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Y4eOHblil Kypc «Ajredpa 1 HauaJIa MATEMATHYECKOT0 AHAJIN3A)

MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbiii Kypc «Anrebpa W Hayalla MaTeMaTHYECKOTO aHAIN3a» SBISETCS
OIHUM U3 Hauboyiee 3HAYUMBIX B MPOTrpamMMe CpPEeIHero oOmero oOpa3oBaHuf,
IOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUsI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IpYroi CTOPOHBI, (POpMUPYET
JIOTMYECKOE U a0CTPaKTHOE MBIIUIEHUE O0Y4YaroLUXCs Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(POPMATUKU, OOIIECTBO3HAHUSA, UCTOPHH, CIOBECHOCTH U JAPYTUX
JUCIMIUIMH. B paMkax maHHOTO y4yeOHOro Kypca oOydaroImiuecs OBIAJEBaOT
YHHMBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HaykH, KOTopas (OpMyIUpyeT CBOHU
TOCTUKEHUS B MaTEMaTH4eCcKou popme.

VY4eOHbIil Kypc anreOpbl M Hauajdl MaTeMaTUYECKOTO aHalu3a 3aKiIa/lbIBacT
OCHOBY [UIsl YCIICITHOTO OBJAJEHUS 3aKOHAMH (U3HMKH, XUMHH, OHMOJIOTHH,
MOHMMAaHHUS OCHOBHBIX TEHICHUUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHON JKU3HH,
NO3BOJIAIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTMSIX, YBEPEHHO MCIIONb30BaTh UX AJIA JajbHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOM XMU3HU. B TO ke BpeMs oBiajgeHHE aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIHUSMHU aireOpbl M MAaTeMaTH4YEeCKOTO aHalu3a pa3BHUBACT
YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKACHUS C MOMOILIBIO MHAYKIMHM U pacCykKIaTh NEAYKTUBHO, HUCIIOJIb30BATh
00001IeHe W KOHKpETH3alluio, al0CTparupoBaHUE U aHAJIOTHI0, (OpMHUpPYET
KpEaTUBHOE U KPUTHUYECKOE MBIIIIICHUE.

B xome u3yuenus yueOHOro kypca «Anredpa u Hauvaida MaTeMaTHUYECKOTO
aHaJIn3a» 00ydYarolluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO MOCTPOEHUSI MaTEMATUYECKUX MOJENEH peajbHbIX CUTYyalHi,
UHTEPIPETAllud  TOJYYCHHBIX  PELICHWH, 3HAKOMATCS €  NpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEl B TMpHUpPOAE, HAayKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHbIi Kypc 00azaeT 3HAYMTENbHBIM BOCIUTATENIBHBIM IOTEHIMAJIOM,
KOTOpBIM peanu3yeTcsl Kak uepe3 Y4eOHbII Marepual, CIOCOOCTBYIOIIMN
(GbOpMUPOBAHNIO HAYYHOTO MHPOBO33PEHHS, TaK W uepe3 CHeluPuKy ydeOHOU
NESTENIbHOCTH, TpeOyromeld MNpOJODKUTENbHON  KOHILEHTPAllud BHUMAaHMUS,
CaMOCTOSITEJIBHOCTH, AaKKypPaTHOCTM ¥  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJbTart.

B ocHoBe Mmertoauku oOydeHus anredpe M HayalaM MaTeMaTH4EeCKOIro
aHaJn3a JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00ydeHHUS.

B crpykrype yuebHOro kKkypca «Anredpa M Hayajia MaTeMaTUYECKOTO
aHaJIN3a» BbIAEIECHBI CIEAYIOUINE COAEPKATEIbHO-METOANUECKHUE TUHUM: «YHucna



U BBIYUCICHU», «DyHKUNU U TpapuKny, «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTeMaTU4eCKOTO aHanmm3a», «MHOXeCTBa W JIOTMKa». Bce OCHOBHBIC
COJICPKATEITHHO-METOINYECKHE JIMHUM H3YYalOTCs Ha TPOTSDKEHUHM JBYX JIET
oOydeHHsT Ha YpPOBHE CpEIHEro OOIIero oO0pa3oBaHMs, €CTECTBEHHO JIOMOJIHSS
JpyT Ipyra U MOCTEIIEHHO HACHIIAsCh HOBBIMH TeMaMU W paszjieiamMu. JaHHBIHA
y4eOHBI KypC SBISICTCSI HMHTETPATHBHBIM, IIOCKOJBKY OOBEIMHSET B cede
COJICpKAHWE HECKOJIBKUX MAaTeMaTWYeCKHX AHCHIUIUIMH, TaKHX Kak aireopa,
TPUTOHOMETPHSI, MAaTEeMaTHUYECKH aHajIu3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
noruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAEBAlOT Bc€ Oosee
IIMPOKUM MATEeMAaTUYSCKUM aIiapaToM, Y HUX TOCJIEI0BaTEIbHO POPMUPYETCS U
COBEPIIICHCTBYETCSI yMEHUE CTPOMTh MAaTEMaTHYECKyId MOJENb pPeaTbHOM
CUTYyalllH, TPUMEHATh 3HAHUS, TIOJYYCHHBIC IPU U3yYEHUH Y4eOHOTO Kypca, JUIs
PEIICHUsI CaMOCTOSITENILHO C(HOPMYITMPOBAHHONW MaTEeMAaTUYECKON 3a/1add, a 3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

ConeprkaTenpHO-MeTOAMYeCKas JIMHUS «Uncina ¥ BBIYMCICHHS» 3aBEpIIacT
(dopMHIpOBaHHE HABBIKOB MCIOJIb30BAHUS ACHCTBUTEILHBIX YUCEIN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasosanusi. Ha ypoBHe cpemnero o0riero
oOpa3oBaHusi 0coboe BHHMMaHWE ynenseTcss (GOPMUPOBAHHIO  HABBIKOB
paIMOHAaBHBIX BBIYUCICHUH, BKIIOYAIONIMX B Ce0S HCIIOJIb30BaHUE Pa3TUIHBIX
dopM 3ammcu 4YHCIa, YMEHHUE JelaTh NPUKHUIKY, BBIOJIHATH NPUOIMKEHHBIC
BBIYMCIICHUS, OLICHUBATH YWCIIOBBIC BBIPAXKECHHS, PabOTaTh ¢ MaTEMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMbIC OOYYalONIMMCS MHOXKECTBA HATYypalbHBIX, IIENbIX,
palMoOHaNbHBIX W JIEHCTBUTENBHBIX  YHCET  JOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX YHCENl. B KaXJaoM #3 O3TUX MHOXECTB paccMaTpUBAIOTCA
CBOICTBEHHbIE €My creuuduueckue 3anayd M Olepaluu: JeJeHHE Haleo,
ONEpUPOBAHME OCTAaTKaMHW HAa MHOXKECTBE II€JIbIX YHCET, OCOOble CBOWCTBA
paIMOHATBHBIX ¥ UPPAIMOHAIBHBIX YHCEN, apu(pMEeTHUUECKUE OTepaluu, a TaKxKe
U3BJICUCHUE KOPHS HATYpabHOW CTETICHH HA MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnaromapst mocienoBaTeNbHOMY PACIIMPEHUIO KPYyra HCIOJB3yeMbIX YHUCEN |
3HAKOMCTBY C BO3MOXKHOCTSIMH HMX MPUMEHEHUsI ISl PEIICHHs PAa3IMYHbIX 3a/1a4
dopmupyeTcsi TpeACTaBICHHE O SIMHCTBE MATEMAaTHKU KaK HayKd U €€ pojiH B
MIOCTPOCHUN MOJIETICH peaibHOr0 MHUpa, HMIUPOKO HCIOJIB3YIOTCS O00O0OIICHHE U
KOHKPETH3AIHS.

JIluans «YpaBHEHUS M HEPABEHCTBA» DPEATHM3YETCS Ha TPOTSDKEHHH BCETO
oOy4eHHsT Ha ypOBHE CpeAHero oO0mero oOpa3oBaHMs, MOCKOJIBKY B KaXIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHUE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoOHaNIbHBIX, UPPAIMOHANBHBIX, TOKA3aTeIbHBIX, JIOTAPUDMUYECKUX |
TPUTOHOMETPUUYECKUX YpaBHEHWI, HEPABEHCTB M CUCTEM, a TakXke 3ajad,



coaepkammx napamerpsl. [loaydeHHbIE yMEHHsS IMIUPOKO HMCHOJB3YIOTCS IpHU
UCCIIEOBaHUM (DYHKIUN C TIOMOIIBIO MPOU3BOJHOM, MPHU PEUICHUH MPHUKIAIHBIX
3a]a4 W 3a7a4 Ha HaXOXKJECHUE HauOOJBIINX M HAMMEHBIIUX 3HaYEHUN (PYHKIIHH.
JlanHasi comepxaTenbHas JIMHUS BKJIIOYAET B ce0s Takke (popMuUpoBaHUE YMEHUM
BBINIOJIHATh ~ pacy€Thl 1o  ¢dopMmynaMm, MpeoOpa3oBaHUsl  paIlMOHAIBHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, A TAaKXKE BBIPAXKCHUU,
COJlepKalMX CTerneHu u Jjorapudmel. brnarogaps u3yudeHuio anreOpandecKkoro
Marepuajia  MPOUCXOIWUT  JaJbHEWIEE  pa3BUTHUE  ANTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUIEHUs OOy4Yaromuxcs, GOpMHUPYIOTCS HABBIKM JETYKTHUBHBIX
paccyxleHuid, pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  MPEACTABICHHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE PABEHCTB M HEPABEHCTB. AnreoOpa
npeniaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBI JJIi pELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HATJSAJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxxarenpHo-MeTOoMYeckass JUHUSA «DYyHKIUM U TpadhuKu» TECHO
neperyieTaeTcs ¢ APYTMMH JIMHUSMU y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEIBHOCTh U3YyUEeHHs MaTepuaa. M3yuenne cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(pMUUYECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKIUN NIl pelieHus 3aa4 U3 APYrux y4yeOHBIX
IIPEAMETOB U PEAJIbHOM KU3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAIM30M,
TaKk M C pEIIeHHEeM ypaBHEHHWH U HepaBeHCTB. [lpu 3TOM Oo0jblIOE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUsS BbIpakaTh (POpMyJiaMy 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJIMYMHAMHU, HCCIEOBATh MOJIyYeHHbIe (YHKLUHUHU, CTPOUTh UX
rpaduku. Matepuan 3ToH cojeprKaTeIbHON JIMHUY HalleJIeH Ha Pa3BUTHE YMEHUMN
YU HaBBIKOB, IIO3BOJISIIOIIMX BBIPaXKaTb 3aBUCUMOCTH MEXIy BEIMYMHAMU B
pa3nuuHOi (dopMe: aHAMUTHUECKOH, rpaduueckoil u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET PAa3BUTHIO  AJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3ALIMH, UCTIOIb30BAHUIO aHAJIOTHA.

CopepxarenbHas JuHuA «Hadana MareMarnyeckoro aHajian3a» IO3BOJISET
CYILIECTBEHHO PACLIMPUTh KPYI KaK MaTEMaTUYECKUX, TaK U NPHUKIAIHBIX 3a7ad4,
JOCTYMHBIX OOYyYarOIKUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uKky  CIOXHBIX (YHKIMMA, ONpEeAeNiaTh MX HauOOJbIIME W HAUMEHbIINE
3HAYEHUSI, BBIYUCIATH IUIOWAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHHs1 IpoueccoB. JlaHHas conepKaTenbHas JMHUSA OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHUS MAaTEMAaTHYECKHX MOJEJIEU peajabHbIX CHTYalHM,
MO3BOJIIET HAXOAWTh HAWIYYIIEE pEUIEHWEe B MPUKIAAHBIX, B TOM YHCIIE
COLMAJIbHO-D)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMATHYECKOTO
aHaiM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOrO, (OPMabHO-JIOIMYECKOTO |
KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHMI PACMO3HABATH MPOSIBICHUS



3aKOHOB MaTeMaTHKUA B HAayKe, TEXHUKE M HCKyccTBe. OOywaromuecs y3Ha[OT O
BBIJIAIONINXCSI pe3yJIbTaTaX, IMOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATHKU Kak
HayKH, U 00 UX aBTOpaX.

CoaepxaTenpbHO-MeTOANYECKast JIMHUSA «MHOXKECTBa U JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTUYECKOM JIOTMKU. TeopeTuko-
MHOECTBEHHBIE ITPEACTABICHHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHON MaTeMaTUKH
U TIpeaiaraloT Han0oJiee YHUBEPCATbHBIN SI3BIK, OOBEHUHSIONINI BCE pa3eibl
MaTeMaTUKU W €€ NPWIOKEHHUM, OHHM CBS3BIBAIOT pa3Hble MaTEMATHYECKHE
JUCLMIUIMHBI U KX NPWIOKEHUS B eauHoe wenoe. [loatomy BakHO 1ath
BO3MOKHOCTh OOy4arolleMycs IOHUMATh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOW MAaTeMaTUKU U UCIOJIb30BaTh €r0 JJis BBIPAXKEHUS CBOUX MBICIECH.
JpyruM BaXHbIM MPU3HAKOM MAaTEMaTUKW KaK HAyKu CJIEAyeT NpU3HAThH
CBOWMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMH W CJIEIOBAaHUE OMPEACIEHHBIM
NpaBWJaM  TMOCTPOEHHS  JIOKAa3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIUICHUS
00ydJaronmxcsi, M03BOJISIET UM CTPOUThH CBOU PACCYKICHHSI HA OCHOBE JIOTHYECKHX
npaBuil, POPMUPYET HABBIKH KPUTHIECCKOTO MBIIIICHHUS.

B yuebHom Kkypce «Anrebpa ¥ HayaJa MaTeMaTHYECKOrOo aHalM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTUYECKOTO MOJEIMPOBAHUS, KOTOPbIE INPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHHUS MOJENEH peaTbHBIX
CUTyaluii, HWCCIEIOBAaHUS HTHUX MOJEICH C TOMOINBIO ammapara anreOpsl u
MaTeMaTUYECKOTO0 aHajau3a, WHTEPHpPETaluy IOJYyYECHHBIX pEe3yJbTaroB. Takue
3a71aHus BIUIETEHBI B KXKJIBIM W3 pa3feiaoB IPOrpaMMbl, IOCKOJIbKY BECH MaTepHall
y4eOHOTo Kypca HIMPOKO HMCIOJIb3YeTCs JJId peuleHus] MpUKIaAHbIX 3anad. [lpu
pEIICHNH  pPEAbHBIX  NPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaxXOJIWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  AHAJOTHI0, 0000mAaTh W KOHKPETU3UPOBaTh  MpoOiemy.
HesTtenbHOCTh MO (OPMUPOBAHMIO HABBIKOB pEIICHHMS NPUKIAJHBIX 3ajad
OpTaHU3YeTCs B MPOIIECCEe U3YUCHHS BCEX TeM y4eOHOTo Kypca «Anredpa 1 Hadaia
MaTeMaTUYECKOTO aHAIU3a.

Ha wusyuenme ydeOHOTO Kypca «AnreOpa W Hayajga MaTeMaTUYECKOTO
aHanmuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Yuciaa v BBIYUCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue apodu. [lpumenenue npoOeld W MPOLIEHTOB st
peLIeHUs NPUKIAIHBIX 3aa4 U3 Pa3JIMYHbIX OTpAciel 3HAHUW U PEaJbHOM KU3HMU.

JeiictButenpHble uuciia. PanuMoHanbHBIE W UPPAUMOHAIBHBIE YHUCIIA.
Apudmernueckue  omepari ¢ JCUCTBUTENBHBIMH  4YHcCIaMH.  Moyib
JNEUCTBUTEIBLHOTO YUCHA U ero cBoMcTBa. [Ipubmmk€HHbIE BHIYMCIICHMS], TIPAaBUIIa
OKpYTJICHHUS], IPUKUJIKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUI.

Crenenb ¢ uenbiM nokazateneM. bunom Heilotona. Hcnosib3oBaHue
MOIXO/ISIIIEH (POPMBI 3aIMUCH ACUCTBUTEIBHBIX YMCEN JJIS PEIICHUS MTPAKTUYECKIX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HATYPaJIbHON CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecsSTuuHble W HaATypalbHbIC
Jorapu(MsbI.

CHHyC, KOCHHYC, TaHI€HC, KOTAaHT€HC YHCJIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCHHYC M ApKTAaHI€HC YUCIIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIbHBIE YpaBHEHUSI W ypaBHEHHMs-ciencTBusA. HepaBeHCTBO,
pelIEHNE HEPABEHCTBA.

OCHOBHBIE METOIBI PEIICHHUSI IEJIBIX U APOOHO-PAIIMOHAILHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwIeHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocTtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHA
ko3punmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUM, COAEPHKAIIMX CTEIIEHU U KOPHH.

HppanmonansHbie YPAaBHEHHS. OcHOBHBIE METOBI pelIeHus
VPpalHOHAIBHBIX YPABHCHUMU.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHUS IMOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBanue BbIpaKeHH, COAEPKAIIUX JIOTapU(DMBI.

Jlorapudmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI peLIeHUs
JorapuMUIECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUI. Pelienrie TpuroHoMeTpu4eckux ypaBHEHUH.



Pemienne cucreM nHMHEHHBIX ypaBHEHMM. Matpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUIl. OmnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUH CMBICI U
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYCHMsI, IPUMEHEHUE OIPEACIIUTENS s pPEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelieHne NpUKIAIHBIX 3aJa4 C NOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lcciienoBaHue IIOCTPOCHHOW MOJEIU C
IIOMOUIBIO MATPHUI] U ONIPEIEIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEATbHOM CHUTyalMHd C IOMOIIBIO
YPaBHEHU M HEpaBEeHCTB. lIpuMeHeHHEe ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a7a4 M 3a7ad M3 pa3lIMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa, crnocoObl 3afaHus (yHKIUU. B3anMmHO o00paTHbIE (QYHKIHH.
Komnosunus ¢yaknuit. 'padux  dyHkmu. DinemeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIIUH.

ObnacTh ompeneraeHus U MHOXECTBO 3HaueHUil pynkuuu. Hymm yskumm.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE 1 HEeuU€THBIE (QyHKIUH. [leproanueckue
byaknun. I[IpoMexyTkn MOHOTOHHOCTH (GYHKIIMA. MakCUMyMbl U MHHHUMYMBI
¢bynkuuu. Hanbospiiee 1 HauMeHblee 3HauyeHus: QyHKIMHA Ha IPOMEXYTKE.

Jluneiinas, kBaJpaTuyHas W ApOOHO-TMHEWHAs (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast pyHKLHMS C HATypaJbHBIM M IEJbIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-OM CTENMEeHU Kak (PYHKIUM OOpaTHOMU
CTEIIEHU C HATypaJIbHbIM ITOKA3aTEJIEM.

[TokazatenbHass u Jjorapupmuyeckas (yHKUHUHA, UX CBOWCTBA M TpaduKy.
Hcnonp3oBanue rpadukoB GyHKIUHN A peLICHUS] YpaBHEHUIA.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIEHHE TPUTOHOMETPUYECKHUX
(GyHKUMNA YUCIOBOTO apryMEeHTA.

QOYHKINOHAIBHBIE 3aBUCUMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peaibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHMs IIOCJIEAOBATEILHOCTENH. MeTon
MaTeMaTU4eCKON UHIYKLHH. MoOHOTOHHBIE u OTPaHUYCHHbBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHUKHOBEHUS MATEMAaTUYECKOTO aHalIu3a Kak
aHanM3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reoOMeTprUecKasl mporpeccuu. beckoHeuHo yObIBaromiast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reOMETpHUYECKOn
nporpeccu. JIMHENHbINM U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. Dopmyiia CI0XKHBIX
npoueHTOB. Mcrnosib30BaHWE TMPOTPecCHH I PEIICHUS pealibHbIX —3aaad
IPUKIAAHOIO XapakKTepa.



