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HHOACHUTEJIBHASA 3AIIMCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJJMETA «MATEMATHUKA»

PabGouass mporpamma mo yuebHOMY mnpenmery «Maremaruka» yrayOIEHHOTO YpPOBHS IS
oOyuaromuxcsi 10—11 xmaccoB paspaborana Ha ocHoBe DenepalbHOTO TOCYAapPCTBEHHOTO
00pazoBaTeNLHOTO CTaHmapTa cpemHero obmiero obpazoanus (IIpwkas MuHHCTEpCTBA MPOCBEIICHUS
Poccmiickort @emepanmu ot 18.05.2023 Ne371 «O6 yrBepxkaennn ¢enepansHOii 00pa3oBaTeIbHON
IporpaMMsbl cpegHero obmiero obpazoBanus» 12.07.2023 Ne74228), ¢ y4€TOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMA, TMPEnbABISIEMBIX K MaTeMaTHYeCKOMYy OOpa3oOBaHWIO, W TPAAWULUN POCCHICKOTO
oOpazoBanmsa. Peammzanus mnporpaMMbel OOeclieurWBaeT OBJAJCHHE KIIOYEBHIMH KOMIICTCHIUSMH,
COCTaBISIONIMMA OCHOBY JJISi CAaMOPa3BUTHS W HENPEPHIBHOIO OOpa30BaHUs, IEIOCTHOCTh
00IIEeKyIFTYPHOTO, INYHOCTHOTO M TI03HABATEILHOTO PAa3BUTHS JIMYHOCTH 00YJarOIINXCSI.

B paboueli mporpaMMme ydTeHBI WU M TOJOXKeHUs «KOHIEMIUH pa3BUTHSI MaTEeMaTHYECKOTO
obpa3oBanus B Poccuiickort deneparnum». B coOTBETCTBHH C HAa3BaHWEM KOHIIEMINH MaTeMaTHYECKOe
o0Opa3oBaHHME JO/DKHO, B YaCTHOCTH, pellaTh 3ajady oOecIeueHUs HEeO0OXOJUMOro CTpaHe 4YHCIa
BBIITYCKHUKOB, MaTeMaTH4YecKasl MMOJArOTOBKa KOTOPBIX NOCTaTOYHA ISl MPOAODKEHUS] 00pa3oBaHUs 110
pa3IMYHBIM HAIMpPaBICHUSIM, BKIIOYAs MPENOJaBaHHE MAaTEeMaTHKH, MATeMAaTHYECKHE WCCIIEIOBAHMS,
paboTy B chepe HHPOPMAIIMOHHBIX TEXHOJIOTHH U JIp., & TAKIKE 00CCTICUCHUS IS KAXKIO0T0 00yYaroIIerocs
BO3MOKHOCTH JIOCTIDKEHHS MATEMATHYECKOUW TIOJTOTOBKH B COOTBETCTBUHU C HEOOXOAUMBIM €MY YPOBHEM.
HmenHo Ha penieHne 3TuX 3aja4 Hateniena [IpumepHas pabodas nporpamma yriry0i1EHHOTO YPOBHSI.

B snoxy nudposoii Tpanchopmanuu Bcex chep 4eTOBEUECKON AITENLHOCTH HEBO3MOXKHO CTAaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOPOIIel MaTeMaTHYeCKOW MOITOTOBKH. DTO 00YCIIOBICHO
TEM, YTO B HAllK JHU paCTéT YHUCJI0 CHCHHaHBHOCTCﬁ, CBA3aHHBIX C HETIOCPCACTBECHHBIM NPHUMEHCHUEM
MaTeMaTHKH: W B c(epe ISKOHOMHKH, W B OHW3HECe, U B TEXHOJOTMYECKHMX OONACTIX, M JaXe B
TyMaHUTapHBIX cdepax. TakuM oOpa3oM, Kpyr oOyYaromuxcs, A KOTOPBIX MaTeMaTHKa CTAaHOBHTCS
3HAYMMBIM TpeaMeToM, (yHJaMEeHTOM 00pa30oBaHMsI, CYIIECTBEHHO paciiupsercsa. B Hero BXomsT He
TOJIKO 00YyYaroIuecs, IIaHUPYIONUE 3aHUMAThCSI TBOPYECKON M UCCIIEI0BATENIbCKOM paboToi B o0mactu
MaTeMaTHKH, THPOPMATUKH, PU3NKH, SKOHOMHUKH U B JPYTUX 00JIaCTAX, HO M T, KOMY MaTeMaTHKa Hy)KHa
JUTSL ICTIONTE30BaHUS B Mpoeccusix, He CBA3aHHBIX HEMTOCPEACTBEHHO C HEl.

[lpuxiragHas 3HAYMMOCTH MaTEeMAaTHKH OOYCIIOBIIEHA TeM, 4YTO €€ TIPEAMETOM SBISIOTCS
(byHIaMeHTaIbHBIE CTPYKTYPBI HALIETO MUPA: IPOCTPAHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOILICHUS,
(yHKIIMOHAIBHBIE 3aBUCUMOCTH W KaTErOpHH HEONPEAENEHHOCTH, OT IMPOCTEHINNX, YCBAaHMBAEMBIX B
HCIMMOCPEACTBECHHOM OIIBITC, 10 JOCTATOYHO CJIOKHBIX, HeO6XO}:[I/IMBIX IJId pa3BUTUA HAYYHBIX M
TEXHOJIOTHUECKUX HeH. be3 KOHKPEeTHRIX MaTeMAaTHUYeCKUX 3HAHWH 3aTPyIHEHO TIOHUMAaHKE TPUHITUIIOB
YCTPOMCTBAa W WCIOJB30BaHHUS COBPEMEHHOUW TEXHHWKH, BOCIPHSTAE W WHTEpIpeTanus pa3HooOpa3sHOU
COLMANILHOW, HSKOHOMHYECKOH, MONUTHYEeCKOH wWHpopManun, Manod(QPeKTHBHA TOBCEJIHEBHAS
NpaKkTH4ecKas AesTeNIbHOCTh. Bo MHOTHX cdepax npodeccHoHanbHON AeATENFHOCTH TPEOYIOTCS YMEHHS
BBIIIOJIHATH paC‘IéTBI, COCTaBJIATHL aJITOPUTMBI, MPUMCEHATH q)OpMy.HI)I, IpOBOJAUTE TCOMETPHUYCCKUEC
U3MEpPEHHs U TIOCTPOCHUS], YUTATh, 00pabaThIBaTh, MHTEPIIPETUPOBATH M MPEJCTABISATh HHPOPMAIMIO B
BUie TaONHL, JUarpaMM U rpadukoB, TOHUMATh BEPOATHOCTHBIM XapakTep CIy4aiHbIX COOBITHH.

OJIHOBPEMEHHO C pacHIpeHueM cdep MpUMEHEHUs MaTeMaTHKH B COBPEMEHHOM oOIIecTBe BCE
0oiee BaKHBIM CTAHOBHUTCSI MaTEeMAaTHUECKHI CTWIb MBILIJICHUS, TPOSBISIONIMICA B ONpeaeNEHHbBIX
YMCTBCHHBIX HaBBbIKaXx. B IMpoHeCCe M3yYCHUA MATCMAaTHKKU B apCCHall HpI/IéMOB N METOA0OB MBIIIJIICHUA
YeJIOBEKa ©CTECTBEHHBIM 00pPa30M BKIIFOUYAIOTCS MHAYKIUSA W JACIYKIHUs, 0000IICHNE U KOHKPETH3ALIMS,
aHaM3 M CHUHTE3, KiIacCHpUKauus M CcUcTeMaTh3auusi, alcTparupoBaHue u aHajnorus. OOBEKTHI
MAaTEMATUYCCKUX yMOSaKHIO‘IeHHfI, ImpaBujia UX KOHCTPYUPOBAHUA PACKPBIBAIOT MEXAHU3M JIOTHYCCKUX
MOCTPOCHUH, CHOCOOCTBYIOT BBIpaOOTKE YMeHHS (OPMYIHUPOBaTh, OOOCHOBBIBATH W JIOKa3bIBAThH
CYXJCHUs, TeM caMbiM (DOPMHUPYIOT JIOTHUECKHH CTWIb MBIIUICHUS. Beaymas ponbp NpUHAIICKUAT
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MaTeMaTuke B (DOPMUPOBAHUM ANTOPUTMUYECCKONH KOMIIOHCHTHI MBIIUIICHUS W BOCIUTAHUM YMCHHIA
JIeHCTBOBATh MO 3aJaHHBIM aJTOpPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHUPOBAaTh HOBbIC. B
MIPOIIECCEe PEIIeHHS 3a/1a4 — OCHOBBI JJISl OpTaHU3aIH YIeOHOM NeATEeIbHOCTH Ha YPOKaxX MaTeMaTHKHA —
Pa3BUBAIOTCS TBOPUYECKAs U MPUKIIATHAS CTOPOHBI MBIILJICHUSI.

OOyuenne mareMaTuke MAa€T BO3MOXKHOCTH pa3BUBATh Yy YHYAIIMXCSA TOYHYIO, PAllMOHATBHYIO U
WHPOPMATHUBHYIO pedb, yMeHHe OTOMpaTh Hamboiiee MOIXOMASAIINE S3BIKOBBIE, CHMBOJIUYECKHE,
rpaduueckue cpeacTBa s BRIPAXKCHUS CYXICHUN U HATJISTHOTO UX MPEICTaBICHUS.

HeobxomumMpIM KOMITOHEHTOM OOIIEH KyJIbTYPHl B COBPEMEHHOM TOJKOBAaHUH SBISIETCS OOIIee
3HAKOMCTBO C METOJAaMH IIO3HAHUS JEHCTBUTEIBHOCTH, IPEACTABICHHE O TMPEAMETe U METOME
MaTeMaTHKH, €r0 OTJIMYHMAX OT METOJOB €CTECTBEHHBIX M TyMaHWUTApHBIX HayK, 00 OCOOEHHOCTSIX
MIPUMEHEHUS MAaTEMATHKH [Tl PEIIeHUs HAyIHBIX U IPUKIATHBIX 331a4. Takum o0pa3oM, MaTeMaTHIecKoe
o0pa3oBaHKe BHOCHT CBOW BKJIaJ B (DOpMHUPOBaHUE O0IIIEH KyJIbTyphl YSIOBEKA.

W3ydyeHnne MaTeMaTWKH CIIOCOOCTBYET OSCTETHYECKOMY BOCIIUTAHUIO YEIOBEKa, IOHUMAaHHIO
KPacoThl U M3SIIECTBA MATEMAaTHUYCCKUX PACCYXICHUH, BOCIPHUATHIO TEOMETPUICCKUX (OPM, YCBOSHHUIO
UJICU CUMMETPHH.

OEJA N3YYEHUSA YYEBHOI'O IPEAMETA «MATEMATHUKA»

[IpuopureTHpiMu TenmssMu oOyueHust Matematnke B 10—11 kimaccax Ha yriayOJI€HHOM ypOBHE
MPOIOJDKAIOT OCTABATHCSL:

e (opMUpOBaHHUE IICHTPAILHBIX MATEMAaTHYCCKHX IMOHATUN (YMCIIO0, BEIMUYMHA, TEOMETPHUUCCKAs
¢urypa, TmepeMeHHas, BEPOATHOCTb, (YHKIWS, TNPOU3BOAHAS, HHTErpai), oOeCleUnBaAIOIINX
MPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMaTHYECKOTO 00pa30BaHusI 00yUaroIuXCs;

® TIOABCACHHUC yUallUXCA Ha JOCTYIIHOM JIsI HUX YPOBHC K OCO3HAHWIO B3aMMOCBA3U MATCMATHUKHU
" OKpYXKaromero Mmupa, IOHMMaHUui0 MaTCMAaTUKKU KaK YaCTU O6I]_[CI>'I KYJBTYPbI YCJIOBEYCCTBA,

® pDa3BUTHE HHTEUICKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH ydYamuxcs, MO3HABATEIbHOM
AKTUBHOCTH, UCCIICAOBATEIbCKUX YMEHUH, KpUTUYHOCTH MBILIUIEHHS, HHTEpeca K U3yUCHUIO MaTEMaTUKY;

e (opmupoBaHue (YHKIIMOHAIBHON MaTEeMaTUYECKOW TIpPaMOTHOCTH: YMEHHUs paclo3HaBaTh
MAaTeMAaTHYCCKHUE ACHCKThI B PCAJIBHBIX JXU3HCHHBLIX CUTyallMdX W IPU HU3YUCHHU OPYTIUX y‘{e6HI)IX
NPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (POPMYIHMPOBATh UX HA A3bIKE MATEMAaTHKH U
CO3aaBaTb MaTCMAaTUYCCKHUE MOACIIU, IMPUMCHIATH OCBOEHHBIM MaTeMaTHYEeCKHI amnmnapar ajid pCuiCHUA
IMMPAKTUKO-OPUECHTUPOBAHHBIX 3aJia4, MHTCPHIPECTUPOBATE U OUCHUBATH ITOJIYUCHHBLIC PE3YJIbTAThI.

OcHOBHBIE JIMHUM coOJlepKaHusl Kypca matemaTtukd B 10 —I1kiaccax yriyOn€HHOrO ypOBHS:
«Uwucna u BBIYUCTEHUSD», «ANTeOpay («AnreOpandeckue BhIpaKEHHs», «YPaBHEHHS U HEPAaBEHCTBAY),
«Havana matemaTnueckoro anammsa», «l'eomerpus» («I'eomerpuueckue (GUIrypsl M HX CBOWCTBay,
«/I3mMepeHne TeOMEeTpUIECKUX BEIMYNH»), «BeposTHOCTh M cTaTUCTHKa». JlaHHbIE JTMHUN Pa3BUBAIOTCA
napaiebHO, KaKAas B COOTBETCTBUU C COOCTBEHHOH JIOTHKOH, OJIHAKO HE HE3aBUCUMO OJ[HA OT JPYTOH,
a B TECHOM KOHTAaKTe€ W B3auMMoOjeHCcTBHU. Kpome 3Toro, mx oObeAMHSET JOrW4ecKas COCTaBISIOMIAs,
TpaAuIHUOHHO IMMPpUCYIIasd MAaTEMATHUKE U IIPOHU3bIBAIOIIasd BCEC MaTEMATUIYCCKNUE KYPChI U COACPIKATCIILHBIC
nuauu. CopmynupoBanHoe B DegepanbHOM rocy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE CPEAHEro
oOmiero oOpazoBaHus TpeOOBaHUE «yMEHHE ONEPUPOBATH MOHATUSIMH: ONpPEAETICHUE, aKCHOMa, TEOpPEMa,
CJIEJICTBUE, CBOMCTBO, TPH3HAK, JIOKA3aTEIbCTBO, pPaBHOCWIbHBIE (OPMYIHPOBKH;  yYMEHHUE
¢dbopmynupoBaTh 00paTHOE U MPOTUBOIIOJIOKHOE YTBEP)KIACHUE, TPUBOIUTH NPUMEPBI 1 KOHTPIPUMEDHI,
HUCIIOJIB30BAaTh MCETO/ MaTeMaTU4eCKON WHAYKIUK, TIPOBOJUTH JOKAa3aTCJIIbHBIC pPaCCyXIACHUA IIpU
pELICHUN 33]a4, OLCHUBATH JIOTHYECKYIO MPABUIBHOCTh PACCYKIEHUID» OTHOCUTCS KO BCEM KypcaM, a
(opMHpOBaHHUE JOTMYECKUX YMEHHUI pacrpenensieTca Mo BCeM rojaM OOy4YeHHs Ha ypOBHE CPEIHETO
00111ero 00pa3oBaHMs.

MECTO YYEBHOI'O NIPEIMETA <MATEMATUKA» B YYUEBHOM IIJIAHE
B coorBercTBUM ¢ PenepanbHBIM TOCYJAapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM CPEIHETO

0611161"0 06pa3OBaHI/I}I MaTeMaTHKa SIBIIETCS 003aTeILHBIM nmpeaAMETOM Ha JaHHOM YPOBHC O6p3,30BaHI/I$I.
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Hacrosmeit paboueii mporpaMmMoi peaycMaTprBaeTcs U3yueHne yueOHoro npeamera «MaTeMaTHka» B
pamMkax TpEéx ydeOHBIX KypcoB: «Ajredpa W Hadala MaTeMaTH4eCKOro aHammza», «l'eomerpus»,
«BeposTHOCTE ¥ cTaTHCTHKa». POPMHUpPOBAHHME JOTHYECKUX YMEHHUN OCYIIECTBIACTCS Ha MPOTSHKEHUU
BCeX JieT 00y4YeHHs B CTapllel IIKOoJIe, a 3JIEMEHTHI JIOTHKH BKJIIOYAIOTCSl B COJEp KaHUe BCEX HAa3BaHHBIX
BBIIIIE KypCOB.

Yuebnsnit uian MBOY COL Ne 12 r. Ilen3sl oTBOOUT i u3ydeHus: marematnkn B 10—11
KJlaccax Ha yriayOJa€HHOM ypoBHE 8 y4eOHBIX 4acoB B Hemenmro ( «AnreOpa M Hadana MaTeMaTHYECKOTO
aHanm3a» 4 gaca B Henednro, «[ 'eomeTpus» 3 "aca B Henenmo, «BeposTHOCTD 1 cTaTUCTHKA» 1 yac B HEZEIT0)
Ha M3y4eHHE B TCUCHHE KKIO0ro rojga o0yueHus, Bcero 544 y4yeOHBIX daca.

YMK peanuzaiuu nporpaMmabl:

«AnreOpa u Hadama MaTeMaTHYecKOro aHamm3a», yueOHuk mist 10-11 xmaccoB Ammmon ILA.,
Konsrun FO.M., TkaueBa M.B. u apyrue. (AxuuonepHoe odmectBo «M3natensctBo «IlpocBenienune»)

«"eomerpust», yueOnuk ams 10-11 kmaccos
Aranacsn JI.C., Byrysos B.®., Kagomner C.b. u npyrue.(AximonepHoe o6iiectBo «M3naTenbcTBo
«IIpocsemenne)

MJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITIPEJMETA
«MATEMATHUKA)

OcBoenne yueOHOro mpenmera «MaTeMaTHkay OIDKHO OOECIeurBaTh JOCTHKCHHE Ha YpPOBHE
cpemHero oOmiero o0pa3oBaHMs CICAYIOUIMX JHYHOCTHBIX, METANPEAMETHBIX M IMPEAMETHBIX
00pa3oBaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yNbTaTbl OCBOEHHUS IporpaMMel  ydyeOHOro mpeamera «MaremaTuka»
XapaKTepU3yIOTCs:
I'paxkiaHCKOE BOCHIMTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIUHM OO0YYaIOLIErocss KaK aKTUBHOI'O M OTBETCTBEHHOI'O
YJleHa POCCUICKOro o0IecTBa, MpEACTaBICHHEM O MAaTeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYP, SBJICHHUH, MPOLEAYp IPaXIAaHCKOT0 00mecTBa (BEIOOPHI, OMPOCH! U MP.), YMEHHEM
B3aUMOJIEHCTBOBATh C COLUAIBHBIMU HHCTUTYTAMU B COOTBETCTBUH € X (QYHKIHUSIMU 1 Ha3HAUYCHHEM.
IlaTproTHyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOW TPaXKIAHCKOH HISHTHYHOCTH, YBRXEHHS K MPOIUIOMY |
HACTOAIIEMY POCCHHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKEHMSIM POCCUHCKHUX
MaTeMaTUKOB U POCCUNCKONW MaTEMAaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHXKEHUN B JIPYyTHX
HayKaX, TEXHOJIOTHIX, cepax SIKOHOMHUKH.
JIyXOBHO-HPaBCTBEHHOE BOCHUTAHUE:

OCO3HAHUEM JIyXOBHBIX LIEHHOCTEH POCCHHCKOIr0 Hapoja; c)OpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, ITHUECKOTO TOBEACHUA, CBA3aHHOTO C MPAKTHYECKUM MPUMEHEHHEM AOCTWKEHHHA HAyKH U
JeATeNIbHOCTBIO YUEHOT0; OCO3HAHNEM JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOHYMBOTO OYyIIero.

OCTEeTUYECKOE BOCIUTAHHUE:

3CTETUYECKUM OTHOIIEHWEM K MUPY, BKJIIOYAs ICTETUKY MATEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33]1a4, PEIICHUH, paCCyKICHHIA; BOCIPUHUMYHUBOCTHIO K MATEMAaTHIESCKAM aCTIEKTaM Pa3IUIHbIX
BHUJIOB UCKYCCTBa.

Dusznyeckoe BOCIINTAHHUEL:

c(OPMHUPOBAHHOCTHIO YMEHHS NPUMEHSATh MaTeMaTHUECKHE 3HAHHWA B HMHTEpecax 3J0pPOBOTO U
Oe3onmacHoro oOpas3a WU3HH, OTBETCTBEHHOTO OTHOLICHHMS K CBOEMY 3JI0OPOBBIO (3710pOBOE IMTaHMUE,



cOATaHCUPOBAHHBIN PEXUM 3aHATHA W OTABIXA, pEryJisipHas (Qu3uM4ecKkas aKTUBHOCTB); (U3NYECKOTO
COBEPILICHCTBOBAHUS NP 3aHATUIX CIIOPTUBHO-03I0POBUTEIILHON ACSITEIBHOCTHIO.
TpynoBoe BOCIIUTaHHE:
TOTOBHOCTBIO K TPY/Ay, OCO3HAHHEM IICHHOCTH TPYJOJIOOHS; HHTEPECOM K Pa3InYHbIM chepam

npodeCcCHOHATLHOU JAEATELHOCTH, CBA3aHHBIM C MATEMATUKOW U €€ PUITOKEHUSIMU, YMEHHUEM COBEPIIIATh
OCO3HaHHBIA BBIOOp Oynymiedl mnpodeccnu ¥ peaTu30BBIBATE COOCTBEHHBIE >KM3HEHHBIC IIIAHEI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTEeMaTHYECKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTHKCHUU
BCEHl KHM3HM; TOTOBHOCTHIO K AaKTMBHOMY YYaCTHIO B PEIICHHH MPAaKTUYCCKUX 3aJa4 MaTeMaTHYeCKON
HAIPaBJICHHOCTH.

OKOJIOTHYECKOe BOCTUTAHHE:!

c(hOpMHUPOBAHHOCTHIO  JKOJOTHMYECKOH  KyIbTyphl, IIOHAMaHWEM BIUSHHUS  COLMAIBHO-
SKOHOMHYECKUX MPOIECCOB Ha COCTOSIHUE TPUPOIHON M COIMAIILHOW CPEJIbl, OCO3HAHUEM IJI00ATHHOTO
XapakTepa JKOJOTHYECKHX NpoOiieM; OpHeHTanueld Ha TpPUMEHEHHEe MaTeMaTHYeCKWX 3HaHWUH s
pellleHus 3a/1a4 B 00JIACTH OKPYIXKAIOUICH Cpe/bl, MJIAHUPOBAHUS MOCTYIIKOB M OLEHKUA MX BO3MOXKHBIX
MOCJIEACTBUM [T OKPYKAIOILLIEH Cpeibl.

L{eHHOCTH HAYYHOTO ITO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS

HayKd M OOLIECTBEHHOM MPAaKTUKH, NOHUMaHUEM MAaTEMaTH4YeCKOM HAayKH Kak cdepbl 4enoBeYecKOil
JIeATeIbHOCTH, 3TanoB €€ Pa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIIU3AIMH; OBJAaJEHUEM SI3BIKOM
MaTeMaTHKH U MaTeMaTH4eCKON KyJIbTYpOl KaKk CpEeICTBOM MO3HAHUS MUPa; TOTOBHOCTHIO OCYIIIECTBIISATh
MIPOEKTHYIO M UCCIIEOBATENBCKYIO AESTEIbHOCTh HHIUBUAYAIBHO U B IPYTIIIE.

METAINPEJMETHBIE PE3YJbTATDBI

MeranpeaMeTHbIE pe3yNibTaThl OCBOCHHS TPOrpaMMbl y4eOHOro mpenmera «MaTemaTnkay
XapaKTepPU3YIOTCSl OBNAJICHUEM VHUBEPCATbHbIMU HO3ZHABAMENbHBIMU OelUCMEUIMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCliCIEUSAMU, YHUBEPCATbHBIMU Pe2YSIAMUGHBIMU OeUCMEUIMU.

1)Vuueepcanvnoie nosnasamenwvuvie Ocilicmsus, obecneyusaiom @Gopmuposanue OA306bIX
KOZHUMUBHBIX NPOYeccos 00yuaiowuxcs (0ceoenue Memoo08 NOZHAHUS OKPYACAIOUIe20 MUpa; npumenenue
JIO2UYeCKUX, UCCNIe008aMeNbCKUX onepayull, ymeHuil pabomams ¢ ungopmayuet).

ba3oBble JJOrn4YecKue AeCTBYS:

® BBUIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC NMPU3HAKM MATEMAaTUYEeCKUX OOBEKTOB, NOHSITHH,
OTHOLIEHUH MEXIy MOHATUSAMHM; HOPMYIHPOBATH ONPEACICHUS OHITUH; YCTaHABINBATh CYILIECTBEHHBII
MPU3HAK KIacCU(PHUKAIIMN, OCHOBAHUS JUIT 000OIIECHHS U CPAaBHEHUS, KPUTEPUH MPOBOJIUMOTO aHAIN3A;

® BOCIIPUHHMMATh, (OPMYIHMpOBaTh W NPeoOpa3oBbIBATh CYXKICHHSA: yTBEPAUTEIbHBIE U
OTpHLIATENbHbIE, EANHUYHBIE, YACTHBIE U OOILUE; YCIOBHBIE;

® BBIIBISITH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3H U MPOTUBOpEUHs B (pakTax, TaHHBIX,
HAOMIONEHUSX W YTBEPXKACHUAX; TMIpeuiaraTb KPUTEPUM JUIS BBISBIEHUS 3aKOHOMEpPHOCTEH U
MIPOTHUBOPEYHIA;

e JenaTh BBIBOABI C HCIIOJNB30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIFOUEHUH IO aHAJIOTHH;

# TIPOBOJUTH CAMOCTOSITETIFHO IOKA3aTeNbCTBA MATEMaTHYECKHUX YTBEPXKACHUH (IpSAMbBIE U OT
MPOTHUBHOTO), BBICTPAMBATh APTyMEHTAIWIO, MPHUBOIUTH HPUMEPHl W KOHTPIPHMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIE CYKICHUS U BBIBOJIBI,

e BEIOMpaTh crioco0 pemieHus y4eOHOW 3amayu (CpaBHHMBATh HECKOJNBKO BapHUAHTOB PEIICHHUSA,
BBIOMpATH HanboJee OXOJSIINHN ¢ YYETOM CaMOCTOSTEITLHO BBIICTICHHBIX KPUTEPUERB).

baszoBble uccnenoBaTenbCKUe AEUCTBUS:

® HCIOJIb30BaTh BOIPOCHI KaK WCCIEAOBATEIbCKHM WHCTPYMEHT TIO3HAHHS, (HOPMYIHPOBATH
BOIPOCHI, (PUKCHPYIOIIHE MPOTUBOPEUNE, MPOOIEMY, YCTaHABINBATh HCKOMOE H JJAHHOE, (hOPMHPOBATH
TUIIOTE3Y, apIYMEHTUPOBATh CBOIO IO3ULIUI0, MHEHHUE,
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® MPOBOJUTH CAMOCTOATEIBHO CITIAHWPOBAHHBINA IKCIIEPUMEHT, HCCICOBAHUE M0 YCTAHOBJICHHIO
0COOCHHOCTEH MaTeMaTHUYECKOrO OOBEKTa, SIBICHHS, MPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXTy
00BEKTaMu, SIBJICHUAMH, TIPOIIECCAMU;

® CaMOCTOSATEIbHO (HOPMYIHPOBATH OOOOIIECHHUS M BBIBOABI MO pe3ysbTaTaM IPOBEACHHOTO
HaOJIFOICHHS, KCCIICIOBAaHHs, OIICHMBATh JOCTOBEPHOCTh IMOJYYCHHBIX pPE3yJbTaTOB, BBIBOIOB U
00001IEeHHI;

¢ MIPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIECCA, a TaKKe BBIABHTaTh MPEANOIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ naboOpMaIuEHi:

e BBUIBITH AePUUIUTH MHOOPMAIMH, TAHHBIX, HEOOXOAMMBIX /UIS OTBETAa HA BONPOC W JUIA
pelIeHus 33/1a4u;

e BEIOMpPATh HH()OPMALIKIO M3 HCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATM3UPOBATh, CHCTEMATH3HPOBATh
Y MHTEPIPETHPOBATH HHPOPMALIMIO PA3IHYHBIX BUAOB U (GOPM MPEACTABICHUS;

® CTPYKTYpHpOBaTh HH()OPMAIMIO, NPEACTABIATh €€ B Pa3IMYHBIX (opMmax, WILIFOCTPUPOBATH
rpaduyecku;

® OIICHMBATH HAAEKHOCTh UH(POPMAIMH TI0 CAMOCTOSITENILHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvhvle  KOMMYHUKAmMuGHble  Oelicmeus,  00ecneuusaiom  CQOopMuposaHHoCmsy
COYUANLHBIX HABBIKOE 00VUAIOUUXCSL.

O6iienmue:

® BOCIIPUHHUMATh U (OPMYJIHPOBATH CYKICHUS B COOTBETCTBUH C YCIOBHSIMHU U IIEISIMH OOIICHHS;
SICHO, TOYHO, TPaMOTHO BBIP@XaTh CBOK TOYKY 3PCHHS B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh
IIOSICHCHUS 110 XOILy pCIHCHI/ISI 3a1a4u, KOMMCHTI/IpOBaTI) HOJ'Iy‘-ICHHbIﬁ pe3yJII)TaT;

® B X0/Ie 00CYX/ICHHS 3a]1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIAeMOIi TEMBI, IIPOOIEMBI, pelraeMoi
3a7a4M, BbICKA3bIBaTh HJICH, HAIICJICHHbIE Ha TIOMCK PEIICHHUs, COMOCTABJIATh CBOM CYXICHHUS C
CYXJICHUSIMU JIDYTHX YYaCTHUKOB JAHAI0Ora, OOHAPY>KUBATh Pa3iIMule U CXOACTBO TO3UIIHIA; B KOPPEKTHOMN
bopme hopMyITHPOBATH PA3HOTIACHS, CBOM BO3PAKCHUS,

® MPEJCTABISATh PpE3yJIbTaThl pEIICHHUS 3aJadd, OSKCICPUMEHTA, HCCIIEIOBaHUS, MPOEKTa;
CaMOCTOSITETIbHO BBIOMPATh (QOpPMAT BBICTYIUICHHS C YYETOM 3aJlady MpPE3eHTallMd M 0COoOEHHOCTEH
ayTUTOPHH.

CoTpyJIHAYECTBO:

® [IOHUMATh U UCIIOJIH30BaTh IPEUMYIECTBA KOMAHIHOW ¥ WHIUBHYyaTbHOU PaOOTHI IPU PELICHUH
y4eOHBIX 3aja4; MPUHUMATh IIeJIb COBMECTHOM JEATENbHOCTH, IIJIAHUPOBATh OPraHU3aIMI0 COBMECTHON
paboTHI, pacIpeeNsiTh BUIBI padOT, JOTOBAPUBATHCS, 00CYKAATH MPOIIECC U Pe3ybTaT paboThl; 00001IaTh
MHEHUS HECKOJIBKHUX JIFOJICH;

® y4yacTBOBaTh B TIPYHIOBBIX (opMax paboThl (0OCYXKIEHHSI, OOMEH MHEHUSIMH, «MO3TOBBIC
IITYPMBD» U T.I1.); BBIIIOJIHATH CBOIO YaCTh PA0OTHI ¥ KOOPIUHUPOBATH CBOU JCHCTBUS C APYTUMU YWICHAMHU
KOMAaH/Ibl; OIIEHUBATh KA4€CTBO CBOETO BKIAAa B OOIIUI MPOJYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM
YYaCTHHKAMH B3aMOICHCTBUSL.

