PabGouass mporpamma mo yueOHOMy mpeameTy «MatemaTuka» (yriayOiaeHHBIH

y
YPOBEHb) COCTaBJICHAa Ha OCHOBE (emepaibHONW paboueld MporpaMMbl IO
yueOHOMY npeametry «MareMmatrkay (yriayOJeHHBIN YPOBEHB).

COILEPKXAHUE OBYYEHUSA ITPOI'PAMMBI
IHO YYEBHOMY IIPEAMETY «MATEMATHUKA» HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

COAEP’)KAHUE  VYEBHOI'O KVYPCA  «AJIIEBPA W HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

10 KJIACC

Yuciaa v BBIYMCICHUSA

Panmonanbabie uncia. OOBIKHOBEHHBIC U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mepuoanyeckue Apoou. IlpumeHeHue apoOedt W MPOIEHTOB IS
pelIeHUs PUKJIIAIHBIX 3a7a4 U3 PAa3JIUYHbIX OTPACiIEH 3HAHUU U PEabHOU KU3HU.

JelicTBuTenbHble yucha. PanuoHalbHBIE W UpPpAMOHAIBHBIE YHCIA.
Apudmernueckue  omepalMu ¢ JICWCTBUTENIbHBIMHU  uYuciaaMd.  Moayib
JIEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpnOmmkE€HHbIE BHIYHCIICHUS, PABUIIA
OKPYIJICHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenbp ¢ uenbiM mnokaszarenemM. buHom HbiotoHa. Hcnonb3oBaHue
noaxoJsen (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEI IJI PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM H €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIbHBIM OKA3aTCIICM.

Jlorapudm uymcna. CpoiictBa mnorapudma. [lecsiTuuHbIE M HATypaJlbHbIE
JorapuMsl.

CuHyc, KOCHUHYC, TaHI€HC, KOTAHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHMSI M YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETBIX U APOOHO-PAIMOHATILHEIX YPaBHEHUN U
HEPABEHCTB. MHOrO4YIEHbl OT OJHOW NEPEMEHHOMW. JleneHue MHOrodjieHa Ha
MHOroO4JieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
koapunuentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YNCIOBBIX BRIPAKEHUHN, COJIEPIKAIIUX CTENIEHU M KOPHHU.



HNppaunonanbHbie YPaBHEHUS. OcHoBHbIE METO/IbI pelLIeHus
VMPpalHOHATBHBIX YPABHCHUMN.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX
YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

Jlorapudmmueckue ypaBHEHHUS. OcHoBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHCHUH.
OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellleHre TPUrOHOMETPUYECKUX YPAaBHEHUIA.

PemieHue cucrteM JIMHEWHBIX YypaBHEHHMM. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHMH. Ornpenenurens MATpulbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUMCIICHHE €r0 3HAYEHUsS, IPUMEHECHHUE OINPENACIUTENS I PEIICHUS
CUCTEMBl JIMHEWHBIX YypaBHEHHU. PelleHne MNpUKIAagHBIX 3a1ad C ITOMOILBIO
CUCTEMbl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHue IOCTPOEHHOM MOJEIU C
ITOMOUIBIO MATPHI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKHUX MOJENEN PEATbHOM CHUTYallMd C IMOMOIIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPAaBEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IuuHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HU.

@OyHkuuu U rpapuku

@yHkus, crnocoObl 3amanus (QyHkIuU. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst  pyukiuii. I'paduk  QyHkmuu. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OO6nacTh ompeneneHuss 1 MHOXKECTBO 3HaueHud (yukumu. Hymu ynkium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIe M HeuéTHble QyHKumu. [leproauyeckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosbiiee u HauMeHblee 3Ha4eHus: QYHKIINH Ha POMEXKYTKE.

Jluneiinasi, KBajpaTtuyHas W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPadUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenpHast u jorapudmudeckas (yHKIUHA, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] ypaBHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

QOyHKIMOHAIBHBIE 3aBUCMMOCTH B pEAJIbHBIX IPOLECCAX W SBICHHUSX.
['paduku peanbHbIX 3aBUCUMOCTEH.

Hauyana MaTeMaTH4ecKOro aHajaimn3a



[TocienoBaTeIbHOCTH, CHOCOOBI 3amaHUsl I[OCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYECKON WHIYKIWU. MOHOTOHHBIE U OrpaHUYCHHbBIC
MIOCJIEN0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a KaK
aHaJIn3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckas 1 reoMeTpuueckas rnporpeccuu. beckoHeuno yObiBaromast
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
IPOTrpecCchH. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yucio e. @opmyia CI0KHBIX
IPOLEHTOB. Mcronb30BaHWE MPOTPECCUU JUIsl PELICHUs pealbHBbIX —3a1ay
IIPUKJIAJHOIO XapaKTepa.

HenpepriBHble (QyHKIMM W HMX cCBoOWCTBAa. TOUKM pa3pbiBa. ACHMITOTHI
rpapukoB ¢yHkuuid. CBoicTBa (YHKLIMI HENpepbIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PEIICHUs HEpaBeHCTB. l[IpuMeHeHue CBOICTB HENpPEpPBIBHBIX
GyHKIMI 1715 penieHus 3a1a4.

[TepBas u BrOpas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIEeCKU 1
(U3MYECKUIl CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOM K rpaduKy QyHKIUU.

[IpousBoaHble  3neMeHTapHbIX  (QyHKuud.  IIpousBomHast ~ CyMMBbl,
MPOU3BEIEHUS, HACTHOT'O U KOMITO3ULIMH (PYHKITUH.

MHoskecTBa M JIOTHKA

MHoO)kecCTBO, oOIepanuyu HaJ MHOXKECTBAMU M HMX CBOMCTBa. JluarpaMmsl
Ounepa—Benna. I[IlpumeHeHME TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMMCAHMS PEeATbHBIX MPOLECCOB M SBJICHUW, MPU PEIICHUU 3aJad W3 JPYrux
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOrOo OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

Harypanpubie u nensie yucna. [I[pumMeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yucen, HauOospmuid obmui aemurens (mamee — HOJl) u HauMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1js penieHus
3a/1a4 B IEJIBIX YHUCIIaX.

Kommnekcuble uucia. AnreOpavueckass W TpPUTOHOMETpUYEcKass (QOpMBI
3alMMCH KOMIUIEKCHOTO 4HCla. ApudMETHYECKHE OmNeparui C KOMIUICKCHBIMU
yuciaamu. M300pakeHHe KOMIUICKCHBIX YHCENT Ha KOOPAMHATHOW TUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3UMUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHUs U HEPABEHCTBA

CucrteMa ¥ COBOKYIMHOCTh YpPaBHEHHWW U HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMbI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.



OT1O0p  KOpHEHl  TPUTOHOMETPUYECKHMX  YpPaBHEHHH C  MOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPpaAIMOHATIbHBIX, TIOKA3aTEIbHBIX U JIOTapU(PMHUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaMETPaMHU.

[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pa3IM4yHbIX o0JacTeldl HayKu M peajbHOU
JKWA3HU, UHTEPIIPETALNS MIOJYyYEHHBIX PE3YJIbTATOB.

@OyHkuuu U rpadpuku

I'padux xommosunuu ¢Gyskuuii. ['eomerpudeckue 00pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padprueckne MeTonbl pelleHUs YpaBHEHHW M HepaBeHCTB. I 'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauyaja MaTeMaTH4eCcKOro aHajmn3a

[Ipumenenre mMpou3BOAHON K UCCIENOBAHUIO (YHKIIMM HA MOHOTOHHOCTH M
sKcTpeMyMbl.  HaxokaeHue  HamOonblIero M HAUMMEHbBLIEro  3HauYeHUM
HEMPEPhIBHON (YHKIIMU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM I HAXO0XKICHUS HAWIy4dIlEero pElIeHUs B
NPUKIAIHBIX 3a/Jadax, I ONpPEACIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3aJIaHHOTO (HOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TIEpBOOOpa3HbIX. I[lepBoOOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoX1eHUs TepBOOOPA3HbIX.

WNurerpain. I'eomerpruueckuit CMBICII VHTErpaia. Brruncnenue
onpenenéHHoro uaTerpana no Gopmyne Hetorona-Jleonua.

[TpumeHeHrne uMHTErpaja A HAXOXKICHHUS IUIOIMIAZeH MJIOCKUX (GUryp u
00BEMOB T€OMETPUICCKUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEHUN. MartemaTuueckoe
MOJICJIMPOBAHUE pEATbHBIX TMPOLECCOB C TMOMOLIBI0  AU(depeHIInaTbHbIX
YPaBHEHUM.



YYEBHOI'O KYPCA «TEOMETPUS» (YTJIYBJIEHHBII VPOBEHB) 10
KJIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE ~ TIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMaTHMYECKOM IIOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
napajuyielbHble M CKpellMBaronyecs npsmMble. [Ipu3Haky CKpenMBarOIUXCs
npsmbIX. [lapamiensHOCTh NPSIMBIX U IIJIOCKOCTEMN B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IpsIMbIE B IPOCTPAHCTBE, MAPAIIIEIIBHOCTD TPEX MPSAMBIX, MAPALIEIbHOCTh MPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpOeKTUpoBaHUs. WM3o00paxeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IPOCTpaHCTBE. IlapayienbHOCTh TUIOCKOCTEN: MapajulesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuleIbHbIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOEHUE CCUCHU.

[lepneHANKYIJISIPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MpsSMBIEC IMAPAJUICIBHBIE W TNEPIEHIUKYJISPHBbIE K IUIOCKOCTH,
NPU3HAK TEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU IO INIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: TMPU3HAK  MNEPHEHAMKYJISIPHOCTH  JBYX
IocKkocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYribl B IPOCTPAHCTBE: YroJl MEXIY NPSIMOM U IJIOCKOCTBIO, JBYIPAHHbBIN
yTOJl, JUHEWHBIA YIOJI ABYTPAHHOIO yria. TpEXTrpaHHbIM U MHOTOTPAHHBIC YIVIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYTPAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl KOCHMHYCOB U CHUHYCOB JJisi
TPEXTPAHHOIO YIJa.

MHororpaHHuKHu

Bunibl MHOrorpaHHHMKOB, pa3BEpPTKAa MHororpaHHuka. [Ipusma: Nn-yronpHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsSMOYTOJbHBIM — IMapajulelieNUMIE]] W €ro0  CBOMCTBA.
Kparyaiimme nyTM Ha TIOBEPXHOCTM MHOIOrpaHHMKa. Teopema Oinepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupamupa: n-yronpHas mnHupamuja,



npaBwibHas W yced€HHass nupamuabl. CBoiicTBa pEéOep M OOKOBBIX TIpaHel
npaBWIbHOW nupaMubl. IIpaBuibHbIE MHOIOTpaHHUKHW: MpPAaBWIIbHAs NpU3Ma U
npaBWibHAs NUpamMuAa, MpPaBWIbHAsg TPEYroyibHAas NUpaMUAa W TPABHIbHBIA
TeTpa’ap, KkyO. IlpencraBieHue o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadJp,
JOAECKA3IP U UKOCAIP.

Beruncnenne dJI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWILHOM MHUpPaMUBbI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CummeTpus B TNPOCTPAHCTBE. OJEMEHTbl CHUMMETPUU  IPABUIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenune a, CUMMETPHUsS NPABWIBHBIX IPU3M, CHUMMETPHs NPABUIBHOU
UpaMUIblL.

BekTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOpPaMU: CIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yucio. CBoicTBa ClI0KeHUs] BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOpA HA YHUCIIO.
[TonsiTue KOMILTaHApHBIE BEKTOPHI. IIpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. Teopema O pPa3jJoKEHHH BEKTOpa II0 TPEM
HEKOMILUIAaHApHBIM  BekTopaM. IIpsimoyrosmpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMHU TOYEK. YTOJ Mexay BekTopamu. CKalsipHOE NpOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalmenus

[loHATHsA: UUIMHAPUYECKAs IIOBEPXHOCTb, KOHWYECKAass IOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrouue MoBepxHocTed. Tema BpauieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00pakeHue Ttein
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
uiapa.

O6béM. OcHoBHbBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Mapajienenuneaa v ciueactsus u3 Heé. OObEM mnpsMoill u
HAKJIOHHOM NpU3MBbI, HWIMHAPA, NUpaMUIbl U KoHyca. O0BEM I11apa U IIapoOBOIro
CErMEHTA.



KoMmOuHanuu Ten BpanieHus W MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi B
WIMHApP, ONHCaHHAas oOKojo ImHApa. llepeceuenune cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e¢ JacTe.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIANACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAIICHUS: CEUCHUS LIIIMHAPA
(mapayuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIALIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbl OCTPOCHHUS
CEYECHMI: METOJ CJEN0B, METOJ BHYTPEHHEIO MPOEKTHUPOBAHUS, METOJ IepeHOoca
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
CHUCTEMa KOOPAMHAT B ITpocTpaHcTBe. KoopauHaTel BekTopa. PaznoxxeHue BekTopa
no ©6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

J{BMKEHUSI B IPOCTPAHCTBE

JIBwkenus mpoctpaHcTBa. OToOpakeHus. [[BWKeHHS W paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBMKCHUH. Buabl JBWKCHUN: TapauIebHBIM IEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

COLAEPXAHUE YUEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»
(YTJIVBJIEHHBIN YPOBEHbD)
10 KIIACC

['pad, cBsa3ubiii Tpad, myTH B rpade: nukibl u nenu. CteneHs (BaJIeHTHOCTD)
BepmnHbL. ['padsr Ha TTockocTH. JlepeBbs.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) M CITy4aiiHbIe COOBITHS. DJIEMEHTAPHBIC
coObITUs (MCX0Jbl). BeposITHOCTH ciydailHOTO COOBbITHSA. Bau30cTh 4acTOThI U
BeposiTHOCTH ~ coObITui.  CilydailHple  ONBITBI € PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Onepanuu Hag COOBITUSMU: IepecedeHue, OObEJUHEHUE, TPOTUBOIIOIOXKHBIE
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSATHOCTEM.



VYcnoBHAsE BEPOATHOCTb. Y MHOJKEHHME BEPOSITHOCTEH. JlepeBO CiydalHOTo
skcriepumenTa. Gopmyna nosHoM BeposatHocTH. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIii ciydaiiHbIii onbIT (MCIIBITAHKE), YCTIEX W Heynada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIBITAaHUN A0 NepBoro ycrexa. [lepecranoBku
u (axtopuan. Yucno coueranmii. TpeyrompHuk Ilackans. dopmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposdTrHocteil.  [{uarpamma
pacnpeneneHud. Onepanuu HaJl CIIy4YalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

CoBMeCTHOE pacrpee/ieHue ABYX CiydalHbIX BenuuuH. He3zaBucumelie
CJIy4aliHbI€ BEJIMYHHBI.

Marematuueckoe OXHUJAHUE CIIy4allHOH BENUYMHBI (pacrpeneicHus ).
[Ipumepsl TpUMEHEHUsT MAaTEMaTUYECKOro OXHAAHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW Cly4yaliHON BelWYuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBl  CIIy4alHBIX  BEIWYMH. MaremMaTudeckoe  OXUIaHHUE
reOMETPUYECKOT0 1 OMHOMUATILHOTO Paclpe/IesICHUH.

Jucnepcuss W CTaHAApPTHOE  OTKJIIOHEHWE  CIIyYaWHOW  BEJIMYMHBI
(pacupenenenus). Jlucniepcus OMHAPHON clydaiiHON BeMMunHBL. MaTeMaTtruueckoe
OKMJAHUE TIPOU3BEIACHUS W JUCHEPCHs CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BeauunH.  Jlucmepcuss W CTaHJApTHOE  OTKJIOHEHHME  OMHOMHUAIBHOIO
pacnpenenenus. Jlucnepcuss M CTaHAAPTHOE OTKIOHEHUWE TI'€OMETPUYECKOIO
pacrpeeneHus.

