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MOAYJIb «AJIredpa U Ha4aJIa MaTeMaTH4YeCKOro aHaau3a. ba3osrblii ypoBeHb»
(ID 574407)

MHNOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yue6HOro Kypca «Anredpa 1 Hadajga MaTeMaTH4YECKOTO
aHayn3a» 0a30BOro ypoBHs s oOywarommxcs 10 —11 kimaccoB pazpaboraHa Ha
ocHOBe DeniepalbHOTO TOCYTaPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIIETEHIIUSIMH, COCTABJIIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa30BaHUsl, LEJIOCTHOCTh OOLIEKYIBTYPHOIO, JMYHOCTHOTO U MO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIUXCS.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajga MaTeMaTHYECKOTO aHAN3a» SBJSETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuUIed MIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
a0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM JIJII OCBOCHHS
KypcoB HWH(GOPMATHKH, OOIIECTBO3ZHAHUS, HWCTOPWUH, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalluecs OBJIAJCBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOU Gopme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY JIS
YCTEIIHOTO OBJAQJCHHUS 3aKOHAMU (U3WKH, XUMHUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XU3HH. B TOoXke Bpems oBlajeHue
aOCTpAaKTHBIMA U JIOTHYECKH CTPOTHMHM MATEMATHYCCKUMHU KOHCTPYKIIHSMU
pa3BUBAaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOIh30BaTh 0000IIEHNE U KOHKPETH3aIlMI0, a0CTparupoBaHue u
aHAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHne. B xome n3ydenus
anreOppl W Hadajdl MaTeMaTHYeCKOro aHaiW3a B CTaplied IIKOJE ydJalluecs
MOJIYYatOT HOBBIM OIBIT PEIIEHUS TMPUKIATHBIX 33J1a4, CaMOCTOSATEIHLHOTO
MIOCTPOCHUST MaTEMaTHYSCKUX MOJIeJIeH peallbHbIX CHUTYyalluii M HHTEpIIpETAIluu
MOJIYYCHHBIX  pEIICHUHM, 3HAKOMSTCA C  TIpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTE B TMpUpPOJIE, HAyKe U B MCKYCCTBE, C BBLIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPBITUSMHU U UX aBTOPaMH.



Kypc ob6nagaer 3HaUMTENbHBIM BOCIUTATENbHBIM MOTEHIMATIOM, KOTOPBIN
peanu3yeTcs Kak 4yepe3 y4eOHbId Marepuaj, CIoCOOCTBYIONMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduky ydeOHOM AesaTenbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOIOJIKUTEIBHON
KOHIICHTPAIlMM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus aiaredpe M HadyalaM MaTeMaTHYeCKOTro
aHaJIK3a JIEKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOIUUECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«Dyukuuu  u rpaduku», «YpaBHEeHUST W HepaBeHCTBa», «Hauana
MaTE€MaTU4YecKoro aHanu3a», «MHoXkecTBa U JIoOTHKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOyuyeHusl B CTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMU H  pa3aenaMd. JlaHHbIA Kypc — SIBJISIETCS
MHTErPATUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTEMaTUYECKUX JUCIUIUIMH: anredpa, TPUrOHOMETPHSI, MAaTEMaTUUECKUIN aHaAIU3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
IIMPOKUM MAaTEeMaTHUYECKUM afmapaTroM, Y HUX MOCJIe0BaTeIbHO (HOopMUpyeTcs U
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MaTEMaTHYECKYH0 MOJEIb pPEATbHON
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYEHHbIE B Kypce «Airedpa W Hadaia
MaTEMaTUYECKOr0 aHaJIN3ay, IJIs PElIEHUsI CAMOCTOSATENBHO CHOPMYIMPOBAHHON
MaTeMaTUYECKOU 3a7auM, a 3aT€M UHTEPIPETUPOBATH MOJIYUEHHBIN pEe3yNbTaT.

CopnepxaTenbHO-MeTOANYECKass TUHUA «Hucna v BBIYUCICHUSD 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose oco0oe BHUMAHHE YACHSIETCS
(OpMHPOBAHUIO TPOYHBIX BBIYMCIHUTENBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pallMOHANIbHO BBIMOJHATh JEUCTBUSL C HUMH, JAENaTh HNPUKUAKY, OLECHHUBATh
pesynbrar. OOyuyaromuecs NOJY4arOT HAaBBIKM MNPUONMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JIEUCTBUIM C YMCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
UCITIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BbIPAKEHUM.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOyueHusi B CTaplield IIKOJie, IMOCKOJbKY B KaXJOM pasjliele MpOorpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromiuecs OBIaleBaIOT
pPa3IMYHBIMM METOJIAMU PEUIECHUSI LEJbIX, PAlMOHAIBHBIX, HPPAIMOHAIIBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIB3YIOTCS IPH HUCCIIEOBAaHUI
GyHKIHNA C TTIOMOIIBIO TTPOU3BOMIHOM, PEIICHUHM TMPHUKJIAJAHBIX 33/lad W 3a7a4 Ha
HAaxXOXKJE€HUE HauOONBIIMX W HAUMEHbIIUMX 3HauyeHUW QyHkuuu. [lanHas



coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMUpOBaHHE YMEHUI
BBIMOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COJEpKaIlMX CTENEHU U JorapupMbl. braronaps H3ydeHHIO anre0panyeckoro
Marepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTHUE  AJTOPUTMUYECKOIO U
aOCTPaKTHOTO MBIIUICHUS YYalluXcs, (OPMUPYIOTCS HAaBBIKH JETyKTHBHBIX
paccyxaeHudd, paboTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTABICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BMJIE€ PAaBEHCTB U HEpPaBEHCTB. AureOpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUHM W TpaduKu» TECHO
NIEPEIUIETAETCA C IPYTUMH JIMHUSAMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTb U3Y4YECHUS MaTepHaIa. N3yuyenune CTEIIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKoB, UCIOJIb30BaHUE (PYHKIUH IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHUE
ynensiercs: (pOpMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. MaTtepuan 3Toi cojepKaTesIbHOW JIMHUN HalleJIeH Ha pa3BUTUE YMEHUM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXKAaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero mzyuenue
CHOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a]ad,
JOCTYMHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXXHOCTb MCCIIEI0BAaTh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIME U HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTyaluH,
HAXOXKJIEHUS HAWJIy4dllero PEIIeHHs B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAILHO-IOTHYECKOTO U KPEaTUBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEeXHUKEe U HcKyccTBe. OOydammuecs Yy3HAIOT O
BBIJAIOLIUXCSl pE3ysbTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MATEMaTUKH Kak
HAyKH, U UX aBTOpax.



CopnepxaTenbHO-METOANYECKast JTUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
NOCBSILLIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTeMaTWKH U NPEaararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONUN BCE pa3/eibl MATEMATUKU U €&
MPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MAaTEeMaTHYECKUE TUCHUIUIMHBI B €IUHOE
uenoe. IToatoMy BakXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETUKO-
MHO>XECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO0 aHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBI MATEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOPhIE IPU3BAHbI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUi, UCCIIETOBAHHUS
THX MOJEJIed C MOMOIUIBbIO ammapaTa anareOpbl U MaTeMaTHYeCKOro aHaiu3a U
MHTEPIIPETALNN MTOTYYEHHBIX pE3yJbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIU
U3 pa3eoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUall Kypca MIHPOKO HCIOJIb3YETCS
JUISL pelieHusl NMPUKIaaHbIX 3aaa4. [Ipu penieHun peanbHbIX MPAKTUUECKUX 3a/1ad
y4daluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJb30BATh AHAJIOTHIO, 0000IIAaTh UM KOHKPETU3UPOBATh
npobiemy. [lesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B MpOIlECCe M3YyUEHHUsS BCEX TeM Kypca «Aurebpa u Haudana
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydyeOHOM maHe Ha M3yd4eHHE Kypca aiareOpbl M Hayal MaTeMaTH4eCKOro
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.



COIAEPKXAHUE 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 KU3HMU.

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

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3amucu
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.

CHHYC, KOCHHYC M TaHI€HC YMCJIOBOrO 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 3a1a4
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.
[TpomexyTkH 3HAaKONOCTOSAHCTBA. YETHBIE N HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa u rpaduk KOpHsS N-O CTENEHHU.



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
nporpeccun. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHUE MPOrPECcCHH st
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 SIBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX 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 YPABHEHHS 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  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

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

Tpuronomerpuueckne QPyHKITUU, UX CBOWCTBA U TPAPUKHU.

[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€ BO3HMUKAIOT MPH PEUICHUU 3a]ady U3 JPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

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

[IpousBoaHble  dJME€MEHTApHBIX  QyHKIUN.  DopMynbl  HAXOXKIACHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

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

[IpuMeHeHnEe NTPOU3BOJHOM JUI HAXOXKACHUS HAWJIY4llIer0 pEIICHHS B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no popmyne Hetorona—JleiiOHuna.



ININIAHUPYEMBIE PE3YJIBTATBI

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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIUN 00YUAIOMIEroCs] Kak aKTHBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAasi 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBOro U 0e€30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur W peanu3oBbIBATH COOCTBEHHBIC >KM3HEHHBIC IUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PELICHUHU IPAKTUYECKUX 3a/1a4 MaTEMaTHYECKON HAIPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHUEM BIUSHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpHUEHTAlMe Ha NPUMEHEHUE MATEMATHYECKMX 3HAHUM JUIA pElIeHUs 3a7a4 B
0o0JaCTH OKpY’XKaromiel cpejpl, IUIAaHUPOBAHMSI TMOCTYNIKOB M OIEHKH HUX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPE/Ibl.

[{eHHOCTH HAYYHOTO IMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HayKM Kak c(epbl UYelIOBEYECKOH MAeATEeIbHOCTH, JTANoOB €&
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaTeéMaTUKU M MAaTeMaTUYECKOW KyJNbTYpOM KaK CpPEACTBOM IIO3HAHUS MHDPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 W HCCIEHOBATEIBCKYIO JIESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTePU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIIMUSHbIMU OeUCEUIMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oevicmeus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(UKaluy, OCHOBAaHUS JUIsi OOOOIIEHUS M CpPAaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



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

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (akTax, JaHHBIX, HAONIOJACHUSX U YTBEPKICHUSX;
npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYeCKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEILICHUs, BBHIOMpATh HauboJee NOAXOMAUUMNA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyapoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMupoBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabota ¢ undopmarmeii:

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

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUOB M (JOPM TIPEICTABICHHUS;

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



2)

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

CchoOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVUATOUWUXCAL.
OO0uieHue:

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

B X0JI€ 00CYKIEHUS 3a7]aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIAEMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOMCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvlie  Oelicmeus, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

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

y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

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



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBbI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa U Hayalla MaTeMaTHUECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECrednBaTh JOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS U JAECATUYHAS IPOOb, MPOICHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

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

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJIBIM IIOKa3aTelIeM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
paLMOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

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 00JacTe HAyKH U PeabHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXECHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJadyd, WCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMU: YETHOCTh U HEUETHOCTh (YHKUUH, HYJIU
(GYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

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

Hcnonp3oBath rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS IMPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

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

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA ITOCIEAOBATEIBHOCTEN U IIPOTPECCUM IJIsL PELLICHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

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

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE W HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumensaTs cBoicTBa CcTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IIOKA3aTEIBHOE YpPAaBHEHHE W HEPABEHCTBO; peELIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(msbl;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTApU(YMUYECKUX YPABHEHHUI U HEPABCHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

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

HaxoauTp peureHnsi NpoCTENIINX CHCTEM U COBOKYITHOCTEM PallMOHAJIBHBIX
YPaBHEHUW U HEPABEHCTB.

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

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUSAMH: [EepUoAHYEcKas  (YHKUUS, MPOMEXKYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUAMH: TpaUKU MOKA3ATEIbHOM, JOrapupMUYEecKord M
TPUTOHOMETPUUECKUX (PYHKUMH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIb30BaTh UX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

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

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
UCITI0JIb30BaTh F€OMETPUUYECKUIN M (PU3UUECKHUI CMBICI POU3BOIHOM ISl pELLICHUS
3aj1ay.

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

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIENOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBbI, TPUMEHSThH PE3yJIbTAThl UCCIEI0OBAHUS K MIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

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



Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (DYHKIUH; BBIYUCISATH WHTETpal
no popmyne Herorona—Jleibuua.

