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MOSACHUTEJBHASA 3AIIKNCKA

PaGouas mporpamma y4eOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAJIbHYIO 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecs OBJIAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anreOpsl u Hauaa MaTreMaTUueCKOro aHajinu3a 3aKJIaJbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl W Havall MATEMaTUYeCKOro aHajiu3a B CTaplieil IIKoJie Yydaliuecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAaHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayaia MaTeMaTH4YECKOIO aHaIN3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUK: «Uucina M BBIYUCICHUD,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUHA H3Y4aloTCd Ha IPOTSDKEHWM JIBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TE€MaMH M  pasfaenaMu. JlaHHBIA Kypc  SBISIETCS
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

ConepxxaTenpHO-MeTOANYECKas TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE pAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIIaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHMs] B CTapled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PalMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaXOXJIE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl 1Mo ¢opMmyiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJTOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEepEIIeTaeTCs ¢ APYruMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. Martepuan 3Tol cofepKaTeIbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpaXXaTh 3aBUCUMOCTHM MEXKIY BEJIMYMHAMHU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET ~Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiedl peajbHbIX CHUTyalUu,
HAXOXKJEHUSl HAWJY4YlIero pEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkarenbHO-METOAUYECKAsT TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiaratoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
INPWIOKEHUN, OHH CBSI3BIBAIOT PAa3HbIE MATEMATHYECKUE TUCLUUILIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTE€MaTHYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 Pa3JeNioB IIPOrPaMMBI, IIOCKOJIBKY BECh MAaT€pHall Kypca INUPOKO UCIOJIb3YETCS
JUISl peLieHUs] IPUKIAAHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPAaKTHYECKUX 3adad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3yYeHHE Kypca aireOpbl M Hayal MaTeMaTUYeCKOro
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE 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 PEATbHOM KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

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

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a1ay
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomexyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKoOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysna CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPECCHH ISt
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TIPU PELICHUH 3aJ1a4 U3 APYTUX yU4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeid HayKu WU peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
bynkuud. MakcuMymbl 1 MUHUMYMBI (QyHKUMU. HaunOonblllee u HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpuueckne QPyHKITUU, IX CBOMCTBA U TpaUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IPHU PEIICHUU 33Jad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

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

[IpousBoaHbie  dJMeMEHTApHBIX  (QyHKUUNA.  DOpMydbl  HAXOXKIACHUS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM MU HAXOXKICHUS HAWJIY4IllIer0 pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

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

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOrPAMMBI  Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUMH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETrO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCIeKTaM pa3JIMuHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

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

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUHU IPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
CpeIbl, OCO3HaHHEM TJ00adbHOTO  XapakTepa HSKOJOTUYECKUX MpodiieMm;
OpHUEHTAlMe Ha NPUMEHEHUE MATEMATHYECKMX 3HAHUM JUIA pElIeHUs 3a7a4 B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPE/Ibl.

[{eHHOCTH HAYYHOTO IMO3HAHUSA:

c()OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaTeéMaTUKM W MAaTeMaTUYECKOW KyJNbTYpOHW KaK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 W HCCIEHOBATEIBCKYIO JIESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTePU3yIOTCs OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oevicmeus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXCalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYITUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

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

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOpPEUYUE, MpoOsIemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHUIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpATh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHUKamueénwvle Oelicmeus, 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIICJICHHBIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JCSATEIBHOCTH, TUIAHUPOBATH OPTAHU3AIIUI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvlie  Oelicmeus, obecneyusarom

G opmuposaHnue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOW HMH(OpMALIUU.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TNPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBbI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEIOCTHKEHUS PE3yJIbTATOB JIEATEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTroO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHMs JOKHO 00ECHedMBaTh JTOCTHIKECHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

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

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEUCTBUTEIBHBIMU YU CIIAMH.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MPaBUJia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIB30BaTh MOAXOASAIIYIO0 (DOPMY 3aIMMCU TEUCTBUTENIBHBIX YHCEIT ISl pELIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUSI.

BoinonHsATh mpeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKH U PeabHOU KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXECHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJadd, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (YHKIUS, CIOCOOBI 3alaHus (PyHKUUHU, 00IacTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

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

Hcnonps3oBath rpaduku GyHKUNN I PELICHUS] YpPaBHEHUM.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (PyHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]1y BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOrPECCUHU.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MTOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAJl MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  NOHSATHUSMM: ONpENENICHNE,  TEOpeMa, CJIEICTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSMH: HATypaJbHOE, II€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LEIbIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATHUSAMU: JOrapu(pM UYHCIIA, NECATUYHBIE U HATypaJbHbBIE
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumensaTs cBoicTBa CcTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl BBIPAXKEHUN, COAEpPXAIIUX JIOTapU(PMBL;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEIICHHE;
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIlIee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOM, JIOrapupMUUYecKol H
TPUTOHOMETPUUECKUX (PYHKUMH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayajia MaTeMaTH4eCKOIo aHAJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH TPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIENOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh TMOHATHUSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.



Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (DYHKIUHN; BBIYUCISATH MHTErpall
no popmyne Herorona—Jleibuua.

Pemarps npuknagHble 3a7add, B TOM YHUCIE COIUAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHOXeCTBa paliOHAIBHBIX 1
1 eMCTBUTENBHBIX UKcel. ParmmonansHEIC 15 2 bubmorexa LOK
A -ra https://m.eds00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiun U rpaduku. CTeneHs ¢ HeIbM 6 1 bubmmoreka [JOK
MoKazareiieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTETICHHU. 18 1 Bbu6mmoteka [JOK
HppannonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/III)"OZOMG nn. TpUrOHOMETPHUUECKIE 22 1 bubmorexa LHOK
p ThiH- 1P P https://m.eds00.ru/1568aba3
ypaBHECHUS
5 IlocnenoBaTeILHOCTH U IPOTPECCUU 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS 9 1 bu6nunorexa LIOK
3HAHUI https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHb ¢ palluOHATIBHBIM [TOKA3aTEIEM.
1 [TokazarenpHas pynkums. [lokazarenbHbie 12 1 bubmorexa HOK
YHIIHA. https://m.edsoo.ru/f11c4afd
YpaBHEHUA U HEPABEHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 1 bubmmorexa [JOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
TpuronoMmerpruueckue KIIMN U UX
3 rpa(bmcn T pI/IFOHOMC (I)IZII:ecIIIcHe 9 bubmorexa LIOK
P P R https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
° Hiterpart it ero mpiMeHeris o https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
0 Cueremst ypasHenit 12 https://m.edsoo.ru/f11c4afd
7 HarypanbHbie u 11enbie yncia 6 bubmorexa HOK
P i https://m.edsoo.ru/f11c4afd
8 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 18 5 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE

Ne Jlara nudpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue p

n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE

padoTshI padoThI
pecypchl
MHOXECTBO, OTepaIuy Haj
1 MHOK€CTBaMH. J{narpamMmsbl 1 bubmmorexa [JOK
. ’ p https://m.edsoo.ru/746d5dce

Ditnepa—Benna
PanmonansHbIC Ynca.

5 OOBIKHOBEHHBIE U JICCITHYHBIC APOOH, 1 bubnuoreka [{OK
MPOIICHTHI, OCCKOHEYHBIC https://m.edsoo.ru/be888093
MepUOANYECKHE 1podu
ApudmeTrueckue omneparum ¢

3 palMOHAIBHBIMU YUCIIAMU, 1 bubmmoteka IIOK
peoOpa30BaHUs YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Ipumenenue npobeii 1 NpOLEHTOB

4 JUISl peleHus IPUKIIaJHBIX 3a/1a4 U3 1 bubmmnoreka HOK
Pa3JIMYHBIX OTpACIIed 3HAHUM U https://m.edso0o.ru/44dd1046
peanbHON KU3HU
JlelicTBUTENbHBIC YHCTIA.

5 ParnmonannHbBIE U UppallHOHAILHEIE 1 bubmmorexa TIOK

pp https://m.edsoo.ru/2f36a36f
qrcna

6 Apudmerrueckue ornepaum ¢ 1 bubnuorexa [IOK
JIECTBUTEIIbHBIMU YU CIaMU https://m.edsoo.ru/a97a12d9

7 [TpubnuxEHHBIC BEIYUCIICHUS, 1 bubnunoreka LIOK



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9

IIpaBUJIa OKPYIJICHUS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BIYUCIICHUN

https://m.edsoo.ru/cbh723fhd

8 ToxaecTBa ¥ TOXAECTBEHHBIE bubmuorexa [JOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
9 VYpaBHEHUE, KODEHD YPABHEHUS bubnnorexa LHOK
p » KOP P https://m.edsoo.ru/11ac68be
10 HepaBenctBo, penienne HepaBeHCTBA. bubnmnoreka HOK
Meto1 HHTEPBAJIOB. https://m.edsoo.ru/50bdf26d
1 HepaBeHcTBO, pellieHre HEpaBEHCTBA. bubnunoreka LIOK
Meto1 HHTEPBAJIOB. https://m.edsoo.ru/775f5d99
Pemrenue 1ensix 1 ApoOHO -
12 arMOHAILHBIX aBII){eHI/Iﬁ u buGnuorexa [JOK
pall P https://m.edsoo.ru/6ec7al07
HEPABCHCTB
Perienue 11epIx ¥ IpoOHO -
13 a I/IOHaJ'III-)IHI)IX az:;l:{eHHﬁ " bubnmorexa [JOK
pall P https://m.edsoo.ru/6ec7al07
HEPABCHCTB
KonTponbHas pabota mo Teme
"MHOX€eCTBa pallMOHAJIbHBIX U
14 €lCTBUTEIBHBIX YHCET bubnmorexa [JOK
A ' https://m.eds00.ru/1914a389
PanmonansHbIe ypaBHEHUS U
HEpaBEHCTB"
15 BxoaHast koHTpospHast paboTta
DyHKIUSA, CITOCOOBI 3aJaHUs
16 ¢ YHK HI/II/I B3aumno 0621 aTHbIE Bubmmorexa [IOK
YHKIHH. P https://m.edsoo.ru/226eeabf
¢bynkuuu. I'paduk pyHKIMM.
OO6macTh ornpeesieHuss © MHOXECTBO
. bubmuoreka [{OK
17 3HaueHul pynkuuu. Hynu pyHkumu.

[IpoMexyTKH 3HAKOMOCTOSIHCTBA.

https://m.edsoo.ru/763e75ee



https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee

UeTHbIe ¥ HEYCTHBIC (PYHKIIHH.

CreneHs ¢ LESJIBIM ITIOKa3aTCJIEM.

bu6nmorexa [IOK

18 C
T?HﬂapTHaﬂ bopwma sarmcn https://m.edsoo.ru/ff4564ad
JEHUCTBUTEIBHOIO YUCIA.
Hcnonws3zoBanue moaxoasmieii hopmbl
19 3aIIMCH JEUCTBUTEIBHbBIX YUCET IS bub6nmmoreka [IOK
pelIeHNs TPaKTUYECKUX 3a/1a4 U https://m.edsoo.ru/6eadc6fl
MIPE/ICTaBICHUS JaHHBIX
CrenenHas KLU C HaTypaJlbHbIM
20 U TEJIBIM no(llzZsHaTI;neM Eé ZII;OfICTBa u bubmorexa LIOK
B ' https://m.edsoo.ru/3f25a047
rpaduk
21 KonTponbhas padota "®@yHKIHIH.
Crenennas ¢pyHkuus"
29 ApudpmeTnueckuii KOpeHb bubmuoreka [IOK
HaTypaJIbHON CTENECHU https://m.edsoo.ru/d82c36d4
93 JlelicTBus ¢ apudMeTHIecKuMu bubmmnoreka HOK
KOPHSIMU N—OU CTEIIEHU https://m.edso0.ru/54b815c5
24 JleiicTBusl ¢ apupMeTUUECKUMU bubmmnoreka HOK
KOPHSIMU N—Oi CTENEHU https://m.edsoo.ru/83105a0e
o5 JleiicTBust ¢ apupMeTUIECKUMU bubmuoreka [IOK
KOpHSIMH N—OW CTEIICHH https://m.edsoo.ru/2ablc7bc
26 JlelicTBus ¢ apuMeTHIeCKUMU bu6muoreka [JOK
KOpHSIMU N—OU CTEIIECHU https://m.edsoo.ru/each053c
97 Pemrenne nppanroHanbHbIX bu6muoreka [JOK
YpPaBHEHUI U HEPABEHCTB https://m.edso00.ru/69106ae7
28 Pemenue nppannoHalbHbIX bubnuorexa [IOK
YpaBHEHUI U HEPABEHCTB https://m.edso0.ru/9362fea9
29 Pemenue nppannoHaibHbIX bubmuotexa [JOK



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9

YpPaBHEHUI U HEPABEHCTB

https://m.edsoo0.ru/78d9b391

30 Pemenue nppanyoHaabHbIX bubnmnoreka HOK
YPAaBHEHUN U HEPABEHCTB https://m.edsoo.ru/de7ca33e
Pewrenne nppaimoHanbHbIX bubmmoreka [JOK

31 .

YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d

32 Pemenue nppannoHaibHbIX Bu6muotexa [JOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d

33 Pemenue nppanmoHanbHbIX bubanorexa [JOK
YPaBHEHUW U HEPABEHCTB https://m.edsoo.ru/87e5e52d
Pewrenue nppamoHanbHbIX bubmmoreka [JOK

34 .

YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/87e5e52d

35 CaoiicTBa ¥ rpad UK KOpHS n-ou bubnnoreka [JOK
CTEIICHH https://m.edsoo.ru/eb0cc5e3

36 CaoiicTBa 1 rpaduK KOpHS n-ou bubnnorexa [JOK
CTEIIEHU https://m.edsoo.ru/5f29b9b5

37 CaoiicTBa 1 rpaduK KOpHS n-ou bubmuoreka [IOK
CTEIIEHU https://m.edso0.ru/5f29b9b5

38 CgoiicTBa 1 rpaduK KOpHS n-0it bubnnorexa [JOK
CTEIIEHU https://m.eds00.ru/5f29b9b5
KonrtponbHas pabota no reme

39 "Apupmerrueckuii KOpeHb n—oi bubmuoreka [IOK
crenenu. MppannoHanpHble https://m.edsoo.ru/f13af630
YpaBHEHUs U HEPAaBEHCTBA"

40 CuHyc, KOCUHYC M TAHT€HC YUCJIOBOTO bubmmoreka [JOK
aprymeHnrTa https://m.eds00.ru/5f605ed0

41 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC bu6muoreka [JOK
YHUCJIOBOI'O apryMEHTa https://m.edsoo.ru/b8f5d49a

42 TpuronomeTrpuueckas OKPYKHOCTb, bubnuorexa [JOK



https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/b8f5d49a

onpeJieJICHUE TPUTOHOMETPUUECKHUX
(GyHKIMI YKCIOBOrO apryMeHTa

https://m.edsoo.ru/6df195a0

Tpuronomerpryeckas OKpyKHOCTb,

bu6nmorexa [IOK

4
3 OTPEACIICHIC TPHTOHOMETPHACCKHX https://m.eds00.ru/6b61c578
(GYHKIMN 9UCIOBOTO apryMEeHTa
44 OCHOBHBIE TPUTOHOMETPUYECKUE bubnmnoreka HOK
hopmyIbI https://m.edsoo.ru/6ed2b3ba
OCHOBHBIE TPUTOHOMETPUUYECKHE bubmmoreka [JOK
45
bopMyIibl https://m.edsoo.ru/fcdd2a2e
46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnoreka [JOK
hopMyITBI https://m.edsoo.ru/b8a0ff2f
47 OCHOBHBIE TPUTOHOMETPUYECKUE bubanorexa [JOK
dhopMyIibl https://m.edsoo.ru/12d1413c
48 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmuoreka [IOK
hopMyIibI https://m.edso00.ru/12d1413c
49 [Ipeobpa3zoBanue bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edso0o.ru/e248c5fc
50 ITpeoOpaszoBanue bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/09ba5b3d
51 [IpeoOpa3zoBanue bubmmnoreka HOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
59 [Ipeo6pa3zoBanue bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/76ce9958
53 IIpeoOpazoBanue bubmuoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.eds00.ru/8fa598b5
54 [Ipeo6pa3zoBanue bu6muoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.eds00.ru/8fa598h5
55 Pemenue TpuroHoMeTpUYECKUX bubnuorexa [JOK



https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
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YpaBHEHUU https://m.edsoo.ru/6baefe19
56 Pemienue TpuroHoMeTpUYECKUX bubnmnoreka HOK
YPaBHEHHMU https.//m.edsoo.ru/a1f8d141
57 Pewrenne TpuronoMeTpudeckux bubmmoreka [JOK
ypaBHEHUI https://m.edso00.ru/65a0f2d0
58 Pemenue TpuroHoMeTpuuecKux Bu6muotexa [JOK
YpPaBHEHUU https://m.edso00.ru/0d8a770d
59 Pemenue TpuroHoMeTprUUECKUX bubanorexa [JOK
YpPaBHEHUU https://m.edsoo.ru/cec28774
60 Pemenne TpuroHoMeTpruuecKux bubmmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/e6eec650
KonTponbhas padota no teme
"dopMyIIbI TPUTOHOMETPHH.
61 T I/Ilr")OIi)MeTpI/IIIeCKI/Ie ’ bubmmorexa [IOK
P | /F]; . https://m.edso00.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
poBepoyHas pabora
O0006111eH1E, CUCTEMATH3AlIUS 3HAHUI
62 3a Kypc aiareOpsl ¥ Hada bubmorexa LOK
P p https://m.eds00.ru/33e6629
MareMaTthyeckoro aHanuza 10 kimacca
IlocnegoBaTenbHOCTH, CITOCOOBI
63 3aJIaHUs TIOCTICI0BATEIIBHOCTEH bubmmorexa [JOK
A A ] https://m.edso00.ru/d36669f8
MOHOTOHHEBIE ITOCIICIOBATSILHOCTH.
Apudmerndeckasi 1 reoOMeTpHIecKas
64 nporpeccuu. beckoHeuHo yObIBaromas bubmmorexa [JOK
POTp ' 4 B https://m.edsoo.ru/1cbf72bl
reoMeTpHYECKast TPOrPecCHsl.
dopmyra CIOKHBIX MTPOIEHTOB.
Py pot but6mmoreka [IOK
65 Hcnonp30BaHne Nporpeccuu Jist

peuICHU PCAJIbHBIX 3aaa4

https://m.edsoo.ru/538fc437



https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
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MPUKIIAHOTO XapakTepa

®opmyria CIOKHBIX TPOLIEHTOB.