HepaBenctBo YeobniméBa. Teopema UebOniméBa. Teopema bepHymim. 3akoH
OonplIMX  uyucesn.  BbIOOpouHBIH  MeTOA — ucchenoBaHuil.  Bwribopounble
xapakTepucTuku. OIeHUBaHNE BEPOSATHOCTU COOBITUS MO BBHIOOPOYHBIM JAHHBIM.
[IpoBepka mpoCTENIMX THUITOTE3 C MTOMOIIBIO U3YYEHHBIX PACIpPEICIICHUM.

HenpepeiBHble ciydyaiiHble BenuyuHbl. [lpumeppl. DyHKUUSA ILIOTHOCTH
BEpOSITHOCTU pactpesiesieHs. PaBHOMEpHOe pachlpelelieHUe M €ro CBOMCTBA.
3ajauun, NIpUBOASILNE K MTOKA3aTEIbHOMY PACHPEAEICHUIO. 3a1a4u, IPUBOISIINE K
HOPMAJIbBHOMY pacnpeieseHUIO. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
MOKa3aTeNbHOTO pacnpeeneHus, QyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. OyHKIUS IIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACTIPEACIICHHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHM.  3amauw,
NpUBOSILINE K pacnpeneneHuto [lyaccona.



KoBapuammst naByx caydaiiHeix BenumuuH. KoadduuumeHt nuHeiHON
koppermsiuud.  CoBMeCTHblE  HAOMIOACHUS  JBYX  BEIMYHMH. BBIOOpPOUYHBII
koddurnueHT xoppemsuu. Paznuyne MexITy JTUHEWHOW CBSI3bI0 M MPUIMHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHENHas perpeccus, METOl HAMMEHBIIINX KBaJIpaToOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
IHO YYEBHOMY IIPEAMETY «MATEMATHUKA» HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

N3yyenue wmartemMaTHMKd Ha YpPOBHE CpEIHEro oOIero o0pa3oBaHUs
HaIpaBJICHO Ha JOCTUKEHHE O0YyYaIOIUMUCS IMYHOCTHBIX, METAIPEIMETHBIX U
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB OCBOCHUS yUeOHOTO MIPEIMETA.

JINMYHOCTHBIE PE3YJIBTATDI

1) rpaskaIaHCKOTr0 BOCIIMTAHUS:

cOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3WIMM  OOydYaromierocst  Kak
AKTUBHOTO ¥ OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO 00IEeCTBA, MPECTABICHUE O
MaTeMaTHYECKHX OCHOBaX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH,
IpoLeyp TPaKIAHCKOro 00IIecTBa (BHIOOPHI, OMPOCH W APYroe), yMEHHE
B3aMMOJICCTBOBATh C COIMAJIBHBIMU WHCTUTYTAMHU B COOTBETCTBHH C HUX
GYHKIIUSIMH ¥ Ha3HAYCHUEM;

2) MaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rPakIaHCKOH WUJICHTUYHOCTH,
YBAXEHUSA K IPOLLIOMY U HACTOAIIEMY POCCUMCKOU MaTEeMaTUKH,
LIECHHOCTHOE OTHOIIEHHUE K JOCTHXEHUSIM POCCHICKMX MATEMAaTHKOB U
POCCUHCKOW MaTeMAaTHYECKOW IIKOJbI, WCHOJIB30BAHUE 3TUX JIOCTHXKEHHUM B
JIPYTUX HAayKaX, TEXHOJIOTHUAX, chepax IKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

OCO3HaHUe JIYXOBHBIX LEHHOCTEN POCCHICKOTO Hapo/a,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO IIOBEICHUS,
CBSI3aHHOTO C  TPAKTUYECKUM TIPUMEHEHHEM  JOCTHKEHUW HAayKu |
JNEATENPHOCTBIO YUYEHOTO, OCO3HAHME JIMYHOTO BKJAJa B MOCTPOECHUE
YCTOMYHMBOTO OyayIIero;

4) 3¢TEeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pELIEHN, pacCcyxIeHUH,
BOCHIPUMMYHMBOCTHK MAaTEMAaTUYECKNAM ACIIEKTaM PA3JIMYHbIX BUJIOB UCKYCCTBA;

5) dpuznyecKoro BOCIUTAHNS



c(OPMUPOBAHHOCTh yMEHHSI NPHUMEHSTh MaTeMaTHYeCKUe 3HAHUS B
UMHTEpecax 370pOBOro U 0Oe3omacHOro obOpasza JKU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pOBbIO (30pOBOE NHUTaHHE, cOaJaHCHUPOBAHHBIN
PEXUM 3aHITHA U OTHbIXA, peryisipHas (pusnueckas akTUBHOCTD), (PU3NUYECKOE
COBEpLICHCTBOBAHUE pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN
NEeATEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS

TOTOBHOCTh K TpPYIy, OCO3HAaHHWE LUEHHOCTH TPYIOIKOOUs, HHTEpEC K
paznuyHbiM  cdepaM  MPOPECCHOHATILHOM  NEATETbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U €€ NPHIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyayuieil npogeccu U peanu30BbIBATh COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh " CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM000Opa30BaHUIO Ha MPOTSHKEHUM BCEW >KU3HU, T'OTOBHOCTh K AKTUBHOMY
YYACTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTHYECKOM HAIPaBICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTh JKOJIOTHYECKOM KYJIbTYpbl, MOHUMAHHE BIIUSHUSA
COLMAIBHO- JKOHOMHYECKHUX IPOIECCOB HA COCTOSAHUE TMPUPOJHOUW U
COIIMAJIBHOW Cpeflbl, OCO3HAaHWE TJIOOAIBHOIO XapaKTepa HSKOJIOTHUYECKHX
npo0JieM, OpUEHTalUsI HA TPUMEHEHHE MaTEeMaTUUYEeCKUX 3HAHUM IS pelieHus
3a/1ay B 00JIaCTH OKpY:KAroIIeH Cpesibl, TUIAHUPOBAHUE TTOCTYIIKOB M OIICHKU MX
BO3MOXHBIX ITOCJICICTBUU JJIs1 OKPYKAIOILLIEU CPEbI;

8) HeHHOCTH HAYYHOT0 TIO3HAHUSI:

Cc(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKM W  OOIIECTBEHHOW MPAKTUKH, [OHUMaHHE
MaTEMaTUYECKON HayKd Kak C(epbl YeI0BEYECKON AESTEIbHOCTH, ITAloOB €&
pasBUTHSI W 3HAYUMOCTH I Pa3BUTHS LHBUJIM3AIMH, OBJAJCHUC S3BIKOM
MaTeMaTUKA W MarTeMaTHYeCKOW  KYJIbTYpOH Kak CpPEJICTBOM IMO3HAHHSI
MHpa, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U  HCCIEI0BATEIBCKYIO
JESITeIbHOCTh MHAMBHUIYaIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbrare w3ydeHHMss MaTeMaTHKH Ha YPOBHE CPEAHETO OOIIETro
oOpazoBaHusi y oOyuaromnierocss OyayT cpoOpMHUpOBaHBI IO3HABATEIIbHBIC
YHUBEpCAIbHBIC ydeOHBbIE JEHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIHHBIC
yuyeOHbIC JCHCTBHsSI, PETYIATUBHBIC YHHUBEpPCATbHBIE Yy4eOHBIC JCHCTBHS,
COBMECTHAs JAeATEITbHOCTD.

Ilo3HaBaTe/IbHbIe YHHBEpPCAJbHbIe yUueOHbIe HeHCTBHS



ba3oBble 1oruyeckue 1eHCTBUA:

BBISIBIISITh U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TMOHATHHI, OTHOUICHHM MEXAY TMOHATUAMHU, (OPMYIUPOBATH
ONpesAeNieHUs] TOHSTUH, YCTaHABIMBAaTb  CYIIECTBEHHBIN PU3HAK
KJ1acCU(pUKaInH, OCHOBaHMS JUisi OOOOILIEHHWS M CpaBHEHUS, KPUTEPHH
IPOBOJAMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OpPMYyJIUpPOBaTh U  MPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTENIbHBIEN OTPULIATENbHBIE, €IMHUYHBIE, YACTHBIE U O0ILKE, YCIOBHBIE;

BBISIBIISITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
IPOTUBOpEUMs B (paKTax, TaHHBIX, HAOJIOJICHUAX U YTBEPKIACHUAX, MpeiaraTh
KPUTEPHUH JJIS BBISBICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIL;

JIeNaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JIEAYyKTUBHBIX M
MHAYKTUBHBIXYMO3AKJIIOUEHN, YMO3AKIIFOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTesIbCTBa MaTEMaTUYECKUX
YTBEpXKACHUNA (IIpsIMbIE W OT MPOTHUBHOTO), BBICTPAUBAaTh apPryMEHTALHIO,
OPUBOAUTH HPUMEPbl M  KOHTPIPHUMEPHI, OOOCHOBBIBaTb COOCTBEHHBIE
CY’KJE€HUS U BBIBOJBL;

BBIOMpATh crnocod pemieHusi y4eOHOM 3amadu (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIICHUsA, BBHIOMpaTh Haubojiee MOAXOMALUIMM ¢  y4é€rom
CaMOCTOSTENIbHO BBIIETIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckue 1eCTBUA:
UCITIOJIB30BaTh BOIIPOCHI KaK MCCIIEOBATENbCKUAN UHCTPYMEHT

MO3HaHUs, (OpPMyJIHUpPOBATH BOMPOCH, (PUKCUPYIOLIUE MPOTUBOPEUHE,

npoOjieMy, YCTaHaBlIMBaThb HWCKOMOE U JlaHHOE, (OPMHUPOBATH THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE; IPOBOJIUTH CAMOCTOATEIBHO

CIUTAHUPOBAHHBIN 3KCIEPUMEHT, UCCJIEIOBAHNE
0 YCTAaHOBJICHHIO OCOOEHHOCTEW MAaTEeMaTUYeCKOro OOBEKTa, SIBJICHUS,
npolecca, BBISIBICHUIO 3aBHUCHUMOCTEH MexXay OOBEKTaMH, SBICHUSIMH,
pOLIECCAMU;

CaMOCTOSITENIbHO (hOpMYJIHMPOBaTh 0O0OIIEHUS U BBIBOJIBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAONIOJIEHUS, UCCIEJOBAHMS, OICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IICHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IpoIlecca, a TAKKE BbLABUIATH
IPEATNOI0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

PadoTa c undopmanmeii:

BBISBJIATH 1e(pULUTHI HH()OPMALIUY, JAHHBIX, HEOOXOIUMBIX JJIs1 OTBETA HA
BOITPOCH JUJISl PELLICHUS 3a4a4H;

BbIOMpaTh  MHGOPMALMIO M3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATHU3UPOBATh M HHTEPHPETUPOBATH HHPOPMAIUIO



pa3IMYHBIX BUJOB U (DOPMIIPEACTABIICHUS;

CTPYKTYpUpPOBaTh MH(OPMALIMIO, IPEACTABIATh €€ B pa3IU4HbIX (popmax,
WJUTFOCTPUPOBATH IPaPUUECKH;

OLICHHBATh HaJEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIILHO
c(hOpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC YueOHbIe JeHCTBUA:

BOCIIPUHUMAaTh U  (OpPMYyJIHpPOBaTH CYXACHUS B COOTBETCTBHUH C
YCIIOBUSIMU M LIEJIIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBbIPaXKaTh CBOK TOUKY
3pEHUs B YCTHBIX U IMCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS 10 XOAY PELICHUS
3a/1a4yd, KOMMEHTUPOBATh MOJyYECHHBIN PE3yJIbTaT;

B X0JIe 00CYKJIeHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIAEMON TEMBI,
npoOJsieMbl, pelaeMol 3ajaud, BBICKAa3blBaTh WJEH, HAllCJICHHbIE Ha IMOMCK
pELIeHMs], COMOCTABIATh CBOU CYXJECHHS C CYXACHUSMU IPYTUX YYaCTHUKOB
auanora, 0OHapyKUBaTh pa3InyMe U CXOJICTBO MO3UIHUI, B KOPPEKTHOU dopme
(opMyIUpOBATh pa3HOIIACHS, CBOU BO3PAKEHUS;

IPEACTABIATh  PE3yJNbTAaThl  pEIIEHUs  3a4a4d,  DKCIIEPUMEHTA,
UCCJIEI0BAHMSI, MPOEKTA, CAMOCTOSTENBHO BBIOMpaTh (OpMAT BBICTYIUIEHUS C
y4€TOM 3a/1a4 MPe3eHTalNN U OCOOCHHOCTEHN ayAUTOPUH.

PeryisiTuBHBIC YHHBEpPCAJIbHbIEC Y4eOHbIEe NeHCTBUS
Camoopranusamnus:

COCTaBJISITh IIJIaH, JITOPUTM PEIICHUS 33]1a4H, BHIOMPATH CIIOCO0 PEIIeHNs C
y4ETOM  UMEIOIIUXCS  PEeCypcoB U COOCTBEHHBIX  BO3MOXXHOCTEH,
apryMEHTHPOBAaTh M KOPPEKTUPOBATH BAPUAHTBHI PELICHUHM C YYETOM HOBOU
uH(popmanuu.

CaMOKOHTPOJIBb:

BJIAJE€Th HAaBbIKAMU IMO3HABATEIIbHOM pEQIEKCMM KaK OCO3HAHMS
COBEpILIAEMbIX JEHCTBUA U MBICIUTENIBbHBIX TMPOLECCOB, MX PpE3yJIbTaTOB,
BJAJIeTh CIOCO0aMHM CaMOIIPOBEPKH, CaMOKOHTPOJIS Tpolecca W pe3ysibTaTa
pelieHns: MaTeMaTUYeCcKOM 3a1auu;

NPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPHU PELICHUU
3a/la4yd, BHOCUTb KOPPEKTUBBI B JI€ATEIIBHOCTh HA OCHOBE HOBBIX
0OCTOSITENLCTB, IaHHBIX, HAMIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LEIU M YCIOBHUSM, OOBSICHSTH
OPUYUHBl JOCTM)KEHUS WIM HEJOCTHKEHUSI PE3yJbTaTOB JESTENbHOCTH,
HaXOAMUTbh OLIMOKY, 1aBaThOLICHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:



MOHUMATh ¥ UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAHHOW U MHANBUIYTEHON
paboThl TpU penieHuH YydeOHBIX 3aaad, MPUHUMATh IIe7h COBMECTHOMN
JEeSATEIHOCTH, IJIAHUPOBATH OPTAaHU3AINI0 COBMECTHON pabOTHhI, pacpeeNiiaTh
BHUJIBI paboOT, JOTOBAapHWBATHCS, OOCYXKIaTh MPOIECC U pe3yiabTaT paboOTHI,
000011aTh MHCHUSTHECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TpymmoBbIX ¢opMax paboTel (00CyxkaeHus, oOMeH
MHCHUM,

«MO3TOBBIC IITYPMBD» ¥ WHBIC), BBIIIOJHITH CBOIO YacTh pabOTBHl U
KOOPAVMHUPOBATH CBOM JEHUCTBUS C APYTMMHU YJIE€HAMU KOMAaH[bI, OLICHUBATh
KauyecTBO  CBOEr0  BKJIaja B  OOMMM  MPOAYKT TO  KPUTEPHUSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOJICUCTBUS.

