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MHNOACHUTEJBbHASA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «AJiredpa 1 Ha4yajia MaTeMaTHYeCKOro aHAIN3a)
6azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCy/IapCTBEHHOTO0 00pa30BaTENbHOIO CTaHAApTa CpeAHero oOIiiero odpazoBaHus, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEeOOBaHUH, MPEIbIBISIEMbIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TPagUIMA POCCHIICKOTO o0Opa3zoBaHusa. Peanmmzamus mporpaMmbl 00ECHIEUMBACT OBIAICHHUE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMH OCHOBY IJid CaAMOPA3BUTHUA U HCIIPCPLIBHOI'O
o0pa3oBaHus, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, JUYHOCTHOTO W TO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTH 00Y4arOIIUXCSl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTUYeCKOTO aHaIu3a» SBIAETCS OJHUM M3 Hauboiee
3HAQYMMBIX B MPOrpamMMe CTaplIe IIKOJIBI, MOCKOIbKY, C OAHOM CTOPOHBI, OH OOECreYMBaET
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YEHMs] BCEX E€CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrou
CTOPOHBI, (OPMHUpPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YalluXCs Ha YpOBHE,
HEOOXOUMOM JUIsI OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTH.
B pamkax maHHOro Kypca ydaiiydecs OBJIaJeBalOT YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOW HAaYKH,
KoTOpasi GopMyJIUpYyEeT CBOU JOCTUKEHHS B MaTeMaTu4yeckoil popme.

Kypc anrebpbl u Hayanm MaTeMaTUYECKOTO aHANU3a 3aKJIabIBA€T OCHOBY JIJISl YCHEIIHOTO
OBJIAJICHUS] 3aKOHaMHM (U3UKH, XUMHUU, OWOJIOTUM, TOHUMAaHHUS OCHOBHBIX TEHJICHIUI
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
N KOMITIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HCIIOJIb30BaTh UX B HOBCGI[HCBHOﬁ XU3HU. B TOXE
BpeMs OBJIaJIeHHE aOCTPaKTHBIMU W JIOTUYECKH CTPOTUMH MATEMaTUYECKUMHU KOHCTPYKIIMSIMH
pa3BUBaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH YTBEPIKICHUS,
UCIIONb30BaTh 0000IIeHHe W KOHKpETH3aIuio, abcTparupoBaHHE W aHAJOTHIO, (OpMHUpYeET
KpC€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anre6pm 1 HaydaJl MaTEMAaTU4YCCKOI'O
aHaJau3a B CTApLIEH IIKOJIE y4alllMecs MOJy4YaroT HOBBIM OIBIT PEIIEHUs NMPUKIAIHBIX 3a/ad,
CaMOCTOSITEIbBHOTO ~ MOCTPOCHHMSI ~MaTEMaTUYECKUX  MOJENIEeW pealbHbIX CUTyallud U
WHTEpPOpPETAllMM TOJYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKUX
3aKOHOMEPHOCTEN B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOMIMMUCA MAaTEMAaTHYECKUMH
OTKPBITUAMU U UX aBTOpPaMHU.

Kypc obmamaer 3HaYUTENbHBIM BOCHHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 y4eOHBI MaTepuan, CnocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHUS,
TaKk ®W 4epe3 crnenupuKky ydeOHON JACSATENBHOCTH, TpeOyromeld CcaMOCTOSTEIbHOCTH,
AKKYpaTHOCTH, HpO}IOJ'DKI/ITeJ'II)HOI\/’I KOHICHTpauu BHUMAHUA u OTBETCTBCHHOCTHU 3a
MOJIYYeHHBIH pe3yibTarT.

B ocHoBe meromuku oOydeHus anredbpe W HadajgaM MaTEeMATHUYECKOTO aHaau3a JIEKHT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

Crtpykrypa Kypca «Anredpa 1 Hauaisa MaTeMaTUYECKOr0 aHaJIM3a» BKIIOYAET CIEAYIOIINe
COJlepKaTeNbHO-METOANYeCKre JHUHUU: «Yucna U BeUUCHeHUs», «DyHKIMH U Tpaduxm,
«YpaBHEeHUsI U HEpaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOKeCTBAa U JOTHUKa.
Bce ocHOBHBIE conepikaTenbHO-METOINYECKUE JTUHUHM W3Y4aroTCsl Ha MPOTSHKEHMHM ABYX JIET
oOydeHHus B cTapllel IIKOJIe, ECTECTBEHHO JOMOJHSASA APYr Apyra M IMOCTENEHHO HACHIIAsACh
HOBBIMH TCMaMH W pas3acCiiaMu. I[aHHBIﬁ KypC ABJIKCTCSA HWHTCTPATUBHLIM, ITOCKOJIBKY
oOpenuHsIET B cede COAep)KaHUE HECKOJBKUX MaTeMaTHYeCKUX JUCHUIUIMH: anreodpa,



TPUTOHOMETPHS, MATEMATUYECKUN aHAIU3, TEOPHsI MHOKECTB U J1p. [1o Mepe Toro kak yuyamniuecs
OBJIAJICBAIOT BCE Ooyiee MMPOKHMM MATEeMATHUYECKUM allllaparoM, y HHUX TOCIEeI0BATEIIEHO
dbopMUpYyeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJIENb PEaTbHOM
CUTyalluu, MPUMEHITh 3HAHUS, MOJIyYeHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJIK3ay, A PELICHUS CaMOCTOSTENbHO C(OPMYIMPOBAHHONW MaTeMaTHYECKOW 3agadd, a
3aTE€M UHTEPIPETUPOBATH MOJYYECHHBIN PE3YJIbTAT.

CognepxxarenpHo-MeTOonMuecKass  JuHUS — «Yucna W BBIYMCIICHHS» — 3aBEplIaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAyaTo B
OCHOBHOI1 mikonie. B crapiieil mkone ocoboe BHUMaHue yaemnsieTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3amucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHME pPAUMOHAIBHO BBIIOJIHATH JACHCTBUS C HUMH, JElaTh
OPUKUAKY, OIEHUBaTh pe3ynabTar. OOydamomuecs TMOMY4YalOT HaBBIKM MPUOIMKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YWCIAMH, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BaHMSI MATEMATUYECKNX KOHCTAHT, OCHUBAHUSI YU CIIOBBIX BHIPAXKEHHUI.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEAM3YyeTCs Ha TPOTSHKCHUH BCETO OOYYCHHS B
CTaplied WIKOJE, IMOCKOJbKY B KaXJOM pas3lelie IMporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aAa4. OOydaromuecs: OBlaJeBalOT Pa3IMYHBIMU METOJIAMU PELICHHUS LIETbIX,
paIMOHATILHBIX, UPPAITUOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKIX
YpaBHEHUM, HEPABEHCTB U UX cUCTeM. [lonydeHHbIE YMEHUS UCIIOIB3YIOTCS MPU UCCIECTOBAHUHI
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHUi GyHKiuu. [lanHas comepkarenbHasl TUHUS BKIIOYAET B
ceOst Takke (OPMUPOBAHWE YMEHUW BBIMONHATH pacuéTel 1o (opmyrnam, mpeodpazoBaHUs
LEJbIX, PalMOHAJIbHBIX, WPPAUMOHAIBHBIX W TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TaKkKe
BBIpQXEHHH, COJEpKAIIMX cTerneHu W jorapudmel. brnaromaps u3ydeHUio anreOpanmueckoro
MaTepuana MPOUCXOIUT JalbHEeNIee pa3BUTHE allTOPUTMHUECKOTO M aOCTPAKTHOTO MBIIILICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOThl C CHMBOJBHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHHs IPAKTHUECKUX U €CTeCTBEHHO-
Hay4HbIX 3a/Ja4, HAIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKAa HAYKH.

ConepkarenbHo-MeToauuecKass TUHUS «DyHKIUA U TpaduKu» TECHO TEPEIIeTaeTcs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHHus Mmarepuana. V3ydeHWe CTENeHHOH, MoKa3aTeNbHOW, Jnorapu@MuUeckod u
TPUTOHOMETPUYECKUX (YHKUIUN, WX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKUIUN s
pelIeHUsT 3a/lady U3 JPYTruX y4eOHBIX MPEIMETOB W PEATbHOW JKM3HM TECHO CBS3aHO KakK C
MaTEeMaTUYECKHM aHAJIM30M, TaK U C PEIICHHEeM ypaBHEHUU W HepaBeHCTB. [Ipu sTom OosbImoe
BHUMaHUE yJensieTcs (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3IMYHBIME BEIMYMHAMH, HCCIEAOBAaTh TMONTY4YeHHbIE (YHKIUU, CTPOUTh UX TpauKu.
Marepuasnn 3TOH COAEpPKATEIBHON JIMHUU HAlEJIeH Ha pa3BUTUE YMEHHH UM HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXATh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOW. Ero wu3yueHume crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOIIEHHIO W  KOHKpETHU3alluH,
VCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenbHas nuHua «Hadama maTeMaTnyeckoro aHajau3a» MO3BOJISIET CYHIECTBEHHO
pacIIMpUTh KPYT KaK MAaTEeMaTHIECKUX, TaK U MPUKIATHBIX 33124, JOCTYIHBIX 00yJarOIIUMCs, Y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh MCCIIEZIOBATh M CTPOUTH Tpadukul (YyHKIUH, OTPEAETISATh UX
HauOOoJbIIME U HAUMEHbILNE 3HAUYEHUS, BRIYUCIATH IIOMAAN GUTryp U 0OBEMBI T€J, HAXOAUTH



CKOPOCTM M YCKOPEHHs NpouLeccoB. JlaHHas coaepKaTelbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHSI MAaTEMATUYECKUX MOJENEH peaJbHBIX CHUTyallUHd, HAaXO0XICHUS
HAaWIy4llero penleHusl B NPUKIAIHBIX, B TOM YHCJIE COLMAJIBHO-3KOHOMHYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYE€CKOI'O aHaJIM3a CIIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTO,
(opMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, ()OPMUPOBAHUIO YMEHUI pacro3HaBaTh
IIPOSIBJIEHUS 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE U HcKyccTBe. OOyuaroimmecs Y3HaKOT O
BBIIAIOIMXCS] pe3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HAayKd, M HX
aBTOpax.

CopnepxaTenbHO-METONNYECKAs JTUHUA «MHOXECTBA U JIOTMKa» B OCHOBHOM ITOCBSIIICHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHbBIE IIPEJICTABICHUSI IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMNI
BCE pasleibl MAaTeMAaTUKM W €€ MNPWIOKEHHWH, OHU CBS3bIBAIOT Pa3HbIE MaTEMaTU4YECKHE
JUCLMIUINHBL B eauHoe uenoe. Iloaromy BaXkHO nIaTh BO3MOXHOCTb IIKOJBHUKY IIOHMMAThb
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMAaTWKHM U HCIOJIb30BAaTh €ro s
BBIPAKEHUS CBOUX MBICIEH.

B kypce «Anrebpa u Hauaja MaTeMaTHYECKOTO aHaIM3a» HMPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAHUS, KOTOpbIE NPHU3BaHbl CHOPMUPOBATH HABBIKU IMOCTPOEHUS
MOJIeNIell peallbHBIX CHTYallui, UCCIIEOBAHUS 3TUX MOJENIEH C MOMOMIBIO anmapaTa aareopsl u
MaTeMaTUYeCKOI0 aHajlu3a M MHTEPHpPETAluu IOJy4YeHHBIX pe3yibTaToB. Takue 3amaHus
BIJIETEHBl B Ka&XIbli M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
WCIIOJIBb3YETCS U1 pEeLICHUs IPUKIAIHBIX 3anad. [Ipy pelmeHnn peanbHbIX NPaKTUYECKUX 3a7ad
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETU3MPOBATH MpoOIeMy.
JlesaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs NPHUKIATHBIX 3a7ad OpraHU3yeTcsl B
npoliecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hauala MaTeMaTHYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayajl MaTeMaTUYecKoro aHajau3a Ha 6a30BOM
ypoBHE oTBOAUTCS 2 yaca B Hezento B 10 kiacce u 3 yaca B Hezenmto B 11 kiacce, Bcero 3a Ba
roja ooyuenus — 170 gacos.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BbIYHCICHUSA

Parnmonanbubie uyncna. OOBIKHOBEHHbBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoanyeckue Apodu. Apudmerndyeckue Omepaludd C  pallMOHaJIbHBIMU  YHCIAMH,
npeoOpa3oBaHus YMCIOBBIX BbIpakeHUH. [IpumeHeHune apoOell M MPOLEHTOB ISl pELIeHUs
MIPUKIIAIHBIX 33/1a4 U3 Pa3IN4HbIX OTPACIICH 3HAHUU U PEAIIBHOU KU3HH.

JeiicTBuTenbHble yKcha. PanuoHanpHble W MppaloOHANbHBIE uyucia. Apudmernueckue
orepanuy ¢ AeUCTBUTEIbHBIMU yuciaMu. [IpuOamkEéHHbIe BBIYMCIECHUS, IPABUIa OKPYIJIEHUS,
IIPUKUJKA U OLICHKA PE3YyJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbM nokazateneMm. CranpaptHas Gopma 3amicH JACHCTBUTEIHHOTO YHUCIA.
Hcnonb3oBanue mnoaxofismeil (GopMbl 3amMcH  JICHCTBUTENBHBIX YHCEN IS PELICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABIICHUS JAHHBIX.



Apudmerndeckuii KopeHb HaTypaJibHOW cTeneHu. JIelcTBua ¢  apudMeTHYECKUMHU
KOPHSIMH HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHCJIOBOI'O apryMEHTA.

YpaBHeHus1 1 HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHBIE TPE0Opa30BAHUS.

[IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
bopMyIIBI.

VYpaBHeHHE, KOpPeHb ypaBHeHMs. HepaBeHCTBO, pelleHne HepaBeHCTBa. Merton
MHTEPBAJIOB.

Pemenue nensix U ApoOHO-PAIMOHATBHBIX YPAaBHEHUN H HEPABEHCTB.

Penienue nppannoHaJIbHbIX YPaBHEHUI U HEPABEHCTB.

Peniennre TpUroHOMETPUUYECKUX YPABHEHUM.

[IpuMmeHeHre ypaBHEHMM M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKHUX 33/1a4 U 3a7ad U3
Pa3IUYHbIX 00J1aCTe HAyKU U peaJIbHOM JKU3HH.

DOyHKIUH U rpauKu

OyHk1us, crnocoOsl 3ananus GpyHkuu. ['padpux pynkuuu. Bzanmuo oOpatHbie QyHKIIMH.

