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Pabouas mporpamma no yue6HOMY mpeamety «Marematnka» (0a30Bblil ypOBEHbD)
(mpeametHas obmacte «MaTemaThka U HHPOPMATHKA») BKIIOYAET MOSICHUTEIHHYIO
3aIlMCKY, COepKaHUe OOyUYeHMUs], IJIaHUPYEMbIE Pe3yIbTaThl OCBOEHUS MPOTPaAMMBI IO
MaTeMaTHKe, TEeMaTHYECKOEe TIIaHUPOBAHHE.

[losicuutenpHas 3amucka OTpaXkaeT OOIIMe MU U 3a7a4d U3yYeHUs] MaTeMaTHKH,
XapaKTePUCTHKY TMCUXOJIOTUYECKUX MPEANOCHUIOK K €€ HM3YYCHHIO O0yYaroIIuMUcH,
MECTO B CTPYKType ydeOHOro TIuiaHa, a TakKe MOAXOJAbl K OTOOpYy COIepKaHMUS,
K OTIPEJICIICHHUIO IJIAHUPYEMbIX PE3YJIbTAaTOB.

Copepxanne  OOy4deHHs] pPacKphIBaeT COAEpKATENbHBIE JHUHHUH, KOTOpBIC
npearaTcs i 0043aTeIbHOTO M3YUYEHHUsS] B KaXKJIOM KJIacce Ha YPOBHE CPEIHETO
o011ero oOpa3oBaHusI.

[Inanupyembie pe3yibTaTbl OCBOEHHUS MPOTpaMMbl MO MaTEMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PEe3yNbTaThl 3a BeCh Nepuoja OOydeHHs Ha YpPOBHE
CpemHero o0Iero oOpa3oBaHus, a TaKKe MPEAMETHBIC NOCTIKEHHUS O0YyJaromerocs
3a KaXJIbIi TOJ1 OOy4EeHUs

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 MaTemMaTUKE Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUs
paszpaborana Ha ocHoBe PI'OC COO ¢ yu4éToM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMUIA,
NPEABABISIEMBIX K MaTEeMaTHYECKOMY OOpa3oBaHHUIO, M TPAAMIMN POCCHUICKOTO
oOpazoBanusi. Peammzaiusi mporpamMmbl MO0 MaTE€MaTHKE OOECIEYMBAET OBJIAJICHUE
KJIFOUEBHIMA ~ KOMIIETCHIIMSIMU, COCTaBISIONIMMH  OCHOBY IS  CaMOpPa3BUTHS
U HEMPEPHIBHOTO OOpa30BaHUS, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATENILHOTO PA3BUTHSI IMYHOCTH O0YUYaIOIIHUXCA.

B nporpamme mo maremaTuKe Y4TEHBI UJIeW U MOJoKeHus KoHienuu pa3BuTHs
MaTemarudeckoro oopaszoBanus B Poccuiickoit @eneparuu. B cooTBeTCTBUY C Ha3BaHUEM
KOHIICTIIIUY, MaTeMaTH4eckoe oOpa3oBaHME JOHKHO, B YAaCTHOCTU, MPETOCTABIISITH
KOKJIOMY 00Yy4aromeMycsi BO3MOXXHOCTh JIOCTHKEHUSI YPOBHS MaTeMAaTHUECKUX 3HAHUH,
HE0OXOMMOTro JIJIsl JaJIbHEHIIeH yCTelnHON X1U3HU B 001mecTBe. IMEHHO Ha pelieHue
ATOM 3a/layyl HalleJIeHa MporpaMmMa o MaTeMaTruke 6a30BOr0 ypOBHS.

B smnoxy nudpoBoit TpaHchopmaruu Bcex cdep UYeIOBEUECKON JesITEIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3  0a30Boii
MaTEeMaTUYECKON MOJITOTOBKHU. YK€ B IIKOJIE MaTEMAaTHKa CIY>KUT OTIOPHBIM MPEIMETOM
JUIST W3Y4YEHUsS CMEXHBIX JUCIMIUIMH, a B JKU3HM TIOCIIEC IIIKOJIBI peaJbHOU
HEO0OXOMMOCTBIO CTAHOBHUTCSI HETMPEPHIBHOE 00pa30BaHUE, YTO TPEOYyeT MOJHOIEHHOM
0a3oBoii 00II€00Pa30BaTEIBHOM MOATOTOBKH, B TOM YHCJIE W MaTEMaTHYECKOH. DTO
0OyCJIOBIIGHO T€M, YTO B HAallld JHA PACTET YHMCIO CHEIHAIBLHOCTEH, CBS3aHHBIX
C HETIOCPEICTBEHHBIM MPUMEHEHUEM MAaTEMAaTHKU: U B cpepe SIKOHOMHKH, U B OU3HECE,
U B TEXHOJIOTUYECKUX 00JIACTAX, U JaKe B TYyMaHUTapHBIX chepax. Takum oOpa3om, Kpyr
oOydJaromuxcsi, ig KOTOPBIX MaTeMaThKa CTAaHOBUTCS 3HAYMMBIM MPEIMETOM,
CYIIIECTBEHHO PaCIIUPSIETCA.



[IpakTiyeckasl MONE3HOCTh MAaTEMATHKU OOYCJOBIIEHA TeM, YTO €€ MpPeaMETOM
ABIIAIOTCS (PyHIAAMEHTaIbHBIE CTPYKTYPHI HAILIETO MHUpA: MPOCTPAHCTBEHHbIE (HOPMBI U
KOJIMYECTBEHHBIE OTHOLIEHUSI OT MPOCTEHIINX, YCBAaMBAEMbIX B HEMOCPEICTBEHHOM
OMBITE, JO JOCTAaTOYHO CIIOXKHBIX, HEOOXOAMMBIX JMJIsi pa3BUTHUA HAYYHBIX U
TEXHOJIOTUYECKNX uJeH. be3 KOHKpPETHBIX MaTEeMaTHYECKUX 3HAHMKM 3aTpyAHEHO
NOHMMAaHHE TPUHLMUIIOB YCTPONCTBA M HCIOJIb30BAHUSA COBPEMEHHOM TEXHHKH,
BOCTIpUATHE U HMHTEpIpeTalus pa3HOOOpa3HOW COIMAIBbHOM, HSKOHOMHYECKOM,
noJuTUYeckod  uHbopmaruu, ManodPdeKTUBHA TMOBCEIHEBHAS  MpaKTUYECKas
nesTenbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KM3HHU MPUXOAUTCS BBHITIOIHATE 1OCTATOYHO
CJIOKHBIE PACUETHI M COCTABJISITH HECIOKHBIE AJITOPUTMBI, HAXOAUTH HY>KHbIE (DOPMYJIBI
U MPUMCHSATHh WX, BIAJACTh MPAKTHUESCKUMH MPUEMAMU TE€OMETPUUECCKUX M3MEPCHUN U
MOCTPOCHUHN, YUTaTh HHQPOPMAIUIO, MPEACTABICHHYI0 B BUAY TaOJHI], IUarpamm
u rpaduKOB, XKUTh B YCIOBUSAX HEOINPEACIEHHOCTH U TOHUMATh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITHM.

OmHOBpPEMEHHO € pacuiupeHreM cep MpUMEHEHHsT MaTeMaTHKH B COBPEMEHHOM
oOmiectBe Bc€ 0Oojee BaXHBIM CTAHOBUTCS MaTeMAaTHYECKUW CTUIb MBIIUICHUS,
MPOSIBJISIIONIUICS B ONpENeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wuzyueHus
MaTEeMaTUKH B apceHaj] MPUEMOB U METOJIOB MBIIUJICHUS YEOBEKA €CTECTBEHHBIM
00pa3oM BKITIOYAIOTCS MHAYKIIHMS U JEAYKINs, 0000IIeHNe U KOHKPETU3alus, aHaTN3 U
CUHTE3, Kiaccudukanus U cucremarusanusi, abcrparupoanue U aHaiorus. OObeKThI
MaTEeMaTHUECKUX YMO3AKJIIOUEHUH, TpaBWIa WX KOHCTPYHPOBAHHS PACKPHIBAIOT
MEXaHU3M  JIOTMYECKHX  IOCTPOCHUH,  CIIOCOOCTBYIOT  BBIPAOOTKE  yMEHUS
dbopmynpoBaTh, 0OOCHOBBIBATH W JIOKA3bIBaTh CYXKICHUS, TEM CaMbIM Pa3BHBAIOT
JIOTUYECKOe MBIIUIeHHEe. MaTteMaTuke MPUHAICKUT BeAylias poib B (OPMUPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHTHI MBIIUJICHUS W BOCIUTAaHUU yYMEHHUH JCHCTBOBATh
10 33/IaHHBIM QJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC W KOHCTPYHUPOBATH HOBBIC.
B nmnporecce pemieHus 3amady — OCHOBHOM y4eOHOM JAESATEIBLHOCTH Ha ypoKax
MaTEMaTHUKH — Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAAHAS CTOPOHBI MBITUICHHUSI.

OO0yueHue maTeMaTUKe JAET BO3MOXKHOCTH Pa3BUBATH y 00yYarOLIUMXCs TOYHYIO,
palMoHaNbHYI0 U WHGOPMATUBHYIO peYb, YMEHUE OTOMpPATh HamboJiee MOIXOJISAIINE
SI3BIKOBBIC, CHMBOJHMYECKHE, TpaduyecKkue CpeACTBA IS BBIPAXKCHHUS CYXKICHUU U
HATJISAHOTO UX MPEICTaBICHHUS.

HeoOxoaumbiM KOMIIOHEHTOM 0011l KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SIBIISIETCS 00IIIee 3HAKOMCTBO C METO/IaMU TIO3HAHUSI ICHCTBUTEILHOCTH, TIPECTABICHNE
0 TpeaMeTe M METO/A€ MaTeMaTUKH, ero OTJIWYMS OT METOJOB ECTECTBEHHBIX U
TYMaHUTAPHBIX HAayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MaTeMaTHUKUA ISl PEeIIeHUs
HAYYHBIX W MPUKJIAJHBIX 331a4. TakuM 0Opa3om, MaTeMaTH4eckoe o0pa3oBaHHe BHOCUT
CBOH BKJIaJ B (hOPMHUPOBAHUE OOIIIEH KYJIbTYpPhI YeJIOBEKA.

W3ydyeHne MaTeMaTUKU CIIOCOOCTBYET SCTETHUECKOMY BOCIHUTAHHUIO YEJIOBEKA,
MOHMMAHUIO KPacoThl M U3AIMIECTBA MAaTEMaTHYECKUX PAaCCyXIEHUH, BOCHPHUITUIO
reOMEeTPUUECKUX POPM, YCBOCHHIO HJIEU CUMMETPHUHU.



[IpuoputetnpiMu 1iensiMu o0ydeHus matemaruke B 10—11 kiaccax Ha 6a30BOM
YPOBHE SBJISIFOTC:

(dopMupoBaHHE IEHTPAIbHBIX MATEMaTHUYECKUX TMOHATUH (YUCIIO, BEIMYMHA,
reoMeTpuueckas (Qurypa, MepeMeHHas, BEpOATHOCTb, (PYHKIIHA), 0OECHEUUBAIOIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHMs 00y4arOIINXCS;

NOoJBEJCHUE OOy4aroluXcss Ha JOCTYIIHOM Uil HHUX YpPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTEMaTUKHA U OKPY’KAIOIIEro MUPA, TOHUMAHUE MAaTEMAaTUKH KaK 4acTh
oO11ell KyJIbTYphl YEJIOBEUECTBA,

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MIO3HABATEJIbHOM aKTHBHOCTH, MCCIIEOBATEIbCKUX YMEHUN, KPUTUUHOCTH MBILICHHUS,
MHTEpeca K U3Y4EHUI0 MaTEMATHKU;

dopmupoBanrne (YHKIHMOHATBHOW MaTEMaTHUYECKOH TPaMOTHOCTHU: YMEHHS
pacno3HaBaTb MaTEMaTUYECKHME AaCHEKTbl B PEAJIbHBIX JKU3HEHHBIX CHUTyalUsX
U TpU U3YYEHUU [JIPYrUX YYEOHBIX TIPEIMETOB, MPOSBICHHUS 3aBUCHUMOCTEH WU
3aKOHOMEPHOCTEH, (OpMyIUpOBaTh MX Ha S3bIKE MaTEeMaTUKH U CO3/1aBaTh
MaTE€MaTU4YeCKUEe MOJENH, IPUMEHSATh OCBOCHHBIM MAaT€MAaTHYECKUl  ammapar
JUISL PELICHUs MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, MHTEPIPETUPOBATh U OLECHUBATH
IIOJIyYCHHBIE PE3YJIBTATHI.

OcHOBHBIMU JIMHUSMU cojaepkanus matematnku B 10-11 kmaccax SIBASIOTCS:
«Yucna u BerUMCIeHUs», «Anredpay («Anredpandyeckue BbIPAXXECHUSD, «YPaBHEHUS U
HEpaBeHCTBa»), «Hauana maremaTnueckoro ananuszay, «I eomerpus» («I'eomerpuueckue
burypsl U Ux cBOMCTBa», «l3MepeHUe reoMeTpUYeCcKUuX BEJIMUUHY), «BeposiTHOCTh U
CTAaTUCTUKa». JlaHHbIE JUHUM PAa3BUBAIOTCS NapaJIENbHO, KaKJasi B COOTBETCTBHH
C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT JPYIOid, a B TECHOM KOHTAKTE
u B3aumonercTBuu. Kpome 3Toro, ux OOBEIMHSET JOTMYEecKas COCTaBIISAIONIAs,
TpaJAMLIMOHHO MPUCYIIAasi MaTEMAaTHUKE U MPOHU3BIBAOIIAS BCE MATEMAaTHUYECKUE KYPChI U
coaepxkarenbHbie TUHUU. ChopmynupoBanHoe B ®I'OC COO TtpeboBaHue «BlaJIcHUE
METOAMH JI0Ka3aTelIbCTB, aJrOPUTMaMHU pEIICHHs 3adad, yMeHUe (OpMyIHpOBaTH
omnpeneiaeHusi, aKCUOMbl M TEOpPEMbl, NPUMEHSATh HX, MPOBOAMUTH JOKa3aTeJbHbIC
paccyXJIeHHsd B XOJie¢ PEUIeHHs 3a/lay» OTHOCUTCA KO BCeM Yy4eOHbIM Kypcam, a
(dbopMHpOBaHUE JOTMYECKUX YMEHHUM pacmpenensieTcs Mo BceM TrojaM oOydeHus
Ha ypOBHE CPEIHET0 00111ero 00pa3oBaHus.

B cootBerctBUM ¢ ®PI'OC COO MaremaTuka siBIsIETCS 005S3aTeIbHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBaHus. [Iporpammoil mo maremartuke npeaycMaTpUBaeTCs
u3ydyeHue ydyeOHoro mpeamera «MartemaThka» B paMKaxX TpEX y4eOHBIX KypCOB:
«Anrebpa M Hauyajga MaTeMaTH4yeckoro aHamuza», «['eomerpusi», «BeposTHOCTH U
CTaTUCTUKa». POPMUPOBAHUE JOTMYECKUX YMEHHUM OCYIIECTBISETCS HA MPOTSHKEHHUH
BCEX JIeT OOy4YeHHs] Ha ypOBHE CpedHero obiero oOpa3oBaHMs, a AJIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJIEp>KaHUE BCEX HA3BAHHBIX BbIIIE YUEOHBIX KYPCOB.

O0111ee yuCiIo YacoB, peKOMEH0BAHHBIX ISl U3ydyeHus MateMaTtuku — 340 yacos:
B 10 xmacce — 170 yacoB (5 ywacoB B Hemenio), B 11 kmacce — 170 gacos (5 uacos
B HEJICIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p3,30BaHI/I$I HaIIPpaBJICHO
Ha JOCTHIXXCHHC 06yanOHIHMHC}I JIMYHOCTHBIX, MCTAIIPCAMCTHLIX H IPCAMCTHBIX
O6p&30BaTeJH>HBIX PE3YIIbTATOB OCBOCHUA y‘I€6HOI‘O npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare u3ydeHus MaTeMAaTUKH Ha YPOBHE CpPEAHEro o0Iero oOpa3oBaHMs
y oOyuaroierocst OyayT chopMupoBaHbl CIEAYIONUE TUYHOCTHBIE PE3YJIbTaThl:

1) rpaskIaHCKOro BOCIIMTAHMS

C(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3MIMK OOYyYaroIerocs Kak aKTHBHOTO H
OTBETCTBCHHOTO YJCHA POCCHICKOIrO OOINECTBa, MPEICTABICHUE O MaTEMAaTHYCCKUX
OCHOBaX ()YHKIIMOHMPOBAHUS PA3JIUUHBIX CTPYKTYP, SIBICHUH, TPOIEAYP TPasKIaHCKOTO
obrrecTBa (BBIOOPHI, OMPOCH U JAPYroe), YMEHHE B3aMMOICHCTBOBATh C COLMAIbHBIMU
WHCTUTYTAaMHU B COOTBETCTBHMHU C MX (PYHKIUAMHU M Ha3HAUCHUEM;

2) MAaTPUOTUICCKOT0 BOCITMTAHMA:

C(l)OpMHpOBaHHOCTB pOCCHﬁCKOﬁ Fpa}I(,Z[aHCKOﬁ HACHTHUYHOCTH, YBAKCHHUA
K IIpOoOIIOMY H HACTOAIICMY pOCCHﬁCKOﬁ MaTCMaTuKH, HOCHHOCTHOC OTHOIICHHC
K AJOCTHIXKCHUAM pOCCHﬁCKHX MAaTCMAaTHKOB H pOCCHﬁCKOﬁ MaTEMaTHUUYECKOM ITKOJIBI,
HCIIOJIB30BaHHC 3THUX I[OCTI/I)KGHI/Iﬁ B IPYIUX HAYKaX, TCXHOJIOTHUAX, C(i)ean O9KOHOMMKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCHIMCKOT0 Hapoaa, CPOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHHUA, AITHUYECKOTO IIOBEIEHUS, CBA3aHHOTO C MPAKTHYECKUM
IPUMEHEHUEM JOCTHKEHUW HAayKH U JESATEIBHOCTBIO YUYEHOIO, OCO3HAHHWE JIMYHOIO
BKJIaJla B IOCTPOEHHE YCTOWYMBOTO Oy IyILIErO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3aJay, PEIICHUH, pPACCYX IACHUN, BOCHPUUMYUBOCTD
K MaTEMaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCNATAHUS:

c(hOpPMHUPOBAHHOCTh YMEHHUS NMPUMEHSATh MAaTEMAaTHUYECKHWE 3HAHUSI B HMHTEpecax
3I0pOBOro M 0e30macHOro oOpas3a >KU3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY
37I0pOBbIO  (3I0POBOE MHUTaHWE, COAJaHCUPOBAHHBIM PEXHUM 3aHITUH W OTABIXA,
perynspHas Guznueckas akTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE TIPHU 3aHATHIX
CIIOPTUBHO-0310POBUTEIILHOU AEATEIBHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMS:
TOTOBHOCTH K TPY/Y, OCO3HAHHE IIEHHOCTH TPYHOIIOOHUS, MHTEPEC K Pa3jIiYHBIM
chepaM mpoheCcCHOHATLHOM EATEEHOCTH, CBA3aHHBIM C MaTEMATHKON U €€



NPWIOKEHUSIMA, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymieit mpodeccun
U PEaM30BbIBaTh COOCTBEHHBIC J>KW3HCHHBIC IUIAHBI, TOTOBHOCTH W CIIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOpa30BaHUIO HA MPOTSHKCHUH BCeH JKH3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PCIICHUH MPAKTHYSCKUX 3aJad MaTEMaTHYCCKOM
HaIpPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHMSA:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKON KYJIbTYPHl, TOHUMaHNE BIUSHUS COIMATBHO-
YKOHOMHYECKUX MPOIIECCOB HAa COCTOSTHUE MPUPOTHON U COIUATLHOU CPE/Ibl, OCO3HAHUE
r100ambHOTO  XapakTepa HKOJOTHMYECKUX TpoOJieM, OpHCHTAalHUs Ha MPUMCHEHHE
MaTeMaTHYECKUX 3HAHWW JUIsI pelieHHsl 3ajad B OO0JAacTH OKPYKaIoIeH Cpelbl,
IUTAHWPOBAHKUE TIOCTYITKOB M OIICHKH WX BO3MOXKHBIX TOCIEIACTBHHA JIJISI OKPYIKAIOMICH
CpeIbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMA:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAyKU U OOLIECTBEHHOM NMPAKTUKH, IOHUMAaHUE MAaTEMATHYECKOW HAyKH Kak
cdepbl UeI0BEYECKON AESITeIbHOCTH, 3TAllOB €€ pa3BUTHSA M 3HAYUMOCTHU JIJISl Pa3BUTHUSA
LUBWIM3AIMY, OBJIAJCHUE S3BIKOM MaTEeMaTMKd M MaTeMaTHYEeCKOM KyJbTYpou
KaK CpEICTBOM  IO3HAHWS  MHUpPAa, TOTOBHOCTh  OCYIIECTBIATh  IPOEKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDI

B pesynbrarte ocBOSHUS IpOrpaMMbl IO MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O OOIIETO
o0pa3zoBaHus y oOydaroierocsi 0yayT copMUpOBaHbI METANPEIMETHbIE PE3yJbTaThl,
XapaKTEPU3YIOIIUECs OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMH JCHCTBUSMU,
YHUBEPCATbHBIMA ~ KOMMYHUKATUBHBIMH  JICUCTBHSIMH W YHUBEPCATbHBIMU
PEryIsTUBHBIMU JIEHCTBUSIMH.