HemnpeprsiBHble (GyHKIHM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpajuxoB ¢ynknuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB [UI PELICHUS HEPABEHCTB. l[IpuMeHeHHne CBOWCTB HENPEPBIBHBIX
(GYHKIMI 1715 penieHus 3a4a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. OnpeneneHyue, reOMeTpUUECKUi U
(buznyecKuil CMBICT IPOU3BOAHOMN. YpaBHEHHE KacaTeNbHOM K rpaduKy QyHKINH.

[TpousBogubie  anmemeHTapHbix  ¢yHkiuil.  [IpousBomHas — cyMMBl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3ULIUU (PYHKIIUM.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanyMy HaJ MHOXECTBAMM M MX CBOMCTBA. JlnarpaMMsbl
Olinepa—Benna. IIpumeHeHHWe TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHMsI PEANBHBIX NPOLIECCOB W SABJICHWUM, NPU PEIICHWHM 3a7a4 W3 APYIUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOIo OOBEKTa, CIIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPAaBHEHMUS.

11 KIIACC

Yucnaa v BBIYUCICHUSA

Harypanbhbie u nensle yucna. [IpumeHeHne npu3HaKoB AEIMMOCTH LIEJBIX
yucesa, HauOoybiuik oOmui nenutens (manee — HOJl) u HamMeHblee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa s pemeHus
3a7a4 B LIEJIBIX YUCIIAX.

Kommnekcaple umncnma. AnreOpawdeckas W TpPUTOHOMETpUYEcKas (HOpPMBI
3aMUCU KOMIUIEKCHOTO 4YHcia. ApudMeTHyecKkue orepaluudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uuciaa. [Ipumenenue
KOMITJIEKCHBIX YMCEIT IS PENICHHs] PU3NUECKUX U TEOMETPUIECKUX 3a71a4.

YpaBHeHMS U HEPaABeHCTBA

CucrteMa ¥ COBOKYNHOCTb YPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PelieHre TpuroHOMeTpUIE€CKUX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelIbHbIX U  JIOrapuPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UPpAIMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUIECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[Ipumenenne  ypaBHEHHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad U 3a/Jad U3 Pa3IUYHbIX OO0JacTel HayKu MU peajbHOU
YKU3HH, HHTEPIPETALMS OJYyUYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPuKHU

I'paduk kommosunum GyHkIUh. ['eomerpuueckue oOpas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometrpuyeckue GyHKINH, UX CBOWCTBA U TPapUKH.

['padrueckne meronbl pelieHHs ypaBHEHMM W HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpapukoB (QYHKIUN JUIsI UCCIENOBAaHUSA TPOIECCOB U
3aBHCHMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPHU PEIICHUU 3aJa4 U3 APYTUX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HMU.

Havaja MaTeMaTH4ecKoOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCTh U
KCTpeMyMbl.  Haxoknenue  HamOOJBIIEr0O W HAUMEHBIIETO  3HAYCHUN
HENpPephIBHON (YHKIIMHN Ha OTPE3KeE.

[IpyumeHeHne NpPOM3BOMHOM JUISI HAXOXKICHHS HAWIy4dllero peleHus B
NPUKIAIHBIX 33/Ja4ax, Il ONpPEAETEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a7aHHOTO (DOPMYIIOM MK TpadUKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. I'eomeTpuueckui CMBICJI VHTErpala. Breruucinenue
onpenenéHHoro uuTerpana no gopmyne Herorona-Jleionuna.

[IpumeHeHre wHTErpana Al HAXOXKIEHUsS IUIOWIAAEH TMUIOCKUX (GuUryp u
00BEMOB reOMETPUUECKHX TEJI.

[Tpumepsr pemennii nuddepeHINaNbHBIX ypaBHEHUH. MareMmatudyeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOIIBIO AuddepeHnaIbHbIX
YPaBHCHUU.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMH 00YYaIOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHIICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
MpoIeAYp TPaKIAHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMM HWHCTUTYTAMHM B COOTBETCTBHH C HX
GYHKIUSIMA ¥ Ha3HAYCHHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAXKAAHCKON HJIEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSILIEMY POCCHUICKOW MATEMATHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MaTEMaTUYECKOW IIKOJIBI,
UCIIONb30BAaHUE OJTHUX JOCTIDKEHMH B JAPYTrUX HayKax, TEXHOJOTrusx, chepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJIEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKHM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUUBOTO OyAYIIEro;

4) 3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUYas 3ICTETHKY MaTE€MaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PacCykICHUN, BOCIPUUMUYNBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3J0POBBIO (370pOBOE TUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSATUH W
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOTIIO0Ms, HHTEpec K
pa3nuuHeiM  chepaM  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSAMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U pealM30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caM00Opa30BaHUIO HA TMPOTHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABIECHHOCTH;

7) 3KOJIOrH4eCKOro BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TOHHMAaHHUE BJIUSHUS
COLHAIBHO-D)KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLMAIIBHOU
Cpenbl, 0OCO3HAHUE TI00ATBHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpYXaIOUIEH Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXHBIX
MOCJIEACTBUUN IJISI OKPYKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW W OOIIECTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YemoBEeUeCKOW IesATeNIbHOCTU, 3TaroB €€
pa3sBUTUS W 3HAYMMOCTH [JI1 PA3BUTHS UHMBWINA3ALMH, OBJIAJICHUE SI3BIKOM
MAaTEMATUKH W MaTeMaTUYE€CKOW KYJIbTYpOM KaK CpPEACTBOM ITO3HAHHUS MUDA,
FOTOBHOCTh OCYIIECTBIIATh MNPOEKTHYK) M HCCIEIOBATEIBCKYIO JESITEIbHOCTh
WMHJIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble jornyeckue aeicTBus:

BBISIBJSITh M XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHH, OTHOLIEHUH MEXAy MNOHATHAMH, (OpPMYJIUPOBATH
OIpe/ieNICHUs MOHATUM, YCTAHABIMBATD CYLIECTBEHHBIN MPU3HAK KiIaccU(UKaLWH,
OCHOBaHUs AJ11 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIHN3a;

BOCIpUHUMATh,  (GOPMYyIUpPOBaTh U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEbHBIE U OTPULATENbHBIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOACHUAX U YTBEPKACHUAX, IpeuiaraTb KpUTEpUu JUis
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JeNaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JE€IyKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOYEHUM, YMO3aKIFOUECHUI 110 aHAJIOTUH;

IIPOBOJUTB CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE€ M OT MPOTUBHOI'0), BEICTPAaUBATh apryMEHTALINIO, IPUBOINUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pELICHMs, BbIOMpaTh Haumbojee MOAXOMALMH ¢  y4éToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciieqoBaTeIbCKUe 1eiCTBUA:

UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dbopMynupoBath ~ BOMpOCH,,  (PUKCHpyIOIIME  OPOTHBOpeuHe,  mpoliemy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIEOBaHHIE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, IIPOIIECCAMU;

CaMOCTOSITENIEHO (POPMYIUpPOBaTh OOOOIIEHUS] W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHWBATh  JIOCTOBEPHOCTH
MOJIYY€HHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IICHUI;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIIBUTATH
MPE/IIOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISBJIATH JeUIUTH HHGOPMAIUHU, JTAHHBIX, HEOOXOIUMBIX NJIsl OTBETa HA
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CUCTEeMATH3UPOBAaTh W HWHTEPIPETHPOBATH WH(POPMALIMIO PA3TUYHBIX BUIOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HMH(OpPMAIMIO, MPEACTABIATh €€ B PAa3NUUYHBIX (opMax,
WLTIOCTPUPOBATH TpaduvecKH;

OIICHUBATH HaIEKHOCTD uHbOpMaIUU o CaMOCTOSITEIIEHO
c(hOpMyJIMPOBAHHBIM KPUTECPHUSIM.

KoMMyHUKAaTHBHBbIEC YHUBeEpPCAJIbHbIE Y4eOHbIEe 1eiCTBUS

OOmmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBHIMHU U
HEeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pEIICHUS 3a7auH,
KOMMEHTHUPOBATH NMOJTYYECHHBIN pe3yIbTarT;

B X0Jie OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pelraeMoil 3aJayd, BBICKA3bIBATh HJEH, HAlleJIEHHbIE Ha IIOMCK
pEelIeHUs, COIMOCTaBIISITh CBOU CYXIEHUA C CYXKICHHUSIMU JPYTMX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOU (hopme
dbopMyIMpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHUS;

MPEACTABIIATh PE3YIbTAThl PEIICHUs 3aJa4M, IKCIIEPUMEHTA, UCCIICI0BAHUS,
MPOEKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MPE3EHTAIUN U 0COOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIAITh IJIAH, aJlTOPUTM PELICHUS 3a7a4H, BHIOMPATh CIOCO0 PELIECHUS C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIN HHTEJJIEKT:

BJIaJ€Th HABBIKAMU  [MO3HABATEJIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEpIIAEMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL Tpoliecca W pe3yJbTaTa pelleHus
MaTeMaTUYECKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PELIEHUU 3a/1auHu,
BHOCHTb KOPPEKTHBBI B JI€ATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUYUHbI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

NOHMMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBUIYaTbHOM
paboThl TpU peuIeHUuH Y4YeOHBIX 3aJay, MPUHUMATHh 1E€Jb COBMECTHOM
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaciisiaTh
BUIbl PpaboT, OOTOBapHMBAaTHCS, OOCYXKIATh NPOLECC U Pe3yIbTaT padoThI,
0000111aTh MHEHUS HECKOIBKUX JTIOACH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykaeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» M HWHBIE), BBINOJHATH CBOKO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JIPYTMMU YIEHAMH KOMAaHJIbl, OIIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMHU B3aHMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kJacce oOydYarIIMCA TOJYYUT CJICIYIOIINE
IpEeIMETHbIE PE3yJIbTaThl MO OTAEIbHBIM T€MaM paboued mporpamMmbl y4eOHOIO
Kypca «Anrebpa u Hayalla MAaTeMaTUYECKOTO aHaTu3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEpUPOBATh MOHATUSMU: PALMOHAIBHOE YHKCIO0, OECKOHEeYHas
nepuoanuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PALMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh JpoOM ¥ TIPOILEHTH I PEIICHHS MPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEabHOW KU3HH;

NPUMEHSTH NPUOIMKEHHBIE BRIUMCIICHUS, IPABUIIA OKPYTIICHUS, PUKUIKY U
OLIEHKY PE€3YJIbTaTa BHIYHCICHU;



CBOOOZHO OMNEpUpPOBaTh MOHATHEM: CTEMEHb C IEJNbIM I[OKa3aTeleM,
UCIIOJIb30BATh MOAXOAAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YUCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUECKUNA KOPEHb HATYpaJbHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PAlIMOHATIBHBIM MOKA3aTeNIEM;

CBOOOMHO OINEpPUPOBaTh MOHATUSAMU: JOrapudmM dHCIA, IECATUYHBIE H
HaTypaJIbHbIE JIOTapUPMBL;

CBOOOZHO ONEPUPOBATh MOHITUSAMM: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKCJIOBOIO apTyMEHTA;

ONEPUPOBATh NOHATUAMH: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUsI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATH pa3IMYHble METOJbl PEIICHUs pPalMOHANBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHSATbh METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMHU: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOUJIEH C IedbiMH KO3 (uUIMeHTaMH, KOPHM MHOTOYJIeHa, NPUMEHATH
JIeJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLeHus 3a/1a4;

CBOOOZHO ONEpUpOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHHI,
MaTpuLa, ONPENCIUTENh MaTpUlbl 2 X 2 W €ro IEOMETPUYECKUH CMBICI,
UCITOJIb30BaTh CBOICTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYEHHS,
IPUMEHSTh ONPEACIIUTENN Ul PELICHUs CUCTEMbl JIMHEWHBIX YPAaBHEHW,
MOJIEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUH,
UCCJIENOBATh ITOCTPOCHHBIE MOJEIM C IIOMOIUBI0 MAaTpUIl U OIpPEHEIMUTEIIEH,
WHTEPIIPETUPOBATH ITOJTyYEHHBIN PE3yJIbTAT;

UCIIONIb30BaTh CBOMCTBA JIGHCTBUU C KOpHSAMHU [JIsl MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH IPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKAILMX CTEIEHH C
paLMOHAIBHBIM [T0KA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeoOpa3oBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOZHO ONEpUpPOBaTh NOHATHUAMM: HpPpALMOHAJIbHBIC, MOKA3aTEIbHbIE U
jgorapu(pMuUEcKre ypaBHEHNS, HAXOAUTh UX PELIECHUS C IIOMOIbIO PABHOCUIIBHBIX
NIEPEXOJ0B W OCYILIECTBIISASA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUE (HOPMYIIbI sl TPeoOpa30oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHU;

CBOOOZHO OMEpPUPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (OpMyJIbl  JUJIsl  PELIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe aureOpbl, COCTAaBIATH
BBIpQXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHIO 3aJayH, MCCIEIOBAThH
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM allliapara ajareopsl.

DOyHKUMH U TPapuKu:

CBOOOJHO ONEPUPOBATH MOHATHAMU: (QYHKIUS, COCOOBI 3aaHus QYyHKIUH,
B3aMMHO OOpaTHble (YHKIMH, KOMOO3UIMSA (DyHKUUN, TpapuK QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpad@uKoB PyHKINMH;

CBOOOZHO ONEpPUPOBATH NOHATUAMU: OOJIACTH OINPEAENCHUS U MHOMXECTBO
3HaYeHUN PYHKUMH, HYyJIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO OMNEpUPOBATh TMOHATUSIMU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoandeckre QyHKIUHU, TPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMbl (DyHKUIMH, HaumOoJblllee M HaUMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh NOHATUAMMU: CTEIEHHAs (QYHKLUS C HATYPaJbHBIM U
LENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS N-0il CTeNeHM Kak (PYHKIHHM OOpaTHOM CTENeHU ¢
HaTypaJIbHbIM I10Ka3aTeseM;

OIEepUpPOBaTh MNOHATUSAMM: JIMHEHHAs, KBagpaTh4yHass M JApOOHO-TUHEHHAs
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO OIEpPUPOBaTh MOHATHUSAMU: TOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpadUKH, HCMHOIb30BaTh MX TpaduKU A pelieHUs
YPaBHECHUM;

CBOOOZHO ONEpUpPOBaTh MOHATUAMM: TPUTOHOMETPUYECKAS OKPYKHOCTb,
oTpezieNieHue TPUTOHOMETPUUECKUX (DYHKIIUH YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (GyHKOUN JUIs  HCCIEAOBAaHUSA TPOIECCOB U
3aBHCHUMOCTEH MpU PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBbIX MPEIMETOB M PEabHOU
KU3HU, BBIpAXXaTh (HOPMYIaMH 3aBUCUMOCTU MEX]ly BEIMUMHAMY;

Hauaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOZHO OMEpUpOBaTh MOHATHAMH: apuPMeTHUecKas M TeoMeTpHuecKas
nporpeccusi, 06CKOHEUYHO yObIBaIOIIasi T€OMETpUYecKasi MPOrpeccHsi, TMHEUHBIN 1
HKCIOHEHLUAJIBHBIA POCT, (OpMyJia CIOKHBIX IMPOLEHTOB, UMETh IPE/ICTABICHHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh NPOIPECCUU AJI PELICHUs pEalbHbIX 3aJad MPUKIATHOTO
Xapakrepa;



CBOOOHO OMEpPUPOBATH MOHITHSIMHU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUS
NOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCJIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIEHUS MATEMATHYECKOrO0 aHaliu3a KaK aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OMNEpUPOBaTh TMOHATUSMU: HEMPEPbIBHbIE (YHKIHUH, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCUMOTOTHI rpaduka QyHKINMY;

CBOOOZHO OMEpUPOBaTH MOHATHEM: (DYHKILHMS, HENpephIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUMN ISl pEeLISHUs 3a]1ay;

CBOOOJTHO OIEpUpOBaTh TMOHATUSMHU: TepBasg U BTOpass IPOU3BOIHbBIE
byHKIMY, KacaTenbHas K rpaduky QyHKIUN;

BBIYMCIIATh [TPOU3BOAHBIE CYMMBbI, IPOU3BEAEHUS, YACTHOIO M KOMIO3ULUU
IBYX (DYHKITMH, 3HATH TPOU3BOAHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BAaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MPOU3BOJHOM st
pelIeHus 3a1ay.

MHoxkecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBAaTH MOHATHUSMU: MHOXKECTBO, OMNEpaLUUd  HaA
MHOKECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amapar sl OMUCAHUs PEAIbHBIX
IIPOLIECCOB U SABJICHUM, IPU PELICHUU 33]1a4 U3 APYTUX y4eOHbIX MPEIMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OINpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MaTEMATHYECKOTO0 0O0OBEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
YPAaBHEHMS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce 0OydYarIIMICSd TOJYYUT CJICAYIOIINE
IpEeAMETHbIE PE3yJIbTaThl MO OTAEIbHBIM T€MaM paboued mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOTO aHAIHA3ay:

Yucsia ¥ BIYMCJICHHSA:

CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: HATypaJbHOE M LEJO€ YHCIIO,
MHOKECTBA HATypaJbHBbIX M LEJIBIX YUCEJ, MCIOJIb30BaTh MPU3HAKU JEITUMOCTH
uensix ynucen, HOJ[ u HOK nHaTypanbHbIX 4HcCel AJis pelieHus 3a1ay, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTKa IO MOJIYJIO, 3alUChIBATh
HaTypaJbHbIE YHCJIA B PA3TUYHBIX MO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YMCIIO M MHOXKECTBO
KOMIUIEKCHBIX YHUCEJN, MPEACTABIATh KOMIUIEKCHBIE YMCa B ajare0panyeckoil u
TPUTOHOMETPUUYECKON (hopMe, BBIMIOIHATH apu(PMETUUECKUE OMEpaAlUi C HUMU H
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpUpOBaTh MOHATUAMM: HppalMOHAJbHBIE, MOKa3aTeJIbHbIE U
jgorapu(MuuecKre HEpPaBEHCTBA, HAXOAUThb HUX PEIIEHUS C  IOMOIIbIO
PaBHOCWJIBHBIX MEPEXO/IOB;

OCYLIECTBISITh OTOOP KOpPHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HEOoOXoawmbie  (HOPMYyNIbI 1T PEIICHHWs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJITHO OINEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYIMHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHS, HAXOAUTh PEUICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
JorapuMUYECKUX ypaBHECHUI 1 HEPABCHCTB;

perarb palMOHAIIbHBIE, UppALMOHAJIbHBIE, NIOKa3aTEJbHBIE,
gorapupMUYecKue U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COZAEpIKAIIKE MOIYJIU U TapaMeTpHI;

MPUMEHSTH TpaduuecKkre MEeTO bl IS PEIICHHs] YPaBHEHUH 1 HEPABEHCTB, a
TaKKe 3a/1a4d ¢ NapaMeTpaMy;

MOJIIMPOBATh peajbHblEe CUTyallMd Ha S3bIKE aJreOpbl, COCTaBJISATh
BBIPDQKECHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayd,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM afmapara anreOpsl,
VHTEPHPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKu:

CTPOUTh TpaduKu KOMIO3UIUU (GYHKUUNA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHMH M  HEpPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMepUpoBaTh MOHATUSIMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIMH;

OpUMEHATh GYHKIUUA JJISI MOJCIMPOBAHUS W HCCIEAOBAHUS peaJbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamn3a:

UCITI0JIb30BaTh MPOU3BOJHYIO JIJISl UCCIIEIOBAHUS (DYHKIIUA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIIEE U HAMMEHBIIIEE 3HAUCHHS (DYHKITMN HEMPEPHIBHOW Ha
OTpE3KE;

UCIIOJB30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IIEro PELICHUS B
NPUKIAIHBIX, B TOM YHUCJE COLUMAIBbHO-JKOHOMHMYECKHX, 3ajadax, M
OmpeaeseHus] CKOPOCTH M YCKOpEHHUsl IMpollecca, 3aJaHHOro (opMmysol uiu
rpadukom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TMEepBOOOpa3Hasi, OMPEACIEHHBIN
UHTETpal, HAXOAWUTh NEePBOOOpA3HbIE 3IEMEHTAPHBIX (QPYHKUMA U BBIYUCIATH
uHTerpan no gopmyne Hototona-Jlel6uua;

