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Oo0mas xapakTepucTuKa y4yed0Horo npeamera «MaremaTtuka»

[Ipumepnas paboyas mporpamma Mo ydeOHOMYy mpenmery «MaTemaTukay
6a3oBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaabHOrO TOCYAAPCTBEHHOIO 00pa3oBaTEIbHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEABABISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPAJAMIMN POCCUICKOTO
oOpa3oBanus. Peanuzanusi mporpammbl OO€ClEYMBAET OBJIAJCHUE KIFOUEBBIMU
KOMIIETEHIIUSIMHU, COCTABIIAIONIMMUA OCHOBY JIJII CaMOPa3BUTHUSI U HEMPEPHIBHOTO
oOpa3oBaHuUs, IEITOCTHOCTh OOMIEKYJIBTYPHOTO, IUWIHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0yYAFOIIIHXCA.

B paboueit nporpamMmme yuTeHbl Ujeu U nonoxeHus «KoHuenuuu pa3BUTUs
MaTeMaTh4yeckoro oopazoBanusi B Poccuiickoit ®denepanun». B cooTBercTBUM C
Ha3BaHUEM KOHIIEMIMU, MaTeMaTHueckoe oOpa3oBaHME JOJIKHO, B YAaCTHOCTH,
MPENIOCTABIATh KAKIOMY O0OYyYaromeMycsi BO3MOXHOCTh JOCTHXKEHHSI YPOBHS
MaTeMaTUYECKUX 3HAaHHWM, HEOOXOAUMOTO JJIsi JallbHEUIeW yCHenHoW XKU3HU B
oOmecTBe. MIMEHHO Ha penieHue 3TOM 3aJayu HalelieHa NpuMepHas padodas
nporpamma 0a30BOro ypoBHsl.

B snoxy nudpoBoit Tpanchopmairiu Bcex cep 4eaoBeYECKON eI TEIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30Boi
MaTeMaTUYECKOW MOJATOTOBKH. YK€ B IIKOJE MAaTeéMaTUKa CIYKHT OINOPHBIM
NpPEAMETOM [JIi U3YYECHUS CMEXHBIX [UCIUIUIMH, @ B JKU3HHU TOCIE IIKOJbI
peanbHOM HEOOXOAMMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00pa3oBaHueE, YTO TpeOyeT
MOJTHOLICHHON 0a30BoM 0011e00pa3oBaTeIbHON MOATOTOBKM, B TOM 4YHUCIE U
MaTeMaTU4yecKod. OTO O0O0YCIOBJIEHO TEM, YTO B HAllM JHH PACTET YHUCIO
CIIEIUAIBHOCTEM, CBSI3aHHBIX C HEMOCPEJCTBCHHBIM TPUMEHEHUEM MAaTEMAaTUKU: U
B cepe IKOHOMHKH, U B OM3HECE, U B TEXHOJIOTMYECKHX O0JacTsIX, U JaXKe B
rYMaHUTApHBIX cdepax. Takum oOpazoM, Kpyr oOydarouuxcs, AJis KOTOPBIX
MaTeMaTUKa CTAHOBUTCSA 3HAYUMBIM MIPEAMETOM, CYIIECTBEHHO PaCIIUPSAETCS.

[IpakTrueckass TMOJE3HOCTh MaTEMaTUKH OO0yclOBI€Ha TeM, 4YTO €€
npeaMeTOM  SIBISIIOTCS  (pyHJAaMEHTaJdbHbIE  CTPYKTYpPhl  HaIllEro  MHpa:
MPOCTPAHCTBEHHbIE (OPMBI M KOJIMUYECTBEHHBIE OTHOIIEHUSI OT MPOCTEUIIMX,
yCBaMBaE€MbIX B  HEMOCPEJICTBEHHOM  OIBIT€, JO JOCTAaTOYHO  CJIOXKHBIX,
HEOOXOMMBIX JIJIS PA3BUTHS HAYYHBIX U TEXHOJOTHUECKHUX HeH. be3 KOHKpETHBIX
MaTeMaTUYECKUX 3HAHUW 3aTPYJHEHO MOHMMAHUE NPUHIUIIOB YCTPOWCTBAa U
UCIIOJb30BaHUS  COBPEMEHHOM TEXHUKH, BOCHPHUSATHE W  HHTEpHpeTanus
pPa3HOOOpa3HONM COIMATBHOM, SKOHOMHUYECKOH, MOJUTUYECKON HHGOpMALINH,
Manod(d(PeKTUBHA TOBCEAHEBHAsl MpaKkTUUecKas JesITelbHOCTh. Kaxmomy
YeJIOBEKY B CBOEH JKM3HU MPUXOJUTCS BBIMOJHATH JOCTATOUHO CJIOKHBIE PACUETHI
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U COCTaBIISATh HECJIOKHBIEC aJITOPUTMbI, HAXOAUTh HYXHbIE (POPMYJIBI U IPUMEHATD
WX, BIAJETh MPAKTUYECKUMU TNpUEMAMU TE€OMETPUYECKUX H3MEPEHHH U
MOCTPOEHUH, YUTATh HH(POPMALIHIO, TIPEJICTABIICHHYIO B BUAY TaOIHII, IUarpaMm 1
rpaduKoB, KUTh B YCIOBHUSIX HEOINPEACTIEHHOCTH W IMOHUMATh BEPOSTHOCTHBIN
XapaKTep CIyYalHBIX COOBITHM.

OMHOBpEMEHHO C pacuiupeHueM cdep NpUMEHEHHs MaTEeMaTHKUd B
COBPEMEHHOM OOIIIeCTBE BCE 00Jiee BaXKHBIM CTAaHOBHUTCS MAaTEMaTUUYECKUN CTUITb
MBIIUICHUS, TIPOSIBIAIOMIMNACA B OINpEeAeTAEHHBIX YMCTBEHHBIX HaBbIKax. B
npolecce M3y4eHUs: MaTeMaTUKA B apceHall NPUEMOB U METOJIOB MBIILICHUS
YyeJloBeKa €CTECTBEHHBIM O00pa3oM BKJIOYAIOTCS HWHAYKUIUA U JEAyKIus,
00001IeHHe U KOHKpETH3allus, aHallu3 M CHUHTE3, Kilaccupukauusa H
cuctemMaTusanmsi, abcTtparmpoBaHue W aHajgorus. OOBEKTHI MaTEMaTHYCCKUX
YMO3aKJIIOYeHUH, TpaBUia WX KOHCTPYMPOBAHHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX MOCTPOCHHM, CIOCOOCTBYIOT BBIpAOOTKE yMeHUs (OpMYIUpPOBATH,
O0OOCHOBBIBaTh M JOKA3bIBaTh CYXKICHHS, TEM CAaMbIM Pa3BUBAIOT JIOTHYECKOE
MpIllUIEHHE. Benymas poiib NpUHAIICKAT MaTreMaTUKE B (OPMUPOBAHUU
AJITOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHUS U BOCIUTAaHUU YMEHHMU JEeWCTBOBATh
10 3aJaHHBIM aJIFOPUTMaM, COBEpPUICHCTBOBATH HM3BECTHBIE M KOHCTPYHMPOBATH

HOBbIE. B mpoiiecce perieHus 3agady — OCHOBHOM y4eOHOW NESITEIBbHOCTH Ha
ypoKax MaTE€MaTHUKW — pa3BUBAIOTCS TBOpYECKass W NPHUKIAIHAS CTOPOHBI
MBIIUICHUS.

OOyuenne mareMaTuke JaET BO3MOXKHOCTh Pa3BUBATh y YYAIIUXCS TOYHYIO,
palMoHAIIbBHYI0O ¥  HMHPOPMATUBHYIO pe€4Yb, yMEHHE OTOMpaTh Haubosee
HOJIXOJISIINE SI3bIKOBBIE, CHMBOJIMUECKUE, TpaQUUeCcKUe CPeACTBa AJIs BhIPAXKEHUS
CY>KJIEHUW W HATJIATHOTO UX MPEJCTaBICHUSI.

HeoOxoaumMbIM KOMITOHEHTOM OOLIEH KyJIbTYypbl B COBPEMEHHOM TOJIKOBaHUU
SBIISETCS OOIIee 3HAKOMCTBO C METOJaMHU TO3HAHHUS JIEHCTBUTEIHHOCTH,
NPEJCTaBICHUE O MPEAMETe W METOJE MAaTeMaTHKH, €ro OTIMYUsS OT METO/OB
€CTECTBEHHbIX M TYMaHUTapHbIX HayK, 00 OCOOEHHOCTAX MNPUMECHEHHS
MaTEeMaTUKH JJIsi PEIICHUS HAay4YHBIX M TPUKIATHBIX 3a1ad. Takum oOpazom,
MaTeMaTU4YecKoe o0pa3oBaHME BHOCHUT CBOM BKiIaa B (opmupoBaHue o0Omen
KyJbTYPBI YEJIOBEKA.

W3ydyeHne MaTeMaTWKH  CHOCOOCTBYET  ACTETHUECKOMY  BOCHHUTAHUIO
YeIOBeKa, TTOHMMAHHWIO KpPacOThl M M3AIIECTBA MATEMAaTHYECKUX PACCYKICHHM,
BOCTIPUATHIO TEOMETPHUECKUX (OPM, YCBOCHHIO HIEH CUMMETPHH.

HOEJN U3YYEHUS YYEBHOI'O TIPEIMETA «MATEMATHUKA)>

[IpuopurernbiMu 1ensimu  oOydenusi marematuke B 10—11 knaccax Ha
0a30BOM YPOBHE SIBJISIFOTCSI:



e GopMUpPOBaHHE LEHTPAJIbHBIX MAaTEMaTUYECKUX TMOHATHH  (YHCIO,
BEJIMYMHA, TeoMeTpuyeckas (Qurypa, nepemMeHHasi, BEPOATHOCTb, (QYHKIHs),
00€eCleynBaOIINX MPEEMCTBEHHOCTh U TMEPCIEKTUBHOCTh MAaTeMaTH4YeCKOTO
00pa3oBaHMs 00YJArOIINXCS;

® [IO/IBEJICHUE YYallMXCd Ha JOCTYIIHOM /I HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPY>KAIOIIEro MUpa, MOHUMAaHME MAaTeMaTHKU Kak
4acTH 00IIel KyJIbTypbl YEJIIOBEUECTBA;

® Da3BUTHE WHTEJUICKTYaJIbHBIX W TBOPYECKHX CIOCOOHOCTEH yualuxcs,
NO3HABATEJIbHOM  AKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTH
MBIIUIEHUS, UHTEpPECa K U3YUEHUIO0 MaTEMAaTHUKH;

¢ (hopMupoBaHHe (PYHKIIMOHAIBHON MaTeMaTHUYECKON TPaMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTEMaTHYECKUE ACIEKThl B PEATbHBIX KU3HEHHBIX CUTYAIUSIX U
OpU M3YyYEHUU JPYTUX YYE€OHBIX MPEIMETOB, NPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (OPMYIHpPOBATh HMX HA S3bIKE MaTEeMaTUKA M CO3/1aBaTh
MaTE€MaTUYECKHE MOJIETU, TPUMEHATh OCBOEHHBII MaTeMaTUYECKU anmapar ajs
pElIeHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, WHTEPHPETUPOBATh U OIICHUBATH
MOJIyYEHHBIE PE3YIIBTATHI.

OcHOBHBIC JTUHUU cojiepkaHus Kypca marematnku B 10—11kmaccax: «Ywucna
U BBIUHCICHUS», «AnreOpa» («Anredpandeckue BBIpAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Hauwanma ~ marematmyeckoro — anHamuza»,  «leomeTrpusi»
(«'eomerpuueckue Qurypsl U HuX CBOWMCTBa», «M3MepeHHEe TIeOMETPUUYECKUX
BEeIUYMH»), «BepodATHOCTs UM crathcTHKa». J[laHHBIE JWMHUM pPa3BUBAIOTCA
napajiebHO, KaxAash B COOTBETCTBHUM C COOCTBEHHOH JOTMKOW, OJHAKO HeE
HE3aBUCHUMO OJIHA OT JIPYroil, a B TECHOM KOHTaKTe¢ M B3auMojeuncTBuu. Kpome
3TOr0, MX OOBEAMHSAET JIOTWUYECKash COCTaBJISAIOUIasl, TPAJMLIUOHHO MPUCYIIAs
MaTe€MaTUKE W MPOHMU3BIBAIOIIAS BCE MATEMAaTUYECKHUE KYpPChl U COJIEpKATEIbHBIC
auaun. ChopmynupoBanHoe B DenepanbHOM rocyaapcTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe cpeAaHero oOmiero oOpa3oBaHUsi TPEOOBAHHUE «BIIAJICHUE METOJaMU
JI0OKA3aTelIbCTB, aJrOpUTMaMHU  pELICHUs 3aJady; yMEeHHe (QOpMyIHpOBaTh
OINpEENICHHS, AKCUOMBI U TEOPEMBI, MPUMEHATh WX, IPOBOJAUTH JOKA3aTEIbHbIE
paccykJeHusT B XOJAE pEIIeHUs 3a7auy» OTHOCUTCS KO BCEM Kypcam, a
(dbopMHpOBaHUE JOTMUYECKUX YMEHHUN pacrpeenseTcs o BCeM rojiaM oOyueHus Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

MECTO YYEBHOI'O ITPEIMETA «<MATEMATHUKA» B YYEBHOM IIJIAHE

B cootBerctBUM ¢ DepepanbHbIM TOCYAAPCTBEHHBIM 00pPa30BaTEIbHBIM
CTaHJIapTOM CpeaHero odmero oopa3oBaHHsS MaTeMaTHKA SBISICTCS 00s3aTeIbHBIM
peIMETOM Ha JaHHOM YpoBHE oOpa3oBaHusi. Hacrosimeilt nmpumepHoil paboueit
IporpamMMoi mpeaycMaTpuBaeTcs u3ydeHue yueOHoro npeamera «MaremaTukay B



pamkax Tp€x y4eOHBIX KypcOB: «Ajiredpa M Hayajaa MaTeMaTHYECKOTO aHaJIU3ay,
«['eomerpust»y, «BepoATHOCTP M cTaTUCTHKa». DOpPMUPOBAaHUE JIOTHYECKHUX
YMEHHUM OCYLIECTBIIETCA HA MPOTSHKEHUU BCEX JIET O0YUYEHHs B CTapIIed LIKOJIE,
a 2JIEMEHTBHI JIOTUKH BKJIIOYAIOTCS B COAECPKAHUE BCEX HA3BaHHBIX BBILLIE KYpPCOB.

Y4eOnplii MmiaH Ha w3ydeHne wmartematukun B 10—1lkmaccax oOTBOAWT
5 yueOHBIX YacOB B HEJENI0 B TE€UEHUE KaxJA0ro rojga oOyudeHus, Bcero 350
y4eOHBIX YacOB.

TemaTnyeckoe IUIAHUPOBAHHWE YYEOHBIX KypCOB M PEKOMEHAYEMOE
pacnpeneneHne  y4yeOHOro  BpPEMEHM  JUIsl  W3Y4YEHHMs]  OTACIBHBIX  TEM,
IpeJIOKEHHBIE B HACTOALIEH MpPOrpaMMe, HaJl0 pacCMaTpUBaTh KakK IPUMEpPHBIE
OpPUEHTHPHI B MOMOILb COCTABUTEIIO aBTOPCKOW pabouell mporpamMmbsl U IpPEKIe
BCEr0 y4YuTeN0. ABTOp paboyeil mporpaMMbl BIIPABE YBEIUYUTh WIIA YMEHBUIUTh
MPEMIOKEHHOE YHUCIO0 Y4€OHBIX YacOB HA TEMY, YTOOBI yriyOUTHCS B TEMATHUKY,
3aMHTEPECOBABILYIO0 OOYYalOIIMXCSA, WM HANpPaBUTh YCHIUS Ha MPEOJOJICHHUE
3aTpyaHEHHUN. JJomyCTUMO Takke JOKalbHOE MepepacipeiesieHue U IepecTaHOBKa
AJIEMEHTOB COJEPKaHUs Kypca BHYTPH JIaHHOI'O KJlacca.

KonnuecTBo mpoBepouHBIX pabOT (TEMATUYECKUH M WTOTOBBIA KOHTPOJIb
KayecTBa YCBOEHHUs Y4eOHOro Marepuaiga) M HUX THUI (CaMOCTOSITENIbHBIE W
KOHTPOJIbHBIE pa0OTbI, TECTBI) OCTAIOTCS HA YCMOTPEHUE YUUTEIS.

Takke yuuTenb BIpaBe YBEIUYHUTHh WM YMEHBIIUTh YUCIO YYEOHBIX YaCOB,
orBei€HHbIX B llpumepHoil paGoueil mporpamme Ha 0000IIEHHE, TOBTOPEHUE,
CUCTEMATHU3ALMIO 3HAHUU oOydarommxca. ENMHCTBEHHBIM, HO NPHUHLMIIHAIBHO
BaXXHBIM KPUTEPHUEM, SBIISIETCS JOCTUKEHHUE PE3yIbTaTOB OOyUEHUs, YKa3aHHbBIX B
HACTOSIIEH MpOorpamMmMme.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
HPEIMETA «MATEMATHUKA»

OcBoenne yueOHOro mnpeaMera «MaremaTukay JOJDKHO OOECIeuruBaTh
JIOCTHKEHHE Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl CICAYIOMINX JIMYHOCTHBIX,
METanpeIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:
JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOrPaMMbl y4eOHOTO TIpeIMeTa
«MaremaTrkay XapaKTepU3yIOTCS:

["pak1aHCKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MOZUIIMU O0YJArOIIErocs: KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha pPOCCUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,



MpOLEyp TPaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTAMM B COOTBETCTBUHU C HX
GYyHKUMSIMU ¥ HA3HAYCHUEM.

[laTproTHyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPaKIAHCKON MACHTUIHOCTH, YBAKCHUS K
MPOLJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTHKH, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTKEHUW B JAPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBECHHOI'O BOCIIMTAHHUSI:

OCO3HAHHEM JTyXOBHBIX IIEHHOCTEM POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DCTEeTHUECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOLICHUEM K MUDPY, BKJIIOYasl ACTETUKY MaTEMaTUYECKUX

3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad, peLICHUH, pacCyXJICHUN;

BOCIPUMMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.
PU3NYECKOE BOCTIMTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TMPUMEHSITh MaTEMAaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOro U 0€30macHOro odpasa *KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OT/IbIXa, peryJspHas busnueckas aAKTUBHOCTB); bu3rIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
NeSTeTLHOCTBIO.

Tpynosoe BociMuTanue:

TOTOBHOCTBIO K TPYAy, OCO3HAHHEM IICHHOCTH TPYAOJIOOMS; MHTEPECOM K
paziuuHbiM  chepaM  MPo(EeCCHOHAIBHON  JICATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW M €€ NPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeit mpodeccurn W peann30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTEMaTHYeCKOMY OOpa3oBaHUI0 U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JKU3HHM, TOTOBHOCTBIO K aKTUBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHIECKON HAITPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO JKOJOTUYECKOM KYJIbTYPhl, MMOHUMAHUEM BIUSHUS
COLIMAJIBHO-?)KOHOMHUYECKHUX MPOILECCOB Ha COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HaHHEM TJ00aJTbHOIO XapakTepa 3KOJOTHYECKHX MpoOlieM;
OpUEHTaluell Ha NPUMEHEHHE MAaTEMaTUYECKUX 3HAHWM Uil pelIeHus 3a1ad



B 00JIaCTH OKpYKAlOIeH Cpeapl, TUTAHUPOBAHUS TIOCTYNIKOB M OIICHKH WX
BO3MOYKHBIX MOCIIECICTBUI JIJI1 OKPY’KAIOIIEH CPEbI.

LIleHHOCTH HAaYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOM TMPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW MESITEIBHOCTH, JTAloB €&
pa3BUTHS M 3HAYUMOCTH Il PA3BUTHs [UBUIN3AIMW;, OBJAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTHYECKOHW KyJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO U HCCIICIOBATEIBCKYIO NEATEIHHOCTh
WHIUBHUIYAJIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHUS MPOrpaMMBI Y4eOHOTO TpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTMEUAMU.

1) Vuusepcanvhuie nosnaseamenvHble oeticmausl, obecneuusaiom
Gopmuposanue 0A308bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCs (0C80eHUe
Memo008  NO3HAHUSL — OKpYJCArwe2o  Mupda;  npumMeHeHue  J102UHeCKux,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).
ba3oBbl€ JornuecKue ACUCTBUS:

® BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMATUYECKUX
OOBEKTOB, TOHSTHI, OTHOLIEHUH MEXIy MOHATUAMH; (OpMyIHpOBaThH
OTIpe/IeNICHUs MMOHATHM; YCTaHABIMBATh CYIIECTBEHHbIN NMPU3HAK KJacCU(pUKALUH,
OCHOBaHUS J1s1 0000UICHUS U CPaBHEHUSI, KPUTEPUU MTPOBOAMMOIO aHAJIN3a;

® BOCIIPUHUMATh, (HOpPMYIHpOBaTH W  MPEoOPa3oBBIBATH  CYKICHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBUBIIATH  MaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTuBopeurs B (akTax, JaHHBIX, HAOMIOACHUSIX W YTBEPXKACHHUAX; NpeIaratb
KPUTEPHUH JIJIS BBISBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

e JIeJIaTh BBIBOJABI C HCIOJIb30BAHUEM 33aKOHOB JIOTWKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

® [IPOBOJUTH CaMOCTOSITEJIbHO JT0Ka3aTesIbCTBa MaTEeMaTUYECKUX
YTBEPKJIECHUU (MpsAMbIE M OT IPOTHBHOIO), BBICTPAaWBaTh apPryMEHTALUIO,
IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE CYKJIECHUS U
BBIBOJIBI;

® BBHIOMpPATH CHOCOO penieHus y4eOHOW 3ajgauu (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIIEHHUsA, BbIOMpAaTh Hauboliee MOAXOASAIIMA ¢ y4€TOM
CaMOCTOATEJIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



bazoBbie HCCIEIOBATEILCKUE ACHUCTBUS:

® UCTIOJIb30BaTh BOMPOCH KaK HCCIIEIOBATEILCKUA WHCTPYMEHT ITO3HAHUS;
dbopMynmupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  TMPOTHBOpPEYHE,  MPOoOJeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3Y, aApTyMEHTHPOBATH
CBOIO TTO3UIIUI0, MHCHHC,

® TIPOBOJIUTH CaMOCTOSITEIIbHO CIUTAHWPOBAHHBII IKCTICPUMEHT,
UCCJICIOBAaHWE TI0 YCTAaHOBIICHHIO OCOOCHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
SIBIICHUS, TIPOIIECCa, BBISBICHHIO 3aBUCHMOCTEH MEXTYy OOBEKTaMH, SBICHHUSIMH,
IIPOIECCaMH;

® CaMOCTOSITEIbHO (hOPMYIHPOBATh OOOOIIECHHS M BBIBOJBI MO pe3yibTaTam
MPOBENEHHOTO  HAOMIONCHMS, WCCIICIOBAaHUS, OICHWBAThH  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

® [IPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE TPOIECCA, a TaKKe BBIJIBUTATH
TIPEIOJI0KEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.
Pabota ¢ undopmaimei:

® BBISIBJIATH Je(ULINUTHI HHPOPMALUU, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha
BOIIPOC U IS PELLECHU 3a/1auu;

e BoIOMpaTh  MHGOPMALMIO M3  HMCTOYHUKOB  pa3JIMYHBIX  THIIOB,
aHAIM3UpOBaTh, CHUCTEMATU3UPOBAaTh W  HHTEPHOPETHPOBATH  HMHPOPMALIUIO
pa3IUYHBIX BUIOB U (POPM IIPENCTABICHHUS,

e CTpyKTypHpoBaTh MH(GOPMALIHIO, MPEACTABIATh €€ B pa3IMYHbIX (opmax,
WJUTIOCTPUPOBATh IpapuuecKH;

® OLICHMBATh HaJEXKHOCTD uHbopMaluu 1o CaMOCTOSITEIILHO
c(OpPMYIMPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanohvle  KOMMYHUKAmMUGHble  OeliCmeus, obecneyusaom
CHOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUAIOUWUXCSL.

OOmenue:

® BOCIIPHHUMATh M (DOPMYJIHUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMH
U LEIIMH OOIICHUS; SCHO, TOYHO, 'PAMOTHO BBIpa)kaThb CBOKO TOYKY 3PCHHS B
YCTHBIX M NMHACBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOAY PCINCHUsS 3aauH,
KOMMEHTHPOBATh MOJyYCHHBIH PE3YJIbTAT;

® B X07Ic 00CYKIICHUS 33aJ]aBaTh BOIPOCHI 1O CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJIeMbl, pelIaeMOi 3aJauM, BBICKA3bIBaTh WJCH, HAIICJCHHBIC Ha IIOHMCK
PCIICHHUS;, COMOCTABIATh CBOM CYXKJICHHSA C CYXICHUSIMU APYTUX YYaCTHHUKOB
Juaiiora, oOHapy»KMBaTh Pa3IMYUEe M CXOJACTBO IMO3MIIMH; B KOPPEKTHOH (opme
(bopMyIMPOBaTh Pa3HOTrIACHs, CBOM BO3PAKCHUS;



® MIPEACTABIIITEH PE3YAbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIISIOBAHUS,
MIPOEKTa; CaMOCTOSITEIIBHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

CoTpyIHHYECTBO:

® TOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAHTHOW M WHIUBUAYATbHON
paboOTBhl TpH pelIeHWd Y4eOHBIX 3aJady; MPUHUMATh I1eJIb COBMECTHOM
NeSITEIbHOCTH, IUIAHUPOBATh OPTaHU3ALMUI0 COBMECTHOM paboThl, pachpencisTh
BUABI PalOT, JOroBapWBAThCs, OOCYXKAATh MPOLECC M Ppe3ylbTaT pabOThI;
0000111aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

® y4acTBOBAaTh B IPYNIOBBIX (popmax paboThl (00CykaeHuss, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W HHBIC); BBIIOJHATH CBOIO YacTh pabOTBl W
KOOPAMHUPOBATh CBOU JEHCTBHUA C JAPYIMMH YICHAMH KOMAH[bI, OILCHHBATH
KayeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBUSL.

3) Vuuesepcanvnwvie pezynamueHble oelcmaeusl, obecneuusarom
GopmuposaHue cMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCIU.
CaMoopra"u3aius:

® COCTaBJISITh IUJIaH, AITOPUTM PEIICHUs 3a7a4M, BEIOMPATh COCO0 pelieHus
C y4é€ToM HUMCIIIMXCS  PECypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHpPOBaTh M KOPPEKTUPOBATh BapUAHThl PEHICHUM € Y4YETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

® BJIQJICTh HABbIKAMU  [IO3HABATEIIbHOM  pEeQIEKCUM KaK  OCO3HAHMS
COBEPLIAEMBIX JACHUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJbTATOB; BIAJAETh
crnocobaMy CcaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa pelIeHus
MaTeMaTHUEeCKOM 3aJ1auH,

® [IPEIBUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IAHHBIX,
HaWJICHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBHE pe3yJlbTaTa LEId U YCIOBUSAM, OOBACHATH
IIPUYUHBI TOCTVIKEHUS WIA HEOCTUIKEHHUs PE3yJIbTaTOB AEATEIbHOCTH, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
NPEJMETHBIE PE3YJIbTATHI

[IpeameTHbie pe3ynbTaThl ocBoeHus [IpumMepHoil pabodeil mporpaMmbl MO

MaTeMaTuKe MPEeACTaBICHbl MO rojaM OOyYeHHs] B paMKaX OTIEIbHBIX KypCOB B
COOTBETCTBYIOIIUX pa3jesiax HacTosmen I IporpamMel.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A».

