OOKYMEHT IOIIIUCAH 3JIEKTPOHHOM IMMOOIIKACHIO

Cepruduxkar: 33320C57-F89D-C77A-9D5A-655122A04A1D
Brnagenen: Bonosa Mapus MBaHOBHA

MyHununajgbHoe 010/:KeTHOe 0 W0 2023 14:51 (MCK)

«H300nabHeHCKaA cpef
IIKO0JIa — JeTckui cag uMenn I'.A.PoMaHeHko»
Huskneropckoro paiiona Pecnnyoimku Kpsim

PaGouast nporpamma
y4eOHOro MpeaMeTa
«MaremaTuka»
st 10 - 11 knaccos
cpeaHero oo01ero 0opa3oBaHus
yIITyOJIEHHBINA YPOBEHB.

KonuuecTBo uacoB — 544u:
Anrebpa u Havyajla MaTEeMaTUYECKOTO aHAJI3a
B 10 xnacce — 136 yacoB (4 4yaca B HEZIENIO),
BepositHocTs u cTtatuctuka B 10 kimacce — 344 (1 gac B HeAeIO)
I'eometpus B 10 knacce — 102 yaca (3 yaca B Hezenro),
Anrebpa 1 Havajga MaTeMaTUYECKOTO aHaIN3a
B 11 xmacce — 170 gacoB (5 4yacoB B HEZEIIO).
I'eomerpus B 11 xiacce — 102 gaca (3 yaca B Hezleno),

Hannas pabodast mporpamMma coOTBEeTCTByeT {DenepaibHONH 00pa30BaTEIbHON MPOTrpaMMe
cpenHero oOmiero oOpa3oBaHUS, YTBEPKACHHONH MpuKa3oM MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepanuu ot 18.05.2023 No 371.

Iloozomosneno c ucnonvszosanuem «Koncmpykmopa pabouux npocpamm»

yuumernem gvicutei kamezopuu Ilonomapésoui JI B
ko0 — |D468577

c. U300unbHOE, 2023 1.



HHOACHUTEJBHAA 3AIIUCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «<MATEMATHUKA»

[Tpumepnas paGouas nporpamma mno ydyeOHoMmy npeamery «MaremaTukay yriayOsiEHHOTO
ypoBHs Uit oOydaromxcss 10—11 kmaccoB paspaboraHa Ha ocHoBe dDenepalbHOrO
rOCYJTapCTBEHHOTO 00pa30BaTENbHOIO CTAHJApTa CPEeIHEro oO0mero odpazoBaHHs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIAEMBIX K MaTeMAaTHYECKOMY OOpa3oBaHUIO, U
TPagUIMiA POCCHIICKOTO 0Opa3zoBaHus. Peammzamusi mporpaMMmbl 00€CIIEUMBACT OBIAJCHHE
KJIFOYEBBIMU KOMIIETEHLIUSMHU, COCTABIISIOIIMMU OCHOBY JUIsl CAaMOPa3BUTHSA U HEMPEPHIBHOTO
00pa3oBaHusl, LEIOCTHOCTh OOIIEKYJIbTYPHOIO, JMYHOCTHOI'O M IIO3HABATEIBHOTO DPAa3BUTHUSA
JUYHOCTH 00YYarOLINXCS.

B paboueit mnporpamme yureHel wuaen U nojoxeHus «KoHuenuuu —pasBUTHA
MaTteMaTHueckoro odpasoBanusi B Poccuiickoit ®deneparuu». B cooTBeTCTBHM ¢ Ha3BaHHEM
KOHLENIMY MaTeMaTH4ecKoe 00pa3oBaHue JI0JKHO, B YaCTHOCTH, pellaTh 3aqady oOecrneyeHus
HE0OXO0JUMOT0 CTpaHe YMCIIa BHITYCKHUKOB, MaTeMaTH4ecKasi IOJIr0TOBKAa KOTOPBIX JOCTaTOYHA
JUIsL TIPOJIOJDKEHUS OOpa3oBaHMs 110 PA3JIMYHBIM HANpPaBJIECHUSM, BKJIOYas IMPENo/iaBaHue
MaTeMaTUKH, MaTeMaTU4YeCKUe HCCe0BaHus, paboty B chepe HHPOPMALMOHHBIX TEXHOJIOTUMN
U JAp., a Takke o0ecrnedyeHus Ui KaXA0ro oOyyaroIlerocsi BO3MOXHOCTH JIOCTHUIKECHUS
MaTeMaTHYECKOM IMOATOTOBKM B COOTBETCTBHU C HEOOXOJUMBIM €My YpoBHeM. VIMeHHO Ha
peleHne 3TUX 3a1a4 HateneHa [IpumepHas paboyas nporpamma yriryoJaéHHOTO YPOBHSI.

B omoxy mmdpoBoit TpaHchopmanuu BceX cdep YeTOBEYECKOW JeSTEeIbHOCTH
HEBO3MOKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 03 Xopolled MaTeMaTH4ecKoi
MOJATOTOBKUA. OJTO OOYCJIOBJIEHO TEM, 4YTO B HAllld JHU PacTET YHCIO CHEUaIbHOCTEH,
CBS3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHUEM MaTeMaTUKU: U B cepe HPKOHOMHUKH, U B
Ou3Hece, M B TEXHOJIOTHYECKUX O0JIaCTAX, U Jake B TyMaHUTapHBIX chepax. Takum obOpazom,
Kpyr oOydJamommuxcs, sl KOTOPBIX MaTeMaTHKa CTAaHOBUTCS 3HAYUMBIM IPEAMETOM,
¢dyHIaMeHTOM 0O0pa30BaHMs, CYLIECTBEHHO pacumpsierca. B Hero BXOIAT HE TOJIBKO
oOyuarommuecs, TUIAHUPYIOIKME 3aHUMAaThCd TBOPYECKOW M MCCIIEOBATENbCKOM paboToil B
001acTH MaTeMaTHKH, HH()OPMATHKH, (PU3UKH, SKOHOMUKU U B APYTHX 00JaCTAX, HO U T€, KOMY
MaTeMaTHKa Hy>KHa JIJIsl HCIIOJIb30BaHMs B TPO(ECCUSX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C HEM.

[TpuknanHas 3HaUMMOCTh MAaTeMaTHKH OOYCIIOBJIEHA TE€M, YTO €€ MPEAMETOM SIBISIOTCS
(yHIaMeHTaJIbHble CTPYKTYpbI HAIIEro MHpa: MPOCTPAHCTBEHHBbIE (OPMBI M KOJINYECTBEHHBIE
OTHOILIEHMS, PyHKIIMOHAIbHBIE 3aBUCUMOCTH U KaTETOPUHU HEONPEAENIEHHOCTH, OT MPOCTEHINX,
YCBaMBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, OO JOCTAaTOYHO CIOXHBIX, HEOOXOIUMBIX IS
pa3BUTHS HAyYHBIX WU TEXHOJIOTMUYECKHX HAEH. be3 KOHKpPETHbIX MaTeMaTH4eCKMX 3HAHWUN
3aTpy/IHEHO TOHMMaHUE€ IPHUHIMIIOB YCTPONCTBA M HCIOJIb30BAaHUS COBPEMEHHOH TEXHUKH,
BOCIIPHATHE U HMHTEPIIPETalusl pa3HOOOpa3HOH COLMANIbHOM, SKOHOMUYECKOH, MOIUTUYECKON
uHpopmanuy, Manodp(eKTuBHA TOBCEAHEBHAs IpaKTHUYECKas JAEATeNbHOCTh. Bo MHOIMX
cdepax nmpohecCHOHATBHON AEATENbHOCTU TPEOYIOTCSl YMEHUSI BBITIOIHATE PACYETHI, COCTABIATh
QITOPUTMBI, NMPUMEHATh (HOPMYJIBI, MPOBOJUTH I'€OMETPUUECKUE H3MEPEHUs] U IOCTPOCHMS,
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YyuTaTh, 00pabaThIBaTh, WHTEPIPETHPOBATH W MPEIACTABIATH WH(OpPMAIMIO B BHJE TaOJIHII,
JUarpamMmm # rpaukoB, MIOHUMATh BEPOSITHOCTHBIA XapaKTep CIydalHbIX COOBITHH.

OOHOBpEMEHHO ¢ pacHMpeHueM cdep NPUMEHEHHS MaTeMAaTHKH B COBPEMEHHOM
obmiecTBe BcE OoJiee BAYKHBIM CTAHOBUTCS MATEMATHUSCKUN CTHIIb MBIIIJICHUS, IPOSIBIISTFOIIIANCS
B OIpPEJICTEHHBIX YMCTBEHHBIX HaBbIKaxX. B mponecce n3yyeHus MaTeMaTHKA B apceHas MpuEMOB
¥ METOJIOB MBIIIJICHHUS YeJIOBEKa €CTECTBEHHBIM 00pa30M BKIIFOUYAIOTCS UHAYKIMS U JASIyKUHUs,
00001ICHME M KOHKpETH3allus, aHallu3 W CHHTE3, KiIacCHpUKAIMsd M CHCTeMaTH3allus,
abctparupoBanrie M aHajorusi. OOBEKTHl MaTEeMAaTUYECKUX YMO3AKIIOUEHHWH, MpaBuia HX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTHUYECKHUX MMOCTPOSHUH, CIOCOOCTBYIOT BRIpAOOTKE
yMeHHsS (pOopMyITHpoBaTh, 0OOCHOBBIBATH M JOKA3bIBaTh CYXKJCHUS, TEM CaMbIM (OPMHUPYIOT
JIOTUYECKUI CTHJIb MBINUICHUS. Bemymas pois MPUHAICKAT MaTeMaTHKe B (OPMUPOBAHUU
AJTOPUTMHUYECKON KOMITOHEHTBI MBILIJIEHUSI U BOCIIUTAHUM YMEHUW JI€MCTBOBATH MO 3aJIaHHBIM
aJropuTMaM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYHMPOBATH HOBBIE. B mpouecce pemeHus
3a/la4 — OCHOBBI JUIsI OpraHM3alk Y4eOHON JEesATENbHOCTH Ha YpOKaX MaTeMaTUKU —
Pa3BUBAIOTCS TBOPYECKAS U IIPUKIIAJHAS CTOPOHBI MBILLIJIEHHUS.

OOyuenne wmaTemaTuke Ja€T BO3MOXXHOCTh pa3BUBAaTh Yy Y4YalllUXCS TOYHYIO,
paloHaIbHYI0 U HHPOPMATHBHYIO peYb, YMEHHUE OTOMPATh HAauOOJee MOAXOSIINE I3bIKOBEIE,
CHMBOJIMYECKHE, TpapuUecKue CpeACTBa JUIsl BBIPAKEHUS CYXICHUHW W HaJBIIHOTO WX
MPEJCTABIICHUS.

HeobxoaumMbpIiM KOMITIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAHHUH SIBIISACTCS
o0111ee 3HAKOMCTBO C METOJaMHU TO3HAHUS JIEHCTBUTEILHOCTH, MPEJICTABIEHUE O MPEIMETe U
METOJI¢ MATeMAaTHUKH, €r0 OTIWYHSIX OT METOAOB €CTECTBEHHBIX M T'YMAaHHUTapHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHHS] MAaTEeMaTUKH JUIS PEIICHUs HAyYHBIX W MPUKIAIHBIX 3a7a4. Takum
o0pa3om, MaTeMaTH4eckoe 00pa3oBaHUe BHOCUT CBOM BKJIAJ B ((OPMUPOBAHKE OOIIEH KYIbTYpPhI
YyeJoBeKa.

W3ydyeHne MaTeMaTUKH CIIOCOOCTBYET  OCTETUYECKOMY  BOCIHTAHHMIO  YEJIOBEKa,
MOHUMAaHUIO  KpPacoThl W  W3AMIECTBA MATEMATHYECKHX  PACCYXKICHHH, BOCHPHUSATHIO
reoMeTpuIecKuX (popM, yCBOCHHIO UIEH CUMMETPHH.

HEJIN U3YUYEHUSA YYEBHOTI'O IPEIMETA «MATEMATHUKA»

[TpuoputerHbiMu 1ensiMu 00ydeHuss marematuke B 10—11 kmaccax Ha yriayOnéHHOM
YPOBHE IIPOAOIIKAIOT OCTABAThCS:

e (hopMHpOBaHHE LEHTPAJbHBIX MaTEeMaTHUYECKUX TOHATUH  (YUCIIO, BEJIUYUHA,
reoMerpuueckas (Qurypa, MnepeMeHHas, BEpOSITHOCTh, (QYHKIUS, NPOU3BOAHAS, HHTErpai),
o0ecreunBarOMUX IPEEMCTBEHHOCTh M IEPCHEKTUBHOCTh MAaTEeMaTH4YeCKOro 00pa3oBaHUs
00y4Jaromuxcs;

® [IO/IBEJICHUE YYAIlUXCS Ha JOCTYIIHOM JUIsi HUX YPOBHE K OCO3HaHHMIO B3aHMOCBS3H
MaTeMaTHKU U OKPYXAIOIero MUpa, MOHMMAHUI0 MAaTEeMATUKU KaK 4acTU OOLIEH KyJIbTyphbl
YeJI0BEYECTBA,

® Pa3BUTHE UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH y4dalluXcsl, TO3HABAaTEIbHON
AKTUBHOCTH, HCCIEIOBATEIIbCKUX YMEHHH, KPUTHYHOCTH MBIIUICHHS, MUHTEpEca K H3Y4YCHHIO
MaTEMAaTHKH;

e popmupoBaHHe  (YHKIMOHAJIBHOW  MAaTeMaTHYECKOM  TIpaMOTHOCTH:  yMEHUS
pacrno3HaBaTh MATEMAaTUYECKUE ACIIEKTHI B PEAJIBHBIX KU3HEHHBIX CUTYalUsX U NPU U3y4YECHHUU
JpyTuX y4yeOHBIX MPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (hOpMyIUpPOBaTh
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UX Ha s3bIKE MaTEeMaTHKM M CO3[aBaTh MaTeMaTHYECKHE MOJIENIM, NMPUMEHATh OCBOEHHBIN
MaTeMaTUYEeCKUn anmapatr  JUid  peLIeHUs [IPAKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBATh [10JIyYEHHBIE PE3YJIbTATHI.

