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0 MaTEMaTHUKE

(B cooTBeTCTBUH € (heiepabHON 00pa30BaTEIBHON MPOTPAMMON CPETHETO
obuero oOpa3oBaHusl, yTBepIKACHHOM MpruKa3oM MuHIpocBelieHus Poccun
ot 18.05.2023 r. Ne 371, u denepanbHBIM roCyAapCTBEHHBIM 00pa3oBaTelib-
HBIM CTaHIAPTOM CpeIHEro o011ero odpa3oBaHusl, yTBEPKACHHBIM IIPHKA30M

Musnnpocsemenns: Poccun ot 12.08.2022 1. Ne 732)

B 10 - 11 kiaccax

(yrory0JieHHbIH YPOBEHbD)

IIporpamma coctaBieHa paboueli rpymIoi yduTened MaTeMaTuKU

MBOY COIII Ne 44

r. Cypryr



HNOACHUTEJBbHASA 3AIINCKA
PaGouast mporpamMma mo mMaTeMaTHKe COCTaBlicHa Ha OCHOBE CIICIYIOIIMX HOPMATHUBHBIX IPaBO-

BbIX, HHCTPYKTHUBHBIX U METOJAMYECKUX JTOKYMEHTOB:

e OenepanbHbIil 3aK0H OT 29 nexadps 2012 roga Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepa-
IUW» (C U3MEHEHUSIMH ),

e [Ipuka3 Munnpocsemenus P® ot 17.05.2012 roga Ne 413 «O06 yTBepkaeHun ¢eaepaabHOro rocy-
JApCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CpeAHero odiiero oOpa3zoBaHUs» (C U3MEHEHHUSIMH OT
12.08.2022 r. Ne 732);

e [Ipuka3 MunucrepctBa npocBemeHuss PO ot 18.05.2023 Ne 371 «O6 yrBepkaeHuu denepaibHON
00pa30BaTebHOIN IPOrpaMMBbI CPEIHETO 001Iero 00pa3oBanusy» (¢ u3MeHeHUs MU 0T 27.12.2023 1. Ne
1028, ot 01.02.2024 r. Ne 62, ot 19.03.2024 r. Ne 171);

e [IlIpuka3 MunucrepctBa npocsemieHus PO or 22.03.2021 Ne 115 «O6 yrBepxknenuu Ilopsiaka opra-
HU3AIMM U OCYIIECTBJICHUSI 00pa30BaTEIbHON JESATEILHOCTH 110 OCHOBHBIM 00II€00pa30BaTeIbHBIM
mporpaMmmam - 00pa3oBaTeiIbHbBIM MPOrpaMMaM HadyajabHOTO OOIIEro, OCHOBHOTO OOIIETro U CPEHEro
o011ero 00pa3oBaHuUsY,

e [Ipuka3 Munucrepctsa npocsemieruss PO or 18.07.2024 r. Ne 499 «O06 yrBepxaeHnn deaepaabHOro
NepeyHs ANEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX K HCIOIb30BAHUIO MIPHU peannsa-
[IUHM UMEIOIINX TOCYJapCTBEHHYIO aKKpEAUTAIINI0 00pa30BaTeIbHBIX IPOTPaMM HA4YaJIbHOTO OOIIETo,
OCHOBHOTO O0IIIET0, CPETHET0 OOIIET0 00pa30BaHUsY;

e [IlIpuka3 Munncrepcta npocserieaus PO ot 21.09.2022 r. Ne 858 «O06 yTBepxkaeHUH deaepatbHOro
nepeyHsl yueOHUKOB, JONMYIIEHHBIX K HCIOIb30BAHUIO IIPU peau3alii UMEIOIIHUX IOCY1apCTBEHHYIO
aKKpeIuTalnio 00pa30BaTeIbHBIX MPOTPaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero
o0miero oOpa3oBaHusl OPraHU3ALMUSIMHE, OCYIIECTBISIFOIIMMEI 00pa30BaTEIbHYIO NEeSITEIBHOCTD H YCTa-
HOBJICHUSI TIPEJEIBHOIO CPOKa MCIOIb30BAHUS MCKIIIOUEHHBIX Y4EOHUKOBY» (C M3MEHEHUSMHU U J0-
nosiHeHusIMU 0T 21.05.2024 1. No 347);

e [IlocranoBnenue I'maBHOro rocygapcTBEHHOTo caHUTapHOro Bpauda Poccuiickoit denepanuu ot 28
ceHtsiopss 2020 r. Ne 28 «O6 yrBepxknenun canutapubix npasmin CIT 2.4.3648-20 «CanurtapHo-
AMHUIEMHUOIOTUYECKHE TPEOOBAaHHS K OPTaHU3AIMSIM BOCIIUTAHHUS U OOyUEHUs, OTJbIXa U 0370POBJIE-
HUSL MOJIOJIEKINY,;

e [IloctanoBnenue I'maBHOro rocyJapcTBEHHOTO caHuUTapHOro Bpauda Poccuiickoit @enepanuu ot 28
auBaps 2021 r. Ne 2 «O6 yrBepxkaeHun caHutapHbix npasui 1 HopM CanlluH 1.2.3685-21 «I'urue-
HUYECKHEe HOPMATHUBBI U TPpeOOBaHMS K 0OeCTieueHHI0 0€30MacHOCTH U (MIK) 0€3BPEAHOCTH AJIs Yelo-
Beka (aKTOPOB Cpe/Ibl OOUTAHUS;

e KoHuemnmus pa3BuTHs MareMaTudeckoro oopazoBanusi B Poccuiickoit ®@enepannu (yTBepkIeHa pac-
nopsbkerueM [IpaBurenbctBa Poccuiickoit @eneparmu ot 24 nexadpst 2013 1. Ne 2506-p).

IIporpamMma mo MaTemaTuke YrIyOJEHHOIO YpOBHS Uil OOy4aroIIMXCsi Ha YpPOBHE CPEIHEro
oOmiero oOpasoBanusi paspadoraHa Ha ocHoBe PI'OC COO c¢ y4éTroM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, NpPEIbSBIAEMBIX K MaTeMaTHUYECKOMY OO0pa3oBaHMI0, U TPaJULUi  poccuilcKoro
oOpazoBanus.  Peanmuzanus  mporpaMMbl [0 MaTeMaTHKE OOECIIEUMBACT OBJIAJEHUE KIIIOUEBBIMU
KOMIIETEHIIMSIMH, COCTABIIIOUIMMHU OCHOBY JJIi CaMOpPa3BUTHUS M HENPEPBIBHOTO 00pa3oBaHus,
LEJIOCTHOCTh OOLIEKYIbTYPHOT0, TMYHOCTHOTO U MIO3HABATEILHOTO PA3BUTHUS JTMUYHOCTHOOYHYAIOIINXCS.

B nmporpamme mno MaTemMaTMKe YYTeHbBl HAEH M nosoxkeHus «KoHuenmuum pasBUTHA
MaTemMaTuyeckoro oopaszoBanuss B Poccuiickoit @enepauuu». B cOOTBETCTBHM C Ha3BaHHEM
KOHIICTIIIUM MaTeMaTHYecKkoe o0pa3oBaHHME [OJDKHO, B YacTHOCTH, pelIaTh 3aJadyy obOecredeHus
HEOOXOJUMOTro CTpaHe 4Yucia o0ydyaroluXcs, MaTeMaTH4ecKas MOJIrOTOBKAa KOTOPBIX JTOCTaTOYHA JUIS
IPOJOJDKEHHUs O00pa3oBaHMs IO pa3IMYHBIM HaNpaBlICHUSM, BKJIOYas MpernojaBaHue MaTeMaTHKH,
MaTeMaTUYeCKHUe UCCIe0BaHUs, paboTy B chepe MHPOPMAIIMOHHBIX TEXHOJOTMM M JpPYrux, a TaKxke
oOecrieyeHus sl KaXJ10ro 00y4aroIerocsi BO3MOKHOCTH JOCTHKEHHSI MaTeMaTHYeCKOW MOATOTOBKH B
COOTBETCTBUU C HEOOXOUMBIM €My ypoBHEM. MIMEHHO Ha pelieHne 3THX 3a/1a4 HalleJieHa IIporpaMmma 1o
MaTeMaTHKe YIiyOIEHHOTO YPOBHS.

B snoxy nmmdpoBoii Tpanchopmanum Beex cep 4eT0BEUECKON ASITEIIBHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0€3 Xopouled MaTeMaTH4ecKOH MOJIrOTOBKH. ITO
OoOyCIIOBIEGHO Te€M, 4YTO B HallM JHU pacTeT YHCIO CHEUAIBHOCTEH,  CBSI3aHHBIX C



HEMOCPEACTBEHHBIM  IIPUMEHEHHEM  MaTeMaTUKU: U B cdepe SKOHOMUKH, MU B OH3Hece, U B
TEXHOJIOTHYECKUX O00NacTsIX, M JakeB I'yMaHHMTapHbIX chepax. Takum oOpazom, Kpyr 00ydaromuxcs,
JUIs  KOTOpPBIX MaTeMaTHKa CTAaHOBUTCS 3HAUYUMBIM IIpeaIMEToM, (QYHIAMEHTOM 00pa3oBaHMs,
CYIIECTBEHHO paclHpsieTcs. B Hero BXOAAT HE TOJBKO OOydarouuecs, IUIAHUPYIOIIWE 3aHHUMATHCS
TBOPYECKOH M MCCIIE0BATENbCKOM PabOTOM B 00JaCTH MaTeMaTHKU, HHPOPMATHKH, PU3HKH, SKOHOMUKU
U B JIpYyruX OOJNacTsX, HO W Te, KOMy MaTeMaTWKa HYXKHa JUId WCIOJb30BaHUS B HIpodeccusix, He
CBSI3aHHBIX HEIIOCPEJCTBEHHO C HEH.

[Ipuknagnas 3HAYMMOCTh MAaTEMaTHKU OOYCIOBJIEHA TEeM, 4YTO €€ WPEIMETOM SBISIOTCS
(GyHaaMeHTalbHbIE CTPYKTYPbl HAlllero MHpa: IPOCTPAHCTBEHHblE (OPMBI M  KOJINYECTBEHHbIE
OTHOLICHMS, (YHKIIMOHAJIbHBIE 3aBUCHMOCTH W KATETOPHUH HEONPENeNEHHOCTH, OT TMPOCTEHIINX,
YCBAMBAaE€MBIX B HENOCPEACTBEHHOM OIbITE, 10 JIOCTATOYHO CIIOXKHBIX, HEOOXOIUMBIX JUIsl Pa3BUTHUS
HAYYHBIX M TEXHOJOTHMUYECKUX HJeH. be3 KOHKpEeTHBIX MaTeMaTHYeCKUX 3HAHUW 3aTPyJHEHO IMOHUMaHHE
IPUHIUIIOB YCTPOMCTBA U HCIOJIb30BaHUS COBPEMEHHOW TEXHMKM, BOCIPHUSATHE M HHTEpIIpeTarus
pa3HoOoOpa3HON  COLMAIBHOM, HSKOHOMHYECKOW, MOJIMTHYECKON wuHpopManuu, ManodpQeKTuBHA
IIOBCEJHEBHAsl MPAKTUYeCKas AeATeNbHOCTb. Bo MHOrux cdepax HpoQecCHOHANbHONW esTeNbHOCTH
TpeOYIOTCS YMEHHs BBINOJIHATH PAcU€Thl, COCTABIIATH aJTOPUTMBI, HMPUMEHITH (OPMYIIBI, MPOBOAUTH
reOMEeTPUYECKUE U3MEPEHMS U NTOCTPOEHUs], YUTaTh, 00pabaTbiBaTh, MHTEPIPETUPOBATH U MPEJCTABIATH
UH(OPMALIMIO B BUAE TAaOIHI, TUarpaMM U Tpa(uKoB, MOHUMATh BEPOSTHOCTHBIM XapaKTep CIy4alHBIX
COOBITHIA.

OAHOBpPEMEHHO € pacIIUpeHHEeM cep NMPUMEHEHHUs] MAaTEMaTUKU B COBPEMEHHOM OOIECTBE BCE
Oosiee BaKHBIM CTAaHOBUTCS MAaTeMaTHMYECKUIl CTUJIb MBILUICHUS, IPOSBISIONIMICS B ONpenenéHHbIX
YMCTBEHHBIX HaBbIKaxX. B mporecce m3ydeHHss MaTeMaTUKHA B apceHa] MPUEMOB U METOIOB MBIIUICHUS
YeJI0OBEKa €CTECTBEHHBIM 00pa3oM BKJIFOYAIOTCS MHAYKIMS M JeAYyKLUs, 0000IeHe U KOHKpEeTH3alus,
aHaM3 W CHHTE3, KiIacCH(UKaUs M CHUCTeMaTu3alus, aOcTtparupoBaHue u aHamorus. OOBEKTHI
MaTeMaTHYECKUX YMO3AK/IIOUEHHUH, MIPpaBUiIa UX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXAHM3M JIOTHYECKUX
MOCTPOCHHH, CHOCOOCTBYIOT BBIpAaOOTKE yMEHHUs (pOpMymupoBaTh, OOOCHOBBIBATH U JOKa3bIBATh
CYXJIEHUS, TeM caMbIM (OPMHUPYIOT JOIMUECKUI CTHJIb MBILIICHHSL. Benymas poJIb
NPUHAIICKUAT MaTeMaTHKe B (OPMHUPOBAHMM AJTOPUTMHUYECKOW KOMIIOHEHTBHI MBIIUICHUS U
BOCIIUTAaHUM YMEHUH JeicTBOBaTh MO 3aJaHHBIM QJIrOPUTMaM, COBEPILIEHCTBOBAaTh H3BECTHBIE U
KOHCTPYHpPOBaTh HOBbIE. B mpomecce pemeHuss 3amady — OCHOBBI JUIsl OpraHU3alid  y4eOHOMH
NesITeIbHOCTH Ha YPOKax MaTeMaTUKU — Pa3BUBAIOTCS TBOpUYECKast UITPUKIIAJAHAS CTOPOHBI MBIIIICHUS.

OOyuenne MaTeMaTuke Aa€T BO3MOKHOCTH Pa3BUBATh y OOYUYAIOMIMXCS TOUYHYIO, PAllHOHAIBHYIO
U HMHQOpPMATHBHYIO peub, yMEHHEe OTOMpaTh Hambojee NOAXOMALIME S3BIKOBBIC, CHMBOJIUYECKHUE,
rpaduvecKre CpeICcTBa ISl BRIPAKEHHS CY)KACHUN M HATIISHOTO UX MPEICTABICHHS.

Heo6Xx0oauMbIM KOMIIOHEHTOM OOIIEH KYIbTyphl B COBPEMEHHOM TOJIKOBAaHUH SIBIIsIETCS 00ILee
3HAKOMCTBO C METOJaMHU TIO3HAHHS JEHCTBUTENLHOCTH, IPEJICTABICHHE O TMpEeIMETe H METOoJe
MaTeMaTHKH, €ro OTJIUYUAX OT METO/JO0B €CTECTBEHHBIX M TYMAaHUTApHBIX HayK, 00 OCOOEHHOCTSAX
NpUMEHEHHS MaTeMaTHKH JUIsi pPeIIeHHs Hay4YHbIX ¢ MPHKIAAHBIX 33ma4d. Takum  o0Opasom,
MaTeMaTHuecKkoe 00pa3oBaHUEe BHOCUTCBOM BKIaj B hopMupoBaHue oOIIeH KyIbTyphbl UelI0BeKa.

W3yueHnne MareMaTHKH CHOCOOCTBYET JCTETHYECKOMY BOCIMTAHHIO YEIIOBEKAa, IMMOHMMAaHHUIO
KpacoThl U U3ALIECTBA MAaTEMaTUYECKUX PACCYXIEHUH, BOCIIPUATHIO F€OMETPUUECKUX (HOPM, YCBOCHUIO
UJIed CHMMETPUH.

ey u 3agaun n3ydyenust yuedHoro npeamera marematuka B 10-11 kiaccax
[IpuoputernpiMu nensiMu  oOydyenuss marematuke B 10-11 kmaccax Ha yrioyOn€HHOM YpOBHE
IPOJIOIDKAIOT OCTaBAThHCS:

— (dopMHUpOBaHME LEHTPAIbHBIX MAaTEeMaTHUYECKHUX MOHATHH (YMCIO, BEIMYMHA, TeOMETpUYecKas
¢urypa, nepeMeHHas, BEPOATHOCTb, (DYHKIHMS, MPOU3BOJAHAS, MHTErpayl), 00ECHEeUMBAIOIINX
NIPEEMCTBEHHOCTH M MEPCIIEKTUBHOCTh MAaTEMaTHUECKOT000pa30BaHUsl 00yJarOIINXCs;

— mojBeieHue OOyyaromMXCsl Ha JOCTYHHOM JUIs HHMX YPOBHE K OCO3HAaHUIO B3aMMOCBSI3U
MaTeMaTHKH U OKPYKAIOIIEr0 MHUpa, MOHUMAHUIO MAaTeMaTHKH KaK 4acTH OOIIEH KyJIbTyphl
9YeJI0BEYECTBA;



— pa3BUTHE HUHTEIJIEKTYaJbHBIX M TBOPUECKHUX CIIOCOOHOCTEH O0O0ydaroImMXcs, MMO3HABATEIbHON
AKTHUBHOCTH, WCCIEAOBATEIIbCKUX YMEHHW, KPUTUYHOCTH MBIIUICHHS, UHTEpECa K H3YYEHUIO
MaTE€MaTUKH;

— (opmupoBanue (QyHKIMOHAIBHON MaTeMaTH4YE€CKOW TpPaMOTHOCTH: YMEHHMsI pacro3HaBaTh
MaTE€MaTUYeCKHE AacleKTbl B PEAJIbHBIX JKU3HEHHBIX CHUTYalUSXU OPHU U3YUYEHUH JIPYTUX
y4eOHBIX TIPEIMETOB, MPOSIBIICHUS 3aBUCHMOCTEH M 3aKOHOMEpPHOCTEH, (hOpMYyJIMPOBATh UX Ha
A3bIKE MATEMaTUKU M CO3JaBaTh MaTE€MaTUYECKHE MOJIeNIA, TPUMEHSATH OCBOCHHBIN
MaTeMaTU4YeCKUil anmapaTr s peleHUsS MPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATHIIOIYYEHHBIE PE3YyJIbTATHI.

Conep:xanue yueOHoro npeamera marematuka B 10-11 kiaccax

OCHOBHBIMU JIMHUSIMU cojepkaHus wmartematuku B 10—11 kimaccax yrayOna€HHOTO ypOBHS
SBISIOTCS: «YuCna W BBIYUCICHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YpaBHCHUS U
HepaBeHCTBa»), «Hauana matemaTtuueckoro ananuzay, «I'eomerpus» («I'eomerpuueckue GUTypbl U UX
CBOMCTBay, «/3MepeHne reoMeTpruuecKuX BEIIUYUHY»), «BeposTHOCTh M CTaTUCTUKa». JlaHHbIE TUHUU
pPa3BUBAIOTCS MApaJUIENIbHO, KaX/1as B COOTBETCTBHHM C COOCTBEHHOH JIOTMKOHM, OJIHAKO HE HE3aBUCHUMO
OJIHA OT JIpyroil, a B TECHOM KOHTaKTe U B3auMojeucTBuu. Kpome 3Toro, ux oObEAMHSET JOrHYecKas
COCTAaBJISIIOLIAs, TPAJAUILIMOHHO MPUCYIAsi MAaTEMAaTUKE U MPOHU3BIBAIONIAS BCE MAaTEMAaTUYECKUE KYPChI U
conepxkarenbaple TUHUH. ChopmymupoBanHoe Bo PI'OC COO TpebOoBaHHWEe «yMEHHE OIEPUPOBATH
MOHATUSMU: OIpEICICHUE, aKCUOMa, Teopema, CIEICTBHE, CBOMCTBO, MPU3HAK, J10KA3aTEIbCTBO,
paBHOCWIIbHBIE (POPMYIHPOBKH, YMEHUE (POPMYIHPOBATH OOpATHOE U IPOTHBOIOJIOKHOE YTBEPXKICHUE,
NPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI, UCIOIb30BaTh METOJI MAaTEMAaTUYECKONM MHAYKLIMH, TPOBOIUTH
JIOKa3aTeNbHbIE PpACCYXKIEHHS IpU PEIIEHWU 334ay, OLEHUBAThb JIOTUYECKYIO IPABHIIBHOCTh
paccyXJIeHUW» OTHOCHTCS KO BCeM Y4YeOHbIM KypcaMm, a (OpMHpOBaHHE JIOTMYECKUX YMEHHM
pacrpezensercs mo BceM rojgam oOy4eHHsl Ha ypOBHE CPEHEro o0I1ero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maremaTuka SBISETCS 00sS3aTCIBHBIM MPEIMETOM Ha JIAHHOM
ypoBHE oOpa3oBanusi. Hacrosiei nporpaMmoii Mo MaTeMaTHKe IpeaycMaTprUBaeTCsl U3ydeHHe yaeOHOro
npenMera «MaTemaTtuka» B paMkKax TpEX y4eOHBIX KypcoB: «Anredpa U Hayalla MaTeMaTHYecKOro
aHanuza», «l'eomerpus», «BepoATHOCTE U craTUcTUKa». POPMHUPOBAHME JIOTUYECKUX YMEHUU
OCYIIIECTBIISICTCS HA MPOTSHKEHUH BCeX JIET OOy4YeHUsT Ha ypOBHE CpeaHero oOIiiero oOpa3oBaHMs,
a DJIEMEHTHI JIOTUKH BKIIFOUAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OOmiee KONMYECTBO YacOB, HANPABIEHHBIX HA  HM3yYeHHE MAaTEeMaTUKU Ha yriIyOJIeHHOM
ypoBHe — 544: B 10 kiacce — 272 yaca (8 yacos B Hezienmo), B 11 kinacce —272 yaca (8 yacoB B HeENIO).

Conep:xxanue yueOHOro npeamMera MmareMaTuka (mo rogam o0y4eHus)
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIMU3A B 10-11 kaaccax

VYuebublil Kypc «Anrebpa 1 Hayaja MaTeMaTHYECKOTO aHAIM3a» SIBJISETCS OJHUM U3 Hauboiee
3HAQUUMBIX B TporpaMMe CcpeaHero oomero oOpa3oBaHMs, IOCKOJBKY, C OJHOM CTOpPOHBI, OH
o0ecreynBaeT UHCTPYMEHTAIbHYIO 0a3y s U3Y4YEeHHUsl BCEX €CTECTBEHHO-HAYyYHBIX KYPCOB, a C IpYroi
CTOPOHBI, POPMHUPYET JIOTUYECKOE U aOCTPaKTHOE MBIIIJICHHE 00yJarolMuXcsi Ha YPOBHE, HEOOXOIUMMOM
JUIl OCBOEHHSI MH(POPMATUKH, OOIIECTBO3HAHUS, UICTOPUH, CIOBECHOCTH U JPYrMX JAMCUUIUIMH. B
paMKax JaHHOTrO y4yeOHOro Kypca oOydarolluecsi OBJIAJ€BalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOMN
HayKH, KoTopasi pOpMyIHpYyeT CBOH JIOCTUKEHHUSI B MaTeMaTHueckoi hopme.

VY4eOHblif Kypc aiareOpbl M Hayajl MaTeMaTUYeCKOro aHajiu3a 3akKIaJblBaeT OCHOBY JUIS
YCIIEIIHOTO OBJIAZICHUsI 3aKOHaMU (PU3UKH, XUMHUHU, OHMOJIOTUH, MOHMMAaHMS OCHOBHBIX TEHJICHLUH
Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOW JKU3HU, MIO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IIU(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO MCIIONB30BaTh MX JJs JalbHEHIIero oOpa3oBaHUS U B
MOBCEIHEBHOM kM3HU. B TO ke Bpems oBiajgeHue aOCTPaKTHBIMU U JIOTUYECKU CTPOTMMHU
KOHCTPYKLHUSAMH aJareOpbl 1 MaTeMaTHYECKOrO aHalli3a pa3BUBAET YMEHHME HAaXOAUTh 3aKOHOMEPHOCTH,
000OCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBaTh YTBEPXKACHHUSI C TMOMOILIBIO HHAYKIMH U pPaccyXaarhb
JIelyKTUBHO, MCIIOJIb30BaTh 0000IIeHNE U KOHKPETHU3allHIo, abCTparupoBaHue M aHaIOTHI0, (GOpMHUpPYET
KpEaTUBHOEU KPUTHUYECKOE MBIIIICHHE.



B xone nzyuenus yueOHOro Kypca «Anredbpa u Hadyajia MaTEMaTHYECKOTO aHAIM3a» 00yJaronuecs
MOJIY4arOT HOBBIM OMBIT pELICHUs] MPUKIATHBIX 3a/1a4, CAMOCTOATEIBHOIO MOCTPOSCHUS MAaTEMAaTUUECKUX
MoJieJIel peanbHbIX CHUTYyalllil, MHTEPIpPETalMd IOJYyYEHHBIX pEIICHUH, 3HAKOMSTCS C NpUMEpaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEHN B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIAIOIIMMUCS MaTEMAaTUUYECKUMU
OTKPBITHSIMHU U UX aBTOPAMH.

Y4eOHbIi Kypc 00JIaaeT 3HAYUTEIBHBIM BOCIHUTATEIBHBIM MMOTCHIIMAIOM, KOTOPBIN pealn3yeTcs
KaK uepe3 yueOHbIN MaTepual, CliocOOCTBYIOMUN (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS, TAK U YEpe3
cnenu(uKy y4eOHOW JeATeIbHOCTH, TPEeOYIOMIeH MPOJODKUTEIPHON KOHIICHTPAIIMK BHUMAHWS,
CaMOCTOSITENIbHOCTH, aKKyPaTHOCTH MOTBETCTBEHHOCTH 3@ MOJIYYE€HHBIH pe3ynbTar.

B ocHoBe wmeroaukm o0O0ydeHuss anreOpe M HayajaM MaTEMaTU4YecKOro aHallu3a JISKUT
JEeSTeIbHOCTHBIN MIPUHIUI 00Yy4eHUS.

B crpykrype ydeOHOro Kypca «Anrebpa M Hadasa MaTeMaTHYECKOTO aHAIN3a» BBIJICICHBI
CIEyIOIINE COJEPKATEIbHO-METOANYecKHe IUHUU: «Hucna u BerauciaeHus», «OyHkuuu u rpapukmny,
«YpaBHEHMsI U HepaBeHCTBa», «Hauama Mmaremarnueckoro ananusay», «MHoOXkecTBa U Jiorukay. Bee
OCHOBHBIE COJIEP)KATEIbHO-METOAMYECKHE JIMHUU W3YYalOTCs Ha MPOTSDKEHUU JIBYX JIET OOydeHHs Ha
YPOBHE CpeHero oOuiero ooOpa3oBaHMsl, €CTECTBEHHO JIOMOIHSSA APYr APYyra U MOCTEINEHHO HAachIIAsCh
HOBBIMH TeMaMHM U pasfenaMu. JlaHHbIi y4eOHBIH Kypc SBISETCS HMHTETPATUBHBIM, MOCKOJIBKY
o0benuHAEeT B cede CcoAep)KaHWE HECKOJbKMX MAaTeMaTHUYeCKHX [UCUUIUIMH, TakuX Kak anredpa,
TPUTOHOMETPUS, MATEMAaTHUECKUI aHAIIN3, TEOPUSI MHOXKECTB, MaTeMaTu4yecKasioruka u apyrue. [lo mepe
TOr0 Kak oOydvarouiyecst OBJa/JeBalOT BcE Oosiee MIMPOKUM MATEMAaTUYECKUM ammnapaToM, y HHUX
MOCNe0BAaTENbHO (OPMUPYETCS M COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTUYECKYH) MOJIEIb
peaabHON CUTyallud, MPUMEHATHh 3HAHUS, MOJYYCHHBIC NMPU HU3YyYEHUU Y4eOHOTO Kypca, JJIs PEHICHUS
CaMOCTOSITENFHO CPOPMYITUPOBAHHON MaTeMaTHYECKON 3a/1auM, a 3aTEMUHTEPIIPETUPOBATH CBOW OTBET.

CopepxarenpHO-MeTONUYECKass JUHHUS «Uwcia W BBIYHCICHUS» 3aBepiiaeT (HOpMHpPOBAHHE
HABBIKOB HCITIOJIb30BaHUS AEMCTBUTEIBHBIX UMCEN, KOTOPOe ObLIO HaYaTO Ha YPOBHE OCHOBHOI'O OOIIETO
obpasoBanusi. Ha ypoBHe cpeanero o0miero oopazoBanusi ocoboe BHUMaHUE yuemsiercs (GOpMUPOBAHHUIO
HABBIKOB PallMOHAJILHBIX BBHIYMCICHUH, BKIIOYAIOMINUX B ce0sl MCMOIb30BAaHUE PA3IUYHBIX (HOPM 3arucu
YHClla, YMEHHUE JeaTh NPUKHIKY, BBITOIHAT NPHOIMKEHHBIC BBIYHCICHUS, OICHUBATH YHCIOBHIC
BBIpQXEHHs, padoTaTh C MaTeMAaTUYECKUMHU KOHCTAHTaMH. 3HAaKOMbIe OOYYaOIUMCS MHOXKECTBa
HATypaJbHBIX, IEJbIX, PAlUOHAIBHBIX W JIEUCTBUTEIBHBIX YHCEJ JIOMOJIHSIOTCSA MHOXECTBOM
KOMIUIEKCHBIX 4Huceld. B KakIoM W3 3TUX MHOXECTB pPacCMaTpPUBAIOTCS CBOMCTBEHHBIE €My
cnenuuUecKre 3aJaul U ONepaluu: JeJeHHe Halelno, ONepUpPOBaHUE OCTaTKAMHU Ha MHOXKECTBE I[€JIbIX
4ucell, 0COObIE CBOWMCTBA pAIlMOHATBHBIX M HUPPALMOHAIBHBIX YHCEN, apu(pMeTHYecKHe Omepaiuu, a
TaK)K€ W3BJIICUCHHUE KOPHS HATypaJIbHOW CTETNIEHM HAa MHOXXECTBE KOMIUIEKCHBIX umcels. braromaps
MOCJIEIOBATEIbHOMY PACIIUPEHUIO KPyra MCHOJIb3YEMbIX YUCEI M 3HAKOMCTBY C BO3MOXHOCTSIMU MX
MIPUMEHEHUS JIJISl PEeIICHUsI Pa3JIMYHbIX 3a7a4 (opMUpYyeTCs TPENCTaBICHHE O €IWHCTBE MAaTeMaTHKHU
KaKk Hayku H e€ pOJUB MOCTPOCHUU MOJENEH pealbHOTO MUPA, IIMPOKO UCIIONIB3YIOTCS 0000IIeHHEe
Y KOHKpPETU3aIHsI.

Jluaust «YpaBHEHUS W HEPAaBEHCTBa» pEall3yeTcsl Ha MPOTSHXKEHUU BCEro OOYYEHMs HA YPOBHE
cpeaHero oouiero oOpa3oBaHus, MOCKOJIBKY B KaKIOM pasnene IIporpaMMbl MpenycMOTpPEHO pelieHHe
COOTBETCTBYIOIIMX 3a/a4y. B pe3ynbpTare oOydaromiyecs OBIaJE€BAOT Pa3iMYHBIMH METOJIaMHU PEIICHUS
pallMOHATBHBIX, HPPAIMOHAIBHBIX, T[MOKA3aTEIbHBIX, JOTAPUOMHUUECKUX U TPUTOHOMETPHUUYECKUX
YpaBHEHUM, HEPABEHCTB M CUCTEM, a TakXKe 3a/Jad, coJepKalmux napamerpsl. [lomydeHHble yMeHHs
IIUPOKO HCTIOIB3YIOTCS TPU HCCIETOBAHUU (YHKIMI C TOMOIIBI0 TPOWU3BOJAHOM, TPH PpEUICHUU
MPUKIATHBIX 33729 W 337a4 Ha HaXOXJIeHHWE HAauOONBIIUX U HAUMEHBIINUX 3HAaUeHu QyHkuuu. [laHnHas
coJiepkaTeNbHas JIMHUSI BKJIIOYAeT B ce0s Takke (OpMHUpPOBAHWE YMEHUW BBITIOJHATH Pacd€Thl IO
dbopMmynaM, npeoOpa3oBaHus pPAllOHATBHBIX, UPPAIIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAXKCHHM,
a TakKe BBIPAKEHUM, COIEp)KAIIUX CTeneHW U Jorapudmel. braromaps w3ydeHuro anreOpandecKkoro
MaTepuaia TPOUCXOAWT JajbHEillllee pa3BUTHE aJTOPUTMUYECKOTO W aOCTPAKTHOTO MBIIIICHHS
oOyuaronmxcs, GOpMHUPYIOTCS HAaBBIKU JEAYKTUBHBIX PAacCy:KIeHUM, paboThlC CUMBOJIBHBIMU (hopMamu,
MPEJICTABICHUS 3aKOHOMEPHOCTEH M 3aBHUCHMOCTEH B BUIE PaBEHCTB W  HEpPaBEHCTB.  AnreOpa
npemaraeT 3G (EKTUBHBIE HHCTPYMEHTHI JJIS PEIICHUS MPAKTUISCKUX U €CTECTBEHHO-HAYYHBIX 3a7a4,
HarJISIIHO JEMOHCTPUPYETCBOU BO3MOKHOCTH KaK SI3bIKa HAYKHU.



ConepxatenbHo-MeToAnYeCKas TUHUAA «PYHKIHUU U IrpaduKU» TECHO MEPEIIeTaeTCsl ¢ APYTrUMHU
JUHUASMHU Y4e€0OHOTO Kypca, MOCKOJIBbKY B KaKOM-TO CMBICIE 3a7aéT IOCIIEAOBAaTENbHOCTh M3YYEHUS
Marepuana. M3ydeHue CTEnmeHHOHM, TMOKa3aTeabHOH, JOTapuOMHUECKOM W TPUTOHOMETPUUYECKHUX
(GyHKUIUH, UX CBOHCTB M Irpa)MKOB, MCIOJIb30BaHNE (DYHKIUI IJIs pelieHus 3a1a4 U3 JAPYrux ydeOHBIX
IPEIMETOB U PEAJbHOM KM3HM TECHO CBA3aHO KAK C MAaTeMaTHYECKHMM aHAJIU30M, TaK U C pEelIeHHuEeM
ypaBHeHMI 1 HepaBeHCTB. [Ipu sToM OombiIoe BHUMaHKE yrenseTcss (GOPMUPOBAHUIO YMEHUS BBIPAXKaTh
(GopMynaMu 3aBUCUMOCTH MEXIY pPa3JIU4YHbIMU BEJIMYMHAMM, HCCIEN0BaTh IOJIydYeHHbIC (YHKLUH,
CTpouTh X Trpaduku. MaTepuan 3TOH COJEp)KATEIBHON JIMHUW HAIelieH Ha pa3BUTHE YMCHHH H
HaBBIKOB, [IO3BOJIIOLIMX BBIPAXKaThb 3aBUCUMOCTH MEXJy BeJIMYMHAMU B pa3inyHoil  Qopme:
AQHAJTUTHYECKOH, IrpauvecKoil 1 ciioBecHOM. Ero nu3ydyenue cnocoOCTBYET pa3BUTHIO aJITOPUTMUYECKOTO
MBILIIEHHSI, CHOCOOHOCTH K O0OOIIEHNIO U KOHKPETU3ALUHU, HCIOJb30BaHUIO aHAJIOTUH.

CopepxarenpHass nuHUS «Hauana wmaTemMaTnyeckoro aHanau3a» IO3BOJSET CYILECTBEHHO
pacuIMpUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK U MPUKIIAAHBIX 3a]1a4, JOCTYNHBIX 00y4YaroIluMcs, TaK KaK y
HUX TIOSBIISIETCS BO3MOXHOCTH CTPOUTH I'paMKU CIOXKHBIX (YHKUUH, OMpEeAeisITh UX HAauOOJNbIINE U
HaVMEHBIINE 3HAYCHMSI, BBIYUCIIATH IUIOMAAN GUryp U 0OBEMBI TeJ, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHas colep)kaTesbHAas JIMHMUS ~ OTKPHIBAET HOBBIE BO3MOXKHOCTH  ITOCTPOEHHUS
MaTeMaTHYECKUXMOJIEJIE  peallbHbIX  CUTYallii, IO3BOJSET  HAaXOAWTh  HaWJydlllee peLICHHEB
OPUKIAJHBIX, B TOM 4YHCIIE COLMAJIBbHO-3KOHOMMYECKHMX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOro aHalMu3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOro, (hOpMalIbHO-TOIMYECKOIO U
KPEaTUBHOTO MBINUICHHS, (POPMUPOBAHNIO YMEHHUI pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B
HayKe, TeXHUKe U HcKyccTBe. OOyyaromuecs: y3HatoT O BBIIAIOIUXCS pe3yIbTaTax, MOJTy4eHHBIX B X0/
pa3BUTHS MaTEMaTHKU KaK HayKd, U 00 UX aBTOpax.