Ob6nacTp ompeneneHus © MHOXeCTBO 3HaueHui ¢pyHkuuu. Hymu ¢ynakuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKITUH.

CrenenHas (pyHKIMsS C HAaTypaJbHbIM M LieJbIM Ioka3areneM. E€ cBolicTBa M rpaduk.
CaoticTBa u rpaduK KOpHsI N-0i CTEHEHH.

TpuroHomerpuveckas OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPHUECKUX (YHKIUI
YHUCJIOBOTO ApIyMEHTA.

Havana maTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH,  €HOCOOBI  3aJaHUsl  MOCTeNOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudpmernueckas U reoMerpuueckas —mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH I'€OMETPHUECKONW MPOrpecCUi.
@dopmyna CIOXKHBIX IPOLEHTOB. lcrnonb3oBaHWe NMPOTPECCUM NSl PEIIECHUS PEANIbHBIX 3a1ady
MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoecTBO, onepanuu HaJ MHoXecTBamu. [luarpammsel Oiinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O armapara Jjsl OMMCAHMs peajbHBIX MPOLECCOB M SBIEHUH, IpU
pellIeHnu 3aa4 U3 IpYrux y4eOHbIX MPEIMETOB.

Onpenenenne, Teopema, CIEACTBUE, T0KA3aTEIbCTBO.

11 KUIIACC
Yucsa v BbIYUCTICHUSA
HarypanbeHble u niensle yncia. [Ipu3Haky AeTMMOCTH HEIbIX YHCEIL.
CreneHs ¢ pallMoHAIBHBIM ITOKa3areneM. CBONCTBaA CTENEHH.
Jlorapudm uncna. JlecaTuuHble U HATypaJIbHBIE JIOTapH(PMBI.
YpaBHeHUsI M HEpaBEHCTBA
[IpeoOpazoBanue BeIpaKEHUH, COIEPIKAIINUX JTOTAPU(PMBI.
[TpeoOpa3oBaHue BHIpAKEHUN, COAEPIKAIINX CTENCHH C PAllMOHAIBHBIM IIOKA3aTEIEeM.
ITprMepBl TPUTOHOMETPUUECKHUX HEPABEHCTB.
[Toxa3arenbHble ypaBHEHUSI U HEPABEHCTBA.



Jlorapugmuueckue ypaBHEHHUs 1 HEPABEHCTBA.

CucreMbl TUHEHHBIX YpaBHEHMH. PelnieHue NpUKIagHbIX 3a7ad C IOMOIIBIO CHUCTEMBI
JIMHEUHBIX YPAaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKHUX 3ajad U
3a[a4 U3 Pa3NUYHBIX 00JIaCTel HAYKU M peabHON JKU3HU.

DOyHKUUH U rPapuKu

Oynkuus.  [lepuonnyeckue  Qynkuuu. IIpomexkyTkn  MOHOTOHHOCTH — (YHKLHMH.
Maxkcumymbl 1 MUHUMYMbI (yHkiuu. HauOosnbliee M HauMeHbllee 3HaueHHEe (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

[Toka3zarenbHas u orapudmuueckas GyHKIMU, X CBONCTBA U TpapUKU.

Hcnonb3oBanue rpadukoB GyHKUUHN 1711 pellieHHs] ypaBHEHUH U JIMHEWHBIX CUCTEM.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYTUX yIeOHBIX MPEIMETOB U pPEaTbHOW KHU3HH.

Havaja maTeMaTH4eCKOro aHaJIM3a

HenpepsbiBable pyHKIMN. MeTOA HHTEPBAIOB /JIs pEIIeHUs] HEPABEHCTB.

[TpousBonnas GpyHkiuu. ['eomerpuyeckuii 1 GU3NIECKUN CMBICI TIPOU3BOTHOM.

[TpousBoaHbIe 31eMEHTApHBIX (QYHKIMH. POpMyIbl HAXO0XKIEHUS MPOU3BOJHONW CYMMBI,
IPOM3BEACHUS U YACTHOTO (DYHKIIMH.

[TprMeHeHHe MPOU3BOAHOM K HCCIeA0BaHHUIO (YHKIMNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenre HanOoJbIIero ¥ HAMMEHBIIETO 3HAYCHUsT (PYHKIIUU Ha OTPE3KE.

IIppuMeHeHne NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajaydax, AJIs ONpeaesieH!s] CKOPOCTH MpoIiecca, 3aJaHHOro (opMysIoi WU rpadukom.

ITepBooOpaznas. Tabauia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (U3NYECKU CMbICI. BblunMcieHue HHTErpana 1o
dbopmyrne Hetorona—JleliOnuna.

IIVTAHUPYEMBIE PE3YJIbTATBI

OcBoenune y4yeOHoOro mpenmera «MaTeMaTHKa» IOJKHO oOecrieuyuBaTh JIOCTHXKEHHE Ha
YpOBHE CpenHero oOmero oOpa3oBaHUs CIEAYIOMIUX JUYHOCTHBIX, METANpPEeIMETHBIX U
IpeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMUHOCTHBIE PE3YJIbTATBI

JlugHOCTHBIE PE3yNbTAaThl OCBOCHHS MPOrpaMMbl y4eOHOTo mpeamera «MartemaTuka
XapaKTePU3YIOTCS:

['paxxnanckoe BocuTaHueE:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKOW TO3HWIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIE€Ha POCCHUHCKOrO OOIECTBa, MPEICTABICHUEM O MAaTEMaTHUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHUH, TPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAIHHBIMA WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM.

[TaTpuoTrueckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM TPaKIaHCKOW MJIEHTUYHOCTH, YBAXEHHUS K TMPOILIOMY
U HACTOSLIEMY POCCHUUCKOM MaTEeMaTUKH, ILIEHHOCTHBIM OTHOIIEHHEM K JIOCTHUXKEHUSIM
POCCUHCKHX MAaTeMaTUKOB M POCCHUMCKOM MaTEMAaTHYE€CKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX
JTOCTYDKCHHUH B APYTUX HAyKaxX, TEXHOJIOTHAX, chepax YKOHOMUKH.



JlyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHS

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOr0 Hapojaa; CcHOpMHUPOBAHHOCTHIO
HpaBCTBCHHOI‘O CO3HaHHA, DSTHYCCKOI'O IIOBCACHUA, CBA3aHHOIO C HpaKTI/I‘-IeCKI/IM HpI/IMeHCHI/IeM
JOCTHKCHUH HAYKH M JIEATSIBHOCTHIO YUEHOr0; OCO3HAHWEM JIMYHOTO BKJIAJa B MOCTPOCHHUE
YCTOMYMBOTO Oy IYILEro.

DcTeTHYECKOE BOCIIUTAHHUE:

OCTCTUYCCKHUM OTHOIICHUCM K MI/Ipy, BKJIFOYas 3CTGTI/IKy MaTEeMATNUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUH, PacCYKICHUH; BOCIPUUMYHUBOCTHIO K
MaTEeMaTHYECKUM aCIIeKTaM Pa3JInYHbIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

C(l)OpMI/IpOBaHHOCTbIO yMeHI/ISI HpI/IMeHHTL MATCMATHUYCCKUEC 3HAHHUA B I/IHTepecax
3I0POBOTO W 0€30MacHOro oOpa3a »XH3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3JIOPOBBIO
(3mopoBoe mHTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHITUH M OTIbIXA, peryispHas (usnueckas
aKTI/IBHOCTI)); (1)I/I3I/I‘-IGCKOFO COBepHIGHCTBOBaHI/ISI, HpI/I 3aHATUAX CHOpTI/IBHO-O3IIOpOBHT€JII:H0ﬁ
JIEATENHHOCTRIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYHY, OCO3HAHHEM IICHHOCTU TPYAOJIOOUS; WHTEPECOM K Pa3IMYHbIM
chepam pohecCHOHATTLHOW ACSITEILHOCTH, CBSI3aHHBIM C MAaTEMATHKON W €€ TPUIIOKEHUSIMH,
YMEHHEM COBEpILATh OCO3HAHHBIN BBIOOp OynyIiei mpodeccuu U peaan30BhIBaTh COOCTBEHHBIE
JKU3HCHHBIC IIJIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTBEO K MaTeMaTHYECKOMY OOpa30BaHHIO H
caM0o00Opa30BaHUI0 Ha TMPOTSHKCHUHM BCEH J>KU3HU; T'OTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pCHIeHI/II/I HpaKTI/ILIGCKI/IX 3a1a4 MaTeMaTH‘IGCKOI;'I HaHpaBHCHHOCTI/I.

DKOIOTrHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYPhl, MOHUMAHUEM BIMSHUSA COLMATIBHO-
HPKOHOMUYECKUX TMPOILIECCOB HA COCTOSHUE MPUPOIHOW U COILMANBHON Cpeibl, OCO3HAHUEM
MIO0ATLHOTO — XapakTepa JOKOJOTHMYECKHX  MpoOJieM; OpUEHTAalMed Ha  MPUMCHCHHE
MaTeMaTUYeCKUX 3HAHUM JUIs pellieHMsl 3a7ad B 00JIacTU OKpYXarolle cpeibl, IIIaHUPOBaHUs
MOCTYIKOB M OIEHKU WX BO3MOXHBIX MMOCIEICTBUHN ISl OKPY>KAIOIIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOLIECTBEHHON MPAaKTUKH, TOHUMAHUEM MaTeMaTU4YECKON HayKu Kak cepbl
YeNOBEUYeCKON JesTeNbHOCTH, ITANOB €€ Pa3BUTHUSL U 3HAYMMOCTH IS Pa3BUTHS [IUBUIN3AIUY;
OBJIAJICHUEM SI3BIKOM MaTEMaTHKH U MaTeMaTH4eCKOW KyIbTYpOW KaK CpPEJACTBOM MO3HAHUS
MHpPa; TOTOBHOCTBIO OCYIIECTBJIATH MPOSKTHYI0 M  HCCIEAOBATEIBCKYIO JIEATSIBHOCTh
I/IHJIHBHJIyaHBHO U B prHHe.

METANPEIMETHBIE PE3YJIbTATHI

MerTanpeMeTHBIE pe3yIbTaThl OCBOSHHUS IPOTPaMMBbI YI€OHOTO MpeaMeTa «MareMaTukay
XapaKTepU3YIOTCS  OBJAJICHUEM  YHHBEPCAIGHBIMUA  HO3HABAMENbHbIMU  OeliCEUsMi,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU, — YHUBEPCAIbHOIMU — De2VIAMUGHbIMU
oeticmeusmMu.

1) Vhusepcanvhvle noznasamensusle oeticmeust, obecnewusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00yYaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAOWe20 Mupa;
npUMeHeHUe 102UYeCKUX, UCCIe008aAMeNbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuet).

bazoBbie mornueckue neMCTBUS:



® BBIBIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMHU; (OPMYIHUPOBATH ONpPEAENCHUsI MOHATHUM;
YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KiIaccH(PHUKAIMM, OCHOBAHUS ISl 00001IeHuUs
Y CpaBHEHUS, KPUTEPUU ITPOBOIUMOTO aHAIN3A;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIBHBIC H
OTpUIATENIbHbIC, EANHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IIPOTUBOPEUMS B (haKTax,
JTAHHBIX, HAOMIOACHHUSIX W YTBEPKACHHSX; MPEIararb KPUTEPUH JJISi BBISBICHHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JlenaTh BHIBOJIBI C HCIIONH30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTENLHO JOKa3aTebCTBA MaTEMaTHUECKUX YTBEPKACHUH (TpsAMbIe
U OT TMPOTUBHOTO), BBICTPAUBATh AaAPryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTh Ccroco0 pemieHuss y4eOHOUM 3aaauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelIeHus, BEIOUpaTh HauOOJIee MOIXOAIINNA ¢ y4ETOM CaAMOCTOSTEIIPHO BBIICICHHBIX
KpUTEPUEB).

ba3oBble nccnenoBaTenbcKue A1eUCTBUSA:

® WCIOJIb30BaTh  BONPOCHI  KaK  HMCCJIENOBATENbCKUH  MHCTPYMEHT  IIO3HAHMS;
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO ITO3HUIIUIO,
MHEHHUE;

® TIPOBOJUTH CAMOCTOSATENHHO CIUIAHUPOBAHHBINA OJKCIEPUMEHT, HCCIEOBAaHUE TIO0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaThyecKoro oObeKTa, SBIEHHs, IHpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEX1y OObEKTaMH, SBICHUSMH, MPOIIECCAMU;

® camMoCTOATEeNbHO (opMynupoBaTh OOOOIIEHUST W  BBIBOJABI IO  pe3yjbTaTam
MpOBeAEHHOTO HAOTIOJCHMS, UCCIEAOBAaHUSA, OIEHUBATh JOCTOBEPHOCTh MOMYUYEHHBIX
pe3yNbTaTOB, BEIBOJIOB U 00OOIICHHIA;

® POTHO3UPOBATH BOZMOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTAThH MPEIMOI0KCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ota ¢ undopmanmeii:

® BBIIBIATH ACPUIUTHI WH(GOPMAIIUHU, JAHHBIX, HEOOXOIUMBIX IJI1 OTBETa Ha BOIPOC U
TSl peIIeHUs 3a/1a4u;

e BBIOMpaTh WHGOPMAIMIO U3 HWCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIW3HPOBATH,
CUCTEeMaTH3UPOBATh W HWHTEPIPETHPOBATH WH(POPMAITUIO PA3TUYHBIX BHJIOB U (GopM
MPEJICTaBJICHHUS,

® CTPYKTYpUpOBaTh HWH(MOpPMAIUIO, TPEACTaBIATh €€ B  Ppa3IMuHbIX  (opmax,
WLTIOCTPUPOBATH TpadUuecKH;

® OIICHWBATh HAAE&KHOCTh HWH(OOpPMAIIMU IO CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) VHusepcanvhvle KOMMyHUKamueHvle Oeticmeus, 06ecneuusarom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.

Obuenue:

® BOCHPHUHHUMATH U (HOPMYIHUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUAMH U LEISIMHU
OOIIeHMs; SCHO, TOYHO, TPAaMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U



IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOY PEIICHUA 3a1a4i, KOMMEHTUPOBATh
IIOJIyYECHHBIH pe3yibTarT;

B X0/ 00CYXJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAaeMOW TeMBI, IPOOJIEMBI,
pemaeMoil  3ahaud, BbICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOUCK pPELIEHUs;
CONOCTABJIATh CBOU CYXKICHMS C CYXACHHAMH JPYIMX YYacTHUKOB JHMAJIOra,
oOHapy’KUBaTh pa3INyuue U CXOACTBO MO3ULUI; B KOPPEKTHOH (opMme GOopMyIHpOBaTh
pa3sHOIJIacHsl, CBOU BO3PAKCHHUS;

IIPEICTABIIATh PE3YNbTAThl PEIICHU 3alauk, SKCIIEPUMEHTA, UCCIIECI0BaHuUs, TIPOCKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BHICTYIUICHHUS C Y4ETOM 3a4ay IMPE3CHTAUH U
O0COOEHHOCTEN ayAUTOPHH.