OcHOBHBIE JIMHUU cojaepkaHus Kypca Mmatematuku B 10 —1lkmaccax yriry0iaéHHOTO
ypoBHs: «Hucna u BblUUCICHUSNY, «Anredpay («Asredpandeckue BbIpaKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Hawanma wmarematnueckoro ananuza», «leomerpus» («I'eomerpuueckue
burypel M uX cBOHCTBa», «V3MepeHHe TIeOMETpHUECKUX BeIUuuH»), «BeposTtHocTs U
CTaTUCTHKa». JlaHHbIE JMHHMM pa3BUBAIOTCA MapajUIeNbHO, KaXKJas B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJIHA OT JpPYyroil, a B TECHOM KOHTaKTe U
B3aumozeiictBun. Kpome 3T0ro, mx oObEeIMHSAET JOTHYECKas COCTaBISAIOLIAs, TPAJULUOHHO
pucyllas MaTeMaTUKE M MPOHU3BIBAIOIIAsl BCE MATEMaTHYECKHE KypChl M COJIEp)KaTelIbHbIC
muand. ChopmynupoBanHoe B DenepaaTbHOM TOCYAapCTBEHHOM 00pa30BaTEbHOM CTaHAAPTE
cpeanero obmiero oOpa3oBaHusl TpeOOBAaHHE «yMEHHE ONEPUPOBATH MOHATUSMU: OIpEIeIICHHE,
aKkcuoma TEOpeMa, CIIEACTBUE, CBOMCTBO, IIPU3HAK, JIOKA3aTEIbCTBO, PAaBHOCUJIbHbBIE
bopMyaMpoBKH; yMeHHE (OpPMYIHPOBaTh OOpPAaTHOE U IMPOTUBOIOJIOKHOE YTBEPXKICHHE,
IOPUBOAUTH NMPUMEPHl U KOHTPIPHUMEPHI, HMCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKILIUU;
IIPOBOAMTH JOKA3aTEJIbHBIE PACCYXkXIECHHUS IIPU PEIIEHUM 3a7ad, OLEHUBATh JIOTUYECKYIO
IPaBWIBHOCTh PACCYXKICHHUI» OTHOCUTCS KO BCEM KypcaMm, a (OPMHUPOBAHUE JOTMUYECKHX
YMEHUN pacipenemnsieTcs Mo BCeM rojlaM 00yUYeHHUs Ha ypPOBHE CpeaHEro o0mero oopa3oBaHusl.

MECTO YYEBHOI'O TIPEJJIMETA «MATEMATUKA» B YYEBHOM IIJIAHE
B cootrBercTBUM ¢ DenepalibHBIM TOCYAAPCTBEHHBIM O00pa30BaTENIbHBIM CTaHAAPTOM

cpenHero o0miero oOpa3oBaHUs MaTeMaTHUKa SIBISETCA 00sA3aTeNbHBIM MPEIMETOM Ha JAHHOM
ypoBHe oOpa3zoBanus. Hacrosmed IlpumepHoil paboueil mporpamMMmoi mnpeaycMaTpuBaeTcs
u3ydeHue ydeOHoro npenmera «MaTemaTuka» B paMKax TpEX ydeOHBIX KypcoB: «Anredpa u
Hayajga MaTeMaTH4eckoro aHamusa», «l'eomerpusi», «BepoATHOCTB ¥  CTaTHUCTHKay.
®opMHUpOBaHUE JIOTHUECKUX YMEHUH OCYIIECTBISETCS Ha NMPOTSHKEHUU BCEX JIeT 0OydeHus B
CTapLIeil ILIKOJE, a JJIEMEHTHl JIOTMKU BKIIOYAIOTCA B COACPKAHME BCEX HA3BaHHBIX BBILIE
KypPCOB.

B YueOHOM miaHe Ha m3ydeHue Matematukud B 10—I11kmaccax Ha yriyOiaEHHOM ypoOBHE
OTBOJUTCS § yueOHBIX YacOB B HEEII0 B TEUEHHE Ka)XJ0ro rojaa ooydeHus, Bcero 544yueOHbIx
4acoB.

NJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOT' O INIPEJMETA
«MATEMATHKA»

OcBoenne yueOHOro mpeamera «MareMmaTtuka» IOJDKHO 00ecredynBaTh JOCTHKEHHE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsl CIEAYIONIMX JTUYHOCTHBIX, METalpPEeIMETHBIX U
MpeAMETHBIX 00pPa30BATENbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE pe3yNIbTaThl OCBOCHHUS MIPOTPaMMbl y4eOHOTO Ipeamera «MaTemMaTuka
XapaKTEepU3yIOTCA:
I'pa’k1aHCKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKON MO3ULMU OO0ydYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIECTBa, MPEACTABICHUEM O MaTEMaTHYECKHUX OCHOBAX
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(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHUH, MpOIEAyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI M Ip.), YMEHHEM B3aUMOJEIHCTBOBATH C COLUAIbHBIMU HHCTUTYTaMH B
COOTBETCTBHUH C UX QYHKIMSIMHU M Ha3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:!

c(OpPMUPOBAHHOCTBHIO POCCUNCKOM I'PakJJaHCKON MJAEHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HaCcTOALIEMY POCCUHCKOM MAaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKOM MaTeMaTHYECKOM HIKOJIBI, K HCIIOJIB30BAHUIO ITHX
JOCTH)KEHUH B JPyTUX HayKax, TEXHOJOTHUSX, chpepax IKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

OCO3HAHHWEM JIyXOBHBIX ILIEHHOCTEH PpOCCHICKOro Hapoaa; Cc(HOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C IMPAKTUYECKUM IMPUMEHEHUEM
JOCTHXKEHUI HayKH M JIeATEIbHOCTHIO YUYEHOIO; OCO3HAHMEM JIMYHOI'O BKJIaJla B IOCTPOEHHUE
YCTOWYIMBOTO Oy TIyIIEro.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOLIEHUEM K  MHpPY, BKJIKOYasg OCTETUKY  MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHWH, PacCYKIACHHH, BOCHPUUMYHBOCTBIO K
MaTeMaTUYECKUM aCIIEKTaM Pa3InYHbIX BUJOB UCKYCCTBA.

Duznueckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS TPUMEHSATh MaTeMaTHMYeCKWe 3HAHUS B HHTepecax
30pOBOTO U 0€30MacHOro oOpa3a *HM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PU3UUECKOr0 COBEPLICHCTBOBAHMS INPHU 3aHATHIX CHOPTHBHO-030POBUTEIBHOM
JEATEIIbHOCTBIO.
TpynoBoe BOCIUTAHUE:
TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K PazIMYHBbIM
cdepam mpodecCHOHATBHON J1eATEIbHOCTH, CBS3aHHBIM C MaTEMAaTUKON U €€ MPUIIOKEHUSIMH,

YMEHHEM COBeplIaTh OCO3HAHHBIN BBHIOOP Oyayleil mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
’KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBHIO K MaTeMaTH4eCKOMYy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pelIeHnU IPAKTHYECKUX 3a/1a4 MaTeMaTUYeCKOil HalpaBiIeHHOCTH.

OKOJIOTUYECKOE BOCIIUTAHUE:

Cc(OPMHPOBAHHOCTBIO IKOJIOTUYECKOH KYJBTYpbl, MOHUMAHHEM BIHMSIHHUA COLUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOW CpEeIbl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OJKOJOTMUYECKHMX IpoOJieM; OpHEeHTalue Ha  NpUMEHEHHe

MaTeMaTHUYeCKUX 3HAHUN JUIsl pelleHHs 3ajad B 00JIacTH OKPY’KaIoLIe Cpe/pl, MIaHUpPOBAaHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUHI I OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NMO3HAHUS:

C(OPMHPOBAHHOCTBIO MHMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTHKH, TOHUMaHUEM MaTeMaTHUYecKOW HayKu Kak chepsl
YEJIOBEUECKOU JIEATEIILHOCTH, ITAOB €€ Pa3sBUTHUsS M 3HAYUMOCTH Ul Pa3BUTUS LIMBUWIM3ALUU;
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKH UM MAaTEMaTUYECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOEKTHYK) M  HCCIEAOBATEIBCKYH JIESITEIBHOCTD
WHIUBUyaJIbHO U B IPYIIIIE.



METANPEJIMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe Pe3yJIbTaThl OCBOSHUS MTPOrPaMMBI yueOHOTO npeamera «MaTemaTukay
XapaKTePU3YIOTCS  OBJIAJICHUEM  VHUBEPCAbHLIMU  NO3ZHABAMENbHLIMU  OelicmBUsSMU,
VHUBEPCANbHBIMU ~ KOMMYHUKAMUBHBIMU  OCUCMEUAMU, VHUBEPCATbHLIMU  PeZYIAMUGHbIMU
oelicmeusmu.

1) Vuusepcanvnovie noznasamenvusie oeticmsus, obecneuusarom gopmuposanue 6a306bix
KOZHUMUBHBIX npoyeccos obyuaiowuxcs (0ceoenue memooos NO3HAHUL OKPYICAIOWe20 MUpa;
NPUMEHEHUe JL02UHEeCKUX, UCCIe008AMENbCKUX ONepayull, yMeHull pabomams ¢ unpopmayuei).

ba3oBble TOrMYECKHE IEUCTBHUS:

® BBIABIISITh M XapaKTEPU30BaTh CYMIECTBEHHBIC NMPU3HAKH MATEMaTHYECKUX OOBEKTOB,
INOHATUHM, OTHOLIEHUH MeXAy MOHATUAMH; (OpMyIUpOBaTh ONpEAETCHUs  MOHATHIA;
yCTaHaBJIMBATh CYLIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKALMKU, OCHOBAHUSA Ui 0000OLIeHHS U
CpaBHEHUs1, KPUTEPUHU IIPOBOJMMOIO aHAJIU3A;

® BOCIpPUHUMATh, (OPMYJIMPOBATh U NPEOOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHbIE U
OTpHIIATENIbHBIE, €TUHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIC;

® BBIBIATH MATEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IPOTUBOpEUHs B (hakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX; MpeanaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JIeJIaTh BBIBOJbI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIOUECHHU M, YMO3aKIIFOUEHH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSTEIBHO J10KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUM (IIpsiMble
U OT HPOTUBHOIO), BBICTpAaUBaTh apryMEHTAlUIO, NPUBOJAUTH MPUMEPHI U KOHTPIPUMEPSI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;

e BpIOMpaTh crHoco0 pemieHuss y4yeOHOW 3ajauM (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pemieHusi, BbIOMpaTh HauOoliee NOAXOMANIMM € y4ETOM CaMOCTOSITENIbHO BBIJIEJICHHBIX
KPUTEPUEB).

ba3oBble HCClIe10BATENbCKUE IEUCTBUS:

® UCIONB30BaTh  BOINPOCHI  KaK  HCCIIEAOBATENIbCKUNH  MHCTPYMEHT  IO3HAHUS;
(dbopMyIIHpoBaTh BOIPOCHI, (PUKCUPYIOLIHE MPOTUBOPEUNE, MpodIeMy, YCTaHABINBATH HCKOMOE
U JJaHHOE, (POPMUPOBAThH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

® IPOBOJUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM HKCHEPUMEHT, HCCIEOBAHUE T10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OOBEKTa, SBIIEHHUS, IPOIIECCAa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00bEKTaMHU, SBJICHUSIMH, ITPOLIECCAMHU;

® CaMOCTOSITENbHO  (hOpMyNTUpoBaTh 000OLIEHHMS W BBIBOABI 10  pe3yJibTaTaMm
MIPOBEJICHHOTO  HAONIO/IEHUs, UCCIIEJOBaHMS, OIEHUBATh JIOCTOBEPHOCTh  IOJyYEHHBIX
PE3yIBTATOB, BBIBOJIOB U 000OIIICHHMIA;

® [IPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IPOLIECCA, a TAK)KE BBIABUIATDH MPEAIIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ota ¢ undopmanmei:

® BBIABILITH JePUIUTH MHDOPMAIIMH, TaHHBIX, HEOOXOIUMBIX IS OTBETa HA BOMPOC H
JUTSL pEIICHUs 3a/1a4H;

e BpIOMpaTh MHGOPMAIMI0O W3 HMCTOYHMKOB Ppa3MYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEeMAaTU3UpPOBaTh U MHTEPHPETUPOBATH MHPOPMAIMIO pA3IUYHBIX BHAOB H  (GopM
MIPEJICTaBICHHUS,



® CTPYKTypupoBaThb UHGPOpMAIUIO, TMPEACTaBIATh €€ B  pa3nuuyHbIX  (opmax,
WLTIOCTPUPOBATH TpaduuecKy;

® OIICHMBATh HAAEKHOCTh HWH(GOPMALMKM 1O CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvivie KOMMYHUKAMUGHBLE OeliCMEUsl, 00ecneuusaiom cQopmMuposaHHocnms
COYUATILHBIX HABLIKOG 0OYYAIOUJUXCAL.