ConepxatenbHo-MeToandeckas JUHUS «MHOXKECTBa M JIOTMKa» BKJIIOYAaeT B ceOs 3JIEMEHTHI
TEOpPUU MHOMKECTB M MAaTeMaTH4YeCKOW JIOTMKU. TeopeTMKO-MHOKECTBEHHBIE IIPE/CTaBICHUS
IPOHM3BIBAIOT BECh KypC ILIKOJBHOW MaTeMaTHUKU M NpeAsaraloT Hambosee YHUBEPCAIbHBIM S3bIK,
00BEAMHSIIOIINN BCE pa3Aeibl MaTEMAaTUKU U €€ MPUIIOKEHUH, OHU CBA3BIBAIOT Pa3HbIE MAaTEMATUYECKHE
JUCLHUIUIMHBL U UX MPUJIOKEHUA B equHoe Lenoe. [1oaToMy BakHO JaTh BO3MOXKHOCTh O0YYaroleMycs
NOHMMATh TEOPETUKO-MHOKECTBEHHBIM $3BIK COBPEMEHHON MaT€MaTUKU U HUCIOJB30BaTh €ro Jyis
BBIPQKEHUSI CBOMX MbICIeH. J[pyruM Ba’KHbIM IPU3HAKOM MaTeMaTHKM KaK HayKd cielyeT HpPU3HATh
CBOMCTBEHHYIO € CTpOrocTb OOOCHOBAHMH M CIIEJOBaHHME OIPENEIEHHBIM IpaBUiIaM MOCTPOEHUS
JI0Ka3aTeabCTB. 3HAKOMCTBO C JJIEMEHTaMH MAaTeMaTHYeCKOW JIOTMKM CHOCOOCTBYET Ppa3BUTHUIO
JIOTUYECKOT0 MBIIIJIEHUST OOy4aroluxcsl, IO3BOJSET MM CTPOMTh CBOM pACCYXJACHHUS Ha OCHOBE
JIOTMYECKUX MPaBUI, (POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHHS.

B yuebHOM Kkypce «Anrebpa M Hayajla MAaTeMaTHUYECKOTO aHalIM3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJICIMPOBAaHUs, KOTOpPble NPU3BaHBI CIIOCOOCTBOBATH (DOPMUPOBAHHMIO HABBIKOB
MOCTPOEHHUS MOJIENIEN peabHbIX CUTYAIlUi, NCCIeI0BaHUS STUX MOJEIEH ¢ TIOMOIIbIO anmnapaTa ajireopsl
Y MaTEMaTUYECKOT0 aHaJIu3a, MHTEPIIPETALMM TIOJIYYEHHBIX pe3yapTaToB. Takue 3amaHus BIUIETEHBI
B KaX/bIil U3 pa3/ieJIOB IPOrpaMMbl, IOCKOJIBKY BECh MaTepHall y4eOHOTO Kypca IIHPOKO HCTOIb3YeTCs
JUId pelleHus] NPUKIAAHBIX 3a1ad. [Ipu peleHuu peanbHBIX NPAKTHUYECKUX 3ahad  oOyvaromuecs
pa3BHUBAIOT HAONIOATENbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIOJIb30BATh
aHaJIoTHI0, 0000INaTh M KOHKPETU3UpOBaTh MpolieMy. [lesaTeabHOCTh MO (HPOPMUPOBAHHIO HABBIKOB
pelieHns TPUKIATHBIX 3aJad OpraHM3yeTcs B IIpollecce H3Y4YEeHMsl BCeX TeM ydeOHOro Kypcea
«Anrebpa 1 Hayajla MaTEMaTUYECKOTI0 aHAJIN3a».

Ha usyuenne ydgeOHOro Kypca «AnreOpa ¥ Havajga MaTeMaTHYECKOTO aHAN3a» OTBOJIUTCS 272
yaca: B 10 kmacce — 136 gacoB (4 uaca B Hezmento), B 11 kmacce — 136 yacos (4 yaca B HeZENO).

COJEPKAHUE OBYYEHUA
10 KJIACC
Yuciia 1 BEIYUCICHUSA
Panmonanehpie unciaa. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOH, MPOIEHTHI, OECKOHEYHBIE
nepuonuueckue apoou. [lpumenenune apoOGeil M MPOLEHTOB Ui pEIIeHHUs MPUKIAJHBIX 3a7ad U3
Pa3JINYHBIX OTpaciaed 3HAHUM U peaIbHOMN KU3HH.



JlelictBuTenbHble uncia. PanuoHanmpHble W MppalMOHANbHBIE YHuciaa. ApudmeTndeckue
omepauvy C JEHCTBUTEIBHBIMU 4ucCIaMd. Moayiab JEHCTBUTEIBHOIO YHUCJIA U €ro CBOWCTBA.
[TpuGnnxEHHBIE BBIYUCIICHNUS, TPABUIIAa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIUUCIICHUH.

Crenenp ¢ mensiM mokaszareneM. bunom Herotona. HMcmomb3oBanue mnoaxozsmeil (Gopmbl
3allACU JCUCTBUTEIBHBIX YUCEI Ul PEIICHUS TPAKTUYECKUX 3a/1a4 U [TPEICTaBICHMS JaHHBIX.

Apudmernueckuii KOpeHb HATYPAIbHOM CTEIIEHN U €T0 CBOMCTBA.

Crenenp ¢ palMOHaJIbHBIM IIOKAa3aTeJeM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIIBHBIM
IIOKa3aTEJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTUUHbIE U HATYpaJIbHbIE JOrapHU(PMBbI.

CuHyC, KOCHMHYC, TAHI'€HC, KOTAHIE€HC YHCJIOBOIO aprymMeHTa. ApPKCUHYC, ApKKOCHUHYC H
apKTaHI€HC YHUCIIOBOIO apryMeHTa.

YpaBHEHHUsI 1 HEPABEHCTBA.

ToxnectBa M TOXAECTBEHHbIE INpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb  ypaBHEHMS.
PaBHOCWIIbHBIC ypaBHEHUS U ypaBHEHUA-CIIeACTBUA. HepaBeHCTBO, pellieHne HepaBEeHCTBA.

OCHOBHBIE METOJIbl PELICHHs] LEeNbIX U JPOOHO-pallMOHAIBHBIX YPAaBHEHMH U HEPABEHCTB.
MHorowieHsl OT OJHOM NEpeMEHHOM. J[eJieHne MHOrowieHa Ha MHOTOWIEHC OCcTaTKoM. Teopema besy.
MHuorowiensl ¢ 1iensiMu ko3¢ dunuenramu. Teopema Buera.

[IpeoOpa3oBaHust YUCIOBBIX BHIPAKEHHUH, COJACPIKALINX CTENICHU U KOPHH.

WppanumonansHeie ypaBHeHHUs:. OCHOBHBIE METO/bI PEILICHUS UPPALMOHAIBHBIX yPaBHEHUM.

[TokazarenbHble ypaBHEeHUsI. OCHOBHBIE METO/bI PELLIEHUS IOKA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBaHue BbIpaXXEHUH, COAEPKALIUX JTOTapU(PMBbI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METO/BI PEHICHUS JOTapU(PMHUECKUX YpaBHEHUI.
OcHoBHBIE TpUroHOMeTpHueckue ¢opmyisl. [IpeoOpa3zoBaHue TPUTOHOMETPUYECKHX BbIPAXKEHUH.
PemreHne TpUroHOMETPUYECKUX YPABHEHU.

Pemenune cucrteM JMHEHHBIX YypaBHEHMH. Marpuuna cuUCTEMbl JIMHEWHBIX YpaBHEHUI.
Onpenenurens MaTpuipl 2X2, ero reOMETPUYECKU CMBICIT M CBOMCTBA, BHIYMCICHUE €r0 3HAYEHUS,
IIPUMEHEHUE OINpPEACIHUTEN U1 PELICHUS CUCTEMbI JIMHEHHBIX ypaBHEHMH. PenieHue NmpukiagHbIX
3a/1a4 C IOMOIIBIO CUCTEMBI JMHEHHBIX ypaBHeHUN. MccnenoBanue NoCTpOCHHOW MOJENH € ITOMOIIBIO
MAaTpHIL U ONPEAEIUTENIEH.

[TocTpoeHne MaTeMaTH4YECKUX MOJEJIEH pEalbHOM CHUTyallud C IIOMOIIBIO YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHHH M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKMX 3a/lad U 3a/1ad U3
pa3IUYHbIX 00JacTel HayKH U pealbHON KU3HH.

DOYyHKIUH U TPaQUKHU

OyHkuMs, crnocoOsl 3a1anus pyHkuuu. B3anmuo obparubie pynkunu. Komnosunust GyHKIni.
I'padux GyHKIIMN. DIeMeHTapHble IpeoOpa3oBaHus rpadruKoB HyHKIMH.

OO6nacTh ompezaeneHuss U MHOXKeCTBO 3HaueHuUd ¢(ynkumu. Hymm ¢ysxuuu. IlpomexyTtku
3HaKonocTossHCTBA. Y&€THble W Heu€rHble ¢yHkuuu. [lepuoanueckue ¢yHkuuu. I[IpoMexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMymbl M MUHUMYyMbl QyHkuuu. HauOonbliee M HauMeHblee
3Ha4YeHUs (PYHKIIMU Ha IPOMEXYTKE.

JluneiiHnas, KBaJpaTuyHas U JIPOOHO-IMHEWHAs (QYHKIUUA. DIIEMEHTApHOE HCCIICIOBAaHUE H
MOCTPOCHHE UX IpaUKOB.

CrenenHas GyHKIUS ¢ HaTypaJbHBIM U LIEJbIM MOKazareneM. E€ cBolicTBa u rpadux. CoiicTBa
U rpaduk KOpHs N-0if cTeneHu Kak (yHKIHUN 0OpaTHON CTENEHH C HAaTypalbHbBIM [TOKa3aTeNleM.

[lokazarenbHast 1 norapupmudeckass (QyHKIHHU, HX CBOHCTBA U TIpaUKu.

Hcnonb3oBanue rpagukoB GyHKIMN 1S pelIeHUs] ypaBHEHUI.

Tpuronomerpuyeckasi OKpy>KHOCTb, OIPEJEICHUE TPUTOHOMETPUUYECKUX (PYHKIMHA YHCIOBOTO
apryMeHra.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pPEAJbHBIX Ipolieccax W sIBICHUAX. ['paduku peanbHbIX
3aBUCUMOCTEN.

Hayana MmaTeMaTH4eCKOI0 aHAJIM3A

[TocnenoBarenbHOCTH, CIMOCOOBI 3aJaHUs IOCHEA0BaTeIbHOCTEH. MeToJ MaTeMaTHuecKOM
UHAYKIUU. MOHOTOHHBIE U OrpaHWYEHHbIE TOCIEeNI0BAaTeNIbHOCTH. VICTOpUS BO3HUKHOBEHHS
MaTeMaTHYECKOro aHaJIn3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.



Apudmernueckas U reomeTpuyeckas mporpeccuu. beckoneuHo yObIBaroiasi reoMeTpudeckas
nporpeccusi. Cymma O€CKOHEYHO YOBIBaIOIEH TeoMeTpuyeckor mporpeccun. JIuHEHHBIH U
AKCIMOHEHIMANBHBIN pocT. Yucno e. @opmyiia CIOKHBIX NPOLEHTOB. VCroap30BaHUE MPOrPECCUU IS
pelIeHNs peallbHbIX 3aJa4 IPUKJIaJHOTO XapaKTepa.

HemnpepriBHBIe QyHKIIMM M WX CBOWCTBA. TOYkHM pa3pbiBa. ACUMITOTHI TpadUKOB (YHKIIUH.
CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpe3ke. MeToJ HWHTEpBAIOB Ul PELICHUS HEPABEHCTB.
[TprMeHeHre CBOMCTB HENIPEPHIBHBIX (DYHKIUH JJIs1 pelIeHUs 3a/1a4.

[lepBast u BTOpas mpousBoAHble (GyHKIMU. OmpenencHue, reOMETPUYCCKU U (HU3HUSCKUN
CMBICJ POU3BOAHON. YpaBHEHUE KacaTelbHOM K rpaduKy QyHKIIHH.

[IpousBomHbie 3neMeHTapHBIX (YHKIUH. [Ipon3BOAHAS CYyMMBI, MPOU3BEACHUS, YaCTHOTO U
KOMIO3UINH (YHKIIUHA.

MHoxkecTBa U JIOTHKA

MHOK€eCTBO, OIepaluyd HaJl MHOXKECTBAaMHU M HMX CBoicTBa. [[uarpammbl Oitnepa— BenHna.
[IpumeHeHne TeopeTUKO-MHOKECTBEHHOIO anmnapara JJis OMMCAHUS PEaJIbHBIX MPOLIECCOB U SIBICHUH,
IIPU PEIICHUH 3a/]a4 U3 IPYTUX y4eOHBIX MMPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTEMaTHYeCKOrOo OOBEKTa, CIEACTBUE, J0Ka3aTeNIbCTBO,
PaBHOCUJIbHBIE YPaBHEHHUSI.

11 KJIACC
Yucina u BbIYUCICHUS

Hatypanbhble u nenble uucina. [Ipumenenne npu3HakoB JEIMMOCTH LEJIbIX YUCell, HauOOJIbIINH
obmmii menurens (manee — HOJ]) m mammenbpmee obmiee kpatHoe (manee — HOK), ocratkoB mo
MOJyJIIO, alnroputMa EBKiuaa uist pelieHns 3a1a4 B LIEeJbIX YnCax.

KommnekcHble uncna. Anredpanyeckas 1 TPUTOHOMETpUUECKast (OpPMbI 3aIIUCH KOMIUIEKCHOTO
yuciaa. ApupMeTHyecKre ornepaluu ¢ KOMIUIEKCHBIMU uyuciaMu. M300paxeHne KOMIUIEKCHBIX YUCEN
Ha KOOpJAMHATHOU uiockocTu. Popmyiia Myaspa.

Kopnu n-o¥i cTenenn U3 KOMIUIEKCHOTO 4yKcia. [[puMeHenne KOMIUIEKCHBIX YUCEIl ISl PELICHUS
($u3NYECKUX U FEOMETPUUECKUX 3ajau.

YpaBHeHNs M HEpaBeHCTBA

Cucrema M COBOKYIHOCTb YPaBHEHHM M HEpaBEHCTB. PaBHOCWIIbHBIE CHCTEMBl U CHUCTEMBI-
clencTBUA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op KOpHEH TPUTOHOMETPUUYECKHX YpPaBHEHUH C TIOMOIIBIO TPUTOHOMETPUUYECKON
OKPYKHOCTH. PelieHnne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OcHOBHbIE METOJBl PEIICHUs IOKa3aTeNbHBIX U JorapuMuyeckux HepaBeHCTB. OCHOBHbIE
METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX HEPABEHCTB.

OCHOBHbBIE METOJIbl PELIEHUS CHUCTEM U COBOKYIMHOCTEM palMOHAIBHBIX, UPPALMOHAJIBHBIX,
HOKa3aTeIbHbIX U JIOTapu(PMUUIECKUX YpaBHEHUI.

VYpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMETPaMHU.

IIpumeHeHNne ypaBHEHHH, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a7ad U 3a/1a4 U3
Pa3IUYHBIX 00J1aCTeN HayKu U pealbHOM >KU3HH, HHTEPIIpeTalysl MOJyYeHHBIX Pe3yJIbTaToB.

DOYyHKIUH U TPaQUKH

I'padpuk xommoszunuu ¢yHkuuid. ['eomerpuyeckue oOpa3bl ypaBHEHHH U HEPaBEHCTB Ha
KOOPAMHATHOH INIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TPapUKH.

I'paduueckue MeTOABI pelIeHHs] ypaBHEHUM W HEpaBEHCTB. I'paduueckue METOAbl peleHHs
3a/1a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpadukoB GyHKIMN A MCCIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPHU PEUICHUHN 3a/1a4 U3 IPYIUX YUeOHBIX MPEIMETOB U PEATbHON KU3HU.

Havana MmaTeMaTH4ecKOro aHajmn3a

[IpumeHeHne NPOU3BOAHOM K HCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTH M AIKCTPEMYMBI.
Haxoxxenre HanOoJbIIero 1 HAaMMEHbBIIET0 3HAUCHUH HeNPEpbIBHON (YHKIIMU HA OTpE3Ke.

[IpumeHeHne MPOU3BOJHON /Il HAXOXKJIEHUS HAWYYIIEero pelleHus B MPUKIAIHBIX 3a/Jayax,
JUIsL OTIpENIENIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOT0 (popMyIIoi uiau rpaukoMm.



[TepBooOpasHasi, OCHOBHOE CBOMCTBO mepBoOOpa3HbIX. [lepBooOpa3HbIe 3IE€MEHTapHBIX
¢ynkuuit. [IpaBuna HaxX0XAEHUS TIEPBOOOPA3HBIX.

HNuterpan. I'eomeTpryeckuil CMbICI MHTErpajia. BeruuciaeHue omnpenenéHHOro HMHTErpaja Io
dopmyne Herorona—JleiOHua.

[Ipumenenue wuHTErpana Jid HaXOXKIEHUS IUIom@aAed ImiIockux ¢uryp U  00BEMOB
Te€OMETPHUYCCKUX TEJl.

[Ipumepsr pemenuii auddepeHInanbHbIX ypaBHEHUH. MaremaTHdeckoe MOJAEIUpOBaHNe
peanbHBIX MPOLECCOB C MOMOIIBIO U(PepeHIINATbHBIX YPaBHEHUH.

I[lnanupyeMsble pe3yabTaThbl 0CBOCHHS POrPaMMbI 110 MATEeMATHKE
Ha YPOBHE CpeHero o01ero o0pazoBaHus

JIMYHOCTHBIE PE3YJIBTATDI

1) rpasxkaanckoro BocnuTaHus:
c(OpPMUPOBAHHOCTh I'PAXKAAHCKOW MO3UIIMU OO0YYaIOUIerocsi Kak akKTUBHOI'O M OTBETCTBEHHOT'O 4JIEHA
poccuiickoro o0miecTBa, MPeACTaBICHUE 0 MaTEMAaTUYECKUX OCHOBAX (DYyHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBICHHUN, NpOIEAyp TIpa)kJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI U APYroe), yMEHHe
B3aMMO/ICHICTBOBATH C COMAIIBHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSMH U Ha3HAUCHUEM;

2) NMATPUOTHYECKOT0 BOCIIUTAHMS
c(OpPMUPOBAHHOCTh  POCCUHCKOMN IPaKJIaHCKON UJECHTUYHOCTH, YBAXKEHUS K IPOLUIOMY H
HACTOSIIEMY POCCHUMCKOM  MAareMaTWKH, LEHHOCTHOE OTHOILECHHE K JOCTHUKEHUSM POCCUHMCKHUX
MaT€MaTUKOB M POCCUMCKOM MAaTEMaTUYECKOM LIKOJIbI, WCIOJb30BAHUE ATUX JOCTUKECHHN B JIPYIHUX
HayKaX, TEXHOJOTHsX, chepax IKOHOMUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
OCO3HAHHE JYXOBHBIX IICHHOCTEH POCCHIICKOTO HapoJa, CHOPMUPOBAHHOCTH CO3ZHAHHSI, ITUUECCKOTO
MOBEJCHUS, CBSI3aHHOIO C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHUM HAyKu U JIESTEIbHOCTHIO
y4€HOTr0, 0CO3HAHUE JTUYHOTOBKIIAIa B TOCTPOEHUE YCTOMUHUBOTO OYAYIIETO;

4) reTeTHYecKoro BOCHUTAHMUS:
9CTCTUYCCKOC OTHOIICHHUE K MUPY, BKIIIOYAsA 3CTCTUKY MATCMATHYCCKUX 3aKOHOMepHOCTeI7I, O6’BCKTOB,
3a/a4, PEIIeHHH, pAcCyXKIEHHH, BOCTIPMMMYHMBOCTHK MATEMATHIECKMM acTIeKTaM Pa3IHUHBIX BHIOB
HCKYCCTBA,;

5) ¢u3nuecKkoro BOCHUTAHMS:
c(OPMUPOBAHHOCTh yMEHUs TNPUMEHATh MATEMaTHYECKHE 3HAHUS B MHTEPECAX 370POBOTO U
Ge30MacHOro o0pasa *H3HH, OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3[0POBBIO (3/0POBOE MHTAHHE,
COANaHCUPOBAHHBIN PEXUM 3aHATHH M OT/BIXA, PEryNsApHas (QU3MUECKas aKTHBHOCTB), (QU3MUYECKOE
COBCPHICHCTBOBAHUE IIPH 3aHATHAX CHOpTI/IBHO'03H0p0BHTeHBHOﬁ ACATCIIbHOCTBIO,

6) TpynoBoro BocnuTanus:
FOTOBHOCTb K TpPYyLy, OCO3HaHHME IIEHHOCTH TPYJOJIOOUS, HHTEpeC K pa3nyHbIM chepam
npohecCHOHANBPHOM AESITeNFHOCTH, CBSI3aHHBIM C MAaTeMaTHKON M €€ MPUIOKEHUSMHU, YMEHHUE
COBEpINATh OCO3HAHHBIA BHIOOP Oymyiiel npodeccuy U peaau30BbhIBaTh COOCTBEHHBIC IKU3HEHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTUYECKOMY OOpa30BaHHUIO M CaMOOOPAa30BaHMIO HA
MPOTSHDKEHUH BCEH JKM3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIIEHHWU MPAKTUUYECKUX 3a/1a4
MaTeMaTUYeCKOil HapaBICHHOCTH;

7) 3K0J0rM4YeCcKOro BOCHTAHHS:
c(OPMUPOBAHHOCTE DKOJIOTUYECKOH KyJIBTYPBI, TOHUMAHHE BIMSAHHS COLMAIBHO- KOHOMHYECKHX
TIPOLIECCOB HA COCTOSIHME TPUPOJIHON M COLMANBHON CpEMbl, OCO3HAHUE TIIOOAIBLHOTO XapakTepa
SKOJIOTHYECKHX MPOOJIEM, OPUEHTALMS HA MPUMEHEHHE MaTEMATUIECKHMX 3HAHM JUIs PEIEHNs 3a1a4 B
00JIaCTH OKPYKAIOIIEH CPEJIbl, TNIAHUPOBAHUE TIOCTYIKOB M OIEHKM MX BO3MOMKHBIX MOCIEICTBHIL st
OKPYXKaroIleH Cpenbl;

8) ueHHoCTH HAYYHOr0 MO3HAHMUSI:
c(OPMUPOBAHHOCTE MUPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO PasBUTHs HAyKH H
OOLIECTBEHHOI TPAKTHKW, TOHAMAHUE MAaTEMATUYECKOW HAyKH Kak cQepbl 4YeTOBEYECKOil
JNIEATELHOCTH, STATIOB €€ Pa3sBUTHSA U 3HAYMMOCTH JUIS Pa3BUTHUs LMBUIIM3AIMHM, OBIAJICHUE S3BIKOM



MaTeMaTUKd W MaTeMaTH4ecKOW  KyJIbTYpOH Kak CpEICTBOM IO3HAHUS MHpA, TOTOBHOCTH
OCYIIECTBIISITh MPOEKTHYIO U UCCIEA0BATENbCKYIO ACSITENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI
B pesynaprare wu3yueHus MaTeMaTMKU Ha YpPOBHE CpeaHEro oOImero o0pa3oBaHUs Y
oOydaromierocss Oynyr chopMmupoBaHBl IMO3HABATENIBHBIE yHHUBEpPCAIbHBIE y4ueOHBIC JCHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCAJIbHbIE Yy4eOHbIE IEHCTBHS, pEryJIsTUBHbIE YHHUBEpPCAIbHbIE Y4eOHBIC
JIEUCTBUSI, COBMECTHAS JICSITEIHHOCTbD.

Ilo3HaBaTebHBIC YHHUBepcadbHbIEe y4eOHbIe AelCTBUS
Ba3oBble Jornueckue neiicTBus:

BBISIBIIITh M XapaKTEPH30BaTh CYHIECTBEHHBIC NPU3HAKH MAaTEeMAaTUYECKUX OOBEKTOB, IMOHSATHIA,
OTHOLICHUH  MEXAy HOHATUAMH, (QOPMYJIHMPOBaTH  OINpPENIENIECHUs IOHATUH,  yCTAHABJIMBATh
CYIIECTBEHHBI  TpPU3HAK  KJIAacCH(PUKALMU, OCHOBaHMSA Ui OOOOIIEHUS M CPAaBHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIHPOBAaTH W  MPeoOpa3oBBIBATh  CYXKIEHUS: yTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISIBIISITh MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTHBOPEYHs B (pakTax,
JAHHBIX, HAOMIOJEHUSAX M YTBEpXKIEHUSX, NpeasiaraTh KpUTEpPUU JIs BBIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

JieJIaTh  BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M HMHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTh CaMOCTOSITEIBHO JO0KA3aTeJIbCTBA MAaTEMAaTHUYECKUX YTBEP)KICHUH (TpsMble U OT
IPOTHBHOTO), BBICTPaMBaTh apPTyMEHTAIMIO, MPUBOJUTH TPUMEPHI U KOHTPIPHMEPH, 0OOCHOBBIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 pemeHust y4eOHOW 3amaun (CpaBHHMBATh HECKOJIBKO BApHUAHTOB pELICHUS,
BbIOMpAaTh HanboJIee NOAXOAALIMH C YIETOM CaMOCTOATENBHO BbIECICHHBIX KPUTEPUEB).

Ba3oBble ucciegoBarenbcKue 1eiiCTBUA:

HCII0JIb30BaTh BOIPOCHI KAK MCCIIEN0BATEIbCKUI MHCTPYMEHT  I[TO3HAHUS, (bopmynupoBaTh
BOTIPOCHI, (PMKCUPYIOIINE MPOTUBOPEUNE, MTPOOJIEMyY, YCTAaHABIMBATh HMCKOMOE M JaHHOE, (JOPMHPOBATH
TUIIOTE3Y, apryMEHTUPOBATh CBOIO MO3MIIMI0, MHEHHE; IPOBOJUTH CaMOCTOSITENIHO CIUIAHUPOBAHHBIN
SKCIIEPUMEHT, HCCIIEJOBaHUE M0 YCTAaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4eCKOro OOBEKTa, SBICHUS,
npoliecca, BHISIBICHUIO 3aBUCUMOCTEN MEXy 00BEKTaMH, SIBICHUSMHU, ITPOLiecCaMH;

CaMOCTOSITENIbHO  (POpMYIHpPOBaTh OOOOLIEHUS M BBIBOJABI IO pe3yjibTaTaM IPOBEIEHHOTO
HaOJIOIEHUs, MCCIIEOBAHUS, OLEHUBATh JOCTOBEPHOCTb IIOJYYEHHBIX pE3YJIbTaTOB, BBIBOJAOB U
0000111eHNI];

IIPOrHO3MPOBATh BO3MOXHOE pPa3BUTHE IPOLECCA, a TAK)KE BBIABUIATH IPEIINOJIOKEHUA O €ro
Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c unopmanmeii:

BBISBJIATH JAePUUINUTHI MHPOpPMAIMK, JAaHHBIX, HEOOXOJMMBIX JUIs OTBETa Ha BOIPOC M JUIS
pEILleHus 3a]auH;

BBIOMpaATh UH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATh
U MHTEPIIPETUPOBATh UH(OPMALIMIO Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHMUS;

CTPYKTYpUpPOBaTh HMH(OpPMaLMIO, NPEACTaBIATh €€ B pPa3MyHBIX (opMax, HIIIOCTPUPOBATH
rpaduvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMALINY IO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.
KoMMyHuKaTHBHBIC YHHBepcaJbHble y4eOHbIC NeliCTBHUSA:

BOCIPUHUMATH U (HOPMYJIMPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBHUSMHU U LEJISIMH OOIEHUS,
SICHO, TOYHO, I'PaMOTHO BBIpaXKaTb CBOIO TOYKY 3PEHMsSI B YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUS 10 XO/1y PEIICHUs 3a/1a4l, KOMMEHTUPOBATh MOJIyUE€HHBIH pe3ybTaT;

B X0/ 00CYKJIEHHsI 33/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYX/1aeMOi TeMbI, TPOOIEMBbI, peraeMoi
3a/layM, BbBICKA3bIBaTh WJEH, HallEJICHHbIE Ha IOMCK pEIIEHUs, COMOCTAaBIATh CBOU CYXKICHHUS C
CYXJIEHUSIMH JIpYTMX YYaCTHHUKOB JMaliora, OOHAapYyXHBaTh pa3IMYMe€ MU CXOJCTBO MNO3MLIMH, B
KOPPEKTHOI Gopme popMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;



MPEACTABIATh  pPE3ydbTaThl PEIICHMS 3aJaud, OSKCIEPUMEHTAa, HWCCIEAOBaHUsS, IPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (PopMaT BBICTYIJICHUS C Y4ETOM 3aqad IMPE3CHTAIMd U OCOOCHHOCTEH
ayJIUTOPHH.

PerynsiTuBHbIe YHHBepcaibHble Y4eOHbIe TeiCTBHUS
Camoopranuszanms:

COCTABIISATH IUIAH, AJITOPUTM PELICHUS 3a/1a4d, BEIOUPATh CIIOCO0 PEUICHUs ¢ YUETOM UMEIOIINXCS
pPECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHUAHTHI PEHICHUM C
y4€TOM HOBOU HH(OPMAIIHH.

CaMOKOHTPO.Ib:

BJIAJIETh HABBIKAMU TI03HABATENbHOW pe(ICKCHHM KaK OCO3HAHMS COBEPLIACMBIX JICHCTBHHA U
MBICTTUTENIbHBIX TPOIIECCOB, UX PE3yJIbTaTOB, BIAJETh CHOCOOAMHM CaMOIIPOBEPKHU, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHsl MaTeMaTH4eCKON 3a/1auH;

NpEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh PU PEUICHUU 3a/1a4d, BHOCUTh KOPPEKTUBBI
B JICATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HANJICHHBIX OIIMOOK, BBHISBICHHBIX
TPYAHOCTEM;

OIICHUBATh COOTBETCTBHE PE3Yy/IbTAaTa IETU U YCIOBUSAM, OOBSICHATH MPUYHHBI JOCTHIKECHUS WIIH
HEJOCTH)KEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTH OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.
CoBMmecTHas1 1eSITEIbHOCTD:

MMOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAH/IHON ¥ MHAUBUIyalbHOW paOOThI MPU pPELICHUU
y4eOHBIX 3aJ]la4, IPUHUMATh L€JIb COBMECTHOM /EATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOMN
paboThl, pacmpeneniaTb BUIbl pabOT, IOTOBAapHUBATHCS, OOCYKIaTh MPOLECC U Pe3yibTaT padoThl,
0000111aTh MHEHUS HECKOIBKUX JIIOHEH;

y4acTBOBaTh B TPYIIOBBIX opMax padoThl (00CyKaeHHS, 0OMEH MHEHUI, «MO3TOBBIE HITYPMbI»
Y WHBIE), BBIIOJHATH CBOIO 4acTh PAOOThI MU KOOPAMHUPOBATH CBOM JEUCTBHUS C APYTMMH YJIE€HAMU
KOMaH/Ibl, OLIEHUBATh KaueCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YYaCTHHUKAMU B3aUMOJCHCTBUSI.

IIpenmerHble pe3yJbTaTbl OCBOGHMsI  (penepaibHOM  paboyeil  mporpaMMbl 10 MaT€MaTUKe
IpEeCTaBiIeHbl MO rofaM OOY4YEeHHUs B paMKaxX OTAEIbHBIX YUEOHBIX KYpPCOB B COOTBETCTBYIOIIMX
paszenax HacTOSAIIEH TPOrpaMMBl.

MNPEIMETHBIE PE3YJIBTATHI
K xoHnny oOyuenus B 10 ki1acce 00y4aroniuiicss MOIy4YHuT CIEAYIOUINE MPEAMETHBIEPE3yIbTaTh

M0 OTIETBHBIM TeMmaM (enepaibHOW pabdodeil mporpaMMbl yuyeOHOTro Kypca «Anrebpa M Havaia
MaTEeMaTUYECKOTO aHATH3a»:
Yuciia ¥ BLIYUCTIEHUS

CBOOO/IHO ONEpPHPOBATh MOHATUSMU: PALMOHAILHOE YUCIIO, OECKOHEUHas MepHoAndecKas Ipoob,
MIPOIEHTHI, UPPANMOHAIBLHOE YHCIO, MHOXKECTBA PAIMOHATBHBIX W JEHCTBUTEIBLHBIX YHUCEN, MOJYJb
NEHCTBUTENHHOTO YNCIIa,

MPUMEHSITh IPOOH ¥ MPOIIEHTHI JISl PEIICHHSI PUKIIAIHBIX 33/1a4 U3 Pa3IMIHBIX OTpacieii 3HaHUH
U peajbHON KU3HU;

MIPUMEHSITh TTPHOJIMKEHHBIC BRIYUCIICHHSI, TIPABIJIA OKPYTJICHHSI, IPUKHUIKY M OIICHKY pe3yJbTaTa
BBIYMCIICHUI;

CBOOOJIHO OINEPHPOBATH IMOHSATUEM: CTEIICHB C IIEJBIM MOKA3aTeJIeM, UCTIOIb30BaTh MOIXOISIIYIO
dbopMy 3anucu JeHCTBUTENBHBIX YHCET ATl pelIeHHUS MPAaKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUSCKUN KOPEHb HATYPATbHOM CTEIICHU;

CBOOOJIHO OMEpUPOBaTh TMOHSATHEM: CTENEeHb C pAlMOHANBHBIM IOKa3aTeleM; CBOOOIHO
OTIEpUPOBATH MTOHATHSIMH: JJOTapu(PM YUCIIa, TeCATUYHBIC U HATYPAJIbHBIC

norapuMbl;

CBOOOJIHO ONEPHPOBATh MOHATHSAMH: CHHYC, KOCHHYC, TaHTE€HC, KOTAaHTCHC YHCIIOBOTO
apryMeHTa;

OIIEPUPOBATH OHATHSIMH: aPKCUHYC, ApPKKOCHHYC ¥ apKTAHTEHC YUCIIOBOTO apTryMEHTA.



YpaBHeHNsI U HEpaBEHCTBA:

CBOOOJHO OIEpUPOBATh TMOHATHAMHU: TOXIECTBO, YPAaBHEHHE, HEPABEHCTBO, PAaBHOCUIIbHBIC
YPaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCHJIBHBIE HEPABEHCTBA;

IPUMEHSTh Pa3IMYHbIe METOBl PELICHHUS PAIlMOHAIBHBIX M APOOHO-PAIIMOHAIBHBIX ypaBHEHHUH,
MPUMEHATHh METOJ] UHTEPBAJIOB JUIsl PELIEHUSI HEPABEHCTB;

CBOOO/ZIHO ONEpUpOBATh MOHATHSIMH: MHOTOWIEH OT OJHOM NEPEMEHHON, MHOTOWIEH C LIEJIBIMU
Kod(pUIMEeHTaMH, KOPHU MHOTOYJICHA, MPUMEHSTH JeJICHHEe MHOIOWIEHAa HAa MHOTOUYJIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera i penienus 3aaau;

CcBOOOZIHO ONEpUpOBaTh MOHATUSIMH: CHUCTEMa JIMHEWHBIX YpaBHEHHM, MaTpulla, ONpPEIeIUTEIh
MaTpUIBl 2 X 2 M €ro reoMeTpUYeCKHi CMBICI, MCIONB30BaTh CBOWCTBA ompenenutens 2 X 2 amus
BBIYMCIICHUS] €r0 3HAYEHUs, IPUMEHATh ONPEIEIUTENN ISl PEeIIECHUs CUCTEMbI JIMHEWHBIX YPaBHEHHUM,
MOJICJIMPOBaTh pEalbHbIE CHUTYyallMM C IIOMOULIbIO CHCTEMbI JIMHEHHBIX YpaBHEHW, HCCIIEI0BaTh
IIOCTPOEHHBIE MOJEIM C IOMOIIBK MAaTPULl U ONPEACIUTENICH, WHTEPHPETUPOBATh MOJIYYECHHBIN
pe3yJbTar;

HCIIOJIb30BaTh CBOMCTBA JIEHCTBUI C KOPHSAMU JJIsl IPpeoOpa30BaHus BbIPAKECHHUIA;

BBITIOJIHATh npeoOpa3oBaHus YHCIJIOBBIX BBIPKEHUH, COAEpKaIINUX CTENEHU C
palMOHAIbHBIM [10KA3aTENEM;

HCII0JIb30BaTh CBOMCTBA JJorapu(MoB Jyisl IpeoOpa3oBaHUsl JOrapu(PMUUECKUX BbIPAKEHMUI;

cBOOOJIHO OIEpPUPOBATh MOHATUSMHU: HppAIOHANbHbBIE, MOKa3aTelbHble U JIOTapu(pMUYECKHE
YpaBHEHHUS, HAXOAUTh UX PELIECHUS C IOMOIIbI0 PAaBHOCUIBHBIX IEPEXO0J0B UM OCYIIECTBIISAS IPOBEPKY
KOpPHEW;

IIPUMEHSITh OCHOBHBIE TPUTOHOMETPHUUECKUE (bopMyIibL JUTSI npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUN;

CcBOOO/IHO ONEpUPOBATH MOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, IPUMEHATh HEOOXOAUMbIE
dbopMyIbl sl pElIeHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUN;

MOJIETIMPOBATh pPEajbHbIE CUTYyallMd Ha SI3bIKE aNreOpbl, COCTABIATH BBIPAXKEHUS, ypaBHEHUS,
HEpaBEHCTBA [0 YCJIOBHUIO 3a/1aud, MCCIEI0BaTh IMOCTPOEHHBIE MOJIEIU C HCIOJIb30BAHUEM ammapara
anreOpsbl.