66 Hcnonb3oBanue nmporpeccuu AJist 1 bubnmnoreka HOK
peLIeHus pealIbHbIX 3a1a4 https://m.edsoo.ru/c2627eca
MIPUKJIATHOTO XapaKTepa
O0001enue, cucTeMaTH3aIus 3HaHUH

67 3a Kypc anreOpsl U Havdal 1 bubmorexa LOK

P P https://m.edsoo.ru/49f1b827
MareMaTthyeckoro ananuza 10 kimacca
UroroBas xoHTpoNbHAs padoTa / bubmmoreka [JOK

68 . 1

Bcepoccuiickas npoBepouHas pabota https://m.edso0.ru/188bbf6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/188bbf6c

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
1 Crenenb ¢ pallMOHATbHBIM 1 bubnmnoreka HOK
IIOKa3aTelneM https://m.eds00.ru/a52939b3
bubnunoreka LIOK
2 i 1
CBofictsa cremnett https://m.edsoo.ru/ff601408
[Ipeobpa3oBaHue BbIpaxeHHH, bubmmoreka [JOK
3 1
COZIEpIKAIlNX pallMOHAIbHBIE CTEIIEHU https://m.edso0.ru/3d87e248
4 [IpeoOpa3oBanue BBIpAKEHHIH, 1 Bbu6mmoteka [IOK
COZIEpIKAIMX PAallMOHAIBHBIE CTENIEHU https://m.edso00.ru/343c6b64
5 IIpeoOpa3oBaHue BBIpAKEHUIH, 1 bubmuoreka [IOK
COZIEPIKAIMX PAallMOHAIBHBIE CTENIEHU https://m.edsoo.ru/4064d354
6 ITokasaTenbHbIE YpaBHEHUS U 1 bubmmnoreka HOK
HEpPAaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEPaBEHCTBA https://m.edso00.ru/3d408009
ITokazarenbHble ypaBHEHUS U bubmuoreka [IOK
8 1
HEpPaBEHCTBA https://m.edsoo.ru/bd5ffOec
ITokasaTenbHbIE YpaBHEHUS U bu6muoreka [JOK
9 1
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEpPaBEHCTBA https://m.edso0.ru/536de727
11 [Toka3zarenbHast QyHKIMS, €€ 1 bubmuoteka [IOK

CBOWCTBaA U TpaduK

https://m.edso0.ru/85bc8132
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12 KonrponsHas pabora o reme Bu6muotexa [JOK
Bxoanas konTpospHas padbora https://m.eds00.ru/58e8e2{2
13 Jlorapudm yucna. Jlecatnansie u bubnmnoreka HOK
HaTypaJbHbBIE JTOTapU(MBI https://m.edsoo.ru/3e3230d4
14 Jlorapudm yucna. JlecaTuunbie u bubmmoreka [JOK
HaTypaJibHbIE JIOTapUPMBbI https://m.edsoo.ru/lea72162
15 [IpeoOpa3oBanue BBIPAKEHHIA, Bbu6motreka [JOK
coJiep Kaliux JorapupmMbl https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBanue BBIpAKEHHIA, bubnuorexa [IOK
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/4beffO3b
17 [Ipeobpa3oBaHue BbIpaxeHHH, bubmmoreka [JOK
coJiep Kalux JorapupmMbl https://m.edsoo.ru/fadb8aa5
18 Jlorapudmudeckne ypaBHCHUS U bubmmoreka [JOK
HEpPaBEHCTBA https://m.eds00.ru/3034724e
19 Jlorapudmudeckue ypaBHEHUS U bubnnorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/712ac2d9
20 Jlorapudpmuueckue ypaBHEHUs U bubmmnoreka HOK
HEPaBEHCTBA https://m.edsoo.ru/15bclcfb
21 Jlorapudmuueckas pyHKms, €€ bubmuoreka [IOK
CBOICTBa U Tpaduk https://m.edsoo.ru/d68bbe9d
29 Jlorapudpmuueckas pyHkuus, eé bubmuoreka [IOK
CBOIcTBa U rpaduk https://m.eds00.ru/9d102051
93 Jlorapudpmuueckas pyHkuus, eé bu6muoreka [JOK
CBOMCTBaA U TpaduK https://m.eds00.ru/9d102051
24 Kontponbnas padota "Jlorapudmel.
Jlorapudmuueckas pyHxus"
o5 Tpuronomerpuueckue GyHKIUH, UX bubmuoteka [IOK

CBOICTBa U Tpaduku

https://m.edsoo.ru/beeff646



https://m.edsoo.ru/58e8e2f2
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26 Tpuronomerpuueckue GyHKIUH, UX Bu6muotexa [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/d2e4601b
Tpuronomerpuueckue GyHKIUH, UX bubmunoreka [JOK

27 .

CBOWCTBA U TpapuKu https://m.edsoo.ru/ba9da96d

98 Tpuronomerpuyeckue GyHKINH, UX bubmmoreka [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/24ab3c53

29 [Ipumepsl TPUTOHOMETPUUECKUX Bbu6motreka [JOK
HEpPaBEHCTB https://m.edso00.ru/5272b9al

30 [IpuMepsl TPUTOHOMETPUYECKUX bubnuorexa [IOK
HEPABEHCTB https://m.eds00.ru/0c837397

31 [Ipumepbl TPUTOHOMETPHUUECKUX Bbu6moteka [JOK
HEpPaBEHCTB https://m.edsoo.ru/e6e1901f

39 [Ipumepsl TPUTOHOMETPUUECKUX Bbu6motreka [JOK
HEpPABEHCTB https://m.edso0.ru/0f903c75

33 [Ipumepsl TPUTOHOMETPUUECKUX bubmuoteka [IOK
HEPABEHCTB https://m.eds00.ru/0f903c75
HenpeprsiBHbie Kuuu. Meto

34 I/IHTep ]faJ'IOB J'I}(Ib y:H_IL;HI/ISI " bubmmorexa LIOK

P AP https://m.edsoo.ru/403bfb0d
HEPaBEHCTB
HenpepoiBHbIe Kiuu. Meto
35 I/IHTf ]faJ'IOB J'I:Ib y:mI::HI/m " bubmiorexa LIOK
P AP https://m.edsoo.ru/6db0b423
HEPaBEHCTB
but6mmorekxa [IOK
36 IT
POU3BOHAs yHKIHH https://m.edsoo.ru/Oadbcelb

37 I'eomeTrpuueckuit u puznyeckuit bu6muoreka [JOK
CMBICJI TPOU3BOTHOM https://m.edso0.ru/6c8d36ff

38 I'eomeTrpuueckuit u puznyeckuit bubmuoteka [IOK

CMBICJI TPOU3BOTHOM

https://m.edsoo.ru/a413eca9
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[Ipon3BOaHBIE 3IIEMEHTAPHBIX

bubnunoreka LIOK

39 kuuii. [IponsBogHast CyMMBI
ymxn p g YMMEL, . https://m.edsoo.ru/c7550e5f
MPOM3BEICHUS, YACTHOTO (YHKIIUHA
[Ipon3BOaHBIE 3]IEMEHTAPHBIX
40 ¢dbynaknuii. [Ipou3BoaHas CyMMBI buGnuorexa [IOK
yH P YMMEL, . https://m.edsoo.ru/14ab3cdb
MIPOU3BEICHHUS, YACTHOTO (PYHKIIHIA
[Ipou3BoIHEIE 3JIEMEHTAPHBIX
41 ¢bynkuuii. [IponsBoaHas cymmbl bubmmorexa LIOK
YHiCHHH. 2P a YMMEL, . https://m.edsoo.ru/c12a0552
MIPOU3BE/ICHHUS, YACTHOTO (PYHKITHIA
[Tpou3BoOIHEIC 3JIEMEHTAPHBIX
42 ¢dbynkumii. [IponsBoaHass cyMMBbI bubmorexa HOK
YHiuH.- 1P a y > https://m.edsoo.ru/d598f201
MIPOU3BE/ICHNUS, YACTHOTO (PYHKIIMIA
I[Ipumenenne NpoOU3BOIHON K
43 I/I(iﬂe OBaHI/IIOP(b KIUH Ha bubmmorexa [JOK
a YHIH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI
[IpuMeHeHne Mpon3BOHOM K
44 UCCIIEIOBaHHIO (PYHKIIMM Ha brbmmorexa [IOK
a YHKI https://m.edsoo.ru/a8cabad4
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI
IIpumenenre npon3BOIHON K
45 I/IfCJ'Ie OBaHmop(b KIUH Ha bubmmorexa [IOK
a YHEH https://m.edsoo.ru/0b411edd
MOHOTOHHOCTE M 9KCTPEMYMBI
IIpumenenune npou3BOIHON K
46 I/ICiJ'IC OBaHI/Hop(b KIMH Ha bubmmorexa LIOK
a YHIH https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTE M 9KCTPEMYMBI
IIpumenenune npou3BOIHON K
47 I/ICiJ'IC OBaHI/Hop(b KIMH Ha bubnmorera LHOK
a YHIH https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb M 9KCTPEMYMBI
48 Haxoxnenue HanOOJIBIIETO U but6mmoreka [IOK



https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/17af2df9
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HAaMMEHBIIETO 3HAYCHUS (PYHKIUHU HA

https://m.edsoo.ru/fac78f05

OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
49 HAaUMEHBIIETO 3HAYCHUsT (PYHKIIUU HA bubnnorexa LHOK
i https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenne HauOOJIbIIErO U
50 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA Bubmaorexa ITOK
i https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HauOOJIbIIErO U
51 HaWMEHBIIIETO 3HAYCHUS (PYHKIIMHA HA buGnuorexa [IOK
i https://m.edsoo.ru/d9469916
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
52 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHM HA buGnuorexa [IOK
i https://m.edsoo.ru/ad15000e
OTpe3Ke
[IpuMeHeHne Mpou3BOJHON [
HAXOXICHUS HAWTYYIIETO PEIICHUS B
53 MIPUKJIAIHBIX 3aa4ax, 1l bubmorexa HOK
p ’ https://m.edso0.ru/13205d80
oTpeieNieHUs] CKOPOCTH Tpoliecca,
3aJJaHHOTO (OpMYJIOi MK rpaduKoM
[IpuMeHeHne Mpou3BOJHON [
HAXOXICHUS HAWTYYIIETrO PEeIICHUS B
54 OPUKIATHEIX 3aavdax, Uil bubnnorexa LOK
p ’ https://m.edso0.ru/13205d80
oTpeieNieHUs] CKOPOCTH Tpoliecca,
3aJJaHHOTO (POPMYJION MK rpaduKOM
[Ipumenenne npou3BOTHOM IS
HAXOXICHUS HAWTYYIIETrO PEeIICHUS B
but6mmorekxa [IOK
55 MPUKIIATHBIX 3a/1a4ax, JJIs

OIpeIeNICHNs] CKOPOCTH TMpoLecca,
3aJJaHHOTO (POPMYIIOi MK rpaduKOM

https://m.edso00.ru/13205d80
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[IpuMeHeHne NpoU3BOJHON IS
HaXO0XKJICHUs HAaWIy4llIero pelieHus B

bu6nunorexa LIOK

>0 HPHICIAATIDIY SHAR, AT https://m.eds00.ru/13205080
oTpesieNIeHUs] CKOPOCTH Ipoliecca,
3aIaHHOTO (POPMYJION WK TpahUKOM
KonrponsHas pabora o reme
57 "[IpouzBoanas. [Ipumenenue bubmmorexa [JOK
on https://m.edsoo.ru/f8ed5f99
MIPOU3BOTHOM
58 [lepBoobOpa3nas. Tabnuna bubnuoreka [IOK
epBOOOpPa3HBIX https://m.edso0o.ru/d777edf8
59 [TepBooOpaznas. Tabnuma bubnnorexa [JOK
epBOOOpa3HBIX https://m.eds00.ru/30c3697b
60 [TepBoobOpaznas. Tabnuna bubmmoreka [JOK
epBOOOpa3HBIX https://m.eds00.ru/30c3697b
61 WuTerpan, reomeTpuyeckuii u bubmuoreka [IOK
(bU3UYECKUN CMBICIT UHTETpasia https://m.eds00.ru/391272c9
62 WHTerpain, reoMeTpUYeCKuil U bubmuoreka [IOK
¢bu3nveckuii CMbICI HHTErpaa https://m.edsoo.ru/d359fb5f
63 WNHTerpai, reoMeTpu4YeCKuil 1 bubmmnoreka HOK
¢bu3nveckuii CMbICI HHTErpaia https://m.edsoo.ru/07eb464b
64 Brruucnenne uaTerpana mo gopmyie bubmmoreka [JOK
Herorona—JleitOauma https://m.edsoo.ru/b9b225c3
65 Brruncnenmne unrerpana mo ¢popmyie bubmmoreka [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/b800deb4
66 Brruucnenne uaTerpana mo popmyie bubnuotexa [JOK
Herorona—IJlelibHuna https://m.edsoo.ru/f5eed075
67 Cuctembl TUHEHHBIX YpaBHEHUN bubmorexa [IOK

https://m.edsoo.ru/h648235a
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bubnunorexa LIOK

68 CucteMbl TMHEHHBIX YpaBHEHHH
P https://m.edso00.ru/5ab83864
Pemienune npuknagHeIx 3a1au c
69 IIOMOIIBIO CUCTEMBI JINHEMHBIX buGnuorexa [IOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHHH
Pemenne npukiagHeIx 3a1a4y ¢
70 IIOMOUIbIO CUCTEMBI JINHEHHBIX bubmmorexa LIOK
. https://m.edso00.ru/aa5962el
ypaBHEHUH
Pemenne npukiiagHeIx 3a1a4 C
71 IIOMOIIBIO CUCTEMEI JIMHEUHEIX bubnnorexa [IOK
. https://m.edso00.ru/aa5962el
YpaBHEHUI
CucTteMbl U COBOKYITHOCTH LEJIBIX,

79 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubnuoreka [IOK
[I0Ka3aTeIbHbIX, JOrapU(PMUUECKUX https://m.eds00.ru/48190472
YPaBHEHUU U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENBIX,

73 palOHaIbHBIX, UPPALMOHAIIBHBIX, bubmuoreka [IOK
MIOKa3aTeIbHbIX, JOrapU(PMUUECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUU U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENBIX,

74 palOHaIbHBIX, UPPALMOHAIIBHBIX, bubmuoreka [IOK
MOKa3aTeIbHbIX, JJOTapu(PMUIECKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHUI U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKINUN bu6muoreka [JOK
JUISl pELLIEHUs] YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnons3oBanue rpadukoB GyHKINN bubmuoreka [IOK
JUISL pEUIEHUs YPAaBHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79

77 IIpuMeHeHnEe ypaBHEHUHN, CUCTEM U bubmuotexa [JOK
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HEPaABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3IMyYHbIX 00JacTel HayKu U
peanbHOM KU3HU

https://m.edsoo.ru/ca878deb

[IpuMeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PELICHUIO

78 MaTEMAaTHYECKUX 3a1a4 U 3a1a4 U3 buGnuorexa [IOK
IE 8 https://m.edsoo.ru/ca878deb
pa3IMyYHbIX 00JacTel HayKu U
peanbHOM KU3HU
79 HatypanbHble u 11eble yncia B Bbu6mmotreka [JOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/3ceel1327
HarypaneHble u nesnsle yucna B bubnuoreka [IOK
80 .
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/a35a131d
81 HatypanbHble u 1enbie yncna B bu6mmoteka [JOK
3a7a4ax U3 peajgbHON KU3HU https://m.edsoo.ru/ef10c4f9
82 IIpn3Haku DeTUMOCTH IIENBIX YUCENT bubmotexa HOK
p a H https://m.edso0.ru/51696a67
83 IIpn3Haku DeTUMOCTH IIENBIX YUCENT bubmorexa LOK
p a H https://m.edsoo.ru/fab81cOe
84 IIpn3Haku DeTUMOCTH IIENBIX YHCENT Bubmiorexa IOK
p a H https://m.edsoo.ru/ef2c6e43
O0001enue, cucTeMaTH3aIus
85 3HAHUU 32 Kypc anreOpbl U Havyal bubmmoreka [JOK
MareMaruueckoro anaiausa 10-11 https://m.edsoo.ru/cead345e
KJIaCCOB
O0001enue, cucTeMaTH3aIus
86 3HAHUU 32 Kypc anreOpbl U Havyal

MareMaTuueckoro anmainusa 10-11
KJIaCCOB
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87

O0001menue, cucTeMaTH3alUs
3HAHUU 33 KypcC alreOpbl ¥ Havall
MaTeMaTudeckoro aHauusa 10-11
KJIACCOB

88

O0001menue, cucTeMaTH3alus
3HaHUi 3a Kypc anreOpbl 1 Haval
MaTeMaTudeckoro aHauusa 10-11
KJIACCOB

89

O0001menne, cucTeMaTH3aIUs
3HaHU 3a Kypc anreOpbl 1 Haval
MaTeMaTudeckoro aHanm3a 10-11
KJ1aCCOB

90

O0001menne, cucTeMaTH3aMs
3HaHUI 3a Kypc anreOpbl 1 Haval
MaTeMaTudeckoro aHamm3a 10-11
KJIaCCOB