Ilo3HaBaTeIbHBIe YHUBEPCAJIbHbIC YYeOHbIC 1eHCTBUA
ba3zoBble 1oruyecKkue JeHCTBUA:

BBUSIBIISITh W XApAaKTEPU30BaTh CYLIECTBEHHBIE TMPU3HAKKM MAaTEMaTUYECKHUX
00OBEKTOB, MOHATUN, OTHOUIEHUH MEXAYy HOHATHAMHU, (GOPMYIUPOBATH OIpPEaAeSICHUs
NOHATUH, YCTaHABIMBATh CYIIECTBEHHbIM TMPHU3HAK  KIAacCU(HUKAMU, OCHOBaHUSA
JUTst 0000IIEHUsT U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAJIN3a,;

BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPA30BHIBAT CYKICHUS: YTBEPIUTEIbHBIC
U OTpULIATETIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIKE, YCIOBHBIE;

BBISIBIISIT MaTe€MaTUYECKUME 3aKOHOMEPHOCTH, B3aMMOCBS3U M MPOTHUBOPEUHMS
B (akrax, [aHHbIX, HAOMIOACHUSX W YTBEPXKICHUSAX, Mpeiaratb KpUTEPUU
JUISL BBISIBIICHUSI 3aKOHOMEPHOCTEUN U ITPOTUBOPEUH;

JIeN1aTh BBIBOJIBI C MCTIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIIOUYEHHUM, YMO3aKIOYEHNUHN 110 aHAJIOTHH;



MPOBOJIUTH CAMOCTOSTEIBLHO JIOKA3aTeILCTBA MATEMATHYCCKUX YTBEPIKICHUMA
(mpsiMble W OT TPOTHUBHOTO), BBICTPAWBATh aApPTYMEHTAIMIO, MPUBOAHWTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BHIBOIBI;

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHusi, BEIOMpAaTh HAauOoJee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBatreJbCKHe 1eCTBUA.

WCMOJIb30BaTh BOIPOCHI KAaK HCCIEAOBATEIILCKUM HWHCTPYMEHT ITO3HAHHS,
(bopMyIHUPOBaTh BOMPOCH], (PUKCHUPYIOIINE MPOTHBOPEUHE, MPoOIeMy, YCTaHABIUBATh
HMCKOMOE€ M JJaHHOE, (HOPMUPOBATH TUIIOTE3Y, API'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, WCCIIEIOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOTrO OOBEKTa, SBICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCMOCTEH MEXKTy 00BEKTaMHU, SIBICHUSAMU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (hopMynHpoBaTh O0O0OOIIEHHUS M BBIBOABI 110 pPe3yjbTaTaMm
MPOBEJAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIIEHUBATh JOCTOBEPHOCTH MOJTYYEHHBIX
pe3yJbTaTOB, BRIBOJAOB M OOOOIICHUI;

IIPOTHO3UPOBATh BO3MOKHO€ pPa3BUTHUE TMPOLIECCA, a TAaKXKE BBIJBUTAThH
MPEIIOIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanumeii:

BBISIBJIAITH 1e(DUIUTHI HH(OPMALIUHY, JAHHBIX, HEOOXOAUMBIX JIJIs1 OTBETA Ha BOIPOC
U JJIA peuieHus 3a/1auu;

BbIOMpaTh HH(OPMALMIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBATh U WHTEPHPETUPOBATH MH(MOPMAIMIO PA3TUYHBIX BUIOB U (QopM
IIPE/ICTABIICHNUS;

CTPYKTYpUpOBaTh HH(GOPMALIMIO, MPEICTaBIATh €€ B pa3iMuHbIX (opmax,
WTIOCTPUPOBATH TpadUuecKy;

OLICHHMBATh HAJA&KHOCTh MH(POPMALMU MO CAMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KpUTEpHUsIM, CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIEe JeCTBUSA:

BOCIIPUHUMATh U (POPMYJIHUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBHSIMHU
U 1EJISIMU OOIIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y pelIeHUs 3a7adi, KOMMEHTHPOBAThH
MOJIYYCHHBINA PE3YJIbTAT;

B XOJie¢ OOCYXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKTAa€MON TEMBI,
poOJIeMBI, pelraeMol 3a/layu, BBICKA3bIBATh WJICH, HAIICJIICHHBIC Ha IOWCK pEIICHUS,
COTIOCTABIIATh CBOU CYXJEHUS C CYXKJICHUAMH JPYTrUX YYaCTHUKOB JHAJIOTa,
0OHapyKMBaTh Pa3IMUMe U CXOJCTBO IMO3HIIHMI, B KOPPEKTHOH dopme popmymnpoBaTh
pa3HOTIacHsl, CBOU BO3PAKCHUS;

MPEACTABIATh PE3yJbTAaThl PEIICHUS 3a7a4yd, SKCIEPUMEHTa, WCCIEIOBAHNUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOWpATh (opmMaT BBICTYIUICHUS C YYE€TOM 3aj1a4
NPE3eHTAINN U OCOOCHHOCTEH ayAUTOPHH.



PerynsitTuBHble YHHBeEpPCAJIbHbIE Y4eOHbIe TeMCTBUS
Camoopranusanus:

COCTABJISITH ILJIaH, AJITOPUTM PEIICHUS 3a]1a4H, BEIOUPATh CIOCOO PEIICHUS C yUETOM
UMEIOIIUXCSL PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTbh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOUW MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

BIIQZICTh HABBIKAMH ITO3HABATEIBHON pedICKCUM KaK OCO3HAHHUSI COBEPIIACMBIX
JNEUCTBUA U MBICIUTENbHBIX MPOIECCOB, WX PE3ylbTaTOB, BIAACTh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIA TPOIECCa W Pe3ysibTaTa PEeHIeHUS MaTeMaTHYeCKOU
3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPU PEIICHWW 3aadH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JTaHHBIX,
HaWJCHHBIX OIMHUOOK, BEISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJIbTaTa IEIU M YCIOBUSIM, OOBSICHATH MPUUMHBI
JOCTHXKEHUS WM HEJOCTHKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OITHOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHAas1 1eATEIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUAYAIHLHON pabOThI
Opy  pEeHIeHUH Yy4eOHBbIX 3ajay, MPUHUMATh I1IeJIb COBMECTHOM JEeSTEIbHOCTH,
IUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOM pabOThI, paclpenensaTh BHUIALI PadoT,
JIOTOBApUBAThCA, OOCYX JaTh MPOIECC W pe3ylbTrar paboThl, 0000maTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpyNmoBbIX ¢Gopmax paboTel (0OCykIeHus, OOMEH MHEHHUI,
«MO3TOBBIE MITYPMBI» U UHBIE), BHITIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPUHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIa/la B OOIINIA
MPOJYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHUS.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS MPOTPAMMbI IO MaTeMaThke Ha 0a30BOM
YPOBHE Ha YPOBHE CpEJIHEr0 0011ero 00pa3oBaHus MPEACTABIEHBI M0 roJaM 00y4YeHus
B paMKaX OTJACJIbHBIX YYEOHBIX KYypCOB B COOTBETCTBYIOIIMX pa3feiax MpOrpaMMBbI
10 MAaTEMATHKE.
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A>»

MNOACHUTEJIBHAA 3AIITUCKA

VYuebHsbIil Kypc «Anredpa U HayaJla MaTEMAaTUYECKOTO aHaU3a» SABJISIETCS OJHUM
U3 Haubosee 3HAUYMMBIX B IMPOrpamMMe CpPEAHEro OO0IIero oOpa3oBaHUs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH 00ECTeYMBAET MHCTPYMEHTAIbHYIO 0a3y Ui M3Y4YeHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C JApPYyrodl CTOpPOHBI, (OPMHUPYET JOTHUYECKOEe
U aOCTpaKTHOE MBIIICHUE OOYYalOIIMXCsl HAa YPOBHE, HEOOXOAMMOM JJIsi OCBOECHMSI
y4eOHBIX KypcOB MH()OPMATHKHU, OOIIECTBO3HAHMS, UCTOPUHU, CIOBECHOCTH. B pamkax
yueOHOro Kypca «AinreOpa M Hadaja MaT€MaTUYECKOro aHaiu3a» oOydaroluecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAYKHU, KOTOpask pOpMYyJIHPYET CBOU
JOCTHKEHHSI B MaTEMaTUUYECKOI (opme.

VY4eOHbIil Kypc anreOpbl U Hauajl MaTEMaTHYECKOTO aHAJIM3a 3aKJIabIBAET OCHOBY
JUIsl YCHEIIHOTO OBJAJICHUS 3aKOHAMU (PU3MKH, XUMHH, OHOJOTUH, TOHUMAHHUS
OCHOBHBIX  TEHJCHLUMA JKOHOMUKM M  OOILIECTBEHHOW  U3HHU, I0O3BOJIAET
OPUEHTHPOBATbCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX,

YBEPEHHO HMCIOJIb30BaTh WX B MOBCEAHEBHOM XM3HH. B TOXe Bpemsl OBJaJieHUE
aOCTpaKTHBIMU U JIOTUYECKU CTPOIMMU MaTEMaTHUYECKUMU KOHCTPYKLHSIMU Pa3BUBAET
YMEHUE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH YTBEPXKICHHS,
UCIOJIb30BaTh 0000IIEHHEe M KOHKpPETH3aluio, aOCTparupoBaHHWE U  AaHAJOIHIO,
(dbopMupyeT KpeaTUBHOE U KPUTUYECKOE MBILIUIEHHE. B X0/1€ n3yueHus anreOpbl 1 Hadas

MaTeMaTUYECKOT0 aHaJIN3a Ha YPOBHE CPeITHEro O0IIero oopa3oBaHusi 00yJyaroniuecs
MOJIYYArOT HOBBIA ONBIT PELICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOATEIBHOTO OCTPOECHUS

MaTEMaTUYECKUX MOJIEJIEH pealbHbIX CUTYallMi U UHTEPNPETALUU MOTYyYEHHbIX
pELIeHM, 3HAaKOMATCSA C MpUMEpaMu MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE,
HAayKe U B UCKYCCTBE, C BBIJAIOIIMMHUCS MAaTEMAaTHYECKUMH OTKPBITHSIMU M X aBTOPaMH.

VYyeOHbli Kypc anredpbl 1 Havyajl MaTEMaTHYECKOTo aHaiu3a o0Jaaaet
3HAYNUTEJIBHBIM BOCIUTATEIBHBIM ITOTEHIMAJIOM, KOTOPBIM pEaqu3yeTcsl KaK 4epe3
y4eOHbII MaTepHall, CIOCOOCTBYIOINNA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI, TAK
1 yepe3 crnenuduky ydeOHOl JesTebHOCTH, TPeOyroled caMOCTOsITEIbHOCTH,
AKKypaTHOCTH, IPOJOJKUTEIBHON KOHIICHTPAl BHUMAHUS U OTBETCTBEHHOCTHU

3a [OJIyYEHHBIN pe3yibTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayajllaM MaT€MaTHYEeCKOro aHaln3a
JCKUT IEATEIbHOCTHBIA MPUHIUIT 00YYEHUSI.

B cTpykType nporpammsl no ajnreOpe v HauajaaMm aHalIu3a BBIACTSIOTCS CIeIyIOIINe
colepkaTelbHO-METOAMUEeCKUEe JUHUU: «Yucna u  BblUMCIEHUs», «DyHKIUU U
rpadukm», «YpaBHEHHS M HepaBeHCTBa», «Hauama maTeMaTHuecKOro aHaiaHu3ay,
«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEpPKATEIbHO-METOJUYECKUE JIMHUU
U3y4aloTCsl Ha NPOTSHKEHMHM JBYX JIeT OOy4YeHHsl Ha YpOBHE CpEIHEro oOIero
o0Opa3oBaHMsl, €CTECTBEHHO JIOTOJIHSA APYT Apyra U MOCTETNIEHHO HACHIIIAsICh HOBBIMU
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TeMaMu U pasnenamu. J{aHHBIM yuyeOHBIH KypC SIBIISIETCS MHTETPATUBHBIM, MOCKOJIBKY
o0benuHsIeT B cebe cojep’kaHhe HECKOJbKMX MaTEMaTUYECKUX NUCIMIUIMH: anredpa,
TPUTOHOMETPHS, MATEMAaTUUECKU aHAJIU3, TEOPUSI MHOXKECTB U Apyrue. I1lo mepe toro
KaK oOydJaromuecs OBJaJIeBalOT BCE Oojiee MIMPOKHUM MaTeMAaTUYECKUM ammaparom,
y HHUX T[OCIEA0BAaTeNIbHO (QOPMHUPYETCSI U COBEPIIEHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYI0O MOJENIb PEAJIbHOW CHUTYyallMd, HNPUMEHATHh 3HAHUA, I1OJTYYCHHbBIE
B yueOHOM Kypce «Anredpa W Hadajga MaTEeMaTHMYECKOTO aHalIHM3ay, IS PElIeHUs
CaMOCTOSITENIbHO  c()OpMYyJIMpPOBAaHHOM  MaTEeMaTHYECKOM  3aJadd, a  3aTeM
MHTEPHPETUPOBATH MOJIYYCHHBINA PE3YIIbTAT.

ConepxarenpHO-MeTOANYECKAsT JUHUA «Yucna ¢ BBIYUCICHUS 3aBEPIIACT
¢bopMUpOBaHHE HABBIKOB HCIIOJNB30BAHUSA JCHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YpPOBHE OCHOBHOro obmiero oOpa3oBanus. Ha ypoBHe cpeanero oOiiero
oOpa3oBaHMs 0c000€ BHUMAHUE yensieTcsl GOPMUPOBAHUIO MPOYHBIX BEIUUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0d MCHOJb30BaHUE pPa3iIMYHbIX (OPM  3alucu
JEUCTBUTEIBHOTO YHMCIIA, YMEHUE PALMOHAIBHO BBITOJIHATH ACUCTBUSA C HUMHM, J1€JIaTh
NPUKHUJIKY, OLIEHUBATh pe3yibTar. OOydaromuecs MoJydyaroT HaBBIKU MPUOIMKEHHBIX
BBIYMCJICHU, BBIMIOJHEHUS JEHCTBUM C YUCIaMU, 3alIMCAHHBIMU B CTaHAAPTHOU opme,
VCITOJIB30BAHUSI MaTEMAaTHYECKUX KOHCTaHT, OLIEHUBAHMS YACIIOBBIX BBIPAKEHU.

ConepxxarenbHass  JUHUS ~ «YpaBHEHHS W HEPABEHCTBA»  pealu3yercs
Ha MPOTSHKEHUU BCEro 00yUyeHHs Ha YPOBHE CPETHEr0 00LIero 00pa3oBaHUsl, TOCKOJIbKY
B KaXJOM pas3fesie IpOorpaMMbl MPEIyCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3a7ad.
OOyuaroimecs: OBJIaI€BAIOT Pa3IUYHBIMU METOAAMH PEIICHUS LEJIbIX, pallMOHAIbHBIX,
UPpPaLMOHAIBHBIX, TOKA3aTEbHBIX, JOrapu(MUUECKUX U TPUTOHOMETPUIECKUX YPABHEHUH,
HEpPaBEHCTB U UX cucteM. [lomydeHHble yMEeHHs KCTIONB3YIOTCS IIPU UCCIIEA0BAHUN (DYHKIMIA
C TMOMOILIBIO MPOU3BOAHOW, PEUICHUH MPUKIAAHBIX 3a/Jad W 3a7a4 Ha HaXOXKIACHHE
HauOONbIINX M HAUMEHBIIWX 3HAaYeHUM (QyHKuuH. JlaHHas coxep)kareibHas JIMHUA
BKJIIOYAET B ce0sl Takke (OpMHUPOBAHME YMEHHI BBINOJHATH PACUEThI MO (Popmyiiam,
npeoOpa3oBaHusl LIETbIX, PALMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUUYECKHUX
BBIPOKEHMI, a TaKXe BBIPAXXEHUM, coJepKalllux CTerneHu u Jiorapudmsl. braromaps
U3YYEHHUIO anredpandyeckoro Marepuana MpPOUCXOAUT  JajbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOTO MBINIICHUST 00yJarommxcs, GOPMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX PACCyXJI€HUW, pabOThl C CUMBOJIBHBIMH (OpMaMu, MPEACTABICHHUS
3aKOHOMEPHOCTEH 1 3aBUCUMOCTEHN B BUJI€ PABEHCTB U HEPABEHCTB. ANredpa npejaraer
3 PeKTHBHBIE HHCTPYMEHTHI JJISl pEIICHUS TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/1a4,
HarJIAHO JEMOHCTPUPYET CBOU BO3ZMOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeTOoAMYeCcKass JHMHUA  «DyHKIMM U TpaduKW»  TECHO
neperyieTaeTcs ¢ IPYyrMMH JIMHUSIMU y4eOHOTro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  MOCJIENOBAaTENbHOCTh  HM3yYEHHs  Marepuana. V3ydeHune  CTENeHHOM,
MOKAa3aTeJIbHON, JOTapu(PMUIECKON M TPUTOHOMETPUUYECKUX (DYHKIIHMMA, UX CBONCTB U
rpaukoB, HUCHOJIb30BAaHUE (DYHKUMHA AN peuieHus 3anad W3 APYyrux ydeOHbIX
IPEAMETOB U PEAIBHOM KU3HHU TECHO CBSI3aHO KAK C MaTEMAaTUYECKUM aHAIN30M, TaK U
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C peleHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMAHUE YACNIAETCS
(GbOopMHUPOBAHUIO YMEHHUSI BbIpaxaTh (POpMyJiaMy 3aBUCUMOCTH MEXKY Pa3INuHbIMU
BEJIMYMHAMU, UCCIIEJIOBATh MOJy4YeHHbIE (YHKIUH, CTPOUTHh MX Tpaduku. Martepuan
COJIEp>KaTENbHOM JIMHUY HAIEJICH Ha Pa3BUTHE YMEHUHN U HaBBIKOB, MTO3BOJISIOIINX
BBIp@XaTh 3aBUCUMOCTH MEXKIY BEIMYUHAMH B Pa3TUYHON opMe: aHATUTUIECKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnocoocTByeT pa3BUTHIO alTOPUTMHUECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCII0JIb30BAHUIO aHAJIOTHIA.
CopepxarenpHass suHui «Hagama wmarematmdyeckoro aHanmusa» TMO3BOJSET
CYUIECTBEHHO PaCIIMPHUTh KPYr KaKk MaTeMaTHUYECKHUX, TaK M MPUKIATHBIX 3a7ad,
JOCTYMHBIX 00YYaIOUIMMCsl, Y KOTOPBIX MOSIBISIETCA BO3MOXKHOCTb MCCIIEI0BATh U
CTpOUTH Tpaduku (YHKIHM, OMpPEensaTh WX HauOOJbIINEe W HAUMEHbBIINE 3HAUCHUS,
BBIUUCIIATh IUIOMAAN (QUIyp U OOBEMBI TEN, HAXOJUTh CKOPOCTH U YCKOPEHUS
nporeccoB. CojeprkaTenbHas JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOCHHS
MaTEeMaTHYECKUX MOJENIel PealbHBbIX CUTYaIlHi, HAaXOXJACHUS HAWIYYIIEero PEIIeHUs
B TPUKIATHBIX, B TOM YHCII€ COLMAIbHO-d)KOHOMUYECKUX, 3aadax.3HaKOMCTBO
C OCHOBAaMH MAaTEMaTHYE€CKOrO aHaiM3a CIIOCOOCTBYET pPAa3BUTHIO aOCTPAKTHOTO,
(GbopMaIbHO-TOTHUECKOTO ¥ KPEAaTHBHOTO MBIIUICHUS, (OPMUPOBAHUIO yMEHUU
pacro3HaBaTh MPOSIBICHNUS 3aKOHOB MAaTEMaTUKH B HAayKe, TEXHHKE M HCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIAAIONIMXCS Pe3yibTaTax, MOJTYYCHHBIX B XOJI€ Pa3BUTHS
MaTeMaTHKHU KaK HayKH, U UX aBTOpax.