Lenn n3dyyenust yueOHOro Kypca

Kypc «Anrebpa um Havajlla MaTeMaTUYECKOrO aHalU3a» SIBIAETCS OJHUM U3
HanOoJiee 3HAYMMBIX B MPOTPAMME CTapIIEH IIIKOJBI, MOCKOJBKY, C OJHOU
CTOPOHBI, OH OO0ECIeYMBaeT WHCTPYMEHTAIBHYIO 0a3zy JUIsl HW3YYCHHS BCEX
€CTECTBEHHO-HAYUYHBIX KYpPCOB, a C APYroil CTOPOHBI, (OPMUPYET JIOTUYECKOE U
a0CTpakTHOE MBIIUICHUE YyYalllUXCs Ha YPOBHE, HEOOXOJMMOM il OCBOCHHS
KypcoB HWH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTEMaTHYECKOU opMme.

Kypc anrebpbl 1 Hayasl MaTeMaTUYECKOTO aHAIM3a 3aKJIaJbIBAET OCHOBY JIJIs
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMHUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBHIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJB30BaTh UX B IMOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJCHUE
a0CTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBaeT yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETHU3AIMI0, a0CTparupoBaHue U
aHaJoruo, PopMHUpPyeT KpeaTUBHOE U KPUTUUECKOE MbIlIUIeHUE. B xo/e nu3ydenus
anreOpbl M HayaJl MaTEMaTUYECKOTO aHajiyM3a B CTaplied IIKOoJe Yydalluecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3aJa4, CaMOCTOSTEIbHOIO
MOCTPOCHUSI MAaTEeMaTUYECKHX MOJEJEH pealbHbIX CHUTYallMii M WHTEpHpEeTaluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMATCA C  OpUMEpPaMU  MaTeMaTH4YeCKHUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc oOnamaer 3HaUMTENBHBIM BOCHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyeTcsl Kak 4depe3 y4eOHBIM Marepuall, crocOOCTBYIOMINN (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHMS, TaK U Uepe3 chneruduky yd4eOHOU AesTeTbHOCTH,
TpeOyroren CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MPOJOTIKUTEIBHON
KOHIIEHTPAIlMi BHUMAHUS 1 OTBETCTBEHHOCTH 3a MOJYYEHHbBINA PE3YJIbTaT.

B ocHoBe Meromuku o0Oy4deHUs anrebpe W HavallaM MaTeMaTHYECKOTO
aHaJIH3a JISKUT JeATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B ctpykType Kypca «Anrebpa u Hayajla MaTeMaTUYECKOr0 aHalln3a» MOKHO
BBIJICJIUTD  CIEAYIOIIME COJEp>KATeIbHO-METOInYecKue JuHuu: «Yucna wu
BbIUUCTIEHUS», «DyHKIIMU U rpadukn», «YpaBHEHHS W HepaBeHCTBay, «Hauana
MaTeMaTH4eCcKoro aHainusa», «MHoxkecTBa W JIOTMKa». Bce OCHOBHbIE

COACPIKATCIIBHO-MCTOJJUICCKHUC JIMHUHW H3YHYAIOTCA Ha HPOTSIKCHUHU ABYX JICT
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oOyueHusi B CTapileil IIKOJe, €CTEeCTBEHHO JOMOJHSASA APYr Apyra M MOCTEIEHHO
HACBIIAsCh HOBBIMM TEMaMHM U pasjenaMu. MOXXHO C yBEPEHHOCTBIO CKa3aThb, YTO
JaHHBIA KypC SBISETCS MHTEIPAaTUBHBIM, IIOCKOJIbBKY OOBEIMHAET B cede
COJIEp’KaHUE HECKOJIbKMX MAaTEMaTUYECKUX JUCLUUIUIMH: ajireOpa, TPUrOHOMETpHus,
MAaTeMaTUYECKUM aHAIN3, TEOpUs MHOXKECTB U Ap. Ilo Mepe Toro kak ywammecs
OBJIAJIEBAIOT BCE€ Oojiee IMIMPOKMM MAaTeMaTHYECKUM ammapaTtoM, Yy HHX
NOCJIEIOBAaTENbHO  (OPMHUPYETCS M COBEPIIEHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYIO0 MOJIENb PEaJbHON CUTYalluH, IPUMEHSATh 3HAHUS, IO yYCHHbBIE B
Kypce «Anrebpa ¥ Hayajga MaTEMaTHUYECKOIO aHajiu3ay, MJs pElICHus
CaMOCTOSITENILHO ~ C(OPMYJINPDOBAHHOM  MaTeMaTH4YEeCKOW 3aJadd, a 3aTeM
MHTEPIPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

CopepxarenpHO-MeTOAUYECKas JTHHUS «Yucaa W BBIYMCICHHS) 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAa4yaTO B OCHOBHOW MIKoJjie. B crapmield mkoje oco00e BHUMAHHE YJIEIsSeTCs
(OpPMHPOBAaHUIO TPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3alUCH ACHCTBUTENBHOTO YHCIA, YMEHHUE
pallMOHAIBHO BBINOIHATE JEHCTBHA C HUMH, JelaTb IPUKUIKY, OLICHUBATh
pesynbraT. OOyyaroniyecs: NOJy4YarOT HAaBBIKM MPUONMKEHHBIX BBIYMCICHUM,
BBINIOJIHEHUS JIEWCTBHM C YWCIaMH, 3allMCAHHBIMA B CTaHAAPTHON (Qopme,
UCITOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BbIPAXKEHUH.

JIunus «YpaBHEHUST U HEPABEHCTBA» pEAJTU3YETCS Ha MPOTSHKEHUH BCETO
oOydeHHs] B CTapled IIKOJIe, IOCKOJbKY B KaXIOM pa3eie MporpaMMbl
IIPEAYCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3aJad. Y4Yalluecs OBJIaJeBaloT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PALMOHAJIBHBIX, HPPALMOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. IlorydeHHbIE yMEHUS UCIIOJIB3YIOTCS IIPU UCCIIEI0BAHUN
(GyHKUMKA C TOMOILIBIO MPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/ad W 3a7ad Ha
HAaXOXXJEHUE HauOONIBIIMX W HAUMEHbIIMX 3HaYeHud GQyHkuuu. [lanHas
collepKaTelibHasl JIMHUS BKJIIOYaeT B ce0s Takke (QOpMUpPOBaHME YMEHUI
BBIMOJHATh pacdy€rbl Mo (opMysiaM, IpeoOpa3oBaHUsl LENbIX, PalMOHAIbHbIX,
VPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHMM, a TaKXKe BBIPAXKECHUH,
COJEpKalIMX CTENEHU U JiorapudMmbl. bmaronaps u3zydeHuro anreOpanyeckoro
Marepyasa IPOUCXOJWUT  JAJbHEWIEeEe  pa3BUTUE  AJITOPUTMUYECKOIO U
aOCTpAaKTHOrO MBIIIJIEHUST Yy4aluxcs, (OPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJIbHBIMU  (OpMaMH,  IPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PABEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBl MJIsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIrJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK

A3bIKA HAYKH.
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CopepxxarenpHo-MeTouueckass JuHUS «DyHKIMKM U rpapuKu» TECHO
neperneTaeTcs ¢ JpyruMH JJMHUSIMU Kypca, IOCKOJIbBKY B KAKOM-TO CMBICTIE 3a7a€T
HOCJIEI0BATEIBHOCTh U3yYEHUS MaTepuana. Nzyuenue CTETEHHO,
NOKa3aTeNbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKLNH, UX CBOICTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IJIS peIIeHus 3adad U3 JPYTHX Y4eOHBIX
IPEIMETOB U PEabHOM KU3HU TECHO CBSA3aHO KaK ¢ MAaTeMaTHYECKUM aHAIIM30M,
TaKk W C pEIICHHEeM ypaBHEHUH M HepaBeHCTB. llpu 3TOM Oo0nblIoe BHHUMaHHE
ynensieTcs: GopMHpPOBAaHUIO YMEHHUS BbIpaXKaTh (GOpMyJaMU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEIUYMHAMHU, MCCIENOBATh IOJTY4YEHHbIE (PYHKIMHM, CTPOUTHh HX
rpaduku. Marepuan 3TOl cofepaTeIbHOM JTMHUM HALEJIEH Ha Pa3BUTUE YMEHUI
U HaBBIKOB, IO3BOJIAIOIIMX BBIPAXKATh 3aBUCHUMOCTU MEXAYy BEIUYMHAMU B
paznu4yHON (opMe: aHATUTHYECKOU, rpaduueckoid M ciaoBecHo. Ero usydenwue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

ConmepxxarenpHast nuHUS «Hadanma MareMaTHYeCcKOro aHaln3a» IO03BOJISIET
CYLIECTBEHHO PACHIMPUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK W MPHUKJIAJHbIX 3a]ad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTb UCCIIEI0BATh U
CTpOUTHh Tpa@uku QYHKIUH, OmpeneisTb HUX HauOOJIbIIME M HAUMEHBIIUE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (GUTYpP U OOBEMBI TEN, HAXOIUTh CKOPOCTH U
yCKOpeHusi TporeccoB. JlaHHas conepikareiabHas JHUHUSA OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTEeMaTHYEeCKHX MOJENeH peanbHBIX CUTYyaIlHi,
HAXOXKJICHUS HAWIYYIIEro PEIICHUS B MPHUKJIAJHBIX, B TOM YHCIE COIHAIbHO-
HKOHOMUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHUYECKOTO aHalu3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHKE M HcKyccTBe. OOyuwaromyecss y3HAIOT O
BBIIAIOIIMXCST pe3ysbTaTaxX, MOJTYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U UX aBTOpaXx.

CopepxarenpHO-MeTOIMYeCKas: TUHUS «MHOMXKECTBA M JIOTHUKa» B OCHOBHOM
NOCBSIIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB. T€0peTHKO-MHO>KECTBEHHBIE
IpEJICTaBICHNUs POHU3BIBAIOT BECh KYpPC LIKOJIBHOM MaTeMaTHKU M IpejiararoT
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3zesibl MATEMAaTUKU U €€
NPUJIO’KEHUH, OHU CBS3BIBAIOT pa3Hble MATEMaTUYECKUE AUCLHUIUIMHBI B €AMHOE
nenoe. [ToaToMy BaKHO JaTh BO3MOXKHOCTH IIKOJIBHHKY MOHMMATh TEOPETHKO-
MHO>KECTBEHHBI SI3BIK COBPEMEHHOMW MAaTeMAaTHKH M WCIOJIb30BaTh €ro s
BBIPQXEHHS CBOUX MBICIICH.

B kypce «AnreOpa u Hadajga MaTeMaTHMYECKOTO aHAJINW3a» MPUCYTCTBYIOT
Tak’K€ OCHOBBl MaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOpPbIE MPHU3BaHBI

chopMHPOBATH HABBIKK MTOCTPOEHUS MOJICNICH peaTbHbIX CUTYAIlUi, UCCIICTOBAHMS
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ATHX MOJEJEeNd C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYeCKOro aHaius3a U
MHTEPIPETAlUU TOJyYEeHHBIX Pe3yJIbTaToB. Takue 3aJaHus BIUIETEHBI B KaXKJIbIi
U3 pa3/iesioB MPOrpaMMBbl, IIOCKOJIbKY BECh MaTepHall Kypca IHUPOKO HCIIONIb3YeTCs
JUIs pelIeHus MPUKIAAHBIX 3a7ad. [Ipu pemeHun pearbHbIX NPaKTUYECKUX 337134
yJaliyecss pa3BUBAIOT HaOJIOAATENbHOCTb, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONb30BaTh AHAJIOTHIO, 0000MATh W KOHKPETHU3UPOBAThH
npobsieMy. [lesTenbHOCTh MO (HOPMUPOBAHUIO HABBIKOB PEIICHUS TMPHUKIAIHBIX
3ajlay OpraHu3yercsl B Ipoliecce M3Y4YeHUs BCeX TeM Kypca «Anredpa M Hauana
MaTeMaTHYECKOTO aHAIH3ay.

MecTo y4e0HOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHoMy maHy B 10—11 kiaccax u3ydaercss y4eOHBIN Kypc
«Anrebpa ¥ Hauyaja MaTeMaTHYECKOTO aHalin3a», KOTOPBIM BKIIOYAET B ceOs
CIIEIyIOLIME OCHOBHBIE paslenbl coaepxaHus: «Yuciaa U BBIYHMCICHUD,
«YpaBHeHHsI M HepaBeHCTBa», «®DyHkuuu u  rpapukm», «Hauvana
MaTEMaTUYeCKOro aHaan3a» U «MHOXKECTBA U JIOTHKay.

B YueOHOM miaHe Ha uM3ydeHHE Kypca ainreOphl U Hayal MaTEMaTHYECKOTO
aHaJln3a OTBOJUTCS HE MEHee 2 yuyeOHbIX 4yacoB B Hezelnto B 10 kiacce U He MeHee
3 yueGHBIX YacoB B Hezelnto B 11 kiacce, Bcero 3a JjBa roga 00y4eHus — HE MEHeEe
170 y4eOHbIX YacoB.

I[Inanupyemble npeAMeTHbIE Pe3yJbTAThI 0CBOECHHS
IIpumepHoii padoyeii mporpaMmmMbl Kypca (1o rogaM o0y4eHus )

OcBoenue ydeOHOTO Kypca «Anrebpa U Hayajga MaTeMaTUYECKOTO aHAN3a
Ha YPOBHE CPEIHEr0o 00IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:
10 kiace
Yuciia 1 BBIYUCTIEHUSA

e OmnepupoBaTh TMOHATHUSAMH: PALUOHAIBHOE W JEUCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

e BpmonHAT,  apudmMeThyeckue — omepamud € pPalUMOHAIBHBIMH U
JNEHUCTBUTEIbHBIMU YHCIIAMH.

¢ BrInonHsATh NPUOIMKEHHBIE BEIYMCIICHUS, UCTIOIb3YS NMPAaBUIIA OKPYTJICHHUS,
JenaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BHIYMCICHHM.

e OrnepupoBaTh MOHATHSIMH: CTENEHb C LEJIBIM IOKa3aTelIeM; CTaHJIapTHas
dopma 3amucu ACUCTBUTEIBLHOIO YHCIA, KOPEHb HATypaJbHOM CTENEHU;
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UCIOJIb30BaTh MOAXOAAIIYI0 (OpPMY 3alUCH JECUCTBUTEIBHBIX YHUCEN IS
peleHus MPaKTHYECKUX 3a]a4 U MPEICTaBICHUS TaHHbIX.

OmnepupoBaTh MOHATUAMU: CHHYC, KOCHHYC U TAHT€HC MPOU3BOJIBHOTO YIJIa;
UCMONb30BaTh  3allUCh  HIPOM3BOJBHOIO  yrja  uepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE QYHKIUH.

YPaBHeHI/IH N HEPABCHCTBA

OnepupoBaTh NOHATHUSMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMoOHAIIBHOE, HPPALMOHATIBHOE ypaBHEHHUE, HEPaBEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHUE;

BoinonssaTh npeoOpazoBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPHUUECKNE YPABHECHMUSI.

BrinonHate npeoOpa3oBaHusl LEIbIX, PAllMOHATBHBIX U HUPPaLUOHATBHBIX
BBIDQKEHUA W peliaTh OCHOBHBIE THUIMBI LEJbIX, PAlUOHAIBHBIX |
UppalMOHaIbHbIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS W HEPABEHCTBA [JISl PEIICHHS MaTEeMaTUYECKUX
3a/1a4 M 3aJ]1a4 U3 pa3IMuHbIX 00JIacTell HAyKU U PEaIbHON KU3HHU.
MopnenupoBaTh pealibHbleé CHTyalldd Ha S3bIKE anreOpbl, COCTaBJISATh
BBIPKEHHUSI, YPAaBHEHUSI, HEPABEHCTBA 10 YCJIOBHUIO 3a/layd, HUCCIEI0BATh
MOCTPOEHHBIE MOJIEIH C UCIIOIb30BAaHUEM alllapaTa ajareopsol.

DOyHKUMH U TPaPUKH

OnepupoBath NOHATUAMU: (PYHKLHS, CIOCOOBI 3aAaHusl (PYHKIMH, 001acTh
OTpEJICICHUs] M MHOXKECTBO 3HaueHUd (QyHkuu, rpaduk QyHKIUH,
B3aMMHO OOpaTHbIC (QYHKIIUH.

OmnepupoBaTh MOHATUSMHM: UYETHOCTh U HEUETHOCTh (YHKUUHU, HYJIH
(GYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBath rpaduky GyHKIMM 1715 pelIeHUs] ypaBHEHU .

CrtpouTth 1 uynTaTh rpaduku TUHEHHONW QYHKIIMH, KBaIpaTUIHON (DYHKIIUH,
CTENEHHON (PYHKIMU C IEJIBIM MTOKA3aTeJIEM.

Wcnons3oBaTh Tpaduku GyHKIUNA I8 UCCIAEAOBAHUS IPOIIECCOB MU
3aBHCHUMOCTEH TpU peUIeHHH 3a7ad W3 APYTruX Y4YEOHBIX NPEAMETOB H
peasibHOM  JKM3HM;  BbIpaXaTb  (OpMyJaMU  3aBHCHUMOCTH  MEXIY
BEJIMYMHAMHU.
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Hauajna MmareMaTu4ecKoOro aHajJm3a

OmnepupoBaTh TMOHATHSAMHU: IIOCICAOBATEIILHOCTh, apudMeTndeckas u
reoMeTpHUecKasi IPOrpecCu.

OnepupoBaTh MOHATHSIMU: OECKOHEUHO YOBIBaIOLIasi TE€OMETpPHUYECKas
HpOTrpeccHs, CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON POTPECCHH.
3agaBaTh MOCIEIOBATEIEHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWMCTBA MOCIEI0BATEIBHOCTEN U TIPOTPECCU TS peIIeHUs
peanbHBIX 3a/1a4 MPUKIIAIHOTO XapaKTepa.

MHo:KkecTBa U JIOTHKA

OnepupoBatTh MOHATUSIMU: MHOKECTBO, OTIEPALIMU HaJ MHOKECTBAMHM.
Hcnonb30BaTh  TEOPETHUKO-MHOMXKECTBEHHBIM — ammapar Juisl  ONHCAHUS
peabHBIX MPOLIECCOB U SIBJICHUH, NMPU PEIICHUU 3a/1a4d U3 APYTUX y4eOHBIX
PEIMETOB.

OnepupoBaTh  NOHATUSIMU:  ONpENEIEHUE,  TEOpeMa,  CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 xmacc

Yucjia 1 BBIYHCTIEHUS

OnepupoBaTh MOHATHUAMM: HATypalbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
NPU3HAKK JEJIUMOCTH LENBbIX YHUCEJ, PA3J0XKEHUE 4YHuCia Ha MpOCThIe
MHOKHUTEIN JUIsl peLIEHUs 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAIBHBIM IIOKA3aTEIIEM.
OmnepupoBaTh MOHATUSIMH: JIOTapU(PM YHUCHA, AECATUYHBIE U HATYypaJbHbIC
JgorapuMsl.

YpaBHeHHS U HEPABEHCTBA

[IpumeHnsaTh CcBOWCTBA CTEMEHUM Ui TpeoOpa3oBaHMs  BBIPAKEHUM;
ONEPUPOBATH TMOHATUAMU: TIOKA3aTEIbHOEC YPABHEHUE UM HEPABEHCTBO;
pelIaTh OCHOBHBIE TUITBI TOKA3ATEIbHBIX YPABHEHUN U HEPABEHCTB.
BreinmonHate npeoOpa3oBaHUsi BBIpAXEHUN, COACPXKAIUX JOrapu(mel;
OTIEpUPOBATh TOHITHAMU: JOTapu(MUUECKOE YpaBHEHUE W HEPABEHCTBO;
peraTh OCHOBHBIE THITHI JJOTAPU(PMUYECKUX YPABHEHH U HEPABEHCTB.

e Haxoauts pemieHns NpoCcTEeUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.
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OnepupoBaTh MOHATUSIMU: CUCTEMA JIMHEUHBIX YpaBHEHUU U €€ pEILCHHUE;
MCIMOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUM JIsl pEIICHUS] MPAKTUYECKUX
3ajad.

Haxonuts penienus npoCcTenmmx CUCTEM U COBOKYITHOCTEN PallMOHATBHBIX
YPaBHEHUI U HEPABEHCTB.

MopenupoBaTh peajbHBIC CHUTyallud Ha s3bIKe aireOpbl, COCTaBIATH
BBIPAKCHUSA, YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI IO YCJIOBUIO 3a/a4yH,
WCCJIEIOBATh MMOCTPOSCHHBIE MOJICTU C MCTIOJIB30BAHKMEM armapara aareophl.

DyHKIUHN U TPAPUKH

OnepupoBaTh NOHATUSAMU: NEpUOAMYECKAs  (PYHKIUS, HPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH JKCTpeMyma (pyHKIMH, HauOosbllee H
HaMMEHbIIee 3HAYEHUS (PYHKIUMU HA MPOMEKYTKE; MCIOJIb30BaTh WX JJIS
UCCIIEOBaHMs PYHKINHU, 3aJaHHOU IpauKoM.

OmneprpoBarh MOHATHAMH: TpadUKU MOKA3aTEIbHOU, JOrapupMUYECKon U
TPUTOHOMETPUUECKUX (PYHKUMN; H300pakaTb HUX HA KOOPJIAUHATHOMN
IJIOCKOCTH Y UCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.
N300paxxath Ha KOOPAMHATHOW TUIOCKOCTU TpavKu JTUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUN.
Wcnonp3oBath rpaduku (QYHKIOUM 78 UCCIEIOBaHMUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIHH.

Hauaja MmaTeMaTH4ecKoro aHajau3sa

OnepupoBaTh NOHATUSIMU: HENIPEPbIBHAS (DYHKIIMS; MPOU3BOAHAS (DYHKIIUY;
UCITIOJIb30BaTh T€OMETPUYECKUN M (PU3UUYECKHN CMBICT TPOU3BOIHON ISt
penieHus 3a1a4.

Haxonute  mpoOW3BOAHBIE  DJEMEHTApHBIX  (PYHKIUN,  BBIYUCIATH
MPOU3BOIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO (PYHKIUH.

Hcnonb3oBaTh  MPOM3BOJHYIO Uil  McciaedoBaHUs — (QyHKOMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, NPUMEHATH PE3YyJbTaThl HCCIEAOBAHMS K
MOCTPOEHUIO IPAPHUKOB.

Hcrnonb30BaTh NMPOM3BOAHYIO JUISl HAaXOXKIACHWS HAWIYYILIErOo pEIIEHUs B
NPUKIIAJAHBIX, B TOM YUCJIE COMAIbHO-9KOHOMUYECKUX, 3aa4ax.
OnepupoBaTh MOHATUSMHU: T[epBOOOpa3Hasi W HMHTErpai;, MOHUMATh
TEOMETPUUYECKHUIA U (PU3NYECKUN CMBICIT HHTETpaIa.

Haxoauts nepBooOpa3Hbie 3J€MEHTAPHBIX (DYHKLUHN; BBIYUCISATH MHTETpa
no ¢popmyne HotoTona—JIelOnuna.

16



e Pemarth MNPUKIIAJHBIC 3a1d91, B TOM 4YHUCJIC COIHAJIBHO-OKOHOMHYCCKOTO U
@HSHHCCKOFO XapakTepa, Cp€ACTBAMU MATEMATHYCCKOI'O aHaJIn3a.

Conep:xxanue yueOHOro Kypca (mo rogam o0y4eHmus)

10 kiacce
Yucaa v BBIYMCICHUA

Panmonaneupie uymucna. OOBIKHOBEHHBIE U JECATHYHBIE JpOOH, MPOIICHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUeCKHe  OIlepaluu  C
palMOHAIBHBIMU YMCJIaMu, TPeoOpa30BaHus YUCIOBbIX BblpaxkeHUi. [IpuMenenue
Ipo0el U MPOLEHTOB ISl PEIICHHS MPUKIAAHBIX 3a/1a4 M3 Pa3IUYHbIX OTpaciien
3HAHUU U pEaJbHOM KU3HH.

JleficTBuTEnpHBIE 4Kcha. PanuoHanbHBIE W HMPPALMOHAJIBHBIE  YHCIHIA.
ApudmeTnueckue omnepauud ¢ JACUCTBUTEIbHBIMU YHciaMu. [lpubGnmxénnble
BBIYMCIICHHUS], IPABUJIA OKPYTJICHHS, IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenb ¢ nenbM nokazarenem. CrangapTHas (opma 3anucH 1eUCTBUTEIBHOTO
yucna. Mcnonbs3oBanre moaxoasme popmMel 3aIUCH TEUCTBUTENBHBIX YHCEN IS
pelIeHHs NPAaKTUYECKUX 3a/1a4 U NIPEICTABICHUS JaHHBIX.

Apudmernueckuii KOpPEHb HaTypaJIbHOU CTEIICHMU. JevicTBus c
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.
CHHyC, KOCMHYC W TAaHTE€HC YHUCJIOBOTO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,

APKTAHTI'CHC YU CJI0BOI'0 aprymcCcHra.

YpaBHeHHS U HEPABEHCTBA
ToxecTBa U TOXK/IECTBEHHbIE TPEOOPa30BAHMUS.
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.
YpaBHeHUEe, KOpEeHb YpaBHEHUsA. HepaBeHCTBO, pellIeHHE HEpaBeHCTBA.
MeTton nHTEpPBAJIOB.
Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
Pemenne nppaMOHAIBHBIX YPABHEHHU U HEPABEHCTB.
Penienne TpUroHOMETPUYECKUX YPAaBHEHUM.
[IpuMeHeHnE ypaBHEHU M HEPABEHCTB K PELICHUI0 MATEMATUYECKUX 33134 U
3a/1a4 U3 Pa3IMIHbIX 001aCTe HAYKU U PEATbHON KU3HH.

DyHKIUHN U TPAPUKH
Oyukius, crnocoObl 3amanus  ¢GyHkimu. ['padux  Pynkmuu. Bzaumuo

oOpaTHbIe (PYHKIUH.
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OO6nacTh ompenenaeHus: © MHOXKECTBO 3HadeHW pynkuuu. Hymm ¢yHkimm.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUM.

CrenenHast pyHKIUSI C HATYpaJIbHBIM U 1I€JIbIM Moka3areneM. E€ cBolicTBa u
rpaduxk. CoiicTBa U rpauk KOpHs N-Oi CTENEHHU.

