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Auareopa 10-11 knaccol (ba3oBblii YpoBeHb)

MOACHUTEJBbHASA 3AIINCKA

Pabouas nmporpamma yueOHOTO Kypca «Anredpa n Hauaiza MaTeMaTHUYEeCKOTO
aHanu3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCUHCKOTO
oOpa3oBanus. Peammzarusi mporpamMMmbl OOSCIIEYMBACT OBJIAJICHHUE KITFOYCBBIMU
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JUISI CAMOPA3BUTHS W HETPEPHIBHOTO
o0Opa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, IMYHOCTHOTO U TMO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBJSIETCA OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
aOCTpaKTHOE MBIIUICHUE YyYalluXcsl Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydalllhecsl OBJIaJIeBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOU Gopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajanu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHJACHIUA HSKOHOMHKA U OOIIECTBEHHOM JKU3HM, TO3BOJISET
OPUEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBIX W KOMMBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBIaJcHUE
aOCTpaKTHBIMM U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBAET yMEHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPXKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3aAIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHne. B xome n3ydenus
anreOppl W Havall MATEMaTUYeCKOTO aHajiu3a B CTapIlledl IIKoJie ydaruecs
MOJYYalOT HOBBIA ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CUTYallMd W WHTEpIpeTaIuu
MOJIYYEHHBIX  pElIeHUH, 3HAKOMSTCA C  OpUMEpaMH  MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLIHUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO



HAyYHOTO MHPOBO33PEHUS, TaK M dYepe3 cHenuduky ydeOHOU NesaTeTbHOCTH,
TpeOyromen CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOAOJKUTEITBHOU
KOHICHTPAIIMM BHUMAHUA U OTBETCTBEHHOCTH 3a MOJYYECHHBIN PE3yJIbTarT.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HavajllaM MaTeMaTH4eCKOro
aHaJIM3a JIKUT JAEATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

CrtpykTypa Kypca «Anredpa u Hadajla MaTeMaTHIECKOTO aHAIIN3a» BKIIOYACT
CHEAYIOIINE COAEPKATECIbHO-METOIUYECKAE JMHUU: «YHHCIa W BBIYUCICHUS,
«Dyukuuu  u rpadukuy, «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHanusa», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COAEPKATEIIbHO-METOANYECKUE JIMHUM H3Yy4alOTCAd HAa NPOTSHKEHUM [BYX JIET
oOy4eHHus B cTapuiel IIKOoJie, €CTECTBEHHO OMOJHSISA APYT Ipyra U MOCTEHEHHO
HACBIIIASICh HOBBIMM TE€MaMM H  paszaenamu. JlaHHBIA Kypc  SIBIISIETCA
WHTETPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e COJepKaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCIUIUIMH: anredpa, TPUTOHOMETPHsI, MaTeMaTHYECKUN aHaJIU3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydamiuecs OBJIaAeBalOT BCE Ooliee
IIUPOKMM MATEeMaTUYECKUM almapaToM, Y HUX MOCJIEeI0BAaTENbHO (popMUpyeTCs U
COBEpILICHCTBYETCSI YMEHUE CTPOUTh MATEMATHYECKYK) MOJENIb PEaJbHOU
CUTyalluM, TPUMEHSTh 3HAHUA, TOJyYCHHBbIE B Kypce «Airedpa W Haudana
MaTEMaTUYECKOTO aHaJIU3ay, JJIsl PEHICHUs CaMOCTOSTEIHHO CHOPMYITHUPOBAHHON
MaTEMATHYECKOM 3a/1aul, a 3aTEM UHTEPIPETUPOBATH MTOTYUECHHBIN PE3YJIbTAT.

ConepxarenbHO-METOAMYECKAs JIMHUA «YHHCia U BBIYUCICHUSD) 3aBEPIIACT
dbopMHpOBaHE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedt mikoige oco0oe BHHUMAaHUE YIEISETCS
(GOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAKOIIMX B CeOs
WCIIOJB30BaHUE PA3IUMYHBIX (OPM 3amucHu JACHCTBUTEIBHOTO YHCIIA, YMEHUE
pallMOHATILHO BBIMIOJHATh JIEUCTBUS C HHUMH, J€laTh NPUKUAKY, OILCHUBATH
pesynbrar. OOyuaromuecss TOJYYalOT HAaBBIKM NPUOMIKEHHBIX BBIYHCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIAaMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
MCIOJIb30BaHUS MAaTEMaTUUYE€CKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKCHUH.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEATU3YETCS Ha MPOTSIKEHUU BCETO
oOydeHHsT B CTaplieil IIKOJe, TMOCKOJBbKY B KaXIAOM pazfeie IporpaMMbl
MIPETYCMOTPEHO PEIEHNE COOTBETCTBYIOMUX 3anad. OOyuaromuecs OBIaJICBAIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAUMOHAIBHBIX, HPPAUHOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKIMNA C TTIOMOIIBI0 TIPOM3BOMHON, PENICHUHM TPUKIAAHBIX 33a/1ad U 3a7ad Ha
HAaXOXXJEHUE HaWOONBIINX W HAUMEHBINTUX 3HaueHWd QyHKuu. JlanHas
colep)KaTeNlbHasl JIMHHUS BKJIIOYaeT B ceOs Takke (QopMupoBaHue yMEHUI
BBINIOJIHATh Pacy€Thl Mo ¢opmysnaMm, MpeoOpa3oBaHUsl LENbIX, pPalUMOHAIBHBIX,



UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAK)KE BBIPAXKECHUI,
COJIEpKaIMX CTEMeHUu U JorapudMmel. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIIJICHUST Yy4aluxcs, (GOPMHUPYIOTCS HaBbIKA JI€TyKTUBHBIX
paccyxJieHuid,  paboOTbl C  CHMBOJBHBIMH  (QopMaMu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTEH B BHJI€ PAaBEHCTB W HEpaBEHCTB. AureOpa
npegiaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJIsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKAa HAYKH.

CopepkarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaduKU» TECHO
NEPEIIETAETCS C APYTUMH JINHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNM, UX CBOICTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (pOPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NTUYHBIMU BEJIMYMHAMH, WCCIIEOBATh TMOJyYeHHbIE (YHKIHMHU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HAaBBIKOB, IMO3BOJSIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHoW. Ero mzyuenue
CHOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIICHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYLECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YYalolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIEN0BATh U
CTpouTh Tpaduku (YHKIUH, ONpeAessITh WX HAWOONbIINE W HAWNMEHBIIIHE
3HAYCHUS, BBIYUCIITH TUIOMAAu (Puryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH H
YCKOpeHHsI TmpoueccoB. JlaHHas coaepKaTenbHas JHMHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiedl peajbHbIX CHUTyallui,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
PKOHOMHYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHaJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIILICHUS, (OPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKE U HcKyccTBe. OOydaromuecs Y3HAIOT O
BBIIAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenpbHO-METOAUYECKasl TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
MOCBSIIEHA  JJEMEHTAM  TEOPUU  MHOXKECTB. [€OpETHKO-MHOKECTBEHHbBIE



IIPEACTABICHUS MPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTEMAaTWKH U MPEIJIararoT
Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3fesibl MAaTeMaTUKU U €&
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MATEMAaTHYECKUE TUCLUUIUIMHBI B €IUHOE
nenoe. [loaToMy BaKHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaTh TEOPETHKO-
MHOKECTBEHHBIH $I3bIK COBPEMEHHOM MAaTeMAaTUKHM W HCIOJb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHaln3a» MPUCYTCTBYIOT
TAaKK€ OCHOBBl MAaT€MaTHYECKOTO  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUH, UCCIIETOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYEeCKOro aHauu3a U
VMHTEPHPETALUN TOJYYECHHBIX PE3yJbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIA
U3 Pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIIOJIb3YETCS
JUISl peLeHUs] IPUKIIAAHBIX 3a1a4. 1Ipu penieHun peanbHbIX MPAKTHYECKUX 3aaad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIb30BATh AHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATh
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHM3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Airedpa v Hagaia
MaTEeMaTHYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yudeOHOM miaHe Ha HW3ydyeHHE Kypca anreOpbl M Hadal MaTEMaTUYECKOTO
aHajau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBbHOM KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CuHHYyC, KOCHHYC W TaHI€HC YMCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IpyuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoOsl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumuHo
oOpaTHble PYHKIINU.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuroHomeTpudeckass OKPY>KHOCTb, OMNPEACICHUE TPUTOHOMETPUUECKHUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTn4ecKoro aHajansa

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPEcCHH st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaaHbIX 3a7a4 C MOMOIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHkuu. MakcumyMbl U1 MUHUMYMbl (QyHKiuu. HanGosblnee u HauMeHblee
3HaYeHUE (PYHKLIHUU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB PYHKIHUHN 7S pelIeHUs] YpaBHEHUN U JTUHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBoguble  sneMeHTapHbIX  QyHKIui.  Dopmynbl  HaXOXACHUA
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpumMeHeHne NTPOU3BOJHOM JUISI HAXOXKACHUS HAWJIY4IlIer0 pEIICHHS B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no popmyne Hetorona—IJleliOHuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1anckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBICHUH,
NpoIeAyp TpaxaaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI M TIp.), YMEHHEM
B3aMMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATUKH, IIEHHOCTHBIM OTHOIICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
AKOHOMMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYHBOTO OYAYIIIEro.

