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Pabouas nporpamma 1o ydeObHomy npeamery «MaremaTuka» (0a30BbIM YPOBEHbD)
(mpeametHas obmacth «MaTemaThka W WH()OPMATHKA») BKIIOYAET MOSCHUTEIHHYIO
3aIlMCKY, COJiep)KaHue OOydeHUs, TUIAHUPYEMbIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI TIO
MaTeMaTHKe, TeMaTHIECKOE TITAHUPOBAHHE.

[TosicauTenpHas 3amucKa OTpaXkaeT OOIIKE TSI U 33]]a9d U3yUeHUs] MaTeMaTHKH,
XapaKTePUCTUKY ICUXOJOTUYECKUX TPEANOChUIOK K €€ H3YYeHHIO O0ydJaroluMUcH,
MECTO B CTPYKType Y4eOHOTO IUIaHa, a TaKke TOIXOAbl K OTOOpY COJIepKaHWUS,
K OTIPEJICIICHUIO TJIAHUPYEMBIX PE3YJIbTAaTOB.

Conmepxanne OOYyYCHHsI pacKphIBacT COACpKATENbHBIC JHUHHUH, KOTOPHIC
npearaTcs A 00g3aTeIbHOTO M3YYEHHUS B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHms.

[Inaaupyempie pe3yibTaThl OCBOSHHS MPOTPaAaMMBI MO MaTEMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METallpeJMETHBIC PE3yJIbTaThl 3a BECh IMEPUOJl OOYyUYEHHsS Ha YPOBHE
cpenHero o0miero o0pa3oBaHus, a TaKXKe MPEIMETHbIC JOCTHKEHHUS OO0Yy4aromerocs
3a KaXKJIbIi TOJ] O0y4eHHUsI

INOACHUTEJIBHAA 3AIITMCKA

[IporpaMmMa 1O MareMaTMKE Ha YpPOBHE CpeIHEro ooOiero o0pa3oBaHus
pa3padborana Ha ocHoBe PI'OC COO ¢ yuy€ToM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
NPENBABISIEMBIX K MaTEMaTHYECKOMY OOpa3OBaHUIO, W TPAAMIMI POCCHUIICKOTO
oOpa3zoBanus. Peanuzanuss mporpamMmbl M0 MaTeMaTHKE OOECHEYMBAET OBJIAJCHUE
KJIFOUEBBIMA ~ KOMIIETEHLIMSIMU, COCTaBIIIOIIMMU  OCHOBY JJIA  CaMOpPa3BUTHS
U HENpEepBIBHOIO O0Opa30BaHUs, ILEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATEJILHOTO Pa3BUTHSI INYHOCTH O0YUYaIOIIUXCS.

B nporpamme mo maremMaTHKe y4TE€HbI UJI€U U MOJ0KeHusd KoHuenuuu pa3BUTHS
MaTemaruyeckoro oopaszoBanus B Poccuiickoit @enepanuu. B cooTBeTCTBUY ¢ Ha3BaHHEM
KOHLEIMIUYA, MaTeMaTH4yeckoe OOpa3oBaHME JAOJHKHO, B YaCTHOCTH, MPEJOCTABIISTH
KKJIOMY 00y4aromeMycsi BO3MOKHOCTh JIOCTUKEHUSI YPOBHSA MAaTEMAaTHUYECKUX 3HAHUMH,
HEO0OXOAMMOro JIJIsl JaJIbHEWIEeN yCHelHON XU3HU B 001ecTBe. IMEHHO Ha pellieHue
ATOM 3a/layy HalleJIeHa MporpaMMa o MaTeMaTruKe 0a30BOr0 ypOBHS.

B snoxy uudpoBoit Tpanchopmaiuu Bcex cdep 4YeIOBEUECKON AesITeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BAHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3  0a30Boi
MaTEeMaTUYECKOM MOJATOTOBKH. YK€ B IIKOJIE MaTEMAaTHKa CIY>KUT OTIOPHBIM MPEIMETOM
JUISL WU3Yy4YEHUS CMEXHBIX JUCHMIUIMH, a B JKU3HM TIOCJI€ IIKOJIBI peajbHOU
HEO0OXOJAMMOCTbIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa3oBaHUE, 4TO TpeOyeT MOJTHOLICHHOU
0a30Bol 00111€00pa30BaTEILHON MOATOTOBKH, B TOM YHCJIE U MaTEMaTHYECKOW. DTO
OOyCJIOBJIEHO TE€M, YTO B HAIlM JHM pPAacTET YHUCJIO CIELHMATBbHOCTEH, CBSI3aHHBIX
C HEIMOCPE/ICTBEHHBIM MPUMEHEHHEM MAaTEMAaTUKH: U B c(hepe SKOHOMUKH, U B OM3HECE,
U B TEXHOJIOTUYECKUX 00JIACTAX, U AaKe B TyMaHUTapHbIX cepax. Takum oOpa3zom, Kpyr
oOy4Jarommxcs, I KOTOPbIX MaTeMaTUKa CTAaHOBUTCS 3HAYMMBIM MPEAMETOM,
CYILLECTBEHHO PACIIUPSAETCA.



[IpakTHueckasl MOJE3HOCTh MaTEMATHKU OOYCIOBJIEHA TEM, YTO €€ MIPEeIMETOM
ABISIIOTCA (PyHAaMEHTaJIbHbIE CTPYKTYphI HAIIETO MHpA: MPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIE OTHOLIEHUS OT NPOCTEHIINX, YCBAaUBAEMbIX B HEMOCPEICTBEHHOM
OINbITE, JI0 JOCTATOYHO CJIOKHBIX, HEOOXOJMMBIX JJsI pPa3BUTUS HAyYHbIX W
TEXHOJIOTUYECKUX MAEH. be3 KOHKPETHBIX MAaTEeMaTU4YECKUX 3HAHUM 3aTPyAHEHO
IIOHMMAaHUE NPHUHIMIIOB YCTPOWCTBA M HCIOJB30BAHMS COBPEMEHHOW TEXHUKH,
BOCIPUATHE W UHTEpIpETalus pa3HOOOPa3sHOW COLMAJIbHOM, SKOHOMHYECKOH,
noJuTH4YecKod  uHpopmarnuu, ManodPQPeKTUBHA TMOBCETHEBHAS  IMpaKTUYecKas
NEeATENbHOCTh. KakJOMy 4eI0OBEKY B CBOEH KM3HU IPUXOAUTCS BBINOJIHATH JOCTATOYHO
CJIO’KHBIE PACUYETHI U COCTABIISATH HECIOKHBIC aITOPUTMBI, HAXOIUTh HYKHbIE (DOPMYITBI
U NPUMEHATH UX, BIAACTh NPAKTUUYECKUMHU NPUEMAMHU T'€OMETPUUYECKUX M3MEPEHUU U
NOCTPOEHUHN, YUTAaTh HH(OPMALMIO, IPEICTAaBICHHYI0O B BHAY TaOlMll, Juarpamm
U rpauKOB, XHThb B YCIOBHUSAX HEOINPEACIEHHOCTH WU TOHMMAaTh BEPOSTHOCTHBIN
XapakTep CIy4yalHbIX COOBITU.

OnHOBpPEMEHHO ¢ pacliupeHreM cep MPUMEHEHHUs] MAaTEMAaTUKU B COBPEMEHHOM
obmiectBe BcE Oosiee BaKHbIM CTAHOBUTCS MAaT€MaTHYECKU CTUJIb MBIIIJICHUS,
NPOSIBISIIOLIMICSA B ONpPENENEHHBIX YMCTBEHHBIX HaBblKax. B mponecce wu3yuyeHus
MaTE€MaTUKU B apceHa] MPUEMOB M METOJIOB MBIIIJICHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIMS U JeAYyKLHs, 0000IIeHNe U KOHKPETHU3allls, aHAJIN3 U
CUHTE3, KJaccu(UKalMs U cucTeMarusanus, adcrparupoBanue U aHanorus. OOBEKThI
MaTEMaTUYECKUX YMO3AKJIIOYECHHM, MpPaBWIA HMX KOHCTPYUPOBAHHUS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKUX  IOCTPOEHUM,  CIOCOOCTBYIOT  BBIDAOOTKE  yMEHUS
bopmynanpoBaTh, OOOCHOBBIBATH W JIOKA3bIBaTh CYXKIEHUS, TEM CAaMbIM Pa3BHBAIOT
JIOTHYECKOE MbIIUIeHHe. MaTeMaTuke NpUHAUIeKUT BeAylias pojab B (POPMUPOBAHUU
QITOPUTMHYECKOW KOMIIOHEHThl MBIIUIEHHSI W BOCHUTAHUM YMEHHU JE€MCTBOBATh
10 33JaHHBIM AJITOPUTMAaM, COBEPILIEHCTBOBATH M3BECTHBIE U KOHCTPYHUPOBATh HOBBIE.
B mporecce pemienuss 3amad — OCHOBHOM Y4YeOHOW JEATEIBHOCTHM Ha  ypOKax
MaTE€MaTHUKHU — Pa3BUBAIOTCA TBOPYECKAs U MPUKIIAJAHAS CTOPOHBI MBIIILICHHUS.

OOyuenune mMaTemMaTHke JAaET BO3MOXKHOCTh Pa3BUBATh y OOyYaIOLIUXCS TOYHYIO,
palMOHAIBHYI0O U MH(POPMATHUBHYIO PE€Yb, YMEHHE OTOMpATh HamOoJee MOAXOISAIINE
S3BIKOBBIE, CHMBOJHMUYECKHE, TIpadUyecKue CpeaCcTBa JIsi BBIPAXKEHUS CYXACHUU U
HaIJIATHOTO UX MPEACTABICHHUS.

HeoOxoaumbiM KOMIIOHEHTOM 0O0IIeld KyJIbTYypbl B COBPEMEHHOM TOJIKOBAaHUU
SBJISIETCS 00I1Iee 3HAKOMCTBO C METO/IaMHU TIO3HAHUS JeMCTBUTEIbHOCTH, MPECTABICHUE
O TpeIMeTe U METOJE MAaTeMaTHK{, €ro OTJIMYUS OT METOJIOB ECTECTBEHHBIX U
IYMaHUTAPHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHUS MaTeMaTHUKU JUIsl pEelIeHUs
HAYYHBIX U MPUKJIAAHBIX 331a4. TakuM o0pa3om, MaTeMaTuueckoe o0pa3oBaHHEe BHOCUT
CBOH BKJIaJ B GOpMHUPOBAHUE O0ILIEH KYJIbTYphI YeJIOBEKA.

N3yuenne MaremMaTwku CIOCOOCTBYET SCTETUYECKOMY BOCIUTAHHUIO YEJIOBEKA,
NOHUMAHUIO KpPAacOThl W U3SIIECTBA MATEMAaTHUYECKUX PACCYKIAECHUN, BOCHPHITHIO
reOMETPUYECKUX (OPM, YCBOCHUIO UJIEU CUMMETPUH.



[IpuopureTHbiMu 1iessiMU oOydeHus: matemMatuke B 10—11 kmaccax Ha 6a3oBoM
YPOBHE SIBJISIFOTCSL:

dbopMHpOBaHHE UEHTPAIbHBIX MAaTEeMaTHUYECKUX TMOHATUNA (YHMCIIO, BEJIMYMHA,
reoMerpuyeckas Qurypa, nepeMeHHasi, BEpOSITHOCTb, (DYHKIIHMS), 0OeCreynBaIOIIUX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATHYECKOTO 00pa30BaHMS 00yUJaIOIINXCS;

MOJBE/ICHHE OOYYaIOMIMXCSl HAa JOCTYMHOM JJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY>KaIOIIEr0 MUpPA, MOHUMAaHWE MAaTEMaTUKH KaK 4acTu
oO0IIIe# KyIbTYpBI YEIOBEUECTBA;

pPa3BUTHE MHTEIJICKTYalIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydJarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUH, KPUTUYHOCTHA MBIIUICHHUS,
MHTEpeca K U3YYEHUIO MaTeMaTHKH;

dopmupoBaHre (PYHKIIMOHATBHON MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacrio3HaBaTh MaTEMAaTHYECKUE aCMEeKThl B pEabHbIX JKU3HEHHBIX CHUTYaIUSIX
U TOpU U3YYCHUU JAPYrUX YYEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (GOpPMYyJIUpPOBATH HX Ha S3bIKE MaTEMAaTHKA U  CO3/1aBaTh
MaTeMaTHYECKUE MOJICNIM, TPUMEHSATh OCBOEHHBIMH  MaTEMaTHYECKUU  ammapar
JUIS pelIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX 3aJ7a4, MHTEPIPETUPOBATH U OIICHUBATH
MOJTyYEHHbIE PE3YIIbTATHI.

OCHOBHBIMU JIUHUSIMH cojiepxkaHusi matemaTtuku B 10-11 kmaccax sIBISIOTCS:
«Hucna u BbIYMHUCIECHUD», «Alredpa» («Anredpandeckue BBIPAKEHUSD, «YPABHEHUS U
HEpaBEHCTBaY), «Havana MaremaTudeckoro ananuzay, «I'eometpus» («I'eomeTpuueckue
burypsl U ux coiicTBay, «M3MepeHue reoMeTpUUeCKUX BEIMYHUHY), «BeposTHOCTh U
CTAaTUCTUKA». JlaHHbIE JIMHUU Pa3BUBAIOTCA MNapaJUIEIbHO, KaXJash B COOTBETCTBUU
C cOOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT JIPYTOi, a B TECHOM KOHTAaKTe
u B3aumojnencTBuu. Kpome »5Toro, mx O0OBEIUHSIET JIOTMYECKas COCTaBJISIONIA,
TPaAULMOHHO MPUCYIIAasi MAaTEMATUKE ¥ IPOHU3BIBAIOIIAS BCE MATEMATUYECKUE KYPChI U
conepxkarenbabie JIMHUH. ChopmynupoBanHoe B PI'OC COO tpeboBaHue «BIIaJICHHUE
METO/JIaMH JIOKa3aTelIbCTB, aNTOPUTMaMHU pEIICHHs 3a7ad, yMmMeHue (GopMyIHpOBaTh
ONpENICNICHNs], aKCUOMbl U TEOPEMbI, NPUMEHATh WX, MNPOBOJUTH JOKa3aTEIbHbIE
pacCykJieHusT B XOJI€ pEIICHHs 3aJad» OTHOCHUTCS KO BCeM Yy4eOHBIM Kypcam, a
dbopMHpOBaHUE JIOTMUYECKUX YMEHUH pacrpeiensercs I0 BCeM TrojaMm o0ydeHus
Ha YPOBHE CPEIHETO O0IIEro 00pa30BaHMUsI.

B cootBercTBin ¢ ®I'OC COO maTeMatHKa SBIISICTCS 00S3aTeIIbHBIM ITPEAMETOM
Ha JJaHHOM ypoBHe oOpazoBaHus. [Iporpammoil Mo mareMaTuke MperycMaTpuBacTCs
u3ydeHue ydeOHoro mpeamera «MartemaThka» B paMKax TpEX y4eOHBIX KYpCOB:
«Anrebpa W Hayajla MaTeMaTHYeCKOro aHanuzay, «l'eomerpus», «BeposTHOCTH U
CTaTUCTUKa». DOpMHUpPOBaHUE JIOTUUECKUX YMEHUM OCYIIECTBIISCTCS HAa MPOTSHKCHUHU
BCEX JIeT 00y4YeHMsI Ha YpOBHE CpeIHEro ooOiiero oOpa3oBaHUsA, a DJIEMEHTHI JIOTUKH
BKJIIOUYAIOTCS B COJZIEpP)KaHUE BCEX HA3BAHHBIX BBIIIEC YUEOHBIX KYPCOB.

OO6Iiee YnCiio YacoB, PEKOMEHIOBAHHBIX JIJIs M3y4eHUs MaTeMaTuku — 340 4acos:
B 10 kmacce — 170 gacoB (5 ywacoB B Hezaemo), B 11 kimacce — 170 gacoB (5 wacoB
B HEJIEIIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUbI
IO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHUSA

W3yueHue mMaTeMaTHKU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs HAIPABICHO
Ha JOCTIKCHHE OOYYAIONUMUCS JIMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIETATOB OCBOCHUS YI€OHOTO TIPEMETA.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare u3yueHuss MaTeMaTHKHA Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHMUs
y obyuaromierocs 0yayT chopMHpOBaHBI CIEAYIOMINE THUHOCTHBIE PE3YJIbTATHI:

1) rpaskaIaHCKOro BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW IMO3UIIMH OOYYArOMIETOCs KaK aKTUBHOTO W
OTBETCTBEHHOTO YJICHA POCCHMCKOTO OOIIeCTBa, MPEACTABICHHE O MaTeMAaTUYECKUX
OCHOBax (ZYHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYP, SBICHUM, TPOILICTYP TPAKIAHCKOTO
oO1iecTBa (BBIOOPHI, OMIPOCHL U APYTroe€), YMEHUE B3aWMOJIEUCTBOBATH C COI[MATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIIUSIMH ¥ Ha3HAYCHUEM;

2) MaTPHOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCUICKOM TPAXKIAHCKONW MJICHTUYHOCTH,  YBaXKCHHS
K NPOIUIOMY M HACTOSIIEMY POCCUHMCKOM MATEMATUKH, LEHHOCTHOE OTHOIICHUE
K JOCTHKCHUSAM POCCHICKMX MAaTEMAaTUKOB M POCCHMCKOW MATEMATUYECKOW IIKOJIBI,
MCIIOJIb30BaHUE ITUX JTIOCTHKEHUM B IPYTUX HAyKaX, TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

OCO3HaHUE JyXOBHBIX IIEHHOCTEH POCCUHUCKOro Hapoaa, CcHOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, ATUYECKOTO IIOBEIEHHS, CBSI3aHHOTO C IPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUU HAayKd U JEATENbHOCThIO YUEHOIO, OCO3HAHHE JIMYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYUBOIO OYYILIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIKOYAsA OCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEUIEHUH, PaCCYXJIEHUW, BOCIPUUMYUBOCTH
K MaTEMaTHUYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nuecKoro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh YMEHHUS MPHMCHATh MaTeMaTHYCCKUE 3HAHHUS B HHTEpecax
3I0pOBOTO W 0€30mMacHOro o0Opas3a JKW3HHW, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30pOBOE MMHTaHWE, COAJAaHCHPOBAHHBIA PEXKHUM 3aHATHH M OTJbIXa,
peryisipHas pu3udeckasi akTHBHOCTH), PU3NIECKOE COBEPIICHCTBOBAHUE ITPH 3aHATHSIX
CIIOPTUBHO-030POBUTCIIBHON JIEATEIbHOCTIO;

6) TPyA0BOr0 BOCTIMTAHUA:
TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOJIOOUS, UHTEPEC K Pa3INYHBIM
chepam mpodecCUOHAIBHON JESATEIbHOCTH, CBA3AHHBIM C MaTEMaTUKON U €&



NPWIOKEHUSIMUA, YMEHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayuied mnpodeccuun
U pEau30BbIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTH4eCKoMy 0Opa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HHU,
TOTOBHOCTh K aKTUBHOMY YYacTHIO B PELICHUU MPAKTUYECKHUX 3a/lady MaTeMaTUYECKON
HaIpaBJICHHOCTH;

7) 3KOJIOTHYECKOT0 BOCTUTAHMA:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYphl, MOHUMAHHUE BIUSHUS COLIMAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB Ha COCTOSTHUE MPUPOAHON U COLMAIBHOM CPE/bl, 0CO3HAHUE
rII00aTFHOTO  XapakTepa »JKOJIOTMYECKUX NpoOsieM, OpHEHTalus Ha MpUMEHEHHE
MaTEeMaTUYeCKUX 3HAaHUM [UIs pElIeHHs] 3aJad B O0JacTH OKpPY’KaloIIEed Cpenbl,
IUTAHWPOBAHMUE TOCTYNKOB M OLCHKM HMX BO3MOXKHBIX NOCIEACTBUM ISl OKPY’KaroLIEH
Cpelibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU M OOILIECTBEHHOM MPaKTUKU, TOHMMaHWE MaTeMaTHYECKON HAyKHU Kak
cepbl 4eJIOBEYECKOH JIEATEIbHOCTH, 3TAllOB €€ Pa3BUTHUA U 3HAUMMOCTH JJI1 Pa3BUTHS
UMBUJIM3ALIMM, OBJAJCHUE SI3bIKOM MATEeMAaTHKM M MaTEeMaTUYECKOM KYJIbTypOi
KaK CpEICTBOM  IIO3HAHHWA  MHpaA, T[OTOBHOCTb  OCYIIECTBIISATb  MPOECKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATENbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTte ocBOEHUS IPOrpaMMbl IO MaTEMaTUKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus y oOyuaroierocs 0yayT copMupoBaHbl METaNpeIMETHBIC PE3yJIbTaThI,
XapaKTepU3yroImecs: OBJIAJCHUEM YHUBEPCATbHBIMU TO3HABATEIBHBIMU JIEUCTBUSIMH,
YHUBEPCAIbHBIMM  KOMMYHHMKAaTUBHBIMU  JCHCTBHSIMAU U YHUBEPCAIbHBIMU
PEryJISATUBHBIMU JIEUCTBUSMH.

ITo3HaBaTeIbHbIe YHUBEPCAJIbHbIEC Y4eOHbIe eHCTBUA
ba3oBbie joruvyeckue 1eHCTBUA:

BBIABIATL U XapaKTEpU30BaTh CYILIECTBEHHbIE NPU3HAKUM MaTEMaTUUYECKUX
OOBEKTOB, MOHATHM, OTHOIIEHUH MEXAYy MOHATUSAMHU, (POPMYJIUPOBATH ONpEICIICHUS
NOHSTUN, yCTaHaBIMBATh CYIIECTBEHHBIM NpPHU3HAK KilaccU(UKAIMK, OCHOBaHUS
JUTst 00001LEHUsI U CPAaBHEHUSI, KPUTEPUU TPOBOJMMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U IPEOOPA30OBLIBATh CYKICHUS: YTBEPAUTEIbHBIC
U OTpHIATeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBIABIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U IPOTUBOPECUUSA
B (akTax, [aHHBIX, HAONIONEHUSAX W YTBEPXKICHHUAX, TNpearaTh KpPUTEPUH
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JIEJaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOYEHUH, YMO3AKJIFOUCHUH 10 aHAJIOT 1Y,



IPOBOJUTH CAMOCTOSITENIHO JOKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEPIKICHHI
(mpsiMble ¥ OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHHUS U BHIBOJIBI,

BBIOMpaTh CIOCOO perieHust yueOHON 3a1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peleHus, BIOMpaTh HanboJiee MOAXOAAUINA ¢ YIETOM CaMOCTOSTENBHO BbIIEICHHBIX
KPUTEPHUEB).

