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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
Haubosee 3HAUYMMBIX B MPOTrpaMME CpEAHEro oO0IIero oOpa3oBaHHsA, MOCKOIBKY, C OIHOMN
CTOPOHBI, OH OOEeCHe4YMBaeT WHCTPYMEHTANbHYIO 0a3y i H3Y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (pOpMHUpPYET JIoTHYecKoe M abCTPaKTHOE MBIIIICHUE
0o0yJaromuxcsi Ha ypOBHE, HEOOXOIUMOM JUIi OCBOCHHMS HH(OPMATHKH, OOIIECCTBO3HAHWUS,
UCTOPUH, CIIOBECHOCTH U JpPyruX JUCHMIUIMH. B pamkax gaHHOro y4deOHOro Kypca
oOydaromuecsi OBJAJIEBAIOT  YHHUBEPCAIbHBIM  SI3BIKOM  COBPEMEHHOW HayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VY4eOHblil Kypc anredpsl M Hayall MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEeHACHIIMIA pPa3BUTHS AKOHOMUKH M OOUIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IH(POBBIX W KOMIBIOTEPHBIX TEXHOJOTHX, YBEPEHHO HCIOJIB30BATH HMX IS
JMAIBHEWIET0 o00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU alreOpbl 1 MaTeMaTUYECKOrO aHaIHM3a
pa3BUBAaeT YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKA3bIBATh
YTBEPXKICHHS C TIOMOIIBIO MHAYKIMH U PACCYXAATh JCAYKTUBHO, UCIIOJIB30BATh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIILJIEHUE.

B xome u3yuenuss ydyeOHOro Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHallu3a)
oOydaroluecss MOJy4YaroT HOBBIM ONBIT PEIIEHUS MNPUKIATHBIX 3aJad, CaMOCTOSITEIbHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIENeH peallbHbIX CUTyalUd, UHTEPIpPETaluu MOJy4YEeHHBIX
pELIEeHNH, 3HAKOMSTCS C IPUMEpaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOLIMMHUCS MATEMATHUYECKUMU OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbIl Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanusyercss Kak uyepe3 ydeOHbI MarepHuall, CIOocOOCTBYIOUIMI (OPMUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIBHOM ~ KOHLUEHTpPAllMM  BHUMAaHUS, CaMOCTOSTEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3ynbTar.

B ocHoBe meroauku o0ydeHus anredpe M HauyajgaM MaTEeMaTHUECKOIO aHajau3a JIeXKHT
JEeSTENIbHOCTHBIN MPUHIUT O0yYEHUSI.

B ctpykType yueOHOro Kypca «Anredpa u Hadyaiaa MaTeMaTHYECKOTO aHAIN3a» BbIJEICHBI
CIIEIyIOIINE COJEpKaTeNIbHO-METOAUYECKHe JTHUHUM: «Yucna u BblUKCICHUS», «DYHKIMH U
rpadukmn», «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTudeckoro anamusay, «KMHOXeCTBa U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWUYECKUE JIMHUM H3Y4arOTCs Ha IPOTSKEHUH
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYr
JIpyra ¥ TOCTENEHHO HACHIAsCh HOBBIMH TeMaMU U pasjaenamu. J[aHHBIH ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e coJep)kaHue HECKOJIbKHX
MaTeMaTHYECKUX JMCUUIUINH, TAaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpHsl MHOXECTB, Maremarudeckas Joruka u apyrue. Ilo mepe Toro kak oOyuarormmecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX IOCIelI0BaTEeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTH MAaTEeMaTHYECKYI0 MOJIEib pPEabHOM
CUTyallud, TMPUMEHATh 3HAHMS, TOJTYYEHHBbIC NMPU HM3YYEHUH Y4EeOHOro Kypca, AJs pelieHUs
CaMOCTOSITENIEHO C(POPMYJTUPOBAHHON MaTeMaTHYECKOM 3aaul, a 3aTeM HHTEPIPETUPOBATH
CBOH OTBeET.



ConepxatenpHO-MeTOAMYEeCKast — JMHUsA ~ «Yucima W BBIYUCICHHUS»  3aBeplIaeT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHHE yaesieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYUCICHHUH, BKIIOYAIONINX B
ce0s1 MCIONIb30BaHKME PA3IMYHBIX (OPM 3alUCH YHCIIa, YMCHHE JIENNaTh MPUKHUIKY, BBITOIHAThH
npuOJIMKEHHBIC BHIYMCIICHUS, OLICHMBATD YUCIIOBBIC BBIPAKEHHS, pad0TaTh C MATEMAaTHUYCCKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYaIOIIMMCS MHOXECTBAa HATYypPalbHBIX, IEJBIX, PAIIMOHATIBHBIX U
JCHCTBUTEILHBIX YHCEN JIOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmIoMm M3 3THX
MHOXECTB PacCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUSCKUE 3a/1a4 U ONIEPAIUH: JICTICHUE
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH Ha MHOXKECTBE IICNIBIX 4YHCEN, OCOOble CBOMCTBa
paIoOHATBHBIX U UPPAIMOHAIBHBIX YHCEN, apu(pMEeTHUECKUEe OIepaluy, a TaKKe W3BICUCHUE
KOpHS  HATypaJIbHOM CTCIIEHW Ha MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHHIO KpPYyra HKCIOJIb3YeMbIX YHCENl W 3HAKOMCTBY C
BO3MOYKHOCTSIMH MX TIPUMEHEHUS IS PEUICHUS PA3IMYHbIX 3a7a4 (OPMHUPYETCS MTPEICTABICHHE
0 €IMHCTBE MAaTEMAaTHUKH KaK HAYKH U €€ POJIH B MOCTPOCHUH MOJICIICH peaTbHOT'O MUPA, ITHPOKO
UCTIOJIB3YIOTCS 0000IICHIE U KOHKPETH3AIIHS.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEAIM3yeTCs Ha MPOTSHKCHUU BCEro oOydeHHs Ha
YpOBHE cpemHero oOmero oOpa3oBaHMs, IIOCKOJIBKY B KaxIoMm paszaene I[Iporpammsr
MPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ynbrare oOydaronmecs OBIaJICBAOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI PAllMOHAIBHBIX, HWPPAIMOHAIBHBIX, [OKAa3aTeIbHbIX,
JOTapU(PMHUECKUX U TPUTOHOMETPUYECCKUX YPABHEHUI, HEPABCHCTB U CHCTEM, a TaKXe 3aJad,
coJlepkanux mnapamerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIIONB3YIOTCS TPH HCCICIOBAHUU
GYHKINH ¢ TTOMOIIBIO TPOM3BOIHON, IPU PEHICHUN MPUKIIAAHBIX 33/1a4 U 3a7a4 Ha HaXOXKICHUE
HaWOOJIBIIIMX U HAUMEHBIINX 3HaUCHHU (yHKIUU. JlaHHAs colepiKaTeabHas JIMHHUS BKJIIOYACT B
ce0s1 Takke (GOpPMHPOBAHWE YMEHHUH BBINOJHATH Pacu€Thl MO Qopmylsiam, MpeoOpa3oBaHUs
palMoHaIbHBIX, UPPAIMOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKECHHH, a TaKk)Ke BhIPAKCHU,
COJICpKalINX CTEIEeHW | JorapudMbl. braromaps H3ydeHHIO anreOpamdyecKoro Marepuaia
NPOUCXOTUT JalbHEHIlIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIIJICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyKICHUH, pabOThl ¢ CUMBOJLHBIMU
dbopMamu, TIPECTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTHBHBIC HHCTPYMEHTHI JJIs PEHICHHsI TIPAKTUYECKUX M €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTtenbHo-MeToAMYecKast JTUHUS «DYHKIUU U TpauKH» TECHO MEPEIUIeTaeTCs C
JIPYTHMH  JIMHHSIMH ~ y9e0HOro  Kypca, TIOCKOJBKY B  KakOM-TO  CMBICIE  3amaér
MOCJIC/IOBATEIPHOCT, ~ M3YUEHUs  MaTepuaia. V3ydeHwWe  CTENeHHOW, IOKa3aTebHOM,
JIOTapU(PMHUECKON ¥ TPUTOHOMETPUIECCKUX (DYHKIIHIA, UX CBOWCTB M TPAPHUKOB, HCIIOJIb30BaHHE
GyHKIMA U pelieHus 3ajJa4d U3 JPYruX YYeOHBIX MPEJIMETOB M pPEalbHOW JKU3HU TECHO
CBS3aHO KaK C MaTeMaTHYCCKHM aHAJIN30M, TaK W C PEIHICHUEM YpaBHCHHWH W HepaBeHCTB. [Ipu
9TOM OOJIBIIIOE BHHUMaHWE yaensercs (GOPMHUPOBAHUIO YMEHHS BBIpaXaTh (Gopmyaamu
3aBHCUMOCTH MEXKIY Pa3UYHbIMUA BEIMYMHAMH, UCCIICOBATh MOJYYCHHBbIC (DYHKIMH, CTPOHUTH
ux rpaduku. MaTepuan 3TOH coJepXKaTelbHON JIMHUM HAlEJICH Ha pa3BUTHE YMCHHUU U
HABBIKOB, IMO3BOJISIOIIMX BBIPAKaTh 3aBUCHMOCTH MEKIY BEIUYMHAMH B pasnyHON (opme:
aQHAJTMTUYECKOHM, TrpaduyecKoii U CIIOBeCHOH. Ero wu3ydeHwe CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHI0O W  KOHKPETH3AIlWH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTUYEeCKUX, TaK U MPUKIAJHBIX 33/1a4, JTOCTYITHBIX OOyJaromumcs,
TaK KakK y HHUX IOSBISETCS BO3MOKHOCTh CTPOUTH IPaUKH CIOKHBIX (PYHKIIHMMA, ONIPEIEISITh UX
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs ImporeccoB. JlaHHas cojepxaTeinbHas JMHUS OTKPHIBAET HOBbBIE
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO03BOJSET
HaxOJIUTh HaWJIydlllee pelIeHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHajliu3a CHOCOOCTBYET pPa3BUTHIO
abcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBJICHUS 3aKOHOB MAaTEeMAaTUKH B HAyKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 UX aBTOpax.

CopepxarenpHO-MeTOANYECKAs JHHHUS «MHOXECTBa U JIOTHKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTEMaTHYECKOM JIOTUKH. Te0peTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHHUS B euHoe 1enoe. [lostomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKU U HCIOJb30BaTh €ro ISl BBIPAKEHUS CBOMX MbICiIen. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJEAyeT MPU3HATh CBOWCTBEHHYIO €l CTPOrocTh
000OCHOBaHUN ¥ CJIE€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C JJIEMEHTAaMU MAaTE€MaTUYeCKOW JIOTUKU CIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO
MBIIUICHUST O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTUIECKOTO MBIIIITICHHSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» TMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYE€CKOTO  MOJCIMPOBAHUS, KOTOpPbIE  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaTbHBbIX CHUTYallUid, HUCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIyYeHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KX/l W3 PA3[esioB MNPOrPAMMBbI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOIB3YeTCs NIl PEIICHUS MPUKIATHBIX
3agad. [lpu pemieHMM  peanbHBIX MPAKTUYECKUX  3a7ad  OOydaroluecss pa3BUBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHUIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOiemy. JledareapbHOCTh MO (HOPMHPOBAHHIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1a4 OPTaHU3YETCsl B MIPOIIECCE U3YUEHHUS BCEX TeM Y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOTO Kypca «Anredpa u Hayajga MaTeMaTHUYECKOTO aHalNu3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEINIO).

COJAEP/)KAHUE OBYYEHUA

10 KJIACC
Yucsa v BbIYUCTICHUSA
Pannonaneubie yncna. OOBIKHOBEHHBIE U JACCATUYHBIC JPOOH, MPOIEHTHI, OECKOHEUHBIS
nepuoandeckue npodu. [lpumenenue apodeii 1 MPOICHTOB IS PEIICHUS IPUKIIATHBIX 3a7a9 U3
Pa3IMYHBIX OTpacieil 3HAHUN U PeaTbHON KU3HU.



JelictButensHble uyncia. PampoHanmbHbIE W WppalMOHAIbHBIE 4Yucia. ApudMernueckue
OIepanyy ¢ JECUCTBUTEIBHBIMU 4YucIaMUu. MOIyib NEHCTBUTENBHOIO YHUCIIA M €ro0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ menbM nokasareneM. bunom HeroTona. Mcnonb3oBanue moaxoasiie GopmMbl
3anMcH JEHCTBUTEIBHBIX YNCEN JUIsl PEIICHUs TPAaKTUUECKUX 3314 U IIPEJICTaBICHUS JaHHbBIX.

Apudmernueckuii KOpeHb HaTYpaJIbHON CTEIIEHH U €0 CBOMCTBA.

CreneHp ¢ panMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudwm yucna. CoiicTa orapudma. J[eciTHIHbIE U HATypATbHBIC JIOTAPU(PMBL.

CuHyc, KOCUHYC, TaHI€HC, KOTAHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHHUs-CIIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LIETIbIX U JPOOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorousnessl OT OJHOM IE€peMEHHOH. JleneHne MHOrodjgeHa Ha MHOTOYIEH C OCTAaTKOM.
Teopema be3y. Muorousnensl ¢ rienbivMu kodddummuentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIIEHU U KOPHH.

HppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOABl PELICHHMS  HPPALMOHAIBHBIX
YpPaBHEHUU.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapu@msl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHUs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpUroHOMeTpuueckue (opmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIPAKECHU. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHM. MaTpuua cUCTEMBl JIMHEWHBIX YpaBHEHMI.
Onpenenurens MaTpuipl 2X2, €ro IeOMETPUYECKHH CMBICI M CBOMCTBA, BBIUHCIEHHE €r0
3Hau€HUsl, IPUMEHEHHE OIPENEIUTENs ISl PelIEHUs] CUCTEMBbI JIMHEWHBIX YpaBHeHUH. Pemienue
MPUKIAIHBIX 337]a4 ¢ OMOIIbIO CUCTEMBI JINHEWHBIX ypaBHEeHUH. VccnenoBanrne nocTpoeHHON
MOJIEJIH C TOMOULIBIO MaTPHULL U ONPENEIUTEINEH.

[TocTpoeHne MaTeMaTHUECKHUX MOJENIEH PEaJbHOM CHUTyallUH C TMOMOIIBIO YPAaBHEHHH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEpPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3afad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnblie (yHkiuu. Kommosuius
bynkuuii. ['padux pynkuun. DnemeHTapHbIe Tpeodpa3oBaHus rpadukoB yHKINH.

Ob6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHUd ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HaKonocTossHcTBa. UETHbie M HeuéTHble QyHKuMU. [lepuognueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMBI QyHKIMH. Hanbonpiiee 1 HauMeHbIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneiinas, kBagpaTUdHas ¥ ApOOHO-TMHEHHAs GYHKIIUN. DIIEMEHTapHOE UCCIICI0BAHNE U
MOCTPOCHHE UX TPAPHUKOB.



