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MNOACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa u Havdajla MaTeMaTHIECKOTO
aHanuza», «l'eometrpus», «BeposSTHOCTh U CTaTUCTHUKa»  0Aa30BOrO YPOBHS AJIs
oOyuatommxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaabHOro
roCyZIapCTBEHHOTO 00pa30BaTEIHHOTO CTaHJAPTa CPEAHETO OOIIETo 00pa30BaHuUs,
C yu€TOM COBpPEMECHHBIX MHUPOBBIX TpeOOBaHUM, TPEIBSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAAUIUKA POCCUKUCKOTO 00pa30BaHUS.
Peanuzanus mporpaMMbl 00ecIieunBaeT OBIAJACHUE KIFOYEBBHIMU KOMIIETECHITUSIMH,
COCTABJISIFONIIUMU OCHOBY JJIS CaMOPA3BHUTHsI W HEMPEPBIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TI03HABATEIBHOTO Pa3BUTHUS
JUYHOCTH O0YJarOIINXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHYECKOTO aHAIIA3a» SBIIAETCS OAHUM W3
Ham0oJIee 3HAYMMBIX B IPOrpaMMe CTapLIEH IKOJIbL, HOCKOJBKY, C OJHOW CTOPOHBI,
OH o0ecreurnBaeT HWHCTPYMEHTAJIbHYIO 0a3zy JUisl M3yYeHHUs BCEX €CTECTBEHHO-
HAY4YHBIX KYpCOB, & C JPYrod CTOpOHBI, (OPMUPYET JIOTUYECKOE U abCTpaKTHOE
MBIIIJIEHUE YYalluXcid Ha YpOBHE, HEOOXOAMMOM JJII OCBOCHHUS KYypCOB
uH(pOpMaTHKH, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax naHHOTr0 Kypca
y4Yaluecs OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKH, KOTOpas
bopMyIHpyET CBOU JOCTHUKEHUS B MaTeMaTHIECKOH (hopme.

Kypc anreOpsl n Hayan MaTeMaTUYECKOTO aHAIM3a 3aKjIabIBAET OCHOBY IS
YCHEIIHOTO OBJAJICHUS. 3aKOHaMU (PU3UKH, XUMUHU, OWOJIOTMH, MOHUMaHUS
OCHOBHBIX TEHICHLIHMA SKOHOMUKHM M OOILIECTBEHHOW MHW3HH, IO3BOJSET
OpPUEHTHPOBATHCSI B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEAHEBHOM >KM3HU. B Toke Bpems oBiajeHue
a0CTpaKTHBIMM U JIOTHYECKHM CTPOTMMH MaTeMaTHYECKUMU KOHCTPYKIUSMU
pa3BUBAaET YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTD
YTBEPKJIEHUS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETH3ALMI0, a0CTparupoBaHue 1
aHaJIOTHIO, (OPMUPYET KPEaTUBHOE U KpUTHUECKOE MbllIeHHE. B xoxe u3ydenus
anreOppl M HayaJdl MAaTeMaTUYEeCKOro aHajiu3a B CTaplied MIKoJie Yydyalluecs
MOJIYYalOT HOBBIM OMNBIT PEIIEHUs MPUKIATHBIX 3a/ad, CaMOCTOATEIbHOTO
NOCTPOEHUSI MaTEMaTUYECKUX MOJENEH pEaIbHbIX CUTyalluid W MHTEpIpeTaluu
NOJIyYEHHBIX  PELIEHUH, 3HAKOMATCA C  IOPUMEPAMH  MaT€MaTHYECKHX
3aKOHOMEPHOCTEH B NPUPOAE, HAYKE M B HCKYCCTBE, C BBLIAIOLIUMUCS
MaTeMaTHYECKUMHU OTKPBITHSIMH U UX aBTOpPaMH.

Kypc oOnagaer 3HAYMTEIBHBIM BOCHUTATENbHBIM MOTEHLIHMAIOM, KOTOPBIN
peanusyercsl Kak uepe3 y4eOHbIM Marepuall, CrocoOCTBYIOMIMN (OpMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHs, TaK U dYepe3 crneuuduky ydeOHOH AesTeTbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, AKKYpaTHOCTH, IPOJOJIKUTEIBHON
KOHIICHTPAIIMM BHUMAaHUSA U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe MeToMKM 00ydeHUs areOpe 1 HavajlaM MaTeMaTHYeCKOro aHalln3a
JICKUT ACATETbHOCTHBINA MPUHIIUI O0yUYECHUSI.

CrtpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHAJIN3a BKITIOYAET
CIEAYIOUIUE COAEPKATEIbHO-METOIUUECKUE JUHUM: «YUucaa W BBIYUCICHUS,
«DyHKUMK U TpadUuKn», «YpaBHEHUS U HEpaBEeHCTBay, «Hauana MmaTeMaTu4eckoro
aHaM3a», «MHOXKECTBA U JIOTUKa». Bce OCHOBHBIE COAEPKATEIBHO-METOUYECKUE
JUHUAUA U3YYalOTCsl Ha MPOTSKEHUM ABYX JET OOydYeHHsl B CTaplled IIKOJeE,
€CTECTBEHHO JIOMOJHAS APYT APYra U MOCTENEHHO HACHIIASCh HOBBIMUA TEMaMHU U
paznenamu. JlaHHBIA KypcC SBISICTCSI MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSIET B
cebe couepKaHME HECKOJbKMX MAaTeMAaTHMYeCKUX JUCLUMIUIMH:  anreopa,
TPUTOHOMETPHS, MATEMAaTUYECKUAN aHAIU3, TeOpUsd MHOKeCTB U Ap. [lo Mepe Toro
KaK ydaiuecs OBJaJeBalOT BCE 0oJiee MUPOKUM MATEMATHUECKUM ammapaToM, y
HUX TIOCIIEIOBATENbHO (POPMHUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYIO MOJIENIb PEAJIbHOW CUTYAllMH, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Hayajla MaTeMaTHYECKOTrO aHalu3a», HJs peleHus
CaMOCTOSITENIbHO  C(HOPMYIHPOBAHHOW MaTeMAaTUYeCKOW 3agadyd, a 3aTeM
VHTEPIPETUPOBATH NIOJTYUYECHHBIN PE3YJIbTAT.

ConepxaTenpbHO-METOANYECKAsT TUHUA «Yucma U BBIYMCICHUS 3aBEPIIACT
dbopMupoBaHHE HABHIKOB MCIIOJIb30BAHUS JEHCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOW IIKojie. B crapuiell mkose oco00e BHUMAaHHE YJENsAeTCs
(hOpMHUPOBAHUIO TPOYHBIX BBHIYUCIHUTEIBLHBIX HABBIKOB, BKIIIOYAIONIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3alUCH JICUCTBUTEIILHOTO YHCIA, YMEHUE
palMOHAIIBHO BBINOJIHATh JIEUCTBUSA C HHUMH, J€JaTh NPHUKUIKY, OLICHUBATH
pesyabrar. OOydaromyecss MOJy4arOT HaBBIKM MPUOTUKEHHBIX BBIUUCICHUM,
BBITIOJTHEHUS JIEUCTBUI C YMCJIaMH, 3alUCaHHBIMU B CTaHJIapTHOU (opme,
VICIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

JIvHus «YpaBHEHHS U HEPABEHCTBA» PEAIU3YETCA HA IMPOTSIKEHUU BCETO
oOydyeHHs B CTapiied IIKOJIe, IMOCKOJbKY B KaXIOM paslieiie IporpaMmbl
IPEIyCMOTPEHO PELIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromuecs OBIaIE€BaOT
Pa3IMYHBIMUA METOJIAMU PELICHUS UEbIX, PAlUOHAIBHBIX, HPPALNOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUYECKUX W  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHUS UCTIOJIb3YIOTCS P UCCIIEA0BaHUN
GYHKIUH ¢ TTOMOIIBIO MPOU3BOJIHOM, PEIICHWU NPUKIATHBIX 3ajJad M 3aja4 Ha
HAaXOXXJICHUE HauOOJBIIMX M HAUMEHbIIUX 3HaueHu GyHkuuu. JlanHas
colepKaTelbHas JMHUS BKJIIOYaeT B ceOs Takke (QOpMUpPOBAHUE YMEHUU
BBITIOJIHATDh pacdy€Tshl Mo ¢GopMmysaMm, MpeoOpa3oBaHUs IEIbIX, PAMOHATIBHBIX,
UPPALMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKE BBIPAXKEHUU,



colepkalux CTeneHu U Jorapudmel. brarogaps u3ydeHUI0 anreOpandeckoro
MaTepHalia IpOMCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPaKTHOTO
MBIIUICHUST y4aluxcs, (HOPMUPYIOTCSI HaBBIKM JEAYKTHUBHBIX PACCYXICHUH,
paboThl ¢ CHUMBOJIBHBIMU (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AnreOpa mpemnaraeT 3pdeKTuBHbIC
WHCTPYMEHTBl [UJIl PELICHUs] NPAKTHUYECKUX U ECTECTBEHHOHAYUYHBIX 3a/ad,
HarJsiIHO IEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK SI3bIKA HAYKH.

ConepxaTenbHO-MeTOANYECKasT JUHUS «DyHKIMM W Tpahukmw» TECHO
MEPEILIETAETCS C APYTUMH JIMHUSAMU Kypca, IMTOCKOJIBKY B KAKOM-TO CMBICIIE 3a]1a€T
IIOCJIEIOBATENBHOCTh U3YUYEHHs MaTepruaiia. M3yueHne cTeneHHou, mokas3aTeabHOu,
JorapuMUYECKOH U TPUTOHOMETPUUYECKUX (YHKIIHM, UX CBOMCTB U TpaduKOB,
UCIIOJIb30BaHuEe (PYHKIMM ISl peIIeHus 3aja4d U3 APYTuX Y4eOHBIX MPEIMETOB U
pEAIbHOM KM3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKWM AaHAJIU30M, TaK U C
perieHrueM ypaBHCHH W HepaBeHCTB. [Ipu sToM OobIIoe BHUMAHHUE YACIACTCS
dbopMHUpPOBaHUIO YMEHUS BBIpaKaTh (OpMYyIaMHU 3aBUCUMOCTH MEXKTY Pa3IMYHbIMU
BEJIMYMHAMH, HCCJIEN0BATh TOJNyYCHHbIE (YHKIUU, CTPOUTh HUX TpaQUKU.
Marepuan 3Toil coiepKaTeIbHOM JUHUM HALIETICH Ha PA3BUTUE YMEHUIN 1 HABBIKOB,
TIO3BOJISIONTUX BBIPAXKATh 3aBUCUMOCTH MEKIy BEIMYMHAMU B pa3IndHON (hopme:
aHATUTHYECKOM, Tpaduueckoii W cioBecHOW. Ero wu3ydeHuwe crnocoOCTByeT
Pa3BUTHUIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OO0O0OIIEHUI0 W
KOHKPETHU3AILMH, UCTI0JIb30BAHUIO aHAJIOTUH.

ConepxarenpHas nuHUs «Hayama mMareMaTndyeckoro aHaiau3ay IO3BOJSET
CYHIECTBEHHO PACIIMPUTh KPYT KaK MATEMATUYECKUX, TAK WM NPUKIAJHBIX 3a/1ad4,
JIOCTYITHBIX OOYYaloIUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCThH MCCIIEIOBATh U
CTpOUTH rpaduku GyHKIUN, ONIPENETATh UX HAUOOJIbIIINE U HAMMEHBIIINE 3HAYCHUS,
BBIYUCIIATh IUIOMAAU GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTU U YCKOPEHUS
npoueccoB. JlaHHas coaepKareinbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJIEeJIe pealbHbIX CUTyalHUd, HaX0XKJACHUs
HAWJIy4IlIEr0 PEUICHUs B MPUKIAAHBIX, B TOM YHCIIE COLMAIbHO-3KOHOMUYECKHX,
3alayax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOr0 aHaju3a CIOCOOCTBYET
Pa3BUTUIO A0CTPAKTHOTO, (POPMAIBHO-TOTHUYECKOTO U KPEAaTUBHOI'O MBIILJICHHUSI,
(dbopMHUPOBAaHNIO YMEHUN PACTIO3HABATH NIPOSBIICHUS 3aKOHOB MAaTEMaTHKU B HAyKe,
TeXHUKEe W HucKyccTBe. OOywaromuecs y3HAIOT O BBIJAIONIMXCS pe3yJbTaTax,
MOJIYYEHHBIX B XOJI€ PA3BUTHSI MATEMATUKU KaK HayKH, U UX aBTOPAX.

CognepxaTenpbHO-MeToANYECKas! JIMHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBSILIIEHA  BJIEMEHTaM  TEOPUM  MHOXKECTB. T€OpETUKO-MHOKECTBEHHBIC
MIPEJICTABJICHNUS] POHU3BIBAIOT BECh KypC IIKOJBHOM MAaTEMAaTUKU W NPEIIararoT
HamOoJiee YHUBEPCAIBbHBIN SA3BIK, OOBEAUHSIONINNA BCE pa3/iesibl MAaTeMaTHKU U €€
NPUJIOKEHUI, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMAaTHUYECKUE NUCLUIUIMHBI B €IWHOE



nenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHMKY ITOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIH $3bIK COBPEMEHHOM MaTeMAaTUKH M HCIOJIb30BaTh €ro s
BBIPAJKEHUSI CBOMX MBICIIEH.

B kypce «AnreOpa um Hayajla MAaTeMAaTHYECKOTO0 AaHAJIN3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(OpMHUPOBATH HABBIKU ITOCTPOCHUS MOJIENEH pealbHbIX CUTyalUil, HCCIEA0BaHUS
ATUX MOJEJIe C MOMONIbI0 ammapara ajareOpbl U MaTeMaTH4YeCKOro aHajiu3a U
MHTEPHIPETALNU OJYYEHHBIX pe3yJIbTaTOB. Takue 3a1aHusl BIUIETEHBI B KaXKIbIH U3
pa3ziesoB NPOrpaMMbl, MOCKOJIBKY BECh Marepuajn Kypca IIHPOKO HCHOJIb3YETCs
JUISl peLIeHUs] IPUKIAAHbIX 3a1a4. [Ipu penieHun peanbHbIX NMPAKTHYECKUX 3a4ad
ydaliecs pa3BUBalOT HaONIOAATEIbHOCTh, YMEHUE HAaXOJAWUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HCIONb30BAaTh AHAJIOTUIO, 0000IIaTh W KOHKPETU3UPOBATH
npobnemy. [lesTtenpbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIIEHUS TMPHUKIIATHBIX
3aJla4 OpraHu3yeTcs B MpOIECCe M3YUYEHMs BCEX TeM Kypca «Anredpa u Hayana
MaTeMaTHYeCKOT0 aHanu3a». BakHOCTh yuyeOHOro Kypca reoMeTpuu Ha YpOBHE
cpeaHero obmero o0pa3oBaHus OOYCIIOBJIIEHA NPAKTHMUECKOH 3HAYMMOCTBIO
METANpeJMETHBIX W TMPEAMETHBIX pe3yJbTaTOB OOYy4YEHUSI TE€OMETPUH B
HANpaBlIE€HUN  JTUYHOCTHOTO  Pa3BUTUS  oOywaroumxcs,  (GOpMUPOBaHUS
(YHKIIMOHAIBHOW MaTEMaTHYECKOH TPAaMOTHOCTH, W3Y4YEHMs JPYTHMX Y4eOHBIX
aUucUMIUIMH. Pa3BuTre y oOydaronmxcs NpaBUIIbHBIX MPEACTABICHUN O CYIIHOCTH
U TIPOUCXOXKJEHUU T€OMETPUUYECKUX aOCTpaKIMil, COOTHOLIEHHWU PEAIbHOTO U
UJICAIBHOTO, XapakTepe OTPAXKEHUS MATEMATUYECKOM HAyKOW SIBICHUW W
IPOLIECCOB PEATbHOIO MHUpPA, MECT€ TIE€OMETPHUM B CHUCTEME HAyK U pOJU
MaTEMaTU4YECKOr0 MOJEIMPOBaHUS B HAYYHOM I[IO3HAHMM W B IPAKTHKE
CHocoOCTBYeT (POPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS YYalllUXCs, a TaKxKe
KauyeCTB MBIIICHUS, HEOOXOAUMBIX JJI aJJalTallid B COBPEMEHHOM OOIIECTBE.

I'eomeTtpust siBAsieTCs OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs, TaKk KaK 00€CIeYMBACT BO3MOXXHOCTh M3YUYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TyMaHUTaPHOM.

Jlormueckoe MbllUIeHHE, (OPMHUPYEMOE NPU H3YYEHHH OO0YyYaroIMMMCS
HNOHSATUHHBIX OCHOB FT€OMETPHUH U MIOCTPOCHHUH LIETIOYKH JIOTUYECKHUX YTBEPKICHUN
B XOJI€ pELIEHUsT T'€OMETPUYECKUX 3aJad, YMEHHE BBIJBUraTh M OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS NPHU PEUIEHUH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00MacTsIX AesATeNbHOCTH dYenoBeka. OpHeHTalus YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHaJbHOTO ObITHA, ¢dopMa
OTPAXKEHUSI OKPY’KAIOIIET0 MUPA, YCIOBHE YCIIEIIHOTO IMO3HAHUS M AaKTUBHOTO
npeoOpazoBaHusl  JAEUCTBUTENBHOCTH.  ONepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3amMu 00beUHSET pa3Hble BUAblI YUEOHOM U TPYI0BOM AESITEIBbHOCTH, SIBJISAETCS
OJTHUM U3 NpO(ECCHOHATBHO BAXKHBIX KAayecTB, IMOITOMY akTyajbHa 3ajada
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUJICHHS  Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B
HOJIFOTOBKE K MPAKTUYECKON ACSITEIbHOCTH M0 MHOTUM HaIPABJICHUSIM.

Ilens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 6a3zoBOM
ypoBHE 00yueHus — oOieoOpazoBareibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOyJaromuxcs yepe3 obecrneueHne BO3MOKXHOCTH TPUOOPETEHHS U MCTIOb30BaHMUS
CUCTEeMATUYECKUX TEOMETPUYECKMX 3HAHUW U  JCWCTBUN, CHEIH(PUUHBIX
r€OMETPUM, BO3MOXKHOCTH  YCHEIIHOTO  MPOJOJDKEHHs  oOpa3oBaHHs IO
CHELMATIBHOCTSM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmma 1o reoMeTpuu Ha 0a30BOM YpOBHE NpeIHA3HA4YeHA IS
00ydaromuxcsi CpeAHEH MIKOJbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YPOBHE OCHOBHOTO 00miero obpazoBanms. Takum oOpazoM, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOUTH O0IIIME MAaTEMaTUYECKNE YMEHHS, CB3aHHBIE CO
cnenu(puKol reoMeTpun U HeoOXOUMBbIE JUIsl )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, 0oHM NMEIOT BO3MOXKHOCTh H3yUUTh T€OMETPHIO OoJiee riIy0oKo, eciu
B JaJbHEUIIEM BO3HHUKHET HEOOXOAMMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npoeccHoHanbHOM NeITeTHHOCTH.

JlocTmKeHHe 1eNM OCBOCHHS MpPOrpaMMbl OOECIEUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX 3anad. [IpHOpUTETHBIMH 3aJadyaMH  OCBOCHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax gBiIsItOTCS:

e (GopMUpOBaHHE TPEACTABICHHUS O TEOMETPHUH KaK YacTH MHPOBOU

KyJBTYpPbl U OCO3HaHHUE €€ B3aMMOCBS3H C OKPYKAIOLUIUM MHPOM;

e (opMHUpPOBAaHUE NIPECTABICHNUS O MHOTOI'PAaHHUKAX U TEJIaX BPALLECHUS KakK
0 BaXHEHUIINX MaTeMaTHYECKHX MOJENSIX, MO3BOJSIONINX ONUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

e (GopMUpOBaHHE YMEHHs paclio3HaBaTh Ha dYepTekax, MOJACNIAX U B
peaJIbHOM MHUpPE MHOTOTPaHHUKH U T€Ja BpaIleHMUS;

e OBJIQJICHHE METOJaMH PELICHUs 3a/ad Ha MOCTPOECHMsI Ha M300pameHUsIX
IPOCTPAHCTBEHHBIX (PUTyD;

e (GopMuUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHATUAMH O
MHOTOTpaHHHMKaX U TeJlaX BPalleHHs U UX OCHOBHBIMU CBOMCTBaMH;

e OBJIQJICHHE  QJrOPUTMAMM  pELIEHMs  OCHOBHBIX  THUIOB  3ajady;
dbopMuUpoBaHHE YMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHbIC
paccyXIeHHs B XOJ€ PCEUICHHs CTEPEOMETPUUYECKUX 3aJad W 3adad C
MPaKTHYECKUM COJICP)KaHUEM;



e Da3BUTHE UHTEIJICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaromuxcs,
MIO3HABATEJIbHOM aKTUBHOCTH, UCCIEA0OBATEIbCKUX YMEHUN, KPUTUUHOCTU
MBIIUICHUS;

e (popmupoBanue GyHKIIMOHAIBHON TPaMOTHOCTH, PEJIEBAaHTHON r€OMETPUH:
yYMEHHE PACIIO3HABATh MPOSIBICHUS T'€OMETPUUYECKUX MOHITUN, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX )KU3HEHHBIX CUTYyalUsX U MPU U3YUEHUU
IpYruX  y4eOHbIX  MpPEIMETOB,  TMPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIHpPOBaTh UX HA A3BIKE T€OMETPUHU U CO3/1aBaTh
F€OMETPUYECKUE MOJEIHN, IPUMEHITh OCBOCHHBIM TI'€OMETPUYECKHAN
anmapar 4 pelleHus PaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATh U OLICHUBATH [MOJTYyUYECHHBIE PE3YJIbTATHI.

OTAMYUTENHEHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISETCS BKIIOUEHHUE B KypC
CTEPEOMETPHUM B HAYaJIE €T0 U3YUYEHHUS 3a/1a4, PEIIaeMbIX HA YPOBHE HHTYUTUBHOI'O
NO3HAHMsI, U OMpelNeIEHHBIM 00pa3oM OpraHM30BaHHAas paboTa Haja HUMH, YTO
CHOCOOCTBYIOT Ppa3BUTHUIO JIOTMUECKOIO U MPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIMPYET NPOTEKAaHNE UHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K JaJIbHEUILIEMY
W3YUYEHHUIO ITPEAMETA.

[Ipeanourenne oTHAETCA HArIAJHO-KOHCTPYKTUBHOMY METOY OOy4YEeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
NPaKTUYECKON AEeATENbHOCTU. Pa3zBUTHME NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4daluxcs B Kypce CTepeoMeTprr IPOBOJAUTCS 3a CUET pELICHUs 3a7a4 Ha CO3/IaHHE
IPOCTPAHCTBEHHBIX O0pa3oB M 3a7a4y Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ganume oOpaza MPOBOAWTCS C OMOPOM HA HAIJBIAHOCTH, a
ONepUpOBaHUE 00Pa30M — B YCIOBHUSIX OTBJICUEHMS OT HAIJIAHOCTH, MBICIEHHOTIO
W3MEHEHHUSI €T0 UCXOJAHOTO COJIEPKaHMUS.

OcHOBHBIE cozepkaTenbHble TMHUKA Kypca «l'eomerpum» B 10-11 kiaccax:
«MHuororpanHukmn», «lIpsiMbple U IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacnpesensercs He TOJIbKO M0 COAepKaTeIbHBIM JIMHUSM, HO U [0 T0JjaM 00y4eHHUsI
Ha YPOBHE CPEeIHEro 001Iero o0pa3oBaHus.

Copnepxxanue 00pa3oBaHUSl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTam
OCBOEHHUS paboueil MmporpamMmbl, paclnpeieia€HHbBIM 10 rojaM OOyYeHus,
CTPYKTYpUPOBAaHO TakuM o0Opa3oM, 4YTOOBl OBJAJCHHE T'€OMETPUYECKUMU
MOHSATUSIMU U HABBIKAMH OCYILIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOUAIUCH B
OOIIyI0 CUCTEMY T€OMETPUYECKHX MPEJICTABICHUN OOy4arouIuxcs, pacliupss u
yriy0ssisa e€, o0pasysl IPOYHbIE MHOKECTBEHHBIE CBS3H.

VYuebuniii Kypc «BeposSTHOCTh M CTAaTUCTHKa» 0a30BOTO YPOBHS SIBISETCS
POJOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOTO y4eOHOTO Kypca 0a30BOro ypOBHS



ocHOBHOM mikonbl. Kypc mpenHasHaueH st (opMupoBaHUS y OO0y4aromuxcs
CTaTUCTUYECKOM KYJIbTYpbl M IIOHHMAaHHsS pOJIA TEOPHUU BEPOSTHOCTEH KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3yYEHUs CIy4YalHbIX COOBITHH, BETUYUH U
npoueccos. Ilpu u3ydyeHnm kypca o0OoramaroTrcs NPEICTaBICHUS YYaIMXCS O
METO/IaX UCCIEA0BAHNS U3MEHUNBOIO MUPA, PA3BUBAETCS IOHUMAHUE 3HAYUMOCTH
U OOIIHOCTHM MaTeMAaTHUYECKHUX METOJOB IIO3HAHHS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHSI.

CognepxaHue Kypca HanpaBJ€HO Ha 3aKpEIUICHHE 3HAHWM, MOJYYEHHBIX MPH
W3YYECHHH KypCa OCHOBHOW IIKOJBI M HA PA3BUTHE IMPEICTABICHUN O CIy4aulHBIX
BEJIMYMHAX U B3aUMOCBSI34X MEXK]ly HUIMH Ha BaXXHBIX IPUMEPAX, CFOXKEThI KOTOPBIX
IIOYEPIHYTHI U3 OKPYKAFOIIETO MUPA.

B cooTBeTcTBHMM ¢ YyKa3aHHBIMU LIE€JSIMH B CTPYKType YyueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJbl Ha 0Aa30BOM YpPOBHE BbIACIICHBI
CIIEyIOIINEe OCHOBHBIE coJepKaTenbHble JUHUM: «CiydaiiHble COOBITHS U
BEPOSATHOCTUY, «CiryualiHble BETUUYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxxHyro dYacte Kypca 3aHMMAeT M3y4YEHHME TI€OMETPUYECKOTO U
OMHOMHAIILHOTO  paclpeiesieHnid W 3HaKOMCTBO C HMX  HENpPEepbIBHBIMU
AHAJIOTAMH — II0KA3aTEJIbHBIM U HOPMAJIBHBIM PaCIIPEACICHUSAMM.

Copepxanne muHUU «CilydaifHbIe COOBITHS U BEPOSATHOCTUY» CITY>KUT OCHOBOM
s (GOPMHUPOBAHUSA TPEICTABICHUN O PpacHpeleieHUH BEPOSTHOCTEH MEXIY
3HAUYCHUSIMH CIIYYalHBIX BEJIMYMH, & TAKXKE ATa JIMHUS HeoOXoauma Kak 0asza ams
U3YYEeHUS 3aKOHA OOJbIINX YKces — (DyHIaMEHTAIbHOTO 3aKOHA, IEUCTBYIOIIETO B
Ipupoze 1 OOIIECTBE U UMEIOIIEr0 MaTeMaTHYecKyto ¢popmanuzanuio. CaM 3aKoH
OONBIIMX YHKCeN MpeJularaeTcss B O3HAKOMHUTENIBHOM (opMe ¢ MUHUMAIbHBIM
UCIOJIb30BaHUEM MaTEMAaTUYECKOro popmasin3ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMU  BEJIMYMHAMU,
AKICHTUPYIOT BHUMAHHE IIKOJBHUKOB HAa ONMCAaHWHW W H3YYEHUH CIyYalHBIX
SBJICHUN C TOMOIIBIO HEMPEPbIBHBIX (YHKIMI. OCHOBHOE BHUMAaHUE YJIEISAETCS
IIOKA3aTeJIbHOMY M HOPMAJIBHOMY pacCIpEACNICHUsAM, MPU 3TOM MPEII0IaracTcs
03HaKOMMTEJIbHOE U3yUEHUE MaTepuaa 0e3 10Ka3aTeabCTB IPUMEHSAEMbIX (PAKTOB.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha M3yuyeHHE Kypca aireOpbl U Hadall MaTEMaTHYECKOTO
aHanu3a Ha 0a30BOM ypOBHE OTBOJUTCS 2 4aca B Hejaento B 10 kiacce u 3 yaca B
Heaemo B 11 kmacce, Bcero 3a 1Ba roga o0yuenus — 170 gacos.

