OOKOBas MOBEPXHOCTD,
oOpasyromias u oCh, IJI0IIaab OOKOBOU U MOJHON MOBEPXHOCTH.

KoHnueckass MOBEPXHOCTh, O0pa3yloIIMe KOHMYECKOW TMOBEPXHOCTH, OCh
U BeplIMHA KOHUWYEeCKON moBepXxHOCTH. KOHyc: OCHOBaHME W BeplluHa, oOpasyroias
U OCh, IUIOIIAAb OOKOBOH M IOJIHOM MOBEPXHOCTH. YCEUEHHBIM KOHyC: oOpasyroliue
Y BBICOTA, OCHOBAHUS U OOKOBAsI TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMameTp, IIoaasr NOBEpXHOCTH chephl. B3anmuoe
pacnoJiokeHue cepbl U MII0CKOCTH, KacaTellbHas MJI0CKOCTb K cdepe, onaab cepsol.

N300pakeHue Ten BpallleHus Ha III0CKOCTH. Pa3BepTka HuiIMHIpa U KOHyca.

KomOuHaumuu Ten BpalleHHss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OINKUCAHHBIN
okoJ10 cepsl, chepa, BucaHHass B MHOTOTPAHHUK, WJIH TEJIO BPAIllCHUS.

[Tonstue 06 oO0beme. OCHOBHBIC CBOWMCTBA 00BEeMOB Ten. TeopemMa 00 oObeMe
MPSIMOYTOJIBHOIO TMapajulesienuiena u cieactsus u3 Hee. O0beM IWIMHIpA, KOHYCA.
OO6mneM mapa u iomaab cQepsl.

[logoOHble Tena B mpocTpaHcTBe. COOTHOWIEHHS MEXAY  IUIOMIAJsSIMU
NOBEPXHOCTEHN, 00bEMaMu TIOI00HBIX TEJl.

Ceuenuss uunuHApa (MapajjiesibHO W MEPHEHIUKYSIPHO OCH), CEYEHHUs KOHYca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIIMHY ), CEUSHHUS I1apa.

BeKTOpbl N KOOPpAUHATHI B IPOCTPAHCTBE

BGKTOp Ha IINIOCKOCTH M B IIPOCTPAHCTBC. CroxxeHue W BBIUMTAHUE BCKTOPOB.
VYMHOXEHHE BCKTOpa Ha 4YHCJIO. Paznoxenue BCKTOpa IIO0 TpEM HCKOMIIJIAHAPHBIM
BCKTOpaM. HpaBI/IHO mapaJuicjIicrmIcaa. Pemenue 3a/1a4, CBA3dHHBIX C IIPUMCHCHHUCM
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npaBuil AeUCTBUI ¢ BekTopaMu. [IpsiMoyrosibHas cucTeMa KOOpJAUHAT B MPOCTPAHCTBE.
Koopaunater Bektopa. [Ipocreiimme 3a1aun B KOOpAUHATAX. YTOJI MEXIY BEKTOPaMH.
CkansipHoe NpPOU3BEICHHE BEKTOPOB. BbIUMCIEHUE YITIOB MEXAY MNPSIMBIMU
Y TWIOCKOCTSIMHA. KOOpAMHATHO-BEKTOPHBIN METO/I IPY PENIEHUH T€OMETPUUYECKHX 33/1a4.

INIPEAMETHBIE PE3YJIBTATDBI

K kon1ty o6yuenus B 10 kjiacce 00y4aromuiics MoJIy4duT CIeIyIOIUe NpeaMeTHbIE
pe3yabTaThI:

OIIepUPOBATH MOHATUSAMU: TOUKA, IPSIMasi, INIOCKOCTH;

OPUMEHSITh aKCHOMBI CTEPEOMETPHH W CIEACTBUA U3 HHUX TMPH PEUICHUH
reOMEeTPUUYECKUX 3a/1a4;

OIEPUPOBATH MMOHATUSAMHU: MAPAJUIETBHOCTh M MEPHEHIAUKYISPHOCTh MPSIMBIX
U IIOCKOCTEH;

KIacCH(UIIMPOBATh  B3aMMHOE  PACHOJOXKEHHWE  MPSIMBIX W TUIOCKOCTEH
B [IPOCTPAHCTBE;

OIEepUPOBATH MOHATUAMU: BYTPAHHBIM Yroj, TPaHU JBYTPaHHOrO yria, pedpo
JIBYTPAHHOTO YTJIa, TMHEHHBIN yros ABYTPaHHOTO YTJia, FpaJyCcHasi Mepa ABYTPAHHOTO YIJIa;

ONEPUPOBATH  TOHATUSAMU:  MHOTOTPAaHHUK, BBINIYKJIBIA HW  HEBBIMYKJIBIA
MHOTOTPaHHHK, SJIEMEHTHI MHOTOTPAaHHHKA, TIPABHIIbHBI MHOTOI'PaHHHK;

pacmo3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHHMKOB (THpaMuia, mpuU3Ma,
MPSMOYTOJIBHBIN Napajyienenunes, Kyo);

KJIacCU(HUIIMPOBATh MHOTOTPAHHUKH, BBIOMpasi OCHOBaHUS IJs KiaccuPHUKAIIH
(BBIMTYKJIbIC W HEBBIMYKJIbIE MHOTOTPaHHUKH, MPABIIIbHBIE MHOTOTPAHHUKH, MPSMBIC U
HAKJIOHHBIE IPU3MBI, MTapaljiesIeUIeabl);

ONEepUPOBATh MOHIATUAMHU: CEKYyLIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB;

OOBSCHATH MPUHITUIIBI TIOCTPOCHUS CEYCHH, UCTIONB3YSl METO/I CIICIIOB;

CTPOUTH CEUYEHHUS] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJHSITH (BBIHOCHBIC)
TUIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYp: BUJA CBEPXY, COOKY, CHHU3Y;

pemath 3a7aud Ha HAaXOXICHHE TE€OMETPHUYECKHX BEIMYUH 1O 00pa3mam
WIH aIrOpUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKHE METOJbl TMPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTUYECKUX 3a7ad Ha BBIYMCICHUE DPACCTOSHHUN MEXIy ABYMS
TOYKaMH, OT TOYKH JO MPSIMOHM, OT TOYKH JO IJIOCKOCTH, MEXKIY CKpPEIINBAIOUIMMHUCS
TPSIMBIMU;

pemaTh 3a7ayd Ha HAaXOXKICHHE T'€OMETPUYECKHUX BEIWYMH IO 00pa3laM WM
NTOPUTMaM, IIPUMEHSS U3BECTHBIC aHATMTHYECKUE METO/IbI ITPH PEIICHUH CTaHIaPTHBIX
MaTEeMaTHYECKUX 33]a4 Ha BBIYMCICHUE YIJIOB MEXKAY CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU,
MEXTy TPSAMOH U IIIOCKOCTHIO, MEXKTY TUIOCKOCTSIMH, ABYTPAHHBIX YTJIOB;

BBIYUCIISATh OOBEMBbI U IUIOIIAJM IOBEPXHOCTEW MHOTOTPAaHHHKOB (IIpU3Ma,
nupamMmuzia) ¢ MpuMeHEeHHeM (GOPMYII, BBIYMCIATH COOTHOIIEHHS MEXIY IUIONMAAIMU
MOBEPXHOCTEN, 00bEeMaMHU MOT0OHBIX MHOTOI'PaHHUKOB;
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ONEpUPOBAThH MOHATUSAMHU: CUMMETPHSI B IMPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPBL;

U3BJICKATH, npeoOpa3oBbIBATh U MHTEPHPETUPOBATH UH(POPpMAITHIO
O TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypaxX, MPEeACTAaBICHHYI0O Ha YepTexax
U PUCYHKaX;

OPUMEHATh T€OMETpUYECKUE (PaKThl A PEUIEHUs] CTEPEOMETPUUYECKUX 3a]ad,
IPEANnoJaraloluX HECKOJIbKO IIaroB pEIICHUs, €CIM YCIOBUS NPUMEHEHUs 3aJaHbl
B ABHOU (popme;

OPUMEHATh  MPOCTEHIIME  NPOrpaMMHBIE  CpPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a/1a4;

IPUBOANUTH IIPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B NPUPOAE U KU3HU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE;

IPUMEHSTH NOJIyYeHHbIE 3HAHUA Ha MPAKTUKE: aHAIM3UPOBATh PEabHbIE CUTYallUU
U TNPUMEHATh HM3YyYEHHBIE MOHSATHS B IPOLECCE NOMCKA PEIICHHS MaTeMaTHYEeCKU
chopMyJIMPOBAHHON MPOOJIEMBI, MOJEIMPOBaTh peajbHbIE CHUTyalldd Ha S3bIKe
r€OMETPUH, UCCIEA0BATh IOCTPOEHHBIE MOJEIN C UCIIOJIB30BAHUEM I€OMETPUUYECKHUX
HNOHATUHA W TEOpeM, ammapara aiareOpbl, pemarb NPaKTUYECKUE 3aJaud, CBA3aHHbIC
C HAXOXJACHUEM T€OMETPUUYECKUX BEIUYHH.

K koniy o0yuenus B 11 kiacce o0y4arouiuiics HayquTcst:

ONEpUpPOBaTh  MOHATUSAMHU:  IIMJIMHApPUYECKass IOBEPXHOCTb, OOpa3yrolue
[WIMHIPUYECKON IMOBEPXHOCTH, IMJIMHIDP, KOHMYECKas MOBEPXHOCTh, OOpa3yrolue
KOHMYECKON OBEPXHOCTH, KOHYC, c(hepruueckasi IOBEPXHOCTH;

pacno3HaBarh Tejla BpalleHus (LWIMHIP, KOHYC, cepa U map);

OOBSACHATH CIIOCOOBI MOJIYYEHHS TEJI BPALLICHUS;

KJIaCCHU(PHUIIMPOBATH B3aUMHOE PACIIONIOKEHHE CPePhl U MIO0CKOCTH;

ONEpUPOBATh IOHATHUSIMM: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA
CErMEHTa, IIapOBO CJI0M, OCHOBAHHUE IIAPOBOTO CJI0sI, BBICOTA IIAPOBOTO CJI05I, IaPOBOM
CEKTOp;

BBIUMCIIATH 00BbEMBI U IUIOMIAN MOBEPXHOCTEH TEN BpALICHHS, T€OMETPUUECKUX
TeJ C MPUMEHEHHEM (POPMYIT,

ONEepUPOBATh MOHATHSIMH: MHOTOTPAHHUK, BIUCAHHBIA B c(epy U OMHMCAHHBINA
okoJ10 cepsl, cdepa, BIMCaHHAs B MHOTOTPAHHUK WUJIM TEJIO BPAIICHHUS;

BBIUMCIIATh COOTHOUIEHUS MEXJYy IUIOIAAIMU MOBEPXHOCTEH M 00beMaMu
II0JIOOHBIX TEI;

U300pakaTh U3ydaemble GUTYPBI OT PYKH U C IPUMEHEHHEM MPOCTBIX YEPTEHKHBIX
UHCTPYMEHTOB;

BBINOJIHATh (BBIHOCHBIE) IUIOCKHME YEPTEKU M3 PUCYHKOB IPOCTBIX OOBEMHBIX
Guryp: Buxa cBepxy, cOOKy, CHU3Yy, CTPOUTh CEUEHUS TEJ BPAILICHUS;

U3BJICKATD, UHTEPIPETUPOBATH U npeoOpa3oBbIBATh UH(GOPMALIIIO
O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MNpEeACTaBICHHYIO Ha uepTexax
U PUCYHKaX;
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OTIEpUPOBATH IMIOHSATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH JICHCTBHS CIIOKCHHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB W YMHOKCHHSI
BEKTOpa Ha YHCIIO, OOBSICHATh, KAKHUMHU CBOMCTBAMH OHHU 00JIaai0T;

PUMEHSTH MPABIIIO MMapaljIe/IeuIIea;

OTIEpUPOBATh TIOHATUSMH: JICKAPTOBHI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIh BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOPA, YTOJI MEKIY BEKTOPAMU,
CKaJISIpHOE MPOM3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI;

HaxXOJUTh CYMMYy BEKTOPOB W IPOM3BEICHHE BEKTOpPA HAa YHCIIO, YTOJ MEXIy
BEKTOpaMH, CKaJISIpHOE TPOU3BEACHUE, PACKIAIbIBaTh  BEKTOp IO  JBYM
HEKOJIJTMHEAPHBIM BEKTOPaM;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIMHAT;

IPUMEHATh TEOMETpPHYECKUE (aKThl IS PEHICHUS CTEPEOMETPHYCCKHX 3aj1ad,
MIPEATIONATAOIINX HECKOJIbKO IIMAaroB PEIICHUsS, €CIIM yCIIOBUS TPUMCHECHHS 3aaHbI
B SIBHOU (popme;

pemarh TPOCTEHITNE TEOMETPUYECKHE 3aladyd Ha MPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemaTh 3aJadd Ha JTIOKa3aTeIhCTBO MAaTEMAaTHYECKUX OTHOIICHUN W HAXOXICHHE
T€OMETPUYECKUX BEJIMYUH 110 00pa3iiaM UK aaropuTMaM, TPUMEHSIS H3BECTHBIE METO/IbI
P PEIICHUN CTaHAAPTHBIX MAaTEMAaTHYCCKUX 3a/1a4;

OPUMEHSATh  MPOCTEHIME  MPOrpaMMHBIE  CpPEJACTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PEIICHUN CTEPECOMETPUUYCCKUX 3a]1aY;

IPUBOJUTHh TIPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJAC U JKU3HH,
pacno3HaBaTh NMPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;

IPUMEHSTH TOJYYCHHBIC 3HAHUS Ha MPAKTHKE: aHATM3UPOBATh pPeaTbHbIC CUTYaINH
U TPUMEHATh HM3yYCHHBIC TOHSATUS B MPOIECCE IMOWCKAa PEHICHUS MaTEeMaTHYECKU
chopMyITMPOBAaHHON TPOOJIEMBI, MOJICIHPOBATh pEalbHBIE CHUTYallMd Ha S3BIKE
T€OMETPHUHU, WCCIENAOBATh MOCTPOCHHBIC MO C WCIOJIB30BAHUEM T'€OMETPUUYECKHUX
NOHATUNW W TEOpeM, ammapara anreOpbl, peniarh MPAaKTUYSCKUE 3a7add, CBSI3aHHbBIC
C HAXOXJICHUEM T€OMETPHUICCKUX BEIIMUNH.
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10 KJIACC
HaumenoBanue pazgena  KonnuuecTtBo OcHOBHOE coJiepKaHue OCHOBHBIE BU/IbI ICSTEIBHOCTH
(Tembl) Kypca 4acoB 00y4aroIuXxcst
BBenenue B crepeoMeTpuro 10 OCHOBHBIE OHSTHUSI CTEPEOMETPUU: AKTyaJu3upoBaTh (PaKThl

TOYKa, MPAMasi, IITOCKOCTh,
npocTtpaHcTBo. [IpaBuna uzo0paxeHus
Ha PUCYHKaX: U300paKeHUS
IJIOCKOCTEM, MapajuieNbHbIX MPSIMbIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
ITonsaTHs: epecekaromuecs
MJIOCKOCTH, TIEPECEKAIOIINECs MpsiMast
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOTpaHHUKAaMH,
M300pakeHe MHOTOTPaHHUKOB

Ha PUCYHKaX, Ha TPOCKITMOHHBIX
yeprexkax. HauansHble cBeieHUS

0 KyOe 1 mupamujie, uX pa3BepTKU

u Mozienu. CeueHns MHOTOT PAaHHHUKOB.
[Tonsitue 00 akCMOMATUYECKOM
MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIICIICTBUS U3 HUX

¥ METOJIbl TUTAHUMETPUH,
peJieBaHTHBIE TEME.

IoayuaTs npeacTaBiIeHUs

O MPOCTPAHCTBEHHBIX

¢durypax, pazobupatb

MPOCTEUIINE MPaBUIIA U300PAKCHUS
TUX QUryp.

N306pakath NpsMyIo U INIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPAaHHUKH,
nupamMuy, Ky0, Ha3bIBaTh UX
AJIEMEHTBHI.

JenaaTh pucyHOK Ky0a, MUpaMu/ibl,
HAXOJUTh OMHUOKHA B HEBEPHBIX
M300paKCHHSIX.

3HAKOMUTBLCS C CCUCHUSIMU,

C METOJIOM CJI€/IOB; UCII0JIb30BaTh
JUTSI IOCTPOCHUSI CEUECHUSI METO/T
CJIENIOB, KPATKO 3aIlMCHIBATH IIaru
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MMOCTPOCHUS CEYCHUSI.
Pacno3HaBaThb BUJI CEUCHUS

Y OTHOIIIEHUH, B KOTOPBIX CEUCHUE
nenuT pedpa Kyda, HaXOIUTh TLJIOIIAIb
CEUCHUSI.

HUcnoan3oBarth nogodue

MIpH PEIICHUH 3a/1a4 Ha IOCTPOEHUE
CCUYCHUM.

3HAKOMHTLCS C aKCHOMAaTUYECKUM
MIOCTPOCHUEM CTEPEOMETPHUH,

C aKCMOMaMHU CTEPEOMETPUU

U CIIEACTBUSIMU U3 HUX.
HNaocTpupoBaTh aKCHOMBI
pUCYHKaMH U IPUMEpPaMH

U3 OKPYXKarolie 00CTaHOBKU

[IpsiMble U TITTIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuieIbHOCTD IPSAMBIX
U IIJIOCKOCTEN

12

B3auMHoOe pacnionoxeHue npsmeIx
B IIPOCTPAHCTBE: NIEPECEKAIOIECs,
NapajuieIbHbIE U CKPELIMBAIOIINAECS
psIMBIE.

[TapamiensHOCTD MPAMBIX

Y TIJIOCKOCTEM B IPOCTPAHCTBE:
napajuieabHbIe MPSIMbIE

B IPOCTPAHCTBE; NapAJLIEITBHOCTD
TpeX MPSAMBIX; MAPAJUIEIbHOCTh
MIPSIMOU U TTOCKOCTH. Y TJIBI

AKTYyaJIu3upoBaTh GaKThl U METOJIBI
TJIAaHUMETPHH, PEICBAaHTHBIC TEME,
MIPOBOJIUTH aHAJIOTHUH.

IlepeuncasiTb BO3MOXHBIE CITOCOOBI
PaACIIOJIOKEHUS ABYX TIPSIMBIX

B MIPOCTPAHCTRBE, HILUTFOCTPUPOBATH MX
Ha TIpUMepax.

JlaBaTh onpejiesieHue
CKPEIIUBAOIINXCS MTPSMBIX,
(hopmyIHpoBaTH MPU3HAK
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C COHAIIPaBICHHBIMU CTOPOHAMU; YTOJI
MEXy NPSIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTH MIIOCKOCTEM:
napasuielibHbIe IIIOCKOCTH; CBOMCTBA
[apaJiyICIbHBIX INIOCKOCTEH.
[Ipocrenmme npoCcTpaHCTBEHHBIE
(burypsl Ha IIIOCKOCTH: TETPa’p, KyO,
napa’suiesienune]1; IOCTPOCHUE
CEYECHUU

CKPEILUBAIOIIUXCS TPSIMBIX
Y IPUMEHSATH €r0 MPU PEIICHUN
3a/1ay.

Pacno3naBarhp 1ipu3My, Ha3bIBaTh €€
AJIEMEHTBI.

CTtpouTthb ceueHUs pU3Mbl

Ha FOTOBBIX YEPTEkKAX.
IepeuncasiTb BO3MOMXHBIE CITOCOOBI
B3aMMHOT0 PaCIOIOKEHUS MTPSAMOU
U TIJIOCKOCTH B IMPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLINE
MIPUMEPHI U3 PEAIBHOU KU3HMU.
JlaBaTh onpenesieHue
MapajuIeIbHOCTH MPSIMOMN

Y IUIOCKOCTH.