91

92

93

O0001enne, cucTeMaTH3alMs
3HAHUH 32 Kypc alnreopbl 1 Haval
MaTeMaTu4ueckoro anaiamsa 10-11
KJIaCcCOB

O0001enne, cucTeMaTH3aLMs
3HAHUU 32 Kypc anredpbl U Hayall
MaTeMaTu4ueckoro anaiamsa 10-11
KJ1aCcCOB

O0001enue, cucTeMaTH3alus
3HAHUU 32 Kypc alnreOpbl U Havyal
MaTeMaTu4ueckoro anaiamsa 10-11
KJIaCCOB

94

O0001menue, cucTeMaTH3alus




3HaHUH 3a Kypc anreOpbl 1 Haval
mareMaruudeckoro anaiansa 10-11
KJIACCOB

95

O0001menue, cucTeMaTH3aUs
3HaHUI 3a Kypc anreOpbl 1 Haval
MaTeMaTudeckoro aHamm3a 10-11
KJ1aCCOB

96

O0001menne, cucTeMaTH3aIUs
3HaHU 3a Kypc anreOpbl 1 Haval
MaTeMaTudeckoro aHanm3a 10-11
KJIaCCOB

97

98

99

100

101

O0001eHue, cucTeMaTH3alus
3HaHU 3a Kypc anreOpbl 1 Haval
MaTeMaTu4ueckoro anaiausa 10-11
KJIaCCOB

O0001enne, cucTeMaTH3aMs
3HAHUU 32 Kypc anreOpbl 1 Hayal
MaTeMaTu4ueckoro anaiamza 10-11
KJIaCCOB

O0001eHue, cucTeMaTH3aMs
3HAHUU 32 Kypc anreOpbl U Hayal
MaTeMaTu4ueckoro anaiamsa 10-11
KJIaCCOB

O0001enue, cucTeMaTH3aIus
3HaHWil 32 Kypc anreOpbl 1 Hava
MaTeMaTH4ueckoro anammsa 10-11
KJIaCCOB

O0001enue, cucTeMaTH3aIus
3HaHUi 3a Kypc anreOpbl 1 Haval




mareMaTuueckoro amainusa 10-11
KJIACCOB

O0001menue, cucTeMaTH3aUs
3HAHUU 32 KypcC alnreOpbl 1 Havyall

102
0 mareMaTuueckoro amainmusa 10-11 1
KJIACCOB
OBILIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yjabTrara
1 Ywucnia v BEIYUCICHUS
11 OnepupoBarh MOHATUSIMH: PALUOHATBHOE W JACHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS M JICCITHYHAS IPOOb, IPOIICHTHI
12 BreimonHaTe  apudMeTHYECKHE  ONEpalik  C  paldOHAIBHBIMH |
' IEHCTBUTEIHHBIMU YHCIAMHU
13 Boimonasate  npuOMMKEHHBIE — BBIYMCICHHUS,  UCIOJB3YS  MpPaBHIIA
' OKpPYTJICHUS, IeJaTh IPUKUIKY U OIICHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUAMU: CTEIIEHb C ILIEJIBIM MOKa3aTeeM, CTaHIapTHas
w dbopMa 3amucH ACHCTBUTEIHHOIO YMCIIA, KOPEHb HATYPAITBHOW CTEICHHU;
' HCIOJIb30BaTh MOJIXOIAIIYI0 (hOPMY 3alUCH JIEHCTBUTENBHBIX YUCEN AJIs
pelieHust MPaKTUUECKHX 3a/1a4 U MPEICTABICHUS TAHHBIX
OnepupoBarh MOHATUSIMHU: CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJBLHOIO
15 yIJjia; WCIOJb30BaTh 3alUCh TMPOU3BOJBHOIO yrja uepe3 oOpaTHbIE
TPUTOHOMETpHUECKUE (HYHKIIUU
2 VYpaBHEHUs 1 HEpABEHCTBA
OnepupoBarh NOHATUAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, LIENOE,
2.1 palnroHaIbHOE, UPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
25 BoeimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHA U
' peraTh TPUrOHOMETPUUECKHIE YPaBHEHUS
BrimonasaTe npeodpa3oBaHus 1ETbIX, PAITMOHAIBHBIX U UPPAIIMOHAIBHBIX
2.3 BBID@XKEHUII M pelaTh OCHOBHBIE THUIBI 1EJbIX, PAllMOHAIBHBIX U
HMPPAIMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS U HEPABEHCTBA JUIsl PEIICHHS MaTeMaTHUYECKHX

3a/1a4 ¥ 3a71a4 U3 Pa3TudHbIX 00JacTell HAyKH M peabHOM KU3HU




MonenupoBaTh peajbHble CUTyallUd Ha SI3bIKe alreOpbl, COCTABIATH

2.5 BBIP)XCHUS, YPAaBHEHHUS, HEPABEHCTBA MO YCIOBHUIO 33/1a4H, UCCIIE0BATh
MIOCTPOCHHBIE MOJIEJIU C HCIIOIb30BAaHUEM allllapara anreopsl
3 OyHKIIMU U Tpaduku
OnepupoBaTh MNOHATHAMH: (QYHKIHS, CHOCOOBI 3afaHusl (QyHKIHH,
3.1 00JIacTh OmpeneNeHuss W MHOXKECTBO 3HaueHUil (QyHKIuH, rpadux
(dhyHKIIMM, B3aUMHO 00paTHbIC PYHKITUN
39 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (PYHKUMH, HYIU
' (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBate rpadguky GyHKIMHA U1 peLIeHNs] ypaBHEHUI
34 Ctpouts u uutTaTh rpaduku IUHEHHOW (YHKIUHU, KBAJAPATHUIHOM
' (GyHKINHU, CTENEeHHON (DYHKIMH C IIETTBIM TIOKa3aTeIeM
Ncnonb3oBarek rpaduku QyHKIUE I WCCICIOBAHHS TIPOIECCOB U
35 3aBUCHUMOCTE MpU pEeHIeHUH 33/a4y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJaMH  3aBHCUMOCTH  MEXIY
BEJTMYUHAMU
4 Hayana matematuyeckoro ananusa
i1 OnepupoBarh TOHATUSAMHU: TOCIEIOBATENLHOCTh, apupMeTH4ecKas u
' reOMETPHYECKasi IPOTPECCHH
OnepupoBaTh NOHATHUAMU: OECKOHEUHO YOBIBaOIlas TeOMeTpUYecKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaroIlell  IeoMeTpHuYecKOM
porpeccuu
4.3 3ajaBaTh NOCIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonb3oBare CBOMCTBA IMOCIEAOBATEIBHOCTENM W IPOrPECCUU  JUIS
' peleHsI peaabHBIX 33129 IPUKIIAJHOTO XapaKTepa
) MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHIATHSIMHU: MHOXKECTBO, OTIEPAIIMH HAJI MHOXXECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBI —ammmapar i ONMHCaHHS
5.2 peabHBIX TPOIECCOB U SIBICHHWM, TPH pEIICHWH 3adad W3 JPYrux
Y4eOHBIX TIPEIMETOB
- OnepupoBaTh  TMOHATHUSAMHU:  OIpENEIEeHUE, Teopema,  CIEICTBHE,

J0Ka3aTCJIbCTBO




11 KIIACC

e IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yuciia v BBIYUCIICHUS
OnepupoBaTh MOHATUSMHU: HATypaJIbHOE, ILIEJIO€ YMCIIO; HCIOJIb30BaTh
1.1 IIPU3HAKN JEJIMMOCTH LEIBbIX YHCEJ, PA3JIOKEHUE 4YHCIa Ha IIPOCTHIE
MHOKUTENH JUIsl pELIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHAIBHBIM [10KA3aTEIEM
13 OnepupoBaTb  MNOHATUSAMHU:  Jorapum  yucia, JECATUYHBIE U
' HaTypajbHbIE JOrapupMbl
2 VYpaBHEHUS U HEPABEHCTBA
[IpuMmeHsITH CBOMCTBA CTENEHU JMJii IPeoOpa3oBaHUs BbIPAKEHUM,
2.1 OIEpUPOBATH IOHATHAMM: IOKA3aTEJIbHOE yPAaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI [T0KA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
BeimonHATe mpeoOpa3oBaHus BBIPAKEHUH, COIEP)KAIIUX JIOTapu(pMBL;
2.2 OIEpPUPOBATH MOHATUSAMMU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO,
pemaTh OCHOBHBIE THITBI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxoauTs perieHus npocTelmux TPUroHOMETPUYECKIX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH U €€
2.4 pEIlIEHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWM Ul PEIICHUS
MIPAKTUYECKHX 3aa4
25 Haxomute  pemieHMss OPOCTEHIIMX  CUCTEM M COBOKYITHOCTEH
' palOHaIbHBIX YPABHEHUN U HEPABEHCTB
MonenupoBaTh peanbHbIE CUTyallUM Ha S3bIKE€ aireOpbl, COCTaBISATh
26 BBIPQXCHMS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 3aJa4H,
' HCCIIEIOBaTh TOCTPOEHHBIE MOJENM C HCIOJIb30BAHWEM allapara
anreOpbl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATHAMHU: TEPHOAWYECKAs (QYHKIHS, MPOMEXKYTKH
31 MOHOTOHHOCTH (YHKIIMH, TOYKH 3KCTpeMyMa (YHKIUH, HauOoJbliee U

HaMMCHBIICC 3HAYCHUA (pYHKI_II/II/I Ha MPOMCIKYTKE; UCIIOJIb30BATh UX IJIA

WCCIIeIOBaHUS (PYHKIINH, 3aJaHHON TpaduKoM




OneprpoBaTh MOHITHIMHE: TpadUKH TOKa3aTEIbHOM, JIOTapU(MUYECKON 1

3.2 TPUTOHOMETPUYECKUX (YHKIMH; HU300pakaTb HMX Ha KOOPIMHATHOMN
IUIOCKOCTHU U UCIIOJIb30BATh JUIsl PeIlieHHs ypaBHEHUH U HEPAaBEHCTB
N300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH TIpadUKH JIHMHEHHBIX
3.3 YpPaBHEHUH M HCIIOJIB30BATh HUX JUId DPELIEHUS CHUCTEMBl JIMHEMHBIX
ypaBHEHU U
34 Hcnonb3oBare rpadguku (GyHKUMN JUIsI UCCIEAOBaHMs IPOLECCOB U
' 3aBUCUMOCTEN U3 APYTrUX y4€OHBIX AUCLUIIINH
4 Hayana maremaT4eckoro aHanmsa
OnepupoBaTh MNOHATUSAMH: HENpepbIBHAas (YHKIHSA, MPOU3BOJHAS
4.1 (GYHKIIMHM; HCIONb30BaTh TEOMETPUYECKHI U (PU3UYECKHIl CMBICT
IIPOU3BOJHOM JUIS pELICHUs 3a1a4
45 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA,  BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOTI'O (DYHKIUI
Hcnonp30BaTh NPOM3BOJIHYIO JUIA  MCCIENOBaHUA (PYHKUMM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMbI, IPUMEHATh PE3YyJIbTAaThl UCCIEI0BAHUS K
MIOCTPOCHUIO rpapuKoB
w Hcnonp30BaTh TPOU3BOJAHYIO Ul HAXOXKACHUSI HAWIYYILEro peleHus B
' HPUKIIAJHBIX, B TOM YHCJIE COLUATbHO-3KOHOMUYECKHUX, 3aauax
A5 OnepupoBaTh MOHATHAMHU: MEpBOOOpa3Has W WHTErpaj; IOHUMATh
' reOMETPUUYECKUN U (PU3NYECKUI CMBICIT UHTErpajia
46 Haxomuts mnepBooOpa3zHble 3JIEMEHTapHbIX (PYHKUMH, BBIYUCIATH
' uHTerpan o popmyne Herorona — JleitOnura
47 Pemarp npukinaaHble 3a1a4d, B TOM YHCJE COLUAIBHO-DKOHOMUYECKOTO

u (I)I/BI/ILIGCKOFO XapakTepa, CpEACTBAMU MATEMATUYICCKOTO aHAJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BIYKCICHUS
Pammonanbupie  ymncna. OOBIKHOBEHHBIE M JICCATUYHBIE JAPOOH, TPOLIEHTHI,
OeckoHeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuu ¢
11 palMOHATIBHBIMU YHCIIaMU, NpeoOpa3oBaHUs YMCIOBBIX BblpaxkeHuil. [IpumeHeHue
IpoOeil U NPOLIEHTOB JUIsl pelleHUs] MPUKIAJHBIX 337ad U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEATIbHON KU3HHU
JenictBuTenpbHble  uyMcia.  PalMoHanbHbIE WM HMpPpPALMOHAIBHBIE  YHUCIA.
1.2 Apudmernueckue omnepanuu C JACUCTBUTEIbHbIMM uyuciaaMu. [IpubGnuxénnble
BBIUMCJIEHMS], [IpaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BIUYUCICHUN
Crenenp ¢ mensiM mokaszareneM. CrtaHgapTHas (opma 3amucu JeCTBUTENBHOTO
13 yucia. Mcnonb3oBanue noxaxozsmeil GopMbl 3anucu AEHCTBUTENbHBIX YUCEN AJIS
pelIeHHs IPaKTUYECKUX 3aJa4 U IPECTaBICHUS JaHHBIX
14 ApudmeTnueckuili KOpeHb HaTypalbHOW cTeneHu. JlelicTBusa ¢ apudmeTnyecKkuMu
' KOPHSIMM HaTypaJbHON CTETIEHH
15 CuHyC, KOCHMHYC W TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKJIECTBEHHBIE IPEOOpa30OBaAHUS
25 [TpeoGpa3oBanue TPUTOHOMETPHUYECKHUX BBIPAXKECHU. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHHsA. HepaBeHCTBO, peleHue HepaBeHCTBA. Meron
' MHTEPBAJIOB
2.4 Pemenue nensix 1 JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanrioHaIbHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHHUI
97 [IprmeHeHre ypaBHEHUI U HEPABEHCTB K PEUICHUIO0 MaTEMaTHUECKUX 3aJlad U 3a7a4

U3 pas3JIMYHbIX oOnacreit HAaYKH U pCaHBHOﬁ JKHN3HHU




DOyHKINUH U TpaPUKH

Oynaknus, crnocoObl 3amanus ¢yHkuuu. ['paduk ¢yHknuu. B3aumuo oOparHbIe

3.1
byHKIIUN
3.9 Ob6nactp ompeneneHUs W MHOXKECTBO 3HaueHud ¢ynkumu. Hymn ¢dyHkimm.
' [TpomexyTKH 3HaKOIOCTOSHCTBA. YETHBIE U HEUETHBIE PYHKIIUU
33 CrenenHas (yHKUMA C HAaTypaJbHbIM W IieJbIM Ioka3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpudeckas OKpYKHOCTb, ONpEAEICHUE TPUTOHOMETPUYECKHX (YHKIHUN
' YHCIJIOBOTO apryMeHTa
4 Hauana maTtemaTu4eckoro aHaausa
a1 [MocnenoBarenpbHOCTH, CHOCOOBI 3amaHHs IOCIEAOBAaTEIbHOCTEH. MOHOTOHHEIE
' [10CJIE10BATEIbHOCTH
Apudmernueckass U TeoMeTpuuecKkas Mporpeccud. beckoHeuHo yObIBaroIias
45 reomerpuueckas nporpeccusi. CymMma OECKOHEUHO YOBIBAIOIIECH T'€OMETPHYECKON
' nporpeccuu. dopmyna CIOXKHBIX TNPOLEHTOB. lcmosnb30BaHue mnporpeccuu Jis
pelIeHus pealbHBIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omepanuu Haj MHOXecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOI'O ammnapaTta s OMNMCaHUs peajbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33Ja4d U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBHE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCET
1.2 CreneHb ¢ palioHaJIbLHBIM MOKa3aTeneM. CBOWCTBA CTENEHH
1.3 Jlorapudm uucna. /lecaTuynbie U HaTypaibHbIe JOrapupMbl
2 VYpaBHEHUs U HEpAaBEHCTBA
2.1 IIpeoOpa3oBanue BBIPAXKEHUA, COACPIKAIIMX JIOTApU(MBI
25 [IpeoOpa3oBanue BBIpaXKEHU, COAECPIKAIINX CTENEHU C PAl[MOHAIBHBIM

IIOKa3aTejiIeM




2.3

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHHS 1 HEpaBEHCTBA
26 Cucrempl JHMHEHHBIX ypaBHeHUH. PemeHue NpUKIAIHBIX 334a4d C IIOMOLIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
’8 IIpuMeHeHMne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTHYECKUX 3a7a4
' U 3aJa4 U3 pa3IMyuHbIX 001acTell HayKH U pealbHOM JKHU3HU
3 OyHKIMH U TpaPuKH
Oynkus. Ilepuoguueckue ¢yHkunu. IIpoMeKyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumMymbl ¥ MUHUMYMBbI (yHKUMW. Hambomnbinee u HauMmeHblllee 3HAUYCHUE
(GyHKINMN Ha TPOMEXKYTKE
3.2 Tpuronomerpruyeckue GyHKIHMH, UX CBOMCTBA U rpapuKu
3.3 [TokazarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB GyHKUMN A7 pellieHus] ypaBHEHUH U JIMHEMHBIX CHCTEM
Hcnonb3oBanue rpadukoB (GyHKUMH A8 HMCCIEIOBAHUSA  HPOLIECCOB U
3.5 3aBHCUMOCTEH, KOTOpbIE€ BO3HHKAIOT NpPU pEIICHUH 3a7ad W3 APYrHX Y4eOHBIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Hauana maTremaTiueckoro aHaimsa
4.1 HenpepbiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
4.2 [TpousBonnas ¢pyHkuuu. ['eomerprueckuii 1 Gpu3NIECKU CMBICI TIPOU3BOIHON
43 ITpousBonHble 31eMeHTapHBIX (yHKIMH. DopMysabl HaXOXKIAEHUS MTPOU3BOIHON
' CYMMBI, IPOU3BEACHMS U YACTHOTO (PYHKIIHI
[IpumeHeHne TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 skcTpeMyMbl. HaxoxkieHne HanOoJbIIEro U HaMMEHBIIEro 3HaueHus (QYHKIUHU Ha
OTpe3Ke
[TpuMeHeHMne POU3BOAHOM A HAXOXKJICHUS HAWIYUIIero pelieHus B MPUKIATHBIX
4.5 3aja4yax, JJIs OINpeeNieHuss CKOPOCTH Ipoliecca, 3aJaHHOro (opMmysinod win
rpaduKom
4.6 IlepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reoMeTpuueckuii U pusnueckuii cmMpici. Boruncienne uHTerpana mno

dbopmyne HetoTona — JleiiOauia




I'EOMETPUA

(ID 9369403)



MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEeaJbHOTO0 W HACATbHOTO, XapaKTepe OTpaskeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «['eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
UHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENIBHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoauTcs 2 yaca B Henenmo B 10 kinacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBHBIE TpPAMbIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTtei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSIMOn
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TIOBEPXHOCTh MUPAMU/IbI; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaAMUJIa;, MpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W MPaBUIIBbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTU NPABWIHHOM MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, ITUaMeTp; IUIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ubeie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mimockoctu U B ripocTpaHcTBe. ClloKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryispHas ¢busnueckas aKTUBHOCTb); (bu3ryecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MPOPECCHOHANBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHWM BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX  IMPoOIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHI0O MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYECKON KyJIbTYypOW KaK CPEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHISCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymIHpoBaTH W MPeoOpPa3OBHIBATH  CYKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUW IS BBISBICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKHe 1eiiCTBUSI:

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

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, MCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH HHPOPMAIINH, JTaHHBIX, HEOOXOJUMBIX JIJISi OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3NUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KOMMyHUKamugHvle  Oelicmeus,  0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7]aBaTh BONPOCHI 110 CYIIECTBY OOCYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOH popme popMyIupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WCHOJIb30BAaTh  MPEUMYILIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHITUSIMH: TOUKA, IPSMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPABUIbHBIN MHOTOI'paHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: B
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJla4 Ha BBIYMCICHUE PACCTOSHUI MEXIy IBYyMs
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYUCIECHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) € TNpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
IUIOIIAASIMU TOBEPXHOCTEN, 00BEMaMU NTOJI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEJICTaBICHHYIO Ha YEPTEXKaxX U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpOCTEHIINE NPOrPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJTYYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEaAbHBIE
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHIATHI U TEOpEM, anmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMIeCKOH TOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, MCCIEA0BATh TOCTPOEHHBIE MOJIEIN C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMETPIIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSIMH 10 1 https://m.eds00.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHUsl, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P s https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3anus 3HaHUi https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue p
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
OcCHOBHBIE TIOHATHUS CTEPEOMETPHH:
1 TOYKa, NpsiMasi, IIIOCKOCTh 1 bubmmorexa [JOK
> 1P ’ ’ https://m.edsoo.ru/aecc77cd
MIPOCTPAHCTBO.
[IpaBuiia n300paxeHust Ha pUCYHKaX:

5 M300pakeHUS TUIOCKOCTEH, 1 bubnnorexa [JOK
MapajuieNbHbIX IPSIMBIX (OTPE3KOB), https://m.edsoo.ru/2d8a9c99
CepeHbI OTpE3Ka
ITonsaTHA: nepecekaromuecs

3 MIJIOCKOCTH 1fe €CeKaroIIuecs npsmas 1 brbmmorexa [TOK

> HEP P https://m.edsoo.ru/db685e73
U MJIOCKOCTh
3HaKOMCTBO C MHOT'OIpaHHUKaMH,

4 n300pakeH1e MHOTOI'PaHHUKOB Ha 1 bubmmnoreka HOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
3HAaKOMCTBO C MHOTOI'PaHHHUKaMHU,

5 n300pakeHre MHOTOIPaHHUKOB Ha 1 bu6muoreka [JOK
PUCYHKaX, Ha TPOEKLIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax

6 HauanpHabie cBenenns o kyoe u 1 bubmmoreka [JOK
MApaMUJIE, UX Pa3BEPTKU U MOJIEIH. https://m.edsoo.ru/b30dff38

7 CeueHnst MHOTOIpaHHUKOB 1 bubmuotexa [JOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

https://m.edsoo.ru/3d8ffd32
bu6nunorexa LIOK

CTOPOHAaMU. YTOJI MEXAY NPSIMBIMHU B

8 (Ceeiits MHOTOrpaHHHKOB https://m.edsoo.ru/3d8ffd32
[TonsTre 06 akCHOMaTHYECKOM

9 IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI bubmmorexa LIOK

https://m.edsoo.ru/Occ5cafe

CTEPEOMETPHUU U CIEACTBUS U3 HUX

10 BxonHas koHTpoibHAs paboTa
B3anMHoe pacnionoxeHue npsmbIx B

11 IIPOCTPAHCTBE: MepeceKaroIuecs, bubnuoreka [IOK
MapaJIeIbHBIE U CKPEIIMBAIOIINECS https://m.edso00.ru/1a2520f6
MpsIMbIE
B3anMHoe pacnionoxeHue npsmbIx B

12 MIPOCTPAHCTBE: MepeceKarouecs, bubnnorexa [JOK
MapaJIeIbHBIE U CKPEIINBAIOIINECS https://m.edso00.ru/1a2520f6
MpSIMbIE
[TapannenbHOCTb NPSAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:

13 NapajulesIbHbIE NIPSIMBIE B bubmuoreka [IOK
MPOCTPAHCTBE; NMAPaICIBHOCTh TPEX https://m.edsoo.ru/93ad36b3
npsaMbIX. [TapamiensHOCTE TPSAMOi U
IJI0CKOCTH
[TapannenpHOCTb NPSAMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:

14 napajuiesibHbIe MPSIMbIE B bubmuoreka [IOK
MPOCTPAHCTBE; MaPAIIETbHOCTD TPEX https://m.edsoo.ru/ee1d19b9
npsaMbIxX. [TapamiensHOCTE TPSAMOiL 1
MJI0CKOCTH

15 VYTIbl ¢ COHANpPaBIE€HHBIMU bubnmnorexa [JOK

https://m.edso0.ru/9f4071bh9
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IIPOCTPAHCTBE

Vel ¢ COHaIIpaBJICHHBIMHU

16 CTOPOHAaMU. YTOJI MEXIY IPSIMBIMU B brbmmorexa [JOK
P ' Ay Tp https://m.edsoo.ru/fe733862
MIPOCTPAHCTBE
[TapannenbHOCTh MIOCKOCTEH:
17 napajuiesbHble IockocT. CBoMCTBa bubmorexa LOK
P N https://m.eds00.ru/2935a9a0
MapajuleNbHBIX TIOCKOCTEN
[TapaniensHOCTb MIOCKOCTEH:
18 napajuienbHbie miockoctu. CBoicTBa bubmorexa LIOK
P N https://m.edso0o.ru/2e18f255
NapajuieNbHBIX TUIOCKOCTEN
[Ipocreiimme MpocTpaHCTBEHHBIE
19 (GUTypHl Ha IIOCKOCTHU: TETPAd buGnuorexa [JOK
P + TETPASID https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumne/
[Ipocreiimme MpoCcTpaHCTBEHHBIE
20 (Gurypsl Ha MJIOCKOCTHU: TETPAIP, bubmuoreka [IOK
Ky0, mapasiesenurne; OCTPOCHHE https://m.edsoo.ru/1d434d0f
CEUYEHUI
[Ipocreiilne NpoCTPaHCTBEHHBIE
21 (Gurypsl Ha MJIOCKOCTHU: TETPAIP, bubmuoreka [IOK
Ky0, mapasiesienurne; MOCTPOCHHE https://m.edsoo.ru/ec26fe5d
CEUYEHUM
KonTponbHas pabota mo Teme
29 "[Ipsimble M TUIOCKOCTH B bubmuoreka [IOK
npoctpaHcTie. [lapaiensHOCT https://m.edso0.ru/9a0a%e56
MPSAMBIX U IJIOCKOCTEMN"
IlepneHAUKYISIPHOCTD TPSIMON U
P yUp P bubmuorexa [{OK
23 IJIOCKOCTH: TIEPIIEHANKYISIPHBIS

IIpsIMbIE B IPOCTPAHCTBE.

https://m.edsoo.ru/b19f6a5d
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IlepnieH IUKyYIAPHOCTD NPSMOM U

bubnunoreka LIOK

24 IUIOCKOCTH: MEPIIEHINKYIISIPHBIE
PHCHAMKYIAP https://m.edsoo.ru/0ac11c95
MpsIMbIE B TIPOCTPAHCTBE.
[lepnieH IUKyYIAPHOCTD NPSMOM U
Bubmunorexa IIOK
25 IJIOCKOCTH: TIEPIICHANKYJIISIPHBIC ubsmorexa 11
https://m.edsoo.ru/ba545966
MpsIMbIC B IPOCTPAHCTBE.
[TeprieHAMKYASAPHOCTD NPAMOU U
bubnuoreka IIOK
26 TUTOCKOCTH: TIEPIICHTUKYIISIPHBIC 1
https://m.edsoo.ru/f85bfc46
MpsIMbIC B TIPOCTPAHCTBE.
[eprieHAUKYIAPHOCTD MPSIMOK |
bubnuoreka IIOK
27 TUIOCKOCTH: TIEPIICHTUKYJISIPHBIC 1
https://m.edso0.ru/79165d15
IpsIMbIE B IIPOCTPAHCTBE.
[eprieHAUKYIAPHOCTD MPSIMOK |
Bubmunorexa IHOK
28 TUIOCKOCTH: TIEPIICHTUKYJISIPHBIC 1
https://m.edso0.ru/635¢5087
MpsiMbI€ B TIPOCTPAHCTBE.
[TeprieHIUKYISIp ¥ HAKIIOHHBIC: Bu6 OK
oTeKa
29 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, htlj[Isz'I/I//ImTeécsogru 133c477d3
paccTosiHue OT MPSIMOH A0 TUIOCKOCTH — '
[TeprieHIUKYISIp ¥ HAKIIOHHBIC:
Bbubnuoreka IIOK
30 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, https://m.e dSO(])_[rU I66fefadd
paccTostHuE OT MPSAMOM 70 TUIOCKOCTH T '
[eprieHAUKYIISAp U HAKIIOHHBIE:
Bubnuoreka IIOK
31 paccTosiHue OT TOYKH J0 TIIOCKOCTH, https://m.e dSO(])_[I‘u 1a5b7b8e3
paccTostHUE OT MPSAMOM 70 TUNTIOCKOCTH T '
[eprieHAUKYIISAp U HAKIIOHHBIE!
bubmunoreka IHOK
32 paccTosiHue OT TOYKH J0 TIIOCKOCTH, https://m.e dso?ru 1dbee22be
paccTosiHUE OT MPSAMOM 70 TNIOCKOCTH T '
33 [TepnienquKymnsip U HaKJIOHHBIE: bubnuorexa [JOK
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pacCToAHUC OT TOYKHU 0 IIJIOCKOCTH,
pacCTosAHUEC OT HpHMOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/dbee22bc

[lepnieHquKymsp U HAKIOHHBIE:

bu6nmorexa [IOK

34 paccTosiHue OT TOUKH fxo IIJIOCKOCTH, https://m.edsoo.ru/dbee22be
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
VYTIBl B IPOCTPAHCTBE: YIOJI MEXY
MPSIMOM M TUIOCKOCTBIO. /IByrpaHHbIN bubnmnoreka HOK

35 .

YroJ1, INHEWHBIN yTroJl IBYTPAaHHOIO https://m.edsoo.ru/6b61b2b4
yria
VYTIBl B IPOCTPAHCTBE: YIOJI MEXY

36 MPSIMOM M TIOCKOCTBIO. /[ByrpaHHbIN bubnnorexa [JOK
yroJ1, TUHEUHBIN yroJl ABYTPAHHOTO https://m.edsoo.ru/5fa0b3ce
yria
VYTIBl B IPOCTPAHCTBE: YIOJI MEXY

37 MPSIMOM M TIOCKOCTBIO. /IByrpaHHbIN bubnnorexa [JOK
yrOJ1, IUHEUHBIN YroJl ABYTPAaHHOIO https://m.edsoo.ru/c7c777ed
yria
VYTIIBl B IPOCTPAHCTBE: YIOJl MEXKAY

38 IIPSIMOM U INIOCKOCTBIO. /IByrpaHHbIN bubnmnoreka HOK
yrOJ1, IUHEUHBIN YroJl ABYTPAaHHOIO https://m.edsoo.ru/c7c777ed
yria
[lepneHMKyYISPHOCTH MIIOCKOCTEM:

39 IIPU3HAK NEPIECHAUKYIIPHOCTH IBYX bu6muoreka [JOK
mockocteil. Teopema o Tpéx https://m.edsoo.ru/ec3e2da3
NEPIEHIUKYIIApax
[lepneHMKyISAPHOCTB MIIIOCKOCTEM:

40 MPU3HAK NEPHEHIUKYIIPHOCTH IBYX bubnuotexa [JOK

mockocteil. Teopema o TpEx
MEPIEHINKYIIpaX

https://m.edsoo.ru/ed9e2a8e
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IlepneHUKyYISIPHOCTD IIJIOCKOCTEM:
IIPU3HAK NIEPIEHAUKYISIPHOCTH IBYX

bubnunoreka LIOK

41 miockocrteil. Teopema o Tpéx https://m.edsoo.ru/ba75dc57
HepIeHAUKYIIsIpax
IlepneHUKyYISIPHOCTD IIJIOCKOCTEM:

42 MPU3HAK NEPIEHAUKYISIPHOCTH IBYX bubmmoreka [JOK
miockocrteil. Teopema o Tpéx https://m.edsoo.ru/e4972cdc
HepIeHANKYIIsIpax
[lepneHuKyISIPHOCTB IIJIOCKOCTEM:

43 MPU3HAK NEPICHAUKYISIPHOCTH IBYX bubmmoreka [JOK
mockocteil. Teopema o TpéEx https://m.edsoo.ru/52188a7d
HepIeHANKYIIsIpax
KonTponbHas padboTa no Temam

44 "[lepneH IUKYISIPHOCTD MPSAMBIX U bubnuoreka [IOK
mIockocTeil" u "YTiel MeX1y https://m.edso0.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE buomrorexa LIOK
B https://m.edso0.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKa
MHOTOTpaHHHUKA
[Ipu3ma: n-yrospHas npu3Ma; TpaHu U

46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TIOJTHASI IOBEPXHOCTH MTPU3MBI

47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoreka [IOK
MapajuiesienuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683

48 IInpamuja: n-yroiapHas NMpaMua, bu6muoreka [JOK

r'paHd 1 OCHOBAHUC IMUPAMUBI;

https://m.edsoo.ru/fblcd0a5
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OOKOBast ¥ OJTHAsI TOBEPXHOCTh
HUPaMUJIBL; IPABUIIbHASL M YCCUEHHAS
nupaMuIa

49

50

51

DNeMEHTHI NPU3MBbI U TUPAMU/IBI.
[IpaBusbHBIE MHOTOTPAHHUKHU:
MOHSATHE TPABUILHOTO
MHOTOTpaHHHKA; IPaBUIIbHAS IPU3Ma
Y IIpaBUJIbHAS TUPAMUJIA; TPABUIIbHAS
TpeyrojbHas nmupaMua u
MIPaBWIIbHBIN TeTpadip; KyO

[IpaBuIbHBIE MHOTOTPAHHUKH:
MOHSTHE TIPaBHILHOTO
MHOTOTpaHHHKa; IPaBUIbHAS pU3Ma
Y TIPaBUJIbHAS MUPAMU/IA; IPABUIIbHAS
TpeyroJjibHas MUpamMuia u
MIpaBWIbHBIN TeTpa’ip; KyO

[IpencraBnenue 0 npaBUIbHBIX
MHOTOI'PAaHHUKAX: OKTadIp,
nonekasap u ukocasap. Cummerpust B
MIPOCTPAHCTBE: CUMMETPUS
OTHOCUTEIBHO TOYKH, MPSAMOU,
IJTOCKOCTH. DJIEMEHThI CAMMETPUH B
NnupaMuaax, napajyieyaenunenax,
MPaBUJIbHBIX MHOTOTPAHHUKAX.
Brrunciaenue 31€eMEHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHamu,

YTJIBI

bu6nunorexa LIOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka LIOK
https://m.edso0.ru/074c8865

bubnunorexa LIOK
https://m.edsoo.ru/a0fdd5bf

52

[IpeacraBnenue o MpaBUIBHBIX
MHOTOI'paHHHUKaX: OKTa3p,

bubmmoreka [IOK
https://m.edsoo.ru/b9e777d9
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nojeka’p u ukocasip. CuMMeTpus B
IIPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, IPSIMOH,
IJIOCKOCTH. DJIEMEHTBI CHMMETPUH B
NUpaMHIax, Napajuleenune1ax,
IIPaBWJIbHBIX MHOTOTPaHHUKAX.
Beluncnenue 31eMeHTOB
MHOT'OTPaHHUKOB: pE€Opa, AMAroHau,
YTJIBI