Pemarps npuknagHble 3a7adyd, B TOM YHUCIE COI[MAIBHO-DKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NPOrpamMMbl Bcero Kontpoarueie - Tpakruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHoOXecTBa pallMOHAJIBHBIX U
1 JIEMCTBUTEIILHBIX YKCell. PalinoHaabpHbIE 14 1
YpaBHEHUS U HEPABEHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeleM
3 Apudmerrnueckuii KOpeHb N—O# CTETICHH. 18 1
WppanmnonanbHble ypaBHEHHS 1 HEPABEHCTBA
Dopmyiibl
4 TpUroHoMmerpun. TpuroHomMerpuueckue 22 1
ypaBHEHUS
5) [TocnenoBarenpHOCTH U IPOIPECCUA 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 3 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoarupie | Ipaxriuseciue o0pa3oBaTejbHbIE
padoTshI padoThI pecypenI
CreneHsb ¢ pallMOHAIBHBIM [10KA3aTEIEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1
ypaBHEHHMSI U HEPABEHCTBA
Jlorapudmuueckas QyHKIIUSA.
2 Jlorapudmuueckue ypaBHEeHUS U 12
HEpaBEHCTBA
Tpuronomerpuieckue GyHKIUU H UX
3 rpaduku. TpUroHoMeTprUIeCKue 9 1
HEpaBEHCTBA
4 ITponsBoanas. [Ipumenenue nponsBoaHON 24 1
5 WHuTerpan n ero npuMeHeHus 9
6 Cucremsl ypaBHeHU 12 1
7 HatypanbHble U 11enble yncia 6
3 [ToBTOpeHue, 060061IeHNE, CUCTEeMaTH3aIUs 18 5
3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposBbie
n/n Tewa ypoka Bceero Kontpoabueie | Ipaxrmyeckue fllsyqennﬂ :)Iﬁlt)bal;OBaTeﬂbele
padoThI padoThI pecypenI
1 MHoxecTBO, onepany Hajli MHOXECTBAMH. 1
Huarpammsl Ditiepa—BenHna
Pannonanbueie yncna. OObIKHOBEHHBIE U
2 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OecKOHEUYHBIE IEPUOANYECKHUE IPOOH
ApudmeTndeckue oneparuu C
3 paloHaIbHBIMU YHUCIAMH, 1
npeoOpa30BaHMs YUCTOBBIX BHIPAKCHHI
[Ipumenenue qpobeit 1 MPOLEHTOB JIst
4 pELICHHS TPUKIIAIHBIX 3a/1a4 U3 Pa3INYHbIX 1
OTpaciell 3HaHUH U peabHOU KU3HU
[Ipumenenue qpobeit 1 MPOLEHTOB JIst
5) pelieHus MPUKIAIHBIX 33/1a4 U3 Pa3TuIHBIX 1
OTpaciel 3HaHUM U peabHOU KU3HU
6 JleicTBuTenbHbIE UKciia. PaimonanbHbIe U 1
MPpALMOHATIbHBIE YHCIIa
7 ApudmeTnueckue ornepanuu c 1
JIeMCTBUTENbHBIMU YU CIIAMU
[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIa
8 OKpYTJIEHUS, IPUKUIKA U OLICHKA 1

pe3yibTara BBIUMCIICHU N




TO)I(,I[CCTB& U TOXKICCTBCHHBIC

9
npeoOpa3oBaHus
10 YpaBHeHue, KOPEHb YPaBHEHHS
11 HepaBeHcTBO, pellieHre HepaBeHCTBA
12 MeToa UHTEpBaJIOB
13 Pemenue nensix U ApoOHO-paIMOHATBHBIX
YpaBHEHU U HEPABEHCTB
KoHnTtponbHas pabora o teme "MHOXecTBa
14 palMOHAIBHBIX U JICHCTBUTEIHHBIX YHCEIL.
PannonanbHble ypaBHEHHS U HEPABEHCTB"
15 OyHKIMS, CIIOCOOBI 3a/1aHus (HYHKIUH.
B3aumuo obpaTtHbie HyHKIIUU
['paduk pynkuuu. O61acTh onpeneaeHus u
16 MHOECTBO 3HaueHU# ¢pyHkuuu. Hymu
¢dbyHKuH. [IpoMe)yTKH 3HAKOTIOCTOSTHCTBA
17 UérHble 1 HEYETHBIE PYHKIINU
CreneHsb ¢ IeIbIM IT0Ka3aTelIeM.
18 CranpmaptHas ¢popma 3armcH
JNEUCTBUTEIILHOTO YHCIIa
Wcnonp3oBanue noaxoasmiei Gopmsl
19 3aIIUCH JIEMCTBUTENBHBIX YUCET IS
pEIICHHS TPAKTUICCKHUX 33729 U
MPEJICTaBICHUS JTaHHBIX
CrenenHast QyHKIUS C HATYPATbHBIM U
20 LeJIBIM MoKa3aTeiieM. E€ cBolcTBa U
rpadux
21 ApudmeTniecknii KOpeHb HATYpaIbHOM

CTCIICHU




Apudmerndeckuii KOpeHb HATypaIbHOMN

22
CTENEHU

93 CBoiicTBa apu(PMETHICCKOTO KOPHS
HaTypaJbHON CTENEHU

24 CBoiicTBa apu(PMETHICCKOTO KOPHS
HaTypaJbHON CTENEHU

o5 CBoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHON CTENEHU

26 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OMi CTENEeHH

97 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OMi CTENEeHH

28 HeiicTBus ¢ apupMeTHIECKUMU KOPHIMH
N—OMi CTENEeHH

29 JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH
N—oi1 CTeNeHN

30 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMU
N—oi1 CTeTeHN

31 Pemenne nppanimOHaNIBHBIX YPaBHEHUN U
HEPABEHCTB

39 Pemenne nppaiiuOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

33 Pemienne nppalimOHAIBHBIX YPaBHEHUU U
HEPABEHCTB

34 Pemrenne nppaliuOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

35 Pemenune nppanroHaibHBIX YpaBHEHUN U

HCPAaBCHCTB




36 CgoiicTBa 1 rpaduK KOPHS N-0i CTETICHU 1

37 CgoiicTBa 1 rpaduK KOPHS N-0i CTETICHU
KonrtponbHas pabora no reme

38 "ApudMeTHIeCKIil KOPEHb N—O0# CTETICHH. 1
HppaunoHaibHble YPaBHEHUS U
HepaBeHCTBA"

39 CuHyc, KOCUHYC ¥ TaHT'€HC YHCJIOBOTO 1
apryMeHTa

40 CuHyc, KOCUHYC ¥ TaHT'€HC YHCIIOBOTO 1
apryMeHTa

41 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apryMEHTa

42 ApPKCHHYC, apKKOCUHYC U apKTaHTEHC 1
YHCIIOBOTO apTyMEHTa
TpuronomeTrpudeckas OKpy>KHOCTb,

43 oTpesiesieHue TPUTOHOMETPUICCKIX 1
(GyYHKIMI YMCIOBOTO apryMeHTa
TpuronomeTpuveckass OKpy>KHOCTb,

44 ornpezeieHue TPUrOHOMETPUUECKHUX 1
(GYHKLUI YUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 1

46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

47 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

48 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

49 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIpOKEHU I

50 [TpeoOpazoBaHre TPUTOHOMETPUIECCKUX 1




BBIPAXKEHUM

[IpeobpazoBaHre TPUTOHOMETPUYECKUX

51 . 1
BBIpaXEHUI

59 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX 1
BBIPAXKEHUI

53 [IpeobpazoBaHre TPUTOHOMETPUYECKUX 1
BBIPAXKEHUM

54 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUIN 1

55 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

56 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUN 1

57 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

58 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

59 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUN 1
KonTponbhas pabota no teme "®opmyrb

60 TPUTOHOMETPHUH. TPUTOHOMETPUYECKHE 1
ypaBHeHHUA"
[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS

61 MOCJIeI0BaTeIbHOCTEN. MOHOTOHHBIE 1
MOCIIE0BATEIHbHOCTH
ApudmeTrndeckast U TeOMeTpUUYECKas

62 nporpeccuu. Mcnonb30BaHNE POTPECCHH 1
JUTSL PEIICHUS PealTbHBIX 331a9
MIPHUKJIATHOTO XapaKTepa
beckoneuno yObIBaroIIasi reoMmeTpruaecKas

63 nporpeccusi. Cymma 0€CKOHEYHO 1
yOBIBAIOMICH reOMEeTPUIECKON TPOTPECCUH

64 dopmyiia CII0KHBIX MTPOIEHTOB 1




65 ®dopMyra CII0KHBIX TTPOLICHTOB 1
O0001Ienre, cUCTEMaTH3aLMs 3HaHUH 3a
66 KypcC aJireOpbl ¥ Ha4all MaTeMaTHYECKOTO 1
aHanuza 10 kacca
67 HroroBast kKoHTpoIbHAs paboTa 1
O0001Ienre, cUCTEMAaTH3aLMs 3HaHUH 3a
68 KypcC aJireOpbl ¥ Ha4aJl MaTeMaTHYECKOTO 1
aHanuza 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabnbie | IIpakTnueckue
n/n Bcero H3y4eHusi = oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
CreneHsb ¢ palluOHAIBLHBIM [10KA3aTEIEM 1
CBolicTBa CTENEHU
3 [Ipeo6pa3oBanue BbIpaxeHU, CoAepKALUX 1
palMOHAJIbHBIE CTEIIEHU
4 [Ipeo6pa3oBanue BbIpaxxeHU, CoaepKaALUX 1
palMOHATIbHBIE CTEIIEHU
5 [Ipeo6pa3oBanue BbIpaxxeHU, CoaepKaLIUX 1
palKoHaJIbHBIE CTEICHU
6 [Toka3arenbHble ypaBHEHHs U HEPAaBEHCTBA 1
7 [Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
8 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
9 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
10 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
11 [TokazarenbHas pyHKIMS, €€ CBOMCTBA U 1
rpaduk
KonTponbHas padora no teme "CreneHs ¢
12 PalMOHATILHBIM [TOKA3aTEIEeM. 1 1
[Toxa3zatenpHast pynkius. [TokazarenbHble
aBHEHUS U HEpaBeHCTBA"
yp p
13 Jlorapudm uncna 1
14 JlecsTruHbIe U HATypaJIbHBIE IOTapUPMBI




[IpeoOpa3zoBanue BbIpaX)eHHI, Comep KaluX

15
JorapudMbl

16 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
JorapudMbl

17 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
JorapudMbl

18 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
JorapudMbl

19 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBA

21 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

29 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

93 Jlorapudmuueckas pyHkuus, €€ cCBOWCTBA U
rpaduk

24 Jlorapudmuueckas pyHKUusA, €€ CBONCTBA U
rpaduk

o5 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu

26 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpaduKu

97 Tpuronomerpudeckne GyHKIINHU, HX
CBOWCTBA U rpaduKu

98 Tpuronomerpuyeckue GyHKINHU, UX

CBOWCTBA U rpaduKu




[TprMepsl TPUTOHOMETPUUYECKUX

29
HEPaBEHCTB

30 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

39 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB
Konrponbnas pabora no reme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapugmuueckue ypaBHEHUS U

33 HepaBeHCTBA. TpuroHoMeTprudeckne
GYHKIIUHT | UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBa"

34 HenpepoiBHble pyHKIINN

35 MeTtoa HHTEpBaIOB /s pEIIeHUs
HEPaBEHCTB

36 MeTtoa HHTEpBaIOB JJIs pEIIeHUs
HEPaBEHCTB

37 [TpousBoHas GpyHKIMH

38 [TpousBoHas GpyHKIUH

39 I'eomerpuueckuii u puznIecKuil CMBICI
MIPOU3BOAHOM

40 I'eomerpuueckuii u puznIecKuii CMBICT
IIPOU3BOJHOM

41 [Ipou3BoHbIE IIEeMEHTAPHBIX (PYHKIUN

42 [Ipou3BoHbIE IIEMEHTAPHBIX (QYHKIUN




HpOI/IBBOILHaH CYMMEI, ITPOU3BCACHUA,

43 .
Y4acTHOTO (PyHKIMH

44 [Tpon3BoHas CyMMBI, IPOU3BEACHHUS,
Y4acTHOTO (PyHKIMH

45 [Tpon3BoHas CyMMBI, TPOU3BEACHHUS,
Y4acTHOTO (PyHKIMH
[IprumeHeHne nporu3BOJHON K

46 HCCIIeI0BaHMIO (DYHKIIMH HA MOHOTOHHOCTD
U 9KCTPEMYMBI
[IpuMeHeHne npou3BOIHOM K

47 UCCIIEIOBaHMIO (DYHKIMIT HA MOHOTOHHOCTD
U 9KCTPEMYMBI
[IpuMeHeHne npou3BOIHON K

48 UCCIIETIOBaHMIO (DYHKIMIT HA MOHOTOHHOCTD
U 9KCTPEMYMBI
[IprMeHeHne npon3BOIHOM K

49 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBbI

50 HaxoxeHre HanOobIIero 1 HAaMMEHbIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

51 Haxoxnenne HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

59 HaxoxeHre HanOobIIero 1 HAaMMEHbIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

53 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

54 Haxoxenre HanOoJbIIero 1 HAMMEHbBIIETO

3HaueHusl (QYHKIUU Ha OTpE3Ke




HaXO}K,I[eHI/IC HauOOJIBIIET0 U HAMMEHBIIIETO

> 3Ha4YeHUsl QYHKLUU Ha OTPE3Ke
[IpumeHeHue nporu3BOIHOMN 11t
HaXO0KJCHUS HaWITy4Ilero peeHus B