DCTeTHYECKOe BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); bu3nyecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYyAy, OCO3HAHWEM IIEHHOCTH TPYAOIIO0HWS; HHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMH, YMEHUEM COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a/1a4 MAaTEMATHYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa HSKOJOTHMYECKUX MpoOJeMm;
OpPHUEHTAIIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW 1A PELICHUs 337a4y B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJICICTBUU JUJIL OKPY’KAIOLIEH CPEIBbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MAaTEMaTUYE€CKOW KYJIbTYpOM Kak CpEICTBOM MO3HAHUA MHUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UYeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISATh U XapaKTEPU30BATh CYIIECTBEHHbBIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (HOpPMYyIUpPOBaTH MW  MPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUH IS BBISBICHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPKICHUHA (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccenoBaTelIbcKue JEUCTBUS:

MCIIOJIb30BATh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TMO3HAHUS,
dbopMyIpoBaTh BOMPOCH], (UKCHPYIOUIME MPOTHBOPEUYUE, MPOOIemMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIbHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AePUINUTH MHPOPMAIUH, NaHHBIX, HEOOXOAUMBIX IJIsl OTBETA
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpPUPOBaTh UHPOPMAIUIO, IPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATh HAaJIE)KHOCTD uH(pOopMauu o CaMOCTOSITEJIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXJIEHHS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/I€ 00CYKIEHUS 3a7]aBaTh BONPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHJIHOHW U
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBUSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TNPEABUAECTb TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PpELUICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B JICSITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OI[EHKY NPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa v Hadajga MaTEMaTHYCCKOTO aHAIH3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Bomonusate  apudmernyeckue — omepaudd € palUMOHANBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BemonusaTe npeoOpa3oBaHUs LEIbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWA W  pellaTh OCHOBHBIE THIBI  LEJBIX, PalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MonenupoBaTe peajbHble CHUTyalldd Ha S3bIKE aureOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTNpEeleNeHNs] ¥ MHOXXECTBO 3HadeHW (yHKuMH, Tpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

Crpouth M ynTaTh TpaUKU JUHEHHON (PYHKIIMM, KBaAPAaTUYHOU (DyHKIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIIMINHAMH.

Havana mareMaTH4ecKOro aHAJIN3a

OmnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apuUPMETHUECKass |
reoMeTpUYecKas IpOrpeccum.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
pealibHBIX 33aJa4 MPUKIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad U3 APYTUX Y4eOHBIX
PEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJlbHOE, II€J0€ YHCIO; HCMHOJIb30BaATh
MPU3HAKU JIEIMMOCTH LIENBIX YKCEN, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATHUYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHMs U HEPABEHCTBA

[IpumensaTs CcBOMCTBa CTENmeHW Uil NpPeoOpa3oBaHUsl  BBIPAKECHUU;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(msbl;
OTNEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUECKOE ypaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUs IPAKTUYECKUX 3a1ay.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETHU C UCOJIB30BAHUEM ammapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIeI0BaHNs PYHKIMH, 3aJaHHOMN rpaduKoM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpadUKy JTUHEHHBIX YpaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh MOHATUSIMH: HEMPEPbIBHAS (QYHKIHMS;, TPOU3BOAHAS (DYHKIINH;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON JIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE 2JIEMEHTAPHBIX (PYHKIIMA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIA HCCIIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO TPauKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIErOo PEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh MOHATHSMH: TIepBOOOpa3Has U  HUHTErpai; MOHUMATH
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



HaxonuTe mepBooOpa3HbIe 3JeMEHTApHBIX (DYHKIIWN; BBIYUCIATH HHTETPAI
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COI[HAIBHO-2KOHOMUYECKOTO H
(u3nIeCcKOro Xapakrepa, CpeJCTBaMi MaTeMaTHUECKOTO aHAJIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
- KouaunuyecTBO yacoB eKTpoHHbIE Cnucox UTOroBbIX Cnoco0 oneHkn
auMeHOBaHHe
Ne KoHTpo MpakTi  y4e6Ho- INIAHUPYEMBIX Pe3yJIbTaToB C HTOrOBLIX
g PAASIOBITEM Bcero  JibHBIE yeckHe | MeTOJMYeCKHe YKA3aHUEM 3TAMOB HX IIAHUPYEMBbIX
NporpaMmMbI paGoTHI paGoTs  MATEpHAIbI dhopmupoBanus pe3yabTaToB
OnepupoBarh MOHSATUIMH:
panroHaIbHOE u
JIENCTBUTENIHLHOE YHCIIO,
OOBIKHOBEHHAss M JECATHYHAs
JpoOb, TIPOLICHTHI.
BreinmonaaTs
apu(METUYECKUE OIEpPAlNH C
paroHaTbHBIMU u
MmuoskecTsa IENCTBUTEIILHBIMY YUCIAMH.
PaIMOHATILHBIX U BbIMOIHSTE
JNEUCTBUTEILHBIX Bbubanoreka [JOK npUOIIKEHHBIE BBIYHCIICHUA, KouTporbHas
YHCell. 14 1 https://m.eds00.ru | ucronb3ys MpaBuUiIa OKPYTICHUS,
ParuoHaibHbIE [7f41a7d0 Jenath TPUKUIKY W OLEHKY padora
ypaBHEHUS U pe3ynbTaTa BRIYUCICHUN
HEPaBEHCTBA BeInmonHaTh
npeoOpa3oBaHUs LETIBIX,
paIMOHATBHBIX  BBIPAKCHUA |
peliaTh OCHOBHBIE THIIBI IIETBIX,
palioHaTbHBIX ~ YpaBHEHHH W

HEPaBEHCTB.

[IpuMeHATh ypaBHEHUS U
HEpPaBEHCTBA  JUI1  pElIeHUus
MaTeMaTU4YeCKUX 3aJad U 3anad



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

U3 pa3IMYHBIX 00JIACTEH HAyKH U
peaabHON KU3HU.

DyHKIMHU U
rpaduku. CTeneHs ¢
LEILIM [OKa3aTelIeM

bubmuorexa [JOK
https://m.edso0.ru
[7f41a7d0

OrnepupoBaTh MOHATUSIMHU:
byHKIMSI, CrmOcoOBl  3aaHus
byHKIMH, 00J1aCTh OMpeIeICHUs
51 MHOXECTBO 3HAYEHUI
¢bynkunu, rTpaduKk  QyHKIUH,
B3aUMHO OOpaTHbIC (DYHKITHH.

OnepupoBaTh MOHATHIMHU:
YETHOCTh u HEYETHOCTh
¢bynkuuu,  Hymu  QyHKOUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnons3oBate  rpaduxu

byHKUIMI JUIs pelieHus
YpPaBHEHUU.

Crtpouts u YUTATh
rpaduKky  JTUHEWHOW (YHKIHH,
KBaJIpaTHYHOMI byHKIHH,

CTENEHHOW (YHKIUU C LEJIbIM
ITOKA3aTEeNEM.

Hcnonb3oBate  rpaduku
GyHKIMHA  JUIL UCCIIeI0OBaHMS
IIPOLIECCOB M 3aBUCUMOCTEMN IpHU
pemieHuy  3a1a4 M3 ApYrux
y4eOHBIX MPEJAMETOB U peabHON
JKU3HHU; BbIpaXaTb (QopMylaMu

3aBUCUMOCTH MEXIY
BEJIMYMHAMM. OnepupoBarb
MOHATUSMU: CTENECHb C LEJBIM
[IOKa3aTelleM; CTaHJapTHas

dbopma 3amucu JeHCTBUTETHLHOTO

YCTHBIH OIIPOC;
pewenue
y4eOHBIX U
IIPaKTHUKO-
OPHUEHTHPOBAHHBI
X 3aJ1a4



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

4YuCJIa, KOPEHb HATYpPAJIbHOU
CTEIICHY; UCII0JIb30BATh
HOAXOAALYl0  (GOopMy  3aIlUCH
JICUCTBUTENIBHBIX ~ YHUCEN  JJIA
pelIeHUs MPAaKTUYECKUX 3a/1ad U
IIPEJICTaBICHUS JaHHBIX.

