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HHOACHUTEJIBHAA 3AIIUCKA

PaGouas nporpamMma 1Mo MaTr€MaTUKC COCTABJICHA Ha OCHOBC CJICAYIOMMX HOPMATHUBHLIX ITPaBO-

BbIX, HHCTPYKTUBHBIX U METOAUYCCKUX JOKYMCHTOB!:

@DenepanbHblil 3aK0oH 0T 29 nexabps 2012 roxa Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepa-
UW» (C U3MEHEHUSAMH);

[Tpuka3z Munnpocsemenust PO ot 17.05.2012 roma Ne 413 «O0 yTBepkaeHuu ¢GeaepajbHOro rocy-
JApCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CpeAHero odiiero oOpa3zoBaHUs» (C U3MEHEHHUSIMH OT
12.08.2022 r. Ne 732);

[Ipuka3z MunuctepcrBa npocsenieHuss PO ot 18.05.2023 Ne 371 «O06 yrBepkaeHun denepanbHOM
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);

[Ipukaz MunuctepcrBa mpocserieanst PO ot 22.03.2021 Ne 115 «O6 yrBepxkaenunn [lopsiaka opra-
HU3AIMM U OCYIIECTBICHUSI 00pa30BaTEIbHON JESATEILHOCTH 110 OCHOBHBIM 00II€00pa30BaTeIbHBIM
mporpaMmmam - 00pa3oBaTeiIbHbBIM MPOrpaMMaM HadyajabHOTO OOIIEro, OCHOBHOTO OOIIETro U CPEHEro
o011ero 00pa3oBaHuUsY,

[Tpuka3z MunucrepctBa npocsenieHus PO ot 18.07.2024 1. Ne 499 «O6 yTBepkaeHuu denepaibHOro
NepeyHs ANEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX K HCIOIb30BAHUIO MIPHU peannsa-
[IUHM UMEIOIINX TOCYJapCTBEHHYIO aKKpEAUTAIINI0 00pa30BaTeIbHBIX IPOTPaMM HA4YaJIbHOTO OOIIETo,
OCHOBHOTO O0IIIET0, CPETHET0 OOIIET0 00pa30BaHUsY;

[Tpuka3 MunucrepctBa nmpocsemienus P ot 21.09.2022 r. Ne 858 «O6 yrBepx)acHuH (enepabHOTO
nepeyHsl yueOHUKOB, JONMYIIEHHBIX K HCIOIb30BAHUIO IIPU peau3alii UMEIOIIHUX IOCY1apCTBEHHYIO
aKKpeIuTalnio 00pa30BaTeIbHBIX MPOTPaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero
o0miero oOpa3oBaHusl OPraHU3ALUSIMHE, OCYIIECTBISIFOIIMMHI 00pa30BaTEIbHYIO NESITEIBHOCTD H YCTa-
HOBJICHUSI TIPEJEIBHOIO CPOKa MCIOIb30BAHUS MCKIIIOUEHHBIX Y4EOHUKOBY» (C M3MEHEHUSMHU U J0-
nosiHeHusIMU 0T 21.05.2024 1. No 347);

[TocranoBnenue ['maBHOrO rocymapcTBEHHOro caHuTapHoro Bpada Poccuiickoit ®depepanuu 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,;

[locranoBnenue ['maBHOro rocygapcTBeHHOro caHutapHoro Bpauya Poccuiickoit ®enepauuu 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;

Konnenmus pazputus Matematuueckoro odpasoBanus B Poccuiickoit deneparuu (yTBepKaeHa pac-
nopsbkerueM [IpaBurenbctBa Poccuiickoit @eneparmu ot 24 nexadpst 2013 1. Ne 2506-p).

HporpaMMa M0 MaTE€MaTUKC Ha YPOBHE CPCIAHETO 06]].[61"0 O6pa30BaHI/I$[ pa3pa60TaHa Ha OCHOBC

OI'OC COO ¢ yuéToM COBpEMEHHBIX MUPOBBIX TPEOOBAHUM, IPEABABIAEMBIX K MAaTEMaTUYECKOMY 00-
pa3oBaHUIO, U TPAJAULIUNA POCCUKCKOTO 00pa3oBaHus. Peanuzanus mporpamMmsl o MaTeMaTHke odecre-
YUBAET OBJIAJICHUE KITIOYEBBIMH  KOMIIETCHIIMSIMHU, COCTABJISIIOIIMMUA ~ OCHOBY  JUIsl  CaMOpa3BH-
THUSl U HEMIPEPHIBHOTO 00pa30BaHus, IIEIOCTHOCTh OOIIEKYIBTYPHOTO, TIMYHOCTHOTO U TIO3HABATEILHOTO
Pa3BUTHSI IMYHOCTH 00YYarOIMIMXCS.

B nporpamme 1o MateMaTuke y4TEHbI UJEU U MOJ0KeHUsI KOHIEeNnuuu pa3BUTUs MaTeMaTH4eCKOro
obpazoBanus B Poccuiickoit denepanuu. B cooTBEeTCTBUY ¢ Ha3BaHWEM KOHIICTIIIMH, MATEMAaTUYECKOE
o0pa3oBaHMe JODKHO, B YaCTHOCTH, MPEIOCTABIATH KAXKIOMY 00yJaromeMycsi BO3MOKHOCTh JOCTHXKe-
HUS YPOBHSI MaTeMaTUYECKUX 3HAHWUN, HEOOXOIMMOTO JJIs TadbHEUIeH YCIIEITHOM )KU3HU B OOIIECTRE.
NMenHo Ha pelnieHue 3TOH 3a1a4u HallelieHa MporpaMma 1o MaTeMaTuke 6a30BOTO YPOBHSI.

B snoxy nudposoii Tpanchopmaiun Bcex chep 4eIOBEUESCKOW ACSITEIHPHOCTA HEBO3MOXKHO CTaTh
00pa30oBaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30BO MaTeMaTHUYECKOH MOATOTOBKH. YK€ B IIKOJIE
MaTeMaTHKa CIYXXHUT OMOPHBIM TMPEAMETOM JJISI U3YYCHHS] CMEXHBIX NUCIMIUIAH, a B KHU3HHU TOCIE
IIKOJIBI PeaIbHON HEOOXOAMMOCTBHIO CTAHOBHUTCS HEMpPEpPHIBHOE 00pa3oBaHUe, YTO TPpeOyeT MOIHOICH-
HO# 0a30BOi 0011€00pa30BaTEILHON TOATOTOBKH, B TOM YHCIIE U MaTeMaTHYECKO. DTO 00yCIOBIEHO
TEM, UYTO B HAIIM JHU PACTET YUCIO CIEUUATBHOCTEHN, CBSI3aHHBIX C HENIOCPECTBEHHBIM MPHUMEHE-
HUEM MaTeMaTHKH: U B chepe SIKOHOMHKH, U B OM3HECE, M B TEXHOJOTUUYECKHUX 00IaCTsIX, U JaXKe B I'y-



MaHHUTapHBIX cepax. Takum oOpazoMm, Kpyr oOydaromMXcCsi, JUIS KOTOPBIX MaTeMaTWKa CTAaHOBUTCS
3HAYUMBIM IMPEAMCTOM, CYIICCTBCHHO PACIHIUPACTCA.

[IpakTdeckast OJIE3HOCTh MaTEMaTHKU OOYCJIOBIIEHA TE€M, 4YTO €€ MpEeIMEeTOM SIBISIOTCS (yH[a-
MEHTAJbHbBIE CTPYKTYpPhI HAILIEr0 MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJTMUYECTBEHHBIC OTHOIICHUS OT
NPOCTEUIINX, YCBAMBAEMbIX B HEIIOCPEJICTBEHHOM OIIBITE, 10 IOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX JIJIS
Pa3sBUTHUA HAYUYHBIX U TCXHOJOTHYCCKUX Hﬂeﬁ. be3 KOHKPCTHBIX MAaTCMATHUYCCKUX 3HAaHUU 3aTPYAHCHO
NOHWMaHHE MPHHIMIIOB YCTPOWCTBA M MCIIOJIb30BAaHHUS COBPEMEHHOW TEXHUKH, BOCIIPHUSITHE U UHTEP-
nperanus pasHoOoOpa3HOW COIMATBLHOW, YKOHOMHYECKOH, MOJUTUYSCKOW MHpopMaruu, Manodphex-
THUBHA MOBCETHEBHAS IPAKTUYECKasi NEATEIbHOCTh. KaXIoMy 4YeloBeKy B CBOCH >KM3HH TPUXOIUTCS
BBITIOJIHATH AOCTATOYHO CJIIOKHBIC paC‘-IéTBI N COCTABJIATH HCCJIOXHBIC aJITOPUTMbI, HAXOAUTH HY’KHBIC
(GOpMYIIBI ¥ TIPUMEHSITh MX, BJIAJCTh MPAKTHUYCCKUMHU MPUEMAMH T'€OMETPUYCCKUX WU3MEPEHUH U I10-
CTPOCHUH, YUTaTh MH(OpMAIMIO, MPEACTABICHHYIO B BHIY TaOJHIl, AUarpaMMm U TpaduKoB, KUTh B
YCIIOBHSX HEONPEICIEHHOCTH ¥ MOHUMATh BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITHH.

OnHOBPEMEHHO C pacIupeHneM cdep NPUMEHEHUsI MaTeMaTHKU B COBPEMEHHOM o01iecTBe BcE 00-
Jie€ BaXHBIM CTAaHOBUTCS MAaTEMATUYECKUN CTWJIb MBILJICHMS, IPOSIBIIAIOIINNCS B ONPEICIEHHBIX yM-
CTBEHHBIX HaBbIKax. B nponecce n3y4eHus MaTeMaTuKy B apCEeHAIl IPUEMOB U METO0OB MBIIIJICHUS Ye-
JIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHIAYKLUSA U JEAyKLus, 0000IIeHne U KOHKpEeTHU3alus,
aHaM3 U CHHTE3, KIacCCU(pUKAIMI U cUcTeMaTn3anus, abctparupoBanue u aHanorusi. OObEKThl MaTe-
MAaTUYECKUX YMO3AKIKOYEHUH, IPaBUIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX I10-
CTPOCHUH, CIIOCOOCTBYIOT BBIpaOOTKE yMEeHHS (POpPMYyIHMpOBaTh, 0OOCHOBBIBATH U JIOKA3BIBATH CYXKIIE-
HUSA, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MbIIIICHUE. MareMaTuke NPUHAICKUT BELyllas poib B
(OpMUPOBAHUHU ATTOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHUS! W BOCIUTAaHUM YMEHUH JE€HCTBOBATH 110
3aIaHHBIM aJITOPUTMaM, COBEPILICHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIC. B mpouecce peuie-
HUS 33]]a4 — OCHOBHOM y4eOHOM J1eATENbHOCTH Ha YpPOKax MaTeMaTUKH — pa3BUBAIOTCS TBOpUYECKas U
IIPUKJIaJHAsl CTOPOHBI MBILIUICHHUS.

OOydenue MaTeMaTuKe Ja€T BO3MOKHOCTh Pa3BUBATh Y 00YYAIOUIMXCS TOUHYIO, PAMOHAIBHYIO U
MH()OPMATUBHYIO peub, yMEHHE OTOMpPaTh HanOoIee MOIXOAAIINE S3bIKOBBIE, CHMBOJIHYECKUE, Tpadu-
YEeCKHE CPECTBA JJISl BBIPAKEHUS CY)KICHUN U HATJISAHOTO MX MPEICTaBICHUSI.

Heo6xoauMbIM KOMIIOHEHTOM 0011l KyJIbTYyphl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00IIee 3Ha-
KOMCTBO C METOJaMH MO3HAHUS JEHCTBUTEIBLHOCTH, MPEACTABIEHUE O MPEeIMETe U METO/Ie MaTeMaTH-
K1, €r0 OTJINYUS OT METOJIOB €CTECTBEHHBIX U T'YMaHUTAPHBIX HayK, 00 0COOEHHOCTSIX MPUMEHEHUS Ma-
TEMaTHKU JJIsl PEeLICHUs] HAyYHbIX U NPUKIAIHBIX 3a/1a4. TakuMm oOpa3oMm, MaTeMaTH4ecKoe o0pa3oBa-
HHUE BHOCHUT CBOM BKJIaJl B JOPMHPOBAHUE OO KYIbTyphl YeOBEKa.

N3yyenne MaTeMaTHKU CIOCOOCTBYET 3CTETMUECKOMY BOCHUTAHHIO Y€JIOBEKa, MOHUMAaHHUIO KPaco-
ThI U U3SIIECTBA MAaTEMATUYECKUX PACCYKJICHHUH, BOCIIPUATHIO TEOMETPHUECKUX (HOPM, YCBOSHUIO HJIEU
CUMMETpPHH.

ey u 3agaun n3ydyenust yuedHoro npeamera marematuka B 10-11 kiaccax
[TproputeTHBIMU LIENAMU 00y4eHust MmatemaTuke B 10—11 kiaccax Ha 6a30BOM YpOBHE SIBIISIOTCS:

- ($opMHpOBaHUE IIEHTPATHHBIX MATEMATHUYECKUX TMOHSITHH (YHCI0, BEJIMUYMHA, TeOMEeTpUUecKast Qpury-
pa, mepeMeHHasl, BepOATHOCTh, (PYHKIIMs), 00ECIIeUNBAIOLINX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh
MaTeMaTHUYeCKOro oOpa3oBaHMs 00yUarOmIUXCs;

— MOJBEACHUE 00YJaIOIMXCs Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3M MaTEMAaTUKU U
OKpYy’Karomero M1upa, IOHMMaHUEC MAaTEMATUKH KaK 4aCTH O6HICI\/'I KYJBbTYPhI 4HEJIOBCUCCTBA,

— pa3BUTHE MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs, MO3HABATEIbHON aKTHUB-
HOCTH, UCCIIEA0OBATCIIbCKUX YMGHI/II\/’I, KPUTHYHOCTH MBIIJICHHUA, HHTCPECA K U3YUYCHHUIO MATCMATUKH,

- (opmupoBaHue (HyHKIMOHAILHON MaTeMaTHYeCKOW ITpaMOTHOCTH: YMEHHUS paclo3HaBaTh MaTeMaTH-
YECKHE AaCMEeKThl B pEabHbIX JKU3HEHHBIX CHUTYalMsIX U MPU U3YYEHUH JIPYTHX YUeOHBIX Mpe-
METOB, IPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, POpMyIHUpPOBaTh UX HA S3bIKE MATEMaTHKU U
CO3aaBaTb MaTEMAaTUUCCKUEC MOJACIN, IPUMCHATH OCBOEHHBIHN MaTeMaTHYeCKUI arrmapar ajd
peleHNs MPaKTUKO-OPUEHTUPOBAHHBIX 3aj1au, HHTEPIPETHPOBATh U OLEHUBATH MOJyYECHHBIE PE3Yilb-
TaTHhl.



Conep:xkanue yyeOHoro npeamera marematuka B 10-11 kiaccax

OCHOBHBIMU JIMHUSIMU cojiepxkaHus MareMaTtuku B 10—11 kimaccax siBisroTCS:

«Hucna u BeIYUCICHUSN», «Anredpay («ANredpandecKkue BBIpAKEHUS», «YPAaBHCHHUS W HEpPaBCH-
cTBa»), «Hauana maremaruueckoro ananmsay, «l'eomerpusi» («I'eomerpuueckue (GUTypsl U UX CBOM-
cTBay, «M3MepeHne reoMeTpUuecKuX BEIMYUHY), «BeposTHOCTh M cTaTUCTUKAY. J[aHHBIE IMHUU pa3BU-
BAIOTCS MMapaJlJICNIbHO, KaXK/1asi B COOTBETCTBUH ¢ COOCTBEHHOM JIOTHKOM, OJTHAKO HE HE3aBHCHMO OJIHA OT
IpYro#, a B TECHOM KOHTaKTe M B3auMojeicTBuu. Kpome 3Toro, nx o0beIuHsAET JJOTHYecKasi COCTaBIIs-
Io1l1as1, TPAJAUIIMOHHO MPUCYIas MaTEMaTUKE U MPOHU3BIBAIOIIAS BCE MAaTEeMaTHUYECKUE KypChl U COJIEep-
)atenbHbie auHUUA. ChopmymupoBanHoe B PI'OC COO TtpeboBaHuE «BJIAJACHHUE METOJAMH JOKa3a-
TENhCTB, AITOPUTMAMH PEIICHUS 33134, YMEHHE (OPMYIUPOBATH ONMPEACICHUS, aKCUOMBI M TEOPEMBI,
IMPUMEHATh UX, MPOBOAMUTH JOKA3aTEIbHBIE PACCYXKIACHUSA B XOJI€ PEUICHUS 3a7au4» OTHOCHTCS KO BCEM
yueOHBIM Kypcam, a GOpMUPOBAHUE JJOTUICCKIX YMECHHIA paclpeiesieTcsl 10 BCEM TojaM OOydeHHUs
Ha YPOBHE CpeJIHero o01iero oopa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maremaruka sBIAsSETCS 0OsA3aTENbHBIM IMPEAMETOM Ha JaHHOM
ypoBHE oOpa3zoBanud. [Iporpammoii mo MmaTemaTHke npeaycMaTpUBaeTCs U3ydyeHue yueOHOTo MmpeaMera
«MareMaTHKa» B paMKax TpEX y4eOHBIX KypCOB:

«AnreOpa ¥ Hayala MaTeMaTH4YecKoro aHammuza», «l'eomeTrpus», «BeposTHOCT, U CTaTHCTHUKAY.
DopMHUPOBAHUE JIOTHUYECKUX YMEHHUH OCYILECTBIACTCS Ha MPOTSHKECHUU BCEX JIET OOYyYEeHMs] HA YPOBHE
cpeaHero odIiero o0pa3oBaHus, a AIEMEHTHI JJOTUKU BKIIIOYAIOTCS B COACPKAHKME BCEX HA3BAHHBIX BHIIIIE
y4€OHBIX KypCOB.

OO1iee yKMcIo YacoB, PEKOMEHIOBAHHBIX AJisi u3yueHus matematuku — 340 gacoB: B 10 kimacce —
170 gacoB (5 yacoB B Heneno), B 11 kiacce — 170 yacoB (5 yacoB B HEEINIO).

Conep:xanue y4eOHOT0 mMpeaMeTa MaTeMaTHKa (M0 roaM o0y4eHus)

AJITEBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIN3A B 10-11 kaaccax

YueOHblif Kypc «Anredpa W Havajla MaTeMaTUYECKOTO aHaIW3a» SIBISETCS OJAHMM U3 HauOolee
3HaYMMBIX B IPOrpaMMe CpeaHero o0IIero o0pa3oBaHus, IOCKOIBKY, C OJHONH CTOPOHBI, OH 0OecIIeurnBa-
€T MHCTPYMEHTAIbHYI0 0a3y Al U3y4eHHs] BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYyroil CTOPOHBI,
dopmupyeT Joruueckoe u abCTPaKTHOE MBINUICHHE 00yJYaromUXCsi Ha YpOBHE, HEOOXOIUMOM IS OCBO-
eHUsl Y4eOHBIX KypCcOB HH(OPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B pamkax ydeOHOTrO
Kypca «Anredpa ¥ Hayalla MaTeMaTUYeCKOTO aHalIM3a» OOy4arolluecs OBIAJEBalOT YHHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOM HayKH, KOTOpast (GOpMYIHPYET CBOU JOCTHIKEHHS B MATEMaTHUECKOW (hopMe.

VY4eOHblIil Kypc anreOpsl U Haual MaTeMaTHYeCKOT0 aHAIM3a 3aKIaIbIBAET OCHOBY JUIsl  YCTIeII-
HOTO OBJIA/ICHUS 3aKOHAMHU  (PU3UKHU, XUMHH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TEH/ICHIIMI JKOHOMUKH
U OOIIECTBEHHOW >KM3HM, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO UCIIOIF30BaTh UX B MIOBCEIHEBHOW KU3HU. B TOXe Bpems oBiiazieHne abCTpaKT-
HBIMH U JIOTUYECKU CTPOTMMH MAaTeMaTUYECKUMHU KOHCTPYKIUSIMHU Pa3BUBAET YMEHUE HAXOJUTh 3aKOHO-
MEPHOCTH, 00OCHOBBIBAaTh UCTUHHOCTH YTBEPKICHHS, UCIIOIb30BaTh 00001IEHNE U KOHKPETU3aIHIo, ab-
CTparupoBaHUE U aHAJOTHIO, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIEHHE. B xo/1e u3yueHus an-
reOpbl M Hayajdl MaTEMaTHYECKOTO aHaju3a Ha ypOBHE CpeaHero oOlmiero oopa3oBaHUs 0Oydaroniuecs
MOJTy4alOT HOBBIM OMBIT PEIIeHUs MPUKIAJAHBIX 3a7a4, CAMOCTOSATEIHHOTO MOCTPOSHUSI MaTEMaTHUECKHUX
MOJIeNell peabHBIX CUTYalluid ¥ MHTEPIPETANH MTOTyYSHHBIX PEUICHNUH, 3HAKOMSTCS C IPUMEpPaMu Ma-
TEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIe, HAYKE U B UCKYCCTBE, C BBIIAIOLNIUMUCST MaTeMAaTUUECKUMU
OTKPBITUSIMH W WX aBTOpaMHU. Y4eOHBIH Kypc anreOpbl M Havajl MaTeMaTHYEeCKOTO aHaimm3a oliamaer
3HAYUTENBHBIM BOCIUTATEIBHBIM MOTEHIINAIOM, KOTOPBIA pealn3yeTcs Kak 4depe3 y4eOHbIN maTepual,
CrocoOCTBYIOMUN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK W Yepe3 crenuuky ydeOHOU aes-
TETBHOCTH, TPEOYIOIIEeH CaMOCTOATETbHOCTH, aKKypaTHOCTH, MPOIOJDKUTENLHON KOHIIEHTPAllM BHUMA-
HUS 1 OTBETCTBEHHOCTH 32 TIOJTYYCHHBIN PE3yJbTaT.

B ocHoBe Meronuku oOydeHus ainreOpe W HadajdaM MaTeMaTHYECKOTO aHalu3a JICKHUT JesTeNb-
HOCTHBIN MPUHITAIT O0YICHHS.

B cTpykType mporpaMMmel mo anrebpe U HadajlaM aHaIKU3a BBIIEISIOTCS CISIYIOIINE COIepKaTellb-
HO-MeToAn4YecKrne JIMHUM: «Uncna u BeraucieHus», «OyHKun U rpadukn», «YpaBHEHHUS U HEPaBEH-
cTBa», «Hauama MaTemaTHdeckoro aHanmsa», «MHOXKeCTBa U JIOTHKa». Bce OCHOBHBIE copepKaTelbHO-
METOJMYECKUE JTUHUN U3YyYar0TCsl Ha IPOTSHKEHUH JBYX JIET OOYYECHHS Ha YPOBHE CPEIHEro o0Iiero oo-



pa30BaHus, €CTECTBEHHO JOMOJHSISA APYr Ipyra M IOCTEIICHHO HACHINAACh HOBBIMH TEMaMH WM pas3felia-
MH. JlaHHBIN yueOHBII KypcC SIBISICTCS MHTEIPATUBHBIM, TIOCKOJIbKY 00BEeIMHSET B cebe cofeprkaHue He-
CKOJIbKMX MaTeMaTHYeCKUX AUCUUIUIMH: anreOpa, TPUTOHOMETPHs, MaTeMaTHUYECKUI aHalu3, TEOpHs
MHOeCTB U apyrue. [lo mepe Toro xkak odydaromuecs OBIaJeBalOT BCE 0oJiee MIMPOKUM MaTeMaTuyde-
CKUM allapaTroM, y HUX IOCJIEJ0BaTeIbHO (POPMUPYETCSI U COBEPIICHCTBYETCSI YMEHHE CTPOUTh Mare-
MaTHYECKYIO0 MOJIENIb  PEAJbHOM  CUTYalllH, IPUMEHITh 3HAHU, OJYyYCHHBIE B YIe€OHOM Kypce «AJ-
re0pa ¥ Hayajla MaTeMaTHYECKOrO aHaJIu3a», Ui PEIIEHUs] CaMOCTOATEIbHO CHOPMYIMPOBAHHON MaTe-
MaTUYECKOH 3aJ]auy, a 3aT€M UHTEPIPETUPOBATh NIOJYyUYEHHBINA PE3YyJIbTAaT.

CopneprxaTenpHO-MeTOANYECKAs TUHUA «HKCna U BBIYMCICHUA» 3aBepIlaeT (GopMUpOBaHUE HaBbI-
KOB HCIIOJIb30BaHMS I€HCTBUTENLHBIX YUCEN, KOTOPOE OBUIO HAYaTO Ha YPOBHE OCHOBHOI'O 00IIEro oopa-
3oBaHMsl. Ha ypoBHe cpeanero obiiero obpa3zoBaHus 0co0oe BHUMaHHE YIenseTcs (POPMUPOBAHMIO
IPOYHBIX BBIUYMCIUTENFHBIX HABBIKOB, BKJIIOYAIOUINX B CE€0Sl MCMOIB30BaHUE PA3IUYHBIX (OPM 3aMUCH
JEHCTBUTEIBHOTO YHCJIA, YMEHUE PALMOHAIBHO BBINOJIHATH ACUCTBUS C HUMH, JEJIaTh MPUKUAKY, OLle-
HUBaTh pe3yibrar. OOyyaromuecs MmoydaloT HaBBIKA NPUOIMKEHHBIX BBIYMCICHUH, BBITIOTHEHUS JIEH-
CTBMM C 4YMCJIaMU, 3allUCAaHHBIMM B CTaHJAPTHOM (oOpMe, MCIIOJIb30BAaHHUsSI MaTEeMaTUYECKUX KOHCTAHT,
OLICHUBAHMSI YUCIIOBBIX BBIPAKEHUH.

