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Pabouas nporpamma 1o ydeObHomy npeamery «MaremaTuka» (0a30BbIM YPOBEHbD)
(mpeametHas oOmacth «MaTtemaThka W WH()OPMATHKA») BKIIOYAET TOSCHUTEIHHYIO
3aMHCKy, cofiepaHue O0ydeHUs, IUNITAHUPYEMbIe pPe3yIbTaThl OCBOSHUS MPOTPaMMEI I10
MaTeMaTHKe, TeMaTHIECKOE TITAHUPOBAHHE.

[TosicauTenpHas 3amucKa OTpaXkaeT OOIIHE TSN U 3a7a9d U3yYeHUS] MaTeMaTHKH,
XapaKTePUCTUKY ICUXOJOTUYECKUX TPEANOChUIOK K €€ W3YYCHHIO O0ydJaroluMUcH,
MECTO B CTPYKType Y4eOHOTO IUIaHa, a TaKKe TOIXOAbl K OTOOpY COJIepKaHWUS,
K OTIPEJICIICHUIO TJIAHUPYEMBIX PE3YIbTATOB.

Copmepxanre OOYy4YCHHsI pacKphIBacT COACpKATENbHBIC JHUHHUH, KOTOPHIC
npearaTcs s 00g3aTeIbHOTO M3YUYEHHS] B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
obmero o6pazoBaHmsL.

[Inaaupyempie pe3yibTaThl OCBOSHHS MPOTPaAaMMBI MO MaTEeMaTHKE BKIIOYAIOT
JMYHOCTHBIE, METallpeMETHBIC PE3yJIbTaThl 3a BECh IMEPHOJ OOYyUYEeHHs] Ha YPOBHE
cpenHero oOmiero oopasoBaHus, a TaKKe MPEAMETHbIC JOCTIKEHUsS] O0y4YaroIIerocs
3a KaXIbli ToJ1 00y4eHUs

IMNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 10 MaTemMaTUKE Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe PI'OC COO c y4éToM COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA,
NPENBABISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPAAMIMI POCCHUIICKOTO
oOpazoBanus. Peanmuzanusi mporpamMmbl MO0 MaTE€MaTUKE OOECHEYMBAET OBJIAJICHUE
KJIFOUEBBIMA ~ KOMIIETEHIIMSIMU, COCTABJISIIOIIMMU  OCHOBY  JUISI ~ CaAMOPa3BUTHS
U HENpEepBIBHOIO O0pa30BaHUs, IEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOTO U
MO03HABATEJILHOTO Pa3BUTHSI INYHOCTH O0YUYaIOIINXCS.

B nporpamme mo maremMaTHKe y4TE€HbI UJI€U U MOJ0KeHusd KoHuenuuu pa3BUTHS
MaTemaTruyeckoro oopazoBanus B Poccuiickoit @enepanuu. B cooTBeTCTBUM € Ha3BaHHEM
KOHLEMIUK, MaTeMaTH4yeckoe oOpa3oBaHHME JAOHKHO, B YaCTHOCTH, MPEJOCTABIISTH
KKJIOMY 00y4aromeMycsi BO3MOXKHOCTh JIOCTUKEHUSI YPOBHSA MaTEeMAaTHUECKUX 3HAHUMH,
HEOOXOIMMOr0 JJis JadbHEUIed yCnenHol Xu3Hu B o0uiecTBe. MIMEHHO Ha perieHue
ATOM 3a/1a4u HalleJIeHa IPorpaMma o MareMaTrke 0a30BOro ypoBHS.

B snoxy uudpoBoit Tpanchopmaiuu Bcex cdep 4YeIOBEUECKON AesITeIbHOCTH
HEBO3MOXKHO CTaThb OOpa30BAHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3  0a30Boii
MaTEeMaTUYeCKOM MOJATOTOBKH. YK€ B IIKOJIE MaTEMAaTHKa CIY>KUT OMOPHBIM MPEIMETOM
JUISL U3Yy4YEHUS CMEXHBIX JUCLHMIUIMH, a B JKU3HM TIOCJI€ IIKOJIBI peaJbHOU
HEO0OXOMMOCTbIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa3oBaHUE, UTO TPeOyeT MOJTHOLICHHOM
0a30Bol 00111€00pa30BaTEIbHON MOATOTOBKH, B TOM YMCJIE U MaTEMAaTHYECKOH. DTO
00yCJIOBJIGHO TE€M, YTO B HallM JHU PACTET YUCIO CHEIMAIbHOCTEH, CBSI3aHHBIX
C HEMOCPEICTBEHHbIM NPUMEHEHUEM MATEMATHKU: U B cpepe SIKOHOMHKH, U B OU3HECE,
U B TEXHOJIOTUYECKUX 00JIACTAX, U AaKe B TyMaHUTapHbIX cpepax. Takum oOpa3zom, Kpyr
oOyyarouuxcsi, g KOTOPbIX MaTeMaThKa CTAaHOBUTCS 3HAYMMbBIM MPEIMETOM,
CYILIECTBEHHO PaCIIUPSAETCH.



[IpakTHueckasl MOJE3HOCTh MaTEMATHKU OOYCIOBJIEHA TEM, YTO €€ MIPEeIMETOM
ABIIAIOTCS (PyHIAMEHTAIbHBIE CTPYKTYPhI HAILIErO MHUPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJMYECTBEHHBIE OTHOLIEHUS OT NPOCTEHIINX, YCBAaUBAE€MbIX B HEMOCPEICTBEHHOM
OMbITE, JO [JOCTaTOYHO CIIOXKHBIX, HEOOXOAMMBIX JMJIi pa3BUTHUA HAy4YHBIX U
TEXHOJIOTUYECKUX MAEH. be3 KOHKPETHBIX MATEMaTU4YECKUX 3HAHUM 3aTPyAHEHO
NIOHUMAHUE NPHUHIMIIOB YCTPOWCTBA M MCIOJb30BaHUS COBPEMEHHOM TEXHUKH,
BOCHPUATUE W UHTEpIpETalus pa3HOOOpa3HONW COLMAIBHOM, SKOHOMHMYECKOM,
nonuTH4eckod  uHpopmamuu, ManodPQPEeKTUBHA  TMOBCETHEBHAS  IMpaKTUYecKas
JEeATENbHOCTh. KakJOMy 4€I0BEKY B CBOEH KM3HU IPUXOAUTCS BBINOJIHATH JOCTATOYHO
CJIOKHBIE PACUETHI U COCTABIISTh HECTIOKHBIEC aJITOPUTMBbI, HAXOIUTh HY>KHBIE (POPMYJIBI
U NPUMEHATH WX, BIAACTh NMPAKTHYECKUMH MPUEMAMU T€OMETPUYECKUX M3MEPEHUN U
NOCTPOEHUM, YUTAaTh WH(OPMALMIO, IPEICTAaBICHHYI0O B BHAY TaOlMll, Juarpamm
U rpauKOB, XUThb B YCIOBHUSAX HEOINPEACIEHHOCTH WU TOHMMAaTh BEPOSTHOCTHBIN
XapakTep CIy4yalHbIX COOBITUH.

OAHOBPEMEHHO € paclIupeHueM c(ep NPUMEHEHUs MaTeMaTHUKU B COBPEMEHHOM
oOmiectBe Bc€ 0o0jee BaXXHbIM CTAaHOBUTCS MAaTEeMAaTUYECKUN CTUIIb MBIIUICHUS,
NPOSIBISIIOLIMICSA B ONpPENENEHHBIX YMCTBEHHBIX HaBblKax. B mponecce wu3yuyeHus
MaTE€MaTUKU B apceHajd MPUEMOB M METOJOB MBIIIJICHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIMS U JeAYKLHs, 0000IIeHNe U KOHKPETU3allks, aHaJU3 U
CUHTE3, Kiaccu(ukanuss U cucreMarusanusi, abctparupoBanue U aHayiorus. OObEKThI
MaTEMaTUYECKUX YMO3AKJIIOYCHHUM, IMpPaBWIA HMX KOHCTPYUPOBAHUS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKUX  [OCTPOEHUM,  CIOCOOCTBYIOT  BBIDAOOTKE  yMEHUS
(bopMyanpoBaTh, OOOCHOBBIBATH W JIOKA3bIBaTh CYXKIEHUS, TEM CAaMbIM Pa3BHBAIOT
JIOTHYECKOE MBbIIIIeHHe. MaTeMaTuke NpUHAUIeKUT BeAylias pojb B (POPMUPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHTHl MBIIUIEHHS] W BOCHUTAHUM YMEHHU JEeCTBOBATh
10 33JaHHBIM AJITOPUTMAaM, COBEPILIEHCTBOBATH M3BECTHHIE U KOHCTPYHUPOBATh HOBBIE.
B nmpomecce pemienus 3agad — OCHOBHOM Y4eOHOM JI€ATETRHOCTH Ha  ypoKax
MaTE€MaTUKH — Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAJAHAS CTOPOHBI MBIILICHHUS.

OOyuenune mMaTemMaTHke JAaET BO3MOXKHOCTh Pa3BUBATh y OOyYaIOLIUXCS TOYHYIO,
palMoOHANbHYI0O U MH(POPMATHUBHYIO p€Yb, YMEHUE OTOMpPATh HamOoJiee MOIXOJSALINE
S3bIKOBBIE, CHMBOJHMYECKHE, TIpadUyecKue CpeACcTBa JIsi BBIPAXKEHUS CYXACHUH U
HaIJIAIHOTO UX MPEACTABJICHHUS.

HeoOxoaumMbIM KOMIIOHEHTOM OOIIel KyJbTypbl B COBPEMEHHOM TOJIKOBaHUU
SIBJISIETCS 0011Iee 3HAKOMCTBO C METO/IaMU TIO3HAHUS JHCTBUTEIbHOCTH, MPEICTABICHUE
0 TpeAMEeTe W METOJIe MaTeMaTHUKHU, €ro OTIMYUS OT METOAOB E€CTECTBEHHBIX U
IYMaHUTAPHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHUS MaTeMaTHUKU JUIsl pPEelIeHUs
HAYYHBIX U MPUKJIAAHBIX 331a4. TakuM o0pa3om, MaTeMaTuieckoe o0pa3oBaHNEe BHOCUT
CBOM BKJIaJ B (hOpPMHUPOBAHKE OOIIIEH KYJIbTYphI YeJIOBEKA.

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



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

dbopMHpOBaHHE UEHTPAIbHBIX MAaTEeMaTHUYECKUX TMOHATUNA (YHMCIIO, BEJIMYMHA,
reoMerpuyeckas Qurypa, nepeMeHHasi, BEpOSTHOCTb, (DYHKIIHMS), 0OeCleYMBaIOIIUX
MIPEEMCTBEHHOCTh ¥ MEPCIEKTUBHOCTh MATEMATHYECKOTO 00pa30BaHMS 00yUJarOIINXCS;

MOJBE/ICHHE OOYYaIOIIMXCSl HAa JOCTYMHOM I HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKUA U OKPY’KaIOIIET0 MHUpA, MOHUMAaHWE MAaTEMAaTUKH KaK 4acTu
001meit KyIbTyphl UeJIOBEYCCTRA,;

pPa3BUTHE MHTEIJICKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTU MBILIICHHUS,
MHTEpeca K U3YYEHUIO MaTeMaTHKH;

dbopmupoBaHrue (PYHKIIMOHATBHON MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MAaTEMaTHYECKHE AaCHEKThl B PEAIbHBIX JKU3HEHHBIX CHUTYyalUsix
U TpU U3YYCHUU JAPYrUX YYEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (GOpPMYyJIUpPOBATH HX HaA S3bIKE MaTEMaTHKA U  CO3/1aBaTh
MaTeMaTHYECKHE MOJICNIM, TMPUMEHSATh OCBOCHHBIM  MaTEMaTHYECKUM  ammapar
JUIS pelIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX 3aJ]a4, MHTEPIPETUPOBATH U OIICHUBATH
MOJTYYEHHBIE PE3YIIbTATHI.

OCHOBHBIMU JIUHUSIMH cojiepxkaHusi matemaTtuku B 10-11 kmaccax sIBISIOTCS:
«Yucna v BbIUHUCIECHUD», «Aredpa» («Anredpanueckue BBIPAKEHUS», «YPABHEHUS U
HEpaBeHCTBaY), «Havana MaremaTuueckoro ananuzay, «I'eometpus» («I'eomeTpuueckue
burypsl U ux coicTBay, «M3MepeHue reoMeTpUUECKUX BEIMYUHY), «BeposTHOCTh U
CTaTUCTHKa». [laHHbIE JMHUU pa3BUBAIOTCS NApaUIENIbHO, KaxJas B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT JPYTOii, a B TECHOM KOHTAKTE
u B3aumojnencTBuu. Kpome »5Toro, mx OOBEIUHSIET JIOTMYeCKas COCTaBJISIONIA,
TPAAULMOHHO MPUCYIIAasi MAaTEMATUKE U IPOHU3BIBAIOIIAS BCE MATEMATUYECKUE KYPChI U
conepxatenbabie TuHUU. ChopmynupoBanHoe B PI'OC COO TpeboBaHHe «BiaJieHUE
METO/JIaMH JIOKa3aTelIbCTB, aJTOPUTMaMHU pEIICHUs 3a7ad, yMmMeHue (GOopMyIHpOBaTh
ONPENCIICHUSI, AKCUOMBI M TEOPEMBI, MPUMEHSITh HMX, MPOBOAWUTH JI0KA3aTEJIbHbBIC
paccyXJIeHus B XOJIe¢ PEIICHHUS 3a/lauy» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a
dbopMHpOBaHUE JIOTMUYECKUX YMEHUH pacrpeiensercs I0 BCeM TrojaM o0ydeHus
Ha YPOBHE CPEIHET0 O0IIEro 00pa30BaHuUsI.

B cootBercTBin ¢ ®I'OC COO maTeMatHKa SBIISICTCS 00S3aTeIIbHBIM ITPEAMETOM
Ha JJaHHOM ypoBHEe oOpazoBanus. IIporpammoil mo mareMaTuke MpeaycMaTpuBacTCs
u3ydeHue ydeOHoro mpeamera «MartemaThka» B paMKax TpEX y4eOHBIX KYpCOB:
«Anrebpa W Havajna MaTreMaTuueckoro aHanusza», «l'eomerpus», «BeposTHOCTH H
cTaTucThkKay. GOpMUPOBAHUE JIOTMYECKUX YMEHHUM OCYIIECTBISIETCS Ha MPOTSHKECHUU
BCEX JIeT 00y4YeHMs] Ha YPOBHE CpPEIHEro oOIiero oOpa3oBaHUs, a DJIEMEHTHI JIOTUKHU
BKJIIOUYAIOTCS B COZIEpP)KaHUE BCEX HA3BAHHBIX BBIIIEC YU€OHBIX KYPCOB.

OG6mee uncno yacoB Jj1s u3ydyeHus Mmatematuku — 340 gacos: B 10 kmacce — 170
gacoB (5 gacoB B Henmeno), B 11 kimacce — 170 gacoB (5 wacoBB Hepelno).