56 NPUKJIAIHBIX 3a/1a4ax, Ul ONpeleIeHUs
CKOpOCTH TIpo1Iecca, 3aJJaHHOTO (popMyoi
WK TpapuKOM

57 KonTtponbnast pabora o Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"

58 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

59 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

60 WuTerpan, reomeTpuueckuii 1 pru3nyecKuii
CMBICII HHTETpajIa

61 WuTerpan, reomeTpuueckuii 1 pu3nyecKuii
CMBICII HHTETpajIa

62 Wurerpan, reomerpuyeckuii 1 Gpu3ndecKuit
CMBICII HHTETpajIa

63 Brruucnenue unTerpaia no gpopmyie
Herorona—JleiiOHuma

64 Brruucnenue unTerpana no gopmyie
Herorona—Jleiibaumna

65 Brruucnenue unTerpaia no gpopmyie
Herorona—Jleiibauma

66 Brruucnenue unrerpana no gpopmyine
Herorona—Jleiibauma

67 CucreMbl TUHENHBIX YpaBHEHUN

68 CucreMbl TUHENHBIX YpaBHEHUN




69

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUN

70

Pemmenuie nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHUM

71

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palOHaIbHbIX, UPPALMOHAIBHBIX,
NOKa3aTeJIbHbIX, JIOTapU(HMUIECKUX
YPAaBHEHUN U HEPaBEHCTB

72

CucTemMbl 1 COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(HMHUECKUX
YpaBHEHUH U HEPABEHCTB

73

CucteMsl 1 COBOKYITHOCTH LCJIbIX,
pallrOHAJIbHbIX, HPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

74

CucTtembl U COBOKYITHOCTH LIEJIBIX,
PalMOHAIBHBIX, UPPALMOHAIIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(HMUUECKUX
YpaBHEHUH U HEPABEHCTB

75

Ucnonb3oBanue rpadukoB QyHKUIUN A5
pelIeHNs ypaBHEHUN U CUCTEM

76

Ucnonb3oBanue rpadukoB GyHKIUN A5
pelIeHns ypaBHEHUN U CUCTEM

77

[IpumeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PEIIEHUI0 MATEMaTHYECKUX
3ajiad 1 3a]1a4 U3 Pa3In4HbIX 00sacTen
HAyKU U PEAIbHOU KU3HU




Kontpoinbnas padora mo teme "MHTerpan u

8 ero npumeHeHusi. CUCTeMbl ypaBHEHH"

79 HarypanbHble U 11e51ble Yrclia B 3a/1a4ax 13
peaIbHOM KU3HU

80 HarypanbHble U 11e/1ble Yrclia B 3a/1a4ax 13
peaIbHOM KU3HU

81 HarypanbHble U 11e51ble YKclia B 3a/1a4ax 13
peaTbHOM KU3HU

82 [Tpu3HaKu AETMMOCTH LEIBIX YUCEI

83 [Tpu3HaKy AEITMMOCTH LEIBIX YUCEI

84 [Tpu3HaKy JETMMOCTH LETBIX YUCEI

85 [ToBTOpEHHE, 0000IIEHUE, CUCTEMATH3 AL
3HAHUHU. YpaBHEHUS

86 [ToBTOpEHHE, 0000IIEHUE, CUCTEMATH3 AT
3HAHUU. YpaBHEHUS

87 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUU. YpaBHEHUS

88 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HAaHUU. YpaBHEHUS

89 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3ALIHS
3HAaHUU. YpaBHEHUS

90 [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3ALIHS
3HaHWM. Y paBHEHUS

01 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil. HepaBeHcTBa

92 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIH

3HaHui. HepaBeHcTBa




[ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL

93 N 1
3HaHuil. HepaBeHcTBa

94 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL 1
3HaHuii. HepaBeHncrpa

95 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHuW. CucTeMbl ypaBHEHUH

96 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHuW. CucTeMbl ypaBHECHUH

97 [ToBTOpEHHE, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHuil. OyHKUMH

08 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 A 1
3HaHuil. OyHKUIKH

99 Wrorosas koHTpOJIBbHAS paboTa 1

100 Wrorosas koHTpoJsibHas paboTa 1

00lIeHNEe, CUCTEMATU3allUs 3HAHU 3a

0000 ,

101 KypcC aJireOpbl U Ha4aJl MaTeMaTU4eCKOro 1
aganusa 10-11 xiraccoB
O06006111EH1E, CUCTEMATH3allUs 3HAHU 3a

102 KypcC aJireOpbl ¥ HayaJl MaTeMaTU4eCKOTO 1
aganusa 10-11 xiraccoB

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: Anrebpa v Hadajla MaTeMaTHIECKOTO aHAIN3a, TEOMETPHSI.
Anre6pa ¥ Havyayla MaTeMaTuueckoro ananuza. 10 kiacc. ba3oBblil ypoBEHb.
Mep3snsak A.I'., Homuposckuit 1. A., [lonskoB B.M., mox pegakiuei
[Tomonbckoro B.E. Axkumonepnoe o61miectBo «M3narensctBo IIpocBenienne»
Marematuka: Anredpa u Hayajga MaTeMaTHIECKOTO aHAJIN3a, TE€OMETPHSI.
Anre0Opa u Havyajia MaTeMaTU4YecKoro ananu3za. 11 kiacc. ba3zoBblil ypOBEHb.
Mep3znsik A.I'., Homuposckuii I.A., ITonsikoB B.M., moa peagakiuei

[Tononsckoro B.E. Akimoneproe obuiectBo «M3marensctBo [IpocBemenne»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

Mep3nsk A.I'., [Toaskos B. M. AnreOpa u Hadana MaTeMaTH4ecKOro aHanusza. 10
kJiacc. ba3oBbiii ypoBeHb. MeToanueckoe nocooue

Mepsnsik A.I'., [TonsikoB B. M. AnreOpa u Hauana MaTeMaTHYeCKOTo aHanu3a. 11
kyacc. bazoBelit ypoBeHb. MeTonueckoe nocodue

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPChHI CETU

HUHTEPHET

Pecypcst LIOK



moayab «['eomerpus. Bazoblii ypoBenn» (1D 4013329)

MHNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pazpabotana Ha ocHOBe DemepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus mporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIONIIIMU OCHOBY JIJII CaMOPa3BUTHsSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO PAa3BUTHS
JUYHOCTU 00YyYarOIIXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TE€OMETpHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METAlpPEIMETHBIX H
MPEAMETHBIX PE3YJIBTaTOB OOYYCHHS TCOMETPHU B HAIPaBICHUH JUYHOCTHOTO
pa3BuTus oOyuarommuxcs, ¢GopMHUpoBaHUs (YHKIMOHAJILHON MaTeMaTH4eCKOou
IPaMOTHOCTH, U3YYCHUS PYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHONIICHHH PEATBHOTO WM HIACANTBHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO0 MOJICITUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PECHUS
yYalIUXCs, a TaKKe KadyeCTB MBIIIJICHUS, HEOOXOAMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust sIBISETCS OAHMM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmmiero oOpa3oBaHHs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MebIIUIeHHe, (HOPMHUPYEMOE TPH HM3YYCHHH OO0yYarOIIHMMHUCS
MOHATUHHBIX OCHOB T€OMETPHH M TIOCTPOCHUH IIETIOYKU JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ PCIIECHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUMOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeNbHOCTH 4enoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJIbHOrO ObITHS, (opma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCIOBHE YCHENIHOTO TO3HAHUS W AKTHUBHOTO



npeoOpazoBaHus  JAeWCTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW M TPYIAOBOM N€ATEIHHOCTH,
ABJIAETCSI OJHMM W3 MPO(PECCHOHAIBHO BAaXXKHBIX KAadyeCTB, MO3TOMY aKTyaJlbHa
3ajaya (opMHUpPOBaHUS y OOYyYaOIIUXCS MHPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOrO MBIIUIEHUST — CYIIECTBEHHONO KOMIIOHEHTAa B
MOJTOTOBKE K MPAKTUYECKOW AEATETBHOCTH [0 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE O0O0yueHuss — 00meoOpa3oBaTeIbHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOyyaroluxcs  4epe3  oOeclieyeHHEe  BO3MOYKHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUW U JIEHCTBUH,
celM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJOHKEHNUS 00pa30BaHMUs
10 CIIELMAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIIOIb30BaHUEM F€OMETPHUHU.

[IporpaMMa mno reoMerpur Ha 0a30BOM YpOBHE IIpeJHA3HAUYeHA IS
oOyJaroluxcs CpeHeN LIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOMTBH OOIIME MATEeMaTHYECKUE YMEHHUs, CBSI3aHHBIE
CO crneuu@uKod TeoMeTpUr M HEOOXOAMMBIE JUIsl KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTh H3YUHTh I€OMETPHUIO OoJee
ri1y0O0OKO, €Clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HAHMSX B MPOPECCUOHAIBHON JAEATENBHOCTH.

JlocTHkeHHe LeIM OCBOEGHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHsA  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHuEe NpPEACTaBIECHUS O MHOTOTPAHHUKAX W TEJNaX BpalleHUs
KaK O BOKHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3Hble SBJICHUS OKPYKAIOLIEro MUPA;

e (opMupoBaHue yMEHHs pacro3HaBaThb Ha YEpPTEkKax, MOACISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpallleHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHpOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHAMH O
MHOTOTPAaHHHUKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THIOB  3ajiay;
dbopMupOBaHHE yYMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKa3aTeIbHbIC
pacCyXJeHus B XOJE pELICHUS CTEPEOMETPUYECKMX 3ahad W 3a7ad C
IPAKTUUECKUM COJIEP)KAHUEM;



e pa3BuTHE WHTEJJIEKTYaJIbHbBIX 51 TBOPYECKUX CIOCOOHOCTEH
oOy4arolmuxcs, IO3HABAaTEIbHOW  AKTUBHOCTH, HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENEeBaHTHOM
FEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN aImapar JUisl PELICHHsS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJYyYECHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro Mu3y4yeHMs 3a7a4, pellaeMblX Ha YypOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpENEIEHHBIM 00pa3oM OopraHu3oBaHHas paboTa Hax
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpennourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEHHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4almuxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikarenbHble TuHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacrpenensercas He TOJBKO M0 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPeE3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HABBIKAMM OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OOYy4yaroUIMXcs, pacliupss M
yriay6usist €€, o0pa3yst MPpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yudeHue reomerpun oTBoauTCs 2 yaca B Heaenmo B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenust - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
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 TMpPAMbIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX Iuiockocte. [lpocTeiliie mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAMKYJIIPHOCTH 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  TUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA 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 MUPAMHUJIbI; OOKOBAs ¥ MOJIHAS TOBEPXHOCTh MUPAMU/IbL; IPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, NpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W MPaBUIIbHBIN
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 TOBEPXHOCTU NPABWIBHON 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 UUJIUHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHME M BeplIMHA, 00pa3yronias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepbl U TUIOCKOCTH; KacaTellbHas 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, WA 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.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE 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. Koopmunatel BekTopa. Ilpocreimme 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 pe3yNbTaTbl OCBOEHHS MPOrpamMMbl y4eOHOTO MpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHUM,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAKECHUS 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.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHMBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM 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, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
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 €€ MPUIOKCHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MAaTeMaTHIECKOM HAIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlCH Ha NMPUMCHCHHE MAaTEMaTHUYCCKUX 3HAHWM JUIs pEIICHHUS 3a1ad 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 KaK CpPEJICTBOM IIO3HAHUS 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 — OKpYJCawjeeo  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeNCHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIBIATH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH M0 aHAJIOTUH;

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

e BBIOMpaTh croco0 pemnieHus yuyeOHOM 3adaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUre, MpodieMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, 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 BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHHUKOB  PA3UYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  VYuueepcanvhvlie KOMMyHUKamugHvle  Oelicmeus,  0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; SICHO, TOUYHO, TPAaMOTHO BBIPa’KaTh CBOIO
TOUKY 3pEHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
X0y pelIeHus 3a1a4l, KOMMEHTHPOBATH MOJIyUYEHHBIN pe3ylbTaT;

B X0/ie 00CYKJeHHS 3a]]aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOii TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCICHHbIC Ha TIOUCK
peIIeHUs; COIMOCTABIATH CBOM CYXKIEHHUS C CYXKICHUSMH JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyKMBaTh pa3iU4ue M CXOJCTBO MO3MILIHUN; B
KOPPEKTHOH Gopme HopMyTupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpeACTaBIATh  pe3yibTaThl  pEUIeHHs  3a7add,  OKCIEPUMEHTa,
UCCIICIOBaHMsI,  TMPOEKTa;  CAaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4€TOM 3a/1a4 MPE3eHTAIUN 1 OCOOEHHOCTEN ay TUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJHITH CBOIO YacTh pabOThl 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 opmuposaHrue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IPHU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHMS WIM HEJOCTHKEHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, 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 yTIia; JIMHEWHBIM YroJl ABYTPAaHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN NapajijIesienunesn, Kyo).

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

OmneprpoBaTh MOHITHSIMH: CEKYIIasl INTOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

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

Permatp 3a1aun Ha HaXOXKIACHUE TEOMETPUISCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmarp 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAHHBIX YTIIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) € TNpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTrpuueckue (HaKTbl I PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

[IpuBOaUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKd C(HOPMYIHPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OnepupoBaTh MOHATUSAMHU: LUIUHIAPUYECKAs TOBEPXHOCTh, OO0pa3yroIIHe
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0OpasyroIue KOHMIEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTh.