OO1eHue:

® BOCIPUHHUMATH M (DOPMYITHPOBATH CYKIECHUS B COOTBETCTBUU C YCIOBUSMHU H IEISIMH
OOIIeHUs; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PEHHsI B YCTHBIX M NHUCHMEHHBIX
TEKCTaX, JaBaTh IOSCHCHHS IO XOJAY PEIICHHUs 3a7add, KOMMEHTHPOBATh TOJYYCHHBIN
pe3ybTar;

® B X0/1¢ OOCYXKICHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI, IPOOIIEMBI,
peliaeMoil 3a1a4ym, BBHICKA3bIBaTh WJCH, HAICJICHHbIE HAa MOMCK PEIICHHS; COMOCTaBIATh CBOU
CYXKICHHS C CYXICHUSMH JPYTHX YYaCTHHKOB JHajiora, OOHAPYXUBATh Pa3jMdnue H CXOJCTBO
MO3UINI; B KOPPEKTHOU (hopMe (HOpMYTHPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

® IIPEJICTABIIATh PE3yJIbTaThl PEIICHUsS 3a/Ja4d, dKCICPUMEHTA, MCCICAOBAHHS, MPOCKTA,
CaMOCTOSITENILHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Y4YeTOM 3aJady MPE3CHTAlUd U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyAHUYECTBO:

® [IOHUMATh ¥ MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HHIMBHUIYaTbHON PabOTHI TIpU
pelieHuyd ydeOHBIX 3aJay; NPUHUMATh 1€1b COBMECTHOW JESTeNbHOCTH, IIJIaHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, paclpenensaTh BUABI padoT, HOroBapHBAThHCSA, OOCYKIATh
MPOIIeCC U PE3yIbTaT pabOThI; 0000IIATh MHEHUS HECKOJIBKHUX JIIOJICH;

® y4yacTBOBaTh B TIpynmoBbIx ¢opMax paldoTsl (oOcyxaeHus, OOMEH MHEHUSIMHU,
«MO3TOBBI€ IITYPMBI» U T.II.); BBINOJHATH CBOIO YacTb pabOThl M KOOPAMHHUPOBATH CBOU
JENCTBUS C IPYTMMU WiIEHAMHU KOMaH/Ibl; OLIEHWBATh KaueCTBO CBOETO BKJIAJa B OOIIMN MPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vnusepcanvnvlie  pecynamuenvle  Oeiicmeusi,  obecneyusaiom — opmuposanue
CMBLCTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCTIU.
CamoopraHu3anus:

® COCTaBJIATH IUIAH, aJITOPUTM pEIICHUs 3a7ayH, BHIOMpATh CIOCOO pemeHHs ¢ y4éToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM nH(popManuu.

CaMOKOHTpOJIB:

® BJIQJICTh HABBIKAMH ITO3HABATEIbHOM pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEHCTBUN W MBICTUTEIBHBIX MPOLIECCOB, UX PE3yJIbTAaTOB; BIAAETh CIIOCOOAMHU CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIECca U pe3yJibTaTa pelIeHUs MaTeMaTHUECKON 3a/1auu;

® IpEeABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHUH 3a/1a4M, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OLICHUBATh COOTBETCTBHE pe3yJibTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHSI Pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3yabTaThl ocBoeHUs [IpumepHol paboueil mporpaMMbl 110 MaTeMaTHKE
IIPEJICTaBJICHbI 110 T0/1aM 00YYEeHMs B paMKaX OTAEJIbHBIX KYpCOB B COOTBETCTBYIOLIUX pa3jeiax
Hacrosen [IporpaMmel.

IMPUMEPHASA PABOYAS INTPOT'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yye6HOMy miuaHy B 10 —11 kmaccax usywaercss yueOHbIM Kypc «Anredpa u
Hayaja MaTeMaTUYECKOr0 aHallu3a», KOTOPBIN BKIIOYAET B ce0sl CIEAYIOIINE OCHOBHBIE pa3 ieibl
conepkanusi: «Yucaa v BBIYUCICHUA», «YPaBHEHUS U HepaBeHCTBa», «DyHKUMU U rpaduxmy,
«Hauana MaTemaTH4ecKkoro aHanu3a», «MHOXXeCTBa U JIOTUKAY.

B YyeOnoMm mane Ha uzyueHue yriayOnEHHOro Kypca aareOpsl U Hayaja MaTeMaTH4eCcKOro
ananm3a B 10—11 kmaccax oTBoAUTCS HE MeHee 4 yueOHBIX YaCOB B HEJEIIO B TEUEHUE KAXKIOTO
roja o0y4yeHus1, BCETo 3a JBa Toja o0y4eHHs] — He MeHee 272 yueOHBIX 4acoB.

IIJIAHUPYEMBIE IIPEJAMETHBIE PE3YJIbTATBI OCBOEHUS NPUMEPHOM
PABOYEM ITPOI'PAMMBI KYPCA
(ITO TOAAM OBYYEHUS)

OcBoenne yudeOHOTO Kypca «Anredpa W Havaja MaTEeMaTHYECKOTO aHaIM3a» Ha
YPOBHE CpeaHero ooOmero o0pa3oBaHUs ITOJDKHO OOECNeYMBaTh ITOCTHIKCHHE CIEIYIOIINX
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

10 kiaace
Yuciia 1 BLIYUCICHUSA

e CBOOOAHO  OmepuUpOBaTh  MOHATHUSMH:  pAalMOHATBHOE  YHUCIO, OeCKOHEYHas
nepuomueckas 1poob, MPOLEHTHI; HPPALMOHATILHOE YMCIIO; MHOXKECTBA PALIMOHATIBHBIX
U JICHCTBUTENBHBIX YHCEI; MOIYJIb IEHCTBUTEIBHOTO YHCTIA.

e [IpumeHsTh ApOOM ¥ TPOUEHTH IS PEUICHHs TPHKIAAHBIX 33a1ad W3 Ppa3IMIHbIX
OTpaciel 3HAaHUM U peanbHOU KU3HHU.

e [lpumeHsaTh NpuUOMMKEHHBIE BBIYUCIEHUS, NMpaBWIa OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJbTaTa BRIYMCICHUH.

e (CBOOOAHO OMNEpUPOBATH IMOHATHEM: CTENEHb C LENbIM IOKa3aTeleM; HCIIOJIb30BaTh
HOIXOAAILIYI0 (pOopMy 3amucu AEHCTBUTEIbHBIX YHCEN JUIsl pEIIEHUs IPAKTUUECKUX 3a/1a4
U TIPE/ICTaBIICHUS JTAaHHBIX.

e (CBOOOIHO ONEPUPOBATH MOHATHEM: apUPMETUUYECKHII KOPEHb HATYypaJIbHON CTETICHH.

e (CBOOOAHO ONEPUPOBATH MOHATHEM: CTENIEHb C PALIMOHATIBHBIM [TOKA3aTEIEeM.

e (CBOOOAHO ONEpUPOBaTH MOHATUAMU: JIOTAapU(M 4YHUCIA; JECATUYHBIE U HaTypalbHbIE
J0TapupMBbl.

e (CBOOOAHO ONEPUPOBATH MOHATUSMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIOBOTO
apryMeHTa.

e OmnepupoBaTh MOHATUAMHU: APKCUHYC, APKKOCHHYC U apPKTAHT€HC YMCIIOBOTO apryMEHTA.



YpaBHeHUsI 1 HEPABEHCTBA

CBoOOHO  omepupoBaThb  MOHATUSMHU:  TOXKIECTBO, ypaBHEHUE, HEPAaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPAaBHEHUA-CIICCTBUS; PABHOCUIIbHBIE HEPABEHCTBA.
[TpuMeHATh pa3iuyHbIE METO/Abl PELICHHUs PALMOHAIBHBIX M APOOHO-pallMOHAIBHBIX
YPaBHEHHUI; IPUMEHATh METOJl UHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB.

CB00OHO ONEpUPOBATH MOHATUAMHU: MHOIOWIEH OT OAHOHM MEepEeMEHHOM; MHOIOYJIEH C
HeNbIMA KO3 UIIMEHTaMH, KOPHH MHOTOWICHA; MPUMEHSTH JEJICHHE MHOTOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nis pemenus 3anau.

CBoOosHO omnepupoBaTh MOHATHUAMHU: CHCTEMa JIMHEWHBIX YpaBHEHUH, MaTpuLa,
ONpeAeNnTeNb MAaTPULIBl 2 X 2 U €ro reOMETPUYECKUM CMBICI; MCIIOJIb30BaTh CBOICTBA
ONpeAcauTeNs. 2 X 2 s BBIUMCIICHHS €ro 3HAY€HUs, NPUMEHATH ONPENCIIUTENH UL
pELIEHUsT CHCTEMbl JIMHEWHBIX YPAaBHEHUH; MOJEIMPOBATH pEalbHBIC CHUTyallUd C
[IOMOILBI CUCTEMBbI JIMHEWHBIX YpPaBHEHUH, MCCIIEL0BAaTh IIOCTPOCHHBIE MOJECIU C
ITOMOILBIO MATPHI] U OIIPEAEIINUTENECH, HHTEPIIPETUPOBATh MOJYyYECHHBIN PE3YJIbTAT.
Hcnonp30Bath CBOMCTBA JEHCTBUI ¢ KOPHSIMHU 1Sl peoOpa30BaHUsl BhIpaKEHUH.
BomonssaTe  mpeoOpa3oBaHUs UMCIOBBIX BBIPQKEHUH, COAEP)KAIIMX CTENEHH C
panuoOHaIbHBIM I10KA3aTEIEM.

Hcnonb3oBaTh CBOMCTBa JOrapuMoB sl NpeoOpa3oBaHUsl — JOrapupMHUUECKUX
BBIPAKCHUI.

CBoOosHO  omepupoBaTh  HOHATHSAMM:  HMPpALMOHAIbHBIE,  IOKa3aTelbHbE U
jgorapu(pMHUUECKUe YpaBHEHUS; HAXOJIUTh HUX pEIIEHUS C IOMOIIBI0 PaBHOCHUIBHBIX
IEPEXO0I0B WJIIN OCYLIECTBILASA IPOBEPKY KOPHEH.

[IpuMeHSTh  OCHOBHBIE TpUTOHOMETpHUeckue (GOpMyJbl JUIsl  NpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUN.

CB0OOOIHO oOmepupoBaTh MOHSITHEM: TPUTOHOMETPHUUECKOE YpaBHEHHUE; MPUMEHSThH
HeoOXoauMble (QOpPMYJIBI sl PEIICHHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHUM.

MonenupoBaTh peajbHble CUTYallUd Ha S3bIKE anreOpbl, COCTaBISATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4H, MCCIEAOBAThb IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DOyHKUUH U rPpaduKu

CBOOOIHO OmMEepUpOBaTh MOHATHUSAMU: (DYHKIIHS, CIIOCOOBI 3amaHus (YHKIMH, B3aUMHO
oOparHble (QyHKUMH, KoMOo3umus GyHKUOuM; rpaduk  (GYHKIUH;  BBIIOJIHSITH
aJIeMeHTapHbIe TTpeoOpazoBanms rpaduKoB GHyHKIIHM.

CBOOOIHO OmEpHPOBATh MOHATHUSAMHU: OOJACTh OMPENEICHHUS W MHOKECTBO 3HAYCHHMA
byHKIUHN, HyId QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

CB0oOOIHO omepupoBaTh MOHATUSIMH: YETHBIE U HEUETHbIE (DYHKLINU, TEPUOTUUYECKUE
GYHKIIUHM, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIUH, MAKCUMYMbl I MUHUMYMBI (DYHKIIHH,
HauOoJbIlIee U HaMMEHblIee 3HaueHne QYyHKIIUU Ha TPOMEXKYTKE.

CB0oOOIHO OmepupoBaTh MOHSATUSMU: CTENEHHAas (YHKIUS C HATypalbHBIM U IEJIBIM
nokasarenemM, rpaduk CcTemneHHON (YHKIMHM C HATypajJbHBIM U LEJIBbIM MOKa3aTeseM;
rpaduk KOpHS N-OM CTeNeHW Kak (YHKIIMM OOpAaTHOW CTENEHH C HaTypaIbHBIM
MOKa3aTeJeM.