CreneHHast QyHKIMSI ¢ HATypajdbHBIM W IENBIM Moka3arenem. EE cBoiicTBa u rpaduk.
CpoiicTBa u rpaduK KOpHA N-Of CTeneHW Kak (PYHKIMH OOpaTHOM CTENEHH C HATYpaJbHBIM
IIOKa3aTEJIEM.

[Toka3zarenbHas u gorapugmuueckas GyHKIUH, UX cBOMCTBA U rpaduku. Vcnonb3oBanue
rpa¢ukoB PYHKITUH AJI PEIICHUS YPAaBHCHUM.

TpuroHomerpudeckas OKpPYKHOCTb, OIPENEICHUE TPUTOHOMETPHUECKUX (YHKUIUI
YKCJIOBOI'O apIyMEHTA.

@OyHKIMOHANIbHBIE 3aBUCUMOCTH B PEaJIbHBIX Ipolieccax U siBieHUsX. I'paguku peanbHbIX
3aBUCUMOCTEM.

Havyana maTeMaTH4eCcKOro aHajimu3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aIaHUsl MOCIIeA0BaTeIbHOCTEH. MeTo T MaTeMaTHYECKOU
UHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEA0BAaTENbHOCTH. VCcTOpUS BO3HUKHOBEHHS
MaTeMaTHYECKOro aHaJIM3a Kak aHajln3a OECKOHEYHO MaJIbIX.

Apudmernueckass W TeOMETpHYECKass mporpeccud. beckoHeyHO — yObIBaromias
reomerpuueckasi nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOUICH T'€OMETPHUYECKOW MPOTPECCHH.
JIuHeHbII W DKCHIOHEHLHMANbHBIA pocT. Yucno e. Popmyna CIOXKHBIX IPOLECHTOB.
Hcnonp30BaHne IPOrPECCUM JUIs PELICHUs] PEAJIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

HenpepreiBHble ¢GyHKIMM W HX CBoWcTBA. TOUkM pa3pbiBa. ACHMIITOTHI TpaduKoOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB JUIS PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HENPEPBIBHBIX (DYHKLUHM /IS peIieH s 3a/1ay.

ITepBas u BTOpas npousBoaHble GyHKIUHU. OnpeaeseHue, reOMeTpUIecKuil U GU3NIECKUi
CMBICJI IPOM3BOIHOM. Y paBHEHHE KacaTelbHOH K rpaduky QpyHKINH.

[TpousBoaHble AneMeHTapHbIX QyHKUIUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEICHMSI, YACTHOTO
Y KOMITO3UIIMU (QYHKIUH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, Omepalny HajJ, MHOXECTBAMU M WX CBOMCTBAa. Jlnarpammel Ditniepa—BenHna.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara Uil ONHCAaHMs PEaJbHBIX NPOLECCOB U
SBJICHUH, TIPU PEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTH4YeCKOro  OObBEKTa,  CIEACTBUE,
JI0Ka3aTelIbCTBO, PABHOCWIIBHBIE YPABHEHUSI.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypaneuble u nenble uucna. [IprMeHeHHMe TNpPU3HAKOB AECIMMOCTH LENBIX YHCET,
HaubOonbImui obmui nenurens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB 110 MOAYJI0, aJiropuT™Ma EBKIMIa 171 pelieHrs 3a1a4 B LEJIbIX YUCIIAX.

KommiekcHple uymcna. AnreOpandeckas W TpPUTOHOMETpuUueckas (OpMBI  3amucu
KOMIUIEKCHOTO 4Yucia. ApupMeTHUecKre ONepaluyu ¢ KOMIUIEKCHBIMU unciaMmu. M3o0paxkenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTH. Popmynia Myaspa. KopHu N-oii cTtenenu u3
KOMIUIEKCHOTO 4ucna. [IpruMeHeHHe KOMIUIEKCHBIX YHCel JUIsl pelleHus (GU3HYECKUX |
T€OMETPUUYECKUX 3a/au.

YpaBHeHUsI M HEpaBEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
CIeACTBHS. PaBHOCUIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C IMOMOIIBI0 TPUTOHOMETPUYECKOMN
OKPY’KHOCTH. PernieHne TpuroHoMeTpuyeCcKux HEPaBEHCTB.



OcHOBHBIE METO/IbI PEILIEHHUs TOKA3aTEIbHBIX U JIOrapu(MUIECKIUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  pEIIEHUS CUCTEM U  COBOKYIIHOCTEH  pallOHaJbHBbIX,
UPPALMOHATIBHBIX, IOKA3aTEeIbHBIX U JIOTapU(PMUUYECKUX ypaBHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMmeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMAaTHMUYECKUX 3ajad U
3aJa4 M3 Pa3IMYHBIX OOJIACTeH HAyKH W pEaJbHOM >KM3HM, WHTEPHpETalUs IOJIy4YeHHBIX
pE3yNbTaTOB.

DOyHKIUM U rpapuKu

I'padux xommnozuuuu QyHkiuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IPaUKU.

['padmyeckue MeTONBI pELICHUS YpaBHEHWN H HepaBeHCTB. [paduueckue MeTombl
peueHus 3a/1a4 ¢ napaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QyHKIUN O MCCIEIOBAHUS TPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U peaabHON KU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHre NPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUI HEeMIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NpPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIErO PEIICHUS B IPHUKIAJAHBIX
3ajavax, AJs ONpeAeNieHUs CKOPOCTH U YCKOpPEHHUs Mpolecca, 3aJaHHOro (GopMyJoi HiIu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢ynkuuit. [IpaBuna HaxoX/1€HUS TEPBOOOPA3HBIX.

Wuterpan. I'eomeTpuueckuii cMpIca MHTErpaia. Beluucienne onpenenéHHoro nHTerpana
no popmyne Herotona-JleliOHuma.

[IpumeHeHue wWHTErpana JUisi HAXOXKJAEHUS IUIOL[aAed IJIOCKUX @uryp u 00BEMOB
FEOMETPUYECKUX TEIL.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEINPOBaHUE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU(P(EpPEHIINATBHBIX YPaBHEHHH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUNA

JIJMUHOCTHBIE PE3YJIbTATBI

1) rpamaaHCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIIMK  OOydYaromierocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOr0 OOIIecTBa, MPEICTABICHHE O MaTEMaTUYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIENyp TpakJaHCKOTO oO0IIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJEWCTBOBATH C COLMATBHBIMA WHCTUTYTAMHU B
COOTBETCTBHUU C UX (PYHKITUSIMHU U HA3HAUYCHUEM;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTHU, YBOKEHHUS K MPOILIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHUKEHUSIM POCCHUCKHUX



MaTeMaTUKOB W POCCUUCKON MAaTeMaTHYECKOW IIKOJIbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKH;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAaHWE  JYXOBHBIX IIGHHOCTEH  POCCHUCKOro  Hapoaa, CcHOpMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IMOBEICHHS, CBI3aHHOTO C MPAKTHUYCCKUM MPUMEHEHUEM
JOCTHXKCHUN HAyKU U JCSTENbHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJaJa B MOCTPOEHUE
YCTOMUYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOIIEHHWEe K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady, pEUIeHUH, pacCyXIE€HUH, BOCIPUUMYHUBOCTH K
MaTEeMaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BoCUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B UHTEpECcaxX 3J10POBOTO
u 0Oe3omacHOro o0Opa3a JXKU3HU, OTBETCTBCHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (370pOBOE
nyTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gu3nyeckas akTUBHOCTD),
(U3UYECKOE COBEPIIICHCTBOBAHUE ITPH 3aHITHAX CIIOPTHBHO-030POBUTEIBHOM JIEATEILHOCTBIO,

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH TPYIOJIOOUS, HHTEPEC K Pa3IUIHBIM cdepam
MpoPECCHOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBbIE TIUJIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIPaBICHHOCTH,

7) 3K0JI0TM4YEeCKOT0 BOCTTUTAHUSA:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
MI00aMbHOTO  XapakTepa  JKOJIOTHYECKHUX  MpoOJieM, OpUEHTalus Ha  MpPUMEHEHHUe
MaTeMaTUYeCKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTU OKPY>KAIOLIEH Cpelpl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUM JIJIs1 OKPYXKAIOLEH CpPebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKd M OOIIECTBEHHOW MPAKTHUKH, TOHMMaHWE MaTeMaTH4YeCKOW HayKd Kak cdepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTH U 3HAUMMOCTH JUIsl Pa3BUTUS LIMBUIN3ALINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEeMaTHYECKON KYJIbTYpOH KaK CpPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYIIECTBIISITH IPOSKTHYIO U MCCIIEIOBATEILCKYIO AEATEIFHOCTh HHIUBUAYATHHO U
B IpYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHbIE YHHMBeEPCAJbHbIE YUeOHbIE N1eHCTBHS

ba3oBble JJoruyeckue AeMcTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYHICCTBEHHBIE MPHU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATUM, OTHOIICHUH MEXIy TMOHATHUSAMH, (QOPMYIUpPOBATH OINpEAETCHUS TMOHATHUH,
yCTaHABIWBATh CYIIECTBCHHBIM NpPH3HAK KJIACCU(PUKAIIMK, OCHOBAHHS JUIsi OOOOIICHUS W
CpPaBHEHUS, KPUTEPUHU ITPOBOAUMOIO aHAIIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATh CYKICHHS: YTBEpIUTEIbHBIE U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIINE, YCIOBHBIC,



BBISIBJIITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTUBOpedns B (pakrax,
JAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, IMpeliaraTb KPUTEPUH JJs  BBIABICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeNIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHMBHBIX W MHIYKTHBHBIX
YMO3aKJIFO4YECHNUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO J10KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KICHUHN (IpsMble U
OT IPOTUBHOIO), BBICTpAaUBaThb APIyMEHTAIMIO, IPUBOAUTH MPUMEPbl M KOHTPIPUMEDPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

BbIOMpaTh Crnoco0 pemieHus y4eOHOW 3agaud  (CpaBHMBATh HECKOJIbKO BAapUaHTOB
pemieHus, BbIOMpaTh HauOoJee MOAXOMAIMN € YYETOM CaMOCTOSITEIHHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble nccienoBarebCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIeI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (POPMYINpPOBaAThH
BOTIPOCHI, (UKCUPYIOIIHE NPOTUBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JAaHHOE,
(GbopMHUpOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3ULIUIO, MHEHHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4ecKOro OOBEeKTa, SIBIEHUS, IPOLECcCa, BbISBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMHU, IBJICHUSIMH, [IPOLIECCaMU;

CaMOCTOSITENILHO (hOpMYyITUPOBATh 000OIICHNS U BHIBOJBI IO PE3ybTaTaM MPOBEIEHHOTO
HaOJI0I€HUS, UCCIIEI0BAHMS], OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE IPOIIECCa, a TAK)KE BbIABUTATh IPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATH JE€PUIMUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HA BONPOC U JJIS
pelIeHus 3a/1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHUKOB  Ppa3IMYHbIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBaTh MH(OPMAIMIO pPA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,

CTPYKTYypUpOBaTh  MHGOpPMALUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  (Qopmax,
WUTIOCTPUPOBATH TpapuyuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENbHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA

O0menue:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJIEHHS B COOTBETCTBUU C YCIOBUSMH U LEISIMHU
oOuIeHus], SICHO, TOYHO, TPAMOTHO BBIpAXXaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U MUCHBMEHHBIX
TEKCTaX, JaBaTh IOSICHEHUsA II0 XOJy PEIIeHUS 3aJa4yd, KOMMEHTHUPOBAaTh ITOJYYEHHBIN
pe3ynbTar;

B X07€e OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, IpOOIEeMBbI,
pemaeMon 3aJa4d, BBICKA3bIBAaTh WJIEW, HALCJICHHBIC HA IOMCK PEIICHMs, COIOCTAaBJIATh CBOU
CYXJIEHUS C CYKICHUSAMH JPYTrUX YYaCTHUKOB JMANora, oOHapyXuBaTh pa3jinyMe U CXOJCTBO
MO3HLINH, B KOPPEKTHOU popme (HOopMyTHpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHUS;



IPEACTABIATh PE3yIbTAaThl PEHICHUsS 33/a4d, HKCIEPUMEHTA, HCCIEIOBAHMSA, IPOEKTa,
CaMOCTOATCIIBHO BBI6I/IpaTb (bOpMaT BBICTYIIJICHUA C y‘IéTOM 3aa4 IMpPE3CHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIEe YHHBEpPCAJbHbIE YUeOHbIE 1eliCTBHUS

Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmIeHHs € y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IIPOIIEcca U pe3ysIbTaTa PelIeHrs MaTeMaTHUeCKOH 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTIYT BO3HHUKHYTh IPHM PEIICHUU 3a/ladl, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBHUSIM, OOBICHATH HPUYUHBI
JOCTHKEHUSI WJIM HEAOCTH)KEHUS pE3yJbTaTOB JIEATEIbHOCTH, HAXOAWUTh OLIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl /1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI IpU
pelieHUHd ydyeOHBIX 3aJady, MPUHUMATh I€JIb COBMECTHOM JESTENIbHOCTH, IUIaHHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAeisiTh BHIBI pabOT, IOTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
LITYPMbI» U HHBIE), BBIIOJHATH CBOK 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
JpYTMMHM WIEHaMHU KOMAaHJbl, OLIEHHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonmy oOyuenuss B 10 kiacce oOydaromuiics MONYYUT CIEAYIOIINE TMPEIMETHBIE
pe3ynbTaThl MO OTAEIBHBIM TeMaM paboueill MporpaMMbl yueOHOTo Kypca «Amiredpa u Havana
MaTE€MaTUYECKOrO aHaATU3a:

Yucsa v BbIYUCICHUSA:

CBOOOJTHO OTEPUPOBAThH MOHITHAMU: PAIIMOHAIILHOE YHUCIIO0, OECKOHEUHAs MepUoIMIecKas
Ipo0b, TPOIEHTHI, UPPAIMOHATHFHOE YHCIIO, MHOXKECTBA PAI[MOHATBHBIX U JIEHCTBUTEIBHBIX
qucell, MOAYJb AEHCTBUTEIBLHOTO YHCIIA;

MPUMEHSATH IPOOU W MPOIEHTHI JIs1 PEIICHUS MTPUKIIAIHBIX 3a/1a4 U3 Pa3IMUHbBIX OTpaciei
3HAHWM U peasbHOM )KU3HU;

NPUMEHSTh TPUOMIDKEHHBIC BBIYMCICHUS, MPaBWIA OKPYTJCHUS, MPHUKUAKY M OILCHKY
pe3ynbTaTa BRIUYMCICHUN;

CBOOOJIHO ONEPUPOBATH TOHITHEM: CTEMEHb C IEJIbIM IIOKa3aTelieM, HCIOJIb30BaTh
NOAXOANIYI0 (OpMY 3amUCH JIEHCTBUTENbHBIX YMCEN ISl pPElleHUs MPaKTHUYECKUX 3aJad U
MPEACTABJICHUS JAHHBIX;

CBOOOHO OTEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATYPAIbHOUN CTEIICHU;

CBOOOJHO OTIEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeleM;



CBOOOJHO ONEpUPOBATh IMOHATUAMU: JIOTapuU(M dYHcIa, NECATUYHBIE M HATypajbHbIE
J0TapuQMmBbl;

CBOOOJTHO ONEpPHPOBATh MOHATHUSAMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHICHC YHCIOBOTO
apryMeHTa;

OIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YUCIOBOIO apryMeHTa.