3) Vuugepcanvuvie pecynsamuenvie Oeticmeus, obecneuugarom Gopmuposanue CMbiCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABBIKO8 TUYHOCIUL.
Camoopranuzarusi:

® COCTaBJISITh IJIaH, aJITOPUTM PEIISHHS 33/1a49H, BHIOUPATh CIIOCO0 PEeIIeHHs C yU4ETOM UMEIOIIUXCS
peCypcoB ¥ COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHUN C
yu€ToM HOBOH MH(OpMaIHy.

CaMOKOHTPOJIb:



® BIA/ICTh HAaBBIKAMU ITIO3HABATEIbHOM pedIeKCHH Kak OCO3HAaHUS COBEPILAEMbIX ACHCTBUH H
MBICIUTENIFHBIX TIPOLECCOB, WX PE3yJbTAaTOB; BIaAeTh CHOCO0AMH CaMOIPOBEPKH, CaMOKOHTPOJIS
Ipoliecca U pe3ylbTara pellleHHs MaTeMaTHYeCKOH 3a1a4y;

® MpeBUAETH TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTB IIPU PELLICHUH 33Ja4i, BHOCUTh KOPPEKTHUBEI
B JEATENbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, MJAHHBIX, HAMJCHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

® OIICHHMBATh COOTBETCTBHE PE3yJIbTAaTa LIEJIU U YCIOBHUIM, OOBACHITH IPUYNHBI JOCTIKEHUS MU
HEIOCTI)KEHUS Pe3yJIbTaTOB AEATEIbHOCTH, HAXOAUTh OIINOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJIbTATDBI
[IpenmeTrHbIe pe3ynbTaThl OCBOEHHUS pabodeld MpoTrpaMMbl 10 MaTEMAaTHKE IMPEICTaBICHBI I10
rojilaM o0y4YeHHsI B paMKaX OTJCIIbHBIX KyPCOB B COOTBETCTBYIOIIUX pa3zeiiaX HACTOSIICH MPOrpaMMBIL.

PABOYAS IPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

HEJIX U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHAIN3a» SBISIETCS OJHUM U3 HanboJiee 3HAYUMBIX B
MporpaMMe CTapIleH MIKOJBI, TOCKOIBKY, C OHOW CTOPOHBI, OH 00€CIIEYHBACT HHCTPYMEHTAIbHYIO 0a3y
JUIS. M3y4YEeHUs] BCEX €CTECTBEHHOHAYYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (pOpMHpPYET JIOTHYECKOe U
abCTpakTHOE MBIIUICHHE Y4YalluXcsd Ha YpOBHE, HEOOXOAMMOM JUIi OCBOCHHUS HMH(OPMATHKH,
00IIeCTBO3HAHNS, HCTOPUH, CIOBECHOCTH M JPYTHX IUCHMIUIMH. B pamkax IaHHOTO Kypca ydarruecs
OBJIaJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAayKH, KOTOpas (OpMYIHPYET CBOU JOCTHKEHUS B
MaTeMaTH4YecKoi hopme.

Kypc anreOpbl 1 Hauan MaTeMaTHIECKOT0 aHAJIN3a 3aKJIA/IbIBACT OCHOBY IS YCIEIIIHOTO OBJIaICHUS
3aKOHaMU (HU3UKH, XUMHUH, OWOJIOTMH, TOHWMAHHMS OCHOBHBIX TEHJICHIMH pa3BUTHS DKOHOMHUKH U
OOIECTBEHHON JKW3HH, TO3BOJSET OPUCHTHUPOBATHCS B COBPEMEHHBIX IM(POBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX IS JAIbHEHIIEro 0Opa3oBaHus U B MOBCETHEBHOW KHU3HU. B
TOXKE BpeMs OBJaJieHHe aOCTpakTHBIMH U JIOTHYECKH CTPOTMMH KOHCTPYKLHMSIMH —aireOpbl U
MaTeMaTHYEeCKOro aHajJIM3a Pa3BUBAET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTD,
JIOKa3bIBaTh YTBEPKACHUS C ITOMOIIBI0 HHIYKIIMU M PacCyKAaTh IeAYKTHBHO, HCIIONIB30BaTh 0000IIeHHe
Y KOHKPETH3aIHI0, a0CTparnpoBaHue M aHAIOTHIO, (POPMHUPYET KPEaTHBHOE U KPUTHIECKOE MBIIILICHHE.

B xone m3ydenus xypca «Anrebpa M Hayaja MaTeMaTHYECKOTO aHAIN3a» Y4YalllMecs IMOIY4aroT
HOBBIH OMBIT PEUICHUs MPUKIIAIHBIX 33/1a4, CAMOCTOSATENFHOTO MOCTPOCHUSI MaTeMaTHYECKHX MOJIeNeit
peanbHbBIX CUTYaLHH, MHTEPIIPETALIMH MTOJTyYSHHBIX PELICHUH, 3HAKOMSITCS C TPUMEPaMy MaTEMaTHYECKUX
3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE U HCKYCCTBE, C BBIIAIOIIMMHUCS MATEMATUIECKUMHU OTKPBITHSIMUA B UX
aBTOPaMH.

Kypc o0nanaer 3HaYuTEIHBIM BOCIIMTATENBHBIM [TOTEHIIMATIOM, KOTOPBIN peann3yercst Kak uepes
y4eOHBI MaTepHal, crocoOCTByoNMl (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M Uepes
cneunpuKy ydeOHOW MAeATENBbHOCTH, TPeOYIOMEH MPOAOILKUTENILHOW KOHLEHTPAWU BHUMAaHMS,
CaMOCTOSITETIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJTYYCHHBIN pe3ybTar.

B ocHoBe Meronuku oOy4yeHHsi anreOpe UM HadalaM MaTeMaTHYecKOTO aHauu3a JICXKHT
JeSITeIbHOCTHBINA IPUHLIUT 00yYeHHS.

B cTpykType Kypca «Anre0Opa v Haualla MaTeMaTHIECKOTO aHAIM3a) MOYXHO BBIICIHTE CIICTYIOIIHE
coJepKaTelIbHO-METOIMUeCKue JIMHUK: «Huca u BeruucieHus», « DyHKIUK U rpaQuKm», «YpaBHEHUS U
HepaBeHcTBa», «Hauama wmaremarnyeckoro ananuza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE
COZEPKATEIILHO-METOINYECKHE JIMHUH H3Y4aloTCsl Ha MPOTSHKEHUHN JBYX JIET 00y4YEeHHUS B CTapIeii IKoe,
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€CTECTBEHHO JOIOJIHASA APYT APYyra U MOCTENEHHO HACHILIasCh HOBBIMU TeMaMH U pazfenamu. MoxHo ¢
YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIA KypC SBISIETCS MHTETPATUBHBIM, IMOCKOJNBKY OOBEAWHSIET B cebe
COJCp)KAHME HECKONbKMX MAaTeMaTH4YeCKMX JMCLUMIUIMH, TakKUX Kak anrebpa, TPUTOHOMETpUS,
MaTeMaTH4YeCKUIl aHaIu3, TEOpUsl MHOKECTB, MaTeMaTH4ecKkas Joruka u ap. Ilo Mepe toro xak yuamuecs
OBJIA/IEBAIOT BCE OoJee IUPOKUM MaTEeMaTHUECKUM alllapaToM, Y HUX IOCJIEA0BATEIbHO (POPMUpPYETCS U
COBEPUICHCTBYETCS YMEHUE CTPOUTH MATEMaTHUECKYIO0 MOJIEb PEAIbHONW CUTyalllH, IPUMEHATh 3HAHHUA,
MOJyYEHHBIE TIPH U3YYEHUH Kypca, U PELICHUS] CAMOCTOATEIEHO C(HOPMYINPOBAHHOW MaTeMaTHYECKOH
3a/1a4, a 3aTeM HHTEPIIPETHPOBATE CBOM OTBET.

CopnepxarenbHO-MeTOANYECKas JIMHUS «Yncna ¥ BeIYHCICHUS» 3aBepuiaeT (GopMupoBaHue
HaBBIKOB HCIIOJIb30BAaHUs IE€HCTBUTENBHBIX YHCEN, KOTOPOE OBUIO HAYaTO B OCHOBHOI 1IKoje. B crapmeit
mKoje oco0oe BHUMaHHE ygaensercd (OPMHUPOBAHMIO HAaBBIKOB PAlMOHAIBHBIX BBIYMCIICHUH,
BKJIIOYAIONIMX B Ce0sl HMCIIONb30BaHUE PA3IMYHBIX (OPM 3alHMCH YUCIA, YMEHUE JAelaTh HPUKUJKY,
BBIIOJIHATh ~ NPUONMKEHHBIE  BBIYUCICHMS, OLIEHMBATh YHCJIOBBIE BBIP@XEHUs, paldoTaTh C
MaTeMaTHYeCKUMH KOHCTaHTaMH. 3HAKOMBIE YJallliMCsl MHOKECTBa HaTyPaJIbHBIX, LIEJBIX, pAI[HOHATbHBIX
U IEHCTBUTEIBHBIX YHCEN JOMOTHAIOTCS MHOKECTBOM KOMIUIEKCHBIX Yucel. B Kaxk/10M 13 3TUX MHOKECTB
paccMaTpUBAIOTCS CBOWMCTBEHHBIE €My crenuduyeckue 3aJadyd M ONepaluy: [eJICHHE Haledo,
OTEpPUPOBAaHME OCTaTKaMH Ha MHOXKECTBE IEJbIX 4YHced,; ocoOble CBOMCTBA pPAlMOHANIBHBIX U
UPPaLMOHANBHBIX YUCET; apu(PMETHUECKHIE OTIEPALIUH, a TAKXKE U3BJICUCHHE KOPHS HATYpaJIbHOH CTEIEHU
Ha MHO’KECTBE KOMIUIEKCHBIX uncell. biarogaps mociaenoBaTeIbHOMY PacIIMPEHHUIO KPyTa UCTIONb3yEeMbIX
YHCeN U 3HAKOMCTBY C BO3MOKHOCTSIMH MX NPUMEHEHHs JJIsl PeIeHHs] pa3iInyHbIX 3a1a4 GopMupyercs
MIPEJICTABJIICHUE O €IMHCTBE MAaTEMATHKH KaK HayKH U €€ pOJIM B IOCTPOCHUH MOJENIEH PEATbHOTO MHPa;
IIMPOKO UCIIOJIB3YIOTCS 00001IeHHE U KOHKPETU3ALIHS.

Jluaus «YpaBHEHUSI M HEPaBEHCTBA» PEAIN3YETCs] HA NMPOTSHKEHUHM BCero oOy4yeHHs B crapliel
IIKOJIE, TOCKOIBKY B KaKI0M pazzene IIporpaMmsl IpexyCMOTPEHO pelIEHHE COOTBETCTBYIONINX 3a1ad. B
pe3ynbTaTe yJalluecs OBJIaI€BalOT pa3IUUYHbIMU METOIaMHU PELIeHHs palliOHATIBHBIX, HPPALlMOHATIBHBIX,
MOKA3aTeNbHBIX, JIOTAapUPMUIECKUX U TPUTOHOMETPUUYECKUX yYPaBHEHHUM, HEPABEHCTB M CHCTEM, a TaKXKe
3a1a4, coAep)Kaumx mapamerpsl. [lomydeHHble yMEHHs IIMPOKO HCIIONB3YIOTCS TMPH HCCIEIOBAHUU
(GYHKUMI € MOMOIIBIO MPOW3BOMHON, NpPU PEIIEHWM MNPHUKIAAHBIX 3aJad M 3aJa4 Ha HaXOXKICHUE
HauOOJNBIINX W HaUMEHbIIMX 3HaueHWH (yHKumu. laHHas coxepkaTenbHas JIMHHUS BKIIOYAET B ceOs
Takxke (opMHUpOBaHHWE YMEHHM BBIMOJNHATH pacu€Thl 1Mo (opMyiaM, MpeoOpa3oBaHUs pallMOHATbHBIX,
UPPALMOHANBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUH, a TAKXKE BBIPAXKEHHH, CONEPIKAINX CTENEHU U
norapudmel. brarogaps W3ydeHHI0 alreOpanvecKkoro Marepualia MPOUCXOTUT JajbHEHIee pa3BUTHE
AITOPAUTMHUYECKOTO ¥ aOCTPAaKTHOTO MBIIUICHUS Yydalluxcs, (OpMUpPYIOTCS HAaBBIKH JeTyKTHBHBIX
paccyxaeHuil, paboTbl C CHMBOJIEHBIMHU (hOpMaMu, NPEACTaBICHHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B
BUJIE PABEHCTB W HepaBeHCTB. AunreOpa mpemaraetT S(QGEKTHBHbIE WHCTPYMEHTBHI MJISl pEIICHUs
MIPAKTUYECKUX U €CTECTBEHHOHAYYHBIX 3a]1a4, HAIrJISAHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak S3bIKa
HayKH.

ConepxarenbHO-MeTOAMYeCKas THHUS «DyHKIUU U TpauKM» TECHO IMEeperuieTaeTcsi ¢ APYTrHMHU
JUHUSMHM Kypca, MOCKOJIBKY B KaKOM-TO CMBICHE 3aJaT MOCIEN0BAaTENbHOCTh M3YyUEHHUs MaTepuala.
W3ydenne cTeneHHo, TOKa3aTeIbHON, TIOTapru(pMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIMHA, X CBOWCTB
U rpaduKOB, UCIOIb30BAHNE (QYHKIMHA AJIs PELICHUs 3a7a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U PeabHOM
JKU3HU TECHO CBSI3aHO KaK C MaTeéMaTH4YEeCKUM aHAJIN30M, TaK U C PEIICHHEM YpPaBHEHHUH U HEPaBEHCTB.
[Ipu 3TOM GOJIBIIIOE BHUMAHUE yIENsIeTCs] POPMHUPOBAHHIO YMEHHS BBIPAXKATh (HOPMyIaMU 3aBUCUMOCTH
MEXIY pa3IMYHBIMH BEJIMUMHAMM, HCCIIEA0BATh MOJTy4YeHHbIE (QYHKIIMU, CTPOUTH UX Ipaduku. MaTtepuan
9TOW CONEp)KaTeNIbHOM JMHWM HAIelieH Ha pa3BUTHE YMEHHIl W HaBBIKOB, MO3BOJSIONINX BBIPAXXaTh
3aBHCUMOCTH MEX/Y BEJIMUMHAMHM B PAa3IMUHON (opMe: aHAIUTUIECKOH, Tpaduyeckoii u cioBecHoi. Ero
W3yYCHHE CIIOCOOCTBYET Pa3sBUTUIO AITOPUTMHYECKOTO MBIIUICHHUSA, CIIOCOOHOCTH K OOOOIIECHHIO H
KOHKPETH3AIMH, UCTIOIH30BAHNIO aHAIOTHH.



CopepxarenbHast TuHUS «Hagana MaTeMaTHueCKOro aHanu3a» M03BOJISET CYIECTBEHHO PaCIINPUTh
KpYT KaKk MaTEMAaTUYECKUX, TaK U MPUKIATHBIX 33]1a4, JOCTYTIHBIX IIKOJBHUKAM, TaK KaK y HUX MOSIBIIAETCS
BO3MOXKHOCTh CTPOHUTH TpapUKH CIOXKHBIX (DYHKIHI, OmpenensTh WX HAuOONbIOINE W HaWMEHBINIHE
3HAYEHUS, BBIYUCIATH TUIOMAAN QUTYp M OOBEMBI TeJl, HAXOAUTh CKOPOCTH M YCKOPEHHS MpPOILIECCOB.
JanHast comeprkaTenbHas IMHUS OTKPHIBAET HOBBIE BO3MOXXHOCTH IOCTPOCHHS MAaTEMATHIECKUX MOIEIer
pEabHBIX CUTYyAaIUi, TIO3BOJIAET HAXOIUTh HAWTYYIIIEe PeIeHHe B IPUKIIAIHBIX, B TOM YHCIIE COITHATEHO-
9KOHOMHMYECKHX, 33/1a4ax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYeCKOT0 aHaju3a CIIOCOOCTBYET Pa3BUTHUIO
abcTpakTHOTO, (HOPMATBHO-IOTHYECKOTO W KPEAaTHMBHOTO MBINUICHUS, (OPMUPOBAHUIO yMEHHH
pacrno3HaBaTh MPOSABICHUS 3aKOHOB MAaTeMaTHKU B HAayKe, TEXHMKE M MCKYCCTBE. YUalluecs Y3HAIOT O
BBIJTAIONUXCA PE3yIIbTaTax, MOMyUYeHHBIX B XO/€ PA3BUTHSI MATEMaTHKH KaK HAyKH, U 00 MX aBTOpax.

CopeprxaTenbHO-METOAMYECKas THHHS « MHOKECTBA 1 JIOTHKA» BKITIOYAET B CEOSI 3IEMEHTHI TEOPUHU
MHO’KECTB M MaTeMaTU4YECKON JIOTUKU. TeopeTHKO-MHOKECTBEHHbIE MPEACTABICHNS TPOHU3BIBAIOT BECH
Kypc IIKOJBHON MaTeMaTHKA W TPEAaraloT HanOosee YHWUBEPCaJbHBIN SI3BIK, OOBEAMHSAIONINN BCe
paszzensl MaTeMaTHKU U €€ MPUJIOKEHUM, OHU CBSA3BIBAIOT pa3Hble MaTeMaTW4YecKUe AUCHUUIUIMHBI U UX
MIpUJIOKEHUS B enuHoe 1enoe. [1o3ToMy BakHO AaTh BO3MOXKHOCTH HIKOJBHUKY MOHUMAaTh TEOPETHKO-
MHO>KECTBEHHBIH SI3BIK COBPEMEHHOW MaTeMAaTHKH U WCIOIB30BaTh €T0 IS BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BakKHBIM IPU3HAKOM MATEMATHKU KaK HAyKW CJIEAyeT NPU3HATH CBOMCTBEHHYIO € CTPOroCTh
000CHOBaHWH W CIIEJJOBaHWE OIPENEIEHHBIM IIPaBHJIaM TIOCTPOCHHS IOKa3aTelIbCTB. 3HAKOMCTBO C
JJIeMEHTaMH MaTeMaTHYECKOH JIOTHMKH CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBINUICHUS ydalluxcs,
MO3BOJIIET MM CTPOUTH CBOHM pPacCyKACHWS Ha OCHOBE JIOTHUECKUX MpPaBWiI, (OPMHUPYET HABBIKH
KPUTHYECKOTO MBIIIJICHHS.

B kypce «AnreOpa 1 Hayana MaTeMaTHIeCKOTO aHaJIM3a» MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO
MOJICJIMPOBAHMS, KOTOPHIE MPHU3BaHbI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABHIKOB MOCTPOCHUS MOeneit
pEANbHBIX CUTYyAIWid, HCCIEIOBAHMS STHUX MOJENeH ¢ TIOMOINBIO anmapara ajareOpbl 1 MaTeMaTHIeCKOTO
aHaJIM3a, UHTEePIIpeTallui MOJIYYeHHbIX pe3ybTaToB. Takue 3aJaHus BIJIETEHbI B KKl U3 pazaesioB
[IporpaMmsI, MOCKOIBKY BECh MaTepUal Kypca MIUPOKO UCTIONB3YETCs IS PElIeHUs TPUKIIATHBIX 3a1a4.
IIpu pemieHnn peanbHBIX MPAKTHUECKHUX 3a/ad YYallluecs pa3BHBAIOT HaOIOJIaTENbHOCTh, YMEHHE
HAXOJWTh 3aKOHOMEPHOCTH, a0CTPAarupoBaThCs, UCIIOIH30BATh AHAJIOTHIO, 0000IIaTh 1 KOHKPETU3NPOBAThH
npooiieMy. JlesTenpbHOCTh M0 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 33a4 OPraHU3yeTcs B
npoliecce U3ydeHHsl BceX TeM Kypca «Anredpa 1 Havalla MaTeMaTHIeCKOTO aHaIH3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Cornacno yueOHoMy utany MBOY COLI Nel2 r [len3s

Ha M3y4eHue yriyOJE€HHOro Kypca anreopsl M Hadaja MareMarudeckoro aHanusa B 10—11 kmaccax
oTBOUTCS 4 y4eOHBIX Yyaca B HEAEIIO B TE€UEHUE KAXKIO0T0 rofia 00y4eHus], BCETo 3a ABa roja 00yueHus —
He MeHee 272 y4eOHBIX Jaca.

IIJIAHUPYEMBIE TIPEIMETHBIE PE3YJbTATHI OCBOEHHUS PABOYEN ITPOI'PAMMBI
KYPCA
(IO TOJAM OBYUYEHUA)

OcBoenune yueOHOro Kypca «Anredpa u Hadana MaTeMaTHYeCKOT0 aHAJTN3a) Ha yPOBHE CPEIHEr0
o0miero o6pa3oBaHus AODKHO OOECTIeYMBaTh JOCTIDKEHHE CIEAYIOUINX MPEIMETHBIX 00pa30BaTeNbHBIX
PE3yJIbTaTOB!

10 xaacc
Yuciia ¥ BLIYUCTIEHUS



CB0O0OTHO OTIEPUPOBATH MOHATHIMHU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHASI IEPHOANYECKas APoOb,
MIPOICHTHI; MPPANMOHATBLHOE YHCIIO; MHOXKECTBA PAIlMOHAIBHBIX U JICHCTBUTEIBHBIX YHCEIN,
MOJTYJIb JCHCTBUTEIBHOTO YUCIIA.

[IpuMeHSTh TpOOH 1 IPOIIEHTHI JUTA PEIICHNS MPUKIIAIHBIX 33a/1a4 U3 Pa3IMYHBIX OTpaciieil 3SHaHuH
Y peajbHON KU3HHU.

[TpumMeHsATs TPUOINKEHHBIC BRIYUCIICHISI, TTPABIJIA OKPYTJICHUS, IPUKUIKY U OIICHKY pe3yJbTaTa
BBIYUCIICHUM.

CB000OHO OTIEpHPOBATH OHSATHEM: CTEIIEHB C IEJIBIM TIOKa3aTeNIeM; UCIIONb30BaTh OIXOISIIYT0
¢dopMy 3amucu NEHCTBUTEIBHBIX YHCEN JUIA PEIICHUS NMPAaKTHYECKUX 3a/1ad M MPEACTABICHHS
JTAHHBIX.

CB0O0OOHO OTIEPUPOBATH MOHITHEM: apU(YPMETHIECKHI KOPEHb HATYPaIbHON CTETICHH.

CB00OHO OTIEPUPOBATH MOHITHEM: CTETIEHD C PAITMOHATBHBIM ITOKA3aTEIEM.

CB00OHO OTIEPHPOBATH MOHATUSIMU: TOTapu(PM UrCIIa; TECATHIHBIC N HaTypaIbHBIE JTOTapUPMBL.
CBO60}1HO OIICPUPOBATH MMOHATUAMU: CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC YU CJIOBOT'O apryMcHTa.
OnepupoBaTh NOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI'CHC YMCIOBOTO apryMEHTa.

YpaBHeHHs 1 HepaBeHCTBA

CB0OOIHO ONEepHpOBaTh MOHSATHAMHU: TOXJIECTBO, YpPaBHEHHE, HEPAaBCHCTBO, PaBHOCHIIbHEIC
ypaBHEHUS U YPaBHEHUS-CIIEACTBUS, paBHOCUIIbHBIE HEPABEHCTRA.

[TpuMeHATh pa3iIu4Hble METOB! PELICHUS PALMOHAIBHBIX M IPOOHO-PAllMOHATIBHBIX ypaBHEHUIl;
IPUMEHSTh METOJl HHTEPBAJIOB Ul PELICHUS HEPABEHCTB.

CB00OOIHO ONEpUPOBaTh MOHSATHAMHU: MHOTOUIEH OT OJHON MEepPEeMEHHOI; MHOTOUJICH C LIENbIMU
ko3 duiMeHTaMu, KOPHM MHOTOWIEHA; MPHUMEHSTH JeJIeHHe MHOTrOYJeHa Ha MHOTOWIEH C
ocraTkoM, Teopemy besy u Teopemy Buera aiist peenus 3agay.

CB000OHO omepHpoBaTh MOHATHSAMH: CHCTEMa JIMHEWHBIX ypaBHEHUI, MaTpulla, ONPEAeTUTENh
MaTpHULBl 2 X 2 U €r0 TEOMETPUUECKHIA CMBICIT; HCIIOJIb30BaTh CBOMCTBA ONPEAETUTENS 2 X 2 1Jis
BBIYMCIICHHUSI €r0 3HAYeHHs, NPUMEHSATh OINpPENeJIUTENN UIsl PEIICHUS CUCTEMBbl JIMHEHHBIX
YpaBHEHHUH; MOJEINPOBATh PEAIbHbIE CUTYAIlMH C TIOMOIIBIO CHUCTEMbI JTMHEMHBIX ypaBHEHHIA,
MCCIIeIOBAaTh OCTPOECHHBIE MOJEIH C TOMOLIBIO MAaTPHUIl U ONpelesInTeNel, HHTEPIPETUPOBAaTh
IIOJIyYEHHBIN PE3yJIbTaT.

Hcnonbs30BaTh CBONCTBA NEHCTBHIA C KOPHSAMU JIJIS IPE0Opa30BaHuUs BRIPAKECHUH.

BrimonHATe npeoOpa3oBaHUs YHCIOBBIX BBIPAKEHUH, COAEP)KAIIMX CTENEHH C PalMOHAIbHBIM
MIOKa3aTeleM.

Hcnonb3oBaTh cBOWCTBA JorapudMoB JUIsl IpeoOpa3oBaHus TOTApUPMHYECKHX BBHIPAKECHUH.
CB00OOJIHO OIEpUPOBATh TOHITUSMH: WPPAIMOHANBHBIC, MMOKA3aTelbHbIE H JIOTApU(PMUUYECKHE
YpaBHEHHUS; HAXOAWUTh MX PEIICHHS C TOMOIIBI0 PaBHOCHIIBHBIX MEPEXOI0B WU OCYIIECTBIISS
MIPOBEPKY KOPHEN.

[IpumensTH OCHOBHBIE TPUTOHOMETPUIECKHE (hopmybl JUTS mpeoOpazoBaHMs
TPUTOHOMETPUIECKHIX BBIPAKEHUH.

CB00OOIHO OTIEPUPOBATH MOHATHEM: TPUTOHOMETPHUECKOE YPAaBHEHHE; TPUMEHSITH HEOOXOMMBIE
(GbopMyIbI IS pelIeHsI OCHOBHBIX THIIOB TPUTOHOMETPHUUECKUX YPaBHEHHH.

MopenupoBaTh pealbHbIE CUTyallud Ha SI3bIKE anreOphl, COCTABIATh BBIPAKEHUS, yYpaBHEHUS,
HEPaBEHCTBA MO YCIIOBUIO 3aJ[add, HCCIENO0BaTh IOCTPOEHHBIE MOJENH C HCIIOIH30BAHUEM
amnmapara ajareopsl.

CB0OOIHO oOTEepHpOBaTh MOHATHSAMH: HpPPAMOHAIBHBIE, TMOKA3aTENbHBIE U JIOTapH(PMHIYECKUe
HEPaBEHCTBA; HAXOIUTh MX PEHICHHUS C TIOMOIIBI0 PABHOCHIIBHBIX IEPEX0I0B.

Ocy1iecTBIATs OTOOP KOPHEH MPH PELICHUH TPUTOHOMETPUIECKOTO YPaBHEHHUSL.
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CBoOOIHO  omepupoBaTh MOHSTHEM TPUTOHOMETPUYECKOE  HEPaBEHCTBO;  IMPHUMEHSTH
HeoOXxoauMble (YOPMYITBI TS PELICHUS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB.
CB0OOIHO oOMEpHpOBaTh MOHATHAMH: CHUCTEMa M COBOKYIHOCTh YpaBHEHMH M HEPaBEHCTB;
PaBHOCHIIBHBIE CHCTEMBI M CHCTEMBI-CIIE/ICTBHUS; HAXOAUTh PEIICHHS] CUCTEMBI U COBOKYITHOCTEN
paIiOHANBHBIX, HMPPANAOHANBHBIX, I[TOKA3aTENbHBIX M JIOTapU(OMHUYECKUX YpaBHEHHH U
HEPaBEHCTB.

Pemars  panuoHanbHBIE, HppAaNMOHATBHBIE,  IOKa3aTeNbHBIC,  JIOrapupMHUUECKHe U
TPUTOHOMETPUYECKIE ypaBHEHUS  HEPABEHCTBA, COAEPIKAIINE MOAYIIH U TTapaMETPHI.
[TpumensaTs Tpaduueckie METOABI IJsl PEelICHHsS ypaBHEHWH M HEPaBEHCTB, a TaKKe 3a4ady C
napaMeTpamu.

MopenupoBaTh pealbHbIE CUTyallMd Ha SI3BIKE anreOphl, COCTABIATh BHIPAKEHUS, YpaBHEHWS,
HEPaBEHCTBA M WX CHCTEMBI 10 YCJIOBHIO 3ajadd, HWCCIEN0BATh IOCTPOSHHBIE MOJETH C
WCIIOJIb30BaHHUEM ammapaTa anreOpbl, HHTePIPETUPOBATh NOTY4YEeHHBIN pe3ybTar.

DOyHKIUM U TpapuKn

CBO0OTHO OTIEPUPOBATH MOHITUAMU: (PYHKIIUS, CIIOCOOBI 3aaHusl (YHKIIMH; B3aUMHO 0OpaTHbBIC
GbyHKINY, KOMITO3UIUS QPYHKIHN; rpaduK GYHKIUK; BBITOIHSITE dJIeMEHTapHbIC IPeoOpa3oBaHUs
rpadukoB HyHKITHIA.

CB00OOIHO OMEpHPOBATH MOHATHUSMH: O0JIACTH OTPENEICHUS] 1 MHOXKECTBO 3HAUYCHUH (YHKIIWH,
HyJH (PYyHKIWH, TPOMEKYTKH 3HAKOMOCTOSHCTBA.

CBOOOIHO ONEpUpPOBATh MOHATHUAMU: YETHBIC W HEUETHBIC (YHKIMHU, EPHOIUYeCKHe (DyHKIIUH,
HNPOMEKYTKM MOHOTOHHOCTH (PYHKIIMH, MAaKCHMyMBbl U MHUHHMYMBI (YHKIIMH, HanOoOJbIIeEe H
HanMeHbIIee 3HaYeHNEe (PYHKIMK Ha TPOMEXYTKE.

CB000IHO OTIEpUPOBATH MMOHATHIMHU: CTENICHHAs! (PYHKIIUS C HATYPaJIbHBIM U II€JIBIM MIOKa3aTeleM,
rpaduk cTerneHHOH (QyHKINH ¢ HaTypaJIbHBIM H LIEJIBIM NIOKa3aTeseM; TpaduK KOpHS /1-0i CTeIeH:
KaK (QyHKIIMU 0OpaTHOW CTETIEHH C HATYpPabHBIM TIOKa3aTelIeM.