CopneprxaTenbHast TMHUSA «YPaBHEHUS U HEPABEHCTBA» PEAIU3YyeTCs HA MPOTKEHUU BCEro 00yde-
HUS HA YPOBHE CpeHero o0mero o0pa3oBaHMs, MOCKOIBKY B KaXKJIOM pa3Jielie MPOrpaMMBbl IPETyCMOT-
PEHO pelLIeHHe COOTBETCTBYIOIUX 3aaa4. OOyuaronyecs: OBlaJeBal0T pa3IMuHbIMU METOAAaMU PEIEeHUs
IEINIBIX, PAlMOHATIBHBIX, HPPAMOHANBHBIX, MTOKA3aTEeIbHBIX, JIOTAPU(YMUIECKAX U TPUTOHOMETPHUECKUX
yYpaBHEHM, HEPABEHCTB U UX cucTeM. [lonyueHHbIe yMEHUS UCIOJIb3YIOTCS MPU UCCIEI0BaHUU (PyHK-
UI C IOMOIIbIO IPOM3BOAHOMN, PEIICHUH MPUKIAAHBIX 337a4d U 3a]1a4 Ha HaXOXKJCHHE HANOONIbIIUX U
HalMEHBIIMX 3HaueHui GyHkuuu. J[aHHas copeprkaTenbHas JUHUS BKIIOYAeT B ceOs Takke (GopMHUpPO-
BaHUE YMEHUM BBIIOJIHATH pacdy€Thl Mo (HopmysaM, IpeoOpa3oBaHus LENbIX, PAllMOHANBHBIX, UPpPALKO-
HAJIbHBIX U TPUTOHOMETPUUYECKHUX BBIPAXKEHUH, a TAaKXKe BhIPAKEHHH, COAEpIKAIIUX CTENEHU U Jlorapud-
Mbl. braromapsi nzydeHuto anreOpandeckoro mMarepuaia MpPOUCXOAUT JalbHEHIee pa3sBUTHE aJTOPUT-
MHUYECKOT0 M a0CTPaKTHOIO MBILUIEHHUs 00ydaromuxcs, (GOpMUPYIOTCS HAaBBIKH JI€AYKTUBHBIX PacCyiK-
JIeHU, pabOThI C CUMBOJIBHBIMH (DOpMamHU, MPEJCTaBICHHUS 3aKOHOMEPHOCTEH U 3aBHCHUMOCTEH B BHUJIE
pPaBEHCTB U HepaBeHCTB. AnreOpa npeniaraet 3¢ ()eKTUBHbIE HHCTPYMEHTBI AJISl PELICHUs] TPAKTUYECKUX
U €CTECTBEHHO-HAYUHBIX 3a]1a4, HaIJIJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKA HAYKU.

CopnepxaTtenbHo-MeToanYecKast JIMHUS «DyHKIMU U TpaduKu» TECHO NeperuieTaeTcs ¢ JIpyruMu
JUHUSAMH y4eOHOT O Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEJ0BATEIbHOCTh U3yUEHHS MaTe-
puana. M3ydeHue cTeneHHoM, moka3aTeabHOH, JorapuMu4eckoi 1 TPUrOHOMETPUYECKUX (DYHKIMH, UX
CBOMCTB M rpaduKOB, UCIIONb30BaHUE (DYHKUUN AJI pelieHUs 3a/1ad U3 JAPYTruX y4eOHBIX MPEIMETOB U
pEaIbHOM KM3HHU TECHO CBA3aHO KaK ¢ MaTeMaTUYECKUM aHAJIM30M, TaK U C PELICHUEM YpaBHEHHUH U He-
paBeHCTB. [Ipu 3TOM OOJbIIOE BHUMaHHUE yAenseTcs (GOPMUPOBAHHUIO YMEHHUS BBIpaXaTh (HopMynamu
3aBHCUMOCTH MEXAY Pa3IMuHBIMU BEJIMYMHAMH, MCCIEI0BATh MOJIY4YeHHbIe (YHKIIMU, CTPOUThH MX Tpa-
¢uku. Matepuan cogepaTelIbHOM JIMHUN HAaleJIEeH Ha Pa3BUTHUE YMEHUN U HABBIKOB, MO3BOJISIOIIUX BbI-
pakaTh 3aBUCHMMOCTH MEX1y BEJIMYMHAMHU B Pa3IMyHON (hopMe: aHATUTUYECKOH, Tpapuueckoi U cio-
BecHOM. Ero m3ydyeHue crocoOCTBYeT pa3BUTHIO aJITOPUTMHUYECKOTO MBIIUIEHHUS, CIOCOOHOCTH K 0000-
LICHUIO ¥ KOHKPETHU3allMK, UCIIONb30BaHui0 aHanoruid. ConepxarenbHas JuHus «Hadana matemaruue-
CKOTO aHaJiM3a» IO3BOJISET CYIIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTHYECKHX, TaK M MPHUKIAJHbBIX
3aja4, JOCTYIHBIX O0YYalOLIIUMCs, Y KOTOPBIX MOSBIAETCS BO3MOXHOCTb MCCIEIOBATh U CTPOUTH I'pa-
¢uky QyHKIUH, ONpenensTh UX HauOOJbIINEe U HAUMEHBIINE 3HAYCHUS], BBIUUCIATH TUIOMAAU QUIyp U
00BEMBI TeJ, HAXOIUTh CKOPOCTH U YCKOpeHHs mporieccoB. CojiepkarenbHas JIMHUS OTKPHIBA€T HOBbIE
BO3MOXXHOCTH MOCTPOCHUS MAaTeMAaTUYECKUX MOJIENel peaibHbIX CUTyalUd, HaXOXKICHHS HarIydIlero
pElIeHUs] B MPUKIAAHBIX, B TOM UYUCIIE COLMAIBHO-DKOHOMUYECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH
MaTeMaTUYeCKOT0 aHalln3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOrO, (OpMaibHO-JIOTMUECKOro U Kpea-
TUBHOT'O MBILIUIEHUS, (OPMUPOBAHHUIO YMEHHMI paclio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMaTHKHU B HayKe,
TEXHHUKE U UCKYCCTBE.

OOyuaromiyecss y3HalOT O BBIJIAIOIIMXCS pe3yiIbTaraxX, MOJTYYEHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHKH
KaK HayKd, ¥ UX aBTOpax.

CopepxarenpHO-MeTOANYECKAs TUHUS «MHOMXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIIIEHA AJIEMEH-
TaM TEOPUU MHOXKECTB. Te0peTHKO-MHOXKECTBEHHBIE NMPEACTABICHHUS MPOHU3BIBAIOT BECh KypC LIKOIb-



HOW MaTeMaTHKH ¥ TpeajIararoT Hanbojee YHUBEPCATbHBIN S3bIK, 00OBEAMHSIONIHIA BCE Pa3/IeNibl MaTeMa-
TUKHA U €€ MPIIOKECHUN, OHU CBS3BIBAIOT pPa3HbIe MaTeMaTUYECKHe NUCHUIUIMHBI B equHoe 1emnoe. [lo-
3TOMY B@KHO JIaTh BO3MOXXHOCTHh OOYYaIOIIEMYCsl TOHUMAaTh TE€OPETUKO-MHOKECTBEHHBIN SI3BIK COBpE-
MEHHOW MaTEMaTHKHU U HCIIOJIb30BATh €T0 JUISl BRIPAYKEHUSI CBOMX MBICTICH.
B yuebHOM Kypce «Anrebpa M Havajga MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT TaK)Ke OCHOBBI MaTe-
MaTHYECKOTO MOJCITUPOBAHHSI, KOTOPBIC MPU3BAHBI CHOPMUPOBATH HABBIKU IMOCTPOCHHS MOJIENICH peallb-
HBIX CHUTYAIIMi, UCCIICIOBAHHS dTHX MOJICJICH C MOMOIIBIO anmnapaTa ainreOpbl 1 MaTeMaTHYeCKOTO aHa-
JU3a ¥ WHTEPIPETAIMHA MONyUYSHHBIX PE3Yy/IbTaToB. Takue 3aJaHus BIUICTCHBI B KKIBIA U3 pa3/ieioB
IPOTPaMMBI, TIOCKOJIbKY BECh MaTepuall  y4eOHOro Kypca MIMPOKO HCIONB3YETCS JJIS PEIICHHS TPH-
KIaJAHBIX 3amad. [Ipu pemieHun peanbHBIX MPAKTHYSCKUX 3a1au OoOydaromuecs pa3BUBAIOT HAOMIOa-
TEJIBHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThes, UCIOJIb30BaTh aHAIOTHIO, 0000111aTh
¥ KOHKPETU3UPOBATH MpodiiemMy. JlesaTenbHOCTh M0 (pOPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX 3a-
Jlad OPTaHU3yeTCsl B POIecce U3yUeHHs BCEX TeM yU4eOHOTO Kypca «AlreOpa U Hadaia MaTeMaTH4ecKo-
T'0 aHaJIN3a».

OO1miee YyuCIIo YacoB, PEKOMEHIOBaHHBIX JIJIsl U3yYCHHS YYeOHOTO Kypca «Anredpa U Havaia ma-
TeMaTU4ecKoro aHanmsza», — 170 gacoB: B 10 kmacce — 68 gacoB (2 waca B Heaento), B 11 kimacce —102
yaca (3 Jaca B HEJICIIO).

COJEPKAHUE OBYYEHUA
10 KJIACC
Yuciia v BbIYUCTICHUSA

Pannonanpupie uncna. OOBIKHOBEHHBIE M JAECATUYHBIE IPOOH, IPOLEHTHI, OECKOHEUHBIE MEPUO-
auueckue aApobu. ApupmeTnyeckue onepanuy ¢ paluoOHAIbHBIMU YHCIaMM, IPeoOpa3oBaHUs YUCIIO-
BbIX BbIpakeHUH. [IpumeHeHue npobeil U MpOLEHTOB IS PelIeHUs] IPUKIAIHBIX 3a7a4 U3 Pa3InyHbIX
OTpaciieil 3HaHUI U peaIbHOMN KU3HM.

JeiicTButenpHble yncia. PanronanbHble U HppalMOHAIbHBIE YUCia. ApupMETHUYECKHUE Ollepaluu
C AeUCTBUTENbHBIMU YncaaMu. [TpubinxEHHbIe BBIYMCICHUS, IPABUIIA OKPYIJICHUS, IPUKUIIKA U OLICH-
Ka pe3yJibTaTa BIYMCIICHHI.

Crenenb ¢ nensiM nokaszareneM. CtanaapTHas (opMma 3anucu AecTBUTENbHOrO yncna. Mcnonb-
30BaHHE MOAXONAMmEH (OpMbI 3amucu JIEHCTBUTENBHBIX YHCEN JJIS PEIICHUS MPAKTHIECKUX 3a1a4
U TIPEJCTaBJICHUS JaHHBIX.

ApudmeTnueckuii KopeHb HaTypajibHOW creneHu. JledcTBusS ¢ apuMeTHYECKUMH KOPHSIMH
HaTypaJIbHOM CTEIIECHH.

CuHyC, KOCUHYC M TAHT€HC YHCIOBOI0 apryMeHTa. APpKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBO-
rO apryMeHTa.

YpaBHeHus: U HepaBeHCTBA

ToxecTBa ¥ TOXKIECTBEHHBIE TPEOOPa3OBaAHMSL.

[TpeobpazoBaHre TPUTOHOMETPUUYECKUX BbIpaskeHUN. OCHOBHBIETPUTOHOMETPUYECKUE (POPMYJIBI.

VYpaBHeHMe, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelleHrne HepaBeHCTBA. MeTOMHTEPBAIOB.

Pemenue nensix 1 IpoOHO-pallMOHAIBHBIX YpPaBHEHUH U HepaBeHCTB. Pelienne uppairoHanbHbIX

YPaBHEHHUI U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YpPaBHEHUH.

ITpuMmeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3a/]1a4 M 33Ja4H3 pPa3Iu4HbIX
oOyacTell HayKH M pealbHON KU3HU.

DYyHKUMH ¥ TPaPUKH

OyHKIMs, crnocodbl 3aganus QyHkuuu. I'papuk ¢yHkumuu. B3aumHO 00paTHBIEQYHKIMH.

OO6nacTp onpeneneHuss © MHOKeCTBO 3HaueHui pynkumuu. Hynu ynkuuu. [IpomexyTku 3Ha-

KONOCTOSTHCTBA. UETHBIE U HEUETHBIE QYHKIUU.

CrenenHas pyHKIUS ¢ HATYpaJbHBIM U IeNbIM MokazaresneM. E€ cBoiicTBa urpaguk. CoiicTBa u
rpaduK KOpHsS N-Oi CTENEHH.

TpuronomeTpudeckas OKpy>KHOCTb, ONIpe/IelIeHne TPUTOHOMETPUUECKUX (PYHKIIMIUUCIOBOTO ap-
T'YMEHTA.

Havaja maTeMaTH4ecKoOro anajamnsa
[TocnenoBarenbHOCTH, CIOCOOBI 3ajaHUs MOCeAoBaTeabHOCTEH. MOHOTOHHBIE MTOC/IEI0BATEb-



HOCTU. ApudMeTHuecKas U TeoMeTpruyecKkas mporpeccu. beckoneuHno yobIBaromasreoMeTpruueckas
nporpeccusi. CyMMa 6ecKOHeuHO yOBIBaIOIIEeH reoMeTpruieckoil mporpeccun. @opmyna CI0KHBIX IIPO-
LEHTOB. Vcnonap30BaHne MPOrpeECCHU JIsl PEIICHUSIPEAIbHbIX 3aa4 PUKIIAJHOTO XapaKTepa.
MHo:xecTBa U JTOTHKA

MHOKeCTBO, Onepaluu HaJl MHOKecTBaMmu. Jluarpammel Ditnepa—Benna. [Ipumenenue teopeTu-
KO-MHOKECTBEHHOT'O arrmapaTa [l ONMCAaHUs PealbHBIXIIPOLIECCOB U SIBJICHUM, IIPU PEIICHNUHU 331a4 U3
IPYTUX y4eOHBIX MIPEIMETOB.

Omnpenenenue, Teopema, CleACTBHE, 10Ka3aTEIbCTBO.

11 KIIACC

Yucia 1 BBIYHCTICHHUA

Harypanbnsle u nenslie uncina. [Ipu3naku aenumocty neinsix yncen.CTeneHb ¢ pauoHaIbHbIM

nokasaresneM. CBONCTBA CTEIICHH.

Jlorapudm uncna. JleciTHUHBIC U HATYpAJIbHBIE TOTapU(MBL.
YpaBHeHMsI U HEPABEHCTBA

[TpeoOpa3oBanue BEIpaKeHUH, COEPKALINX JIOTAPU(MBI.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX CTEIIEHU C PAllMOHAIBLHBIM [T0Ka3aTeNeM.

IIpuMepsl TPUTOHOMETPUYECKHUX HEpaBeHCTB.Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs U HEPABEHCTBA.

CucreMbl JIMHEHHBIX ypaBHEHHMH. PelleHne npukiajHbIX 3a4ad € IOMOIIBIOCHCTEMBI JTUHEH-
HBIX YPaBHEHHUM.

CucreMbl U COBOKYITHOCTH PallMOHAJIbHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMmeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHUIO MaTeMaTUYECKUX3a4ad U 3a/1a4 U3
Pa3NIUYHBIX 00JIACTEe HAYKH U PEATbHOM KU3HHU.
DOyHKUMH ¥ TPaPUKH

Oynkuus. [lepuonnueckne yHkiuu. IIpomMexyTku MOHOTOHHOCTH (QYHKUIWH. MakCHMyMBI U
MUHUMYMBI GyHKIKK. Hanbonbiee 1 HauMeHblee 3HaueHHe (PyHKIMUHA IPOMEKYTKE.

Tpuronomerpudeckne GyHKINHU, UX CBOWCTBA U Tpa(uKH.

[Toka3zarenbHas U gorapudmuueckas GyHKIMU, UX CBOMcTBa U rpaduku. Vcnonb3oBanue rpadpu-

KOB (DYHKIIUH JJIs pEIICHUS] ypPaBHEHUH U JIMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (yHKUUN A7 UCCIENOBAHUS MPOLIECCOB M 3aBUCUMOCTEH, KOTOpHIE
BO3HUKAIOT MPU PELICHUH 33/1a4 U3 APYTUX YUEOHBIXIIPEIMETOB U pealbHON KU3HU.
Havana maTeMaTH4ecKoOro anajnsa

HenpepeiBable pyHkunyu. MeToq nHTEpBaIoB A pelieHus: HepaBeHCTB. [Ipon3BoaHas GyHKIMH.

['eomeTpuueckuii U puU3NIECKHit CMBICI TPOU3BOJHOM.

[TpousBoHbIE 311eMEeHTapHBIX QYHKIMI. DOpMYIbl HAXOKIAEHUS IPOU3BOAHONCYMMBI, IPOU3BE-
JI€HUS U YaCTHOTO (PYHKIUI.

[IpumeHeHre  TpPOU3BOJHOM K HCCIENOBAaHUIO  (QYHKIMM Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoskieHne HanbobIIero 1 HaMMEHbLIEro 3HaueHus PYHKIMU Ha OTPE3Ke.

IIpumenenne npon3BOIHOM JUIs HAXOKIACHUS HAWTy4YlIeT0 PEIICHH B IPUKIIAIHbIX3a0a4ax, 1JIs
OIpeJIeJIEHUs] CKOPOCTH poliecca, 3aJaHHOT0 (hopMyJIol Hiu rpaduKoM.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpuueckuii u ¢usndeckuil cMpicia. Berancnenue mHTerpanano Gpopmyie
Herotona—Jleitbuuna.

IlnanupyeMsle pe3y/ibTaThbl OCBOCHHS IPOrPAMMBbI 110 MATEMATHKE
Ha YPOBHe cpeJHero oduero o0pa3oBaHust
N3ydenne MaTeMaTHKH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS HANpPAaBICHO HA JOCTHKE-
HUE 00YYaIOUIMMHUCS JINYHOCTHBIX, METAIIPEMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3Y/IbTAaTOB
OCBOEHUS y4eOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIbTATHI
B pesynpraTe mM3ydeHHss MaTeMaTHKHA Ha ypOBHE CpenHero oomiero oOpa3oBaHHUsy 00ydaro-
mierocst OynyT chOpMHUPOBAHBI CIIEYIONTNE TUYHOCTHBIE PE3yIbTaTHI:



1) rpaxaanckoro BocHUTAHHUS:

c)OPMUPOBAHHOCTH TPAKIAHCKON TIO3MIMH 00YYAIONIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIECTBA, TIPE/ICTABIEHHE O MATEMATHIECKIX OCHOBAX (DYHKIIMOHUPOBAHHUS Pa3-
JIMYHBIX CTPYKTYp, SIBIEHMH, HPOLELYp TPakIaHCKOro 06mecTBa (BHIOOPHI, ONPOCH H JAPYroe), yMe-
HYe B3aMMOJICHCTBOBATh C COLMATBHBIMU HHCTUTYTAMH B COOTBETCTBHHM C HX (yHKIHMAMH M Ha3Haue-
HHEM;

2) NMAaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh ~ POCCHUMCKON  TI'PaKIAHCKOW  WIACHTUYHOCTH, YBOKECHHS K IPOILIOMY
M HACTOSIIEMY POCCUMCKOM MATEMAaTUKH, LEHHOCTHOE OTHOIIEHUEK JOCTHUKEHUSIM POCCUMCKUX
MaTeMaTUKOB M POCCUHUCKON MaTE€MaTUYECKOM IIKOJIbI, UCIOJIb30BAHUE ATUX JIOCTHIKEHUN B APYrUX
HayKaX, TEXHOJIOTHSIX, chepax SKOHOMHUKH,

3) 1yX0BHO-HPAaBCTBEHHOI'0 BOCTIHTAHMS:

OCO3HAHME TyXOBHBIX LIEHHOCTEH POCCUIICKOr0 Hapoaa, chOPMHUPOBAHHOCTHHPABCTBEHHOTO CO-
3HAHUA, YTUYECKOTO MOBEJCHUS, CBA3AHHOIO C MPAKTUYECKUM NIPUMEHEHUEM JIOCTHXKEHUN HAyKU U
JESTeIbHOCTBIO YUEHOTO, OCO3HAHME JIMYHOTOBKJIA/1a B TIOCTPOEHUE YCTOHYUBOTO OyyIIEero;

4) >eTeTHyecKoro BOCHUTAHMUS:

JCTETHYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs JCTETHKY MAaTeMAaTHUeCKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/a4, pELIEHHH, paCCYKIEHUH, BOCIPUUMYHBOCTHK MATEMATHYECKUM ACIIEKTAM pa3-
JIMYHBIX BHJIOB HCKYCCTBA;

5) ¢pusuueckoro BocnuTaAHUS:

c(OpMUPOBAHHOCTh YMEHUSI MPUMEHSATh MaTeMaTUYeCKHe 3HAHMUS B HHTEpEcax 3I0pOBOTO U
0e3omacHOro 00pasa >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBBIO (3I0POBOE NHUTAHHE,
cOamaHCUpPOBAHHBIA PEKUM 3aHSITUNA U OTIBIXA, peryjspHas (u3uueckas aKTHBHOCTB), (PU3UUYECKOE
COBEpPIIEHCTBOBAHUE IIPU 3AHATUSX CIIOPTUBHO-03/JOPOBUTEIBHOM €A TEIBHOCTHIO;

6) TpynoBoro BocnuTanus:

TOTOBHOCTb K TPYJy, OCO3HAHHE [IEHHOCTH TPYIOMIOOUs, HHTEPEC K PasIHMuHbIM chepaM Hpo-
(eCcCHOHAIBHOM JIEATENBLHOCTH, CBA3aHHBIM C MATeMAaTHMKOW M €€ MPUIOKEHHAMHU, YMEHHE COBEP-
IIaTh OCO3HAHHBIA BBHIOOp Oymymieil NPO(ECCHH M Pealn30BbIBATH COOCTBEHHBIC >KH3HCHHBIC
IUIaHBI, TOTOBHOCTh M CIIOCOGHOCTH K MATEMaTHUECKOMY OOpa30BAHMIO M CaMOOOPA30BAHHIO Ha
IIPOTSKEHHH BCEH JKI3HH, TOTOBHOCTh K AKTHBHOMY YYACTHIO B PEIICHHMH NPAKTHUECKNX 3a1a4 MaTe-
MaTI/IquKOI\/'I HaHpaBJ'IeHHOCTI/I;

7) 3K0J0rM4ecKoro BOCHUTAHMUS:

Cq)OpMHPOBaHHOCTB DKOJIOTHUECKOH KYJbTYPBI, IOHUMAaHHUEC BJIWAHUA COIIUAJIBHO- 3KOHOMHYC-
CKHX TIPOIIECCOB Ha COCTOSTHUE MPUPOIHOM U COIMANIBHOM Cpellbl, 0CO3HAHUETI00aIbHOTO XapaKkTepa
3KOJIOTHYECKHUX HpO6J’I€M, OopucHTaluusa Ha MIPUMCHCHUEC MATCMATHYCCKUX 3HAaHUHU JJI pCIICHHUA 3aa4d
B 00JIaCTH OKpYKarollel cpeibl, IUIAHUPOBAHHUE MOCTYMKOB U OIEHKU WX BO3MOKHBIX MOCIIEICTBUI
JUISl OKPY>KAIOIIEH Cpeibl;
8) uenHoCTH HAY4YHOrO MO3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOW MPaKTHUKH, MOHMMAaHUE MaTeMaTUYeCKOW HAayKHW Kak c(epbl d4eToBEYeCKOM
NEeSATEIbHOCTH, ATANOB €€ pa3BUTHS U 3HAUYMMOCTH JUIsl Pa3BUTHS LIMBUJIN3ALUH, OBJAJACHHUE S3BIKOM
MaTeMaTHKd M MaTeMaTH4eCKOM KyJbTYpOW KaK CpPEACTBOM  IIO3HAHMS  MHpPA, TOTOBHOCTh
OCYUIECTBJISATh  MPOEKTHYIOU UCCIEN0BATENbCKYIO I€ATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANIPEJIMETHBIE PE3YJIBTATBI
B pesynbTaTe 0cBOEHUS MPOTrpaMMBI 10 MaTEMATHKE Ha yPOBHE OCHOBHOT'O OOIIET000pa3oBaHUs
y oOyuaromierocss 0yayT copMupoBaHbl MeTalpeIMETHBIE PE3YNIbTAThI, XapaKTePU3YIOIINECcs OBJa-
JICHUCM yHPIBepcaJIBHLIMH ITIO3HABATCJIbHBIMHU HGﬁCTBI/IHMI/I, YHI/IBepcaJ'II)HI)IMI/I KOMMyHI/IKaTI/IBHBIMI/I
JEUCTBUSAMH U YHUBEPCAIBHBIMU PETYJIATUBHBIMU JIEUCTBUSMMU.
Ilo3naBaTenbHbIe YHHBepcaJlbHble yueOHbIe 1elCTBHUS
ba3oBble JJornueckue geMcTBusa:
— BBIABJIATH U XapaKTepI/ISOBaTB CymeCTBeHHBIe HpI/ISHaKI/I MAaTEMATHUYCCKUX O6T)CKTOB, HOHHTHﬁ,
OTHOIICHUN MEXIy MOHATUSMU, (DOPMYIUPOBATH ONPEACTICHUS MOHATHI, YCTaHABIMBAThH CYIECTBEH-



HBI TMpU3HAK KJIAcCHU(PUKALUU, OCHOBAHUS AJs1 000OIIEHHS] U CPaBHEHUS, KPUTEPUH TPOBOJIUMOTO
aHaIIN3a,

— BOCHPHUHHMMATbH, (HOPMYIHPOBATH U IPEOOPA3OBHIBATH CYXACHUS: YTBEPAUTEIbHBIE U OTpPHUIIA-
TeNbHBIC, CIMHUYIHBIC, YACTHBIC U 00INNE, YCIOBHBIC;

— BBIABIATH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aMMOCBS3M M IMPOTHBOpPEUUAB  (akKTax,
JTAHHBIX, HAONIONEHUSX U YTBEPKICHUAX, NpeIaraTh KPUTESPHHUIJIS BBISIBICHUS 3aKOHOMEPHO-
CTEU W MPOTUBOPEUMIA;

— JIeNaTh BBIBOJBI C UCTIOIH30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX U WHIYKTUBHBIX YMO3AKITIO-
YEHUM, YMO3aKJIIOUECHHUI 110 aHAJIOTUH;

— MPOBOJUTH CAMOCTOSATEIBHO IOKA3aTEIhCTBA MAaTEMATHYCCKHX YTBEPXKACHUN (NPSMBIE W OT
MPOTUBHOTO), BBICTPAWBATh ApryMEHTAIUIO, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATD
COOCTBEHHBIE CY>KICHUS U BBIBOIBL;

- BBIOMpATH CIOCO0 pelleHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUs, BbI-
Oupath HanboJee MOIXOSAIINHA ¢ YUETOM CaAMOCTOSTEIHHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBareLCKHe JeHCTBUSA .