DOYyHKIUH U TPapUKH:

CBOOOJHO OTIEPHPOBATH MOHATUSAMH: (YHKIHUS, CIIOCOOBI 3aMaHus (DYHKIMH, B3aMMHO OOpaTHBIE
¢GyHkuuy, koMno3uuus ¢GyHKUWH, rpaduk (YHKIMH, BBIIOJIHATH 3JEMEHTapHble NpeoOpa3oBaHUs
rpadukoB QyHKIIHNIA;

CBOOOJHO ONEpHUPOBATH MOHATHAMU: 00JACTh ONpENENeHUs] U MHOXECTBO 3HAUE€HUI (QYyHKIUH,
HYJIU (QYHKIMH, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBATh MOHATUSAMH: YETHBIE M HEUETHBbIE (PYHKIMU, NEpUOTUYECKUE (YHKIUH,
IPOMEXYTKM MOHOTOHHOCTH (YHKIIMHM, MaKCUMyMbl M MHMHUMYMBl (QYHKIMH, HauOojbllee U
HalMEHblllee 3HaueHue (YHKIMHM Ha TPOMEXKYTKE; CBOOOIHO ONEpUpOBaTh MOHATHUSMH: CTETEHHas
(GYHKIMS ¢ HATYpaJbHBIM U LIEJIBIM IOKa3aTeneM, TpaduK CTeeHHOW (QYHKIIMK C HaTypaJlbHBIM U LEJIbIM
nokaszareaeM, rpaduk KOpHS N-0if cTemeHM Kak (YHKUMUM OOpaTHOM CTemeHH C HaTypalbHBIM
MOKa3aTeseM;

ONEepUPOBAThH MOHATUSAMU: JUHEWHAs, KBaJpaTHUHas U JIPOOHO-TUHEHHas (YHKIUH, BBITOIHATH
3JIEMEHTApHOE HCCJIEI0OBAaHUE U TOCTPOCHHE HUX TpapuKoB; CBOOOJHO OINEPUPOBATH MOHATHIMMU:
nokaszaresbHas U Jorapupmuueckas QyHKIUH, UX CBOMCTBA M rpadMKu, UCIOIb30BATh UX IpaduKu A
pelieHrs ypaBHEHUH; CBOOOJAHO ONEpPUPOBATh TMOHATUSMHU: TPUTOHOMETPUYECKAS OKPYKHOCTH,
oTpeieIeHue TPUTOHOMETPHUECKUX (DYHKIIMH YHCIOBOTO apryMeHTa;

UCIOJIb30BaTh IpadUKu QYHKIMHA JUIs MCCIEA0BaHUS MPOLIECCOB M 3aBUCUMOCTEN MpU peleHUuN
3aja4 U3 JIPYrux y4eOHBIX MPEIMETOB U PEalbHOM *KHU3HH, BBIpaKaTh (GOPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYUHAMU;

Havana MaTeMaTH4eCKOro aHAIN3A:

CcBOOOZIHO OmepupoBaTh MNOHATUSIMU: apuMeTHyecKas M TeoMeTpuyecKas Mporpeccus,
0eckoHEeuHO yObIBaroIasi TeOMeTpUYecKas POrpeccHsi, TMHEWHBIA U SKCIIOHEHIIMAIBHBIA pocT, popmyna
CIIOKHBIX MPOLEHTOB, UMETh IPECTABIEHUE O KOHCTAHTE;

HCII0JIb30BaTh IPOIPECCUU /ISl PELIEHHS PEaJIbHBIX 3a/1a4 PUKJIAJHOIO XapaKTepa;



cBOOOIHO ONEepUpPOBATh MTOHATUSIMU: MIOCJIEI0BATEIbHOCT, CHOCOObI 3a/1aHUS
IIOCJIE0BATENBHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCJIEOBATEIBLHOCTH, IOHUMAaTh OCHOBBI
3apO’KICHHS] MATEMaTHYECKOT0 aHaIn3a Kak aHain3a 0ECKOHEYHO MalbIX;

CBOOOHO OMEPUPOBATH MMOHATUSAMU: HETIPEPhIBHbIC (PYHKIIUH, TOUKH pa3pbiBa rpaduka QyHKIUH,
ACHUMIITOTHI rpaduka QyHKIINH;

CBOOOJHO OMEpPHPOBATh MOHATHEM: (YHKIMS, HENpPEphIBHAs HAa OTpPE3Ke, MPUMEHSITh CBOWCTBA
HENPEPBIBHBIX (PYHKIMIA I pellIeHus 3a/1a4;

CBOOOJHO ONEpPHPOBATH MOHATHAMM: NEpBas U BTOpas MPOU3BOJAHBIC (YHKIMH, KacaTelbHas K
rpaduky G yHKIHH;

BBIUUCIIATH IPOU3BOIHBIC CYMMBI, IPOU3BEACHUS, YACTHOTO ¥ KOMITO3UIIMU JIBYX (DYHKIIHIA, 3HATH
IIPOU3BOIHBIC AJIEMEHTAPHBIX (PYHKINIA;

UCIOJIb30BATh TEOMETPUUYECKHIA U (PU3UUECKUI CMBICI POU3BOIHOM JUISI pELLICHHS 3a/1a4.
MHo:xecTBa U JIOTHKA:

CBOOO/IHO ONEpPUPOBATH MOHATHSAMHU: MHOYKECTBO, ONEPALMU HAJ MHOYKECTBAMH; HCIIOJIb30BATh
TEOPETHUKO-MHOKECTBEHHBIN aIrapar AJisl ONUCAHUS pealbHbIX

MIPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3324 U3 APYTHX y4EOHBIX MPEIMETOB;

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: ONpEICIICHUE, TeOpeMa, ypaBHEHUE- CIEACTBHE, CBONCTBO
MaTeMaTUYECKOT0 00BEKTA, I0KA3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

K konmy o0y4enns B 11 xinacce 00y4aromuiicst MoIyduT CIeIyIONue MPeAMETHBIE PE3YIbTaTHI 110
OTJENIbHBIM TeMaM (eiepalibHON pabodel mporpaMMbl yueOHOIo Kypca

«Anrebpa ¥ Hadaa MaTEMAaTUYECKOTO aHAIHM3ay:

Yuciia v BBIYUCICHHSA:

CBOOOJHO OINEPUPOBATh MOHATUSMHU: HATYpPaJTbHOE M IIEJIO€ YHCIIO, MHOXKECTBA HATYPAIbHBIX H
LEJIBIX YHMCEN, UCIIOB30BaTh NMpU3HaKu Aeaumocty neibix uyucen, HOJ[ u HOK natypanbHbIX uncen ains
peleHus 3a1a4, IPUMEHSTh anroput™ EBkinpa;

CBOOOJHO OIEpUpOBaTh MOHATHEM OCTaTKa 10 MOJYJIO, 3alMChIBaTh HATypallbHble 4HUClAa B
Pa3IMYHBIX MO3UIIMOHHBIX CHCTEMaX CUHCIICHUS;

CBOOOJHO ONEpUPOBaTh MOHATUAMU: KOMIUIEKCHOE YHUCIO M MHOXXECTBO KOMIUIEKCHBIX YHCEI,
NPEACTaBISTh KOMILICKCHBIE YHCIa B alreOpandecKkol M TPUTOHOMETPUYECKOH (hopMme, BBINOIHATH
apudMeTHUECKUEe onepaly ¢ HUIMU M U300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH.

YpaBHeHUSs M HEPABEHCTBA:

CBOOOJHO OIEpUPOBaTh MOHATUSMHU: HMPpPALMOHANIbHBIE, TOKA3aTeJIbHbIE M JOrapupMHUECKUe
HEpaBEHCTBA, HAXOIUTh UX PEIICHHS C TIOMOIIHI0 PABHOCHIIBHBIX MEPEXO0/I0B;

OCYILLECTBISATH OTOOP KOpHEH MpH pelieHuH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJTHO OTIEPHPOBATH MOHATHEM TPUTOHOMETPHUIECKOE HEPABEHCTBO, TPUMEHSITH HEOOXOTUMBIE
(bopMyIbI TSl pellIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJHO OIEPUPOBATH TOHATHSIMHU: CHCTEMa W COBOKYITHOCTh ypaBHEHMH W HEPaBEHCTB,
PaBHOCHJIbHBIE CHCTEMBl U CHCTEMBI-CIIEACTBUS, HAXOJIUTh PEIHICHUS CHCTEMbl M COBOKYIHOCTEH
palMoHaATBHBIX, HPPAIIMOHATBHBIX, TOKA3aTEeIbHBIX U JIOTapU()MUIECKUX YPaBHEHUI 1 HEPABEHCTB;

pemaTb ~ palMOHalbHbIE,  HppalMOHAIbHBIE,  IOKa3aTelbHble,  Jorapudpmuyeckue U
TPUTOHOMETPHUYECKHIE YPAaBHEHHS U HEPABEHCTBA, CO/ICPIKAIINe MOIYIIH U TTapaMeTPhI;

NPUMEHATh I'paduyecKkue METOJbl JJIS pelleHUs YpaBHEHHH M HEpPaBEHCTB, a TaKkKe 3a/1ad C
napamMeTpamu;

MOJICIMPOBaTh peasibHble CUTyallud Ha fA3bIKE alreOpbl, COCTABJIATH BBIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA M WX CHCTEMBI 0 YCIIOBHIO 3aJ[auH, UCCIIEIOBATh IIOCTPOCHHBIE MOJIENIN C UCTIOIh30BAHUEM
anmapara aireOpbl, HHTEPIPETUPOBATH MMOJYYSHHBIH pe3ybTar.

DYyHKUUM U TpaPuKn:

CTPOUTH TPaPUKH KOMITO3UIMU (PYHKIMHA C TIOMOIIbIO 3JIEMEHTAPHOTO MCCIIEJOBAHUS M CBOMCTB
KOMITO3UITUH IBYX (YHKIINH;

CTPOUTH TeOMeTpUUecKre 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPIUHATHOM MIOCKOCTH;

CBOOOJHO OIEPHPOBATh MOHATHUSAMH: TPaQUKA TPUTOHOMETPUYECKHX (PYHKIUH; MPUMEHSTH
(GYHKLIMU 17151 MOAETMPOBAHUS M UCCIIEJOBAHUS PEalIbHBIX IMPOLIECCOB.



Hauana MaTemMaTH4ecKOIro aHAIM3A:
MCIOJIb30BaTh MIPOU3BOIHYIO JUISI UCCIENOBAaHUS ()YHKIIMH HA MOHOTOHHOCTB M DKCTPEMYMBI;
HaXOJUTh HAUOOJIbIIIeE M HaUMEHbIee 3HAUYEeHHS (QYHKIMH HEMPEpbIBHOM Ha OTPE3KE;

HCIIOJIB30BaTh

IMPOU3BOAHYIO

JJIA

HaXO0XICHUA

HaWJIy4lIero

peuicHrd B IPUKIIAJHbIX,

B TOM YHCJIE COLHAIBLHO-SKOHOMHYECKHUX, 3a/1a4ax, Ui ONpEIeIeHHsI CKOPOCTH M YCKOPEHHUS Ipoliecca,
3a1aHHOTO (POPMYIION HITH TPAPUKOM;
CBOOO/IHO OIEPUPOBATH IMOHATHSIMHU: IE€PBOOOpa3Has, ONPENEeNEHHBIH HMHTETpal, HaXOIUTh
epBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIHMHA U BBIYUCIATH HHTErpai no Gopmyne Herotona—JleiiOnmma;
HAXOJHTh TUIOLIAIH TUIOCKUX (PUTYp 1 00BEMBI TEJ C TIOMOIIBIO HHTETPANa;

HUMCTh IMPCACTABJICHHUEC O MATCMATHYCCKOM MOACIUPOBAHWMM Ha IIPUMCPE

nuddepeHIMaIbHBIX YPAaBHCHH;
pemiate TpPUKIATHBIC 3a7add, B TOM 4YHUCIEC COLHATbHO-)KOHOMHUYECKOTO H (U3HYECKOTO
XapakTepa, CpeICTBAMH MAaTeMaTHYECKOTO aHaIH3a.

YuyeoHo-TemaTnueckuii miaan 10 kiace

COCTaBJICHHUA

Ne | HammeHoBaHue pa3ieioB u KosmmuectBo wacoB DnekTpoHHbIe (U PO-
n/m TEM IIPOTPaMMBbI Bcero | Koutposnbubie | [Ipaktudeckue | Bble) 00pa3oBaTEsIbHbIE
paboThI paboThl pecypchl
1 | BBeacHue B CTEPECOMETPHUIO 23 1 https://myschool.edu.ru
2 | B3anMHOE pacIoioKeHne 6 1 https://myschool.edu.ru
MPSIMBIX B IIPOCTPAHCTBE
3 | [TapamieapHOCTh MPSIMBIX U 8 https://myschool.edu.ru
IJIOCKOCTEM B MIPOCTPaH-
CTBE
4 | TlepreHIUKYIAPHOCTD TIPSI- 25 https://myschool.edu.ru
MBIX U IJIOCKOCTEH B TPO-
CTpaHCTBE
5 | Yrusl u paccTosiHuUs 16 1 https://myschool.edu.ru
6 | MHororpaHHHKH 7 1 https://myschool.edu.ru
7 | BeKTOpHI B IpOCTpaHCTBE 12 1 https://myschool.edu.ru
8 | IloBTOpenue, 06001IICHIE U 5 1 https://myschool.edu.ru
crCTeMaTH3aIMs 3HAHUM
OBIIEE KOJIMYECTBO YA- 102 6 0
COB I10 ITPOT'PAMME
YuyeoHo-TremaTuyecknii njan 11 kiaace
Ne | HawmmeHoBanue pasieioB Komiectso wacos OnexTponHbIe (-
n/m U TE€M IIPOTPAMMBbI Bcero Kontpobipie  Tpaxtueckie  poBbIE) 0Gpasobates-
paboTsI paboThI HBIE peCypChl
1 AHAIHTHHECKS reo- 15 1 https://myschool.edu.ru
METpHs
[ToBTOpeHue, 060061Ie- https://myschool.edu.ru
2 HHUE U CHCTEMATH3aLM 15 1
3HAHUU
3 OO6BEM MHOTOTpaHHUKA 17 1 https://myschool.edu.ru
4 Tena Bpamenus 24 1 https://myschool.edu.ru
5 [Tnomaan MOBEpXHOCTH 9 1 https://myschool.edu.ru
1 00BbEMBI KPYTJIBIX TEJ
6 JIBYOKEHUS 5 1 https://myschool.edu.ru
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7 HYE U CUCTEMaTH3aIUI 17
3HAHUHU
OBIIEE KOJIMYECTBO YA- 102

COB IIO [TIPOIT'PAMME
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TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Hazsanue KomnuectBo OcHOBHOE OCHOBHBIE BUIIBI AEATEILHOCTHA
paznena (TeMbl) 4acoB CONCpKAHHC o0yJarmuxcs
MHOX€eCTBO IEHCTBUTEIBHBIX YH- 24 MHoxecTBO, onepauu Hcnons30BaTh TEOPETUKO- MHOYKECTBEHHBIN

ceJ. MHOrO4IEHBI.

PannonaneHble ypaBHEHUAN HEpa-
BEHCTBA.

CucremMpl TMHEVHBIX YPaBHEHUN

HaJl MHOYKECTBAMH U UX CBOMCTBA. /(narpam-
MBI Ditniepa — Benna.

[IpruMmeHeHne TEOPETUKO- MHOKECTBEHHOTO
armapara JJisl pelieHus 3a1a4.
Panmonanesueie yncna. OObIKHOBEHHBIE U JIe-
CSAITUYHBIE IPOOU, MPOLIEHTHI, 0ECKOHEUHBIE
nepuoanydeckue apoou. [Ipumenenue apodeit
Y IIPOLICHTOB JIJISl PELLICHUs IPUKIIAIHbIX 3a-
Jad.

[HelicTButenbHble unciia. PaninoHanbHbie U
UppaluoHanbHbIe YKcia. ApudmMeTndeckue
ONEPALMH C IEUCTBUTEIbHBIMU YUCIIAMH.
Monaynb NEUCTBUTENBHOTO YUCIA U €TI0 CBOM-
ctBa. [Ipubim>x€HHBIE BEIYUCIICHUS, TTPAaBUTIa
OKPYTJICHUS, TPUKUIKA U OLIEHKA PE3yJIbTaTa
BBIYMCIICHHI.

OCHOBHBIE METOJIBI PEIICHUS IIEJIBIX U IPO0-
HO-pallMOHAJIbHBIX YPaBHEHUN

Y HEpaBEHCTB. MHOTO4WIEHBI OT OJHOM IIepe-
MEHHOM. JleleHre MHOTro4YJIeHa Ha MHOTOUWIEH
¢ ocratkoM. Teopema be3y. MHorousensl ¢
LEITBIMU

koa(durmentamu. Teopema Buera. Pemenne
CHCTEM JIMHENHBIX ypaBHEeHUN. MaTpuna cu-
CTEMbI JINHEWHBIX ypaBHEeHUU. Onpenenurens
MaTpUIbI 2X2, €ro TeOMETPUUECKHI CMBICT U
CBOICTBA; BBIUUCIICHUE €I0 3HAYCHHUS; IPUME-

anmnapar JJis OIUCaHUs X014 PELLICHUS
MAaTEMaTUYECKUX 3a/1a4, a TAKKE PealbHbIX
MPOIIECCOB U siBJIeHUM. OnepupoBaTh MOHITH-
SIMU: PallMOHAIBHOE YUCII0, OECKOHEeUHasl 1e-
puoaudeckas 1po0b, MPOLIEHTHI; HPPAIHO-
HaJIbHOE U JIEUCTBUTENILHOE YHCIIO; MOAYIb
JEHCTBUTENILHOIO YUCIIA; UCIOJIb30BaTh 3TH
MOHSATUS IIPU NPOBEJICHUN PACCYKACHUI

U JI0Ka3aTeNbCTB, IPUMEHATH IPOOU U TIPO-
LEHTHI JJIS1 PEUIEHUS IPUKIIAJHbBIX 3314 U3
Pa3IMYHBIX OTpacied 3HAaHUW U peajJbHOU
Ku3HH. VIconp30BaTh NpuOIMKEHHBIE BBI-
YUCJICHHUS, TPaBUJIa OKPYIJICHUS, IPUKUIKY U
OLICHKY pe3yJibTaTa BbIYMCIICHHIA.

[IpumeHATH pa3nuyHbIe METOABI PELIECHUS pa-
IIUOHATBHBIX U IPOOHO- pallMOHABHBIX YpaB-
HEHMIL; a TAK)KE METOJ UHTEPBAJIOB JUJIS peLie-
HHSI HEPABEHCTB.

OnepupoBaTh NOHATUSIMU MHOTOWIEH OT OJI-
HOW IEPEMEHHOM, €r0 KOPHU; TPUMEHSTH JIe-
JIEHWE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s penienus
3aj7ad4.

OnepupoBaTh MOHIATHIMH: CUCTEMA JIMHEHHBIX
ypaBHEHUH, MaTpHIla, ONPEAETUTENb MATPH-
TIBI.




HEHUE OIPEIEIUTENS IS PEILICHNS CUCTEMBI
JIMHEHHBIX YpaBHEHUN. Penenue npukiagsbix
3a/1a4 C IIOMOILIBIO CUCTEMBI JIMHEHHBIX ypaB-
HEHHI

Hcnonb3oBaTh CBOKCTBA ONPEACTUTENS 2 X 2
JUJIS1 BBIYMCIICHUS €T0 3HAYEHUSI, MIPUMEHSATh
ONPEACIIUTENH JJIS PEIICHUSI CUCTEMbI JINHEH -
HBIX YPaBHEHUU.

MoaenupoBaTth pealibHbIE CUTYAIUU C IOMO-
LI CUCTEMBI JINHEUHBIX YPaBHEHUH, UCCIIE-
JI0BAaTh IOCTPOCHHBIE MOJIEIIA C IIOMOILBIO
MATPHI] U ONPEAEIIUTENIEH, HHTEPIPETUPOBATH
IIOJIyYEHHBIN pe3yIbTaT

Oynkiun u rpaguku. CreneHHas
(GyHKLHS C LIEBIM IT0Ka3aTesIeM

12

Oynkuus, crnocoosl 3aganus GyHkiuu. B3a-
UMHO OOpaTHbIe (DYHKIUH.

Komnoszunus ¢pyuknwmii. ['padux pyHkimm.
DneMeHTapHble TpeoOpa3oBaHus rpadukos
dbynkuii. O6nacTe onpeaeneHuss 1 MHOXe-
cTBO 3HaueHui ¢yHkiuu. Hynu ¢pyHkum.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA.

Yéruble u Heu€THbIe QpyHkimu. [leproanue-
ckue QyHKIUU.

ITpoMexyTKM MOHOTOHHOCTH

¢byHKIIMH. MakcUMyMbl 1 MUHUMYMBbI (DyHK-
uuu. HanOonpliee 1 HauMeHblIee 3HaYEHUE
(GYHKIIMHM Ha IPOMEXKYTKE.

Jlunelinas, kBagpaTuyHas U JpOOHO- TUHEH-
Has QyHKIMHU. DJIEMEHTapHOE HCCIIE0BaHNE
U TIOCTpOeHUE TpaduKOB ATUX (PYHKIUH.
Crenens ¢ nensiM nokasarenaem. bunom Hero-
TOHA.

CrenenHast (yHKIUS C HATYpaJIbHBIM U Iie-
JpIM nokazareneM. E€ cBolicTBa u rpaguk

OnepupoBath NOHATHUAMU: (PYHKIIHS, CIIOCOOBI
3amaHus QYHKIMH; B3aUMHO 0OpaTHbIE (QyHK-
MU, KOMITO3ULIUs QYHKIUH, rpaguk GyHK-
[[UH, 00JIACTh OINPEAETICHHS U MHOXKECTBO
3HaYeHUH QYHKUINUU, HYIU QYHKIIHH, TPOMeE-
JKYTKH 3HAKOTIOCTOSIHCTBA; TMHEITHAs, KBaApa-
TUYHas1, IPOOHO- JINHEHHAs U CTEeNeHHAas
GbyHKIIH.

BrImonHATE 251eMeHTapHbIe TPeoOpa3oBaHUs
rpadukoB GyHKIUN. 3HATH U YMETH T0Ka3bI-
BaTh YETHOCTH WJIM HEUETHOCTH QYHKIIUH, TI€-
PHOAMYHOCTH (PYHKITUH, HAXOAUTH IIPOME-
KYTKA MOHOTOHHOCTH

(GYHKIIMN, MAKCUMYMbl 1 MUHUMYMBI (DyHK-
1M1, HauOoJIbIIIee U HAaUMEHbIlIee 3HaUCHHE
(GYHKIIMHM Ha IPOMEXKYTKE.

dopmyarpoBaTh U WIUTIOCTPUPOBATH Ipadu-
YEeCKH CBOMCTBA JIMHCHHOM,

KBaJIpaTUYHOM, TPOOHO-ITMHEWHON U CTeNeH-
HOM (pyHKUHMH.

Bripaxkats popMynaMu 3aBUCUMOCTH MEXTY
BEJIMYMHAMHU.

3HaTh ONPEJEIIEHNE U CBONCTBA CTENEHHU C
LIEJIBIM [TOKa3aTesIeM;

MOIXOASAIIYI0 (POPMY 3aITUCH JIeHCTBUTENb-




HBIX YHUCCIT AJId PCHICHUA MPAKTUUCCKHUX 3a1ayq
U NpCACTABJICHUA JAHHBIX

Apudmerndeckuii KOpeHb

Apudmernueckuii KOpeHb HaTypaTbHOU CTe-

@opMyIMpPOBATh, 3aIIUCHIBATH B CUMBOJINYE-

n-oi1 creneHu. MppannonanbHele 1 IIEHU U €TI0 CBOMCTBA. CKoit hopme
YpaBHCHHUA ITpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, CO- U UCIIOJIB30BaTh CBOKCTBA KOPHS
JIeprKaIUX CTENEHU U KOPHHU. N-oii cTeneHu i mpeoOpa3oBaHus BEIpaXKe-
WppanumonaneHble ypaBHeHUs. OCHOBHbBIE Me- HUH.
TOJBI PELICHUs] UPPALIMOHAJIBHBIX YPABHEHUN. Haxonuts perieHns HppalloOHAIBHBIX ypaB-
PaBHOCHIIBHBIE IIEPEXO/BI B PEIIEHUHU Uppa- HEHUH C IOMOIIBIO0 PAaBHOCUIIBHBIX I1IEPEXO0B
LIMOHAJILHBIX yPaBHEHUM. WIHM OCYUIECTBIISAS IPOBEPKY KOPHEH.
CoiicTBa u rpaduk KOpHs N-0il cTeNeHn Kak Ctpouts rpaduk GyHKINN KOPHS
(byHKLIMN 0OpaTHOM CTENEHH ¢ HaTypalbHbIM N-oif cTeneHu Kak oOpaTHOI
IIOKa3aTesneM Juid (PYHKIIMU CTETIEHU C HATYPaJbHbIM IOKa-
3areseM
[TokazarenpHas pynkmus. [Tokasa- 10 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€ DopMyIMpOBaTh ONPEAEIECHUE CTEIIEHU C pa-
TEJIbHBIC yPAaBHEHUS CBOICTBA. UOHAJIbHBIM [T0KA3aTEJIEM.
[ToxazarenbHast pyHKLMS, €€ CBOWCTBA U I'pa- BrimonHATe ipeoOpa3oBaHus YUCIOBBIX BbI-
¢uxk. McnonszoBanue rpadguka QyHKIUN IS paXeHUM, coJiepKaIUX CTENEHU C PaLho-
pellieHns ypaBHEHUH. HaJbHBIM ITOKA3aTEJIEM.
[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO- Hcnonp3oBathk nuppoBbIe pecypchl 1S Mo-
JIbl PEIlIeHUs TOKa3aTeNbHbIX YPaBHEHUN CTpoeHHs TpaduKa MokazaTeJbHON (QYHKIIUU
Y U3Y4YEeHUS €€ CBOMCTB.
HaxoauTs perienus nokazareabHbIX ypaBHe-
1305071
Jlorapudmuueckas pynkuus. Jlora- 18 Jlorapudm umncna. CoiicTa gorapudma. Jle- JaBatb ornpenenenue gorapupma

pUpMHUUECKUE YpaBHEHUS

CATHYHBIE U HaTypajbHbIe orapudmel. I1pe-
00pa3oBaHue BBIPAKEHUH, CO/IEPIKAIINX JIOTa-
pUQMBIL.

Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U
rpaguk.

Hcnonb3oBanue rpaduka GyHKIMU A5 pe-
LICHUS YPaBHCHUM.

Jlorapugmuueckue ypaBHeHus1. OCHOBHBIE
METO/IbI pelIeHus JJorapu(pMUIECKUX ypaBHe-

qucia; JeCATUYHOTO U HAaTYpajbHOI'O JIora-
pudma.

Mcnonb30BaTh CBOWCTBA JIOTapu(pMOB ISt
npeoOpa3oBaHus JIOTapu(HPMUIECKUX BBIPAXKE-
HUH.

Ctpouts rpaduk sorapupmMuyeckoit GyHKIUN
Kak 00paTHOii

K MTOKa3aTeIbHON U UCIO0Ib30BaTh CBOMCTBA
JorapupMuUecKoi GyHKIMM IS peIeHus




HUW. PaBHOCHIIBHBIE IIEPEXOABI B PEILICHUU
JorapuPpMHUECKUX yPaBHEHUI

3aja4.

Haxomuth perienus norapuMuueckux ypas-
HEHUH

C IMIOMOUIBIO PABHOCUJIBHBIX MTEPEXOI0B HIIU
OCYILIECTBJISIA IPOBEPKY KOPHEU

Tpuronomerpudeckue BoIpakeHUs 22 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT'€HC YHC- JlaBaTh ompenencHus CUHyca,

U ypaBHCHHUA JIOBOT'O aprymMeHTa. ApKCUHYC, apKKOCUHYC U KOCHHYCA, TAHI'CHCA U KOTAaHI'€HCA YHUCJIIOBOTO
apKTaHI'CHC YHCJI0BOTO apryMeHTa. apryMeHTa; a TakKe apKCHHYyca, apKKOCHHYCa
Tpuronomerpuueckas OKpy>KHOCTb, OIIpeie- M apKTaHI'CHCa YHcia.
JIEHUE TPUTOHOMETPUYECKUX (PYHKIUI YrCIIo- IIpuMEHATH OCHOBHBIE TPUTOHOMETPUYECKHE
BOT'0 apryMeHTa. bopMybl U1t Tpeobpa3zoBaHUs TPUTOHOMET-
OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI. PUYECKHUX BBIPAKEHUI.
[TpeoOpa3oBaHue TPUrOHOMETPHUUECKUX BbI- [TpumeHsTH POPMYIIBI TPUTOHOMETPUH TS
paxkeHuH. Penienue TpUroHOMETPUYECKUX pe1eHns OCHOBHBIX THUIIOB TPUIOHOMETpHUYE-
YpaBHEHUU CKHX YpaBHEHMMU

ITocnenoBarenbHOCTH 10 [TocnemoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TI0- OnepupoBaTh NOHATUAMMU: [10CIEA0BATEIb-

U TIPOTPECCHUH

Cle0BaTeNbHOCTEN. MeTor MaTeMaTuyecKon
UHAYKIMU. MOHOTOHHBIE U OTPaHUYEHHBIE
nocneaoBarenbHocTH. Mcropust ananu3a oec-
KOHEYHO MaJlbIX.

Apudmernueckast U reoMeTpuuecKas mpo-
TPECCHH.

beckoHeuyHO yObIBaroIIasi reoMeTpruuecKas
Iporpeccus.

CyMMa O0ecKOHEUYHO YOBIBaIOIIEH T€OMETPHU-
YECKON IIPOrPECCHH.

JIMHENHBIN U SKCIOHEHUMAIIbHBIN pocT. Yuc-
J0 €.

dopmyna cIoKHBIX IpoueHToB. Mcnonb3oBa-
HUE MPOTPECCUM ISl PELICHUS PEATIBHBIX 3a-
Jla4 MPUKIIAHOTO XapaKTepa

HOCTb, CIIOCOOBI 3aJJaHUs I10CIIEI0BATENbHO-
CTEil; MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCTIE-
JIOBaTeJIbHOCTH; UCCIIEI0BaTh MOCIIEI0Ba-
TEIbHOCTU HA MOHOTOHHOCTh M OIpaHUYEH-
HOCTb.

[Tonyuats npeacTaBieHre 00 OCHOBHBIX Ue-
X aHaJIN3a OECKOHEUHO MaJIbIX.

[aBaTh onpenenenure apupmMeTHIecKon u
reoMEeTPUYECKOM nporpeccuu. /Joka3piBaTh
CBOMCTBA apu(PMETUUECKON U TeOMETpUYe-
CKOM MPOTPECCUH, HAXOJUTh CYMMY WIEHOB
IIPOTPECCUH, a TAK)KE CYMMY WIEHOB OECKO-
HEYHO yObIBaroIIeii reOMeTpUYEeCcKOi Mpo-
rpeccum.

Hcnonp30BaTh MpOrpeccuu AJs peleHus 3a-
Jla4 [IPUKJIaHOTO XapakKTep.

[TpumeHsATH POpMYITy CIOKHBIX IPOIIEHTOB
JUIsl pEIIEHNS 3a]1a4 U3 pealbHON IPAKTUKU




HenpepsiBabIe DyHKITNH.

HenpepbiBable GpyHKIMN 1 UX cBoiicTBa. Tou-

OnepupoBaTh MOHATUAMH: (PYHKIUS HETIpe-

[pousBonHas 20 Ka pa3phbIBa. pBIBHAS Ha OTPE3Ke, TOUKA pa3pbiBa (HYHKIIHH,
Acumnrotsl rpadukoB ¢pynkuuii. CBoiicTBa acuMITora rpaguxa QyHKIUH.
(GyHKINI HETIPepBIBHBIX Ha OTpe3ke. MeTos [TpumMeHsTH CBOMCTBA HEMPEPHIBHBIX (DYHKITHIA
MHTEPBAJIOB JIJIS1 pELIEHMSI HEPAaBEHCTB. JUISL pEILICHUs 3a/1a4.
[TpuMeHeHne CBOWCTB HETIPEPBIBHBIX (YHK- OnepupoBarh NOHATUSAMU: IEPBas U BTOpas
LUHI 1715 peleHus 3a1a4. MPOU3BO/IHBIEC (PYHKIIMHU; TOHUMATD (pU3NYe-
[TepBast 1 BTOpast NpOU3BOIHBIC (PYHKIIUH. CKMI ¥ T€OMETPUYECKUI CMBICII IIPOU3BO/I-
Onpenenenue, HOI1; 3alUChIBATh YPABHEHUE KACATEIbHOM.
reoOMETpUUYECKUI U (PU3NYECKUN CMBICIT IIPO- BbruncnsaTe npon3BOgHBIE CYMMBI, IPOU3BE-
W3BOJHOU. YpaBHEHHUE JIeHUs, YaCTHOT'O U CI0KHON (PyHKIUH.
KacaTeJabHOH K rpaduky ¢pyHkuuu. [Ipons- W3yyaTh Npon3BOJHbBIC 37IEMEHTAPHBIX (PYHK-
BOJIHBIE 3JIeMEeHTapHbIX GyHKUUi. [IponsBos- 1.
Hasi CyMMBI, IPOU3BEACHMSI, YACTHOTO U Hcnonb3oBate reoMeTpuueckuil U ¢usnye-
KOMITO3ULIUH (DYHKIHI CKHH CMBICII ITPOU3BOJHOM AJIs pELICHUs 3a-

a4

IoBropenue, 0GobLIeHNe, 5 OcCHOBHBIE IOHATHS Kypca ajreOpbl U Hadal [TpuMeHATh OCHOBHBIE MOHATHS Kypca anreo-

cHUCTeMAaTH3aLs 3HAHUI MareMaruuyeckoro ananusa 10 kmacca, 0600- pBI M HaYaJI MAaTEMaTUYECKOTO aHAIN3a JIst
[IEHUE U CUCTeMaTH3alus 3HaHUH pelleHus 3a1a4 U3 peabHOM )KU3HU U JPYTUX

IIKOJIBHBIX IIPEIMETOB
OBIIEE KOJIMYECTBO YA- 136
COB IIO [TPOTPAMME
TEMATHYECKOE IINTAHUPOBAHHE
11 KUIIACC
HazBanue paznena KomnuecTBo OcCHOBHBIE BU/JIBI
4ACOB OCHOBHOE COJIEpKaHUE

(TeMbI) Kypca

ACATCIIbHOCTHYYAIINXCA




AHanutmdeckas TeoOMETpUA
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IToBTOpPEHHME: KOOPAMHATEI BEKTOPA HA ILIOC-
KOCTH M B IIPOCTPAHCTBE, CKAISIPHOE MPOU3-
BEJICHUE BEKTOPOB, BBIUUCIICHHUE YIJa MEXIY
BEKTOpaMM B IIPOCTPAHCTBE. YpaBHEHHE
NPpAMOM, MPOXOASIIEH Yepe3 B TOUKH.
VYpaBHEHME INIOCKOCTH, HOPMaJlb, YPaBHEHHE
IIJIOCKOCTHU B OTPE3KAX.