TpuronomeTpruyeckass OKpPYKHOCTb, ONpPEIEIECHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Havana MmaTeMaTH4ecKOro aHaJIn3a

[TocnmenoBaTenbHOCTH, CTIOCOOBI 3a/laHus MIOCTIEIOBATETBHOCTEH.
MOHOTOHHBIE MTOCIEIOBATEILHOCTH.

ApudmeTndeckast 1 TeOMETprUUecKasi porpeccuu. beckoHedHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccuu. PopMyna CIOXKHBIX MPOLEHTOB. VCronb30BaHWE MPOTPECCUU IS
pEIICHMS peabHbIX 3a/1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, omnepanuu HaJ MHokecTBamH. Jluarpammel Oinepa—BeHHa.
[IpumeHeHne TEOPEeTUKO-MHOKECTBEHHOIO armapara Uil ONMCAaHUS PealIbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, Teopema, CIECICTBUE, JOKA3ATEIBCTBO.
11 kaacc
Yucia v BIYMCICHUSA

HarypansHbie u nensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIL.

CrteneHb ¢ pallMOHAIbHBIM TTOKa3aTesaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecsiTuuHbIC U HATYypaTbHBIE JIOTAPU(PMBI.
YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTapU(MBI.

[IpeoOpa3oBaHne BBIPAKECHUHN, COACPKAIMUX CTEEHU C palMOHAIbLHBIM
MTOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPHUUECKUX HEPABEHCTB.

IToka3zaTenbHbIe YpaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl TUHEWHBIX yYpaBHEHUM. PernieHue nNpuUKIagHBIX 33/1a4 C MOMOUIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucreMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHenne  ypaBHEHUW, CHUCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3a/lad M 3a7a4 W3 Pa3IMUHbIX 00JacTell HayKh M peajibHOU
JKU3HU.
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DyHKIUHN U TPAPUKH

®Oynkuua. Ilepuonmueckue  ¢yHkuuu. IIpoMexyTkM  MOHOTOHHOCTH
¢yHKIMM. MakcumMyMbl U1 MUHMMYMbl (QyHKiuu. HauGosnblnee u HauMeHblee
3HaYeHHUE (PYHKIINU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonp3oBanue rpadmkoB (HYHKIMHA I PEIICHUS YPAaBHCHUN W JTMHEHWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (QYHKIMM A7 HCCIEIOBAaHUS IIPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANbHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepoiBHble (yHKIMHA. METO HHTEPBAJIOB JJIs PEIICHHS] HEPABEHCTB.

[IpousBognas  QyHkuuu. ['eomeTpuueckuii ©  (QU3MUYECKUN  CMBICI
IIPOU3BOJHOM.

[TpousBogHble  3neMeHTapHbIX  (QyHKUM.  Dopmynbl  HAXOXKICHUS
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHUI.

[IpumMeHeHne nMpou3BOJHON K MCCIIEOBAaHUIO (QYHKUIHUA HA MOHOTOHHOCTH H
skcTpeMyMmbl. Haxoxkaenue HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus1 (QyHKIUH Ha
OTpE3KE.

[IpumMeHeHnEe TPOU3BOJHOM JUISI HAXOXKIACHUS HAWIYYIIEro pPEUICHUs B
NPUKIAIHBIX 3aja4yaxX, I ONPENENICHUs CKOPOCTH IIpolecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabiuiia nmepBooOpPa3HBIX.

Wurerpan, ero reomeTpuueckuii u (U3MYECKUW CMbICH. Beraucinenue
uHTerpana no gpopmyne Hetorona—JleiiOHuna.
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TemaTuveckoe NIIAHUPOBAHME Y4eOHOr0 Kypca (1o rojgam o0y4eHust)

10 xknacc (He MeHee 68 yacoB)

Ha3Banue pasaena OcHoBHOE OcHoBHBIE BH/IBI
(TeMbl) co/iep:KaHue pas3aesia AeATEeJILHOCTH
(umcs10 9acoB) (TemMbl) 00y4ammxcs
MHoxecTBa MHoOk€eCTBO, onepanuu HUcnoab3oBaTh
PAllHOHAJIBHBIX H HaJl MHOKECTBAMU. | TEOPETUKO-
AeCTBUTEJbHBIX YHCEJI. Jnarpammebl MHOECTBEHHBIN
PauuonajabHbIe DOlinepa—DBenHa. amnmapar sl OIMCaHusd
YPABHEHNSI U HEPABEHCTBA Panmonaneabie umcna. | xoma peuIeHus
(14 9) OOBIKHOBEHHBIE Y | MAaTEMaTUYECKUX
JIECSITUYHBIC npoOu, | 3a1ad, a TaKKE
MPOLICHTHI, OECKOHEUHBIE | pealbHBIX MPOIIECCOB U
NEePUOJIMYECKUE  JTPOOU. | IBJICHUH, IIPU PEIICHUH
Apudmernueckue 3a7a4 = W3 JPYTUX
omnepanuu C | yueOHBIX IIPEIMETOB.
palOHaIbHBIMU Onepuposarb
YUCIIAMH, MOHSITUSIMM:
npeodpa3zoBaHus palMOHATIBHOE  YHCIIO,
YUCJIOBBIX  BBIPAXKCHUU. | NIEUCTBUTEIHHOE
[Ipumenenue apoOeil | | uucno, OOBIKHOBEHHAs
MPOIICHTOB ISl PEIICHUS | APOOb, JNeCATUYHAS
NPUKIAIHBIX  3a7a4 U3 | APOOb, IPOIICHTHI.
pa3IUYHBIX oTpacien BoinoHATH
3HAHUM W peajbHOM | apudmeTrdeckue
YKU3HU. onepanuu c
JlencTBUTEIbHBIC palMOHAJIbHBIMU 51
yucia. PanvoHalbHBIE U | IEMCTBUTEIBLHBIMU
MppallMOHAIbHBIE YMCIA. | YUCTIAMU;
Apudmernueckue NPUOJINKEHHBIE
omnepanuu C | BBIUMCIICHUS,
JIEUCTBUTEIILHBIMU WCMOJIb3YS npaBuia
yuciaamMu. [IpubnamkEnHbIe | OKpYyTIeHUS.

BBIYMCIIEHUS, IpaBuia
OKPYTJIEHUsI, NPUKHUIKA U

OIICHKA pe3yJibTaTa
BBIYMCJICHUU.

Toxnecrsa u
TOXJECTBEHHBIC
npeoOpa3oBaHus.
YpaBHeHue, KOpPEHb
ypaBHeHus. HepaBeHCTBO,
pELICHUE  HEpPABEHCTRBA.

JesaTb NPUKHAKY
U OLEHKY pe3yJbTara
BBIYHCJICHUU.

OnepupoBarthb
TMOHATHUSIMH:
TOXJECTBO, YPABHEHUE,
HEpPABEHCTBO; LIEJIOE U
palMOHAIIBHOE
ypaBHEHHE,
HEPaBEHCTBO.
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MeTtoa UHTEpPBAJIOB.
Pemenue  11enbix

JTpOOHO-paIMOHATIBHBIX

YpaBHEHUM U HEPABEHCTB

nu

BoinoiHATH
npeodpa3oBaHus
LEJIBIX U
pPalOHAIIBHBIX
BBIPAKCHUM.

Pemiate OCHOBHBIE
THUTIbI LEJIBIX
HMppalrOHATbHBIX
YpaBHEHUI u
HEPABCHCTB.

IIpuMeHaTs
palroOHaIbHbIC
YpaBHEHHUS "
HEpPABEHCTBA JUISt
peLIeHUs
MaTEMAaTUYECKUX 3a/1a4
Y 3aJa4 U3 Pa3IU4HbIX

oOnmacTell  Hayku WU
pEATBHON )KU3HU
DOyHKUMU U TpauKH. OyHKIMS, CIOCOOBI OnepupoBarb
Crenens ¢ uejbiM 3a1aHUsA (GyHKUMH. | MIOHATHAMU: PYHKIUSA,
noxkasarejeM B3aumno oOpatHbI€ | CIOCOOBI 3aJIaHus
(649) GyHKLIHH. I'paduk | pyHkuuu, B3aMMHO
GyHKLIHH. oOpaTHble  (PyHKIUH,
OO6nactp omnpeneneHus | 00JacTh  ONpeeICHUS
M MHOXECTBO 3HAYEHHUM | U MHOXKECTBO 3HAUEHUU
byHKINH. Hymu | pyskiumy, rpaduk
byakuuu.  [IpomexyTku | yHKIIUU; YETHOCTH H
3HAKOIOCTOSIHCTBA. HEYETHOCTh  (PYHKITUH,
YérHple U HEYETHBIC | HYJIU byHKIINH,
byHKINH. MIPOMEKYTKHU
CreneHp € UEIBIM | 3HAKONIOCTOSIHCTBA.
[IOKa3aTeseM. BbInoiHATH
CrangaptHas ¢dbopma | mpeodpa3oBanusi
3allUCH JIEMCTBUTEIBLHOTO | CTENEHEW C  LEJIBIM
yucna.  Vcnonws3oBaHuE | mOKa3aTeIeEM.
MOAXOASIIEN bopMbI HUcnoab3oBarh
3aMiCH  JICUCTBUTENBHBIX | CTAHAAPTHYIO  (popmy
yucen Il PEIICHHS | 3alUCU
MPAaKTUYECKUX 3a7a4 U | ICHCTBUTEIIHBHOTO
MPEACTABJICHUS JAHHBIX. | YHCIIA.
Crenennast GyHKIMS C ®opmMyaupoBaTh U
HaTypaJibHBIM M LEJbIM | KIIJIIOCTPUPOBATH

IOKa3aTeJIEM. Eée

rpagpuyecKu CBOMCTBA
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CBOMCTBA U rpadux

CTENEHHOW QPYHKIUU.

Bbipaxartsb
bopmynamu
3aBUCHUMOCTH  MEXIY
BEJINYNHAMM.

HUcnoab3oBarh
urdpoBbie  pecypcsl
TUISL IIOCTPOECHUS

rpadukoB (GYHKIUU U
M3y4YE€HUs UX CBOMCTB

ApudmMeTn4ecKuil KOpeHb
N—oil cTeneHu.
HppaunonajbHbie
YPABHECHUS M HEPABEHCTBA
(18 v)

ApudmeTnueckuii
KOpPEHb HaTypaJbHOU
crerieHu.  JlewctBusa ¢

apu(PpMETHIECKUMU
KOPHSIMH N—OM CTEIICHH.
Pemenue
UppalMoHaIbHbIX
YpaBHEHUI U HEPABEHCTB.
CpoiictBa u rpaduk
KOpHsI N-OU CTENEHU

®opMyJIHpPOBaTH,
3aNMChIBATH B
CHUMBOJIHYECKOMN
dbopme 151
WTIOCTPUPOBATh

NpUMepaMH CBOWCTBA
KOpHsI N-OU CTEIICHMU.

BoIinoiHATH
npeodpa3zoBaHms
HMppalrOHATbHBIX
BBIPAKEHU.

Pemiate OCHOBHBIE
THUIBI UPPALMOHATIBHBIX

YpaBHEHUI u
HEPaBEHCTB.
IIpumeHsATH IS

pelieHus Pa3IHMYHBIX
3ajga4

UppalOHaIbHBIE
YpaBHEHUS u
HEPaBEHCTBA.
Crpourb, uMTATBH
rpaguk  KOpHS N-0H
CTEIEHHU.
HUcnoab3oBatb
uudpoBsie  pecypcshl
TUISt NOCTPOEHUS

rpadukoB GyHKIUNA U
M3y4YE€HUs UX CBOMCTB

DopMyJibl TPUTOHOMETPHH,
Tpuronomerpuuyeckue
YPaBHEeHMS

(22 v)

CuHyC, KOCHMHYC WU
TaHTE€HC YHCIIOBOTO
apryMeHTa. ApKCHUHYC,

apKKOCUHYC M apKTAHTEHC
YUCJIOBOTO apTyMEHTA.

OnepupoBarthb
NMOHATUSIMU:  CHUHYC,
KOCUHYC M  TaHI€HC
MPOM3BOJILHOIO YTJa.

Hcnoab30BaTh
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Tpuronomerpuyeckas

3allMChb IIPOU3BOJIBHOI'O

OKPYXHOCTb, yria uepe3 oOpaTHbIE
OTIpeJIeIICHHE TPUTOHOMETPUUECKHUE
TPUTOHOMETPUUECKUX byHKIMH.
byHKIUH YU CJIOBOTO BbInoJHATH
apryMeHTa. npeodpazoBaHus
OcHoBHBIE TPUTOHOMETPUUECKUX
TPUTOHOMETPUUECKHUE BBIPAKEHUH.
hopMyIIbL. Pematrs OCHOBHBIE
[IpeoOpazoBanue THIIBI
TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX
BBIPAKEHUU. YpPaBHEHUI
Pemienue
TPUTOHOMETPUUECKUX
YpPaBHEHUMU
HocienoBareIbHOCTH U ITocnenoBaTenbHOCTH, OnepupoBartsb
Nporpeccuu CHIOCOOBI 3a/laHusl | IOHATUSIMHU
(6 9) MOCJIEI0BATEILHOCTEH. MOCJIEI0BATEILHOCTb,
MoHoTOHHBIE apudpmeTrnyeckas u
MOCJIEA0BATEILHOCTH. reoMeTpudecKas
Apudmernueckas U | IPOTPECCHH;
reoMeTpuiecKas OECKOHEUHO
nporpeccur. beckoHeuHo | yObIBaromas
yOBbIBaroIast reoMeTpudecKas
reoMeTpuIecKast nporpeccus, cymMma
IIPOTpEeCcCHs. CyMMma | 6eCKOHEUHO
OecKOHEYHO YOBIBAIOIICH | yOBIBatoIIeH
r€OMETPUUECKOU r€OMETPUYECKOU
MPOTPECCHH. ®opmyna | IPOTPECCHH.
CJIOKHBIX MPOIECHTOB. 3apaBarhb
Hcnonb3oBaHue MOCJIEA0BATEILHOCTH
MPOTPECCUM ISl PELICHUSI | pa3TUIHBIMU
peaTbHbIX 3aja4 | crmocooaMu.
IIPUKJIAJHOIO XapaKrepa IIpuMmensaTs
(opMmysry  CII0KHBIX
MPOIEHTOB s
pelieHus 3amad U3
peanbHOM TpakTHKU (C
UCIIOJIb30BaHUEM
KJIbKYJISITOPA).
HUcnoab3oBarh
CBOMCTBA
MOCJIEI0BATEIBHOCTEN

U [Oporpeccuy Ui
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pelieHus peabHbBIX
3aga4 MIPUKJIATHOTO
XapakTepa
IToBTOpPEHME, 00001ICHUE, OcHoBHBIC MMOHATHUSA IIpumensaTs
CHCTeMATH3alus 3HAHUH | Kypca aiareOpbl M Hadall | OCHOBHBIC TTOHSATHS
(4 v) MaTE€MaTHYECKOTO Kypca anreOpsl 1 Hadas
aHam3a 10 Kjacca, | MaTeMaTH4eCKOIro
00o01IeHne U | aHanmu3a I PelIeHUs
CUCTEMATU3alMs 3HAHUM | 3aad W3  pPEAJIbHOU
KH3HU U TIPYTHX
MIKOJIbHBIX JUCIHUILINH

11 knacc (He meHee 102 yacos)

Ha3Banmue pasaena OcHoBHOE OcHOBHBIE BU/IBI
(Tembl) coJep;kaHue pasjaesia AeATeJbHOCTH
(KOJIMYeCTBO YACOB) (Tembl) 00y4arIuxcs
Crenensn ¢ Crenenp c ®opMyJIHpPOBaTH,
PALHOHAIbHBIM palMOHAIIBHBIM 3alMChIBAaTh B
nmoKa3areJieM. nokazareneM. CBOHCTBa | cMUMBOJIMYeCKOU Gopme u
IHoka3zarenbHast CTEIICHU. WLIKCTPUPOBATH
bynkums. [IpeoOpazoBanue npuMepamMu CBOKWCTBA
IHoka3arTenbHbIe BBIPAKCHUU, CTETICHU.
YpPaBHEHUSA U coaeprKamux IIpumeHsaTL CcBOMCTBA
HEepaBeHCTBA paLMOHAJIbHBIC CTEIICHU. | CTEIIEHU JUISL
(12 4) IToka3arenbHble npeoOpa3oBaHUs
YpPaBHEHUS Y | BBIPOKEHUM.
HEpPAaBEHCTBA. ®opMyIUPOBATH u
ITokazarenbHas WLIKCTPUPOBATH
byHKUHMS, €€ CBOMCTBA U | rpa)MUecKu CBOKCTBA
rpadux MOKa3aTebHON (DYHKIIMH.
Pematnb OCHOBHBIE
THUTIBI ITOKA3aTEJIbHBIX
YPaBHEHUU U HEPABEHCTB.
HUcnoas3oBarh
uudpoBbie pecypebl s
MIOCTPOCHUS rpadukoB
GyHKIUMI W U3y4YEHUS HX
CBONCTB
Jlorapugmuyeckas Jlorapupm quCIa. DopMyJIMPOBATD,
pyHKMsA. Hecsatuunblie U | 3alIUCHIBATH B
Jlorapupmuyeckue HaTypajlbHbIC CUMBOJIMYECKO popme U
YPABHEHUS U jorapuMsl. WIIIOCTPUPOBATH
HEPABEHCTBA [IpeoOpazoBanue NpuMepamMu CBOMCTBaA
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(12 v)

BBIPAKCHUH,
CoZIepKaInX
JoTapu(pMBbI.
Jlorapudmuueckue
YpaBHEHUS "
HEPABEHCTBA.
Jlorapudmuueckas
(GyHKUHS, €€ CBOMCTBA U

rpaduk

jorapudma.

BoinotHATH
npeoOpa3oBaHus
BBIPAKEHUN, COJIEPHKALIUX
JoTapu(pMBbI.

DopMyIMPOBATH 51
WLIKCTPUPOBATH
rpaguyeckKu CBONCTBA
JorapupmMuyIecKout
GbyHKIIH.

Pemiats OCHOBHBIE
TUTIBI  JIOTapU(MUYECKHIX
YpaBHEHUI U HEPABEHCTB.

HUcnoab3oBarh
uudpoBbie pecypebl s
IIOCTPOCHUS rpadukoB
GyHKUMA U U3yYEHUS] UX
CBOMCTB.

3HaKOMUTBHCSH c
HCTOpHEH pa3sBUTHUA
MAaTEMATHKH

Tpuronomerpuyeckue
(pyHKuUMHU ¥ UX rpaduKH.
Tpuronomerpuyeckue
HEepaBeHCTBA

O )

Tpuronomerpuueckue
(yHKUIHH, UX CBOICTBA U
rpaduku.

[Tpumepsl
TPUTOHOMETPUYECKUX
HEpPABEHCTB

Onepuposarb
NMOHAITHEM [1EPUOINYECKas
dbyHKIUS.

Crpours,
aHAJIU3UPOBATH,
CPAaBHUBATH rpadpuku
TPUTOHOMETPUYECKUX
GyHKIMIA.

DopMyJIHPOBATH 51
WTIOCTPUPOBATh
rpaguyecku CBOKCTBA
TPUTOHOMETPUUECKHUX
GyHKLIHA.

Pemars, mpocreimme
TPUTOHOMETPUUECKHUE
HEpaBEHCTBA.

HUcnoas3oBarb
rpaQpukud UL PELICHUS
TPUTOHOMETPUYECKUX
HEPaBEHCTB.

HUcnoas3oBarb
uudpoBbie pecypebl s
ITOCTPOCHUS rpaukoB

25




GyHKIIUH ¥ U3y4EeHUST X
CBOMCTB

IIpousBoaHas.
IIpumenenue
MPOU3BOAHOM
(24 4)

HernpepbiBHbIE
GbyHKIUH. Meton
WHTEPBAJIOB TUTSL
pEIICHUSI HEPABEHCTB.

[IpownsBonHas
(GyHKLIHH.
['eomeTpuueckunii U
bu3nueckuit CMBICII
MIPOU3BOJHOM.

[TpousBoaHbIE
AIIEMEHTAPHBIX
dbyukiui. [IpousBoaHas
CYMMBI, [POU3BEIACHUS,

OnepupoBarnb
NOHATUSIMH:
HerpepbiBHAsS  (QYHKIINS,
POU3BOAHAS (PYHKIIUH.

HUcnoab3oBarh
r€OMETPUYECKHUI u
buznyeckuit CMBICIT
MIPOU3BOTHOU s
pelieHus 3aaad.

Haxoaurtn
ITPOU3BO/IHBIC
AJIIEMEHTApHBIX (PYHKIUH,
BBIYMCJIATH POU3BOJHBIC

4acTHOTO (PYHKITUH. CyMMBbI,  NpPOU3BEICHUS,
[Ipumenenue JaCTHOTO (PYHKIIHHA.
MIPOU3BOJHOU K HUcnoab3oBaTh
UCCIIEIOBAHUIO MIPOU3BOJIHYIO TSt
GyHKUIMIA Ha | UCCIeIOBaHUd  (DYHKIMH
MOHOTOHHOCTh M |HAa  MOHOTOHHOCTh U
AKCTPEMYMBL. AKCTPEMYMbI, MPUMEHSATH
Haxoxnaenue pe3yJabTaThbl
HauOOJIBIIETO U | HCCIeOBAHMS K
HAaMMEHBIIIETO 3HAYEHUS | TOCTPOEHUIO IPaPUKOB.
GyHKIUM Ha OTpE3Ke. IIpuMeHaTs
[Ipumenenue MIPOU3BOJIHYIO TUISt

MIPOU3BOIHOM JUISl | HAXOXKJICHUS] HaWIy4lIlero
HaXO0XJICHUS pelieHns B NPUKIAIHbIX, B
HAaWJIy4YIlIETO PEIICHHS B | TOM YHCIE COIUAIbHO-
MPUKIAIHBIX  3a/a4ax, | JKOHOMUYECKUX, 3aa4ax.
Jinic: OIIpELICIICHUS 3HAKOMHUTHLCH c
CKOpPOCTH MPOLIECCA, | HCTOPHEH pa3sBUTHUA
3aaHHOr0  (opMyJION | MAaTEMaTHYECKOTO aHaIN3a
WK rpauKoM

HNuTrerpan u ero [IepBooOpazHas. OnepupoBarb

NPUMEHEeHUs Tabnuiia nepBooOpa3HbIX| MOHATHAMM:

9 9) WNurerpan, nepBooOpa3Has, MHTErpall.
r€OMETPUYECCKUH u Haxoautb
bu3nIeCKuit CMBICIT | IEpBOOOPa3HbBIC

MHTErpasia. Beruucienue
uHTerpana mno Gopmyne
Herorona—JleitOunna

AJIIEMEHTAPHBIX  (DYHKIIHIA;
BBIYHCJIATH WHTETPAT MO

dbopmy.e
Herorona — JleiOnuna.
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3HAKOMHUTHCH c

Ucropuen pa3BUTHSA
MaTeMaTUYECKOT0 aHaJIN3a
CucreMbl ypaBHeHU CucTeMbl JTMHEWHBIX OnepupoBarthb
(12 4) ypaBHeHUN.  PelieHue | HOHATUAMMU: cucremMa
MPUKIAAHBIX  33Ja4  C | JMHEWUHBIX YPABHCHUH U €€
MTOMOIIBIO CUCTEMBI | PEIICHUE.
JIMHENHBIX YPABHECHUMU. HUcnoab3oBarh
CucremMsbl U | CUCTEMY JIUHEUHBIX
COBOKYITHOCTU  IEJbIX, | YDABHEHUW ISl pElICHUS
pallMOHAJIbHBIX, MPAKTUYECKUX 3a/1au.
UppalMOHaIbHBIX, Haxogurs  pemenust
MOKA3aTEIIbHBIX, MPOCTEHIINX CUCTEM U
JorapupMUIECKUX COBOKYITHOCTEM
YpaBHEHUI U | palMOHAJIBHBIX YPaBHEHUI
HEPABEHCTB. Y HEPABEHCTB.
Hcnonb3oBanue HUcnoab3oBarh

rpadukoB QyHKIMN 175
pelieHns ypaBHEHUM U
CUCTEM.

[Ipumenenune
YpPaBHEHUM, CHUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJad
U 337a4 W3 Pa3IUYHBIX
oOnmacTeii  Hayku U
pEATBHOM KU3HU

rpaduku  QYyHKIMA IS
pelIeHNs YpPaBHEHUMN.

MoaenupoBarsb
peanbHblEe CHUTyallUM Ha
A3BIKE anreopsl,
COCTABJISITH  BBIPAXKECHMS,
YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI 110  YCIJIOBHIO
3a/1auu, HCCJIe10BATH

NMOCTPOEHHbIE MOJEJH C
MCIIOJIb30BAaHUEM arlrapara
anreOpbl

HarypaJjbHble u HeJbie
yuciaa

Harypanbubie u
Leble YhCa B 3ajadax

OnepupoBarb
NOHATHAMM. HATYypaJIbHOE

(6 v) W3 peajbHOU KU3HU. YHCII0, IEJ0€ YUCIIO.
[Ipu3Haku HUcnoab3oBatb
JIETUMOCTH LIEJIbIX YKCeNl | TPU3HAKU JETUMOCTH
LEJIBIX YUCEIl, PA3JIOKECHUE
qucna Ha MPOCTHIC
MHOYUTENU JIsl PELICHUS
3aja4
IHoBTOpEHue, OCHOBHBIE  MOHATHUSA Pemiars, npuxiagHbie
00001IeHHeE, Kypca aireOpbl W Haval | 3aa4d U3 Pa3IUYHBIX
cucTeMaTu3anus 3HAaHUM | MATEMaTUYECCKOIO oOJacreit HAayKH u
(21 g) aHanu3a, 000OIICHHE U | pealbHOMN KU3HH C
CHUCTEeMAaTH3allMs 3HAHUHN | TTOMOIIIBIO OCHOBHBIX

MOHATUM Kypca anreOpbl 1
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HayajJl MaTeMaTU4eCcKOro
aHanusza.

Bopiouparn
ONTUMAJIbHBIE  CIOCOOBI
BBIUYHCIICHUN.