Ha u3yuenue reometpun otBoauTcsa 2 yaca B Henenmto B 10 knacce u 1 yac B
Henento B 11 kimacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHBIX daca.



Ha wusyuenune kypca «BeposTHOCT, M cTaTMCTHMKa» Ha 0a30BOM YypOBHE
OTBOJUTCA | 4ac B HEJENIO B TEUEHUE KAXK]IOTO rojla 00yueHus1, Bcero 68 yueOHbIX
4acoB



COJEPXKXAHUE YYEBHOI'O KYPCA

Aureopa
10 KITACC

Yucia 1 BIYMCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOIICHTHI,
OeCKOHEUHblE  MepuoAuYeckue  JpoOu. ApudmeTHyeckue  omnepauud C
palMOHAIBHBIMU YHCIIAMU, IPE0OpPa30BaAHMS YUCIOBBIX BbIpakeHUd. [IpuMenenue
Opo0ell U MPOUEHTOB JUIsl PEIICHMS MPUKIAAHBIX 3a/1a4 U3 Pa3IM4YHbIX OTpaciien
3HAHHUU U PEAJbHOU KU3HU.

JlelicTBUTENbHBIE YHKcla. PalnvoOHalbHBIE W MPPALMOHAIBHBIE 4YHUCIHA.
Apudmernueckre omnepauud ¢ JIEeUCTBUTENbHbIMU 4YHuciamu. [IpubnmkEéHHbIe
BBIYMCJICHUS, IPABWIIA OKPYIJIEHUS, TPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Cremenp ¢ 1enpiM  mokazatenem. CrangapTtHas  ¢opMa  3alucu
NehcTBUTENbHOTO uucia. Mcemonb3oBaHue moaxonsmied GoOpMbl  3alucu
JNEUCTBUTENBHBIX YHUCEN I PEUICHUS NPAKTUYECKUX 3a7ad U NPEACTaBICHUS
JAHHBIX.

ApudmeTrnueckuii  KOpeHb  HaTypaibHOW  cremenu.  [leiictBus ¢
apu(pMeTHYECKUMHU KOPHAMH HAaTypalbHON CTETICHH.

CuHyc, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTAHI€HC YHCIIOBOI'O ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa U TOKIECTBEHHBIE TIPE0OpPa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHoBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHeHuE, KOpeHb ypaBHeHUS. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTox
UHTEPBAJIOB.

Pemenue nenbix 1 [poOHO-PaMOHABHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUM U HEPABEHCTB.

Pemienne TpuroHoMeTpUYECKUX YPAaBHEHUM.

[IppuMeHeHne ypaBHEHH U HEPABEHCTB K PELIEHUIO MAaTEMATHUYECKUX 3a7ad
M 33]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKH U PEATIbHOU KU3HH.

DOyHKUUHN U TpaduKu

OyHknms, cnocoObl 3amgaHus ¢yHkuuu. ['padux ¢ysknuu. B3anmHO
oOpaTHbIe PYHKIUH.

OO6nactb onpeneneHuss U MHOKECTBO 3HaueHUd (yHkumu. Hynu @yHkoum.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIINU.

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LENbIM NoKa3zarenem. E€ cBoiicTBa u
rpadux. CBolicTBa U rpa@uK KOPHS #-OM CTEIEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hayvasia MmaTeMaTH4eCKOr0 aHAJIHU3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJJaHus MOCJIEJOBATEIILHOCTEH.
MOHOTOHHBIE TOCHEAOBATENBHOCTH.

Apudmernueckas ¥ reoMeTpuueckasl mporpeccuu. beckoneuHno yOwIBaromas
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUUYECKOM
nporpeccund. Dopmysia CIOXKHBIX MPOLEHTOB. VCronab30BaHWE MPOTPECCUU A
pelLICHUs peAbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JTOTMKA

MHoOKeCTBO, omnepaluu HajJ MHoKecTBaMu. Jlmarpammbl Jitiepa—BeHHa.
[IpuMeHEeHNE TEOPETHUKO-MHOKECTBEHHOIO armapara [Jis OMUCAHUS PeaIbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Ornpenenenue, Teopema, CleCTBUE, JOKa3aTEIbCTRO.

11 KJIACC

Yucaa 1 BIYMCICHUA

Harypanbnble u nensie yncia. [Ipu3zHaku AeIMMOCTH LEIbIX YUCE.

CreneHb ¢ palMOHAIBHBIM MOKa3zaTeneM. CBOMCTBA CTEIICHMU.

Jlorapudwm yncna. JlecaTuuHbIE U HaTypaIbHbIC JOTapUPMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BbIpaXXeHU, COAEPKALTUX JTOTapU(MBI.

[IpeoOpa3oBaHue BBIPAKECHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
MIOKa3aTEJIEM.

[IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHbIE YpaBHEHUS! U HEPABEHCTBA.

Jlorapudmuyeckre ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl TMHEWHBIX YpaBHEHUH. PellleHne NMpUKIaaHbIX 3a7a4 C MOMOLIBIO
CHUCTEMBI JIMHEUHBIX YPABHECHHM.

CucteMbl M COBOKYITHOCTH PAallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMeHeEHNE ypaBHEHHUI, CUCTEM U HEPABEHCTB K PEUIEHUIO MAaTEMAaTHUECKUX
3a/1a4 U 3a7a4 U3 pa3InuHbIX 00JacTel HayKH U peaIbHOM JKU3HHU.

DyHKUMU U TPaPUKH

®Oyukrus. [lepuonnueckue pynkmmm. [IpoMexyTkn MOHOTOHHOCTH (DYHKITUH.
MakcuMymbl 1 MUHUMYMbI (yHKunu. HanGonpiiee M HauMmeHblllee 3HAUECHUE
(GyHKUIMU HA TPOMEKYTKE.

Tpuronomerpruyeckue PyHKIUU, KX CBOMCTBA U IPAPUKU.

[Toka3zaTenbHas u jorapudmudeckas QyHKIHH, UX CBOMCTBA U IpadUKH.



Hcnonb3zoBanue rpadmkoB GyHKIUN 7S PEIICHUS YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonw3oBanue rpadukoB (QyHKIMH JUIsi WCCIEIOBAHUS TMPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT IPU PELIEHUU 33ad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajan3a

HenpepsiBable pyHKIMH. MeToa MHTEPBANIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBognass  Qynkuuu. ['eomerpuueckuii W QU3MYECKHd  CMBICI
IIPOU3BOTHOM.

[IpousBognbie  anmeMeHTapHbIX  GyHKUUA.  Dopmynbl  HaXOXKIEHUS
POU3BOJIHON CYyMMBI, MPOU3BENICHUS U YACTHOTO (PYyHKIIUH.

[TpumeHeHue Mpou3BOAHON K MCCIEAOBAHMIO (DYHKIMIT HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxaeHne HauOOoIbIIero 1 HAMMEHbIIEro 3HaYeHUs (PYHKIIMU Ha
OTpE3KE.

[IpumeHeHne mNPOU3BOAHOM JUIsi HAXOXKICHHUS HAWIy4ylIero peLUICHUs B
NPUKIAIHBIX 3aJayax, [Js ONpPEAENICHUs CKOPOCTH Mpolecca, 3aJaHHOIO
(dopmMyoii unu rpaduKoM.

[lepBooOpaznas. Tabnuia nepBooOpa3HBIX.

WNurterpan, ero reoMmeTpuyeckuii W (PU3NYECKH CMBICI. Bbraucienue
uHTerpana no gpopmyine Herorona—JleliOuuia.

I'eomerpus

10 KJIACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpancTBO. lloHATHe 00 akKcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHoe pacnosioxkeHrne MNpsAMBIX B TNPOCTPAHCTBE: MEPECEKAOIIMECH,
napajuleJibHble M CKpenuBaronmecs npsamble. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B  IPOCTPAHCTBE;
NapaJJIeNbHOCTh TPEX MPAMBIX; NAPAIIENBHOCTh MPSAMON U IJIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMH CTOPOHAMH; YroJd MEXIy NpsSMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MApAIIIENbHBIE INIOCKOCTH; CBOWCTBA MAPAIIIETbHBIX
miockocte. [Ipocreifire mpocTpaHCTBEHHbIE (GUTYPBI HA MJIOCKOCTU: TETpa’ap,
KyO, mapajuienenunesa; HOCTPOCHUE CEUCHUI.

[lepneHAuKyISIPHOCTE IPSIMOM M INIOCKOCTH: NEPIIEHIANUKYJISIPHBIE MPSMBIE B
MPOCTPAHCTBE, MPSIMBIE MAPAJIIEIABHBIE M MEPHECHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U



IUIOCKOCTBIO;  JABYTPAaHHBIM  Yroj, JIMHEWHBIM yrojl  JIBYTPAaHHOTO  yIJia.
[leprieHAMKYNSp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
OT MPSIMOH1 J10 TTIOCKOCTH, MPOEKHUs (PUTYphI HA TIIOCKOCTb. [lepneHaAnKyIsipHOCTh
IJIOCKOCTEN: NMPU3HAK MEPIEHAUKYIAPHOCTH ABYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHAUKYJISIPAX.

MHoOrorpaHHuKu

[TonsiTie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHUKA. [Ipu3ma: n-yronbHas
Npu3Ma; rpaHu U OCHOBAHUA MPU3MBbIL; NpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
ITOJTHAs INOBEPXHOCTh IIPU3MBL. [Tapautenenunen, IIPSMOYTOJIbHBIN
napajiesienunes U ero cporcrBa. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAHUE MUPAMUJILI; OOKOBAs U MOJIHASI TOBEPXHOCTH MUPAMU/IbI; TIPABUIIbHAS U
yCeu€HHasl MNUpaMUaa. ODJEMEHTbl TMpu3Mbl W nupamunabl. [IpaBuiibHBIE
MHOTOIPAaHHUKHU: TOHSATHE NMPABWJIBHOIO MHOTIOTPAHHUKA; MPAaBUJIbHAS IPU3Ma U
NpaBWIbHAS NHUpPaMUJIa; NpaBUIbHAs TPEYroJibHas MHUpPaMHAA W TIPaBUIIbHBIN
TeTpadp; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaeKa’Ip u ukocasap. CeyeHns NpU3Mbl U TUPAMUIBI.

CuMMeTpuss B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSMOM,
MJIOCKOCTHU. DJE€MEHThI CHAMMETPHUU B MUPAMUIAX, MapAJIJIEIEIUIIe1ax, MIPAaBUIbHBIX
MHOTOTPaHHHUKAX.

Bbluucienue 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMAroHaliM, YIJIbl.
[Inomans OOKOBOW MOBEPXHOCTH U TMOJHOW IMOBEPXHOCTU MPSIMOM MPU3MBI,
IUIOIIA/[b OCHOBAHUM, TE€OpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOii mpu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH TPABWIBHOW MHPAMUJIBI, TEOpEMa O
I0Mmaau yceu€HHou nupamubl. [Toastue 06 06bEéMe. OObEM MUpaMUIbI, TPU3MBI.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOHIAIIMU
NOBEPXHOCTEHN, 00bEMaMU NTOT0OHBIX TEJL.

11 KIIACC

TeJsia BpaleHus

Hunmuaapruyeckas MOBEPXHOCTb, oOpasyroiue UUJIUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHAPUYECKOW TMOBEPXHOCTU. LlMnuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolias MU OCh; IUIONIaAb OOKOBOM M TMOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOHM noBepxHocTu. KoHyc: ocHOBaHME U BepIrHa, 00pa3yroias
U OCb; TJIOI1a]1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBaHUS U1 OOKOBAsi IOBEPXHOCT.



Cdepa u miap: UeHTp, paaudyc, AUAMETP; IUIOIIA[b MOBEPXHOCTU CQEPHI.
B3auMHoe pacnionoxkenue chepsl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI011a1b CEepHI.

N3o00pakeHue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KomMOunHanuu Ten BpaiieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIN
okoJ10 cdepsl; cepa, BMCaHHAS] B MHOTOTPAHHUK, UITK TEJIO BPAIICHUS.

[Tonsarue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO MapajuieNienunena W ciaeactBuss u3 He€. OO0bEM UMIMHApA,
koHyca. O0BEM Mmapa u miomaas chepsl.

[TogoOubie Tena B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOMAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEll.

Ceuenus nuinuHapa (mapamieabHO U NEPIEeHIUKYJIISIPHO OCH), CEUEHHS KOHYCa
(mapasienbHOE OCHOBAHMIO M MPOXOSIIEE YePE3 BEPIIUHY ), CEUEHUS 1Iapa.

BekTopbl H KOOPANMHATHI B MPOCTPAHCTBE

Bekrtop Ha miockocty U B ipocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwio mapamnenenunena. Pemienue 3amad, CBS3aHHBIX €
IPUMEHEHUEM TIPaBWJI JACUCTBHM C BekTopamu. IIpsMoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAWHATaX. YTOJd MEkIy Bekropamu. CKalIpHOE IMPOU3BEIECHHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpSIMbIMU U IUIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBIM
METOJI IIPU PELLIEHUU T€OMETPUUECKUX 3a/1a4.

BeposAITHOCTH U CTATUCTUKA

10 KIIACC

[IpeacraBinenre AaHHBIX C MOMOINbIO Tabmui W auarpamMm. CpenHee
apupmeTnyeckoe, MeauaHa, HauOoJsblllee W HAWMEHbIIEE 3HAYEHHUS, pa3Max,
JUCTIIEPCHS U CTAHJIAPTHOE OTKIOHEHUE YHUCIOBBIX HAOOPOB.

Crny4aiiHble SKCTIEpUMEHTBI (OTBITHI) U CIy4alHbIe COOBITUS. DIeMEHTapHbIE
coObITust (Mcxonbl). BeposTHOCTH citydaitHOro coObITHs. biu3ocTh 4acToThl U
BEpOSITHOCTU COOBITUH. CydalfHbIE OIBITHI C PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMU
coObTusiMu.  BeposiTHOCTH  COOBITHI B ONBITAX C  PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSMH.

Onepauuu HaJ COOBITUSIMU: TIEpEceYeHre, 00BEUHEHNUE, TPOTUBOMOIOKHBIC
coObITus. J{narpammel Ditnepa. @opMyiia ClOKEHHS BEPOATHOCTEH.

YcnoBHass BEPOATHOCTb. YMHOXKEHHE BEPOSITHOCTEW. JlepeBo ciiydamHOro
sKcriepuMenTa. @opMyria MoJHOM BeposTHOCTH. HezaBucrmbie COOBITHS.



KomOunaropnoe npaBuio ymHoxeHus. [lepecranoBku u daxkropuan. Yucno
couetanuii. Tpeyronpuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbI city4ailHblid ONBIT (MCOBITAHKE), ycleX U Heynada. HezaBucumblie
ucnbiTannsg. Ceprss HE3aBUCHMBIX HCNBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUU bepHyun.

CnyuaitHas  BenuuuHa. Pacnpenenenue  BepositTHocTe.  Jlmarpamma
pacupeneneHus. Ilpumepsl pacnpeneneHuii, B TOM 4YUCIE, T'€OMETPUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

UucnoBple  XapaKTEpUCTUKHU  CIyYalHBIX  BEJIWYUH: MaTEMaTHYECKOE
O0XKUJAHHE, JHCIEPCHUs] W CTaHJApTHOE OTKIOHEeHue. Ilpumepsl npumMeHeHusd
MAaTEMaTH4YECKOr0 OXXHUIAHUS, B TOM YHUCIIE B 33Ja4ax W3 MOBCEIHEBHOW >KU3HM.
Marematnueckoe OXKMJIaHUE OMHAPHOHM Ciay4yailHOW BeMMYMHBL. MareMaTudeckoe
0XKUJAHHE CYMMBI CITyYalHBIX BEJIMYMH. MaTeMaTu4eCcKOe OKUIAHUE U TUCTIEPCUS
r€OMETPUYECKOT0 1 OMHOMHAJIBHOTO pacipeieICHU .

3aKkoH OONBIIMX YHMCEl U €ro pojib B HayKe, MPUPOJE U OOIIEeCTBE.
Bri6opouHblii METOT MCCIIETOBAHUIA.

[Ipumepsl HENpepbhIBHBIX CIy4YaWHbIX BeIWYMH. lloHATHME O IUIOTHOCTH
pacrnpeneneHus. 3a1aud, IpUBOISIINE K HOPMAILHOMY pactipenencHuto. [lonsarue
0 HOPMAJIBHOM PaCIIpPEICIICHAH.



IIVIAHUPYEMBIE PE3YJIBTATDHI

OcBoenue yueOHOro mnpeamera «MaTeMaTuka» JIOHKHO O0O0EeCreyuBaTh
JIOCTIKEHUE Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHus CIEAYIOMINX TUYHOCTHBIX,
METanpeIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl Y4EeOHOTO TpeaMeTa
«MaremaTnka» XapaKTepU3yTCs:

['paxxnanckoe BoCcIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUHUCKOr0o OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS Pa3IUUYHBIX CTPYKTYp, SIBICHUI,
IpoLeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUMUSAMHY 1 HA3HAYCHUEM.

[TaTproTYECKOE BOCTIMTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKON UICHTUYHOCTH, YBOXKCHUS K
MIPOLUIOMY Y HACTOSIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIKEHUN B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DcTeTHYECKOe BOCITUTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MHUPY, BKIIOUYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 33]1a4, PEIICHU, paCCY ACHHI; BOCIPUUMYUBOCTHIO
K MAaT€MaTUYECKUM acCIlIeKTaM pa3InuyHbIX BUJOB UCKYCCTBA.

DuU3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMEHSATH MaTEeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOT0 U 6e30macHOro 00pasa KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHATHN U
OT/bIXa, peryJisipHas pusznueckas akTUBHOCTB); (U3UYECKOTO COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHON JEATENBHOCTBIO.

TpynoBoe BocIUTaHHE:



TOTOBHOCTBIO K TPYIYy, OCO3HAaHUEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHbBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U
caM00Opa30BaHUIO Ha TPOTSIKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PELICHUHU IPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKON HAIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIBTYPhl, TOHHUMAHUEM BIIHSHUS
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpenbl, OCO3HAaHMEM TJOOATBHOIO XapakTepa HSKOJOTMYECKHX Mpolsiem;
OpHEHTAlMEd Ha MPUMEHEHWE MAaTeMaTUYECKMX 3HAHUW Ui PELICHUS 3a/1ad B
00J1aCTH OKpY>Karolleil cpebl, INTAHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOMHBIX
MOCJICICTBUU JIJIL OKPYKAIOIIEH CPEbI.

[lerHOCTH HAYYHOTO MMO3HAHUSL:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [OHHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c]epbl 4YeIOBEUECKON MAESITeTbHOCTH, ITAamoB €&
pPa3BUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh INMPOEKTHYK) W HUCCIENOBATEIBCKYH AEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4e€OHOTO TMpeaMeTa
«MaremaTuka XapaKTePU3yOTCS OBJIaJICHUEM YHHUBEPCATHHBIMHU
NO3HABAMENbHBIMU  OClUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  VYuusepcanvnvie = noznasamenvmuvie  Oeiicmeus,  obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NpPOYeccos ooyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue qENCTBUS:

e BBISIBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
00BEKTOB, TOHATUN, OTHOIIEHWWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
OmpeseNieHUus]  TOHITHA, YCTAaHABIWBATh CYIIECTBEHHBIH  IPHU3HAK
KJaccu(uKauy, OCHOBaHUS JUIsi OO0OOUIEHUS M CpPaBHEHHUS, KpUTEPUU
IPOBOJAUMOTO aHAIIN3A;



BOCIIPUHUMATh, (QOpPMYJIUpOBaTh U  NPeoOpa3oBbIBaTh  CYXKICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AVMHUYHBbIE, YacTHbIE M OOUIUE;
YCIIOBHBIE;

BBISIBJISITH ~ MAaT€MATHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpoTUBOpeUMsl B (pakTaxX, HaHHBIX, HAONIONEHUSAX U YTBEPKICHUIX;
npeagaraTb KpUTEPUH AJIs BBISIBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUI;
JieNaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJIECHUN (IIPSIMBIE U OT IMIPOTUBHOIO), BBICTPAUBATh APTyMEHTALMIO,
OPUBOJUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBOJbL;

BbIOMpATh crnoco0® pemieHus yuyeOHOM 3agaud (CpaBHHUBATh HECKOJIBKO
BApHAHTOB pEIICHUs, BBHIOMPATh Hauboyiee MNOAXOASIIIUNA C YUYETOM
CaMOCTOATEIIBHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBbie HCCIICOO0BATCIbCKHUC I[CﬁCTBPISII

UCIIOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATENbCKAN MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUYUE, MPodIEMYy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHoe, (OpMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOSATENILHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCIIEJOBAHME TII0 YCTaHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4eCKOro
00BEKTa, SBJIEHMUS, NPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUAMHU, IIPOLIECCaMU;

CaMOCTOSITENIbHO (POPMYIMpPOBaTH 0O0OIIEHHS U BBIBOABI 110 pe3ysbTaTaM
IPOBEAEHHOIO HAOIIONEHNUS, UCCIIEJOBaHMsI, OLEHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE INPOLECCA, a TAKXKE BbBIABUIAThH
IPEATIOIO0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ nuadopmariueii:

BBISIBIISITH J€(UUUTH HTHPOPMALIMH, JTAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha
BOITPOC Y JUUIS PEILCHHUS 3a1a4U;

BbIOWpaTh  WMHGOPMAIMI0 W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTaBICHUS;

CTPYKTYPUPOBATh HHPOPMALIUIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WUTIOCTPUPOBATh TpaUIECKH;

OLICHUBATh HaJEXKHOCTh uHpOopMauu 1o CaMOCTOSITEIILHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.



2)

Vuusepcanvhvie = KOMMyHUKamueHble Oelicmeusi,  0bOecneuusaom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0DYUAIOUWUXCSL.
OO1eHue:

BOCIIPMHUMATH U (POPMYJIUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMU
U [IeJIIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOUKY 3PCHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a7]a41, KOMMEHTUPOBATh MOJYUYCHHBIN PE3YJIbTaT;

B X0J1€ 00CY>KJEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMBI,
poOIeMBI, peraeMon 3aa4u, BEICKA3bIBaTh UICH, HAIICIICHHBIC HA TIOUCK
pELICHUsI; CONOCTABJIATh CBOU CYXACHUS C CYXICHUSMH JPYTHUX
YYaCTHUKOB JHayiora, OOHapy>KMBaTh Pa3iMuuMe U CXOJICTBO IMO3MIIMM; B
KOpPpEKTHOU popMe popMyIHpOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;
MPEACTABIATh  pPE3ydbTaTbl  PEHNICHUS  3aJa4yd,  JKCIEPUMEHTA,
WCCJICIOBAHMSI, IPOEKTA; CAMOCTOATEIHLHO BEIOMPATH (POPMAT BHICTYIUICHUS
¢ yu€TOM 3aJ1a4 MPE3CHTAINMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
pa®oOTHl MpHU pelIeHnH Y4YEeOHBIX 3a/4ay; MPUHUMATh I€JIb COBMECTHOM
NeSTeNIbHOCTH, IUIAHUPOBAaTh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenenartb BHIbI padOT, JOroBapUBaThCsA, OOCYKIaThb MPOLECC U
pe3yJbTat paboThl; 0000IIaTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B IPYyNIOBBIX (hopmax paboThl (00CYXI€HHsI, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYPMBD» W WHBIC); BBIMNOJHATH CBOIO YacThb pabOTHl U
KOOPAMHHUPOBATH CBOM IEUCTBUS C IPYTUMH YJIEHAMHU KOMaH 1bl; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMH MPOIYKT IO  KPUTEPUSIM,
c(hopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUS.

3) Vuusepcanvrvie pecynamuenule oeiicmausl, obecneuugarom hopmuposarue
CMBICNI08BIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranuzanusi:

COCTaBJISAThH IIJIaH, aJITOPUTM PEIICHUS 3a]1au, BEIOUPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BApUAHTHI PENICHUH C Y4ETOM HOBOU WH(OpMAITUH.

CaMOKOHTPOJIb:

BIaACTb HaBBIKAMH I103HABATEIbHOU pe(i)JIGKCI/IH KaK OCO3HaHMHA
COBCpHIACMBIX )IGI‘/’ICTBI/II\/'I N MBICIIUMTCIBHBIX IMPOLCCCOB, UX PE3YJIbTATOB;
BIaacCTh crocooamMu CaMOITPOBCPKH, CAMOKOHTPOJIA ITPOICCCa U PE3yJibTaTa
peICHUsA MaTeMaTHYECKOM 3aJa4u,



e TMPEIBHUAETH TPYAHOCTHU, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAUJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEMH;

e OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIW U YCIOBUAM, OOBSICHATH
NPUYUHBI JTIOCTHKEHHSI WIM HEJIOCTHXKEHHUSI PE3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh OMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO aHATH3ay
Ha YPOBHE CpPEIHEro oO0mIero oOpa3oBaHUs JOIAKHO O00OECIEYUBATH JOCTHKEHUE
CJIEYIOIIUX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KVIACC

Yucaa 1 BIYMCICHUA

OneprpoBaTh NOHATHUAMHU: PALMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U IECATUYHAs JPOOb, IPOLEHTHI.

BoimonusaTe  apudmernyeckue — Omepalud € PAalUOHAIBHBIMH |
JNENCTBUTEIBbHBIMHU YHCIAMU.

BoinonHATe NpuOIMKEHHBIE BBIUMCIEHUS, UCIIONIB3Ys MpaBUia OKPYTJIEHUS,
JenaTh NPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHM.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEIBIM IIOKa3aTelieM; CTaHIapTHas
dopma 3ammcu JEHCTBUTENBHOTO 4YMCIA, KOPEHb HaTypajbHOW CTEINEHHU;
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMUCU JEHCTBUTENIBHBIX YNCEN JIJISl PEIICHUs
NPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX.

OneprpoBaTh NOHATUSMU: CUHYC, KOCHHYC U TAHT€HC MPOU3BOJIBHOIO YIJIA;
UCII0JIB30BaTh 3aMKMCh MPOU3BOJIBHOIO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUU.

YpaBHeHUs U HEPABEHCTBA

OneprpoBaTh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHATIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoinonHATe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUIN W periarhb
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinonuaTe npeoOpa3oBaHUs LENbIX, PAMOHAIBHBIX U HPPALMOHAIBHBIX
BBIPQ)KEHUI U PEIIATh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

IIpuMeHATh ypaBHEHMsI 1 HEPABEHCTBA Ul PELICHHUS] MaTEMAaTUYECKUX 3a1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HaAyKHU U PEabHOU KU3HH.



MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE€ airedpbl, COCTAaBIATH
BBIDAKEHUSI, YpPAaBHEHMs, HEPaBEHCTBA IO YCIOBHUIO 3a/laud, MCCIIE0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DOYyHKIUU U TPAaPUKHU

OnepupoBath MOHATUAMH: (YHKIHUS, CIIOCOOBI 3aMaHus (PyHKIMH, 001acTh
OTpeNeeHNs] U MHOXXECTBO 3HA4YeHHH (QYyHKIUHU, Tpaduk (YyHKIHH, B3aUMHO
oOpaTHble PYHKIUU.

OnepupoBath MOHATHIMH: YETHOCTh M HEYETHOCTH (DYHKIIMH, HYJTU (PYHKIIHH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Ucnonb3oBath rpaduku GyHKIHM 715 pEeIIeHUs YpaBHEHUH.

CtpouTh U 4MTaTh TpaUKU JTUHEHHON (PYHKIIMHU, KBAJPATUUYHON (PYHKIIUH,
CTETICHHOH (DYHKIIHH C TEJTBIM TTOKa3aTelIeM.

Ucnonw3oBate rpaduku GyHKOUNE I HUCCIENOBAHUS TMPOIECCOB U
3aBHCHUMOCTEH MpH PELICHUH 3aJa4 U3 IPYruX y4eOHBbIX NMPEAMETOB M peajbHOU
KU3HU, BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEXK/y BEIIMUNHAMHU.