BekropHoe npousseneHue. JIuHelHble Hepa-
BEHCTBA, JINHEHHOE NIPOrPAMMHUPOBAHHUE.
AHanuTuueckue METOJbl pacyéra yria Mex-
Ny NpSMBIMH M IUIOCKOCTSIMM B MHOT'OTDaH-
HuKax. Popmyna

paccTosHUSA OT TOUKH JI0 IUIOCKOCTH B KOOP-
JUHaTaXx.

HaxoxzaeHue paccTossHUM OT TOYKU A0 IUIOC-
KOCTH B Ky0Oe ¥ NpaBUIbHON MUpaMHJIE

AKTyanu3upoBaTh (DaKTbl U METOABI MJIAaHUMETPUH,
pENEBAHTHBIE TEME, TPOBOAUTH AHAJIOTHH.

CBOIUTh [JEHCTBHUS C BEKTOpaMU K AHAJIOTMYHBIM
JIEUCTBUAM C UX KOOPJIMHATAMHU.

BcnoMHUTS OmpezeneHne CKaJIpHOIO YMHOXKEHUS U
€ro CBOMCTBA.

BbluucniaTe ¢ MOMOMIBIO CKAIAPHOIO YMHOXKEHHS
JUIMHBI BEKTOPOB, YIJIbl MEK/y HUMH, YCTAHABIIMBATh
MEePIEHAUKYIISIPHOCTb BEKTOPOB.

BeIBOIUTE ypaBHEHUE IMIJIOCKOCTH W (HOpPMYIy pac-
CTOSIHUSA OT TOUYKH

JI0 TUIOCKOCTH.

Pewmate 3agaun, coyerass KOOPAMHATHBIA M BEKTOP-
HbIA METOJbl. [IpOBOAUTH JOTHMYECKH KOPPEKTHBIE
JIOKa3aTelIbHbIE PACCYXKACHUS IIPU PEUICHUU IeOMEeT-
pUYECKMX 33Ja4 Ha [PHUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METO/A.

AHaM3UPOBaTh U MOJIETUPOBATH HA SI3BIKE I€OMET-
pUU pealbHbIE CUTyallud, CBSI3AHHBIE BEKTOpAMU M
KOOpJWHATAMMU.

Hccnenosars NOCTPOEHHBIE MOJEH, B TOM YUCJIE U C
WCIIOJIb30BAaHUEM alllapaTa ajreopsl.

Hcnonp30BaTh KOMIIBIOTEPHBIE POIPAMMEBI.
3HAKOMUTBHCS C UCTOPHUEHN pa3BUTHS MAaTEMATHKHU




[ToBTOpenne, oOoOIIEHWE W CH-
cTeMaTu3alus 3HaHui
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CeuyeHWsT MHOTOTPAHHHUKOB: CTaHIApTHBIC
MHOTOTPaHHUKH, METOJ CJICJIOB, CTaHAapT-
HbIC IIJIOCKOCTH, TIIEPECCUCHUS MPIMBIX M
mockoctei. [lapamiensHble npsMble U ILIOC-
KOCTH: IapaJlIC)IbHBIC CEYCHHUs, pacuér oOT-
HOIIICHUH, YIJIBI MEXAY CKPEIIHMBAIOIIHMHUCS
npsAMbIMA.  [lepHeHIUKYISIpPHBIE MPSAMbIC |
IJIOCKOCTHU: CTaHJIAPTHBIC Maphl MEPIICHIUKY-
JIIPHBIX TUIOCKOCTEH M TPSMBIX, CHMMETPUHU
MHOTOTPaHHUKOB, TEOpEMa O TPEX MEPIICH -
KyJIsIpax, BBIYMCICHUS JUIMH B MHOTOTPaHHH-
kax. [ToBTOpeHME: TUIOMIATU MHOTOYTOJbHU-
KOB, OPMYJIBI JUTS TIJIOIAIEH, COOOparkeHuUs
moo0us.

[Tnomanau cedyeHuii MHOTOIPAHHUKOB: ILIO-
aJu TIOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH,
COOOpaKEeHHS TI0T00MS

Ctpouthb ceyeHus.

Pemate crepeomerpuueckre 3aaud Ha JI0Ka3aTeilb-
CTBO MaTEMAaTHYECKMX OTHOIICHHWH, HaXO0XICHUE
r€OMETPUYECKUX BEJIMYMH (JJIMH, YIJIOB, TUIOMIAICH,
00BEMOB).

Hcnonb3oBarh NpHU PpEUICHUU CTEPEOMETPUUECKUX
3a/1a4u TUIaHUMETpUUeckue GakTel U MeTo bl [IpoBo-
JIUTh JIOTUYECKH KOPPEKTHBIC JOKa3aTelbHbIE pac-
CYXKJICHHUSI IPU PEIICHUH CTEPEOMETPHUIECKUX 3a/1a4.

CpaBHMBaTh U AaHAJIU3UPOBATH PEATBLHBIC CUTYAIlUU U
BBISIBIIATH BO3MOXKHOCTh €€ MOJICIMPOBAHUS HaA SI3bI-
K€ T€OMETPHH.

MonenupoBaTh peabHYI0 CUTYallUIO Ha S3bIKE I'e0-
METPHUHU M UCCIIEAO0BATh MTOCTPOCHHBIE MOJIEIH, B TOM
YHUCJIE M C MCIOJb30BaHMEM arrapara aiareopsl. Mc-
MOJIb30BaTh KOMITBIOTEPHBIE MPOrpPaMMbl TIPH pellie-
HHHM 33724

O0bEéM MHOTOTpaHHUKA
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O06BéM Tena. O0OBEM NPAMOYTOJIBHOTO Mapall-
nenenunena. 3ajadyd 00 yABOCHHH Ky0Oa, O
KBaJpaType Ky0a; 0 TPUCEKIHMHU yIia.
CrepeomMeTrpuueckue 3adayd, CBS3aHHBIE C
00BEMOM MPSIMOYTOJIBHOIO Tapasuiesenure-
1a.

[IpuknanHble 3a1a4uu, CBSI3aHHBIE C BBIYMCIIE-
HUeM o00BbEMa MPSMOYTOJIBHOIO Mapajuiesne-
nunena. O0bEM MPSMOM TPU3MBI.
CrepeomMeTrpuueckue 3adayd, CBS3aHHBIE C
BBIUUCIIEHUEM OOBEMOB MPSIMON MPHU3MBIL.
[Ipuknansele 3a1a4ym, CBsI3aHHBIE C 00BEMOM
MIPSIMOM IIPU3MBI.

Boruncnenmne o6b€Mo0B Tel

C TOMOIIBIO ONPENECIEHHOIO HHTErpania.
O0bEM HAKJIOHHOHN MPU3MBI, TUPAMUIBI.
®opmyna ob6béMa nupamuisl. OTHOIIEHHE
00BEMOB NMUPaMUJL C OOIIUM YTIIOM.

CBo0OOHO omepupoBaTh MOHATUAMH: O0BEM Tena,
00BEM IPSIMOYTOJIBHOTO MapauIeIeHIIeAA.
®opMynupoBaTh OCHOBHBIE CBOMCTBA 00BEMOB.
Joka3piBaTh Teopemy 00 00BEME HPSIMOYTOJIBHOTO
napajuleJIenuIe1a, CISACTBUS U3 HEE.

Pa3pe3ars MHOTOrpaHHUKY, IEPEKIIAAbIBATh YaCTH.
Pemarp crepeomeTpuyeckue 3aaauu, CBSI3aHHBIE C
BBIUUCIICHMEM 00BbEMa MPSAMOYTOJBHOIO Mapalele-
NUIeaa, Mpu3Msl.

CpaBHUBATh U aHATTU3UPOBATH YTBEPHKACHUS C LIENbIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxIeHHU.

AHaIM3upoBaTh U MOJEIMPOBATh HA SI3bIKE FE€OMET-
pUH peaNbHble CHUTYallMH, CBSI3aHHBIE C O0BEMOM
IPSIMOYTOJIBHOTO TapajuleenuIena, Npu3Mbl, Upa-
MUJIBL.

HccnenoBaTh NOCTPOEHHBIE MOJIENH, B TOM YHCIIE U C
MCII0JIb30BaHUEM ammnapaTa anreOphl.




CrepeoMerpuueckne 3a7add, CBA3aHHBIE C
00bEMaMU HAKIIOHHOM MTPU3MBI, TUPAMUJIBI.
IIpuknaznHble 3a1a4u 110 TEME

«O0BEMBI  TEll», CBS3aHHBIE C O00BEMOM
HAKJIOHHOM NPU3MBI, TUPAMUBI.
[Ipumenenne o0bEMOB. Brruncienue paccro-
SIHUSL 10 IIJIOCKOCTH

BbIBOINUTH OCHOBHYIO HMHTErpaibHyI0 (QopmMyny amis
BBIYHCIICHHS] 00BEMOB TEJI.

Jloka3biBaTh TeOpeMy 00 00bEME HAKIIOHHON PU3MBbI
Ha IpUMeEpe TPEYTroabHON NPU3MBI U

JUIs1 IPOU3BOJIBHOM MTPU3MBI.

Jloka3biBaTh Teopemy: 00 00bEMEe mupaMuisl, Gop-
MYJUPOBaTh CJIEICTBUA U3 Hee: 00bEM yceuE€HHOM
nupaMuibl. BeIBOIUTE GopMyny Uil BBIYHCICHUS
00BbEMOB YCEUEHHOM MTUPAMHUIBI

Temna Bpamenus
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Hunuaapudeckast IOBEPXHOCTb, 00pa3yroIIye
LMIMHIPUYECKON TTOBEPXHOCTH.

Hunuugp. IlpsMol  KpyroBol — LIMIJIMHIP.
[Inomaap MoBEpXHOCTH HUIIMHIPA.
Konundeckass moBepXxHOCTh, 00pa3yroiue Ko-
Hudyecko mnoBepxHocTH. Konyc. Ceuenue
KOHYCa IIJIOCKOCTBIO, TapaJUIEIbHON
IUIOCKOCTH OCHOBAHUA. YCEUEHHBIM KOHYC.
N300pakeHre KOHYCOB M YCEUEHHBIX KOHY-
COB.

[Tnomans OOKOBOH MOBEPXHOCTH M MOJTHON
MTOBEPXHOCTU KOHYCA.

CrepeoMeTrpuueckue 3agadn

Ha JI0Ka3aTelIbCTBO M BBIUMCIIEHHE, IOCTpOE-
HUEM CEUEHUH IIWINHAPA, KOHYCA.
[IpuknanHele 3amauM, CBSI3aHHbIE C LIMJIUH-
JIPOM.

Cdepa u map.

Ilepeceuenue cepsl U mapa

¢ miockocThio. Kacanuwe mapa u cdeps
IUIOCKOCTHIO. Bua u n3o0paxenue mapa.
VYpasuenue cdepsl. [Inomans chepsl u e€ va-

CB00OOHO OmNEepUpoBaTh MOHATUSAMU: LMIMHApPUYE-
CKas MOBEPXHOCTb, HUIMHAP. M3ydarh criocoObl mo-
Jy4eHUs HWIMHAPUYECKOU TOBEPXHOCTH, LIMJIMHAPA.
N300paxaTh UMIUHAP U €0 CEYEHUS IIJIOCKOCTHIO.
CB00OOIHO oOmepUpoBaTh MOHATUAMU: KOHHUYECKas
MIOBEPXHOCTh, KOHYC, YCEYEHHBI KOHYC. M3yuarh
CHOCOOBI MOJIy4YeHHUs] KOHUYECKON MOBEPXHOCTH, KO-
Hyca.

N300pakaTb KOHYC M €ro Ce4YeHHs IUIOCKOCThIO,
IIPOXOJAIIEH Yepe3 OCh, U IIJIOCKOCTBIO, NEPIEHIU-
KYJISIPHOU K OCH.

BreiBonuTh Qopmysbl 11 BbIUMCIEHHUS OOKOBOM U
MIOJIHOM ITOBEPXHOCTEH TeIl BpauleHus. Pemars cre-
pEOMETpHUYECKHUE 3a7a4M, CBSI3aHHBIC C TEJIAMH Bpa-
IIEHUs, HAXOKICHUEM IUIOIaau OOKOBOM M MOJIHOM
ITOBEPXHOCTH, TOCTPOEHUEM CEYEHU M.

Hcrnons30Barh Npu pELIEHUM 3a7ad IJIaHUMETpUYe-
ckue Qaxtel U Metoabl. CpaBHHBATh U aHAIU3UPO-
BAaTh YTBEPXKICHUSA C LIEIBIO BBISABICHUS JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHHM.
AHanM3upoBaTh U MOJEIUPOBATH HA SI3bIKE N€OMET-
pUM pearbHblE CUTYallMH, CBA3aHHBIE C KOHYCOM H




CTEH.

Cummerpus chepsl u mapa.
CrepeomeTprudeckue 3a/a4d Ha JI0Ka3aTelb-
CTBO M BBIYHCIICHHE, CBSI3aHHBIE CO Cepoil U
IapOM, TIOCTPOCHHEM HX CEUCHHH

IJIOCKOCTBIO.
[Ipuknanuele 3amayu, cBsi3aHHBIE cO cepoii
Y [1apoM.

[ToBTOpEHHE: OKPYKHOCTH Ha IJIOCKOCTH,

BBIYHCIICHUS B OKPY>KHOCTH, CTaHIApTHBIC
noxoous.

PaznnuHbple KOMOWHAIMM TEN BpAIICHUS H
MHOTOTPaHHUKOB. 3agadyu 1o teme «Tena u
MTOBEPXHOCTH BPAILICHUSD)

LUIHH]IPOM.
HccnenoBaTh MOCTPOCHHBIE MOJIETTH, B TOM YHUCIIE U C
MCIIOJIb30BaHUEM arrapaTa anreopbl
AKTyanu3upoBaTh (akThl U METOIbI IJIAHUMETPHH,
pelieBaHTHBIE TeME, POBOIUThH aHAJIOTHH.

CB0OOOHO OomepupoBaTh MOHATHIAMH: cdepa U Imap,
LEHTp, paauyc, AMaMeTp cepbl U mapa.
HccnenoBaTh B3aUMHOE pACHOJIOXKEHHE CQEepbl H
MJIOCKOCTH.

®opmMynupoBaTh OINpeeIeHne KacaTelIbHO! MII0CKO-
cti K cdepe. [okazpiBaTh TEOpEeMbl O CBOWCTBE U
NPU3HAKE KacaTeIbHON IIIOCKOCTH.

BreiBonuth (Gopmyny Anis BBIYHUCICHHS IUIOIIATU
chepsl uepes paguyc cdepsl. Pemars crepeomerpu-
YecKue 3a/layd, CBsi3aHHbIE cO cepoil U IapoMm,
HaXOXJICHUEM IuIomany chepsl u e€ YacTei, To-
CTpOEHHEM ceueHHi cepsl U mapa.

AHaJII/I3I/Ip0BaTI) U MOJCIHMPOBATh Ha SA3BIKC I'€COMCT-
pUH pealbHbIE CUTYallMH, CBS3aHHBIE C MIAPOM U
chepoii.

Pemarp mpocTeie 3amaun, B KOTOPHIX (UTYPHPYIOT
KOM6I/IHaIII/II/I TCJI BpalllCHUA 1 MHOT'OI'PAaHHUKOB.
Hcnonp30BaTh MpU pEIICHUH 3ajad, CBSI3aHHBIX CO
chepoil 1 mapom, TUTAHUMETPUUECKHE (DAKTHI U Me-
Tonbl. Pemate crepeomerpuyeckue 3agauu, CBS3aH-
HBIC C TCJIaMU BpallCHUs, MOCTPOCHUCM CeUueHn! Tel
BpamcHus, € KOM6I/IHaHI/I$IMI/I TCJI BpalllCHUA WU MHO-
TOIPaHHUKOB.

HpOBO)II/ITI) JIOTUYCCKU KOPPEKTHBLIC JOKAa3aTCIbHBIC
paccyXIeHUs MPHU PEIICHUH T€OMETPUYECKHUX 3ajad,
CBSI3aHHBIX C MMEPIEHIUKYISIPHOCTHIO TUIOCKOCTEH.
AHaIM3upoBaTh U MOJIEIHPOBATH HA SI3BIKE T€OMET-
pyun peajlbHBIC CUTyalluH, CBA3AaHHBLIC C MHOI'OrpaH-
HUKAMH.

HccnenoBaTh MOCTPOCHHBIE MOJIEITH, B TOM YHUCIIE U C
MCIIOJIb30BAaHUEM ammapaTa anreopsl




[Tnomanu MOBEPXHOCTH U OOBE-
MBI KPYIJIBIX TEN

O06beém muuHapa. Teopema

00 o00Bvéme mpsmoro mmiauHapa. [lnomamu
OOKOBOH U MOJHON MOBEPXHOCTH LIUIUH/PA.
Beruncnenme o0bEMOB TeIl ¢ OMOIIBIO OTpe-
nenéaHoro uHTEerpana. O0sém konyca. Ilmo-
maau OOKOBOW U MOJTHOW MOBEPXHOCTU KOHY-
ca.

CrepeoMeTpuueckrue 3aJauyu, CBA3aHHBIE C
BBIYHCIICHHMEM 00bEMOB IIMJIMH]IPA, KOHYCA.
[Mpuknanueie 3amaun 1o Teme «OO0BEMBI H
IJIOLIAIM TOBEPXHOCTEH Tell.

OO0béM mapa u mapoBoro cekropa. Teopema
00 00béme mapa. [nomans chepsi.
CrepeoMerpuueckue 3aJaud, CBS3aHHBIE C
BBIUMCIICHHEM OOBEMOB IIIapa, IIapOBOTO
CErMEHTA, 1IaPOBOI0 CEKTOpA.

[Ipuknanueie 3aaauu o Teme «OObEMBI TN,
CBsi3aHHBIE ¢ O0BEMOM MIapa M IUIOIIAABIO
chepbl. CoOOTHOLIEHUS MEXIY IUIOUIAAIMHU
MOBEPXHOCTEN U 00bEMAMHU MTOT0OHBIX TEN.
ITonoGHBIE Tena B mpocTpaHCcTBe. M3MeHeHne
o0béma mpu mnonodbun. CrepeoMeTpuuecKue
3aJjauu, CBA3aHHbIE C BBIYMCICHHEM 00BEMOB
TeJN U IUIoIaiel MoBepXHOCTEN

CBoOOAHO oOmEepUPOBaTh MOHIATHSAMHU: OOBEM Tela,
IIOMIA/lb MOBEPXHOCTH. DOPMYITUPOBATH OCHOBHBIE
CBOMCTBa 0OBEMOB.

Jloka3biBaTh TeOpembl: 00 00BEME IWIHMHIpA; 00
00béMe KOHYCa.

BreiBouTh (GOpMyIbl TSl BEIYHCICHUS 00bEMaA yce-
YEHHOTO KOHYCA.

HccnenoBaTh MOCTPOSHHBIC MOJICTH, B TOM YHUCIIC U C
MCIIOJIb30BaHUEM arrapaTa anreOphl.

3HaTh BO3MOXHOCTH PEUICHUS 3a7a4 Ha TOCTPOCHHUE
HUPKYJIEM U JMHEWKOW, O KJIAaCCHYECKHX Hepas3pe-
IIMMBIX 3a/1a49aX.

CB0OOOIHO OmepupoBaTh MOHATUSMU: IIAPOBOM Cer-
MEHT, IIapOBOM CJIOW, IIAPOBOW CEKTOP, OCHOBAHHUE U
BBICOTA CETMEHTa, OCHOBAaHHME W BBHICOTA IIAPOBOTO
CJI051.

BreiBonuTh (opMyIibl sl HAXOXKICHHSI 00bEMOB 111a-
pPOBOTO CErMEHTa, MIAPOBOr0 CEKTOpa, IUIOLIAIN
cdepsl. [lokaspiBaTh TeopeMy 00 o0bEme mmiapa. Pe-
IaTh CTEPEOMETPUICCKHE 33]Ia4H, CBSI3aHHBIC C 00b-
€MOM 11apa, IMapoBOTO CETMEHTa, IIApPOBOTO CEKTO-
pa, TIoaaAbio chepsl.

CpaBHUBAThH U aHATTU3UPOBATH YTBEPKACHHUS C IEbIO
BBISIBJICHHSI JIOTHICCKH KOPPEKTHBIX H

HEKOPPEKTHBIX PacCyKIACHHUI. AHAIU3UPOBATh U MO-
JISIAPOBATh HA SI3BIKE TEOMETPUU pPEaJbHBIC CHUTYya-
IIUU, CBSI3aHHBIC C OOBEMOM IIapa, IMIAPOBOTO Cer-
MEHTa, IIAPOBOTO CETMEHTA, MJIOMIabI0 CepHhI.
CB0OOOIHO OmepupoBaTh MOHATHEM: MOJOOHBIE Teja
B IIPOCTPAHCTBE.

Beraucisite 00bEMBI TEJT C TOMOIIBIO ONPEAETEHHOTO
WHTETpaa.

Pemarp crepeomeTpuyeckue 3aaadd, CBSI3aHHBIC C
COOTHOIIEHUSIMU MEXIY TUIOMIAIIMU TOBEPXHOCTEH
1 00bEMaMH MOJJOOHBIX TEJT.

[TpoBOANTH JTIOTUYECKU KOPPEKTHBIE TOKA3aTEIbHbBIE




paccyXJICHUS MPH PEIICHHH FCOMETPUYCCKHX 3ajad,
CBSI3aHHBIX C BBIYHCIIEHHEM OOBEMOB TEI C IIOMO-
IIbIO ONPEACAEHHOIO0 MHTErpaia, HaX0XJICHUEM CO-
OTHOIICHHUSI MEXAY IUIOMIAIIMUA TOBEPXHOCTEH U
00BéMaMU ITONOOHBIX TE.

AHaIM3UpOBaTh W MOJCIHPOBATH HA SI3BIKE TEOMET-
pUH peajbHbIC CUTYAIlMH, CBSI3aHHBIC ¢ 00BEMaMHU U
MOBEPXHOCTSMH TE€JI, Ha JOKa3aTelbCTBO U Ha
HAXO0XJICHUE T€OMETPUUYCCKUX BEIINIMH

JBrxeHus

HBwkenust mpoctpancTtBa.  OToOpakeHUs.
JlBukenuss u  paBeHCTBO ¢uryp. OOmmume
CBOICTBA ABM KEHUN. Bl NBIKEHNN:
napajuleNbHBI MepeHoc, LEHTpadbHas CUM-
METpUs, 3€pKaJIbHAasi CHUMMETpPHs, MOBOPOT
BOKPYT IIPSIMOU.

[IpeobpazoBanus nomodbus. [Ipsmas u chepa
Diinepa.

['eomerpuueckue 3amaym Ha TMPUMEHEHHE
JIBUKCHHUSI

IIpuMeHATh npaBWIa BBITOJIHEHUS NEHCTBUN CIIOXKE-
HUS U BBIYUTAHHS BEKTOPOB, YMHOXKEHUSI BEKTOpa Ha
YKCIIO NPU PELICHUH 3a/1a4.

HaxoauTh KoOpAWHATHI BEKTOpa B JaHHOM 0Oa3uce u
CTPOUTH BEKTOP IO €r0 KOOpJUHATAM.

BceroMHUTH ompeienenne CKaasipHOTO YMHOXKEHUS U
€ro CBOMCTBA.

BbaucnsaTh ¢ NOMONIBIO CKAISPHOTO YMHOMXKEHUS
JUTMHBI BEKTOPOB, YT MEXKAY HUMH, yCTaHABINBAThH
MEPIEeHIUKYISIPHOCTh BEKTOPOB.

AHaNM3UPOBATh U MOJICIMPOBATH HA SI3BIKE T€OMET-
UM peabHbIE CUTYalluH, CBA3aHHBIE C PU3NUECKUMHU
BEKTOPHBIMHU BEIIMYMHAMH.

Vcnonb30BaTe NMpH PEUIEHWU 3a/ad, CBS3aHHBIX C
BEKTOpaMH B TPOCTPAHCTBE, IUIAHUMETPHUYECKUE
(baKThl 1 METOJIBI.

CB0OOOAHO OmEepUpOBaTh MOHATHUSMU: OTOOpPAKEHUE
NpOCTpaHCTBa Ha ce0sl, JABMKEHHME IPOCTPAHCTBA;
[IEHTpaJIbHAs, OCeBasi M 3epKajbHass CHMMETPHUH, I1a-
paJuIeNIbHBIN MepeHOC; PaBeHCTBO U Noj100ue Guryp.
Jloka3bIBaTh YTBEPXKIEHUS O TOM, YTO IIEHTpalbHAasl,
oceBass U 3epKajbHas CHUMMETPHHM, MapauleIbHbIHI
MEPEHOC SIBIISIOTCS JIBHKCHUSMHU. BBITIOTHATE TIpe-
o0Opa3oBaHus MOJ00USI.

OmnepupoBath NOHATHAMHU: MpsiMas U cdepa Diiepa.
Pemate reomeTprueckue 3aayll C MCIOJIb30BAHUEM
JIBIDKCHUH.




Hcnons3oBaTh NMpU penieHUM 3a1ad JBHKEHHUS MPO-
CTPAHCTBA U UX CBOWCTBA

[loBTOpenue, 06oOmIeHNE U CH-
CTeMaTH3aLysl 3HAHUI
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O06o06maroiiee TOBTOPSHHUE MOHSATHI U METO-
noB Kypca reomerpun 10—11 knaccos, cucre-
MAaTHU3aLMs 3HAHUU.

Hctopust pa3BuTus CTEPEOMETPUN KaK HAYKH
1 €€ poJib B Pa3BUTUM COBPEMEHHBIX HHXKe-
HEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

Pemate crepeomerpuueckre 3aaud Ha J10Ka3aTeilb-
CTBO MAaTE€MaTUYECKUX OTHOILICHHH, HaXO0XICHUE
F€OMETPUYECKUX BEJIIMYUH (JUIMH, YIJIOB, IUIOMIA/ICH,
00BEMOB).

Hcnonb3oBath MOpH PEUICHUU CTEPEOMETPUUECKUX
3aJa4 [JIaHUMETpUUecKre (PaKThl U METOBI.
[IpoBOAUTH JIOTMYECKU KOPPEKTHBIE JTOKa3aTeIbHbIC
PacCyXJIeHUs NPU PELIEHUU CTEPEOMETPUUYECKUX M
MJIAHUMETPUYECKUX 3a/1a4.

CpaBHMBaTh U AaHAJIU3UPOBATH PEATILHBIE CUTYAl[UU U
BBISIBJIATH BO3MOKHOCTh €€ MOJICTUPOBAHUS HA SI3bI-
K€ T€OMETPHH.

MopenupoBaTh peaqbHYI0 CHUTYallUI0 Ha SI3BIKE I'€0-
METPHUU U UCCIEA0BATH TOCTPOECHHBIE MOJIEIHN, B TOM
YHCJIC U C UCIIOJIb30BAHUEM arlapara ajareOpsl.
Hcnonb30BaTh KOMIIBIOTEPHBIE MPOTrpamMMBbl MPU pe-
meHun 3anad. [lonmydars mpencTaBlieHHE O T€OMET-
pUM KaKk O pa3BUBAIOLICICS HayKe, HUCCIeqyroulei
OKPY>KaIOIIMK MU, CBSI3aHHOW C peaIbHBIMU OOBEK-
TaMM, MOMOTAlOUIEH PEIINTh pealbHbIE KM3HEHHbIE
CUTYyaIlMu O POJU CTEPEOMETPUU B Pa3BUTHH COBpE-
MEHHBIX MH)KEHEPHBIX U KOMIBIOTEPHBIX TEXHOJOTHUI

OBIIEE KOJIMYECTBO YA-
COB 11O I[TPOTPAMME

102




IF'EOMETPUS B 10-11 knaccax

I'eomerpust siBsieTCs OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEr0 00IEro o0pa3oBaHMs, TaK
Kak o0OecredynBaeT BO3MOXHOCTb W3Y4YEHUs IUCHMIUIMH €CTECTBEHHO- HayyHON HAalpaBJI€HHOCTH U
IPEAMETOB T'yMaHHTApHOro LUKJA. [TOCKONBKY JIoTHYecKoe MbIUIeHUE, (HOPMHUpPYyEeMOe HpU H3YYECHUHU
00y4aroIUMHUCS NOHATUIHBIX OCHOB F€OMETPUH, IIPU J10KA3aTEIbCTBE TEOPEM U IOCTPOECHUU LEMOYKU
JIOTUYECKUX YTBEP)KJIEHUN IpPHU pEUIEHHMM I€OMETPUYECKUX 3a/lad, YMEHUE BbIIBUIaTh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCA IPU PELIEHUH 3a/ad €CTECTBEHHO-HAYYHOro LMKJIA, B
YaCTHOCTH (PU3UYECKUX 3ajad.

Iesnb ocBoeHus nmporpaMmsel yueOHOro Kypca «I'eoMeTpusi» Ha yriyOJEéHHOM ypOBHE — pa3BUTHE
UH/IMBUYAIBHBIX CHOCOOHOCTEH OOydYalomMXcsi MpH HM3YYCHUH TEOMETPUH, KaK COCTaBJISIOIIEH
npeaMeTHol obsactu «MareMaTrka U HH(pOpMaTHKa» yepe3 oOecliedeHne BO3MOKHOCTH TPUOOPETEHUs
¥ UCTIOJIb30BaHUs OoJiee TITyOOKHX reOMETPUYECKUX 3HAHUN U NEHCTBUH, CHeNU(PUYHBIX TE€OMETpUHU, U
HEOOXOIUMBIX JJIsl YCHEIIHOro Npo(ecCHOHAIBHOrO 00pa3oBaHMs, CBA3aHHOIO C HCIOJIb30BAHUEM
MaTEMaTHUKH.

[IpuopuTeTHBIMM 3a7ayaMM Kypca TI'€OMETPHM Ha YIIIYyOJEHHOM YpPOBHE, PACIIUPSIOMUMH U
YCUJIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBJISIOTCS:

pacliMpeHe IMpeJCTaBIeHUs] O T'€OMETPUM KaK 4acTH MHUPOBOH KyJIbTypbl M (OpPMHpPOBAHUE
OCO3HaHHUS B3aMMOCBSA3M F'€OMETPUH C OKPYKAIOIIUM MUPOM;

¢dopMHpoBaHHE TPEACTABICHHUS O IPOCTPAHCTBEHHBIX (QUrypax Kak O BaKHEHIIuX
MaTeMaTUYECKUX MOJEIISAX, TO3BOJISIIOIIMX ONUCHIBATh U U3Yy4aTh Pa3HbIE SIBJIEHMS OKPYXKAIOIIEro Mupa,
3HaHUE MOHATUHHOrO anmnapara 1o paszaeiny «CrepeoMeTpus» yueOHOro Kypca reoMEeTpUH;

(dbopmMupoBaHHE YMEHHSI BIaIeTh OCHOBHBIMHU MOHSATHSIMH O TPOCTPAHCTBEHHBIX (PHUTYpax M HX
OCHOBHBIMHM  CBOWMCTBaMH, 3HaHHE TeopeM, popMyl M yMEHHE UX IIPUMEHSThb, YMEHHs JO0Ka3bIBATh
TEOpPEMbI 1 HaXOJUTh HECTaHJAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

¢dbopmMHpoBaHHE YMEHMsS pACHO3HABATh HA 4YepTeXax, MOJAENSIX M B PpEAIbHOM MHpE
MHOTOTPaHHUKU U Te€Ja BPAIEeHUsI, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJIEIH;

¢dbopMHpOBaHHE MNOHHMMAHMS BO3MOXXHOCTH AKCHOMATHUYECKOTO IOCTPOEHHUS MaTeMaTHYeCKUX
Teopuid, (OPMUPOBAHHE IOHUMAaHHUS POJIM  AKCMOMATHKHU IIPU IIPOBEIECHUU PACCYKICHUI;

(dbopMHpOBaHHE YMEHUS BJIaJeTh METOJAMH JI0KA3aTENIbCTB M aJTOPUTMOB PEIIEHUS, YMEHUS UX
IPUMEHSTh, [IPOBOAUTH JTOKA3aTEIbHBIE PACCYKIEHUS B XOJI€ PELICHUS CTEPEOMETPUUYECKUX 3a7ad U
3aJad € IPAKTUYECKUM  coJiepKaHHeM, (OpMUpOBaHME TPEACTaBICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCTB MPU 0OOCHOBAHMM MAaTEMAaTUYECKUX YTBEPXKACHUW M POJIM aKCMOMAaTUKU B MPOBEICHUU
JENYKTUBHBIX PacCyXICHUM;

pa3BUTHE U COBEPUICHCTBOBAHNE MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH 00yUaromxcs,
IIO3HABATEJILHON AaKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHMI, KPUTHUYHOCTH MBILUICHUS, HMHTEpeca K
W3YYEHHUIO T€OMETPHH;

¢dopmupoBaHre (PyHKIIMOHAILHOW TPAMOTHOCTH, PEJIEBAHTHON F€OMETPUM: YMEHUS paciio3HaBaTh
IPOSIBIEHUS TE€OMETPUYECKUX MOHATUN, OOBEKTOB M 3aKOHOMEpPHOCTEW B pEaJbHBIX >KU3HEHHBIX
CUTyallMsIX M TIIpU U3y4YEHUU JIpYTux y4eOHBIX TPEeIMETOB, IMPOSBIECHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJENMPOBAHUS pEANbHBIX CUTYallUH, HCCIEJOBAHMUS IOCTPOCHHBIX MOJEIeH,
MHTEPIIPETALMU [TOJIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIEp)KATEIBbHBIMU JIHHUSIMEH y4eOHOTO Kypca «['eomerpusi» B 10-11 kiraccax
apisitorea:  «lIpsiMple M IUIOCKOCTM B IIPOCTpaHCTBE», «MHoOrorpaHHukn», «Tema BpalieHus»,
«BexTopbel 1 KOOpAMHATHI B MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CohopmynupoBannoe B PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMUY,
peeBaHTHBIX TE€OMETPUU Ha YriyoséHHoOM ypoBHe oOydenmsi B 10-11 kmaccax, OTHOCHUTCS KO BCEM
COJIepKaTeNbHBIM JIMHUAM Y4eOHOTrO Kypca, a (OpMHpPOBAHUE JIOTHYECKUX YMEHHI pacrpenaernsercs He
TOJIbKO TIO COJIEp’KaTeNbHBIM JIMHUAM, HO U 1o roaaMm oOydenusa. CopaepxaHue o0Opa3zoBaHUS,
COOTBETCTBYIOIIIEE IPEIMETHBIM pe3yibTaraM ocBoeHusi denepanbHoil paboueil mporpammsl,
pacnpenenéHHbIM 10 rojaM OO0y4YeHHs, CTPYKTYpUPOBAaHO TakuM 00pa3oMm, YTOOBI KO BCEM
OCHOBHBIM, MPUHUIUIHAIBHBIM BOIpOcaM oOOydaromuecss oOpamaiuch HEOAHOKPATHO. DTO IMO3BOJISET
OpraHM30BaTh OBJIAJIEHUE TEOMETPUUECKUMU TOHATUAMU M  HaBbIKAMH  IOCIEAOBAaTENIbHO U
MOCTYNATEeNbHO, C COOJIIOJICHUEM NPUHIMIA MTPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIOYATh B OOIIYIO



CUCTEMY T'€OMETPUUYECKUX MPECTaBICHUN 00ydalolUXCsl, paciupss U yriuyosnss e€, oOpa3ys MpoyHbIe
MHO>KECTBEHHBIC CBSI3H.

[lepexon k U3y4eHHUI0 TEOMETPUU Ha YTIyOIEHHOM YPOBHE O3BOJISET:

co3mate ycnoBus s auddepeHnmanmu  oOydeHHUs, MOCTPOCHHS  WHIAMBHIYAIbHBIX
00pa3oBaTeNbHbIX MPOTrpamMM, OOECHEUUTh YIrIyONEHHOE U3yUYeHHE TIeOMETPUUKAK COCTaBJISAIOLICH
yueOHoro mpenMera «MaTeMaTHKa,

MOATOTOBUTh OOYyYalOUIMXCSd K MPOJNOJDKEHUIO HU3YYeHHs MaTeMaTHKd C Y4YETOM BbIOOpa
Oynymeidt  mpodeccuu, obecriedynBasi  MPEEMCTBEHHOCTh ~ MEXAY  OOIIMM U TIPO(hEeCCHOHATBLHBIM
o0OpaszoBaHHEM.