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

OOBACHITH CIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMU: IIAPOBONM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAaHUE IIAPOBOTO CJIOS, BBHICOTA IIApPOBOTO CJIOS;
LIapOBOU CEKTOP.

Beruucnsate  00BEMBI M TIIONMIAMM  TOBEPXHOCTEH Tel  BpalieHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpaICHUS.

BBIYUCISITE COOTHOIICHHS] MEXKIY TUIOMIAIMU MMOBEPXHOCTEH M 00BEMaMu
OAOOHBIX TEII.



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

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

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HMHPOPMALUIO 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, OOBACHSITH, KAKUMH CBOMCTBAMHU OHU 00JIaJaIO0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP 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 reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUWA W
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W ITIPUMEHATh HW3YUYCHHBIE IOHATUS B NPOLECCE IOUCKA PEIICHUA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie | IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6nmorexa [IOK
1 Brexettite B cepeomeTpiio 10 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISIPHOCTD PSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 httns://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
° MrororparHHKit 1 1 https://m.edsoo.ru/1c209e37
" bubnuoreka [IOK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: ceueHMsI, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
p ’ P yr https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Kourpoububie = IIpakTuyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubmuoreka [JOK
L Teua ppauieHus 12 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
2 1
OOBEMbI TeN > https://m.edso00.ru/1c209e37
bubmuorexa [JOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi  o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOUKa, MpsiMasi, MI0CKOCTb,
npoctpanctso. [IpaBuia
1 M300paKeHHs Ha PUCYHKAX: 1 bubmmorexa [JOK
P PHEYH o https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH,
NapaJuIeIbHBIX NPSAMBIX (OTPE3KOB),
CepeIuHbl OTpe3Ka
[TonaTus: nepecekaromuecs
2 TUTOCKOCTH, TTEPECEKAIOINecs TpsMast 1 bubmmorexa [JOK
- 11ep p https://m.edso0.ru/2d8a9c99
U TUIOCKOCTD
[TonsaTus: nepecekaromuecs
3 IJIOCKOCTH, MEPECEKAOIINECS psiMast 1 brbmmorexa [JOK
» 11eP p https://m.edsoo.ru/db685e73
U TJIOCKOCTh
3HaKOMCTBO C MHOTOI'paHHUKAMHU,

4 n300pa’keHre MHOTOIPaHHUKOB Ha 1 bubmmnoreka HOK
PUCYHKaX, HAa IPOCKLIMOHHBIX https://m.eds00.ru/a63959d
yepTexkax
HavansHbie cBeieHus o Kyoe u

5 HUpaMHUIE, UX Pa3BEPTKUA U MOJEIU 1 bubnnorexa [JOK

PAMITIE, HX pasiep ACH. https://m.eds00.ru/b30dff38
CedeHusi MHOTOTPAaHHUKOB
6 HauanpHbie cBeneHus o kyoe u 1 bubnuotexa [JOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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nupamujie, uX pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOTPaHHUKOB

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

IToHsTHE 00 AKCHOMATHYECKOM

7 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI bubmmorexa [JOK
P P by https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUU U CIEACTBHS U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM
8 MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI brbmmorexa [JOK
P P TPHIT https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIECACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM
9 MOCTPOCHUU CTEPEOMETPUN: AKCUOMBI bubmmorexa [JOK
P P TPHI https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM
10 MOCTPOCHUU CTEPEOMETPUN: AKCUOMBI bubmmorexa [JOK
p p TP https://m.eds00.ru/258fc245
CTEPEOMETPUU U CIEACTBHS U3 HUX
B3anMHOe pacnonoxeHue npsMbIx B
11 IIPOCTPAHCTBE: NepeceKarouecs, bubmmnoreka HOK
NapajuleJIbHbIE U CKPEILUBAIOIIUECS https://m.eds00.ru/1a2520f6
psIMbIE
[TapannenbHOCTh MPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE:!
12 napajuIelIbHbIC IPSMBIC B brbmmorexa [IOK
P p . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapaIETbHOCTh TPEX
TIPSIMBIX
[TapaneapHOCTh NPSAMBIX U
13 MJIOCKOCTEN B TPOCTPAHCTBE: bubnuotexa [JOK
[TapayienbHOCTH IPSIMON U https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH
14 VYTl ¢ cOHanpaBlIeHHBIMU bu6nunorexa LIOK



https://m.edsoo.ru/3d8ffd32
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https://m.edsoo.ru/9f4071b9

CTOPOHAMHU
15 VYron mexay npsMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edso00.ru/fe733862
VYron mexay npsMbIMU B bubnmoreka [JOK
16
MIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapayeabHOCTh TIOCKOCTEH: bubmmoreka [JOK
napasuiesibHbIE TIIOCKOCTH https://m.eds00.ru/2e18f255
18 CaolicTBa napasuieabHbIX IIOCKOCTEN bubmmorexa LIOK
P https://m.edso0.ru/e504d656
IIpocreiire npoCTpaHCTBEHHbBIE
19 (’pir bl Ha nnoixolj;n' TETpa’ bubmorexa LIOK
P $ TCTPD, https://m.eds00.ru/4a28dc02
KyO, mapasuienenumnes
. bubnuoreka [{OK
20 Hoctpoeriite cetertit https://m.edsoo.ru/1d434dof
bubnunoreka LIOK
21 IT 7
OCTPOCHHE CCHeHit https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota mo Teme
99 "ITpsiMble ¥ TUIOCKOCTH B bubmuoreka [IOK
npocrpancTse. [lapamiensHOCT https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEH"
IleprieHAMKYAAPHOCTD NPAMOUN U
23 HJ‘I(I))CKO(;I"[FI/I'}II'IG pneH WK IJ)'ISI HBIC brbmmorexa [IOK
+ HEPHERIARY TP https://m.edsoo.ru/b19f6a5d
MPSIMBIE B TIPOCTPAHCTBE
24 [Tpsimble mapanienbHble U bubmuoreka [IOK
NEPHEHAUKYIISIPHBIE K IITIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapasnienbHbIe U bubmuoreka [IOK
MEePIECHANKYIISIPHBIE K TITOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHauKyIIPHOCTH bubnuorexa [JOK
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HpHMOﬁ " IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHuKyIspHOCTH bubmmoreka [JOK
NPSMON U TNIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsimoit bubnmoreka [JOK
MEPIECHINKYJISIPHOMN MIIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsimoit bubmmoreka [JOK
MEePIECHINKYJISIPHOMN MIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsMoi bubnnorexa [JOK
NEePHEHANKYIISIPHON MJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHAUKYNSAp U HAKIOHHBIE:

31 paccTosHUE OT TOYKHU J0 TIOCKOCTH, ﬁ:fg;ﬁﬁ;gﬁ}; 3c477d3
paccTostHUE OT MPSAMOM 70 TIOCKOCTH T '
[leprienaAuKyYISAp ¥ HAKJIOHHBIE:

32 paccTostHie OT TOYKH JI0 TUIOCKOCTH, ﬁg&?ﬁ;fg;gﬁ}é 6fefadd
paccTostHUE OT MPSAMOM 70 TIOCKOCTH T '
[eprienaAuKyYISAp ¥ HAKJIOHHBIE:

33 paccTosHUE OT TOYKH JI0 TUNIOCKOCTH, Eggjﬁﬁf:&igﬁif}b?b 8e3
paccTostHue OT MPSAMOM 70 TUIOCKOCTH T '
[eprienaAuKyYISAp ¥ HAKJIOHHBIE:

b K

34 paccTosiHUe OT TOYKH JI0 TUNIOCKOCTH, htI;ISsJ'I/I//IzTeegs?)(])lr(a 1dbee22be
paccTosiHUE OT MPSMOMN 10 MIIOCKOCTH T '

35 VYrael B IPOCTPAHCTBE: YTOJI MEXIY bubmuoreka [IOK
IIPSIMOM U IIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bubmuoreka [JOK
JBYIPaHHOIO yria https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHbIi yroJ, TMHENHBIA yroi bubmuoteka [IOK
JBYIPaHHOIO yrjia https://m.edsoo.ru/c7c777ed

38 [lepneHIMKYISIPHOCTD MJIOCKOCTEN: bubmuoteka [IOK
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MIPU3HAK TEPIICHIUKYIIPHOCTH JIBYX
IUIOCKOCTEHN

https://m.edsoo.ru/ec3e2da3

[leprieHANKYASIPHOCTD IJIOCKOCTEI:

bub6nmoreka [IOK

39 HprHar H?pHeHMKyMpHOCTH ABY% https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
[leprieHANKYASIPHOCTD IJIOCKOCTEI:
40 NPU3HAK MEPIECHAUKYISPHOCTH JBYX bubamorexa LIOK
. https://m.edsoo.ru/ba75dc57
IJIOCKOCTEHN
41 Teopema 0 TpEX nMepHIEHAUKYIIIPAX bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx meprneHANKYIIpax bubmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx meprneHANKYIIpax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonrponbHas pabora no remam
44 "IlepieHIUKYJISAPHOCTD MPSIMBIX U bubmuoreka [IOK
wiockocTe" u "Yriuel Mexay https://m.edsoo.ru/5b971ef3
HPSIMBIMU U TUIOCKOCTSIMH"
[TonsiTHE MHOTOTPaHHNKA, OCHOBHEIE
AIIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE brbmmorexa [TOK
B https://m.edso0.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKa
MHOT'OI'paHHHMKA
[Ipusma: n-yronpHas mpu3Ma; rpaHu 1
46 OCHOBAHUS IIPU3MBI; IIpsiMast U bu6muoreka [JOK
HaKJIOHHAs IPU3MBbI; OOKOBast U https://m.edsoo.ru/b4ad63ad
MIOJTHAsI TOBEPXHOCTH MPU3MBbI
47 [Tapannenenunen, TpsIMOYTOJIbHBII bubmmorexa LIOK

https://m.edsoo.ru/8a7be683
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napauiClICItIICa U €ro CBOMCTBaA

48

[Tupamuna: N-yroipHas nupamua,
IpaHU U OCHOBaHUE MUPAMHUJIBI;
OO0KOBas U MOJIHAS TOBEPXHOCTh
MUPAMU/JIbI; IPAaBUJIbHAS U yCeuEHHAs
nupamuja

bub6nmoreka [IOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuiIbHBIE MHOTOIPAaHHUKMU:
IIOHATHE IIPABUIILHOTO
MHOT'OI'PAHHUKA; IPABUJIbHAS [IpU3Ma
Y IIpaBUJIbHAS IUPaAMUA;
IIpaBUJIbHAS TPEYrOJIbHAS TUPAMUIA
U NPaBWIBHBIN TETpasp; KyO

bubnunoreka LIOK
https://m.edso00.ru/074c8865

50

[IpencraBienre o MpaBUIbLHBIX
MHOTOT'PaHHHUKAX: OKTa’dp,
JOJICKadAPp U UKOCAdIP.

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

o1

CI/IMMeTpI/IH B IIPOCTPAHCTBC!
CUMMCETPUS OTHOCHUTCIIBHO TOYKH,
HpﬂMOfI, IUIOCKOCTH. DJIEMEHTBI
CUMMCTPUHU B ITUpaMUJax,
napamiciicnmicaax, nmpaBUJIbHBIX
MHOTI'OIrpaHHHUKax

bu6nmorexa LIOK
https://m.edsoo.ru/b9e777d9

52

Briuucinenue piieMeHTOB
MHOTOTPAaHHUKOB: p&Opa, JuaroHaiu,

YTJIBI

bubmmoreka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOU
IIPU3MBI, IUIOIIA/(b OCHOBAHUH,
TeopeMa 0 OOKOBO MOBEPXHOCTH
IIPSAMOM TIPU3MBI

but6mmorekxa [IOK
https://m.edso0.ru/37d84157
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[Tnomaas 6OKOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPaBUIHLHOM

54 MMPaMUIbI, TEOpPEMa O TUTOMIATN bubmorexa LHOK
P 31 » TeOp Hl . . https://m.edso0.ru/5603e30b
OOKOBOM TTOBEPXHOCTH YCEUEHHOMN
TUPaAMUJIbI
55 Kontponsnas pabora o Teme bubnuoreka [JOK
"MHororpanHuku" https://m.edsoo.ru/a95f5c04
N bubnuorexa [IOK
56 lonsmue 06 0breme https://m.edso0.ru/7ad0020b
N bubnuoreka [{OK
S OOBEM mupamu el https://m.edso0.ru/235171b3
N bubnuorexa [{OK
58 OOBEM mupamu el https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
59 OOBEM mHpami LI https://m.edso0.ru/79¢10312
" bubnuoreka [JOK
60 OOBEM mupamu et https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OOBEM NpH3MbI https://m.eds00.ru/79853608
n bubnuoreka [{OK
62 OOBEM npH3MbI https://m.edso0.ru/1e053890
. bubmuoreka [IOK
63 OOBEM NpH3MbI https://m.edso00.ru/482d3f51
64 KonTtponbHas pabora o Teme bu6muoreka [JOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, 06001IEeHNE
65 CHUCTeMaTH3aIvs 3HaHHM. bubmuorexa [{OK