HUcnosb3oBarhb ISl
pelIeHus 3aga4
YPaBHEHMS, HEPABEHCTBA U
CUCTEMBI YPaBHEHHUH,
CBOMCTBa  (QYyHKUUHA H
rpauKoB

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S

Lenu u3yyenust yueGHOro Kypca

BakHOoCTh y4eOHOTrO Kypca TEeOMETpUHM Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHHsI OOYCJIOBJIEHA NPAKTHYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX |
IPEIMETHBIX PE3yJbTaTOB OOYYCHHUS TC€OMETPHHM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHsA OOydarommxcs, (GOPMUPOBaHUS (PYHKIMOHATHHOH MaTeMaTHYCCKOM
T'PaMOTHOCTH, HW3y4YeHUsS IPYTHX YYeOHBIX AUCIHHMIUINH. Pa3zBuThe y ydammxcs
MPABWIBHBIX TIPEJCTABICHUNA O CYIIHOCTH W IMPOUCXOXKICHHH T'€OMETPHYCCKHUX
abCTpakIuii, COOTHONICHHH pPEaJhbHOTO M WJIICATbHOIO, XapaKTepe OTPAKCHHSI
MAaTEMATUYECKOM HAyKOW SIBJIEHUA M TPOLECCOB PEATBHONO MHPA, MECTE
TCOMETPHUH B CUCTEME HayK M POJIM MAaTEMAaTHYECKOTO MOJICIUPOBAHUSA B HAYYHOM
MO3HAHWM U B MIPAKTHKE CIIOCOOCTBYET (DOPMHPOBAHHUIO HAYYHOTO MHUPOBO33PCHUS
yUaluxcs, a TakKe KadyeCTB MBIIIJICHHUS, HEOOXOJMMBIX JUJIS aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBISETCS OJHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIIHETO
oOmmiero oOpa3oBaHHs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCIMIUINH €CTECTBEHHO-HAYYHON HANPaBJICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlorudeckoe MbIIUICHHE, (DOpPMHpyeMOe TPH H3YyYSCHHUH OOYYaIOIUMHUCS
MOHSATHHHBIX OCHOB T€OMETPHH U MTOCTPOCHUH HEMOYKH JJOTHYECKUX YTBEPIKACHHM
B XOJ€ pEIICHUS TeOMETPUYECKHMX 3ajad, YMCHHE BBIIBUIATh M OMNPOBEPraTh
THITOTE3bI HETTOCPEICTBEHHO HCIOJB3YIOTCS TPH PEIICHUH 33a4 eCTECTBEHHO-
HAyYHOTO [UKJIA, B YACTHOCTH U3 Kypca (pU3uKy.

YMeHue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIMICCTBEHHYIO POJIb BO
BCEX 00JIACTAX ACATEILHOCTH uejaoBeka. OpHEHTAlMs 4YeIOBEKa BO BPEMEHH M
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MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTPKEHHS OKPYXKAIOIIEro MHUpa, YCJIOBHE YCHEIIHOTO TMO3HAHUS U aKTUBHOTO
npeobpa3oBaHusl  JeMCTBUTENBbHOCTH. OmnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIAMHSET pa3HbIe BHUABI Y4EOHOM M TPYIAOBOM JEATEIHLHOCTH,
SBJIICTCSI OJHUM W3 TPO(PECCHOHATBHO BAKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTHUUECKOU JAEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

Ilenb ocBoeHus mporpamMMmbl ydeOHOro kypca «l'eomerpus» Ha 6a3zoBOM
ypoBHE O0OyueHHs — o00Ieo0pa3oBaTelbHOE U OOIIEKYJIBTYPHOE pa3BUTHE
oOyyarommxcst  4depe3  o0eclieueHHe  BO3MOXKHOCTH  TNPUOOPETEHUS U
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W  JCHUCTBUI,
crenupUIHBIX TEOMETPHH, BO3MOKHOCTH YCTIEIITHOTO TPOI0JDKEHNS 00pa30BaHUS
0 CTICIIHAIBHOCTSM, HE CBS3aHHBIM C MPUKJIATHBIM UCIIOIH30BaHUEM T€OMETPHUH.

[Iporpamma 1o reoMmeTpuu Ha 0a30BOM YpOBHE TNIpeJHA3HAYCHA A
OOy4YaromMXcs CpeHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromimuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKod TEOMETPUHM ¥ HEOOXOAWUMBIC I JKH3HH B COBPEMEHHOM
obmectBe. KpoMe 3TOro, oHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T€OMETPHUIO Oosiee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHATBHOU ESITEIHLHOCTH.

JlocTikeHre 1eu OCBOCHHS MPOrpaMMBbl  OOECIIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIUX 3anad. [IpuopuTeTHBIMHM 3aJadyaMd  OCBOCHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kaccax sBISIFOTCS:

e (GopMHpOBaHHE TPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOMU
KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (GopMHpOBaHUE MPEACTABICHUS O MHOTOTPAaHHUKAX M TElaX BPAIIEHUS KaK
O BOXHEHUIINX MATEMaTHYCCKUX MOJEISAX, TMO3BOJISIONINX OMUCHIBATH U U3YyYaTh
pa3HbIe SIBICHUSI OKPYKAIOIIETO0 MHUPA;

e GopMHpOBaHHME YMEHHUSA paCllO3HAaBaTh Ha YEpTEkKax, MOJEIIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

® OBJIaJICHWE METOJAMH PEIICHUsS 33Ja4 Ha MOCTPOCHUSI Ha M300paKeHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e GhopMHpOBAaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHATHSAMH O
MHOTOTPaHHHMKAX M TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMHU;

® OBJIAJICHWE  aNTOPUTMaMH  PEIICHWs]  OCHOBHBIX  THUIOB  3ajady;
dbopMHpoBaHE YMEHUS MPOBOJUTH HECJOXKHBIE JOKAa3aTeIbHBIC PACCYKICHUS B

X0 peHICHUA CTCPCOMCTPHUUYCCKUX 3a/1a4 U 3a1a4 C ITPAKTUICCKUM COLCPKAHHUCM
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® DPAa3BUTHEC WHTEIUICKTYAJbHBIX M TBOPUYECKHUX CITIOCOOHOCTEH 00yJaronmxcs,
MO3HABATENIbHOM  AKTHUBHOCTH, HCCIEJOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIILICHUS;

e (GopmupoBaHre PYHKIIMOHAIBHOU TPAMOTHOCTH, PEIEBAHTHON r€OMETPHUU:
YMEHUE pAacrlo3HaBaTh MPOSBICHUS TEOMETPUUYCCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEabHBIX JKM3HEHHBIX CUTYAlMSIX W TPU WU3YUCHUU IPYTUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
dbopMynupoBaTh X Ha SI3bIKE TEOMETPHHM M CO3AaBaTh T'€OMETPUUYECKUE MOJEIH,
IPUMEHSTh OCBOCHHBIM T'€OMETPUUYECKUN ammapaT [jsi PpelIeHUs MpaKTUKO-
OPUEHTUPOBAHHBIX 3a/la4y, WHTEPIPETHPOBATh M OILICHUBATh IOJTYYCHHBIC
pe3ynbTaThlI.

OTnUYUTEeNEHON 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIFOUCHHE B KypC
CTEpEOMETPUH B Hayale €ero W3ydeHus 3a/Jad, peliaeMbplXx Ha YypPOBHE
WHTYUTHUBHOTO TIO3HAHMSI, M ONpEeNeIEHHBIM 00pa30M OpraHM30BaHHAs paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOTO
MBIIJICHUS, CTUMYJHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
NanbHENIIeMy U3YUYEHUIO MPEaMETa.

[Ipeanourenue oTHAaéTCAd HATISAHO-KOHCTPYKTUBHOMY METOAY OOydeHWUS,
TO €CTh TEOPETUYECKHE 3HAHHWs HMEIOT B CBOCW OCHOBE UYBCTBEHHOCTH
MPEAMETHO-TIPAKTUYECKON  JCATENBHOCTA.  Pa3BuUTHE  MPOCTPAHCTBEHHBIX
MPECTaBICHUN Yy yYAIIUXCSl B Kypce CTEPEOMETPUH IPOBOAUTCS 3a CUET pEIIeHUs
3aJlad Ha CO3JaHUE MPOCTPAHCTBEHHBIX OOpa30B M 3aJad Ha OIEPUPOBAHHE
MPOCTPAaHCTBEHHbIMU oOOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOpPOM Ha
HarJISIIHOCTh, a OMNEpPUPOBaHME O0Opa3oM — B YCJIOBHUSIX OTBICYCHHUS OT
HATJISITHOCTH, MBICIEHHOTO M3MEHEHHUSI €T0 UCXOHOTO COACPKaHUA.

OcHoBHBIE coaepxkaTenbHble TUHUU Kypca «I'eomeTpun» B 10—11 knaccax:
«MHororpanHukn», «[IpsiMbie U MIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus,
«BekTopsl M KOOPAWHATHI B MPOCTPAHCTBEY. DOpMUPOBAHUE JTIOTHUECKUX YMCHHM
pacmpezienseTcss He TOJNBKO IO COJEp)KaTelIbHBIM JIMHUSAM, HO M MO ToJaaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
ocBoeHust [lpumepHoii paboueld mporpaMMbl, paclpenea€HHbIM IO TroAam
oOy4eHHs,  CTPYKTYpUPOBAaHO  TakuM  oOpa3oMm,  4TOObI  OBJAJCHHE
TCOMETPUUCCKUMH TTOHATUSIMH W HaBBIKAMHU OCYIICCTBIISUIOCH TTOCIICIOBATEIHHO U
MOCTYNaTeNbHO, C COONIOJICHHEM NPHUHIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE
3HAaHWS BKIIOYAJINCh B OOMNIYI0 CHUCTEMY T€OMETPHUYECKHX TNpEICTaBICHUN
oOyJaroluxcs, paciupss u yriayonss e€, oOpa3ys MpOYHble MHOXKECTBEHHBIC
CBSI3U.
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MecTo y4eOHOro Kypca B y4eOHOM IIaHe

B VueOnom miane Ha M3y4eHHE TEOMETPUU OTBOJUTCS HE MEHEe 2 YICOHBIX
yacoB B Hegento B 10 kiacce u 1 yuebHoro vaca B Hezpeno B 11 kiacce, Bcero 3a
nBa roja ooydyeHus He meHee 105 ydeOHbBIX 9acoB.

Ilinanupyembie mpeaAMeTHBIE pe3yJibTaThl 0cBOeHus1 Padoueil mporpaMmsbl Kypca
(o rogam o0yuyeHus)

[IpeameTHBIC peE3yabTaThl HM3yYCHHUS TEOMETPUU Ha 0a30BOM YPOBHE
OpHUCHTHUPOBAHbI HAa JOCTH)KCHHE YpPOBHS MaTeMaTHYECKOW TI'PaMOTHOCTH,
HEOOXOJMMOT0 JIJISl YCIICITHOTO PEIICHUS 3a/Jad B PCaIbHOW KU3HU U CO3JaHUE
YCIIOBHUH JUISl X OOIIEKYJIBTYPHOTO Pa3BUTHA.

OcBoenune ydeOHOTO Kypca «['eomerpus» Ha 0a30BOM YpOBHE CPEIHETO
oOmiero oOpa3oBaHUsi JOJDKHO OOECIEYMBATh  JIOCTMIKEHHE — CJICIYIOIIHUX
MIPEAMETHBIX 00pPa30BaTEIBHBIX PE3YIbTATOB:

10 xaacc

e OnepupoBaTh MOHATUSIMU: TOUYKA, MPsIMasi, IIOCKOCTb.

o [[puMEHATh aKCHOMBI CTEPEOMETPUM M CIECIACTBUS W3 HUX NPU PELICHUU
FeOMETPUUYECKHUX 3a/1ay.

e OnepupoBaTh NOHATHUIMU: MAPALICIIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSMBIX
1 IIJIOCKOCTEH.

e KitaccupunmpoBaTh B3aUMHOE PACIIOJIOKCHHE TPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

e OnepupoBaTh MOHATUAMU: ABYIPAaHHBIA YTOJ, TPAaHW JBYTPAHHOTO YIJa,
pebpo IBYrpaHHOTO yTIJa; JMHEHWHBIM YroJ JIBYTpaHHOTO YTIJIa, rpaaycHas
Mepa ABYTPAaHHOIO yriia.

e OnepupoBaTh TMOHATUAMHU: MHOTOTPAHHUK, BBINYKJIbIA U HEBBIMYKJIbIN
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, TPABUJIbHBIA MHOTOTPAHHUK.

e Pacnio3HaBaTh OCHOBHBIC BHJbl MHOTOIPAHHUKOB (MUpamMuia; MpU3MA,
MPSIMOYTOJIBHBIN TTapajiIeenume, Kyo).

e KiraccudunuposaThb MHOTOT'PaHHUKH, BBIOWpast OCHOBaHUSI IS
KJaccuukanuu (BBITYKIIbIE M HEBBIYKJIbIE MHOTOTPAHHUKH; MpPaBUILHBIC
MHOTOTPaHHUKH; PSMbIC U HAKJIOHHBIC MPU3MBI, TTapaJUICISIIUIIC bl ).

e OnepupoBaTh MOHATUSIMU: CEKYIask INIOCKOCTh, CECUEHUE MHOTOTPAHHUKOB.

o OOBACHATH IPUHITUIIBI IOCTPOCHUS CEUEHU, UCTIONIB3YSI METO/T CJIEIOB.
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e CTpOUTh CEYEHHS] MHOTOTPAHHUKOB METOAOM  CIIE€JOB,  BBIINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEXKU U3 PUCYHKOB NPOCTHIX 0OBEMHBIX (PUTyp: BUJL
CBEpPXY, COOKY, CHU3Y.

PemaTe 3a1a4n Ha Hax0JI€HUE T€OMETPUUECKUX BETUYHH IO 00pa3lam Wiu
aNrOpuTMaM, IPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOIBI IPU PELICHUH
CTaHAAPTHBIX MAaTEMaTUYECKHX 3aJad Ha BBIYMCIICHHE PACCTOSIHUM MEXIy
JBYMSI TOYKaMH, OT TOYKH [0 IPSAMOM, OT TOYKM IO IUIOCKOCTH, MEXAY
CKPELIMBAIOIIIMHUCS NTPSMBIMU.

Pemarp 3aaun Ha HaX0X/I€HUE TEOMETPUUECKHUX BEJIMYMH IO 00pa3LaM Uiu
aNrOpuTMaM, IPUMEHSAS W3BECTHBIC AHAJTUTUYECKUE METOJbI IPU PELICHHUU
CTAHJAPTHBIX MATEMAaTHYECKUX 3a/ad Ha BBIUYHUCICHHE VYIJIOB MEXKIY
CKpPELIMBAIOIIMMHUCA TPSIMBIMHM, MEXIY IPSAMONM U IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPAaHHBIX YIJIOB.

Bbruncnsate 00bEMBI U IUIOIIAIM NOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma,
nupamMua) ¢ MNpPUMEHEHHEM (OpPMyII; BBIUUCIATH COOTHOUIEHUS MEXAY
IJIOIIAASMU TOBEPXHOCTEMN, 00BEMaMU OT0OHBIX MHOTOI'PAHHUKOB.
OnepupoBaTh NOHATHSAMHU: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBI.
W3Bnekarp, mnpeoOpa3oBeIBaTh U HHTEPNPETHPOBATH HHGMOpPMALHMIO O
IPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX (Urypax, MPEACTABICHHYIO Ha
YyepTexax U pUCYHKaX.

[TpumeHsaTh reomeTpuyeckue QaxkThl A PEUICHHs] CTEPEOMETPUUYECKUX
3a1a4, MPEAIoaralolux HECKOJBKO IIaroB pEIIEHUSA, €CIU YCIOBHUSA
PUMEHEHUS 3a/1aHbl B IBHOM (hopMme.

[IppuMeHATP MOpOCTEWIIME MPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.
IIpuBOaMTHE NpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MNPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.
[IpyMeHATh MOJMydYEHHBIE 3HAHUS Ha IPAKTHKE: aHAJU3UPOBATH PEaJbHBIE
CUTyallM W IPUMEHSITh W3YYEHHBIEC MOHATHS B IPOLIECCE MOMCKA PELICHUS
MaTeMaTHYeCKU CHOPMYIMPOBAHHOW MNPOOJIEMBI, MOAEIUPOBATH PEAIbHBIC
CUTyallud Ha $A3bIKE TI'E€OMETPUHU, MCCIIEN0BATH ITOCTPOCHHBIE MOJECIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUNA M TEOpEeM, ammapara ajareOpbl;
pemarh MPaKTUYECKUE 3aa4M, CBA3aHHBIC C HAXO0XKIECHUEM I'€OMETPUYECKUX
BEJINYHH.
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11 kaacc

e OmepupoBaTh MOHATUSIMH: IWIMHAPUYECKAs IOBEPXHOCTh, 0Opasyromue
MUJIUHAPAYECKON TMOBEPXHOCTH; IHWIWHAP, KOHUYECKAs IMOBEPXHOCTD,
o0pa3yroire KOHUIeCKOH TOBEPXHOCTH, KOHYC; ChepudecKas MOBEPXHOCTb.

e Pacnio3HaBaTh Tena BpaiieHus (MUINHIP, KOHYC, chepa u map).

e OOBACHATH CIIOCOOBI OTYUYEHUS TEJ BpalllCHUSI.

e KnaccudumupoBath B3anMHOE pacIoioKeHUe cHephl U MITOCKOCTH.

e OnepupoBaTh MOHITHSIMH: IIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CerMEHTA; IIapOBOM CIIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO
CJI0S1; IAPOBOU CEKTOP.

e Boruucisate 00BEMBI W TUIOMIAAM  TIOBEPXHOCTEH TENl  BpallICHHS,
TE€OMETPUUYECKUX TEJl C MPUMEHEHHEM (popMyII.

e OnepupoBaTh TIOHATHUSMU: MHOTOTPAHHUK, BIOUCAaHHBIK B cdepy H
ONMMCAHHBIA OKOJIO cdephl; cepa, BIHUCAaHHAS B MHOTOTPAHHUK HJIM TEIO
BpaIcHus.

e BEIYUCITATE COOTHOMICHUS MEXKIY IUIONMIAISIMHA MMOBEPXHOCTEH M 00BEMaMu
MOJ00HBIX TE.

e lI300paxkarh m3ydaemble (UTYPHI OT PYKH M C TPHUMEHEHHEM IIPOCTBIX
YepTEKHBIX HHCTPYMEHTOB.

e BEINOMHATL  (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BHJI CBEpXY, COOKY, CHHU3Y; CTPOUTh CEUECHHS Tel
BpaIllCHUS.

e lI3BnieKkaTh, WHTEPIPETHPOBATh M MPEOOPa30BBIBaTh HH(MOPMAIHIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKHX (QUTypax, TMPEACTABICHHYIO Ha
YepTeKax U pUCYHKaX.

e OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTRBE.

e BEITIOMHATS JACWCTBHUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXKCHHUSI BEKTOpa Ha YHCIO, OOBICHSITh, KAaKMMH CBONCTBAMH OHHU
00J1a1a10T.

e [IpuMeHATH MPaBHUIIO MapaUIeIenuIeaa.

e OnepupoBaTh MOHATHAMU: JICKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJZIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJ MEXIY
BEKTOpaMH, CKaJsIpHOE MPOW3BEICHHWE BEKTOPOB, KOJUIMHEApHBIE W
KOMITJIaHAPHBIC BEKTOPBI.

e Haxoauth cymMMy BEKTOPOB U IIPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXKITY
BEKTOPAMH, CKAJISIPHOE TPOM3BEICHHUE, PACKIAAbIBATh BEKTOpP 10 JABYM
HEKOJTMHEAPHBIM BEKTOpaM.

¢ 3a/aBaTh TNIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CHCTEME KOOpAMHAT.
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o [[pumeHaATy reomerpuueckue (axKThl IS PEHICHUS CTEPEOMETPUUECKUX
3a/a4y, MPEANOoJIaraloluX HECKOJBKO IIAaroB pEIIEHUs, €CIM YCJIOBUS
IPUMEHEHUS 33J1aHbl B IBHOM (hopMe.

e Pemiate mpocrenmmne reoMeTpudecKre 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

e PemaTe 3aauM Ha JIOKA3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLICHHW W
HaX0XJIEHUE TEeOMETPUYECKUX BEIMYMH 10 00pasliaM WIH aJrOpuTMam,
IIPUMEHSISI U3BECTHBIE METO/BI PU PELICHUN CTAHJAPTHBIX MAaTEMATUYECKUX
3aj1ay.

e [[puMeHATh MNpOCTEHIIME MPOTPAMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

e [[puBOANTH IpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

e [[prMEHATh TMONYYEHHBIE 3HAHWSA HA MPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallM!d U IIPUMEHSATb U3YYEHHBIC IIOHATHS B IIPOLIECCE INOMCKA PELICHUS
MaTeMaTHYeCKU CHOPMYIMPOBAHHOW MNPOOJIEMBI, MOAEIUPOBATH PEAJIbHBIC
CUTyallud Ha $A3bIKE TI'E€OMETPUHU, HCCIIEN0BATH IIOCTPOCHHBIE MOJCIHU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUHA U TEOpEM, ammapara ajareOpbl;
pelaTh MPaKTUYECKHUE 3aJ1a4M, CBSI3aHHBIE C HAX0XKJIECHUEM I'€OMETPUUYECKUX
BEJINYHH.

Conep:xxanue yueOHOro Kypca (mo rogam o0y4eHus)
10 kaacc

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE TOHATHS ~ crepeomeTpud. Touka, mnpsAMas, IUIOCKOCTb,
npoctpancTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUH:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anmHOe pacnosiokeHWe NpsMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECS,
napajulelibHble W CKpelmmBaronmecs npsamble. [lapamiensHOCTh NpsAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: IAPAJUICIBbHBIE IPsAMBIE B MPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAJIIEIBHOCTh NPSIMOM M IIJIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YroJd MEXAy NpPsIMBIMA B IIPOCTPAHCTBE.
[TapautienbHOCTH IJIOCKOCTEM: [apajuieabHbIE IIOCKOCTH; CBOMCTBA
napajyienbHbIX TIockocTel. [lpocTteifiine mnpocTpaHCcTBeHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaiesenumnes]; HOCTpPOEHUE CEUeHH.
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[lepneHIUKYASIPHOCTD NPSAMON M IUIOCKOCTH: NEPIICHAUKYJIISIPHBIE TPSIMBIE B
MIPOCTPAHCTBE, NPSAMBIE MAPAJJIEIbHBIE W MEPHECHAUKYISIPHBIE K IIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM U IUIOCKOCTH, TEOpeMa O MpsSMOU
MEPIEHINKYJIAPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yTJIA.
[lepnieHaUKyJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 10  IUIOCKOCTH,  TPOSKIMs  (GUTypel HA  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IJIOCKOCTEM: NPU3HAK  MEPHEHIAUKYJSIPHOCTA  JABYX
IocKocTer. TeopeMa 0 TpEX MEePIEHIUKYIApaXx.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIe MHOTOTPAaHHHUKH; pa3BEPTKa MHOTOTpaHHUKA. [Ipu3ma: N-yrompHas
npu3Ma; TPAaHU U OCHOBAHUS MPHU3MBI, TpsiMasi M HaKJIOHHAs MPHU3MBbI, OOKOBas U
MOJIHAS OBEPXHOCTh PU3MBI. [Mapannenenunen, IPSIMOYTOJIbHBIH
napajuiesienunes U ero cpoiictBa. [lupamupa: N-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MHUpPaMUbl; OOKOBAsI U MOJIHAS TIOBEPXHOCTh MUPAMMU/Ibl; IPABUIIbHAS U
yceuéHHas MnupamMuaa. OJIEMEHTbl Mpu3Mbl U nupamuisl. IlpaBunbHbie
MHOTOTPaHHHUKH: TOHSATHE MPABUILHOTO MHOTOTPAaHHHKA; MpaBUJIbHAS MpPU3Ma U
NpaBWJIbHAS THUPaMUIa; TpPaBUIbHAS TPEYrojbHAs MUPAMHUIA W TPABUIBHBIN
teTpadap; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPAHHHMKAX: OKTa’p,
nonexaap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBL.

CuMMeTpHst B MPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, HPSIMOH,
IUIOCKOCTH.  DJIEMEHThl CHUMMETPUM B NUpaMHIAX, Mapajiesenuneaax,
IPABUJIbHBIX MHOTOTPaHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB.: pEOpa, AMAaroHaiu, YIJIblL.
[Inomans OOKOBOW MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MNPSIMOU MPHU3MBI,
IUIOIIAAb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOW TIOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPAMUJIB,
TeopeMa O IUIomaad yceuéHHoW mnupamuiapl. [lonstue o0 o0BéMe. OO0BEM
MUPAMUJIBL, TPU3MBI.

[lonobubie Tena B mpoctpaHcTBE. COOTHOLIEHHS MEXAY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 kaacc

TeJsia BpaleHus

[Hunuuapuyeckas TTOBEPXHOCTB, oOpazyroriue HWIMHAPUYECKOU
MOBEPXHOCTH, OCh UWJIUHAPUYECKOW MOBEpXHOCTU. LlunuHap: ocHOBaHUA H
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OOKOBasi TMMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAAb OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konunueckast moBepxHOCTb, 00pa3yroliiue KOHUUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM MmoBepxHOcTU. KoHyC: ocCHOBaHUE U BepIlMHA, 00pa3yroIast
M OChb, IUIONMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3ymolre U BbICOTa; OCHOBAHMS U OOKOBAsI TOBEPXHOCTb.

Cdepa m map: meHTp, paauyc, AMAMETP; IUIOMIAAL MMOBEPXHOCTH CHEPHI.
B3aumnoe pacnonoxenue cepsl U IMI0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
1011 Chephl.

N300pakenue Ten BpalleHus Ha MIOCKOCTU. Pa3BEpTKa IMIIMHIpa U KOHYCA.

KoMmOuHanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHCAaHHBIM OKOJO cdeprl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WU TeEJO
BpaIcHUS.

[Tousatue 006 o0béme. OcHOBHBIE cBOMCTBa 00BEMOB Tenl. Teopema 00
00bE€ME MPSIMOYrOJILHOTO Mapajuiefienunena W chaeactBus u3 He€. O0bEM
HUIMHApA, KoHyca. O0BEM 11apa U wiomaab chepol.

[TogoOubie Tenma B mpocTpaHcTBE. COOTHOILICHUS MEXKIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TE.

Ceuenna umnuHApa (MapajuieIbHO M NEPHEHAMKYJISAPHO OCH), CEYEHUs
KOHyca (MapajijieIbHOE OCHOBAHHIO M TPOXOJIIIEEe UYepe3 BEpIINHY), CEUCHUs
niapa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctd M B mpocTpaHcTBe. ClIO)KEHHME W BBIYMTAHME
BEKTOPOB. YMHOXXEHME BEKTOpa Ha u4ucio. PasnoxxkeHue BekTopa 1o TpEM
HEKOMIUIaHAapHBIM BekTopaMm. lIpaBuno mnapauienenunena. Pemenue 3aznauy,
CBA3aHHBIX C INPUMEHEHHWEM IMPaBWJI JEWCTBUM C BeKTopamu. lIpsmoyrosibHas
cucTeMa KoopAuHaT B npoctpancTtBe. Koopamuartsl BekTopa. IIpocreimme 3anaun
B KOOpAMHATaxX. YTOJ MexXAy BeKkTopamu. CKaaspHOE NMPOU3BEIAEHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1ay.
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TemaTuveckoe NIIAHUPOBAHME Y4eOHOr0 Kypca (1o rojgam o0y4eHust)

10 knacc (He MeHee 68 yacoB)

Ha3Banmue pa3zgeia
(Tembl) Kypca,
(K0JIMYECTBO YACOB)

OcHoOBHOe coaepxaHue

OcHOBHBIE BH/IBI
AeSITeJIbHOCTH YYAITUXCS

BBenenue B
CTepeoMeTPHUIo
(10 9)

OCHOBHBIE IOHATHUS
CTEpPEOMETPHUU: TOUKA,
npsiMasi, INIOCKOCTb,
npoctpaHcTBo. [IpaBuiia
U300paKeHHs Ha PUCYHKaX:
N300PKEHUS TIOCKOCTEMH,
napaIeTbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHbI
otpeska. [TonsTus:
nepeceKarommecs
MJIOCKOCTH,
nepeceKaroImecs npsamas u
MJIOCKOCTh.