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

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p3,30BaHI/I$I HaIIPpaBJICHO
Ha JOCTHIXXCHHC 06yanOHIHMHC}I JJMYHOCTHBIX, MCTAIIPCAMCTHLIX H IMPCAMCTHBIX
O6p&30BaTeJH>HBIX PE3YIILTATOB OCBOCHUA y‘I€6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare u3ydeHHs MaTeMaTUKH Ha YPOBHE CpPEIHEro 001ero oOpa3oBaHMs
y oOyuatoierocst Oyayt chopMupoBaHbl CIEAYIONUUE TUYHOCTHBIE PE3YIbTaThl:

1) rpaskIaHCKOro BOCIIMTAHMS

C(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3UIIMKA OOYyYaroIIerocss Kak aKTHBHOTO H
OTBETCTBCHHOTO YJCHAa POCCHICKOIrO OOINECTBa, MPEICTABICHUE O MaTeMAaTHYCCKUX
OCHOBaX ()YHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP, SIBJICHUH, IPOIEAYP IPaskIaHCKOTO
obrrectBa (BBIOOPHI, OMPOCHI U APYroe), YMEHHE B3aMMOJCHCTBOBATh C COLUATBHBIMH
WHCTUTYTAaMHU B COOTBETCTBHMHU C MX (PYHKIUAMHU M Ha3HAUCHUEM;

2) MAaTPUOTHICCKOT0 BOCITMTAHMA:

C(l)OpMHpOBaHHOCTB pOCCHﬁCKOfI Fpa}i(ﬂaHCKOﬁ HNICHTUYHOCTH, YBAKCHUA
K IIpOoIIJIOMY MW HACTOAIICMY pOCCHﬁCKOﬁ MaTCMATHKH, LOCHHOCTHOC OTHOIICHHC
K AJOCTHIXKCHHAM pOCCHﬁCKHX MaTCMAaTHKOB H pOCCHﬁCKOﬁ MaTEMaTHUYECKOM ITKOJIBI,
HCIIOJIB30BaHHC 3THUX I[OCTI/I)KGHI/Iﬁ B IPYIUX HAYKaX, TCXHOJIOTHUAX, C(i)ean O9KOHOMMKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa, CcPOpMUPOBAHHOCTb
HPABCTBEHHOI'O0 CO3HAHUSA, ATUYECKOTO IIOBEIEHHS, CBSI3aHHOTO C IPAKTHYECKUM
IPUMEHEHUEM JOCTHKEHUW HAayKH U JEATENBHOCTBIO YUEHOIO, OCO3HAHHUE JIMYHOIO
BKJIaJla B IOCTPOCHHUE YCTOWYUBOTO Oy IyILIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, PELUIEHUH, PACCYKIECHUW, BOCIPUHUMYUBOCTH
K MaTEMaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCNATAHUS:

c(hOPMHPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTHYECCKHUE 3HAHHMS B WHTEpecax
3I0pOBOTO U 0Oe30macHOro o0pasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
37I0pOBbIO  (3I0POBOE MHUTaHWE, COAJaHCUPOBAHHBIM PEXUM 3aHITUH W OTABIXA,
perynspHas Gpuznyeckas akTHBHOCTb), (PU3MUECKOE COBEPIICHCTBOBAHNE TIPH 3aHATHSIX
CIIOPTUBHO-03/I0POBUTEIBLHON JIESITCIIBHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMS:
TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH TPYIOIIOOHUS, MHTEPEC K Pa3InIHbIM
chepaM mpohecCHOHABLHOM EATELHOCTH, CBA3aHHBIM C MaTEMATHKON U €€



NPWIOKEHUSIMUA, YMEHUE COBEpIIaTh OCO3HAHHBIM BBIOOP Oyayied mnpodeccuun
U peau30BbIBATh COOCTBEHHBIC >KM3HEHHBIE IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTH4ecKoMy oOpa30BaHMIO U caMOOOpPA30BAaHUIO HA MPOTSHKEHUH BCEH JKU3HHU,
TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEUICHUU MPAKTUYECKUX 3aJlady MaTeMaTUYECKOU
HaIPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTUTAHUA:

c(hOpPMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYPhl, HOHUMAHUE BIUSHUS COLIMAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB Ha COCTOSTHUE MPUPOAHON U COLMAIBHOM CPe/bl, 0CO3HAHUE
rII00aNBPHOTO  XapakTepa SKOJIOTMYECKUX TNpoOsieM, OpHEHTalus Ha MPUMEHEHHE
MaTEMaTUYECKUX 3HAHUW [UIsl pElIeHHs] 3aJad B O0JacTH OKpPY’KaKIIEed Cpenbl,
IUTAHWPOBAHMUE TOCTYNKOB M OLICHKM HMX BO3MOXKHBIX HOCIEACTBUM ISl OKPY’KaIOLIEH
Cpenpbl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU M OOIIECTBEHHOM NMPaKTUKU, TOHMMaHWE MaTEeMaTHUECKON HayKH Kak
c(hephl YeIOBEUECKON AESTENIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTH ISl PA3BUTHS
UMBUJIM3ALMM, OBJAJCHUE SI3bIKOM MATEeMAaTHKM M MaTEeMaTUYECKOM KYJIbTypoi
KaK CpEICTBOM  IIO3HAHHWA  MHpaA, T[OTOBHOCTb  OCYIIECTBIISATH  MPOEKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATENbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATbBI

B pesynbTaTte ocBOEHUS IPOrpaMMbl IO MaTEMaTUKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpasoBanus y oOyuatomierocsi OyayT cOpMHUpPOBAHBI METANpPEIMETHbBIE PE3yIbTaThl,
XapaKTEPHU3YIOIIUECS OBJAJCHUEM YHUBEPCAIbHBIMHA TI03HABATEIBHBIMH JCHCTBUSMH,
YHUBEPCAIbHBIMM ~ KOMMYHUKATUBHBIMU  JICUCTBUSIMU W YHUBEPCAIbHBIMU
PETYISATUBHBIMU JEHCTBUSIMH.

Ilo3HaBaTeIbHbIe YHUBEPCAJIbHbIEC Y4eOHbIe eHCTBUSA
ba3oBble Joruvyeckue 1eHCTBUA:

BBIABIATL U XapaKTEpU30BaTh CYILIECTBEHHbIE NPU3HAKUM MaTEMaTUUYECKUX
OOBEKTOB, MOHATUI, OTHOUIEHUH MEXAY MOHATUSAMHU, (POPMYJIUPOBATH ONPEICIICHUS
NOHSATUN, yCTaHaBIMBATh CYLIECTBEHHBIM NpHU3HAK KilaccU(UKAIMK, OCHOBaHUS
JUTst 0000ILEHUsI U CPAaBHEHUSI, KPUTEPUU TTPOBOJMMOTO aHAIN3a;

BOCIIPUHUMATh, (OPMYIUPOBATH U MPEOOPA3OBBIBAThH CYKJICHUSA: YTBEPAUTEIbHbBIC
U OTpHIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBIABIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U IPOTUBOPECUUSA
B (akTax, [NaHHBIX, HAONIONEHUSAX W YTBEPXKICHHUIX, TNpeiaraTb KpPUTEPUH
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEUN U ITPOTUBOPEUNL;

JIEJaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOYEHUH, YMO3AKJIFOUCHUH 110 aHAJIOTUH;



IPOBOJUTH CAMOCTOSITENIHO JOKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEPIKICHHI
(mpsiMble ¥ OT MPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPUBOAMUTH MPUMEPHI U
KOHTPHpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHHUS U BHIBOJIBI,

BBIOMpaTh CIOCO0O perieHus yueOHON 3a1a4uu (CpaBHHUBATh HECKOJIBKO BAPHUAHTOB
pelieHus, BIOMpaTh HanboJiee MOAXOAAUINA ¢ YIETOM CaMOCTOSTENIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarejbcKne J1eiicCTBUA:

UCIIOJIb30BaTh BONPOCHI KaK MCCIENIOBATEIbCKUM HMHCTPYMEHT TMO3HAHUS,
dbopMyIHpoOBaTh BOMPOCHI, (PUKCHUPYIOIIKE MPOTUBOpPEUHE, MPoOIeMy, yCTaHABIUBATh
HCKOMOE U JaHHOE, (JOPMUPOBATH THIIOTE3Y, ApTyMEHTHUPOBATH CBOIO MIO3UITUIO, MHCHHCE,

MPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIECOBAHUE
[0 YCTAHOBJICHHWIO OCOOEHHOCTEM MaTeMaTHYECKOTO OOBEKTa, SIBJICHHUA, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITeNIbHO (hOopMynHpoBaTh O0OOOIIEHHUS U BBIBOABI IO pe3yjbTaTam
MPOBENEHHOTO HAOJIOJCHUS, UCCIIEIOBAHUS, OIEHUBATh JIOCTOBEPHOCTh IMOIYYEHHBIX
pe3yJbTaToOB, BHIBOJAOB U O00OIICHU;

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,
CHUCTEMAaTU3HPOBATh W WHTEPIPETUPOBATH MHOOPMAIUIO PA3TUYHBIX BUIOB U (PopM
MpeCTaBIICHHUS;

CTPYKTYpUpOBaTh HWH(OpMAIMIO, TMPEACTABISATE €€ B pa3IuyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

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

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC YUyeOHbIe JeHCTBUA:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYXKJAEHUS B COOTBETCTBUU C YCIOBHUSIMHU
U LeTSIMU O0ILeHUs], ICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U
NMCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS IO XO1y PELeHMs 33Ja4l, KOMMEHTHPOBATh
MOJTYYCHHBIN pe3ysbTar;

B XO0A€ OOCYXIEHHMs 3aJaBaTb BOIPOCHl IO CYIIECTBY OOCYXIAE€MOW TEMBI,
npoOJeMbl, pelaeMoi 3a1adM, BbICKAa3bIBaTh WJIEH, HAlLlEJIEHHbIE HAa MOMCK PELEHMS,
COIOCTABJISITh CBOU CYXIEHHS C CYXKICHHUSMU JPYTUX YYaCTHUKOB JIMAJIOTa,
0OHapyKUBaTh Pa3IMUME U CXOACTBO IMO3UIIMI, B KOPPEKTHON PopMe (HopMyIupoBaTh
pasHoIIacHsl, CBOM BO3PaKEHUS;

OPEICTABIATh PE3yJbTaThl pELICHHUs 3aJaud, SKCIEPUMEHTa, MCCIEeN0BaHus,
NPOEKTa, CAMOCTOSTENFHO BBIOMpaTh (OopMaT BBICTYIUICHHS C Yy4€TOM 3ajady
NpPE3eHTalMKU U 0COOEHHOCTEN ayTUTOPHH.



PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PEILICHUS 33]]a4H, BHIOUPATH CIIOCOO PEIIeHHUs C YIETOM
UMEIOIUXCS PECypCcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEeHTHpPOBaTh 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 IpoLecca M pe3yibTara PEIICHUs MaTeMaTHYeCKON
3a]1auH;

OpEeIBUAECTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpPHU PELICHUM 3aJauH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HallICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJibTaTa LU U YCIOBHSIM, OOBSICHATH NPUUMHBI
JOCTUKEHUS WIH HEJOCTUKEHUS PE3YJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY, 1aBATh
OLICHKY PUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJIBHOCTD:

MMOHUMATh U UCIIOJIb30BaTh TPEUMYILECTBA KOMAaHIHON U MHANBUIYAJIbHON paOOThI
OpU pEHIeHHH Y4YeOHbIX 3a]ay, HPUHUMATh 1eJIb COBMECTHOM JEsTEIbHOCTH,
IUIAHUPOBAaTh OpPraHM3alMl0 COBMECTHOM paboThl, pacmpelnensTb BHUJIBI padoT,
JIOTOBAapUBaThCA, OOCYX AaThb MNPOLECC W pe3ysabTar padoThl, 0000maTh MHEHUS
HECKOJIBKHX JIFOJEH;

y4acTBOBaTh B TpynmnoBbIX (opmax paboTsl (oOcyxaeHus, OOMEH MHEHH,
«MO3TOBBIE HITYPMbD» U UHBIE), BBIIOJIHATH CBOIO YaCTh PaOOThI U KOOPAHMHUPOBATH CBOU
JEHCTBUS C APYTUMHU YiIEHAMHU KOMaH/Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIaAa B OOLIMiIA
OPOIYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC PE3yNbTaThl OCBOCHHS TMPOTPAMMBI IO MaTeMaTHKE Ha 0a30BOM
YpPOBHE Ha YPOBHE CpeaHEero oo0Iero oopa3oBaHus MPEICTABICHBI 110 TOgaM 00yUYeHUS
B paMKaX OTICNBbHBIX yU4eOHBIX KYpCOB B COOTBETCTBYIOIIMX pasieiiaX MpOrpaMMBbI
110 MaTEMAaTHKE.



OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

INOACHUTEJIBHAA 3AIITMCKA

VY4ebnblll kypc «Anredpa U Hayajga MaTeMaTUYECKOTO aHAIN3ay SBIISIETCS OJHUM
u3 HanOoJyiee 3HAUYMMBIX B TpOTpaMMe CpeIHEero oomero oopa3oBaHuUs, MOCKOJBKY,
C OJIHOM CTOPOHBI, OH 00€CleunBaeT MHCTPYMEHTANbHYIO 0a3y Uil U3y4UeHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JpYrod CTOpPOHBI, (OpMUpPYET JOTUYECKOE
U a0CTpaKTHOE MBIIICHHE OOYYaloIIUXCsl HAa YpPOBHE, HEOOXOAMMOM JJisi OCBOCHHS
y4eOHBbIX KypcOB MH(MOPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU. B pamkax
yueOHOro Kypca «AnreOpa M Hauyajga MaTEMaTHYECKOTO aHalIM3a» oO0ydaroluecs
OBJIAJICBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOM HAYKH, KOTOpasi GOpMYyJIHPYET CBOU
JOCTUKEHHSI B MaTEMaTU4ecKon popme.

Y4eOHbIi Kypc anredpsl 1 Hauajl MaTeMAaTUYECKOTO aHallM3a 3aKJIaIbIBA€T OCHOBY
JUIsl  YCTEIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHH, OWOJIOTUHU, TOHUMAHMUS
OCHOBHBIX  TEHACHIMHA JKOHOMHUKM H  OOINECTBEHHOW  JKU3HH, IO3BOJISAET
OpHEHTHUPOBAThCS B COBPEMEHHBIX IH(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,

YBEPEHHO HCIOJb30BaTh WX B MOBCEIHEBHOW >KU3HU. B TOXe Bpems oBiajneHue
aObCTpaKTHBIMU U JIOTHYECKU CTPOTMMH MaTEMaTHUYECKMMH KOHCTPYKIHUSIMH Pa3BUBAET
YMEHHME HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HMCTHMHHOCTH YTBEPXKICHUS,
UCIIOJIb30BaTh O0O0OIIEHWE M KOHKPETH3alMio, 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 M UHTEPIPETALUU TOTYyUYEHHBIX
pElIEeHUH, 3HAKOMSTCS ¢ MPUMEpaMU MAaTeMaTUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE,
HAyKe M B UCKYCCTBE, C BBIJIAIOIINMHUCS MaTEMAaTHUYECKIUMH OTKPBITHSIMHU B UX aBTOPaMH.

VYuebHbll Kypc anredpsl 1 Havall MaTEMaTHYECKOTO aHaiu3a o0JaaaeT
3HAYUTENbHBIM BOCIUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIM pean3yeTcsl Kak 4yepes
y4eOHbIN MaTepHall, CIOCOOCTBYIOMNN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
U depes3 crenupuKy ydeOHOM AesATeIbHOCTH, TPEOYIOIeld caMOCTOsITEILHOCTH,
aKKypaTHOCTH, MPOIOJDKUTEIBHON KOHIICHTPAIMH BHUMAHUS U OTBETCTBEHHOCTH

3a MOJIyYEHHBIN PE3yibTar.

B ocHoBe Meromuku oOydeHus anreOpe W HadallaM MaTeMaTHYECKOTO aHAJIM3a
JICKUT IEATeTHOCTHBIA MPUHITUATT 00YUICHUSI.