Havayia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh TOHITHSIMH: TMOCIEAOBATEIBHOCTh, apupMeTHUecKas u
reoMeTpHuUYecKas MPOrpeccuu.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBalOIIas TIeoMeTpUyYecKas
mporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUH.

3anaBaTh NOCAEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U MPOTPECCUM ISl PELICHUS
peallbHBIX 3a]a4 MPUKIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBath MOHATUSAMH: MHOKECTBO, ONEpPallUU HAJl MHOKECTBaAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIHN armapar AJIsl OMMCaHUS PeaIbHbIX
MIPOIIECCOB U SIBJICHUM, IPH PEIICHNN 33]a4 U3 IPYTHX yU4EOHBIX MPEAMETOB.

OnepupoBatb  NOHITHSIMH: olpejesieHue,  Teopema,  CJE/ICTBUE,
JI0Ka3aTeNIbCTBO.

11 KIIACC

Yucsa v BBIYUCICHUSA

OnepupoBaTh TMOHATUSMH: HATypaJbHOE, LEJI0E€ YHUCIO; UCIIOIb30BaATh
MPU3HAKU JICIMMOCTH LIEJBIX YHCEN, PA3JIOKECHUE YMCIIa HA MPOCTHIE MHOXKUTEIN
JUISL pELLICHUS 3a1a4.

OneprpoBaTh MOHIATUEM: CTENIEHD C PALIMOHATBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHSAMU: JOTapuPM UHCIIA, TECATHUYHBbICE U HATypaJbHBIC
J0rapu(pMsl.

YpaBHeHUS U HEPABEHCTBA



[IpumensaTy cBOWCTBa CTeNMeHW g MpeoOpa3oBaHMs  BBIPAKECHUI;
ONEPUPOBATh MOHATHUAMU: ITOKA3aTEIbHOE YPABHEHHE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.

BoinonHATe  npeoOpa3oBaHUsl  BBIPAKEHUM, COAEpPMNAIIMX  JIOrapu(pMsl;
ONIEpUPOBATH MOHIATUAMMU: JIOTAPU(PMUUECKOE YpPaBHEHHUE U HEPABEHCTBO; peIlaTh
OCHOBHBIE THUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB.

Haxomaute pemenus npocTelmmx TPUroHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NMOHATHUSAMU: CUCTEMA JIMHEHMHBIX YPABHEHHU U €€ pELICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUIA PELICHUS MPAKTUYECKUX 3a4ad.

Haxonute peuieHus mpocTerImX CUCTEM M COBOKYIHOCTEW pPallMOHAIbHBIX
YPaBHEHHI U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha A3bIKE aireOpbl, COCTaBJISATh
BBIDAQXXCHUS, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 3aJ1a4H,
UCCIIEJIOBATh MOCTPOCHHBIE MOJIENIU C UCIOIb30BAaHUEM arlapara ajareopsl.

DyHKUMH U TPaPUKH

OnepupoBaTh  MOHATUAMH:  MepUOAUYEcKas  (QYHKIMS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIMM, TOYKHA OJKCTpeMyma (QYyHKUUH, HaubOoibliee U
HauMEHbIee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; HCIOJAb30BaTh WX A
uccienoBanus PyHKITUH, 3aJaHHOM TpaduKOM.

OnepupoBath MOHATUSIMH: TpadUKU TMOKA3aTENbHOM, JOrapupMUYECKON U
TPUTOHOMETPUUECKUX (PYHKIUN; U300paxaTh UX HA KOOPJAMHATHOW MIJIOCKOCTH U
WCIIOJIb30BaTh JJIsl PEIICHNS] YPAaBHEHU U HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOM TIOCKOCTH TpapUKU JTUHEHHBIX YpaBHEHHI
Y UCTOJIB30BaTh UX ISl PELICHUSI CUCTEMBI JIMHENHBIX YPABHCHUN.

Ucnonb3oBate rpaduku QyHKUMA I UCCIENOBAHMS TPOILECCOB U
3aBUCUMOCTEN U3 APYruX y4eOHbIX TUCHIUILINH.

Hayana MaTeMaTH4eCKOro aHajImu3a

OnepupoBaTh MOHATHIMU: HETPEPHIBHAS (QYHKIHS; MTPOU3BOAHAS (DYHKIIHH;
UCIIOJIb30BaTh TEOMETPUUYECKUMA M (PU3UUECKUI CMBICI MPOU3BOIHOM AJIS pelIeHUs
3ajad.

HaxonuTth npou3Bo/IHbIE AIEMEHTAPHBIX (YHKUUNA, BBIYUCISATH TPOU3BOAHbBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO (QYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIENOBaHUS GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3yJIbTAThl UCCIEIOBAHUS K TTOCTPOCHUIO TpadUKOB.

Hcnonp30BaTh NpOM3BOAHYIO Il HAXOXKIAEHUS HAWIYYIIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-Y)KOHOMUYECKHUX, 33/1a4ax.

OnepupoBaTh MOHATHSAMHU: IE€pBOOOpa3Hass W  HMHTErpay; IOHUMATh
T€OMETPUYECKUI U (PU3NIECKUN CMBICIT UHTETpaIa.



Haxonuth mepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIUMN; BBIYUCISATH UHTETpall
o ¢hopmyne Herorona—JleiiGuura.

Pemate mpukiiagHbie 3a1a4d, B TOM YHUCJIE COIMAIBHO-d)KOHOMHYECKOTO U
($u3nYECKOro XapakTepa, CpeCTBAMU MaTEMaTUIECKOTO aHaJIN3a.

OcBoenne yueOHOro kypca «l'eoMeTpus»» Ha YpOBHE CpPEIHEr0 OOIIEro
o0Opa3oBaHMs JTOJDKHO 0OecrednBaTh JOCTIDKEHUE CIEAYIOMUX MPEAMETHBIX
00pa3oBaTeIbHbIX PE3YIbTATOB:

10 KJTACC

OneprpoBaTh NOHATUAMH: TOUYKA, IPAMAs, IIIOCKOCTb.

[IpuMEHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IPHU PELICHUU
reOMETPUYECKUX 3a4ad.

OnepupoBaTh NOHATUAMU: NMAPATUIEIBHOCTD U MEPIEHIUKYISAPHOCTD IPSIMBIX
U IUIOCKOCTEH.

KrnaccudumumpoBaTe B3aUMHOE pACIIOIIOKEHHE NPAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATHAMH: ABYTPAHHBIM YIroJl, TPaHHW JBYI'PAHHOIO YIJIa,
pedpo ABYTPAHHOTO YTJia; JUHEHHBIM Yroyl JBYIpaHHOIO YIJia; rpajycHas mepa
JIBYIPAHHOTO YyTJIA.

OnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBIA
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPAHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUABl MHOIOI'PAaHHUKOB (MHMpamMuAa; MpuU3Ma,
IPsIMOYTOJIbHBIN Mapajuiesienume, Kyo).

Knaccudummpoarb ~ MHOTOIpaHHHMKHM,  BbIOMpass ~ OCHOBaHUS A
KJacCU(pUKauu (BBITYKJIblE W HEBBIMYKJIble MHOTOIPAaHHUKH; TpPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapaJJICIICTIUIIE bl ).

OnepupoBath NOHATHUAMMU: CEKYILAsI INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIONB3YS METOJ] CJIEIOB.

CtpouTh ceY€HHUS MHOTOIPAHHHKOB METOJOM  CJIEJOB, BBIIIOJHSITh
(BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKJEHUE FEOMETPUUYECKHUX BEJIMUMH MO 00pa3uaM Win
aNrOpuTMaM, NPUMEHSAS W3BECTHBIC AHAIUTHYECKHE METOABl IPU PELICHUU
CTAHJAPTHBIX MAaTEMAaTHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUU MEXIY ABYMS
TOYKaMHM, OT TOYKHM JO IPSAMOH, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPEUIMBAIOIIAMHUCS NPSIMBIMH.

Pemate 3a7aun Ha HAXOXKJEHUE FEOMETPUUYECKHUX BEJIMUMH MO 00pa3uaM Wiu
aNrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIUTHYECKHE METOABl IPU PELICHUU



CTaHJAPTHBIX MAaTEMATHYECKUX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIY
CKPCILIMBAIOIIUMUCS MPSIMBIMU, MEXKAY TMPAMOM U  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Beruucnars 0o0bEMBI U TJIOMIAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupamMua) C IpuMeHeHUEM (POPMYIT; BEIYUCISATH COOTHOIIEHHUS MEXTY TIIOMIATMU
MOBEPXHOCTEHN, 00BEMaMU TT0I0OHBIX MHOTOT'PAHHUKOB.

OnepupoBaTh TMOHSITUAMHU: CHUMMETPUS B MPOCTPAHCTBE; ILEHTP, OCbhb H
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPUH (QUTYPBI.

W3Bnekars, mpeoOpa3oBhIBATh W HMHTEPIPETHPOBATH HWHOOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEeACTABICHHYIO HAa YepTekax U
pUCYHKaXx.

[IpuMeHsTh reoMeTpuyeckue (PaKThl sl pEeHICHUs CTEPEOMETPUIECKUX 3a/1aY,
MPEIOIAraAl0IIMX HECKOJIBKO IArOB PELICHUS, €CIIA YCIOBUS TPUMEHEHUS 3a1aHbI
B SIBHOU (hopme.

[IpumensaTy nOpocTedlne MPOrpaAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOANTE TpPUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKA3HU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IprMeHATh MOJIydYEeHHBIE 3HAHUS Ha MPAKTHKE: AHAIM3UPOBATH PEAbHBIE
CUTyallud W TPUMEHATh W3YUYEHHbIE IOHATHS B MPOLECCE IOUCKA PEIICHUs
MaTteMaTH4ecku ChOPMYJIMPOBAHHOW TPOOJEeMbl, MOJECIUPOBATh pealibHbIC
CUTyalluM Ha SA3bIKE TE€OMETPUH, UCCIENOBaTh IOCTPOCHHBIE MOJCIH C
WCIIOJIb30BAaHUEM T€OMETPUICCKUX TTOHITHI M TEOPEM, anmnapara anreOpsl; pemaTh
IIPAKTUYECKUE 3a]1a4, CBA3AHHbBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJTUUHH.

11 KJIACC

OnepupoBaTh NOHATHAMHU: LWIMHIPUYECKAash TOBEPXHOCTb, OOpa3yroume
UWIMHAPUYECKON MOBEPXHOCTH; LIMJIMHJP; KOHWUYECKAsi TOBEPXHOCTh, 00pa3yrolue
KOHMYECKON MOBEPXHOCTH, KOHYC; CpepruyecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (IUJIXHIP, KOHYC, cdhepa U map).

OOBACHATH CIIOCOOBI MOTYUYEHUS TEJ BpAIllCHHUS.

KnaccuduunpoBats B3auMHOE pacnoyiokeHue chepbl U MIOCKOCTH.

OnepupoBarh MOHATHUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CEIrMEHTa, BHICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boluucnate  0o0BEMBI M IJIOIIAAM  TOBEPXHOCTEH Tesl  BpalleHus,
F€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh NOHATUSMU: MHOTOI'PaHHUK, BIMCAHHBINA B C()epy U ONMUCAHHBIN
okoJio chepsr; chepa, BicaHHAsE B MHOTOTPAaHHUK HIIM TEJIO BPaLICHHUS.



Boraucnarh COOTHOIIGHHSI MEXKIY IUIOMIAISIMHU MTOBEPXHOCTEH U 00BEMaMHU
MO00HBIX TEIL.

N300pakath wm3ydaemple (PUTYpBl OT PYKH W C TPUMEHEHHEM IPOCTBIX
YepTEKHBIX HHCTPYMEHTOB.

BeImonHATh (BBIHOCHBIC) INTOCKHE YEPTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TSI BPAIICHHUS.

W3BnekaTh, HMHTEPIPETUPOBATH MW MpeoOpa3oBBIBATH HHPOPMAIMIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUICCKUX (PUTYypax, MpeACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OrnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTRBE.

BBITONMHATS  JIEHCTBHSI  CJIOKECHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKCHHSI BEKTOpA Ha YUCII0, O0BICHITH, KAKUMH CBOMCTBAMHU OHH 00JIJIaIoT.

[IpuMeHATH MpaBUIIO MapajuIeIeUIe A,

OrneprpoBaTh MOHATHSIMHU: JICKAPTOBBI KOOPAUMHATHI B IPOCTPAHCTBE, BEKTOD,
MOMYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpa, YIOJd MEXTY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMITJIaHAPHBIC
BEKTOPBI.

Haxonutb cyMMy BEKTOPOB M TTPOU3BEJCHUE BEKTOPA HA YHCIIO, YTOJI MEXKITY
BEKTOpPAMH, CKaJsIpHOEC IPOM3BEACHHE, pACKIaJbIBaTh BEKTOp 10 JBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3amaBaTh MIOCKOCTh YPABHCHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[IpumeHsATh reoMeTpudecKkue (HaKThI IJIs PEIICHUS CTEPEOMETPUUYECKHX 3a/1ad,
MIPEATOIarafoIIiX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS MPUMEHECHHUS 3a1aHbI
B SIBHOU (hopme.

Pemate mpocreiime reoMeTpUUYCCKHE 3aJladyd Ha TPUMCHCHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a.

Pemiate, 3amaud Ha 0Ka3aTeIbCTBO MATEMATHYECKMX OTHOIIEHUH U
HaXO0XKJICHUE TCOMETPUICCKHUX BEIMIHH 10 00pa3liaM WiIu aJlrOpUTMaM, IPUMEHSS
W3BECTHBIC METO/IbI MPH PEIICHUH CTAaHAAPTHBIX MaTEeMaTHYCCKHUX 3a1a4.

[IpuMeHATh MpOCTEHINHME MPOTPAaMMHBIC  CPEICTBA M DJCKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPECOMETPUUICCKUX 3a/1ad.

[IpuBoaNTE TpUMEpPHI MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B TIPHPOAC U
YKU3HH, PacTiO3HaBaTh IIPOSIBJICHNUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh IMOJyYEHHBIC 3HAHWS HA TNPAKTHKE: aHAJU3HPOBATh PCalbHBIC
CUTyallMM W TPUMEHATh HW3YYCHHBIC IOHATHS B TIPOIECCE TIOWCKA pEIICHUS
MaTeMaTH4eCKhn CPOPMYIHPOBAHHON TIPOOIEMBI, MOJICIUPOBATh pCaTbHBIC
CUTyalliMl Ha S3bIKE TEOMETPHH, WCCIENIOBAaTh TOCTPOCHHBIC MOJEIN C
WCIIOJIb30BaHUEM IeOMETPHUUYECKUX MOHATUI U TeOpEM, allliapara ajareOpsl; pemarh
IPAKTUYCCKUE 3a/1a4H, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUUYCCKUX BEIUYHH.



OcBoenue yueOHOro Kypca «BeposiTHOCTh M CTaTHCTHKa» HA YPOBHE CPEIIHETO
oOmero oOpa3oBaHMsI JOJDKHO oOOecrieuMBaTh JIOCTHIKEHHE — CIEAYIOIIMX
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KUIACC

Yutath ¥ CTPOUTH TAOIUIBI U TUATPAMMBI.

OnepupoBath NOHATUSIMU: CpeliHEee apuPMeTHIecKoe, MeuaHa, HauOoJbllee,
HaWMEHBIIIEE 3HAYEHUE, pa3MaX MAaCCHBA YHCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHATUSMU: CIyYallHBIN SKCIEPUMEHT (OMBIT) U CIydailHOe
COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HMCXOJ) CIYYalHOTO OIIbITA;
HAXOJIUTh BEPOSITHOCTH B ONBITaX C PABHOBO3MOXXHBIMH CIIyYalHBIMHU COOBITHSIMH,
HAaxOJWTh W CpPaBHUBATh BEPOSTHOCTU COOBITUH B U3YUYEHHBIX CIyYalHBIX
3KCIIEPUMEHTAX.

Haxonutb 1 hopMyIupoBaTh COOBITHS: TIEpECEUCHUE U 00bETMHEHNE JaHHBIX
COOBITHI, COOBITHE, IPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO; IIOJIb30BAThCS
auarpaMMmamu Jisiepa u GopMyJIoi clIoKeHHs] BEPOITHOCTEN MPH pElICHUH 3a/1a4.

OnepupoBaTh MOHSITUSIMU: YCIOBHAs BEPOSTHOCTh, HE3aBUCHUMBIC COOBITHS,
HaXOJUTh BEPOSITHOCTA C MOMOINIBIO MPABUJIA YMHOMXEHHS, C MOMOIIBIO JAEpEBa
CIIy4alHOrO OMBITA.

[TpumeHaTh KOMOMHATOPHOE MTPABUIIO0 YMHOXKEHHS TPU PEIICHUH 3a7a4.

OneprpoBaTh NOHATHUSAMH: HCHBITAHUE, HE3ABHUCUMBIE HCHBITAHUS, CEpUA
UCIIBITAHUM, YyCIEeX U Hey/Jaua, HaXOJUTh BEPOATHOCTH COOBITUH B Ccepuu
HE3aBUCHUMBIX UCIBITAHUMN 10 MEPBOTO YCIEXa; HAXOAUTh BEPOATHOCTH COOBITHUI B
cepuu UcrbITaHui bepHyuin.

OnepupoBaTh  MHOHATUSIMH:  ClydailHas  BEJIIMYMHA,  pACIpElIEIICHUE
BEPOSITHOCTEH, TMarpaMMa pacupeaeaeHusl.

11 KIIACC

CpaBHMBaTh  BEPOSITHOCTH  3HAYEHWW  CIYyYallHOM  BEJIWYMHBI  TIO
pacupeaeseHUIO UK € TIOMOILBIO THArPaAMM.

OneprpoBaTh NOHITUEM MAaTEMATUUYECKOTO 0KUAAHUS; IPUBOJAUTH TPUMEPHI,
KaK IPUMEHSETCS MAaTEMATHYECKOE OKHUJIAHUE CIIyYalHON BEJIWYMHBI HAXOJUTh
MaTeMaTH4YECKOE 0KUAAHUE IO JAHHOMY PacClpeIeIICHHUIO.

NmeTsb npeacTaBieHUe O 3aKOHE OONBIINX YHCEIL.

HNmets npeacraBiieHue 0 HOPMAJIIBHOM PaCIpPEICIICHUN.



TEMATHUYECKOE IINTAHUPOBAHUE
AJI'EBPA
10 KITACC

Ne
n/n

HaumeHoBaHMe pa3iesioB U TeM
NPOrpamMmbl

MHO)KGCTBa paI_[I/IOHaJ'H)HI)IX nu
NEUCTBUTENLHBIX YHCEN. PaloHaabHbIe
ypaBHEHUS U HEPaBEHCTBA

Oynkiuun U rpapuku. CTeneHb ¢ 1eabIM
[I0Ka3aTeseM

ApudmeTndeckuii KOpeHb N—0i CTETICHHU.
HppanmonansHble ypaBHEHUS U HEPABEHCTBA

Dopmyiibl
TpuroHomerpun. Tpuronomerpuyeckue
ypaBHEHUs

IHocnenoBaTeabHOCTH U POTPECCUU

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoanuecTBo 4acoB

Bcero

14

18

22

68

KoHTpoabHbI
e padoThbI

IIpakTnyeckun
e padoThbI

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTeJibHbIE

pecypcsl

bu6nuoreka [JOK
https://m.edsoo.ru/1568aba
3

bu6mmoreka [IOK
https://m.edsoo.ru/1568aba
3

bubnuoreka [JOK
https://m.edsoo.ru/1568aba
3

bu6mmorexa [IOK
https://m.edsoo.ru/1568aba
3

but6mmoreka [IOK
https://m.edsoo.ru/1568aba
3

bu6mmoreka [IOK
https://m.edsoo.ru/1568aba
3



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

11 KITACC

Ne
/o

HaumeHoBaHue pa3iesioB U TeM
MPOrpamMmmbl

Crenenb ¢ palliOHAIBHBIM ITOKa3aTEIEM.
[TokazarenpHas GyHkmus. [TokasarenpHbIe
YpPaBHEHUS U HEPABEHCTBA

Jlorapudgmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHEHHsS U
HEpPaBEHCTBA

Tpuronometrpuyeckue GyHKIUN U UX
rpa¢uku. TpuroHoMeTpuyecKue
HEPABEHCTBA

[IpousBoaHas. [Ipumenenne npou3BOgHON

I/IHTCFpaJ'I " Cro NpuMCHCHUA

CucreMbl ypaBHEHHI

Harypanbnsle u niensie yucna

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAaHUHU

KoanuecTBo 4yacoB

Bcero

12

12

24

12

18

KonTpoabHubl
e padoThl

IIpakTHYecKkHu
e padoThI

DJIEeKTPOHHbIE
(uudppossbie)
o0pa3oBaTejibHbIE

pecypcsl

bubnmoreka [JOK

https://m.edsoo.ru/f11c4af
d

but6mmoreka [JOK

https://m.edsoo.ru/f11c4af
d

bu6mmoreka [IOK

https://m.edsoo.ru/f11c4af
d

but6mmoreka [{OK

https://m.edsoo.ru/f11c4af
d

bu6mmorexa [IOK

https://m.edsoo.ru/f11c4af
d

bu6nuoreka [JOK
https://m.edsoo.ru/f11c4af
d

bubmuoreka [JOK

https://m.edsoo.ru/f11c4af
d

bu6mmoreka [IOK
https://m.edsoo.ru/f11c4af



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

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

I'EOMETPUA
10 KVIACC

Ne HaumenoBaHue pa3ieioB U TeM
n/n NporpamMMbl

1 Bgenenue B crepeoMeTpuio

[IpsiMble U TIIOCKOCTH B MPOCTPAHCTBE.

2
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN
3 [lepneHIUKyISIPHOCTD MPSMBIX U
IIJIOCKOCTEN
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU
5 MHororpanHuku
6 OOBEMBI MHOTOTPAaHHUKOB

102

KoanuyecTBo 4acoB

Bcero

10

12

12

10

11

KoHTpoabHbI
e padoThbI

IpakTnyeckn
e padoThbl

e

DJIeKTPOHHBbIE

(un¢possbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6nmoreka [JOK

https://m.edsoo.ru/1¢209e3
7

but6mmoreka [JOK

https://m.edsoo0.ru/1¢209¢3
7

bubmmoreka [IOK
https://m.edsoo.ru/1¢209e3
7

bubnuoreka [JOK
https://m.edsoo.ru/1¢209¢e3
7

bubnuoreka [JOK

https://m.edsoo.ru/1¢209e3
7

but6mmoreka [{JOK
https://m.edsoo0.ru/1¢209¢3



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

7
but6mmoreka [{IOK

IToBTOpEHME: CEUeHMs, pACCTOSHUS U YTJIbL 4 1 https://m.edsoo.ru/1¢209¢3
7

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68 5 0


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

11 KITACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
NMpPorpamMmmbl

Tena BpareHus

OOBEMEI TENI

BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE

[ToBTOpeHnue, 06001IeHNE,
cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

BEPOATHOCTDb U CTATUCTHUKA
10 KUIACC

Ne i/

HanmenoBanue pa3ieiioB 4 TeM
NPOrpamMMbl

KoanuecTBo 4yacoB

Bcero KoHTpPOJIbHBI
e padoThl
12
> 1
10 1
7 1
34 3

KoaudecTBO 4acoB

KoHTpoabHbI

Bcero
e padoThbI

IIpakTHyeckn
e padoThbl

IIpakTHyecku
e padoThI

DJIEeKTPOHHbBIE
(uugposbIe)
oOpa3oBaTe/ibHbIE

pecypchbl

bu6mmorexa [JOK
https://m.edsoo.ru/1¢209e3
7

bu6mmoreka [JOK
https://m.edsoo.ru/1¢209¢3
7

bu6mmoreka [IOK

https://m.edsoo.ru/1¢209e3
7

bu6mmoreka [IOK

https://m.edsoo.ru/1¢209e3
7

DJIEKTPOHHBIE
(uudgpossbIe)
o0pa3oBaTe/ibHbIE

pecypchbl


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

HpCI[CTaBJ'ICHI/IC JaHHBIX N OITKUCAaTCJIbHaA
CTaTUCTHUKA

Cry4aifHbIe OTIBITHI M CITy4ailHbIE COOBITHS,
OIIBITHI C PABHOBO3MOKHBIMU
AJIEMEHTapPHBIMU UCXOJIaMH

Orneparu HaJl COOBITHSIMH, CIIOKEHUE
BEPOATHOCTEM

VYcnoBHast BEPOSITHOCTB, JIEPEBO
CITy4aifHOTO OIBITa, (POPMYJIa TTOTHOM
BEPOSITHOCTH U HE3aBUCUMOCTb COOBITHIA
DeMeHThl KOMOMHATOPUKU

Cepuu nocie0BaTeNbHbBIX UCIIBITAHUI

CityyaliHble BEJIMYMHBI M pacpeIeIICHUS

O0001IEHNE U CUCTEMATHU3allNs 3HAHWH

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

but6mmoreka [IOK

https://m.edso0.1ru/e0b7b0f
1

bubnmoreka [IOK

https://m.edsoo.ru/e0b7bOf
1

bu6nuoreka [JOK
https://m.edsoo.ru/e0b7b0f
1

bubmuorexa [JOK
https://m.edsoo.ru/e0b7b0f
1

but6mmoreka [JOK
https://m.eds00.1ru/e0b7b0f
1

bubmuorexa [JOK
https://m.edsoo.ru/e0b7b0f
1

bu6nuoreka [JOK
https://m.edsoo0.ru/e0b7b0f
1

bubnmoreka [IOK

https://m.edsoo.ru/e0b7bOf
1



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
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 KITACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
NMpPorpamMmmbl

MaremaTH4ecKoe OKHIaHuE CJ'Iy‘IEIfIHOfI
BCINYHNHBI

Jlucniepcusi U cTaHJapTHOE OTKIOHEHUE
CIIy4ailHOM BEJTMYUHBI

3aKk0oH 0ONbIINUX YUCE]

HenpepsiBHBIE CilyyaliHbIE BETUYUHBI
(pactipenenenus)

HOpMaJ'ILHOC pactupeaACIICHUA

[ToBTOpeHue, 0600IEeHNE 1
CHCTEMATU3alAs 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoanuecTBo 4yacoB

Bcero

19

34

KonTpoabHbl
e padoThl

IIpakTHyeckn
e padoThbl

DJIEeKTPOHHbBIE

(uugposbIe)
oOpa3oBaTe/ibHbIE

pecypchbl

bu6mmorexa [JOK
https://m.edsoo.ru/5fbeSde
1

bu6mmoreka [JOK
https://m.edsoo.ru/5fbc5dc
1

bu6mmoreka [IOK

https://m.edsoo.ru/5fbeSde
1

bu6mmoreka [IOK

https://m.edsoo.ru/5fbeSdc
1

bu6mmorexa [JOK
https://m.edsoo.ru/5fbeSde
1

bu6mmorexa [JOK
https://m.edsoo.ru/5fbc5dc
1



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
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