CopepxatenpHO-MeTOIMYECKasT JHUHUA «MHOXECTBa U JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA DJIEMEHTaM TEOPUU MHOXKECTB. TeOpETHKO-MHOKECTBEHHBIE MTPEICTABICHHS
NPOHU3BIBAIOT BECh KypC IIKOJRHOM MaTeMaTHMKH W TpeiaraloT Hambosee
YHHUBEPCAJIbHBIN SI3bIK, OOBEAMHSIONINNA BCE pa3iesibl MaTeMAaTHKU U €€ TPUIIOKEHUH,
OHM CBSI3BIBAIOT pPa3HbIE MaTeMaTHUECKHe TUCIUIUIMHBI B enuHoe 1enoe. [loatomy
Ba)XHO /1aTh BO3MOKHOCTh 00y4Jar0IeMycsi IOHUMaTh TEOPETUKO-MHOKECTBEHHBIHN SI3BIK
COBPEMEHHOW MaTeMaTHKHU U MCIIOIh30BaTh €T0 JUIS BRIPAKEHUSI CBOMX MBICTICH.

B y4ueOHOM Kypce «Anrebpa v Hayasia MaTeMaTHIECKOTO aHaN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMATHUYECKOTO MOJICTMPOBAHMS, KOTOPBIE MPHU3BaHbI CHOPMHUPOBATH
HABBIKM TOCTPOCHHSI MOJIEICH peaNbHBIX CUTYyallMid, HUCCICNOBAHUS ASTHUX MOJETCH
C TOMOINBIO ammapara aiareOpbl W MaTeMaTHYeCKOTO aHallu3a W HHTEPHpeTaIluu
MOJMyYEeHHBIX pPE3yJabTaTOB. TakWe 3aJaHus BIUICTEHbl B KaXKIbIM M3 pPa3eoB
IpOrpaMMbl, MOCKOJBKY BECh MaTepHall  y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs
JUIS peIleHus TPUKIAAHBIX 3amad. [Ipu permieHnn peanbHbIX NPaKTHUECKUX 33134
oOyJaromyecs pa3BUBAOT HAOIIOATEIBHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, WCIONB30BaTh aHAJOTHIO, O0000ImaTh ¥  KOHKPETU3UPOBAThH
npobieMy. JlesTensHOCTh IO (POPMHUPOBAHHWIO HABBHIKOB PELICHUS MPHUKIAIHBIX 3a7ad
OpraHM3yeTcsi B TMpoIlecce M3y4YeHHUs BCeX TeM y4eOHOro Kypca «Anrebpa u Hadaa
MaTEeMaTHYECKOTO aHaTTN3ay.

OO611ee YnCI0 YacoB, PEKOMEHIOBAHHBIX JJIs1 U3YUYEHUs1 y4eOHOTo Kypca «Anredpa
¥ Hayaja mMaTeMaTtudeckoro ananuza», — 170 dacos: B 10 kmacce — 68 yacoB (2 yaca
B Henenmo), B 11 kimacce —102 vaca (3 yaca B Heziedo).
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COAEPXAHUE OBYUEHUA

10 KJIACC
Yuci1a 1 BBIYUCICHUA

PaunonaneHpie uyncna. OOBIKHOBEHHBIE M JIECSATHUYHBIE JpOOH, MPOLIEHTHI,
OECKOHEUYHbIE NIEPUOANYECKUE APOOH. ApUPMETHUECKHUE ONEpALlMU C PAllMOHAIBHBIMU
yucIamMH, MpeoOpa30BaHMs YHUCIOBBIX BbIpakeHUU. [Ipumenenue npobeil U mpoLeHTOB
JUISL PEIIEHUS TPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACJIEN 3HAHUM U PEAIbHON KU3HHU.

JleyicTBuTENnbHBIE  4ucHa.  PanuoHanmpHblE M HppalMOHAIBHBIE  YHCIIA.
Apudpmernueckue omnepanuu ¢ JEHCTBUTENIbHBIMM  uHuciaMu. [IpubnmxEéHnble
BBIYKCIICHHUS, IPABUJIA OKPYTJICHHUS], IPUKHJIKA U OLIEHKA PE3YJIbTATa BHIYMCIICHHM.

Crenens ¢ nenbiM nokazateneM. CtanmapTHas gopma 3amucH JEHCTBUTENBLHOTO
yucia. Hcnons3oBaHue mnoaxoAsmied QopMbl 3amucu  ACHCTBUTEIBHBIX YHCEI
JUISL peIEHUs TPAKTUYECKHUX 33]1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaJbHOU cTerneHu. J(elcTBUs ¢ apupMEeTHUECKUMU
KOPHSIMU HaTypaJIbHOM CTENEHHU.

CHHyC, KOCMHYC W TaHI€HC YHMCJIIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI'€HC YMCIJIOBOIO ApryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa u TOXKIAECTBEHHBIE MPEOOPA30BAHMS.

[IpeobOpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

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

Pemenue 1enbix u ApoOHO-PAMOHATIEHBIX YPaBHEHUHN 1 HEPABEHCTB.

Pemenune nppanmoHanbHbIX YPaBHEHUM U HEPABEHCTB.

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

DOyHKUMH U TPpaPUKH

OynkIius, cnocoosl 3amanus pynkiuu. ['padux Pynkmuu. BzaumuHo obOpaTHbie
byHKIUN.

OO6nacth ompeneleHUss ¥ MHOXKeCTBO 3HaueHwi (ynkiun. Hymu dyskmmm.
[TpomexxyTku 3HAaKONOCTOSIHCTBA. UETHBIC M HEUETHBIE (PYHKITUU.

Crenennast GyHKIHS ¢ HATYpaJbHBIM H IICNIBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0if CTETICHHU.

TpuronomeTpryeckast OKpyKHOCTb, OMPEACIICHUE TPUTOHOMETPUUECKUX (PYHKITUI
YHCIIOBOTO apTyMEHTA.

Hauyaia MmaTeMaTH4eCKOIro aHaJIu3a
ITocimenoBaTenbHOCTH, CIOCOOBI 3a4aHus IIOCIEA0BATEIbHOCTEH. MOHOTOHHBIE
MMOCJIEIOBATEIILHOCTH.
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ApudmeTrnueckas U TreoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuueckas mnporpeccusa. Cymma OECKOHEYHO YOBIBAIOLIEH TIeOMETpUYEeCcKOn
nporpeccun. @opmyiia CI0KHBIX MPOLIEHTOB. MCnoIb30BaHKHE POrPECCUU AJI PELLICHHUS
peanbHbIX 33]1a4 NPUKIAJHOIO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoecTBO, omepauud HajJ MHOXecTBamu. Jlumarpammel  Oitnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO —armapara Uil OINKCAHWS  PEeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a71a9 U3 IPYTUX yUSOHBIX IPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, 10KA3aTENbCTBO.

11 KJIACC

Yuciia v BbIYUCICHUS
Harypanbhbie u nenblie uncna. [Ipu3Haku AETMMOCTH LENBIX YHACEIL.
CreneHs ¢ pallMOHAIBHBIM TOKa3aTenaeM. CBOWCTBA CTENCHU.
Jlorapudm uncna. Jlecaruunblie U HaTypajibHbIE JOTapU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

[IpeoOpazoBaHue BBIPAKEHUN, COAEPKAIIUMX CTENEHW C  PAUOHAIBHBIM
ITOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3arenbHbIE YpPaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckre ypaBHEHUS! U HEPABEHCTBA.

CucreMbl TMHENHBIX ypaBHEHUM. PemeHne mpuKIagHbIX 3a4ad C IMOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHECHUM.

CucTeMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIprMmenenue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX
3a/1a4 U 3a71a4 U3 Pa3IMuHbIX 00JacTel HAyKU U peaibHOM KU3HHU.

DOyHKUMHU U TPAPUKH

Oyukuus. I[lepuonnueckue ¢QyHkuuu. [IpomMexxyTkM MOHOTOHHOCTH (PYHKIUH.
MakcumMyMbl 1 MUHUMYMBI (pyHKIIMU. Hanbosbliee 1 HauMeHblliee 3HaueHue (HyHKIUN
Ha TIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPAPUKHU.

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

Hcnonp3oBanue rpadukoB GyHKINN 17151 pEIICHUS YPAaBHEHUHN U TUHEHHBIX CHCTEM.

Hcnonb3oBanne rpadukoB (yHKUMNA AJI1  UCCIENOBaHHUS IMPOLECCOB U
3aBUCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT NpPU pEUICHUHM 3aJad M3 JPYruX Y4eOHbIX
MPEIMETOB U PEAIbHOM KU3HHU.

Hayajia MaTeMaTH4eCKOro aHAJIM3a
HenpepeiBable (yHKUIHMU. MeToJ HWHTEpBAJOB AJisl PEIIEHUS HEPaBEHCTB.
[IpousBoanas pynkuuu. 'eomerprueckuii U GU3NUECKUN CMBICIT POU3BOTHOM.
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[IpousBoaubie 31eMeHTapHBIX QYHKINI. DOpMybl HAX0XKAECHUS TPOU3BOIHOM
CYMMBI, IPOU3BEJEHHS U YACTHOTO (DYHKIUH.

[IpumeHeHne TPOM3BOJHOM K HCCIEAOBAHUIO (PYHKIIMM Ha MOHOTOHHOCTH H
sKcTpeMyMbl. Haxosxaenne HanOobIIero 1 HANMEHBIIETO 3HaYeHHsT (PYHKIIUU Ha OTPE3Ke.

[IpumeHeHne npor3BOIHOM ISl HAXOKIEHHUS HAWTy4lIero peieH s B IPUKIaIHbIX
3aj1a4ax, s OIPEeIEIeHHUsI CKOPOCTH Ipoliecca, 33JaHHOr0 (OpMYJION WK rpadUKOM.

[lepBoobOpasnas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reomMmeTpuyeckuii U (pu3NYecKuil cMbICi. BrluncieHne uHTerpaia
o ¢popmysne Herorona—JleriOnuia.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o6yuenus B 10 ki1acce oOy4aromuifics OJIyIUT CIEAYIONIINE MPEeIMETHBIC
PE3YIIbTaTHI:

Yucjia v BIYUCIEHUS

OTIEpUPOBATH MTOHATHAMU: PAIMOHAIBHOE U JCHCTBUTEIBHOE YHUCII0, OOBIKHOBEHHAS
U JICCATUYHAS P00, TPOILICHTHI;

BBITIOJTHATH apU(METUUSCKHUE OMEpPalliU C PAIMOHAIBHBIMU U JACHCTBUTEIHHBIMA
YUCIIaMU;

BBITIOJTHSATH TPUOJIMKEHHBIC BRIYUCIICHS, UCIIONB3YS MPABUIIa OKPYTJICHHUS, JIETaTh
MPUKUJKY U OLIEHKY pe3yJibTaTa BHIYMCIICHHI;

OTepUpOBaTh MOHSATUSMU: CTENEHb C LIETBIM TOKa3aTesieM, CTaHaapTHas dopma
3aMUCH  JICUCTBUTENILHOTO YHCIIa, KOPEHb HATypaJIbHOW CTENEeHH, HCIOIb30BaTh
MOIXOIAIIYI0 POPMY 3aMUCH ICUCTBUTEIBHBIX YHCEIT IJIs1 PEIICHUS IPAKTUIECKUX 3a/1a4
U TIPE/ICTABJICHUS JIaHHBIX;

OTepUpOBaTh TOHATUSIMHU: CHHYC, KOCMHYC M TaHI'€HC TMPOU3BOJBLHOIO yria,
UCIIOJIb30BaTh 3allUCh MPOU3BOJIBHOTO YIJIa Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE
byHKIIUN.

YpaBHeHHS U HEPABEHCTBA:

ONEPUPOBATh MOHATHUAMHU: TOXKIECTBO, YpPAaBHEHHE, HEPABEHCTBO, LEJIOE,
PAalMOHAIBHOE, WPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
YPAaBHEHHE;

BBINIOJIHATh MPeoOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUH M pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS,

BBIMOJHATh MPEOOpa3oBaHUsl LIENbIX, PAUUOHAIBHBIX M  HPPALUOHAIBHBIX
BBIPDQXKEHUN W pPEIIaTb OCHOBHBIE THIIBI LEJBIX, PAMOHAIBHBIX W HPPalMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS W HEPABEHCTBA [UI PELICHUS MAaTEMaTUYECKUX 3a7ad U
3a/1a4y U3 pa3IMYHbIX 00JacTel HAyKH U peajabHOU KU3HU;

MOJIETTUPOBATh pealibHble CUTYallMu Ha SI3bIKE aireOpbl, COCTABIATh BBIPAXKEHUS,
YPAaBHEHMS, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, MCCIEAOBATH MOCTPOCHHBIE MOENH
C MCIIOJIb30BaHHUEM arapaTa aareopsbl.
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DOyHKUMU U TPAPUKHU:

ONEepUPOBATh MOHATHAMM: (YHKLUSA, CIHOCOOBI 3aaaHus (QYHKIUM, 001acTh
OIpe/IeNICHUs] 1 MHOXKECTBO 3HaueHUM (QyHKUUY, TpaduK QYHKIMHU, B3AUMHO OOpaTHbIE
dynxmm;

OTIEpUPOBATH TMOHATHUSAMHU: YETHOCTh M HEUETHOCTh (YHKIMH, HYIH (DYHKIIHUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku GyHKIUHN JJIs pEIICHUs ypaBHEHUMH;

CTPOUTh M YHUTaTh Tpaduku JITUHEHHOW (YHKINHM, KBagpaTUYHON (PyHKIHUH,
CTETNIEHHOMN (PYHKITUH C LEIBIM MTOKa3aTeseM;

MCIOJNIb30BaTh Tpaduku (GYHKIIUN AJIS UCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH
IpU PELIEHUM 3aJa4 U3 JPYTUX YYEOHBIX MPEIMETOB U PEANBbHOW KU3HH, BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXKIYy BEIUYUHAMM.

Hauajia MaTeMaTH4eCKOro aHAJIN3A:

OTICpUPOBATh  TOHATHUSAMHU:  TOCIACAOBATEIBHOCTh,  apupMeTHdecKas |
reOMeTpUYECKas MPOTPECCUu;

OTepUPOBAThH MOHATUSMU: OECKOHEUHO yOBIBAIOIIAs TEOMETPUUECKas MPOTPECcCcus,
cymMMa OE€CKOHEYHO YOBIBAIOIICH T€OMETPUUECKON MTPOTPECCUH;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA TOCIEOBATEIBHOCTEH W TPOTPECCUM I pelieHUs
peaTbHBIX 3a/1a4 MPUKJIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA:
OIIEpUPOBATH MOHATUSAMM: MHOXECTBO, OTIEpALIMU HAJl MHOKECTBAMU;
MCTIOJIb30BAaTh TEOPETUKO-MHOKECTBCHHBIN anmnapar ISl ONMUCAHUS PEaTbHBIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JPYTUX yIeOHBIX IIPEIMETOB;
ONIEPUPOBATH MOHATUSIMHU: ONIPENICIICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

K koniry oOyuenus B 11 ki1acce 00y4aromuics MOTyIUT CICTYIONINE MPEIMETHBIC
PE3YIIbTaTHI:

YucJia v BbIYHCTICHHUA:

OIEpUPOBATH MOHATUAMHU: HATYpaJIbHOE, IEJI0€ YHUCIIO, UCHOJIb30BATh MPHU3HAKH
JEJIMMOCTH 1EJIBIX YHCEJ, PA3JIOKEHUE YKMCIIa HAa MPOCTHIC MHOXUTEIU JJI PEIICHUS
3ajJa4;

OIIEpUPOBATH MTOHITHUEM: CTENCHD C PALIMOHAIBHBIM ITOKA3ATEIIEM;

OTNepUpPOBaTh TMOHATUSAMU: JiorapudM YHCIA, JCCITUYHBIE U HaTypalbHBIC
JorapupMsl.

YpaBHeHUS M HEPABEHCTBA:

NPUMEHSTh CBOMCTBA CTENEHU MJisi MpeoOpa3oBaHUSl BBIPAXKEHHM, OINEPUPOBATH
MOHATUSAMU: II0KA3aTEIbHOE YPAaBHEHHWE WU HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI
IIOKA3aTEJIbHBIX YPABHEHUN Y HEPABEHCTB;

BBINIOJIHATH MPE0OPA30BAHMS BBIPAXKEHUH, COJIEpKAIIUX JIorapu(Mbl, ONIEPUPOBATH
MNOHATUSIMU: JIOTapU(MHUUECKOE YpaBHEHHWE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIbI
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Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

HaXOJUTh PELICHUS NPOCTEUINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEpUpOBATh IMOHATUSAMU: CHUCTEMA JIMHEHHBIX YpAaBHEHUHM U €€ pelIeHue,
UCIIOJIB30BaTh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PEILIECHUS TPAKTUYECKUX 3314,

HAaXOAUTh PEIICHUS IPOCTEHIINX CUCTEM MU COBOKYIHOCTEM PALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB;

MOJIEIMPOBAaTh PEAJIbHBIE CUTYallud Ha SA3BIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEI0BATh IIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM amrapara ajareOpsl.

DyHKUMH U TPAPUKH:

OIIEpUPOBATH MOHATUAMU: NepHoguYecKast QYHKIUS, IPOMEKYTKH MOHOTOHHOCTH
(YHKIIMM, TOYKM DSKCTpeMyMa (YHKIMM, HauOoOJibllee W HaUMEHbIIEE 3HAYEHUs
(GYHKIIMM Ha MPOMEXKYTKE, UCIONb30BaTh UX JUIS MCCIENOBaHUS (PYHKLIMHU, 3aJaHHON
rpaguKom;

ONEpUpPOBaTh  MOHATHSAMM: TpadUKU  IOKa3aTeNbHOM, JIorapupMu4ecKon
U TPUTOHOMETPUYECKUX (YHKIUH, M300pakaTh MX HA KOOPAMHATHOW IJIOCKOCTH U
VICIIOJIb30BATh U1 PELICHUS YPAaBHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPJWHATHOM IUIOCKOCTH TpaUKd JUHEHHBIX ypaBHEHUI
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHEHHBIX YPAaBHEHUM;

UCIOJb30BaTh rpaduKku GyHKIUHN 71 UCCIEA0BAaHUS POLECCOB U 3aBUCUMOCTEH
U3 IPYruX YYEOHBIX TUCLMILINH.

Hauana maTeMaTH4eCKOro aHAJIN3Aa:

OTNIEepUpPOBaTh TOHATUAMM: HeEMpepbiBHAS (DYHKIUS, Npou3BoAHAs (GYHKIIUH,
UCIIOJIb30BAaTh TEOMETPUUYECKUI M (PU3MUECKH CMBICT TPOU3BOJHON [JIsi pEIICHUs
3a/1ay;

HAXOJUTh TPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIMMA, BBIUUCISATH TMPOU3BOHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO (PyHKITUN;

UCIIOJIb30BaTh MPOW3BOJHYIO JUIsl HCCIENOBaHUS (YHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAaThl HCCIIEIOBAHUS K IIOCTPOCHUIO TPAdUKOB;

UCIIOJIb30BaTh  IPOM3BOJHYK JUII  HAXOXKJICHUS  HAWJIYUILIErO0  pPELICHUs
B [IPUKJIAIHBIX, B TOM YUCJIE COLIMATbHO-D)KOHOMUYECKUX, 3aa4ax;

OTIepUpPOBAThH MOHITHSIMU: TIEPBOOOPA3HAS M HHTETPAJI, TOHUMATh T€OMETPHUUECKHUI
U (DU3UYECKUN CMBICI MHTErpasia;

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

pemarhe MNPUKIAJHBIE 3aJa4d, B TOM YHCJIE COLHAIbHO-3KOHOMHUYECKOTO H
dbu3rYecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaTN3a.

18



TEMATHUYECKOE IINTAHUPOBAHUE

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

W JEUCTBUTENBHBIX YNCEIL.
PanmonansHpie ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOECTBaMu. JlnarpaMmsl
Ditnepa—BenHa.