OnepupoBath MOHATUSMHU: JIMHEWHAs!, KBaJlpaTHUHast U APOOHO-IIMHEWHas (DYHKIIWH; BBITOIHSATD
2JIeMEHTapHOE UCCIIEIOBAHNE U TIOCTPOCHUE WX TPaUKOB.

CB00OO0IHO OTIepHUPOBaTh NOHATHUAMU: ITOKa3aTeIbHas U Jlorapupmuueckas QyHKINHU, UX CBOHCTBA
¥ rpa(MK1; UCIOJIB30BaTh UX TPA(UKH JUIs pELIeHHs YPaBHEHUIA.

CB0oOOIHO ~oOmepupoBaTh TMOHSATHAMHU: TPUTOHOMETPUYECKAs OKPYKHOCThb, OIpEJelieHHe
TPUTOHOMETPUYECKUX (PYHKIUH YUCIOBOTO apryMeHTa.

Hcnonp3oBathk rpaduku GYHKIMN U1 HCCIIEI0BAHUS MIPOIIECCOB U 3aBUCUMOCTEH MPH PEeLICHUH
3a7a4 U3 APYTUX Y4eOHBIX NPEIMETOB U PEaNbHOMN KU3HH; BBIPAKATh (OPMYIIaMH 3aBUCHMOCTH
MEX]Y BEIMYNHAMH.

11 xkaacce
‘Inc.na " BBIYUCJICHUSA

CB0O0OTHO OTIEpUPOBAThH MOHATHSIMH: HATYPAIBHOE W LIEJI0€ YHCIIO, MHOXECTBA HATYPAIBHBIX U
LEJIBIX YKCEN; UCMOIb30BaTh Npu3Haku aenuMocT nenbix uucen, HOJ u HOK narypanbHbix
qUCeN ISl PEIISHUs 3a1a4, MPUMEHSTh ainroput™ EBkima.

CBoOOIHO OmMEepHUpOBATh IMOHSATHEM OCTAaTKa MO MOMYJIIO; 3aIUCHIBAaTh HATYypalbHBIC UYHCIA B
Pa3IUYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.

CB00OOIHO OMEpUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIIO U MHOXKECTBO KOMIUIEKCHBIX UHCET,
MPEJICTABIATh KOMILICKCHBIE 4YHCJIAa B aireOpanuecKkoil W TPUIOHOMETPHUYECKOH (opme,
BBITIOHSTH apU(METUICCKHE OTIEpAIlK C HUMH U N300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH.
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DOyHKIUM ¥ rpapuKn

Ctpouts rpadvku KOMITO3UINY (PYHKIIHIA C TIOMOIIBIO 3JIEMEHTAPHOTO UCCIICOBAHUS U CBOICTB
KOMIIO3UIIMHU ABYX (PYHKIIHH.

Crpouth reomMeTpuieckre o0passl ypaBHEHUH U HEPABEHCTB HA KOOPIWHATHOW TIOCKOCTH.
CB00OHO OTIEPUPOBATH MOHATHAMU: TPA(UKHA TPUTOHOMETPHUIECKUX (PYHKIIHH.

[TpuMeHATh GYHKITUH IS MOJISITUPOBAHUS U UCCIICIOBAHUS PEATbHBIX TPOIICCCOB.

Hauana MaTeMaTH4eCKOIr0 aHAIU3a

CBoOoOmHO oOIepHUpOBaTh TOHATHAMH: apuMeTHUeckas W TeoMeTpHYecKas IPOTPecCHs,
0eckoHEeuHO YOBIBaIOIIAsi TeOMETpUYeCcKasi MPOrPecCHsl; JIMHEHHBIN U AKCIIOHEHIIMABHBIN POCT,
(dopMyIa CIOKHBIX TPOLIEHTOB; HMETh IIPECTABICHHE O KOHCTAHTE €.

Hcnonp30BaTh MIPOrpeccuy IJis peIIeHNs peaIbHbIX 3a/1a4 IPUKIaJHOIO XapaKTepa.

CBobonHO OIIEepHUPOBAThH HOHATHAMU: [I0CTIEI0BATEILHOCTD, CII0CO0BI 3aJaHus
MOCJIeJ0BATeIFHOCTEH, MOHOTOHHBIC M OTPaHHMUYCHHBIC TIOCIIEI0BATEIbHOCTH; IOHUMATh OCHOBEI
3apOXKJICHHUSI MATEMaTHIECKOTO aHATN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.

CB000THO OTIEpPUPOBATH MMOHITUSMU: HETIPEPHIBHBIE (DYHKITUH; TOYKH pa3pbiBa rpaduka GpyHKINH;
aCUMNTOTHI Tpaduka (yHKIHH.

CB00OOIHO OmepUpoBaTh MOHATHEM: (PYHKIMS, HETPEphIBHAS HA OTPE3Ke; NMPUMEHSTh CBOWCTBA
HETPEPHIBHBIX (PYHKIMN AT peIIeHHsT 3a/1a4.

CB00OOIHO ONEepUpOBaTh MOHATHUAMU: IEpBasi U BTOpas MPOU3BOAHBIC (YHKLUH, KacaTeJIbHas K
rpaduKy GyHKITHH.

BbIuucnsaTs Ipou3BOAHBIE CYMMBI, TIPOU3BEICHHUS, YACTHOTO U KOMITO3UIIMU JBYX (YHKIIHWIA; 3HATH
MPOU3BOIHEIE AIEMEHTAPHBIX (PYHKITHA.

Hcnonp3oBaTh reoMeTpHUECKUi B (PU3MUECKUI CMBICI IPOM3BOIHOM TSI peIIeHUs 3a/1a4.
Hcnonb30BaTh NPOU3BOAHYIO JUISL MCCIIEIOBAHUS QYHKIMKA HA MOHOTOHHOCTB M SKCTPEMYMBI.
HaxonuTh Hanbonbiee 1 HaMMEHbIIEe 3HaYCHUs! (PyHKIMN HENPEPHIBHOM Ha OTpPE3Ke.
Hcronp30BaTh MPOU3BOJHYIO IS HAXOXKACHUS HAWIYYIIETO PEHICHUS B MPUKIAJHBIX, B TOM
YHcIie CONMAILHO-OKOHOMUYECKUX, 3a/1a4ax, JJIs ONpe/IeeHus] CKOPOCTH M yCKOPEHHUsI Ipoliecca,
3amanHoro (hOpMYIIOH MK rpadukom.

CB0OOIHO oOIlepUpoBaTh MOHATHUSAMH: IEPBOOOpa3Hasi, ONpPEACNEHHBIM HHTErpaj; HaXOIUTb
nepBoOOpa3Hble  JJIEMEHTapHBIX  (YHKIMHA W BBIUMCIATH HWHTErpan 1o  Qopmyne
Herorona—Jleiiouuta.

Haxonuts miiomaan miockux Guryp 1 00bEMBI TEN ¢ IOMOIIBIO HHTErpaa.

HNmerp mnpeacTaBieHME O MaTEeMaTHYECKOM MOAEIMPOBAHMM HA MPHMEPE COCTaBIICHUS
T PepeHINATBEHBIX ypaBHEHUH.

Pemmate mnpuknagHple 3ajgadd, B TOM YHCIE COIHAIBLHO-DKOHOMHYECKOTO W (PH3HUYECKOTO
XapakTepa, CpeACTBaMH MaTeMaTHYECKOTO aHAIN3a.

MHoKecTBa 1 JIOTHKA

CBO6021H0 OIIEPUPOBATH NOHATHUAMMN: MHOXKECTBO, OIICPALIUN HA MHOKECTBaMU.

Hcnonws3oBaTh TGOpCTHKO-MHO)KCCTBCHHBIﬁ afrmapar Ijd OonruCaHusd pealibHbIX IIPOIECCOB U
ﬂBHeHI/Iﬁ, IIpU pCIICHUHU 3a1a4 U3 JPpYyTux y‘le6HBIX npeaMETOB.

CBO60Z[H0 OIICPUPOBATH IMOHATUAMU: OIPEACICHUEC, TCOPEMA, YPABHCHUC-CIICACTBUC, CBOICTBO
MaTEMaTHYCCKOT O O6’beKTa, J10Ka3aTCJIbCTBO, PABHOCUJIBHBIC YPAaBHCHUA U HCPABCHCTBA.
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COILEPKAHUE YYEBHOI'O KYPCA
Yucaa v BoIYUCIEHHUS

Pammonansubie uncnma. OOBIKHOBEHHBIE W ECATHYIHBIC OpOOM, TIPOIEHTHI, OCCKOHEYHBIE
nepuoanyeckue apodu. [IpumeHeHme npoOei W TPOIEHTOB YISl PEIICHUS MPHUKIATHBIX 33734 U3
Pa3IMYHBIX OTpaciie 3HaHUM U pealbHOU KU3HHU.

HeiicTBurenpHble yncia. PanmoHanpHbIe U HppalnoOHaIbHBIE Yncia. Apu(METHIeCKHE OTIEPAIIHH C
JICHCTBUTEIBHBIMU YWCIaMUA. MOAyNb JEHCTBUTEIBHOTO 4YHCIa M €ro cBoicTBa. [IpuOmmxéHHbIC
BBIUMCIICHHUS, TIPaBUjIa OKPYTIICHUS, IPUKUIKA U OIIEHKA Pe3yIbTaTa BEIYHUCICHAN.

Crenenb ¢ 1enbiM mokasatesieM. bunom HertotoHa. Mcnonbp3oBanue moaxosiiel GOpMbI 3aITUCH
JIEHCTBUTEIHHBIX YMCEN JIJISl PEIICHUS IPaKTHIECKUX 3a7ad U MPEICTABICHNS JaHHbIX.

ApudmeTrnaecKkuii KOpeHb HaTypaIbHOMN CTENIEHN U €r0 CBOMCTBA.

CremneHb ¢ palMoOHAIBLHBIM IMOKa3aTeIeM U €€ CBOMCTBA; CTENCHB C ICUCTBUTEIBLHBIM MTOKA3aTEIEM.

Jlorapudwm grcna. CoticTBa nmorapudma. JlecaTHIHbIE U HATYPaJIbHBIE JIOTAPHU(MEI.

Cunyc, KOCUHYC, TAHT€HC, KOTAHTCHC YUCIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC U apKTAaHTCHC
YHCJIOBOTO apryMEHTAa.

YpaBHeHHs U HEpaBeHCTBA

ToxzecTBa U TOXKAECTBEHHBIE NPeoOpa3oBaHus. YpaBHEHHUE, KOPEHb YpaBHEHHSA. PaBHOCHIIBHBIE
ypaBHEHUS U ypaBHEHHUs-ciencTBUs. HepaBeHCTBO, pelieHue HEpaBeHCTBa.

OCHOBHBIE METOIBI PEIICHUS LENbIX U JAPOOHO-pAllMOHANBHBIX YPaBHEHHH W HEPaBEHCTB.
MHorouneHnsl 0T OAHON NepeMeHHOU. JleleHne MHOroujaeHa Ha MHOrowleH ¢ octatkoM. Teopema besy.
MHorousens ¢ nensivMu ko3 dunprentamu. Teopema Buera.

IIpeoOpa3oBaHMs YHCIOBBIX BRIPAKECHUH, CONEPKALIUX CTEICHU U KOPHHU.

HppanuoHanbHble ypaBHeHNs1. OCHOBHBIE METOBI PEIIEHNS HPPAMOHATIBHBIX YPABHEHUI.

IloxazaTenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI PEIICHUS IOKA3aTeIbHBIX YPaBHEHUH.

IIpeoOpa3oBanue BEIpaXEHUH, COAEPIKALINX JIOTapU(PMBL.

Jlorapudmudeckue ypaBHeHHs1. OCHOBHBIE METO/IbI PELICHHUS IOTApUPMHUECKHX YPABHEHUH.

OcHoBHBIE TpuroHoMeTpuueckue Gopmyisl. [IpeoOpasoBanre TPUrOHOMETPUUYECKUX BBIPAKEHHH.
Pemennie TpUrOHOMETPUYECKUX YPABHEHHH.

Pemenne cucreM TMHEHHBIX ypaBHEHUM. MaTpuIia CUCTEMbI JTMHEWHBIX YpaBHEHUH. Onpenenureib
MaTpulbl 2X2, €ro reoOMEeTpUYECKHH CMBICI W CBOWCTBA; BBIYHCIEHHME €r0 3HAYEHUs, NMPUMEHEHHUE
OIPEJEIUTENIS Ui PEIICHUSI CUCTEMBI JIMHEWHBIX YpaBHEHHUN. PenieHue NpuKkiajaHbIX 3a/1ad ¢ IOMOILIBIO
CHUCTEMBbl JIMHEMHBIX YypaBHeHMH. HccienoBaHne NOCTPOCHHOW MOJIENId € TOMOIIBIO MaTpull H
onpeneauTeNneH.

ITocTpoeHne MaTeMaTHYECKUX MOJENIEH PEANIbHOM CUTYyalMU ¢ [IOMOIIbIO YPABHEHUI U HEPABEHCTB.
IIpuMeHeHne ypaBHEHWI W HEPABEHCTB K PEIICHUI0 MATEMAaTHYECKHX 3a1ad M 3a7ad U3 pa3IMuHBIX
oOracteil HAYKH U peaNbHOM KU3HU.

DOyHKIUM U TPaPuKn

Oyukius, crocoObl 3amanus QyHkmMU. B3aumuo oOpaTtHbie GyHKIMH. KoMmosumms (yHKIHIA.
I'padux Gysxum. DemeHTapHble Tpeodpa3zoBaHus rpaduKoB (yHKINH.

Obnacte ompeneneHuss ¥ MHOXecTBO 3HaueHMd ¢yHkumu. Hymm ¢ysxoun. I[IpomexyTtkn
3HaKonocTosiHcTBa. YérHple W HeuértHble QyHKimu. [lepuommdveckne ¢ynkuuu. [IpomexyTkn
MOHOTOHHOCTH (pyHKIMH. MaKkCUMyMbl 1 MUHUMYMBI GyHKUuH. Hanbonpliee 1 HauMeHbllee 3HAYEHUS
(GYHKIIMHU Ha IPOMEXKYTKE.

Jluneiinas, KBagpaTHuHass M APOOHO-TMHEHHass (QYHKUMH. OJIEMEHTapHOE HCCIIEAOBaHUE U
MOCTPOCHUE UX IPaPHKOB.

CrenenHas (yHKIUS ¢ HaTypaJbHBIM U LEJBIM MoKkasateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
rpauK KOpHsI #-0# CTETeHH Kak (yHKINU 0OpaTHOM CTENICHH C HATYPaJbHBIM MTOKa3aTeNIeM.
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[okazarenbHas u norapupmudeckas GyHKIUH, HX CBOWCTBA U rpaduku. Mcrnons3oBanue rpadkoB
GYHKUMH U1 pelIeHus] ypaBHEHUH.

Tpuronomerpuueckass OKPY)KHOCTb, OIPEIEICHHE TPUTOHOMETPHUYECKUX (YHKLHUI UYHCIOBOTIO
apryMeHra.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEANbHBIX Ipoleccax U sBileHWsX. ['paduxu peansbHBIX
3aBUCHUMOCTEM.

Havana MaTeMaTH4eCKOro aHaIu3a

ITocnemoBaTeILHOCTH, CHOCOOBI  3aJaHus IOCIEA0OBAaTEALHOCTEH. MeTom MaTeMaTHYeCKO
WHAYKOIAA. MOHOTOHHBIE M  OTpaHWYEHHBIE IIOCIEAOBAaTEIBHOCTA. VMCTOpHS  BO3HHKHOBEHUS
MaTEeMaTHYECKOI'0 aHA/IM3a KaK aHaIu3a 0ECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpHuecKas IMporpeccud. beckoHewHo yObIBaromias reoMeTpudecKas
mporpeccus. CyMma OECKOHEYHO YOBIBAIOIIEW TreoMeTpuuecKkod mporpeccuu. JlnHeHHBIH U
3KCTIOHEHIHANbHBIN pocT. Yncao e. @opmyna CIOXKHBIX HPOIEHTOB. Vcronp30BaHUe MPOrpeccuu AJs
pelIeHus pealbHbIX 3aJa4 IPUKIAJHOTO XapaKkTepa.

HempepeiBable (pyHKIMKM W uX cBoicTBa. TOoYkHM pa3pbiBa. ACHMNOTOTHI TPapuKOB (GyHKIHI.
CpoiictBa (yHKIMH HENPEepBIBHBIX Ha OTpe3ke. MeToJ WHTEpBaJOB Uil PEUICHUS HEPaBEHCTB.
[IpumeHneHne CBONCTB HETIPEPHIBHBIX (DYHKIIWH IS pelIeHus 3a1ad.

[epBas u BTOpas npousBoaHble GpyHKIHH. OnpeaeneHne, TeOMeTPUIECKUN U (PU3MYECKH CMBICTT
MPOU3BOAHON. Y paBHEHHE KacaTeIbHOM K rpaduKy (yHKIIHH.

IIpousBoaubie ayeMeHTapHbBIX (yHKOMHA. [Ipom3BogHAas CyMMbl, MPOU3BEAEHHS, YAaCTHOTO U
KOMITO3UIIMU ()YHKITHH.

MHoxecTBa U JIOTHKA

MHOXeCTBO, oOIlepalliil HaJ MHOXECTBaMU M WX CBoicTBa. J[luarpammel Ditnepa—BenHa.
[IpumMeHeHue TeOPETUKO-MHOKECTBEHHOT 0 arapaTa Juisi OUCaHUs pealbHbIX MPOLIECCOB U SIBICHUM, IPU
peIeHnn 3a1a4 U3 IPYrux yIeOHBIX MPEAMETOB.

OmnpeneneHne, Teopema, CBOHCTBO MaTeMaTHYeCKOTO OOBEKTa, CIEICTBHE, TOKa3aTEeNbCTBO,
PaBHOCUJIbHBIEC YPAaBHEHHUS.

Yucna v BBIYUCICHAS

Hatypanbnbie u niensie yucna. [Ipumenenne npusHakoB Aenumoctu nenbix yncen, HOJ n HOK,
OCTAaTKOB 10 MOAYJIIO, anroputMa EBkina 11 peleHns 3a1a4 B LEbIX YACTIaX.

Kommiekcuble uucna. AnreOpandeckasi U TpUroHOMeTpHyecKass (OpPMbI 3alICH KOMIUIEKCHOTO
yrcna. ApupMeTHIecKre Oornepalu ¢ KOMIUIEKCHBIME YrciaMu. M300pakeHne KOMIUIEKCHBIX YUCel Ha
KOOpAMHATHOW TuiockocTH. Popmyna Myaspa. KopHM #-0if CTemeHM M3 KOMIUIEKCHOIO YHCIIA.
[IpuMeHeHre KOMIUIEKCHBIX YHCEIT IS pellieHHsT (PU3MUECKUX U TEOMETPHUYCCKHX 3a]1ad.

YpaBHeHNs 1 HEPABEHCTBA

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ n HCPABCHCTB. PaBHOCHIIBHBEIE CHCTEMBI UM CHCTEMBEI-
cnecTBUsl. PaBHOCHIIBHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHHH C MOMOIIBIO TPUTOHOMETPHUYECKON OKPYKHOCTH.
Pemenne TPUTOHOMETPHUYICCKUX HEPABCHCTB.

OCHOBHBIE METO/IbI PEIICHHS IOKA3aTENbHBIX U JIOTapU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHHUS HPPANNOHAIBEHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUIEHHA CHUCTEM M COBOKYNMHOCTEH palMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKAa3aTeNbHBIX U JIOTapU(PMUUECKUX YPABHEHHH.

ypaBHeHI/IS[, HEPAaBCHCTBA U CUCTEMEI C ITapaMETpaMHU.
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HpI/IMeHeHI/IC ypaBHeHHﬁ, CHUCTCM U HCPABCHCTB K PCHICHHUIO MATCMATUYCCKUX 3ada4d WU 3aJav U3
Pa3INYIHBIX obmacTeit HAaYKU U peaJ’IBHOfI JKU3HU, UHTCPIIPECTALUSA TTOJTYUCHHBIX PE3YJIbTATOB.

DOyHKUUH U TPAPUKH

I'paduk wommosmnmm Qyukuuit. ['eomerpumdeckme o00pa3pl ypaBHEHWH W HEPaBEHCTB Ha
KOOPJMHATHOM TJIOCKOCTH.

Tpuronomerpuieckue GyHKIMH, UX CBOMCTBA U IpaduKy.

I'pacdrueckme MeToIBI pellieHns ypaBHEHHH U HEpaBeHCTB. | padraeckue METOIbI pemeH s 3a/1a4 C
napamMeTpamH.

Wcnonp3oBanue rpadmkoB (PyHKIWH UIS FICCIETOBAaHUS MPOIECCOB M 3aBUCHMOCTEH, KOTOPHIE
BO3HUKAIOT TIPH PEIISHUH 33]a9 U3 JPYTUX YIEOHBIX MPEIMETOB U PEaTbHON KH3HH.

Havana MaTeMaTH4eCKOro aHaau3a

[lpumeHeHne TNPOU3BOJHONM K HCCICNOBAaHUIO (YHKIMHA Ha MOHOTOHHOCTH M SKCTPEMYMBI.
Haxoxnenue HanOoIbIIEro ¥ HAMMEHBIIIET0 3HAYCHHUI HENPEPHIBHONM (DYHKITUU Ha OTPE3Ke.

IIpuMeHeHne NPOU3BOJHON A HAXOXKACHHS HAWIYUIIEro PeleHUs B MPUKIATHBIX 3a1adax, IS
OTIpeJIeJICHHsI CKOPOCTH U YCKOPEHHS MpoIiecca, 3aAaHHOT0 JOPMYIIOi UK TPpaduKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepB0o0Opa3HbIX. [lepBooOpa3Hbie dneMeHTapHBIX (PYHKITHH.
[IpaBuia HAXOXKIACHHS MEPBOOOPA3HBIX.

WNurerpan. I'eoMeTpudeckuil CMBICH HUHTErpana. BplUuciaeHuEe ONpelNernéHHOro HMHTErpaza IIo
¢dopmyne HeroTona—JleliOHmIIa.

[TpumeneHnue WHTETpaa Uil HAXOXKACHUS TUTOMIAAeH MIOCKUX (GUTYp U 00BEMOB rEOMETPHUECKIX
TeN.

[Tpumeps pemennit mud hepeHnrnaNbHBIX YpaBHeHHA. MaTeMaTHdecKoe MOISIMPOBaHUE PEaTbHBIX
MPOIIECCOB C TIOMOIIBLIO AU(PepeHITHATBLHBIX YPAaBHCHUH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

(I1IO0 TOJAM OBYYEHMA)
10 xnacce (136 u)
Ha3Banmue pasgena OcHoBHoOe coep:kaHne OcHoBHBIE BHABI

(Tembl) pazaesia (TeMbl) JesiTeJIbHOCTH 00y4aouuxcs
(K0 IMYECTBO YACOB)
MHo:xecTBO HatypainbHble 1 1ienble 9ncia. OmnepupoBath
JAeCTBUTEJbHBIX Y Cel. Ipnumenenne IPpU3HAKOB | OHATUAMHU: HATYPAIBHOE U
MHOTro4J1eHbI. nemamoctu uenbix uucen, HOM ¥ | penoe  wmemo,  MHOMXKECTBO
PauunonajbHbIe HOK, ocratkoB 1m0  MOAYIIO, | HaTypasbHBIX M HEIbIX YHCEI.
YpaBHEHHUS H anroputMa EBKInga i pereHus Hcnons3oBaTs NpU3HAKH
HepaBeHcTBa. CucTeMBI 3a7a4 B LECJIbIX YHUCIax IEIIMMOCTHU LEJIBIX YHUCET,
JINHEHHBIX ypABHEHU I ocratku no Mmoaymwo; HOI u

MHO)KCCTBO, Oorepanu Hax

(184) . HOK HarypadpHBIX  YHCE;
MHOXECTBAMH M WX CBOMCTBA.
. AITOPUTM EBxnnna IS
JunarpamMmel Olinepa—BenHa.
pelIeHus 3aaay.
IIpumenenue TEOPETUKO-
3anuchIBaTh HaTypaJlbHbIE
MHOKECTBEHHOT'O  ammapara Ul
qucia B Pa3IUYHbBIX
pelieHns 3aaad.
MO3UIIMOHHBIX CUCTEMax
PannonansHbIE qucIia.
CUHCTICHUS
OOBIKHOBEHHBIE W JIECATUYHBIC
ApoOH, MPOLEHTHI, OGECKOHEYHbIE Hcnonb3oBaTh TEOPETUKO-
TIEPHOTMIECKHE APOOH. | MHOKECTBCHHBIH ammapaT Juis
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[Ipumenenne apobel W TPOIEHTOB

JUTSL PEIIIEHUS TPUKIIAIHBIX 3a/1a4.
JlericTBUTEIIbHBIC

PanmonansHble ¥ MppanMoOHANBHEIC

qucia.

gucia. ApupMETHUECKUE ONepaIruu
C  JIEUCTBUTEIHLHBIMHU
Moaynb AEHUCTBUTENIBHOTO YUCIA U

qHuCJIaMH.

ero cBoiictBa. [IpuOmmkéHHbIC
BBIUHCJIEHMS, TpaBWJia OKPYIJIEHUS,
NpUKUAKAa M OLIEHKa pe3yJbTaTa
BBIYMCIICHUM.

OCHOBHBIE METOJBl pELICHUS
LIeIbIX W JAPOOHO-PAMOHAIBHBIX
YpaBHEHUN " HEPaBEHCTB.
MHuoroujieHn1 oT OJTHOH
nepeMeHHou. JleaeHue MHorousaeHa
Ha MHOT'OYJIEH C OcTaTKoM. Teopema
bezy. MmHorounessl ¢ LeIbIMU
koaddunmenramu. Teopema Buera.

Pemienne cucreM JHMHEHHBIX
YpaBHEHUH.

Matpuna  CUCTEMBI

JINHENHBIX YPaBHEHUH.
Onpenenurens MaTpullbl 2X2, €ro

FEOMETPUYECKUN CMBICIT U CBOMCTBA;

BBIYHUCJICHUC €ro S3HA4YCHU,
MIPUMCHCHUC OIpCACITNUTECIIA JJIsL
peICHUA CUCTEMbI JIMHEMHBIX

ypaBHEeHUI. PenieHue mnpuUKIIagHbIX

3agaq C IIOMOIIBIO CHUCTEMBI

JINHEWHBIX YPABHEHUI

OIIMCaHusA Xoga PEUICHUA

MATEMAaTHYCCKHUX 3a1a4, a TAKXKC

pealIbHBIX IIPOLICCCOB u
SIBIICHUH.

OnepupoBats
NOHSITHSIMH: paIoHAIBHOE
YHUCIIO, OccKOHEUHAS
MTePUOTTIECKasT IIpo0Bb,

MPOLICHTHI; UPPALMOHAIEHOE U
JIEACTBUTETHLHOE YHUCIIO; MOJTYJIb
JIEHCTBUTEIIHFHOTO qHCa;
HCIOJIbL30BATh OJTH  IIOHITHSA
IpU MPOBEICHUU PACCyKICHUU
U J0Ka3aTelbCTB, NPHMEHATH
I[pO6I/I nu I

peIICHU NPUKIAIHBIX 3a1a4 U3

IIPOLIEHTHI

pPa3IMYHBIX OTpAciiell 3HAHUU U

peanbHON XKU3HH.
Hcnons3oBats

npuOMKEHHBIE  BBIYMCIICHUS,

[IPaBUIIa OKPYTJICHUS, IPUKUIKY

i OIICHKY pesyibTaTa
BBIYHCIICHHI.

[pumeHsaTs pa3iIryHbIe
METObI perieHus
palioHANBHEIX W JIPOOHO-

paloHaNbHBIX YpaBHEHHH; a

TaK)kK€ METOJ HHTEPBAJIOB IS

peLIeHus] HEPaBEHCTB.
OnepupoBath NOHATHIMH

MHOTOYJIEH oT OJTHOM
[IEPEMEHHOM, €ero KOpHUY,;
NPUMEHATh JieJIeHne

MHOrO4JI€Ha Ha MHOTOYIEH C
ocTaTkoM, TeopeMy besy wu

TeopeMy Buera ans perieHus

3aj1ad.
OnepupoBatsh
TIOHATHSIMU: CUCTEMA
JIMHEHHBIX ypaBHEHUH,
MaTpHLa, ONpPEAETUTENL
MaTpUIIBL.
Hcnoab3oBate  CBONCTBa
OIPEAETUTEINS 2x2 TS
BBIUMCJICHUA €ro  3HA4YeHUS,

NPUMEHATDL ONPCIACIIUTEIIN OJIA
peuiCeHusa CUCTCMBbL JIMHCHHBIX

YpaBHEHUH.
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MopenupoBaTh peaibHbIC
CUTYallu! C TIOMOIIBIO0 CUCTEMBI
JIMHEHHBIX YpaBHEHUH,
HCCJIeA0BATh MIOCTPOEHHbIE
MOJIETH C MOMOIIBIO MaTpHIl U
omnpejenuTeNeii, HHTepHpeTH-

POBAaTh NOJyYEHHBIN pe3ynbTaT

Apudmernyeckuii KOpeHb
n-oii crenenu. (10 1)

Apudmernaeckmii KOpPECHB
HAaTypaJlbHOM  CTEIEHH U €ro
CBOMCTBA.

[IpeoOpa3zoBaHus  YHCIIOBBIX

BBIPAKEHHM, COJEpKAIUX CTENEHU
1 KOPHH.

CaoiicTBa 1 rpaduK KOPHS 1-0i
crerieHH Kak (QyHKOuH oOpaTHOU

DopMyIUpPOBATD,
3aNMuChIBAaTh B
CHUMBOJIMYECKOH ¢opme U

HCIIOIB30BaTh CBOMCTBA KOpHA

n-ou CTEeTNeHU s

npeoOpa3oBaHUs BEIPAKCHUH.

Crpoutpb rpadpuk GyHKIUH

CTEIICHH c HATypaJbHBIM | KOPHS ~ #-OH  CTENEHH  Kak
IoKazaresneM obOpartHoi JUTS ¢byHKINU
CTETIEHH €  HaTypaJbHBIM
MIOKa3aTeneM
Crenennas gyHKuus Crenenn c LENBIM OmnepupoBath
(16 v) nokasateneM. buaom Herotona. TMIOHATUSIMM: hyHKIIHS,
crocoObl  3amaHus  (YHKIIHH,

CreneHp C  palMOHAIbHBIM
IoKa3aTeyeM U e€ CBOMCTBa.
Crenennas ¢ynkmua . EE

CBOWCTBa U rpaduk

HppaumoHanbHble ypaBHEHHS.

OcHOBHEBIE METOAbI peHICHUA

HppalOHaIbHBIX YpaBHEHUH.
PaBHOCHIIBHBIE epexoabl B
pelieHnn UppanOHaIBHBIX
YpaBHEHUI.

OCHOBHBIE METONBI pEIICHUS

HUppanuOHAJIbHBIX HCPABCHCTB.

B3aUMHO 0OpaTHble (YHKIWH,
KOMIO3UIMS (PYHKIHH, Tpaduk
(GyHKIUH, 00JIaCTh ONPEIEIICHUS

u MHOX€ECTBO 3HAaYECHUH
¢GbyHKIMY, HymH  GYHKIWH,
MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA; JIMHEWHasl,
KBaJ[paTHYHas, IpoOHO-
JIMHENHas u CTEIICHHAs
(YHKITIH.