INIOYPOYHOE INIAHUPOBAHUE

OKPVYTJICHU, IPUKUJIKA U OLICHKA pE3yJibTaTa

AJITEBPA
10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne undposbie
Tema ypoka KoHTpo/bHBI IIpakTH4eckn
n/n Bcero oOpa3oBaTejibHbIE
e padoThbI e padoThbI
pecypchl
MHOK€eCTBO, ONEepaIMy HaJl MHOKECTBAMU. 1 bubmnoreka [IOK
Hunarpammsl Diinepa—BeHnna https://m.edsoo.ru/746d5dce
Panmronaneuelie uncna. OObIKHOBEHHBIEC U
JECATHYHBIC TPOOH, TPOLICHTHI 1 bubmmorexa [IOK
PODH, TIp ’ https://m.eds00.ru/be888093
OCCKOHEYHBIC MTEPUONUECKHIE TpoOH
Apudmernueckue onepanuu ¢
; I/Iq())HaJIBHLIMI/I ‘{I/ICJIEMI/I npeoOpa3oBaHus 1 bubmmorexa [IOK
pan 1AM, peoop https://m.edsoo.ru/4d7f95fe
YUCJIOBBIX BBIPAKEHUM
[IpumeHnenue npoOeii U MPOLICHTOB IS bu6morexa [JOK
peLIEHNs NIPUKIAIHBIX 3a4a4 U3 Pa3IMYHbIX 1 https://m.edsoo.ru/44dd104
oTpacieyl 3HaHUW U pealbHOW KU3HU 6
ITpnmenenue apoOeii U IIPOLEHTOB I
epmeHI/m I I/IKJI;aI[HBIX 3alz)[aq U3 pa3InYHbIX 1 bubamorexa [TOK
p . p i . p https://m.edsoo.ru/d99d8c74
oTpacieil 3HaHUI U peabHOM KU3HU
JlelicTBUTENnbHBIC Uncia. PannoHanbHbIe U | bubnmorexa [JOK
HAPPALMOHAIBHBIE YHACIA https://m.edsoo.ru/2f36a36f
Apudmernueckue onepanuu ¢ 1 bubnuorexa [IOK
JICUCTBUTENbHBIMU YUCIaMU https://m.edsoo.ru/a97a12d9
[TpuOnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa bubnuorexa [JOK

https://m.edsoo.ru/cb723fbd



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd

10

11

12

13

14

15

16

17

18

19

BBIYUCJIEHUI

ToxnecTBa U TOXKIECTBCHHBIC
npeoOpa3oBaHus

VYpaBHEHME, KOPEHb YPaBHEHHUS
HepaBeHcTBO, pelieHne HepaBEeHCTBA

Merox nHTEpBaAIOB

Pemenue nenpix u [poOHO-PaIMOHATBHBIX
YPaBHEHUH U HEPABEHCTB

Tematnyeckas padora o Teme "MHOXKecTBa
paIOHATIBHBIX U JEHCTBUTENBHBIX YHCET.
PauvonanbHble ypaBHEHHS 1 HEPABEHCTB"

OyHKIMA, CTTOCOOBI 3a1aHus (DYHKITHH.
B3anmuo oOpaTHbie PyHKITUN

I'padpux pynkumu. O6nacTs onpeaencHus u
MHOECTBO 3HaueHuni ¢yHkmu. Hymm
¢ynkuuu. [IpomMexxyTKH 3HaKOIOCTOSTHCTBA

Yérubie 1 HeUETHBIC (QYHKIINU

CTeneHs C 1eJIbIM MTOKa3aTelieM.
CrangaprtHas ¢popMma 3amucu
JNEUCTBUTEIILHOI'O YHCIIa

Hcnonb3oBanue noaxoasiiei Gopmol
3aITMCH JEHUCTBUTEIBHBIX YHUCEN JJIs
pElIeHUs TPAKTUYECKHX 337249 U
MpeACTaBICHUS JaHHBIX

bu6mmorekxa [JOK
https://m.edsoo.ru/3a23acl15
bu6mmorexa [IOK
https://m.edsoo.ru/11ac68be
bu6mmoreka [JOK
https://m.edsoo.ru/50bdf26d
bubmuoreka [JOK
https://m.edsoo.ru/775£5d99
bubmuoreka [{OK
https://m.edsoo.ru/6ec7al07

bu6mmoreka [IOK
https://m.edsoo.ru/1914a389

bu6nnoreka [IOK
https://m.edsoo.ru/226eeabf

bu6mmoreka [JOK
https://m.edsoo.ru/763e75ee

bu6mmnoreka [JOK
https://m.edsoo.ru/ff4564ad

bu6mmoreka [JOK
https://m.edsoo.ru/66446d3e

bu6mmoreka [JOK
https://m.edsoo.ru/6eadc6fl


https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Crenennas GyHKIUS ¢ HATYPAIbHBIM U
1enbIM noka3aTeneM. E€ cBoiicTBa u rpadux
Apudmernueckuit KOpeHb HATYpaIbLHON
CTENEeHU

ApudmeTrnueckuii KOpeHb HATYPaTbHOM
CTENEHU

CgoiicTBa apuPMETHIECKOTO KOPHS
HaTypaJIbHOW CTEIEHU

CoiicTBa apuMeTUIECKOTO KOPHS
HATypaJbHOW CTENIEHU

CBoiicTBa apu(PMETHICCKOTO KOPHS
HaTypaJIbHOW CTENEHU

JleiicTBUs ¢ apu(PMETHUECKUMU KOPHSIMHU
Nn—oil CTeNneHu

JeiicTBus ¢ apuMeTHUECKUMHU KOPHIMHU
N—OM CTENEHU

JeticTBus ¢ apuMeTHUESCKUMHU KOPHAMU
N—OM CTENeHn

JleicTBUsI ¢ apu(PMETUUECKUMU KOPHIMHU
Nn—oil CTENEeHU

JleiicTBusI ¢ apu(PMETHUESCKUMU KOPHIMH
N—OW CTENEHU

Pemenue nppanyoHaabHbIX YpaBHEHUN 1
HEPaBEHCTB

Pemrenne nppanoHaNbHBIX YPaBHEHUN U
HEPAaBEHCTB

Perienue uppanmoHanbHbIX YpaBHEHUH U
HEPABEHCTB

Bbu6morexa [JOK
https://m.edsoo.ru/3f25a047
bubmuoreka [{OK
https://m.edsoo.ru/d82¢36d4
bu6mmoreka [IOK
https://m.edsoo.ru/fe7fc4db
Bbu6mmorexa [JOK
https://m.edsoo.ru/d0f0b260
bubmuoreka [{OK
https://m.edso00.ru/c3389865
bu6mmoreka [JOK
https://m.edsoo.ru/444c4b9c¢

Bbu6mmorexa [JOK
https://m.edsoo.ru/54b815¢5
bu6mmoreka [JOK
https://m.edsoo.ru/83105a0e
bu6mmorexa [IOK
https://m.edsoo.ru/2ablc¢7bc
Bbu6mmorexa [JOK
https://m.edsoo.ru/eacb053¢
bu6mmorekxa [JOK
https://m.edsoo.ru/8aSada5S1
bu6mmorexa [{OK
https://m.edso0.ru/69106ae7

bu6mmorexka [JOK
https://m.edsoo.ru/9362fea9

bu6mmoreka [JOK
https://m.edso0o.ru/78d9b39



https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391

34

35

36

37

38

39

40

41

42

43

44

45

46

Pemrenne nppanoHanbHBIX YPaBHEHNUN U

HEPaBEHCTB

Pewrenne nppauOHaAIBHBIX YPaBHEHUN U

HEPABEHCTB

CBoiicTBa u rpauk KOpHS N-0ii CTETIEHU

CaoiicTBa u rpaduk KOpHS -0 CTeNEeHU

CamocrosrenbHas paboTa.
KontponbHas pabora Ne2

CuHyc, KOCHUHYC ¥ TAHT'€HC YUCIIOBOTI'O
apryMeHTa

CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO
aprymeHra

ApKcHHYC, apKKOCUHYC U apKTaHI€HC
YHCJI0BOI'0 apryMeHTa

ApKCUHYC, apKKOCHUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

Tpuronomerpudeckast OKpy>KHOCTb,
OTIpeieIeHue TPUTOHOMETPHUYECKIX
(bYHKIMI 9UCIIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,
oTpeJieIeHue TPUTOHOMETPHYECKIX
(YHKIMI 9HACIIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI

1

bu6morexa [JOK
https://m.edsoo.ru/de7ca33e
bu6mmoreka [JOK
https://m.edsoo.ru/87e5e52d
bu6mmoreka [JOK
https://m.edsoo.ru/ebOccSe3
bu6mmoreka [JOK
https://m.eds00.ru/5f29b9b5
bu6mmoreka [IOK
https://m.edsoo.ru/f13af630
bu6mmoreka [JOK
https://m.eds00.1ru/5f605ed0
Bbu6mmorexa [JOK
https://m.edsoo.ru/ec9f4d78
bubmuoreka [JOK
https://m.edsoo.ru/b8f5d49a
bu6mmoreka [JOK
https://m.edsoo.ru/f1{19220

bu6morexa [JOK
https://m.edsoo.ru/6df195a0

bu6mmnoreka [JOK
https://m.edsoo.ru/6b61¢578

bu6nmnoreka [JOK
https://m.edsoo.ru/6ed2b3ba
bu6mmorexa [JOK


https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba

47

48

49

50

51

52

53

54

55

56

57

58

59

60

OCHOBHBIE TPUTOHOMETPUYECKHE POPMYITBI

OCHOBHbBIE TPUTOHOMETPUUECKUE (POPMYIIbI

IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPaKCHUN

[IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPAKCHUI

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX
BBIPaKCHUN

IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKECHU I

[IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIpaKEHUI

Pemrenne TpuroHOMETpUYECKUX YPaBHEHHUN
Pemrenne TpuroHoMeTpUYECKNX YPaBHEHHUN
Pemienue TpuroHOMETpUYECKUX YpaBHEHUN
Pemenune TpUroHOMETpUYECKUX ypaBHEHUI
PereHre TpUroHOMETPUYECKUX YPAaBHEHUM

PewreHne TpUroHOMETPUYECKUX YPAaBHEHUM

00600ueHue 110 TemaMm "OCHOBHBIE

https://m.edsoo.ru/fcdd2a2e
bu6mmoreka [IOK
https://m.edsoo.ru/b8a0ff2f
bu6mmoreka [IOK
https://m.edsoo.ru/12d1413c¢
bu6mmoreka [IOK
https://m.edsoo.ru/e248c5fc
Bbu6morexka [JOK
https://m.edsoo.ru/09bas5b3d
bubmuoreka [{OK
https://m.edsoo.ru/1f4655da
bu6mmoreka [JOK
https://m.edsoo.ru/76¢e9958

Bbu6mmorexa [JOK
https://m.edsoo.ru/8fa598b5

bu6mmoreka [JOK
https://m.edsoo.ru/6baefel19
bu6morexa [JOK
https://m.edsoo.ru/alf8d141
bu6mmoreka [IOK
https://m.edso0.1ru/65a0£2d0
bu6mmoreka [JOK
https://m.edso0.ru/0d8a770d
bu6mmoreka [IOK
https://m.edsoo.ru/cec28774
bu6mmoreka [JOK
https://m.edsoo.ru/e6eec650
bu6mmoreka [JOK



https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
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62

63

64

65

66

67

68

TPUTOHOMETPUIECKUE (OPMYIIBIL.
TpuronomeTpuieckue ypaBHeHU"

Temartuueckas pabota 1o teme "@opmyIibl
TpUroHoMeTpuu. TpUroHOMETpHUYECKHUE
ypaBHeHus"/Beepoccuiickasi mpoBepovHas
paborta

Bcepoccuiickas mpoBepouHasi pabota

O0001menue, cucTeMaTH3aIusa 3HaAHUH 3a
Kypc aireOpbl ¥ Havyajl MaTeMaTHu4eCcKOro
anannsa 10 kiacca

Apudmernueckas 1 reoMeTpudecKas
nporpeccuu. Mcnonb3zoBaHue nporpeccun

IJIg pCIICHUA pCaJIbHBIX 3aia4d IMMPUKIaJJHOTO

Xapakrepa

beckoneuHo yObIBaroIasi reoMeTprudecKast
nporpeccus. Cymma 6€CKOHEUHO
yOBIBaroIIEi FeOMETPUUECKOIN MPOrpeccuu

qbopMyna CJIOJKHBIX ITPOLICHTOB

dopmyJia CIOKHBIX IPOLICHTOB

O0001enue, cucTeMaTH3aIus 3HaHUH 3a
Kypc aJireOpbl ¥ Ha4ajl MaTeMaTHuIeCKOTro
a"ann3a 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

https://m.edsoo.ru/ae44acdc

bubmuoreka [JOK
https://m.edsoo.ru/b46a8228

bubmuoreka [JOK
https://m.edsoo.ru/188bbf6c

bu6mmnoreka [JOK
https://m.edsoo.ru/33e6629¢

bu6mmoreka [JOK
https://m.edso00.ru/d3666918

bu6mmoreka [IOK
https://m.edsoo.ru/1cbf72bl

bu6mmoreka [IOK
https://m.edsoo.ru/538fc437
bu6mmorekxa [JOK
https://m.edsoo.ru/c2627eca

bu6mmoreka [JOK
https://m.eds00.ru/49f1b827


https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827

11 KITACC

Ne
/o

10

11

Tema ypoka

CrenieHs ¢ palrOHAJIBHBIM IIOKAa3aTCJICEM

CBoiicTBa cTeneHU

[IpeoOpazoBanme BhIpaXEHUH, COIEPIKAIINX
paloHaIbHbIE CTETIEHU

[IpeoOpazoBanme BEIpAKEHUH, COACPKAIINK
palMoOHATbHBIE CTETICHH

[IpeoOpazoBanue BBIpaXKEHUH, CONECPKAIIIX
paIMoHaIbHBIC CTETICHU

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

IlokazatenpHBIC YPaBHCHUA U HCPABCHCTBA

IToka3zaTennHbIC YPaBHCHUA U HCPABCHCTBA
IIokazarenpHBIC YpaBHCHHA U HCPABCHCTBA

Iloka3arenbHble ypaBHEHUsI U HEPABEHCTBA

[Toka3zaTtenpHast QpyHKIMS, €€ CBOMCTBA U

KoanuecTBo 4yacoB

Bcero

KonTpoabHbl
e padoTsl

IIpakTHYeckun
e padoThl

DJIEKTPOHHbBIE
nudposbie
oOpa3oBaTejibHbIEC

pecypchl

bu6mmoreka [{OK
https://m.edsoo.ru/a52939b3

bu6mmorexa [{OK
https://m.edsoo0.1u/ff601408
bu6mmorexa [IOK
https://m.edsoo.ru/3d87e¢248

bu6nmoreka [JOK
https://m.edsoo.ru/343c6b64
bubmuoreka [JOK

https://m.edsoo0.ru/4064d35
4

bu6mmoreka [{OK
https://m.edsoo.ru/be76320c¢
bu6mmoreka [JOK

https://m.edso00.ru/3d40800
9

bubmmorexa [{OK
https://m.edsoo.ru/bd5ff0ec
bu6mmoreka [JOK
https://m.edsoo.ru/cebf10c6
bubmuoreka [JOK
https://m.edsoo.ru/536de727
bu6nmnoreka [JOK



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727

12

13

14

15

16

17

18

19

20

21

22

23

24

rpadux

Temaruueckast pabora o reme "CreneHs ¢
panuoHanbHbIM NokazareneM. I[lokazarensHast
¢ynkuus. [TokazarenbHble ypaBHEHUS U
HepaBeHcTBA"

Jlorapudm ymncna

JlecaTHYHBIE U HATYpAJIbHBIC JTOTapH (MBI

[IpeobpazoBanue BeIpaKEHHIA, COACPIKALIIX
J0TapuQMbI

[IpeoOpa3oBanme BEIpayKeHUH, COJEPIKAIINX
JorapuQmbl

[TpeoOpazoBaHUe BEIPAXKEHUH, COTEPIKAITIX
norapuhMbl

[IpeobpazoBanue BeIpaKEHHIA, COAECPIKALIIX
J0TapuQMbI

Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
Jlorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA

Jlorapudmmueckast pyHKIHs, €€ CBOHCTBA U
rpadux
Jlorapugmuueckasi pyHKIus, €€ CBOHCTBA U

https://m.eds00.1ru/85bc8132

bubmuoreka [JOK
https://m.edsoo.ru/58e8e2{2

bubmuoreka [JOK
https://m.edsoo.ru/3e3230d4
bu6nmnoreka [JOK
https://m.edsoo.ru/1ea72162

bubmuoreka [JOK
https://m.edsoo.ru/da48154c
bu6mmoreka [IOK
https://m.edsoo.ru/4beff03b
bu6mmorexa [IOK
https://m.edsoo.ru/fe189f2d
bubmuoreka [JOK
https://m.edsoo.ru/fadb8aas
bu6nmoreka [JOK
https://m.edsoo.ru/3034724¢

bubmuoreka [JOK
https://m.edsoo.ru/712ac2d9

bu6nuoreka [JOK
https://m.edsoo.ru/9e3f4bc9

bu6mmoreka [IOK
https://m.edsoo.ru/15bclctb

Bu6nuoreka [JOK
https://m.edsoo.ru/d68bbe9d

bu6nuoreka [JOK



https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d

25

26

27

28

29

30

31

32

33

34

35

rpadux

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA
u rpaduku
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA
u rpaduKu
Tpuronomerpuyeckue GyHKIUHN, UX CBOWCTBA
u rpaduku
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA
u rpaduku

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

IIpumMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

Temarnueckass paboTta 1o Teme
"Jlorapupmuueckas GyHKIUS.
Jlorapudmuueckre ypaBHEHUS U
HepaBeHCTBA. TpuroHoMerpudeckue QyHKIUN
U ux rpaduku. TpuroHoMmeTpudeckue
HEpaBeHCTBA"

HenpepriBHble GyHKITUN

MCTO[[ HWHTCPBAJIOB IJIA pCHIICHUA HCPABCHCTB

https://m.edso00.1ru/9d10205
1

bubmuoreka [JOK
https://m.edsoo.ru/beeff646
bu6mmoreka [IOK
https://m.edsoo.ru/d2e4601b
bubmuoreka [JOK
https://m.edsoo.ru/ba9da96d
bubmuoreka [JOK
https://m.edsoo.ru/24ab3c53
bu6mmoreka [JOK
https://m.edsoo.ru/5272b9%al
bubmuoreka [JOK
https://m.eds00.ru/0c837397
bu6nuoreka [JOK
https://m.edsoo.ru/e6e1901f

Bbu6nuoreka [JOK
https://m.edsoo.ru/0f903¢75

bu6nmuoreka [JOK
https://m.edsoo.ru/1013072
7

bu6mmoreka [IOK
https://m.edsoo0.1u/403bfb0d
bu6mmoreka [IOK

https://m.edsoo.ru/6db0b42
3


https://m.edsoo.ru/9d102051
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/6db0b423
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37

38

39

40

41

42

43

44

45

46

47

48

49

MGTO,Z[ HUHTCPBAJIOB U1 PCIICHUA HCPABCHCTB

[TpousBoHas GpyHKIUH

[IpousBonHas pyHKIUU

['eomeTpuueckuil 1 GU3NYECKUI CMBICI
MIPOU3BOAHOMN

I'eomerpuueckuit 1 HU3NIECKHIA CMBICIT
IIPOU3BOJHOU

[Ipou3sBoaHbIE AIIEMEHTAPHBIX (QYHKIUN

[Ipou3BoaHbIE AIIEMEHTAPHBIX (QYHKIUN

[IpousBoaHast CyMMBbI, POU3BEICHHUS,
4acTHOTO (DYyHKIIMHA

[Tpou3BoHas CyMMBbI, IPOU3BECHHUS,
4aCcTHOTO (DYyHKIMH

[Tpou3BoHast CyMMBI, TPOU3BEACHNUS,
YacTHOTO (QyHKIUH

IIpuMeHeHne NpOU3BOIHON K UCCIEA0BAHUIO
(GyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI

HpI/IMeHeHI/Ie HpOHSBOI{HOﬁ K UCCICA0OBAaHHUIO
q)yHKI_II/Iﬁ Ha MOHOTOHHOCTb 1 O9KCTPEMYMBI

[IprMeHeHne Mpon3BOIHOMN K UCCIIEA0BAHUIO
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHre Mpon3BOIHON K UCCIIEA0BAHUIO

bu6mmoreka [IOK
https://m.edsoo.ru/0adbcelb
bu6mmoreka [JOK
https://m.edsoo.ru/0731ad3d
bu6mmoreka [JOK

https://m.edsoo.ru/723dd60
8

bubmmorexa [IOK
https://m.edsoo.ru/6¢8d36ff
bu6nuoreka [JOK
https://m.edsoo.ru/a413eca9
bubmuoreka [JOK
https://m.edsoo.ru/c7550e5f
bu6nmnoreka [JOK
https://m.edsoo.ru/14ab3cdb
bubmuoreka [JOK
https://m.edsoo.ru/c12a0552
bu6mmoreka [{OK
https://m.edso00.1ru/d5981201
bu6mmoreka [{OK
https://m.edsoo.ru/1de34d4d
bubmuorexka [JOK
https://m.edsoo.ru/17af2df9
bu6mmoreka [IOK
https://m.edsoo.ru/a8caSad4
Bu6nuoreka [JOK
https://m.edsoo.ru/0b411edd

bu6nuoreka [JOK



https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd
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51

52

53

54

55

56

57

58

59

60

(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxxaenne HanOobIIero 1 HAUMEHbIIETO
3Ha4YeHUs1 (QYHKIIMU Ha OTPE3KE
Haxoxenre HanOobIIero 1 HAaMMEHBIIIETO
3HaueHHS (QYHKIMH Ha OTPE3Ke

Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIETO
3HaueHusl QyHKIUU HAa OTPE3Ke

Haxosxenre HanOoJbIIero ¥ HANMEHBIIIETO
3HaYeHUs (PYHKIIMH Ha OTPE3Ke

HaxoxneHrne HauboIbIIero 1 HAMMEHbILIEro
3HaueHusl QYyHKIUU Ha OTPE3Ke

HaXO)KIleHI/Ie HanOOJIBIIEr0 1 HAUMEHDIIIETO
3Ha4YeHUs (PYHKIIMH Ha OTPE3Ke

[IpumeHeHre TPON3BOIHON IS HAXOXKICHUS
HaUJIyduero pCuICHUA B IPUKIIaAAHBIX
3a/1a4ax, JJs ONpeesIeHUs] CKOPOCTH
nporiecca, 3aJaHHOT0 (POPMYIIOH HITH
rpaduxom. CamocTosATeabHas paboTa Mo Teme
"I[IpousBoanas. [Ipumenenre npou3BoIHON"

Juarnoctuueckas padota Ne2
[TepBooOpasnas. Tabauia nepBooOpa3HbBIX

[TepBooOpasnas. Tabauia nepBooOpa3HbIX

WuTerpain, reoMeTpudeckuii U pu3nIeCcKuii
CMBICTT UHTETpaja

https://m.edsoo.ru/caf9bd2f
bu6mmoreka [JOK
https://m.edsoo.ru/fac78f05
bu6mmoreka [IOK
https://m.edsoo.ru/fb6a8act
bu6nuoreka [JOK
https://m.edsoo.ru/cffcb7e5

bu6nmnoreka [JOK
https://m.edsoo.ru/d946991
6

bu6mmoreka [IOK
https://m.edsoo.ru/ad15000e

Bbu6nuoreka [JOK
https://m.edsoo.ru/86adcbfd

bu6mmoreka [{OK

https://m.edsoo.ru/13205d8
0

bu6mmoreka [{OK
https://m.edsoo.ru/f8¢d5{99

bu6mmorexa [IOK
https://m.edsoo.ru/d777edf8

bu6mmorexa [IOK
https://m.edso00.1u/30¢3697b
bu6mmorexa [IOK
https://m.eds00.1u/391272¢9



https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
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62

63

64

65

66

67

68

69

70

71

72

WuTerpain, reomeTpuyeckuil 1 Gu3ndecKuit
CMBICII MHTErpajia
WnTerpan, reomeTpuueckuii 1 pu3nyecKuii
CMBICJI HHTETpasIa

Brrurcnenue uHTErpaia mno popmyie
Hrrorona—Jleitouuia

Brruucnenue unterpana no gopmyiie
Herorona—Jleiioauia

Berunciienue uHTErpaa no Gopmyie
Herorona—JleitOHuna

Brrurcnenue uHTErpaia mo popmyiie
Herorona—Jleiioauia

CucreMbl TUHEUHBIX YPaBHEHUH

CucreMbl TUHENHBIX YPABHEHUN

Pemenne nmpukiagHbIX 3a/1a4 C TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHHI

Pemenne npukiiagHeIx 3a1a4 ¢ IOMOIIBIO
CHCTEMBI JINHEWHBIX YPAaBHEHUI

CucTtemMbl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, UPPALUOHAIIBHBIX,
MOKA3aTebHBIX, JTOrapu(HPMHUUECKUX
YpPaBHEHUHN U HEPABEHCTB

CucTtemMbl U COBOKYITHOCTH IIEJIBIX,
PalMOHAIBHBIX, UPPALMOHAIIBHBIX,
MOKAa3aTeNbHBIX, JTOTrapu(PMUUECKUX
YpPaBHEHUM U HEPABEHCTB

bu6mmoreka [{OK
https://m.edsoo.ru/d359fb5f
bubmuoreka [JOK
https://m.edsoo.ru/07eb464b
bu6mmorexa [JOK
https://m.edsoo.ru/b9b225¢3
bu6mmoreka [{OK
https://m.edsoo.ru/b800deb4
bubmuoreka [JOK
https://m.edsoo.ru/fSeed075
bu6mmoreka [IOK
https://m.edsoo.ru/41da431a
bu6mmoreka [IOK
https://m.edsoo.ru/b648235a
bu6mmorexa [{OK
https://m.edsoo.ru/5ab83864
bu6mmorexa [IOK
https://m.edsoo.ru/a4d65ees

bu6nuoreka [JOK
https://m.edsoo.ru/aa5962¢l

bub6mmoreka [JOK
https://m.edsoo0.ru/4819047
2

bu6mmorexa [IOK

https://m.edsoo.ru/2dbd385
9


https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/2dbd3859
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76

77

78

79

80

81

82

83

CucteMsl 1 COBOKYIMHOCTH LIECJBbIX,
paluOHAJIbHBIX, UPppAllMOHAIBHBIX,
IIOKa3aTCJIbHBIX, JIOFapI/I(i)MI/ILIeCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

CucTemMbl U COBOKYITHOCTH IICJIBIX,
paloOHATBHBIX, UPPALIUOHATBHBIX,
MOKa3aTeNbHbIX, JOrapuMUIECKUX
YpaBHEHUU U HEPABEHCTB

Hcnons3oBanue rpadukoB GyHKIUN A7
peleHus ypaBHEHUH U CHCTEM
Hcnonb3oBanue rpadukoB GyHKUMN A7
peleHNs ypaBHEHUN U CUCTEM

[IprumeHeHre ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO MaTEMaTHUYECKIX

3aJiad ¥ 3aaa4 U3 pasIndIHbIX obnacreit HAayKH

Y pEasbHOM KU3HU

Tematuueckas pabota o reme "MHTerpan u

ero npumeHeHusi. CUCTEMbI ypaBHEHHIT"

HaTypaJIBHBIe U OCJIbIC YHCIIAa B 3aJa4ax U3

pEAIbHOM JKU3HU

HaTypaJ'IBHBIe H OCJIbIC YHMCJIa B 3aJa4ax 13

peaNbHOU KU3HU

HatypanbHble U Liesble uucia B 3aJa4ax 13

pEeaIbHOM JKU3HU

HpI/ISHaKI/I JACIINMMOCTHU LOECJIbIX YHUCCIT

HpI/ISHaKI/I JACIINUMOCTHU OECJIbIX YHUCECII

bu6mmoreka [IOK
https://m.edsoo.ru/7ab8d17¢

bu6mmoreka [{OK
https://m.edsoo.ru/81cccfe9

Bbu6nmoreka [JOK
https://m.edsoo.ru/039949bf

bu6mmoreka [JOK
https://m.edsoo.ru/a7d95t79

bu6mmoreka [IOK
https://m.edsoo.ru/ca878deb

bu6mmoreka [{OK
https://m.edsoo.ru/471¢735b
bubmuoreka [JOK
https://m.edsoo.ru/3ceel327
bu6mmoreka [IOK
https://m.edsoo.ru/a35al131d
bu6mmoreka [{OK
https://m.edsoo.ru/ef10¢4{9
bu6nuoreka [JOK
https://m.edsoo.ru/51696a67

bub6mmoreka [{OK
https://m.edsoo.ru/fab81c0e



https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e

84

85

86

87

88

89

90

91

92

93

94

95

96

97

HpI/IBHaKI/I JCIUMOCTH LOCJIBIX YHCCII

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHUU. Y paBHEHUS

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs
3HaHUU. YpaBHEHUSA

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHUU. YpaBHEHUSA

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHUU. Y paBHEHUS

[ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTU3aIUs
3HaHUU. YpaBHEHUSA

Juarnoctuueckas padora Ne3

[ToBTOpenue, 06001IeHNE, CCTEeMaTU3aIUs
3HaHui. HepaBencTaa

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIHS
3HaHui. HepaBeHcTBa

[ToBTOpenue, o600IICHNE, CHCTEMATH3AIUS
3HaHui. HepaBeHcTBa

[ToBTOpenue, 06001IeHNE, CHCTEeMaTU3aIUs
3HaHui. HepaBencTsa

[ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuU. CucTeMbl ypaBHEHUH
[ToBTOpenue, o6o0IICHNE, CHCTEMATHU3AIUS
3HaHUN. CHucTeMbl ypaBHEHUN
[ToBTOpenue, 06001IeHNE, cCCTEeMaTU3alUs
3HaHui. OyHKUIHUH

bu6mmoreka [IOK
https://m.edsoo.ru/ef2c6e43
bu6mmorexa [IOK
https://m.edsoo0.1u/0312ct8c
bu6nuoreka [JOK
https://m.edsoo.ru/247d2fe7
bu6mmoreka [IOK
https://m.edsoo.ru/e8b87729
bu6mmoreka [IOK
https://m.edso0.1u/1bf2fb98
bu6nuoreka [JOK
https://m.edsoo.ru/9c44c6ca
bubmuoreka [JOK
https://m.edsoo.ru/337aad59
bu6mmoreka [IOK
https://m.edsoo.ru/a86014el
bu6mmorexa [IOK
https://m.edsoo.ru/5c45a60a
bu6nuoreka [JOK
https://m.edsoo.ru/19304aba
bu6mmoreka [JOK
https://m.edsoo.ru/c3d4b282
bu6mmorexa [IOK
https://m.edsoo.ru/a20b8adc
bu6nuoreka [JOK
https://m.edsoo.ru/a012476d
bu6mmoreka [JOK
https://m.edsoo0.ru/d620c191



https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191

98

99

100

101

102

[ToBTOpenme, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHuW. OyHKIUH

[ToBTOpenue, 06001IeHNE, CHCTEeMAaTU3aIUs
3HAHUH 3a Kypc anreOpbl U HavYas
MaTeMaTH4eCKOro aHaIn3a.