IIpeameTHble  pe3yJbTaTbl  OCBOCHHMS  (pefiepalbHOl  pabouei
IporpaMMBbl O MaT€MaTUKE MPEJCTABIECHbI MO rojaM OOy4YeHHMs B paMKax
OTIIETBHBIX YYEOHBIX KypCOB B COOTBETCTBYIOIIMX pa3/eiaXx HaCTOALIEH
IPOrPAMMBI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOyuenus B 10 kiiacce oOydaronIuiics MOJYYUT CIIEIYIOIINUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOI0 aHAJIU3ay:

Yucia ¥ BbIYHCICHHSA:

CBOOOJHO OIEpPUPOBATh MOHATHSAMU: PALMOHAIIBHOE YHCIO, OECKOHEYHas
nepuoauyeckass JIpoOb, TMPOLEHTHI, HPPALMOHATIBLHOE YHCIO, MHOXECTBA
pPALMOHAIIBHBIX U JIEMCTBUTENIBHBIX YUCET, MOLYJIb ACHCTBUTEIBHOTO YUCIIA,;

OPUMEHATHh JPOOM W MPOLEHTHl JJIsl pPEIIECHUs MPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUHN U PEATIbHOM KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIUMCIICHUS, TTPABUJIAa OKPYTJICHUS, IPUKUIIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;

CBOOOJIHO ONEpUpOBATh TMOHATHUEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allMCH JEHCTBUTENBHBIX YMCEI [Tl PeIeHUs
MPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEHb HATypajabHOU
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C PAllMOHAILHBIM MTOKa3aTeIeM;

cBOOOZIHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIIOBOTO apryMEHTAa;



ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHUHYC M APKTAHTEHC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaBeHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUAMHU: TOXKIECTBO, YpaBHECHHUE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh Pa3IMYHBIE METOJbl PEIICHUS pPAalUOHAIBHBIX MU JIPOOHO-
palMOHAJIBHBIX YPABHEHWM, IPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPAaBEHCTB;

CBOOO/IHO OINEpUpOBaTh MOHATHUSAMHU: MHOIOWIEH OT OJHON INEepEeMEHHOH,
MHOTOYJIEH ¢ MedbIMH KOo3(p(ULIUEeHTaMH, KOPHM MHOrOYJI€Ha, IPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL pELICHUS 3a/1a4;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
WCIIOJIB30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHCICHHS €r0 3HAYECHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMH C MOMOIIBI) CUCTEMBI JUHEHHBIX YPAaBHEHUM,
UCCIIC0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBIO MATPUL] U OIPEAEIUTEIEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKa3aTeNIEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOdpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKEHUI;

CBOOOJHO OMNEPHUPOBATh MOHATUSIMHU: HUPPALMOHAJIBHBIE, MMOKa3aTeJbHbIE U
Jorapu(pMHUUECKre ypaBHEHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIA OCYILECTBIISAA IPOBEPKY KOPHEN;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYEeCcKre (HOpMyJIbl JUisl MpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUN;

CBOOOJHO OMEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl Ul  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTABISTH
BBIPDAKECHUS, YPABHEHHMs, HEPABEHCTBA [0 YCIOBHIO 33/a4d, MCCIEIOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKuUU U rpapuKu:



cBOOOIHO ONEPUPOBATH MOHATUAMM: (PYHKIIMSI, CIIOCOOBI 3a1aHus (PYHKIIUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmmo3umus GyHKiuH, rpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKIINIA;

CBOOO/IHO OIEpUPOBATh MOHATUSAMHU: 00JACTh ONPEIEIECHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OMEpPUPOBATh TMOHATHSAMH: UETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanyeckre (QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBbI U
MUHUMYMbl (pyHKLIMH, HaumOoJblllee M HaUMEHblIee 3HAueHUEe (YHKIUU Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTEHEHHAs] (PYHKIMS C HaTypaJbHBIM U
HENBIM TOKa3zaTeaeM, rpa@uK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U IEIbIM
nokasaresieM, rpauk KOpHs N-Oi CTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GyHKIUH, BBITIONHATH dJIEMEHTApPHOE MCCIIEA0BAHNE U IIOCTPOCHUE UX TPadUKOB;

cBOOOJIHO OMEpPHUPOBATh MOHATHSIMH: IOKa3aTelbHas M JorapudmMuyeckas
(yHKUHMH, UX CBOMCTBA U TpauKH, HUCIOIb30BAThb MX TIpAQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
oTpesieNieHue TPUTOHOMETPHUUECKUX (DYHKIUI YNCIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku GyHKIUN JUId  HWCCIEAOBAaHUS TPOIECCOB U
3aBHCHUMOCTEN NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCcKOro aHAJIM3a:

cBOOOMHO OMNEpUPOBATh TOHATUSAMU: apuMeThdeckas U TeoMeTpUdecKas
nporpeccusi, 0eCKOHEUHO yOBIBaIOIasi TeOMETpUIEcKasi MPOrpeccus, TUHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONB30BaTh MPOTPECCHU MJI PEIICHUs PEaNbHBIX 3a/Jad MPUKIATHOTO
Xapakrepa;

cBOOOIHO OTEPUPOBATH MOHATUSAMHU: TTOCIEOBATEILHOCTD, CITIOCOOBI 3aTaHUS
MOCJIeI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIBLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;

CBOOOMHO OMEpPHUpPOBaTh TMOHATHUSMHU: HEMPEPHIBHBICE (DYHKINUU, TOYKH
pa3pbiBa rpaduka GpyHKINK, acCUMIOTOTHI rpaduka GyHKINM;

cBOOOIHO OINEpUpPOBaTh MOHATHEM: (GYHKIUS, HEMpEepbIBHAs Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLICHUs 3a/1a4;



cBOOOJIHO OMNEpHpPOBaTh TMOHSATUSIMU: TepBas U BTOpas MPOU3BOIHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIINH,

BBIYMCIIATH ITPOU3BOJHBIE CYMMBI, IPOU3BEICHHUS], YACTHOIO U KOMIIO3ULIUH
IBYX (YHKIUH, 3HaTh IPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOIHON Jis
peleHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluyd  Hajl
MHO>ECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allliapar JUlisl OIMCaHUs peajlbHbIX
MIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX y4E€OHBIX MIPEIMETOB;

CBOOOJHO OINEPUPOBATH MOHSATUSAMH: OIPEAEIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOTO 00bEKTA, 10Ka3aTEIbCTBO, PABHOCUIIbHBIC
YPAaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kJjacce 0O0y4yarOIIMICAd MOJYYUT CIIEIYIOIINUE
IPEIMETHBIE PE3YJIbTAThl IO OTAEJIbHBIM T€MaM paboyedl mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOTIO aHaIU3a»:

Yuciia 1 BbIYHCICHHSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHOKECTBA HATypaJbHbIX M LEJIBIX YUCEN, UCIOJIB30BaTh NMPU3HAKU JEIUMOCTU
uenbix yucen, HOJl n HOK nHaTypasbHBIX uMcen IS peleHus 3a1ay, IPUMEHSATh
anroput™m EBkinna;

cBOOOIHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alKChIBaTh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAX CUNUCIICHMUS;

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUECKOH (hopMe, BBIMIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMEpUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIC, MOKa3aTelIbHbIE MU
jJorapuMUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICEHUS C TMOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYILIECTBISITh OTOOp KOpHEH TpH pEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBaTh MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXoAumble (GOpMyNbl  JJIsl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOHO ONEPHUPOBATh MOHATHIMH: CUCTEMAa M COBOKYIHOCTh YPaBHEHUN U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CICACTBUSA, HAXOAUTh PEILCHUS



CUCTEMBI U COBOKYIHOCTEW pallMOHAIbHBIX, UPPALUOHAIbHBIX, TOKA3ATEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

pemarhb palMOHAJIbHEIE, UppalrOHaIbHbIE, NOKa3aTelIbHbIE,
jgorapupMuyecKkue U TPUTOHOMETPUUYECKHWE YpaBHEHMs] U  HEPaBEHCTBA,
coJiepKale MOAYJIU U apaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPaBHEHUI U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBaTh pEaJlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKCHUSI, YPABHEHMWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammapara anreopsl,
MHTEPHPETUPOBATH NOJYYECHHBIN PE3YNIbTAT.

DOyHkuuu ¥ rpapuku:

CTPOUTHh TpauKU KOMMIO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
UCCJIEJOBaHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTh T'€OMETPUYECKHE O00pa3bl ypaBHEHWH U  HEPABEHCTB HA
KOOPJUHATHOM TIOCKOCTH;

CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: TpPaPUKA TPUTOHOMETPUUYECKUX
GyHKIU;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS W HCCIENOBAaHUS PEasIbHBIX
ITPOLIECCOB.

Hauvana MaTeMaTH4eCcKOro aHajamsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HaUMEHbIlIee 3HaUeHUsl QYHKIIUN HENPEPhIBHON HA
OTpE3KE;

UCIIOJIb30BaTh MPOM3BOJHYIO [JIsl HAXOXKJIEHUS HAWIYYIIero pEHIeHUs B
OPUKIAAHBIX, B TOM YHCIE€ COLMAJIbHO-DKOHOMHMYECKHMX, 3ajadax, i
OTNpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Mpolecca, 3aJaHHOro (QopMysol WiH
rpadukom;

CBOOOJHO  OMEpHUpPOBATh MOHATHSAMHU: [EpBOOOpa3Hasi, ONpeneIEHHBIM
WHTErpajl, HaXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIMHA UM BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAMTh IJIOLIAAM IUIOCKUX GUTYP U 0OBEMBI TE ¢ MOMOUIBIO UHTETpaa;

UMETh TMPEJCTAaBICHUE O MAaTEMaTHYECKOM MOJCIUPOBAHUU HA MpUMEpe
cocTaByieHUs MU PepeHIINATbHBIX YPaBHEHUN;

pemarb OpUKIaJHbIEe 33Ja4d, B TOM YHUCJIE COLHMAIBHO-’KOHOMHUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeCTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



K konmy 10 kiacca xypca «['eomerpusi» o0ydaromunics HayqYuTCs:

CBOOOJHO OIEPUPOBATh OCHOBHBIMH TIOHSATHSMHU CTEPEOMETPUU TIPH
pEIICHNH 3371249 U TPOBEJACHUH MAaTEMAaTHUYCCKUX PACCYyKICHU;
NPUMEHSTh aKCUOMBI CTEPEOMETPUM U CJEACTBUS M3 HUX TMPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

KJIacCU(DUIMPOBATh B3aMMHOE PACIOJOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U ITIOCKOCTEH B TIPOCTPAHCTRBE;
CBOOOJTHO  OINEPUPOBATH TOHATUSIMH, CBSI3AHHBIMA C yrjaMd B
MPOCTPAHCTBE: MEXJY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPIAMOUA H
MJI0CKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOOJHO paclo3HaBaTh OCHOBHBIC BHUILI MHOTOTPAHHUKOB (IpH3Ma,
nupamMua, NpsSMOYTOJIbHBIN Mapajuienenunes, Kyo0);

KJIaccu(pUIMpoOBaTh ~ MHOTOTPAHHMKH, BBIOMpass ~ OCHOBaHUS  JUIS
KJ1accuuKaluu;

CBOOOTHO  OMEpPUPOBATH IOHATHUSMH, CBS3aHHBIMH C  CEUCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

BBITIOJIHATD napajiebHOe, [EHTPAIbLHOE u OpTOTOHAJILHOE
MPOEKTUPOBaHKUE (DUTYp HA TIIOCKOCTH, BHITIOJHATH W300pakeHust puryp
HAa TUIOCKOCTH;

CTPOUTH CEUCHUS MHOTOTPAHHWKOB PAa3IUYHBIMA METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TIOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMuJia), FTCOMETPUUECKUX TEJ C IPUMEHEeHHEM (HOPMYII;

CBOOOJHO OIEPUPOBATH MOHITHUAMHU: CUMMETPHUS B TIPOCTPAHCTBE, IIEHTD,
OCh W IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb U IUIOCKOCTh CHUMMETPUU
durype:;

CBOOOJHO OIEpUPOBATh TMOHATHUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJTHATH JICHCTBHS HA/l BEKTOPAMH,

pemarh 3aJadyd Ha JIOKa3aTelbCTBO MAaTEMaTHYECKUX OTHOIICHUNW U
HAaXOXKJEHUE TEOMETPUUYCCKUX BEIUYMH, MPUMEHSST W3BECTHBIC METO/IbI
IIPY PEIICHUM MAaTeMAaTHYECKUX 3aJ1ay IMOBBIIIICHHOTO U BHICOKOTO YPOBHS
CIIOKHOCTH;

NPUMEHSATh TPOCTEUIINE TPOTPAMMHBIC CPEICTBA ©  AJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUN CTEPEOMETPUIECKUX 3a71aY;



W3BJIEKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMPEACTABICHHYI0 Ha
YEpTE)KAX U PUCYHKAX;

NPUMEHATh TOJIYyUYEHHBIE 3HAHHWS HAa IIPAKTHUKE: CpPaBHUBATH U
aHaJM3UPOBATh PEANbHBIE CUTyalld, MPUMEHATh U3YUCHHBIE MOHSATUS B
mporecce IMOMCKA  pelieHUusT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
poOJIeMbI, MOJAEIUPOBATh pEajJbHBIC CHUTYaIlMd Ha SI3bIKE TEOMETPHH,
UCCIIEI0BAaTh MMOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM T'€OMETPUUECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpEACTaBlIeHUs 00 OCHOBHBIX ATanax pa3BUTUSI TEOMETPUHU Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K koniry 11 kiacca kypca «['eomeTpusy 00ydaroniuiicss HAy4YuTCA:

CBOOO/IHO ONEpPUPOBATh MOHATHSAMH, CBA3aHHBIMU C LMJIUHAPUYECKOH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI
MOJTyYCHUS;

OTIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMU C TEJIAMU BPAILIECHUS: [UITUHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacro3HaBaTh Teda BpamieHus (UWIUHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TeJl BPAIllCHUS;

KJIacCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHHUE CPephl U IIIOCKOCTH;
BBIUMCIISATh BEJIWYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpaIlCHMS,
O00BEMBI U TUIOIIATM MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ BpallCHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYII;

CBOOOJHO OIEpPUPOBATh MOHATHUSAMHU, CBS3AHHBIMU C KOMOWHAITUSIMHU Tell
BpallleHHsT ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy H
OTKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAHHUK I TEJIO
BpAaICHUS;

BBIYUCIISATH COOTHOIIECHUS MEXKIY TUIOMIAIIMUA TIOBEPXHOCTEH 1 00bEMaMu
IMOTI0OOHBIX TEN;

n300pakaTh u3ydyaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TeJl BpalllCHUS;

U3BJIEKaTh, WHTEPIPETHPOBATh M TMpeoOpa3oBeIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OTNEPALUU HAJ BEKTOPaMU;

3aJ1aBaTh MIOCKOCTh YPABHEHHEM B JICKAPTOBOM CUCTEME KOOPIUHAT;



e pemaTh r€OMETPUYECKHUE 33/1a4M HA BBIYMCICHUE YIJIOB MEXAY MPSIMBIMU
Y TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSSHUM OT TOYKHA JO IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METOAA IPU PELICHHH;

e CBOOOJHO OINEPUPOBATH MOHSATUSMH, CBS3AHHBIMH C JIBHOKCHHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

e BBINOJHATh HW300paXEHUSI MHOTOTPAHHUKOB M TEJ BpalleHUS NpH
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00us;

e CTPOUTH CEYEHMSI MHOTOTPAHHUKOB U TEJl BPALICHHUs: CEUEHUs LWJIMHAPA
(mapasuieNnbHO U MEPIICHIUKYISIPHO OCH), CEYCHHS KOHyca (TapaijieibHbIe
OCHOBAHUIO M TIPOXOJSAIINE YePe3 BEPIINHY), CCUCHUS 11apa;

e HCHOJIB30BATh METOJBI IIOCTPOEHUS CEYEHHUW: METOJ CIENO0B, METOX
BHYTPEHHET0 ITPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH INIOCKOCTH;

e JIOKa3bIBATb FEOMETPUUECKUE YTBEPKIACHHUS;

e TMPUMEHATH T€OMETpUUeCKHe (aKThl JJISI PEIICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIATAOIIUX HECKOJIBKO IIAroB pELICHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU (hopme;

e pemarh 33JaYyd Ha J0KA3aTeJbCTBO MAaTEMATHYECKUX OTHOIIEHUU U
HaXOXJICHUE T€OMETPUUECKUX BEITUYMH;

e TPUMEHSATH MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3314,

e IPUMEHATH  IIOJYYEHHbIC 3HAHUS HA  [PAKTUKE:  CPaBHUBATS,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUH, IPUMEHATh U3YUEHHbIC
IOHSATHUSI, TEOPEMBI, CBOWCTBA B IMPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUM, UCCIIEAOBATH IMOCTPOCHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEIUYNH;

e WMETh MPEJCTABJICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU KakK
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUS TEXHOJIOTHH.