Bba3oBble ncciienoBare/ibcKkue JeiicTBUA:

UCIIOJIb30BaTh BONPOCHI KaK MCCIENIOBATEIbCKUM HMHCTPYMEHT TMO3HAHUS,
dbopMyIHpoBaTh BOMPOCHI, (PUKCHUPYIOIIKE MPOTUBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HCKOMOE U JaHHOE, (JOPMHUPOBATH THIIOTE3Y, ApTyMEHTHUPOBATH CBOIO MIO3UITUIO, MHCHHCE;

MPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIECOBAHUE
[0 YCTAHOBJICHHUIO OCOOEHHOCTEM MaTEeMaTHYECKOTO OOBEKTa, SIBJICHHUA, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00BEKTaMU, SIBICHUSIMU, ITPOIIECCAMU;

CaMOCTOSITeNIbHO (hopMynHpoBaTh O0OOOIIEHUS U BBIBOABI IO pe3yjbTaTam
MPOBENEHHOTO HAOJIOJCHUS, UCCIIEIOBAHUS, OLIEHUBAThH JIOCTOBEPHOCTh IMOIYYEHHBIX
pEe3yIbTaTOB, BBIBOJOB K O000IICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

BBISBIIATH JeUITUTH HH(GOPMAIIUU, TAHHBIX, HEOOXOUMBIX /ISl OTBETa Ha BOIIPOC
U JUIs1 PEIICHUS 3a/1a4H;

BBIOMpaTh HMHQPOPMAIMI0O U3 HUCTOYHUKOB PA3IUYHBIX THUIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHGOPMAIMIO PA3JIMYHBIX BUAOB U (Hopm
MIpEJICTABIICHHUS;

CTPYKTYypHUpOBaTh HWH(POpPMAINIO, MPEACTABIAT, €€ B pa3iIuyHbIX (opMmax,
WJUTIOCTPUPOBATH TpaduuecKy;

OIIEHUBATh HAJEKHOCTh MH(MOPMALUKM IO CAMOCTOATEIBHO CHOPMYIUPOBAHHBIM
KpUTEpHsM, CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC YUyeOHbIe eHCTBUA:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYXKJAEHUS B COOTBETCTBUU C YCIOBHUSIMHU
Y 1eNSIMH O0ILEHMs, SCHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHMS B YCTHBIX U
INUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS M0 X0y PELIeHMsl 3aJaul, KOMMEHTHPOBATh
HOJTYYEeHHBIN pe3ysbTar;

B X0A€ OOCYXIEHHMs 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
npoOJeMbl, pelacMoi 3aaduM, BbICKAa3bIBaTh WUJEH, HAllEJICHHbIE HAa MOMCK PELEHMS,
COIOCTaBJISITh CBOM CYXKICHHMS C CYXACHUSAMH JpPYyrUX YYacTHUKOB JHUAJIOra,
OOHapy>KHUBaTh pa3Inyue U CXOACTBO IMO3UIIMMI, B KOPPEKTHON Popme GopMyInpoBaTh
pa3HOIJIacHsl, CBOM BO3PAKEHUS;

OPEICTABIATh PE3yJbTaThl pELICHHUs 3aJaud, SKCIEPUMEHTa, MCCIEeN0BaHus,
NPOEKTa, CAMOCTOSTENbHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Yy4€TOM 3ajad
NPEe3eHTalMKd U 0COOEHHOCTEN ayTUTOPHH.



PeryasiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PEILICHUS 33]Ja4H, BHIOUPATH CIIOCOO PEIICHHUs C YIETOM
UMEIOIIUXCS PECypCcoB U  COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHUpPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MHGOPMALIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBII HHTEJJIEKT:

BJA/IeTh HaBbIKAMH I103HABATEIbHOU PEQIIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUM W MBICIUTENBHBIX MPOIECCOB, HMX PpE3ylbTaToOB, BIAAECTh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTpPOJISl IpolLecca M pe3yibTara pElICHUs MaTeMaTHYeCKON
3aJ1a4u;

OpEeIBUAECTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpPHU PELICHUM 3aJauH,
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX,
HalICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJibTaTa LU U YCIOBHSIM, OOBSICHATH NPUUMHBI
JOCTUKEHUS WIH HEJOCTUKEHUS PE3yJIbTaTOB EATEIbHOCTH, HAXOAUTh OLIMOKY, 1aBATh
OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJIBHOCTD:

MMOHUMATh U UCIIOJIb30BaTh TPEUMYILECTBA KOMAaHIHON U MHANBUIYAJIbHON paOOThI
OpU pEHIeHHH Y4YeOHbIX 3aJay, HPUHUMATh 1EJIb COBMECTHOM JEsTEIbHOCTH,
IUIAHUPOBAaTh OpPraHM3alMl0 COBMECTHOM paboThl, pacmpelnensTb BHUIBI padoT,
JIOTOBAapUBaThCsA, OOCYX AaTh MNPOLECC W pe3yJabTar padoThl, 0000UIaTh MHEHUS
HECKOJIbKUX JIFOIEH;

y4acTBOBaTh B TpynmnoBbIX (opmax paboTsl (oOcyxaeHus, OOMEH MHEHH,
«MO3TOBBIE€ HITYPMbD» U UHBIE), BBIIOJIHATH CBOIO YaCTh PaOOTHI U KOOPAMHUPOBATH CBOU
JEHCTBUS C JPYTMMHU YiI€HAMH KOMaH]Ibl, OIEHUBATh KaueCTBO CBOETO BKJIaJa B OOIIUI
MPOIYKT MO KPUTEPHUSIM, CHOPMYJIMPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC PE3yNbTaThl OCBOCHHS TMPOTPAMMBI IO MaTeMaTHKE Ha 0a30BOM
YpPOBHE Ha YPOBHE CpeHero oo0Iero oopa3oBaHus MPEICTABICHBI 110 TOJaM 00y4YeHHUS
B paMKaX OTJCNBbHBIX yUYeOHBIX KYpCOB B COOTBETCTBYIOIIMX pasjaeiiaX MpOrpaMMBbI
110 MaTEMAaTHKE.



OEJAEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

INOACHUTEJIBHAA 3AIITMCKA

VY4ebnblll kypc «Anredpa U Hayajga MaTeMaTUYECKOTO aHAIN3ay SBIISIETCS OJHUM
U3 HanOoJyiee 3HAUYMMBIX B TpPOTpaMMe CpeIHEro oomero oopa3oBaHuUs, MOCKOJBKY,
C OJHOM CTOPOHBI, OH O0ECIEYMBAET MHCTPYMEHTAIbHYIO 0a3zy MJisi M3Y4YEHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JpYrod CTOpPOHBI, (OpMUpPYET JOTUYECKOE
U a0CTpaKTHOE MBIIICHHE OOYYaIOIIUXCs HAa YpPOBHE, HEOOXOAMMOM JJisi OCBOCHHS
y4eOHBbIX KypcOB MH(OPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU. B pamkax
yueOHOro Kypca «AnreOpa M Hauyajga MaTEMaTHYECKOTO aHalu3a» o0ydaroluecs
OBJIAJICBAIOT YHUBEPCAJILHBIM SI3bIKOM COBPEMEHHON HayKH, KOTOpasi popMyIupyeT CBOU
JOCTHKEHHS] B MaTEMaTU4ecKon popme.

Y4eOHbIi Kypc anreOpsl 1 Hauajl MaTeMAaTUYECKOTO aHalli3a 3aKJIaIbIBA€T OCHOBY
JUIsl  YCTEIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHH, OWOJIOTUHU, TOHUMAHMUS
OCHOBHBIX  TEHACHIMHA JKOHOMHUKM H  OOINECTBEHHOW  JKU3HH, IO3BOJISAET
OpHEHTHUPOBATLCS B COBPEMCHHBIX IH(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,

YBEPEHHO HCIOJb30BaTh WX B MOBCEIHEBHOW >KU3HU. B TOXe Bpems oBiajneHue
aObCTpaKTHBIMU U JIOTHYECKU CTPOTMMH MaTEMaTHUYECKMMH KOHCTPYKIHUSIMH Pa3BUBAET
YMEHHME HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHMHHOCTb YTBEPXKICHUS,
UCIIOJIb30BaTh O0O0OIIEHNE M KOHKPETH3alHio, a0CTparupoBaHWE W aHAJIOIHIO,
dopMupyeT KpeaTUBHOE U KPUTUIECKOE MBILIUICHHE. B X0/1e n3yueHus anreOpsl 1 Havam

MaTeMaTUYeCKOT0 aHaJlu3a Ha YPOBHE CPEAHEro 00111ero oopazoBaHus 00yyarouecs
MOJTy4at0T HOBBIM OMBIT PEHICHUS MPHUKIAIHBIX 3a7a4, CAMOCTOSITEIbHOTO TMTOCTPOCHHUS

MaTEeMaTUYECKUX MOJIeTIie pealbHBIX CUTYallMi U UHTEPIPETAIUU TTOTYyYEeHHBIX
pElIeHUH, 3HAKOMSTCS ¢ MPUMEPaMU MAaTeMaTUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE,
HayKe M B UCKYCCTBE, C BBIJIAIOIIMMHUCS MaTEMAaTHUECKIMH OTKPHITHSIMHU B UX aBTOPaMH.

VYuebHbll Kypc anredpsl 1 Havall MaTEMaTHYECKOTO aHaiu3a o0JaaaeT
3HAYUTENbHBIM BOCIUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIM pean3yeTcsl Kak 4yepes
y4eOHbIN MaTepHall, ClIOCOOCTBYIOMINNM (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSI, TAK
U depes3 crenupuKy ydeOHOM AesATeIbHOCTH, TPEOYIOIeld caMOCTOsITEILHOCTH,
aKKypaTHOCTH, MPOIOJDKUTEIBPHON KOHIICHTPAIIMH BHUMAHUS U OTBETCTBEHHOCTH

3a MOJIyYEHHBIN PE3yJIbTAaT.

B ocHoBe Meromuku oOydeHus anreOpe W HadallaM MaTeMaTHYECKOTO aHAJIM3a
JISKUT EATSTbHOCTHBINA MPUHITUATT 00YUISHUSI.

B cTpykType mporpammsl o anreOpe 1 HadaiaMm aHaIu3a BBIACTSIOTCS CIIEIyIOIINe
collepKaTeIbHO-METOIMUecKre JHHUM: «Yucna W BeUUCICHUS», «DyHKIHM U
rpadukm», «YpaBHEHUsS H HepaBeHCTBa», «Hawama maremaThyeckoro aHainzay,
«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COJEP)KATEIbHO-METOJUYECKHE JIMHUU
M3y4aloTCs Ha MPOTSHKEHUH [JIBYX JIeT OOy4YeHHs] Ha YpOBHE CPEIHEro OOIIero
00pa30BaHMsl, €CTECTBEHHO JOTOIHS APYT APyra U MOCTETIEHHO HACHIIIAsICh HOBBIMU
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TeMaMu U pasjenamu. J{aHHbIM yuyeOHbIN Kypc SIBJIS€TCS MHTEIPATUBHBIM, IOCKOJbKY
o0benuHsAeT B cebe coaep)KaHue HECKOJIbKUX MaTeMaTH4YeCKUX AMCLMILUIMH: anredpa,
TPUTOHOMETPHSI, MATEMATHYECKHUI aHalln3, TEOpUs MHOXKECTB U apyrue. Ilo mepe Toro
KaKk oOydJaroluecs OBJaJeBarOT BcE OoJiee IIMPOKUM MaTEMaTUYECKUM alllapaToM,
y HHUX TIOCIEIOBaTENbHO (DOPMHUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKyl0 MOJENb pPEANbHOM CUTyallMd, NPUMEHITh 3HAHMS, IIOJyYCHHBIE
B yueOHOM Kypce «Anredpa M Hauvajza MaTEeMaTHUYECKOTO aHAIM3a», JUIsl PELICHUS
CaMOCTOSITENILHO  COPMYJTMPOBAHHOM  MaTeMaTHYeCKOW  3aJayd, a  3aTeM
MHTEPIPETUPOBATH NIOJYYCHHBIN PE3YIIbTAT.

ConepxarenpHO-MeTOAMYECKas JIMHUAA «YHWCiIa ¢ BBIYHMCICHUS» 3aBEpIIACT
(opMHUpOBAaHNE HABBIKOB HCIIOJIb30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOPOE OBbLIO
HA4YaTO Ha YpOBHE OCHOBHOro obOmiero oOpazoBanus. Ha ypoBHe cpeanero oOiiero
oOpa3oBaHus 0c000€ BHUMaHUE yAeeTcsl POPMUPOBAHUIO TPOYHBIX BEIYMCIUTEIbHBIX
HaBBIKOB, BKJIIOYAIOIIUX B ce0s MCHOJb30BAaHUE pA3IMYHBIX (OpPM  3aMUCU
JEUCTBUTEIBHOTO YUCIIA, YMEHUE PAllMOHAIBHO BBIIOJHATH ACHCTBUS C HUMH, JEJIATh
NPUKUJIKY, OLEHUBATh pe3yibTaT. OOydaroniuecss MoJaydaroT HABBIKKM MPUOIMHKEHHBIX
BBIUMCJICHUM, BHIIIOJHEHUS AEUCTBUNA C YMCIIaMU, 3allMCAaHHBIMU B CTaHJAPTHOUN Qopme,
UCITIOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAKEHUN.

ConepxxarenpHass  JUHUS ~ «YpaBHEHHS WM HEPAaBEHCTBA»  peaU3yeTcs
Ha MPOTSYKEHUU BCEro 00YUYEHUS! HAa YPOBHE CPEIHEr0 00UIero 00pa3oBaHusl, OCKOJIBKY
B Ka)XXJOM pa3fesie IpOorpaMMmbl MNPEIyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3ajad.
OOyuaromuecs: OBJIAJEBAIOT Pa3IMYHBIMU METOJIaMU PEILECHUS LENbIX, PallMOHAIbHBIX,
UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX, JIOTApU(MUUECKUX U TPUTOHOMETPUYECKUX YPABHEHHH,
HEPaBEHCTB U uX cucTeM. [lomyueHHble yMEeHHUs UCTIONb3YIOTCS ITPU UCCIIEI0BAHUM (DYHKIIMIA
C IOMOIIBIO NPOW3BOJHOM, PEIICHWM NPHUKIAJHBIX 331ad M 3aJad Ha HAXO0XKICHHE
HaMOOJbIIMX M HAaWMEHbBIIUX 3HauYeHW (QyHKUMU. [laHHAs coaep)karenbHas JIMHUA
BKJIFOYAET B ceOsl Takke (GOpMHUPOBAHWE YMEHUM BBITIOJHATH PAcuéThl 1Mo (Gopmynam,
npeoOpa3oBaHus IENbIX, PALMOHAIBHBIX, HUPPAUOHAIBHBIX W TPUTOHOMETPUUECKUX
BBIPOKEHUM, a TaKKe BBIPAXCHHM, COJepKallux cTerneHu u yiorapudmel. braromaps
U3YYEHUIO alreOpamdyeckoro Marepuana MpPOUCXOAMT JajibHEillllee  pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIIIEHUS 00y4Yaromuxcs, (GOPMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX pPacCyXJeHUH, paboThl C CHUMBOJBHBIMU (hOpMaMu, NpPEACTaBICHUS
3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHUJI€ PABEHCTB M HEPABEHCTB. AnreOpa npejiaract
3¢ deKTUBHBIC HHCTPYMEHTBI JJIs1 pELICHHSI TPAKTUUECKUX U €CTECTBEHHO-HAYYHBIX 33/1a4,
HarJSIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxarenpHo-MeToauyeckas JiuHAA  «DyHKUMM W Tpaduku»  TECHO
NEeperuieTaeTcs ¢ APYruMHU JIMHUAMH Y4eOHOrO Kypca, MOCKOJbKY B KAKOM-TO CMBICIIE
3aaéT  TOCIIEOBATENbHOCTh  M3Yy4YeHUsi  Marepuana. M3ydeHue  CTENEHHOM,
MOKa3aTeJIbHOM, Jorapu@MUYecKOil U TPUTOHOMETPUUYECKUX (DYHKLMM, UX CBONCTB U
rpauKoB, HCHOJb30BaHME (YHKIMN A7 pelleHdus 3a7ad M3 APYruX ydeOHBIX
MPEIMETOB U PEAIbHOM KU3HHU TECHO CBS3aHO KAK C MAaTEMAaTUYECKUM aHAIN30M, TaK U
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C pellieHueM ypaBHEeHHU U HepaBeHCTB. [Ipu 3ToM OoJblioe BHUMAHUE YIEISIETCS
(GbOpMHUPOBAHUIO YMEHHUS BhIpaXKaTh (OPMYJIaMHU 3aBUCUMOCTH MEX]Yy pa3IMuHbIMU
BEJIMYMHAMU, UCCJIENOBATh MOJyYEeHHbIE (DYHKIIMH, CTPOUTh UX Tpaduxu. Marepuan
coJiep>KaTeJIbHOM JIMHUU HalleJIeH Ha pa3BUTHUE YMEHUI U HABBIKOB, MMO3BOJISIOMINX
BBIPQKATh 3aBUCUMOCTH MEXKIYy BETUUMHAMU B Pa3IM4yHON (hopMe: aHATUTHUECKOM,
rpaduueckoii u ciaoBecHoOM. Ero nydenue cnocoOCTByeT pa3BUTHIO aJTOPUTMUYECKOTO
MBIILJIEHUS, CTIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AllUU, UCIIOJIb30BAHUIO aHAJIOTUH.
ConepxxarenpHass JnuHusa «Hauana wmaremaTH4ecKoro aHaiau3a» IO3BOJISET
CYILIECTBEHHO PACHIMPUTh KPYr KaK MaTEMaTHYECKUX, TaK W MPUKIATHBIX 3ajad,
JIOCTYITHBIX O0Yy4YaroIMUMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTb HCCIIEIOBATh U
CTpOUTh Tpaduku QyHKIMMI, ONMpeAensaTbh UX HauOOJbIINE U HAUMEHbBIINE 3HAYCHMUS,
BBIUUCIIATH IUIOMAAU (QUIyp U OOBEMBI TeN, HAXOJIUTh CKOPOCTH U YCKOPEHUS
nporieccoB. ConiepaxkaTenabHas JIMHUS OTKPHIBAET HOBbIE BO3MOKHOCTH MOCTPOCHUS
MaTeMaTUYECKUX MOJIEJIECH peajbHbIX CHUTYallMil, HAXOXKJICHHS HAWJTY4IIEeTrO pPEIICHUS
B IPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-?KOHOMUYECKHUX, 3aJadax.3HaKOMCTBO
C OCHOBAMHM MAaTE€MAaTHMYECKOT0 aHaliu3a CIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO,
(OpMaNbHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIUICHUS, (HOPMUPOBAHUIO YMEHUU
pacro3HaBaTh MPOSIBICHUSA 3aKOHOB MAaT€MAaTUKH B HAyKe, TEXHUKE U HUCKYCCTBE.
OOyuarolyecs y3HaIOT O BBIJAIOIIMXCS Pe3yJbTaTax, MOJYyUYEHHBIX B XOJE Pa3BUTHUS
MaTeMaTUKH KaK HayKd, U UX aBTOpax.

ConepxarenpHO-MeToANYECKasT JUHUSA «MHOXEcTBa M JIOTMKa» B OCHOBHOM
MOCBSIIIEHA 3JIEMEHTaM TEOPUH MHOKECTB. T€OpEeTUKO-MHOKECTBEHHBIE MTPECTABIICHHUS
MPOHU3BIBAIOT BECh KypC MIKOJBHOM MaTeMaTUKH | TMpeajiaraloT HauOosee
YHUBEPCAIBbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3/ieNibl MaTEMaTUKH U €€ MPUIOKEHUH,
OHM CBSI3BIBAIOT pa3Hble MAaTEMATUYECKHUE AWCUUIUIMHBI B eauHoe ueinoe. Iloatomy
Ba)KHO JIaTh BO3MOKHOCTh 00YyYaroeMycsi TOHUMATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MATEMATUKHU U UCIIOIb30BaTh €0 JJIsl BBIPAKEHUS CBOUX MBICIIEH.

B yue6HOM Kypce «Anrebpa u Havaga MaTeMaTUYECKOTO aHAJIW3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MaT€MaTHUUECKOT'0 MOJIEIIMPOBAHUS, KOTOPHIE MPU3BaHbI CPOPMUPOBATH
HAaBBIKM MOCTPOCHUS MOJIECJIEN PEANbHBIX CHUTYAIlMW, HWCCIEIOBAHUS 3TUX MOJEIIEH
C TOMOIIBIO afmapaTa ajreOpbl M MaTeMaTHYECKOTO aHaiu3a M HHTEpIpETaIlluu
MOJYYEHHBIX pe3yJbTaToB. Takue 3aJaHusl BIUIETEHbl B KaXIbId W3 Pa3esioB
POrpaMMbl, TMOCKOJBKY BECh Marepuajl y4yeOHOro Kypca HIIMPOKO HCIOIb3YEeTCs
JUIS. pelleHus MPUKIAAHBIX 3adad. [Ipu pemieHMr peanbHbIX MNPAKTUYECKUX 3a1ady
oOydJaromnfecs: pa3BUBAIOT HAOMIOAATEILHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJIB30BaTh aHAJOTHI0, 0000maTh U  KOHKPETHU3UPOBATh
npobiemy. JlesTenpbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIATHBIX 33/1a4
OpraHU3yeTCsl B MPOIECCe M3YUYEHHUS BCEX TEM Y4eOHOro Kypca «Anrebpa W Haudasia
MaTeMaTUYECKOTO aHAIN3ay.