@®opMyJTUPOBATH MPU3HAK
MapaJIENbHOCTH NPSAMOU

Y TJIOCKOCTH, YTBEPAKIACHHUE O MPSIMOM
MIEPECEUYEHHUS ABYX IIIIOCKOCTEM,
MPOXOJIAIIMX Yepe3 NapajliesibHbIe
MpsIMBIE.

Pemarsb npaktuyeckue 3agaun

Ha ITOCTPOCHUE CEYEHUN
MHOTOT'paHHUKa.

OO0BsSICHATH CTydyan B3aUMHOTO
PacmoJIOKEHUS INIOCKOCTEH.
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JlaBaTh onpeaeseHue MapauieIbHbIX
IJIOCKOCTEW; MPUBOAUTH TPUMEPHI
U3 pEAJIbHOM )KU3HU U OKPYKAIOLIEH
00CTaHOBKH, WITIOCTPUPYIOIINE
[MAPAJLIEIIBHOCTD INIOCKOCTEN.
HUcnoab3oBaTh npu3HaK
MMAPAJLICIIBHOCTHU ABYX INIOCKOCTEH,
CBOMCTBA MapaJJIEIbHBIX INIOCKOCTEN
[IPU PELICHUU 33724 Ha ITOCTPOCHHUE.
OO0bsICHSATH, UTO Ha3bIBACTCS
MMApAJUICIIBHBIM ITPOEKTUPOBAHUEM

Y KaK BBIIOJIHSETCS TPOEKTUPOBAHKE
(Guryp Ha TUIOCKOCTb.

N300paxkaTh B napajuieaIbHON
MPOEKIINU PA3TUYHBIC
reoMeTpudecKkue (purypel.
MoaeanpoBaTh peaibHbIC CUTYallMU
HA SI3bIKE TEOMETPHH, UCCIIEIOBATH
MMOCTPOCHHBIE MOJIEIN

C UCTIIOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITUH.

Hcnonb30BaTh Npy peNICHUH 33034
HAa MOCTPOCHUE CEUCHUU MMOHSTHE
MapAJUICIIbHOCTH, TPU3HAKHU

Y CBOMCTBA NapaJJIEIbHBIX MPSIMBIX
HA IMJIOCKOCTH
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[ TepneHAUKYIIPHOCTD MPSIMBIX
U IJIOCKOCTEN

12

IleprieHIMKYIAPHOCTD NPSAMOMN

U IIJIOCKOCTU: NEPIIEHIUKYIISIPHBIC
[psAMBIC B IPOCTPAHCTBE, IIPSIMbIE
1apajuleJIbHbIE U NIEPIICH IUKYJIAPHbIE
K IJIOCKOCTH, IIPU3HAK
IEPIECHAUKYJIIPHOCTHU MIPSAMOU

Y IJIOCKOCTH, TEOPEMA O MPSIMOMN
IIEPIIEHIUKYIJISIPHON INIOCKOCTH
IlepnieHAUKYIAp U HAKIIOHHBIE:
pacCTOsTHUE OT TOYKU 10 IIOCKOCTH,
pacCTOsSHKUE OT NPSAMOU A0 IUIOCKOCTH

AKTYyaIu3upoBaTh (HaKThl © METO/IbI
NJIAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOAUTH aHAJIOTHUM.

OO0BbsICHATD, KAKOW YroJI Ha3bIBAETCS
YIJIOM MEXIY IePECEeKAIOIUMUCS
MIPSIMBIMH, CKPENTUBAIOILIUMUCS
IIPSIMBIMU B IIPOCTPAHCTBE.

JaBathb onpeneseHue
IIEPIIECHIUKYIISIPHBIX IIPSAMBIX

U IPSIMOU, IIEPIICHIUKYJIIIPHOU

K IUIOCKOCTH.

Haxoautsb yriiel Mexay
CKPEILMBAIOIIUMUCS IPSIMBIMH B KyOe
U IIAPaMHUJIE.

IIpuBoaAMTH NPpUMeEPHI U3 PEATBHOU
KU3HU U OKpY>Karoleid 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
MEPIECHINKYISIPHOCTD MPSIMBIX

B IIPOCTPAHCTBE

Y MIEPIICHIUKYJISIPHOCTD MIPSMON

K IUIOCKOCTH.

DopMyJIHPOBATH [IPU3HAK
NEPIEHINKYJISIPHOCTH MPAMOU

Y TUIOCKOCTH, IPUMEHSATH €TI0 Ha
MPaKTUKE: OOBSICHATD
MePHEHANKYISIPHOCT pedpa Kyoa

Y IMarOHAJIA €ro I'PaHu, KOTopas €ro
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HE COAEPKUT, HAXOAUTh JNIUHY
JMaroHajiu Kyoa.

BbI4MCJIATH BEICOTY TPABUIIBHOMN
TPEYTOJIbHOM U ITPABUIIBHON
YETBIPEXYTOJBbHON MUPAMU/T 1O
JUTMHAM peoep.

Pemarsb 3a1aun Ha BEIYUCIIEHUS,
CBSI3aHHBIE C IEPIIEHAUKYIISIPHOCTHIO
IIPSIMOY U TJTIOCKOCTH,

C UCIIOJIb30BaHUEM MIPU PELICHUU
IUTAHUMETPUUECKHUX (DaKTOB

1 METO/IOB.

OO0BACHATD, YTO HA3LIBAIOT
NEePIEHAUKYJISIPOM U HaKJIOHHOMN

13 TOYKH K IJTIOCKOCTH; TPOEKIUEN
HAKJIOHHOM HA MJIOCKOCTb.
OO0OBSACHATD, YTO HA3bIBACTCS
PACCTOSTHUEM: OT TOYKH JI0 INIOCKOCTH;
MEXKy NTapajuIeIbHBIMU MIOCKOCTSMU;
MEXY NPSIMOM U MapajuIeIbHON er
TTIOCKOCTBIO; MEXKITY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
HaxoauTthb 3TH paccTOsHUS

B IPOCTHIX CITy4asiX B KyOe,
nupaMuJie, IpU3Me.

MoaeanpoBaTh peajibHbIE CUTYalluU
Ha SI3bIKE TEOMETPHUH, UCCIIEN0BAThH
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MOCTPOCHHBIE MOJIETN
C UCIIOJIb30BAHUEM F'€OMETPUUECKUX
TTOHSITUH.

Hcnoab3oBaTh IIpy peLICHUN 33034
HAa MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBOMCTBA TPSIMOYTOJIBHBIX
TPEYTOJIBbHUKOB

Y TIIbl MKy TPSIMBIMU
U TUIOCKOCTSIMH

10

VYTIIbl B IPOCTPAHCTBE: YOI MEXKIY
IIPSIMOU U IIIOCKOCTBIO; IBYTPaHHBIN
yTOJ1, JMHENRHBIN YyToJ IBYTPAHHOTO
yria.

[leprieHAMKYASIPHOCTH MIIOCKOCTEN:
MIPU3HAK NEPIEHANKYISIPHOCTH JBYX
IUIOCKOCTEN. Teopema o Tpex
MEPIEHAUKYISAPAX

AKTYyaJIu3upoBaTh (HaKThl U METOIbI
IJIAHUMETPHH, PEJIEBAHTHBIE TEME,
MPOBOAUTH aHAJIOTUH.

JdaBaTh onpenesieHue yria Mexay
MPSIMOU U TUTIOCKOCTBIO,
(bopMyIHpPOBaTh TEOPEMY O TPEX
NepHNeHANKYISIpaxX U 0OpaTHYIO K HEH.
HaxoauTthb yroy Mexay npsMou

Y TUIOCKOCTBIO B MHOTOT'PaHHUKE,
PacCTOsTHUE OT TOYKH 10 IPSAMOU

Ha IUIOCKOCTH, UCTIOJB3YsI TEOPEMY

0 TpeX MEePIEeHIUKYIISIpaX.
IIpoBoauTth Ha yepTexKe
MEePIICHIUKYJISIP: U3 TOUKU

Ha IPSIMYI0; U3 TOYKU Ha TJIOCKOCTb.
JlaBaTh ornpeaeneHrue IByrpaHHOTO
YIJIa U €T0 DJIEMEHTOB.

OO0BSICHATH PAaBEHCTBO BCEX
JMHEWHBIX YIJIOB IBYTPAHHOIO yTJIa.

43



®denepanbHas pabouas nporpamma | Matemarnka. 10—11 kiraccer (6a30BbIii YPOBEHB)

HaxoauTh Ha yepTexe AByrpaHHbIN
yroJ1 Ipu pedpe NUpaMuabl, IPU3MBI,
napasuielIenunea.

JlaBaTh onpenejieHue yria Mexay
IIJIOCKOCTSAMM.

JlaBaThb onpeneseHue

1 (popMyJIHPOBATH NPU3HAK
B3aMMHO NEPHEHANKYJIISIPHBIX
IIJIOCKOCTEM.

HaxoauThb yriasl MEXy IITIOCKOCTAMHA
B KyOe U mupamu/ie.

Hcnoab3oBaTk IpU pelICHUH 3a1a4
OCHOBHBIE TEOPEMBI U METO/IBI
IJIAHUMETPUH.

MogaeaupoBaTth peajabHbIe CUTyaluu
Ha s13bIKE TEOMETPUU, HCCIIEA0BATH
IIOCTPOEHHBIC MOJEIIU

C UCIIOJIb30BAHUEM I'€OMETPUUECKUX
TIOHSITHH.

Hcnoab30BaTh IpU pEIICHUH 3a/1a4
Ha ITIOCTPOCHUE CEYCHUN
COOTHOLIEHHUS B IIPSIMOYTOJIBHOM
TPEYrOJIbHUKE

MHOrorpaHHUKH

11

ITonsTHe MHOI'OT'paHHHKA,
OCHOBHBIC 3JICMCHTBI MHOI'OI'PaHHHKA,
BBIITYKJIBIC 1 HCBBIITYKIJIBIC

AKTYyaJIu3upoBaTh GaKThl © METOIbI
MJIAHUMETPHH, PEICBAaHTHBIE TEME,
NMPOBOAUTH AHAJIOTHUM.
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MHOTOI'PaHHUKH; pa3BepTKa
MHOT'OTDaHHHKA.

IIpu3sma: n-yrosibHas mpu3Ma; rpaHu

Y OCHOBaHMS IPU3MBI; IpsiMast

Y HaKJIOHHAs IPU3Mbl; OOKOBasI

Y ITOJIHASI TOBEPXHOCTH ITPU3MBI.
[Tapamienenunen, npAMOYTOJIbHBIN
IapajuleNIenuIe]] U €ro CBOMCTBA.
[Inpamupa: n-yrojipHas nupaMua,
I'paHd U OCHOBaHUE MUPAMMUIBI;
OOKOBas U MOJIHAS TOBEPXHOCTh
MMpaMUbL; IPABUIIbHAS U YCEUCHHAs
npamMua.

DneMEeHThI NPU3MBbI U TUPAMUJIBL.
IIpaBuIbHBIE MHOTOTPAaHHUKH:
MOHATUE TIPABUIIBHOTO
MHOT'OIPaHHMKA; PAaBUJIbHAS pU3Ma
Y [IpaBUJIbHAS TMPAMU/IA; IPABUIIBHAS
TPEYTroJIbHAs IMPaMHIa

Y IPAaBUJIBHBIN TETPaAdIP; KYO.
[IpencraBnenue o MpaBUIbHBIX
MHOT'OTPaHHMKAX: OKTa’dIp, TOAECKAIIP
U MKOCadP.

CummeTpHst B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOYKH,
IIPSIMOU, TNTIOCKOCTH. DJIEMEHTHI

JaBaTh onpenesieHue
MapaJuIeIICINIE1a, PACIIO3HABATD €r0
BUJbI U U3y4aTh CBOMCTBA.

JaBaTthb onpeesieHue nupaMmuibl,
pacno3HaBaThb BUJbI TUPAMU]I,
(opmyaupoBaTh cBOICTBa pedep,
rpaHel U BBICOTHI IPABUILHOM
UpaMUIbl.

HaxoauThb miomagb IIOJIHOM

1 OOKOBOM MOBEPXHOCTHU MUPAMUIBI.
/laBaThb onpeae/ieHue yCEUEHHON
MUPAMU/JIBI, Ha3bIBATH €€ AJIEMEHTHI.
DopMyJHPOBATHL TEOPEMY

0 TUTONIA I OOKOBOM MOBEPXHOCTHU
IIPAaBWJIBHOW yCEUEHHON TUPAMU/IBI.
PemaTh 3a1aun Ha BHIYUCIICHUE,
CBSI3aHHBIE C MUPAMHIAMU, a TAKKE
3a7]a4M HA MIOCTPOCHUE CEUCHUM.
JlaBaTh onpenejeHue Ipu3Msl,
pacno3HaBaThb BUbI IPU3M,
H300paxKaTh IPU3MbI HA YEPTEKE.
HaxoauThb mIomans moJIHON WUIH
OOKOBOI MOBEPXHOCTHU MPU3MBI.
N3yuaTh cooTHOLIECHUS Ditnepa
1St yucia pedep, rpaHeit u BepIivH
MHOT'OTPaHHHKA.
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CUMMETPHUU B IUPAMHUJIAX,
MapaJuIeNIenuIe/1ax, MPaBUIIbHBIX
MHOT'OTPaHHHUKAX.

Brruncnenue 351emMeHTOB
MHOTOI'PaHHHUKOB: pedpa, IuaroHau,
yribl. [1nomans 60K0BOM MOBEPXHOCTH
Y TOJIHOW MOBEPXHOCTHU MPSIMOU
IIPU3MBI, TUIOLIA/Ib OCHOBAaHUH, TEOpEMA
0 OOKOBOI TOBEPXHOCTH MPSIMOM
npu3Msbl. [Lnomans 60koBOM
IMOBEPXHOCTH U MOBEPXHOCTHU
MPAaBUIIBHOW MUPaAMUbI, TEOpEMA

0 IO OOKOBOM MOBEPXHOCTH
YCEYEHHON MUPaAMU/IbI

M3yuyaTh BUaBI NPaBUIBHBIX
MHOT'OTPaHHMKOB, NX HA3BaHUS

Y KOJIMYECTBO I'PAHEM.

H3yyarb cuMMeETpUIO
MHOTOI'PaHHHKOB.

OO0bsACHATH, KaKHE TOUYKH
Ha3bIBAKOTCS CHMMETPUYHBIMH
OTHOCHUTENBHO JaHHOM TOYKH, IIPSIMOM
WM IUIOCKOCTH, YTO HA3bIBAIOT
LIEHTPOM, OCBIO HJIU IIJIOCKOCTHIO
CUMMETPUU (QUTYPBL

IIpuBoauTH NpUMeEpPHI
CUMMETPUYHBIX QUTYD B ApXUTEKTYPE,
TEXHUKE, IIPUPOLE.

MopaenupoBaTh pealbHbIE CUTyalUH
Ha A3bIKE T€OMETPUH, UCCIIEN0BATh
ITOCTPOEHHBIE MOJIENN

C UCIIOJIb30BAHUEM I'€OMETPUYECKUX
MOHTHUM, UCIIOJIB30BATh 0100ME
MHOTOI'PaHHHUKOB

OOBeMBI MHOT'OI'PaHHHUKOB

ITousartue 06 00beMe. O0BEM
TUPaMUIbI, TTPU3MBI

AKTYyaJIu3upoBaTh GaKThl © METOIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME.
O0BACHATD, KAK U3MEPSIOTCS
00bEMBI TEJI, TPOBO/JIS aHATIOTHUIO

C U3MEPEHUEM ILIOIIA/IEH
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MHOT'OYT'OJIbHUKOB.
D®opMyJIHPOBATH OCHOBHBIE
CBOMCTBa 00bEMOB.

N3y4yarhb, BBIBOAUTH (pOPMYJIBI
o0beMa MPSIMOYTOJIBHOTO
napaJijIesenuIe a, Ipu3Mbl

Y TTUPAMU/IBL.

BbruncasaTs 00beM pU3MbI

Y IIUPAMUJIBI 110 UX DJIEMEHTAM.
IpumeHsaTH 00BEM IS pEIICHUS
CTEPEOMETPUYECKHUX 3a1a4

U JIJIS1 HAXOXKJIEHUSI TEOMETPUUYECKUX
BEJIMYMH.

MopaeanpoBaTh peabHbIE CUTYyallMU
Ha S13bIKE T€OMETPHH, HCCAEAOBATH
MOCTPOEHHBIE MOJIEIH

C UCITOJIb30BAaHUEM I€OMETPUYECKHUX
MTOHATUN

[loBTOpEHME: CeueHus,
PacCTOSTHUS U YTJIbI

[TocTpoenue ceuenuii

B MHOTOTPAaHHUKE.

Brrunciienue paccTosSSHUN: MEXTY
JBYMSI TOUKAMH, OT TOYKH JI0 IIPSIMOM,
OT TOYKH JI0 IJIOCKOCTH; MEXKAY
CKPEIIMBAIOIIUMUCS TPSMBIMH.
Brranciienne yrioB: MexXIy

CtpouTh ceueHME MHOTOTPAaHHUKA
METOJIOM CJICJIOB.

JlaBaThb onpeaesieHUe PaCCTOSTHUS
Mexay purypamu.

HaxoauTthb paccTosiHue MEXIy
MapaJIeIbHBIMU MJIOCKOCTSIMU,
MEXKY MJIOCKOCTBIO U TTapaslIeIbHOU
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CKPELIMBAIOIINMUCS IPSMBIMH,
MEK]1y PSIMOM U TIOCKOCTBIO,
JIBYTPAaHHBIX YTJIOB, YTJIOB MEXKIY
MJIOCKOCTSIMU

e’ MPSIMOM, MEXKITY
CKPEILMBAOIIUMUCS ITPSIMBIMH.
CTpouTh TUHEHHBIN YOl
JIBYTPAHHOTO yTJIa HAa YEPTEKE
MHOTI'OTPaHHMKA U HAXOAUTH €70
BEIINYMHY.

HaxoauTsb yriabsl M)y INTOCKOCTAMHA
B MHOTOI'paHHUKaxX

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68
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11 KUIIACC
HaumenoBanue paznena  |[KonuuectBo OcHOBHOE coJiep/KaHue OcHOBHBIE BU/IbI AEATEIBHOCTH
(Temnl) Kypca 4acoB oOyyJaromuxcs
Tena BpameHus 12 Cdepa u map: neHtp, paauyc, AKTYyaJIu3upoBaTh HaKThl U METOJIbI

JTUaMEeTp; TUTOIIA (b TOBEPXHOCTH
cdepsl. BzanMHoe paconoxxeHue
cepsl U TUIOCKOCTH; KacaTelbHast
IJIOCKOCTH K cdepe; TIonaib
chepsl. 300paxkenue cdepsl, mapa
Ha riockocTH. CeveHus 1mapa

TUTAHUMETPHH, PEICBAaHTHBIE TEME,
NMPOBOAUTH AHAJIOTHH.

JaBaTthb onpenesenus chepsl u mapa,
UX LIEHTpa, paauyca, IMaMeTpa.
Onpenensth chepy kKak urypy
BpAIICHUS] OKPY>KHOCTH.
HccnenoBarths B3anMHOE
pacrosioxkeHue chepbl U MI0CKOCTH,
IBYX cep, HIIIICTPUPOBATH 3TO

Ha YepTekax U PUCYHKaX.
DopMYyJIHPOBATH OIPEIICIICHHUEC
KacaTenbHOM IITIOCKOCTH K cdepe,
CBOKCTBO U IIPU3HAK KaCaTEIbHON
TUTOCKOCTH.