YpaBHeHUSs] H HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  TOXIECTBO,  ypaBHEHHE,  HEPAaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPAaBHEHUI-CIIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIE METOJbl PELICHHUS pPALMOHAIBHBIX M JAPOOHO-PALMOHAIbHBIX
yYpaBHEHHIA, IPUMEHSITh METO/I MHTEPBAJIOB JIJIsl pEILICHHS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeNbIMA KO3 QUIHMEHTaMH, KOPHM MHOTOUWIEHa, IPUMEHATh JeJIeHHe MHOrowIeHa Ha
MHOI'OYJIEH ¢ OCTaTKOM, Teopemy be3y u Teopemy Buera i pemenus 3anay;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHWH, MaTpHIa,
OTIpEeNeNIUTEeNb MAaTpUIbl 2 X 2 W €ro reOMEeTPUYECKHH CMBIC, HCIIONb30BaTh CBOICTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3HauY€HUs], IPUMEHATh ONpPEASTUTENN A PelIeHus
CHUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh peallbHble CUTyallUd C IOMOLIbI0 CHCTEMbI
JVHEWHBIX YpaBHEHHH, WCCIEIOBaTh IOCTPOSHHBIE MOJAEIH C TIOMOIIBI0 MATpull H
OTIpeNieNUTeNeH, HHTEPIIPETUPOBATH MOy4YECHHBIN Pe3yIbTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUIsI TpeoOpa30BaHus BbIPayKEHHUIA;

BBIMOJIHATh ~ [IPEOOpa30OBaHUSl  YMCIOBBIX  BBIPDAKEHHMM, COJAEp)KAIIUX CTENEHH C
palMoHaATFHBIM TIOKA3aTeNeM;

UCIOJIb30BaTh  CBOWCTBA JIorapuMoB i IpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ OINEpUpOBaTh  MOHATUAMHU:  HMppAllMOHANbHbIE,  IOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCHIIBHBIX MEPEX00B
WJIA OCYIIECTBIISIS TIPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl s IpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOJTHO OIEPHPOBATH TOHATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPHUMEHSTH
HE00X0IMMBbIE (POPMYITBI TSI PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA,

MOJENIUPOBaTh pealbHble CUTYallMM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
yYpaBHEHMs, HEpaBEHCTBAa 10 YCIOBHIO 3a/auyM, HCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
UCTIOJIF30BAHUEM alllapaTa areOpsl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIHMSA, CHOCOOBI 3aJaHHs (YHKLIUHU, B3aUMHO
oOparHble (QYHKUIUHM, KOMIO3UIMUSA (YyHKIMHA, rpaduk (YHKIHH, BBIIOIHATH 3JIEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OTEPUPOBATH IMOHITHUSAMHU: OOJIACTH OMNpEICNICHHs] W MHOXKECTBO 3HAaYCHUH
byHKIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEpPHUPOBATH MOHATHAMHU: YETHBIE M HEUETHBIE (DYHKIUH, NEPUOTUYECKUE
(GYHKINU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MAaKCHMyMbl W MHHUMYMBI (YHKIIWH,
HauOoJIbllIee M HAUMEHbIIIee 3HaUeHNEe (PYHKLIUU HAa IPOMEKYTKE;

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM M LEJIBIM
nokasareseM, rpaQuk CTENeHHON (YHKUMU C HATYpaJbHBIM M IENbIM ITOKa3aresneM, rpaduk
KOpHs N-01 CTEeNeH! KakK (pyHKIUU 0OpaTHOM CTENEHU C HaTypalbHbIM MI0Ka3aTeNIEM;



ONEpPUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApOOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX IPa(PUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHAMHM: IOKa3aTelbHas M Jorapupmuueckas (yHKUUHU, UX
CBOMCTBA U rpadMKH, UCIIOIb30BaTh UX I'paUKH JUIsl pELLICHHs YPaBHEHUI;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: TPUTOHOMETPHUYECKAs OKPYKHOCTb, OINpe/eeHue
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apIyMEHTa;

UCTOJIb30BaTh Ipaduku (QYHKIMHA A7 UCCIEIOBAaHHUS MPOLIECCOB M 3aBUCHUMOCTEH INpPHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX HPEIMETOB M pealbHOW KM3HM, BbIpakaThb (OpPMYJIaMu
3aBUCHUMOCTH MEXIY BEIUYNHAMU;

Hauyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: apupMETHYeCKas U TeOMETpUYecKasl MPOrpEecCHs,
0ecKOHEeUHO yObIBarOLasi FreOMETpUYECcKasi MPOrPeccHs, TMHEHHBIN U 3KCIIOHEHLIMAIbHBIN POCT,
(dopMyIna CI0XXHBIX MPOLIEHTOB, UMETh IPEACTABICHNUE O KOHCTAHTE;

MCIIOJIb30BaTh IIPOIPECCUU JUISl PELIEHMSI pEaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpPUpPOBaTh IOHATUSIMU:  IIOCJIENOBATEIBHOCTb, CIOCOOBI  3a/aHus
II0CJIEZI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKJIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MaJlbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSAMH: HEMpPEPBIBHBIC (YHKIMH, TOYKH pas3pbiBa rpaduka
¢byHKIMH, aCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OINEpHpOBATh MHOHATHEM: (DYHKIMs, HENpepbiBHas Ha OTpE3Ke, MPUMEHSATh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH s peILieHHs 3a1a4;

CBOOOJTHO ONEpUPOBATh IMOHATUSAMHU: TIEpBas W BTOpas TNPOHM3BOJAHBIE (HYHKIIWH,
KacaTesbHas K rpa@uky QpyHKINU;

BBIUNCIIATh MPOU3BOAHBIE CYMMBI, INPOM3BEINCHHS, YaCTHOTO M KOMIIO3ULUHU IBYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIUII;

MCIIOJIb30BaTh T€OMETPUUYECKUI 1 PU3NUECKHUI CMBICI TPOM3BOHON I PEIlIEHUs 3a/au.

MHoxkecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallUi HaJl MHOKECTBAMH;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUlsl ONMCAaHUS pealbHBIX MPOLECCOB
U SIBJICHUM, IPU PEIIEHUH 3a7a4 U3 APYTruX y4eOHbIX IPEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHIATUSIMU: OIpEAeNieHUuEe, Teopema, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YEeCKOro OOBEKTa, JOKa3aTeJbCTBO, pPABHOCHIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K konny oOyuenuss B 11 kiacce oOyyaroluiicss MOMYYHUT CIEAYIOIIHE IpeIMETHbIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpaMMmbl yueOHOro Kypca «Amnredpa u Hadajia
MaTEMaTHUYECKOT 0 aHaJIN3a:

Yuciia 1 BbIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTH MOHSATUSMHU: HATypajJbHOE U 1EJI0€ YHCIO, MHOXKECTBa
HaTypaJbHBIX U LIEJIBIX YHCEJI, HCIOIb30BaTh MPU3HAKU JeauMocTH nenslx uyncen, HOJ u HOK
HaTypaJIbHBIX YMCEN AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnaa;

CBOOOJTHO OTEpUPOBATh MOHATUEM OCTATKa MO0 MOJIYJIIO, 3alIUCHIBATh HATYpaJbHBIE YHCIIA
B PA3JIMYHBIX O3UIIMOHHBIX CHCTEMaX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: KOMIUIEKCHOE YHCIO U MHOYKECTBO KOMIUIEKCHBIX
qHCell, MPEICTABIATh KOMILJICKCHBIC YHCIa B aNreOpandeckoil M TPUrOHOMETPHUECKOi dopme,
BBITOJIHATH apUPMETHIECKHE ONEPALMU C HUMH U N300paXkaTh HAa KOOPMHATHON TIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:



CBOOOAHO  OMEpUpOBaTh  MOHATHSIMH:  HMppAallMOHANbHbBIE,  IOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBIO PABHOCHIIBHBIX MTEPEX0JIOB;

OCYILECTBIISATH OTOOP KOPHEH MPH pEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJHO OIEpPUPOBaTh IMOHSATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, MPUMEHSTH
HeoOXxoauMbIe (POPMYJIBI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSMHU: CUCTEMa M COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI H CUCTEMBI-CIIC/ICTBUS, HAXOIUTh PEIICHUSI CUCTEMbI U COBOKYITHOCTEH
paloHalIbHBIX, HpPPAlMOHATIbHBIX, IIOKA3aTENbHBIX M JIOTapU(MUYECKUX YypaBHEHUH U
HEPABEHCTB;

pemath palHoHalbHBIC, HMPPALMOHAIBHBIC, IIOKa3aTelbHbIe, Jorapudpmuyeckue u
TPUTOHOMETPHUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/ICPIKAIINE MOIYIIH U TTapaMeTphl;

NPUMEHSTh TpaduvecKre METOIbI ISl PeIICHUS] YpaBHEHUN U HEPABEHCTB, a TAakXKe 3a/1a4
C mapaMeTpaMu;

MOJICIIUPOBATh PEATbHBIE CUTyallMM Ha S3BbIKE aireOpbl, COCTABIATh BBIPAKCHHS,
YpaBHEHHsI, HEPAaBEHCTBA M WX CHCTEMBI 10 YCIOBHUIO 3a/laud, HMCCIIEI0BATh IOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHUEM armapara anreOpbl, HHTEPIPETUPOBATDH MTOJIYYCHHBIH pe3yNnbTar.

DOyHKUUH U rpaduku:

CTPOUTH TpapUKH KOMIOZULIUHU (PYHKIHI C MOMOMIIBIO JIEMEHTAPHOTO MCCIEAOBAHUS U
CBOWCTB KOMITO3UIINH JABYX (DyHKITHIA,

CTPOUTh TeOMeTpHYecKre oOpa3bl ypaBHEHHH M HEPABEHCTB Ha KOOPIWHATHOU
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSAMU: TPA(QUKH TPUTOHOMETPHUUCCKHUX (PYHKIIHIA,

NPUMEHATHh QYHKIMH 111 MOJCITUPOBAHHS U MICCIIEIOBAHUS PEATbHBIX IIPOIIECCOB.

Hauyana maTeMaTH4eCKOro aHajmu3a:

UCIIONb30BaTh TMPOU3BOJIHYIO JUIS HCCIeAoBaHHS (GYHKIMM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJUTh HanOOJIbIIIee U HAMMEHbIIIee 3HaUeHNs (DYHKITMH HENPEPHIBHON Ha OTPE3KE;

MCIIONIb30BaTh MPOU3BOJHYIO ISl HAXOXKACHUS HAWIYYIIErO PElIeHHs] B MPUKIATHBIX, B
TOM 4YMCJIE COLMAIbHO-3KOHOMHUYECKHX, 3a/ladyax, Ul ONpENENeHUs CKOPOCTH M YCKOPEHHUs
nporiecca, 3alaHHOTO (OPMYIIOi HITH TpaduKoOM;

CBOOOJTHO OTIEpUPOBATH MOHITHUAMU: TIEPBOOOPaA3Hasi, ONPEEIEHHBI HHTETPANI, HAXOAUTh
NepBOOOpa3HbIE 3IEMEHTAPHBIX (YHKIUN M BBIYUCIATH WHTErpayn mo ¢opmyne HproToHa-
Jleiibuuma;

HAXOJUTh IJIOMIA U TIOCKUX (PUTYP U 0OOBEMBI TEN C TIOMOIIBIO HHTETpaa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUHM Ha TPUMEpPE COCTABIICHUS
mudhepeHIMaTbHBIX YPaBHEHHI;

pewath MpUKIaTHbIE 33Ja4d, B TOM YHCIE COIMAIbHO-DKOHOMUYECKOTO U (PU3HUECKOro
XapakTepa, CpeICTBAMH MaTEeMaTHIECKOTO aHAIIN3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KosmyecTBO yacos
Ne HaumenoBanue pa3iesio K I Buabl 1 popmMbI AeSITEILHOCTH B COOTBETCTBHH C
n/l | M TeM MPOrpaMMbl Bcero O;Tpo‘m’m’le pﬁaKT"quK"e pa6oueii nporpaMMoii BocnuTanus (MoayJib
a00ThI a00ThbI .
pabo pabo «IKkoabHBIH YPOK»)"
MHo0)ecTBO YcTaHOBIEHUE JTOBEPUTEIBHBIX OTHOLUECHUH MEXIY
JIEUCTBUTEIBHBIX YHCEIL. yUUTEIeM ¥ ero y4YeHUKaMH, CIOCOOCTBYIOIINX
1 MHOTro4JIEHBI. 24 1 MO3UTUBHOMY BOCTIPHSTHIO yUYallUMHCS TPeOOBaHWH M
PanmonanpHble ypaBHEHUS MpOChO yuWTeNs, TNPUBICUECHUI0 WX BHUMAHUSI K
1 HepaBeHCTBAa. CHCTEMBI o0cyxaeMoil Ha ypoke HMH(poOpManyy, akTUBH3ALUN UX
JIMHENHBIX ypaBHEHUI MO3HABAaTEIbHON AESITEIbHOCTH.
[MoOyxneHue IIKONFHUKOB CcOOMIONATH Ha  YpOKe
®yHKIMY ¥ TPaQUKH. OOIIENPUHSATEIE HOPMBI MOBEJCHHMS, MpaBHia OOIICHUS
2 CrenenHas QyHKIIUSA C 12 1 co crapmuMu  (YYUTENSIMH) ©  CBEPCTHUKAMHU
LeJIBIM TTOKa3aTesaeM (IWKOTPHUKAMHF), TPHHIUIB Y9eOHOW AMCUIWTUIMHBI U
CaMOOpraHHu3aIHH.
HCII0JIb30BaHUE BOCTIMTATENbHBIX BO3MOYKHOCTEH
. coJiepkaHusl y4eOHOro TpeaMeTa 4Yepe3 JeMOHCTPAIHIO
ApudmeTnuecknii KOpeHb Hep M e pes A pall
N JETSIM  NPUMEPOB  OTBETCTBEHHOTO,  TPakJaHCKOIO
N-0ii CTETEeHH.
3 15 1 MOBEICHU, MIPOSIBIICHHUSI YEJI0BEKOIIIO0OUS u
UppauroHansHbie
ABHOHI JI00pOCeplIeYHOCTH, Yepe3 TMOAOOpP COOTBETCTBYIOIIUX
M TEKCTOB JUIS YTEHWS, 3a/1ad I pelIeHHs, MPOOIeMHBIX
CUTYaIUi JUIsI00CYKICHHS B KIlacce.
Hcnons3zoBanue BOCITUTATENbHBIX BO3MOKHOCTEN
coJlepKaHusl y4eOHOTo TpeaMeTa uepe3 JIeMOHCTPAIUIO
€TIM  TPUMEPOB  OTBETCTBEHHOTO,  TPaKIAHCKOTO
[loka3zarenbHas GyHKIUSL. A pHMep ’ Pax
4 10 1 MIOBE/IEHUS, MIPOSABIICHUS YeJI0BEKOIIO0HS u
IToka3aTenbHble ypaBHEHUS
n00pOCeplIeuHOCTH, Yepe3 MOAO0Op COOTBETCTBYIOIIUX
TEKCTOB JUIS YTEHHS, 3aJla4 JUIsl PEIIeHUs], TPOOIIEMHBIX
CUTYyalui Juis 00CYKJICHHs B KJlacce.
Jlorapudmuyeckas [lpumMeHeHne Ha ypOKe HMHTEPAKTUBHBIX (QOPM padOTHI
5 ¢$yHKUUS. 18 1 YUYAIUXCA: HMHTEIUIEKTYalbHBIX HIp, CTUMYJIUPYIOIIHAX
Jlorapudmudeckne [I03HaBaTENbHYIO MOTHBALIUIO IIKOJIEHUKOB;

YpaBHEHUS

MUIAKTHYECKOTO TeaTpa, TN IMONydeHHBIE Ha YpOKe




3HAHUS OOBITPHIBAIOTCS B TeaTPajbHBIX IOCTAHOBKAX;
JUCKYCCHUH, KOTOPBIC AT Y4Yal[UMCS BO3MOXHOCTH
MPHOOPECTH OMBIT BEJICHUS KOHCTPYKTUBHOTO JIMAJIOTA;
TpyNIoBoi pa®oThl WM padOTH B Mapax, KOTOpbIE y4daT
IIKOJILHUKOB KOMaHHOW pa0oTe U

B3aUMO/JICHCTBUIO C IPYTUMH JCTHMH.