OO0111ee uncIo YacoB, pEKOMEHI0BAaHHBIX JJISl U3yUEHHUs yueOHOro Kypca «Anredpa
1 Hayvajla MaTeMaTudeckoro anammza», — 170 gacoB: B 10 kimacce — 68 yacoB (2 yaca
B Henmenmo), B 11 kimacce —102 gaca (3 yaca B HEZEIIO).
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COJEPXAHUE OBYYEHUA

10 KJIACC
Yuciia v BbIYUCICHUSA

PanmonaneHpie uucna. OOBIKHOBEHHbIE M JECATHYHbIE JpOOH, TPOLEHTHI,
OeCKOHEUYHBIEC TIEpUOANYECKUE ApoOH. AprpMETHUECKUE ONEepallii C pallMOHATIBHBIMU
quclIaMy, IPeo0pa30oBaHMsl YUCIIOBBIX BbIpakeHU. [IpuMenenue n1pobeil 1 mpoueHToB
JUISL peLIEHUS IPUKJIaJAHbIX 331a4 U3 Pa3JIUYHbIX OTPACiIed 3HAaHUHI U peaIbHOU KU3HMU.

JleicTBUTENbHBIE  4YMcia.  PanMoHanpHBle W MPPALMOHAIBHBIE  YHCIIA.
ApudmeTrnueckne omepanuu ¢ JIGHCTBUTENbHBIMH  yHuciaMu. [IpubnmxEHHbIe
BBIYMCIICHHUS], IIPAaBUJIa OKPYIJICHHUS], IPUKKUJIKA U OLICHKA PE3YJIbTATa BHIYMCIICHHUM.

Crenenp ¢ nensiM nokazateneM. CtanaapTHas gopma 3alucH JEHCTBUTEIBLHOTO
yucna. Vcrnonb3oBanue mnoaxonsAmie (opmbl 3amUCH  IEHCTBUTENBHBIX YHCEN
JUISl peLIEHUs] TPAKTUYECKHX 33]1a4 U MPEICTABICHUS JaHHBIX.

ApudmMernyecknii KOpeHb HaTypalbHOW cTeneHu. JlelicTBUs ¢ apuPMEeTHUECKUMU
KOPHSIMU HaTypaJIbHON CTEIIEHMU.

CuHyc, KOCMHYC M TaHI€HC 4YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTaHI'€HC YUCIIOBOI'O ApIryMEHTA.

YpaBHeHMs U HEPAaBEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MPEOOPA30BAHMSL.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpUUYECKUE (YOPMYIIBI.

VYpaBHeHuUE, KOpeHb ypaBHeHUs. HepaBeHCTBO, penienne HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-PALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanOHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemenue TpuroHOMETPUUECKUX YPABHEHH.

[IpuMeHeHne ypaBHEHNI M HEPABEHCTB K PELIEHUIO MATEMATUYECKUX 3a7a4 U 3a71a4
U3 Pa3IUYHBIX 00JaCTel HAYKU U peabHOM KU3HHU.

DOyHKUMHU U TPAPUKH

OyHkuus, cnocodsl 3aaanus pyHkiuu. ['padux PyHkiuu. BzaumHo oOpaTHbIe
(GyHKUIHU.

OO6nactb omnpezaeseHUss U MHOXKECTBO 3HaueHwi (ynkuuu. Hynmu dyHkumm.
[IpomexxyTku 3HaKONOCTOAHCTBA. UETHBIE M HEUETHBIE (PYHKIIUU.

Crenennas (pyHKUHMS ¢ HATYpaJbHBIM U IIEJIbIM MOKa3arteneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTETICHH.

TpuroHomerpuyeckast OKpyKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX (PYHKIUI
YHUCJIOBOI'O apryMEHTA.

Hauajia MaTeMaTH4eCKOro aHAJIN3Aa
ITocimenoBaTeIbHOCTH, CIOCOOBI 3aJaHUS ITOCIEIOBAaTEIbHOCTEH. MOHOTOHHBIE
IMOCJIEIOBATEIILHOCTH.
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Apudmernueckass U TeoMeTpuyecKas Mporpeccuu. beckoHedHo yObIBaroias
reoMmerpuyeckas mnporpeccusa. Cymma OECKOHEYHO YOBIBAIOIIEH TI€OMETpUYECKOM
nporpeccun. Dopmyia CI0KHBIX MPOLIEHTOB. Mcnosib30BaHKe MPOrpecCruu AJis PEIICHUS
peanbHBIX 3a/1a4y MPUKJIAAHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoOXecTBO, omepalnuu Haja MHOXecTBamH. Jluarpammel  Ditnepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOXXECTBEHHOTO —ammapara [JJs ONUCAaHUS PEaIbHBIX
MPOLIECCOB U SIBJICHUH, TIPU PEUICHUH 3a]]a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.
Ornpenenenue, Teopema, CIEICTBUE, TOKA3aTEIbCTBO.

11 KJIACC

Yuciia v BBIYUCICHUSA
Harypanbnbie u nensie uncna. [Ipu3Haku AENMMOCTH LENBIX YHACEIL.
CreneHb ¢ pallMOHAIIBHBIM NIOKa3aresieM. CBOMCTBA CTEIIEHH.
Jlorapudm uncna. JlecaTuuHble U HaTypajibHbIE JOTapHU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBaHue BEIPAKEHUM, COJIEPKAIIUX JTOTapUPMBI.

[IpeoOpazoBaHue BBIPAKEHUN, COJEPXKAIIUMX CTENEHH C  PaAIMOHAIBHBIM
[IOKa3aTeseM.

[Iprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zaTenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTRA.

Cucrembl JIMHEHHBIX ypaBHEHUMN. PelieHne npuKIaIHBIX 3a7a4 C MOMOIIIbIO
CUCTEMBI JIMHEWHBIX YPaBHEHHM.

CucTeMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IprumeHeHne ypaBHEHHM, CHCTEM M HEPABEHCTB K PEHICHUI0 MAaTEMAaTHUYECKUX
3a/lay ¥ 3a71a4 U3 pa3IMYHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUMH U TPaPUKH

Oynkrus. [lepuonnueckne ¢yHkiuu. [IpomMexxyTku MOHOTOHHOCTH (DYHKITUH.
Makcumymbl 1 MUHUMYMBI QyHKITMU. Hanbosbiiiee u HanMeHbIlIee 3HaUeHUEe (PyHKITUU
Ha IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U TPAPUKH.

[TokazaTenpHass u JorapupmMuyeckas (QYHKIIMU, HX CBOMCTBA M rpaduKH.

Hcnonb3oBanue rpadukoB GyHKUUN 17151 pEIISHUS] YPaBHEHUN U TUHEHHBIX CUCTEM.

Ucnonb3oBanue rpadukoB GyHKIUNA 171 HUCCIAEAOBAaHUS TMPOILIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT MpPU PEIICHUH 3aJady M3 JPYTrux Y4eOHBIX
MPEIMETOB U PEATTLHOU KU3HU.

Hauaja MmaTeMaTH4eCKOro aHaJIM3a
HenpepeiBubie ¢yHkIuu. MeToa HWHTEpBAIOB JJI PEIICHUS HEPABEHCTB.
[TpousBoanas ¢pynkiuu. ['eomeTprdeckuii u GU3NIECKUNA CMBICI IIPOU3BOTHOM.
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[TpousBoaHbIe 31eMeHTapHBIX QYHKIMI. DOpMybl HaX0XKAEHUS IPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKITHIA.

[IpumeHeHne TPOU3BOJHOW K MCCIEAOBAHUIO (PYHKIMA Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoskaeHne HanOoIbIIEero 1 HAMMEHBIIETO 3HaYE€HHsI (PYHKIIMU Ha OTPE3Ke.

[TprmeHeHne Nponu3BOAHOM [Tl HAXO0KACHHS HAMITYULIEro PeeHUs B IPUKIIAIHbBIX
3a7a4ax, JIsl ONpEeIeNIeHUs CKOPOCTH MPOoLiecca, 3a1aHHOTO (PopMynoi i rpadukoMm.

ITepBooGpaznas. Tabauiia nepBooOpa3HBIX.

WuTerpan, ero reomeTpudeckuii 1 GU3NYECKU CMBICI. Bpruucienue uHTerpaia
no opmyne Hetotona—JleliGuua.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuernns B 10 kiacce 00yJaroniuiicss MOJIYYIHUT CICTYIOIINE MPEIMETHBIC
pe3yabTaThl:

YucJia v BbIYHCTIECHUA:

OTICPUPOBATH MTOHATHUSIMH: PALIMOHAIIBHOE U ICUCTBUTEILHOE YHCII0, OOBIKHOBEHHAS
U JIECATUYHAS APOOb, IPOIICHTHI,

BBITIOJTHATh apu(METHUYECCKHUE ONepalliyd C PallMOHAIBHBIMA U JICMCTBUTEIBHBIMH
YHUCJIaMU;

BBITIOJTHATH TPUOIMKEHHBIC BBIUYMCIICHUS, UCIIOIB3YS MPaBUiIa OKPYIJICHUS, 1e/IaTh
MIPUKUJIKY U OLICHKY PE3YJIbTaTa BHIYUCIICHUN;

OTIEpUPOBATh MOHATHSAMU: CTEMEHb C LIEJBIM MOKa3aTeseM, cTaHjaapTHas dopma
3allUCH  JICMCTBUTEIBHOTO YHCIIA, KOPEHb HATypaJIbHOM CTENEHU, HCHO0JIb30BaTh
MOAXOANTYI0 (POpMY 3aITUCH ACHUCTBUTEIBLHBIX YUCEN JIJISl PEIICHUS IPAKTUUECKUX 3a/1a4
Y MIPEJICTABJICHUS JAaHHbBIX;

ONEPUPOBATH TOHATUSAMHU: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOIO Yria,
UCIIOJB30BaTh 3alUCh IMPOU3BOJIBHOTO yrja 4Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHUE

(GyHKUIHU.

YpaBHeHUS U HEPABEHCTBA:

OIEPUPOBATh IOHATHUAMU: TOXKIECCTBO, YPAaBHEHHE, HEPABEHCTBO, LIEJIOE,
palMOHAIIBHOE, HUPPALMOHAIBHOE YPaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHUE;

BBIMOJIHATH MPEOOpPa3OBaHUS TPUTOHOMETPUYECKUX BBIPAKEHUH M pelaTh
TPUTOHOMETPUUYECKNE YPABHEHUS;

BBINIOJIHATh  NMPE0Opa3oBaHUsl UENbIX, PpAalUOHAIBHBIX W HUPPALUOHAIBHBIX
BBIPDQKEHUW W PEIIaTh OCHOBHBIE THIIBI LEJBIX, PAMOHAIBHBIX W HPPalMOHAIbHBIX
YPaBHEHUU U HEPABEHCTB;

IPUMEHSATh YPAaBHEHUS M HEPABEHCTBA VISl PELICHUS MATEMaTUYECKUX 3a1ad U
3aJ1a4 U3 pa3IMYHbIX 00JacTel HayKu U pealbHOM KU3HH,

MOJIEJIMPOBAaTh pealbHbIe CUTYallUH Ha S3bIKE alreOpbl, COCTABISTH BbIPAKEHMUS,
YPaBHEHMs, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, HCCIENOBATh IOCTPOCHHBIE MOEIH
C MCTOJIb30BAHUEM ammnapara anreOpsl.
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DYyHKUMM U TPpaPUKH:

OTEpUPOBATh MOHATHAMH: (YHKUHUSA, CIOCOOBI 3amdaHus (QYHKIUH, 00JacTb
OTIpe/IeTICHUS] U MHOKECTBO 3HaYCHUHN (QyHKIUH, TpaduK QyHKIINH, B3AUMHO OOpaTHBIC
byHKINN;

ONIEpPUPOBATH TMOHATUSAMHU: YETHOCTh M HEUYETHOCTh (YHKIMHU, HYIH (YHKIIHH,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

UCIIONIb30BaTh rpaduku HyHKIIHIA AJIs pEIIeHUs] YpaBHEHU;

CTPOUTHh W YWUTaTh TpauKH JWHEHHON QYHKUIWH, KBaJpaTHUHOW (QYHKIUH,
CTETIEHHON (PYHKIIMU C LIEIBIM MOKa3aTeseM;

UCIIONB30BaTh rpaduku GyHKIMHA I MCCIeI0BaHUS MPOIECCOB U 3aBUCUMOCTEH
IpU PEUICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB U PEabHOW KHU3HH, BBIPAKATh
(dopMynaMu 3aBUCUMOCTH MEKAY BETHUYNHAMH.

Havasa MaTeMaTH4eCKOIro aHAJIN3a:

ONEpUpOBaTh  IOHATUSIMH: NOCNIEA0BATEIbHOCTh,  apupMeTHdeckass U
r€OMETPUYECKAs POTPECCUU;

ONepUpOBaTh MOHATUSAMU: OECKOHEUHO yOBIBAIOIIAs TEOMETPUUECKAs POTPeECcCusl,
CyMMa OECKOHEYHO yOBbIBaIOIIEH reOMETPUUECKON MTPOrpeCcCuu;

3a/1aBaTh MOCJEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

HCIIOJIb30BaTh CBOWCTBA MOCIJIEIOBATEIBHOCTEM M MPOrPECCHIl A pEelIeHUs
peanbHBIX 3a/1a4 NPUKIAAHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
ONEPUPOBATH MOHATUSIMHU: MHOKECTBO, ONEPAIMN HAJI MHOXKECTBAMU;
HCMOJIb30BaTh T€OPETUKO-MHOKECTBEHHBIN almapar IJisg ONHUCAHUS PEATbHBIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB;
OIIEpUPOBATH MOHITUAMU: ONPEACICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO.

K koHiry oOyuenus B 11 kiacce oOy4aroniuiicst MOJIy4YHT CIAETYIONINE MPEIMETHBIE
pPE3yNbTATHI:

YucJia ¥ BbIYHCTICHUA:

ONEPUPOBATH MOHSATUSIMU: HATYPAIBHOE, LEJIOE YHUCIIO, UCHOJIb30BATh MPU3HAKU
JIEIMMOCTH UEJbIX YHUCEN, PA3JI0KEHUE YUCIIA HA MPOCTHIE MHOXKHUTEIN JJIs1 PEUICHUS
3ajau;

ONEPUPOBATH MOHATUEM: CTENEHD C PALIMOHATBLHBIM ITOKA3aTEJIEM;

OTIEpUPOBATh TOHATHUSMHU: JIOTapu(dM 4YWCIa, JACCITHUYHBIE W HaTypalbHBIC
JorapuMsl.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSITh CBOMCTBA CTEMEHMU IJIsi MPeoOpa3oBaHMs BhIpaKEHUW, ONEPUPOBATH
MOHATUSAMU: IIOKA3aTEJIbHOEC YPAaBHEHHWE W HEPABEHCTBO, pPEIIaTh OCHOBHBIE THIIBI
MOKa3aTEeIbHbIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATH MPE0OPa30BaHMSI BRIPAKEHUH, COIEPKAIINX JIOTapu(PMBbI, OIEPHUPOBATH
MOHATUSIMU: JIOTApU(MHUUECKOE YpaBHEHHWE U HEPABEHCTBO, PEIIaTh OCHOBHBLIE THIIBI
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Jorapu(pMUUYECKUX YPAaBHEHUIN U HEPABEHCTB;

HaXOJIUTh PELICHUS MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATh MOHSATHUSIMU: CHCTEMA JIMHEHMHBIX YPAaBHEHHU U €€ pelIeHue,
UCIIOJIb30BaTh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PEIICHUS TPAKTUYECKUX 33/1a4;

HaXOJWTh PEIICHUS MPOCTEHIINX CHCTEM U COBOKYIIHOCTEW palMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB;

MOJIETUPOBATh PEAJIbHbIE CUTYallMd Ha SI3bIKE alreOpbl, COCTABIISITH BBIPAKECHUS,
YPaBHEHHUSI, HEPABEHCTBA M CHUCTEMBI 0 YCIIOBUIO 33/1a4M, UCCIIENOBATh MOCTPOCHHBIE
MOJIEJIN C UCIIOJIb30BAHUEM aIllapaTa ajreopsbl.

DOyHKUMU U TPAPUKHU:

ONEepUPOBATh MOHATUAMMU: NTepUoanYecKast (PYHKIMS, TPOMEKYTKH MOHOTOHHOCTH
(GyHKUHMH, TOYKH OHKCTpeMyma (YHKIMH, HauOOJIbIIee KM HAWMEHbIIEE 3HAYCHUS
(YyHKIMHA Ha TPOMEXYTKE, MCIOJIb30BaTh UX JJIsI UCCIENOBAHUS (PYHKIMH, 3aJaHHOU
rpapuKoMm;

ONepUpoBaTh  MOHATUAMH: TpauKH  TOKA3aTebHOM, JorapupMUYecKou
U TPUTOHOMETPUYECKHUX (DYHKIMM, M300pakaTb MX Ha KOOPJAMHATHOM IIOCKOCTH M
UCITIOJIB30BATh ISl pELICHUS] YPABHEHUN U HEPABEHCTB;

n300pakaTb Ha KOOPJAMHATHOM IUIOCKOCTH TpaduKU JIMHEHHBIX YpaBHEHUU
Y UCIOJIB30BaTh UX JUISl pELIEHUSI CUCTEMBI JINHEUHBIX YPaBHEHUN;

HCTIONB30BaTh Tpaduku GYHKIMN JJIs1 KCCIIEI0BaHUs MPOIECCOB U 3aBUCUMOCTEMN
U3 APYTUX YYEOHBIX JUCIUILINH.

Hauvajia maTeMaTH4eCKOro aHaJIM3a:

ONEepUpPOBATh MOHATUSMU: HENpEpbIBHAS (QYHKLMS, NPOU3BOAHas (yHKLUH,
UCIIOJIb30BaTh T€OMETPUUYECKUN W (PU3MYECKHM CMBICI MPOU3BOJHON [JIsl PEIICHUS
3az1ady;

HaxOJIUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKLUMMA, BBIYUCIATH MPOU3BOJHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (DYHKITUH;

MCIIOJIb30BaTh MPOM3BOAHYIO MJIsi HMCCIEAOBaHHMS (YHKUMM HAa MOHOTOHHOCTb
U DKCTPEMYMBbI, TPUMEHSTh PE3YJIbTAThl HCCIIEIOBAHUS K IOCTPOCHUIO IPaUKOB;

WCIIOJB30BaTh  IPOU3BOJHYIO  JUIS  HAXOXKACHUS  HAWIYYLIErO  PEIICHUs
B [IPUKJIA/IHBIX, B TOM YHUCJIE COLMAIIbHO-DKOHOMUYECKUX, 3aa4ax;

ONepUpOBaTh NOHIATUSIMU: IEPBOOOpa3HAs U HHTETPpal, TOHUMATh T€OMETPUYECKUI
U (PU3UYECKUN CMBICI MHTErpasia;

HaXOJUTh MEpPBOOOpA3HbIE DIIEMEHTAPHBIX (YHKUUWA, BBIUUCIATH HHTErpal
o ¢popmyne Herorona—JleliOnuna;

pemars MpUKIAAHBIE 3a4a4d, B TOM YMCIE COLMAIBHO-DKOHOMHUYECKOIO H
(bu3nYecKoro xapakrepa, CpeICTBaMU MaTeMaTUYECKOrO aHaJU3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  |[KonudecTBo OcHoOBHOE coepKaHne OCHOBHBIE BUJIbI JEATEIBHOCTH
(Temnl) Kypca 4acoB 00yJaronuxcst
MHoecTBa pallMOHATBHBIX 14 MHO0X€eCTBO, ONIEPALNH Hcnoab30BaTh TEOPETUKO-

)41 I[GﬁCTBHTGJIBHLIX YHUCCII.
PaI_[HOHEUIBHBIe YPaBHCHUA U
HCPaBCHCTBA

HaJI MHOKECTBaMH. J{narpammebl
Ditnepa—BenHa.

Panronansubie yncia. OObIKHOBEHHBIE
U JICCSITUYHbBIC APOOU, TIPOLICHTHI,
OECKOHEYHBIE TIEPUOUIECKUE APOOH.
Apudmernueckue onepanuu

C palMOHaJIbHBIMU YUCJIAMU,
npeoOpa3zoBaHus YHCIOBIX
BbIpakeHuid. [Ipumenenue npobeit u
IIPOLICHTOB JIJIsI PELICHUS PUKJIIAIHBIX
3a71a4 U3 Pa3IMYHbIX OTpaciiel 3HAaHUN
Y PEATIbHOM KU3HU.

JlecTBUTENBHBIC YHCIA.
PanmonanbHbie 1 MppallMOHAJIbHbBIE
gucia. ApudMeTndecKkue onepanuu

C JEUCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnn>xkEHHBIE BHIYMCIICHUS, TpaBUIa
OKPYIJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYMCIEHUMN.

MHOKECTBEHHBIU anmnapar

JIJIs1 OMMCAHUA X0/1a PEIICHUS
MaTeMaTUYECKUX 3aja4, a TAKKE
peanbHBIX MPOLECCOB U SIBJICHUI,

MIPU PELICHUU 33/1a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

OnepupoBarh NOHATUSAIMU:
palMoOHAIBHOE YNCIIO0, IEUCTBUTEIBHOE
9HUCJI0, OOBIKHOBEHHAS JPOOB,
JeCATUYHAs APOOb, MPOIICHTHI.
BoinosHsatTs apudmMeTndeckue
oTiepaIiy C pallMOHAIbHBIMU U
JeWCTBUTEILHBIMU YUCIIAMU;
npUOIMKEHHBIC BHIYUCIICHHS,
UCIIOJIb3Ysl MPABUJIA OKPYTJICHUS.
Jenars NPUKUAKY M OLIEHKY
pe3yabTara BbIUYMUCICHUN.
OnepupoBatb NOHATUSIMM:
TOXIECTBO, YpaBHEHNE, HEPABEHCTBO;
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ToxnecTBa U TOXIECTBEHHbIC
npeoOpa3oBaHus. Y paBHEHHUE, KOPEHb
ypaBHenusi. HepaBeHcTBO, pelieHue
HepaBeHCTBAa. MeTo1 MHTEepBaJIOB.
Pemenue nensix u 1poOHO-
palMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

LIEJI0€ U PALlMOHAJIbBHOE YPAaBHEHUE,
HEPABEHCTBO.