HAXOJUTh IUIOUIA/IN TIOCKUX GUTYp U 0OBEMBI TEll C TOMOUIBIO HHTETPAIa;

UMETh MpPEJCTABIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TNpUMeEpe
cocTaBiieHUs T PepeHnanbHbIX YPaBHEHUI;

peliats MpHUKJIaJHbIE 3a7a4d, B TOM YHUCJE COLHUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeICTBAMUA MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmmuecTBo yacos
Ne HaumeHoBaHMe pa3/iejioB U TeM JyeKTpOoHHBbIE (LM poBbIE)
n/n NMPOrpamMMbl Bcero Konrpoasiibie o0pa3oBaTe/bHbIE PeCypChl
padoThI
MHOK€eCTBO IEMCTBUTEIBHBIX YHCEIL.
1 MHorowiensl. PanmonansHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI TIMHEUHBIX
ypaBHEHUU
) Oynkun u rpapuku. CreneHHas QyHKINS C 12 |
LEJIBIM MOKa3aTeIeM
3 Apudmernuecknii KOpeHb N-0i CTETICHHU. 15 1
HppaunoHaibHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [TokazarenpHbIe 10 |
YpaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 13 1
Jlorapudmudeckue ypaBHEHUS
6 TpuroHomerpuuecKkue BbIpAKEHUS U ” 1
YpaBHEHUs
ITocnenoBaTenbHOCTH U IPOIPECCUU 10 1
HenpepsiBabie pynkmuu. [IpousBognas 20 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




11 KITIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHMe pa3/iejioB U TeM JyeKTpoHHBbIE (LM poBbIE)
n/n NPOrpaMMblI Bcero Kourposurre o0pa3oBaTejbHbIe pecypchl
padoThI
1 I/ICCJIG,Z[OBaHI:Ie (GYHKIUH C TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasHasi 1 HHTETpaT 12 1
3 I'paduky TPUrOHOMETPUUECKUX (DYHKIIUA. 14 |
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 WppaumonanbHble, MOKa3aTelbHbIE U 24 1
norapudMuUecKre HePaBeHCTBA
5 KommiekcHele uncna 10 1
6 HarypainbHsle u 1iensle yucna 10 1
CucreMbl palliOHaIbHBIX, HPPALMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTAPUPMUUECKUX 12 1
ypaBHEHHI
8 3ajauu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHEe, CUCTEMATH3AINS 16 )
3HAHUU
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







HOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Nem/m Tema ypoxa KouTtpoJabHbie unpponbie
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypesI
| [[ MHO>K€eCTBO, ONEepaIly HaJl MHOKECTBAMHU 1
U UX CBOMCTBa
2 Huarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO |
amnmnapara JJisl pelieHus 3a7a4
Pammmonansubie ynciaa. OOBLIKHOBEHHEIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
Pammmonansubie ynciaa. OOBLIKHOBEHHEIE U
5 JECATUYHBIC TPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC NTEPUOINIECKUE APOOH
6 [Ipumenenne qpoOeit u MPOIEHTOB ISt 1
peuIeHust MPUKIAIHBIX 33/1a4
7 [Ipumenenue apoOeit U IPOIIEHTOB TSt |
peuIeHust MPUKIAIHBIX 3a/1a4
2 JleicTBuTENbHBIC YKcia. PanimonanbHbIe U 1
HMppanyoHalIbHbIC YHCIa
9 Apudmernueckne onepanum ¢ |
JIEHCTBUTEILHBIMA YU CIIAMU
10 Moaynb A€HCTBUTEIBLHOIO YHCIIA U €T0 |

CBOMCTBA




11

[TpuGnuxEHHbIC BEIYMCICHUS, IPaBUIIa
OKpPYIJICHUS, IPUKHUJIKA U OLICHKA
pe3ysbTaTa BEIYUCICHAN

12

OCHOBHBIE MCTOAbI pCHICHUSA LCJIbIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIICHHS IIEITBIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METOIbI PEILIEHUS LENbIX U
JTpOOHO-PaLlMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHoOrouieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema beszy

16

MHOro4IeHsb! ¢ HeIbIMU KO3 QUITEHTAMH.
Teopema Buera

17

Pemenue cuctemM TMHEUHBIX YpaBHEHHI

18

Pewienne cucreM TMHENHBIX YPaBHEHUN

19

Marpua cucTeMsl JINHEVUHBIX YPABHEHUI.
Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYCHUS

20

Onpenenurenb MaTPUIBI 2X2, €r0
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUHCJIEHUE €T0 3HAUEHUS

21

[TpuMmeHeHue onpeaenuTeNs Ui pelieHus
CHUCTEMBI JINHEHHBIX YPaBHEHU




22

Pemienne npukiiagHbIX 3a/1a4 ¢ HTOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHUN

23

Pewienne npukiiaHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

24

KoHnTtposnbHas padora: "PanmronansHbie
ypaBHEHUs U HepaBeHCTBA. CHcTeMBI
JIMHEHHBIX YpaBHEHUN"

25

DyHKIHS, CTIOCOOBI 3a/1aHUs (PYHKITHH.

B3aumuo obpatubie pynkinn. Kommosurus

byHKIIHHA

26

I'paduk ¢pyHkuuu. DneMeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIUN

27

O0acTp onpeeneHns 1 MHOKECTBO
3HaueHudt pynkuuu. Hynu ¢pynkuun.
[IpomexxyTKH 3HaK MMOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITUU.
[Tepnonnueckue Gpynkiuu. [TpomexxyTkn
MOHOTOHHOCTH (PYHKIIUH

29

MaxkcuMyMbl  MUHUMYMBI (DYHKITHH.
HawuOonbIiee 1 HaMMEHbIIIEe 3HAYCHUE
GYHKIIMHM Ha IPOMEKYTKE

30

JluHeliHas1, KBaJpaTU4Has U JPOOHO-
JAUHEeWHas pyHKIUH

31

DJeMeHTapHOEe UCCIICIOBAHKE U TIOCTPOCHUE

rpauKoB 3TUX HYHKIUN

32

DJeMeHTapHOE UCCIICIOBAaHKE U TIOCTPOCHUE

rpauKoOB ATUX HYHKIIAHA

33

Crenens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

CreneHn ¢ LIETIBIM ITOKa3aTeneM. bunom

34 Hsrorona

15 CrenenHast GyHKIUS C HATYpaJIbHBIM U
1eJIbIM 1oka3aresieM. E€ cBolicTBa u rpaduk

36 Kontponshas pabdora: "CrenenHast
¢ynkuus. E€ coiicTBa u rpagux"

37 ApudmeTnaeckuii KOpeHb HATypaIbHOM
CTEIIEHU U €ro CBOMCTBA

13 ApudmeTnaeckuii KOpeHb HATypaIbHOMN
CTEIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHIA,
CoJIepKaluX CTENEHU U KOPHU

40 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHM,
CoJIepKaluX CTENEHU U KOPHU

A1 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHM,
CoJiepXKalIiX CTEIIEHU U KOPHU
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

42 METO/bI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU
Uppannonanbubie ypaBHeHUA. OCHOBHBIE

43 METO/Ibl PEIICHUS] UPPALMOHATBHBIX
ypaBHEHUH
Uppannonanbubie ypaBHeHUA. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE ITEPEXO/IbI B PELICHUN

UpPPALMOHATILHBIX YPaBHEHHM




PaBHOCWIBHBIE ITEPEXO/IBbI B PELICHUU

46 UPPALMOHAIIBHBIX YPABHEHUI

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUN
UPPALMOHATIbHBIX YPABHEHUM

43 PaBHOCHIIBHBIE ITEPEXO/IbI B PELICHUN
UPPALMOHAIIBHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0i CTENeHN

49 KaK (YHKIIMH OOpaTHOW CTEINEHH C
HaTypaJbHbIM MIOKa3aTesIeM
CoiicTBa u rpaduk KOpHS N-0if CTENEHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTesleM
Kontponbnas padora: "CsoiicTBa u rpadux

51 KOpHs n-ou creneHu. MppanroHansHbie
ypaBHeHHUA"

5 CreneHsb ¢ pallMOHAIBHBIM I10KA3aTeIEM U
€€ CBOICTBa

53 CreneHb ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
e€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
e€ CBOICTBA

55 [TokazaTenpHas GyHKIIHS, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIUU 115
peleHus: ypaBHEHUI

57 Hcnonp3oBanue rpaduka GyHKIUN AJIs
peleHus ypaBHEHUI

58 ITokazarenbHbie ypaBHEHUS. OCHOBHBIE




MCTO/bI pCHICHUS ITOKAa3aTCIbHBIX
ypaBHEHUH

[TokazaTenbHbie ypaBHeHUs. OCHOBHBIE

59 METO/IbI PEIICHUS [IOKA3aTEIbHbIX 1
ypaBHEHUH
ITokazarenbHbie ypaBHEHUs. OCHOBHbBIE

60 METO/IbI PEIICHUS MOKa3aTENbHBIX 1
ypaBHEHUU

61 KonTtponbnas padora: "[lokazaTenpHas 1
¢dbynaknwms. [TokazarenpHble ypaBHEHUS"

62 Jlorapudm umncna. CoiicTBa Jorapudpma 1

63 Jlorapudm uucna. CoiicTsa jorapudpma 1

64 Jlorapudm umncna. CoiicTBa Jorapudpma 1

65 JlecsaTnuHbIC U HATYpAJIbHBIC JTOTAPHUPMBI 1

66 JlecATHYHBIE U HATYypAJIbHBIC JTOTapH(PMbI 1

67 [IpeoOpa3zoBanue BBIpaKEHUH, COIEPIKAIINX |
J0rapuQMbl

68 [IpeoOpa3zoBanme BBIpaKEHUH, COIEPIKAIINX 1
norapupMbl

69 [IpeoOpazoBanHue BBIpAKEHHIA, COACPIKALIIX 1
J0rapuQMbl

70 Jlorapudpmuueckas hyHKIHs, €€ CBOWCTBA U |
rpapux

71 Jlorapudmuueckas GyHKIH, €€ CBOWCTBA U |
rpaduk

7 Hcnonp3oBanue rpaduka GyHKIUM 115 |

peleHus ypaBHEHUI




Hcnonp3oBanue rpaduka GyHKIUM 115

73 pellIeHHs] YpaBHEHHI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

74 METOJIBI PEIICHUS JTOTapu(PMHUECKUX
ypaBHEHUH
Jlorapudpmuueckue ypaBHenusi. OCHOBHBIC

75 METO/Ibl PEIICHUS JIOTapUPMUIECKUX
ypaBHEHUU
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIC

76 METO/Ibl PEIICHUS JIOTapUPMUIECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXO/IbI B pELICHUU
JorapupMUUECKUX ypaBHEHUI

3 PaBHOCHIIbHBIE TTEPEXO/IbI B pELICHUU
norapupMHUECKUX ypaBHEHUI

79 Kontponbnas padora: "Jlorapupmuueckas
dbynaknus. Jlorapudpmudeckue ypaBHeHHS"

20 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YUCJIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YUCJIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC
YUCJIOBOT'O apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIIpEEIIEHUE TPUTOHOMETPUUECKHUX

(GYyHKIUI YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OnpeAeieHUE TPUTOHOMETPUIECKHUX 1
(GyHKIIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

90 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKECHUN

o1 [Ipeobpa3oBaHre TPUTOHOMETPUIECKUX 1
BBIPAXKEHU

9 [Ipeobpa3oBaHre TPUTOHOMETPUIECKUX |
BBIPAXKEHUI

93 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAXKEHU

94 Pemrenne TpuroHoMeTpUUECKUX YpaBHEHUN 1

95 Pemenne TpuroHOMeTpUYECKUX ypaBHEHUI 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemenne TpuroHOMeTpUYECKUX ypaBHEHUI 1

98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUI 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
KoHnTtponbHas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE ypaBHEHUS "

102 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS |

rnocjienoBareibHoCcTeE. MeTon




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHBIC U OTpaHUYCHHBIC

103 MocJieI0BaTeabHOCTH. VicTopus aHanu3a
OCCKOHEYHO MaJIbIX

104 Apudmerndeckast mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroiasi reoMeTpruuecKas
nporpeccust

107 Cymma 0eCKOHEYHO yOBIBAIOMICH
FeOMETPUUYECKOMN MPOTrpeccuu

108 JIMHENHBIN U YKCIIOHEHIMAIIBHBIA POCT.
Uucno e. ®opmyiia CI0KHBIX MPOLEHTOB

109 JIvHEeHBIN ¥ SKCIOHEHIIMAIIbHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLEHTOB

110 Hcnonbs3oBanue nporpeccuu Jjisi pelieHus
peaNbHbIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

11 KontponsHas pabdora:
"ITocenoBaTenbHOCTH U Iporpeccun”

112 HenpepriBHbIE (DyHKITNN ¥ UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpauKOB
byHKIII

114 CgoiicTBa GYHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CgoiicTBa GyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa UHTEPBAJIOB JUIs pELICHUS

HEPABEHCTB




MeTOl[ HWHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIMHI 1715 peleHust 3a1a4

120 IIpuMeHeHne CBOWCTB HEIPEPBIBHBIX
GbyHKIMHI 1715 pereHust 3a1a4

121 [lepBas u BTOpas npou3BoAHbIEC GYHKIIUN

122 Onpenenenre, reOMETPUUECKUN CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NUECKUI CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKITUN

125 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIHA

126 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIIMNA

127 [Tpon3BoHBIC SNIEMEHTAPHBIX (DYHKITHI

128 [IpousBonHas cyMMBbl, IPOU3BEACHMS,
YaCTHOTO U KOMITO3UIIMH (DYHKIIMIA

129 [Ipon3BogHAsE CyMMBI, TPOU3BEICHHS,
YaCTHOTO Y KOMITO3UIIMH (DYHKIIMIA

130 [Ipou3BoHAsE CyMMBI, TPOU3BEICHHS,
YaCTHOTO ¥ KOMMO3ULINUU (HYHKIIUH

131 Kontponsnast padora: "[IpouszBoanas”

132 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS




3HaHui: "YpaBHeHus"
133 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIH 1
3HaHui: "OyHkIun"
134 HroroBasi kKoHTpOIBHAs paboTa 1 1
135 Hrorosas kKoHTpoOJbHASA paboTa 1 1
136 HOBTOPGHI/IC, 000011IcHHE, CUCTEMATH3AINAS |
3HaHUH
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KITIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipumenenne npou3BOTHOM K
UCCIeI0BaHMI0 (YHKIIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[Ipumenenne npou3BOTHOM K
UCCIeI0BaHMI0 (YHKIIMI Ha MOHOTOHHOCTh
U SKCTPEMYMBI

IIpuMeHeHne pOU3BOJHOM K
UCCIICIOBAaHHIO (PYHKIMIT HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne pOU3BOJHOM K
UCCIIEIOBAaHHIO (PYHKIMIT HA MOHOTOHHOCTb
U DKCTPEMYMBI

[Ipumenenne npou3BOTHOM K
WCCIIeIOBaHMIO (YHKIIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIeI0BaHMI0 (GYHKIIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

Haxoxnenne HauOoOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUST HENPEPBIBHOM
(GbyHKIMH Ha OTpE3Ke

Haxoxneaue HaubOJIbIIETO U




HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
(GbyHKIHH Ha OTpE3Ke

Haxoxnenne HauOoOJIBIIErO U
HAUMEHBIIIETO 3HAYCHUSI HEMPEPBIBHON
(byHKIMU Ha OTpE3Ke

10

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUST HENPEPBIBHOM
(GyHKIMU Ha OTpE3Ke

11

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHHUST HENPEPBIBHON
(GbyHKIMH Ha OTpE3Ke

12

Haxoxnenne HauOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUST HENPEPBIBHON
(GbyHKIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHOM IS
HaXO0XIEHUS HAaUITY4YLIEro peIICHUs B
MPUKIAIHBIX 3a7a4ax

14

[IpumeneHnne npou3BOHOM JJIs
HaAXO0XIACHUA HaI/mquero peH_IeHI/ISI B
HpI/IKJIaI[HI:IX 3aga4dax

15

[IpumeneHnne npou3BOIHOM IS
ompe/eeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (OPMYIION UITH
rpaduKom

16

[IpumeneHnne npou3BOHOM JJIs
ompe/elIeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (OPMYIION UITH
rpadgukomM




17 Komnozunus GpyHkimi

18 Kommnosumus pyskimia

19 Komnozunus GyHKiumi

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPAMHATHOW IIOCKOCTH

)1 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJAMHATHOM MIOCKOCTH

2 KonrponsHas padora: "MccnenoBanue
(GyHKUIMH C TOMOIIBIO TPOU3BOAHOM"

7 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
[IpaBuiia HaXOXAEHUS IEPBOOOPAZHBIX

’5 ITepBoOOpazHbIe AIEMEHTAPHBIX (DYHKITHA.
[TpaBuia HaX0XJIEHHUS IEPBOOOPAZHBIX

2 HNurterpan. ['eomeTprudeckuii CMbICIT
MHTeTrpaja

7 Brruncnenme onpeneiaéHHOro HHTETrpaia mno
dbopmyne Herotona-Jleitoauma

73 Beruncnenue onpenenéHHoro MHTerpaia 1o
¢dopmyne Heiotona-Jleiitbnuna

79 [IpumeHeHne nHTErpana s HaXOXKACHUS
TUIOMIAIeH TUTIOCKUX (PUTYP

30 [IpumeHeHne nHTErpana s HaXoXKACHUS
00BEMOB reOMETPUUECKHX TEI

31 [Tpumeps! pemenuii qudepeHaITbHbIX

YpaBHEHUN




[Tpumeps! perennii udQepeHamTbHbIX

32 .
ypaBHEHHI
MaremaTHuecKkoe MOJICIIMPOBaHHE

33 pEaJIbHBIX MTPOLIECCOB C TOMOIIBIO
i epeHInanbHbIX ypaBHEHUH

14 Kontponbnas padota: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U TpaduKku

36 Tpuronomerpuieckue GyHKIUHU, UX
CBOMCTBA U TpapuKu

17 Tpuronomerpuueckue GyHKIMH, UX
CBOICTBa U TpaduKku

18 Tpuronomerpuieckue GyHKIUHU, UX
CBOICTBa U TpaduKku

39 Tpuronomerpuieckue GyHKIUHU, UX
CBOMCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKUX

42 YPAaBHEHUH € IIOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUIECKHX

YPAaBHEHUH € IOMOILBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenue TpuroHomMeTpuuecKux

44
HEPABEHCTB

45 Pemrenne TpuroHoMeTpu4EeCKuX
HEPABEHCTB

46 PemreHne TpUroHOMETpUYECKUX
HEPABEHCTB

47 Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPUICCKUX (DYHKITHHN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/BI PEILIEHUS
[I0Ka3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/BI PEILIEHUS
[I0Ka3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pELICHUS
MTOKa3aTEIbHBIX HEPABEHCTB

5) OCHOBHBIE METO/BI PEILIEHUS
II0Ka3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHUS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
Jorapu(MUUEeCcKUX HEPaBEHCTB

55 OCHOBHBIE METO/BI PEILIEHUS
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS

norapuMHUYECKUX HEPABEHCTB




OcHOBHBIC MCTOABI PCIICHUA

> UppaloOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMoOHATBEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHAIbHBIX HEPABEHCTB
61 I'paduueckue MeTObI pELICHUS
UppalMOHATBHBIX YPaBHEHHH
6 I'paguueckue MeTo bl peLIeHUs
UppalMOHAIBHBIX YPaBHEHHUH
63 I'paduueckue MeTObI pELICHHUS
II0Ka3aTEeNIbHBIX YPABHEHUIN
64 I'paduueckue MeTOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'papuueckue MeTob! peLIeHUs
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTObI pELICHHUS
JorapupMHUUECKUX HEPABEHCTB
67 I'paguueckue MeTob! peLIeHus
JorapupMHUUECKUX HEPABEHCTB
I'paguueckue MeTob! peLIeHus
68 MOKa3aTEeIbHBIX U JIOTaPU(PMUUECKUX
ypaBHEHUU
I'padmyeckue MeToabI pemieHUs
69 MOKa3aTeIbHBIX U JIOTaPU(PMUUECKUX

ypaBHEHUU




70

I'padmyeckue MeToabl pemieHUs
MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
HEPaBEHCTB