TpuronomeTpuieckue
BBIPQXCHHUS U YPaBHEHHS

IlocnenoBaTensHOCTH U
MIPOTPECCUH

HenpepsiBHBIE QYHKIIUH.
IIpoussonnas

22

10

20

BkiroueHne B ypoK WIpOBBIX HpoOLENyp, KOTOpPHIE
MOMOTAIOT MOJAEPKaTh MOTHUBALIMIO AETEH K TMOIY4YECHHIO
3HAaHWH, HAJKUBAHUIO TIO3UTHBHBIX MENJIMYHOCTHBIX
OTHOIICHWH B  KJlacce, IIOMOTAIOT  YCTAHOBJICHHIO
TO0OpOoXKeNnaTelbHOM aTMOCc(ephl BO BpeMs ypOKa.

Opranuszamnus medcTBa MOTHBHPOBAHHBIX u
SPYAUPOBAHHBIX YYAIIMXCS HaJ WX HEYCIEBAIOIIUMHU
OJHOKJIACCHUKAMH, JAIOIIET0 IKOJILHUKAM COLMAILHO
3HAYUMBIH OIBIT

COTPYJHHYECTBA U B3aWMHON TTOMOIIIH.

[puBedeHre BHUMAHUSI IIKOJIBHUKOB K

[ICHHOCTHOMY aCIeKTy M3y4aeMBIX Ha yPOKax SIBICHHH,
opraHuzamnus wux pabOThl C IMOJy4aeMOW Ha YpOKe
COIMAIbHO 3HAYUMOM HH(OpMAIUEH WHUIIUMHMPOBAHUE €€
00CYKJICHHSI, BBICKa3bIBAHUS

yUYAIIUMKCS CBOErO0 MHEHHS T1I0 €€ IOBOJY,
BBIPAOOTKH CBOETO K HEH OTHOIIICHHMSI.

IToBTOpeHue, 06o0IICHNE,
CHCTEMAaTU3aLMs 3HAHUI

Hcnonp30BaHuEe BOCIUTATEIBHBIX BO3SMOKHOCTEN
cojiepKaHusl y4eOHOTo TpeaMera dYepe3 JIEMOHCTPAIIUIO
ACTAM HpI/IMepOB OTBCTCTBCHHOTIO, I‘pa)K):[aHCKOFO
IMOBCACHU A, HpOSIBJ'ICHI/IH ‘-IeHOBeKOJIIO6I/IH n
JNOOpPOCEP/ICUHOCTH, Yepe3 MOA00p COOTBETCTBYHOIIUX
TEKCTOB IS UTEHHUS,

3amad  JUIS  peUICHMs, MPOOJEMHBIX CHUTYalui Jyis
00CyKJIeHHsI B KJ1acce.

OBLIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

136

10




11 KJIACC

HaumenoBanue pasaenoB

KoanyecTBo yacoB

Bupael 1 popMBI 1eATEILHOCTH B COOTBETCTBHH C

Ne n/m U TeM MPOrpaMMbl Bceero Kontposbubie | IpakTirieckue pa6oyeii nporpaMMoii BocnuTanus (MoayJib
paboTet paboTht «IKkoabHBIH YPOK»)"
YcTaHOBIEHUE AOBEPUTENBHBIX OTHOLIEHUI MEXAY
yUUTEJIEM M €ro YYeHHKaMH, CIIOCOOCTBYIOLIMX
1 UccnenoBanue QyHKIMiA ¢ 29 1 MMO3UTHBHOMY BOCTIPUSTHIO yUaIUMHCS
MOMOIIBIO POU3BOTHON TpeOOBaHMI M MPOCHO YUUTENs, MPUBJICUCHUIO HX
BHAMAaHUS K 00CYXTaeMOi Ha ypoke WHGOpMAIIHH,
AKTHUBU3allUU UX MMO3HABATEIILHOM JACATCIIBHOCTH.
[MoOyxneHue MIKOIBHUKOB COOJIONATh Ha YPOKE
TepBooGpasnas i OOWICNIPUHSATEIE  HOPMBI  TMOBEJCHHSA, IpaBHia
2 HHTerpa 12 1 o0mennss co  crapmuMmu  (YYMTEIAMH) H
CBEPCTHUKAMU (IWKOJTHPHUKAMH), TIPUHIIATIBI
y‘Ie6HOI>'I JAUCHUINIMHBEL K1 CaMOOPIraHru3aliu.
HCIIOJIB30BAHUC BOCIIMTATCJIbHBIX BO3MOKHOCTEH
Tpadymxu coJiep KaHus y4eOHOTO npeaMeTa yepe3
TPHIOHOMETpHUECKHX JEMOHCTPALMIO JICTSM TMPHUMEPOB OTBETCTBEHHOTO,
3 q)yHKI_[I/Iﬁ 14 1 Tpa’Xa1aHCKOT'O IIOBECACHUA, IIPOABJIICHUSA
TpHroHOMeTpHUECKHE YEJIOBEKOJIIOOUS M JOOPOCEPACUHOCTH, Yepe3 moaoop
HepaBeHCTEa COOTBETCTBYIOIIUX TEKCTOB ISl UTCHUS, §
3a1a4d JUIs PEIICHUs, MPOOJEMHBIX CHTYyaluil Juis
00CYKIICHHsI B KJIacce.
Ucnonnp3oBanue BOCITUTATCJIIbHBIX BO3MOKHOCTEHN
coJiep KaHus y4eOHOro npeamera 4yepes
UppatnmoHanbHbIe, JEMOHCTPALMIO JICTSM TMPHUMEPOB OTBETCTBEHHOTO,
4 MOKa3aTeNbHbIEC U 24 1 TPaXxTaHCKOTO MOBEICHUS, MIPOSIBIICHUS
siorapumMuyecKkue YEIJIOBEKOJIIO0US M JO0OPOCEpACUHOCTH, Yepe3 moaoop
HEpaBeHCTBA COOTBETCTBYIOIINX TEKCTOB JJIS YTCHUS, 3313y s
penieHus, mpoOIeMHBIX CUTYaIHi s
00CyXIeHUS B KJTacce.
[lpumeHeHne Ha ypoKe HWHTEPAKTUBHBIX (opm
5 KOMILICKCHEIC YHCIa 10 1 paboTBl  ydJamuxcsa:  HHTEUIEKTyalbHBIX  WUTP,

CTUMYJIUPYIOLIUX IMO3HABATCJIIbHYIO MOTHUBAIHUIO
IMKOJIBHHUKOB, JAUIAKTHYCCKOI'O TCarTpa, rac




HarypanbHble 1 nemnsle
qucia

10

MOJIyYCHHBIC HAa YPOKE 3HAHUS OOBITPHIBAIOTCS B
TeaTpalbHBIX TMOCTAHOBKAX; JUCKYCCHH, KOTOpHIC
JMAIOT yYamuMcs BO3MOXHOCTh MPHUOOPECTH OIBIT
BeJIeHNs] KOHCTPYKTHBHOTO [HAaJjiora; TPYMIIOBOH
paboTel WM pPabOTHI B TMapax, KOTOpbIC Yyd4aT
ITKOJILHUKOB KOMaHIHOU paboTe u

B3aMMOCHCTBHIO C IPYTHMH ICTHMHU.

BkiroueHne B ypOK HWIPOBBIX TMPOLEAYpP, KOTOpBIC
MOMOTAIOT  TMOJEPXKAaTh MOTHUBALMIO JIeTed K
NOJNYYCHHUIO 3HAHUI, HANQKUBAHUIO IO3UTUBHBIX
MEXIJTMYHOCTHBIX OTHOIICHUH B KJacce, MOMOTaloT
YCTAHOBJICHUIO JTOOpOXKENaTeNbHOH aTMOoc(epsl BO
BpeMsl YpOKa.

Cucrembl palOHATHHBIX,
HpparMOHaTHHBIX

7 MMOKA3aTENbHBIX U
JOrapUPMHUIECKHX
YpaBHEHUI

12

Opranuzanust  medcTBa MOTHBHPOBAHHBIX M
SpYAMPOBAHHBIX yUanmxcs HaJ 1704
HEYCIICBAIONIMMH  OJHOKJIACCHUKAMHM, JIAIOIIETO
HIKOJIBHUKAM COIMANBHO 3HAYUMBIN OTIBIT
COTPYAHUYECTBA U B3aUMHOM TIOMOIIIH.

8 3a/auu ¢ mapameTpaMu

16

HpI/IBJ'Ie‘IeHI/Ie BHHUMAaHUS IIIKOJIBHUKOB K
LEHHOCTHOMY AaCIleKTy HW3y4aeMbIX Ha YpOKax
SIBJICHUM, OpraHu3aiys UX paOdoThI C MMOJIydaeMOii Ha
ypOKE  COLMANbHO  3HaYMMOW  wHopMaruen
MHHIMHPOBAHUE €€ 00CYKICHNS, BBICKa3bIBaHUS
y4aluMUCS CBOETO MHEHHs 110 €€ TOBOY,
BbIPAa0OTKH CBOETO K HEll OTHOILICHHUSI.

[ToBTOpenwue, o6o0IICHNE,
cucTeMaTH3aIusI 3HaHUN

OBILIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

16

136
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Hcnonp3oBaHne BOCIIUTATEIIHLHBIX BO3MOKHOCTEHN
coJiep KaHus y4eOHOTO npeaMeTa yepe3
JIEMOHCTPAILIAIO JIETSIM TIPUMEPOB OTBETCTBEHHOTO,
TPaXxTaHCKOTO MOBEICHUS, MIPOSIBIICHUS
YEIJIOBEKOJIIO0US M JO0OPOCEpACUHOCTH, Yepe3 moaoop
COOTBETCTBYIOIINX TEKCTOB JIJISl UTECHUS,

3a/a4y JiIs PelieHus], MPOOJIEMHBIX CUTYallud st
00CYXKICHHSI B KJTacce.




INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3y4EeHHU JUCLUILUINH €CTECTBEHHO-HayYHOU
HAIpPaBJIEHHOCTH M IPEIMETOB I'yMaHUTapHOro Lukia. II0CKOIbKY JIOTMYECKOE MBILUICHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TIpHU
JIOKa3aTeJIbCTBE TEOPEM M IIOCTPOCHUM LETIOYKHU JIOTUYECKUX YTBEPXKACHUM IPU PEIICHUU
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIIBUIaTb M OIPOBEPraTb TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOiaEHHOM ypOBHE —
pasBUTHE HHIMBHyalIbHBIX CIIOCOOHOCTEH OOYy4aroIMXCsl MpPU H3YYEHUM TIE€OMETpUH, Kak
COCTaBJIAIOLIEH NpeaMeTHOM oOnactu «MaremaTuka W MHQOpPMaTHKa» dvepe3 obecredeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CIeNN(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca Fr€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, PaCIIUPSIIOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOr0 YpOBHSI, SABJISIOTCS:

paclIMpeHue NpPEICTaBICHUsT O T[EOMETPUM KaK 4YacTh MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTE€MaTUYeCKNX MOJEIAX, IO3BOJSIOIIMX OIMCHIBaTH M U3y4aTb pa3HbIC SIBJICHUSA
OKpY’KaloIIero MHUpa, 3HaHHE MOHATHUMHOrO amnmapara mno pasaeny «CrepeoMmerpus» yd4eOHOro
Kypca r€OMEeTpHH;

(dopMHpoBaHHE YMEHMsI BJIaJIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd W yYMEHUE HX NPUMEHATh, YMEHHS
JTOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI pELICHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENSAX U B PEATbHOM MHUpE
MHOTOTPaHHMKH U T€Ja BPAlEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopMupoBanue IIOHUMAaHUs BO3MOKHOCTH AKCHOMAaTH4YECKOr O ITOCTPOEHUS
MaTeMaTUYeCKUX TEOpHil, (OopMHUpOBaHME MOHMMAHUS POJU AKCMOMATUKH NIpPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIaJE€Th METOJAMH JI0Ka3aTeIbCTB W AJTOPUTMOB pEIICHHUS,
YMEHHMSI HX TPUMEHATh, MPOBOJUTH JIOKa3aTeJIbHbIE pPACCY)KIEHUS B XOJAE peIlleHus
CTEpEOMETPUYECKUX 33Jad U 3aJad C TPaKTHYECKUM cojepkaHueM, (opMHupoBaHHE
OpEeJCTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeIbCTB INpU OOOCHOBAHMM MAaTEeMaTHYECKHX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IIPOBEJEHUM IEAYKTUBHBIX PAaCCYXACHUI;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEM
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHs
pacro3HaBaTh TMPOSIBICHHUS T'€OMETPUUYECKUX MOHSITUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHbIX JKU3HEHHBIX CUTYALUsIX W MPU U3YYEHHUM JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pPEAIbHBIX CHUTyallUld, MCCICHOBaHUS
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIH [T0JTyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHororpanHukm», «Tena
BpanieHus», «BeKTOpbl 1 KOOpUHATHI B IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO tpeboBaHWE «YyMETh OIEPUPOBATH MOHATHUIMU,
pelieBaHTHBIMU T€OMETpUU Ha yriayOsn€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATECIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (OpMHUpOBAHUE JIOTUYECKHX YMEHUH
pacnpenensercs He TOJbKO IO COACpXKATeIbHBIM JIMHUSM, HO MU 1O ToJaM OOy4YeHHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJIEHUE T€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIBHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MPEJICTABICHUA O0YYaroNIUXCs, paciupsisi U yriryonsis e€, oOpasysl MPOYHbIC MHOKECTBECHHBIC
CBSI3U.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneuuTbh yriayOn€HHOe U3y4yeHHUE TEOMETPUM  Kak
COCTaBJIsItONIEH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha usydenue yueOHoro kypca «l'eomerpusin» Ha yriayOia€HHOM ypoBHE oTBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 daca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUS CTEpEOMETpUH. Touka, IpsiMas, INIOCKOCTh, pocTpaHCcTBo. IloHaTHe
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIIbHbIE U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaromuxcs npaMbixX. [lapanenbHOCTs NpAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIC IIPSIMbIE B IIPOCTPAHCTBE, MAPaJUIEIBbHOCTh TPEX
OPSAMBIX, ApaJUICIBbHOCTh NPSAMOM M INIOCKOCTH. [lapamuiennbHOE W LEHTpaIbHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUSL.
N300paxkenue ¢puryp B napamiesibHOM NPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJ
MEXAYy NPSAMBIMA B IIPOCTpaHCTBE. llapaiienbHOCTh INIOCKOCTEN: NapajljiebHble IUIOCKOCTH,
CBOWCTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TeTpa’ap, NapajljIeJIeNUIIe], IOCTPOCHUE CEYCHUN.

IlepneHgUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, NPSIMbIE IApPAUICIbHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHalbHOE NPOEKTUpOBaHUE. [lepneHauKysap U HaKIOHHBIE: PAaCCTOSIHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 TUNIOCKOCTH, NPOEKIMs (PUIYphI HA IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBIN YIOJ1, IMHEUHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBOHCTBa IIOCKUX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSMOYTOJIBHBIA MapajulesIeNiNel W ero coWcrBa. KparTyaillime nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpancrBenHas Teopema Iludaropa. ITupamupma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHast nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
MpaBUIBbHON TNUpamubl. [IpaBuiIbHBIE MHOTOTpAaHHHKH: IMPAaBHIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIbHBIX MHOTOI'PAHHUKAX: OKTa’Jp, NJOAEKAdAP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHaiu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOU TIMOBEPXHOCTH TPsAMOM mpu3Mmbl. Ilnomaas OOKOBOW TOBEPXHOCTH M IOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPaBUIIbHBIX MHOI'OIPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS MapaJUICNICNUIENd, CUMMETPUS
IIPABWIBHBIX IIPU3M, CHMMETPHSI IIPABUJILHONU MUPAMHU/IBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JlecTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTOpa Ha uuncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O paszIoXKEHUMM BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAss IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTh, ceprueckas
IIOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxeHue Ten BpalleHUs Ha MI0CKOCcTU. Pa3BépTka numnunapa u konyca. CUMMeETpHs
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NHPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OOBbEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpalieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIHHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILECHMUS.

[Inomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iutomaas chepel u e€ yacteil. [logobue B
npoctpadctBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEpXHOCTEH MOAOOHBIX  QUryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpEOMETPUUYECKIX METOJIOB.

[TocTtpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops!l B npoctpancTBe. Onepanun HaJl BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXEHHA. [IpsmoyronpHas cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenust mpoctpancTBa. OrtoOpaxkenus. JIBwkenus u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JIBM)KCHUH. Buapl NIBM)KEHMIl: MapalIeIbHBIA IEPEHOC, LEHTpalbHAs CHUMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus nogodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEAYyp TPakJaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOLLIIOMY U
HACTOAILIEMY POCCHUIMCKONM MaTeéMaTUKH, LIEHHOCTHOE OTHOIICHUE K JOCTUKEHHSIM POCCHUUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOrO  Haponaa, c(HOpMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YE€CKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHW, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHSATh MaTEMaTUUECKHUE 3HAHHS B MHTEpEcax 37J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (3710pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymer mnpodeccnrn W peaTn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IKOJI0rMYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMs Ha  MpPUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUU ISl pelIeHHs 3ajady B 00JACTH OKpYKarollled cpelbl, MIaHUPOBAaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, NOHUMAaHHE MAaTeMaTHYECKOW HAyKH Kak Cepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOEKTHYIO M UCCIIENOBATEIbCKYIO ACATEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
IOHATUHM, OTHOLIEHUH MEXAy MOHATUAMH, (OPMYIUPOBATH ONPEAETICHUS MOHATHH,
yCTaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIMK, OCHOBAHUSA Ui 000OUIeHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3oBbIBaTh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00ILUE, YCIOBHBIE,

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, Mpe/yiaraTb KpPUTEpUU U BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeNIaTh BBIBOJBI C HMCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAllUI0, MPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBObI;

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATEIbCKUN HHCTPYMEHT MO3HaHMsI, (OPpMYyIUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJIEHUS, IMPOIIECCAa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00BbeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOPMYyIUpPOBaTH 000OIIEHNS U BBIBOJBI M0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOIPOC U JJIS
pEILIEHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALIMIO W3 HMCTOYHUKOB  PpA3IMYHBIX THIIOB, AaHAJIM3HPOBATH,
CHUCTEMaTH3HpOBaThb W HWHTEPIPETUPOBATh HHOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTH HMH(POPMAIMM IO CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0JZle 00CYXIEHHs 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TEMbI, IPOOIeMBl,
penraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXICHUAMH APYIrUX YyYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc u CXOACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITMPOBATH Pa3HOTIIACHSI, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUA

Camoopranu3anus:

COCTaBJIATh IUIAH, QJITOPUTM pELICHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOW MHpOpPMALIUH.

CaMOKOHTPOJIb, SMOIHOHAJIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEHCTBUN
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCO0aMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3a7auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHMKHYTh IIPH PEUICHMM 3a/ayd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJAEHHBIX ONIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAThb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSIM, OOBSICHATH INPUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI pe3ybTaToOB JEsTENIbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThl MpU
peumieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW PaOOTHI, paclpeiessiTh BHABI padoOT, TOTOBapUBATHCS, OOCYKIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAMHUPOBATH CBOM JEHCTBHS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO
KpUTepusaM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOO/IHO ONEpHPOBATH OCHOBHBIMH IOHSTHUSMH CTEPEOMETPHH IIPU PELICHUH 3a/1a4d U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

INPUMEHATh AaKCHOMBI CTEPEOMETPHUH M CJICACTBUS W3 HUX TIPH PEIICHUU
TreOMETPUUCCKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM H IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacmo3HaBaTh OCHOBHBIC BHIBI MHOTOTPaHHUKOB (IIpH3Ma, HUpaMHIA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIacCH(PUIUPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCU(UKAIINY;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapajuIeIbHOE, IIEHTPAILHOE M OPTOTOHAIIBHOE MPOSKTHPOBaHUE (QUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEUYEHHS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAJM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpU3Ma, MHpPaMHUIA),
reOMEeTPUUECKUX TeJl C MPUMEHEHUEM (HopMyT;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh M
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJTHO OTIEPUPOBAThH MOHIATUSMHU, COOTBETCTBYIONIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHS HAJl BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MATEMAaTHYECKHWX OTHOIICHWH M HaXOXKICHHE
TreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHYECKUX 33/1au MOBBIIIEHHOTO M BHICOKOTO YPOBHSI CII0KHOCTH;

OPUMEHSATH MPOCTENIINE NIPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI TIPY PEUICHUH CTEPEOMETPHUYECKUX 3a]1aY;

U3BJIeKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETUPOBaTH  HMHMOpMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEICTABICHHYI0 Ha YepTeXax u
PHCYHKaX;

NPUMEHATh TIONYYEeHHBIE 3HAHUS Ha TPAaKTUKE: CpPaBHUBATh W aHAIM3UPOBATH
peanbHbIE CHUTYAIlH, IPUMEHITh U3YUCHHBIE MOHSTHS B MPOIECCE MOWCKA pPEIICHUs
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
T€OMETPUYECKUX TIOHSATHA ¥ TEOopeM, ammapara aiareOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPE/ICTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TE€OMETPUM KaK COCTaBHOM
qacTH (yHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OTEPUPOBATH MOHITHIMHY, CBSI3aHHBIMU C IWIHHJIPUYECKON, KOHHYECKON U
cheprueckoil MOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

ONEepUpPOBATh MOHITUSIMHU, CBA3AHHBIMU C TEJaMHU BPALICHUS: IMIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cepa U map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHHUs;

KJIacCCU(UIIMPOBATh B3aUMHOE PACMOJI0XKeHUE cephl U MIOCKOCTH;

BBIUKCIISTh BEJIWYUHBI 3JIEMEHTOB MHOTOIPAaHHUKOB W TeN BpalleHus, oObEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C KOMOWHALUSMU TN BpaILCHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIM B chepy M ONMHMCAHHBIN OKOJIO Chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMUA MTOBEPXHOCTEH U 00BEMaMH TOJOOHBIX
Ten,

n300paxarh W3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh nH(pOpMAaLIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKNX (UTYpax, MPEACTABICHHYI0O Ha 4Yeprexax u
PHUCYHKAX;

CBOOOIHO OTEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAllMK HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEMEe KOOpMHAT;

pemiath TEeOMETPUYECKHE 3aJaud Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBIMIOJHATh HM300pakeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUS MNP MapajljieIbHOM
NepeHoCce, MEHTPATBHONH CUMMETPHH, 3epKaTbHOH CHMMETPHH, TIPH TIOBOPOTE BOKPYT
PSIMOM, TIpeoOpa3oBaHus 10100,

CTPOUTH CCYCHHUS MHOTOTPDAaHHUKOB W TeJl BpANICHHUSA: CEYCHHS IFIIMHIpA
(mapamienbHO W MEPIEHANKYIISIPHO OCH), CEUCHHS KOHYyca (TapajiieIbHbIe OCHOBAHHIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCIIOJIb30BaTh METOJBI TIOCTPOSHHUS CEUEHUH: METOJI CJIECJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMETpHUYeCKHe (aKThl JUIsl PEIICHUsS CTePEOMETPUYCCKUX 3ajad,
MPEJIONIaraoIINX HECKOJIBKO IIaroB PelIeHUs], €ClIi YCIOBUS IPUMEHEHHUS 3a/laHbl B
SBHOW U HESIBHOU (hopme;

pemaTh 3aJa4d Ha JOKA3aTelbCTBO MATEMATHYECKUX OTHOIICHUHW W HAXOXICHUE
F€OMETPUYECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHHUKAITIOHHBIE CUCTEMBI TIPH
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;



MNPUMCHATH TIOJYUYCHHBIC 3HAHWA HaA I[PAKTUKEC: CpaBHUBATb, AHAJIU3UPOBATL U
OLICHMBATh PEAJIbHBIC CUTYaIMH, IPUMEHATh U3y4CHHBIC IOHATHS, TEOPEMBI, CBOMCTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKu CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAllUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BaHUEM T€OMETPHUYECKUX IOHATHUI M TEOpeM, armapara anreOpsl,
penaTh NPakTUYeCKUe 3aa4r, CBSI3aHHBIC C HAXOXK/ICHHEM IeOMETPUYECKUX BEINYNH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qyacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumenoBanue pasaenoB
U TeM IPOrpaMMBbl

KoauuecTBOo yacoB

Bcero

KonTpoabubie
padoTsI

IMpakTHyeckne
padoThI

Buael 1 (popMBbI 1eATEILHOCTH B COOTBETCTBHH C
padoueii nporpaMMoii Bocnutanus (MoayJib
«IkoabHBI YpoK»)"

BBenenue B cTepeoMeTpUIo

B3aumHoe pacnonoxeHue
MIPSIMBIX B ITPOCTPAHCTBE

[NapamrenbHOCTH NPSAMBIX H
IIOCKOCTEH B
MIPOCTPAHCTBE

ITepnenauKyJIApHOCTH
MPSIMBIX U TUIOCKOCTEN B
IIPOCTPAHCTBE

23

25

YcraHOBIEHUE NOBEPUTEIBHBIX OTHOUIEHUN MEXIY
Y9UTENeM W €ro YYeHHKaMH, CIIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCIIPHUATHIO YYaIIUMHUCS TPeOOBaHUIA
¥ Tpoch0 yUHTeNs, NMPHUBICYCHUIO WX BHUMAaHUS K
obOcyxmaeMoll Ha ypoke MH(pOpPMAIUY, aKTHBH3AINA
HX I03HABATEIIbHOM JESITCIbHOCTH.

[ToOyxneHne IIKONBHUKOB COOMIONaTh Ha ypOKe
OOUICTIpUHATEIE  HOPMBI ~ TOBEJCHHUS,  IMpaBHia
obmenust co  crapmuMmu  (YUHTEISIMH) |
CBEPCTHUKAMHU (IIIKOJFHUKAMH), IPUHIIUIEI YIeOHOM
JUCHUIUIMHBI ¥ CAMOOPTaHU3aLINH.

Hcnonp30BaHWEe  BOCHHUTATENBHBIX  BO3MOXKHOCTEH
COJIepKaHus y4eOHOTO MpeMEeTa Yepe3 JSMOHCTPAIUIO
JETSIM TMPUMEPOB  OTBETCTBEHHOTO, TPAXKIAHCKOTO
MOBE/ICHHS, TIPOSIBIICHUSI YeJI0BEKOJTIOOUS "
JI0OPOCEPICUHOCTH, Yepe3 MOJ00P COOTBETCTBYIOIIMX
TEKCTOB JIJISl UTCHHUS, 33/1a4 JUIsl PEIICHHUS, POOJIEMHBIX
CUTYyalu# JUIs00CyKICHUS B KJlacce.

Hcronp30BaHWEe  BOCIIMTATENBHBIX ~ BO3MOYKHOCTEH
coziepKaHus y4eOHOTO MpeaMeTa 4epe3 AEeMOHCTPALHIO
JCTAM IIpUMEPOB OTBETCTBCHHOI'0, TI'pPaXIaHCKOIO
MOBEJICHNS, MPOSIBIICHUS YeJIOBEKOIIOOHS u
J0OpOCepIeUHOCTH, Yepe3 NoA0OpP COOTBETCTBYIOMINX
TEKCTOB JIA UTCHUSA, 3ada4 NI pCUICHUS, HpO6HeMHBIX
CUTYaIuil Just 00CyKJISHHsI B KJlacce.