B cTpykType mporpammsl o anreOpe 1 HadaiaMm aHaIu3a BBIACTSIOTCS CIIEIyIOIINe
colepxaTebHO-MeTOANUeCkue JNuHUU: «Yucma u  BeraucieHus», «DyHKIUU U
rpadbukm», «YpaBHEHUsS H HepaBeHCTBa», «Hauama maremaThdeckoro aHaimzay,
«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COJEP)KATEIbHO-METOJUUYECKHE JIMHUU
M3Y4aloTCs Ha MPOTSHKEHUHM [JIBYX JIeT OOy4YeHHs] Ha YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHMsl, €CTECTBEHHO JIOTIONHISA APYT Apyra U MOCTETIEHHO HACHIIIAsICh HOBBIMU
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TEMaMu U pasjenamu. JlaHHbIM yuyeOHbIH Kypc SIBJISIETCS MHTEIPATUBHBIM, IOCKOJbKY
o0beIMHsET B cebe coaep)kaHue HECKOJbKUX MaTeMaTH4eCKHX AMCLUILUINH: anredpa,
TPUTOHOMETPHSI, MATEMATHYECKUI aHAJIN3, TEOpUs MHOXKECTB U apyrue. Ilo mepe Toro
KaKk oOydJaroluecs OBJaJeBalOT Bc€ OoJiee IIMPOKUM MaTeMaTUYECKUM alllapaToM,
y HHUX TIOCIEIOBaTENbHO (DOPMHUPYETCS U COBEPIICHCTBYETCS YMEHHUE CTPOUTH
MaTEMaTHUYECKyl0 MOJIEIb pEajlbHOW CHUTyallud, HIPUMEHATHh 3HAHMSI, IOJyYECHHBIE
B yueOHOM Kypce «Anredpa M Hauvajza MaTEeMaTHUYECKOTO aHAIM3a», JUIsl PELICHUs
CaMOCTOSITENIbHO  COPMYJTMPOBAHHON  MaTeMaTWU4YecKOM  3adaud, a  3aTeM
UHTEPIIPETUPOBATH MOTYUEHHBIN PE3yIbTaT.

ConepxarenpHO-MeTOAMYECKas JIMHUAA «YHWCiIa ¢ BBIYHMCICHUS» 3aBEpIIACT
(opMUpPOBAHNE HABBIKOB HCIIOJIB30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOPOE OBbLIO
HA4YaTO Ha YpOBHE OCHOBHOro obOmiero oOpazoBanus. Ha ypoBHe cpeanero oOuiero
o0pazoBaHus 0c000€ BHUMAHUE yAENIIeTCs POPMUPOBAHUIO TPOYHBIX BEIYMCIUTEIbHBIX
HaBBIKOB, BKJIIOYAIOIIUX B ce0s MCHOJb30BAaHUE PpA3IMYHBIX (OpPM  3aMUCU
JNEHUCTBUTEIBLHOTO YUCIIA, YMEHUE PAMOHAIBHO BBITOJIHATH ACHCTBUS C HUMH, JI€JIaTh
IPUKUJKY, OLEHHUBaTh pe3yibTaT. OOydaroniuecs: MoJaydaroT HABBIKUM MPUOIMKEHHBIX
BBIUMCJICHU, BHIIOJHEHUS IEUCTBUN € YUCIIaMU, 3allMCaHHBIMU B CTaHJApTHOU (opMme,
UCITOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHUN.

ConepxxarenpHass  JUHUS ~ «YpaBHEHHS WM HEPAaBEHCTBA»  peaU3yeTcs
Ha IPOTSHKEHUU BCEro 00YUYEHUS! HAa YPOBHE CPEIHEr0 00UIero 00pa3oBaHusl, HOCKOJIbKY
B KaXJOM pa3fesie IporpamMMmbl MPEeTyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3a/ad.
OOyuaromuecs: OBJIAJEBAIOT PA3IMYHBIMU METOJIaMU PEILEHUS LENbIX, PallMOHAIbHBIX,
UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX, JIOTApU(MUUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHHH,
HEPaBEHCTB U uX cucTeM. [lomydeHHble yMEeHuUs UCTIONb3YIOTCS ITPU UCCIIEI0BAHUM (DYHKIHIA
C IOMOINBIO IPOM3BOAHOW, PEUICHUM NPUKIAAHBIX 3a1ad U 3a7a4 Ha HaXOXKICHHE
HaMOOJbIIMX M HAaWMEHbBIIUX 3HauYeHW (QyHKUMU. [laHHAs coaepikarenbHas JIMHUSA
BKJIIOYAET B ceOsl Takke (OpMHUpPOBAHWE YMEHUM BBITIOJHATH PAcuéThl 1Mo (Gopmynam,
npeoOpa3oBaHus IENbIX, PALMOHAIBHBIX, HUPPAUOHAIBHBIX W TPUTOHOMETPUUECKUX
BBIPOKEHUM, a TaKXKe BBIPAXECHHM, colepKalux crerneHu u jorapudmel. braromaps
U3YYEHUIO  alredpamdyeckoro MaTrepuana MpPOUCXOAMT JajibHEillllee  pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOT'O MBIIIIEHUS 00y4Yaromuxcs, (GOpMHUPYIOTCS HABBIKA
JNEAYKTUBHBIX pacCyXJeHUH, paboTbl C CHUMBOJBHBIMU (hOpMaMu, NpPEICTaBICHUS
3aKOHOMEPHOCTEN U 3aBUCMMOCTEN B BUJIE PABEHCTB M HEPABEHCTB. AJredpa npeaiaraer
3 deKTUBHBIC HHCTPYMEHTBI JJIs1 pELICHHSI TPAKTUUECKUX U €CTECTBEHHO-HAYYHBIX 33/1a4,
HarSHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxarenpHo-MeToauyeckas JiuHAA  «DyHKUMM W Tpaduku»  TECHO
NeperuieTaeTcs ¢ APYruMHU JIMHUAMH Y4EeOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBbICIIE
3a1a€T  TMOCJENOBAaTENbHOCTh  M3yYEHUs  Marepuana. M3ydeHue  CTENeHHOM,
MOKa3aTeJIbHOM, JorapuPMUUYecKOil U TPUTOHOMETPUUYECKUX (DYHKLMM, UX CBONCTB U
rpauKoB, HCHOJIb30BaHME (YHKIMN A7 pelleHdus 3a7ad M3 JAPYrHX y4deOHBIX
IPEIMETOB 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 (GOPMYJIaMHU 3aBUCUMOCTH MEX]Yy pa3IMuYHbIMU
BEJIMYMHAMU, UCCJIENOBATh MOJyYEeHHbIE (DYHKIIMH, CTPOUTh UX Tpaduxu. Marepuan
coJiep>KaTeJIbHOM JIMHUU HalleJIeH Ha pa3BUTHUE YMEHUIN U HABBIKOB, MMO3BOJISIOIMIUX
BBIPQKATh 3aBUCUMOCTH MEXKIYy BETUUMHAMU B Pa3IM4yHON (hopMe: aHATUTHUECKOM,
rpaduueckoii u cioBecHoM. Ero nuzydenue cnocoOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO
MBIILJIEHUS, CTIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AllUU, UCIIOJIb30BAHUIO aHAJIOTUH.
ConepxxarenbHass JnuHug «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 MOJIEJIEH peajbHbIX CUTYallMil, HAXOXKJICHHS HAWJTYUIIEeTrO pPEIICHUS
B IPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3aJadax.3HaKOMCTBO
C OCHOBAMHM MAaTE€MAaTHMYECKOT0 aHaliu3a CIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO,
(GOpMaNbHO-JIOTHYECKOTO M KPEaTUBHOTO MBIIUICHUS, (HOPMUPOBAHUIO YMEHUU
pacro3HaBaTh MPOSIBICHUSA 3aKOHOB MAaT€MAaTUKH B HAyKe, TEXHUKE U HMCKYCCTBE.
OOyuaroiyecs y3HaIOT O BBIJAIOIIUXCS Pe3yJbTaTaxX, MOJYYEHHBIX B XOJ€ pPa3BUTHS
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 | MpeyiaraloT HauOosee
YHUBEPCAIBbHBIN S3bIK, OOBEAUHSIONIMNA BCE pa3/ielibl MaTEMaTUKH U €€ MPUIOKEHUH,
OHU CBSI3BIBAIOT pa3HblE MaTeMaTUYECKHE AUCUUIUIMHBI B eauHoe uenoe. [lortomy
BaYKHO JIaTh BO3MOKHOCTh 00y4aromeMycsi TOHUMATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOM MaTEMATHUKHU U UCIIOIb30BaTh €ro JJIsl BBIPAKEHUS CBOMX MBICIIEH.

B yue6HOM Kypce «Anrebpa v Havajna MaTeMaTUYeCKOro aHaJIN3ay MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MaTEMaTHUYECKOT'0 MOJIEIMPOBAHUS, KOTOPHIE MPU3BaHbI CPOPMUPOBATH
HAaBBIKM MOCTPOCHUS MOJIECJIEN PEANbHBIX CUTYAllMW, HWCCIECIOBAHUS 3TUX MOJEIIEH
C TIOMOIIBIO ammapara aiareOppl W MaTEeMaTUYECKOTO aHajin3a W WHTEpIpeTaluu
MOJYYEHHBIX pe3yJbTaToB. Takue 3aJaHusl BIUIETEHbl B KaXIbId W3 Ppa3fesioB
MpPOrpaMMbl, TMOCKOJBKY BECh Marepuajl y4yeOHOro Kypca HIMPOKO HCIOIb3YEeTCs
JUIS. pelleHusl MPUKIAAHBIX 3adad. [lpu pemeHun peanbHbIX NPAKTAYECKUX 3a1ay
oOyyJaroruecs: pa3BUBAIOT HAOIIOJATEIHPHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJB30BaTh aHAJOTHI0, 0000ImaTh U  KOHKPETHU3UPOBATh
npobnemy. JlesTenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIATHBIX 33]1a4
OpraHU3yeTCs B MPOIECCe M3YUYEHHUs BCEX TEM ydeOHOro Kypca «Ainrebpa W Haudaia
MaTeMaTUYECKOr0 aHAIN3ay.

OO011ee uncIo YacoB, PEKOMEHI0BAaHHBIX JJIs1 U3yUeHUsl yueOHOro Kypca «Anredpa
1 Hayajla MaTeMaTudeckoro anammsa», — 170 gacos: B 10 kimacce — 68 yacoB (2 yaca
B Hemenmo), B 11 kimacce —102 gaca (3 yaca B HEIEIIO).

11



COJEPXAHUE OBYYEHUA

10 KJIACC
Yuciia 1 BBIYUCTICHUSA

PanmonaneHpie uucna. OOBIKHOBEHHbIE M JECATHYHbIE JpOOH, TPOLEHTHI,
OecKOHEYHbBIE TIepUOoANYECKUEe Apodu. AprupMETHUIECKHE ONepallii C palliOHATBHBIMU
quclIaMU, IPeo0pa30BaHMsl YUCIOBBIX BbIpakeHU. [IpuMenenue n1pobeil 1 mponeHToB
JUISL peIIEHUS IPUKJIAJHbBIX 331a4 U3 Pa3JIUYHbIX OTPACiIed 3HAaHUHI U peaIbHOU KU3HMU.

JleicTBUTENbHBIE  4YMcia.  PanMoHanpHBle W MPpPAalMOHAIBHBIE  YHCIIA.
ApudmeTrnueckue omepanuu ¢ JIGHCTBUTENbHBIMH  yHuciaMu. [IpubnmxéHHbie
BBIYMCIICHHUS, IIPaBUJIa OKPYIJICHHUS], IPUKHUJIKA U OLICHKA PE3YJIbTATAa BHIYMCIICHHUM.

Crenenp ¢ nensiM nokazateneM. CtanaapTHas gopma 3anucu AeMCTBUTEIBLHOTO
yucna. Vcrnonb3oBanue mnoaxonAuie (Gopmbl  3amucu  ACWCTBUTEIBHBIX YHUCEI
JUISL PELIEHUS IPAKTUYECKHUX 3a/1a4 U MPEJICTABICHUS JaHHBIX.

ApudmMernyecknii KOpeHb HaTypalbHOW cTeneHu. JlelicTBUs ¢ apuPMEeTHUECKUMU
KOPHSIMH HaTypaJIbHOU CTEIICHHU.

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

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MPEOOPA30BAHMSL.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpUUYECKHE (YOPMYIIBI.

VYpaBHeHUE, KOpeHb ypaBHEHUS. HepaBeHCTBO, penienue HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pelenue 1enbix u ApoOHO-PALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanOHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemenue TpuroHOMETPUUECKUX YPABHEHH.

[IpuMeHeHne ypaBHEHNI M HEPABEHCTB K PELIEHUIO MATEMATUYECKUX 3a7a4 1 3a71a4
U3 Pa3IUYHBIX 00JaCTel HAYKU U peabHOM KU3HHU.

DOyHKUMHU U TPAPUKH

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

OO6nacth omnpeaesneHuss U MHOXKECTBO 3HaueHwi (ynkuuu. Hymu dyHkumm.
[TpomexyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (PYHKIIUU.

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

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

Hauajia MaTeMaTH4eCKOro aHAJIN3a
ITocimenoBaTeIbHOCTH, CIOCOOBI 3aJaHUS ITOCIEIOBAaTEIbHOCTEH. MOHOTOHHBIE
IMOCJIEIOBATEILHOCTH.
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Apudmernueckass U TeoMeTpuyecKas Mporpeccuu. beckoHedHo yObIBaroias
reoMmerpuyeckas mnporpeccusa. Cymma OECKOHEYHO YOBIBAIOIIEH TI€OMETpUYECKOM
nporpeccun. opmyia CI0KHBIX MPOLIEHTOB. Mcnoib30BaHKe MPOrpecCruu AJis PEIICHUS
peanbHBIX 3a/1a4y MPUKJIAAHOTO XapaKTepa.

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

11 KJIACC

Yuciia v BbIYUCICHUSA
Harypanbnubie u nensie uncna. [Ipu3Haku AeNMMOCTH LENBIX YHACEIL.
Crenenb ¢ pallMOHAIBHBIM NIOKa3aresneM. CBOKWCTBA CTEIIEHH.
Jlorapudm uncna. JlecaTuuHble U HaTypajibHbIE JOTapHU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BEIPAKEHUM, COJIEPKAIIUX JTOTapUPMBI.

[IpeoOpazoBaHue BBIPAKEHUN, COJEPXKAIIUMX CTENEHH C  PaAIMOHAIBHBIM
IIOKA3aTENEM.

[Iprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zaTenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTRA.

Cucrembl JTUHEHHBIX ypaBHEHUM. PelieHne MpuUKIaIHBIX 3a7a4 C MOMOIIBIO
CHCTEMBI JIMHEWHBIX YPABHCHUM.

CucTeMbl 1 COBOKYTHOCTH PALIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpumeHeHue ypaBHEHHM, CHCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKUX
3a/1a4 ¥ 3a]1a4 U3 Pa3IM4HbIX 00JIacTell HAyKU U PEabHOM KU3HH.

DyHKUMH U TPaPUKH

Oynkrus. [lepuonnueckne ¢yHkiuu. [IpomMexxyTku MOHOTOHHOCTH (DYHKITUH.
Makcumymbl 1 MUHUMYMBI QyHKITMK. Hanbosnbiliee n HauMeHbIlee 3HaueHue PyHKITUU
Ha IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIINH, UX CBOMCTBA U TPAPUKHU.

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

Hcnonb3oBanue rpadukoB GyHKUUN 17151 pEIICHUS] YPaBHEHUN U TUHEHHBIX CUCTEM.

Ucnonb3oBanue rpadukoB GyHKIUNA 171 HUCCIAEAOBAaHUS TMPOILIECCOB U
3aBUCUMOCTEHN, KOTOpbI€ BO3HUKAIOT NPHU PEIICHUH 3alad M3 JPYTrux Y4eOHBIX
MPEIMETOB U PEATTLHOU KU3HU.

Hauyana maTeMaTH4eCKOro 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, POU3BEEHHS U YaCTHOTO (DYHKIIUH.

[IpumeHeHne TPOU3BOJHOW K MCCIEAOBAHUIO (PYHKIMA Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoskaeHne HanOobIIEeTo 1 HAMMEHBIIETO 3HaYe€HHsI (PYHKLIMU Ha OTPE3Ke.