K xonmy 10 kjacca kypca «BeposSTHOCTh M CTAaTUCTHKa» OOydarouiuiics
HAyYUTCS:

CBOOOJIHO OINEpPUPOBAThH MOHATHAMU: Tpad, MIOCKUM Tpad, CBI3HBIA Tpad,
nyTb B rpade, Uenb, LUK, JEPEBO, CTENEHb BEPIIMHbBI, JEPEBO CIy4ailHOTO
IKCIIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: CIYYalHBIA OSKCIEPUMEHT (OIIBIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE ClydyailHOe COObITHE (RJIIEMEHTAPHBIN UCXO/)



CIIy4alHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHUAMY;

HaxXoJUTh U (POPMYyTHUPOBATH COOBITHS: MEepecedeHre, OObEAMHECHUE TAaHHBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JAHHOMY, HCIIOJIb30BATh JUArpPaMMBI
Oinepa, KOOPIAMHATHYIO NPSIMYIO JJI PELIEHUs 3a/1ay, M0JIb30BaThesa (HOpMYJIOit
CJI0’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIyUYalHBIX COOBITUIA;

ONEPUPOBATH  NOHATUAMMU: YCIOBHAsl  BEPOATHOCTb,  YMHOKCHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYalHOrO HKCIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUH C NOMOIIbIO IpaBWIa YMHOXEHHs, JepeBa
CIIy4allHOTO OIIbITa, MCIOJIb30BaTh (POPMYNY TMOJHOW BEPOSITHOCTH, (OPMYITy
baiieca npu pelieHnn 3a1ad, OnpeaeisiTh HE3aBUCUMOCTh COOBITUN MO (popMyIie U
10 OPraHM3alUU CIyYaHOTO YKCIIEPUMEHTA;

OPUMEHATh W3yYeHHblE KOMOMHATOpHBIE (QOPMYJbl JJsl NEPEUUCICHHUS
3JIIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUU BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATH MOHATHSAMHU: OWHAPHBIM  CIy4alHBIA  ONBIT
(ucplTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIbITaHUM,
HaXOJWTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /0 TEPBOrO yclrexa, B
CEepUM UCTIBITAHUN BepHyJIM, B OMBITE, CBSI3aHHOM CO CIy4alHBIM BBIOOPOM M3
KOHEYHOW COBOKYITHOCTH;

CBOOOJIHO OIEpPUPOBATH MOHATHSIMU: ClIy4yaliHas BEJIMYMHA, PACIPEICICHHE
BEPOATHOCTEW, JauarpaMMa pacrhpelerieHus, OuHapHas ciydailHas BeJIUYMHA,
reoMeTpuyYecKoe, ONHOMUAIBLHOE paclpeiesieHueE.

K konmy 11 kiaacca xypca «BeposiTHOCTh M CTaTUCTHKA» OOyYarouiuiics
Hay4YUTCH:

ONEPUPOBATH TOHATUSMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOTO PacHpeesieHusl IBYX CIy4alHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPENCIICHUS KaXKIOM BEIUYUHBI, OIPEIACICHUS
HE3aBUCHUMOCTH CIIyYalHBIX BEJIUYUH;

CBOOOJIHO OMEpPUPOBATh MOHATUEM MATEMAaTHUYECKOTO OKHMIAHUS CITy4dailHOM
BEJIMYMHBI (pacnpeniesieHus), IPUMEHITh CBOMCTBA MAaTeMAaTUYECKOIO OXUAAHUS
IpU PELIEHUM 3a/1ay, BHIYHUCIATh MAaTEMaTHYECKOE OKUIaHHEe OMHOMHAIBHOTO U
r€OMETPUYECKOIO PACIIPEACICHUN;

CBOOOJIHO OIEpUPOBATh MOHATUSMU: JUCIIEPCUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIy4YaWHOW BEJIUYUHBI
(pactipenenieHus) MpU PELIEHUU 3a/1ad, BBIYUCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 U OMHOMHAIILHOTO Paclpe/IeIeHHUI;

BBIUUCIISTH BHIOOPOYHBIE XaPaKTEPUCTUKU 1O JAHHOM BHIOOPKE U OLIEHHUBATH
XApaKTEPUCTUKU TIEHEPAJbHOW COBOKYIHOCTH JAHHBIX 10 BbIOOPOYHBIM



xapaktepucTukaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3BI, OJIb3YSACh N3YYEHHBIMU PACIIPEACICHUSAMH.
JESTEJBbHOCTH YUYUTEJSA C YYETOM IPOT'PAMMBI

BOCIIMTAHUS npenycmaTpuBaer:

MaKCHUMaJIbHOE UCIIOJIb30BaHUE BOCITUTATEJIbHBIX BO3MOXHOCTEH
coJiep>kaHusl Y4eOHbBIX KypcoOB JUisl (GOPMHUPOBAHUS Y OOYyHAIOIIUXCSI POCCUMCKUX
TPaJAMIIMOHHBIX  JTyXOBHO-HPAaBCTBEHHBIX M  COIMOKYJBTYPHBIX IIEHHOCTEM,
POCCUICKOTO UCTOPUUYECKOTO CO3HAHUS HA OCHOBE MCTOPUYECKOTO MPOCBEIICHUS;
moI00p COOTBETCTBYIOILIETO COJEPKAHUS YPOKOB, 3aJaHHil, BCIIOMOTATEbHBIX
MaTepHaoB, TPOOIEMHBIX CUTYALMH 7151 OOCYKICHU;

BKJIIOUEHHE B palboune MporpaMMbl MO KypcaM IEJEBbIX OPUEHTHPOB
pe3yibTaTOB BOCHUTAHUS, HUX YYE€T B ONPENEICHUU BOCIUTATEIBHBIX 3a]a4
YPOKOB;

BBIOOP METOJIOB, METOJMK, TEXHOJIOTHM, OKa3bIBAIOIIMX BOCHHUTATEIILHOE
BO3JICHCTBHE HA JTUYHOCTHh B COOTBETCTBUU C BOCITUTATEIBHBIM UCAIIOM, IIEIBI0 U
3alayaMyd  BOCTIMTAHUS, IIEJIEBBIMA OpPHUEHTHpPAMHU pE3yJbTaTOB BOCIHTAHUS;
peanu3aIyio MPUOPUTETA BOCIIUTAHUS B YICOHON JACATEITHHOCTH;

NPUBJICUCHUE BHUMAHHUS OOYYAIOIIUXCS K I[ICHHOCTHOMY  aCIeKTy
U3y4aeMbIX Ha YypoOKaxX TMpPEeIMETOB, SBJICHUNU U COOBITUH, WHUIMUPOBAHHE
00CYXXJICHU, BBICKAa3bIBAHUN CBOETO MHEHHS, BBHIPAOOTKH CBOEr0 JUYHOCTHOTO
OTHONIEHUS K U3YyYaeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM;

MIpUMEHEHNE HHTEPAKTUBHBIX (DOPM yueOHOM pabOThl — HHTEIICKTYaTbHBIX,
CTUMYJIMPYIOIIMX IMO3HABATEIbHYIO MOTHBAIIUIO, UTPOBBIX METOIHUK, JUCKYCCHUH,
JAIOMINX BO3MOKHOCTH MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO JTUAJIOTa;
IpyNIoBOM paboThl, KOTOpPAsi YIUT CTPOUTH OTHOIICHUS U JICMCTBOBATH B KOMaH/IE,
CIIOCOOCTBYET Pa3BUTHUIO KPUTUUECKOTO MBITIICHUS,

noOyXJAeHNEe OO0y4Yaromuxcsi COOJMI0aTh HOPMBI TOBENCHUSA, TIpaBUiIa
OOIIIEHUSI CO CBEPCTHUKAMU U TIEAArOTMUYECKUMHU pa0OTHUKAMH, COOTBETCTBYIOIIIHE
yKJaay o01eo0pa3oBaTeIbHON OpraHW3alliy, YCTAHOBJICHUE U TOMJCPKKY
noOposkenaTenabHo atMocheps;

OpraHW3allMI0 HACTAaBHMYECTBA MOTHBHPOBAHHBIX M 3PYJAHPOBAHHBIX
oOyJaronuxcs Ha/l HEYCIEBAIOIUMHU OJHOKIACCHUKAMH, B TOM YHCJIE C OCOOBIMH
o0pa30BaTeIbHBIMU  MOTPEOHOCTSIMHU, JAIOMIET0 OOYYaroNIMMCS  COLUATBHO
3HAYMMBIHN OTBIT COTPYIHHYECTBA U B3aUMHOM TTOMOIITH;

WHUIIMAPOBAHUE W  TOJACPKKY  HCCIEAOBATEILCKOW  JESTEIHHOCTH
oOy4Jaronuxcs, MJIAaHUPOBAHUE M BBHINMOJHEHUE WHAUBUAYAIbHBIX U TPYIIOBBIX
MIPOEKTOB BOCIHUTATENIbHOM HAIIPaBICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHMUE YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A» (YT JIYBJIIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHMSA

10 KUIIACC
Ha3zBanue KommuecTBo OCHOBHBIE BU/IbI JIEATEIIBHOCTH
OcHOBHOE cofepKaHUE
pazzeina (TeMbl) 4acoB 00yYaroIIMXCs
MHO0k€eCTBO 24 MHO0K€eCTBO, Onepauu Hcnonws3oBath TEOPETUKO-
JNEUCTBUTEIIBHBIX YUCEIL. HaJl MHOKECTBAMU U UX CBOWCTBA. MHO’KECTBEHHBIH anmnapar
MHOrouseHs!. Juarpammel Diiepa — Benna. IUI OIMCAHUSA XO4a PEIICHUS

PantmonanbHbie ypaBHEHUS
1 HEpaBEHCTBA.

CucTeMpl TMHEUHBIX
YPaBHEHUM

[IprmMeHeHue TeOpEeTUKO-
MHO>KE€CTBEHHOTO arnmnapara

JUJIs1 pELICHUS 3a/1a4.

Panmonanpnbie uncina. OOBIKHOBEHHEIE
U JICCATUYHBIE APOOH, TPOLICHTHI,
OCCKOHEUHBIC TIEPUOIUIECKHE APOOH.
[IpumMenenue qpobeit 1 NpOLEHTOB
JUISL pEUICHUS TIPUKIAIHbIX 3a]1a4.
JlericTBUTENBHBIC YHUCIIA.
PanroHanbHbIE U MppallMOHAIBHBIC
yucaa. ApupMeTnuecKkue oneparuu

C JICHCTBUTEIILHBIMH YHCJIaMH.
Moaynp AEWCTBUTENBHOTO YUCIIA U €T0
cBoiicTBa. [IpubnmxénHbIe
BBIYUCJICHUS, IPABUIJIA OKPYTJICHUS,
MPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIYKCJICHUH.

MaTEeMaTHYCCKUX 3aJ1a4, a TAKXKe
pealbHBIX MPOIIECCOB U SIBJIICHUIA.
OnepupoBaTh NOHATUSIMU:
palMOHAJIBHOE YUCII0, OECKOHEYHAas
nepuoaANdecKast Ipoob, MPOLIEHTHI;
HUppallMOHAIBHOE U ICUCTBUTEIHLHOE
YUCII0; MOAYJIb JEUCTBUTEIBLHOTO
YHCIIa; UCIIOJb30BaTh 3TU IMOHSATHS
MIpU IPOBEACHUU PACCYKICHUMN

U JI0Ka3aTeIbCTB, IPUMEHSATh JPOOH
Y TIPOIICHTHI JIJIs PeLICHUSI
MPUKIIAIHBIX 3a]1a4 U3 Pa3IMUYHbIX

OTpaciel 3HaHUU U peaJIbHOM KU3HU.

Hcnonb3oBath mpuOIMKEHHBIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS,
MIPUKUJIKY U OLIEHKY pE3yJIbTara
BBIUMCJICHHH.
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OCHOBHBIE METOJIbI PEIICHUS LIEIbIX

1 TpoOHO-pAIMOHATFHBIX YPABHCHHMA
Y HEPaBEHCTB. MHOTOWIEHBI OT OJHOMN
IIepEeMEHHOMU. JleneHne MHOro4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. TeopemMa
besy. MHOTOUJIEHBI € LEIBIMU

ko3 dunrentamu. Teopema Buera.
Pemenne cucrem TMHEUHBIX
ypaBHeHu. MaTtpuia cuctemsl
JIMHEWHBIX ypaBHEHUN. OnpenennTesnb
MaTpuULbl 2X2, €ro TEOMETPUUECKUIM
CMBICJI M CBOMCTBA; BEIYMCIIEHUE ETO
3HAYEHHUS; MPUMEHEHHE ONPeaeTuTENs
JUISL PEIIEHUSI CUCTEMbI IMHEUHBIX
ypaBHEHUI. Penienne npukiaaHbix
3a/1a4 C MOMOIUIBIO CUCTEMBbI JIMHEWUHBIX
YpaBHEHUM

[IpuMeHSTh pa3auyHbIE METOIbI
pelIeHus pallMOHAIbHBIX U APOOHO-
paLMOHAJIbHBIX YPAaBHEHUM; a TAKKE
METO]I HHTEPBAJIOB JIJISI PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHITUSIMA MHOTOUJICH
OT OJTHOM MIEPEMEHHOM, €T0 KOPHH;
IIPUMEHSATH JEJICHUE MHOIOWICHA

Ha MHOT'OWJIEH C OCTaTKOM, TEOPEMY
besy u reopemy Bueta qis pemienus
3a7a4.

OnepupoBaTh NOHATUSIMA: CUCTEMA
JIMHEWHBIX YPaBHEHUW, MATPHUILIA,
ONPENECTNUTENIb MATPHUIIBI.
Hcnonws3oBaTh CBOKCTBA
onpeaenuTelist 2 X 2 1Jisi BBIYUCICHUS
€ro 3Ha4YCHUs, IPUMEHSITh
ONPENECTUTEIIN JJIs1 PEUICHUS] CUCTEMBI
JIMHEVHBIX YPABHEHUMU.
MoaenupoBaTh peajgbHbIE CUTYalluu
C IMOMOIIBIO CUCTEMBI JIMHENHBIX
YPaBHEHHUM, UCCIIEI0BATh
MOCTPOEHHBIE MOJAEIH C IOMOILBIO
MATPHIL U OIIPEIICITUTEIIE,
VHTEPIPETUPOBATH MTOTYUYECHHBIN
pe3ysbTar
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OyHKIUU U TpadUKu.
Crenennast QyHKIUS
C LIEJIBIM [TOKA3aTeNIEM

12

OyHKIUSA, CIOCOOBI 3a/1aHus (QYHKIIUH.
B3anmuo oOpaTHbIe GyHKIINH.
Komnoszumms ¢pyuxkmwmii. ['padux
byHKUIMU. DIIeMEHTapHBIE
npeobpazoBanus rpadhuKoB GyHKIIH.
OO6acTh onpeieNieHuss © MHOKECTBO
3HaueHu pyukiuu. Hynu ¢pyHkiumu.
[TpoMexXyTKH 3HAKOTIOCTOSIHCTRBA.
YETHbie 1 HEUETHBIC (DYHKITUU.
[Tepuoauueckue GyHKIINU.
[TpomexyTk MOHOTOHHOCTH
dbyHkud. MakcuMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonpiiee 1 HauMeHbllee
3Ha4YCHHUE (DYHKIMH HA TPOMEXKYTKE.
Jluneiinas, kBaJpaTuuHas U APOOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe
UCCJIEIOBAHNE U TIOCTPOCHHE IPaPUKOB
3TUX (PYHKIU.

CreneHsb ¢ 1ebIM M0Ka3aTelIeM.
bunom HeroTona.

