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IHHOACHUTEJBHASA 3AIIMCKA

VY4eOHblli Kypc «Aurebpa U Hayajda MaTeMaTHYECKOTO aHAIM3a»
ABJISIETCS] OTHUM M3 HanOoJiee 3HaYUMbIX B IPOrpaMMe CPEHEro o0IIero
oOpa3oBaHMsl, TMOCKOJbKY, C OJHOW CTOPOHBI, OH OOecHeYrBaeT
MHCTPYMEHTAJIbHYI0 0a3y JUIsi M3Y4YEHHUS BCEX ECTECTBEHHO-HAYUYHBIX
KypCOB, a C JApYyrod CTOpPOHBI, (POPMHUPYET JOIMUYECKOE U aOCTPAKTHOE
MBIIUIEHHE OOYy4YaloIMUXCi Ha YpOBHE, HEOOXOJUMOM ISl OCBOEHUS
nHpOpMaTUKHU, OOIIECCTBO3HAHUS, MCTOPHUU, CIOBECHOCTH M JPYTHX
TUCUUIUIMH. B paMkax JaHHOro y4eOHOTO Kypca oOydaromuecs
OBJIAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM HayKH, KOTopas
dhopMyIHpyeT CBOU TOCTHXKEHUS B MaTeMaTH4ecKon opme.

Y4eOHbIE Kypc anreOpbl M Hayajd MaTeMaTHYEeCKOTO aHaiu3a
3aKJ1a/bIBA€T OCHOBY JUIsl YCIICHIIHOTO OBJIQJICHUSI 3aKOHAMHU (U3HKH,
XUMUHU, OWMOJOTUH, TIOHMMAaHUS OCHOBHBIX TEHJACHLMA pa3BUTHUS
SKOHOMHUKHM U OOUIECTBEHHON J>XMU3HU, I0O3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX HUMPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO
UCIIOJIb30BaTh WX JJIA JajbHEHIero oOpa3oBaHHs M B IOBCEIHEBHOMN
KU3HU. B TO ke BpeMsi oBiajieHne aOCTPaKTHBIMU U JTIOTUYECKU CTPOTUMU
KOHCTPYKITUSIMH aJTeOpbl U MAaTEMaTHYECKOT0 aHaJIM3a Pa3BUBACT YMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKA3bIBATh
YTBEPXKJICHHSI C TIOMOIIBI0O HMHAYKIMM WM PacCyXaaTh JCIYKTHBHO,
UCIIOJIb30BaTh 0000IIEHNe M KOHKpETH3aluio, aOCTparupoBaHHE U
aHaJIoTHo0, GOPMUPYET KPEATUBHOE U KPUTUUECKOE MBIIIJICHHUE.

B xome wu3yuenus yueOHOro Kypca «AnreOpa u Hayajia
MaTEMaTUYECKOr0 aHalli3a» OOydYarolIhecs IMOJy4YaloT HOBBIA OIBIT
peuieHusl  NPUKIAAHBIX  3aJlad, CaMOCTOSATEIBbHOTO  IMOCTPOEHUS
MaTeMaTUYeCKUX MOJIeNied peallbHbIX CUTyallud, HHTepIpeTaluu
MOJIyYEHHBIX PEIICHUM, 3HAKOMATCA C MpUMEpaMUd MaTeMaTUYECKHX
3aKOHOMEpPHOCTEH B MPUPOJE, HAYKE M MCKYCCTBE, C BBLIAIOMIMMUCS
MaTEeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaAMHU.

VY4eOHblli Kypc o00JagaeT 3HAYUTEIBHBIM  BOCIUTATEIbHBIM
NOTEHIIMAJIIOM, KOTOPBIM peanu3yercs Kak udepe3 y4deOHbIH maTepual,
CIIOCOOCTBYIOIIMN (POPMUPOBAHUIO HAYYHOT'O MHMPOBO33PEHHMS, TaK H
gyepes crienupuKy y4eOHOM NESATEIIbHOCTH, TpeOyroriei
MPOJIOJDKATEFHON  KOHIEHTPALIMM BHUMAHHUSA, CaMOCTOSITEIbHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOJYyUYEHHbIN pe3yJIbTar.

B ocHOBe MeToIuKH 00y4deHHMs anredpe U HauajlaM MaTeMaTH4eCKOro
aHaIM3a JeKUT JeATEIbHOCTHBIA TPUHIUI O0yYEeHHUS.

B ctpykType yuebHOro kypca «Anredpa 1 Hauajaa MaTeMaTH4eCKoro
aHaJIM3a» BbIJCJICHBI CIEAYIOIINE COJIePKATEIIbHO-METOIMYECKUE JTUHUU:
«Yucna u BeuuciaeHus», «OyHKIUU U Tpadukm», «YpaBHEHUS W
HepaBeHCTBa», «Hauana maremaTtnueckoro anamusa», «MHOXeCTBa U
Joruka». Bce OCHOBHbIE  COAEpKATEIbHO-METOAUYECKUE  JIMHUU
M3Yy4aloTCsd Ha NPOTSHKEHUU ABYX JIeT OOy4eHHUsI Ha YPOBHE CpEIHEro
oO1ero oOpa3zoBaHus, €CTECTBEHHO JOMOJHSS APYT APYTa U MOCTENEHHO
HAChIAsACh HOBBIMHM TeMaMu U pazjaenamu. JlaHHBIM y4eOHBIM Kypc
SIBJISIETCS MUHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSIET B ceOE COJIepIKAHUE
HECKOJBKMX MaTEeMaTHYeCKMX JWCIMIUIMH, TaKuX Kak anreopa,



TPUTOHOMETPHS, MaTEeMaTHYCCKWA  aHalIW3, TEOpUS  MHOMKECTB,
MaTeMaTHUecKas Joruka u japyrue. [lo mepe Toro kak oOydaromruecs
OBJIAJICBAIOT BCE OoJiee IMMPOKUM MATEMATHYECKUM ammaparoM, y HUX
MOCJICZI0BATEIBLHO (DOPMHUPYETCS W COBEPIICHCTBYETCS YMEHUE CTPOHUTH
MaTEMaTHYECKYI0 MOJC]b PEaJbHON CHUTyallid, NPHUMCHATH 3HAHWS,
MOJIy9eHHbIC TIPH  HM3yYeHUHW y4eOHOTO Kypca, JUIA  pCEIICHHS
CaMOCTOSITENILHO COPMYJIMPOBAHHON MaTEeMAaTHUSCKOM 3ajaud, a 3aTeM
UHTEPIPETHPOBATH CBOW OTBET.

CopepxarenpHO-MeTOIMYCCKass JUHUS «Uucia W BBIYUCICHUSD)
3aBepiiacT (OPMUPOBAHUE HABBIKOB HCIIOJIB30BAHUS JICHCTBHTEIBHBIX
YHCeIT, KOTOPOE OBIJIO HA9aTO HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsI.
Ha ypoBHe cpeanero o61miero oopasoBaHusi 0co060¢ BHUMaHUE YIESETCS
(OPMUPOBAHHUIO HABBIKOB PAIlMOHAIBHBIX BBIYUCIICHUH, BKIIOYAIONINX B
ceOsl MCITOIb30BaHKE PA3TUYHBIX (OPM 3aIllMCH YKCIIA, YMEHHE JeNaTh
NPHUKUAKY, BBINOJIHATh TPUOMKEHHBIC BBIYHACICHHS, OICHUBATH
YHCIIOBBIC BBIPAKEHUS, PAadOTaTh ¢ MaTeMaTHYCCKHMH KOHCTAHTaMHU.
3HaKkoMble ~ OOydJaromUMCSi ~ MHOXKECTBA  HATypPaJbHBIX,  IEJbBIX,
paIoOHaIBHBIX M JICHCTBUTEIBHBIX YHCEN JOTIOTHSIIOTCS MHOYKECTBOM
KOMIUICKCHBIX YHCENI. B KaXXIO0M U3 ATHX MHOXECTB PacCMaTPHBAIOTCS
CBOWCTBEHHBIC €My Crielin(pHUeCKre 3a/1a49H U OTIepaIiy: JeJICHUE HAIIEIIO,
OIIEpUPOBAHUE OCTATKAMHU Ha MHOYKECTBE IIEJIBIX YHCEIl, 0COOBIC CBOMCTBA
paIoHaIBHBIX U UPPANMOHATBHBIX YHCEIT, apU(PMETHUCSCKHUE OTICPAITIH, a
TAaK)KEe W3BJIICUCHUEC KOPHS HATypaJIbHOM CTCIICHHM Ha MHOXECTBE
KOMIUICKCHBIX YHCENI. biaromapss mocieIoBaTeIbHOMY PaCITUPECHUIO
Kpyra HCIIOJIb3yeMbIX YHCET W 3HAKOMCTBY C BO3MOXKHOCTSMHU UX
NPUMECHCHHUS  JUJIl  PEIICHUs  pasIuYHbIX  3a7ad  (QOpMHUpPYETCS
MPEICTAaBICHAE O CIUHCTBE MAaTeMaTHKH KaK HAaykKH U e€ pOjau B
MOCTPOCHUM MOJICIICH pealbHOTO MHpa, IIUPOKO HCIIOJIB3YIOTCS
000011IeHrE U KOHKPETHU3AIHA.

Jlvaust «YpaBHEHHS ¥ HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUN
BCEro OOy4eHHs Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusi, TOCKOJIBKY B
KaKIOM paszene [TporpaMMer PEyCMOTPEHO peleHne
COOTBETCTBYIOIIMX 3a7ad. B pe3ynbprare oOydYaromumecs OBIIAJICBAIOT
pa3IMYHBIME METOJIAaMU PEIICHHUS PaIllMOHATBHBIX, HWPPAUOHAIBHBIX,
MOKA3aTeIbHBIX, JIOTAPUPMUICCKUX U TPUTOHOMETPUICCKUX YpPaBHEHUHA,
HEPABCHCTB M CHUCTEM, a TaKXe 3ajJad, COJACpXKAIIUX ITapaMeTpHhI.
[TosrydeHHBIE yMEHHUS TIMPOKO WCIONB3YIOTCS TIPU  HCCIICIOBAHUH
(GYHKITUI C TIOMOIIBIO MPOU3BOIHOM, TIPY PEIICHUN TIPUKIIATHBIX 337a9 U
3a]1a4 Ha HAXOXJICHUE HaWOOJBIINX W HAMMCHBIINX 3HAYCHUH (YHKITUH.
JlaHHasI coqieprKaTeNIbHAS JIMHUS BKJIIOYAeT B ce0s Takke popmupoBaHue
YMEHHHM  BBIOJMHATH pacuérel 1o  (GopMmynaMm, TpeoOpa3oBaHUs
paIoHaIbHBIX, UPPAITUOHATLHBIX H TPUTOHOMETPUYICCKUX BBIPAKEHUH, a
TaK)K€ BBIPAKEHUI, COJEpKAIUX CTEeTeHu U Jorapudmbl. bmaromaps
U3YYCHHUIO alreOpandeckoro Marepuaja TPOUCXOJHWT JaJbHEHIee
pa3BHUTHE AITOPUTMHUIECKOTO U aOCTPAKTHOTO MBIIIJICHHS 00YYarOIIHXC,
GOpMHUPYIOTCS  HABBIKM  JIEAYKTHUBHBIX  PAcCYXKICHHH, pabOTBl ¢
CUMBOJIGHBIMH ~ ()OpMaMH, TPEICTaBICHHUS  3aKOHOMEPHOCTEH W
3aBHCHMOCTCH B BHJIC PaBEHCTB M HEpPaBEHCTB. AureOpa mpesaraet
3¢ (heKTHUBHBIC MHCTPYMEHTBI JIJIS PEIICHUS MPAKTUICCKUX M €CTCCTBCHHO-
HAYYHBIX 33724, HATJSITHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa
HayKH.



CopepxarenpHo-MeTonudeckass JuHusA «DyHKUMU U rpaduxm»
TECHO IMEPETIETACTCs C IPYTUMH JIMHUSAMHU Y4€OHOTO Kypca, TOCKOJIBKY B
KaKOM-TO CMBICIIE 3a/Ja€T MOCJIEeI0BAaTEIbHOCTh HU3YUYCHHUS MaTepHaa.
W3ydyeHnne  CTemeHHOHM,  MOKa3aTeIbHOW,  JIOTApU(PMUUYECKOH U
TPUTOHOMETPUUECKHUX (PYHKIIMI, NX CBOMCTB U IpaUKOB, UCIIOIH30BaHUE
byHKIU U1 peieHus 3a1a4 U3 APYyTux y4eOHBIX MPEAMETOB U PeaTbHON
KU3HU TECHO CBS3aHO KaK C MaTeMaTHYeCKHM aHaJM30M, TaK U C
pelieHreM ypaBHeHUMM W HepaBeHCTB. [Ipu 3ToM Oojblioe BHUMaHUE
yaensiercss GOpMHUPOBAHUIO YMEHHSI BBIpaXXaTh (pOpMYJIaMU 3aBUCMOCTH
MEX1y pa3IMYHBIMU BEIMYMHAMH, UCCIIEI0BATh MOJIyYEeHHbIE (YHKIUH,
CTpouTh WX Tpaduku. Marepuan 3Tol coaepKaTeIbHOW JTUHUU HaIeIeH
Ha pa3BUTUE YMEHHUI U HABBIKOB, MO3BOJISIIOIINX BBIPAaXKaTh 3aBUCUMOCTH
MEXy BETUYMHAMH B PA3IMYHON opMe: aHATUTUIECKOU, rpaduuecKoin
u cioBecHOM. Ero nzyuenue crnocoOCTBYeT pa3BUTHIO aJIrOPUTMUYECKOTO
MBIIIJICHUS, CIHOCOOHOCTHM K  OOOOIICHWI0O W  KOHKPETH3allHH,
VICIIOJIb30BAaHUIO aHAJIOTHUM.

CopepxarenpHast juHHMs «Hayama MaremaTHdecKoro aHaam3a»
MO3BOJIAET CYLIECTBEHHO PACHIMPUTH KPYT KaKk MaTeMaTU4YeCKUX, TaK U
OPUKIAIHBIX 3a7a4, JOCTYMHBIX OOydYalolUMCs, TaK Kak y HHUX
MOSIBJISIETCS  BO3MOXKHOCTh CTPOUTH TpadUKH CIOXHBIX  (YHKIH,
ONpeAeNsATh MX HAuOONbIIME M HaUMEHbUINE 3HAY€HUs, BBIYUCIATH
wionaan Guryp U oO0bEMBI Tell, HAXOJUTh CKOPOCTH M YCKOPEHHS
npoueccoB. JlaHHas cogepxaTenbHas JIUHUS ~ OTKPBIBAET HOBBIC
BO3MOXXHOCTH  TOCTPOEHHUS MaTeMAaTUYECKUX MOJeNIe  peajbHBIX
CUTYyalluH, TIO3BOJISIET HAXOAUTh HaWjIydylllee PEIIeHUEe B MPUKJIAJHBIX, B
TOM YHCJIE COLIMATTbHO-9KOHOMUYECKHUX, 3aJauax. 3HAaKOMCTBO C OCHOBaMH
MaTEMaTHYECKOr0 aHaliu3a CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO,
(bopMaIbHO-IOrMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO
YMEHHUI pacro3HaBaTh IMPOSIBICHUS 3aKOHOB MaTeMaTUKH B HayKe,
TeXHUKE U HcKyccTBe. OOyuaromecss y3HAIlOT O BbIAAIOIIMXCS
pe3yJibTaTax, NOJyUYEeHHBIX B X0/I€ Pa3BUTHUSI MATEMAaTUKH KaK HayKH, U 00
UX aBTOpaX.

CopepxxarenpHO-MeTOIMYEeCKass JUHUS «MHOXECTBa U JIOTHKa»
BKJIIOYAET B Ce€O0s 3JIEMEHThl TEOPHUH MHOXKECTB M MaTeMaTH4YECKOil
jorukd. TeopeTuKo-MHOKECTBEHHBIE MPEACTABICHUS IPOHU3BIBAIOT BECh
KypC HIKOJIbHOM MaTeMaTHKU M MpejjararT Hanboyiee YHHBEpCAIbHbIN
A3BIK, OOBEIUHAIOMINN BCE Pa3/Iesibl MATEMATUKH U €€ MPUIIOKESHHUM, OHU
CBSI3bIBAIOT Pa3Hble MAaTEMaTHUUECKHUE TUCHUIUIMHBI U UX TPUIIOKEHUS B
eauHoe 1enoe. [loaToMy BaxHO JaTh BO3MOXKHOCTH OOydaroniemycs
MOHUMATbh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMAaTUKH U
HCIIOJIb30BaTh €ro Uil BBIPAKEHHUS CBOMX MbICIEH. JIpyruM Ba)KHBIM
MPU3HAKOM MaTEeMaTHKHU KaK HayKH CJIeIyeT MPU3HATh CBONCTBEHHYIO €if
CTPOTOCTh OOOCHOBaHMI U ClEOBaHHE OMNPEACIEHHBIM IpaBUIaM
MOCTPOCHHUS JOKA3aTEeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU MaTeMaTHYeCKOi
JIOTUKHU CTIOCOOCTBYET Pa3BUTHIO JJOTHYECKOTO MBIIIIEHUS 00yYaromuxcs,
M03BOJIIET UM CTPOUTH CBOM PACCYK/ICHUS Ha OCHOBE JIOTUYECKUX MPaBUJI,
(opMupyeT HABBIKK KPUTUYECKOTO MBIIICHUSI.

B yde6HOM Kypce «Anredpa u Hayansa MaTEMaTHUYECKOTO aHAIN3a»
OPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJEIIMPOBAHUS, KOTOPbIE
NpU3BaHbl  CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOCHHUS
MOJEJIEN PeabHbIX CUTYaALUH, UCCIEA0BAHUSA 3TUX MOJEIIEU C IIOMOLIBIO



anmaparta aiareOppl W MaTeMaTUYeCKOro aHalwu3a, WHTEPIPETAINH
MOJIYYEHHBIX pe3yibTaToB. Takue 3adaHus BIUICTEHbI B KaXABIA W3
pa3lieJioB MPOrpamMMbl, TOCKOJBKY BECh Marepuaja ydeOHOTO Kypca
ITUPOKO UCIOJIB3YETCsI JIJIsl pelieHrs MPUKIaAHBIX 3a1a4. [Ipu pemenun
peaNpbHBIX ~ MPAKTUUECKWX  3a7a4  OOydYarompecs  Pa3BHBAIOT
Ha0II0AaTEIHPHOCTD, yMEHUe HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, UCII0JIb30BaTh aHaJIOTHUIO, 000011aTh u
KOHKpPETH3UpOBaTh mpobiieMy. JlesTenbHOCT, 1O  (HOPMHUPOBAHUIO
HaBBIKOB DEIICHUS TPHUKIAJAHBIX 3a/ad OPTaHu3yeTcsl B TPOIecce
M3ydeHuss BceX TeM y4eOHOro Kypca «Anrebpa u  Hadana
MaTEeMaTUYECKOTO aHaTN3ay.

Ha u3ydenne yue6HOTO Kypca « AnreOpa 1 Hadajia MaTeMaTHIeCKOTO
aHanm3a» oTBoauTcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B HEJIEII0),
B 11 knacce — 136 4acoB (4 4yaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Yucuaa ¥ BbIYMCICHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOH,
MPOLEHTHI, OECKOHEUHBIE epuoandeckue apodu. [Ipumenenue npobdeit u
IIPOLIEHTOB Ul PELICHUS NPUKIAJAHBIX 3a4a4 W3 Pa3JIMYHBIX OTPACIIEU
3HAHUU U PEaJbHOM KU3HHU.

JlericTBUTENBHBIE YKCa. PalnOHaIbHBIE U UPPALIMOHAJIBHBIE YHCIIA.
ApudmeTnueckre omnepauud ¢ ACUCTBUTEIbHBIMU YHCIaMU. MOIyiib
JICHCTBUTENHHOTO YKCia U ero cBoiicTBa. [IpubnnxEHHbIE BHIYUCICHHUS,
IIPAaBWJIA OKPYIVIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ nensiM nokasaresieM. bunom Herotona. Mcnone3oBanue
noaxosuiet (GopMbl 3amucH ACHCTBUTEIBHBIX YHUCEN I PELICHHS
IIPAKTUYECKUX 3a/1a4 U NIPEICTABIICHUS JAHHBIX.

ApudmeTniecKkuii KOpeHb HATYPaJIbHOM CTENEHHU U €T0 CBOICTBA.

CreneHp ¢ pallMOHAJIBHBIM MOKA3aTEIEM U €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapudpm uwmcna. CpoiictBa Jorapudma. JlecaTuunble u
HaATypaJbHbIC JIOTAPU(PMBI.

CuHyC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC YMCIIOBOI'O apryMeHTa.
ApKCHHYC, apKKOCUHYC M apKTAaHI'€HC YUCIOBOTO apIyMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxzaecTBa 1 ToXKIECTBEHHBIE TPEOOpa30oBaHusl. Y paBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCHIIBHBIE YpaBHEHHS W YPAaBHEHUSA-CIECIACTBUS.
HepaBencTBo, perieHne HepaBeHCTBa.

OcHOBHBIE METOJBI PEHICHHUS LETbIX U APOOHO-pAIlMOHATBHBIX
YPaBHEHHU U HEPABEHCTB. MHOrOWIEHBI OT OJJHOM MEpEMEHHOMU. [[enenHue
MHOTI'O4JICHa HA MHOT'OWIEH C OCTaTKOM. Teopema be3y. MHorounessl ¢
nenbiMu ko3 dunrentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUM, COJAEPKAIINX CTEIIEHU U
KOPHH.

WppauronaneHble  ypaBHeHHs. (OCHOBHBIE METOJBI PELICHHUS
MppauvOHaIbHbIX YPAaBHEHUM.

[Toka3atenbHble  ypaBHEHHs. (OCHOBHBIE  METOJbl  PELICHUS
ITIOKA3aTEJIbHBIX YPABHEHUN.

[IpeoOpa3oBaHue BbIpaXEHHH, COEPIKALIUX JOTapU(PMBI.

Jlorapudmuueckue ypaBHeHUs. (OCHOBHBIE METOABl PELICHUS
Jorapu(MHUUECKUX YpaBHEHHII.

OcHoBHBIE TpuUroHOMeTpuueckne ¢opmynbl. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIpAXEHHUU. PemieHue TPUTrOHOMETPHUUYECKUX

YPaBHECHUM.
Pemienne cucrem JMHEHHBIX ypaBHEHMH. Marpuna CUCTEMBI
JUHEHHBIX  ypaBHeHMid.  Omnpenenurens  Marpuupl  2X2,  €ro

F€OMETPUYECKUM CMBICII M CBOMCTBA, BBIYHCICHHE €r0 3HAYCHWS,
IIPUMEHEHUE ONPEACIMTENS ISl  PELIEHUS CHCTEMBI JIMHEHHBIX
ypaBHeHUHN. Pemenue mnpuKIagHbIX 3a7ad €  [IOMOLIBIO CHCTEMBI
JMHEWHBIX ypaBHEeHUM. VccnenoBanue noCTpOCHHOM MOJIENN € IIOMOLIBIO
MAaTpHIL U OIIPEAECIUTENEH.



IlocTpoeHne MaTeMaTHYECKUX MOJEIEH PpPEAIbHOW CUTyalHuH C
IIOMOIIBI0O YPAaBHEHUM U HEPaBEHCTB. lIpuMeHeHue ypaBHEHHU W
HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX 3aJad M 3aa4 U3 pa3IMyHbIX
oOJacTell HAyKH U peaibHOM KU3HU.

DYyHKIUHN U TPAPUKHU

Oyukums, cnocodbl 3amanus GyHKIUH. B3aumHO o0OpartHbIe
byukun. Komnosunus ¢yskuuit. ['paduk ¢yHKImu. DnemeHTapHbIE
npeobpa3zoBanus rpauKkoB QyHKIUHA.

OO6nacTe ompeaeneHUs U MHOXKECTBO 3HaueHuM ¢GyHKuuu. Hymm
byakiun. IlpoMexyTkn 3HAKONOCTOSHCTBA. YUETHbIE M HEUETHBIC
¢byukun. [lepumoguueckne ¢ynkuuu. I[IpomMexyTKh MOHOTOHHOCTH
¢byakun. MakcumyMbl U MUHUMYMBbl  GyHKUuH. HawubGomnbinee u
HAaUMEHbIIIee 3HAYCHUS (PYHKIIMHU Ha TPOMEKYTKE.

JluneiiHas, KBaApaTHYHas W  JpOOHO-IMHEWHas  (QyHKUIUU.
DJeMEeHTapHOE UCCIIEeIOBaHNE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHas (QyHKUMS C HATypaJbHBIM U LEJbIM TMOKa3arenem. Eé
cBoiictBa u rpaduk. CBoiicTBa U rpaduK KOpHS N-OM CTENEHH Kak
GbyHKIUM 00paTHOM CTENEHU C HATYPaJIbHBIM [TOKA3aTEIEeM.

[TokazarenpHass W Jorapudmuueckas (QyHKIHMH, UX CBOHCTBA U
rpaduku. Vcnons3oBanue rpadukoB QyHKIUN A1 peIICHUS] YpaBHEHH.

Tpuronomerpruueckas OKPY’KHOCTb, onpeeIeHue
TPUTOHOMETPUUECKUX (PYHKIMI YHUCIOBOTO apryMEHTa.

OYHKUMOHAIBHBIE 3aBUCUMOCTH B pPEAJNBHBIX MpOLEccax H
apreHusx. ['paduku peanbHbIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKOro aHAIU3A

ITocimenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS ITOCJICAOBATEILHOCTEH.
Meron mareMaTM4ecKOM HWHIYKIUMU. MOHOTOHHBIE M OIPaHUYECHHBIC
MIOCJIEIOBATENbHOCTH.  VICTOpUST  BO3HMKHOBEHHUS MaTeMaTHYECKOIro
aHaJIM3a KaK aHaJln3a 6ECKOHEUYHO MaJIbIX.

ApudmeTrnueckass U TeoMeTpHUecKas Nporpeccu. beckoHedHO
yObIBaromasi reomerpudeckass mporpeccus. CymMma  OECKOHEYHO
yObIBaro1ei r€OMETPUYECKON [IPOIPECCUH. JInnennbIi u
AKCIIOHCHIMAJIBHBIN pocT. Yucno e. dopMysia CIOXKHBIX IPOLIEHTOB.
Hcrnonbs3oBaHre IPOrpeCCHH ISl pELIEHUS pEaTIbHBIX 33]1a4 PUKIIaTHOTO
Xapaxkrepa.

HenpepeiBHble (QyHKIMM U WX CBOMCTBAa. TOYKM pa3pbiBa.
Acumntotsl rpadpukoB QyHkimid. CBoMcTBa (PYHKIMI HETIPEPHIBHBIX Ha
oTpe3ke. MeToJl MHTEpBAJOB Il PELICHHUsS HEpaBeHCTB. lIpuMeHeHue
CBOMCTB HEMIPEPHIBHBIX (PYHKIIUH JIJIsl peIIeHus 3a/1a4.

[lepass u Bropas mnpousBoanbie (QyHkuuu. Omnpenenenue,
reOMETPUYECKUA U (PU3NYECKUIl CMBICT MPOU3BOJHOW. YpaBHEHHE
KacaTelabHOU K rpaduky QyHKIUH.