CoTpyaHUYECTBO:

INOHMMATh U MCIOJb30BaTh INPEUMYILECTBA KOMAaHJHOW M WHAWBHUYaJbHOM pabOThHI
OpU pelIeHUH Y4YeOHBbIX 3ajJad; IPUHUMATh IeJb COBMECTHOM JEATEebHOCTH,
IUIAHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHUIbI PadoT,
JIOTOBAapHUBATHCS, OOCYKIATh IPOLECC M pe3ynbTaT padoThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJICH;

y4acTBOBAaTh B IPYMIIOBBIX (hopMax paboThl (00CyKAeHUsI, 0OMEH MHEHHUH, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JeMCTBUS C JPYTUMU YWIEHaMU KOMaH/1bl; OLIEHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMIA
IPOAYKT [0 KPUTEPHSM, CPOPMYITHPOBAHHBIM YyYaCTHUKAMU B3aUMOACHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hopmuposanue Cmolcio8bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranusanus:

COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3ajaud, BbIOMPATh CIOCOO pPELIeHHS C Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTpOIIb:

BJIQ/IETh HABbIKAMHU II03HABATEIbHOM peQIeKCUM KaK OCO3HAHUS COBEPIIAEMbBIX
JNEMCTBUH M MBICIMTENBHBIX IPOLIECCOB, MX pe3yJabTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pEeUIeHHs MaTeMaTHYecKOi
3a/1a4i;

NPEBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTbH IPHU PELIEHUH 33aJaul, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, TAHHBIX, HallIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEId U YCIOBHSIM, OOBSICHITH NPUUYUHBI
JOCTMDKEHUSI WIIM HEOCTHMIKEHUS PE3y/IbTaTOB JIEATENbHOCTH, HAaXOAWUTh OIIUOKY,
JlaBaTh OLIEHKY PHOOPETEHHOMY OIBITY.

NPEJIMETHBIE PE3YJIBTATHI
OcBoeHne yueOHOro Kypca «Anredpa W Hayaia MaTeMAaTHUYECKOTO aHadn3a» Ha YPOBHE
cpenHero odmero oOpa3zoBaHus JOHKHO 00eCreunBaTh JTOCTHKEHUE CIEIYIOIIUX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:
10 KJIACC
Yucaa 1 BIYMCTIEHUS
OnepupoBarTh MOHATHSIMH: PAIMOHATBHOE M JEHCTBUTEIHLHOE YHCIIO, OOBIKHOBCHHAS U
JeCATUYHAS P00k, TPOLICHTHI.



BeinonHATe  apudmeTrndyeckue ONepalud ¢ PAUOHAIBHBIMU M J€HCTBUTEIBHBIMU
qHCIIaMHU.

BomonsaaTe npuOIMKEHHBIE BBIYMCICHHSA, HCIOJB3YS IpaBWIa OKPYIJICHUS, J€NaTh
IIPUKUAKY U OLIEHKY Pe3yJIbTaTa BIYMCICHUM.

OnepupoBaTh HNOHATHSAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (opma 3amnucu
JEMCTBUTENIFHOTO YKCIa, KOPEHb HATYPaJbHOW CTENEHH; HCIOJIb30BaTh MOAXOIAIIYIO (OpMYy
3aMcH JEHCTBUTEIBHBIX YHCEN JUIsl PEIICHUs TPAKTUUECKUX 3314 U IIPEJICTaBICHUS JaHHbBIX.

OnepupoBaTb TMOHATHUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IIPOM3BOJIBHOIO  YIJIA;
UCIIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHusI U HEPaBEeHCTBA

OnepupoBaTh NOHATUAMU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; 1I€JI0€, PAllMOHAIBHOE,
VPPaLMOHAIIbHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BeimonuaTe  npeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBID@KEHUMM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonusaTe npeoOpa3zoBaHusl LENbIX, PALUOHAIBHBIX U UPPALMOHAIbHBIX BBIPAXKEHUHN U
pelaTh OCHOBHBIE TUIIBI LIENbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHHs U HEPABEHCTBA JUIsl PELICHMS MaTeMaTUYEeCKUX 3a/lad Y 3a1ad u3
Pa3IUYHbBIX 00J1aCTEH HAyKU U peaJIbHOM JKU3HH.

MopnenupoBaTh peajbHblE CHUTyallud Ha S3bIK€ aireOpbl, COCTaBIATh BbIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA II0 YCJIOBUIO 3a/Jayd, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TpaPUKH

OrnepupoBaTh NOHATHSAMU: (PYHKITUS, CTOCOOBI 3aaHusl (DYHKIIMH, 00IacTh ONpPEICICHHS
¥ MHOXXECTBO 3HAa4eHUH QyHKIUH, rpaduK GyHKINHU, B3aUMHO 0OpaTHbIE () YHKITUH.

OnepupoBaTb MOHATUSAMHM: YETHOCTb M HEYETHOCTh (YHKUMH, HYIH (QYHKLUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GQyHKIUN A1 pELICHUS] YpaBHEHHH.

Crpouth U yuTaTh rpauku JTUHEHHOW (YHKIMH, KBAAPAaTHUHOW (YHKIIMH, CTEIIEHHOMH
(YHKLUY C LENbIM [TOKa3aTeIeM.

Hcnonb3oBarh rpaduku QyHKIUN UIsI UCCIEIOBAHMS MPOIIECCOB M 3aBUCUMOCTEH TpHU
pelIeHny 3a/a4y U3 APYTrux y4eOHBbIX NMPEAMETOB U PEaJbHOM KM3HU; BBIpaXKaTh (opMyliaMu
3aBUCUMOCTH MEX]ly BEIMYMHAMH.

Havana maTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh MOHATHSAMH: IOCJIEI0BATEIbHOCTh, apupMeTHUecKas U TeoMeTpuyecKas
MIPOrPECCHUH.

OnepupoBaTh NOHATHAMU: OECKOHEYHO yOBIBaIOIIasi TeOMETpUYEcKas POrpeccusi, cymma
0eCKOHEUHO yOBIBaOIIEH reOMETPUUECKOI MPOrPEeCcCHH.

3aaBaTh MOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IMOCIEA0BATEIBHOCTEN M MPOrPecCHil A pelleHus: peabHbIX
3a/1a4 PUKJIAAHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

OnepupoBaTh MOHATHUSAMHI: MHOXECTBO, OTI€pPaIK HaJl MHOKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amapar sl ONMCaHMs PEaJIbHBIX IPOLIECCOB
U SIBJICHUH, IPU PELICHUH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.



11 KJIACC

Yuciia ¥ BBIYMCICHUSA

OnepupoBaTb MNOHATHSMM: HATypaJlbHOE, L€J0€ YHUCIO; MHCIONb30BaTh IPU3HAKU
JIETUMOCTH LIEJbIX YUCEIl, PA3JIOKEHHE YUCIIA Ha IPOCThIe MHOKUTENHU I PELIeHUs 3a1a4.

OnepupoBaTh MOHATUEM: CTENEHb C PAllMOHAILHBIM I10KA3aTEeJIEM.

OnepupoBaTh MOHATUSAMH: JIoTapu(M YUCIIA, TECATUYHBIC U HATYPaJIbHBIC JIOTapU(MBI.

YpaBHeHusI 1 HEPaBEeHCTBA

[IpumensaTh cBOMcTBa CTemeHW s MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
HNOHATUSAMM:  II0Ka3aTeIbHOE YPAaBHEHHWE U  HEPAaBEHCTBO; peIlaTh OCHOBHBIE  THIIbI
[I0KAa3aTeNbHbIX YPABHEHUN U HEPABEHCTB.

Bremonuate mpeoOpa3oBaHusl BBIPAKEHHUH, COAEpXKAIIUX JIOTapu(Mbl; OINEPUPOBATH
HOHATUAMM: JIOrapu(MUUYECKOE YpaBHEHHE U HEPABEHCTBO; pEUIaTb OCHOBHBIE THIIbI
JOrapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

Haxonuts pemenust npocTednxX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUH U €€ pelIeHUE; UCII0JIb30BaTh
CUCTEMY JIMHENHHBIX YpPaBHEHUH Ui PEeLICHUs IPAaKTUYECKUX 3a/1ay.

HaxonuTh peuieHus NpocTeHIINX CUCTEM U COBOKYITHOCTEH pallMOHATIbHBIX YpaBHEHUH U
HEPABEHCTB.

MopnenupoBaTh peajbHblE CHUTyallud Ha S3bIK€ aireOpbl, COCTaBIATh BbIPAXKECHMUS,
YPaBHEHMsI, HEPABEHCTBA M CHCTEMBI 110 YCIOBUIO 33J]auH, UCCIIEe0BaTh IOCTPOESHHBIE MOJIEINHU C
UCIIOJIb30BaHUEM ammapaTa anreOphl.

DyHKIUHN U TpaPUKH

OnepupoBaTh MOHATUSAMHU: TepuoanYecKass (QYHKIHUS, TNPOMEXKYTKH MOHOTOHHOCTU
(GyHKLIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOoJblllee U HAaUMEHblIee 3HAaueHus (YHKIHUU Ha
IPOMEXKYTKE; UCTIOIb30BaTh UX JJIsl UCCIE0OBaHUS (DYHKIUH, 3aJaHHOH rpa)uKOM.

OnepupoBarb  NOHATHSMM:  TpadUKH  TOKa3aTeNbHOM,  Jorapudmuueckoil u
TPUTOHOMETPUUECKUX (PYHKUMI; N300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTU U UCIOJB30BaTh
JUISl pEIIEHUs] YPAaBHEHUIN U HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHUH H
MCIIOJIb30BATh UX JUISl pEIIEHUs] CUCTEMBI JINHEWHBIX ypaBHEHUH.

Hcnonb3oBarhk rpaduku GyHKIHMN IS HCCIIEIOBAHUSA TMPOIECCOB W 3aBUCUMOCTEH U3
JPYTUX y4eOHbIX AUCHUILIUH.

Havana maTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh  MOHATHSAMH:  HENpepbIBHAsS  (QYHKIMS;  NpPOU3BOAHAs  (YHKIUU;
HCIIOJIb30BaTh T€OMETPUUECKUN U PU3NYECKUIT CMBICI TPOU3BOIHOM [Tl pEIIeHUs 3a]1a4.

Haxoaute mpou3BOAHBIE 3J€MEHTapHBIX (DYHKIHMHA, BBIYUCIATH NPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHA.

Hcnonp30BaTh MPOU3BOJAHYIO JJIsi HUCCleNoBaHUS (YHKIMM HAa MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIETOBAHUS K IOCTPOEHUIO IPaUKOB.

Hcnonp30BaTh NPOU3BOAHYIO I HAXOXKJIEHUS HAWIYYILEro PEIIeHHs B IMPHUKIAIHBIX, B
TOM YHCJIE COLIMATIBHO-DKOHOMHYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSMU: NEpBOOOpa3Has W MHTErpall; MOHMMATh I€OMETPHUUECKUN U
(bu3UYEeCKUi CMBICI HHTETpaIa.

Haxoaute mepBooOpa3Hble 3J€MEHTAPHBIX (DYHKIUI; BBRIYUCIATH MHTErpal mo (opmyre
Herorona—Jleitbuuna.



PemraTs IMPUKJIAAHBIC 3a4a4i, B TOM YHUCJIC COLUAIBHO-DKOHOMHUYCCKOI'o U (1)1/[31/1‘1601(01"0
XapakTepa, CpCaACTBAMH MATECMATUYCCKOT'O aHAJIMN34a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
Ne HaumenoBaHue pa3jieioB u KounuecTBo yacos Buabl 1 popMbI 1eATeILHOCTH B
n/n TE€M NPOrpaMMbl B K()HTp()ﬂ],Hble HpaKTI/I‘IGCKI/Ie COOTBETCTBHUH C paﬁoqeﬁ HpOFpaMMOﬁ
cero N
padoThI pa6oTnI Bocnutanus (moayab «llIkoabHblil ypox»)"
YCTaHOBJICHUE JOBEPUTEIBHBIX OTHOILICHUIMEK Y
MHOKeCTBa PAIHOHATBHBIX I YUYHUTEJIEM U €r0 yYCHHKaMHU,CIIOCOOCTBYOINX
o MO3UTUBHOMY BOCIIPHUSITHIOYUYaIIAMHUCS]
JIEWCTBUTEIbHBIX YUCE. .
1 14 1 TpeOOBaHUI U TPOCHO YUHUTEIIs, IPUBICUCHUIO HX
PaunoHanbHble ypaBHEHUS U .
BHUMaHHs K 00CYKIaeMOi Ha ypoKe
HCpaBCHCTBA WHPOPMAIIUK, aKTUBH3ALUN HX IMO3HABATEILHON
JIeSITEIIbHOCTH
MMPUBJICUCHNEC BHUMAaHHNA HIKOJIbHUKOB K
2 Oyukuun u rpaduku. CTeneHs ¢ 6 [ICHHOCTHOMY aCIIEKTY M3y4aeMbIX Ha YPOKax
LIEJIBIM I10Ka3aTeIEM SIBJICHUH, OpraHu3alysl UX paboThl CIOTy4aeMOM
Ha ypOKE COIMAIBHO 3HAYMMOM WHpOpMaLne
AprdMeTHUeCKHit KOpeHb N—0ii UCIIOJIb30BAHNE BOCIIUTATEIbHBIXBO3MOKHOCTEH
cojiepKaHusl y4eOHOTONpeaMeTa Yepes3
3 creneny. MppannonaibHele 18 1
JIEMOHCTPALIUIO ACTIMIIPUMEPOB OTBETCTBEHHOTO,
YpaBHEHUS U HEPABEHCTBA A ——_
HPOSIBIICHUE YEIOBEKOITFOOHS I/I
DopMyIbI TPUTOHOMETPHH. Jno0pocepieuHOCTH, qepes nozaoop
4 Tpuronomerpuyeckue 22 1 COOTBETCTBYIOLINX TEKCTOB JUISl YTCHHS, 32184
ypaBHEHUS JUISL PELICHUS], TIPOOJIEMHBIX CHTYalluid Juts
00CyX/IeHUsI B KJ1acce
NPUMEHEHHE Ha YPOKE HHTEPAKTHBHBIX HOpM
5 ITocnenoBaTenbHOCTH U 5 pabOoTHI yJaIIUXCsl: MHTEUIEKTYaIbHBIX UTD,
MPOTPECCUU CTUMYJIUPYIOLIMX MO3HABATEILHYIO MOTHBAIIHIO
IIKOJIbHUKOB
BKJIIOYCHHUE B OK HTPOBBIX npore
[ToBTOpenme, 0600IIEHNE, P P Poueayp,
6 o 3 1 KOTOpBIE TIOMOTAIOT 1T OJIEPKAaTh MOTHBALIMIO
cucTeMaTtu3anus 3HaHUI - %
JCTCHU K IMOJTYUCHUIO 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOTPAMME




11 KJIACC

Ne HaumeHoBaHue pa3jie/ioB u KoJsmuecTBo yacos Buabl u popMbl 1eATEILHOCTH B
n/n TeM MPOrpaMMbl Bcero Konrpoubusie Ilpakruyeckne  COOTBETCTBHH ¢ pabo4eii mporpamMmoi
padoThbI padoThI BocnuTanus (Moayab «llIkoabHbIi ypok»)"
CTerneHs ¢ paHOHATEHBIM [ToOyxaeHne MIKOIBHUKOB COONIONATh Ha YpOKe
OOIIENPUHATHIE HOPMBI TOBCICHUS, IPaBHUIIa
nokaszarenem. [lokazarenpHas
12 1 OOIIeHHsT CO  CcTapiiuMU  (YYUTCISAMH) |
¢ynkuus. ITokazarenbHbie
CBepCTHUKAMH (IIKOJIbHUKAMH), TTPUHITATIEI
YPaBHCHHS 1 HCPABCHCTBA y4eOHOM IUCIMIUIMHBI 1 CAMOOPTaHU3aINH
Hcnonb3oBaHue BOCIHUTATENIBHBIX BO3MOXKHOCTEM
JKaHU S YECOHOTI II MCT Y
Jlorapudmuueckas QyHKITUS. colcpxa yaeGHoro peamera cpes
JIEMOHCTPAIIHIO JETAM IPUMEPOB
Jlorapudmuueckue ypaBHEHUs 12
OTBETCTBEHHOT0,  TIPaKIAHCKOTO  TOBEICHUS,
1 HCpABCHCTBA MPOSIBIICHHSI Y4EJI0BEKOITIO0HS "
JI00OpPOCEPICYHOCTH
Tpuronomerpudeckue MpPUMEHEHHE Ha YPOKE HMHTEPAKTHBHBIX (HOpM
(byHKHI’H/I U UX Fpa(l)I/IKI/I. pa6OTI:»I yyalmuxcs:  HMHTCJUICKTYaJIbHBIX  HUIP,
TPUrOHOMETPHYECKUE 9 1 CTUMYJIUPYIOIIMX MO3HABATEILHYI0 MOTHBAIUIO
HepaBeHCTBA IIKOJIbHUKOB
BKJIFOUCHHE B YPOK HUTPOBBIX MPOIEIYpP, KOTOPHIC
[IpousBoanas. [Ilpumenenne o4 1 MOMOTAIOT [MOJUIEP)KAaTh MOTHBAIMIO JETeH K
MIPOU3BOJHOMN MOJYYEHUIO 3HAHUHM, HAJTKHUBAHUIO TTO3UTHBHBIX
MEKJIMYHOCTHBIX OTHOIIEHHH B KJIacce
HUCIIOJIL30BAHUE BOCIIUTATEILHLIX BO3MOKHOCTEH
cojiepKaHusl ydeOHOro mpeaMmera 4epes Mmoadop
HuTerpan u ero npuMeHeHUst 9 COOTBETCTBYIOIIMX TEKCTOB JUIA UYTEHHs, 3a7ad
Y
JUISL  pemieHus, NPOOJIEeMHBIX CHTyalud  JUIs
00CyX/IeHUS B KJIacce
MPUMEHEHHUE Ha YpOKE TPYIIOBONW pPadOTHI HIN
N aboThl B Tapax, KOTOpbIC YyYaT IIKOJLHHKOB
Cucrembl ypaBHEHUI 12 1 P | apax, pHIe yHe
KOMaHIHON paboTe W B3aUMOMAEHCTBHIO C
JPYTUMH AETBMHA
BKJIIOYEHHUE B YPOK UI'POBBIX IIPOLIENYDP, KOTOPBIE
HarypanbHble u 1ienble yncina 6 MOMOTAIOT  YCTAHOBJICHHIO JIOOPOXKENaTeIbHON

aTMocdepsl BO BpeMsl ypoka




[ToBTOpeHME, 00001IECHNE,
CHCTeMaTHu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

18

102

MPUMEHECHUE HA YPOKE HWHTECPAKTUBHBIX (HOpM
paboOThl  yyalMXCs: HMHTCIUICKTYyalbHBIX — WI,
CTUMYJUPYIOIIUX TIO3HABATEIbHYI0 MOTHBAITUIO
NIKOJBHUKOB;  JIUCKYCCHH,  KOTOpBIE  JaioT
yUYalluMCS ~ BO3MOXKHOCTh TPUOOPECTH  OIBIT
BEJICHUSI KOHCTPYKTHBHOTO JIMAJIOTA; TPYIIIOBON
paboThl WM paboOTHI B apax




HOSACHUTEJIBHAS 3AIIUCKA

Pabouas nporpamma yueGHOTO Kypca «I'eomeTpus» 6a30BOro ypoBHS I 00Y4aIOLINXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMI,
NPEABSIBISIEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHUCKOTO 00pa3oBaHUSL.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U ITO3HABATEIILHOTO PA3BUTHUS IMYHOCTH O0YYAFOLIHXCSI.

HEJIA N3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh yueOHOrO Kypca TeOMETpUU Ha YpOBHE CpelHero oO0miero oopazoBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX pPe3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHSA OOy4aromuxcs, (GOpMHPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4YeOHBIX IMCHUILINH.
PazBute y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUM O CYIIHOCTH U TMPOUCXOKIECHUU
FeOMETPUUECKUX a0CTPAKIIUN, COOTHOIIEHUU PEAIbHOTO U UJCAIBHOTO, XapaKTepe OTPasKeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH U IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAHHMS B HAYYHOM IIO3HAHWU W B TPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAyYHOTO MHPOBO33PEHUS Y4YallUXCs, a TakKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JJISl /1allTAllii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTCss OAHMM K3 0A30BBIX TPEIMETOB HA YpPOBHE CPEIHETO OOIIero
o0pa3oBaHUs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IUCIUIUINH €CTECTBEHHO-
HAyYHOU HAIPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUU OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB T€OMETPUM M TOCTPOECHUM LEMOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJie peIIeHUs
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTIONB3YIOTCSl TIPH PEIICHUH 3a7ad eCTECTBEHHO-HAyYHOTO LUK, B YAaCTHOCTH W3 Kypca
(GU3MKH.

YMeHHe OpHUeHTHPOBAThCS B MPOCTPAHCTBE MIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsaX JesTedbHOCTH 4YeioBeka. OpHEeHTalusl 4YelioBeKa BO BPEMEHH WM MPOCTPAHCTBE —
HEOO0XO/IMMOE YCIIOBHE €ro COIMaJbHOrO OBbITHSA, (opMa OTpaKeHHs OKPYXKAOIIEro MHUpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHIET pa3Hble BUAbI YUeOHOH U TPYJ0BOI
NeSITEIbHOCTH, SBJSIETCS OJHUM M3 TPO(eCcCHOHANIBHO BAKHBIX KadyeCTB, MOATOMY aKTyalbHA
3a7ada GOPMHUPOBAaHUS Y OOYYArOIIMUXCS MPOCTPAHCTBEHHOTO MBINUICHHS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JESTENILHOCTH 110 MHOTHM HAIIPaBJICHUSM.

Llens ocBOEHUS MpOorpaMMbI yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM YpPOBHE OOYUCHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIMIMXCS Yepe3 oOecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIOJIb30BAaHUS CUCTEMATHUECKUX T'€OMETPHUUECKUX 3HAHUHM U
NecTBUH, crienu(pUUHBIX T€OMETPUU, BO3SMOXXHOCTH YCIIEITHOT'O MIPOIOKEHHs] 00pa3oBaHUs 110
CHEIHAIbHOCTSIM, HE CBA3aHHBIM C NMPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[IporpaMmma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3Hau€Ha Uid OO0YyYaroluXxcs
CpeIHEH WIKOJIbI, HE HCHBITHIBABIIMNX 3HAYMTENBHBIX 3aTPYAHCHHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH



o0mye MaTeMaTHYeCKUe YMEHHUsI, CBA3aHHbIE CO CIIEU(PHUKON reOMETPUN U HEOOXOAUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh FEOMETPUIO
Oosee ri1yOOKO, €Clii B JalbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B TEOMETPUUECKUX 3HAHUSIX B
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

JlocTrkeHue el OCBOEHUS NPOrpaMMbl 00€CIIeYNBACTCsl PELIEHUEM COOTBETCTBYIOIIMX
3agad. [IpuoputeTHpIMU 3a1auaMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KYJIbTYyphl H

0CO3HaHME €€ B3aMMOCBS3U C OKPYXKAIOIUM MUPOM;
e (dopMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS KaKk o
BO)KHEHIIMX MaTEMAaTUYECKUX MOJIENAX, NO3BOJSIOIIMX ONMMUCHIBATE M U3y4aTh pa3Hble
SIBJICHUSI OKPY’KAIOLIETr0 MUPA;

e (opMupoBaHME YMEHMs paclO3HAaBaThb Ha 4YepTeXkax, MOJENAX M B PEAbHOM MHUpE
MHOT'OI'paHHHMKH U Tejla BpallleHHs;

e OBJIQJICHHE METOJAaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yYMEHHs ONEPUPOBATb OCHOBHBIMH IOHSTUSAMH O MHOTOTPAHHUKAX U
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 337ay; (OpMHUpPOBAHUE YMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pacCyX JE€HHUS B  XOJ€  pPELICHUS
CTEpPEOMETPUYECKHUX 3a/]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

® pa3BUTHE MHTEIUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIE0OBATENLCKUX YMEHUH, KPUTHUYHOCTH MBIIIUICHUS;

e (dopmupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUH: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEHN B
peasbHBIX JKU3HEHHBIX CUTYalMsIX W TIPU U3YYEHUM JPYIHX Y4eOHBIX MpEJAMETOB,
NPOSIBJIICHUS] 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHMpPOBAaTH WX Ha S3BIKE
T€OMETPUM ¥  CO3/1aBaTh T'€OMETPHUYECKHE MOJEeNH, NPUMEHSITh OCBOCHHBIN
TFeOMETPUYECKU ammapaT JuIsl peleHus MpPakTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJTY4YEHHBIE PE3YJIbTATHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBJISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B Hayalle €ro W3y4YeHHs 3aJad, pellaeMblX Ha YPOBHE WHTYWTHBHOTO TIO3HAHUS, U
ornpeneN€HHbIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEKaHHE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipenmourenue OTHAETCS HATIATHO-KOHCTPYKTUBHOMY METONY OOY4YeHHS, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEIMETHO-TPAKTHYECKOM
NeSTeNbHOCTH. Pa3BuUTHE TNPOCTPAHCTBEHHBIX TNPEACTABICHUH Yy ydalmMxcsi B Kypce
CTEpEOMETPUU MPOBOJUTCS 3a CUET pellleHus 3a/1a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEpHpPOBaHUE MPOCTPAHCTBEHHbIMH oOpazamu. CoznaHue oOpaza HPOBOAUTCS C
OMOpON Ha HATJISAHOCTh, & ONEPUPOBAHHE O0PA30M — B YCJIOBUSX OTBJIEUEHHUS OT HAIJISITHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHBIE copepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 k;maccax:
«MHuororpanHukny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus», «BekTopel u
KOOPJMHATHI B IPOCTpaHcTBE». DopMupoBaHue JOrMUECKUX YMEHUH pacipeaessieTcss He TOJIbKO



[0 COJAEPKATeNbHBIM JIMHHUSM, HO W MO ToxaM oOOydeHHsl Ha YpPOBHE CpETHEero oOIIero
o0OpazoBaHusl.

Conepxanre 00pa3oBaHMS, COOTBETCTBYIOIEE NPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJICHUE TI'EOMETPUYCCKMMH  TOHATUSMH W HaBBIKAMH  OCYIIECTBIISIOCH
MOCJIEIOBATENIBHO W IIOCTYNATENIBbHO, C COOJIIOJICHHEM INPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IreéOMETPUICCKHIX MPEACTABICHUI 00yJarOIIMXCs,
pactupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE
Ha u3yuenne reomerpun orBoauTcs 2 yaca B Hegenmo B 10 kinacce u 1 yac B Hegeno B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHBIX daca.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IpocTpaHcTBoO. [loHATHE
00 aKCMOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3anMHOe pacniosnoxkeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKpemuBampomuecss npsamsle. llapamnensHOCT NpAMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
napajuleJbHble IPsAMBbIE B IPOCTPAHCTBE; MapajUIeIbBHOCTh TPEX MNPAMBIX; MapaJlIeIbHOCTD
IOPSIMOM M IUIOCKOCTH. YIUIBI C COHAIpPABJIEHHBIMH CTOPOHAMM; Yrojd MEXIy MNpSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  TUIOCKOCTEW:  TapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX TulockocTel. [IpocTeiimre mpocTpaHCcTBEHHbIE (PUTYpBI HA MJIOCKOCTHU: TETPAdIP,
KyO, mapaJuienenue;; IocTpOeHUe CeYeHu .

[lepnieHAUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: NEPHNEHIAUKYJISAPHBIE TIpsSMbBIE B
IIPOCTPAHCTBE, INIPSIMbIE IApAUICIBHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEePNEHAUKYJSIPHOCTH TIPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEpPHEHAUKYISPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJd MEXAY MIPSAMOW U IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEUHBIN Yrojl JBYIPaHHOro yria. lIepneHaukyisp ¥ HAKIOHHBIE: PACCTOSHHUE OT TOYKHU N0
IUIOCKOCTH, PAaccTOSHUE OT NpPSIMON [0 IUIOCKOCTH, MNPOEKIUs (GUIypbl Ha IJIOCKOCTb.
IlepneHqUMKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYIISIPHOCTH ABYX IUIocKocTer. Teopema
0 TPEX NEPIECHIUKYIIApax.