IToctpoenue ceueHuii B
MHOTI'OT'paHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpeHmE, 0600IIEHNE
CcHCTeMaTH3alys 3HAHHH.
Brrunciienre pacCTOsSHUM: MEXITY
JIBYMSI TOYKaMH, OT TOYKH J10
MPSMOM, OT TOYKHU JI0 TIJIOCKOCTH,
MEXIY CKPEIIMBAIOIIUMUCS
PSIMBIMU

bu6nmoreka [IOK
https://m.edsoo.ru/f7792ba9

67

HToroBast KOHTpoONbHAs paboTa

bubnunorexa LIOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEeHME, 0000IIIEHNE
CUCTEMATH3aLMsI 3HAaHUM.
Brruncnenue yrios: Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU,
MEXIY NPSIMOM U IUNIOCKOCTHIO,
JIBYTPaHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMU

bubnuoreka [{OK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnubie | I[IpakTnueckue
n/n Bcero U3ydeHUsi = oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHTp, paauyc,

1 HaMeTp; TUIOMIAIb IIOBEPXHOCTH 1 bubmorexa HOK
A P> tHan P https://m.eds00.ru/0341bc2b
chepsl
B3anMHoe pacnionoxxenue cepbl u

bubnunoreka LIOK
2 IUIOCKOCTH; KacaTelbHas INIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl

3 N3o0paxkenue cdepsl, mapa Ha 1 bubanorexa [JOK
mockocTu. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
HunuHapudeckas TOBEPXHOCTb,

4 o0pa3yrolne UIMHIPHIECKOM 1 bubnnorexa [JOK
MOBEPXHOCTH, OCh LIMIIMHAPUYECKON https://m.edsoo0.ru/6054b8c1
MTOBEPXHOCTH
[Humwaap: ocHOBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroias u oCh; 1 bubmuoreka [IOK
TIOIIA b OOKOBOU M IOJTHOM https://m.eds00.ru/188f6216
MMOBEPXHOCTHU
N3o0paxkenue muimHapa Ha
ILTIOCKOCTH. Pa3BEpTKa IMIHHApA.

6 CeueHus IUIUH pa (HJIOCKOCTII:IO 1 Bubmmorexa [IOK

H . P ’ https://m.edso00.ru/016e25eb
napayuiebHON Win
MEePIECHIUKYIIPHON OCH IIUIUHPA)
bu6nunorexa LIOK
7 Konunueckast moBepxXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
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o0pa3ymolire KOHU4eCKOn
MMOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOW MOBEPXHOCTHU

KOHYCZ OCHOBAHHME U BEPIINHA,

8 obpas asi ¥ OCh; TUIOIIAb bubmorexa LOK
p ylf)m L ta https://m.eds00.ru/897dd3b2
OOKOBOH U MMOJIHOW MTOBEPXHOCTH
Y cedéHHBII KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIszI u goxzz);ll bubmmorexa [JOK
’ https://m.eds00.ru/1468bab3
MTOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IIIOCKOCTBIO, Bbu6moreka [JOK

10 9
MapasiebHOH OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO0, TPOXOISIIEH Yepe3
BEPILKHY)

11 KoMmb6unamnus ten BpaiieHus u bu6nmorexa LIOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHHuk, ONUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubnnorexa [JOK
MHOT'OTPaHHUK WJIU B TEJIO https://m.eds00.ru/0b136158
BpAaIICHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bubnuoreka [{OK
CBOICTBa 00BEMOB T https://m.edso00.ru/26a03fb7

but6mmorekxa [IOK

14 &

O6ném uuHHpa, KoHyca https://m.eds00.ru/5513d87b
. bubmuoreka [{OK
1
° OOBEM mapa 1 niomans chepet https://m.edsoo.ru/d189bde2
16 [Tono6HbIe Tena B MpOCTPAHCTBE. bu6muoreka [JOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
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https://m.edsoo.ru/d189bde2

COOTHOIICHUS MEX/Ty TUIOINAIIMHU
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

https://m.edsoo.ru/810cfleb

17 KontposbHas paboTa mo temam bubnmnoreka HOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab
18 BekTtop Ha mimockocTH U B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB bubamorexa LIOK
p https://m.eds00.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmmorexa [JOK
P https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o TpéM
21 HEKOMIUIAHAPHBIM BEKTOPaM bubmmorexa LIOK
p pamt. https://m.edsoo.ru/a28fd74e
[IpaBuio napamenenumnena
Pemenune 3ama4, CBSI3aHHBIX C
22 MIPUMEHEHNEM IIPABIII JEUCTBUH C buGnuorexa [IOK
P p https://m.eds00.ru/5a827900
BEKTOpaMHU
[IpssMoyronpHas cucrema
93 KOOPJMHAT B IPOCTPAHCTBE. bubmmnoreka HOK
Koopaunats! Bextopa. IIpocreiimue https://m.edsoo.ru/d3alfe30
3a/1a4yd B KOOpAMHATaxX
24 VYron Mexay BEKTOpaMH. bubnnorexa [JOK
CkansipHO€ MPOU3BEJIEHUE BEKTOPOB https://m.edso00.ru/48db7058
o5 Brruncnenue yrioB MexIy bubmuoreka [IOK
MPSAMBIMH U IIITOCKOCTIMHU https://m.edsoo.ru/725effc4
KoopanHaTHO-BEKTOPHBIN METO
P4 P 8 bubmuorexa [{OK
26 IIPH PELICHUN T€OMETPUUYECKUX

3aaa4

https://m.edsoo.ru/8efbe78e
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KonuTponbnas pabora no teme

27 "BekTopsl 1 KOOPAMHATHI B 1 bubmmorexa [IOK
" https://m.edso0.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE U
cucTeMaru3anus 3HaHui. OCHOBHBIC bubmuorexa [IOK
28 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
[ToBTOpeHUE, 0600IIEHNE 1
29 cucrteMaTusanus 3HaHui. OCHOBHBIS 1 bubnuorexa [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.eds0o.ru/078cd184
TUTAHAMETPHUH
[ToBTOpenue, 0000IEHNE 1
cucTeMaTu3alus 3HaHui. 3agauun bubnuorexa [IOK
30 1
IJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpEeHuEe, 06001IeHNE 1
31 cucTeMaTu3alus 3HaHui. 3agauun 1 bubnuoreka [{OK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpenue, 0600IIEHNE U
39 cucreMaru3anusa 3HaHu. OCHOBHEIE 1 bubnmorexa LIOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnuotexa [JOK
33 HToroBasi KOHTpOJIbHAsA paboTa 1 https://m.e dsocL>.Iru lec24dfc?
34 [ToBTOpeHue, 06001IeHNE 1 1 bubnunorexa LIOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edso0.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34
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I[TPOT'PAMME




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPUAJBI JJIS1 YAEHUKA

Marematuka: Anredpa 1 Hayajaa MaTeEMaTHYECKOro aHaJIn3a, FTEOMETPHS.
I'eometpus. 10 knacc. bazoBsiit ypoBenb. Mepaisik A.I'., Homuposckuii [I.A.,
[TonsixoB B.M., mox penaxiueit [logonsckoro B.E. Akmronepaoe o01iecTBo
«M3parensctBO [IpocBenenne»

Marematuka: Anredpa U Hayajaa MaTeEMaTHYECKOro aHaJIn3a, FT€OMETPHS.
['eomerpus. 11 kiacc. bazosiii ypoBenb. Mep3msik A.I'., Homuposckuit 1. A.,
[TonsikoB B.M., non penakiueit [lononsckoro B.E. AkirionepHoe 06111ecTBO

«3marensctBO [IpocBemienue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

Mepzisax A. I'., [lomsakos B. M. I'eometrpus. 10 knacc. ba3oBeiil ypoBeHb.
MeTtoanuyeckoe nocooue
Mepzisik A. I'., ITonskoB B. M. I'eomeTrpus. 11 knacc. ba3oBsiil ypoBeHb.

MeTtoanuyeckoe nocooue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

Pecypcer LHO



MoayJib «BepossTHOCTD U cTaTucTHKA. ba30oBbIil ypoBeHb» (ID 953687)
HOACHUTEJIbBHAA 3AIINCKA

PaGouass mporpamma ydeOHOTro Kypca «BeposSTHOCTh W CTaTHCTHKa» 0a30BOTO
ypoBHs 1t oOydarormuxest 10 —11 kmaccoB pa3zpaborana Ha ocHoBe denepanbHOTO
TOCY/IapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa CpeaHEro o0Iero oopasoBaHus,
C Y4eTOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHWIA, TPEIBIBIAEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHHUIO, W TPAAWIHMA POCCHICKOTO 0Opa30BaHUI.
Peanuzanmsi mporpaMMbl o0ecriedrBaeT OBIIAJICHUE KIIOYEBBIMU KOMIIETEHITUSIMH,
COCTABJISIFOIIIIMH  OCHOBY ISl CaMOPAa3BUTHS W HEMPEPBIBHOTO OOpa30BaHUA,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBLHOTO PAa3BUTHUSA
JUYHOCTU 00YYarOIIUXCsl.

HEJU U3YYEHUSA YYHEBHOI'O KYPCA

VYueOHbiii Kypc «BeposiTHOCTh W CTAaTUCTHKa» ©0a30BOrO0 YPOBHS SIBJISIETCA
MPOJOJKEHUEM U Pa3BUTUEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM MmIKoJbl. Kypc mnpenHazHaueH s (GopMHUpoOBaHMS Yy OO0y4aromuxcs
CTaTUCTUYECKOW KyJIbTYphl M IIOHUMAHUS pOJM TEOPUU BEPOATHOCTEH Kak
MaTEeMaTHYECKOr0 MHCTPYMEHTA JUIsl U3yYEHUS CIy4alHbIX COOBITHI, BEIMYUH U
npoueccoB. [lpu u3ydyeHHH Kypca OOOramarTcs NPEICTaBICHUS YYalluxcs O
METOJaX MCCIEA0BAaHUS U3MEHUYNBOIO MHUPA, Pa3BUBAETCS IOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MaTeMaTHYeCKMX METOAOB IO3HaHMsI KaK HEOThEMJIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Conepkanue Kypca HampaBJI€HO Ha 3aKpPEIUICHWE 3HAHUM, IOJYYEHHBIX IIPH
M3YYEHHHM Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHE MPEIACTABICHUM O CIy4alHBIX
BEJIMYMHAX U B3aUMOCBS3IX MEXIY HUMH HAa BaXKHBIX IPUMEPAX, CIOKEThI KOTOPBIX
MOYEPHHYTHI U3 OKPYKAKOUIETO MUPA.

B cooTBercTBUM C yKa3aHHBIMH LEJISIMU B CTPYKType YyueOHOro Kypca
«BeposTHOCTP M CTaTHCTUKa» CpeIHEH IIKOJbl Ha 0a30BOM YpPOBHE BbIIEICHBI
CIIEIyIOLIME OCHOBHBIE cojepxkaTenbHble JUHUU: «Ciy4yaiiHple COOBITHS U
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

BaxxHylo yacTh Kypca 3aHMMAeT H3YYEHUE TeOMETPUUECKOro U OMHOMHAIBHOTO
pacnpeeNeHui U 3HAKOMCTBO C UX HENPEPhIBHBIMH AHAJIOTaMHU

— I0Ka3aTeIbHBIM U HOPMAJIbHBIM PaCIpEACICHUSMH.

Conepxxanne muHuu «CiydaiiHble COOBITHSI U BEPOSATHOCTH» CIY>KUT OCHOBOM JUis
dbopMUpOBaHUA TPEACTABIECHUN O paclpefesieHud BEpOATHOCTEH  MEXIy
3HAYEHUSIMH CIIy4alHbIX BEJIMYMH, a TaKKe 3Ta JIMHUSA HeoOxoauma Kak 0asza aJis
U3yYEHHUs 3aKOHA OOJBIIMX YHCEN — (PYHIAMEHTAJIbHOTO 3aKOHA, JEHCTBYIOIIETO
B IpUPOAE M OOIIECTBE M HMEIILEro MaTeMaTHYECKYIO



dopmammzaruio. Cam 3akoH OOJNBIIUX YUCET TMPEAJIaracTcsi B 03HAKOMHTEIHLHOMN
dopMe ¢ MUHMMAJIBHBIM HCITOJIb30BaHHEM MaTEeMaTHIECKOTO (JOopMaIH3Ma.