[TprmeHeHne Nponu3BOAHOM [Tl HAXO0KACHHS HAMITYULIEro PeeHUs B IPUKIIAIHbBIX
3a7a4ax, JIsl ONpEe/IeNIeHUs CKOPOCTH MPOoLiecca, 3a1aHHOTO (popMyInoi i rpadukoM.

ITepBooGpaznas. Tabauiia nepBooOpa3HBIX.

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

INPEAMETHBIE PE3YJIBTATBI

K konity oOyuenus B 10 kiiacce 00y4aroniuiicst moay4duT CaeayIoUIie NpeaMETHbIC
pe3yJbTaThI:

YucJia v BbIYHCTIECHNUA

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

BBITIOJTHATh apU(METHUYECKHUE ONepalliy C PallMOHAJIBHBIMA U JIEMCTBUTEIbHBIMU
YHUCJIaMU;

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

OTIepUpPOBaTh MOHATHSMU: CTEMEHb C LIEJBIM IOKa3aTeseM, cTaHjaapTHas dopma
3allUCH  JICUCTBUTEIILHOTO YHCIIA, KOPEHb HATYpaJIIbHOM CTENEHU, HCHO0JIb30BaTh
MOAXOIAITYI0 (POpMY 3aITUCH ACHUCTBUTEIBLHBIX YUCEN JIJISl PEIICHUS IPAKTUUECKUX 3a/1a4
Y MIPEJICTABJICHUS TaHHBIX;

ONEPUPOBATH TOHATHSIMHU: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOIO YIia,
UCIIOJIB30BaTh 3alUCh IMPOM3BOJIBHOTO yrja 4Yepe3 oOpaTHbIe TPUTOHOMETPHUUECKHE
(GyHKUIHU.

YpaBHeHUs U HEPABEHCTBA:

OIEPUPOBATh IOHATHUAMU: TOXKIECCTBO, YPAaBHEHHE, HEPABEHCTBO, LIEJIOE,
pallMOHAIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YPAaBHEHHE;

BBIMOJIHATH MPEOOpPa3OBaHUS TPUTOHOMETPUYECKUX BBIPAKEHUH M pelaTh
TPUTOHOMETPUUECKUE YPABHEHUS;

BBINIOJIHATh  NMPE0Opa3oBaHUsl UENbIX, PpAalUOHAIBHBIX W HUPPALUOHAIBHBIX
BBIPDAKEHUW W PEIIaTh OCHOBHBIE THUIIBI LEJBIX, PAMOHAIBHBIX W HPPalMOHAIbHBIX
YPaBHEHUN U HEPABEHCTB;

IPUMEHSTh YPAaBHEHUS M HEPABEHCTBA [UISl PELICHUS MATEMAaTUYECKUX 3a7ad U
3a/1a4 U3 pa3Iu4HbIX 00J1aCTel HayKu U peabHON KU3HU;

MOJIEJIMPOBAaTh pealbHbIe CUTYallUH Ha S3bIKE alreOpbl, COCTABISTH BbIPAKEHMUS,
YPAaBHEHMs, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, MCCIEAOBATH IOCTPOCHHBIE MOCIH
C UCIOJIb30BAaHUEM anmapara aareOpsl.
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DOyHKUMM U TPpaPUKH:

OTEepUPOBATh MOHATHAMH: (YHKUHUSA, CIOCOOBI 3amaHus (QYHKIUH, 001acTh
OTIpe/IeNICHUs] 1 MHOXKECTBO 3HaueHU (QyHKUUH, TpaduK YHKIMH, B3aUMHO OOpaTHbIE
byHKIINN;

ONIEpPUPOBATH MOHATUAMHU: YETHOCTh M HEUYETHOCTh (YHKIMHU, HYIH (YHKIIHH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

UCIIONIb30BaTh rpaduku HyHKIIHIA AJIS pEIIeHUs ypaBHEHUI;

CTPOUTHh W YWUTaTh TpauKH JWHEHHON QYHKUIWH, KBaJpaTHUHOW (QYHKIUH,
CTETeHHOU (DYHKIIMHU C LIEeTIBIM MTOKa3aTeleM;

UCIIONb30BaTh rpaduku QYHKIHHA I UCCIeI0BaHUS MPOIECCOB M 3aBUCUMOCTEN
IpU pEelIeHUH 3a/1a4 U3 APYTruX y4eOHBIX MPEIMETOB U PEabHOW KU3HH, BBIPAKATh
(dopMynaMu 3aBUCUMOCTH MEKAY BETHUYNHAMH.

Havyasa MaTeMaTH4eCKOIro aHAJIN3a:

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

ONepUpPOBaTh MOHATUSAMU: OECKOHEUHO yOBIBAIOIIAsl TEOMETPUUECKAs POTPECCHsl,
CyMMa OECKOHEUHO YOBIBAIOILIEH T€OMETPUUYECKOM MPOrpeccuy;

3a/1aBaTh MOCJEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

HCIIOJIb30BaTh CBOWCTBA MOCIJIEIOBATENBHOCTE M MPOrPECCHMl A pEelIeHUs
peanbHBIX 3a/1a4 NPUKIAAHOTO XapaKrepa.

MHo:xecTBa U JIOTHKA:
ONIEPUPOBATH MOHATUSIMHU: MHOKECTBO, ONEPAIIMN HAJlI MHOKECTBAMU;
HCMOJIb30BaTh T€OPETUKO-MHOKECTBEHHBIN almapar IJig ONHUCAHUS PEATbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX YUEOHBIX IPEAMETOB;
OIIEpUPOBATH MOHITUIMHU: ONPEACICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO.

K koHiry oOyuenus B 11 kiacce oOy4aroniuiicst MOJIy4YHT CIAETYIONINE MPEIMETHBIE
pe3yibTaThl:

YucJia ¥ BbIYHCTICHUA

ONEPUPOBATH MOHSATUSIMHU: HATYPAIBHOE, LIEJIOE YHUCIO, UCIOJIb30BaTh MPU3HAKU
JEIMMOCTHU LEIbIX YHUCEN, PA3JI0KEHUE YKCiia HA TMPOCThIE MHOXHUTEIH U PELICHUS
3ajad4;

ONEPUPOBATH MOHATHEM: CTENEHD C PALIMOHAIBHBIM ITOKA3aTEIIEM;

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

YpaBHeHUs U HEPABEHCTBA:

MPUMEHSITh CBOMCTBA CTEMEHMU IJIsi MPeoOpa3oBaHMs BhIpaKEHUW, ONEPUPOBATH
MOHATUSIMU: ITIOKA3aTEIbHOEC YPAaBHEHHWE W HEPABEHCTBO, pPEIIaTh OCHOBHBIE THIIBI
MOKa3aTeIbHbIX YPABHEHUM 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 ISl PEIICHUS TPAKTUYECKUX 33/1a4;

HaXOJWTh PEIICHUS MPOCTEHIINX CHCTEM U COBOKYIIHOCTEW palMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

MOJIETUPOBATh PEAJIbHbIE CUTYallMd Ha SI3bIKE alreOpbl, COCTABIISITH BBIPAKECHUS,
YPaBHEHHUSI, HEPABEHCTBA M CHUCTEMBI 10 YCIOBHIO 33/1a4M, UCCIIEIOBATh MOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAHUEM alllapaTa ajreopsl.

DOyHKUMU U TPAPUKHU:

ONEepUPOBATh MOHATUAMMU: NTepUoanYecKast (PYHKIMS, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMM, TOYKM DSKCTpeMyMa (QYHKIMHM, HauOoOJblllee W HAUMEHbIIEEe 3HAYCHUS
(GyHKIMMA HAa TPOMEXKYTKE, MCIOJIb30BaTh UX JJIs UCCIAEAOBaHUS (PYHKUMH, 3aJaHHOU
rpaguKoMm;

ONepUpoBaTh  MOHATUAMH: TpauKH  TOKA3aTebHOM, JorapupMUYecKou
U TPUTOHOMETPUYECKHUX (YHKIMM, M300pakaTb MX HAa KOOPAMHATHOM IIOCKOCTH M
UCITIOJIB30BATh ISl pELICHUS] YPABHEHUN U HEPABEHCTB;

n300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH TpaduKU JIMHEHHBIX YpaBHEHUU
Y UCIOJIb30BaTh UX JUISl PELIEHUS CUCTEMBI JINHEUHBIX YPaBHEHUN;

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

Hayaja maTeMaTH4eCKOro aHAJIM3a:

ONEepUpPOBATh MOHATUSMU: HENpEpbIBHAS (QYHKLMS, NPOU3BOAHas (yHKLUH,
UCIIOJIb30BaTh T€OMETPUUYECKUN W (PU3UYECKHM CMBICI MPOU3BOJHON [JIs1 PEIICHUS
3azady;

HaxOJIUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKLUMMA, BBIYUCIATH MPOU3BOJHBIE
CYMMBI, IPOU3BE/ICHUS, YACTHOTO (PYHKIIUN;

MCIIOJIb30BaTh MPOM3BOAHYIO MJIsi HMCCIEAOBaHHMS (YHKUMM HAa MOHOTOHHOCTb
U DKCTPEMYMBbI, TPUMEHSTh PE3YJIbTAThl HCCIEIOBAHUS K MIOCTPOCHUIO TPaUKOB;

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

ONepUpOBaTh NOHIATUSIMU: IEPBOOOpa3HAs U HHTETPpal, TOHUMATh T€OMETPUYECKUI
U (PU3UYECKUI 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 aHaIU3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  [KonuyecTBo OcHoBHOE cofiepKaHue OcHOBHBIE BU/IbI JEATEIHHOCTH
(TemnI) Kypca 4acoB 00yJaroIIMXCs
MHOkeCTBa pallMOHATBLHBIX 14 MHOXECTBO, OTICpAITHH Hcnoab30BaTh TEOPETUKO-

Y JEUCTBUTENBHBIX YNCEIL.
PanmonanbsHble ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOXECTBaMu. JluarpaMmsl
Oinepa—BenHa.

Partmonanshubie ynciaa. OOBIKHOBEHHBIE
U JICCSITUYHbBIC APOOU, TIPOLICHTHI,
OECKOHEUHbIC IEPUOIUUECKUE APOOH.
Apudmernueckue onepanuu

C palMoOHaIbLHBIMU YUCJIaAMU,
npeoOpa30BaHUs YUCITOBBIX
BbIpakeHuil. [Ipumenenue npobdeit u
MPOIICHTOB JJIsI PEIICHUS MPUKIATHBIX
3a71a4 U3 Pa3IM4YHbIX OTpaciiel 3HAHUU
Y PEaIIbHOM KU3HMU.

JlencTBUTENBHBIEC YUCIIA.
PartmonanpHbIe 1 UppallMOHATIBHBIC
gucia. ApudMeTndecKkue onepanuu

C ICMCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnm>xEHHBIE BRIYMCIICHHUS, TTPaBUIa
OKpYTJICHUsI, MPUKUJIKA U OLICHKA
pe3yJbTaTa BIYUCICHH.

MHOKECTBEHHBIU anmnapar

JUJIS1 OMCAHUA X014 PEUICHUS
MaTeMaTUYECKHUX 3a7a4, a TAKKE
pEAIbHBIX MTPOLECCOB U SIBIICHUM,

MIPU PEIICHUU 33/1a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

OnepupoBarb NOHATUAMM:
palMOHAIILHOE YHCIIO, NEHCTBUTEIBHOE
YUCJI0, OOBIKHOBEHHAS APO0b,
JeCITUYHAs APOOb, TPOLICHTHI.
BoinosHaTs apudpmeTndeckue
Omepalyy ¢ palMOHAIBHBIMU U
JeWCTBUTEILHBIMU YUCIIAMU;
MPUOIKEHHBIE BEIYUCIICHMUS,
UCIIOJIb3Y MPABUIIA OKPYTIICHHUS.
JleJ1aTh NPUKHUIKY U OLIEHKY
pe3ynbTaTa BBIYMCICHUN.
OnepupoBaTthb NOHATUSIMH:
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 Npeodpa3oBaHus 1IEIbIX
Y PallMOHAJIbHBIX BBIPAKECHUM.
PemiaTb OCHOBHBIE THIIBI LIEJIBIX
MppalHOHAIbHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHATH paluoOHaIbHbIC
YPaBHEHHUS U HEPABEHCTBA

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

®Oyukiuu u rpaduku. CTeneHb
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 popMma 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] 1 MHOXKECTBO 3HAYCHUM
byHkunu, rpa@uk GyHKIMH; YETHOCTh
¥ HEUETHOCTh (DYHKIINH, 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 popMys1aMu 3aBUCUMOCTH
MEK]ly BETMYMHAMU.

HUcnoab3oBath HUPpPOBBIE pecypchbl
JUISL IOCTPOEHUSI TPAPUKOB PYHKIIMH

Y U3YYECHUS UX CBOWCTB

ApudmeTnueckuil KopeHb
N—OM CTEIICHHU.
HNppannonanbHble YpaBHEHUS
Y HEPABCHCTBA
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Apudmerruecknii KOpeHb
HATypaJbHOM CTENEHU. [encTBUs

¢ 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.
BoinosHsaTh peoOpazoBaHus
VMppalHOHATBHBIX BBIPAXKEHUM.
PemiaTb OCHOBHBIE THUITBI
HMppalMOHAIBHBIX YPaBHEHUM

Y HEPABEHCTB.

IIpuMeHATH 1J151 pelieHus
Pa3JIMYHBbIX 33124 UPPaALMOHATIbHbIE
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 TPUTOHOMETPUYECKHUE BoIinosHATH npeodpa3oBanus
dbopmynsl. [IpeoOpazoBanue TPUTOHOMETPUYECKUX BHIPAKECHUMU.
TPUTOHOMETPUYECKUX BBIPAKCHUH. PemiaTbs OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyeCcKux TPUTOHOMETPUYECKUX YPABHCHUN
YpaBHEHUM

[locnenoBarenbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBaTrh NOHATUSIMU:

Y IPOrPECCUH

3a/1aHUs IOCIIE0BATENbHOCTEM.
MOHOTOHHBIE NOCIEA0BATEILHOCTH.
Apudmernueckas 1 reoMmeTpruIecKas
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
MpOTrpeccrur; 0ECKOHEUYHO YObIBArOIIas
reoMeTpruYecKas Mporpeccusi, Cymma
OECKOHEUHO yOBIBAIOIICH
r€OMETPUUECKOU MPOTrPECCHH.
3amaBaTth 110CIE0BATEILHOCTH
Pa3JIMYHBIMU CTIOCOOAMHU.
IpumeHsaTs popmyJry CJI0KHBIX
NPOLEHTOB /JIl PelleHus 3a71a4

U3 peajbHOU NPAKTUKA

(C MUCTIONB30BAHUEM KAIBKYJISATOPA).
HUcnoab3oBaTh cBOMCTBA
IIOCJIEA0BATEIBLHOCTEN U IIPOTPECCUI
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JUTSL PETIIeHUs peabHBIX 3a/1aq
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 I 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 00yJarommxcsl
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 CUMBOJINYecKoi ¢popme

Y WJICTPUPOBATH PUMeEPaMHU
CBOWCTBA CTEIICHH.

IIpuMeHATH CBOIICTBA CTENICHU

JUTs1 IpeoOpa3oBaHUsI BBIPAKCHHM.
®opMyJIHPOBATH

1 WJJIIOCTPUPOBATh rpapuuecKu
CBOMCTBA MOKA3aTeIbHON (PYyHKIIUU.
PemiaTbs OCHOBHBIE THUIIBI
ITOKA3aTEJIbHBIX YPAaBHEHUIN

Y HEPABEHCTB.