BoInoJHATH Mpeodpa3oBaHus 1IEIbIX
Y PallMOHAJIbHBIX BBIPAKCHUM.
PemiaTb OCHOBHBIE THIIBI LIEJIBIX
MppalrOHATbHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHATH paluOHaIbHBIC
YPaBHEHHUS U HEPABEHCTBA

JUIS PELICHUsT MaTEMAaTUYECKUX 3a/1a4
W 33J1a4 U3 pa3InYHBIX 00JacTel HAyKH
Y PEAIbHOM KU3HU

®yukiuu u rpaduxu. CteneHpb
C IIEJIBIM TTOKa3aTesieM

OyHKIMSA, CIOCOOBI 3a1aHus (QYHKITUH.
B3aumuo obpatusie ¢pynkiuu. ['padux
byHKIIUU.

OO6nacTh omnpeaenaeHrus U MHOXKECTBO
3HaueHui pynkuuu. Hynu pyHkuumu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA.
UéTHble 1 HEYETHBIC (DYHKITUH.
CreneHsp ¢ HeJIBIM ITI0Ka3aTeIeM.
CranpaptHas popma 3anucu
JNEUCTBUTEIBHOIO YHCIIA.
Ucnonw3oBanue noaxosiei (opMbl
3aMuCH JeHCTBUTEIBHBIX YUCET

JUTSL pEIICHUS MPAKTUYECKUX 3a]1a4

U TIPEJICTABIICHUS JAHHBIX.

OnepupoBaTb NOHATHAMM: QYHKIINS,
crocoO0bI 3a1aHus PYHKITUH, B3AUMHO
oOpaTHbIe (PYHKITUHU, 001aCTh
OTIpe/IeNICHUs] © MHOXKECTBO 3HAUEHU
byHkunu, rpa@uk GyHKIMH; YETHOCTh
¥ HEUETHOCTh (DYHKIINU, HYIIH
GYHKIIUH, TIPOMEKYTKH
3HAKOIOCTOSHCTBA.

BoinosHATH peodpa3oBanus
CTETICHEH C IIeJIBIM MTOKa3aTeleM.
Hcnonk3oBath cTaHaapTHYIO GopMy
3aMyCy AEUCTBUTEIBHOIO YHCIIA.
®opMyIUpPOBaATH

1 WLIIOCTPUPOBATH rpauuecku
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CrenenHast GyHKITUS C HATYPaTbHBIM
U OeJpIM nmokasareiieM. E€ cBolicTBa n

rpaduk

CBOMCTBA CTEMIEHHON (PYHKITHH.
Bripaxars opMy1amMu 3aBUCUMOCTH
MEK]ly BETMYMHAMU.

HUcnoab3oBath HUPpPOBBIE pecypchbl
JUISL IOCTPOEHUSI TpapUKOB PyHKIIUU

Y U3YYECHUS UX CBOWCTB

ApudmeTnueckuil KopeHb
N—OM CTEIICHHU.
HNppannonanbHble YpaBHEHUS
Y HEPABCHCTBA

18

Apudmerruecknii KOpeHb
HATypaJbHOM CTENEHU. [lerncTBUs

¢ apuMETHIECKUMH KOPHAMHU N—OM
CTETICHHU.

Pemienre nppaniMoHaAIbHBIX YPaBHEHUI
Y HEPABEHCTB.

CpoiicTBa 1 rpaduK KOpHs N-0if
CTEIICHU

D®opMyIHPOBATD, 3ANIMCHIBATH

B CUMBOJIMYeCKO# opme

Y WJIKCTPUPOBATH IIPUMEPaAMHU
CBOMCTBA KOPHS N-OM CTEIICHH.
BoIinosHsaTh npeoOpazoBaHus
VMppalMOHATBHBIX BBIPAXKEHUN.
PemiaTb OCHOBHBIE THUITBI
HMppalMOHAIBHBIX YPaBHEHUM

Y HEPABEHCTB.

IIpuMeHATH 17151 pelieHus
Pa3JIMYHBIX 33124 UPPALMOHATIbHbIE
YPaBHEHHUS U HEPABEHCTBA.
CTpoutsb, ynTaTh rpaduk KOpHs N-oif
CTEIICHMU.

HUcnoab3oBath nndpoBbie pecypchbl
JUTsl TOCTpOeHMsI TpadMKOB (PYHKITUI
Y U3YYEHHUS UX CBOWCTB
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®dopMyIibl TPUTOHOMETPUH.

22

CI/IHYC, KOCHHYC U TAaHI'CHC YHUCJIOBOI'O

OnepupoBaTh NOHSTUSIMH: CUHYC,

Tpuronomerpudeckue apryMeHTa. ApKCUHYC, apKKOCUHYC KOCUHYC Y TAHT€HC MTPOU3BOJIBHOTO

YPaBHEHUS Y apKTaHI€HC YUCJIOBOTO apryMEHTA. yria.
TpuronoMmerpuueckasi OKpyKHOCTb, HUcnoab3oBaTh 3anuch
ONPENEIICHUE TPUTOHOMETPUYECKHUX MIPOU3BOJILHOTO yTJIa uepe3 oOpaTHbIE
(GYHKIMNA YUCIOBOTO apryMEHTAa. TPUTOHOMETPHUUECKUE (PYHKIIUU.
OCHOBHBIE TPUTOHOMETPUUYECKHUE BoinosHATH npeodpa3oBanus
dbopmynsl. [IpeoOpazoBanue TPUTOHOMETPUYECKUX BHIPAKECHUMU.
TPUTOHOMETPUYECKUX BBIPAKCHUH. PemiaTbs OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyeCcKux TPUTOHOMETPUYECKUX YPABHCHUN
YpaBHEHUM

[locnenoBarenbHOCTH 3) [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBaTrh NOHATUSIMU:

Y IPOrPECCUH

3a/1aHUs IOCIIE0BATENbHOCTEM.
MOHOTOHHBIE NOCIEA0BATEILHOCTH.
Apubdmernueckasi 1 reoMeTpuIecKas
nporpeccuu. beckoneuHo yobIBaronas
r€OMETPUYECKAsI IPOTPECCUSL.
CyMMa 0eCKOHEUHO yOBIBaIOLIEH
F€OMETPUYECKON MPOTrPECCUM.
®opmyJia CI0KHBIX MPOIEHTOB.
Hcnionp3oBaHue Nporpeccuu

JUTSL peLIEHUs peasIbHbIX 3aa4
MPUKJIATHOTO XapakTepa

MOCJIEA0BATEIbHOCTD,
apu(pmMeTuyecKas u reoMmeTpruiecKas
Mporpeccur; 0ECKOHEYHO YObIBArOIIas
reoMeTpruYecKas Mporpeccusi, Cymma
OECKOHEUHO yOBIBaIOIIEH
r€OMETPUUECKOU MPOTrPECCHH.
3amaBaTth 110CIE0BATEILHOCTH
Pa3JIMYHBIMU CTIOCOOAMHU.
HpumensaTs popmyJry CJI0KHBIX
NPOLEHTOB /JIl PelleHus 3a71a4

U3 peajbHOU NPAKTUKA

(C MUCTIONB30BAHUEM KAIBKYJISATOPA).
HUcnoab30BaTh cBOMCTBA
IIOCJIEA0BATEIBLHOCTEN U IIPOTPECCUI
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JUTSL PEIIIeHUs peabHBIX 3a/1ad
MIPHUKJIATHOTO XapaKTepa

[ToBTOpEHME, 00001IEHNE, 3 OcCHOBHBIE IOHATHUS Kypca anreopsl IIpuMeHsATh OCHOBHBIE IOHSTHS Kypca
cUCTEeMaTu3alus 3HaHu! Y HadaJI MATEMaTU4ECKOr0 aHaJIn3a aJireOphl ¥ Ha4aJl MaTEMATUYECKOTO
10 xnacca, o600meHNE aHaIM3a JJIs PEIICHUS 3a1a9
Y CHCTEMAaTU3alMs 3HAHUI U3 PEATBHOU KU3HU U JPYTUX
IIKOJIBHBIX JTUCIHILINH
OBILEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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11 KUIIACC

Haunmenosanue pazgena  |KosmmuecTBo OCHOBHOE co/iepKaHue OcHOBHBIE BU/IBI J€ATEIbHOCTH
(TembI) Kypca 4acoB 00yJaroImMxcs
CrerneHb ¢ pallMOHAIbHBIM 12 CreneHb ¢ palMOHAIILHBIM ®opmMyIHpPOBaTh, 3aNINCHIBATH

IIOKAa3aTENEM.
[Toka3zaTenbHass GyHKIUS.
[Toka3aTesbHbIC ypaBHEHUS
Y HEPaBEHCTBA

nokazareneM. CBONCTBA CTETICHHU.
[IpeobpazoBaHue BhIpAKECHUH,

CoJlep KalluX palliOHATBHBIC CTETICHH.
[Toka3zaTenbHbIC ypaBHEHUS

1 HEPABEHCTBA.

[TokazaTenbHas PyHKIUS, €€ CBOWCTBA
U rpadux

B CMMBOJINYeCcKoi ¢popme

Y WIJIIOCTPUPOBATh PUMEPaMH
CBOWCTBA CTEIICHH.

IIpuMeHATH CBOIICTBA CTENICHU

JUTs1 IpeoOpa3oBaHUsI BBIPAKCHHM.
®opMyJIHPOBATH

1 WIJIIOCTPUPOBATH IParuuecK
CBOMCTBA MOKA3aTeIbHON (PYyHKIIUU.
PemiaTbs OCHOBHBIE THUIIBI
ITOKA3aTEJIbHBIX YPAaBHEHUIN

Y HEPABEHCTB.

Hcnoab3oBath HU(pPPOBHIE pecypchl
JUTsl TOCTpOeHUsI TpadMKOB (PYHKITUI
Y U3YUYEHHS UX CBOMCTB

Jlorapudmuueckast GyHKITUS.
Jlorapudmuueckre ypaBHeHUS
Y HEpaBEHCTBA

12

Jlorapudwm uncna. Jlecaruunbie
U HAaTypaJIbHBIC JIOTApU(PMBI.
[IpeoOpazoBaHKe BEIpAKCHUM,
COJIepIKaIlUX Jorapudmbl.
JlorapudmMuueckne ypaBHEHUS
Y HEPABEHCTRBA.

®opMyJIMPOBaTh, 3aAIIUCHIBATH

B CUMBOJIMYeCKO# opme

U WIKCTPUPOBATH IPUMeEPaAMHU
CBOMCTBa Jiorapudma.

BoinosHsaTh npeodpazoBaHus
BBIPAKEHUI, COlepKaIUX JIOTapu(MBI.
®opMyIUPOBaATH
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Jlorapudmuueckast GpyHkius, e
CBOWCTBA U TpaduK

U WITIOCTPUPOBATh rpaduyecku
CBOIcTBa TorapupMudeckoi GyHKIUN.
PemiaTb OCHOBHBIE THUIIBI
JorapupMHUUECKUX ypaBHEHUIN

Y HEPABEHCTB.

HUcnoab3oBath HUPpPOBBIE pecypchbl
JUISl TIOCTPOEHHUSI rpaMKOB PYHKIUI

Y U3YYECHUS UX CBOWCTB.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS
MaTEeMaTUKU

Tpuronomerpuueckue
(GyHKUMU U UX rpaduKH.
Tpuronomerpuueckue
HEPABEHCTBA

Tpuronomerpuueckue GyHKIINH, UX
CBOMCTBA U TpauKy.

[Tpumepsl TPUTOHOMETPUIECKUX
HEPaBEHCTB

OnepupoBarthb

NOHSITHEM NIepuoAryYecKas QyHKIUS.
Crpourb, aHAJIM3UPOBATH,
cpaBHMBATH rpaduxu
TPUTOHOMETPUYECKUX (PYHKITUI.
DopMyJIHPOBATH

U WJLJIIOCTPUPOBATH rpaduiecKu
CBOMCTBa TPUTOHOMETPUUYECKHUX
GyHKLIMA.

Pemats npocrenme
TPUTOHOMETPUYECKUE HEPABEHCTBA.
HUcnoab3oBath rpapuku 1is
pELIeHUs] TPUTOHOMETPUUYECKUX
HEPaBEHCTB.
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HUcnoab3oBatsh HUPpPOBbIE pecypchbl
JUISL IOCTPOCHUS TpapuKOB PyHKIIMIH
Y U3YYECHHS UX CBOMCTB

[IpousBonnas. [Ipumenenue
MIPOU3BOJHOU

24

HenpepriBabie GpyHkimn. Meron

HHTCPBAJIOB VI PCHICHUA HCPABCHCTB.

[IpousBoaHast GyHKIHUU.
['eomerpuyeckuii u puU3NUECKU
CMBICJI IPOU3BOJIHOM.

[Ipon3BOAHBIE PTIEMEHTAPHBIX
dbynkuuii. [IponsBoaHas CcyMMsl,
MIPOU3BEICHUS, YaCTHOTO (DYHKIIUH.
[IpuMeHeHne Mpon3BOAHOM

K UCCJICIOBAHUIO (DYHKITUI

Ha MOHOTOHHOCTH M DKCTPEMYMBI.
Haxoxnenne HanOOoJIbIIETO

Y HaWMEHBIIIEro 3HaYeHUsST (PYHKIUU
Ha OTpE3Ke.

IIprumeHenune mponu3BOHOM

JUUISl HAXOKJICHUSI HAWITYYIIIETO
pelieHus B MPUKIagHbIX 3a/1auax,
JUTSL OIIpEeIeNIEHUsI CKOPOCTH Mpolecca,
3aJ1aHHOTO (HOPMYJIION MU TpadhUuKOM

OnepupoBaThb NOHATHAMM:
HenpepbIBHAS QYHKIUS; IPOU3BOIHAS
byHKINH.

Hcnmonb30BaTh reOMETpUYECKUN

1 (PU3HYECKHUI CMBICT POU3BOIHOM
JUTSL peLeHus 3a/1ay.

HaxoauThs npon3BoaHbIE
AJIIEMEHTAPHBIX (PYHKLIHIA, BBIYMCIATD
IIPOU3BOIHBIE CYMMBI, TPOU3BEACHUS,
Y4acTHOTO (PYHKITUH.

HUcnonb30BaTh NPOU3BOAHYIO

JUTSL KicClieIOBaHus (DYHKIIMU

Ha MOHOTOHHOCTb U DKCTPEMYMBI,
NPUMEHSATH Pe3yJIbTAThI
HCCJIeIOBAHMS K TTIOCTPOEHUIO
rpadukoB. [IpuMeHSITH TPOU3BOAHYIO
JUISL HAXOXKICHUS] HAWITYYILIEro
pElIeHUs B IPUKIAJHbBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHYECKHX, 3a/1a4ax.
3HAKOMUTBCS ¢ HCTOPHEH pPa3BUTHSA
MaTEeMaTUYECKOro aHaIn3a

24



I/IHTCI‘paH H €TI0 IPUMCHCHUA

[TepBooOpa3nas. Tabnuia
epBOOOPA3HBIX.

HNuTerpai, reoMeTpudecKkum

1 GU3UYECKUI CMBICT MHTETpaa.
Boruucnenue unrerpaia no gpopmyie
Hrrorona—Jleiouumna

OnepupoBaTh NOHATHSIMH:
nepBooOpasHas, HHTErpall.

Haxoauth nepBooOpasHbie
AIIEMEHTAPHBIX (DYHKIIHI; BLIYUCIATH
uHTerpan no popmyJie Herorona—
JleitOnuIIA.

3HAKOMUTBCS ¢ UCTOPHEH Pa3BUTUSA
MaTEeMaTHYECKOTO aHan3a

Cucrembl ypaBHEHUI

12

CucTeMBI INHEMHBIX YPaBHEHHM.
Pemenue npuknaaHbeIx 3a1a4y

C IIOMOLIBIO CUCTEMBI JTMHEHHBIX
YPaBHECHUM.

CucreMbl M COBOKYITHOCTH LETBIX,
palMOHAIIBHBIX, UPPALIMOHATIBHBIX,
MOKa3aTeNIbHbIX, JOrapuPMUIECKUX
YPAaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpadukoB GyHKITUI
JUTSL peLICHUS] YPABHEHUM U CUCTEM.
IIpumeHeHne ypaBHEHUM, CUCTEM

Y HEPABEHCTB K PEUICHUIO
MaTeMaTUYECKHX 3a/1a4 U 3a7a4

U3 pa3IUYHbIX 001acTel HayKu

Y peaJbHOU KU3HU

OnepupoBarb NOHATUSIMM. CUCTEMA
JIMHEWHBIX YPABHEHHUN U €€ PEILICHHUE.
HUcnonb30BaTh CUCTEMY JTMHEUHBIX
YPaBHEHUM JJIs1 PELICHUS
IIPAKTUYECKUX 3a]1a4.

Haxoauthb pemeHus TpoCTEUIINX
CUCTEM M COBOKYITHOCTEN
PalMOHAIIBHBIX YPaBHEHUN

Y HEPABEHCTB.

Ucnoan3oBarh rpaguku GyHKIMMA
JUISl pELLICHUs] YPABHEHUM.
MopenaupoBaTh pealibHbIC CUTyalluU
Ha SI3bIKE aJIreOphl, COCTABIATh
BBIPAKEHUSI, yPABHEHUS, HEPABEHCTBA
Y CHCTEMBI 10 YCIIOBHIO 331a4H,
HCC/IeA0BATH OCTPOCHHBIE MOAECIH
C UCIIOJIb30BaHUEM arapara ajnreOpsl
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HaTypaJII)Hble " 1O CJIbIC YHCiia

HaTypaJILHBIC N LOCJIBIC YHCiia
B 3aJa4ax U3 peaHBHOﬁ KHN3HHU.
HpI/IBHaKI/I JACIINMOCTH L CIIBIX YHNCCII

OnepupoBaTh NOHATHIMMN:
HATypaJbHOE YUCIIO, LIETI0€ YUCIIO.
Hcnoab30BaTh NpU3HAKK JETUMOCTH
LEJbIX YHCET, Pa3JIOKEHUE YnCIIa

Ha IIPOCTHIE MHOXKUTEIH ISl PEIICHUS
3aa4y

[ToBTOpEeHue, 06001ICHNE,
cUCTeMaTH3alis 3HaHUI

18

OcHOBHBIE ITOHATHS Kypca ajareopbl
Y HaYaJ MaTEMaTHYECKOro aHaJIn3a,
0000111eHNE U CHCTEMATH3ANs 3SHAHUHU

Pemath npukiaaHbie 3a1a4u

U3 Pa3IMYHbIX 00JIacTeN HAYKH

Y PEAIBHOM KM3HU C TIOMOLIBIO
OCHOBHBIX MOHATUH Kypca anreOpbl
Y HavyaJl MaTeMaTUYECKOro aHaJIn3a.
Bb10upaTh onTUMAabHbBIE CIIOCOOBI
BBIUHCJICHUU.

Hcnoab3oBaTh 1J1s1 pelieHus 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKIIUN

U TpauKoB

OBIIEE KOJIMYECTBO
HACOB IIO ITPOI'PAMME

102
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OEJAEPAJIBHAS PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

INOACHUTEJIBHAA 3AIITMCKA

BaxxnoctbyueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi OOYCJIOBJIEHa MPAKTHUYECKOW 3HAYMMOCTHIO METANpPEAMETHBIX U
PEIMETHBIX PE3yJIbTaTOB OO0Yy4YeHUs TEeOMETPUM B HAMNpPaBICHUU JIMYHOCTHOTO
pa3BuTHs oOywaromuxcsi, (GopmupoBaHUs (PYHKIIMOHAIBPHOW MaTEeMaTHYECKOMN
IPAaMOTHOCTH, M3YyYEHHMs JPYTUX y4eOHbIX TUCHUIUIMH. Pa3zButue y oOyuarommuxcs

MPABWIbHBIX MPEICTABICHUN O CYHNIHOCTH U MPOUCXOXKICHUU T'€OMETPUUYECKUX
a0CTpaklMii, COOTHOIICHHH PpEAJIbHOTO M HJCaJbHOI0, XapaKTepe OTpaKeHUs
MaTeMaTUYECKOW HAyKOW SIBIICHUI M MPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HAyK U POJIM MATEMAaTHUYECKOTO MOJEIMPOBAHUS B HAYYHOM IMMO3HAHUU U
B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS 00YJAIOIINXCSI, a
TaK)K€ KauyeCTB MBIIUICHHSI, HEOOXOAUMBIX JUIsI aJJalTAlliU B COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBnsieTcs OAHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO OOIIETo

oOpa3oBaHUs, TaK KaK OOECHedYMBACT BO3MOXKHOCTh M3Y4YEHHUsS KaK TUCUUILIINH
€CTECTBEHHO-HAYYHOW HAIIPABIICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe wMbllUIeHHE, (QopMuUpyeMoe TNpH H3YYEHUU OOYYAOIIMMUCS
MOHATUMHBIX OCHOB F'€OMETPUU U TOCTPOCHUM LIETOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI€ PEILLIEHNS TEOMETPUUECKUX 3a/1a4, YMEHHUE BbIIBUTATh U OMPOBEPTaTh TUIIOTE3bI
HETMOCPECTBEHHO HCTIOIB3YIOTCS MPHU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO ITUKJIA,
B YACTHOCTH U3 Kypca HU3UKH.

YMeHue OpueHTHPOBATHCS B POCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
0o0NacTsAX JAESATeNIbHOCTUM 4YenoBeka. OpueHTalusi 4YeloBeKa BO BpPEMEHH H
MIPOCTPAHCTBE — HEOOXOIMMOE YCIIOBHE €ro COUAIBLHOTO ObITHS, (POopMa OTpasKeHHUs
OKPYXAIOIIEro MHUPa, YCIOBUE YCIEITHOTO MO3HAHUS U aKTUBHOTO MPeoOpa3oBaHus
nedcTBUTEbHOCTUH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU oO0pazamMu OO0BEAUHSET
pasHble BHUABl y4eOHOM W  TPYJOBOM  JEATEIBHOCTH,  SIBISETCA  OJHHUM
13 Npo(eccuoHaIbHO BAXKHBIX KAUYECTB, MMOATOMY aKTyalibHa 3aJada (OpMHUpPOBaHUS
y 0OydJaronuxcsi TpOCTPAHCTBEHHOTO MBIIIUICHUS] KaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOATOTOBKE K MPAKTUYECKOU
NEATEIIbHOCTH M0 MHOTUM HaIpaBJICHUSIM.