OrnepupoBaTh HOHITHIMHU:
KOPEHb HATypalIbHOW CTEIICHH;
UCTIOJIB30BATh TOIXOISIIYIO

Apudmernaeckuit (opwy sanmc
KOpEHb N—oi bubnuoreka .
P eNCTBUTENBHBIX YHCEIT IS
CTENEHU. LIOK KontponbHas
18 pEIIeHUs TPAKTUYECKUX 3a]1a4
Hppanmonanbubie https://m.edsoo.ru pabora
17£41a7d0 Y TIPE/ICTABJICHUS JIAHHBIX.
aBHEHMS U
P BrinonasaTe npeoOpa3zoBaHus u
HEPaBEHCTBA
P peraTb OCHOBHBIE THITBI
UPPAIMOHATLHBIX YPABHCHUH U
HEPaBEHCTB
BremomaaTh
npeoOpa3oBaHus
@opmysbl Bbubnuorexa beobp
TPUTOHOMETPUYECKUX
TpuroHomeTpun. Tpu 99 LIOK . KonTtponsHas
BBIpKEHNHI u elIaTh
TOHOMETPUYECKHUE https://m.edsoo.ru P P paboTta
TPUTOHOMETPUYECKHE
YpaBHCHUA [7f41a7d0
ypaBHEHUS.
Eufs OnepupoBarh MOHATHSAMU: | YCTHBIN OMPOC;
noOIMoTEKA
MMOCJIEIOBATENLHOCTh pereHue
ITocaenoBaTenbHOCT 5 LIOK ? 5
httos://m.ed apudmernueckas U | Y4YEOHBIX U
U U IIPOTPECCHH ps://m.edso0.ru
porp reoMeTpUUIecKasi IPOTPECCHH. MPAKTUKO-
[7f41a7d0

OrnepupoBaTh MOHATHSIMHU:

OPHUCHTHPOBAHHBI



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

OECKOHEYHO yObIBaromiast | X 3ama4
reoMeTpHUecKas porpeccus,
cymMMa OECKOHEYHO YOBIBaIOIIEH
r€OMETPUYECKON IIPOTPECCUM.
Hcnonp3oBarh cBOMCTBA
MOCJICIOBATEIBHOCTEH U
MPOTPECCUI JIJIsl PEIICHHUSI
peanbHbBIX 33724 PUKIIATHOTO
XapakTepa
IToBTOpEHME,

5 0000111eHHE, 3 KoHnTtposbHas
cUCTeMaTH3aIHs pabota
3HAHUM

OBILIEE KOJIMYECTBO
YACOBIIO 68

I[TPOTPAMME




11 KIIACC

H KoauuecTBo yacos 3 Cnucok MTOroBbIX Cnocod
anMeHOBaHMe JIEKTPOHHbIE
No KonTpo TMpakTu . p IUIAHMPYEMBIX pPe3yJIbTaTOB ¢ OIlEHKH
pa3jiejioB H TeM y1€eoHo- Ka3aHHEM 3TanoB uX
/i NPOrpamMMbl Beero | abuire Heckne MeToJHYecCKHue ;,, HTOTOBRIX
OPMHUPOBAHUA
padoThI padoThI pMUP IVIAaHUPYEeMbIX
MaTepHuaJIbl
pe3yJIbTaToB
OnepupoBarh MOHSTHEM:
Crernens ¢ CTeNEeHb C  PalMOHAIbHBIM
PAIHOHATHHBIM MOKa3aTeJeM. )
[IpumensaTh CBOMCTBA
MIOKa3aTeseM.
bubmuoreka [IOK | ctenenn s mpeoOpa3oBaHUs
[TokazarenbHas - Kontponbnas
12 1 https://m.eds00.ru/7 | BeIpaKCHHIA; ONEepUpPOBATH
byHKIHSA. pabora
f41a7do IIOHATUSMH:: [OKAa3aTeIbHOE
ITokaszaTenbHble
YpaBHEHHE U  HEPABEHCTBO;
YpaBHEHUS U
pemarb  OCHOBHBIE  THIIBI
HCpaBeHCTEa MOKAa3aTeNIbHbIX YpPaBHEHHN H
HEPABEHCTB
OnepupoBaTh MOHATHEM
agorapupmuueckas  QyHKIuS;
n300pakaTh ee Ha
KOOPJIMHATHOM TIUIOCKOCTH M | YCTHBIN OIMpPOC;
Jlorapupmuueckas
o . K UCIIOJIB30BATh U PEIICHHS | pelleHHe
KITHSI. .
YHE bubmorexa LIO YpaBHEHUHN U HEPABEHCTB. y4eOHBIX
Jlorapudmuueckue 12 https:/m.edsoo.ru/7 |~ g
BITOJIHATH MPE0OpPa30BaHUS PAKTHKO-
YpaBHEHUS U f41a7do .
BBIPXKCHHMH, COACPIKAIINX OPUEHTHUPOBAHH
HEpaBEHCTBA .
norapuMbl; OTIEPUPOBATH BIX 337144

IIOHATUAMMU:
norapudmuyueckoe ypaBHEeHHE
Y HEpaBEHCTBO; pelaTh



https://m.edsoo.ru/7f41a7d0
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OCHOBHBIE THUIIBI
aorapupMuuecKux
ypaBHEHU U HEPABEHCTB

TpuroHomeTpuyecku
€ QYHKINH U UX
rpaduKH.
TpuroHomeTpuyecku
€ HepaBEHCTBA

[TpousBogHas.
IIpumeHeHue
MIPOU3BOJHOMN

24

bu6mmoteka [IOK
https://m.edsoo.ru/7
f41a7d0

bubnuoreka [IOK
https://m.edsoo.ru/7
f41a7d0

OnepupoBaTh MOHATUEM
TPUTOHOMETPHUYECKas
dbyHKIMSA; W300paXkaTh €€ Ha
KOOpPJAMHATHOM IUIOCKOCTH U
WCIOJB30BATh ISl PEIICHHS
ypaBHEHUI U HEPABEHCTB.

OnepupoBarh MOHATHSAMHU:
nepuoandeckast pyHKIus,
MPOMEKYTKH MOHOTOHHOCTH
(GYHKINH, TOYKH SKCTPEMyMa
¢byHKIMK, HAUOOIBIIEE U
HaMEHbIIIee 3HAYCHUS
(GYHKIIUU Ha IPOMEKYTKE;
WCIONIb30BaTh UX IS
WCCIeOBaHUs (PYHKIINH,
3aJJaHHOH rpadukom.
Haxomauts pernenus

MPOCTEUIIINX
TPUTOHOMETPUUECKUX
HEpaBEeHCTB
Haxoaute npousBonHbIe
3JI€MEHTAPHBIX byHKIHH,
BBIYUCIISATH MIPOU3BOIHBIE
CYMMBHI, IIPOU3BEACHNUS,

YacTHOTO (YHKITUH.
HUcnons3oBarh

KonTponbnas
pabora

KontponbHas
pabota



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
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https://m.edsoo.ru/7f41a7d0

IIPOU3BOIHYIO JUTS
UCClIeIOBaHUsT  (DYHKLIUU Ha
MOHOTOHHOCTb U 3KCTPEMYMBHI,

MIPUMCHSITh Pe3YNIbTATHI
WCCIIEIOBaHUSI K TOCTPOEHUIO
rpaguKoB.

Hcnonb3oBars
MIPOU3BOTHYIO TUTST
HaXOXICHUS HAWTYYIIETO

PCUICHUA B IIPUKJIIA/IHBIX, B TOM
YucCJjC COIMaJIbHO-
OKOHOMHYECCKHX, 3aJadax.

Haxonuts
MepBOOOPA3HBIE AIIEMEHTAPHBIX
GbyHKIH; BBIYUCTISTH .
YCTHBIN OTPOC;
WHTETrpa o dbopmyne
. pelieHne
Bbubnmorexa LIOK Herotona—Jleitbuua.
NHterpai u ero y4eOHBIX U
9 https://m.edsoo.ru/7 | Perars npuknanmHsie 3a5a4u,
MIPUMCHCHHUS MPaKTUKO-
f41a7d0 B TOM YHCJIC COLIUAIBHO-
OPUEHTUPOBAHH
SKOHOMHUYECKOTO U
BIX 337124
(bu3MUECKOTo XapakTepa,
cpelncTBamMu
MaTeMaTUYECKOro aHallu3a
OnepupoBathb
MOHATHSIMHU: cucremMa
bu6mmoreka [IOK N . ..
. nuHeHHbIX ypaBHeHud u e€ | KoHTposnbHas
Cucrembl ypaBHEHUI 12 https://m.edsoo.ru/7 6
eIICHHE; HCII0JIb30BaTh abora
f41a7d0 P ’ g P
CUCTEMY JTUHEHHBIX

ypaBHEHUU AN peUIeHUs



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
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MPAaKTUYECKHUX 3a4au.
Haxonuts peleHus
MPOCTEUIIINX CHUCTEM 51
COBOKYITHOCTEMN
palMOHANBHBIX YPaBHEHUH U
HEPaBEHCTB.
MopenupoBats peabHbIe
CUTYAIIH Ha SI3bIKE aNreOphl,
COCTABJISITh BBIPAYKEHUS,
ypaBHEHUsI, HEPABEHCTBA U
CHCTEMBI 10 YCIIOBUIO
3a/1a4u, UCCJIEI0BAThH
MIOCTPOEHHBIE MOJIENH C
WCIIOJIb30BaHUEM arrapara
anreopsl