BbInogHATH dIIeMEeHTapHBIE
mpeoOpazoBaHUs rpadukoB
GyHKIUH.

DopMyTUPOBATH "
WLTIOCTPHPOBATH
rpapuyecku CBOMCTBa
CTETIEHHON (YHKIMH.

Beipaxkate  dopmynamu
3aBUCUMOCTH MEXTy
BEIMYMHAMH.

3HaTh ompegeneHue M

CBOWCTBA CTEMECHU C I[ENbIM
MOAXOISAIIY O
(dhopMy 3ammcu ASHCTBUTEIIbHBIX
qrcen JUTS

IIOKa3aTCJIEM,

pereHus
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MMPAKTHYCCKUX 3aga4 u
MPEACTABJICHUA JaHHBIX

DopMyIUpPOBATH
omnpejejieHue CTeTeHu c
palMOHAIBHBIM IOKA3aTEJIEM.

BreimonusTh
npeoOpa3oBaHus YUCIIOBBIX
BBIpaYKEHUH, coJiepKaIImnx
CTEMEHH C  PalHUOHAIBHBIM
MIOKa3aTeJIEM.

Haxoaursb peleHus

VUppalMOHAIBHBIX YPaBHEHHH C
MTOMOIIIBIO PaBHOCHIIBHBIX
[EPEXOJ0B MU OCYLIECTBIISS
MIPOBEPKY KOpHEH

Pemate uppanuoHaJbHbIE
u KOMOWHHPOBaHHEIE
HEPABEHCTBA, C  TOMOIIBIO

PaBHOCUJIBHBIX IIEPEXOI0B.

IokazaTeabHas PpyHKIMS.

IMoka3arTesibHbIE

YPAaBHEHUSIM HepaBeHCTBA
(20 9)

INoka3arenbHas QyHkIus, e
cBoiicTBa u rpaduk. Mcnonp3oBanne
rpadpuka QyHKOMHA A0S pEIICHUS

YpaBHEHUI.
IlokazaTenbHble  ypaBHEHUS.
OcHOBHbIE METOABI pemenus

IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

Hcnoan3oBats nu@poBbIe

pecypcsl IS TIOCTPOCHUS
rpaduka MOKa3aTeIbHOM
GYHKIMU W u3ydeHHs €
CBOWCTB.

HaXO)II/ITL peuicHus
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

IIpuMeHsATH CBOMCTBA
OCHOBHBIC METOIBI PCLICHUS | [ o byrxmi K
MOKa3aTeIbHbBIX U HEPABEHCTB. peIIIeHHIO N —
I'paduueckue METONIb | yonapercrs.
peeHus MOKa3aTeNIbHBIX u O60CHOBATE
YPaBHCHUH H HCPABCHCTB PaBHOCHIIBHOCTD IIEPEXOJIOB.
Hcnoas3oBats
rpadUYecKue METOIbI U
CBOIICTBa BXOJISIINX B
YpaBHEHHE WM HEPABEHCTBO
GYHKIWH TS pelieHus 3a1a9u
Jlorapudpmuueckas Jlorapudgm umcna. CaoiicTBa JaBaTtb ompeaeeHue
GyHkuus. norapudma. Hecsatuunble U | Jorapu@ma gucia; 1eCITUIHOTO
Jlorapugmuyeckue HaTypaJlbHbIE norapuMbl. | ¥ HATYPAJIBLHOIO Jorapudma.
ypaBHEHHH [IpeoOpaszoBanue BBIPaXKEHUH, Hcnons3oBath  CcBOICTBa
" Jorapugmuveckue
HepaBeHCTBa coJiep KaIluX JoraprQMmel. norapuMoB JUTSL
(21 9) Jlorapudmudeckas QyHKums, | npeodpazoBaHuUs
eé CBOMCTBa u rpaduk. | JorapupMUIECKUX BHIPKECHHH.
Hcnonb3oBanue rpapuka QyHKIUH Ctpouts rpaduk
VISl peLICHUs ypaBHEHUH. norapuPMuIeckol  GyHKIUH

Kak 00paTHOM K TOKa3aTeIbHON
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Jlorapudmuyeckue ypaBHEHUS.
OCHOBHBIE METO/IbI peuieHus
JTOTapuHMHIECKUX
PaBHOCUIBHEIC

YpaBHEHUH.
MePEXObl B
pelieHun JorapupMUIecKux

YypaBHEHUI

OCHOBHBIE METOMBI PEIICHUS
norapu(p)MUIECKUX HEPABEHCTB.

I'paduaeckue MeToIBI
pEUICHUs JIOTapU(PMHUUSCKUX
YpaBHEHUH 1 HEPABCHCTB

U  HCIOIB30BaTh  CBOWMCTBa
norapuPMuUIeckol  QYHKIUH
JUISl pEIICHUs 3a/1ay.

Haxonuts pelieHus

JOrapuPMHUIECKUX YPaBHEHUH C
MIOMOILBIO PaBHOCHIIBHBIX
MEPEeX0I0B WJIH OCYILIECTBIAA

MIPOBEPKY KOpHEH

IIpumeHsATH CBOMCTBA
nmorapuMudeckod (yHKIHH K
pELICHUI0  JIOTapUPMHUUECKUX
HEPaBEHCTB.

O06ocHoBaTH
PaBHOCHIILHOCTb TIEPEXOIOB.

Pemiate KOMOMHUPOBAaHHBIC
HEpaBEeHCTBAa, C  IIOMOUIBIO
PaBHOCHIIBHBIX IIEPEXOI0B.

Hcnoan3oBaTh
rpadyecKue MEeTOIbI U
CBOMCTBA BXOJIINX B
ypaBHeHHe NN HepaBeHCTBO
GYHKIMHA U penieHus 3a1a4u
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CucremMbl palMoOHAJIbHBIX,
HPPALHOHATBHBIX
N0Ka3aTeJbHbIX H

CucteMa ®W  COBOKYITHOCTH
YPaBHEHHUH.
PaBHOCWIIBHBIE CHCTEMBI H

OnepupoBaTh
TMOHATUSIMM: cucreMa u
COBOKYITHOCTh ~YpaBHEHHU U

JorapupmMuiecKux CUCTEMBI-CIIEICTBUS. HEPABEHCTB; PEIICHHE CHCTEMBI
YPaBHeHUH OCHOBHBIE METO/BI pEIICHUs | WIn COBOKYITHOCTH;
(12 v) CHUCTEM u COBOKYIHOCTEH | pABHOCWIBHBIE ~ CHCTEMBl U
palMOHANBHBIX, HWPPALMOHAIBHBIX, | CHCTEMBI-CIEICTBUS.
[IOKa3aTeNbHBIX u HaxoauTth pemenus cucrem
JIOTapU(PMHUYECKUX YPABHEHUH. u COBOKYITHOCTEH  LEJBIX
[Ipumenenue YpaBHEHUH, | palliOHAJIbHBIX,
CHCTEM M HEPaBEHCTB K DPELICHUIO | HPPAaLMOHAIBHBIX,
MaTeMaTU4YeCKUX 3a/4ad U 3a7ad U3 | MOKa3aTelbHbIX u
pasnuyHbIX oOjacTe Hayku M | JOrapu(pMUUYECKUX YpaBHEHHUH U
peanbHOM JKWU3HH, HHTEPIpPETalus | HEpaBEeHCTB.
MOJIyYEHHBIX PE3YJILTATOB IIpumeHaTH CUCTEMBI
ypaBHEHUI K pELICHUIO
TCKCTOBBIX 3aJia4 M3 PA3JIMYHBIX
obnacreli 3HaHUN W pearbHOU
JKU3HM;  MHTePHpPeTHPOBATh
IMOJIYy4YCHHBIC PCIICHUA.
Hcnoan3oBats nudpoBbie
pecypcbl
Tpuronomerpuyeckue CuHyCc, KOCHHYC, TaHT€HC W JaBaTtb onpeneJeHust
BbIPA’KEHMS U YPABHEHHUs] | KOTAHTCHC YHCIOBOIO AapryMEHTa. | CHHyca, KOCHHYCa, TaHIeHCa U
Tpuronomerpuyeckue Apkcunyc, ApKKOCHHYC U | KOTaHreHca YHCIIOBOTO
HepaBeHCTBA ApKTaHTe€HC YHCIOBOIO apryMeHTa. | apryMeHTa; a TaKkXKe apKCHUHYca,
(37 9) Tpuronomerpuueckast apKKOCHHyCa W apKTaHreHca
OKPY>KHOCTb, ofpenesieHne | Yuca.
TPUTOHOMETPHUUECKUX byHKUNR IIpumensTH OCHOBHBIE
YHCJIIOBOIO apryMeEHTa. TPUTOHOMETPUYECKUE (HOPMYIIBI
OCHOBHBIE TPUTOHOMETPUYECKUE| IS peoOpa3oBaHus
(opmyuer. IIpeobpasosanme TPUTOHOMETPUUECKUX
TPUTOHOMETPHUYCCKUX BBIpa)KeHPIfI.
BBIPAKCHUM. Pewenne MpuMensTs dopMyIBI

TPUTOHOMETPUUECKHUX YPaBHEHUIN

Ot60p
TPUTOHOMETPUUECKUX YPAaBHCHUH C

KOpHEH
TIIOMOIIIBIO TPUTOHOMETPUYECKON
OKPY>KHOCTH.

Pemenue
TPUTOHOMETPUUECKUX HEPABEHCTB

TPUTOHOMETPUM IIJIsl PELLICHHUS

OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKHUX
ypaBHEHUM

Pemartsp
TPUTOHOMETPUYECKHUE
YpaBHCHUA u OCYHICCTBJIATH

oTOOp KOpHEH ¢ TOMOIIBIO
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TPUTOHOMETPUUECKOU
OKPYKHOCTH.

IIpumeHsATH thopmybt
TPUTOHOMETPUU JJI PELICHHS

OCHOBHBIX THUTIOB
TPUTOHOMETPUIECKUX
HEPaBEHCTB.

IloBTOpeHue, 00001IIEHHE, OcHOBHBIE  TOHATHSA  Kypca IIpumeHsATH OCHOBHBIC

CHCTEMATH3AINs 3HAHUH
(29)

anreOphpl U HaYaJl MAaTEMAaTUYECKOTO
ananu3a 10 kmacca, o0oOIIeHHE U
CHCTEeMaTH3aIUs 3HAHUN

MOHSATHUS Kypca aJireOpbl 1 Hava
MaTeMaTUYSCKOr0 aHajau3a s
pelieHust 3ajad U3 peajbHOU
KU3HU W JAPYTUX IIKOJBHBIX
MPEeIMETOB

11 kaacce (136 u)

Ha3zpanmue pa3naena (Tembl)
(K0JIM4€eCTBO YaCOB)

OcHOBHOe coaeps;kaHue
pasaeiia (TemMbl)

OcCHOBHBIE BUBI
JAeSTeJbHOCTH 00YYAIoIIHXCS

DyHKUUM U TPauKH.
(12 v)

OyHKIHSA, CHOCOOBI
¢byskmun.  B3ammHO

¢ynkumu. Kommosumust  QyHKIHIA.

3aaHus
oOparHbIe

I'padux ¢GyHKUHMH. DneMeHTapHbIE

npeoOpa3oBaHUs rpaduKoB
GyHKIUH.

Obnacte  ompeneneHuss U
MHOXECTBO 3HAYCHHUH (DYHKIIHH.
Hymu  ¢dynkmun.  IlpomexyTtku
3HAKOIOCTOSIHCTBA.  YETHBIE M
HEUYETHBIC (GYHKIIH,
[lepuoamueckue GyHKITUH.
[TpomexxyTku MOHOTOHHOCTH
(GYHKITIH. MaxkcuMyMbl u

MUHUMYMBI (QyHKIuH. Haunbounbmee
W HaWMEHbIllee 3HaueHWe (QyHKIMH
Ha MPOMEXKYTKE.

Jluneiinas, KBajpaTHyHas W

IpoOHO-THHEHAs GyHKINY.

OJeMeHTapHOe HCCIEJOBaHHE H
MOCTPOEHNE rpaduKoB 3THX
GyHKUIHH.

OnepupoBarb
MOHSATHSIMH: byHKIH,
crocoObl  3alaHus  (QYHKIUH;

B3aWMHO 0OpaTHbIE (YHKIUH,
KOMIO3uIMsl (PyHKIMH, rpaduk
(hyHKIUMH, 00JIACTh ONIPEICICHUS

u MHO€ECTBO 3HAaYCHUH
¢byHKUIMM, Hynmd — QYHKIWH,
MIPOMEKYTKU
3HAKOIIOCTOSIHCTBA; JIMHEHHAas,
KBaJ[paTHYHasL, IpoOHO-
JIUHEeHHas u CTEIIeHHas
¢byHKIHH.

BbINOJIHATD 3JIeMEHTapHBIE
peoOpa3oBaHus rpadukoB
(byHKIHHA.

3HaTh " yMeThb
NOKa3bIBATh YETHOCThL WU
HEYETHOCTD ¢byHKUIMH,
MEPUOTUYHOCTh ¢byHKUIMH,
HAXOJUTH POMEXYTKH
MOHOTOHHOCTHU ¢byHKUIMH,
MakCUMyMbl ¥  MUHHMYMBI

¢yHKuMM,  Hamboibpllee |

HauMEHbIIIee 3HA4YEHHUE
(yHKIIMU Ha TIPOMEXKYTKE.
DopMyJIMPOBATh "

HIJTHOCTPUPOBATDL
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rpaguyecku CBOMCTBa
(GyHKUMHA.

Tpuronomerpuuyeckue

pynxkuun
(16 v)

TpuroHomerpudeckue
(YHKINH, X CBOMCTBA U TPa(UKH.

Ot60p KOpHE
TPUTOHOMETPUYCCKUX YPaBHCHHUU C
TTOMOIIIHIO rpaduKoB
TPUTOHOMETPUYCCKUX ()yHKITHIA

Pewenne
TPUTOHOMETPUIECKIUX HEPABEHCTB C
TTOMOIIIBIO rpaduKoB
TPUTOHOMETPUUIECKUX ()yHKITHIHA

Hcnoub3oBate nupposbie
pecypebl  [UIL  IIOCTPOCHHS
rpauKOB TPUTOHOMETPUUECKUX
(GYyHKIMM ®  U3yYeHHS UX
CBOICTB.

Pemars
TPUTOHOMETPUUECKHUE
YpaBHEHUSI U  OCYIIECTBISATH
0oTOOp KOpHEH C TIOMOUIBIO C
TTOMOIIIHIO rpadukoB
TPUTOHOMETPUUECKUX (YHKIHH

Hcnoab3oBaTh uuppossie
pecypebl Ui MOCTPOCHUS H

WCCIIEIOBAHUS rpa¢puKoB
hyHKIII
HenpepbiBHbIe PyHKIMH. HenpepriBabIE (yHKIIMH U WX OnepupoBarb
IIpousBoanas CBOMCTBA. Touka pa3pbiBa. | MOHATHSIMM: byHKIUS
20 v) AcumnToTel TpaduKoB (PYHKIWH. | HETIpephIBHASI HA OTPE3Ke, TOUKA

CpoiicTBa (GYHKUMI HEMpPEepHIBHBIX
Ha oTpe3Kke. MeToJl MHTepBAJIOB IS
pewenns HepaBeHCTB. [Ipumenenue
CBOWCTB HENpEpPHIBHBIX (PYHKIMIA
JUTS PELIeHUs 3a1a4.

IlepBast u BTOpasi MPOU3BOJIHBIC
GbyHKIUU. Onpenenenue,
TEOMETPUYECKHU W (U3HIECKUIA
CMBICJI TIPOM3BOJAHOW. YpaBHEHUE
KacaTeNbHOH K rpaduky GyHKIHH.

[IpousBoanble  3IEMEHTAPHBIX
¢yukuuii. [lpow3BogHasT  CyMMBI,
MIPOU3BECHMS, YaCTHOTO u
KOMIIO3UINA (DyHKITHHA

paspbiBa (QYHKIHH, acCUMIITOTA
rpaduka QyHKIUH.

IIpuMeHATH CBONCTBa
HETPEPBIBHBIX  (QYHKIWH  JUIs
peleHus 3angay.

OmnepupoBath
NMOHATHAMM: TIepBasi M BTOpas
MIPOU3BOTHBIE byHKIUY;
NOHUMATh  (QU3MYECKHHA |
reOMEeTPUUYECKHUH CMBICT
MIPOU3BOJIHOM; 3all1ChIBaTh
YpaBHEHHUE KacaTelIbHOM.

BbruncasaTe POM3BOAHBIE
CYMMBHI, MIPOM3BEICHHUS,
YaCTHOTO U CJIOKHOU (PYHKIHMH.

Hzyuats IIPOU3BO/IHBIC
3JI€MEHTapHBIX (YHKITHIA.

Hcnonb3oBath
T€OMETPHUYECKUIN U (PU3NIECKUIA
CMBICI  TPOM3BOJHOW  AJA
penieHus 3agad

HccaenoBanue pyHkuuii ¢
MOMOUIbI0 MPOU3BOAHOM
(24 9)

IIpuMeHeHre nNpPOM3BOJHON K
HCCIICIOBAHUIO byHKIHIH Ha
MOHOTOHHOCTb U AKCTPEMYMBL.
Haxoxnenue HanOOJIBIICTO H

Ctpoutsh rpaduk
KOMITO3ULINU hyHKIMI c
MIOMOILBIO 3J€MEHTapHOT 0
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HAaUMEHBIIIETO 3HaYEHUS
HENpPePBIBHOM (PYHKIIMK Ha OTpE3KeE.
IIpumenenue

JUIsL HaXO0XIACHUA

MPOU3BOIHON
HAWTY4IIeTO
pellieHusT B TPUKIAJHBIX 3ajavax,
JUTSL  OTIIPENIENICHUsT CKOPOCTH |
YCKOpPEHHUsI Tpollecca, 3aJaHHOTO
(dhopmyoit niu rpadukom.

Komnosumus (hyHKIHA.
I'eomeTpuyeckre 00pa3bl ypaBHEHHIA
W HEpPaBeHCTB HAa KOOPAMHATHOM

IIJIOCKOCTH

HCCIIETOBAHUS " CBOHICTB
KOMIIO3HUIIUH.

CTpouTh TECOMETPUICCKUE

00pasbl ypaBHEHUI 1%
HEPaBEHCTB Ha KOODPJMHATHOMN
TUTOCKOCTH.

Hcnoub3oBarth
MIPON3BOTHYIO TUISt

HCCIeIoOBaHMsl  (QYHKUUM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;
HAXOAUTh  HauOombpliee |
HaUMEHbIIIee 3HAYCHUS
(yHKUIMM ~ HENpephlBHOM  Ha
OTpe3Ke; CTPOUTH Tpaduku
¢byHKUMH Ha OCHOBaHHUH
MIPOBEIEHHOTO UCCIICAOBAHHUSI.

Hcnosb3oBarh
MIPOM3BOJHYIO ISl HAXOXKACHUS
HaWTy4IIero peLeHus B
IIPpUKIIAAHBIX, B TOM YHCJIC
COLMAIbHO-3KOHOMHUYECKHUX,
3ajadax, sl ONpelneNeHHs
CKOpOCTH u YCKOPEHUsI
mporiecca, 3a1aHHOTo GopMyIIOit
WK TPa(UKOM.

IMonyyars mpeacraBjieHUe
0 NPpUMCHCHUHN HpOHSBOI{HOﬁ B

Pa3JIMYHBIX OTPACIISIX 3HAHUM

IlepBooOpa3nas u
HHTerpa
(12 v)

IlepBoobOpazHas, OCHOBHOE
CBOWCTBO NepBOOOPa3HbIX.
IlepBooOpazHbIe 3JIEMEHTaPHBIX
¢yakmuit. [lpaBuma HaxoXaeHUS
MepBOOOPaA3HBIX.

HNurerpan. T'eomerpuyeckuit

CMBICIT WHTerpana. Brraucnenue
OmpeNesIEHHOTO  WHTerpajiia 1o
¢dopmyne Hororona—Jleiibnua.
IIpuMeHeHne wuHTErpana ms
HaxXOXACHUS IUIOMAAeH TIJIOCKUX
¢uryp 1 00BEMOB reOMETPUUECKUX
Tell.
[Tpumepsr pemeHuit
nuddepeHInanbHBIX

MaremaTuueckoe MOZACIINPOBAHUC

YpaBHEHUI.

PEATBHBIX TPOIIECCOB C IMOMOIIBIO
nuddepeHInaNbHBIX YpaBHEHHIMA

OmnepupoBatsb
MOHSATHSIMM: TIEPBOOOpa3Has M
oTpeIeTIeHHBII WHTeTpall.
Haxomgutsp epBooOpa3HbIe
JJNIEMEHTApHBIX  (QyHKIMHA H
BBIYHCIIATH WHTETpal o
(dhopmyiie Hetotona — JleiOHuia.

Haxonuts IJIOIIa U1
IUTOCKUX (QUTYP U OOBEMBI TeT C
TOMOIIBIO ONPENEIIEHHOTO
HHTErpana.

3HaKOMHUTBCS C
MaTeMaTHYECKIM
MOJICJINPOBAaHUEM Ha TpUMeEpe
nuddepeHInanbHbIX
YPaBHEHHUI.

[lonyyate mpencraBieHue o
3HAYCHUW BBEJCHHS TOHSTHS
WHTETrpaja B pasBUTUH

MaT€MaTuKHu
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IMocnexoBaTeJbHOCTH U
nporpeccuu
(10 u)

ITocmenoBaTeILHOCTH,
CII0COOBI 3alaHns
Meton

HUHAOYKIWUA.

MOCJE0BaTEILHOCTEH.
MaTeMaTHYECKOM
MOHOTOHHBIE Y  OTPAHUYCHHEIC
MOCIIE0BATEIEHOCTH. Ucropus
aHanM3a OECKOHEYHO MaJIbIX.
Apudmernueckas u
reoMeTpHUYECKas MPOrPeCcCUu.
yOBIBatOIIast

MPOTPECCHsL.

beckoneuno
reoMeTpHyecKast
Cymma OecKOHEYHO YOBIBarOIIEH
TeOMETPUUECKON IIPOTPECCHH.
JIMHEWHBIET W DKCIOHEHIIUAILHBIN
poct. Yucio e.

dopmyna CJIOXHBIX
IIPOLICHTOB. Hcnons3oBanue
MPOTPECCUH IS PELICHUS pealbHBIX

3a1a4 IPUKIaJHOTO XapakTepa

OnepupoBarh
MOHATUSIMM:
ITOCIIEZIOBATENBHOCTD, CIOCOOBI
3aJlaHus TOCJIE0BATEIbHOCTEMH;
MOHOTOHHBIE W OTPaHUYCHHBIC

II0CTIEI0BATEIILHOCTH;
HCCJIEe0BATh
II0CTIEI0BATEIIEHOCTH Ha
MOHOTOHHOCTb u
OTrpaHUYEHHOCTb.

Ilonyuate mpeacraBieHHE

00 OCHOBHBIX HJESIX aHalIHn3a
0ECKOHEYHO MaJIbIX.

JaBaTb omnpeaeJieHue
apupMeTHIeCKOH u

FEOMETPUYECKOHN IPOrPECCUM.

Jloka3pIBaTh CBOMCTBa
apudmernyeckon u
FEOMETPUYECKON  MPOrpeccHu,
HaxXOIUTh CyMMy YJICHOB
NPOrPecCUH, a TaKXKe CyMMY
YJICHOB OCCKOHEYHO
yOBIBAIOIICH TEeOMETPUUSCKOM
MPOrPECCUM.

Hcnoan3oBarb nporpeccuun
JUTS penieHus 3a/1a4y
MPUKJIATHOTO XapaKTep.
(opmyiy
MPOLIEHTOB IS

IIpumensaTs
CJIOXKHBIX
pemieHus 3agad U3 PEANbHOU

MIPAKTUKU

KoMmuiekcHble yncaa Kommekcusie 4YUCIIA. OmnepupoBatsb
(10 v) Anrebpandeckast Y | MOHATHIMU: KOMILIEKCHOE
TPUTOHOMETPUYECKAs ¢dbopmbl | ymrCcIIo u MHOXECTBO

3aMyCcy KOMILIEKCHOTO YHCIa.
ApudmeTnyeckne orneparuu ¢
KOMIUIEKCHBIMH YUCIIAMHU.
M3oOpakeHre  KOMIUIEKCHBIX
YKCceN Ha KOOPAMHATHOM TUIOCKOCTH.
®opmyiia Myaspa. Kopau n-oit
CTEIeH! M3 KOMIUIEKCHOTO YHCIa.
[IpumeHeHne  KOMIUIEKCHBIX
quce IS pemieHuss (GU3NIeCKuX U

TCOMCTPHUUICCKUX 3a1a4

KOMIIJICKCHBIX YHCECII.

IIpencraBasite
KOMILJIEKCHBIE qucia B
anredpandaecKou u
TPUTOHOMETpPUUECKOH  (opme.

Bouinonusate apudmernueckue
OTIepaIliH C HUMH.
HN300pakaTh KOMIUIEKCHBIC

qucia Ha KOOPJMHATHOM
IIJIOCKOCTH.

IIpumenaTs bopmymy
Myagpa 51 I10JIy4aTh
MIPENICTaBIEHNE O KOpHAX n-OU
CTENIEHW U3  KOMIUIEKCHOI'O
yycia. 3HAKOMUTBCS c
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3agauu ¢ mapameTpamMu
(16 v)

PanmoHanbsHbIC,
HppalyoHajbHble, IOKa3aTelbHbIE,
norapuMUIECKHUC u
TPUTOHOMETPUYECKHE  YpPaBHEHUS,

HEpaBEHCTBA U CHUCTEMBI €
rapaMeTpamu.

IToctpoenue u wuccienoBaHue
MaTeMaTHYeCKUX Mojienen
peanbHbIX CUTyallUH C IIOMOUIBIO
YpaBHEHUH, CHUCTEM YpaBHECHUU U

HEPaBEHCTB C IMapamMeTpamu

IpuMepamMu MIPUMEHEHUS
KOMIUICKCHBIX ~ 4YHCeNl  JJs
peIIeHus] TeOMETPHUYECKUX W
¢$uznueckux 3amgay

Buioupatn croco0
perIeHus paIoOHANbHBIX,
HppanroOHaIbHBIX,
ITOKa3aTeIbHbIX,
JTOTapuUPMHIECKUX u
TPUTOHOMETPHUUECKUX
YpPaBHEHUH U  HEPABEHCTB,
coJiep KaIInx MOJTYJIH "
rapaMeTpel.

I[IpumensiTh rpaduieckue u

AHAJIMTUYCCKHUEC MCTOABI  IJIA

peuieHus ypaBHEHUI u
HEPaBEHCTB C IlapaMmerpamy, a

TaKke HcciaeqoBaHue (YHKIUH

METOJaMH  MaTeMaTHYECKOTrO
aHaMs3a.

Crpouts n

HCCIeJ0BATh
MaTeMaTH4YecKHe MOJENH
peanIbHBIX CUTyaIui c
IIOMOIIBIO YpaBHEHUH,

HCPAaBCHCTB nu CHUCTEM C

napameTpamu

IloBTOpEHME, 00001IEHUE,
crucTeMaTH3alus 3HAHUH
(16 v)

OCHOBHBIE IOHATUSA U METOIbI

Kypca,
cucTeMaTHh3alus 3HaHui

00001menue u

MopepoBaTh peajbHbBIE
CUTyallul Ha s3bIKE anreOpsbl,

COCTABJIATH BBIPaXXCHUA,

YpaBHEHUS, HEPABEHCTBA W HUX
CHUCTEMBI IO YCJIOBHIO 3a/1ayH,
HCCJIE0BATh MOCTPOEHHBIE
MOJENH C  HCIOJIb30BAHUEM
amnmapara anreOpel,
HHTEPNPETHPOBATH
MIOJIyYEHHBIH pe3ynbTar.

[pumensaTs QyHKIMU A5

MOJEJIUPOBAHUS u
HCCIIEIOBAHUS peanbHbIX
IIPOLIECCOB.

Pemats IIPUKJIAIHbIE

3aga4u, B TOM YHUCJIC COIUaJIbHO-

SKOHOMHUYECKOTO "
(hu3znyecKoro XapakTepa,
CpelcTBaMHU anreOpsI u

MaTeMaTHYCCKOT'O aHaJIn3a
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»

Hean uzyyenus: yuedHOro Kypca

I'eomeTpus siBiseTcss OMHUM M3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIMIET0 00pa3oBaHUs, TaK
Kak OOECIeUMBAaET BO3MOXHOCTh HW3YYCHHUS JUCIMIUIMH €CTCCTBEHHOHAYYHOW HAIPaBICHHOCTH U
MPEeIMETOB TYMaHUTApHOTO IHUKIA. [10CKONBKY JOrmyYeckoe MBIIUICHHE, (GopMUpyeMoe MPH HW3YIeHUH
00y4YarOIMMHUCS TTOHATUHHBIX OCHOB T€OMETPHH, MPH J0KA3aTeIbCTBE TECOPEM M MOCTPOCHUH IETIOYKU
JIOTUYECKHUX YTBEPXKICHUH MPHU PEUICHHH TCOMETPHUYCCKUX 3a/iady, YMCHHE BBIIBHIaTh W OMPOBEPrarh
TUTNOTE3bl HEMOCPEICTBEHHO FWCIIONB3YIOTCA TPU PEIIeHWH 3a]ad eCTECTBEHHOHAyYHOTO ITMKJIA, B
YaCTHOCTH (DU3MUYCCKUX 33]1ad.

Lens ocBoenus mporpamMmbl yaeOHOTO Kypca «['eomeTpus» Ha yriryOIEHHOM YpPOBHE — pa3BUTHE
WHANBHUIyaJbHBIX CIOCOOHOCTEH OOYyJalommMXCcsi TpPH W3YYeHHH TEOMETPHH, KakK COCTaBIISIOMICH
npenaMeTHoON obnacTu «MaTtemaTtuka U nHpOopMaTHKa» depe3 00ecredeHne BO3MOXKHOCTH TPUOOPETCHUS
¥ WCTIONB30BaHusl Ooyiee TIIyOOKHX T€OMETPUYECKHUX 3HAHWHA M JIEHCTBHUH, CrieNn(UIHBIX TEOMETPHH, U
HEOOXOMUMBIX JIsi YCHEIHOTO NpodecCHOHATBHOrO 00pa30BaHMUs, CBS3aHHOTO C HCIIOJIB30BAHUEM
MaTeMAaTHKH.