71

I'padmyeckue MeToabl perieHUs
MOKA3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

Kontponbnas padota: "HppanmonaibHbie,
noKa3aTeJbHbIE U JorapupMHUIecKue
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpanyeckast u
TPUTOHOMETpHUYECKast (pOpPMBI 3arucu
KOMIUIEKCHOTO YHClIa

74

KommiekcHbie uncia. Anredpanyeckast u
TPUTOHOMETpHUYECcKast (pOpMBbI 3arucu
KOMIUIEKCHOTO YHClIa

75

Apudmernueckue onepanum ¢
KOMIIJIEKCHBIMU YHCIIaMU

76

Apudmernueckue orneparuu ¢
KOMIIJICKCHBIMHA YU CJIaMHU

77

N3o0pakeHne KOMIUIEKCHBIX YHCel Ha
KOOPJAMHATHOM MIOCKOCTH

78

N300pakeHre KOMITJIEKCHBIX YHCE Ha
KOOPAMHATHOM IIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILIEKCHOTO YKciia

80

®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOTO YHClia

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YUCCJI I




penieHus GU3NIECKUX ¥ T€OMETPHUUECKHUX
3a7a4

KonrponsHas padora: "KomruiekcHbie

82 |
yucia

83 HarypanbHbie u 1ienbie yncina

84 HarypainbHsle u 1iensle yucna

25 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX
qucel

26 [IpuMeHeHne MpU3HAKOB JEIUMOCTH LIEIbIX
quce

%7 [IpuMeHeHne NpU3HAKOB JEIMMOCTH LIEIbIX
gucen: HOJl u HOK

28 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX
yucen: HOJI u HOK

29 [IpuMeHeHne MpU3HAKOB JEIUMOCTH LIEIbIX
YHCell: OCTaTKU M0 MOIYJIIO

90 [IpuMeHeHne MpU3HAKOB JEIUMOCTH LIEIbIX
YHUCEJ: OCTATKH MO MOAYJIIO
[IpuMmeHeHne MPU3HAKOB AETUMOCTH IIEJIbIX

91 yucen: anroput™ EBKinaa ais pemeHust
3aJ1a4 B LIEJIbIX YHCIaX

9 Kontponbras padota: "Teopus menbix
yucen"
Cucrema v COBOKYITHOCTh YPaBHEHHI.

93 PaBHOCUITbHBIE CHICTEMBI M CHCTEMBI-
CJIe/ICTBUS

94 CucreMa 1 COBOKYITHOCTh YPAaBHEHUH.

PaBHOCHIBHBIC CUCTEMBI U CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METO/IbI PEILIEHUS CHCTEM U
COBOKYITHOCTEMN pallMOHAJIbHBIX YPABHEHHI

OCHOBHBIE METObI PELICHUSI CUCTEM U
96 COBOKYITHOCTEH UppaIlMOHATbHBIX
ypaBHEHUU

97 OCHOBHEBIE MCTOABI pCIICHHUA CUCTEM U
COBOKYITHOCTEM MOKAa3aTeIbHBIX YPABHECHHIT

98 OcHOBHBIC MCTOABI pCIICHHUA CUCTEM U

COBOKYITHOCTEH ITOKA3aTEIbHbIX YPABHECHUI

OCHOBHBIE METObI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUU

OCHOBHEBIE MCTOABI pCIICHHUA CUCTEM U
100 COBOKYITHOCTEH JTIOTapu(PMUIECKUX
ypaBHEHUU

IIpuMeHeHNEe CUCTEM K PELIEHUIO
MaTeMaTUYECKUX 3aja4 U 3a7a4 u3

101 pa3nuYHBIX 001acTe HAYKH U peabHOM
KHU3HU, UHTEPIPETALUs OTYyYEHHBIX
pe3yIbTaToB

[IpuMeHeHne cucTeM K peleHuto
MaTeMaTUYeCKUX 3a/a4 U 3aJ1a4 13

102 pa3IUYHBIX 00JIaCTel HAYKH U PeaTbHOU
KHU3HU, HTHTEPIPETALUs TOTy4YEeHHBIX
pe3yNbTaToB

103 IIpuMeHeHNE HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aja4 U 3a7a4 u3




pa3NnuYHBIX 001aCTe HAYKU U peabHOM
YKU3HU, MTHTEPIPETALUs OJy4YEHHBIX
pE3yJIbTAaTOB

104

KonTpomnbnas padota: "Cucrembl
paIMoOHATBHBIX, UPPAIIMOHATBHBIX
MOKA3aTeIbHBIX U JOrapu(PMHIECKUX
ypaBHEHUN"

105

PannoHaneHbIE ypaBHEHMS C IapaMeTpaMu

106

PanmonansHble HEpaBeHCTBA C
napamMeTpamu

107

PannoHanpHbIE CUCTEMBI ¢ TApaMETPAMU

108

WppaumonansHble ypaBHEHHUS, HEPABEHCTBA
C mapameTpaMu

109

HppanmoHaibHble CUCTEMBI ¢ TapaMeTpamMu

110

ITokasaTenbHbIC ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

111

[Toka3zaTenbHBIE CHCTEMBI C TapaMEeTPaMH

112

Jlorapudmuueckue ypaBHEeHUS,
HEpaBEHCTBA C TapaMeTpamMH

113

Jlorapudmudeckue CUCTEMBI ¢
napaMmeTpamu

114

Tpuronomerpuyeckrie ypaBHEHUS C
napaMeTrpamu

115

TpuroHoMeTpuyeCKruEe HEPABEHCTBA C
napaMeTrpamu

116

TpuronoMeTpuyecKue CUCTEMBI C
napaMeTrpamu

117

[TocTtpoeHue u uccnenoBaHue




MAaTEMATHYCCKHUX MOI[CJIGI‘/JI PCATBHBIX
CUTYyallUi C MOMOIIbIO YPaBHEHUH C
napaMeTrpamu

118

[TocTtpoeHue u uccnenoBaHue
MaTE€MaTHYECKUX MOJEIEH pealbHbIX
CUTYAaLUi C IIOMOLIBIO CUCTEM YPABHEHUH C
napaMeTrpamu

119

[TocTtpoeHue u uccnenoBaHue
MaTE€MaTHYECKUX MOJEIEH pealbHbIX
CUTYAalLUi C IIOMOLIBIO CUCTEM YPABHEHUH C
rapameTpamu

Kontponbras padota: "3agaun ¢

120 "
napaMeTpamu

121 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, 0000IIEeHNE, CUCTEMATH3AIIS
3HaHui: "YpaBHeHus"
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS

123 3HaHui: "YpaBHeHus. Cucremsl
ypaBHEHUI"

124 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrna"

125 [ToBTOpenue, 0000IIEeHNE, CUCTEMATH3AIIS
3HaHuii: "HepaBencrna"

126 [ToBTOpenue, 0000IIEeHNE, CUCTEMATH3AIIS
3HaHuii: "HepaBencrtna"

127 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS

3HaHuii: "[IpousBoaHas u e€ npumenenue"




[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

128 3HaHuii: "[IpousBoaHas u e€ npumeneHue" !
129 [ToBTOpenue, 00001IEHNE, CUCTEMATH3AIS 1
3HaHui: "[IponsBoaHas u €€ npuMeHeHue"
130 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHuii: "MHTerpan u ero npuMeHeHue"
131 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIS 1
3HaHuii: "OyHkun"
132 [ToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS 1
3Hanuit: "Oynkun"
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHuii: "OyHkun"
134 HToroBas KOHTpoJbHAsA padoTa 1 1
135 Hrorosas koHTpoOIbHAS paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATH3AINS 1
3HaHUH
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




Y4eonnbiii kypce «I'eomerpus»
MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi siBnsieTcss OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
o01mero o0pazoBaHusi, TaKk Kak 00ECIEUYNBAET BO3MOKHOCTh U3yUEHUS TUCUUIUINH
€CTECTBEHHO-HAYYHON HANpAaBIEHHOCTH M MPEAMETOB T'yMAaHUTAPHOIO IUKIIA.
[TockonbKy  JIOrMUecKO€  MbllUIeHHe,  (opMupyeMoe TpH  HU3yYEHUU
00y4arouMMucs MOHSATUHHBIX OCHOB F'€OMETPHH, MPHU J0KA3aTEIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH IN€OMETPUUYECKHUX
3ajlady, YMEHHME BBbIABUIaTb M ONPOBEPraTb THUIIOTE3bl HEMNOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PELIEHUM 33Ja4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YACTHOCTHU
bu3nyeckux 3aaau.

[lens ocBoeHUst mporpaMMbl yuyeOHOro Kypca «l'eomeTpus» Ha yriyOa€HHOM
YpOBHE — pa3BUTHE HMHAUBHUIYaAJTbHBIX CIOCOOHOCTEM OOydaromuxcs MpH
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpenMeTHON obiactu «MartemaTuka u
uHpopMaTuKa»  uyepe3  OOecleueHHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX TE€OMETPUYECKUX 3HAaHMM U JEHCTBUH,
crenuUUHBIX TEOMETPUU, U HEOOXOJUMBIX AJI YCHEIIHOr0 MPOQPECCUOHAIBHOTO
o0Opa3oBaHUsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEeMAaTHKH.

[TpuoputeTHBIMH 3a7auaMyd Kypca T€OMETpUU Ha YIIyOJEHHOM YpOBHE,
PACHIMPSIIONIMMU U YCUITMBAIOIIMMU KypC 0a30BOTO YPOBHS, SBJISIOTCS:

paclIMpeHne NpeACTaBICHU O T€OMETPUH KaK 4YaCTU MHUPOBOU KYJIbTYpHI U
dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3M T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMupOoBaHHE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEWIIMX MATEeMAaTHUYECKUX MOJENSIX, MO3BOJISIIOUIMX ONUCBHIBATH M HM3y4daTb
pa3HbI€ SBJICHHS OKPYKAIOLIEro MUPA, 3HaHUE MOHIATUINHOTO anmnapara o pasieiny
«CTtepeoMeTpus» y4eOHOTo Kypca reOMEeTpUH;

dbopMupoBaHHEe  YMEHHUS  BJIAJETh  OCHOBHBIMH  TOHATHUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX UM HMX OCHOBHBIMH CBOWMCTBaMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSITb, YMEHHs OKA3bIBaTh TEOPEMBbI M HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI pELICHUS 3a]1ay;

dbopMHpoBaHUE YMEHHS paclio3HaBaTh HA YEPTEKax, MOJAENSIX U B peaJIbHOM
MUpPE MHOIOTPaHHUKHA M Te€ja BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUUYECKHE
MOJIEIIN;

dbopMHpoBaHUE MOHUMAHUS BO3MOXHOCTH aKCHOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYeCKUX TEOpHUil, (POPMUPOBAHUE TMOHUMAHHUSA POJM AKCUOMATUKU MPHU
MIPOBEJCHNUN PACCYKICHUN;

dbopMupoOBaHHE yYMEHMS BIAJETh METOJAMHU J0Ka3aTebCTB U aJTOPUTMOB
pELIeHMs, YMEHHUSI WX MPUMEHATh, NMPOBOJUTH JOKAa3aTEIbHbIE PACCYXKICHHUS B
XOJI€ PELICHUs CTEPEOMETPUUECKUX 3aa4 U 33724 C TPAKTUUYECKUM COJICPKAHUEM,



dbopMupoBaHHE TPEACTaBICHUS O HEOOXOIMMOCTH  [JOKA3aTelIbCTB IpHU
000CHOBAaHNY MAaTEeMAaTHUECKUX YTBEPKICHUA M POJIM AaKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE U COBEPILCHCTBOBAHHE HMHTEIUIEKTYalIbHBIX W TBOPYECKHUX
CroCcOoOHOCTEN 00yYaroumxcsi, MO3HABATEIbHON aKTUBHOCTH, UCCIEI0BATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIUICHUS, MHTEpECca K U3YICHUIO TEOMETPHUH;

dbopmupoBanre (PYHKITMOHAIILHOW TPAMOTHOCTH, PEJICBAHTHON TE€OMETPHH:
YMEHUSl PAClO3HABATHh TMPOSIBJICHUS TE€OMETPUUYECKHX TMOHSATUM, OOBEKTOB H
3aKOHOMEPHOCTEH B peaJbHBbIX KU3HEHHBIX CUTyalUsiX U MPU U3YYCHUH JIPYTUX
y4e€OHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEM,
MOJICIUPOBAHUSI PEATBHBIX CHUTYyaIllMii, WCCIEAOBAHHS TOCTPOCHHBIX MOJICICH,
WHTEPIPETAIUN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP>KAaTEIbHBIMU JIMHUSAMHU y4eOHOTO Kypca «l'eomeTpusi» B
10-11 «xmaccax sBusaworcs: «lIpsmMble M IJIOCKOCTU B MPOCTPAHCTBE,
«Muororpannuku», «Tema Bpamenus», «BekTopsl W  KOOpAHWHATBI B
MIPOCTPAHCTBEY, «J|BIKEHUS B POCTPAHCTBEY.

ChopmymupoBanHoe Bo PI'OC COO TpeGoBaHMEe «yMETh ONEPUPOBATH
NOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM Ha YriayOJEHHOM YpPOBHE OOy4YeHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE JIOTMYECKUX yMEHUW  pachpeaensercs He TOJbKO IO
coJlepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepanbHON paboueit
pOrpamMMbl, pacnpeneNE€HHbIM MO ToJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MMPUHIUITMATIBLHBIM BOIIPOCaM 00yYaroluecs
oOpamiaiiuch HEOJHOKPATHO. OTO TMO3BOJIAET OpPraHU30BaTh  OBJIAJCHHE
T€OMETPUYECKUMH TIOHATHSIMU ¥ HABBIKAMH TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJII0/IeHHEeM TIPUHIIMIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIILYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYaroIMUXCs, PACIIUpsIs U yrayonsis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycinoBus i auddepeHnmanum  0OydeHUs, TOCTPOCHUS
WHIUBUYAIbHBIX  00pa30BaTeNbHBIX MPOTpaMM, OOECHeuuTh YIIIyOJIEHHOE
U3y4YeHUE T€OMETPUU KaK COCTaBIIAIOIIEH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAOMIMXCS K TIPOJOJKEHUIO W3YyUYCHUS MATeMaTHKU C
yaétoM BbIOOpa Oymymel mpodeccun, obOecreunBas NMPEEMCTBEHHOCTh MEKIY
001MM 1 ipodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOoro kypca «['eomerpus» Ha yriayOJaEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeIH0).



COJEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, ILIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM HOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEPECEKaIOIIHECs,
NapajulelIbHble M CKpelmBarommecs npsmble. [Ipu3Hakum CckpelmumBaromuxcs
npsameIx. [IapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlJIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUIEIBHOCTD TPEX MPSAMBIX, APAJLIEIbHOCTh PIMOU
u 1iockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, N300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MNPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuienbHON MPOEKIUU. YTl C COHANPABIEHHBIMH CTOPOHAMH, YTOJl
MEXAy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIOCKOCTEN: NapaliebHbIe
IIJIOCKOCTH, CBOKWCTBA IapaijleIbHbIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (UTYpPhl Ha IUIOCKOCTH: TETpajap, MNapajulelenunesn,
MMOCTPOCHUE CEUYCHUM.

[lepnenaAMKyIJISIPHOCTD NPSIMOM U IINIOCKOCTH: IEPIIEHINUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMbBIC MAPAJUICIbHBIE W NEPHECHAMUKYJIAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIEHAUKYJSIPHOCTH INPSIMOM M IUIOCKOCTH, TeopeMa O MpsSMOU
NIEPIEHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IJIIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (Gurypsl Ha  IIOCKOCTb.
[lepneHaAUKYJISPHOCTE  IUIOCKOCTEW: MNpU3HAK  IEPHEHAMKYJSPHOCTH  ABYX
mIocKocTer. Teopema o TpEX NEPHEHINKYIAPaXx.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW M INIOCKOCTBIO, BYTPAHHBIN
yTOJl, JUHEWHBIA YIoJI ABYTPAHHOTO yriyla. TpEXrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKu

Bunsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosjpHas
npusMa, npsiMasi 1 HaKJIOHHas MPU3Mbl, OOKOBasi U MOJHAsi IOBEPXHOCTh MIPU3MBI.
[Tapamnenenunesn, NpsSAMOYTONbHBIM — IMapajulelienUMIE]] W €ro  CBOMCTBA.
Kparuaiime myTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema [ludaropa. Ilupammpa: n-yronpHas mnHupamuia,
npaBWibHas W yceuéHHas nupamuibl. CBoicTBa peéOep M OOKOBBIX TpaHeu
IIPaBUIbHOW mnUpaMmunabl. IIpaBuibHBIE MHOTOTPAaHHUKH: IPABWIbHAS IIPU3Ma H



IIpaBWJIbHAS IHPAaMHUIA, NPABUIbHAA TPEYroJibHAs IHpPaMHAA W NPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O MpaBUIBHBIX MHOIOTPAHHUKAX: OKTAdIp,
JNOACKAdIP U UKOCAIP.

Bbrunucinenue 3€MEHTOB MHOTOIPAaHHUKOB: péOpa, JuaroHalid, YIJbl.
[Tnomaas OOKOBON TOBEPXHOCTH MW TIOJHOM TOBEPXHOCTH NPSMON IPHU3MBI,
IUIOMIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHOM MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHOU MUPAMU/IBI.

CuMmmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B MPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJIenunea, CUMMETPHUS IPABWIBHBIX NPU3M, CUMMETPHsS IPaBWIBHOU
IIAPAMHJIBL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U IMPOTUBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YUCIIO.
[TonsiTne KOMILIaHAapHBIE BEKTOPHI. lIpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pasnoKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHasg  cuctema  KOOpAMHAT B
npoctpancTBe. KoopamHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMM BEKTOpA U
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMmu. CKaasipHOE IpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpaimenus

[loHATHS: IMUIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKasi MOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tena BpalleHHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumnHoe pacnoiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHus Ha IuIockocTu. Pa3zBépTka munmuHapa u koHyca. Cummetpus chepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMeE
OpSAMOYTOJIBHOTO Napaienenunena u cieactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBI, HIWIMHAPA, TUpaMuabl U KoHyca. OO0BEM I1apa U mapoBOro
CerMeHTa.

KomOuHarmu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BucaHHas B
IWIMHAD, ONHCaHHas OKoJo ImuHapa. llepeceuenne cdepsl u mapa ¢
wiockocteio. Kacanme mapa u cdepbl miockoctbio. TloHsiTHE MHOTOrpaHHHKA,



OMHMCAHHOTO OKOJO c¢epbl, cdepbl, BOMCAHHON B MHOTOIPAHHUK WU TEJO
BpaIllCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCA, ITUIOmanas chepsl U €€ JacTeu.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB UM TEJ BPAILIEHUSI: CEUYEHUS IUITUHIpa
(mapamienbHO YW TNEPHEHAMKYJISAPHO OCH), CEUYEHHUsl KOHyca (mapaluiesibHble
OCHOBaHHIO U MPOXOJSIINE Yepe3 BEPIUIMHY), CEUYEHHUs I1apa, METOIbl TOCTPOEHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ IEpPEHOCa
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauumyd Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXeHUA. [IpsMoyronpHas
CHCTEMA KOOpAWHAT B mpocTpaHcTBe. KoopamHatel BekTopa. Pasnoxxenue Bekropa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHHH TE€OMETPUUYECKHUX
3amad.