PartmonansHbie ynciaa. OOBIKHOBEHHBIE
U JIECATUYHbBIC TPOOU, TPOIICHTHI,
OECKOHEUHbIC IEPUOIUUECKUE APOOH.
Apudmerrnueckue onepanuu

C palMOHaJIbLHBIMU YUCJIAMU,
npeoOpa30BaHUs YUCITOBBIX
BbIpakeHuil. [Ipumenenue npobdeit u
MPOIICHTOB JJIsI PEIICHUS MPUKIAIHBIX
3a71a4 U3 Pa3IMYHbIX OTpaciiel 3HAHUU
Y PEaIIbHOM KU3HMU.

JlencTBUTENBHBIE YUCIIA.
PartmonanpHbie ¥ MppallMOHAJIBHbBIC
yucia. ApupMeTruuecKkue onepauu

C ICMCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnm>xEHHBIE BRIYMCIICHMUS, TTPaBUIa
OKpYTJICHUsI, MPUKUJIKA U OIICHKA
pe3yJbTaTa BbIYUCICHH.

MHOKECTBEHHBIN anmapar

JUIS1 OMCAHUA X014 PEIICHUS
MaTeMaTUYECKHX 3a7a4, a TAKKE
pPEAIbHBIX MTPOLIECCOB U SIBIICHUM,

IIPU pELIEHUU 3a]a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

OnepupoBatb NOHATUAMM:
palMOHAIILHOE YHCIIO, NEWCTBUTEIBLHOE
YUCJI0, OOBIKHOBEHHAS JPO0b,
JeCATUYHAs APOOb, MPOIIEHTHI.
BoinosHaTs apudpmeTndeckue
Omepalyu ¢ pallMOHAIbHBIMU U
JIEWCTBUTEIbHBIMU YUCIIAMU;
MPUOIKEHHBIE BEIYUCIICHMUS,
WCIIOJIb3Y MPABUIIA OKPYTIICHHUS.
JeJ1aTh MPUKHUIKY U OLIEHKY
pe3ynbTaTa BBIYMCICHUN.
OnepupoBathb NOHATUSIMH:
TO/IECTBO, YPABHEHHE, HEPABEHCTBO;
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ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBa. MeTo1 HHTEPBAJIOB.
Pemienue nensix u 1poOHO-
paloHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

1[EJI0€ ¥ pallMOHAIbHOE YPaBHEHHE,
HEPaBEHCTBO.

BbinoHATH Npeodpa3oBaHus LETbIX
Y PALIMOHAJIbHBIX BBIPAKECHHIA.
PemiaTh OCHOBHBIE TUIIBI LIETTBIX
UppALMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB.

IIpuMeHSATH palluOHAJIbHBIE
YpaBHEHUS U HEPABEHCTBA

JUISL peILIEHUsT MaTEeMaTUYeCKHX 3a]1a4
W 33]1a4 U3 pa3JInyHbIX 00J1acTel HAyKH
Y PEAIbHOM KU3HU

®yukiuu U rpadpuku. CTeneHb
C LIEJIBIM ITOKAa3aTesIeM

OyHK1MSA, CIOCOObI 3a1aHus (PYHKITUH.
B3anmuo obpatubie pynkuuu. ['padux
GyHKUIHUU.

OO6nacTh onpeeneHuss 1 MHOKECTBO
3HaueHui pyukiuu. Hynu ¢pyHkimu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTRBA.
YETHblie n HEYETHBIE QYHKITUH.
CreneHs ¢ LEIBIM ITOKA3aTeIIeM.
CrannmaptHas ¢hopma 3anucu
JICUCTBUTEIILHOTO YHCJIA.
Hcnonb3oBanue noaxosiiei opMsl
3aIMCH JICUCTBUTEIILHBIX YHCEIT

JUIS1 pEILICHUS PAKTUYECKUX 3a1a4

Y MIPEJICTABIICHUS JaHHBIX.

OnepupoBath NOHATHAMM: QYHKLIHUS,
criocoObI 3a1aHus (PyHKIINN, B3aUMHO
oOpatHble QYHKIUU, 00JIaCTh
OTIpe/IeTICHUS] 1 MHOXKECTBO 3HAYCHU
bynkuun, rpaguk GyHKIMH; YETHOCTh
U HEYETHOCTh (DYHKIIMH, HYJIH
GYHKIIAA, TPOMEKYTKH
3HAKOIIOCTOSHCTBA.

BoinosHsaTh npeodpa3oBaHus
CTETEHEH C IIeJIbIM IOKa3aTeNeM.
Hcrnonb30BaTh CTaHAAPTHYIO (GOpMY
3aIlMCH JEUCTBUTESILHOTO YHCIIA.
DopmMyIMPOBATH

U WLTKCTPUPOBATH Tpaduuecku
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CrenenHas pyHKIHS C HATypaJIbHBIM
U 1IeJbIM noka3areiieM. E€ cBolicTBa u

rpaduk

CBOMCTBA CTENIEHHON (DYHKITUH.
Bbipaxats ¢popmysamMu 3aBUCUMOCTH
ME¥K]ly BETUYMHAMU.

Hcnoab3oBath HU(PPOBHIE pecypchl
JUISL IOCTPOCHUSI TpapuKOB PyHKIIUU

Y U3Y4YECHHS UX CBOMCTB

ApudmMeTHIecKii KOpeHb
N—OM CTEICHH.
HppanuroHaapHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudmeTrnuecknii KOpeHb
HATYpaJIbHOM CTEINEeHU. [encTBus

C apu(PMETHUECKUMU KOPHAMU N—OH
CTEIICHH.

Pemenne nppanmoHaabHbIX YpPaBHEHUI
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHs N-0if
CTEIICHU

D®opMyJIHPOBATD, 3AIIMCHIBATH

B CMMBOJINYecKoi ¢popme

Y WIJIIOCTPUPOBATH IIPUMEPaMU
CBOMCTBA KOPHS N-OM CTETIEHU.
BoinosHsaTh npeobpazoBaHus
VMPpPalHOHAIBHBIX BBIPAXKEHUN.
PemiaTbs OCHOBHBIE THUIIBI
MppalMOHAIbHBIX YPaBHEHUN

Y HEPABEHCTB.

IIpumeHATH 1J151 peleHus
Pa3JIMYHBIX 32124 UPPALMOHATIbHbIE
YPaBHEHHUS U HEPABEHCTBA.
CTponTh, YnTATH TpaduK KOPHS N-0i
CTEICHH.

HUcnoab3oBath nngposbie pecypcsbl
JUTsl TOCTpOeHUsI rpadMKOB PYHKIUI
Y U3YYECHHUS UX CBOWCTB
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@opMyIBl TPUTOHOMETPHH.

22

CuHYyC, KOCUHYC U TAHT'€HC YHCIOBOTO

OHepI/IpOBaTL MOHATUSIMMU: CUHYC,

Tpuronomerpuueckue aprymeHTa. ApKCHUHYC, apKKOCHUHYC KOCUHYC Y TAHT€HC ITPOU3BOJIBHOIO

YpaBHEHUS Y apKTAaHI€HC YHCIIOBOTO apTyMEHTA. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnoab3oBaTh 3aUCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBLHOTO yTia yepe3 oOpaTHbIE
(GYHKIIUN 9UCIIOBOTO apTyMEHTA. TPUTOHOMETPHUUECKHE QYHKITUU.
OCHOBHBIE TPUTOHOMETPUUECKHE BoinosHATH Npeodpa3oBaHus
dopmyinsl. [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUUECKUX BBIPAKECHUH. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHEHUN
ypaBHEHUN

[TocenoBarenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTtb NOHATHSIMM:

Y IIPOTPECCUH

3aJlaHUs TI0CJIeJOBATEIILHOCTEH.
MOHOTOHHBIE NOCIEA0BATEILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoneuHo yObIBaroias
r€OMETPUYECKasl POTPECCUSL.
CymMa 0eCKOHEUHO yOBIBAIOIIEH
F€OMETPUUECKOMN ITPOTPECCUU.
dopMyia CIOKHBIX IIPOLIEHTOB.
Hcnonp3oBanue nporpeccun

JUISl PEIICHUS] PeaIbHbIX 3374
IPUKJIAJHOTO XapakTepa

ITOCJIEA0BATEIBHOCTD,
apupmeTnyecKas u reomeTpruuecKas
Mporpeccuu; 0ECKOHEYHO yObIBaOIIas
reOMETpUYECKas MPOrpeccusi, Cymma
OCCKOHEUHO yOBIBAIOIICH
r€OMETPUYECKON MTPOTPECCHH.
3agaBaTh I10CJIEJOBATEIILHOCTH
Pa3ITUYHBIMH CTIOCOOAMH.
IpumeHsaTs popmyJry CJI0KHBIX
NPOLIEHTOB /IJIsl pellleHus 33/1a4

W3 peajbHOU MPAKTUKA

(C UICTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBaTh CBOMCTBA
MOCJIEA0BATEIBHOCTEN U POTPECCUM

22



JJI1 pCIICHUA pCaJIbHbIX 3a1a4
IMPUKIIaATHOI'O XapaKTcpa

[ToBTOpEeHue, 06001IeHNE, 3 OcCHOBHBIC OHATHS Kypca areOpbl IIpyMeHAATHL OCHOBHBIE MOHATHUS Kypca
CHUCTEMaTH3aIis 3HaHUN ¥ HayaJ MaTEeMaTHYECKOTO aHaJIn3a anreOphl M Ha9aJl MATEMATHIECKOTO
10 kiacca, 00001IEHHE aHaju3a JJIs penieHus 3a1ad
U cUCTeMaTH3allusl 3HaHUN U3 peajbHOM KU3HU U IPYTUX
IITKOJTHHBIX TUCIIATUIAH
OBILEE KOJIMYECTBO 68
UYACOB I10 ITPOIT'PAMME
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11 KJIACC

HanmenoBanue pasnena  |[KoaudecTBo OcHOBHOE coepKaHue OCHOBHBIE BUJIBI I€ATEIBHOCTH
(Temnl) Kypca 4acoB O0yJarOIIIXCS
CremneHb ¢ pallMOHAIbHBIM 12 CreneHb ¢ palMOHAIBHBIM ®opMyJIHPOBATD, 3AIIMCHIBATH

IOKa3aTeJEM.
[ToxazarenbHast pyHKLHUA.
[loka3aTenbHbIC YpABHEHUS
Y HEPABEHCTBA

nokasatesieM. CBOICTBa CTENIECHHU.
[TpeoOpa3oBanue BbIpaKeHUH,
COJIEpIKaINX PallMOHAIIbHBIE CTETICHU.
[loka3arenbHbIE YpaBHEHUS

Y HEPaBEHCTBA.

[Toka3arenbHas pyHKIMS, €€ CBOMCTBA
U rpaduk

B CUMBOJIMYeCKO# opme

Y WIJIIOCTPUPOBATH MPUMeEPaM#
CBONCTBA CTEIIEHHU.

IIpuMeHATH CBOMCTBA CTENICHU

JUJ1s1 IpeoOpa3oBaHus BEIPaKEHUH.
DopMyJIUPOBATH

1 WIJIIOCTPUPOBATH rpauuecKn
CBOMCTBA MOKA3aTEeIbHON (PYHKITUU.
Pemath OCHOBHBIE THIIBI
MOKA3aTeJIbHBIX YPAaBHEHU I

Y HEPABEHCTB.

HUcnoab3oBath nngpoBbie pecypchbl
JUTSl TIOCTPOEHUSI rpaMKOB PYHKIIUI
Y U3YYEHHS UX CBOMCTB

Jlorapudmuueckast pyHKIus.
Jlorapudmuueckne ypaBHEHUS
U HEPABEHCTBA

12

Jlorapudwm uucna. JlecsTuunbie
U HaTypajbHBIC TOTapU(MBI.
[IpeobpazoBaHue BhIpaKEHUH,
COJIepKAIUX JOTapU(PMBI.
Jlorapudmuueckre ypaBHeHHUS
Y HEPaBEHCTBA.

@®opMyJTUPOBATH, 3aNIMCHIBATH

B CUMBOJINYeCKOi opme

Y WIJIIOCTPUPOBATH PUMEPAMU
CBOICTBa Jiorapudma.

BoinosHsaTh nmpeodpazoBaHus
BBIPKEHUIA, COIEPKAIIHX JIOTapU(PMBI.
DopmMyIMPOBATH
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Jlorapudmuueckas GpyHKIus, €€
CBOICTBa U TpauK

U WLTIOCTPUPOBATH rpaduyecku
CBOICTBa JIorapu(pMudecKoit QyHKIUH.
PemiaTh OCHOBHBIE TUIIBI
Jorapu(pMHUUECKUX YpaBHEHUHN

Y HEPaBEHCTB.

Hcnonb3oBaTh HM(pPOBbIE pecypehl
JUTsl TIOCTpoeHUsI TpaduKOB PYHKITUI

Y U3YYEHHS UX CBOMCTB.
3HAKOMHTBCS C HCTOPHUEH PA3BUTHUS
MaTEeMaTUKU

Tpuronomerprueckue
byHKIUU U UX TpaduKH.
Tpuronomerprueckue
HEPABEHCTBA

Tpuronomerpruyeckue GyHKIMH, UX
CBOMCTBA U TpauKy.

[Ipumepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

OnepupoBarb

NOHAATHEM NieproaudecKas (QyHKIHS.
Crponthb, aHAIU3MPOBATD,
CpaBHMBATH Ipaduxu
TPUTOHOMETPUUECKUX (PYHKIIHIA.
®opMyIHPOBATH

1 WITIOCTPUPOBATh rpagu4yecKu
CBOMCTBA TPUTOHOMETPUUYECKHUX
GbyHKIHIA.

Pemates npocrenimme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoiab3oBath rpapuku 11
pELIEHNS] TPUTOHOMETPUUECKUX
HEPABEHCTB.
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Hcnoan3oBath g poBbIe pecypehl
JUISL TTIOCTPOCHUS TpapuKOB QyHKITHI
Y U3yYCHUsS UX CBOHCTB

[IponsBogHas. [Ipumenenue
MIPOU3BOJHOMN

24

HenpepwiBubie GyHkImu. Metos

HHTCPBAJIOB U1 PCIICHUS HCPABCHCTB.

[IpousBoaHas GpyHKUIHUH.
['eomeTpuyeckuii u pU3MUECKU
CMBICJI IIPOU3BOJTHOM.

[Ipon3BoIHBIE DTIEMEHTAPHBIX
¢ynkuuid. [IponsBoaHas cyMMmsl,
MPOU3BEJEHUS, YACTHOTO (DYHKLIUH.
[IprumeHenune npon3BOIHOU

K UCCIIE0OBAHUIO (PYHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOobIIero

Y HAaMMEHBIIETo 3HaueHus1 QyHKIUU
Ha OTpE3Ke.

[IpumeHenne MpON3BOIHOM

JUTSL HAXOKJIEHUS HAaWTy4YlIero
pELIeHNs B IPUKIIAIHBIX 331a4ax,
JUISL ONIPEZIENIEHUSI CKOPOCTH MpOLECCa,
3a1aHHOTO (hOopMyJIOH M rpaduromM

OnepupoBaTh NOHATUSIMMU .
HEIpepbIBHAS (DYHKIIHS; PON3BOTHAS
(GyHKLIHH.

Hcnonb30BaTh TeOMETPUYECKUN

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

Haxoautsb npousBoHbIE
AJIIEMEHTApHBIX (QYHKIHMA, BHIYMCIATH
MIPOM3BOJHBIE CYMMBI, IPOU3BEIACHUS,
4acTHOTO (PYHKITHIA.

HUcnoab30BaTh IMIPOU3BOJIHYIO

JUTSL ICCIIeIOBaHUs (DYHKIIMH

Ha MOHOTOHHOCTb Y 3KCTPEMYMBI,
NPUMEHATH Pe3yJbTaThbl
HCCJIeI0OBAHUSA K TIOCTPOEHUIO
rpadukoB. [IpuMeHSITH TPOU3BOAHYIO
JUUTSL HAXOXKICHUS HAUJTY4IlEro
pELICHUS B IPUKIAJHBIX, B TOM YUCIIE
COLMAIbHO-D)KOHOMHUYECKUX, 3a/1a4aXx.
3HAKOMUTBHCS C HCTOPHEN Pa3BUTHS
MAaTEMATUYECKOr0 aHAJIN3a
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WHTerpan u ero npuMeHEHNs

[TepBooOpa3znas. Tabnuma
epBOOOPA3HBIX.

WHTerpan, reoMeTpu4ecKui

Y (PU3UYECKUI CMBICT HHTETpaa.
Brraucnenne uaterpana mo Gopmyse
Herotona—Jleitonuia

OnepupoBaThb NOHATHUSMM:
nepBooOpa3Has, HHTErpal.

Haxoauth nmepBooOpasHbie
AJIEMEHTAPHBIX (PYHKIINI; BHIYUCIATH
uHTErpai mo ¢gopmytae Hprorona—
JlenibHUIA.

3HAKOMUTBHCS ¢ UCTOPUEH Pa3BUTHS
MAaTEMAaTUYECKOr0 aHAJIN3a

CucreMbl ypaBHEHUI

12

CucTeMbl IMHEMHBIX YPaBHEHHU.
Pemenune npuknagHbIx 3a1a4

C IOMOIIBIO CUCTEMBI JINHEWHBIX
YPaBHEHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
paLMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKAa3aTeNIbHBIX, JTOTapUPMUIECKUX
YPaBHEHU U HEPABEHCTB.
Hcnonb3zoBanue rpadukoB QpyHKIIUH
JUISl PELLIEHUS] YPABHEHUU U CUCTEM.
IIprumeHeHune ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a7a4 U 3a71a4

U3 pa3IUYHBIX 001acTe HAyKH

Y PEaJIbHOM )KU3HU

OnepupoBarb NOHATUSIMH. CUCTEMA
JIMHEMHBIX YPABHEHUH U €€ pEeIICHUE.
Hcnounb30BaTh CUCTEMY JTUHEUHBIX
YPaBHEHUM JJIs1 PELIEHUS
MIPAKTUYECKUX 3a]1a4.

Haxoauts pemieHust MpOCTENIINX
CHUCTEM U COBOKYITHOCTEN
palMOHAIIbHBIX YPaBHEHU

Y HEPABEHCTB.

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

HarypansHbie u nensie yucna
B 3371a4aX U3 PEAIbHOM KU3HHU.
[Ipu3HaKU 1ETUMOCTH LIEIIBIX YACEI

OnepupoBaTh NOHSATUSIMU:
HaTypaJbHOE YHCIIO0, LEJI0E YUCIIO.
Hcnonb3oBaTh NpU3HAKU IETUMOCTH
LEJBIX YHMCEl, Pa3JIOKEHUE Yncia

HAa MPOCTbhIE MHOXKUTEIH [l pEIICHHUS
3aj1a4

[ToBTOpEHue, 00001ICHUE,
CHCTEeMaTH3aI1s 3HAaHUH

18

OCHOBHBIE IMOHATHUS Kypca alreOpsbl
¥ HaYaJ MaTEMaTHYECKOr0 aHaJIN3a,
0000IIIEHNE U CUCTEMATH3AIIUS 3HAHUI

Pemiats npuk/iagHbie 3agaumn

U3 pa3InYHbIX o0JacTel HayKu

Y PEATbHOM KU3HU C TTIOMOIIIBIO
OCHOBHBIX MOHATUNA Kypca anreOpsl
Y Ha4aJl MaTeMaTUYECKOro aHaJIu3a.
Bei0upath onTUMalibHBIE CIIOCOOBI
BBIYHCIICHUU.

Hcnoab3oBaTh 1/ pelieHUs 32124
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKUIUN

U TpauKoB

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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®EJIEPAJIBHAS PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«TEOMETPUS»

MNOACHUTEJIBHAA 3AIITMCKA

BaxHocThyueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEJHEro OOIIero
oOpa3oBaHMsl OOYyCIIOBJIEHA MPAKTHUYECKOW 3HAYUMOCTBIO METANpeIMETHBIX U
MPEAMETHBIX PE3YJIBTATOB OOYYEHHsS TE€OMETPUM B HANPABICHUH JIMYHOCTHOIO
pa3Butusi oOywarommxcs, (opMmupoBaHHMs (YHKIUOHAIBHOW MaTeMAaTUYECKOU
IrPaMOTHOCTH, M3Y4YEHHS APYTUX Y4eOHBbIX AMCUUIUINH. Pa3ButhHe y oOydaromuxcs

IPAaBWIBHBIX MPEJICTABICHUNA O CYIIHOCTH U IMPOUCXOXKACHUU I€OMETPUUECKUX
abcTpakiuii, COOTHOLUIEHHM pPEAJBbHOTO W WJCAIBHOIO, XapaKTepe OTpa)KeHUs
MaTeMaTHYECKOW HAyKOU SIBJICHUHM W MPOLECCOB PEANBHOTO MUPA, MECTE T€OMETPUU
B CHUCTEME HayK M pOJIM MaTEMaTHYECKOI0 MOJEIMPOBAHMS B HAyYHOM IMO3HAHUU U
B IIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS 00YUAIOIIUXCS, a
TaK)K€ KauyeCTB MBILUICHHSI, HEOOXOAUMBIX JUIsl aJaliTallii B COBPEMEHHOM OOILIECTBE.