3HAKOMCTBO C
MHOTOTpaHHUKaMH,
U300paKeHUe
MHOTOIPAaHHUKOB Ha
pPUCYHKaX, Ha
MIPOCKITMOHHBIX YEePTEKAX.
HavanbHblie cBeIeHUA O
KyOe U nupamue, ux
Pa3BEPTKU U MOJEIIU.
CeueHnss MHOTOTPAHHHKOB.
[Tonsarue 06
aKCHOMAaTUYECKOM

MOCTPOCHUU CTEPEOMETPUHU:

aKCHUOMBI CTEPEOMETPHUH U
CJIEICTBUS U3 HUX

AKTyanu3upoBaTh (haKkThl
Y METO/Ibl TUITAHUMETPUH,
PEJICBAHTHBIE TEME.

[Tonyuats
MPECTABICHUS O
MPOCTPAHCTBEHHBIX
¢durypax, pazoupaThb
IIPOCTENIINE TIPaBUIIA
U300paKkeHHsI 3TUX QUTYP.

N300paxaTs NpaMyro u
MJIOCKOCTh HAa PUCYHKE.

Pacno3naBatp
MHOTOTPaHHHKH,
nupamuiy, Kyo, Ha3pIBaTh
WX DJIEMEHTHI.

Jlenatb pucyHOK Ky0a,
MAPAMUJIbI, HAXOJIUTh
OLIMOKHA B HEBEPHBIX
M300paKEHUSIX.

3HaKOMUTHCS C
CEUYEHUSIMH, C METOJIOM
CJI€/IOB; UCIIOJIB30BATh IS
MOCTPOCHUS CEYEHUS METO/T
CJIEIOB, KPAaTKO 3alUChIBATh
Iarv NOCTPOEHHUS CEUECHUSI.

Pacnio3naBate Buj
CEUYCHHUS U OTHOILIICHUH, B
KOTOPBIX CEYEHUE JIETUT
pebpa Kyba, HAaXOIUTh
IJIOIIA/Ib CEYCHUSI.

HUcnionb3oBats mogodue
MIPU PEIICHUU 3a/1a4y Ha
MOCTPOEHUE CEUCHUN.

3HAKOMUTHCS C
aKCMOMATUYECKUM
MOCTPOCHUEM
CTEPEOMETPUH, C
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aKCMOMaMHU CTEPEOMETPUU
U CJIEICTBUSIMU U3 HUX.
NnmoctpupoBath
aKCHOMBI pUCYHKaMH U
npuUMEpPaMH U3
OKpYyXarolie 00CTaHOBKHU

IIpsimMble ¥ IJIOCKOCTH B
NPOCTPAHCTBeE.
IHapajuieabHOCTD
NPAMBIX M IVIOCKOCTEH
(12 v)

B3auMHoe pacnonoxeHue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKaroImecs,
napajuieiabHbIe U
CKpELIMBAIOIIUECS MTPSIMBIE.
[TapannenbHOCTh NPSMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE:
napasuiesibHbIE MPSIMbIE B
IIPOCTPAHCTBE;
MapajuieIbHOCTh TPEX
MPSIMBIX; TAPAJIEIBHOCTD
MPSAMOU U TITOCKOCTH. Y TJIBI
C COHAIpPaBJICHHBIMU
CTOPOHAMHU; YTOJI MEXKIY
NPSIMBIMU B TIPOCTPAHCTRBE.
[TapaienbHOCTH
IJIOCKOCTEN: MApAIJIENbHBIE
IJIOCKOCTH; CBOWMCTBA
MapaJJICIIbHBIX INIOCKOCTEH.
IIpocrenmue
MPOCTPAHCTBEHHBIE
(burypsl Ha TIOCKOCTH:
TeTpa’ip, Ky0,
napasuiesienunes;
MMOCTPOCHHUE CEYEHUI

AxTyanu3upoBaTh (HaKThI
Y METO/IbI TUTAHUMETPHH,
pEIIEBaHTHBIEC TEME,
MIPOBOJIUTH AHAJIOTUU.

[Tepeuncnsatey
BO3MOYKHBIE CIIOCOOBI
PACIIOJIOKEHUS ABYX
MPSIMBIX B IIPOCTPAHCTBE,
WJUTIOCTPUPOBATH UX Ha
puMepax.

JlaBaTb omnpenenenue
CKPEILUBAIOIINXCA MPAMBIX,
dbopmynHrpoBaTh IPU3HAK
CKPEIIUBAIOIIUXCS MPSAMBIX
Y TIPUMEHSITh €ro Mpu
pEIICHUY 3a7a4.

Pacno3naBate mpusmy,
HA3bIBaTh €€ DJIEMEHTHI.

CtpouTh ceueHust
MPU3MBbI Ha TOTOBBIX
yepTexax.

[lepeuncnsats
BO3MOJKHBIE CTIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS
MPSAMOM U TNIOCKOCTH B
MPOCTPAHCTBE, MPUBOAUTH
COOTBETCTBYIOIIUE
IIPUMEPBHI U3 PEaJTbHON
KU3ZHHU.

JlaBaTh onpeneneHue
MapajuIeIbHOCTH NPSIMOMN U
TJTIOCKOCTH.

DopMynupoOBaTH NPU3HAK
MApAJIIEITIBHOCTH MIPSMOUN U
TJTIOCKOCTH, YTBEPKICHUE O
MPSAMOM TIEPECEUEHUs IBYX
TUIOCKOCTEM, MPOXOISIIUX
4yepes3 MnapajuiesibHbIe
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MpsIMBIE.

Pemars npaktuueckue
3a/1a4d HA MIOCTPOEHUE
CEYEHUI MHOTOTPAaHHHKA.

OOBICHATH CiTyyau
B3aMMHOTO PACTIOJIOKEHUS
TJTIOCKOCTEM.

JlaBaTh onpeneneHue
MapaJUIEIbHBIX IUIOCKOCTEN;
MPUBOJIUTH PUMEPHI U3
pEaAbHOM )KU3HU U
OKpYXaromel 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
MapajuieIbHOCTh
IJIOCKOCTEMN.

Hcnonp30BatTh npu3HaK
MapajuieIbHOCTH JIBYX
IJIOCKOCTEM, CBOMCTBA
MapajuieNIbHbIX MJI0OCKOCTEN
MIPU PEIICHUU 3a/1a4 Ha
MTOCTPOCHHE.

OOBSICHATH, YTO
Ha3bIBACTCS MapaJlIeIbHbIM
MPOEKTUPOBAHUEM U KaK
BBITIOJTHSETCS
MPOEKTUpOBaHKE PUTYp HA
IIJIOCKOCTb.

N3obpaxarts B
MapaJUICIIbHON TPOEKIIUU
pa3JInYHbIE
reoMeTpUIeCKre (PUTYpPHI.

MoaennpoBaTh pealibHbIe
CUTYyalluU Ha A3bIKE
r€OMETPHH, UCCIIEI0BATh
MMOCTPOCHHBIE MOJEIH C
HCIIOJIb30BaHUEM
r€OMETPUYECKUX MTOHSATUM.

Hcnons3oBath npu
pelIeHny 3a1a4 Ha
MMOCTPOEHUE CCUCHUN
MOHSATHE MAPATIIETBLHOCTH,
MPU3HAKU U CBOMCTBA
napasuieNIbHbIX MPSMbBIX Ha
TJIOCKOCTHU
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IepneHAUKYJIAPHOCTD
NPSAMBIX U IUIOCKOCTEM
(12 v)

[lepnesaAuKyISIPHOCTD
IIPSIMOM U INTIOCKOCTH:
NEPIEHANKYJIIPHBIE
IIPsIMBIE B IIPOCTPAHCTBE,
IIPSIMBIE MTAPAJUICIIBHBIE U
NEPIEHANKYJISPHBIE K
IIJIOCKOCTH, ITPU3HAK
MIEPIIEHINKYJIAPHOCTH
IPSAMOU U IJIOCKOCTH,
TEOpeEMa O IPSIMOMN
NIEPIECHINKYJIIPHON
IIJIOCKOCTH

[lepnenaukyisap u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 IJIOCKOCTH,
pPacCTOSIHUE OT IIPSAMOU 10
IIJIOCKOCTH.

AKTyanu3upoBaTh (haKkThl
Y METO/Ibl TUITAHUMETPUH,
pEJIEBAaHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

OOBICHATD, KaKOU yTO
HAa3bIBAETCS YIJIOM MEXKIY
MEPECEKAIOMINMUCS
MPSIMBIMH,
CKPEILUBAIOIIUMUCS
MPSIMBIMHU B TIPOCTPAHCTRBE.

JlaBaTp onpeneneHue
MEePIECHIUKYISIPHBIX
MPSIMBIX U TIPSIMOM,
MIEPIIEHINKYJIIPHON K
IJIOCKOCTH.

HaxoauTe yribel Mmexny
CKPEILUBAIOIIUMUCS
NpsIMBIMU B KyO€ U
MApaMHU/IE.

[IpuBOINTH IPUMEPHI U3
pEAIbHOM )KU3HU U
OKpY’Karoliei 00CTaHOBKH,
WJUTIOCTPUPYIOLINE
MEePIEHIUKYISIPHOCTD
MPSIMBIX B MPOCTPAHCTBE U
MEePIEHIUKYJIIPHOCTD
MPSAMOM K INIOCKOCTH.

DopMynUpPOBaATH
MIPU3HAK MEePIECHINKYIISIP-
HOCTH IPSIMOU U
IJIOCKOCTHU, IPUMEHSITh €r0
Ha MIPAKTUKE: OOBSICHATH
MePIEHIUKYISIPHOCTD
pebpa KyOa 1 1uaroHanu
€ro rpaHu, KOTopas €ro He
COJICPKUT, HAXOAUTH JJIUHY
JMaroHaau Kyoa.
Brraucnars BeICOTY
MPaBUJILHOU TPEYTOJIBHOU U
MPABUJIBHOM YETHIPEXYTOJIb-
HOW MUpaMUJI MO AJIMHAM
péoep.

Pemrats 3agaun Ha
BBIYMCJICHUS, CBSI3AHHBIE C
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MEPIEHIUKYJIAPHOCTHIO
MPSIMOM U TJIOCKOCTH, C
WCIIOJIb30BaHUEM MPH
peleHun
MJIaHUMETPUYECKUX (PaKkToB
Y METOJIOB.

OOBACHATH, YTO
HAa3bIBAIOT
MEPIIEHAUKYIISIPOM U
HAKJIOHHOMW U3 TOYKH K
IJIOCKOCTH; POEKIUEN
HAKJIOHHOW Ha MJIOCKOCTb.
OOBSICHATh, UTO Ha3bIBACTCS
PAcCTOSIHUEM: OT TOUYKH JI0
IIOCKOCTH; MEXKIY
napasuieIbHbIMU
IIOCKOCTSIMH; MEXKIY
IIPSAMOM U MApAJIICIIBHOU €1
IJIOCKOCTBIO; MEXKITY
CKPEIIMBAIOIIAMUCS
MPSMBIMH.

Haxomuts >t
PacCTOSIHUS B IPOCTHIX
ciydasix B KyOe, nupamuze,
MpU3Me.

MonaenupoBath
peanbHbIE CUTyalluy Ha
A3bIKE TEOMETPUH,
HCCIIEI0BATh IOCTPOCHHBIE
MOJIEIIA C UCITOJIb30BAHUEM
F€OMETPUYECKUX TTOHSITHM.

Hcnons3oBate npu
pEIIeHUN 3aa4 Ha
MMOCTPOCHHUE CEYEHUI
teopemy ITudaropa,
CBOMCTBA NPSIMOYTOJIbHBIX
TPEYrOJILHUKOB.

Yriabl Mexk1y NpIMbIMH
U IUIOCKOCTSIMU
(10 9)

VYTl B IPOCTPAHCTBE:
YTOJI MEXIy NPsIMON U
IJIOCKOCTBIO; JBYTPAHHBIN
YTOJI, IMHENHBIN YT O
JIBYIPaHHOTO yTJIa.
[lepneH UKy ISIPHOCTD
IJIOCKOCTEN: PU3HAK

AKTyanu3upoBaTh (HaKThI
Y METO/Ibl TUITAHUMETPHH,
pEJIEBaHTHBIE TEME,
IIPOBOJUTH aHAJIOTUU.

JlaBaThb onpenenenue
yIila MEXKIy IPSAMOU U
TJIOCKOCTBHIO,
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MEPIEHINKYJIAPHOCTH JIBYX
iockocter. Teopema o
TPEX NEPHEHIUKYIAPAX

bopMyIMpOBaTh TEOPEMY O
TPEX NEPHEHAUKYISAPAX U
o0paTHyIO K HEeH.

Haxoaute yron mexny
MPSIMOU U TTOCKOCTBIO B
MHOTOTPaHHHKE,
PAcCTOSIHUE OT TOYKH J10
MPSAMOM Ha IUIOCKOCTH,
HCIIOJIB3Ysl TEOPEMY O TPEX
NEPHEHANKYJIApaXx.
IIpoBOaUTE Ha yepTEKE
NEPHEHANKYJIAP: U3 TOUKU
Ha MpsAMYIO; U3 TOYKH Ha
IIJIOCKOCTb.

JlaBaTb omnpenenenue
JIBYTPaHHOTO yTJIa U €ro
351eMEHTOB. OOBACHATH
PaBEHCTBO BCEX JIMHEHUHBIX
YIJIOB IBYTPaHHOTO yTJIa.

Haxonuts Ha yepTexe
JIBYTPaHHBIN YTOJI NPH
pedpe nupamMuabl, TPU3MBI,
napasuleJIenunea.

JlaBaThb onpeneneHue
yriia MeXAy MIOCKOCTSIMHU.

JlaBaTp ornpeneneHue u
bopMyIMpPOBaTH MPU3HAK
B3aMMHO
MEPIEHIUKYIISIPHBIX
IIJIOCKOCTEH.

HaxoauTe yribel Mmexny
MJIOCKOCTSIMU B KyO€ U
npaMu/ie.

Hcnonp30Bath npu
pELIeHUH 337a4 OCHOBHBIE
TEOPEMBI U METOJIbI
MJIAaHUMETPHH.

MogenupoBath
peanbHbIE CUTyalluy Ha
A3BIKE TEOMETPUH,
MCCJIEI0BATH IOCTPOECHHBIE
MOJIEJIN C UCITOJIb30BAaHUEM
F€OMETPUYECKUX TTOHSITHM.

Hcnonws3oBath npu
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pelIeHnHy 3a1a4 Ha
MMOCTPOEHUE CCUCHUN
COOTHOILICHHUS B
MPSIMOYTOJIBHOM
TPEYTOJIbHHUKE.

MHoOrorpaHHuKHU
(10 v)

[Tonsitue
MHOT'OTPAHHHMKA, OCHOBHBIE
AJIEMEHTHl MHOTOIPAHHUKA,
BBIMMYKJIBIE W HEBBITYKJIbIC
MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OTPaHHHKA.

IIpusma: N-yrospHas
[pU3Ma; rpaHu 51
OCHOBaHUS IIPU3MBIL;
npssMass M HaKJIOHHAasd
pU3MbI; OOKOBAs U TOJTHAS
IIOBEPXHOCTh IIPU3MBL.
[Tapaiutenenunen,
PSAMOYTOJIbHBIN
napajuleJienunes;, W €ro
CBONCTBA.

[Inpamupma: N-yrosb-
Has TUpaMua, TpaHd W

OCHOBaHHE TTUPAMU/IBL;
OokoBas U TIOJTHAS
MOBEPXHOCTh  TTUPAMU/IBL;
NpaBWIbHAS W yCCUYCHHAsS
UpaMuIa.

DNeMEeHThI TPU3MBI U
TTUPAMU/TBL.

IIpaBuibHbIE
MHOTOTPAaHHHKH: TIOHSTHE
MPaBUIILHOTO
MHOTOTPaHHHKA;
NpaBWJIbHAS  TMpU3Ma U
IpaBUJIbHAS npamMu/a;
npaBuibHAs  TPEYTroJbHas
nUpaMua W TIPaBHILHBINA
TeTpasp; KyO.
IIpencrasnenue 0
IIPABMIIBHBIX

MHOTI'OTPAaHHMKAX: OKTa’Jp,
JOAEKadIp U UKOCAdIP.
Cummerpust B

AxTyanu3upoBaTh (HaKThI
Y METO/Ibl TUTAHUMETPHH,
pEJIEBaHTHBIEC TEME,
MPOBOAUTH AHAJIOTHH.

JlaBaTp onpenenenue
napasuiesienunesa,
pacrio3HaBaTh €ro BUJIBI U
M3y4yaTh CBOMCTBA.

[laBaTh onpeneneHue
MAPaMHUJIbI, PACTIO3HABATh
BH/JIbI [TUPAMHU/I,
dbopMyIMpoBaTh CBOMCTBA
pé6ep, rpaHeli U BBICOTHI
MPaBUJILHOW MUPAMUJIBI.

Haxoants miomanb
MOJTHOM ¥ OOKOBOM
MMOBEPXHOCTHU MTUPAMU/IBI.

JlaBaThb onpeneneHue
YCEUEHHOM MTUPAMUIBI,
Ha3bIBaTh €€ SJIEMEHTBI.

DopMyIUpPOBATH
TEOpPEMY O IUIOIIAAN
OOKOBOIi TOBEPXHOCTHU
MIPaBUJIbLHOW YCEUEHHOU
MAPaAMHUIBI.

Pemrate 3agaun Ha
BBIYUCJICHUE, CBSI3aHHBIE C
MUpaMUIaMH, a TaK¥Ke
3a/1a4ud Ha MIOCTPOEHUE
CECUYCHHUI.

JlaBaTh onpeneneHue
MIPU3MBI, PACIIO3HABATh
BU/IBI TIPU3M, H300paxaTh
MPU3MBI Ha YEPTEKE.

Haxonnts miomanb
MOJIHOM Wi OOKOBOM
MMOBEPXHOCTH MPU3MBI.

N3y4aTh COOTHOLICHUS
Ditnepa ju1s yncia péoep,
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IMPOCTPAHCTBE: CHMMCTpPUS

OTHOCHUTEIHLHO TOYKH,
TIPSIMOH, TUTOCKOCTH.
DJeMEeHTBl CHMMETPHH B
UpaMuIax,
napaJuieNienumne1ax,
IIPABHIIbHBIX
MHOTOTpaHHHKaX.
Brruucnenue AJIEMEHTOB
MHOTOTPAaHHHUKOB:  pé&Opa,
JaroHaly, yTJIBL.
[Tnomans O0oKOBOH
MOBEPXHOCTH U TIOJHOMU
MTOBEPXHOCTH psIMOU
MIPU3MBI, TUIOMIATb
OCHOBaHWH, TeopemMa O
O0oKoBOM MIOBEPXHOCTH

npssMor npu3mel. lInomans
OOKOBOW TOBEPXHOCTU U
ITIOBEPXHOCTH  ITPABHIIBHOU

nupamMujbl, TeopemMa o
TJI0ILAIN OOKOBOM
IIOBEPXHOCTH  YCEUEHHOU
nUpamMubl

rpaHey U BEPLINH
MHOTOTPaHHHKA.

N3yuats BUbI
MIPaBUJIbHBIX
MHOTOIPaHHHUKOB, UX
Ha3BaHUA U KOJUYECTBO
IpaHen.

N3ydats cuMMeETpHIO
MHOTOTPaHHHUKOB.

OOBACHATH, KAKHE TOYKHU
Ha3bIBAKOTCS
CUMMETPUYHBIMU
OTHOCHUTEJIbHO TaHHOM
TOYKH, IPSIMOU WJIN
TUIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OCBHIO WJIU
TUIOCKOCTBIO CHMMETPHUHU
burypsl.

[TpuBOAUTH IPUMEPHI
CUMMETPUYHBIX (QUTYD B
ApXUTEKTYpE, TEXHUKE,
MIPUPOJIE.

MopenupoBatb
peaJIbHBbIE CUTYyallMU Ha
A3bIKE TEOMETPHH,
HCCJIE0BATh NOCTPOCHHBIE
MOJIEJIN C UCITOJIb30BAaHUEM
T€OMETPUYECKUX TTOHITHM,
HCITOJIb30BaTh MoA00He
MHOTOIPaHHHUKOB.

O0BLEMBI
MHOTOTPAHHUKOB

8 )

[Toussitie 06 00BEME.
OO0BEM TUPAMHUIBI, TTPU3MBI

AKTyanu3upoBaTh (HaKkThl

Y METO/Ibl TUTAHUMETPHH,
pEJICBaHTHBIC TEME.

OOBACHATH, KaK
U3MEPSIOTCS 00bEMBI TET,
MPOBO/S AHAJIOTUIO C
M3MEPEHUEM ILUIOIIAJIECH
MHOT'OYTOJIbHUKOB.
@opMyIMpPOBaTH OCHOBHBIE
CBOMCTBa OOBEMOB.

N3yuaTh, BBIBOOUTH
dbopmyiel 00bEMa
MPSIMOYTOJIBHOTO
napasuieJienunesa, Ipu3Mbl
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Y IUPaMU/IbI.

Brrauciasate 00bEM
MPU3MBbI U IUPAMUJIBI 110 UX
DJIEMEHTAM.

[TpumeHsaTH 00BEM 11
pelIeHUs
CTEPEOMETPUYECKUX 3a/1a4
W 11 HAaXO0XKICHUS
r€OMETPUYECKUX BEJIIMUHH.

MopnenupoBaTh peanbHbIE
CUTYyalluu Ha A3bIKE
r€OMETPHH, UCCIIEIOBATh
MIOCTPOCHHBIE MOJEIH C
HCII0JIb30BaHUEM
r€OMETPUYECKUX MOHATUN

IToBTOpEHME: ceueHms,
PACCTOSIHUS M YIJIbI
(8 )

[TocTpoeHue ceueHuii B
MHOTOTPaHHHKE.

Brrunciienue pacctosiHui:
MEXIY JIByMsI TOUKaMH, OT
TOYKH J0 NPSIMOU, OT TOYKHU
JI0 TIJIOCKOCTH; MEXKITY
CKPEIIMBAIOIIAMUCA
MPSIMBIMH.

Beruucnenue yrios:
MEXYy CKPEIINBAOIIMMHUCS
MPSAMBIMU, MEXAY MPSIMOM
1 IJIOCKOCTBIO,
JIByTPAHHBIX YIJIOB, YTJIOB
MEXY THIOCKOCTSIMH

Crpouts ceueHune
MHOT'OIPaHHHUKA METOAOM
CJIE/OB.

JlaBaTh omnpeneneHue
PacCTOSTHUS MEXKTY
¢durypamu.

Haxonute paccrosiHue
MEXKly apajuIeIbHBIMA
TTOCKOCTSIMH, MEXTY
IIJIOCKOCTBIO U
MapaJJICIIbHOUN €U IIPSAMOH,
MEXAY CKPEIIUBAKOIIUMUCS
MPSIMBIMH.

CTpouThb JTMHENHBIN Yol
JIBYTPAHHOTO yIJIa Ha
YepTeKe MHOTOTPaHHUKA U
HaxXOJUTh €r0 BEJIMYHHY.

Haxonuts yriel Mexay
IJIOCKOCTSMU B
MHOTOrPaHHHUKAX
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11 knacc (He MeHee 34 4acoB)

Ha3Banmue paszgea
(Tembl) Kypca,
(K0JIMY€eCTBO YaCOB)

OcHoBHOE coaepxaHue

OcHOBHBIE BH/IBI
AeSITeJIbHOCTH YYAITUXCSI

Tesia Bpalmenus
(12 9)

Cdepa u map: meHtp,
paaMyc, auameTp; IUIOIIalb
TIOBEPXHOCTHU cdepsl.
B3aumHoe  pacmoniokeHue
cdepbl U TUTOCKOCTH;
KacaTelbHass IUIOCKOCTh K
chepe; mionaas cheprl.

N3o6paxkenne cdepsl,
rapa Ha MmI0CKOCTH.

Ceuenus mapa.

AKTyanu3upoBaTh
(baKTbl U METOJIbI
TUIAaHUMETPUH,
peJieBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

JlaBatb omnpeneneHus
cdepsl U mapa, ux IeHTpa,
paauyca, AMameTpa.
Onpenensate chepy Kak
burypy BpaieHus
OKPY>KHOCTH.

HccnenoBath B3auMHOE
pacnoJioKeHue chepsl U
IJIOCKOCTH, BYX cdep,
WJUTIOCTPUPOBATH 3TO HA
YepTeKax U pUCYHKaX.

DopMynUpOBaTH
ONpEICIICHUE KacaTeIbHOM
IIJIOCKOCTH K cdepe,
CBOMCTBO U IPU3HAK
KacaTeIbHOMN IIIOCKOCTH.

3HAaKOMUTHCS C
re0/Ie3NYECKUMU JTUHUSIMU
Ha cepe.
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[Hunuaapuyeckas
MOBEPXHOCTh, 0Opa3zyroIme
HAJIAHAPUYECKOU
MTOBEPXHOCTH, oChb
HAJIAHAPUYECKOU
MIOBEPXHOCTH. Hunuaap:
OCHOBaHUSI u OoKoOBas

MMOBEPXHOCTH, 00Opasyromas u
OCh; IUIOIIAJh OOKOBOM |
ITOJTHOU TOBEPXHOCTH.

N3o0pakenne
UWIMHIpAa Ha IUIOCKOCTH.
Pa3Béprka nunmunpa.

Ceuenus  UMIUHApA
(TMI0CKOCTBIO, TapaslICIbHOM
WIN TIEPICHANKYIJIIPHON OCH
IIAJTAHIPA)

OOBACHATD, YTO
HAa3bIBAIOT LIWJIMHAPOM,
Ha3bIBaTh €T0 DJIEMEHTHI.

N3yyaTh, OOBSACHATD,
KaK MOJYYUTh LIWIUHAP
IMyTEM BpallCHUSA
MPSIMOYTOJIbHUKA.

BriBOAUTD,
UCIIOJIE30BaTh (HOPMYJIIbI
JUJISL BBIYUCIICHUS TUIONIAIN
OOKOBOI TOBEPXHOCTH
HUAJIMHIPA.

N3yuath, pacrno3HaBaTh
pa3BepPTKY UUIIMHIPA.

N300pakath UUIUHAD U
€ro CEYEHHUs MIIOCKOCTHIO,
MIPOXOSLIEN Yepes ero
OCh, HapAJUIEIbHON WU
MEPIICHIUKYJISIPHOM OCH.

Haxoants miomamn
ATHUX CEUCHUM.