— HCIIOJIB30BAaTh BOMPOCHI KAK HCCIEAOBATEICKUN HWHCTPYMEHT TO3HAHUSA, (HOPMYIHPOBATH BO-
pockl, GUKCUPYIONIME MPOTHBOpEUHEe, MpodieMy, yCTaHABIMBAaTh UCKOMOE U JaHHOE, (hOpMUPOBATH
THIIOTE3Y, apTYMEHTHPOBAThH CBOIO IMO3HIINI0, MHEHHUE;

— TPOBOJIUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, MCCIEJIOBAHUE MO YCTAHOBIICHUIO
O0COOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, MPOIECCa, BBIIBICHUIO 3aBHCHMOCTCH MEXITY
00BEKTaMU, SIBJICHUSIMH, [TPOLIECCAMU;

- CcaMOCTOATEIbHO (POpMyTUpOBaTH 000OIIEHUS U BBIBOJBI 10 PE3y/IbTaTaM MPOBEIEHHOTO HAOIIO-
JICHUSI, UCCIIeIOBAaHMS, OLEHUBATh JOCTOBEPHOCTH IMOJYYEHHBIX PE3yNbTAaTOB, BBIBOJOB U 0000IIIe-
HUM;

— TPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOIIECcca, a TAKXKE BBIIBUTATH MPEIOJIOKEHUS O €ro pas-
BHUTHU B HOBBIX YCIIOBHSX.

PabGora c undgopmanueii:

- BBISBJIATH ACPUITUTH HH()OPMALIUY, TaHHBIX, HCOOXOAMMBIX JIJIsi OTBETA HA BOTIPOCH JIJISl PeIIIe-
HUS 33]1a4H;

- BBIOMpATh MH(POPMAIIMIO W3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3WPOBATH, CHCTEMATU3HPO-
BaTh U MHTEPIIPETUPOBATh HH(POPMAIIHIO PA3TUYHBIX BHIOB U (OPM MPEICTABICHUS;

- CTPYKTYypUpPOBaTh WH(MOPMAIHIO, MPEACTABIATh €€ B PasIUYHBIX (PopMax, WLTIOCTPHPOBATH
rpapuyuecKy;

- OIICHWBATh HAMEKHOCTh WH(POPMAIMH IO CAMOCTOSITEIHLHO CHOPMYIUPOBAHHBIM KPHTEPHUSIM,
chOpMYyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHBIE YHHBepPCAJbHbIE YueOHbIE JeiiCTBHS:

- BOCIPUHUMATh U (OpPMYITHpOBaTH CYXIEHHS B COOTBETCTBUM C YCJIOBHUSMH U IENSAMU
OOIIeHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX HMITMCHBMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUS TI0 X0y pPelIeHuUs 3aa4i, KOMMEHTHPOBATh MONy4YEeHHBINH Pe3yNbTaT;

- B X0J/I€ OOCYXXJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOM TeMBbI, MPOOIEMBbI, pernae-
MO 3a71auu, BBICKA3bIBATh WJIEH, HAIlEICHHBIE HA MOUCK PEIICHHUS, COMOCTABISATh CBOM CYKICHHS C
CYXJICHHUSIMH JIPYTHX YYaCTHHKOB JIMAioOra, OOHapyKUBaTh Pa3lIMYMe U CXOJCTBO IMMO3WIINH, B KOp-
pekTHOM Gopme PopMyITHPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

- MPEACTABIIATH PE3YyIbTAThl PEIICHUSI 3a/1a4H, SKCIIEPUMEHTA, UCCIIEA0BAHUS, MPOEKTa, CAMOCTO-
ATEIHLHO BHIOMPATh (OpMaT BRICTYIUICHUS C YUETOM 3a]a4 MPE3EHTAIIUN U OCOOEHHOCTEH ayTUTOPHH.

PeryasitTuBHbIe YHMBepcaJlbHble y4eOHbIe NeiCTBHUS
Camoopranmszauus:

COCTAaBJIATH IUIaH, AJITOPUTM pEIIeHHs 33]1a4u, BBIOMPATh CIIOCO0 PELICHUs C YUETOM MMEIOLITNXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHHM
¢ yu€ToM HOBOH MH(pOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAIBHBIN HHTE/IVIEKT:
- BJIaJIeTh HAaBBIKAMH I103HABATEIbHON pe(dIeKCHMM KaK OCO3HAHUS COBEPILAEMBIX JEHCTBHHA U
MBICITUTENIBHBIX MPOIIECCOB, UX PE3yJIbTaTOB, BIAJETh CIOCO0aMU CaMOIPOBEPKH, CaMOKOHTPOJIS



mporiecca M pe3yabTaTa pelieH!s MaTeMaTHIECKOW 3a/1auu;
- TPeaBUACTHh TPYIHOCTU, KOTOPHIE MOTYT BOZHUKHYTH IIPH PEIICHUH 33/1a4U, BHOCUTh KOPPEKTH-
BbI B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HAHICHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;
- OLICHUBATh COOTBETCTBUE PE3YJIbTaTa IEIU U YCIOBUSAM, OOBSICHATh MPUYHNHBI JTOCTHKCHUS HITH
HEJOCTIIKEHUS PE3Y/IbTATOB JICATEIBHOCTH, HAXOAUTh OMIMOKY, 1aBaThOIICHKY MIPHUOOPETEHHOMY OTIBI-
Ty.
CoBMecTHasl 1eATEIbHOCTD:
- TIOHUMATh U UCIIOJB30BATh MPEHMYIIECTBA KOMAaHIHON U WHANBUIYAIBHOW paOOTHIIPH PEIICHUN
yueOHBIX 3a/1a4, MPUHUMATH IeJIb COBMECTHOU eI TeTbHOCTH, IJIAHUPOBATh OPTAaHU3AIUI0 COBMECT-
HOU pabOThI, pacHpeelsaTh BUABI paboT, JOrOBapHBaTHCS, 0OCYKIATh MPOIECC U PE3yNbTaT pado-
ThI, 000011aTh MHEHUSHECKOJIBKHX JIFOJICH;
- y4acTBOBaTh B TpPYNIOBBIX ¢dopmax padoTel (oOCykIeHHus, OOMEH MHEHH,
-  «MO3TOBBIC HITYPMBI» U WHBIC), BBIIOJHITH CBOIO YacTh PabOTHl U KOOPAMHUPOBATH CBOM JICH-
CTBHSI C JIPYTMMH 4YWICHAMU KOMAaHJIbl, OLICHUBATh Ka4eCTBO CBOETO BKJAJa B OOLIUI MPOIYKT IO
KpUTEpUSIM, CHOPMYIMPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHS.

NPEIMETHBIE PE3YJIbTATHBI

[IpenMeTHble pe3ynbTaThl OCBOCHHS IMPOTPaMMbl MO MaTeMaTHKe Ha 0a30BOM YypOBHE Ha
YPOBHE CpemHero odmero oOpa3oBaHUs IMPEACTABICHBI MO TOAaM OOYYEHHS B PaMKax OTACIbHBIX
y4eOHBIX KYypCOB B COOTBETCTBYIOIIMX pa3feliax MpOrpaMMBINO MaTeMaTHKe.

K kon1ty o0yuenus B 10 kiiacce 00yJarommiics MOIydUT CICAYIONINE MPEAMETHBICPE3YIbTaThI:
Yucsia M BBIYUCTICHUSA:

OIEpUPOBATh MOHATUAMU: PALIMOHAJILHOE U JEMCTBUTEIBHOE YNCII0, OOBIKHOBEHHASIM JECSITUUHAS
IpoOb, TPOLIEHTHI;

BBINOJIHATH apU(PMETUUECKHE ONIEPALIUHU C PAllMOHATIBHBIMU U JEMCTBUTEIBHBIMU YUCIIAMU;

BBIMIOJHATh NPUOMKEHHBIC BHIYUCIICHUS, UCIONb3Yys MpaBUja OKPYTIEHUs, AeNaTh IPUKHUIKY U
OLICHKY pPe3yJIbTaTa BbIUNCICHUN;

OTIepUPOBATH MOHATUSAMU: CTETIEHb C IIeJIBIM MOKa3aTellieM, CTaHAapTHas (GopMa 3anmucH JeCTBH-
TEJBHOTO YHCIIa, KOPEHb HATYPAIBHOM CTETNEeHHU, MCIIOJIb30BaTh MOIXOAANIYI0 (hOpMy 3aliCH JICHCTBU-
TEJbHBIX YUCEI JIJIS PEIISHUS TPAKTUUYECKHX 3a/Ia4M MPEICTABICHUS TaHHBIX;

ONepUpPOBaTh MOHATUSIMU: CHHYC, KOCUHYC WM TaHTE€HC IPOM3BOJBHOIO yrja, WCIOJIb30BATh 3a-
MUCh MPOU3BOJIBHOTO yTIila yepe3 o0paTHble TPUTOHOMETpUYEeCKHEe (DYHKIIUH.

YpaBHeHus1 U HepaBeHCTBA:

OIEpUPOBATh MOHATUAMU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO, 1I€JI0€, PAllMOHAIBHOE, Uppaly-
OHAJIbHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHUE;

BBITMIOJHATH MPE0OPa30BaHUsI TPUTOHOMETPUUECKUX BBHIPAKEHUN U peliaTh TPUTOHOMETPHUECKHE
YpaBHEHUS,

BBITMIOJHATH MpeoOpa3oBaHusl IENbIX, PAIIMOHANBHBIX U UPPALMOHAIBHBIX BBIPAXEHHUI U periaTh
OCHOBHBIC THIIBI IIEJIBIX, PAITIOHATBLHBIX M HPPAINMOHAIBHBIX YPAaBHEHNUN U HEPABEHCTB;

MPUMEHSTh YPaBHEHHS U HEPABEHCTBA ISl PEIICHUs] MaTeMaTHYeCKUX 3a7a4 U 3aJa4 U3 pa3iud-
HBIX o0J1acTell HayKH U peasibHOM JKU3HU;

MOJIEJIMPOBATh pPEANbHBIE CUTYallUd Ha S3BbIKE alareOpbl, COCTABISATh BBIPAKECHUS, YPaBHEHUS,
HEpAaBEHCTBA IO YCJIOBMIO 3a/layM, HMCCIEAOBATh MOCTPOEHHBIE MOJENH C UCIIOJIb30BAaHUEM aliapa-
Ta areOpsl.

DOyHKIUH ¥ TPAapUKH:

OTIEPUPOBATH MOHATUAMHU: (PYHKITHS, CIOCOOBI 3aMaHusl QYHKIIUH, 00JIaCTh OTMpPEeICHUs U MHO-
KECTBO 3HaYCHUH (QyHKIMH, rpaduk QyHKIMH, B3aUMHO 00OpaTHbIE (QYHKIIUH;

OTIEPHPOBATH TOHATHIMHA: YETHOCTh M HEUETHOCTh (DYHKIMH, HYTH (QYHKIIHH, TIPOMEKYTKH 3HA-
KOIIOCTOSIHCTBA;

UCTIONIB30BaTh rpaduku GYHKINH TSl pelIeHUs ypaBHEHUH;

CTPOUTH U YHUTATh IpadUKu JTUHEHHOU (PYHKINHU, KBaIPAaTUYHON (QYHKIMHU, CTENEHHOW (yHKINU
C LIETIBIM TOKa3aTelleM;



UCIMOJb30BaTh rpaduku GYHKUUN JUIsl UCCIIEA0BAHUS MPOLECCOB U 3aBUCUMOCTEN NMPH pEeLICHUH
3a7a4d U3 APYrux y4eOHBIX MPEIMETOB U PEAbHOM KHU3HH, BEIPAXaTh (HOPMYITaMU 3aBUCUMOCTH MEKIY
BEJIMYNHAMU.

Hayana MaTeMaTH4eCKOI0 aHAJIM3A:

OnepupoBaTh MOHATUSAMHU: I1OCIIEA0BATENBHOCTD, apu(MeTHUecKass  MreoMeTpudeckas npo-
I'PECCHH;

OIIEpPUPOBATH MOHATUAMH: OECKOHEUHO yObIBarOILasi FeOMETpHUECcKasi Iporpeccus,cymma 6ecko-
HEYHO yOBIBaIOIIEH reOMETPUUECKON IPOrPECCU;

3aJjaBaTh MOCJIEA0BATEILHOCTH Pa3IMYHbIMU ClIOCO0aMH;

HCII0JIb30BAaTh CBOMCTBAa  IIOCJIENOBATEIBHOCTEN U IIPOIPECCUM IS PEIICHUAPEaIbHbIX 3a-
Jja4d MIPUKJIAIHOTO XapaKkTepa.

MHoxkecTBa H JIOTHKA:

OIIEpUPOBATH NOHATUAMU: MHOKECTBO, OIIEPALIMK HaJl MHOXKECTBAMM; UCIIOJIb30BaTh TEOPETUKO-

MHO>KECTBEHHBIN anmnapar Uil ONMCAaHUS PEAbHbBIX
IIPOLIECCOB U SIBJICHUH, P PEILIEHUH 33a]a4 U3 APYTHX YUeOHBIX IIPEIMETOB; ONEPHUPOBATH TOHATHIMU:

OIIpeZCIICHUE, TEOPEMA, CIEICTBUE, JOKA3aTCILCTBO.

K koniy o6yuenus B 11 kiacce 00y4aromuics moyquT CIEIYIONINE PEIMETHBIEPE3yIbTaThI:
Yuciia ¥ BBIYUCICHHSA:

OIEPUPOBAThH MOHATHUAMM: HAaTypaJbHOE, LIEJI0€ YUCIO, UCIIOIb30BATh MPU3HAKHA ACIUMOCTH Iie-
JIBIX YHCEJ, Pa3JI0KEHUE YUCIIa HA IIPOCTBIE MHOYKUTENHN JUIsl PELLICHNUS 3a/1a4;

OIIEpUPOBATh IIOHATUEM: CTENIEHD C PallMOHAIbHBIM [10Ka3aTeleM;

OIEpPUPOBATH MOHATHAMM: JOrapu(M yucia, JeCATUYHbIC U HATYpaibHbIE JOrapu(Mbl.
YpaBHeHusi 1 HepaBeHCTBA:

IPUMEHATh CBOMCTBA CTENEHM JUIsl MPeoOpa3oBaHUs BhIPAKEHHM, ONEpUpOBaTh HOHATHIAMMU: I10-
Ka3aTeJIbHOE YpaBHEHUE M HEPaBEHCTBO, pellaTb OCHOBHBIE THUIIbI I10KA3aTEIbHBIX YPABHEHUM U Hepa-
BEHCTB;

BBITIOJIHATH MPE0OPA30BaHUS BBIPAKEHHH, COACPIKALIMX JIOTapu(MBbl, ONEPUPOBATH ITOHATHIMU:
Jorapu(pMHUECKOe ypaBHEHME M HEPaBEHCTBO, pelllaTb OCHOBHBIE THUIIbI JOrapU(PMHUECKUX ypaBHE-
HUW Y HEPABEHCTB;

HaXOJWUTh PELIEHUS POCTEUIINX TPUTOHOMETPUIECKUX HEPABEHCTB;

OTIepUpPOBAThH MOHATUAMH: CUCTEMA JIMHEHHBIX YpPaBHEHUH U €€ pellleHue, UCII0Ib30BaTh CUCTEMY
JMHENHBIX YPABHEHUM JUIsl pEIICHUS TPAKTUYECKUX 3aay;

HaXOJUTh PELIEHUs MPOCTEHIINX CHUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX YPaBHEHUH U Hepa-
BEHCTB;

MOJIEJIMPOBATh pealibHble CUTYAlluU Ha SI3bIKE alnreOpbl, COCTaBIATh BIPAKEHUS, YPaBHEHUSI, He-
PaBEHCTBA M CUCTEMBI 10 YCIIOBHIO 33/1a4H, UCCIEJ0BATh IOCTPOEHHBIE MOJIENIN C UCIIOJIBb30BAHUEM all-
napara ajnreopsl.

DOYyHKUUH U TPaQUKu:

ONEepUpPOBaTh TMOHATUSAMU: IepHoauYecKas (YHKLHUS, MPOMEXKYTKH MOHOTOHHOCTH (YHKIIMH,
TOUYKU 3KCTpeMyMa (yHKIMHU, HauOosblllee U HaMMEHbIIee 3HaueHUs. (QYHKIMU Ha MPOMEXYTKE, UC-
MI0JIb30BATh UX JUIS UcciaenoBaHus QYyHKIUH, 3a1aHHOIN TpaduKoMm;

OIIEepUPOBATH MOHATHAMU: IpadUKU MOKA3aTEIbHON, JJOrapu(MUIECKONH U TPUTOHOMETPUUYECKHX
¢GbyHKIMH, n300pakaTb UX Ha KOOPAWHATHOW MJIOCKOCTH M HUCHOJIb30BaTh IS PELIEHUs] YpPaBHEHUN U
HEPABEHCTB;

n300paxaTb Ha KOOPAMHATHOM IIJIOCKOCTH TpauKu JUHEHHBIX YpaBHEHUN U HCIOIb30-
BaTh UX JUIsl PEIICHUS CUCTEMBI JIMHEUHBIX YPAaBHEHUI;

UCIOJIb30BaTh Tpa@uKu (QYHKIMHA A HCCIEAOBAHUS MPOLECCOB M 3aBUCHUMOCTEN M3 JPYrHX
y4EOHBIX JAUCIUILIIUH.

Hayana MmaTeMaTH4eCKOI0 aHAIM3A:

ONEepUpOBAThH MOHATUAMU: HETpPEepbIBHAS (DYHKIUSA, TPOM3BOAHAS (DYHKIIMH, HCIIOJIB30BaTh I'€0-
METPUYECKUN U (PU3NUECKUI CMBICI TIPOU3BOTHOMN ISl pEeIISHUS 3a/1a4;

HAXOJUTh MPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIMHA, BBIYUCIATH MPOU3BOJHBIE CYMMBI, IPOU3BE-
JI€HUSI, YaCTHOTO (DYHKIUH;



UCIIOJIb30BaTh MPOU3BOJHYIO JUIA HCCIACHOBAaHUSA (DYHKIMM HA MOHOTOHHOCTHH 3KCTPEMY-
MBI, IPUMEHSTDH PE3YNIbTaThl HCCIEIOBAHUS K IOCTPOCHHUIO I'PaHKOB;

UCIIOJIb30BaTh  TPOM3BOAHYIO  JUIS  HAXOXIACHHWS  HAWIy4IIero  PEIICHUs B MPUKIIAI-
HBIX, B TOM YHCJIE COLHAIBHO-D)KOHOMUYECKHX, 3a1a9ax;

OIEepUPOBATH MOHATHSIMH: TIEPBOOOPA3HAS U UHTETPall, IOHUMATh NTEOMETPUICCKUIU (DU3HUCCKUI
CMBICJI UHTETpaJIa;

HaXOJWTh IEPBOOOPA3HBIC AJIEMEHTAPHBIX  (DYHKIMH, BBIUMCIATH HMHTErpai 1o (Ghopmylie
Hrrorona—JleiiOnuna;

pelaTh NPUKJIAJIHBIC 33J]a4H, B TOM YHCJIE COMHUATbHO-IKOHOMHUYECKOTO U (PU3NIECKOro XapaKTe-
pa, cpeicTBaMH MaTEMaTUIEeCKOTO aHAIIK3A.



TEMATHYECKOE INTAHUPOBAHHE

10 KUIACC
Ha3Banue KonunuectBo OcHoBHOE OcHOBHBIE BUJIBI J€ATEIBHOCTH
pazaesna (Tembl) 4acoB coJIepyKaHue o0yJaromuxcs
MHokecTBa pallMOHAIIBHBIX U IEH- 14 MHo3xecTBO, onepauuu Hcnonb30BaTh TEOPETUKO- MHOKECTBEHHBIN
CTBUTEJIbHBIX YMCell. PalinoHaabHbIe HaJ MHOXecTBaMHU. Jluarpammsl Diinepa-BeHHa. anmapart JJIsl OMCaHMs X0/1a peLIeHUs
YPaBHEHHUS U HEPABEHCTBA. PanmonanbsHble uncia. OObIKHOBEHHBIE U IECATHY- | MaTeMaTUYECKHX 33714,  TAK)KE PealbHbIX
HBIE IPOOH, IPOIICHTHI, OECKOHEYHBIC MIEPUONYE- | MPOLIECCOB U SIBJICHUM,IIPU PEIICHUH 3314 U3
CKHE Ipo0Hu. JIPYTUX Y4eOHBIX TPEIMETOB.
Apudmernueckne onepanum ¢ pauoHaTbHBIMH OmnepupoBath MNOHATHAMU: PallHOHAIBHOE YHC-
qHCcIaMU,IpeoOpa30BaHus YUCIOBBIX BBIPQXKEHUH. | JI0, IEHCTBUTEIBHOE YMCII0, OOBIKHOBEHHAS
[Ipumenenue qpobeit 1 NPOLEHTOB AJIs PELICHUS JIpo0Bb,
IIPUKJIAJHBIX 33Ja4 U3 PA3JINYHBIX OTPACIIEH 3Ha- JecATUYHas APOOb, IPOLIEHTHI.
HHUIU peaIbHOMN KU3HMU. BrinonasaTe apudMeTnyeckueonepaiuu ¢ pa-
JlelicTBuTenpHble yKcia. PanyonanbHble U Uppa- LMOHAJILHBIMU U ACUCTBUTEIbHBIMU YUCIIAMU;
LMOHAJIbHBIE yKncia. ApupMeTHUECKHE ONepaliu ¢ | TpUOIMKEHHBIE BEIUNCICHMUS,
JEHCTBUTEIBbHBIMH YUCIIAMHU. MCIIOJIb3YS IIPaBUJIA OKPYIJICHUS.
[TpubnmxEHHbBIE BEIYUCICHNUS, TPaBHIIa OKPYTJIe- JlenaTe NpUKUAKY U OLIEHKY pe3yJIbTaTa Bbl-
HUs, IPUKHUJIKA U OLICHKA Pe3yJIbTaTa BEIUMCICHUN. | YUCICHUI.
ToxnaecTBa U TOXKAECTBEHHbIE TPe0Opa30BaHUS. OnepupoBaTh NOHITUIMU:
VYpaBHeHME, KOpeHb ypaBHEHUs. HepaBeHCTBO, pe- | TOXKAECTBO, ypaBHEHHUE, HEPABEHCTBO;
LIeHHE HepaBeHCTBa. MeTo1 MHTEpBaJoB. 11€JI0€ U pallMOHAJIbHOE YpaBHEHUE, HEPABEH-
Pemienue nensx U ApoOHO- pallMOHABHBIX YpaB- CTBO.
HEHUI NHEPaBEHCTB. BrimonusATe npeoOpa3oBaHus LENbIX U palto-
HaJIbHBIX BBIPAKEHUM.
Pemarbs OCHOBHBIE TUIIBI LIENIBIX U UPPALMO-
HaJIbHBIX YPaBHEHUN U HEPABEHCTB.
ITpyMeHsTh palMoHaIbHbIE YPABHEHUS U HEpa-
BEHCTBA JJIS PEIIEHUs] MaTeMaTHYeCKUX 3ajau
¥ 3a/1a4 U3 Pa3IMYHBIX 001acTel HAyKUU pe-
AJbHOM KU3HHU.
Oyukuuu u rpaduku. CreneHs c 1e- 6 OyHK1Ms, criocoOsl 3a1anus GyHkiuu. Bzaumuo- OnepupoBath MOHATHAMU: PYHKIIHS, CIOCOOBI

JIBIM ITOKa3aTCJIEM

obpatHble pyHKUUH. ['paduk pyHKINM.
OO6macth onpeesieHns] © MHOYKECTBO 3HaUYeHUH
¢bynkuuu. Hynu ¢pynkuuu. [IpoMexxyTku 3HaKoIo-

3a7aHus (QYHKINMHK, B3aUMHO 0OpaTHbIe (yHK-
1M, 00JIaCTh OTPE/IENIEHUS ¥ MHOXECTBO 3Ha-
4yeHUu’ GyHKUUH, rpaduk GyHKIKU; YETHOCTh U




CTOSIHCTBA.

Yérupie 1 HeuéTHBIC GyHKIMU. CTENEeHb C HENIbIM
nokazaresneMm. CrangaptHas Gopma 3anucu aeil-
CTBUTEIBHOTO YHCIIA.

Hcnonbs3oBanue Moaxoasmieii popMbl 3aIUCH JICH-
CTBUTEJBHBIX YUCEN JJIsl PEIICHUS] PAKTUYECKUX
3a/1a4 ¥ IPEICTABIICHUS IaHHbIX.

CrenenHast GyHKIMS ¢ HATYPAIBHBIM H LIETIBIM T10-
ka3aresneM. E€ cBoiicTBa u rpadux

HEYETHOCTHh (PYHKIHMH, HYJTU

(GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.
BrimonusaTe npeobpa3zoBaHus CTENEHEH C 11e-
JBIM MOKa3aresneM. Mcnonb3oBaTh cTaHgapT-
HYI0 OopMYy 3anucu JeHCTBUTEIHLHOTO YUCIIA.
dopMyIHpOBaTh M HIUTFOCTPUPOBATH Ipaduye-
CKH CBOMCTBA CTETICHHOM (PYHKITUH.
BripaxkaTts hopMynaMu 3aBUCUMOCTH MEXTY
BEJIMYMHAMHU.

Hcnons3oBath upoBhIE pECypChI TSI 1O~
cTpoeHus TpaduKoB QYHKIIUHN U U3YUCHUS UX
CBOMCTB.