[IpropureTHRIMU 3ama4aMy Kypca TE€OMETpPHH Ha YriyOJIEHHOM YPOBHE, PACIIUPSIOMIAMH U
YCHIJIMBAIOLITUMHU KyPC 0a30BOI0 YPOBHS, SBJISIOTCS:

® pacmIMpeHHe NPEeACTABICHHS O TEOMETPHH KaK 4YacTH MHUPOBOW KYIbTYypbl U (OpMHUpPOBAHHE
OCO3HAHUS B3aUMOCBSI3U T€OMETPHH C OKPYKAIOITIM MUPOM;

e popMHpOBaHHE TMPEJCTABICHUS O NPOCTPAHCTBEHHBIX (HUrypax Kak O BaXXKHEUIIHX
MAaTCMAaTHYCCKHUX MOACIIAX, MMO3BOJIAIONIUX OIMMMUCBIBATL U U3Yy4YaTh pPa3HbIC ABJICHUA OKPYKAIOMICTO0 MHPA,
3HaHWE MOHATUIHOTO amnmapara 1o pasaeny «CTepeoMeTpus IIKOIFHOTO Kypca TEOMETPHUH;

o (I)OpMI/IpOBaHI/IC YMCHHA BJIaJ€Th OCHOBHBIMU MOHATUAMHU O MNPOCTPAHCTBCHHBIX Q)Hrypax n ux
OCHOBHBIMH CBOMCTBaMM; 3HAHUE TeOpeM, (DOpMYJI M YMEHUE UX IPUMEHSTh; yMEHHUsI TOKa3bIBATh TEOPEMBI
Y HAXOJIUTh HECTAHAAPTHBIE CTIOCOOBI PELISHHS 3a/1aY;

o (GopMupoBaHHE YMEHUS PACIIO3HABATh HAa YePTEkKax, MOJIENSIX U B peallbHOM MHPE MHOTOTPaHHUKHU
1 TCJia BpalllCHHA; KOHCTPYUPOBATH TCOMCTPUUCCKUEC MOACIIN,

o HOpMHUPOBAaHUE TMOHUMAHHMS BO3MOXXHOCTH aKCHOMATHYECKOTO ITOCTPOCHHUS MaTeMaTUYECKUX
Teopuit; GpopMUpPOBaHIE MOHUMAHUS POJIM aKCUOMATHKHU TIPY TIPOBEICHUN PACCYKACHUN;

e (hopMUpOBaHUE YMEHUS BIAJIETh METOJAMH JOKA3aTeIbCTB U AITOPUTMOB PEUICHUS; YMEHUS UX
MIPUMEHSTH, TPOBOJIUTH JOKa3aTeJIbHBIC PACCYXICHHUS B X0J1€ PEIICHUS CTEPEOMETPUICCKHX 33/1a4 ¥ 337124
C MPaKTHYECKUM COJIepKaHHueM; (POPMUPOBAHHUE MPEACTABICHHS O HEOOXOIUMOCTH JI0KA3aTeIbCTB MPU
000CHOBaHWM MAaTEMATHUYECKUX YTBEPXKICHUH M POIM aKCMOMATHKHA B TPOBEACHHU JE€AYKTUBHBIX
paccyX/JIeHU;

® Pa3BUTHE U COBEPIIIEHCTBOBAHNE HHTEIUIEKTYAIBHBIX U TBOPYECKUX CITOCOOHOCTEH 00yJIaroImuxcs,
MO3HABATEIFHOW AaKTHUBHOCTH, MCCIEAOBATEIILCKUX YMEHHUW, KPUTHYHOCTH MBIIUICHUS, WHTEpeca K
W3YYEHHUIO T€OMETPHH;

o hopMupoBaHue GyHKIIMOHATHHON IPAMOTHOCTH, PEJICBAHTHON r€OMETPHUU: YMEHUS paCIiO3HABATh
MIPOSIBJICHHUSI TEOMETPUYECKUX TIOHSATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEabHBIX >KU3HEHHBIX
CUTyallusiX W TPH HW3YYCHUU JPYTHX YYEOHBIX MPEIMETOB, TPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEW, MOJICIMPOBAHUS PEATbHBIX CUTyalluld, HCCIEI0BaHUSI TOCTPOEHHBIX MOJENEH,
WHTEPIPETAllUU TTOJTYYCHHBIX Pe3yIbTaTOB.

OcHoBHBIE conep)kaTtenbHble JUHUM Kypca «l'eomerpum» B 10—11 xmaccax: «lIpsvble u
IUIOCKOCTH B TIPOCTPaHCTBE», «MHOrorpaHHuku», «Tema BpameHus», «BeKTOpbl W KOOpPAWHATHI B
MPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe B DepepaabHOM TOCYIaPCTBEHHOM 00pa30oBaTEIbHOM CTaHIAPTE CPEIHETO
obmiero oOpa3oBaHus TpeOOBaHUE «YMETh ONEPUPOBATH IMOHITUSAMWY», PEICBAHTHBIX TEOMETPHUM Ha
yriryonéHHoOM ypoBHe o0ydeHuss B10—I11 Kkimaccax, OTHOCHTCS KO BCEM COACPIKATCIbHBIM JIMHUSIM
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y4eOHOro Kypca, a GopMHpPOBaHHE JOTHYECKUX YMEHUH pacrpeenseTcs He TOJIBKO Mo CoAepKaTeIbHbIM
JUHUSAM, HO U 1m0 roxam oOyuenus. Coxepxkanue oOpa3oBaHHS, COOTBETCTBYIOLIEE INPEIMETHBIM
pe3ynbrataMm ocBoeHHs lIpumepHoil pabodeld MmporpamMMbl, pacmpenei€HHBIM 10 TrojaM OOy4YeHWs,
CTPYKTYpPUPOBaHO TakUM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, MNPHHLIUIHAIGHEIM BOMPOCaM
oOyJaroruecs: 00paIalich HEOTHOKPATHO. DTO MO3BOJISIET OPTaHU30BATh OBNIAICHIE TeOMETPHIECKIMHU
MOHATHSAMH ¥ HABBIKAMH IIOCIIEJOBATEIbHO W TIOCTYNATENbHO, C COONIIOJIEHHEM TIPHHIIAIIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYI0O CHUCTEMY T€OMETPUYECKHUX IpeICTaBICHUI
00yJaroIuMXcs, pacIupsis U yrayousist e€, 00pasys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.
[epexon k U3y4eHHIO TEOMETPUH Ha YTITyOJIEHHOM YPOBHE TIO3BOJISIET:

—co3mate ycioBus i AuddepeHmuanuu  o0ydeHHWs, TOCTPOSHUS  HWHINBUIYaIbHBIX
00pa30BaTeNbHBIX NPOTpaMM; OOECHeunTh YTIAyONEHHOE W3y4YeHHE TEeOMETPHUH KaK COCTaBIISIOIICH
yaebHoro mpeamera «MaremaTukay;

— TIOJTOTOBHUTH O0YUAIOMINXCS K MPOJIOIDKEHHUIO H3YyUeHHS MAaTEMATHKH C yIETOM BeIOOpa Oymyteit
npogeccuu, odecreurnBas MPeeMCTBEHHOCTh MEKIY OOIIMM U TPOPECCUOHATLHBIM 00pa30BaHUEM.

MecTo y4eOHOr0 Kypca B y4eOHOM ILIaHe

B Yueonom mrane MBOY COIII Nel2 r. Ilenssr Ha uzydeHue yriayOn€HHOTO Kypca TEOMETPUU B
10—11 kmaccax oTBoauTcst 3 y4eOHBIX Yaca B HEJICNIO B TEUEHUE KAXKIOro rojia 00ydeHus, BCEro 3a qBa
ronia ooyueHust —204 y4eOHBIX daca.

Ilnanupyemble npegMeTHbIE Pe3y/abTAThI 0CBOCHUsI padoueil nporpaMmsbl (110 rogaM o0y4eHus )
OcBoenne yuebHoro kypca «['eomeTpus» Ha ypoBHE cpeqHero odmiero o0pa3oBaHus JOJKHO

o0ecreynBaTh JOCTHKEHHUE CIIEAYIOIINX IPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 knace

e  (CB00OJHO OMEPHUPOBATH OCHOBHBIMU MOHATHSIMH CTEPEOMETPUH MIPH PEIICHNH 33724 U MPOBEIECHUH
MaTEMaTUYECKUX PaACCYKICHUM.

e  [IpyMeHATH aKCHOMBI CTEPEOMETPUH U CIEICTBUSA U3 HUX IPH PELIEHUH T€OMETPHUUECKUX 3a/1ay.

e KiaccupuuupoBarh B3aHMMHOE PpACIONOKEHHE MNPSMBIX B MPOCTPAHCTBE; IUIOCKOCTEH B
MIPOCTPAHCTBE; NPSAMBIX M IIIOCKOCTEN B IPOCTPAHCTBE.

e  (CB0oOOJHO OmEpHUpOBATh MOHATHAMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKAY NMPSMBIMU B
MIPOCTPAHCTBE; MEXKAY IPAMOI U TNIOCKOCTHIO.

e  (CB00OOIHO OIEPUPOBATH NOHSITHUAMH, CBI3aHHBIMHU C MHOTOTPaHHUKAMH.

e (CBo0OgHO pacro3HaBaTh OCHOBHBIE BHIbl MHOTOI'PAHHUKOB (IpU3Ma, MUPaMUAA, HIPSAMOYTOJIbHBIH
napajuieenunen, Kyo).

e  Kuaccuduimpopatb MHOTOTPaHHUKHU, BRIOUPAst OCHOBAHUS [T KJIIACCU(DUKAIUH.

e  (CB00OOIHO OIEPUPOBATH HOHITHUAMH, CBA3aHHBIMH C CEYEHUEM MHOTOIPAaHHUKOB IIOCKOCTBIO.

e  BrImonHATH NapajuieNbHOE, IEHTPAIILHOE U OPTOrOHAIBHOE MPOEKTUPOBaHKE (PUTYp HA TUIOCKOCTD;
BBITIOJTHSATH N300paXkeHns1 GUryp Ha MIIOCKOCTH.

e Crpouth ceyeHHs] MHOTOTPAHHHUKOB pa3IMYHBIMA METOJAaMH, BBITIOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB TMPOCTHIX 00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHH3Y.

e  BpUHCHATH IUIOMAAN TOBEPXHOCTEH MHOTOIPaHHHUKOB (MPU3Ma, MUPAMHJIA), TEOMETPUUYECKHUX TeT C
npuMeHeHueM Gopmy.

e (CBOOOJHO OMEpPHPOBATh MNOHATHUSAMHU: CHMMETPHS B TPOCTPAHCTBE; IIEHTP, OChb U IIJIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TIOCKOCTh CHMMETPUH (DUTYPBI.

e (CBo0OOOHO oOHEpUPOBATH MOHATHSMH, COOTBETCTBYIOLIIMMH BEKTOpaM H KOOpAMHATaM B
MIPOCTPAHCTBE.

e  BrinonHATH A€MCTBUS HAa/l BEKTOPaAMU.
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Pemats 3agaum Ha A0Ka3aTeNnbCTBO MAaTEMATUYECKUX OTHOIIEHHWH M HaXO0)KJIEHUE T€OMETPHUUECKUX
BEJIMYNH, TMPUMEHSS WU3BECTHBIE METOJBI MPHU PELUIEHHMH MaTEeMaTHYECKUX 3a4ad IOBBIIMIEHHOTO U
BBICOKOT'O YPOBHSI CIOHOCTH.

[IpumMensTH IpOCTEHIINE TPOrPAMMHBIE CPEICTBA U HICKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI IIPH
PELICHUN CTePEOMETPUIECKUX 3aad.

W3Bnekarp, mpeoOpa3oBbIBaTh W HMHTEPHOPETHPOBAaTh HHPOPMALUIO O MPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeXax U PUCYHKaX.

[IpuMeHsTH NOTy4YEHHbIE 3HAHUS Ha MIPAKTUKE: CPABHUBATh U AHAIN3UPOBATh PEAIbHBIE CUTYAIHH,
IPUMEHSATh N3yYEHHbIE MIOHATHUS B IIPOLIECCEe IIOMCKA PELICHUs] MaTeMaTu4ecKy c(hopMyIMPOBaHHOM
npoOJeMbl, MOACIUPOBATh PEANbHBIE CUTYAllMH Ha SI3bIKE TEOMETPHUH, HCCIEAO0BATh MOCTPOCHHEIE
MOJENU C HCIOJb30BAHMEM TI'E€OMETPUYECKMX IOHATUI M TEopeM, almapaTra aiareOphl; peraTh
MIPAKTUUYECKUE 33/1a4H, CBSI3aHHBIE C HAX0XKIEHUEM F€OMETPUUYECKUX BEIHUNH.

Wwmets npeacTaBieHyst 00 OCHOBHBIX 3Tanax pPa3BUTHsI T€OMETPUN KaK COCTaBHOM 4acT (pyHAaMEHTa
Pa3BUTHS TEXHOJIOTHM.

11 kaacce

CB00OOIHO ONEpHPOBATH MOHATHSMH, CBI3aHHBIMU C IIMJIMHIPUIECKOH, KOHMYECKOH 1 chepryecKoit
MOBEPXHOCTIIMHU; OOBACHATH CLIOCOOBI MTOTyYCHHS.

OnepupoBarh MOHATUSAMH, CBSI3aHHBIMU C TeJaMM BpALICHUS: LIWIMHAPOM, KOHYyCOM, cepoil u
IapOM.

PacnoznaBats Tena BpameHus (HUIMHADP, KOHYC, cdepa U map) 1 00bIACHITH CIIOCOOBI TIOTyYeHHS Te
BpaIICHUSI.

KnaccudummpoBats B3anMHOE paciiookeHue cepsl U TIOCKOCTH.

BbUuCIATE BETMYMHBI 3JIEMEHTOB MHOTOTPDAaHHMKOB M TeJ BpalleHHA; OObEMBI M IUIOIIAAU
MOBEPXHOCTEW MHOTOTPAHHUKOB U TEJ BPALICHUS, TEOMETPHUYECKHX TN C MPUMEHEHHEM (QOopMyII.
CB0OOOJIHO OMEpHpPOBaTH TMOHITHUSAMH, CBS3aHHBIMH C KOMOHWHAIMSIMH Tell BpalleHUs |
MHOTOTPaHHUKOB: MHOTOTPAaHHHK, BIIMCAaHHBIH B cdepy M OINHMCaHHBIM OKoJO cdepsl; chepa,
BIIMCAaHHAasl B MHOTOI'PaHHUK HJTH TEJIO BPAILICHHS.

BbIuucnsaTh COOTHOIIEHHUS MEKAY IIONIAIMHA IOBEPXHOCTEN 1 00BEMaMU MOTIOOHBIX Tell.
N300paxarh u3ydaembie (UTypHI; BHITOIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (QUTYD: BUI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHS TEJl BPAIICHUS.

W3Bnekatb, WHTEPOPETHPOBaTh M NpeoOpa3oBBIBaTh HHPOPMALMIO O NPOCTPAHCTBEHHBIX
TreOMETPUUECKUX (PUTypax, NPEACTABICHHYIO Ha YePTEXax U PUCYHKaX.

CB000HO OTIEpUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMoyHATh onepanyu Hajl BEKTOPaMH.

3agaBath MIIOCKOCTh YPaBHEHUEM B IEKAPTOBON CUCTEME KOOPAHMHAT.

Pemate reoMeTpuueckue 3ajadyd Ha BBIYMCICHUE YIJIOB MEXKIY MPSIMBIMH H TUIOCKOCTSIMU;
BBIUUCIICHHE PACCTOSIHUH OT TOYKH JO IDIOCKOCTH, B IIEJIOM, Ha IPHMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METOJIA TIPH PELICHUH.

CB00OOJIHO OTIEpHPOBATH TOHATUSMH, CBSI3aHHBIMHU C JIBWKEHHEM B MPOCTPAHCTBE; 3HATH CBOWCTBA
JBYOKEHHUH.

BBITIOJIHATh M300paKEHUS MHOTOIPDAaHHMKOM M TeJl BpAIICHUs NpU MapajuleIbHOM IIEPEeHoCE,
LHEHTPAJILHON CUMMETPHH, 3ePKAIbHOH CHMMETPHH, TIPH TIOBOPOTE BOKPYT NPSAMOM; MpeoOpa3zoBaHus
noao6us.

CTpouTh cedeHHs: MHOTOTPAaHHMKOB M TN BpAlCHMS: CEUeHHA LWIMHApa (NapajulelbHO |
NEPIEHIUKYISIPHO OCH), CEYEHHUs KOHyca (MmapajuieIbHOE OCHOBAaHUIO M TPOXOAALIEe dYepes
BEPILMHY ), CEUEHHS 1apa.

Hcnonp30BaTh METOBI MOCTPOCHUS CEUESHHUI: METOA CJIEI0B, METOA BHYTPEHHETO IPOEKTUPOBAHNS,
METO/ NIepeHOca CEKyIEeH IOCKOCTH.
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e  Jloka3bIBaTh T€OMETPUUECKHUE YTBEPIKICHUS.

e [IpuMeHATh reoMeTpHUECKUE (DaKThl AJS PEIICHHS CTEPEOMETPHUECKUX 3a/ad, MpPEeAroJararoinx
HECKOJIBKO IIar0B PEIICHHs, €CIH yCIOBUS MPUMEHEHHS 33/1aHbI B SIBHOM U HESIBHOM (hopMe.

e Pemarh 3aa4n Ha 10Ka3aTeNbCTBO MAaTEMAaTHUYECKUX OTHOLICHHWH M HAaXO0XICHHE I'€OMETPUUYECKUX
BEJINYMH.

e [IpuMeHATH MporpaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHCTEMBI MpPU PEIICHUU
CTEPEOMETPUUECKUX 3aad.

e  JIpuMeHATh NOJTy4YEHHbIC 3HAHUS HA INPAKTUKE: CPAaBHUBATh, AHAIU3UPOBATh U OLICHUBATh peajbHbIe
CUTyalluu; IPUMEHATh HM3Y4YCHHBIE IOHSTHS, TEOPEMbI, CBOIICTBA B IPOLIECCE IIOMCKA DPELICHUS
MaTeMaTH4ecku c(HOpMYIMPOBaHHON NpoOIEeMBbI, MOJCTUPOBATh PEalbHbIC CUTYyallMd Ha SI3bIKE
TEOMETPHUH, HCCIIEN0BATh MOCTPOCHHBIE MOJIENN C HCHOJIb30BAaHHMEM T'€OMETPHUUECKHUX MOHATUH U
TEeopeM, ammapara anreOppl; pelaTh NpPakTUYeCKHe 3aJadd, CBSI3aHHbIE C HAaXOXKICHHEM
TEOMETPUUYECKUX BEITMYNH.

e  lImMets mpencraBieHus: 00 OCHOBHBIX 3Talax pasBUTHS F€OMETPUH KaK COCTaBHOHN YacTH (PyHIaMEHTa
Pa3BUTHS TEXHOJIOTHM.

COJEP)KAHHUE YYEBHOI'O KYPCA

IIpsiMBbIe ¥ NJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHATHS CTEPEOMETpHH. Touka, mpsMasi, TIOCKOCTh, MpOCTpaHCTBO. lloHsATHE 00
AaKCHOMaTHYeCKOM MOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIIEJCTBUS U3 HUX.

B3anmHOEe pacnonoxeHue NpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECS, MNapajuleIbHbIE H
CKpemuBaromuecs: npsamsle. [Ipu3HakW CKpelMBarOmMXcs NpAMBIX. llapamnensHOCTs HpsAMBIX U
TUIOCKOCTEW B MPOCTPAHCTBE: MapaijiesibHble MpsAMble B MPOCTPAHCTBE; MapalIeNbHOCTh TPEX MPAMBIX;
NapajyiebHOCTD MPSIMOM M IutockocTH. [lapanensHoe M LEeHTpalIbHOE MIPOSKTUPOBAHKUE, N300paKeHNE
¢uryp. OCHOBHBIC CBOWCTBa MapaJlIeIbHOTO MPOSKTUPOBaHus. M3o0paxkenue (Guryp B mapajuieibHOM
MPOEKINU. YTIBl C COHANpaBICHHBIMH CTOPOHAMH; YIOJl MEXAYy MpsAMBIMA B TPOCTPAHCTBE.
IlapamienbHOCTh IIOCKOCTEN: TapajuleNbHbIE IIJIOCKOCTH; CBOWCTBA MapaUIEIbHBIX IUIOCKOCTEH.
[Mpocrefine mpocTpaHCTBEHHbIE (UTYPHl HA TUIOCKOCTH: TETPad/p, MapajUielNienuIie/l; MOCTPOCHUE
CEUYECHUI.

[lepnieHAUKYIAPHOCTh TPSIMONM M TUIOCKOCTH: TEPHEHIUKYJIApHBbIE TMpsIMbIE B MPOCTPAHCTBE,
MpsIMbIE TIApaJUIeTIbHBIE U MEPIEHANKYJIIIPHbIE K MJIOCKOCTH, MPU3HAK MEPHEHIUKYIIPHOCTH MPSIMON U
IUIOCKOCTH, TeOopeMa O MpsMOH MNEpPHEeHIUKYJISIPHOM IUIOCKOCTH. OpTOrOHaJbHOE INPOECKTHPOBAHME.
IlepieHauKynsip W HaKJIOHHBIE: PACCTOSHHWE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT MPAMOM [0
IUIOCKOCTH, TNpOeKUus (UTYypbl Ha IUIOCKOCTh. llepmeHauKyIIpHOCTh IUIOCKOCTEH: TpPH3HAK
MEPIEHINKYIISPHOCTH JBYX ITOCKocTel. Teopema o TpEX MeprneHAnKyIspax.

VYribl B IPOCTPAHCTBE: YIOJl MEXKY MPSAMOM U INIOCKOCTBIO; ABYTPAHHBIN YIOJl, TUHEHHBIM yroi
JIByTpa”HOro yria. TpéXrpaHHblil © MHOTOTpaHHbIE yIiibl. CBONCTBA IVIOCKUX YIJIOB MHOTOTPAHHOTO YTJIA.
CBoiicTBa MJIOCKMX W ABYIPAaHHBIX YITIOB TPEXTPAHHOTO yriia. TeopemMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKH

Buapl MHOrOrpaHHMKOB; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroinpHas mnpusma; mpsiMas u
HaKJIOHHAs TPU3MBI, OOKOBasi W TOJHAs TMOBEPXHOCTh Tpu3MbL. [lapamnenenwmen, TpsIMOYTOIBHBINA
napajJiesienune u ero cBoiicrea. Kparuaiiime myTu Ha NOBEpXHOCTH MHOTOrpaHHUKA. TeopeMa Ditnepa.
IIpocrpanctBennas teopema [ludaropa. [lupamuna: n-yronpHas nupamuja; NpaBWIbHAS W yCEYEHHAS
nupamusl. CBoicTBa pédep U OOKOBBIX rpaHel MpaBMWIIbHON mupaMuzpsl. [IpaBuibHbIE MHOTOTPAaHHUKH:
MpaBWiIbHAs MpHU3Ma U TMpaBWiIbHAS MUpaMUAA; MpaBUIbHAsS TPEYroyibHAs MUPaMUIA W MPaBUILHBINA

TeTpasap; kyo. IlpencraBnenue o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTAdIP, JOJEKadAP M UKOCAdIP.
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Breruncnenne 531eMEHTOB MHOTOTPAaHHHUKOB: p&0pa, auaroHanu, yribel. [lmomans OOKOBOI
MOBEPXHOCTH ¥ TIOJHON TOBEPXHOCTH MPSMOW IMPH3MBI, IUIOIAh OCHOBaHMIA, TeopeMa O OOKOBOH
MTOBEPXHOCTH MPSIMOH MpH3MBL. I Litommans O0KOBOM MOBEPXHOCTH U TTOBEPXHOCTH MTPABHIHLHOM TTHPAMHUIHI,
TeopeMa O IJIOLIAIN YCEUYEHHON MUPaMHUIBI.

CruMMeTpurs B IPOCTPAHCTBE. DIIEMEHTH CHMMETPHH MTPABUILHBIX MHOTOTPAaHHUKOB. CHMMETpHS
B IPaBWIBHOM MHOTIOIPDAHHUKE: CHUMMETpPHS MapajUielenunena, CUMMETPUsl MPaBUWIbHBIX MPHU3M,
CUMMETpPHUS IIPABIIHHON MUPaAMUIBIL.

BexkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsTHA: BEeKTOp B MPOCTPAHCTBE; HYIIEBOM BEKTOp, JJWHA HEHYJIEBOTO BEKTOPA; BEKTOPHI
KOJUTHHEapHbIe, COHAIIPaBIEHHBIE W MPOTHBOIIOIIOKHO HAIIPABJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JleficTBUsI ¢ BEKTOpaMHU: CIOXEHHE U BBIUMTAHHE BEKTOPOB; CyMMa HECKOJIBKHUX BEKTOPOB; YMHOXKEHHE
BeKTOopa Ha ymcio. CBoOMCTBa ciokeHUsI BeKTOpoB. CBOWCTBA YMHOXKEHHUSI BeKTOpa Ha umcio. [lonarue
KOMIUTaHapHble BeKTOpbl. lIpu3Hak KomIulaHapHOCTH TpEX BeKTOpoB. llpaBuio mapanienenunena.
Teopema 0 pa3igoxkeHHMH BeKTOpa MO TpEM HEKOMIUIaHApHBIM BekTopam. IIpsMoyronpHas cucrema
KOOpAWHAT B TMpocTpaHcTBe. KoopamHaTel BekTopa. CBsi3p MEXAY KOOpAWHATAMH BEKTOpa U
KOOpJMHATAaMU TOYEK. YTOI Mex 1y BekTopamu. CKalsipHOE IPOU3BEACHNE BEKTOPOB.

Tesa BpameHus

Ilonsarus: OMUIMHAPUYCCKAA MOBEPXHOCTh, KOHNYECKasAd ITOBEPXHOCTD, C(bepI/I‘ICCKaﬂ IMOBCPXHOCTD,
oOpasyroimue noBepxHocTe. Tena BpallleHHS: IWIMHIDP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, mmap.
B3aumHoe pacmonoxenue chepbl W IDIOCKOCTH; KacaTelbHasl TUIOCKOCTh K cdepe. M3o0pakenue Ten
BpallleHus Ha IUIOCKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpus cepsl U mapa.

O6béM. OcHoBHBIE cBOiicTBa 00BEMOB Tenm. Teopema 00 o00bEME NPAMOYTOIBHOTO
napajuiesienurea u cieAacteusg u3 He€. OOBEM MpsAMON M HAKIIOHHON MPU3MBI, IWIHHIPA, TUPAMHUIEl U
koHyca. OOBEM 11apa U MapoBOTO CErMEHTA.

KoMOunanuu ten BpaleHns W MHOTOTpaHHUKOB. [Ipu3ma, BnrcaHHas B LWJIMHIp, OMHCAHHAS
okojio nwimHapa. [lepecedenue cdepsl 1 mapa ¢ miockocThio. Kacanue mapa u cdepsl MIOCKOCTHIO.
[lonsiTie MHOTOrpaHHUKA, OMUCAHHOTO OKOJO cdepbl, chephl, BIMCAHHOW B MHOTOTPAHHUK WM TEJIO
BpalleHusl.

[Tnomane MOBEpXHOCTH IWIWHApPA, KOHyca; Iulomans cdepbl u e€ uyacter; [lomoOue B
npoctpaHcTBe. OTHOmIEHHEe O0BEMOB, IIOManel MOBepXHOCTeW TOoMo0HBIX ¢uryp. llpeodpasoBanue
nono0us, romorteTHs. Perenne 3a7a4 Ha MIOCKOCTH € UCTIOIB30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

HOCTpOCHI/Ie ceueHui MHOT'OTPaHHUKOB W TEJI BpAallCHUA: CCUCHHA LUJIHMHApPA (HapaJ]J]eJ]BHO )41
MIEPIICHNKYJISIPHO OCH), CEUYCHHUsI KOHyca (MapajuielbHOe OCHOBAaHWIO M TPOXOIAIIEE Yepe3 BEpIINHY),
CEYEHHs IIapa; METOMAbl MOCTPOEHHS CEYEHHUIl: METOJ| CJIEJ0B, METOJ BHYTPEHHEIro IMPOEKTHPOBAHUSA,
METO/] TIEpEeHOCa CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTtopsl B mpocTtpancTBe. Omnepanuu Haja BEKTOpamMH. BEKTOpHOE YMHOMKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHHs. [IpaMoyronpHas cucremMa KOOpaAWHAT B pocTpancTBe. KoopauHate
BekTopa. PasnoxeHume Bekropa 1o Oasucy. KoopIMHATHO-BEKTOPHBIM METOA TMPH PELICHUH
reOMETPUUYECKHX 3a/a4.

JBu:KeHHUs B MPOCTPAHCTBE
JBmxenus mpoctpancTBa. OtobOpakenws. J[BmwkeHus un paBeHcTBO ¢uryp. OOmue cBoWCTBa

JIBWKECHUN. Bubl IBW)KEHUI: TapalIeNIbHBII [IEPEHOC, LICHTPalbHasl CHMMETPUS, 3€pKalbHAsl CHMMETPUS,
NoBOPOT BOKpyT npsimoii. [IpeoOpazoBanus nogodus. IIpsmas u chepa Ditnepa.
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TEMATHUYECKOE IIVNIAHUPOBAHUE YYEBHOI'O KYPCA

(10 TOOJAM OBYYEHMA)

10 kanacc (102 yacoB)

Ha3Banue pas3nena

(Tembl) Kypca OcHoBHOe coepKkaHue OcHOBHDIE BUIBI A€SITENLHOCTH
y4yauuxcs
(K0JIN4€eCTBO YaCOB)

Brenenue B OcHOBHBIE  NPOCTPAaHCTBEHHbIE Omnpenegsitb  IUIOCKOCTH  Kak
cTepeoMeTpHIo ¢purypsi. ¢urypy, B KOTOpOH BBINOJHSETCS
(11 9) [TorsTHs  CTEepeoMeTpHH: TOYKA, | TUIAHUMETPHS.

npsiMasi, TJIOCKOCTh, MPOCTPAHCTBO. Jenate mpocTeimue Joruyeckue
OcHOBHBIE TpaBHja H300paKeHHs Ha | BBIBOJBI U3 aKCHOMATHUKHU TJIOCKOCTH.
PUCYHKE IUIOCKOCTH, MapaIeNIbHBIX IIpuBomuTs TpHMEPHI PEATBHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka. | OOBEKTOB, WACATU3aIMel KOTOPBIX
[onsTus: MepeceKarouecs | SBIAI0TCS aKCHOMBI T€OMETPHH.
IUIOCKOCTH, MEpeceKaroIuecs npsamas u W3y4ars, OpHUMEHATh NPUHIMIIBL
IUIOCKOCTB; MOJIyIPOCTPAHCTBO. ITOCTPOEHUS CEUEHUIA.
MHororpaHHuKH, n3zo0paxxeHne Hcnonb3oBaTh 1715 MOCTPOEHUS
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, | CCHEHUH  METON  CJIEAOB,  METOJ
HECYIIECTBYIOLINX OOBEKTOB. BHYTPEHHETO MPOEKTUPOBAHUSA, METOL
AKCHOMBI cTepeoMeTpHu U | TIepeHoca CeKyIen TI0CKOCTH.
nepBble CIeCTBUA U3 HUX. Pematn CTEepeOMeTpHIECKHE
CriocoObl  3amaHMsa  OpAMBIX M | 337add: HA ONpEAEICHUE BUAA CCUCHUS
IJIOCKOCTEW B IPOCTPAHCTBE. 1 HaX0’KJEHHUE €T0 TUIOIAIHN.
O0603HaueHHS MPSIMBIX u AKTyann3upoBath (pakThl U METOBI
IJIOCKOCTEH. IUIAHUMETPHUH, PEJICBaHTHBIE TEME,
Ceuyennsi. M300paxkeHue cedeHWH | IPOBOANUTHL AHAIOTHH.
MUpaMubl, Ky0a M TPHU3MBI, KOTOPHIE Hcnonb3oBaTh TMpH  pelIeHUU
MPOXOJIAT uepe3 ux péopa. M3o0pakeHne | 3a1a4 clieAyrolne TUIaHUMETPUIEeCKIe
NepeceyeHnsl MOIYUYEHHBIX MJIOCKOCTEH. | (haKThl M METOBI:
PackpaiirBanre NOCTPOCHHBIX CEYECHHM Teopembl Qaneca u 0
pa3HBIMU [[BETaAMH. MIPONOPIIMOHATBHBIX OTpe3Kax.
Meton ciaenoB Il NOCTPOCHHMA | ANTOPUTM JI€JI€HHS OTpe3Ka Ha 7
ceyenuii.  CBoiicTBa  mepecedeHuil | paBHBIX dacTeil. Teopema Menenas.
npsaMmbix u  1wiockocter. Iloctpoenue PaBHOOCIpeHHBIE  TPEYTOJBHUK.
cedeHWid B mHpammuje, Kybe mo Tpém | PaBHOCTOpOHHUMI TPEYTOJIbHUK.
ToukaM Ha péopax. Co3nanue BeIHOCHBIX | [IpsMoyronbHbII TPEYTOJbHHUK.
YepTeKel U 3amuch maroB moctpoeHus. | CBOMCTBO cpenHein JINHUU
IloBTOpEHME MIIAHNMETPHUH. TpeyroJbHHKA. CaoiicTBO
TeopeMa 0 NPONOPUMOHANBHBIX | OMCCEKTPUCHL  yIJa  TPEYToJbHHKA.
orpe3kax. llogobme TpeyronbHUKOB. | CBOWCTBO MeIMaH TPEYroJbHUKA.
Teopema Menenas. Pacué€Tel B ceueHusIx [Tpusznaku og00us
Ha BBIHOCHBIX YEPTEkKAX. TPEYTrOJIbHHUKOB.
HcTtopus pa3BUTHS TUIAaHUMETPUU U [oayyaTs mpeacraBjeHusi 00
CTEPEOMETPHH OCHOBHBIX ATarax pa3BUTHI T€OMETPHH
KaK COCTaBHOW dacTh (QyHIaMEHTa
Pa3BUTHUSA TEXHOJIOTUI

B3aumHoe B3auMHoe pacnosiokeHue NpsIMbIX B Kanacenpuumposars  B3auMHOE
pacrnosokenne NPAMbIX B | IPOCTPAHCTBE. CKpemMBaroImuecs: | pacoIoXKeHHe MPSIMBIX B
NMPOCTPAHCTBE npsmble. [Ipu3Haky CKpeUIMBAIOIIMXCS | POCTPAHCTBE, WTIOCTPUPY S
) MPSAMBIX. PUCYHKaMHM W TPUBOASA NPUMEPHl U3

[TapannensHbie npsMbIe B | peaJibHOM KU3HU.
MIPOCTPAHCTRBE. Teopema 0 Joka3bIBaTh TEOpeEMY 0
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CYLIECTBOBAHMM U  €IMHCTBEHHOCTHU
MpSAMON TapajieIbHOW JaHHOM MPSAMOH,
MPOXOIALLIEH YepPE3 TOYKY MPOCTPAHCTBA
U HE JeXalued Ha JaHHOM MpsSMOM.
Jlemma o mepecedeHUM NapalieIbHbBIX
MPSAMBIX TUIOCKOCTHIO. [lapajiensHOCTh
Tpex npsambix. Teopema o0 Tpéx
napaieIbHBIX TPSIMBIX.