MHororpaHHuKu

[lonsiTHE MHOTOTrpaHHUKA, OCHOBHBIE DJJIEMEHTHI MHOTIOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOTOrpaHHuKa. IIpu3ma: N-yrospHas mpu3Ma; rpaHu
¥ OCHOBAHMS NMPHU3MBI; NIPsIMast U HAKJIOHHAs MTPU3MbI; OOKOBasi ¥ MOJIHAS MIOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJbHBINM MTapaulelenuIe] U ero csoicrsa. Ilupamuna: n-yronpHas
nupaMujia, TpaHU M OCHOBAaHUE NUPaMU[bl; OOKOBas M IOJIHAS IMOBEPXHOCTb IMHPaMUJIBbI;
NpaBUJIbHAs W YCEUEHHas IHpaMuJa. OJEMEHThl Mpu3Mbl W nupaMmuiabl. [IpaBuiibHbIE
MHOTOTPaHHHMKU: MOHITHE MPAaBUIBHOIO MHOIOIPDAaHHUKA; MpaBUibHAs MpU3Ma M NPaBUIbHAS
nUpaMy/Ia; MpaBUIbHAS TPEYrojibHasi MUpaMUIa U MPaBUIIbHBINA TeTpasap; Kyo. IlpeacraBienue
O MpaBWIBHBIX MHOIOTPaHHMKAX: OKTa’ap, HoJeka’ap U ukocadap. CedeHMs NpPU3MBI U
MIUPAMHUJIBI.

CuMMeTpuss B NPOCTPAHCTBE: CUMMETPHUsSI OTHOCUTEIBHO TOYKH, INPSAMOM, MIIOCKOCTH.
DOneMEHTH CUMMETPUH B IMpaMuax, NapaieienuIeax, IpaBuIbHbIX MHOTOTPAaHHHUKAX.



Brrunciienre 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBOM
MOBEPXHOCTH W TOJHOM MOBEPXHOCTU MPSMON NPHU3MBI, IUIONIAJb OCHOBAaHUM, Teopema O
OOKOBOHM IMOBEPXHOCTH TpsSMON mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH M TOBEPXHOCTH
MPaBWIBHON NMHUpaMUAbI, TeOpeMa O IJIomaau yceu€HHoi nupamuabl. [loHsTHe 00 00BEME.
O0bEM UpaMuIbl, MPU3MBIL.

[Tonobupie Tema B mpocTpancTBe. COOTHONIICHUS MEXKIY IUIOMAASIMHU ITOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.

11 KJIACC

Tesa BpaleHus

[wmHapuyeckass MOBEPXHOCTb, 00pa3ylolye IHINHAPHYECKOW TOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. LIMIuHIp: ocHOBaHUS U OOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; IUIOIAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTh, OOpa3yroline KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW ToBepxHOCTH. KOHyc: OCHOBaHHME M BepIIMHA, OOpa3ymoomas U OCh; IJIONIAIh
OOKOBOW M NOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUAMETp; IJIOMIATh IMOBEPXHOCTH cdephl. B3ammuoe
pacmionoxxenue chepsl 1 IIIOCKOCTH; KacaTelbHask INIOCKOCTh K cdepe; mionaas CQepsl.

N300pakeHue Tes BpalleHHus Ha MJI0CKOCTU. Pa3BépTka MIMHAPa U KOHYCA.

KomOuHnanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOIOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 oOBEMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OpSAMOYTOJIBHOTO Mapajuienenunena 1 ciaeactBus u3 He€. O0béM mmimHApa, KoHyca. OO0BEM
1apa v Iiomaab chepsl.

[Tonobubie Tena B mpocrpaHcTBe. COOTHOIIEHHS MEXIY IUIOMAASIMH TOBEPXHOCTEMH,
00BbEMaMHU TOJOOHBIX TEJI.

Cevennss uMaMHIpa (MapajulelbHO W TMEPHEeHIUKYISIPHO OCH), CEYeHHMs] KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXOJIAIIEe Yepe3 BepIINHY), CEUeHHUs IIapa.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpancTBe. CiokeHue U BBIYUTaHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uuncio. PasnoxkeHue BekTOopa MO TpEM HEKOMILUIaHapHBIM BekTopam. IIpaBumio
napajuienenunena. Pemenne 3aiay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBUI C BEKTOpaMH.
IIpsmMoyronbHas cucrema KOOpAHMHAT B mpocTpaHcTtBe. KoopamuHarel Bekropa. IIpocreiimmue
3aJaud B KOOpJAMHATaXx. Yroia Mexnay BekTopamu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay NPsIMBIMH M INIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IpPH
pEILIEHNU TEOMETPUYECKUX 3a/1ay.



IIJTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pE3yAbTATHl OCBOEHHS IMpOrpamMmbl ydyeOHOro mnpeamera «MareMaTHKa
XapaKTEepU3YKTCS:

I'paiknanckoe BocnnuTanue:

c(OPMHUPOBAHHOCTBIO TPAXKIAHCKOW TMMO3UIMM OOYdYaIOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOILIECTBA, MPEJICTABICHHEM O MAaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUN, HPOLEAYp Tpa)kJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH € UX (QYHKIMAMU M HA3HAUCHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOSLIEMY POCCHUHMCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTIKEHUH B IPYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH pPOCCHUICKOro Hapoaa; chHopMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUYECKOrO MOBEICHHUS, CBI3aHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUM HAyKW U JIEATEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIANa B IIOCTPOEHUE
YCTOHYMBOTO OYyIyIIEroO.

JcTeTH4ecKoe BOCIIUTAHME:

ACTETUYECKUM  OTHOLIEHWEM K  MHpYy, BKJIIOYash 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIIeHUH, PpacCykIE€HUH; BOCIPUUMYHUBOCTBIO K
MaTE€MaTUYECKUM aCTeKTaM Pa3jIndyHbIX BUOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPUMEHSTh MaTeMaTU4YeCKHe 3HaHUsS B MHTepecax
310poBOTO U Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI M OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSX CIOPTHUBHO-03A0POBHUTEIHHON
JIEATEIBbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K pa3IMYHBIM
chepam mpohecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oynymieil nmpodeccun 1 peaan3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIEC IIJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U
caMo00pa3oBaHUI0 Ha TMPOTSDKEHWH BCEW JKU3HU;, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MAaTEeMaTH4YeCKOM HApaBIE€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO JKOJOTUYECKOW KYNIbTYpbl, NMOHUMAaHHEM BIUSHUS COLHUAIbHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHUE IMPUPOJHOM U COLMAIBHOU CpeAbl, OCO3HAaHUEM
I00AaNFHOTO — XapakTepa dKOJOTMYECKUX  MpoOJieM; OpUEHTaluel Ha  MpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHusl 3a7jad B 00JIacTU OKpYXKarouleil cpespl, MIaHUpOBaHUS
MTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAOLIEN CPEJIbl.

LeHHOCTH HAYYHOT0 MO3HAHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHU W OOIIECTBEHHOI MPAKTUKU, TOHHMMaHUEM MaTeMaTUYeCKOW HAayKH Kak cgepbl



YEJIOBEYECKON JESATEIIBHOCTH, 3TAllOB €€ Pa3BUTUS M 3HAYUMOCTHU Ul Pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHUEM SI3BIKOM MAaTEMATHKH M MAaTE€MaTU4YeCKOM KYJIbTYpOM KaK CpPEICTBOM IIO3HAHUSA
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO M  HCCIENOBATEIBCKYIO JIE€ATEIBHOCTh
WHJUBUYaJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe pe3yabTaThl OCBOGHUS MPOrpaMMBbl yueOHOTO npenMeTa «MareMaTHKa
XapaKTepU3yIOTCS  OBJAQJICHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCneusmu,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCBUAMU, — YHUBEPCANbHLIMU — PecyIsimMUBHbIMU
OelcmeusIMuU.

1) Vuusepcanvhvle noznasamensmsle oeticmeust, obecneuusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYEcco8 o0y yyaowuxcsa (0ceoeHue memooo8 NO3HAHUSL OKPYIHCAOWe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble 1ornyeckue AeiicTBus:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIE NMPU3HAKK MaTEMaTHYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUH MEXAy MOHATHUSAMH; (HOPMYyIHPOBATH OIpPEACIICHUS MOHSTHH;
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(UKAIMN, OCHOBAHUS JIJIsi 00001eHus
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATIN3a;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA30OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX; MpeAjaratb KPUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlenaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JAETYKTUBHBIX M MHJYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUH (IpsMble
U OT TPOTUBHOIO), BBICTpaUBaTh APryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIpUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKJICHHS U BBIBOJBI;

e BbIOMpaTh cnoco® pemieHHsl y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAUINNA ¢ YIETOM CaMOCTOSATENBHO BbIAETICHHBIX
KPUTEPUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

® 1CNOJB30BaThb  BONPOCHI  KAaK  MCCIEAOBAaTENbCKUHM  MHCTPYMEHT  IO3HAHWS,
dbopMyIHUpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, yCTaHABINBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APIrYMEHTUPOBATH CBOIO IO3UIHIO,
MHEHHUE;

® T[POBOJIUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIEI0OBaHUE I10
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oOBeKTa, sBIEHHs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMH, SBJICHUSMU, IPOLIECCAMU;

® CaMOCTOATENIbHO  (OpMyJHpoBaTh OOOOIIEHHMS U BBIBOABI 10  pe3yiabTaTaM
POBENEHHOTO HAOIOCHMSI, UCCIEA0BAaHUS, OLEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMUIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTAThH MPEITOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanmeii:



BBISBIISITH AePUIMTHI MHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha BOMPOC U
JUTSL pEIICHUs 3a/1a4H;

BbIOMpaTh HMHQPOpPMAIMIO M3 HCTOYHHKOB PpA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTHU3UPOBATh U HWHTEPIPETHUPOBATH MHGOPMAIUIO PA3IUYHBIX BUIOB U (GOpM
IIPEJICTaBJICHHUS];

CTPYKTYpUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B pasNUuHbIX (opmax,
WILTIOCTPUPOBATh IpadUuecKy;

OLICHUBATh HAA&KHOCTh HMHGOpPMAIMM MO CaMOCTOSITENIBHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHDBLE OCliCMEUs, 00ecneuusarom chopmupo8aHHoOCmb
COYUANBHBIX HABLIKOE 00YUAIOUUXCSL.
Oomenue:

BOCIIPHHUMATH U (HOPMYJIHPOBATH CYXKICHUS B COOTBETCTBHU C YCIOBUSIMH H LICISIMH
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPA)KaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
IMUCbMCHHBIX TCKCTAX, AaBaTb MOSACHCHHA 110 X004y pCHICHUA 3ada4l, KOMMCHTUPOBATb
HOJTyYCHHBIH Pe3ysIbTar;

B X0JIe 00CYKJCHUS 3aJaBaTh BOIIPOCHI 110 CYLIECTBY 00CYXIaeMOI TeMbI, IPOOIEMBI,
periaeMoil  3aJa4yM, BBICKa3blBaTh WUJCH, HAICJICHHbIE HA MOUCK PELICHUS;
COIOCTAaBISITh CBOM CYXICHUS C CYXKICHUSIMH [JPYIHX YYaCTHHUKOB JHAJora,
00OHapY>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHIA; B KOPPEKTHOH Gopme GPOopMyITupoBaTh
pa3HorIacusi, CBOM BO3PayKCHUS;

MNPEACTAaBIATE PE3YJIbTAThI PCIICHUA 3aJa4r, SOKCIICPUMECHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSATENIFHO BBIOMpATh (OPMAT BBICTYIUICHHS C y4ETOM 3a/ad NPE3CHTAlud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyanunuecTtBo:

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYILECTBA KOMAaHIHON M MHIMBUAYaJIbHOW pabOThHI
Npyd pemIeHWH Y4YeOHBIX 3a/a4, MPUHUMATh IIeJlb COBMECTHOW JIEATEIbHOCTH,
IUTAHUPOBATh OPTaHM3ALMI0 COBMECTHOM pabOTHI, pacmlpeneisiTb BHIBI PadoT,
JIOTOBAapHUBAaThCs, OOCYXJaTh IpOLECC M pe3yinpTaT padoThl; 0000IIaTh MHEHUs
HECKOJIbKUX JIIOJIEH;

y4acTBOBAaTh B IPYMIOBBIX (popMax paboThl (00CYXaeHHsI, 0OMEH MHEHHUH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JIEMCTBUS C IPYTUMH YWICHAMHU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
MPOIYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUaCTHHKAMU B3aUMOICHCTBHSI.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cmvlCio8bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusauus:

COCTaBJIATH TIJIaH, AITOPUTM PELISHUS 33J]auH, BBIOUPATh CIIOCO0 pEeIIeHus ¢ yU4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEMN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM HH(OpMAaIUH.

CaMOKOHTPOJIb:

BJIQJIETh HABbIKAMHU II03HABATENbHOM pedIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX MPOLECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMONPOBEPKH, CAMOKOHTpPOJI Mpoliecca M Pe3ysibTara PEIICHUs MaTeMaTU4ecKOou
3a/1a4u;



® [peABUAETH TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHUM 33Jaud, BHOCHUTH
KOPPEKTHBBI B J€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAJECHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
® OIICHUBaThb COOTBETCTBHE pe3yilbTaTa LEIM U YCIOBUAM, OOBACHATH INPUYUHBI
JOCTHXKEHUSI WIM HEIOCTHKEHUS pPE3yJbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.
NPEJMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyuMeHsTh aKCHOMBI CTEPEOMETPHUM U CIIEACTBUS U3 HUX MPU PEIICHUU T€OMETPUUECKUX
3ajay.

OnepupoBaTb MOHATHSAMHU: MAPAUICNBHOCTh U MEPHEHAUKYISPHOCTh HPSAMBIX U
IIJIOCKOCTEM.

KnaccugunmpoBars B3auMHOE pacloI0KEHNUE MPSMBIX B IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb MOHATUAMU: JBYI'PAaHHBIA yroj, TpaHW JBYIpPaHHOIO yria, pedpo
JIBYTPaHHOIO yIJIa; JIMHEHHBIN yTroJl ABYIPaHHOI'O YIJia; IpaaycHas Mepa JBYTPaHHOIO yIia.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAaHHUK, BBITYKJIBIA M HEBBITYKJIBI MHOTOTPAaHHUK,
3JIEMEHTBHl MHOTOTPaHHUKA, IPAaBUIbHBI MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MUpaMuia; Mpu3Ma, MpsMOYTOJIbHBIN
napasuienenumnes, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS Ui KiaccH(UKanum
(BBIIIYKJIBIE W HEBBIMYKIIBIE MHOTOTPAHHUKH; TPABHJIbHBIE MHOTOTPAaHHUKH; TMpSIMBIE U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIE/IbI).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEIOB.