OnepupoBarh NOHATHAMMU: .
YCTHBIH OIPOC;
HaTypaJIbHOE, 11EJI0€ YUCIIO;

peleHue
bubanorexa [JOK | HCHOIB30BaTh NPU3HAKU
Hatypanbubie u yueOHBIX U
6 https://m.edsoo.ru/7 | AEIUMOCTH LIEIBIX YHCE,
1[eJIble Yncia MPAKTHKO-
f41a7d0 Pa3oKEHUE YHCIIa Ha
OpPHEHTHUPOBAHH
MPOCTHIE MHOKUTEIHU JIJIsI
BIX 33124
pereHus 3a1a4
[ToBTOpEHME,
00001eHune bubmorexa [JOK KonTtponbHas
CI/ICTeMaTI/IS;. s 18 2 https://m.edsoo.ru/7 aBo1a
naTHsal f41a7d0 p
3HaHUH
OBILIEE KOJIMYECTBO

102 6 0

YACOB I10 ITPOTPAMME
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I'EOMETPUA 10-11 kaacest (ba3oBblil ypOBEHBb)

MOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yueOHoro kypca «l'eomerpus» 6a3oBOro ypoBHS AJis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHoBe DenepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero o0pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHHWI, TPEIBABIAEMBIX K
MaTeMaTUYeCKOMYy O0Opa30BaHUIO, M TPaJUIMA POCCUMCKOTO 00pa3oBaHUS.
Peanuzamus nporpammbl 00eCreUnBaeT OBJIACHUE KIIOUEBBIMU KOMIIETCHIIUSAMH,
COCTaBISIIOLIMMH OCHOBY JJIi CaMOpPa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOLIEKYJIBTYpPHOTO, JUYHOCTHOTO U IO3HABATEIBHOIO pa3BUTHUSA
JUYHOCTH 00YYarOIIUXCS.

HEJIA U3YUEHUS YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBJIEHA NPAKTHUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHs] T€OMETPUU B HAIPABICHUU JTUYHOCTHOTO
pa3BuTus oOyuarommuxcs, ¢GopMHUpoBaHUs (YHKIIMOHAJILHON MaTeMaTH4eCcKou
TPaMOTHOCTH, U3YYCHHUS APYTUX YUEOHBIX AUCUUIUINH. PazButre y o0yJarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKACHUH T'€OMETPHUECKUX
abcTpakiuii, COOTHOIICHHH pPEaTbHOTO W WACATBHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MAaTEMATHUYECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS
yyalmxcs, a TakKe KauyecTB MBIIUICHUS, HEOOXOAWMBIX [UIsl aJanTaiud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, Tak Kak oOecreurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK M TYMaHUTAPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYyEeMOe TpU HU3YYCHHH OOyYaroIIUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHH M MIOCTPOCHUHU LIETIOYKU JJOTUIECKUX YTBEPIKICHUIN
B XOJI¢ pEUICHUs TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh U OMPOBEPraTh
THIOTE3bl HETIOCPEACTBEHHO HCIOJB3YIOTCSA TMPH PEHICHHH 3a/ad e€CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITEeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro ComuanabHOro ObITHs, (opma
OTPaXEHUSI OKPY>KAIOIIETO MHUPA, YCIOBHE YCHEUIHOTO TO3HAHUS W AKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,
SBIISIETCS OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KadyeCTB, MOITOMY aKTyallbHa



3amada (HOpMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBITIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[lens ocBoeHust mporpaMMmbl ydeOHOro Kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE 00yueHus — 00I1Ieo0pa3oBaTeibHOE W OOIIEKYJIbTYpHOE pPa3BUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXXHOCTH  NMPUOOpPETEHUs |
WCMOJIb30BaHUA CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEIIHOTO MPOJI0HKEHHST 00pa30oBaHuUs
MO CTEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
00y4Yaromuxcsi CPeIHEH IIKOIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHCHUI
Ha YPOBHE OCHOBHOrO 0011ero oopa3zoBanusi. Takum 00pa3zoM, oOydaroniygecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MATEeMAaTHUYECKHUE YMEHHUS, CBSI3aHHBIC
cOo crneuu@uKod TeoMEeTpUH U HEOOXOAUMBIE [JIsi JKM3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHON €SI TETLHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOTpaMMbl  O0OECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIUX 3a7ay. [lpuopuTeTHBHIMU 3aJadaMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kJaccax siBistOTCS:

e (opMupOBaHUE TMPEACTABICHUS O TEOMETPUU KaK 4YacTU MHPOBOMU

KYJbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaxX BpaIIlCHUS
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJSIONIUX OMKUCHIBATH
Y M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

e (opMupOBaHHME YMEHHs pacrlo3HaBaTh Ha YEPTEkKAX, MOACISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIlCHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3a/lad Ha TOCTPOCHUS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME YMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHMKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMHU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHupoBaHWEe yMEHHUS  MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccyXJeHus B XOJ€ PEIICHUs] CTEPEOMETPUUECKUX 3ajad M 3a7ad ¢
MPAKTUYECKUM COJEPKaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEILHOW  aKTUBHOCTH,  HCCIEAOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS,



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, peIeBaHTHON
TEOMETPUU: YMEHHE pAaclo3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKHX
MOHATHUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyalusiX ¥ IPHU U3YyYEHUU IPYIMX Y4E€OHBIX IMPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh FEOMETPUYECKHE MOJIENN, TPUMEHSATh OCBOECHHBIN
FEOMETPUYECKHI anmapar il PELICHHUs NPaKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYYEHHbIE PE3YIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSI BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4yeHus 3aJad, pelIaeMbIX Ha YpOBHE
WHTYUTUBHOTO MTO3HAHHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7a4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCA € ONOPOM Ha
HarJIIHOCTh, a OIIepUpOBaHUE O0O0pa3oM — B YCIOBUSX OTBICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE cozeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaMm
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 0opa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell mporpaMmbl, pacnpelelaEHHbIM MO0 TojlaM OOy4YeHHs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOOBI OBJIaJICHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBLHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEJCTABICHUN O0Yy4aroUIuXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B

Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IIE€pPECEKaroIIuecs,
NapajulelIbHble W CKpenuBaronmecs npsamble. [lapamnenpbHOCTh NpAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIbHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUICIIBHOCTh TPEX MPSAMBIX; MAPAIUICIBHOCTh MPSIMON U IUIOCKOCTHU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJ MEXKAY MNOpPsIMBIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapayieIbHbIC IJIOCKOCTH; CBOICTBA
napajyieNnbHbIX IUIocKocTel. [lpocTteiiine mnpocTpaHCTBeHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajUICIbHBICE W TEPICHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NpsIMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YroJl MEXAY IPSMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYJISIpP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  TUIOCKOCTH, TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHaAUKyISIPHOCTh  TJIOCKOCTEH: NPU3HAK  MEPHEHAUKYJISIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOIPAHHHMKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yroibHas
NpU3Ma; rpaHd U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBast U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS OBEPXHOCTh MUPAMUJIBI; IPABUIIbLHAS U
yCceu€HHasg MnupaMuaa. OIJEMEHThl TMpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MpaBWIbHASA MpU3MaA U
MpaBUIbHAS THPAMUJA; NPABWIbHAS TPEYroJbHAs NUPAMHUAA W MPABUJIbHBIN
teTpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHUAax, HNapauielienuneaax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Beruucnenne »lIeMEHTOB MHOTOTPAaHHUKOB: pPEOpa, auUAroHaid, YIJIbIL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPSIMON TMPU3MBI,
IUIOMIA/b OCHOBaHUI, TeopeMa O OOKOBOl TMOBEPXHOCTH NPSIMON MPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPABWJIHLHOM MNHUPaMUBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuabl. [loHstue 00 o0béme. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

[HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrorniue HWIMHAPUYECKOU
MOBEPXHOCTH, OCh LMJIMHIPUYECKOW MOBepXHOCTU. LlMmumHap: ocHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpa3zywolas W OCh; IUJIONMIAJb OOKOBOM U TMOJHOM
IIOBEPXHOCTH.