JABUKeHMSI B IPOCTPAHCTBE

JBrxenuss npoctpaHcTBa. OtoOpakenus. [[BUKeHUsS U paBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKECHHWH. BuIbl JIBWKEHWN: TapalUIeNbHBIA TEPEHOC,
LEHTpalibHAsl CHUMMETpPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLLIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHIICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUA,
NpoIeAYp TPaKIAHCKOrOo 0OIIecTBa (BBIOOpPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSIMHY ¥ Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MATEMATHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUUCKON MaTEMaTUYECKON HIKOJIBI,
UCIIONb30BAaHUE O3THUX JOCTIDKEHMH B JAPYrUX HayKax, TEXHOJOrusx, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUS, 3TUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) acTeTH4ecKoOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PacCykICHUN, BOCIPUUMUYNBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0POBBIO (370pOBOE THUTAHUE, COAIIAHCHUPOBAHHBIN PEKUM 3aHSATUH W
OTJIbIXa, PEryJsipHasl pu3ndecKkasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
paznuuHeiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW M €€ MNPUIOKEHUSIMHU, YMEHHE COBEpILATh OCO3HAHHBIN BBIOOD
Oynymeid mnpodeccur U pealm30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oOBaHUIO U



caM0OOpa30BaHUIO HA TMPOTSHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUYECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBIE€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYphbl, TOHHUMAaHHUE BJIUSHUS
COLMATBHO-D)KOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHONU U COIMATIbHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
HA TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JIs pemieHus 3amad B o0actu
OKpYXaIoUIE Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
MOCJIEACTBUN IJISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YemoBEeUeCKOW IesATeNIbHOCTH, 3TarnoB €€
pa3BUTUA W 3HAYUMOCTH [UIA Pa3BUTUS UMBWINU3ALMHM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MUDA,
FOTOBHOCTh OCYIIECTBIIATh MNPOEKTHYKD M HCCIEIOBATEIBbCKYIO JESITEIbHOCTh
WHJUBUAYAJIbHO U B TPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3zoBble JJornueckue aeicTBUA:

BBISIBJISATH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKHM MAaTEMATHYECKUX
O00OBEKTOB, TIOHATUH, OTHOIICHUA MEXAY TOHATHSIMH, (POPMYIHPOBATH
OTIpE/ICJICHUS] TIOHATUM, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUsI /1711 000OIICHHS U CPAaBHEHUS, KPUTEPUHU MPOBOIUMOI0 aHAJIN3A;

BOCIIPHHUMATh,  (opMyIupoBaTh U  MPEOOPA3OBBIBATH  CYXKJICHHS:
YTBEPAUTENbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIE, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBISIBJIAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOIIOACHUSAX U YTBEPXKICHUSAX, MpeAsiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHNUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JJOKA3aTEIbCTBA MATEMATUHYECKUX YTBEPKACHUM
(IpsiMbIe ¥ OT IPOTUBHOTO), BBICTPAUBATh ApTyMEHTAIINIO, IPUBOJIUTH TIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE CYKJCHUS U BBIBOIBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWS, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBbie ucciaenoBarebCcKue 1eCTBHUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMpOCH,,  (UKCHpyIOIIME  OPOTHBOpEuHe,  Mmpoliemy,
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (POpMHpOBATH THIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMYyTUpPOBaTh OOOOLICHUS W BBIBOJABI IO PeE3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, UCCIEAOBaHMS, OICHHWBATh  JIOCTOBEPHOCTD
HOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpoliecca, a TaKXkKe BbBIABUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATh J€(UIMTH MH(GOPMAIMY, NTAaHHBIX, HEOOXOMUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIPETHUPOBATh WH(GOPMALMIO PA3TUYHBIX BUAOB U
¢dbopm npencTaBieHus;

CTPYKTYpUPOBaTh MH(POPMAIMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaLuu o CaMOCTOSITEJIBHO
c(OpMyYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHbIE YHUBeEpPCcAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBUH C YCIIOBHSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBAaTbhb IIOACHECHHUA II0 XOI[y peIHeHI/IH 3ajgadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOJIeMbl, pelaeMol 3ajaud, BBICKA3bIBaTh WJEH, HAIICJICHHbIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapyKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOUW (hopme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHHUS,

MIPEICTABIIATh PE3YyJbTAThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMaT BBICTYIUICHHS C yd4€TOM 3ajad
MIPE3EHTAlU U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIAITh IJIAH, aJlTOPUTM PELICHUS 3aJa4H, BHIOMPATh CIIOCO0 PELIECHUS C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, SMOIIMOHAIBHBIN HHTEJJIEKT:

BJIaJE€Th HABBIKAMHM  IO3HABATENIbHOM  pedekcud KaKk  OCO3HaHUs
COBEpIIAEMbIX JCUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
crnocobaMu CaMOTIPOBEPKH, CAaMOKOHTpPOJS Mpoliecca M pe3yibTaTa pelIeHus
MaTeMaTUYEeCKOH 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEILICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHHBATh COOTBETCTBUE PE3yJbTaTa LIETU U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OIL[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

NOHMMATh U HCIOJNb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHJMBHUIYaTbHOM
paGoThl TpU peleHUH Y4eOHBIX 3aJad, MNPUHUMATh LEJIb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaciisiaTh
BUJIbI pabOT, J10roBapuUBaThCs, OOCYXKIaTh TMPOIECC U pPe3ylbTar paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOKO 4YacTh paldOTBl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU YIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCcTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K kony 10 knacca o0yyaroniuiicss Hay4uTcs:

e CBOOOAHO ONEPUPOBATH OCHOBHBIMM MOHATHSMH CTEPEOMETPUM IIPH
pEeLIeHUH 3a1a4 U IPOBEJCHUN MAaTEMAaTUYECKUX PACCYXKACHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUM W CIEACTBUS U3 HUX IIPU PELICHUU
F€OMETPUYECKUX 3a/1a4;

e KJAcCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE NPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMM C yIjamMH B
IIPOCTPAHCTBE: MEXKAY NPSMBIMM B IPOCTPAHCTBE, MEXAY MNPIMOU U
IJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOAHO pacmo3HaBaThb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpuU3Ma,
nupamMua, MPSMOYTOIBHBINA MapajuieNenumne, Ky0);

e KJIACCH(PUIUPOBATH  MHOTOTPAHHUKW, BbIOMpas  OCHOBaHHWS IS
KJ1IaccuUKaInH;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYCHHUEM
MHOTOI'PAaHHHUKOB IIOCKOCTBIO;

e BBIMNOJIHSITH napasuielibHOE, LEHTPAIBHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBAaHUE (DUTYp HA IJIOCKOCTh, BBINOIHATH U300paxeHus: GuUryp
HAa TUIOCKOCTH;

e CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB PA3NMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pHUTyp:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUUYECKUX TeJ ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOAHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OChb U IUIOCKOCTb CHUMMETPUHM, LEHTP, OCh M IUIOCKOCTb CHMMETPUU
buryper;

e CBOOOJHO ONEPUPOBATH TMOHATUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHITH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HAXOXKJEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJIbI
pU PEIICHUH MAaTeMAaTHUYECKUX 3aJ]lay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e IMPUMEHATH MPOCTEHINE MPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKHX 3a/1ay;

e U3BJEKaTh, MPeOoOpPa3OBBHIBATH M HWHTEPIPETUPOBATH HWHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTekax U pUCYHKaX;

e TMPUMEHATH TMOJYYCHHbIE 3HAHUA HaA TNPaKTUKE: CpaBHUBAThb U
aHAJTM3UPOBATh PEabHbIE CUTyallUH, NPUMEHSATh MU3YUYEHHBIE MOHATHUS B
mpoliecce IOMCKAa  pelIeHUusT MaTeMaTUdecKu  CcOpMyIMpPOBAHHON
npoOseMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTh MPAaKTUYECKUE 3a/ayi,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUYECKUX BEJIMYMH;

e HMETh MPEJCTaBJICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS €OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTUM.

K konmy 11 kinacca oGyyaroniuiicss HAy4uTCs:



CBOOOJHO OIEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMUYECKOW U CcepuyecKkoil MOBEPXHOCTSIMH, OOBSCHITH CIIOCOOBI
MOJTyYCHUS;

OMepUpOBaTh MOHIATUSIMU, CBSI3aHHBIMU C TEJaMU BPAILICHUS: HAIUHAPOM,
KOHYCOM, c(hepoii u 1mapom;

pacmo3HaBaTh Tela BpalleHus (LMUIUHAP, KOHYyC, cdepa u 1map) H
OOBSACHATH CLIOCOOBI MOTYYESHHSI T BPALLCHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PACIIOIOKEHUE C(ephl U MITOCKOCTH;
BBIYMCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
00BEMBI U TUIOHIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUS,
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (OopMyTT;

CBOOOJHO ONMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOWHALUAMU TEN
BpalleHUs] U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
OMHCaHHBIM OKOJIO cepbl, chepa, BIMCaHHAS B MHOTOIPAHHUK WJIH TEJIO
BpallleHUs;

BBIUUCIISTH COOTHOLIEHUSI MEXKY TUIOIIAIIMU MIOBEPXHOCTEH U 00BEMaMHU
IT0JTOOHBIX TEI;

n3o0paxkaTb u3ydaeMble (DUTYpPBI, BBITOJHATH (BBIHOCHBIE) ILIIOCKHE
YepTEeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUYCHHUS TEJ BPAIICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITMIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cUCTEMe KOOPAHHAT;
peuaTh reoMeTpUUecKHe 3a7a4id Ha BbIUUCIECHUE YTJIOB MEXKY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUM OT TOYKU JI0 IUIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PEUICHUH;
CBOOOMHO OMEpPUPOBATh MOHSITUAMH, CBSI3AHHBIMH C JIBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBINIOJIHATh M300paXE€HUsT MHOTOTPAaHHUKOB M TeJl BpaIlEHUS MpHU
napayieIbHOM  [EpPEHOCE, LEHTPaIbHOM CHUMMETpPUHU, 3€pPKaTIbHON
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, MpeoOdpa3oBaHus MOA00US;
CTPOUTH CEYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIINHIpPA
(mapasnienbHO U MEePIEeHIMKYIISIPHO OCH), CEUEHUs1 KOHYca (MapaiebHbIe
OCHOBaHUIO U IPOXOJISIINE YEPE3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUN: METOJ CJENO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUECKHUE YTBEPKACHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl IJISl PEIICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANoJaralolIMX HECKOJbKO IIaroB pEUIeHUs, €CIU YCJIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOU U HESBHOU (hopMme;

pelmarp 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEJIMYNH;

OPUMEHSATH MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPY PELIEHNN CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  TOJYYEHHbIE  3HAHWA HAa  NPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBaTh U OLICHUBATh PEAIbHBIE CUTYaAllUH, IPUMEHATh U3YUYEHHbIC
NOHATHUS, TEOPEMBI, CBOWCTBA B IMpOLIECCE IOUCKA  PELICHUS
MaTeMaTHYecKd  CQOPMYJIMPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM HA S3bIKE T'€OMETPUHU, HCCIENOBATH IMOCTPOCHHBIC
MOJENN C HCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUA U TEOPEM,
anmapata anreOppl, pemaTh MNpPAaKTUYECKUE 3a7aud, CBS3aHHbBIE C
HAXOXKJIEHUEM T'€OMETPUYECKUX BEJIUYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HaumeHoBaHMe pa3/iejioB U TeM Kommecrso acon JyeKTpOoHHBbIE (LM poBbIE)
n/n NMPOrpamMMbl Bcero Konrpoasiibie o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 Bsenenue B crepeoMeTpuIo 23 1
) B3anMHOe pacnionioxeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapayenpHOCTB IPSIMBIX U INIOCKOCTEH B 2
MIPOCTPAHCTBE
4 [lepneHAUKYISIPHOCTD MPSAMBIX U ’5
IJIOCKOCTEN B MPOCTPAHCTBE
VYTabl 1 pacCTOsTHUS 16 1
MHororpaHHuku 7 1
Bexkrtopsl B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3aLIHs 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 6




11 KITIACC

KoandecTBO 4acoB
HaumeHoBaHMe pa3/iejioB U TeM dyeKTpoHHBbIE (LM poBbIE)
Ne i/ KonTpoabHsbie
NporpamMmblI Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI
1 AHanuTH4eckasi FeOMeTpHs 15 1
) [ToBTOpeHME, 0600IEHNE U 15 |
cUcTeEMaTH3allis 3HaHUI
3 O0BEéM MHOTOTpaHHHKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaau MOBEPXHOCTH U O0BEMBI 9 1
KPYTIJIbIX TEJ
6 JBrokeHus 5 1
7 [ToBTOpeHmE, 0600IIEHNE U 17 )
cUcTeMaTH3allis 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8




HOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne ni/m Tema ypoxka KoHTpoIbHEIe uuppossie
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypest
1 OcHoBHbIE MpaBuiIa U300paKeHUsI HA PUCYHKE IJIOCKOCTH, |
napajuieIbHbIX MPSMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA
[TonsiTHs cTepeoMeTpun: TOUKa, PsiMas, IITOCKOCTbD,
) npoctpancTBo. OCHOBHBIE MpaBUIIa U300paKEHUS Ha PUCYHKE |
IJIOCKOCTH, MapaJIeNIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
3 [TonsTHSA: NEepeceKaroLuecs MIOCKOCTH, IEPECEKAIOIINECS |
npsiMasi ¥ MI0CKOCTh; MOTYIIPOCTPAHCTBO
4 [TonsTHSA: NepeceKaroluecs MIOCKOCTH, IEPECEKAIOIINECS |
IpsiMasi ¥ MJI0CKOCTh; NOJIYIPOCTPAaHCTBO
5 MHororpaHHUKH, U300pa’keHUE MPOCTEUITNX MPOCTPAHCTBEHHBIX |
(buryp, HECYIIECTBYIOMHUX 0OHEKTOB
6 MHororpaHHUKH, ©300paKeHHe IPOCTEUIINX MPOCTPAHCTBEHHBIX 1
(buryp, HECYIIECTBYIOMHUX 0OHEKTOB
AKCHOMBI CTEPEOMETPHUU U NIEPBBIE CIECACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPHHU U TIEpBhIE ClIeACTBUS U3 HUX. CIIOCOOBI
9 3aJJaHuA MPSIMBIX U IJIOCKOCTEH B mpocTpaHncTBe. O003HaYeHUS 1
MPSAMBIX U IIIOCKOCTEN
10 N3o0pakeHune ceueHnii mupaMuibl, Ky0a U IPU3MBbI, KOTOPHIE 1
MPOXOJAT uepe3 ux péopa. M3o0pakeHue nepecedcHus




MIOJIYYEHHBIX IIJIOCKOCTEN. PackpaiyBaHue MOCTPOESHHBIX
CCUEHUH Pa3HBIMU I[BETAMHU

11

N300pakeHne ceueHuil mupamMusl, Kyoa v Ipu3Mbl, KOTOpBIE
MPOXOJAT uepe3 ux péopa. M3o0pakeHue nepecedcHus
MIOJIYYEHHBIX IIJIOCKOCTEN. PackpaimBaHue MOCTPOEHHBIX
CEYCHMI pa3sHbIMU LIBETAMU

12

N3o0pakeHune ceueHnii mupaMuibl, Ky0a U IPU3Mbl, KOTOPHIE
MPOXOJIAT uepe3 ux péopa. M3o0pakeHue nepecedcHus
MIOJIYYEHHBIX IIJIOCKOCTEN. PackpaimBaHue MOCTPOEHHBIX
CEYCHMI pa3sHbIMU LIBETAMU

13

N3o0pakeHune ceueHnii mupaMuibl, Ky0a U IPU3Mbl, KOTOPHIE
MPOXOAAT uepes ux péopa. MzobpakeHue nepeceyeHus
MIOJIYYEHHBIX IIJIOCKOCTEN. PackpaimBaHue MOCTPOEHHBIX
CEYCHMI pa3HbIMU LIBETaMU

14

Merton cnenoB 1uisi HOCTPOCHUST CEUCHHI

15

Meton cienoB uist mocTpoeHus ceueHuil. CBoiicTBa nepeceueHnit

MPSAMBIX U IIIOCKOCTEN

16

Merton cnenoB st TOCTpoeHus: ceueHnil. CBOMCTBA MepeceueHn i

MPSAMBIX U IIIOCKOCTEN

17

[TocTpoenue ceuenunii B mupaMuie, Kyoe rmo Tpém Toukam Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEIKEH U 3aIUCh I1aroB
MOCTPOCHUS

18

[ToctpoeHue ceueHuit B nupamuze, Kyoe mo Tpém ToukaM Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEIKEH U 3aIUCh I1aroB
MTOCTPOEHUS

19

[ToctpoeHue ceueHuit B nupamuze, Kyoe mo Tpém ToukaM Ha
pébpax. Co3aHre BEIHOCHBIX YEPTEXKEH 1 3alUCh 1aroBs
IIOCTPOEHUS




20

[TocTpoeHue ceuenuit B nupamuze, Kyoe mo Tpém ToukaMm Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEIKEH U 3aIUCh I1aroB
MTOCTPOEHUS

21

IToBTrOopenue mianumeTpun: Teopema 0 IPONOPLIUOHAIBHBIX
orpeskax. [loqobue TpeyroisHUKOB

22

[ToBTOopenue mnanumeTpun: Teopema Menenas. PacueTs! B
CEUEHUSX Ha BBIHOCHBIX YepTexax. Mctopus pazButus
IIaHUMETPUU U CTCPCOMCTPUU

23

Kontponbras padota "Axkcuomsl crepeomerpun. CedeHus'

24

B3anMHOe pacnosnoxeHue npsMbIX B IPOCTPAHCTBE.
CxpenmBarouyecs npsmele. [Ipu3zHaku ckpemmBarommxcs
npsaMbIX. [TapaienbHbIe IpsIMBIE B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUU U €IMHCTBEHHOCTH MPSIMOM
NapajuIeIbHON JAHHOU MIPSAMOM, MPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKallleW Ha JaHHOU npsiMoii. JlemMma o
[IEPECCUCHUH NIaPAIIIENbHBIX IIPSIMBIX IIJIOCKOCTBIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o TpEX mapayieaIbHbIX
npsMbIx. TeopeMa 0 CKpeMBaIOIIUXCs TPSIMBIX

27

[TapannensHoe poekTHpoBaHue. OCHOBHBIE CBOMCTBA
MapajuieIbHOTO TPOCKTUpOBaHMs. M300pakenne pa3HbIX GUryp B
NapayieIbHON MPOEKIINU

28

IlenTpanpHas npoeKuus. YToJl ¢ COHAIPAaBJIEHHBIMH CTOPOHAMM.
VYroa Mexay npsMbIMU

29

3amauy Ha JI0Ka3aTeIbCTBO U MCCIICAOBAHNE, CBI3aHHEIC C
PaCIOJIOKEHUEM MIPSIMBIX B MPOCTPAHCTBE

30

[TonsTHs: MapanienbHOCTh NPSAMOM U MJIOCKOCTH B POCTPAHCTBE.
[Ipu3zHak napamieIbHOCTH MPSMON U TIIOCKOCTH. CBOMCTBA
MapajuIeIbHOCTH MPSIMON U TNIOCKOCTH




FCOMeTpI/I‘-IeCKI/IC 3aJa4u Ha BBIYHMCJICHUEC N N0Ka3aTCJILCTBO,

31 CBSI3aHHBIE C MaPAJUIETbHOCTHIO MPSIMBIX U INIOCKOCTEH B
MIPOCTPAHCTBE

0 ITocTpoeHue ceueHus, MpOXOoJAIIET0 YEPE3 JaHHYIO MPSMYIO Ha
4EepTekKe U NapajljIeIbHOIO APYrou npsamMoil. Pacuér otHomeHni

1 [TapannenpHas NpoeKLUsl, IPUMEHEHNE ISl IOCTPOCHUS CEUCHUN
KyOa u napayuienenuneaa. CBoiicTBa napasieienureia u Npu3Mbl

14 [TapamnensHble miiockocty. [Ipu3Haky napaienbHOCTH IBYX
IIJIOCKOCTEN
Teopema o0 napauIeIbHOCTU U €IMHCTBEHHOCTH IIOCKOCTH,

35 IIPOXOAAIICH Yepe3 TOUKY, HE IPUHAUICIKALYIO JaHHON
IUIOCKOCTH U CIIEACTBUA U3 HEE
CaoiicTBa napajuiesbHbIX IJIOCKOCTEH: 0 MapajuieIbHOCTH