[IpousBogubie 3nemeHTapHBIX (yHKUMNA. [IpomsBogHas cymwsl,
MPOU3BEICHNUS, YACTHOTO U KOMITO3UIIUU (YHKITHIA.

MHoKecTBa M JIOTMKA

MHOXecTBO, omepanuu HajJ MHOXKECTBAMH M MX CBOWCTBA.
Huarpammbl Oiinepa—Benna. [IpuMeHeHne TE€OpETUKO-MHOKECTBEHHOTO
anmnapara JJisl OIMCAaHUs PeabHBIX MPOLECCOB U SIBICHUM, IPU PEILICHUH
3aJa4 U3 IPYruxX yueOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa,
CJIEJICTBHE, 10OKA3aTEeIbCTBO, PABHOCUJIBHBIE YPaBHEHMUS.



11 KITACC

Yucua v BbIYMCICHUSA

Harypanpubie u nensie yucna. [Ipumenenne npu3HakoB JEIMMOCTH
[EJbIX YHCEN, HauOonpImmil obmmii nenutens (manee — HOJl) u
HanMeHbiniee obmee kpatHoe (manee — HOK), ocraTtkoB mo momyo,
anroput™a EBKimaa juist pemenus 3a1a4 B LEJIbIX YUCIIaAX.

KommiekcHble yucia. AusreOpanyeckas U TPUTOHOMETpHYECKAs
(GOopMBI 3anucy KOMILJIEKCHOTO 4YHCia. ApHU(PMETHUECKHE ONEepaluu C
KOMIUIEKCHBIMU  yuciaMd. W300pa’keHne KOMIUIEKCHBIX YHCeT Ha
KoopauHaTtHOM 1uiockoctd. dopmyna Myaspa. KopHu n-oi creneHu us
KOMIUIEKCHOTO yucia. [IpumMeHeHre KOMIUIEKCHBIX YHCEI ISl PELICHHUs
(bu3MYECKUX U TEOMETPUUECKUX 3a]au.

YpaBHeHHs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSA. PaBHOCUIIBHBIE HEPABEHCTBA.

OTO0p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C TOMOIIBIO
TPUTOHOMETPUYECKOM OKPYKHOCTH. PemieHune TpUrOHOMETPUYECKHUX
HEPABEHCTB.

OcCHOBHbBIE METOJIbI PEIICHUS MOKA3aTENbHBIX U JOrapu(OMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJBl  PEHIEHUS CHUCTEM M  COBOKYITHOCTEM
paloHaIbHBIX, HPPAMOHAIBHBIX, MTOKA3aTEIbHBIX U JOTapU(PMHUUECKUX
YPaBHECHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.

IIpumenenue ypaBHEHUM, CHCTEM MW HEPABEHCTB K PEIICHUIO
MaTEeMaTHYECKUX 3a/ad W 3a/Jad U3 Pa3n4yHbIX oOJjacTeil HaykKu H
peaNbHOM KU3HU, HUHTEPIIPETALN TOJyYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKHU

I'paduk  xomnosumuu  ¢yHkuui. ['eomerpuueckue  0Opasbl
YPaBHEHHU U HEPABEHCTB HA KOOPIMHATHOU INIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TpapuKU.

['padmyeckue MeTOObI pELICHUS ypaBHEHWH W HEPABEHCTB.
['padmyeckue MeToAbI pelIeHs 3a7a4 ¢ MapaMeTPaMHU.

Hcnonb3oBanne rpadukoB GYHKIUN ISl KCCIETIOBAaHUS MPOLIECCOB
M 3aBUCHUMOCTEM, KOTOPbIE BO3ZHUKAIOT NPHU PEIICHHWM 3a1a4 U3 JPYyTUX
y4E€OHBIX MPEIMETOB U PEATLHON KU3HHU.

Havana mareMaTH4eCcKOro aHAJIU3A

[Ipumenenne mTPOM3BOJHOW K HCCIAeNOBaHUIO (YyHKUMNA Ha
MOHOTOHHOCTh M 3KCTpeMyMmbl. HaxoxaeHue  HauOONbLIETO |
HAaWMEHBIIIETO 3HAYCHUIN HEMPEPHIBHOW (PYHKITUU HA OTPE3KE.

IIprmenenne Mpon3BOIHON JJI HAXO0KICHUS HAUJTy4IlIero PEeIICHUs
B IPUKJIAAHBIX 3aJadax, I ONPENCIICHUS CKOPOCTH U YCKOPEHUs
npolecca, 3a1aHHOT0 (POPMYJION UITH TPAPUKOM.

[TepBoobOpasnas, OCHOBHOE CBOMCTBO NepBOOOPA3HBIX.
[lepBooOpa3ubie sneMeHTapHBIX (QyHkumid. [lpaBuina HaxoXIEHUS
MepBOOOPA3HBIX.

WNuterpan. l'eomerprueckuii CMBICI UMHTErpana. Beramcienue
ornpeaenéHHoro uuTerpaia mno gopmyine Hetotona-JleitOnuna.



[Ipumenenne wuHTErpana sl HAXOXKIEHUS IUIOMIAJEH IUIOCKUX
¢buryp u 00bEMOB reOMETPUIECKHUX TEJL.

[Tpumepsl peLIeHuit g depeHnnaIbHbIX YpaBHEHUH.
MaremaTnueckoe MOJEIMPOBAHUE PEATBHBIX MPOIECCOB C MOMOIIBIO
g depeHInaTbHbIX YpaBHEHUI.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YYEGHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YI'JIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJAHEI'O OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:knaHCKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH OOyYaromerocss Kak
aKTUBHOTO M  OTBETCTBEHHOTO YJ€Ha POCCHUUCKOro  OOIIEecTBa,
NpeICTaBJICHHE O MaTEeMaTHYEeCKHMX OCHOBAaX (DYHKUMOHHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBICHUHM, MPOLEAYp TpakJaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJEHCTBOBATh C
COLIMAJIbHBIMU HMHCTUTYTAMH B COOTBETCTBHM € HX QYHKIUSIMH U
Ha3HA4YCHHEM;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHMSA

c(hOpPMHUPOBAHHOCTh POCCHUUCKOW TPaXTAHCKONW HICHTHUYHOCTH,
YBAKEHMS K IPOLLIOMY M HACTOSAIIEMY POCCHMCKOM MAaTeMaTHKH,
LIEHHOCTHOE OTHOILUEHWE K JIOCTHKEHHUSIM POCCHUHCKMX MAaTEMaTUKOB U
POCCHICKON MaTeMaTUYE€CKOW IIKOJIbI, HCIIOJIb30BAHUE ITUX JOCTUKECHUN
B JPYTUX HayKax, TEXHOJOTHUAX, chepax SKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME  JyXOBHBIX  LEHHOCTEH  POCCUMCKOIO  HApoAa,
c(OpPMUPOBAHHOCTh HPABCTBEHHOTI'O CO3HAHUS, STHYECKOTO IMOBEIACHMUS,
CBA3aHHOIO C IPAaKTUYECKHUM IPUMEHEHUEM JOCTHKEHUW HAyKu H
JEATENBHOCTBI0 YUYEHOI'O, OCO3HAHHWE JIMYHOTO BKJIAJAa B IOCTPOEHUE
YCTOMYMBOTO Oy ayIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE  OTHOIIEHHWE K  MHpPY, BKIHOYAas  3CTETHKY
MaTeMaTUYeCKNX 3aKOHOMEPHOCTEHW, OOBEKTOB, 3amad, peIIeHUH,
pacCyXJIeHUl, BOCHPUUMYMBOCTH K MAaTEMaTUYECKHM  aCHEKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA;

5) pusnyeckoro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh YMEHHSI IPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/I0pOBOr0 M Oe3omacHOro obOpasa >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3[I0POBBIO (370pOBOE MUTaHKE, COATAHCUPOBAHHBIN
pPeKUM 3aHATUA U OTAbIXa, peryispHas (Qu3andeckas aKTUBHOCTD),
¢u3nueckoe  COBEpPUICHCTBOBAHHWE  MPH  3aHATUAX  CHOPTUBHO-
03I0pPOBUTEIBHOM JEATEIBHOCTBIO;

6) Tpy10BOr0o BOCIIUTAHUS:

TOTOBHOCTD K TPYZY, OCO3HAHUE LEHHOCTU TPYI0JIt00us, HHTEPEC K
pa3nuuHbiM chepaMm MpodecCUOHATBHONU NIEeATEIbHOCTH, CBS3aHHBIM C
MaTE€MaTUKOW M €€ NPHIOKEHUSIMU, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOD Oyay1iei nmpodeccun U peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE
IJIaHbI, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTUYECKOMY O0pa30BaHUIO U
camM000pa30BaHuUIO Ha MPOTSHKEHUHU BCEH KU3HU, TOTOBHOCTD K aKTUBHOMY
YYaCTHI0 B  PEIICEHHMH NPAKTUYECKUX  3aJad  MaTeMAaTHYECKOU
HaIIPaBJIECHHOCTH;

7) 3K0JIOrH4€CKOro0 BOCIIMTAHMS

c(OPMUPOBAHHOCTh ~ HKOJIOTMUECKON  KYJbTYpbl, IOHUMaHHE
BIIMSHUS ~ COLMAIbHO-3KOHOMUYECKHX  IMPOLECCOB HA  COCTOSIHUE



OPUPOTHON M COILMAIbHOM Cpellbl, OCO3HAHUE TJI0OATBFHOTO XapakTepa
HKOJIOTMYECKUX MPOOJIeM, OpUEHTALMS HA IPUMEHEHHE MAaTEMAaTHYECKUX
3HaHUW JUIs pelieHusl 3a7ad B OOJACTH  OKpYy)Karollel Ccpejpbl,
IJJAHUPOBAHKME IMOCTYNKOB M OLEHKU MX BO3MOJKHBIX IMOCJIEICTBHM IS
OKPYXKaroLIEn Cpebl;

8) neHHOCTH HAYYHOI'0 TO3HAHUA:

c(OpMUPOBAHHOCTh MUPOBO33pPEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W OOIIECTBEHHOM NPaKTHUKH,
MOHUMAHUE MaTEMaTUYECKOW HayKH Kak cQepbl 4YeIOBEYECKON
NEeATEIbHOCTH, JTanoB €€ pa3BUTUA W 3HAYUMOCTU JUISI Pa3BUTHUSA
LIMBWIN3AllUM, OBJAJACHUE S3bIKOM MAaTEMaTUKH W MaTEeMaTUYECKON
KYyJbTYypOH KaK CpEICTBOM IO3HAaHHUS MHPA, TOTOBHOCTb OCYLIECTBISTh
IIPOEKTHYI0 M HCCIEA0BATENIbCKYIO JEATEIbHOCTh MHIWBUAYaJIbHO U B
rpynrme.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTesibHBbIE YHUBEPCAJIbHbBIE YUeOHbIE 1elicTBUSA

ba3oBble Jioruueckue 1eMcTBHA:

BBISIBIIATH U XapaKTEpU30BaTh  CYIIECTBEHHBIE  MPHU3HAKH
MaTeMaTUYECKNX OOBEKTOB, MOHATHUN, OTHOIICHHH MEXIY MOHSITHSIMH,
(dhopMyTUPOBaTh OMPEIEICHUS MOHSATUH, YCTAaHABINBATH CYIIECTBEHHBIM
MpPU3HAK KiIacCU(UKAIINKM, OCHOBAHUS IS OOOOIIEHUS W CpaBHEHUS,
KPUTEPUU TIPOBOUMOTO aHAJIH3a;

BOCIIPUHUMATh, (OPMYJIUPOBATh W MPEOOPA3OBHIBATH CYXKICHUS:
YTBEPAWTEIIbHBIE W OTPHUIATE/IbHBIC, CAMHUYHBIE, YAaCTHBIE W O0OIIHe,
YCIIOBHBIC;

BBISIBIIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3U W
npoTuBOpednsi B (paKTax, MaHHBIX, HAOMIOACHUSX M yTBEPKICHUSX,
npemyiaraTh ~ KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JIeNaTh BBIBOJBI C MCTIOJB30BAHUEM 3aKOHOB JIOTHKH, JI€TyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIIOUCHHH 110 aHATIOTHH;

MPOBOJIUTh CAMOCTOSITETILHO JOKA3aTeIhCTBA MaTEeMaTHYECKUX
YTBEPKICHUH (TIPSIMBIE W OT IPOTUBHOTO), BRICTPAaUBATh apTyMEHTAIIHIO,
MPUBOJNTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

BbIOMpaTh CHoco0 pemieHus Y4yeOHOM 3agaun  (CpaBHUBATH
HECKOJIbKO BApHWAHTOB PEIIEHUs, BHIOMpaATh HamOoJiee MOIXOIAIINN C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBrle uccienoBarejbCcKue AeHCTBUA:

WCIIOJIh30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNA HHCTPYMEHT
Mmo3HaHus, (HOPMYIUPOBATH BOIMPOCH], (PUKCHPYIONIUE MPOTHBOpPEUNE,
mpo0JeMy, YCTaHaBIMBATh UCKOMOE U JIaHHOE, (DOPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UINIO, MHECHUE;

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT,
MCCJICIOBAHNE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEM MaTEeMaTHYECKOTO
0o0BeKTa, SIBJICHHS, TPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00BeKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;



CaMOCTOSATENbHO (hopMyIHupoBaTh OOOOIEHUS Y BBIBOJBI  TIO
pe3ysbTaTaM MPOBEAEHHOTO HAONIOACHUSA, HCCIEAOBAHUSA, OLIEHUBATH
JOCTOBEPHOCTH MOJTYUYSHHBIX PE3YJIbTAaTOB, BHIBOJOB U 000OIICHHIA;

MPOTHO3UPOBaTh BO3MOXKHOE pa3BUTHE TMIpolecca, a Takke
BBIIBUTATh MPEIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

BBISBJIATH JEPUIUTH MHQOPMAIUK, JaHHBIX, HEOOXOAMWMBIX ISt
OTBETa Ha BOIMPOC U JIs PEIICHUS 3a]auH;

BbIOUpaTh HMHOOPMALMIO U3 MCTOYHHKOB PAa3JIMYHBIX THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALIUIO
pa3IMYHBIX BUIOB U (HOPM IpEICTABICHHUS;

CTPYKTYypUpOBaTh MHGPOPMAIUIO, MPEACTABIATh €€ B Pa3IUYHBIX
dbopMax, WILUTIOCTPUPOBATH I'padUIECKU;

OLICHMBATh  HAAEKHOCTH HMHPOpPMAIIMM 1O  CaMOCTOSITENIHHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHbIE YHUBEPCAJIbHbIE yueOHbIe 1eiicTBUSA

OO0menne:

BOCIIPUHUMATh W (HOPMYIUPOBATh CYKIACHUS B COOTBETCTBHH C
YCIIOBHSIMH H LIEJISIMH OOIIEHWSI, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pPCHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, JIaBaTh MOSCHEHHS IO
X0y pelIeHus 3aa9i, KOMMEHTHPOBATh MOJTYYCHHBIN Pe3yIbTaT;

B X07i¢ 00CYXJICHHsI 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM
TEMBI, POOJIEMBI, pEIIaeMOii 331a4M, BEICKa3bIBATh UJICH, HAIICJICHHBIC HA
MIOUCK PEUICHHUsS, COTIOCTABIISATh CBOM CYXKACHUS C CYXICHUSMHU JPyTUX
YYaCTHHKOB JTUAJIOTa, OOHAPYKUBATh PAa3IMYMe U CXOJCTBO IMO3UIUHA, B
KOPPEKTHOH opme (HopMyITUpOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

NPEJCTABIATh PE3yJAbTaThl PEIICHHWsS 3aJadd, dKCIEPUMEHTA,
UCCIIEIOBaHMs,  TPOEKTa, CaMOCTOSATEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHSI C YYETOM 3a/1a4 MPE3SHTALMU U OCOOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIe YHUBepCaJbHbIe yUeOHbIe AelicTBUSA

Camoopranusanus:

COCTaBIISITh IJIaH, AITOPUTM pEUICHHs 3aJadyH, BbIOMpaTh CHoco0
pelieHuss ¢ y4€TOM  UMEIOUIMXCA  PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHU I
¢ y4€TOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOLHOHAIBHBII MHTEIEKT:

BJIa/ICTh HABBIKAMHU II03HABATEIBHOU peQIIEKCMH KaK OCO3HAHUS
COBEpIIAeMbIX JIEHCTBUN M MBICIUTEIbHBIX MPOIECCOB, UX PE3YJILTATOB,
BJIQJIETh CHOCOOaMH CaMONPOBEPKH, CaMOKOHTpOJIA IIpolecca M|
pe3yJibTaTa peuieHusl MaTeMaTHYeCcKon 3a/1auH;

MpeIBUIIETh TPYJHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTH MPHU PEILICHUN
3aJa4i, BHOCUTH KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSITENCTB, TAHHBIX, HAMIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHE Pe3yJibTaTa LEIN U YCIOBUAM, OOBICHSITD
OPUYUHBI JOCTHKEHHS WM HEJOCTHKEHHS PE3yJIbTaTOB JIEATEIbHOCTH,
HAXOIUTh OMIMOKY, 1aBaTh OILIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEIbHOCTD:

NOHMMAThb M HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOH U
VHANBHUAYaTbHON pabOTHI IPU PEIICHUH yUeOHBIX 3a/1a4, IPUHUMATh LEb



COBMECTHOHM JEATEeNbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOMU
paboThl, pacpeAenaTh BUIbI paboT, JOTOBapUBATHCA, 00CYKIaTh MPOLIECC
U pe3ysIbTaT paboThl, 00001aTh MHEHUS HECKOJIBKHX JIIOJICH;
y4acTBOBaTh B I'PYNMNOBBIX (opMax paboThl (00CykaeHus, oOMeH
MHEHUH, «MO3TOBBIE IITYPMbD» U UHBIE), BBIMOJIHITH CBOIO YacTh paOOTHI
U KOOPJWHUPOBATH CBOM MACUCTBHS C JPYTUMHU YICHAMHU KOMAaHJBI,
OLICHHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xoniry o0yuenus B 10 kinacce 00ydaronuiics moxyduT CIEAYIONNe
IpeIMETHbIE Pe3yJIbTaThl MO OTACIbHBIM TeMaM padoudeld MpOorpaMMel
y4eOHOro Kypca «Airedpa u Hauajga MaTeMaTHYECKOTO aHAIHU3ay:

Yucuaa 1 BbIYUCICHHUSA:

CBOOOJHO  OMEpPUPOBATh MOHATHUAMU: PAIUOHATIBHOE  YHCIIO,
OeckoHeyHas mepuoudeckas 1pook, MPOLEHTHI, UPPALMOHATIEHOE YHUCIIO,
MHOXECTBA PALMOHAJIBHBIX W  JEHCTBUTEIBHBIX YHUCEJ, MOAYJb
JIICUCTBUTEIILHOTO YHCJIA;

NPUMEHSTH IPOOH M MPOLEHTHI AJIs PEIIeHUs MPUKIAIHbIX 3a/1a4 U3
Pa3IMYHBIX OTPACJIEN 3HAHUU U PEATIbHOU KU3HU;

NPUMEHSTh NPUOMIKEHHBIE BBIYUCICHHUS, TpaBUIa OKPYIJICHUS,
MIPUKUJIKY U OLIEHKY p€3yJIbTaTa BEIYMCIICHU;

CcBOOOHO ONEPUPOBATH MOHATUEM: CTETEHb C IEJIbIM MOKa3aTeseM,
MCIIOJIb30BaTh MOAXOAAIIYI0 (POpMY 3alUCH JEHCTBUTEIBHBIX YHCEN NI
pEeLIeHUs NPAKTUYECKUX 3a7a4 U MPEACTABICHUS TaHHbIX;

CBOOOJHO OMEpPUPOBATh TMOHATHEM: apU(PMETHUYECKHI KOPEHb
HATYpPAJIbHOM CTEIIECHU;

CBOOOJHO OMNEpUpPOBaTh MOHSATHEM: CTENEHb C PALHUOHAIBHBIM
IIOKa3aTeleM;

cBOOOHO ONEPUPOBATH MOHATUSAMU: JIOTAPU(PM YHUCIIA, TECATUUHBIC
U HaTypaJibHbIE JIOTapU(PMBL;

CcBOOOJHO OMNEpPUpPOBATh MOHATHAMH: CHHYC, KOCHHYC, TAaHIE€HC,
KOTaHI'€HC YHCIIOBOTO apryMEHTa;

ONEepUpPOBaTh MOHATHSMU: APKCHUHYC, ApPKKOCHHYC M apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO OMEpUPOBATh MOHATHSIMH: TOXAECTBO, YpaBHEHHE,
HEPaBEHCTBO, PABHOCWIbHBIE YPAaBHEHUS W YPaBHEHUS-CIEACTBUS,
PaBHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTh Pa3jINYHble METObI PEUICHHS PAllMOHATBHBIX U IPOOHO-
palMOHAIBHBIX YPABHEHUH, IPUMEHATh METOJ MHTEPBAJIOB JJI PELICHUS
HEPaBEHCTB;

CBOOOZIHO OMEpPHpPOBATh MOHATHUSMHU: MHOTOWIEH OT OJHOM
NEPEeMEHHON, MHOTOWIEH C UeNbIMH  KO3(pUIMEHTaMH, KOPHH
MHOI'OWIEHA, IPUMEHSTh AEJICHHE MHOTOYJIEHA HA MHOTOYJIEH C OCTaTKOM,
teopeMmy be3y u reopemy Buera 1 pemienus 3anay;

CBOOOJHO  OMEpPUPOBaTh  MOHATHUAMU:  CUCTEMA  JIMHEHHBIX
YpPaBHEHUHM, MaTpula, ONPEACIUTENh MaTpulbl 2 X 2 H  €ero
Ir€OMETPUYECKHUI CMBICII, UCIIOJIB30BATh CBOMCTBA ONPEAETUTEIS 2 X 2 17151
BBIYMCIICHHUSI €0 3HAYEHHMs, MPUMEHATH ONPEIEIUTENH ISl pPELICHUs



CUCTEMbI JMHEWHBIX ypaBHEHUU, MOJEIUPOBATH PEAJbHBIE CUTYaIlMH C
MOMOIUIBI0 CUCTEMbI JIMHEWHBIX ypaBHEHUH, HCCIEAOBATh MOCTPOCHHBIE
MOJIETIM C TOMOINBIO MAaTpUIl U ONpPEACIUTENCH, HUHTEPIPETUPOBAThH
MOJTyYEHHBIN Pe3yJIbTaT;

MCIIOJIb30BaTh CBOWCTBA JIEUCTBUN C KOPHAMHM AJIs peoOpa3oBaHUs
BBIPAKCHN;

BBITIOJHATH NMPEOOPA30BAHMS YMCIOBBIX BBIPAXKEHUN, COACpPMKAIIUX
CTETeHU C PAllMOHAJIbHBIM ITOKa3aTeleM;

UCIIONIb30BaTh  CBOMCTBa JjorapudmoB uisi  mpeoOpazoBaHUs
Jorapu(pMUUECKUX BBIPAKECHUM;

cBOOOJIHO OTIepUPOBATH MOHSITUSIMHU: UppalMOHATIbHBIE,
MoKa3aTeIbHbIE U JIOTApU(PMUIECKUE YPABHEHUS, HAXOAUTh UX PEIICHUS C
MOMOIIbI0 PAaBHOCUJIBHBIX TMEPEXOJI0OB WM OCYIIECTBISISI IPOBEPKY
KOpHEW;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYINbI ISt
npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAXKECHUM;

CBOOOJIHO  OMEpPUPOBaTh  MOHATHEM:  TPUTOHOMETPHUYECKOE
ypaBHEHUE, MPUMEHATh HEOOXOAUMbIE (POPMYJIBI JJI PEIICHUS OCHOBHBIX
TUIIOB TPUTOHOMETPUUECKNX YPaBHEHUH;

MOJIETTUPOBATh pealbHbIE CUTyallMH Ha S3bIKE alreOpbl, COCTABIATh
BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA 0 YCIOBHUIO 33/1a4H, UCCIIEIOBATh
MOCTPOCHHBIE MOJIENIU C UCIOJIb30BAaHUEM allnapaTa aareopsbl.

DOyHKUMU U rpauku:

CcBOOOJHO ONEpUPOBATh MOHATUAMU: (YHKIHUS, CIIOCOOBI 3aaHMUs
byHKIIUHM, B3aUMHO 00paTHble (QYHKLINHU, KOMIIO3UIUS (PYHKIIHMA, Tpaduk
(GyHKIUM, BBIOJHATH JJIEMEHTapHbIE TMpeoOpazoBaHusi TpaduKoB
dynxumii;

CcBOOOZIHO OMEpUpOBaTh MOHATHUSAMHU: OOJAcCTh OIpeneTeHUs |
MHOKECTBO 3HAueHHUW (QYHKIUH, HYId GYHKIUH, [OTPOMEKYTKH
3HAKOIIOCTOSIHCTBA,;

cBOOOHO OMEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIE (DYHKIUH,
nepuoanueckue (yHKUUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIUH,
MaKCUMyMbl M MHUHUMYMBl (YHKIMHM, HauOOJIbLIIEE W HaUMEHbIIEe
3HaueHHe (PYHKIMH Ha IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBaTh TMOHATUSAMHU: CTENEHHas (QYHKIHS C
HATypaJbHBIM M LEJNbIM IOKa3aTesieM, rpauk CTeneHHOW (DyHKLIUU C
HATypaJbHBIM U LIEJTBIM MOKa3aTeneM, TpaduK KOPHS N-Oi CTENEHU Kak
GbyHKIIMM 00paTHOM CTENEHU C HATYpaIbHBIM IMOKAa3aTeJIeM;

OTEpUPOBATh TMOHATUSAMHU: JUHEHHAas, KBaJpaTHYHas U APOOHO-
JUHeWHass (QYHKIHMH, BBIIOJIHATh DJIEMEHTApHOE HCCIEAOBAaHUE U
MOCTPOCHUE UX IPAPUKOB;

CcBOOOJHO  OmepupoBaTh  MOHATHSAMH:  [OKa3aTelbHas U
aorapudmuueckas QyHKINU, UX CBOMCTBA U rpaduKu, UCIOIH30BATh UX
rpaduKy 715 perieHns ypaBHEHUI;

CBOOOJHO  OMEpUPOBATH  MOHATHSIMH:  TPUTOHOMETpPUYECKAs
OKpPY’XKHOCTB, OMPEJCIIEHNE TPUTOHOMETPHUUECKUX (PYHKIHI YHCIOBOTO
apryMeHTa;

MCIIOJIb30BaTh rpa@uKu (PyHKUMNA IS MCCIIETOBAHUS MPOLIECCOB U
3aBHCHMOCTEH NpU PEIICHUU 3a/ad U3 APYrHX y4eOHBIX MPEIMETOB U
pealbHOM  JKM3HHU, BbIpaXaTb (OpPMyJIaMd 3aBUCUMOCTH  MEXKIY
BEJIMYUHAMU;



Hayana mareMaTH4ecKOro aHAJIN3a:

CBOOOZIHO  OMEepUpOBAaTh  MOHATUSMHU:  apuUPMETHUECKass |
reoMeTpuyecKkas mporpeccusi, 0€CKOHEYHO yObIBaroIlasi reoMeTpruiecKast
porpeccusi, JIMHEHHBIA U KCIOHEHIMATBHBIN POCT, (hOpMYIIa CIOKHBIX
IIPOLICHTOB, UMETH MPEACTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU Ul  PELIEHUs peabHbIX  3a]ay
MPUKJIAIHOTO XapaKkTepa;

cBOOOIHO ONEPUPOBATH MOHATHIMHU: MTOCJIEOBATEILHOCTD, CIIOCOOBI
3alaHusl  TIOCJIEIOBATEIbHOCTEM, MOHOTOHHBIE W  OrPAaHUYEHHBIE
IIOCJIEI0BATEIbHOCTH, TOHUMATh OCHOBBI 3apPOXKIEHUS MAaTEMAaTUYECKOTO
aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX;

cBOOOHO ONEPUPOBATH NOHATUAMHU: HENPEPBIBHBIE (DYHKIINU, TOUKH
pa3pbiBa rpaduka QyHKIMHU, aCUMOTOTHI rpaduka QyHKIINH;

CBOOOJHO OMEpUpOBaTh MOHATHEM: (YHKIHSA, HENpepbiBHAs Ha
OTpe3Ke, MPUMEHITh CBOWCTBA HEMPEPBIBHBIX (PYHKIMHA ISl pEHICHUS
3az1ay;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TIEPBasi U BTOPasi MPOU3BOIHBIE
byHKIMY, KacaTenpHas K rpaduky QyHKIIY;

BBIYMCIIATh IPOU3BOJHBIE CYMMBI, IPOU3BEICHHUS, YacCTHOILO M
KOMIO3UIMK JABYX (YHKIUH, 3HaTh MPOU3BOJHBIE 3SJIEMEHTAPHBIX
dynxumii;

MCIIOJIb30BaTh T€OMETPUUECKUHN U (PU3UUECKHI CMBICT MPONU3BOAHON
JUISL pelIeHus 3a1ay.