Wrorosas koHTpoJibHAsA paboTa

O06o01IeHne, cucTeMaTru3anus 3HaHUH 33 Kypc
anreOpbl ¥ HAYaJl MaTEMAaTHYECKOTO aHaIHM3a
10-11 xiaccos

O06o00611eHue, cucTeMaTu3alys 3HaHU| 33 Kypc
anreOpbl U HAYall MAaTeMAaTUYECKOTO aHau3a
10-11 xmaccoB

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

I'EOMETPUA

10 KVIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TTOHSITHSA CTCPCOMETPHUU: TOUKA,

102

KoaudecTBO 4acoB

Bcero

KoHTpobHBI
e padoThI

IIpakTH4yecku
e padoThbI

bu6mmoreka [{OK
https://m.eds00.ru/7017196f

bu6nmnoreka [JOK
https://m.edsoo.ru/513c9889

bu6nmoreka [JOK
https://m.eds00.ru/2276973

bubmuoreka [JOK
https://m.edsoo.ru/3330f7ef

bu6mmoreka [JOK
https://m.edsoo.ru/cead345¢

DJIeKTPOHHbIE

nugposeie
o0pa3oBaTte/ibHbIE

pecypchl

bubmuoreka [{OK



https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e

10

npsiMasi, III0CKOCTh, MPOCTpaHCcTBO. [IpaBmiia
M300pakeHHs Ha pUCYHKaX: U300paKeHus
TUTOCKOCTEH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KOoB), cepeIMHbI OTPE3Ka

IlousTus: MEpeCCKaroImmrecCs MiI0CKOCTHU,
IepeCeKaromurecd npamas U rni0CKOCTb

IlonsTus: NepeCeKaromurecs rmiI0CKOCTH,
nepecekaromuecd npamas U rnioCKOCTb

3HaKOMCTBO C MHOI'OrpaHHUKaMu,
I/I306pa)K€HI/Ie MHOTI'OI'PaHHHUKOB Ha
PUCYHKAX, Ha TPOCKIUOHHBIX YEPTCIKAX

Hauanpubie cBeienus o ky0e u mupamuie,
UX pa3BEPTKH U Mojesn. CeueHust
MHOTOT'PAaHHUKOB

HauanbHble cBeZieHHs 0 KyOe U mupamMue,
ux pa3BEépTku U Moaenu. CeueHus
MHOT'OTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMCTPHUU: aAKCUOMBI CTCPCOMCTPUHU U
CIICACTBHUA U3 HUX

ITonsaTne 06 aKCHOMATUYECKOM IIOCTPOCHUH
CTCPCOMETPHUU: aAKCUOMBI CTCPCOMCTPUH U
CIICACTBHUA U3 HUX

[TonsATHE 00 aKCHOMATHYECKOM ITOCTPOCHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

[TonsTre 06 akCMOMaTUYECKOM IOCTPOECHUNU
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUN U

https://m.edsoo.ru/aecc77cd

bu6mmorexa [JOK
https://m.edsoo.ru/2d8a9¢99

bu6mmoreka [IOK
https://m.edsoo.ru/db685e73

bu6mmoreka [IOK
https://m.edsoo.ru/a63959ed

bubmmorexa [JOK
https://m.edsoo.ru/b30dff38

bu6mmoreka [JOK
https://m.edsoo.ru/3d8ffd32

bu6mmoreka [JOK
https://m.edsoo.ru/OccSc4fe

bu6mmoreka [IOK
https://m.edsoo0.ru/239¢c8cb4

bu6mmorexa [JOK
https://m.eds00.1u/65¢6b106

bu6mmoreka [JOK
https://m.edsoo.ru/258fc245



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245

11

12

13

14

15

16

17

18

19

20

21

CJIICACTBHA U3 HUX

B3anmMHoe pacnioniokeHue NpsiMbIX B
IIPOCTPAHCTBE: NIEPECEKAIOLINECS,
napajuiebHbIE U CKPEIIUBAIOIIUECS MPSMbIE
[TapaniaenbHOCTh NMPSMBIX U IIIOCKOCTEN B
MIPOCTPAHCTBE: MapajlielIbHbIE IPSIMbIE B
MPOCTPAHCTBE; NapAIIEIBHOCTD TPEX
TPSAMBIX

[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B
npoctpancte: [lapannenbHOCTh NpsMOil 1
MIJIOCKOCTH

VYTiBl ¢ COHANpaBIeHHBIMU CTOPOHAMHU
Yroa Mexay npsiMbIMU B IPOCTPAaHCTBE

Yroa Mexay npsiMbIMU B IPOCTPAaHCTBE

[TapannensHOCTH MIIOCKOCTEM:
MapajuyiebHbIE TIJIOCKOCTH

CsoiicTBa ImapaajiCIbHbIX IUIOCKOCTEH

[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA
IJIOCKOCTH: TETpadip, KyO, mapaienenurne]y

[Toctpoenue ceuenuit

[TocTpoenne ceuennii. CamocTosiTeIbHAS
pabora o Teme "[IpsMble U TIOCKOCTH B
npoctpanctBe. [lapamnensHOCTh MPSIMBIX U

bubmuoreka [{OK
https://m.edsoo.ru/1a2520f6

bu6mmoreka [IOK
https://m.edsoo.ru/93ad36b3

bu6mmoreka [IOK
https://m.edsoo.ru/ee1d19b9

bu6mmoreka [IOK
https://m.eds00.ru/9f4071b9
bu6mmoreka [IOK
https://m.edsoo.ru/fe733862
bu6mmoreka [IOK
https://m.edsoo.ru/2935a9a0
bu6mmoreka [IOK
https://m.edsoo.ru/2e18f255
bu6mmoreka [IOK
https://m.edsoo.ru/e504d656
bu6mmoreka [IOK
https://m.edso0.ru/4a28dc02
bu6mmorexa [JOK
https://m.edsoo0.ru/1d434d0f

bub6morexa [JOK
https://m.edsoo.ru/ec26fe5d



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d

22

23

24

25

26

27

28

29

30

31

32

33

miockocTei"
KonTponbnas padora Nel

IlepnieHIUKYIAPHOCTD NPSIMOM U IUIOCKOCTH:
MEPIEHIUKYIISIPHBIC IIPSIMBIE B IIPOCTPAHCTBE
IIpsimble napasuienbHble U
NEePIEHIUKYISPHBIE K IUNIOCKOCTH

[IpsimMble napaienbHble U
NEPIEHIUKYIISPHBIE K INIOCKOCTH

[Ipu3Hak neprneHauKyJISPHOCTH IPSIMOU U
IJIOCKOCTH

[Ipu3Hak nepneHAuKyJIIPHOCTH IPSIMOU U
IJIOCKOCTH

Teopema o npsiMO NTEpIIEHAUKYIISIPHON
IJIOCKOCTH

TeopeMa 0 npsIMOM NEPIIEHAUKYIIIPHOU
IUIOCKOCTU

Teopema o npsiMON NEpIIEHAUKYIIPHOU
IJIOCKOCTH

[lepnieHquKyIsIp U HAKIOHHBIE: PACCTOSTHHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
MPSMOH J10 TIJIOCKOCTH

[TepieHAMKYISAp M HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUAE OT
MPAMOM 10 MIIOCKOCTH

[lepneHuKyIsIp U HAKJIOHHBIE: PACCTOSIHUE

bu6nmoreka [JOK
https://m.edsoo.ru/9a0a9%e56
bu6mmoreka [JOK
https://m.edsoo.ru/b19f6asd
bu6mmoreka [IOK
https://m.edsoo.ru/0ac11c95
bu6mmorexa [JOK
https://m.edsoo.ru/ba545966
bubmuoreka [{OK
https://m.edsoo.ru/f85bfc46
bu6moreka [IOK

https://m.edsoo.ru/79165d1
5

bu6mmorexa [JOK
https://m.edsoo.ru/635¢5087

bu6mmoreka [JOK
https://m.edsoo.ru/bd3745{8

bubnuoreka [JOK

https://m.edsoo.ru/7d18834
b

bubmnoreka LJOK
https://m.edsoo.ru/33c477d3

bu6mmorexa [JOK
https://m.edsoo.ru/66fefadd

bu6mmorexa [JOK


https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
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35

36

37

38

39

40

41

42

43

44

OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUAE OT
NPAMOM 10 MIIOCKOCTH

[lepnieHqUKyIISp U HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
MPSAIMOM 10 IIJIOCKOCTH

VYTIIIBl B IPOCTPAHCTBE: YIOJl MEXAY ITPAMOI
U IUIOCKOCTBIO

JIByrpaHHbI{ yToJl, TMHEWHBIA YTOJI
JBYTPAHHOTO yria

JIByrpaHHBIN YroJI, TMHENHBIN Yol
JBYTPAHHOI'O yTIJla

IleprieHIUKYIAPHOCTD INIOCKOCTEMN: IIPU3HAK
NEPIEHIUKYIISIPHOCTH JBYX IUIOCKOCTEN

[TepnieHAMKYIAPHOCTD MIOCKOCTEMN: MIPU3HAK
MEPIEeHIUKYISIPHOCTH JBYX TUIOCKOCTEH

[TepieHAMKYIAPHOCTD INIOCKOCTEMN: MTPU3HAK
MEPIECHANKYISIPHOCTU JBYX IIIOCKOCTEN

TeopeMa 0 TpEX NEpPHEHANKYIISIPAX
Teopema o Tp€x nepHneHANKYISIpax

Teopema o Tp€x nepneHANKYISIpax

Temaruueckas paboTa 1Mo remMam
"[lepneHAUKYISPHOCTD MPSAMBIX U
mrockocTeil" u "YTiabel MeXIy NpsIMbIMU U
mIocKkocTsIMu"

https://m.edsoo.ru/aSb7b8e3

bu6mmoreka [JOK
https://m.edsoo.ru/dbee22bc

bu6mmoreka [JOK

https://m.edsoo.ru/6b61b2b
4

bubmnoreka LIOK
https://m.edsoo.ru/5fa0b3ce
bu6mmorexka [JOK
https://m.edsoo.ru/c7¢777ed
bu6mmoreka [IOK
https://m.edsoo.ru/ec3e2da3
bu6moreka [JOK
https://m.edsoo.ru/ed9e2a8e
bu6mmorexa [JOK
https://m.edsoo.ru/ba75dc57
bu6mmoreka [JOK
https://m.edsoo.ru/e4972cdc

bu6mmorexa [JOK
https://m.edsoo.ru/52188a7d

bub6mmorexa [JOK
https://m.edsoo.ru/91246736

bu6mmorexa [JOK
https://m.edsoo.ru/5b971ef3



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
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50

51

52

Ilonstne MHOrorpaHHuKa, OCHOBHBLIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIE MHOT'OI'PAHHUKH, pa3BépTKa
MHOI'OI'paHHHUKa

[Ipu3ma: n-yronpHas npu3mMa; rpaHu U
OCHOBaHMS NPU3MBI; IpsIMasi U HAaKJIOHHAs
IIpU3MbI; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

[Tapamienenunen, NpsAMOyIrOJIbHbIN
napasulesIenuIe] 1 ero CBOUCTBa
[Inpamuna: n-yronbHas nupamuia, TpaHu v
OCHOBaHHE MUPaMHM/JIbl; OOKOBAs U MOJTHAS
MIOBEPXHOCTh TUPAMHU/IBL; IPaBUIIbHAS U
ycedu€HHas MUpaMuaa

[TpaBuIIbHBIE MHOTOTPAHHUKH: TTOHSTHE
MIPaBUIBHOIO MHOTOTPaHHUKA; IPaBUJIbHAS
NpU3Ma U MpaBUIIbHAs MUPAMU/IA;
IpaBHJIbHAsA TPCYTOJIbHAA ITUPpaMHJia U
MIpaBWIbHBIN TeTpa3ap; KyO
[IpexacraBneHne o MpaBUIBHBIX
MHOTOIpaHHHUKaX: OKTA3p, T0JIEKadIp U
MKOCadIp.

CumMeTpus B IPOCTPAHCTBE: CHMMETPHS
OTHOCHTEJBHO TOYKH, IPSIMOIi, TUTIOCKOCTH.
DneMeHTbl CUMMETPUH B MUPaMHUIaXx,
napasJiesienuneax, NpaBUIbHbIX
MHOTr'OrpaHHUKax

Brruncnenue 3€eMeHTOB MHOTOTPaHHHUKOB:
pEOpa, nuaroHaiu, yribl

bu6mmorexa [JOK
https://m.edsoo.ru/2d24e873

bu6mmorexa [JOK
https://m.edsoo.ru/b4ad63ad

bu6mmoreka [JOK
https://m.edsoo.ru/8a7be683

bu6mmoreka [IOK
https://m.edsoo.ru/tblecd0as

bu6mmoreka [IOK
https://m.eds00.ru/074c8865

bu6mmoreka [IOK
https://m.edsoo.ru/a0fddSbf

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

bu6morexa [JOK
https://m.edsoo.ru/6cdbecef


https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef

53

54
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57

58

59

60

61

62

63

64

[Tnomaaps 60KOBOM MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTU MPSIMOM MPU3MBI, IIOIA/h
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTHU MPSIMOM TPU3MBI

[Tnouiaabs 60KOBOM OBEPXHOCTH U
MTOBEPXHOCTH TPABWIIBHOM MTUPAMUJIBI,
TeopeMa O M0 OOKOBOW MOBEPXHOCTH
yCeuE€HHOI MUpaMuIbI

Temarnueckas pabota 1mo Teme
"MHororpaHHuku"

ITonsaTre 00 00BEME

O06BEM TUpaMuIBI

O0BEM TUpaMUIBI
O0BEM nupamMuIsl

O06BbEM upaMusl

O0BEM TPU3MBI

O0BbEM IpU3MBI

OO6BbEM PU3MBL.

Temaruueckas padota mo reme "OO0BbEMBI

bu6mmorexa [JOK
https://m.edsoo.ru/37d8415
7

bu6mmorexa [JOK
https://m.edsoo.ru/5603e30b

bu6mmoreka [JOK
https://m.edsoo.ru/a95f5¢c04
bu6mmoreka [JOK
https://m.edsoo.ru/7ad0020b
bu6mmoreka [JOK
https://m.edsoo.ru/235171b
3

bu6mmoreka [JOK
https://m.edsoo.ru/f47dfefd
bu6mmoreka [JOK
https://m.eds00.ru/79¢10312

bu6mmoreka [JOK
https://m.edsoo.ru/2faadc3f

bu6morexa [JOK
https://m.edso00.ru/7985360
8

bu6mmoreka [JOK
https://m.edsoo.ru/1e053890

bu6mmorexa [JOK
https://m.edsoo.ru/482d351

bu6mmorexa [JOK



https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51

65

66

67

68

MHOTOTPaHHHUKOB"

[ToBTOpEeHUe, 0600IIEHNE CUCTEMATHU3AIIHS
3HaHuil. [loctpoeHue ceuenuii B
MHOTOTPaHHHKE

IToBTOpenue, 0000IIEHNE CUCTEMATU3ALUS
3HaHUU. BeIuKcCIIeHHE PACCTOSTHUI: MEXAY
JABYMs TOYKaMU, OT TOYKHU 1O NPSMOH, OT
TOYKH JI0 IIJIOCKOCTH, MEKIY
CKPELIUBAIOIIMMUCS TIPSIMBIMU

KonrponsHas pabora Ne3

[ToBTOpEeHUE, 0600IIEHNE CHCTEMATHU3AIIHS
3HaHUU. BelunciieHue yrioB: Mexay
CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXTY
MPSIMO U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEX]Ty TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

https://m.edsoo.ru/28a6573¢

bubmuoreka [{OK
https://m.edsoo.ru/098bedad

but6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

bu6moreka [IOK
https://m.eds00.ru/b9146bc0

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



https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KITACC

Ne i/

Tema ypoka

Cdepa u map: meHTp, paanyc, TuamMeTp;
TUIONIA/Tb TIOBEPXHOCTH ChephI
B3anmuoe pacrnionoxenue cepsl 1
TUIOCKOCTH; KacaTellbHask INIOCKOCTh K
cdepe; momanb chepsl

N3o06paxenue cdepsl, 1apa Ha MIOCKOCTH.

CedeHus mapa

Hunuaapuyeckasi HOBEPXHOCT,
00pa3yromue MUIHHIPHIECKOM
MOBEPXHOCTH, OCh IIMJIHHIPUICCKON
TIOBEPXHOCTH

Hunmuuap: ocHOBaHUS M OOKOBast
MMOBEPXHOCTh, 00pa3yIoIasi U OCh;
10T Ib OOKOBOM U IMOJTHON TIOBEPXHOCTH

N300paskeHne HMIMHAPA HA TUIOCKOCTH.
Pa3Béprka nununapa. CeyeHus HUIMHIPA
(TJI0CKOCTHI0, MapaJlJIeIbHON WIN
MEPIEeHIUKYIISIPHON OCH LIMIIMHAPA)
KoHnueckas moBepxHOCTb, 00pa3yroliye
KOHHUYECKOW MTOBEPXHOCTHU, OCh U BEPILINHA
KOHHMYECKOU ITOBEPXHOCTH

KOHy01 OCHOBAHUEC U BCPIIWHA,

KoanuecTBo 4yacoB

Bcero

KoHTpobHbI
e padoThI

IIpakTH4eckn
e padoThl

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIEC

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/0341bc2b

bu6mmoreka [JOK
https://m.edsoo.ru/bed12a43

bu6mmorexa [JOK
https://m.edsoo.ru/bel5f712

bu6mmorexa [JOK
https://m.edsoo.ru/6054b8c1

bubmuoreka [JOK
https://m.edsoo.ru/188{6216

bubmuoreka [{OK
https://m.edsoo.ru/016e25¢eb

bu6mmoreka [JOK
https://m.edsoo.ru/c94ba09b

bu6mmoreka [JOK


https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

10

11

12

13

14

15

16

17

18

o0pasyromias ¥ 0Ch; TUIOMAAb OOKOBOW U
MOJHON MOBEPXHOCTHU

Yceuénnslit KOHyC: 00pasyrolye u
BBICOTA; OCHOBAHMS 1 OOKOBast
MMOBEPXHOCTh

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca
(TIIOCKOCTHI0, NMapaljIeIbHON OCHOBaHMUIO,
U IUIOCKOCTBIO, MPOXOASIIECH Yepe3
BEpIIHHY)

KOM6I/IH3HI/I5{ TCJI BpallICHUSA U
MHOT'OIrpaHHUKOB

MHororpaHHuK, OMMCaHHBIA OKOJIO cephr;
cdepa, BllMCaHHAsi B MHOTOTPAHHUK UJIU B
TEJIO BpallleHUs

Juarnoctuueckas padota Nel

TToustie 00 00bEMe. OCHOBHBIE CBOMCTBA
00BEMOB Tenl

O0BEM IUIIMHIPA, KOHYCa

O06BEéM mapa u miomaas cheps

[TooOHBIE TENa B MPOCTPAHCTBE.
CooTHoIEHNs MEX/1y IUIOIAIMU
MOBEPXHOCTEN, 00bEMAMHU MTOTOOHBIX TEN.

Temaruueckas pabota no remam "Tena

https://m.edsoo.ru/897dd3b
2

bu6mmoreka [JOK
https://m.edsoo.ru/1468bab3

bubmuoreka [{OK
https://m.edsoo.ru/Obdelbe8

bu6mmoreka [IOK
https://m.edsoo.ru/3cefl0e5
bu6mmoreka [JOK

https://m.edsoo.ru/0b13615
8

bub6mnoreka [IOK
https://m.edsoo.ru/4a33a8ab
bu6morexa [JOK
https://m.edsoo.ru/26a03fb7
bu6mmorexa [JOK

https://m.edsoo.ru/5513d87
b

bu6mmoreka [JOK
https://m.edsoo.ru/d189bde2

bubmuoreka [{OK
https://m.edsoo.ru/810cfleb


https://m.edsoo.ru/897dd3b2
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/0b136158
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
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20

21

22

23

24

25

26

27

28

29

Bpamenus" u "O0vemMbl Ten"

BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE
CnoxeHue ¥ BRIYUTAHHUE BEKTOPOB

YMHOKEHUE BEKTOpa Ha YUCIIO

Pasznosxenne BekTopa 1o Tpém
HEKOMILJIaHapHBIM BeKTOpaM. [IpaBuiio
napasuJiesienumnesia

Pemenue 3ama4, CBSI3aHHBIX C
IIPUMEHEHHEM IIPAaBUJI JCHUCTBUM C
BEKTOPAMH

KOOpI[HHaTHO-BCKTOpHBIﬁ MCTO/ IpH
PCHIICHUU I'COMCTPUICCKUX 3a/1a41

[IpsimoyrosibHas cucreMa KOOpAUHAT B
npoctpancTBe. KoopauHatel BeKTOpa.
[Ipocreiimme 3a1a4n B KOOpAXHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOM3BEICHNE BEKTOPOB

Breluucnenue yrioB MexX1y IpsIMbIMUA U
IIJIOCKOCTSIMU

Tematuyeckas pabota mo Teme "BekTopsr
1 KOOpJIMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 0600IIeHNE 1
cucreMartu3anuvda sHaHuii. OCHOBHEIE
(dburypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

bu6mmoreka [JOK
https://m.edsoo.ru/5caefclb

Bbu6mmorexa [JOK
https://m.edsoo.ru/23{4f089

bu6mnoreka [IOK
https://m.edsoo.ru/dee379¢eb

bu6mmorexa [JOK
https://m.edsoo.ru/a28fd74e

bu6mmoreka [JOK
https://m.edsoo.ru/5a827900

bu6mmoreka [JOK
https://m.edsoo.ru/d3alfe30
bu6mmorexa [JOK

https://m.edsoo.ru/48db705
8

Bbubmmorexa [JOK
https://m.edsoo.ru/725effc4
bubmuoreka [{OK
https://m.edsoo.ru/8efbe78e
bu6mmoreka [JOK
https://m.edsoo.ru/77¢22fc5

bu6morexa [JOK
https://m.edsoo.ru/1780basd



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

[ToBTOpEeHue, 0600IIEeHNE 1
cucremMaTu3anus 3HaHuH. OCHOBHEIC
(burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpeHue, 0600IIeHNE 1
31 cUCTEMAaTH3aIKsI 3HAaHUHU. 3agaun
MJIAHUMETPUHU ¥ METOJIBI MX PEIICHHS

[ToBTOpeHnue, 0600MmEeHNE U
32 cucTeMAaTH3alnsI 3HaHUH. 3agaun
IUTAHUMETPUH U METOJIbI UX PEIICHHUSI

IToBTOpenue, 0000IICHNE U
3 cucreMaTtu3anus 3HaHui. OCHOBHBIE
¢burypsl, hakTel, TEOPEMBI Kypca

CTepEeOMETPUH
[ToBTOpEeHUE, 0000IIEHNE 1
cUCTEMAaTU3aIUs 3HAHUH

OBILEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

BEPOATHOCTDb U CTATUCTHUKA

10 KVIACC

Ne ni/m Tema ypoka

bubmnoreka [IOK
https://m.edsoo.ru/078cd184

Bbubmmorexa [JOK
https://m.edsoo.ru/7491efe0

bu6mmoreka [JOK
https://m.edsoo.ru/4dffda97

bu6mmoreka [JOK
https://m.edsoo.ru/74b2ad91

bu6mmoreka [IOK
https://m.edsoo.ru/f465d10e

34 3 0

KoanuyecTBo 4acoB

JIeKTPOHHbBbIE
B KoHTpo/bHBI IIpakTHyeckn nudpoBbIie
cero
e padoThI e padoThl o0pa3oBaTebHbIE

pecypcbl


https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/f465d10e

[IpencraBneHne JAHHBIX C TOMOIIBIO
TaOJIUL ¥ IUarpaMmm

Cpennee apudmernueckoe, MeiMaHa,
HauOoJIbIIIee U HAUMEHbIIIee 3HAYCHHUS,
pa3Max, Tucrnepcusi, CTaHI1apTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOpPOB

Cpennee apudmernyeckoe, MeIuaHa,
HauOoJbIlIee U HAaNMEHbIIIee 3HAYCHHUSI,
pa3max, Jucnepcusi, CTaHAapTHOE
OTKJIOHEHHE YUCIIOBLIX HAOOPOB

Cpennee apudmerndeckoe, MeInaHa,
HauOOJIbIIIee U HANMEHBIIICE 3HAYCHHUS,
pa3max, TUCIepCHsl, CTAaHIapPTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

Cry4aifHble SKCTIEPUMEHTHI (OIIBITHI) U
Clly4aliHbIE COOBITHS. DIeMEHTapHbBIC
COOBITHUS (MCXOTBI)

BeposiTHOCTB CityyaliHOTO COOBITHSI.
BepositTHOCTH COOBITHI B OMBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

BeposiTHOCTB ciTydaiiHOTO COOBITHSI.
[IpakTryeckas pabora

Omneparyu HaJl COOBITUSIMHE: TIEpPECEUCHUE,
00beIMHEHNUE COOBITHUH,
HpOTI/IBOHOHO)KHBIC CO6BITI/IH. I[I/IarpaMMBI
Ditnepa

bubmuoreka [IOK
https://m.edsoo.ru/25¢6d12b

bu6mmoreka [IOK

https://m.eds00.ru/dd00738
d

but6mmoreka [IOK
https://m.eds00.ru/98645f6¢

bu6mmoreka [IOK
https://m.edsoo.ru/7¢9033a8

bubmuoreka [JOK
https://m.edsoo.ru/347¢1b78

bu6mmoreka [JOK

https://m.edsoo.ru/64d7524
4

bu6mmoreka [JOK
https://m.edsoo.ru/5e8fa94a

bu6mmoreka [JOK
https://m.edsoo0.ru/221¢622b


https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
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/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
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11
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13
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15

16

17

18

19

20

Omneparuu HaJ COOBITHIMU: TIEPECEUCHHE,
00beIMHEHNE COOBITHH,
MIPOTHBOTIOJIOKHBIC COOBITHS. JlnarpaMMbl
Diinepa

dopMyiia CII0KEHHUS BEPOSITHOCTEH

VYciioBHas BEPOATHOCTb. Y MHOKEHHUE
BEPOATHOCTEN. JlepeBO CIIy4ailHOrO
JKCIIEPUMEHTA

YcnoBHas BEPOATHOCTb. Y MHOXKEHUE
BEpPOATHOCTEN. [lepeBo cirydaitHOro
JKCIIEPUMEHTA

VYcioBHas BEpOATHOCTh. Y MHOKEHHUE
BepoATHOCTEH. JlepeBo cirydailHOro
JKCIEpPUMEHTA

®dopmyJia MOJTHON BEPOATHOCTH

®opMyia OJIHON BEPOATHOCTU

®dopmyia MOJTHON BEPOATHOCTH.
HezaBucumblie coObITHS

TemaTnyeckas padbora
KomOuHaTOpHOE MPaBHIIO YMHOXKEHUS

IlepecTanoBku U (pakropuan

Yucio couetanuut

bubmuoreka [JOK
https://m.edsoo.ru/cc10cle?

bubmuoreka [JOK

https://m.eds00.1u/3057365
d

bubmuoreka [JOK
https://m.edsoo.ru/9a408d25

but6mmoreka [IOK
https://m.edsoo.ru/ble76d3a

bu6mmoreka [IOK
https://m.edsoo.ru/47tb6b1 1

bu6mmoreka [IOK
https://m.edsoo.ru/15941bec
but6mmoreka [IOK
https://m.edsoo.ru/a9ec13c8
bu6mmoreka [IOK
https://m.edsoo.ru/e3dd5ac9
bubmuoreka [JOK
https://m.eds00.1u/29dc6cb9
bu6mmoreka [IOK
https://m.eds00.ru/2270ct70
bu6moreka [IOK
https://m.edsoo.ru/d58ce6dl
bubmuoreka [JOK


https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
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
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25
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27
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31

32

Tpeyronbuuk Ilackans. @opmyna buHoma

Hrrotona

bunapHbIii city4aiiHbIN ONBIT (MCIIBITAHUE),

ycnex 1 Heynada. HesaBucumslie
ucneltanus. Cepusi HE3aBUCUMBIX
WCTIBITAHUH JI0 MEPBOTO yCIexa
Cepus HE3aBUCUMBIX UCIIBITAHUM
bepnymm

Cepust HE3aBUCUMBIX UCITBITAHUM.