Tembl, CBSI3aHHBIC C HEMPEPHIBHBIMHU CIYYaiHBIMHA BEJIMYUHAMH, AKIICHTHPYIOT
BHAMAaHUE INKOJHHHUKOB HAa ONHWCAHWA W W3yYCHUW CIyYalHBIX SBJICHHHA C
MOMOIIBI0  HEMpephiBHBIX  (yHKIWHA. OCHOBHOE  BHHMAaHHE  YICISCTCA
NOKa3aTeIbHOMY M HOPMAaJbHOMY pPaclpeleiICHUsAM, TPU 3TOM MpEIroaracTcs
O3HAKOMUTEIILHOE U3yUYCHHE MaTepraiia 0e3 JJ0Ka3aTeabCTB MPUMEHAEMBIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha HN3YyUCHHUC KypcCa <<B€pOHTHOCTI> Y CTAaTHCTHUKA» Ha 0a30BOM YPOBHEC OTBOJHUTCA 1
JacC B HCACIIIO B TCUCHUC KaXXI0I'0 IroJa O6Y‘IGHI/I}I, Bcero 68 y‘I€6HBIX qacCoOB.



COAEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpencraBienrie JaHHBIX € TOMOIIbIO Tabmui u  jguarpamm. CpenHee
apudmeTnyeckoe, MeauaHa, HauOOJbIIEe M HAUMEHBIIEEC 3HAYCHHS, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKIIOHEHUE YHCIOBBIX HAOOPOB.

CrnyualiHble HKCIIEPUMEHTHI (OMBITHI) W Ciy4ailHble COOBITHUS. DJEeMEHTapHbIC
coObITHsSL (MCXOABl). BeposTHOCTh ciydallHOrO cOObITHA. BiIM30CTh 4YacTOTHl U
BEPOSTHOCTU COOBITHI. CyyallHbIE OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coOpiTusiMU.  BeposiTHocTH  coObITMII B ONbITaX C  PaBHOBO3MO>KHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Onepan  Hajxg COOBITUSIMU: TEepeceyeHue, OOBEAUHEHHE, MPOTHUBOMOJIOKHbBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

YcnoBHass BEpPOSATHOCTb. YMHOXKEHUE BEpOSTHOCTEH. [lepeBo cirydallHOrO
skcniepuMenTa. dopmyina nonHoi BeposiTHOcTU. HezaBucumblie cOOBITHS.
KombOunaropnoe mnpaBuino ymHoxeHus. llepectaHoBku u ¢akropuan. Yucio
coueranuit. Tpeyronpuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaiiHblii ONBIT (MCHBITaHHME), ycneX W Heynaya. HesaBucumbie
ucnbiTanuss. Cepusi HE3aBHUCHMBIX HCNBITAaHWM 10 TniepBoro ycmexa. Cepus
HE3aBUCHUMBIX HUCIIBITAHUN bepHyIun.

Cnyuaiinas BenmuuuHa. Pactipenenenue BeposTHocTel. [lnarpamma pacupeaeneHus.
[Tpumepsl pactpenesaeHuii, B TOM YUCIIE, FTEOMETPUIECKOE 1 OMHOMUATBHOE.

11 KJIACC

YucnoBele XapaKTEPUCTUKU CIyYaHBIX BEIWYMH: MATEMATUYECKOE OXXKHUIAAHUE,
JIUCIIEPCHSI U CTaHAAPTHOE OTKJIOHEHHE. [IpumMepsl npuMeHeHns MaTEMaTUYECKOTO
OKMJAHUSA, B TOM YHCIE B 3a/a4yax M3 MOBCEIHEBHOM XM3HU. MartemaTtnyeckoe
OXKHJlaHue OMHAPHOM CIydaliHOW BeIMYMHBI. MaTreMaTHuuecKoe OKUJaHUE CYMMBbI
CIIy4alHBIX BEIMYMH. MaremMaTuyecKkoe 0KUAAHUE U JTUCIIEPCHSI TEOMETPUUECKOTO
¥ OMHOMHAJIBHOTO pacipeieIeHH.

3akoH OOJBIIMX YHCEI W €ro poJib B HayKe, MPUPOJEC M OOIIECTBE.
Br160podHbIN METOT MICCIICOBAHUIA.

IIpumepsl  HENpEpBIBHBIX  CIy4YalHbIX Beau4yuH. IloHATME O IUIOTHOCTH
pacrnpeneneHus. 3aaayu, MpUBOAIIME K HOPpMaIbHOMY pacnpeneinenuto. [lonstue
O HOPMAJIbHOM PaCIIpEEICHUN.



INVIAHUPYEMBIE PE3YJBbBTATBI ITUNYHOCTHBIE
PE3YJIBTATDI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IMPOrpaMMbl y4yeOHOTO IMpeaMera
«MaremaTuka» XapaKTepUu3yrOTCs:

I'paxknaHckoe BOCIIMTAHUE:
c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMK OOYyYaromIerocs Kak aKTHUBHOTO U
OTBETCTBEHHOIO  4JE€HAa  POCCUHCKOro  0OIlIecTBa,  MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NMUHBIX CTPYKTYp, SIBICHUI,
npoueayp TIpaxaaHcKoro ooOmecTBa (BbBIOOPBI, ONPOCHl W Mp.), YMEHHEM
B3aMMOJICUCTBOBATh C COIMAIBHBIMM HWHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSIMA ¥ HA3HAYCHUEM.
IIaTpuoTHYeckoe BOCIMTAHHE:
c(hOPMUPOBAHHOCTBIO POCCHUMCKONW TPaKIAHCKOM UIACHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTHKH, LICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMUCKUX MAaTEMATHUKOB UM POCCUMCKOM MAaTeMaTHYE€CKOM IIKOJIBI,
K HCIONB30BAHUIO STHUX JOCTIDKEHHWH B JAPYTrUX HayKax, TEXHOJNOTHsX, chepax
YKOHOMHUKH.
JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS
OCO3HAaHUEM JYXOBHBIX LIEHHOCTEW POCCHMCKOrOo Hapojaa; cHOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHUS, 3THYECKOTO IMOBEJEHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHHEM JOCTHKCHM HAayKd U JCITeNbHOCTBHIO YYCHOTO; OCO3HAHHEM
JIMYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYMBOIO Oy IyIIEro.
JcTeTHYECKOE BOCIIUTAHNE:
ACTETUYECKUM OTHOIICHHEM K MHUpPY, BKIIOUas JCTETHKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/a4, PEIICHUI, pacCyKACHHI; BOCIPUMMYHBOCTHIO
K MaTeMaTHYECKHM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.
Puznyeckoe BOCIUTAHUE:
c(hOpPMHPOBAHHOCTHIO YMEHHS MPUMEHSATh MATEeMaTHYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO M 0€30MacHOro 00pasa KWU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO (3I0POBOE THTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHITHH U OTIbIXa,
perynsipHasi (u3uyeckas akTUBHOCTB); (PU3MYECKOTO COBEPIICHCTBOBAHUS, IMpU
3aHATUSAX CIIOPTUBHO-03A0POBUTEIHHON JAESITEIBHOCTBIO.
TpynoBoe BoctiuTanue:
TOTOBHOCTBIO K TpYyAy, OCO3HAaHHWEM IIEHHOCTH TPYAOJIO0Us; HHTEPECOM K
pasnuuHbiM  cpepaMm  TpodeccCHOHANBbHON  NIEATETBbHOCTH,  CBSI3aHHBIM  C
MaTEeMaTHUKOW W €¢ MPUWIOKEHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeld mpodeccud H pPealr30BbIBATh COOCTBEHHBIC >KU3HEHHBIC TUIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMYy OOpa3OBaHHIO U
caMOoO0Opa30BaHUI0 Ha MPOTSHKCHUU BCEH JKM3HH, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MPAKTHYCCKUX 3a7a4 MaTEMaTHYECKOW HAIPaBICHHOCTH.
IKOJIOTHYECKOE BOCTIUTAHNE:

C(OPMHPOBAHHOCTBIO  JKOJIOTMYECKOW  KYJIBTYpbl, IOHHUMAaHUEM  BIIHSHHUS
COITHAIEHO-IKOHOMHUECKUX IPOIECCOB HA COCTOSHHE MPHPOTHONW M COIMAIBHON
Cpelbl, OCO3HAHMEM TJO0ATBFHOIO  XapakTepa AKOJOTHYECKHUX  MPoOIieM;
OpUCHTAIMCH Ha MPUMCHCHHE MAaTeMaTUYCCKUX 3HAHWM JJI PEIICHUs 3aaad B
00JIaCTH OKPYXKAFOIEH Cpejibl, ITITAHUPOBAHUS MIOCTYITKOB M OI[CHKH UX BO3MOYKHBIX
TOCJICICTBH JUIS OKPYKAIOIICH CPEIbI.

LleHHOCTH HAYYHOTO TTO3HAHHUSI:

C(OPMHPOBAHHOCTBIO  MHPOBO33PEHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO  pa3BUTHsA HAyKd W  OOIIECTBCHHOH  TNPAKTHKH, ITOHUMaHHEM
MaTeMaTHYECKOH HayKd Kak cdephl YeIOBEYECKOW JACSITeIbHOCTH, 3TalloB €¢
pa3BUTHS W 3HAYUMOCTH JUIS PA3BUTHS I[MBWIM3AIWW; OBJAJACHUEM S3bIKOM
MaTEeMaTHKd M MaTeMaTHYECKOH KyJIbTYpOW KaK CpEICTBOM IIO3HAHUS MUDPA;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYIO W HCCICAOBATEIBCKYIO ICATCIBHOCTD
WHWBHUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJabTaThl OCBOCHHS MPOTPaMMbl Y4eOHOTrO MpeaMmeTa
«Marematuka XapaKTEePUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OCtCMBUAMU.

1)  Vuueepcanvhvie noznasamensuwle oelicmsus, obecneuusarom
Gopmuposanue 6a308bIX KOZHUMUBHBIX NPOYECCO8 00YUAIOUUXCS (0CBOEHUe
Memo008 NOZHAHUSL OKPYIHCAIOWE20 MUpa; NPUMEHeHUe J102U1eCKUX,
uccie0o8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jloruueckue 1eicTBUA:

e BBIABISITh M XapaKTEPHU30BaTh CYIIESCTBEHHBIC MTPU3HAKK MATEeMAaTHYCCKUX
OOBEKTOB, TOHSATHUN, OTHOIICHWHA MEXIY MOHATHIMU; (HopMymupoBaTh
OTIpEJICICHNs] ~ TOHSATWUW; YCTAHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJlaccu(ukanuy, OCHOBaHUA JUIsi O00OOUIEHUSI M CpPaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (QopMyIHpOBaTH U MNPeoOPa3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npoTUBOpeYrsi B (aKkTax, JaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npeaiaratb KpuTCpru JIs BhIABIICHUA BaKOHOMepHOCTef/Il " HpOTHBOpG‘-IHfI;

e JICJIAThb BbLIBOJbI C HCIIOJIb30BAHHUCM 3dKOHOB JIOTMKH, ACAYKTHUBHBIX H

WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

e MPOBOJHUTH CaMOCTOSITEIIHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
NPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC

CYXXKACHUA U BBIBOIBI,

e BBIOMpaTh CHOCOO peleHus y4eOHOM 3anauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pELIEHUs, BBHIOMpATh Hauboiee MOAXOMAUIMI C Yy4ETOM

CaMOCTOATCIIbHO BBIJACIICHHBIX KpI/ITepI/ICB).
ba3oBble ucciienoBarejibCKue AeiiCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME IPOTUBOpPEUYUE, MpOoOIeMYy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHoe, (OpMUpOBAaTh  THIOTE3Y,

AprymCHTHPOBATh CBOIO IIO3UIINIO, MHCHHC,

e TIPOBOJUTH CaMOCTOSTEIILHO CITAHUPOBAHHBIN 3KCIIEpPUMEHT,
UCCIICIOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YECKOro
0o0beKTa, SBJCHUSA, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY

06T>€KT3MI/I, ABJICHUAMU, ITPOLCCCAMU,

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIICHUS M BBIBOJIBI IO pe3yjIbTaTam
MPOBEJCHHOTO HAOIONCHNUs, UCCIEIOBAHMS, OICHUBATh JOCTOBEPHOCTH

MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOrHO3UPOBATHL BO3MOXKHOC PA3BUTHC IIPOLECCCA, a TAKIKE BbIABUIATDH

MPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCJIOBUSIX.
Pabora ¢ undgopmanueii:

e BBIABJIATH )Ie(l)I/II_[I/ITBI I/IH(l)OpMaI_[I/II/I, JaHHBIX, HCO6XOI[I/IMBIX JJIA OTBECTA

Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;
e BbIOMpaTh UH(OpPMAIMIO U3  UCTOYHUKOB  PA3TUYHBIX

aHAIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH UH(POPMAIIUIO

Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, IPEJICTABIATh €¢ B Pa3IUYHbIX (HOopMax,

WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBAThH HaAJIE)KHOCTH nHpopMaru 1o CaMOCTOSITEIIHLHO

chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvuvie  KOMMYyHUKAMUGHbBlEe  Oelicmeusi,  00ecneuusaom

chopMUpPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAOUUXCSL.
OO0menmue:



e BOCHOpPUHUMATh H (HOPMYNIHPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U 1EJIIMH OOIICHHUS; ICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMUCBMEHHBIX TEKCTaX, aBaTh IMOSICHEHUS IO
XOJly PEIICHUS 3a1a4l, KOMMEHTHUPOBATH MOJyYEHHBIN pe3yIbTaT;

e B XO07€ 00CYXXJI€HHS 33]]JaBaTh BOIPOCHI [0 CYIIECTBY 00CYKIa€MOMN TEMBI,
po0JIeMBbl, perraeMoil 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHbIC Ha TTIOMCK
pELICHMs; CONOCTaBISATh CBOU CYXIECHHS C CYXACHUSAMHU JPYTHX
YYaCTHHKOB JUanora, OOHapyKMBaTh pa3jiduyve W CXOJCTBO IO3HIIMIA; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

e TIPEICTaBIATH  PE3ydbTaThl  pEUICHMs  3aJaud,  SKCIEPUMEHTa,
UCCIIEJOBaHMsSI,  IPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBO:

e IMOHMMATh U  WCIOJB30BATh  MPEUMYIIECTBA  KOMaHJIHONW U
WHIMBUyaJIbHON pabOThI PU pelICHUU yUueOHBIX 3a/1a4; MPUHUMATD 11EJTb
COBMECTHOM JEATEIbHOCTH, IIJIAHUPOBAaTh OPraHU3allUi0 COBMECTHOM
paboThI, pacnpeeNsaTh BUAbI pabOT, JOTOBApUBATHCS, OOCYXKAATh MPOIIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

e YYacTBOBATh B IPYyNIMoOBHIX hopMax paboThl (00CYXIeHMs, 0OMEH MHEHHUIA,
«MO3TOBBIE TITYPMbD) U UHBIE); BHITIOIHATH CBOIO YaCTh pa0OTHI U KOOPJIMHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMHU KOMaH/Ibl; OIEHUBATh KAYECTBO CBOETO BKJIAJa
B OOmMMA MPOAYKT TO KPUTEPUsIM, CHOPMYJIUPOBAHHBIM  YYACTHUKAMHU
B3aUMOJCHUCTBU.