[lens ocBoeHus mporpaMmbl yaeOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE
oOydeHuss — o001ieo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE PAa3BUTHE OOYUYAIOITUXCS
yepe3  oOeclieyeHWe  BO3MOXKHOCTH  MPUOOPETeHHS M HMCHOJb30BAHUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHWUU W JEHUCTBUM, CIIEU(DPUUHBIX TE€OMETPHH,
BO3MOXXHOCTH YCIICIIHOTO MPOAOJDKEHUSI O0pa3oBaHUsl IO CHEIUATbHOCTSM, HE
CBSI3aHHBIM C NMPUKIAJAHBIM UCIOJIH30BAHUEM F€OMETPUHU.

[IpuoputeTHbIMU 3amadyaMu  OCBOCHHsSI y4eOHOro Kypca «l'eomerpum»
Ha 6a3oBoM ypoBHe B 10—11 knaccax siBsitOTCS:
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(opMupOBaHUE MPEICTABICHHUS O FEOMETPUM KaK 4aCTU MUPOBOW KYJIbTYpPbI U
OCO3HaHME €€ B3aMMOCBSA3HU C OKPYKAIOIUM MHPOM;

(opMupOBaHUE TPEACTABICHUS O MHOTOTPaHHMKAX M TeElax BpAaIleHUs Kak
O BaXHEHMIIMX MATEMaTHMYECKUX MOJEIAX, MO3BOJSIOLIMX ONUCHIBATh U H3ydyaTh
pa3HbIE SBJIEHUS OKPY’KAIOIIETO MUPA;

(dopMupoBaHHE yMEHHs paclo3HaBaTh Ha YEPTEKax, MOJCISIX U B PEalbHOM
MHUpPE MHOTOTPAaHHUKH U TeJla BPALLICHUS;

OBJIAJICHUE METOJAMU pEIICHUs 3a/Jad Ha IOCTPOEHHMS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX QUTYD;

(popmupoBanue YMEHMUS OIepupoOBaThH OCHOBHBIMU HOHSTUSIMU
O MHOTOTpaHHMKaX U TeJlaX BPAIICHUs U UX OCHOBHBIMHU CBOWCTBAMU;

OBJIaJICHHE AJITOPUTMAMH PELICHUs OCHOBHBIX THUIOB 3ajad, (hopMHpOBaHHE
YMEHUSL MPOBOJIUTH HECJIOXKHBIE JI0KA3aTEJIbHBIE PACCYKIEHUS B XOJI€ PEIICHUS
CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

pPa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX CIHOCOOHOCTEN 00yyarommuxcs,
IIO3HABATEJIbHOM  AKTHUBHOCTH,  HCCIEAOBATEIbCKUX  YMEHHH, KPUTHUYHOCTH
MBIILJICHUS;

dopmupoBaHre (QPYHKIMOHAIBHOW TIPaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHUHM:
YMEHUE PAaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEajbHBIX JKU3HEHHBIX CUTYallUSX M TPH U3YYEHHH APYTHX
y4eOHBIX  NPEAMETOB, MPOSBJICHUS  3aBUCUMOCTEM U 3aKOHOMEPHOCTEH,
(bopMyIMpOBaTh MX Ha S3bIKE T'€OMETPUM M CO3/1aBaTh I'€OMETPUYECKUE MOJIEIH,
IPUMEHSATh OCBOCHHBIM T€OMETPUYECKMU ammapar [Jjs peleHuss MpPaKTUKO-
OPUEHTUPOBAHHBIX  3a/ay, WHTEPHPETUPOBATH W  OLEHUBATH  IOJIYYEHHBIE
PE3YNbTATHI.

OTnMYUTENHbHON  OCOOEHHOCTHIO MPOTPaMMbl 1O TE€OMETPUU  SBIIAETCS
BKJIIOYEHHE B KypC CTEPEOMETPUM B Hauyaje €ro M3y4yeHus 3a/Jad, pelIaeMbIX
Ha YPOBHE WMHTYUTHUBHOIO MO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHu3oBaHHas
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JOTUMYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIHPYET TMPOTEKAHWE HWHTYUTHBHBIX MPOLECCOB, MOTHUBHUPYET
K JAJIbHEUIIEMY U3YyUYECHUIO MTPEIMETA.

[Ipeanourenue OoTAAETCS HATIAIHO-KOHCTPYKTUBHOMY METOJY OOY4YEHHs, TO
€CTh TEOPETHUYECKUE 3HAHUS HMMEIOT B CBOEW OCHOBE UYBCTBEHHOCTb MPEIMETHO-
[IPAKTUYECKOM  JACATEIbHOCTU.  Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN
y oOydyaromuxcsi B Kypce CTEPEOMETpUM NPOBOAUTCS 3a CYET pelleHus 3ajad
Ha CO3JJaHUME TMPOCTPAHCTBEHHbIX O00pa3oB W 3aJad Ha ONEpPUpPOBAHUE
NpPOCTPAaHCTBEHHbIMU oOpazamu. CozgaHue o0pa3a TOPOBOJUTCS € ONOPOM
Ha HaIJISIIHOCTh, a ONIEPUPOBAaHUE 00PA30M — B YCIIOBUSX OTBICYEHHS OT HATJISITHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIEP KaHUSI.

OCHOBHBIMHU COZIEpKATENbHBIMU JIMHUAMH Yy4yeOHoro kypca «['eomerpus»
B 10-11 «kmaccax sBiustorcsa: «MuororpaHHukn», «lIpsMble W IUIOCKOCTH
B npocTpaHcTBey, «Tena BpamieHus», «BeKTOpsl 1 KOOPAMHATHI B MPOCTPAHCTBEY.
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DopMUPOBAHKE JIOTHUECKUX YMEHUN pacTIpeAeiieTCs He TOJIbKO M0 COAepKaTEIbHBIM
JIMHUSIM, HO U TI0 rojilaM 00y4Y€eHHs Ha YPOBHE CPETHETO O0Iero 00pa3oBaHuUsl.

Conepxanue o00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI TPOrpamMMbl TI0O TE€OMETPHUH, paCHpeeiCHHbIM MO TojaM OOydeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIaJICHUE T€OMETPUUECKUMU MMOHATUSIMHU
Y HaBBIKAMH OCYIIECTBISJIOCH MOCIEN0BATEIBHO U MOCTYMATENBHO, C COOJII0ICHHEM
MPUHIMIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAIKNCH B OOIIYIO CUCTEMY
TEOMETPUUYECKHUX TPEICTABICHNN 00yJarOIINXCS, PACIIUPS U yIiyosss e€, oopa3ys
MPOYHBbIE MHOYKECTBEHHBIE CBS3H.

OO6miee yuCIO0 YacoB, PEKOMEHJOBAHHBIX JUIsI U3Y4YEHUs] y4eOHOro Kypca
«I"'eometpus» — 102 ygaca: B 10 kimacce — 68 yacoB (2 yaca B Heeno), B 11 kiacce —
34 gaca (1 Jac B HEJEIIO).

COAEPKAHUE OBYUYEHMUSA

10 KJIACC

IIpsimble U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TTOHATHS cTepeoMeTpun. Touka, npsMasi, IIOCKOCTb, MTPOCTPAHCTBO.
[TonsiTue 06 aKCMOMaTUYECKOM ITOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHN
U CJICACTBHS U3 HUX.

B3anmHOEe pacnonokeHue MNOpsMbIX B IIPOCTPAHCTBE: IE€peCeKaroluecs,
NapajuieNIbHbIE M CKpEIMBAIOIIKECs NpsAMbIe. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEN
B NPOCTPAHCTBE: MAPAJJIEIBHBIE MPSMBIE B IMPOCTPAHCTBE, MAPAJLIEIBHOCTH TPEX
MPSAMBIX, MapauIeNIbHOCTh MPSIMOW M IUIOCKOCTH. YTIJIbI C COHAIPaBJICHHBIMU
CTOPOHAMHM, YIOJ MEXKIy IMPSMBIMH B MPOCTpPaHCTBE. [lapannenbHOCTh MIIOCKOCTEN:
NapajyieJIbHbIE TUIOCKOCTH, CBOWCTBA IApajUIeNbHBIX IUIOCKOcTer. IIpocrenmme
IPOCTPAHCTBEHHbIE (QUIypbl Ha IUIOCKOCTU: TETpadap, KyO, Mapaienenumnes,
MMOCTPOCHUE CEYCHU.

[lepnieHAUKYISIPHOCTh MPSAMOM M IUIOCKOCTH: IEPIEHAUKYJISIPHBIE IMPSIMbIE
B IIPOCTPAHCTBE, MPSAMBIE NapAJIIEIbHBIE U IEPIIEHAUKYIISPHBIE K INIOCKOCTH, IPU3HAK
MEPIIEHAUKYJISIPHOCTH MPSIMOU U TUIOCKOCTH, TEOPEMA O NPAMOM NEPIECHINKYISAPHOU
IIJIOCKOCTHU. YTJIBI B POCTPAHCTBE: YIOJI MEXAY MPSAMOU U INIOCKOCTBIO, ABYIPAHHBIN
YTOJ1, INHEVHBIN yTroJl ABYTPaHHOrO yriia. [leprnenauKynsp v HakJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOI 0 IUIOCKOCTH, MPOEKIUs (HUTYpHI
Ha TUIOCKOCTh. [lepneHauKyIsipHOCTh IUIOCKOCTEM: MPU3HAK MEPIECHANKYISIPHOCTH
JIBYX IJIOCKOCTEN. Teopema 0 TpEX NMEPIECHAUKYIISIpPax.

MHoOrorpaHHuKH
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIMYKJIBIE U
HEBBINYKJIBIE MHOTOTPAaHHUKH, Pa3BEPTKA MHOrorpanHuka. Ilpusma: N-yronpHas
npu3Ma, TpaHU U OCHOBAHMS TMPHU3MBI, MPsSMas W HAKIOHHAS MPHU3MbI, OOKOBas W
MOJTHAs IOBEPXHOCTH MpU3MBbL. [lapannenenunesn, npsaMOyroJibHBIN Napasjieaenune;y
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u ero cpoiictBa. [lupamuna: n-yronapHas nupamuaa, rpaHd 1 OCHOBAHHUE MUPAMUJIBL,
OOKOBasi M MOJIHAsA MMOBEPXHOCTh MHUPAMHU[bI, MPABUIIbHAS U yCE€UEHHAs NMUpamMujaa.
OneMeHThl MNpuU3Mbl M nHUpaMubl. [IpaBuUibHBIE MHOTOIPAHHHMKHU: TOHSITHE
MPAaBWJIBHOTO MHOTOIPaHHWKA, NpaBWJIbHAs IpHU3Ma W MpaBWIbHAsA MHUPAMHJA,
npaBuiIbHAs TPEYToJbHas MUpaMUJia ¥ MpaBUIIBHBIN TeTpa’ip, ky0. IlpencraBnenue
O MPAaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3JIP, AOAECKA’Ap U UKocadap. CeueHus Mpru3Mbl
Y TUPAMUJIBL.

CummMeTpus B TNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOMH,
IJIOCKOCTU. DJIEMEHThl CHMMETPUU B MUPAMHUJIAX, MApaJIIENCIUIEAAX, TPAaBUIbHBIX
MHOT'OTPAaHHHKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, Auaronanu, yrisl. [Inomans
OOKOBOIl TMOBEPXHOCTH W TMOJHONW TIOBEPXHOCTH MPSAMOM MPU3MBI, IUIOUIA/b
OCHOBaHM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsMOM mpu3Mebl. [Lnomaas 00koBoM
IIOBEPXHOCTH M IIOBEPXHOCTU IPABWIBHOM MNHUpPaMHUIBI, Teopema O IUIOLAAU
yceu€HHOU nupamusl. [lonstue 00 00béMe. OOBEM TUpamMuabl, IPU3MBI.

[logoOHpie Tenma B mpocTpaHcTBE. COOTHOHIEHUS MEXAY IUIOIAASIMU
NOBEPXHOCTEH, 00bEMAMHU MTOOOHBIX TEJN.

11 KJIACC

Tena Bpamenust

Hunuuapuyeckas MOBEPXHOCTh, 00pa3yoIINe MUIMHAPUIECKON MOBEPXHOCTH,
OCh IWIMHAPUYECKON nmoBepXHOCTU. [{umuHIp: oCHOBaHUS U OOKOBasi MMOBEPXHOCTD,
oOpazymoriasi ¥ 0Ch, IJI0IIaAb OOKOBOM U TTOJIHOW MOBEPXHOCTH.

Konnueckast moBepXHOCTh, OOpa3yroIIMe KOHMYECKOW TOBEPXHOCTH, OCh WU
BEpIIMHA KOHMYECKOW oBepXHOCTH. KOoHyC: OCHOBaHME U BepilivHa, oOpa3yromias u
OCh, IUIOIIAAb OOKOBOM M IMOJHOM IMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue u
BBICOTA, OCHOBAHUSI U1 OOKOBAsi IOBEPXHOCTb.

Cdepa m map: ueHTp, paauyc, AUAMETpP, IUIOLIAAb TOBEPXHOCTH CQEPBHI.
B3auMHoe pacnonoxenue chepsl UM IIIOCKOCTH, KacaTelbHas IMJIOCKOCTh K cdepe,
I0MaabL Chephl.

N3o0pakeHue Teln BpalleHus Ha IMII0CKOCTU. Pa3BépTka MIMHAPA U KOHYCA.

KoMOnHanuu Ten BpalieHus 1 MHOTOTPAHHHUKOB. MHOTOTpaHHHK, OTTMCAHHBIN
okoJ10 cepsl, chepa, BUCaHHAS] B MHOTOTPAHHUK, UJIH TEJIO BPaIllCHHUS.

ITonsarue 06 06BEMe. OcHOBHBIC CBOMCTBa 00BEMOB Ten. Teopema 06 00bEME
MPSMOYTOJILHOTO TIapaJijiesienunena u cieAcTBus u3 He€. O0bEM MUIMHIpa, KOHYca.
OO0bBEM mapa u TiIonanb cepel.

[Tonobnsie Tena B mpocTtpaHcTBe. (COOTHOIICHUS MEXAYy IUIOMIAAsIMU
MOBEPXHOCTEHN, 00BbEMaMU MOAOOHBIX TEN.

Ceuenust mwiMHApa (MapajiieIbHO U MEPIEHAUKYISIPHO OCH), CEYEHUs] KOHyca
(mapamienbHOe OCHOBAHUIO U TIPOXOIAIIEE Yepe3 BEPIIUHY ), CEUCHUS I1apa.
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BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha IUIOCKOCTH M B NMpocTpaHcTBe. CII0)KEHUE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnokeHue BeKTopa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio nmapamienenunena. Pemenue 3agad, CBA3aHHBIX ¢ IPUMEHEHHEM
IIPaBWI IEUCTBUN C BeKTopaMu. lIpsiMoyronbHas cucremMa KOOpAMHaT B IPOCTPAHCTBE.
Koopaunatsl BexTopa. [Ipocreiimme 3axaun B KOOpAUHATAX. YTOJI MEXKYy BEKTOPAMH.
CkaJsipHOE TPOM3BEICHUE BEKTOPOB. BhIUMCIEHHE YIIOB MEXAY NPSIMBIMA U
IUIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/ IIPH PELLIEHUN T'€OMETPUYECKUX 3a]1a4.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJjacce oOydJaromuiics TMOMYYUT CIICTYIOITHE
MPEAMETHBIE PE3YJIbTATHI:

ONEPUPOBATH MOHATUSMU: TOUKA, PSAMasi, IIIOCKOCTB;

MIPUMEHSTh AKCUOMBI CTEPEOMETPUU U CJEACTBUS M3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/aY;

ONEPUPOBATh MOHATUAMHU: NMAPAUICIBHOCTh U MEPIEHANKYISIPHOCTh MPSAMBIX H
IUIOCKOCTEH;

KJIaCCU(PUIIMPOBATh B3aMMHOE PACHOJIOKEHHE TMPSAMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTEepUPOBAThH MOHATUSIMU: JBYTPAHHBIA YTOJl, TPaHU JIBYTPAHHOTO YTJia, pedpo
JIBYTPaHHOTO YTJa, IMHEWHBIN YroJI ABYTPAHHOTO YIJa, FpajayCHas Mepa IBYIrPaHHOTO
yria;

ONEpUpPOBaTh MOHATHUSIMHU: MHOTOTPAHHHMK, BBINYKJIBIA W  HEBBITYKIIbIA
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOTPaHHUKA, MPABUILHBIA MHOTOTPAaHHUK;

pacno3HaBaThb OCHOBHbIE BHUAbl MHOTOTPAHHUKOB (TUpamMuaa, MpHU3Ma,
MPSIMOYTOJIbHBIN Mapasiesienumnes, Kyo);

KJIACCU(PUIIMPOBATH MHOTOIPAHHUKH, BBIOWpasi OCHOBAHUS JUIsl KIacCU(UKALIMU
(BBIMYKJIbIC ¥ HEBBIMTYKJIbIE MHOTOIPAaHHUKH, TPABUJIbHBIE MHOTOTPAHHUKH, MIPSIMbIC U
HAKJIOHHBIE TPU3MBbI, TapAJIJICJICHUIIEIb]);

OMEepUpPOBATh MOHATHIMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB;

OOBSACHATH MPUHLUIIBI TOCTPOCHUS CEUEHUM, UCTIOJIb3YsI METO/I CJIEJIOB;

CTPOUTH CEUYECHUS! MHOTOTPAHHUKOB METOJOM CII€JIOB, BBIMOJHSTH (BHIHOCHBIE)
MJIOCKUE YEPTEeKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUI CBEPXY, COOKY,
CHU3Y;

pemaTh 3aJaul Ha HAXOXKJIEHHE TNeOMETPUUYECKHX BEJIMYUH MO 00pasnam Wiu
aIrOpuTMaM, MPHUMEHSS UW3BECTHBIE AHAIIMUTHUYECKUE METOAbl IPU PEIICHHUH
CTaHJAPTHBIX MAaTEMaTUYECKHUX 3aJad Ha BBIYMCIICHHE PACCTOSIHUM MEXIy IBYyMS
TOYKaMH, OT TOUKH JI0 IPSIMOM, OT TOUKH JI0 IJIOCKOCTH, MEXKITY CKPEIIUBAIOIUMUCS
PSIMBIMU;

pemaTh 3aJa4i Ha HaXOXKJIEHWE T€OMETPUUYECKUX BEITUYHMH MO 0o0pasmam wiu
aIrOpUTMaM, MPUMEHSISI W3BECTHBIE AHAIUTUYECKHE METOJIbl MPHU PELICHUU
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CTAaHJAPTHBIX  MaT€MaTHYECKMX  3aJad Ha  BBIUMCICHHE  YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS NPIMBIMH, MEXKAY IPSIMOM U TNIOCKOCTBIO, MEK]TY IJIOCKOCTSIMH,
JBYTPAaHHBIX YIJIOB;

BBIUUCIATh OOBEMBI M IJIOLIAAM TMOBEPXHOCTEM MHOIOIPAHHUKOB (IIpU3Ma,
NUpaMUJa) ¢ MPUMEHEHHEM (POPMYJI, BBIUUCIATh COOTHOIICHUS MEXAY IUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMH MOOOHBIX MHOTOIPAaHHUKOB;

ONEepUpPOBATh MOHATUSAMU: CHMMETPHUS B IPOCTPAHCTBE, LUEHTP, OCh U IJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (DUTYPBI;

U3BJIEKaTh, IMpPeoOpa3oBbIBaTb U HUHTEPIPETHPOBATH  HHPOpPMAIUIO
O IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UIYypax, NMPEACTABICHHYIO Ha YepTekax U
PUCYHKaX;

OPUMEHATh TeoMeTpudecKkue (PaxkThl JJI PEUICHUs CTEPEOMETPUUYECKUX 3ajad,
MPEANOJIaraloiuX HECKOJIBKO IIaroB PEHIeHUs], €CIU YCIOBHUS MPUMEHEHHUS 3aJaHbI
B SIBHOU (popme;

MPUMEHATHh  MPOCTEHMIIME  MPOrPpaMMHBIE  CpEICTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

IPUBOJUTH NIPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacro3HaBaTh NPOSBICHNE 3aKOHOB T€OMETPHUH B HCKYCCTBE;

MIPUMEHATh TOJyYECHHbIE 3HAHUS Ha MPAKTUKE: aHaJU3UpPOBATh peajbHbIC
CUTyallUM W TNPUMEHITh HW3YYCHHbIE TMOHATHS B NPOLECCE IOUCKA PpPEIIEHUs
MaTeMaTU4YeCKu cPOPMYyIMPOBAHHOMN MPOOIEMBI, MOJIETUPOBATh PEATIbHBIE CUTYallUuN
Ha A3BIKE T€OMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIM C HCIIOJIb30BAHUEM
reOMETPUYECKUX TOHATUA M TEeOopeM, ammapaTa aiareOpbl, peuarb MPaKTHYECKHUe
3aJlayy, CBA3aHHbIEC C HAXOXKICHUEM T€OMETPUUECKUX BEIUYMH.