Apudmerndeckuit KOpeHb 18 Apudmernueckuil KOpeHb HaTYPaJIbHON CTEIICHH. DopMyIMpoOBaTh, 3aIIMCHIBATh B CUMBOJINYE-
n—oii crenenu. MppanuoHaabHbIe [erictBus ckoii popme
YPaBHEHHUS U HEPABEHCTBA C apu(PMETUYECKUMHU KOPHSAMH N—O CTeNeHN. Y WIIIOCTPUPOBATh IPUMEPAMU
Pemenue nppanroHanbHbIX YpaBHEHUN U HEpa- CBOICTBa KOPHs N-0i CTeNeHU. BrIMOIHATH
BEHCTB. peoOpa3oBaHus UPPALMOHAIBHBIX BhIpaKe-
CoiicTBa u rpaduk KOpHS N-0if CTETIeHN HUW. PemaTe OCHOBHBIE TUIIBI MPPALMOHAIb-
HBIX YPaBHEHUI U HEPABEHCTB.
IIpuMeHATH 115 peleHus
Pa3IMYHBIX 33/1a4 UPPAaLMOHAIbHBIE YPABHEHUS
Y HEPaBEHCTBA.
CTtpoutb, ynTaTh rpauk KOpHs N-0i CTETEHH.
Hcnonp3oBathk nuppoBbIE pecypchl s Mo-
CTpOeHUs TpapuKoB QYHKIMHA U U3YUEHUS HX
CBOMCTB
®opmyinsl TpUroHomerpuu. Tpuro- 22 CuHyC, KOCUHYC U TaHT€HC YHACIOBOrO aprymenTa. | OnepupoBarh NOHATHSIMH: CHHYC, KOCUHYC U
HOMETPUYECKUE YPABHEHUS ApKCHHYC, apKKOCHHYC TAHT€HC IPOU3BOJIBHOTO YTJIA.
U apKTaHI'€HC YKMCIIOBOTO apryMeHTa. Tpuronomer- | Mcrnosab30BaTh 3auch MPOU3BOJIBHOIO yIJla de-
pudecKast OKpy>KHOCTb, OTIPE/ICJIEHNE TPUTOHOMET- | pe3 0OpaTHbIE TPUTOHOMETpUUECKHE (DYHKIINU.
puuecKuX (PyHKIMIA YMCIOBOTO apryMeHTa. BeinonusaTe npeodpazoBaHust TPUTOHOMETPH-
OcHoBHble TpUroHomerpuyeckue Gpopmyisl. [Ipe- YECKHMX BBIPaXCHUI. PemaTrs OCHOBHBIE THUIIBI
o0pa3oBaHNe TPUTOHOMETPUUYECKUX BBIPAKCHUM. TPUTOHOMETPUYECKUX YPAaBHEHUU
PenreHne TpUroHOMETpUYECKUX YpaBHEHHUN
[TocnenoBaTenbHOCTH U IPOIPECCUU 5 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHus ocneno- | OnepupoBaTh NOHATHAMMU: MOCIIEI0BATEb-

BaTeJibHOCTEN. MOHOTOHHBIE ITOCJIEAOBATEILHOCTH.

HOCTb, apu(MeTHUECKask U TeOMETpUYECKas




Apudmerndeckast ¥ reOMETpUIECKast IIPOTPECCUH.
BeckoneuHo yObIBaromasi reOMeTprUIecKas mpo-
rpeccHsl.

Cymma OecKOHEYHO yOBIBAIOIICH FeOMETPHUECKOM
MIPOTPECCHM.

dopMyiia CII0KHBIX IIPOLEHTOB. Vcnonb3oBaHue
MIPOTPECCUU JIJISl PEIICHUS] peaibHBIX 3a]1a4 IPH-
KJIQJIHOTO XapakTepa

MPOTPECCUU; OECKOHEYHO YOBIBAIOIIAs TEOMET-
pudecKast mporpeccus, CyMMa OECKOHEUHO
yOBIBaIOIIE reOMETPUUECKON MTPOrPECCUHU.
3aaBath MOCIEAOBATEIHHOCTH PA3INIHBIMU
croco0amMu.

[TpumeHsITh GOPMYITY CIOKHBIX MPOIICHTOB IS
pellIeHus 3a/1a4 U3 pealbHON MPaKTUKU

(c ucnonp30BaHUEM KalbKyisTopa). Mcnonb3o-
BaTh CBOMCTBA MOCIIE0BATEILHOCTEN U MPO-
TPeCCUil ISl pelIeHHs pEeaTbHBIX 3a/1a4 MPHU-
KJIQJHOT'O XapakTepa

[ToBTOpenue, o6o0IICHNE, CUCTEMA- 3 OcHoBHbIE OHATHUSA Kypca anredpbl ¥ Hayal maTte- | IIpuMeHsATh OCHOBHBIE MOHATHS Kypca anre0pbl
TU3aLMs 3HAHUH MaTHueckoro aHanu3za 10 knacca, 06001eHue Y HayaJl MaTeMaTUYeCKOro aHajiu3a Juls pelie-
U CUCTEMAaTU3alusl 3HAaHUN HUS 3374

U3 peanbHOM KU3HU U APYI'HX IIKOIbHBIX JAUC-
LUIUIMH
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11 knacc

HasBanmue KonnuyecrBo OcHoBHOE OcHoOBHBIC BUABI 1eSITEIbHOCTH
paszjaena (TemMbl) 4yacos coiepKaHue o0yyaromuxcs
CreneHs ¢ pallMOHaJIBHBIM TOKa3aTe- 12 Crenens ¢ panoHanbHbIM Noka3aTeneM. CeoiictBa | @OpMyIMpOBaTh, 3alIUCHIBATHB CUMBOJINYECKON

JEM.
IToka3zarensbHas ¢pynkuus. [Tokasa-
TEJIbHBIE YPABHEHMSIN HEPABEHCTBA

crenienu. [IpeoOpazoBanre BbIpaXeHU, colepka-
LIUX PallMOHAJIBHBIE CTEIICHU.

[TokazaTenbHbIe ypaBHEHHSIM HEPABEHCTBA.
[Toka3zatenbHast GpyHKINSA, €€ CBONCTBaK rpaduk

(dbopMe U UIUTIOCTPUPOBATH IPUMEPAMHU
CBOWCTBA CTEIICHH.

[IpuMeHATh CBOMCTBA CTETNIEHU JJI TpeoOpa3o-
BaHUs BBIPa)KEHUH.

dopMyIHpoBaTh U WILUTIOCTPUPOBATH rpaduye-
CKHU CBOWCTBA MOKa3aTeIbHON (PYHKITUH.
Pemath 0CHOBHBIE THUIIBI TOKA3aTEJIbHBIX YPaB-
HEHUIM HEPaBEHCTB.

Hcnonb3oBath HUPPOBBIE peCYpChIAIs IOCTPO-
eHMs rpaduKoB PYHKIUHA U U3yUSHHST UX
CBOMCTB




Jlorapudpmuueckas pyakuus. Jlora-
pudMHUECKUE YpaBHEHHS U HEPaBECH-
CTBa

12

Jlorapudwm yucna. [lecaiTuunbie U HATYPATbHBIE JIO-
rapuQmeol.

[TpeoOpa3oBanue BEIpaKCHUH, COEPIKAIINX JOTa-
pUMEIL.

Jlorapumuyeckne ypaBHEHHS 1 HEPABEHCTBA.
Jlorapudgmuueckasi pyHKIus, €€ CBOHCTBA U Tpa-

(buk

DopMyIMpOBaTh, 3aIIMCHIBATH B CUMBOJINYE-
CKOM (hopMe 1 WILTIOCTPUPOBATH IPUMEPAMU
CBO¥icTBa Jlorapugma.

BrInonHATE IpeoOpazoBaHus BIpAXKEHUI, CO-
JIepKALIUX JTOTapU(pMBI.

®opmMynupoBaTh U WILIIOCTPUPOBATH Ipaduye-
CKU CBOMCTBA JIOrapu(pMUUECKON (PyHKIIMH.
Pemate OCHOBHBIE THIIBI JIOTAPU(DMUIECKUAX
ypaBHEHUI U HEPABEHCTB.

Hcnonb30Bath MU(pPOBBIE pecypehl Uis O-
CTpOeHUs TpapuKoB QYHKIMHA U U3YyUEHUS HX
CBOMCTB.

3HAKOMMTHCS ¢ UCTOPUEN pa3BUTUS MaTEMaTH-
KU

Tpuronomerpuyeckue GyHKIMHU U UX
rpaduxu. TpuroHomerpuueckue He-
paBeHCTBa

Tpuronomerpuveckue GyHKINHU, UX CBOHCTBA U
rpaduku.
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBatrh MOHATHEM NTEPUOIUYECKAS
¢ynkuus. CTpouTh, aHaIM3UPOBATh, CPABHU-
BaTh rpa)MKH TPUTOHOMETPUIECKUX (PYHKIIUI.
DopmyIUpOBATH

U WITIOCTPUPOBATh rpauuecKy CBOICTBa TpU-
TOHOMETPUYECKUX (PYHKLUH.

Pemate mpocremye TpUroHOMETPUIECKUE HE-
paBeHcTBa. Mcnonb3oBath rpaduku Aj1s perte-
HUSl TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBath U(POBBIE pecypehl Ui O-
cTpoeHus TpapuKoB QYHKIUN U U3YUEHUS UX
CBOMCTB

[IpousBoaHas. [Ipumenenune nmpous-
BOJHOU

24

HenpepriBable pyHKIIMU. MeTon HHTEpBaIOB AJIs
peieHust HepaBeHCTB. [IponsBoaHas pyHKINU.
I'eomeTpuueckuit U GpU3NYECKUI CMBICI TPOU3BOJI-
HOM.

[TpouzBoaHbIe 351eMeHTapHbIX QyHKIMi. [Ipons-
BOJIHAsi CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHK-
HAH.

IIpuMeHeHre IPOU3BOIHOMN K UCCIEA0BAHUIO
byHKIHIT

OmnepupoBaTh MOHATUSIMH: HEMTPEPHIBHAS
(byHKIMS; TPOU3BOIHAS (PYHKITUH.
Hcnonp3oBaTh reoMeTpuyecKuil U GU3NIECKU
CMBICJI TPOU3BOIHOM ISl pEIIeHuUs 3a1ay.
HaxoauThs mpon3BOIHBIE AIIEMEHTAPHBIX (PYHK-
U1, BEIYUCIIATH POU3BOHBIE CYMMBI, TPOU3-
BEJICHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTh NPOU3BOJHYIO JIJIsl UCCIIEI0BA-
HUS QYHKITUU




Ha MOHOTOHHOCTb M 3KCTPEMYMBI.

HaxoxaeHre HauOoJIbIIEro 1 HAMMEHBIIIETO 3Ha-
yeHus1 QYHKIIMU Ha OTPE3KeE.

[IpumeneHne npou3BOIHOM 11l HAXO0XKACHUS
HAWIYYIIEro peluieHus B MPUKIaAHbIX 3a7a4ax,
JUISL ONIPEAENIEHUS CKOPOCTH MpolLiecca, 3aJaHHOrO
hopmymoit wim rpagukom

Ha MOHOTOHHOCTb U SKCTPEMYMBbI, IPUMEHSATH
pe3ynbTaThl UCCIAEAOBAHUS K IIOCTPOCHUIO
rpadukoB. [IpuMeHSTh IPOU3BOIHYIO JIJIsS
HAXO0’JICHUS HAWJTYUYIIEro PEIICHUs B IPU-
KJIQJHBIX, B TOM YHUCJIE COLIMAIIbHO-
SKOHOMUYECKHUX, 3a]ja4aX. 3HAKOMUTHCS C UC-
TOpUEH Pa3BUTHS MAaTEeMaTUYECKOro aHAIN3a

WHrerpan u ero npuMeHeHus 9 [lepBooOpaznas. Tabnuia nepBooOpa3HbIX. OnepupoBarb MOHATUSMHU: ITepBOOOpa3Hast, UH-
HHTerpai, reoMeTpuyYecKril B PU3NUECKHUI CMBICT | TeTpal.
HHTErpana. HaxonuTh nepBooOpa3Hble 37eMEHTapHBIX
Brruncnenue unrerpaia no ¢popmyne Herorona— GyHKIMI; BBIYUCIATH UHTETpall o popmyre
JleiiGHm1a Hrrorona—JIeiiOnumna.
3HAaKOMUTBCS C UCTOPUEHN pa3BUTUS MaTEMaTH-
YEeCKOro aHajIn3a
Cucrembl ypaBHEHUI 12 Cucrembl TMHEHHBIX YpaBHEHUH. OnepupoBaTh NOHATUAMHU: CUCTEMA JIMHEHHBIX
Pemenue npukiaaHbIX 3aa4 ¢ IOMOIIbIO CUCTEMBI | ypaBHEHUH U €€ pewieHue. Mcnonp3oBarh cu-
JIMHEWHBIX YPaBHEHUH. CTEMY JINHEWHBIX YPABHEHU 7151 PEILICHUS
CucreMbl ¥ COBOKYITHOCTH LIENbIX, PAIIMOHAIbHBIX, | MPAKTHUYECKUX 3a/a4.
UppallMOHANIBHBIX, IOKA3aTeNbHBIX, JIoTapudmuie- | Haxoauts pemieHus npocTelmmnx cCucTeM U co-
CKHMX YPaBHEHUH U HEPABEHCTB. BOKYITHOCTEH PALIMOHAJIBHBIX YPABHEHUN
Hcnonb3oBanue rpagukoB GyHKIMN A7 peIIeHUs] | U HEPaBEHCTB.
YPaBHEHUU U CHCTEM. Hcnonb3oBathk rpaduku QyHKUNN 11 pelIeHus
[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K YPaBHEHHUH.
pEILIeHNI0 MaTeMaTHYeCKUX 3aJa4 U 3aJa4 U3 pa3- | MojenupoBaTh peaibHble CUTYal[MH Ha A3bIKE
JMYHBIX 00J1acTel HAYKU U pealbHON KU3HU anreOpbl, COCTABIIATh BEIPAKEHUS, ypaBHEHMUS,
HEPAaBEHCTBA U CHUCTEMBI 10 YCIOBHIO 3a/auH,
HCCJIE0BATh IOCTPOEHHBIE MOJEININ C UCIIONb-
30BaHUEM ammnapara aareOpsl
Harypanbnble u nensle yncia 6 HatypanbHble 1 1ensle yncia B 3a7a4ax U3 peanb- | OnepupoBarh NOHATHAMU: HATYpaIbHOE YHCIIO,
HOM JKU3HHU. renoe uncio. Mcnons3oBaTh NpU3HAKKU 1€TH-
[Ipu3Haky JEIMMOCTH LEIBIX YUCEI MOCTH LIEJIBIX YUCEIL, PA3JIOKEHHUE YK CIIa
Ha MPOCTbIE MHOYKUTEIIN JJIsl pellieHus 3aja4
[ToBTOpenue, o6o0IIeHNE, CUCTEMA- 18 OcHOBHbBIE OHATHS Kypca anreOpbl ¥ Hauan MaTe- | Pernars mpukianHble 3a1a41 U3 pa3InYHbIX 00-

TU3aLUs 3HAaHUH

MAaTHUYECKOro aHaJIN3a,
000011IeHHE U CUCTEMATU3ALMS 3HAHUN

JIacTe HAyKU U PeajbHOU )KU3HU C MOMOIIBIO
OCHOBHBIX MOHSITHI Kypca anreOpbl U Haval
MaTeMaTH4eCcKoro anaausa. BeiOupaTts onTu-




MaJibHbI€ CIIOCOOBI BBIYMCIICHUH.
Hcnonp30Bath AJis pellieHus 3ajad ypaBHEHUS,
HEPAaBEHCTBA U CUCTEMbI YpaBHEHUI, CBONCTBA

¢byHKuui 1 rpaduKoB

OBIIEE KOJIMYECTBO YACOB
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TFEOMETPUSI B 10-11 kiaaccax

BaxHocTh yueOHOro Kypca reOMETpUH Ha YPOBHE CpEIHEro oouiero o0pa3oBaHusi 00ycioBieHa-
NPaKTHYECKON 3HAYMMOCTBIO METAPEMETHBIX M MPEAMETHBIX PE3yIbTaTOB O0YUEHHs T€OMETPUN B
HaNpaBJICHUU JMYHOCTHOTO Pa3BUTHUS oOydaroumxcs, GopMupoBaHHus (YHKIMOHAIHHONH MaTeMmaTuie-
CKOW TPaMOTHOCTH, M3y4YECHHUS APYTMX y4eOHBIX MUCHUILIMH. Pa3Butne y oOydaromumxcs NpaBHIBHBIX
NPECTAaBICHUN O CYITHOCTH U MIPOUCXOXKIECHUN TEOMETPUIECKUX a0CTPaKINil, COOTHOIIEHUH pealbHO-
T'0 M UICAUTFHOTO, XapaKTepe OTPaKEHUS MaTEeMaTHYECKO HAyKOH SBJICHHUH M MPOIECCOB PEATbHOTO MH-
pa, MecTe TeOMETpUHU B CUCTEME HAYK U POJIM MAaTEMAaTHUYECKOTO MOAEIMPOBAHNS B HAYYHOM MO3HAHUU U
B IPaKTHKE CHOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS OOYUArOIINXCS, a TAK)KE KAauecTB
MBIIUICHHSI, HEOOXOAMMBIX Ul aJanTalii B COBPEMEHHOM oOmiecTBe. ['eoMeTpus sIBISETCS OJHUM U3
0a30BBIX IPEAMETOB HAa YPOBHE CPEAHEro 00I11ero o0pa3oBaHus, TaK Kak 00eCIIeUnBaeT BO3ZMOXKHOCTh
U3y4eHHsI KaK TUCIMILUINH €CTECTBEHHO-HAYYHOW HAIPABICHHOCTH, TaK U TYMaHUTapHOM.
Jlorndeckoe MpIIUIeHHE, POPMUpPYEMOE NPH U3YYCHUU OOYUAIOIMMUCS MOHATHHHBIX OCHOB T€OMETPUHU
¥ TIOCTPOCHUU IETIOYKH JIOTHYECKUX YTBEP)KICHHUN B XO/I€ PEIICHHUS TeOMETPUYECKHX 3aay, YMCHHE BbI-
JIBUTaTh U ONPOBEPraTh I'MIIOTE3bI HEMOCPEICTBEHHO HCIIOJIB3YIOTCS MPH PELICHUH 3a/1a4 €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YACTHOCTH M3 Kypca (PU3UKH.
VYMeHHe OpHEeHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX O0JIACTAX JESTEIbHOCTH
yeroBeka. OpHeHTaIs YeJI0BEKa BO BPEMEHHU U IIPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €r0 COIUAIBHO-
ro ObITHS, (popMa OTpaKEHUSI OKPYXKAIOLIETO MUPA, YCIOBUE YCHEIIHOTO MO3HAHHUS M aKTHBHOTO MPe00-
pa3oBaHusl ACUCTBUTENBHOCTH. OmnepupoBaHHE MPOCTPAHCTBEHHBIMH 00pa3aMu OOBEIUHSET pPa3HbIC
BU/IbI Y4€OHOH M TPYHAOBOU NESTENBHOCTH, SIBISETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX Ka4eCTB, I10-
ITOMY aKTyaJibHa 3a7ada (OPMHUPOBAHHSA Y OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pa3Ho-
BU/IHOCTH OOPa3HOTO MBIIUICHHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B IOJIrOTOBKE K NPAKTUYECKOU Jes-
TEJIBHOCTHU 110 MHOTHM HAaIIPaBIICHHSIM.
Llens ocBoeHus mporpammsl yueOHoro Kypca «I'eomerpusi» Ha 6a30BOM ypoBHE 00ydeHus: — odieoOpa-
30BaTEIbHOE U OOLIEKYIbTYpHOE pa3BUTHE O0YHAIOLIMXCS yepe3 oOecrneueHne BO3MOXKHOCTH MpHoOpe-
TEHUS1 U UCIIOJIb30BaHMS CHCTEMAaTHYECKUX T€OMETPHYECKUX 3HAHUH U ICHCTBUIL, CrIeU(pUIHBIX T€OMET-
pHUH, BO3MOXXHOCTH YCIIEIIHOTO MPOAOJDKEHHsSI 00pa30BaHUs 1O CIEIHATBLHOCTSIM, HE CBS3aHHBIM C MPH-
KJIaJJHBIM UCIIOJIb30BaHUEM T€OMETPHH.
[IpuoputeTHbiMu 3a1a4aMu 0cBOeHUS yueOHOro Kypca «I'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiac-
cax SIBJISIOTCA:
(dbopMHIpOBaHKE TIPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBOM KYJIBTYpBI U OCO3HAHHE €€ B3aMMOCBSI-
3M C OKpPYXKAIOIIUM MHPOM;
(dbopMHEpOBaHKE TPEICTABICHUSI O MHOTOTPAaHHUKAX M TeJlaX BPAIICHHUS KaK O BAKHEWITNX MaTeMaTH4e-
CKUX MOJIEJISAX, TO3BOJISIOIIMX ONKMCHIBATh U U3y4aTh Pa3HbIC SBJICHUS OKPY)KAIOLIET0 MUPA;
dopMHEpoBaHHE yMEHUS PACIIO3HABATH HA YEPTEkKAaxX, MOJIEISX M B peaIbHOM MHUPE MHOTOTPAHHUKH U Te-
Ja BpalleHMs;
OBJIA/ICHUE METOJIAaMH PEIICHHS 3a/1a4 Ha IIOCTPOCHUS Ha N300PKEHHSIX MPOCTPAHCTBEHHBIX QUTYP;
(dopMHpOBaHUE YMEHMs ONEPUPOBATh OCHOBHBIMH MOHATUSAMH O MHOTOTPAaHHUKAX M TeJax BpaIIEHUs U
UX OCHOBHBIMH CBOICTBaMU;
OBJI4/ICHUE AJITOPUTMAMU PEIIEHUS OCHOBHBIX THUIOB 331a4, (OPMUPOBAHHME YMEHHs MPOBOJIUTH He-
CJIO’KHBIE JIOKa3aTEeNbHBIE PACCYKACHUS B XOJIe PEIICHUS] CTEPEOMETPHUECKUX 3a]ad U 3a/1a4 C MPAKTH-
YECKUM COJICpKAHUEM;
pa3BUTHE WHTEIUICKTYaJbHBIX W TBOPUYECKUX CIOCOOHOCTEH OOydYarommxcsi, MO3HABATEIBHON aKTUBHO-
CTH, UCCIIEIOBATEIbCKIX YMEHHUH, KpUTUYHOCTH MBIIIICHHS;
dopmupoBaHue (QYHKIIMOHAIEHOW TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHH: YMEHHE pPacIio3HaBaTh MpPO-
SIBJICHHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B PEAIbHBIX JKU3HEHHBIX CHUTYalUAX
U TIPH U3yYCHUU JIPYTUX y4EOHBIX MPEIMETOB, MIPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, Gopmy-
JUPOBATh UX HA SI3bIKE T€OMETPHH M CO3[aBaTh F€OMETPUYECKHUE MOJIENU, IPUMEHSITh OCBOCHHBINA Ieo-
METPUYECKUH armapat Uil penieHus PaKTUKO- OPUEHTUPOBAHHBIX 33J1ad, HHTEPIPETUPOBATh U OIICHH-
BaTh MOJIyUYEHHBIE PE3YIbTATHI.
OTIUYHUTENBHOW 0COOEHHOCTBIO MPOTPAaMMBI TI0 TEOMETPHH SIBIISIETCS] BKIIFOUCHHE B KYypPC CTEPEOMETPUH
B Hayajle €ro U3yuyeHus 3a/ad, pelraeMbIX Ha YPOBHE HHTYUTHBHOTO MIO3HAHUS, U ONpeIeIEHHBIM 00pa-
30M OpraHM30BaHHAas pabdoTa HaJl HUIMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JJOTHYECKOTO U TIPOCTPAHCTBEHHO-



IO MBIIJICHNS, CTUMYJIUPYET TPOTCKAaHWE WHTYUTHBHBIX IPOLIECCOB, MOTUBHPYET K JAJIBHEHIIEMY
W3YYEHHUIO NIPEAMETA.
[Ipeanourenue oTnaéresl HArIAAHO-KOHCTPYKTMBHOMY METOJY OOY4YEeHHs, TO €CTh TEOPETHYECKUE 3Ha-
HUSl UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb NPEAMETHO- MPAKTUUYECKOW JesTenbHOCTU. Pa3Butue mnpo-
CTPAHCTBEHHBIX  IPEJCTAaBICHUN y 00ydYarOIIUXCsl B Kypce CTEPEOMETPUH IIPOBOIUTCA 3a CUET pelle-
HUSl 3aJa4 Ha CO3JaHHe NPOCTPAHCTBEHHBIX 00pa30B U 3a/ady Ha OIEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obpazamu. CoznaHue oOpa3a IPOBOAUTCS C OMNOPOM HA HAIJISIIHOCTB, a ONIEPUPOBAHKE 00pa3oOM —
B YCJIOBUSIX OTBJIEUEHUS OT HArJISAHOCTH, MBICJIEHHOTO U3MEHEHMSI €70 NCXOJHOTO CONEPIKAHMUS.
OCHOBHBIMH  COZCp)KaTEIbHBIMU JIMHUAMH ydeOHoro Kkypca «l'eomerpusi» B 10—11 kmaccax  sB-
nA0TCs: «MHOrorpaHHukmn», «IIpssMble M IUIOCKOCTH B IIPOCTpAaHCTBEY, «Tena BpameHus», «BeKTopsl
Y KOOPAMHATHI B IPOCTPAHCTBEY.
®opMHUpOBaHUE JTOTMUECKUX YMEHUM pacipeesieTcs He TOJIBKO M0 COAEPKATEIbHbIM JIMHUAM, HO U 110
rojiaM oOy4eHHs Ha YpOBHE CPEIHEro o01ero oopazoBaHus.
Conepxanrie 00pa3oBaHMsA, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHS MPOTPAMMBI IO
reOMETPHH, PacIpeesIEHHBIM TI0 ToaM 00yUYeHHMs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI OBJIa/IEHUE
F€OMETPUUECKUMHU MOHATUSMHU M HAaBBIKAMHU OCYLIECTBIISIIOCHh IIOCIEA0BATENbHO U OCTYNATEIbHO, C CO-
OJIF0JIeHHEM TNPUHLMIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CHUCTEMY I€O-
METPUYECKUX MPEJCTABICHUN 00y4atonXCsl, paclupss U yriayouss e€, o0pas3ys NpoyHble MHOXKECTBEH-
HBIE CBA3H.
O011ee yncao YacoB, PEKOMEHOBAHHbIX JUIsl U3y4EHHs y4eOHOro Kypca
«I"eomeTrpus» — 102 gaca: B 10 kiracce — 68 yacos (2 yaca B Henento), B 11 kimacce — 34 vaca (1 yac B He-
JICTIIO).
COJEPKAHUE OBYYEHUA