3HAKOMUTBCA C Fe0/1e3NYECKUMHU
JUHUSMU Ha cepe

Hunuaapudeckasi IOBEPXHOCTbD,
00pa3yromxe INHAPHIECKOM
MOBEPXHOCTH, OCh IIHIINHAPUIECKOM
noBepxHocTH. LInmuHap: ocHOBaHUS
1 OOKOBAasi TOBEPXHOCT,

OOBSACHATD, UTO HA3LIBAIOT
LIUJIMHAPOM, Ha3bIBATh €0 3JIEMEHTBHI.
HN3y4yarb, 00bACHATDH, KaK ITOJTYYUTh
LHUJIVMHAP IIyTEM BPALLECHHUS
IPSIMOYTOJIBHUKA.

49



®denepanbHas pabouas nporpamma | Matemarnka. 10—11 kiraccer (6a30BbIii YPOBEHB)

oOpasytolias U 0Ch; IIOIAAb
OOKOBOM U TTOJTHOM TTOBEPXHOCTH.
N306paxkenune muMHapa

Ha IJIOCKOCTHU. Pa3zBepTka HUIMHApa.

CeyeHus uIMHApA
(TJIOCKOCTBI0, MapalIeIbHON
WM TIEPICHIUKYIIIPHON OCH
LHAJTUHPA)

BbIBOAUTD, HCNIOJIB30BATH (DOPMYJIBI
JUTSI BBIYMCIICHUS TUTOMAAN OOKOBOM
MOBEPXHOCTH HWJIMHAPA.

N3yuarp, pacno3HaBaTh pa3BepTKY
UAJIMH]IPA.

N300paxkaTh HIWIMHAP U €70 CEUCHUS
IJIOCKOCTBIO, TPOXOISIIECH Yyepe3 ero
OCb, MMAPAIUICIIBHON WU
MEPIIEHAUKYIJISIPHON OCH.

HaxoauTh nioniaay 3TUX CEUCHUM.
MopaeaupoBaTh peajibHbIE CUTyallUN
Ha SI3bIKE TEOMETPUH, UCCIAEA0BATH
MIOCTPOCHHBIE MOJEIN

C UCTIOJIb30BAHUEM I'€OMETPUYECKUX
MIOHSITUI

Konunyeckast HoBEpXHOCTb,
o0Opazyrolme KOHUIeCKOM
OBEPXHOCTH, OCh 1 BEPIINHA
KOHUYECKOM ITOBEPXHOCTH.
Konyc: ocHOBaHue 1 BeplInHa,
oOpa3yrolias U 0Ch; IIOIAAb
OOKOBO ¥ TIOJTHOH ITOBEPXHOCTH.
VY ceueHHBIN KOHYC: 00pa3yrolme
Y BBICOTA; OCHOBAHUS U OOKOBasI
MIOBEPXHOCT.

N300pakeHne KOHyca Ha IMIIOCKOCTH.

OO0BACHATD, KaKOE TEJI0 HA3BIBAIOT
KPYT'OBBIM KOHYCOM, Ha3bIBaTh €ro
9JIEMEHTBI.

N3yuaTthb, 00bSACHATD, KaK IMOJYYUTh
KOHYC ITyTEM BpaIleHUs
PSIMOYTOJILHOTO TPEYTOJIbHUKA.
MN300paxkaTh KOHYC U €r0 CEUEHHUS
MIJIOCKOCTBIO, TPOXO/IAIIEH Yepe3 OCh,
U TJIOCKOCTBIO, NEPHEHAUKYIISIPHON
K OCH.

HN3yuarsh, pacno3HaBaTh pa3BepTKy
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PazBeprka KoHyCa.

CeueHnus KoHyca (MIOCKOCTBIO,
MapaJUICIIbHON OCHOBAHUIO,

Y TIJIOCKOCTBIO0, TPOXOAIIECH
yepe3 BEPIINHY)

KOHYCA.

BbIBOAMTH, HCNIOJIB30BATH (DOPMYJIbI
JUTSl BBIYMCIIEHUS TI0IIAA OOKOBOM
IIOBEPXHOCTH KOHYCA.

HaxoauThb 1iomaaym cCeYeHuM,
IIPOXOAIIMX Yepe3 BEPLIMHY KOHYCa
WJIY NIEPIEHAMKYJIAPHBIX €70 OCH.
OO0BACHATD, KAKOE TEJIO Ha3bIBAECTCS
YCEYEHHBIM KOHYCOM.

HN3y4yarb, 00bACHATH, KAK €T0
IIOJIy4YUTh IIyTEM BPallCHUS
IIPSAMOYTOJIBHON TPaIeluH.
BbIBOAUTH, NPUMEHATH POPMYITY
JUTSI BBIYMCIIEHUS TUIOMIA 11 OOKOBOM
IIOBEPXHOCTH yCEYEHHOTO KOHYCa

KoMOuHamws Ten BpameHus

¥ MHOTOTPaHHUKOB. MHOTOT'paHHUK,
OTIMCaHHBIN 0KOJI0 cepsl; chepa,
BITMCAHHAs] B MHOTOTPAHHUK HJTH

B TEJIO BpAIICHUS

AKTYyaIu3upoBaTh GaKkThl U METO/IbI
IIJJAHUMETPHH, PEIICBAHTHBIE TEME,
IPOBOAUTH AHAJIOTHH.

Pemiathb crepeoMeTpruyecKue 3a1a4u,
CBSI3aHHBIE C TE€JIAMU BpalICHUS,
IIOCTPOCHUEM CEYEHU TEJT BPALCHUS],
C KOMOMHAIUSIMU TE€J BpallleHUs

Y MHOTOI'DAHHUKOB Ha HAXO0XICHUE
F€OMETPUYECKUX BEJIMYHH.
Hcnoab3oBaTtk Ipy pelICHUU
CTEPEOMETPUYECKHX 3a7a4
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MJIaHUMETpUUECKrEe (PaKThl U METOJIbI
33714y HA BBIYUCIICHUE

Y JI0Ka3aTEeIbCTRO.

MopaeaupoBaTh peajIbHbIE CUTYallUN
Ha SI3bIKE TEOMETPUH, UCCIAEA0BATH
MIOCTPOEHHBIE MOJIEIIN

C HCIIOJIb30BAHUEM F'€OMETPUUYECKUX
MTOHSATUH

OO0BEMBI TEIT

[TonsTe 06 00beMe. OCHOBHEIC
CBOICTBA OOHEMOB TEII.

OO6beM nuIuHIpa, KOHYyCA.
O06bem mapa u miomaab chepsl

AKTYyaJIu3upoBaTh HaKThl U METOJIbI
MJIAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

BbIBOAUTH, HCII0JIHL30BATH
dbopMyTbl 00HEMOB: IPU3MBI,
UWIAHAPA, TUPAMHJIbL, KOHYCA;
YCEUECHHOM NMUPaMHU/Ibl U YCEUYEHHOTO
KOHYCa.

Pemiates crepeomeTpuyeckue
3a7]a4¥, CBSI3aHHBIE C BBIYMCICHUEM
00BEMOB.

DopMYyJMPOBATH ONPEICIICHUE
IapOBOI0 CETMEHTA, IIAPOBOTO CJIOA,
IapOBOTO CEKTOPA.

IpumeHsaTs GopmyIibl

TSl HAXOXKICHUSI 00 BEMOB

IapOBOI'0 CETMEHTA, LIAPOBOTO
CEKTOopa
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[TogoOHBbIe Tena B MPOCTPAHCTRE.
CoOTHOIIEHUS MEXKTY TIIOIIAISIMU
MOBEPXHOCTEHN, 00beMaMu MO JOOHBIX
Ten

Pemathb crepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C 00BEMOM I1apa

U TUIOLIAAbI0 cephl.
MopeaupoBaTh peajbHbIE CUTYAlUN
Ha SI3bIKE TEOMETPUH, UCCIIEN0BATh
MIOCTPOCHHBIE MOJEIN

C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITUH.

AKTYyaJIu3upoBaTh GaKkThl U METO/IbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

Pemathb crepeoMeTpruyecKue 3a/1a4u,
CBSI3aHHBIE C COOTHOIIIEHUEM 00 EMOB
¥ TIOBEPXHOCTEH MOJOOHBIX TEI

B IIPOCTPAHCTBE.

MopaeaupoBaTh peajibHbIE CUTYallUN
Ha A3bIKE TEOMETPUU, UCCIIEA0BATh
MIOCTPOCHHBIE MOJEIN

C HCIIOJIb30BAHUEM I'€OMETPUYECKUX
MTOHSTUI

BekTopsl 1 KOOpAMHATHI
B IIPOCTPAHCTBE

10

BekTop Ha miiockoctu

U B npocTpaHcTee. ClioxeHne

Y BBIYMTAaHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpA Ha 4uciio. Pasnoxxenue
BEKTOpA I10 TPEM HEKOMILJIAHAPHBIM
BekTopam. [IpaBuio

AKTYaJau3upoBaThb (akThl U METOIbI
MJJAHUMETPHH, PEJIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.
OnepupoBath NOHATHEM BEKTOP

B IPOCTPAHCTBE.

D opMyJIMPOBATH ITPABUIIO
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napaJulesIeuIe 1a.
Pemienue 3ama4, CBSI3aHHBIX

C IPUMEHEHUEM MPABUJI ICUCTBUI

C BEKTOpaMH.

[IpsiMoyToOJIbHASA CUCTEMA KOOPAMHAT
B npoctpancTse. KoopauHarsl
BekTOopa. [Ipocrenmme 3anaun

B KOOpJIMHATAX. Y TOJ MEXIY
BekTOopaMu. CKaasipHOE
IIPOU3BEJICHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsMbIMU
Y TIJIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METOT
MIPU PELICHUU T€OMETPUUYECKUX 3a]a4

napasuieJIenunea pyu CI0KEHUN
BEKTOPOB.

CkiaapiBaTh, BBIYMTATH BEKTOPHI,
YMHOKAaTh BEKTOP Ha YUCJIO.
HM3y4aTb OCHOBHBIE CBOMCTBA 3THX
onepanui.

JaBatb onpeneneHre npsIMOyroJbHON
CHUCTEMBI KOOPJIMHAT B IPOCTPAHCTBE.
Boipa3uth KOOpAMHATHI BEKTOPA
yepe3 KOOPAMHATHI €r0 KOHI[OB.
BuIBOAUTE, HCIIOJIB30BATH (DOPMYJTY
JUTMHBI BEKTOPA U PACCTOSHUS MEXKITY
TOYKaMH.

BoipakaTrh CKaISIpHOE NPOU3BEACHUE
BEKTOPOB U€pPE3 X KOOPJIUHATHI,
BBIYUCIIATH YIOJl MEXKIY ABYMS
BEKTOpPaMH, ABYMsI IIPSIMbIMHU.
Haxoaurthb yron mMexny npsmou

Y TJIOCKOCTBIO, YTOJI MEXKITY IBYMS
IJIOCKOCTSIMU aHAJIUTUYECKUMU
METO/IAMHU.

BbiBOAUTH, HCIIOJIB30BATH (GOPMYJTY
pacCTOSIHUS OT TOYKH JO MIIOCKOCTH

[loBTOpeHue, 0600IeHNE
W CUCTEMATHU3AINA 3HAHUN

OcHoBHbIE (DUTYpBI, (HAKTHL, TEOPEMBI
Kypca IUIAHUMETPUU. 3a/1a4u
IUTAHUMETPHUH U METOABI UX

Pemares npocreiimue 3agayu
Ha HaXOKJEHHE JUIMH U yTJIOB
B F€OMETPUUYECKUX (PUTYypaXx,
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pEIlIeHHUS.

OcHoBHbIE (DUTYPBI, (DAKTHI, TEOPEMBI
Kypca CTEpEOMETPUH. 3a1a4u
CTEPEOMETPHUU U METO/Ibl UX PEUICHUS

npuMeHsaTh Teopemy [udaropa,
TEOpPEMBbI CUHYCOB U KOCHHYCOB.
HaxoauTs 110111316 MHOTOYT'OJIBHHKA,
Kpyra.

Pacno3naBaTh no100HbIE PUTYPHI,
HaXOJUTh OTHOLUEHUS JIIMH

U TUJIOIIAJICH.

Hcnoab3oBaTk NpU peLICHUN
CTEPEOMETPUUCCKHX 3a1a4 (PaKTHI

Y METO/Ibl TUTAHUMETPUN

OBHIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

IHHOACHUTEJIBHAS 3AIINCKA

Y4eOHbIli Kypc «BeposSTHOCTP M CTaTHCTHKa» 0a30BOT0 YpPOBHS SIBIISCTCS
IPOJOJDKEHUEM M pPa3BUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca 0a30BOro ypOBHS
OCHOBHOTO 0011ero o0pa3oBaHus. Y4eOHBIH Kypc NpeaHazHauyeH s (HOopMUPOBAHUS
y 00yYarOIIUXCS CTATUCTHUSCKON KYJIBTYPhl U IIOHUMAHKS PO TEOPUH BEPOSITHOCTEH
KaK MaTeMaTHYECKOTO HHCTPYMCHTA IS W3YYCHHS CIIydalHbIX COOBITHH, BCIMYHH
u 1poreccoB. [lpm wm3ydyeHMM y4eOHOro Kypca oOOramarTCs IPEICTaBICHUS
00yJaromuxcsi 0 METOIaX MCCIICIOBAHHS M3MEHYMBOTO MUPA, Pa3BUBACTCS TOHMMAHHE
3HAYUMOCTH M OOIIHOCTH MAaTeMaTHYEeCKMX METOJIOB IO3HAHMS KaK HEOThEMJICMOMU
JaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PCHUSL.

Conepxanrie yaeOHOTO Kypca HalpaBJieHO Ha 3aKpEIUICHWE 3HAHHH, MOTy9IeHHBIX
Py M3YYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, M HA Pa3BUTHE
MPEJICTABJCHUA O CIIYYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEKIYy HHUMH Ha Ba)KHBIX
IpUMEpPax, CHKETBI KOTOPBIX IMOYEPIHYTHI M3 OKPY)KAIOIIero Mupa. B pesynbrare
y  oOydJaromuxcs JOJDKHO  COpPMHPOBATHCS  MPEJCTaBICHHE O  HauOoiee
YHOTPEOUTEITHHBIX U OOIIMX MAaTEMATHYECKUX MOJEIISAX, UCIOIB3YEMBIX JIJISi OMUCAHUS
AHTPOIIOMETPUUCCKHX U JIEMOTpaUueCKUX BEJINYHH, IIOTPEITHOCTEH B pa3IUYHOIO POJIa
U3MEPCHMSX, JUIMTCIBHOCTH  0€30TKa3HOM  pabOThl  TEXHHYECKMX  YCTPOMCTB,
XapaKTePUCTHK MAacCOBBIX SIBIICHUH H ITPOIIECCOB B OOIIECTBE.

B cooTBercTBMM ¢ YyKa3aHHBIMH I€JIIMH B CTPYKType Y4eOHOTo Kypca
«BeposSTHOCTh M CTaTUCTHUKA» JJISI YPOBHS CPEIHEr0 00IIero oopa3oBaHus Ha 0a30BOM
YPOBHE BBIJICIICHBI CIICAYIOIINE OCHOBHBIC COJEpKaTeNbHble NUHUH: «CiydaifHble
COOBITHS U BEPOATHOCTHY, «CITydalfHbIe BETUYNHBI M 3aKOH OOJIBIIIMX YHCEI».

Baxnyro wdacTh ydeOHOro Kypca 3aHMMAeT H3YYCHHE T'€OMETPUUYECKOTO
1 OMHOMHMAJILHOTO pacHpe/eICHUi W 3HAKOMCTBO ¢ WX HENPEPBIBHBIMU aHAJOTaMH —
MOKa3aTeIbHBIM U HOPMAJIbHBIM PACHpe/ICIICHUSIMH.

Conepxxanne JuHUHA «CIlydaiiHbIE COOBITHS M BEPOSITHOCTH» CIY)KUT OCHOBOM
s GOPMUPOBAHUS MPEJACTABICHUA O PpaCHpeleICHUH BEPOSTHOCTEH MEXIy
3HAYCHUSAMHU CIydyalHBIX BEIMYHMH, a TakKe 93Ta JIMHUSA HeoOXoauMa Kak Oasza
JUTSI U3yYCHHUs 3aKOHa OOJIBIIMX 4Yrced — (QyHAAMEHTAIBHOTO 3aKOHA, JCHCTBYIOIIETO
B NPUPOJIC U OOIIECTBE M MMECIOIICTO MaTeMaTHyecKyro Qopmanusanuio. CaMm 3aKoH
OOJNBIIMX YHCEN TMpeiaraeTcs B O3HAKOMHUTEIBHOW (GopMe ¢ MHHHMAILHBIM
HCITOJTh30BaHUEM MaTeMaTHIECKOro (popmanm3ma.

TeMbl, CBsA3aHHBIC C HEMPEPHIBHBIMU CIAyYalHBIMA BEJIMYMHAMH, AKIEHTHPYIOT
BHUMAaHHE OOYYaOIIUXCs HA OMUCAHUU W U3YUYCHHUH CIIYYaWHBIX SBJICHUN C TTOMOIIBIO
HenpepbiBHBIX  QyHKIUH. OCHOBHOE€ BHHUMaHUE YICISIETCS — IOKa3aTeIbHOMY
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U HOPMAJIbHOMY pACIHpENENICHUsAM, MpPH OTOM TMPEAINOIaracTcsi O3HAKOMHUTEIBHOE
M3yueHue MaTepraiia 0e3 JoKa3aTelLCTB MPUMEHIEMBIX (PaKTOB.

OOmiee 4YKMCIIO YacoB, PEKOMEHIIOBAHHBIX I W3Y4YCHHS Yyd4eOHOro Kypca
«BepositTHOCTh U cTaTtucTukay — 68 yacoB: B 10 kiacce — 34 yaca (1 vac B Heneno),
B 11 xmacce — 34 yaca (1 yac B HeIeIIO).

COIEPKAHUE OBYUYEHUA

10 KVIACC

[IpeacraBiaenre JaHHBIX C TMOMOIIbIO Tabmui u  jauarpamm.  CpenHee
apudmeTnyeckoe, MearaHa, HauOoJblllee U HaMMEHbIIIee 3HAYeHUs], pa3Max, IUCIepCust
U CTaHJapTHOE OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CinyyaliHble SKCIIEpUMEHTHI (OMbITHI) W CiIydyalHble COOBITHS. DJIEMEHTApPHbIC
coObITust  (Mcxonbl). BeposTHOCTE  CllydalHOTO  COOBITHS. BIW30CTh  9acTOTHI
U BEpOSITHOCTU cOObITHI. Ciy4yaliHbIE OIBITHI C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
coObITUSIMU. BeposATHOCTH COOBITUN B OMBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omneparuu HajJ COOBITHSMU: TIEpPECeUeHHE, OOBEIWHEHUE, IMPOTHBOIIOIOKHEIC
coObITus. Jlnarpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHass BEPOSITHOCTb. YMHOXKEHHUE BEpPOSATHOCTEU. JlepeBo CilydaiiHOTO
skcriepuMenTa. @opmyiia nmojaHoi BeposiTHOCTH. HezaBucumbie cOOBITHS.

KomOunaropaoe mnpaBuno ymHoxkeHus. IlepecranoBku u ¢akropuan. Ywucio
coueranuid. Tpeyronbuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapHbIil ciaydaliHbIl ONBIT (MCIBITAaHUE), yclex W Heyaada. HesaBucumble
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAHUM 10 MepBoro ycnexa. Cepusi HE3aBUCUMBIX
vcnbpITaHuii bepHysn.

Cnyyaiinas BennunHa. Pacnipenenenne BeposiTHOCTe. J{narpaMmma pacipeaesieHusl.
[Ipumepsl pacnipeiesieHnid, B TOM YKCIIe, TEOMETPUIECKOE 1 OMHOMHUAIBHOE.