36 IIPSIMBIX TIEPECEUEHUs MIPU NIEPECEUEHUH ABYX MapaIENbHbIX
IJIOCKOCTEMN TPEThEU
CBoiicTBa mapaIeIbHBIX TUIOCKOCTEH: 00 OTpe3Kax

37 MapajuieIbHbIX MPSMBIX, 3aKJIOUEHHBIX MEXKY MapaJUIeIIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEUEHUH MTPSIMOM C IBYMs [TapajuIeIbHBIMU
IJIOCKOCTSAMU

38 [ToBTopenue: Teopema [Tudaropa Ha mrockocTu

39 IToBTOpEHME: TPUTOHOMETPHS MPSIMOYIOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a U MIPSMOYTOJIFHOTO TapaJlIeNICITUIIEe/1a

A1 Brruuciienue JuiiH OTpe3KOB B KyOe U MPsIMOYTOJILHOM
napajuleNenuneie

4 [TeprieHAMKYASIPHOCTH MPAMOM U TI0CKOCTH. [Ipr3Hak
MEPNEHIUKYISIPHOCTH IPSAMOM U INIOCKOCTH

43 [TeprieHAMKYASAPHOCTH MPAMOM U TI0CKOCTH. [Ipr3Hak

MEePIEeHINKYISIPHOCTH MPSIMON U TNIOCKOCTH




Teopema 0 CyIleCTBOBaHUH U €IMHCTBEHHOCTH IIPSAMOM,

44 MPOXOIAIICH Yepe3 TOUKY MPOCTPAHCTBA U MEPIEHAUKYIIPHON K
IIJIOCKOCTH

45 [InockoCTH M IEpIEHANKYISPHBIE UM MIPSIMbIE B MHOTOI'PAaHHUKAX

46 [ImockocT M EPNIEHIUKYJISIPHBIE UM TIPSIMbIE B MHOTOTPAHHHUKAX

47 Ilepnennukynsp u HaknoHHas. [locTpoeHue neprneHuKysapa u3
TOYKHU Ha MPSIMYIO

43 [lepnenaukynsp u HaknoHHas. [locTpoeHne neprneHUKyIspa U3
TOYKHU Ha MPSMYIO

49 Teopema o Tpéx mepneHANKYIIsIpax (Mpsmas 1 oOpaTHas)

50 Teopema o Tpéx meprneHANKYIsApax (mpsMas u oOpaTHas)

51 Yron Mexay CKpenuBaromuMUCs MPIMbIMU

5 ITouck neprneHaUKyIApHBIX MPSMBIX C TOMOILBIO
NEPIEHIUKYIIAPHBIX IUIOCKOCTEN

53 OpToroHajibHOE MPOEKTUPOBAHUE

54 [TocTpoenne ceueHuit Kyoa, IpU3MBbI, IPABUIBHOMN MUPAMUIBI C
MTOMOILBK0 OPTOrOHAJIBHON MPOEKIUU

55 [TocTpoenne ceueHuit Kyoa, IpU3MBbI, IPABUIBHOMN MUPAMUIBI C
IIOMOUIbIO0 OPTOTOHAJIBHOM MPOEKINU

56 CummeTpus B IPOCTPAHCTBE OTHOCUTENIBHO IIOCKOCTH.
[ImockocTn cUMMETpPHI B MHOTOTpaHHUKaX

57 [Ipu3Hak nepneHaAuKyJIApPHOCTH IPSMOM U INIOCKOCTH KaK
CJIEICTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOIPaHHUKU. PacyéT paccTOsSHUN OT TOYKH 10
IJIOCKOCTH

59 [IpaBuiibHBIE MHOTOTPAaHHUKH. PacyéT pacCTOSIHUM OT TOYKH 10

IIJIOCKOCTH




CriocoObl OIYCTHTD NEPIIEHANKYIISPBI: CAMMETPUS, CIBUT TOUKU

60 0 TapajuIeIbHON TPSIMON

61 CaBur no HenapauienbHON IPSIMON, U3MEHEHUE PACCTOSHUI

6 KontponbHas padota "B3anMHOe pactosioxkeHHE TPSIMBIX U
IJIOCKOCTEH B MpocTpaHcTBe"
IToBTOpEHME: YrOa MKy MPSIMBIMU Ha TIOCKOCTH,

63 TPUTOHOMETPUS B IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64 IToBTOpEHME: YrOa MEXKAY CKPEIIUBAOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65 ['eomeTprueckne METObI BBIYMCIIEHUS yria MEXAY IPSIMbIMU B
MHOT'OTPaHHUKAaX

66 JIByrpanHbIil yroi. CBOMCTBO JIMHEWHBIX YIVIOB ABYTPAHHOIO yIiia

67 [Tepnienaukynsipubie m1ockocTH. CBOMCTBA B3aUMHO
NEPIEHIUKYIIAPHBIX IUIOCKOCTEN
[Ipu3Hak nepneHIuKyJISIPHOCTH TIIOCKOCTEH; TeopeMa O MPAMO

68 MEepPECEUCHUS JBYX TIIOCKOCTEN MEPHEHAUKYISAPHBIX TPEThEU
IIJIOCKOCTH

69 [TpssMoyronbHBIN Napauienenunen; Kyo; n3MepeHusi, CBOcTBa
IIPSIMOYTOJIBHOT'O NTapaJuIeIenune1a

70 Teopema o AMaroHanau NpsIMOYTOJIBHOTO Mapajuieenunena u
CJIEICTBHE U3 HEE

71 CrepeomeTpruecKue U NpUKIaAHbIE 3a/1a4U, CBA3aHHBIE CO
B3aUMHBIM PACIOJI0KEHUEM MPAMBIX U TUIOCKOCTH

7 IToBTOpEHME: CKpELMBAIOLIUECS MIPSAMBIE, TapAJIIEIbHbIE
IUIOCKOCTH B CTaHJAPTHBIX MHOTOTpaHHHUKAX

7 [Tapa napaynenbHbIX IIIOCKOCTEW HAa CKPEIIMBAKOIINXCS MPSIMBIX,

PaCCTOSAHUC MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMUA B TPOCTBIX




CUTyaluiax

PaccTosiHue OT TOYKH 10 TIIOCKOCTH, PACCTOSHUE OT MPSIMOM 110

74 1
IJIOCKOCTH

75 Beruucnenue paccTossHAA MEXy CKPEIMBAIOIIUMHUCS MPSIMBIMHU C 1
MTOMOILBIO NEPIEHANKYIISIPHOMN INIOCKOCTH
TpéxrpaHHblil yroj, HEPaBEHCTBA AJI1 TPEXTPAHHBIX YIJIOB.

76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB U CHHYCOB JIJIsI 1
TPEXTPAHHOTO yTiia

77 DneMeHTHI ChepUIeCcKOi TeOMETPUH: Te0Ie3MUECKUE JTHHUH Ha |
3emiie

78 Kontponbnas padota "Yribl u paccrossus" 1

79 Cucremaru3zanus 3HaHuN "MHOTOrpaHHUK U €70 2JIEMEHTHI" 1

80 [Tupamuna. Buasl nupamuy. [IpaBunbHas nupamuaa 1

81 IIpusma. IIpssmas u HaknonHas npusmsl. [IpaBuibHas npusma 1

82 [IpsiMoit mapanenenunes, MPsSMOYTOIbHBIN IMapajuiesenuIe, Kyo 1

83 Brinyxiible MHOrorpanHuku. Teopema Ditiepa 1

24 Brinykibsie MHOTOrpanHuku. Teopema Dinepa. [IpaBuiibHbIe 1 1
MOJIYITPaBUIIbHBIE MHOTOI'PAaHHUKHU

85 Kontponbnas padota "MHuororpanHuky” 1

86 IlonsiTHE BEKTOpA HA IJIOCKOCTH U B IPOCTPAHCTBE 1

87 CymMmma BEKTOpOB 1

88 Pa3nocTs BekTOpOB 1

89 [IpaBuno mapannenenunena 1

90 YMHOXEHUE BEKTOpa Ha YHUCIIO 1

01 Pasnoxxenue BekTopa 1o 0azucy Tpéx BEKTOPOB, HE JIEKAIIUX B 1
OJTHOM IJIOCKOCTH

92 CkansipHO€e MpoU3BEICHUE 1




93 Beruncnenue yria Mexy BEKTOpaMu B IIPOCTPAHCTBE 1
94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
95 [Ipocreiimne 3aga4u ¢ BEKTOpaMu 1
96 [Ipocreiimne 3aga4u ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMU 1
98 O06o001IeHre U crucTeMaTH3alus 3HaHu| 1
99 O0001IeHrEe U cCUCTEMaTU3aINs 3HAHUI 1
100 HToroBasi KOHTpoJbHASA paboTa 1
101 Hrorosas koHTpoabHAs paboTa 1
102 O06o001IeHre U crucTeMaTH3alus 3HaHu| 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KITIACC

KosmmuecTBo yacos DJIEKTPOHHbIE
Ne m/m Tewa ypoxa KoHnTtpoJbHbIe HHpPOBLIE
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypes:
| [ToBTOpenue TeMbl "KooparHaThl BEKTOpa Ha TJIOCKOCTH U B 1
npoctpaHcTae"
2 IToBTOpenue TeMs! "CkanspHoe IPOU3BEAECHUE BEKTOPOB" 1
3 [ToBTOpeHue TeMbl "Brruncienne yria Mexay BEKTOpamMu B |
npocTpaHcTae”
4 [ToBTOpeHue TeMbl "YpaBHEHUE TIPSAMOM, MPOXOAILIEH Yepe3 ABe 1
TOYKH"
5 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, YPaBHEHUE IIJIOCKOCTH B OTPE3Kax 1
6 YpaBHeHUE IOCKOCTH, HOpMaJlb, YPABHEHUE MIJIOCKOCTH B OTPE3Kax 1
7 BekropHoe npousBeneHue 1
8 JIuHeliHbIe HEpaBEHCTBA, JTMHEMHOE MPOrpaMMHUPOBAHUE 1
9 JIuHeliHbIE HEPABEHCTBA, JIMHEHHOE IPOTPaMMHUPOBAaHUE 1
10 AHanmuTHYeCKHe METObI pacu€Ta yriia MeK1y NpsIMbIMU B |
MHOTOTpaHHUKAX
1 AHanmuTUYECKHE METObI pacu€ra yriia MeK1y INIOCKOCTSMH B 1
MHOT'OTPaHHUKAaX
12 @opMyita pacCcTOSIHUA OT TOYKH 10 IUNIOCKOCTU B KOOPAMHATAX 1
13 Haxosxnenne paccTostHui OT TOYKH 70 TNIOCKOCTH B KyOe 1
14 Haxoxnenue paccTossHUM OT TOUKHU O TUIOCKOCTH B IMPABUIIBHOM 1
nupamue
15 KonrponbHas padora "AHanurudeckas reomerpus’” 1 1




16 CeueHrs MHOTOTPaHHUKOB: CTaH/IapPTHBIE MHOTOTPAHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METOJI CIEA0B

18 CeueHrss MHOTOTPAaHHUKOB: CTAH/IAPTHBIE TNIOCKOCTHU, IEPECEUCHUS
MPSAMBIX U ITIOCKOCTEH

19 [TapannenbHble NpsSIMBbIE U MJIOCKOCTH: MapaJiiesIbHbIe CEUCHUS

20 [TapannenbHbIE TPSAMBIE U TUIOCKOCTH: PACYET OTHOIICHUI

21 [TapannenbHble NPSIMbIE U MJIOCKOCTH: YIJIBI MEXKITY
CKPEUIMBAIOIIUMHUCS TPSIMBIMHU
[lepnieHauKynsipHbIE MPSIMBIE U TUIOCKOCTH: CTaHJAPTHBIE Maphl

22 MEePIEHANKYISIPHBIX TUIOCKOCTEN U MPAMBIX, CHAMMETPUHU
MHOT'OTPaHHUKOB

3 [lepnieHauKynspHBIE MPSIMBIE U TUIOCKOCTH: TEOpPEMa O TPeX
MePIeHIUKYIApax

24 [lepnenaukynsipHble TPSIMBIE U TJIOCKOCTU: BHIYUCIICHUS IJIUH B
MHOT'OTpaHHUKAX

’5 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYJIbI JIIsl TUTOIACH,
COO00paXeHUs MOA00MS

26 [ToBTOpEHME: MIOIIA N MHOTOYTOJILHUKOB, (DOPMYJIBI IS TUTOIACH,
COOOpakeHHsI TIOT0OMS

7 [ToBTOpEHME: MIOIMIAN MHOTOYTOJILHUKOB, (DOPMYJIBI [T TUTOINACH,
COO0OpaXeHUs MOA00MS

)3 [Imomaam ceyeHnii MHOTOTPaHHUKOB: TUIOIAIN TOBEPXHOCTEM,
paspe3aHusi Ha YacTH, COOOPaKEHUS TTO100Us

79 [Imomaam ceyeHnii MHOTOTPaHHUKOB: TUIOIIAIN TOBEPXHOCTEM,
paspe3aHus Ha 4YacTH, COOOpakKeHUs TTO100us

30 KonrponsHas padora "[loBTOpeHHE: MHOTOTPAaHHUKH, CEUCHHUS

MHOTOTPaHHHUKOB"




31 O6béM Tema. OO6beM IPSIMOYTOJIBHOTO TIapaJuIeTIenue/1a

32 3amgaun 00 yaBOeHUH Ky0Oa, 0 KBaJpaType Ky0a; 0 TPUCEKIIUU yria

13 CrepeoMeTpHuyecKHe 3a1auu, CBSI3aHHbIE C 00bEMOM MPSIMOYTOJIBHOTO
napajuiefienumneaa

34 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C BRIYUCIICHUEM 00BEMA
IPSMOYTOJIBHOTO Mapasuiesenuneaa

35 O0BEM TIPSIMOI TPU3MBI

36 CrepeoMeTpuyeCcKre 3aa41, CBSI3aHHBIE C BRIYHCICHUEM 00bEMOB
IIPSAMOY IIPU3MBI

37 [Ipuknamueie 3a1a4n, CBSI3aHHBIE C 00BEMOM TPSIMOM MPU3MBI

13 Brruncnenmne 06bEMOB TeJl ¢ TOMOIIBIO OMPeAeIEHHOrO HHTETpaa.
O0BEM HAKIIOHHOW MPU3MBI

39 Brruncnenne 00bEMOB TeJI ¢ TOMOIIBIO OMPEACIEHHOTO HHTETpaIa.
O0BEM nupamMuIb!

40 ®dopmyna 00bEMa mupamMuabl. OTHOIICHHE 00BEMOB TUPAMHUL C
00IIUM yTIIOM

A1 ®dopmymna 00bEMa tupamuabl. OTHOIICHHE 00BEMOB TUPAMHUT C
00IITUM yTIIOM

4 CrepeoMeTpuuecKre 3a1a4u, CBI3aHHbBIE ¢ 00bEMaMU HAKJIOHHOM
MIPU3MBI

43 CrepeomeTpruecKue 3aa4u, CBI3aHHbIC C 00bEMAaMHK MTUPAMHIBI

44 [Tpuknaaneie 3agaun o Teme "O0bEMBI TeN", CBA3aHHBIE C 00BEMOM
HAaKJIOHHOH IPU3MBI

45 [Tpuknaaneie 3agaun o Teme "OO0bEMBI TeN", CBA3aHHBIE C 00BEMOM
MTUPAMH/TBI

46 [Ipumenenne 06bEMOB. Brruncnenne pacCTOSHUS 10 TIIOCKOCTH

47 Konrponsnas padora "O6béM MHOTOrpaHHUKA"




[{unuaapudeckast MOBEPXHOCTh, 00pa3yroIIne UIHHIPHICSCKON

48 1
MOBEPXHOCTHU

49 Hununap. [pamoint kpyrosoi nunusap. Ilnomans nosepxHocTu 1
UUJTUHIpA

50 Konndeckast moBepXHOCTh, 00pa3yronue KOHNYEeCKOU MMOBEPXHOCTH. 1
Konyc

51 CeueHue KOHYycCa IJIOCKOCTBIO, MAapaJIENbHOM IJIOCKOCTH OCHOBAHUS 1

52 VYceu€nnsiii konyc. M300pakeHne KOHYCOB U YCEYEHHBIX KOHYCOB 1

53 [Tnomanas G0KOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTH KOHYCA 1

54 [Tnomane 60KOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH KOHYCa 1

55 CrepeoMeTpuyecKre 3aJJaui Ha J10Ka3aTeIbCTBO U BHIYHUCIICHHE, |
MMOCTPOCHHUEM CEUECHUHN MWINHIpPA, KOHYCa

56 CrepeoMeTpHuuecKre 3aJa41 Ha J10Ka3aTeIbCTBO U BEIYUCIICHHE, |
IIOCTPOCHUEM CEUYEHUI LWINHIpPA, KOHYyCa

57 [Ipuknagablie 3a1a4n, CBI3aHHBIE C TUIMHIPOM 1

58 IIpukiagueie 3aa4u, CBSI3aHHBIE C LIWIMHIPOM 1

59 Cdepa u map 1

60 ITepeceuenue chepsl 1 mapa ¢ mwiockocThio. Kacanue mapa u chepsl |
IJI0CKOCTHIO. By u n3o0paxenue mapa

61 ITepeceuenue cdepsl 1 mapa ¢ mwiockocThio. Kacanue mapa u chepsl |
IUIOCKOCTHIO. Bua u n300pakenue mapa

62 VYpasuenue cheprl. [Lnomans chepsl 1 e€ gactei 1

63 Cummerpus chepsl 1 mapa 1
CrepeoMeTpHuyecKre 3aJJaui Ha J10Ka3aTeIbCTBO U BHIYHUCIICHHE,

64 CBSI3aHHBIE CO Cepoil U apoM, IOCTPOECHUEM UX CEUECHUN 1
IJIOCKOCTBIO

65 CrepeoMeTprieCcKHe 3a/1a4i Ha JI0KA3aTeJIbCTBO U BHIYUCIICHHUE, 1




CBSI3aHHBIE CO CEpOl U MAPOM, IIOCTPOSHUEM HX CCUCHUN

MJIOCKOCTBIO
66 [TpuknaaHble 3a1a4u, CBsI3aHHbIE CO c(hepoit U IapoM 1
67 [ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH, BHIYUCICHUS B |
OKpPY>KHOCTH, CTaHAapTHBIE T0100Us
68 Paznuunbie KOMOMHAIMY TEJ BPAIIEHUs] © MHOTOTPaHHUKOB 1
69 3agaum o TeMe ""Tena U MOBEpXHOCTH BpalieHus " 1
70 3anaun o Teme "Tena U NOBEPXHOCTH BpalieHUs" 1
71 Kontponbras padota "Tena v mOBEepXHOCTH BpamieHus" 1
72 O0béM mumrHIpa. Teopema 06 00bEME IPSIMOTO UITUHAPA 1
7 Brruncnenmne 06bEMOB TeJl ¢ TOMOIIBIO ONPeAeIEHHOTO HHTETpaa. 1
O0BEM KOHyCa
74 [Tnomaayn GOKOBOM ¥ MOTHOM MOBEPXHOCTH KOHYCA 1
75 CrepeoMeTpuyecKre 3aJ]a4u, CBI3aHHBIE C BRIYHCICHUEM 00bEMOB |
WIAH]IPA, KOHYCa
76 [Tpuknagueie 3agaun mo Teme "OOBEMBI M TUIOIIAAN TTIOBEPXHOCTEH 1
ten"
OO0BéM 11apa u mapoBoro cekropa. Teopema 00 oOBEME mapa.
77 [Tnomane cheprr. CTepeoMeTprudecKre 3a/1auu, CBI3aHHBIC C 1
BBIYHCIICHHEM 00bEMOB I11apa, IAPOBOT0 CETMEHTA U IIapOBOT0
CeKTopa
[Tpuknaaneie 3agaun o Teme "O0bEMBI TeN", CBA3aHHBIE C 00BEMOM
78 mapa v miomasio cepbl. COOTHOIICHUS MEXKTY TLTOMIAISIMHI 1
MMOBEPXHOCTEH U 00bEMaMH TIOJIOOHBIX TEI
[TomoGHBIE Tena B mpocTpaHcTBe. M3MeHeHne o0bEMa rpu noaoouu.
79 CrepeoMeTpuyecKre 3aJ]a4u, CBSI3aHHBIE C BRIYHCICHUEM 00bEMOB 1