OnepupoBaTh MOHATHAMH: JHUHEWHAs, KBagpaTHyHas U APOOHO-IMHEWHas (YHKIIHH,
BBITIOJHATH 2JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHHUE UX TPaPHUKOB.

CB0OOIHO omepupoBaTh MOHATHAMU: TMOKa3aTelbHas U Jiorapudmudeckas QYHKIHH, UX
CBOICTBa U TpaUKH; UCIONb30BATh UX TPAPUKU IS PELICHUS YPaBHEHHI.

CB0OOOIHO OomepUpoBaTh MOHATHIMHU: TPUTOHOMETPUYECKAs] OKPY>KHOCTb, OMpEAeNICHUE
TPUTOHOMETPUYCCKHUX (PYHKIMI YUCIIOBOTO apryMEHTA.

Hcnons3oBarh rpaduku GYHKIHHA JJIsT UCCIEAOBAHUS TPOIECCOB M 3aBHCHMOCTEH TPH
pelIeHnH 3amad HW3 JPYTruX YYeOHBIX NPEIMETOB M PEATbHOW JKU3HH, BBIPAKATH
dbopMyaMu 3aBUCUMOCTH MEXKTYy BETUUMHAMHU.

Ha4vana MaTeMaTH4eCKOro aHAJIN3a

CB00OHO OnepHpOBaTh MOHATUAMU: apU(MeTHUecKass U reoMeTpUYecKas MPOrpeccus,
OECKOHEYHO yObIBaroias reoMeTpuyecKas IIPOrpeccusi; JMHEUHBIN u
OKCTIOHEHIMAIBHBIN POCT, (POpMylla CIOXKHBIX TPOLEHTOB; HMMETh MPECTaBICHUE O
KOHCTaHTE e.

Hcnonb30BaTh NPOrpeccuy Ui PEeLIeHUs PealbHbIX 33/1a4 IPUKIAIHOIO XapaKkTepa.
CBoOosHO omepupoBaTh IMOHATUSAMH:  IIOCIIEAOBATEIbHOCTh, CIOCOOBI  3aJaHMs
MIOCJIEIOBATEIPHOCTEH, MOHOTOHHBIE W OTPaHUYEHHBIE TIOCIIEIOBATEIIEHOCTH; TOHUMATh
OCHOBBI 3aPOXKJICHHSI MATEMAaTHIECKOTO aHAIN3a KaK aHAIN3a OECKOHEYHO MaJIbIX.
CB00OIHO onepupoBaTh MOHATHSAMU: HENpPEpbIBHbIE (PYHKIIMU; TOUKHU pa3pbiBa rpaduka
(GYHKIUM; aCUMIITOTHI 'paduka QyHKLINU.

CBoOOHO omepupoBaTh MOHATHEM: (DYHKIMS, HETpEpbIBHAsS HA OTPE3KE; MPHUMEHSTH
CBOWCTBA HEMPEPBIBHBIX (YHKLUH JUIs pelIeHHs 3a1a4.

CB0OOOHO oOmEpHUpOBaTh TOHSATHSIMHU: TIEpBass W BTOpas TPOM3BOJHBIE (PYHKIIUH,
KacaTeJbHas K rpaduky QyHKIUH.

Bbruncnare mpou3BOJIHBIE CYMMBI, INPOU3BEICHHS, YaCTHOIO W KOMIIO3HMIIMU JBYX
(byHKUMH; 3HATh TPOU3BOIHBIE AIEMEHTAPHBIX (YHKIIHA.

Hcnonb30BaTh TeOMETPUYECKMH U (U3MUECKUIl CMBICT TNPOU3BOAHON Ui pelIeHHs
3ajau.

MHuoskecTBAa M JIOTUKA

CB000OIHO ONIEpPUPOBATH MOHATHUSIMHU: MHOXECTBO, ONEpaIK HaJl MHOXKECTBAMH.
Hcnonp30BaTh  TEOPETHMKO-MHOKECTBEHHBIM — ammapar JUisi  ONUCaHUS  peajbHBIX
IPOIIECCOB U SBJICHUH, TP PELLICHUN 3aJ[a4y U3 IPYTUX YUeOHBIX IPEIMETOB.

CB0oO0OHO omepupoBaTh MOHATUSMH: ONpEAEICHUE, TEOpeMa, YpaBHEHHUE-CIIEICTBUE,
CBOWMCTBO MaTeMaTHYECKOro OOBEKTa, J0Ka3aTeNbCTBO, PAaBHOCWIBHBIE YPaBHEHUS H
HEPaBEHCTBA.

11 kiace
Yucia 1 BLIYUCIECHUS

CBO6OI[HO OIICpHUPOBATh IMOHATHAMHU: HATYPAJIBbHOC HW MCJI0C YHUCIO0, MHOKCCTBaA
HATYPaJIbHBIX U LENbIX YMCEIN; UCIOJIb30BaTh MPU3HAKU IEIUMOCTH 1enbix uncen, HOJI
1 HOK HaTypanbHbIX yucen AJIsl pelIeHus 3a/1a4, MPUMEHATh alropuT™ EBKIna.
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CBoOOHO omepupoBaTh MOHATHEM OCTaTKa IO MOJYJIIO; 3alMChIBaTh HATypajbHbIE
4YHUCla B Pa3JIMYHBIX IIO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.

CB00OJIHO OnepUpoOBaTh MOHATUSIMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMIUIEKCHBIX
YKCell; IPEACTaB/ISTh KOMIUIEKCHBIE YMCiia B anreOpanyeckoil U TPUrOHOMETPUUYECKOMN
¢dopme, BBITTOIHATH apUPMETHIECKHE ONIEPALMU C HUMH U M300pakaTh Ha KOOPAMHATHON
IJIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA

CBoOosHO  omepupoBaTh  HOHATHSAMU:  HUppAlMOHAJIbHBIE,  IIOKA3aTelbHbIE U
Jorapu(pMHUUECKUE HEPABEHCTBA; HAXOAWTHh MX PEHICHUS C IMOMOIIBIO PaBHOCHIIBHBIX
IIEPEXO0/I0B.

Ocy1iecTBIATh 0TOOP KOPHEH IIPU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHHUS.
CB0oOOIHO oOmnepupoBaTh IMOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; MPUMEHSThH
HeoOXoauMble (QOpPMyJIbl il PEHIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPaBEHCTB.

CBoOOHO omepupoBaTh MOHSATHSIMH: CHCTEMa M COBOKYIHOCTb YpaBHEHUH W
HEPaBEHCTB; PAaBHOCHUJIBHBIE CHUCTEMBl M CHCTEMBI-CICACTBUS; HAXOAWTH PpELICHUS
CUCTEMBl U COBOKYIHOCTEH pAalMOHAIbHBIX, HUPPALMOHAIbHBIX, I10Ka3aTEIbHBIX MU
Jorapu(pMHUUECKUX YpaBHEHHUH U HEPABEHCTB.

Pemarp panuoHanpHble, HppalUMOHANbHBIE, I[OKa3aTelbHbIE, JIOrapu(pMUUYECKHE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAILNE MOLYJIN U ITapaMeETPBI.
[TpumensTs rpaduueckue MeToAbl AJs PEUIeHHs] YpPaBHEHHUHW U HEPABEHCTB, a TaKXkKe
3az1a4 ¢ mapaMeTpamH.

MonenupoBaTh peajbHble CUTyallUM Ha SI3bIKE aiureOpbl, COCTaBISATh BbIPAKEHUS,
YPaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 10 YCJIIOBHUIO 33/1a4H, UCCIEN0BATh TOCTPOCHHBIE
MOJIEJIM C UCIHOJB30BaHHWEM almapara anreOpbl, HWHTEPHPETUPOBATH IOJIYUYECHHBIN
pe3yibTar.

DyHKIUHN U TPaQUKH

Crpouth rpaduky KOMIO3UIMKA (GYHKIMNA C TOMOIIBIO AJIEMEHTAPHOI'O MCCIIEOBAHUS U
CBOMCTB KOMITO3UILIUU ABYX (QYHKIUI.

Crtpoutpb reomerpuueckue oOpa3bl ypaBHEHUH U HEpPABEHCTB Ha KOOPAMHATHOM
IJIOCKOCTH.

CB00OIHO OnEepUPOBATh MOHATHUAMU: TPpadUKU TPUTOHOMETPUUYECKUX (PYHKIIUH.
[TpumeHsATs QYyHKIMH U1 MOJCTUPOBAHUS U UCCIIEIOBAaHUS PEATBHBIX MPOIIECCOB.

Hayana MaTeMaTH4eCKOro aHAJIU3a

Hcmonb3oBarth MNPOU3BOAHYIO [JIA HUCCICAOBAHUA (bYHKI_[I/II/I Ha MOHOTOHHOCTH WU
OKCTPEMYMEL.

Haxoauts Hanboubiiee 1 HAWMEHBITIEEe 3HAUCHUST (YHKITUHM HETIPEPHIBHOW Ha OTPE3KE.
Hcronp30BaTh MPOU3BOAHYIO IS HAXOXKACHUS HAWTYYINET0 PEUICHUS B MPHUKJIAIHBIX, B
TOM YHCJE COIMAIbHO-DKOHOMUYECKHX, 3a/lavyax, Ui OIPENEICHUsT CKOPOCTH H
YCKOpEHHUSs TIpoliecca, 3aIaHHOTo (opMyItoi uiu rpaduKoM.
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e (CBoOOgHO omepupoBaTh IOHATUSAMHU: II€PBOOOpa3Hasi, ONPENENEHHBIH HHTETPa;
HaXOJUTh NEPBOOOPA3HBIC JIEMEHTAPHBIX (YHKIHMHA U BBIYUCIIATH HHTETPAJ 110 GopMyJie
Herorona—JleitOuuma.

e HaxoauTh miomaan miockux GUryp u 00bEMBI TeJ C IIOMOIIBIO HHTETpaa.

e llMmerp mpencTaBieHHE O MaTeMaTHYeCKOM MOJEIMPOBAHMHM Ha MPUMEpPE COCTaBIICHHS
Qg QepeHIraIbHbIX ypaBHEHUH.

e Pemare npukiagHble 33294, B TOM YHUCIE CONMATBHO-3KOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHIECKOTO aHAIH3a.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)

10 k1ace
Yucsia ¥ BLIYUCICHUSA

Panmonansupie ynciaa. OObIKHOBEHHBIE M JIECATUYHBIE JPOOHU, MPOLEHTHI, OECKOHEUHbIE
nepuouueckue apodu. Ilpumenenue apoGeit 1 MPOLIEHTOB I pelleHUs IPUKIIaIHbIX 33134 U3
Pa3JIMYHBIX OTpACIel 3HAHUHI U PEaJIbHOM KU3HU.

JeiictButenpHple yncna. ParyoHanbHble M MppalMOHANIbHBIE yucia. Apudmernyeckue
onepauyy C JICUCTBUTEIBHBIMU YHCIAaMHU. MOIyib JEMCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA.
[TpuOnkE€HHbIE BBIYMCICHUS, IpaBWJIa OKPYIJIEHMs, MPUKHUIKA M OLEHKa pe3yibTara
BBIYKCIICHUM.

Crenenb ¢ 1ensIM nokaszareneM. bunom HeroTona. Mcnonbs3oBanue noaxonsmieid (Gpopmbl
3aIIUCHU ACUCTBUTENBHBIX YUCEII ULl PELIEHUs TPAKTUUECKUX 3a1a4 U IPEACTABICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypaJbHON CTEIIEHH U €ro CBOICTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKAa3aTeJEeM U €€ CBOMICTBA; CTENEHb C JEHCTBUTEIbHBIM
MTOKa3aTeNEM.

Jlorapudm yucna. CpoiicTBa iorapudma. JlecsTuunbie U HaTypajIbHbIE JOrapu(pMBbI.

CuHyC, KOCHHYC, TaHT'€HC, KOTAHT€HC YMCJIOBOTIO aprymMeHTa. ApKCHHYC, apKKOCHHYC H
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUS. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCHIIbHBIE YpaBHEHUS U YpaBHEHUI-CIEACTBUs. HepaBeHCTBO, pellieHe HEpaBEHCTBa.

OcCHOBHBIE METOIbI PELIECHUS LENbIX U IPOOHO-pallMOHATIbHBIX YPABHEHUNH U HEPABEHCTB.
MHorowiessl OT OJHOM IepeMEHHOM. JleneHue MHOroudsgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ riensimu koddduunentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIIEHU U KOPHH.

WppanuonanpHele  ypaBHEHHsA. (OCHOBHBIE METOABl  PELIEHUS  UPPALMOHAIBHBIX
YPaBHEHUM.

ITokazaTennHEIC YpPaBHCHUA. OCHOBHBIE MCTOJbI pCHICHUSA TOKA3aTCIIbHBIX ypaBHeHHﬁ.

[TpeoOpa3oBaHue BHIpaKEHUHN, COAECPIKAIINX JIOTApU(PMBIL.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOAbI pEIIEHHs JIOrapupMHUECKUX
YpaBHEHUU.