CrenenHast pyHKITUS C HATYPaJTbHBIM
U LIeJIBIM IToKa3aTtesieM. E€ cBoiicTBa

U rpaduk

OnepupoBath MOHATUAMU: PYHKIUSA,
crocoObI 3a7aHust PYHKIINN; B3aHMHO
oOpaTHbie PYHKITUN, KOMIIO3HUITUS
byukui, rpapuk PyHKIMM, 0071aCTh
OTpe/ieNICHUs] © MHOKECTBO 3HAUCHU N
byHKIUU, HYJIH QYHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHasA, KBaJpaTuyHasi, TpoOHO-
JMHENHAs U CTeneHHast (QYHKIIUH.
BrITOTHATE 251eMEeHTapHBIC
npeoOpazoBanus rpa@uKoB QyHKIIHIA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WM HEYETHOCTD (DYHKIIAH,
NEePUOUIHOCTD (PYHKITUU, HAXOJAUTH
MPOMEKYTKA MOHOTOHHOCTH
GYHKIINHA, MAKCUMYMBI 1 MUHAMYMBI
dbyHKIIMK, HAaUOOJbIIIEe U HAUMEHbIIIEEe
3HaueHue (PYHKIIMU HA TIPOMEKYTKE.
dopMyIHUpoBaTh U WILUTFOCTPUPOBATH
rpaduyecKu CBOMCTBA JIMHEHHOM,
KBaIpaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (YHKITH.

Bripaxkats popmynamu 3aBUCIMOCTH
MEXTy BETUIMHAMH.

3HaTh ONpeIeiCHUE U CBOMCTBA
CTEIEHU C LIETbIM MMOKa3aTeNeM;
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noAXoAsIyIo (opmy 3anucu
NENUCTBUTEb-HBIX YUCEI JJI PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPEICTABICHUS
JTAHHBIX

ApudmeTnueckuil KOpeHb 15 ApudpmeTrueckuii KOpeHb dopmyanpoBaTh, 3alUCHIBATH
N-O CTEIECHH. HaTypaJIbHOM CTENEHU U €ro CBOICTBA. | B CUMBOJIMUECKOU (popme
WppanuoHanabHble [IpeoOpa3oBaHus YMCIOBBIX Y MCTIOJIb30BAaTh CBOMCTBA KOPHS
YpaBHCHUs BBIPAXEHUM, COJEPKAIINX CTEIIEHU N-oii cCTeTeHu AJis peoOpazoBaHus
Y KOpHH. BBIPAKEHUU.
WppanmonanbHble ypaBHEHHUS. HaxoauTs pemenust uppamoHaIbHbBIX
OCHOBHBIE METOBI PEIICHUS YPaBHEHHUH C TOMOIIIBIO
UppaIMOHATIFHBIX YPaBHEHHIA. PaBHOCHJIBHBIX TIEPEX0/I0B HITH
PaBHOCUIIbHBIE TTEPEXObI B PEILICHUN OCYIIECTBJISISI TPOBEPKY KOPHEH.
UppaIMOHATIFHBIX YPaBHEHUIA. Ctpouts rpaduk QyHKINN KOPHS
CaoiictBa 1 rpaduk KopHs N-0if N-0i1 cTernenn Kak 0OpaTHOM
CTENEHU KaK (PYHKIIMH 0OpaTHOU JU1sl QYHKIIUU CTENEHH C HATypajJbHbIM
CTETICHH C HATypaIbHBIM IOKa3aTeieM | ITOKa3aTeaeM
[TokazarenbHast PyHKIHMSL. 10 Crenens ¢ paluoOHaJIbHBIM dopmynupoBath onpezesieHne

Iloka3arenbHbIe ypaBHEHUS

IIOKa3aTeIeM U €€ CBOMCTBA.
[TokazaTenbHas pyHKIUsA, €€ CBOWCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GyHKUMY U1 pelIeHUs] ypaBHEHUM.
ITokaszaTenbHble ypaBHEHHS. OCHOBHBIE
METO/bI PELICHHS TOKA3aTEIbHBIX
ypaBHEHUN

CTENEHU C pallMOHAIbHBIM
IIOKa3aTENEM.

BrinonusaTe npeobpazoBanus
YHUCJIOBBIX BBIPAXKEHUIM, COIEPKAIINX
CTENEHU C pallMOHATBHBIM
MIOKAa3aTeJIEM.

Hcnonp30Bath HUPPOBBIE PECYPCH
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JUIS IOCTpOeHUs Tpaduka
NO0Ka3aTeNbHON (PYHKIIMU U U3yUEHUS
€€ CBOMCTB.

Haxoauth pemienus moka3aTelbHbIX
YpaBHECHUU

Jlorapudmuueckast GyHKIIHS. 18 Jlorapudwm yucna. CoiicTBa JlaBathb onpenesneHue Jorapudma
Jlorapudmuyeckue norapudma. Jlecarnyasie u YHClIa; IECATUYHOrO U HaTypalbHOIO
YpaBHEHUS HaTypaJibHbIE JIOTAPU(DMBI. jorapugpma.
[IpeobpazoBaHue BbIpaKEHUH, Hcnonb3oBath cBOMCTBA JTIOTapu(hMOB
coJiepKallux Jorapu(pmsl. JUTs IpeoOpa3oBaHus
Jlorapudmuueckas GyHKIHS, Jorapu(pMUUECKUX BBIPAKEHUH.
e€ cBoiicTBa U rpaduk. Crtpouts rpaduk gorapupmMudecKoin
Ucnons3oBanue rpaduka QyHKIuu byHKIIMM KaKk 00paTHOM
JUIS peIlIeHUs] ypaBHEHUH. K MTOKa3aTeIbHON U MCIIOIh30BATh
Jlorapudmuueckre ypaBHEHUS. CBOMCTBA JIorapuPpmMuueckoil PyHKIIUU
OCHOBHBIE METOBI PEIICHUS JUIS pEIIeHus 3a1a4.
aorapu(pMUUECKUX YpaBHEHHI. Haxoauts pemienus
PaBHOCUIIBHBIE IEPEXOIBI B PELLIEHUN Jorapu(pMUYECKUX YpABHEHU I
norapu(pMUUECKUX YpaBHEHHHA C MOMOIIBIO0 PABHOCUIIBHBIX MIEPEXO0I0B
WJIH OCYIIECTBIISAS IPOBEPKY KOPHEH
Tpuronomerpudeckue 22 CuHyc, KOCUHYC, TAHTEHC U KOTaHreHe | JlaBaTh ompe/eneHns CuHyca,

BBIPAKCHHUA U YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCUHYC,
ApPKKOCHHYC U apKTAaHI'€HC YUCIOBOIO
aprymeHTa.

TpuroHomerpuyeckas OKpy>KHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHI'€HCa
YHUCJIOBOI'O apIyMEHTA; a TAKKe
apKCHHYCa, apKKOCHHYyCa U
apKTaHI€HCa YUCIIa.
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OTIpeICIICHUE TPUTOHOMETPUYECKHUX
(GYHKIMNA YUCIOBOTO apryMEHTAa.
OCHOBHBIE TPUTOHOMETPUYECKUE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPHUUYECKHIX BBIPAKCHUH.
Pemenne TpuroHomMeTpuueCKux
YpaBHEHUM

[TpuMeHsITh OCHOBHBIE
TPUTOHOMETPHUUYECKUE (POPMYIIBI

JU1s1 TpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHHH.
[TpumeHsITh HOPMYITBI TPUTOHOMETPHUH
JUTSL PEIICHUs OCHOBHBIX THIIOB
TPUTOHOMETPHUCCKUX YPaBHEHUN

[TocnemoBaTenbHOCTH
U TIPOTPECCHUH

10

[TocnenoBarenbHOCTH, CIIOCOOBI
3a1aHus MTOCIEA0BATEIbHOCTEN.
Metoa MaTeMaTH4eCKON MHIYKIIUH.
MOHOTOHHBIE U OTPAHUYEHHBIE
nocnenoBarenbHocTu. Mctopus
aHajM3a 0ECKOHEYHO MaJlbIX.
Apudmernueckas u reOMETpUYECKast
MPOTPECCUH.

beckoneuHo yoObiBaroiast
reOMETpHUUECKasi IPOTrPECCHS.
CyMMa 0eCKOHEUHO yOBIBaIOLIEH
F€OMETPUYECKON MPOTrPECCUM.
JIMHEWHBIN U YKCIIOHEHIIUAJILHBIN
pocrt. Huco e.

dopMyia CIOKHBIX IIPOLIEHTOB.
Hcnionp3oBanue nporpeccun

JUISl PEIICHUST PeaIbHbIX 3a7a4
MIPUKIIAIHOTO XapaKTepa

OneprpoBaTh NOHITUSIMU:
MOCJIEIOBATEIHHOCTD, CITIOCOOBI
3a/IaHus TIOCJIE0BATEILHOCTEH;
MOHOTOHHBIE 1 OTPAHUYEHHBIE
MOCJIEI0BaTEILHOCTH; UCCIIEIOBATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTb U OTPAaHUYEHHOCTb.
[TonydaTe npeacTaBiaeHUE

00 OCHOBHBIX HJICSIX aHAJIM3a
OECKOHEUHO MaJbIX.

JlaBaTp onpeneneHue
apupMETHIECKON 1 TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKWCTBA
apu(pMETHIECKON U TEOMETPUIECKOM
MPOTPECCUU, HAXOAUTH CYMMY WICHOB
MPOTPECCUH, & TAKKE CYMMY WICHOB
OECKOHEYHO yOBIBAIOIICH
reOMETPUYECKOI MPOTrpeCCUu.
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Hcnons3o0BaTh nporpeccuu

JUISL PEIICHUS 3a/1a4 [TPUKIIATHOTO
XapakTep.

[TpumeHsITh POPMYITY CIOKHBIX
IIPOLICHTOB IS PEIICHUS 3a1a4
U3 pEabHOU MPAKTUKH

HenpepriBHble GyHKIUY.
[IpousBonHas

20

HenpepriBable PyHKIIUU U UX
cBoiicTBa. Touka pa3psbiBa.
AcuMnToTsl rpaduKoB PYHKITUH.
CaoiicTBa (DyHKIIMIT HETIPEPHIBHBIX
Ha OTpe3Ke. MeTo1 MHTEPBaJIOB

JUISL PELLICHUS] HEPABEHCTB.
[IprimeHeHne CBOKCTB HEMPEPBIBHBIX
GyHKUMN JUIsl pelieHus 3a1ay.
IIepBas u BTOpast MpOU3BOAHBIE
dbynknuu. Onpeaenenue,
reOMETPUYECKUIA U (PU3NYECKUN CMBICIT
IIPOU3BOJHON. Y paBHEHUE
KacaTelbHOHN K rpaduKy pyHKIUU.
[Ipon3BoIHBIE 3JIEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IPOU3BENCHUS, YACTHOTO U
KOMITO3ULIMH (DYHKITUI

OnepupoBaTh MOHATUAMH: PYHKIUS
HEIpepbIBHAA HAa OTPE3KE, TOUKa
paspbiBa (YHKIIUU, ACUMIITOTA
rpadguka QyHKIIUH.

[IpuMeHsTh CBOKMCTBA HEMPEPHIBHBIX
GyHKUMNA 17151 peleHus 3a1a4.
OnepupoBath NOHIATUSIMU: TIEPBAsi U
BTOpasi MPOU3BOJIHbIC (DYHKIUU;
NOHUMAaTh QU3HUECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3aMUChIBaTh YpaBHEHUE KACATEIbHOM.
Bpruncisats NpoU3BOJHBIE CYMMBI,
POU3BEIEHUS, HACTHOTO U CIOKHOMN
byHKIUH.

N3yyaTh Npou3BOIHBIE AJIEMEHTAPHBIX
byHKIHA.

Hcnonbs30BaTh reOMETPUUYECKUN U
(U3UICECKHUI CMBICT IPOX3BOHOM

JUISL peLIEHUs 3a]1a4
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[ToBTOpEeHME, 0000MIIEHNE, 5 OcHOBHBIE TTOHATHUSA Kypca

cucTeMaTHu3anusd 3HAaHUU

anreOpbIu Hayaja MaTeMaTHYECKOTO
anann3al( knacca, 0000IIeHIE U
cUCTeMaTH3aus 3HaHUU

[IprMeHATh OCHOBHBIE OHATHUSA Kypca
anreOpsl M HaYaJl MAaTEMaTUYECKOrO
aHanu3a U pelIeHus 3a1a4y

13 PEaJbHOM KU3HU U IPYTUX
LIKOJIBHBIX IPEIMETOB

OBILIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
KosuvecTtBo 4acoB JJIeKTPOHHbIE
Ne  HaumeHoBaHuUe pa3iesioB M TeM (undposbie)
Konrpoabnbie  IIpakTtuueckue
n/n  mporpaMmsl Bcero oOpa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
MHO0KECTBO I€MCTBUTEIBHBIX YUCEIL.
1 MHOrOo4JIEHBI. PaHI/IOHaJ'IBHI)I(i ypaBHEHUA U 24 5 https://resh.edu.ru/
HepaBeHCTBA. CHUCTEMBI JIMHEUHBIX
YpaBHEHUU
5 Oyukiuu U rpaduku. CteneHHas QyHKIHS 12 1 httos://resh.edu.ru/
C LEJIBIM [TOKa3aTeIeM
3 ApudmeTnueckuii KOpeHb N-0il CTENEHHU. 15 1 https://resh.edu.ru/
HppanmoHaibHble ypaBHEHUS
4 [TokazatenbHas pynkuus. [lokazarenbHbie 10 1 https://resh.edu.ru/

ypaBHEHUS
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Jlorapudmmueckas GyHKIHUSA.

18 1 https://resh.edu.ru/

Jlorapudmuueckre ypaBHEHUS
T

PUTOHOMETPUYECKUEC BBIPAKCHUS U 29 1 https://resh.edu.ru/
ypaBHEHUS
[Tocnen0BaTeIbHOCTH U MPOTPECCHH 10 1 https://resh.edu.ru/
HenpepoiBable Gynkiuu. [IponsBoanas 20 1 https://resh.edu.ru/
IT

OBTOPGHI/IG, 0000111eHHEe, cCUCTEMaTH3als 5 5 httos://resh.edu.ru/
3HAHHM

OBIIEE KOJIMYECTBO YACOB I1O 136 11

[TIPOITPAMME
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TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJII'EBPA 1 HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A» (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMS

11 KJIACC
Ha3Banue Komnuectso OcHOBHOE coziepaHue pas3zeiia OcCHOBHBIE BUJIbI AEATENBHOCTH
pazjeina (TemMbl) 4acoB (TembI) 00yJarOIIMXCs
UccnenoBanune (GyHKUUN 22 [IpumeHeHne Npou3BOIHOM Ctpouts rpaduk KOMIO3ULUH

C IIOMOIIIBIO IPOU3BOTHOU

K UCCJIEJOBAaHUIO (PyHKLINH

Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenue HanOoIbIIETO U
HAaMMEHBIIEro 3HaYeHUs HENPEPBIBHOU
(yHKUIMU Ha OTPE3KE.

[Ipumenenune npon3BOIHOM

JUTSl HAXOKICHUST HAaWITYYIlIEerO
pelieHus B MPUKIIAIHbIX 3aa4ax,

IUTSI OTIPEACIIEHUS] CKOPOCTH U
YCKOPEHHMSI POLECCA, 3aJaHHOIO
dbopmyIion umu rpaguKoMm.
Kommnozuims ¢GpyHKUIuM.
['eomeTpuueckue 006pa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAUHATHOMU
MJI0CKOCTH

GYHKIUNA ¢ TOMOIIBIO 3JIEMEHTAPHOTO

HCCIICAOBAaHU U CBOMCTB KOMIIO3MIIHUH.

Ctpouth reoMmeTpuyeckue o0pasbl
YpaBHEHHI U HEPABEHCTB

Ha KOOPJAMHATHOM MIOCKOCTH.
Hcnonb30BaTh MPOU3BOIHYIO

JUTS UcclieIoBaHust QyHKITUN

Ha MOHOTOHHOCTb U SKCTPEMYMBI;
HaXOJUTh HAaNOOJIbLIIEE U HAUMEHBLIEE
3Ha4YeHUS (PYHKIIUU HETIPEPHIBHOM HA
OTpE3KE; CTPOUTH rpapuku PyHKIUI
HAa OCHOBAHUM ITPOBEAEHHOTO
VCCJIEI0BAHUS.