MopaenupoBaTb
peanbHbIe CUTyalluy Ha
S3bIKE TE€OMETPUH,
HCCIIEI0BATH
MOCTPOECHHBIE MOJIENH C
HCIIOJIb30BaHUEM
F€OMETPUYECKUX TTOHSITHM.
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Konunueckas
MOBEPXHOCTh, 00pa3ytoume
KOHHUYECKON MOBEPXHOCTH,
OChb 1 BEpIIIMHA KOHUYECKOMN
noBepxHoctu. Konyc:
OCHOBaHHE U BEPIIMHA,
o0pazyronias u ochb;
IJ1011a/1b OOKOBOM M MOJIHOM
MMOBEPXHOCTH. Y CEUEHHBIN
KOHYC: oOpa3yromue u
BBICOTA; OCHOBAHUS U
O0KOBasi MOBEPXHOCTb.

N3o00paxkeHne KoHyca

Ha IUIOCKOCTH. Pa3Béprka
KOHYyca.
Ceuenus KOHYycCa

(TUTOCKOCTBIO, TIapalIeTbHOM
OCHOBAaHMIO, U IIOCKOCTBIO,
IPOXOASIIEN yepes
BEPIIKHY).

OOBICHATH, KAKOE TEJIO
Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0
AIIEMEHTBI.

N3yyaTh, OOBSACHATD,
KaK MOJYYUTh KOHYC
IIyTEM BpallCHUA
MPSAMOYTOJILHOTO
TPEYTrOJIbHUKA.

N306paxaTh KOHYC H
€ro CEYEHMS IIIOCKOCTBIO,
MPOXOASIIEN Yepe3 OCh, U
IIJIOCKOCTBIO,
MEPIIEHIUKYJIIPHON K OCH.

N3yuath, pacro3HaBaTh
pa3BEPTKY KOHYCA.

BeIBOIMTD,
UCIIOJIb30BaTh (DOPMYJIBI
JUIS1 BBIYUCIIEHUA TUIOIIATU
OOKOBOI MTOBEPXHOCTHU
KOHYCa.

Haxoants miomamn
CEYEHUU, ITPOXOIALINX
yepes BEpIINHY KOHyCa
WJTU TIEPIEHIUKYJISIPHBIX
€ro OCH.

OOBSICHATH, KAKOE TEJIO
Ha3bIBAETCS YCEUEHHBIM
KOHYCOM.

N3y4darh, OOBACHSTS,
Kak €ero IoJy4YuTh IIyTEM
BpAILEHHS IPSIMOYTOJIbHOMN
Tpaneuuu.

BriBoaUTh, MPUMEHSATH
dhopmyity 1Sl BEIYUCICHUS
I0Iaau OOKOBOI
IIOBEPXHOCTH YCEYEHHOTO
KOHYCA.
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KomOunanus tei
BpaIlleHUs 1
MHOT'OTPaHHUKOB.
MHororpaHHUK, OUCAHHBIN
okoJ10 cdepsr; chepa,
BIIMCaHHAs B MHOTOI'PaHHUK
WJIU B TEJIO BpAICHUS

AKTyanu3upoBaTh
(haKkThl U1 METOIbI
IJIAHUMETPUH,
pEIICeBaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHUHU.

Pematp
CTEPEOMETPUUECKHE
3aJ1a4M, CBSI3aHHBIC C
TeJlaMU BpallleHus,
MMOCTPOCHUEM CEUCHUH TeJl
BpaIllCHHUS], C
KOMOHMHAIIUSIMU TEI
BpAILICHUSA U
MHOTOIPaHHHUKOB Ha
HaXO0XJICHUE
r€OMETPUUECKUX BEJIUYHH.

Hcnonb3oBaTh npu
pellIeHun
CTEPEOMETPUYECKUX 3a/1a4
MJIAHUMETpUUECKUEe (PaKThl
W METOJbI 3aJ1a4d Ha
BBIYHCIICHHE U
JIOKa3aTeNILCTBO.

MopaenupoBaTb
peanbHbIe CUTyalluy Ha
SI3bIKE TEOMETPHH,
HCCIIEI0BATh
MTOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAHUEM
F€OMETPUYECCKUX TTOHITHMN
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O0BEéMBI TEa
(S )

I[Tousstuie 00 00BEME.

OcHOBHEIE CBOICTBA
00BEMOB TeIl.

O0BéM UJIUHIpA,
KOHYyca.

O6BEM mapa U

TJI0MIAEL ChEpHI.

AKTyaJIM3upoBaTh
(bhaKkThl U1 METOBI
IJIJAHUMETPHH,
PEJIEBAaHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

BeiBOMTD,
UCIIOJIE30BaTh (hOPMYJIIbI
00BEMOB: MTPU3MBHI,
UUJIMH]pA, TUPAMU/IBI,
KOHYCa; YCEUYEHHOMN
IAPAMUBI U YCEUYEHHOTO
KOHYca.

Pematp
CTEPEOMETPUUECKHE
3a/1a4d, CBSI3AHHBIE C
BBIYHCIICHUEM 00BEMOB.

DopMynUpOBaTH
OIIPEJEIICHUE IIaPOBOTO
CErMeHTa, IapoBOro CJIO0S,
IapOBOI0 CEKTOPA.

[IpumensTh GopmyIbl
JUTSL HAXOXKIEHUS] O0BEMOB
1apOBOI'0 CErMEHTA,
IapOBOI0 CEKTOPA.

Pematp
CTEPEOMETPUYECKUE
3a/1a4d, CBSI3AHHBIE C
00BEMOM TI1apa U
TJIOMIABIO Chephl.

MonaenupoBatb
peanbHbIE CUTyalluu Ha
A3bIKE T€OMETPUH,
UCCJIE10BATh
MOCTPOEHHBIE MOJIENH C
UCII0JIb30BAaHUEM
T€OMETPUYECKUX MTOHSTUM.
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[TomoOHEIE TENIA B
IIPOCTPAHCTBE.
CoOTHOIIECHUS MEXTY
TUTOMIAASIMU TTIOBEPXHOCTEH,
00BéMaMu 1TOA00HBIX TEI

AKTyaJIn3upOBaTh
(haKkThl U1 METOIbI
TJIAHUMETPHH,
peJIeBaHTHBIC TEME,
MIPOBOJAUTH aHAJIOTUH.

Pematp
CTEPEOMETPUUECKHE
3aJ1a4M, CBSI3aHHBIC C
COOTHOIIEHHEM 00BHEMOB U
MOBEPXHOCTEN MOAOOHBIX
TEJ B MPOCTPAHCTBE.

MopenupoBatb
peanbHbIe CUTYyalluy Ha
SI3bIKE TE€OMETPHH,
HCCJIe0BATh
MIOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAHUEM
r€OMETPUUECKUX MOHATUN
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BexkTopsl
KOOPAMHATHI
MPOCTPAHCTBE
(10 v)

BekTop Ha 110CKOCTH
U B IIPOCTPAHCTBE.
CrnoxxeHue ¥ BBIYUTAaHUE
BEKTOPOB. Y MHOKCHUE
BEKTOPA HA YHCJIO.
Pasznoxxenue Bekropa 1o
TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napasuliesIenunea.

Pemenue 3amau,
CBSI3aHHBIX C IPUMEHEHUEM
IIPABWJI JEUCTBUH C
BEKTOpaMU

ITIpssmoyrosbHas
cucreMa  KOOpAUHAT B
npocrpaHcTBe. KoopanHatsl

BEKTODA. [Ipocreimmue
3a71a4 B KOOpAMHATAX. YTOII
MEXKIY BEKTOPAMH.
CkansipHoe  IpOU3BEACHUE
BEKTOPOB. Brruncnenne

YTJIOB MEXIAy TMpAMBIMH H
IIJIOCKOCTSIMU.

KoopaunatHo-
BEKTOPHBIA  METOJ  IIpHU
pELIEHUH  TIeOMETPUUYECKUX
3aza4

AKTyaJIM3upoBaTh
(haKkThl U1 METOIbI
IJIJAHUMETPHH,
PEJIEBAaHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

OnepupoBathb
MOHSATUEM BEKTOp B
IIPOCTPAHCTBE.

DopMyIMpoBaTh
MIPaBUIIO
napasuiesIenunena npu
CJII0’KEHUHU BEKTOPOB.

CknaapiBaTh, BHIYUTATh
BEKTOPBI, YMHOXATh
BEKTOP Ha YUCIIO.

N3yyath OCHOBHBIE
CBOMCTBA 3TUX ONECPALUU.

JlaBaTb omnpenenenue
MPSIMOYTOJIBHOW CHUCTEMBI
KOOpAMHAT B
IIPOCTPAHCTBE.

BrIpa3uTe KOOpAUHATEI
BEKTOpA 4epe3
KOOPJAWHATHI €r0 KOHIIOB.

BrIBOIUTD,
UCIIOJIB30BaTh (HOPMYITy
JUTMHBI BEKTOpa U
PACCTOSIHUS MEXKITY
TOYKAMH.

Bripaxxatb ckanmsapHoe
IIPOU3BEJICHUE BEKTOPOB
4yepe3 X KOOPANHATHI,
BBIYUCIISITH YTOJ MEXKITY
JIBYMsI BEKTOpaMH, JIByMsI
MPSIMBIMH.

Haxoaute yron mexny
MIPSAMOM U TIIOCKOCTBIO,
YTOJI MEXKy ABYyMSI
MJIOCKOCTAMU
aHAJTIMTUYECKUMU
METOJAMH.

BriBOIHTD,
UCIOJIb30BaTh GOpMyITy
pacCTOSIHUS OT TOYKHU J10
IIJIOCKOCTH.
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IToBTOpEHUE,
00001IeHNE U
cucTeMaTH3anus
3HAHUH

84)

OcHOBHBIE QUTYPHI,
(akThl, TEOPEMBI Kypca
IUTAaHUMETPUHU. 3a]1a4u
TUTAHUMETPHH U METOJIBI UX
PEIICHUSI.

OcHOBHbIE QUTYpHI,
(akThl, TEOpEMBI Kypca
CTEepeoOMETpHUH. 3a1auu
CTEPEOMETPUHU U METO/BI UX
pelieHus

Pemarts nipocrenmme
3aJIa4M Ha HaXOXKICHUE
JUTAH U YTJIOB B
reoMeTpUYeCKUX (purypax,
MIPUMEHATH TEOPEMY
[Tudaropa, TeopemsI
CHHYCOB M KOCHHYCOB.

Haxoauth niomanb
MHOT'OYTOJIbHUKA, KpyTa.

Pacrnio3naBath
1o/100HbIe PUTYPHI,
HAXOJIUTh OTHOIIICHUS
JJIVH U TUIOIIaeH.

Hcnonb3oBaTh npu
peLIEeHUN
CTEPEOMETPUYECKHUX 3a]1a4
(haKThl ¥ METO/IBI
TJIAHUMETPUU
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Pabouast nporpamma y4e0HOro Kypca
«BeposITHOCTb M CTATUCTUKA»
Lenn n3dydyenust yueOHOro Kypca

VYuebnsiii kypc «BepoATHOCTh U CTaTUCTHKa» 0a30BOTO YPOBHS SBIISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOTO y4eOHOTo Kypca 0a30BOTO ypOBHS
ocHOBHOW mikonbl. Kypc mpemHaszHauen s (OpMUPOBAHUA y OOydYaIOIIUXCS
CTaTUCTUYECKOM KyJbTYpbl M IIOHUMAHMUS POJU TEOPUM BEPOSTHOCTEM KAK
MaTE€MaTUYeCKOr0 MHCTPYMEHTA I U3YYEHHs CIyYalHbIX COOBITHI, BEITUYUH U
nporeccoB. [lpu um3ydeHun Kypca oOoramaroTcs NPEACTaBICHUS YYalluXcs O
METOJaX UCCIEAOBAHNS U3MEHYMBOTO MUPA, Pa3BUBAETCSA IOHUMAHNUE 3HAYUMOCTHU
U OOIIHOCTM MAaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEeMJIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Cognep:kaHue Kypca HaIpaBJICHO HA 3aKPEIUIEHUE 3HAHWUW, MOJYYEHHBIX MPH
M3YYEHHHU Kypca OCHOBHOW IIKOJBI M HA PAa3BUTHE IMPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX M B3aUMOCBA3AX MEKIYy HUMHM Ha BAKHBIX IIPUMEPAX, CIOKETHI
KOTOPBIX MOYEPHHYTHl U3 OKpY’Kawllero mMupa. B pesynpraTe y 00yyarommxcs
JOJDKHO Cc(OPMHUpPOBATHCS MpPEACTaBICHUE O Haubosee YHNOTPEOUTENbHBIX U
OOIMX  MAaTeMaTU4YeCKUX  MOJENSX,  HCIOJIb3YyeMBIX  JJIi  ONHUCAHMS
AHTPOINIOMETPUUECKUX U JeMOrpaMuUecKux  BEJIMYMH, I[OrPEUIHOCTEH B
Pa3IUYHOrO POJia UBMEPEHUSIX, JJIUTEILHOCTH 0€30TKa3HON pabOThl TEXHUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUI U IIPOLIECCOB B OOILIECTBE.

B cooTBeTCTBMM € yKa3aHHBIMU LEISIMH B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEOHEH IMIKOJbI HAa 0a30BOM YpPOBHE BbIJIEIEHBI
CIIEyIOIllME OCHOBHBIE cojepxkaTenbHble JHUHUU: «CiydyaliHble COOBITUA W
BEPOATHOCTHY, «CirydaliHble BETMUUHBI U 3aKOH OOJIBIINX YHCEID.

BaxHyro 4acTp Kypca 3aHMMAaeT M3y4€HUE TIE€OMETPUYECKOIO U
OMHOMUAJIBHOTO paclpeesieHuil U 3HAKOMCTBO C UX HENPEpPBhIBHBIMU aHaJIOraMH
— II0Ka3aTeJIbHbIM 1 HOPMAJIBHBIM PaCIIpEICICHUSIMHU.

Copnepxxanue nuHUM «CiydailHble COOBITUSI M BEPOSITHOCTH»  CIYXKUT
OCHOBOM 151 (DOPMHUPOBAHMSI TPEJICTABICHUN O pacHpelieIEHUU BEpPOSTHOCTEH
MEXy 3HAUCHUSMU CIy4YalHBIX BEJMYMH, a TAKXKE 3Ta JIMHUA HEeoOXoIuMa Kak
0aza I W3y4eHUs 3aKOHA OOJIBIIMX 4YHCel — (YHIAMEHTAIBHOTO 3aKOHa,
JEHCTBYIOIIEr0 B MpHUpOJEe M OOIIECTBE M HUMEIOLIET0 MaTeMaTHYECKYIO
dopmanuzanuio. Cam 3ak0H OOJIBIIUX YHCEN MpeiaraeTcsi B 03HAKOMUTENbHOM
dbopMe ¢ MUHMMAaJIbHBIM UCIIOJIb30BAHUEM MAaTEMATUYECKOro (popmMain3ma.

TeMbl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIYYalHbIMH  BEJIIMYHHAMM,
AKIIECHTUPYIOT BHUMAHHE IIKOJBHUKOB HAa OMNMCAHWA W H3YYEHUHU CIyYalHBIX
SIBJIEHUI C MOMOILBIO HEMPEPHIBHBIX (PYHKIMA. OCHOBHOE BHUMAHUE YJENSIETCS

IMMOKa3aTCJIbHOMY W HOPMAJIbHOMY pPaCIPCACIICHUAM, IIPU 3TOM IIPCAIIOIaracTcs
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O3HAKOMUTETFHOE W3Y4YeHHE Marepuaiga O0e3 J0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MecTto Kypca B y4eGHOM ILIaHe

B VYueOHOM miaHe Ha W3ydeHHE Kypca «BeposTHOCTh M CTaTHCTHKa» Ha
0a30BOM ypOBHE OTBOAMTCS | y4eOHBIN 4ac B HEIETIO B TCUCHHE KaXKIOTO roja
oOyuenwusi, Bcero /0 y4eOHBIX 4acoB.

[Inanupyemble nmpeiMeTHbIE Pe3yJbTAaThl 0CBOeHHUSs padoueii mporpamMmsl Kypca (1o
rojaam o0y4yeHus )

[IpeameTHbIC pe3ynbTaThl OCBOEHUSI Kypca «BeposATHOCTh U CTaTUCTUKA» B
10—11 xmaccax OpPUEHTHUPOBAHBI Ha JOCTH)KEHHE YpPOBHS MaTeMaTH4eCKOU
rPaMOTHOCTH, HEOOXOJUMOIO IS YCIEIIHOTO pEIIeHUs 3aJad U MpodiieM B
peanbHOM KU3HU U CO3J]aHUE YCIOBUH ISl UX OOIIEKYJIbTYPHOTO Pa3BUTHAL.

OcBoenue yueOHOro Kypca « BeposiTHOCTh U CTaTUCTHKa» Ha 0a30BOM YpOBHE
CpellHero o0miero oopa3oBaHus JOIKHO O00ECIEYMBATH JIOCTHIKEHHUE CIIEIYIOUX
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 kaacc

e Yurtath ¥ CTPOUTH TAOJUIIBI U AUATPAMMEBI.

e OnepupoBaTh MOHATUSIMU: CpellHEE apupMETUUECKOE, MeIuaHa, HaubOoblIee,
HaWMEHbIIEE 3HAUCHUE, pa3MaX MACCUBA YUCJIOBBIX JIAHHBIX.

e OmnepupoBaTh MOHITHAMU: CIy4YalHBIM HSKCIEPUMEHT (OMBIT) U CIydailHOE
COOBITHE, 3JIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIM UCXOJ) CIYyYalHOTO OMbITA;
HaXOJUTh BEPOATHOCTH B OMNbITAX C PABHOBO3MOXXHBIMHU CIy4YalHBIMU
COOBITHSIMU, HAXOJUTh M CPaBHUBATh BEPOSITHOCTU COOBITUH B HW3YYEHHBIX
CIIy4alHbIX JKCIIEPUMEHTAX.

e Haxomuth u HopMyIHpoBaTh COOBITHS: TepeceueHne U OObEIUMHCHUE JTaHHBIX
COOBITH, COOBITHE, MNPOTHUBOIMOJIOXKHOE JAHHOMY COOBITHIO; TOJb30BATHCA
auarpaMMaMu Disiepa U GOpMYJION CIIOKEHHUST BEPOATHOCTEW MpHU pEIICHUU
3azay.

e OmnepupoBaTh MOHATUSAMH: YCIOBHAsl BEPOSITHOCTb, HE3aBHUCHMbBIC COOBITHS;
HaxXOJUTh BEPOSITHOCTU C MOMOIIBIO MpPaBUIa YMHOXKEHUS, C TTOMOIIIBIO JIepeBa
CJIy4alHOTO OIIBITA.

o [IpuMeHAThr KOMOMHATOPHOE MIPABUJIO YMHOXKEHUS TIPU PEIICHUH 3a]1ay.

e OnepupoBaTh TMOHATUSIMHU: WCIBITAHUE, HE3aBUCHUMbBIC HCIBITAHUS, CEPUS
UCIIBITAaHUM, YCIIeX W HeyJada; HaXOJUTh BEPOSTHOCTH COOBITUH B CEpUH
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HE3aBHCHUMBIX UCIBITAHUH /10 TIEPBOTO ycIieXxa; HaXOAUTh BEPOATHOCTH COOBITHIA
B CEpUHU UCTIbITaHUM bepHyiuu.

e OneprupoBaTb  NOHATHAMMU: Cay4yalHas  BEJMYMHA,  paclpeiciicHUe
BEPOSATHOCTEN, TMarpaMMa paclpeIeICHuUs.

11 kace

e CpaBHMBaTh BEPOATHOCTU 3HAYEHUH CIIyHalHOW BETMYMHBI MO PACIPENEICHUIO
UJIU C TIOMOIIIBIO UarpaMM.

e OnepupoBarh IOHATUEM MATEMATUYECKOTO OXUIAHUWSA; NPUBOAUTH IIPUMEDHI,
KaK IIPUMEHSECTCA MaTeMaTU4YeCKOe OKUIAHUE CIIyYalHOU BEJIMYMHBI HAXOIUTh
MaTEeMaTUYECKOE 0KUJAHUE 110 JAHHOMY PACIPEIEIICHHUIO.

e lImeTh mpeacTaBieHue 0 3aKOHE OOJIBIINUX YHCE.

e lMeTh nIpeAcTaBieHUEe O HOPMAJIbHOM PacCIpeeICHUN.

Conep:xanue yueOHOro Kypca (mo rogam o0yueHus)
10 kaacc

[IpeacraBieHre OaHHBIX C MNOMOUIBI0 Tabmui W auarpamm. CpexahHee
apu(pMeTHyecKoe, MeIHaHa, HauOoJIbllleeé W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCTIEPCUs U CTAaHJAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

CnyuyaiiHple = DKCHEpUMEHThI  (OMBITBI) M CIOy4yaillHble  COOBITHSL.
OnemeHTapHble cOOBITHS (MCX0bl). BepodaTHOCTH cityuaiiHOro coobitus. bauzocts
YacTOTBl M BEPOATHOCTU COOBbITHH. Ciy4yallHble ONBITHI C PaBHOBO3MOKHBIMU
AIIEMEHTApPHBIMU  COOBITUSIMU.  BepodaTHOCTM  COOBITUH B ONbBITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Onepanun Haj COOBITHSIMU: repeceyeHue, 00BeIMHCHHE,
MPOTUBOIIOJNOXKHBIE cOoObITUS. [[uarpammbl  Diinepa. dDopmyna  ClIOKEHUS
BEPOSITHOCTEN.

YciioBHas BEPOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEHR. J[epeBo CiryyaiiHOTO
skcrepumenTa. @opmyria MmoaHoM BeposTHOCTU. HezaBucuMbie COOBITHSI.

KomOunnaropHoe mnpaBuwio ymHOXeHuda. llepectaHoBku u  (akropual.
Yucno coueranuil. Tpeyronabuuk [Tackans. ®opmyna 6uHoma HeroToHa.

bunapHblii  cimydaiiHBIM  ONBIT  (MCOBITAHHME), YCIEX W  Heyjaya.
He3aBucumele ucnbitanus. Ceprsi HE3aBUCUMBIX MCIBITAHUI 10 IEPBOrO yCIIEXa.
Cepust HE3aBUCHUMBIX UCTIBITaHUN bepHyu.

Cnyuaitnas BenuuuHa. Pacnpenenenne BepositTHocTed. [[uarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHUCIE, IN€OMETPUYECKOE H
OMHOMHMAJIBHOE.
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11 kace

UucnoBele XapaKTEpUCTUKN CIYyYaWHBIX BEJIUYUH: MAaTEMATUYECKOE OKHJIAHUE,
JVCIIEPCHSI M CTAaHIAPTHOE OTKJIOHEHHE. [[pumepsl npuMeHeHns: MaTeMaTU4eCKOTO
OKMJIaHUSA, B TOM YHMCJIE B 3aJa4ax U3 IOBCEAHEBHOW XKMW3HU. MaremaTudeckoe
oKuJaHue OMHApHOM ciy4yailHOW BeaMYMHBL. MaTemMaTuueckoe 0XKHIaHUE CyMMBI
CIIy4ailHBIX BEJIMYMH. MaTeMaTU4eCKOe OXKUIAHUE U AUCIIEPCHS T€OMETPUIECKOTO
¥ OMHOMMAJIBHOTO pacipeieIeHUN.

3akoH OOJIBLIIMX 4YHUCEI M €ro pojib B HayKe, NpPUPOJE U OOLIECTBE.
Br160pOYHBIN METO/] HCCIEAOBAHUM.

[IpuMepbl HENpPEpBIBHBIX CIOydYalHbIX BeaudyuH. [loHsTne o mIOTHOCTH
pacnpeneneHus. 3agaqn, IPUBOIAIIME K HOPMAJIbBHOMY pacnpeneneHuto. [lonarue
O HOPMAJIBHOM PacIpeIeICHUN.
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TemaTnueckoe mJIaHUPOBaHUe Y4eOHOro Kypca (1mo rogam o0y4eHust)

10 kaacc (34 4)

Ha3zBanue
pasjaeJsia (TeMbl)
(KoTH4eCTBO YacoB)

OcHoOBHOe coaepxkaHue

OcHoBHBIE BHIBI
AeSITeJIbHOCTH 00y4aI0IIUXC S

IpencraBiaenune | [IpencraBnenue JaHHBIX C N3BaexaTs nHpOpMALHIO
JAHHBIX U | IOMOIIBIO TaOIUIY M| U3 TabnMl WU JUarpaMmm,
onucartejbHasi JIarpamM. CpenHee | HCNOJIBL30BATh  TaONMMIBI U
CTATHCTHKA apu(pMeTHYecKoe, MeJIMaHa, | AuarpaMMabl U1t
(4 4) HauOOJbIIIeE M HaWMEHbIIIEE | TPEACTABICHHUS

3HAYEHUS, pa3max, | CTATUCTUYECKUX JaHHBIX.
IUCIiepCusl, CTaHJApPTHOE Haxoguts onucarenbHbIC
OTKJIOHEHHUE YUCJIOBBIX | XapaKTEPUCTUKU JAHHBIX.
HabOpOB BeiaBuraTb, KpUTHKOBATH
THNOTE3bI 0 XapakTepe
CIIy4YallHOM W3MEHYMBOCTH U
onpenensonmx e¢ hakTopax

Cay4aiinble Ciy4ailHple  DKCIIEPUMEHTHI BelgenssTe Ha npumepax
ONBITHI U | (OTBITHI) 151 CIIy4alHbIE | CITyYaliHbIE cOOBITHS B
cJIy4aiiHbIe COOBITHS. DJIeMEHTapHbIE | ONIMCAHHOM CIIyYallHOM OIIBITE.
COOBITHS, OMBITHI C | COOBITUS (ucxomsl). @®opMyIHPOBATh YCJIOBUSA
PaBHOBO3MOKHBIMH | BepoATHOCTH CIIy4aifHOTO | IPOBEACHUS CIIy4ailHOTO
3JIEMEHTAPHBIMHU COOBITHS. BepositHOCTH | O1IBITA.