[Tnomans 60KOBOI MOBEPXHOCTU U
ITOJIHOW ITOBEPXHOCTHU IIPSAMOM

bubmuoreka [IOK

53 TPHSMEL, HﬂomaﬂBUOCHOBaHHH’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI OBEPXHOCTU
IPSIMOM TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
ITOBEPXHOCTHU MTPABUIILHOMN
94 MApaMU/Ibl, TEOpPEMA O IJIOMIATN bubmmorexa LIOK
p f[ - TOP m g . https://m.edso0.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
TUPAMUIBI
55 KonrtponbHas pabota no reme bubmuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
[TonsTre 06 00bEMe. OOBEM bubmuoreka [JOK
56
MIAPAaMU/IbI, IPU3MBI https://m.edsoo.ru/7ad0020b
57 [TonsiTue 06 00BéMe. OOBEM but6mmorekxa [IOK
MTAPAaMU/[IbI, IPU3MBI https://m.eds00.ru/235171b3
58 [Tousitue 06 00BéMe. O0BEM bubnunorexa LIOK
MIAPAMUIBL, IIPU3MBI https://m.edsoo.ru/f47dfefd
59 [TonsTre 06 00bEMe. OOBEM bubmuoreka [JOK

[IAPaMU/IbI, IPU3MBI

https://m.edso00.ru/79c¢10312
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60 [Tousitue 06 00BéMe. O0BEM bubnunoreka LIOK
MUPAMUJIBI, IPUIMBbI https://m.edsoo.ru/2faadc3f
61 [TonsTre 06 00bEMe. OOBEM bubmuorexa [JOK
IIAPAaMU/IbI, IPU3MBI https://m.eds00.ru/79853608
62 [Tonsitue 06 06BéMe. OOBEM bubnunorexa LIOK
MUPAMUJIBI, IPUIMBbI https://m.edso0.ru/1e053890
63 [lonsarue 06 00bEMe. O0BEM bubnunoreka LIOK
MUPAMUJIBI, IPU3MBbI https://m.edso0.ru/482d3f51
64 [Tonsitue 06 06BEMe. OOBEM bubnuoreka [{OK
MIAPAaMU/IbI, IPU3MBI https://m.edsoo.ru/482d3f51
[ToBTOpeHuE, 0000IIEHNE
CUCTEMaTHU3aIMs 3HAHUH.
[TocTpoenue ceueHuii B
65 MHOTrOrpaHHuKe. Beruncnenue bubmuoreka [IOK
pacCTOSAHUMN: MEXIY JIBYMS TOUKAMH, https://m.edsoo.ru/098bedad
OT TOYKH JI0 IPSMOM, OT TOYKH JI0
TJIOCKOCTH; MEXKTY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.
[ToBTOpEeHue, 060061IEHNE
CHCTEMaTH3aINsI 3HAaHWH.
Beruucnenue yrioB: Mex/I
66 CKpCHII/IBaIOIIIZIrMI/ICSI HpSIMIiMI/I, bubmorexa [TOK
. https.//m.edso0.ru/f7792ba9
MEX1y IPSIMOH U IIIOCKOCTHIO,
JBYTPAHHBIX YTIIOB, YTTIOB MEXKIY
IJIOCKOCTSIMU
67 [ToBTOpenue, 0600IIEHNE but6mmorekxa [IOK
cucTeMaTu3alis 3HaHuH. https://m.edso0.ru/56765e8b
68 HroroBast koHTpobHAs paboTa bubmmorexa [JOK

https://m.edsoo.ru/b9146bc0
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpouabusie IIpakruueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
Cdepa u map: neHTp, paauyc,
JIMaMETp; TUTOIA b [IOBEPXHOCTH
cdepsl. BzanmHoe pacnonoxenue
cdepsl U IITOCKOCTH; KacaTebHasI 1 bubmmorexa [JOK
P ’ https://m.edso00.ru/0341bc2b
IJIOCKOCTH K cdepe; MIonaib
cdepsl. M3o0pakenue cdepsl, mapa
Ha iockocT. CeveHus mapa
Cdepa u map: ueHTp, paauyc,
JMaMeTp; TUIOIIAb TOBEPXHOCTH
cdepsl. BzanmHoe pacnionoxenne
cdepsl ¥ IITOCKOCTH; KacaTeIbHAS 1 bubmorexa LOK
p ’ https://m.edsoo.ru/bed12a43
TUTOCKOCTH K cepe; mIomab
cdepsl. M300paxenue cdepsl, mapa
Ha iockocT. CedeHus mapa
Cdepa u map: meHTp, paamnyc,
JMaMeTp; TUIOIIAb [TOBEPXHOCTH
cdepsl. BzanmHoe pacnosoxenue
cepbl U TIOCKOCTH; KacaTelbHas 1 Bubmmorexa [IOK
P ’ https://m.edsoo.ru/bc15f7f2
IUIOCKOCTH K cepe; mIomaib
cdepsl. M300paxenue cdepsl, mapa
Ha TTockocT. CeueHus mapa
[unuHapryeckas NTOBEPXHOCTD. 1 bu6muoreka [JOK

Hunmunap. M300paxenne nuianHapa

https://m.edso00.ru/6054b8c1
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Ha mockocTu. Pazseprka
mnHApa. CeyeHus UIMHApa

Hunmaapryeckas mNOBEPXHOCTD.
Hunmuaap. M3o0pakeHne muImHIpa

bu6nmoreka IIOK

> Ha IUIOCKOCTH. Pa3BepTka https://m.eds00.ru/188f6216
nuMHapa. CeueHus WIMHAPA
[Munuuapuyeckas HOBEPXHOCTb.
Humnap. M300paxenne nuianHapa bubnuorexa [IOK

6
Ha IUIOCKOCTH. Pa3BepTka https://m.edsoo.ru/016e25eb
nunHapa. CeueHus UIMHIpa
Konnueckas nosepxnocts. Konyc.

7 VYceuennslil konyc. M3o00paxenue bubnuoreka [IOK
KOHYCa Ha IuIocKocTh. Pa3BepTka https://m.edsoo.ru/c94ba09b
KoHyca. CeueHus KOHyca
Konnueckas nosepxnocts. Konyc.

3 Ycedennslit konyc. M300pakenue bubnmnorexa [JOK
KOHYCa Ha IUIOCKOCTU. Pa3BepTka https://m.eds00.ru/897dd3hb2
KoHyca. CeueHus KOHyca
Konnueckas nosepxnocts. Konyc.

9 Ycedennslit konyc. M300pakenue bubnnorexa [JOK
KOHYCa Ha IUI0CKoCTU. Pa3BepTka https://m.edsoo.ru/1468bab3
KoHyca. CeueHus KOHyca
KomOuHnanus ten BpameHus u
MHOT'OI'PaHHUKOB. MHOTOTpaHHUK,

10 OIMCaHHBII 0KO0JI0 cepsl; chepa, bubnmorera LOK

https://m.edsoo.ru/3cef10e5

BIIMCaHHAsl B MHOT'OTPaHHUK WM B
TEJI0 BpallleHus

11 KomOuHanus ten BpameHus u bu6muoreka [JOK

MHOT'OI'paHHUKOB. MHOFOFpaHHI/IK,

https://m.edso00.ru/0b136158
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OIMCAaHHBIN OKOJIO cdepsl; cdepa,
BITMCAaHHAs B MHOTOTPAHHUK WJTH B
TEJIO BPAIICHHSI

12 BxonHas koHTpoibHAs paboTa buomorexa LIOK
https://m.eds00.ru/0b136158

[TonsiTre 06 o6beMe. OCHOBHBIE

13 cBoiicTBa 00beMOB Tell. O0beM bubnuorexa [{OK
UWIMHIpa, KoHyca. O0beM miapa u https://m.edso00.ru/26a03fb7
101316 chephl
[Tonsitue 06 o6beme. OCHOBHBIE

14 cBoiicTBa 00beMOB Tell. O0beM bubnnorexa [IOK
UUIUHIpa, Konyca. O0beMm mapa u https://m.edso0.ru/5513d87b
101316 chephl
[TogoOHEbIe TENa B MPOCTPAHCTBE.

15 CoOOTHOIICHUS MEXTY TUTOIIAITMHI bubmuoreka [IOK
MMOBEPXHOCTEH, 00beMaMu https://m.edsoo.ru/d189bde2
MMOJIOOHBIX TEJ
[TogoOHEbIe TeNa B MPOCTPAHCTRE.

16 CoOOTHOIIIEHUS MEXKTY TUTOIIAITMHU bubnmnorexa [JOK
MMOBEPXHOCTEH, 00bEMAMM https://m.edso0.ru/810cfleb
MOJIO0HBIX TEJT

17 KonrponsHas pabora no remam bubmuoreka [IOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MII0CKOCTH U B bu6muoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
YMHOKEHUE BEKTOpa Ha YHUCIIO.

19 Paznoxenune BekTopa 1o Tpem bubnuotexa [JOK

HEKOMIUTAHAPHBIM BEKTOPAM.
IIpaBuio nmapasuienenuiena.

https://m.edsoo.ru/23f4f089
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https://m.edsoo.ru/23f4f089

YMHOKEHUE BEKTOPA Ha YUCIIO.
Pasnosxxenune BekTopa 1o TpeM

bubnunoreka LIOK

20
HEKOMILJIAHAPHBIM BEKTOPAM. https://m.edsoo.ru/dee379eb
[IpaBuso mapamienenumnena.
Pemienue 3ama4, CBSI3aHHBIX C
21 eHe : MpaBUJI ICUCTBUM C bubmorexa HOK
MIPUMEHECHHUEM
p paBii i https://m.eds00.ru/5a827900
BEKTOpaMH
[IpssMoyronbHas cucrema
KOOPJHMHAT B IPOCTPAHCTBE.
22 Koole a BI;KTOpa bubmorexa [JOK
HMHATHI .
P . P https://m.edsoo.ru/d3alfe30
[Ipocreiimme 3agayu B
KOOpP/IMHATAX.
[IpssMoyronbHas cucrema
KOOPJHMHAT B MPOCTPAHCTBE.
23 Koole a BI;KTOpa bubsmorexa [JOK
MHATHI .
P . P https://m.edso00.ru/48db7058
[Ipocreiimme 3agauu B
KOOpJIUHATAaX.
Yroa Mexay BeKTOpaMmu.
24 Cras O:y o E - bubnuoreka [{OK
KaJIIpHOE TPOU3BEIACHU
p P a https://m.edsoo.ru/725effc4
BEKTOPOB
Brruncnenue yrioB Mexay
MPSAMBIMHU U TIOCKOCTSIMH.
o5 KP o 4 \eTo bubmuoreka [{OK
-BEKTOPHBIA MET
OOP/MHATHOBEKTOP A https://m.edsoo.ru/8efbe78e
MIPH PEIICHUN T€OMETPUICCKUX
3a71a9
Brruncnenue yrioB Mexay
26 MPSIMBIMU U TUIOCKOCTSIMH. bubmuoteka [IOK

KoopanHaTHO-BEKTOPHBII METOJT
IIPY PEIICHUN T€OMETPUYECKUX

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e

3aaa4

KonTponbnas pabora no teme

27 "BekTophl U KOOpAMHATHI B bubmmorexa [JOK
| https://m.edso0.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE U

28 CHCTEMAaTHU3allHs 3HAHHIA. bubmuorexa [IOK
OcHoBHBIE GUTYPBI, (DAKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca INIaHUMETPUHN
[ToBTOpEeHME, 0000IIEHNE U

29 CHCTEMAaTHU3allMs 3HAHHI. bubnunoreka LIOK
OcHoBHbIe GUTYPBI, PAKTHL, https://m.eds00.ru/078cd184
TEOpEMBI Kypca IJIaHUMETPUr
[ToBTOpEeHME, 0000IIEHNE U

30 CHCTEMAaTHU3allMs 3HAHHI. bubnunoreka LIOK
OcHoBHbIE QUTYpPBI, aKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca MIaHUMEeTPUr
[ToBTOpenue, 0600IIEHNE U

31 cucTeMaTu3anus 3HaHHM. bubmuoreka [IOK
OcHoBHbIe GUTYPBI, PAKTHI, https://m.eds00.ru/078cd184
TEOpEMBI Kypca MIaHUMEeTPUr
[ToBTOpeHue, 0600IIEeHNE U

32 cucTeMaTu3anus 3HaHH. bubnuotexa [JOK
OcHoBHbIE GUTYPBI, PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepEOMETPUHI
[ToBTOpeHue, 0600IIEeHNE U

33 cucTeMaTu3alnus 3HaHH. bubnuotexa [JOK

OcHoBHbIE QUTYPBI, PAKTHL,
TEOPEMBI Kypca CTEpEOMETPUH

https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3alnsl 3HAHUA.

34 1 bubnunoreka LIOK
OcHoBHBIE GUTYPBI, (DAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTePEOMETPUHI
OBUIEE KOJIMYECTBO YACOB I10O 34

[NPOT'PAMME



https://m.edsoo.ru/74b2ad91

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
. [IpyuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU pEIICHUU
' reOMEeTPHUECKUX 3a]au
- OmnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M IEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
. KnaccupunupoBars B3aMMHOE PacloONOXKEHUE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: ABYIPAHHBIN Yroj, TpaHH JBYT'PAHHOTO YIJIa,
7.5 peOpo ABYrpaHHOIO yria, JUMHEWHBIH yrojl ABYrpaHHOIO yria, rpagycHast
Mepa JIBYTpaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH U HEBBITYKJIBII
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPAaBUJIbHBIA MHOTOI'PaHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MMpaMuia, Mpu3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenumne, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKHM, BbIOMpas  OCHOBaHUS s
- kinaccuukauuu  (BBIMYKJIBIE UM HEBBITYKJIblE  MHOTOI'DAaHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBIL,
napaiesIenune bl)
29 OnepupoBarb HNOHATUSAMU: CeKyIas IJIOCKOCTB, CEUEHUE
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
' HCIIOJIb3YSl METO/] CJIEZ0B
211 Ctpouth ce4eHHss MHOTOIPAaHHUKOB METOJIOM CJI€JOB, BBINOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HaAXOXJIEHUE TE€OMETPUUYECKUX BEIUYHMH M0 00pasiaM
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUU CTAaHJAPTHBIX MAaTEeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXIY IBYMSI TOYKAMH, OT TOYKH 10 NPSAMOM, OT TOYKHU 10

IIJIOCKOCTH, MEXKAY CKPCIMUBAOIINUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaXO0XIEHHE F'€OMETPUUECKUX BEIMUYUH 110 0Opa3nam
WY aIrOpUTMaM, INPUMEHSAsS W3BECTHBIC AHAIMTHYECKUE METOABI IPHU
pEUICHUU CTaHIAPTHBIX MATEMAaTHYECKUX 3a1ad Ha BBIYHUCICHUE YIJIOB
MEXKIy CKPELIMBAIOIKUMHUC IPSIMBIMH, MEXAY INPSIMOH U INUIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATUAMHA: CHMMCTpPUSA B IIPOCTPAHCTBC, LCHTP, OCb H

IUIOCKOCTh CHMMETPHH, LIEHTP, OCh ¥ INIOCKOCTh CHMMETPUHU (UTYPHI

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHMOPMAIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTrypax, HpPEICTABICHHYI Ha
YepTekax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl JJ1 PELIEHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIAaroB pPEIICHUs, €CIHA YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CpPEICTBA M JIIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

7.19

7.20

HpI/IBOI[I/ITL MPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOJAC U

JKN3HH, paCliIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHH B UCKYCCTBEC

[TpuMeHATH MONyYeHHbIE 3HAaHUSI HAa IPAKTUKE: aHATM3UPOBAThH pPeabHbIe
CUTyallud M TPHUMEHATb H3YyYEHHbIE MOHATHS B IIpOIECCe IOMCKa
pelieHus MaTeMaTHYECKU chopMyITMPOBAHHOM pooIeMBl,
MOJIETTUPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPUH, HCCIIEI0BaTh
IIOCTPOEHHBIE MOJIENM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATUH U
TeopeM, armapara ajredpsl, pemarh NpakTUYECKUe 3a/laduk, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: LIUIUHIPUYECKAsI TTOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBarh B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tel BpalleHUs,
' T€OMETPHUECKUX TEJI C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHMCAaHHBIM B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbUHCHSATP COOTHONIIEHHS MEXAY IUIOHIAASMH TOBEPXHOCTEH W
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300paxarh n3ydaembple QUTYPHI OT PYKH H C MPUMEHEHHUEM IMPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX
6.10 00bEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUYCHHS Tei
BpallleHus
W3Brekatb, MHTEPIPETUPOBATH M TPe0OpPa3OBLIBATh WH(GOPMAIIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NPEICTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh TeoMeTpuuecKkrue (PaKThl AL PEHICHUS CTEPEOMETPUUECKIX
6.12 3aja4, MPEANoaraoiuXx HECKOJBKO IIAaroB PEIICHHs, €CIU YCIOBHUS
MIPUMEHEHHUS 3aJIaHbI B SIBHOU (hopMe
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTh ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHHWSA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OG’bHCH}ITB, KaKMMH CBOMCTBaMU OHU

o0J1amaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CIIOKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3ZBCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BENICHUE, PACKIIAIbIBaTh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAHAT

6.19

6.20

Pemats HpOCTCﬁIHHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pemars 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06pa3uaM HJIK aJITOPUTMaMm,
IMPUMCHAA HN3BCCTHBIC MCTO/bI npu pPECUICHUN CTaHAapTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mnpocTEHIIME NPOrpPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3aa4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U

JKHU3HHU, paCllO3HABATh IPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsTh TOJIydeHHbIE 3HAHHUA Ha IpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MONUCKAa pELIeHUs MaTeMaTU4ecKu C(HOpMYIUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBaTh pealibHble CUTYalluu Ha SI3bIKE N€OMETPHH, HCCIEA0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH H
TEeopeM, amnmnapara aareOpsl, pemaTrh NPakTUYECKUe 3aJ1a4l, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMCTPHICCKUX BCIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTie 00  aKCMOMATUYECKOM  IOCTPOCHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnonokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble U CKpelmBarommecs mnpsmeie. [lapamiensHOCTh MPSMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: IapajUlelibHble MpsIMble B  I[POCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MapAIJICNIbHOCTh MPSMON M IIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, YyroJl MEXIy TMpsAMBIMH B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapauleNbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
iockoctei. Ilpocreiimme mpocTpaHCTBEHHBIE (GUTYphl HA TUIOCKOCTH: TETpa’p,

Ky'6, mapajiCICImIiCa, IOCTpOCHUEC ceueHH

7.3

[lepneHAUKYIAPHOCTE NPAMOM M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIEIIbHBIE U EPIIEHANKYIISIPHBIE K IITIOCKOCTH, IIPU3HAK
NEPHEHANKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSAMOM H IUIOCKOCTHIO,
JBYI'PAHHBIA yroJI, JMHEHHBIM Yroja JAByrpaHHoro yria. IlepneHaukynsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKM JO INIOCKOCTH, PACCTOSHHUE OT NIPSIMOM 10
IUIOCKOCTH, MPOEKIMS (PUIYpbl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
MpU3HAK  MEPHEHAUKYJIAPHOCTH  JIByX  IUlockocteil.  Teopema o  Tpéx

MNEpNCHAUKYJIApax

7.4

[loHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHWKA, BBIIYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenuren, mpsAMOYroJIbHBIN ITapauIeICIUIIE
u ero cBorctia. [Iupamuaa: N-yrogpHas nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MHUPaMM/JIbl, NPaBUIbHAS U yCeUEHHAs MUpaMUja.