VYTIibl ¥ pacCTOSHUS

16

[MpuMeHeHne Ha ypoKe MHTEPAKTHUBHBIX (opM paboThl
yUaIIUXCS: UHTEIUICKTYAIBHBIX UTP, CTUMYJIUPYIOIINX
MO3HABATENBHYIO MOTHUBALHIO LIKOJIbHUKOB;
JIUJIAKTUYECKOT0 TeaTpa, TJe IMOJyYCHHBbIE Ha YpOKe




3HAHUS OOBITPHIBAIOTCS B TEATPAIBHBIX MMOCTAHOBKAX;
JIUCKYCCHI, KOTOPBIC JAIOT yYalIMMCS BO3MOXKHOCTb
NpUOOPECTH ONMBITBEICHHUS KOHCTPYKTHBHOTO JTUAJIOTA;
TPYyNIoOBOil paboThl WM PabOTHl B TMapax, KOTOpPHIE
y4ar IMIKOJbHUKOB KOMaHIHOHN paboTe u
B3aUMO/ICHCTBUIO C IPYTUMH JEThMH.

MHororpaHHUKA

BkiroueHne B ypoK HIPOBBIX MpOLENYp, KOTOpHIE
MOMOTAIOT  MOAJCp)KaTh  MOTHMBallMIO  JETeH K
MOJMYYCHUIO 3HAaHUH, HaTaXHBAHUIO IO3UTHUBHBIX
MEJIMYHOCTHBIX OTHOLIEHHH B KJacce, MOMOTAIOT
YCTaHOBJICHHAIO JTOOPOXKENaTeNlbHOW aTtMocdepsl BO
BpeMs ypOKa.

BexkTopsl B mpocTpaHcTBe

12

Opranmzanust  medcTBa  MOTHBUPOBAaHHBIX |
SpYIUPOBAHHBIX yuammxcs HaJ ux
HEYCIICBAIONIMMH  OJHOKJIACCHUKAMH,  JAfOIIero
IIKOJIbHUKAM COLMAIBHO 3HAYMMBIN OTIBIT
COTPYAHUYECTBA U B3aUMHOH MTOMOIIIH.

[ToBTOpenue, 0600MICHNE U
cUCTeMaTU3aIHsl 3HAHUIA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

102

HpI/IBHC‘ICHI/Ie BHUMAaHUs IIKOJIBHUKOB K

[EHHOCTHOMY  aCleKTy M3y4aeMBIX Ha ypOKax
SIBJICHHH, OpraHu3anys UX paboThl ¢ IOJy4aeMOi Ha
ypOKe  conManbHO  3HauMMoW  WH(popMarmen
WHHUOWUPOBAHUC €€ O6CY)K):[€HI/IH, BbICKA3bIBaAHUA
yYJaluMHUCS CBOETO MHEHHs 110 €€ IOBOJY, BEIPaOOTKH
CBOET0 K HEell OTHOIICHHSI.
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Ne
n/n

KouuyecTBO 4acon
HaumeHoBaHue pa3aesoB u

TeM MPOrpaMmMbl Bceero
padoTsI

KonTpoabubie

IpakTH4yeckne
padoThI

Bupael 1 popMBbI 1eATEILHOCTH B COOTBETCTBHH C
pa6oyeii nporpaMMoii BocnuTanus (MoayJib
«IKkoabHBIH YPOK»)"

AHaTuTHYEeCKas TEOMETPHS 15

VYcraHOBIEHUE JOBEPUTEIBHBIX OTHOLICHUM MEXIY
YUUTEIIEM M €ro YYCHHKaMH, CIIOCOOCTBYIOUIUX
MTO3UTUBHOMY BOCHPHSATHIO YYalTUMHCS TPeOOBaHMIMA
U Tpoch0 y4uTeNs, MPHUBICYCHUIO WX BHUMAHHS K
o0cyxmaemMoi Ha ypoke MH()OpMAaNnH, aKTHBU3AINN
HX IT03HABATEIIbHOM NeITEIbHOCTH.

[ToBTOpenwue, obo0IIeHNE U

. 15
CHCTeMaTH3aIHs 3HAHUH

[ToOyxneHne MIKOJIBHUKOB COOMIONATh Ha YpOKe
OOWICNIPUHATEIE  HOPMBI ~ TIOBEICHHUS,  IMpaBHia
oOmenns co  crapmmMa  (YIUTENAMH) U
CBEpPCTHUKAaMU (IIKOJHHUKAMH), TTPUHIIUTIBI YIeOHOH
JUCHIUIUIMHBI B CAMOOPTaHU3aIUH.

OOBEM MHOTOTpaHHUKA 17

Tena BpameHus 24

Wcnonp3oBanue BOCIIMTATCJIbHBIX BO3MOXKHOCTEHN
coziepKaHus yueOHOTo MpeMeTa Yepe3 IeMOHCTPAIIMIO
JeTAM  TPUMEPOB  OTBETCTBEHHOT'O, TPaKIaHCKOTO
MOBEJICHHS, MPOSIBIICHHSI YEJIOBEKOITIO0HS "
JI0OPOCEPICUHOCTH, Yepe3 MOJ00P COOTBETCTBYIOIIMX
TEKCTOB JIJISl YTEHUsI, 3a/1a4 ISl PEIICHUsI, POOIIEMHBIX
CHUTYAIMi UI100CYKICHHUS B Ki1acce.

Hcnonb30BaHMEe  BOCHHUTATENBHBIX  BO3MOXKHOCTEH
coJiep KaHus y4eOHOTO MpeMeTa Yepe3 JeMOHCTPAIIUIO
JIeTIM IPUMEPOB OTBETCTBEHHOTO, TPaXJIaHCKOTO
MOBEJICHNS, MIPOSIBIICHUS YeJI0BEKOIIOOHS u
I00pOCeplIeuHOCTH, Yepe3 Moa00p COOTBETCTBYIOIIUX
TEKCTOB JJIsl UTEHHS, 3aJ1a4 JUTS PEIIeHHUsI, TIPOOIIEMHBIX
cUTyauui Ui oOCyKJIeHHs B KJlacce.

Inomaau noBEpXHOCTH U
00BEMBI KPYTIIBIX TEIl

[IpuMeHeHne HA ypOKEe MHTEPAKTUBHBIX GOPM padOTHI
YYAIIUXCA: MHTEIUIEKTYaIBHBIX UI'P, CTUMYIHPYIOINX
[103HABATEIIbHYIO MOTHUBALMIO IIKOJIbHUKOB,
JUJAKTUYECKOTO TeaTpa, IAE IOJyYEHHbIE HA YpPOKE
3HaHUsI OOBITPBHIBAIOTCS B TeaTpaJbHBIX IMOCTAHOBKAX;




JUCKYCCHUN, KOTOPBIE JAIOT yYalluMCS BO3MOXXHOCTb
MIPUOOPECTH ONBITBEICHUSI KOHCTPYKTHBHOT'O JIUAJIOTa;
TPYNIOBOM paboThl WK pabOTHl B Mapax, KOTOpPEIE
y4aT NIKOJbHUKOB KOMaHTHOW paboTe 1
B3aMMOJICHCTBHUIO C IPYTHMU JICTHMHU.

JBmxenus

[ToBTOpenwue, obo0IIeHNE U
cUcTeMaTH3aIHs 3HAHUHN

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME
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BritoueHne B ypOK HMIPOBBIX MPONENYp, KOTOpbIE
MOMOTAIOT  MOJAJCPKAaTh  MOTHBallMIO  JIETCH K
MONYYCHUIO 3HAHUM, HATKUBAHUIO IO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIIGHUI B Kiacce, IMOMOTar0T
YCTaHOBJICHUIO OOpOXKeNmaTeNsHO aTtMochepsl BO
BpeMsl ypOKa.

Opranmzamst  medcTBa  MOTUBHUPOBAHHBIX U
3pYAUPOBAHHBIX ydaluxes Haj ux
HEYCIEBAIOUIUMH  OJHOKJIACCHUKAMHM,  JAOIIEro
LIKOJIbHUKAM COLIMAJIbHO 3HAYMMBIN OIBIT
COTPYZHHUYECTBA M B3aUMHOM ITOMOILH.




INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTAaTUCTHKA» YIIIYOJEHHOTO YPOBHS  SIBJISCTCS
IPOJIOJDKEHUEM U PA3BUTUEM OJIHOMMEHHOI'0 y4eOHOro Kypca yriyOnE€HHOro ypoBHS Ha ypOBHE
cpeaHero ooumiero oOpa3oBaHMsA. YUYeOHbI Kypc MpenHa3HaueH i (OpMUPOBaHHS Y
00y4aroluXcsl CTAaTUCTUYECKONW KYJNbTYpbl M IOHMMAHUS POJIM TEOPUM BEPOSTHOCTEH Kak
MaTeMaTHYECKOTO MHCTPYMEHTA JUIsl M3y4YCHUs CIYYalHBIX COOBITHH, BEIMYMH M IPOIECCOB.
[Tpu u3ydyeHunn Kypca oOoramaroTcs NpeACTaBiICHUs O0YYaroLMXCs O METOJax HCCIENOBaHUS
U3MEHYMBOTO MHpA, pa3BUBACTCA MOHUMAHUWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTH4eCKHX
METONOB II03HaHUS KAK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOI'O
MHUPOBO33pPEHU.

Copnepxanne y4eOHOro Kypca HamlpaBiICHO Ha 3aKpeljeHHe 3HAaHUM, MOJydYeHHBIX INpH
U3y4eHHH Kypca Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHusi, U Ha pa3BUTHE IPEJCTABICHUN O
CIIy4alHBIX BEJIMYMHAX M B3aUMOCBA3SAX MEKYy HUMHU HA BaXKHBIX IIPUMEPAX, CIOXKETHI KOTOPBIX
HOYEPIHYTHI U3 OKPYXKAIOIIero Mupa. B pesynbrare y o0ydyaronuxcsi JOJKHO ChOpMUPOBATHCS
OpefcTaBieHue O Haubosnee YHOTPeOUTENbHBIX UM OOIMX MaTeMaTHYeCKUX MOJENsX,
UCMOJNb3YeMBbIX /ISl  ONUCAaHMS AHTPOIOMETPUYECKUX M JeMOrpauyeckux BeJIUYMH,
NOTPEIIHOCTE B pPa3IUYHBIE pOJa HW3MEPEHHUAX, JUIMTEIBHOCTH O€30TKa3HOW paboThI
TEXHUUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBJICHHM M IpPOLECCOB B OOIIECTBE.
VYuebHblil Kypc sBisiercss 0a30d UIsi OCBOEHHUS BEPOSTHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXO/IMMBIX CIELUAINCTAM HE TOJIBKO MHKEHEPHBIX CIIEUATBbHOCTEH, HO TaK)Ke COLUAIbHBIX
U TCUXOJOTMYECKHUX, MOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAayKH B 3HAUUTEIbHOM Mepe
UCIONB3YIOT amnmapar aHanu3a OosblIuX JaHHBIX. lleHTpanbHyr0 dYacTh ydeOHOro Kypca
3aHHMaeT OOCYX/JeHHEe 3aKOHa OONbIIMX Yucel — (YyHIAMEHTAIbHOTO 3aKOHAa MPUPOBI,
UMEIOILEro MaTeMaTHYeCcKyto (hopMalIn3aluIo.

B cooTBercTBUUM € yKa3aHHBIMHU IIEJIIMU B CTPYKType yueOHoOro kypca «BeposTHOCTH u
CTaTHCTHKa» Ha YriayOJIEHHOM YpOBHE BBIIEICHBI OCHOBHBIE COJEP)KATEJIbHBIE JIMHUU:
«CrnyuaiiHble cOOBITHS U BEpOSITHOCTU» U «Ciy4yaifHble BETMUUHBI M 3aKOH OOJIBIINX YUCEID.

[ToMuMO OCHOBHBIX JIMHUH B y4eOHBIH KypC BKJIIOUEHBI 3JIEMEHTBHl TeOpUU TpadoB U
TEOPUH MHOXKECTB, HEOOXOIUMBIE JUIsl ITOJIHOLIEHHOTO OCBOCHMS MaTepHalla JaHHOrO y4eOHOro
Kypca U CMEKHBIX MaTEMaTHUYECKUX y4EOHBIX KYpPCOB.

Conepxxanne yuHUM «CiyyaifHble COOBITHSI M BEPOSTHOCTH» CIYXXHMT OCHOBOM ISt
(dopMHpOBaHUsT TPEJCTABICHUNH O paclpelielIeHnd BEPOSITHOCTEH MEXIy 3HAaYeHUSIMHU
CIy4alHBIX BEIMYMH. BakHYyI0 4acTh B 3TOM COAEPKATEIBHOW JIMHUM 3aHMMAeT W3Yy4eHHUE
F€OMETPUYECKOT0 U OMHOMHAIBHOTO paclpeieNieHuil M 3HaKOMCTBO C HMX HEMpepbIBHBIMU
aHaJI0raMU — MOKa3aTeJIbHBIM U HOPMAJIbHBIM PACIIPEACICHUSIMU.

TeMbl, CBA3aHHBIE C HENPEPBIBHBIMU CIIy4alHbIMM BEIUYMHAMU U PaCHpEACICHUSAMU,
AKLIEHTUPYIOT BHUMaHHE OOYy4alolUXCsl Ha ONMCAHMM M W3YYEHHUU CIIy4YalHBIX SIBICHUH C
MOMOIUIbI0 HeNpepbIBHBIX (yHKIUI. OCHOBHOE BHHUMAaHHE YHAENSETCS MOKa3aTelbHOMY U
HOPMAJIBHOMY PAaCIIpeIECICHUAM.

B ydeOHOM Kypce mnpeaycMaTpuBaeTCsi O3HAKOMUTEIBHOE M3YYEHUE CBS3H MEXIY
CIIy4alHBIMHU BEJIMYMHAMH M OMHUCAHUE 3TOH CBS3U C MOMOIIbI0 KOAIPGUIIUEHTa KOPPETISIUN U
€ro BBIOOPOYHOIO aHajora. OTH D3JEMEHThl COJEpXKaHMUA pPa3BUBAIOT TeMy «Jlmarpammbl
pacceuBaHMs», HM3YYCHHYI0 HAa YpPOBHE OCHOBHOrO 0O0mero o0pa3oBaHus, U BO MHOI'OM
OTNHPAIOTCS Ha CBEJICHUS U3 KYpCOB alredpbl U T€OMETPUH.



Emé oaun sneMeHT copeprkaHusi, KOTOPBIN MpeagaraeTcsi Ha 03HAKOMUTEIHHOM YPOBHE —
MOCJIEIOBATEIbHOCTh CIIy4allHbIX HE3aBUCUMBIX COOBITHM, HACTYMAIOUIUX B €IUHUILY BPEMEHHU.
O3HakOMJICHHE C paclpeiclieHUEM BEpPOATHOCTEH KOJIMYECTBA TAaKUX COOBITHHA HOCHUT
pa3BUBAIOIINN XapaKTep U SBISETCS aKTyaJbHBIM I OyIyluX aOUTYpHUEHTOB, MOCTYIAIOIINUX
Ha Y4eOHBbIe CIEIUAIbHOCTH, CBA3aHHbIE C OOLIECTBEHHHIMU HAayKaMM, IICUXOJIOTHEH U
yIpaBJICHUEM.