HCXO0JaAMH COOBITUI B  OMmbITaX C Haxoaurs BEPOSITHOCTH
B u) PaBHOBO3MOXHBIMU COOBITMMM B ONBITaX  C
AJIEMEHTAPHBIMU COOBITUSMHU. | PABHOBO3MOXXHBIMHU UCXO/IAMHU.
[IpakTuueckas pabora MopaeaupoBarb OIIBITBl C
PaBHOBO3MOXHBIMH
AIIEMEHTapHBIMU HCXOJlaMU B
X0J1€ MPAKTUYECKON pPabOThI

Onepaunu  Hajg Onepanunn HaJl HUcnoab3oBaTh 1uarpaMMsl
COOBITUSIMH, COOBITUSIMU: nepecedeHre, | JUiiepa u CIIOBECHOE OMUCAHUE
CJIOKeHHe oObeuHEHNE COOBITHH, | COOBITHI JIT151 (HOPMYITUPOBKU U
BEpPOSITHOCTEI IIPOTUBOIIOJIOKHBIE COOBITHA. | U300PAKEHUS] OOBETUHEHUS U
B u) JlnarpamMmbl Ditnepa. | mepeceueHusi COOBITHH.

dopmyna CJI0KEHUS Pemiats 3a1a4um c
BEPOSITHOCTEN UCITOJIb30BAaHUEM bopmyIbI
CJI0’KEHUSI BEPOATHOCTEN

YciaoBHast YcnoBHass ~ BEPOSITHOCTS. Pemarsn 3aa4M Ha
BEPOSITHOCTD, YMHOKEHHE  BEpPOSTHOCTEH. | HAXOXKIECHUE BEPOSITHOCTEH
aepeBo cJiy4aiiHoro | /lepeso CIly4ailHOro | cOOBITUIA, B  TOM  YHCIIE
onbiTa, ¢opmyJa | DKCIEPUMEHTA. @opmyJia | yCIOBHBIX ¢ MOMOIIBIO JEPEBA
NOJIHOM IIOJIHOM BEPOATHOCTH. | CIIy4aHOI'O OIBITA.
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BEPOSITHOCTH u | HezaBucumelie coObITHS Onpeneasitb

HE3aBHCUMOCTD HE3aBUCUMOCTh COOBITHUH 11O

coObITHI dbopMmyse W MO OpraHU3AIMU

(6 4) CIIYYalHOTO OIbITa

JJIeMEeHTbI KomOuHaropHoe mpaBuio HUcnmoab3oBaTh  MpaBuio

KOMOUHATOPUKU yMHOXeHUsI. [lepecTaHOBKM U | YMHOKEHUS JIJIsl IEPEUUCIICHUS

(4 v) dakTopual. Ywucino | COOBITHI B CITy9aifHOM OIIBITE.
COYETaHUMU. TpeyrosbHUK IMoan3oBaThest  hopmynoi
[Nackans. Popmyna OuHOMA | M TpeyronbHUkoM [lackans s
Hprorona ONPEAECITICHUS YUCIIa COYCTAHUM

Cepun bunapHsbIii CIIy4YalHbIN Pa3ouBaTh CJIOXKHBIC

MOCJIeI0BATEJbLHBIX | ONBIT (UCMBITAHUE), YCIEX U | SKCIEPUMEHTHl Ha OTACJIbHbIC

HCNBITAHUM Heyaaya. HeszaBucumele | uCnibITaHUA.

(3 ) VICTIBITAHUS. Cepus OcBauBaTth MOHATHUSA:
HE3aBUCHMBIX HUCIBITAHUWA 0 | UCIIBITAHUE, cepus
nepporo  ycnexa. Cepus | HE3aBUCUMBIX UCIIBITAHUMN.
HE3aBUCHMBIX UCIIBITAHUI IIpuBoauts NpUMepbI
bepuymnm. cepuii HE3aBUCHUMBIX

[IpakTueckass paboTa C | UCTIBITAHUM.
HCTO0JIb30BaHUEM Pemars 3amaum Ha TIOMCK
ANEKTPOHHBIX TAOIUIY BEpPOSITHOCTE  COOBITMI B
CEpPUU UCIIBITAHUN JI0 TEPBOTO
yCIexa u B CEpUSAX UCIBITAaHUN
bepnymm.
HN3yuarsb B xoxae
NMPAKTHYeCKOil  padoTbl C
WCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0IHI] BEPOATHOCTU COOBITHI
B cepusx HE3aBHUCUMBIX
WCTIBITAHUI
CiayuaiiHble Cnyuaiinas BEJIMYMHA. OcBauBaTthb MOHSTHS

BeJIHYHNHBI u | Pacnipenenenue ClIy4aitHas BEJIMUMHA,

pacupeaeieHus BeposiTHOCTEW.  Jlmarpamma | pacrpeneseHue, Tabauna

(6 9) pacnpenenenus. CymMma WU | pacOpeAeneHus,  AuarpaMmma
MPOU3BEACHUE CIIy4YalHBIX | paclpeIeIICHUSI.

BEJIMYMH. [Tpumepsr IIpuBoauThH npuMepbI
pacnpenesneHnuii, B TOM YHUCJIE | paclpeieiCeHUd, B TOM YHCIIE
F€OMETPUYECKOE U | TEOMETPUYECKOTO u
OMHOMHAIILHOE OMHOMMAIIBHOTO.
CpaBHuBATH
pacrpeneieHus CIIy4alHbIX
BEJINYUH
Haxoaurhb 3HAYECHUSA
CyMMBI M TPOU3BEIICHUS
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CIIy4ailHBIX BEJIUYMH.

Crpouth M pacno3HaBaThb
reOMETPUYECKOe u
OMHOMMAJILHOE pacIpeieICHHE

O0001mIEHNE |
cCHCTEeMATH3alHsA
3HAHUH
(6 1)

OnucarenbHas

CTaTHUCTHKA. Cnyualinbie
OTIBITHI u BEPOSATHOCTU
CIIy4alHbIX COOBITHIA.
Onepauuu Haa COOBITHUSIMH.
DneMeHThl KOMOWHATOPHUKH,
cepuu HE3aBUCUMBIX
UCIIBITAHUN

IHoBTOPATL H3Y4YEHHOE W
BbICTPauBaTh CUCTEMY
3HAHUU

11 xaacc (34 v)

Ha3Banmue pasaena

OcHoBHOE coaep:xaHune

OcHOBHBIE BH/IBI

(TeMbI) AeSITeJIbHOCTH 00y4YarOIIUXCS
(KOJIMYeCTBO YACOB)
IHoBTOpEHME, CmydailHple  ONBITBI U [IoBTOpATH W3y4YEHHOE H
00001IeHUE H | BEPOSITHOCTH CIy4alHBIX | BBICTpAuBaTh CUCTEMY 3HaAHUU
CUCTEeMAaTH3alUsA COOBITHIA. Cepun
3HAHMH HE3aBUCUMBIX HCIIBITAHU .
(4 v) CnyvaliHple  BEJIWYHMHBI U
pacrpeieNeHus
MaremaTu4yeckoe [Tpumepsl NIPUMEHEHHUS OcBauBath MTOHSTHE
0KUIAHUE MaTeMaTUYECKOr0 OKHIAHUS | MATEMaTUYECKOTO OKUJIaHHUSI.
cJIy4aiiHoi (cTpaxoBaHue, jorepes). [IpuBoauts U 00OCYXIATh
BeJINYUHBI MaremaTudeckoe OXUAaHUE | IPUMEPHI MPUMEHECHUS
(4 v) CyMMBbI CJIyYallHBIX BEJIWYHWH. | MATEMATUYECKOTO  OXUIAHUS.
MaremaTtudeckoe oxuaaHue | Beluucnar,  mMaTeMaThuecKkoe
reOMETPUYECKOTO U | OKHUIaHUE.
OMHOMUATLHOTO Ucnonb3oBaTh TIOHSTHE
pacnpeaeneHui MaTeMaTUYECKOTO OXXHUAaHUS U

€ro CBOWCTBA NIPU pPELICHUU
3ajay.

Haxonute 10 W3BECTHBIM
dbopMylraMm  MaTeMaTHYECKOE
OKUJIaHUE CYMMBI CITy4ailHBIX
BEJTUYMH.

Haxomuth 10 W3BECTHBIM

dbopmyslaM  MaTeMaTH4YeCKUe
OXKUaHUS CIyYalHBIX
BEJIMYMH, HMEIOIIHNX
r€OMETPUYECKOE u
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OMHOMHUAIBLHOE pacnpeaciICcHusA

Jucnepcus " Hucnepcust u cTaHAapTHOE OcBauBatb HOHATHUSL:
CTaHJAapPTHOE OTKJIOHEHUE. Hucnepcun | nucnepcus, CTaHJApPTHOE
OTKJIOHEHHE r€OMETPUYECKOTO U | OTKIIOHEHUE CIIy4YailHOU
cJIy4yanHoOu OMHOMUAIILHOTO BEJIMYUHBI.
BeJINYUHBI pacrpenencHusl. Haxoaute pgucnepcuio 1o
4 4) [IpakTtrueckass paboTa ¢ | pacupenenaecHuro.
HCIIOJIb30BaHUEM HaxoguTe 10 W3BECTHBIM
AIEKTPOHHBIX TAOJHI dbopmynam TUCIIEPCHIO
r€OMETPUYECKOTO u
OMHOMUATILHOTO
pacrpenesneHus, B TOM YUCJE B
X0JIe MPAKTUYECKON paboThI C
WCIIOJIb30BaHUEM DJIEKTPOHHBIX
TaOJINUII
3akoH  00JBIIMX 3akoH OOJBIIMX  YHCEIL. 3HAKOMUTHCS c
qnce Br16opounbIii METOJ1 | BHIOOPOYHBIM METOJ0M
B4 HCCIICIOBAHU. HCCIIEIOBAHUSI  COBOKYITHOCTH
[IpakTyeckass paboTa C | JaHHBIX.
UCIIOJIb30BaHUEM N3yuath B X0J1e
AIIEKTPOHHBIX TAOJHI MpaKTUYECKOM  paboTel ¢
UCIIOJIb30BaHUEM DJICKTPOHHBIX
Ta0IuI MIPUMEHEHUE
BBIOOPOYHOTO MEeTOa
MCCIIETOBAHMS
HenpepbiBHbIE [Ipumepsl  HENpEpBIBHBIX OcBauBatb MTOHATHS:
cJly4aiHbIe CIIy4alHbIX BEJIMYMH. | HEIPEPbIBHAS CIIydaiiHas
BeJINYUHBI OyHKIMSA IJIOTHOCTH | BEJIMYMHA, HEIPEPBIBHOE
(pacnpenesienus) pacnpeneneHus. PaBHomepHoOe | pacnipeneneHue, byHKIMS
(2 9) pacrpeneneHue 51 €ro | INIOTHOCTH BEPOATHOCTH.
CBONCTBA. [IpuBOIMTH IIPUMEPBHI
HETPEPHIBHBIX CITy4alHbBIX
BEJINYUH.
Haxonnts BEPOSITHOCTHU
COOBITHI MO JaHHOW (PYHKIUU
IJIOTHOCTH, B TOM  YHUCJE
PABHOMEPHOTO paclpeleICHUs
HopmaiabHoe 3agau, MPUBOASAIIME K OcBauBatb MTOHATHS:
pacnpenejieHus HOPMaJIbHOMY HOPMAaJIbHOE paclpeiesiCHHE.
(2 9) pACIIPEIECIIEHUIO. OyHKIUA Beigenare 1o onucaHuio
IJIOTHOCTH 151 CBOWCTBA | ClIy4yalHbIe BEJIMYVHBI,
HOPMAaJIbHOTO PACIpPEAEIEHUs. | pacCIpeaeIEHHbIE o

[Ipaktuueckass pabota ¢
MCTIOJIb30BaHUEM

HOPMAJIbHOMY 3aKOHY.
IIpuBOAUTH IpUMEpHI 3314,
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SJICKTPOHHBIX Ta6JII/III

MPUBOJAIIMX K HOPMaJIbHOMY
pacrpeaeneHuro. Haxonuth
YHUCJIOBBIC XapaKTEPUCTUKU
HOPMAJIbHOTO PpACHpPEICIICHUS
0 U3BECTHHIM (hOpMyJIam.

Pemats 3amaum, cBsI3aHHBIE
C  TNPUMEHECHUEM  CBOMCTB
HOPMAJIBHOTO PaCIpPEICIICHUN,
B TOM qucie c
MCIIOJIb30BAaHUEM BJIEKTPOHHBIX
Ta0IuUI

IToBTOpEHUE,
00001IEeHNEe
cucTeMaTH3alus
3HAHUH

(16 9)

[IpencraBiieHre JaHHBIX C
MTOMOUIBIO TabJIunIL U
Jarpamm, onucaTeIbHast
CTaTUCTHKA, OTIBITHI c
PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITHSIMH,
BBIYMCIICHHE  BEPOSATHOCTEN
COOBITUII € TNPUMEHEHHEM
dbopmyn u  rpaduUeCcKUX
METO0B (KkoopMHaTHAs
npsimMasi, JEpeBo, IuarpaMmma
Diinepa), ClIy4yaiiHble
BEJIMYMHBI U pacupeeieHus,
MaTE€MaTU4YeCKOe  OXKUIAHUE
CJIIy4YallHOM BEJIMYMHBI

[loBTOpATH M3Yy4YEHHOE W
BBICTPAWBaTh CUCTEMY 3HAHUHN
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MOYPOYHOE IINIAHUPOBAHMUME AJITEBPA
10 KJIACC

Ne Tema ypoka KonuuecTBo uacoB DNEeKTPOHHBIE

n/m Bcero Konrponbasie [IpakTudeckue dpoBbIe
paboTeI paboTsI o0pazoBaTenbHbIC
pecypchl

1 MHOXeECTBO, OTepaIuy Ha 1

MHOX€ECTBaMU. JluarpaMmMsl

Ditnepa—Benna
2 PanmonansHbIe yncna. 1

OOBIKHOBEHHBIE U IECATUYHBIC

JTpOOH, TIPOLICHTHI,

0eCKOHEUHbBIE TIEPHOIMUECKUE

npodu

3  Apudmernyeckue oneparuu ¢ 1
paIMoHaIbHBIMU YHCIIAMH,
peoOpa30BaHUs YUCIOBBIX
BBIPa)KCHUI

4  Ilpumenenue qpodeii u 1
MPOLIEHTOB JUTS PEIICHHS
MPUKIIAJHBIX 33124 U3
pa3IMYHBIX OTpacied 3HaHUH U
peanbHOU KU3HU

5  JlelicTBUTENbHBIC YUCIIA. 1
PannonanbHble 1
HppaIMOHAIIbHBIC YHCIIA

6  Apudmermueckue orneparuu ¢ 1
JCHCTBUTEIILHBIMU YHCIIAMU

7 IlpubnmxEHHBIEC BBIYUCICHUS, 1
MpaBUJIa OKPYTICHHS, IPUKHIIKA
U OLIEHKA pe3yJbTara
BBIYMCIICHUI

8  ToxnecTBa U TOXIECTBEHHBIE 1
npeoOpa3oBaHus

9  VYpaBHeHue, KOpeHb ypaBHeHuss 1

10 HepaBeHncTBo, perieHue 1
HEpPaBEHCTBA

11 Merox uHTEpBAIIOB 1

12 Pemrenwue 1enbIx u ApoOHO-
paIMoOHaTBHBIX YPaBHEHUH U
HEPABCHCTB

13 KonTtposbHas paboTa 1o Teme 1 1
"MHOXeCcTBa pallMOHAIbHBIX U
JIEHCTBUTEIBHEIX YHCEI.

PanmonansHbie ypaBHEHUS U
HEpPaBEHCTB"

14 ®ynakuwms, cnocoObl 3a1aHus 1
¢ynkuuu. Bzaumuo o6patHbie

byHKIIIT
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/o

15

16
17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Tema ypoka

I'paduk Gyakuuu. O61aCcTh
OIIpEICIICHUS] © MHOYKECTBO
3HayeHuil pyHkuuu. Hymu
dbynkuun. [IpomexyTku
3HAKOIOCTOSIHCTBA

Yérable 1 HeUETHBIC (PYHKIIUU

CreleHs ¢ IeIbIM ITI0KA3aTEIEM.
CrannmaptHas hopma 3anucu
JNIEUCTBUTEIILHOI'O YHCIIa

[Tpumenenue apobeit u
MPOLIEHTOB JUTS PEIICHUS
IMPUKIAAHBIX 3aaa4 U3
pa3IMYHBIX OTpAcied 3HaAHUH U
peanbHON KU3HU

Hcnonb3oBanue noaxoasien
(dhopmbI 3anucu
JNCHCTBUTEILHBIX YHCET JIJIS
peIIeHHsI TPAKTHYECKUX 3a1a4
Y TIPEJICTABJICHUS JaHHBIX

Crenennast GyHKIUSA C
HaTypaJIbHBIM U LIEIbIM
nokasaresnem. E€ cBoiicTBa n
rpaduk

Apudmerndeckuii KOpeHb
HATYpaJbHOW CTENEHU
ApudpmeTnueckuii KOpeHb
HaTypaJIbHOM CTENEHU
CoiicTBa apumMeTHuECcCKOro
KOpHS HAaTypaJIbHOU CTEIEHU
CaoiicTBa apu(MeTHyecKoro
KOPHSI HaTypaJIbHON CTETNIEHH
CBoiicTBa apupMeTHIECKOro
KOpHSI HaTypAJIbHOU CTEIEHU
JeiicTBust ¢ apupMeTUIECKUMU
KOPHSMH N—OH CTENIEHH
JlelicTBus ¢ apudMeTHIecKuMu
KOPHSIMU N—OW CTENEHU
JleiicTBus ¢ apupMeTUUECKUMU
KOPHSIMH N—OM CTENEHU
JleiicTBus ¢ apuMeTHIeCKUMU
KOPHSIMU N—OW CTENEHU
JleiicTBus ¢ apupMeTUUECKUMU
KOPHSIMH N—OM CTETNIEHU

Pemenue HppaluOHAJIbHBIX

KonnuecTtBO yacoB

Bcero Kontposbhsbie [Ipaktuueckue

paboThI

64

paboThI

DJIEKTPOHHBIE
ppoBbIE
oOpa3oBaTebHbIC

pecypcsl



/o

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

Tema ypoka

YpaBHEHUH U HEPABEHCTB

Pemrenue uppaimoHanbHbIX
YpaBHEHUI U HEPABEHCTB

Pewrenne nppannoHanbHbIX
YpaBHEHUH U HEPABEHCTB

Pemrenue uppaimoHanbHbIX
YpaBHEHUI U HEPABEHCTB

Peurenne nppannoHanbHbIX
YpaBHEHUH U HEPABEHCTB

CoiicTBa u rpaduk KOpHS N-0if
CTENEeHU

CpoiicTBa 1 rpad)uK KOPHS n-0i
CTENeHU

KonTponbhas padbora no teme

"ApudmeTrnieckuii KOpeHb N—
oii crenenu. MppanuonaibHbie
ypaBHEHUs U HEpaBeHCTBA"

CuHyc, KOCHHYC U TaHTEHC
YHUCJIOBOT'O apryMeHTa

CuHycC, KOCUHYC U TaHT€HC
YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
apryMeHTa

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHCIOBOTO
apryMeHra
Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEICIICHHE
TPUTOHOMETPHUECKUX (PYHKIUN
YHCJIOBOTO apryMeHTa

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEICIICHUE
TPUTOHOMETPUUECKHUX (QYHKIUI
YHUCJIOBOI'O apr'yMEHTa

OCHOBHEBIE
TPUTOHOMETpHYECKHE (HOPMYIIbI
OcCHOBHEIE
TPUTOHOMETPHUYECKHE (DOPMYITBI
OCHOBHEBIE
TPUTOHOMETpHYECKHE (HOPMYIIbI
OCHOBHBIE
TPUTOHOMETpHUYECKHE (HOpMyITbI

KonnuecTtBO yacoB

Bcero Kontposbhsbie [Ipaktuueckue

paboThI

65

paboThI

DJIEKTPOHHBIE
ppoBbIE
oOpa3oBaTebHbIC

pecypcsl



/o

49

50

o1

52

53

54

55

56

57

58

59

60

61

62

63

Tema ypoka

[TpeobOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUI

[TpeobOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUI

[TpeoOpasoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUIN

[TpeobOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPA)KCHUI

[TpeobpaszoBanue
TPUTOHOMETPHYECKUX
BBIPa)KCHUI

Pemenue TpuroHoMeTpuuecKux
ypaBHEHUH

Peuenue TpuroHoMeTpudecKux
YpaBHEHUU

Pemenue TpuroHoMeTpuuecKux
ypaBHEHUH

Peurenue TpuroHoMeTpudecKux
YpaBHEHUU

Pemenne TpuroHoMeTpu4eCKuX
ypaBHEHUN

Pemenue TpuronomeTpuueckux
YpaBHEHUU

KonTponbnas pabora no teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHus"

ITocnegoBaTenpLHOCTH, CIIOCOOBI
3aJIaHUS ITOCJIEIOBATEILHOCTEH.
MOHOTOHHBIC
MMOCJIEIOBATCILHOCTH

Apudmernueckas u
reOMETPUUYECKAsl IPOrPECCUH.
Hcnonb3oBanue nmporpeccuu
JUI PELIEHUs PEaTbHBIX 3a7a4
MIPUKJIAHOTO XapaKTepa

beckoneuno yoOpIBaroiast
reoMeTpHuUecKas Iporpeccusl.
Cymma OeckOHE4YHO
yOBIBAIOIIEH FeOMETPUUECKOI

KonnuecTtBO yacoB

Bcero Kontposbhsbie [Ipaktuueckue

paboThI

66

paboThI

DJIEKTPOHHBIE
ppoBbIE
oOpa3oBaTebHbIC

pecypcsl



No Tema ypoka KonnuectBo wacoB DJIEKTPOHHBIE

/1 Bcero Konrposbasie [Ipakrrueckue HpoBbIe
paGoOThL paBoThI o0pa3oBaTebHbIC
pecypcsl
porpeccuu
64 @dopmyna CIIOKHBIX MPOLIEHTOB 1
65 @opmyna CIIOKHBIX MPOLIEHTOB 1
66 O06o006IIeHNE, CHCTEMATH3AIINS 1
3HaHWH 3a Kypc anreOphl u
Hayval MaTeMaTHYEeCKOTO
ananu3a 10 kiacca
67 Wroromas koHTpoJibHas padora 1 1
68 O06o0061IeHHE, CHCTEMATH3AIINS 1
3HaHUH 3a Kypc anreOpsl 1
Haval MaTeMaTHYeCKOTO
anHayimza 10 kiacca
OBUIEE KOJIMYECTBO YACOB 68 4 0
[10 ITPOI'PAMME
11 KJIACC
No Tema ypoka KonunuectBo yacos Jlata  DneKkTpoHHBIE
/1 Bcero Konrponbeie IIpakTudeckue H3Y4eHUS  HH(POBbIC
paboThI paboThI obpasosareib
HBIC PECYPChI
1 Crenenb ¢ parmoOHAIbHBIM 1
roKazaresem
2  CBoiicTBa CTEIICHH 1
[IpeoOpa3oBaHue BEIpAKCHUH, 1
COJIepKALINX PallMOHATIbHbIE
CTETIeH!
4  TIpeoOpa3zoBaHu€ BhIpAXKEHUH, 1
COJIep KALINX PallMOHAIbHbIE
CTETIeHU
5 Ilpeobpa3oBaHue BBHIPAKECHUIH, 1
COJIepKALINX PallMOHATIbHbIE
CTETIeHU
6 Iloka3zarenbHbIC YpaBHEHHS U 1
HEpaBEHCTBA
7 Tloka3arenbHble ypaBHEHUS U 1
HEpaBEHCTBA
8 TlokasarenbHbIC YpaBHEHHS U 1
HEpaBEHCTBA
9 Tloka3arenbHble ypaBHEHHS U 1
HEpaBEHCTBA
10 TlokasarenbHbIC ypaBHEHUS U 1
HEpaBEHCTBA
11 TIlokasarenbHas ¢pyHKLUSA, €€ 1

CBOMcTBa U rpaduk
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n/n

12

13
14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Tema ypoka

KonrponsHas pabora o Teme
"Crernens ¢ paluoHaIbHbIM
nokasaresnem. [lokazarenbHas
¢ynkuus. [TokazarenbHble
ypaBHEHUs U HEpaBeHCTBA"

Jlorapudm yucia

JlecsiTHuHBIC U HATYpATLHBIE
sorapudmpl

[IpeobOpazoBaHue BhIpaXKEHUH,
COZIep KaLIHX JIOTapU(MBI

[IpeoOpazoBaHue BEIpaKEHUH,
COZIEpIKAIIKX JIOTapUPMBI

[TpeoOpa3oBanue BEIpaKeHUH,
COZIepIKALIHX JIOTapU(MBI

[IpeoOpazoBaHue BEIpAXKCHUH,
COZIEpIKAIIKX JIOTapUPMBI

Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBa

Jlorapudmuyeckue ypaBHEHHS U
HEePaBEHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEpaBEeHCTBA

Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

Jlorapudgmuueckast QyHKIus, €€
CBOMCTBa U rpaduk

Jlorapudmuueckas pyHKIUSA, €€
CBOMCTBA U TpaduK

Tpuronomerpuueckue GyHKINH,
UX CBOWCTBA U rpapuKku

Tpuronomerpruyeckue GyHKIMH,
UX CBOICTBa M rpaduku

Tpuronomerpuueckue GyHKIUH,
UX CBOWCTBA U rpapuKu

Tpuronomerpruyeckue GyHKIMH,
UX CBOICTBa M rpaduku

[Ipumepbl TPUTOHOMETPUUECKUX
HEPaBEHCTB

[IpuMepsl TPUTOHOMETPUIECKUX
HEPABEHCTB

IIpumepbl TPUTOHOMETPUUECKUX
HEPaBEHCTB

[IpuMepsl TPUTOHOMETPUIECKUX

KonnuecTtBO yacoB

Bcero Kontponbnbie [TpakTraeckue H3YICHUA
paboThI

68

1

paboThI

Hara

DJIEKTPOHHBIE
1 poBbIe
oOpazoBareb
HBIE PECYPCHI



No Tema ypoka KonnuectBo wacos Harta  DneKkTpoHHBIE

/1 Bcero Kontponbnbie [TpakTraeckue H3YICHUA uuQposbie
paboThI paboThI obpasoBaTeb
HBIE PECYPChI
HEPaBCHCTB
33 KontponpsHas pabora mo reme 1 1

"Jlorapudmuueckas ¢yHKIIHS.
Jlorapudmuueckue ypaBHEHHS U
HepaBeHCTBA. T pUroHoMeTpru4ecKk
ne QyHKIUU U UX

rpaduku. TpuronomeTpuyueckue

HepaBeHcTBA"
34 HenpepbiBHBIE QYHKIUU 1
35 Meroxa UHTEPBAJIOB IS 1
pelIeHUs] HEPaBEHCTB
36 MeToa UHTEPBATIOB IS 1
pelIeHHsI HEPABEHCTB
37 IlpousBonmHasi GyHKIUU 1
38 IIpousBomHas GyHKIUU 1

39 T'eomerpuueckuii u pusndeckuii 1
CMBICIT IIPOM3BOHON

40 T'eomerpuueckuii U puzmueckui 1
CMBICJI TPOU3BOTHOM

41 TIpou3BOAHBIE JIEMEHTAPHBIX 1
byHKIUH

42 Tlpou3BOAHBIC FJIEMEHTAPHBIX 1
byHKIUH

43 TIpow3BomHasi CYMMBEI, 1
MIPOU3BECHNUS, YACTHOTO
byHKIMIA

44 Tlpou3BoaHAsI CYMMBI, 1
MIPOU3BECHNUS, YACTHOTO
byHKIMIA

45 Tlpou3BoaHAasl CyMMBI, 1
MIPOU3BEICHNUS, YACTHOTO
byHKIMIA

46 IIpumMeHeHHE TIPOU3BOTHON K 1
UCCleIOBaHHUIO (PYHKIMH Ha
MOHOTOHHOCTh M SKCTPEMYMBI

47 TlpumeHeHHE MPOU3BOJHOM K 1
UCCIeIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTh B SKCTPEMYMBI

48 TlpumMeHeHHEe TIPOU3BOTHON K 1
UCCIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTh B SKCTPEMYMBI

49 TlpumeHeHHE TIPOU3BOTHON K 1
UCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTh B OKCTPEMYMBI
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No Tema ypoka KonnuectBo wacos Harta  DneKkTpoHHBIE