HpaKTI/I‘leCKaﬂ pa60Ta C UCIIOJIb30BAHUEM

ANEKTPOHHBIX TAOJIHUIL
CinyyaliHas BeIMUrMHA

Pacnpenenenue BepoaTHOCTEN.
Juarpamma pacnpeeneHus

CyMMa 1 IpoOU3BEICHUE CITyYalHBIX
BEJINYUH

CyMMa U Ipou3BeICHUE CITyYalHbIX
BEJINYMH

[Tpumepsl pacnpeiesieHnii, B TOM YUCIe
reoMeTpuuecKoe 1 OMHOMHAIILHOE
[Ipumeps! pactipeiesIeHui, B TOM YHCIIE
reOMETPUUECKOE U ONHOMHUAIBHOE
[ToBTOpeHnue, 06001IeHNE 1
cUCTEeMaTu3alus 3HaHUI

[ToBTOpeHue, 0600IEeHNE 1
cUCTEMaTH3allus 3HaHUI

https://m.eds00.ru/7904dfb0

bu6mmorexa [JOK
https://m.edsoo.ru/fa47998f

bubmuoreka [JOK
https://m.edsoo.ru/2e12368

bu6mmoreka [IOK
https://m.edsoo.ru/e9572a68

bu6mmorexa [IOK
https://m.edsoo.ru/f4al5al4

bu6mmoreka [IOK
https://m.eds00.1u/639be9aa
bubmuoreka [JOK
https://m.edsoo.ru/6dc7{f39
bub6mmoreka [JOK
https://m.edsoo.ru/51b7ed5f
bu6mmoreka [IOK
https://m.edsoo.ru/c2757¢cc3
bubnuoreka [JOK
https://m.eds00.ru/91e08061

bu6mmoreka [JOK
https://m.edsoo.ru/5afffo5f
bu6mmoreka [IOK
https://m.edsoo.ru/0f4d3cd?

bubnuoreka [JOK
https://m.edsoo.ru/e01a3dc4



https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4

[ToBTOpeHue, 0600IIEeHNE 1
33 cuctemaTtusanus 3Hanuil. [IpoBepounas
pabora.

34 [ToBTOpeHUe, 06001IIeHNE 1

cUCTeMaTH3alusd 3HaHUUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

bub6moreka [JOK
https://m.edsoo.ru/a985ae79

bu6mmoreka [JOK
https://m.edsoo.ru/1ddca5e0



https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KITACC

Ne i/

Tema ypoka

[ToBTOpeHME, 06001IEHNE,
cucreMarusanus 3HaHui. CiyyaiiHble
OTIBITHI 1 BEPOATHOCTH CITy4alHBIX
coObrTuii. Cepun HE3aBUCUMBIX
WCIIBITAaHUI

[ToBTOpenue, o6o0IIEHNE,
cucreMaru3anus 3HaHui. CiyyaiiHbie
OTIBITHI ¥ BEPOSTHOCTH CITyYalHBIX
coObrTuii. Cepun HE3aBUCUMBIX
WCIIBITAaHUI

[ToBTOpenue, o6o0IIEHNE,
cucreMaru3anus 3HaHui. CiyyaiiHble
OTIBITHI 1 BEPOATHOCTH CITy4alHBIX
coObrTuii. Cepuu HE3aBUCUMBIX
WCIIBITAaHUI

[ToBTOpenue, o6o0IIEeHNE,
cucreMarusanus 3HaHui. CiyyaiiHbie
OTIBITHI | BEPOATHOCTH CITyYalHBIX
coObITuii. Cepuu HE3aBUCUMBIX
WCIIBITAaHUI

[IpuMmepsl IpUMEHEHHsI MATEMATUYECKOTO

OKuJaHus (CTpaxoBaHHE, JOTEpest)

KoanuecTBo 4yacoB

Bcero

KoHTpobHbI
e padoThI

IIpakTH4eckn
e padoThbl

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIEC

pecypchl

bu6mmoreka [JOK
https://m.edso0.ru/430d330

a

bu6morexa [JOK
https://m.edsoo.ru/a573a292

bu6mmorexa [JOK
https://m.edsoo.ru/07a5e861

Bbu6morexa [JOK
https://m.edsoo.ru/32bc29bf

bu6mmorexa [JOK
https://m.edsoo.ru/ea27084d



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d
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11

12

13

14

15

16

17

Marematudeckoe OXKHNJaHUC CYMMBbI
CIIy4alHBIX BEJINYNH
MaremaTruueckoe 0OKHIaHue
reoMEeTprUICCKOro u 61/IHOMI/IaJIBHOFO
pacnpeneneHuni

MareMaTnueckoe 0KUIaHHuE
reOMETPHUUECKOro 1 ONHOMHUAIBHOTO
pacrpeaciIeHun

I[I/ICHepCI/Iﬂ U CTAaHAApPTHOC OTKJIIOHCHUC

Jlucniepcus U cTaHAAPTHOE OTKIOHEHUE

Jlucriepcuu reoMeTpu4ecKoro u
OMHOMMAIBHOTO pacrpeeIeHUs
[TpakTHueckas paboTa ¢ HCHOIb30BaHHEM
AIIEKTPOHHBIX TaOIHIY

3akoH OospIMX yncell. BeIOopouHbIit
METOJI UCCIIENOBaHNHU

3akoH OospIIMX yncel. BoioopouHsbIii
METOJ, UCCIIEJOBAaHUN

[IpakTrdeckast paboTa ¢ HCIOIB30BAaHHEM
AJIEKTPOHHBIX TAOJIHII

Hrorosas TemaTudeckas padbora

[IpuMepsl HENPEPBIBHBIX CIIyYalHbIX
BesnnuuH. OyHKIUS IOTHOCTH
pacnpeneneHus. PaBHomepHoe
pacmpeesIeHue U ero CBOMCTBa

Bbu6morexa [JOK
https://m.edsoo.ru/Oadefe9e

bu6mmorexka [JOK
https://m.edsoo.ru/20de2fc2

bubmnoreka [IOK
https://m.edsoo.ru/17b0e76
9

bu6mmoreka [IOK
https://m.edsoo.ru/bec67f76
bubmuoreka [JOK
https://m.edsoo.ru/bf78aad6
bu6mmoreka [JOK
https://m.edsoo.ru/4b5a495¢
bubmanoreka [IOK
https://m.edsoo.ru/a53cd884

bu6nmoreka [JOK
https://m.edsoo.ru/94ddc34a
bu6mmoreka [JOK
https://m.edsoo.ru/cf23b369
bub6anoreka [IOK
https://m.edsoo.ru/6¢c1d11a6

Bbu6moreka [JOK
https://m.edsoo.ru/7e379{8f

bu6morexa [JOK
https://m.edsoo0.ru/9f5b423d



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
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[IpuMepsl HENPEPBIBHBIX CIIyYalHbIX
BeIUM4HUH. OyHKINA ITIOTHOCTH
pacnpeneneHus. PaBHomepHoe
pacmpeesIeHue U ero CBOMCTBA

3anauu, NIpUBOJALINE K HOPMAJIbLHOMY
pactpeneneHnro. OyHKIMA TUIOTHOCTH U
CBOMCTBAa HOPMAJILHOTO PACIpPECIICHUS

[TpakTryeckast paboTa ¢ UCIIOIB30BaHUEM

AIEKTPOHHBIX TAOJIUIL

[ToBTOpEeHME, 0000IIEHNE 1
cucreMaru3anug 3Hanuii. OnucareabHast
CTaTUCTHUKA

[ToBTOpEeHmE, 0600IIEHNE U
cucreMarusanus 3Haguii. OnucareapHas
CTAaTUCTHKA

[ToBTOpenue, o6o0IIEHNE U
cucrtemaTu3ais 3HaHui. OTBITHI C
PaBHOBO3MOKHBIMH 3JICMEHTAPHBIMU
COOBITHAMHU

[ToBTOpEeHUE, 0600IIEHNE 1
cucTeMaTH3anus 3HaHui. OTBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSMHU

[ToBTOpeHue, 06001EeHNE 1
cucTemMaTu3auus 3HaHui. Beraucnenue
BEPOSITHOCTEH COOBITHI ¢ IPUMEHEHNEM
dbopmyn u rpadUIECKIX METOJOB
(xoopauHaTHAas npsMas, AepeBo,
auarpaMma Jusepa)

bub6anoreka [IOK
https://m.edsoo.ru/blc2712¢

Bbubmmorexa [JOK
https://m.edsoo.ru/97¢19f59

bubmuoreka [JOK
https://m.edsoo.ru/1f1f9ad9

bu6mmoreka [IOK
https://m.edsoo0.ru/72953f4c

bubnnoreka [IOK
https://m.edsoo.ru/b699ad0c

bu6mmorexa [JOK
https://m.edsoo.ru/3fcbact9

Bbu6mmoreka [JOK
https://m.edsoo.ru/538fd7cf

Bbu6mmorexa [JOK
https://m.edsoo.ru/272910f5



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5

26

27

28

29

30

31

32

[ToBTOpeHue, 0600IIEHNE U
cucTeMaTu3alys 3HaHnuil. Belaucnenne
BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
dbopMmy1 u rpadUIECKX METOIOB
(koopauHaTHAs MpsMas, 1epeBo,
auarpamma Diiepa)

[ToBTOpEeHME, 0600IIEHNE U
cUcTeMaTu3alus 3HaHui. Berancnenue
BEPOSTHOCTEH COOBITHI ¢ MPUMEHEHUEM
dbopMyI u TpadUIECKIX METOIOB
(xoopanHaTHas npsMas, 1epeBo,
auarpamma Jusepa)

[ToBTOpEeHME, 0000IIEHNE 1
cUcTeMaTu3anus 3HaHuii. Beranucienue
BEPOSTHOCTEH COOBITHI ¢ MPUMEHEHUEM
dbopMyI U TpadUIECKIX METOIOB
(KoopauHaTHAas MpsiMast, IEPEBO,
nuarpamma Jusepa)

[ToBTOpeHue, 06001IeHNE 1
cucteMmarusanus 3HaHuid. CiyyaiiHbie
BEJIMYUHBI U pacTpeielieHus

[ToBTOpeHmE, 0600IIEHNE 1
cuctemaTusanus 3HaHuil. Cioy4daitHbie
BEJIMYUHBI U pactpeieNieHus
[ToBTOpenue, 06o0IIEHNE U
CHCTEMAaTH3aIns 3HAaHUH.
MaremaThyecKoe OKHIaHUE CIYyYaHOM
BEJTUYNHEI

[ToBTOpenue, 0600IIEHNE U

bu6mmoreka [{OK
https://m.edsoo.ru/dc9ad6ca

bu6mmoreka [IOK
https://m.eds00.ru/5964{277

bu6mmoreka [JOK
https://m.edsoo.ru/e71debe4

bu6mmoreka [IOK
https://m.edsoo.ru/00b2etb3

bu6mmoreka [{OK
https://m.edsoo.ru/1cc2df8f

bu6muoreka [IOK
https://m.edsoo.ru/aeal298¢c

bub6munoreka [IOK


https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c

cucTeMaTu3als 3HaHU. https://m.edsoo.ru/640a8ebf

MaremaTh4ecKoe OKHIAHUE CIYyYAHOMI

BEJIMYUHBI
[ToBTOpeHME, 0600IIEHNE 1
33 cucreMmarusanus 3HaHui. [Iposepounas 1 Bubmiorexa LIOK
= - 11POBCP https://m.edsoo.ru/0fd6d597
pabora.
[ToBTOpeHME, 0000IIEHNE U Bubmiorexa IJOK
34 1 https://m.eds00.ru/5006273

cucTeMaTu3alus 3HaHu|
€

OBIIEE KOJIMYECTBO YACOB I10

[MPOTPAMME 34 1 3



https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e
https://m.edsoo.ru/5006273e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOT'PAMMBI

AJI'EBPA

10 KUIACC

Kon
npoBepsieMor
0 pe3yJibTaTa

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus

Yucia ¥ BEIYUCICHUSA

OnepupoBaTh NOHATUSAMU: DPALMOHAIBHOE U JIEUCTBUTEIBHOE YHUCIIO,

OOBIKHOBEHHAS U JACCATHYHAaA I[p06L, MMPOLCHTHI

BreimonHaTs apI/ICI)MeTI/I‘leCKI/Ie onepannuu C panuoOHaJIbHBIMU u

)IGI\/'ICTBI/ITCJ'II)HI)IMI/I qucjiaMu

BrmoaaATh HpI/I6J'II/I)KéHHI>Ie BBIYMCIICHUS, HCIIOJIb3YyA ImpaBujia

OKpYTJICHU, ACJIATh IIPUKUAKY U OLICHKY PE3YyJIbTaTa BBIYMCIICHHI

OnepupoBaTh NOHATUAMU: CTEIIEHD C LIEJIBIM [I0KA3aTeIeM, CTaHAAPTHAsS
¢dopma 3anmcu EHCTBUTENBHOTO YUCIA, KOPEHb HATYPaJbHOH CTETEHHU;
UCIOJIb30BaTh MOAXOIAILYI0 (GOPMY 3alMCU JAEHCTBUTEIbHBIX YUCEI AJIS

peliCHUA NMPAKTUYCCKUX 3a1a4 U NPCACTABJICHUA JaHHBIX

OnepupoBarh MOHATUSAMH: CHUHYC, KOCUHYC U TaHT€HC MPOU3BOJIHHOTO
yIjla; MCIOJIb30BaTh 3allMCh MPOM3BOJIBHOTO YyrIjla uepe3 oOpaTHbIE
TPUTOHOMETPpHUUYECKUE (QYHKIIUU

VYpaBHEHUs 1 HEpPABEHCTBA

OnepupoBaTh NOHATUSMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, LENOE,
palyoHaIbHOE, MppaLMOHATIEHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YPaBHEHUE

BoinonusaTe 1mpeoOpazoBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH U

pemiaTb TPUTOHOMECTPHUICCKUC YPABHCHHUA

BrimonsaTe npeoOpa3oBaHus HENbIX, pallHOHAIBHBIX 1 HPPALMOHATBHBIX
BBIDOKEHUI M peIlaThb OCHOBHBIE THIIBI LEJBIX, PAalMOHAIBHBIX U

HMPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB

IIpuMeHATh ypaBHEHMS U HEPABEHCTBA JUIS PEILICHHUS MaTeMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pazIM4HbIX 00JacTel HayKu U peanbHON )KU3HU



2.5

3.1

3.2

33

34

3.5

4.1

4.2

4.3

44

5.1

52

53

11 KIIACC

MopenupoBaTh peaqbHBIE CHUTyallud Ha SI3bIKE aireOphl, COCTABIIATH
BBIPA)KEHUS, ypaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3a/1a4M, UCCIIE0BATh
MOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areOpbl

OyHKIMH U TpaPuKH

OmnepupoBath TOHATHSAMH: (QYHKIHSA, CIOCOOBI 3amaHus (YHKIIHH,
o0nacTb oOmpeneneHus U MHOXKECTBO 3HadeHHH QyHKuuH, rpaduk
(GbyHKIMHU, B3aUMHO 0OpaTHbIE (DYyHKITHH

OnepupoBaTh MHOHATHSAMH: YETHOCTh W HEYETHOCTb (DYHKLUH, HYIH
(GYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA

Hcnonw3oBath rpaduku GyHKINN TSI peICHUsT ypaBHEHUH

Crpouts ¥ uyuTaTh rpaduku JUHEHHOW GYHKIUHM, KBaJApaTHUHOMN
(GyHKIMH, CTENeHHON (PYHKIMHM C IIeTBIM MOKa3aTeneM

Hcnonb3oBath rpaduku QyHKIMI O HCCIENOBAHUS TPOILIECCOB U
3aBHCUMOCTEH TPH PEHICHWH 33734y U3 APYTruX y4eOHBIX MPEIMETOB U
peaNbHOM  JKM3HM, BBIpaXaTh (OpMylamMH 3aBHUCHMOCTH  MEXKIY
BEJIMYMHAMU

Hauana matemaTn4eckoro aHaiamsa

OnepupoBarh MOHATHUSMHU: TOCIEIOBATEIBHOCTh, apupMeTHUecKas |
reoMeTpuyecKas Mporpeccun

OnepupoBaTh NOHATHUAMU: OECKOHEYHO YOBIBAIOIIAs TeOMeTpUuYecKas
mporpeccusi, cymma OECKOHEYHO yOBIBaIOIEH TreoMeTpHUYeCcKOi
MIpOrpeccuu

3amaBaTh MMOCIENOBATEILHOCTH PA3IMYHBIME CIIOCOOAMU

Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN M MPOrPECCUU IS
pelIeHrs pealbHbIX 3a7a4 MPUKIAIHOTO XapaKTepa

MHoxecTBa U JIOTUKa

OnepupoBarh NOHATUSIMHU: MHOXECTBO, OIIEpAI[ HAJl MHOXKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapaT [js ONUCaHUs
peanbHBIX POLIECCOB U SIBICHUH, IPU PELICHUH 3a]1a4 U3 APYTUX YUeOHBIX
MIpeIMETOB

OnepupoBaTh TMOHATUSAMHU:  OIpEIECIIEHUE, TEOopeMma,  CIEACTBHE,

A0Ka3aTCJIbCTBO



Kox
NpoBepsieMoro
pe3yJibTara

1

1.1

1.2

1.3

2.1

2.2

23

24

2.5

2.6

3.1

3.2

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeIHero o01mero 0opa3oBaHus

Yucna ¥ BEIYUCIICHUS

OnepupoBaTh MOHATHSMHU: HATYpPAIbHOE, IEIIOC YHCIIO; HCIIOJIH30BAThH
MPU3HAKU JENMMOCTU LIENIbIX YUCEN, Pa3j0KEHHE YKCia Ha MPOCThIE

MHOXKHUTENH JUJIS PELICHUs 3a7a4
OnepupoBaTh MOHATUEM: CTENIEHD C PallMOHAJILHBIM IT0Ka3aTeIeM

OnepupoBaTh NOHATHIMH: JIoTapu(M YKCcIa, TeCITHIHBIC U HaTypaJlbHbIC

norapupMbl
YpaBHEHUsI 1 HEpPABEHCTBA

[IpuMeHATh CBOWCTBA CTENEHW JIsA MNpeoOpa3oBaHMs BBIPAKEHUH,
ONCpUpPOBaATh IMOHATHAMU: IMOKA3ATCIBHOC YPABHCHHC U HCPABCHCTBO,

p€maTbh OCHOBHBIC THUIIBI ITIOKA3aTCIIbHBIX ypaBHeHPIfI 1 HCPABCHCTB

BoimonHsaTe mpeoOpazoBaHusl BBIpAXKEHHUM, COAEpXKALUX JOrapu(Mmbl;
OINEepPUPOBATH MOHATUAMMU: JIOTapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;

peliaTb OCHOBHBIE TUIIbI JIOTAPU(PMUUECKUX YPAaBHEHUN 1 HEPABEHCTB
Haxoauts pemenus mpocTeNInX TPUrOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh NOHATUSIMU: CUCTEMA JTMHENHBIX YPaBHEHUH U €€ peIlIeHuE;
UCIIOJB30BAaTh  CUCTEMY JIMHEMHBIX YpPaBHEHUH Ul PELUEHUs

MPAKTUYCCKUX 3aaa4

Haxomute  peumieHMss DOPOCTEHINMX  CUCTEM M COBOKYIHOCTEH

paloHaIbHBIX YPABHEHUI U HEPABEHCTB

MonenupoBaTh peanbHbIE CHUTyallMM Ha S3bIKE€ alreOpbl, COCTaBISATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U CHUCTEMBI 10 YCJIOBHIO 3aJayH,
UCCJIENA0BATh IIOCTPOEHHBIE MOJEIN C MCIOJb30BaHUEM arapara

anreOpbl

OyHKIUHN U TpadUKU

OnepupoBaTb MNOHATUSAMH: MepuoanYecKas (GYHKIHSA, NPOMEKYTKU
MOHOTOHHOCTH (YHKIIMH, TOYKU dKCTpeMyMma (YHKIMH, HauOoJblIee U
HalMEHbIlIee 3HaYeHUs (PYHKIUU Ha TPOMEXYTKE; UCIOIb30BaTh UX JJIS
uccnenoBanus QyHKINH, 33JaHHOU TpaduKOM

OnepupoBaTh MOHATUAMU: TPAPHUKH TMOKA3aTEIBLHON, JOTaprupMUIecKOi

U TPUTOHOMETpUYECKUX (YHKUMH; M300pakaTb WX Ha KOOPIMHATHOMN



33

34

4.1

4.2

4.3

4.4

4.5

4.6

4.7

I'EOMETPUA

10 KITACC

Kon
npoBepsieMor
0 pe3yJbTarTa

7
7.1
7.2

IJIOCKOCTH M UCTIOJIb30BATH JUUISl PEIICHUs YPAaBHEHNI U HEPAaBEHCTB

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTHM TrpauKd JIMHEHHBIX
YpaBHEHHH M UCMONb30BaTh WX I PEIIEHUS CUCTEMbl JIMHEHHBIX

YpaBHEHUH

Ucnonp3oBare rpaduku (yHKIMHA OIS WCCIEAOBAHUS MPOIECCOB U

3aBHCHUMOCTEH 13 APYyTux y‘Ie6HBIX JUCHUITIINH
Hauama MaTeMaTH4eCKOro aHajn3a

OnepupoBaTh MOHATHSAMH: HENpepbIBHAS (QYHKIMS, [POU3BOJIHAS
(YHKLIMU; HWCHOJb30BATh T'€OMETPUUYECKUH U (UBNYECKUHA CMBICIT

MIPOU3BOAHOM VISl pEIICHUs 3a/1a4

Haxoauth  mpou3BOAHBIE  3JIEMEHTapHbIX  (QYHKIUH, BBIYHUCIATH

MMPOU3BOAHBIC CYMMBI, ITPOU3BCACHUS, HACTHOI'O (IJYHKI_II/Iﬁ

Hcnonb3oBaTh MMPpONU3BOAHYIHO  JIsI  UCCIICAOBAHUS (I)YHKI_II/II/I Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMCHATDL PC3YyJIbTAaTbl UCCICIOBAHUA K

HOCTPOCHMIO IpahuKOB

Hcmons3oBaTh IMPOU3BOJHYIO JUIA HAXOXKIACHUA HAWITYUIICTO PCUICHUA B

MPUKIAAHBIX, B TOM YHUCJIC COUNAJIBHO-O3KOHOMUYCCKHUX, 3aaadax

OnepupoBaTb NOHATHUSAMHU: IE€pBOOOpa3Hasi W HUHTErpayl; MOHUMATh

reoMeTpHuecKuil U GU3NYECKUN CMBICT UHTErpaja

Haxoaute mnepBooOpa3Hble d3JIE€MEHTApHBIX (DYHKLIUNA, BBIYHUCIATH

uHTerpain o gopmyne Hetorona — JleiiGnuna

Pemars MMPUKJIAAHBIC 3a/la4X, B TOM YHUCJIC COLUAIBHO-3KOHOMHNYCCKOI'O

U (QU3MUECKOro XapakTepa, CpeICTBAMH MaTEMAaTUYECKOT0 aHAJIN3a

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeiHero o01ero odopa3oBanusi

I'eomerpus
OHepI/IpOBaTB MOHATHUAMU: TOYKA, IIpsAMas, MNJIOCKOCTb

IIpuMeHATH aKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELICHUU



7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

reOMCTPHUICCKUX 3aaa4d

OHGpI/IpOBaTB MOHATHUAMU: MTAPAJUICTIBHOCT W MNCPHCHAUKYIIIPHOCTDH

MPAMBIX U IJIOCKOCTEM

KJ'IaCCI/I(i)I/II_[I/IPOBaTL B3aUMHOC PACIIOJIOKCHHUC IIPAMBIX H IUIOCKOCTEH B

IIPOCTPAHCTBE

OnepupoBaTh NMOHATUSAMU: ABYTPAHHBIN Yrojl, TpaHH JIBYTPAHHOTO YIJIa,
peOpo ABYIpaHHOIO yIiia, JMHEHHBIN yroj ABYIpPaHHOI'O yIJia, IpajycHas
Mepa ABYTPaHHOTO yria

OnepupoBaTh MOHATUSAMU: MHOTOTPAaHHMK, BBITYKJIBbIH M HEBBITYKJIbII

MHOTI'OIpaHHUK, 3JIECMCHTBI MHOT'OI'paHHUKa, HpaBHHBHBIfI MHOTI'OrpaHHUK

PacrioznaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (THpaMuia, MpU3Ma,

PSMOYTOJIbHBIN Mapasuienenunesn, Kyo)

KHaCCI/I(bI/II_[I/IpOBaTL MHOT'OI'paHHUKH, BBI6I/Ipa${ OCHOBAaHUA JJIA
KHaCCI/I(l)I/IKaIII/II/I (BI)IHYKJ'IBIC n HEBBIITYKJIBIC MHOI'OrpaHHUKH,
MpaBUJIbHBIC  MHOTOI'PAHHHUKH, TPAMBIC W HAKIIOHHBIC  IIPU3MBI,

napasuiesenune/1bl)

OnepupoBatb MOHATUSIMH: ceKylas IUIOCKOCTB, CEYCHHE

MHOT'OI'PaHHUKOB

OOBACHATP NPUHLMUIBI  TOCTPOEHHS  CEUEHUH  MHOTOIPAHHUKOB,

HCIOJIB3YS MECTOI CJICI0B

CTpOI/ITL CCUCHUA MHOI'OI'PpAaHHHUKOB MCTOAOM CJICAOB, BbIIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y

Pematp 3a1aun Ha HaAXOXKJIEHHWE TE€OMETPUUYECKUX BEIHYMH MO oOpas3iam
WX aJIrOpUTMaM, MPUMCHAA H3BCCTHBIC AHAIMTHYCCKUC MCTOABLI IIPU
pEelIeHUH CTaHJAPTHBIX MaTeMaTHMYeCKUX 3a/lad Ha BBIUYUCIICHHE
paCCTOHHI/II\/II MCXKIAY ABYMs TOYKaMH, OT TOUKHU IO pr[MOfI, OT TOYKHU 0