11 KUIIACC

UucnoBble XapaKTEpUCTUKU CIIyYallHBIX BEJIMYMH: MAaTEMATHYECKOE OXKUIAHUE,
IUCIIEpCUsl U CTaHJApPTHOE OTKJIOHEHHWE. lIpuMeppl NMpHUMEHEHHs] MaTEMaTH4ECKOIO
OXXMJAHMS, B TOM YHMCJIE B 3a/JauaX W3 MOBCEAHEBHOW XHM3HU. MareMaTuyeckoe
OXHJaHUEe OWHApPHOW cllydyallHOM BeNWYMHBL MaTeMaTUYecKoe OXUJAHUE CYMMBbI
CIIy4YalHbIX BEIWYMH. MaTeMaTHYECKOE OXKUJIAHUE U JUCHEPCHUS T€OMETPUYECKOTO U
OMHOMHAIIBHOTO PaclpeieTICHUH.

3aKoH OOJBIIMX YUCEN U €ro pojib B HayKe, Mpupojae U obuiecTBe. BoiOOpoUHBIit
METOJ, UCCIIEA0BAHUN.

[Ipumepbl HENpEpBIBHBIX  CIAyYallHbIX BeJIWYMH. [loHATHE O MIOTHOCTH
pacrpeneneHus. 3anadd, NPUBOASIINE K HOPMAJIBHOMY pacnpenesieHuto. [lonarue
0 HOPMAJIBHOM PaCIPEICIICHAH.
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HNPEIMETHBIE PE3YJIbTATDHI

K xonity oOyuenus B 10 kiacce oOy4aromuiicss MOJIyYUT CIEAYIONINE MPEIMETHBIC
pE3YNbTATHI:

YUTATh U CTPOUTH TAOIUIIBI U AUATPAMMBI;

ONEepUpOBaTh MOHATHSAMHU: CpelHee apu(pMEeTUUYECKOoe, MeaAHaHa, HaumOoJbLIee,
HanMEHbIIIee 3HaUeHUE, pa3MaxX MaCcCUBA YMCIIOBBIX IAHHBIX;

OMEepUPOBATH MOHITUSIMU: CIIyYaHBINA IKCIEPUMEHT (OMBIT) U CIIy4yallHOE COOBITHE,
AJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ) CIy4ailHOTO ONbITa, HaXOIUTh
BEPOSITHOCTA B OIBITaX C PaBHOBO3MOXXHBIMHU CIyYaWHBIMU COOBITUSMH, HAXOJIUTh
¥ CPaBHUBATH BEPOSTHOCTH COOBITHIA B M3yYCHHBIX CITyIallHBIX SKCIIEPUMEHTAX;

HaXOJUTh U (HOPMYJIUPOBATH COOBITHS: TEPECEUCHHE U OOBEIWHEHUE JTaHHBIX
COOBITUH, CcOOBITHE, MPOTUBOMOJIOKHOE JAaHHOMY  COOBITHIO,  IOJIb30BATHCA
auarpaMMmamu Jisepa u GopMyJioi CII0KeHHST BEPOSITHOCTEN TP PelIeHUH 33/1a4;

OMEepUpOBaTh TMOHATUAMM: YCIOBHAs BEPOATHOCTh, HE3aBUCUMBIE COOBITHS,
HaXxOJWTh BEPOATHOCTH C IIOMOINIbIO NIpaBUJa YMHOXEHHUS, C IOMOIIbIO JepeBa
CJIy4alHOIO OIIBITA;

OPUMEHSATh KOMOMHATOPHOE TMPABUJIO YMHOXKEHHUS TIpU pEIICHUH 3a/]ad;

ONEPUPOBaTh TMOHSATUSAMH: HWCHBITAHWE, HE3aBUCHUMBIE HWCHBITAHUS, CEPUS
HCTIBITAHUM, YCTIEX U HeyJlaya, HaXOJAUTh BEPOSITHOCTH COOBITUM B CEpUM HE3aBUCUMBIX
UCIIBITAHUM JIO TIEPBOTO YCIEeXa, HAXOJUTh BEPOSITHOCTH COOBITUN B CEpUU UCIBITAHUM
bepnymnu;

OMepUpOBaTh MOHATUSAMU: ClydallHas BEJIWYMHA, PACIpEIEICHHE BEPOSTHOCTEM,
AUarpaMMa pacrpeneneHusl.

K xoHnity oOyuenus B 11 kiacce oOy4aronuiicss NOJIyYUT CAEAYIOMIME MPEIMETHBIE
pE3yNbTaThI:

CpPaBHUBATh BEPOSITHOCTY 3HAYEHUM CIIy4YaliHOM BEJIMYMHBI [10 PACHIPEAEIICHUIO NN
C IIOMOIIIBIO TUATrPaMM;

ONEPUPOBATH MOHIATUEM MATEMATHYECKOTO OKWJIAHMS, IPUBOJIUTH ITPUMEPHI, KakK
OPUMEHSIETC  MAaTeMAaTHYeCKOE  OXKHMAAHUE  CIyYalHOM  BEJIIMYMHBI  HAXOJUTh
MaTeMaTUYECKOE OKUJAHNE 110 JAHHOMY PACTIPENEIICHHUIO;

UMETh TMpPEACTaBICHUE O 3aKOHE OOJBIINX YHUCET;

MMETH MIPEJICTABICHUE O HOPMAJIBHOM PacpeIeICHUN.
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10 KUIACC
HaumenoBanue pasgena  |KomuuectBo OCHOBHOE COJIEpKaHUE OCHOBHBIE BUJIBI I€ITEIHHOCTH
(TemnI) Kypca 4JacoB O0yJarOIIIXCSI
[IpencraBiieHre JaHHBIX 4 [IpencraBieHne JaHHBIX C TOMOIIBIO N3BaexkaTs nHGopMaUIO U3 TaOIHUI]
Y OMUCATENbHAS CTATUCTUKA Tabnui 1 quarpamm. CpenHee U IMarpaMM, MCIOJIb30BATh TA0IUIbI
apu(pMeTHIeCcCKoe, MeIaHa, Y MarpaMMbl JJisl IPEJICTaBICHUS
HauOoJIbIIIee U HAUMEHbBIIIEEe CTaTUCTUYECKUX JTaHHBIX.
3HA4YEeHUSs, pa3Max, JUCIepCus, HaxoauTts onucarenbHbIe
CTaHIAPTHOE OTKJIOHEHUE YU CIOBBIX XapaKTePUCTUKHU JAHHBIX.
HabOpOB BoeiaBuratb, KpUTHKOBATH
TUIIOTE3bl O XapaKkTepe CydanHOU
M3MEHYMBOCTH U ONPEIENSIONINX €€
(akropax
Ciy4aiiHbI€ ONBITHI 3 Crny4aiiHble SKCTIEPUMEHTHI (OTIBITHI) BroiaensiTe Ha NpUMepax ciiy4aiiHble

U CIy4ailHbIe COOBITHS,
OTIBITHI C PABHOBO3MOXHBIMHU
AIIEMEHTAPHBIMU UCXOAaMU

U CITy4ailHbIe COOBITHS.
DneMeHTapHbIe COOBITHUS (MCXOIbI).
BeposTHOCTB CTydaltHOTO COOBITHSI.
BepositHOCTH COOBITHII B OTIBITAX

C PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMH.
[IpakTuueckas paborta

COOBITHS B OMMMCAaHHOM CITy9aifHOM
OTBITE.

DopMyJIHPOBATH YCIOBUS ITPOBEICHUS
CJIy4alHOr0 OIbITA.

Haxoauth BEpOSITHOCTH COOBITHIA

B OIIBITaX C pAaBHOBO3MOKHBIMU
HCXOJaMH.

MopaeanpoBaTh ONbITHI

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
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UCXOJaMH B X0OJI€ TPAKTHIECKOH
paboThI

Ornepanyu HaJl COOBITHUSMH,
CJI0KEHUE BEPOATHOCTEN

Onepannu Haa COOBITUSIMHU:
nepeceyeHue, 00beJMHEHNE COOBITUH,
IPOTHUBOIIOIOKHBIE COOBITHS.
Huarpammel Dinepa. Dopmyia
CJI0’KEHMS BEPOSTHOCTEN

Hcnosab30BaTh 1uarpaMmsl Jitiiepa

U CJIOBECHOE OMMCaHUE COOBITHI

1151 GOPMYJIUPOBKHU U U300pasKeHUS
00BEIMHEHUS U TTEPECEUCHUS COOBITHIA.
Pemartsb 3agaum ¢ UCIOJIB30BaHUEM
(bOpMyIIBI CTIOKEHUS BEPOATHOCTEN

Y cIoBHAsI BEPOATHOCTb,
JIEPEBO CIIyYAMHOIO OMBITA,
dbopmyia moaHoM
BEPOSATHOCTH

Y HE3aBUCUMOCTb COOBITUI

VYcnoBHAs BEpOSTHOCTh. Y MHOYKEHHUE
BEPOATHOCTEMN. J[epeBo CiaydaiiHOro
skcnepuMmenTa. GopmMyJia HOJTHOU
BeposiTHOCTU. HezaBucumbie COObITHS

Pemarsb 3agaum Ha HaX0XKICHUE
BEPOSITHOCTEM COOBITUH, B TOM YUCIIE
YCJIOBHBIX C IOMOIIBIO €pEBa
CIIy4allHOIO OMbITA.

OnpeneasiTb HE3aBUCUMOCTb COOBITHIH
1o (opmyJie U Mo OpraHu3aluu
CIIy4YalHOT'O OTbITa

DneMeHThl KOMOMHATOPUKHU

KomOunaroproe mpaBuio
yMHOXkeHus. [lepecTaHOBKM

u (akropuan. Yucio coueTaHui.
Tpeyronbauk [lackais. @opmyiia
ounoma Herotona

HUcnoab30BaTh MpaBuiio YMHOXKEHUS
JUTSl TIEPEUUCIICHUS] COOBITHI

B CJIy4ailHOM OIIBITE.

IHoab3oBaTbest hopmysion

1 TpeyrosbHUKoM [lackamns

JUTSL OIIPEIENICHUS YU CIIa COUETaHNUI

Cepuu nociie10BaTeIbHBIX
HMCIIBITAHUI

buHapHbIi CiydaliHbINA ONBIT
(ucnpITaHue), ycrex U Heyjlava.
HezaBucumeie ucnsiranus. Cepus
HE3aBUCUMBIX HCTIBITAHUH JIO TIEPBOTO

Pa30uBaTh ClI0KHBIE SKCIEPUMEHTHI
Ha OTJIeJIbHBIE UCTIHITAHUS.
OcBauBaTh NOHATHS: UCTIHITAHUE,
CepHsl HE3aBUCUMBIX UCIIBITAHUIA.

60



®denepanbHas pabouas nporpamma | Matemarnka. 10—11 kiraccer (6a30BbIii YPOBEHB)

ycnexa. Cepusi He3aBUCUMBIX
VCTIIBITAHUN bepHyum.
[IpakTuueckas padora

C HCIIOJIb30BAHUEM JJIEKTPOHHBIX
Ta0JIUII

IIpuBoaUTH NPpUMeEPHLI CEpUU
HE3aBUCHUMBIX MCIIBITAHUM.
Pemiates 3agaumn Ha IOMCK
BEPOSTHOCTEH COOBITHI B CEPUU
WCOBITAaHUN J10 TIEPBOTO yCIexa

Y B CEpUAX UCHIBITAaHUN bepHyIn.
N3y4yaTs B X0/1¢ NPaKTHYECKOMN
PadoTHI C UCTIOJIB30BAHUEM
AIIEKTPOHHBIX TAOJIUI] BEPOSTHOCTH
COOBITUI B CEPUSX HE3ABUCHUMBIX
WCTIBITAaHU

Ciry4daiiHble BEJIMYUHBI
U pacrpeneneHus

Cny4aiiHasi BeIMYMHA.
Pacnpenenenue BeposaTHOCTEN.
Huarpamma pacnpenenenus. Cymma

1 ITPOU3BCACHUC CﬂyqaﬁHBIX BCIINYHH.

[Ipumepsl pacnipeneneHmii, B TOM
YHUCJIE TEOMETPUYECKOE
¥ OMHOMUAJTBHOE

OcBauBaTh NOHATHSA: CIIydanHas
BEJIMYMHA, paclpe/iesieHne, Tadbauna
pacnpeneneHus, Auarpamma
pacnpeneneHus.

IIpuBoaUuTH NPpUMeEPbI
pacnpeiesieHu, B TOM YMCIIe
reOMETPUYECKOT0 U OMHOMHUAIBHOTO.
CpaBHuUBaTBh pacrpeneincHus
CIIy4allHbIX BEJIMYNH

HaxoauTh 3Ha4eHUS] CyMMBI

Y MPOU3BENICHUSI CITy4alHbIX
BEJIMYMH.

Crtpoutb 1 pacno3HaBaThb
reoMeTpudecKkoe 1 OMHOMHUATLHOE
pacrnpenesieHue
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[loBTOpeHue, 06001IEeHNE, 5 OnucarenbHas CTaTUCTHKA. IHoBTOPATHL N3yYEHHOE
cUCTEeMaTU3alus 3HAaHUU CityyaiiHbl€ OIBITHI U BEPOSITHOCTH Y BBICTPAUBATh CUCTEMY 3HAHUU
CIy4aiHbIX cOOBITUM. Oneparuu
HaJ[ COOBITHSIMU. DJIEMEHTBI
KOMOMHATOPUKH, CEPUH HE3aBUCUMBIX
VCTIBITAaHUI
OBLIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KUIIACC
HaunmenoBanue paznena  |KonnuectBo OcHOBHOE coJIep>KaHKe OcHOBHBIE BU/IbI AEATEIBHOCTH
(Tembl) Kypca 4acoB o0y4Jaronuxcs
MaremaTtnueckoe 0)KUJaHNuE 4 [Ipumepsl npuMeHeHU OcBauBaTh MOHITHE MATEMATUYECKOTO
CIIy4aliHOW BEJIMYUHBI MaTeMaTUYECKOr0 OKHUIAHUS OKUJAHUS.
(cTpaxoBanue, JIoTEpeEs). IIpuBoaUTH U 00CYKAATH IPUMEPDI
MareMaTnyeckoe 0KUJaHUE CYMMBI MPUMEHEHUSI MAaTEeMaTUYECKOTO
CIIy4YalHbIX BEJIMYMH. OKHIAHU L.
MaremaTnyeckoe 0Kn1aHue BopruncasaTb MaTeMaTHYECKOE
reOMETPUYECKOr0 U OMHOMUAIIBHOTO OKUJIaHUE.
pacupeaeacHuin HNcnoab3o0BaTh MOHATHE
MaTEMaTHYECKOr0 OKUIaHUS
Y €r0 CBOMCTBA IIPU PEILICHUH
3a1a4.
HaxoauTs 1o n3BeCTHBIM POopMyIam
MAaTEMaTH4YECKOE OKUAAHUE CYMMBI
CIIy4ailHbIX BEJIMYMH.
HaxoauTs 1o u3BeCTHBIM PopMyiam
MAaTEMAaTUYECKUE OXKUTAHUS
CJIy4alHbIX BEJIMYMH, UMEIOIIUX
r€OMETPUYECKOE U OMHOMUATILHOE
pacnpeneneHus
Jucnepcus u crangapTHoe 4 Jucnepcus u crangapTHoe OcBauBaTh NOHATHUS: JUCTIEPCHUS,

OTKJIOHEHUE CITy4alHOU
BEJIMYMHBI

OTKJIOHEHUE. [ucnepcun
T€OMETPUUYECKOTO U OMHOMHUATEHOTO

CTAaHJAPTHOE OTKIIOHEHUE CITyYalHON
BEJINYMHBI.
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pacnpeeeHusl.

[TpakTrueckas pabora

C HCIIOJIb30BAHUEM IJICKTPOHHBIX
Ta0IUI]

Haxoaurs qucriepcuro

IO pacIpeaesICHUIO.

HaxoauTsb 110 U3BECTHBIM
dbopmysiaMm TUCTIEPCHUIO
r€OMETPUIECKOTO U OMHOMHAITBHOTO
pacrpeiesieHts, B TOM YHCIIe B XOJIE
MPaKTUYECKON PabOThI

C UCTIOJIb30BAHUEM BJIEKTPOHHBIX
Ta0JIHII

3aK0H OOJIBIIINX YHCEIT

3akoH OosbIuX yKcell. BeiOopouHsbIii
METO]I UCCIEAOBAHUM.

[IpakTuueckas padora

C UCITOJIH30BaHNUEM JIEKTPOHHBIX
Ta0JINII

3HAKOMHUTBHCH C BBIOOPOUYHBIM
METOZIOM HCCIIEIOBAHNS COBOKYITHOCTH
JAHHBIX.

M3yuaTsh B X0/1€ NPaKTUYECKON pabOThI
C UCIIOJIb30BAaHUEM BJIEKTPOHHBIX
Ta0JINL IPUMEHEHHUE BBIOOPOUHOTO
METOJA UCCIIEAOBAHNS

HenpepsiBHBIE CiTy4aifHbIE
BEJIMYMHBI (pacrpeiesieHus )

[Ipumepbl HEMPEPBIBHBIX CITyYalHbBIX
BeJIMYUH. DYyHKIMS IIOTHOCTH
pacupeneneHus. PaBHoMepHoe
pacIpeneseHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENIPEPHIBHAS
ClIy4JaliHasi BEJIMYMHA, HEIIPEPBIBHOE
pacnpezenenue, GyHKIuUs III0THOCTH
BEPOSITHOCTH.

IIpuBOAMTH TPUMEPHI HEIPEPHIBHBIX
CIIyYalHbIX BEJIMYUH.

Haxoautb BEpOSITHOCTH COOBITHIA

10 JaHHOU (DYHKIIMH MIJIOTHOCTH, B TOM
YHUCJIE PABHOMEPHOI'O PacCIpeieieHUs
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HopmanwsHoe pacripesiesieHue 2 3agaun, TpuBOASIIME K HOpMalibHOMY | (cBamBaTh ITOHATHS: HOPMAJIbHOE
pacnpeneneHnio. OyHKIUS pacnpeiesieHue.
MJIOTHOCTH ¥ CBOMCTBA HOPMAJIBHOTO Bo1aeasiTh 110 ONMCAHUIO CITyYallHbIE
pacnpeneneHusl. BEJIMYMHBI, pacClpe/ICICHHBIC
[IpakTuueckas padora 110 HOPMAJIbHOMY 3aKOHY.
C UCIMOJIb30BAHUEM AJIEKTPOHHBIX IIpuBoauTH NIPUMeEPHI 337124,
Ta0JIUII MPUBOJIAIIMX K HOPMAJIbHOMY
pacnpeeneHuIO.
HaxoauTtsb uyncioBbie XapaKTepUCTUKU
HOPMAaJIbHOTO pacIpeneieHus
10 U3BECTHBIM (OpMyJIaM.
Pemath 3a7aun, CBI3aHHBIC
C IPUMEHEHUEM CBOWCTB HOPMAJIbHOTO
pacnpenesneHunii, B TOM YUCIIe
C UCIIOJIb30BAHUEM DJICKTPOHHBIX
Ta0JIHII
[ToBTOpeHue, 06001ICHHE 19 [IpencraBiieHrE TaHHBIX C TOMOUIBIO ITOBTOPATH U3YUEHHOE U BBICTPAUBATh

U CUCTEMAaTHU3aIUs 3HAHUM

TaOJIHI] U TUarpaMm, ONUcaTeIbHAS
CTaTUCTHUKA, OTIBITHI

C PaBHOBO3MO>XHBIMH
AJIEMEHTAPHBIMU COOBITUSMH,
BBIYKCIIEHUE BEPOATHOCTEN COOBITUI
¢ mpuMeHeHHEM (HOpMYIT

U TpapuecKrX METO0B
(koopJMHaTHAs TIpsIMast, IEPEBO,
JIrarpamma Jujiepa), CirydaitHble

CHUCTEMY 3HAHUU
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BEJIMYMHBI U pACIIPEICIICHUS,
MaTeMaTH4YECKOE 0KUIAHUE
CIIy4allHOW BEJIWYUHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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HEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX 11O KITACCAM
MPOBEPSIEMbBIX TPEBOBAHU K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM NPOT'PAMMBI CPEJTHEI'O OBIIIET'O
OBPA30BAHUA U DJIEMEHTOB COAEP/ KAHUSA 11O MATEMATHUKE

B denepanbHbIXx U permoHandbHBIX MPOIEAYypaxX OIEHKH KauecTBa oOpa3oBaHUs
HCTIONIb3YyeTCs TepedyeHb (KoaudukaTop) pacupeieIeHHbIX MO KjaccaM MPOBEPSIEMBIX
TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS OCHOBHON 00pa3oBaTebHOW MPOTrpaMMbl
cpeaHero o01Iero 00pa3oBaHUs U JIEMEHTOB COJICP>KaHUsI IO MaTEMaTHKE.