OcHoBHBIE TpUrOHOMeTpHueckue (opmyisl. I[IpeobpazoBaHue TPUTOHOMETPUUECKUX
BbIpaXXEHUM. Perienrne TpuroHoMeTpuyecKux ypaBHEHUM.
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Pemienne cucteM JNMHEWHBIX YpaBHEHUU. Marpuila CHUCTEMbl JMHEWHBIX YpPaBHEHUM.
Onpenenurens MaTpuilbl 2X2, €ro reoOMETPUYECKHH CMBICI W CBOWCTBA;, BBIUMCIECHUE €ro
3HAYCHMS, IPUMEHEHHUE ONPEICIUTENIS I PEIICHUs] CUCTEMbI JIMHEHHBIX YpaBHeHHM. Pemenue
MPUKIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JIMHENHBIX YpaBHEHU. VccaeqoBanue noCTpOCHHOM
MO/JIEJIH C TOMOLIBIO0 MAaTPHUIL U ONIPEAETUTENEH.

[locTpoeHrne MareMaTMYeCKUX MOJIENEH peallbHOW CUTyalud C MOMOIIbI) YPABHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHU M HEPAaBEHCTB K PEIICHHI0 MaTeMaTUYECKHX 3aJad U
3a]a4 U3 pa3IUYHbIX 00J1acTel HAyKU U peabHOM JKU3HH.

DyHKIUHN U ITpaPUKH

Oynkuus, crnocoObl 3amanus (yHKIuH. B3amMuo oOpatHble (QyHkumu. Kommoswumwms
¢ynkuuii. ['paduk dyHkumun. DnemeHTapHbIe TPeoOpazoBaHus rpaduKoB (PyHKITHA.

OO6nacTp ompeneneHus 1 MHOXKeCTBO 3HadeHul ¢yHkumu. Hymn ¢yakmun. [TpomexyTku
3HaKonocTosHcTBa. UETHble M Heu€THble QyHkuuu. Ilepmommueckue ¢ynkiuu. IIpomexyTku
MOHOTOHHOCTH (YHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKIuH. Hanbomnbinee 1 HauMeHbIee
3HaYeHUs (PYHKIMU Ha IPOMEXKYTKE.

Jlunelinasi, KBaipaTUYHas U APOOHO-JIMHEHHAs QyHKIUHU. DJIeMEHTapHOe UCCIIEA0BAHUE U
MOCTPOCHUE UX IPAPUKOB.

CrenenHass QyHKUMsI C HaTypalbHBIM M II€JIbIM IOKa3zareiaeMm. EE cBoiicTBa u rpaduxk.
CaoiicTBa U rpaduk KOpHsS N-0il cTeneHu Kak (PyHKIMM OOpaTHOM CTENEHU C HaTypalbHbIM
IIOKa3aTesIeM.

[Toka3zarenbHas u norapupmudeckas GyHKIMU, UX CBOMCTBA U rpaduku. Mcnonb3oBanue
rpaduKoB QYHKUUH JUIsl pellieHUs ypaBHEHUH.

TpuroHomerpuyeckas OKpPY)KHOCTb, OIpEJEJIEHUE TPUTOHOMETPHUECKUX  (DYHKIHIA
YHCIIOBOTO apryMeEHTA.

@OyHKIMOHATIbHbIE 3aBUCMOCTH B PeaJIbHBIX Mpolieccax U siBieHusX. [ paduku peaabHbIX
3aBHCHMOCTEM.

Hayana maremMaTH4ecKkoro aHajaimsa

ITocnenoBaTeIbHOCTH, CIIOCOOKI 3aJaHus MOCIEA0BaTebHOCTEH. MeTo MaTeMaTH4eCKOM
WHIYKUMA. MOHOTOHHBIE M OrpaHUYEHHBIE MOCIEI0BAaTEIbLHOCTH. MCTOpHs BO3HMKHOBEHUS
MaTEeMaTHYECKOTO aHallM3a KaK aHalln3a OECKOHEUHO MaJIbIX.

Apudmerndeckass U TeoMeTpuueckas  mporpeccuu. beckoHeuHo — yObIBaromas
reomerpuueckasi nporpeccus. Cymma 0eckOHEYHO YOBIBAIOILIEH Te€OMETPHUYECKOW MpPOrpecCH.
JIMHENHBI M SKCHOHEHUHAIbHBIM pocT. Yuciao e. @opmysia CIOXKHBIX MPOIEHTOB.
Hcrionb30BaHuEe MPOTPECCUU ISl pEHIEHUS PEANIbHBIX 3a]1a4 PUKIIATHOTO XapaKTepa.

HemnpepriBHble GyHKIIMM W WX CBOWCTBA. TOUYkM paspbiBa. ACHUMITOTHI TpaduKoB
¢bynkumii. CoiicTBa (QYHKIMI HEMPEPHIBHBIX Ha OTpe3ke. METoJl MHTEPBAJIOB IS PEIICHUS
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKLUM JJIs1 pEIIeHHs 3a/1a4.

[TepBast u BTOpas mpou3BoaHbIe QyHKIMU. OnpeneeHne, TeOMETPUIECKUN U (PHU3NIECKHiA
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTeIbHOH K rpaduky GpyHKIUH.

[TpousBoHBIE MeMEHTApHBIX QYyHKIMH. [Ipon3BoIHAS CyMMBI, IPOU3BEICHUS, YACTHOTO
Y KOMIO3UIINU QYHKIUH.

MHuo:xecTBa H JIOTHKA
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MHOecTBO, ONepaly HaJl MHOXKECTBaMU U UX cBoicTBa. Jluarpammel Ditnepa—BeHHa.
[IpumMeHeHrne TEOPETHUKO-MHOKECTBEHHOTO ammapara i ONUCAHUs PEabHBIX MPOIECCOB U
SIBJICHHM, TIPY PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MTPEAMETOB.

Onpenenenne, Teopema, CBOWCTBO  MAaTEMAaTHYECKOTO  OOBEKTa,  CIIEICTBUE,
JIOKa3aTeJIbCTBO, PABHOCUJILHBIC YPaBHEHUS.

11 kiaace

Yuciia 1 BBIYUCICHUSA

Harypanbnsle u nensie yucna. [Ipumenenue npusHakoB aenumocty nensix yucen, HO u
HOK, ocrarkoB no moayito, aroputma EBknuna ass pemeHus 3aad B UEJIbIX YUCIIaX.

KommnekcHsle uMcna. Anrebpanueckass M TpUTOHOMETpUYeckas (GOpMbI  3amucH
KOMILIEKCHOT'O 4Kcia. Apu(MeTudyeckrue ornepauuu ¢ KOMIUIEKCHBIMU duciiamu. M3o0paxenue
KOMIUIEKCHBIX YHMCE HAa KOOpAUHATHOU mockoctu. Popmyna Myaspa. Kopau N-oit crenenu us
KOMIUIEKCHOTO uucia. IIpuMeHeHue KOMIUIEKCHBIX 4YHCEN Ui pelleHus (U3NYeCKUX U
F€OMETPUYECKUX 3a/1a4.

YpaBHeHus U HepaBeHCTBA

CucremMa u COBOKYITHOCTb YPaBHEHHUH 1 HEpaBEHCTB. PaBHOCHIIbHbBIE CCTEMBI M CUCTEMBbI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

O100p KOpHEW TPUTOHOMETPUYECKUX YPAaBHEHHH C MOMOILBIO TPUTOHOMETPUUECKOM
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OCHOBHBIE METO/IbI pelIeHUs T0KA3aTEebHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELLIEHUS UPPALMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX, HPPALMOHAIIBHBIX,
MOKa3aTeNbHbBIX U JOrapu(PMUUECKUX YpaBHEHHI.

VYpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C ITapaMeTPaMHU.

[IpumeHeHre ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PELICHUI0 MaTEeMaTHMYECKHUX 3aj1ad U
3aJa4 M3 Pa3IMYHBIX OOJIaCTe HAayKH W pEalbHOM >KU3HM, WHTEPHpETAlHs IMOTyYEeHHBIX
pE3yJIbTaTOB.

DOyHKUUH U rpaduKu

I'padux xommosunmu ¢yHkimid. ['eomerpudeckne oOpas3bl YpaBHEHUH M HEPABEHCTB Ha
KOOPAWHATHOW INIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TPaQUKU.

['padmyeckue MeTonbl pelIeHHs YypaBHEHUHM U HepaBeHCTB. ['paduyeckue MeTOMbI
pelIeHus 3a/1a4 C mapaMeTpaMH.

Hcnonb3oBanue rpadukoB (YHKIMKA JUIsI UCCIEIOBAHUS TPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEIIEHUH 3a]1a4 U3 APYTUX YYEOHBIX MPEIMETOB U pealbHON KU3HH.
Hauyana mareMaTH4ecKOro aHajmu3a

[TpuMeHeHHne TPOU3BOAHON K MCCIeIOBaHUIO (PYHKIMH HA MOHOTOHHOCTh U 9KCTPEMYMBI.
Haxoxnaenne HauOoIbIIero 1 HAMMEHBIIET0 3HAYCHU I HeTIPEPhIBHOW (DYHKIIMK HA OTpE3Ke.

[IpuMeHeHnEe NPOW3BOAHOM Ul HAXOXKIEHUS HAWIy4lIero pElEHHs B INPUKIATHBIX
3ajjauax, A7 ONpEIeNeHHs CKOPOCTH M YCKOPEHHs Ipolecca, 3aAaHHOro (opmyioi wniu
rpaguKoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMeEpBOOOpa3HbIX. [lepBooOpa3HbIe AIeMEHTapHBIX
¢ynkuunii. [IpaBuna HaxoXA€HUS TIEPBOOOPA3HBIX.
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no ¢popmyne Hetorona—JleiiOHuma.

TCOMETPHUICCKUX TCII.

pealbHBIX MPOIECCOB ¢ MOMOMIbIO AU PEpEeHIINATBHBIX YPABHEHUH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

(ITO 'OJAM OBYYEHMUA)
10 KUJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM Konrtpoa (uu¢poBbie)
n/u nmporpamMmmabl Bcero bHBIE 06pa30BaTeJ’leble
padoTsl pecypcehl
MHOXeCTBO ACHCTBUTEIBHBIX YUCEII.

1 MauorousneHssl. PanmosansHbie 24 1 https://resh.edu.ru/
ypaBHEHHS U HepaBeHCTBA. CHCTEMBI https://www.yaklass.ru/
JIMHEHHBIX YpaBHEHUI

’ Oyukiyu 1 rpadpuku. CreneHHast 12 1 https://resh.edu.ru/
(GYHKIHS C IIETBIM TI0OKa3aTeIeM https://www.yaklass.ru/

3| enenonn Fppamonsmere 14 ;| hiostreshedury
P https://www.yaklass.ru/

4 Ioka3arenbHas GyHKIUS. 9 1 https://resh.edu.ru/
[okazarenbHbIe ypaBHEHUS https://www.yaklass.ru/

5 Jlorapupmudeckast QyHKIUS. 18 1 https://resh.edu.ru/
Jlorapumudeckre ypaBHEHHSI https://www.yaklass.ru/

6 Tpuronomerpuyeckne BEIpaKEHUS U 21 1 https://resh.edu.ru/
ypaBHEHHS https://www.yaklass.ru/

7 TocneqoBaTenbHOCTH M IPOTPECCUH 10 1 hitps:/resh.edu. i/

https://www.yaklass.ru/

8 HemnpepsiBHble GyHKITHH. 20 1 https://resh.edu.ru/
IpowusBoaHast https://www.yaklass.ru/

9 IToBTOpenue, obo0IIEHNUE, 4 0 https://resh.edu.ru/
CHCTEMATH3ALUS 3HAHUI https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I10 132 8
[MPOI'PAMME
11 KIIACC
KosuyecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aesioB M TeM KountpoJsb (uugposbie)
n/n NMPOrpaMMblI Bcero HbBIE o0pa3oBare/ibHbIE
padoThI pecypcnl
1 HccnenoBanue GyHKIMN C ITOMOIIBIO 35 3 https://resh.edu.ru/

MIPOU3BOHOM

https://www.yaklass.ru/

WNurerpan. ['eomerpuueckuil cMbICI UHTErpanga. Beluucienue onpeneaéHHOro MHTerpaina
[Ipumenenrne wHTErpania Ui HaXOXKICHUS IUIOMAACH IUIOCKUX (Uryp u o0BEMOB

[Tpumeps! pemennii audHepeHnalbHBIX ypaBHEHHNA. MaTeMaTn4eckoe MOJICIIMPOBaHUE

15



https://resh.edu.ru/

2 [lepBooOpa3Hast u MHTETpa 13 1 https.//www.yaklass.iu/
3 I'paduku TPUrOHOMETPUUECKUX QYHKIIUH. 6 https://resh.edu.ru/
TpUroHoMeTprYeCKre HEpPaBEeHCTBA https://www.yaklass.ru/
4 WppanunoHaibHble, MOKa3aTelbHbIC 1 24 1 https://resh.edu.ru/
norapudmMuIecKie HepaBeHcTBa (24 Jaca) https://www.yaklass.ru/
5 KommnekcHsle yncna 10 1 E::g:xmizl(t{ ss.ru/
6 HarypasbHble U Leble YHcia 6 https:/fresh.ecu.
https://www.yaklass.ru/
7 Eg;:arzr;;zis:;zajzz;;enbme u 11 1 https://vesh.edu.ru/
JOrapupMUIECKUX YPABHEHUN htps: oy, yaklass.ruf
8 Sazawit ¢ mapaveTpamis 7 https://resh.edu.ru/
https://www.yaklass.ru/
9 BeposTHOCTD M CTATHCTHKA 34 1 https://resh.edu.ru/
IMpakTHyeckue padoTb 3 https://www.yaklass.ru/
10 MNosTopeHue 20

OBIIEE KOJIMYECTBO YACOB I1O
[MPOr'PAMME

166 9

IIPUMEPHAS PABOYAS ITIPOT'PAMMA YYEGBHOI'O KYPCA
«T'EOMETPUSI»

MecTo yueGHOro Kypca B y4eGHOM IJ1aHe

B VYuebnoM mnnane Ha uzyueHue yriyon€HHoro kypca reomerpun B 10—I11 kmaccax

OTBOJIMTCSI HE MEHee 3 y4eOHBIX YacOB B HENETIO B TEUCHHE KaXKJIOTO Toja 0OydeHus1, BCETO 3a

nBa roaa ooyuenuss — 204 ydeOHBIX 4acoB.