Konunueckast moBepXxHOCTh, 00pa3yoline KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTH ChEpPHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHasl MIIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHnanuu Tenm BpalleHusi YW MHOTOTPAHHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIICHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tesl. Teopema 06 00BEME
IPsIMOYTOJIBHOTO Tapajuiesnenunena M ciaeactBuss u3 He€. OO0bEM UMIMHApA,
koHyca. O0BEM 1mapa u maomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOIMIAISIMHA
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHIapa (TapayyielbHO W TNEPHEHAMKYJISIPHO OCH), CEUEHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha minockocT U B rpocTpaHcTBe. ClI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopamnatel Bekrtopa. [Ipocreiimme 3amaum B
KOOpJIMHATax. YTol Mexay Bekropamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.
Brruncnenne yrioB Mexy NPsIMBIMHA M THNIOCKOCTAMHU. KoOpJIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrPaMMbl y4eOHOro MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUU 00YyYaIOIErocs Kak akTHBHOIO
U OTBETCTBEHHOTO YJ€HAa POCCHUHUCKOrO OOIIeCTBa, MpPEICTAaBICHHEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTtBa (BBIOOpPHI, OMNPOCHI WU Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM TpaKJaHCKOW HICHTUYHOCTH, YBAKCHUS
K IIPOIILJIOMY U HACTOSIIEMY POCCHICKONM MaTEMATUKHU, IEHHOCTHBIM OTHOILIEHHUEM
K JOCTHKEHUSAM POCCUHUCKUX MATEMaTUKOB M POCCUICKOW MaTeMaTU4YeCKON
IIKOJIBI, K HCHOJIb30BAaHUID ATHUX JOCTHUKECHUN B APYTUX HAYKax, TEXHOJIOTHSX,
chepax YKOHOMUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIITUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYas 3CTETUKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pelLICHuH, pacCyKJIeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
UHTEepecax 3J0pOBOro M 06e30MmacHoro o0pas3a *U3HU, OTBETCTBEHHOT'O OTHOLICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHSATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOMW  ACSATENBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mnpodeccnrm W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI,



TOTOBHOCTBIO M  CIOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

Cc(OPMUPOBAHHOCTHIO AIKOJOTHUECKON KYJIbTYPHl, MOHUMAHHEM BIIMSHIS
COIMATBHO-DPKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOU
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTUYECKHUX Mpodiem;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWHA i1 PEIIeHUS 3a1ad B
o0NacTh OKpyKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIICTO COBPEMECHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW MesITeNIbHOCTH, ATaloB €&
pa3BUTHS M 3HAYUMOCTH IS PA3BHTHs I[MBWIN3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTHKH W MaTEeMaTUYeCKOW KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vuuseepcarvnvie  nosmasamenvhwvle  Oelicmsus, — 0OecnevuU8arom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 obyuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJICamweo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBUA:

e BBIABJIATH U XapaKTEPH30BaTh CYIISCTBEHHBIC PU3HAKU MATEMaTHICCKUX
O00BEKTOB, TOHATHH, OTHONICHWUH MEXAY TIOHATUIMH; (OPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIMBATh CYIICCTBCHHBIA  TMPH3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTh U MNPeoOPa30OBHIBATH  CYXKIACHUS:
yTBEpIUTEIbHbIE W OTPHUIATENbHBIC, €IMHUYHBIC, YacTHbIE W OOIIHE;
YCIIOBHBIE;

e BBIABISATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npeasiaraTh ~ KPUTEPUM IS BBISBICGHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCITOJIH30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBa MaTEMaTUYECKUX
YTBEPKIICHUN (MPSMBIE U OT IPOTUBHOTO), BHICTPANBATh apTYMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pelUICHUs, BBHIOMpaATh HaubOoNee MOAXOASAIMMA C YIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCIENOBATEILCKUI MHCTPYMEHT MO3HAHMUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOpPEUYUE, MPoOIemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAINH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUU C
YCIOBUSIMU U LIETISIMU OOIICHUS; CHO, TOUYHO, TPAaMOTHO BBhIpa)XaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, JaBAaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIIPOCHI 0 CYILIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3aauu, BbICKAa3bIBaTh UJICH, HAIlCIEHHBIC Ha TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHS C CYXICHHSAMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3M4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJadd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUTyAJIbHON pabOThI MPU PEMICHUH YICOHBIX 3a/1a4; TPUHUMATD 11EITh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacmpeaesITh BUABI paOd0T, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CYKIeHUsI, 0OMEH MHEHU,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJIHATH CBOIO 4YacTh pPAOOTHI H
KOOPJIMHUPOBATh CBOW JEHCTBHUS C JAPYTHMH YJICHAMH KOMAaHJIBI;
OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPHUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenwle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIMUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAQJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII Tmpolecca U
pe3yapTara peleHnss MaTEMaTUIECKOM 3a1auu;

IIPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPH PELICHUHU
3a/layd, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa IEeNd U YCIOBUSAM, OOBACHSITH
IIPUYUHBI TOCTHKECHHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB AEATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH DPEUICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHIMU: NAPATUICTBHOCTD U MEPIICHIUKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccupuiupoBaTh B3auMHOE pACIOIOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHW JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yTIiia; JIMHEWHBIN Yroj ABYTPAHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSTHSIMH: MHOTOTPAaHHUK, BBIMYKIIBIH ¥ HEBBITYKIIBIA
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPAaBUIIBHBII MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MMpaMuia; TpuU3Ma,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHITHSIMH: CEKYIIasl TNIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYeHHS MHOTOTPAHHUKOB METOJOM  CJICIOB, BBIIOJHSTH
(BBIHOCHBIC) IUIOCKHE YEPTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpXy, COOKY, CHU3Y.

Permatp 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYMH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AaHAJIMTUYCCKHE METOJbl TPU PEIICHUU
CTaHIAPTHBIX MAaTEMAaTUYECKHUX 3a7a4 HA BBHIYMCIICHUE PACCTOSHUA MEXITY TBYMSI
TOYKaMH, OT TOYKM JO TpsIMOH, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemrate 3a7aun Ha HAXOXKJEHUE TEOMETPUUYECKUX BEIMYUH 10 00pas3am Hiu
aNrOpuTMaM, TPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpPU PELICHUU
CTaHJIAPTHBIX MaTEMaTHYECKHX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS TMPSIMBIMU, MEXKIY NPSIMONH H IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI U TIIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupaMuja) C© TMpuMEHEeHHuEM (OpMys; BBIYUCIATH COOTHOLICHHS  MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPIPETHPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh reomerpuueckue (HaKTbl Ui PEUIEHHs] CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC WU
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJMYYEHHBIE 3HAHWS HA IPAKTHKE: AHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATb HM3YYCHHBIE TMOHATUSA B IPOLECCE ITOMCKA PEIICHHUS
MaTeMaTHYecKd C(HOPMYIHPOBAaHHONW MPOOJEMbI, MOJAEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHM, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmnepupoBaTh MOHATHUSAMHU: LWIMHIPUYECKas TOBEPXHOCTb, 0Opasyrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKass  MOBEPXHOCTb,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLIECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CJIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMU: MHOTOTPAaHHHMK, BIHMCAaHHBIM B cdepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAs B MHOTOTPAHHUK WM TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLICHHUS] MEXIY IJIOMIASIMU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) MIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpEACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCII0, OOBACHSITH, KAKUMU CBOMCTBAMH OHU 00JIaIaIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJIPHOE TMPOU3BEACHUE, PACKIAAbIBATh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTy reoMerpuueckue ¢GakThl ISl PEUICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIbKO IAroB PEMICHUs], €CJIN YCIOBUS MPUMEHEHUSA
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpudecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHYECKUX OTHOIICHUW W
HaXO0XJICHUE FeOMETPUUYECKUX BEIUYHMH 0 00pa3liaM UM ajJropuT™Mam, MPUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJy4YEHHbIE 3HAHUS HA IPAKTUKE: AHAJIU3UPOBATH pPEAIbHbIC
CUTyallud W IMPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IOUCKA PELICHUS
MaTeMaTU4ecku CHOpPMYJIMPOBAaHHON TMPoOJIeMbl, MOJEIUPOBATH pEaJIbHbBIC
CUTyalldd Ha S3bIKE TEOMETPUHM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUIECKUX TTOHITHI M TEOpPEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a/1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE INTAHUPOBAHUE KYPCA T'EOMETPUH