10 KVIACC

IIpoBepsiembie TpeOOBaHMS K Pe3y/JIbTATAM OCBOCHUSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMBblI

Kon [IpoBepsiembie TpeAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MPOTrpaMMBbI CPEJIHETO 00IIEro o0pa3oBaHus
pe3yJbrara
1 YUucna v BEIYUCIICHUS

11 OneprpoBath MOHATUAMHA: PAMOHAIBHOE U JEUCTBUTEIBHOE YUCIIO,

OOBIKHOBEHHAS M IECSITUYHAS TPOOB, MPOIEHTHI

12 Bemonusate  apudmervueckue  omepanud ¢ palMoOHaJIbHBIMU
' Y IEUCTBUTEIBbHBIMU YU CIIAMU

13 BoeimonusaTe  OpuONMKEHHBIE  BBIYHMCICHUS, WCIONB3YysS IpaBuUiia
' OKPYIJIEHHUS, IeJIaTh IPUKUJIKY U OLIEHKY pe3yJbTara BbIYMCICHUI

OnepupoBaTh NOHATUSIMH: CTENEHb C LEJIBIM TOKA3aTeNeM,
cTaHjgapTHas ¢Gopma 3anucu JeHCTBUTEIBHOTO YHCJA, KOPEHb
1.4 HaTypaJbHON CTEMEHM; UCIOIb30BaTh MOAXOJAILYI0 (GOpMY 3allUCH
NEUCTBUTEIBHBIX YUCEN JUIA PEUIEHUs MPAKTUYECKHX 3a4ad
Y MIPEJCTABIICHHS JTaHHBIX

OnepupoBatrh NOHITUSIMU: CUHYC, KOCUHYC ¥ TAaHT'€HC MPOU3BOJIBLHOTO
1.5 yIJia; MCIOJIb30BaTh 3alMCh MPOU3BOJIBHOTO yria 4epe3 oOpaTHbIe
TPUTOHOMETPHUCCKHE (PYHKITUU

2 YpaBHEHUS U HEPABEHCTBA

OnepupoBarh MOHATUSAMH: TOXKIECTBO, YpPaBHEHHE, HEPaBEHCTBO,
2.1 1eJ0€e, palMoOHAIbHOE, WPpPALMOHATIBLHOE YpPaBHEHHE, HEPaBEHCTBO,

TPUTOHOMCTPHUUICCKOC YPABHCHUC
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BemonasaTe  mpeoOpa3oBaHUs TPUTOHOMETPUYECKUX — BBIPAKCHHMA

2.2
U peniaTh TPUTOHOMETPUUYECKUE YPABHEHUS
BoInonHATH npeoOpa3oBaHus LEIbIX, palMOHAIIBHBIX
23 U UPPALMOHAIBHBIX BBIPAKEHUN U PEIIATh OCHOBHBIC THUIIbI LIEJbIX,
pallMOHATILHBIX U UPPALIMOHAIBHBIX YPABHEHUM U HEPABEHCTB
24 [IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA JIJIsl pEUICHUS MAaTEMAaTUUYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IuyHbIX 00J1acTell HAYKU U pealibHON KU3HU
MonenupoBaTh peanbHble CUTyallud HA SI3bIKE areOpbl, COCTABIIATh
2.5 BBIPAKCHUS, YPABHEHM S, HEPABEHCTBA M0 YCIIOBUIO 33/1a4M, UCCIIEN0BATh
MOCTPOEHHBIE MOJIEIH C UCIIOIH30BaHUEM alllapaTa aireopbl
3 OyHKIMU U TpaduKH
OnepupoBarh NOHATUAMHU: (DYHKIMS, CIOCOOBI 3anaHus (YHKIUH,
3.1 00JIacTh Ompe/eNieHuss U MHOXKECTBO 3HAUYCHWH (GYHKIUHU, Tpapuk
byHKIIMH, B3aUMHO O0paTHbIe (DYHKIIHH
39 OnepupoBarh MOHATUSMHU: YETHOCTh M HEUETHOCTHh (DYHKIMH, HYJIU
' GyHKIMH, TPOMEXKYTKHA 3HAKOMTOCTOSTHCTBA
33 Hcnonb3oBatk rpaduku QyHKIUHI IS pEUIeHUs] ypaBHEHHMA
34 Ctpouth W yMTaTh TpadUKU JTHHEHHOW (PYHKIUH, KBAAPATUIHOU
' (yHKUIHH, CTENEHHON (YHKLMHU C LEJIBIM ITOKa3aTeIeM
Hcnonb3oBathk rpadukud (QyHKOUN 78 HMCCIEIOBAaHUS MPOLECCOB
15 Y 3aBUCHUMOCTEHN MpHU PELICHUU 33J1a4 U3 APYruX y4eOHBIX MPEIMETOB
' U pealbHOM >KHU3HU, BbIpaKaTh (HOpMyJIaMu 3aBHCUMOCTH MEXKIY
BEJIMYMHAMU
4 Hauayia MaTeMaTuyeckoro ananmnsa
41 OnepupoBarh MOHATUSIMH: TOCIIEIOBATEIBHOCTD, apudmeTrueckas
' Y TEOMETPUYECKASI IPOrPECCUN
OnepupoBarh MOHATUSIMH: OECKOHEYHO YOBIBAIOIIAasi TeOMETpUYeCcKas
4.2 mporpeccusi, cymma OECKOHEYHO YOBIBAIOIIEH T'e€OMETPUUECKON
IPOrPECCUH
4.3 3amaBaTh MOCJIEI0BATEILHOCTH PA3TUYHBIMUA CIIOCOOAMU
44 Hcnonp30BaTh  CBOWMCTBA  MOCIEAOBATEIIBHOCTEM W MPOrPECCUU
' JUISl peLIEHUS PeaNIbHbBIX 3aa4 MPUKIAJHOr0 Xapakrepa
5 MHo2KecTBa U JIOTHKA
5.1 OneprpoBaTh NOHATUSIMU: MHOXECTBO, ONEPAIIMN HAJl MHOKECTBAMU
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Hcnonb3oBaTh TCOpGTHKO—MHO)KGCTB@HHBIﬁ arrapar ajii OIIMCaHuA

5.2 peanbHBIX MPOLECCOB M SBJICHHUM, IPU PELICHUM 3alad U3 APYIHX
y4€OHBIX MPEIMETOB
53 OnepupoBarh MOHATHSAMM: OINpPEACIEHUE, TEOpEMa, CIEACTBHE,
' JI0Ka3aTeIbCTBO
6 Teopus BEpOSTHOCTEN U CTATUCTUKA
6.1 UuTaTh U CTPOUTH TAOIHIIBI U AUATPAMMBI
OnepupoBarh NOHATHSIMHU: CpegHee apu(MeTHUecKoe, MeauaHa,
6.2 HauOoJIbIIee, HAaUMEHBIIIEE 3HAUEHHUE, pa3Max MacCHMBa YHCIOBBIX
JAHHBIX
OnepupoBaTh NOHATUSAMU: CIyYalHBIM HSKCHEPUMEHT  (OIBIT)
U CchoydaiiHOe COOBITHE, JJIEMEHTApHOE COOBITHE (IIEMEHTAPHBIH
6.3 UCXOJl) CIY4YallHOTO ONBITa; HAXOAWTh BEPOSITHOCTH B OIBITAX
' C  PaBHOBO3MOXHBIMH  CIy4YallHBIMH  COOBITHUSIMH,  HAXOIHUThH
U CpaBHUBATH BEPOATHOCTU COOBITUH B HW3YUYEHHBIX CIy4YalHbIX
AKCIEPUMEHTAX
Haxonuts u popmynnpoBaTh COOBITUSA: IEPECEUECHNE U OOBEIUHEHUE
6.4 JAHHBIX COOBITU, COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY COOBITHIO;
' NOJIb30BaThCA AuarpaMMaMu Oisiepa U (HOPMYJION  CIIOKEHHS
BEPOSITHOCTEN NP PELLICHUN 3a/1a4
OnepupoBarb MOHATHAMM: YCIOBHAs BEPOSTHOCTb, HE3aBUCHMBIC
6.5 COOBITHS; HAXOJUTh BEPOSITHOCTH C MOMOILBIO MPABHIIa YMHOXKECHHS,
C IIOMOUIBIO JIEpEBA CIIyYailHOrO OIbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE MPABWIIO YMHOXEHHS MPU PEIICHUU
' 3a1a4
OnepupoBarh MOHATUAMH: HCIBITAHWE, HE3aBUCUMBIE HCIBITAHUS,
6.7 CepHsl UCIIBITAaHUH, yCIIEX U HEYy/1aua; HAXOJAUTh BEPOSITHOCTUA COOBITHIA
' B CEpUM HE3AaBUCUMBIX HCIBITAHUM 1O NEPBOrO ycCIieXxa, HAXOIUTh
BEPOATHOCTU COOBITHH B cepuM UCTIbITaHUN bepHyium
6.8 OnepupoBarh MOHATUSMH: Cly4ailHas BEJIMYMHA, paCHpeeieHue
' BEPOSITHOCTEM, MarpaMMa pacnpeeiacHus
7 ['eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUYKA, IpsIMasi, INIOCKOCTh
79 [TpruMeHsATH aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX IpH

PCHICHUU I'COMCTPUYUCCKUX 3aaY
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7.3

OnepupoBarh NOHATHUSAMU: NAPAIEIBHOCTh U MEPIEHAUKYISIPHOCTD
IPSAMBIX U IIJIOCKOCTEN

7.4

KnaccuguimpoaTs B3aMMHOE PaciolokKeHUE MPSIMBIX U IIIOCKOCTEH
B [IPOCTPAHCTBE

7.5

OnepupoBarh NMOHATHSAMU: ABYTPaHHBIA YIroJl, TPaHHU JBYI'PAHHOIO
yria, pedpo ABYTPaHHOrO yria, JUHEHHBIA Yroj ABYTPAHHOTO yIJa,
rpaaycHas Mepa ABYI'PaHHOIO yria

7.6

OHCpI/IpOBaTB MNOHATHAMU: MHOT'OI'PaHHUK, BLIHYKHBIﬁ u HCBBIHYKHbeI
MHOT'OI'pPaHHUK, JICMCHTBI MHOI'OI'DAHHUKA, HpaBI/UIbeIﬁ MHOT'OI'PaHHHK

7.7

Pacrio3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (ITMpaMuU/Ia, IPU3Ma,
IPSIMOYTOJIbHBIN NapaJijiesienumne, Kyo)

7.8

KnaccudummpoBath MHOTOTpaHHHWKH, BBIOMpasi OCHOBAaHWS IS
kiaccuukanuy  (BBITYKIbIE W HEBBINYKIbIE MHOTOIPAHHUKH,
MPaBUJIbHBIE MHOTOTPAHHUKHM, IMPSMBIE W HAKIOHHBIC IPU3MBI,
napasuiesenuIe ibl)

7.9

OHGpHpOBaTI) ITOHATHUAMMN . CCKyHIas IIJIOCKOCTB, CCUCHHC
MHOT'OT'PaHHHUKOB

7.10

OOBSCHAT, TPUHIUIIBI TIOCTPOCHHSI CEUEHWUH MHOTOTPAHHUKOB,
WCIIOJIB3YsI METOJ CIIEJIOB

7.11

CTpouTh ceueHUs: MHOTOIPAaHHUKOB METOIOM CJIEJIOB, BBINOJIHSATD
(BBIHOCHBIE) TIJIOCKME YEPTEXKH U3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BuI cBepxy, cOOKy, CHU3Yy

7.12

Pemath 3aJlaii  Ha  HaxXO0XIACHUEC TI'COMCTPHUUYCCKHUX  BCJIIMYHUH
I10 06pa3uaM HJIK aJIrTOpUuTMaM, IMpUMCHAA N3BCCTHBIC dHAJIUTHYCCKUC
MCTOJZbI IIpK PCHICHHU CTAHAAPTHBIX MATEMATHYCCKHUX 3aaay
Ha BBIYMCIICHHUC paCCTOSIHI/Iﬁ MCXKAY JABYM:A TOYKaMH, OT TOYKH
J0 HpﬂMOfI, OT TOYKHN A0 INNIOCKOCTH, MCKAY CKPCIIMBAIOIIUMMUCS
IIPAMBIMHA

7.13

Pematn 3aJlaii  Ha  HaxXO0XIACHUC TI'COMCTPHUUYCCKUX  BCIIMYHMH
I10 06pa3uaM HJIK aJIrTOpUuTMaM, IMpUMCHAA N3BCCTHBIC dHAJIUTHYCCKUC
MCTOJZbI IIpK PCHICHHMU CTAHAAPTHBIX MATCMATHYCCKHUX 3aaay
Ha BBIYMCJIICHHUC YIJIOB MCKAY CKPCIIMBAIOINIUMUCA IIPAMBIMH, MCKIY
HpﬂMOﬁ H INIOCKOCTBIO, MCIKAY INIOCKOCTAMM, ABYI'PAHHBIX YIJIOB

7.14

Bbruncnsate 00beMbl M IJIOMIAAM MOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, nUpamMuAa) C HOpUMEHEHHEeM (GOpMys, BbIUYUCIATH
COOTHOIICHHUSI MEXIy IUIOMIAJAMH IIOBEpXHOCTEH, 0OOBeMaMu
O000HBIX MHOTOIPAHHUKOB
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7.15

OHGpHpOBaTL MNOHATHAMHA: CHUMMCTPHUA B IIPOCTPAHCTBC, LHCHTP, OChb
N IINIOCKOCTb CHMMCETPHHM, HCHTP, OCb U IINIOCKOCTH CHUMMCTPHUHU

burypsl

7.16

W3Bnekath, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMALIUIO
O MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (PUTYypaxX, MPEACTABICHHYIO
Ha yepTekax U pUCyHKax

7.17

[IpumeHsTh r€OMETPUYECKHE bakThbI JUISL peLIeHUs
CTEPEOMETPUYECKUX 3a4ad, MPEANOJararolinX HECKOJIBKO IIaroB
peIIeHus, €CJIM YCIOBHS MPUMEHEHHUS 3aJ]aHbl B SIBHOU (hopMme

7.18

[IpumeHsaTs NmpocTerime NpOrpaMMHBIE CpPEICTBA U 3BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELUICHUH CTEPEOMETPUUYECKUX
3a1a4

7.19

[IpuBOINTH MPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE
Y )KM3HH, PACIIO3HABATH MPOSBIECHUE 3aKOHOB FT€OMETPUHN B UCKYCCTBE

7.20

[IpyuMeHATh TMOJYyYEHHBbIE 3HAHUS HA NPAKTUKE: AaHAIU3UPOBATH
peanbHbIe CUTyallud U NMPUMEHSATHh W3YUYCHHBIE IMOHATHS B MPOLECCE
MOMCKa PEIIECHUs MaTeMaTH4YeCKH CPOpMYJIMPOBAHHON MpPOOIEMBI,
MOJENUPOBATh pEajbHbIE CUTyallun Ha S3bIKE T'E€OMETPHH,
UCCIENOBATh  IIOCTPOEHHBIE  MOJACIM  C  HCIOJIB30BAHUEM
reOMETPUYECKUX TOHATUA W TEeOopeM, almapara ajredpbl, pemarb
MIPAKTUYECKUE 3aJ1auM, CBSI3aHHBIE C HAXO0XKJICHUEM I€OMETPUYECKUX
BEJIMYMH

IIpoBepsieMblie 3J1eMEHTHI COAEPKAHUS

Kon

[IpoBepsieMblii 3TEMEHT COIECPKAHUS

1

Yuciia v BEIYUCIIEHUS

1.1

Pannonanpubie uncia. OOBIKHOBEHHBIE U JCCATUYHBIC APOOU, MPOIICHTHI,
OeCKOHEYHbIE TEepUOJUYECKue ApoOu. ApudmeTrueckue orepanuu
C palMOHAJBHBIMHM YHCIAMHU, TPEOOPa30BaHUsI YHCIIOBBIX BBIPAKCHUM.
[Ipumenenue npoOeil M MPOLEHTOB MJiA PEIICHUS NPUKIAJAHBIX 3a/1a4y
Y3 PA3JIMYHBIX OTPACIIEH 3HAHUW U PEAITbHOM KU3HU

1.2

JlelicTBUTENbHBIE YHCa. PalMoHanbHBIE W HPpALMOHAIBHBIE YHCIA.
Apudmerrnueckue ornepauuu c JICUCTBUTCILHBIMU YHCJIaMH.
[IpuOnuxeHHbIe BBIYUCICHUS, MPAaBWIAa OKPYIJICHUS, IPUKUIKA U OIEHKA
pe3yyibTaTa BEIYUCIECHUN
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Cremenp ¢ 1enbiM  mokazaresieM. CranmaptHas ¢Gopma  3amucu
nercTBUTENbHOTO uucia. Mcnosb3oBanue mnoaxojsined (opMmbl 3alucH

1.3 .
NEUCTBUTENBHBIX  YHMCEN I pElIeHUus  OpaKTUYeCKuX  3ajad
Y TIPEACTABIICHUS TAHHBIX
14 ApudmMernueckuii KOpPEHb HATypaJIbHOU CTEIICHU. JevicTBus
' C apu(PMETUYECKUMHU KOPHSIMU HATypaJIbHOM CTENEHU
L5 CuHyC, KOCUHYC M TaHT€HC YHACIOBOr0 apryMeHTa. ApKCUHYC, apKKOCHHYC,
' ApKTAHT'€HC YHUCIIOBOTO apTryMEHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxxnecTBa 1 TOXKIECTBEHHBIE TPEOOpPA3OBaAHUS
29 [Ipeobpa3zoBanue TPUTOHOMETPUUECKUX BBIPaKCHUU. OcHOBHBIE
' TPUTOHOMETPUIECKUE (HOPMYITBI
73 YpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, penieHHEe HEpaBEHCTBA.
) Metoa HHTEpBAJIOB
24 Perenue 1enpix v JpoOHO-pallMOHATBHBIX YPAaBHEHUI U HEPABEHCTB
2.5 Peuienne uppanroHanbHbIX YPAaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHOMETpUIECKUX YPABHEHUN
57 [IpuMeHeHre ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a/1a4
' W 3aj1a4 U3 pa3IMuHbIX 00JacTel HAyKH U peasibHOM KU3HU
3 OyHKIUU U TpapuKu
31 Oynkius, crnocoObl 3amanus GyHkuuu. [padux dyskinuu. BzaumHo
' obpaTHbIe (YHKIIUN
39 Oo6nactb onpenenieHrs U MHOKECTBO 3HaueHU ¢pyHkiuu. Hynu dynkimm.
' [IpomexxyTkH 3HAKONOCTOSHCTBA. UeTHbIE U HEUETHbIE (DYHKIIMH
33 CrenenHas GyHKIHS C HATypaJIbHBIM U LI€JIBIM TMTOKa3arenieM. Ee cBolicTBa
' u rpaduk. CBolicTBa U rpaguK KOPHS N-OM CTENEHU
34 Tpuronomerpruueckass OKpPYXHOCTb, ONpPEAECIECHUE TPUTOHOMETPHUUECKUX
' (yHKIHIA YUCIOBOTO apryMeHTa
4 Hauana matemMarnyeckoro ananmnsa
41 [TocnenoBarenbHOCTH, CHocoObI 3a/laHus MOCJIEIOBATEIbHOCTEM.
' MOHOTOHHBIE OCAEA0BATEIIBHOCTH
Apudmerrueckas 1 reoMeTpuuecKas nporpeccuu. beckoHeuHno yobIBaromiast
4.2  |reomerpuueckas mporpeccus. CymMma  OecKOHEYHO  yObIBaromiei

reoMeTpuyeckon  mporpeccuu.  DopMmyna  CIOXKHBIX  MPOICHTOB.
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Hcnonbp30Banne nporpeccuu Ui pelieHrs] PeajbHbIX 3a4a4 MPUKIIAIHOIO
XapakTepa