Teopema o CKPEIIHUBAIOIIUXCS
MPSIMBIX.

[MapannensHoe MIPOECKTUPOBAHUE.
OcCHOBHBIE CBOICTBa TapalIEITHHOTO

MpoeKTHpoBaHus. M300paxkeHne pa3HbIX
(Guryp B napayuieIbHON MPOCKITUH.
[enTpanbHast MPOESKILIMSL.
VYron c COHANpaBJIE€HHBIMU
CTOpPOHaMU. YTOJI MEXKIY IIPSIMBIMHU.
3agaud HA  JI0Ka3aTelbCTBO U

UCCIIeI0BaHUE, CBSI3aHHBIC c
PacIooKECHUEM MPSIMBIX B
MIPOCTPAHCTBE

CyIIECTBOBAHMH U €IUHCTBEHHOCTU
MapajjieIbHON TPSIMOM, MPOXOsIIEH
yepe3 TOYKYy IIPOCTPAHCTBA M HE
JeXallled Ha IPyrou npsMou; JeMMy O
MIEPECEUCHUH  IIIOCKOCTH  JIByMs
NapauIeIbHBIMU MPSIMBIMU; TEOPEMY O
TpEX MapaIeNbHbIX TPSIMBIX.
Joka3biBaTh IIPU3HAK
CKPEIINBAOIUXCS IPAMBIX, TEOPEMY O
CKPELIUBAOIIUXCS IPSIMBIX.

Joxa3biBaTh Teopemy 0
PaBEHCTBE YTJIOB C COHAIIPABICHHBIMHU
CTOPOHAMH.

OOBSACHATL, 4YTO  Ha3bIBACTCSA
MapajuIeIbHBIM u [ICHTPAIbHBIM

MPOEKTUPOBAHUEM M KaK BBITIOJHSIECTCS
MIPOSKTUPOBaHUE (PUTYp HA MIIOCKOCTh.
Jloka3bIBaTh CBOMCTBa
MapajieIbHOr0 MPOEKTUPOBAHMUS.
H3zo0paxate B mnapauienbHON
MPOCKIIUU pa3Hble T'COMETPUUCCKUE

(urypsr.

Pemarn CTepeoOMEeTpUUYECKHUE
3aJlayd  Ha  JIOKA3aTeNbCTBO U
HCCIIeIOBaHAE, CBSI3aHHBIC c
pacmoIoXeHueM TIPSIMBIX B
MIPOCTPAHCTRBE.

IIpoBoauTH JIoKa3aTelbHbIe
paccyxaeHus npu penieHnn

TCOMCTPUUICCKUX 3aaal, CBA3aHHBIX CO
B3aMMHBIM PACIIOJIOKCHUEM NIPAMBIX B
MIPOCTPAHCTBE.

CpaBHHBATb, AaHAIN3HPOBATH U
OlleHUBATH YTBEPXKICHUS C IIEJIBIO
BBISIBJICHHA JIOTHYCCKH KOPPCKTHBIX U
HEKOPPEKTHBIX PACCYKACHHM.

MoaeanpoBathb peanbHble
CUTyaliui, CBA3aHHBIC CO B3aMMHBIM
PpacroioKeHHEM MPSIMBIX B
MIPOCTPAHCTBE, Ha A3BIKE TCOMETPHH.

Hccaenosarb IIOCTPOEHHBIE
MOJETHN c HCIOJIb30BaHUEM
FEOMETPUUYECKUX TOHATHH U TEOpeM,
ammapara anreOpsl, UQPOBBIX
pecypcos.
IMosyyaTts mpencraBjieHHMe O
LIEHTPAJHHOM TPOEKTUPOBAHWU U 00
HACTOPHUH pabot o TEOpUHU
MIEPCTIEKTHUBBI
ITapanieabHOCTH IlonsTHA: NMapalIenbHOCTh TPSIMOM KuaaccupnumpoBars  B3auMHOE
NPSAMBIX M MJIOCKOCTEH B | M IUIOCKOCTH B TIPOCTPAHCTBE. pactooXeHHe MPSAMOM U TMIIOCKOCTH B
NPOCTPAHCTBE [Ipu3Hak napayiesbHOCTH NPSIMON U | IPOCTPAHCTBE, IIPUBOJA
(10 v) mwiockoctu. CBOMCTBA MapalIeNbHOCTH | COOTBETCTBYIOUINE NpUMEPBl U3
MPSIMOM U IIJIOCKOCTH. peanIbHON KU3HH.
I'eomeTpuyeckue 3a1a9n Ha @®opMyJMpoBaTh  ONpeeieHUe
BBIUNCIIEHHE u JIOKa3aTeNbCTBO, | MapaJuIeIbHBIX MPSIMON U MIIOCKOCTH.
CBSA3aHHBIE C MAPAJIETBHOCTHIO MPSIMBIX Joka3bIBaTh TIPU3HAK 0
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1 TUTOCKOCTEH B POCTPAHCTBE.

IlocTpoeHne cedeHus, IPOXOASIIETO
yepe3 JAaHHYIO NMPSIMYIO Ha 4YepTexe U
NapajuIeNbHOro APYyrou npsmou. Pacuér
oTHomeHu#. IlapamienbHas npoekuud,
MIPUMEHEHUE UIA MOCTPOCHMS CEUYECHUH
Ky0a U mapaienenumneaa.

CgoiicTBa  mapajenenunena u
MIPU3MBL.

[TapannensHble TUIOCKOCTH.
[IpusHaku  mapauIedbHOCTH  JABYX
TJIOCKOCTEH. Teopema 0
MapauIeIbHOCTH W €IMHCTBEHHOCTH
IUIOCKOCTH, MPOXOASIIEH yepe3 TOuKy,
HE MPHHAUISKAITYI0 JAHHOU IITOCKOCTH
U CJIEICTBUS U3 HEE.

CaoiicTBa napajuIeIbHBIX
IJIOCKOCTEN: 0 NapauIeIbBHOCTH MPSMBIX
MEPECEUCHNs] TP IEPECEUCHUN JABYX
napaieNbHbIX TIOCKOCTEH TpeTheil; 00
OTpPEC3Kax napauICJIbHbIX IMMPpAMBIX,
3aKIIOYEHHBIX MEXAY MapauleIbHbIMU
IUIOCKOCTSIMM; O TIEPECEUEHUH TPAMOI C
ABYMA NTapaJlICJIbHBIMU INIOCKOCTAMUA

MapaieIbHOCTH IPSIMOU U TNTOCKOCTH;
CBOICTBA TapajuICIbHOCTH TMPSIMOU U
IJIOCKOCTH.

Pemarts CTEPEOMETPHYCCKHUE
3a71a49M BEIYHMCIICHHS U JTOKA3aTeNbCTBO,
CBSI3aHHBIE  C  NAapaUICTbHOCTHIO
TPSMBIX u TUIOCKOCTEH B
HPOCTPAHCTBE.

Pematn IMPAKTHYCCKUE 3aavyd Ha
NOCTPOCHHUE CCUYCHMI Ha YCpTeIKAX
TCTpasApa U napajjicjienumncaa.

Pemarsn CTepEeOMETPUUECKHIE
3a/1a4d, CBSI3AHHBIE C MOCTPOCHHUEM
CEUYEHHUI IIOCKOCTHIO.

ITpoBoauTH JIOTUYECKU
KOPPEKTHBIE JI0OKa3aTeIbHbIE
paccyxaeHus npu peueHuu

TCOMCTPUUCCKHUX 3aJjad CBA3aHHBIX C
MapajvIeIbHOCTBIO TUNIOCKOCTEM.

CpaBHUBATh U aHAJTU3NPOBATH
pCaJbHBIC CHUTyalluHl, CBA3aHHBIC C
MapayieIbHOCTHIO npsMOi u
IUIOCKOCTH B IPOCTPAHCTBE;
MOJEJHPOBATHL pEAIbHBIE CUTYaLUH,
CBSI3aHHBIE  C  IapajuIeIbHOCTHIO
MPSIMOM M TUIOCKOCTH B IIPOCTPAHCTBE,
Ha A3BIKC TCOMETPHUU

IMepnenauxkyaspHocT
b MPSIMBIX U IIOCKOCTEH B
NpOCTPaHCTBE
(10 v)

[MoBropenme: Teopema Iludaropa Ha
IUIOCKOCTH, TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA.

CpoiicTBa Ky0a M TNPAMOYTOIBHOTO
napauieienunena. Beluucnenue anuH
OTPE3KOB B KyOe U IPSIMOYIOJIEHOM
napauesenumese.

ITepnenauKyIApHOCTH
IJIOCKOCTH. IIpu3nak
MEPIEeHIUKYIIPHOCTH psIMOU u
m10ckocTH. Teopema 0 CyleCTBOBAHUM
u €MHCTBEHHOCTH MIPSIMOH,
MIPOXOJSAIIEH Yepe3 TOUKY IPOCTPAHCTBA
U TEpHEHAUKYJISPHOM K INIOCKOCTH.
[InockocT M TEpNEeHAUKYJSPHBIE UM
MpsiMasi B MHOTOTpaHHUKAX.

IlepnenauKyIIsip 1 HAKJIOHHASL.

IlocTtpoeHne nepneHAMKyJsApa U3
TOYKH Ha NPSAMYIO.

Teopema 0 TpE€X NepHEHIUKYIApax
(mpsimast 1 oOpaTHas).

Yron Mexny CKpelMBarOIIMMUCS
npsMbIMU. [lonck mepneHIuKyIsIpHBIX
MPSIMBIX c [IOMOLIBIO
MIEePIIEHINKYIISPHBIX TUIOCKOCTEN

OpToroHajbHOE MTPOEKTUPOBAHHE.

Iloctpoenune cedenuii Kyba, MpHU3MBI,
MPaBHJIBHOW TMHPaMHIBI C ITOMOIIBIO
OpPTOTOHATILHON TIPOEKIUH.

opsMOl U

AKTyanu3upoBath (pakThl U METOBI

IJJAHUMETPHUH, PEJICBaHTHBIE TEME,
MIPOBOANTE aHAJIOTHH.

DopMy/JIMPOBATh  ONpPEACICHHS:
MEPIEHIUKYIPHBIX MPSIMBIX B

MPOCTPAHCTBE; OMNPEICICHUE MPSIMOM,
MEPIECHIUKYJISIPHON K TJIOCKOCTH.

Jdoka3bIBaTh: JeEMMY 0
NEePIEHIUKYISIPHOCTH JIBYX
MapajieIbHbIX MPSMBIX K TpPETbel
IPSIMOM; TEOPEMBI O CBSI3U MEXAY
MapajieIbHOCTBIO  NPSAMBIX M HX
NEePIEHANKYISIPHOCTBIO K IJIOCKOCTH.

Joka3pIBaTh: TEOpeEMY,
BBIPaXaroIIyIo MpU3HAK
NEPNEeHIUKYJIAPHOCTH  IpAMOH U
IJIOCKOCTH; TEOPEMY O CYIIIECTBOBAaHUHI
u €MHCTBEHHOCTH MIPSIMOH,
MPOXOJAIIEH uYepe3 JaHHYI0 TOUYKY U
MEepIEeHIUKYIIPHON K JTaHHOU
IIJIOCKOCTH.

HN300paxkath B3aHMHO
MIEpPIEHIUKYIIPHbIE MPSIMYIO u
IIJIOCKOCTb.

DopMyaIupoOBaTH CBOICTBO

MEePIEHINKYSIpa MO0 OTHOLICHUIO K
TUIOCKOCTH.

Ionyyats  mpeacTaBjieHHe O
3HaYeHUH  MEpHeHIUKYyIsIpa UL
Opyrux obnacreil  Hayku  (¢pu3uka,
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CI/IMMeTpl/ISI B MMPpOCTPAHCTBC
OTHOCHUTEIBHO TUIOCKOCTH. IlmockocTu
CI/IMMeTpI/Iﬁ B MHOT'OTpaHHUKAX.

[IpusHak nepneHANKYIAPHOCTH TIPSIMOM
U IIJIOCKOCTH KaK CJIEICTBUE CUMMETPUH.
ITpaBubHBIE MHOTOTPAaHHUKH

Pacuér paccrosHuii OT TOYKH [0
TJIOCKOCTH. CriocoOsr OITyCTHUTD
HNEPICHIUKYJISIPbl: CUMMETPHs, CIBUT
TOYKH I10 MapajuieabHoN npsamoii. Capur
10 HeTapaeTbHON NPsMON, NU3MEHEHUE
paccTosiHui

OHCPICTUKA, JIa3CPHLBIC TGXHOJ'IOFI/II/I), B

peanpHOM KUBHH (TexHwmKa,
OKpy>KaroIasi 00CTaHOBKa).
Joka3sIiBaTh YTBEPXKJICHUS,

CBsI3aHHBIE C NPOEKIHEH NpsMON Ha
IUIOCKOCTh, HENEPHECHIUKYISIPHYIO K
3TOM NPSMOM.

Joka3piBaTh TeopeMy O Tpéx
MEPIICHANKYIAPAX u TEOpeMy
00paTHYyI0 TeopeMe 0 TpEX
MIepIEeHIUKYIspax.

Ioxyuats mpencraBjienue 00
OPTOrOHAJIBHOM ITPOEKTUPOBAHUH.

Jloka3pIBaTh TEOpEMy O IMPOEKLIHHU
TOYKH Ha IPAMYIO.

Pemarnb CTepeOMETPUUECKHIE
3aJlauH, CBSI3aHHBIC c
NEPIEHANKYJIPHOCTBIO  NPSAMOH U
IJIOCKOCTH.

Pemate  mpuknagHele  3a7a4d,
CBS3aHHbIC C HaXo0XKXIACHUEM
TEOMETPHYECKUX BEJTHYHH.

Pemarnb CTepeOMETPHUUECKHIE

3a/layM, CBSI3aHHBIE C IPUMEHEHUEM
TEOpEMBI O TpEX MEpHEeHIUKYIIPaXx,
HaxO0XJECHUEM paccTosiHuM,
IIOCTPOEHUEM IIPOECKIIUHN.
CpaBHUBaTh H aHAJM3UPOBATH
YTBEPXKACHUS C IEJIBI0 BBIABICHUS
JIOTHYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PacCyKIEHHIl.
AHaJIM3UPOBATh U MOJEJHMPOBATH

Ha A3bIKE T€OMETPUU  peajbHbIC
CUTyaluH, CBSI3aHHBIE c
NEPIEHANKYJSIPHOCTBIO  NPSAMOH U
IJIOCKOCTH; HCCJIe10BaTh

MOCTPOEHHBIE MOJIENIH, B TOM YHCJIIE U C
MICIIOJIb30BaHUEM almapara ajareOpsl

Yrusl u paccrostHus
(79)

IToBTOpEeHME: Yroa MeXAy NpsSIMBIMU
Ha IUIOCKOCTH, TPUTOHOMETpUS B
MIPOM3BOJIBHOM TpPEYTOJIbHUKE, TeopemMa

KOCHHYCOB.
IloBTOpEHnue: yromu MEXKIY
CKpELIMBAIOLINMUCS MPSIMBIMU B
IIPOCTPAHCTBE. I'eomerpuueckue
METOABl  BBIYMCIICHHS YIJIA  MEKIY
IPSAMBIMU B MHOTOTPaHHUKAX.
JByrpannbiii  yrom.  CBoicTBO

JIMHEHHBIX YTJIOB ABYTPAHHOTO yTIJia.
HCpHCHI[I/IKYHHpHBIe IIJIOCKOCTH.

CaoiicTBa B3aMIMHO
MEPIEHINKYIAPHBIX IIJIOCKOCTEH.
ITpusnax MEPIEeHINKYIIPHOCTH
IJIOCKOCTEW;  TeopemMa O  IpsIMOU
[IEPECEUEHHUS JBYX IIJIOCKOCTEN
MEPIEHINKYIIAPHBIX TpeTher
TIJIOCKOCTH.

AKTYyaIM3upoBaTh (hakTh H
METOAbl IJIAHUMETPUH, PEIEBAHTHBIC
TeMe, TIPOBOIUTH AHAIOTHH.

DopMyIUPOBATL  OIpPEIEICHUE
JIBYTPaHHOIO yria.

Jloxa3bIBaTh CBOWCTBO PaBEHCTBA
BCEX JIMHEHWHBIX YIJIOB JBYTPAHHOTO
yria.

Kuaaccndunumposarts 1ByrpaHHble
VIIIBI B 3aBUCUMOCTH OT UX TPalyCHOU

MEpBHL.
@DopMyIHPOBATHL  ONIpECICHUE
B3aHMHO MEPIEHINKYIIAPHBIX
TIIIOCKOCTEM.
Joka3biBaTh TEOpEMY O IPU3HAKE
MEPIEHINKYIIAPHOCTH JBYX
TIIOCKOCTEM.

DopMyJIMPOBaTH CIEACTBHE (U3
IpHU3HAKa) O NEePHeHANKYISIPHOCTH
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IIpssMOyTONBHBIM  MapajuIeienuIes;
Ky0; U3MEpPCHUS, CBOHCTBa
MPSIMOYTOJIEHOTO napajuieienunesa.
Teopema o quaroHaau NpsMOYTOJBHOTO
napaijesenuIesia 1 CIeICTBUE U3 Hee.

CrepeoMeTpruiecKue U NPUKIaTHbIE
3aJa4M, CBSI3aHHBIE CO  B3aMMHBIM
pacmnoiaokKeHneM IPSAMBIX U MIOCKOCTH.

IToBTOpeHue: CKPELIMBAIOIINECS
MpsIMble, TMapajuleJbHbIE IUIOCKOCTH B
CTaH/JapTHBIX MHOTOTPAHHUKAX.

[Tapa mapamienbHBIX MIOCKOCTEN Ha
CKPELIMBAIOLINXCS NPSIMBIX, PACCTOSHHE
MEXy CKpPEIIMBAIOIUMUCS MPSIMBIMU B
MPOCTBIX CUTYaIUSX.

OmnyckaHue HNEePIECHINKYIISIPOB,
BBIUMCJIEHUE DPACCTOSIHUH OT TOYKHU JI0
TOYKH; IPSIMOM; TIJIOCKOCTH.

Brluncnenne paccTosSHUML Mexay
CKpEIIHBAIOIUMUCS MPSIMBIMU c
IIOMOIIBIO MEPIEHIUKYJIIPHOU
IUIOCKOCTH.

TpéxrpanHblii  yrod,
JUTSL TPEXTPAaHHBIX YTJIOB.

Teopema  [lucdaropa,  Teopemsl
KOCHHYCOB U CHUHYCOB JUIsl TPEXTPAHHOTO
yria. OneMeHThI cepuieckoit
TeOMEeTPUHU: TeoJIe3NUYecKre JUHUM Ha
3emuiie

HEepaBEeHCTBA

IJIOCKOCTH, KoTOpas
MIEPIeHIUKYIIpHA MIPSIMOH, o
KOTOpOit nepeceKarTcs JIBE

MIOCKOCTH, 3TH TTOCKOCTSIM.

Joxa3bIBaTh YTBEPXKICHHUS O €ro
CBOWCTBAx; TEOPEMY H CIICJICTBHE W3
He€ O AMArOHAISAX MPSMOYTOJIBHOTO

napajuiesenunea.
Pemarsn CTEpEeOMETPUUECKHIE
3aJ1auH, CBSI3aHHBIE c
NEepPHEeHIUKYIAPHOCT  TPSAMBIX U
IJIOCKOCTEM, HCIIONb3YS
IDIAaHUMETPUYECKUE (PaKTH K METOIBI.
IIpoBoanTh JIOTHYECKU
KOPPEKTHBIE JTIOKa3aTeNbHbIE
paccyxaeHus npu perieHnn

TCOMCTPHUUCCKHUX 3aJa4y, CBA3aHHBIX C
NIEPIEHAUKYJIIPHOCTBIO TUNIOCKOCTEM.
AHaJIM3upoBaTh U
MOJAEJNPOBATH Ha S3bIKE I€OMETPHUU
pCaJbHBIC CHUTyalluHl, CBA3aHHBIC C

MEPIEHANKYISIPHOCTBIO  MPSIMBIX |
IIJIOCKOCTEM.
Hccaenosarb IIOCTPOECHHBIE

MOAENH, B TOM YHCIE H C
HCTIONTF30BAaHUEM alllapara anreOpol.
Pemiate mpuUKIamHBIE — 3a/ayw,
CBSI3aHHBIC c HaXO0XJICHUEM
FeOMETPHUYECKUX BEITHIUH

MHororpaHHuK#n
(30u)

Cucremaruzanus 3HAHUM:
MHOTOTpaHHUK H  €r0  3JIEMEHTHI.
[Mupamuna. Bunasl nUpamMuz.
IIpaBunbHas nupamMuaa.

IIpuzma. IlpsiMags M HakJIOHHAas
npusMsbl. [IpaBuinbHas npusma. Ipsmoit
napaJuleenuIes, MPSIMOYTOJIBHBIN
napaijenenumnesn, Kyo.

Brimyxiibie MHOTOTPaHHUKH.
Teopema Oiinepa. IlpaBuibHEIE U

MMOJIyIIpaBUIJIbHBIC MHOT'OI'PAHHUKHN

Padorath ¢ yuyeOHUKOM: 3a7aBaTh

BOIIPOCHI, JIenaTh 3aMEYaHusl,
KOMMEHTapHH.
AHAJM3UPOBATH PELICHNE 3aa4H.
Pucosarn BBIITYKJIBIE
MHOT'OI'PaHHHUKH c 3a/laHHBIMU

CBOWCTBaMH; BOCCTaHABIMBATH OO
BHUJl BBIIIYKIOTO MHOTOI'DaHHUKA IIO
JIBYM €0 IIPOEKIUSM.

Jloka3pIBaTh CBOMCTBA BBIMYKIIOTO

MHOT'OIPaHHHUKA.

Pucosarnb BBIITYKJIbIE
MHOTOTPaHHUKH C Pa3HOM »HIEpOBOM
XapaKTEPUCTUKOM; HCCJIe10BATh

BO3MOKHOCTHM IOJYYEHUsI Pe3yJIbTara
IIpY BapbUPOBAHUH JTAHHBIX.

Jloxa3biBaTh CBOMCTBA
MIPaBUIIBHBIX MHOT'OI'PaHHUKOB.
IlnanupoBaTh MOCTPOCHUE
MPaBUJIBHBIX ~ MHOTOIPDAaHHUKOB  Ha

NOBCPXHOCTAX JPYIrux MPaBUIIBHBIX
MHOTI'OI'paHHHUKOB

BekTopbl B mpocTpaHCcTBe
(254)

[lonsiTre BeKTOpa HA IIOCKOCTH U B
MIPOCTPAHCTBE.

CymMmMa H  pa3HOCTb BEKTOPOB,
[IPaBUJIO TapajuleNelnuIea, yMHOXEHHE
BEKTOPA Ha YHUCIIO, PA3JIOKEHNE BEKTOpA

AXTyann3upoBath (aKThl U METOJIBI

IUIAHUMETPHUH, PEJICBAaHTHBIE TEME,
MPOBOJIUTH AHAJIOTHU.
OnepupoBathb TOHSITUSIMH:

BCKTOD Ha IIJIOCKOCTH n B
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o 6a3uCy TPEX BEKTOPOB, HE JISKAIUX B
OJIHOM IIOCKOCTH.

CkansipHoe MIPOU3BEJICHUE,
BBIYHCIICHUE YIJIa MEXIY BEKTOpaMHU B
MIPOCTPAHCTBE.

[Ipocreiive 3aga4n ¢ BEKTOpaMu

MPOCTPAHCTBE; KOMILJIaHAPHBIE
BEKTOPHI. [IpuBOoaUTH TIPUMEPHI
(hM3MYECKUX BEKTOPHBIX BEIIMYHUH.

OcBanBaTh IpaBuja BBIMOTHEHUS
JIEUCTBUI CIOKCHUS W BBIYUTAHUS
BEKTOPOB, YMHOXXEHHUS BEKTOpa Ha
YHCIIO0.

Joxa3biBaTh MpU3HAK
KOMILIAHAPHOCTH TPEX BEKTOPOB.
Joxa3biBaTh Teopemy 0

pa3noxkeHuH JIFo0Oro BEKTOpa Mo TPEM
JTaHHBIM HEKOMILJIAHAPHBIM BEKTOPaM.

IIpumeHsATH NpaBuiia BHITTOJIHEHUS
JEUCTBUH CJIOKEHUS W BBIUYUTAHUS
BEKTOPOB, YMHOXXEHHUSI BEKTOpa Ha
YUCIO NP PELICHUH 3a7a4.

HaxoauTh KOOpIWHATHI BEKTOPa B
JTaHHOM 0a3uce U CTPOUTh BEKTOP IO
€ro KOOpJIMHATaM.

BcenoMHHUTDL OIpeAeIICHUE
CKaJISIPHOTO ~ YMHOXKEHUA U  €ro
CBOHMCTBA. BBIYHCIATE € ITOMOIIBIO
CKQJIIPHOTO YMHOXXECHHUS JUTMHBI
BEKTOPOB, yIABl  MEXIy  HUMH,
YCTAaHABIMBATh MEPHEHAUKYJISIPHOCTD
BEKTOPOB.

AHaJIU3UPOBATH u
MOJEJTUPOBATb Ha SI3bIKE T€OMETPUU
peanbHBIE CHUTyallUMH, CBA3aHHBIE C
(uznyecKuMHu BEKTOPHBIMHU
BEJIUYMHAMHU.

Hcnoab3oBaTh 10pu  peUICHUU
3a/1a4, CBSI3AHHBIX C BEKTOPAMHU B

MIPOCTPAHCTBE, TUTAaHUMETPUYECKHE
(haKThl U METOIBI

JBuskennst JBrxenns IIPOCTPAaHCTBA. CBoOogHo OoIepupoBaTh

By OtobpaxeHus. JBmkeHUsI U PaBEHCTBO | MOHATUSIMM: oTtoOpakeHue

¢uryp. OOmme cBOicTBa JBUKEHHIA.
Buasr IBIDKECHUU: napajyieIbHbINA
NEPEeHOC, LEHTPAIbHAs CHUMMETPHS,
3epKallbHasi CHMMETPHSL, TOBOPOT BOKPYT
npsmoii.  [IpeoOpazoBanust  moo0usl.
[Ipsamas u cdepa Ditnepa.

I'eomeTpuyeckue 3a71a4n Ha
NPUMEHEHUE JIBIKEHUS

MPOCTPAHCTBA Ha Ce0sl, JBHKCHUE
MIPOCTPAHCTBA; LIEHTPalbHAasA, OCEeBast U
3epKaJIbHas CUMMETPUH,
napaJulebHBIN MEPEeHOC; PaBeHCTBO U
nojio0ue Guryp.

Jloka3pIBaTh YyTBEPKACHHSI O TOM,
YTO IEHTPaJIbHAas, OCeBas U 3epKaibHas
CUMMETPHUH, MapajyIeibHbId IEPEHOC
SIBIISIIOTCS IBWOKEHUSIMHA. BBINOJIHATH
npeoOpa3oBaHust MOJOOHS.

OmnepupoBath MOHATUSIMH:
npsMas u cepa Jitnepa.

Pemate reomMeTpruecKue 3a1auu C
HMCIOJIb30BAHUEM JIBIDKCHHUI.

Hcnoab3oBate 10pU  peUICHUU
3a1a4 JIBWOKEHUS] MPOCTPAHCTBA M HX
CBOICTBA.

CpaBHUBaThb W aHAJIU3UPOBATH
YTBEPKACHUS C IIEJBIO  BBIABICHUS
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JIOTUYECKU KOPPEKTHBIX
HEKOPPEKTHBIX PacCyKICHUI.

HccaenoBatb MOCTPOCHHBIC
MOJICJIH.

HUcnoan3oBarb uudpoBbie
pecypcsbl

11 xaacce (102 v)

Ha3zBanue  pasnena
(TeMBI) Kypca
(KOJIMY€eCTBO YaCOB)

OcHoBHOe coep:kanne

OcHoBHBIE BUIbI AeATEJILHOCTH
ydanuxcs

AHaJauTH4YecKaa
reoMeTpus
(15 4)

IToBTOpEHME: KOOpPAMHATHI BEKTOpa
Ha TIUIOCKOCTH W B IIPOCTPAHCTBE,
CKAJIIPHOE TIPOU3BEICHHUE BEKTOPOB,
BBIYMCIICHHE yTIiia MEXAY BEKTOPAMH B
NPOCTPAHCTBE. YPAaBHEHHUE MPSIMOH,
MPOXOISIIEH Yepe3 IBE TOUKH.