10 KJTACC
N H KouaunuyecTBO yacoB CIHCOK UTOTOBBIX MJIAHUPYEMbIX Cnoco0 oleHKHu
2 auMeHoBaHue KOHTPO HpaKTH 3ﬂeKTp0HHLIe PE3yJabTAaTOB ¢ YKa3aHUEM 3TAaloOB HUTOTrOBBIX
n/ pa3aesioB U TeM yueOHo-
Bcero | abHBIE YyecKue HX popMHpoBaNHs IVIAHUPYEMBIX
n NPOrpamMmbl MeToJuYeCKue
padoTsl | padoThI MaTepHa/Ibl pe3yabTaToB
Eu6 OK IIpuMeHATH aKCUOMBI .
- .
BBenenue B 10 hit g_l;I/?rT]eeKdaS(])‘}) u/ CTEPEOMETPHH U CISACTBHS U3 HEX | ) o HPH OTPoc;
CTEpEOMETPHIO ps.//m. ' [IPU PEIICHUU T€OMETPUUYECKUX PCLICHHC
7f41a7d0 y4eOHBIX 3a7a4
3ajad.
Ilpsvzre u OnepupoBath MOHITUIMHU:
TIOCKOCTH B Eub OK | TAPAIICIBHOCTS IPAMBIX H
HPOCTPaHCTBE. nomuorexa [ MJIOCKOCTEH. KonTponbhas
o 12 1 https://m.edsoo.ru/
apaJuIeJbHOCTD 7f41a7d0 Krnaccudumnuposats B3auMHOE pabora
MIPSMBIX U pacmoIoKeHUe MPSMBIX U
IJI0CKOCTEN IJIOCKOCTEH B IPOCTPAHCTBE.
OmnepupoBath MOHATHIMH: YCTHBIH O1poc;
TlepreHauKyIAPHOCT Bu6morexa LIOK MEPICHIUKYIIIPHOCTD TIPSIMBIX H pelieHue
b IPAMBIX H 12 https://m.edsoo.ru/ | IOCKOCTEH. y4eOHBIX U
IOCKOCTE 7f41a7d0 KnaccudumupoBars B3aumMHoe HPaKTHKO-
PacCIoJIOKEHUE IPSIMBIX U OPHEHTHPOBAHHBI
IIJIOCKOCTEMN B IPOCTPAHCTBE. X 3a71a4
YIIIBI MEKILY BuGmuotexa LIOK OnepupoBaTh NOHATHAMHU:
TIPAMBIMH H 10 1 hitps://m.edsoo.ry/ | ~BYTPAHHBIH YIOIL, IMHEHHBIH yrox KonTponbHas
- 2£41a7d0 JIBYTpaHHOIO yrija; rpajaycHas Mepa | pabota
- JIBYTPAHHOTO yria
OnepupoBaTh NOHATUSIMU:
Bu6nuorexa [JOK | MHOTOTPaHHHUK, BBITYKIIbIA U K
. H
MHoOrorpaHHHKN 11 1 https://m.eds00.ru/ | HEBBITYKIIBIIT MHOTOTPaHHUK OHTPOJIbHAA
P ’ pabora

7f41a7d0

9JICMCHTLEI MHOT'OI'paHHUKA,
HpaBHHBHBIﬁ MHOTI'OI'paHHUK.
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PacnioznaBaTh OCHOBHBIE
BUJIbI MHOTOTpaHHUKOB. CTpOUTH
CEYEHHUS MHOTOTPaHHUKOB
METOJIOM CJIE/IOB, BHITIOTHSITH
TJIOCKHUE YEPTEKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PHUTYP

O0BEMBL
MHOT'OIPaHHHKOB

bubmnoreka LIOK
https://m.edsoo.ru/
7f41a7d0

Brraucisats 00bEMBI U
TIJIOIAIN TTOBEPXHOCTEH
MHOTOTPaHHUKOB (TIpU3Ma,
MpaMua) ¢ MPUMEHEHHEM
(OpMYIT; BEIYHCIISTH COOTHOIICHHUS
MEXy IJIOIIAIIMHA IIOBEPXHOCTEH,
00BéMamMu ITOA00HBIX
MHOTOTPaHHUKOB.

KoHntposbHas
pabora

[ToBTOpEHME:
7 CCUCHHUS,
PacCTOSIHUS U YTIIbI

bu6nmoreka [IOK
https://m.edsoo.ru/
7f41a7d0

Pemars 3aJa4u Ha HaXOXJICHUEC
reOMETPUYECKUX BEIHMYUH MO
oOpa3LaM Wiy alropurMam,
NPUMEHSIS H3BECTHBIC
AHAJIMTUYCCKUC MCTOALI IIpH
peLIeHUH CTaHJapTHBIX
MaTeMaTHYECKUX 3aa4d Ha
BBIYUCIICHHUE YTJIOB MEXKIY
CKpCHIMBAOIUMUCS ITPAMBIMHU,
MEXy IPSIMOM U TIOCKOCTBIO,
MCXKAY MIOCKOCTAMHU, NIBYT'PAHHBIX
yIJI0B

KonTponbHas
pabota

OBIIEE KOJIMYECTBO
YACOB 110
[TPOI'PAMME

68
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11 KJTACC

Ne
n/
n

HaunumenoBanue
pa3aesioB U TeM
NMPOrpaMMbI

KoanuyecTBO 4acos

Kontpo
JIbHbIE
padoThI

Bcero

IIpakTu
YyecKue
padoThI

DJIEeKTPOHHbIE
Y4eOHOo-
MeToAnYecKue
MaTepHAJIbI

CnHCOK HTOrOBBIX MJIAHUPYEMBIX
Pe3yJabTAaTOB ¢ YKA3aHUEM ITANOB UX
¢dopmupoBanus

Cnoco0 oneHkn
HTOIOBBIX
MJIAHUPYEMBIX
pe3yJbTaToB

Tena BpameHus

12

bubmuoreka [JOK
https://m.edsoo.ru/
7f41a7d0

OnepupoBarb
IVJIMHIPHYECKAs MIOBEPXHOCTH,
oOpazyrorniue IWIMHAPHUYECKOM
MOBEPXHOCTH; LMJIMHJD; KOHUYECKAas
MOBEPXHOCTb, oOpa3zyromue
KOHHYECKOW TOBEPXHOCTH, KOHYC;
cepuieckas IOBEPXHOCTb.

Pacno3naBate Tena BpaumieHus
(mmmuHAp, KOHYC, cdepa u map).

OOBSCHATD CHOCOObI
TIOJTYYCHUS TEJl BPaIICHUSI.

Knaccupunuposars B3auMHOE
pacrionioskeHue chepbl H TUIOCKOCTH.

IOHATUAMU:

Onepuposatb HOHSTHSMMU:
1apOBOM CErMEHT, OCHOBaHUE
CErMEHTa, BbICOTA CETMEHTAa;
IApOBOM CJIOM, OCHOBAaHUE IIAPOBOTO
clos, BBICOTA  IIApOBOrO  CJIOS;
mapoBoi  cektop.  OmnepupoBaTh
IIOHATUAMMU.: MHOTI'OI'paHHUK,

BIIUCAaHHBIM B cdepy U OMUCAHHBIN
okojo cdepsl; chepa, BIUCAHHAS B
MHOI'OTPaHHUK UJIU TEJIO BPAILCHMUS.

YCTHBIH OIIPOC;
peleHue yuyeOHbIX
U IIPAKTHKO-
OPHUEHTUPOBAHHBIX
3a1a4y



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

Brrauciate 00BEMBI "
IJIOLIAaN MOBEPXHOCTEH TE
BpAIlICHUSI, TEOMETPUUYECKUX TEI C

bu6mmoreka [JOK
OGBEMEL Tell 5 hitps://m.edsoo.ru/ npumMeHeHueM ¢opmyi. Berunciats | KonTposbHas
7§41a7d0 COOTHOLIEHUS MEXIYy IUIOmaasIMu | paboTa
- MOBEPXHOCTEM 51 o0béMaMu
MOI00HBIX Te.
OnepupoBarh MOHSATHEM BEKTOP
B IIPOCTPAHCTBE.
Boimonusate JIecTBUS
CIIO)KEHHUSI ~ BEKTOPOB,  BBIYUTAHUS
BEKTOPOB M YMHOXXCHHUS BEKTOpa Ha
YHCIIOo, OOBSICHATD, KaKUMH
CBOMCTBaMH OHH 00JIaJaroT.
[IpumensTH MIPaBUIIO
napaiesienumnesa.
BekTopsl u Bubmmoreka LIOK OnepupoBarb TOHSITHSIMH
KOOpZIMHATRI B 10 https://m.edsoo0.ru/ | KexkapTOBEI KOODPIHHATHI p | KOHTpOMLHAs
MIPOCTPAHCTBE 7f41a7d0 MPOCTPAHCTBE,  BEKTOP,  MOAYJb padora
BEKTOpa, PaBEHCTBO BEKTOPOB,

KOOPJMHATBI BEKTOpPA, YroJl MEXIY
BEKTOpPaMH, CKaJIsPHOE IIPOU3BEICHUE
BEKTOPOB, KOJUIMHEapHbIE u
KOMILIAHAPHBIE BEKTOPBI.

Haxomute cymMMy BEKTOpOB M
IIPOU3BEJICHUE BEKTOpPAa Ha 4YUCIO,
Yroa MEXIy BEKTOpaMH, CKalIsipHOE
MIPOU3BEICHNE, PACKIIAJbIBATh BEKTOP



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
3aaBaTh IJIOCKOCTh
YPaBHEHHEM B [JEKapTOBOM CHCTEME
koopauHar. Pemarte  mpocreiine
TCOMETPUUECKHE 3a1a4u Ha
IIPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOJA.