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

oOpa3oBaHUs, TaK KaK OOECHeYMBAET BO3MOYKHOCTh M3YUYEHUs KakK TUCLHUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJIICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornyeckoe MbllUIeHUE, (OPMUPYEMOE TMpPH H3YYEHUH OOyYaAIOIIMMUCS
NOHATUIHBIX OCHOB T'€OMETPUU U IOCTPOEHUM LETIOYKH JOTUYECKUX YTBEPIKICHHM
B XO/I€ PEIICHUS T€OMETPUUECKUX 33/]a4, YMEHHE BbIIBUTATh U OIPOBEPraTh T’MIIOTE3bI
HEIOCPEICTBEHHO UCIOJIB3YIOTCS IIPH PELICHUH 33a4 €CTECTBEHHO-HAYYHOI'O IIUKJIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpueHTHPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTsx JesITeNbHOCTH 4YenoBeka. OpHeHTauus 4YeloBeKa BO BpPEMEHH W
IPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €r0 COLMAIIBHOTO ObITHS, (POpMa OTpaskeHHS
OKPY’KaIOILIETO MHUPA, YCIOBHE YCIEUIHOTO MO3HAHUSA U aKTUBHOTO MPEoOpa30BaHUS
neiicrBuTenbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMM 00pa3amMu OOBEAUHSET
pazHble BUAbl y4eOHOM U  TPYAOBOM  JEATEIBHOCTH, SBJIAETCS  OAHUM
U3 Mpo(eccnoHabHO Ba)KHBIX KauecTB, IIOATOMY aKTyajbHa 3a7ada (hOpMHUPOBAHMS
y oOydaronuxcsi TpOCTPAHCTBEHHOI'O MBIIUICHHUSI KaK Pa3HOBUIHOCTH OOpa3HOTo
MBIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPaKTUYECKON
JESITEIbHOCTH 110 MHOTMM HalpaBJICHUSIM.

[lens ocBoeHus: mporpaMmbl yueOHOro Kypca «l eomeTpusi» Ha 6a30BOM ypOBHE
oOyueHusi — o01eo0pa3zoBaTesibHOE U OOILIEKYJIBTYPHOE Pa3BUTHE OOYYaIOIIUXCS
yepe3  oOecriedyeHHE  BO3MOXKHOCTH  TNPUOOpPETeHHSs U HCIOJIb30BaHUS
CUCTEMAaTUYECKUX T€OMETPUUYECKUX 3HAHUM U JIEUCTBUM, CIELIM(PUUHBIX T€OMETPUH,
BO3MOXKHOCTH YCIIELTHOTO MPOAODKEHUS OOpa3oBaHMsI MO CHEHHATbHOCTAM, HE
CBSI3aHHBIM C MPUKIIAIHBIM UCIOJIb30BAHUEM F€OMETPUHU.

[IpuopureTHBIMU 3aladyaMud  OCBOEHMsSI y4eOHOro Kkypca «l'eomeTpum»
Ha 0a3oBoM ypoBHe B 10-11 kiaccax sSBISOTCS:
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dbopMupoBaHrE TIPEACTABICHUS O TEOMETPUH KaK YacTH MHPOBOUN KYJIbTYPHI H
OCO3HaHHE €€ B3aMMOCBA3U C OKPY>KAIOIIUM MUPOM;

dbopMHupOBaHUE TPEACTABICHUS O MHOTOTPAHHUWKAX M TejJaX BpalICHHS Kak
0 BaXHEUIIMX MATEMAaTHUYECKUX MOJIENAX, MO3BOJSIONIMX OMUCHIBATH U H3Yy4yaTh
pa3HbIE SBJIECHUS OKPYKAOIIETO MUPA;

dbopMHpoBaHrE YMEHHUS paclio3HaBaTh Ha YepTekax, MOJEISAX U B peaIbHOM
MUpE MHOTOTPAHHHMKHU U TEJIa BPAIllCHHUS;

OBJIAJICHE METOJAaMU pEIICHUs 3a/Jad Ha IOCTPOCHHS Ha H300paKeHUSX
POCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHHUS ONepUpOBaTh OCHOBHBIMU MOHATUSIMU
0 MHOTOTpaHHUKAX U TeJaxX BPallleHUsI U UX OCHOBHBIMU CBOWCTBAMU;

OBJIAJICHUE QJITOPUTMAMU PEIIEHUST OCHOBHBIX THUIMOB 3a1a4, (GOpMHpPOBaHUE
YMEHHUSI TPOBOJIUTH HECJIOKHBIE [TOKA3aTEIbHBIE PACCYXACHUS B XOAE PEIICHUS
CTEPEOMETPUYECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM COJICPKAaHUEM;

Pa3BUTHE MHTEIUICKTYyaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH 00y4aromumxcs,
MO3HABATENILHOM  aKTUBHOCTH,  HUCCIEIOBATEIbCKUX  YMEHHUM, KPUTUUYHOCTHU
MBIIUICHUS;

dbopmupoBaHre (QYHKIIMOHAIBHOW TPaAaMOTHOCTH, PEJICBAHTHOM TE€OMETPHUH:
YMEHUE pAaclo3HaBaTh IMPOSBICHUS T€OMETPUYECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HEHHBIX CHUTYalUSX W MPU U3YYEHUU APYTHX
y4e€OHBIX  NPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEHd U 3aKOHOMEPHOCTEH,
dbopMyIMpOBaTh MX Ha S3bIKE T'€OMETPUHM M CO3/1aBaTh F€OMETPUYECKUE MOJIEIH,
INPUMEHITh OCBOEHHBIM T'€OMETPUYECKHM ammapaT sl pELICHHs MPaKTUKO-
OpPHEHTUPOBAHHBIX  3a7a4, HWHTEPIPETUPOBATH U  OLECHUBATh  IOJYYCHHbIC
pEe3yJIbTaTHI.

OTAMYUTEeNbHON  OCOOEHHOCTHIO MPOTPAMMBI 10 T€OMETPUU  SIBIISAETCS
BKJIIOYEHHE B KypC CTEPEOMETPUM B Hayaje €ro M3y4eHusi 3aJay, periaeMbIX
HAa YPOBHE WHTYUTHUBHOTO TO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHu30BaHHAas
paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIUICHUSI, CTUMYJIUPYET MPOTEKAHWE WHTYUTUBHBIX IMPOLECCOB, MOTHUBHPYET
K JaJIbHEHIIEMY U3YyUYECHUIO MTPEIMETA.

[Ipeanourenune OTHAETCS HATIIATHO-KOHCTPYKTUBHOMY METOJy OOY4YEHHs, TO
€CThb TEOPETUYECKUE 3HAHHMS MMEIOT B CBOE€M OCHOBE UYBCTBEHHOCTbH IPEIMETHO-
IPAKTUYECKOM JEATEIIbHOCTUA. Pa3BuUTHME NPOCTPAHCTBEHHBIX IPEICTABICHUMN
y 00ydaromuxcs B Kypce CTEPEOMETPHH MPOBOAUTCS 3a CUET peIIeHHUs 3aaad
HAa CO3J]aHWE TPOCTPAHCTBEHHBIX O0pa3oB W 3aJad Ha  ONEPHPOBAHHUE
MpPOCTpaHCTBEHHbIMU oOpazamu. Co3maHue o0paza TPOBOAUTCS C  OMOPOH
Ha HATJISITHOCTh, @ OTIEPUPOBaHKE 00PA30M — B YCIIOBUSIX OTBIICYCHHSI OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHUSI €r0 UCXOTHOTO COAECPKAHUS.

OCHOBHBIMH COJIEpKATCIbHBIMA JIMHUAMH Yy4eOHOro Kypca «['eomerpus»
B 10-11 «xmaccax sBmsttorcsa: «Muororpannukny, «lIpsmple W IUIOCKOCTH
B IIPOCTpPaHCTBE», «Tena BpamieHus», «BeKTOpbl U1 KOOPJAUHATHI B MPOCTPAHCTBEM.
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dopMUpPOBAHKE JTOTHUECKIUX YMEHUN PACTIPEACIISIETCS HE TOJIBKO 0 COACPIKATETHLHBIM
JUHUSAM, HO U 110 TOJIaM 00Y4YEHUS Ha YPOBHE CPEIHEro 00IIero oopa3oBaHusl.

Conepxanue o00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHHS TMPOTPaMMbI TI0 TEOMETPHH, pacHpeeiIEHHBIM IO ToiaM OOydeHUs,
CTPYKTYPHUPOBAHO TaKUM 00pPa30M, YTOOBI OBJIAJICHUE TEOMETPHUUICCKUMU TTOHATHSIMH
Y HaBBIKAMH OCYIIECTBIISIIOCH MTOCICI0BATEIBLHO M MTOCTYIATEIIbHO, C COOIIOCHUEM
MPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKJIIOYAIHNCH B OOIIYIO CUCTEMY
TCOMETPUYCCKUX MPEIACTABICHUN 00yJaOIUXCs, pacupss U yriayomss e€, oopas3ys
MIPOYHBIC MHO)KECTBEHHBIE CBS3H.

OO6miee yuCI0 YacoB, PEKOMEHJOBAHHBIX JUISI H3Y4YeHUs] y4eOHOro Kypca
«I"'eometpus» — 102 ygaca: B 10 xiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce —
34 gaca (1 gac B HezeIIO).

COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpsiMmble U VIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE NTOHATUS cTepeoMeTpur. Touka, npsimasi, INIOCKOCTh, ITPOCTPAHCTBO.
[TonsiTHe 00 aKCMOMATUYECKOM MTOCTPOEHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
Y CJIEICTBHUS U3 HUX.

B3anmHOE pacnonokeHue MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
IapajuleIbHbIE U CKpEIIMBArOIIKEcs NpsAMbIe. [1apauiebHOCTb IPSAMBIX U IIJIOCKOCTEN
B MPOCTPAHCTBE: IAPAJIIEIBHBIE IPsAMbIE B IMPOCTPAHCTBE, MaPAJLIEIBHOCTH TPEX
NPSMBIX, NapaJUIEIbHOCTh MPAMOW M IUIOCKOCTH. YTJbl C COHANPABICHHBIMHU
CTOPOHAMH, YIOJ MEXAY NpAMBIMU B IIpOCTpaHcTBe. [lapamnenbHOCTh MIOCKOCTEM:
MapajiyieIbHbIE TUIOCKOCTH, CBOWCTBA MNapajUieNbHbIX IUIoCKOocTe. [Ipocteiimme
IPOCTPAHCTBEHHbIE (UTypbl HA IJIOCKOCTH: TETpadap, KyO, Mapajuliesenume],
MMOCTPOECHUE CCUCHUU.

[leprieHIUKYISAPHOCTE NPSIMOM M IIOCKOCTH: IEPIEHAUKYISPHBIE TPSAMBIE
B IIPOCTPAHCTBE, MIPSIMbIE NIAPAJIIEIbHBIE U IEPIIEHAUKYIIIPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHINKYJIAPHOCTHA IPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM NEPIIEHANKYIISIPHOM
IJIOCKOCTHU. YTJIBI B POCTPAHCTBE: YIOJI MEXKAY MPSAMOU U INIOCKOCTBIO, JBYTPAHHBIN
yTOJ1, INHEVHBIN yTrOJI ABYTPAHHOIO yriia. [leprneHiuKyIsip 1 HaKJIOHHBIE: PACCTOsTHUE
OT TOYKH JI0 TJIIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 MJIOCKOCTH, MPOEKUUS (QUTYPBI
Ha IUIOCKOCTh. llepneHauKyIsspHOCTh IUIOCKOCTEM: NMPU3HAK IEPIEHIUKYISIPHOCTH
JBYX ITIOCKOCTEU. Teopema o TpEX MEPHEHAUKYIISIPax.

MHoOrorpaHHuKH
IloHATHE MHOTOTPAHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOI'DAHHHUKA, BBIITYKJIBIE U
HEBBINYKJIBIE MHOTOIPAaHHUKM, pa3BEPTKA MHOrorpaHHuka. Ilpusma: nN-yrosmpHas
npu3Ma, TpaHd U OCHOBAHMS MPU3MBI, MpsiMas U HAKJIOHHAs MpPHU3MbI, OOKOBas U
IIOJIHAs TIOBEPXHOCTH Npu3Mbl. [lapannenenumnen, npsMOyroiabHbIM NapaylIeIeuIe T
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U ero cpoiicta. [Iupamuia: n-yrojibHasi MUpaMyua, FPaHd U OCHOBAaHUE NTUPAMUIBI,
OOKOBasi M NOJHAs MOBEPXHOCTh MUPAMUbl, IPAaBUJIbHAS U YCEUEHHAs MUPaAMUJA.
OneMeHTbl Ipu3Mbl W nHUpaMuiabl. [IpaBUIBHBIE MHOTOTPaHHUKH: ITOHSATHE
PaBUIBHOTO MHOTOTpAaHHUKA, IpaBWJIbHAs NOpU3Ma W MpaBWIbHAS NHPAMHJA,
IpaBWJIbHAS TPEYToJibHAs MUPAMUJIA U MPABIIbHBIN TeTpasap, Ky0. IlpencraBienue
0 MPABWIBHBIX MHOTOI'PaHHUKAX: OKTAa3Jp, NOAEKa’Ap U uKocadap. CeueHus Npru3Msl
Y IMpaMU/pbl.

CummeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSMOH,
IUIOCKOCTH. DJIEMEHTBl CHMMETPUH B NMUpamMuAax, napaiesienuIenax, IpaBuiIbHbIX
MHOTOI'PaHHHKAX.

Brruncnenue 31eMEHTOB MHOTOIPaHHUKOB: p&€0pa, nuaroHaiu, yrisl. [Tnomans
OOKOBOW IOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSMOM NPHU3MBI, IUIOIIA]Ib
OCHOBaHMii, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsAMON Mpu3Msbl. [lnomaas 00koBoOM
MOBEPXHOCTU U TMOBEPXHOCTH NPABWJIBHOW NHUPAMHIBI, TEOpeMa O IUIOLAJH
yceuénHoil nupamuibl. [lonstiue 06 06bpéMe. OObEM MUpaMUIbl, TPU3MBI.

[lonobubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIAY IUIOMIAIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEI.

11 KJIACC

Tesia Bpamenust

[Munuaapryeckass MOBEPXHOCTh, 00pa3yrolue MWIMHAPUUECKON MOBEPXHOCTH,
OCh IIWJIMHAPUYECKON oBepXHOCTH. LlumuHap: ocHOBaHUS 1 OOKOBasi TOBEPXHOCT,
oOpasytolias u oCh, IIIONIaab OOKOBOW U TIOJHON TOBEPXHOCTH.

Konudeckasi moBepxXHOCTb, OOpa3yroIIMe KOHWYECKOM IMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON moBepxHocTH. KoHyc: ocHOBaHME U BepllinHa, 00pa3ytoias u
OCh, IUIOIAb OOKOBOM U MOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yrolue u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa m map: ueHTp, paauyc, AUAMETp, IUIOMIATAL TOBEPXHOCTH CQEPHI.
B3aumMHoe pacnosiokenue chepbl M IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
JI011a/1b ChEpHI.

N3o00paskeHue Te BpallieHus Ha TNIOCKOCTH. Pa3BEpTka UIMHIpA U KOHYCA.

KomMOuHanuu Ten BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTMCAHHBIH
okoJ1o cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAIICHHUS.

[Tonstue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 o0béMeE
IPSIMOYTOJIBHOTO Tapajuiesienunena u cneAcTBus u3 He€. O0bEM HMIMHIpA, KOHYCA.
O0BEM mapa u momaab chepsl.

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEI.

Ceuenust mwiMHApa (MapajyIeIbHO U MEPICHANKYISIPHO OCH), CEYEHUsI KOHYyca
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPIIMHY ), CEUEHUS 1Iapa.
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BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmiIockocTH U B mpocTpaHcTBE. CIIOXKEHUE W BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. PasnokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio mapamienenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUM ¢ BeKTOpaMH. [IpsMoyronbHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatse! BekTopa. [IpocTeiiimme 3a1aum B KOOpAUHATAX. Y TOJI MEXAY BEKTOPaMHU.
CkansipHO€ TPOM3BEECHUE BEKTOPOB. BpIUunciIeHWE yriaoB MEXIy HNPSIMbIMH U
IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOI ITPU PEILIEHUH T€OMETPUUECKUX 3a]1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy o6yuenus B 10 kjacce oOydaromuiics TMOJYYUT CIICAYIOIIHNE
peaIMEeTHbIC PEe3yIbTaThI:

OTIEPUPOBATH MOHATUSIMU: TOUKA, MPSMas, INTOCKOCTD;

NPUMEHSTh AKCHOMBI CTEPEOMETPUU U CJICACTBUS W3 HHUX MPU PEIICHUH
TeOMETPUUYECKUX 3a/1a4;

OTIEpUPOBATH MOHATHIMH: MAPAJUIETFHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTIEpUPOBATH MOHITHAMHM: JABYTPAHHBIA YTroJj, TPaHH JBYTPAaHHOTO yria, pedpo
JIBYTPAHHOTO YIJIa, IMHEHHBINA yroJ ABYTPAHHOTO YIJIa, TPayCcHast Mepa JIByTPaHHOTO
yria;

OTICpUPOBATh TIOHATHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABWJIbHBII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHUIbl MHOTOTPAHHUKOB (TIUpaMuaa, MpU3Ma,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJ1accu(UIIMPOBATh MHOTOTPAHHUKH, BHIOUPAsi OCHOBAHUS JJIA KilaccuPuKanuu
(BBIMTYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHUKH, MIPABUJIbHBIE MHOTOTPAHHUKH, MIPSIMBIE U
HAKJIOHHBIE TTPU3MBbI, TAPAJIJICIICTIUIIC]IbI);

OTNEpPUPOBAThH MOHATUSAMU: CEKYIlask MIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB;

OOBSICHATH IPUHIUIIBI TOCTPOEHUSI CEUEHUM, UCTIOIb3YsI METO/ CIIE/I0B;

CTPOUTH CEYCHHS] MHOTOTPAHHHKOB METOJIOM CJIENIOB, BHITIOJNHATH (BBIHOCHBIC)
IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIYp: BUJ CBEpPXY, COOKY,
CHU3Y;

pemaTh 3a7a4i Ha HAaXOXKJICHHE TeOMETPUUYECKHX BEIIMYWH 1O 00pas3iam WiH
aITOpUTMaM, TPUMEHSST M3BECTHBIC aHAJTUTUYECKAE METOMABl TPH PEHICHUH
CTAaHJAPTHBIX MAaTEMAaTUYECKHX 3aJlad Ha BBIYUCIICHHE PACCTOSIHUN MEXIy IBYMS
TOYKAMH, OT TOYKH JIO MPSMOM, OT TOUKH 0 MIOCKOCTH, MEXITY CKPEIIMBAIOIIIMMHUCS
PSIMBIMH;

pemath 3a7aud Ha HaXOXKJIE€HHE TeOMETPUYECKHX BEIMYMH o obOpasiaM Wiu
QITOpPUTMaM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKHE METOJIBI TIPHU PEIICHUN
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CTAaHIAPTHBIX  MAaTEMAaTHYECKUX  3alad Ha  BBIYUCIICHHE  YIJIOB  MEXIY
CKPEIIUBAOIIUMUCS MPSIMBIMU, MEXTY IPSMON U TIIOCKOCTBIO, MEXTY MIIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI W IUIOMIAX IMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupamMua) ¢ mpuMeHeHneM (popmyJi, BEIYUCIATh COOTHOIIEHUS MEXKIY TIIOMIAIIMU
MOBEPXHOCTEH, 00hEMaMH MTOT0OHBIX MHOTOTPAaHHUKOB;

OTIepUPOBATH MOHATUSAMH: CHMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, TICHTP, OCh U INIOCKOCTh CHUMMETPHUH (QUTYPHI;

W3BJICKaTh,  MPEOOPa3OBHIBATH U UHTEPIPETUPOBATh  WHPOPMAITUIO
0 MPOCTPAHCTBEHHBIX T'€OMETPUUSCKHX (UTypax, MPEACTABICHHYIO Ha YEPTEkKaAX H
PUCYHKAaX;

MPUMEHATHh TeOMETpUIEeCKre (aKThl I PEIICHUs] CTEPEOMETPUUYECKHUX 3ajad,
MIPEANOJaralonX HECKOJIBKO IIaroB pelieHus, €CIU YCIOBHUS MPUMEHEHHUS 3a]IaHbI
B SIBHOU (popme;

OPUMEHSTh  MPOCTEUIME  MPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

MIPUBOJNTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU,
pacro3HaBaTh MPOSBICHNE 3aKOHOB TE€OMETPHUH B HCKYCCTBE;

OPUMEHSTh TOJYyYEHHbIE 3HAHUS Ha TNPAKTUKE: aHAJIU3UPOBATh peabHbIC
CUTyallUM M TPUMEHSITh HW3Y4YEHHBIE TIOHATHS B IIPOIIECCE TOUCKA PEIICHUS
MaTeMaTU4YecKu cPopMyIUPOBAHHOMN MPOOJIEMbI, MOJIETUPOBAThH PEabHbIE CUTYaIlUU
Ha S3BIKE TEOMETPHHU, HCCIEAOBATh IOCTPOCHHBIE MOJICTH C HCIIONIh30BAHUEM
TCOMETPUYECKUX TOHATHA M TEOpEeM, ammapara aiareOppl, perarh MPaKTHYECKHe
3a/1auu, CBA3aHHBIC C HAXOXKJEHUEM F€OMETPUUYECKUX BEITUYHH.