3) Vuueepcanvuvie  pezynamuenvie oeticmeusl, obecneuusaiom

Gopmuposanue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:
COCTaBJISATh IJIaH, AJTOPUTM pEIICHUsS 3aJayd, BBIOMpPATh CHOCOO pEIICHHS C
Y4E€TOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C yU¢TOM HOBOM UH(pOpPMAITUH.
CaMOKOHTPOJIb:

e BIAJETh HABbIKAMH I[IO3HABATEIbLHONW pe(JIeKCMU Kak OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIAJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIS Mpolecca |
pe3yabTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPU PELICHUH
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIICGHUBATh COOTBETCTBHE pE3yJbTaTa €I W YCJIOBHUSIM, OOBSICHSATH
NPUYUHBI JOCTUKEHUS WIM HEJOCTHXKCHHS pPe3yJbTaTOB JNESTEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETCHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI 10
KJIACC

Yurtath U CTPOUTH TAOIULIBI U JUATPAMMBI.

OmnepupoBaTh MOHATHAMH: cpeqHee apupMeTHdeckoe, MeAnaHa, HauOoJbllee,
HaWMEHbLIEE 3HAUEHUE, PA3MaX MACCUBA YUCJIOBBIX TaHHBIX.

OnepupoBaTh MOHATUSAMHU: CIy4YalHBIA OKCIEPUMEHT (OMbIT) M  CIydailHOEe
COOBITHE, 3JEMEHTAPHOE COOBITHE (IJIEMEHTApHBIM MCXOJ) CIy4alHOrO OIBITA;
HaXOJIUTh BEPOSITHOCTU B OMNBITaX C PABHOBO3MOYKHBIMH CIIYYalHBIMH COOBITUSIMH,
HaXOJIUTh M CpPAaBHHBATh BEPOATHOCTU COOBITHM B HW3YYEHHBIX CIIy4ailHBIX
DKCIIEPUMEHTAX.

Haxomute u QopMyaupoBaTh COOBITUS: TEpeceYeHHEe U OObEIUHEHHE JaHHbBIX
COOBITUH, COOBITHE, NPOTUBOMOJIOKHOE JAaHHOMY COOBITHIO;  IOJIb30BAThCS
auarpammamu Jitiepa u GopMysioi CI0KEHUs BEPOSITHOCTEH MPHU pELIeHUH 3a1a4.
OnepupoBaTh TOHATHSAMHU: YCJIOBHAsi BEPOATHOCTh, HE3AaBUCHUMBIE COOBITHS;
HaXOJUTh BEPOSTHOCTU C IOMOIIBIO INPAaBWIA YMHOXKEHHMS, C MOMOIIBIO JEpEBa
CJIy4alHOTO OIIBITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS IIPU PELICHUH 3aj1au.
OnepupoBaTh MOHATUSMH: HCHOBITAHWE, HE3aBUCUMBIE HCIBITAHUS, CEpHUs
UCIIBITAaHUM, yCIeX W HeyJaya; HaXOAUTh BEpPOSTHOCTH COOBITHM B Cepuu
HE3aBUCUMBIX MCIIBITAHUI 10 TIEPBOTO yCIE€Xa; HAXOAUTh BEPOSTHOCTH COOBITUI B
CEpHUU UCIBITaHUN bepHyum.

OnepupoBaTh NMOHATUSAMU: Cly4yaliHas BEIWYMHA, PACHpPEIEIICHUE BEPOSTHOCTEH,
yarpaMMa pacrpeeacHus.

11 KUIIACC

CpaBHUBATH BEPOSITHOCTH 3HAYEHUI CIIyYallHOW BEJIMYMHBI [10 PACTIPEACIICHUIO WITN
C IIOMOILIBIO JUArPaMM.

OnepupoBaTh NOHATHEM MAaTEMaTHYECKOTO OXKHUAAHMS; NPUBOAUTH MPUMEPHI, KaK
IIPUMEHSIETCS MAaTeMaTUYECKOE OXUIAHMWE CIy4alHOM BEJIWYUMHBI HAXOIUTh
MaTEeMaTUYECKOE 0XKUAHUE 110 JAHHOMY PACIPEICIICHHUIO.

WmeTs mnpencraBieHue O 3akoHe OosbmMx uucen. Mmers

IIPEACTABICHUE O HOPMAJIBHOM PACIPEACIICHUM.



TEMATHUYECKOE IINTAHUPOBAHHUE 10

KJIACC
KonunyecTBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB M TeM nu(poBbIe
Ne i/ P Kontponbubie  IIpakTHuyeckue (ubp )
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIC
padoThbI padoThbI
pecypchbl
1 HpeI[CTaBJ'ICHI/Ie JAaHHBIX U OIIMCAaTCIIbHAasA 4 Buonuoreka ]_[OK
CTaTHCTUKA https://m.edsoo.ru/e0Ob7b0f1
Crny4aiiHbIe OIIBITHI M CITyYaifHbIE COOBITHS,
2 OIIBITHI C PABHOBO3MOKHBIMU 3 1 buGnuorexa LJOK
https://m.edsoo.ru/e0Ob7b0f1
HIIEMEHTapHBIMU UCXOAaMU
3 Omnepanuu HaJl COOBITUSMHU, CII0KEHHE 3 bubnmnorexa [JOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
'YcnoBHas BEpOSITHOCTB, IEPEBO CIIY4aHHOTO
4 OTbITa, (hopMyJia MOTHON 6 bubmzorexa LIOK
’ . https://m.edsoo.ru/e0Ob7b0f1
BEPOSITHOCTH ¥ HE3aBUCUMOCTb COOBITUI
3) JeMEHThl KOMOUHATOPUKU 4 bubmmorexa LIOK
https://m.edsoo.ru/e0b7b0f1
6 Cepuu 1ocie10BaTeIbHbIX UCIIBITAHUI 3 1 bubnmnorexa [JOK
https://m.edsoo.ru/e0b7b0f1
7 CityyaliHple BEeTMYMHBI M pacIpeeIeHAs 6 bubnnoreka [IOK
https://m.edsoo.ru/e0b7b0f1
8 O000OIIeHNE M CHCTEMAaTH3aINs 3HAHUHA 5 2 bu6muoreka [JOK
https://m.edsoo.ru/e0b7b0f1
OBUIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 34 2 2



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

11 KJIACC

KounvecTBO 9acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieJioB U TeM uugpoBbie
Ne o/m P Kontpoabnbie  |[[IpakTndeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 MareMatuyeckoe 0KuAaHue CIydyaiHON 4 bubmmoreka [JOK
BEJIMYMHBI https://m.edsoo.ru/5fbc5dcl
Jlucnepcus ¥ cTaHJapTHOE OTKIIOHEHHE bu6mmoteka [JOK
2 . 4 1
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
3 3aKOH OOJBIINX YUCET 3 1 bubanorexa LIOK
https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIE c1y4aiiHble BETUYUHbI 2 bu6nuorexa [IOK
(pactipeneneHust) https://m.edsoo.ru/5fbc5dcl
5 HopmareHOe pacipe/ieneHus 2 1 bubmrorexa LIOK
https://m.edsoo.ru/5fbc5dcl
6 HOBTOpeHI/Ie, 0000IIIEHNE U CUCTEMATU3ALIHS 19 2 BuonuoTeka ]_[OK
3HAHUI https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



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

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
ara uudposbie

Ne ni/m | Tema ypoka A

yp Beero KOﬁHTpOJILHLIe Hpgucnmeclme WiyueHus]  0GPA30BATETBHbIC
padoThI padoThI pecypebi

1 [IpencraBieHne qJaHHBIX C TOMOLIBIO 1 Bbu6motreka [JOK
Ta0JINII U TUArpaMM https://m.edsoo.ru/25¢6d12b
Cpennee apudmernueckoe, MeuaHa,

HanOOJIbIIICEe ¥ HAUMCHBIIICE 3HAUCHHUS, bubmuoreka [IOK

2 1
pa3Max, gucrepcusi, CTaHgapTHOE https://m.eds00.ru/dd00738d
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
Cpennee apudmernueckoe, MeuaHa,

3 HauOOJIbIlIee ¥ HAUMEHBIIIEE 3HAYCHHS, 1 bubnunoreka LIOK
pa3Max, gucrepcusi, CTaHgapTHOE https://m.eds00.ru/98645f6¢
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmerndyeckoe, MeIMaHa,

4 HauOoJIbIIIeEe ¥ HAUMCHBIIICE 3HAUYCHHUS, 1 bubmmoteka IIOK
pa3Max, Jucrepcusi, CTaHaapTHOE https://m.edso00.ru/7c9033a8
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrydaiiHble SKCTIEpUMEHTHI (OTIBITHI) U

5 cl yqaﬁHbIe CO6BITEI}I 9J‘IeMe(HTa HLI)C 1 bubmoreka LOK

i ’ p https://m.edsoo.ru/347c1b78
coOBITHA (MCXOMbI)
BeposiTHOCTB ci1y4aiiHOTO COOBITHS.
BeposiTHOCTH COOBITHI B ONIBITAX C bu6muoreka [JOK

6 1
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU https://m.edso00.ru/64d75244
COOBITUSMH
BeposiTHOCTB citydyaltHOTO COOBITHSI. bubmuoteka [IOK

7 1 1
[TpakTuyeckas pabora https://m.edsoo.ru/5e8fa94a

8 Onepanuu HajJ COOBITHSIMU: TIEpECeUeHue, 1 bu6muoreka [IOK



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
https://m.edsoo.ru/5e8fa94a

00beIMHEHNE COOBITHIA,
MIPOTHUBOIOJIOKHBIC COOBITHS. [lnarpaMmmel
Ditnepa

https://m.edso0.ru/221c622b

Omnepanuu HaJ COOBITHSIMHU: TIEPECEUCHUE,
00beIMHEHNE COOBITHH,

bubnunorexa LIOK

d MIPOTHBOIOJIOKHBIE COOBITHA. J{narpaMmmbl https://m.edsoo.ru/cc10cle?
Ditnepa
10 dopMya cII0KEHHUS BEPOSITHOCTEH bubmmorexa [IOK
https://m.eds00.ru/3057365d
o | e v Ymome B LOK
P - ACP yd https://m.eds00.ru/9a408d25
HKCIEPUMEHTA
o | Lo epommeen Viemers B LOK
P - ACP ya https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
5 |Soomnsepormor Vimona B 10K
P AP ya https://m.edsoo.ru/47fb6b11
JKCIIEPUMEHTA
14 ®dopmya MOIHON BEPOATHOCTH bubmorexa LIOK
https://m.edsoo.ru/15941bec
15 ®dopmyIa MOIHON BEPOATHOCTH bubmorexa LIOK
https://m.edsoo.ru/a9ec13c8
16 ®opmysa MOIHONW BEPOATHOCTH. bubmuoreka [IOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
bubmmoteka IIOK
17 KontponkHas padora https://m.edsoo.ru/29dc6ch9
18 KomOuHaTOpHOE NMPaBUIIO YMHOKEHUS Bubmmorexa [IOK
https://m.eds00.ru/2270cf70
but6mmorekxa [IOK
13 Iepecranorku 1 dakropran https://m.edsoo.ru/d58ce6d1
20 Uucno coueranuid Bubmmorexa [IOK

https://m.edso0.ru/7904dfb0



https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
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