YpaBHEHHE IIOCKOCTH, HOpPMAaJlb,
YpaBHEHUE IVIOCKOCTU B OTPE3KaxX

BekropHoe IIPOU3BEICHUE.
Jluneiinple  HEpaBeHCTBa, JIMHEWHOE
IPOrpaMMHUpPOBaHUE

AHanuTHYEeCKHEe METOABl pacuéra
yriia MEX]y MPSMBIMHU U TUIOCKOCTSMH B
MHOTOTPAaHHHKAX. dopmyna
pPaccTOSHUS OT TOYKH IO TIOCKOCTH B
KOOpJMHATAX.

HaxoxneHnue paccTossHUM OT TOYKA
JI0 TUIOCKOCTH B Ky0Oe W IpaBHIIBHOM
IMpaMHuIe

AKTyanu3upoBaTh (hakThI u
METOJIbl TIJIAHUMETPUH, pelieBaHTHBIE
TeMe, IPOBOIUTEH AaHAIOTHH.

CBOJUTH JEHCTBHS C BEKTOPAMH K
aHAJJOTHYHBIM  JCHCTBHAM C  HX
KOOpJIMHATAMHU.

BcnoMHUTD OTIPEIICIICHHE
CKAJIPDHOTO  yYMHOXEHUA U  €ro
CBOMCTBA. BBMUCIITL C IIOMOIILIO
CKAIIPHOTO  YMHOXCHHUS  JJIMHBI
BEKTOPOB, YIJIBl MEXIYy  HUMHU,
YCTaHABIMBATh MEPIECHIUKYISIPHOCTh
BEKTOPOB.

BbIBOAUTH ypaBHEHUE NIOCKOCTH
u GopMyIy PacCTOSIHHS OT TOYKH [0
IJTIOCKOCTH.

Pematn 3aJa4H, coueras
KOOPAWHATHBIA ¥ BEKTOPHBII METOMBI.

IIpoBoauth JIOTUYECKH
KOPpEKTHBIE A0Ka3aTeJbHbIe
paccy:kaeHust npu peleHun
reOMETPUUYECKUX 3a1a4 Ha
IpUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METOJIA.

AHaIU3UPOBATH u

MOJEJUPOBATH Ha S3bIKE T€OMETPHH
peanbHble  CHUTyalliMd, CBSA3aHHBIC
BEKTOPAMH U KOOPIUHATAMHU.

HccnenoBarts MOCTPOCHHBIE
MOJEJHM, B TOM 4HCIE U C
HCIOJIb30BaHUEM armapaTa anreOpbl.

Hcnonb3oBaTh  KOMIIBIOTEPHBIE
MIPOTPaMMBI.

3HaKOMUTBHCA c HCTOpHEH
pPa3BHUTHUSI MATEMATUKH

IToBTOpEeHne, 0000MEeHNe
" cucTeMaTu3anust
3HAHMI

(12 yacoB)

Ceuenus MHOTOTPaHHHUKOB:
CTaHIapPTHBIC MHOI'OIpaHHUKHW, METOI
CIIEI0B,  CTaHJAPTHHIE  IIJIOCKOCTH,
[IEPECEUEHMS] IPSIMBIX U TIIOCKOCTEN

[TapamenbHble HpsIMBbIE u
IUIOCKOCTH: IapajulelibHble CEUYeHHS,
pacdyéT OTHOIUEHWH, YIIBl MEXIy
CKPELIMBAIOLUIMMUCS NPSIMBIMU

CTpouTth ceueHusl.

Pematsn CTEpPeOMETPUICCKIE
3a/1aun Ha JI0OKa3aTeNbCTBO
MaTeMaTHYECKUX OTHOLICHUH,
HaxO0XJICHNE TEOMETPUICCKUX

BeMWYMH (IUIMH, YIJIOB, TUIOIIANCH,
00BEMOB).
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[lepieHauKyNsIpHBIE TpPSIMBIE |
IJIOCKOCTH: CTaHJIapPTHBIE mapbl
MEPICHIUKYISAPHBIX  IUIOCKOCTEH |
MPSAMBIX, CHMMETPUU MHOTOTPaHHUKOB,
TeopeMa O Tpex MepIeHANKYIIpax,
BBIYHCIICHHS JUTMH B MHOTOTPaHHUKAX

[ToBTOpeEHue: TJIOIATU
MHOTOYTOJIbHHKOB,  (DOPMYJIbI IS
II0IazeH, cooOpakeHMUs TOI00HS.

IInomanu ceueHun
MHOTOTPAaHHHUKOB; TUIOIATT
MTOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpakeHHSI TIOA00S

Hcnoab3oBaTh TpH  pEHICHUH
CTEePEOMETPHUUECKUX 3amaq
IUTAHUMETPUYECKHUE PaKThl U METOIBL.

[poBoauts JIOTHYECKH
KOPPEKTHBIE JTIOKa3aTeIbHbIE
paccykIeHus pH penieHnn
CTEpEOMETPHUECKUX 3a]1ay.

CpaBHMBAaTb U aHAJIU3HPOBATH
peallbHBIE CHUTYallll ¥  BBISBISTH
BO3MOXKHOCTh €€ MOJENMpPOBAaHUS Ha
SI3bIKE TEOMETPHUU.

MoneaupoBaTh pEaIbHYIO
CUTYyallMi0 Ha S3bIKE TEOMETPHH H
HCCJIeA0BATH IOCTPOCHHBIE MOJIENH, B
TOM 4YHCI€ W C HCIOIb30BAaHUEM
ammapara anreOpsl.

Hcnonp3oBaTh  KOMITBIOTEPHBIE
pOorpaMMBbl IIPU PELICHUH 3a1a4.

O0béM MHOTOrpaHHUKA
(17 v)

00BEM Tena. O6BemM
MPSIMOYTOJIGHOTO  MapasuieNieuIe/a.
3amaun 00 ynmBoeHmu Kyba, O
KBaJ[paType Ky0a; 0 TPUCEKIIUH yTJIa.

CrepeomeTpuyecKue 3a/a4d,
CBsI3aHHBIE C 00BEMOM NIPSIMOYTOILHOTO
napaeenunesa.

[Ipukmamabie 3amadn, CBA3aHHBIE C
BBIUMCIICHUEM 00bEMA MPSIMOYTOJILHOTO
napajuieienunea.

OOBEM PSIMOM IPU3MBI.

CrepeomeTprudeckue 3a7a4H,
CBSI3aHHBIE C BBIYHCICHHEM OOBEMOB
npsaMoi pu3Mbl. llpuknagnaeie 3apaqm,
CBSI3aHHBIE C 00BEMOM TIPSIMOH TTPU3MBI.

Beruncienne 00BEMOB Ted  C
TIOMOIIBIO  OTIPEAECNEHHOTO HWHTETpaa.
O0BEM HAKIIOHHOW IPU3MBI, TUPAMUIBL.

dopmyna  o0bEMa  MHPaMHIBL.
OtHomieHne OOBEMOB THpaMHUA C
OOIINM yTIIOM.

CrepeomeTprudeckue 3a7a4H,
CBsI3aHHBIE C OOBEMAaMU HAKJIOHHOM
MIPU3MBI, TUPAMUJIBL.

[lpukmaguaple  3agaun 1O  TeMe
«OO0BEMBI TeNI», CBI3aHHBIE C 00BEMOM
HaKJIOHHOW MPU3MBI, TTUPAMU/IBI.

[Ipumenenue 00BEMOB.
Briuucnenue paccTosiHUS 10 INIOCKOCTH

CBo0ogHo 0NepupoBaTH
NMOHATHUSAMHU: O0BEM Teja, OOBEM
IPSIMOYTOJILHOTO MapajliesIeHIea.

DopMyIHPOBATH OCHOBHBIE
CBOHCTBa 00BEMOB.

Joxa3biBaTh TeopeMy 00 00bEMe
OpSIMOYTOJILHOTO  Mapajuiesienumnea,
CIENCTBUA U3 HEE.

Paspesarn MHOTOI'PaHHUKH,
MEPCKIAAbIBATH YaCTH.

Pematn CTEpEOMETPHUYECKHE
3aJa4d, CBA3aHHBIE C BBIYUCICHHEM
00bEMa pPSIMOYTOJIEHOTO
napaieNnenuIiea, IPU3MbI.

CpaBHMBAaTh M aHAJIU3MPOBATH
YTBEPKACHUA C LCJIbIO BBIABICHUSA

JIOTHYECKH KOPPEKTHBIX 17§
HEKOPPEKTHBIX PACCYKACHHM.
AHaIU3UPOBATH U

MOACTUPOBATL Ha SA3BIKE I'COMCTPUHN
pCaJIbHBIC CHUTYyalluHh, CBIA3aHHBIC C

00BEMOM IPSIMOYTOJIBHOT'O
napajjesenumnesna, MIPU3MBIL,
TUPaMHU/IBL.

HccnenoBarts MOCTPOCHHBIE

MOJIeNIM, B TOM 4YHCIE W C
WCTIOJIB30BaHKUEM armapaTa anreOpbl.

BriBoauTh OCHOBHYIO
HHTETPAbHY IO hopmyiry JUTSE
BBIYUCIICHHSI 00BEMOB TETI.

Joka3piBaTh TeOpeMy 00 00BEME
HakKIIOHHOM TpU3MBl Ha TpHUMEpe
TPEYroJIbHOM  NOpHU3MBl U JUIA
MIPOU3BOJIBHON ITPU3MBI.

Joka3biBaTh TEOpEMY: 00 00BEME
TUPaMHIBI, hopmymupoBaTh
CIIEJICTBHUS U3 Hee: 00bEM yCedEHHOU
nupamujel. BeiBoaute Gopmyny s
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BBIYHCICHUS OOBEMOB  YCEUEHHOM
MUPAMHUJIBI

Tena BpallleHusl.
Cdepa H map.
KomonHamus Tea
BpallleHHus "
MHOTOrPpAHHUKOB
(24 9)

Hummaapuyeckast MIOBEPXHOCTh,
oOpazyromne IIMHAPHICCKOM
MTOBEPXHOCTH.

unuuap. IIpsmoit  kpyrosou
mwmHAp.  [lmomaas  IOBEPXHOCTH

UWIMHIPA.
Konnueckas MOBEPXHOCTH,
oOpazyromne KOHUYECKOH

nosepxHocTH. Konyc. Cedenune xoHyca
IUIOCKOCTBIO, TTapaJUICIbHON MIIOCKOCTH
OCHOBAHHMS. VYceu€HHbli KOHYC.
W300pakeHne KOHYCOB M YCEUEHHBIX
KOHYCOB.

[Tnomans GOKOBOM MOBEPXHOCTH H
MOJIHOW MOBEPXHOCTH KOHYCA.

CrepeomeTpuueckue 3aJaddl  Ha

JI0Ka3aTeIbCTBO u BBIYHUCIICHHE,
MOCTPOCHHEM  CEYeHWH  LWIMHIpA,
KOHYyca.

HpI/IKJIaI[HI)IC 3aJa4y, CBsI3aHHBIC C
IIJTHHAPOM

Cdepa u map.

[lepeceuenne cdepsl U mapa c
iockocThio. Kacanue mrapa u cdeps
IUIOCKOCTRIO. Bua wu  um3o0pakeHne
mrapa.

VYpauenue  cheprl.  [Dnmomans
cdepsl u e€ JacTeil.

CummeTpus cdepsl U mapa.

CrepeomeTpuueckue 3aJaddl  Ha
JI0Ka3aTeNIbCTBO u BBIYHUCIICHHE,
CBsI3aHHBIE CcO chepoldl U  mIapom,
MOCTPOCHUEM HX CEYCHUH TUIOCKOCTBIO.

[puknanneie 3a1a4um, CBSI3aHHBIE CO
cdepoit u mapom.

[ToBTOpEHHME:  OKPYXHOCTH  Ha
TUTOCKOCTH, BEIYMCIICHHS B OKPY>KHOCTH,
CTaHAAapTHBIE OA00Us

Pazanunnie KOMOHWHAIINH TEN
BpAIlEHUSI 1 MHOTOTPaHHUKOB.

Bamauu 10 TemMe «Tema wm
TTOBEPXHOCTH BPAIICHUS

Cro0oaHo OonepupoBaTh
MOHSATHSIMH: MUITHHIpUIeCKast
MOBEPXHOCTh, HWIMHApP. M3ydaTh
CHOCOOBI MOy YeHUS
MWIHHAPHYECKON TOBEPXHOCTH,
LTHHApA.

HN3o0paxaTe UIUIMHAP U €TO
CEUEHMSI IUIOCKOCTBIO.

Cro0oaHo OonepupoBaTh
NOHATHAMM: KOHHUYEeCKas
MOBEPXHOCTb, KOHYC, YCEUEHHBIN
KoHyc. M3yuaTh crocoObl moisy4yeHus
KOHHYECKOH MMOBEPXHOCTH, KOHYCA.

H300paxkaTh KOHYC U €70 CEUeHUS
IUIOCKOCTBIO, TIPOXOAAIIECH Yepe3 OCh,
U IUIOCKOCTBIO, NMEPIEHIUKYIIIPHON K
OCH.

BoiBoauTh (bopmyIbl IS
BBIUUCICHUS OOKOBOH M  IIOJIHOH
MIOBEPXHOCTEHN TEJ BpalICHUSI.

Pewmats CTEPEOMETPUUECKUE
3aJadd, CBsA3aHHBIE C  TeJaMu
BpallleHUs, HaXOXJCHUEM IUIOIAaAN
OOKOBOH W TMOJIHOW TOBEPXHOCTH,
MIOCTPOCHHEM CEUECHHUH.

Hcnoab3oBaTh 1pu  PEIICHUH
3aa4 TUIAHUMETPUYECKUE (aKThl H
METOJBI.

CpaBHHMBaTh U aHAJTU3HPOBATH
YTBEPKACHUA C LCJIbIO BBIABICHUSA
JIOTHYECKH KOPPEKTHBIX 17§
HEKOPPEKTHBIX PACCYKACHHUM.

AHAJM3UPOBATh U MOAETUPOBATH
Ha SI3BIKC reoMeTpumn PpCaJIbHBIC
CUTYyalllu, CBSI3aHHbIE C KOHYCOM H
LWJINHAPOM.

Hccaenosarb IIOCTPOCHHBIE
MOJAENH, B TOM UUCIE U C
HCIOJIB30BaHUEM armapaTa anreOpbl

AKTyaam3upoBaTb  (akTel |
METOAbI TUIAHUMETPUH, PCIICBAHTHBIC
TeMe, MPOBOJAMTH AHAJIOTHH.

CBo0ogHo OonepupoBaTh
nousaTusimu: chepa u 1map, IMEHTP,
paauyc, tuamerp cdepsl U mapa.

HccnenoBarts B3alMHOE
pacronoxenue cepbl ¥ TNIOCKOCTH.

@®opMyJIMPOBATH  ONpEACICHUE
KacaTeJIbHOH MJIOCKOCTH K cdepe.

Joka3pIBaTh TEOPEMBI O CBOHCTBE
U IIPU3HAKE KacaTeabHO INIOCKOCTH.
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BuiBoguTH dhopmyiry JUTSE
BBIUUCIICHHS TUIOMAAN cepbl depes
paauyc cdepsl.

Pematn CTepEeOMETPHUECKHE
3a/la4yd, CBSI3aHHBIE CO cdepoil u
mapoM, HaxOXICHHWEM  IUTOIIAAH
cheppl U €€ wyacTed, NOCTPOCHHEM
ceueHHit cepsl U mapa.

AHaau3upoBaTh u
MO/EJINPOBATh Ha S3bIKE T€OMETPHUU
peanbHble CHUTyalluH, CBA3aHHBIE C
mapoM 1 chepom.

Pemiatp mpocThie  3amaud, B
KOTOPBIX (PUTypUPYIOT KOMOWHAIMH
TeJ BpaIIeH!sI 1 MHOTOTPAaHHUKOB.

Hcnoab3oBath 10Opu  peUICHUU
3aj1ad, CBSI3aHHBIX co cdepoil
1apoM, IIaHUMETpUYecKue (QakThl U
METO/TBI.

Pematn CTepeoMeTpHUEcKre
3a/layy, CBS3aHHBIE C  TeJIaMH
BpallIeHus1, TOCTPOSHHEM CEYCHHUN Tel
BpallleHHs, C KOMOWHAIMSIMH Tel
Bpali€HusA 1 MHOT'OI'PAaHHUKOB.

IIpoBoauTs JIOTUYECKU
KOPPEKTHBIE JIOKa3aTeNbHbIC
paccyxaeHus npu peueHun

FeOMETPUUYECKUX 3a]a4, CBSA3aHHBIX C
MEPIEHINKYIISIPHOCTBIO MIIOCKOCTEH.

AHaIU3UpPOBATH u
MOJEJUPOBATH Ha S3bIKE T€OMETPHH
peanbHble CHUTYallMM, CBSI3aHHBIE C
MHOT'OI'PaHHUKAMH.

Hccaenosarb IIOCTPOCHHBIE
MoJend, B TOM 4HMClIe M C
HCIOJIb30BAaHUEM ammapara anreOpbl.
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Il1omagu NOBepXHOCTH U
00BbEMBI KPYTIJIBIX TeJl
(CRY

O0béM mmuHApa. Teopema 00
00BEME TIPSIMOTO MITHHIPA.

IInomanu OOKOBOM W MOJHOM
MTOBEPXHOCTH IHJIUHJIPA.

Broruncnenne 00bEMOB  TEm ¢
IIOMOIMIBIO  OTIPEEIEHHOT0 HMHTErpaa.
O0BéM KoHYCa.

IInomanu OOKOBOM M MOJHOM
ITOBEPXHOCTH KOHYCA.

CrepeomeTpuueckue 3a/ayu,
CBS3aHHBIC C BBIYHUCICHHEM OOBEMOB
OWIMHIPA, KOHYyCA.

[lpukmaguple 3agadn 1O  TeMe
«O0BEMBI M TUIOINAN TOBEPXHOCTCH
Tel.

O0BéM mapa U MApPOBOTO CEKTOPA.
Teopema 00 00BEMe mapa. [lmomanb
cepsl.

CrepeomeTpuuecKue 3a/a4d,
CBS3aHHBIC C BBIYHCICHHEM OOBEMOB
mapa, IIapoBOrO CErMeHTa, MIapOBOTO
CeKTopa.

[lpukmagaple  3agadd 1O  TeMe
«O0BEMEBI TeI», CBSI3aHHBIE C 00BEMOM
mapa ¥ 1miomanbo chepsl.

CooTHOIIEHUST MEXIYy TUIOMAaIIMU
MOBEPXHOCTEH M 00BEMaMM MOTOOHBIX
TeI.

[TomoOHbIE Tena B MPOCTPaHCTRBE.

H3menenune 00béMa nipu o i00uu.

CrepeomeTpuuecKue 3a/aqm,
CBS3aHHBIE C BBIYHCIECHHEM OOBEMOB
TEJ U IJI0Ia el MOBEPXHOCTEN

CBoOogHo ONepHpPOBaTH
NOHATHIIMM: O00BEM Tena, TUIOMAb
MTOBEPXHOCTH.

DopMyJIMPOBATH OCHOBHBIE
CBOIcTBa 0OBEMOB.

Joka3piBaTh  Teopembl: 00
00BEMe uIHHpa; 00 00bEME KOHYCa.
BuiBoguTH (hopMybl VTS
BBIUHCICHUS O0BEMa  YCEUEHHOTO
KOHYca.

HccaenoBats MOCTPOCHHBIE
MOJIENM, B TOM 4YHCIE W C
HCTIOTb30BaHKUEM armapaTa anreOpbl.

3HaTh BO3MOXXHOCTH peIICHUS
3aJja4 Ha IOCTPOCHHE LHUPKYJIEM U

JIMHEHKOM, 0 KJaCCUYECKUX
HEpa3pelnMbIX 3a1a4uax.
CBoOogHo ONepupoBaTh

MOHATHAMM:  IIIAPOBOM  CETMEHT,
IapOBOM  CIIOWM, WIAPOBOM CEKTOP,
OCHOBaHME W BBICOTA CETMCHTA,
OCHOBAaHHE U BHICOTA IIAPOBOTO CIIOSI.

BoiBoauTh (bopmyJIBl JUTS
HaXOXIEHUS O0BEMOB  IIAPOBOIO
CerMeHTa, IapOBOTO CEeKTOpa,

Iomany cepsl.

Joxa3biBaTh TeopeMy 00 00bEMe
1mapa.

Pemarts CTEPEOMETPHIECKHUE
3a/1a4M, CBsI3aHHBIE ¢ 00BEMOM MIapa,
IIAPOBOTO  CErMEHTa,  IIapOBOTO
CEeKTOpa, TUIOMA/IBI0 ChepHl.

CpaBHMBaTh W AHAJW3HPOBATH
YTBEPKACHUA C LCJIbI0 BBIABICHUSA

JIOTHYECKH KOPPEKTHBIX 17§
HEKOPPEKTHBIX PACCYKACHHM.
AHaIU3UpPOBATHL u

MOJEJUPOBATH Ha S3bIKE T€OMETPHH
peanbHble CHUTYallMM, CBSI3aHHBIE C
00BbEMOM I1apa, IIApOBOTO CErMEHTA,
IIapOBOr0  CErMeHTa,  ILIOLIAJbI0

cepsl.

CBoOogHo ONepHpoOBaTH
NMOHSATHEM: TOJIOOHBIE  Tena B
MIPOCTPAHCTBE.

BoruuciaaTb O00BEMBI  TEX C
ITOMOIIBIO OIPEICTIEHHOr0 HHTErpaa.

Pematnp CTEePEOMETPHUECKUE
3aJ1a4M, CBI3aHHbIE C COOTHOLIEHUSIMU
MEXy IUIOMASIMUA TIOBEPXHOCTEH H
00BEMaMHU MTOO0HBIX TEI.

IpoBoauTthL JIOTUYECKH
KOpPPEKTHBIE A0Ka3aTeIbHbIE
paccy:KaeHust pu pelieHu

TEOMETPUUYECKUX 3a7a4, CBSI3aHHBIX C
BBIYHCIIEHUEM  OOBEMOB Tell  C
TIOMOIIIBIO OTIPEICTIEHHOTO HHTETpAIa,
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HaXO0KACHUCM COOTHOLICHHUA MCKIY

IUIOIIAISIMUA MTOBEPXHOCTEH u
00BbEéMaMH TOJOOHBIX TEIL.
AHAJIM3UPOBATH u

MOACIUPOBATD Ha A3BIKE I'COMECTPUHU
pCajibHBIC CHUTyalluH, CBI3aHHBIE C
0o0BEMaMU U MOBCPXHOCTAMMU TECJI, HA
J0Ka3aTCJIbCTBO M Ha HaXO0XICHUC
TCOMETPHUUCCKUX BEIINYUH
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IHoBTOpEHME,
00001IEHNE H
CHCTEeMAaTH3alNa 3HAHNIH
(229)

Ob6o0matomiee MIOBTOPEHUE
MIOHATUH W METOJOB Kypca T€OMETpPUH
10-11 KJIacCOB, cHCTeMaTHU3alus
3HAHWUM.

Hcropust pas3Buths CTepeoMeTpHH
KaKk HayKd W €€ pollb B Pa3BUTHH
COBPEMEHHBIX WHXCHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOTUH

Pematn CTCPCOMCTPUICCKUC
3aJauu Ha JO0Ka3aTCJIbCTBO
MAaTCMAaTHYICCKHUX OTHOIHeHHﬁ,
HaxX0XaACHueC TCOMCTPUUCCKUX

BEJMYHMH (IJIUH, VYIJIOB, IUTOMAEH,
00BEMOB).
HUcnonb3oBaTh TpH  PEIICHUU

CTEPEOMETPHUYECKHUX 3a1a4
IDIAHUMETPUYECKUE (PaKTHl K METOIBI.

[poBoauTh JIOTHYECKU
KOPPEKTHBIC JIOKa3aTeIIbHEIC
paccyxaeHus pH perieHnn
CTEePEeOMETPHUIECKUAX "

IJTAaHUMETPUUYECKUX 3a]1ad.

CpaBHHMBAaTb M aHAJIU3MPOBATH
peanbHble CHUTyallMd M  BBIBIATH
BO3MOXHOCTh €€ MOJEIIMPOBaHUS Ha
SA3BIKC TCOMETPHUHU.

MogaeanpoBathb pEaIbHYIO
CUTYallMI0 Ha fA3bIKE TEOMETPUHU U
HCCJIeA0BATH IOCTPOCHHBIE MOJIEINH, B
TOM 4YHCI€ W C HCIOJIb30BAaHUEM
ammapara anreOpsl.

Hcnonp3oBaTh  KOMITBIOTEPHBIE
MIPOTPaMMBbI IPU PEIICHUH 3a/1a4.

IMonyyars mnpeacTraBljieHHEe O
reoOMeTpUH Kak O pa3BUBalouleics
HayKe, HCCIEOYIOUIEed OKpYKarollun
MHUp, CBS3aHHOM €  peaJbHBIMU
00bEKTaMH, TIOMOTAIOMIEH PElInTh
PCAJbHLIC JXU3HCHHBIC CUTyallUu O
pOJM CTEpPEOMETPUH B PA3BUTHH
COBPEMEHHBIX WH)KEHEPHBIX u
KOMIIbIOTEPHBIX TEXHOJIOT UM
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IIPUMEPHAS PABOYAS ITIPOTPAMMA YUEBHOT' O KYPCA «<BEPOATHOCTBb U
CTATUCTUKA»

HEJIN U3YYEHUS YYEBHOI'O KYPCA

VYueOublii Kypc «BeposSTHOCTh M CTaTUCTHKa» YIIyOJNEHHOTO YpPOBHSI SBISIETCS NPOJOJDKEHHEM U
pa3BUTHEM OJHOMMEHHOTO yueOHOro Kypca yrinyOiaEHHOTO YpOBHS OCHOBHOH IIKOubL. Kype mpeaHasHaveH ass
(dbopMupoBaHus y 00ydarOIINUXCA CTATUCTUYECKOM KyJBTYPbl M NOHHUMAHUS POJIM TEOPUU BEPOSTHOCTEH Kak
MaTeMaTHYECKOT0 MHCTPYMEHTA Ul M3YYEHUs CIIydailHbIX COOBITHH, BenUYMH M TpoueccoB. [Ipu m3ydyeHun
Kypca 00OramaroTcsl MpeaCcTaBiICHUs YUalIUXCsl O METOAAax HMCCIENOBAaHMS W3MEHYMBOIO MHpa, Pa3BUBACTCS
[IOHUMaHHE 3HAYUMOCTH M OOIIHOCTM MAaTEeMAaTHYECKHMX METONOB IIO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOTO €CTECTBEHHOHAYYHOTO MUPOBO33PEHHUSI.

ConepxaHue Kypca HalPaBICHO Ha 3aKpeIyIeHWE 3HAHUH, MOTy4YeHHBIX IPU M3YYE€HHH Kypca OCHOBHOM
IOKOJIBI 1 Ha pPa3BUTUC Hpe[{CTaBJ’ICHI/Iﬁ (6] CHy‘IaﬁHbIX BCIMYMHAX W B3aUMOCBA3AX MCEXKAY HUMH Ha BaXXKHBIX
pUMepax, CIOXKETbl KOTOPBIX MOYEPIHYTHl M3 OKpY’Karollero Mupa. B pesynprate y 00ydaromiuxcst AOJKHO
chopMupoOBaTEC TPEACTAaBIEHHE O Hanbonee YHOTPeOUTENBHBIX W OOIIMX MAaTEeMAaTHYECKUX MOJENsX,
HCIOJIb3YEMBIX I OIMMCAHUA aHTPOIIOMETPUUCCKUX U ZICMOFpa(bI/I‘IeCKI/IX BCJIINYHH, HOFpCHIHOCTCﬁ B pa3JIM4YHbIC
pola M3MEPEHUsX, AJIUTENbHOCTH O€30TKa3HOM padOThl TEXHHYECKUX YCTPOMCTB, XapaKTEPUCTHK MAacCCOBBIX
SIBIICHUH M TIPOIIECCOB B 0OIIecTBe. Y4YeOHBIH Kypc sBIseTCs 0a30il JUii OCBOCHHS BEPOSTHOCTHO-
CTaTUCTUYCCKHUX MCTOIOB, HeO6XOI[I/IMI)IX crienyajIucraM HE TOJIBKO MHXCHCPHBIX CHCHI/IaJ'II)HOCTeI\/’I, HO TaKX¢E
COLMANIbHBIX M TICHXOJIOTHYECKHX, IOCKONBKY COBPEMEHHbIC OOIIECTBEHHBIC HAyKH B 3HAYMTEILHOW Mepe
WCTIONB3YIOT ammapar aHaiu3a OOJIbIIMX JAaHHBIX. L[eHTpanbHyI0 4acTh Kypca 3aHHMaeT OOCY)KICHHE 3aKOHa
OonpIIMX yKcen — pyHIaMEHTaTIbHOIO 3aKOHA PUPOBI, UMEIOIIEr0 MaTEMAaTHIECKYI0 (POpMaTH3alHIo.

B cooTBercTBUM C yKa3aHHBIMM LIETSIMH B CTPYKType yueOHOro Kypca «BeposTHOCTh M CTaTHCTHKa»
CpeHEeH MIKOJIbI Ha YTIiTy0JIEHHOM YPOBHE BhIJICIICHBI OCHOBHBIC COZICpIKaTeIbHbIC THHUN: «CllydaiiHble COOBITHS
1 BepoATHOCTH» U «CilyyaifHble BEJIMYMHBI U 3aKOH OOJIBILINX YHCEID).

[ToMUMO OCHOBHBIX JIMHMA B KypC BKIJIIOYEHBI 3JIEMEHTHI TEOpHH TpadOB U TEOPHH MHOXKECTB,
HEO0XOIUMBIE IS TIOJIHOLIEHHOTO OCBOEHHS MaTepHaia JaHHOT0 Y4eOHOTO Kypca U CMEKHBIX MaTeMaTHIECKUX
y4eOHBIX KYyPCOB.

Conepxanne nuHUM «CiaydaiiHble COOBITHS W BEPOSTHOCTHY CIYXHT OCHOBOM st (DOPMHPOBaHUS
MPEICTABICHUI O paclpeeNeHu BEPOSTHOCTEH MEXAY 3HAUYCHUSAMH CIy4YalHBIX BETUYMH. BakHylo 4acTh B
3TON CcOJlepKATENbHOW JIMHUM 3aHUMAEeT W3y4YeHHE T€OMETPHUYECKOr0 M OMHOMHAIILHOTO paclpeielieHHd |
3HAKOMCTBO C MX HENPEPhIBHBIMH aHAJIOTAMU — [TOKa3aTeIbHBIM 1 HOPMaJIbHBIM PaCIpeAeICHUIMH.

Tewmbl, cBs3aHHBIE C HENPEPHIBHBIMU CIyYalHBIMH BEITMYMHAMU M PaclpelesIeHUsIMHU, aKIEHTHPYIOT
BHUMAHUC IIKOJIbHUKOB Ha OIMMCAHWU U U3YUCHUUN C.Hy‘-IafIHBIX SIBJICHUH C MMOMOLIBIO HEMTPEPBIBHLIX q)YHKHHfI.
OcHOBHOE BHUMaHHE YJEIsIeTCs TOKA3aTeIbHOMY U HOpMAJIbHOMY PaclpeieIeHUsIM.