Hcnonws3oBaTh NpOU3BOAHYIO

JUTSL HAXOKJIEHU Sl HAWITYYIIIero
pelIeHUs B IPUKJIIAIHBIX, B TOM YHCIIE
COIIMAIbHO-PKOHOMHYECKHUX, 3a/a4ax,
JUTS ONIPEAEIIEHHS] CKOPOCTH

Y YCKOPEHUS Mpouecca, 3aJaHHOTO
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dbopmyIion uiau rpaduKoMm.

[Tosyuats npeacTaBieHue o
IIPUMEHEHUH IIPOU3BOJHOMN
B PA3JIMYHBIX OTPACISAX 3HAHUUI

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Has, 0CHOBHOE CBOMCTBO OnepupoBaTh NOHITUSIMU:
nepBooOpa3HbIX. [lepBooOpasnbie nepBOOOpa3Has U ONpeaeAEHHbBIN
aneMeHTapHbIX QyHKIui. [IpaBuna unTerpai. Haxoauts nepBoodpasHbie
HaXO0XJICHUS IePBOOOPA3HBIX. AJIEMEHTAPHBIX PYHKIMMN U BBIUUCIATH
HNurerpan. ['eoMmeTprudeckuii CMbICIT uHTerpai no gpopmyne HeroTona—
VMHTErpasga. Beraucienue JleliOHuIA.

OIIPENICNIEHHOT0 UHTErpaJia Mo Haxonaute nomanu maockux Guryp
dbopmyne HetoTona— JleiiOHua. 1 00BEMBI TEJT C ITOMOIIBIO
[Ipumenenue uHTErpana onpeaeaEéHHOro MHTErpaia.

JUTS1 HAXOXKIEHUS TI0IIAIeH 3HAKOMUTHCS C MATEMaTUYECKUM
MJIOCKUX (Uryp v 00HEMOB MO/JICJIMPOBAHUEM Ha IIPUMEPE
r€OMETPUYECKUX TEIl. nuddepeHnnanbHbIX YpaBHEHUH.
[Tpumeps! pemennii [Tomy4aTps mpeaCTaBICHUE O 3HAYCHUU
muddepeHnanbHbIX YpaBHEHU. BBEJCHUS MMOHATHS UHTErpaia
MareMaTtnyeckoe MOAEIUPOBAHUE B Pa3BUTHH MaTEMaTHKH

peanbHBIX MPOLIECCOB C TOMOIIBIO

muddepeHnnanbHbIX YpaBHCHHM

['padpuxu 14 Tpuronomerpuueckue GyHKIMH, UX Hcnonb3oBaTh HUGPOBBIE peCypChl

TPUTOHOMETPUUECKUX CBOMCTBA U TpauKH. JUIS1 TIOCTPOCHHUS TPaUKOB

GyHKIHA. OT160p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (DYHKITHU U

Tpuronomerpuyeckue YPAaBHEHHUM C IOMOILBIO U3y4YE€HUsI UX CBOMCTB.

HEpaBEHCTBA TPUTOHOMETPHUUECKON OKPYKHOCTH. Pemars Tpuronomerpudeckue
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Pemenne TPUTOHOMCTPHYCCKHUX
HCPABCHCTB

YPaBHEHHUS U OCYILIECTBIISITh OTOOP
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPHUUECKON

OKpPYKHOCTH.

[TpumensTh HOPMYIBI TPUTOHOMETPHUU
JUISl pELIEHUS] OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonb30Bath UPPOBBIE pECYPChI
JUTSl IOCTPOEHHMS U UCCIIEIOBAHUS
rpagukoB QyHKIHIA

HppanmonansHsle,
ITOKA3aTEeIIbHBIE U
JorapupMuIecKue
HEpaBEHCTBA

24

OCHOBHBIC METOIBI PEIICHHUSI
MOKa3aTeIbHbBIX U JOTapu(PMUIECKUX
HEPABEHCTB.

OCHOBHBIC METOJIBI PEIIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UPpaMOHATBHBIX, TOKA3aTEIBHBIX H
norapuMUYECKUX YPaBHEHUH U
HEPaBEHCTB

[IprMeHATH CBOMCTBA ITOKA3aTEIBHON
U jorapupmuueckoil pyHKuui

K PELICHUIO TOKa3aTeNIbHbIX U
Jorapu(pMHUECKUX HEPABEHCTB.
OG6ocHOBaTh paBHOCWJILHOCTh
NIEPEXOOB.

Pewate uppanronanbHbie U
KOMOMHHPOBAaHHbIE HEPABEHCTBA,

C TIOMOIIBIO PABHOCUIIBHBIX
ePEXO0B.

Hcnonb3oBath rpaduueckre METO b
Y CBOICTBA BXOJSIIUX B ypAaBHEHHE
WJIM HEPABEHCTBO (DYHKITHIA

JUIS pellieHus 3aaun

34



KomrnekcHble uncia 10 Kommnekcusie uncna. Anreopandeckas | OnepupoBaTh MOHATUSIMU:
U TPUTOHOMETpUYECcKask (GOPMBI 3aMKUCH | KOMIIJICKCHOE YHCIIO U MHOYKECTBO
KOMIUIEKCHOTO YHCTIA. KOMILJIEKCHBIX YHCEN.
Apudmernueckue onepanuu [IpeacTaBasTh KOMILUIEKCHBIE YHCIIA
C KOMIUIEKCHBIMHU YHUCIIAMHU. B ajreOpanveckoit u
N300pakeHre KOMILIEKCHBIX YUCE TPUTOHOMETpHUECKOU (hopme.
Ha KOOPAUHATHOM IJIOCKOCTH. Brinonusate apudpmeTndeckue
®opmyna Myaspa. Kopuau n-oit oTepaluy ¢ HUMHU.
CTETMEeHH U3 KOMIUIEKCHOTO YHKCIIa. N3o0paxkath KOMIUIEKCHBIC YUCIA
[IpuMeHeHre KOMIUIEKCHBIX YK Cell Ha KOOPJAMHATHOM TJIIOCKOCTH.
JUTsl petieHust GU3NIECKuX U [Tpumensars popmyny Myaspa u
reOMETPUYECKUX 3a/1a4 MOJTy4YaTh MPEJCTABICHUE O KOPHIX
N-0H CTENEHU U3 KOMIUIEKCHOTO YHCIIa.
3HAaKOMUTHCSA C PUMEPAMU
MPUMEHEHUST KOMITJIEKCHBIX YHCeT
JUIS1 pELICHUS] TEOMETPUUECKUX U
bu3nIecKux 3a1a9
HarypanbHble U 11e51b1€ Yrcia 10 HarypanbHble u 11ebie ynca. OnepupoBaTh MOHITUSMU:

[IpumeHenne MpU3HAKOB ACIUMOCTH
uenbix yncen, HOJl u HOK, ocraTkoB
10 MOAYJIIO, anroputMma EBkinnaa

JUISL pEIICHUS 3aJ1ad B IEJIbIX YMCiIax

HATypaJbHOE U LIEJIOE YUCIIO,
MHOYECTBO HATyPAJIbHBIX U LEBIX
yuced.

Hcnonp30BaTh NpU3HAKYU AEIIUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/I n HOK HarypanbpHBIX YHCEIT;
anroput™ EBKkinaa i permeHuns
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3agad.

3anucrIBaTh HaTypaJIbHBIC YHUCJIA

B Pa3JIMYHBIX ITO3UIUOHHBIX CUCTEMAX
CUHNCJICHUA

Cucrembl pallMOHAJIBHBIX, 12 Cucrema 1 COBOKYITHOCTb YpaBHEHUH. OnepupoBarh MOHATUAMH: CHCTEMA H
UPPALMOHAIBHBIX PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI- COBOKYIHOCTb YPaBHEHUU U
MOKa3aTeIbHbIX CJIEICTBHSL. HEPaBEHCTB; PEUIEHUE CUCTEMbBI UITU
U JIOTApUPMUYECKUX OCHOBHBIE METO/IBI PELICHUSI CHCTEM U | COBOKYITHOCTH; PAaBHOCHUJIHHBIE
YpaBHEHUI COBOKYITHOCTEW PallMOHAJIbHBIX, CUCTEMbI U CUCTEMBI-CJIE/ICTBHS.
MPPALMOHATIBHBIX, TOKA3aTEIbHbIX U Haxonuts penieHus cucteM u
jorapu(pMUUECKUX YpaBHEHUI. COBOKYITHOCTEH LIEJIBIX
[IpuMeHeHre ypaBHEHHI, CUCTEM U palMOHAIBHBIX, UPPALIUOHAIIBHBIX,
HEPABEHCTB K PEUICHUIO MOKAa3aTeJIbHBIX U JIOTapUPMUUECKUX
MaTEMaTUYECKUX 3a7a4 U 3a1a4 ypaBHEHUI U HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKU U [IpuMeHsTh cUCTEMBI YpABHEHU N
peanbHON KU3HH, UHTEPIIpETaLUs K PEIIEHUIO TEKCTOBBIX 3a/1a4
IIOJIYYEHHBIX PE3YyJIbTaTOB U3 pa3IMYHBIX 00JIacTeN 3HaHUM 1
peanbHOM KU3HU; UHTEPIPETUPOBATH
MOJIyYCHHbBIE PEILICHHUS.
Wcnonw3oBath mudpoBbie
pecypchl
3agauu ¢ mapameTpamu 16 PanmmonansHeie, MppallMOHAIIBHBIE, BriGupats cioco6 pereHus

MOKa3aTelIbHbIE, TIOTapu(MUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHMS,
HEPABEHCTBA U CUCTEMBI

palMOHAJIBHBIX, UPPALIMOHAIIBHBIX,
MOKA3aTeNIbHBIX, TOTapU(PMUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHUI
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C mapameTpamu.
[TocTpoenue u uccnenoBanue
MaTEMaTUYECKUX MOJEJIEH PEAJIbHBIX
CUTYyallli C MIOMOIIBIO YPABHEHUH,
CUCTEM ypaBHEHHI 1 HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COAEPKAIINX
MOJYJIA U ITAPAMETPBI.

[TpumensTs rpadguueckue u
AHAJIMTUYECKUE METOABI JUIsl PEIICHUS
YPaBHEHUI U HEPABEHCTB

C IapaMeTpaMH, a TaKkKe
uccienoBanye QyHKIUN METO1aMU
MaTeMaTU4YECKOr0 aHAJIN3a.

Crtpouts U uccie10BaTh
MaTeMaTUYECKUE MOJIETHN PEATBHBIX
CUTYyallli C IIOMOIIBIO YPAaBHEHNUH,
HEPABEHCTB U CUCTEM

C mapaMeTpaMu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTH3alus 3HAaHUN

16

OCHOBHBIE ITOHITHS U METOJIBI Kypca,
000011IEHNE U CUCTEMATHU3AlUA 3HAHUI

MopennpoBaTh peajIbHbIE CUTYalluN
Ha SI3bIKE aJIreOpbl, COCTABISATh
BBIPAKEHMUSI, ypaBHEHUS, HEPABEHCTBA
Y UX CHUCTEMBI 110 YCJIIOBHIO 33J1a4H,
UCCIIENOBATh TIOCTPOCHHBIE MOJEIIN

C UCII0JI30BAHMEM amrapaTa ajareopsl,
MHTEPNPETUPOBATH NOJTYYECHHBIN
pe3yJbTart.

[TpumensTh GyHKIUN

JUTSI MOJEITMPOBAHUS M HCCIIEOBAHUS
pEaJIbHBIX IPOLIECCOB.

Pemats npuknaaHele 3a1a4u,
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B TOM 4YHCJIC COLIUAJIbHO-

HKOHOMUYECKOTO U
(bU3UIEeCKOTro xapakrepa,
CpelCTBAMHU anreOpsbl 17}

MaTEMaTH4ICCKOI'O aHaJIn3a

OBHIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
KoumnuecTBo yacos JJIeKTPOHHBIE

Ne (uudposbie)
HaumeHoBaHMe pa3iejioB M TeM MPOTrPpaMMbl Kontpoabnbie IIpakTnyeckue

n/n Bcero oOpa3oBaresibHbIC

padoThI padoThI
pecypchbl

" .

1 CCHeHOBaHIfe yHKUHH ¢ IOMOULBHO 22 2 https://resh.edu.ru/
MIPOU3BOIHOM

2 [TepBoOoOpa3Hasi 1 HHTETpaI 12 1 https://resh.edu.ru/
r 78

3 PaUKH TPHTOHOMETPHYCCKHX (yHKIUHH 14 1 https://resh.edu.ru/
TpuroHoMeTpruyecKue HepaBeHCTBA

4 UppanmonansHblie, ToKa3aTeabHbIE U 24 1 https://resh.edu.ru/
norapuMHUIECKre HEPaBEHCTBA
KommiekcHbie uncia 10 1 https://resh.edu.ru/
HarypanbHble u 1ienpie yucia 10 1 https://resh.edu.ru/
CucreMbl palliOHaIbHBIX, HPPALMOHATBHBIX 12 1 https://resh.edu.ru/
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MOKa3aTeIbHBIX U JOrapu(HMUYECKUX

YPaBHEHHM
8 3aaum ¢ mapaMeTpamu 16 1 https://resh.edu.ru/
9 HOBTOPGHI/IG, 00001IIeHHE, CUCTeMATH3AITHS] 16 ) https://resh.edu.ru/
3HAHU
OBIIEE KOJIMYECTBO YACOB IIO 136 11 0

I[TPOI PAMME

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «'EOMETPHUS»

10 KJIACC
Ha3Banue KonuuaectBo OcHOBHBIE BUJIBI JEATEIHLHOCTH
OcHOBHOE cofepKaHne
pazjena (TeMbl) Kypca 4acoB yqammxcst
BBeneHune B ctepeoMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Onpenensars MIOCKOCTh KakK (GUTypy,

¢durypsl.
[ToHsATHA cTEpEeOMETpUN: TOUKA,

npsiMasi, IIIOCKOCTh, TPOCTPAHCTBO.
OcHOBHBIE NTpaBUiia U300paKeHUs

Ha PUCYHKE TUIOCKOCTH, NapaJIIeIbHBIX
IpSIMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[TonsTHS: IepeceKarouecs MIOCKOCTH,
nepeceKaronecs npsimasi ¥ IIOCKOCTh;
HOJIYIIPOCTPAHCTBO.

MHororpaHHuKH, H300paxeHue
MPOCTEUIIUX MPOCTPAHCTBEHHBIX

B KOTOPOU BBIMIOJIHAETCS TIIAHUMETPUS.
Jlenath NpoCTENIINE JIOTUYECKUE
BBIBOJbI N3 AaKCUOMATUKH TIJIOCKOCTH.
[IpuBOIUTH PUMEPHI PEATBHBIX
00BEKTOB, HICATH3AINEH KOTOPBIX
ABJISIFOTCSI aKCUOMBI TEOMETPHH.
N3y4yarh, NpUMEHSATH MPUHIIUIIBI
MMOCTPOCHUS CEUCHU.

Hcnonb30BaTh 11t HOCTPOEHUS
CEUEHHM METO/I CJICIOB, METO/I
BHYTPEHHETO POCKTUPOBAHUS, METO]I
MEPEHOCA CEKYIIEN MIOCKOCTH.
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buryp, HeCyIecTBYIOIUX 0OBEKTOB.
AXCHOMBI CTEPEOMETPHH U TIEPBbIC
CJIEJICTBUS U3 HUX.

CriocoOpl 3a/1aHus NPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE.

O603HaYeHUS PSAMBIX U TUIOCKOCTEH.
Ceuenus. 300paxeHue ceueHuit
nupamMuibl, Kyoa u mpu3Mbl, KOTOPBIE
MIPOXOJST uepe3 ux peopa.
N306paskenre nepeceveHus
HOJIyYEHHBIX IJIOCKOCTEH.
PackparnirBanie NOCTPOSHHBIX CEUEHUI
pa3HBIMH [IBETAMHU.