Crtpouth ceueHuss MHOTOIPAHHUKOB METOJIOM CJI€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemate 3amaun Ha HaxoXJIEHME TIEOMETPUYECKMX BEIMYMH 1O ofpa3laMm HIu
aNIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUECKHE METOJbl IMPU PEHIeHUH CTaHAApTHBIX
MaTeMaTUYeCKUX 3aJad Ha BBIUMCIEHHE PACCTOSHUN MEXJy IBYMS TOYKAMH, OT TOUKH JI0
IPSIMOM, OT TOYKHU 10 INIOCKOCTH, MEXAY CKPEIIMBAIOIUMUCS IPSIMbBIMHU.

Pemate 3amaun Ha HaxoXJIEHME TIEOMETPUYECKMX BEIMYMH 1O oOpaslaMm HIu
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJUTHUYECKHE METOJbl IMPU PEHIeHHH CTaHAApTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIUYMCICHHE YIJIOB MEXAY CKPEUIUBAIOLIUMUCS MPSMBIMU, MEXKIY
NPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruucnare 00bEMBI U TUIOIIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (MpU3Ma, MUpaMuia) ¢
npUMeHeHHeM (GOpMyll; BBIYMCIATH COOTHOIIEHHS MEXIy IUIOMAASMU TOBEPXHOCTEMH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSMHU: CHUMMETpPUS B IPOCTPAHCTBE; ILEHTP, OCb U IJIOCKOCTh
CUMMETPUHU; LIEHTP, OChb U TIIOCKOCTh CHMMETPHH (DUTYPBI.

N3Bnekatb, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKkux GuUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

[TpumensaTs reomerpuueckue (akTbl Ui PpEHIEHUS CTEPEOMETPHUYECKUX  3ajad,
IIPEIOJIaratoliuX HECKOJIBKO IIar0oB PELIEHMs], €CIIM YCIOBUS NPUMEHEHHS 3aJaHbl B SIBHOU

dopme.



[IpuMeHATh mpocTellne MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKUX 3a]1a4.

[TpuBoauTh nOpHUMEpPHl MaTEMaTHMUECKUX 3aKOHOMEPHOCTEW B MPUPOAE M JKU3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[IpuMeHATh NOJIy4eHHBIE 3HAHMS HA NPAKTUKE: aHAJIU3UPOBATh pEajbHbIE CUTyallUd U
IPUMEHATh  M3YYEHHBIE TIOHATHUA B  IIPOLECCE IIOMCKAa  pEIIEHMs MaTeMaTH4YeCKu
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEATbHbIE CHTyallud Ha S3bIKE T'€OMETPHH,
HCCJIEN0BATh NOCTPOEHHBIE MOJIEIU C HCIOJIb30BAHMEM TI'€OMETPUUYECKUX IOHATUA U TEOPEM,
anmnapara ajireOpsbl; peniaTh NpakTUYeCKe 3a/1a4u, CBsI3aHHBIE C HAX0XICHUEM F'€OMETPHUUECKHUX
BEJIMYMH.

11 KJIACC

OnepupoBaTthb TIOHSTHSIMH WIMHAPHYECKAs MTOBEPXHOCTb, obpasyroriue
IHHAPHYCCKON MTOBEPXHOCTH; IIHMIIMH/IP; KOHUYECKask TOBEPXHOCTh, 00pa3yroIne KOHNIECKON
MOBEPXHOCTH, KOHYC; ChepruuecKas MOBEPXHOCTb.

Pacro3HaBath Tena BpaiieHus (MHIMHAP, KOHYC, cdepa u miap).

OOBACHATH CITOCOOBI MOJTYYCHHS TEJT BPAIICHHUS.

KrnaccudunupoBaTs B3aUMHOE pacrioiioKeHue cephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOIM CErMEHT, OCHOBAaHHWE CETMEHTA, BHICOTA CErMEHTAa,
IIAPOBOM CJIOM, OCHOBAaHHE IIAPOBOIO CJI0s, BHICOTA IIAPOBOIO CJIOS; MIAPOBOM CEKTOP.

Boruncisate 00bEMBI U TUIONIAM MOBEPXHOCTEH TNl BpAIICHHS, TE€OMETPHUCCKUX TEN C
pUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATHAMH: MHOTOTPAaHHHK, BITUCAHHBIAH B chepy M OMHMCAHHBIA OKOJIO
cdepsr; chepa, BIMcaHHAs B MHOTOTPaHHUK HITH TEJIO BPAIICHUS.

BBIUUCIIATE COOTHOMICHHUS MEXY TUIOMAASIMU TIOBEPXHOCTEH W 00bEMaMH MOIOOHBIX
Tl

N300pakaTh u3ydaeMbie (GUTYpbl OT PYKH M C TPUMCHEHHEM IMPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUI
CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHHS TEIT BPAIICHHUS.

W3BnekaTh, HHTEPIIPETUPOBATh M MPEOOPa30BbIBATE HH(AOPMAIIMIO O MPOCTPAHCTBEHHBIX
TFeOMETPUYUCCKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEIKaX U PUCYHKAX.

OnepupoBaTh MOHIATHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE TEHCTBHS CIIOKEHUST BEKTOPOB, BRIYUTAHHUS BEKTOPOB M YMHOXKEHHS BEKTOpA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00J1a/1a10T.

[TpuMeHSTH IPaBUIIO TapaJJICIICHITe .

OnepupoBaTh MOHATHSAMH: JCKAPTOBBI KOOPIWUHATHI B TMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, yrojd MEXIy BEKTOPaMH, CKaIspHOE
NPOM3BEICHNE BEKTOPOB, KOJUTHHEAPHBIE H KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB W MPOU3BEJICHUE BEKTOPA HA YMCIIO, YIOJ MEX/Y BEKTOPAMHU,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJTMHEAPHBIM BEKTOPaM.

3agaBarh IIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[lpuMeHsATh TeoMeTpUuYecKhe (akThl JJIsl PEHICHUs CTEPEOMETPUYECKUX  3ajad,
NPEIOIaraoliX HECKOJIBKO IIaroB PEIICHUs, €CM YCJIOBUS NPUMEHCHHS 3a/laHbl B SIBHOM

dopme.



Pemare mpocreiimme reoMeTpu4eCcKUe 3a1a4i Ha IPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
METOoAA.

Pemwate 3agauu Ha JOKa3aTelbCTBO MAaTEMAaTHYECKUMX OTHOILUEHUNM M HaXOXICHUE
reOMETPUUECKUX BEJIMYMH 10 00pa3laM WM aJIrOpUTMaM, IPUMEHsSI U3BECTHbIE METOAbI IpU
PEIIECHUH CTaHIAPTHBIX MaTEMAaTUYECKHX 3aad.

[IpuMeHATh IpoCTEHIINE NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI IIPH PELICHUHU CTEPEOMETPUYECKUX 3a]1ad.

[TpuBoauTe NpHUMEpPH MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC M JKU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIC 3HAHMS Ha MPAKTUKE: aHAIM3UPOBATH PEAIBHBIE CUTyallUd M
IPUMEHATh  W3Y4YCHHBbIE IIOHATHA B  IIpOlleCCE IIOMCKA  PELICHMS  MaTeMaTU4eCKU
chopMyIUpPOBaHHOW NPOOIEMbI, MOAEIUPOBATh pPEANbHbIE CUTyallUd Ha S3bIKE I'€OMETPHH,
UCCIJIE0BAaTh TOCTPOEHHBIE MOJEIU C MCIOJb30BAHUEM I'€OMETPHUUYECKHUX IOHATHH U TEOPEM,
ammapara anreOpbl; penath NpakTHIECKHUe 3a7aui, CBA3aHHBIE C HAXOXKACHUEM I€OMETPUIECKIX
BEJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE

YACOB I10 ITPOT'PAMME

10 KIIACC
Ne HaumenoBanue KoanvecTBo yacos Buabi u popMbl 1eATEILHOCTH B COOTBETCTBHH C
n/m pas3iesnoB u TeM B Konrpoabusie  IIpakTuueckue  Ppadodyeii mporpamMmoii BocnuTanus (MOIyJab
cero .
MPOrpamMmbl paboThI paboThI «IkoJIbHBIH YPOK»)"
YCTaHOBIICHUE JIOBEPUTEIIBHBIX OTHOIICHUHMEXK Y
YUIHUTENIEM U €r0 yYeHHKAaMMU,CIIOCOOCTBYOIINX
Beenenue B 10 MO3UTHBHOMY BOCIPHATHIOYYAIIUMHUCS TPeOOBaHUI U
CTEPEOMETPHUIO MPOCKO YUUTEIIS, IPUBJICUCHUIO UX BHUMAHUS K
o0OcyxnaeMoit Ha ypoke HWH(GOpMAIUH, aKTHBH3AIHNA WX
II03HABATEIILHOM JIEATEIbHOCTH
[Ipsimble ¥ TIIIOCKOCTH B NIPUBJICYCHNE BHUMAHUS IIKOJILHUKOB K IIECHHOCTHOMY
MIPOCTPAHCTBE. 12 1 ACIICKTY M3y4YacMbIX Ha ypOKaXHBHeHHﬁ, opranuvsanus ux
TlapaJuIenbHOCTh paboThI CIIOMYYaeMOil Ha YPOKE COLMAIBHO 3HAYMMOMN
IPAMBIX U IIJIOCKOCTEM utopmanuei
HCIIOJIb30BaHNE BOCIUTATEIILHBIXBO3MOKHOCTEN
3 [lepnienAuKyIIpPHOCTD 12 CoZlep)KaHusl y4eOHOrompeamMera 4epe3 J1eMOHCTPAIIUIO
MPSAMBIX U IIOCKOCTEN JICTSMIIPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
MOBEACHUS
IPOSIBIICHHE YEIOBEKOIFOOUS HI00pOCEPACIHOCTH, Yepe3
4 Yrael MeXAy NPIMBIMU 10 1 10/100p COOTBETCTBYIOIIUX TEKCTOB JUIsl YTCHUS, 33184
Y TTOCKOCTSIMU JUISL peIIeHUs], TPOOJIEMHBIX CUTYaIMid sl 00CYKICHHS
B KJ1acce
NpUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX (OPM PabOTHI
5 MHororpaHHuKu 11 1 yYaIlUXCs: MHTSIUICKTYaIbHBIX UTP, CTUMYJIUPYIOLIAX
M03HABATENIbHYI0 MOTHBAIHIO IIKOJILHUKOB
o BKJIFOUCHHEC B OK UT'POBBIX IIpoILEC
O0BEMBI yp P POLCLYP,
6 9 1 KOTOpBIE MOMOTAIOT T OJIEPXKAaTh MOTHBAIHIOICTEH K
MHOTOTPaHHUKOB .
MOJTYYCHUIO 3HAHHIA
NPUMEHEHHE Ha YPOKE IPYIIOBON pabOThl WM pabOThI B
[ToBTOpeHue: ceuenus, p yp Py P ap
7 4 1 napax, KOTOpbIE y4aT MIKOJIbHUKOB KOMaHIHON pabore u
pacCTOSIHUA U YTJIbI .
B3aUMOJICHCTBHIO C APYTUMH JICTHMHU
OBUIEE KOJIMYECTBO 68 5 0




11 KUIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/mm
NporpamMmbl

1 Tena BpaieHus

2 O0BEMBI TEN

BekTopsl 1 KOOpIMHATHI B
IIPOCTPAHCTBE

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

12

10 1

IIpakTH4eckue
padoThI

Buabi u popMbl 1eATEILHOCTH B
COOTBETCTBHMH C padoyeil mporpaMmmoit
pocnutanus (moayab «llIkoabHbII

YPOK»)"
noOyXIeHHE IIKOJbHUKOB COOJIOAATh Ha
ypOKe OOIIETPUHATHIE HOPMBI  ITOBEICHHUS,
MpaBuiIa OOMICHUS CO CTApIIMMH (YUUTEISIMN)
Y CBEPCTHUKAMH (IIKOJIHHUKAMH), TIPHUHITAIIBI
y4eOHOM AMCIUILTUHEI U CAMOOPTaHU3aI[UH
WCTIONIb30BaHHE

BOCTIUTATEIBHEI
X BO3MOXKHOCTEH  COjepKaHUs Yy4eOHOTro
npeaMeTa  4epe3  JIEMOHCTPAIMIO  JETSAM
MPUMEPOB  OTBETCTBEHHOT'O, TPaXKJAHCKOTO
TIOBE/ICHHSI, TIPOSIBIICHHS YETOBEKOMIO0OHS 1
JI00pOCepAeYHOCTH
NPUMEHEHNE Ha YPOKEe MHTEPaKTHBHBIX (OpM
paboThl ydYalIuXcs: WHTEUIEKTYIBHBIX HIP,
CTUMYJTUPYIOIIUX MO3HABATENHHYIO

MOTHBAIUIO
IIKOJIBHHUKOB

[ToBTOpenue, 06001IeHNE,
cHUCTEMaTH3aIMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34 3

BKJIIIOYEHUE B YPOK MHIPOBBIX IPOLENYD,
KOTOPBIE IOMOTAIOT MOAJAEPKATH MOTHBALUIO
JIeTel K MOIYYEHHUIO 3HAHWM, HaIaKUBAHUIO
MO3UTUBHBIX MEKIUYHOCTHBIX OTHOLIEHWH B
KJiacce




PaGouast mporpamma ydeb6HOro Kypca «BeposiTHOCTh M CTATHCTHKA» 0a30BOTO YPOBHS
it ooygarommxcst 10 —11 xmaccoB pa3zpaborana Ha ocHOBe DenepaibHOTO TOCYIaPCTBEHHOTO
00pa30BaTeNLHOTO CTaHAApTa CpEeIHEro oOmero ooOpa3oBaHHsA, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAHUH, MPEIBIBIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPaIHIIUN
poccuiickoro oOpa3oBaHusi. Peanmu3zanusi mporpaMMbl 00€CICUMBAET OBJIAJICHUE KITFOUEBBIMU
KOMIIETCHIIMSIMH, COCTABJISIONIMMHI OCHOBY JJISI CAMOPA3BUTHS M HETMPEPHIBHOTO 0Opa3oBaHUS,
[EJIOCTHOCTh  OOMICKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEILHOTO PAa3BHTHUS JIMYHOCTH
oOydJaronuxcs.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

YueOHbIi Kypc «BeposITHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBIISICTCS TIPOJIOJIKCHUEM
U pa3BUTUEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOrO YpOBHSI OCHOBHOHM Imkouibl. Kypc
npenHa3HaueH Uit GOPMUPOBAHUS Y OOYJAFOIIMXCS CTATUCTHYECKON KYJIBTYPHI U MIOHUMAaHUS
pOJII/I TGOpI/II/I BepOﬂTHOCTeﬁ KaK MaTeMaTH4YCCKOI'O I/IHCTPYMGHTa JJIA I/I3y‘~IeHI/I$I CﬂyqaﬁHBIX
COOBITHI, BEIMYMH W TMpoleccoB. [Ipm H3ydeHHMH Kypca OOOTaIalTCs TPEICTABICHUS
YUYAIIUXCSl O METO/IaX UCCIECIOBaHHUS U3MEHUMBOTO MUPA, Pa3BUBACTCS IIOHUMAHUE 3HAYMMOCTH
n O6IIIHOCTI/I MATEMATHUYCCKUX METOOAOB IIO3HAHHUA KaK HGOTBGMHGMOﬁ qacTu COBpeMCHHOFO
€CTECTBCHHO-HAYYHOT'O MUPOBO33PCHUS.