K koHniy o0yuenus B 11 kiacce oOy4aronuiicss HAy4YnuTCS:

OTICpUPOBATh TOHATUSAMHU: IWIMHIPUYECKAs IMOBEPXHOCTh, OOpa3yrOIIHe
UJIMHAPUYECKON TOBEPXHOCTH, IUIMHAP, KOHMYECKas TTOBEPXHOCTh, 00pa3yrolue
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(hepruyeckasi IOBEpXHOCTb;

pacrno3HaBaTh Teja BpanieHus (MWIMHIP, KOHYC, cdepa U map);

OOBSCHATH CIIOCOOBI TIOJTYICHHS TEJT BPAIICHUS;

KJIacCU(PHUIIMPOBATH B3aUMHOE PACTIONOKEHHUE C(Pephl U MIIOCKOCTH;

OTIEpUPOBATh MOHATHUSMHU: IIAPOBON CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CerMeHTa, IapoBOi CIION, OCHOBAHUE MIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CIIOS,
IapOBOU CEKTOP;

BBIYHCIIATh 00BEMBI U TUTOIIAIM TIOBEPXHOCTEH TEJI BPAIICHHS, T€OMETPHICCKUX
TeJ C IpUMeHeHneM (HopMYyIT,

OTIEpUPOBATh MOHATUSIMH: MHOTOTPAHHUK, BIUCAHHBIN B cepy M OMUCAHHBIN
okoJio cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS,

BBIYHCIIATh COOTHOIICHHUS MEXKIY TUTOMIAASMHU TIOBEPXHOCTEH M 00BbEMaMH
ITOI00OHBIX TEN;
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n300pakarh w3ydaeMble (UTYpl OT PYKH W C TPUMEHEHHUEM MPOCTHIX
4epTEKHBIX HHCTPYMCHTOB;

BBITIOJTHATH (BBIHOCHBIC) TJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHHUS,;

W3BJICKaTh,  HHTEPIIPETUPOBATH u peoOpa3OBHIBATh UHGOPMAITHIO
0 MPOCTPAHCTBEHHBIX I'EOMETPHUYCCKHUX (UTYpax, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKaX;

OIIEpUPOBATh MIOHATHEM BEKTOP B IIPOCTPAHCTRBE;

BBITIOJIHATD JICHCTBUS CJI0KCHHUS BEKTOPOB, BEIYMTAHKS BEKTOPOB U YMHOKCHUS
BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHH 00JIa/1af0T;

IPUMEHSTH TIPABUIIO MTapajuIeIIeuIIe/a;

OTICpUPOBATh TOHATHAMU: JCKAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YTOd MEXIY
BEKTOpaMH, CKAJIIPHOE TPOU3BEACHHE BEKTOPOB, KOJUTMHEAPHBIC W KOMILIAHAPHBIC
BEKTOPBI;

HaxOJIUTh CYMMY BEKTOPOB W TPOM3BEICHHE BEKTOpAa HA YHCIIO, YTOJI MEKITY
BEKTOpaMH, CKaJISIpHOE IMPOM3BEICHUE, pPAaCKIaAbIBaTh BEKTOP IO  JABYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKApTOBOM CHCTEME KOOP/IMHAT;

MIPUMEHATh TeOMETpUIeCKre (aKThl I PEIICHHsS] CTEPEOMETPUUYSCKHUX 3aj1ad,
MIPEAIOJIATrafoIINX HECKOJIBKO IIaroB PENICHUs, €CIU YCIOBHS MPUMCHCHUS 3aJIaHbI
B SIBHOU (popme;

pemiaTth MNPOCTEHUINE TEOMETPHYECKHUE 3ajlaud Ha IPUMCHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA;

peraTh 3a7a9M Ha J0Ka3aTeILCTBO MATEMAaTHUYECKUX OTHOIICHUN U HAXO0XICHHUEC
TCOMETPUYECKUX BEIMYMH 10 oOpas3laM WM aJlfOpUTMaM, MPUMEHSS H3BECTHBIC
METO/IBI TIPH PEIICHUH CTaHAAPTHBIX MaTEeMaTUYECKHUX 3a]1a4;

IPUMEHSTh  NPOCTEHINIME  MPOrpaMMHBIE  CpPEIACTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUUICCKUX 3a]1aY;

IIPUBOIUTH MIPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU,
pacrno3HaBaTh MPOSBIECHNE 3aKOHOB T€OMETPHUH B HCKYCCTBE;

IPUMCHSTh TIOJYYCHHBIC 3HAHMS Ha TMPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM MW TIPUMCHATh W3YyYCHHBIC IIOHATHS B TPOIECCe IIOMCKA PEIICHUs
MaTeMaTH4eCKH CPOPMYITMPOBAHHOMN TIPOOIIEMBI, MOICIIUPOBATh PEATbHBIE CUTYAITHH
Ha S3BIKE TEOMETPHH, HCCIIENIOBATh IIOCTPOCHHBIE MOJICIH C HCIIOJIb30BaHUEM
TCOMETPUYCCKUX TOHATHH W TEOpeM, armapaTra ainreOpbl, pemaTh MPaKTHYCCKUE
3a/1a4M, CBS3aHHBIE C HAXOXKICHUEM T€OMETPHUCCKUX BEITUYNH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  |KonmyecTBo OcHOBHOE cofepKaHne OCHOBHBIE BU/JIBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB O0yJaroIIIXCS
BBeneHue B cTepeoMeTpHIo 10 OCHOBHBIE MMOHSTHUSL CTEPEOMETPUU: AKTYaJaIu3upPoBaTh PaKkThl U METOIbI

TOYKa, TpsiMasi, MIOCKOCTb,
npocTtpaHcTBo. [IpaBuia nzodpakeHus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, TapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTus: nepecekaronmecs
IUIOCKOCTH, TIepeceKaroIuecs npsmas
1 TJIOCKOCTb.

3HAKOMCTBO C MHOTOI'PAaHHUKAMU,
U300paKEHHE MHOTOTPAHHUKOB

Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX
yeprexkax. HauanbpHble cBeIeHUS

0 KyOe 1 mupaMuie, uX pa3BEPTKU

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

TJIAHUMETPHH, PEIICBAHTHBIC TEME.
IMonyuats npeacTaBacHus

O MPOCTPAHCTBEHHBIX PUTYpaX,
pazOupath NpocTenime npaBuia
U300paKeHHsl 3TUX UTYD.
HN300paxaTh NpsSIMYIO U TJIIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPAHHUKHY,
nupamuay, Kyo, Ha3pIBaTh UX
AJIIEMEHTBHI.

JeaaTh pUCYHOK Ky0a, MUpaMu/IbI,
HaXOJIUTh OMMOKHN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBHCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BAThH
JUTSI TIOCTPOCHMS CEUCHHSI METO]T
CJIEIOB, KPaTKO 3aIMChIBATh IIIaru
MOCTPOCHUS CEUCHHUS.
Pacno3HaBaThb BU ceUCHUSA
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Y OTHOIICHUH, B KOTOPBIX CEUCHHE
JenuT pedpa Kyda, HaXOIUTh TIJIOIIAb
CEUYECHUS.

Ucnoan3oBath nogodue npu
pELIEHNH 33/1a4 Ha TIOCTPOCHHE
CECUYCHHU.

3HAKOMHMTBHCS C AKCHOMAaTUYECKUM
MIOCTPOECHUEM CTEPEOMETPHH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NisocTpupoBaTh aKCHOMBI
pUCYHKaMU U MPUMEPaMHU

U3 OKpYKarole 00CTaHOBKHU

[IpsiMbIE U TIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuteTIbHOCT MPSAMBIX
Y TJIOCKOCTEN

12

B3auMHOe pacnonoxeHue npsmbIx
B IIPOCTPAHCTBE: NIEPECEKAOIINECH,
NapaJiyIeIbHbIE U CKPELIUBAIOIINECS
npsiMbIe.

[TapannenbHOCT NPSIMBIX

Y TUTOCKOCTEHN B MMPOCTPAHCTBE:
napajiyieIbHbIE NPSIMbIC

B IIPOCTPAHCTBE; NapaAIJIEIbHOCTh
TPEX NPSIMBIX; MAPAIIETLHOCTD
IIPSIMOU M TTIOCKOCTH. Y TJIBI

C COHAIIPaBJIEHHBIMU CTOPOHAMU; YT OJI
MEXAY MPSAMBIMU B IPOCTPAHCTBE.

AKTYaJaIu3upoBaTh PaKkThl U METOIbI
TJIAHUMETPHH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUH.

Ilepeuncasitb BO3MOXKHBIC CTIOCOOBI
PACTIOJIOKCHUS ABYX TIPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH UX
Ha TIpUMeEpax.

JlaBaThb onpenesieHue
CKPEIIMBAIOIITUXCS MTPSMBIX,
dhopMynHrpoBaTh TPU3HAK
CKPEITUBAIOIINXCS TPSIMBIX

Y IPUMEHSTh €T0 TIPH PEIICHUN

37




[TapannenbHOCTH TIIIOCKOCTEM:
napa’suiesibHbIE TIIIOCKOCTH; CBOMCTBA
NapasuieIbHBIX MJIOCKOCTEH.
[IpocTeiine NpoCTpaHCTBEHHbBIE
(Gurypsl Ha INIOCKOCTH: TETPAdP, KyO,
MapAJUICIICIUIIE T, TOCTPOCHUE
CCUYCHUM

3a1ad.
Pacno3naBarth 1ipu3my, Ha3bIBaTh €€
DJIIEMEHTBI.

CrponTh ceueHus MpU3Mbl

Ha FOTOBBIX YEPTEkKAX.

Ilepe4ucasiTb BO3MOXHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS NPAMOU
U IIJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPHI U3 PEATILHOM KU3HMU.
/laBaThb onpenejieHue
IapajuIeIbHOCTH IPSAMOU

Y TJIOCKOCTH.

®opMyJIHPOBATH NPU3HAK
MapaAJIICIIbHOCTH IPSAMOU

Y IJIOCKOCTH, YTBEPXKACHUE O MIPSMOU
MEPECEUYEHUS IBYX IIOCKOCTEM,
MPOXOAILIMX YEPE3 NapalieIIbHbIE
IpSIMBIE.

Pemarb npakruueckue 3agauu

HA IOCTPOCHUE CEYEHUH
MHOTOTPaHHHKA.

OO0bsACHATH ClTy4ad B3aUMHOTO
PAaCIIOJIOKEHUS TIOCKOCTEM.

JlaBaTh onpeaeseHue napawuiesIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPHI
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W3 PEAJIbHOM KU3HU U OKPYKAIOUIEH
00CTaHOBKH, HJUTIOCTPUPYIOIIHE
MApAJIIETBHOCTD TIJIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA MMAPAJIENBHBIX INIOCKOCTEN
IIPU PELIECHUU 3a/1a49 HA IIOCTPOEHUE.
OO0BbACHATH, YTO HA3BIBACTCS
MapasuiesIbHbIM MPOEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCSI TPOCKTUPOBAHUE
¢buryp Ha MmIOCKOCTb.

MN300paxkaTh B mapawienbHON
MPOEKIIUH Pa3TUYHbIC
reoOMeTpuYecKue (PUrypel.
MoaeaunpoBarhb peallbHbIE CUTyalluN
Ha 3bIKE TEOMETPUU, UCCIEAOBATh
IIOCTPOEHHBIE MOJEIH

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITHH.

Hcnoab30BaTh npu pelieHUN 3a1a4
Ha IOCTPOCHUE CEYECHU U TTOHSTHE
MapajuIeIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaljIeIbHBIX IPSMBIX
Ha IJIOCKOCTH
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[leprieHIuKYIIPHOCTD NPSIMBIX
U IUIOCKOCTEN

12

[leprieHIUKYISIPHOCTD MPSAMOU

Y TUIOCKOCTH: NIEPIEHANKYIIIPHbBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJjIeNbHbIC U IEPIEHANKYIISIPHbBIE
K IUNIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTH MPSAMOU

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

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

O0BbACHATDH, KAKON yIroJI Ha3bIBACTCS
YTJIOM MEK]y TIEPECEKAIOIINMUCS
MPSIMBIMU, CKPEITUBAIOIIUMUCS
MPSIMBIMU B TIPOCTPAHCTRE.

JlaBaTh onpeneseHue
MEPICHIUKYIISIPHBIX TTPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJIIPHON

K IUJIOCKOCTH.

Haxoautsb yribl MEXIY
CKPEIUBAIOIIUMHUCS TIPSIMBIMU B KyOe
U TIUpaMHU/IE.

IIpuBoauTH IPUMEPBI U3 PEATLHOU
KU3HU U OKpYXKaroIIel 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
MEePIECHIUKYISIPHOCTD MPSMBIX

B IIPOCTPAHCTBE

Y IEPHEHIUKYISIPHOCTD MIPSIMON

K IJIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MEePIEeHIUKYJISPHOCTA MPSIMOU

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

Y JUArOHAJIA €r0 IPaHu, KOTopas ero
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HE COJICPKUT, HAXOJAUTH JIJINHY
JMaroHanu Kyoa. BeIYucCIsITh BBICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETHIPEXYTOJIbHOMN
nupamMu/ 1o JJIMHaM peoep.

Pemars 3a1a4un Ha BEIYUCIICHUS,
CBSI3aHHBIE C MIEPIECHIUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
MJIAHUMETPUUECKUX (aKTOB

1 METOJIOB.

OOBbACHATD, YTO HA3BIBAIOT
MEPIEHAUKYISIPOM Y HAKIIOHHOMN

Y3 TOYKH K IJTIOCKOCTH; IPOEKIUEN
HAKJIOHHOH Ha IUTOCKOCTh. OOBSICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TIIOCKOCTH; MEXKITY
MapajyIeIbHBIMU TUIOCKOCTIAMU; MEXITY
MPSMOM U ITapajuIeIbHON €1
IJIOCKOCTBEO; MEXKITY
CKPEIIMBAIOIUMUCS TPSIMBIMH.
Haxoauthb 3TH pacCcTOsIHUSA B IPOCTHIX
ciIyJasix B Ky0Oe, mupamuje, mpusme.
MoaeaupoBaThb pealIbHbIE CUTYyalluH
HAa SI3bIKE TEOMETPHUH, UCCIIEIOBATH
MMOCTPOCHHBIE MOJEIN

C HCIOJIb30BAHHEM T€OMETPUUECKUX
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TTOHSITHH.

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

YT MEXKTY TIPSIMBIMU U
MJIOCKOCTAMU

10

VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKY
IPSIMOM U TUNIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, INHENHBIN YTOJ IBYTPAHHOIO
yria.

[leprieHIMKYISAPHOCTH TUIOCKOCTEN:
IPU3HAK NEPIEHANKYIIIPHOCTH JBYX
mIockocTer. Teopema o Tpéx
NEepHeHIUKYJIIspax

AKTYaJaIu3upoBaTh (PakThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

JlaBaTh onpeneeHue yriia Mexay
MIPSAMOM U IUIOCKOCTBIO,
dbopMyIHpoBaTh TEOPEMY O TPEX
MEPHEHANKYIIApax U 00paTHYIO K HEH.
Haxoauthb yros Mexay npsiMmou

Y TJIOCKOCTBHIO B MHOTOTPAHHUKE,
PacCTOSTHUE OT TOYKH A0 MPSIMOU

Ha IUIOCKOCTH, UCTOJIb3YSl TEOPEMY

0 Tpéx nepneHaukyispax. [Iposoaute
HA YEPTEKE NEPIECHIUKYISAP: U3 TOUKH
Ha MPSMYI0; U3 TOYKHU Ha IIOCKOCTb.
JlaBaTth onpeneneHue AByrpaHHOTrO
yrJia u ero 3JieMeHTOB. OOBSICHSITh
PaBEHCTBO BCEX JIMHEHHBIX YTJIOB
JIBYTPAHHOTO yIJIa.

Haxoauthb Ha yepTexe ABYIpaHHbBIN
yTOJI TIpU pedpe MUPAMHUIbI, TPU3MBI,
napasuieJienuneaa.
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/laBaThb onpeaejieHne yria Mex1y
IUIOCKOCTSIMH.

JaBarh onpeneseHue

1 opMyTHPOBATH NPU3HAK
B3aMMHO MEPIECHANKYISIPHBIX
IIOCKOCTEH.

Haxoauthb yriibl MEX 1Y IIIOCKOCTSIMHU
B KyO€e U mupamue.

Hcnoab30BaTh npu pelieHUN 3a1a4u
OCHOBHBIE TEOPEMBI U METObI
MJIAHUMETPUH.

MoaeaupoBarhb peallbHbIE CUTyallN
Ha S3bIKE€ TEOMETPUH, HCCIEA0BATH
MOCTPOCHHBIE MOJICIIN

C UCTIOJIb30BAHUEM I€OMETPUUYECKUX
MMOHSATHH.

Hcnonb30BaTh npu perieHuu 3a1a4u
Ha MMOCTPOEHUE CEYEHU
COOTHOIIIEHHUS B MPSIMOYTOJIHOM
TPEYTOJbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA,
BBIITYKJIbIE U HEBBIYKJIbIE
MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OI'DaHHUKA.

[Ipu3ma: N-yronpHas npu3Ma; rpaHu

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

JlaBaTh onpeaeseHue
napasuiesienunesia, pacmo3HaBaTh €ro
BUJIbI U U3y4aTh CBOWCTBA.
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Y OCHOBAHMSI IPU3MBL; IIPsIMast

Y HaKJIOHHas! IPU3MbI; OOKOBast

Y TIOJIHASI IOBEPXHOCTD MPU3MBI.
[Tapannenenunen, MpsAMOYTOJIbHBIN
HapaJJIeJIeIIIIE] U €ro CBOMCTBA.
[Mupamupga: N-yronbHas MUpaMUa,
I'PaHU U OCHOBaHUE MUPAMM/IBI;
OOKOBas U MOJHAas TOBEPXHOCTh
nUpamMuabl; IpaBUIIbHAS U yCEUEHHAsS
nupamuzaa.

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

U IPABUJIBHBINA TETpa’p; KyO.
IIpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3p, JOAEKASIP
Y UKOCadIP.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTENBHO TOUKH,
OPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUPAMHUIAX,
napajiesienuneaax, mpaBuIbHbIX
MHOTOI'PAaHHHKAX.

JlaBaThb onpeeieHue NTUpaMubl,
pacno3HaBaTh BUIbl HUPAMHUI,
(hopmysupoBaTh cBOICTBa pEdED,
I'PAHEN U BBICOTHI PABUIIBHOU
MMAPAMUIBI.

Haxoaurnb 1uioiagb HOJHON

1 OOKOBOM OBEPXHOCTH MUPAMHU/IBI.

JlaBaTh onpeaejieHue yCEUEHHON
NMpaMUbl, Ha3bIBATh €€ JIEMEHTHI.
DopMyTHPOBATH TEOPEMY

0 IIouIaau OOKOBOM MOBEPXHOCTH
[IPaBUJIbHOU YCEUEHHON TUPAMUJIBL.
PemaTp 3aauu Ha BBIYKCIICHUE,
CBSI3aHHBIE C MUPaAMUIAMHU, a TAKXKE
3a7]a4M Ha MMOCTPOCHUE CEUEHHUI.
/laBaThb onpeae/ieHue IPU3MBIL,
Pacno3HaBaTh BU/IbI IPU3M,
U300pakaTh IPU3MbI HAa YEPTEKE.
Haxoauthb mIomaas moJaIHON WiIN
OOKOBOI MOBEPXHOCTU TIPU3MBI.
H3y4yars cooTHOLIEHUS Diliiepa
JUTs yncia pédep, rpaHeld U BEpIIMH
MHOTOI'PaHHHKA.