MHoKecTBa M JIOTHKA:

CcBOOOZIHO ONEpUPOBATh MOHITUSIMH: MHOKECTBO, ONEpald Haj
MHOXECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis OMHCAHUS
pealIbHBIX MPOLIECCOB U SIBJICHUHN, TPH PELICHUH 3324 U3 APYTUX yIeOHBIX
IIPEMETOB;

CcBOOOJIHO OMEpUPOBATh TMOHATUSMHU: ONPEJCICHUE, Teopema,
ypaBHEHUE-CIIEJICTBHE, CBOMCTBO MaTeMaTH4eCKOro o0BeKTa,
JI0KAa3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHHS U HEPABEHCTBA.

K xoniry o0yuenus B 11 kinacce 00yJaromuiics moxyduT CIEAYIONINe
IpeIMETHbIE Pe3yJIbTaThl MO OTACIbHBIM TeMaM padoudel MpOorpaMMel
y4eOHOro Kypca «Airedpa u Hauajga MaTeMaTHYECKOTO aHAIHU3ay:

Yucuaa 1 BbIYUCICHHUSA:

cBOOOJHO OMEPUPOBATH MOHATUSMU: HATYPATBHOE M IEJI0E YHUCIIO,
MHOXXECTBA HaTypaJbHBIX M LEJIBIX YHCEJ, HCIOJb30BATh IMPU3HAKU
nenmumoctu nensbix yucen, HOJl u HOK HaTypanbHBIX YHCe 11 peleHus
3a/1a4, NPUMEHATh alroput™ EBknnna;

CcBOOOIHO ONEPUPOBATH MOHATUEM OCTATKa IO MOJIYJIO, 3alUCHIBATh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX MO3ULUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOZHO OMEpPUPOBATh TMOHATHUSMHU: KOMIUIEKCHOE YHUCIO H
MHO>KECTBO KOMIUIEKCHBIX YHCEJ, MPEACTABISATh KOMIUIEKCHBIE YHCIIa B
anreOpandeckod ¥ TPUTOHOMETpPUYECKOW  ¢GopMe,  BBINOJIHATH
apu(pMeTHIECKUE OIMepalud ¢ HUMH U HU300pakaThb Ha KOOPJIWHATHOM
IIJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

cBOOOIHO ONEepUPOBATh MOHATUSIMH: UPpaLMOHAJIbHBIE,
MoKa3aTeIbHbIE U JIOTapU(PMUUECKHEe HEPABEHCTBA, HAXOIUTh UX PEIICHUS
C IOMOLIBIO PABHOCUJIBHBIX IEPEXOOB;



OCYIIECTBIISITH OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOZIHO  OMEpUPOBaTH  TOHATHEM  TPUTOHOMETPUUYECKOE
HEPABEHCTBO, MPUMEHATH HEOOXOoAUMbIE (DOPMYIBI AN  pPELICHUS
OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOZIHO OMEpPUPOBATh MOHATUSIMH: CHCTEMa U COBOKYIHOCTb
YpaBHEHUId M HEPABEHCTB, pPaBHOCWUJIbHBIE CHCTEMbl M CHCTEMBbI-
CIIEICTBUSI, HAXOIUTh  PELICHUS CHUCTEMbl U  COBOKYITHOCTEH
paloHaIbHBIX, HPPAMOHAIBHBIX, MOKA3aTEIbHBIX U JOTapU(PMHUUECKUX
YPaBHEHHI U HEPABEHCTB;

pemarth  palMOHallbHbIE, UppalUOHAJbHbIC, IOKa3aTeJbHBIE,
JorapuMUUEcKUe U TPUTOHOMETPUUYECKHE ypaBHEHHUS U HEPABEHCTBA,
coJieprKalire MOAYIH U apaMeTphl;

NPUMEHSTh TrpauuecKkue METOMbl JUIsl PEIICHHUS YpPaBHEHUU U
HEPABEHCTB, a TAKXKE 3a/1a4 C MapaMeTpaMu;

MOJIETTUPOBATh pealbHbIE CUTyallMH Ha S3bIKE alireOpbl, COCTABIATh
BBIPAKEHUS, YPaBHEHHU S, HEPABEHCTBA M UX CUCTEMBI 10 YCIIOBHIO 3a/1a4H,
UCCJIEIOBaTh IOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHUEM armapara
anreOpbl, MHTEPIPETUPOBATH MOTYUCHHBIN pe3ysbTar.

DOyHKuMU U rpauku:

CTPOUTH  Tpa@UKHd  KOMOO3MIMH  (PYHKIUH C  TIOMOIUIBIO
AJIEMEHTAPHOTO UCCIICIOBAHMS U CBOMCTB KOMITO3ULIUU ABYX (YHKIHI;

CTPOUTH TE€OMETPUYECKHE 00pa3bl ypaBHEHHUN M HEPaBEHCTB Ha
KOOPJIMHATHOU INIOCKOCTH;

cBOOOHO ONEPUPOBATH MOHATUIMHU: TPa(QUKH TPUTOHOMETPHUUECKUX
dynxumii;

OpPUMEHSTh (DYHKUMW I8 MOJEIUPOBAHUS M HCCIEIOBAHUS
pealIbHbIX POIECCOB.

Hauyana maTeMaTH4eCKOro aHaJIu3a:

WCIIOJIb30BaTh MPOU3BOJIHYIO MJiA HCCIAeNoBaHUs (yHKUMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;

HAaXOAUTh HauOoIblllee W HaUMEHblIee 3Ha4YeHUs (yHKIUU
HETIPEPBIBHOM HA OTPE3KE;

UCIIOJIb30BaTh MPOU3BOJIHYIO JUIS HAaXOXICHHUS HAWIY4IIEro
pelleHrsT B MPHUKJIAJHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMHYECKHX,
3aja4yax, JUisl ONpeAeNICHUs] CKOPOCTU U YCKOPEHHS MpolLiecca, 3aJaHHOTO
dbopMmyioit uin rpaduKoM;

cBOOOIHO OTepUpPOBATH MOHSITHSIMHU: nepBooOpasHas,
OnpenenéHHbId HMHTErpall, HAXOIUTh MEPBOOOpA3HbIE AJIEMEHTAPHBIX
GyHKIUI ¥ BBIYUCIATE HHTETpall o popmyne HeroTona-JleiOnuia;

HAXOAUTh TUIOMIAIA TUIOCKUX (UTYp U OOBEMBI TE€N C MOMOIIBIO
MHTETpaa;

UMETh TMpPEJCTaBICHHE O MaTEeMaTHYeCKOM MOJETUPOBAHUU Ha
npuMepe coctaBieHus TudepeHInaibHbIX ypaBHEHUH;

pemarh MpUKIAgHBIE 3aJadyd, B TOM YHCIE COLHUAIbHO-
HKOHOMUYECKOTO u ¢buznyeckoro Xapakrepa, CpeacTBaMu
MaTEeMaTHYECKOT0 aHaJIn3a.
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11 KJIACC

KoanuecTBO 4acoB

Ne HaunmeHnoBaHue pa3ieiioB DJIeKTpOHHbIe (LM (ppoBbIE)
KountpoabHbie [MpakTHyeckne
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoaunuyecrBo yacos
Ne i/ Tema ypoka
Bcero KonTposabHbie padoThI
| MHo€ecTBO, ONEpaliy HajJl MHO>KECTBAMHU U {
UX CBOWCTBA
2 Juarpammsl Diinepa-BenHa 1

[IprMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO
anmapara JJis peleHus 3aaa4

PaI_II/IOHa.HBHBIe yucia. OGBIKHOBGHHBIG nu
4 JECATUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
MePUOIUYECKHE TpoOH

Parnmonanbubie yncia. OObIKHOBEHHBIE U
5 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 0ECKOHEUHbIE 1
MepUOIUUECKHE TpoOH

[Ipumenenne qpoOei u MPOIEHTOB IS
peLICHHS TPUKIAIHBIX 3a/1a4

[Ipumenenne qpoOei u MPOIEHTOB IS
peLICHUS TPUKIAIHBIX 3a/1a4

JleicTBuTeNbHBIC YKclia. PanimonanbHbIC U
HUPpAIMOHAIILHBIE YHCIIa

Apudmernaeckue oneparuu ¢
JeHCTBUTENLHBIMU YHCIIAMHU




Moaynp AEHCTBUTEIBHOIO YHCIIA U €70

10 .
CBOICTBa
[TpuGnmuxEHHbBIE BEIYMCIICHUS, IPaBHUIIa

11 OKpYIJICHUS, IPUKUJKA U OLICHKA pe3yibTaTa
BBIYMCIICHU I

12 OCHOBHBIE METO/IbI PELLIEHUS LIETBIX U IPOOHO-
palMOHAJIBLHBIX YPaBHEHUI 1 HEPABEHCTB

13 OCHOBHBIE METO/IbI PELLIEHUS LIEBIX U IPOOHO-
PalMOHAIBHBIX YPABHECHUI Y HEPABCHCTB

14 OCHOBHBIE METO/IbI PELLIEHUS LIEBIX U IPOOHO-
PalMOHAIILHBIX YPABHECHUI Y HEPABCHCTB
MHorouseHsl OT OJJHOM IEpeMEeHHOU. Jlesenue

15 MHOT'OYJIEHA HA MHOTOYJIEH C OCTATKOM.
Teopema bezy

16 MHOro4JIeHbI C HETBIMH KO3 UITECHTAMH.
Teopema Buera

17 Pemienue cuctem JIMHEHHBIX YpaBHEHHI

18 Pemienue cuctem JIMHEHHBIX YpaBHEHHI
Marpuna cucTeMsl JINHEWHBIX YPaBHEHU.

19 Onpenenurens MaTpUIlbl 2X2, ero
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS
Ornpenenurenb MaTpUIlbl 2X2, ero

20 TE€OMETPUUECKHUN CMBICIT M CBOWCTBA;

BBIYMCIICHHUEC €0 3HAYCHUA




21

[IpuMeHeHue onpeaeuTens 1 peleHus
CHUCTEMBI JINHEWHBIX YPaBHEHUI

22

Pewenne npukiIagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

23

Pemenue npukiaaHbIX 3a7a4 ¢ TOMOIIbIO
CHCTEMBI JINHEHHBIX YPaBHEHUI

24

KonTtponbHas pabdora: "PanronansHbie
ypaBHEHHUS U HepaBeHCTBA. CUCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIHUS, CTIOCOOBI 3a/1aHusT PYHKITUH.
B3anmuo obpatabie Gpynkimn. Kommosumms
byHKIMA

26

I'paduk pyHkumu. DnemMeHTapHbIe
npeoOpa3zoBanus rpaduKoB GyHKIIHHA

27

OO6nacTp ornpeneneHuss © MHOKECTBO 3HAUCHHI
¢yukunu. Hynu ¢pynkuuu. [IpomexyTku 3HaK
MOCTOSIHCTBA

28

Ué&rHple 1 HEUETHBIE (PYHKITUH.
[lepuonnyeckue ¢pyukimu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

29

MaxkcuMyMbl U MUHUMYMBI (DyHKITUH.
Haubosnbiiee n HanMeHblIee 3HAYCHHUE
(GYHKIHN Ha TPOMEXKYTKE

30

Jlunelinas, kBagpaTudHas U IPOOHO-IIMHEHHAS
byHKIIUN




3H€M€HTapHOG HCCJICAOBAHUC U ITOCTPOCHUC

31 .
rpaduKoB 3TUX QYHKIIMNA

1 DJIeMEHTapHOE UCCIIEJOBAHUE U ITOCTPOCHUE
rpaduKoB 3TUX QYHKIIMN

1 CreneHn ¢ LIETIBIM ITOKa3aTeneM. bunom
HeroTona

34 CreneHn ¢ LIETIBIM ITOKa3aTeneM. bunom
HeroTona

35 CrenenHasi QyHKIUS C HATYPaJIbHBIM U IIEJIBIM
nokazateneM. E€ cBoiicTBa u rpaduk

36 KonTtponsnas padora: "CrenenHast QyHKIHS.
E¢ cBoiicTBa u rpaduk”

37 Apudmerndeckuii KOpeHb HATypaTbLHOMN
CTEIIEHU U €ro CBOMCTBA

18 Apudmerndeckuii KOpeHb HATypaTbLHOMN
CTENEHU U €ro CBOMCTBA

19 [IpeoOpa3zoBaHms YUCIOBBIX BRIPAKCHHH,
COJIeprKalIiX CTENEHH U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHH,
COJIepXKalINX CTEIIEHU U KOPHU

A1 [IpeoOpazoBaHMs YUCIOBBIX BBIPAKCHHH,
COJIepXKalINX CTEIIEHU U KOPHU
Nppanuonanbusie ypaBHeHU. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALUOHATBHBIX

YpaBHEHUU




43

Wppannonanbubie ypaBHeHHs. OCHOBHBIE
MCTOJbI pCHICHUSA UPpPALUOHATIbHBIX
ypaBHEHUU

44

Wppaunonanbuble ypaBHeHUs. OCHOBHBIE
METO/BbI PELICHUS UPPALMOHAIBHBIX
YpaBHEHUU

45

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPaBHEHUN

46

PaBHOCHIIbHBIE TTEPEXObI B PELICHUH
UPPALMOHATIBHBIX YpaBHEHUI

47

PaBHOCHIIbHBIE TTEPEXObI B PELICHUH
UPPALMOHATIBHBIX YpaBHEHUI

48

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHAIIBHBIX YPaBHEHUI

49

CoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK
GYHKIIUM 00paTHOM CTENEHU C HaTypaTbHBIM
nokasaresem

50

CoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK
¢GyHKIMN 00paTHOM CTENEHH ¢ HATypaIbHBIM
nokasaresem

51

KontponpHas pabdota: "CBoiicTBa u rpaduk
KOpHs n-0u creneHu. MppanroHanbHbie
ypaBHEHHUA"

52

CTteneHb C pallMOHaIBHBIM MTOKA3aTeNIeM U €&
CBOMCTBA




CreneHsb ¢ palluOHAIBHBIM [T0OKA3aTEIEM U €€

53 . 1

CBOICTBa
54 Crenens ¢ pallMOHAIBHBIM MOKa3aTeneM u eé

CBOMCTBA :
55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U

rpaduk !
56 Hcnonb3oBanue rpaduka GyHKIUN 15

pellIeHUs] ypaBHEHU I !
57 Hcnonp3oBanue rpaduxa GyHKINM 115

pellIeHUs] ypaBHEHU I !
58 [TokazarenbHble ypaBHeHUsl. OCHOBHbBIE

METO/Ibl PEIICHUS TOKA3aTEeNbHBIX YPaBHEHUN !
59 ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE

METO/Ibl PEIICHUS TOKA3aTEeNbHBIX YPaBHEHUN !
60 ITokazarenbHble ypaBHEeHUS. OCHOBHBIE

METO/Ibl PEIICHHUs TOKA3aTeIbHBIX YPAaBHEHUI !
61 Kontponbnas padota: "[lokazarenpHas

¢dbynkuwms. [TokazarensHbie ypaBHEHUS " !
62 Jlorapugm umncna. CoiicTBa jJorapudpma 1
63 Jlorapudm uucna. CoiicTsa jgorapudma 1
64 Jlorapudm uucna. CoiicTsa jgorapudma 1
65 JlecATUYHBIE U HATYpAJIbHBIE JTOTapH(PMBbI 1
66 JlecsaTHuHBIC U HaTypaJIbHBIC JTOTAPUPMBI 1
67 [IpeoOpazoBanue BBIpaXEHUH, CONECPKAIIIX i

norapupMbl




[IpeoOpazoBanue BBIpAKEHHA, COIAEPIKALIIX

68
J0rapuQMbl

69 [IpeoOpazoBanue BEIpAKEHHIA, COAEPIKALIIX
J0rapuQMbl

70 Jlorapudmudeckas hyHkms, €€ CBOWCTBA U
rpaduk

71 Jlorapudmudeckas hpyHkms, €€ CBOWCTBA U
rpaduk

7 Hcnonp3oBanue rpaduxa GyHKINM 115
pellIeHUs] ypaBHEHU I

7 Hcnonp3oBanue rpaduka GyHKINM 115
peueHus ypaBHEHU I
Jlorapudpmudeckue ypaBHeHusi. OCHOBHBIE

74 METOJIBI PEIICHUS JToTapu(PMUIECKUX
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIC

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE TTEPEXObI B PELICHUH
JorapupMUUECKUX ypaBHEHUI

73 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU

JorapupMUUECKUX ypaBHEHUI




KonTtponshas padora: "Jlorapudpmuueckas

79 1
¢yukuus. Jlorapudpmuueckue ypaBaenus"
20 CuHyC, KOCUHYC, TAHI'€HC U KOTaHT€HC
YHCIIOBOT'O apryMeHTa !
21 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa !
%) ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa !
23 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHICIIOBOTO apryMeHTa !
Tpuronomerpuueckas OKpyKHOCTb,
84 oTpeieIeHne TPUTOHOMETPHUECKUX (DYHKITHIA 1
YHCIIOBOT'O apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
85 oTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIIHIA 1
YHCIIOBOT'O apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUUECKHIE POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1
90 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX
BBIPAXKEHUIN !
01 [IpeobpazoBanne TPUTOHOMETPHUUECKUX {

BBIPAXKEHUIN




[IpeobpazoBanue TPUTOHOMETPHUUECKUX

92 . 1
BBIPKEHUI
93 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI !
94 Pelienne TpUroHOMETPUYECKUX YPaBHEHUH 1
95 Pelienne TpUroHOMETPUYECKUX YPaBHEHUH 1
96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1
97 Pelienne TpUroHOMETPUYECKUX YPaBHEHUH 1
98 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1
100 Pelienne TpUroHOMETPUYECKUX YPaBHEHUH 1
KonTtponbnas padora: "Tpuronomerpuyeckue
101 BBIPAXKEHUS U TPUTOHOMETPUYECKHE 1
ypaBHEeHUS"
[TocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS
102 MocJea0BaTeNbHOCTEN. MeTon 1
MaTeMaTU4eCKON UHAYKIUU
MOHOTOHHBIE Y OTPaHUYEHHBIE
103 nociuenoBarenbHOCTH. Mcropus aHanusa 1
OECKOHEYHO MaJIbIX
104 Apudmernueckast mporpeccus 1
105 ['eomeTpuyeckas nmporpeccus 1
106 beckoneuHo yObIBaroIias reoMeTpruieckas {

nporpeccust




Cymma 6eckoHeuHO yObIBaroIeit

107 1
TFE€OMETPUUECKOI MPOTrpeccun
JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN pocT. Yncio

108 1
e. @opmyJia CIIOKHBIX NPOLIEHTOB
JIMHEHBIN ¥ SKCIOHEHIUATIBHBIN pocT. Yncio

109 1
e. ®opMmyiia CI0KHBIX POLIEHTOB

110 Hcnonbs30BaHKe MPOrpeccuu JUisl peeHus {
peanbHBIX 3a/1a4 NPUKIAAHOTO XapakTepa

11 KonTtponbhas padora: "[locnenoBareabHOCTH i
u nporpeccun”

112 HenpepoiBHBIE QYHKIINU U UX CBOMCTBA 1

113 Touka pa3ppiBa. ACUMITOTHI TPahUKOB {
byHKIMA

114 CgoiicTBa (GyHKIIMI HEMPEPHIBHBIX HA OTPE3KE 1

115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1

116 Metoa MHTEpPBaJIOB JJIsl PEIICHUSI HEPABEHCTB 1

117 Meto MHTEpBaJIOB JJIsl PEIICHUSI HEPABEHCTB 1

118 Meroza UHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKITHI {
JUTSL pelleHus 3a/1a4

120 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKITHI {
JUISL peleHus 3a/1a4

121 [TepBas 1 BTOpast NpoOr3BOAHBIC (DYHKITH 1

122 Omnpenenenue, reOMETPUIECKUI CMBICIT {

MIPOU3BOAHOMN




Omnpenenenue, GU3NUECKUN CMBICTT

123 N 1
IPOU3BOIHOM
124 VYpaBHeHUe KacaTeNbHOU K TpaduKy QyHKINH 1
125 YpaBHeHHE KacaTeIbHOU K TpaduKy QyHKIIUN 1
126 [Ipou3BoaHbIE IIEMEHTAPHBIX (QYHKIIMNA 1
127 [Ipou3BoaHbIE IIEMEHTAPHBIX (QYHKIIMNA 1
128 [TpousBoaHast CyMMBI, TPOU3BEACHHUS, {
YaCTHOTO ¥ KOMIO3UIIMU (DYHKUINN
129 [IpousBoaHast CyMMBI, IPOU3BEICHUS, {
YaCTHOTO ¥ KOMMO3UIIMU (DYHKUINN
130 [IpousBoaHast CyMMBI, IPOU3BEICHUS, {
YaCTHOTO ¥ KOMITO3UIIMU (QYHKIUN
131 KonTtponsnas padora: "[IponzBoanas” 1 1
132 [ToBTOpEHHE, 0000IIEHNE, CUCTEMATH3AIIHS {
3HaHui: "YpaBHeHus"
133 [ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3aIUs {
3HaHui: "OyHKuun"
134 Hrorosast kKoHTpoJbHASA paboTa 1 1
135 HroroBast koHTpoOIBHAs paboTa 1 1
136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS {

3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHTpoJbLHBIE
Bcero P
padoThbI

IIpakTHyeckue
padoThl

Jara
U3ydeHust

DJIEKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IprumeHeHne npou3BOIHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH U
OKCTPEMYMBI

[IprumeHeHne npou3BOIHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH U
OKCTPEMYMBI

[IprumeHeHne npou3BOIHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH U
OKCTPEMYMBI

[IprumeHeHne npou3BOIHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH U
OKCTPEMYMBI

[IprumeHeHnne npou3BOIHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTH U
OKCTPEMYMBI




IIpuMeHeHne IpOn3BOIHON
K UCCIIEIOBAaHUIO (YHKITUI
Ha MOHOTOHHOCTH B
KCTPEMYMBI

Haxoxxaenre HanOoIIbIIErO
Y HAaUMEHDIIIET0 3HAYEHUS
HENpephIBHON (YHKITUU HA
OTpe3Ke

Haxoxxaenre HanOoIIbIIErO
Y HAaUMEHDIIIET0 3HAYEHUS
HENpephIBHON (YHKITUU HA
OTpe3Ke

Haxoxxaenre HanOoIIbIIErO
Y HAaUMEHDIIIET0 3HAYEHUS
HENPephIBHON (DYHKITUU HA
OTpe3Ke

10

Haxoxxaenre HanOoIIbIIErO
Y HAaUMEHDIIIET0 3HAYEHUS
HENpephIBHON (YHKITUU HA
OTpe3Ke

11

Haxoxxaenre HanOoIIbIIErO
1 HaMMEHBIIIETO 3HAYEHUS
HENPephIBHON (YHKITUU HA
OTpe3Ke

12

Haxoxneaue HanOoJIbIIEro
Y HAUMEHBIIIEr0o 3HAYECHUS




HENpEepbIBHON (PYHKLIUU HA
OTpe3Ke

13

IIpuMeHeHne NpOn3BOIHON
JUISL HAXOXKACHHUS
HAWIy4IlEero peleHus B
IPUKIIAIHBIX 3a7a4ax

14

IIpuMeHeHne pOn3BOIHON
JUISL HAXOXKACHHUS
HAWIy4IlEero peleHus B
IPUKIIAIHBIX 3a7a4ax

15

IIpuMeHeHne pOn3BOIHON
JUISL OTIPEIENIEHUS] CKOPOCTH
U YCKOpEHMS Ipoliecca,
3aJaHHOTO (POPMYIIOHN UITH
rpagukoM

16

IIpuMeHeHne IpOn3BOIHON
JUISL OTIPEICJIEHUS] CKOPOCTH
U YCKOpEHHsI Ipoliecca,
3aJlaHHOTO (POpMYIIOHN MK
rpagukoM

17

Kommnosurus ¢yHKImit

18

Kommnosurus ¢yHKImit

19

Kommozurus ¢hyHkmmit

20

I'eomerpuueckue 0O6pa3bl
yYpaBHEHUH Ha
KOOPAMHATHOW IJIOCKOCTH




21

I'eomerpuueckue 0O6pa3bl
ypaBHEHUH Ha
KOOPAMHATHOW IJIOCKOCTH

22

KonTtponsHas pabora:
"UccnenoBanue QyHKIHIA ¢
MOMOIIIbIO TPOU3BOAHON"

23

[TepBooOpasHasi, 0CHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBooOpazubie
3JIEMEHTAPHBIX (PYHKIIHH.
[IpaBuna HaxoxAeHUSA
epBOOOPA3HBIX

25

[TepBooOpazubie
3JIEMEHTAPHBIX (YHKIUH.
[IpaBuna HaxoxaeHUSA
epBOOOPA3HBIX

26

Nurerparn.
I'eomerpuueckuii cMbIC
WHTErpaja

27

Beruucnenue
OIPEIENIEHHOT0 UHTErpaia
no ¢popmyine Hetorona-
JleitOHuIa

28

Brraucnenne
OIPEIENIEHHOT0 UHTErpaia




no ¢popmyine Hetorona-
JleiiOHu1a

29

IIpuMeHeHnue uuTerpana
JUTSL HAXOXKICHUS
IUIOINAACH TUIOCKUX UTYp

30

[IpumeneHnue uHTErpasIa
JUTSL HAXOXKJIEHUSI 00BEMOB
TEOMETPHUYECKUX TETl

31

[Ipumepsl penieHuii
nuddepeHIaTbHBIX
YpaBHEHUU

32

[Ipumepsl penieHuii
nuddepeHIaTbHBIX
YpaBHEHU U

33

Maremarnueckoe
MOJICJINPOBAHUE PEATBHBIX
IIPOLIECCOB € MOMOIIBIO
QG epeHIaTbHBIX
YpaBHEHUU