/1 Bcero Kontponbnbie [TpakTraeckue H3YICHUA uuQposbie
paboThI paboThI obpasoBaTeb
HBIE PECYPChI
50 Haxoxaenune HauOOIBIIETO U 1
HAaMMEHBIIETO 3HAYCHUS
(GbyHKIMU Ha OTpe3Ke

51 Haxoxaenue HauOOIbIIETO U 1
HAVMEHBIIIEro 3HaUYeHUs
(GbyHKIMU Ha OTpE3Ke

52 Haxoxaenne HauOOoIbIIETO U 1
HAUMEHBIIIETO 3HAYCHUS
(GbyHKIMU Ha OTpe3Ke

53 Haxoxaenne HauOOoIbIIETO U 1
HAVMEHBIIIEro 3HaUYEeHUs
GbyHKINU Ha OTpE3Ke

54 Haxoxnenue HauOOJIBIIETO U 1
HAVMEHBIIIEr0 3HAaUYeHUS
(GbyHKINU Ha OTpE3Ke

55 Haxoxnenue HauOOJIBIIETO U 1
HAVMEHBIIIEr0 3HAaUYEeHUS
GbyHKINU Ha OTpE3Ke

56 Ilpumenenue npou3BogHON mist 1
HAXO0XACHUS HAWITYYIlIero
pelIeH s B TPHUKIIATHBIX
3a/a4yax, IS ONpeeeHHs
CKOpPOCTH IIpoliecca, 3aJaHHOIO
dbopmyoit unu rpadpukomMm

57 KonrponbHas paboTta o reme 1 1
"[IponsBonHas. [Ipumenenue
IIPOU3BOIHON"

58 IlepBooOpaznas. Tabmuma 1
epBOOOPA3HBIX

59 IlepBooOpasnas. Tabmuma 1
epBOOOPA3HBIX

60 Wurerpan, reoMeTpuyecKuil u 1

¢u3nueckuii CMbICT UHTETpaja

61 WHTerpami, reoMeTpHUYECKUil 1 1
¢bu3nveckuit CMbICT HHTErpaia

62 UWurerpan, reoMeTpuyecKuil u 1
¢bu3nueckuit CMbICT UHTETpaja

63 BeruucneHue nHTErpaa 1o 1
¢dopmyne Hetorona—JleiiOnuna

64 Beluncnenue nHTErpasa 1o 1
dbopmyne HetoTona—JleitOnnIta

65 BeruucineHne nHTErpaa 1Mo 1
¢dbopmyne Hetorona—JleiiOHuna

66 Beruncnenue nHTErpasa 1o 1
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No Tema ypoka KonnuectBo wacos Harta  DneKkTpoHHBIE

/1 Bcero Kontponbnbie [TpakTraeckue H3YICHUA uuQposbie

paboThI paboTh obOpa3oBareib
HBIE PECYPCHI

dbopmynie Hetorona—JleiiOnuna
67 Cuctembl TUHEWHBIX ypaBHeHU 1
68 Cuctembl TUHEWHBIX ypaBHeHUN 1

69 Pemenune npuKIaaHBIX 33134 C 1
HOMOIIBIO CUCTEMBI JINHEHHBIX
YpaBHEHUH

70 Pemenune mpuKJIAAHBIX 33134 C 1
IIOMOILBIO CUCTEMBI JTMHEHHBIX
YpaBHEHUH

71 CucreMbl 1 COBOKYITHOCTH 1
LENbIX, PAIIMOHATbHBIX,
UppaLMOHATIbHBIX,

MOKa3aTeIbHbIX,
norapu(MUYECKUX YpaBHEHUN U
HEPaBEHCTB

72 CucteMbl 1 COBOKYITHOCTH 1
LEJBIX, pAallHOHAIEHBIX,
UPPaLOHATIBHBIX,

MOKa3aTeJbHbIX,
Jorapu()MUYECKUX YpaBHEHUH U
HEPaBEHCTB

73 CucTteMbl 1 COBOKYITHOCTH 1
LENbIX, PAIIMOHATbHBIX,
UppaIOHATIbHBIX,

NoKa3aTesbHbIX,
orapu(MUYECKUX YpaBHEHUN U
HEpaBEHCTB

74 CucteMbl U COBOKYITHOCTH 1
HEJBIX, pallHOHAIEHBIX,
UppaloHaIbHBIX,

MOKa3aTeIbHbIX,
norapu(pMUUECKUX YpaBHEHUN U
HEPaBEHCTB

75 MHcnonb3oBanue rpadukos 1
GbyHKUMN 1715 perieHus
YPaBHEHUU U CUCTEM

76 Hcmonb3oBanue rpaukoB 1
GbyHKUIMN 1715 pereHust
YPaBHEHUU U CUCTEM

77 IlpumeHeHHe ypaBHEHUH, 1
CHCTEM M HEPaBEHCTB K
PEIICHUIO MaTEMATHIECKUX
3a7a4 ¥ 3a/1a4 U3 Pa3InIHbIX
oOyacTell HayKH U pealbHON
KHU3HU
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n/n

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

Tema ypoka

Konrponsnas padora nmo reme

"WnTerpan u ero npuMeHEeHUs.

Cucremsl ypaBHeHUI"

HarypanpHble 1 1esnbie yucna B

3aJadax U3 peaﬂBHOﬁ KHN3HU

HaTypaanLIe " 1 CJIbIC YHUcCiia B

3a7a4ax U3 peajbHON KU3HU

HarypanbHble 1 1esnbie yucna B

3aJadax Hu3 peaﬂBHOﬁ KHN3HU

HpI/I3HaKI/I JCIINMOCTH LCIIBIX
YHUCCJI

[Ipu3Haku eTMMOCTH LEIBIX
qucell

HpI/ISHaKI/I JCIIMMOCTH L CJIBIX
YHUCCJI

[ToBTOpenue, 06001EeHNE,
cHUCTEMaTU3als 3HaHHH.
YpaBHeHust

[ToBTOpenue, o6001IEHNE,
CHCTEMAaTH3alMsl 3HAHMIA.
YpaBHeHust

[ToBTOpenue, o6001IECHNE,
CHCTEMAaTH3allMsl 3HAHMIA.
YpaBHeHust

[ToBTOpenue, 06001IEHNE,
CHCTEMAaTH3allMsl 3HAHMIA.
YpaBHeHust

[ToBTOpenue, 06001IEHNE,
cHCTEMATH3allMs 3HAHMIA.
YpaBHeHust

[ToBTOpenue, 0600IIEHNE,
CHCTEMATH3allMs 3HAHMIA.
YpaBHeHust

[ToBTOpenue, 06001IEHNE,
cHCTEMATH3allMs 3HAHMIA.
HepasencrBa

[ToBTOpenue, 0600MIEeHNE,
CUCTEMaTHU3aIMs 3HAHUH.
HepasencrBa

[ToBTOpenue, 0600IIEHNE,
cUCTeMaTHu3alus 3HAHHH.
HepasencrBa
[ToBTOpenue, 0600MIEHNE,
cUCTeMaTHu3alis 3HaHHH.

KonnuecTtBO yacoB

Bcero Kontponbnbie [TpakTraeckue H3YICHUA
paboThI
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1

paboThI

Hara

DJIEKTPOHHBIE
1 poBbIe
oOpazoBareb
HBIE PECYPCHI



n/n

95

96

97

98

99

Tema ypoka KonnuectBo wacos

Hara

DJIEKTPOHHBIE

Bcero Kontponbnbie [TpakTraeckue H3YICHUA uuQposbie

paboThI

HepasencrBa

[ToBTOpeHue, 060061IeHNE, 1
CUCTEMATHU3AIIMs 3HAHUH.
Cucremsbl ypaBHEHUI

[ToBTOpeHue, 060061IeHNE, 1
cHUCTEMaTH3aIis 3HAHHH.

Cucremsbl ypaBHEHUN

[ToBTOpeHue, 060061IeHNE, 1
cHUCTEMaTH3als 3HaHHH.

OyHKIUU

[ToBTOpeHue, 060061IeHNE, 1
CcHUCTEMaTU3aIs 3HaHHM.

OyHKIUU

Wrorosas koHTpoJIbHAs paboTa 1

100 HUroroBas KOHTpOJIbHAS paboTa 1

101 O600menue, cucreMaTH3aIus

|

3HAHUU 32 Kypc anreOpbl U Hayal
mareMaTuueckoro amainmusa 10-11
KJIACCOB

102 O6001EenHne, cCUCTEMATH3 AL 1

3HAHUH 32 Kypc anredpbl U Hayall
MareMarudeckoro anaiausa 10-11
KJIACCOB

OBIIEE KOJIMYECTBO YACOB 102
I10 ITPOTPAMME

IIOYPOUYHOE IINTAHUPOBAHUE 'EOMETPUSL
10 KJIACC

No

o/

Tema ypoka

paboThI

KomnuyectBo yacos

oOpazoBareb
HBIC PECYPCHI

ONEeKTPOHHBIE

Bceero Konrtponbnble IlpakTuueckue

OcHoBHbIE MOHATUS cTepeomMeTpun: 1
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpancTso. [IpaBuna

1300pa’keHNs Ha PUCYHKAX:
M300pakeHUs TUIOCKOCTEH,
napajieNIbHBIX MPSAMBIX (OTPE3KOB),
CepeHbI OTpE3Ka

[TonsTus: mepecekaronuecs 1
MJIOCKOCTH, TIEPECEKAIONITUECS
npsiMasi ¥ II0CKOCTh

[TonsTus: mepecekaronuecs 1
IJIOCKOCTH, TIEPECEKAIONTUECS
psiMasi ¥ IIOCKOCTh

73

paboTsl

U poBbIe

00pa3oBaTeNbHBI

e pecypchbl



No Tema ypoka KonnuectBo wacos DJIEKTPOHHBIE

n/m Beero Koutposnsheie Ilpakrnueckme — HH(poBEIC
paGoThI paGoTsI 00pa3oBaTeNIbHBI
€ pecypcsl
4 3HAKOMCTBO C MHOTOT'paHHHUKAMHU, 1

I/I306pa)KeHI/Ie MHOT'OI'PaHHHKOB Ha
PUCYHKAX, Ha IPOCKIMOHHBIX
qepTeiKax

5 HauanbeHble CBeZIeHUS O KyOe U 1
NApaMUJE, UX Pa3BEPTKU U
Mozenu. CedeHns MHOTOTPaHHUKOB

6 HauvanbHble CBeneHUS O KyOe U 1
NApaMUJE, UX Pa3BEPTKU U
Mozenu. CedeHns MHOTOTPaHHUKOB

7  IlonsTtue 00 aKCHOMAaTHYECKOM 1
MMOCTPOCHHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUH U
CIEACTBHS U3 HUX

8 ITomsrme 00 aKkCHOMAaTHYECKOM 1
[IOCTPOCHHUH CTEPEOMETPHUU:
AKCHOMBI CTEPECOMETPUH H
CJIEJICTBMS U3 HUX

9 IlousgTtue 00 aKCHOMaTHYECKOM 1
MTOCTPOCHHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPHHU U
CIEICTBUS U3 HUX

10 TIlomsarme 06 aKCHOMATHYECKOM 1
IMOCTPOCHHH CTEPEOMETPHU:
aKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

11 BsaumHoe pacrnonoxeHue npsmbeix 1
B IIPOCTPAHCTBE: NEepeceKaronecs,
napasuiesIbHbIe U
CKPEUIMBAIOIINECS MPSMbIE

12 TlapamienbHOCTh MPSMBIX U 1
IJIOCKOCTEHN B MPOCTPAHCTBE:
napajuiesibHbIe MPSIMbIE B
IIPOCTPAHCTBE; MapaJIEIbHOCTD
TPEX MPSAMBIX

13 TlapamienbHOCTh MPSMBIX U 1
IJIOCKOCTEHN B POCTPAHCTBE:
[TapamrensHOCTE IPSIMON U
IJIOCKOCTH

14 VYrubl ¢ coHanpaBiIeHHBIMU 1
CTOpOHAMHU

15 Vron mexay npsMbIMU B 1
MIPOCTPAHCTBE

16 VYron mexnay npsiMbIMH B 1
MIPOCTPAHCTBE
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No Tema ypoka KonnuectBo wacos DJIEKTPOHHBIE

/1 Bcero Kontpombabie IlpakTudeckue HpoBbIe
paGoThL paGoTsI 00pa3zoBaTeIbHBI
€ pecypchl
17 IlapamnenbHOCTb IJIOCKOCTEM: 1
napauieNIbHbIe TUIOCKOCTH
18 CaoiicTBa mapaieIbHbIX 1
IIJIOCKOCTEN
19 Ilpocreiimme npocTpaHCTBEHHBIE 1

(buUrypsl Ha MJIOCKOCTH: TETPadAp,
KyO, apajuienenumne/

20 TIloctpoeHwme cedeHMIA 1
21 TlocTpoeHue ceyeHHi 1
22 KoHTpoibHas paboTa 1o Teme 1 1

"[IpsiMbIe ¥ TIIIOCKOCTH B
npoctpanctse. [lapamiensHoCTh
MPSAMBIX U IUIOCKOCTEM"

23 IlepneHIUKYISIPHOCTH MPSMO U 1
IJIOCKOCTH: TICPIICHINKYIISIPHBIC
MpsSIMBIE B IPOCTPAHCTBE

24 Tlpsimble apajuieIbHbIC U 1
MIEPIICHIUKYIIIPHBIC K TTIOCKOCTH

25 TIlpsiMble mapayienbHbIC U 1
NEePIECHUKYIISPHBIC K TTIOCKOCTH

26 [Ipu3Hak nepneHIuKyIIpHOCTH 1
IIPSIMOM U TNIOCKOCTH

27 llpu3HaK nepreHAnKYISIPHOCTH 1
IIPSIMON U TUIOCKOCTH

28 Teopema o npsmoit 1
MEPIIEHIUKYIISIPHOHN TIOCKOCTH

29 Teopema o psiMOit 1
MEPICHIUKYIIIPHOHN TIOCKOCTH

30 Teopema o npsMoii 1
MEePIIEHIUKYIISIPHOHN TIOCKOCTH

31 TleprieHAWKYISAp U HAKIOHHBIE: 1
paccTosiHUuE OT TOYKH 10
IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOK
710 IJIOCKOCTH

32 IlepnieHAMKYISAp U HAKIOHHBIE! 1
paccTostHue OT TOYKH JI0
TUIOCKOCTH, PACCTOSIHUE OT MPSIMON
70 TITIOCKOCTH

33 IleprieHAUKYISAp U HAKIOHHBIE! 1
paccTosHUE OT TOYKH JI0
IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM
10 TIOCKOCTH

34 TlepnieHAUKYISAp U HAKJIOHHBIE: 1
paccTostHue OT TOYKH 10
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No Tema ypoka KonnuectBo wacos DJIEKTPOHHBIE

n/n Beero Kourponbhble Ilpaktuueckme — UH(pOBBIC
paboTh paboThI 00pa3oBaTebHbI
¢ pecypchl

IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
710 IJIOCKOCTH

35 VYruel B pocTpaHcTBe: yroia Mmexay 1
IIPSIMOM U TUIOCKOCTBIO

36 JIByrpaHHbIi yroi, TuHEeHHbIH yron 1
JBYTPAHHOTO YTJIa

37 JIByrpaHHBIN yroj, JUHEHHBINH yron 1
JBYTPAHHOTO yTJIa

38 IlepneHauKyISIPHOCTH MIIOCKOCTEH: 1
MPU3HAK MEePIEHINKYISIPHOCTH
JIBYX TIJIOCKOCTEU

39 TIlepneHauKyIIPHOCTH MIIOCKOCTEH: 1
MPU3HAK MEPIEHINKYIIPHOCTH
JIBYX TIJIOCKOCTEN

40 TlepneHAUKYIIPHOCTH IIIOCKOCTEH: 1

MPU3HAK MEPIEeHIUKYIIPHOCTH
JIBYX TIOCKOCTEN

41 Teopema o Tpéx neprneHaukyasipax 1

42 Teopema o TpEx meprneHAuKymsapax 1

43 Teopema o TpEx meprneHAuKymsapax 1

44 KoutposnpHas paboTa o TeMam 1 1
"[leprieHAUKYASAPHOCTD NPAMBIX U
mIockocTeil" u "YTibel MeX1y
MPSIMBIMU U TUIOCKOCTSIMH"

45 TloHsATHE MHOTOTpaHHUKA, 1
OCHOBHBIE JIEMEHTHI
MHOT'OI'paHHHKA, BBIITYKJIbIE U
HEBBITYKJIBIE MHOTOT'PaHHHKH;
pa3BEpTKa MHOTOIpaHHHUKA

46 Ilpusma: n-yrojapHas MpHu3Ma, 1

TpaHy ¥ OCHOBAHHUS TIPU3MBI;
npsiMasi 1 HaKJIOHHAs IPU3MBI;
OO0KOBas U MOJIHAs TOBEPXHOCTh
MIPU3MBI

47 Tlapannenenunen, NpsiMOyroiabHbI 1
napaJulesenuIe]] 1 ero CBOHCTBa

48 Tlupamupma: n-yroiapHas mupamuga, 1
I'PaHU ¥ OCHOBaHHE MUPaMM/IbI;
OO0KOBas U MOJIHAs! TOBEPXHOCTh
MUPaMU/Ibl; IPaBUIIbHAS U
yCeu€HHas nupaMuaa

49 TlpaBuibHBIE MHOTOTPAHHUKH: 1
MIOHATHE NTPaBUIIBHOTO
MHOTOTpaHHUKA; IPaBUIIbHAS
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/o

50

51

52

53

54

55

56
57
58
59
60
61
62
63
64

65

66

Tema ypoka

pu3Ma U MpaBujIbHAs MUPAMUIA;
MPaBUJIbHAS TPEYTOJIbHAs
MUpaMKJIa U TPABUIbHBINA
TeTpa’ap; Kyo

[IpencraBnenue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp,
TOJCKAdIP U HKOCADIP.

CummeTpusi B IPOCTPAHCTRBE:
CUMMETPHSI OTHOCUTEIILHO TOYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B MUPaAMUIAX,
napajuiejenumneax, MpaBuIbHbBIX
MHOTOTPaHHUKAX

BrlunciieHue 3j1eMEHTOB
MHOT'OTPaHHHUKOB: pEOpa,
JIMaroHaju, yribl

[Tnomanp 60KOBOM NOBEPXHOCTH U
MIOJTHOM MOBEPXHOCTH MPSIMOM
MIPU3MBI, IIOMIA] b OCHOBAHUH,
TeopeMa 0 OOKOBOH IMMOBEPXHOCTH
IPSIMOY IIPU3MBI

[Inomanp 60KOBOM OBEPXHOCTH U
MOBEPXHOCTHU MPaBHIBHOM
MUPaMUJIbI, TEOPEMa O TUIOIIA M
OOKOBOI TOBEPXHOCTH YCEUEHHOMN
UPaAMHUIBI

KonTponbnas pabora no teme
"MHoOrorpaHHuku"

[TonsiTue 06 00BEME

O06BEM TUpaMuIbI

OO6BEM TUpaMuIbI

OO6BEM TUpaMuIbI

O06BEM TUpaMuIbI

O0BEM npu3MBbI

O0BEM npu3MBbI

O0BEM npu3MBbI

KonrponsHas pabora no reme
"O6bEMBI MHOTOTPAaHHUKOB"
[ToBTOpeHnue, 06061IeHNE
cucTeMaTh3alys 3HaHUH.

[Toctpoenue ceueHuii B
MHOT'OTPaHHUKE

IToBTOpenue, 0600IEHNE
CHCTEMaTH3aInsI 3HAaHUH.

Bcero Kourtponbsnbie [IpakTuueckue

e e
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KonnuecTtBo yacoB

paboThI

paboThI

DJIEKTPOHHBIE
ppoBbIE
o0pa3oBaTeNbHBI
€ pecypchl



No Tema ypoka KonnuectBo wacos DJIEKTPOHHBIE

n/n Beero Kourponbhble Ilpaktuueckme — UH(pOBBIC
paboTh paboThI 00pa3oBaTebHbI
¢ pecypchl

Beluncnenue paccTosHAN: MEXIY
IBYMsI TOUKaMH, OT TOUKH J10
MPSAMOM, OT TOYKH JI0 TJIOCKOCTH,
MEXy CKPEIMBAIOIUMUCS

PSMBIMH
67 HWrtoroBas KOHTpOJIbHAs paboTa 1 1
68 IloBTopenue, 0600ImEeHNE 1

CUCTEMAaTU3aLNsl 3HAHUMH.
Beruucienue yrios: Mexay
CKPEILMBAIOIIUMUCS IPSIMBIMH,
MEXy NPSMOU U IIJIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YTJIOB MEKIY

TUTOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOBIIO 68 5 0
[TPOTPAMME
11 KJIACC
Ne Tema ypoka KomnmuecTBo yacos Jata  DnexTpoHHbBIE
n/m Bcero Koutponsh Ipakriuec U3YUeHH  muppossIe
bIe pabOTHl KHE pabOThHI o0pa3soBaTesbH
BIC PECYPCHI
1 Cdepa u map: neHrp, paauyc, 1
JMaMeTp; TUTOIIAb TOBEPXHOCTH
chepnl

2  Bzaumnoe pacnionoxxenue cheppr 1
TUTOCKOCTH; KacaTelbHast
IJIOCKOCTH K cdepe; TIomaib
cdepbl

3  HzobOpaxenue cdepsl, mapa Ha 1
wiockocTu. CedeHus mapa

4 IunuHapuyeckas MOBEPXHOCTb, 1
00pa3yromue MUJINHIPUIECKOM
MOBEPXHOCTH, OCh
[IUTHHIPAYECKON TTIOBEPXHOCTH

5  Humunap: ocHOBaHUs U OOKOBas 1
MOBEPXHOCTh, 00pa3yromias u OCh;
ILIONIA b OOKOBOM U MOJHOM
MOBEPXHOCTHU

6 H3oOpaxkeHue MIMHIPA HA 1
mockocTH. Pa3BépTka numuHIpa.
Ceuenust HMIMH]pA (TTOCKOCTBIO,
napasuieIbHON WiIn
NEPIeHIUKYISIPHONU OCH
ATTUHIPA)

7 Konuueckas MOBEpXHOCTb, 1
o0pa3yroire KOHUIeCKOn

78



/o

10

11

12

13

14
15
16

17

18

19
20
21

22

23

Tema ypoka

IMMOBCPXHOCTHU, OCb U BCPIIHNHA
KOHMYECKOM IIOBEPXHOCTHU

Konyc: ocHOBaHuE U BepiInHa,
00pa3yroias 1 OCh; IJI0MIA/b
OOKOBOM M IMOJTHOM MOBEPXHOCTH

Y ceu€HHBIN KOHYC: 00pa3yroIIue 1
BBICOTA; OCHOBAHUS K OOKOBas
MOBEPXHOCTh

H306paxeHne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IIJIOCKOCTBIO,
rapajuieIbHONM OCHOBAHHMIO, U
IUIOCKOCTBIO, MPOXOASIIEH uepe3
BEPILUHY)

Komb6unauus ten Bparienus u
MHOI'OI'PAaHHUKOB

MHOrorpaHHMK, OITMCAHHBIH OKOJIO
cdepsl; cdepa, BMcaHHas B
MHOTOTPaHHMK HJIA B TEJIO
BpalleHus

[Tousitue 00 00BEMe. OCHOBHEIE
CBOIicTBa 00BHEMOB TET

O0béM nMIMHIpa, KOHYCa
O0béM 1mapa u mIomaahs chepol

[TonoOHbIe Tena B MPOCTPAHCTBE.
COOTHOIICHUS MEX/Ty TUTOIIASTMHU
MOBEpXHOCTEH, 00bEMaMu
MOO0HBIX Tl

KonTponbHas paboTa no remam
"Tena Bpamenus" u "O0beMbI T

BekTop Ha IJII0CKOCTH U B
IIPOCTPAHCTBE

CrokeHue U BEIYUTaHHUE BCKTOPOB
YMHOKEHUE BEKTOPa Ha YUCIIO

Pa3znoxxeHne BekTopa 1o TpéM
HEKOMILIAHAPHBIM BEKTOPaM.
IIpaBuno nmapasienenumena

Pemenne 3amay, cBI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMH

IIpssMmoyronbHas cucrtema
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa.
IIpocreiimue 3anauu B

-

KomanuectBo yacos

Bcero Kontponbr Ilpaktruec H3YICHHA
bIe pabOTHl KHE PabOTHI
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DIIEKTPOHHBIE
1 ppoBbIE
oOpa3oBarebH
BIE PECYPCHI



/o

24

25

26

27

28

29

30

31

32

33
34

OBIIEE KOJIMYECTBO YACOB I10

Tema ypoka

KOOpJAMHATAX

Yrois Mexay BEKTOPAMH.
CkanspHoe pou3BeieHue
BEKTOPOB

Brpluucienue yrioB Mexay
IPSIMBIMU U TUIOCKOCTSIMH

KoopauHatHo-BEKTOPHBIN METO/T
P PEIICHUN T€OMETPUUYECKUX
3aJa4

KonTponbhas pabota no teme
"BeKTOpbl U1 KOOPAUHATHI B
npocTtpaHcTse"

IToBTOpEHME, 0000IICHUE 1
CHCTEMAaTH3aIus 3HAHUM.
OcHoBHbIe GUTYPBI, PaKTHI,
TEOpPEMBI Kypca INITaHUMETPUN

[ToBTOpeHmEe, 0000MEeHUE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHBIE GUTYPHI, HAKTHL,
TEOpeMBbI Kypca IIIaHUMETPHH

[ToBTOpEHME, 0000IICHUE 1
cHcTeEMaTHU3alus 3HaHuil. 3agaun
MJIAHUMETPUH ¥ METOJIbI UX
pelIeHus

[ToBTOpenue, 0600IIEHNE U
CUCTeMaTH3alus 3HaHUi. 3a1aun
IJIAaHUMETPHUU U MECTOAbI UX
peleHus

[ToBTOpenue, 060061IeHUE U
cHUCTeMaTU3als 3HaHH.
OcHoBHBIE QUTYPBI, HAKTHI,
TEOPEMBI Kypca CTEpEOMETpUH

Htorosast KOHTpoJIbHAs paboTa

[ToBTOpenue, 0600IIEHUE U
CUCTEeMAaTH3aIlHsl 3HAHHUHA

[TPO'PAMME

KoaunuectBo yacos Hara

Bcero Kontponbr Ilpaktruec H3YICHHA
bIe pabOTHl KHE PabOTHI

34 3 0
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DIIEKTPOHHBIE
1 ppoBbIE
oOpa3oBarebH
BIE PECYPCHI
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