MeTon ciie1oB 1Sl TOCTPOSHUS
ceueHuid. CBOMCTBa niepeceyeHui
npsAMBIX U TuiockocTel. [loctpoenne
CEYCHHUH B MUpaMuUe, Kyoe 1mo TpéM
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMnCh MIaros
HOCTPOCHHUS.

[ToBTOpEHNE IIIAHUMETPUMU.

Teopema 0 MponOPIHUOHATBHBIX
otpeskax. [logoOue TpeyroabHUKOB.
Teopema Menenas. Pacyérsr

B CEUCHUSX Ha BRIHOCHBIX YepTEXkKax.
HcTopus pa3BUTHS TUTAHUMETPHHIH
CTEepEOMETPUU

PemaTte cTepeoMeTpuuecKue 3a1auu:
Ha oTpeJielieHUe BUa CEUCHUS U
HAaXO0XKJECHUE €ro MIOIAIHN.
AKTyanu3upoBaTh (HaKThl U METOJIbI
TJIAaHUMETPHH, PEJIEBAaHTHBIE TEME,
MPOBOJIUTH AHAJIOTUH.

Hcnonb30BaTh MpU pELICHUH 33724
CJIeAYIONINE MNIAHUMETPUYECKHE (PaKThI
Y METOJBI:

Teopembl Darneca u

O MPOMOPLUHOHATBHBIX OTPE3KaX.
AJITOpUTM JENEHUS OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenasi.

PaBHOOCAPEHHBIN TPEYTOJIBHHUK.
PaBHOCTOPOHHMI TPEYTOJIBHUK.
[IpsIMOYTOJIBHBIN TPEYTOJIbHUK.
CBONCTBO CpeiHEN JIMHUU
TpeyrojbHukKa. CBOMCTBO OMCCEKTPUCHI
yriia Tpeyrojbarka. CBONCTBO MeJIMaH
TPEYTrOJIbHUKA.

[TpusHaku mo100us TPEYTOIHLHUKOB.
[Tonyuath npencTaBiaeHus 00 OCHOBHBIX
ATarax pa3BUTUs TEOMETPUUKAK
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHS
TE€XHOJIOTUH
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B3auMHoe pacrionoxeHune
MPSIMBIX B IPOCTPAHCTBE

B3anmHo€e pacnonoxeHue npsiMbIx

B IIpocTpaHCcTBe. CKPEIUBAIOIIUECS
npsimele. [TpU3Haky CKpeluBarOIMXCs
OPSIMBIX.

[TapannenbHbie MPSIMbIE B MPOCTPAHCTBE.

Teopema o CyniecTBOBaHUU U
€MHCTBEHHOCTUIIPSIMOM MapajuiebHON
TAHHOM IIPSAMOU, ITPOXOIALIEN Yepe3
TOYKYITPOCTPAHCTBA U HE JIEKAIIEH

Ha JAHHOM IPSMOM.

JlemMma 0 nepeceyeHnn napajyiesIbHbIX
IPSIMBIX INTOCKOCTHIO. [TaparniensHOCTh
TpEX NpsiMbIX. Teopema o TpEx
NapaJJIEIbHBIX HPSIMBIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapannenbHOE TPOEKTUPOBAHHUE.
OcCHOBHBIE CBOICTBA NAPAIIEITBHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX (GUTYp B MapajieabHON
POEKIIH.

[lenTpanpHas mpOEKLUSI.

VY051 ¢ coHanpaBIeHHBIMU CTOPOHAMM.
Yroa Mexy nIpsSAMbIMHU.

3ajaun Ha JOKA3aTEIbCTBO U
UCCJIEIOBAHNE, CBS3aHHBIE

C PacCIIOJIOKEHUEM NPSMBIXB
IIPOCTPAHCTBE

Knaccudummposats B3annMHOE
PacIoJIOKEHUE MPSAMBIX

B IIPOCTPAHCTBE, WILTIOCTPHPYS
PUCYHKAMH U TIPUBOJISI IPUMEPHI
W3 peabHOU KU3HMU.

JloKa3pIBaTh TEOPEMY

O CYLIECTBOBAHUU U €IMHCTBEHHOCTHU
MAPAJUICITBHON TIPSAMOM, MTPOXOASIIIEN
4epe3 TOUKY MPOCTPAHCTBA U HE
JIeXKAIEeH Ha IPYTrOU NpsIMOU; JIEMMY

0 MEPECEUECHUH TIIIOCKOCTH JBYMS
MapasuieIbHIMU IPSIMBIMU; TEOPEMY

0 TPEX MapAIUICIIbHBIX MPSIMBIX.
Jloka3bIBaTh MPU3HAK
CKPEIIMBAIOIINXCS MPSAMBIX, TEOPEMY
0 CKPEIIUBAOIIUXCS MPSIMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YTJIOB C COHANPaBJIEHHBIMUA CTOPOHAMM.
OOBSACHSTH, YTO Ha3bIBACTCS
MapasuiesIbHbIM U [IEHTPaJIbHBIM
MIPOECKTUPOBAHUEM U KaK BBIMIOJHIETCA
MPOEKTUPOBAaHKE (PUTYP HA TIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MapaJuIEIbHOIO
MPOEKTUPOBAHMUSL.

N3o00pakats B mapaiebHON
IIPOEKIIMU Pa3HbIE TEOMETPUYECKHE

burypsl.
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Pemars crepeomerpuueckue
3aJla4¥ Ha JOKa3aTeJIbCTBO U
UCCIIEJOBaHNE, CBA3aHHBIE C
PacoJIOKEHUEM NPSIMBIXB
IIPOCTPAHCTBE.

[IpoBoIMTh JOKa3aTeIbHbBIE
pacCykJIeHUs MPU pelIeHUU
r€OMETPUYECKUX 3a/1a4, CBA3AHHBIX
CO B3aMMHBIM PaCIOJIOKEHUEM
IPSMBIX B IPOCTPAHCTBE.
CpaBHHBaTh, AHAIM3UPOBATH U
OLICHUBATh YTBEPKJICHHUS C LEIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MoaenupoBaTh peaabHble CUTYalNH,
CBSA3aHHBIE CO B3AMMHBIM
PacoJIOKEHUEM MPSMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPHUU.
HccnenoBath NOCTPOCHHBIE MOJIEIIH
C UCII0JIb30BAaHNEM T'€OMETPUUECKUX
MOHSTUH U TEOPEM, ammapara aareopsl,
U(PPOBBIX PECYPCOB.

Ilomy4ats nmpeacraBiieHHUE

O LIEHTPAIbHOM

MIPOCKTUPOBAHUHIH 00 UCTOPUU
paboT MO TEOPUH MEPCTIEKTUBBI
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[TapannenbHOCTB NPSIMBIX
Y TIOCKOCTEN
B IPOCTPAHCTBE

[ToHATHA: TApaUIENIBHOCTD PSMON U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipr3Hak napayieabHOCTH MPSMOU U
wiockocTr. CBOMCTBA MapaIeIbBHOCTH
OpSIMOM U MJIOCKOCTH.
I'eomerpuyeckue 3a1aun

Ha BBIUMCIICHUE U JJOKA3aTEbCTRO,
CBS3aHHBIE C APAJLIEIBHOCTHIO

IIPAMBIX U IIOCKOCTEH B IIPpOCTPAaHCTBC.

[TocTpoenue ceueHus, MPOXOASALIETO
yepes JaHHYIO NPSIMYIO Ha YePTEKE U
IapaJIEIbHOrO APYTOM MPSAMOM.
Pacuér otHOmIenui. [lapannensHas
MPOCKIIUSI, TPUMEHECHUE

JUISl TIOCTPOSHUS CEUCHUH KyOa

U Tapajuielienunesa.

CaoiicTBa napasuiesenuneaa u npu3Mal.

[TapannensHbie mockocTu. [lprusHaku
NapajlJIETIbHOCTH ABYX IJIOCKOCTEM.
Teopema 0 mapajIeIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOIAIIECH Yepe3 TOUKY, HE
MIPUHAIEKAITYIO JAHHOU MUIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiicTBa napaieNbHbIX MIOCKOCTEM:
0 MapaJIEIbHOCTHU MPSIMBIX
[IepecedeHus IPU NEPECEUCHUU IBYX

KnaccudumumpoBats B3anMHOE
PAacCMoJIOKEHUE MPSMON U TIOCKOCTH
B IIPOCTPAHCTBE, MPUBOJIA
COOTBETCTBYIOIIUE TPUMEPHI

W3 PEaJbHOU KU3HU.

@opMyIupOBaTh ONIPEIAEICHUE
NapaJuIeIbHBIX MPSIMON U INIOCKOCTH.
JIoKa3pIBaTh NMPU3HAK

0 NapaJUIEIIbHOCTH NPSIMOM U
IIJIOCKOCTH; CBOMCTBA NapaAJIJIEIbBHOCTH
MPSAMOM U IUIOCKOCTH.

Pemrats crepeoMerpruueckue 3a1aun
BBIYMCIICHHS] U JOKA3aTEbCTBO,
CBSI3aHHBIE C [1APAJLIETBbHOCTBIO

MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.

Pemats npaktryeckue 3amaumn

Ha NOCTPOCHUE CEUCHUM Ha YepTEkKax
TETpadipa v NapajuieJICIUNe/a.
PemaTe cTepeomeTpuyeckue 3aaauu,
CBSI3aHHBIE C IOCTPOECHUEM CEYCHUH
IJIOCKOCTBIO.

[IpoBOUTH JIOTHYECKH KOPPEKTHBIE
JIOKA3aTENbHBIEC PACCYKICHUS

MIpY PEUICHUU T€OMETPUUYECKUX 3a]1a4
CBSI3aHHBIX C MAPAJJIETBHOCTHIO
MJIOCKOCTEH.
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NapaJlJIeNbHBIX IUIOCKOCTEN TPETHEM;
00 0Tpe3Kax napayyIeIbHbIX NPSIMBIX,
3aKIF0YEHHBIX MEXTY ITapaJuIeIbHBIMU
IJIOCKOCTSIMU; O MEPECCYEHUH NPIMOU
C IByMs apaJJIeIbHBIMH IIJIOCKOCTSIMHU

CpaBHI/IBaTB " aHAJIN3UPOBATb
pCallbHbIC CUTYAallHU, CBA3AHHBICC
MapaJuICJIbHOCTBIO prIMOﬁ u
IIJIOCKOCTH B ITPOCTPAHCTBC,
MOACIUPOBATH PCAJIBHBIC CUTYalluH,
CBA3AaHHBIC C TAPAJIJICIIbHOCTBIO

MPAMOM U TJIOCKOCTH B
MIPOCTPAHCTBE,HA S3bIKE TEOMETPUU

[leprieHIMKYISAPHOCTD
IIPSAAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa

Ha [JIOCKOCTH, TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJIBHOTO
napaenenunena. Beraucienue 1iH
OTPE3KOB B KyO€ U MPSIMOYTOJIHLHOM
napajijiesienunese.
[lepnieHIUKYASAPHOCTD NPSIMOU U
iockoctu. [Ipusnak
NEePHEHIUKYIIPHOCTH MPSMON 1
IJIOCKOCTH. TeopeMa o CylecTBOBaHUU
U €JIMHCTBEHHOCTH TIPSIMOM,
MPOXOISIIIEN YEPE3 TOUKY
MPOCTPAHCTBA U MEPIICHANKYIISIPHOM
K IJIOCKOCTH. [1imockoctu u
NEPIEHIUKYJIAPHbIC UM MpAMast

B MHOTOTPaHHHKAX.

[TeprieHAUKYISIp ¥ HAKJIOHHAS.
ITocTpoenue neprneHauKyspa

AKTyanu3upoBath (PaKThl U METO/bI
IJIJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.

@OopMyIMPOBATH ONPEICIICHHUS:
IIEPIIEHIUKYJIAPHBIX MPSIMBIX

B IIPOCTPAHCTBE; ONPEAEICHUE NPSIMOM,
MIEPIIEHIUKYJIIPHON K TUIOCKOCTH.
JIoKa3pIBaTh: JIEMMY

0 MEPHEHAUKYIAPHOCTH ABYX
IapajuIeNIbHBIX MPSAMBIX K TPEThEU
MIPSIMOI; TEOPEMBI O CBSI3U MEKIY
[1apaJUIEIbBHOCTBIO MPSAMBIX U UX
MIEPIIEHIUKYJIIPHOCTBIO K IIJIOCKOCTH.
JIoKa3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MIPU3HAK NEPIEHINKYIIIPHOCTH TPSAMOM
U TJIOCKOCTH; TEOPEMY

0 CYLIECTBOBAHNUH U €IMHCTBEHHOCTHU
IIPSMOU, MTPOXOJAILEH YEPE3 TaHHYIO
TOYKY U TIEPIIEHIUKYJIAPHOM K JaHHOU
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U3 TOYKH Ha TPSIMYIO.
Teopema 0 TpEX MEpNEHANKYJIIAPAX
(npsimast u oOpaTHas).

VYT0J1 MeXIy CKpEeIIUBAOIUMUCS
psMbIMU. [1OMCK NeprIeH TUMKYISIPHBIX
IPSIMBIX C IIOMOLIBIO
MIEPIICHIUKYJIPHBIX TIIIOCKOCTEN
OpTOroHasibHOE IPOEKTUPOBAHUE.
[TocTpoenue ceuenuit Kyoa, IpU3MBl,
MIPABWJIBHOW MMUPAMUABI C TOMOLIBIO
OPTOrOHAJILHOM IIPOEKLIUH.
CummMmeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO IIIOCKOCTH. [IockocTn
CUMMETPHUM B MHOTOTPaHHUKAX.
IIpu3Hak nepnesAuKyIspHOCTH
PSAMOM U TUIOCKOCTH KaK CIJIEICTBUE
cummerpu. IIpaBuiibHbIE
MHOTOI'PaHHHUKHU

Pacuér paccrosgauii OT TOUKH

110 MII0CKOCTH. CrIOCOOBI OMTYCTUTh
NEPNEHINKYJIAPbI: CHMMETPHS, CIIBUT
TOYKHU 110 NapajuieJIbHOMN MPSAMOM.

Casur 1o HenapauaeabHOU
IPSIMOU, U3MEHEHUE PACCTOSIHUI
BBIUHCIICHUE PACCTOSIHUN OT TOUKHU
JI0 TOYKH; NPSIMOU; INIOCKOCTH.
Brruncienue pacCTosTHUN MEXKITY

IITTOCKOCTH.

N300paxaTh B3aUMHO
NIEPIECHANKYJIISIPHBIC IPSIMYIO U
IJIOCKOCTb.

DopMyJIMPOBATH CBOKMCTBO
NIEPIEHAMKYJIAPA TI0 OTHOLIEHUIO

K IJIOCKOCTH.

[TomyyaTs npencTaBieHrue O 3HAYEHUU
NEePIEeHIUKYIIApa IS ApYrux odnacrei
Hayku ((u3KKa, YHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
JloKka3bIBaTh yTBEPKICHHUSI, CBSI3aHHbBIE
C IIPOEKIMEN NPSIMOU Ha TIJIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K 3TOM ITPSAMOM.
Jloka3bIBaTh TEOPEMY O TPEX
NEPHEHANKYIIAPAX U TEOPEMY
oOpaTHYI0 TeopeMe O TPEX
NEePHEHANKYIIApaX.

[Tosy4ars nipencraBiaeHue

00 OPTOrOHATBLHOM MTPOECKTUPOBAHUH.
JIoKka3bIBaTh TEOPEMY O MPOEKIINH
TOYKHU Ha NPSIMYIO.

PemaTte crepeomeTpruyeckue 3a1auu,
CBSI3aHHBIE C TIEPIICHIUKYISIPHOCTHIO
MIPSAMOM U IIOCKOCTH.

Pemarn IMPUKJIIAIHBIC 3aJaydu,
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CKPEILIHUBAIOIIUMUCS MPSIMbIMU
C MOMOILBIO NEPHEHANKYIIPHOMN
IIJIOCKOCTH.