34

KoHnTtposbnas padoTa:
"[TepBooOpasnHas u
uHTerpan”

35

Tpuronomerpuyeckue
(GyHKIMH, UX CBOMCTBA U
rpaduku




36

Tpuronomerpuueckue
(GyHKINH, UX CBOICTBA U
rpaduku

37

Tpuronomerpuueckue
($yHKIMHU, UX CBOICTBA U
rpaduxu

38

Tpuronomerpuueckue
($yHKINH, UX CBOICTBA U
rpaduxu

39

Tpuronomerpuyeckue
($yHKINHU, UX CBOICTBA U
rpaduxu

40

Ot60p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH € IIOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

41

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH € IOMOULIBIO
TPUTOHOMETPUYECKOMN
OKPYXXHOCTHU

42

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH € IOMOLIBIO




TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

43

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH € IOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPYXXHOCTH

44

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

45

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

47

Penrenue
TPUTOHOMETPUIECKUX
HEPABEHCTB

48

KoHnTtposbnas padoTa:
"I'padukn
TPUTOHOMETPUUYECKUX
(byHKUIHHA.
Tpuronomerpuueckue
HepaBeHcTBa"




49

OCHOBHBIE METOIBI
pelIeHUS MTOKa3aTeIbHBIX
HEPABCHCTB

50

OCHOBHBIE METOIBI
pelIeHUS MTOKa3aTeIbHBIX
HEPABEHCTB

51

OCHOBHBIE METOIBI
pelIeHUs MTOKa3aTeIbHBIX
HEPABEHCTB

52

OCHOBHBIE METOIEI
pGI_HeHI/IH ITIOKA3aTCIIbHBIX
HEPaABEHCTB

53

OCHOBHBIE METOIEI
petieHus
J0rapupMHUECKUX
HEPaBEHCTB

54

OCHOBHBIE METOIEI
petieHus
J0rapupMHUECKUX
HEPaBEHCTB

55

OCHOBHBIE METOIEI
peuieHus
J0rapupMHUECKUX
HEPaBEHCTB

56

OCHOBHBIE METOIEI
pewenus




J0rapupMHUECKUX
HEPaBEHCTB

57

OCHOBHBIE METOIBI
pENICHUS UPPALMOHATBHBIX
HEPABEHCTB

58

OCHOBHBIE METOIEI
pGI_HeHI/IH I/Ippa]_II/IOHaJIBHBIX
HEPABEHCTB

59

OCHOBHBIE METOIEI
pelieHust NppaMOHATLHBIX
HEPABEHCTB

60

OCHOBHBIE METOIEI
pelieHust NppaMOHATBHBIX
HEPABEHCTB

61

['padpuaeckue meTombI
peILIeHUs UPPaLOHABHBIX
ypaBHEHUU

62

['padpuaeckue meTombI
pelIeHUs UPPaLOHAIBHBIX
ypaBHEHUU

63

I'paduueckue meToab!
pelIeHns MOKa3aTeIbHbBIX
ypaBHEHUU

64

I'paduueckue meTobl
pelIeHUs MTOKa3aTeIbHBIX
HEPaBEHCTB




65

I'paduueckue meTo b1
pereHus
Jorapu(pMUIECKUX
ypaBHEHUU

66

I'paduueckue meTo b1
pereHus
Jorapu(pMUIECKUX
HEPaBEHCTB

67

I'paduueckue meToab!
pereHus
Jorapu(hMUIECKUX
HEPaBEHCTB

68

I'paduueckue meTobl
pElICHUS MTOKa3aTeIbHBIX U
Jorapu(hMUIECKUX
ypaBHEHUU

69

I'paduueckue MeTobl
pElICHUS MTOKa3aTeIbHBIX U
Jorapu(GhMUIECKUX
ypaBHEHUU

70

I'paduueckue meToab!
peIIeHHs TOKa3aTebHBIX U
Jorapu(hMUIECKUX
HEPaBEHCTB

71

I'paduueckue meTo b1
pelIeHNns TOKa3aTeIbHBIX U




J0rapupMHUECKUX
HEPaBEHCTB

72

KonTtponsnas pabora:
"HppainmoHaibHebIe,
noKa3aTeJIbHbIE U
JorapupmMuIecKue
HepaBeHCTBA"

73

KommiekcHbie uncna.
Anrebpanueckas u
TPUTOHOMETPHYECKAS
dbopMmBI 3amrcu
KOMIUIEKCHOTO YHCIIa

74

KommiekcHbie uncna.
Anrebpanueckas u
TPUTOHOMETPHYECKas
dbopMmBI 3amrcu
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
OTIEpALH C
KOMIUIEKCHBIMH YHCIaMHU

76

Apudmernueckue
OTIEpALH C
KOMIUIEKCHBIMH YHCIaMHU

77

N3obpaxenue
KOMIIJICKCHBIX YHUCECJI HA
KOOPAMHATHOW IJIOCKOCTH




78

N3obpaxenue
KOMIIJICKCHBIX YHUCECJI HA
KOOPAMHATHOW IJIOCKOCTH

79

®opmyna Myaspa. Kopau
n-OW CTENECHU U3
KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. Kopau
n-OW CTENECHU U3
KOMIUIEKCHOTO YHCIIa

81

[Ipumenenue
KOMILJICKCHBIX YHCET [T
peeHust pU3nIECKuX U
TreOMETPUUECKUX 3a1a4

82

KonTtponsnas pabora:
"KommirexkcHbie uncia"

83

HarypanbHble U 11ebie
yucna

84

HarypanbHble U 11enbie
yucna

85

IIpuMeHeHue npru3HaKoB
JEITMMOCTH LIEJIBIX YUCET

86

IIpuMeHeHue npru3HaKoB
JEITMMOCTH LIEJIBIX YUCETT

87

[IpruMmeHeHne npu3HaKOB

JCIINMMOCTHU LICJIBIX YUCCII:
HOJT 1 HOK




88

IIpuMeHeHue npru3HaKoB
JEITMMOCTH LIEJIBIX YUCE:
HOZl m HOK

&9

IIpuMeHeHue nprU3HaKOB
JEITMMOCTH LIEJIBIX YUCE:
OCTaTKH 10 MOJYJIIO

90

[IpuMeHeHue npru3HaKoB
JEITMMOCTH LIEJIBIX YUCE:
OCTaTKH 10 MOJYJIIO

91

[IpruMmeHeHne npru3HAKOB
JICIIMMOCTH IEJIBIX YHCEII:
anroput™ EBxinaa nis
pelieHus 3a/1a4 B UEeJbIX
quciax

92

KonTtponsHas pabora:
"Teopust nenbIx ynucen"

93

CucreMa ¥ COBOKYITHOCTb
ypaBHEHUI. PaBHOCUIIBHBIE
CHUCTEMBI U CUCTEMBbI-
CJIe/ICTBUS

94

CucreMa ¥ COBOKYITHOCTb
ypaBHEHUI. PaBHOCUIIBHBIE
CHUCTEMBI U CUCTEMBbI-
CJIe/ICTBUS

95

OCHOBHBIE METOIEI
pGI_HeHI/IH CUCTCM U




COBOKYITHOCTEHN
palMOHAIbHBIX YPABHEHUN

OCHOBHBIE METO]IbI
pEIICHUS CUCTEM H
96 COBOKYITHOCTEH
UPPaIMOHATEHBIX
ypaBHEHUU

OCHOBHBIE METOBI
97 pEIICHUS CUCTEM H
COBOKYITHOCTEH

MOKa3aTeIbHBIX YPAaBHEHUM

OCHOBHBIE METOBI
08 pEIICHUS CUCTEM H
COBOKYITHOCTEH

MOKa3aTeIbHBIX YPaBHEHUM

OCHOBHBIE METO]IbI
pEIICHUS CUCTEM H
99 COBOKYITHOCTEH
Jorapu(GhMUIECKUX
ypaBHEHUU

OCHOBHBIE METO]IbI
pELICHUS CUCTEM U
100 COBOKYMTHOCTEHN
Jorapu(pMUIECKUX
ypaBHEHUU




101

[IpumeHeHue cucreM Kk
PELICHUIO MAaTEMaTUYECKUX
3aJa4 U 3a7a4 u3
pa3IMYHBIX 00JIacTel
HayKH U peajibHOM XKU3HHU,
MHTEpIIpeTalns
MOJIyYEHHBIX PE3YJIbTATOB

102

[IpumeHeHue cucteM K
PEILICHUIO MATEMAaTUYECKUX
3aJa4 1 3a7a4 U3
pa3nuuHbIX obOnacreit
HAyKH U pEaJIbHOU KU3HH,
MHTEPIIpETALNS
IIOJIyYEHHBIX pPE3yJIbTaTOB

103

IIpuMeHeHre HEPAaBEHCTB K
PELICHUIO MAaTEMaTUYECKUX
3a/1a4 ¥ 3a/1a4 U3
pa3nuuHbIX o0nacTeit
HayKH U peajibHOM KU3HHU,
MUHTEPIIPETALNS
IIOJIyYEHHBIX PE3yJIbTaTOB

104

KonTtponbHas pabora:
"Cuctemsbl palliOHAIbHBIX,
UPPaMOHATIBHBIX
MOKa3aTeNbHbBIX U
Jorapu(pMHUIECKUX
ypaBHEHHUI"




PaunonanbHbIe ypaBHEHUS

105
C mapameTpamu
PanmonanbHble

106 HEPABEHCTBA C
napameTpamu

107 ParnmonaisHbBIE CUCTEMEI C
napameTpamu
UppanuonanbHbie

108 ypaBHEHUSI, HEPABEHCTBA C
napameTpamu

109 NppanroHanbHble CHCTEMBI
C mapameTpaMu
[TokazarenbHbie

110 ypaBHEHUSI, HEPABEHCTBA C
napameTpamu

11 [Toka3aTenbHbIE CUCTEMBI C
napameTpamu
Jlorapugmuueckue

112 YPaBHEHUsI, HEPABEHCTBA C
napameTpamu

113 Jlorapugmuueckue
CHUCTEMBI C ITapaMeTpaMu

114 Tpuronomerpuyeckue

ypaBHEHHUS C TapaMeTpaMHu




115

Tpuronomerpuueckue
HEPABEHCTBA C
napaMeTpamu

116

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu

117

[TocTpoenue u
UCCIIEIOBAHNE
MaTEeMaTU4YECKUX MOZEIIEeH
peanbHBIX CUTyalUH C
IIOMOILBIO YPABHEHUM C
napaMeTpamu

118

[Toctpoenue u
UCCJIeIOBAHKE
MaTeMaTUYECKUX MOJEIIEN
pETbHBIX CUTYaLNH C
MIOMOIIBIO CUCTEM
YpaBHEHUH C MMapaMeTpamu

119

ITocTpoenue u
HCCIIEI0BAHNE
MaTeMaTUYECKUX MOIeIeH
pETbHBIX CUTYaLNH C
MIOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapaMeTpamu

120

KoHnTtponbhas padoTa:
"3agayu ¢ mapamerpamu’




121

[ToBTOpenue, 060061IeHNE,
cUCTeMaTH3aIMs 3HAHWI:
"YpaBHenus"

122

[ToBTOpeHnue, 06001IeHNE,
cucTeMaTu3alus 3HaHui:
"VpaBHeHus"

123

[ToBTOpenue, 06001IeHNE,
cUCTeMaTH3aIMs 3HAHW:
"VpaBuenus. CucteMbl
ypaBHEHHI"

124

[ToBTOpeHnue, 060061IeHNE,
cUCTeMaTH3aIMs 3HAHW:
"HepaBenctBa"

125

[ToBTOpenue, 06001IeHNE,
cUCTeMaTH3aIMs 3HAHW:
"HepaBenctBa"

126

[ToBTOpEeHme, 0600IIECHNE,
cHCTeMaTH3aIus 3HaHUH
"HepaBenctBa"

127

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMAaTU3aIys 3HAHUN:
"IIponsBoaHas u e€
npuMeHeHue"

128

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMAaTU3aIys 3HAHUN:




"IIponsBoaHas u e€
npuMeHeHue"

129

[ToBTOpenue, 06001IeHNE,
cUCTeMaTH3aIMs 3HAHW:
"IIponsBoaHas u e€
npuMeHeHue"

130

[ToBTOpenue, 06001IeHNE,
cUCTeMaTH3aIMs 3HAHW:
"NuTerpan u ero
npuMeHeHue"

131

[ToBTOpeHnue, 060061IeHNE,
cUCTeMaTH3aIMs 3HAHW:
"OyHkuun"

132

[ToBTOpenue, 06001IeHNE,
cUCTeMaTH3aIMs 3HAHW:
"OyHkuun"

133

[ToBTOpEeHme, 0600IIECHNE,
cucTeMaTu3anus 3HaHui:
"OyHkuun"

134

Nrtorosas KOHTpoOJIbHAS
pabora

135

Nrtorosas KOHTpoOJIbHAS
paborta

136

[ToBTOpenue, 060061IeHNE,
CUCTeMaTHU3anus 3HaHUU




OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA
* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHAJIN3a,
reoMmeTpusa. AnreOpa ¥ Hadaja MaTeMaTUYECKOro aHanusa, 11 kmacc/
Komsarun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxnnonepHoe obmiectBo «M3narensctBo «IIpocseiienne»

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
Anrebpa u Hayajga MaTeMaTUYECKOro aHaiu3a. Meroauueckue

pexomenaanuu. 10-11 knacesl - @enoposa H.E., Tkauera M.B.

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbBI
CETU UHTEPHET

https://ege.sdamgia.ru/

https://etudes.ru/

https://mccme.ru/

https://problems.ru

https://zadachi.mccme.ru/



HOACHUTEJIBHASA 3AIINCKA

VYueOHslit Kypc «BeposTHOCTh U CTATHCTUKAY YIIIyOJIEHHOTO YPOBHS
ABIISIETCS TPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yriayOa€HHOTO YpOBHS Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUS.
Y4eOHblil Kypc MpenHa3HaueH Ui (OPMUPOBAHUSA Yy OOYUAIOIIHUXCS
CTATUCTUYECKOU KYJIbTYpPbl U IOHUMAaHHUs POJIM TEOPUU BEPOATHOCTEN KaK
MaTEMaTHYECKOr0 HMHCTPYMEHTa Il W3Y4YEeHUs CIy4dailHBIX COOBITHIA,
BEJIMYUH © mponeccoB. [lpm wu3yueHum Kypca oOoramaroTcs
Mpe/ICTaBiICHUs] O0Y4aroUIMXCs O METOJaxX HCCJIeI0BaHUS U3MEHYUBOTO
MHUpa,  pa3BUBaeTCs  MOHUMAaHHE  3HAYUMOCTH U OOIIHOCTH
MaTeMaTUYeCKNX METOJOB IIO3HAHHWS KaK HEOTHhEMJIEMOM 4YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHSI.

Copepxxanue yueOHOTO Kypca HalmpaBlIeHO Ha 3aKperyieHUue 3HaHU,
MOJIyYeHHBIX MpPH M3YyUYEHUH Kypca Ha YypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl, 1 HA Pa3BUTHE MPEACTABICHUHN O CIIy4alHbIX BEIMYMHAX U
B3aUMOCBSI35IX MEXIYy HMMH Ha Ba)KHBIX IPUMEpPAX, CHOXKETBI KOTOPBIX
MOYEPIHYTHl U3 OKpYy’XKarouero mupa. B pesynbrare y oOydarommuxcs
JOJKHO C(OPMUPOBATHCS MPEACTaBICHUE 0 HanOoIee YIOTPEOUTETHHBIX
U OO0IIMX MaTeMaTHYEeCKHX MOJENAX, HCIOJb3YEeMbIX JIsi OMUCAHUS
aHTPOMOMETPUUECKUX U JeMOrpapUuecKUX BEJIWYHH, MOTPEUTHOCTEH B
pasjuyHble poJa H3MEPEHHUAX, [JIMTEIbHOCTH O€30TKa3HOW paboThI
TEXHUYECKUX YCTPOMCTB, XapaKTEpPUCTUK MACCOBBIX SBJICHUU U
poueccoB B oOmiecTBe. YueOHbIM Kypc siBIsieTcss 0a30iM 11 OCBOCHMS
BEPOATHOCTHO-CTATUCTUYECKUX METOJ0B, HEOOXOAMMBIX CIEIHAINCTaM
HE TOJIbKO WHYKEHEPHBIX CHELHUAIbHOCTEH, HO TaKXE COLUAIbHBIX M
MICUXOJIOTHYECKHUX, MOCKOJbKY COBPEMEHHbIE OOIIECTBEHHBbIE HAayKU B
3HAYUTENIbHON Mepe HMCIOJIB3YIOT ammapaT aHaiau3a OOJBIIMX JIaHHBIX.
[lenTpanpHyto 4acTb y4yeOHOTOo Kypca 3aHMMaeT OOCYXJIEHHE 3aKOoHa
00JBIIMX YHuCeT — (PYHIAMEHTAJIBHOTO 3aKOHAa TMPHUPOAbI, MMEIOIIEro
MaTeMaTHYECKYIO (hopMaInu3aIuIio.

B cootBeTcTBHM C yKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOTO
Kypca « BeposiITHOCTh U CTaTUCTHKA» HA YIIIyOJEHHOM YPOBHE BBIJCIICHBI
OCHOBHBIE  cojaepkarenbHble JuHMM: «CiydaiiHple COOBITHS U
BEpOATHOCTH» U «CilydaliHble BEIMYUHBI U 3aKOH OOJIBIIUX YHCEID).

[ToMUMO OCHOBHBIX JIMHUWA B y4€OHBIH KypC BKIIFOUEHBI 3JIEMEHTHI
Teopuu rpadoB U TEOPUH MHOXKECTB, HEOOXOIMMBIE JJIsi OJHOLIEHHOTO
OCBOGHHMS MaTepualla JIJaHHOTO y4eOHOro Kypca H  CMEXHBIX
MaTeMaTHYECKUX Y4EOHBIX KYPCOB.

Conepxanne muHun «CiydaiiHble COOBITHS U BEPOSTHOCTHY CITYKHUT
OCHOBOM st  (opMHpOBaHUS TPEACTABICHUH O paclpeneeHUH
BEPOSATHOCTEW MEXKYy 3HAUYCHUSIMHU CIyYalHBIX BEIWYMH. BaKHYIO 4acThb
B ATOM COJEPKATEIBHON JTMHUU 3aHUMAET U3YUEHUE N€OMETPUUECKOTO U
OMHOMHUAIBHOTO paCHpeeIieHUi U 3HAKOMCTBO C MX HEMPEpPbIBHBIMU
aHaJIoraMu — I0Ka3aTENIbHBIM U HOPMAJIBHBIM PAacpeICICHUSIMHU.

Tempbl, CBSI3aHHBIE C HENPEPBIBHBIMU CIIYyYalHBIMU BEJIUYHMHAMH U
pacnpeeieHusIMHY, aKIEHTUPYIOT BHUMAHUE 00YyYaloUIMXCcs Ha ONMCaHUuU
U U3YYCHHH CIyYalHBIX SBJICHUI C MOMOIIBIO HENMPEPHIBHBIX (YHKIHI.
OCHOBHOE BHHMAaHHE YJENAETCA IOKA3aTeIbHOMY M HOPMAJIBHOMY
pacupeiesIeHUsIM.



B yuebHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMHUTENbHOE U3yUeHNe
CBSI3M MEXIY CIy4yailHBIMH BEJIMYMHAMU U OIKCAaHUE ATOM CBS3H C
MOMOIUIBI0 KOAPPUIIMEHTA KOPPETSAIUHN U €r0 BEBIOOPOYHOT0 aHajlora. JTH
AIIEMEHTHI COJEPKaHUS Pa3BUBAIOT TeMy «JluarpamMmbl pacCceMBaHUs»,
M3YUYEHHYIO Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, © BO MHOTOM
OMUPAIOTCS Ha CBEJICHUS U3 KypCOB alIreOpbl U TEOMETPHH.

Emé oaun nsnemeHT coaep:KaHus, KOTOPBIM Npeayiaraercs Ha
O3HAKOMHUTEIFHOM  YpPOBHE —  TIOCJEIOBAaTEIbHOCTh  CIyYalHBIX
HE3aBHCUMBIX  COOBITMH, HACTYMAKOUMX B E€AWHUILY BPEMEHH.
O3HakOMJICHHE C pAaclpeiesieHUeM BEpPOATHOCTEH KOJIMYECTBA TaKUX
COOBITUH HOCHUT Pa3BUBAIOIIMIA XapakTep U SABIAETCA aKTyalbHBIM Jis
Oynymux aOUTYPUEHTOB, TOCTYIAIOIMUX Ha y4eOHBIC CIEIHAIBHOCTH,
CBSI3aHHBIE C OOILIECTBEHHBIMU HAyKaMHU, IICUXOJIOTUEN U YIIPABICHUEM.

Ha u3ydenue yueOHOro Kypca «BepoATHOCTb M CTAaTHUCTHKA» Ha
yriyOjaeHHOM ypoBHE oTBoauTcs 68 yacos: B 10 kiacce — 34 yvaca (1 gac
B Hezento), B 11 kinacce — 34 gaca (1 yac B HeAemio).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

I'pad, cBs3ublii rpad, mytu B rpade: uukisl U nenu. CreneHb
(BasieHTHOCTD) BepiIuHBL. [ padsl Ha 1ocKOCTH. [lepeBbs.

CrnyuaiiHple OSKCHEpUMEHTHI (ONBITBI) M CIy4ailHble COOBITHS.
DneMeHTapHbIe COOBITHSA (MCX0bI). BEeposSATHOCTE Cily4ailHOTO COOBITHS.
bnuzocts 9actoThl M BepOATHOCTH COOBITUNA. Cily4ailHbIE OMBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH.

Onepauuu  Hajg  COOBITHSIMH:  TEpecedeHHe, OO0beIuHEHHE,
MPOTUBOMOJIOXKHBIE cOObITH. [Juarpammel Ditnepa. GopMyiia CIOKEHUS
BEPOSATHOCTEM.

YcnoBHasE BEPOATHOCTb. YMHOXKEHHME BEpOsATHOCTEW. JlepeBo
CIIy4alHOTO 3KcnepuMeHTa. @opMysia MOJHOM BEPOIATHOCTH. Popmyiia
baiieca. HezaBucumblie coObITHSI.

buHapHbI ciy4daliHbIl ONBIT (UCHBITAHHME), yCOEX M HEyJaya.
HesaBucumele ncnbitanus. Ceprsi HE3aBUCUMBIX UCIIBITAHUM O IEPBOTO
ycnexa. [lepecranoBku u akropuan. Yuciao codetanuii. TpeyroapHUK
[Tackans. ®opmyna 6uHOoMa HetoToHa.

Cepus HezaBucUMbIX UcTibiTaHu beprymmu. CiayyaitHblit BBIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyudaiiHas BenuuuHa. Pacripenenenue BepositHocTel. [{narpamma
pacupenenenus. Onepauuy HajJ ClIy4YalHbIMU BeluYuMHamu. buHapHas
ciaydaiHas BenuuuHa. [Ipumepsl pacnpeneneHuii, B TOM  YHCIIE

reOMeTpUUYECKOe 1 OMHOMUATIBHOE.
11 KIIACC

CoBMeECTHOE  paclpeAelieHHe  JBYX  CIyYalHbIX  BEJIUYMH.
Hes3aBucumele ciaydaiiHble BEJTUYMHBI.

MaremaTtnueckoe O0XKUJAHUE CIIy4alHOU BEJIMYUHBI
(pactipenenenust). [IpuMepsl NpUMEHEHUS] MAaTEMAaTUYECKOIO OXKHUIAHMS
(ctpaxoBanue, JoTepes). Maremarnueckoe OXHUAaHWE OWHAPHOM
CIIy4allHOW BEJIMYMHBI. MaTeMaTH4eCcKOe 0XKUIAHUE CYMMBI CIIy4anlHBIX
BEIMYMH.  MareMaTtnyeckoe  OXUJAaHUE  TIEeOMETPUYECKOro U
OMHOMUABHOTO PacIpeieICHHI.

Jlucnepcuss W CTaHAAPTHOE OTKIOHEHUE CIIy4YallHOM BEJIWYMHBI
(pactipenenenusi). Jlucnepcust OWHApHOW  CIyYallHOW — BEJIMYMHEI.
MareMaTtnyeckoe OXUJAHUE MPOU3BEACHHUS W JUCHEPCHUS CYMMBI
HE3aBUCUMBIX CIydallHbIX BeIMYMH. Jlucmepcuss W CTaHAApTHOE
OTKJIOHEHHE OMHOMUAJILHOTO pachpesenenus. Jucnepcus u cTaHAapTHOE
OTKJIOHEHHE F€OMETPUYECKOIO PACIPEIEICHUS.

Hepasencto YeOriméra. Teopema UeOniméra. Teopema bepuyu.
3akoH  OOJbIIKMX  YHcel. BbIOOpOUHBI  METON  HMCCIEA0BaHUM.
Bri6opounsie xapaktepucTuku. OLEHUBAHUE BEPOSTHOCTU COOBITHS IO
BBIOOPOYHBIM JIaHHBIM. [IpoBepka MpPOCTEHIINX TUMOTE3 C MOMOIIBIO
W3YUYEHHBIX pacipeeIeHun.

HenpepeiBuble  ciydaiinple BenuuuHbl. [Ilpumepsl.  @PyHKums
IJIOTHOCTHU BEPOSTHOCTH pacupenesieHus. PaBHomepHoe pacrpeenenue u
€ro CBOMCTBA. 3a/1ayu, MPUBOSIINE K I0KA3aTEIbHOMY PACIPEIEIICHHUIO.
3ajgaun, NOPHUBOAAIIME K HOPMaJIbHOMY pacnpeneneHuto. DyHKims



IJIOTHOCTA BEPOATHOCTH TIOKA3aTeIbHOTO paclpeneneHus, QYyHKIUSI
IJIOTHOCTU  BEPOATHOCTUM HOpPMaibHOro pacnpeneneHus. DyHkius
IJIOTHOCTH ¥ CBOMCTBAa HOPMAJILHOTO PACIPEAECIECHHUS.

[TocnenoBaTenbHOCTh OJJMHOYHBIX HE3aBUCUMBIX COOBITHHN. 3amauu,
NpUBOJSIIME K pactipeaenenuto [lyaccona.