HUcnoab3oBath nndpoBbie pecypchbl
JUTsl TOCTpOeHUsI TpadMKOB (PYHKITUI
Y U3YYEHHUS UX CBOWCTB

Jlorapudmuueckast GyHKITUS.
Jlorapudmuueckre ypaBHeHUS
Y HEpaBEHCTBA

12

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

®opMyJIMPOBaTh, 3aAIIUCHIBATH

B CUMBOJIMYeCKO# opme

U WIKCTPUPOBATH IPUMeEPaAMHU
CBOMCTBa Jiorapudma.

BoinosHsaTh npeodpazoBaHus
BBIPKEHUI, COIepKAIIMX JIOTapU(PMBI.
®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

Tpuronomerpuyeckue GyHKIINH, UX
CBOMCTBA U TpaduKy.

[IpuMepbl TPUTOHOMETPUUECKUX
HEpPABEHCTB

OnepupoBarthb

NOHSITHEM NIepuoAryYecKas QyHKIUS.
Crpourb, aHAJIM3UPOBATH,
cpaBHMBATH Tpaduxu
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 U3YUYCHHS 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 33/1auax,
JUTSL OIIpEeIeNIEHUsI CKOPOCTH Mpolecca,
3aJ1aHHOTO (HOPMYJIION MU TpadhUuKOM

OnepupoBaThb NOHATHAMM:
HenpepbIBHAS QYHKIUS; IPOU3BOIHAS
byHKINH.

Hcnmonb30BaTh reOMETpUYECKUN

1 (PU3HYECKHUI CMBICTT POU3BOJHOM
JUISL peLeHus 3a/1ay.

HaxoauThs npon3BoaHbIE
AJIIEMEHTAPHBIX (PYHKLIHIA, BBIYMCIATD
IIPOU3BOJHBIE CYMMBI, TIPOU3BEICHUS,
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
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I/IHTCI‘paH H €TI0 IPUMCHCHUA

[TepBooOpa3nas. Tabnuia
epBOOOPA3HBIX.

HNuTerpai, reoMeTpudecKkum

1 GU3UYECKUI CMBICT MHTETpaa.
Boruucnenue unrerpaia no gpopmyie
Herorona—JleitOnuia

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 peLIEHUs] YPAaBHEHUM U CUCTEM.
IIpumeHeHne ypaBHEHUM, CUCTEM

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

U3 pa3IUYHbIX 00JacTel 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] YPAaBHEHUM.
MopenaupoBaTh pealibHbIC CUTyalluU
Ha SI3bIKE aJIreOphl, COCTABIATh
BBIPAKEHUSI, yDABHEHM S, 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 KH3HHU.
HpI/IBHaKI/I JACIINMOCTH L CIIBIX YHNCCII

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

Ha IIPOCTHIC 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 PEAJIBHOM ’KM3HU C IIOMOLIBIO
OCHOBHBIX MOHATUH Kypca anreOpbl
Y HavyaJl MaTeMaTUYECKOro aHaJIn3a.
Bb10npaTh OnTUMAaNbHbBIE 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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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»

INOACHHUTEJIBHASA 3AIITMCKA

BaxxHOCTh yueOHOro Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMsl OOYCJIOBJIIEHA IPAKTUYECKOM 3HAYMMOCTBIO METAlpPEIMETHBIX U
MIPEAMETHBIX PE3YJIBTATOB OOYyYEHHsS TE€OMETPUU B HANPABICHUH JIMYHOCTHOIO
pa3Butus oOydarommxcs, (opmupoBaHus (YHKIIMOHATBLHOW MaTeMaTUYECKOM
IPaMOTHOCTH, U3Y4YEHHS JAPYruX Y4eOHbIX AMCUMIUIMH. Pa3Butne y oOydaromuxcs

MPaBUJIbHBIX MPEACTABICHUA O CYIIHOCTH M IPOUCXOKJIECHUU T€OMETPUYECKHX
abcTpakuuii, COOTHOLUIEHHM pPEAJbHOTO W WJCAIBHOIO, XapaKTepe OTpa)KEeHUs
MaTeMaTHYECKOW HAyKOU SIBJICHUHM U MPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK W POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPaKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS 00YyUaIOLIUXCS, a
TaK)K€ KauyeCTB MBILUICHHS], HEOOXOAUMBIX JUIsl aJalTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBsIeTCA ONHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOLIETOo

oOpa3oBaHMsI, TaKk Kak OOECIIEYMBAET BO3MOXHOCTb M3YYEHMs KakK JUCIMUILINH
€CTECTBEHHO-HAYYHOI HAIIPAaBJIEHHOCTH, TAaK U TYMaHUTAPHOM.

Jlornyeckoe MbllUIeHUE, (QOpMUpPyEMOE TpH H3YYEHUH OOYYAIOIIMMUCS
MNOHATUHUHBIX OCHOB I'€OMETPUM U MOCTPOEHUU LIENOYKU JOTHYECKUX YTBEPHKIACHUIM
B XOJI€ PELICHUS TEOMETPUUECKHX 3a/1a4, YMEHHE BBIIBUTATh U OIPOBEPraTh TMITOTE3bI
HEIOCPEACTBEHHO MCIIOIB3YIOTCS MPU PELIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIUKJIA,
B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHNE OpUEHTUPOBATHCS B POCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX
o0JacTsAX JAesATeNbHOCTH uyejoBeka. OpueHTalusi 4YejJoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBUE €r0 COLMAIIbHOTO ObITHS, (popMa OTpaKeHUs
OKpPY’KaIOILIET0 MUPA, YCIOBHE YCIEIIHOTO MO3HAHUSA U AKTUBHOTO MPeoOpa30BaHUS
neiicrBuTenbHOCTH. OnepupoBaHUE NPOCTPAHCTBEHHBIMM 00pa3amMu OOBbEAUHSET
pasHble BUIbl Y4eOHOH W  TPYNOBOM  JAESITENBHOCTH,  SABISAETCA  OJHHUM
U3 Mpo(peCcCHOHANBHO BAXKHBIX KAYECTB, MO3TOMY aKTyallbHa 3a7ada (pOopMUPOBaHUS
y 0O0yyaroumxcs MNPOCTPAHCTBEHHOI'O MBIIUIEHUS KaK Pa3HOBUIHOCTU OOpa3HOro
MBIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K MPaKTUYECKON
NEeSATEIbHOCTH 110 MHOTUM HANpPaBIICHUSM.

[enb ocBoeHust mporpamMmbl yueOHOro Kypca «I'eomerpus» Ha 6a30BOM ypoBHE
o0yueHus — o0mieoOpa3oBaTebHOE M OOIICKYJIBTYPHOE pPa3BUTHE OOYYArOLIUXCS
yepe3  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHSs W HCHOJIb30BaHUS
CHUCTEMAaTUYECKUX T€OMETPUUYECKUX 3HAHUM U JIEUCTBUM, CIELIM(PUUHBIX T€OMETPHH,
BO3MOYKHOCTH YCHEIIHOTO MPOJOJDKEHUS O00pa3oBaHMsS MO CHEUAIbHOCTAM, HE
CBSA3aHHBIM C PUKJIATHBIM UCIIOJIb30BAHUEM F€OMETPUHU.

[IpuoputeTHbIMM 3a7auaMu  OCBOEHHUSI y4deOHoro kypca «l'eomeTpus»
Ha 6azoBoM ypoBHe B 10—11 knaccax siBisitOTCS:
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(opMupOBaHUE MPEICTABICHHUS O FEOMETPUM KaK 4aCTU MUPOBOW KYJIbTYpPbI U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE TPEACTABICHUS O MHOTOTPaHHMKAX M TeElax BpAaIleHUs Kak
0 BaXHEHIIMX MaTeMaTHYECKUX MOJEIAX, MO3BOJIAIOIIMX OMNHUCHIBATh M H3y4daThb
pa3HbIE SBJIEHUS OKPYKAIOIIETO MUPA;

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

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

(popmupoBanue YMEHMUS OIepupoOBaThH OCHOBHBIMU HOHSTUSIMU
0 MHOTOTPaHHUKAX U TEJIax BPALIEHHs U UX OCHOBHBIMU CBOMCTBAMU;

OBJIaJICHHE AJITOPUTMAMH PELICHUs OCHOBHBIX THUIOB 3ajad, (hopMHpOBaHHE
YMEHUSL MPOBOJIUTH HECJIOXKHBIE JI0KA3aTEJIbHBIE PACCYKIEHUS B XOJI€ PEIICHUS
CTEPEOMETPUUECKHUX 3a7a4 U 3a1a4 C IPAKTUYECKUM COJEPIKAHNUEM;

pPa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX CIHOCOOHOCTEN 00yyarommuxcs,
[IO3HABATEJIbHOM  AKTHUBHOCTH,  HCCIEAOBATEIbCKUX  YMEHHUH, KPUTHUYHOCTH
MBIILJICHUS;

(dopmupoBaHre (QPYHKIMOHAIBHOW TIPaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHUU:
YMEHUE PAaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX NOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pEajbHBIX JKU3HEHHBIX CUTYAlUSX M TPH U3YYEHHH APYTHX
y4eOHBIX  NPEAMETOB, MPOSBJICHUS  3aBUCUMOCTEM U 3aKOHOMEPHOCTEH,
(GopMyIMpOBaTh MX Ha S3bIKE T'€OMETPUHM M CO3/1aBaTh I'€OMETPUYECKUE MOJIEIH,
IPUMEHATH OCBOCHHBIM TE€OMETPUYECKMU amnmapar [l peleHuss MPaKTUKO-
OpPUEHTHUPOBAHHBIX 3a7a4, WHTEPOPETHPOBATh M  OLEHUBATh  IOJYyYEHHbIE
pe3ynbTaThlI.

OTnMYUTENHbHON  OCOOEHHOCTHIO MPOTPaMMbl 1O TE€OMETPUU  SBIIAETCS
BKJIIOUEHHE B KypC CTEPEOMETPUM B Hauyaje €ro M3y4yeHus 3a/Jad, pelIaeMbIX
Ha YPOBHE MHTYUTHUBHOTO MO3HAHWS, U ONPEACIEHHBIM 00pa3oM OpraHu3oBaHHAas
paboTa HaJl HUMH, YTO CLIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOIO
MBIILJICHUS, CTUMYJIUPYET TMPOTEKAHUE WHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET
K JAJIbHEUIIEMY U3YyUECHUIO MTPEIMETA.

[Ipeanourenue OoTAAETCS HATIAIHO-KOHCTPYKTUBHOMY METOJY OOY4YEHHs, TO
€CTh TEOPETHUYECKUE 3HAHUS HMMEIOT B CBOEW OCHOBE UYBCTBEHHOCTb MPEIMETHO-
IPAKTUYECKOM  JIESITENBHOCTH. Pa3BUTHME MNPOCTPAaHCTBEHHBIX MPEACTABICHUM
y 0O0ydJaromuxcsi B Kypce CTEPEOMETpUU NPOBOAUTCS 3a CYET peuieHus 3ajad
HAa CO3J]aHUME TMPOCTPAHCTBEHHbIX O00pa3oB W 3aJad Ha ONEpPUpPOBAHHUE
IpOCTpaHCTBEHHbIMU oOpazamu. CozgaHue o0Opa3a TOPOBOJUTCS € ONOPOH
Ha HarJISIIHOCTh, a ONIEPUPOBAaHUE 00PA30M — B YCIOBUSX OTBICYEHHS OT HATJISITHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIEP KaHUSI.

OCHOBHBIMHU COZIEpKATENbHBIMU JIMHUAMH Yy4yeOHoro kypca «['eomerpus»
B 10-11 «kmaccax sBustorcsa: «MuororpaHHukn», «lIpsMble W IUIOCKOCTH
B npocTpaHcTBey, «Tena BpamieHus», «BeKToOpbl 1 KOOPAUHATHI B MPOCTPAHCTBEY.
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dopMUpPOBAHKE JIOTHUECKUX YMEHUN pacTIpeAeiieTCs He TOJIBKO M0 COAepKaTEIbHbIM
JIMHUSM, HO U TI0 TOJIaM 00y4YeHUs Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHusl.
Conepxanue o00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHHS TMpOrpaMMbl 1O TEOMETPHUH, pacHpeleiIEHHbIM MO TojaM OOydeHus,
CTPYKTYPUPOBAHO TaKUM 00pPa30M, YTOOBI OBJIAJICHUE T€OMETPUUECKUMU MMOHATUSIMHU
¥ HaBBIKAMH OCYIIECTBIISJIOCH MOCIEAOBATEIBHO U MOCTYIATENbHO, C COOIIOICHIEM
MPUHIUIIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKJIIOYAIKNCH B OOIIYIO CUCTEMY
T€OMETPUUYECKHUX MPEICTABIICHUN 00yJarOIIMXCs, pacIIupsis U yriyosss e€, oopa3ys
MIPOYHBbIE MHOYKECTBEHHBIE CBS3H.
OO6miee yucao0 YacoB I HM3y4YeHUsT Y4yeOHOro Kypca
«I"'eometpus» — 102 gaca: B 10 ximacce — 68 yacoB (2 yaca B Heeno), B 11 kiacce —
34 gaca (1 gac B HEJEINIO).

COAEPKAHUE OBYUYEHMUSA

10 KJIACC

IIpsiMmble U VIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TTOHATHS cTepeoMeTpun. Touka, npsMasi, IIOCKOCTb, MTPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM ITOCTPOCHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUN
Y CIIC/ICTBUSI U3 HUX.

B3anmHOEe pacnonokeHue MNOpsMbIX B IIPOCTPAHCTBE: IE€peCeKaroluecs,
IapajuIeNIbHbIE U CKPEIMBAIOIIKECS NMpsAMbIE. [lapamieIbHOCTD MPSAMBIX U IIOCKOCTEN
B NPOCTPAHCTBE: MAPAJJIEIBHBIE MPSMBIE B IMPOCTPAHCTBE, MAPAJLIEIBHOCTH TPEX
MPSMBIX, MapauIeNIbHOCTh MPSIMOM M IUIOCKOCTH. YTIJIbI C COHAIPaBJICHHBIMU
CTOPOHAMH, YTOJ MEXKAY NMPAMBIMU B IIpocTpaHcTBe. [lapamnenbHOCTh MIOCKOCTEM:
MapajyleJbHbIE TUIOCKOCTH, CBOWCTBA IApaUIeNbHBIX IUIOCKOcTer. IIpocrenmme
MPOCTPAHCTBEHHbIE (UTYpbl Ha IIJIOCKOCTH: TETpadap, KyO, MmapasuieNenurie],
MMOCTPOCHUE CEUCHU.

[lepnieHAUKYISIPHOCTh MPSAMOM M IUIOCKOCTH: IEPIEHAUKYJISIPHBIE IMPSIMbIE
B IIPOCTPAHCTBE, MPSAMBIE NapAJIIETbHBIE U EPIIEHAUKYIISPHBIE K IUNIOCKOCTH, IPU3HAK
MEPIIEHAUKYJISIPHOCTH MPSIMOU U TUIOCKOCTH, TEOPEMA O NPAMOM NEPIECHINKYISAPHON
IJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YIOJ MEXKY ITPSAMOM U INIOCKOCTBIO, ABYIPaHHbIN
YTOJ1, INHEVHBIN yTroJl ABYTPaHHOrO yriia. [leprneHauKynsp u HakJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 TIIOCKOCTH, MPOEKIUS (DUTYPHI
Ha TUIOCKOCTh. [lepneHAuKyIsipHOCTh IIOCKOCTEM: MPU3HAK MEPIECHANKYISIPHOCTH
JIIBYX IUIOCKOCTEN. Teopema 0 TpEX NMEPIEeHAUKYIISIpax.