Ha usydenne ydueOHOro Kypca «BeposSTHOCTh M CTATUCTHKAa» Ha YIIyOJICHHOM YpPOBHE
otBoauTCcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henenmo), B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA
10 KUIACC

I'pad, cBsa3ubIil rpad, mytu B rpade: nukisl U nenu. CreneHp (BaJICHTHOCTH) BEPIIUHBI.
I'padsr Ha IOCKOCTH. [lepeBbsi.

CnyyvaiiHbple KCIIEPUMEHTH! (OMBITHI) M CIy4yailHble COOBITHS. DJIeMEHTapHble COOBITUS
(ucxomsr). BepodarHocTh citydailHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSITHOCTH COOBITHH.
CrnyyaliHbl€ ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu Haj COOBITHAMHU: INepecedeHue, 0ObeJUHEHUE, MPOTUBOIOIOKHbBIE COOBITHSL.
Huarpammsl Ditniepa. Dopmyiia ca0KeHUsI BEPOATHOCTEH.

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOATHOCTEN. J[epeBO CIIydalHOTO 3KCIIEPUMEHTA.
®opmyna nonaHo# BeposTHocTU. Popmyia baiteca. HezaBucumblie coObITHS.

BbunapHblii ciyyaifHbIil onbIT (MCHIBITaHKE), yCIeX U Heynada. He3aBucHMble UCTIBITAHUS.
Cepust He3aBUCHMBIX HUCHBITAaHUN 10 mepBoro ycmexa. IlepecraHoBku u ¢akropuan. Ywucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroToHa.

Cepust HezaBucuMbIX wHcnbiTaHui bepnymnu. ChyvaliHplii BbIOOD W3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOcTed. JlnarpamMma pacnpezneseHusl.
Onepauuy Hajx ciaydyalHbIMM BelduuMHamMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacnpeneneHuii, B TOM 4Kciie TeOMETPUUYECKOe U OMHOMHUAIBHOE.

11 KUIIACC

CoBMeCTHOE pacrmpefeneHue ABYyX CHOydallHbIX BennunH. He3zaBucumblie ciaydailHble
BEJIMYMHBI.

MaremaTnueckoe OXHAAHUE CIIy4aiHOM BenuuuHbl (pacmpeneneHus). lIpumepst
IPUMEHEHHS MAaTeMaTH4eCKOro OXKUAaHWs (cTpaxoBaHue, JoTepesd). MaTtemaruueckoe
OXXpJaHue OMHApHOH ciy4ailHOW BennuumHbl. MaTemaTruyeckoe 0KMJIaHUE CYMMBI CITy4ailHBIX
BEJIMYMH. MaTeMaTnyeckoe 0’KuJaHlue TreOMETPUUECKOr0 U OMHOMUAIBHOTO pacipeleIeHHH.

Jucnepcuss M CTaHAApPTHOE OTKJIOHEHHE CIIy4ailHOW BeNWYHMHBI (pachpeneseHus).
Hucnepcuss OMHapHOM ciydaliHOW BeMMYMHBI. MaTeMaTHUecKoe OKUAAaHWE MPOU3BENEHUS U
JUCTIEPCUsl CYMMBI HE3aBUCHUMBIX CITy4ailHbIX BETUYMH. Jlucnepcus v cTaHAapTHOE OTKIOHEHHE
OMHOMMAIIBHOTO paclpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKIOHEHHE IeOMETPUYECKOIo
pacnpeeneHusl.

HepasenctBo YeOwiméBa. Teopema YeObmuéBa. Teopema beprymnn. 3akoH O0mbIIMX
yucen. BbeiOOpouHbIli MeTon uccienaoBaHuii. BreiOopounbie xapaktepucTuku. OIleHWBaHHE



BEPOSITHOCTH COOBITUS 1O BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTelHMX rUNoTe3 ¢ MOMOLIbIO
U3Y4YEHHBIX PaCIpeICICHUN.

HenpepeiBable ciydaiinble BenuuuHbl. [Ipumepbl. DyHKIUSA IIOTHOCTU BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpeleleHHe M €ro CBOMCTBAa. 3ajaud, NPUBOIAIIME K
IIOKA3aTeIbHOMY PpACIpEIeICHHUI0. 3ajadd, NPUBOIALIME K HOPMAJIbHOMY PACHPENCICHUIO.
OyHKIUS TUIOTHOCTH BEPOATHOCTH IIOKA3aTENLHOTO pacupeieneHus, (YHKIUS IUIOTHOCTH
BEPOSITHOCTH HOPMaJIBHOIO pactpezeieHus. OyHKIMsa INIOTHOCTH U CBOMCTBA HOPMAaJIbHOTO
pacnpeneseHusl.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajaud, NPUBOJALIME K
pacnpezenenuto Ilyaccona.

KoBapuanust aByx ciaydailHpIX BenuduH. KodpOUIMEHT IHMHEHHOW KOppesiuu.
CoBmecTHbIE HAOMIOIEHUS IBYX BeIMUMH. BbiOopouHslit k03¢ uieHT koppenauuu. Pazmuune
MEXy JMHEHHON CBS3bI0O M INPUYMHHO-CIEACTBEHHOM CBsI3bl0. JIMHENHas perpeccus, METOJ]
HaWMEHBIIINUX KBAIPaTOB.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«BEPOSITHOCTH U CTATUCTHUKA» (YIJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMM  OOYYaIOMIETOCs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOrO OOIIECTBa, MPEACTABICHHE O MAaTEeMAaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBJICHHM, MpOIEnyp TpaKIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYTroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBLHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKITUSIMU U HA3HAUYCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

c(hOpPMUPOBAHHOCTh POCCUNCKON TPaKIAHCKOM MACHTUYHOCTH, YBaXEHHS K MPOLUIOMY U
HACTOAIIEMY POCCUUCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTUKEHHSIM POCCHUUCKUX
MaTeMaTUKOB M POCCUUCKON MaTeMaTH4YECKOW IIKOJIbI, MCIOJb30BAHUE 3TUX JIOCTHKCHUH B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHMHCKOTO  Hapoja, CQOPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMS, dTHUYECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTH)KEHUN HAyKU U JACSITENbHOCTBbIO YYEHOTO, OCO3HAHUE JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYHBOTO OyayIIEro;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS

ACTETUYECKOE  OTHOIIEHWEe K  MHPY, BKIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, peHIeHHW, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3uyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEpECaxX 37J0POBOIO
u Oe3omacHOro o0Opa3a >XU3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3/IOPOBBIO (3I0pPOBOE
nuTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITHN U OTABIXA, PETYIsIpHas (pU3ndecKkast akTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATHSIX CIOPTUBHO-03/I0POBUTENIBHOM J1€ATEIbHOCTHIO;



6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HaHUE IICHHOCTU TPYIOJIO0MS, HHTEPEC K Pa3IHMuHBIM cdepam
npodeCCHOHATILHON JESTEIBHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOW U €€ MPUIIOKEHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymied mnpodeccu U pealn30BbIBATE COOCTBEHHBIE
KU3HEHHbIE IIJJaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy O0Opa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKECHUU BCEH )KU3HH, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
IIPAKTUYECKMX 3a/1a4 MATEMaTUYECKON HAIIPaBICHHOCTH;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

C(OPMHPOBAHHOCTb 3KOJOIMUYECKOW KYyJIbTYPbI, IOHHMaHHE BIMAHUSA COLMAIBHO-
DKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HaHUE
r00anbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOjieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HaHMUM I peleHHs 3a/ad B 00JIACTH OKpY’Karollel cpelbl, INIaHUpOBaHUE
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUM Il OKPYKAIOLEN CPE/Ibl;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHSI HAYKU U OOLIECTBEHHOW MPAKTHKH, TOHUMAaHWE MaTeMaTHYeCKON HayKH Kak cdepsl
4eJI0BEUYECKON JEATENIbHOCTH, 3TAllOB €€ pa3BUTHSA U 3HAYMMOCTH JUIsl Pa3BUTHs LIMBUIIM3ALINY,
OBJIQJICHUE SI3BIKOM MATEMAaTUKN U MAaTEMaTU4YECKOM KYJIBTYPOM KaK CpEICTBOM II03HAHUS MHUpa,
TOTOBHOCTb OCYHIECTBJIATH IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh HHANBUAYAIBHO U
B IpyIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJoruueckne aeicTBus:

BBISABJIIAATE U xapaKTemeBaTL CYHIGCTBGHHI)IC HpI/I3HaKI/I MAaTEMATUYCCKUX O6’B€KTOB,
MOHSTUM, OTHOIICHWH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNPEICNICHUs MOHSITHUH,
yCTaHABIMBATh CYIIECTBEHHBIM NpU3HAK KIAcCU(PUKALMK, OCHOBAaHUSA [Isi OOOOLIEHUS U
CpaBHEHUS, KPUTEPUHU TPOBOJMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OpPMYJIHpPOBaTh U MPeoOpa3OBbIBATh CYKIEHUS: YTBEPIUTENbHbIE WU
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeUus B (pakTax,
JMaHHBIX, HAOMIONEHHWSX W  YTBEPXKICHUSIX, TMpeanaratb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNI;

JA€JIaTb BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, }IC,HYKTI/IBHI)IX U HWHIYKTHUBHBIX
YMO3aKJIFOUeHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOANTH CAMOCTOSATEIHHO JI0Ka3aTeIhCTBA MATEMATUUECKUX YTBEPIKICHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEDHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOUpaTh CHoco0 pemieHus Yy4eOHOW 3amgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboliee MOAXOMANIMA C YY4ETOM CaMOCTOSITENFHO BBIJEICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareLCKUeE AeliCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIE0BATENbCKUNA MHCTPYMEHT MO3HAHUA, (POPMYIHUPOBAThH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIMBaThH HCKOMOE W JaHHOE,
(GhopMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINIO, MHCHHE,



MPOBOAUTH CAMOCTOSITENIFHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMAaTHYECKOTO OOBEKTa, SIBIICHHUS, IMPOIIECCA, BBIIBICHUIO
3aBUCHUMOCTEN MKy 00bEKTaMU, SIBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HAOJI0/IEHUS], UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IEeHHI;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

PatGora ¢ undopmaumeii:

BBISBJISITH JeUIIUTHI HHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX IS OTBETa Ha BOIPOC U JJIS
peleHus 3a1auu;

BbIOUpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  PAa3IMYHBIX THUIOB, AaHAIU3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh U HHTEPHPETUPOBATH HH(POpPMALMIO pPA3IMYHBIX BHIOB U  (QopMm
MIPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  WHGPOPMAIUIO, TPEACTABIATh €€ B  PANIMYHBIX  Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCT, MHGOPMAIMU TIO0 CAMOCTOSATENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPUIM.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE /1eliCTBUSA

Oo0wmenne:

BOCIIpMHUMATb H (bOPMy.HI/IpOBaTI) CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LECIIIMU
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX M IMHCbMCHHBIX
TEKCTaxX, JaBaTh IIOSCHEHUS [0 XOAY pEIICHHs 3aJadd, KOMMEHTHPOBATh IOJTY4YCHHBIN
pe3yJIbTaT;

B X0Jie OOCYXKIEHMs 3aJaBaTh BOIIPOCHI MO CYIIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb WJACH, HALCJICHHBIC HA IMOUCK PCUICHHA, COIIOCTABJISATb CBOU
CYXJIEHUS C CYXICHUSMH JPYTrUX YYaCTHUKOB JUANora, oOHapy>KMBaTh Pa3IMyMe U CXOJCTBO
MO3ULIMH, B KOPPEKTHOU popme (HGOpMyTUpOBaTh pa3HOIIACHsI, CBOU BO3PAXKEHHUS;

NpEACTAaBIATL PE3YJIbTAaThl PCIICHUA 3aadd, JKCICPUMCHTA, HUCCICOAOBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopmaT BBICTYIJIEHHUS C Y4YETOM 3ajad [pEe3eHTAluu |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

COCTaBJIATh IUIAH, aJTOPUTM pElIeHHs 3a/auyd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEJIbHON peQIIeKCUU KaK OCO3HAHHs COBEPIIAEMBIX JeHCTBUI
U MBICIUTENIBHBIX MPOLIECCOB, HUX pe3ydbTaToB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIA ITpoLiecca U pe3ynbTaTa peleHNs MaTEMAaTUYECKON 3a1a4H;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAMJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;



OLICHUBATh COOTBETCTBHE pe3yibTaTa IEIHM H YCIOBHSIM, OOBSICHATH TPHYHHBI
JOCTMDKEHUSI WM HEIOCTIDKEHHSI Pe3ylIbTaTOB JESATENbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITeJILHOCTh:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBHIYaIbHOH PaOOTHI MPH
pemieHMH y4eOHBIX 3a1a4y, NPUHUMATH IeJb COBMECTHOW JEATENbHOCTH, IUIAHHUPOBATH
OpraHu3allii0 COBMECTHOW palOThI, pacmpenensaTb BHIbI paboT, JOTOBapUBATHCS, OOCYXKAATh
npoIiece M pe3yabTaT paboThl, 0000IIATh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPynmoBbIX (Gopmax paboThl (0OCYKIeHUsS, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBD» W WHBIC), BBITIONHSATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOM JICUCTBUS C
JPYTUMH 4JI€HAMH KOMAaHJbl, OLIEHUBATh KAayeCTBO CBOETO BKJIaJa B OOLIMHA MPOAYKT IO
KPUTEPHSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy 10 kinacca o0yyaronuiicss Hay4uTCs:

CBOOOZHO ONEpPUPOBATH MOHATUAMU: Tpad, Tuiockuid rpad, cBsA3HBIN rpad, myTh B rpade,
LeNb, LIUKII, IEPEBO, CTENIEHb BEPILIUHBI, JEPEBO CIYyYalHOTO SKCIIEPUMEHTA;

CBOOOJIHO OMEPUPOBATH TMOHATHUSAMU: CIYYalHBIA SKCIEPUMEHT (ONBIT), CiIy4ailHOE
cOOBITHE, 3JIEMEHTApHOE Ccly4yailHoe coObITHE (JIEMEHTapHBIH HCXOM) CIy4ailHOro OIbITa,
HaXOJIUTh BEPOSATHOCTU COOBITUH B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMY;

HaXOJUTh U (POpPMyTUpOBaTH COOBITHS: NepeceueHre, OObeAMHEHUE TAHHBIX COOBITHH,
coObITHE, TPOTUBOIOJIOKHOE JaHHOMY, MCIONb30BaTh IuarpaMMmbl Oijepa, KOOPAUHATHYIO
OpsAMyl0 s pelIeHHs 3a/ad, I0JIb30BaThCsl (OPMYJION CIIOXKEHHMsS BEpOATHOCTEH s
BEPOSTHOCTEH JABYX U TpeX CIydailHBIX COOBITUH;