MHoX€eCTBa U JIOTHKA

5.1

MHo»xecTBO, onepanuu HaJ MHOxecTBamu. [{uarpammel Jitnepa — BeHna.
[IpuMeHeHEe TEOpPETUKO-MHOKECTBEHHOIO — ammapara JJisi  OINMCaHUs
peanbHbIX MPOLECCOB U SBJICHUM, IPU PEILICHUH 3a/a4 U3 JPYTUX YUEeOHBIX
MPEAMETOB

5.2

OHpCI[GJ'IeHI/IC, TeopEmMa, CJIICACTBUC, 1OKA3aTCIbCTBO

Teopus BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBnenne MaHHBIX C MOMOMIbI0 Tabmui u auarpamm. CpemHee
apudmMeTHiecKoe, MeIMana, HauOoJbIlIee U HAaMMEHbIIIee 3HAaUCHUS, pa3Max,
JUCTIEPCHS M CTaHIapTHOE OTKJIOHEHHUE YHCIOBBIX HAOOPOB

6.2

CnyyaliHple  JKCIIEpUMEHTHI  (OMBITBI) W CIy4dailHble  COOBITHS.
DOneMeHTapHble COOBITUS (MCXO0bl). BeposSTHOCTH ciydyallHOro COOBITHS.
bmuzocth 4acToThl W BEPOSATHOCTH COOBITMH. CilyyallHbI€  OIIBITHI
C pPaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU. BeposiTHOCTH COOBITHI
B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU

6.3

Omnepatiu HaJ COOBITUSME: TIEpECEUCHUE, 00BETMHEHNE, TPOTHBOIOIOKHBIC
coObITus. Jnarpammel Ditnepa. @opmyJia CI0KEHUS BEPOATHOCTEN

6.4

Y cIll0BHasg BEPOSITHOCTh. Y MHOXKEHHE BEPOSATHOCTEH. J[epeBO CiydanlHOTO
skcriepuMenTa. @opMyiia moaHoM BeposiTHOCTH. HezaBucumbie coOBITHS

6.5

Komb6unaropuoe npasuiio ymaoxenus. [lepecranoBku u pakropuan. Yucno
coueranuid. Tpeyronpuuk Ilackans. ®opmyna 6unoma HeloToHa

6.6

bunapHbIi cily4aiiHbIl ONBIT (MUCTIBITAHUE), YCIIEX U Heyiaya. HezaBucumMeble
ucneiTanus. Ceprs HE3aBUCUMBIX HCIBITaHUN 10 nepBoro ycrnexa. Cepus
HE3aBUCHUMBIX UCIIBITaHUM bepHyIum

6.7

CnyvaiiHas BennuunHa. Pacnpenenenne BeposiTHOcTed. Jmarpamma
pacnpeaenenus. [Ipumepsl pacrpenesieHui, B TOM YUCIE T€OMETPUUYECKOE
1 OMHOMHAJIBHOE

I'eomerpus

7.1

OcHOBHBIE TOHATHS  cTepeoMeTpur. Touka, mnpsmasi, IUIOCKOCTb,
npocTpaHcTBO. [ToHATHE 00 aKCHOMATUYECKOM MTOCTPOEHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX

7.2

B3anmHoe pacnonokeHne NpsIMBIX B NPOCTPAHCTBE: IEPECEKAOIIMECH,
MapaJuIelIbHbIE U CKpEIIMBArOLIUeCs npsMble. [lapaisienbHOCTh OpPSIMBIX
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U IUIOCKOCTEN B MPOCTPAHCTBE: NapajuleibHbIE NPSIMbIE B MPOCTPAHCTBE,
MApAIUICIBHOCTh TPEX MNPSMBIX, MApajuICIbHOCTh MPSIMOM M TIJIOCKOCTH.
Yrael ¢ COHampaBICHHBIMU CTOPOHAMH, YIOJN MEXAY MPSAMBIMHU
B MIPOCTpAHCTBE. IlapamienbHOCTh IIOCKOCTEN: NapajuieIbHbIE TIOCKOCTH,
CBOMCTBA MapaJUICIbHBIX IUIOCKOCTEeN. [Ipocrenmme npoCcTpaHCTBEHHBIE
Gurypbl Ha IUIOCKOCTH: TETpadap, KyO, mMapajuieienumnesa, MOCTPOEHUE
CCUYCHHM

7.3

[TepneHaUKYyASIPHOCTh NPSAMONM M TNIOCKOCTH: NEPINECHANKYJISPHBIE MPSIMbIE
B IPOCTPAHCTBE, TMpPSMbIE TNapauieJbHbIE U  INEPIECHAUKYJISPHBIC
K IJIOCKOCTH, MPU3HAK NEPIECHANKYISIPHOCTH MPSIMOM U TIJIOCKOCTH, TEOpEMA
O OpSIMOW MNEPNEHAMKYJSPHOW IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTOJ
MEXAY TPSIMOM M TUIOCKOCTBIO, ABYTPAHHBIA YIrOJ, JIMHEWHBIA YTrOJ
JOBYTpaHHOro yria. [lepneHauKkynsip U HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU
710 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOW J0 TUIOCKOCTH, MPOEKIHs (PUrypbl
Ha IIJIOCKOCTb. [TepnieHAUKYJISIPHOCTD TJTIOCKOCTEM: MPU3HAK
NEPIEHAUKYJSIPHOCTH JIBYX IJIOCKOCTEN. Teopema o Tpex NeprneHauKysipax

7.4

[ToHsiTHE MHOTOIPaHHKKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA, BBIITYKJIbIE
YW HEBBINYKJbIE MHOTOTPAHHUKH, pa3BepTka MHoOrorpaHHuka. Ilpusma:
N-yrojpHasi Npu3Ma, TPAaHU U OCHOBAHUSA IPU3MBI, NpsiMasi U HaKJIOHHAas
NpU3MBbI, OOKOBasi M TMOJHAs TOBEPXHOCTh Tpu3Mbl. [lapamnenenunen,
MPAMOYTOJIbHBINA MapajuiesienuIie] u ero cBorcrea. llupamuaa: n-yrospHas
nupamuia, FpaHu ¥ OCHOBAaHWE MUPaMUIbl, 0OKOBAs U MOJIHAS TOBEPXHOCTh
NUPAMUJIbl, TpPaBWIbHAs W YCE€UECHHAs NHUPAMUAA. ODJIEMEHTHI IMPU3MBbI
U nupamuabl. [IpaBunbHBIE MHOTOIpPAHHUKH: TMOHATHE IPABUIIBHOTO
MHOTOIrpaHHMKA, ITPAaBUJIbHAS IPU3Ma U MPABUJIbHAS MUPAMUA, IPABUIIbHAS
TpeyrojibHasi MUpaMuia U TPaBWIbHBIA TeTpadap, KyO. [lpeacramienue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTadAp, N0JACKa’ap U ukocasn CedyeHus
IIPU3MBI U IUPAMUIbI

7.5

CI/IMMeTpI/IH B IPOCTPAHCTBC. CUMMETPUA OTHOCHTCIIbBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTBI CUMMCTPUHU B IIHPpaMHAAX, IIAPAJUICIICIIMIICAAX,
IMpaBUJIbHBIX MHOTI'OI'PaHHHUKAX

7.6

Bbruncnenue 531€MEHTOB MHOTOIPaHHUKOB: peOpa, OuaroHaiu, YIibl.
[Inomans OOKOBOM MOBEPXHOCTU M MOJIHOM MOBEPXHOCTU NPSIMON MPU3MBIL,
IUIOIIA/Ib OCHOBAHMM, TeopeMa O OOKOBOI MOBEPXHOCTU MPSIMOW MPU3MBI.
[Tnomanps GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHONW MUPAMUIBI,
Teopema O TUIomaau yceueHHou nupamubl. [lorstue 06 oobeme. OObeM
UPAMUIBI, TPU3MBI

7.7

[lonobubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOHIAASIMU
MMOBEPXHOCTEH, 00beMaMu MTOJO0OHBIX TeI
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11 KUIIACC
IIpoBepsiemble TpeOOBaHMS K Pe3y/JIbTATAM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMblI
Konx IIpoBepsieMble IPeAMETHBIE PE3YIIbTATHI OCBOEHUSI OCHOBHOU
IIPOBEPSIEMOTO 00pa3oBaTeNbHOM MPOrpaMMBbl CPEAHET0 00111eT0 00pa30BaHUS
pe3ynbTara
1 Yucna u BBIMUCIEHUS
OneprpoBatrh MOHATUSAMHU: HATYPAIBHOE, LIEJI0€ YUCII0; UCIIOJIB30BATh
1.1 MPU3HAKH JIEIMMOCTH LIEJIBIX YHCEJ, PA3JIOKEHUE YUCIIA HA MPOCThIE
MHOYUTEIHN JUISl PELICHUS 3a/1a4
1.2 OnepupoBaTh NOHATHEM: CTENEHb C PALIMOHATBHBIM [TOKA3aTENEM
13 OnepupoBaTb  MOHATUSMHU:  JiorapudM  4YHcla,  JACCATUYHBIC
' U HaTypajbHbIE JTOrapu(Mbl
2 YpaBHEHUS U HEPABEHCTBA
[IpumMeHATh CBOWCTBAa CTENEHW I MpPeoOpa3OBaHUsI BBIPAKCHH,
2.1 OIIEPUPOBATh MOHATUAMU: [IOKA3aTEIILHOE YPABHEHUE U HEPABEHCTBO,
pelaTh OCHOBHBIE THIIbI TOKA3aTEbHBIX YPABHEHU U HEPABEHCTB
BoinonHsaTs npeoOpa3zoBaHus BeIPAXKEHUH, COIepKAIIUX JOTapru(pMbI;
29 ONEPUPOBATH HNOHATHSIMU: Jorapu(pMUIecKoe yYpaBHEHUE
' U HEpPaBEHCTBO; pELIaTh OCHOBHBIE THUIBI JIOrapU(PMUYECKUX
YpPaBHEHHI U HEPABEHCTB
2.3 HaxoauTe penenns mpocTeNmmx TPUrOHOMETPUIECKUX HEPABEHCTB
OnepupoBarh MOHATUSMU: CHCTEMA JIMHEHHBIX YpaBHEHHH H €€
24 pELIEHHE; UCIIOIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUM JIsl pELICHUS
MPAKTUYECKUX 3a/1a4
25 Haxomute pemieHuss nOpOCTEUIIMX CUCTEM M COBOKYIHOCTEH
' PalMOHAJIBHBIX YPABHEHUN U HEPABEHCTB
MopaenupoBaTh peajgbHble CUTyallud Ha SI3bIKE aireOpbl, COCTaBIAThH
26 BBIPAKEHU S, YPABHEHU S, HEPABEHCTBA U CUCTEMBI 10 YCIIOBUIO 33/1a4H,
' UCCIIEI0OBAaTh NOCTPOCHHBIE MOJIENIM C MCIIOJIb30BAHUEM ammapara
anreOpsbl
3 OyHKIMY U TpaduKH
OnepupoBarh MOHATUSIMH: TEPUOJIUYECKas (PYHKIHUSA, MPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUYKH IKCTpeMyMa (PyHKIIMH, HAauOoJIbIIee
' Y HauMeHblIee 3HAaYUCHUS (PYHKIMU HA MPOMEKYTKE; UCIOJIb30BATh UX
JUIS KCCTIeTOBaHuUs (PYHKIINH, 3aJaHHOU TpaduKoM
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OnepupoBarb HNOHATUSAMMU: rpaduku [IOKa3aTeJIbHOM,
19 Jgorapu(pMUYECKON U TPUTOHOMETPUUECKUX (PYHKIMI; N300pakaTh UX
' Ha KOOPJAMHATHOM IUIOCKOCTH U HCIOJb30BaTh ISl PEUICHUS
YPaBHEHUN U HEPABEHCTB
N300paxaTtb Ha KOOPAMHATHOM IUIOCKOCTH TIpauKu JMHEWHBIX
33 yYpaBHEHUN M HMCIOJIb30BaTh WX ISl PEHICHUS CUCTEMbI JIMHEHWHBIX
YpPaBHEHUM
34 Hcnonb3oBaTh rpapuku (PyHKUUN s UCCIENOBAHUS MPOLECCOB
' U 3aBUCUMOCTEH U3 APYTUX yUYeOHBIX JUCIUIIINH
4 Hauana maTemarnueckoro aHaimsa
OmnepupoBaTh MOHATUSIMM: HENpepbIBHAS (QYHKIUS, NPOU3BOJIHAsS
4.1 GyHKIMMA, WCHOJIb30BAaTh TEOMETPUUYECKHM U (PU3NYECKHA CMBICI
IIPOU3BOHOM ISl pelIeHUs 3a]1a4
49 HaxonuTh mNpOM3BOAHBIE AIIEMEHTAPHBIX (DYHKIHMM, BBIYUCIATH
' POU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKITHI
Hcnonb3oBaTh  MPOM3BOJHYIO I HUCCIENOBAHUS  (PYHKIMU
4.3 Ha MOHOTOHHOCTb M JKCTPEMYMBI, IPUMEHATH PE3YJIbTaThl
UCCJIeI0BAHMS K TOCTPOEHUIO IPaPUKOB
44 Hcnonb30BaTh MPOU3BOIHYIO JIJIS1 HAXOXKIEHU S HAMITYYILIETO PEeIIEeHUs
' B MIPUKJIAHBIX, B TOM YUCJE COLUATBbHO-9KOHOMHUYECKHX, 3a/1ayax
45 OnepupoBarh MOHATUSMU: TIEPBOOOpa3HAsi U MHTErpall; MOHUMATh
' reoMeTpudecKuil U (PU3MUECKUI CMBICI HHTErpaja
46 Haxomute mnepBooOpa3zHble 3JeMEHTAPHBIX (DYHKUUN, BBIYUCIATH
' uHTerpai no gopmyne Herotona — Jleitbnuia
Pemwate npuxiagHele  3amayd, B TOM  YHUCJIE  COLMAJIBHO-
4.7 IKOHOMHUYECKOTO U (DU3MUECKOTO  XapakTepa,  CpeACTBaMH
MaTEMaTUYECKOr0 aHan3a
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaThb  BEpPOSITHOCTH  3HAUYEHHM  CIy4allHOW  BEJIMYUHBI
' 10 paclpeesIeHUIO WK ¢ TIOMOLIBIO IuarpaMmm
OnepupoBarh MOHATHEM MATEMATHYECKOTO OXKHMJAHUS, TPHUBOJIUTH
59 OpUMEPBl TOTO, Kak MPUMEHAETCd MAaTeMAaTHYeCKOe OKHIaHHE
' CIy4YalHOM BEJIMYMHBI, HAaXOAUTh MATEMaTUYECKOE OXHUIAHUE
110 TAaHHOMY PacIpeeIeHUI0
5.3 NmeTh mpeacTaBieHue 0 3aKOHE OOJIBIITNX YHCeT
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54 HNmeTh nipeicTaBiaeHne 0 HOpMaJIbHOM PacClpeeICHUN
6 ['eomerpus
OnepupoBarh  MOHATUAMHU:  UMJIUHAPUYECKAsT  MOBEPXHOCTH,
6.1 00pa3yrolye MUINHIPUIECKON TOBEPXHOCTH, HWIMHAP, KOHUYECKas
' MOBEPXHOCTh, OOpa3ylolue KOHUYECKOW MOBEPXHOCTH, KOHYC,
chepuueckasi MOBEPXHOCTh
6.2 Pacno3naBarth Tena BpaieHus (HWJIMHAP, KOHYC, cdepa U map)
6.3 OOBICHATH CIOCOOBI TOTYYECHHUSI TEJT BPAIICHUS
6.4 KnaccudumupoBats B3aiMHOE pacioioskeHue c(hHephl U IIOCKOCTH
OnepupoBarh MOHATUSMU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IAPOBOM CIIOM, OCHOBAHUE IIAPOBOTO CIIOS, BHICOTA
IAPOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncisate 00beMbl M TUJIONIAJAM  MOBEPXHOCTEW TeJl BpalllCHMUS,
' T€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMyT
OnepupoBarh TOHSATUSMU: MHOTOTPAHHHWK, BIIMCAaHHBIN B chepy
6.7 U OMUCAHHBIN 0KO0JIO cepsl, cepa, BIUCAHHAS B MHOTOIPAaHHUK WJIH
TEJIO BpalleHus
6.8 BbI4uCiIsITE  COOTHOIICHUST MEXKIY IUIOMIAsIMUA  TOBEPXHOCTEH
' 1 00beMaMu MOJJOOHBIX T
6.9 N3o0paxkath n3ydaembie (GUTYyphl OT PyKH U C MPUMEHEHUEM ITPOCTHIX
' YEPTEHKHBIX HHCTPYMEHTOB
BrinonHsaTh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX
6.10 00BeMHBIX (UTYp: BHJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHUS Tel
BpaIieHus
W3BnekaTh, MHTEPHPETUPOBATH M TPEOOPa30BBIBATH HHGOPMAIIUIO
6.11 0 MIPOCTPAHCTBEHHBIX FTEOMETPUUYECKUX PUTYypax, IPEICTABICHHYIO Ha
yepTekax U pUCyHKax
[TpumeHnsTh reoOMeTpUYeCcKre (bakThbI LISt perieHus
6.12 CTEPEOMETPUYECKUX 3ajad, MNpeArnoaraloimmx HECKOJIbKO IaroB
pelIeHusl, €ClId YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOU (opme
6.13 OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE
BpInonHITh [EUCTBUS CIOXKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB
6.14 Y YMHOKCHHS BEKTOPa Ha YUCJI0, OOBSICHITH, KAKUMH CBOMCTBAMH OHU
0o0J1aaroT
6.15 [IpuMeHsATh TpaBUIIO MapajuliesienuIe/ia MPU CI0KEHUU BEKTOPOB
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6.16

OnepupoBaTh MOHITUSIMU: JI€KAPTOBBI KOOPJIUHATHI B MPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA,
YroJl MEXAY BEKTOpAMH, CKALIPHOE IPOU3BEACHUE BEKTOPOB,
KOJIJIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPBI

6.17

Haxoauts cymMmy BEKTOPOB U NPOU3BEIECHUE BEKTOPA HA YUCIIO, YIOJI
MEKy BEKTOPAMU, CKAISIPHOE MPOU3BEJICHUE, PACKIIAABIBATh BEKTOP
10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aI[aBaTI) IJIOCKOCTh YPABHCHHUCM B I[CK&pTOBOfI CUCTCMC KOOpJAUHAT