Ha u3yuenue yuebHOro kypca «l'eomerpusi» Ha yriayOJI€HHOM ypOBHE OTBOJUTCS

204 gaca: B 10 kmacce — 102 yaca (3 uaca B nemenwo), B 11 kmacce — 102 wuaca (3 yaca B
HEJIETTIO).

COJEPKAHUE OBYYEHUA

10 KJIACC
IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUS cTepeoMeTpuu. Touka, mpsMas, IIOCKOCTb, MpocTpaHcTBO. [lonsTue o6
AKCMOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHHU U CIICICTBHS U3 HUX.

B3aumHOe pacnosiokeHue NpsAMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, IapajljIC/IbHBIE U
cKkpemuBamomuecs mnpsamele. lIpu3zHaku ckpemmBarommxcs nOpsmbix. [lapamiensHOCT NpAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: MApaUIEJIbHBIE MPsSMbIE B IPOCTPAHCTBE, IMAPAJICIBHOCTh TPEX
IPSAMBIX, MApaUIEIBHOCT MPSIMOM M IIOCKOCTH. [lapasuienlbHOE M LEHTPAIBHOE IPOECKTUPOBAHME,
n3o0paxxenue ¢uryp. OCHOBHbIE CBOWCTBa NapajlIelbHOTO MpoeKTHpoBaHus. M300paxenue ¢uryp B
[IapaJUICIIbHOM IPOEKIMU. YIVIBI C COHANPABICHHBIMA CTOPOHAMH, YroJI MEXKIAy IpPsSMBIMUB
npocTpaHcTBe. llapamienbHOCTh IUIOCKOCTEW: INapajuleiabHbIE IUIOCKOCTH, CBOMCTBA NapajuleIbHBIX
wiockocteil. [Ipocreiinme mpocTpaHCTBEHHbIE (DUTYphl Ha IUIOCKOCTH: TETpajdJlp, Mapalljielienumnes,
IIOCTPOCHUE CEUYECHUH.

[lepneHMKYIAPHOCTE  NPAMOU u IJIOCKOCTH: IIEPIEHIUKYIISIPHBIC IIpsIMBIE B
IPOCTPAHCTBE, MpsMbIE MApaUIe]bHbIE M NEPHEHAMKYJISAPHBIE K  IUIOCKOCTH,  IIPHU3HAK
NEPHEHAUKYJISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpEeMa O NPSIMOW INEPIEHIUKYISAPHOU IUIOCKOCTH.
OproroHanbHOe IPOEKTHpOBaHKE. [IepneHInKyNAp U HAaKJIOHHBIE: PACCTOSIHUE OT TOYKHU A0 MJIOCKOCTH,
paccTosiHiE OT MPSIMOM 10 IJIOCKOCTH, MPOEKIUs (UTyphl Ha IUIOCKOCTh. llepneHAuKyIspHOCTh
IIJIOCKOCTEN: IIPU3HAK IIEPIIEHIUKYISAPHOCTU IBYX INIOCKOCTEN. Teopema o TpEX nepneHauKyIsapax.

VYTIuBl B IPOCTPAHCTBE: YIOJ MEXAY NMPSMON U INIOCKOCTBIO, IBYTPAHHBIA YTOJI, TUHEHHBIN yroJl
JBYTpaHHOro yria. TpéXrpaHHelii 1 MHOrorpaHsble yribl. CBOWCTBA IUIOCKHX YIJIOB MHOTOTPaHHOIO
yria. CBOMCTBA MJIOCKUX M JBYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB M CHHYCOB
JUIA TPEXTPAHHOTO yIia.

MHuororpanHuKu

Bunbl MHOrOrpaHHukoB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yrospHas nmpusma, npsmas u
HaKJIOHHAs TNpHU3MBbl, OOKOBas M TOJIHAS IMOBEPXHOCTh Mpu3Mbl. [lapannenenumen, npsMoOyrojabHbIH
napaJuiesienuIe] U ero cpoicrsa. Kparwailime myTM Ha NOBEPXHOCTM MHOIOrpaHHHKa. Teopema
Oinepa. IIpoctpanctBenHas teopema I[Iudaropa. [Mupamuaa: n-yronbHas nupaMmuia, MpaBUIbHAs U
yceuéHHas nupamuibl. CBoiicTBa pébep M OOKOBBIX TpaHel MpaBWiIbHOM mHUpaMuibl. IIpaBunbHBIE
MHOTOTPaHHMKU: MTpaBUJIbHAS MPU3Ma U IPaBUIIbHAS IMPAMMJIA, IPABUIIbHAS TPEYroJIbHAs MUpaMHUia U
MPaBWIBHBIN TeTpasip, kyO. IlpencraBienne o npaBUIbHBIX MHOTOTPAHHHUKAX: OKTa3Jp, JOJEKadAp U
UKOCadIp.

Boruncnenue 371€eMEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yribel. [lmomans OoKoBOi
MIOBEPXHOCTHU U IOJHON NTOBEPXHOCTHU NPSAMOU NPU3MBI, ILIOIIAAb OCHOBAHU,

TeopemMa O OOKOBOW TOBEPXHOCTH NPsAMOW mpusMbl. [lmomaas OOKOBOW TOBEPXHOCTH H
IIOBEPXHOCTHU IIPaBUIILHOM MUPAMUJIBI, TEOPEMA O IJIOIIAAN YCEUEHHON MUPAMUIBI.

CummeTpusi B NOPOCTPAHCTBE. JJIEMEHTbl CHMMETPHUM IPABWIBHBIX MHOTOTPAaHHUKOB.

CumMeTpusi B TpaBUIBHOM MHOTOTPAHHMKE: CHMMETPHS MapajllesieNuIeaa, HMUPaMUJIBL.
CummeTpuss TpaBUIBHBIX IPU3M, CHMMETPUS IPABUJIBHON TUPAMUIBI.



BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJEBOIO BEKTOpA, BEKTOPHI
KOJIJIMHEApHbIE, COHAIIPABICHHBIE M IPOTUBOIOJIOKHO HAIIPABJICHHBIE BEKTOPBl. PaBEHCTBO BEKTOPOB.
JlecTBUS C BEKTOpaMU: CJIOKEHUE M BbIUUTAHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXECHHE
BekTopa Ha uucio. CBoiicTBa ciaoxeHus: BeKTOpoB. CBONCTBA yMHOXKEHUs BEeKTOpa Ha uucio. [lonarue
KOMIUIaHapHble BeKTOphl. Ilpu3Hak komIiutaHapHocTu TpEX BekTOpoB. llpaBuno mnapaiienenunena.
Teopema 0 pa3nokeHMM BeKTOpa IO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpsMoyrosbHas cucrema
KoopauHat B npoctpaHcTBe. Koopaunatel BekTtopa. CBsi3b MeXAYy KOOpAMHATaMM BEKTOpa H
KOOpJIMHATaMHU TOYEK. YToJI MeXy BekTopamu. CKalsipHOE NIPOU3BEJCHUE BEKTOPOB.

11 KJIACC
Tena Bpamenust

[TonsTHS: UMAMHIPUYECKAs TOBEPXHOCTh, KOHUYECKas TOBEPXHOCTh, CPepruiecKasimoBEepXHOCTb,
oOpasytomue moBepxHocTei. Tema BpamieHus: IMUIUHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, miap.
B3aumnoe pacnonoxenue cdepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkeHue Ten
BpaIeHUs Ha TUNIOCKOCTH. Pa3BépTranununapa u konyca. CuMmeTpus cepsl U mapa.

O06bEmM. OcHoBHBIE cBoiicTBa 00BEMOB Tel. Teopema 00 00bEME MPAMOYTOJIBHOTO
napaienenumnena u ciaeacTBus u3 He€. O0bEM MPSIMOIl 1 HAKIIOHHOW MPHU3MBI, IIHJIUHIPA, THPAMUIBI 1
KoHyca. OO0BEM I1apa U MapoBOro CETMEHTA.

KoMOuHanuu Ten BpaiieHus 1 MHOTOIpaHHUKOB. [Ipu3ma, BOucaHHas B IWIIMHJD, OMMCAHHAsS
okoyo mumuHapa. [lepeceuenne chepsl u mapa ¢ mwiockocthio. Kacanue mapau cdepbl MI0CKOCTHIO.
[TonsiTHe MHOTOIpaHHUKA, OMHCAHHOTO OKOJIO cdepbl, chepbl, BIUCAHHON B MHOTOTPAaHHUK WU TEJIO
BpAIICHHUS.

[Inomanps MOBEPXHOCTH LMIUHApA, KOHyca, Mwiomanb cheper u e€ wyacreid. [lomobue B
npoctpancTBe. OTHOMICHHE 00BEMOB, IUIOMIACH MOBEPXHOCTEH MOA00HBIX (uryp. [IpeodOpasoBanue
nonobusi, roMmoTeTus. Perenne 3a1a4 Ha MIOCKOCTUC UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoeHne cedeHnii MHOTOTPAHHUKOB M TEJl BPALICHUS: CEYCHHUs LWIMHIpA (TMapaienbHO U
NEPIEeHIUKYIAPHO OCH), CEYeHUs KOHYyca (MapajijieibHOe OCHOBAHHIO M IIPOXOJIAIIEee Yepe3 BEpUINHY),
CeUeHMsI Iapa, METOABI IMOCTPOCHUSI CEYCHUI: METOJ CIIEZ0B, METOJl BHYTPEHHETO MPOCKTUPOBAHUS,
METO/] IepeHOca CEKYIIEH MIOCKOCTH.

BekTopbI H KOOPAMHATHI B MPOCTPAHCTBE

Bextopsl B mpoctpancTBe. Omepanuu Haja BeKTOpamu. BeKTOpHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa  BeKTOpHOTO yMHOXeHHs. [IpsMoyrompHas cucremMa KOOpDAMHAT B IPOCTPAHCTBE.
Koopaunats! Bektopa. Pa3noxenue Bekropa mno 6asucy. KoopauHaTHO- BEKTOPHBIN METOJ MPU PEIICHUH
TeOMETPHUYECKUX 3a/1ad.

JABHKEeHHS B IPOCTPAHCTBE

JBwxenus mpoctpanctBa. OtoOpakenus. [IBmkeHus u paBeHCTBO ¢uryp. OOmime CBOMCTBa
IBUKEHUH. BuIbl [BWKEHUU: MapaljieNbHbIl TEpeHoC, IEHTpajdbHas CHUMMETpPHUS, 3epKaibHas
CUMMETpHUS, TOBOPOT BOKpYT NpsaAMoii. [IpeoOpazoBanus nonodus. [psmas u cdepa Ditnepa.

NPEJIMETHBIE PE3YJIbTATbBI

K xonny 10 kacca oOyuaromuiicss Hay4uTcs:

CBOOOJHO OIEPUPOBATh OCHOBHBIMH MOHSTHSMH CTEPEOMETPHHM TIPH PEIICHHH 33134 |
IPOBEIEHUN MaTEMaTUYECKUX PacCyKICHUM;

MPUMEHSTh AKCHOMBI CTEPEOMETPHH U CIICACTBUS M3 HUX TP PEIICHUUTCOMETPHIECKUX 33/1a4;

KJaccu(UIUpPOBaTh B3aMMHOE PACIOJOKEHHE NPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONEPHPOBATH MOHATHUAMH, CBSI3aHHBIMH C YIJIAMU B MPOCTPAHCTBE:MEXy IPSIMBIMU B
MIPOCTPAHCTBE, MEXTY MPSIMOI H TUIOCKOCTHIO;

CBOOOTHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C MHOTOI'paHHUKAMU;

CBOOOJHO  pAacmo3HaBaTh  OCHOBHBIE  BHJBI ~ MHOTOTPAaHHHKOB  (IpuU3Ma,  THpaMHIa,
pSMOYTOJIbHBIN Mapasienenunen, Kyo);

KIaccu(UIMpPOBaTh MHOTOTPAHHWKH, BBIOMpas OCHOBAaHWS [UIS KJIACCH(HUKAIMK; CBOOOIHO
ONEpPUPOBATH MOHATUSMH, CBSI3aHHBIMH C CEYEHHWEM MHOTOTPAHHUKOB



IIJIOCKOCTBIO;

BBIMOJIHATh MapalljielbHOE, LEHTPAJbHOE W OPTOTOHAIBHOE TMPOEKTHpPOBaHHE (GUTYp Ha
IJIOCKOCTb, BBIMIOJIHATH N300paxeHusi PUryp Ha MI0CKOCTH;

CTPOUTb CEUYEHHUS MHOTOI'PAaHHUKOB PA3IU4YHBIMU METOJAMH, BBIIOIHSTH (BBIHOCHBIE) INIOCKUE
YepTekKH U3 PUCYHKOB MPOCThIX 00BEMHBIX GUTYD: BUI CBEPXY, COOKY, CHU3Y;

BBIUUCIIATH IJIOLIAJAM TIOBEPXHOCTEH MHOTOTpaHHUKOB (IpHU3Ma, IMUpaMuja), TeOMETPUUYECKUX
TeN ¢ IpUuMeHeHueM GhopMyit;

CBOOO/IHO ONEpUPOBATh MOHATUSAMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTpP, OCHU IIOCKOCTh
CUMMETPUH, LIEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYPHI;

CBOOOZIHO OIEPUPOBaTh IOHATHUAMM, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpJAMHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH ICUCTBUS HAJl BEKTOPaMU;

pemiaTh 3aJadyd  Ha  JIOKA3aTeIbCTBO MATEMATHMYECKUX OTHOLUEHUH M HaXO0XKACHUE
F€OMETPUYECKUX BEJIWYMH, NPHUMEHSS H3BECTHBIE METOJBI IIPU PEIICHUH MAaTEMaTH4YeCKHX 3aaad
MOBBIIIEHHOI'O U BBICOKOTO YPOBHS CJIOKHOCTH;

IIPUMEHATH IIPOCTEUIINE IIPOrPAMMHBIE CPEICTBA U MIEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PELIEHNH CTEPEOMETPUUYECKUX 3a]1ay;

U3BJIEKaTh, MPeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HMHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, nIpeJCcTaBICHHYIO Ha YepPTekKaxX U PUCYHKAX;

IIPUMEHATH IIOJyYCHHbIC 3HAHUSA Ha IIPAKTHKE: CPAaBHMBATb W AHAIM3UPOBATH pEaJbHBIE
CUTyallud, NPUMEHATh U3YYEHHbIE TMOHATHUS B IPOLECCE I[IOMCKA pEUIeHUsT MaTeMaTUYeCKU
c(hopMyJIMPOBAHHOMN IPOOJIEMBI, MOJIEIUPOBAThH PEAJIbHbIE CUTYallUM HasI3bIKE F€OMETPHUH, UCCIEA0BATh
MOCTPOCHHBIE MOJIEJHN C HCIIOJIb30BAHHEM T'€OMETPUUYECKUX MOHATUH U TEOpeM, ammapara ajireOpsl,
pemaTh NPaKTUYECKUE 3a1a41,CBSI3aHHbBIE C HAX0XKICHUEM T€OMETPUYECKUX BEIUYHH;

UMETh TMpeACTaBIeHHs 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPUM KaK COCTaBHOW YacTH
(dyHIaMeHTa pa3BUTHSI TEXHOJIOTHUH.

K koniy 11 kjacca oOydaromuiicss HayquTCs:

CBOOOJHO OINEpPUPOBATH MOHATUSAMH, CBA3aHHBIMU C LWIMHIPUYECKOH, KOHMUYECKOH U
cepruvecKoil MOBEPXHOCTAMH, OOBSICHITH CIOCOOBI TOTYUYCHHUS;

OIEpUPOBaTh MOHATHUAMH, CBSI3aHHBIMU C TE€JIaMH BpAIIEHUS: LMIUHIPOM, KOHYCOM, chepoil u
1apoMm;

pacrio3HaBaTh Tela BpalleHus (UMIMHIP, KOHYC, cdepa M map) U OOBSICHATH CIIOCOObBI
TIOJTyYEHUS TEJl BPAIICHUS;

KJ1accu(UIIUPOBATh B3aMMHOE PacojokeHne chepsl U MIOCKOCTH;

BBIUUCIIATh BEJWYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeJ BpAIICHUS, O0BbEMBI W ILIOMIAA
MOBEPXHOCTEH MHOTOIPaHHMKOB W TeNl BpAILEHMs, T€OMETPUYECKHUX TeJIC MpUMEHEeHHEeM (hopMyi;

CBOOOJHO ONEPUPOBATh MOHATHUSAMH, CBS3aHHBIMH C KOMOWHAIIMSIMH TeNl BpAIICHUS H
MHOT'OI'pPaHHMKOB: MHOTOI'PaHHUK, BIIMCAaHHBIN B cepy U ONMUCcCaHHbIN 0KoJI0 chepsl, chepa, BHUCaHHAS
B MHOTOTPAHHUK WJIH TEJIO BPAIICHHS,

BBIUUCIIATH COOTHOILIEHHUS MEX]Ty TUIOIIASIMH ITOBEPXHOCTENH U 00bEMaMH 1O100HBIX TET;

n300paxaTb M3ydaeMble (QUIypbl, BBINOJHATH (BBIHOCHBIE) IUIOCKME YEPTEXKU U3 PUCYHKOB
HPOCTHIX 00BEMHBIX (UTYpP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpaIlleHUS;

W3BIIEKaTh, HMHTEPIPETHPOBATh W MPEOOpPa30OBBIBATH WHGOPMAIHMIO O TPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (purypax, npeicTaBlIeHHYIO Ha YepTeXax U PUCYHKaX;

CBOOOJTHO ONIEpUPOBATh MOHATHEM BEKTOP B TPOCTPAHCTBE;BHIIOIHATE ONEPAIIMU HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHUEM B JIEKapTOBOW CHCTEME KOOPIMHAT;

pemarh TreOMETpUYEeCKHe 3aJadd Ha BBIYHCICHHE YTIIOB MEXKAY NPSIMBIMH W TUIOCKOCTSIMH,
BBIUUCIIEHHE PpACCTOSHMM OT TOYKM  JIO IUIOCKOCTH, B  LI€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJWHATHOTO METO/Ia IIPH PEIICHHH;

CBOOOJHO OIEPUPOBATh MOHATUAMHU, CBS3aHHBIMH C JBH)KEHHEM B IPOCTPAHCTBE, 3HATh
CBOICTBA JIBUKCHUM;



BBINOJIHATh M300pa)kK€HUs] MHOTOIPAaHHMKOM W TeJl BpAIllEHUs NPU MapajuleIbHOM IEPEHOCE,
[EHTPAJIbHOW CHUMMETPHUH, 3e€pPKabHOW CHUMMETPHH, NPH MOBOPOTE BOKPYT MPSMOH, Mpeodpa3zoBaHUs
MOIO0HS;

CTPOUTb CEYEHHUs MHOTOTPAaHHMKOB W TEJl BpALICHMS: CEYEHMs] LWIMHIApa (HapaieIbHO U
HNEPHIEHIUKYIPHO OCH), CEUEHHs] KOHyca (MapajuleIbHOe OCHOBAHUIO U IIPOXOJAIEe Yepe3 BEpIIUHY),
Ce4yeHus 1apa;

UCIIOJIb30BAaTh  METOABl IIOCTPOEHUS CEUEHUH: METOJ  CJIEeI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IIEPEHOCA CEKYILEH INIOCKOCTH;

JOKa3bIBaTh FEOMETPUUYECKNE YTBEPIKICHUS;

OPUMEHSATh  TeoMeTpuueckue  (akThl IS PEUICeHHUs  CTEPEOMETPHYECKUX  3a7ad,
IIPEIIIOJIaratoIuX HECKOJIBKO IIaroB PpEUICHMs, €CIM YCJIOBHA IIPUMEHEHMs 3aJaHbl B SIBHOW U
HEsIBHOH (opme;

pemlate 3aJa4yd  HAa  JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOUICHMM M HAaxXOXKICHHE
F€OMETPUYECKUX BEJINYUH;

IIPUMEHATh INPOTPaMMHBIE CPEICTBA U 3JICKTPOHHO-KOMMYHHUKALlMOHHBIE CHCTEMBI IIPU
pEeLIEHUN CTEPEOMETPUYECKHX 3a/1a4;

IIPUMEHATh IOJIY4YCHHBIE 3HAaHUsA Ha IIPaKTUKE: CPaBHUBAaTh, AHAIU3UPOBATH WM OLIEHUBATh
peajbHble CUTYallUM, INPUMEHATh W3Y4YECHHBIE IOHATHS, TEOPEMBI, CBOMCTBA B IIpoLiecCE IOUCKA
peleHuss MareMaTHYeckd CGOpPMYIMPOBAHHOW MpoOIEeMbl, MOJEIMPOBATH peajbHble CUTYyallMd Ha
A3BIKE TEOMETPUH, UCCIIEIOBATh IIOCTPOCHHBIE MOJIEIH C UCIIOIb30BAHNEM I'€OMETPUUYECKUX ITOHATHN U
TEeopeM, ammapara aiureOpbl, pemaTrb MPAKTHUYECKHE 3aJaud, CBA3aHHbIE C HaXOXJIEHUEM
r€OMETPUYECKUX BEINYMH;

UMETh MPE/CTaBIEHUsI 00 OCHOBHBIX JTalax pa3BUTUS TI'€OMETPUM KaK COCTaBHOM YacTu
(dyHIaMeHTa pa3BUTHSI TEXHOJIOTHUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Hazsanue KomugectBo OcHOBHOE OCHOBHBIE BUIIBI AEATEIHLHOCTHA
paznena (TeMbl) 4acoB CONCpKAHHC 00ydJarImuxcs
Brenenue B crepeo- 23 OCHOBHBIE TPOCTPAHCTBEHHBIC(DUTYPHI. Onpenensarp MIOCKOCTh Kak (pUrypy, B KOTOPOM BBITIOJ-

METPHIO

[TonsiTust crepeoMeTpuu: TOYKA, MpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO.

OcHOBHBIE TTpaBUJIa H300pAKEHUS

Ha PUCYHKE IUIOCKOCTH, apaJljIebHBIX IPSMBIX (OTpe3-
KOB), CEPEIMHBI OTPE3KA.

[TonsATHSA: EpeceKaroIuecs MIIOCKOCTH, [IEPECEKAIOIIE-
sl IpsIMasi ¥ IJIOCKOCTh;OJIYIIPOCTPAHCTBO.
MHoOrorpaHHukH, H300pakeHUEe MPOCTEUIINX Ipo-
CTPAaHCTBEHHBIX (UIYp, HECYLIECTBYIOIIHUX OOBEKTOB.
AKCHOMBI CTEPEOMETPHUHU U NIEPBBIE CIECICTBUS U3 HUX.
Crioco0bl 3a7aHus MPSMBIX | IUIOCKOCTEH B MPOCTpaH-
CTBE.

O6o3HaueHust npsAMbIX U miockocrel. Ceuenus. N3006-
pakeHHe Ce4YeHUH Mupamujibl, Ky0a M MPHU3MBbI, KOTO-
pBHIENPOX0aAIT uepe3 ux peopa.

N300paxkeHne nepecedeHusn0ay4eHHbIX MII0CKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYEHUN pa3HBIMU LIBeE-
TaMH.

Meton cnenoB s mocTpoeHusi cedeHui. CBoicTBa
nepecedeHnii mpsameIx U mockocred. Ilocrpoenue ce-
YeHUW B TUpamMuie, Kyoe mo TpéM ToukaM Ha péOpax.
CozlaHue BBIHOCHBIX YEpTEXKEH M 3aluch IIaroB IO-
CTpOEHHUS.

IToBTOpeHue miuanumeTpun. Teopema O HPONOPLHO-
HaJbHBIX OTpe3Kax. [lonobue TpeyroapHUKOB.

Teopema Menenast. Pacuérel

B CEUEHUSX Ha BEIHOCHBIX YepTexkKax.

VcTopus pa3BUTHS IUIAHUMETPUHUN CTEPEOMETPUU

HSIETCS IUIAaHUMETpPHUS. JlenaTe mpoCcTenne JOTHYECKUE
BBIBO/IbI U3 AKCHOMAaTHKH TUIOCKOCTH.

[IpuBoauTE mpUMEpHl pealibHbIX OOBEKTOB, HJ€aln3a-
€N KOTOPBIXSBISAIOTCA AKCHOMBI T€OMETPHUU.

N3yyaTh, IpUMEHATH NPUHLUIIBIITIOCTPOCHUS CEYEHUN.
Hcnonp30Bath U NOCTPOEHUSI CEUEHUN METOJ CIIENOB,
METOJI BHYTPEHHETO IPOECKTHUPOBAHMS, METOJ IEPEHOCA
CEKYILEH IUIOCKOCTH.

Pemate crepeomerprueckue 3aladd: Ha OIPEICIICHUE
BUJIa CEYEHMS U HaXOXKICHHE €ro IUIOIAIH.
Akrtyanu3upoBaTh (aKTbl U METOJbI IVITAHUMETPUH, pe-
JIEBaHTHBIE TEME, IPOBOAUTH aHAJIOTUU.

Hcnonws30BaTh Npy pelIeHUH 3a/1ad CIEAYIOMNE TUIaHU-
MeTpHuuecKue (PaKThld METOBI:

Teopems! Danteca 1 0 TPONMOPIUOHAIBHBIX OTPE3KAX.
AnTropuTM JeNeHus OTpe3Ka Ha N paBHBIX vacted. Teo-
pemaMenenas.

PaBHOOeipeHHbI TpeyroabHUK. PaBHOCTOPOHHUI Tpe-
yronbHUK. I IpAMOYTrOabHBIN TPEYTOIbHUK.

CBolicTBO cpeaHed IMHUM TpeyrojibHUKa. (CBONCTBO
OucceKkTpuchl yriaa TpeyroipHuka. CBONCTBO MeauaH
TPEYrOJIbHUKA.

[Ipu3naku nonoOusi TpeyroiabHukoB. [lomyuats mpen-
CTaBJIEHUs 00 OCHOBHBIX JTalax pPa3BUTUS T€OMETPUHU
KaK COCTaBHOM yacTu (pyHJaMeHTa pa3BUTHUS TEXHOJIO-
Ui




B3anmuoe pacnoso-
JKCHHUC NIPSAMBIX B
MIPOCTPAHCTBE

B3anMHOe pacrnonoxeHne NOpsSMbIX B IMPOCTPAHCTBE.
CkpeuBatouiecst npsimple. IlpusHaku ckpeluBaro-
LIUXCS NPSAMBIX.

[TapannenpHble MpsMBIEB IPOCTpaHCTBE. Teopema

O CYUIECTBOBAaHMHU M E€IMHCTBEHHOCTH MpPSMOM Napai-
JIETIbHOW TAaHHOM

MpsIMOM, MPOXOAAIIEH Yepe3 TOUKY IMPOCTPAHCTBA U HE
Jexalen

Ha JIAaHHOW MPsIMOM.

Jlemma o mepeceyeHuM napajiesIbHbIX IPSIMbIX II0CKO-
ctbto. [TapamnensHOCTh TPEX HpsiMBIX. TeopeMa o TpEX
MapajuieIbHbIX MPSMBIX.

Teopema o ckpeuuBaromuxcsa npsaMbsix. [lapannensaoe
IIPOEKTUPOBAHHUE.

OcCHOBHBIE CBOWCTBAa MapajlIeIbHOIO MPOEKTHPOBAHUA.
N300pakenne pazHbIX (UTYp B MapajuIeqbHOU IMPOEK-
LUH.

[lenTpansHas nmpoexkuus.

Yron ¢ coHanpaBiI€HHBIMU CTOPOHAMH. YTOJI MEXIY
MIPSIMBIMHU.

3ajaun Ha JOKA3aTeNbCTBO U UCCIIEI0BAHNE, CBSI3AHHbBIC
C pacnoJI0’KEHUEM IPSIMBIX B IIPOCTPAHCTBE

KnaccugunupoBaTs B3aMMHOE PACHOIOKEHHUE IPSIMBIX B
IIPOCTPAHCTBE, WJUIIOCTPUPYS PUCYHKAMU U TIPUBOAS
IIPUMEpPBI U3 pEaIbHOM KU3HHU. J[OKa3bIBaTh TEOpeMy O
CYLIECTBOBAaHUM U €AMHCTBEHHOCTH NapajlIeIbHOM Ipsi-
MOM, MPOXOJAILEH Yepe3 TOUKY IIPOCTPAHCTBA U HE Jie-
JKalled Ha Jpyrod MNpsAMOM; JEMMY O MEPECEYEHUHU
IUIOCKOCTH ABYMs MapajuIeIbHBIMU NPSMBIMH; TEOPEMY
0 TpEX MapauIeIbHBIX MPSMBIX.

Jloka3piBaTh NMPU3HAK CKPEIIMBAIOIIUXCS MPAMBIX, TEO-
peEMY O CKPELIUBAOLIUXCS IPSMBIX.

Jloka3plBaTh TEOPEMY O PaBEHCTBE YIJIOB C COHAIIpaB-
JCHHBIMUA CTOpOoHaMHU. OOBSACHATH, YTO HA3BIBACTCA Ta-
paJIENIBHBIM U LIEHTPAJIBHBIM

IPOEKTUPOBAHUEM U KaK BBIIIOJHAETCS IPOEKTUPOBAHUE
¢uryp Ha 1iockocTb. Jloka3bIBaThb CBOWCTBa Hapai-
JIEJIbHOTO TIPOEKTUPOBAHUS.

N300paxaTh B mapajuleIbHONM NPOEKIMHU pasHble I'eo-
METpUYECKUE PUTYPBHI.

Pematp crepeoMerpuueckre 3aaud Ha J0Ka3aTeIbCTBO
U HUCCJIeI0BAaHUE, CBSA3AHHBIE C PACTIOIOKEHUEM MPSIMBIX
B IIPOCTPAHCTBE.

[IpoBoauTh AOKa3aTENbHBIE PACCYKICHUS MIPU PEILICHUU
TEOMETPUUYECKUX 3a7ad, CBSI3aHHBIX CO B3aMMHBIM pac-
MI0JIO)KEHUEM TPSIMBIX B IIPOCTPAHCTBE.

CpaBHuBaTh, aHAJIN3UPOBATh U OLIEHUBATh YTBEPKACHHUS
C LIETbIO BBISIBIICHUS JIOTHYECKU KOPPEKTHBIX M HEKOp-
PEKTHBIX paCCyXICHUI.

MonenpoBaTh peallbHbIE CUTYalluH, CBSI3aHHBIE CO B3a-
MMHBIM DPAaclojOXEeHHEM MPSMBIX B MPOCTPAHCTBE, Ha
SI3BIKE T€OMETPHH.

HccnenoBaTe MOCTPOECHHBIE MOJEIH C HCIIOIB30BAHUEM
reOMETPUUECKUX MOHATUI U TEOpeM, arnapara ajareopsl,
U(POBBIX PECYPCOB.

[lonydate npencTraBiaeHUE O LIEHTPAIBHOM IPOEKTUPO-
BaHUHU U 00 UCTOPHUH PabOT MO TEOPUH NMEPCHEKTUBBI

[TapannenpHOCTH

[ToHsATHA: MapaJuIeTbHOCTh NPSAMON M INTIOCKOCTH B MPO-

Krnaccudunuposars B3aiMHOE pacIioyIoKeHHe MPSMOM U




NPSAMBIX U IIOCKO-
cTen
B MPOCTPAHCTBE

CTPaHCTBE.
[Ipu3Hak napauieabHOCTH NPSIMOM U 11ockoctu. CBOM-
CTBa MAPAJUIEIbHOCTH IPAMOH U INIOCKOCTH.
I'eomeTprueckue 3a1auu Ha BBIYUCICHUE U J10Ka3aTelb-
CTBO, CBSI3aHHBIC C NAPAJICIBHOCTBIO NMPSMBIX U IUIOC-
KocTed B npoctpaHcTse. [locTpoeHue ceueHus, mpoxo-
JAIIEr0 4Yepe3 AAHHYIO NMPSMYI0 Ha 4epTeke U mapai-
JIEIIBHOTO APYTOM IIPSIMOM.

Pacuér otHomenuii. [lapamienbHas nmpoekuus, MpuUme-
HEHUE JUIsl IOCTPOEHUsI CEUYeHUN Ky0Oa M napajuienenu-
nezaa.

CaoiicTBa napauienenunena u npusmel. [lapamiensHbie
mwiockocTd. [Ipu3Haku napaiienbHOCTH JBYX IUIOCKO-
CTeM.

Teopema o0 napajenbHOCTH U €AUHCTBEHHOCTH IUIOCKO-
CTH, IPOXOJAIIEH 4Yepe3 TOUKYy, HE IPHUHAICKAIIYIO
JAHHOU IUIOCKOCTH U CJIEJCTBUSA U3 HEE.

CpolicTBa mapajieNbHbIX IJIOCKOCTEH: O MapaijiesibHO-
CTH NPSAMBIX IIEPECEUEHUS IIPHU NIEPECEUEHUM JIBYX Ia-
paUIeNBbHBIX TJIOCKOCTEN TpeThel; 00 OoTpe3kax mapal-
JIEJIBHBIX MPSMBIX, 3aKI0YEHHBIX MEXAY MapaieabHbl-
MU IIJIOCKOCTSIMHU; O MEPECEUEHUU MpsIMON C IByMs Ma-
paJIIENBbHBIMU INIOCKOCTSMHU

IIJIOCKOCTH B IPOCTPAHCTBE, IPUBOJS COOTBETCTBYIOIIIHE
MPUMEPBI U3 peabHOU XU3HU. POPMYIHUpPOBATH ONpE-
JIeJICHUE NapaJUIeNIbHBIX IPSIMOM U INTIOCKOCTH.
Jloka3pIiBaTh NpU3HAK O NAPALICIIBHOCTH IIPSMOU U
IJIOCKOCTH; CBOMCTBA NapaJlJIEIbHOCTH MPAMOU U IIJIOC-
KOCTH.

Pewmate crepeomerpuueckue 3a1aun BBIYUCICHUS U J10-
Ka3aTeJIbCTBO, CBA3aHHBIE C N1ApaJLIEIbHOCTHIO

IPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.

PemaTte npakthueckue 3aauyvd Ha MOCTPOCHHUE CEYEHUM
Ha YyepTexax TeTpas’Apa U napajuieJenunea.

Pemate crepeomerpuueckue 3agadyu, CBSI3aHHBIE C IIO-
CTPOECHUEM CEYEHUM IIIOCKOCTBIO.

[IpoBOaUTH JOTHYECKHM KOPPEKTHBIE JIOKA3aTEIIbHbIE
paccyKJIeHUs NpU PEIICHUH T'€OMETPUUYECKUX 3ajad
CBSA3aHHBIX C [IAPAJUIEIbHOCTBIO INIOCKOCTEN.
CpaBHMBaTh M aHaJU3UPOBATh pEANBHBIE CHUTYalUH,
CBSI3aHHBIE C MAPAUICIBHOCTHIO IPSMOW U IMIOCKOCTH B
IPOCTPAHCTBE; MOJIEIUPOBATh PEATIbHBIE CUTYAIlUH, CBA-
3aHHBIE C MTAPAILIEITBHOCTBIO

NPSMOUW M IUIOCKOCTH B IIPOCTPAHCTBE, HA S3BIKE T€O-
METpHUH

[IepnenquKyIsIpHOCTH
MIPSAMBIX U IIJIOCKO-
CTE! B IPOCTPAHCTBE
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[ToBTopenue: Teopema Iludaropa Ha MIOCKOCTH, TPUTO-
HOMETpPHUS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

CaoiicTBa Ky0a M NPSIMOYTOJBHOTO Mapajiesenumesa.
Bbruucnenne IMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM
napajuiesenumnese.

[lepneHIuKyNIApHOCTD NPAMOM U MI0ockocTH. [Ipu3Hak
MEPIEeHIUKYJIIPHOCTH MPSIMON U

10ckocTd. Teopema o CylecTBOBaHUH U €MHCTBEHHO-
CTH NPAMOU, IPOXOIAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U
NEPNEHIUKYIApHON K IIockoctu. [lmockoctu u mep-
MEeHAUKYJISpHbIE UM IpsMas B MHororpaHHukax. llep-
NEHAUKYJAp U HakiIoHHas. [locTpoeHnne neprneHaukyss-
pa U3 TOYKU Ha NPSMYIO.

AKTyanu3upoBaTh (PaKTbl U METOAB! INIAHUMETPUHU, pe-
JIEBaHTHBIE TEME, IPOBOAUTH aHAJIOTUU.
@opMynMpOBaTh  ONPEACIICHUS: MEPIEHIUKYIISIPHBIX
IPSIMBIX B IIPOCTPAHCTBE; OINpPEACIICHUE IPSMOM, Iep-
IIEHIUKYJISIPHOU K TUIOCKOCTH.