TeJl ¥ IUIOLAECH IOBEPXHOCTEN




Konrponbnas padora "[1no11aa1 moBepXHOCTH U 00BbEMBI KPYTIIBIX

80 "
Ten
BIKEHUs IpocTpaHcTBa. OToOpaxeHus. J|BUKeHHUS U paBEHCTBO
81 Orob
¢buryp. O6mue cBocTBa IBIKESHUI
2 Buapl nBukeHunil: napauiebHbI NEPEHOC, [IEHTPaIbHasi CAMMETPUS,
3epKaJIbHAsi CAMMETPHSI, IIOBOPOT BOKPYT MPSIMOU
b
83 [IpeobpazoBanus nmoxobwust. [Ipsmas u cdepa Ditnepa
84 ['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE JBUKCHUS
85 KonrponsHas padora "Bekropsl B mpocTpaHcTse"
O6o6maromiee moBTopeHne 11 MOHATHII 1 METOZIOB Kypca T€OMETPHUH
86 10-11 xnaccoB, cucreMatuzanus 3HaHui: "[lapanienbHOCTh IPSIMBIX
U TJIOCKOCTEH B mpocTpaHcTse"
27 O6o0maromiee moBTopeHne 11 MOHATHII 1 METOZIOB Kypca T€OMETPHUH
10—11 xnaccoB, cucteMatu3aius 3HaHUM: "BekTopsl B mpocTpaHcTBE"
28 O6o06maromiee noBTopeHue 11 MoHATUH 1 METOJIOB Kypca T€OMETPUU
10—11 xnaccoB, cucteMatu3anus 3HaHUM: "BekTopsl B mpocTpaHcTBE"
29 O6o06maromiee noBTopeHue 11 MoHATUH 1 METOJIOB Kypca T€OMETPUU
10-11 xmaccoB, cucremaru3zanys 3Hanui: "O6beM MHOTOTpaHHUKA"
90 O6o6mmaromiee moBTopeHne 11 MOHATHII 1 METOZIOB Kypca T€OMETPHUH
10-11 kmaccoB, cucteMatusaius 3Hanuii: "O0beM MHOTOrpaHHUKA"
O6o06m1aromiee noBTopeHue 11 MoHATUH 1 METOJIOB Kypca T€OMETPUU
91 10—11 xnaccoB, cucteMaru3anus 3Hanui: "[lmonaam mnoBepxXHOCTH U
00BEMBI KPYTIIBIX TEN"
O6o06maromiee noBTopeHue 11 MoHATUH 1 METOJIOB Kypca T€OMETPUU
92 10-11 xnaccoB, cucreMatuzanus 3HaHui: "[11o1maay NOBEpXHOCTH U
00BEMBI KPYTJIBIX TE"
93 HroroBas koHTpoabHAs paboTa
94 HTorosast KOHTpoJbHAsA padoTa




95 [ToBTOpeHmEe, 006001IeHNE 1 CUCTEMAaTH3AIUs 3HAHU T 1

96 HcTropust pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ pOJIb B pa3BUTHN |
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

97 Hcropust pa3sBUTHS CTEPEOMETPUH KaK HAyKH U €€ pOJIb B pa3BUTHN 1
COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

08 Hcropust pa3BUTHS CTEPEOMETPUU KAaK HAYKH U €€ POJIb B Pa3BUTUHU 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

99 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ pOJIb B pa3BUTHN 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

100 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ pOJIb B pa3BUTHU 1
COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

101 Hcropust pa3BUTHS CTEPEOMETPUU KaK HAYKH U €€ POJIb B Pa3BUTUHU 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

102 HcTopust pa3sBUTHS CTEPEOMETPUM KaK HAyKH U €€ pOJIb B pa3BUTHN 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




Y4eOHblil Kypc «BepoSITHOCTh U CTATHCTHKA

MNOACHUTEJIBHASA 3AIIMCKA

VYueOubiii kypc «BeposTHOCTP M CTaTUCTUKa» YIAYOJIEHHOTO YPOBHS
ABIIACTCA TPOJOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOro Y4YeOHOro Kypca
yTIIyOJIEHHOTO YPOBHSI Ha YPOBHE CpeHero o0iiero oopa3oBaHus. YUeOHbINH KypcC
npeaHazHadyeH sl GOpMUPOBAHUS Y 00YYAIOIIUXCSl CTATUCTUYECKOW KYJIbTYphI U
MOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEM KaK MAaTeMaTHYe€CKOro MHCTPYMEHTA s
W3YYCHUS] CIy4alHBIX COOBITHUN, BEMWYMH W TporieccoB. Ilpm m3ydenmnm Kypca
oOoramaroTcsi MPEACTaBICHUA OOYYalOIIMXCS O METoJax HCCIeAOBaHUs
U3MEHYMBOTO MHpPA, pPA3BUBAECTCA MNOHUMAHUE 3HAYUMOCTH U  OOUIHOCTU
MaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOThEMJIEMOM 4YacTh COBPEMEHHOIO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

ConmepxaHue ydeOHOro Kypca HampaBiIeHO Ha 3aKpeIUIeHHe 3HAHUH,
MOJTyYEHHBIX MPU U3YYCHHH Kypca Ha YPOBHE OCHOBHOTO OOIEro o0pa3oBaHus, U
Ha pa3BUTHE MPEACTABJICHUN O CIy4allHBIX BEJIMYMHAX W B3aUMOCBA3SX MEXKIY
HUMHU Ha BaXKHBIX MPUMEpaX, CIOKETbl KOTOPBIX MOYEPIHYTHl U3 OKPYKAIOLIETO
mupa. B pesynbrare y o0y4arommxcs A0KHO ¢HOPMUPOBATHCS IPEICTABICHHUE O
Haubosee ynoTpeOUTEeNbHBIX H OOIINX MaTEMaTUYECKUX MOJIENSIX, UCIIOIb3YEMbIX
JUIsL  OMHMCaHUSl  aHTPONOMETPUYECKUX U JIeMOrpaUUecKuX  BEIUYHH,
NOTPEUIHOCTE B pa3jIMyHbIE pOJAA H3MEPEHUSX, UIMTEIBHOCTH O€30TKa3HOU
paboOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUM U MPOIIECCOB
B oOmectBe. YueOHbBIN Kypc sIBIsieTCs 0a30d UIsi OCBOEHHUS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METO/IOB, HEOOXOAMMBIX CIIEUATNCTaM HE TOJBKO MHKEHEPHBIX
CHEUUATLHOCTEM, HO TaKXE COUUAIBHBIX U TICUXOJOTUYECKHUX, TMOCKOJIbKY
COBpPEMEHHbIE OOIIIECTBEHHbIE HAYKU B 3HAUMTEIBLHOW Mepe MCIOJIb3YIOT ammapar
aHanm3a OoJbIIKMX AaHHBIX. LleHTpanbHYyI0 4YacTh y4eOHOTO Kypca 3aHHMaeT
oOCyXJieHHEe 3aKOoHa OONbIIUX 4YKced — (YyHIAMEHTAIbHOTO 3aKOHA MPUPOIBI,
UMEIOIIEr0 MaTeMaTHYECKYI0 (popMaIn3aiuio.

B cooTBeTcTBUMM ¢ yKa3aHHBIMU IEJISIMH B CTPYKType ydeOHOTO Kypca
«BepoATHOCTh M CTATUCTUKA» Ha YIIIyOJIEHHOM YPOBHE BBIJIEJIECHBI OCHOBHbBIE
conepkareibHble TMHUN: «CiayyaiiHble COOBITHS M BeposTHOCTU» U «CiydaiiHbIe
BEJIMYMHBI U 3aKOH OOJIBIINUX YHUCEI.

[ToMuMO OCHOBHBIX JIMHUW B y4€OHBIH KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUU
rpagoB U TEOpUHM MHOXKECTB, HEOOXOJUMBIE [JIsi TMOJHOLIEHHOTO OCBOEHUS
MaTepuana JIaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4eOHBIX
KypCOB.

Conmepxxanne nuHuM «CrydailHble COOBITUS M BEPOSITHOCTH»  CIIYKUT
OCHOBOW 11711 (pOpMUPOBaHUS TMPEACTABICHUN O pacCNpeleieHUH BEpOSATHOCTEN



MEKy 3HAYCHUSMH CIIy4alHbIX BEIMYMH. BaKHYIO 4acTh B TOM COAEPKATEIBHON
JMHUY 3aHUMAET U3yYEHHE T€OMETPUYECKOr0 U OMHOMHUAIBHOIO PACIIPEAECICHUN U
3HAKOMCTBO C MX HEINPEPBIBHBIMU aHAJIOraMu — IOKAa3aTeJIbHbIM U HOPMaJIbHBIM
pacrpeeneHusIMU.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMUA CIyYalHbIMA BEIMYMHAMUA U
pacmpesieieHus MU, aKIEHTUPYIOT BHUMaHHE OOydaloluXCsi Ha OMNHCAHUU H
U3YYCHUU CIyYalHBIX SIBJICHUN C TIOMOIIBIO HENMpPEpBIBHBIX (yHKIUN. OCHOBHOE
BHUMAaHUE YAENAETCA MOKA3aTeIbHOMY U HOPMAJIBHOMY PacCIpEACICHUSIM.

B ydeOHOM Kypce mperycMaTpUBAETCsi O3HAKOMUTEIBHOE H3Y4YEHHUE CBSI3U
MEXKJy CIy4yalHbIMH BEJIMYMHAMHA W OIMCAHUE HDTOW CBSA3M C TOMOIIBIO
kKodhurreHTa KOppensuu W €ro BBIOOPOYHOTO aHajora. OJTH JJIEMEHTHI
COJIepXaHUs Pa3BUBAIOT TeMY «/lnarpamMmbl paccenBaHMs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHUsi, © BO MHOIOM OIUPAIOTCA HA CBEICHUS U3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé€ oauH  2neMEHT  CcOolepKaHus, KOTOPbIM  Ipeajaraercs  Ha
03HAaKOMHTEJIbHOM YPOBHE — MOCJEA0BATEIbHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITHH, HACTYNAIOMINX B €IUHUIYY BpeMeHH. O3HaKOMJICHHE C pachpe/eIeHueM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUHA HOCUT pPa3BUBAIOLIUMN XapakTep U
SBJISIETCSI AKTYaJIbHBIM ISl OyJyIIMX aOUTYpHEHTOB, MOCTYMAIOIIUX HAa y4yeOHbIE
CHEIMAIbHOCTH, CBS3aHHbIE C OOILIECTBEHHBIMU HAyKaMH, IICUXOJOTHEH u
YIPABJICHUEM.

Ha wu3ydyenue yueOHOro Kkypca «BepoATHOCT, W CTaTUCTUKa» Ha
yriyOJIeHHOM ypoBHE oTBoaMTCs 68 yacoB: B 10 kmacce — 34 yaca (1 4ac B
Heneno), B 11 knacce — 34 yaca (1 gac B Hefienio).



COJEPKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3HBIN rpad, myTH B rpade: mukibl 1 nenu. CTeneHb (BaJICHTHOCTD)
BepunHbL. ['padsl Ha TIocKoCTU. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U Cy4YalHbIe COOBITUSI. DJIEMEHTAPHbIE
coObITust (Mcxonbl). BeposiTHOCTh CilydallHOTO COOBITHA. BIM30CTh 4YacTOTHl U
BEPOATHOCTH  cOObITMH.  CnyyailiHple  ONBITBI € PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITHUSMHU.

Omnepatuu Haj COOBITUSIMU: MepeceyeHue, 00beIUHEHUE, TPOTUBOIOJIOKHBIE
cooniTus. JInarpammel Ditnepa. opMyna cioKeHHs] BEpOSTHOCTEN.

VYcioBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEH. JlepeBo ciaydaiiHOTO
skcniepumenTa. Gopmyna nosHou BepostHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciiydaiiHbIil ONBIT (MCIIBITAHUE), YCIEX U Heyaada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBOro ycnexa. [lepecraHoBku
u (axtopuan. Yucno couertanmii. Tpeyrompnuk Ilackans. dopmyna OuHOMA
Hprorona.

Cepusi He3aBUCUMBIX HcHbITaHUN bepuymiu. Crny4aliHbli  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacnpenenenue  BeposTHocTel.  uarpamma
pacnpenenenus. Onepauuu Haj CIly4ailHBIMHU BeJIMYMHAMU. buHapHas cirydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMMAJILHOE.

11 KVIACC

CoBMecCTHOE pacnpenesieHUe JByX CiydalHbIX Belu4yuH. HeszaBucumbie
CIy4aiiHbI€ BEJIUYHUHBI.

MareMaTtuyeckoe OXHUJaHUE CIIy4allHOW BEJIMYMHBI (pacrpe/iesieHus).
[Ipumepsl MPUMEHEHUsT MAaTEMATHYECKOro OXUAAHUS (CTpaxOBaHHUE, JIOTEPES).
MartemaTrueckoe OXujJaHue OMHAPHOM Ciay4yailHOW BeIMYMHBL. MaTteMaTudyeckoe
0XKMJAHUE CYMMBbl CIyYalHBIX BEJIMYHMH. MaTeMaTH4ecKoe  OXKUIAHUE
reOMETPUYECKOTO U OMHOMHUAJILHOTO pacipeieIeHUH.

Jlucnepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIYYallHOM  BEJIMYUHBI
(pactipenenenust). Jlucnepcus OnHapHO# CydyaliHON BeMMYMHBI. MaTeMaTtndeckoe
O0KMJAHUE TIPOU3BEIACHUS M JUCIEPCUsS CYMMBbl HE3aBUCHMBIX CIIy4alHBIX
BenuuuH.  [ucnmepcuss M cTaHOapTHOE  OTKJIOHEHHE  OMHOMMAJIBHOTO
pacnpenenenusd. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHUE TIE€OMETPUYECKOTO
pacrpenencHusl.



HepasenctBo YeOriméBa. Teopema UebniméBa. Teopema bepuymmu. 3axon
Oonpimmx  uncen.  BwiOopounblii  MeTon — ucciaeoBaHuid.  BuibopouHbie
XapakTepuCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS MO BHIOOPOYHBIM JaHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 € MOMOLIBIO U3YYEHHBIX PACTIPEICIICHUMN.

HenpepbiBHbIE ciydaiiHble BeJW4uHbL. [Ipumeppl. DyHKIMSA MIOTHOCTU
BEPOSITHOCTH pacnpenesieHus. PaBHOMEpHOE pacnpenesnieHHe UM €ro CBOMCTBA.
3ajauu, IpUBOASILNE K MTOKA3aTEIIbHOMY PAacCHpeIeeHUI0. 3aAaun, MIPUBOIAIINE K
HOPMaJIbHOMY pacnpeieNeHHUIO. OyHKINSA IJIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacipeesieHns], PyHKIUs INIOTHOCTH BEPOSITHOCTH HOPMAIbHOTO
pacnpenenenus. OyHKIUA INIOTHOCTU U CBOKMCTBA HOPMAJIBHOTO PaCIpPEECICHUSI.

[TocnenoBatenbHOCTh  OJAMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amauw,
IIpUBOJAIIME K pacnpenesiennto Ilyaccona.

KoBapuanusa nByx ciyvailHeix BenuuuH. Kosdduument nuHelHON
koppessiiud.  CoBMecTHble  HaOMIOAEHUS JBYX BeIWYMH. BbIOOpOoYHBIN
kodhumreHT xoppemsiuu. Paznuune MexXmy JMHEWHOW CBSI3bI0 M MPUIUHHO-
CJIEICTBEHHOM CBs3bI0. JIMHENHas perpeccusi, METOJ HAMMEHBIIINX KBaAPaTOB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  POCCHMCKOro  00IlecTBa,  NPEJICTaBIEHUE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBIICHUIA,
poLeTyp TPaKIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI U JAPYroe), YMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HWHCTUTYTaMHU B COOTBETCTBUM C HX
GYHKUMSIMA U Ha3HAYCHHUEM;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKOW MAaTeMAaTHKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTIDKEHHM B JAPYTMX HayKax, TEXHOJOTHusX, cdepax
DKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, ChOpMHPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUS, 3TUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C IMPAKTHYECKUM



IIPUMEHEHUEM JOCTW)KEHUNM HAyKHM M JEATEIBHOCTbIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO;

4) 3cCTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETHUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3ajla4, pEUICHUHN, pacCyKIECHUH, BOCIPUUMYHUBOCTD
K MaT€MaTUYE€CKUM aCIIE€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIMTAHMS:

c(hOPpMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0pPOBbIO (30pOBOE MUTaHUE, COANAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTHbIXa, perysipHas (pu3ndecKass akTUBHOCTH), (DM3MUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHON JESITEIBHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HaHUE LIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeld mnpodeccur U pealr30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHUIO U
caM00Opa30BaHUIO HA TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABIECHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYpPbhl, TOHUMAHUE BIIMSIHUS
COLMAJIbHO-D)KOHOMHUYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOIHOW M COLUAIBHOU
Cpelibl, 0CO3HAHUE II100aTbHOrO XapaKTepa IKOJIOTMUECKUX POo0IeM, OpUeHTalus
HA TIPUMCHEHHE MATeMAaTHYeCKUX 3HAHWM [JIs pemieHus 3amad B o0actu
OKpYXaroUEl Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJIEACTBUN IJIsI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH ©  OONIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTeMaTHYeCKONM HayKH Kak cQepbl 4YeIOBEUECKON MAEsITeNbHOCTH, JITAamloB €€
pa3BUTHS W 3HAYUMOCTH JJIsl Pa3BUTUA LMBWINW3ALMW, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYECKOM KyJIbTypOM KaK CpEICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBIIATh MNPOEKTHYK) M HCCIEIOBATEIBbCKYIO JESITEIbHOCTh
WHJUBUAYAJIbHO U B TPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
Bba3oBble JJornueckue aecTBUA:



BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTeMaTUYECKUX
OOBEKTOB, TMOHATHWA, OTHOLIEHUH MEXAy MOHATHAMH, (HOPMYyIUPOBATH
oTpe/ieNieHus] MOHATUH, YCTAHABIMBATD CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHHMS 11 0000IIEHUS U CPABHEHUS, KPUTEPUU MPOBOJMMOI0 aHAJIH34;

BOCIIPUHUMATh,  (OpMyIHpOBaTh M  MPeoOpa3OBBIBATH  CYXKICHUS:
yTBEPAUTENbHbIE U OTPULIATENbHbIEC, €MHIUYHbIC, YACTHBIE U 00II1E, YCIOBHBIE,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U MPOTHUBOPEUHS
B (akTax, JaHHBIX, HAOJIOACHUSX U YTBEPKICHHSX, MpEAsaraTb KPpUTEPUH IS
BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUUii;

7enaTh BBIBOABI C HCIIOJIB30BAaHHEM 3aKOHOB JIOTMKU, AEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIOUCHH, yMO3AKIIOUEHUH IO aHATIOTHH;

IPOBOAUTH CAMOCTOSITETIFHO JI0Ka3aTebCTBA MAaTEMAaTHUECKUX YTBEPKICHHIA
(mpsiMBIE ¥ OT MIPOTUBHOTO), BEICTPAUBATh APTYMEHTAIINIO, IPUBOJUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXICHHUS 1 BHIBOJIBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapUMAHTOB  peUICHHs, BbIOMpaTh HamOojee MOAXOMAIMH ¢ y4EToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBrble ucciaenoBarebCcKue 1eHCTBUA:

UCTIOJIb30BAaTh BOMPOCHI KaK HCCIIEJOBATENbCKUNA HMHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMpOCH,,  (UKCHpyIOIIME  OPOTHBOpeuHe,  mpoliemy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHMPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCcKOro o0ObeKTa, sIBICHUsI, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
NpOBEAEHHOTO  HAOMIOACHMSA, HCCIEAOBaHMS, OICHHWBATh  JIOCTOBEPHOCTH
HOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
IPE/IOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSAX.