IIOCKOCTH, MCKAY CKPCIIMBAOIIUMUCS MMPAMBIMHA

Pemarsn 3a/la4ud Ha HaXOXICHUC I'COMCTPUYCCKHUX BCIUYHH I10 06pa3uaM
WKW aJIrOpuTMaM, MPUMCHAA H3BCCTHLIC AHAJMTHYCCKUC MCTOABLI IIPU
pelieHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHCA MPAMBIMH, MCKIY HpﬂMOfI 1 IJIOCKOCTBIO,

MCKAY IIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Brrunciasgte 00BEMBI M iomaiun HOBerHOCTeﬁ MHOT'OI'PaHHHUKOB



7.15

7.16

7.17

7.18

7.19

7.20

11 KUIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

6

6.1

6.2

(mpu3ma, nmupamMuaa) ¢ MpuMEHEeHueM (HOpPMYJl, BEIYUCIATh COOTHOIICHUS
MEXKITY MJI0IA MU MOBEPXHOCTEH, o0BEMamu M0TI0OHBIX

MHOTI'OrpaHHUKOB

OnepupoBaTh MOHATHSIMH: CUMMETPHsSI B NPOCTPAHCTBE, LEHTP, OCh U

IUIOCKOCTh CUMMCETPHUHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHUHA (I)I/Il"ypbl

W3Bnekarb, mpeoOpa3oBbIBaTh M WHTEPIPETHPOBATH HH(OpPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, MPEJCTABICHHYIO Ha

yepTexax U pUcyHKax

[IpumensTh reomerpuueckue (HakTbl A PELICHUS CTEPEOMETPHUUECKHUX
3a/1a4, MPEIOoNaraloliuX HECKOJIbKO IIaroB pEIIeHHs, €CIU YCIOBUS

MIPUMEHEHHUS 3a/1aHbl B SBHOU (hopme

[IpumensaTh mnpocTeiiine MporpaMMHbBIE CpPEACTBA U AJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCIICHUN CTCPCOMCTPUICCKUX 3a/1a4

HpI/IBO,ZlI/ITB MMPpUMEPbI MATEMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOAC U

KHN3HH, PACIIO3HABATh IMTPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IpumeHATh MOJTyYEHHBIC 3HAHHS HA MPAKTUKE: AaHATM3UPOBATH PeaIbHbIE
CUTYalUH U IPUMEHSTH U3YUYEHHBIE [IOHATHUS B IIPOLIECCE ITOUCKA PELIEHUS
MaTreMaTuuecku  CHOPMYJIUPOBAHHOM  MPOOJIEMBI,  MOICIUPOBATH
pealibHbIE CUTYyallMU HA SA3bIKE I'€OMETPUHU, UCCIEAOBATHh ITOCTPOCHHBIE
MOJIEJIU C UCITOJIb30BAaHUEM T€OMETPUUECKUX MOHATUIA U TEOPEM, arnapara
anreOphl, peuiatb NPaKTHUECKHE 3a7aud, CBS3aHHbIE C HAXOXKJIEHUEM

TreOMETPUICCKUX BCINYNH

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus
I'eomeTpus

OnepupoBaTh NOHATUAMU: IIIMHAPUYECKasi TIOBEPXHOCTh, 00pa3yrolue
[WIMHIPHUYECKON TIOBEPXHOCTH, LUIUHAP, KOHHYECKAs IMOBEPXHOCTb,
oOpasyomme KOHMYECKOW TOBEPXHOCTH, KOHYC, cdepuieckas

MMOBEPXHOCTH

Pacnio3naBats Tena BpaieHus (IUIMHAP, KOHYC, cdepa U 1map)



6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

OOBSICHATDH CITOCOOBI MOTyUEHUS TeJl BpallleHus
KrnaccudummpoBaTh B3aUMHOE pacofioKeHUE Cephl U MIIOCKOCTH

OnepupoBaTh NOHSTHUSAMM: IIAPOBOW CETMEHT, OCHOBAaHUE CEIMEHTa,
BBICOTA CErMEHTA, IIApOBOW CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA

IIAPOBOTO CJIOS, IAPOBOH CEKTOP

Borancnate 00BbEMBI W TUIOIMIAAM TOBEPXHOCTEH TeNn BpAaIICHUSA,

FEOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyT

OnepupoBaTh MNOHSATUSIMHM: MHOTOTPaHHHMK, BIIMCAaHHBIM B cdepy u
OIMCAHHBII OKOJIO cdepsl, chepa, BIMCAHHAS B MHOTOTPAHHUK WM TEJIO
BpalICHUs

BbluMcnasiTh COOTHONIEHHS MEXIy IUIOMIAJIMU TIOBEPXHOCTEH U

00BEMaMu HOI[O6HLIX TCI

N300paxkaTh n3ydaemble GUIYpbl OT PYKH M C MPUMEHEHHEM IPOCTBIX

YepTEKHBIX THCTPYMEHTOB

BbInonHATE (BBIHOCHBIE) IIOCKME YEPTEXKU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (GUryp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTb CEUYEHHUS Tel
BpallleHus

W3BnekaTb, MHTEPIPETUPOBATh M NPEOOPA3OBBIBATH WH(POPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpPeICTaBICHHYIO Ha
yepTeKax U pUCyHKax

[IpumensTh reomerpuueckue (HakThl A PELICHUS CTEPEOMETPHUECKUX

3a7a4, HIpCAllojiararonmux HCECKOJIbKO MIaroB pCeHICHUA, CCIHN YCIOBUA

MPUMEHEHHUS 3aJIaHbl B ABHOU opMme
OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BrimonsaTs HeﬁCTBHﬂ CJIOKCHHA BCKTOPOB, BBIYUTAHHUA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, 06’I)$ICH$ITI), KakKMMH CBOHCTBAMH OHH

o0JagaroT
HpI/IMeHHTL HpaBI/IHO Hapaﬂnenennne,ua HpI/I CJIIOKCHHU BeKTOpOB

OnepupoBaTh MOHATUSAMU: JAEKApTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yrojl MEXIy BEKTOpaMH, CKaJsipHOE€ IPOU3BEJCHUE BEKTOPOB,

KOJUTMHEAPHbIE U KOMITJITAaHAPHBIE BEKTOPHI
Haxoauth cyMMy BEKTOpOB W IPOW3BENECHUE BEKTOpAa HA YHUCIO, Yroj
MEXy BEKTOPaMH, CKAJIIPHOE MPOU3BEACHHUE, PACKIAIBIBATH BEKTOP IO

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM



6.18

6.19

6.20

6.21

6.22

6.23

BaﬂaBaTI) IJIOCKOCTb YPaBHCHHEM B IleKapTOBOfI CUCTCMEC KOOpAHAT
Pemats HpOCTGﬁIHHG reOMETPHUICCKUC 3aJa4YU HAa IPUMCHCHHUEC BEKTOPHO-
KOOPpAWHATHOTO METOJa

Pemats 3aad4u Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUN U
HaXOKACHUC T'COMCTPUUCCKUX BCIUYUH IIO 06pa3uaM HJIN aJITOpUTMaMm,
IMPUMCHA HN3BCCTHBIC MCTOBI Ipu PCUICHUN CTaHAAPTHBIX

MaTeMaTHYeCKUX 3a7a4

IIpuMeHATh mnpocTEHIIME NPOrpPAMMHBIE CpPEICTBA U AJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHUX 3a]1a4
IIpuBoaUTH NMpUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
YKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHsTh MOJTy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh pealbHbIe
CUTYalLlUU U IPUMEHSTh U3yUEHHBIE IIOHATHUS B IIPOLIECCE TOMCKA PEILICHUS
MaTeMaTHYecKu  cOpPMyIMpPOBAaHHOW  MpoOJeMbl, MOJAEIUPOBATH
pEaJIbHbIE CUTyallMM Ha SI3bIKE T'€OMETPUHU, UCCIIENOBAaTh IMOCTPOEHHBIE
MOJIEIM C UCIOJIb30BAHUEM T'€OMETPUYECKUX IOHATUH U TEOpPEM,
anmapara anreOppl, pemaTh MPAKTUYECKUE 3aJayd, CBsI3aHHBIE C

HaXO0XXIACHUEM I'COMCTPHUICCKUX BEJINYHNH

BEPOATHOCTDBb U CTATUCTHUKA

10 KUIACC

Kon
nmposepsieMor
0 pe3yJibTaTa

6
6.1

6.2

6.3

6.4

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOIA
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o0ero o0pa3oBaHus
Teopust BeposiTHOCTEH M CTaTUCTHKA

UuTath U CTPOUTH TAOJIUILIBI U JUATPAMMBI

OnepupoBaTh MNOHATUSMH: CpelHee apudMeTHdyeckoe, MeauaHa,
HauOoJIbIIIee, HANMEHBIIIEE 3HAUCHUE, Pa3MaX MacCHBa YUCIIOBBIX JTaHHBIX
OnepupoBaTh MOHATUAMHU: CIIyYaHBIA HKCIIEPUMEHT (OTIBIT) U CIy4alHOE
coObITHE, AJIEMEHTApPHOE COOBITHE (PIEMEHTApHBIH HMCXOM) CIy4aitHOTO
OTBITa; HAXOIUTh BEPOATHOCTH B OIBITaX C PaBHOBO3MOKHBIMHU
CIIy4aifHBIMU COOBITHSIMH, HAXOJAUTh U CPAaBHUBAThH BEPOSTHOCTU COOBITUI
B M3YYCHHBIX CIYYailHBIX SKCIIEPUMEHTAX

Haxonute ¥ QopMynupoBaTh COOBITHS: NepeceyeHue U OO0beIUHEHUE



6.5

6.6

6.7

6.8

11 KIIACC

Kox
npoBepsieMor
0 pe3yJibTaTa

5

5.1

5.2

53
54

JTAHHBIX COOBITUH, COOBITHE, MPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BAaThCA ~ JIuarpamMmMamMu  OJinepa u  QopMmysnold  CIOXKEHUS
BEPOSITHOCTEH MPHU PEIICHUH 33729

OHepI/IpOBaTB INOHATUAMMU. YCJIOBHas BCPOATHOCTD, HE3aBUCUMBIC
COOBITHS; HAXOJIUTh BEPOATHOCTH C MOMOIIBIO MpaBUiIa YMHOXKEHHUS, C
MIOMOMIBIO J€pEBa CIy4alHOTO OIbITa

[IpuMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PELLIEHUH 3a1a4
OHepI/IpOBaTB MOHATHUAMU: UCIIBITAHNUC, HC3AaBUCHUMBIC UCTIBITAHUS, CCPHUA
UCIBITAaHUH, yCIeX U HeyJaua; HaXOAUTh BEPOSTHOCTU COOBITHI B cepuun
HE3aBUCHUMBIX HCHBITAHUU A0 TEpBOTO yCliexa, HAXOAUTb BCPOATHOCTHU
cOOBITHH B CepUU UCTIBITaHUH bepHymn

OnepupoBaTh TMOHATUSAMHU: CIydyallHash BEJIUYMHA, paclpeiesieHue

BEPOSITHOCTEN, [Marpamma pacipeeieHus

IIpoBepsiemble nNpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeIHero o0mero 00pa3oBanus

Teopust BEpOATHOCTEN M CTATUCTHKA

CpaBHHMBaTh BEpPOSITHOCTH 3HAUYCHUW CIyYallHOM  BEJIMYMHBI  TI0
pacrpeiesieHUIO WK € TOMOIIbIO AUarpaMm

OnepupoBarh MOHATHEM MaTEMaTHYECKOTO OXKMJAHUS, MPUBOIAUTH
MPUMEPBI TOTO, KaK MTPUMEHSIETCS MAaTEMAaTHYECKOE OKUAAHUE CITyYaATHON
BEJIMYUHBI, HAXOJUTh MATEMAaTHYECKOE OXHUAAHUE [0 JaHHOMY
pacrpeaeiIeHuI0

HMeTs npeacTaBieHue 0 3aKOHE OOJIBIINX YUCET

Nmets npeacraBieHue 0 HOpMaabHOM PaCIpeeIICHUN



IHPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

AJI'EBPA

10 KVIACC

Kon

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24
2.5
2.6
2.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Yucna 1 BEIUUCIIEHUSA

Pamonaneueie  yncna. OOBIKHOBEHHbIE M JECATUYHBIE JIpOOM, MPOICHTHI,
OCCKOHEYHBIC  TMEepUOAMYECKHE  JIpoOu.  ApudMeTHueckue  Oomepamuu  C
palMOHATBLHBIMU YHCIaMH, TPeoOpa30BaHUsl YUCIOBBIX BblpakeHuil. [Ipumenenue
IpoOeil M TPOILEHTOB JUIS PEIICHUs MPUKIATHBIX 3a/a4d M3 Pa3IHYHBIX OTpacien

3HAHUU U PEAILHOU KU3HU

JeiictButenpHple  uMcna.  PannoHanbHble M MppallMOHAIBHBIE  YHUCIA.
ApudmeTnueckre onepanuu ¢ JeUCTBUTENbHBIMU uuciaMu. [lpubmmkxénnbie

BBIYUCJICHUS, ITPAaBUJIa OKPYTIICHUA, IPUKKUIKA U OLICHKA PE3yJibTaTa BBIYHCIICHUI

Crenenp ¢ nensiM mokaszareneMm. CrtanpapTHas Qgopma 3amucH JEeHCTBUTEIBHOTO
yucia. Vcnone3oBanue noaxonsmeid (GopmMbl 3anucy JEHCTBUTEIBHBIX YUCET IS

peHICHUs NPAKTUICCKUX 3a1a4 U MPCACTABJICHUA NAHHBIX

ApudmeTnuecknii KOpeHb HaTypaidbHOU cTeneHu. JlefcTBus ¢ apupMeTHUECKUMU

KOPHSIMU HaTypaJIbHOM CTEIIEHU

CuHyc, KOCHHYC W TaHT€HC 4YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,

ApKTaHTeHC YHUCIIOBOTO apryMeHTa
VYpaBHEHUS U HEPABEHCTBA
TosknmecTBa v TOXIECTBEHHBIC MPEOOpa30BaHUS

[IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAYKECHHIA. OcHOBHBIE

TPUTrOHOMETpHUUYECKHE (HOPMYJIBI

VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHHEe HepaBeHCTBa. MeTon

WHTEPBAaJIOB

Pemenne nensix U ApoOHO-pATMOHANBHBIX YPABHEHUI U HEPAaBEHCTB
Pemenne nppanvoHaIbHBIX YPAaBHEHUN U HEPABEHCTB

PelmeHre TpUroHOMETPUYECKUX YPaBHEHUN

HpI/IMeHeHI/IC ypaBHCHI/Iﬁ H HCPABCHCTB K PCHICHUIO MATCMATUYCCKUX 3a/1av U 3aaa4



U3 pa3IMYHBIX 001acTel HAyKH U pealibHOM KU3HU

3 OyHKIMN U TpaduKU
- Oynkuus, cnocoOwl 3amanus ¢yHkuun. ['paduk ¢ynkumu. B3aummuo oOpaTHbIE
' GyHKIAHA
19 OOnacTh ompeaeneHUs W MHOXECTBO 3HaueHu QyHkumu. Hymn ¢dysxmuu.
' [TpomexyTKH 3HaKONOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
13 CrenenHast GyHKLHUS C HATYpaJbHBIM U IIeTbIM MOKa3zateneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduK KOPHS 71-0i CTETICHU
14 TpuronomeTrpuyeckass OKpY>KHOCTb, ONPEIEICHUE TPUTOHOMETPUUECKUX (DYHKLUN
. YKCJIOBOTO apryMeHTa
4 Havana maTemMaTnyeckoro aHaausa
il [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs IOCIENOBaTENbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATENbHOCTH
Apudmernueckass U TEOMETpHUECKash Nporpeccud. beckoHewuHo yObIBaromias
42 reomerpuueckas nporpeccusi. CymMma OeCKOHEUHO YOBIBaroLIeHl reoMeTpudecKoi
' nporpeccuu. dopmyrna CIOXKHBIX IpOLEHTOB. lcrnonb3oBaHue mnporpeccuu ajs
PEILIECHUS PEANBHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHokecTBa U JIOTHKA
MHoXecTBO, omepamuu Haja MHOXecTBaMu. Jlmarpammber Oiinepa — Benna.
5.1 IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOIO amnmnapara sl ONMCAHMs PEabHBIX
IIPOLIECCOB U SIBJICHUH, IPH PELICHUHU 3a]1a4 U3 IPYTUX yUeOHBIX PEAMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbLCTBO
11 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYUCIICHUS
1.1 HarypanbHble u niensle yncia. [Ipu3Haky AeMMOCTH HEIbIX YUCE
1.2 Crenens ¢ pallMoOHaIBHBIM MoKa3areneM. CBOMCTBA CTETICHU
1.3 Jlorapudm yucna. [lecaTuynabple U HATypaJIbHbIE JOTapUPMBbI
2 YpaBHEHMs 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BBIPAKEHUN, COACPIKAIIMX JIOTAPU(HMBI
2.2 [IpeobpazoBaHue BeIpasK€HH, COACPIKALINX CTEIICHH C PALMOHATBHBIM



23
24
2.5

2.6

2.7

2.8

3.1

3.2
3.3
3.4

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

IIOKa3aTeJIeM

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
IToka3arenbHble ypaBHEHUs U HEPABEHCTBA
Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA

CucreMbl TMHEWHBIX YpaBHEHUI. Perienne nprukiagHbIX 3a/1a4 ¢ TIOMOILBIO CUCTEMBbI

JIMHEWHBIX YpaBHEHUHN
CucTeMBbI U COBOKYITHOCTH PallMOHATIBLHBIX YPABHEHUN U HEPABEHCTB

IIpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMAaTHYECKUX 3a/1a4

W 3a71a4 U3 Pa3IMYHBIX 00JacTel HAyKH U PealbHOM JKU3HU
OyHKIMH U TpaduKu
Oyuknus. llepuoanueckue @ynkuuu. IIpomMexxyTKu MOHOTOHHOCTH (DYHKIIHU.

MakcumMyMbl ¥ MHHUMYMBI (QyHKUMU. HaunOomnbiee W HauMeHbIIee 3HAYCHHE

(GYHKIIUN HA TPOMEKYTKE

Tpuronomerpuueckue GyHKIIUHA, UX CBOMCTBA U TpadUKH

[ToxazarenbHas u Jorapudmuyeckas GyHKINU, UX CBOMCTBA U IrpaduKu
Hcnons3zoBanue rpadukoB PyHKIUHN A1 pEIICHUS] yPaBHCHUH U IMHEWHBIX CHCTEM

Hcnons3oBanue rpadukoB GyHKINN 171 KCCIICIOBAHUS MMPOIIECCOB U 3aBUCUMOCTEH,
KOTOpBhI€ BO3HHMKAIOT MPH PEHIeHUH 33aJad W3 JPYTruX Y4eOHBIX MpeIMETOB U

pEAIbHOM JKU3HU

Hauana maTtemaTuyeckoro aHaausa

Henpepsiubie pyHKIMU. MeTo] MHTEPBAJIOB AJIsl pEIICHUs] HEPAaBEHCTB
[IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3MUECKUI CMBICI TPOU3BOIHOM

[TpousBonHble 31eMeHTapHBIX (yHKIMA. DOpMyJbl HaXO0XKIEHUS MPOU3BOIHON
CYMMBI, IPOU3BEJCHUS U YACTHOTO (DYHKIUI

[lpumeHeHHe TPOW3BOAHON K WCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH H
SKCTpeMyMbl. Haxoxenue HauOOJbIIEro U HAUMEHbIEro 3HaYeHUs (YHKLIUU Ha
OTpE3Ke

[IpuMeHeHne TpOU3BOAHON I HAXOXKICHHS HAUITy4Ilero peleHus B PUKIIaIHbIX
3ajjayax, s ONpeAeNieHHs CKOPOCTU TIpolecca, 3aJaHHOTro (opmMyso wunmu
rpadukom

ITepBooOpazHas. Tabnuia nepBooOpasHbIX

WnTterpan, ero reomerpuueckuii u pusnyeckuii cmMpici. Boeruncienue naTerpaiga no

dbopmyne Hetotona — JleliOnua



I'EOMETPUA

10 KIIACC

Kon

7.1

7.2

7.3

7.4

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

I'eomeTrpus

OCHOBHBIE TIOHATHUSI CcTepeoMeTpuu. Touka, mpsMas, IIOCKOCTh, MPOCTPAHCTBO.
[TonsiTrie 00 AKCMOMATUYECKOM TTOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUU

u CICACTBUSA U3 HUX

B3anMHOe  pacnosokeHue IpsMBIX B MPOCTPAHCTBE:  IEpECEKaroIuecs,
NapajulelbHble M CKpeluMBaroIuecs npsaMmble. [lapajuienbHOCTH NPSAMBIX U
IJIOCKOCTEM B NPOCTPAHCTBE: MapajUieNIbHbIE TMpsSMblE B  MPOCTPAHCTBE,
MapauIebHOCTh TPEX MPSAMBIX, MAPAIIETBHOCTh MNPSIMOM U IUIOCKOCTH. YTJIBI C
COHAIIPABJIICHHBIMU  CTOPOHAMH, YIrOJ MEXKIYy MNOpSIMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJlIebHbIEe INIOCKOCTH, CBOKMCTBA MapPaJIJIEIbHbBIX
miockocteit. [Ipocreiimue mpocTpaHCTBEHHBIE (UTYpPHI HA TIOCKOCTH: TETPa’dap,

I(y6, MNnapajjieJICIrIIe 1, IoOCTPOCHUC CeYeHMUI

[lepieHAUKYISIPHOCTh TMPSAMOM M IJIOCKOCTU: TEPHEHIUKYJSIPHbIE TpsSMbIE B
MIPOCTPAHCTBE, MPSIMbIC MapaiyIeNIbHbIC U IEPICHANKYJISIPHBIE K TIIOCKOCTH, MIPU3HAK
NEPIeHIUKYISPHOCTH MPSIMON U TIIOCKOCTH, TEOpEMa O MPSAMOil epHIeHAUKYIIPHON
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJI MEXKTY IPSIMOM U IUNIOCKOCTbIO, IBYTPaHHbBIN
yroi, JWHEWHBI yroia [AByrpaHHoro yria. llepneHAuKynsip ¥ HaKJIOHHBIE:
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHHE OT HPSIMOM [0 IUIOCKOCTH,
npoekuus (GUrypbl Ha MIOCKOCTh. [leprneHauKynspHOCTh IMJIOCKOCTEH: MpHU3HAK

NEePIEHANKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpéX neprneHauKyasapax

[TonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE DJIEMEHTHl MHOTOTPAHHMKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yronbHas
npu3Ma, TPaHU W OCHOBAHHUS NPU3MBI, MpsiMas W HAKJIOHHAs MpPU3MBI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH Mpu3Msbl. [lapamienenumnen, npsaMOyTroJIbHbIN MapauIeaenuIe,
u ero coiicta. [lupamuna: n-yroiapHas nupamMuia, rpaHd U OCHOBAHHME MUPaMUBbI,
OOKOBasi M MOJIHASl MOBEPXHOCTh MUPAMMUJIBI, TPAaBUIbHAS U YCEUEHHAS] MUPAMUJA.
OnemMeHTHl TpuU3Mbl M nHUpamuabl. [IpaBuiabHBIE MHOTOTPaHHMKH: IIOHSATHE
MIPaBUJIBHOTO MHOIOTPAHHMKA, MpaBUJbHAs MpU3Ma W MpaBUJIbHAs NHPAMHJA,

NpaBWIbHAs TPEYTOJIbHAS MUPAMUA U MPaBUIBHBINA TeTpa’ap, KyO. IIpeacraBienue



7.5

7.6

7.7

O MPaBHJIBbHBIX MHOI'OI'PpaHHHKAX: OKTas’aAp, AOACKa’Ap W HKOCAdAPYruc CeueHus

MMPU3MBbI 1 TUPAMHUIbI

CI/IMMeTpI/IH B I[TPOCTPAHCTBE: CUMMCETPHUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJTTIOCKOCTH.
DIeMEHTEI CUMMCTPUHU B nupaMujaax, napajjiciacnuicaax, IMpaBHUJIbHBIX

MHOTI'OI'paHHHUKax

Brruncnenue 51eMEHTOB MHOTOTPAHHHMKOB: p&Opa, nuaroHanu, yrisl. [lmomans
OOKOBOIl TOBEPXHOCTHM U IIOJHOM TOBEPXHOCTH NPSIMOM MPU3MBL, IJIOLIAAb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsMO mpu3Msl. [1nomans 60koBoH
[IOBEPXHOCTU M IOBEPXHOCTH NPABWIBHOM MHpaMHIbl, TE€OpeMa O IUIOIIAIU

yceuénHoit nupamuasl. [Tonstue 06 06bpéMe. OObEM MUPAMUIBL, TPU3IMBI

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKTY TUTOMIAASIMHU TTOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

I'eomerpus

[{umHApUYecKas TOBEPXHOCTh, 00pa3yIoye HMINHAPUIECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKON mnoBepxHOCTH. LumuHap: ocHoBaHust M OOKOBasi MOBEPXHOCTH,
oOpasyromiasi 1 0Ch, IJIOIAJb OOKOBOW U MOJTHON TOBEPXHOCTH

Konnueckasi moBepXHOCTh, 00pa3yrolre KOHMYECKOW TOBEPXHOCTH, OCh U BEPILIMHA
KOHUYecKkol moBepxHOcTH. KoHyc: OoCHOBaHME W BeplIMHA, 0o0pa3yolas U OCh,
MJI0maas OOKOBOW W TIOJNHOM IMOBEPXHOCTH. YCEUYEHHBIM KOHYyC: oOpasyromue u
BBICOTA, OCHOBaHUs U OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIOIIa b OBEPXHOCTH chepbl. B3anmHuoe
pacrionioskeHre cepsl U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIomaab
cepsl

N300pakeHue Tes BpallleH!us Ha MI0CKOCTU. Pa3BépTka umuHapa u KoHyca
KomOuHnanmu ten BpalieHus: ¥ MHOTOTpaHHUKOB. MHOTOrpaHHUK, OTIMCAHHBIN OKOJIO
cdepsl, cdepa, BOUCAaHHAS B MHOTOT'PAHHUK, WM TEJIO BPALCHUS

[Tonstne 060 06vEMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapajuiesienumeia u ciaeacTBus u3 He€. O0bEM NUIMH/pPA, KOHYCA.
OO6béM mapa u miomaab chepol

[TogoGHbIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKY TIIOMIAIIMU TOBEPXHOCTEH,

00BEMaMH TOHOOHBIX TEN



6.8

6.9

6.10

Ceuenust nunuHzApa (mapajuieibHO U TEPHIEHAUKYJISIPHO OCH), CEYEHHUS KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS LIapa

BexkTop Ha miockoctd W B mpocTpaHcTBe. ClI0)KEHHE M BBIUMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pas3iioxkeHue BeKTOpa 10 TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpaBuio napamienenunena. Pemenne 3agad, CBsI3aHHBIX ¢ IPUMEHEHUEM

MPaBWI IEUCTBUI C BEKTOPAMH

[IpssmoyronbHast cucteMa KOOpPAMHAT B MpocTpaHcTBe. KoopamHatel BekTOpa.
[Ipocreiimue 3amaun B KOOpAMHATaX. YTroil Mexay BekTopamu. CkansipHoe
MPOU3BE/IEHNE BEKTOPOB. BhIuuCIEHHE YITIOB MEXIYy NPSAMBIMU U IJIOCKOCTSIMHU.