Jloka3bIBaTh: JIEMMY O INEPHEHIUKYJISPHOCTU IBYX IIa-
paUIENBHBIX NPSMBIX K TPETbEW NPSIMOU; TEOPEMBI O
CBA3U MEXIYy MapajIeIbHOCTBIO MPSAMBIX U UX IEPIICH-
JUKYJISIPHOCTBIO K IJIOCKOCTH.

JloKka3bIBaTh: TEOPEMY, BBIPAXKAIOLYIO IIPU3HAK IIEPIICH-
JUKYJISIPHOCTH MPSMOM U IJIOCKOCTH; TEOPEMY

O CYLIECTBOBAHMM U E€AVUHCTBEHHOCTH IPSMOH, IIPOXO-
JWIIIEN 4Yepe3 JaHHYK TOYKY U NEPHEHAMKYJISIPHOM K




Teopema o Tpéx meprneHmuKyspax (mpsmas U oOpat-
Has).

Yron Mexay ckpemuBaromUMucs npsaMbiMu. [louck
NIEPIEHIUKYJISPHBIX MPSAMBIX C TOMOLIBIO MEPIEHIUKY-
JSIPHBIX JIOCKOCTEN OpTOroHAJIbHOE MPOEKTUPOBAHUE.
[Toctpoenne ceuenuit Kyba, MPU3MBbI, MPABUIBHON IMH-
paMuUbI C TIOMOIIBIO OPTOrOHAIBHON MTPOEKIUU.
CuMMeTpHsi B IPOCTPAHCTBE OTHOCUTENIBHO IIOCKOCTH.
[InockocTn cuMMETpUil B MHOTOIPAaHHHUKAX.

IIpu3Hak NEpHEeHAUKYISAPHOCTH MHPSMOM M IIJIOCKOCTH
Kak clIeICTBUE cuMMeTpuH. [IpaBuibHbIE MHOTOTpaHHU-
K1

Pacuér paccrossHuii oT TOukH A0 MI0CKOCTH. CrOCOOBI
OIYCTUTb HNEPIEHIUKYJISAPbl: CUMMETPUS, CIBUI TOUKH
10 TapasuIeIbHON TPSMOM.

CnBur no HemapasuieIbHON MPSMOM, U3MEHEHUE PAcCTO-
STHUI

AHHOHU INIOCKOCTH.

N300pakaTh B3aUMHO TEPIEHAMKYISIPHBIE MPSIMYIO U
IUIOCKOCTb.

@opMynHMpoOBaTh CBOWCTBO IEPIEHIUKYISApPA IO OTHO-
LICHHIO K TUIOCKOCTH.

[Tosnydats npencraBiieHuEe O 3HAUEHUU NEPIEHIUKYIsApa
JUIsL Ipyrux oOnacrel Hayku ((pu3uka, sHEpreTHka, ja-
3€pHBIE TEXHOJIOTMM), B PEATBHOM KHU3HU (TEXHMKA,
OKpy»Karomas o0cTaHoBKa). Jloka3bIBaTh yTBEPKICHHUS,
CBSA3aHHBIC C NPOEKLIMEN NMPAMON HA IIJIOCKOCTh, HENEP-
NEHAUKYJISPHYIO K 3TON HpsiMOM. J[oka3biBaTh Teopemy
0 TPEX MEePNEeHINKYIIPaX U TEOPEMy 0OpaTHYIO TeopeMe
0 TPEX NEPIEHIUKYIIApax.

[Momyyats mpencraBieHne 00 OPTOrOHAIBLHOM MPOEKTH-
poBaHuHU. JloKa3plBaThb TEOPEMY O INPOEKIMH TOYKM Ha
IPSIMYIO.

Pematp crepeomeTrpudeckue 3ajadu, CBS3aHHBIE C IIEp-
HNEHAUKYISIPHOCTBIO IPSIMOM U TJIOCKOCTH.

Pemarp npukinanHble 3a1a4yy, CBSI3aHHBIE C HAXOXKJECHU-
€M reOMEeTPUYECKUX BEJTUUHH.

Pematp crepeoMeTpuueckue 3a1auu, CBA3AHHBIE C MPHU-
MEHEHHUEM TEOPEMBI O TPEX NEPIEHINKYIIApax,
HaXO0XJIEHUEM PACCTOSIHUM, TIOCTPOCHUEM ITPOEKIIUH.
CpaBHUBaTh M aHAJIU3UPOBATH YTBEPKACHUS C IEIJIBIO
BBISIBJICHUS JIOTUYECKH KOPPEKTHBIX U

HEKOPPEKTHBIX pacCyKIACHUI. AHaNIU3UpoOBaTh U Mo/e-
JUpPOBaTh Ha S3bIKE T'€OMETPUU pEaJbHbIE CUTYalluH,
CBSI3aHHBIE

C NEePIEeHIUKYIIPHOCTHIO MPSMOI M IJIOCKOCTH; HCCle-
JI0BaTh ITIOCTPOEHHBIE MOJIENIH, B TOM YHUCIIE U

C MCIIOJIb30BaHUEM arlrapara ajareopbl

VYTiabl ¥ paccTosIHUA
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HOBTOpeHI/IeZ yroji MeExXay HNpsAMbIMU Ha IIJIOCKOCTH,
TPUTOHOMETPHSI B TPOHM3BOJIBHOM TPEYrOJbHHUKE, TEO-
peMa KOCHHYCOB.

[ToBTOpEHUE: Yroin MEXAy CKPEUIUBAOIIUMUCS TPSIMBbI-
MU

AKTyanu3upoBaTh (PaKTbl U METOABI IJIAHUMETPUU, pe-
JIEBaHTHBIE TEME, IPOBOAUTH aHAJIOTHH.
DopMyIMpPOBaTh ONPENEICHUE IBYTPAHHOTO yIJIa.
Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX JIMHEHHBIX YIJIOB
JIBYTPAHHOTI'O yTJIa.




B IIpOCTpaHCTBE. ['eoMeTpruyeckne MeToAbl BEIUUCIECHUS
yria MeXAy IpsIMbIMU B MHOTOTPaHHHUKAX.

JByrpanubeiii yroja. CBOWCTBO JMHEWHBIX YIJIOB JIBY-
rpaHHoro yria. [lepnenaukyaspHble IIOCKOCTH.
CBoiicTBa B3aUMHO MEPHEHAUKYJISAPHBIX IUIOCKOCTEH.
[Ipu3Hak nepneHIuKyJIIpHOCTH IUIOCKOCTEN; TeopeMa o
NpsIMOM TNepeceyeHusl JABYX IUIOCKOCTEH NEPIEeHIHNKY-
JIIPHBIX TPETHEHN TUIOCKOCTH.

[IpssmoyronbHBIA  mapasuienenunen; Ky0; H3MepeHus,
CBOMCTBA INPSAMOYTOJIBHOTO Napajuienenunena. Teopema
0 JMAaroHalM NPSIMOYTOJBHOIO MapajuieNienuesa |
cienctBue u3 He€. CTepeoMeTpruecKue U MPHUKIAIHbIE
3a/1auy, CBSA3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM Mpsi-
MBIX U TUIOCKOCTH.

[loBTOpEeHHe: CKpeUMBaOIIMECs NpsMbIE, Napaljieib-
HbI€ IUIOCKOCTH B CTaHAAPTHBIX MHOrorpanHukax. [lapa
NapajuieJbHbIX MJIOCKOCTEN Ha CKPEIIMBAIOLIUXCS Mpsi-
MBIX, PACCTOSTHUE MEX/y CKPEIIUBAIOIIUMHUCS NPSIMBIMU
B IIPOCTBIX CUTYALIHSIX.

OnyckaHue NepneHAMKYISPOB, BBIYMCIEHUE pPACCTOS-
HUH OT TOYKH JIO TOUKH; IPSIMOM; MIJIOCKOCTH.
Brrunciienne paccTOSSHUN MEXIQY CKpPEIIMBAIOIIMMUCS
IIPSIMBIMU C TIOMOIIBIO NEPIEHAUKYIISIPHON TUIOCKOCTH.
TpéxrpanHbli yroi, HEpaBeHCTBA I TPEXTPAHHBIX YT-
JIOB.

Teopema [Tudaropa, TeopemMbl KOCHHYCOB U CHHYCOB
JUIsL TPEXTPAHHOTO yria. DJIEeMEeHThl chepudeckoi reo-
METPHH: T€0JIE3NUECKUE JINHUU Ha 3eMJIe

KnaccugunupoBaTts IByrpaHHbI€ yIJIbl B 3aBHCUMOCTH
OT UX I'PayCHOU MEpBHI.

@opMyIUpOBaTh ONPENCIICHUE B3aMMHO IEPIECHIUKY-
JISIPHBIX IJIOCKOCTEH.

Jloka3pIBaTh TEOPEMY O MIPU3HAKE NEPIEHAUKYIIPHOCTH
JIBYX TIJIOCKOCTEH.

dopmynupoBaTh CIEACTBUE (M3 IPU3HAKA) O IIEPIEHIN-
KYJSIPHOCTH IIJIOCKOCTH, KOTOpasi MepIeHAUKYJISIpHA
IPSIMOM, IO KOTOPOU IEPECEKAOTCS JBE MJIOCKOCTH, ITH
IJIOCKOCTSIM.

Jloka3pIBaTh YTBEPXKACHMS O €r0 CBOWCTBAX; TEOPEMY U
CIIEICTBUE U3 HEE O JUArOHANSAX NPSIMOYTOJIbHOTO Ma-
pajuienenunesaa.

Pemarb crepeomerpuueckue 3ajau, CBsI3aHHBIE C IEp-
NEHAUKYISPHOCTh MPSAMBIX M IUIOCKOCTEH, MCIIOJIB3Ys
IUIAaHUMEeTpUUeckue Qaktel U Metoasl. [IpoBoauts Jio-
TMYECKH KOPPEKTHBIE JOKA3aTeIbHbIE PACCYKIACHUS IIPU
pelIeHnr TeOMETPUYECKUX 3a/1a4,

CBSI3aHHBIX C IIEPIEHIUKYJISIPHOCTBIO IIJIOCKOCTEN.
AHanu3upoBaTh U MOJEIUPOBATH Ha SI3bIKE FEOMETPHUU
peallbHbIE CUTYalluU, CBSI3aHHBIE C INEPIEHAUKYIISPHO-
CTBIO MPSAMBIX U INIOCKOCTEN.

HccnenoBaTh OCTPOEHHBIE MOJEIN, B TOM YHUCIE WU C
HCII0JIb30BaHNEM amapara ajreOpsl.

Pemarp npuknanHble 3a1a4uu, CBSI3aHHBIE C HAXOXKJIEHU-
€M reOMETPUYECKUX BEJTNYHH

MHororpanHuk#

Cucrematuzanus 3HaHWi: MHOrOrpaHHUK W €ro 3je-
MeHTHI. [Tupamuna. Buasl nupamu.

IIpaBunbHag nupamuna. I[Ipusma. Ilpsmas u HakIOHHasA
npusmsl. [IpaBunbHas npusma. [Ipsmoii mapamienenu-
e,

MpsIMOYTOJIbHBIN  Mapaiienenunesn, KyO0. Beimykisie
MHOrorpaHHuku. Teopema Oiinepa. IIpaBunbpHele U 1O-
JIyNIPaBUIIbHbIE MHOTOTPaHHUKH

Paborarh ¢ yueOHMKOM: 3a/laBaTh BOINPOCHI, JeNIaTh 3a-
MEeYaHUsI, KOMMEHTapUH.

AHanu3upoBaTrh pelleHue 3a1adu. PucoBarh BBIMYKIIbIE
MHOTOTPaHHUKHU C 3aJlaHHBIMU CBOWMCTBAaMH; BOCCTaHAaB-
JAMBaTh OOIIMI BUJI BBITYKJIOIO MHOTOTPaHHUKA IO IBYM
€ro MPOEKIHUSM.

Jloka3pIBaTh CBOMCTBA BBIITYKJIOIO MHOTOI'PaHHUKA.
PucoBarh BBINYKIIbIE MHOTOIPAHHHMKHU C Pa3HOM SiiIepo-




BOM XapaKTepHUCTUKOW; UCCIEA0BaTh BO3MOKHOCTH IIO-
Jy4EeHUs pe3yJibTara MPU BApbUPOBAHUM JIaHHBIX. JJOKa-
3bIBaTh CBOMCTBA MPAaBHJIBHBIX MHOTOIpaHHUKOB. [lma-
HHUPOBATH NOCTPOCHHUE NPABUJIBHBIX MHOI'OIPAaHHUKOB Ha
MOBEPXHOCTSAX JIPYTHX NPAaBUIBLHBIX MHOTOI'PAaHHUKOB

IlonsTue BCKTOpAa Ha IJIOCKOCTU U B IPOCTPAHCTBC.

AKTyanu3upoBaTh (akThl U METOJbl IJIAHUMETPUH, Pe-

E;gg;)g;chme 12 CyMMa 1 pa3HOCTb BEKTOPOB, MPABUJIO MApAJUIEIEIUIIEe-| JIEBAHTHBIE TEME, IPOBOJUThH AHAJIOTUU.
7la, YMHOYKEHUE BEKTOpA Ha YUCIIO, pa3jiokeHue Bektopa | OmnepupoBaTh NOHSTHUSAMU: BEKTOpP Ha IUIOCKOCTH U B
o 0a3ucy TpEx BEKTOPOB, HE JIeXKAIIUX B OJHOH IJIOC-| MPOCTPAHCTBE, KOMIUIaHApHBIE BEKTOpbl. [IpuBOIUTH
KOCTH. npUMepbl PU3NUECKUX BEKTOPHBIX BEITMUMH.
CkansipHoe NpOU3BEACHME, BbIUMCIEHUE yriia Mmexay| (OcBauBaTh NpaBUIIA BBIIIOJIHEHUS ACHCTBUIN CIOKEHHS U
BEKTOPaMH B IIPOCTPAHCTBE. BBIYMTAHUS BEKTOPOB, YMHOKEHHUSI BEKTOPA
[Ipocreiimue 3aga4u ¢ BEKTOpaMu Ha YUCIIO.
Jloka3bIBaTh NpHU3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
Jloka3pIBaTh TEOPEMY O Pa3lIOKEHUU JIF0OOOTO BEKTOpa
110 TPEM JJAHHBIM HEKOMIUIAaHAPHBIM BEKTOPaM
TosTopee, 5 O6o061maroniee MTOBTOPEHUE MOHITHHA U METO/10B Kypca Pewate crepeomerpuueckue 3a/1atu Ha JI0Ka3aTelbCTBO
0Gobmenze 1 reomerpun 10 Kiacca, cucreMaruzanus SHAHMH. Hcro-| MareMaTH4eCKHX OTHOILEHUH, HaXOXK/ICHHE TEOMETPH-
CHCTEMATH3ALIS pUsl pa3BUTHsI CTEPEOMETPUU KaK HAyKu W €€ pojb B| UECKHUX BEIMYUH (JJIMH, YIJIOB, IUIOMIaAeH, 00HEMOB).
SHAHMI Pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX M KOMIIBIOTEPHBIX | VICnoyb30BaTh Npu pelIeHUN CTEPEOMETPUUECKUX 3a]1a4

TEXHOJIOTUN

IUIaHUMeTpHUecKue ¢GakTsl U MeToabl. IIpoBoauTh j0-
THYECKU KOPPEKTHBIC JT0KA3ATENbHBIE PACCYKIACHUS NPH
PELICHUH CTEPEOMETPUUYECKUX U IJIAHUMETPUYECKUX 3a-
Jad.

CpaBHUBaTh U aHAIM3UPOBATh PEAJIbHBIE CUTyallUH H
BBISIBJIATH BO3MOXKHOCTb €€ MOJEIMPOBAHUS Ha S3BIKE
TEOMETPHUH.

MopenupoBaTh peanbHyH CUTYAlMIO HA SI3bIKE T€OMET-
PUHU U UCCIIEN0BATh IIOCTPOCHHBIE MOJEIIN, B TOM YHUCIIE
U C HUCIIOJIb30BaHMEM ammapaTa anreopsl. Mcrnonb3oBarh
KOMIIBIOTEPHBIE IIPOTPAMMBI IIPYU PELIEHUN 3a]1a4.
[TonyuaTe npencTaBiaeHUE O T€OMETPUU KAK O pPa3BHUBa-
IOLLIEHCS HAYKE, UCCIEAYIOIIECH OKpY KA MUp,
CBSI3aHHOM C peajbHBIMH OOBEKTaMH, MTOMOTAIOIICH pe-
LIUTh PEaJbHBIC XU3HEHHBIE CUTYallUH O POJU CTEPEO-
METPUH B PA3BUTHH COBPEMEHHBIX WHKEHEPHBIX U




KOMIIBIOTCPHBIX TEXHOJIOTHIA.

CpaBHUBaTh M aHAJIU3UPOBATH YTBEPXKAEHUS C ILEIBIO
BBISIBJICHUS JIOTMYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaenuil. MccnenoBate nocrpoeHnsie Moaenu. Kc-

M0JIb30BaTh U(POBHIE PECYPCHI

OBIIEE KOJIN- 102
YECTBO YACOB
I10 ITPOIT'PAMME

11 KJIACC

TEMATHYECKOE INTAHUPOBAHUE

HaszBanue paznena

(TeMbl) Kypca

KomuuectBo
JacoB

OcHoOBHOE COACPIKAHUC

OCHOBHBIE BUIbI

ACATCIIBHOCTHYYAIINXCA

AHanuTHyeckas TeoOMCTpHUA
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IToBTOpPEHME: KOOPAMHATHI BEKTOPA HA ILIOC-
KOCTH U B IPOCTPAHCTBE, CKAISIPHOE IIPOU3-
BEJICHUE BEKTOPOB, BBIYUCICHUE yIjIa MEXIY
BEKTOPaMH B IIPOCTPAHCTBE. Y PaBHEHHE
MIPSAIMOM, IIPOXOIALLEH Yepe3 ABE TOYKH.
YpaBHEHHE IUIOCKOCTH, HOPMaJlb, YPaBHEHHE
IIJIOCKOCTH B OTPE3Kax.

BekropHoe npousBeneHue. JInHeliHble Hepa-
BEHCTBA, JINHEWHOE ITPOrPaMMUPOBAHUE.
AHamMTUYECKHE METOABI pacuéra yria MeX-
Iy TPSAMBIMM U IUIOCKOCTSIMU B MHOI'OTPaH-
HuKax. Popmyna

pacCTOsiHUSA OT TOYKHU JI0 IIJIOCKOCTH B KOOP-
JMHATaX.

HaxoxzeHue pacCTOsIHUM OT TOYKHU 10 ILIOC-
KOCTH B KyOe M MpaBUIbHON MUpaMHJIE

AKTyanu3upoBaTh (PaKThl U METOJbl MJIAHUMETPHH,
pENEBAHTHBIE TEME, TPOBOJUTH AHAJIOTHH.

CBOIUTh [JEHCTBHUS C BEKTOpaMU K AHAJIOTMYHBIM
JIEUCTBUAM C UX KOOpJIMHATAMHU.

BcnoMHUTE onpenenieHre CKaasIpHOro YMHOKEHUS U
€ro CBOMCTBA.

BpruuciaATe ¢ NOMOIIBIO CKaJISIPHOIO YMHOKEHUS
JUTMHBI BEKTOPOB, YTJIbI MEKly HUMH, YCTAHABIIMBATh
MEPIIEHAUKYISIPHOCTH BEKTOPOB.

BriBoguTh ypaBHEHHE IUIOCKOCTH M (POPMYIy pac-
CTOSIHHUS OT TOUKH

JI0 TUIOCKOCTH.

Pemars 3amaum, coderas KOOpIAMHATHBIA U BEKTOP-
HbIA MeTOJbl. [IpoBOANTE JOTMYECKH KOPPEKTHHIE
JIOKA3aTeJIbHbIE PACCYXKIACHHUS MPU PELICHUN T'€OMET-
pUYECKMX 3aJad Ha NPHUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/A.

AHanu3upoBaTh U MOJIEIIUPOBATH HA SI3bIKE N€OMET-
pUH pearbHblE CUTYallMH, CBSI3AHHBIE BEKTOPAMH W




KOOpJAHHATAMH.

HccnenosBars NOCTPOECHHBIE MOJIEIIH, B TOM YHUCIIE U C
UCIOJIb30BaHUEM allnapaTa alareopsl.

Hcrnons30BaTh KOMIIBIOTEPHBIE IPOTPAMMBI.
3HAKOMUTHCS ¢ UCTOPUEH Pa3BUTUS MAaTEMaTHKU

[ToBTOpeHue, 0000OIICHHE U CH-
cTeMaTu3alnus 3HaHui
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CeueHuss MHOTIOIPaHHHUKOB: CTaHJApTHbBIE
MHOTOTPaHHUKH, METOJ CIIEZIOB, CTaHIapT-
Hble IUIOCKOCTH, HepeceueHHsl MpsMbIX U
mockocteil. [lapamiensHble npsMbIe U ILIOC-
KOCTH: TMapajuleJIbHbIE CEYeHMs, pacuéT oOT-
HOUIEHUH, YIJbl MEXAY CKPEIIMBAIOIIUMUC
npsMbIMH.  [leprneHauKysIpHBIE TNpsMBIE U
IUIOCKOCTH: CTaHIApTHBIE Maphl IIEPIEHINKY-
JSIPHBIX TUIOCKOCTEH M MpPSIMBIX, CUMMETPUHU
MHOTOI'PAaHHUKOB, TEOpEMA O TPEX MEPIECHAU-
KyJisipax, BBIYMCICHUS JUIMH B MHOTOI'paHHM-
Kax. HOBTOpeHI/IeI miomaan MHOI'OyroJIbHH-
KOB, (OpMyJIBI JUIs IJIOLIAeH, cOOOpakeHus
ogo0us..

[Inomann ceueHWit MHOTOTPAHHUKOB: ILJIO-
IIaau MMOBEPXHOCTEH, pa3pe3aHusi Ha YacTH,
COOOpakeHHsI MOA00MS

CTpouTh CECUCHHS.

Pemate crepeomerpuueckre 3aqau Ha JI0Ka3aTelb-
CTBO MaTEeMaTHYECKMX OTHOIIEHHH, HaXO0KICHHE
T€OMETPUYECKUX BEJIMYMH (JJIMH, YIJIOB, TUIOMIAICH,
00BEMOB).

Hcrnonp30BaTh mpHu pEUICHUU CTEPEOMETPUUECKUX
3aja4 MIaHuMeTpuieckue (GakTel U MeToabl. [IpoBo-
JIUTh JIOTUYECKH KOPPEKTHBIC JOKa3aTelbHbIE pac-
CYXKJICHHUSI IPU PELIEHUH CTEPEOMETPUUECKUX 3a/1a4.

CpaBHHBaTh U aHAJIM3UPOBATH PEATBLHBIE CUTYAIlUU U
BBISIBJIATH BO3MOXKHOCTh €€ MOJIEIMPOBAHUS HA SI3bI-
K€ TeOMETPHH.

MopenupoBaTh peaJbHYI0 CUTYallUIO HA SI3BIKE I'€0-
METPHUHU M UCCIIEA0BATh MMOCTPOSHHBIE MOJIETH, B TOM
YHclie U C MCIIOJIb30BaHWEM arapaTa anreopsl. Mc-
MOJIb30BaTh KOMITBIOTEPHBIE MPOTPAMMBI TIPH perlie-
HHH 32724




O0BEM MHOTOTpaHHHKA
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O6BEM Tena. O0BEM MPAMOYTOIHHOTO TTapa-
nenenunena. 3agadd o0 yaBoeHMH KyOa, O
KBajpaType Ky0a; O TPUCEKIUH yTIa.
CrepeoMeTpuueckrue 3aJauyu, CBA3aHHBIE C
00BEMOM MPSAMOYTOJIBHOIO Mapasuiesenune-
na.

[Ipuknanuele 3a1a4u, CBSI3aHHbIE C BbIYMCIIE-
HUEM O00BEMa HPAMOYTOJBHOTO Mapajuiesne-
narena. O0bEM IPSIMOM MTPU3MBI.
CrepeoMeTpuueckrue 3alauyu, CBA3aHHBIE C
BBIUHCIICHHEM OOBEMOB MPSAMON TMPU3MBIL.
[Ipuknanuele 3a1a4um, CBsI3aHHbIE C 00BEMOM
MPSAMOU TIPU3MBI.

Brruncnenmne o0bEMOB Tel

C TOMOIIBI0 OMPENEeNIEHHOTO HHTEerpana.
OO0bEM HAKJIOHHOHN NPU3MBI, TUPAMUBI.
®opmyna o0béma nupamuabl. OTHOLICHHE
00BEMOB NUpaMUJL ¢ OOLIUM YTIIOM.
CrepeoMeTrpuueckue 3aJayd, CBS3aHHBbIE C
00BbEMaMH HAKJIIOHHOW MPU3MBI, TUPAMMU/IBI.
[IpuknanHble 3a1a4u MO TEME

«O0BEMBI  TET», CBsA3aHHBIE C O0OBLEMOM
HaKJIOHHOM MPU3MbI, TUPAMU/IBI.
[Ipumenenne 06bEMOB. Brruncnenue paccro-
SIHUSL 10 MIJIOCKOCTH

CB0oOOAHO oOmEpUPOBaTh MOHIATHSAMHU: OOBEM Tela,
00BEM MIPSIMOYTOJIBHOTO MapaJuIeIeUIIeAA.
®opMyIHpoBaTh OCHOBHBIE CBOMCTBA 0OBEMOB.
Jloka3biBaTh TeopeMy 00 00BEME HPSIMOYTOJIBHOTO
napajuiejenumnesa, e CTBUs U3 Hee.

Pa3pe3ars MHOrorpaHHUKY, IEPEKIIAAbIBATH YAaCTH.
Pemate crepeoMeTrpuyeckue 3aJaud, CBA3AHHBIE C
BBIUUCIICHHEM 00BbEMa MPSMOYTOJIBHOTO Mapalierne-
MUIena, IPU3MBI.

CpaBHUBaTh U aHAJU3UPOBATH YTBEPHKACHHUS C LIENbIO
BBISIBJICHUS JIOTHUECKH KOPPEKTHBIX U HEKOPPEKTHBIX
pacCcy IeHHUI.

AHaNM3UpOBaTh U MOJEIUPOBATh HA S3BIKE I€OMET-
pUH pealbHBIE CUTYallMH, CBS3aHHBIE C O0BEMOM
MPSIMOYTOJIBHOTO MapajuieJenuIena, npu3Msl, Iupa-
MU/IBI.

HccnenoBath NOCTPOEHHBIE MOJIETH, B TOM YHUCIIE U C
MCTIOJIB30BaHUEM alllapaTa aireopsl.

BBIBOIUTH OCHOBHYIO HMHTErpaibHYIO0 (QopMyny ams
BBIYHUCIICHHS] OOBEMOB TEI.

Jloka3biBaTh TeopeMy 00 00bEME HaKIIOHHON TIPU3MBI
Ha IpUMepe TPEYroJIbHOU MPU3MBI U

JUTsI TIPOU3BOJIBHOM MPU3MBI.

Joka3piBaTh TeopeMmy: 00 o0BéMe mupaMuisl, Gop-
MYJHpOBATh CIEJCTBUS U3 Hee: 00bEM yCEUEHHOM
nupaMuibl. BeiBonuTh ¢GopMyny Juisi BBIYMCICHUS
00BbEMOB YCEUEHHOM MUPAMHUIBI

Tena BpameHnus

24

Hunuuapudeckas MOBEPXHOCTh, 00pa3yrolne
LUIMHIPUYECKON TTIOBEPXHOCTH.

Humuagp.  IlpsMol  KpyroBoll — LIMIJIMHIP.
[1nomaae MOBEpXHOCTU LUITUHIPA.
Konunyeckass moBepxHOCTh, 00pa3yroue Ko-
Hudyecko mnoBepxHocTH. Konyc. Cedenue
KOHYCa MJI0CKOCThIO, TapaJuIeIbHOM
IUIOCKOCTH OCHOBAHUA. Y CEUEHHBIM KOHYC.
N300pakeHne KOHYCOB M YCEUEHHBIX KOHY-

CB0OOAHO OMepUpoOBaTh MOHATUSIMH: IHJIMHIPUYEC-
CKasi OBEPXHOCTh, IMIMHAP. M3y4yaTh crocoOsl mo-
JyYEHHUsI IWINHIPUIECKON MOBEPXHOCTH, LIWIIMH]IPA.
N300pakaTh HIMIMHIP U €T0 CEYEHHS MIIOCKOCTHIO.
CBOOOJHO oOMepupoBaTh MOHATHUAMU: KOHUYECKas
IIOBEPXHOCTh, KOHYC, YCCUYEHHBIM KOHyC. M3yuarhb
CIocoObl MOTYYeHUsS] KOHMYECKON MOBEPXHOCTHU, KO-
Hyca.

M300paxaTh KOHYC M €ro CeYeHHs IUIOCKOCTBIO,




COB.

[Tnomans OOKOBOH MOBEPXHOCTH W MOJIHON
IMOBEPXHOCTH KOHYCA.

CrepeomeTpuueckue 3a1a4u

Ha JI0Ka3aTeJbCTBO U BBIYMCIECHUE, TIOCTPOE-
HHEM CEYEHUW LIWIMHAPA, KOHYCA.
[IpukiagHeie 3agauu, CBA3aHHBIE C LUJIMH-
JpOM.

Cdepa u map.

[Tepeceuenue chepsr u mapa

¢ maockocthio. Kacanue miapa u cdepsr
IJIOCKOCTBI0. By u n3o0paxenue mapa.
VYpasuenue cdepsl. [Lnomans chepst u e€ ya-
CTel.

Cummetpus cdepsl U mapa.
CrepeoMeTpuueckre 3aJayd Ha JI0Ka3aTesb-
CTBO U BBIYHMCIIEHUE, CBSI3aHHBIE CO CHepoit u
apoM, NOCTPOCHUEM UX CEYECHHI

IUIOCKOCTBIO.
[Ipuknanueie 3amaun, CBsi3aHHBIE CO Cdepoit
Y IapOM.

[ToBTOpPEHME: OKPYXKHOCTH Ha IIIOCKOCTH,

BBIUHCIIEHUSI B OKPYKHOCTH, CTaHJApTHBIC
nosoous.

PaznuuHbple KOMOMHAIMM TeNl BpalleHUs |
MHOTOTrpaHHUKOB. 3agaun no teme «Tema u
IIOBEPXHOCTU BpAILICHUS»

MPOXOJAIIeH Yepe3 OCh, M IUIOCKOCThIO, MEepPHEHIN-
KYJISIPHOM K OCH.

BeiBonuTh Qopmysbl 111 BbIUMCICHHS OOKOBOM U
IIOJIHOM ITOBEPXHOCTEH Tell BpauieHus. Pemars cre-
peoMeTpHUecKUe 3aJauu, CBS3aHHBIE C TEJIaMU Bpa-
IICHUs, HAXOXKACHUEM IUIOIAan OOKOBOM M TOJIHOM
MOBEPXHOCTH, TOCTPOCHUEM CEUCHUH.

Vcnonb30BaTh MpU pEIICHUH 3a]ad IUIaHUMETpHYe-
ckue Qaxtel U MetoAbl. CpaBHHUBATh U aHAIU3UPO-
BaTh YTBEPXKJICHUS C LIEIBIO BBIABICHHS JIOTHUECKU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHHIA.
AHaIM3UPOBATh U MOJEIMPOBATH HA SI3BIKE T€OMET-
pUH peanbHBbIE CUTYAllH, CBSI3aHHBIE C KOHYCOM U
[VINHAPOM.

HccnenoBaTh NOCTPOSHHBIE MOJIETH, B TOM YHCIIE U C
UCTIOJIB30BaHUEM armapaTa anreopsl
AKTyanu3upoBaTh (PaKThl U METOJbI TUIAHUMETPHH,
peNieBaHTHBIE TEME, IPOBOIUTH aHAIOTHH.

CB0OOIHO omepupoBaTh MOHATHAMH: cdepa U Imap,
LEHTp, paauyc, muaMeTp chepsl U mapa.
HccnenoBaTh B3aUMHOE pAcHoOJOXKeHHE cdepbl U
IJIOCKOCTH.

®opmynupoBaTh OIpeJieieHne KacaTelbHO! MI0CKO-
cTi K cdepe. Jloka3pIBaTh TEOPEMBI O CBOWMCTBE H
IpU3HAKE KacaTeIbHOMN IMIIOCKOCTH.

BeBoauThs (GopmMyny s BBIYHCICHHS TUIOIIAIH
chepsl yepe3 paauyc chepsl. Pemarts crepeomerpu-
YecKHe 3a/1a4yM, CBsI3aHHBIE cO chepoil M IIapowm,
HaxoXXJIeHneM Tutomanan cdepbl u e€ dacreld, mo-
CTPOEHHUEM CeUeHHUH cepsl U 1mapa.

AHaIM3UPOBATh U MOJICIMPOBATH HA SI3BIKE TEOMET-
pUM pealbHble CUTYallud, CBS3aHHbIE C ILIApOM M
chepoii.

Pemate mpocThle 3a1aud, B KOTOPHIX (UTYPUPYIOT
KOMOWHAIIMH TeJl BPAallIeHUsI 1 MHOTOTPAHHUKOB.
Vcnonp30BaTh NMpH pEHIEHWH 3a]ad, CBA3aHHBIX CO




chepoit U mapom, TUTAHUMETPUIECKHE (PAKTHI U Me-
ToAbl. Pemate crepeomerpudeckue 3amadu, CBS3aH-
HBIC C TEJIaMHU BPAILCHHsI, IOCTPOCHUEM CCUCHHI Tel
BpalcHus, € KOMGI/IHaLII/ISIMI/I TCJI BpalliICHUA WU MHO-
TOrPaHHUKOB.

HpOBOI[I/ITb JIOTUYCCKU KOPPCKTHBLIC JOKA3aTCIbHBIC
paccy>KIeHHs MPHU PEIICHUH TeOMETPHUECKUX 3ajad,
CBSI3aHHBIX C IIEPIEHIUKYISIPHOCTBIO INIOCKOCTEH.
AHaIM3UPOBATh U MOJICIMPOBATH HA SI3BIKE T€OMET-
pun pCajibHBIC CUTyalluH, CBA3AHHBIC C MHOI'OI'paH-
HUKaMHU.

HccnenoBaTh MOCTPOCHHBIE MOJICTTH, B TOM YHUCIIE U C
WCIIOJIb30BaHUEM arapara ajareopsl

[Inomanu mnoBepXxHOCTH U 00BE-
MBI KPYTJIBIX T€J

O6bEm mumuaapa. Teopema

00 o00béme mpsmoro muauHApa. [lmomaau
OOKOBOW U MOJTHON MOBEPXHOCTU LUIUHIPA.
Boruncnenme o0bEMOB Tell ¢ MOMOIIBIO OTpe-
nenéuHoro uHterpana. Ooném konyca. Ilmo-
aau OOKOBOM U MOJTHON MOBEPXHOCTU KOHY-
ca.

CrepeomeTpuueckue 3aJaud, CBS3aHHBIE C
BBIYMCIICHHEM 00BEMOB ITUIIMHPA, KOHYCA.
[Ipuknanueie 3agaun o teme «OO0BEMBI U
IUTONIAX TOBEPXHOCTEN TEIL.

OO0béM mapa u mapoBoro cekropa. Teopema
00 00béme mapa. [lnomans cheps.
CrepeomeTpuueckie 3aJadd, CBSA3aHHBIE C
BBIYUCIICHHEM OO0BEMOB Iapa, IIapOBOTO
CErMeHTa, IAapOBOr0 CEKTOPA.

[Tpuknagueie 3amaun mo TeMe «O0BEMBI T,
CBSI3aHHBIE C OOBEMOM IIapa W TUIOMIAIBIO
cheprl. COOTHOMICHHUS MEXIY TUIOMIAASIMHU
MOBEPXHOCTEN U 00bEMAMHU MTOTOOHBIX TE.
[TonoOHbIe Tenma B mpocTpaHcTBe. MI3MeHeHne
o0béMa mpu mopobun. CrepeomeTpuyecKue
3a/1auu, CBA3aHHBIC C BBIYMCICHUEM 00BEMOB

CB0oOOJHO omepupoBaTh MOHATHSAMHU: O0BEM Tena,
oAb MoBepXHOCTU. POPMYITUPOBATH OCHOBHBIE
CBOMCTBA 00BEMOB.

Jloka3eiBaTh TEOpeMbl: 00 00BEME HMIMHIpa; 00
00bEMe KOHYCa.