Pabora ¢ undopmanmeii:

BBISIBIIATh J€UIMTH MH(GOPMAIMY, JTaHHBIX, HEOOXOMUMBIX JIsi OTBETa Ha
BOIIPOC U JUISI pEeILICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIPETHUPOBATH WH(GOPMALMIO PA3IUYHBIX BHUAOB U
¢dbopm npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMAIMIO, NPEACTABIATh €€ B Pa3NUYHBIX (opMmax,
WILTIOCTPUPOBATH rpaduuecKu;



OLICHUBATh HaJEXKHOCTD uHbOopMaLuu 1o CaMOCTOSITEIIEHO
chOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKATHBHBbIE YHHBepPCAJbHbIe YUeOHbIE TeliCTBHA

Oo0menue:

BOCHpI/IHI/IMaTB nu (bOpMyanOBaTB CY)KI[eHI/IH B COOTBCTCTBUU C YCJIOBI/IHMI/I n
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSCHEHHUS 1O XOJy PEIICHHS 3aayH,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3yNIbTaT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
HpO6JICMBI, pemaeMoﬁ 3aJadyu, BbICKAa3bIBaThb HWJIACEH, HALCJICHHBLIC HaA IIOUCK
pEIICHUS, COIMOCTaBJISATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX Y4YaCTHHUKOB
nuajora, oOHapy)KMBaTh pa3ju4KMe M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOU (hopme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHHUS,

HpeI[CTaBJI?ITB peBYJ'IBTaTBI pemeHI/m 3a1a4u, BKCHepI/IMeHTa, HCcCiacaoBaHusd,
IPOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (QopMaAT BBICTYIUIGHHS C Yy4&€TOM 3a1ad
MIPE3EHTAlUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHHBeEpCAJbHbIE YUeOHbIE NeiCTBUSA

Camoopranusanus:

COCTaBJIAThH IUJIaH, aJITOPUTM PEIIeHUs 3a7a4M, BBIOUPATh CIIOCO0 PEIICHHS C
Y4ETOM MMEIOIIMNXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHBIN HHTEJIEKT:

BJIaJIeTh ~ HaBBIKAMU  IIO3HABATEJIbHONW  peduieKcMM  KakK  OCO3HAHMUS
COBEpIIAEMbIX JEHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJSL Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTU4YE€CKOM 3aJauH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEIICHUU 3a/1auH,
BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATA LU U YCIOBUSAM, OOBSICHATH TPUIUHBI
JTOCTIDKECHHSI YT HEIOCTHKEHUSI PE3YNIbTaTOB JIESITEIILHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eSITEJILHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBHUIYATHHOM
paboThl mTpU penieHnH Y4eOHBIX 3a7ad, TPUHUMATh I€Ih COBMECTHOU
NeATEeTLHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpenciisiaTh
BUJIbI pabOT, JOrOBapuBaThCA, OOCYXKIATh TMPOIECC M Ppe3yabTaT paloThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;



y4acTBOBaTh B TPYHMOBBIX (hopmax paboThl (00CYyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBl» H WHBIE), BBHINIOJHATh CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOWM JEHCTBUA C JPYTMMH WICHAMH KOMAaHIIbI, OIICHWUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMHU B3aNMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy 10 knacca o0yyaroniuiicss HAy4uTCs:

CBOOOZHO OMEpUPOBATh MOHATUSAMU: rpad, MIOCKUM rpad, CBSI3HBINA rpad,
nyTe B rpade, 1enb, LUKI, AEPEBO, CTENEHb BEPUIMHBI, JEPEBO CIy4ailHOrO
DKCIIEPUMEHTA;

CBOOOZHO OMNEPUPOBATh MOHATUSAMU: CIIyYalHBIH 3KCHEPUMEHT (OMbIT),
ClIlydaifHOe COOBITHE, BJIIEMEHTAapHOE CIIy4ailHOe COOBbITHE (PJIIE€MEHTApHBIN MUCXO)
CIIy4ailHOTO  ONbITA, HAXOAWTh BEPOSTHOCTH COOBITHM B  OMBITAX C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITUSMU;

HaXoAUTh U (POPMYIUPOBATH COOBITHA: MepecedyeHne, o0beIUHEHNE JaHHbIX
COOBITUI, COOBITHE, MPOTHBOIOJIOKHOE ITaHHOMY, HCIOJIb30BaTh JgHArpamMMbl
Oinepa, KOOPIMHATHYIO MPSMYIO U PElIeHus 3a7ad, MOJb30BaThCs (HOpMysoin
CJIOKEHMSI BEPOSITHOCTEH /1711 BEPOSTHOCTEN ABYX U TPEX CIydailHbIX COOBITHIL;

ONEpUpPOBATh  TMOHATHSAMH:  YCJIOBHAas  BEPOATHOCTb,  YMHOXEHHUE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS, JEPEBO CIIy4alHOTO JKCIIEPUMEHTA,
HaXOJUTh BEPOSATHOCTU COOBITHMII C NOMOIIBIO MpaBHUJAa YMHOXEHUS, JI€pEBa
CIIy4aifHOTO OIbITa, HCIOJB30BaTh (HOPMYINy MOJHON BEpOATHOCTH, (HOPMYITY
baiieca npu pelieHuu 3a1ay, onpeAesaTh HE3aBUCUMOCTb COOBITHI 1O opMyJie U
110 OPTaHMU3ALMU CIIyYallHOTO SKCIIEPUMEHTA;

NPUMEHATh H3yYeHHbIE KOMOWHATOpPHBIE (OPMYIBl S TEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITUN CIIy4alHOTO OIBITA, PEIICHUS
3a/1a4 110 TEOPUH BEPOSATHOCTEN;

CBOOOZHO ONEpUpOBaTh MOHATUSAMHU: OWHApHBIA  CIy4allHBIA  OIBIT
(ucmipITaHME), yCHex W HeyJaya, HE3aBUCHMBIE WCIIBITAHMS, CEPUs WCIIBITAHUH,
HaXOJHUTh BEPOSITHOCTH COOBITUH: B CEPUM MCIBITAHWNA O MEPBOTO YCIexa, B
cepuu UCHbITaHUN BepHymu, B OmbITe, CBS3aHHOM CO CIIyd4allHBIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOZHO ONEpUPOBATh MOHITUSAMM: ClydyaliHas BEJIMYMHA, pacIpelieieHHe
BEPOATHOCTEH, auMarpaMMma paclpeneieHus, OuHapHas ciydyaiiHas BEJIWYUHA,
reoMeTpu4ecKoe, ONHOMHUAIIBHOE PACIIPEIEIICHUE.

K konmy 11 kinacca oGyyaroniuiicss HAy4uTCs:

ONEpUPOBATh IOHATHSAMHU: COBMECTHOE PACIPEIECICHUE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PACHpPEENICHUs IBYX CIIy4alHBIX



BEJIIMYMH JUISl BBIJICJICHUS PACIPEACIICHUS KaXXJIO0W BEJIUYUHBI, ONPENECICHUS
HE3aBUCHUMOCTH CITy4alHbIX BEJIMYUH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM MATEMAaTHYECKOTO OXKHUIAHUS CITydailHOW
BEJIMYMHBI (pacupeneseHus), IPUMEHITh CBOMCTBA MAaTeMaTHYECKOTO OXKUJAHUs
IpU pEUICHUH 337a4, BBIYUCIATH MATEMATHUYECKOE OXXKHMJIaHHUE€ OMHOMHUAIBHOTO U
r€OMETPUYECKOI0 PacCIpeICIICHNN;

CBOOOZHO OMEpPUPOBATH MOHATHSAMH: JUCIEPCHS, CTAHJAPTHOE OTKIOHEHHE
CIIy4YallHOM BEJIMYMHBI, NIPUMEHSATh CBOMCTBA JIHUCIIEPCUU CIIYYAMHOW BEJIIMYWHBI
(pacripeiesieHusi) MPU PEIICHUU 3a/1ad, BBIYMUCISATH JUCHEPCHI0 U CTaHAApTHOE
OTKJIOHEHHE F€OMETPUYECKOT0 U OMHOMHUAIBHOTO PacIpe/ieNICHU;

BBIYHCIIATh BHIOOPOYHBIE XaPaKTEPUCTUKH IO JAHHOW BHIOOPKE M OIICHUBATH
XapaKTepUCTUKA TEeHEPAJIbHOW COBOKYMHOCTHM JIaHHBIX IO  BBIOOPOYHBIM
xapakTepuctukaM. OIleHUBaTh BEPOSITHOCTA COOBITHUI U MPOBEPSTH MPOCTEHIINe
CTaTUCTHUYECKUE TUITOTE3BI, MOIb3YSACh U3YUYEHHBIMU PACIIPEACIECHUAMM.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIC
padoThI padoTsI pecypesI
1 DJIeMEeHTHI Teopuu TpadoB 3
) Cry4aiiHbI€ OTIBITHI, CITy4aifHbIe COOBITHS U 3
BEPOSITHOCTH COOBITHIA
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusIMH. CIIOKEHHE M YMHOXKECHUE 5
BEPOSITHOCTEU. Y CIIOBHASI BEPOSITHOCTb.
He3saBucumblie coObITHS
4 DneMeHTHl KOMOMHATOPUKU 4 1
Cepunu 1ocie10BaTeIbHbIX UCIIBITAHUN.
5 Ucnbrranus beprnymu. CiydaiiHbIi BEIOOP 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnyualiHble BETMUMHBI U paclpeaesieHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KITIACC

HaumeHoBaHme pa3iesioB U TeM
NPOrpaMMblI

Ne i/

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3aK0H OOIBIINX YHCET

DJIEMEHTH MAaTEMAaTHYSCKOM CTaTUCTUKU

HenpepbiBHbIE ClTy4aliHbIE BEIMUUHBI
(pacmipenenenus), mokazaTeabHOE U
HOpPMAaJIbHOE PaCIIpeeIeHUS

Pacnpenenenue [lyaccona

CBs13p MeXly Clly4aliHBIMH BEIMYMHAMMU

O0001IeHre U cUCTEMAaTU3ALMS 3HAHUN

11

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne n/n Tema ypoka Koutpoabubie IIpakTuyeckue i poBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI pecypesI
1 I'pad, cBs3HBIN Tpad, MpeacTaBICHUE 3a1a4H C |
MIOMOIIBIO Tpada
) Crenens (BasieHTHOCTB) BepimHbL [1yTh B rpade. Lernn |
Y IIUKJIBI
3 I'padsl Ha uTocKOCTH. [lepeBo cirydaiiHOTO 1
JKCIIEPUMEHTA
4 Crny4daifHple SKCTIEpUMEHTHI (OTIBITHI) U CITy4aiHbIE |
COOBITHS. DNIEMEHTApHBIC COOBITHS (MCXOIBI)
BepositHocTh citydaitHoro coObiTs. BepositHOCTH
5 COOBITHH B OTIBITaX C PABHOBO3MOXKHBIMHU 1
AJIEMEHTaPHBIMU COOBITUAMHU
BepositTHOCTB cityuaitHOTO coOBITHS. BeposiTHOCTH
6 COOBITHI B OMBITaX C PABHOBO3MOXXHBIMHU 1
3JIEMEHTAaPHBIMU COOBITUAMHU
[Tepeceuenue, 00beTMHEHNE MHOKECTB U COOBITHH,
7 MIPOTHBOIOJIOKHBIE COObITHA. DOpMYyIIa CIOKEHHS 1
BEPOSATHOCTEMN
2 VYcinoBHas BEpPOSATHOCTh. Y MHOKEHUE BEPOSITHOCTEHN. 1
dopmyiia yCIOBHOU BEPOSITHOCTH
9 VYcinoBHas BEpOSATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. 1
dopmyiia yCIOBHOU BEPOSITHOCTH




10

dopmyJia MOJTHON BEPOATHOCTH

11

®dopmymna baiteca. HezaBucumeblie coObITHS

KomOunaTtopHoe npasuiio ymHoxxeHus. [lepectaHoBku

12
u (akTopuan

13 Yucno coueranuil. Tpeyronpnuk [lackans

14 ®opmymna bunoma HeroToHa

15 Konrponsnast padora Nel: "I'padsbl, BeposiTHOCTH,
MHOKeCTBa, KOMOMHAaTOpUKa"
bunapHbIN cydalHBIN ONBIT (MCTIBITAHKE), YCTIEX U

16 Heynaya. HezaBucumele ucnbitTanus. Cepust
HE3aBUCHUMBIX UCTIBITAHUN JI0 TIEPBOTO yCIexa

17 Cepust HE3aBUCUMBIX UCIIBITAHUI JI0 IEPBOTO yCIexa

18 Cepus He3aBUCUMBIX HCTIbITaHUM bepHymiu

19 Crny4daifHpIl BBIOOp M3 KOHEYHON COBOKYITHOCTH

20 [IpakTryeckast paboTa ¢ UCMOIB30BaHUEM
ANEKTPOHHBIX TAOJIHIL

)1 Cnyyaiinas BenuuuHa. Pacnipenenenue BEpoITHOCTEN.
JlnarpamMmMa pacupeneiieHus

” Onepanuu HaJ CIydalHbIMU BeMuuHaMu. [Ipumepsl
pacnpenenenuii. bunapHas ciydaiiHasi BeIMUYMHA

7 I'eomeTrpuueckoe pacnpenenenue. bunomuanbHoe
pacnpezeneHue

24 MaremaTuuecKkoe OKUIaHUE CITyYaliHON BEJTUMYUHBI.
CoBMecTHOE pacnpeiesieHUe BYX CIyYalHbIX BETUYHH
HeszaBucumeble cinydaiinbie BenmnuruHbl. CBOMCTBA

25 MaTEMATUUECKOr0 OKUIaHUsI. MaTeMaTHYECKOE

OKHJIaHWE OMHAPHOW CITy9aifHOW BETMYUHBI




MateMaTuueckoe OXKUJAaHHUC TCOMCTPUUCCKOTO U

26 OMHOMHAIBHOTO pacIpeCIICHUIA !

27 Jlucniepcus ¥ CTaHAAPTHOE OTKJIIOHEHUE 1

)3 Jucnepcust OnHapHOU ciiydaiiHO# BeanunHbl. CBOMCTBA 1
IUCTIEpCUU

29 MatemaTtuueckoe OXKHUIaHue TPOU3BEICHUS U 1
JTUCTIEPCUSI CYMMBI HE3aBUCUMBIX CIIy4alHBIX BETHYUH

30 [IpakTnueckast paboTa ¢ UCIOIB30BAaHUEM |
ANEKTPOHHBIX TAOJIHIL
Jlucniepcusi OMHOMUAIBHOTO PaCIPEICICHHUS.

31 [TpakTrueckas paboTa ¢ HCTIOJIb30BaHUEM 1
AIIEKTPOHHBIX TaOJIHUIT

32 O06001IeHre U cHCTeMaTU3alus 3HAaHUN 1

1 Kontponbnas padota No2: "Vcnwitanus bepaysmmm. 1
CrnyuaiiHble BEJIMYUHBI U pacripeaeacHus"

34 O06001IeHrEe U cUCTEMaTH3alus 3HAHUI 1

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero KonTpoubu IlpakTHyeckue 06pasoBaTETLHbIE
ble padoThI padoTshI pecypen
1 Hepasencto YeOnimena. Teopema YeOnimera. Teopema |
bepuymu. 3akoH 60IbIIMX YUCET
) Hepasencto YeoOnimena. Teopema YeOnimena. Teopema 1
bepuymu. 3akoH 607IbIINX YUCET
3 Hepasencto YeoOnimena. Teopema YeOnimena. Teopema 1
Bbepuymmm. 3akoH OONBITNX YHCEI
4 Br1600pouHBIi METO] MICCIIETIOBAHUIMA 1
5 [TpakTrdeckast paboTa ¢ UCIIOIB30BAHUEM IJICKTPOHHBIX |
TaOJIAILL
['enepanbHasi COBOKYITHOCTh W ClTy4yaiiHas BHIOOpKa.
6 3HAaKOMCTBO C BEIOOPOUHBIMU XapakTepucTUKaMu. OLeHKa |
CPEIHETO U TUCIIEPCUN T€HEPAIbHON COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK
['enepanbHast COBOKYITHOCTh W CiTy4daiiHas BHIOOpKa.
. 3HAKOMCTBO C BBIOOPOUHBIMH XapakTepuctukamu. O1ieHKa 1
CPEIHETO U TUCIIEPCUN T€HEPAIbHON COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK
8 OreHrBaHME BEPOSATHOCTEH COOBITHH IO BEIOOPKE 1
9 Craructuueckas runoresa. [I[poBepka npocrelimmx runores 1
C IIOMOIIBIO CBOMCTB U3YYECHHBIX PaCIpeIeICHUN
10 Cratuctuueckas runoresa. [[poBepka npocTelmx rumnore3 1
C IIOMOIIBIO CBOMCTB U3Y4YECHHBIX PacIpeIeIcHUuN




[TpakTuueckast paboTa ¢ UCIIOIB30BAHUEM IJICKTPOHHBIX

1 TalJIHIL

1 IIpuMepsl HENIPEPBIBHBIX CIIy4alHbIX BeInduH. OyHKIUA
IJIOTHOCTH BEPOATHOCTH
PaBHoMepHoe pacnipenenenue. [Ipumepsl 3a1ay,

13 MPUBOSIIMX K MTOKA3aTEIbHOMY U K HOPMAJIbHOMY
pacnpezeneHusM

14 OyHKIMS TIOTHOCTH BEPOSITHOCTH MMOKA3aTEILHOTO
pacnpezeneHus

15 OYHKIUSA MTIOTHOCTA BEPOSTHOCTH HOPMAJILHOTO
pacnpeneneHus

16 [TocnenoBaTrenbHOCTh OIMHOYHBIX HE3aBUCUMBIX COOBITHIA.
[Tpumep 3amaum, npuBoAIIEH K pactipeneneHuto [lyaccona

17 [TpakTryeckast paboTa ¢ UCIOIB30BAaHUEM HIICKTPOHHBIX
TalJIHIL

13 KoBapuanus n1Byx cnyyaitapix BenuuuH. Koaddurment
KOpPEeJSLT

19 CoBMecCTHBIC HAOMIOJICHUS IBYX BEJIMYNH

20 Bri6opounslit k03¢ puiiueHT Koppensuu

)1 Paznuuune Mexny TUHEMHOMN CBA3bIO U IPUYUHHO-
CJIEICTBEHHOM CBS3BLIO

22 Jluneiinas perpeccus

7 [TpakTryeckast paboTa ¢ UCIOIB30BAaHUEM HIICKTPOHHBIX
TaOJIAILL

24 [IpencraBieHne qJaHHBIX C TOMOILIBIO TAOIUI] U TUarpamm,
onucareiabHasi CTATUCTHKA

25 OnBITH ¢ PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU




2 Brruuncnienne BeposiTHOCTEH COOBITUIH C TPUMEHEHUEM 1
hopmy
Brruunciene BeposiTHOCTEH COOBITUI C TPUMEHEHHEM

27 rpaduuecKux METOJI0B: KOOpAMHATHAS MpsIMas, 1€PEBO, 1
nuarpamma Jitnepa

28 Crnyyalinble BEJIMYMHBI U PACTIPEICICHUS 1

29 MatemaTtuueckoe 0XKHIaHuE CIIy4aliHON BEJIMYUHBI 1

30 MaremaTuuecKkoe OKHIaHUE CTyYaiHON BETMYHHbI 1

31 KonrponsHas padora: "BeposarHocTs U craTUcTUKA" 1

0 Brruucnenue BepoATHOCTEH COOBITHN ¢ TPUMEHEHUEM |
dbopMyI u TpadUIECKIX METOIOB

1 Brruucnenue BepoATHOCTEH COOBITHN ¢ TPUMEHEHUEM 1
dbopmyn u rpadUUECKHX METOIOB

34 CrnyuaiiHble BEJIMUMHBI U pacnipeaeneHus. MaremaTtuieckoe 1
OKUJAaHHE CIy4aliHON BEIMYNHBI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