KoBapuamus aByx cioydaiiHeix BenuuuH. Koadduiuent nuHeiHon
koppessiud. COBMECTHbIE HAOMIOJEHUS JBYX BEIMYMH. BBIOOpOUHBIN
kod(purmenT koppensuuu. Paznuume Mexay IHWHEWHOW CBS3bI0 U
MIPUYUHHO-CIEACTBEHHOW  CBSA3bIO. JIMHENMHas  perpeccus, MeETOJ
HaWMEHBIIINX KBAJIPATOB.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUWS YYEBHOI'O
KYPCA «BEPOATHOCTD n CTATUCTUKA»
(YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH OOyYaromerocss Kak
aKTUBHOTO M  OTBETCTBEHHOTO YJ€Ha POCCHUUCKOro  OOIIEecTBa,
NpeICTaBJICHNE O MaTEeMaTHYEeCKHMX OCHOBAaX (DYHKUMOHHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SABICHUHM, MPOLEAYp TpakJaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI W JAPYroe), YyMEHHE B3aUMOJEHCTBOBATh C
COLIMAJIbHBIMU HMHCTUTYTAMH B COOTBETCTBHM € HX QYHKIUSIMH U
Ha3HA4YCHHEM;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHMSA

c(hOpPMHUPOBAHHOCTh POCCHUUCKOW TPaXTAHCKONW HICHTHUYHOCTH,
YBAKEHMS K IPOLLIOMY M HACTOSAIIEMY POCCHMCKOM MAaTeMaTHKH,
LIEHHOCTHOE OTHOILUEHUE K JIOCTHKEHHUSIM POCCHUHCKMX MAaTEMaTUKOB U
POCCHICKON MaTeMaTUYE€CKOW MIKOJIbI, HCIIOJIb30BAHUE ITUX JOCTUKECHUN
B JPYTUX HayKax, TEXHOJOTHUAX, chepax SKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME  JyXOBHBIX  IEHHOCTEH  POCCUMCKOTO  HApoza,
c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IMOBEICHMUS,
CBA3aHHOIO C IIPAKTUYECKHUM IPUMEHEHUEM JOCTHKEHUUW HAyKu M
NESATENBHOCTBI0 YUEHOI'O, OCO3HAHHWE JIMYHOTO BKJIAJAa B IOCTPOEHUE
YCTOMYMBOTO Oy ayIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE  OTHOIIEHHWE K  MHpPY, BKIOYAas  3CTETHKY
MaTeMaTUYeCKNX 3aKOHOMEPHOCTEHW, OOBEKTOB, 3amad, peIIeHUH,
pacCyXJIeHUl, BOCHPUUMYMBOCTH K MAaTEMaTUYECKHM  aCHEKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA;

5) pusnyeckoro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh YMEHHSI IPUMEHSITh MaTeMaTUYECKUe 3HAHUS B
MHTEpecax 3JI0pOBOT0 U Oe3omacHOro obOpasa >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3[I0POBBIO (370pOBOE MUTaHKE, COATAHCUPOBAHHBIN
pPeXKUM 3aHATUA U OTAbIXa, peryispHas Qu3ndeckas aKTUBHOCTD),
¢u3nyeckoe  COBEpPUICHCTBOBAHWE  MPU  3aHATUAX  CHOPTUBHO-
03JI0pPOBUTEIBHOM JAEATEILHOCTHIO;

6) Tpy10BOr0o BOCIIUTAHUS:

TOTOBHOCTb K TPYZY, OCO3HAHUE LEHHOCTU TPYI0JIt00us, HHTEPEC K
pa3nuuHbiM chepaM MpodecCUOHATBHONU NIEATEIbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ NPHIOKEHUSIMU, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOD Oyayiiei nmpodeccuu U peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE
IJTaHbI, TOTOBHOCTh U CIIOCOOHOCTh K MaTEMaTUYECKOMY O0Opa30BaHUIO U
camM000pa30BaHuUIO Ha MPOTSHKEHUHU BCEH KU3HU, TOTOBHOCTD K aKTUBHOMY
YYaCTHI0 B  PEIICEHHMH NPAKTUYECKUX  3aJad  MaTeMAaTHYECKOU
HaIIPaBJIECHHOCTH;

7) 3K0JIOrH4€CKOr0 BOCIIMTAHMS

c(OPMUPOBAHHOCTh ~ HKOJIOTMUECKON  KYJbTYpbl, IOHUMaHHE
BIIMSHUS ~ COLMAIbHO-3KOHOMUYECKHX  IMPOLECCOB HA  COCTOSIHUE



OPUPOTHON M COILMAIbHOM Cpellbl, OCO3HAHUE TJI0OATBFHOTO XapakTepa
HKOJIOTMYECKUX MPOOJIeM, OpUEHTALIMS HA IPUMEHEHHE MAaTEMaTHYECKUX
3HaHUW JUIs pelieHust 3a7ad B OOJACTHM  OKpYy)Karolled Ccpejpbl,
IJJAHUPOBAHKME IMMOCTYNKOB M OLEHKU MX BO3MOKHBIX IOCJIEICTBHM IS
OKPYXKaroLIEn Cpebl;

8) neHHOCTH HAYYHOI'0 TO3HAHUA:

c(OpMUPOBAHHOCTh MUPOBO33pPEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH W OOIIECTBEHHOM NPaKTHUKH,
MOHUMAHUE MaTEMaTUYECKOW HAyKh Kak cQepbl 4YeIOBEYECKON
NEeATEIbHOCTH, JTanoB €€ pa3BUTUA W 3HAYUMOCTU JUISl Pa3BUTHUSA
LIMBWIN3AlUN, OBJAJACHUE S3bIKOM MAaTEMaTUKH W MaTEMaTUYECKON
KYyJbTYypOH KaK CpEICTBOM IO3HAaHHUS MHPA, TOTOBHOCTb OCYLIECTBISTh
IIPOEKTHYI0 M HCCIEA0BATENIbCKYIO JEATEIbHOCTh MHIWBUAYaJIbHO U B
rpynrme.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1€l CTBUA

ba3oBble Jioruueckue 1eMCcTBHA:

BBISIBIIATH U XapaKTEpU30BaTh  CYIIECTBEHHBIE  MPHU3HAKH
MaTeMaTUYECKNX OOBEKTOB, MOHATHUN, OTHOIICHHH MEXIY TOHSITHSIMH,
(bopMyIUpOBaTh OMPEEICHUS MOHSATUH, YCTAaHABINBATH CYIIECTBEHHBIM
MpPU3HAK KJiIacCU(UKAIIMKM, OCHOBAHUS IS OOOOIIEHUS W CpaBHEHUS,
KPUTEPUU TIPOBOUMOTO aHAJIH3a;

BOCIIPUHUMATh, (OPMYJIUPOBATh W MPEOOPA3OBHIBATH CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATE/IbHBIC, CAMHUYHBIC, YAaCTHBIE W O0OIIHe,
YCIIOBHBIC;

BBISIBIIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3U W
npoTuBopedrsi B (paKTax, aHHBIX, HAONIOACHUSX W yTBEPKICHUSX,
npemyiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JIeaTh BBIBOJBI C MCTIOJB30BAHUEM 3aKOHOB JIOTHKH, JI€TyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIIOUCHHH 110 aHAJTIOTHH;

MPOBOJIUTH  CAMOCTOSITETILHO JOKA3aTeIhCTBA MaTEeMaTHYECKUX
YTBEPKICHUH (TIPSIMBIE W OT IPOTUBHOTO), BRICTPAaUBATh apTyMEHTAIIHIO,
MPUBOJNTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

BbIOMpaTh CHoco0 pemieHuss Y4yeOHOM 3agaun  (CpaBHUBATH
HECKOJIbKO BApHWAHTOB PEIIEHUs, BHIOMpATh HamOoJiee MOIAXOISIINI C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBrle uccienoBarejbCcKue AeHCTBUA:

WCIIOJIh30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNA HHCTPYMEHT
Mo3HaHusl, (HOPMYITUPOBATH BOIPOCH], (PUKCHUPYIOIINE MPOTHBOPEUHE,
mpo0JeMy, YCTaHABIMBATh UCKOMOE W JTaHHOE, (DOPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UINIO, MHECHUE;

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUIAHWPOBAHHBIM  AKCIIEPUMEHT,
WCCJICIOBAHNE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
0o0BeKTa, SIBJICHHS, TPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;



CaMOCTOSATENbHO (hopMyIHupoBaTh OOOOIEHUS Y BBIBOJBI  TIO
pe3ysbTaTaM MPOBEAEHHOTO HAONIOACHUSA, HCCIEAOBAHUA, OLIEHUBATH
JOCTOBEPHOCTH MOIYUYSHHBIX PE3YJIbTAaTOB, BHIBOJOB U 000OIICHHIA;

MPOTHO3UPOBaTh BO3MOXKHOE pa3BUTHE TMIpollecca, a Takke
BBIIBUTATh MPEIOJI0KEHHUS O €0 PA3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISBJIATH JEPUIUTH MHQOPMAIUK, JaHHBIX, HEOOXOAMWMBIX ISt
OTBETa Ha BOIMPOC U JJIs PEIICHUS 3a]auH;

BbIOMpaTh HMHOOPMALMIO U3 MCTOYHHKOB PAa3IMYHBIX THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh UH(POPMALIUIO
pa3IMYHBIX BUIOB U (HOPM IpEICTABICHHUS;

CTPYKTYypUpOBaTh MHGPOPMAIUIO, MPEACTABIATH €€ B Pa3IUYHBIX
(dbopMax, WIUTIOCTPUPOBATH I'padUIECKU;

OLICHHMBATh  HAAEKHOCTH HMHPOpPMAIIMM IO  CaMOCTOSITENIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIE YHUBeEPCAJIbHbIE yUeOHbIe AeiicTBUSA

OO0menne:

BOCIIPUHUMATh W (HOPMYIUPOBATh CYKIACHUS B COOTBETCTBHH C
YCIIOBHSIMH M LIEJISIMH OOIIEHHSI, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pPCHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, JIaBaTh MOSCHEHHS IO
X0y pelIeHus 3aa9i, KOMMEHTHPOBATh TOJTYYCHHBIN PE3yIbTaT;

B X07i¢ 00CYXICHHsI 33]1aBaTh BOMPOCHI TIO CYIIECTBY 00CYKIaeMOM
TEMBI, POOJIEMBI, pEIIaeMOii 331a4M, BEICKa3bIBATh UJICH, HAIICJICHHBIC HAa
MIOUCK PEIICHHUsS, COTIOCTABIISATh CBOM CYXKACHUS C CYXICHUSMHU JPyTUX
YYaCTHHKOB JTHAJIOTa, OOHAPYKUBATh PAa3IMYMe U CXOJCTBO IMMO3UIIUA, B
KOPPEKTHOH opme (HopMyITUpOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

NPEJCTABIATh PE3yJAbTaThl PEIICHHWsS 3aJadd, dKCIEPUMEHTA,
UCCIIEIOBaHMs,  TPOEKTa, CaMOCTOSATEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHSI C YYETOM 3a/1a4 MPE3SHTALMU U OCOOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIe YHUBepCaJbHbIe YUeOHbIe AelicTBUS

Camoopranusanus:

COCTaBIISITh IJIaH, AITOPUTM PpEUICHHs 3aJadyH, BbIOMpaTh CIOCco0
pelieHruss ¢ y4€TOM  UMEIOUIMXCA  PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHH I
¢ y4€TOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOLHOHAIBHBII MHTEIEKT:

BJIa/ICTh HABBIKAMHU II03HABATEIBHOU peQIIEKCMH KaK OCO3HAHUS
COBEpIIAeMbIX JIEHCTBUN M MBICIUTEIbHBIX MPOIECCOB, UX PE3YJILTATOB,
BJIQJIETh CHOcOOaMH CaMONPOBEPKH, CaMOKOHTpOJIA IIpolecca M|
pe3yJibTaTa peuieHusl MaTeMaTHYeCcKon 3a/1auH;

MpeIBUIIETh TPYJHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTH MPHU PEILICHUN
3aJa4l, BHOCUTH KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSITENBCTB, TaHHBIX, HAMIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHE Pe3yJibTaTa LEIN U YCIOBUAM, OOBICHSITH
OPUYUHBI JOCTHKEHUSI WM HEJOCTHKEHHS PE3yJIbTaTOB JIEATEIbHOCTH,
HAXOJUTh OMIMOKY, 1aBaTh OILIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEIbHOCTD:

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOH U
VHANBHUAYATbHON pabOTHI IPU PEIICHUH yUeOHBIX 3a/1a4, IPUHUMATh LEb



COBMECTHOHM JEATEeNbHOCTH, IUIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pacpeAensaTh BUIbI paboT, JOTOBapUBATHCA, 00CYKIaTh MTPOLIECC
U pe3ysIbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKHX JTFOJICH;
y4acTBOBaTh B I'PYNMNOBBIX (opMmax paboThl (00CykaeHus, oOMeH
MHEHUH, «MO3TOBBIE IITYPMbD» U UHBIE), BBIMOJIHITH CBOIO YacTh paOOTHI
U KOOPJAWHUPOBATH CBOM MACUCTBHS C JPYTUMHU WICHAMU KOMAaHJBI,
OLICHHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMM MPOIYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K koHity 10 k1acca o0yvaromuics HAyYUTCs:

cBOOOIHO OMEPUPOBATH MOHATUSAMU: Tpad, MIOCKUHN rpad, CBI3HBIMI
rpad, nyts B Tpade, Lenb, UUKI, JIEPEeBO, CTENEHb BEPIIUHBI, JEPEBO
CIIy4alHOT'O JKCIIEPUMEHTA;

CBOOOJHO OMEpUPOBATh MOHATHSIMH: CIy4YalHBIM 3KCIEPUMEHT
(ombIT), ciy4aitHOe COOBITHE, DJJIEMEHTapHOE CIIy4ailHOEe COOBITHE
(371IeMEHTapHBIl MCXOJ) CIYyYalHOIO ONBITA, HAaXOJIWUTh BEPOSTHOCTH
COOBITHI B OMBITAX C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaxOJIUTh U (POPMYIHPOBATH COOBITHS: TIepeceueHne, 00hETMHCHIE
JaHHBIX COOBITHUI, COOBITHE, TPOTUBOMOJIOKHOE TAHHOMY, HCIIOIb30BATh
auarpaMMbl ODiljiepa, KOOPAMHATHYIO NPSIMYHO JUIsl pELIEHUs 3ajaad,
MOJIB30BATHCA (POPMYJION CIIOKEHHS BEPOSITHOCTEH I BEPOSATHOCTEH
JABYX U TpeX CIy4yailHbIX COOBITUH;

ONEPUPOBATh IOHATHUSAMU: YCIOBHAsI BEPOSATHOCTb, YMHOXKCHHE
BEPOSTHOCTEH,  HE3aBUCUMBIC  COOBITHSA,  JEPEBO  CIIy4ailHOTO
HKCIIEPUMEHTA, HAXOAUTh BEPOSITHOCTU COOBITHI C MOMOIIBIO MpaBUia
YMHOKEHUS, IepeBa CIIy4alHOTO OIBITa, UCIIOJIb30BaTh (POPMYITY MOTHOMN
BeposiTHOCTH, (Qopmyny baiteca mnpu pemieHun 3amad, OMPEEATh
HE3aBHCUMOCTh COOBITUH MO (GopMyJie U MO OPraHU3alMU CIYy4alHOTO
DKCIIEPUMEHTA;

OPUMEHSTh  U3yYEeHHble  KOMOHMHATOpHbIE  (QOpMyJBl  JJIs
NEPEYUCIICHUS  JJIEMEHTOB  MHOXECTB, JJIEMEHTapHBIX  COOBITHIA
CJIIy4alHOTO OIIBITA, PEUICHUS 3a7a4 10 TEOPUU BEPOATHOCTEN;

CBOOOJHO OMEpPUPOBATH MOHATHSIMH: OWHAPHBIA CIIyYallHBIA OIBIT
(ucnplTaHKe), ycnex W HeyJaya, HE3aBUCHMbIE HCIBITAaHUS, CEPHs
WCIBITAHUHN, HAXOJUTh BEPOATHOCTU COOBITHIA: B CEPUU HCIBITAHUNA 0
IIEpBOr0 yclexa, B CEpUU UCNBITAaHUN bepHyJIIu, B ONbITE, CBA3aHHOM CO
CJIy4aifiHBIM BBIOOPOM U3 KOHEUHOU COBOKYITHOCTH;

cBOOOJHO  OMEpUpOBaTh MOHATHSMHU: CiydailHas BEJIUYUHA,
pacnpesieieHue BEpOsSITHOCTEH, nuarpamMma pachpeleieHus, OuHapHas
clly4aiiHas BeTMYHMHA, TeOMETPUYECKOe, ONHOMHUAIBHOE paclpeieiicHHE.

K koniy 11 kiaacca o0yvaromuics HAyYUTCs:

ONEPUPOBATh IOHATHUSIMHU: COBMECTHOE pPACHpPENCICHUE JBYX
CIIy4aiHbIX ~ BEJIUYMH,  HWCIOJB30BaTh  TaOMUIy  COBMECTHOIO
pacrpeneneHuss  AByX — CIy4aWHbIX  BEJIIMYMH  JUISL  BBIJIEJICHUS
pacrpeneneHuss KaKIOW BEIWYUHBI, OIPEACICHUS HE3aBUCHUMOCTH
CIIy4alHbIX BEJINYUH;

CBOOOJHO ONEPUPOBATH TOHATHEM MAaTEMaTUYECKOTO OKUIAHUS
CllyyailHOM  BeJWYuHBl  (pacmnpeneneHus), NPUMEHATh  CBOICTBA
MaTeMaTUYECKOr0 OXHUJAHWA NPU PEUICHWH 3a1ad, BBIYNCIATH



MaTeMaTHYeCKOe OXUJaHHe OWHOMHAIBHOTO M TE€OMETPUUYECKOTO
pacnpeneneHuu;

CBOOOZIHO OMEpPUpPOBATh MOHATHSIMH: JUCHEPCUs, CTaHIAPTHOE
OTKJIOHEHUE CIIly4allHOM BEJIMYWHBI, IPUMEHATb CBOWCTBA JUCIIEPCUU
CIIy4ailHOM BEIMYMHBI (pacipeereHus) IpU pEeIEHNH 3a/1a4, BBIYUCIISTh
IUCIIEPCUI0 W CTaHJAPTHOE  OTKJIOHEHHE TE€OMETPUYECKOTO U
OMHOMUABHOTO pacIpeieeHHI;

BBIUYUCTISTh BBIOOPOYHBIE XapaKTEPUCTHKU MO JAHHON BBIOOpKE U
OLICHUBATh XapPaKTEPUCTUKHA TE€HEPAIBHOW COBOKYIIHOCTH JAaHHBIX I10
BBIOOPOYHBIM XapakTepucThkaMm. OILIEHHBAaTh BEPOSITHOCTH COOBITUH U
IIPOBEPATH  NPOCTEUIINE  CTATUCTUYECKUE  THUIOTE3bl, IOJIb3YAChH
M3YYECHHBIMU PACIPEICICHUSIMU.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

HanmenoBanue
pa3ae/ioB U TeM
MPOrpamMmbl

KoandyecTBo yacoB

Bcero

KonTtpoabhsbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE PeCypPChI

DnEeMEHTBI TEOPUH
rpa¢os

Ciy4aifHbie OMBITHI,
CIIy4aifHbIE COOBITUS U
BEPOSATHOCTH COOBITUI

Onepanuu Haj
MHOJKECTBAMH 1
coopITusIMH. CII0KEHHE
Y YMHOXCHHE
BEPOSATHOCTEM.
VYcioBHast BEpOATHOCTb.
He3aBrucumele cOOBITHS

DJIEMEHTHI
KOMOWHATOPUKH

Cepuu
MOCJIEI0BATEIbHBIX
HCTIBITAHU .
Ucnbiranusa bepayu.
Cry4aifHbIii BBIOOp U3




KOHEUYHON
COBOKYITHOCTH

Crnyualinbple BETMYHUHbI
U pacrpenencHus

14

OBIIEE KOJUYECTBO
YACOB I10 [TPOTPAMME

34




11 KJIACC

Ne
n/n

HaunmenoBanue
pa3aesioB u TeM
NPOrpaMMsbI

KoanuecTBO 4acoB

Bcero

KonTpoJibHbIe
padoTsbI

IIpakTHyeckue
padoThI

DiieKTpOHHbIE (UG pPOBbIE)
o0pa3oBaTe/bHbIE Pecypchbl

3aKoH 0ONBIIUX YUCE

OJIEMEHTEI
MaTEMaTUYECKON
CTAaTUCTUKHU

HenpepoiBHbIe
Clly4aiiHbIe BETUYNHBI
(pactipenenenusi),
MOKa3aTebHOE U
HOpMaJIbHOE
pacrnpeaeneHus

Pacnpenenenue
Ilyaccona

CBs3b MEXIY
CIIy4YailHBIMU
BEJIMYMHAMU

O06001IeHne 1
CUCTEMATH3AIHA
3HaHUU

11

OBIIEE KOJMYECTBO
YACOB I10 [TPOTPAMME

34







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoJibHbIE
padoThl

IIpakTHyeckue
padoThl

JlaTa
H3yUeHust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

I'pad, cBsi3HBIHN Tpad,
MMpEaACTaBJICHUC
3a/1a4¥ ¢ MTOMOIIIBIO

rpaga

Crenenb
(BaJIGHTHOCTb)
BepunHEL [1yTh B
rpade. Llenu v nHUKITBI

['padsr HA TITOCKOCTH.
JepeBo cirydaiiHOro
HKCTIIEPUMEHTA

CiyyaiiHbie
IKCTIEPUMEHTHI
(OTIBITBI) M CITy4aliHbIC
COOBITHSI.
DnemMeHTapHbIe
COOBITHS (UCXOBI)

BeposTHOCTB
CIIy4aifHOTO COOBITHSI.




BepostHocTH
COOBITHH B OIBITAX C
PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMH
COOBITHSMU

BepostHocTh
CITy4altHOTO COOBITHSI.
BepositHocTH
COOBITHH B OIIBITAX C
PaBHOBO3MOKHBIMH
DJIEMEHTaPHBIMU
COOBITUSMHU

[lepeceuenue,
o0BeIMHEHNE
MHOKECTB U COOBITHIA,
MIPOTUBOIOJIOKHBIC
cobbiTus. Popmyna
CIIOKCHHUS
BEPOSATHOCTEU

VYcnoBHas
BEPOSITHOCTb.
YMHOKEHNE
BEPOSATHOCTEM.
®dopmyiia yCI0BHOU
BEPOSITHOCTH

VYciaoBHas
BEPOSITHOCT.




YMHOKEHNE
BEPOSITHOCTEH.
®dopmyiia yCI0BHOU
BEPOSITHOCTH

10

dopmyiia NOJHOU
BEPOSTHOCTHU

11

®opmyna barieca.
HezaBucumreie
COOBITUSA

12

KomOunaropHoe
NPaBUIIO0 YMHOKEHHUSL.
IIepecranoBku u
daxTopuan

13

Yuciao coueTaHuid.
TpeyrosbHuk
ITackansa

14

®dopmyna OnHOMA
Herotona

15

KontponbHas padota
Nel: "T'padmi,
BEPOSTHOCTH,
MHOX€ECTBa,
KoMOuHaTOpUKa"

16

bunapHsbIit
CIIyYalHBIN OMNBIT
(ucmpITaHMe), yCrex u




Heyaaua.
HeszaBucumeie
ucnbiTanus. Cepust
HE3aBHUCHMBIX
UCHOBITAaHUN JI0
MEepBOro ycrexa

17

Cepust HE3aBUCUMBIX
UCHOBITAaHUN JI0
MEePBOro ycrexa

18

Cepust HE3aBUCUMBIX
ucnbiTanuil bepHysu

19

Cryyaiinblii BEIOOp U3
KOHEYHOM
COBOKYITHOCTH

20

[IpakTuueckas pabora
C UCIIOJIb30BaHHEM
AIIEKTPOHHBIX TAOJIHUI

21

CrnyualiHas BEIMUYUHA.
Pacnpenenenue
BEPOSITHOCTEH.
Jwnarpamma
pacnpeneneHus

22

Onepanuu Haj
CIIy4allHbIMHU
BEJIMYNHAMU.
[Tpumepsl




pacIpeneieHui.
bunapnas ciryyaitnas
BEJIMYMHA

23

I'eomerpuueckoe
pacnpeneseHue.
bunomuansHOE
pacnpeneneHue

24

MaremMaTuueckoe
0’KMJIAHHE CIIy4alHOU
BCJIIMYUHBI.
CoBMecTHOE
pacnpenesnieHue AByX
CIIyYalHBIX BEJIMYUH

25

He3zaBucumbie
CIIy4JaitHbIe
BenM4YuHbl. CBOMCTBA
MaTeMaTH4eCKOro
0>XKHMJIAHMUS.
Marematnueckoe
OKu1aHue OMHapHOU
CIIy4allHO! BEIUYMHBI

26

MaremaTtudeckoe
OKMJaHUE
F€OMETPUUYECKOr0 U
OMHOMHUAJIBHOTO
pacrpeneneHun




27

Hucnepcus u
CTaH/apTHOE
OTKJIOHEHHE

28

Jucnepcus OMHapHOI
CIIy4ailHOM BEJINYHHBI.
CaoiicTBa aucnepcun

29

Maremaruueckoe
OXXHUJIaHUC
HpOI/ISBe,Z[eHI/IH 58
JUCTIEPCUS CYMMBI
HE3aBHUCHMBIX
CIIyYalHBIX BEJIMYUH

30

[IpakTuyeckas pabora
C HCIIOIb30BaHUEM
AJICKTPOHHBIX TAOJIUII

31

Hucniepcus
OMHOMHUAIIBHOTO
pacmpeneneHusl.
[IpakTrueckas pabota
C HCIIOIL30BaHUEM
AJICKTPOHHBIX TAOJIUII

32

0O0001eHue n
CHUCTEMATHU3ALUS
3HAHUHI

33

KonTtponbHas pabora
Ne2: "HUcnblTanus




bepuymu.
Crnyuaiinble
BEJIMYMHBI U
pacnpeneneHus"

O06o0061IEHNE U

34 CHUCTEMAaTHU3aLNA 1
3HAHUHI
OBHLIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KoHTpoJbLHBIE
Bcero P
padoThbI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIEKTPOHHBIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypchl

Hepasencto YeOrnIena.
Teopema YeOrnImena.
Teopema bepnynnu. 3akoH
OOJBIIHNX YHCET

Hepasencto YeOrnIena.
Teopema YeOrbImena.
Teopema bepnynnu. 3akoH
OOJBIIHNX YHCET

Hepasencto YeOrnIena.
Teopema YeOrbImena.
Teopema bepnynnu. 3akoH
OOJBIIHNX YHCET

Br16opounbIii MeTO
HCCIEeNOBaHUN

[IpakTruueckas pabora ¢
HCIIOJIb30BaHUEM
AJICKTPOHHBIX TAOJIUII

I'enepanbHas
COBOKYITHOCTb U
ciIy4yaiiHas BIOOpKa.