ONEpUpPOBaTh MOHATHUAMHU: YCIOBHAasi BEPOSITHOCTh, YMHOXKEHHE BEPOSTHOCTEH,
HE3aBUCHUMBbIE COOBITHSI, AEPEBO CIyYailHOrO 3KCIEPUMEHTA, HAXOIUTh BEPOSITHOCTH COOBITHH ¢
MOMOIIBIO TpaBWJIa YMHOXKEHUs, JiepeBa CIy4aifHOrO OIbITa, UCIOJIb30BaTh (POpMyy MOITHOM
BEpOSATHOCTH, (opmyiny baiieca mpu pemeHnn 3agad, onpeaensTh HE3aBUCUMOCTb COOBITHH 1O
dbopMyIie 1 IO OpraHU3aliK CIy4aitHOro SKCIIEPUMEHTA;

IPUMEHSTh M3y4yeHHble KOMOWHATOpHBbIE (OPMYJBI JUIsl TNEPEUYUCIICHUS 3JIEMEHTOB
MHOXECTB, 3JIEMEHTapHbIX COOBITHHM CIy4allHOTO OMbITAa, pELIEHUs 337ad 10 TEOpUHu
BEPOSITHOCTEM;

CBOOOJHO ONEPUPOBATH MOHATUAMU: OMHAPHBIN CIy4yailHBIA OMBIT (UCIBITAHUE), YCIEX U
HeyJaya, HE3aBUCHUMBbIE HCIIBITAHUS, CEpUs HUCIBITAaHUN, HAXOIUTh BEPOSTHOCTU COOBITHUH: B
CEpHUHU UCTBITAaHUI IO NIEPBOTO YCIEXa, B CEPUM UCIBITAHUN BepHyIIM, B OINBITE, CBA3aHHOM CO
CJIlydaifHBIM BBIOOPOM M3 KOHEYHOI COBOKYITHOCTH;

CBOOOAHO  ONEpUpOBaTh  MOHATHSAMH:  Cly4ailHass  BeJIMYMHA,  paclpeelieHue
BEpOATHOCTEH, UarpaMMa pacipejielieHus, OuHapHas ciydaiiHas BeJIMYHMHA, T€OMETPHUUECKOE,
OMHOMMAJIBHOE paclpe/ieieHue.

K xonmy 11 ki1acca o0yyaromuiicss HAyYUuTCS:

ONepUpPOBaTh MOHATHUAMU: COBMECTHOE paclpejiesieHue JByX CIy4YallHbIX BEJIWYHH,
UCII0JIb30BaTh TAOJIMILy COBMECTHOIO PAaCIpEAeICHHs IBYX CIyYaiHbIX BEIUYHH Ui BbIICICHUSL
pacnpeneneHus Kaxa0i BEIUUNHBL, ONPEAeICHUS HE3aBUCUMOCTH CITy4aliHbIX BEJIMYMH;



CBOOOJTHO ONEPUPOBaTh MOHATHEM MAaTEMaTHUYECKOIO OXXMJAHWS CIydailHOW BEIMYMHBI
(pactipeenienusi), MPUMEHSATh CBOMCTBA MAaTEMaTUUYECKOrO0 OXHJIAHHUS TPU PEIICHUH 3aj1ad,
BBIYUCIISATH MATEMATUYECKOE OXKHIaHNEe OMHOMHAIBLHOTO M TEOMETPUIECKOTO pacipeieeHuH;

CBOOOJIHO OIEPUPOBATh MOHATUSAMU: JUCIEPCUS, CTAHIAPTHOE OTKJIOHEHHE CllydyailHOMN
BEJIMYMHBI, NPUMEHATh CBOWCTBA AMCIEPCUU CIIydyailHOM BeNWYMHBI (paclpelesieHus) Npu
pemieHun 3ala4d, BBIYHUCIATH AJUCIICPCUIO W CTAHAAPTHOC OTKJIOHCHUC TI'COMECTPUUYCCKOro H
OMHOMHUAIBHOIO paclpeaeIeHul;

BBIUUCIIATH  BBIOOPOYHBIE XapaKTEPUCTUKU IO JIaHHOM BBIOOPKE U  OLICHUBATh
XapaKTEePUCTUKN TE€HEPAJIbHOM COBOKYMHOCTH JAHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHKAM.
OueHuBaTh BEPOSITHOCTU COOBITUM M NIPOBEPSTh IMPOCTEHIIME CTAaTUCTUYECKUE THUIIOTE3BI,
MMOJIb3YACh U3YUCHHBIMU pACIIPCACIICHUAMMU.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoauuecTBOo yacoB

Ne HaumeHoBaHme pa3aesioB U TeM
n/n nporpamMmbl

Bcero

KonTpoabubie
padoTsI

IpakTH4yeckne
padoThI

Bupabl 1 (popMBI 1eTEILHOCTH B COOTBETCTBHH C
pa6oyeii nporpaMMoii BocnuTanus (MoayJib
«IKkoabHBIH YPOK»)"

1 DeMeHTHI TeopuH rpadoB

YcraHOBIEHHWE  JIOBEPUTENIBHBIX  OTHOIIECHUN
MEXIy  yduTelleM W €ro YYeHUKaMH,
CMOCOOCTBYIOIIUX TMO3UTUBHOMY  BOCIIPHSITHIO
ydammMucs TpeOOBaHMM H TPOCHEO yUYUTEds,
MIPUBIICYCHUIO WX BHUMAaHHS K O0OCYXKIaeMoil Ha
YpOKe nH(popMaIuy, aKTUBU3ALNU 1504
MO3HAaBaTEIbHOM ACATCILHOCTH.

Ciy4daliHbIE OIBITHL, CIIy4aiiHbIe
COOBITHSI U BEPOSATHOCTH COOBITHIA

IToGy>xneHue IKOIBLHUKOB COOMIONATh HA YpOKE
OOIIeTIpUHATEIE HOPMBI  ITTOBEICHUS, IpaBHiIa
oOmennss co  crapmumMu  (YYUTENsIMH) U
CBEpCTHHKaMH  (IIKOJIbHUKaMH),  MPUHIIMIIBI
y4eOHOW TUCIUILIMHBI U CAMOOPTaHHU3AIINH.

Omnepariu HaJl MHOXKECTBAMH U
coobITusAMH. CI0KEHHE U

3 YMHOXKEHHE BEPOSTHOCTEH.
YciioBHasi BEpOSITHOCTD.
He3aBucumsie coObITHS

HCIIOJB30BaHUE BOCIHUTATEIBHBIX BO3MOYKHOCTEH
COZIepIKAHUS y4eGHOTOo npeaMeTa uepes
JIEMOHCTPAIIMIO JIETSIM TPHUMEPOB OTBETCTBEHHOTO,
Tpa’Xa1aHCKOT'O IMOBCACHNA, IIPOABJICHUA
YEJIOBCKONIOOMS M JOOPOCEePICYHOCTH, depes
10I00p COOTBETCTBYIOIIMX TEKCTOB JIJIsl YTCHUS,
3aJ1a4 JUIs PEIICHUs, MPOOJIEMHBIX CUTYallUH JIst
00CYKICHHsI B KJIacce.

4 O1eMeHTbl KOMOWHATOPUKHI

Wcnonp3oBaHnue BOCIHUTATEIIBHBIX BO3MOYKHOCTEH
COJIEpIKaAHUS y4eOHOT0 npeaMera yepes
JIEMOHCTPAIIHIO JIETSM MPUMEPOB OTBETCTBEHHOTO,
TpaXX1aHCKOT'O IIOBCACHUA, IIPOABJIICHUSA
YEJIOBEKOMIOONST W TOOpOCEpIeYHOCTH, Uepe3
O00pP COOTBETCTBYIOIIMX TEKCTOB JUISl YTEHUS,
3aJ1a4 JUIsl PeLICHMs], IPOOJIEMHBIX CUTYallMH IS
00CyXIeHUS B KJ1acce.

5) Cepuu mociieIoOBaTeIbHBIX

[lpuMeHeHHe Ha YpOKE WHTEPaKTUBHBIX (opM




ucneiTanuil. Mcnsitanus
Bepuymnu. CyuaiiHblii BEIOOp 13
KOHEYHOH COBOKYITHOCTH

CrydaliHble BETUYHUHBI U

paboThl  yYaluXcs: HWHTCIUICKTYAIbHBIX — HID,
CTUMYJIMPYIOIIMX TO3HABATEIbHYIO MOTHUBAIUIO
IIKOJIbHUKOB;  TUAAKTHYECKOTOo  Tearpa, TIe
[IOJTyYeHHBIE Ha ypOKe 3HAHWS OOBITPHIBAIOTCS B
TeaTpalbHBIX TTOCTAHOBKAX; NHUCKYCCHUU, KOTOPHIE
JAIOT YYaI[uMCsl BO3MOXXHOCTh NMPHUOOPECTH OIBIT
BeJIeHNs] KOHCTPYKTHBHOTO HAJIOTa; TPYIIOBOI
paboTel wiu pabOTBl B MapaX, KOTOpbIC Y4ar
IIKOJILHUKOB KOMaHHOW pa0oTe U
B3aMIMOZICHCTBHIO C IPYTHMU ICTHMHU.

BxiroueHue B ypoK WIPOBBIX MPOIERyp, KOTOpbBIE
IIOMOTAIOT IOAJEPKATh MOTHBALMI JETEH K
MIOJIyYECHUIO 3HAHWW, HAJa)KMBAaHUIO TO3HTHUBHBIX

pacnpeaeneHus 14 MEXITHYHOCTHBIX OTHOILICHHUH B KIIACCE, MOMOTAlOT
YCTAaHOBJICHUIO J0OpOXKenaTeibHOH aTMochepbl BO
BpEMsl ypoKa.
OBUIEE KOJIMYECTBO YACOB I10 34
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11 KUIACC

Ne n/mm

HaunMeHoBaHue pa3jaeioB U TeM
NPOrpaMMBsl

KoauuecTBo yacoB

KonTposabHbie

Bcero
padoTsI

IIpakTu4eckue
padoTsI

Buabl 1 (popMBbI 1eATEILHOCTH B
COOTBETCTBHHM ¢ padoyeil mporpamMmoii
Bocnutanusa (MoayJs «llIkoabHbI ypok»)"

3aK0H OOJIBIINX YUCET

11eMEHTHI MAaTEMAaTHUECKON
CTAaTUCTUKHN

HenpepsiBHBIE CilydaiiHble
BEJIMYMHBI (pactpe/iesieHus),
MIOKa3aTeIbHOE U HOpMaJIbHOE
pacnpeneneHus

YcTaHOBJIEHHE TOBEPUTENIBHBIX OTHOIIEHUN
MEXJy YYHTEIeM ¢ €ro YYCHHUKAMH,
CHOCOOCTBYOIINX MTO3UTUBHOMY
BOCHPUATHIO YUYalIUMHCA TpeOOBaHHUA U
pock0  y4WTeNns, TPHUBIEYCHHUIO  UX
BHUMaHUSI K o0OCyKJaaeMol Ha Ypoke
nH(popMaIuy, aKTUBH3AIUN HX
MMO3HABATEIILHOM IEeSITEIIbHOCTH.

[ToOyxeHue MIKOJIHHUKOB COOMOIATh Ha
ypOKe OOLICTTPHUHATEIE HOPMBI TOBEICHHS,
npaBuiIa oOmIeHus co CTapIIUMH
(yuurensmu) " CBEPCTHUKAMHU
(WIKONMPHWKAMK),  TPUHIMIE  y9eOHOU
JAUCHUILIMHBL U CAaMOOpPraHru3alu.

UCTIOJIb30BaHKe BOCIIUTATEBHBIX
BO3MOYKHOCTEH COJIepKAHUS yueOHOTO
npe7Mera  uYepe3  JIEMOHCTPANHUI0  JICTSAM
NPUMEPOB  OTBETCTBEHHOTO, TPAXKJAHCKOTO
IMMOBCJCHUA, IIPOABIICHUA LIe.]'IOBeKOJ'IIO61/151 u
JI00POCEPICUHOCTH, qyepes noxoop
COOTBETCTBYIOIIUX TEKCTOB ISl UTCHUS,

3a/1a4 IS perieHus], MpoOIeMHBIX CUTYaITUi
JUII00CYXKICHUS B KJIacce.

Pacnpenenenue Ilyaccona

Hcnonb3oBanue BOCTIUTATEIBHBIX
BO3MOXHOCTEH CoJIepKaHUS yueOHOTO
npesMeTa  depe3  JEMOHCTPAlHUI0  JICTSIM
IPUMEPOB  OTBETCTBEHHOTO, TPa’KJAHCKOTO
IMMOBCJACHUA, IIPOABIICHUA tIe.]'[OBeKOJ’[IO6I/I$I u
I0OPOCEPICYHOCTH, qyepes moxoop
COOTBCTCTBYIOIIIMUX TCKCTOB JJIA UTCHUSA, 3a/1a4




IUTS pelieHusl, TPOOJIEMHBIX CUTYallui 115t
o0cCysKeHHs B KJ1acce.

CBsI3bp MEXIy CITy4alHBIMU
BEJIMIMHAMHU

[IpumeHeHne Ha ypoKe HHTEPAKTUBHBIX (GOPM
paboTHl yJamuXcs: MHTEIUICKTYaJIbHBIX HIP,
CTUMYIUPYIOLIHX MI03HABATEIILHYIO
MOTHUBALIMIO HIKOJIBHUKOB; TUAAKTHYECKOTO
Tearpa, Tlie TOIyYeHHbIE HA YpPOKE 3HAHMS
OOBITPHIBAIOTCS B TEATPATBHBIX ITOCTAHOBKAX;
JMCKYCCHH,  KOTOpBIE JAIOT  yYalIuMCS
BO3MOXXKHOCTh TPUOOPECTH OMNBIT BEICHHUS
KOHCTPYKTHBHOTO  JHAJIOTa;  TPYIIIOBOH
paboThl WM paboOTHI B TapaxX, KOTOPHIE ydar
IIKOJILHUKOB KOMaHHOW pa0oTe U
B3aUMOJICHCTBHIO C APYTHUMH JETbMU.

O00011IeHNE ¥ CUCTEMATH3ALIUS
3HAHUHU

11

BxiroueHne B ypOK HUIPOBBIX MPOLEAYD,
KOTOPBIE MOMOTAOT MOAAEPKATh MOTUBALIUIO
JIeTel K TOJIYYEHUIO 3HAHWM, HaJIaKUBaHUIO
TMO3UTHBHBIX MEKJINYHOCTHBIX OTHOIICHUH B
KJacce, TIOMOTaroT YCTaHOBIICHUIO
Jno0poxenaTeNibHOM  atMocepsl BO  BpeMs

ypoKa.

OBLIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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