B kypce mpenycMmarpuBaercs O3HAaKOMMTEJIBHOE M3YYEHHUE CBSI3M MEXKIY CIyYalHbIMU BEJIMYMHAMU U
ONKCaHUE ITOHM CBSA3M C MOMOIIBI0 KO3(dHIIMEHTa KOPPESAIMH U €r0 BHIOOPOYHOIO aHAJIOTa. JTH DJIEMEHTHI
coJiep>KaHusl pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHMs», M3YUYEHHYIO B OCHOBHOHM IIKOJE, © BO MHOTOM
OTIMPAIOTCS Ha CBEACHHUS U3 KypCOB alTreOphl M TeOMETPHUH.

Emé omua osrneMeHT copepkaHHs, KOTOpPBIA THpeajaraeTcsi Ha O3HAKOMHTEIBHOM YypPOBHE —
II0CJIICJOBATCIBHOCTD CHy‘IaﬁHBIX HE3aBUCUMBIX CO6I)ITPII>1, HacTynaromux B €IMHUIY BDEMCHHU. O3HaKOMIIEHHE C
pacmpezieieHieM BEpOSATHOCTEH KOJMYECTBA TAaKMX COOBITHI HOCHT pPa3BHBAIOIIMN XapakTep W SBISETCA
aKTyalbHBIM 751 Oyaymmx aOWTYpHEHTOB, IMOCTYNAOIIMX Ha YydeOHble CHEeUUANIbHOCTH, CBS3aHHBIE C
O6I]_ICCTBCHHI)IMI/I HayKaMHu, TICUXOJIOTHEN U YIOpaBJICHUEM.
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MECTO KYPCA B YYEBHOM IIJIAHE
B Y4e6HOM mtane Ha u3ydenue yueOHOTo Kypca « BeposSTHOCTh M CTaTUCTHKa» Ha yriTyOlIEHHOM ypOBHE
oTrBoAMTCA | y4eOHBIN Yac B HEJIENIO B TEYCHHUE KaXKI0TO rojia 00y4deHus, Bcero 68 yueOHbIX 9acoB.

IJIAHUPYEMBIE IPEIMETHBIE PE3YJbTATHI OCBOEHHSA MPUMEPHOM PABOYEM
INPOI'PAMMBI (ITIO 'OJAM OBYYEHMA)

OcBoenune y4eOHOro Kypca «BeposiTHOCTh M CTAaTHCTHKA» Ha YPOBHE CPEAHETO OOLIero 00pa3oBaHMs
TOJDKHO 00eCTIeYnBaTh JOCTIKEHHE CIEIYIOIINX ITPEMETHBIX 00pa30BaTeIbHBIX PE3yIbTAaTOB!

10 kaacc

e (CB00OHO OIIEPHPOBATH MOHATHAMH: Tpad), IIOCKUi rpad, CBA3HBINA Tpad, MyTs B Tpade, ek, UK, IePEBO,
CTETeHb BEPILINHBI, IEPEBO CIIYYaHOT0 SKCIIEPUMEHTA.

e (CB00OJHO OMEPHPOBATH MOHATUSIMH: CITYYalHBIN SKCIIEPUMEHT (OIBIT), CITydaifHOe COOBITHE, FIIEMEHTAPHOE
ciry4aifHOe coOBITHE (dJIEMEHTAPHBIN UCXOM) CITyYaifHOTO OMBITA; HAXOIUTh BEPOSTHOCTH COOBITHH B OIIBITAX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSMU.

e Haxomute u ¢QopmynupoBaTh COOBITHSA: TepeceueHre, OObeIUHEHWE MNaHHBIX COOBITHH, coObITHE,
MIPOTUBOIIONIOKHOE TaHHOMY; MCIOIb30BaTh JUarpaMMbl Jiliiepa, KOOPAUHATHYIO NMPAMYIO JUIsl pellIeHus 3ajay;
MOJIE30BaTHCS POPMYJIION CIIOKEHHUS BEPOSTHOCTEH I BEPOATHOCTEH IBYX U TPEX CIy4YailHBIX COOBITHH.

o OHCpI/IpOBaTI) MOHATUAMU: YCJIOBHAA BEPOATHOCTHb, YMHOXCHHEC BCpOﬂTHOCTeﬁ, HE3aBUCUMBIC CO6I)ITI/I$1,
JIepEBO CIyYaHOTO SKCTIEPUMEHTA; HAXOJUTh BEPOSITHOCTH COOBITHI C TTOMOIIBIO TIPaBUIIa YMHOXKEHUSI, JiepeBa
CIIy4aifHOTO OIIbITa, WCIOJB30BaTh (POPMYIy TOJHOH BeposTHOCTH, dopmyny balieca mpu pemeHun 3amad;
OIIPEEIISATh HE3aBUCHMOCTh COOBITHH 10 POpMyJie U TI0 OpPTraHU3aLUH CITYy4aifHOTO SKCIIEPUMEHTA.

e [IpumeHsATh U3yueHHbIE KOMOWHATOPHBIE (YOPMYJIBI AJIsl IEPEUNCIICHHS 3JIEMEHTOB MHOXKECTB, 3JIEMEHTapHBIX
COOBITHH CITy4alfHOTO OMBITA, PEILICHHS 3a1a4 110 TEOPUU BEPOSATHOCTEM.

e (CB0OOJHO OmepUpOBaTh IMOHATHAMM: OWHApPHBIA CIIydallHBI ONBIT (MCHBITaHUE), yclleX M Heyaaya,
HE3aBUCHUMBIC UCTIBITAHUS, CCPUA HCHBITaHHﬁ; HaxXoauTb BEPOATHOCTU COOBITHIL: B cepun HUCIIBITAaHUHN 10 IepBOro
ycrexa; B CEpHM HCHbITaHWH bBepHyin; B ONbITE, CBS3aHHOM CO CIIyYailHBIM BBIOOPOM W3 KOHEYHOU
COBOKYITHOCTH.

e (CB00OJHO omepHpoBaTh MOHATHSAMH: CiIydaiiHash BEIMYMHA, Paclpe/ie]ieHHe BEpOSATHOCTEH, Juarpamma
pacrnpeneneHus, OWHapHast CiTydaiiHasl BEJIMUHHA, TeOMETpUIecKoe, OMHOMHUAIILHOE pactpe/ielieHHe.

11 knace

e OmnepupoBaTh MOHATUSAMHU: COBMECTHOE pacIpe/esieHue IBYX CIy4allHBIX BEJMYHH; UCIOJIH30BAaTh TAOIHUILY
COBMECTHOT'O paclpelesieHHs] JBYX CIy4YalHBIX BEJIMYMH JAJISl BBIIEICHUS PaclpeieieHns] KaXI0W BEIMYHMHBL,
OTIpeENICHNs HE3aBUCHMOCTH CIIy4alHBIX BEJIUYMH.

e (CB0OOOTHO ONEPHUPOBATH MOHSATHEM MATEMAaTHYECKOTO OXKMIAHHS CIIy9allHOW BENWYMHBI (pacIipe/ieeHus);
MIPUMEHATH CBOWCTBA MAaTEMATHYECKOTO OXKUIAHUS MPH PEIICHUH 3a7a4; BBIYHCIISATh MAaTEMATUIECKOE OKHIaHIe
OMHOMHUAIEHOTO 1 TEOMETPHYECKOTO pacpeleIIeHHUH.

e (CBOOOTHO OMEpPUPOBATH MOHATHAMH: JUCIIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE CIy4YailHON BEJIMYHHEI;
MPUMEHATh CBOMCTBAa AWCIEPCHH CIy4YallHON BEIMUYMHBI (paclpeiesieHHs) MPH pPEUIeHWH 3a/1ad; BBIUYUCIATH
JHCIIEPCUIO M CTAHAAPTHOE OTKIIOHEHHE TE€OMETPUIECKOro 1 OMHOMHAIIBHOTO pacipeaesieHHH.

¢ BrrancnsaTs BEIOOpOYHBIE XapaKTEPUCTUKH O TaHHOW BEIOOPKE M OLIEHUBATh XapPaKTEPUCTHKHU T€HEPaTbHON
COBOKYITHOCTH JaHHBIX IO BBIOOPOYHBIM XapakTepucTukaMm. OIEHHBaTh BEPOSITHOCTH COOBITHH W MPOBEPSTH
MPOCTEHMIINE CTATUCTUUECKUE TUIIOTE3BI, MOJIb3YACh U3yUYEHHBIMU PACIIPEICIICHUSIMHU.
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COJAEP)KAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYUYEHMUA)

10 xknacc

I'pad, cBs3HEI Tpad, myTH B rpade: nukiabl U nenu. CteneHb (BaJCHTHOCTH) BepinuHbL. ['padbl Ha
IJIOCKOCTH. [lepeBbsi.

Crny4aiiHble SKCIEPUMEHTH! (OMBITHI) M CIy4daiHble COOBITHS. DJIeMEHTapHBIE COOBITHS (MCXOJBI).
BepositHOCTD ciywaiftHOTO COOBITHA. BIu30CcTh 4acTOTBI M BEpOSTHOCTH cOOBITHH. CiydaiiHble OMBITHI C
PaBHOBO3MOYKHBIMH 3JI€MEHTaPHBIMH COOBITHSIMH.

Onepanuu Hal COOBITHSIMHU: TIepeceyeHre, 00beANHEHNE, IPOTUBOIONIOXKHbBIE cOObITHS. JnarpaMmmbl
Otinepa. @opMyIa CIOKEHUS BEPOSITHOCTEH.

YciioBHas BEpOSITHOCTh. Y MHOKEHUE BeposATHOCTEN. JlepeBo ciiyyailHOTO 3kcnepuMmeHTa. @opmyna
nonHo# BepositHocTH. Dopmyina baiieca. HezaBucumelie coOBITHSL.

bunapubpIii crydaliHBId OMBIT (MCHBITAHWE), ycleX W Heynada. HesaBucumble wcmbiTanus. Cepus
HE3aBUCHMBIX HCIBITAHUH 1O mepBoro ycmnexa. [lepecranoBku u dakropuan. Yucno coderanuid. TpeyroabHUK
[Nackans. ®opmyna Ounoma HeroToHa.

Cepus He3aBUCHMBIX UcTbITaHUi bepHymum. Ciy4aifHbIi BEIOOP U3 KOHEYHOH COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. Pacnpeznenenue BeposTHocTed. Jluarpamma pacnpenenenus. Onepanuu Haj
CIy4yallHBIMM BeJIWMYMHAMH. buHapHas cnydyaiiHasg BenuuuHa. [IpuMepsl pacnpeneneHuid, B TOM YHCIIE
reoMeTprYecKoe 1 OMHOMHUAIIEHOE.

11 knace

CoBMeCTHOE paclpeesieHue ABYX Cay4YalHbIX BeauurH. He3aBucumele ciydaiiHble BEIHYUHBI.

Maremaruyeckoe OXHJIaHHE CIydailHOW BenuwuuHbl (pacmpeaeneHus). [lpumepsl npumeHeHHs
MaTEeMaTHYECKOTO OXKHAaHWs (CTpaxoBaHHWeE, JoTepes). MareMaTudeckoe OXHIaHWE OWHAPHOH CIy4aiHOW
BEJIMYMHBL. MareMaTudyeckoe OXHJIAHHE CyMMBl CIy4alHBIX BEJNMYMH. MareMaTHuecKoe OKHJaHHe
reOMETPUUYECKOr0 1 OMHOMHUAJILHOT'O pacIpe e IeHUH.

Jucnepcusi ¥ cTaHIAapTHOE OTKJIOHEHHE CIyyailHOM BeawuuHbI (pactpenenenus). [ucnepcusi OnHapHOR
CIIy4alHOM BeNMUYMHBL. MaTeMaTH4ecKoe OKMJaHHE IPOM3BENCHUS W AHUCIEPCHS CYMMBI HE3aBHCHMBIX
cilyyailHbIX BelnuuH. lucnepcust 1 CTaHOapTHOE OTKJIOHEHHE OMHOMMAIBHOrO pachpeaeneHus. Jucnepcus u
CTaHIAPTHOE OTKJIOHEHUE T€OMETPUUECKOr0 PacIpeeIeHuUsl.

HepasenctBo Uebbimésa. Teopema UeoniméBa. Teopema beprymmm. 3akoH 0onplinx yrcen. Beioopounslit
MeToA uccienoBaHuil. Beibopounsie xapakrepucTuku. OLEeHUBaHUE BEPOSITHOCTU COOBITHS 1O BBHIOOPOYHBIM
naHHbIM. [IpoBepka mpOCTEHUIINX TUIIOTE3 C TOMOIIIBIO U3YYEHHBIX PACIIpeIeIeHUH.

HenpepriBHble ciywaiiHbie BenuuuHBL. [IpuMepsl. DyHKIUS NIOTHOCTH BEPOSTHOCTH pacHpEAEICHMUS.
PaBHOMEpHOE pacrpesneneHue U €ro CBOMCTBa. 3ajauu, NPUBOAALIME K IIOKA3aTEIbHOMY pPacIpEAEICHUIO.
3anaun, MPUBOIAIIKNE K HOPMaJIbHOMY pactpeneneHuto. MyHKIUS MIOTHOCTH BEPOATHOCTH MOKa3aTeIbHOIO
pacnipeneneHus, (YHKUUS MIOTHOCTH BEPOSITHOCTH HOPMAIBLHOIO pacnpenaeneHus. OyHKUIUS IUIOTHOCTH U
CBOICTBA HOPMAJILHOT'O PACHIPECICHNU.

[locnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajaud, NPHUBOAALIME K PaCHpEIEICHUIO
Ilyaccona.

KoBapuanus nByx crnyyaitHeix BenmunH. Kosddunuent nunerinon koppensimu. CoOBMECTHBIE HaOOACHUS
IBYX BeNWYMH. BriOOpouHbI KOAQdUIMEHT Koppensuuy. Paznuune Mexmy JMHEHHOW CBA3BIO M MPUYMHHO-
CJIEICTBEHHOM CBA3bI0. JIMHEMHAs perpecchsi, METO/I HAMMEHBIIINX KBaIpaTOB.
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TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOT' O KYPCA (I1IO 'OJAM OBYUEHMUS)

10 kaacc (34 4)

Ha3Banue pa3geJia

OcHOBHBIE BHBI

(TembI) OcHoBHOe coiepkaHune
AesATeJHLHOCTH 00yYalouxcst
(KOJIMY€eCTBO YACOB)
DJ1eMeHTBI Teopuu | I'pad, cBsI3HBIN Tpad, NpeacTaBICHHUE IIpeacraBiasitb OOBEKTHI W  CBS3H
rpacdos 3amaun ¢ momomipio rpada. CTemeHp | MeXIy HHMH C TIOMOIIbI0 Tpada,
By (BasieHTHOCTH) BepimHbL [IyTh B rpade. | HAXOMUTh MYyTH MEXKIY BepIIMHAMU
Henu u muknbel. ['pader Ha miockocTH. | rpada.
HepeBo ciydallHOTO SKCIIEPUMEHTA Broigeasite B rpade menu 1 IUKIIBL.
CtpouTh JCpEeBO 1O  OIHCAHHUIO
CIIy4aitHOTO OTIBITA, OTIMCHIBATh
CITydJaifHble COOBITHSI B TEPMUHAX JIEpeBa.
Pemate 3a1a4m ¢ moMomieio rpados
Cayuaiinble onbIThl, | CayyaiiHble 3KcrepUMeHTHl (OIMBITHI) W | BuloeasiTh U ONmUCBHIBATH ciyvaiiHble

ciay4yaiiHble COOBITHSI M
BEPOSITHOCTH COOBITHIA
@3

clydaiiHple COOBITHS. DJIeMEHTapHbIE
COOBITHS (mcxommr). BepositHOCTB
ciaydaitHoro  coOwbiTusa.  BepositHOCTH

COOBITHI B OIBITAX C PaBHOBO3MOKHBIMHA
3JIEMEHTAapHbBIMHU COOBITHSIMU

COOBITHS B CITy4aliHOM OIIBITE.
DopMyIMPOBATh YCIOBUS NPOBEACHUS
CIIy4allHOTO OIIBITA.

Haxoauth BepoOSITHOCTH COOBITHI B
OITBITax C PAaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU UCXOJaMU

Onepanuu Haj
MHOKeCTBAMHU u
coobITusiMu. CilokeHue
" YMHOKEeHHe
BEPOSITHOCTEH.
Ycii0BHasg BepOATHOCTb.
He3zaBucumbie coObITHSA
S w

[lepeceuenue, 00beTMHEHUE MHOXKECTB H
COOBITHIA, TIPOTHBOIOJIOXHBIC COOBITHSI.
dopMmyna  CIOXKEHUS  BEPOSITHOCTEU
VYcnoBHasE BEPOSTHOCTb. Y MHOXKEHHE
BeposiTHocTed.  Dopmysa  yCIOBHOM
BEPOSITHOCTH. ®opmyna MIOJIHOU
BEPOSITHOCTH. ®opmyna Baiieca.
HesaBucumsbie coObITHS

Hcnoan3oBaTh auarpamMmel DJiiniepa u
BepOaJIbHOE OIMCAaHWE COOBITUH TIpH
BBINOJIHEHUH ONlepaluii HaJl COOBITUSIMH.
OueHnBaTh HU3MEHEHHUE BEPOATHOCTEH
COOBITHII TIO Mepe HACTYIUICHHS JAPYTHX
COOBITHIA B CITy9aifHOM OTIBITE.

Pemate 3agaun, B TOM dHCIE C
WCIIONIb30BAaHMEM JIepeBa  CIy4aifHOTO
ombITa, GOPMYIT CIOXKEHUS 1 YMHOKEHUS
BEPOSITHOCTEH

DJIeMeHTBI
KOMOUHATOPUKH
@B

KomOuHaTtopHOE mNpaBUIO YMHOXCHUS.
[lepecranoBku wu aktopuan. Ywucio
couetanuid.  TpeyrompHuk  Ilackans.
®opmyna 6uHOMa HhtoTOHA

DopMyIHPOBATH u
KOMOWHATOpHBIE (PaKTHI.
Hcnoap3oBaTh MNpaBUiIO YMHOXEHHS,
W3yYeHHbIE KOMOWHATOpPHBIE (HOPMYIIBI
Juis HEePEUUCIICHUS 3JIEMEHTOB
pPa3IMYHBIX MHOXECTB, B TOM HYHCIE
3JIEMEHTApHBIX COOBITMH B CIydailHOM
OTIBITE.

IHonb30BaTbes bopmyoit U
TPEYTOJIbHUKOM [NTackans UIs
OTpeENICHHUS YUCIIa COUYETAHNH.
IpumensaTs popmyny OmHoMa HeioToHa
JUIs IpeoOpa3oBaHus BIPAXKESHUN

JOKa3bIBaTh

Cepuu
NocJe10BaTeIbHbIX
HCIbITAHU.
HUcnbiTanuss bepuyum.
Cay4aifHblii BbBIOOpP H3
KOHEYHOI COBOKYITHOCTH
(59)

bunapnsIit CITy4JaiHBIN
(ucmipITaHne), ycmex W HeyJada.
HezaBucumple  WCTIBITaHUSA. Cepust
HE3aBHCHUMBIX WCIBITAHUH J10 TEPBOTO
ycnexa. Cepusi He3aBUCUMBIX UCIIBITAHUM
bepaymmu.  CnywailHelii  BBIOOpD U3
KOHEYHOH COBOKYITHOCTH.

[IpakTryeckas paboTa ¢ UCTIOJIb30BaHUEM

DJICKTPOHHBIX TAOJIHIT

OIIBIT

Pa30uBaTh ClI0XKHBIE SKCIIEPUMEHTHI Ha
OTAeJIbHBIEC UCTIBITAHUS.

PemaTs 3a1a4u Ha MOUCK BEPOSITHOCTEN
COOBITHIA B CEPUH UCTIBITAHHIA IO TIEPBOTO
ycIexa u B cepusx UcIbITanuii bepuysu,
a Takke B OINbITax C€O CIy4alHbIM
BEIOOPOM M3 KOHEYHOH COBOKYITHOCTH C
HUCIOJIb30BaHUEM KOMOHMHATOPHBIX
(dakToB U GOpMYyJ, B TOM YHCIE B XOJIE
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MPAaKTUYECKON paboThl ¢ MpPUMEHEHHEM
CTaHAapPTHHIX QYHKITHI

Cayyaiinble BeJUYMHBI
U pacrnpeeieHus
(15 4)

CrnydaiiHas BenuumHA. Pacmpenenenwe

BEPOATHOCTEM. Hwnarpamma
pacrpeneneHusl. Omnepanuu HaT
Cay4yallHbIMM BequuuHamu. IIpumepsl

pacnpeneneHuii. bunaphHas cioydaliHas
BEJIUYMHA. I'eomeTrpuyeckoe
pactpeneneHue. bunomuansHoe
pacrpeneacHue. Maremarnyeckoe
0XHJIaHUE CITy4aitHOU BEJIUYMHBI.
CoBMecTHOE  pacmpefeNieHHe  JBYX
ciaydyalHbIX BenuuunH. He3aBucumble
CIly4aiiHbIe BEJINYMHBL. CaoiicTBa
MaTeMaTHYECKOTO OXKHIaHMS.
Marematndeckoe OXHUAaHUE OWHAPHOW
CIy4allHO BenWYMHBI. MartemaTtuyeckoe
O)KHJaHUE TeOMETPUIECKOT0 u
OMHOMHABHOTO pacopenenacHui.
Hucnepcust u CTaHAAPTHOE OTKIOHEHHUE.
Hucniepcust ~ OmHapHOW  ciydaiiHOM
BEJIMYUHBI. CBoiicTBa  JUCHEpPCHUH.
Marematuyeckoe OXKHJIaHUE
MPOU3BEACHUSI M JHUCHEPCUS CYMMBbI
HE3aBUCUMBIX  CIIy4allHBIX  BEJIUYHH.
Hucnepcus OMHOMHUAITEHOTO
pacrpenencHusl.

[TpakTrdeckas paboTa ¢ UCTIOJIL30BAHUEM
AJIEKTPOHHBIX TAOJIHII

OcBauBatb TOHSTHUSA: ciayvaiHas
BEIMYHMHA, pacmpelesieHne, Tabnuna
pacrpeneneHus, Juarpamma
pacrpenencHus.

Haxonuth  3HaueHHss  CyMMbl U

MIPOU3BEICHUS CITyYailHBIX BEITHYWH.
CtpouTh OWHApHBIC pacIpeneiicHUs I0

ONHCAaHUI0 COOBITHH B  CIy4YailHBIX
OTIBITaX.

Crpours u pacrno3HaBaTh
reoMeTpudeckoe M OMHOMHAIBHOE
pacrpefencHus.

Pemate 3amaunm  Ha  BBIYMCIICHHE

MaTEMaTHYECKOTO OKHUIAHHS.

CTpoUTBL COBMECTHBIE pacIIpeAeICHMS.
M3yyaTre CBOWCTBA MAaTeMaTUYECKOIO
OKHJaHHUs.

PemaTe 3a1a4m ¢ MOMOIIBIO U3YUYEHHBIX
CBOICTB.

[lo w3ydeHHBIM QopMyllaM HaXOAUTh
MaTEMaTHYECKUE OKHMIAHUS CIy4ailHbIX
BEIMYNH, HUMEIOIIUX T€OMETPUYECKOE H
OMHOMHUAIIEHOE paCTIpeIeICHUSI

OcBauBaTh  TOHATHS:  JHCIEPCHA,
CTaHJAPTHOE OTKJIOHEHUE CIy4alHOU
BEJIMYMHBL.

Haxoautnb JIUCIIEPCHIO o
pacnpeneneHuro.

HN3y4aTs cBOIICTBA JUCIIEPCUU.

[lo wusyueHHsIM (opmynaM HaXOAUTH
JIACTIEPCUIO OMHOMHAIBLHOTO
pacrpeneneHus, B TOM 4YHCIE B XOJE
MPaKTUIECKOW PadOTHI

11 kaacc (34 u)

Ha3Banue pazgeJia
(TembI)
(K0JIM4€eCTBO YaCOB)

OcHoBHOE Coa€epKaHue

OcHOBHBIE BUIbI
AeATeJHLHOCTH 00yYalouxcs

3aK0H 00JBLIIHUX YHCEJT
(54)

HepaBenctBo ~ UeOrbrmesa. Teopema
Yeonmmena. Teopema beprymmu. 3akoH
00X uncen. BBIOOpPOYHBIN MeETON
HCCIIEIOBAaHUH.

[IpakTiueckas paboTa ¢ HCIOIb30BaHUEM
3JICKTPOHHBIX TaOJIHI]

Pa3ouparth 10Ka3aTenbCcTBa TEOPEM.
OcBauBaThb  BBIOOPOYHBIH  METOJ
HWCCJIEIOBAHUN, B TOM YHCJIE B XOJI€
MPAKTUIECKOH PabOTHI

JJ1eMeHTBI
MaTeMaTH4ecKoi
CTATHCTHKH

(6 9)

I'enepanbHas COBOKYHNHOCTh U Cily4aiiHas
BBIOOpKAa. 3HAKOMCTBO C BBIOOPOYHBIMHU
xapaktepuctukamMu. OIEeHKa CPEeTHETO U
JIUCTIEPCUM T€HEePaJIbHON COBOKYITHOCTH C
IIOMOIIbIO0 BBEIOOPOYHBIX XaPAKTEPUCTHK.
OreHMBaHUE BEPOSITHOCTEH COOBITHIA IO
BBIOOpPKE.

OcBauBaTh TMOHATUSA: TEHEpaJIbHAS
COBOKYITHOCTB, BEIOOpKa, BEIOOPOUYHOE
CpemHee U BEIOOpOYHAs JUCTICPCHS.
BuryucasTs BEIOOPOYHBIE
XapaKTEPUCTUKU M Ha HUX OCHOBE
OIICHUBATh XapaKTEPUCTHKH
TFE€HEPAIbHON COBOKYITHOCTH.
OcBanBaThb TOHSATHA:
CTaTUCTUYECKAs TUIIOTE3A.
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Crartuctuueckass rumote3a. IIpoBepka
MPOCTEHIINX  THUMOTE3 C  I[TOMOIIBIO
CBOMCTB U3YUYECHHBIX paclpeaeCHUN.
[IpakTudeckas paboTa ¢ UCIOJIb30BaHUEM
AJICKTPOHHBIX TaOJIUIL

OueHnBaTh BEPOSITHOCTH COOBITHI U
IIPOBEPATH MIPOCTEUIINE THIIOTE3bI Ha
OCHOBE BBIOOPOYHBIX JaHHBIX, B TOM
YHcyie B X071 MPaKTHYECKOH paboThI

HenpepeiBHbIe [Ipumepbl  HENMpPEpHIBHBIX  CIy4alHBIX | 3HAKOMHUTBCS MOHATHSAMM:
cly4aiiHble BeJHYHUHBI | BEJINYUH. OyHKIHA IUIOTHOCTH | HETIPEPBIBHASA Cly4alHas BEIWYHHA,
(pacnpenesieHus), BEPOATHOCTH. PaBHOMEpHOE | HEmpephIBHOE pacnpezeneHue,
MOKAa3aTeJbHOe U | paclpenencHue. ITpumepsr 3afa4, | QyHKIMS IVIOTHOCTH BEPOSITHOCTH.
HOpMaJIbHOE IPUBOMAIIMX K IIOKasarenbHOMYy H K | HaxoguTh BeposTHOCTH COOBITHI 1O
pacnpenejieHust HOpPMaJIbHOMY pacrpenencHusM. | JaHHOW (YHKLIUH IIOTHOCTH.
4 4) OyHKIUA IIJIOTHOCTH BEPOSATHOCTH | 3HAKOMUTBCS c TMOHATHAMM:
[TOKAa3aTeNbHOTO pacrpenencHus. | MOKa3aTEIbHOE pacnpezneneHue,
@yHKIMA  IUIOTHOCTH  BEPOSITHOCTH | HOPMAJIBHOE pacIpe/ieieHue.
HOPMAaJIbHOT'O pacipeeeH s BeigensiTh MO ONMUCAHMIO CITy4alHbIE
BEIIMYMHBI,  PACIpENENeHHblE IO
[TOKa3aTeNbHOMY 3aKOHY, o
HOPMaJIbHOMY 3aKOHY.
Paszouparsp MpUMEPBI 3aj1ad,
NPUBOJAIIMX K  IOKa3aTEIbHOMY
pacopefieieHul0 U K HOpMalbHOMY
pacnpeaeneHIIo
Pacnpenesenne ITocrmenoBaTenbHOCTD OJIMHOYHBIX | BBIZEJISITE IO ONMUCAaHUIO CITyYaliHOTO
ITyaccona HE3aBUCUMBIX coObITHH. [Ipumep 3amaun, | ombITa BEIWUYHMHBL, PACIPEaCICHHBIE 110
(24) MIPUBOJIALLIEH K pacnpenenenuto | 3akony Ilyaccona.
Ilyaccona. PemaTh 3a7aun, B TOM 4YHCJIE B XOHE
[IpakTuueckas pabora ¢ UCIOIB30BAHUEM | IPAKTHUECKON paboThI c
AJIEKTPOHHBIX TaOJIUI] NPUMEHEHUEM CTaHAAapPTHBIX (DYyHKIHUH
3JICKTPOHHBIX TaOJIHUI]
Cas3b mexkay | KoBapuanmsa aByx ciydaiiHbIX BenuuuH. | OcBamBaTh TIOHATHS: KOBapHalus,
CJIy4aiiHbIMH Koadduuuent xoppensuun. CoBMecTHBIE | KO3(DGUIHEHT KOPPEISLIUY, TUHEHHAs
BeJHYNHAMHA HaOJIOIeHUS JBYX BEJIMYMH. | 3aBUCHUMOCTb.
(6 4) Bri6opounstit koadduiment koppensinuu. | OueHnBaTh XapakTep CBS3H MEXIy
Pasnmnune Mexay NMHEHHOW CBS3BIO W | CIlyYalHBIMH BEIMYWHAMH, UCXOZS U3
MIPUYUHHO-CJIEJICTBEHHOM CBS3BIO. | IPUPOABI JAHHBIX W BBIYMCIECHHBIX
Jluneiinas  perpeccusa. IIpakTudeckas | XapaKTEpUCTHK.
paborta ¢ n“cnonb30BaHHEM 3JEKTPOHHBIX | Mcmoab3oBaTh JMarpaMmsl
TabaMIl paccenBanus Ui W300paXKeHUs
COBMECTHOTO PacCeUBaHHUs JaHHBIX.
Haxoaursb KOX(UITHECHTHI ocH
JuarpaMmbel, B TOM 4YHCJIE B XOJ€
MIPaKTHIECKOI paboTsI c
MIPUMEHEHUEM CTaHIAPTHBIX OYHKIUH
Ooo0menne u | IlpencraBnenne pnanHeIx ¢ nomoibio | IloBTOPATH U3yYEHHOE u
cUCTeMATU3alusl 3HAHUI | TadMUL W JOuarpamM, OIKcaTelbHas | BBICTPaWBaTh CUCTEMY 3HAHHUI

(11 9)

CTaTHCTUKA, OTBITHI C PABHOBO3MOYKHBIMHU
3JIEMEHTapHBIMHU COOBITHSIMH,
BBIYUCIICHHE BEPOSITHOCTEH COOBITHI ¢
npuUMeHeHneM (GopMysl H rpaduvecKux
METOJIOB (KOOpAMHATHAS TIPSIMast, IEPEBO,
JuarpaMma Oiinepa), CITy4aiiHble
BETTMYMHBI u pacrpeeieHus,
MaTEMAaTHYECKOE OXKUIAHUE CIy4dalHOH
BEIMYMHBI
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