K koHiy 00yuenus B 11 kiacce o0yyarouuiicss Hay4YnuTCA:

OTepUPOBaATh TMOHATUSMU: IMJIMHIPUYECKAsT TOBEPXHOCTh, O0O0pa3yroIIue
WIMHIPUYECKON MOBEPXHOCTH, IMIJIMHAP, KOHUYECKAss TIOBEPXHOCTh, 00pa3yromine
KOHUYECKOW TOBEPXHOCTH, KOHYC, ChepuuecKas MOBEPXHOCTb;

pacrno3HaBaTh Teja BpamieHus (MIIMHIP, KOHYC, cdepa U map);

OOBSCHATH CTIOCOOBI TTOJIYYECHHUS TEJl BPAIICHUS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACOIOKEeHHE c(Pephl U MIOCKOCTH;

OTIEpPUPOBATH MOHATHIMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMeHTa, IIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS,
IapOBOM CEKTOP;

BBIYHCIIATH 00BEMBI U TUTOIIAIM TIOBEPXHOCTEH TEJ BPAIICHHS, T€OMETPHUCCKUX
TEJ ¢ MpUMEHeHneM (popmyir;

OTICpUPOBATh MOHATUSIMH: MHOTOTPaHHUK, BIMCAHHBIA B c(hepy W ONMMCAHHBIN
okoJ10 cepsl, chepa, BOUCAHHAS] B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS;

BBIYHCIIATh COOTHOIICHUS MEXIY TUIOMIAASMHU TOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;
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n300pakarb wu3y4daemble GUTYpPBl OT PYKH W C TIPUMEHEHUEM TPOCTHIX
4epTEKHBIX MHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIC) TJIOCKHE YEPTEXKH M3 PUCYHKOB TMPOCTHIX OOBEMHBIX
buryp: BuI cBepxy, cCOOKy, CHU3Y, CTPOUTH CEUCHHSI TEJI BPaIICHHSI;

U3BJICKaTh, HMHTEPIPETUPOBATH W NpeoOpa3oBbIBaTh  HHPOPMAIHIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTYpaxX, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX;

OTIEpUPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTRE;

BBITIOJTHSITH ACHUCTBUS CIIOKCHHSI BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOKCHHUS
BEKTOpA Ha YUCII0, OOBSICHATH, KAKUMU CBOMCTBAMH OHH 00JIaIal0T;

MIPUMEHSTH TIPABUIIO MTapajuIeIIenIe/a;

OTIEpUPOBATh TOHATHSAMU: JEKAPTOBHI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJd MEXKIY
BEKTOpaMH, CKAJIIPHOE MPOU3BEACHHE BEKTOPOB, KOJUTMHEAPHBbIE W KOMILIAHAPHBIC
BEKTOPBHI,

HaXOJUTh CYMMY BEKTOPOB U IPOU3BEICHHE BEKTOpA HA YKCIIO, YTOJl MEXIY
BEKTOpaMH, CKaJISIpHOE IMPOU3BEJCHUE, PaCKIaAbIBaTh BEKTOp IO  JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh INIOCKOCTh YPABHCHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

IPUMEHSTh T€OMETpUUeCcKue (hakThl JIJIsi PEIICHUs CTEPEOMETPUUYECKUX 3ajad,
MIPEANOJIaralouX HECKOJIbKO II1aroB PENIeHUs, €CIU YCIOBHUS MPUMEHEHHUS 3aJJaHbI
B SIBHOU (popme;

pemarh TPOCTEHITNE TEOMETPUYECKHME 3aJadud Ha TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

peniaTh 3a7a4M Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUN U HAXOXKICHHUE
TCOMETPUYCCKUX BEIUYMH TI0 00pa3laM WM alropuT™MaMm, TPUMEHSS W3BECTHBIC
METO/Ibl IPH PEIICHUH CTaHAAPTHBIX MaTeMaTUYECKUX 3a]1aY;

MPUMEHATH  MPOCTEHIIHE  MPOTPAMMHBIE  CPEICTBA H  DJEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

MIPUBOJNTH MPUMEPHI MAaTEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KHU3HHU,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE;

MPUMEHATh TIOJyYCHHBIE 3HAHWUS Ha TMPAKTHKE: AaHAIM3UPOBATH PEATbHBIC
CUTyalliM W TIPUMCHATh HW3YYCHHBIC TIOHATHS B TMPOIECCE TIOWCKA PEIICHHS
MaTeMaTU4YeCKu CPOPMYIUPOBAHHOMN TTPOOIEMBI, MOICIIUPOBATH PEAIbHBIE CUTYAITHH
Ha S3BIKE TEOMETPHUH, HCCIICIOBATh IOCTPOCHHBIE MOJCIA C HCIOJb30BaHUEM
Tr€OMETPUYECKUX TOHATUA W TEOpeM, afmapaTta anreOphl, pemaTh MPaKTHYECKUE
3aJ1a4yy, CBSA3aHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEIIMUHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmenoBanwme pa3aena  [KommuecTBo OcHoBHOE cofiepKaHue OcHOBHBIC BUJIBI JEATEIHHOCTH
(TemnI) Kypca 4acoB 00yJaroImmxcs
BBejenue B crepeoMeTpuio 10 OCHOBHBIC TIOHATHSI CTEPEOMETPHH: AKTYaJIu3uPOBaTh (PaKThl © METOBI

TOYKa, MpsMasi, MIOCKOCTb,
npoctpaHcTBo. [IpaBuina uzoOpaxeHus
Ha PUCYHKaX: U300paKeHUs
TUTOCKOCTEH, TTapajlIeTbHBIX TIPSIMBIX
(OTpe3KOB), CepeIMHbI OTpEe3Ka.
[Tonarus: nepecekarommecs
TJIOCKOCTH, TIEPECEKAIONTUECS TpsiMast
Y TUTOCKOCTb.

3HaAKOMCTBO C MHOTOTPaHHUKAaMH,
U300pa)KEHUEe MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprekax. HaganbpHbIe CBeICHUS

0 Ky0e 1 nmupaMujie, uX pa3BEPTKU

u Mojienu. CedeHrsi MHOTOTPaHHHUKOB.
[TonsiTne 06 akcCMOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUH: AaKCUOMBI
CTEPEOMETPHUH U CIICJICTBHS U3 HAX

IJIAHUMETPUH, PEJICBAHTHBIE TEME.
IHoayuyaTs npencraBneHus

O MPOCTPAHCTBEHHBIX (PUTYpaX,
pa30upaTh NpOCTEUIINE ITpaBUIIA
U300pakeHust 3TUX QUryp.
N300paxkaTh OpsIMyI0 U TIIOCKOCTh
Ha PHUCYHKE.

Pacno3HaBaTh MHOTOTpaHHUKH,
nupamunay, Kyo, Ha3pIBaTh UX
AJIEMEHTBI.

JesaTh pUCYHOK Ky0a, MUpaMHU/IbI,
HaXOJIUTh OIIMOKHU B HEBEPHBIX
N300paKeHUSIX.

3HAKOMHUTBLCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOJIb30BATh
JUISl IOCTPOEHUS CEUEHHSI METOT
CJI€I0B, KPaTKO 3alKiChIBATh IIaru
MOCTPOEHUS CEYEHUSI.
Pacno3naBath Buj ceueHus
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Y OTHOIICHUH, B KOTOPBIX CCUCHUE
nenuT pedpa KyOa, HaXOIUTh TIJIOMIATh
CCUCHUHI.

Hcnoab30BaTh 1og00He PU
pEIIIeHUH 3a/1a4 Ha TIOCTPOCHHUE
CECUYCHHUM.

3HAKOMHTBCS C aKCHOMATHYSCKUM
IIOCTPOCHUEM CTEPEOMETPHH,

C aKCHOMaMH CTEPEOMETPHH

U CIICJCTBUSMH U3 HHX.
NaarocTpupoBaTh aKCHOMBI
PUCYHKaMHU U IIPUMEpPaMHu

U3 OKpYKaroIe 00CTaHOBKHU

[IpsiMbI€ ¥ TIIOCKOCTH

B IIPOCTPAHCTBE.
[lapannenbHOCTh NPAMBIX
U IIJIOCKOCTEN

12

B3anmHoe pacnosioxkeHne npsmbIxX
B [IPOCTPAHCTBE: MEPECEKAIOIIUECS,
napajuIeNIbHbIE U CKPELIMBAKOIINECS
IIpsIMBIE.

[TapaienbHOCTB MPAMBIX

Y TUIOCKOCTEM B MPOCTPAHCTBE:
HapajuiesIbHbIC MIPSIMbIE

B IIPOCTPAHCTBE; NapAJLIEIbHOCTD
TPEX MPSAMBIX; [apPaUIEIbHOCTD
IIPSIMOU U INIOCKOCTH. YTJIBI

C COHAIPABJICHHBIMU CTOPOHAMM; YIOJI
MEXy IPSAMBIMUA B IIPOCTPAHCTBE.

AKTYaJau3upoBaTh (HaKThl © METOIbI
TUTAHUMETPHH, PEJIEBAHTHBIC TEME,
MPOBOANTH aHAJIOTHH.

IlepeyucasiTb BO3MOXHBIE CIIOCOOBI
PacmoI0XKEHHs IBYX MPSIMBIX

B MIPOCTPAHCTBE, MIUTFOCTPUPOBATH UX
Ha MpUMEpax.

JaBathb onpenesieHue
CKPEILUBAIOLINXCS PSIMBIX,
bopMyIMpPOBaTH MPU3HAK
CKPEIIMBAIOIINXCS MPSMBIX

Y TIPUMEHSATH €T0 MPHU PEIICHUH
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[TapannenbHOCTh MIIOCKOCTEN:
napasuielIbHbIE TIIOCKOCTH; CBOMCTBA
napajuieNIbHbIX TIOCKOCTEMN.
[Ipocreiimme npoCTpaHCTBEHHBIE
(GuUrypsl Ha TUIOCKOCTHU: TETPASIP, KYO,
napajuleIeMIe]; TOCTPOCHUE
CEYEHUM

3a1ad4.
Pacno3naBath npusmy, Ha3bIBaTh €€
AJIEMEHTBI.

CTpoutsb ceueHus NpU3Mbl

Ha FOTOBBIX YEPTEKAX.

IlepeuncasiTb BO3MOXXHBIE CLIOCOOBI
B3aMMHOTO PACTIOJIOKEHUS MPAMOU
Y IJIOCKOCTHU B IPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATTBHOU KU3HMU.
JlaBaTh onpenesieHue
[apaAJIICITbHOCTH MPSIMOM

Y IIJIOCKOCTH.

DopMyJIHPOBATH NPU3HAK
MapajuIeIbHOCTH MPSAMOM

Y TIJIOCKOCTH, YTBEPKACHUE O MPSIMOU
MEPECEUYEHUs IBYX MIIOCKOCTEM,
MPOXOASAUIMX YEPE3 NapaslieIbHbIC
psIMBIE.

Pemiateb npaktruueckue 3a1adu

Ha MOCTPOCHUE CEUCHUU
MHOTOTPaHHHKA.

OO0BSICHATH Cllydau B3aMMHOI'O
PACIIONIOKEHUS IIIOCKOCTEN.

/laBaTh onpeaesieHue napaiesIbHbIX
IJIOCKOCTEW; MPUBOJAUTH IPUMEPHI
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Y3 PEaJbHOM KU3HU U OKPYKAIOIIEH
00CTaHOBKH, WJUTIOCTPUPYIOLTUE
MapajuieIbHOCTh MIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapajuieIbHOCTH IBYX IJIOCKOCTEH,
CBOMCTBA MapaJlIebHBIX IOCKOCTEN
IIPU PELICHUU 33/1a4 HA MIOCTPOEHUE.
OO0BACHATD, UYTO HA3bIBACTCA
napasuiesIbHbIM MPOSKTUPOBAHUEM

Y KaK BBITIOJIHSIETCS TPOCKTUPOBAHUE
(Guryp Ha MIOCKOCTb.

N300paxkaTth B napamienbHOR
MPOEKLINH Pa3INYHbIC
reOMETPUICCKHE (PUTYPHI.
MopaeaupoBaThb peaJIbHbIE CUTYallUN
Ha A3bIKE T€OMETPUU, UCCIEA0BATh
MMOCTPOCHHBIE MOJEIN

C UCTIOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHATHUU.

Hcnoab3oBaTh Npu pelieHny 3aaad
HA IOCTPOCHUE CEYEHU M TTOHATHUE
MapajuieIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaJlJIEIbHBIX IPSMbIX
Ha MJIOCKOCTH
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[TepneHAKYJISIPHOCTD NPSIMBIX
U TUIOCKOCTEN

12

[leprieHAUKYISAPHOCTD MPSIMOM

Y IUIOCKOCTHU: NEPIEHIUKYISIPHBIC
IpsIMBIE B IPOCTPAHCTBE, MPSMbIC
MApAJUICIIBHBIE U MTEPIICHAUKYIISIPHBIE
K IUIOCKOCTH, MIPU3HAK
NEPIEHINKYJIIPHOCTH MPSMON

Y TIOCKOCTH, TEOpEMA O MPSIMOM
NEePIEHAUKYIISIPHOMN TIJIOCKOCTH
[IepieHAUKYISP U HAKIOHHBIE:
pPacCTOSTHUE OT TOYKH J0 IIIOCKOCTH,
pPacCTOsHKUE OT NPSIMOM 10 TUIOCKOCTH

AKTYyaJau3upoBaTh (HaKkTbl U METO/IbI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

O0bSACHATH, KAKOW yIOJI Ha3bIBACTCS
YTJIOM MEKy NIEPECEKAIOIINMUCS
IPSAMBIMH, CKPEIIMBAOLIUMUCS
IPSIMBIMH B IIPOCTPAHCTBE.

/laBaThb onpenejieHue
NEPHEHANKYJIAPHBIX MPSAMBIX

Y IIPSIMOM, TIEPIICHIUKYJISIPHOU

K IUIOCKOCTH.

HaxoauTse yriel Mmexny
CKPEILMBAIOIINMUCS IPSIMBIMU B Ky0Oe
Y IIAPaMHU/IE.

IIpuBoauTh NpUMeEPHI U3 PEATBHON
’KU3HU U OKpYKaroliel 0OCTaHOBKH,
WJUTIOCTPUPYIOLINE
NEPHEHANKYJIIPHOCTD MPSMBIX

B IIPOCTPAHCTBE

Y MEPIICHIUKYIISIPHOCTD MPSMOKI

K ITUIOCKOCTH.

DopMyJaHpPOBATH NPU3HAK
NEPHEHANKYJIIPHOCTH MPSAMON

Y TIJIOCKOCTH, IPUMEHATH €T0 Ha
MPaKTUKE: OOBSICHATD
NEPIEHIUKYIAPHOCTh pedpa Kyda

Y IMAarOHAJIA €r0 IPaHu, KOTOpas ero
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HE COAEPKUT, HAXOUTh JIJIUHY
TuaroHanu Kyoa. BerauciasTs BEICOTY
IIPAaBWJIBHOW TPEYTrOJIbHOU

Y IPABUJILHOM YETHIPEXYTOJIBHOU
npamMu/l 1o JJIMHAM peoep.

Pemiars 3a1aun Ha BEIYUCIICHUS,
CBSI3aHHBIE C IIEPIICHAUKYIJISIPHOCTBIO
MPSAMOM U IUIOCKOCTH,

C MCIOJIb30BAaHUEM IIPU PEILICHUH
MJIAaHUMETPUUECKUX (DAKTOB

Y METOJI0B.

OO0BACHATH, YTO HA3LIBAIOT
MIEPIEHIUKYIISIPOM U HAKIIOHHOM

13 TOYKH K INIOCKOCTH; IPOEKIMEN
HAKJIOHHOW Ha TIOCKOCTb. OOBACHSTD,
YTO HA3bIBAETCS PACCTOSTHUEM:

OT TOYKH J0 IUIOCKOCTH; MEXKIY
MapajuICIbHBIMU TUIOCKOCTAMU; MEXITY
MPSAMOM U NTapaJJIEIbHON 1
IJIOCKOCTBIO; MEXITY
CKPEILLMBAOIIUMUCS MTPSIMBIMH.
HaxoauTh 5TH paccTOsIHUA B POCTHIX
cilydasix B Ky0Oe, mupamue, npu3me.
MopeaupoBaTh peajbHbIE CUTYaIlUN
Ha 3bIKE€ TE€OMETPUU, UCCIEN0BATH
MTOCTPOECHHBIE MOJIENIN

C MCIOJIb30BAHUEM T€OMETPUUECKUX
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MMOHSTHH.

HUcnoab30BaTh 1py pELICHUU 3a7a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOIBHBIX
TPEYroJIbHUKOB

YTl MEXIY IPSMBIMH U
IIJIOCKOCTSMH

10

VYTIIbl B IPOCTPAHCTBE: YOI MEXAY
MIPSIMOU Y TUWIOCKOCTBIO; IBYTPaHHBIN
YTOJI, JMHENHBIN YIOJI IByTPAaHHOTO
yTJIa.

IleprieHIMKYISAPHOCTD TUIOCKOCTEN:
[IPU3HAK NEPIEHANKYJIIPHOCTU ABYX
nockocTen. Teopema o TpEx
NEPIEHIUKYJIIIpax

AKTYaJIu3upPoOBaTh (PaKkThl U METObI
IUTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.

JlaBaTh onpeaeIeHue yriia Mexay
MIPSAMOU U TUIOCKOCTBHIO,
(bopMyIupoBaTh TEOPEMY O TPEX
NEPHEHANKYJIApax U 00paTHYIO K HEH.
Haxoauts yron Mexay npsiMon

Y TUIOCKOCTBIO B MHOTOI'PAHHUKE,
PacCTOSIHUE OT TOYKHU 10 MPSAMOU

Ha IUIOCKOCTH, UCIIOJIb3Ysl TEOPEMY

0 Tp€x nepneHauKyisapax. [[poBoaute
Ha YepTexKe NEPHEHAUKYIIAP: U3 TOUYKU
Ha MPSAMYIO; U3 TOUYKH Ha IIJIOCKOCTb.
JlaBaThb onpeieseHue IBYITPaHHOTO
yria u ero 351eMeHTOB. OOBSICHATH
PABEHCTBO BCEX JIMHEHHBIX YIJI0B
JBYTPaHHOTO yTJIa.

Haxoauthb Ha yepTexe ABYIpaHHbIN
yroJl Ipu pedpe nupaMubl, IPU3MBI,
napajuleienunesa.
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/laBaTh onpeaesieHHe yria Mex1y
IIJIOCKOCTSAMM.

JlaBaTh onpeaeieHue

1 (pOpMYJITHPOBATH MPU3HAK
B3aMMHO MEPIIEHANKYISIPHBIX
TUIOCKOCTEM.

Haxoautsb yriibl MEX Iy IIIOCKOCTSIMH
B KyOe U mUpaMHu/ie.

Hcnonb30BaTh Ipu peIICHUN 33024
OCHOBHBIE TEOPEMBI U METObI
IJIAHUMETPUH.

MopaeaupoBaThb peaJIbHbIE CUTyallUN
HAa SI3bIKE TEOMETPUH, UCCIIeI0BATH
IMOCTPOEHHBIE MOJEIN

C HCITOJIb30BAHUEM T€OMETPUUECKUX
TTOHSITHH.

HUcnonb30BaTh Npu peIEHAN 33024
Ha IMOCTPOCHUE CEUCHUH
COOTHOUIEHHUS B MPSIMOYTOJILHOM
TPEYTOJIbHUKE

MHoOrorpaHHuKH

11

[TonsATHE MHOTOTPAHHHUKA,

OCHOBHBI€ DJIEMEHTHl MHOI'OI'PaHHUKA,
BBINYKJIbIE U HEBBIITYKJIBIC
MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OTpaHHUKA.

[Ipu3ma: N-yronpHas npu3Ma; rpaHu

AKTYaJau3upoBaTh (PakTbl U METObI
IJJAHUMETPHH, PEIIEBAHTHBIE TEME,
NPOBOAMTH AHAJIOTHM.

JlaBaTh onpeaeaenue
IapajulesIenunesa, paclo3HaBaTh €ro
BH/JIbI U U3y4aTh CBOWCTBA.

41



Y OCHOBAHMS IPU3MBL; psSiMast

Y HAaKJIOHHAs PU3MBbI; OOKOBas

Y TIOJIHASI TOBEPXHOCTh IIPU3MBIL.
[Tapannenenunen, NpsIMOYTOJIbHBIN
IapajulesIeUIe] U €r0 CBOMCTBA.
[Tupamupaa: N-yroapHas nUpaMuaa,
rpaHu ¥ OCHOBaHUE MUPAMHUIBL;
OOKOBas M MOJHAsI HOBEPXHOCTh
MUpaMUJIbL; TPABUIIbHAS U YCEUEHHAS
UpaMuIa.

DJIEMEHTBI PU3MBI U TUPAMU/IBI.
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSTHE MPABUIHLHOTO
MHOTOTPaHHUKA; MPaBWIbHAS MTPU3Ma
Y IIpaBUJIbHAS MUPAMUIA; IPABUIIbHAS
TpEeyrojbHas NupamMmuaa

U TIPaBUWJIBHBINA TETpa’Ip; KyoO.
[IpencraBienune o mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa3p, A0JEKAIP
1 UKOCa’Ip.

CummMeTpus B IPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIIBHO TOYKH,
PSIMOM, TIJIOCKOCTH. DJIEMEHTHI
CUMMETPUH B TUPAMUJIAX,
napasuiesienuneaax, npaBuibHbIX
MHOTOTPaHHHKAX.

JlaBaTh onpeAeeHne MMPaMHUIbL,
pacno3HaBaThb BUJIbI TUPaMU/I,
(¢opmympoBaTth cBoiicTBa pEdep,
TpaHEey Y BBICOTHI PABUILHOU
MAPAMHUIBL.

Haxoauthb 1wiomanb moJIHoN

1 OOKOBOM MOBEPXHOCTH MUPAMHU/IBI.

JlaBaTh onpeaesieHre yCEUEHHOM
MMUPAMU/IbI, HA3BIBATH €€ SJIEMEHTHI.
DopMyJIUPOBATH TEOPEMY

O TUIOIIA U OOKOBOM MOBEPXHOCTH
IIPABWJIBHOW YCEYEHHOW TUPAMU/IBI.
PemaTnp 3aaun Ha BEIYMCIICHHUE,
CBSI3aHHBIE C MUPAMHIAMH, a TAKKE
3a71a4M Ha IMOCTPOCHUE CEYEHUM.
JlaBaTh onpenejeHue Ipu3Msl,
pacno3HaBaThb BUJIbI [IPU3M,
H300pakaTh MPU3MbI HA YEPTEKE.
Haxoaurs niomaas mojJIHoNH Wik
OOKOBOI TTOBEPXHOCTHU TIPU3MBI.
N3yuars cooTHOLIEHUS Diliiepa
JU1s1 urcia pédep, TpaHeid U BEpIINH
MHOTOTPaHHHKA.

N3yyats BUIbI TPABUIIbHBIX
MHOTOTPaHHHUKOB, UX HA3BaHUS

Y KOJIMYECTBO IPaHEM.
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Brruucnenue 35emMeHTOB
MHOTOTPaHHHUKOB: p&0pa, TuaroHaiu,
yribl. [Tnomnans 60KkoBOM OBEPXHOCTH
Y TIOJIHOM TIOBEPXHOCTH MPSIMOMU
IIPU3MBI, TUIOIIA/1b OCHOBAaHUM, TEOpEMA
0 OOKOBOI MOBEPXHOCTH NPSAMOI
npu3Msbl. [Lnomans 60xkoBoM
MOBEPXHOCTHU U TOBEPXHOCTH
PaBUJILHON MUPaMU/IbI, TEOpEMA

0 TUIOIIA I OOKOBOM MOBEPXHOCTH
YCEUEHHOMN MUPaMU/IbI

H3yyarb cuMMETpPHIO
MHOT'OTPaHHHKOB.