10 KJIACC
IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE
OcHoBHBIE NOHATHUS cTepeoMeTpuu. Touka, npsmasi, MI0CKOCTb, PocTpaHcTBO. [loHsATHE 00 akcuoMaTH-
YECKOM ITOCTPOEHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUNH CIIEJICTBUS U3 HUX.
B3aumHoOe pacroiokeHne NpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TAPAJUIEIIBHBIE U CKPELUBAIOLIY-
ecs npsimble. [lapamieabHOCTh NPSIMBIX M IUIOCKOCTEHM B IIPOCTPAHCTBE: NapajuleibHbIE MPSIMBIE B IPO-
CTPaHCTBE, NAapaJLIEIIBHOCTh TPEX NPAMBIX, NApauIeIbHOCTh MPAMON U IUIOCKOCTH. YTJBI C COHAIpPaB-
JICHHBIMU CTOPOHAMM, YTOJ1 MEXy NPSMBIMH B IpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: Mapaieib-
HblE IJIOCKOCTH, CBOMCTBa MapajulelbHbIX IUIOcKocTei. [Ipocreifmme mpocTpaHCTBEHHBIE (QUIyphl Ha
IUIOCKOCTH: TETPa’ip, KyO, Mmapasenenumne], IoCTpOeHUE CEYEHUH.
[lepnieHAUKYIAPHOCTE MPSAMOM M IUIOCKOCTH: NEPHEHAUKYISIPHBIE TPSMBIEB IPOCTPAHCTBE, NPSIMBbIE
napasuieibHble U MEPIEeHIUKYIApHBbIE K IUIOCKOCTH, TPU3HAKIEPIIEHANKYISPHOCTH MPSMOM U MJIOCKOCTH,
TeopeMa O MPAMOH NEPNEHIUKYIPHON TUNIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXAY IPSIMON U IIJIOC-
KOCTBIO, JIBYIPaHHBIN yTOJI, TMHEHHBIN yroJl IBYIpaHHOrO yria. [lepneHauKymsap U HakJIOHHBIE: PacCcTOs-
HUEOT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHME OT MPSMOW 10 IJIOCKOCTH, MPOEKIHs (PUIYpbIHA IIIOCKOCTD.
[IepneHAUKYISAPHOCTD TUIOCKOCTEW: NMPU3HAK MEPHEHAUKYISIPHOCTH JIBYX INIOCKOCTEH. Teopema o Tpéx
NEPIEHIUKYIIApax.
Mmuozocpannuxu
[ToHsiTHE MHOTOTPaHHHKA, OCHOBHBIE 2JIEMEHTHI MHOTOI'PAHHUKA, BBITYKIIBIE U HEBBIITYKJIbIE MHOIOIPaH-
HUKH, pa3BEPTKa MHOrorpaHHuka. [Ipuszma: n-yrospHas npusma, TpaHU U OCHOBAHUS MPU3MBI, IpsMas U
HaKJIOHHAs MPU3MbI, OOKOBasi M MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenumnesn, npsMOYTroJbHBIA Ha-
pannenenumnesn U ero ceorcrBa. [lupamuaa: n-yronpHas nupamujia, TpaHd U OCHOBaHHWE MUpPaMHIIbI, 00-
KOBasl M IOJIHAs NOBEPXHOCTh MHUpPAaMUAbI, NPAaBUJIbHAS U yCEUEHHAs] MUPAMUJA. DJIEMEHTHI MPU3MBI U
nupaMuibl. [IpaBusibHbIE MHOTOTPAHHUKH: TIOHATUENPABUIIBHOTO MHOTOTPAHHUKA, ITPaBUJIbHAS IPU3Ma U
npaBWiIbHAs MUPaMUa, PaBUIIbHAS TPEYTroJibHAs MHpaMKa U MPAaBUIBHBIN TeTpasap, kyo. [Ipencras-
JIEHHE O MPaBUIBHBIX MHOTOTPAHHUKAX: OKTa’p, JOJeKa’p U uKoca’ap. CeueHus: Npu3Mbld MTUPAMHU/IBL.
CuMMeTpHs B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUYKH, IPSIMOH, INIOCKOCTU. DJIEMEHTBI CUM-
METpPUHU B IUpaMUJIaX, apajuieJenune1ax, NpaBuibHbIX MHOTOIPaHHUKAX.
Brruncnenue 31eMeHTOB MHOTOIpaHHUKOB: p&Opa, tuaroHanu, yrisl. [lnomans 60koBoH MOBEPXHOCTH U
MOJIHOM TTOBEPXHOCTH MPSIMOW MPHU3MBI, IUIONIA/Ib OCHOBaHHM, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSMOi



npu3Msl. [lnomans O0KOBOM MOBEPXHOCTH M TIOBEPXHOCTH MPABHIBHOM MUPAMU/IBI, TEOpEMa O IJIOMAAN
yceu€HHoi nupamupsl. [Tonstue 06 06béMe. OObEM MHPaAMUIBL, TPU3MBL.

[TogoOHbIe Tenma B mpocTpaHcTBe. COOTHOUICHUS MEXYy IJIOMIAASMU TOBEPXHOCTEH, 00bEMaMu Mmoa00-
HBIX TelL.

11 KJIIACC
Tesa Bpamenust
Hunuuaapudeckass MOBEPXHOCTh, 00pa3yloIIKe MIMHAPHYIECKON MOBEPXHOCTH, OCh LMIMHIPUYECKON
noBepxHocTu. L{unuHap: ocHoBaHUS U OOKOBasi IOBEPXHOCTh, 00pa3yromiasi ¥ 0Cbh, MIIOMIAsL OOKOBOU U
IIOJIHOM ITOBEPXHOCTH.
Konunueckasi moBepxHOCTh, 00pa3yroliie KOHUYECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOU IO-
BepxHOCTH. KOHYyC: OCHOBaHME M BepIIMHA, 00pa3yrolias U 0Ch, IJIOMAAb OOKOBOW U MOJTHON MOBEPX-
HOCTHU. Y Ceu€HHBIN KOHYC: 00pa3yloliye U BHICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTb.
Cdepa u map: nenrtp, paanyc, AMaMeTp, IUIOIMAAb MOBEPXHOCTH chepsl. BaumHoe pacnonoxenue cde-
PBI U TUIOCKOCTH, KacaTeNbHasl IJIOCKOCTh K cdepe, MIomanb cepsl.

N3o00pakenue Ten BpalleHust Ha IockocTh. Pa3BépTka HuIuHApPa U KOHYCA.
KomOunanuu Ten BpalieHus U MHOTOTPAaHHHUKOB. MHOTrOrpaHHUK, OMHMCAHHBIN OkoJio cdepsl, cdepa,
BIIMCAHHAs B MHOTOTPaHHMK, WJIM TEJIO BPAIICHHUS.
[Tonsitue 06 o0béMe. OCcHOBHBIE CBOMCTBA 00BbEMOB Tell. TeopeMa 00 00bEME MPSIMOYTOJIILHOTO Mapa-
nenenumneaa u cienctsus u3 He€. O0bEM nunuHApa, konyca. O0bEM 1mapa u miomaab cQepsl.
[TomoOHEbIe Tena B mpocTpancTBe. COOTHOIICHUST MEXKY TUIOMIAASIMHU MTOBEPXHOCTEH, 00bEMaMu 10100~
HBIX TeJ.
Ceuenus nunuHapa (mapajuiebHO U NEPIEHANKYIISIPHO OCH), CEYEHHs] KOHYyca (apajuleIbHOE OCHOBA-
HUIO U MPOXO/ISIee Yepe3 BEPIINHY), CeUeHUs I1apa.
Bexkmopul u koopounamul 6 npocmpancmee
Bekrop Ha miockoctu U B pocTtpaHcTBe. Cll0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpPA Ha
yucno. Pa3znoxxenne BekTopa 1o TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuiio mapamienenunena. Pemre-
HUE 3a]]a4, CBA3aHHBIX C MPUMEHEHUEM MPaBUJI IEUCTBUN ¢ BeKTOpamH. lIpsiMoyroapHas cucrema Koop-
nuHat B npoctpanctBe. Koopaunarte! Bekropa. [Ipocteiiue 3a1aun B KoopuHaTax. YT0JI MEXY BEKTO-
pamu. CkansipHOe IpPOU3BEACHUE BEKTOPOB. BbluncieHue yrioB Mexay NpsMbIMH U IutocKocTsiMH. Ko-
Op/IMHATHO-BEKTOPHBIN METO/ ITPU PELIEHUH T€OMETPUYECKUX 3a/1au.

HNPEAMETHBIE PE3YJIBTATbBI
K konuy o6yuenus B 10 kiacce oOydaroniuiics Noay4duT cileayroIie MpeIMEeTHbIE Pe3yIbTaThl:

* OINEpUpPOBATh MOHATUSAMU: TOUKA, NPSAMas, IJIOCKOCTh;

* TPUMEHATH aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX IIPU PELICHUH I€OMETPUUECKUX 3aay;

* ONEpUpPOBATh NOHATHUAMU: NAPAJUIETBHOCTD U NEPIEHANKYISIPHOCTh IPSIMBIX U MJIOCKOCTEH;

* KJIACCU(HUIMPOBATH B3aUMHOE pACHOJOXKEHHE MpPSIMbIX U  IJOCKOCTEHB MPOCTPAHCTBE;

* OINEpUpPOBATh MOHATUSAMU: ABYIPAHHBIN yroj, TpaHu JBYTPaHHOIO yIja, peOpo ABYIpPaHHOTO YIJia, JIu-
HENHBIN yroj ABYIPaHHOIO yIia, TpajycHas Mepa IByITpaHHOTOYIJIa;

* ONEpUpPOBAThH MOHATHSIMHU: MHOTOTPAaHHMK, BBIITYKJIBIM M HEBBITYKJIbI MHOTOI'PAHHUK, 3JIEMEHTHI MHO-
rorpaHHMKa, IPABUIbHBIN MHOTOTPAHHUK;

* pacro3HaBaTh OCHOBHBIE BUJIbl MHOTOTPAHHUKOB (MMpaMuAa, MpU3Ma, MPSAMOYTOIbHBIN Mapaljiesenu-
nes, Ky0);

* KJacCU(QUIMPOBATH MHOTOTPAaHHUKH, BbIOMpAs OCHOBAHUS AJs Kiaccu(UKAMK (BBITYKJIble U HEBBI-
IyKJIbIE MHOTOI'PaHHUKH, IPAaBUIbHBIE MHOTOTPAaHHUKH, IIPSMbIE WHAKJIOHHBIE IIPU3MBI, ITapaJlIeIIen-
nezabl);

* ONEepUPOBATh MOHATUSAMH: CEKYIIas MIIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB; OOBSICHATh HMPUHIIMIIBI M10-
CTPOEHHS CEYEHHH, UCIIOIb3YSl METO/] CIIEJIOB;

* CTPOUTH CEUEHHUs] MHOTOIPAaHHMKOB METOJIOM CJIE/IOB, BBIOJIHATH (BHIHOCHBIE) TUIOCKHE YEPTEXKH U3
PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BU CBEPXY, COOKY, CHU3Y;

* peliaTh 3aJa4d Ha HaXOXJIEHHUE T€OMETPUUYECKUX BEMYMH 10 00pa3laM MM ajaropuTMam, NpUMEHss
M3BECTHbIC aHAIMTUYECKUE METO/IbI MPU PEIIEHUH CTaHJAPTHHIX MaTeMaTUYEeCKUX 3ajjad Ha BbIYHMCIIE-



HUE PAacCTOSTHUN MEXY ABYMSI TOUYKAMH, OT TOYKH JO HPSIMOM, OT TOUYKHU JI0 IJIOCKOCTH, MEXAY CKpe-
IIMBAIOIIMMHUCS NIPSMBIMH;

peliaTh 33a4u Ha HaXO0XJIEHUE TeOMETPHUUECKUX BETUYMH 10 00pa3laM Wil ajJroputMaM, HMpUMEHss
M3BECTHBIE AHAJTUTUYECKUE METOJbl NPU PELIEHUU CTAaHAAPTHBIX MAaTEMAaTHUECKUX 3a/lad Ha BbIYMC-
JICHUE YTJIOB MEXKY CKPELIMBAIOIIMMUCS MPSAMBIMHU, MEXY MPSAMON U IUIOCKOCTBIO, MEXY IIIOCKO-
CTSIMU,/IBYT'PaHHBIX YIJIOB;

BBIUMCIIATH 0OBEMBI U TUIOIIAIU MOBEPXHOCTE MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMHUIa) C TPUMEHEHU-
eM (OopMyII, BEIYUCISATH COOTHOIIECHHS MEX/TY IJIOLIAIIMU TOBEPXHOCTEH, 00bEMaMH MO0OHBIX MHO-
TOrPaHHUKOB;

OIIEpUPOBATh MOHATUSAMHU: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTbh CAMMETPUH, LIEHTD,
0Cb U IUNIOCKOCTh CUMMETPHUH (UTYPBI;

U3BJICKaTh, IPEOOPA30BHIBATE U MHTEPIPETUPOBATH HHPOPMALIUIOO MPOCTPAHCTBEHHBIX I'€OMETpHYe-
CKUX (QUrypax, NpeACTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

NPUMEHSTh TeOMETpHUUEcKUe (PAKThI U1 PEUICHUs CTEPEOMETPUUECKUX 3aJ]ad, IPEANoiaralomux He-
CKOJIBKO IIaroB PELICHUs], €ClIM yCJIOBHS MPUMEHEHUS 3aJaHbIB IBHOM Qopme;

IPUMEHATH NIPOCTENIINE IPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO- KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

IPUBOJIUTH NIPUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HHU, PACIIO3HABAThH IIPOSIB-
JIEHUE 3aKOHOB T'€OMETPHUH B UCKYCCTBE;

IPUMEHSATh IOJyYEHHbIE 3HAHUS HA IPAKTHKE: aHAJIU3UPOBATH pPEajbHbIE CUTyallUM U NPUMEHSTh
W3YYCHHbIC MOHITHS B MPOIECCEe MOUCKA PELICHUS MaTeMaTH4eCKH C(HOPMYIUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBATh pealIbHbIE CUTYallMU HA A3bIKE T'€OMETPUHU, MCCIIEA0BAaTh MOCTPOESHHBIE MOJEIU C HC-
MOJIb30BAHUEM I'€OMETPUYECKUX MOHITUI U TEOpeM, armapara aireOpbl, pemaTh NpakTUYecKue 3a1a-
YH, CBSI3aHHBIE C HAXOKJICHUEM I'€OMETPUUECKUX BEIUUHNH.

K koniy o6yuyenus B 11 kiacce oOyuaromuiicss Hay4uTcs:

* ONEpUPOBATh MOHATUSAMU: IWIMHIPUYECKas MOBEPXHOCTh, OOpa3yrolue HUIUHAPUYECKON MO-
BEPXHOCTH, IMJIMHAP, KOHUYECKasl IOBEPXHOCTb, 00pa3yIolie KOHNYECKOW MOBEPXHOCTH, KOHYC,
cepuueckas MoBEpPXHOCTb;

*  pacro3HaBaTh TeJa BpalleHus (IWIMHIP, KOHYC, cepa U map); 0O0bsICHATh CIIOCOOBI MOTYUCHUS
TEJ BpAIllCHHUS,

*  KJacCHU(QUIMPOBATh B3aUMHOE pPAaclooXeHHe cpepbl U IUIOCKOCTH; ONEPUPOBATH MOHATUSMHU:
IIApOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA

* CEerMeHTa, LIapoBOH CJIOH, OCHOBaHHE IIAPOBOIO CJIOS, BHICOTA IIAPOBOI0O CJIOSI,IIAPOBOM CEKTOP;

*  BBIYMUCIATH 0OBEMBI U IJIONIAIU MOBEPXHOCTEH TN BpaIllEeHUs,, TEOMETPUUYECKHUX Tl C IPUMEHe-
HUEeM GopMyII;

* ONepupoBaTh MOHATUSMH: MHOTOIPAaHHHMK, BIIMCAHHBIM B c(epy W ONHCAHHBINA OKOJO cephl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

*  BBIYMCIATH COOTHOIICHUS MEXAY IUIOINAAsIMU MOBEPXHOCTEH M 0O0BEMaMMIIONOOHBIX TEN;

*  u300paxarb U3ydaemble GUTYPHI OT PYKH U C IPUMEHEHUEM IIPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;

*  BBINOJHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY,
cOOKY, CHH3Y, CTPOUTH CEUEHUS TeJl BpaIlleHUs;

*  W3BJIEKATh, HHTEPIIPETUPOBATh M MPEOOPa30BBIBATH MH(POPMAIIUIO O MPOCTPAHCTBEHHBIX T'€OMET-
pudeckux ¢urypax, IpeICTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

*  OIIEpUPOBATh MOHATUEM BEKTOP B IPOCTPAHCTBE;

*  BBINOJHATH JEHCTBUS CIOKEHUS BEKTOPOB, BHIUUTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa HA YHC-
710, OOBACHATH, KAKUMH CBOMCTBAMM OHU 00JIa1a10T;

* IPUMEHATH IPABUIIO NapasuIeenuena;

*  OINEpUPOBATh MOHATHAMM: ACKApTOBBl KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIoJ MEXAY BEKTOpaMH, CKaISIpHOE MpPOU3BE/ICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

* HAxXoAWTh CYMMY BEKTOPOB M IIPOU3BEJIEHUE BEKTOPA Ha YHMCIIO, YTOJI MEXY BEKTOpaMH, CKajsp-
HOE ITPOU3BEACHUE, PACKIIABIBATE BEKTOP 10 ABYM HEKOJUIMHEAPHBIM BEKTOPAM;

* 3aJaBaTh IJIOCKOCTh YPaBHEHHUEM B JIEKApTOBOW CUCTEME KOOpMHAT;



MPUMEHSTh FreoMeTprueckrue (akThl ISl pEHICHUs CTEPEOMETPUUYECKUX 3a/1ay, MPEeANoIaralonmx
HECKOJIbKO IIIaroB PEUICHUs, €CIIM YCIOBHUS NPUMEHEHHUs 3aJlaHbIB sIBHOU (opme;

peuiaTh IpOCTENINE FEOMETPUUYECKHE 3a7a4d Ha PUMEHEHUE BEKTOPHO- KOOPAMHATHOTO METO-
Aa;

pemaTh 3a1a4M Ha JOKa3aTelbCTBO MATEMATHUYECKUX OTHOLUIEHUN M HAXOXKACHUET€OMETPUUYECKUX
BEJIMYMH MO0 00pa3laM WK aJropuTMam, IpUMEHsST U3BECTHBIE METOIbI MPU PEIIEHUH CTaHAAPT-
HbIX MaT€MaTUYECKHX 3a]1a4;

IIPUMEHSTh NPOCTEUILINE IPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO- KOMMYHHMKAIIMOHHBIE CHUCTEMBI
IIPU PELIEHNUN CTEPEOMETPUUYECKUX 3a]1a4;

IIPUBOJUThH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B INPUPOAE U JKU3HM, PaclO3HaBATh
MIPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE;

MIPUMEHATH MOJIYYCHHbIC 3HaHUSI HA MPAKTUKE: aHAIM3UPOBATh peabHbIE CUTYAllMH U MPUMEHSTh
M3YYEHHBIEC MMOHATHS B MPOLIECCE NMOUCKA PEUICHUs] MaTeMaTU4ecKu c(hOpMyIHpPOBaAaHHON MpoobIie-
MBI, MOJIEJTUPOBATh PEaJbHbIEC CUTYAIIMMHA S3bIKE TEOMETPUHU, UCCIEA0BATh OCTPOECHHBIE MOJIENU
C UCIOJIb30BAaHUEM I'€OMETPUUECKUX MOHITHM M TeopeM, armapara aareOpbl, pelaTh MpaKkTHie-
CKHeE 33/]a4M, CBSI3aHHbIC C HAXO0XKJACHUEM T€OMETPUUYCCKUX BEIUUHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Haspanue KomunuectBo OcHoBHOE OCHOBHBIE BUJIbI I€SITEILHOCTH
paznena (Tembl) 4acoB CoJIepXKaHue 00y4JarImuxCcs
Beenenue B crepeo- 10 OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUY- | AKTyaJIM3UPOBaTh (PaKThl U METO/IbI IFITAHUMETPHUH, PEIIEBAHTHBIE TEME.
METPUIO Ka, TpsiMasi, IOCKOCTh, IPOCTPAHCTBO. [TonyuaTs npencraBiieHust
[IpaBuiia n3o0paskeHUsIHA PUCYHKAX: 0 MPOCTPAHCTBEHHBIX (pUrypax, pazdupaTth NpocTeHlne npaBusa u300-
n300paskeHus paskeHHst 3TUX UTyp.
IJIOCKOCTEH, MapauiebHbIX IPIMBIX(0T- | M300pakaTh MpsMYIO U IIIOCKOCTh HA PUCYHKE.
PE3KOB), CEpEIMHBI OTPE3Ka. Pacrio3naBaTh MHOTOTpaHHHKH, TUPAMHTY, KyO, Ha3bIBATh UX SJICMCHTEHI.
[TonsTHs: nepecekaronrecs Jenate pucyHOK KyOa, MHUpaMubl, HAXOAUTH OIIUOKH B HEBEPHBIX U300-
TIJIOCKOCTH, TIEPECEKAIOIIHECS MPSMasH pPaKCHHUSX.
MJI0CKOCTb. 3HAKOMUTBHCS C CEUCHUSMU,
3HAKOMCTBO C MHOTOT'PaHHUKAMU,U300- C METOJIOM CJI€/IOB; UCTIOIB30BATh JJIs MOCTPOCHHUS CEYEHUSI METO/I Clie-
paXeHHe MHOTOTPAaHHUKOB Ha PUCYHKAaX, | OB, KPAaTKO 3allMCBhIBATH LIArd MOCTPOCHUS CEUCHHUS.
Ha TIPOCKIMOHHBIX uepTexkax. HauanpHable | Pacro3naBaTh BUJ CEUSHUS ¥ OTHOIICHHH, B KOTOPBIX CEUCHHUE JICTTUT pe-
CBeIeHUs 0 Ky0e U nmupamue, ux pas- Opa xy0a, HaXOAUTH IJIOUIA/Ib CEUCHHUS.
BEPTKHU Hcnonb3oBathk nmogoOue mpu pelieHry 3a/1a4 Ha TOCTPOCHUE CEUCHUM.
u mojenu. CeueHnss MHOTOTPAaHHUKOB. 3HAKOMHTBHCS C AKCHOMATHUECKUM MTOCTPOCHHUEM CTEPEOMETPHH,
[TonsiTHE 00 AKCHOMATUYECKOM TIOCTPOE- | C aKCHOMAaMH CTEPEOMETPHH U CIICJICTBUSMH U3 HUX.
HUU CTEPEOMETPHUH: aKCHOMBICTepeoMeT- | MmrocTpupoBaTh akCHOMBI PUCYHKAMU U IIPUMEPAMU U3 OKPYKaroIIeit
PUU ¥ CIIEACTBHS U3 HUX 00CTaHOBKH
[Tpstmble U TITOCKO- 12 B3anmHoOe pacrnonioxeHue mpsiMbIX B AKTyanu3upoBaTh (aKThl © METO/IbI INIAHUMETPUH, peJICBaHTHBIC TEME,

CTHU B ITPOCTPAHCTBC.

[TapaenapHOCTH
IPSIMBIX U IIJIOCKO-
CTeH

IPOCTPAHCTBE: TIEPECEKAIOIINECS, TTa-
paJUIeIIbHBIC U CKPEUTHBAFOIIUECS MPSI-
MBIE.

[MTapannensHOCTh MPSIMBIX

¥ TUTOCKOCTEW B TIPOCTPAHCTBE: Tapall-
JICTTbHBIC TIPSIMbIC

B IIPOCTPAHCTBE; MApaJUIETBHOCTh TPEX
NPSIMBIX; TTAPAJICITBHOCTD MPSMOM U
TUTOCKOCTH. YTJIIBI C COHANPaBICHHBIMU
CTOPOHAMH; YTOJI MEXKIY MPSIMBIMU B
IPOCTPAHCTBE.

MMPOBOAWTH aHAJIOTHUH.

[TepeuucnsaTb BO3MOXKHBIE CLIOCOOBI PACMONIOKEHUS JBYX MPSIMBIX

B IIPOCTPAHCTBEC, WIIJIFOCTPHUPOBATH UX Ha IMIpHUMEpax.

JlaBaTh ompeneneHre CKPEIIHBAIOIINXCS MPSIMBIX, (DOPMYITHPOBATH
MPU3HAK CKPEIIUBAIOIINXCS IPSIMBIX U IIPUMEHATD €70 IIPU PELICHUN
3a1ad4.

Pacnio3znaBate npusMy, Ha3bIBaTh €€ SJIEMEHTHI.

CTpouTh c€4eHUs TPU3MbI Ha TOTOBBIX YEPTEkKaAX.

[lepeuncnaTb BO3MOXKHbBIE CIIOCOOBI B3AUMHOTO PACIIONIOKEHUS TPSIMOT
Y IUIOCKOCTH B IIPOCTPAHCTBE, IPUBOJAUTH COOTBETCTBYIOIIUE ITPUMEPHI
W3 peaIbHOM )KU3HH.




[TapannenbHOCTh JIOCKOCTEM: apas-
JIEJIbHBIE IJIOCKOCTH; CBOMCTBA Mapai-
JIENbHBIX IIIOCKOCTEH.

[Tpocreiimme npocTpaHCTBEHHBIE (PUTY-
pBI Ha TJIOCKOCTH: TE€TPa’ap, KyO, na-
pajuieNienuIe l; MOCTPOEHUE CEUEHU I

JaBaTh onpeaeneHue napamiebHOCTH MPSAMON U MIIOCKOCTH.
@opMyIMPOBATH MPU3HAK MAPAIIIETBHOCTH MPAMOU U TJIOCKOCTH,
YTBEPKJICHHE O MIPSAMOI epeceyeHus IBYyX INTIOCKOCTEHN, MPOXOIAIINX
yepes NapajulesIbHbIE MPSIMBIE.