DIIeMEHTHI INpu3Mbl W IMHUPaAMHUBL. HpaBI/IJ'II)HI)Ie MHOTI'OTpaHHUKH: IIOHATHUC




7.5

7.6

1.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpHU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBWIbHAS TPEYTOJIbHAS MUPAMUA U MPABHIIBHBINA TeTpa’p, KyO. IlpeacraBnenue
O TMPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedyeHus

IMPU3MBbI 1 TUPAMUBI

CuMmMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMMIAX, APAUICICIIUIIEAX, TPABUIIBHBIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nmaroHanu, yriuel. [lmomansb
OOKOBOM IOBEPXHOCTH U IIOJHOM IIOBEPXHOCTH TNPSAMONM IpPU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM IUpaMHIbl, TEOpeMa O IUIOIIALU

yceu€nHoi nupamupl. [lorstue 06 06béme. OOBEM MUpaMuIbl, IPU3MBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIICHUS MEXK/TY ILIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KITACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaSI ITOBCPXHOCTD, 06pa3yfonme HHHHHHPHHCCKOﬁ IMMOBECPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IH}IpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MMOBEPXHOCTH, OCh M BEPIITMHA
KOHUYecKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
onaab OOKOBOM M TONHOM MOBEPXHOCTH. YCEUEHHBIN KOHYyC: oOpasyrouiue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBEPXHOCTDH

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIoLalb NOBEpXHOCTH ceprl. B3anmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa3BépT1<a MUJIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OT'paHHUK, UJIA TCJIO BpalllICHUSA

6.6

[TonstTe 060 oO6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEMe
NpSIMOYTOJIBHOTO Tapajiesienunea u ciaenctBus w3 He€. OOBEM IMIUHIpA,

koHnyca. O0BEM mapa u ionaab chepol




[Tomobuble Tema B mpoctpaHcTBe. COOTHONIICHUS  MEXIY  IUIOMIAISIMU

o MMOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILNHY), CEUECHUS 11apa
Bexktop Ha miockoctd M B mpocTpaHcTBe. CII0KEHHE M BBIUUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekTOpa.
6.10 [Ipocreitimne 3agaun B KOOpAWMHATaX. YToil Mexay BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMUA M INIOCKOCTAMMH.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/1a4




BeposaTHOCTD U
CTATHCTHKA

(ID 9369424)



MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0  rocyIapcTBEHHOIO  00pa30BaTENIBHOTO — CTaHJIApTa CPEIHEro
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl OOecriedMBaeT OBJAJICHUE KIIIOUEBBIMU
KOMITETEHIMSIMH, COCTABIJIIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIBHOIO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1mKoybl. Kypc mpeanazHaueH mis (QopMHpOBaHUS y OOydYarOUIUXCS
CTaTUCTUYECKON KYJbTYpbl W TMOHUMAHUSA PpOJM TEOPUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTHM MAaTeMaTHYECKUX METOJOB MO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3YyYEHUH KypCca OCHOBHOM LIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIYy HHUMH Ha BaXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CPEIHEN IKOJIbI Ha 0a30BOM YpPOBHE BBIICIICHBI
CJIEIyIONIUE OCHOBHBIE coOjiep)KaTenbHble JUHUHU: «CiydailHbie COOBITHUS W
BEPOSATHOCTIY, «CydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acTp Kypca 3aHMMAaeT M3YYCHHME TE€OMETPUYECKOrO0 U
OMHOMMAIILHOTO pAaCIpeIeNIeHUd ¥ 3HAKOMCTBO C MX HEMPEPHIBHBIMH aHAJIOTaMHU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPE/ICTICHUSIMU.

Conepxanue mauHuM «CrydailHble COOBITHS W BEPOSTHOCTU»  CITYXKUT
OCHOBOM i1 (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeieieHud BEPOSITHOCTEH
MEX]ly 3HAUCHHUSIMU CIyYalHBIX BEJIMYMH, a TAKXKE€ dTa JUHUA HEoOXOoJauMa Kak
0aza I W3ydeHHs 3aKOHAa OONbIIUX Yucel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIONIETO B TPUPOJE U OOIIECTBE U HMMEIONMIET0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHIMAJTLHBIM HCITOJIb30BAHUEM MaTEMaTHIECKOTO (hopMaIi3Ma.

Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMH  CIIY9alHBIMH  BEIIMYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QYHKIMA. OCHOBHOEC BHUMAaHUE YICISACTCS
MOKa3aTeIbHOMY W HOPMAJILHOMY PpAacIpeleCHHsIM, TIPH 3TOM IIPE/IoJiaraeTces
O3HAKOMUTEIIFHOE W3yUeHHe Mmarepuana 0e3 [0Ka3aTeNbCTB MPUMEHSIEMbIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaxXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAWMEHbIIIEE 3HAYCHHUA, 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.  CilydailHple  ONBITBI € PaBHOBO3MOKHBIMU
JJIEMEHTAapHBIMH  COOBITUSIMU.  BepoATHOCTM  COOBITMII B ONBITaxX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: NIEpECEUEHUE, 00bEINHEHUE, TPOTUBOIIOI0KHbBIE
coObITus. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOITHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

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

buHapHbIil ciydailHbI{ ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyIuIn.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactipenenenus. [Ipumepsl pacrpeneneHuid, B TOM YHCIE, N€OMETPUYECKOE H
OMHOMHAIILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEeMaTHYECKOE
OKMJIAHUE, IUCIIEPCHS W CTAaHJAPTHOE OTKIOHEHHWE. [Ipumepsl npuUMEHEHHs
MaTeMaTUYECKOTO OXKWIAHUS, B TOM YHUCIE B 3aJa4ax M3 NOBCEIHEBHOW YKU3HH.
Matematnyeckoe oxugaHue OMHAPHOW CiayyaliHON BelWYuHBl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremMaTuyeckoe OXUAaHue |
JUCTIEPCHUsl TEOMETPUIECKOT0 U OMHOMHUATIBHOIO paclpeaeieHui.

3akoH OOJIBIIMX 4YHCEI MU €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br10opouHbIif METO/T MCCIIECAOBAHUM.

IIpumepsl HENpephIBHBIX ClaydauHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
0 HOPMAJIbHOM PacCIpeeICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ynbTaTbl OCBOEHHS IPOrpamMMbl y4eOHOTO MpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHWS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTHU, YBAKECHHUS 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
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYMBOrO OYyAYIIETrO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyeckoe BOCIUTAHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nIecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a1a4 MAaTEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO  XapakTepa JKOJOTHYECKUX IMPOOIIeM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpPOHW KakK CpPEJICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHISCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymIHpoBaTH W MPeoOpPa3OBHIBATH  CYKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUW IS BBISBICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKHe 1eiiCTBUSI:

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

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, MCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH HHPOPMAIINH, JTaHHBIX, HEOOXOJUMBIX JIJISi OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3NUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KOMMyHUKamugHvle  Oelicmeus,  0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0J1€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOH Gopme popMyaupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WUCHOJI30BAaTh  IPEUMYILIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/lauH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBath  MNOHATHSAMH:  cpeHee  apu(METHUYECKOe,  MEAMaHa,
HauOosbllIee, HAUMEHbLIEE 3HAaUEHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OnepupoBaTh NOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, 3JIEMEHTAPHOE COOBITHE (JIEMEHTApHBIM HMCXOJ) CIy4allHOTO OIIbITa;
HaXOJUThb BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIIydalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEPECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
I0JIb30BaThCsl AuarpaMMamMu Jiliepa U GpopMyJIoN CIIOKEHHS BEPOSATHOCTEN NpHU
pelIeHny 3a1a4.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsI BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBHUJIA YMHOXXEHHS, C MOMOIIBIO JepeBa
CJIy4ailHOTO OTbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PELLIEHUH 3a/1a4.

OnepupoBaTh MNOHATHSIMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJaya; HaxXOAUThb BEPOATHOCTU COOBITHM B CepUU
HE3aBUCUMBIX MCHBITAHUMN JI0 MIEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesieHusl.

11 KIIACC

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

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUJIAHUS; IPUBOIUTH IPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYaWHOW BEIWYMHBI HAXOIWTH
MAaTEMaTUYECKOE OKUAAHUE 110 JAHHOMY PaCIIPEIEIICHUIO.

WmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIpeICICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
[IpencraBneHne TaHHBIX M ONKUCATEIIbHAS 4 bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIC OIIBITBI M CITy4aliHBIC COOBITHS,
OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa HOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOaMH
Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubnnorexa [HOK
BEPOSATHOCTEM https://m.edsoo.ru/e0Ob7b0f1
YcnoBHAs BEPOSITHOCTD, ASPEBO
CIIy9aifHOTO (I))HI)ITa do I\I/: ia TTOJTHOM 6 bubmmorexa [TOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH U HE3aBUCUMOCTh COOBITUI
bu6mmoreka [JOK
4
DTIEMEHTEI KOMOUHATOPHICH https://m.edsoo.ru/e0b7b0f1
Cepun nocie0BaTeIbHBIX HCITBITAHUI 3 1 bubmiorexa LOK
p A https://m.edsoo.ru/e0b7b0f1
CrayuaiiHple BEIMYUHEI U pacIpeaeICHUS 6 bubmorexa HOK
e pactipelt https://m.edsoo.ru/e0b7b0f1
. bu6mmorexa [IOK
O00011IeHNE U CUCTEMATU3ALUS 3HAHUN 5 2 httns://m.edsoo.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 MaremaTHuecKoe OKHUIaHUE CIy4YalHOM 4 bubmuorexa [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE bubnuorexa [JOK
2 N 4 1
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
3 3axon Gompumx wHCen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI 5 bubnnorexa [HOK
(pacripenenenus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
H 2 1
° OPMATBHOE pactpeaenenit https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 0600IIEHNE U 19 5 bu6mmoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/5fbc5dcl
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
1 IIpencraBnenre nfaHHBIX C 1 bubnnorexa [JOK
MTOMOIIBIO TAOJIHII ¥ TUarpaMm https://m.edsoo.ru/25c¢6d12b
Cpennee apudmeTndeckoe,
MearaHa, HauOoblee U
2 HaUMEHbIIIEE 3HAYEHNS, pa3Max 1 bubnnorexa [JOK
P ’ https://m.edsoo.ru/dd00738d
JUCIIEPCHS, CTAHIAPTHOS
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeruueckoe,
MeauaHa, HanOoJIbIlIee U
3 HalMeHBIIIee 3HAUEHH, pa3Max 1 bubnnorexa [JOK
P ’ https://m.eds00.ru/98645f6¢
TUCTIepCusi, CTAHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeruueckoe,
MeauaHa, HanOoJIbIIIee U
4 HalMeEHBIIIee 3HAUEHU, pa3Max 1 bubnnorexa [JOK
-P ’ https://m.eds00.ru/7c9033a8
TUCTIepCHsl, CTAaHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaitHbie SKCIIEPUMEHTHI
5 (OTIBITHI) U CITy4aifHBIE COOBITHUS 1 Bubmmorexa [IOK
i ' https://m.eds00.ru/347¢1b78
DnemMeHTapHbIe COOBITHS (MUCXOIbI)
. bubmunoreka IIOK
6 BeposiTHOCTB cirydyaitHOTO COOBITHSI. 1 1

https://m.edso0.ru/64d75244



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

BeposiTHOCTH COOBITH B OTBITAX C
PaBHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUAMU

BeposiTHOCTB ci1y4aiiHOTO COOBITHSI.

bu6nmoreka IIOK

7
[TpakTudeckas pabora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHAMMU:

3 nepeceveHue, 00beTMHCHHE bubnmnoreka HOK
COOBITHIA, TPOTHUBOTIOJIOKHBIC https://m.edsoo.ru/221c622b
coObITHs. JlmarpamMmel Diinepa
Omneparuu HaJl COOBITHAMMU:

9 nepecevecHue, 00beTMHCHHE bubnuoreka [{OK
COOBITUH, TIPOTHUBOIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. [lmarpammsl Ditnepa

10 dopmyiia CIoKEHUs BEPOSTHOCTEN bubmmorexa [JOK

Py P https://m.eds00.ru/3057365d
YcnoBHas BEpOATHOCTb.
11 YMHOXeHue BeposTHoCTel. JlepeBo bubmorexa [JOK
N p ek https://m.edso0.ru/9a408d25
CIIY9aifHOTO DKCIIEPUMEHTA
YcnoBHas BEpOATHOCTb.
12 YMHOXeHue BeposaTHoCTel. JlepeBo bubmorexa [JOK
. P s https://m.edsoo.ru/ble76d3a
CIIy4aifHOTO DKCIIEPUMEHTA
VYcnoBHas BEpOSITHOCT.
13 YMHOXeHuEe BeposiTHOCTEH. [lepeBo bubmorexa [JOK
N p F AP https://m.edsoo.ru/47fb6b11
CIIy4aifHOTO DKCIIEPUMEHTA
14 dopMyJia MOJHON BEPOSITHOCTH bubmorexa HOK
PNy P https://m.edso0.ru/15941bec
b K
15 dopMyIa MOJHON BEPOATHOCTH momorexa 110

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
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16 ®opmya NOJIHONW BEPOATHOCTH. Bu6muotexa [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
Bu6muoteka [JOK
17 Kontpombnas pabora https://m.edsocI)_.[ru/29dCGCb9
18 KomOunaTopHoe mpaBuio bubnuoreka [JOK
YMHOKECHUS https://m.eds00.ru/2270cf70
bubnmnoreka HOK
19 [lepecTanoBku U pakTopuan https://m.edSO(I)l.ru/d58C66dl
. Bbu6moreka [JOK
20 Hueno coterarit https://m.edso:)_.[ru/7904dfb0
21 Tpeyronsnuk Ilackans. @opmyna bubnuoreka [IOK
6unoma HeroToHa https://m.edsoo.ru/fa47998f
bunapHblii c1yyaliHbII ONBIT
22| Hesmmonme scmmonmn, Cops Batimtorexa IIOK
N https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCIIBITAHUH J10
MIEepBOro ycrexa
93 Cepust HE3aBUCUMBIX MCIIBITAHUM bubmuoreka [IOK
bepnymnn https://m.eds00.ru/e9572a68
Cepust HE3aBUCHMBIX UCTIBITAHUH.
24 [IpakTryeckas pabora c bu6muoreka [JOK
HCIIOJIb30BAaHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOJIAILL
. bu6muoreka [JOK
25 Caysaifias BETUIHHA https://m.edsogru/639be9aa
26 Pacnipenenenue BepoATHOCTEN. bu6muoreka [JOK
JlnarpaMma pacrpeneieHus https://m.edso00.ru/6dc7ff39
27 CyMMa 1 Ipou3BeICHHE bubnuorexa [JOK



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
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https://m.edsoo.ru/6dc7ff39

CIIy4YalHbIX BEJIMYHH

https://m.edsoo.ru/51b7ed5f

CymMma 1 npou3BeicHHe

bub6nmoreka [IOK

2 1
8 CIIy4YalHbIX BEJIMYHH https://m.edsoo.ru/c2757cc3
IIpumepsl pactipeieIeHUNA, B TOM
29 qlfcne feonrd)eT I/II)‘ISCKOC 5 1 bubmorexa LIOK
p https://m.edso0.ru/91e08061
OMHOMHAJILHOE
ITpnMeprl pactipenieneHuii, B TOM
30 ‘II/II)CJ'IG feo:a)eT II;I{:CKoe 5 1 bubmorexa HIOK
P https://m.edsoo.ru/5afffO5f
OMHOMHAJILHOE
31 [ToBTOpenue, 0000IIEHNE 1 1 bubnuoreka [IOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/0f4d3cd7
39 [ToBTOpEeHME, 0000IIEHNE U 1 bubanorexa [JOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/e01a3dc4
bubmmoreka IIOK
33 Hrorosas konTposkKas pabota 1 https://m.edsoo.ru/a985ae79
IToBTOpenue, 06001IEHNE U bu6mmoteka [JOK
34 . 1
CHCTeMAaTH3aIus 3HaHUM https://m.edsoo.ru/1ddca5e0
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka KonrTpoabubie IIpakTuueckue A op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Tpumeps! IpUMEHEHUS
1 MaTEeMaTHUYECKOTO OXKUIAHUS 1 bubmmorexa [JOK
8 https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, J0TEPES])

5 MareMaTnueckoe 0KUIaHUE CYMMBI 1 bubnnorexa [HOK
CIIy4alHbIX BEJINYMH https://m.edsoo.ru/0Oadefe9e
Marematnueckoe 0KHAaHue