BreiBonuth GopMyIbl Uisi BEIYUCICHUS 00bEMa yce-
4YEHHOTO KOHYCA.

HccnenoBaTh MOCTPOEHHBIE MOJIETH, B TOM YHCIIE U C
MCIIOJIb30BaHUEM arrapara anreOpsl.

3HaTh BO3MOXHOCTHU PELICHUS 3a7[ad Ha TTOCTPOCHHUE
LUAPKYJIEM W JMHEHKOW, O KIIACCHYECKUX Hepaspe-
IIMMBIX 33/a4aX.

CB0OOOAHO OIEpUPOBATh MOHATHUSIMU: IIAPOBOM CeET-
MEHT, IIapOBOM CJIOW, IIAPOBOW CEKTOP, OCHOBAHUE U
BBICOTA CETMEHTa, OCHOBAaHHWE W BBICOTA IAPOBOTO
CJOA.

BreiBonuTh (opMyIibl 1Sl HaXOKIEHHUSI 00bEMOB 111a-
pPOBOTO CErMEHTa, IIAPOBOTO CEKTOpa, IUIOMIAIN
cthepnl. JlokazpiBaTh TeopeMmy 00 o0BEmMe mapa. Pe-
IaTh CTEPEOMETPUIECKHE 3a]]a4l, CBSI3aHHbIE C 00b-
€MOM TI1apa, MmapoBOTO CerMEHTa, MIapOBOTO CEKTO-
pa, MIoMAAbI0 CHEPHI.

CpaBHUBATH ¥ AaHAJTU3UPOBATH YTBEPKICHHS C T[EITBIO




TeJ U IJI0MaAe TOBEPXHOCTEN

BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUH. AHAIM3UPOBATh U MO-
JIEIUPOBATh HA SI3bIKE T'€OMETPUU pPeajbHBbIE CUTYa-
IIUM, CBSI3aHHBIE ¢ O0BEMOM Imapa, MIApPOBOTO Cer-
MEHTa, IIapOBOT0 CETMEHTA, IJIOLIaIbI0 Cephl.
CB00OOIHO OmepHpOBaTh MOHSATHEM: MOJO0HBIC Tena
B IIPOCTPAHCTBE.

Boruucisate 00bEMBI TEJ C TOMOIIBIO ONPEAETEHHOTO
MHTErpaa.

Pemate crepeomerpuyeckue 3ajaud, CBS3aHHBIC C
COOTHOILIEHUSIMU MEXIY IUIOLIAASMH MOBEPXHOCTEH
1 00bEMaMH MOJJOOHBIX TEJI.

[TpoBOAUTH JTOTUYECKU KOPPEKTHBIE TOKa3aTeIbHbBIE
pacCcyXJICHUS MPU PEIICHHH F€OMETPUYCCKHX 3ajad,
CBS3aHHBIX C BBIUMCICHHEM OOBEMOB Teld C MOMO-
MIBIO OTPEAETIEHHOTO HWHTETpajia, HaXOXICHHEM CO-
OTHOUICHMSI MEXAY IUIOMIAAMU MOBEPXHOCTEH U
00bEMaMK TOJTOOHBIX TEI.

AHaIM3upoBaTh U MOJIEIHPOBATH Ha SI3bIKE T€OMET-
pUH peajbHBbIC CUTYAIllHH, CBS3aHHBIC ¢ 00BEMaMU U
MOBEPXHOCTAMU Te€J, Ha J0Ka3aTelbCTBO U Ha
HAXO0XJICHUE T€OMETPUICCKUX BEITNINH

JIBukeHus

JIBuwkenust mpoctpanctBa.  OToOpa)keHUs.
JlBwxenus u paBeHCTBO (Quryp. OOmue
CBOICTBa ABM KEHUN. Buabl IBMKEeHU:
napajyIeNIbHbIA TTEPEHOC, IEHTpabHasl CHM-
METpHUsl, 3epKalbHas CHMMETPHUS, MOBOPOT
BOKPYT IPSIMOM.

IIpeobOpaszoBanus nomodus. [Ipsmas u chepa
Ditnepa.

I'eomeTpuueckue 3ajaud Ha TpPUMEHEHHE
JIBUKCHHSI

[IprMensATh npaBUiIa BBHINOJHEHUS JEUCTBUN CIIOXKE-
HUS U BBIYUTAHUSI BEKTOPOB, YMHOKEHUS BEKTOpa HA
YUCJIO IPU PELICHUH 3a/1a4.

Haxonuth KoopauHaTHl BEKTOpa B JaHHOM 0Oa3uce U
CTPOUTH BEKTOP IO €r0 KOOPAUHATAM.

BcnoMHUTh onpenenieHre CKamsIpHOr0 YMHOKEHUS U
€ro CBOICTBA.

Bpuuciare ¢ NOMONIBIO CKATAPHOTO YMHOKEHUS
JUIMHBI BEKTOPOB, YIJIbl MEXKY HUMH, YCTaHABIIUBATh
MEPIEHANKYJISIPHOCTH BEKTOPOB.

AHaNM3UpoOBaTh U MOJETUPOBATh HA SI3BIKE F€OMET-
pHUU peaIbHBIC CUTYAITUH, CBA3aHHBIC C (PU3NUECKUMU
BEKTOPHBIMU BEJIMUMHAMMU.

Hcnonp30Barh mpH pelICeHWW 3a]lad, CBSI3aHHBIX C




BEKTOPaMH B TMPOCTPAHCTBE, IUIAHUMETPHUCCKUC
(haKThl ¥ METOJIBI.

CBOOOJHO ONEPHPOBATHh IMOHATHAMHU: OTOOPAKEHHUE
MPOCTpPaHCTBA Ha ceOsl, JABMKCHHE TMPOCTPAHCTBA;
[IEHTPAJIbHAsA, OCEBas M 3epKaJIbHass CUMMETPHH, I1a-
paJIIeNIbHBIN TIEPEHOC; PAaBEHCTBO U Mo100ue duryp.
Jloka3bIBaTh YTBEPXKICHHUSA O TOM, YTO IICHTPAJIbHAS,
OoceBasl W 3epKallbHAs CHMMETPHUH, IapaJLICIbHBIN
MEPEHOC SIBJIIOTCS JBHKCHHUSAMHU. BBIOIHATE TIpe-
o0Opa3oBaHUS OJ00USI.

OnepupoBaTh MOHATHIMU: TIpsiMast U chepa Diepa.
Pemarh reomMeTpudecKue 3aqaun ¢ MCIOIb30BAHUEM
JBVKEHUH.

Hcnons30BaTh Npy PEHICHUH 3a/1ad JBHKCHUS IPO-
CTPAHCTBA U MX CBOMCTBA

[loBTOpenue, oboOmeHne u cu-
cTeMaTu3alys 3HaHUH

17

O6o0mmaroiiiee MOBTOPEHUE MOHITHI U METO-
noB Kypca reomerpun 10—-11 kiaccos, cucre-
MaTHu3aIys 3HaHuH.

Hctopusi pa3BuTus CTEpeOMETPUN KaK HAYKH
U €€ poJib B Pa3BUTUH COBPEMEHHBIX WHXKe-
HEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Pemarb crepeomerpuueckue 3agauud Ha J0Ka3aTellb-
CTBO MAaTE€MaTUYECKUX OTHOILICHHM, HaXO0XICHUE
T€OMETPUYECKUX BEJIIMYWH (IUIMH, YIJIOB, IUIOIAICH,
00BEMOB).

Hcrnonp30BaTh MNpu pEUICHUU CTEPEOMETPUUECKUX
3a]a4 MJIaHUMETpUIecKre (PaKThl U METOIBI.
[IpoBOUTH JIOTHUECKH KOPPEKTHBIE JOKa3aTeIbHBIC
pPacCyXJIeHUsI TPU PELIEHUU CTEPEOMETPUUYECKUX M
MJTAHUMETPUYECKUX 3a71a4.

CpaBHMBaTh U AaHAJIU3UPOBATH PEATLHBIE CUTYAllUU U
BBISIBIIATh BO3MOXKHOCTh €€ MOJICTUPOBAHUS HA SI3bI-
K€ T€OMETPHH.

MopenupoBaTh peaJbHYIO CUTYallUI0 Ha SI3BIKE T'eo-
METPHUU U UCCIEA0BATH MOCTPOECHHBIE MOJIEIH, B TOM
YHCJIE ¥ C UCIIOJIb30BAHUEM amapara ajireopsl.
Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPaMMBbl MPU pe-
meHuu 3aaad. [loaydyarh mpejcTaBlieHHE O T€OMET-
pUM KaK O pa3BUBAIOLICICS HayKe, HCCIEayroUIei
OKpYXaroIUi MUP, CBSI3aHHOM € peajbHbIMU OOBEK-
TaMM, MOMOTAlOUIEH PEIINTh pealbHbIE JKU3HEHHBIE
CUTYyaIlMU O POJU CTEPEOMETPUM B PA3BUTHH COBpE-




MCHHBIX HMHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YA-
COB 11O ITPOT'PAMME
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BEPOATHOCTDB U CTATUCTHUKA B 10-11 knaccax

VYuebnblil Kypc «BeposTHOCTh U CTaTUCTHKA» YIIIyOJIEHHOTO YPOBHS SBJISETCS MPOAODKCHHEM
Y Pa3BUTHEM OJTHOMMEHHOTO y4eOHOTO Kypca YIIIyOJIEHHOTO YPOBHSI HA YPOBHE CpEIHEro OoOIIero
o0Opa3oBaHusl. Y4eOHbIit Kypc npeaHasHaueH A (OpMHpPOBAHUA y 0O0ydaromuxcs
CTAaTHUCTUYECKOM KYNbTYpbl M TOHMMAHHUS POJM TEOPUU BEPOSATHOCTEH Kak MaTeMaTUYeCKOTo
UHCTPYMEHTA Il W3y4YeHHs CIy4YalHBIX COOBITHH, BeIMYMH M mporeccoB. [Ipu m3ydeHum Kypca
o0oramjaroTcsi TMpeAcTaBleHUsT OOy4yaloUUMXcs O METOJaX HCCIEeIOBaHUS M3MEHUYMBOIO MHpa,
pa3BUBaeTCs IOHMMAaHHME 3HAYMMOCTH M OOIIHOCTM MAaTEMAaTUYECKMX METOJOB TO3HAHUS Kak
HEOTHEMJIEMOI YaCTH COBPEMEHHOT0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.
Copnepxanne yuyeOHOTO Kypca HANpaBICHO Ha 3aKpeIUiCHHE 3HAaHUM, MOJNYYCHHBIX IMPH HU3YYCHUHU
Kypca Ha ypOBHE OCHOBHOIO oO0miero oOpa3oBaHHs, U Ha pPa3BUTHE MPEJCTaBICHUNA O CIIydalHBIX
BEJIMYMHAX U B3aUMOCBS3X MEK/y HUMU Ha BaXKHBIX IIPUMEpax, CIOKETbl KOTOPBIX IMOYEPIHYTHI U3
OKpyXkaromero Mupa. B pesynbrare y oOyuaromuxcs JOHKHO CPOPMUPOBATHCS MPEICTABICHUE O
HanOosee ynoTpeOMTENbHBIX M OOIIMX MaTeMaTHYECKHX MOJEINSAX, MCHOJIb3YEMBIX IJIsi OIMHMCAHUS
AHTPONIOMETPUYECKHUX U JIeMOrpapuuecKiX BEIMYMH, MOTPEIIHOCTEH B Pa3IMuHbIe POJaU3MEPEHUSX,
JUTUTENILHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOHCTB, XapaKTEPHUCTUK MACCOBBIX SBICHUN U
IIPOLIECCOB B 001IecTBE. YUeOHBIH Kypc sBiseTcst 6a30ii 151 OCBOEHUSI BEPOATHOCTHO-CTATUCTUYECKIX
METO/IOB, HEOOXOAMMBIX CIIEUATUCTaM HE TOJBKO HMHXCHEPHBIX CICIUAIBHOCTEH, HO TakKkKe
COLIMATILHBIX U TICUXOJIOTUYECKUX, TTOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHbIC HAYKH B 3HAUUTEIBHOMN
MEpe HCHOJB3YIOT ammapaT aHajgu3a OoJibIIMX JaHHBIX. LleHTpaibHyI0 uacTh Y4eOHOro Kypca
3aHMMaeT OOCYXICHHE 3aKOHa OONbIIMX 4yucel — (PYHIaMEHTAIbHOIO 3aKOHA MPUPOJIbI, UMEIOIIETO
MaTeMaTHYECKYIO (hOpMaTU3aIINIO.

B cootBercTBHM ¢ yKa3aHHBIMH LENsIMH B CTIPYKType YydeOHOro Kypca «BepostHOCTB

U CTaTHCTHKa» Ha YIJIyOJIEHHOM YPOBHE BbIJEJIEHBl OCHOBHbBIE COJEprKaTeybHble JIMHUU: «CiydaiiHble
COOBITUS U BEPOATHOCTH» U «CilydaliHble BETUYMHBI U 3aKOH OOJIBIINX YUCEID».
[ToMrPMO OCHOBHBIX JHHHH B YY€OHBI KypC BKJIIOUYEHBI 3JEMEHTHl TEOPHH TpadoB U TEOPHH
MHO>KECTB, HEOOXOAMMBIE Ui TMOJIHOIEHHOTO OCBOCHHS MaTepuaia JaHHOrOo y4eOHOro Kypca H
CMEXHBIX MAaTEMAaTUIECKUX YICOHBIX KYpCOB.
Copnepxannie muHuu «Ciy4aifHble COOBITUS U BEPOSTHOCTU» CIYKUT OCHOBOW JUisi (POPMUPOBAHUS
MPEJCTABICHUN O PACHpPENECICHUNA BEPOSITHOCTEH MEXAY 3HAYECHUSIMHU CIIy4alHbIX BEJIWYMH. BaxkHyro
4acTh B ITOM COJAEP)KATENIbHOW JIMHUM 3aHUMAeT H3y4YeHHE TeOMETPUYECKOrOo M OMHOMMAIBHOTO
pacnpenesieHnii 1 3HAKOMCTBO C MX HENpPEpPhIBHBIMU aHAJIOraMHM — IOKa3aTelbHBIM U HOPMaJbHBIM
pacrpeneneHusIMU.
Tembl, cBsI3aHHBIE C HEMPEPHIBHBIMU CIIYYalHBIMU BEIMYMHAMM U PACHpPEENICHUSIMU, aKUEHTHUPYIOT
BHUMaHNE O0YYaOLIMXCsl Ha ONMMCAaHUM U U3YYEHUU CIyYalHbIX SBJICHUN C MOMOILBIO HENPEPHIBHBIX
¢yHk1uil. OCHOBHOE BHUMAaHUE YJIEIsIeTCs T0Ka3aTeIbHOMY U HOPMaJIbHOMY paclpeesICHUsIM.
B yuebHOM Kypce mpenycMaTpuBaeTCsl O3HAKOMMTEIbHOE M3YYEHUE CBS3M MEXIY CIy4alHBIMU
BEJIMYMHAMU M OMMCAHUE 3TOH CBSI3U C MOMOUIbIO KO3(DPUIMEHTa KOPPENSALUA U €ro BEIOOPOYHOTO
aHaJIora. JTH JIEMEHTHI COACPKAHMSI Pa3BUBAIOT TEMY
«/IlmarpammBbl paccerBaHUS», U3YYEHHYIO Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs, U BO MHOTOM
OTMPAIOTCS Ha CBEJCHUS U3 KypCOB aJIreOpbl U FEOMETPHH.
Emé oauH »nemMeHT coiepkaHus, KOTOPBIM IpeajgaraeTcsi Ha O3HAKOMHUTEJIBHOM YpOBHE —
[OCJIEI0BATEIbHOCT  CIYyYalHBIX HE3aBUCHUMBIX COOBITHH, HACTYHAlOIIUMX B €IUHUILY BPEMEHHU.
O3HakoOMJIEHUE C pacTpee]ICHUEM BEPOATHOCTEH KOIMYECTBA TAKUX COOBITUN HOCHUT Pa3BUBAIOIIHIT
XapakTep W SBIAETCS AaKTyaJlbHBIM Ui OyAymux aOuUTypHEHTOB, MOCTYMAIOUIMX Ha YdeOHbIE
CHEIMAIbHOCTH,  CBSI3aHHBIE C OOLECTBEHHBIMU HAyKaMH, IICUXOJIOTUEN U YIIPaBIECHUEM.
Ha u3yuyenue yueOHoOro kypca «BeposTHOCTh UM CTaTUCTHKa» Ha yriyOJE€HHOM YpPOBHE OTBOJIUTCS 68
yacoB: B 10 kmacce — 34 yvaca (1 yac B Hezemo), B 11 kmacce —34 yaca (1 yac B Henelm0).

COJAEPKAHUE OBYYEHUSA
10 KJIACC
I'pad, cBs3HbI rpad, myTH B rpade: nukibl ¥ nenu. CreneHp (BaJeHTHOCTD) BepiinHbl. ['padbl
Ha IUIOCKOCTH. JlepeBps.



CrydaifHple JKCIIEPUMEHTHI (OMBITHI) M CIAy4alHbIE COOBITHS. ODJIEMEHTApHBIE COOBITHS
(ucxonpl). BepoSTHOCTH cCIlydallHOTO COOBITHS. bBIM30CTh YAaCTOTHI W BEPOSTHOCTH COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMHU.

Onepanuu Haa COOBITHSIMH: TIepeceueHue, OOBEIUHEHUE, IMPOTUBOIOJIOXKHEIE COOBITHS.
Huarpammsl Ditnepa. Dopmysa ca0XKeHUs BEPOSITHOCTEN.

VYcioBHAas BEPOSITHOCTb. YMHOMKEHHE BEPOSITHOCTEH. JlepeBO CIydallHOTO 3KCIEPUMEHTA.
®dopmyna noaHOo# BeposaTHocTH. Dopmyia baiieca. HezaBucumebie coObITHS.

bunapHblii ciyyaliHbli ONBIT (UCHBITAaHUE), yclleX M Heynada. HeszaBucuMble HCHBITaHUS.
Cepus HE3aBUCHUMBIX UCIIBITAHUH 10 niepBoro ycnexa. [lepectanoBku u dakropuai. Uucno coueTaHui.
Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa.

Cepus He3aBUCUMBIX HcTIbITaHUK beprymum. CiydaitHbiii BEIOOP M3 KOHEYHOM COBOKYITHOCTH.

Canyuaitnas BennunHa. Pacnipenenenue BepositHocTel. Jluarpamma pacnpeznenenus. Onepauuu
HaJl clly4yallHbIMU BeJIW4YMHAMHU. buHapHasa ciydailiHas BenuuuHa. [IpuMmepsl pacnpeneneHuii, B TOM
YHCIie TeOMETPUIECKOe U OMHOMHAIBHOE.

11 KIIACC

CoBMecTHOE paclpesiesieHue IBYX CIydaiHbIX BelUuuH. He3aBucuMble CilydaliHbIC BEJINYUHBI.

MatemaTtuueckoe OXHJaHHUE CIIy4alHOM BenuuyuHbl (pactpenenenus). [Ipumepsl npumeHeHus
MaTeMaTHYeCKOro OXXHUJaHUsd (CTpaxoBaHMe, JIoTepes). MaremaTuyeckoe OXXHUJaHue OMHapHOM
CIIy4yallHOM BENMYMHBI. MaTemMaTH4ecKOoe OXUIAaHWE CyMMbI CIy4YalHBIX BEJIMYMH. MatemaTudeckoe
O’KU/IaHUE TeOMETPUYECKOI0 1 OMHOMHUAIILHOTO PACIPEECICHHMN.

Jlucniepcust U CTaHAAPTHOE OTKJIOHEHHE CIy4alHON BeNW4uHBI (pactpenenenus). ducnepcus
OMHapHOH ciy4alHOW BeIMUYMHBI. MaTeMaTH4yecKoe OXXHMJIAaHHE MPOU3BEACHUS M JTUCIEPCHUS CYMMBI
HE3aBUCHUMBIX CIy4yallHbIX BeJWYMH. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHWE OWHOMHUAIBHOTO
pacnpeznenenus. Jlucnepcus U CTaHAapTHOE OTKJIOHEHUE I€OMETPUYECKOI0 PACIIPENETICHUS.

HepasencrBo UebObiméBa. Teopema UebbnméBa. Teopema bepHymmm. 3akoH OONBIIAX YHCEIL.
Bribopounslii  Meton uccienoBaHuil. Breibopounble XxapakTepucTUkH. OIeHMBAHUE BEPOSATHOCTHU
COOBITHSI 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka mpocTEWIIUX TMIOTE3 C IOMOILIBI0 H3YYEHHBIX
pacupeaeaeHui.

HenpepsiBable ciyuaiinble BenuuuHbL.  [Ipumepbl. DyHKIMSA IUIOTHOCTH BEPOSTHOCTH
pacnpeneneHus. PaBHOMepHOE pacmpeleneHHMe W €ro CBOMCTBa. 3ajauM, NPUBOJALIME K
MOKa3aTeIbHOMY pacHpeeieHNI0. 3aJauu, TPUBOSIINE K HOpMAIbHOMY pacnpeneneHuo. OyHkius
IUIOTHOCTH BEPOSITHOCTH TIOKA3aTENbHOTO paclpesiesieHusi, (QYHKIUS IJIOTHOCTH BEPOSTHOCTH
HOPMAJIBHOTO pacupeneneHns. OyHKIHs INIOTHOCTH U CBOMCTBA HOPMAJILHOTO PACTIPEIEICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX HE3aBUCHUMBIX COOBITMH. 3ajaud, MNpPUBOJAIINE K
pactpenenenuro Ilyaccona.

KoBapuanus nByx ciaydaiiHbix BennduuH. Koaddunuent nuneitnoi koppensunu. CoBMeCTHbIE
HaOJI0/IeHUsl IByX BeJW4YUH. BbiOopounblil ko duument koppendauuu. Paznuuue Mexny auHEHHON
CBSI3bI0 M IPUYMHHO-CIIEJICTBEHHOM CBA3bI0. JIMHEIHAs perpeccusi, METO HaMMEHbIINX KBaJIpaToB.

NPEIMETHBIE PE3YJIbTATbBI

K xoniry 10 kiaacca o0ydaromuiicss HAy4YnUTCS:

CBOOOJHO OMEpPUPOBATh MOHATUAMU: Tpad, MIOCKUi rpad, CBA3HBIN rpad, MyTh B rpade, Lelb,
LIUKJI, IEPEBO, CTETIEHb BEPIINHBI, IEPEBO CIYYAHHOI0 AKCIIEPUMEHTA;

CBOOOJHO ONEPUPOBATh MOHATUSMH: CIIy4alHBIH SKCIEPUMEHT (OMBIT), Cly4aiiHOe cOoObITHE,
JJIEMEHTapHOE Clly4ailHOe CcOObITHE (DJEMEHTApHBIM HCXO0J) CIy4yallHOrO OIbITa, HAaXOAWUTh
BEPOSITHOCTH COOBITUH B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHIIMU;

HaxoJUTh U (HOPMYIUPOBATH COOBITHS: TIEpECEUYCHHE, OOBEIWHEHHE JIaHHBIX COOBITHIA,
cOOBITHE, MPOTUBOIOJIOKHOE JTaHHOMY, UCIOJIB30BaTh JAWarpaMMmbl Dijiepa, KOOPIUHATHYIO MPSAMYIO
JUISL PEIIeHUsI 3ajad, MOJIb30BaThCs (HOPMYIION CIIOKEHHUS BEPOSTHOCTEH NJIsi BEPOSITHOCTEH JBYX WU
TpeX CIy4alHbIX COOBITHIA;

OTepUPOBATh MOHATUSMU: YCIOBHAsl BEPOSITHOCTh, YMHOKEHHUE BEPOSTHOCTEW, HE3aBUCHUMBIE
COOBITHS, JIEPEBO CIIY4afHOTO HKCIIEPUMEHTA, HAXOAUTh BEPOSITHOCTU COOBITHI C IMOMOIIBIO MPaBUiIa
YMHOXEHHSI, JIepeBa CIy4ailHOrO OIbITa, MCHOJIb30BaTh (OPMYIy IOJIHON BEpPOSITHOCTH, (opmyiy



baifeca mpu perieHun 3aaad, ONpeAessITh HE3aBUCUMOCTh COOBITHH MO (opMyse U MO OpraHU3aIuu
CIIy4allHOTO DKCIIEpUMEHTA;

IIPUMEHATh U3Y4YE€HHbIE KOMOUHATOPHBIE (POPMYJIBI AJIsl IEPEUNCIIEHUS 3JIEMEHTOB MHOXECTB,
3JIEMEHTAPHBIX COOBITUH CITy4aifHOTO OIIBITA, PEHICHUS 33124 110 TEOPUH BEPOSITHOCTEH;

CBOOOJHO ONEpUPOBaTh INOHATUSAMM: OMHApHBIM CIy4dailHbI ONBIT (MCHBITAHHE), YCIEX M
HeyJaya, He3aBUCUMbIEC WCIBITAHUSA, CEpUsl UCTBITAHUN, HAXOIUTHh BEPOATHOCTH COOBITHI: B CEpHH
UCIBITAaHUH 10 MIEPBOTO YCIEXa, B CEpUU UCHBITaHUI BepHyIM, B ONBITE, CBA3aHHOM CO CIy4YalHbIM
BbIOOPOM U3 KOHEYHOI COBOKYITHOCTH;

CBOOOJHO ONEpUpPOBaTh MOHATHSAMU: ClIydailHas BEJIWYHMHA, PACIpElelIeHUE BEpOSITHOCTEH,
qyarpaMma pacrpeneneHus, OuHapHas ciydaiiHas BeJIMYMHA, TE€OMETpUYecKoe, OMHOMHAIBLHOE
pacnpezeieHue.

K xoniy 11 ki1acca oOydJaromuiics HaydnuTCs:

OIEPUPOBATh TOHSATUSMHU: COBMECTHOE paclpelelieHue [BYX CIydalHBIX BEIWYHH,
UCIIOJIB30BaTh TAOJIMIy COBMECTHOTO PACHPEACICHHS IIBYX  CIIYYAHHBIX BEIUYMH I BBIICICHUS
pacnpenesieHus KaKI0i BeTUYHHBI, ONPEICIICHUS] HE3aBUCHMOCTH CITy4aiHbIX BEJIHMYUH;

CBOOOJTHO OIEPHPOBATh TOHATHEM MAaTEMAaTHYECKOTO OXHIAHHS CIy4allHOW BEITHMYHHBI
(pacpenerieHusi), TMPUMEHATh CBOWCTBA MaTEMaTHYECKOTO OXKUJAHWUS TIPU PEIICHUH 3aj1ad,
BBIYUCIISITH MATEMATUYCCKOE OXKHUIaHUE OMHOMHUAIILHOTO U TE€OMETPUYECKOTO PACTIPEICTICHUI;

CBOOOJHO ONEpPUPOBATH MOHATHUSAMH: IUCIICPCHS, CTAHIAPTHOE OTKJIIOHCHHE CIydalHOM
BCJIMYMHBI, IPUMEHATh CBOWCTBA JUCIICPCHU CIYyYaHON BEIMUYUHBI (paclpelesieHUs) IPU PEIICHUH
3a/1a4, BBIYHCIATH JIUCIEPCHIO M CTAaHJAPTHOE OTKIOHCHHE T€OMETPUYCCKOTO W OMHOMHAIBHOTO
pacripeiesieHu;

BBIYHCIISATH BRIOOPOUYHBIC XapAKTEPUCTHKU 10 JTAHHOW BBHIOOPKE M OIICHUBATH XapaKTCPUCTHKU
reHepaIbHOW COBOKYIHOCTH JAaHHBIX MO BBIOOPOYHBIM XapakTepucTukam. OIeHMBaTh BEPOSTHOCTU
COOBITHIA H TPOBEPATH MPOCTEUINE CTATUCTUYCCKUE THUIIOTE3bl, IOJB3YSACh HM3y4YCHHBIMU
pacrpeeiCHUSIMH.



TeMaTnuyeckoe NJIAHMPOBAHUE

10 KJIACC
Hassanue KomnuectBo OCHOBHOE OCHOBHBIE BUJIBI AEITEIHLHOCTHA
paznena (TeMbl) 4acoB CONCpKAHHC o0ydJaronmxcs
DJleMEHTHI TEOpHH 3 I'pad, cBs3HbI rpad, npencraBieHne 3a1a4u ¢ noMompio | IlpeacraBisaTe 0OBEKTH U CBS3U MEXIY HUMH C IIO-
rpados rpaga. MOLIbIO Ipada, HAXOAUTh IIYTH MEXKAY BEpIIMHAMU
Crenens (BaneHTHOCTH) BepiuHEL. [1yTh B rpade. Llenu u | rpada.
LUKJIBL. Beinenars B rpage nenu u nukisl. CTpOUTh 1€peBO
I'padbl Ha mitockocTu. JlepeBo ciayyaifHOro SKCIIEpUMEHTa II0 OIMCAHUIO CIIy4ailHOTO OIBITA, OIUCHIBATH CIIy-
qaiiHble COOBITHS B TEPMUHAX JepeBa.
Pemars 3aaum ¢ momomisio rpados
CityuaifHble ONBITHL, 3 CiyuaiiHble 5KCIEpUMEHTHI (OIIBITHI) Bbienare u onuceiBath cilydaiiHble COOBITUS B CIIy-
CIIyqaitHble COOBITHS U CllydailHble COOBITHSL. DJIeMEHTapHbIE COOBITUS (MCXO/Ibl). | YallHOMOIIBITE.
1 BEPOSTHOCTH COOBI- BepositHOCTH cityuaifHoro coObiTust. BepostHocTtu coObiTuii | DOpMynupoBaTh YCIOBHUS IMPOBEACHUS CIYy4alHOro
THii B OIIBITAX OTIBITA.
C PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMUCOOBITUSIMU HaxonuTh BepoATHOCTH COOBITUI B ONBITAX C PaBHO-
BO3MO>KHBIMH 3JIEMEHTAPHBIMU HCXO0JIaMU
Omneparuu 5 [lepeceuenue, 0ObeTMHEHNE MHOXKECTB U COOBITUH, TIpOoTH- | Vcmonp3oBaTh auarpamMmbl Ditiepa U BepOabHOE
HaJ MHOYKECTBaMHU U BOIIOJIOJKHBIE COOBbITHS. DopMyna CIIoKEHUS ONUcaHue COOBITUI MPH BBINOJIHEHUH ONepaluil HaJ
COOBITHUSMH. BEPOSITHOCTEN Y CIIOBHASI BEPOSITHOCTh. Y MHOYKEHUE BEPOSIT- | COOBITUSIMH.
Cnoxenue u yMHO- HOCTEH. OneHuBaTh HM3MEHEHHE BEPOSITHOCTEH COOBITHH IO
JKEHUE BEPOSITHOCTEM. ®opmyna ycinoBHON BeposiTHOCTH. PopMylia MOJHOM Bepo- |  Mepe HACTYIJIEHUS APYTUX COOBITHH B CiydailHOM
YcnoBHas BEPOAT- ATHOCTH. OTIBITE.
HoCcTh. HesaBucumsle ®opmyna baiieca. HezaBucumble coObITHS Pemate 3aaumn, B TOM 4MCIE€ UCIOJIB30BAHUEM JIepe-
COOBITHS Ba CIIy4alfHOTOOMBITa, (HOPMYIT CIIOKEHUS
Y YMHOKEHUS BEPOSTHOCTEN
OneMeHTsl KOMOWHa- 4 KombOunaropHoe mnpasuino ymHoxenus. IlepectanoBku u | DopMynmupoBaTh M JOKa3blBaTh KOMOMHATOpHBIE (hak-

TOPUKH

daxropuain. Yucno coueranuit. Tpeyronbuuk [lackans.
®opmyna 6mHoma HeroToHa

TBI.
Hcnonb30BaTh paBUIO YMHOMKEHUS, U3YYEHHBIE KOM-
OuHaTopHbIe (GOPMYIIBI [T MEPEUNCIIEHUS SJIEMEHTOB
pasINYHbIX MHOXKECTB, B TOM YHUCIIE DIJIEMEHTAPHBIX
COOBITHI B CITy4ailHOM OIIBITE.

[Tone3oBatbest Gopmynnoi U TpeyroabHukoM I[lackans
JUIsl onpezenenus yncna coyeranuid. [Ipumensts dop-




Myny OmHomMa HeroToHa misi mpeoOpa3zoBaHMs BbIpa-
JKEHUU

Cepun IocCJIe10Ba-
TEIbHBIX HCIBITAHUM.
Ucnbitanus  bepnyin-
.

Cny4daifHbIN BBIOOD

W3 KOHEYHOW COBO-
KYITHOCTHU

bunapHbIi ciTy4aiiHBIN OIBIT (MCIIBITAHKE), YCIIEX U HEeyaa-
ya. HezaBucHuMBbIe HCITBITAaHMUS.

Cepuist HE3aBUCUMBIX UCIIBITaHUM 10 niepBoro ycrnexa. Cepus
HE3aBUCHUMBIX UcTibiTanuii beprymmm. CinydaiiHblii BBIOOp 13
KOHEYHOW COBOKYITHOCTH.

[IpakThueckass paboTa C HCIOJIB30BAHUEM 3JIEKTPOHHBIX
TaOJIHIL

Pa36uBath ClI0kKHbBIE SKCIIEPUMEHTHI Ha OT/ICNIbHBIE HC-
MIBITAHUS.

PeriaTh 3a1aun Ha IOUMCK BEPOATHOCTEN COOBITHH B ce-
PHUH UCTIBITAHUHN JI0 TIEPBOTO yCIieXa U B CEPUSAX UCIIbI-
TaHuW bepHysuH, a Tak)Ke B ONBITAX CO CIy4alHbIM
BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH C HCIIOJIb30Ba-
HUEM KOMOMHATOPHBIX (aKTOB U (HOPMYII, B TOM YHCIIC
B XOJIe MPAKTUYECKOW pabOThl C MPHUMEHEHHUEM CTaH-

JAPTHBIX (PYHKIHIA

CrnydaiiHple  BEJIUYU-
HBI U pacrpe/ieiCHus

14

Cnyuaiinas BenuuuHa. Pacnpenenenue BepostHocTel. [ua-
rpamma pacrpenenenus. Onepanyy Haj, ClydaiiHbIMUA BEJU-
ynHaMmu. [Ipumepsr pacnpenenenuii. bunapnas ciydaiiHas
BesIM4rHa. [ 'eoMeTpuueckoe pacrpenenenue. bunomuansHoe
pacnpeneneHre. MareMaTH4ecKoe OXXKHUJAHUE CIy4YalHOU
BEJINYMHBI.

CoBMecTHOE paciipe/iesieHre IByX ClydailHbIX BeauunH. He-
3aBUCHMBIE CllydaiiHble BeauuuHbl. CBOMCTBAa MareMaTruye-
CKOT'O O’KHJIaHMSL.

MaremaTrdeckoe okulaHWe OMHApHOM CiTydaifHOM Beluuu-
HBI.

MaremaTryeckoe OXHIaHUE Ie€OMETPHYECKOTO U OMHOMHU-
IBHOTO pacrpeneneHuil. Jlucrnepcus U CTaHIapTHOE OTKJIIO-
Henue. /lucnepcust GMHapHOM ciTy4aifHOM BETMUHMHBL
CaoiicTBa mucnepcun. MaremMaTudeckoe OXHIIaHHE MPOr3-
BEJICHUS U IUCIIEPCUSI CyMMbI HE3aBUCHMBIX CITy4alHbIX Be-
avuuH. /{ucnepcust GMHOMUAIBHOTO paciipeIeNIeHHUS.
[TpakTryeckas paboTa C UCIOJIb30BAHUEM 3JIEKTPOHHBIX
TaluI

OcBauBaTh MOHATHSL: CiIy4aiiHas BEIWYMHA, pacupere-
JieHue, Tabnula pachpeiesieHus, auarpaMmma pacrpe-
JICIICHUSL.

Haxonute 3Ha4YeHus CyMMbI M MPOU3BEICHUS CITydail-
HBIX BeMIMYMH. CTpOUTh OWHApPHBIE paclpeleIeHus 1o
OIMCAHUIO COOBITUI B CiTydaiiHbIX omnbITax. CTpOUTh U
pacro3HaBaTh IeOMETpUYEcKoe U OMHOMMAIbHOE pac-
MIPEEIICHUSL.

Pemath 3amaun Ha BBIYMCIEHHE MaTEMaTHYECKOIO
OJKUJAHUS.

Crpouts coBMecTHBIE pacnpenenenus. M3yuars cBoii-
CTBa MaTEMaTUYECKOTO OKUIaHUS.

PermiaTs 3a1a4un ¢ MOMOILBIO M3YYEHHBIX CBOMCTB.