Pewate nmpaktruyeckue 3aa4u Ha IOCTPOCHUE CEYEHUN MHOTOTPaHHU-
Ka.

OOBSICHATDH CIy4au B3aUMHOTO PACIOJIO0KEHUS TNIOCKOCTEH.

JaBatb onpeneneHre napauieabHbIX MJI0CKOCTEH; MPUBOIUTH IIPUME-
PBI U3 pealibHOM KU3HU U OKpYKarollel 00CTaHOBKH, UIUTFOCTPUPYIO-
1€ NapajlIeIbHOCTb IIJIOCKOCTEM.

Hcnonb30Bath NpU3HAK NapAJJIEIbHOCTH JIBYX INIOCKOCTEHM, CBOMCTBA
napajuieJIbHbIX IJIOCKOCTEH MpU pElIeHUH 3a7a4 Ha rnoctpoenue. O0b-
SCHSITh, UYTO Ha3bIBAETCA MAPAJIEIbHBIM IPOCKTUPOBAHUEM

Y KaK BBITIOJTHSACTCS TIPOCKTUPOBAHNE (QUTYD Ha TUIOCKOCTb.
N300paxaTh B mapaiebHON MPOESKIIUU PA3INYHbIE T€OMETPUUYECKUE
Gurypst.

MopenupoBaTh peajibHblE CUTYALIMH Ha SI3bIKE TE€OMETPUHU, UCCIIEA0BATh
MOCTPOEHHBIE MOJIETU C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX TTOHSATHUH.
Hcnonb30Bath Npu pelIeHUH 3a1a4 Ha TOCTPOEHUE CEUEHUIN TTOHITHE
napajuieIbHOCTH, PU3HAKK U CBOMCTBA MapauIeIbHbIX MPSMBIX Ha
MIJIOCKOCTH

[IepneHMKyYISAPHOCTD
IPSIMBIX U IIJIOCKOCTEN
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IlepneHuKyIspHOCTD MPSMON

U IJIOCKOCTH: NEPIIECHIUKYISPHBIC MIPs-
MBIE B IIPOCTPAHCTBE, IPSMBIE Mapal-
JeNIbHBIE U NEPIEHAUKYIISPHBIE K I1JI0C-
KOCTH, IPU3HAK

NEPHEHAUKYIAPHOCTH IIPSIMOM U IUIOC-
KOCTH, TEOpEMA O MPSIMOU MEPIIECHINKY-
JISIPHOM INIOCKOCTH

[lepnenauKymsp ¥ HAKJIOHHBIE: PACCTO-
SHHE OT TOYKH J10 IUIOCKOCTH, PACCTOs-
HUE OT NPAMON J0 TNTIOCKOCTH

AKTyanu3upoBaTh (aKThl U METO/IbI INIAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOAMTDH AHAJIOTHH.

OOBSCHATH, KAKOHM YroJl Ha3bIBACTCS YIJIOM MEXKY IePeCeKaroUMHUCS
IPSIMBIMU, CKPEILMBAIOIIUMUCS

IpsIMBIMU B IPOCTpaHCTBE. JlaBaTh onpezeneHue nepneHauKyIspHbIX
IPSIMBIX U MPSIMON, IEPIIEHANKYJIIPHON K IIJIOCKOCTH.

Haxoauts yriel Mexay

CKPEIMBAIOIIMMUCS MPSIMBIMU B KyOe U UpaMu/ie.

[TpuBOIUTE MpUMEpHI U3 PEAbHOM >KU3HU M OKpY’Karolield 00CcTaHOB-
KH, WUTIOCTPUPYIOIINE NEPIEHIUKYISIPHOCTD MPSAMBIX B IPOCTPAaHCTBE
U TePIEHANKYISAPHOCTh IPSIMOMN K TJIOCKOCTH.

®opMynMpoBaTh NPU3HAK NEPIEHANKYIIPHOCTH MPSIMOH U MJIOCKOCTH,
IIPUMEHSITH €r0 Ha MPaKTHUKe: 0ObSICHATD

HNEepIEHINKYIIIPHOCTh pedpa KyOa U TMaroHaiau ero rpaHu, KOTopas ero
HE COJICPXKUT, HAXOJIUTh IJIMHY AHaroHaau Kyoa. BerauciasTs BeICOTY




MPaBWIBHON TPEYrOJbHON 1 MPAaBUILHON YETHIPEXYTOIBHOM MUPaMuU/I
o JuHaM peédep.

Pemate 3a1aun Ha BBIYHUCIICHNUS, CBSI3aHHBIE C IEPIICHIUKYISIPHOCTHIO
IPSIMOM U TJIOCKOCTH, C UCIIOJIb30BAaHUEM IIPH PEIICHUN IUIAHUMETPU-
4yeckuX (pakToB U METOJIOB.

OOBACHATH, YTO HA3BIBAIOT MEPIECHANKYIISIPOM U HAKIIOHHOM U3 TOYKH
K IUTIOCKOCTH; IPOEKIUEN

HAKJIOHHOH Ha MI0CKOCTh. OOBSACHSATH, UTO HA3bIBAETCS PACCTOSHUEM:
OT TOYKH JI0 IUNIOCKOCTH; MEXAY MapajuieIbHbIMU IUIOCKOCTSIMU; MEXKIY
IIPSAMOM M MapaJUICIIbHON €M IIJIOCKOCTBIO; MEKY CKPEIUBAIOLIUMUCS
npsMbIMU. HaXxoauTh 3TH paccTOSHUS B IPOCTHIX Clydasx B KyOe, Mu-
pamuze, npusMe.

MopenupoBaTh peajibHble CUTYALMH Ha SI3bIKE T€OMETPUHU, UCCIIEA0BATh
IIOCTPOEHHBIE MOJIETH C UCIIOJIb30BaHUEM T€OMETPUYECKHUX TTOHATUH.
Hcnonb30Bath Mpu pelIeHUH 3a/1a4 HA IOCTPOEHUE CEYEHUN TEOpEMY
ITugaropa, cBOMCTBA NPSIMOYTOJBHBIX TPEYTOJIBHUKOB

Yrabl MCXKAY IMPAMbI-
MU U INIOCKOCTAMU
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VYribl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSAMOM M INIOCKOCTBIO; IBYTPaHHBIN
YIOJ1, IMHEWHBIN yroJl JBYTPaHHOIO yT-
na.

IlepneH AUKYIAPHOCTD MIJIOCKOCTEMN:
IIPU3HAK NEPIIEHIUKYISIPHOCTH IBYX
mrockocrenl. Teopema o Tpéx nepreH-
JUKYJspax

AKTyanu3upoBaTh (aKThl © METO/IbI INIAHUMETPUH, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUH.

JlaBaTh ompeneieHue yria MeXIy NpsiMON U TUNIOCKOCTBIO, OpMYIu-
pPOBaTh TEOPEMY O TPEX MEPIEHIUKYISIPaX U 0OPATHYIO K HEH.
Haxonutsb yron mexay npsiMoil ¥ IJIOCKOCTBIO B MHOTOTPaHHUKE, pac-
CTOSTHUE OT TOYKH JI0 MPSMOM Ha TIIIOCKOCTH, UCTIONB3YS TEOPEMY

0 Tpéx nepnenHaukyispax. [[poBoauTh Ha yepTexKe NEPHEHIUKYISP: U3
TOYKHU Ha MPSAMYIO; U3 TOYKHU Ha TIJIOCKOCTb.

JlaBaTh omnpeneneHre IBYTPAHHOTO yria U ero 21eMeHTOB. OOBSICHATh
PaBEHCTBO BCEX JIMHEHHBIX YIIIOB JABYTPAHHOTO yTJa.

HaxoauTh Ha 4epTeke IBYrpaHHbBIN yroi mpu pedpe mupamMuibl, Mpu3-
MBI, TapaJuIeJIenunea.

JlaBatb onpeneneHue yria Mexay MI0CKOCTSIMHU.

HaBatp omnpezaenenne u GOpMYIUPOBATh MPU3HAK B3aMMHO MEPIICH/IN-
KYJSIPHBIX TIJIOCKOCTEH.

Haxomuthb yriiel MeX1y TIOCKOCTSIMH B KyO€ U TUpaMHU/Ie.
Hcnonb30Bath NMpu pelieHuy 3a/1a4 OCHOBHBIE TEOPEMBbI U METO/IbI T1a-
HUMETPUH.

MopenupoBaTh peajibHbl€ CUTYAIIMH Ha SI3bIKE T€OMETPUHU, UCCIIEI0BATh
MIOCTPOECHHBIE MOJIENIN




C MCII0JIb30BaHUEM I'€OMETPUUECKUX TOHSATHIH.
Hcnonp30BaTh NpU peLIEHUH 3a7a4 Ha IOCTPOEHUE CEYEHUI COOTHO-
IIEHUs B IPSIMOYT'OJIbHOM TPEYrOJIbHUKE

MHororpaHHuku
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[ToHsiTHE MHOTOTPaHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOI'OT'PAHHHUKA,
BBIITYKJIbIE U HEBBIITYKJIBIE MHOIOTPaH-
HUKH; pa3BEPTKA MHOIOTPaHHUKA.
IIpusma: N-yronpHas npu3Ma; rpaHu U
OCHOBaHUs IIPU3MBI; IIpsIMasi U HaKJIOH-
Hasl IPU3MBI; OOKOBas

Y TI0JIHAsl IOBEPXHOCTH Npu3MsI. [1a-
pajuIeNenuIe 1, IpsIMOYIrOJIbHBIN ITapal-
JIEJICTIUIIE]] U €r0 CBOMCTBA.

IInpamupa: N-yrojapHas NUpaMuIa, rpa-
HU U OCHOBaHME IMPaMU/JIbl; OOKOBas U
IIOJIHASI [IOBEPXHOCTH

NIMPAMM/IbI; IPABUJIbHASL U yCEUEHHAs
npaMua.

OneMeHTsI Ipu3Mbl U upamuasl. [Ipa-
BUJIBHBIE MHOTOI'PaHHUKH: TIOHATHE
IIPaBUIILHOTO

MHOT'OI'PAHHMKA; TPAaBUJIbHAS [TPU3MA U
IIPaBWIbHAS MMPAMMJIA; TIPABUIIbHAS
TpEeYyroJIbHasi MUPAMHUIA

U NpaBWIBHBIN TeTpasap; KyO. [Ipen-
CTaBJICHUE O NMPABWIIBHBIX MHOTOTPaH-
HUKaX: OKTadIp, TOACKadAP U UKOCADIP.
CumMMeTpHs B IPOCTPAHCTBE: CUMMET-
pUsl OTHOCUTEIIBHO TOYKH, IIPSIMOH,
IIJIOCKOCTH. DJIEMEHTBI CHMMETPUH B
NUpaMuJIax, Napajuleenunenax, npa-
BUJIBHBIX MHOTOTPAHHUKAX.
Brluncnenue 31eMEHTOB MHOTOTPaHHU-
KOB: p€0Opa, nuaroHanu, yrisl. [Inomanp
OOKOBOI OBEPXHOCTHU U MOJHOU TO-
BEPXHOCTH NPSMON IPU3MBI, IUIONIA/1b

AKTyanu3upoBaTh (PaKThl U METO/IbI IJITAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOAMTH aHAJIOTHH.

JlaBatb onpeneneHue napajuieenuIesa, paclio3HaBaTh €ro BUIbI U
M3y4aTh CBOMCTBA.

JlaBatp onpeneneHne NupaMubl, pacliO3HaBaTh BUbI IUPAMUL,
(bopmynupoBaTh cBOMCTBa pédep, TpaHeill ¥ BHICOTHI ITPABUIBHOM MH-
paMuBbL.

HaxonuTs miomaie NoaHOM 1 60KOBOM NOBEPXHOCTH NMUpaMuIbl. Jla-
BaTh OIIPE/CIICHUE YCEUEHHOW MUPAMU/Ibl, Ha3bIBaTh €€ DJIEMEHTHI.
DopMyIMpOBaTh TEOPEMY

0 mIomaau OOKOBOW MOBEPXHOCTU IMPABUIBHON yCEUEHHOM MUPaMU/IbIL.
Pematp 3a1auun Ha BEIYHUCIICHUE, CBA3aHHBIE C IMPAMUAAMH, a TAKXKE
3a71a4 Ha IOCTPOCHUE CEYEHU.

JlaBath ornpeeneHue Npu3Msbl, paclio3HaBaTh BHUJIbI IPU3M, H300paXKaTh
pu3Mbl Ha yepTexxe. Haxoauts miomaab noiHoi uim 60KoBoil 1mo-
BEPXHOCTH ITPU3MBI.

N3yuath cooTHOMIEeHUs Diinepa A yucia péoep, rpaHeil U BepIIMH
MHOI'OI'PAaHHHKA.

N3yuaTe BBl NPaBWIBHBIX MHOTOIPAaHHUKOB, MX Ha3BaHUS U KOJIUYe-
CTBO TpaHeH.

N3yyaTp CHUMMETPHIO MHOTOTPAHHUKOB.

OOBACHATH, KAKME TOYKU HA3bIBAIOTCSI CHMMETPHUUYHBIMU OTHOCUTENBHO
JTAaHHOW TOYKH, IPSIMOM WJIU TNIOCKOCTH, YTO HA3bIBAIOT LIEHTPOM, OChIO
WX TUIOCKOCTBIO CUMMETPUU (UTYPHI.

[TpuBOIUTE MpUMEPBI CAMMETPUYHBIX (PUTYp B apXUTEKTypE, TEXHUKE,
IIPUPOLE.

MopennpoBaTh peasIbHbIE CUTYAIMH Ha SI3bIKE TEOMETPUH, UCCIIEN0BATH
IIOCTPOEHHBIE MOJIEIU C UCIIOJIb30BAHUEM T'€OMETPUYECKUX ITOHATHUH,
HCIIOJIb30BaTh 110/10011€ MHOTOTPaHHHUKOB




OCHOBaHUH, TeopeMa 0 OOKOBOH TT0-
BEPXHOCTH NPsAMOM ITpu3Msbl. I lnomans
OOKOBOI OBEPXHOCTH U MOBEPXHOCTU
IIPaBUJILHOM IIMPAMUJIBI, TEOPEMA O
o1 60KOBOM MOBEPXHOCTH yce-
YEHHOW MUPAMUbI

OO0BbEMBI  MHOTOIpaH- 9 [Tousitue 06 o6béme. OOBEM Mupamuibl, | AKTyaau3upoBaTh (HaKThl M METO/BI TNIAHUMETPUHU, PETICBAHTHBIC TEME.
HUKOB MIPU3MBI OOBSICHSTH, KAK H3MEPSIFOTCSI 00BEMBI TEI, IPOBO/IS AHAIOTHIO C U3MeE-
pEHUEM IUIOIIAeH MHOTOYTOJIbHUKOB. DOpMYIMpPOBATH
OCHOBHBIE CBOMCTBAa O0BEMOB.
W3y4ath, BEIBOAUTH GOpMYIBI 00bEMa IPSIMOYTOJIBHOTO TTapaJuieenu-
nea, MpU3Mbl U IUPAMU/IBI.
Boraucisite 00bEM Ipr3MbI
Y TIUPaMUJIBI 110 X d7eMeHTaM. [IpumMeHsaTs 00bEM 1S pelieHust cTe-
PEOMETPUUECKUX 3aa4 U Ul HAXOXKJACHHUS T€OMETPUUYECKUX BEIUYHH.
MopenupoBaTh peajibHbIe CUTYaIlMH Ha SI3bIKE TE€OMETPUHU, UCCIIEA0BATh
MIOCTPOEHHBIE MOJIETH C UCIIOJb30BAaHUEM T€OMETPUUYECKUX TOHITHI
[ToBTOpeHue: ceuenus, 4 [TocTpoenue ceueHnii B MHOTOTpaHHUKE. CtpouTh c€4eHHEe MHOTOTPAHHUKA METOJIOM CJIEIIOB.
PAcCTOSIHUS U YTJIbI Boluncienye paccTOsSHUNA: MEXKIY IBYMs JlaBaTh ompeneneHne pacCTosSHUS MEXy (purypamu.
TOYKaMH, OT TOYKHU JI0 MPSMOM, OT TOUKH Haxonuth paccTosiHue Mexay napauieIbHBIMHU TUIOCKOCTSMH,
J10 TNIOCKOCTH; MEXKIY MEXY MJIOCKOCTBIO U MapaIeIbHOMN €il IpsIMON, MEXAY CKPEIUBAIO-
CKPETUBAIOIINMUCS TTPSIMBIMH. IIUMUCS TIPSIMBIMHU.
Boluncienue yrioB: MeXay CKpEIIBaro- CTpouTh TUHENHBINA yTOa ABYTPAHHOTO YIJIa Ha YEPTEKEe MHOTOTpaH-
IIUMUCS TIPSIMBIMU, MEXTY TIPSIMOU U HUKa ¥ HAXOJUTh €T0 BEJTUYHHY.
MJIOCKOCTBIO, ABYTPAaHHBIX YIJIOB, YIJIOB Haxonuthb yriel Mexa1y IIIOCKOCTSIMU B MHOTOIPaHHHUKAX
MEXY TIIOCKOCTSIMU
OBUIEE  KOJIMYE- 68

CTBO YACOB IIO
[TPOITPAMME

11 KJIACC




HaumenoBanmue pas-
Aeja(TeMbl) Kypca

KoanuyecrBoua-
COB

OcHoOBHOe coepkaHue

OcHOBHBIE BU/IbI 1€ATEJILHOCTHO0YYAKOIIMXCH

Tena BpauieHust
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Cdepa u map: ueHTp, paanyc, TMaMeTp;
[UIOIIA/b MIOBEPXHOCTH chephl. BaanMHoe
pacnosokeHne chepbl u MIOCKOCTH; Kaca-

TebHas IIIOCKOCTh K cepe; miomaas cde-

PBIL.

M300paxenue chepsl, mapa Ha MIOCKOCTH.

Ceuenus mapa

AKTyanu3upoBaTh (PaKThl U METO/BI IJITAHUMETPUH, PEIICBAHTHBIE TEME,
[IPOBOJIUTH AHAJIOTHUH.

JlaBaTh onpenenenus chepsl U mapa,ux MeHTpa, paanyca, HaMmeTpa.
Ornpenensats chepy Kak (GUrypyBpanieHus: OKpy>KHOCTH.

HccnenoBaThk B3aMMHOC

pacroiokeHue cepsl M MIOCKOCTH,ABYX chep, WILTIOCTPUPOBATH ATO HA
YepTeKax U pUCYHKaX.

dopmynrpoBaTh ONpeaeeHIe KacaTeIbHOU MI0CKOCTH K cdepe,
CBOMCTBO M MPU3HAK KaCATEIbHONIUIOCKOCTH.

3HAKOMHUTBHCS C T€0/IC3NICCKUMHU JTUHUSIMH Ha cepe

[{nHapUYecKas MIOBEPXHOCTh, 00pa3yro-
e IUINHAPUIECKON TOBEPXHOCTH, OCh
[ATAHIPAYECKON TTIOBEPXHOCTH.
[{unuHap: OCHOBaHUS U OOKOBas MOBEPX-
HOCTB, 00pa3yroIIas U 0Ch; ILIOMAIb
OOKOBOW M IOJTHOM IMMOBEPXHOCTH.
M300paxeHne nuaInHapa

Ha IUIOCKOCTH. Pa3BépTka nunuuapa.
Ceuenus UIMHIPA (MTOCKOCTHIO, TTapa-
MEeNbHON WM IEPIICHIUKYISIPHONU OCH LU~
ITUHIpA)

OOBSICHSTD, YTO HA3bIBAIOT LIWJIMHAPOM, Ha3bIBATh €0 3JIeMEHTHI. 13y-
4aTh, 0OBACHATH, KaK MMOJYYUTh LMIMHAP MYTEM BpallleHUs
[IPSAMOYTOJIbHUKA.

BBIBOAMTH, UCIIOJIB30BaTh (POPMYJIBI JUI BEIYMCIEHUS IJI0LIa 11 OOKOBOM
[MOBEPXHOCTH LUJIUHIPA.

l3y4aTh, pacrio3HaBaTh Pa3BEPTKY LMIMHIPA.

300paxaTh HIMIUHAP U €r0 CEYEHUsI MIIIOCKOCThIO, MPOXOAIIEeH yepes
€ro OCh, MapajuIeIbHON WIN NEPIEHINUKYISIPHOMN OCH.

HaxonuTs 1romany 3Tux cedeHnid. MoaennpoBaTh peajibHbIE CUTyalluu
Ha SA3bIKE T€OMETPUH, UCCIIEA0BATh IOCTPOECHHBIE MOJEIH C UCIOIb30Ba-
HUEM I'€OMETPUUYECKUX MOHITHH




KoHnueckas MoBEpXHOCTb, 00pa3yroIIue Ko-
HUYECKOM IMOBEPXHOCTH, OCh U BEpILINHA KO-
HUYECKOU MOBEPXHOCTH.

KoHyc: ocHOBaHME U BepILIMHA, 00pa3yrouas
1 OCh; TUIOLIA/1b OOKOBOM U MOJIHOM MOBEPX-
HOCTH. Y CeU€HHBIN KOHYC: 00pa3yroume u
BBICOTA; OCHOBaHMsI U OOKOBAsI TIOBEPXHOCTb.
M300pakeHre KOHyca Ha TIocKocTH. Pas-
BEPTKA KOHYycA.

CeueHust KOHYyca (IJI0OCKOCTBIO, Tapajlieib-
HOII OCHOBAaHMUIO,

1 IUIOCKOCTBIO, POXO/SIIEN uepes3 BepIIu-

HY)

OOBACHATH, KAKOE TEJI0 HAa3bIBAIOT KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
DJICMCHTHI.

3yuaTh, 0OBACHSTH, KaK IOJIYYUTh KOHYC ITyTEM BpalLEHUs IIPSIMO-
YTOJIBHOT'O TPEYTOJIbHUKA.

1300pakaTh KOHYC M €r0 CEUeHMsI IIIOCKOCTBIO, IPOXOALIEeH Yepes OcCh,
U IJIOCKOCTBIO, IEPIIECHAUKYJIIIPHO K OCH.

l13y4atTh, pacrio3HaBaTh pa3BEPTKY KOHYcCA.

BBIBOAMTD, UCTIONB30BaTh (POPMYIIBI [T BEIYUCICHUS IO 1d OOKOBOM
[IOBEPXHOCTU KOHYCA.

HaxoauTe miomany ceyeHuil, MpoxXoasIuX Yepe3 BEPIIMHY KOHYCa WIIH
[EPIEHIUKYIIPHBIX €T0 OCH.

OOBSACHATH, KAKOE TEJIO HA3bIBAECTCA YCEUEHHBIM KOHYCOM.

3yuaTh, 00BACHATD, KaK €ro MOJYyYUTh ITyTEM BpaIlEHUs IPSIMOYTOJIbHOM
Tpaleuuu.

BBIBOAUTS, IPUMEHATH (GOPMYITY AJIs BBIYMCICHUS TUIO0IIAA1 OOKOBOM 1o-
BEPXHOCTH YCEYEHHOI'0 KOHYCa

KomOunHanus Tes1 BpalleHus 1 MHOTOTpaH-
HHUKOB. MHOIOTpaHHUK, OIIMCAHHBIN OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK
WJIM B TEJIO BpaLICHUS

AKTyaJ'II/BI/IpOBaTb (1)aKTI>I U MCTOAbI IINIIAHUMETPUHU, PCIICBAHTHLIC TCMC,
IMPOBOAWTDL aHAJIOTUH.

Penrate CTCPCOMECTPHUICCKUC 3a/la4H, CBA3AHHLIC C TCIIaMU BpalllCHUA, 110-
CTPOCHUCM CEUYCHMH Tel BpalicHus, € KOM6I/IHaHI/I$[MI/I TCJI BpalllICHUA

1 MHOTOTPAaHHUKOB Ha HAXOXKJICHUC TCOMETPUUCCKUX BCIIUYNH.
cromp30BaTh IpU pCHICHUH CTCPCOMETPUUCCKUX 3aaY INIaHUMETPUUC-
CKHC (I)aKTBI 1 MCTOABI 3aJa491 Ha BBIYUCICHUEC U N0KA3aTCIILCTBO.
MOILGHHpOBaTB PCATBHBIC CUTYallH HA A3BIKE TCOMCTPUHU, NCCIICA0OBATH
MOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUEM I'COMETPUUCCKUX MOHATHUH

OO0BEMBI TEN

ITonstre 006 00bEMe. OCHOBHEIE CBOICTBA
00BEMOB TeI.

O0BEM muuHApa, KoHyca. O0BEM 1mapa u
iomaab chepol

AKTyanu3upoBaTh (GaKkThl U METO/IbI IJITAHUMETPUH, PEJIEBAaHTHBIE TEME,
IIPOBOJUTH AHAIIOTHH.

BriBoauTh, HCHONB30BaTh GOPMYIIbI 00bEMOB: TPU3MBIL, IWIMHPA, TH-
paMu/ibl, KOHYCa; YCEUEHHOU MUpaMU/Ibl U YCEYEHHOTO KOHYCA.
Pematb crepeomeTpuueckue 3a1aun, CBI3aHHbIE C BHIYUCICHUEM 00bE-
MOB. POpMyIMPOBATEH OIIPEAEIECHNE IAPOBOI0 CETMEHTA, IIapOBOI0
CJIOs1, IIAPOBOTO CEKTOpA.

[TpumeHsATH POpPMYIBI AJ1s1 HAXOXKACHUSI 00bEMOB IIIAPOBOT'O CETMEHTA,




IIapOBOTO CEKTOpa

[Tomo6ubIe Tena B mpocTpancTBe. CooT-
HOILICHUS MEXKTy IIOMIAISIMH ITOBEPXHO-
creit, 00bEMaMu TOA00HBIX TEJI

Pemrates crepeomeTprueckue 3a1a4m, CBA3aHHbIE C 00BEMOM IIapa

U IIowaapto chepbl. MoaenupoBaTh peaabHble CUTYallu Ha SI3bIKe
rE€OMETPUH, UCCIIE0BATh IOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM
TE€OMETPUUYECKUX TTOHATUH.