OO0BACHATH, KAKHE TOYKU
HAa3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTENBHO JaHHOW TOYKH, IIPAMOUN
WJIY TIJIOCKOCTH, YTO HA3BIBAIOT
LIEHTPOM, OCBIO WJIN TNIOCKOCTHIO
CUMMETPUU QUTYPBI.

IpuBoauTh NpUMepHI
CUMMETPUYHBIX (PUTYP B apPXUTEKTYPE,
TEXHHUKE, TPUPOJIE.

MogaeaupoBaTthb peajabHbIC CUTYaLUN
HAa SA3bIKE T€OMETPHUH, UCCIIEA0BATh
ITOCTPOECHHBIE MOJENH

C UCIIOJIb30BAaHUEM T'€OMETPUYECKUX
HNOHSITUNA, UCTIOJB30BaTh MO001E
MHOTI'OTPaHHHUKOB

OO0BbEMBI MHOTOTPAHHUKOB

IToasTre 00 00BEMe. OOBEM
TUPaMHUIBI, TTPU3MBI

AKTYaJau3upoBaTh (PakTbl U METObI
IJJAHUMETPHUH, PEJIEBAHTHBIE TEME.
OO0BbsACHATH, KaK U3MEPSIOTCS
00BEMBI T, MPOBOIS AHATIOTHUIO

C U3MEPEHUEM TIIIOIIAIEN
MHOT'OYTOJIbHUKOB. @OpPMYJIMPOBATH
OCHOBHBIE CBOICTBa 0OBEMOB.
N3yyarb, BBIBOAUTH (POPMYJIBI
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00BEMa MPSIMOYTOJILHOTO
MapauIeIenunea, IpU3Mbl

Y TTIUPAMHUJIBI.

Bouruucisitb 00bEM MpU3MbI

Y NIAPaMHUJIBI TIO UX DJIEMEHTaM.
IIpumeHATH 00BEM IS pEIICHUS
CTEPEOMETPUYECKUX 3a/1a4 U

JUISL HAXOXKICHUS TEOMETPUUECKUX
BEJIMYHH.

MoaeaupoBarhb pealIbHbIE CUTyalluN
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
IIOCTPOCHHBIE MOJEIU

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
TTOHSATHMN

[ToBTOpEHME: CeueHUs,
PaCcCTOSIHUS U YTJIbI

[TocTpoenue ceuennii

B MHOT'OTPaHHHUKE.

Brrunciienne paccTossHUN: MEXKIY
JIBYMs TOYKaMH, OT TOYKH JI0 MPSIMOHU,
OT TOYKH JI0 TJIOCKOCTH; MEXKIY
CKPEILHBAOIIUMUCS IPSIMBIMH.
Brrunciienue yrioB: Mexay
CKPEILHUBAIOIIUMUCS TPSIMBIMH,
MEKY MPSIMOM U TIOCKOCTBIO,
JIBYI'PAHHBIX YTJIOB, YIJIOB MEXKY
IUIOCKOCTAMMU

CrpouTh ceueHre MHOTOIPAHHHUKA
METOJIOM CIIEZIOB.

JlaBaTh onpeeeHue pacCTOSTHUS
Mexay purypamu.

HaxoauTh paccTrosiHue MeXIy
napajuieIbHbIMH IUIOCKOCTSAMM,
MEXy INIOCKOCTBIO U MapajuIeIbHOU
e NPAMOM, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMbBIMHU.
CTponTh TUHENHBIN YroJ
JBYTPAHHOTI'O yIja Ha YEPTEKe
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MHOTI'OIpaHHHKa U HAXOJUTb €TI0
BCIIMINHY.

HaXOHI/ITb YTJIBI MCKAY INIIOCKOCTAMU
B MHOT'OT'paHHHUKAX

OBILEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

68
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11 KJIACC

HaumenoBanue paznena  |[KonudecTBo OcHOBHOE cofepKaHne OCHOBHBIE BUJIbI JEATEIBHOCTH
(TemnI) Kypca 4acoB 00yJaroImmXxcs
Tena BpamieHus 12 Cdepa u map: ueHtp, paauyc, AKTYyaJu3upoBaThb (HaKkThl U METO/IbI

JUaMETp; TUTOIIA b TOBEPXHOCTH
cdeprl. BzanMHoe pacronoxeHne
cdepsl U IITOCKOCTH; KacaTeabHasl

IIITOCKOCTB K C(bepe; Iiomanab C(l)epbl.

N3obpaxenue cdepsl, mapa
HAa TJIOCKOCTH.
Ceuenus mapa

TJIAHUMETPHH, PEIICBAaHTHBIC TEME,
NMPOBOAUTDH AHAJIOTHH.

JlaBaThb onpeaesenus chepsl U mmapa,
UX IIEHTpa, paanuyca, THaMeTpa.
Omnpeneasats chepy kak Gurypy
BpaICHUST OKPY>KHOCTH.
HccaenoBath B3auMHOE
pacrosioxxkeHue chepsl U MIOCKOCTH,
IBYX chep, HITICTPHPOBATH ITO

Ha YepTek,ax U PUCYHKaX.
@opmMyIHPOBATH OIIPE/ICIICHUE
KacaTeJIbHOM TNIOCKOCTH K cdepe,
CBOMCTBO M MIPU3HAK KacaTEIbHOU
MJIOCKOCTH.

3HAKOMHUTBCSH C T€OJC3UUECKUMHU
JUHUSIMU Ha cepe
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[unuaapryeckast MOBEPXHOCTD,
oOpa3yrolye HUIUHAPUYECKON
MIOBEPXHOCTH, OCh [IWJIMHAPUYECKON
MOBEPXHOCTH. [IMIIMH]Ip: OCHOBaHUsA
1 OOKOBasi IOBEPXHOCTb,
o0Opa3yromias u 0Ch; IIIOAIAb
OOKOBOM U TIOJIHOM MOBEPXHOCTH.
N300paxenune nuauHapa

Ha MI0CKOCTU. Pa3BépTka nunmHapa.

Ceuenust nunuHapa (MIOCKOCTHIO,
MapaJUICIIbHON WU
NePHEHINKYIIPHONU OCH ITUIMHIPA)

OO0BACHATH, YTO HA3BIBAIOT
UUJIMHIPOM, Ha3bIBATh €T0 AJIEMEHTBHI.
N3y4arh, 00bICHATDH, KaK MTOJIYYUTh
UWIMHAP MYTEM BpALLICHUA
MPAMOYTOJIbHUKA.

BbIBOAUTH, MCTIOJIB30BATH (HOPMYIIBI
JUUISL BBIYUCIICHUS TUTONIaAu OOKOBOI
IMOBEPXHOCTH LWJIMHAPA.

HN3y4yars, pacno3HaBaThb pa3BEPTKY
HWINHAPA.

MN300paxkaTh HUIMHAP U €0 CEYCHUS
TTOCKOCTBIO, TPOXOIAIIEH YEPE3 €TO
OCb, MAPAIIICIIBHON WU
MEPIIEHAUKYJISIPHON OCH.

HaxoauThb miomaam 3TUX CCUSHUH.
MopaeaupoBaThb peaJIbHbIE CUTYallUN
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
IMOCTPOEHHBIE MOJEIN

C HCITOJIb30BAHUEM T€OMETPUUECKHUX
TMOHATHMN

Konunueckast HOBEpXHOCTB,
o0OpasyroIue KOHUIEeCKOH
NOBEPXHOCTH, OCh U BEPILNHA
KOHUYECKOU ITOBEPXHOCTH.
Konyc: ocHOBaHME U BepIIMHA,
oOpa3yromas 1 0Ch; TUIOIIA/Ib

OO0BACHATH, KAKOE TEJI0 HA3LIBAIOT
KPYT'OBBIM KOHYCOM, Ha3bIBaTh €r0
DJIIEMEHTBI.

N3y4yarh, 00bICHATD, KaK IOJY4YUTh
KOHYC IIyTEM BpalleHUs
IIPSAAMOYTOJIBHOTO TPEYTOJIbHUKA.
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OOKOBOH M IMOJTHOM MOBEPXHOCTH.
VYceu€HHblil KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBaHUS U OOKOBas

TTOBEPXHOCT.

N300pakeHne KOHyca Ha MIIOCKOCTH.

Pa3eépTka koHyca.

Ceuenust KoHyca (MIJIOCKOCTHIO,
MapaJIIETIbHON OCHOBAHMIO,

Y IUIOCKOCTBIO, TPOXOISAIIEH
yepe3 BEPILINHY)

MN300pakaTh KOHYC U €r0 CEUCHHUS
ITOCKOCTBIO, MPOXOAIIEHN Yepe3 OCh,
Y TUIOCKOCTBIO, NEPIICHANKYIISIPHOU
K OCH.

HN3yuartsb, pacno3HaBaThb pa3BEPTKY
KOHYca.

BbIBOAUTH, MCTIOJIB30BATH (HDOPMYIIBI
JUUISL BBIYUCIICHUS TUTONIaau OOKOBOI
ITIOBEPXHOCTH KOHYCA.

Haxoautsp miomniagu cCeUeHUH,
MPOXOASIINX YEPE3 BEPIIMHY KOHYCa
WJIY TIEPIEHANUKYIISIPHBIX €TI0 OCH.
OO0BACHATH, KAKOE TEJIO Ha3bIBACTCS
YCEUYEHHBIM KOHYCOM.

N3y4arhb, 00BbICHATD, KaK €ro
MOJYYUTh IMYyTEM BpaILICHUSA
MPSAMOYTOJILHON TpaneuuH.
BoiBoAMTH, NPUMEHATH POPMYITY
JUUISL BBIYMCIICHUS TUTOIA I OOKOBOM
MMOBEPXHOCTH YCEUYEHHOTO KOHYCa

KoMOuHarus te BpanieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMHMCaHHBIN 0KOJI0 cdepsl; cdepa,
BIIMCAHHAS] B MHOTOTPAHHUK HJIN

B TEJIO BPAIICHUS

AKTYaJau3upoBaTh (PakThl U METObI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUH.

Pemarb crepeoMeTpruyeckue 3a1adn,
CBS3aHHBIE C TEJIAMU BPALLICHUS,
IIOCTPOCHUEM CEYEHUN TeJl BPALLCHUS,
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C KOMOMHAIMSIMU TEJ BpaIlCHUS

Y MHOTOTPaHHUKOB Ha HAXOXJECHUE
r€OMETPUYECKUX BEIUUMH.
Hcnoan3oBaTh Npu pelieHUH
CTEPEOMETPUUECKHUX 3a1au
TJIAHUMETPUIECKUE (PaKThl M1 METOIBI
3a/1a4M Ha BBIYHCIICHHUE

Y J10Ka3aTeNbCTRO.

MoaeaupoBarhb peallbHbIE CUTyallUN
Ha A3bIKE TEOMETPUU, HCCIAEA0BATH
MIOCTPOECHHBIE MOJIENIN

C HCTOJIb30BAHUEM I'€OMETPUUYECKHUX
TTOHSATHMN

OO0BEMBI TET

[ToustTre 06 00BEMe. OCHOBHBIE
CBOMCTBa 00BEMOB Te.

O06BEM IUIMHIIpa, KOHYCA.
O0bEM mapa u momaas chepbl

AKTYaJaIu3upoBaTh PaKkThl U METObI
IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

BbIBOAMTH, HCI0JIB30BATH (OPMYJIBI
00BEMOB: MIPU3MBI, ITWIHH]IPA,
[MUPAMUJIbI, KOHYCA; YCEUYEHHON
IIAPAMUJIBI U YCEYEHHOTO KOHYCA.
Pemiatb cTepeomMeTpudecKue 3a1a4u,
CBSI3aHHBIE C BHIYMCICHUEM 00BEMOB.
DopMyJIHPOBATH ONIPEICIICHUE
1IaPOBOT'0 CErMEHTa, IapOBOro CJos,
LIapOBOI'0 CEKTOPA.
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IpuMeHsaTH HOPMYIIBI
JUJIS1 HAXOXKJIeHHUsS] OOBEMOB IIAPOBOTO
CErMEeHTa, IIIapOBOT0 CEKTOpa

[TogoOHBIE TENa B MPOCTPAHCTBE.
CoOoTHONIEHUS MEXKTy TUIOIIAISIMU
MMOBEPXHOCTEN, 00BbEMaMU MOI0OHBIX
TEN

Pemartsb cTepeoMeTprUUECKUE 3a/1a4H,
CBSI3aHHBIEC C 00BEMOM 11apa

U TUIOIIAIBIO CEepHl.

MoaeaupoBarhb pealibHbIE CUTyallN
Ha A3bIKE TEOMETPHUU, UCCIEA0BATh
MIOCTPOECHHBIE MOJIENIN

C UCTIOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITHH.

AKTYaJaIu3upoBaTh (PaKkThl U METOIbI
IJIJAHUMETPHH, PEIIEBAHTHBIE TEME,
MIPOBOJAUTH aHAJIOTHH.

Pemars cTrepeomeTpuuecKue 3a1adu,
CBSI3aHHBIE C COOTHOIIIEHUEM 00BEMOB
Y TTIOBEPXHOCTEMN MOJOOHBIX TEI

B IIPOCTPAHCTBE.

MopeaupoBaTh peajbHbIE CUTYaIUN
Ha sI3bIKE€ TEOMETPHUH, UCCIIEAOBATh
MOCTPOCHHBIE MOJICIIN

C UCTIOJIb30BAHUEM I'eOMETPUUECKUX
TMOHATHMN

BexTopel 1 KOOpAUHATHI
B IIPOCTPAHCTBE

10

Bekrop Ha miiockoctn
1 B ipocTpaHcTBe. CloxkeHne
Y BBIYUTAHHUE BEKTOPOB. Y MHOKECHHUE

AKTYyaJau3upoBaTh (HaKThl U METO/IbI
TUTAHUMETPHH, PEJIEBAHTHBIE TEME,
IPOBOJUTH aHAIOTUU.
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BEKTOpA Ha yucio. Pa3noxenue
BEKTOpA 10 TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napaJIesIenuIe1a.

Pemenue 3a1a4, CBsI3aHHBIX

C IPUMEHEHHUEM IIPaBUJI IEVCTBUN

C BEKTOpaMH.

[IpssiMoyroJibHAs cucTeMa KOOpAUHAT
B ImpocTpancTBe. KoopauHatel
BekTopa. [Ipocreiime 3a1aun

B KOOpJIMHATAX. YTOJ MEXIY
BeKkTOpamu. CKaisipHoe
IIPOU3BEICHUE BEKTOPOB.
Brruucnenue yriioB Mexay NpsMbIMA
Y TIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIA METOJ
IIPU PELIEHUN T€OMETPUUECKUX 3a1a4

OnepupoBaThb NOHSITHEM BEKTOP

B IPOCTPAHCTBE.

DopMyJaUPOBATH IPABUIIO
MapaJUICIICUIIEIa TPU CI0KEHUN
BEKTOPOB.

CkiaabiBaTh, BBIYMTATH BEKTOPHI,
YMHOKaTh BEKTOP HA YHUCJIO.
HN3y4yaThb OCHOBHBIE CBOMCTBA 3TUX
OTIEepALU.

JdaBaTh ornpeneacHue npsaMoyroJIbHOU
CHUCTEMBbI KOOPJUHAT B TPOCTPAHCTBE.
Bbipa3uTh KOOpAUMHATHI BEKTOPA
yepe3 KOOPAMHATHI €r0 KOHIIOB.
BbIBOAUTD, HCIIOJIB30BATH (POPMYJTY
JUTMHBI BEKTOPA W PACCTOSIHUS MEXKITY
TOYKaMHU.

BbipaxkaTts CKalsipHOE TPOU3BEACHUE
BEKTOPOB U€pPE3 X KOOPJIUHATHI,
BBIUHCIISITH YTOJI MEXKAY IBYMS
BEKTOpPaMH, ABYMsI IPSIMBIMH.
Haxoauthb yros Mexay npsmoun

Y TIOCKOCTBIO, YTOJI MEXKIY ABYMS
TUIOCKOCTSIMH aHATUTHUYCCKUMH
METOIaMH.

BbiBOAUTH, HCIIOJIB30BATH (POPMYTY
PacCTOSIHUS OT TOYKH J0 IIOCKOCTH
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[ToBTOpEHue, 00001IeHNE 7 OcHoBHbIE PUrypsl, pakTel, TeopemMbl | PemaTs npocteiiime 3a1auu
U CUCTeMaTH3alns 3HAaHUH Kypca IUIaHUMETpUH. 3ajaun Ha HAXOXKJCHUE JUTMH U yTJIOB
TJIAHUMETPHUH ¥ METOJTBI X B TEOMETPUIECCKUX PUTYpax,
PEIICHUS. npuMeHsTh Teopemy ITudaropa,
OcHoBHBIE GUTYPBI, (AKTBIL, TEOPEMBI | TEOPEMbI CHHYCOB M KOCHHYCOB.
Kypca cTepeoMeTpuu. 3aaauu HaxoauTsp miomanas MHOTOYTOJIbHUKA,
CTEPEOMETPUU U METOJIbI UX PEIIEHUsI | Kpyra.
Pacno3naBath ogo0HbIE (DUTYPHI,
HAXOJIUTh OTHOLIEHUS JUTHH
U IUTONIAQJIEN.
Hcnoan3oBaTh Npu pelieHUH
CTEPEOMETPUYECKHUX 3a/1a4 (haKThI
¥ METOJIbl TUTAHUMETPUU
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

INOACHUTEJIBHAA 3AIITMCKA

VYyeOublli kypc «BeposiTHOCTb M CTaTUCTHKa» 0a30BOTO YpPOBHS SIBISIETCS
NPOAODKEHHEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro YpOBHS
OCHOBHOTO 0011eT0 00pazoBaHus. YUeOHbIN Kypc MpenHa3HaueH st (GOpMUPOBAHUSA
y 00y4aromuxcsi CTaTUCTUYECKON KyJNbTYypbl U TIOHUMAHUS POJIM TEOPUHU BEPOSITHOCTEH
KaK MaTeMaTH4YeCKOr0 WHCTPYMEHTA JJI U3yUeHHUs CIIyYalHBIX COOBITH, BEJIMYUH U
nporieccoB. I[lpm  m3ydeHMM y4eOHOTO Kypca OO0OTamiarTcs MPeACcTaBICHUS
00yJarommxcs 0 METoax MCCIEAOBaHNSA N3MEHYHBOTO MUPA, PA3BUBACTCS MOHUMAHHE
3HAYUMOCTH W OOIHOCTH MAaTEeMaTHYEeCKHX METOJIOB MO3HAHHUS KaK HEOTHEMIIEMOM
YaCTHU COBPEMEHHOTO €CTECTBEHHO-HAy4YHOTO MUPOBO33PEHMUSL.

Copepxxanue yueOHOro Kypca HalpaBieHO Ha 3aKperyieHUe 3HAHWUN, MOJTyYEHHBIX
OpU KM3YYEHMHM Kypca Ha ypOBHE OCHOBHOrO 00Iiero oOpa3oBaHHs, U Ha DPa3BUTHE
MPEICTaBICHUNA O CIyYalHBIX BEIMYMHAX U B3aMMOCBS3SX MEXAY HUMHU Ha BaKHBIX
npuMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl M3 OKpY’Karolero mupa. B pesymprate
y oOyyarommuxcss JIOJDKHO  C(OpMHUpPOBaTbCA  MpEACTaBiIeHHE O  Haubosee
yIOTPEOUTENbHBIX U OOIIMX MAaTEMATUYECKUX MOJENSAX, UCHOIb3YEMBIX JIJIsl OUCAHUS
AHTPOTIOMETPUUECKHX U AEMOTrpadUIeCKIX BEINYHH, TIOTPEITHOCTEHN B Pa3IMyHOTO poja
U3MEPEHHSX, JJIMTENBbHOCTH  0€30TKa3HOW  paboThl TEXHUYECKUX  YCTPOMCTB,
XapaKTePUCTHK MACCOBBIX SIBIICHUH U MPOIIECCOB B OOIIECTRE.

B cooTrBeTcTBUM ¢ yKa3aHHbIMH LEJISIMH B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTaTUCTUKA» JIJI YPOBHS CpeiHero oliero oopazoBanus Ha 0a30BOM
YpOBHE BBIZICNICHBI CIIEAYIOIINE OCHOBHBIC COJepKaTelbHble nuHuH: «CiydaifHbie
COOBITHS U BEPOATHOCTUY, «CiryyaliHble BETMUYUHBI U 3aKOH OOJIBIIMX YUCEID.

Baxnyro d9acth y4eOHOTO Kypca 3aHMMaeT W3YYCHHE TE€OMETPUYECKOTO U
OMHOMHUANBHOTO pACIpEACNeHN M 3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJOraMu —
NOKa3aTeIbHBIM 1 HOPMAJIbHBIM pacipeelIeHUsIMU.

Copepxanne muHUM «CiyyaiiHble COOBITUSI U BEPOSTHOCTU» CIYKUT OCHOBOM
Ui (OPMUPOBaHUS TPEACTABICHUI O paclpeleseHud BEPOSTHOCTEH MEeXay
3HAYCHUSIMHU CIy4YailHBIX BEJIMYHMH, a Tak)Ke dTa JHHHAA HeoOxonmMa Kak 0asa
JUTST U3YYEHUS 3aKOHA OONBIIUX YrceNl — (yHIaMEHTAIBHOTO 3aKOHA, JCHCTBYIOIIETO
B IpHpoJie W OOLIECTBE M HMMEIOIIEro MaTeMaTHueckyio (opmanuzanuio. CaMm 3aKoH
OONBIIMX YHCEN TMpeajaraercsi B O3HAKOMHUTENIbHOM (opMe ¢ MHUHHUMAJIbHBIM
UCTIOJIb30BaHUEM MAaTEeMaTHUECKOTO popMaIn3Ma.

Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIYYalHBIMH BEJIMYWHAMH, AKIEHTHPYIOT
BHUMaHUE O0y4aronIuxcs Ha OMHMCAHWU M M3YyYEHUU CIyYalHBIX SBICHUHN C MOMOIIBIO
HenpepbIBHBIX (PyHKUIHUNA. OCHOBHOE BHHMAaHHUE YJENSIeTCs MOKa3aTelIbHOMY M
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HOPMaJIbHOMY pacCHpelelieHusM, TPU OTOM MPEANOJaraeTcsi O03HAKOMHUTEIHHOE
U3ydeHue MaTepuaia 0e3 JoKa3aTeslbCTB MPUMEHSIEMbIX (DaKTOB.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX Ui H3YYEHHs] Yy4eOHOro Kypca
«BepositHOCTh M cTaTucTHKA» — 68 vacoB: B 10 kmacce — 34 uvaca (1 wyac B Hemeo),
B 11 kimacce — 34 vaca (1 gac B HEACIIO).

COAEPXAHUE OBYUEHUA

10 KJIACC

[IpencraBienne maHHBIX € TOMONIbI0 Tabnuiy U guarpamMm. CpenHee
apupMeTHIeCKOe, MeTMaHa, HanOOJIbIIIee U HAUMEHBIIIee 3HAUCHHUSI, pa3Max, JUCTICPCHS
Y CTaHJIapTHOE OTKJIOHEHUE YUCIIOBBIX HA0OPOB.

Cny4aiiHble SKCIEPUMEHTHI (OMbBITHI) W CiIydalHbIE COOBITHA. DJIEMEHTapHbIC
coObITUs  (McX0Abl). BepoATHOCTH cliydailHOro coObITHUs. BAM30CTh YacTOThl U
BeposiTHOCTU CcOObITHH. Ciy4yaliHble OMNBITHI C PABHOBO3MOXXKHBIMH 3JIEMEHTapHBIMU
COOBITHSIMU. BeposTHOCTH COOBITUI B OMBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepanuu Hajg COOBITUSIMHU: TIEpeceUYeHHUe, OObEIUHEHUE, IMPOTUBOIOJIOKHBIC
coObITHs. J{narpammel Ditnepa. @opMyiia CI0KEHHSI BEPOATHOCTEH.

VYcioBHasE BEPOSITHOCTBb.  YMHOXKEHHE BEpOSATHOCTEN. JlepeBOo  CiydailHOIo
sKcriepuMenTa. GopMyiia MoaHOM BeposiTHOCTH. HezaBucumbie COOBITHS.

KomOunaropaoe mnpaBuno ymHoxkeHUs. IlepectanoBku u daktopuan. Yucio
coueranuid. TpeyronbHuk Ilackans. ®opmyna 6unoma HeroToHa.

bunapHbIii cinydyaliHbI ONBIT (KCHBITAaHUE), ycrex W Heyaada. HezaBucumbie
ucnbiTanus. Cepus HE3aBUCUMBIX UCIBITAHUH A0 nepBoro ycnexa. Cepusi HE3aBUCUMBIX
vcnblTaHui beprysu.

Cnyuaiinas BennunHa. Pacnipenenenue BeposiTHocTel. JluarpamMmma pacnpeaeneHus.
[Tpumepsl pacnpeieieHrii, B TOM YUCIIe, TEOMETPUUECKOe U OMHOMHUATIBLHOE.

11 KJIACC

UucnoBele XapaKTEpUCTUKU CIIyYalHBIX BEJIMYMH: MaT€MaTH4YECKOE OYKHIAHMHE,
JIUCIIEPCHST M CTaHJAPTHOE OTKJIOHEHWE. [IpuMepbl NpUMEHEHHs MaTeMaTH4YECKOIrO
OKMJAHHS, B TOM YMCJIE B 3aJa4aX M3 IOBCEAHEBHOM XU3HU. MaremaThdeckoe
OXXHMJIaHUE OWHApPHOM CllydallHON BeNWYWHBI. MaTeMaThuuecKoe OXKHUJIAHHE CYMMBI
CIIy4YalHbIX BEJIMYMH. MareMaTu4ecKoe OXKUIAAHUE U JUCIEPCUS T'€OMETPUYECKOTO U
OMHOMMAJILHOTO pACTIPEEICHHIA.

3akoH OOJBIIMX YUCEN U €r0 pojib B Hayke, Mpupojae U obuiectBe. BoiOopouHbIit
METOJ UCCIECAOBAHUMN.

IIpumepsl  HenpepblBHBIX — CilyyaWHbIX BenuyuH. [loHsatue o 1UoTHOCTH
pacnipeneneHus. 3ajadd, NMPUBOIAIIME K HOPMalbHOMY pacnpenencHuro. Ilonarue
O HOPMaJIbHOM pAacCIpeaCICHNUM.
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INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 10 kiiacce 00y4aronifiicst moay4duT CaeaAyIOUIie NpeaAMETHbIC
pPE3yIbTaTHI:

YUTATh U CTPOUTH TAOJIUIBI U AUATPAMMBI;

OMepUpOBaTh TMOHIATHSAMHU: CpellHee apupMeTUYecKoe, MeauaHa, HauOoJIblIee,
HAaNMEHbIIEE 3HAYEHHUE, Pa3Max MaCCUBA YHUCJIOBBIX IAHHBIX;

OTIEpUPOBATH MOHATUSIMHU: CITyIalHBINA YKCIIEPUMEHT (OTIBIT) U CITy4allHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HWCXOJ) CIYYalHOTO OIBITa, HAXOIUTh
BEPOSITHOCTH B OIBITaX C PAaBHOBO3MOXXHBIMH CITyYalHBIMU COOBITUSIMU, HAXOJIUTh U
CpPaBHUBATH BEPOSITHOCTH COOBITHI B U3yUYEHHBIX CITy4alHBIX SKCIIEPUMCHTAX;

HaxoIUTh M (HOPMYJIHUPOBATh COOBITHS: TEPECEUYCHHE W OOBCAMHECHHE IaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIIOJIOKHOE JAHHOMY  COOBITUIO,  TIOJIb30BAThCS
auarpaMmMamu Didsiepa u GopMyIIon CIIOKEHUS BEPOSITHOCTEH MpU PEIICHUH 3a]1ay;

OTEpPUPOBATh TOHSTUSIMU: YCJIOBHAsT BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS,
HAXOJWUTh BEPOSITHOCTH C MOMONIBIO TMPABWJIA YMHOXEHHS, C IOMOIIBIO JIepeBa
CJIy4allHOT'O OIIbITA;

MPUMEHSATh KOMOMHATOPHOE TMPaBUJIO YMHOXEHHS TIpU pEIICHUH 33]1ad;

ONEPUPOBATH MOHATUSAMU: UCHBITAHUE, HE3ABUCUMBIEC UCTBITAHUS, CEPUS
UCIIBITAaHUM, YCIIeX U HeyJla4ya, HaXOAUTh BEPOSITHOCTUA COOBITUN B CEPUU HE3aBUCUMBIX
UCIIBITAaHUM JI0 TIEPBOTO YCIieXa, HAXOAUTh BEPOSITHOCTU COOBITUI B CEPUU HCTIBITAHUN
bepnyiuy;

ONEPUPOBATH MOHATHUSIMU: CIlydalHAs BEJIWYWHA, PACTPEICICHUE BEPOSITHOCTEM,
JrarpaMma pacrpeiesieHus.

K koniry oOyuenus B 11 kiacce o0y4aroniuiicst MOJIy4HT CIAETYIONINE MPEIMETHBIE
PE3yNbTATHL:

CpPaBHMBATH BEPOSTHOCTU 3HAYEHUH CIIy4alHOM BEJMYUHBI 110 PACTIPEIEIICHUIO WU
C IIOMOUIBIO JUArPaMM;

ONEepUPOBATh MOHATUEM MATEMATHYECKOTO OKHUAAHUS, MPUBOAUTH MPUMEPHI, KAK
IIPUMEHSIETCS. ~ MaTeMAaTH4YECKOE  OXKHMIAHUE  CIIy4YalHOM  BEJIIMYMHBI  HAXOJWTh
MaTEMaTUYECKOEe OKUJaHUE 110 TAHHOMY PacIpeleICHUIO;

UMETh TPEJCTABICHUE O 3aKOHE OOJBIINX YHUCE;

VMETH IIPEICTABICHAE O HOPMAJIBHOM PACIIPEAECIICHUM.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmenoBanue paznena  |KonuuectBo OcHoBHOE cofiepKaHue OcHOBHBIE BUJIBI JEATEIHHOCTH
(TembI) Kypca 4acoB 00yYaroIIMXCs
[IpencraBiieHre TaHHBIX 4 [IpencraBienne TaHHBIX C TOMOIIBIO N3BaexkaTs uHGopManuio 13 Tadaui
W OMUcaTellbHasl CTAaTUCTUKA Tabaun 1 quarpamm. Cpennee U AuarpaMM, HCHOJb30BaTh TAOJIUIIbI
apudmernyeckoe, MeuaHa, U ArarpaMMBbl IJIs1 TPEICTaBICHUS
HauOoJIbIlIee U HANMEHbIIIEEe CTAaTHUCTUYECKUX JAHHBIX.
3HAYEHUs, pa3Max, TUCIEePCHUs, HaxoauTs onucarenbHbie
CTaHIaPTHOE OTKJIOHEHHUE YHCIOBBIX XapaKTePUCTUKH JaHHBIX.
HaboOpoOB BoiaBUraTh, KpUTHKOBATH THIOTE3bI
0 XapaKTepe CIIyYalHON U3MEHUYUBOCTHU
U onpeaesitomux e€ pakTopax
Ciy4ailHbI€ OIBITHI 3 Crny4aiiHble SKCTIEPUMEHTHI (OTIBITHI) BoinensiTb Ha mpuMepax cliyyaiiHbIe

U CIy4aiiHbIe COOBITHS,
OMBITHI C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU UCXOdaMU

U CIy4alHbIC COOBITHS.
DnieMEeHTapHbIe COOBITHUS (MCXOIbI).
BeposiTHOCTB ciiyyaitHOTO COOBITHS.
BeposiTHOCTH COOBITHIA B OIIBITAX

C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSMH.
[IpakTuueckas padbora

COOBITHSI B OITUCAHHOM CITy4YaitHOM
OTIBITE.

D®opMyTHPOBATH YCIOBUS MPOBEICHUS
CIIyYaWHOTO OIIBITA.

HaxoanTh BeposiTHOCTU COOBITHI

B OIIBITaX C PABHOBO3MOKHBIMHU
HCXOJaMH.

MopeaupoBaTh OIBITHI

C pPaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
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MCXOJIaMHU B XOJI¢ MPAKTHYCCKOU
paboThI

Omnepanuu HaL COOBITUSIMU,
CJIOKCHHE BEPOSITHOCTEH

Omneparu HaJ COOBITUSIMMU:
nepeceveHne, 00beIUHEHNE COOBITHIA,
IIPOTHUBOIIOIOXKHBIE COOBITHS.
Juarpammel Diinepa. opmyia
CJIOKEHMS BEPOSATHOCTEN

Hcnmoab3oBaTh 1uarpaMmMsl Jijiepa

U CJIOBECHOE OIHMCAHHUE COOBITHIA

JU1s1 GOPMYJIUPOBKHU U U300paKeHUS
O0OBEIMHEHUS U TIEPECEUCHUS COOBITUI.
Pemarts 3aga4um ¢ UCMOIB30BaHUEM
(bopMyIIBI CII0KEHUS BEPOSTHOCTEH

Y cioBHast BEPOSITHOCTD,
NIEPEBO CIYYaHHOTO OIbITA,
dbopmyIa noaHoM
BEPOSITHOCTU

Y HE3aBUCUMOCTh COOBITUI

VYcaoBHas BEPOSTHOCTb. Y MHOXKECHHE
BEPOSTHOCTEN. [[epeBO CiydaitHOro
skcnepuMenTa. Gopmyiia MoJIHOU
BeposATHOCTU. He3zaBucumeble cOObITHS

PemaTthb 3aga4m Ha HAX0XKICHUE
BEPOSITHOCTEH COOBITUM, B TOM UUCIIE
YCJIOBHBIX C MIOMOIIIBIO IEPEBA
CJIyYalHOTO OTIBITA.

OmnpeneasiTb HE3aBUCUMOCTb COOBITUI
1o hopMyJie U 10 OpTraHU3alUH
CJIy4alHOIO OIbITa

DnemMeHThl KOMOWHATOPUKHU

KomOunaropHoe mpaBuiio
yMHOXkeHus. [lepectanoBkn

u daktopuan. Yucio coueTaHui.
Tpeyrosbauk [lTackansa. opmyia
ounoma HeroTona

HUcnonb30BaTh NpaBUiI0 YMHOXKEHUS
JUJISL TIEPEYUCTIEHUS COOBITUM

B CIIy4alHOM OIIBITE.

Ioab30BaThest popmyioi

U TpeyroyibHUKoM Ilackans

JUISL OTIPENIEIICHUS] YHACIIa COUETaHU I

Cepuu nociea0BaTeIbHBIX
HCIIBITAHU N

buHapHbIi Ciiy4yaliHBIN OIIBIT
(ucribITaHuE), yCIeX U Heyaya.
He3aBucumele ucnsitanus. Cepus
HE3aBUCHUMBIX UCIIBITAHUN J10 IIEPBOTO

Pa30uBaTh CI0KHBIE DKCTIEPUMEHTHI
Ha OTAEJIbHBIE UCTIBITAHUS.
OcBauBaTh NOHATHSA UCIIBITAHUE,
CepHs HE3aBUCUMBIX UCIIBITAHUMN.
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ycniexa. Cepusi HE3aBUCUMBIX
WCTIBITAaHUN bepHyiun.
[IpakTuueckas pabota

C UCIOJIb30BaHUEM JJIEKTPOHHBIX
Ta0JIHIL

IIpuBoaAUTH PUMeEPHI CEPUI
HE3aBUCHUMBIX UCTIBITAHUM.
Pemiats 3aga4u Ha TOMCK
BEPOSTHOCTEH COOBITHI B CEPUU
WCHBITAaHUH JI0 IEPBOTO yCIexa

Y B CEPUSIX UCIIBITAHUN bepHysuin.
N3yuaThb B X01€ NIPAKTHYECKOM
padoThI C UCIIOJIB30BAHUEM
AIIEKTPOHHBIX TA0IUI] BEPOSITHOCTH
COOBITU B CEPUSIX HE3ABUCUMBIX
HCTIBITAaHUI

CrnyyaiiHbIe BEJIUMYUHBI
U pacrpeaeneHus

CiyvaiiHas BeIMYHHA.
Pacnpenenennie BeposiTHOCTEN.
Huarpamma pacnpezaenenus. Cymma

" IMPOU3BCACHHUC CﬂyqaﬁHBIX BCINYHH.

[Ipumeps! pacnipeneneHuil, B TOM
YUCJIE TEOMETPUUECKOE
1 OMHOMHAJILHOE

OcBauBaTh NOHATHS: CITydalHAas
BENIMYMHA, pacrpeiesieHue, Tadauia
pacnpeneneHus, imarpamma
pacnpeneneHus.

IIpuBoauTh NpumMepsI
pacnpeneneHnii, B TOM YHCIIE
Tr€OMETPUIECKOT0 1 OMHOMHUAIBLHOTO.
CpaBHuBaTh pacnpeeieHus
CIIy4alHBbIX BEJIMYUH

Haxoaurb 3Ha4€HUS] CyMMBI

H IIPOU3BCACHMA CJIy‘I&fIHBIX BCJIINYHH.

CTpouTthb M pacno3HaBaTh
reOMeTpUYECcKOe U OMHOMUATILHOE
pacnpeneneHue
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[ToBTOpEeHue, 00001ICHNE,
cucTeMaTu3alMs 3HaHUM

OmnmcarenbHasi CTATUCTHKA.
City4aiiHble ONBITH U BEPOSITHOCTH
CIy4alHBIX cOOBITUM. Oneparuu Hal
COOBITUSIMH. DIEMEHTEI
KOMOMHATOPUKH, CEPUH HE3aBUCUMBIX
HUCHBITaHUHN

IHoBTOPATH H3yUeHHOE
U BBICTPaMBAaTh CUCTEMY 3HAHUHN

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

CIIy4alHOW BEJIMYMHBI

MaTeMaTUYECKOTO 0KUAAHUS
(cTpaxoBanue, JoTepes).
MaremaTH4ecKoe 0KHIaHUE CYMMBI
CIIy4alHbIX BEJIUYUH.
MatemaTiudeckoe 0KuJaHue
r€OMETPUYECKOTO U OMHOMHAIIBHOTO
pacnpeneneHui

HaumenoBanue paznena  |[Kommuectso OcHoOBHOE cofepKaHne OcHOBHBIE BH/IBI J€ATEIBHOCTH
(TemnI) Kypca 4acoB 00yYaroIINXCs
MaremaTnyeckoe 0)KUIaHue 4 [Ipumepbl TpUMEHEHNS OcBauBaTth NOHATUE MATEMATUYECKOTO

OKHIaHUSL.
IIpuBoauTh 1 00CYKAATH TPUMEPHI
MIPUMEHEHUSI MAaTEMaTUYECKOTO
OXXKHIaHUs. Berunuciars
MaTEeMaTUYECKOE 0KHJIaHuE.
HUcnoab30BaTh MOHITHE
MaTeMaTUYECKOTO OKUJIaHHS U €ro
CBOMCTBA IIPU pEUICHUU 3a/a4.
Haxoauts 110 u3BeCTHBIM PopMysiaM
MaTeMaTUYECKOE 0KUJAHNE CYMMBbI
CIIyYalHbIX BEJIMYMH.

HaxoauTts 110 u3BecTHBIM (hopMyiam
MaTeMaTUYECKHUE OXKUJAHUS CITydaHbIX
BEJINYMH, UMEIOIIUX T€OMETPUUECKOE

1 OMHOMHUAIILHOE pacIpeiesIeHUs
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Jlucniepcus U cTaHIapTHOE
OTKJIOHEHHUE CITy4aliHON
BEJINYNHBI

Jucnepcus U cTaHIapTHOE
OTKJIOHEHHE. Jlucniepcun
r€OMETPUYECKOI0 U OMHOMHAIIBHOTO
pacnpezeseHusl.

[Ipaktrueckas padbora

C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0IHI

OcBauBaTh NOHATHUS: AUCTIEPCUS,
CTaHJAPTHOE OTKJIOHEHUE CIIy4aliHON
BEJINYMHBI.

Haxoaurtsb nucrniepcuto

10 PacIpenesICHUIO.

Haxoautp 1o u3BecTHbIM (popmyrnam
JUCIIEPCUIO0 TEOMETPUYECKOTO

¥ OMHOMHMAJIBHOTO paclpe/eeHus,

B TOM YHCJIE B XOJ€ IPAKTUIECKON
paboThI C UCTIOIB30BAHUEM
AIEKTPOHHBIX TAOIHI]

3aK0H OOJIBIIINX YHUCEI

3akoH Oosbiux urcesn. Beibopounsiii
METOJ UCCIICTOBAHUIA.

[Ipaktruueckas padbota

C UCIIOJIH30BAaHUEM DJICKTPOHHBIX
TaOJINII

3HAKOMHUTBCS C BHIOOPOYHBIM METOI0M
UCCIIEIOBAHUS] COBOKYITHOCTHU JJAHHBIX.
N3yuatsb B X0/€ NPaKTUUECKON pabOThI
C MCIOJIb30BAHUEM JJIEKTPOHHBIX
Ta0JIHI] MPUMEHEHHUE BHIOOPOYHOTO
METOJa UCCIENOBAHUS

HenpepsiBHBIE CllyyaliHbIE
BEJIMYMHBI (pacrpeiesieHus)

[Ipumepsl HENPEPBIBHBIX CIIyYaWHBIX
BeJIMYUH. OyHKIUS TUIOTHOCTH
pacnpenenenus. PaBHoMepHoe
pacnpeielieHue U €ro CBOMCTBA

OcBauBaThb NOHATHUS: HENIPEPHIBHAS
CllydaiiHasi BETMYMHA, HEPEPHIBHOE
pacripeneneHue, GyHKIMS ITIOTHOCTH
BEPOSITHOCTH.

IIpuBoaUTH MPUMEPHI HEMPEPHIBHBIX
CIIy4alHbIX BEJINYMH.
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Haxoautb BepOsSTHOCTH COOBITUIA
0 TAHHOW (PYHKITUH TUIOTHOCTH, B TOM
YK CJIe PABHOMEPHOTO paclpeieICHUs

HopmanbsHoe pacnpeneneHue 2 3agauu, NPUBOASIINE K HOpMaJdbHOMY | (OcCBamBaTh MOHATHUS: HOPMAIbHOE
pacnpeneneHuio. OyHKIUS pacrpeneneHue.
IJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO Bo1essiTh 110 ONIMCAHUIO CITyYaliHbIE
pacnpeneneHus. BEJIMYMHBI, PACIIPEICIEHHBIE
[IpakTuueckas pabota 10 HOPMAJIBbHOMY 3aKOHY.
C HCITOJIb30BAHUEM DJIEKTPOHHBIX IpuBoauThs NpuMepsI 33134,
Ta0JIuUIL MPUBOASAIIMX K HOPMAJTbHOMY
pacnpeneneHuro. Haxoautes yucioBbie
XapaKTEPUCTUKHA HOPMAJIBHOTO
pacnpeneneHus no N3BECTHBIM
dbopmymnam.
Pemars 3a1aun, CBsI3aHHBIC
C IPUMEHEHUEM CBOWCTB HOPMAJIBHOTO
pacnpenesneHnii, B TOM YHCIIE
C MCITOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINII
[ToBTOpEeHue, 06001ICHNE 19 IIpencraBieHne TaHHBIX C TOMOIIBIO ITOBTOPSTH N3y4EHHOE U BBICTPAUBATH

U CUCTEMAaTH3alHus 3HAHUN

Ta0JIHI] U TUarpaMm, OIucaTeIbHas
CTaTUCTHUKA, OTIBITHI

C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH,
BBIYMCJIEHHUE BEPOSTHOCTEH COOBITHIA

CUCTEMY 3HAHUHN
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C MpuMeHeHueM popmyn

U rpauuecKuX METOJI0B
(koopauHaTHAas TpsiMasi, 1IepeBo,
Jnuarpamma Jitsiepa), ciiydailHble
BEJIMYMHBI U pacrpeieeHus,
MaTeMaTUYeCKOe OKUJIaHne
CIIy4ailHOM BEJIUYMHBI

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME
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