N3yuyaTh BUABI TPABUIBHBIX
MHOTOIPAaHHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO IPAHEH.
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Brrunciienue 351eMeHTOB
MHOTOTPAHHUKOB: pEOpa, AUaroHau,
yribl. [Inongaae 60k0BOM NOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IIPU3MBL, TUIOIIA/Ib OCHOBAaHUM, TEOpEMA
0 OOKOBOM TTOBEPXHOCTH TIPSIMOM
npusmel. [Inomans 60xkoBoM
IIOBEPXHOCTHU U NTOBEPXHOCTH
MIPAaBUJILHOM MUPAMUJIBL, TEOpEMA

0 IJIOIIA 1 OOKOBOM MOBEPXHOCTH
yCEYEHHOM MUPAMUIBI

HN3yyath cCHUMMETpPHIO
MHOT'OTPaHHUKOB.

OO0BACHATDH, KAKHE TOYKHU
HAa3bIBAIOTCSI CHMMETPUIHBIMH
OTHOCHUTEJIFHO JJAHHOW TOYKH, TIPSIMOM
WJIN IUIOCKOCTH, YTO HA3bIBAIOT
IIEHTPOM, OCBIO WJIH TIJIOCKOCTHIO
CUMMETPHUH (PUTYPBI.

IIpuBoaUTH NPUMeEPbI
CUMMETPUYHBIX (PUTYDP B apXHUTEKTYpeE,
TEXHHUKE, IPUPO/IC.

MoaeanpoBaTh peaIbHbIE CUTyalluN
Ha SI3BIKE TEOMETPHH, UCCIIE0BATh
MTOCTPOCHHBIE MOICITH

C UCIIOJIb30BaHUEM T'€OMETPUUECKHUX
MMOHSTHI, UCTIOIL30BaTh MOI00HE
MHOTOTPaHHHKOB

OO6BbEMBI MHOTOTPAHHUKOB

IToustre 00 00bEME. OOBEM
UPaMHUIBI, TTPU3MBI

AKTYaJaIu3upoBaTh (PaKkThl © METOIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME.
OO0BIACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/IST aHATIOTUIO

C U3MEPEHHUEM TIJIOIIAICH
MHOT'OYTOJIbHUKOB. POpMYJIMPOBATH
OCHOBHBIE CBONCTBA 0OBHEMOB.
HN3yuyarh, BBIBOAUTH GOPMY.JIbI
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00BEMaA MPSAMOYTOJIBHOTO
napajulesenuIe1a, Ipu3Msl

Y TIUPaMU/IBL.

BoruucjasaTs 00bEM IPU3MBL

Y IUpaMUIbl IO UX JIEMEHTaM.
IIpumeHsATH 00BEM IS PELICHUS
CTEPEOMETPUYECKHUX 3a1a4 U

JUTSl HAXOKJIEHUS TEOMETPUUYECKUX
BEJINYMH.

MopenupoBaTth peanbHble CUTYallUN
Ha S3bIKE T€OMETPHUH, HCCIAEAOBATH
MOCTPOEHHBIE MOJIEIH

C UCII0JIb30BAaHUEM IT'€OMETPUUYECKUX
MTOHSTUHI

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuenuii

B MHOTOTPaHHHUKE.

Brruucnenue paccTosHUM: MEXIY
JIBYMs TOYKaMH, OT TOYKH J10 MIPSIMOU,
OT TOYKH JI0 IIJIOCKOCTH; MEXIY
CKPEILHBAOIINMUCS IPSIMBIMHU.
Brruucnenue yrios: Mexay
CKPEILNBAIOIIAMUCS IPSIMBIMH,
MEXKY MPSIMOM U INIOCKOCTHIO,
JNBYI'PAHHBIX YTJIOB, YTJIOB MEXKY
IJIOCKOCTAMU

CTpouTthb ceueHue MHOTOTPaHHUKA
METO/IOM CJIEZIOB.

JlaBaThb onpeeeHne pacCTOSHUS
Mexay purypamu.

HaxoauTh paccTosiHuE MEXIY
napajuieIbHbIMU IIOCKOCTAMH,
MEXIy MIIOCKOCTBIO U MapajuieIbHOU
e’ PSAMOM, MEXKILY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.
CTpouTthb TMHENHBIN yTOJ
JBYTPAHHOI'O yIJIa HA YEPTEkKe
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MHOTOTPaHHHUKA U HAXOJUTh €TI0
BEJIMYUHY.

Haxoauthb yriibl MEX Iy IIOCKOCTSIMA
B MHOTOTPaHHUKAX

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC

HaumenoBanue paznena  [KomuuectBo OcHOBHOE cofiepxKaHHe OCHOBHBIE BU/IBI IESTEIBHOCTH
(Temnl) Kypca 4acoB O0yJaroIIIXCS
Tena BpanieHus 12 Cdepa u map: ueHTp, paauyc, AKTYyaJau3upoBaTh (HaKThl © METO/IbI

JIaMeTp; TUTOIIA b TOBEPXHOCTH
cdepsl. B3anmHoe pacnonoxxenue
chepbl U IIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; miomaas chepsl.

N3o6paxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
NMPOBOANTH AHAIIOTUU.

JlaBaThb onpeaesnaenus chepsl U 1mapa,
WX LEHTpPa, panyca, JuaMeTpa.
Omnpeneasitb chepy kak purypy
BpAILEHUS] OKPYKHOCTH.
HccienoBath B3auMHOE
pacnosoxeHue chepsl ¥ MIOCKOCTH,
JIBYX c(ep, HITICTPUPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM IIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KacaTeJIbHOU
IJIOCKOCTH.

3HAKOMUTBCH C T€0JE3UYECKUMHU
JUHUSIMU Ha cepe
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[{unuuapuveckas HOBEPXHOCTb,
0o0pa3yronme NUINHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIUHIPUYECKOM
noBepxHocTu. L{unuuap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
o0pasyromias ¥ 0Chb; IIIOIMAIb
OOKOBOM M TIOJIHOM MOBEPXHOCTH.
N306paxeHne HuIMHIpa

Ha ITJIOCKOCTH. PaSBépTKa mUuJInHApA.

Ceuenust nunuHApPa (MIOCKOCTBIO,
napajuieIbHOW WIIH
MEPIICHIUKYJISIPHOU OCH ITUIUHIPA)

OO0BACHATD, YTO HA3BIBAIOT
LUAJIMHIPOM, Ha3bIBATh €T0 SJIEMEHTHI.
N3yyath, 00bICHATDH, KaK MOJTYYUTh
HWIMHAP MYTEM BpaIlICHUSA
MPAMOYTOJIbLHUKA.

BbIBOAUTH, HCTIOJIB30BATH (HOPMYITBI
JUUIS. BRIYHICJICHHUS TUIOIIAaN OOKOBOM
MMOBEPXHOCTH IUJIUHIpA.

N3y4yars, pacno3HaBaThb Pa3BEPTKY
HWIMHApA.

N300paxaTh NUIMHIP U €70 CEYCHUS
TUIOCKOCTBIO, TIPOXOJAIIECH YepE3 €T0
OCb, MMAPAIUICIIBHON WU
MIEPIIEHINKYJIAPHON OCH.

HaxoauThb miomamy dTUX CEYCHUI.
MoaeaupoBarhb pealibHbIE CUTyalluN
Ha SI3bIKE TEOMETPUH, UCCJIEeI0BATH
MOCTPOCHHBIE MOJICIIU

C UCTIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHSITHH

Konunueckas noBepxHOCTb,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEpPIIIUHA
KOHHUYECKOU MTOBEPXHOCTH.
Konyc: ocHoBaHue 1 BepinHa,
oOpa3yrolias 1 och; IIOMIAb

OO0BbsACHATH, KAKOE TEJIO HA3BIBAOT
KPYI'OBBIM KOHYCOM, Ha3bIBaTh €r0
DJIEMEHTBL.

N3yuyaTh, 00bACHATH, KaK [TOJTYYUTh
KOHYC IIyTEM BpalICHUs
IIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA.
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OOKOBOM M MOJHOM MOBEPXHOCTH.
Y ced€HHBIN KOHYC: 00pa3yrolue
¥ BBICOTA; OCHOBAHHUS M OOKOBast

MIOBEPXHOCTb.

I/I3o6pa>1<eHHe KOHYCa Ha IINIOCKOCTH.

Pa3BépTtka koHyca.

CeueHnus koHyca (IIOCKOCTHIO,
napajuieIbHOM OCHOBAHUIO,

Y TJTOCKOCTBIO, MPOXOIAIIEH
yepe3 BEPILINHY)

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

HN3yuyarp, pacno3HaBaThb pa3BEPTKY
KOHYCa.

BoIBoaAMTH, MCTI0JIB30BATH (DOPMYIIBI
JUTSl BBIYMCITICHUS TUI0MA OOKOBOM
MMOBEPXHOCTH KOHYcCA.

HaxoauThb 1mioiia iy ceyeHu,
MPOXOJSAIIMX YEPE3 BEPIINHY KOHYCa
WJIY TIEPIEHIUKYIISIPHBIX €T0 OCH.
OO0BACHATDH, KAKOE TEJIO HA3bIBACTCS
YCEUEHHBIM KOHYCOM.

N3y4yarhb, 00BICHATH, KaK €r0
MOJIYYUTh ITyTEM BpaILICHUS
MPSAMOYTOJIBHOW TPAICLHH.
BbiBOAUTH, NPpUMEHATH POpMYITy
JUTS] BBIYUCJICHUS TUTOIIA I OOKOBOM
MMOBEPXHOCTH YCEUEHHOTO KOHYCa

KomOuHanus Ten BpaleHus

Y MHOT'OI'PaHHUKOB. MHOTOTIpaHHHUK,
OTHMCAaHHBINA OKOJIO cheps; chepa,
BITMCAHHAs! B MHOTOIPAHHUK HJIH

B TEJIO BPAIICHHS

AKTYyaJau3upoBaTh (HaKThl U METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

Pemate crepeomeTpuyecKkue 3a1a4y,
CBSI3aHHBIE C TEJIAMU BPALLICHUS,
ITIOCTPOCHUEM CEYEHUN TEJI BPAILLICHUS,
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C KOMOMHAILIMSIMU TEJ BpallleHUs

¥ MHOTOI'PaHHHMKOB Ha HAXO0XKJICHUE
r€OMETPUYECKUX BEJIUYMH.
HUcnonb30BaTh Npu pelieHun
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUUYeCKre (DaKThl U1 METOIbI
3a7a491 Ha BBHIYMCIICHHE

U I0Ka3aTeILCTBO.

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

C HUCITOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSTUMN

OO0BEMBI TEN

[Tonsitue 06 06BEMe. OCHOBHBIE
CBOMCTBa OOBEMOB TEJ.

O06BEM nMIIMHIpa, KOHYCA.
O0bEM 1mapa u mIomaas chepsl

AKTYaJau3upoBaTh (HaKThl U METO/IbI
MJIAaHUMETPHH, PEIIEBAaHTHBIE TEME,
IPOBOAUTH aHAJIOTHH.

BbiBOAUTH, MCTIOJIB30BATH (DOPMYJIBI
00BEMOB: TIPU3MBI, LIMJIUH]IPA,
IIAPAMUJIBI, KOHYCA; YCEUEHHOU
IIAPAMUJIBI U YCEUYEHHOTO KOHYCA.
PemaTh crepeoMeTpuyeckue 3aaaum,
CBSI3aHHBIE C BHIYMCICHHEM 00BEMOB.
D@opMyIHPOBATH OIPEACIICHNE
IapOBOI'0 CErMEHTA, IIaPOBOTO CJIOS,
11apOBOI'0 CEKTOPA.
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IpumeHsTh HOpMYIIBI
JUIs1 HAXOXKACHUSI 00bEMOB IIIAPOBOTO
CErMEHTa, IIapoBOro CEKTopa

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

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

U TJIOIIAAbIO CEpBHI.

MoaenupoBarh peanbHbIE CUTYAlUH
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MOCTPOCHHBIE MOJICIIU

C HCTOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSITHH.

AKTYyaJau3upoBaTh (HaKThl U METOIbI
MJITAHUMETPUH, PEJIEBAaHTHBIE TEME,
MPOBOAUTH aHAJIOTUH.

Pemars cTepeomMeTpuyeckue 3aauu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00BEMOB
Y TIOBEPXHOCTEH MOIOOHBIX TEI

B IIPOCTPAHCTRBE.

MoaeaupoBarhb pealIbHbIE CUTYalluH
Ha A3bIKE€ TEOMETPUU, UCCIEA0BATh
MOCTPOCHHBIE MOJIECININ

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSATHMN

BekTopbl ¥ KOOpAUHATEI
B [IPOCTPAHCTBE

10

Bekrop Ha miockoctu
U B pocTpaHcTee. Clioxenue
Y BBIYUTAHHUE BEKTOPOB. Y MHOXKEHHUE

AKTYaJau3upoBaTh (PakThl U METObI
IIJIAHUMETPUHM, PEIIEBAHTHBIC TEME,
IIPOBOAUTH AHAJIOTHH.
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BEKTOpA Ha yucio. Paznoxenue
BEKTOpPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napasulesIenunea.

Pemenue 3anay, CBA3aHHBIX

C IPUMEHEHUEM TIPABUII ICUCTBUI

C BEKTOpaMH.

[IpsimoyronbHast cuctema KOOpAUHAT
B npocTpancTBe. KoopauHatel
BekTOpa. [Ipocrenme 3amaun

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

OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
NapajiyIeIeUIe1a IPU CI0KEHUN
BEKTOPOB.

CriaabIBaTh, BLIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA ITUX
omnepanui.

JaBaTh onpenesieHre NpsMOyTroJIbHOM
CHUCTEMBI KOOPAUHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAMHATHI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHLIOB.
BriBOAUTH, HCIIOIB30BATH (DOPMYJTY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKITY
TOYKaMH.

BripamxaTh CKaISIpHOE ITPOU3BENCHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIUHCIISITH YTOJI MEXIY IBYMSI
BEKTOPaMH, ABYMsI IIPSIMBIMH.
HaxoauThb yron mMexnay npsMou

Y TTIOCKOCTBIO, YTOJI MEXKIY ABYMS
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbiBOAUTE, HCII0JIB30BATH (hopmyTy
PacCTOSIHUS OT TOYKH A0 IUIOCKOCTH
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[ToBTOpEHME, 0000IIEHNE 7 OcHoBHble QUrypsl, hakTel, TeopeMbl | Pematb mpocteiimue 3amaun
U cUCTeMaTH3allusl 3HaHUN Kypca IUTaHUMETPpHUH. 3a1aun Ha HAaXOXKJECHUE JIJIMH U yTJIOB
TUTAHUMETPUU U METOJIbI UX B T€OMETPUYECKUX PUTypax,
penieHus. npuMeHsTh Teopemy Iudaropa,
OcHoBHbIE GUTYPBI, PAKThI, TEOPEMBI | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca CTepeOMETpHUH. 3aJaun Haxoautsp miomaabs MHOTOYTOJIbHUKA,
CTEpEOMETPUU M METOMbI X PEIICHUs | Kpyra.
Pacno3naBath 1o00HbIe HUTYDHI,
HAXOAUTh OTHOIICHHS JITTMH
Y TUIOLIAJICH.
Hcnonb30BaTh IpHU peLICHUN
CTEpPEOMETPUYECKUX 3a]1a4 (haKThI
¥ METOJIbI TUTAHUMETPHUH
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIITMCKA

VYuebubiii kypc «BeposSTHOCTh M CTaTUCTHUKA» 0a30BOTO YPOBHS SIBISIETCA
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOro YpOBHS
OCHOBHOT'O OO1IEro oOpa3oBaHusi. YUeOHBIA Kypc MpeaHazHadyeH s (GOpMHUpPOBAHUS
y 00y4arouuxcsi CTaTUCTUYECKON KYJIbTYpbl M TIOHUMAHUS POJIM TEOPUU BEPOSTHOCTEHN
KaK MaTeMaTH4eCKOr0 MHCTPYMEHTA AJIi M3yUeHUs CIy4alHbIX COOBITUN, BEJIHMYUH H
nporieccoB. Ilpum  m3ydeHum ydeOHOro Kypca o0O0OramaimTcs MpeAcTaBICHUS
o0yyJaronmxcsi 0 MeToJax UCCieI0BaHUs U3MEHYMBOTO MUPA, PA3BUBACTCS TOHUMAaHUE
3HAYUMOCTH U OOIIHOCTH MAaT€MaTHYECKHMX METOJOB IO3HAHUS KaK HEOThEMIIEMOM
YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAY4YHOI'0 MUPOBO33PEHUS.

Conepxanue yueOHOro Kypca HalpaBjeHO Ha 3aKpEIUICHUE 3HAHUW, TTOJTyYEHHBIX
IpU H3yYEHHH Kypca Ha ypOBHE OCHOBHOTO 0OOIIero oOpa3oBaHMs, U HAa pPa3BUTHUE
IPEICTaBICHUNA O CIy4yalHBIX BEJIMUYMHAX U B3aMMOCBA3SX MEXAY HUMHU Ha Ba)KHBIX
IIPUMEPAX, CIOKETBI KOTOPBIX INOYEPIHYTHl M3 OKpY’Kamwllero mupa. B pesynbprare
y oOydaroumuxcsd JOJDKHO — cOpMHUpOBATbCS — MPENCTaBiIeHUE O  Haubosee
YHOTPEOUTENBHBIX M OOIIUX MAaTEMATUYECKUX MOJENSAX, UCMOIb3yEeMbIX JJIsi OMHCAHUS
AHTPOIIOMETPUUECKUX U AeMOrpaduIecKiX BEJIMYNH, TOTPEIIHOCTEN B pa3IMyHOrO poaa
U3MEPEHUSX, JJIMTENbHOCTH  O€30TKa3HOW pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTePUCTUK MAacCCOBBIX SIBIEHUH U MPOLIECCOB B OOIIECTRE.

B cooTBeTcTBMM C YyKa3aHHbIMU LEISIMH B CTPYKType Y4YeOHOro Kypca
«BepoaTHOCTh M CTaTUCTUKA» JI YPOBHS CpeHEro o0uero oopazoBanus Ha 0a30BOM
YPOBHE BBIJCIICHBl CIIEAYIOIIME OCHOBHBIE CoOJepXkKaTenbHble JHHUM: «CirydaiiHble
COOBITHUS U BEPOSITHOCTIY, «CllydaiiHble BETMYUHBI U 3aKOH OOJBIINX YHCEID».

Baxnyio dyactb y4eOHOro Kypca 3aHMMAaeT H3YYEHHE T€OMETPUYECKOTO U
OMHOMHUAJIBHOTO pACIpeAeNeHUI U 3HAKOMCTBO C UX HENPEPHIBHBIMMU aHaJoraMu —
MOKAa3aTeJIbHbIM U HOPMAJIbHBIM pacipe/leICHUSIMHU.

Conepxxanue nuHUM «CioydallHble COOBITHSI U BEPOSITHOCTH» CIIYXKUT OCHOBOM
st (OPMUPOBAHMS TPEACTABICHUM O paclpeleseHUH BEpPOSITHOCTEN MEexIy
3HAYEHUSIMU CIy4yalHBIX BEJIWYUH, a TaKKe 3Ta JHMHUA HeoOxoauma Kkak 0Oasa
JUISL M3YYEHHs 3aKOHa OONBIIMX YHceNl — (yHIaMEHTAJIbHOTO 3aKOHa, JACHCTBYIOLIETO
B MpUpPOJE U OOIIECTBE U UMEIOIIEro MareMaTtuyeckyio (popmanuzanuio. CaM 3aKoH
OONBIIMX YHCENl TMpeajaraercs B O3HAKOMUTEIbHOM (opmMe ¢ MUHUMAIbHBIM
UCIOJIb30BaHUEM MAaTEeMAaTHUYECKOTO (popMaIn3ma.

Tembl, CBSi3aHHBIE C HEMPEPHIBHBIMU CIYYallHBIMU BEIMYMHAMH, AKIEHTHPYIOT
BHHUMaHUE O0y4aroUIMXcs Ha ONMUCAHUU M U3YyYEHUU CIy4YalHBIX SBJICHHUH C MOMOUIbIO
HEeMpepbIBHBIX (QYHKIUHA. OCHOBHOE BHHUMAHHE YIEISIETCS IMOKAa3aTeIbHOMY U
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HOPMAJIbHOMY pacCHpeleCHUsIM, TPU OTOM MPEANOJaraeTcsi O03HAKOMHUTEILHOE
U3yUYCHHUE MaTepralia 0e3 J0Ka3aTeIbCTB MIPUMEHSIEMBIX (DAKTOB.