Ilnanupyemblie npeaMeTHble pe3y/ibTaThl 0cBOeHUs1 [IpumepHoi padoueii mporpammbl (110

roxam o0y4eHus)

OcBocHue y‘-ICGHOl"O Kypca «reOMeTpI/I}I» Ha YpOBHC CPCOHETO 06mer0 O6p8.30BaHI/I$I

JOJIXKHO obecneunBaTh AOCTHUIKCHUC CIICAYIOIIHX NPECIMCETHBIX OGp&SOB&TCJ’ILHHX PE3YJIbTATOB:

10 kiaace

CB0OO/IHO OmepupoBaTh OCHOBHBIMU MOHSATHUSMU CTEPEOMETPUU MpPH PEIICHUU 3aj1ad U
IIPOBEJCHUHN MAaTEMAaTUYECKUX PACCYKIECHUN.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUN M CIIEJCTBUS U3 HUX MPU PEHICHUH T€OMETPUUYECKUX
3a/1a4.

KnaccudunupoBaTh B3auMHOE pacIioiOKEHHE TNPSMBIX B IMPOCTPAHCTBE; IUIOCKOCTEH B
IIPOCTPAHCTBE; MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE.

CB0OOOIHO oOmnepHpoBaTh MOHATUSAMH, CBSI3AHHBIMM C YIJIaMH B IIPOCTPAHCTBE: MEXKAY
IPSIMBIMU B IPOCTPAHCTBE; MEXY NPSMOH U INIOCKOCTBIO.

CB0001HO OonIEpUPOBATh MOHATHAMU, CBSI3aHHBIMU C MHOI'OTPAaHHUKAMH.

CB0oOOZHO pacno3HaBaTh OCHOBHBIE BHUJABI MHOTOTPAaHHHMKOB (TIpU3Ma, NHMpaMHJa,
IpSMOYTOJIBHBIN Mapasienenunesn, kyo).

KnaccugunupoBars MHOrOrpaHHUKH, BEIOMpasi OCHOBAHUS IS KJIACCU(PUKALIUH.
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CBoOOIHO omepupoBaTh TMOHATHUAMH, CBSI3AHHBIMH C CEUYEHHEM MHOTOIPaHHUKOB
IJIOCKOCTBIO.

BrInonHATe mapauienbHOe, LEHTPAaTbHOE M OPTOrOHANbHOE MPOEKTHpOBaHHE (QUTYyp Ha
IJIOCKOCTh; BBIMOIHATH U300pakeHUs! GUTYP Ha TUIOCKOCTH.

Ctpouth ce4eHHs MHOTOTPAHHHKOB PA3IUYHBIMH METOJaMH, BBIOJIHATH (BBIHOCHBIE)
IUTOCKHE YEPTEKU M3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYD: BHI CBEPXY, COOKY, CHU3Y.
BbluncnaTe  1uiomiaad  MOBEPXHOCTEH  MHOTOIPAaHHUKOB  (Ipu3Ma,  IUPaMUJIa),
FEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMYI.

CB00OIHO OMEpUPOBATH MOHATUSAMU: CUMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh
CUMMETPUU; LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYpBI.

CB0OOOJIHO OmepupoBaTh MOHATUSMHU, COOTBETCTBYIOIIMMM BEKTOpPaM U KOOpJAMHATaM B
IIPOCTPAHCTBE.

BrInonHATE AEHCTBUSA HAJl BEKTOPaMHU.

Pewlats 3amauym Ha [0Ka3aTeabCTBO MATEMATHUYECKUX OTHOLICHHM U HAXOXKICHHE
F€OMETPUYECKUX BEIUYHH, IIPUMEHSS U3BECTHBIE METOABI MPHU PEIICHUH MAaTEMaTUYECKUX
3a/1a4 MOBBILLIEHHOI'O U BBICOKOI'O YPOBHSI CIIOKHOCTH.

IIpuMeHATh MPOCTEHIINE IIPOrPAMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a]1a4.

W3Bnekatp, npeoOpa3oBbIBaTh W HUHTEPIPETUPOBATH MH(POPMAILIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTypax, MPEACTABIECHHYIO Ha YepTekaxX U pUCYHKaX.

IIpuMeHATh NOJIy4eHHBIE 3HAHMSI HA MPAKTHKE: CPABHUBATH M AHAIM3UPOBATH PEAIbHBIC
CUTyalluy, IPUMEHATh U3y4YCHHBIC IOHATHUS B IIPOLIECCE IIOMCKA PELICHUS MATEeMaTUYECKU
c(hopMyJIMPOBaHHON MPOOIEMBI, MOJIEIUPOBATh PEAIbHBIE CUTYAIlMH Ha S3bIKE T€OMETPUH,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIN C HCHOJIb30BAHUEM TIE€OMETPHUYECKUX MOHITHH U
TeopeM, afmapara ajireOphl; pelaTh MPaKTUYECKHe 3aJauyM, CBSI3aHHBIE C HAXOXKICHUEM
F€OMETPUYECKUX BEJINYUH.

HNmetp mpencraBieHus o0 OCHOBHBIX JTalax pa3BUTHS T€OMETPUU KaK COCTaBHOM YacCTH
dbyH1aMeHTa pa3BUTHSI TEXHOJIOTHIL.

11 kiaace

CBOOOIHO OMEpUpPOBaTh TMOHATHUSMHU, CBS3aHHBIMH C MHJIWHAPUYECKOW, KOHUYECKOW U
cepuieckoil MOBEPXHOCTIMU; OOBSICHATH CIIOCOOBI TIOTYUYEHUSI.

OnepupoBaTh TMOHSATUSMH, CBSI3aHHBIMU C TeJlaMU BpAIEHUS: IMIIMHIAPOM, KOHYCOM,
chepoit u mapom.

PacnioznaBare Tena BpaieHUs (UMIHHAP, KOHYC, chepa U Imap) U OOBICHATH CIIOCOOBI
TIOJTYYCHHUS TEJ BPaIICHUSI.

KnaccugumupoBars B3auMHOE PacnoNOXKeHHE CPephl U TNIOCKOCTH.

BBIUUCIIATE BETUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIlEHUs; 0OBEMBI M TUTOIIAIH
HOBerHOCTeﬁ MHOT'OTPaHHUKOB W TCJI BpallCHUSA, TCOMCTPHUYCCKUX TCJI C NPUMCHCHHUCM
bopmyt.

CB06OI[HO OnepupoBaTb NOHATHUAMH, CBA3AHHBIMU C KOMGI/IHaL[I/I}IMI/I TCJI BpallCHUA U
MHOT'OT'PaHHHKOB: MHOTOTPaHHUK, BIMCAHHBIN B c()epy M OMUCAHHBIN 0KOJIO cepbl; chepa,
BIIMCaAHHAss B MHOT'OT'PAHHUK WJIN TCJIO BPALLICHUA.

BbI4uciaTh COOTHOIIGHUS MEXKTy IIJIOMIAIIMH MOBEPXHOCTENH U 00bEMaMH MOTOOHBIX TE.
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N300paxkaTh n3ydaemble (PUIyphl; BHIIOIHATH (BBIHOCHBIE) IJIOCKUE YEPTEXH U3 PUCYHKOB
HPOCTHIX 00BEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHU3Y; CTPOUTh CEUECHUs TEJl BPaIlEHUS.
W3BnekaTb, MHTEPIPETUPOBATh U MPEOOpPa30BbIBaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

CB0060HO OnEepUpPOBATh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BrlnonHATE onepanuu HaJl BEKTOPaMHU.

3aaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CHCTEME KOOpUHAT.

Pemars reomerpuueckue 3aaud Ha BBIYMCIICHUE YITIOB MEXAY MPAMBIMHU U IIJIOCKOCTSMU;
BBIUMCJIEHUE PACCTOSHUNA OT TOYKU [0 IUIOCKOCTH; B II€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOJA IIPU PELICHUH.

CB006OAHO OllEepUPOBaTh MOHATHSAMM, CBA3aHHBIMU C JBM)KEHHUEM B IPOCTPAHCTBE; 3HATh
CBOMCTBA JIBUKCHHM.

BBINOJIHATH N300paKEHUsI MHOTOTPaHHUKOM U TeJl BpallleHHsI PH MapajuleIbHOM IepeHoce,
LEHTPAIbHOW CUMMETPHUH, 3€PKAJbHOM CHMMETPHUH, IIPU IOBOPOTE€ BOKPYI NPSIMOW;
npeoOpa3oBaHMs TOI00MS.

CtpouTh cedeHHss MHOTOI'PAaHHUKOB U TeJI BPALLCHUs: CEYCHUs LMIMHApA (MapaliebHO U
NEPIEeHIUKYISIPHO OCH), CEYEHHsI KOHYyca (IapaieJIbHOE OCHOBAHUIO M MIPOXOJAIIEe Yepes
BEpILMHY ), CEUEHUs Iapa.

Hcnonbs30BaTh METOABI ITOCTPOEHHS CEYEHUM: METOJ CIEJOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIEH IIJIOCKOCTH.

Jloka3pIBaTh r€OMETPUUECKHUE YTBEPKIACHHUS.

[IpumensaTp reomerpuueckue (GakThl JJIi  PEUICHUS CTEPEOMETPUYECKHX  3a7ad,
IIPEII0JIaratoIuX HECKOJIBKO IIaroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHMS 3ajaHbl B SIBHOU
U HesiBHOM (hopme.

Pemarte 3amauM Ha 10Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIIEHUNH U HAaXOXKICHHE
TEOMETPUUYECKUX BEJIIMYMH.

[TpuMeHATh HPOrpaMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI IIPH
PELIEHUHN CTEPEOMETPUUECKUX 3a/1a4.

[TpyMeHATh MOJydYeHHbIE 3HAHUS HAa NPAKTHKE: CPaBHUBATh, aHAIM3UPOBATh U OLICHHWBATH
peasibHble CUTYyallMM; NMPUMEHSATh H3yUEHHBIE MOHSITHS, TEOPEMBI, CBOIICTBa B Mpoliecce
MOKMCKa pEeUIeHHs] MaTeMaThdeckd CcHOpMYyJIHPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBAThH
pealbHblE CUTyallUd Ha $3bIKE TIE€OMETPUHU, HCCIIEN0BaTh IOCTPOCHHBIE MOJAEIU C
UCTOJIb30BAaHUEM T'€OMETPUYECKUX TMOHATUH M TEeOopeM, ammapara anreOpbl;, pemaThb
IIPAKTUYECKHE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM I€OMETPUUECKUX BEINYNH.

WNmets mpencraBieHus 00 OCHOBHBIX dTalax pa3BUTUS TEOMETPUM KaK COCTAaBHOW YacTH
dyHIamMeHTa pa3BUTHS TEXHOJIOTHH.

COAEP) KAHHUE YYEBHOI'O KYPCA (IO T'OIAM OBYUYEHMUA)
10 xkiaace

IIpsiMmble U MJI0OCKOCTH B IPOCTPAHCTBE
OcHoBHbIE IOHATHS cTepeoMeTpuu. Touka, mpsimas, MIOCKOCTb, MPocTpaHcTBO. [lonaTue

00 aKCHOMaTHYECKOM IMOCTPOCHUHU CTECPEOMETPUN: AKCUOMBI CTEPCOMETPUHN U CIICACTBUA U3 HUX.
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B3aumHOe pacnosio’keHne NpsIMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, TapAJIJICIIbHbBIE U
cKkpemuBaromuecs npsamele. [IpuzHaku ckpemuBarommxcs npsamelx. [lapamienbHOCTh NpAMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE: IMApAJUICIIbHBIEC IIPSIMBIE B IIPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX
IPSAMBIX;  IMAPAUIEIIBHOCTh IPSIMOM M INIOCKOCTH. llapamnensHoe M LEHTpalbHOE
POCKTHPOBaHUE, n300pakeHne puryp. OCHOBHBIE CBOHCTBA MApaICIBHOTO MPOSKTUPOBAHHMSL.
N300pakenue ¢puryp B napauiesibHOW MPOEKIHMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMU; YIOJ
MEXJy IpSAMBIMU B IIpocTpaHCTBe. [lapamienbHOCTh MIOCKOCTEHN: NapajuleabHbIE IMJIOCKOCTH;
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiime npocTpaHCTBEHHbIE (PUIYPBI HA IIOCKOCTH:
TETpadp, NapauIeIEeIUIe; IOCTPOCHUE CEUEHUN.