CopepxaHue Kypca HaIpaBlIeHO Ha 3aKpEIUICHWE 3HAHWMN, MOJIYYEHHBIX MPH U3Y4YEHUU
Kypca OCHOBHOW IIKOJBI M Ha pa3BUTHE NPEACTABICHUH O CIy4YalHBIX BEIMYMHAX U
B3aNMOCBAI3AX MC)KI[y HHUMH HaA BaXHBIX HpI/IMean, CHOKCThI KOTOpI)IX HO‘-IepHHYTBI nu3
OKPYKAIOIIETr0 MHpA.

B cooTBeTCTBUM ¢ yKa3aHHBIMHU LIENSIMH B CTPYKType y4eOHOro kypca «BeposTHOCTh U
CTaTHCTHUKA» CpeAHEeW WIKOIbI Ha 0a30BOM YPOBHE BBIIEICHBI CIEAYIOIIUE OCHOBHBIE
cozepkarenbHble TUHUU: «CiyyaiiHble coOBITHSI M BeposTHOCTUY», «CiydaliHble BETUYMHBI U
3aKOH OOIBIINX YHUCET.

BaxHyo uacTh Kypca 3aHMMaeT H3y4eHHE TEOMETPHUYECKOro U OMHOMHUAIBHOTO
pacrpefieieHuii M 3HAKOMCTBO C WX HEMPEpPHIBHBIMU aHajJoraMd — TIOKa3aTeNbHBIM U
HOpMaJ'IBHBIM paCHpeI[CJIeHI/ISIMI/I.

Conepxanvie nuHHA «CilydaliHbIe COOBITHST W BEPOSITHOCTH» CITY’)KHT OCHOBOM ISt
dbopMUpOBaHUA TPEACTABICHUI O paCHpENeeHUH BEpPOSTHOCTEH MEXIy 3HAYCHUSIMHU
CIIy4aifHBIX BEJIMYUH, a TAKXKe ITa JIMHUSA HE0OX0AuMa Kak 0aza JIs U3ydeHHs 3aKOHa OOJBIIHIX
gucen — (DyHIaMEHTAIHLHOTO 3aKOHA, JCHCTBYIONIETO B MPUPOJE M OOMIECTBE M HMMEIOIIETO
MaTemarudeckyro  (¢opmanmusanuto. Cam  3akoH  OOJNBINIMX  YHCENT  MpejiaracTcs B
03HAKOMUTENBHOU (pOopMe ¢ MUHUMAIBHBIM HCIIOIH30BaHUEM MaTeMaTHIeCKOro (hopManu3ma.

Tewmbl, cBsI3aHHBIC C HEMPEPHIBHBIMU CITYYailHBIMU BETMYMHAMHU, aKIIEHTHUPYIOT BHUMAaHUE
IIIKOJIBHUKOB Ha OIIMCAHUHN " I/I?,y"IeHI/II/I CJ'Iy‘-I&fIHBIX SIBJ'IeHI/Iﬁ C IIOMOLIBKO HerepBIBHI)IX
¢byskuil. OCHOBHOE BHUMaHHE yJeseTcs OKa3aTelIbHOMY U HOPMaJIbHOMY pacIpe/ieiIeHHsIM,
Opy 3TOM TMPEANONaracTcsl O3HAKOMUTENbHOE W3Y4eHHe Marepuana 0e3 JI0Ka3aTelbCTB
MPUMEHSIEMBIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha usyuenne xypca «BeposSTHOCTb M CTaTHCTHKa» Ha 0a30BOM ypOBHE OTBOAUTCS 1 yac B
HEJIENI0 B TEYEHUE KaKA0ro roja o0y4eHus, Bcero 68 yueOHbIX 4acoB.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBieHne MaHHBIX C TOMOIIBIO Tabmui u auarpamm. Cpemnee apupMeTHUECKOE,
MenuaHa, HauOosblllee M HaMMEHbIIEe 3HAYeHMs, pa3Max, [JUCIEepCHs M CTaHAApTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB.

CnyyvaiiHbple SKCIIEPUMEHTB! (OIBITBI) U CIy4dailHble COOBITHS. DJIeMEHTapHble COOBITUS
(ucxompl). BeposiTHOCTE ciy4aiiHOro COOBITHS. BJIM30CTh YacTOTBI U BEPOSITHOCTU COOBITHIA.
Crny4aiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH. BeposTHOCTH COOBITHI
B OIIBITAaX C PABHOBO3MO>KHBIMHU AJIEMEHTAPHBIMH COOBITUSIMH.

Onepanuu HaJ COOBITHSMH: TIEpeceUCHHE, OObECTUHEHHE, MPOTHBOIIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyra cloKeHUs BEPOATHOCTEMH.

VYcnoBHas BEpOATHOCTb. Y MHOKEHUE BEPOSTHOCTEH. JlepeBo ciydaliHOroO 3KCIIEpUMEHTA.
dopmyiia noiaHoH BeposaTHOCcTH. HezaBucumbie cOObITHS.

KomOunaropHoe npaBuiio ymHoxkeHus. [lepectaHoBku U ¢akTopuan. Uuciao coueTaHui.
Tpeyronbuuk [lackans. @opmyna 6unoma HproToHa.

buHapHbIll cilydaliHbIM ONBIT (MCIIBITAHKE), YCIIEX U Heydada. HezaBucuMble MCHIBITaHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUNH A0 mepBoro ycmnexa. Cepusi HE3aBUCHUMBIX HCIBITaHUI
bepnyim.

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHOCcTel. Jlmarpamma pacripeiesieHus.
[Tpumeps! pacnipesieneHuii, B TOM 4HCie, TeOMETPHUECKOe U OMHOMHUAIBHOE.

11 KJJACC

UucnoBple  XapaKTEPUCTUKU  CIIYYaWHBIX BEIMYMH: MATEMATUYECKOE  OKHMJIAHUE,
JUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHUE. [IpruMepsl IpUMEHEHUST MAaTEMAaTUYECKOTIO OKUIAHUs, B
TOM 4YHCIIe B 3aJadax W3 IOBCEIHEBHOW KU3HH. MaTeMaThyecKoe OKUJaHWe OWHApHOU
CIy4YallHOM  BEJIMYMHBI. MaremMaTH4yeckoe OXHIAHWE CYMMBbl  CIyY4ailHbIX  BEJIMYMH.
Marematuueckoe 0XKHIaHUE U IUCTIEPCUsI TEOMETPUUYECKOTO U OMHOMHUATILHOTO PACTIPEIEICHHI.

3aKoH OOJIBIIMX YHCENI M €r0 POoJib B HayKe, MPUPOJe U oOmecTBe. BEIOOPOUHBIN METO
HCCJIeIOBaHUM.

IIpumMepsl HENPEPBIBHBIX CIIYYaWHBIX BENUYUH. [IOHATHE O IJIOTHOCTH pacCIpeleCHUs.
3ajgauu, NOPUBOASANIME K HOpPMajdbHOMY pacrnpeaeneHuto. I[loHstTue o0 HOpMaTbHOM
pacrpeIeneHuH.

ININTAHUPYEMBIE PE3YJIbTATDBI

JUYHOCTHBIE PE3YJBbTATHBI

JlugHOCTHBIE PE3yNbTAaThl OCBOCHHS MPOrpaMMbl ydueOHOro mnpeamera «MaremaTtukay
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMHU OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOr0 OOIIECTBA, MPEICTABICHUEM O MAaTEMaTHUYECKHX OCHOBAaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUN, TMPOIEAYpP T'pPakIaHCKOTO 00IIecTBa



(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMMOJCIHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIUAMHU U HA3HAYCHUEM.

ITaTpuoTHyeckoe BoCIUTaAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON Ipa)KAAHCKOW UACHTUYHOCTH, YBAXKECHHS K MPOILJIOMY
U HACTOSILIEMY PpOCCUHCKOM MaTeMaTHUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHHSIM
POCCUHCKHMX MAaT€MaTUKOB M POCCHMCKOW MAaTEMaTHUYECKOM WIKOJbI, K HCIOJb30BAHHUID ITUX
JOCTHKEHUH B IPYTrUX HAyKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapoaa; cHOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUYECKOI'O IOBEICHHUs, CBI3aHHOIO C MPAKTHYECKUM IPUMEHEHUEM
JOCTHKCHUN HAyKU U JIEATEIbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIANa B IIOCTPOEHUE
YCTOHYHBOTO OyIyILIEro.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpPY, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, PpacCyX JEHUH; BOCHPUUMYHMBOCTBIO K
MaTE€MaTUYECKUM aCIeKTaM Pa3jInvyHbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTBIO YMEHMsI TMPUMEHATh MaTeMaTHYeCKUE 3HaHUS B HHTEpecax
3I0pOBOTO M 0e30macHOro odpas3a KHM3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHue, cOATAHCHPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PEryispHas (usndeckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBUTEIHHON
JEATEIBbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K pa3IMuHBIM
cdepam mpodecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHUIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel nmpodeccuu U peanr3oBbIBaTh COOCTBEHHbIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTbIO M CIOCOOHOCTBIO K MaTeMaTH4eckoMy oOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH >KU3HU; TOTOBHOCTBIO K AKTUBHOMY Y4YacTHIO B
pELIEHNHN IPAKTUYECKUX 3a/1a4 MAaTEMAaTHYECKOW HAIIPaBICHHOCTH.

IK0JIOTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO 3KOJIOTUYECKOW KYJIbTYpbl, IMOHUMAHHEM BIUSHUS COLHUAIbHO-
HDKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOW CpEIbl, OCO3HAHHUEM
r100aNbHOTO  XapakTepa HSKOJOIMYECKMX  MpoOjieM; OpHeHTalued Ha  IpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUM Ul pelieHus 3a7iad B 00JIacTU OKpYXaroule cpeibl, IIIaHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEIACTBUMN JUIsl OKPYKAKOLIEN CPEIBI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHU W OOIIECTBEHHOI MPAKTUKU, TOHMMaHUEM MaTeMaTUYeCKOW HayKH Kak cgepbl
YEJI0BEUYECKON NIEATENIbHOCTH, ITANOB €€ PAa3BUTHS M 3HAYUMOCTH JJI Pa3BUTHUS LUBUJIU3ALNY;
OBJIAJICHUEM SI3BIKOM MaTEMaTHUKU M MaTeMaTU4eCKOW KyJIbTYpOH KaK CpPEACTBOM IIO3HAHMS
MHUpPA; TOTOBHOCTBIO OCYIIECTBJISATH IPOEKTHYKD M  MCCIEAOBATEIBCKYIO JESATEIBHOCTD
WHAUBHUAYaJIbHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIBTATHI



MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHHSI IIPOTPaMMBI y4eOHOTO mpenMeTa «MaremaTukay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMENbHbLIMU  Oeliceusimi,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCALbHOIMU — De2yIAMUESHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCo8 00YUarwmuxcsa (0ceoeHue mMemooos NOZHAHUSL OKPYICAOWe20 MUpa,
npUMeHeHUe 102UYEeCKUX, UCCAe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble JJornueckue aeiicTBus:

® BBIBISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHATUI, OTHOIICHUH MEXIy MOHATUSAMH; (HOPMYIHPOBATH OINpPEICIICHUS MOHSITUH;
YCTaHABIIMBATh CYIICCTBEHHBIN MPHU3HAK KiIaccH(PHUKAIMKM, OCHOBAHUS ISl 00001IeHUs
Y CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPHHHUMATH, (DOPMYIIHPOBATh U MPEOOPA3OBBIBATH CYXICHHS: YTBEPIUTEIbHBIC H
OTpHUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKICHUSAX; MpeIiaraTh KPUTEPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEW U MPOTHBOPECUHH;

® JlenaTh BBIBOJIBI C HCIIOIH30BAaHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTEIHHO JJOKA3aTeIbCTBA MATCMAaTUUYCCKUX YTBEPKIACHUH (TIPSMbIS
U OT TPOTUBHOTO), BBICTpPAUBATh apPryMEHTAIMIO, MPHUBOJIWTH HpPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaATH CHoco0 pemnieHus y4eOHOW 3aJayM (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh HaHOOJIee TIOIXOSAIIHNA ¢ YIETOM CaMOCTOSITEIIBHO BBIICICHHBIX
KpUTEPUEB).

baszoBbie ucciieqoBaTe/IbCKHE ACUCTBUSA:

® HCIOJNB30BAaTh  BONPOCHI  KAaK  HCCIICNOBATCIIBCKHUH  MHCTPYMEHT  IO3HAHUS,
dbopMynUpOBaTh BOIMPOCHI, PUKCUPYIOIINE TPOTHBOpPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) MO3UIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBaHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBICHHS, IIpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjibTaTam
MpOBEAEHHOTO HAOTIOJCHUS, UCCIEIOBAaHUS, OIEHUBATh JOCTOBEPHOCTH MOMYyUYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 00OOIICHHIA;

® MPOTHO3UPOBATH BOZMOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTAThH MPEIMTOI0KECHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmaumeii:

® BBIABIATH JePUIUTHI HH(GOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOMPOC H
JUTSL PEIICHUS 33]1a49H;

e BpIOMpaTh WH)OPMAIMIO W3 HWCTOYHUKOB pA3JIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHCTEMAaTH3MPOBATh W WHTEPIPETUPOBATh MH()OPMAIHMIO PA3THYHBIX BUIOB U (HOpM
MPE/ICTaBICHHUS,