[IpuMeHATH NOJy4YEHHBIE 3HAHUS HA
MIPAaKTHUKE: aHATTM3UPOBATh PEAIbHBIC
CUTYyalluU U PUMEHSTh U3Y4CHHbIC
IOHATHUSA B IIPOLECCE TIOUCKA
pelIeHus MaTeMaTU4eCKU

[ToBTOpEHuUE, chOopMyIUPOBAHHOMN MPOOIEMBI,
bubmuoreka [JOK
00o0m1eHue, MOJEJIMPOBATh PEAIbHbIE CUTYALIMU Konrtponbnas
4 7 https://m.edsoo.ru/7
cUcTeMaTu3anus f41a7d0 Ha S3bIKE T€OMETPUH, UCCIIEIOBATh pabora
3HAHUU IIOCTPOEHHBIE MOAENH C
HCMOJIb30BAHUEM T€OMETPUUYECKUX
MIOHSATHUH U TEOPEM, arlrapara
anreOpsl; peniaTh MPaKTHYECKUE
3a71a4M, CBA3aHHbBIC C HAXO0XKIECHUEM
reOMETPUYECKUX BEIUYUH
OBIIEE KOJIMYECTBO
YACOBIIO 34

I[TPOTPAMME
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BEPOSITHOCTh W CTATHCTHUKA 10-11 KJACCHI (BA3OBBIi
YPOBEHD)
MOSICHUTEJIBHAS 3ANMCKA

PaGouas mporpamma y4ueOHOro Kypca «BeposSTHOCTP W CTaTHCTHKA
0a3zoBoro ypoBHs Jisi oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaabHOrO TOCYIAPCTBEHHOIO  00pa30BaTENbHOIO CTaHAApPTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
MPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPa30BaHUIO, U TPAIULUNA POCCHICKOTO
oOpazoBaHus. Peanuzamusi mporpamMmbl 0oOecieUMBAET OBJIAJICHUE KIHOUEBBIMU
KOMITETCHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CAaMOPa3BUTHS W HETPEPHIBHOTO
oOpa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, IMYHOCTHOT'O M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebHbiil kypc «BeposiTHOCT M CcTaTUCTHKa» 0a30BOTO YPOBHSI SIBISETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM mikoJibl. Kypc mpennazHaueH s (GOpMHpOBaHHS y OOyYaroIIMXCs
CTaTUCTUYECKOM KyJbTYpbl W IIOHUMAaHMUS pOJIU TEOPUM BEPOSTHOCTEN KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3yYEHHUs CIIyYallHbIX COOBITHI, BEIUYHH U
npoueccoB. Ilpu m3yyeHum Kypca oOoramaroTcsi MPEACTaBICHUS YYalluXcs O
METOJAaX UCCIENOBAHUA U3MEHUMBOTO MUPA, Pa3BUBAETCS IOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTM MaTeMaTHUYECKHUX METOAOB IIO3HAHUS KaK HEOThEMJIEMON YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CognepkaHue Kypca HAIpaBJiI€HO Ha 3aKPEIJIEHWE 3HAHWMW, MOJYyYECHHBIX MPU
M3Yy4YEHUU Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEXIY HHMHU Ha BAXHBIX IPUMEPAX, CIOKETHI
KOTOPBIX ITOYEPIHYTHI U3 OKPYKAOLIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPeIHEN IIKOJbI Ha 0a30BOM YPOBHE BBIJECICHbI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JIUHUU: «CiydailHble COOBITHUS H
BEPOATHOCTHY, «CiTydaliHble BETMYMHBI M 3aKOH OOJIBIINX YHCEID.

BaxHyro d4acth Kypca 3aHMMAaeT M3y4eHHUE TIE€OMETPUYECKOIr0 U
OMHOMMAJIBHOTO pAaCIpEIeNIeHUd U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— I0KAa3aTeJIbHBIM ¥ HOPMAJIbHBIM PACIIPEIEIICHUSAMMU.

Copnepxxanune nuHuM «CroydaliHble COOBITHSI U BEPOSITHOCTU»  CIY>KUT
OCHOBOW 11 (DOPMHUPOBAHMSI TIPENCTABICHUN O PaCHpeNesICHUU BEPOSTHOCTEH
MEXy 3HAUCHUAMU CIyYalHBIX BEJIMYHMH, a TAKXKe 3Ta JIMHUS HEOOXOoJuMa Kak
0aza sl W3ydyeHMs] 3aKOHa OoJbIIMX uHcesl — (YyHAAMEHTAIBHOIO 3aKOHa,



JNCHCTBYIOIIETO B NPUpPOAE M OOIIECTBE M HMMEIOMIET0 MaTeMaTHYeCKyIo
dopmanuzarmio. Cam 3aK0H OOJIBIIUX YHCEN MpeJiaraeTcsi B 03HAKOMUTEIbHOM
dbopMe ¢ MUHUMAaNBHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYHMHAMU,
aKIEHTUPYIOT BHHMAaHUE IIKOJFHUKOB HA OMUCAHUW M W3YUYEHUHM CIy4alHBIX
SIBICHUI C MOMOIIBI0 HEMPEPHIBHBIX (QYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
MO0Ka3aTeIbHOMY W HOPMAJIBHOMY paclpeneseHUsIM, TIPU 3TOM MperoaaraeTcs
O3HAKOMUTENIFHOE W3yuYeHHe Mmarepuaga 0e3 [10Ka3aTeNbCTB MPUMEHSIEMbIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoATHOCTP W CTaTUCTUKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPXKXAHHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITMUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: NIEpECEUEHUE, 00bEINHEHUE, TPOTUBOIIOI0KHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepumenTa. dopmyrna nonHoi BeposTHOCTU. HezaBucruMble cOOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u pakropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCMIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCHOBITaHUNA 10 mniepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

UucnoBble  XapaKTEpUCTUKHA  CIIyYaWHBIX  BEJIMYMH: MaTeMaTH4YeCKOe
OXXUJAHUE, IUCHEPCUs U CTaHAApPTHOE OTKIOHEHWE. lIpumepsl NpuUMeHEeHUs
MaTEeMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4alHbIX BeJIMYMH. MaremaTuyeckoe OXUIAaHUE U
JUCTIEPCHUsl TEOMETPUIECKOT0 U OMHOMHUATIBHOIO paclpeaeieHui.

3akoH OOJIBIIMX 4YHCEI M €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

IIpuMepbl HENpPEepbIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpenesieHus. 3ana4u, IpUBOIAIIME K HOPMAJIBHOMY pacupeneneHuto. Ilonsatue
O HOPMAJILHOM pacCIIpeeICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nyecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpelbl, OCO3HaHHEeM TJ00adbHOIO  XapakTepa HSKOJOTUYECKUX MpodiieMm;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CpPEJACTBOM TO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA — OKpYJICAWe20  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHONICHUH MEXAYy MOHATUAMH, (HOPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIHpPUHUMATH, (OopMyIHUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEpJIUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCITOJIH30BAaHWEM 3aKOHOB JIOTWKH, JIEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbI;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHHUKOB  PA3JUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh U  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJICHHbIE Ha TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.
Camoopranusanus:
COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUPATh CIIOCOO pElIeHUs C
y4€TOM HMEIOIUXCS. PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOU MH(OpMALIUU.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JEHUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3ynbTaTa peleHus MaTeMaTuYecKon 3a/1auu;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa Ied U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTHXKEHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOoJIbIIIee, HAMMEHbBIIIEE 3HAUCHUE, pa3MaxX MacCUBa YUCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CIIy4dailHOe
cOOBITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXOJ) CIYy4alHOTO OIBITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaxXOJIUTh U CPAaBHMUBATh BEPOSITHOCTU COOBITUA B M3YYEHHBIX CIIy4ailHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEPECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmaMu Jusepa u GopMylioN CI0KEHHUS BEPOSTHOCTEH MpHU
pELICHUH 3a4ad.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUIIAa YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OTbITA.