MHororpaHHuKHu
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIMYKJIBIE U
HEBBINYKJIBIE MHOTOTPAaHHUKH, Pa3BEPTKA MHOrorpaHHuka. Ilpusma: N-yrombHas
npu3Ma, TpaHU U OCHOBAHHS TMPHU3MBI, MPsSMas W HAKIOHHAS MPHU3MbI, OOKOBas H
MOJTHAs IOBEPXHOCTH MpU3MBbL. [lapannenenunesn, npsaMOyroJibHbIN Napasieaenune]]
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u ero cpoiicTtBa. [lupamuna: n-yronapHas nupamuaa, rpaHd 1 OCHOBAHHUE MUPAMUJIBL,
OOKOBasi M MOJIHAsA MMOBEPXHOCTh MHPAMHU[IbI, MPABUIIbHAS U yCE€UEHHAs NMUpamMujaa.
OneMeHTbl TNpu3Mbl W nupaMuibl. [IpaBUibHBIE MHOTOTpaHHUKH: IOHSTHE
MPAaBWIBHOTO MHOTOIPaHHWKA, NpaBWJIbHAs IpHU3Ma W MpaBWIbHAsA MHUPAMHJA,
npaBuiIbHAs TPEyroJbHas MUpaMUJia U MpaBUIIBHBIN TeTpadip, ky0. IlpencraBnenue
O IIPaBUJIbHBIX MHOTOTPAHHHUKAX: OKTA3Ap, JOAECKadIp U ukocarap. CeyeHus npu3Mbl
Y TUPAMUJIBI.

CummMeTpus B TNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOMH,
IJIOCKOCTU. DJIEMEHThl CHMMETPUU B MUPaMHUJIaX, Mapauleenuneaax, IpaBUIbHbIX
MHOTI'OTPAaHHHKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, Auaronanu, yrisl. [Inomans
OOKOBOW TMOBEPXHOCTM U TIOJHOM TMOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIA]b
OCHOBaHMi, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsAMOMN Mpu3Mbl. [Lnomiaas 00koBoM
IIOBEPXHOCTH M IIOBEPXHOCTU IPABWIBHOM MNHUPAMHUIBI, Teopema O IUIOLAAU
yceu€HHOU nupamusl. [lonstue 00 00béMe. O0BEM TUpamMuabl, IPU3IMBI.

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

11 KJIACC

Tena Bpaimenust

Hunuuapuyeckas MOBEPXHOCTh, 00pa3yoIINe MUIMHAPUIECKON MOBEPXHOCTH,
OCh LIMJIMHAPUYECKON MOBEPXHOCTHU. LIMMHIp: OcHOBaHUsA U OOKOBas MOBEPXHOCTD,
o0Opa3yronias 1 0Ch, IIIONIaAhr OOKOBON U MOJTHON MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3ylol[e KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOW ToBepXHOCTH. KoHyC: OCHOBaHME U BepilMHa, o0pa3yromias u
OCh, TUIOIIAIb OOKOBOM M MOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yromue u
BBICOTA, OCHOBaHUS U OOKOBasi TOBEPXHOCTh.

Cdepa m map: ueHTp, paauyc, AUAMETpP, IUIOLIAAb TOBEPXHOCTH CQEPBHI.
B3aumuoe pacnonoxkenue chepsl U IMIOCKOCTH, KacaTeldbHas IMJIOCKOCTh K cdepe,
oAb chephl.

N300paxkeHue Te BpallleHusl Ha MIIOCKOCTU. Pa3BépTka HIMIMHpA U KOHYCA.

KomOunHanuu Ten BpalleHusi U MHOTOIPaHHUKOB. MHOTOrpaHHUK, OMUCAHHBIN
okoJ10 cepsl, chepa, BucaHHasi B MHOTOTPAHHUK, WK TEJIO BPAIICHUS.

ITonsarue 06 06BEMe. OcHOBHBIC CBOMCTBa 00BEMOB Ten. Teopema 06 00bEME
MPSIMOYTOJILHOTO TIapaJijiesienumnena u cneAcTBus u3 He€. O0BEM muIMHIpa, KOHyca.
OO0bEM mapa u wiomanb cepel.

[Tonobnsie Tena B mpocTtpaHcTBe. (COOTHOIICHUS MEXAYy IUIOMIAAsIMU
MOBEPXHOCTEH, 00BbEMAaMU MOAOOHBIX TEN.

Ceuenus mumHpa (MapajjiesibHO U MEePIEeHIMKYIIPHO OCH), CEYEHHUsI KOHYcCa
(mapajuieTbHOE OCHOBAHUIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUEHUS 1Iapa.
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BekTopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha IUIOCKOCTH M B NMpocTpaHcTBe. CII0)KEHUE W BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BekTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio nmapamienenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHHEM
IIPABWI IEUCTBUN C BeKTOpaMu. lIpsiMoyronbsHas cucremMa KOOpAMHaT B IPOCTPAHCTBE.
Koopaunatsl BexTopa. [Ipocreiimue 3axaun B KOOpAUHATAX. YTOJI MEXKYy BEKTOPAMH.
CkaJsipHOE TPOM3BEICHUE BEKTOPOB. BBIUMCIEHHE YIIOB MEXAY NPSIMBIMA U
IUIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/ IIPH PEILICHUN 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
JNBYIPAHHOTO YTJa, IWHEWHBIN YroJI ABYTPAHHOTO YIJa, FpajayCHas Mepa IBYIrpaHHOTO
yria;

ONEpUpPOBaTh MOHATHUSIMHU: MHOTOTPAHHHMK, BBINYKJIBIA W  HEBBITYKIIbIA
MHOT'OTPaHHHUK, JIEMEHThI MHOTOTPaHHUKA, MPABUILHBIA MHOTOTPAHHUK;

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

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

OMEepUpPOBATh MOHATHIMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB;

OOBSACHATH MPUHLUIIBI TOCTPOCHUS CEUEHUM, UCTIOJIb3YsI METO/I CJIEJIOB;

CTPOUTH CEUYEHUS! MHOTOTPAHHUKOB METOJOM CII€JIOB, BBINOJHATH (BBIHOCHBIE)
MJIOCKUE YEPTEXKHU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y;

pemaTh 3aJaul Ha HAXOXKJIEHHE TNeOMETPUUYECKHX BEJIMYUH MO 00pasnam Wiu
aIrOpuTMaM, MPHUMEHSS UW3BECTHHIE AHAIIMUTHUYECKUE METOAbl TMPU PELICHHUH
CTaHAAPTHBIX MaTEMAaTHUYECKHX 3a/lady Ha BBIYUCICHHE PACCTOSHUN MEXIY IBYMS
TOYKAaMH, OT TOUKH JI0 IPSIMOM, OT TOUKH JI0 MJIOCKOCTH, MEXIY CKPEIIUBAIOIUMUCS
PSIMBIMU;

pemaTh 3aJa4i Ha HaXOXKJIEHWE T€OMETPUUYECKUX BEITUYHMH MO 0o0pasmam wiu
QIrOpUTMaM, MPUMEHSISI W3BECTHBIE AHAIUTUYECKHE METOJIbl MPHU PELICHUU
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CTaHJApPTHBIX  MAaTeMaTUYEeCKUX  3a7ad Ha  BBIYMCIECHUE  YIJIOB  MEXAY
CKPEUIMBAIOIIUMHUCS TPSIMBIMH, MEKIY IPSIMOU U TUIOCKOCTBIO, MEXK]TY INTIOCKOCTSIMH,
JBYTPaHHBIX YIJIOB;

BBIUUCIATh OOBEMBI M IJIOLIAAM TMOBEPXHOCTEM MHOIOIPAHHUKOB (IIpU3Ma,
NUpaMuJa) ¢ MpUMEHEHHEM (POPMYJI, BBIUNCIATh COOTHOIICHUS MEXAY IUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMH MOO0OHBIX MHOTOTPAaHHUKOB;

ONEepUpPOBATh MOHATUSAMU: CHMMETPHUS B IPOCTPAHCTBE, LUEHTP, OCh U IJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYpHI;

U3BJIEKaTh, IMpPeoOpa3oBbIBaTb U HUHTEPIPETHPOBATH  HHPOpPMAIUIO
O IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypaX, MPEACTABICHHYI0 HAa YEPTEXKAX U
PUCYHKaX;

OPUMEHATh TeOMETpUYecKue (PaxkThl JJI PEUICHUS CTEPEOMETPUUYECKUX 3azad,
IPEANOJIaralouX HECKOJIBKO IIaroB PEHIeHUs], €CIM YCIOBHUS MPUMEHEHHUS 3aJaHbI
B SIBHOU (popme;

MPUMEHATHh  MPOCTEHMIIME  MPOrPaMMHBIE  CpEICTBA M BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1aY;

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

MIPUMEHATh TOJyYECHHbIE 3HAHUS Ha MPAKTUKE: aHaJU3UpPOBATh peajbHbIC
CUTyallUM M TPHUMEHSATh HW3YUYEHHBbIE TOHATHS B IIPOLIECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKu cPOpPMYJIMPOBAHHOMN MPOOIEMBI, MOJIETUPOBATh pEaJIbHbIE CUTYallUuN
Ha SA3BIKE T'€OMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIM C HCIIOJIb30BAHUEM
reOMETPUYECKUX TOHATUH M TEOopeM, ammapaTa aiareOpbl, peuarb MPaKTHUECKHUe
3aJlayu, CBA3aHHbIEC C HAXOXKICHUEM T€OMETPUUECKUX BEIUYHH.

K koHiy 00yuenus B 11 kiacce o0yyarouuiicss Hay4YnuTCA:

OTepUPOBaATh TMOHATUSMU: IMJIMHIPUYECKAsT TOBEPXHOCTh, O0O0pa3yroIIue
IIUTMHAPUYECKON TIOBEPXHOCTH, ITUIMHAP, KOHUYECKass TIOBEPXHOCTh, 00pa3yrolne
KOHUYECKOH TTOBEPXHOCTH, KOHYC, c(heprueckasi TOBEpXHOCTH;

pacrno3HaBaTh Teja BpauieHus (MIIMHIP, KOHYC, cdepa U 1map);

OOBSCHATH CTIOCOOBI TTOJIYYECHHUS TEJl BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOI0KEHHUE Chephl U TNIOCKOCTH;

OIIEpUPOBATh MOHATHUSIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CETMEHTa, IIapOBOH CIOW, OCHOBAHME IIAPOBOTO CIIOSI, BHICOTA IIAPOBOTO CIIOA,
IapOBOM CEKTOP;

BBIYHCIIATH 00BEMBI U TUTOIIAIM TIOBEPXHOCTEH TEJ BPAIICHHS, T€OMETPHUCCKUX
TEJ ¢ MpUMeHeHneM (popmyi;

OTICpUPOBATh MOHATUSIMH: MHOTOTPaHHUK, BIMCAHHBIA B c(hepy W ONMMCAHHBIN
okoJ10 cepsl, chepa, BiucaHHasi B MHOTOTPAHHUK WJTU TEJIO BPAIICHUS;

BBIYHCIIATh COOTHOIICHUS MEXIY TUIOMIAASMHU TOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;

32



n300pakarb wu3y4daemble GUTYpPBl OT PYKH W C TIPUMEHEHUEM TPOCTHIX
4epTEKHBIX NHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIC) TJIOCKHE YEPTEXKH M3 PUCYHKOB TMPOCTHIX OOBEMHBIX
buryp: BuzI cBepxy, cOOKy, CHU3Y, CTPOUTH CEUCHHSI TEJI BPAIICHHSI;

U3BJICKaTh, HMHTEPIPETUPOBATH W NpeoOpa3oBbIBaTh  HHPOPMAIHIO
0 MPOCTPAHCTBEHHBIX T'€OMETPHUCCKHUX (DUTYpax, MPEACTABICHHYIO HAa YEPTEkKax H
PUCYHKaX;

OTIEpUPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTRE;

BBITIOJTHSITH ACHUCTBUS CIIOKCHHSI BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOKCHHUS
BEKTOpA Ha YHCII0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHH 00JIaIal0T;

MIPUMEHSTH TIPABUIIO MTapajuIeIIenIe/a;

OTIEpUPOBATh TOHATHSAMU: JEKAPTOBHI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIrOJd MEXKIY
BEKTOpaMH, CKAJIIPHOE MPOU3BEJACHHE BEKTOPOB, KOJUTMHEAPHBbIC W KOMILIAHAPHBIC
BEKTOPBHI,

HaXOJUTh CYMMY BEKTOPOB U IPOU3BEICHHE BEKTOpA HA YKCIIO, YTOJl MEXIY
BEKTOpaMH, CKaJSIpHOE IMPOU3BEJCHUE, PACKIaAbIBaTh BEKTOpP IO  JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh INIOCKOCTh YPABHCHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

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

pemarh TPOCTEHITNE TEOMETPUYECKHE 3aJadyd Ha TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

peniaTh 3a7a4M Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUN U HAXOXKICHHUE
TCOMETPUYECKUX BEIIMYWH M0 OOpasliaM WM ajaropuTMaM, NMPUMEHSS W3BECTHBIC
METO/Ibl IPH PEIICHUH CTaHAAPTHBIX MaTEeMaTUYECKUX 3a]1aY;

MPUMEHATh  MPOCTEHIIHE  MPOTPAMMHBIE  CPEICTBA H  DJEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

MIPUBOJNTH MPUMEPHI MAaTEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KHU3HHU,
pacrno3HaBaTh MPOSIBIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHATh TIOJyYCHHBIE 3HAHWUS Ha TMPAKTHKE: AaHAIM3UPOBATH PEATbHBIC
CUTyallMM W TIPUMEHATh W3yYCHHBIC TIOHATHS B TPOIECCE ITOMCKA pEIICHUs
MaTeMaTU4YeCKu cPopMyIUPOBAHHOMN IPOOIEMBI, MOICIUPOBATH PEAIbHBIE CUTYAITHH
Ha S3bIKE TEOMETPHUH, WCCICIOBATh ITOCTPOCHHBIE MOJCIHA C HCIOJb30BaHUEM
T€OMETPUYECKUX TIOHSATHM W TEOpeM, ammapara ajireOpbl, pemiarh MPaKTUYECKUe
3aJ1auM, CBSI3aHHBIC C HAXOXKICHUEM ICOMETPUICCKUX BEITUYHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

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

TOYKa, MpsMasi, MIOCKOCTb,
npoctpaHcTBo. [IpaBuina uzoOpaxeHus
Ha PUCYHKaX: U300paKeHUs
TUTOCKOCTEH, TTapajlIeTbHBIX TIPSIMBIX
(OTpe3KOB), CepeMHbI OTpE3Ka.
[Tonarus: nepecekarommecs
TJIOCKOCTH, TIEPECEKAIONTUECS TpsiMast
Y TUTOCKOCTb.

3HaAKOMCTBO C MHOTOTPaHHUKAaMH,
U300pa)KEHUEe MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprekax. HaganbHbIe 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 npencraBieHus

O MPOCTPAHCTBEHHBIX (PUTYpaX,
pa30upaTh NpOCTEUIINE ITpaBUIIA
U300pakeHust 3TUX QUryp.
N300pakaTh NpsIMyIO U TIOCKOCTh
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 CEYEHHUSI.
Pacno3naBath Buj ceueHus
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Y OTHOIIICHUH, B KOTOPBIX CECUCHHE
JenuT pedpa KyOa, HaXOUTh IJI0IIA/Ib
CCUCHMS.

Hcnoan3oBath mogodue mpu
pEIICHUH 3a/1a4 Ha IOCTPOCHUE
CCUCHUU.

3HAKOMHUTBCS C aKCHOMATHYECKIM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCHOMaMH CTEPEOMETPHH

Y CJICICTBHSIMH U3 HUX.
NanocTpupoBaTh akCHOMBI
pUCYHKaMH U PUMEpPaMH

U3 OKpYKaroIe 00CTaHOBKHU

[IpsiMbI€ ¥ TIIOCKOCTH

B IIPOCTPAHCTBE.
[lapannenbHOCTh NPAMBIX
U IIJIOCKOCTEN

12

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

[TapaienbHOCTh MPSAMBIX

Y TUIOCKOCTEM B MPOCTPAHCTBE:
HapajuiesIbHbIC MIPSIMbIE

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

C COHANPABJIEHHBIMU CTOPOHAMM; YTOJI
MEXy IPSAMBIMUA B IIPOCTPAHCTBE.