3 FCOMETPUYECKOTO U 1 bubmorexa [JOK

P . https://m.edsoo.ru/20de2fc2
OMHOMUAIBHOIO pacrpeaeaeHui
Marematnueckoe OKHaaHue
4 T€OMETPUUECKOT0 U 1 bubmorexa HOK
p . https://m.edsoo0.ru/17b0e769
OMHOMHUAIBHOIO pacrpeaeneHui

5 Jucnepcus u craHgapTHOE 1 bubnuoreka [IOK
OTKJIOHCHHE https://m.edsoo.ru/bcc67f76

6 Jucniepcuu reOMETpUYECKOro U 1 bubnuoteka [JOK
OMHOMMAJILHOTO pacrpeaeIeHHUS. https://m.edsoo.ru/bf78aad6

7 Jlucnepcuu reoMeTpu4ecKoro u 1 bubnuoreka [IOK
OMHOMUAIBHOTO paclpeaeIeHUs https://m.edso00.ru/4b5a495e
[IpakTudeckas pabora c

8 HCIIOJIb30BAHUEM 3JIEKTPOHHBIX 1 1 bubmorexa HOK

P https://m.edsoo.ru/a53cd884
TabIuUIL
b K
9 3aK0H OOJIBIITNX YUCE. 1 nommorexa [O

https://m.edsoo.ru/94ddc34a



https://m.edsoo.ru/ea27084d
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https://m.edsoo.ru/17b0e769
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Br16opounslii MmeTox

bubmuoreka [JOK

10
HCCIIEIOBaHUH. https://m.edsoo.ru/cf23b369
[IpakTuyeckas pabora c
11 HUCIOJIL30BAHUEM DJIEKTPOHHBIX Bubmaorexa ITOK
P https://m.edsoo.ru/6c1d11a6
Ta0JIHIL
[IpuMepsl HEMPEPBIBHBIX
12 cnp aﬁII){LIX BCEI/II‘)H/IH DyHKIIHS Bubmaorexa ITOK
e + PYHKI https://m.edso00.ru/9f5b423d
MJIOTHOCTH PacHpe/IeICHUsI.
13 PaBHOMEpHOE pacripenieneHue u ero bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/b1c2712¢
3amauun, TpUBOISIINE K
14 HOPMAJIBHOMY PaCIpECIICHHUIO. bubnnorexa [HOK
@yHKIHUS INIOTHOCTU U CBOMCTBA https://m.edso0o.ru/97¢19f59
HOPMAaJIbHOT'O pacipeiesIeHUs
[IpakTuueckas pabora c
15 HCIIOIB30BAHUEM DJIEKTPOHHBIX Bubmorexa ITOK
P https://m.edsoo.ru/1f1f9ad9
Ta0JIHIL
[ToBTOpenue, 06001IIEHNE,
cUCTeMaTU3alus 3HaHUH.
16 CiyyaliHble ONBITEI U BEPOATHOCTH Bubmorexa ITOK
i N o P https://m.edso0.ru/430d330a
city4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCIIBITAHUN
[ToBTOpeHnue, 060061ICHNE,
CHUCTEMAaTU3alys 3HaHUH.
17 Cny4aiiHple ONBITEI U BEPOSITHOCTH Eubmorexa IIOK
i o " P https://m.edso0.ru/a573a292
city4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCIIBITAHUN
Bubnumoreka IIOK
18 [ToBTOpeHme, 0600IICHNE, nommoreka L{

https://m.edsoo.ru/32bc29bf



https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/9f5b423d
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crucTeMaTu3alurs 3HaHH.
CiyyaliHble ONIBITHI U BEPOSITHOCTH
ciy4yaiHbIX coObITuid. Cepun
HE3aBUCUMBIX UCTIBITAHUI

19

[ToBTOpeHue, 0600IICHNE 1
crucTeMaTu3alurs 3HaHH.
OnwucarenbHasi CTaTUCTHKA

bubmuoreka [JOK
https://m.edsoo.ru/b699ad0c

20

[ToBTOpenue, 0600IICHNE U
cuctemMaru3anus 3HaHui. OTBITHI C
PaBHOBO3MOYKHBIMHU
DJIEMEHTAPHBIMU COOBITHUSIMU

bubmuorexa [JOK
https://m.edsoo.ru/3fcbacf9

21

IToBTOpEHHME, 0000IIICHUE 1
cUcTeMaTu3alus 3HaHUM.
Brrunciienue BeposiTHOCTEM
COOBITHI ¢ IpUMEHEHUEM POopMYIT U
rpauyecKux MeTO0B
(koopauHAaTHas MpsiMasi, 1epeBo,
quarpamma Oiliepa)

bu6mmoreka [IOK
https://m.edso00.ru/272910f5

22

23

[ToBTOpenue, o6odIIeHNE 1
cHUCTeMaTU3alrs 3HaHU.
Brrunciienue BeposTHOCTEM
COOBITHI ¢ pUMEHeHHneM GopMyIT U
rpaduuecKux MEeTo0B
(koopauHaTHAs MpsMasi, IepeBo,
auarpamma Jusepa)
[ToBTOpenwme, 0600IIEHNE 1
CUCTEeMAaTH3aIHsI 3HAHUH.
CrnyuaiiHble BeJTMYUHBI U
pacrpeaesenus

bu6mmorexa [IOK
https://m.edsoo0.ru/5964f277

bu6mmoreka [IOK
https://m.edsoo.ru/00b2efb3



https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/5964f277
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[ToBTOpeHnue, 0600IICHNE 1

24 cHUCTeMaTU3als 3HaHH. 1 bubmuoreka [JOK
MareMaTnueckoe OKUIaHue https://m.edsoo.ru/aeal298c
CIIy4ailHON BEJIMYMHBI

o5 [ToBTOpenue, o6o0IIEHNE U 1 bubmumoreka [IOK
crucTemMaTu3auuvs 3HaHU https://m.eds00.ru/5006273e

26 [ToBTOpEHME, 0000IICHUE U 1 bubnunoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/5006273e

97 [ToBTOpeHue, 060061IeHUE U 1 bubnuorexa [JOK
cHUCTEMaTH3allis 3HaHUH https://m.edso0o.ru/5006273e

28 [ToBTOpenue, o6o0IIeHNE U 1 bubmmoreka [IOK
crucTeMaTu3alurs 3HaHUI https://m.eds00.ru/5006273e

29 [ToBTOpEHHME, 0000IICHUE 1 1 bubnnoreka [JOK
cUcTeMaTu3alus 3HaHu https://m.edsoo.ru/5006273e

30 [ToBTOpenue, o6o0IIeHNE U 1 bubmmorexa [IOK
CHCTeMaTHU3alus 3HaHU! https://m.eds00.ru/5006273e

31 [ToBTOpEeHue, 06061EeHNE U 1 bubnnorexka [JOK
CHUCTEMaTH3alMs 3HAaHUH https://m.edso0.ru/5006273e

39 [ToBTOpenue, 06001IeHUE U 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/5006273e

33 [ToBTOpenue, o6oOIIeHNE U 1 bubmmoreka [IOK
cHCTeMaTHU3alus 3HaHU! https://m.eds00.ru/5006273e

34 [ToBTOpenwme, 0600IIEHNE 1 1 bubmuorexa [JOK
CHCTEMAaTH3alus 3HaHUH https://m.eds00.ru/5006273e

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/5006273e
https://m.edsoo.ru/5006273e
https://m.edsoo.ru/5006273e
https://m.edsoo.ru/5006273e
https://m.edsoo.ru/5006273e
https://m.edsoo.ru/5006273e
https://m.edsoo.ru/5006273e
https://m.edsoo.ru/5006273e
https://m.edsoo.ru/5006273e
https://m.edsoo.ru/5006273e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA
UWTarh U CTPOUTH TAOJUIIBI U JHATPAMMBI

OHepI/IpOBaTB IIOHATHUAMMU: cpeaHee apI/I(l)MeTI/I‘leCKOC, MEAHUaHa,
HaI/I60JII)IHee, HaMMCHBIICC 3HAYCHUC, pa3dMax MaCcCUBa YHUCIOBBIX

JaHHBIX

6.3

OmnepupoBaTh TOHATHUSAMH: CIydalHBIH OKCHEPUMEHT (ONBIT) W
cilydaifHoe COOBITHE, DJIEMEHTAapHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ)
CIy4ailHOrO  ONbITA;  HAXOAUTH  BEPOSTHOCTH B  OMNBITAX  C
PaBHOBO3MOKHBIMU CJIy‘-IafIHI:IMPI CO6BITI/I$[MI/I, HaxXoJuTb W CPaBHUBATH

BCPOATHOCTH COOBLITHH B HU3YUCHHBIX CJ'Iy‘IEIfIHHX OKCIICpUMCHTAaxX

6.4

6.5

6.6

6.7

6.8

Haxomute u ¢dopMmynupoBarh cOOBITHS: IepeceueHue U OObeAHMHEHUE
JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY COOBITHIO;
MOJIb30BAaThCA  JIUarpamMmMamMu  OJinepa u  GOPMYyIOH  CIOXKEHHUS

BEPOATHOCTEN MPH PELICHUHU 3314

OnepupoBaTh NOHATHUSMHU: YCJIOBHas BEPOSITHOCTb, HE3aBUCHMBbIE
COOBITHS; HAXOIUTh BEPOSTHOCTH C MOMOIIBIO MpaBHJIa YMHOXKEHHS, C
MMOMOIIBIO JIEPEBA CIYYANHOIO OIbITA

[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEIICHUH 3a]a4
OnepupoBaTh MOHATHSMU: UCIIBITAHNUE, HE3ABUCUMBIC MCIBITAHUS, CEPUS
WCIBITAaHUH, yCIIeX U HeyJaua; HaXOAUTh BEPOSATHOCTU COOBITUN B CEpUU
HE3aBHCHMBIX MCIBITAHUM 10 NEPBOrO YCIE€Xa, HaXOAUTh BEPOSATHOCTU
COOBITHI B cepuM UcTibITaHul bepHysn

OnepupoBarh MNOHATUAMM: CIydallHas BEIWYMHA, pacHpeieseHue

BCPOHTHOCTCﬁ, AuarpaMma pacrpeCaciICHUA




11 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJbTara
5 Teopus BEpOATHOCTEN U CTATHUCTHKA
£ 1 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUW CIIy4YalhHOW  BEJIMYHUHBI IO
' pacnpeesIeHUIO WM ¢ TOMOUIbIO AUArpaMM
OnepupoBarh MOHSATHEM MaTEMaTHYECKOrO OXKUIAHHS, MPUBOJIUTH
£ 5 MpUMEpPhl  TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOe OKHUJIaHUE
' CIIy4aiilHOM BENWYMHBI, HAXOAUTh MAaTEeMAaTUYECKOE OXKUJAHUE IO
JTAHHOMY pacrpe/IeICeHUIO
5.3 Nwmets nipeacrabiieHne 0 3aKOHE OOJIBIINX YHCE
5.4 Nmets npeacraBiaeHne 0 HOPMaJIbHOM PaCIpeACIICHAN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

Kon
6 Teopus BEpOSTHOCTEN U CTATUCTHKA
[IpeacraBnenne HaHHBIX C MOMOHIbIO Tabimuu u  guarpamm. CpenHee
6.1 apudMeTHYeCKoe, MeauaHa, HauOoJbIlee W HAaWMEHbBIIEEC 3HAYCHUS, pa3Max,
JTUCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cray4aliHple SKCIIEPUMEHTHI (OIBITBI) M CIydailHble COOBITHS. JJIeMEHTapHBIC
coObiTusa (ucxonbl). BepositHOCTh cimyuaiiHOro coObITHA. bin3ocTh 4YacTOThl U
6.2 BEpOSATHOCTH COObITHI. CiydallHbIe OMBITHI C PABHOBO3MOXKHBIMHU AJIEMEHTapHBIMU
cOObITUAMU. BeposSTHOCTM  CcOOBITUH B ONBITAX C  PABHOBO3MO>KHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU
6.3 Onepanuu  Hajg COOBITUAMH: TEpeceYeHue, OOBEAMHEHHE, MPOTHBOMOIOKHbBIC
' coObITus. uarpammel Ditnepa. @opmyna cioxkeHUs: BEpOsSTHOCTEH
6.4 VYcnoBHass BEpOSATHOCTb. YMHOXKEHHE BeposTHOCTEH. JlepeBo  ciay4yallHOTO
' skcniepuMmenTa. @opmyria mosHOM BepoaTHOCTU. HezaBucumeblie cOOBITHS
65 Komb6unaroproe mpaBmwio ymHOxeHus. IlepectanoBku u ¢akropuan. Yucio
' couetanuil. Tpeyronbauk Ilackana. @opmyna Ounoma HeroToHa
bunapHblii cnyyaiiHeli ONBIT (WCIBITaHUE), ycnmex M Heydada. HesaBucumble
6.6 ucnbiTanus. Cepusi HE3aBUCHUMBIX MCHOBITAHUKW 110 nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIBITAHUI bepHymm
6.7 Crnydaiinas BennunHa. Pacnipenenenue BeposiTHOCTeH. J[narpamma pacmpeneineHusl.

HpI/IMepH pacnpeneneHHﬁ, B TOM YHCJIC TCOMETPHUICCKOC U OMHOMHMAIIBHOE




11 KIIACC

Kon

5.1

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

UucnoBble XapaKTEPUCTUKU CIYYaMHBIX BEIMYMH: MAaTEMAaTHUYECKOE OKHIaHHE,
JIUCIIEPCUsl U CTAHIAPTHOE OTKJIOHEHHE. [Iprumepbl MpuMeHeHHUsT MaTEMaTUYECKOTO
OXXHMJIaHMsI, B TOM YHCJE B 3a7a4yax U3 MOBCEIHEBHOM >XM3HU. MaTemaTudeckoe
OXKHMJIaHWEe OWHAPHOM CIIy4aliHOW BENTMYHMHBI. MaTeMaTHYeCKOe OXKHIAaHHE CYMMBI
CIy4alHBIX BEJIMYMH. MaTeMaTuuecKoe OXUIAHWUE U JUCIIEPCUS T€OMETPUUECKOTO

¥ OMHOMHUAJIBHOTO pacIipeieIeHH

5.2

3akoH OONBIIMX YKCENl U €r0 poJib B HayKe, MpuUpoje U oluiecTBe. BribopouHbrit

METO/I UCCIIEAOBAHUI

5.3

[Ipumepsl  HENpPEpBIBHBIX ~ CIy4alHbIX BenuyuH. [loHSATHE O TMIIOTHOCTH
pacnpenenenus. 3a1aun, NPUBOAAILIME K HOpMaIbHOMY pacupenenenuto. [lonstue o

HOpMAJIbHOM pacrpCacIICHUNU




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHus

Branenne wMeromamm J0Ka3aTeNbCTB, AITOPUTMAaMHU PELICHUS 3ajad;
yMeHue (OpMyIUpOBaTh M ONEPUPOBATh MOHSATHAMH: OIpE/CIICHHE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPHU3HAK, JJOKa3aTelbCTBO,
paBHOCWIIBHBIE (HOPMYIHMPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHUPOBATH
0o0paTHOE M TIPOTHUBOIMOJIOKHOE YTBEPXKACHUE, MIPUBOIUTH HPUMEPHI |
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW WHAYKIHH,
MPOBOJUTH JTOKA3aTEeIbHBIE PACCYXICHUS NPU PELICHUU 3a]ad, OLICHUBAThH
JOTHYECKYI0  TMPAaBWJIBHOCTh  PACCYXKACHWUH; yMEHHE  OINEpUpOBaTh
HOHSATHSMHU: MHOXKECTBO, INOJIMHOXKECTBO, ONEpAIlMU HaJ MHOXXECTBAMU;
YMEHHE HCII0JIb30BaTh TEOPETHKO-MHOKECTBEHHBIH armapaT /Uil OIHCaHUs
pEaNbHBIX NPOLIECCOB M SBJICHUH M MPH PEIICHUU 3a]1ad, B TOM YHCIE W3
JPYrUX YYeOHBIX IPEJMETOB; yMEHHE OINEepHUPOBATH IMOHATHAMU: Tpad,
CBSI3HBIA Tpad, nepeBo, IHKI, rpad Ha IJIOCKOCTH; yMEHHE 3aJaBaTb U
OMHUCHIBATh Tpadbl Pa3IMYHBIMH CIIOCOOAMHU; HCIIOJIB30BaTh Tpadbl MPH
peleHnH 3a1a4

VYMeHue onepupoBarh MOHATUSAMHU: HATYpalbHOE YHUCIO, LENOE YHUCIIO,
CTENEHb C IIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
paloHaIbHBIM IOKA3aTeNIeM, CTENEHb C JAEWCTBUTEIbHBIM IOKAa3aTelIEM,
jgorapudm 4YHUCIa, CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJBHOIO YHCIA,
OCTaTOK [0 MOJIYJI0, PalMOHAIBHOE YHCIO, UPPALMOHAIBHOE YHCIO,
MHO’KECTBa HAaTypaJlbHbIX, LI€JbIX, PALIMOHAIBHBIX, JEMCTBUTEIbHBIX YHCET;
YMEHHE HCIIONb30BaTh MpPHU3HAKK JEIUMOCTH, HAUMEHbUIMHA OOImui
JenuTeNs W HauMeHblllee oflee KpaTHoe, ainroputM EBknmpa npu
pEIIeHNN 3a/ay; 3HAKOMCTBO C Pa3JIMYHBIMHM IO3ULMOHHBIMH CHCTEMaMU
CUHCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUEHUH U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHsAMU M JorapudmMamu, npeoOpa3oBaHus ApOOHO-
paloOHaJIbHBIX  BBIPAKEHUN;  yYMEHHE  ONEpUpOBaThb  MOHATUSAMHU:
MOCIe0BATENbHOCTh, apudMeTnyeckass MpPOrpeccusi, TreoMeTpudecKas
nporpeccusi, OECKOHEUHO yObIBarollass TeOMETpHUYecKas IpOorpeccus;
YMEHHUE 3aJaBaTh MOCJIEIOBATEIBHOCTH, B TOM UHUCIE C IOMOILBIO
PEKYpPPEHTHBIX (HOpMYJ; YMEHHE ONEepUpOBaTh MOHATUSMHU: KOMILJIEKCHOE
YHUCJIO0, CONPSDKEHHBIE KOMIUIEKCHBIE UHWCJA, MOJYyJb M  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCHM  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TpPUTOHOMETpHUecKas M  anreOpanyeckas); YMETb
MIPOU3BOJIUTH apUPMETHUECKHUEe JEeHCTBUS C KOMIUIEKCHBIMH YHCIIaMHU;