[TpumeHnsaTh KOMOMHATOPHOE TIPABWIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh MNOHSATUAMH: HCHBITAHUE, HE3aBHUCHUMBIE HCIBITAHUS, CEpUs
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEpPUH
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  Cly4yailHass  BEJMYMHA,  PACHpPEICIICHHE
BEPOSITHOCTEN, TMarpaMMa pacipeiesieHusl.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JUarpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; PUBOIUTH TPUMEPHI,
KaK MPHUMEHSETCI MATEMATUYECKOE OKHUAAHWUE CIIYYAaWHOW BEIWYMHBI HAXOIUTH
MaTEMAaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

HNmeth nipeAcTaBieHUe O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIpeICIICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
- Kosaun4yectBo yacos 3 Cuucox uTOroBbIX IaHupyempix | Criocod oneHKH
auMEHOBaHUE JICKTPOHHbIE
Ne KOHTPO HpaKTI/I P P PeE3yJabTAaTOB ¢ YKa3aHUEM 3TAloOB HUTOTOBBIX
a3/1eJI0B U TeM 4ye0HO-
nm | PP Bcero JbHbIe | T€cKHe Y HX pOPMUPOBAHNS NJIaHHPYEMBbIX
NporpaMmabl a00ThI MeTOoAnYecKue
padoter | ¥ - pe3yJIbTaToB
Uwurate ¥ CTPOUTH TAOIUIBI U
[IpencraBnenue JMATPAMMBL. penieHne yaeOHbIX
AHHBIX I bubmuoreka [JOK
A 4 https://m.edsoo.ru/7f OnepupoBaTh NOHATUSAMU: CpEAHEE U MPaKTUKO-
ornucaTeIbHast 4 1a7d 0 ' ' apudMeTHIecKoe, MeIHaHa, OpPHEHTUPOBAHHBIX
CTAaTUCTHUKA - HaI/I6OJ'ILH_Iee, HAaMMCHBIICC 3HAYCHUC, 3a1a4
pa3Max MacCHBa YHCIIOBBIX TaHHBIX
OnepupoBaTh MOHATHSMHU:
CIty4aiiHbIe OIBITHI CITy4alHBIM SKCIIEPUMEHT (OIBIT) U
N CIIy4aiiHOE COOBITHE, DIIEMEHTAPHOE
H CILyHauHbIC coOpITHE (3TIEMEHTAaPHBIA UCXO.)
6 Bu6morexa [IOK ¥ P A
COOBITHSI, OTIBITHI C 3 1 hitps://m.edsoo.ru/7f CITy4aifHOTO OMbBITA; HAXOIUTh [IpakTuueckas
PaBHOBO3MOXXHBIMUA 4 1a7d 0 ' ) BEPOATHOCTH B OIBITAX C pabora
IeMEHTAPHBIMA = PaBHOBO3MOXXHBIMH CITyYailHBIMHU
COOBITHSIMH, HAXOJTUTh M CPABHUBATH
HACXOJIaMU N
BEPOSATHOCTU COOBITUH B M3YUYCHHBIX
CIIy4alHBIX YKCIIEPUMEHTAX
Haxoauts u ¢popMyaIupoBaTh
Oneparuin Ha COOBITHS: TIEpeceYCHHEe U
cpan al Bu6miorexa [[OK 00beAMHEHNE JAHHBIX COOBITUH, peleHre yae0HbIX
COOBITUSIMU 6 1 IIDAKTHKO-
) 3 hitps://m.edsoo.ru/7f COOBITHE, TIPOTUBOIIOJIOKHOE p
CIIOKEHUE 4 la?'d 0 : : JTAHHOMY COOBITHIO; ITOJTH30BATHCS OPUCHTUPOBAHHBIX
BEPOSTHOCTEH e quarpamMmmamu Jisiepa 1 Gopmyoi 3ajau
CJIO’KEHUS BEPOSITHOCTEN ITPU
pEIIeHUH 3a1a4
YcaoBHas bubmiorexa [[OK OnepupoBaTh OHATUAMH: YCIIOBHAs | PEIIeHHE Y4eOHbIX
6 https://m.edsoo.ru/7f | BepositHOCTB, He3aBUCUMBIE COOBITHUS; | U PAKTHKO-
BEPOSITHOCTB, JE€PEBO
41a7d0 HaXOJUTb BEPOATHOCTH C [IOMOILBIO OPUEHTUPOBAHHBIX
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CIIy4aliHOT'O OIbITA, npaBUIa YMHOXKEHHS, C TIOMOILBIO 3aja4
bopMya nomHoit JiepeBa CIIy4aifHOTO OIbITa
BEPOSITHOCTH U
HE3aBUCUMOCTh
COOBITHIA
OJIeMEHTHI bubmoreia HOK [IpuMeHATH KOMOMHATOPHOE TIPABUIIO
5 4 https://m.edsoo.ru/7f | P P P
KOMOMHATOPUKHU YMHOKCHUSI TIPH PEILICHUHN 33134
41a7d0
OrnepupoBath MOHATUIMU:
UCIIBITAHUEC, HC3aBHCUMBIC
UCIIBITAHUS, CEPUST UCTIBITAHUH,
Cepun bubnunorexa LIOK yCIexX H Hey/[aua; HaXOJIUTh MoaTaeckas
6 10CJIEI0BATEIBHBIX 3 https://m.edsoo.ru/7f | BepositHocTH cOGBITHIT B cepun p6
HUCIBITAHML 41a7d0 HE3aBHCUMBIX HCIIBITAHUN 10 pabota
HEePBOTO ycriexa; HaXOHUTh
BEPOSITHOCTU COOBITHH B cepUr
WCTbITaHUM bepHyun
CrnyuaitHbie Bubmiorexa [IOK OrnepupoBaTh MOHATHSIMH: peleHre y4eOHbIX U
5 HPaKTUKO-
7 BEJIMYMHBI U 6 https://m.edsoo.ru/7f | SY7ANHAT BETITHHA, . pa ©
41a7d0 pacrpeaciacHnue BEPOATHOCTEU, OpHCHTHpOBaHHBIX
PpacTpeAC/ICHIA =t JMarpamMMa pacrpeiesieHust 3a1a4
O6o6urenne n bubnuotexa [JOK KOHThONLHAS
8 CHCTeMATU3aIUs 5 https://m.edsoo.ru/7f a60Tpa
3HAaHUM 41a7d0 P
OBIIEE KOJIMYECTBO
YACOB IIO 34

ITPOTPAMME
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11 KIIACC

H KoandyecTBO 9acoB 3 CHHCOK UTOrOBBIX MJIAHUPYEMBIX Crnoco0 onmeHkn
auMEeHOBAaHHU JIEKTPOHHBIE
N(_) ¢HO € KOHTpO HpaKTH 6 p PeE3YJbTATOB C YKa3aHUEM ITAIIOB HUTOTOBBIX
a3/1eJI0B M TeEM qye0HO-
/i pa3a Beero ABHbIe qecKne ye . _— ux GpopMHUPOBAHNA IVIAHMPYEMBIX
NporpaMMbl METOINYECKH
p p paﬁo’rbl paGOTLI a pe3yJIbTaTOB
MaTepHuaJIbl
OnepupoBaTh MOHATHEM
MaTeMaTHYecKoe MaTeMaTHYECKOr0 OKHIAHMS; CIICHIE VICGHBIX 1
S — bubmuorexa [JOK NPUBOIUTH IPUMEPHI, KaK E aKTHKOY
1 . . 4 https://m.edsoo.ru/7f | npumensiercs MateMaTuyeckoe p
CIy4aitHOM .. OpPHEHTHUPOBAHHBIX
41a7d0 0KHJTAaHUE CITyYalHOW BEJINYHHBI s
BCJIMYINHBI HaXOJWTh MaTEMAaTHYECKOE O)KMJAHUE A
0 JAHHOMY PACIIPEIEIEHHUIO
HCIIEPCUS U
A P OnepupoBath MOHATHEM
CTaHIapTHOC bubnunorexa [JOK MaTEMaTHUYECKOTO OKUIAHUS,; MpaKTieckas
2 OTKJIOHEHHE 4 1 https://m.eds00.ru/7f | npusoxuTs NpUMEpHI, KaK 56 oTa
CIIy4YaiHOM 41a7d0 NIPUMEHSIETCS. MATEMAaTUIECKOE p
0’KHJIaHHE CITy4allHOU BEIMYMHBI
BEJIMYUHBI
bubmmoreka [IOK
3aKoH OOJIBIINX
I : 1 psiimaboourt | It oo | s
41a7d0
HenpeprisHete ellIeHNE YYEOHBIX U
N bubmmoreka [IOK HaxoauTh MaTeMaTHYecKoe okupaHue | P y
Clly4aiiHble HPaKTHKO-
4 2 https://m.edso00.ru/7f | no nannoMy pacnpeneneHuo
BEJIMYHHBI 4127d0 OPHMEHTHPOBAHHBIX
(pactipenienenus) safad
bubmnoreka IIOK
5 Hopwmainbsnoe 9 1 https://m.e dS(])_}) ru/7f Wmets npejictaBienue o HopmainbHoMm | [IpakTrueckas
acopenciIcHUs P : acrpesielieHuu aboTa
pactiped 41a7d0 pactip P
Hosropenue, bubaunoreka [JOK K
6 06o0LIeHne U 19 2 https://m.edsoo.ru/7f OHTPOJIbHAA
N paborta
3HAHUH 41a7d0
OBHIEE KOJIMYECTBO 34 9 3
YACOB
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