2)

CTPYKTYypuUpOBaTh HH(OpMANNIO, TPEACTAaBIAT, €€ B  pa3sIUYHBIX  (Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHGPOpPMAIMM MO CaMOCTOSITENIBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvuvie Kommynukamuenwvie oelicmsus, obecnedugarom cQhopmMupo8aHHOCmy

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPHHUMATh U (POPMYITHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSIMHU M LEISIMU
oOIIeHus; SCHO, TOYHO, T'PAaMOTHO BBIp@XXaThb CBOIO TOYKY 3pEHHMs] B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOY PEIICHU 3a1a4i, KOMMEHTUPOBATh
IIOJIYYCHHBIH pe3yibTarT;

B X0/ 00CYKJIEHHsI 33/1aBaTh BOMPOCHI IO CYLIECTBY 00CYKAaeMOI TeMBI, IPOOJIEMBI,
pemaeMoil  3ajaud, BbICKa3bIBaTh WJAEH, HAICJIEHHbIE HAa IIOUCK pPELICHUs;
CONOCTABJIATh CBOU CYXKIEHMS C CYXACHHUAMH [JpPYIMX YYacTHUKOB JMAJIOra,
0oOHapyKUBaTh Pa3IMyuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Gopme GpopMyIupoBaTh
pa3HoOIJIacusi, CBOM BO3PAKEHMUS;

IIPEJCTABIISITh PE3YJIbTAThl PEIICHU 3a/laul, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, IIPOCKTa;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajad Ipe3eHTAlUU U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

NOHMMATh U MCIOJb30BaTh IMPEUMYILECTBA KOMAHIHOM U WHIUBUAYAIbHON pabOThI
OpU pelIeHUH Y4YeOHbIX 3a/Jad, NPUHUMATh IeJlb COBMECTHOM JEATEeNbHOCTH,
IUIAaHUPOBATh OPraHM3ALMI0 COBMECTHOM paboThl, pacmnpeneisaTb BHIbI pPadorT,
JIOTOBAPUBATHCSI, OOCYKJAaTh TpoOLeCC M pPe3yabTar paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B IPYIIOBBIX (popmax paboThl (00cykaeHUsl, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMb» W UWHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHHUPOBATH CBOU
JeMCTBUS C IPYTUMU YWIEHaMU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OO
HPOAYKT 10 KPUTEPUAM, C(HOPMYIHUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuueepcanvnvie pecynamuenvie oeticmausi, 06ecneuusarom Gopmuposanue CmviClo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTaBIIAITh IUIAH, AJITOPUTM pEUICHHUS 3a7aud, BBIOMpATh CIOCOO pEIIeHUs C Y4ETOM
MMEIOIINXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH

BapHaHThI pELIeHUH ¢ y4€TOM HOBOM MH(OpMALIUH.
CaMOKOHTpPOJIb:

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCMM KaK OCO3HAHUS COBEPIIAEMbBIX
JEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJI MpPOLEcca W Pe3ysbTaTa pPEIICHHs MaTeMaTU4eCKOn
3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEILIEHUU 3a]1a4H, BHOCUTh
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJIEHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTb COOTBETCTBUE pE3yJbTaTa LEJIW U YCIOBUSAM, OOBSICHATH IPUUYMHBI
JOCTIDKEHUSI WIIM HEIOCTHIKECHHUS Pe3yJIbTaTOB JEATENbHOCTH, HAXOIHUTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

YuTaTh U CTPOUTH TAOJIMIBI U 1UATPAMMBI.

OnepupoBaTh MOHATUSIMH: cpenHee apudmeTHdeckoe, MenuaHa, HauOosbIIee,
HavuMEHbIIIEE 3HAaYCHHE, Pa3MaX MaCcCHUBA YUCIIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSAMU: CIy4alHBIM SKCIEPUMEHT (OMBIT) M CcilydaiiHOe coObITHE,
3JIEMEHTAPHOE COOBITHE (IEMEHTAPHBIN MCXO0J1) CIy4alHOTO OIBITA; HAXOJUTh BEPOSTHOCTH B
OTBITaX C PABHOBO3MOXKHBIMU CIIyYailHBIMH COOBITHUSIMHU, HAXOAUTh U CPAaBHUBATH BEPOATHOCTH
COOBITHI B U3YYEHHBIX CIy4YailHBIX 3KCIIEPUMEHTAX.

Haxonute 1 GopMynupoBaTh COOBITHS: IepeceyeHre U 00beANHEHHE JTaHHbIX COOBITHH,
cOOBITHE, MPOTHUBOMNOJIOKHOE JAHHOMY COOBITHIO; MOJB30BATHCA JUarpaMMamMu Oiinepa u
(bopMyJII0ii CII05KEHUSI BEPOATHOCTEN MIPU PEIICHUH 3a/1au.

OnepupoBaTh NOHSTHUSAMU: YCIOBHAs BEPOSATHOCTb, HE3aBUCUMBIE COOBITUS; HAXOJIUTh
BEPOATHOCTH C IOMOUIBIO IIPAaBUJIa YMHOKEHUS, C IIOMOILBIO IEPEBA CIIy4aiiHOrO OIIbITA.

[TpuMeHsATH KOMOMHATOPHOE NMPABUIIO YMHOXKEHUS IPHU PELICHUH 3a]1ay.

OnepupoBaTh MOHSATUSIMM: HCIBITAHUE, HE3aBUCHMBIE HCIBITAaHUS, CEPUS HCIBITAHUM,
yclex U HeyJayda; HaXxOJuUThb BEPOSATHOCTU COOBITMM B CEpUM HE3ABUCHUMBIX HCIBITAHUH /0
IEPBOTO ycliexa; HaXOAUTh BEPOSITHOCTU COOBITUI B cepuu UCTIbITaHU bepHyu.

OnepupoBaTb MNOHATHAMM: CilydaiiHas BEIUYMHA, PpACIpPEIECICHUE BEPOSTHOCTEH,
JuarpamMma pacupeencHus.

11 KUIIACC

CpaBHUBaTh BEPOSTHOCTU 3HAYEHUH CIIyd4ailHOM BEJIUYMHBI 10 PACHPEICICHUI0 WM C
ITOMOILBIO AUArpaMM.

OnepupoBaTb MNOHATHEM MaTEMAaTUYECKOTO OKMJAHUA; IPUBOAMTH IIPUMEpPBI, Kak
MIPUMEHSAETCd MAaTeMAaTUYECKOE OXHUAAHUE CIIy4alHOW BEJIIMYMHBI HAXOAUTh MaTEMaTUYECKOE
OKHJaHUE 110 JAHHOMY PACIIPEACICHUIO.

HMmeTs mpeacTaBieHue 0 3aK0He OOJIbIINX YHCEN.

HMeTs npeacTaBiaeHuEe O HOPMAJIbHOM PaCIpEACIICHUH.



TEMATHYECKOE INTAHUPOBAHHUE

pacrpeeaeHus

10 KIIACC
e HauMeHoBanue pasie/ion i KoanvecTno yacos Buabl 1 popMbl 1eATEIbHOCTH B COOTBETCTBHH C
11/-11 TeM MPOrpaMMBbl Bcero Kourpoabubsie IIpakruyeckue  padodveid mporpamMmoii BocuTanus (MoayJab
padoThI padoThI «Ik0IbHBIH YPOK»)"
YCTaHOBJICHUE JOBEPUTEIBHBIX OTHOILICHUIMEKTY
YUYHUTEJIEM U €r0 yYEHHKaMHU,CIIOCOOCTBYOLINX
IIpencraBnenue JaHHBIX U 4 MO3UTHBHOMY BOCTIPHATHIOYYAIIUMUCS TPEOOBAHUIA 1
omnucaTelbHasi CTaTUCTUKA pOCKO yIHUTENs], IPUBICUCHUIO UX BHUMAHHUS K
obcyxmaemMoi Ha ypoke HH(GOpMAIUH, aKTHBH3AIHN
X TT03HaBaTeJILHOMN ACATCIIBHOCTHU
Cry4aifHbIe OTIBITHI U NPHBJICUCHUE BHUMAHUS IIKOJIbHUKOB K IIECHHOCTHOMY
CHy‘IaﬁHBIe CO6BITI/I$I, OIIBITHI 3 1 ACIICKTY U3y4YaCMbIX Ha ypOKaXHBHCHHﬁ, opranusanus
C PABHOBO3MOKHBIMH UX pabOoThI CIIOJy4aeMON Ha ypOKE COLMAIBbHO
5JIEMEHTAPHBIMU HCXOAaMU 3HAYMMOT MH(opMaImei
HMCIOIb30BaHUE BOCIIUTATEILHBIXBO3MOKHOCTEN
3 Ornepanuu HaJ, COOBITHSIMU, 3 COZIepKaHMsl y4eOHOronpeaMeTa 4epe3 IeMOHCTPALIUIO
CJI0’KEHUE BEPOATHOCTEMN JETSAMIIPUMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOTO
MOBEACHUS
YcioBHas BEpOATHOCTb, NPOSIBIICHHE YEIIOBEKOIFOOUSI n
JIepeBo CIy4aifHOTO OIbITA, 1100pOCepACYHOCTH, depes noxbop
4 dhopMylIa MOMHO 6 COOTBETCTBYIOLIMX TEKCTOB JJIsI YTCHHS, 3a1a4 IS
BEPOSTHOCTH 1 pelienus, TpoOIeMHBIX CUTYalui AJs
o JKICHHUS B K.
HE3aBHCUMOCTH COOBITUI obcysie fracce
MPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX ()OPM paboThI
5 IeMEHTEI KOMOHHATOPHKH 4 YUAIINXCSI: HHTEIUICKTYaIbHBIX UTP, CTUMYJIHPYIOLIHX
MO3HABATEIIbHYI0 MOTHBALIHIO
IIKOJIBHUKOB
Cepui TOCITEI0BATETBHBIX BKJIIIOYEHUE B  YPOKH UTPOBBIX IIPOLENYD,
6 T TR 3 1 KOTOPbIE MOMOTAIOT MOANEPKATh MOTHBALUIOAETEN K
HOJIYYCHHIO 3HAHUI
CtyualiHBIC BETHIHHEL NPUMEHEHUE Ha YPOKEe IPYIIOBOM PaObOThl MK pabOThI
7 6 B Mapax, KOTOpPbIE ydYaT [IKOJbHUKOB KOMaHIHON

paboTe ¥ B3aMMOJAEHCTBHUIO C JPYTUMHU JIETHMHU




WHUIMHPOBAHUC H MOJJICPKKA
O06o061IEHNE U 5 5 HCCIIEAOBATEIBCKON  NIEATENLHOCTH IIKOJILHHKOB B
cucTeMaTu3alus 3HaHui pamMKax peamu3alil WMH  WHAWBHIYalbHBIX U
TPYIIOBBIX UCCIIEOBATEIBCKIX MPOEKTOB

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 34 2 2




11 KUIACC

Ne KoanuyecTBo yacos Buasbl 1 ¢popmbl 1eATEILHOCTH B COOTBETCTBHH C
HaumeHoBaHue pa3jie/ioB . N
n/n Kourpoabnsie IIpakruueckue  Ppadoueid mporpaMmoi BOCIIMTAHUSA (MOXYJIb
U TeM NPOrpaMMsbI Bcero - "
padoThI paéoThI «IIIK0JIBHBIH YPOK»)
[ToOyxeHne IIKONBHUKOB COONIONAaTh Ha YpOKe
b
Maremarnueckoe OOIIEeTIPUHATEIE HOPMBI TIOBE/ICHHS, TIPaBUiIa OOIICHUS
1 0XKUJAHUE CIYyYaHON 4 co crapumMu  (YYMTEISIMH) M CBEPCTHHKAMH
BEJIMYMHBI (IIKOJBHUKAMH), TPUHIMIBI YYeOHOW IUCLUILIMHBI U
CaMOOpraHU3aIIH
Hcnons3oBaHWe  BOCHUTATENBHBIX  BO3MOKHOCTEH
Jucnepcus u ctaHzapTHoe coziepKaHus yaeOHOTo MpeaMeTa 4epe3 JeMOHCTPALUIO
2 OTKJIOHEHHE CITy4YallHOU 4 1 JIEeTIM TPUMEPOB OTBETCTBEHHOTO, TPaXKJaHCKOTO
BCJIMYUHDBI TMOBEACHUS, ITPOABICHUA YeJI0BEKOIIOONS U
JI0OPOCEPICTHOCTH
MIPIMEHEHHE Ha ypPOKE WHTEPAKTUBHBIX (HOpM paboOThI
HJalluXcCs: HHTCIUVICKTYaJIbHBIX HUIP, CTUMYJIHUPYIOIIUX
3 3aKoH OONBIINX YHCET 3 1 et Y P> YIHPYIOt
IMMO3HABATCIIbHYIO MOTUBAIIUIO
IIKOJIFHUKOB
3 B YCHU B K HWI'POBBIX II KOTOPBI
HenpepsiBHBIE CilyyaliHbie KHHOHICHHC ypPo po POTCLYP,  KOTOPBHIC
MOMOTAIOT  MOJJeP)KaTh ~ MOTHBAIMIO  JIeTed K
4 BEJIMYUHBI 2 o
IMMOJTY4YCHUIO 3HAHWHM, HAJTAXKUBAHUIO
(paCHpeI[eJIeHI/ISI) MO3UTUBHBIX MEKIIMYHOCTHBIX OTHOIIIEHHH B KJIacce
Wcnonnp3oBanue BOCIIMTATCJIbHBIX BO3MOKHOCTEHN
colepKaHus y4eOHOro mpeaMeTra uepe3  1moado
Hopmainsnoe A1ep Y peA p HOOP
5 2 1 COOTBETCTBYIOIIMX TEKCTOB ISl YTEHHS, 3a1ad IS
paclpeneneHus o
PEIICHUS, TPOOJIEMHBIX CUTYAIUH /I 00CYKICHUS B
KJ1acce
MIPUMEHEHNE Ha YPOKe I'PYMIOBOMH pabOoThl MM pabOTHI
6 [ToBTOpeHme, 06001IeHNE 1 19 2 B Iapax, KOTOpbIe ydyaT UIKOJIBbHUKOB KOMAaHIHON
CHCTEMAaTHU3aIIUs 3HAHUM paboTe U B3aUMOJICHCTBHIO C
JPYTUMH JETbMU
OBIIEE KOJIMYECTBO YACOB 34 2 3

110 [TPOI'PAMME