[lepneHUKyIApHOCTh NPSAMOM M IUIOCKOCTH: IEPHEHIAUKYJSIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, INPSIMBbIE IApPAUICIBHBIE M IEPHEHIUKYJISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYISPHON
I10CcKOCTH. OpTOroHanbHOE NpOeKTUpOoBaHuE. [lepneHAuKysip U HAKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYphl HA TIIOCKOCTb.
IlepnieHAUKyYIAPHOCT IUIOCKOCTEN: IIPU3HAK MIEPIEHIUKYIIAPHOCTU ABYX IUIOCKocTer. Teopema
0 TPEX MEPIECHAUKYIIAPaAX.

Yribl B INPOCTPAHCTBE: YroJl MEXKAY NPSAMOM M IUIOCKOCTBIO; IBYTPaHHBIM YIOI,
JMHEHHBIN yroyl ABYrpaHHOro yria. TpéXrpaHHbli U1 MHOrOrpaHHble yribl. CBOWCTBA MIOCKHUX
YIJI0OB MHOTOrpaHHOro yria. CBOHCTBa IUIOCKMX M JBYI'PaHHBIX YIJIOB TPEXIPAHHOTO YIJIA.
TeopeMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO YIJIa.

MHOrorpaHHUKH

Buasl MHOrOrpaHHMKOB; pa3sBEpTKa MHoOrorpaHHuka. Ilpusma: n-yronpHas mnpusMma;
npsMasi 1 HakJIOHHAs MpHU3Mbl; OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSIMOYTOJIBHBIN Napajulelienunel U ero cBoicTBa. KpaTuaiimne NOyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpanctBennas teopema Iludaropa. Ilupamumma: n-
yToJIbHasi MTUpaMU/a; MpaBIiIbHAsA U yceu€HHas nupamuabl. ColicTBa pédbep U OOKOBBIX rpaHen
NpaBUIBbHON nupamubl. [IpaBuibHBIE MHOTOTpaHHHKH: IpPAaBHUIIbHAs NpPHU3Ma M IpaBUIbHAS
NUpaMuJia; MpaBUiIbHAas TPEyrojbHas MUpamMuaa U MpaBUIbHBIN TeTpasap; KyO. [IpeacraBnenue
O MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTa’Ip, TOAEKAdP U UKOCAIP.

Brruncrnenue 31eMeHTOB MHOTOIpaHHUKOB: p&Opa, quaronaiu, yrisl. [lnomans OoxoBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBaHWM, Teopema o
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU MUPAMUIBI.

CummeTpust B IPOCTPAHCTBE. DJIEMEHTBI CUMMETPHM IPABUJIBHBIX MHOTOTPAaHHHKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOTOIPDAaHHHMKE: CHUMMETpHUS IapajljiesIeNuIea, CHUMMETPHs
IIPABWJIBHBIX IIPU3M, CHMMETPHSI IPABUIIBHON TUPAMUIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsiTHs: BEKTOp B MPOCTPAHCTBE; HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOTO BEKTOPA;
BEKTOpbHI KOJUIMHEApHbIC, COHAINpPABIECHHBIE W MPOTHUBOIOJIOKHO HANPABICHHBIE BEKTOPBI.
PaBenctBo BekTOpOB. JIEHMCTBUS C BEKTOPAMH: CJIOKEHHUE U BBIUUTAHUE BEKTOPOB; CyMMma
HECKOJIBKMX BEKTOpPOB; YMHOXKEHHE BeKTOopa Ha 4ucio. CBOWCTBA CIOXEHUS BEKTOPOB.
CpolicTBa yMHOXXEHHMSI BeKTOpa Ha uucio. [loHsTue koMIulaHapHble BEKTOpPHL. [Ipu3Hak
KOMILTAHApHOCTH TpEX BeKTOpOB. IIpaBuio napamnenenunena. Teopema o pa3nokeHUH BEKTOpa
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no TpéM HEKOMIUIaHApHBIM BeKTopaM. [IpsMoyroibHas cucTtemMa KOOpPAWHAT B MPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpJAMHATAMU BEKTOpAa U KOOPJIMHATAMHU TOYEK. YTOJ
Mexly BekTopamu. CKaasipHOE IPOU3BEIECHUE BEKTOPOB.

11 kaace

TeJsia Bpamenus

[TonsaTHs: UMIAMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAas IOBEPXHOCTb, cQepuyeckas
MIOBEPXHOCTh, OOpasyomue noBepxHocTedl. Tena BpalleHUs:: LMIUHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnaoe pacnonoxenne chepbl U IUIOCKOCTH; KacaTeiabHas MIOCKOCTh K
cdepe. N300paxeHue Ten BpallleHUs Ha MII0CKoCcTU. Pa3BépTka munHapa u konyca. Cummerpus
ctheps! 1 mapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBLHOTO
napajuiefienunena u ciuenctBus u3 He€. OObEM MpsAMOM M HAKIOHHOW HPU3MBI, LUIHHIPA,
nupaMuibl U KoHyca. OO0bEM 11apa U apoBOro CErMeHTa.

KoMOunamu Ten BpaileHUsSs U MHOTOTpPaHHUKOB. [Ipu3ma, BIMcaHHas B IWJIHHID,
omnucaHHasg okosio IunHApa. [lepeceuenue cdepsl U mapa c¢ miockoctelo. Kacanue mapa u
cdepsl I0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OTUCAHHOIO OKO0JIO cepsl, chepbl, BIUCAHHOU B
MHOTOTPaHHUK HJIM TEJIO BPAILCHHUS.

[Inomanpe moBepXHOCTH LMIMHAPA, KOHYca; Iuiouaab cdepsl u e€ yacreit; [lonobue B
npoctpanctBe. OTHomieHHe OOBEMOB, IUIOMIAJCH TMOBEPXHOCTEH TMOMOOHBIX  QUTyp.
[IpeoOpa3oBanue momodus, romoreTus. PemieHue 3agay Ha IUIOCKOCTH C HCIIOJIb30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

IToctpoeHne ceyeHMiI MHOTOTPAaHHMKOB M TEJ BpallleHWs: CEYEHUs LWIMHIpA
(mapayuiebHO M MEPHEHIUKYJISPHO OCH), CEYEHHUs KOoHyca (IapajieIbHOe OCHOBAaHHMIO U
IPOXOJAIIEee Yepe3 BEpPUIMHY), CEYEHHS Illapa; METOAbl IOCTPOCHHUS CEYEHUH: METOJ CJEJOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIIEH TUIOCKOCTH.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexkTops!l B npocTpancTBe. Onepanuu HajJ BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHMs. [IpsmoyrosnpHass cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! Bektopa. Pasnoxkenue BekTopa no 6asucy. KoopinHaTHO-BEKTOPHBIM MeTON MpH
pELIEHNN TEOMETPUUYECKUX 3a/1a4.

J{BHKEeHHMS B IPOCTPAHCTBE
JBwxenust mpoctpaHcTtBa. OtoOpaxenus. [IBwkenuss um paBeHcTBO ¢uryp. OOmme

CBOWCTBa JABIKEHHMH. BHIBI NBUKEHUH: MapasieNbHBIA MEPEHOC, LEHTpaIbHAs CUMMETpPHS,
3epKajibHasi CHMMETPHS, IIOBOPOT BOKPYT mpsiMoil. [IpeoOpazoBanust mogodus. [Ipsmas u chepa

Ditnepa.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(ITO 'OAAM OBYYEHUA)
10 kaacc
Ne HanmenoBanue pasneyioB U TeM Kounuecrso yacos DJIeKTPOHHEBIE
n/n NpPOrpaMmabl Bceero KoHTpobH (undporsie)
ble paboThbl o0pa3oBaTe/bHbIE
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pecypcsl
1 BECICHIC B CTEDEOMCTDIIO 1 1 https://resh.edu.ru/
A p P https://www.yaklass.ru/
9 BzauMmHoe pacrnionoxeHue 6 https://resh.edu.ru/
HpHMI)IX B HpOCTpaHCTBe https://www.vaklass.ru/
3 [TapannenbHOCTH NPSIMBIX U 10 1 https://resh.edu.ru/
HHOCKOCTeﬁ B HpOCTpaHCTBe httpS://WWW.vaklaSS.rU/
4 [lepnieHAMKYIAPHOCTD MPSIMBIX 20 1 https://resh.edu.ru/
¥ IUNIOCKOCTEH B IPOCTPAHCTBE https://www.yaklass.ru/
https://resh.edu.ru/
5 YIiibl 1 paccTosHus 15 ! https://www.yaklass.ru/
https://resh.edu.ru/
6 Mruororpantuku ! ! https://www.yaklass.ru/
7 BeKTODBL B IIPOCTHAHCTRE 10 https://resh.edu.ru/
p pocTp https://www.yaklass.ru/
8 [ToBTOpenue, o6oOIIeHNE U 9 1 https://resh.edu.ru/
cUCTeMaTH3aIHs 3HAHHUI https://www.yaklass.ru/
BCETO 98 6
11 xaacc
Kosmm4ecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3aesioB U TeM KoHTpoabH (undposrbie)
n/n nporpamMmmabl Bceero bIe oﬁpasoBaTe.ﬂbele
padoTsI pecypceel
1 A 26 1 https://resh.edu.ru/
HAJTITHHICCKAN TCOMCTPHS https://www.yaklass.ru/
https://resh.edu.ru/
2 Hprkenue 6 ! https://www.yaklass.ru/
https://resh.edu.ru/
3 Humunap , korye, map 23 2 https://www.yaklass.ru/
https://resh.edu.ru/
4 19 2
Ob6bembi Ter https://www.yaklass.ru/
https://resh.edu.ru/
5 25 1
Tosropenue https://www.yaklass.ru/
OBHIEE KOJIMYECTBO YACOB I10 99 7
[TPOI'PAMME

IIPUMEPHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOSITHOCTB U
CTATUCTUKA»

HEJIN U3YYEHUSA YYEBHOT'O KYPCA



VYuebHblil Kypc «BeposTHOCTP W cTaTHCTHUKa» YIIIyOJEHHOTO YpPOBHS — SIBISETCA
IPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO YU4eOHOTO Kypca yriayOJEHHOTO YpOBHS OCHOBHOM
mkoibsl. Kypc npeanasnaden s popMupoBaHUs y 00ydarONIMXCsl CTATUCTHYECKONW KYJIbTYpPhI H
NOHMMAHUS POJM TEOPUU BEPOSTHOCTEH KaK MAaTEMAaTUYECKOr0 MHCTPYMEHTA JJIsl U3yueHUs
CIlydailHBIX COOBITMH, BeMMYMH U TpoueccoB. Ilpm wu3ydeHmm Kypca oOoramarTcs
IIPEICTaBICHUs YYallUXC O METOJax UCCIEJOBaHUsl W3MEHUYMBOTO MHUPA, Pa3BUBACTCS
[OHMMaHHME 3HAYUMOCTU U OOIIHOCTH MaTeMaTHMYeCKHX METOJIOB IMO3HAHMs KaK HEOThEeMJIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS.

CopepxaHue Kypca HAlpaBJICHO Ha 3aKpEIUICHUE 3HAHWUM, NOJIyYEHHBIX NPU HU3YUYCHHUH
Kypca OCHOBHOM INKOJbl W Ha pa3BUTUE IPEACTABICHUM O CIy4YalHBIX BEJIMYMHAX H
B3aMMOCBA3SIX MEXIY HHMH Ha BaXHBIX IpUMEpax, CIOXKETbl KOTOPBIX IOYEPHHYTHl W3
OKpYy’Karoliero mupa. B pesynbrare y o0y4aromuxcst T0KHO chOpMUPOBATHCS TPEACTABICHNE
0 Hambojiee YMOTPEOUTENBHBIX W OOLIMX MAaTEeMaTHYECKUX MOJEINSAX, HCIONb3YEeMbIX IS
ONUCAHMsI AHTPONOMETPUUECKUX U JeMOrpapMuecKux BEIMYMH, MMOTPEIIHOCTEH B pa3iuyHble
poda  M3MEpeHMsX, JJIMTENBbHOCTH  O€30TKa3HOM  paboThl  TEXHUYECKHUX  YCTPOICTB,
XapaKTepUCTHK MAacCOBBIX SIBJIEHUI M MPOLECCOB B oOuiecTBE. YueOHbIH Kypc sBisieTcs 0a3oii
JUIE OCBOEHHSI BEPOSITHOCTHO-CTATMCTUYECKHUX METOJIOB, HEOOXOIMMBIX CHEIMAINCTaM He
TOJIbKO MH)KEHEPHBIX CHEIMAIbHOCTEN, HO TaK)K€ COL[MAIbHBIX M IICUXOJIOIMYECKUX, TOCKOIBKY
COBpEMEHHbIE OOIIECTBEHHbIE HAayKH B 3HAUUTEIBHONM MEpEe HCIOJIb3YIOT ammapaT aHaiusa
Oonbpmux JaHHbIX. LleHTpallbHyI0 YacTh Kypca 3aHMMAeT 00CYyXACHHUE 3aKOHA OOJIBIINX YHUCEeT —
(GyHIaMEHTaJIbHOT O 3aKOHA MPUPO/Ibl, UMEIOLIEr0 MaTEMaTHUECKYIO (popMalIn3aluio.