21 Tpeyronbuuk Ilackang. @opmyna OuHoma 1 bubmunoreka [JOK
Herotona https://m.edsoo.ru/fa47998f
bunapHbIi c1yyaliHbIN ONBIT (MCIIBITAHKE),

29 ycnex u Heynada. HesaBucumslie 1 bubnuoreka [JOK
ucnbiTanusa. Cepusi HE3aBUCUMBIX https://m.edso00.ru/2e1f2368
HCIBITAHUH 710 IEPBOTO ycrexa

23 Cepust HE3aBUCUMBIX UCIIBITAHUM 1 bubmmoreka [JOK
bepuymm https://m.edsoo.ru/e9572a68

2| Tpacruscean padora e nenomsosamen | 1 Butmiorera LIOK

p p https://m.edsoo.ru/f4al5al4
ANEKTPOHHBIX TAOJIHUIL
. bubnuoreka [{OK
1

25 Cayuaiinas senmma https://m.edsoo.ru/639be9aa

26 Pacnipenenenue BepoaTHOCTEN. 1 bubmmoreka [JOK
Jwnarpamma pacnpenesieHus https://m.edso0.ru/6dc7ff39

27 CymMa ¥ IpoU3BEACHUE CITy4alHbIX 1 Bbu6mmotreka [JOK
BEJIMYMH https://m.edsoo.ru/51b7ed5f

28 CyMMa 1 Ipou3BeICHUE CITyYalHbIX 1 bubnnorexa [JOK
BEJINYUH https://m.edsoo.ru/c2757cc3

29 [Ipumeps! pacnpesiesieHnit, B TOM 4HcCiie 1 bubmuoreka [IOK
reoMeTpHuecKoe U OMHOMHUAIBHOE https://m.eds00.ru/91e08061

30 [Ipumeps! pacnpesiesieHnit, B TOM 4HcCiie 1 bubmuoreka [IOK
reoMeTpUUYECcKOe 1 ONHOMHATILHOE https://m.edsoo.ru/5afffO5f

31 [ToBTOpEeHue, 06061IeHNE 1 1 bubmmnoreka HOK
cucTeMaTu3anus 3HaHU1 https://m.edso0o.ru/0f4d3cd7

30 IToBTOpenue, 06o01IEHNE U 1 bu6mmoteka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/e0la3dc4

bubnunorexa LIOK
1

33 Hroroas koHTpoLHas padoTa https://m.edso0.ru/a985ae79

34 IToBTOpenue, 0000IIeHNE U 1 bub6muoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/lddca5e0
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[IPOTPAMME

11 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
ara uudgpoBbie
Ne n/m | Tema ypoka A
yp Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne WiyueHns | 06pazOBATETBHBIC
padoThbI padoThbI pecypes
[ToBTOpeHME, 0000MIIECHNE,
cucreMarusanus 3HaHui. CiryyaiiHble
g bub6mnoreka [IOK
1 OTIBITHI U BEPOSTHOCTU CITY4alHBIX 1 ] 1
. https://m.edso0.ru/430d330a
coObIThii. Cepun HE3aBUCHMBIX
HCITBITAHUH
[ToBTOpeHue, 06001IEeHNE,
cucreMaTtu3anus 3HaHui. CiydaiiHbie
g bu6mmoreka [JOK
2 OTIBITHI M BEPOATHOCTHU CITy4alHBIX 1 i 1
N https://m.edsoo.ru/a573a292
coObITuii. Cepun HE3aBUCHUMBIX
HUCIIBITAaHUH
[ToBTOpenue, o6o0IIEHNE,
cucreMaTu3anus 3HaHui. CiydaiiHbie
g bubnnoreka [JOK
3 OTIBITHI U BEPOSTHOCTU CITy4alHbIX 1 ] 1
N https://m.edsoo.ru/07a5e861
coObITuii. Cepun HE3aBUCHUMBIX
HUCITBITAaHUH
[ToBTOpenue, 06001IeHNE,
cucremaTusanus 3HaHui. CirydaiiHble
., bub6anorexa [IOK
4 OMBITHI M BEPOATHOCTHU CITyYalHBIX 1 ) 1
N https://m.edso0.ru/32bc29bf
coObrTuii. Cepun HE3aBUCHUMBIX
HUCIIBITAaHUI
5 IIpuMepsl IpUMEHEHNS] MATEMATUYECKOTO 1 bubnnorexa [JOK
OKHJIaHUsI (CTpaXxOBaHUE, JTOTEPEs) https://m.edsoo.ru/ea27084d
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MaremaTu4ecKoe OKUIAHUE CYMMBI bubnunoreka [HOK
6 . .
CIIy4alHbIX BEJINYMH https://m.edsoo.ru/0Oadefe9e
Matematuueckoe OxKuIaHue
7 F€OMETPUYECKOTO U 6I/III[{OMI/IaJILHOF0 buGmuorexa LIOK
. https://m.edsoo.ru/20de2fc2
pacnpeseseHui
MareMatuueckoe 0KuIaHue
8 reOMETPUUYECKOTO U 6I/III[-IOMI/IaJ'IBH01“O bubmorexa LIOK
9 https://m.edso0.ru/17b0e769
pacrpeiesieHui
9 Jlucnepcus 1 cTaHIapTHOE OTKIOHEHUE bubmorexa LIOK
https://m.edsoo.ru/bcc67f76
10 Jlucnepcus 1 cTaHIapTHOE OTKIOHEHHUE bubmnorexa LIOK
https://m.edsoo.ru/bf78aad6
11 Jlucriepcuu reOMETPUIECKOTO U bubnuorexa [JOK
OMHOMHUAIBHOTO PACIIPEICITICHIS https://m.edsoo.ru/4b5a495e
12 [IpakTuueckast paboTa ¢ UCIIOJIb30BAHUEM bubnuoreka [IOK
AJICKTPOHHBIX TAOJIHIT https://m.edsoo.ru/a53cd884
13 3akoH 0ONBIINX Yrcen. BIOOpOUHBIit bubnunoreka [JOK
METOJ UCCIIEAOBAaHUN https://m.edsoo.ru/94ddc34a
14 3akoH O6obIIuX uncesn. BeibopouHsbrit bubnunorexa [JOK
METOJI UCCIIeIOBaHUM https://m.edsoo.ru/cf23b369
15 [IpakTryeckas paboTa ¢ UCIOIB30BaHUEM bubnnorexka [JOK
AJIEKTPOHHBIX TaOJIHUI https://m.edsoo.ru/6c1d11a6
bu6mmoreka [JOK
16 Hrorosas konTponbHas padota https://m.edsoo.ru/7e379f8f
[Tpumepbl HETIPEPHIBHBIX CIIyYalHbBIX
17 BeIM4MH. OYHKIINS IJIOTHOCTH bubnuoreka [IOK
pacnpenenenus. PaBHomepHoe https://m.edso00.ru/9f5b423d
pacrpeiesIeHHe U €ro CBOMCTBA
[Tpumepbl HETIPEPHIBHBIX CIIyYaliHBIX
18 BeIM4KH. OYHKIINS IJIOTHOCTH bub6nuorexa [IOK

pacnpenenenus. PaBHomepHoe
pacrnpeiesIeHHe U €ro CBOMCTBA

https://m.edsoo.ru/blc2712e
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3ajauu, TpUBOASIINE K HOPMAJIbHOMY

bubmuorexa [JOK

19 acnpeneneHno. OyHKIKMSA TIOTHOCTH U
pastipel YHEH https://m.eds00.ru/97¢19f59
CBOWCTBAa HOPMAJILHOTO pactpeie/ieHuUs
20 [IpakTuyeckas paboTa ¢ UCIIOIB30BAaHUEM bubnuoreka [IOK
AJICKTPOHHBIX TAOJIHUIT https://m.edsoo.ru/1f1f9ad9
IToBTOpenue, 0600IIIEHNE U
21 CI/ICTCMpaTI/ISaLII/Iﬂ BIf;HI/Iﬁ OnucarensHas Bubmorexa HOK
) https://m.eds00.ru/72953f4c
CTaTHCTHKA
IToBTOpEeHue, 00001IEHHE U
22 CI/ICTel\faTI/Ba us SIfZ-llHI/Iﬁ OmnucarenpHas bubmnorexa LIOK
H ’ https://m.edsoo.ru/b699ad0c
CTaTHCTHKA
[ToBTOpEHME, 0000IIEHNE U
23 cucTteMaTu3aiys 3HaHui. OTBITHI C bubmuorexa [JOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/3fchacf9
COOBITUSMH
[ToBTOpEeHME, 0000IICHNE U
24 cucTteMaTu3aiys 3HaHui. OTBITHI C bubmuorexa [JOK
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU https://m.edsoo.ru/538fd7cf
COOBITHSMHU
[ToBTOpeHue, 060061IeHNE U
cucTeMaTH3anus 3HaHui. Berancienne
o5 BEPOSTHOCTEN COOBITHI ¢ MPUMEHEHHEM bubnuoreka [IOK
dhopmyn u rpadUUECKIX METOIOB https://m.eds00.ru/272910f5
(koopauHaTHAs MpsAMas, I1epeBo,
nuarpaMmma Disepa)
[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHui. Beraucienue
2% BEPOSITHOCTEH COOBITHII C MPUMEHEHHEM bubnmoreka [JOK
dbopMyI u TpadUIECKUX METOIOB https://m.edsoo.ru/dc9ad6ca
(xoopauHaTHas npsAMas, AepeBo,
auarpamma Diinepa)
7 [ToBTOpenue, 0600mEeHNE U bu6mmoreka [JOK

cHCTeMaTHu3alus 3HaHul. BerunciaeHue

https://m.edso0.ru/5964f277
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BEPOSITHOCTEH COOBITHI ¢ MPUMEHEHNEM
dhopmyn u rpadUUECKHX METOIOB
(xoopanHaTHas npsAMas, 1epeBo,
nuarpaMma Disepa)

[ToBTOpEeHME, 0000IIEHNE U
cucreMaTu3alus 3Hanui. Beraucinenne

28 BEPOATHOCTEH COOBITHI ¢ MPUMEHEHUEM 1 bubnmoreka [JOK
dbopMyI u TpadUIECKUX METOIOB https://m.edsoo.ru/e71debe4
(koopauHaTHas MpsMast, IEPEBO,
nuarpaMmma Jisepa)

I1 000
29 CI/IOcBTTe(;faeTI;I/;z’ (1)/151031?:1?11:111/‘/'116 gn aliHbIE 1 bubmiorexa HOK
1l - Iy https://m.edsoo.ru/00b2efb3
BEJIMYMHBI M pACIIpeICIICHUS
IToBTOpenue, 0000ImIEHE
30 CI/IcBTTeleaTIEZauHﬂ 3I—?:HEE gnyqaﬁHble 1 Bubmioreka IJOK
) https://m.edsoo.ru/1cc2df8f
BEJIMYMHBI M pacTIpe/IeIICHUs
IToBTOpenue, 0000ImIEHE
31 CI/IcBTTeleaTIEZauHﬂ 3I—?:HEE 11\/I/IaTeMaTI/Iqec1<oe 1 bubanorexa LIOK
N https://m.edsoo.ru/aeal298c
OXKUJIAHWE CITYJAHON BETHUNHBI
I1 600
32 CH(Z:]?rTe(I)vI[)aeT};P;? (1)/1;1031?;:11:111;116 KI/IaTeMaTI/I‘-IeCKOG 1 bubmiorexa HOK
1 N https://m.edsoo.ru/640a8ebf
OKUJaHHE CITYyYailHON BETMUUHBI
bu6mmoreka [IOK
1

33 Hrorosas konTponbHas padota https://m.eds00.ru/0fd6d597

34 [ToBTOpEeHue, 06061IeHNE 1 1 bubnnorexka [HOK
cucTeMaTHu3alis 3HaHui https://m.edso0o0.ru/5006273e
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Marematuka: Anrebpa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHUS.
Anrebpa u Hadasila MaTeMaTudeckoro ananusa. 10 kimacc. ba3oBbiii ypoBEHb.
Mepznsik A.I'., Homuposckuii J[.A., [TonskoB B.M., nox penaxuueit
[Tomonbckoro B.E. Aknnonepuoe o6miectBo «M3narensctBo [IpocBemieHue
Marematuka: Anrebpa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHUSI.
Anrebpa u Hauaja MareMaTudeckoro aHanusa. 11 kiacc. ba3oBelil ypoBeHb.
Mep3znsak A.I'., Homuposckuii [I.A., ITonsakos B.M., noa penakiueit

[Tononbckoro B.E. AkunonepHoe obuiectBo «3narenbcTBo [IpocBenienue»

METOAUYECKHUE MATEPHUAJIbBI IJ1A YUUTEJIA

Mepsnsik A.I'., [TonsikoB B. M. Anrebpa u Hauana MaTeMaTHYECKOTO aHAIN3a.
10 xnacc. bazoBsiil ypoBeHb. MeToinueckoe nocooue
Mepsnsik A.I'., [lonsikoB B. M. Anrebpa u Hadana MaTeMaTHYECKOTO aHAIN3a.

11 knacc. ba3oBblii ypoBeHb. MeToanueckoe nocooue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

Pecypcol LIOK