OOmiee 4YHCIIO YacoB, PEKOMEHIOBAHHBIX I HW3Y4YCHHUS Yyd4eOHOTO Kypca
«BeposTHOCTh M cratucTHKa» — 68 dacoB: B 10 kmacce — 34 vaca (1 wac B Hemero),
B 11 xnacce — 34 gaca (1 vac B HeZieIi0).

COJEPXAHHME OBYUYEHUA

10 KJIACC

[IpeacraBienrie JaHHBIX C TMOMONIbIO Tabmui U guarpamm.  CpenHee
apumeTHyecKoe, MeIMaHa, HauOoJIbIllee U HAMMEHbIIIee 3HAUCHUSI, pa3Max, AUCTIEPCUs
U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydyaliHble SKCHEPUMEHTHl (ONBITHI) W CIydalHbIE COOBITHSA. DJIEeMEHTapHbIC
coObiTust (Mcxoiabl). BepoATHOCTH ciydailHOro coObITHA. bIu30CcTh 4YaCTOTHI U
BEPOSATHOCTU COOBITHI. CiydaliHble ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTaApPHBIMHU
coOBITUSIMU. BeposiTHOCTH COOBITHII B OMBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Onepauun HajJ COOBITUSIMU: TEpeceuYeHUe, OObEIUHEHUE, MPOTUBOIOJIOKHbIE
coObITust. Jlnarpammel Ditnepa. @opmyria ClIOKEHUS BEPOSITHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBO  CiydailHOTO
skcrnepumenTa. @opmyia moaHoi BeposTHOCTU. HezaBucuMbie COOBITHS.

KomOunaropHoe mnpaBuno ymHOxeHus. llepecranoBku u dakropuan. Yucno
couetanuii. Tpeyronbauk [lackans. ®opmyna bunoma HeroToHa.

bunapubiii ciayuyaliHbIil ONBIT (MCIIBITAaHUE), YCIIeX W Heyaada. HesaBucumbie
ucnbiTanud. Cepusi HE3aBUCUMBIX UCTIBITAHUN 10 IEPBOTO ycnexa. Cepusi He3aBUCUMBIX
ucnblTaHu bepHysu.

CnydaitHas BennuuHa. Pactipenenenue BeposTHOCTeN. JlnarpaMmma pacrpeaeieHusl.
[Tpumepsl pacnipesienientii, B TOM YUCIIe, FEOMETPUUECKOE U OMHOMHUAIBHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIYYAUMHBIX BEIWYMH: MATEMATHUYECKOE OXKHUJIAHUE,
JIUCIIEpCHsT M CTaHAAPTHOE OTKJIOHEHHWe. IIpuMepbl NpUMEHEHHs MaTeMaTU4eCKOIo
OXUJaHHSA, B TOM YHMCJIE B 3aJadyax W3 IOBCEIHEBHOM XW3HU. Marematnueckoe
OXUJaHHe OMHApHOM CiIy4aliHOW BeJWYMHBL. MareMaTH4yeckoe OXXKUIAHHE CYMMBbI
CIIy4YalHBIX BEJIMYMH. MaTeMaTU4eCcKOoe OKMIAHUE U JUCIIEPCHUS TE€OMETPUUYECKOTO U
OMHOMUAJIBHOTO pacIpe/IeICHUN.

3akoH OONBIIMX YUCENT U €0 POJib B HayKe, Mpupoje u oodmectBe. BriOOpoUHBIit
METO/]I UCCIIEIOBaHUM.

[Ipumeppl HENpepBIBHBIX  CIIydyaWHbIX BenudyuH. [loHsTHE O IUIOTHOCTH
pacnpeneneHus. 3ajayd, NPUBOIAIIME K HOPMaJIbHOMY pacnpeneneHuto. Ilonstue
0 HOPMAJIBHOM PAaCIIPEIECIICHNH.
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INPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 10 ki1acce oOyJaromuiics OJIyIUT CICAYIOIINE MPEeIMETHBIC
pe3yabTaThl:

YUTATh U CTPOUTH TAOJHUIIEI U JUATPAMMBI;

OTIEpUPOBATh TIOHATHSIMHU: CpelHee apupMeTHIeCKOoe, MeIuaHa, HauOoJbIIee,
HaMMeEHbIIIee 3HaUYeHUe, pa3Max MacCUBa YUCIIOBBIX JJAHHBIX;

OMEepUPOBATh MOHATUIAMHU: CITyYalHBINA SKCIIEPUMEHT (OTBIT) U CIy4yallHOE COOBITHE,
AJIIEMEHTapHOE COOBITHE (BJIEMEHTapHBIA HCXOJl) CIYy4alHOrO OIbITa, HAaXOJUTh
BEPOSITHOCTH B OMBITaX C PAaBHOBO3MOXXHBIMH CITyYaHBIMU COOBITHUSIMHU, HAXOIUTh U
CpPaBHUBATH BEPOSTHOCTU COOBITHI B M3yUYEHHBIX CIyUYaliHbIX SKCIIEPUMEHTAX;

HaXOJIuTh U (OPMYIUPOBATh COOBITHA: TEPECEUCHHE U OObEIMHEHHE IaHHBIX
cOoOBITHI, COOBITHE, MPOTUBOMOJIOKHOE JIAHHOMY  COOBITHIO,  TOJb30BATHCS
auarpaMMmamu Jusepa u GopMyIioi ClIoKeHHUsT BEpOSITHOCTEN TP PELICHUH 33/1a4;

OTepUPOBATh TMOHSATUSMU: YCIOBHAS BEPOATHOCTh, HE3aBUCUMBIC COOBITHS,
HAXOJIUTh BEPOSTHOCTH C TOMOIIBIO TpaBWia YMHOXEHHUSA, C IOMOIIbIO JepeBa
CIIy4alHOTO OMBITA;

NPUMEHATh KOMOWHATOPHOE TIPaBMJIO YMHOXKEHUS TIPH PEIICHHH 33]1ad,;

OIepUPOBATh MOHATUSMU: UCIIBITAHUE, HE3ABUCUMbIC UCIIBITAHUS, CEPUs
UCITBITAHWM, YCIIEX U HeyJa4a, HAXOAUTh BEPOSITHOCTHA COOBITUH B CEPUN HE3aBUCUMBIX
UCITBITAaHUM JI0 TIEPBOTO YCIIeXa, HAXOIUTh BEPOSITHOCTA COOBITHI B CEPUU MCTIBITAHUN
bepnynu;

OTIepUPOBATh MOHATUAMU: CIy4daliHas BEJIMYMHA, PACIIPE/ICIICHUE BEPOATHOCTEH,
TuarpaMMa pacrpeneeHusl.

K koniry oOyuenus B 11 ki1acce 00y4aromuics MOTyIUT CICTYIONINE MPEIMETHBIC
pe3yJbTaThI:

CpPaBHUBATh BEPOATHOCTU 3HAYEHUU CIIyYalHOMN BEJIMUYMHBI 110 PACIIPEACIICHUIO WU
C ITOMOIIBIO TUATPAMM;

ONEPUPOBATh MOHATUEM MATEMATHUUYECKOTO OKUJIaHMsI, IPUBOJUTHh MPUMEPHI, KAK
NPUMEHSIETCS. MaTeMaTU4YeCKOE  OXHMJIAHUE  CIIy4YalHOM  BEJIMYUHBI  HaXOJUTh
MaTeMaTUYECKOE OKUIAHUE 110 JAHHOMY PacIpeeICHUIO;

UMETh TMpPEJCTaBICHUE O 3aKOHE OOJIBIIUX YHCEIT,

MMETb MPEJICTABICHUE O HOPMAILHOM PacipeaeiCHUN.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Hanmenosanue pazgena  |KommuecTtso OcHOBHOE cofepKaHne OcHOBHBIE BU/IBI J€ATEIBHOCTH
(TembI) Kypca 4acoB 00yYaroIIMXCs
[IpencraBieHne JaHHBIX 4 IIpeacraBienye JaHHBIX C IOMOIIBIO N3Baexats MHpOpManuI0 13 TabIUIL
Y OIMCaTEeIbHAas CTATUCTUKA Tabnui u quarpamm. Cpennee U AuarpaMM, HCIOJIb30BaTh TAOJIHIIbI
apupMeTnyecKkoe, MeIaHa, Y IMarpamMmMBbl JUIs IPEICTABICHUS
HauOoJbllIee U HAUMEHbLIEe CTaTUCTUYECKUX TaHHBIX.
3HA4YEHUS, pa3Max, TUCIIEPCHs, Haxoaurtsb onrcarenbHble
CTaHJapTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKY JTaHHBIX.
HaObOpoOB BbiaBUraTh, KpUTHKOBATH TMIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHYHMBOCTH
u onpenenstomux e€ pakropax
Ciry4ailHbIE OIBITHI 3 Cry4daiiHble SKCTIEPUMEHTHI (OTIBITHI) BoiaeasiTb Ha MpUMepax ciry4alHbIE

U CIy4alHbIC COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOdaMU

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

C paBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH.
[IpakTuueckas padora

COOBITHS B OMTMCAHHOM CITy4aiiHOM
OTIBITE.

DopMyJaUPOBATH YCIOBUS MPOBEACHUS
CJIy4allHOTO OIIBITA.

Haxoauthb BeposSITHOCTH COOBITHIMA

B OIBITaX C PABHOBO3MOKHBIMHU
HCXOJaMH.

MoaeaunpoBarhb OIbITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
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HCXOJIaMH B XO7I€ MPAKTUIECKON
paboTHI

Omnepanuu Hasx COOBITUAMH,
CJI0’KEHUE BEPOSITHOCTEN

Onepauuu HaJ COOBITUAMU:
nepecedyeHue, 00beTMHEHUE COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHSI.
Juarpammel Dunepa. Popmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoan3oBath quarpaMMsl Jisepa

U CJIOBECHOE OIMCAHUE COOBITUI

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

Y cIIOBHAsI BEPOSITHOCTS,
JIEPEBO CIYYAUHOTO OIIbITA,
dbopmyra mogHOM
BEPOSITHOCTH

1 HE3aBUCHUMOCTH COOBITUI

VY cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEN. JlepeBO CiaydaitHOro
akcriepumenTa. opmyria MoJIHOu
BeposiTHOCTU. HezaBucumbie COOBITHS

Pemarts 3agaum Ha Hax0XICHUE
BEPOSATHOCTEU COOBITUH, B TOM YHUCJIIE
YCJIOBHBIX C MIOMOIIBIO I€peBa
CIIy4ailHOTO OMbITA.

Onpenensitb HE3aBUCUMOCTb COOBITHIA
1o ¢opmyJie U MO OpraHu3aluu
CIIy4ailHOTO OMbITa

DneMeHTbl KOMOMHATOPUKHU

KomOunaropHoe mpaBuio
yMHO)eHus. [lepectaHoBKH

u ¢akropuan. Yucio couetaHui.
Tpeyronsuuk [Tackana. @opmyna
o6unoma HeroTona

Hcnmoab30BaTh NPaBUIIO YMHOKEHUS
JUISL IEPEUNCIICHUS COOBITUI

B CJIy4allHOM OIIBITE.

IMoab3oBaThLest hopmyoit

Y TpeyrojabHUKoM Ilackans

JUISL OTIPENIEIICHUS] YACIIa COYETaHU M

Cepuu nociea0BaTeIbHBIX
HCIIBITAHUI

bunapHbIi CitydaliHBINA ONIBIT
(ucnpITaHuE), ycrex U Heyiava.
HeszaBucumele ucnibitanus. Cepust
HE3aBUCUMBIX UCIIBITAHUI 10 IEPBOTO

Pa30uBaTh CI0KHBIE SKCIIEPUMEHTHI
Ha OTJICTLHBIC UCTIHITAHUS.
OcBanBaTh NOHSITUS: UCIIBITAHUE,
cepusi HE3aBUCUMbIX UCTIBITAHUH.
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ycnexa. Cepus He3aBUCUMBIX
YCTIbITaHuN bepHyIun.
[IpakTuueckas pabora

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

IIpuBoauTh NpUMepbI cCEpuit
HE3aBHCUMBIX HCIIBITAHH.
Pemartsb 3agaum Ha OMCK
BEPOSITHOCTEN COOBITUI B CEPUH
WCIIBITAHUI JIO TIEPBOr0 ycrexa

Y B CEpUSX UCIIBITAHNN bepHyIu.
N3yuaTth B X0/1€ NPAKTHYECKOM
PadoTHI C UCIIOIB30BAHUEM
AJIEKTPOHHBIX TA0JIUIl BEPOSITHOCTU
COOBITHH B CEpUSIX HE3aBUCHUMBIX
VCTIBITAaHUU

CityyaliHbl€ BEJTUYMHBI
U pacnpeneneHus

CnyyaiiHas BEIUYMHA.
Pacnpenenenne BeposiITHOCTEN.
HNuarpamma pacnpenenenus. Cymma

" IIPOU3BCACHUC CﬂyqaﬁHbIX BCJINYHH.

[Ipumepsl pactipeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHAJILHOE

OcBauBaTh NOHATHA: CIIydaiiHas
BEJIMUMHA, pacipeiesicHue, Ta0auIa
pacnpeneneHus, JuarpaMmma
pacrpeieeHusl.

IpuBoauTh NpUMepHI
pacnpeenieHnid, B TOM YHCIIE
r€OMETPUYECKOr0 U OMHOMHUAJILHOTO.
CpaBHHMBATB pacupeeeHus
CIIyYalHBIX BEJIIMYUH

HaxoanThb 3HaAYCHUS CyMMBI

H IIPOU3BCACHUA CJ'Iy‘-IElfIHBIX BCJIMYHH.

CTpouTths U pacno3HaBaTh
reOMETPUYECKOe U OMHOMHUAIILHOE
pacrpeneneHue
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[ToBTOpEHUE, 00001IEHNE, 3) OnucarenpHas CTaTUCTHKA. IHoBTOPATH N3yUEHHOE
CUCTEMAaTHU3alMsl 3HAHUN CrnyyaiiHble ONBITHI U BEPOSTHOCTU Y BBICTPaMBaTh CUCTEMY 3HAaHUH
CIy4JaitHeIX coObITHI. OTniepanuu Hal
COOBITUAMHU. DJIEMEHTBI
KOMOMHATOPUKH, CEPUN HE3aBUCUMBIX
WCTIBITAaHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC

CIy4allHOW BEJIWYMHBI

MaTEMaTUYECKOTO OKUJaHUS
(cTpaxoBaHue, 10TEPES).
MaTteMaTuyeckoe 0KuJaHuEe CyMMBbI
CIIyYalHbIX BEJINYMUH.
MaremMaTnyeckoe 0KH1aHne
r€OMETPUYECKOr0 U OMHOMHAIHLHOTO
pacnpeneneHun

HanmenoBanue paznena  |KonmuecTtBo OcHOBHOE coAepKaHUE OCHOBHBIE BU/IBI IEITEIIBHOCTH
(Temnl) Kypca 4acoB 00yYaroIIMXCs
MaremaTuyeckoe 0)KUIaHue 4 [IpuMepbl TpUMEHEHUS OcBauBaTh NOHATHE MATEMATUYECKOTO

OKUJIaHUS.
IIpuBoauTh 1 00CyKAATH IPUMEPHI
MPUMEHEHUSI MATEMAaTUYECKOTO
OXXuJaHus. Beraucnars
MaTEeMaTHYECKOEe 0’KHJIaHNUE.
Hcnoab3oBarh NoHATHE
MaTEeMaTUYECKOr0 0KUIAHUS U €TO
CBOWCTBA IPH PEIICHUHU 3a/1a4.
HaxoaunTsp 110 u3BeCTHBIM opMysiam
MaTEeMaTUYECKOE 05KUJIAHUE CYMMBI
CJIIyYalHBIX BEJINYVH.

HaxoanTsb 1o uzBecTHbIM (hopmynam
MaTEeMaTUYECKHE 0KUJIaHUS CITyYalHbIX
BEJIMYMH, UMEIOIIUX T€OMETPUUYECKOE

u OMHOMMAJILHOE paclpeaeeHUs
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Jucniepcust v cTaHIapTHOE
OTKJIOHCHUE CIIYYarHOU
BEJINYHHBI

Jucnepcnst u ctaHgapTHOE
OTKJIOHEHUE. Jlucniepcun
reOMETPUYECKOTO 1 OMHOMHAIILHOTO
pacrpeneseHusl.

[TpakTrueckas padoTa

C HCTOJIb30BAHUEM JJIEKTPOHHBIX
TaOJINII

OcBauBaTh MOHITHS: TUCTIEPCHUS,
CTaHJIapTHOE OTKJIOHEHUE CIIy4yailHOU
BEJIMYMHBI.

Haxoauts qucnepcuto

10 paclpeeeHUIO.

Haxoautp 110 u3BecTHBIM (popmynam
JUCIIEPCUI0 TEOMETPUUYECKOTO

¥ OMHOMMAJIBHOTO pacipeieieHus,

B TOM YHCJIE B XOJI€ TPAKTUIECKON
paboOTHI C UCTIOIB30BAaHUEM
AJIEKTPOHHBIX TAOJIHUI]

3aK0H OOJIBIIINX YHCEJT

3akoH OonbIIKX yncesn. BeiOoOpouHsIii
METOJl UCCIIEAOBAHUMN.

[Ipaktruueckas padbota

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IHIL

3HAKOMHUTBCS C BHIOOPOYHBIM METOI0M
MCCJIEIOBAHMS COBOKYITHOCTH JaHHBIX.
N3yuaTh B X0/1€ MPAKTUUECKON PabOTHI
C MCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JIMIL] MPUMEHEHHUE BBIOOPOYHOTO
METO/1a UCCIENOBaHUS

HenpepbiBHBIE CilydaiiHbIE
BEJIMYMHBI (paclpeeieHus)

ITIprmepsl HENPEPBIBHBIX CIIyYaWHBIX
BeJIMYUH. QYyHKIUS TUIOTHOCTH
pactpenenenusa. PaBHomepHoe
pacnpeiesieHUe U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPBIBHAS
CJIy4dailHas BEJIMYMHA, HEIIPEPBIBHOE
pacnpezenenue, QyHKIUS INIOTHOCTH
BEPOSITHOCTH.

IIpuBoOaAUTH PUMEPHI HENPEPBIBHBIX
CIIy4alHbIX BEJINYMH.
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Haxoauth BepOsSITHOCTH COOBITHIA
10 JIaHHOU (PYHKIIUM IJIOTHOCTH, B TOM
YU CIIE PABHOMEPHOTO PaCpeCICHUS

HopwmansHoe pacnipenencHue 2 3anaun, MpUBOIAIINE K HOpMAIbHOMY | OcBamBaTh MOHATHS: HOPMAJIbHOE
pacnpezenenuto. OyHKIUS pacrmpeziesieHue.
IUIOTHOCTU ¥ CBOWCTBA HOPMAJIbHOTO BbieTh 110 ONMCAHUIO CITydaiHbIe
pacmpeseneHusl. BEJIMUMHBI, pacrpeenéHHbIe
[TpakTnueckas padoTa 110 HOPMAJIBHOMY 3aKOHY.
C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX [IpuBoauThL NpUMepHI 331124,
TabIUIL IPUBOJAIINX K HOPMATbHOMY
pacnpenenennio. HaxoauTtes yncioBbie
XapaKTEPUCTUKU HOPMAJIbHOTO
pacmpezesieHus IO U3BECTHBIM
dbopmynam.
Pematnb 3a/1a4n, CBSI3aHHBIC
C MPUMEHEHHEM CBOICTB HOPMaJIHLHOTO
pacnpeieieHnid, B TOM YHCIIE
C UCTIOJIb30BAaHUEM DJICKTPOHHBIX
Ta0IHI
[ToBTOpEHue, 00001IeHNE 19 [IpencraBienne JaHHBIX C TOMOIIIbIO [ToBTOPSTH U3y4YEHHOE U BHICTPAUBATh

U CUCTeMAaTH3alus 3SHAHUMN

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, ONBITHI

C PAaBHOBO3MOKHBIMU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIUHCJICHHE BEPOATHOCTEN COOBITUI

CHUCTEMY 3HAHUU
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C MpUMEeHEHUEM (HopMyIT

U rpaguecKuX METO/I0B
(koopuHaTHAs TIpsiMast, IEPEBO,
nuarpamma Diiiiepa), cirydaiiHbie
BEJINYMHBI U PACIIPEACIICHUS,
MaTEeMaTHYECKOE 0KUITAHUE
CIIy4allHOM BEJIMYMHBI

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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