B cooTBeTrcTBUUM € yKa3aHHBIMU LIEJSIMH B CTPYKType ydeOHOro Kypca «BeposTHOCTH U
CTaTUCTHKA» CPEIHEH IIKOJIBI Ha yriIyOJEHHOM YPOBHE BbIJIEIEHBl OCHOBHBIE COJIEP)KATEIIbHBIC
auHun: «CiyyaiiHble COOBITUSL U BEpOSTHOCTU» U «CiyyaiiHble BEIMUYMHBI U 3aKOH OOJIBIIUX
qHCET.

[ToMUMO OCHOBHBIX JIMHUH B KypC BKJIIOUEHBI 3JE€MEHTBHl TeOpuu rpadoB u Teopuu
MHO’KECTB, HEOOXOIMMbIE JJIs TIOJTHOLIEHHOTO OCBOEHHUS MaTepuaa JJaHHOTO y4eOHOro Kypca U
CMEXHBIX MaTeMaTHYECKHX YUYEOHBIX KYPCOB.

Copnepxanne nuHUM «Ciay4ailHble COOBITUS M BEpPOSITHOCTH» CIYXKUT OCHOBOW st
dbopMUpOBaHUSA TPEACTABICHUII O pacHpelesieHUd BEpPOSITHOCTEH MEXJIy 3HAYCHUSIMU
CIIy4alHbIX BEJMYMH. BaXkHyl0 4acTb B 3TOH COJEp)KaTENbHON JMHUM 3aHUMAET H3y4EHHE
reOMETPUYECKOr0 W OMHOMMAJIBHOTO pachpefeseHUd M 3HAKOMCTBO C MX HENpPEephIBHBIMU
aQHAJIOraMH — IO0KAa3aTeIbHBIM U HOPMAJIBHBIM PACIpPEAEIICHUSMH.

Tembl, CBsSI3aHHBIE C HENPEPBIBHBIMHU CIy4YallHBIMH BEJIMYMHAMHM M pPaclpeAcieHUsIMU,
AKLIEHTUPYIOT BHUMAaHHME IIKOJIbHUKOB Ha OMHCAHWM M HM3YyYEHUHU CIy4YalHBIX SIBJICHHUH C
IIOMOIIIBI0 HENpepbIBHBIX (QyHKUMH. OCHOBHOE BHUMAHHE YJENAETCS IOKa3aTelbHOMY U
HOPMaJIbHOMY PacCIpEIEICHUSM.

B kypce mpenycMarpuBacTCs O3HAKOMHUTEIBHOE H3YYEHHME CBSI3U MEXKIY CIIy4alHBIMU
BEIMYMHAMU U ONMCAaHHE 3TOW CBSI3M C TOMOLIbIO KOX(PHIMEHTa KOPpEeNiAlUd U €ro
BBIOOPOYHOIO aHajora. OTHU DBJIEMEHTBl COAEpXkKaHWS pa3BUBAIOT TeMmy «Jluarpammsl
pacceuBaHMs», U3yYEHHYI0 B OCHOBHOM IIKOJIE, 1 BO MHOI'OM OIIMpAalOTCS Ha CBEJICHUS U3
KypCOB areopbl U FEOMETPHH.

Emeé onuH sneMeHT colep:kaHus, KOTOPBIN MIPEIIaracTcsi Ha 03HaAKOMUTEIbHOM YPOBHE —
II0CJIEI0BATENBHOCTD CIIy4allHbIX HE3aBHUCHUMBIX COOBITHH, HACTYyMAIOIUX B €AUHUILY BPEMEHH.
O3HakoMJICHHE C pachlpeleiicHUEM BEPOATHOCTEH KOJIMYECTBA TaKUX COOBITUH HOCHUT
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pa3BUBAIOIINN XapaKTep U SABISETCS aKTyalbHBIM Ui OyIyIIUX aOUTYypHUEHTOB, MOCTYHAIOLINX
Ha Yy4eOHBbIC CHEIUAIbHOCTH, CBSI3aHHBIE C OOIICCTBEHHBIMH HayKaMH, IICUXOJOTHEH U
YIpPaBIECHUEM.

MECTO KYPCA B YYEBHOM IIJIAHE

B VYuyeOHoMm mnaHe Ha u3ydeHue y4yeOHOro kypca «BeposTHOCTP M cCTaTHCTHKa» Ha
yrIyOJI€HHOM ypOBHE OTBOAMTCS | yueOHBIN yac B HEENIO B TeUeHHE rojga oOydeHwus, Bcero 34
y4eOHBIX 4acoB.

IJIAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUS IPUMEPHOM
PABOYEN ITPOI'PAMMBI

OcBoenne yueOHOro Kypca « BeposTHOCTh U CTaTUCTHKA» Ha YPOBHE CpEeHEro oOIIero
o0pa3oBaHMs JOHKHO 00€CIEeurBaTh JTOCTHIKEHUE CIEAYIOIINUX MPEeIMETHBIX 00pa30oBaTelbHbIX
pe3yJIbTaToB:

10 xkiaace

e (CB00OOIHO omepupoBaTh MOHATUSAMU: rpad, ruiockuil rpad, cBsa3HbIA rpad, myTs B rpade,
LleNb, LIUKII, IEPEBO, CTENIEHb BEPIIUHBI, AEPEBO CIYyYaHOTO SKCIIEPUMEHTA.

e (CB00OJHO ONEpUPOBATh MOHATHAMMU: CIyYalHbIM SKCIIEPUMEHT (OIBIT), CIy4aiiHOE COOBITHE,
AJIEMEHTapHOE CllydyailHOe COOBITHE (IJIEMEHTAapHBIH HMCXOJA) CIy4allHOrO OIbITa; HAXOIUTh
BEPOSTHOCTH COOBITUH B ONBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

e Haxomuts u QopMynupoBaTh COOBITHS: IepeceueHHe, OObEIMHEHHE JaHHBIX COOBITHH,
coObITHE, MPOTHBOIOJIOKHOE JaHHOMY; HUCIOJb30BaTh JUarpaMMbl ODiijiepa, KOOPAMHATHYIO
OpsSAMyI0 JJIS pelIeHHs 3ajad; I0JIb30BaThbCs (OPMYIION CIIOKEHHUS BEpOSITHOCTEH JJist
BEPOSITHOCTEN ABYX U TpeX CIy4aiHBbIX COOBITHH.

e OnepupoBaTh NOHATUSMU: YCIOBHAsI BEPOSITHOCTh, YMHOXKEHHE BEPOSTHOCTEN, HE3aBUCHUMBIE
COOBITHSI, IEPEBO CIYYalHOIO 3KCIEPUMEHTA; HAXOAUTh BEPOATHOCTH COOBITUH C MOMOIIbIO
npaBUjia YMHOXKEHHS, JepeBa CIIy4ailHOrO OIbITA, HCHOJb30BaTh (OPMYIy IOJHOU
BEpOSATHOCTH, (opmyiy baiieca mpu pemieHnn 3ajad; onpenessaTh He3aBUCUMOCTb COOBITHH 110
(dopMyIie U o OpraHu3alMK CIIy4aifHOrO SKCIIEPUMEHTA.

e [IpuMeHATh UW3y4YeHHbIE KOMOWHATOpHbIE (OPMYJbI JJsl TEPEUUCICHUS DIIEMEHTOB
MHOXECTB, DJIEMEHTapHbIX COOBITHH CIy4alHOTO OMbITa, pEUIeHHUs 3aJad MO0 TEeOpHUu
BEPOSITHOCTEH.

e (CB00OOIHO OmNEepUpoBaTh MOHATHUSAMM: OWHAPHBIA CIy4alHBIH ONBIT (MCHBITAaHUE), YCIEX U
HeyJaya, HE3aBUCHMBbIC WCIBITAHUS, CEPHsI UCHBITAHUN; HAXOIUTh BEPOSITHOCTU COOBITHIA: B
CEpUHU UCTBITAaHUI 710 TIEPBOTO YCIEXa; B CEPUM UCIBITAHUN BepHyIu; B ONbITe, CBA3aHHOM CO
CJIy4aifHBIM BBIOOPOM M3 KOHEYHOI COBOKYITHOCTH.

e (CB0O0OOJHO omepupoBaTh MOHATHUSAMM: ClIydyaiiHas BEJIWYMHA, PACIpEesIEHUE BEPOSTHOCTEH,
JyarpaMma pacupezeneHus, OMHapHas ciy4aiiHas BEeIMYHHA, TeOMETPUUECKOe, OMHOMHUAIBLHOE
pacnpezeineHue.

COAEPXAHUE YYEBHOI'O KYPCA
10 knacc
I'pad, cBa3ubIi rpad, myTu B rpade: nukisl U nenu. CTeneHb (BaJleHTHOCTh) BEPILIUHBIL.
['padsr Ha TTOCKOCTH. [lepeBbs.
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Cryvaiinble SKCIIEPUMEHTHI (OIBITHI) U ClTydaiiHble COOBITHS. DJIeMEHTapHbIE COOBITUS
(ucxompl). BeposiTHOCTD ciy4aiflHOTO COOBITHS. BIHM30CTH 4acTOTHI M BEPOSITHOCTH COOBITHIA.
CrnyualiHble ONBITHI C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITUSMHU.

Omnepanyu HaJ COOBITHSMH: TIEpecedeHre, 00bETMHEHNE, TPOTHBOOIOKHBIE COOBITHSL.
Huarpammsl Diinepa. @opmyJia Cll0KeHUsT BEPOATHOCTEM.

VYcinoBHas ~ BEpOATHOCTb.  YMHOXKEHHE  BeposTHOcTeH.  JlepeBo  cirydaliHOro
skcnepumenTta. @opmyna nosnnoii BepositHocTH. Popmyiia baiieca. He3aBucumblie coObITHS.

bunapHblii ciay4aliHbli ONBIT (MCHBITAaHME), YycHnex U Heydaya. He3aBucumble
ucnbiTanus. Cepus HE3aBUCUMBIX MCIIBITAaHUM J10 mepBoro ycnexa. I[lepectaHoBku u (hakropual.
Uucno coueranuii. Tpeyronpuuk [lackansa. ®opmyna 6unoma HeroToHa.

Cepus He3zaBUCHMBIX ucHbITaHuid bepHymnn. Chy4aiHbIi BBIOOp W3 KOHEYHOW
COBOKYITHOCTH.

Crnyuaitnas BenumumHa. Pacnpenenenue BeposiTHocTel. [luarpamma pacrpesesieHus.
Onepaunyu Hax ciaydyailHBIMM BelduuuMHamu. buHapHas coiywaiiHas BenuunHa. [Ipumepsr
pacripeielieHuil, B TOM YHCIIe TeOMETPHUECKOe U OMHOMHUAIBHOE.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

KoJunuecTBo yacos 3J]eKTp0HH[)[e
Ne HaumeHoBaHue pa3aesioB U TeM Konrpou (uudpoBbie)
n/n nmporpamMmmabl Bcero bHBIE 06pa30BaTeJ’leble
padoTsl pecypcesl
1 [peacraBneHue aHHBIX U OMUCATEIbHAS 4 https://resh.edu.ru/
CTaTUCTHKA https://www.yaklass.ru/
Crny4aliHble OIBITHI U CITy4aiiHbIe
) COOBITHS, OBITHI C PABHOBO3MOKHBIMH 3 https://resh.edu.ru/
DJIEMEHTAPHBIMU UCXOIaMH https://www.yaklass.ru/
IIpakTuyeckas padora 1
3 Onepatuu HaJ COOBITHAMHE, CIIOKEHHE 3 https://resh.edu.ru/
BEPOATHOCTEIH https://www.yaklass.ru/
Ycn0BHas BEpOSITHOCTb, IEPEBO CIIy4alHOTO
4 orbITa, (POpMyJia MOJTHON BEPOSTHOCTH U 6 https://resh.edu.ru/
HE3aBUCHMOCTH COOBITHIH https://www.yaklass.ru/
KonTpoJsbnas padora 1
5 Sene oMGHHATO 4 https://resh.edu.ru/
JIEMEHTHI KOMOMHATOPHUKHI
p https://www.yaklass.ru/
. https://resh.edu.ru/
6 Cepuu OCIIEIOBATEIILHBIX UCTIBITAHUN 3
https://www.yaklass.ru/
7 CityyaiiHple BEIMYHMHEI U PacIpeIeIcHUs 6 https://resh.edu.ru/
Y pacrpea https://www.yaklass.ru/
8 OBoBIeHIe 1 CHCTEMATIEA - 5 https://resh.edu.ru/
HHE U CHCTEMATH3aLMs 3HAHUN
H H https://www.yaklass.ru/
OBHIEE KOJIMYECTBO YACOB I10 34 11
TIPOTPAMME
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