6.19

Pemrate HpOCTGﬁIHHC ICOMCTPUYCCKHUC 3aJlauu Ha IIPHUMCHCHHC
BCKTOPHO-KOOPAUHATHOT'O METOda

6.20

Pematp 3aJadrd Ha J0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUU
N HaXO0XIACHHC TICOMCTPHUYCCKHUX BCIWMYHUH IIO 06pa3uaM NI
ajlroputmMaM, IpUMCHAA  HU3BCCTHBIC  MCTOABI IIpU  PCIICHHUU
CTAaHAAPTHBIX MATCMATUYICCKUX 3a1a4

6.21

[IpumeHsATh mpocTeillliie MNpOorpaMMHBIE CPEICTBA U DJIECKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMbI IPU PEIICHHH CTEPEOMETPUUYECKHUX
3a1a4

6.22

[IpuBOAUTH NpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE
Y J)KM3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB FT€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHATh TMOJydYeHHbIE 3HAHUS Ha TPAKTUKE: aHAIU3UPOBATH
peanbHBIC CUTYyallMM W MPUMEHSATh W3yUYCHHBIC MOHSATHS B TIPOIECCE
MOMCKa PEIICHUs MaTeMaTU4YeCKH CPOPMYIHPOBAHHON MPOOIEMBI,
MOJICTMPOBATh  pEAIbHBIE CHUTyallMM Ha S3bIKE T'C€OMETPHH,
UCCJENOBAaTh  TOCTPOEHHBIE  MOJEIM  C  HMCIHOJb30BAaHUEM
TCOMETPUYCCKUX TOHATHA W TEOpeM, aIllmapara ajareOpbl, pemrarh
MPaKTUYECKUE 3a7]a4M, CBS3aHHBIC C HAXOXKICHHEM T'€OMETPHUYCCKUX
BEJIMYHH

ITpoBepsieMblie 3J1eMEHTHI COAEPKAHUS

Kon IIpoBepsieMblii 2JIIEMEHT COIEPKaHUS
1 Hucna v BBIYUCIEHUSA
1.1 HarypanpHblie n nemnple yncina. [Ipu3Haku JeIMMOCTH LEIBIX YACET
1.2 CrerneHb ¢ paliMoHaIbHBIM ITOKa3aTeneM. CBONCTBA CTENEHU
1.3 Jlorapudm uncna. JlecssTuuHble U HaTypaibHbIE JJOrapu(MBbI
2 YpaBHEHUS U HEPABEHCTBA

78



®denepanbHas pabouas nporpamma | Matemaruka. 10—11 kiraccel (6a30BbIi YPOBEHbD )

2.1 [IpeoOpaszoBanme BeIpaKEHUHN, COAEPIKAITUX JIOTapu(HMbI
29 [IpeoOpazoBaHue BBIpaKEHUM, COAEPKAIIUX CTENEHU C PalMOHATbHBIM
' IIOKa3aTeyieM
2.3 [IpriMepbI TPUTOHOMETPUYECKUX HEPABEHCTB
24 IToka3arenbHbIE YPaBHEHHS U HEPABEHCTBA
2.5 Jlorapupmuueckre ypaBHEHUS U HEPABEHCTBA
26 Cucremsl TMHENHBIX YpaBHEHH. PelieHne npukiagHbIX 3aa4 ¢ MOMOIIBIO
' CHUCTEMBbI JIMHEVUHBIX YPABHECHUN
2.7 Cucrembl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB
IIpumenenne  ypaBHEHMH, CHUCTEM W  HEPAaBEHCTB K  PEILICHUIO
2.8 MaTeMaTHYECKUX 33/a4 U 3a]a4 U3 pa3INdHbIX 00JacTel HayKu U pealbHON
KU3HU
3 OyHKIUU U TpapuKu
Oynkiua.  [lepuonuueckne ¢yHkiuu. [IpoMexxyTku MOHOTOHHOCTH
3.1 bynkuuu. MakcuMyMbl W MUHUMYMBI  GyHKuua.  Haubombiiee
Y HauMeHblee 3HaueHue QyHKIUUA Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKUINUU, UX CBOMCTBA U rpaduKH
33 [Toka3zaTenbHas u jorapupmuyeckas GyHKIHH, UX CBOMCTBA U IpapUKu
3.4 Ucnons3zoBanue rpadukoB GyHKIMMA 71 pelIeHUs YPaBHEHUH U JIMHEWHBIX
' CHCTEM
Hcnonb3oBanue rpagukoB (yHKIUNA 711 HUCCIEIOBAHHMS IPOIECCOB
35 Y 3aBUCHMOCTEW, KOTOpPBIE BO3HHMKAIOT NIPHU PELUICHUM 3aJad U3 JAPYrux
y4eOHBIX MPEIMETOB U PEATbHON KUZHU
4 Hauana matemarnyeckoro ananunsa
4.1 HenpepriBHbIe (yHKITMH. MEeTOT HHTEPBAJIOB ISl pEIICHUs] HEPAaBEHCTB
49 [IpousBognass Qynkuuu. ['eomerpuyeckuii. ¥ (UBWYECKUN  CMBICT
) IIPOM3BOTHOM
43 [IpousBogHbie  dneMeHTApHBIX  (pyHKuuMiA.  DopMynbl  HAXOXKICHUS
' MPOU3BOJHON CyMMBI, IPOU3BEAEHUS 1 YaCTHOTO (DyHKIUHI
[IpuMeHeHre MPOU3BOIHON K HCCIEAOBaHUIO (YHKIMNA HA MOHOTOHHOCTH
4.4 U dKcTpemyMmbl. HaxoxxaeHue HauOoONbIIEr0 M HAUMEHBIIETO 3HAYCHUS
(GyHKLIHMH Ha OTPE3KE
[IpuMeHeHrne NPOM3BOJHOM /Ui HAXOXKJIEHUS HAWIYYIIEero peleHus
4.5 B MIPUKJIAQAHBIX 3a7a4ax, JJIs ONPEIEIeHUsI CKOPOCTH IpoLecca, 3aJaHHOTO

dhopmyioi umm rpadhuKom
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4.6

[TepBooOpaznas. Tabmuiia mepBOOOPaA3HBIX

4.7

Wuterpan, ero reomerpuyeckuii W (U3MUECKUH CMBICI. Bbramncienue
uHTerpana no ¢gopmyine Herotona — Jleiionura

TGOPI/IH BGPOHTHOCTCﬁ H CTaTUCTHUKA

5.1

UucnoBele XapaKTEpPUCTUKHA  CIyYalHBIX BEJIWYUH: MAaTEeMaTHYECKOE
O0’KUJAHUE, JUCIIEPCUS U CTAaHAAPTHOE OTKJIOHEHHUE. [IpuMepsl npuMeHeHus
MaTEMaTU4YECKOro OKUIAHUs, B TOM YHCIIE B 3aJa4ax U3 IIOBCEIHEBHOM
KU3HU. MaTemMaTudyeckoe OXHuAaHHe OWHAPHOW CIy4YyalHON BEIUYUHBI.
MareMaTnyeckoe 0XXKUAAHUE CYyMMBI CIIyYalHBIX BEJIMUMH. MareMaruyeckoe
OXKUJaHUE U  JUCHEepCUss TEOMETPUYECKOT0 M OMHOMHAJIBHOTO
pacrpeaeneHun

5.2

3aKkoH OOJBIIMX YHCEI M €ro Pojb B HayKe, MPHUPOJE U OOIIECTBE.
Br106opouHbIii METOT MCCIICIOBAHUMA

53

[IpriMepbl HENpPEPBIBHBIX CIIyYaWHbIX BEIWYMH. [IOHATHE O NJIOTHOCTH
pacripeneneHus. 3ajadyu, MPUBOMSIINE K HOPMAJIbHOMY paclpeleiIeHUIO.
[ToHsiTHE O HOPMAIIBHOM paCNpPEICICHUN

I'eomerpus

6.1

HunmuHapuyeckas IIOBEPXHOCTD, oOpasytomue HWIAHAPUYECKOU
MMOBEPXHOCTH, OCh LWJIMHAPUYECKOW MOBEPXHOCTH. L{MmuHApP: OCHOBaHUA
1 OOKOBasi TOBEPXHOCTh, 00pa3yIoIIasi U OCh, IIIOLIAAL OOKOBOM M MOJIHOM
OBEPXHOCTH

6.2

KoHnueckass moBepXHOCTb, 00pa3yrolIfe KOHUYECKON MOBEPXHOCTH, OCh
M BEpIIMHA KOHUYECKOW IOBEPXHOCTH. KOHyC: OCHOBaHME W BEpIIMHA,
oOpa3yroIias 1 0Ch, IJIOIIaab OOKOBOM U ITOJHOM IMTOBEPXHOCTH. Y CCUCHHBIIN
KOHYC: 00pa3yromye 1 BEICOTa, OCHOBaHMS M OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: 1meHTp, paauyc, AUAMETP, IJIOMATL MOBEPXHOCTH C(hepHl.
B3anmHoe pacmosnoxkenune cepbl W MIIOCKOCTH, KacaTelbHAsl TIOCKOCTh
K cdepe, iomaas chepol

6.4

I/I306pa)KCHI/I€ TCJI BpallICHUS Ha IIJIOCKOCTH. PaSBCpTKa MUWJIMHAPA 1 KOHYCa

6.5

KoMmOuHanuu Ten BpamieHHMss W MHOTOTPAaHHUKOB. MHOrOrpaHHUK,
ONHMCAaHHBIM OKOJIO cepbl, chepa, BIMCAHHASS B MHOTOTPaHHUK, WIH TEJIO
BpallCHUS

6.6

[Tonsitue 06 06beMe. OCHOBHBIE CBOWCTBA 00HEMOB Tell. Teopema 00 00beMe
MPSIMOYTOJIBHOTO TapajieNienunesaa u clieacTsus u3 Hee. O0beM IUIMHIpA,
koHyca. O0beM 1mapa u mionaas chepsl
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6.7

[Tomobupie Tema B mpocTpancTBe. COOTHOMIEHUS MEXKIY IUIOMIAASIMU
MOBEPXHOCTEH, 00beMaMu MOJOOHBIX TEJ

6.8

Ceuenus nwiuHapa (MapaieNbHO W TEPIEHAUKYISIPHO OCH), CEYCHHS
KOHyca (IapajyIeJbHOE OCHOBAaHUI0 M MPOXOASAIIEE 4YEepe3 BEPIIUHY),
CEYEHHMS I11apa

6.9

BekTop Ha III0CKOCTH U B ITpocTpaHCTBE. Cl10KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4wuciao. Pa3noxkeHue BekTopa IO  TPEM
HEKOMIUIaHApHbIM BekTopaM. lIpaBuio mapannenenunena. Pemenue 3anaq,
CBSI3aHHBIX C IPUMEHEHUEM IIPABUII JIEHCTBUIA C BEKTOPaMHU

6.10

[IpsmoyrosbHass cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl
BekTopa. IIpocreitimme 3amaun B KOOpAMHATAX. YTOJ MEXIY BEKTOpPaMHU.
CkansipHOE NMPOU3BEAECHNE BEKTOPOB. BBIYMCIEHUE YIJIOB MEKIY NMPAMBIMU
U IUIOCKOCTAMH. KOOpPAMHATHO-BEKTOPHBIM METOJ IIPU  PELICHHUU
r€OMETPUYECKHX 3a7a4
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IMEPEYEHB (KOJIUPUKATOP) MPOBEPSIEMBIX TPEFOBAHUM

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHOMN
IMPOI'PAMMBI CPEJTHET'O OBIIET'O OBPA3OBAHUS U DJIEMEHTOB
COJIEP’)KAHUS IO MATEMATHUKE

JIist mpoBeJieHrs €IMHOI0 rOCYJapCTBEHHOr0 HK3aMeHa MO0 MaTeMaTHKe (Jajnee —
E['D mno wmaremMaTuKe) HCHOIB3YyEeTCS TMEpeuyeHb (KOAUPHUKATOP) MPOBEPSIEMBIX
TpeOOBaHMI K pe3yJibTaTaM OCBOEHUS OCHOBHOW 0O0pa3oBaTEIbHOW MPOrpPAMMBbI
cpenHero oOmero oOpa3oBaHUs M 3JIEMEHTOB cojepxkanus. [Ipu npoBenenun EI'D
o0 MaTeMaThke 0a30BOTr0 ypOBHA U3 nepeyHs (Koaudukaropa) BHIOUPAOTCS MO3ULUY,
COOTBETCTBYMIOIIME (QefepaibHOM pabodeil mnporpamme Mo MaremaTuke (0a30BBIi
YPOBEHb)

IIposepsiembie Ha EI'D o martemaTnke Tpe00OBaHUA K pe3yJIbTaTaM 0CBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBbI CpeIHero oo0uiero od0pasoBanms

Kon [TpoBepsiemble TpeOOBAHUS K IPEMETHBIM PE3YJIbTaTaM OCBOCHHUS
IPOBEPSEMOTO OCHOBHOM 00pa30oBaTeIbHON MPOTrPaMMBbI CPETHETO OOIIET0
TpeOoBaHUS oOpa3oBaHuUs

1 Bnagenne merogamMu 0Ka3aTelbCTB, aAITOPUTMAMH PEIICHUs 3a/1ad;

yMeHHe (HOpMyIHpOBaTh U ONEPUPOBATH MOHATUIMU: OIPEICIICHUE,
aKcuoMa, Teopema, CIIEJCTBUE, CBOMCTBO, MPU3HAK, AOKAa3aTEIbCTBO,
paBHOCUJIbHBIE  (OPMYJIMPOBKH;  MPUMEHSTb  MX;  YMEHHUE
dbopmynupoBaTh OO0paTHOE U MPOTHUBOIIOJIOKHOE YTBEPXKIACHUE,
OPUBOJUTH TPUMEPHl M KOHTPIPHUMEPHI, HCIIONB30BATh METOJ
MaTeMaTUYECKON WHYKIUU; IPOBOIUTH JI0Ka3aTeNbHbIC
paccyXIeHUs TP pEUIeHHH 3a/ad, OIEHUBATh JIOTUYECKYIO
NPaBUJIILHOCTh PACCYKICHHUM; YMEHHE OIEepPUPOBATH TMOHATHUSIMHU:
MHO>KECTBO, MOJAMHOXECTBO, ONEpaIi HaJl MHOXKECTBAMH; YMEHHUE
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapatr sl OMHCaHUs
peasbHBIX MPOLIECCOB U ABJICHUIN U IPH PEUICHUH 33/1a4, B TOM YHCIIe
U3 JPYTrUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHSTHUSIMMU:
rpad, cBsS3HBIM rpad, nepeBo, UUKI, rpad Ha MIOCKOCTH; YMEHHE
3aJaBaTb W ONMCBIBaTh  rpadbl  pa3IMYHBIMU  CIIOCOOAMU;
MCTIOJIb30BaTh Tpadbl MPH PEIICHUN 33124

2 YMeHHe onepupoBaTh MOHATUSMU: HATYPAJIBHOE YHCIIO0, LIEJI0E YUCIIO,
CTEIIEHb C LENbIM IIOKa3aTeleM, KOPEHb HATypajJbHOM CTEIECHH,
CTENEHb C PALMOHAIBHBIM [TOKA3aTEJIEM, CTENEHD C ACHCTBUTEIbHBIM
nokKaszareyieM, Jorapupm uucia, CHHYC, KOCHHYC M TaHIEHC
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MPOU3BOJILHOTO YKCJIA, OCTATOK MO MOJYJIIO, PalMOHAJIBLHOE YHCIIO,
UppalMoHaIbHOE  YHCJIO, MHOXKECTBAa  HATypalbHBIX, IEJbIX,
pallMOHAJIBHBIX, JIEMCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKY JCIMMOCTH, HAMMEHbIIUN OOIIMI JeNUTENb U HaUMEHbIIee
o0111ee KpaTHOE, alropuT™ EBKIINMIa TpU PEIICHUH 3a]1a4; 3HAKOMCTBO
C pa3IMYHBIMHU TO3UIMOHHBIMU CHUCTEMaMM CYHCIICHUS; YMEHUE
BEITIOJTHATh BBIYMCIICHHE 3HAYCHUW W MPEOOpa3OBaHUS BBIPAKCHUN
CO CTemeHsMH U Jjorapudmamu, MpeodOpa3oBaHusi JAPOOHO-
pallMOHAJIbHBIX BBIPAXKEHUM; yMEHHUE OMNEPUPOBATh MOHSITHUSIMU:
MOCJIEI0BATEILHOCTD, apu(MeTUUECKasl MPOTPECCHUsl, TeOMeTpUuYecKas
nporpeccusi, 0ECKOHEUHO yObIBaroOIIas reoMeTpudecKkasl mporpeccus;
YMEHHE 3aJaBaTh MOCJIEIOBATEIIBHOCTH, B TOM YHCIIE C MOMOUIBIO
PEeKYyppEeHTHBIX  (OpMyJ; yMEHHE  OINEepPUPOBATH  MOHITHUSMH:
KOMILUIEKCHOE YHCJIO, COMNPSKEHHbIE KOMILJIEKCHBIE YHUCJIa, MOJIYJIb
U apryMEHT KOMIUIEKCHOrO 4Yucia, (opma 3amucu KOMILUIEKCHBIX
yucen (reoMeTpuyeckas, TPUTOHOMETpUUYECKass W anreOpandeckas);
yMETh MNPOU3BOJUTH apumeThyeckue AEHCTBHUS C KOMIUIEKCHBIMU
YUCJIaMU; IPUBOAUTH MIPUMEPHI UCIIOJIB30BAHUS KOMIUJIEKCHBIX YUCEN;
ONepUpoBaTh MOHATUSAMU: MaTpula 2 X 2 u 3 X 3, onpeaeauTellb
MaTpHIIbl, TEOMETPUUECKUN CMBICIT OTIPEACIIUTEIIS

YMeHue onepupoBaTh MOHIATUAMU: PAUOHAIBHBIE, UPPALMOHAIBHEIE,
MoKa3aTeNIbHbIE, CTENICHHBIE, TIOTapU(PMUUECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHSI W HEPABEHCTBA, WX CHUCTEMBI; yYMEHHE OINEPUPOBATH
MNOHSATUSMU:  TOXKIECTBO,  TOXIECTBEHHOE  IpeoOpa3oBaHUE,
YpaBHEHHE, HEPABEHCTBO, CHCTEMA YPABHECHH UM HEPABEHCTB,
PaBHOCWJIBHOCTh YPaBHEHHM, HEPABEHCTB U CUCTEM; YMEHHUE PELIATh
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMbl C TIOMOIIBIO PA3TUUYHBIX
IIPUEMOB; PEIIATh YPAaBHEHU I, HEPABEHCTBA U CUCTEMBI C IAPAMETPOM;
MPUMEHATh YPAaBHEHHUS, HEPABEHCTBA, MX CHUCTEMBI [JIs PEIICHUS
MaTEeMaTUYECKUX 3a/lad W 3aJad W3 pa3Iu4HbIX OOJacTell HayKu
Y pEeaJbHOU KU3HU