NPpUBOAUTE MPUMCPBI UCIOJIB30BAHUSA KOMIUICKCHBIX YHCCII; ONCPUPOBATH
MNOHATUSMHU:  MaTtpuma 2%X2 u  3%X3,  onpenenuTesb  MaTpUIbL,
reOMETPUYECKUIN CMBICI OMPEIETUTENS

YMeHue onepupoBarbh IOHATHUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTeIbHbIC, CTENECHHbIC, JOrapU(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMbI; YMEHUE OIIEPUPOBATH ITOHATUSIMU:
TOKIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPAaBEHCTBO,
CUCTEMAa YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pelIaTb YPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITapaMeTPOM; IIPUMEHATh YPABHEHMsI, HEPABEHCTBA, UX CHUCTEMBbI
JUIA PELICHHsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 Pa3iIMyHbIX objacreit
HAyKU U PEAIbHOU KU3HU

YMeHue onepupoBarh MOHATHAMM: (YHKIMS, 4YETHOCTh (YHKLHUH,
HEPUOJIMYHOCTh (PYHKIUMH, OrPAaHMYEHHOCTb (YHKLIHUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAMMEHbIICEC 3HAYCHHS
(GyHKIMK Ha MPOMEXYTKE, HENpepbhiBHAS (DYHKIUSA, aCUMIITOTHI Tpaduka
¢GyHKIMM, NepBas M BTOpas MPOU3BOAHAS (DYHKLMH, T€OMETPUUYECKHI U
¢u3nyecKuil CMBICI IPOU3BOJHOW, IepBOOOpa3Has, OMNPECIIEHHBIN
UHTErpajl; YMEHHE HaXOIUThb ACUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IIPOU3BEIEHNUS, YACTHOTO U KOMIIO3ULIUU
GyHKUMH, HAXOIUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLUMH; YyMEHHUE HCIIOJIb30BaTh
IPOM3BOJHYIO JUIsL MCCIeloBaHUA (DYHKIMI, HAaXOQUTh HamOONIbLIME U
HauMEHbIINE 3HAa4eHHUs] (YHKIUN; CTPOUTHh TpauKU MHOTOUJIEHOB C
UCIIOJIb30BaHUEM  ammapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSTh
IIPOM3BOJHYIO JUISl HAXOXKJEHUS HAWIYyYlIero peleHusl B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAWUTh
IIOIAAN U 00bEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH IPUMEPHI
MaTeMaTHYECKOr0 MOJEIUPOBAaHUS C MOMOIbI0 auddepeHnanbHbIX
YpaBHEHUNU

YMeHue onepupoBarh MOHATUAMU: rpapuK QyHKIMH, oOpaTHas QyHKLHSA,
KOMIO3UIMS (QYHKUMH, JMHEWHas QYHKIMs, KBajapaTHuHas (QYyHKIUS,
pauuoHanmbHass (QYHKLUSA, CTeNeHHas (QYHKIMs, TPUTOHOMETPUYECKUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIMHU, MOKazaTeslbHas U
jgorapupmuueckas (GyHKIHUU; YMEHHE CTPOUTh TIpauKH H3Yy4EHHBIX
(byHKIUH, BBITOIHATH NMpeoOpazoBaHus IpaduKoB (GYHKIIMHA, UCIIOIb30BaTh
rpaduKy UIS W3yYCHHUs MPOILECCOB M 3aBUCHMOCTEH, MIPHU pPEIICHUH 3amad
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3a/ad W3 PEajbHON KHU3HH, BBIPAKAThH
dbopMyTaMu 3aBHCHMOCTH MEXIY BEITHUYWHAMHM; HCIIOJE30BaTh CBONCTBA H
rpaduku QyHKUMHA A7 pelieHHs] ypaBHEHUH, HEpaBeHCTB U 3ajad C
napameTpamMi; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXKECTBA
peleHni ypaBHEHNH, HEPABEHCTB U UX CUCTEM




YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JIBUXKEHHE, pabOTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJOTH, 3a/ladyil U3 O0JacTU YIpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypPAaBHEHUS, HEPAaBEHCTBA M HX
CHUCTEMBbI 1O YCJIOBHMIO 3a/layd, HCCIENO0BAaTh IIOJYyYEHHOE pEIIECHUuE U
OLICHUBATh TPABAONOJOOHOCTh PE3yJbTaTOB; YMEHHE MOJCITUPOBAThH
peajibHblE CHUTYallMM Ha $S3bIKE MaTEeMaTHKH; COCTaBIIATh BBIPAKEHUS,
YpaBHEHHs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/a4H, UCCIEN0BATh
NOCTPOCHHBIE ~ MOJIEIM C  HWCHOJBb30BAaHWMEM  ammaparta  anreOpsl,
MHTEPIIPETUPOBATH [1OJTYYEHHBIN pe3ysbTar

YMeHue omepupoBaTh MOHATUSAMHU: CpelHee apudmMeTHdeckoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIEE 3HAUYCHMsS, pa3Max, JUCIEpPCUs, CTaHJIApTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
uHPOpPMALIKIO, TPEACTABICHHYI0 B TAaONUIAX, Ha AMarpammax, rpadmukax,
OTpaKaloOIIyl0 CBOWCTBA peajbHBIX MPOLECCOB U SIBJICHUMN; MPEICTABIAThH
MHPOpPMALMI0O C TOMOLIBIO TaObNMIl M  JAdarpamMM; HCCIel0BaTh
CTaTUCTHYECKUE JaHHBbIe, B TOM YHUCIIE C IPUMEHEHHEM TrpaduyecKux
METO/IOB U 3JIEKTPOHHBIX CPEJACTB; rpauyecKu HccIe0BaTb COBMECTHBIE
HaOJII0IEHNUS C TOMOIIIBIO JIMarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue onepupoBaTh IMOHATUSMHU: CIy4YalHBIA ONBIT M CIIydalHOE
COOBITHE, BEPOATHOCTh CIYy4alHOTO COOBITHUSA; YMEHUE BBIYHUCIATH
BEPOSTHOCTb C MCIIOJIb30BaHMEM TIpaUUecKUX METOJIOB; IHMPUMEHSAThH
GopMyNbl CIIOKEHUS M YMHOXEHMs BepoATHOCTEeH, (GopMmylly MOIHOM
BEpOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHMBAaTh BEPOATHOCTH peajbHBIX COOBITHI; yMEHHE OIEepPUpPOBATh
NOHATUSIMM:  CIy4yailHash BeJIMYMHA, paclpefesieHue BEepOsITHOCTEH,
MaTeMaTUYeCcKoe OXHJaHWue, JUCHEepCUs U CTaHJApTHOE OTKJIOHEHHUE
CIy4ailHOM  BeJIMYMHBI, (QYHKUMHM  pacrnpeieneHuss U  IUIOTHOCTH
PaBHOMEPHOI0, MOKA3aTEJIbHOIO U HOPMAJIBHOTO PaclpeiciiCeHu; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCHpEICNICHUN s PELICHMs 3a/ad;
3HAaKOMCTBO C TOHSTHUSAMH: 3aKOH OOJIBIINX YHUCET, METOJbl BHIOOPOUYHBIX
UCCIIEIOBaHMI; YMEHUE PUBOIUTH IPUMEPHI IIPOSBIECHUS 3aKOHA OOJIBIINX
YyHhcesl B NPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMEHHME OIEpUpOBATH
MOHATUSIMM:  COYETAaHUE, I[IePEeCTaHOBKAa, YHCIO COYETaHUH, YHUCIO
nepectaHoBok; OuHOM HblOTOHA; yMeHHE NTpPHUMEHSTh KOMOMHATOPHbBIE
GbakTbl W pacCyXIeHUs s pelleHus 3a7ay; OLEHUBAaTh BEPOSITHOCTH
peanbHBIX  COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH ITOJTYUEHHBIN pe3ybTar

YMmenne ONCprupoOBaAThH IOHATUAMU: TOYKa, mnpsamas, IIJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA YyIJa, IUIOCKUI yroJ, IBYIpPaHHbBIN
YIOJI, TPEXTPAHHBIN Yroj, CKPEIIUBAOIIMECS MPAMbIC, MapaUICTbHOCTh U
NEPHEHAUKYIIAPHOCTD NPAMBIX U IUIOCKOCTEH, YrOJl MEXKIY MPSAMBIMHU, YrOJl
MEXIY NPSAMON U IIIOCKOCTBIO, YIOJ MEXAY IIIOCKOCTSAMHU, PACCTOSHUE OT
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TOYKH OO0 INUIOCKOCTH, PACCTOAHHUC MCKAY MPSAMBIMH, PACCTOAHHUEC MCKIY
IIJIOCKOCTAMHU, YMCECHHUC HCIIOJB30BaTh IpU PEIICHHU 3aJad HN3YUCHHBIC
(baKTBI N TCOPEMBI INIAHUMCTPHUU, YMCHHUC OLUCHHUBATH Pa3sMEpPhbI 00BEKTOB
OKpy>XKammero Mvpa, CTpOUTbh MATEMATHUYCCKUE MOJACIN C IIOMOIIBIO
rCOMETPHUICCKUX MOHATHH | BCJIIMYMH, peulaTb CBsJA3aHHBIC C HHUMHA
MPAKTUYCCKUC 3aJa4r

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYPBI, 00BEM (GUTYDHI,
MHOT'OIPAaHHUK, IPAaBUJIbHBIA MHOTIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
KyO, mnapajuienenumnesa, mnpusMma, nupamuaa, ¢Gurypa M TOBEPXHOCTh
BpallleHus, LWINHAP, KOHYC, mmap, cdepa, miomane cdepsl, IUIOMAIL
MOBEPXHOCTH TNHPAMHJIBI, TPU3MBI, KOHYCa, LWIMHIApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesieNuIeaa, MNUpaMuAbl, IPU3MBbl, LWIMHAPA,
KOHyca, Ilapa, pa3BEPTKa IMOBEPXHOCTH, CEYEHMs KOHyca U LMIMHIAPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEYEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUeHUE
MHOTOTPaHHHMKA, M300pa)kKaTh MHOTOTPAHHUKH, (DUTYpPBl U TIOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUs], B TOM YUCIIE C IMOMOILIBIO 3JEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSTHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh ONpeAeaeHus] U3y4aeMbIX (UTYp, BBIIBUTaTh THMIIOTE3HI O
CBOWCTBAX M TMpPHU3HAKAX T'EOMETPUYECKUX (Uryp, 0OOCHOBHIBATHHIIM
ONpoBepraTh MX; YMEHHE NPOBOJAUTH KIACCHPHUKAIMIO GUTYp TI0
pPa3IMYHBIM TPU3HAKaM, BBIIOJHATE HEOOXOAWMBIC JIOTIOJIHUTEIHHBIE
IIOCTPOCHUS
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YMeHue  onepupoBaTb IOHATHSAMM: JIBUKEHME B  IPOCTPAHCTBE,
napaﬂnem,Hmﬁ MNEPEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue M0A00UsI, NOJOOHBIE (UIYPB; YMEHUE
pacro3HaBaTh paBHbIE W MOA0OHBIE (DUTYpPBl, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; MCIOIb30BaTh F€OMETPUUECKHUE OTHOLIEHUS MpHU
pelIeHUH 3ajlay; HAaXOJUTh T'€OMETPHUYECKHE BEIMYMHBI ([UIMHA, YTod,
101 b, 00BEM) IPU PELLICHUU 33]a4 U3 JPYTUX y4EOHBIX IPEIMETOB U U3
peanabHOM KM3HM; YMEHUE BBIYMCIATH N€OMETPUYECKHE BEIHMUMHBI (JIIHHA,
yroj, Mioaas, 00BEM, IUIOIMIA[L MOBEPXHOCTH), UCHOJb3Yd H3yueHHbIE
q)OpMy.]'II)I U MCTOABLI, B TOM 4YHCIIC: IJIOaAb IOBCPXHOCTH IHPAMHIEBI,
IpU3Mbl, KOHyca, LMIUHApA, Iulomaas cdepbl; o00béM  KyOa,
MPSAMOYTOJIBHOTO NapaJuledenuIiea, MNUpaMUuabl, TPU3MBI, LUIAHAPA,
KOHYCa, I1apa; yMeHUEe HaXOUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD
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YMeHue onepupoBarh MOHATHSAMU: NPSAMOYTOJbHAsI CUCTEMa KOOPAMHAT,
BEKTOP, KOOPJAMHATBHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha YHCIO, pa3IoKEHHWE BeKTopa 1o 0asucy,
CKaJISIPHOE TPOM3BEACHUE, BEKTOPHOE NPOU3BEACHUE, YIOJd MEKIY
BEKTOpPaMH; YMEHUE HCIOJIb30BATh BEKTOPHBIN U KOOPJAWHATHBIA METOM JJIst
pellIeHrs] TEOMETPUUYECKUX 3a4a4 U 3a1a4 APYTUX YIeOHBIX IPEIMETOB
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YMenne BbIOUpaTh MOIXOANIUNA METO IS PEIIeHUs 3a/1a4d; TTOHUMAaHHe




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH MPHUPOAHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJIGHWH; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIAUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
1 Yucna v BBIYUCICHUS
1.1  HarypaubHble u nemnble yncia. [IpuzHaku 1e1MMOCTH EbIX Yhcel
12 Panmonanbubie  umucna.  OOBIKHOBEHHBIE M JIGCATHYHBIE ApOOM, TPOLIEHTHI,
OCCKOHEYHBIC MTEPUOUUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HATypajdbHOW creneHH. JleHCTBUS ¢ apuMETHUYECKUMH
' KOPHSIMU HAaTypaJbHOW CTETIEHU
14 Crenenb ¢ nenpiM nokasareneM. CreneHb ¢ palMOHaIbHBIM NoKazateneM. CBoiicTBa
' CcTereHu
15 CuHyc, KOCHHYC ¥ TAaHIEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapu¢wm uncna. JlecsTuunble 1 HATYpaJIbHBIE JOTapU(PMBI
JelicTBuTenpHble ynciaa. ApupMeTHdeckue onepanuu ¢ JeHCTBUTENbHBIMU YUCIAMH.
1.7 IlpubnmxEHHbIE BBIUUCIIEHUS, PaBUIa OKPYIJICHUS, IPUKUKA U OLIEHKA pe3ysbTaTa
BBIUNCIICHUN
1.8  IIpeoGpa3oBanue BEIpAKESHUN
1.9  KomuiekcHble yncia
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1  llensle 1 IpoOHO-pallMOHATIBHBIE YPABHEHUS
2.2  HppaunoHanbHBIE YpaBHEHUS
2.3 = TpuroHoMmeTpuiecknue ypaBHEHHUS
2.4 Tloka3arenbHble U JorapupMuyecKre ypaBHEHUs
2.5  llensle 1 TpoOHO-paIOHAIEHBIC HEPABEHCTBA
2.6  HppaunoHanabHble HEPABEHCTBA
2.7 lloka3arenbHbIe U JIorapu(PpMUIECKre HEpaBEHCTBA
2.8  Tpuronomerpuyeckue HepaBeHCTBA
2.9  CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10  YpaBHeHus, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Marpura cucTeMbl TUHEHHBIX ypaBHeHUH. OnpeaenuTeNs MaTPHIIBI
3 OyHKIHH U TpaduKh
31 Oyukuus, cnocodbl 3amaHus ¢(ynkuuu. [paduk ¢yHxnun. BsaunmHOo o00paTHBIE
' ¢ynkuuu. YétHele 1 HeuéTHbIe QyHKUMU. [lepruoanueckue GyHKIMH
Ob6nacte ompeaeneHuss W MHOXECTBO 3HaueHWd ¢GyHkuuu. Hynmum  QyHKoum.
3.2  TlpoMexyTKH  3HAKONOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

Makcumymbl 1 MUHUMYMBI QyHKIIUU. Hanbomnbliee 1 HauMeHblIee 3HaueHNUEe (PYHKIIMH




Ha IPOMEXYTKE

Crenennas pyHKIMS C HaTypaJbHBIM U LIeJbIM Moka3zareneMm. EE€ cBoiicTBau rpaduk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4  Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKu
3.5  llokasarenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHKIMA. CBoMCTBAa (DYHKIIHM, HEMTPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEMH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna ciI0XKHBIX IPOIEHTOB
4 Hauana matemaTu4eckoro aHaausa
4.1  TlpowmsBonmHas pyHkiuu. [Ipon3BoaHBIC AIEMEHTAPHBIX (YHKIIAN
[IpumeneHre mNPOM3BOAHON K HCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTh H
4.2  okctpemymbl. HaxoxaeHue HamOONbIIEr0 M HAMMEHbBIEro 3HAa4eHHUs (QYHKIUH Ha
OTpe3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 = MHoxecTBO, onepaiuu HajJ MHOKecTBaMHu. [{uarpammel Ditiiepa — Benna
5.2  Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1  OmnucarenbHasi CTAaTUCTHKA
6.2  BeposTHOCTB
6.3  KomOunaropuka
7 I'eomeTpus
7.1  ®urypsl Ha MJIOCKOCTH
7.2 | TlpsMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 = MHOrorpaHHUKH
7.4  Tena v NOBEPXHOCTHU BpAIIEHUS
7.5  KoopauHaTel U BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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