[To u3ydeHHbIM pOopMyNIaM HAXOJUTh MaTeMaTHYECKHE
OKUJAHUS CITyYailHBIX BEJIMYUH, UMEIOIIUX T€OMETPH-
YyecKoe 1 OMHOMHUAJIbHOE pacIipeieieHHs

OcBauBaTh MOHSTUS: JAUCHEPCUS, CTAaHAAPTHOE OTKJIO-
HEHUE CIIy4alHON BEIIMYUHBI.

HaxoauTh nucniepcuio no pacipenesieHuro.

N3yyarh cBOMCTBA IUCIIEPCHUM.

[To n3ydeHHbIM (OpMyNiaM HAXOJUTh TUCIIEPCHIO OU-
HOMHUAJIBHOTO PACHpPEIEIICHUs, B TOM YHCIE B XOE
MPaKTHUECKON paboThI

OO1iee  KOJIUYECTBO
YacoB I10 MPOrpamMme

34




TeMaTnuyeckoe NJIAHMPOBAHUE

11 KJIACC
Hassanue KomnuectBo OCHOBHOE OCHOBHBIE BUJIBI AEITEIHLHOCTHA
paznena (TeMbl) 4acoB CONCpKAHHC o0ydJaronmxcs
3akoH OOJBLIMX YH- S) HepasenctBo YeObiuépa. Teopema Uebsbiméa. Teopema Pa30Oupars nokaszarenbctBa TeopeM. OcBauBaTh Bbl-
celn bepnymiu. OOpOYHBIN METOJT HCCIIeI0BaHU, B TOM YHUCIIE B XO-
3akoH OonpmuX yncen. BeIOOpOoUHBI METOI HCCie10Ba- JIe TIPaKTHYECKON PabOTHI
HUM.
[TpakTrueckast paboTa ¢ UCHOIB30BAHUEM SJIEKTPOHHBIX
Ta0IHI]

DJeMeHThl MaTeMa- 6 ['eHepasibHas COBOKYITHOCTD U CilydaiiHas BbIOOpKa. 3Ha- OcBauBaTh MOHSTHUS: TeHEpajdbHasi COBOKYIHOCTD,
TUYECKOMCTaTUCTUKU KOMCTBO C BBIOOPOUHBIMH XapakTepucTukamu. OieHka BBIOOPKA, BEIOOPOYHOE Cpe/iHEe U BBIOOPOUHAsS AHC-
CPEIHEr0 M IUCIIEPCUU TeHEPATIbHOM COBOKYITHOCTH nepcusi.

C TIOMOIIIbIO BBIOOPOUHBIX XapaKkTepucTHK. OIieHUBaHHE Bbruncnsate BEIOOPOYHBIE XapaKTEPUCTUKUA M HA MX
BEPOSATHOCTEH COOBITHH 1O BBIOOpKE. CTaTHCTUYECKas OCHOBE OIICHMBATh XapaKTEPUCTHUKU TeHEpaIbHOU
runore3a. [IpoBepka mpocTeHINX TUIIOTE3 C MOMOIIBIO COBOKYITHOCTH.
CBOMCTB U3YUYCHHBIX PaCIIpPEICICHUI. OcBauBaTh MOHATHS: CTATUCTUYECKASTUIIOTE3A.
[TpakTrueckast paboTa ¢ MCHOIB30BAHUEM DJIEKTPOHHBIX OrneHuBaTh BEPOSTHOCTh COOBITUM U TIPOBEPSTH
Ta0IHIL MpOCTEHIINe THUIMOTE3bl Ha OCHOBE BBIOOPOYHBIX
JIAHHBIX, B TOM YHCJIE B XOJI€ MPAKTHYECKON pabOoThI
HenpepsiBable City- 4 [Ipumepsl HENPEPBIBHBIX CyYalHbIX BeTUYnH. OyHKIUA 3HAKOMUTHCS TIOHATUSIMU: HETIpephIBHAS CIyJaifHas
YyailHble  BEJIMYMHBI IJIOTHOCTU BEPOSITHOCTU. PaBHOMEpHOE pacnpeneneHue. BEJIMYMHA, HEMPEPBIBHOE pacmpeeneHue, GyHKIUsI
(pactipenenenus), [Ipumepsl 3amad, TPUBOASIIMX K IMOKAa3aTEIBHOMY U K MJIOTHOCTH BepoOsITHOCTH. Haxoauth BEpOSTHOCTH
MOKa3aTeNbHOE u HOpPMaJIbHOMY pacnpeneneHusM. DOyHKIHUS TUIOTHOCTH COOBITHIA 11O TaHHOW (PYHKIIMU TIIOTHOCTH.
HOpPMAJIbHOC pac- BCPOATHOCTH IMOKA3ATCIIBHOI'O paCIpCaACIICHHA. 3HAKOMUTBHCS C MOHSATUSAMHU: II0Ka3aTejibHOE pac-
npeaeeHus OyHKIUS TUIOTHOCTH BEPOSITHOCTU HOPMAJIBHOTO pac- TpeJielICHre, HOpMATbHOE pacIpe/ieICHHE.
npeaeieHus Belienars mo ONMCaHUIO CIy4YalHbIE BEIUYUHBI,
pacrmpesiefieHHbIE TI0 TOKa3aTeIbHOMY 3aKOHY, IO
HOPMaJIbHOMY 3aKOHY.
Pazbupars mpumepsl 3a1a4, TPUBOASAIINX K TTOKa3a-
TEITLHOMY PacHpe/ieNieHuI0 U K HOpMaJbHOMY pac-
MIPEACIICHUIO
Pacnpenenenue 2 [TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX BoiaensTe no onvcaHuio Cy4aifHOrOOMbITa Be-




ITyaccona

COOBITHI.

[Ipumep 3amauu, npuBOIAIIEHK pacipeiese-

Huto Ilyaccona.

[IpakTuueckas paboTa ¢ HCIIOIH30BAHUEM IJIEKTPOHHBIX
TalJIuI

JMYUHBI, pacTpesielieHHbIe 1Mo 3aKkony Ilyaccona.
Pematp 3a1a4u, B TOM YHCIIE B X0JI¢ IPAKTHUCCKOMN
paboThI C MPUMEHEHUEMCTAHAAPTHBIX ()YHKITUI
ANEKTPOHHBIX TAOJIHII

CBs3p MeXIy Ciy-
YalHBIMH BeEJIMYHWHA-
MU

KoBapuanust aByx ciydaiiHeix BenumuuH. KoaddummeHT
koppemsii. COBMECTHbIE HAONIONEHUS JBYX BEIMYHUH.
Brei6opounsiii  kodddumMeHT Koppensaiuu. Pasznuuue
MEXIYy JIMHEWHOW CBSA3BIO M IIPUYMHHO-CICACTBEHHOU
cBs13b10. JInnelinas perpeccus. [Ipaktudeckas padora

C UCIOJIb30BAHUEM 3JIEKTPOHHBIXTA0IHUIT

OcBauBarh MOHATHUA: KOBapuauus, KoddduuueHt
KOPPEISIUH, INHEHHAs3aBUCUMOCTb.

OrneHuBaTh XapakTep CBSI3U MEXAY ClydalHbIMU
BEJIMYMHAMH, WCXOJs W3 MPUPOAbI JaHHBIX U BbI-
YHUCJICHHBIX XapaKTEPUCTUK.

Hcnonp30BaTe IuarpaMMbl pacCceMBaHUs Il U300-
PaKEHHSICOBMECTHOI'O pacCEUBaHMsl JaHHbIX.
Haxonuth K03 (GUIMEHTH OCH IUArpaMMbl, B TOM
qucie B X0JI€ MPaKTHUECKOW paboThl ¢ MPUMEHEHU-
€M CTaHJapTHBIX QYHKIUN

O0o00111eHE U CH-
creMaTu3anus  3Ha-
HUH

11

[IpencraBiaeHne AaHHBIX C MOMOLIbIO TaOJIUI M JuUa-
rpaMM, OIHMCATENIbHAs CTaTUCTHKA, OIBITBI C PaBHOBO3-
MOKHBIMHM 3JIEMEHTApHBIMU COOBITUSMHU, BBIYUCIIEHUE
BEPOSITHOCTEH COOBITUH ¢ pUMeHeHHeM (opMys U Tpa-
¢uyeckux MeTon0B (KOOpAMHATHAsl MpsiMasi, IepeBo,
nuarpamma Ditnepa), ciydaifHble BEJIMYMHBI U paciipesie-
JICHUS,MAaTEMATHYECKOE 0KUIAAHUE CIIYIaliHOW BEJIMYNHBI

[1IoBTOPSITH HM3y4yEHHOE M BBICTPAMBATh CHCTEMY
3HAHUH

OO1iee  KOIUYECTBO
YacoB I10 MPOrpamMme

34




Kpurepun oueHuBanusi pa3jn4HbiX GopM padoThl 00y4al0IIUXCH

Ha ypoke MatemaTuku B 10-11 kiaaccax

YpoBHHU Onenka Teopus IIpakTuKa

1.Y3uaBanue Pacno3HaBaTh 00bEKT, HAXO- YMeTh BBINOJIHATH 3a1aHUS 110
Anroput™MUAUecKas «3» TUTH HY)KHYIO (DOpMYITy, TIPH- o0pa3ily, Ha HETIOCPEICTBEHHOE
JEATEIbHOCTh C MO/~ 3HaK, CBOMCTBO U T.J. npuMeHenue GopMyil, MpaBui,
CKa3Kou WHCTPYKUMU U T.[I.

3HaTh GOPMYIMPOBKHU BCEX MO- | YMeTh paboTaTh ¢ yueOHOH U
2.BocnipousBeeHue «» HATHUN, UX CBOMCTBA, IPU3HAKHU, | CIIPABOYHOM JIMTEPATYpPOU, BbI-
Anroput™MuvecKas (bopMyIbI. HOJIHATH 3aJjaHusl, TpeOyromiue
JesITeIbHOCTD 0e3 YMeThb BOCIPOM3BECTH JI0Ka3a- | HECTIOXKHBIX MTPeoOpa3oBaHuii C
MO/ICKa3KU TEJIbCTBA, BBIBO/BI, YCTAHABIN- | IPUMEHEHUEM U3y4aeMOro marTe-

BaTh B3aMMOCBS3b, BBIOUPATh puana

HY>KHO€ /ISl BBIIIOJIHEHUS J1aH-

HOTO 33JaHUsI

3. lonumanue €J1aTh JIOTUYECKUE 3a- YMeTh NpUMEHSTh NOJIy4CHHbIE

JlesTenbHOCTD NIPU «5» KJIFOUEHUS!, COCTABIISITh aJIro- 3HAHUS B Pa3JIMYHbIX CUTYaLUsX.

OTCYTCTBHH SIBHO BbI-
PaXEHHOTI'0 aJIro-
puUTMa

PUTM, MOJI€JIb HECJIOKHBIX CHU-
Tyauui

BuInoaHATH 3a7aHUsT KOMOUHHM-
POBaHHOTO XapakTepa, Coepxa-
IIUX HECKOJIbKO IMOHSITHH.

4, OBjajeHue yM-
CTBEHHOM CaAMOCTOSI-
TeJbHOCTBIO
TBopueckas uccieno-
BaTeJIbCKAs JCATEIIb-
HOCTb

«5»

B coBeprieHCcTBE 3HATH U3YUYCH-
HBIM MaTepuai, cBOOOIHO OpH-
eHTUpoBaThcs B HeM. UMeTh
3HaHUA U3 JOIIOJTHUTCIBHBIX UC-
TOYHUKOB. Bianers onepanus-
MU JIOTUYECKOI'O MbIIIJICHU .
CocTaBasTh MOJENb JII000H
CUTYaLUU.

YMeTb IpUMEHATh 3HAHUSA B JIFO-
00l HECTaH/IapTHOM CUTYal1H.
CaMoCTOAITeIbHO BbINOJHATH
TBOPUYECKHE HCCIIE0BATEIbCKIE
3a7aHusl.

BoinoaHATh GyHKINN KOHCYITb-
TaHTa.

1. OneHKa NMUCbMEHHbIX KOHTPOJbHBIX paﬁoT 00yYaloIMXcs Mo MaTeMaTHKE.

OTtMmeTKa «S5», ecnu:

e paboTa BBINOJIHEHA OJHOCTHIO;
® B pacCyXJEHHUsX U 000CHOBAHUM pEIIECHHs HET MPOOeoB U OUIHOOK;
® B PEIICHUU HET MaTeMaTHYECKUX OMHMOOK (BO3MOXKHA OFHA HETOUYHOCTH, OMKCKA, KOTOpasi HE SIB-

JsieTcs CNIeACTBUEM HE3HAHUS MM HETTOHUMAaHMsI y4eOHOTo MaTepuaa).
OTtMeTKa «4» CTaBUTCSA B CIEAYIOMINX CITyJasiX:

e paboTa BBINOJIHEHA MOJIHOCTHbIO, HO OOOCHOBAHHUS IIArOB PEIIEHUS HEIOCTATOYHBI (€CIH yMEHHue
000CHOBBIBATh PaCCYXJIEHHsI HE SIBISIIOCH CIIEUAIEHBIM 00BEKTOM IIPOBEPKH ),

e JIONYLIEHbI OJJHA OIIMOKAa MM €CTh JBa — TPU HEJOYETa B BBIKJIAJKAX, PUCYHKAX, YepTEKax HIU
rpadukax (€ciu 3TU BUJIbI padOT HE ABISUIUCH CIIEHUAIBHBIM 00BEKTOM IMPOBEPKH).

OtMmeTKa «3» cTaBUTCS, €CIIH.

e jomymieHo Oosiee OAHOM OMMOKK WK OoJiee IBYX — TPeX HEeI0UETOB B BHIKJIAJIKAX, YEPTEKaAX MU
rpadukax, Ho oOydaronuiics o0aanaeT 00s3aTeIbHBIMA YMEHUSIMH IO IPOBEPSEMOIL TeEMe.

OtMmeTKka «2» cTaBUTCS, €CIU:

e JIONyIICHBI CYNIECTBEHHBIC OIMMOKH, TIOKA3aBIINe, YTO YICHUK HE 00J1aJjaeT 00s3aTeIbHBIMI yMe-
HUSIMU 110 JJAHHOW T€ME B TTOJIHOW MeEpeE.

OTMeTKa «1» cTaBUTCS, €CIIH:

e paboTa mokasasa MOJHOE OTCYTCTBHE 00s3aTeNbHBIX 3HAHUM U YMEHUH 0 IpOBEepseMOl TeMe MU
3HAYUTEIbHAS YaCTh paOOTHI BHIIIOJHEHA HE CAMOCTOSTENBHO.

Yuurenab MOXKET ITIOBBICHTD OTMCTKY 3a OpHFHHaHBHBIﬁ OTBCT HA BOIPOC WJIIN OPUTHUHAJIBHOC pCUIc-
HHUC 3a/1a4U, KOTOPBIC CBUACTCIILCTBYHOT O BBICOKOM MATECMATHYCCKOM PA3BUTHU 06yqa}omer0051; 3a pe-



meHue 0oJiee CI0KHOM 3a1a4d WU OTBET Ha 00Jiee CIIOKHBINA BOMIPOC, MPEAJIOKEHHBIN TOTTOJTHUTEIILHO
MOCJIE BBIMTOJIHEHUS KaKUX-TH00 IPYruxX 3alaHui.
2. O1leHKa YCTHBIX OTBETOB 00VUYAIOIIMXCS M0 MaTeMAaTHKeE
OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIM YUEHHUK:
® TIOJIHO PACKpPBLI COJEPKaHHE Marepuajia B o0ObeMe, IPEIYCMOTPEHHOM IMPOTPaMMON M y4eOHU-

KOM;
® M3JIOKHWI MaTepuall IPaMOTHBIM SI3bIKOM, TOYHO HCIOJIb3YsS MaTEeMaTHYECKyl) TEPMHUHOJIOTHUIO U
CUMBOJIMKY, B OIpe/IeJICHHON JIOTHYECKOH MOCe/I0BaTeIbHOCTH;
® MPaBWIHHO BHITIOJHII PUCYHKH, YEPTEKH, TPAPUKHU, COMMYTCTBYIOIIUE OTBETY;
® [I0Ka3aJl YMCHHE WIUTFOCTPUPOBATH TEOPHUIO KOHKPETHBIMH IPUMEPAMH, PUMEHSTH €€ B HOBOU CH-
Tyalluy MIPH BBIIOJIHEHUH TPAKTHYECKOTO 33 1aHHUS,
® [POJEMOHCTPUPOBAJ 3HAHUE TEOPUH paHEE U3YUYEHHBIX COMYTCTBYIOIIUX TeM, COPMUPOBAHHOCTH
U YCTOMYMBOCTH MCIIOJIB3YEMBIX MIPH OTBETE YMEHUHN M HaBBIKOB;
e OTBEYaJl CaMOCTOSITENbHO, 0€3 HABOASAIIUX BOIIPOCOB YUUTEIIS;
® BO3MOXHBI OfJHA — JIB€ HETOUYHOCTH MPHU OCBEIIEHUU BTOPOCTENEHHBIX BOIPOCOB WJIM B BHIKJIA-
Kax, KOTOPbIE YYEHHK JIETKO UCIIPABHUII MTOCIIE 3aMEUYaHUs YUUTEIS.
OTBeT OlIEHUBACTCSl OTMETKOM «4», €CITM YIOBIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OIEHKY «5», HO
IPYU STOM UMEET OJIUH U3 HEJIOCTATKOB:
® B U3JIOKEHUHM JIOMYIIECHBI HEOOIBITHE TIPOOEITBI, HE NCKA3UBIIICE MATEMATHICCKOE COACPKAHHUE OT-
BETA;
e JIOMYIICHBI OJIMH — JIBA HEJ0YETA IMPU OCBEIICHUU OCHOBHOTO COJICPIKAHUS OTBETA, HCIPABICHHBIC
MoCJIe 3aMEYaHUs YIUTEIS;
e JIOMyIICHBI OMKOKa WK O60jee ABYX HEJOUYETOB MPH OCBEIIEHUH BTOPOCTEIEHHBIX BOIPOCOB HIIU
B BBIKJIQJIKAX, JICTKO HCIIPABJICHHBIC ITOCIIC 3aMECUaHUs YIUTECIIS.
OtMeTKa «3» CTaBUTCS B CIEAYIOIINX CIydYasK:
® HEIOJIHO PAaCKPBITO COJCpXKaHUE Marepuaia (CoAepKaHWe M3JIOKEHO (parMeHTapHO, HE BCErIa
MOCIIeI0BAaTENbHO), HO MOKa3aHO 00llee MOHUMaHue BOIpOca UM MPOJAEMOHCTPUPOBAHBI YMEHUS, HOCTa-
TOYHBIE JUISI YCBOGHUSA MPOrPaMMHOT0O Marepuana (ompeneneHbl «TpeGoBaHMSIMH K MaTeMaTHYeCKOU
MOJTOTOBKE 00YYaOIIMXCs» B HACTOSAIICH MporpaMme Mo MaTeMaTuKe);
® HMEJHUCH 3aTPYIHEHUS WU JIOMYIICHBI OIMMOKHA B ONPEISIICHUA MaTeMaTHICCKOW TEPMUHOJIOTHH,
yepTexkax, BBIKJIAKaX, UCIIPABICHHBIE MTOCJIEe HECKOIbKUX HABOISIINUX BOIIPOCOB YUUTEIS;
® VYCHHK HE CIIPABWIICS C MPUMEHEHHEM TEOPHUH B HOBOUM CHTYAIIWH IPHU BBIMTOJTHEHUN MTPAKTHIECKO-
T'O 3aJIaHUsl, HO BBITIOJIHIII 33JJaHHs 0053aTEIbHOTO YPOBHS CIIOKHOCTH I10 IAHHOU TeMe;
® [pPU JOCTATOYHOM 3HAHWUU TEOPETHUYECKOTO MaTepHalia BBIIBICHA HEIOCTATOYHAs] COPMHUPOBAH-
HOCTHh OCHOBHBIX YMCHHIA U HABBIKOB.
OTMeTKa «2» CTaBUTCS B CIEAYIONIUX CIydasx:
® HE PacKpBITO OCHOBHOE COJIEpKaHNe yI4eOHOTO MaTepuana;
e 00HapYXEHO HE3HAHWE YUCHUKOM OOJIBIIEH WM HanboJiee BaKHON YacTH yueOHOT0O MaTepuana;
® JIOMYIIEHBI OIIMOKHN B OMpEeIEHUU MOHSITHIA, IPH UCTIOIH30BAHUN MaTEeMATUYECKON TEPMUHOIIO-
TUH, B PUCYHKaX, YepTekax WM rpadukax, B BBIKIAJIKAaX, KOTOPbIE HE MCIPABIICHBI MOCIE He-
CKOJIBKUX HaBOJISIIIIAX BOITPOCOB YUUTEIIS.
OtMeTKa «1» cTaBUTCS, €CIHU:
e yYCHUK OOHApPYKHJI ITOJTHOC HE3HAHWE M HETIOHWMaHUE M3y9aeMoro y4eOHOTO Marepualia Wid He
CMOT OTBETHUTH HU Ha OJIMH W3 ITOCTABJIICHHBIX BOIIPOCOB 10 H3yYCHHOMY MaTepHaly.

O0mas kiaaccupukanus omMoO0K
[Tpu ouieHKe 3HAHUI, YMEHUIN U HAaBBIKOB 00YyYarOIIMXCs CIeAyeT YYUTHIBATh BCe OIMOKM (TpyObIe U He-
rpyObI€) U HEAOUETHI.



I'pyObIiMu cuuTarOTCSl OINOKH:
- HC3HAHUC OIMPCACICHUSA OCHOBHBIX HOHHTHﬁ, 3aKOHOB, IMpaBUJI, OCHOBHBIX MOJOXKCHU M TCOpHUH,

He3HaHue (HopMyI1, OOLICTIPHHATHIX CHMBOJIOB 0003HAUYCHHI BEJIMYMH, SANHHIL UX H3MEPCHUS;
- HEe3HaHWE HAaUMEHOBAHWH eIMHHIl U3MEPECHNS;
- HEYMCHHE BBIICIIUTH B OTBETE TJIABHOC;
- HEYMCHHWE NPUMEHSTH 3HAHUS, AITOPUTMBI JUTS PELICHUS 3a/1a4;
- HEYMCHHE JIeJIaTh BBIBOJIBI M 00001IeHNS;
- HEYMCHHUE YUTaTh U CTPOUTH Tpaduky;
- HEYMCHHE I10JIb30BAThCSI IEPBOUCTOYHUKAMH, YICOHUKOM U CIIPABOYHHKAMH;
- MOTepsi KOPHSI WIIM COXPAHEHUE TIOCTOPOHHETO KOPHS;
- otOpacbiBaHHe 06€3 00BICHEHUI OJJHOTO U3 HUX;
- paBHO3HAYHBIC UM OLITUOKHU;
- BBIYMCIIMTENbHBIC OMNOKH, €CITM OHU HE SIBIISIOTCS OIUCKOMN;
- JIOTMYECKHE OIIUOKH.

K Herpy0ObImM ommdkam cieayeT OTHECTH:
- HETOYHOCTh (HOPMYJIHMPOBOK, ONPEACICHUN, TOHATHI, TEOpUi, BBI3BAHHAS HETOJHOTOH OXBaTa

OCHOBHBIX IIPU3HAKOB OIPEAEIAEMOI0 MOHATUS WM 3aMEHOM OJIHOTO - JIBYX M3 3THX IIPU3HAKOB
BTOPOCTETICHHBIMU IIPU3HAKAMY;

- HETOYHOCTh Irpauka;

- HEpalMOHAJIBHBI METOJ PEeIICHUs 3aJaul WM HeJOCTaTOYHO MPOAYMAHHBIN IUIaH oTBETa (Hapy-
ILIIEHUE JIOTUKH, TT0IMEHA OT/IEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMU BOIIPOCAMHU );

- HepaluOHAJIbHbIE METO/Ibl pabOTHI CO CIIPABOYHOM U JPYToil IUTEPATYPOil;

- HEYMEHHE peliaTh 3a/1a4H, BHIIOIHATH 33/IaHUs B OOIIIEM BUJIE.

Hepnoyeramm sIBISIOTCS:
-  HCpallMOHAJIBHBIC ITPHUCMbI BBIYMCIICHHI 1 Hp606p330BaHHﬁ;

- HeOpe)kHOE BBINIOJIHEHUE 3aIuceil, uepTexeil, cxem, rpadukos.

Kontpoas 3YH npennaraercs npu npoBeieHNN MaTEMATUYECKUX TUKTAHTOB, MPAKTUYECKUX padoT, ca-
MOCTOSATENBHBIX Pa0OT 00YYAOLIETr0 U KOHTPOIMPYIOLIETO BU/a, KOHTPOJIbHBIX PadoT.

Ilepeyennb y4eOHO-MeTOAMYECKOT0 H IPOIPAMMHOI0
o0ecneyeHHs MO MaTeMaTHKe
OcHamenue mpotiecca 00ydeHus MaTeMaTuke odecrneynBaeTcss OMOIMOTeYHbIM (DOHAOM, TEYATHBIMH TTO-
coOMsIMH, a TakkKe WHPOPMAIIMOHHO-KOMMYHUKATUBHBIMHU CPEJICTBAMH, KPAHHO-3BYKOBBIMH ITOCOOUSI-
MU, TEXHUYECKHUMH CPEJICTBAMU OOYUCHUS, YUeOHO-TIPAKTHICCKHM 000PYIOBAHHUEM.

Y4yeOHMKH M yueOHbIe TOCOOHS I yYALIUXCH:
1. Mopaxosuu. A.I'. Cemenos I1.B. Anrebpa u Hayana ananuza. 10 k1. YyeOnuk 1t o6imeoOpaso-
BaTeJbHBIX OpraHu3anuii (0a30BbIi U yriayOseHHbli ypoBHH). B 24. — M.: Muemo3uHa, 2020.
2. Mopakosuu. A.I'. Cemenos I1.B. Anre6pa u Hauana aHanuza. 11 k1. YueOHuk ans obuieodpaszo-
BaTeJbHBIX Opranu3auuii (0a3oBblil U yriayOseHHbli ypoBHU). B 24. — M.: Muemo3uHa, 2020.
3. Aranacsa JI. C. 'eometpus 10-11. YyeOnuk nns oOiieodpa3oBarenbHbIX yupexaenuii. M.: [1po-
cpernienue, 2022.

Y4eOHo-MeTOoAMYECKHE TOCOOHS NIl YUUTEJIA
OcHoBHas JInTEepaTypa:
1. Mopnakosuu. A.I'. CemenoB I[1.B. Anre6pa u Havana ananu3a. 10 k1. YaueOuuk mist o0rieodpaso-
BaTeNbHBIX OpraHu3anuii (6a3oBblil U yriyOiaeHHbI ypoBHH). B 24. — M.: Muemo3uHa, 2020.
2. Mopakoeuu. A.I'. CemenoB I1.B. AnreOpa n Havana ananu3a. 11 k1. YueOHUK a1 001meoopaso-
BaTeNbHBIX OpraHu3anuii (6a3oBblil U yriyOiaeHHbIH ypoBHK). B 24. — M.: Muemo3suna, 2020.



3.

4.

5.

Aranacsa JI. C. I'eomerpust 10-11. YueOnuk mis o0meo0pa3oBaTenbHBIX yupexacHuii. M.: I1po-
cBemenue, 2022.

Mopakosud. A.I'. Cemenon I1.B. Anrebpa u Hauana ananmmsa. 10 k1. Merogudeckoe mocooue st
yuutens. — M.: Muemosuna, 2020

Mopuakosuu. A.I'. Cemenon I1.B. AnreOpa u Hauana ananmm3a. 11 k1. Merogudeckoe mocooue st
yuutens. — M.: Muemosuna, 2020

Jlonoanumensnasn numepamypa:

1.

9.

10.

11.

12.

13.

OO ~NO O WN P

Anrebpa u Hayana aHanuza. KonTponbHbie paboTel as 10 kiracca o01eo0pa3oBaTenbHBIX yape-
)aeHui (nmpoduiabHeid ypoBenb) / B.M. I'mu30ypr; nox pen. A.I'. Mopakosuva. — M.: MHemo3u-
Ha, 2019.

Anrebpa u Hayana ananuza. 10 ki1.: CamocTosiTenbHbIe paboThl: Yueb. mocodue s oomeoopaso-
BaT. yupexaenuit / JLA. Anekcanaposa; nmox pen. A.I. Mopakosuua. — M.: Muemo3una, 2018-
2020.

Anrebpa u Hayana aHanuza. KonTponbHbie paboTel as 11 kimacca o6meo0Opa3oBaTenbHBIX yape-
)KaeHui (nmpoduiabHeId ypoBenb) / B.M. I'musz0ypr; nox pen. A.I'. Mopakosuva. — M.: MHemMo3u-
Ha, 2018.

Anrebpa u Havana aHanuza. 11 ki.: CamoctosTenbHble padoThl: Yueb. mocobue i obeodpaszo-
BaT. yupexaenuii / JLA. Anekcanaposa; nmox pen. A.I. Mopakosuua. — M.: Muemo3una, 2018-
2020.

Anrebpa u Havana ananmza. 10 — 11 xin.: KoHTponsHbIe paboThl 11 001me00pa3oBaT. yupexKie-
Hult: yue0. nocobue / A.I'. Mopakosuua, E.E. Tynbunnckas. — 5-e uza. — M.: Maemo3suna, 2018
Henumena JI.O. KopemkoBa T.A. Anre6pa u Hauana ananuza. 10 —11 kmacc.: Temaruueckue te-
CTBI M 3a4eThl Il o0O1ieo0pasoBarenbHbIX yupexaenuid. [lox pen. A.I'. MopakoBuua.- M.: MHue-
mo3uHa, 2005

Mopakosuu A.I'. Tynbuunckas E.E. AnreOpa u Hauana ananu3za. 10-11 knacc.: KontponbHble pa-
00THI [T 001Ie00pa3oBaT. yupexaeHuid.-M.: Muemo3una, 2018

Artanacss JI.C., byry3os B.®. Kagomues C.b. u np. I'eomerpusi: yue6. ansa 10-11 kmaccoB o6ie-
obOpasoBarenbHbIX yupexaenuit M.: [Ipocsemenue, 2019

Caakssn C.M. byry3zoB B.®. U3yuenuu reomerpun B 10-11 kiaccax: MeTroa. peKOMEHIALUHU K
yueOnuky: Ku. s yuurens.- M.: [Ipocsemenue, 2001

EpmoBa A.II., I'ono6opoarsko B.B. CaMmocTosiTenbHbIE B KOHTPOJIBHBIE PA0OTHI IO TEOMETPHH IS
10 xmacca.-M.: Unekca, 2003

EpmoBa A.IL., I'ono6opoarsko B.B. CaMmocTosiTenbHbIE B KOHTPOJIBHBIE PA0OTHI IO TEOMETPHH IS
11 xmacca.-M.: Unekca, 2003

Epmosa A.Il., 'ono6oponsko B.B. YcTHble, mpoBepoyHble U 3aueTHbIE pabOTHI 10 F€OMETPUHU
s 10-11 knacca.-M.: Mnekca,2005

3uB B.I'. 3anaun k ypokam reomerpun.7-11 knacc.-C.-Ilerep6ypr, 1995. HIIO «MUP U CEMbSI-
95%, U31-BO «AKarus»

Humepnem-pecypcut

. Ludposas obpasoBatenbHas cpena «Mos mikonay https:/lib.myschool.edu.ru/market

. Enunblii o0pa3zoBarenbHblil moptan 1 ceHTsOps: Www.lseptember.ru;

. BUHOM. Jlabopatopus 3nanuit: www.metodist.lbz.ru;

. TectupoBanue online: 5-11 ki.: http://www.kokch/kts.ru/cdo/

. Ilenaroruyeckas macrepckasi, ypoku B lHTepaeT u MHoroe jp.: http//teacher.fio.ru

. HoBble TexHomoruu B o0pasoBanuu: http://edu/secna.ru/main/

. IlyreBomuTens “B Mupe Haykw» 11t IIKOIBHUKOB: http://www.uic.ssu.samara.ru/-nauka/
. Merasunuknoneauns Kupumia u Medoaus: http//mega.km.ru

. Caiir “Mup sHiukonieuid»:  http://www.rubricon.ru/; http://www.encyclopedia.ru/

10.

HNHuTtepakTuBHas 00pa3oBaTebHas OHJIARH-TUIATGOopMa «YUHU.py» C MHTEPAKTUBHBIMH YPOKAMH T10

OCHOBHBIM IITKOJILHBIM TIpeiMeTam, omummuasl: https://uchi.ru/

11.

Hasurarop KpyxkoBoro nsmkenuss HTU: https://kruzhok.org/
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12. O6pasoBarenbHblil mopran «SHaekcYueObnuk»: https://education.yandex.ru/home/

13. Onnaiin-margopma «Omummmymy: https://olimpium.ru/

14. Onnaitn-mmardopma «OTKpbITas mkoja»: https://2035school.ru/login

15. Onnaiin-mkona «Skyengy: https://skyeng.ru/

16. Illudporoit  oOpazoBaTenbHBIM pecypc s 1mkon «Poccuiickass  AJNEKTPOHHAs — IIKO-
max: https://resh.edu.ru/

17. Iudposoii o6pazoBaTenbHbIi pecypc s mkoa «SIKmace»: https://www.yaklass.ru/

18. Peectp npuMepHBIX OCHOBHBIX 0011€00pa3oBaTenbHbIX mporpamMm / [IpumepHbie OCHOBHBIE 001IIe-
oOpasoBaTenbHbIe TporpaMMbl / OCHOBHBIE 00pa30BaTEIbHBIC IPOTPAMMBI B YaCTH YY€OHBIX TIpeaMe-
TOB, KYpCOB, IUCHHUIUIMH (MomyJieit): http://fgosreestr.ru

19. Poccuiickas 3aekTpoHHas mmkosa: https://resh.edu.ru/

20. Caiit ®enepaiabHblii HHCTUTYT OIIEHKHM KadecTBa oOpasoBanus / Exqunas cuctema OICHKH Kade-
cTBa oOpa3oBanus / Beepoccuiickue npoBepounbie padoThl / HanmoHambHbIE UCCIIEIOBAHHS KauecTBa
oOpaszoBanus / MeTomoorusi ¥ KpUTEPHH OIICHKU KadecTBa 00miero odpa3zoBaHus B 00Iieo0Opa3oBa-
TEJIBHBIX OpPraHU3alMAX HA OCHOBE MPAKTHKU MEXyHAPOJHBIX MCCICIOBAHUN Ka4ecTBa MOJITOTOBKH
obyuatorumxcst: https://fioco.ru/ru/osoko

21. IIOC «Mobunbroe Daekrpornoe O6paszoBanuex: https://edu.mob-edu.ru/ui/#/login

MarepuaibHO-TEXHHYECKas 0a3a
KaOuner MaTemMaTHKu OCHAIllEH aBTOMAaTU3UPOBAHHBIM pa0OYUM MECTOM YYMTENs, HHTEPAKTHB-
HBIM KOMILJIEKCOM, JTOKYMEHT-KaMepon, MHOTO(YHKIIMOHAIBHBIM TI€YaTAIOUIIM YCTPOKWCTBOM, BBIXOJIOM
B UnTtepuer. Ha ypokax, npu HeoOX0AMMOCTH, HCIIOIB3YIOTCS MOOMIIBHBIN KJ1ace.
YyeOHo-npakTuyeckoe 000pya0BaHuE:
— JI0CKa MarHUTHAas C KOOPAMHATHOM CETKOW;
— KOMILJIEKT YePTEKHBIX UHCTPYMEHTOB (KJIACCHBIX M Pa3AaTOYHbIX): IMHEHKA, TPAHCIIOPTUP, YTOJIbHUK
(30°, 60°), yronpHuk (45°, 45°), nuUpKyIb;
~ KOMILJIEKTHI MJIAaHUMETPUUYECKUX U CTEPEOMETPUUECKHX Tell (IEMOHCTPAIIMOHHBIN U pa3aTOYHbIN);
— KOMIUIEKTHI JUIsl MOJeIMpoBaHus (1[BeTHas Oymara, KapToH, KaJlbKa, KJIel, HOKHUIIbI, INIACTHIINH).
[TewatHble mocoOusi:
- JleMOHCTpanMmOHHbBIN MaTeprall B COOTBETCTBUU C OCHOBHBIMU T€MaMHU IIPOTPaMMBbI O0yUEHHUSI.
- YMK no maremaruke, anreope.
- Iloprpersl Belnaromuxcs aeATenei MaTeMaTUKU.
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