AKTyanu3upoBaTh (HaKThl 1 METO/bI IJITAHUMETPUH, PEIICBAaHTHBIE TEME,
IIPOBOJUTH aHAJIOTHH.

Pemrates crepeomeTprueckue 3a1a4n, CBI3aHHbIE C COOTHOIIEHHEM 00b-
€MOB U NOBEPXHOCTEH MOJOOHBIX TEJ B IPOCTPAHCTBE.

MonennpoBaTh peanbHble CUTYalluu Ha SA3bIKE T€OMETPHUH, UCCIIEI0BATh
IIOCTPOECHHBIE MOJEIIN C UCIIOIb30BAHUEM F€OMETPUUECKUX TIOHATUI

BekTops! u koop-
JIMHATHI B MPO-
CTPAHCTBE

10

BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE.
CrnoxeHue U BBIYUTaHUE BEKTOPOB.
YMHOXkeHHe BEeKTOopa Ha yuciio. Paznoxe-
HUe

BEKTOpa MO TPEM HEKOMILIAHAPHBIM BEK-
topaM. [IpaBuiio napannenenunena.
Pemenue 3ana4, cBA3aHHBIX

C IPUMEHEHUEM ITPaBUJI IEUCTBUH C BEK-
TOPaMH.

[IpsimoyrosbHas cucreMa KOOpAUHAT B
npocTtpancTse. KoopanHatel

BekTopa. [Ipocreitmme 3axaun B KOOpau-
HaTax. YToJI Mexay Bekropamu. Ckansp-
HOE MTPOU3BEICHNE BEKTOPOB.
Brruncnenue yrioB My NPSIMBIMU U
MJIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOA NPH pe-
IIEHUH T€OMETPUUYECKUX 3a/1a4

AKTyanu3upoBaTh (HaKkThl U METO/IbI IJITAHUMETPUH, PEIIEBAaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

@opMyIHMpOBaATh NPABUIIO MAPAJUIECIICIIAIIEIA IIPU CIIOKEHUU BEKTOPOB.
CxutagpIBaTh, BBIUATATh BEKTOPHI,

YMHOKaTh BEKTOP HA 4yucio. M3yyaTe OCHOBHBIE CBOMCTBA 3THX OIEpa-
LAH.

JlaBaTb onpeneneHne NpsMOYroJIbHOW CHCTEMBI KOOPAMHAT B IIPO-
CTpaHCTBE. BBIpa3uTh KOOPAMHATHI BEKTOPA Ye€pe3 KOOPAUHATHI €r0
KOHIIOB.

BbIBoUTH, UCTIONB30BaTh GOPMYITY JUIMHBI BEKTOPA M PACCTOSHUS
MEXKy TOYKAMH.

BeIpaxaTs cKansipHOE IPOU3BEACHUE BEKTOPOB YePE3 UX KOOPAUHATHI,
BBIYUCIIATH YIOJl MEXKIY JBYMSI BEKTOPAMH, IBYMS MPSMBIMHU.
Haxomuts yroa mMexay npsiMoi U INIOCKOCTBIO, YTOJI MEXAY ABYMS
IJIOCKOCTSIMU @HATUTHYECKUMU METOAAMM.

BbIBOHUTB, UCTIONB30BaTh POPMYITY PACCTOSIHUSA OT TOUYKH JI0 MJIOCKO-
CTH




[ToBTOpEHME,
000011IeHNE U CH-
cTeMaTH3alys 3Ha-
HUU

OcHoBHbIE GUTYPHI, (PAKTHI, TEOPEMBI Kyp-
ca IJIaHUMETPUH. 3a/1a41 TUIAHUMETPUH U
METOJIbI HX PEIICHUSI.

OcHoBHBIE GUTYPHI, (HAKTHI, TEOPEMBI Kyp-
ca CTepeoOMeTpHH. 3a1a4l CTEPEOMETPUU U
METO/IbI UX PEIICHUS

Pemate mpocreiimre 3a1aun Ha HAXOXKIEHHUE JJIMH U YTIJIOB B TEOMET-
puueckux urypax,

npuMeHsTh Teopemy Iludaropa, Teopemsl cuHycoB n KocuHycoB. Haxo-
JMTH TUIOIIAAb MHOTOYTOJIbHUKA, KPyTa.

PacnioznaBats nmooOHbIe HUTYPHI, HAXOAUTH OTHOLICHUS UIUH

U IUIOLIAJIEN.

Hcnionp30BaTh NpH peLIEHNH CTEPEOMETPUIECKUX 33/1a4 (DaKThl K METO-
bl TUTAHUMETPHU

OBIIEE KOJIU-
YECTBO YACOB
I10 ITPOIT'PAMME

34




BEPOATHOCTDB U CTATUCTHUKA B 10-11 knaccax

VYuebnblil Kypc «BeposTHOCTh M CTaTUCTHKA» 0a30BOT0 YPOBHS SBJISAETCS MPOJOJDKEHUEM U pa3-
BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro YpOBHS OCHOBHOTO oOImiero oOpazoBaHms. Yueo-
HBIA KypC TpeAHa3HadeH JUis (OpMUPOBaHUSAY OOyYarOIIUXCS CTATUCTUYECKOW KYJIbTYphl U TOHU-
MaHHUSl POJIM TEOPUU BEPOATHOCTEH KaK MaTEeMaTHMYECKOTO MHCTPYMEHTA Uil U3YYEeHHs CIydailHBIX
COOBITHIA, BENMYNH U TpoiieccoB. [Ipu uzydennn yqeOHOTO Kypca 000TamaTcs mpeacTaBieHus 00y-
YaIOMIMXCA O METOJaxX MCCIeIOBaHUS W3MEHUMBOTO MHUPA, Pa3BUBAETCSA MOHUMAaHHE 3HAYUMOCTU U
OOIIHOCTH MaTeMaTHYECKNUX METOJIOB MO3HAHMS KaK HEOThEMJIEMOW 4aCTH COBPEMEHHOTO €CTECTBEH-
HO-Hay4YHOTO MUPOBO33PEHHSI.

Coneprxanue yueOHOTo Kypca HalpaBJIeHO Ha 3aKpeIICHHE 3HAHUH, TOTYyYSHHBIX MPHU N3Y4EHUH
Kypca Ha ypOBHE OCHOBHOT'O 00IIero o0pa3oBaHMsl, U Ha Pa3BUTHUEIIPEACTABICHHUH O CIIy4aiHbIX BEJIU-
YUHAX U B3aMMOCBSI3SIX MEXKJIYy HUMH Ha BKHBIX NMPUMEPaxX, CHKETHI KOTOPBIX TOYEPIHYTH U3
OKpyXkaromero Mupa. B pesynpraTe y 00ydaromuxcsi JOMKHO COPMHUPOBATHCS MPEACTABICHUE O
HanOoJiee ymOTPEeOUTENbHBIX U OOIIMX MAaTeMaTHYECKUX MOJEISAX, UCTIOIb3YEeMbIX IS ONMUCAHUS aH-
TPOIIOMETPUUECKUX U JeMOrpaduyecKrX BEIMYUH, MOTPEIIHOCTEH B Pa3IMYHOTO pOJia U3MEPEHHSIX,
JUTUTEIIbHOCTH 0€30TKa3HOM pabOThl TEXHMYECKHX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUH U
IIPOLIECCOB B OOIIECTBE.

B cooTrBercTBMM ¢ yKa3aHHBIMH [EISAMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCTh M CTaTUCTUKA» ISl YPOBHS CpeHEro olIiero oopa3oBaHus Ha 0a30BOM YPOBHE BBbIJIe-
JICHBI CJEIYyIOIIe OCHOBHBIC COAEp)KaTeNbHble JHHUU: «CiydailHble COOBITHUS M BEPOSTHOCTHY,
«CnyyJaiiHple BETMYMHBI U 3aKOH OOJIBIIUX YUCEID).

Baxnyto yacte y4eOHOr0 Kypca 3aHUMAET M3y4eHHE IeOMETPUIECKOT0 U OMHOMHAIBLHOTO pac-
MpeeIeHUi 1 3HAKOMCTBO C UX HENPEpPhIBHBIMU aHAJIOTaMHU —I0Ka3aTeIbHbIM U HOPMaJbHBIM pac-
npeeeHUSIMH.

Copepxannie nuHuN «CiydaifHble COOBITUS U BEPOSTHOCTHY» CIY)KHT OCHOBOM 1151 (hOPMUPO-
BaHU MPEACTABICHUH O paclpeie]IeHud BEPOSTHOCTEH MEX/ly 3HAUCHUSIMH CITyYalHbIX BEIUYMH, a
TakKe 3Ta JIMHUSA HeoOxoauMa Kak 0asajuisi M3ydeHus 3aKoHa OOJbIIMX YHcenl — (QyHIameH-
TAJIBHOTO 3aKOHA, JCWCTBYIOLIETOB MPUPOJE U OOIIECTBE U MMEIOIIETO MaTEMAaTUYECKYIO (hopMalin-
3anuio. CaM 3aKoH OOJIBIIUX YMCEN Mpejularaetcsi B 03HAKOMUTENbHON (hopMe ¢ MUHUMAIbHBIM HC-
MOJIb30BAHUEM MAaTEMaTHYECKOTro (opMau3Ma.

Tewmpbl, cBS3aHHBIE C HENIPEPHIBHBIMU CIIYYallHBIMH BEJIHMYWHAMH, aKIIEHTUPYIOT BHUMaHUE 00Y-
YAIOIMIMXCS HA ONMUCAHWHM W W3YyYCHUUW CIYYAWHBIX SBJICHHUHA C TIOMOINBIO HEMPEPBIBHBIX (DYHKIIHM.
OcHOBHOE BHHMAaHHE YJENAETCS MOKAa3aTeIbHOMY W HOPMAIbHOMY  paclpeiesieHHsIM, TpU 3TOM
NpEeIoiIaraeTcsi  O3HAaKOMHTENbHOE H3YYeHHE Marepuana 0e3 J0Ka3aTelbCTB MPUMEHSIEMBIX (akx-
TOB.

OOmee 49wWCIO  YacoB, PEKOMEHJIOBAHHBIX JUISI  W3y4YeHHs y4eOHOTO Kypca «BeposTHOCTD
U cratuctukay — 68 vacos: B 10 kmacce — 34 daca (1 gac B Henmenmio), B 11 kimacce — 34 vaca (1 yac B
HEJIEIIO).

COJAEPKAHUE OBYYEHUS
10 KJIACC

[Ipencrasnenune JaHHBIX ¢ TOMOIIBIO Tabyuil 1 nuarpamm. CpeaHee apudMeTHuyeckoe, MeauaHa,
HauOoJblllee U HaUMEHbIIee 3HAYCHMs], pa3Max, AUCIEPCUS U CTaHAApTHOE OTKIOHEHHE YHCIIOBBIX
HabOpOB.

CnyuaitHble SKCHIEPUMEHTHI (OTBITHI) U CIIyYaiHbIE COOBITHS. DIIEMEHTapHbIE COOBITHS (HMCXO-
Ib1). BeposiTHOCTh ciydaifHOro coObITHs. Ban3ocTh 4acTOThl U BepoATHOCTH coObITHH. CiyuyailiHble
OTIBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposTHOCTH COOBITHIA B OMBITaX C paB-
HOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHUSIMH.

Onepanuu Haj COOBITHSAMH: TepeceueHre, 00beIUHEHNE, MPOTUBOMOIOKHBIE coObITUS. [lHna-
rpamMmsl Diniepa. @opMyra CII0KEHUS BEPOSITHOCTEM.

VYcioBHas BEPOSATHOCTb. Y MHOXKEHUE BEPOATHOCTEN. JlepeBo ciydaitHOro skcnepumMenrta. dop-
MyJIa TTIOJTHOM BepOsTHOCTH. He3zaBrcuMBbIe COOBITHSA.

Komb6unatopaoe npaBuno ymHoxenwus. [lepecranoBku u ¢akropuan. Yucno coderanuid. Tpe-
yrosnbHuK [lackans. @opmyna 6uHoma HeroTona.



bunapHubIii cryqaifHbIl ONBIT (MCTIBITAaHUE), yerieX u Heynada. HesaBucumple ucnibitanus. Cepust
HE3aBUCUMBIX UCTIBITAaHUH 110 epBoro ycrnexa. Cepust He3aBUCUMBIXUCTIBITAHUN bepHyu.

Cnyuaiinas BennunHa. Pacipenenenne BeposiTHocTel. Jluarpamma pacnpeiesieHus.
[Ipumeps! pactipenienenuii, B TOM 4Hciie, TeOMETPUUECKOE M OMHOMHAIIBHOE.

11 KIIACC

YuciaoBble XapaKTEPUCTUKU CIy4alHBIX BEJIUYMH: MAaTEMAaTUYECKOE OKUAAHUE, AMUCIEpcus U
CTaHJapTHOE OTKJIOHEHHUE. [Ipumepbl NpUMEHEHN MaTEMAaTUYECKOT0 0’KUJIaHUS, B TOM UHUCIIE B 3a/1a-
yaxX M3 MOBCEIHEBHON >KU3HH. MareMaTHdecKoe OKHMJlaHue OMHApHOW ciy4yailHOW Benu4uHbl. Mate-
MaTHYECKOE OKUIAHUE CYMMBI CIy4YallHbIX BEIMUYMH. MareMaTH4ecKoe OKUJaHUE U JUCIEPCUsl Ieo-
METPUYECKOr0 1 OMHOMMAIBHOI'O paclpeieleHu .

3akoH OOJBIIMX YHCET U €ro poJib B HayKe, Mpupojae u obiiecTBe. BeIOOpOUHBI METO I HUcciie-
JTOBaHUH.

[Ipumepsl HENPEPHIBHBIX Ciy4yailHbIX BenuuuH. [loHATHE O TUIOTHOCTH pacnpeneneHus. 3anayu,
NPUBOAALIME K HOPMaJbHOMY pacupeseneHuto. IIoHsATHeo HopMalbHOM paclpeieleHuH.

IMPEAMETHBIE PE3YJIBTATDBI

K xonity o0y4enus B 10 kjacce 00y4aronuiics MOJyIUT CIETYIOIINE IPEIMETHBICPE3yIbTaThI:

*  UUTaTh U CTPOUTH TAOJUIIBI U AUATPAMMBI;

* OHepUpoBaTh MOHATUSAMU: cpellHee apudmMeTHueckoe, MeuaHa, HauboJblliee, HAUMEHbIIee 3Haue-
HUE, pa3Max MacCUBA YUCJIOBBIX JIAHHBIX;

*  ONEpUPOBATh MOHATUSAMU: CIYYalHbBIN 3KCIEPUMEHT (OIBIT) U CIydailHOE COOBITHE, 3JIEMEHTAPHOE
coObITHE (JIEMEHTAPHBINA UCXOJ) CIYyYalHOTO OIbITA, HAXOJUTh BEPOSATHOCTH B OIBITaX C PaBHO-
BO3MOKHBIMH CITy4alHBIMHM COOBITUSAMH, HAXOUTh U CPABHUBATH BEPOATHOCTH COOBITHI B H3y4EH-
HBIX CJIy4alHBIX 3KCIIEPUMEHTAX;

* HaxoOIUThb U (POPMYIHUPOBATH COOBITHS: MepeceueHrue U 00beAMHEHUE JAHHBIX COOBITHHA, COOBITHE,
IPOTUBOIOJIOXKHOE JAaHHOMY COOBITHIO, IIOJB30BATHCS JUarpaMMamu Diinepa u Gpopmyiioi crioxe-
HUS BEPOSATHOCTEH IIPU PELLICHUH 3a/a4;

*  ONEepUPOBaTh NOHATUSAMM: YCIOBHAsI BEPOSTHOCTb, HE3ABUCUMBIE COOBITHS, HAXOAUTh BEPOSITHOCTH
C IIOMOILBIO NPaBUJIa YMHOKEHUS, C IIOMOILBIO I€PEBa CIy4alHOTO OIIBITA;

* NIPUMEHATh KOMOMHATOPHOE MPABUJIO YMHOXEHUS NP PEIICHUH 33/1a4; ONEPUPOBATh MOHITUSIMMU:
WCIIBITAaHUE, HE3aBUCUMBIEC HCIBITAHUS, CEPUS

* UCHBITAaHUH, yCIEX U Hey/aya, HAXOIUTh BEPOSATHOCTU COOBITHI B CEpUU HE3aBUCUMBIX MCIIBITAHUM
JI0 TIEPBOTO ycliexa, HaX0IUTh BEPOSITHOCTH COOBITHI B cepuM ucnblTanuii bepHymnuy;

* ONEpPUPOBATH NMOHATUSAMHU: CIydaliHas BEJIMYMHA, PACIpPEACIICHHE BEPOSITHOCTEM, nuarpamma pac-
IIPEIIETICHHUS.

K kon1y o0yuenus B 11 kiiacce o0ydaromuiicst oJiyduT ClIeIyIONIne NPeIMETHbIEPE3YIbTaThI:

* CpaBHHBATh BEPOSTHOCTH 3HAYECHMI CIIy4YalHOM BEJIMYMHBI 10 PACIPEIEICHUIO WIIMC IIOMOLIBIO T1a-
rpaMM;

*  ONEpUPOBATH MOHATHEM MAaTEMaTHYECKOIO 0XKHMJAaHUsS, IPUBOJUTH IIPUMEPBI, KaK IPUMEHSIETCI Ma-
TEMaTHYECKOE OKHUJaHUE CIy4allHOM BEJIMYMHBI HAXOUThbMAaTEMaTUUECKOE OXKHUAAHUE 110 TAHHOMY
pacnpeeneHuIo;

* MMETh NPEJICTABICHUE O 3aKOHE OOJIBIINX YHUCEN; UMETh MPEACTaBIEHUE O HOPMAJILHOM pacrpese-
JICHUU.



TeMaTnuyeckoe NJIAHMPOBAHUE

10 KJIACC
HasBanue KoimuecrBo OcHoBHOE OcHoOBHbBIE BH/BI 1eSITeIbHOCTH
pasneJia (TemMbl) 4acoB coJiep:KaHue 00y4aronuxcs
[Ipencrasnenue nax- 4 [IpencraBnenue NaHHBIX C TOMOIIBIO TAOMUI U Aua- | M3Biekars HHPOPMALUIO U3 TAOIUIM AUArpaMM, UCIOIb30BATh
HBIX M OIIMCaTeIbHAas rpamm. CpenHee apudmeTnyeckoe, MeuaHa, TaOJIUIBI U JUArpaMMBbl JJIs IPEACTaBIEHUS CTATUCTUYECKUX
CTaTUCTUKA HanOoJbIIIee M HAMMEHbIIICE 3HAYCHUS, Pa3Max, JUC- | TaHHBIX.
Hepcusi, CTaHIapTHOE OTKJIIOHEHUE YUCIIOBBIXHA00- HaxoauTs onucaTenbHble XapaKTEPUCTUKH TaHHBIX.
poB Bb1aBUraTh, KpUTUKOBATh TMIIOTE3BI O XapaKTepe CydyaiHOM 13-
MEHUYMBOCTUH ONpeJesonmx e€ pakropax
CriyyaliHbl€ OIIBITHI 3 CrnyyaiiHble 3KCIIEpUMEHTHI (OIIBITHI) U CIIy4aiiHbIe Beinenars Ha mpuMepax citydaifHble COOBITHS B OTIMCAHHOM CITY-
U cy4aiiHble COOBI- COOBITHSL. YaifHOM OIIBITE.
TUS, OIIBITHI C PABHO- OnemeHTapHble COOBITUS (MCXOb1).BeposTHOCTD @OopMyJIMPOBATh YCIOBUS IIPOBEICHUSACIYYAHOTO OIIBITA.
BO3MO>KHBIMHU dJI€- CJIy4aitHOro COOBITHSI. HaxonuTb BEpOsATHOCTH COOBITHIB ONBITaX C pABHOBO3MOKHBIMHU
MEHTapHBIMH UCXO- BeposiTHOCTH cOOBITHII B ONIBITAX C PABHOBO3MOXK- HCXOJIaMH.
JaMu HBIMU 3JIEMEHTAapPHBIMU COOBITUSMH. MonenupoBaTh ONBITBI C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
[IpakTnueckas pabota MCXO0/IaMH B X0OJI€ MPAKTHYECKON PabOTHI.
Omnepanuu Haja coObI- 3 Omnepauuu Hajl COOBITUSMMU: NIEpeceueHune, o0be1u- Hcnonp30Bath quarpamMMsl Dijiepa U CIIOBECHOE ONMCAHUE CO-
THSIMH, CIIO)KCHHE Be- HEHUE COOBITUH, TPOTUBOIOJIOKHBIE COOBITHS. ObITH 17151 POPMYITUPOBKH U N300paKeHUsI 00bETUHEHUS U T1e-
pOSTHOCTEU JHuarpammsl Ditsiepa. @opMyiia ClI0KEHHs BEPOSTHO- | peceueHUs! COOBITUH.
cTe Pemats 3a1aun ¢ ucnosib30BaHUEM (POPMYIIBI CIIOKEHUS BEPOST-
HOCTEU
VYcnoBHas BEposT- 6 VYcnoBHas BEpOATHOCTb. Y MHOXKEHUE BeposiTHOCTEH. | PemaTh 3agaun Ha HAXOKJEHUE BEPOSITHOCTEN COOBITUIH, B TOM
HOCTb, JIEPEBO CIIy- JlepeBo ciydaiiHOro 3kcriepuMenTa. @opMyiia oJI- | YUCIIE YCIOBHBIX C IIOMOIIBIO JEPEBA CIIY4aiiHOTO OIbITA.
YalHOTO OIBITA, HOM BeposiTHOCTU. HesaBucumbie coObITHS OnpenensTs HE3aBUCUMOCTh COOBITUH 1O (hOpMYyJIie U TIO OpraHu-
(dopmyna noaHOH 3allUU CIIy4aiiHOTO OIIbITa
BepositHOCTH M HE3a-
BUCHUMOCTb COOBITUI
DneMeHTbl KOMOUHA- 4 Komb6unaropsoe npasusno ymHoxenus. [lepecranos- | Mcnonb30BaTh MpaBuiio YMHOKEHUS JIs IEPEUUCIICHUS COObI-
TOPUKHU k1 U paxrtopuain. Yucno coueranuit. TpeyroibHuK TUH B ciay4aiiHoM ombiTe. [lonbp30BaTecst GopMyInoit u Tpeyroib-
[Tackans. ®opmyna 6mHOMa HproToHA HuKoM [Tackans nust onpeneneHus yncia CoOYeTaHuil
Cepuu nocnenosa- 3 bunapHbIii cirydaiiHbIi ONBIT (MCIIBITAHKE), yerieX 1 | Pa30uBaTh ClIOKHBIE SKCIIEPUMEHTHI Ha OT/IEJIbHbIE UCTIBITAHUS.

TEJIBHBIX UCIIBITAHUI

Heymada. HezaBucumelie ucneiranus. Cepust He3aBu-
CUMBIX UCTIBITAHUH 710 TepBoro ycnexa. Cepus He3a-
BUCUMBIX UCIIBITAHUI bepHyiu.

OcBanBaTh NOHATHSA: UCIIBITAHUE, CEPUS HE3aBUCHUMBIX MCIIBITA-
Hui. [IpuBOAUTH pUMEpBI CEpUN HE3aBUCUMBIX UCIIBITAHUMN.
Pemarp 3a1aun Ha MOMCK BEPOSTHOCTEN COOBITUI B CEPUU UCIIBI-




[TpakTrueckast paboTa ¢ HCIOIB30BAHHEM JICKTPOH-
HBIX Ta0JIHILL

TaHUH 0 MEPBOTO ycIexa

U B CepUsiX UCIIbITaHUW bepHyiun.

N3y4ath B X0/1e MPAKTUYECKON pabOThI C UCIOIB30BAHUEM DIICK-
TPOHHBIX TaOJUI] BEPOSTHOCTH COOBITUIN B CEPUIX HE3ABUCUMBIX
UCIIBITAaHUI

CrnyuaiiHble BEIMYU- 6 Canyuaitnas BenuuunHa. Pacnipenenenue BeposTHO- OcBauBaTh NOHATHUSA: CIy4aiiHasi BEIMYMHA, PACIIpEAEICHUE,
HBI U PACIpENEICHUS CTEH. TabJIUIA paclpeaesieH s, JuarpaMma pacipeieieHus.
Huarpamma pacnpenenenus. Cymma ITpuBOIUTE IpUMEpPHI PACIIPEAETICHHI, B TOM UUCIIE FEOMETpUYE-
U IIPOU3BEJICHUE CITydyalHBIX Belnu4uuH. [Ipumepsl CKOro 1 OMHOMHaNbHOr0. CpaBHUBAThH PACHIPEECIICHUS CIydai-
pacripenienieHuii, B TOM YHCJIe TEOMETPHUUECKOE U OU- | HBIX BEITMYUH
HOMMAJILHOE HaxoauTs 3Ha4€HUs1 CyMMBI M IPOU3BEICHMSI CIIy4alHbIX BEJIH-
yH. CTpOUTH U PACIIO3HABATh T€OMETPUUECKOE U OMHOMHUAIBHOE
pacnpezneneHue
[ToBTOpenue, 0600- 5 OnucarenpHas CTaTUCTUKA. [ToBTOPATH N3yuEHHOE U BbICTPAaUBaTh CUCTEMY 3HAHUI
LICHHUE, CUCTEMATH3a- CiyuaiiHbl€ OIIBITBI U BEPOSATHOCTH CIIy4alHbIX CO-
US 3HAHUU ObITHi. Onepar HaJl COOBITUSMA. DJICMEHTHI KOM-
OMHATOPHKH, CEPUU HE3aBUCHUMBIX MCIIBITAHUM
OBIIEE KOJIMYE- 34
CTBO HACOB I1IO
ITPOTPAMME
11 knace
HaszBanue KonanuyecrBo OcHoBHOE OcHOBHBIC BU/ABI 1eSITEIbHOCTH
pazaea (TemMbl) 4acoB cojiepKaHue o0yyaromuxcs
MaremaTtnueckoe 4 IIpumepsl IpUMEHEHNSI MAaTEMaTHYECKOrO Okuanusl | OcBanBaTh MOHATHE MaTEMATHYECKOIO OKUJaHUS.