KOOp,Z[I/IHaTHO-BeKTOpHLII\/'I MCTOI IPpU PCHICHUU I'€OMCTPHUICCKUX 3adaY

BEPOATHOCTDb U CTATUCTHUKA

10 KVIACC

Kon

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBnenne JOaHHBIX ¢ momomiplo Tabmun wu  jguarpamM.  Cpennee
apudmernyeckoe, MeauaHa, HauOolblliee M HaMMEHbIIEEe 3HAYCHHS, pa3Max,

AUCTICPCUA U CTAHAAPTHOC OTKJIIOHCHUEC YN CJIOBBIX Ha60p0B

CnyualiHple JKCHEpUMEHTHI (OMBITHI) W CIy4YailHbIe COOBITUS. DIIEMEHTapHBIC
coObITust (Mcx0mabl). BeposATHOCTH ciydaitHOro cOOBITHA. BIWM30CTh 4YacTOTHI U
BEPOSATHOCTH cOObITUH. CiydaiiHbIe OIBITHI C PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU
COOBITHAMM.  BeposTHOCTM  COOBITMM B ONBITaX C  PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMH COOBITUAMU

Omnepanuu HajJ COOBITHSMM: TIepeceyeHue, OObEeIWHEHHE, MPOTHBOIOIOXKHBIE
coObITud. Jlnarpammsl Ditnepa. @opmyiia caokeHUs: BEposSsTHOCTEN

VYcnoBHas BEpOSATHOCTb. YMHOMKEHHE BEPOSATHOCTEH. JlepeBO  CiydalHOro
skcnepumMenTa. dopmyna nosHoi BeposTHOCTH. HezaBucumblie coObITHS
KomOunatopHoe mnpaBmio ymHOxeHus. llepecranoBku u Qaxrtopuan. Ywucio
couetanuil. Tpeyronbuuk Ilackans. @opmyna bunoma HproToHa

bunapHblli ciayuyaliHbli ONBIT (MCHBITAHUE), ycnex M Heyaada. HesaBucumble
ucnelTanus. Cepust HE3aBUCHUMBIX HCHBITaHUM A0 nepBoro ycnexa. Cepus

HE3aBUCUMBIX UCIBITAHUI bepHyuimn



6.7

Crnydaitnas BennunHa. Pactipenenenue BeposiTHOocTel. [[narpamma pacnpeneneHus.

HpI/IMCpH pacnpeneneHHﬁ, B TOM YHUCJIC TCOMCTPUUICCKOC U OMHOMHUAIIBHOE

11 KIIACC

Kona

5.1

52

53

IIpoBepsieMblii 371eMeHT cOAePKAHUSA

Teopus BEposATHOCTEN M CTaTUCTHKA

YuciioBble XapaKTEPUCTUKHM CIy4YalHbBIX BEJIMYMH: MaTEMaTHYECKOE OXKUIAHUE,
JUCTIepCUsl U CTaHAAPTHOE OTKJIOHeHue. IIpuMeprl npuMeHeHUs] MaTeEMaTUYECKOTO
O’KMJIaHHS, B TOM YHUCJE B 33Jadyax M3 MOBCEAHEBHOM XM3HU. Maremartnueckoe
OKMJIaHWE OWHAPHOW CIy4ailHOW BEJIMYMHBI. MaTeMaTH4eCKOE OXUIAHUE CYMMBI
CIIy4alHbIX BEJMYMH. MaTeMaTHuecKoe OXKUIAHUE U TUCIEPCUSI TEOMETPUUECKOTO
¥ OMHOMMAJIBHOTO pacIpeielIeHU

3aKkoH OOJBIIMX YMCENI M €r0 PoJib B HayKe, MpUpoje U oOmiecTBe. BriOopouHbIil
METO/1 UCCIIEJOBAHUI

[Ipumepsl  HENpepbIBHBIX  CIAy4alHbIX BeIWYUH. [loHATHE O IUIOTHOCTH
pacnpeneneHus. 3a1auu, NPUBOISLINE K HOpMaJIbHOMY pacnpenenenuto. [lonstue o

HOPMAJILHOM pacIpe/ eI HIH



HHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBepPseMoOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
OCHOBHO# 00pa3oBaTe/IbHOIM MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenme meronamMu J0Ka3aTeNbCTB, AJTOPUTMAMH pEIICHUS 3ajad;
yMeHue (GOpMyIHpOBaTh M OINEPUPOBATH MOHATHAMH: OIpEeIICHHUE,
aKkCcHOMa, TeOpeMa, CIEJICTBHE, CBOMCTBO, NPHU3HAK, OKA3aTEIbCTBO,
PaBHOCWIIbHBIC (POPMYITUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIHPOBATH
o0paTHOE W TMPOTHBOIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH MPHUMEPHI U
KOHTPIIPUMEPHI, HUCIIOJIB30BATh METOJA MAaTeMaTHYECKOM HHIYKIUH;
NPOBOJIUTH JIOKAa3aTeJbHBIE PpACCYXKIEHHUs TpH pEIIeHUH 3a1ad,
OLICHMBATh  JIOTMYECKYI0  TPAaBHJIBHOCTh  PACCYXKICHHH;  yMEHHE
OINEPUPOBATh MOHATUSMH: MHOXECTBO, MOJAMHOKECTBO, OTEpalMy Ha
MHO)KECTBAMH; yYMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
anmapar JUisi ONMCAHMsI pealIbHBIX MPOLIECCOB U SBJICHUHN U MPH PEIICHUN
3a71a4, B TOM YHUCJIE U3 IPYTUX YIEOHBIX IPEIMETOB; YMEHHE OTIEPUPOBAThH
NOHATUAMU: Tpad, CBA3HBIA Tpad, nepeBo, LUKI, rpad Ha MIOCKOCTH;
yMEHHE 3aJaBaTh ¥ ONKCHIBaTh Tpadbl pa3IUYHBIMH CIIOCOOAMM;

UCTIOJIb30BaTh Tpadbl MPH peIIeHUH 3a1a4

YMeHHue onepupoBaTh MOHATHSAMH: HATypaJbHOE YHCIIO, IEJI0€ YHCIIO,
CTEIICHb C IIEJIBIM TToKa3aTeaeM, KOPeHb HATYpPaJIbHON CTEINEeHH, CTEICHb
C palHMoHAIBHBIM  [OKa3aTeleM, CTeNeHb C  JICHCTBUTEILHBIM
mokaszarejeM, JIOrapupM UYHCIa, CHHYC, KOCHHYC H TaHTEHC
MPOU3BOJIBHOTO YHCA, OCTATOK IO MOJIYJI0, PalMOHAIBLHOE YHCIIO,
HPppaiuOHAIIBHOC YHucCJIo, MHOXECTBaA HaTypaJIbHbIX, OCIIbIX,
paloHaIbHBIX, JICHCTBUTENBHBIX YHCENT, YMEHHE HCIOJIb30BaTh
IMPU3HAKHU OCIMMOCTH, HauMEHbIINHN O6IIII/Iﬁ JACJIIUTCIIb U HANUMCHBIICC
o01iee KpaTHOe, anroput™ EBKInAa mpu pelieHuu 3a1ad; 3HaAKOMCTBO C
Pa3IMYHBIMU IMO3UIIUOHHBIMU CUCTCMAaMH CHUCIICHH A, YMCHHC BBITIOJIHATD
BBIUHCIICHHE 3HAUYCHUN U MpeoOpa30oBaHUS BBIPAKCHHUI CO CTETICHSMU U
norapudmamu, MpeoOpa3oBaHusl JAPOOHO-PAITMOHAIBHBIX BBIPAKEHUN;

YMCHHC ONeprupoOBaTh INOHATHUAMU: nocCiaca0BaTCIbHOCTD,



apudmeTrnyeckas nmporpeccusi, reoMeTpruueckas nporpeccusi, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpuyeckas  IpPOrpeccus;  yMEHHE  3a/1aBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX (POPMYJI;
YMEHHE ONEPUPOBATH MOHATUAMH: KOMIUIEKCHOE YHCIIO, CONPSIKEHHbIE
KOMIUIEKCHBIE YHCIIa, MOJYJIb U apryMEHT KOMILIEKCHOTO yucia, popma
3allUCH KOMITJIEKCHBIX YHucell (reoMeTpuyeckasi, TPUrOHOMETpHUYEcKas 1
anreOpandeckasi); yMeTh MPOU3BOJUTH apu(PMETHUECKuEe IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TIPHUBOAUTH IPUMEPHI  HCIOJIb30BaHUSA
KOMIUIEKCHBIX YHCEJI; ONEpPUpPOBaTh MOHATHAMH: MaTpuua 2X2 u 3x3,

OMpCACIINTECIIb MAaTPHULIbI, FCOMeTpI/IquKI/Iﬁ CMBICJI OIIPECACIIUTEIIA

YMeHue onepupoBaTh IMOHATUSAMU: palMOHAIbHBIE, MPPALMOHAIBHBIC,
MoKa3aTesbHbIe, CTENEeHHBIC, JIoTapu(MUYecKne, TPUTOHOMETPUIECKUE
YPaBHEHHsS U HEPAaBEHCTBA, HMX CHUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSAMH: TOXJIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHHE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PABHOCUIIBHOCTH
YpPaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTbh YpPaBHEHWS,
HEPABEHCTBA M CHCTEMBI C IOMOIIBIO PA3NINYHBIX MPUEMOB; pPEIIATh
YpPaBHEHUsl, HEPAaBEHCTBA M CHCTEMBI C IIApaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PEILICHHS MAaTEMaTUYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IUYHbIX 00J1acTel HAYKU U peaslbHOW )KU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKLIUS, YETHOCTh (DYHKIHH,
NEPUOIUIHOCTD (DYHKIH, OTPAaHWUYCHHOCTH (DYHKIIUH, MOHOTOHHOCTH
¢dbyHKIMHU, SKCTpeMyM (YHKIMH, HauOoJblllee M HAUMEHbIIIee 3HAUCHUS
(GyHKIMH Ha POMEXKYTKE, HEMPEphIBHAS (DYHKIIHS, aCHMITTOTHI Tpaduka
¢byHKUMH, TIepBas ¥ BTOpasi MPOU3BOIHAS (PYHKIIUH, T€OMETPUIECKUN U
(U3UYECKU CMBICT TIPOM3BOJHOM, IEepBOOOpa3Has, OmNpeaeaIEHHbIN
WHTETpaJI; YMEHUE HAXOIUTh ACUMMTOTHI rpaduka (yHKINH, YMEHHUE
BBIUUCIIATH  TPOM3BOJHBIE CYMMBI, IPOU3BEICHHS, YacCTHOTO U
KOMMO3UINHN (YHKIUI, HAXOIUTh YpaBHEHHUE KacaTeIbHOW K Tpaduky
(GYHKINW; yMEHHE HAXOJUTh IMPOW3BOJIHBIC AJIEMEHTAPHBIX (PYHKIIHU;
YMEHHE UCMOJIb30BaTh MPOM3BOJIHYIO JUISI HCCIENOBaHUSA (DYHKIHIA,
HaXOJIUTh HAWOOJBIINE ¥ HAUMEHBIIUE 3HAUCHUS (QYHKIUH; CTPOUTH
rpadMKd MHOTOWIEHOB C HCIIOJIb30BaHUEM amiapara MaTeMaTHu4ecKoro
aHanM3a; MPUMEHSATh TPOU3BOAHYIO JUIS HAXOXKICHHUS HAMIY4IIEro
peleHusl B NPUKIAIHBIX, B TOM YHUCIE COIMAIbHO-DKOHOMUYECKHX H

(bU3HYECKUX 3a/1ayaxX; HaXOIUTh IUIOMAAU U 00BEMBI (PHUTYD C TTOMOIIBIO



HHTCrpaaa; NpuBOAUTL HNPHUMEPBI MATEMATHUYCCKOr0 MOACIUPOBAHUA C

noMoIIbio AuddepeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, 0OpaTHas QyHKIMS,
KOMIO3UIUS (YHKIWH, JWHEeHHass (DyHKIHS, KBaapaTU4Has (yHKIHA,
pauMoHanmbHast (QYHKLUS, CTENeHHass (QYHKLHUSA, TPUTOHOMETPUYECKHE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETpPHUECKUE (DYHKIMH, IMOKa3aTelbHas U
norapupmuueckas (QyHKIUH; yYMEHUE CTPOMTb TpaUKH H3yUeHHBIX
¢GbyHKUMH,  BBINONHATH  mpeoOpa3oBaHus  rpadukoB  (yHKIHH,
UCMOJIb30BaTh IpaUKH Ui U3yYSHHs MPOLIECCOB U 3aBUCUMOCTEH, Ipu
peleHny 3a7ad U3 JPYyruxX y4eOHBIX MPEeIMETOB M 3aJad M3 pealbHOU
JKU3HH; BbIpaXaTb (opMyJaMH 3aBUCUMOCTH MEXIy BEIMUYMHAMU;
WCTIOJIB30BaTh CBOMCTBA U rpaduku (HyHKIMNA JJIs pEIIeHUs] YpaBHEHHH,
HEpaBEHCTB M 3aJad C IapamMeTpamu; H300pakaTb Ha KOOPAMHATHOM

IJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/lauyd pPa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, AOJH U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
YCIyT, HAJIOTH, 3314l U3 00JacTH yNpaBICHUS JTUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPaBHEHMs, HEPABEHCTBA U HX
CUCTEMBI IO YCIIOBUIO 3aJladyM, HCCIEN0BaTh MOJIYYEHHOE DPELIEHUE M
OIICHMBATh MPABJONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIHPOBAThH
peaJIbHblE CUTyallMM Ha SI3bIKE MAaTEMATHKH; COCTAaBJISTh BBIPAKECHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI I10 YCIIOBHUIO 33]1a4H, UCCIIEI0BATh
MOCTPOCHHbIE MOJAETM C  HCIONB30BAaHMEM ammapaTta  aiareOpsl,

MHTEPIPETUPOBATH IMOTYUCHHBIN pe3yabTar

YMeHue onepupoBaTh MOHATHSIMU: Cpe/iHee apudmMeTnyeckoe, MeAraHa,
HauOoJIbIIee M HAUMEHbIIIee 3HaUeHUs, pa3Max, TUCIIepCHsl, CTaHapTHOE
OTKJIOHEHHE YHCJIOBOro Habopa; yMEHUE W3BJIEKaTh, HHTEPIPETUPOBATH
MH(OPMaILIHIO, TPEACTABICHHYIO B TaOJIMIIaX, HA TUarpaMMax, rpapukax,
OTpakarollyl0 CBOMCTBA PEAJLHBIX MPOLECCOB U SIBICHUM; IPEACTABIATh
MHPOPMALIMIO C TIOMOIIbIO TaOMUI] W JUarpaMM; HCCIEIO0BaTh
CTaTUCTUYECKUE NaHHbIE, B TOM 4YHCJIE C MPUMEHEHUEM IpaduyuecKux
METOOB U 3JIEKTPOHHBIX CPEJICTB; IpaMueCcKu UCCIIE0BaTh COBMECTHBIE

HaOJII0/IEHUS C TOMOUIBIO JMarpaMM pacCeMBaHus U TMHEHHON perpeccuu

VYMeHue onepupoBaTh MNOHATUSAMHU: CIy4YalHBIA OIBIT M CIIy4alHOE

CO6BITI/IC, BEPOATHOCTDH CJ'Iy‘lElﬁHOFO CO6BITI/I$I; YMCHUEC BBIYHUCIATDH
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BEPOATHOCTh C HCHOJIb30BaHUEM TIpaUUYECKUX METOJAOB; MPUMEHSTh
(bopMysIbl CIIOKEHHSI U YMHOXXEHHUSI BEPOSITHOCTEH, (OpMyiy MHOIHOM
BEPOATHOCTH, popMmyiy bepHyiin, koMOMHAaTOpHbIE (HAaKTHI U (HOPMYIIbL;
OLICHUBATh BEPOSTHOCTH peajbHBbIX COOBITUH; YMEHHE OIEePUPOBATH
MOHATUSIMM:  CiIy4ailHasi BEJNWYMHA, paCIpelie]IeHUe BEpPOATHOCTEM,
MaTEMaTHYECKOE OKUIAHWE, OUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHUE
CIlydaiHOM BeNWYMHBI, (QYHKIUU paclpeieseHuss U  IUIOTHOCTH
PaBHOMEPHOI0, II0KA3aTEJIbHOTO W HOPMAJIbHOIO pacHpelesICHUN;
YMEHHE HCHOJIb30BaTh CBOMCTBAa M3YyUEHHBIX paclpeiesieHul i
peleHus 3ajay; 3HAKOMCTBO C TMOHSATHSAMHU: 3aKOH OOJBIIMX YHCE,
METOJIbl BBIOOPOYHBIX HCCIIEIOBAaHUM; yMEHHE MPHUBOJIUTH IMPUMEPHI
NPOSIBJICHUS 3aKOHA OOJBIIMX YHMCENT B MPUPOAHBIX U OOIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSMU: COUYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHMH, YMCIO MepecTaHOBOK; OMHOM HploTOHA; ymeHue
IPUMEHSTh KOMOMHATOPHBIE (PAKThI ¥ PACCYKACHUS ISl pELIEHMs 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  peaJIbHBIX COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH NOJYYECHHBIA PE3YIbTAT

YMmenue onepupoBaTh IMOHSATUSMH: TOYKa, MpsiMas, IUIOCKOCT,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUMHA YIJIa, INIOCKUH YTOJI, IBYTPAHHBIN
yroJi, TPEXTPaHHBIA YIoJl, CKPEIIUBAIOIIKNECS TPSIMbIE, NAapaIeIbHOCTh
Y NEPHEHANKYJISIPHOCTh NPSIMBIX U TUIOCKOCTEH, YrOJI MEXKIY MPSIMBIMU,
Yrojl MEXAYy MpAMOM M IUIOCKOCTBIO, YroJd MEXIy IUIOCKOCTSAMM,
paccTosiHue OT TOYKHM A0 IUIOCKOCTH, PACCTOSHUE MEXAY MPSIMbIMH,
pacCTOSIHUE MEXY IUIOCKOCTSIMH; YMEHHUE MCIIOJIb30BaTh MPU PEIICHUN
3a1a4 u3y4yeHHbIe (PaKThl U TEOPEMbI TUIAHUMETPUU; YMEHHE OLICHUBATh
pa3Mepsl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MATEMATHYECKHE
MOJEJIM C TOMOLIBI0 IEOMETPUYECKUX MOHATUM M BEJIHMYUH, PELIATh

CBA3aHHBIC C HUMHU MPAKTHUYCCKUC 3aJa4U

YMeHue onepupoBaTh MOHATHSAMHU: IUIOMAAL (GUTYpHI, 00BEM (UTYpHI,
MHOTOTPAaHHHK, TPABHIbHBI MHOTOTPAaHHHK, CEYCHHE MHOTOTPAHHHKA,
Ky0, mapajuienenumnen, Mpu3Ma, NHpamuna, (urypa M IOBEPXHOCTh
BpallIeHUs, HWINHAP, KOHYC, Imap, cdepa, miomanb chepsl, MiIomanb
MOBEPXHOCTU MHMPaMHJIbl, TMPU3MBI, KOHYycCa, IWIMHApa, 00BEM Kyoba,
HPSMOYTOJIBHOTO Mapaulesenune/a, MUPaMUabl, HMPU3MBbI, IWIMHADPA,
KOHYyca, 11apa, pa3BEPTKa MOBEPXHOCTH, CEUCHUS KOHyCa W IMIUHIpA,

napajjiCJibHbIE OCH HWJIM OCHOBAaHWIO, CCUCHUC IHapa, IIJIOCKOCTD,
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12

13

Kacaromascs cdepbl, LUIMHAPA, KOHyCa, YMEHHE CTPOUTh CEueHHue
MHOTOTPaHHHKA, N300pakaTb MHOTOTPAaHHUKH, (PUTYpHI U TTOBEPXHOCTHU
BpalIEHUs, UX CEUYECHHUsI, B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPECTB;
YMEHUE NMPUMEHATh CBOWCTBA I€OMETPUUYECKUX (UTYp, CAMOCTOSITEIBHO
(bopMyIIMpOBaTh ONPEIEIICHUS U3Y4aeMbIX (DUTYp, BBIABUTaTh FUIOTE3bI
O CBOMCTBax W MpPHU3HAKAX €OMETPUUECKUX (PUTyp, 0OOCHOBBIBATH WIIU
ONnpoBepraTh HX; yMEHHE NPOBOAUTH Kiaccudukanuio ¢uryp mo
pa3IMYHBIM TPU3HAKAM, BBIMOIHATH HEOOXOIMMBIC TOMOJIHHUTEIbHBIC

MMOCTPOCHUS

YMeHHe OmepupoBaTh IOHATHSAMH: JBH)KEHHE B IPOCTPAHCTBE,
napayuIebHbI MEPEHOC, CUMMETPHS Ha TJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue TNoa00WsA, TOMO00HBIE (HUTYpHI; YyMEHHUE
pacro3HaBaTh paBHbIC W MOA00HBIC (DUTYpPBI, B TOM YHCIIE B MPUPOIE,
HCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T'COMETPUYECKUE OTHOIICHHUS
[PH PEIICHUH 3a/1a9; HAXO0IUTh T€OMETPHUCSCKHE BETMIHMHBI (JJTHHA, YTOJ,
I0Iab, 00BEM) MPH PEIICHUH 33/1a4 U3 JPYTUX YUCOHBIX MPEIMETOB U
U3 pealbHON KM3HU; YMCHHE BBIYUCIATH I'€OMETPUYECCKUE BETHUMHBI
(uMHA, yroj, IUIOIMAAb, 00BEM, IUIOMIAAb MMOBEPXHOCTH), HCIOJIB3YS
u3y4deHHbIe (POPMYJIBI B METO[IbI, B TOM YHCJIE: IUIOIIAAb MOBEPXHOCTH
MUPAMHUJIBI, TTPU3MBI, KOHYCa, IWIHHIPA, TUTOMaab chepsl; 00hEM Kyda,
OpSMOYTOJIBHOTO Tapauiesenunea, MUPaMUIbl, MPU3MBbI, MAIHHAPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BEMOB MOIOOHBIX (UTYD

YMeHue onepupoBaTh NOHITHIMU: MPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOP, KOOPJIMHATBI TOUYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTODPOB,
NPOM3BEACHNE BEKTOpAa Ha YHUCIO, PA3JIoKEHHE BeKTopa 1o Oasucy,
CKaJs[pHOE TMPOM3BEJCHHE, BEKTOPHOE IMPOU3BEICHUE, YIOJl MEXIy
BEKTOPAaMU; YMEHHUE UCIOJIb30BAaTh BEKTOPHBIA U KOOPAUHATHBIN METO.
JUISL pelIeHus] TeOMEeTPUYeCKHMX 3aJad M 3aJad JpPYrux Y4yeOHbIX
MpeaMETOB

YMeHue BEIOUpaTh NOIXOASIINANA METO IS PEIISHUS 3a/1a4H; TOHUMaHue
3HAYUMOCTH MaTE€MaTUKH B W3YyUYEHUH TPHUPOIHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUI; YMEHHE paclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTE€MAaTHKHU B UCKYCCTBE, yMEHHUE MMPUBOIUTH MPUMEPHI MATEMAaTUUECKIX

OTKPBITHI POCCUICKON U MUPOBOM MaTeMAaTUYECKOU HAYKHU



INEPEYEHD 9JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
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IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

Uuncna v BEIUMCICHUS
HaTypaJ'II)HBIC " LEJIbIC YHCIIa. HpI/I3HaKI/I JCIINMMOCTHU LECJIBIX YHUCEII

Panmonanpubie  4ywcia. OOBIKHOBEHHBIE | JCCATUYHBIC JpOOH, TIPOIEHTHI,

OeCKOHEUHBIEe IEPUOTUYECKUE IPOOH

Apudmernueckuil KOpeHb HaTypaJbHOH creneHu. [leificTBus ¢ apudmeTnyeckuMu

KOPHSIMU HaTypaJIbHOM CTEIIEHU

Crenens ¢ 1ienbIM 1okazatesnem. CTeneHb ¢ palmoHaIbHBIM Moka3areneM. CBoiicTBa

CTCIICHHU

CuHyCc, KOCHMHYC W TaHI€HC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,

ApPKTaHI€HC YHMCIOBOTO apryMEHTa
Jlorapudm uucna. [lecaTudnHble U HaTypaibHbIE JOrapupMbI

JeiicTBuTenpHbIC Ynca. Apu(MeTHIecKre onepalnu ¢ AeHCTBUTEIbHBIMHI YHUCIIAMHU.
[TpuOnmxE€HHBIE BEIUMCICHHUSI, IPABUIIa OKPYTJICHHUS, IPUKU/IKA U OLIEHKA pe3yJIbTaTa

BBIYMCIICHUI

[IpeobpazoBanue BeIpaKeHU

KomnuekcHsle uncna

YpaBHEHMS U HEpABEHCTBA

Ilenble u 1pOOHO-paLIOHANIbHBIE YPaBHEHUS
HppanuoHanpHble ypaBHEHUS
TpuronomeTpruyeckue ypaBHEHHS
[ToxazarenbHble U JOrapuPMUUECKHE YPaBHEHUS
Lenbie u 1poOHO-paIioHaIbHbIE HEPABEHCTBA
WppannonanbHble HepaBEHCTBA

[Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
TpuronomeTpruyecKkrue HEPaBEHCTBA

CucteMsl 1 COBOKYITHOCTH ypaBHeHI/Iﬁ 1 HCPABCHCTB

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
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4.1

4.2

4.3
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Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaennuTenb MaTPUILbI

OyHkIUY 1 TpaduKu
OyHkusg, crnocoObl 3amanus (QyHkiuu. ['paduk (yHkmuu. B3zanmaO oOpaTHBIC
¢ynkuuu. YétHpie 1 Heu€THBIC QyHKIMU. [leproanueckue GyHKIIH

Ob6nactp ompeneneHuss W MHOXKECTBO 3HaueHW Qynkuun. Hymu ¢ysHkuuu.
[IpoMexXyTKM  3HAKONMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumMyMbl ¥ MHHUMYMbI (GyHKnud. HaumOonblnee M HauMeHbIee 3HAYECHUE

(GYHKIIMN Ha TPOMEKYTKE

CrenenHast QyHKIMS ¢ HATYpaJIbHBIM U 1IeJIbIM MoKazatesneM. E€ cBoiicTBa u rpaduk.

CoiicTBa u rpaduk KOpHS n-0i CTENeHn
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[Toka3zarenbHas u norapupmudeckas GyHKINU, UX CBOHCTBA U TpaduKH

Touku paspbiBa. AcuMnToTel rpadukoB ¢yHknuil. CBolicTBa  GYyHKIHIA,

HENPEPBIBHBIX HA OTPE3KE

ITocnenoBaTenbHOCTH, CLIOCOOBI 33JaHNUS TIOCIIE0BATEIBHOCTEN
Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmyra CI0KHBIX MPOLIEHTOB
Hayana maTemaTnueckoro aHajinsa

[TpousBonHas GyHkiuu. [Tpon3BoiHbIE SIEMEHTAPHBIX (GYHKINI

HpI/IMeHeHI/Ie HpOH3BOI[HOI>i K HCCICOOBAHHUIO Q)YHKHPII}'I Ha MOHOTOHHOCTb H
9KCTPEMYMBI. HaXO)KIleHI/Ie HAuOOJILIIECT0 M HAMMCHBIIECTO 3HAUYCHHMS (1)yHKHI/II/I Ha

OTpe3Ke
[TepBooOpasnas. MuaTErpan

MHoxecTBa U JIOTHKa

MHoO)kecTBO, Onepanu HaJl MHOXKecTBaMuU. [narpammsl Diinepa — Benna
Jloruka

BeposTHOCT 1 cTaTUCTHKA

OnucarenbHas CTaTUCTUKA

BepostHocTh

Kombunatopuka

I'eomerpus

@urypsl Ha IIIOCKOCTH

HpHMLIC H IINIOCKOCTHU B ITPOCTPAHCTBE



7.3 MHororpaHHuku
7.4 Tena u NOBEpXHOCTH BpaLCHUS

7.5 Koopaunats! 1 BEKTOpEI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKAL.

Konsrun FO.M., TkaueBa M.B., ®enoposa H.E. u ap. Matematuka : anredpa u
HayaJla MaTeMaTUYECKOro aHalu3a , reoMeTpus. Anredpa u Havana
MaTeMatudeckoro ananuza. 10,11 kimacc. (6a30BbIif U yriyOIeHHBIN YpOBHU ) M:
AO "UzparensctBo "lIpceemenue", 2020 r.

2.Artanacss JI.C., byty3oB B.®., Kagomues C.b. u n1p. Maremaruka: ainredpa u
Hayaja MaTeMaTH4eCKOro aHaiusa , reomerpus. ['eomerpus. 10-11 kimaccsl.
(0a30BbIf U yrayOJaeHHBIN ypoBHH). AKIIMOHEpHOE 001ecTBO "M3aaTenbeTBo

"IIpoceemenue"”, 2022 r.

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

but6mmoreka [IOK, ITIC «Mos nikosay

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

https://www.yaklass.ru,https://resh.edu.ru,https://ege.sdamgia.ru.
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