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

IlepeyucasiTb BO3MOXHBIE CIIOCOOBI
PacMoI0KEHUS IBYX MPSIMBIX

B MIPOCTPAHCTBE, MIUTFOCTPUPOBATH UX
Ha MpUMEpax.

JaBathb onpenesieHue
CKPEILUBAIOLINXCS PSIMBIX,
bopMyIMpPOBaTH MPU3HAK
CKPEILMBAIOIINXCS MPSMBIX

Y TIPUMEHSATH €T0 MPHU PEIICHUH

35




[TapannenbHOCTh MIIOCKOCTEN:
napasuielIbHbIE TIIOCKOCTH; CBOMCTBA
napajuieNIbHbIX TIOCKOCTEMN.
[Ipocreiimme npoCTpaHCTBEHHBIE
(buUrypsl Ha TNIOCKOCTHU: TETPAdIP, KYO,
napajuieNIeunea; NTOCTPOCHHE
CEYEHUM

3a1ad4.
Pacno3naBath npusmy, Ha3bIBaTh €€
AJIEMEHTBI.

CTpoutsb ceueHus NpU3Mbl

Ha FOTOBBIX YEPTEKAX.

IepeyucjasiTb BO3MOXHBIE CTIOCOOBI
B3aMMHOTO PACTIOJIOKEHUS MPAMOU
Y IJIOCKOCTHU B IPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOINE
IIPUMEPBI U3 PEATTbHOU KU3HMU.
JlaBaTh onpenesieHue
[apaAJIICITbHOCTH MPSIMOM

Y IIJIOCKOCTH.

DopMyJIHPOBATH NPU3HAK
MapajuIeIbHOCTH MPSAMOM

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

Pemiateb npaktruueckue 3a1adu

Ha MOCTPOCHUE CEUCHUU
MHOTOTPaHHHKA.

OO0BSCHATH Cllydau B3aMMHOI'O
PACIIONIOKEHUS IIIOCKOCTEN.

/laBaTh onpeaesieHue napaiesIbHbIX
IJIOCKOCTEW; MPUBOJAUTH IPUMEPHI
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13 PEaJbHOM KU3HU U OKPYKAIOIIEH
00CTaHOBKH, WJUTIOCTPUPYIOLTUE
MapajuieIbHOCTh MIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapajuieIbHOCTH IBYX IJIOCKOCTEH,
CBOMCTBA MAPaJIIENbHBIX INIOCKOCTEMN
IIpY PELLICHUU 3a7a4 Ha [TIOCTPOCHHUE.
OO0BACHATD, UYTO HA3BIBACTCA
MapAJIICITbHBIM TPOEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCS TPOCKTUPOBAHUE
(Guryp Ha MIOCKOCTb.

N300paxkaTh B mapamienbHOR
MPOEKLINH Pa3INYHbIC
reOMETPUICCKHE (PUTYPHI.
MopaeaupoBaThb peaJIbHbIE CUTYallUN
HAa SI3bIKE TEOMETPUH, UCCIIEI0OBATH
MMOCTPOCHHBIE MOJEIN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
TTOHATHUU.

HNcnonb30BaTh Ipu peIICHUN 33724
HA IOCTPOCHUE CEYEHU M TTOHATHUE
MapajuieIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaJIJICIbHBIX IPSMbIX
Ha IUIOCKOCTH
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[TepneHAKYJISIPHOCTD NPSIMBIX
U TUIOCKOCTEN

12

[leprieHAUKYISAPHOCTD MPSIMOU

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

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

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

O0BbSACHATH, KAKOW yIOJI Ha3bIBACTCS
YTJIOM MEKy NIEPECEKAIOIINMUCS
IPSAMBIMH, CKPEIIMBAOLIUMUCS
IPSIMBIMH B IIPOCTPAHCTBE.

/laBaThb onpenejieHue
NEPHEHANKYJIAPHBIX MPSAMBIX

Y IIPSIMOM, TIEPIICHIUKYJISIPHOU

K IUIOCKOCTH.

HaxoauTs yriel Mexny
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
JIMaroHany Kyoa. BeIYUCIATE BBICOTY
IIPAaBUJIBHOW TPEYTrOJIbHOU

Y IPABUJILHOM YETHIPEXYTOJIBHOU
UpamMu/ 1o JJIMHaM peoep.

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

C MCIOJIb30BAaHUEM IIPU PEILICHUH
MJIAaHUMETPUUECKUX (DAKTOB

Y METOJI0B.

OO0BACHATH, YTO HA3BIBAIOT
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; MEXTY
CKPEILLMBAOIIUMUCS MTPSIMBIMH.
HaxoauTs 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
[Tuaropa, cBoiicTBa MPSIMOYTOIBLHBIX
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
mIockocren. Teopema o TpEX
NEPIEHIUKYJIIIpax

AKTYaJIu3upPoOBaTh (PaKkThl U METObI
IUTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJAUTH aHAJIOTHUM.

/laBaThb onpeae/ieHue yriia Mex1y
MIPSAMOU U TUIOCKOCTBHIO,
(bopMyIupoBaTh TEOPEMY O TPEX
NEPHEHANKYJIApax U 0OPaTHYIO K HEH.
Haxoauts yron Mexay npsimMoun

Y TUIOCKOCTBIO B MHOTOI'PAHHUKE,
PAcCTOSIHUE OT TOYKHU 10 MPAMOU

Ha IJIOCKOCTH, UCIIOJb3YS TEOPEMY

0 Tp€x nepneHauKyisapax. [[poBoaute
Ha YepTexKe NEPHEHAUKYIIAP: U3 TOUKU
Ha MPSAMYIO; U3 TOUYKH Ha IJIOCKOCTb.
J{laBaTh onpeiesieHre IBYTPaHHOTO
yria u ero 351eMeHTOB. OOBSICHATH
PABEHCTBO BCEX JIMHEHHBIX YIJI0B
JBYTPaHHOTO yTJIa.

Haxoaurthb Ha yepTexe ABYIpaHHbIN
YTOJI pU pedpe MUPaMUIbI, IPU3MBI,
napasuleJIenunesa.
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/laBaTh onpeaesieHHe yria Mex1y
IIJIOCKOCTSAMM.

JlaBaTh onpeaeieHue

1 (pOpMYJITHPOBATH MPU3HAK
B3aMMHO MEPIIEHANKYISIPHBIX
TUIOCKOCTEM.

Haxoautsb yriibl MEX 1y IIIOCKOCTSIMU
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 MPSIMOYTOJIbHOM
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 HAKJIOHHAS PU3MBI, OOKOBas

Y TIOJIHASI TOBEPXHOCTh IIPU3MBIL.
[Tapannenenunen, NpsIMOYTOJIbHBIN
IapajulesIeUIe] U €r0 CBOMCTBA.
[Iupamupa: N-yroapHasi 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,
napajuiesienuneaax, npaBuibHbIX
MHOTOTPaHHHKAX.

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

Haxoaurthb nomaas moaHou

1 OOKOBOM MOBEPXHOCTH MUPAMHU/IBI.

JlaBaTh onpeaesieHre yCEUEHHOM
MMUPAMU/IBI, HA3bIBATH €€ JIEMEHTHI.
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 niomans moJIHONH Wik
OOKOBOI TTOBEPXHOCTHU TIPU3MBI.
N3yuars cooTHOLIEHUS Diliiepa
JU1s1 urcia pédep, TpaHeid U BEpIINH
MHOTOTPaHHHKA.

N3yyats BUIbI TPABUIIbHBIX
MHOTOTPaHHHUKOB, X 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 OOKOBO¥ MOBEPXHOCTH MPSIMOI
npu3Msbl. [Lnomans 60koBoOM
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 MOJEIH

C UCIIOJIb30BAaHUEM T'€OMETPUYECKUX
HNOHSITUN, UCTIOIB30BaTh MOJ00UE
MHOTI'OTPaHHHUKOB

OO0BbEMBI MHOTOTPAHHUKOB

IToasTre 00 00BEMe. OOBEM
TUPaMHUIBI, TTPU3MBI

AKTYaJu3upoBaTh (HaKThl U METOIbI
IJJAHUMETPHUH, PEJIEBAHTHBIE TEME.
OO0BACHATDH, KaK U3MEPSIOTCS
00BEMBI T, MPOBOJIS AHAJIOTHIO

C U3MEPEHUEM TIIIOIIAIEN
MHOT'OYTOJIbHUKOB. @OpPMYJIMPOBATH
OCHOBHBIE CBOMCTBA O0BEMOB.
N3yyarb, BBIBOAUTH (POPMYJIBI
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00BEMa MPSIMOYTOJILHOTO
MapauIeIenunea, IpU3Mbl

Y IUPaMU/IBL.

Bouruucisitb 00bEM MPpU3MBbI

Y NIAPaMHUJIBI TIO UX DJIEMEHTaM.
IIpuMeHATH 00BEM JJIS1 peIICHUS
CTEPEOMETPUYECKUX 3a/1a4 U

JUISL HAXOXKICHUS TEOMETPUUECKUX
BEJIMYUH.

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 YIJIOB, YIJIOB MEXKIY
IUIOCKOCTAMMU

CTpouTh ceueHre MHOTOIrPAaHHHUKA
METOJIOM CIIEZIOB.

JlaBaTh onpeeeHue pacCTOSTHUS
Mexay purypamu.

HaxoanTh paccTosiHue 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 0OyJarommxcs
Tena BpamieHus 12 Cdepa u map: ueHtp, paauyc, AKTYyaJu3upoBaThb (HaKkThl U METO/IbI

JTaMETp; 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, PEIICBAHTHBIC 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 cep, HITICTPHPOBATH TO

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

3HAKOMHUTBCSH C T€OJC3UUECKUMHU
JTUHHUSIMU Ha cepe
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[unuaapuyeckasi 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.

Cedenust nuauHIpa (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.

MN300pakaTh HUIMHAP U €0 CEUYCHUS
TTOCKOCTBIO, TPOXOIAIIEH YEPE3 €TO
OCb, MAPAIIICIIBHON WU
MEPIIEHAUKYJISIPHON OCH.

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

C HCITOJIb30BAaHUEM 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 €ro
DJIIEMEHTBI.

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

TTOBEPXHOCT.

N300pakeHne KOHyca Ha IIIOCKOCTH.

Pa3eépTka koHyca.

Ceuenust KoHyca (MIJIOCKOCTHIO,
MapaJIIETIbHON OCHOBAHMIO,

Y IUIOCKOCTBIO, TPOXOISAIIEH
yepe3 BEPILINHY)

MN300pakaTh KOHYC U €0 CEUCHUS
ITOCKOCTBIO, MPOXOSAIIEN Yepe3 OCh,
Y TUIOCKOCTBIO, NEPIICHANKYIISIPHOU
K OCH.

HN3yuartsb, pacno3HaBaThb pa3BEPTKY
KOHYca.

BbIBOAUTH, MCTIOJIB30BATH (HOPMYIIBI
JUUISL BBIYUCIICHUS TUTONIaau OOKOBOI
ITOBEPXHOCTH KOHYCA.

Haxoautsp miomniagu cCeUeHUH,
MPOXOJSIINX YEPE3 BEPIIMHY KOHYCa
WJIY TIEPIEHANUKYIISIPHBIX €TI0 OCH.
OO0BACHATH, KAKOE TEJIO HA3bIBACTCS
YCEUYEHHBIM KOHYCOM.

N3y4arhb, 00BbICHATD, KaK €ro
MOJYYUTh IMYyTEM BpaILICHUSA
MPSAMOYTOJILHON TpaneuuH.
BbIBoAMTH, NPUMEHATH POPMYITY
JUIS1 BBIYUCIICHUS TUIOIA 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,
CBSI3aHHBIC C TE€JIAMH BpPAILICHUS,
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, apOBOIro ClOs,
IapOBOr'0 CEKTOPA.
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IpuMensaTs GopMyIIbI
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 TIOIIAIBIO CepBhl.

MoaeaupoBarhb pealibHbIE CUTyallN
Ha A3bIKE TEOMETPHUU, UCCIEA0BATh
MIOCTPOECHHBIE MOJIENIN

C UCTIOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITHH.

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

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

B IIPOCTPAHCTBE.

MopeaupoBaTh peajbHbIE CUTYaIUN
Ha sI3bIKE€ TEOMETPHUH, UCCIIEAOBATh
MOCTPOCHHBIE MOJICIIN

C UCTIOJIb30BAHUEM I'eOMETPUUECKUX
TMOHATHMN

BekTopbl 1 KOOpAUHATHI
B IIPOCTPAHCTBE

10

BekTop Ha miockoctu
1 B ipocTpaHcTBe. CloxkeHne
Y BBIYMTAHUE BEKTOPOB. Y MHOKECHUE

AKTYaJaIu3upPoBaTh (PaKThl © METOIbI
IJITAHUMETPHH, PEIIEBAHTHBIE TEME,
MPOBOJUTH AHAJIOTUH.
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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
BeKkTopa. [Ipocreiimme 3amaun

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 KOOpANMHATHI BEKTOPA
yepe3 KOOPAMHATHI €r0 KOHIIOB.
BbIBOAUTD, HCIIOJIB30BATH (POPMYJTY
JUTMHBI BEKTOPA W PACCTOSIHUS MEXKITY
TOYKaMHU.

BbipaxkaTts CKaqsspHOE TPOU3BEACHHUE
BEKTOPOB U€pPE3 X KOOPJIUHATHI,
BBIYMCIIATH YTOJ MEXAY JBYMS
BEKTOpPAaMH, ABYMSI IPSIMBIMH.
Haxoauthb yros Mexay npsmoun

Y TIOCKOCTBIO, YTOJI MEXKIY ABYMS
TUIOCKOCTSIMH aHATUTHUYCCKUMH
METOIaMH.

BbiBOAUTH, HCIIOJIB30BATH (POPMYTY
pPacCTOSIHUS OT TOYKH J0 IIOCKOCTH
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[ToBTOpEHue, 00001IeHNE 7 OcHoBHbIE PUrypsl, pakTel, TeopemMbl | PemaTs npocteiiime 3a1auu
U CUCTeMaTH3alns 3HAaHUH Kypca IUIaHUMETPpUH. 3afaun Ha HAXOXKJCHUE JUTMH U yTJIOB
TJIAHUMETPHUH ¥ METOJTBI X B TEOMETPUIECCKUX PUTYpax,
PEIICHUS. npuMeHsTh Teopemy ITudaropa,
OcHoBHBIE GUTYPBI, (AKTBIL, TEOPEMBI | TEOPEMbI CHHYCOB M KOCHHYCOB.
Kypca cTepeoMeTpu. 3aiauu HaxoauTsp miomanas MHOTOYTOJIbHUKA,
CTEPEOMETPUU U METOJIbI UX PEIIEHUsI | Kpyra.
Pacno3znaBath 11ogo0HbIe UTYPHI,
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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PABOYAS INTPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

INOACHUTEJIBHAA 3AIITMCKA

VY4eOHblii Kypc «BeposiTHOCTP W CTaTHCTHKa» 0a30BOrO0 YpOBHS SIBJISETCA
NOPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOro ypOBHS
OCHOBHOTO 00111ero 00pa3oBaHus. YUeOHbIH Kypc MpeAaHa3HaueH s (HOpMHUpPOBAHHUS
y 00y4aromuxcsi CTaTUCTUYECKOM KyIbTypbl U TIOHUMaHUSI POJIM TEOPUU BEPOSITHOCTEH
KaK MaTeMaTH4eCKOr0 MHCTPYMEHTA JI M3yUEHUs CIy4YalHbIX COOBITUN, BEJIUYUH U
nporieccoB. Ilpu wu3yueHum y4yeOHOro Kypca OO0OTamarOTCs — IMPEACTaBICHHS
00yYaromuxcsi 0 METO/IaX MCCIIEA0BAaHMsI U3MEHUYMBOTO MUPA, Pa3BUBACTCS MTOHUMAaHUE
3HaYUMOCTH W OOIHOCTH MaTEeMaTHYEeCKMX METOJIOB MO3HAHHUS KaK HEOTHEMIIEMOM
9acTH COBPEMEHHOTO €CTECTBEHHO-HAYIHOTO MUPOBO33PEHHUSL.