3HAKOMCTBO C
BBIOOPOYHBIMHU
XapaKTePUCTHUKAMHU.
O1ieHKa cpeHero u
JIUCTIEPCUU TE€HEPATbHON
COBOKYITHOCTH C TIOMOIIbIO
BBIOOPOYHBIX
XapaKTEPUCTHK

I'enepanbHas
COBOKYITHOCTb U
cirydaiiHast BEIOOpKa.
3HAKOMCTBO C
BBIOOPOYHBIMHU
XapaKTEPUCTUKAMH.
O1ieHKa cpeHero u
JIUCTIEPCUU TE€HEPATbHON
COBOKYITHOCTH C TIOMOIIIbIO
BBIOOPOYHBIX
XapaKTePUCTHK

OneHuBanue
BEPOSITHOCTEH COOBITHIA 1O
BBEIOOpKE

CrarucTrueckast TMIIOTE3a.
[IpoBepka mpocTernmmx
TUIIOTE3 C TOMOIIBIO
CBOICTB U3yUYECHHBIX
pacnpeneneHui




10

Craructrueckast TMHIIOTE3A.
IIpoBepka mpocTedmumx
TUIOTE3 C TOMOUIbIO
CBOICTB U3yUYECHHBIX
pacnpeneneHui

11

[IpakTuueckas pabora c
HCIIOJIb30BaHUEM
AJICKTPOHHBIX TAOJIUII

12

[Ipumepsl HETTPEPBHIBHBIX
CITy4alHbIX BEJIMYUH.
DyHKIUSA INIOTHOCTH
BEPOSITHOCTH

13

PaBHOMepHOE
pactpenenenue. [Ipumepsr
3aJa4, IPUBOJAINX K
IIOKAa3aTeIbHOMY H K
HOpPMaJIbHOMY
pacnpeneseHusIM

14

DyHKIUSA INIOTHOCTH
BEPOSITHOCTH
MOKAa3aTeIbHOIO
pacrpeaeeHus

15

DyHKIUSA INIOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO
pacripeaeeHus




16

ITocnemoBaTenbHOCTH
OJMHOYHBIX HE3aBHCHUMBIX
cooprTuid. [Ipumep 3anaun,
MPUBOJISIIICH K
pacmnpenenenuro [Tyaccona

17

[IpakTuueckas pabora c
HCIIOJIb30BaHUEM
AJICKTPOHHBIX TAOJIUII

18

KoBapuanus aByx
CITyYaifHBIX BEITUYHH.
Koadduruent
KOPPEJISALHAH

19

CoBMecTHbBIE HAOIIOACHUS
JIBYX BEJIMYMH

20

Br16opounsrii
KO3 PHULIUEHT KOppeNALun

21

Paznuuue mexay
JIMHEHHOM CBS3BIO U
[IPUYMHHO-CIIEACTBEHHON
CBSI3BIO

22

JIluneitnas perpeccus

23

[IpakTrueckas pabota ¢
HCIIOJIb30BaHUEM
AJICKTPOHHBIX TAOJIUII

24

[IpencraBnenue naHHBIX C
[IOMOIIBIO TAOIUI] 1




AuarpamMmm, ornucarciibHas
CTaTUCTHUKaA

25

OMBITHI C
PaBHOBO3MOYKHBIMHU
DIIEMCHTAPHBIMH
COOBITHSIMU

26

Brruncnenue
BEPOSATHOCTEH COOBITHIA ¢
npUMEHEHHEM (OopMyIT

27

Beruucnenue
BEPOSATHOCTEH COOBITHII C
MPUMEHEHHEM
rpadu4ecKux METOJIOB:
KOOpJMHATHAS MpsiMasi,
JIepeBo, AUarpamma
Ditnepa

28

CrnyualiHbple BETUYHHBI U
pacrpeneieHus

29

Maremaruueckoe
0’KMJIAHHE CIIy4alHOU
BEJINYUHBI

30

Maremaruueckoe
0’KMJIAHHE CIIy4alHOU
BEJINYUHBI




31

KonTtponbhas pabora:
"BeposITHOCTD U
CTaTHCTHKA"

32

Brruncnenue
BEPOSATHOCTEH COOBITHIA ¢
npuMeHeHueM GopmyI U
rpauIeCcKux METOIOB

33

Brruncnenue
BEPOSATHOCTEH COOBITHII C
npuMeHeHueM GopmyI U
rpauIeCcKuX METOIOB

34

Crnyualinple BETUYHUHBI U
pacripeeseHus.
Marematnueckoe
0KUJAHUE CITyYalHOU
BEJINYUHBI

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA
Marematuka: ajiredpa 1 Hayaia MaTeMaTUYeCKOro aHalln3a, FEOMETPUS.
Anrebpa 1 Havasila MaTemMaTuueckoro anaiausa, 10-11 kimaccel/ AnumMoB
II.A., Komsrun FO.M., TkaueBa M.B. u npyrue, AKUMOHEPHOE
obmectBo «M3narenscTBO «IIpocBerieHne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

I.JIrotukac B. C. ®akynbTaTUBHBINA Kypc IO Matematuke: Teopus
BEPOSATHOCTEH: YueOHoe mocooue st 9—11 kimaccoB cpegHei MIKOIIbI
3-e u3z., nepepad.— M.: IIpocsenienue, 1990

2. E.A. bynumosuu, B.A. bynbrueB « OCHOBBI CTATUCTUKHU U
BeposATHOCTH» 5-11 kitaccel MockBa «Ipoda» 2008

3.bynumosuu E.A, B.A. bynsrues, 1.P. Beicoukuit u ap., O teopun
BEPOSITHOCTEH U CTATUCTUKE B IIKOJBLHOM Kypce, MareMaTuka B IIKOJIE,

No7, IlIkonbHas npecca, 2009

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI
CETU UHTEPHET

https://ege.sdamgia.ru/

https://etudes.ru/

https://mccme.ru/

https://problems.ru

https://zadachi.mccme.ru/



HOACHUTEJIBHASA 3AIINCKA

["'eomeTpus sBIsIETCS OJHUM U3 0230BBIX KypCOB Ha YPOBHE CPETHETO
oOmiero o0pazoBaHus, TaK KaKk OOECIEUYMBAET BO3MOXKHOCTb H3YyYEHHUS
JUCLMIUIMH ~ €CTECTBEHHO-HAYyYHOM HANpPaBJIEHHOCTH M MPEIMETOB
rYMaHUTapHOTO  IMKida.  [loCKONMBKY — JIOTMYECKOE  MBIIUICHUE,
dbopMupyeMoe Mpu U3YYEHUH OOYYAIOIIMMUCA TOHSITHUUHBIX OCHOB
Ir€OMETPUHU, IpPU JIOKA3ATEIbCTBE TEOPEM U IMOCTPOCHHM LEMOYKH
JIOTUYECKHUX YTBEPXKACHUN MPU PEIICHUN T€OMETPUUECKHX 3ajad, YMEHUE
BBIIBUTATh U ONPOBEPraTh TMIOTE3bl HEMOCPEICTBEHHO HCIONb3YIOTCS
OpU pPELICHUH 3a/ad €CTECTBEHHO-HAyYyHOTO LHWKJIA, B YaCTHOCTH
(bu3nYecKuX 3a1ad.

Ilenp ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomeTpus» Ha
yrayOJa€HHOM YPOBHE — pAa3BUTHE WHIAMBUAYAJIbHBIX CIOCOOHOCTEH
oOydJarlomuxcsi Mpyd HU3YYCHHMH TEeOMETPUH, KakK COCTaBIISIONICH
npenMeTHoM obnactu «Matematrka 1 ”HGOpMaTHKay» yepe3 obecrieueHue
BO3MOXXHOCTH TMPUOOpPETEHHs] M HCIOJIb30BaHHUS Oosiee TITyOOKHX
reOMETPUUYECKUX 3HAHUM W JIEHCTBUM, CHEHU(UYHBIX T€OMETPHUH, U
HEOOXOJUMBIX [UIsl YCHEWHOro MpodecCHoHaIbHOro 00pa3oBaHus,
CBSI3aHHOT'O C MCTIOJIb30BAaHHUEM MaTEMaTHKH.

[IpropuTeTHBIMM 3a7auaMHu Kypca TEOMETPHUHM Ha YTriIyOJIEHHOM
YPOBHE, PaCIIUPSIONIMMH W YCHUJIMBAIOIIMMH Kypc ©0a30BOro YpOBHS,
SBIISIIOTCS:

pacUIMpeHHue MPEACTaBICHUS O T€OMETPUM KaK 4YacTH MHPOBOM
KyJIbTypsl W (OPMHUPOBAHME OCO3HAHMSI B3aWMOCBSI3M TEOMETPHUH C
OKPYKaroIIMM MUPOM;

(dbopMUpOBaHHE TIPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax Kak
O BKHEHIIMX MATEeMAaTUYECKUX MOJEISAX, MO3BOJISIIOIIUX OINUCHIBATh U
M3y4aTh pa3HbIe SBJICHUS OKPY’KAIOLIErO0 MHUpa, 3HAHHE MOHATUHHOTO
anmapara 1o pazzaeny «CrepeoMeTpusd» yueOHOro Kypca reOMeTpHH;

dbopMupoBaHHE YMEHHsS BIAJETh OCHOBHBIMH TOHSATHSIMH O
MPOCTPAHCTBEHHBIX (UIypaX U UX OCHOBHBIMU CBONCTBaMH, 3HAHHE
TeopeM, (OpMyII U YMEHUE UX MPUMEHSITh, YMEHUS JJOKa3bIBaTh TEOPEMbI
Y HaXOJWUTb HECTaHIapPTHBIE CIIOCOOBI pelIeHMs 3a/1a4;

dbopMUpOBaHHE YMEHHUS Paclo3HaBaTh HA YEPTEKax, MOJAETSIX U B
peaJIbHOM MHPE MHOTOTPAaHHUKM M Tella BpAIEHHUS, KOHCTPYHPOBATH
r€OMETPUYECKHE MOJIEIIH;

dbopMUpOBaHHE TOHMMAHHUA BO3MOXXHOCTH aKCHOMATUYECKOTO
MOCTPOCHUS MaTEMaTHUYECKUX TEOpHid, (POPMUPOBAHUE TOHUMAHUS POJIH
aKCHOMATHUKH MPHU MPOBEIACHUH PACCYXKICHUM;

dbopMUpOBaHHE YMEHHS BIAJETh METOJAAMU JOKa3aTeNbCTB H
QJITOPUTMOB PELICHUS], YMEHUS UX IPUMEHSATD, TPOBOIUTH 10Ka3aTEeIbHbIC
pacCyXJIeHHs B XOJE PELICHUs CTEPEOMETPUUYECKHUX 3aJad U 3aJad ¢
NPAKTUUYECKUM  COJep>KaHhueM, (OPMUPOBAHUE IMPEACTABICHHUS O
HEOOXOUMOCTH JO0Ka3aTeNbCTB MpU OOOCHOBAHUU MaTEeMAaTHYECKUX
YTBEPKICHUM M pPOJM AaKCHOMAaTUKA B TPOBEACHUM JI€TYyKTHUBHBIX

paccyXIEeHUN;
pa3BHUTHE M COBEPIICHCTBOBAHNE MHTEIUICKTYaIbHBIX U TBOPYECKHIX
CIIOCOOHOCTEM o0ydJaronmxcs, II03HABaTEIBLHOMN AKTUBHOCTH,

HCCICAO0BATCIIbCKHUX YMCHHﬁ, KPUTUIHOCTHU MBbBIIUICHHA, HHTCpPECAa K
HU3Y4YCHUIO TCOMCTPHH,



dbopmupoBanre (YHKIIMOHATBLHON T'PAMOTHOCTH, PEICBAHTHOM
reOMETPUM: YMEHHS PACIO3HABATh MPOSBICHHUS T'€OMETPHUUECKUX
MNOHATHM, OOBEKTOB M 3aKOHOMEPHOCTEH B pEATbHBIX KU3HEHHBIX
CUTyallusiX U MPU U3YUYECHUU JAPYTUX y4EOHBIX MPEAMETOB, MPOSIBICHUA
3aBHCHUMOCTEHl ¥  3aKOHOMEPHOCTEH, MOJEIUPOBAHMUS  pPeajbHBIX
CUTyallul, HCCJIENOBaHUS TOCTPOCHHBIX MOJENEH, HWHTepIpeTaluu
MOJIyYE€HHBIX PE3YyJIbTaTOB.

OCHOBHBIMU  COJIEP)KATEIbHBIMUA  JIMHUSIMH ~ y4e€OHOTO  Kypca
«I'eometpusi» B 10-11 kiaccax sBisrorcs: «IIpsimple M TUIOCKOCTH B
IIpoCTpaHcTBe», «MHororpanHuku», «Tena BpameHus», «BekTopel u
KOOPJMHATHI B IPOCTPAHCTBEY, «JBUXKEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHMEe «yMETh
OTIEpUPOBATH MOHIATUAMMY», PEICBAHTHBIMU F€OMETPHH HA YIIIyOJIEHHOM
ypoBHe 00y4eHust B 10—11 kiraccax, OTHOCHTCSI KO BCEM COJIEPKATEIbHBIM
JUHUSAM  y4eOHOro Kypca, a (OpPMHUPOBAHHME JOTHUYECKHX YMEHUH
pacnpezienaeTcss He TOJBKO MO COAEPKATENbHBIM JIMHUSAM, HO U 110 TroJam
oOydenus. Coaeprxkanue 0Opa3oBaHUsS, COOTBETCTBYIOINIEE MPEAMETHBIM
pedynbrataM  ocBoeHusi  DenepanpHOil  paboyeil  mporpammsl,
pacnpeeI€HHBIM 10 rojiaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoM,
YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIPOCaM O0yYarouecs
oOpalaiuch HEOJHOKPATHO. DTO TO3BOJISIET OPraHM30BaTh OBJAJCHUE
r€OMETPUYECKUMHU TOHATUSIMH W HaBbIKAMHU I[IOCJIEJIOBATEIBHO U
MOCTyNaTeNIbHO, ¢ COOIOJICHUEM MPUHIUIA PEEMCTBEHHOCTH, a HOBBIE
3HAaHUA BKJIIOYaTh B OOIIYI0 CHUCTEMY I'€OMETPUYECKHUX IpeICTaBICHUI
oOydaromuxcs, pacmupsisi u  yrayomsist  e€, oOpa3yss NpOYHbIE
MHO’KECTBEHHBIE CBSI3H.

[lepexon K W3YYEHHIO TEOMETPUU Ha YIUIyOJEHHOM ypOBHE
MO3BOJISAET:

co3nath ycnoBus st quddepeHranuu oOydeHus, MOCTPOSHUS
VHAUBHUIYaTbHbBIX o0Opa3oBaTeNbHBIX porpamm, o0ecrnevnThb
yrayOn€HHOE U3yYeHHE TEeOMETpPUM KaK COCTaBISIOIEH y4eOHOro
npenMera «MaTemaTHKay;

MNOJATOTOBUTh  OOYyYarOMIMXCS K  MPOJOJDKCHHIO  HU3YUYCHHS
MaTeMaTHKU C y4€ToM BbIOOpa Oyayuiedl npodeccun, obOecreunBast
MPEEMCTBEHHOCTh MEXKy OOILIUM U MPO(eCcCCHOHATBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomeTpus» Ha yriayOn€HHOM
ypoBHe oTBoauTcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hezenio), B
11 xnacce — 102 gaca (3 gyaca B HeAEMIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE
OCHOBHBIE MOHATHS CTEPEOMETPHUH. TouKa, MpsAMas, IJIOCKOCTb,

npoctpanctBo.  [loHatme 00  aKCMOMAaTUYECKOM  TOCTPOSHUU
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.
B3aumnoe PacCIONOKEHUE MPSIMBIX B MPOCTPAHCTBE:

[IEPECEKAIOIINECS, MapAJUICIbHBIE MW CKPEIIMBAIOIIUECS  IPSMBIE.
Ilpr3Haku ckpemmBarOmMxcss nOpsmelX. llapamiensHOCTs HPSAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: IMMAPAJIIEIBHBIE MPSMBIE B IPOCTPAHCTBE,
[IapaJUIENIBHOCTh TPEX MPSAMBIX, NAPAJUICIBHOCTD MPSMOU U IIOCKOCTH.
[lapannensHoe M LEHTpalIbHOE MPOEKTHPOBaHHE, U300pakeHue (GuUryp.
OcHOBHbBIE CBOWMCTBAa MapajjIeIbHOTO MpoeKTupoBaHus. 3o0paxenue
buryp B mnapauieIbHOW MPOEKIHMH. YTIbl C COHAIpPaBJICHHBIMU
CTOPOHAMHM, YIrOJI MEXAy INpsAMBIMH B mpocTpaHcTse. [lapamensHoCTh
IJIOCKOCTEH: MapaJuleJbHbIE IUIOCKOCTH, CBOMCTBA IAPAIJIEIbHBIX
miockocteit. [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HAa TUIOCKOCTH:
TETpadp, NapAJIIEIEIUIIE]T, IOCTPOCHUE CEUEHUN.

IleprieHIMKYIAPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHIUKYJIIPHBIE
IIPSIMBIE B ITIPOCTPAHCTBE, IPSAMBIE NTapaJUICIIbHbIEC U IEPIICHANKYJIIPHBIE K
IJIOCKOCTH, IMPU3HAK MEPHEHAUKYIAPHOCTH IIPSAMOM M  IUIOCKOCTH,
TeopeMa O NPSIMOM MEPHEHIUKYISIPHOW IIIOCKOCTH. OpTOroHanabHOE
IIpOEKTUpOBaHUE. [IepreHIUKYIAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH
710 TIOCKOCTH, PAaCCTOSTHUE OT MPSAMOI 0 MIOCKOCTH, IPOEKIUs (PUTYPbI
Ha  IJIOCKOCTh.  llepneHaMKynaspHOCTP  IJIOCKOCTEH:  IpPU3HAK
IIEPIICHIUKYJSIPHOCTH  JBYX  IUIOcKocTer.  Teopema 0 Tpéx
IIEPIICHIUKYJISIPAX.

Yrael B NOPOCTPAHCTBE: YIOJ MEXAYy INPSAMOM M INIOCKOCTHIO,
NBYIPAHHBIM yTOJI, JUHEWHBIA YroJl IBYTPAHHOIO yria. TpéXTrpaHHbIA U
MHOTOrpaHHble yruibl. CBOICTBA IUIOCKHMX YIJIOB MHOTOTPAHHOTO YIJIA.
CBoiicTBa IJIOCKUX M JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsI TPEXTPAHHOTO YTJIA.

MHOrorpaHHUKH

Buapel MHOrOrpaHHuMKOB, pa3BEpTKa MHOrorpansuka. lIpusma: n-
yrojibHAsl MpU3Ma, NpsMas W HAKJIOHHAs MPHU3MbI, OOKOBas W MOJHAs
ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBHBIN
Iapajulesienunes U ero cBomcrsa. Kparuaiye myTd Ha MOBEPXHOCTH
MHororpannuka. Teopema Diinepa. IIpocTpancTBeHHass Teopema
[Tugaropa. [upamuna: n-yrojapHas nupamuja, IpaBUiIbHAS U yceuEHHAs
nupamuibl. CBoiicTBa p€0ep 1 OOKOBBIX IpaHel MPaBUIBLHON MUPAMUJIBI.
IIpaBuibHBIE MHOTOIDAHHUKM: MPABUJIbHAs IpU3Ma MW I[PABUIIBHAA
MIAPaMKJIA, TPABWIIbHAS TPEYTOJIbHAS TMPAMUIA U ITPABUIIBHBIA TETPAdID,
ky0. IlpencraBieHne o TPaBWIBHBIX MHOTOTPAHHUKAxX: OKTajJp,
JNOAEKAdIP U UKOCADIP.

Brruncnenue 3neMeHTOB MHOTOTPaHHUKOB: pE0pa, AuaroHau, yribl.
[Inomans OOKOBOM TMOBEPXHOCTH W TOJHOW TOBEPXHOCTH MPSMOIL
MPU3MBI, TUIOIIAIb OCHOBAaHUH, TeOpeMa 0 OOKOBON OBEPXHOCTH MPSMOii
npu3Mbl. [lnomans O0KOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABHIIBHOMN
IIAPaMUJIBI, TEOPEMA O IUIONIAAN YCEUEHHOU MUPAMU/IBI.



CummeTpust B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPHH MPABUIIbHBIX
MHOTOIrpaHHUKOB. CHMMETpuss B  MNPAaBUJIBHOM  MHOIOIPaHHUKE:
CUMMETpHS  NApaJUICNCNIMIENd, CUMMETPUsS NPABUIBHBIX  MPU3M,
CUMMETPHS IPABUIIBHON MUPAMUIBI.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA
HEHYJIEBOIO BEKTOpPA, BEKTOPBI KOJUIMHEAPHBIC, COHAIIPABIICHHBIE W
IIPOTUBOIIOJIOKHO ~ HANPABJICHHBIE BEKTOPbL. PaBEeHCTBO BEKTOPOB.
JIeicTBUS C BEKTOpPaMU: CJIOKEHUE W BBIYUTAHHE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXEHME BEKTOpa Ha uyucio. CBoilcTBa
CJIOXEHUs BEKTOpOB. CBOKCTBA YMHOKEHHUS BEKTOpa Ha uncio. [lonsTue
KOMIUTAHApHbIE BEKTOpBI. [Ipu3HaK KOMIIJIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamienenunena. Teopema O pasiioKEHUN BEKTOpa MO TPEM
HEKOMIUIaHApHBIM BekTOpaM. [IpsimoyrompHas cucremMa KOOpAMHAT B
npoctpancTBe. Koopaunartsel BekTopa. CBsA3b MEXAY KOOpAMHATAMHU
BEKTOpa M KOOPJIMHATaMH TOYEK. YTOJ Mexay BekTopamu. CkansipHoe
IIPOU3BEICHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

[TousTus: IAHPUYECKas MIOBEPXHOCTB, KOHUYECKas
MOBEPXHOCTh, Chepuueckas MOBEPXHOCTb, 0Opa3yrolIne MOBEPXHOCTEH.
Tena BpamieHus:: IWIMHAP, KOHYC, YCEUEHHBIA KOHYC, cdepa, map.
B3aumnoe pacnonoxenue chepsl U IIIOCKOCTH, KacaTellbHas INIOCKOCTh K
cdepe. 300paxkeHune Ten BpallleHUs Ha MIIOCKOCTU. Pa3BépTka HuIMHIpa
u konyca. Cummetpust chepsl U mapa.

O6bEM. OcHOBHBIE CBOMCTBA 00HEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaijiesienumneaa u ciaeacTus u3 Hee. O6bpEM npsamoit
¥ HAKJIOHHOM MPU3MBbI, IUIUHAPA, MUpaMuAbl U KoHyca. OOBEM 1mapa u
1apOBOI'O CETMEHTA.

KoMOunanmu Ten BpamieHus W MHOTorpaHHukoB. [Ipusma,
BIIMCaHHAs B IMJIMHJP, ONMCaHHAas OKOJIO IMIMHpa. [lepeceduenue cdepsl
u mapa ¢ miockocteio. Kacanue mapa u cdepsl miockocteio. [lonsTre
MHOTOTPaHHHMKA, OMHCAHHOTO OKOJO cdepbl, cdepbl, BIHCAHHON B
MHOTOTPaHHUK WM TEJIO BPALLICHUSI.

[Tnomans MOBEPXHOCTH MUJIMHIpPA, KOHYCA, MJIOMAaas chepbl U e
yacreid. [logobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, ILIOMIAZCH
nmoBepxHocTel moao0HbIX Guryp. [IpeodpasoBanue mogo0us, TOMOTETHS.
Pemenne 3amad Ha IMJIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPUUYECKHX
METO/IOB.

[TocTpoenue ceyeHnii MHOTOTPAHHUKOB U TEJI BPAILLICHUS: CEYCHUS
HMIMHApa (MapajulesIbHO M MEPHEHIUKYJISIPHO OCH), CEYEHHsS KOHyca
(mapasiesibHble OCHOBAaHUIO W NMPOXOSLIME YEPE3 BEPILUHY), CCUECHUS
niapa, METOJbI IOCTPOCHUS CEYEHUI: METO/ CJIEI0B, METO/ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJ] IEPEHOCA CEKYLIEH MIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B npocTtpancte. Onepauuu Haja BeKTopaMu. BekTopHoe
YMHOXEHHE  BEKTOpoB.  CBOHCTBAa  BEKTOPHOIO  YMHOXEHUS.
[IpssmMoyronbHas cucTtemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTsl
BekTopa. Pasnoxkenune BekTopa mo 0Oasucy. KoopaumHaTHO-BEKTOPHBII
METO/I IIPY PELICHUH F€OMETPUUYECKHX 3a/1a4.