YMeHue omepupoBaTh MOHATUSMH: (DYHKIHS, YE€THOCTh (PYHKITUH,
NEePUONYHOCTD (PYHKIIMH, OTPaHUYEHHOCTh (DYHKIIMN, MOHOTOHHOCTh
byHKIMHA, JKCTpeMyM (yHKIMU, HaWOOJbIIee W HAWMEHBIIEE
3Ha4YeHUs] (PYHKIMM Ha TNPOMEXKYTKE, HEeNpepbiBHAs (DyHKIMS,
acUMNTOTHl Tpaduka (QYHKIHH, TepBas W BTOpas MPOU3BOHAS
GyHKIMHM, TEOMETPUYECKUH W (PU3UYECKH CMBICI MPOU3BOIHOM,
nepBooOpa3Has, OINpEICICHHbId HMHTErpana; yMEHUE HAXOAWUTh
acUMNTOTHI rpaduka (PyHKIMH; YMEHUE BBIUUCISATH MPOU3BOJHBIC
CYMMBI, TIPOU3BEACHHUS, YACTHOTO M KOMITO3HITNH (DYHKITHI, HAXOIUTh
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ypaBHEHUE KacaTelbHOW K Tpaduky (QyHKIMH; YMEHHE HAXOIUTh
NPOU3BO/HBIE DJIEMEHTAPHBIX (PYHKUUN; YMEHHME HCIOJIb30BaTh
IPOU3BOJHYIO JJI MCCIEAOBaHUS (PYHKIMM, HAXOAUTh HaUOOJIbLINE
Y HauMEHbLIUE 3HaYeHus1 (PyHKUMA; CTPOUTHh rpa)uKi MHOTOUYJICHOB
C MCIOJb30BAHUEM aIlllapaTa MaTeEMaTUYECKOr0 aHaJIn3a; PUMEHSTh
NPOU3BOJHYIO  JUISI  HAxXOXJIECHHWS  HAWy4dllIero  peuieHusd
B NpPHUKJIAJHBIX, B TOM UYHCJIE COLUAIbHO-3KOHOMUYECKHX
u (usmyeckux 3agayax; HAXOAUTh IUIOMAAM M 0O0BEMbI (UTYp
C TNOMOUIBIO HHTErpajia; MPUBOAUTH IMPUMEPHl MATEMATHYECKOTO
MOJIEJIMPOBAHUS C TOMOLIBIO TU(DPepeHIInaIbHBIX YPaBHEHUN

YMeHue omnepupoBaTh MOHATUSIMH: Tpapuk GyHKIUMU, oOpaTHas
GyHKIMA, KOMIO3ULUS QYHKIWNA, TMHEHHAs GYHKIMA, KBaIpaTUIHAs
byHKIMs,  pauMoHanbHas ~— (QyHKUMS, ~ cTeneHHas  (QYHKIuS,
TPUTOHOMETpPHUYECKUE (YHKUUHU, OOpaTHbIE TPUTOHOMETPUUECKHE
byHKIUM, TOKa3aTenbHass W Jorapudmuueckas (yHKIUU; YMEHHE
CTPOUTD I'paUKu U3yUYEHHBIX (DYHKIIHMIA, BBITOIHATH TPeoOpa3oBaHus
rpaduKoB (YHKIIH, HCTIONB30BATh TpaduKHU JIJIsl U3YUECHHUS MPOLIECCOB
Y 3aBUCHMOCTEN, IPU PELLICHUH 331a4 U3 IPYTUX yYeOHBIX PEAMETOB
U 3a7a4 U3 peajbHOW XKU3HU; BBIpaXaTh (OpMyJIaMU 3aBHCHUMOCTH
MEX]ly BEIMYMHAMH; UCIOJIb30BaTh CBOMCTBA U rpaduku QyHKIHI
JUIS pelleHHs] YpaBHEHHH, HEpPaBEHCTB M 3aJady C IapamMeTpamu;
u300paxaTb Ha KOOPAMHATHOM IUIOCKOCTM MHOXXECTBA pEIICHUMN
ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHHe pemars TEKCTOBBIE 33Ja4d Pa3HbIX TUIIOB (B TOM 4HCIE Ha
IPOLIEHTHI, JOJW U YaCTH, HA JABH)KEHHE, padOTy, CTOUMOCTh TOBAapPOB
U yCIyr, HaJOTW, 3aJayd U3 o0JIacTH YHpPAaBJICHUS JIMYHBIMU
U CeMEWHbIMU (PMHAHCAMM); COCTaBJIATH BBIPAXKEHUS, ypPaBHEHUS,
HEpPABEHCTBA M HX CHUCTEMBI II0 YCJIOBHIO 3aJayd, MCCIEAOBAaTh
MOJIyYEHHOE pEeUIEHUE U OLIEHUBATh MPABION0I00HOCTh PE3yJIbTaTOB;
YMEHHE MOJEIMPOBATh PEAJbHBIE CUTyal[MU Ha SI3bIKE MATEMATHUKU;
COCTAaBJIAATh BBIPAKECHUS, YPAaBHEHUS, HEPABEHCTBA U HX CHUCTEMBI
II0 YCIOBHIO 3aJa4M, MCCJIEAOBAThb IIOCTPOCHHBIE  MOJEIIHU
C  HCHOJIb30BaHUEM  amnmapara  aiareOpbl, HHTEPHPETUPOBATH
IIOJIyYEHHBINA PE3yJIbTaT

YMeHHe onepupoBaTh IOHATHUAMH: CpeAHee apu(pMETUYECKOE,
MeMaHa, HauboJbIlee M HAaMMEHbBIIIee 3HAYCHUS, pa3Max, TUCIIepCHs,
CTaHJapTHOE OTKJIOHEHHE YMCIOBOro Habopa; yMEHHE H3BIIEKaTh,
WHTEPIPETUPOBATh HWHQPOPMAIIMIO, TPEJICTABICHHYI0 B TaOJHIAX,
Ha JuarpaMMax, rpapukax, OTpPa)Kalollyl0 CBOMCTBA pealbHBIX
MPOIIECCOB M SIBJICHUI; MPEICTABIATh WHOOPMAIMIO C TOMOIIBIO
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TaOJIUIl U JUarpaMM; HCCJISAOBATh CTATHUCTUYCCKHE JAaHHBIC, B TOM
YUCJie C TMPUMCHEHHEM TpPapUYECKUX METOJO0B M 3JICKTPOHHBIX
CpeACTB; TpaduUecKu HCCISAOBaTh COBMECTHBIC HAOJIOICHHS
C TIOMOIIBIO TMarpaMM pacCeUBaHMS U JIMHEWHON perpecCuu

YMeHue ornepupoBaTh MOHATHUSMH: CIYYaWHBIA OIBIT U CIIYYalHOE
COOBITHE, BEPOATHOCTH CIYYaHOTO COOBITHUS; YMEHUE BBIYUCISATH
BEPOSITHOCTh C UCIIOJIb30BAHUEM IpaUYeCKUX METOOB; MPUMEHSThH
(bOpMyIIBI CIOKEHUS U YMHOKEHHUS BEPOSITHOCTEH, (hOpMYITy TIOJTHON
BeposiTHOcTH,  (Gopmyny  bepuymnu, komOuHaTOpHBIE  (DAKTHI
u (OpMYJIbI; OLEHUBATh BEPOSITHOCTH PEATbHBIX COOBITUN;, yMEHUE
OIIEpUPOBATh IMOHATUAMU: ClIydyalHas BEJIWYWHA, PACHPEHCICHUE
BEPOSITHOCTEM, MaTeMaTH4YECKOE 0XXUJIaHHE, IUCTepCcus
W CTaHJApTHOE OTKJIOHEHWE CIIy4ailHOW BEJIUYUHBI, (QYHKIIUU
pacopeneneHdss W IUIOTHOCTM PAaBHOMEPHOIO, TMOKA3aTEIbHOIO
¥ HOPMAJIBHOT'O pacHpeiceHud; YMEHHUE HCIIOJIb30BaTh CBOMCTBA
M3YYEHHBIX paclpelesieHui Uil pEeleHus 3aaad; 3HaKOMCTBO
C TIOHSATUSMHU: 3aKOH OOJBIIMX YHCET, METOABl BBIOOPOYHBIX
UCCIICIOBAHNUM; YMEHUE NPHUBOAWTH MNPHUMEPHI IPOSBICHHUS 3aKOHA
OOJIBIIIUX YKCENl B MPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSAX; YMEHUE
ONEpPUPOBaTh MOHATUSIMU: COYETAHUE, [EPECTAaHOBKA, YHUCIO
COUETaHUM, YHCJIO TEepPecTaHoBOK; OuHOM HploTOHA; yMmeHue
NPUMEHSATh KOMOMHATOpPHBIE (AKThl M PACCYKACHUS ISl peleHUs
3a/1ad; OLIEHUBATh BEPOSITHOCTH pEaNbHBIX COOBITUI; COCTaBISAThH
BEPOSTHOCTHYIO MOJIENIb M UHTEPIIPETUPOBATH OJIYYEHHBIN PE3YJIbTAT

YMeHue onepupoBarb MOHATHUSMH: TOYKA, IpsAMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIWYMHA YIUIA, IUIOCKUM YroJl,
JNBYTPaHHBIN yTOJI, TPEXTPAHHBIA YIOJI, CKPEIIMBAIOIIUECS MPSMBIE,
[1apajuIeNIbBHOCTh U IIEPIIEHAUKYJIAPHOCTD MIPSMBIX U IIJIOCKOCTEH, YTOJl
MEXIy NPSAMBIMHU, YIOJI MEXAY NMPAMOUA U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTAMM, PACCTOSHHME OT TOYKHM 10 IUIOCKOCTH, PACCTOSHHUE
MEXIAY IpPSAMBIMH, pAaCCTOSIHUE MEXKAY IUIOCKOCTAMM; YMEHHUE
UCIIONIb30BaTh MPHU PEUICHUH 3a7a4 M3y4eHHble (DaKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl OOBEKTOB OKPY KAIOILETO
MHpa;  CTPOUTb  MAT€MAaTHYECKHE  MOAEIM C  ITOMOUIBIO
FEOMETPUYECKUX IOHATUN U BEIWYMH, PELIATh CBSA3aHHBIE C HUMHU
IIPAKTUYECKNE 3a0a41

10

YMeH#ue oneprupoBaTh MOHATUSAMHE: TUIOIIAAbL GUTYPBI, 00beM (UTYPHI,
MHOTOTPaHHUK, TIPABUIIbHBI MHOTOIPAHHUK, CCUCHHE MHOTOIPAaHHHKA,
KyO, mapajuiesienurne/i, npu3Ma, mupamuaa, Qurypa U moBEpXHOCTb
BpaIieHus, IMWINHAP, KOHYC, map, chepa, miomaas chepsl, Ionaib
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MOBEPXHOCTU MHUPAMU/IBI, TPU3MBI, KOHYCa, ITUINHAPA, 00heM Ky0a,
NPSIMOYTOJILHOTO Tapajuliesienunesa, MUpaMuibl, IPU3Mbl, IUJIUH]IPA,
KOHYCa, [1apa, pa3BepTKa MOBEPXHOCTH, CEUCHHS KOHYCa U [IWINHAPA,
NapajulelibHble OCHM WJIM OCHOBAHWIO, CEUEHHE IIapa, IJIOCKOCTb,
Kacaromrasicss cepsl, TUIMHAPA, KOHYCa; YMEHUE CTPOUTH CEUCHUE
MHOTOTPaHHUKA, 1300paKaTh MHOTOIPaHHUKH, (PUTYpBI U TOBEPXHOCTU
BpallIEHUs], UX CEYCHHS, B TOM YMCIIE C OMOIIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE PUMEHSTH CBONCTBA TEOMETPUUECKUX (PUTYP, CAMOCTOSITEIILHO
bopMyTHpPOBATH OTPEACTICHHS U3ydaeMbIX (DUTYD, BBIIBUTATH TUITOTE3HI
0 CBOMCTBaxX M MpU3HAKaX FeOMETPUUECKUX (UTYpP, 0OOCHOBBIBATH WU
OTpOBEpPraTh WX, YMEHHE MPOBOJIUTH KIACCH(PUKANUIO (UTYD
M0 Pa3JIMYHBIM MPU3HAKAM, BBIIOJHATH HEOOXOAUMBIE JOTIOTHUTEIILHBIC
MOCTPOEHUS

11

YMeHue omnepupoBaTh MOHSTHSIMU: JBIDKEHHE B MPOCTPAHCTBE,
napajuIeIbHBINA TEPEHOC, CAMMETPUS Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue MoA00us, MOAOOHBIE (DUTYPBI; yMEHHE
pacro3HaBaTh paBHbIE U TIOJ00HBIE (PUTYPHI, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOIB30BATh T€OMETPUUECKUE OTHOLICHUS
IpHU PEUICHUH 3ajad; HaXOJUTh T€OMETPHUECKHE BEJIMYUHBI (IJIMHA,
yToj, IJIomaab, 00beM) MPHU PEUIeHUH 3aJad U3 APYIHX Yy4eOHBIX
OpeIMEeTOB W W3  pEAlbHOM  KH3HU; YMEHHE  BBIYHUCIATH
reoMeTpUYECKUEe BETUYHHBI (JIJTMHA, YOI, IUIONIa (b, 00BEM, IO
MIOBEPXHOCTH), UCIOJIB3YsI M3YYCHHBbIE (DOPMYJBI U METOMBI, B TOM
YHucie: IUIOMAAh TOBEPXHOCTH MHUPAMHIBI, TMPU3MBI, KOHYCA,
HUWJIUMHIpa, IUomanab cdepbl; o0beM Kyba, MOPSIMOYTOILHOTO
napajuienenuneaa, MMupaMubl, TPU3MbI, MIWIWHIPA, KOHYyCa, Iapa;
yMEHUE HAXOUTh OTHOUIEHUE 00BEMOB MOJI00HBIX QUTYP

12

YMeHue onepupoBarb IMOHATUAMM: NPSIMOYIOJIbHasg CHCTEMA
KOOPAMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPIAWHATHI BEKTOPA, CyMMa
BEKTOPOB, INPOU3BEICHUE BEKTOpPAa HAa YMCIIO, PA3JIOKEHHE BEKTOpa
110 6a3UCy, CKAISIPHOE IIPOU3BEICHUE, BEKTOPHOE IPOU3BEACHUE, YIOJ
MEXKIY BEKTOPaMU; YMEHHE UCIIOJIb30BaTh BEKTOPHBIN
Y KOOPJAMHATHBIN METOJ JUIs pELIEHHUs T€OMETPUUYECKUX 3a1a4 U 3a/1a4
JIPYTUX Y4eOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MOAXOIANIMI METOJ JJId pElIeHHs 3a]aud;
[IOHUMAHWE 3HAYUMOCTH MaATEMaTUKU B H3YYECHUHM [IPUPOIHBIX
U OOIIECTBEHHBIX NPOLECCOB M SBJICHUN; yMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B MCKYCCTBE, YMEHUE IIPUBOJIUTH
IIPUMEPBl MATEMAaTUYECKUX OTKPBITUM POCCHUMCKOM U MHUPOBOU
MaTeMaTU4eCKON HayKH
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IlepedeHsb 3JIeMEeHTOB coiep:KaHus, NpoBepsieMbiX Ha EI') mo maremaTuke

Kon [IpoBepsieMblid AIIEMEHT COAEPKAHMS
| Hucna v BBIYUCIEHUSA
1.1 HarypansHublie u nensie uncna. [Ipu3Haku 1eIMMOCTH HEIIbIX YHACEeT
1.2 Panmonaneubie unciaa. OOBIKHOBEHHBIC U IECATUYHBIC JPOOH, MPOIICHTHI,
OECKOHEYHBIC TIEPUOIMUECKUE TPOOH
1.3 ApudmMeruueckuii KOpPEHb HATypaJIbHON CTEIICHMU. JevicTBus
C apu(PMETUYECKUMHU KOPHSIMHU HATYypallbHON CTENEHU
1.4 Crenenb c nenbiM nokasaresieM. CTENneHb ¢ paliOHaIbHbIM [TOKAa3aTEIEM.
CBoiicTBa cTENEHU
1.5 CuHycC, KOCMHYC Y TAHT€HC YUCIIOBOIO apryMEeHTa. APKCHUHYC, apKKOCHUHYC,
ApPKTAHT'€HC YHUCIIOBOIO ApTyMEHTa
1.6 Jlorapudwm uncna. JlecaTnunble U HaTypaibHbIE JIOraprU(MBbI
1.7 JleiicTBuTenpHbIC ynciaa. ApudmMeTndecKkue onepanuu ¢ 1eHCTBUTEIbHBIMU
yrcnamu. [IpubnukeHHble BBHIYMCICHUS, MpaBWIa OKPYIJICHUS, MPUKHUIKA
Y OLICHKA PE3yJIbTaTa BBIYUCICHUN
1.8 [IpeobpazoBanue BhIpa)KEHUN
1.9 KommnnekcHble uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 Llenbie u 1poOHO-paLIMOHATIBHBIE YPaBHEHUS
2.2 HNppauunonanbHble ypaBHEHUs
2.3 TpuronoMerpuuecKkue ypaBHEHUS
24 [TokazaTenbHbIe U TOrapu(MUUECKUE YPaBHEHUS
2.5 Llenwie u 1poOHO-palIMOHATLHBIE HEPABEHCTBA
2.6 HppaumnonanbHble HEPABEHCTBA
2.7 [TokazaTenbHble 1 JOrapupMUYECKHE HEPABEHCTBA
2.8 Tpuronomerpryeckre HEPaBEHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YPAaBHEHUI 1 HEPABEHCTB
2.10 | YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Marpuuna cuctemsbl JMHENHBIX ypaBHEHHH. ONpeennuTenb MaTPULIbI
3 OyHKIUU U TpapuKu
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3.1 Oyakuus, cnocoObl 3amanus ¢yHkumu. ['padpuxk ¢GyHkuu. B3aumHo
oOpatHble (QyHkuU. YeTHbie U HeueTHble (yHkuuu. Ilepuoanueckue
byHKUIMH

3.2 OO6nactb onpeneneHuss 1 MHOXECTBO 3HaUeHU QpyHkuuu. Hymm QpyHkuu.
[IpomexxyTKH 3HAKOIOCTOSIHCTBA. [IpOMEKYyTKM MOHOTOHHOCTH (DYHKIIHMH.
MakcumMyMbl ¥ MUHUMYMBbI GyHKIuU. Haubosnblliee W HauMeEHbIlEe
3Ha4Y€HHUE (PYHKIIMU Ha MPOMEKYTKE

33 CrenenHas GyHKIMS C HATypaJbHBIM H 1I€JIBIM TOoKa3aTeneM. Ee cBoiicTBa
u rpaduk. CBolicTBa U rpa@uK KOPHS N-OM CTENEHU

34 Tpuronomerpuueckue GyHKIUU, UX CBONCTBA U TpadUKH

3.5 [TokazaTenbHas u joraprupmuyeckas GyHKIMHA, UX CBOMCTBA U TpapUKu

3.6 Touku paspeiBa. AcuMnToThl rpadgukoB QyHkui. CBOMCTBAa (QYHKIIMIA,
HEMPEPHIBHBIX HA OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/ITaHUS TTOCIIEI0BATEIBHOCTEM

3.8 Apudmernueckas U reoMmeTrpudeckas nporpeccuu. Dopmyra CIOXKHBIX
IIPOLIEHTOB

4 Hauana maTeMaTnueckoro aHajimsa

4.1 [TpousBognas Gpynkiuu. [Ipon3BogHbIEC 2IeMEHTAPHBIX QYHKITUI

4.2 [IpuMeHeHre NpOU3BOIHON K HCCIeAOBaHUIO (QYHKUIMHA HA MOHOTOHHOCTH
U dKkcTpemyMmbl. HaxoxxaeHue HauOoNbIIEr0 M HAWUMEHBIIETO 3HAYCHUS
(GyHKIIMH Ha OTPE3KE

4.3 ITepBooGpa3znas. MuTerpan

5 MHOK€eCTBa U JIOTHKA
5.1 MHoO»xecTBO, onepanuu HajJl MHOKeCcTBaMU. Jluarpammsl Ditiiepa — Benna
52 Jloruka

6 BeposiTHOCTB 1 cTaTHCTHKA

6.1 OnucarenbHas CTATUCTUKA

6.2 BeposgrtHocTh

6.3 Komb6unaropuka

7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe U TIJIOCKOCTH B TPOCTPAHCTBE
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7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpAILLIEHUS
7.5 Koopaunats! 1 BEKTOpBI

&9