0’KHMJIaHHUE CIy4aliHOU
BEJINYUHBI

(cTpaxoBaHue, joTepes).

MaremMaTHueCcKoe 0’KUIaHuEe CYMMBI CITy4aiHbIX Be-
JIMYHH.

MaremMaTHuecKoe 0’KU1aHue TeOMETPUIECKOro 1 Ou-
HOMHAJIBHOTO pAaCTpeeIeHUI

[TpuBoUTE M 006CYX/1aTh TPUMEPHI IPUMEHEHUS MaTEMaTHue-
CKOTo OKuJaHus. BelauciaTe MaTeMaTuueckoe oxunanue. Mc-
I10JIB30BAaTh IIOHATHUE MAaTEMATUYCCKOI'O OKUIaHUA U €0 CBOM-
CTBA MPU PELIEHUH 3a]a4.

HaxoauTs no u3BecTHBIM (popMyiTaM MaTeMaTHYECKOE OKUJaHUE
CYMMBI CIIy4aliHbIX BEJIMYHH.

HaxoauTs no u3BecTHbIM (hopMysiaMm MaTeMaTHUYECKHE 0KHIaHUs
CIIy4alHbIX BEJIMYHMH, UMEIOIINX T€OMETPUUECKOE

1 OMHOMUAJIBHOE pacipe/leleHUs




Hucnepcus u cTan-
JApPTHOE OTKJIOHEHHE
CIIy4ailHON BEJTMYHHbI

Jucnepcus U cTaHIapTHOE OTKJIOHEeHUE. Jlucnepcuu

reoMCTpHUICCKOIro u OMHOMHUAIILHOTO pacnpeaciIiCHUs.

[TpakTryeckast paboTa C HCIIOJIB30BAHHEM JICKTPOH-
HBIX Ta0JIHLL

OcBauBaTh NOHATHUS: JUCIIEPCHUS], CTAHAAPTHOE OTKJIOHEHUE CITY-
YailHOM BEITUYHHEI.

Haxonute nucnepcuio no pacnpeaeieHuro.

HaxoauTh mo u3BecTHBIM (pOpMysIaM TUCHIEPCUIO TEOMETPHYE-
CKOTr'0 ¥ OMHOMHUAJILHOTO PACIIPEICIICHHS, B TOM YHCJIE B XOJIe
MPAKTUIECKON PabOTHI C HCIIOJIB30BAHUEM AJICKTPOHHBIX TAOJIHIL

3aKoH OOJBIINX YU- 3 3akoH OonpIMX yKcen. BeiOopouHslilt MeTo1 uccie- | 3HAKOMHUTBCS ¢ BHIOOPOYHBIM METOJIOM HCCIIEIOBAaHUS COBOKYII-
cen JOBaHUM. HOCTH JTaHHBIX.
[IpakTuueckast paboTa ¢ UCIOIB30BAHUEM ANEKTPOH- | M3ydaTh B X0/1e MPaKTHUECKOI pabOThI ¢ UCIOIB30BAHUEM JJICK-
HBIX TaOIHUIY TPOHHBIX TAOJHI] TPUMEHEHHE BELIOOPOYHOTO METO/1a UCCIE0-
BAaHMS
HenpeprsiBHbIE C1y- 2 [IpuMepsl HEIPEPHIBHBIX CITYyYaHHBIX BEIUYUH. OcBauBaTh NOHATHUS: HENPEPBIBHAS Ciy4yaiiHas BeJIMUMHA, HE-
YyaliHbI€ BEJIMYUHbI OyHKIMS IIIOTHOCTH pacnpezeneHus. PaBHoMepHoe | mpephIBHOE pacrpeaeneHue, PyHKINs MII0THOCTH BEPOSATHOCTH.
(pacnpenenenus) pacipeneneHre U ero CBOMcTBa IIpuBOAUTE IPUMEPHI HENPEPBIBHBIX CIYYAWHBIX BEJIUYMH.
HaxoauTs BeposSTHOCTH COOBITUIN 1O JaHHOU (DYHKIIUU TJIOTHO-
CTH, B TOM YHCJIE PABHOMEPHOI'O pacupeieseHus
HopmanbHoe pacnpe- 2 3anauu, IpUBOASIINE K HOPMAJIbHOMY pacipeesne- OcBauBaTh NOHATHUS: HOPMAIILHOE PACIIPECICHHE.
JIeTICHUE HUI0. OyHKIMSA IUIOTHOCTU U CBOMCTBA HOPMAJILHOTO | BBIAEIATH 110 ONIMCAaHUIO CIIydaliHbIE BEJIUYMHBI, paCIpeleIeH-
pacrpeneneHus. HbIE 10 HOPMaAJIbHOMY 3aKkoHY. [IpuBoaUTH prUMeEpHI 3a1a4, IpU-
[IpakTuueckast paboTa ¢ UCIOIB30BAaHUEM IEKTPOH- | BOISAIIMX K HOpMaIbHOMY pacnpezeneHuto. HaxoauTs ynciosble
HBIX TaOIHUIY XapaKTEPUCTUKHA HOPMAJIBHOTO paclpeiesieHus 10 U3BECTHBIM
dbopmynam.
Pemate 3amaun, cBsA3aHHBIE C IPUMEHEHHUEM CBOWCTB HOPMaJlb-
HOTO paclpeeleHui, B TOM YUCJIE C UCIOJIb30BaHUEM JJIEK-
TPOHHBIX TaOIUI]
[ToBTOpEHnue, 0606- 19 [IpencraBienue qaHHBIX C TOMOIIBIO TaOMUI U 1ua- | [IoBTOpSATH M3y4E€HHOE U BBHICTPAUBATh CUCTEMY 3HAHUMN
IIICHUE U CUCTEMATH- rpaMM, ONUCATEIbHAsl CTATUCTUKA, ONBITHI
3a1us 3HAHUU C pPaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH,
BBIUHCIICHHE BEPOSITHOCTEHN COOBITUH C MPUMEHEHH-
eM ¢hopmyn U TpadUIeCKUX METOJI0B (KOOpAMHATHAS
npsiMasi, IEpEeBo, JuarpaMmma Jitiepa), ciiydaiiHbie
BEJIMYUHBI M paCIIPEACIICHNs], MATEMATHYECKOE OXKU-
JTAHWE CIIYYalHOW BEJTMYUHBI
OBUIEE KOJIMYE- 34
CTBO HACOB IIO

[TPOTPAMME




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 WHCTPYKIMU U T.]I.

3HaTh GOPMYIMPOBKHU BCEX MO- | YMeTh paboTaTh ¢ yueOHOH U
2.BocnipousBeeHue «» HATHUN, UX CBOMCTBA, IPU3HAKHU, | CIIPABOYHOM JIMTEPATYpPOU, BbI-
Anroput™MuvecKas (bopMyIbI. HOJIHATH 3aJ]aHusl, TpeOyromue
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 3aJaHHUsI

3. lonumanue €J1aTh JIOTUYECKUE 3a- YMeTh NpUMEHSTh NOJy4CHHbIE

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 uccneno-
BaTeJIbCKAs JCATEIIb-
HOCTb

«5»

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

YMeTb IPUMEHATh 3HAHUS B JIFO-
00l HECTaH/IapTHOM CUTYal1H.
CaMoCTOAITeIbHO BbINOJHATH
TBOPUYECKHE HCCIIEI0BATEIbCKIE
3a7aHusl.

BoinoaHATh GyHKINN KOHCYITb-
TaHTa.

1. OneHKa NMUCbMEHHbIX KOHTPOJbHBIX paﬁoT 00yYaloIMXcs Mo MaTeMaTHKE.

OTtMmeTKa «S5», ecnu:

e paboTa BBHIMOJIHEHA MOJIHOCTHIO;
® B pacCyXJICHUAX U 0OOCHOBAHUH PEIICHUS HET MPOOETIOB U OIMINOOK;
® B PCIICHUU HET MaTEMaTUYECKUX ONMIMOOK (BO3MOXHA OJIHA HETOYHOCTh, OIKMCKA, KOTOpasi HE sIB-

JSIeTCsl CTIEACTBUEM HE3HAHUS WM HETTOHUMAaHUs yueOHOTo MaTepHana).
OTMeTKa «4» CTaBUTCS B CIICAYIOIINX CITydasx:

e paboTa BBHINOJHEHA MOJHOCTHIO, HO 0OOCHOBAHMS IIIArOB PEIICHHs] HEAOCTATOYHBI (€CIIM YMEHHUeE
000CHOBBIBATh PACCYKICHUS HE SIBISUIOCH CIICIIUATBHBIM O0BEKTOM IMPOBEPKH);

e JIOMYIICHBI OJIHA OIMMOKA WM €CTh JIBA — TPU HENO0YETa B BBIKIAAKAX, PUCYHKAX, YepTeKax HIIN
rpadukax (ecnu 3TH BUJIBI pabOT HE SABISIUCH CIIEIUATbHBIM 00BEKTOM IMPOBEPKH).

OT1MeTKa «3» CTaBUTCS, €CIIN:

e JomyIlIeHO Oosee OAHON OMMUOKU Ui O0Jiee IBYX — TPEX HEAOYETOB B BBIKIIAJKAX, UEPTEKAX HIIU
rpadukax, Ho oOydaronuiics o0aanaeT 00s3aTeIbHBIMA YMEHUSIMH IO IPOBEPSEMOIL TeEMe.

OTtMmeTKa «2» CTaBHUTCS, €CIIH:

e JIOMYIICHBI CYIIECTBEHHBIC OIMMUOKH, ITOKA3aBINE, YTO YICHHK HE 00J1ajaeT 00sA3aTeIbHBIMUA YMe-
HUSIMU 110 JJAHHOW T€ME B TTOJIHOW MeEpeE.

OTMeTKa «1» cTaBUTCS, €CIIH:

e paboTa moka3zaia IMOJHOE OTCYTCTBHE 00S3aTeNbHBIX 3HAHUI U YMEHUH 0 MPOBEPSEMOI TeMe WIn
3HAUUTENbHAS YacTh PaOOTHI BHITIOJHEHA HE CAMOCTOSTENBHO.

Yuurenab MOXKET ITIOBBICHTD OTMCTKY 3a OpHFHHaHBHBIﬁ OTBET HA BOIIPOC NI OPUTHHAJIBHOC pCIIC-
HHUC 3a/1a4U, KOTOPBIC CBUACTCIILCTBYHOT O BBICOKOM MATECMATHYCCKOM PA3BUTHU 06yqa}omer0051; 3a pe-



meHue 0oJiee CII0KHOM 3a1a4d WU OTBET Ha 00JIee CII0KHBIA BOIIPOC, MPEIOKEHHBIN JTOMOJTHATEIILHO
MOCJIE BBIMTOJIHEHUS KaKUX-TH00 IPYrux 3alaHui.
2. O1leHKa YCTHBIX OTBETOB 00VUYAIOIIMXCS M0 MaTeMAaTHKeE
OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIM YUEHHUK:
® TIOJIHO PACKpPBLI COJAEP)KaHHE Marepuaja B o0ObeMe, IPEIYCMOTPEHHOM MPOrpaMMON U yueOHU-

KOM;
® M3JIOKHWI MaTepuall IPaMOTHBIM SI3bIKOM, TOYHO HCIOJIB3YS MAaTeMAaTUYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY, B OIpe/IeJICHHON JIOTHYECKOH MOCe/I0BaTeIbHOCTH;
® MPaBWIHHO BHITIOJHII PUCYHKH, YEPTEKH, TPAPUKHU, COMMYTCTBYIOIIUE OTBETY;
® [I0Ka3aJl YMCHHE WIUTFOCTPUPOBATH TCOPHIO KOHKPETHBIMHU IPUMEPaMH, IIPUMEHSTH €€ B HOBOU CH-
Tyalluy MIPH BBITOJIHEHUU MPAKTUYECKOTO 33/ IaHHUS;
® [POJEMOHCTPUPOBAJ 3HAHUE TEOPUH paHEE U3YUYEHHBIX COMYTCTBYIOIIUX TeM, COPMUPOBAHHOCTH
U YCTOMYMBOCTH MCIIOJIB3YEMBIX MIPH OTBETE YMEHUHN M HaBBIKOB;
e OTBEYaJl CaMOCTOSITENIbHO, 0€3 HAaBOASAIIUX BOIIPOCOB YUUTEIIS;
® BO3MOXHBI OfJHA — JIB€ HETOUYHOCTH MPHU OCBEIIEHUU BTOPOCTENEHHBIX BOIPOCOB WM B BBIKJIA-
Kax, KOTOPbIE YYEHHK JIETKO UCIIPABHUII MTOCIIE 3aMEUYaHUs YUUTEIS.
OTBeT OlIEHUBACTCSI 0TMETKOM «4», €CITM YIOBIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OIEHKY «5», HO
IPYU STOM UMEET OJIUH U3 HEJIOCTATKOB:
® B M3JIOKEHUH JIOMYIIECHBI HEOOJBIINE TPOOEIbI, HE NCKA3UBIIEE MATEMAaTHICCKOE COICPKAHUE OT-
BETA;
e JIOMYIICHBI OJIMH — JIBA HEJ0YETA IMPU OCBEIICHUU OCHOBHOTO COJICPIKAHUS OTBETA, HCIPABICHHBIC
MoCJIe 3aMEYaHUs YIUTEIS;
e JIOMyIICHBI OMMOKa WK O0jee ABYX HEJOUYETOB MPH OCBEIIEHUU BTOPOCTEIEHHBIX BOIPOCOB HIIU
B BBIKJIQJIKAX, JICTKO HCIIPABJICHHBIC ITOCIIC 3aMECUaHUs YIUTECIIS.
OtMeTKa «3» CTaBUTCS B CIEAYIOIINX CIydYasK:
® HEIOJIHO PAaCKPBITO COJCpXKaHHE Marepuala (CoAepKaHHe W3JI0KEHO (parMeHTapHO, HE BCeraa
MOCIIeI0BAaTENbHO), HO MOKa3aHO 00llee MOHUMaHue BOIPOca M MPOJAEMOHCTPUPOBAHBI YMEHHUS, 10CTa-
TOYHBIE JUISI YCBOGHUSA MPOrPaMMHOT0O Marepuana (ompeneneHbl «TpeGoBaHMSIMH K MaTeMaTHYeCKOU
MOJTOTOBKE 00YYaOIIMXCs» B HACTOSAIICH MporpaMme Mo MaTeMaTuKe);
® HMEJHUCH 3aTPYIHEHUS WU JIOMYIICHBI OIMMOKHA B ONPEICIICHHA MAaTeMaTHICCKOW 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 BBITIOJTHIII 33JJaHUs 0053aTEIHPHOTO YPOBHS CIIOKHOCTH I10 JIAHHOH TeMe;
® [pPU JOCTATOYHOM 3HAHUHU TEOPETHYECKOTO MaTepHalia BBIIBICHA HEIOCTATOYHASI COPMHUPOBAH-
HOCTHh OCHOBHBIX YMCHHIA U HABBIKOB.
OTMeTKa «2» CTaBUTCS B CIEAYIONIUX CIydasx:
® HE PacKpBITO OCHOBHOE COJIEpKaHue y4eOHOTO MaTepraa,
e 00HapYXEHO HE3HAHWE YUCHUKOM OOJBIIEH WM HanboJiee BaKHON YacTH Y4eOHOT0 MaTepuaa;
® JIOMYIIEHBI OIIMOKHN B OMpEeIEHUU MOHSITHIA, IPH UCTIOIH30BAHUN MaTEeMATUYECKON TEPMUHOIIO-
TUH, B PUCYHKaX, YepTekax WM rpadukax, B BBIKJIAJIKAaX, KOTOPbIE HE WCIPABIICHBI MOCIE He-
CKOJIBKUX HaBOJISIIIIAX BOITPOCOB YUUTEIIS.
OtMeTKa «1» cTaBUTCS, €CIHU:
e yYCHUK OOHApPYKWJI ITOJTHOE He3HAHWE M HENOHWMaHWE M3ydaeMoro y4eOHOTro MaTepHualia Wil He
CMOT OTBETHUTH HU Ha OJIMH W3 ITOCTABJIICHHBIX BOIIPOCOB 10 H3yYCHHOMY MaTepHaly.

O0mas kiaaccupukanus omMoO0K
[Tpu ouieHKe 3HAHUI, YMEHUHN U HAaBBIKOB O00YyYarOIIMXCs CIeAyeT YUYUTHIBATh BCe OLIMOKH (TpyOble U He-
rpyObI€) U HEAOUETHI.



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

He3HaHue (HopMyI1, OOLICTIPHHATHIX CHMBOJIOB 0003HAYCHUI BEINYHH, SAUHUIL UX N3MEPCHUS;
- HEe3HaHWE HAaUMEHOBAHWH eIMHHIl H3MEPEHUS;
- HEYMCHHE BBIICIIUTH B OTBETE TJIABHOC;
- HEYMCHHWE NPUMEHSTH 3HAHUS, AITOPUTMBI JUTS PELICHUS 3a/1a4;
- HEYMCHHE JIeJIaTh BBIBOJIBI M 00001IeHNS;
- HEYMCHHUE YUTaTh U CTPOUTH Tpaduky;
- HEYMCHHE I10JIb30BAThCS IEPBOMCTOYHUKAMH, YICOHHKOM U CIIPABOYHHKAMHU;
- MOTepsi KOPHSI WIIM COXPAHEHUE IIOCTOPOHHETO 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, TOHSATHHA, TEOPHH, BHI3BaHHAS HEIMOJHOTOW OXBaTa

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

- HETOYHOCTh Irpauka;

- HEpalMOHAJIBHBIN METOJ PELICHUs 3aJlaul UM HeJI0CTaTOYHO MPOAYMaHHBIHN IU1aH OTBETa (Hapy-
ILIIEHUE JIOTUKH, TT0IMEHA OT/IEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMU BOIIPOCAMHU);

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

- HEYMEHHE pelIaTh 3a/1a4H, BHIMOIHATE 33/1aHUS B 0OIIIEM BH/IE.

Hepnoyeramm sIBISIOTCS:
-  HCpallMOHAJIBHBIC ITPHUCMbI BBIYMCIICHHI 1 Hp606paBOBaHHﬁ;

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

Kontpoas 3YH npennaraercs npu npoBeieHNN MaTEMATUYECKUX TUKTAHTOB, MPAKTUYECKUX padoT, ca-
MOCTOSATENBHBIX PAa0OT 00YYAOLIEro U KOHTPOJIUPYIOLIETO BUJIa, KOHTPOJIBHBIX padoT.

Ilepeyennb y4eOHO-MeTOAMYECKOI0 U NPOTPAMMHOI0
o0ecneyeHHs MO MaTeMaTHKe
OcHamenue mpotiecca 00ydeHus MaTeMaTuke odecrneynBaeTcss OMOIMOTeYHbIM (DOHAOM, TEYATHBIMH TTO-
coOMsMH, a TakkKe WHPOPMAIIMOHHO-KOMMYHUKATUBHBIMHU CPEACTBAMH, YKPAHHO-3BYKOBBIMH ITOCOOUSI-
MU, TEXHUYECKHUMH CPEJICTBAMU OOYUCHUS, y4eOHO-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 Opranu3anuii (0a30Bblil U yriayoneHHsiil ypoBHu). B 24. — M.: Muemo3uHa, 2020.
2. Mopakosuu. A.I'. Cemenos I1.B. Anre6pa u Hauana ananuza. 11 k1. YueOGHuk ais obuieobpaszo-
BaTeJbHBIX Opranu3auuii (0a3oBblil U yriayOseHHbli ypoBHU). B 24. — M.: Muemo3uHa, 2020.
3. Aranacsu JI. C. 'eometpus 10-11. YyeOuuk nms oOrieoOpa3oBarenbHbIX 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 yriyonaeHHbIH ypoBHH). B 24. — M.: Muemo3suHa, 2020.
2. Mopakoeuu. A.I'. CemenoB I1.B. Anrebpa n Havana ananmmsa. 11 k1. YaeOHUK 1151 001eodpa3o-
BaTeNbHBIX OpraHu3anuii (6a3oBblil U yriyOiaeHHbIH ypoBHK). B 24. — M.: Muemo3suna, 2020.
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cBenienue, 2022.
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Anrebpa u Hayana aHanuza. KonTponbHbie paboTel A 10 kiracca o0meo0pa3oBaTenbHBIX yape-
)aeHui (nmpoduiabHeid ypoBenb) / B.M. I'mu30ypr; nox pen. A.I'. Mopakosuva. — M.: MHemo3u-
Ha, 2019.

Anrebpa u Hayanma ananuza. 10 ki1.: CamocTosiTeIbHbIe padoThl: Yued. mocodue a1 ooieoopa3o-
BaT. yupexaenuit / JLA. Anekcanaposa; nmox pen. A.I. Mopakosuua. — M.: Muemo3una, 2018-
2020.

Anrebpa u Hayana aHanuza. KonTponbHbie paboTel as 11 kimacca o6meo0Opa3oBaTenbHBIX yape-
)aeHui (nmpoduiabHeI ypoBenb) / B.M. I'muz0ypr; 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 1t 00me00pa3oBar. yapexie-
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'. MopakoBuya.- 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., byry3oB 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, mpoBepouyHble U 3aueTHbIE pabOTHI 10 T€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»

HNuTepHeT-pecypcnl

1.Iludposas odpazoBarenbHas cpena «Mos mkona» https:/lib.myschool.edu.ru/market

O©Coo~NO Ok WwWN

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

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

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

. [lenaroruyeckas mactepckasi, ypoku B IuTepaet u Maoroe ap.: http//teacher.fio.ru

. HoBble TexHonmorun B oopasosanuu: http://edu/secna.ru/main/

. [lyreBomuTens “B Mupe Hayku» i1l IIKOJIBHUKOB: http://www.uic.ssu.samara.ru/-nauka/
. Merasuuuknoneaus Kupumia u Medoaus: http//mega.km.ru

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

10.

WuTepakTuBHas 0Opa3oBaTesibHas OHIaWH-TIIATGopMa «YUHU.pY» C HHTEPAKTUBHBIMHU YPOKAMH 10

OCHOBHBIM IIKOJIbHBIM TIpeMeTam, oaummuasl: https://uchi.ru/
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11. Hasuratop Kpysxkkosoro asmkenuss HTU: https://kruzhok.org/

12. O6pazoBarenbHbIi opTan «IHmexcYyeoHunky»: https://education.yandex.ru/home/

13. Onnaitn-mmardopma «Omummuym»: https://olimpium.ru/

14. Onnaiin-miargopma «OTkpeITast mkoay: https://2035school.ru/login

15. Onmnaiin-mkona «Skyengy»: https://skyeng.ru/

16. Hudporoit  obpazoBaTenbHbI pecypc st  mkon  «Poccuiickas — AJNEKTpOHHAs — IIKO-
aax: https://resh.edu.ru/

17. ludposoii obpazoBaTenbHbIi pecype st mkoi «AKmace»: https://www.yaklass.ru/

18. PeecTp npuMepHBIX OCHOBHBIX 00111€00pa3oBaTesbHBIX Tporpamm / [IpuMepHbie OCHOBHBIC 00IIIE-
obpasoBaTenbHbIe TporpaMMbl / OCHOBHBIE 00pa30BaTeIbHbIC IPOTPAMMBI B YaCTH YUCOHBIX MPEaMe-
TOB, KYpCOB, IUCHUIUIMH (Momyieii): http://fgosreestr.ru

19. Poccuiickas anektponHas mkoda: https://resh.edu.ru/

20. Caiitr ®denepanbHbIii HHCTUTYT OIEHKHM KadecTBa oOpaszoBanus / EnwHas cucreMa OLICHKH Kade-
cTBa oOpa3oBanus / Beepoccuiickue mpoBepouHbie padboThl / HarmoHaapHBIE HCCIeTIOBAaHUS KauecTBa
oOpazoBanus / MeToMONIOTHsl U KPUTEPUHU OIICHKH KadecTBa oOIero oopasoBaHusi B 00IIeo0pa3oBa-
TEJIbHBIX OpPraHU3alKsiX Ha OCHOBE MPAKTHKH MEKIYHAPOIHBIX MCCIICIOBAHUI KavyecTBa MOArOTOBKH
obyuaromuxcs: https://fioco.ru/ru/osoko

21. IIOC «Mobuibroe Daektpornoe O6pazoBanuey: https://edu.mob-edu.ru/ui/#/login

MarepuaibHO-TEXHHYECKas 0a3a
Kabuner MaTemMaTHKu OCHAIllEeH aBTOMATU3UPOBAHHBIM Pa0OYUM MECTOM YYHTENsl, UHTEPAKTHB-
HBIM KOMILJIEKCOM, JOKYMEHT-KaMepou, MHOTO(YHKIIMOHAIHHBIM MEYaTAIOIINM YCTPOMUCTBOM, BBIXOIOM
B UnTepHer. Ha ypokax, npu He0OX0AMMOCTH, UCIIOJIb3YIOTCS MOOUIIBHBIN KIacc.
YyebHo-TIpakTUUecKoe 000py10BaHUE:
— JIOCKa MarHUTHAas C KOOPJIMHATHOU CETKOM;
— KOMIUIEKT YepPTEKHBIX MHCTPYMEHTOB (KJIACCHBIX U Pa3/aTOYHBIX): JIMHEWKA, TPAHCIIOPTUP, YTOIbHUK
(30°, 60°), yronbauK (45°, 45°), UUPKYIb;
— KOMIUIEKTHI TUNITAHUMETPUUYECKUX U CTEPEOMETPUUYECKUX TeJ (IIEMOHCTPALIMOHHBIN U pa31aTOYHBIN);
— KOMILIEKTHI JJIsl MOJIeIMpoBaHus (I[BeTHas Oymara, KapToH, KaJbKa, KJIed, HOXKHHIIbI, TNIACTHIINH).
[TeuaTHbie mocoOusi:
- JleMOHCTpalMOHHBIN MaTepHall B COOTBETCTBUU C OCHOBHBIMH TE€MaMH MPOTPaMMbl 00yUIEHUS.
- YMK no maremaruke, anreope.
— IlopTpeTsl BBIIAOMMXCS AEATENICH MAaTEMATHKH.
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