J{BMKEeHUA B IPOCTPAHCTBE

JIBmkenus mpoctpanctBa. OToOpaxkeHus. [[BUXKEHHS U PaBEHCTBO
¢uryp. OOmme cBOMCTBa ABMKEHUN. Buabl ABM)KEHMI: MapaiienbHbIH
MIEPEHOC, LEHTPAJIbHAsT CUMMETpHs, 3€pKajbHas CUMMETPHS, MOBOPOT
BOKpYT npsimoii. [IpeoOpazoBanus nogodus. [Ipsmas u cepa Ditnepa.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUWSA YYEBHOI'O
KYPCA «(I'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:knanckoe BoCIUTaHME:

c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH OOyYaromerocss Kak
aKTUBHOTO M  OTBETCTBEHHOTO YJ€Ha POCCUUCKOro  OOIIEeCTBa,
NpeICTaBICHUE O MaTeMaTHYEeCKHMX OCHOBAaX (YHKUMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUH, MPOLEAYp TpakJaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI W JAPYroe), yMEHHE B3aUMOJEHCTBOBATh C
COIMAIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX (QYHKIHSIMU H
Ha3HAYEHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCHUUCKOW TPAXTAHCKONW HIACHTHUYHOCTH,
YBaXEHHUSI K MPOUUIOMY M HACTOAIIEMY POCCHMCKOM MATEMAaTHUKH,
LIEHHOCTHOE OTHOILUEHUE K JIOCTHKEHHUSIM POCCHUHCKMX MAaTEMaTUKOB U
POCCHICKOM MaTeMaTUYE€CKOW LIKOJbI, HCIIOJIb30BAHUE ITUX JOCTHUKECHUN
B IPYTUX HAayKaxX, TEXHOJOTHUAX, CPepax YKOHOMHUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

OCO3HaHMWE  JYXOBHBIX  IEHHOCTEM  POCCHUMCKOrO  Hapoja,
c(OpPMUPOBAHHOCTh HPABCTBEHHOTI'O CO3HAHUS, STHYECKOTO IMOBEICHMUS,
CBSI3aHHOTO C TMPAKTUYECKUM NPUMEHEHHEM JOCTHXKEHUN HAyKu U
JESATENBHOCTBI0 YUYEHOI'O, OCO3HAHHWE JIMYHOTO BKJIAJAa B IOCTPOEHUE
YCTOMYMBOTO Oy ayIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE  OTHOIIEHHWE K  MHpPY, BKIOYAas  3CTETHKY
MaTeMaTUYeCKNX 3aKOHOMEPHOCTEHW, OOBEeKTOB, 3a;ad, peIIeHUH,
pacCyXJIeHUl, BOCHPUUMYMBOCTH K MAaTE€MaTUYECKHM  aCHEKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA;

S) pusnyeckoe BocnuTaHKE:

c(hOpMHUPOBAHHOCTh YMEHHSI IPUMEHATh MAaTEMAaTUUECKUE 3HAHUS B
MHTEpecax 3JI0pOBOr0 U Oe3omacHOro obOpasa >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3[I0POBBIO (370pOBOE MUTaHKE, COATAHCUPOBAHHBIN
peXKUM 3aHATHA U OT/AbIXA, peryisipHas (u3NYecKas aKTHUBHOCTH),
¢u3nueckoe  COBEpPUICHCTBOBAHWE  MPU  3aHATUAX  CHOPTUBHO-
03JIOPOBUTENIBHOU JEATEIBHOCTBIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTb K TPYZY, OCO3HAHUE LIEHHOCTU TPYI0JII00us, HHTEPEC K
pa3nuuHbiM cdepaMm MpodecCUOHATBHONU NEATEIbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ NPHIOKEHUSIMU, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOD Oyay1iei nmpodeccuu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE
IJIaHbI, TOTOBHOCTh U CIIOCOOHOCTh K MAaTEMaTUYECKOMY OOpa30BaHUIO U
camM000pa30BaHuUIO Ha MPOTSHKEHUHU BCEH KU3HU, TOTOBHOCTD K aKTUBHOMY
y4acTUIO B  pEUICHWH NPaKTHUYECKUX  337a4  MaTeMaTU4YeCKOU
HaIpaBJICHHOCTH;

7) 3K0JI0rHYeCcKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTh ~ HKOJIOTMUECKON  KYJbTYpbl, IOHUMaHHE
BJIMSHUS ~ COLMAIbHO-3KOHOMUYECKHX  IMPOLECCOB HA  COCTOSIHUE
IPUPOTHON M COILMAIBHOM Cpellbl, OCO3HAHUE IJI00ATBLHOTO XapakTepa



HKOJIOTMYECKUX MPOOJIEM, OpUEHTALIMS HA IPUMEHEHHE MAaTEMaTHYECKUX
3HaHUW JUIs pemieHust 3a7ad B OOJACTHM  OKpYyXKalolled Cpespbl,
IJJAHUPOBAHKUE IMOCTYNKOB M OLEHKU MX BO3MOJKHBIX IOCJIEICTBHU IS
OKPYXKaroLIEen Cpebl;

8) neHHOCTH HAYYHOI'0 TO3HAHUA:

c(OpMUPOBAHHOCTh MHPOBO33PEHNU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W OOIIECTBEHHOW NPaKTHUKH,
MOHUMAHUE MAaTEMaTUYECKOW HAyKh Kak cQepbl 4YeIOBEYECKON
NEeATEIbHOCTH, JTanoB €€ pa3BUTUA W 3HAYUMOCTU JUISl Pa3BUTHUSA
LIMBWIN3AlUU, OBJAJACHUE S3bIKOM MATEMaTUKH W MaTEeMaTUYECKON
KyJbTYpOH KaK CpEICTBOM IO3HAaHHUS MHPA, TOTOBHOCTb OCYLIECTBISATh
IIPOEKTHYI0 M HCCIEA0BATENbCKYIO JIEATEIbHOCTh MHIWBUAYaJIbHO U B
rpynrme.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE el cTBUA

ba3oBble 1ornueckue AecTBU:

BBISIBIIATH U XapaKTEpHU30BaTh  CYIIECTBEHHBIE  MPHU3HAKH
MaTeMaTUYECKNX OOBEKTOB, MOHATHUN, OTHOIICHUH MEXIY MOHSITHSIMH,
(GhopMyTUPOBaTh OMPEEICHUS MOHSATUH, YCTAaHABINBATH CYIIECTBEHHBIM
MpU3HAK KiIacCU(UKAIIMKM, OCHOBAHHUS IS OOOOIIEHUS W CpaBHEHUS,
KPUTEPUU TIPOBOUMOTO aHAJIH3a;

BOCIIPUHUMATh, (OPMYJIUPOBATh W MPEOOPA3OBHIBATH CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W O0OIIHe,
YCJIOBHBIC;

BBISIBIIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3U W
mpoTUBOpeYrss B (paKTax, aHHBIX, HAOMIOACHUSX W yTBEPKICHUSX,
npemyiaraTh ~ KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JIeaTh BBIBOJBI C MCTIOJB30BAHUEM 3aKOHOB JIOTHKH, JI€TyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHHH 110 aHATIOTHH;

MPOBOJIUTHh  CAMOCTOSITETILHO JOKA3aTeIhCTBA MaTEeMAaTHYECKUX
YTBEPKICHUH (TIPSIMBIE M OT IPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTHh MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

BBIOMpPATh CHOCOO pemieHuss y4eOHOW 3amaun  (CpaBHUBATH
HECKOJIbKO BApUAHTOB PEIIEHUs, BHIOMpATh HamOoJiee MOIAXOISAIINN C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCcKue 1eMCTBUSA:

WCIIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATCIIbCKUNA HHCTPYMEHT
Mmo3HaHusi, (HOPMYJIUPOBATH BOIMPOCH], (PUKCUPYIOUIUE MPOTHUBOpPEUNE,
mpo0JeMy, YCTaHaBIMBaTh UCKOMOE U JTaHHOE, (DOPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UINIO, MHECHUE;

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT,
WCCJICIOBAHNE TI0 YCTAHOBJIEHHWIO OCOOCHHOCTEM MaTEeMaTHYECKOTO
0o0BeKTa, SIBJICHHS, TPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BeKTaMHU, SIBJICHUSIMU, TPOIECCAMU;

CaMOCTOSITENIbHO  ()OPMYJIUPOBATh OOOOIIEHHS U BBIBOABI IO
pe3yibTaTaM TMPOBEAEHHOTO HAOJIOICHUS, WCCJICIOBAHMs, OICHUBATH
JIOCTOBEPHOCTH MOJYUYECHHBIX PE3yIbTaTOB, BHIBOJIOB U 0000IIECHNUIA;



IPOTHO3UPOBaTh BO3MOYKHOE pa3BUTHE Ipoliecca, a TaKKe
BBIIBUTATh MPEIONI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unopmanmeii:

BBISBJIATH JePUIUTH MHQOpPMAIMK, JaHHBIX, HEOOXOIMMBIX ISt
OTBETa Ha BOIPOC U JJIs PEIICHUS 3a]auH;

BbIOMpaTh HMHMOPMALMIO U3 MCTOYHHKOB PAa3JIMYHBIX THUIIOB,
aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh UH(POPMALIUIO
pa3IMYHBIX BUIOB U (HOPM IpEICTABICHHS;

CTPYKTYypUpOBaTh MHGOPMAIUIO, MPEACTABIATh €€ B Pa3IUYHBIX
(dbopMax, WIUTIOCTPUPOBATH I'padUUECKY;

OLICHMBATh  HAAEKHOCTH HMHPOpPMAIIMM IO  CaMOCTOSITENILHO
c(hOpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBbIE YHUBeEPCAJIbHbIE yYeOHbIe 1eiicTBUSA

OO0menne:

BOCIIPUHUMATh W (HOPMYIUPOBATh CYKIACHUS B COOTBETCTBHH C
YCIIOBHSIMH H LIEJISIMH OOIIEHWSI, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO
TOYKY 3pPCHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, IaBaTh MOSCHEHHS IO
X0y pelIeHus 3a7a9i, KOMMEHTHPOBATh TOJTYYCHHBIN PE3yIbTaT;

B X07i¢ 00CYXICHHsI 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM
TEMBI, POOJIEMBI, pEIIaeMOii 331a4M, BEICKa3bIBATh UJICH, HAIICJICHHBIC HA
MIOUCK PEIICHHUsS, COTIOCTABIISATh CBOM CYXKACHUS C CYXICHUSMHU JPyTUX
YYaCTHHKOB JTHAJIOTa, OOHAPYKUBATh PAa3IMYMe U CXOJCTBO IMO3UIIHUA, B
KOPPEKTHOH opme (HopMyITUpOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

NPEICTABIATh PE3yJAbTaThl PEMICHHWS 3aJadd, dKCIEPUMEHTA,
UCCIIEIOBaHMs, TPOEKTa, CaMOCTOSATEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHSI C YYETOM 3a/1a4 MPE3SHTALMU U OCOOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE Yy4eOHbIE JelicCTBUS

Camoopranusanus:

COCTaBIISITh IJIaH, AITOPUTM pEUICHMs 3aJadyH, BbIOMpaTh CrocoO
pelieHruss ¢ y4€TOM  UMEIOUIMXCA  PECYypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHU I
¢ y4€TOoM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOLHOHAJIBHBII MHTEJIEKT:

BJIa/ICTh HABBIKAMHU IIO3HABATEIHHOUW pEeQIIEKCMH KaK OCO3HAHUS
COBEpIIAEMbIX JIEHCTBUN M MBICIUTEIbHBIX MPOIECCOB, UX PE3YJILTATOB,
BJIQJIETh CHOCOOaMH CaMONPOBEPKH, CaMOKOHTpOJIA IIpolecca M|
pe3yJibTaTa pelieHusl MaTeMaTHYeCcKon 3a/1auH;

MpeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTH IPHU PEIICHUN
3aJa4i, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSITENCTB, IAHHBIX, HAMIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHE Pe3yJibTaTa LEIN U YCIOBUAM, OOBICHSITH
OPUYMHBI JOCTHKEHUSI WM HEJOCTHKEHHS PE3yJIbTaTOB JIEATEIbHOCTH,
HAXOJHUTh OMIMOKY, 1aBaTh OILIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEIbHOCTD:

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOH U
VHANBHUAYaTbHON pabOTHI IPU PEIICHUH yUeOHBIX 3a/1a4, IPUHUMATh LEb
COBMECTHOHM JEATEeNbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacpeAenaTh BUIbI paboT, JOTOBapUBATHCA, 00CYKIAaTh MPOLIECC
U pe3yJIbTaT paboThl, 0000IaTh MHEHUS HECKOJIBKHUX JTFOJICH;



y4acTBOBaTh B I'PYNMNOBBIX (opMmax paboThl (00cCykaeHus, oOMeH
MHEHUH, «MO3TOBBIE IITYPMbD» U UHBIE), BBIMOJIHITH CBOIO YacTh paOOTHI
U KOOPJWHUPOBATH CBOM MACUCTBHS C JPYTUMHU YICHAMHU KOMAaHJBI,
OLICHHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K koHiry 10 k1acca o0yvaromuics HAyYUTCs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSITHSIMHU CTEPEOMETPHH
Opy  pelIeHHHd 3aJad M [POBEICHUU MaTeMaTHYECKUX
paccyXIeHUN;

NPUMEHSTh aKCHOMBI CTEPEOMETPHHM U CJIEICTBUA M3 HUX IPHU
pEIIeHNN T€OMETPUYECKUX 3a/1ay;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHHWE TPSIMBIX B
MPOCTPAHCTBE, IUIOCKOCTE B MPOCTPAHCTBE, MPSAMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE;

CcBOOOJHO OIEPUPOBATh MOHATUSAMHU, CBS3aHHBIMH C yIjamMH B
MPOCTPAHCTBE: MEXTY MPSIMBIMU B IPOCTPAHCTBE, MEKTY IPIMOM
U TUIOCKOCTBIO;

CBOOOJHO  ONEpUpOBaTh  MOHATHUAMM,  CBSI3AHHBIMH  C
MHOTOTpaHHUKaMU;

CBOOOJHO pacrno3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHHUKOB
(mpu3ma, mupaMua, NPSIMOYTOJIbHBINA Mapajuieenunes, Kyo);
KJIaCCU(UIIUPOBATh MHOTOTPAHHHUKH, BBIOMpPAs OCHOBAHHS s
KJIacCU(pUKaALIUU;

CBOOOJHO OINEPUPOBATh MOHATHUAMH, CBA3AHHBIMU C CEUECHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBITIOJHATh NapajuleIbHOE, LEHTPAJTbHOE M OPTOrOHAIbHOE
MPOEKTUPOBaHKUE (PUTYP HA IIIOCKOCTD, BHIMOIHITH U300paXKEHUS
¢buryp Ha MJIOCKOCTH;

CTPOUTH CEUYEHHS] MHOTOTPAHHHKOB pAa3IMYHBIMH METOJaMH,
BBITIOJHSATH (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX
O00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

BBIYUCTIATH IJIOIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,
NUPaMKJIA), FEOMETPUUECKHX Tell C MPUMEHEHUEM (POpMYIT;
CcBOOOHO ONEPUPOBATH MOHATHIMH: CHMMETPHSI B IPOCTPAHCTBE,
LEHTP, OChb U IJIOCKOCTh CUMMETPUHU, LEHTP, OChb U IJIOCKOCTh
CUMMETPUU QUTYPBHI;

CBOOOJIHO  ONEpUPOBATh  MOHATUSMH, COOTBETCTBYIOUIUMHU
BEKTOpaM U KOOpJMHATaM B IPOCTPAHCTBE;

BBITIOJHSATH IEUCTBUS HAJ BEKTOPaMHU;

peliaTh 3aJa4 Ha JOKa3aTeIbCTBO MAaTEMaTHUECKUX OTHOIIEHUHN
Y HAXOXKJEHUE F€OMETPUUECKHUX BEJIUYUH, TPUMEHSISI U3BECTHBIE
METO/Ibl MPU PEIICHUH MaTEMaTHUYECKHUX 3a]ad MOBBIIICHHOTO U
BBICOKOT'O YPOBHSI CII0KHOCTH;

MPUMEHSTh MPOCTEHUIIINE MPOrPaMMHBIE CPEJCTBA U IIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI npu pelieHnn
CTEpEOMETPUYECKHX 3a/1a4;



U3BIIEKATh, MPEOOPA30BBIBATH U HHTEPIPETUPOBATH MH(POPMALIHIO
0 IPOCTPAHCTBEHHBIX reOMETPUYECKUX durypax,
MPE/ICTABICHHYIO HA YEPTEKAX U PUCYHKAX;

NPUMEHSTh TOJY4YEHHbIE 3HAHMS Ha NPAKTHKE: CpPaBHUBATh U
aHAJIM3UPOBATh pealbHbIC CUTYyallMd, MNPUMEHSATHh HW3YyUYCHHBIC
NOHATUSI B TMpOLIECCE TOMCKAa pPEIICHHS MaTeMaTU4YeCKu
chOpMyITUPOBAaHHONW TPOOJIEMBI, MOJETUPOBATh pEaTbHBIC
CUTyallud Ha S3bIKE TE€OMETPUH, MCCIEAOBAaTh MOCTPOCHHBIE
MOJIETH C HUCIOJIb30BAHUEM I'€OMETPUUECKHUX MOHSATUI U TEOPEM,
anmapara ajreOpspl, pelaTh NPaKTHYECKUEe 3aJauH, CBSI3aHHbBIE C
HAXO0X/IEHUEM T€OMETPUYECKUX BEJINYHH;

MMETh MPECTABICHUS 00 OCHOBHBIX dTanax pa3BUTHUS TEOMETPUU
KaK COCTaBHOM yacT (pyHIaMEHTa Pa3BUTHUS TEXHOJOTHUH.

K koniy 11 kiaacca o0yvaromuics HAyYUTCs:

CBOOOJHO  ONEpUpOBaTh  MOHATHUAMM,  CBSI3AHHBIMH  C
HWIMHIPUYECKON, KOHUYECKON U cPeprudecKoil MOBEPXHOCTSIMH,
OOBSACHATH CIIOCOOBI MOTYYCHHUS;

ONEepUPOBATh MOHATUSMH, CBSI3AHHBIMU C TEJAMU BPAILLEHUSA:
IATUHAPOM, KOHYCOM, C(Hepoi 1 mapom;

pacrno3HaBaTh Tela BpaleHus (WIMHIP, KOHYC, cdepa U map) u
OOBSCHATH CIIOCOOBI MOTYYSHHS TEJ BpalCHHS,;
KJIacCCU(PUIIMPOBATh  B3aUMHOE  pACIOJIOKEHHE cepbl U
IIJIOCKOCTH;

BBIYMCIIATh BEJIHMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB U  Tel
BpallleHus, 00bEMBI U IUIOMIAAN TOBEPXHOCTEH MHOTOIPAaHHUKOB
U TeJl BpallleHus, TeOMETPUUECKUX TEJ C IPUMEHEHHEM HOpMYII;
CBOOOJHO  ONEpUpOBaThb  MOHATHUAMH,  CBSI3AHHBIMH  C
KOMOMHAUMAMM  Te€Jl  BpalleHUss W MHOTOTPAaHHUKOB:
MHOTOTPaHHHK, BIMCAHHBIN B c(hepy U OMMCAaHHBIA OKOJIO C(hephl,
cdepa, BlMCaHHAs B MHOTOTPAHHUK WJTU TEJIO BPalLCHHUS;
BBIYHMCIIATh COOTHOIIEHUS MEXIY IUIONIAJSIMU MOBEPXHOCTEN H
00BbEMaMU TTOJJOOHEIX TEII;

n300paxaTh u3y4yaemble (UTYPHI, BBIIOJHATH (BBIHOCHBIE)
IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX UTYD: BUJ
CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TEJl BPAIICHHUS;
U3BJIEKATh, HHTEPIPETUPOBATH U MPEOOPa30BHIBATH HHPOPMAITHIO
0 IPOCTPAHCTBEHHBIX r€OMETPUYECKHUX durypax,
IIPEACTABICHHYIO HAa YEPTEKAX U PUCYHKAX;

cBOOO/IHO OIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;
BBIIIOJIHATH OIEpallMy HaJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JEKAPTOBOM CHCTEME
KOOPJIMHAT;

peniaTh reOMETPUYECKHUE 3a7a4d HA BBIYHUCIEHUE YIJIOB MEXIY
HPSAMBIMH M TUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSIHUM OT TOUYKHU 10
IIJIOCKOCTH, B LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPANMHATHOTO
METO/1a MPU PELICHUN;

cBOOOIHO ONEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C IBH)KEHUEM B
IIPOCTPAHCTBE, 3HaTh CBOWCTBA JBUKECHUM;

BBIITOJIHATh U300paKEHNsI MHOTOTPAHHUKOB U TEJl BPALEHUS [TPU
[1apaJuIeIbHOM IIEPEHOCE, IEHTPAIIBHOW CUMMETPHH, 3€PKAIBHOU



CUMMETpUH, TMPH IMOBOPOTE BOKPYT MPSIMOU, MpeoOpa3oBaHUS
mo00msI;

CTPOUTH CEYEHHUs] MHOTOTPAHHUKOB W TeJl BPAIICHMS: CEUYCHHUS
HuauHApa (mapajuielbHO M MEPHEHIUKYJISPHO OCH), CEUEHHS
KOHyca (mapajulesibHble OCHOBAHHMIO M MPOXOJSIIUE 4Yepes3
BEpUIMHY ), CEYECHHMSI 111apa;

HCIIOJIb30BaTh METOJbl MOCTPOEHUS CEYEHUM: METOJ CJIEOB,
METOJl BHYTPEHHETO NMPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH
IIJIOCKOCTH;

JOKa3bIBATh T€OMETPUYECKHE YTBEPKICHHUS;

MIPUMEHSTH reOMETPUYECKUE dakThl  AnNsA pelieHus
CTEPEOMETPUYECKHUX 3a/1a4, IPEANOJIAraoNX HECKOJIBKO 11aroB
pEeLIeHus, €ClIi yCIIOBUS IPUMEHEHNS 3a/1aHbl B IBHOM U HESIBHON
dopme;

penaTh 3aJa4M Ha 10Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUI
Y HaXOXKJEHUE T€OMETPUUECKUX BEIIMYNH;

INPUMEHATh  OPOrPAMMHBIE  CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI npu pELICHUH
CTEPEOMETPUYECKUX 3a1aY;

MPUMEHATh [OJYYEHHbIE 3HAHWS Ha MPAKTHKE: CpPAaBHUBATh,
aHAJIM3UPOBaTh M OLEHUBATH PEAJbHBIC CUTYALMH, MPUMEHSTH
U3YUYEHHbIE MOHATHS, TEOPEMBI, CBOWCTBA B IpOLECCE IOUCKA
pelleHrss MaTeMaTHuecku CGHOPMYJIUPOBAHHONW — MPOOJIEMBI,
MOJEJINPOBATh PpPEANBHBIE CHUTyallUM Ha S3bIKE TI'€OMETPHH,
HCCIIE0BATh  IIOCTPOEHHBIE MOJEIM €  HCIIOJIb30BAaHUEM
reOMETPUUYECKUX MOHATUN U TEOpEeM, allnapara ajareOpsl, pemarhb
MIPAaKTUYECKHE  3aJayd,  CBS3aHHbIE C  HAXO0XJICHHEM
r€OMETPUYECKHUX BEJIUYMH;

MMETh MPECTABICHUS 00 OCHOBHBIX dTanax pa3BUTHUS TEOMETPUU
KaK COCTaBHOM yacT (pyHIaMEHTa Pa3BUTHUS TEXHOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoimnuecTBo yacoB
Ne HaunmeHnoBaHue pa3ieiioB DJIeKTPOHHbBIE (M (POBbIE)
KonTtpoabHubie IIpakTH4eckue
/1 | ¥ TeM NPOorpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 Bgenenue B crepeoMeTprio 23 1

B3anmuoe pacnonoxeHue
IPSIMBIX B IIPOCTPAHCTBE

[TapanienbHOCTb MPSIMBIX U

3 IIJIOCKOCTEM B 8
IIPOCTPAHCTBE
[leprieHAMKYISAPHOCTH

4 MPSAMBIX U TJIOCKOCTEN B 25
MIPOCTPAHCTBE
VYrael 1 pacCTOsTHUS 16 1
MHororpaHHUKu 7 1
BexkTtopsl B mpocTpaHcTBE 12

[ToBTOpEeHmE, 0000IICHNE 1
cUCTeMaTH3alus 3HaHU!

OBIIEE KOJIMYECTBO

YACOB 1O [IPOTPAMME 102 6 0




11 KJIACC

HaunmenoBanue
Ne

pa3aeyioB U TeM
n/n

NPOrpaMMbl

KoanuecTBO 4acoB

Bcero

KonTtpoabHsbie
padoThI

IIpakTH4eckue
padoTsbI

JyekTpoHHbIE (HU(POBBIE)
o0pa3oBaTe/bHbBIE PeCypChl

AH”anutnyeckas
reoMeTpus

15

[ToBTOpEHME,
00001IeHHE U
cUCTeMaTHu3aIus
3HAaHUH

15

O0BéM

MHOTr'OrpaHHUKa

17

4 Tena Bpaienus

24

[Imomanu
MOBEPXHOCTU U
00BEMBI KPYTIIBIX
Tem

6 JIBroKeHUS

[ToBTOpEHME,
00001ICHIE 1
CHCTEMAaTHU3alHs
3HaHUH

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTHyeckue
padoThl

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TTpaBUJIA
n300pakeHHsI HAa pUCYHKE
IUIOCKOCTH, MapajuIeIbHbIX
IPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

ITonsaTus crepeomerpuu:
TOYKa, IpsiMasi, MJI0OCKOCTb,
npoctpancTBO. OCHOBHBIE
npaBuiia N300paskeHus Ha
PHUCYHKE INTOCKOCTH,
NapaJuUICIbHBIX MPAMBIX
(OTpe3KoB), cepeuHBI
OTpe3Ka

IMousTus:
MepPECEKAIOIINECS
IJIOCKOCTH,
MepPECEKAOIINECS MpsMasi 1
IUIOCKOCTBD;
MOJIYTIPOCTPAHCTBO




ITonsarus:

MEPECEKAOIINECS
IUIOCKOCTH,
MepeceKaroecs npsamas u
IUIOCKOCTD;
MOJTYTIPOCTPAHCTBO

MHOrorpaHHuKH,
M300pakeHHUE MPOCTEHTITNX
IIPOCTPAHCTBEHHBIX (QUTYD,
HECYILIECTBYIOIIUX
00BEKTOB

MHOrorpaHHuKH,
M300pakeHHUE MPOCTEHTITNX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYILIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
NEPBbIE CIIECCTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
NEPBbIE CIECTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIIEJCTBUS U3 HUX.
CrniocoObl 3a1aHUS IPSIMBIX
U IJIOCKOCTEN B
MIPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U
IJIOCKOCTEN




10

N3o06paxkenue ceueHmnit
nUpaMuIbl, Kyoa u
MPU3MBIL, KOTOPbIE
MIPOXOJIAT uepes3 ux péopa.
N3o0paxeHune
nepeceyeHus MoayYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MTOCTPOEHHBIX CEUEHUH
pPa3HBIMH [IBETAMH

11

N3o6paxkenue ceueHmit
nUpaMuIbl, Kyoa u
PU3MBI, KOTOPBIS
IPOXOJAT uepe3 ux peopa.
N3o0paxeHue
nepeceyeHus MoayYeHHBIX
IIJIOCKOCTEM.
PackpamBanue
MMOCTPOEHHBIX CEUCHUI
Pa3HBIMH [IBETAMH

12

N3o0pakeHne ceueHui
npaMuIbl, KyOa u
MIPU3MBI, KOTOPbIE
IPOXOJAT uepe3 ux peopa.
N3obpaxenue
HepecevYeHUs MOTyYCHHBIX
IIJIOCKOCTEM.