Copepxxanue yueOHOro Kypca HalpaBieHO Ha 3aKperyieHUe 3HAHWUN, MOJTyYEHHBIX
OpU KM3YYEHMM Kypca Ha ypOBHE OCHOBHOIO 00Iiero oOpa3oBaHHs, U Ha DPa3BUTHE
NPEICTaBICHUNA O CIy4yalHBIX BEJIMUYMHAX U B3aMMOCBA3SX MEXAY HUMHU Ha Ba)KHBIX
npuMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl W3 OKpY’Karolero mupa. B pesymprate
y oOydarmomuxcsd JOJDKHO — cOpMUpOBAThCS — MPENCTaBIeHUE O  Haubosee
yIOTPEOUTENbHBIX U OOIMIUX MATEMAaTUYECKUX MOJIEAX, UCIOIb3YEMBIX JIJIsI ONUCAHMS
AHTPOIIOMETPUUECKUX U AeMOrpaduuecKiX BEJIMYUH, IOTPEUTHOCTEHN B pPa3IMuHOro poja
U3MEPEHUSX, JJIMTENBHOCTH  0€30TKa3HOW pabOoThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTePUCTHK MACCOBBIX SIBIICHUH U MPOIIECCOB B OOIIECTBE.

B cooTBeTcTBHM ¢ yKa3aHHBIMH LEJSIMH B CTPYKType Y4YeOHOTO Kypca
«BepoaTHOCTh M CTaTUCTUKA» JI YPOBHS CpeHEro oOuero oopazoBanus Ha 0a30BOM
YPOBHE BBIZICNICHBI CIEAYIOIINE OCHOBHBIC COJepKaTelbHble nuHuH: «CiydaiiHble
COOBITHS U BEPOATHOCTHY, «CirydaliHble BETUYUHBI U 3aKOH OOJIBIIINX YUCETD.

Baxnyio dyactb y4eOHOro Kypca 3aHUMAaeT HW3YYEHHE T€OMETPUYECKOTO U
OMHOMHUAIBHOTO pACIpEAeNeHNI W 3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJOTaMH —
MOKa3aTeIbHBIM 1 HOPMAIIbHBIM PaCIpeIeICHUSMHU.

Copepxanne muHUM «CiyyaiiHble COOBITUSI U BEPOSTHOCTU» CIYKUT OCHOBOM
Uis  (OPMUPOBaHUSl TPEACTABIECHUI O paclpeleieHud BEPOSTHOCTEH MEeXay
3HAUEHUSIMU CIy4yallHBIX BEIWYHMH, a Tak)Ke dTa JHHHS HeoOxoauMa Kak 0asa
JUTST M3YYEHHS 3aKOHA OONBIIMX YrceNl — (yHIaMEHTAIbHOTO 3aKOHA, JCHCTBYIOIIETO
B IpHpoOJie U OOIIECTBE W MMEIOIIEro MaTteMaThdeckyro (opmanuzanutoo. CaMm 3aKoH
OONBIIMX YHCEN Mpenjaraercsi B O3HAKOMHUTENbHOM (opMe ¢ MHUHUMAJIbHBIM
UCIOJIb30BaHUEM MATEeMAaTHYECKOTO (opMaIn3ma.

Tewmbl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIYYalHBIMH BEIMYWHAMH, AKIEHTHPYIOT
BHUMaHUE O0y4aronIuXcs Ha ONMHUCAHWU M M3YyYEHUH CIYYalHBIX SBIEHUHN C MOMOIIBIO
HenpepbIBHBIX (PyHKUIHUNA. OCHOBHOE BHHMAaHHUE YJENSIeTCs MOKa3aTelIbHOMY M
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HOPMaJIbHOMY pacHpeleleHussM, TPU OTOM MPEANOJaraeTcsi O03HAKOMHUTEIHHOE
U3ydeHue MaTepuaia 0e3 JoKa3aTebCTB MPUMEHSIEMbIX (DaKTOB.

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

COJEPXXAHUE OBYUEHUA

10 KJIACC

[IpencraBienne maHHBIX € TOMONIBI0 Tabnuiy U guarpamMm. CpenHee
apupMeTHIECKOE, MeTMaHa, HanOOJIbIIIee U HAUMEHBIIIee 3HAUYCHHUS, pa3Max, JUCTICPCHS
Y CTaHJIApTHOE OTKIJIOHEHUE YUCIIOBBIX HA0OPOB.

Cny4aiiHble SKCIEPUMEHTHI (OMbBITHI) W CiIydalHbIE COOBITHA. DJIEMEHTapHbIC
coObITUsl  (MUCXOAbI). BeposSTHOCTH citydyallHOro CcOOBITHS. bBIWM30CTh YaCTOTHI U
BeposiTHOCTU CcOObITHH. Ciy4yaliHble ONBITHI C PAaBHOBO3MOXKHBIMH 3JIE€MEHTapHBIMU
coObITUSIMU. BeposTHOCTH COOBITUI B OMBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepanuu Hajg COOBITUSIMHU: TIEpeceUYeHHUe, OObEIUHEHUE, IMPOTUBOIOJIOKHBIC
coObITus. Jlnarpammel Diinepa. @opmyria ClI0KEHUS BEPOSITHOCTEN.

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

KomOunaropaoe mnpaBuino ymHOxkeHUs. IlepectanoBku u daxtopuan. Ywucio
coueranuid. TpeyronbHuk [lackans. @opmyna Ounoma HeroToHa.

bunapHbIii cinydyaliHbI ONBIT (KCHBITAaHUE), ycrex W Heyaada. HezaBucumbie
ucnbiTanus. Cepus HE3aBUCUMBIX UCTIBITAHUM A0 nepBoro ycnexa. Cepusi HE3aBUCUMBIX
ycnblTaHuid bepHysu.

Cnyuaiinas BennuuHa. Pacnipenenenue BeposiTHocTel. JluarpamMmma pacnpeaeneHus.
[Tpumepsl pactpeieieHnii, B TOM YUCIIe, TEOMETPUUECKOe U OMHOMHUATILHOE.

11 KJIACC

UucnoBele XapaKTEpUCTUKU CIIyYalHBIX BEJIMYMH: MaT€MaTH4YECKOE OYKHIAHMHE,
JOUCIIEPCHST M CTaHOAPTHOE OTKJIOHEHWE. [IpuMepbl NpPUMEHEHHS MaTeMaTH4YECKOIO
OKMJAaHUSA, B TOM 4YHUCIE B 3aJadyax W3 IOBCEAHEBHOW MXKW3HU. MaremaTtnyeckoe
OXHujaHue OWHApPHOW CilydyallHOM BeJWYWHBL. MaTeMaTuuecKoe OXXKHJIAHUE CYMMBI
CIy4alHbIX BEJIMYUH. MareMaTuyeckoe O0XUIAHUE U JUCIEPCUs] T€OMETPUUYECKOro U
OMHOMUATILHOTO pacIpeeICHUMN.

3akoH OOJBIIMX YUCEN U €ro poJib B HayKe, Ipupoje U obuiecTBe. BoiOOpoUHBIit
METOJ UCCIECAOBAHUMN.

IIpumepsl  HenpepblBHBIX — CilyyaWHbIX BenuyuH. [loHsatue o 1UoTHOCTH
pacrpeneneHus. 3aAadd, MPUBOIAIIME K HOPMalbHOMY pacnpeaencHuro. Ilonarue
0 HOPMAaJIbHOM paCIpeaCICHNUH.

54



INPEAMETHBIE PE3YJIBTATbBI

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

YUTATh U CTPOUTH TAOJIUIBI U AUATPAMMBI;

OMepUpoOBaTh TMOHATUSAMHU: CpellHee apu(pMeTUYeCKoe, MeauaHa, HauOoJIblIee,
HAaMMEHBIIIEE 3HAYEHHE, Pa3Max MaCCUBA YHUCJIOBBIX IAHHBIX;

OTIEpUPOBATH MOHATUSIMHU: CITyIalHBINA YKCIIEPUMEHT (OTIBIT) U CITydYallHOE COOBITHE,
JIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HWCXOJ) CIYYalHOTO OIBITa, HAXOIUTh
BEPOSITHOCTU B ONBITAX C PAaBHOBO3MOXXHBIMHU CITyYaHBIMU COOBITUSIMU, HAXOJIUTh U
CpPaBHUBATH BEPOSTHOCTU COOBITHI B M3YYCHHBIX CITyYalHBIX SKCTIEPUMEHTAX;

HaxoIWUTh M (HOPMYIUPOBATh COOBITHS: TEPECEUYCHHE W OOBCAMHECHHE IaHHBIX
cOoObITUH, COOBITHE, MPOTUBOIOJOXKHOE JAaHHOMY  COOBITHIO,  TOJIb30BAThCS
nuarpaMmMamu Didsiepa U GOpMYJION CIIOKEHUSI BEPOATHOCTEH MpU pellIeHU! 3a1ay;

OTEpPUPOBATh TOHSTUSIMU: YCJIOBHAsT BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS,
HAaXOJWUTh BEPOSITHOCTH C MOMONIBIO TMpABWJIA YMHOXEHHS, C IOMOIIBIO JIepeBa
CIIy4alHOI'O OIBITA;

MPUMEHSATh KOMOMHATOPHOE TMPaBUJIO YMHOXEHHS TIpU pEIICHUH 33]1ad;

ONEPUPOBATH MOHATUSMU: UCHBITAHNUE, HE3ABUCUMBIEC UCHIBITAHUS, CEPUS
UCIIBITAaHUM, YCIIeX U HeyJadya, HaXOJAUTh BEPOSITHOCTU COOBITUI B CEPUU HE3aBUCHUMBIX
UCIIBITAaHUM JI0 TIEPBOTO YCIleXa, HAXOAUTh BEPOSITHOCTU COOBITHI B CEPUU HCTIBITAHUN
bepnyiuy;

ONEPUPOBATH MOHATHUSIMHU: CIIydalHasi BEIWYHWHA, PACOPEACICHUE BEPOSITHOCTEM,
JrarpaMma pacrpeesieHus.

K koniry oOyuenus B 11 kiacce o0y4aroniuiicst MOJIy4HT CIAETYIONINE MPEIMETHBIE
pe3yibTaThl:

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

ONepUpOBaTh MOHATUEM MATEMATHUYECKOTO O0XKUIAHMS, TPUBOJIUTH MPUMEPHI, KaKk
INPUMEHSIETCS ~ MaTeMAaTH4YEeCKOE  OXKHMIAHUE  CIIyYalHOM  BEJIIMYMHBI  HAXOJWTh
MaTEMaTUYECKOEe OKUJaHUE 110 TAHHOMY PacIpeleICHUIO;

UMETh TPEJCTABICHUE O 3aKOHE OOJBIINX YHUCE;

UMETH IIPEICTABICHAE O HOPMAJIBHOM PACIIPEAECIICHUM.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmenoBanue paznena  |KonuuectBo OcHoBHOE cofiepKaHue OcHOBHBIE BUJIBI JEATEIHHOCTH
(TembI) Kypca 4acoB 00yJaroIIMXCs
[IpencraBiieHre TaHHBIX 4 [IpencraBienne TaHHBIX C TOMOILIBIO 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 CIIy4YalHON U3MEHUYUBOCTHU
U onpeaesitomux e€ pakTopax
Ciy4ailHbI€ OIBITHI 3 Crny4aiiHble SKCTIEPUMEHTHI (OTIBITHI) BoinensiTb Ha MpuMepax ciiyyaiiHbIe

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 OTIBITA.

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 OIHUCAHHUE COOBITHIA

JU1s1 GOPMYJIUPOBKHU U U300paKeHUS
O0OBEIMHEHUS U TIEPECEUCHUS COOBITUH.
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.

OnpeneasiTb HE3aBUCUMOCTb COOBITUH
1o hopMyJie U 10 OpTraHU3alUH
CJIy4alHOIO OIbITa

DnemMeHThl KOMOWHATOPUKHU

KomOunaropHoe mpaBuiio
yMHOXkeHus. [lepectanoBkn

u daktopuan. Yucio coueTaHui.
Tpeyronbauk [lackans. ®opmyiia
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

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

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

C UCIOJIb30BaHUEM JJIEKTPOHHBIX
Ta0JIHIL

IIpuBoaAUTH PUMeEPBHI 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 CJ'Iy‘IElfIHBIX BCINYHH.

[Ipumeps! pacnipeneneHuil, B TOM
YUCJIE TEOMETPUUECKOE
1 OMHOMHAJILHOE

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

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

Haxoaurb 3Ha4€HUS] CyMMBI

H IIPOU3BCACHMA CJIy‘IaI\/’IHBIX 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 BU/IBI J€ATEIBHOCTH
(TemnI) Kypca 4acoB 00yJaroIIMXCs
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
MaTeMaTUYECKUE OKUIAHUS CITyYaHBIX
BEJINYMH, UMEIOIIUX T€OMETPUUECKOE

1 OMHOMHUAIILHOE pacIpeiesIeHUs
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Jlucniepcus U cTaHIapTHOE
OTKJIOHEHHUE CITy4aliHON
BEJINYNHBI

Jucnepcus U cTaHIapTHOE
OTKJIOHEHHE. Jlucniepcun
r€OMETPUYECKOIO U OMHOMHAJIBHOTO
pacnpezeseHusl.

[Ipaktrueckas padbora

C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0IHI

OcBauBaTh NOHATHUS: AUCTIEPCUS,
CTAaHJAPTHOE OTKJIOHEHHE CIIy4aiiHON
BEJINYMHBI.

Haxoaurtsb nucrniepcuto

10 PacIpenesICHUIO.

Haxoautsp 1o u3BecTHbIM (popmyram
JUCIIEPCUIO0 TEOMETPUYECKOTO

¥ OMHOMHMAJIBHOTO paclpe/eeHus,

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

3aK0H OOJIBIIMX YHCET

3akoH OosbiuxX yrcen. BeiOopouHslii
METOJ UCCIICTOBAHUIA.

[Ipaktruueckas padbota

C UCIIOJIH30BAaHUEM DJICKTPOHHBIX
TaOJINII

3HAKOMHUTBCS C BBIOOPOYHBIM METOI0M
UCCIIEIOBAHUS] COBOKYITHOCTH 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 Bo1eJsiTh 110 ONIMCAHUIO CITyYalHbIE
pacnpeneneHus. BEJIMYMHBI, PACIIPEICIEHHBIE
[IpakTuueckas pabota 10 HOPMAJIBbHOMY 3aKOHY.
C HCITOJIb30BAHUEM DJIEKTPOHHBIX IpuBoauThs npuMepsI 33134,
Ta0JIuUIL MPUBOASAIIMX K HOPMAJTBbHOMY
pacnpeneneHuro. Haxoautes yucioBbie
XapaKTEPUCTUKHA HOPMATBLHOTO
pacnpeneneHus no U3BECTHbIM
dbopmymnam.
Pemars 3a1aun, CBsI3aHHBIC
C IPUMEHEHUEM CBOWCTB HOPMAJIBHOTO
pacnpenesneHnii, B TOM YHCIIE
C MCITOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINII
[ToBTOpEeHue, 06001ICHNE 19 IIpencraBieHne TaHHBIX C IOMOIIBIO ITOBTOPSTH N3y4EHHOE U BBICTPAUBATH

U CUCTEMAaTH3alHus 3HAHUN

Ta0JIHI] U TUarpaMm, OIucaTeIbHas
CTaTUCTHUKA, OTIBITHI

C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,
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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