PackpammvBanue
MTOCTPOEHHBIX CEUCHUM
Pa3HBIMH LIBETAaMHU

13

N3o06paxkenue ceueHmit
nUpaMuIbl, Kyoa u
PU3MBI, KOTOPBIE
MIPOXOJIAT uepes3 ux péopa.
N3o0paxeHune
nepeceyeHus MoayYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MTOCTPOEHHBIX CEUEHUH
pPa3HBIMH [IBETAMH

14

MeTton ciienoB i
MMOCTPOEHUS CEUCHUI

15

MeTton ciienoB i
MOCTPOEHUS CEUCHUH.
CBolicTBa nepeceyeHuit
IPSIMBIX U IIJIOCKOCTEMN

16

MeTton ciienoB i
MOCTPOEHUS CEUCHUH.
CBolicTBa nepeceyeHuit
IPSIMBIX U IIJIOCKOCTEMN

17

[TocTpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co3anune BEIHOCHBIX




YepTEekKEN U 3aIUCh 11aroB
MMOCTPOEHUSA

18

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3anune BEIHOCHBIX
YepTexKEN U 3alUCh I1aroB
MOCTPOCHUS

19

[Toctpoenue ceueHuii B
nupamue, Kyoe mno Tpém
TOYKaM Ha pEOpax.
Co31aHue BEIHOCHBIX
YepTexKEN U 3alUCh 1aroB
MOCTPOCHHUS

20

[TocTpoenue ceuenuii B
nupamuie, Kyoe 1mo Tpém
TOYKaM Ha pEopax.
Co31aHue BEIHOCHBIX
YepTEekKEN U 3aIUCh 11aroB
MOCTPOCHUS

21

[ToBTOpEHME
manumeTpuu: Teopema o
HMPONOPLUOHATBHBIX
orpeskax. [logobue
TPEYTOJILHUKOB

22

[ToBTOpEHME
niaHuMerpun: Teopema




Menenas. Pacuernl B
CCUCHHUSAX Ha BBIHOCHBIX
yepTexax. Mcropus
pa3BUTHS TJITAHUMETPUU U
CTEpEOMETPUHU

23

KonTtponbHas pabora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3anmuoe pacnonoxeHue
NPSIMBIX B POCTPAHCTBE.
CxpeluBarommecs
npsambie. [Ipu3naku
CKpELIMBAIOIINXCSA
npsmMbIx. [lapamnensHbie
NpsIMbIE B IPOCTPAHCTBE

25

Teopema o CyliecCTBOBaHUHU
Y €JMHCTBEHHOCTHU MIPSAMOi
napasuiebHON JaHHOU
IPSIMOM, IPOXOAAIIEN
yepe3 TOUKY MPOCTPAHCTBA
Y HE JIe)Kallel Ha TaHHON
npsmMoit. Jlemma o
NIepECECUCHUH
napayIeIbHbIX MPSMBIX
IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o TpEx




MnapajiC/IbHBIX NPAMBIX.
Teopema o
CKPEIIHBAIOIINUXCS MPAMBIX

27

[TapamnensHoe
MPOEKTUPOBAHHUE.
OcHOBHbIE CBOICTBA
napauIeIbHOTO
MPOEKTUPOBAHMUS.
N300pakeHne pa3HbIX
buryp B nmapamuieabHON
MPOEKIIUU

28

[lenTpasibHast MPOEKIUA.
VYron ¢ coHanpaBI€HHBIMU
CTOpPOHAMU. YTOJI MEXIY
MMpAMbIMHA

29

3amaun Ha TOKa3aTeILCTBO
1 KCCEI0BaHuE,
CBsI3aHHBIE C
paCHOHO)KeHI/IeM HpHMBIX B
MPOCTPAHCTBE

30

[ToHsTHSA: MapanIeaIbHOCTD
MPSMON U MJIOCKOCTH B
npoctpanctse. [Ipu3nak
[apaJuIEIbHOCTH NPSIMOU U
miockocTy. CBolicTBa
[apaJuIeIbHOCTH NPSIMOU U
IIJIOCKOCTH




31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U
JTI0Ka3aTeNbCTBO,
CBSI3aHHBIE C
NapaJJIEIbHOCTBIO MTPSMBIX
U IJIOCKOCTEN B
MIPOCTPAHCTBE

32

IToctpoenue ceuenus,
IIPOXOSIIETO Yepes
JTAHHYIO MPSIMYIO Ha
YyepTexke U MapajieIbHOTO
apyroi npsmoi. Pacuér
OTHOUIEHU

33

[TapannensHas npoekuus,
IpUMEHEHUE IS
MOCTPOCHUS CeUeHUI KyOa
U TapaJuiesienuIeaa.
CaoiicTBa
napasuiesienunena u
PU3MBI

34

[TapaienbHbIE TUIOCKOCTH.
[Ipu3Haku napamieaIbHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema o
Hapaﬂﬂe.HBHOCTI/I 148
CIANHCTBCHHOCTHU
MIJIOCKOCTH, MPOXOISIICH




yepes3 TOUKY, He
[IPUHAJICKALLY IO JAaHHOU
IUIOCKOCTH U CIIEICTBHS U3
Hee

36

CaolicTBa napamieabHbIX
IIJIOCKOCTEH: O
NapaJuIEIbHOCTH MPSIMBIX
IepeCceueHUs IpH
MIEPECEUECHUH IBYX
NapasulebHbBIX MIOCKOCTEN
TpeTben

37

CBolicTBa napajuiesibHbIX
MIJIOCKOCTEH: 00 OTpe3Kax
napayIeIbHBIX MPSAMBIX,
3aKJIFOYEHHBIX MEXKITY
napauie’IbHbIMU
MJIOCKOCTSIMU; O
[IEPECCUCHUH NIPSIMOU €
JByMsI [TapaJIeIbHbIMU
IJIOCKOCTSIMU

38

IToBTOpeHue: TeopeMa
[Mugaropa Ha mIockocTn

39

IToBTOpeHwue:
TPUTOHOMETPUSA
HPSIMOYT'OJILHOT'O
TpEyroJbHUKa




40

CgoiicTBa ky0a u
IPSMOYTOJIBHOTO
napaJuleenuneaa

41

Brruncnenune ninnna
OTPE3KOB B KyOe 1
NPSIMOYTOJIBHOM

napasuiesienuIe e

42

[IepnieHAUKYIIAPHOCTD
IIPSIMOM U INIOCKOCTH.
[Ipusnax
NEPIECHIUKYJIAPHOCTH
MPSMON U TJIOCKOCTH

43

[lepnieHAUKYIIAPHOCTD
IIPSIMOM U INIOCKOCTH.
[Tpusnak
NEPIECHIUKYJIAPHOCTH
MPSMON U TJIOCKOCTH

44

Teopema o CyleCcTBOBaHUU
U €IMHCTBEHHOCTH
MPSAMOM, MPOXOASIIEH
yepe3 TOUKY MPOCTPaHCTBA
Y MEPICHANKYIISIPHON K
MJIOCKOCTH

45

IT;mockoct u
MePIEHINKYIISIPHBIC UM
MpsIMbIE B MHOTOTPaHHHUKAX




46

ITnockoctu n
NepHeHIUKYISIPHbIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

47

Ilepnenpukymsp u
HakoHHas. [loctpoeHue
NEPIEHIUKYIISIPA U3 TOUKH
Ha MPAMYIO

48

IIepnenpukymsp u
HakoHHas. [loctpoeHue
NEPIEHIUKYIISIPA U3 TOUKH
Ha MPAMYIO

49

Teopema o Tpéx
nepreHaAnKyIsIpax (mpsmast
U oOpaTHas)

50

Teopema o Tpéx
nepreHaAnKyIsIpax (mpsmast
U oOpaTHas)

51

Yron mexny
CKPELIMBAIOIIMMUCS
PSIMBIMU

52

[Touck nepreHIuKyIIPHBIX
Hp}IMBIX C IIOMOIIIBIO
HMEPIEHINKYIIIPHBIX
IJIOCKOCTEH

53

OpToroHajibHOE
MIPOCKTUPOBAHUE




54

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
MIUPAMHUJIBI C TOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU

55

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
MIUPAMHUJIBI C TOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO TJIOCKOCTH.
[ImockocTn cuMMeTpuii B
MHOTOTpaHHHKaX

57

[Ipusnax
NEePHEHAUKYISIPHOCTH
MPSAMOM U TJIOCKOCTH Kak
CJIEICTBUE CUMMETPUHU

58

IIpaBunbHbIE
MHOTOTpaHHUKH. Pacuér
paccTOSIHUM OT TOYKHU J10
IIJIOCKOCTH

59

[IpaBuibHBIE
MHOTOTpaHHUKH. Pacuér
paccTOSIHUM OT TOYKHU J10
IJIOCKOCTH




60

CriocoObl OIyCTHTD
HMEPIEHINKYIIAPHL:
CUMMETpPHUS, CABUT TOUYKU
0 TapajuIeIbHON MPSIMOK

61

CnBur no HenapamieabHOU
IIPSIMOM, U3MEHEHHUE
paccTosHui

62

KontponsHas pabora
"B3auMHO€ pacroiokeHue
IPSIMBIX U IIJIOCKOCTEH B
npocTtpaHcTBe"

63

[ToBTOpEeHUE: yron Mexy
IIPSIMBIMH Ha IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM
TPEYTrOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEeHHE: yron Mex Iy
CKPEIIHBAIOIIUMUCS
IPSIMBIMU B IIPOCTPAHCTBE

65

I'eomeTpuueckue meToabl
BBIUMCJICHHS YTJIa MEX]TY
IpSIMBIMU B
MHOTOTpaHHHKaX




66

JIByrpaHHBIN yrouI.
CBOIiCTBO IMHENHBIX YIJIOB
JBYTPaHHOTO yTia

67

[IepnieHauKyIIsIpHBIE
miockoct. CBolicTBa
B3aMMHO
MEePIECHANKYISPHBIX
IUIOCKOCTEH

68

IIpusnax
NepHeHANKYISIPHOCTH
MIJIOCKOCTEH; Teopema o
MPSMOM MepecevdeHus IByX
IIJIOCKOCTEMN
NEePIEHIUKYISPHBIX
TPEThEN IIIOCKOCTH

69

[IpsamoyronbHbIH
napajuiejenumnes; Kyo;
M3MEpEHHUs], CBOMCTBA
PSIMOYTOJIBHOTO
napasuieNienumne1a

70

Teopema o0 guaroHanu
MPSIMOYTOJIBHOTO
Hapannenennnezla n
CIICJICTBHUE U3 HEE

71

CrepeomMeTpruieCcCKHre 1
MPUKIIIHBIC 3a]1a4H,
CBsI3aHHBIC CO B3aUMHBIM




PACIIOJIOKCHUECM IIPAMBIX U
IIJIOCKOCTH

72

IToBTOpeHue:
CKpCIIUBAOIHECS IPSAMBIC,
napajiC/IbHbIC MJIOCKOCTHU
B CTaHAAPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa napannensHbIX
IIJIOCKOCTEN Ha
CKPEIMBAIOIINXCS
IPSMBIX, PACCTOSIHHUE
MEXTY
CKPELIMBAOIUMUCS
IPSMBIMH B IIPOCTBIX
CUTYaLUAX

74

PaccrossHue oT TOUKH 110
MJIOCKOCTH, PACCTOSTHUE OT
MPSAMOM 10 TIIIOCKOCTH

75

Brruucnenune paccTossHuit
MEXIY
CKPELIMBAOIINMUCS
HPSIMBIMH C IIOMOLIBIO
NEPIEHAUKYIISIPHON
IJIOCKOCTH

76

Tpéxrpannslii yro,
HEPaBEHCTBA IS
TpEXTPaHHBIX YTIIOB.




Teopema [Iudaropa,
TEOpPEMbI KOCHHYCOB U
CHHYCOB JUIsl TPEXTPAHHOTO
yria

77

DJeMeHTHI cheprudecKoit
TeOMETPHUH: Te0JIe3NIECKUe
JIMHUU Ha 3emiie

78

KontponsHas pabora
"VYruel u paccrosiHus"

79

CucreMaTu3anus 3HaHUH
"MHOrorpaHHuK 1 €ro
SJIEMEHTHI"

80

[Tupamuga. Bunabl
nupamul. [lpaBunbHas
nupamuia

81

[Tpusma. [Ipsamas u
HAKJIOHHAs ITPU3MBL.
[IpaBunbHas npusma

82

[Ipsamoii napauienenunes,
MPSMOYTOJIbHBIN
napauienenunesn, Kyo

83

Brinykibie
MHOTrorpaHHuku. Teopema
Ditnepa

84

Brinykiisie
MHOrorpanHuku. Teopema




Oiinepa. IIpaBunpHbIe 1
HOJTYTIPaBUIIbHBIE
MHOTOTPaHHHUKH

KontponsHas pabora

83 "MHoOrorpaHHukm"
[TonsiTue BexkTOpa Ha

86 MJIOCKOCTH U B
IIPOCTPAHCTBE

87 CymMma BEeKTOpOB

88 Pa3HocTh BEKTOPOB

89 [IpaBuno napamenenunena

90 YMHOXEHHE BEKTOpa Ha
YHUCIIO
Paznoxxenue BexkTopa 1o

91 0a3ucy TpEX BEKTOPOB, HE
JIeJKaIUX B OMHOU
IJIOCKOCTH

92 CxanspHoe Mpou3BeICHUE

93 Brruucnenue yria mexuay
BEKTOpPAaMHU B MPOCTPAHCTBE

94 [Ipocreiimume 3anauu ¢
BEKTOpaMHU

95 [IpocTeiimue 3agaum ¢

BEKTOpaMHU




96 [Ipocreiimume 3anauu ¢ 1
BEKTOPaMHU

97 [Ipocreiimume 3anauu ¢ |
BEKTOPaMHU

08 0O0001eHne 1 {
cUCcTeMaTu3alus 3HaHU!

99 0O0001eHue 1 {
cUCTeMaTH3alus 3HaHU!

100 Hrorosast KOHTpOJIbHAA |
pabora

101 Hrorosast KOHTpOJIbHAA |
pabora

102 0O0001eHue 1 ) {
CUCTEMATH3alMsl 3HAaHUU

OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJibHbIe
padoThbI

IIpakTHYeckue
padoThbI

JlaTa
HU3yUeHust

DJIEKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[ToBTOpEHME TEMBI
"Koopaunatel BEeKTOpa Ha
IUIOCKOCTH U B
npocTpaHcTae”

[ToBTOpEHME TEMBI
"CkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria
MEX]ly BEKTOpaMu B
npocTpaHcTae”

[ToBTOpEHME TEMBI
"YpaBHeHHE NPSIMOH,
MPOXOJIAIIEH uepe3 ABe
TOYKH"

YpaBHEHHUE MIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTPE3Kax




YpaBHEHHE IOCKOCTH,
HOpMaJb, ypaBHEHUE
IJIOCKOCTH B OTpE3Kax

Bekropnoe
IIPOU3BEICHUE

JIuHeitHbIe HEpaBEeHCTBA,
JIMHENHOE
porpaMMHUpOBaHUE

JIvHeitHbIe HEpaBEeHCTBA,
JIMHENHOE
porpaMMHUupOBaHUE

10

ABHaIUTHYECKHE METOIEI
pacdéra yria Mexmay
Hp}IMHMI/I B
MHOFOI‘paHHI/IKaX

11

ABaIUTHYECKHE METOEI
pacdéra yria Mexmay
INIOCKOCTSIMU B
MHOFOI‘paHHI/IKaX

12

dopmyiia pacCTOSIHUSA OT
TOYKH JI0 TJIOCKOCTHU B
KOOpAuHAaTax

13

Haxoxaenue pacctrosHui
OT TOYKH JI0 INIOCKOCTH B
KyOe




14

Haxoxnenue paccrossHui
OT TOYKH JI0 IIJIOCKOCTH B
MPaBWIBHON MTUPAMUJIE

15

KontponsHas pabora
"AHanuTuueckas
reoMerpus"

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHbBIE
MHOTOTPaHHUKH

17

Ceuenns
MHOTOTPaHHUKOB: METOJ]
CIIENOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHBIE MJIOCKOCTH,
NepecevyeHus MPSIMbIX U
IJIOCKOCTEH

19

[TapamienbHble IPSIMBIE U
IIJIOCKOCTH:
HapajljieIbHbIE CEYEHUs

20

[TapamienbHble IPsIMBIE U
IJIOCKOCTH: Pacy€T
OTHOILEHUN

21

[TapannenbHble IPsIMbIE U
INIOCKOCTH: YIJIBI MEXIY




CKpPCIIUBAOIINUMHUCA
MMpAMbIMHA

22

[IepnieHauKyIIsIpHBIE
IpSIMBIE U TNIOCKOCTH:
CTaH/IapTHbIE MaphbI
NEPIEHIUKYISPHBIX
MJIOCKOCTEN U MPSIMBIX,
CUMMETpUU
MHOT'OIPAHHUKOB

23

[IepnieHauKyIIsIpHBIE
IPSIMBIE U TUNIOCKOCTH:
TeopeMa O TPex
NEPICHIUKYIIApax

24

[IepnieHauKyIIsIpHBIE
IPSIMBIE U TUNIOCKOCTH:
BBIUNCJICHUS [UIVH B
MHOTOTpaHHHUKaX

25

[ToBTOpeHue: muomanu
MHOTOYTOJILHUKOB,
(bOopMyIIBI 1S TUTOTITAICH,
COOOpaKeHHS TI0T00US

26

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJILHUKOB,
(bOopMyIIBI 715 TUTOTITAICH,
COOOpakeHHS TT0100US




27

[ToBTOpenue: muomanun
MHOTOYTOJIbHUKOB,
(bOopMyIIBI 715 TUTOTITAICH,
COOOpaKeHHS TI0T00US

28

IImomanu ceueHuit
MHOTOTPaHHUKOB:
MJIOIIAAN TOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpaKeHHS TI0T00US

29

IImomanu ceueHuit
MHOTOTPAaHHUKOB:
MJIOMIAAN TOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpaKeHHS TI0T00US

30

KontponbHas padota
"IToBTOpEHME:
MHOTOTPaHHHUKH, CEUYEHUS
MHOTOTPaHHUKOB"

31

O0BéM Tena. O0beEM
MPSIMOYTOJIBHOTO
napasuresienumne/1a

32

3amaun 00 yABOCHUHT
Ky0a, 0 KBagparype Kyoa;
O TPUCEKITUH yTIIa

33

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIC C




00BEMOM
PSAMOYTOJIBHOTO
napaJieenumneaa

34

[IpuxnanHele 3amauu,
CBSI3aHHBIE C
BBIUHCIIEHHEM 00BEMaA
MPSIMOYTOJIBHOTO
napajuiesenuneaa

35

O06BEM npsAMOi IPU3MBI

36

CrepeomeTpudeckue
3a/1auu, CBA3aHHBIE C
BBIUHCIICHHEM 00bEMOB
IIPSIMOM TIPU3MBI

37

[IpuxnanHele 3amauu,
CBSI3aHHBIE C 00BEMOM
IIPSIMOM TIPU3MBI

38

Brruncnenue 00bEM0B
TEJ ¢ HOMOIIbIO
ONPEAEIEHHOTO
uHTerpana. O0bEM
HAKJIOHHOM NPU3MBI

39

Brruncnenue 066EMoB
TEJT C TOMOIIIBIO
OIPEEIEHHOTO
uHTerpana. O0bEM
THPAMHIBI




40

®opmyia 06bpEéMa
nupaMuibl. OTHOLLIEHUE
00bEMOB MUPAMHU]T C
00IIKM yTIIOM

41

®opmyia 06bpEéMa
nupaMuibl. OTHOLLIEHUE
00bEMOB MUPAMHU]T C
00IIKM yTIIOM

42

Crepeomerpuueckue
3aJa4u, CBA3aHHBIC C
00BEéMaMH HAKITOHHOU
TIPU3MBI

43

Crepeomerpuueckue
3aJa4u, CBSA3aHHBIE C
00BbEMaMH TTUPAMHUTBI

44

[IpukitagHble 3ana4u 110
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HaKJIOHHOM PU3MBI

45

[IpukitagHble 3ana4u 110
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
MAPaMUIBI

46

[Tpumenenne 00BHEMOB.
Brruucnenue paccrosHus
JI0 MIJIOCKOCTH




47

KonTtponbHas pabora
"O6BEM MHOTOTrpaHHUKA"

48

[unuHapudeckas
MIOBEPXHOCTb,
oOpa3yromiue
LUJUHIPUYECKOU
HOBEPXHOCTHU

49

Mumusnap. Hpamoit
KpyTrOBOW LIUJIUHIP.
[lnomane nmoBepxHOCTH
LUIMHIpA

50

Konnueckas
MOBEPXHOCTb,
o0pa3yronire KOHHIeCKOM
nosepxHoctu. Konyc

51

Ceuenue koHyca
IUIOCKOCTBIO,
[apajIeIbHOM IIOCKOCTH
OCHOBaHUSA

52

Y ceu€HHBIN KOHYC.
N3o6pakeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53

[Tnomaae 6oxoBOM
MTOBEPXHOCTHU U MOJHON
ITOBEPXHOCTH KOHYCa




54

[Tnomaae 6oxoBOM
MTOBEPXHOCTHU U MOJHOM
MIOBEPXHOCTU KOHYyCa

55

Crepeomerpuueckue
3a1auu Ha
J0Ka3aTeNbCTBO U
BBIUHCJICHHE,
MMOCTPOEHUEM CEUCHUH
HWIMH]Ipa, KOHYyCca

56

Crepeomerpuueckue
3aJa4M Ha
JT0KAa3aTeNbCTBO U
BBIUKCJICHHE,
MIOCTPOEHUEM CEUCHUH
LUIMHApPA, KOHyCa

57

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE C IHJIMHIPOM

58

[IpuxnanHele 3amauu,
CBSI3aHHBIE C [IUIUHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u
IIapa ¢ TIOCKOCTBIO.
Kacanue mapa u cdepsr
IJIOCKOCThIO. Bua n
n300pakeHue mapa




61

[lepeceuenue chepsl u
nrapa ¢ miIoCKOCThIO.
Kacanwue mapa u cdepsl
IUIOCKOCTBIO. Bua n
N300paKeHHE mapa

62

VYpaBuenue chepsl.
[Tnomans cheprl u e€
qacTen

63

Cummerpus cdepsl 1
mapa

64

Crepeomerpuueckue
3a/1a4u Ha
JI0Ka3aTeIbCTBO U
BBIYUCICHUC, CBA3aHHBIC
co cepoii u mapom,
MOCTPOEHUEM MX CEUCHUH
IJIOCKOCTBIO

65

Crepeomerpuueckue
3aJa4M Ha
J0Ka3aTeNbCTBO U
BBIUMCJICHHE, CBA3aHHbIE
co cepoii u mapom,
IIOCTPOEHUEM UX CEUCHUI
IUIOCKOCTBIO

66

[IpuknagHeie 3a1a4u,
CBsI3aHHBIE cO chepoit u
1apom




67

IToBTOpeHwue:
OKPYHOCTb Ha
IJIOCKOCTH, BEIYMCIICHHUS
B OKPY>KHOCTH,
CTaHJapTHBIC TTOA00HS

68

Pasznnunble KOMOMHALINT
TEJ BpaIICHUS U
MHOTOTPaHHUKOB

69

3anauu o reme "Tena u
IOBEPXHOCTH BpaleHus"

70

3anauu o reme "Tena u
NOBEPXHOCTH BpaleHus"

71

KontponbHas padota
"Tesa ¥ TIOBEPXHOCTH
BpaiueHus"

72

O0BEM IIUIMHApA.
Teopema 06 00BEME
IPSIMOTO IUIHH]IPA

73

Brruucienue 00EMoB
TEJI ¢ HOMOIIBIO
OIPEIENIEHHOTO
uHTerpana. O0bEM
KOHYca

74

[Tnomaay 6OKOBOH 1
MOJTHOM TOBEPXHOCTHU
KOHyca




75

Crepeomerpuueckue
3aJa4u, CBA3aHHBIC C
BBIUKCIICHHEM 00BEMOB
[UIHH]Ipa, KOHYCa

76

[IpuxnagHele 3axaun 0o
TeMe "OO0BEMBI U
TJTOIIAAN TOBEPXHOCTEN

n

TCI

77

O0BEM mapa 1 I1apoBOTO
cektopa. Teopema 06
00béme mapa. [Lnomanp
ctepsl.
CrepeomeTpudeckue
3aJ1auu, CBSI3aHHBIC C
BBIUHCIICHHEM 00bEMOB
1Iapa, IapoBoro
CErMEHTa U IIapOBOTO
CEeKTOpa

78

[Ipukitaguble 3ana4u 10
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
nrapa ¥ riomasibio
cheprl. COOTHOIICHUS
MEXIY TIIOMAIMA
MMOBEPXHOCTEU U
00BpEMaMU ITOTOOHBIX TEN




79

ITomoG6uEbIe Tena B
MPOCTPAHCTBE.
N3menenune o6béMa npu
moxo0ouu.
CrepeomeTpuyeckue
3aJa4H, CBA3aHHEIC C
BBIYHCIICHHEM 00BEMOB
TeJI ¥ IUIoIaaei
MTOBEPXHOCTEN

80

KontponbHas padota
"[1nomanu moBepxXHOCTH
U 00BbEMBI KPYTIIBIX TET"

81

JIBM>KeHUs MPOCTPAHCTBA.
OTobpaxeHusl.
JIBU>KEHUs U PaBEHCTBO
¢uryp. OGmmue cBoiicTBa
IBIDKEHUN

82

Bunnl nBukeHuit:
napaJuleIbHBbIN IIEPEHOC,
LIEHTpajJbHasi CAMMETPHUS,
3epKajibHasi CUMMETpHUS,
IIOBOPOT BOKPYT HPSIMOM

83

[IpeobpazoBanus
nogo6us. [psimas u
cdepa Ditnepa




84

I'eomerpuueckue 3anaun
Ha IPUMEHEHNUE
JIBUKCHUS

85

KontponsHas pabora
"BekTopsl B
npocTpaHcTse”

86

Ob6o6maroree
noBTopenue 11 nonsTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIs
3HAHUM:
"[TapannenbHOCTh
MPSMBIX U TJIOCKOCTEN B
npocTpaHcTae”

87

O06o00maroree
noBtropenue 11 nmonsaTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALU
3HaHUM: "BekTopsl B
npocTpaHcTae”

88

Ob6o6maroree
noBTopenue 11 nonsTuit
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs




3HaHUM: "BekTopsl B
npocTpaHcTse”

&9

Ob6o6maroree
noBTopenue 11 nonsTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIs
3HaHuii: "O0beM
MHOTOTpaHHUKA"

90

Ob6o6maroree
noBTropenue 11 nmonsaruit
U METOJIOB Kypca
reomerpuun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHuii: "O0beM
MHOTOTrpaHHHKaA"

91

O06o00maroree
noBtropenue 11 nmonsaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3AIU
sgaHuu: "[lmomanu
MMOBEPXHOCTU U 00BEMBI
KpyIJibix Ten"

92

Ob6o6maroree
noBTopenue 11 nonsTuit
U METOJIOB Kypca




reomerpun 10-11
KJIACCOB, CUCTEMATH3aIU
sgagui: "Thnomanu
MMOBEPXHOCTU U 00BEMBI
KpyIJibiX Ten"

93

Hrorosast KOHTpOJIbHASA
paborta

94

Hrorosast KOHTpOJIbHAA
pabota

95

[ToBTOpenue, 0600IIEHNEe
U CHCTEMAaTHU3aIIHS
3HAHUU

96

Ucrtopus pazsutus
CTEPEOMETPUHU KaK HAyKU
U €€ pojib B Pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

97

Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKU
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTH




98

Hcropus pazsurus
CTEPEOMETPUH KaK HAYyKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHUI

99

Ucrtopus pazsutus
CTEPEOMETPUHU KaK HayKH
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHUI

100

Hcropus pazsurus
CTEPEOMETPUH KaK HayKu
U €€ pojib B Pa3BUTUU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pazsurus
CTEPEOMETPUHU KaK HayKH
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WHKEHEPHBIX U




KOMIBIOTEPHBIX
TEXHOJIOTUU

Hcropus passurus
CTEPEOMETPUH KaK HayKu
U €€ pojb B Pa3BUTUU
102 COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA
MATEMATUKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O
AHAJIU3A, TEOMETPUSA. »: «AJITEBPA 1 HAUAJIA
MATEMATHUYECKOI'O AHAJIU3A, 10-11» II.A. AJIUMOB U JIP.
N «'EOMETPHA, 10—11» JI.C. ATAHACAH U JIP.
METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

3uB b.I'. I'eomeTpus. unaktnueckue marepuaisl. 10 knacc. ba3oBsiil u
MpOQUIbHBIA YPOBHH.

3uB b.I'. 'eomeTrpus. Aunaaktuyeckue matepuansl. 11 knacc. ba3oBelii u
MpOQUIbHBIA YPOBHH.

JIutBunenko B.H., baryruna O.A. I'eomerpus. ['oroBumcs k EI'D. 10
KJI1acc.

JlutBunenko B.H., baryruna O.A. I'eomerpus. ['oroBumcs k EI'D. 11
KJIacc.

Caaksn C.M., byty3oB B.®. U3yuenue reomerpuu B 10-11 kimaccax.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI
CETU UHTEPHET

https://ege.sdamgia.ru/

https://etudes.ru/

https://mccme.ru/

https://problems.ru

https://zadachi.mccme.ru/
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