TpéxrpanHbli yroJi, HEPABEHCTBA
IUISl TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, TeopeMbl
KOCHHYCOB U CHHYCOB

IUI TPEXTPAHHOTO yIUIa.
DneMeHThIC(hepuIecKoit
TEOMETPUU: TE€OIE3NYECKUE JIMHUU
Ha 3emiie

CBsI3aHHBIE c HaX0XICHUEM
r€OMETPUYECKUX BENUYMH. Pemarts
CTEPEOMETPUYECKHE 3a7a4u,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI

0 TPEX NEPIEHAUKYIIIpax,
HaxO0XJICHUEM PACCTOSIHUU,
ITIOCTPOCHUEM MPOEKIIMHM.

CpaBHHBaTh ¥ aHAIN3UPOBATH
YTBEPIKIACHUS C LIEIIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyXKIACHUM.
AHaNM3UpOBaTh U MOJIEIIMPOBATH

HAa 3bIKE TEOMETPUU PEAIBHBIC
CUTYyalUH, CBI3aHHBIC

C NEPIEHINKYJAPHOCTBIO IPSIMOU 1
IIJIOCKOCTHU; UCCIIE0BATh TIOCTPOCHHBIE
MOJIEJIA, B TOM YUCJIE U

C UCIIOJIb30BAHHUEM amliapara
ayreOpsl ¢ NepIEeHANKYISIPHOCTHIO
MPSAMBIX UIUIOCKOCTEM.

HccenenoBarh MOCTPOEHHBIE MOJENH,
B TOM YHCJIE U C UCIIOJIb30BAaHUEM
amrapara ajareophbl.

Pemate npuknagnsie
3a/1a41,CBSA3aHHBIE C

HaxO0XJICHUEM

r€OMETPUYECKHUX BEJIMYNH
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MHororpaHHUKH

CucreMarnsanys 3HaHHM:
MHOrorpaHHHK U €r0 3JIEMEHTHI.
[Iupamuga. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Ipusma. [Ipsimast u HaKIOHHAS
npusMsbl. [IpaBusnibHas npusma.
[Ipsimont mapautenenumnen,

MPSAMOYTOJIBHBIN MapajuieNenumen, Kyo.

Belnykiieie MHOrorpaHHuky. Teopema
Oiinepa. [IpaBunbHBIE 1
MOJIYITpaBUIIbHBIE MHOTOTPAHHUKH

Paborath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, J€IaTh 3aMe4aHus,
KOMMEHTAapHHU.

AHanM3MpOBaTh PEIICHUE 3a0a4H.
PucoBarthb BBINTyKJIbIE MHOTOTPaHHUKHU

C 3aJIJaHHBIMM CBOMCTBaMU;
BOCCTAHABJIMBATh OOIIUN BUI
BBIITYKJIOTO MHOTOTPAHHUKA 110 IBYM
€ro MPOEKIIUSIM.

Jloka3bIBaTh CBOKMCTBA BHIMTYKJIOTO
MHOT'OTPaHHHKA.

PucoBath BBINTYKJIbIE MHOTOIPaHHUKH

C pa3HOM SUIIEPOBOM XapaKTEPUCTUKOM;
MCCIIeIOBATh BO3MOXHOCTH TTOJTYUYEHUSI
pe3ynbTaTa Ipu BapbUPOBAHUU JJAHHBIX.
Jloka3bpIBaTh CBOMCTBA MPaBHIIHHBIX
MHOTrOTpaHHUKOB. [lmanupoBaTh
MMOCTPOCHUE MPABUIIbHBIX
MHOTOTPAHHHKOB Ha MOBEPXHOCTSX
JPYTUX NPABUIBHBIX MHOTOTPAHHUKOB

47



BekTopsl B mpocTpaHCcTBe

12

[TonATHE BEKTOpA HA TUIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, IIPABUIIO
rapasulesIenuInea, YMHOKEHHUE BEKTOpa
Ha YHCJII0, PA3JIOKEHUE BEKTOPA

1o 6a3ucy TpEX BEKTOPOB, HE JICKAIIIX
B OZJHOM IUIOCKOCTH.

CkansipHOE TPOU3BENCHHUE,
BBIYMCJIEHUE YTJIa MEXKy BEKTOpaMu

B IIPOCTPAHCTBE.

[Ipocreiimue 3a1a4n ¢ BEKTOpaMHU

AKTyanu3upoBaTh (DaKThl U METOBI
TJIAHUMETPHUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

OnepupoBaTh NOHSATUSIMU: BEKTOP
HA IUIOCKOCTHU U B MPOCTPAHCTBE;
KOMILJIAaHApHBIE BEKTOPHI. [[prBOANTH
puMepbl GU3UIECKUX BEKTOPHBIX
BEJIMYUMH.

OcBauBaTh NpaBUJIA BHITIOJTHEHUS
JICUCTBUM CJIOKCHUS U BEIUMTAHUS
BEKTOPOB, YMHOKECHHUS BEKTOpA

Ha YHCJIO.

Jloka3pIBaTh MpU3HAK KOMILUIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3I0KEHUU
JT000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILUTAaHAPHBIM BEKTOpaM
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[ToBTOpenwue, 06001IIEHIE
U CUCTEMATU3AIMS 3HAHUU

O6o0061maroniee MOBTOPEHUE MOHATHIA
Y METOJIOB Kypca r€OMETPUH

10 kmacca, cucreMaTHu3alis 3HAaHUH.
Uctopus pa3BuTus CTEpEOMETPUH KaK
HayKH U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUM

Pemate cTepeoMeTpudeckue 3a1aun
Ha JI0Ka3aTeIbCTBO MATEMATUYECKUX
OTHOILIEHUH, HAX0XKJICHUE
r€OMETPUYECKUX BEIUYHH (IJIMH,
YTJIOB, IUTOIIAaAeH, 00BbEMOB).
Hcnonp30BaTh npu pelieHUN
CTEPEOMETPUUECKHUX 3a]a
IUTAHUMETPUYECKHE (DaKThl U METO/IBI.
[IpoBONUTH JTOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCyKICHHUS

IIPU PELIEHUU CTEPEOMETPUUECKUX U
MJIAaHUMETPUYECKUX 3a/1a4.
CpaBHUBATh U AaHATTU3UPOBATH
peanbHbIe CUTYaIlUU U BBISIBISTH
BO3MOYKHOCTB €€ MOACIUPOBAHUS Ha
A3BIKE TEOMETPHUHU.

MopenupoBaTh peaqbHY0 CUTYALHIO
Ha S13bIKE T€OMETPUM U UCCIIEN0BATh
IIOCTPOEHHBIE MOJEIH, B TOM YHUCIIE U
C UCITIOJIb30BAHUEM arIapara anreopsl.
Hcronb30BaTh KOMITBIOTEPHBIE
MIPOrpamMMBbl MPHU PEIICHUH 3a/1a4.
[Tomy4aTs npeacTaBIeHUE O TEOMETPUU
KaK O pa3BUBAIOLLEHCS HAayKe,
HCCIIENAYIOLIEH OKPYKaIOIIUN MUD,
CBSA3aHHOM C peaJIbHbIMU OOBEKTAMH,
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IIOMOTAIOIIEN PEIINTh PEaJIbHbBIC
YKU3HECHHBIC CUTYALIUH O POJIU
CTEPEOMETPUU B Pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHM.
CpaBHHBaTh U AaHAIM3UPOBATH
YTBEPKIACHUS C LIEIIBIO BBISBICHHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.

I/ICCJ'IGI[OBaTB IMOCTPOCHHBIC MO CJIN.

Hcnonbs3oBath Hu(ppoBbIE pecypchbl

OBIIEE KOJIMYECTBO YACOB
110 ITPOT'PAMME

102
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TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «(I'EOMETPHUSI»

11 KIIACC
Ha3Banue KonunuaectBo OcHOBHbBIE BUJIBI JEATEIHHOCTH
OcHOBHOE cO/IepKaHUE
paznena (Tembl) Kypca 4acoB yqammxcs
AHamMTHYECKast TEOMETPHUS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOPA AKTyanu3upoBaTh (DaKThl U METOBI

HA IUIOCKOCTH U B IPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIUHCIICHUE yTJIa MEXIAY BEKTOpPaMHU
B IIPOCTPAHCTBE. Y paBHEHUE NIPSIMOM,
MIPOXOSIIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
BekropHoe npousBenenue. JInnenoie
HEpPAaBEHCTBA, JINHENHOE
MIPOrPAMMHPOBAHUE.

AHaIUTUYECKHUE METOJIbI PacyéTa
yTila MEXK]1y NPSAMBbIMHU U TUIOCKOCTSIMH
B MHOTOrpanuukax. ®opmyia
pPacCTOSTHUS OT TOYKH A0 IIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue paccTosHul OT TOYKU
710 TIJIOCKOCTH B KyO€ U MpaBUIILHOM
nupamMu/ie

IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

CBOINTH NEUCTBUSL C BEKTOpPaMU

K aHAJIOTUYHBIM JEUCTBUSIM C UX
KOOpPAMHATaMH.

BcnomHUTE onipeenieHne CKaasipHOTO
YMHOKEHUS U €r0 CBOMCTBA.
BbI4nCasATh ¢ TOMOIIBIO CKaISIPHOTO
YMHOKEHUS IJTMHBI BEKTOPOB, YTJIbI
M€Ky HUMH, YCTaHABIINBATh
NEPIEHINKYJIIPHOCTD BEKTOPOB.
BrIBOOUTH ypaBHEHHE MIIOCKOCTH U
dbopMyTy pacCTOSIHUSI OT TOUKH

110 TUIOCKOCTH.

Pemars 3agaun, coueras

KOOPJMHATHBIA Y BEKTOPHBIA METOBI.

[TpoBOIUTH JTOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PELIEHUH TEOMETPUYECKUX 3a7a4
Ha ITPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.
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AHanmM3upoBaTh U MOJEINPOBATH
HAa S3bIKE TEOMETPUU pEAIbHBIC
CUTYyalllH, CBSI3aHHBIE BEKTOPaMU U
KOOpPJMHATaMHU.

HccnenoBars NOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmnapara ajareOpsl.

Hcnonbs30BaTh KOMIIBIOTEPHBIE
IPOTPaMMBI.

3HAKOMUTBCS C UICTOPUEHN pa3BUTHUSA
MaTE€MaTUKU

[ToBTOpEHHE, 00001ICHNE
M CHCTeMAaTH3alus 3HAaHUMN

15

CedeHunss MHOTOTPaHHUKOB:
CTaHJAapPTHBIE MHOTOTPAaHHUKH, METOJ
CJIEZ0B, CTaHAAPTHBIE IUNIOCKOCTH,
NIEPECEUYEHHUS MPSIMBIX U ITIOCKOCTEM.
[TapannensHble NPAMBIE U TIOCKOCTH:
IapajulesIbHbIE CEUYECHHUs], PACUET
OTHOILIEHUH, YTJIbl MEXIY
CKPEILHUBAIOIIUMHUCS MPSMBIMH.
[leprieHiuKyISIpHBIE IPSAMBIE U
IIJIOCKOCTH: CTaHIAPTHBIE NIAPHI
NEPIEHINKYJIAPHBIX INIOCKOCTEN U
PSAMBIX, CHAMMETPHH
MHOTI'OTPaHHHUKOB, TEOPEMa O TPEX
MEPIIEHIUKYJISIPAX, BBIYUCICHUS JJIUH

Ctpouts ceueHusl.

Pemars crepeomeTprueckue 3agaun
Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHUECKUX
OTHOIIICHUM, HAXO0XKICHHE
reOMETPUYECKUX BEJIMUUH (JJTUH,
YTJIOB, TUIOMIA/IeH, 00bEMOB).
Hcnonp30BaTh NpU pELIEHUN
CTEPEOMETPUYECKUX 3a7a
TUTAaHUMETPpUUIECKUE (PaKThl U METO/BI.
[IpoBOANTH JTOTHYECKH KOPPEKTHBIC
JIOKa3aTEJIbHBIE PACCYKICHUS

P PEILICHUH CTEPEOMETPUUECKUX
3aaad4.

CpaBHUBATh ¥ aHATU3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpEHue: miomamu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI

JUTSI TITOTAEH, COOOpaKeHU S
Io00usI.

[Imomaau ceueHnt MHOTOTPaHHUKOB:
TJIOIAIN TIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaKeHUsI OI00us

peanbHbIE CUTyalluu U BBISBIISATH
BO3MOYKHOCTB €€ MOJEIIMPOBAHUS

Ha SI3bIKE TEOMETPUMU.

MonennpoBaTh peaIbHYIO0 CUTYAIUIO
Ha SI3bIKE TE€OMETPHUH U UCCIIEA0BATh
MIOCTPOCHHBIE MOJIENIN, B TOM YUCJIE U

C MICTIOJIb30BAHUEM arlapara aireOpsl.

Hcnonn3oBarhb KOMIIBIOTCPHEIC
IIporpaMMmel IIpH PCIICHUU 3aaa4

O0bEM MHOTOTpaHHUKA

17

O06bEM Tena. O0BEM MPAMOYTOIBHOTO
napajienenunena. 3aaadu

00 yBOeHUHU Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIIUHU yTJIa.
CrepeoMeTpUyueCcKHE 3a71a4H,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO MapasuieNienumesa.
[TpuknagHbie 3a1a4n, CBI3aHHBIC

C BBIYMCJICHUEM 00BhEMA
IPSIMOYTOJIBHOTO MapajuiesieuIesa.
OO0BEM TIPSIMOIA TPU3MBI.
CrepeoMeTpryueckue 3a/1auu,
CBSI3aHHBIC C BBIUHUCIICHUEM 00bEMOB
psAMOM npu3Msl. IIpuknansbie
3a1a4u, CBSI3aHHBIE C 00BEMOM
MIPSIMOU ITPU3MBI.

CB00OIHO ONIEpUPOBATH TOHATUSIMHU:
00BbEM Tena, 00bEM MPAMOYTOIBHOTO
napasuiesienumnesa.

DopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bpIBaTh TEOpEMy 00 00BEME
NPSMOYTOJIBHOTO NapajlieNlenunena,
CJIEJICTBUS U3 HEE.

Pa3pe3ats MHOrOrpaHHuKH,
NepEeKIIaJIbIBaTh YaCTH.

Pemiats crepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BHIYUCIICHHEM 00BhEMA
MPSIMOYTOJILHOTO MapaJijieienuIesa,
MPU3MBI.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKIAEHUS C LEIIbIO BbISIBJICHUS
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Brraucnenne o0bEMOB Te

C MOMOUIBIO ONPEAECTEHHOTO
uHTerpana. O0bEM HaKJIOHHOU
MIPU3MBI, TUPAMUIBI.

®opMyna 00bEMa TUPAMHUIBI.
OTtHo1eHHe 00bEMOB MUPAMUJ]

¢ OOIIKUM YTJIOM.
CrepeoMeTprueckue 3a/1auu,
CBSI3aHHBIE C 00BEMAMU HAKJIOHHOM
PU3MBI, TUPAMHUIBI.

[Ipuknagubie 3a1a41 IO TEME
«OO0BEMBI TEe», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOMW MPU3MBI, TUPAMUJIBI.
[Ipumenenue 00bEMOB. Brruncnenue
pacCTOSHUS A0 MIIOCKOCTH

JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN.
AHanM3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPHUH PEATHHBIC
CUTYaIlNH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO MapasijieNenuneaa,
MIPU3MBI, TTUPAMHIBI.

HccnenoBats NOCTPOCHHBIE MOJEIH,
B TOM YHCIIC U C UCIIOJIb30BAHUEM
anmnapara anreopsl.

BBIBOIUTE OCHOBHYIO HHTETPATBHYIO
dbopmyiy sl BEIYUCICHUS 00hEMOB
TeJl.

Jloka3pIBaTh T€OpEMy 00 00bEME
HAKJIOHHOW MPU3MBI Ha TIPUMEPE
TPEYTroJIbHOM MPU3MBI U

JUIS1 IPOU3BOJIBHOM IPU3MBL.
Jloka3pIBaTh TEOpEMY: 00 0OBEME
nupamMubl, GOPMYIUPOBATH CIEICTBUS
U3 Hee: 00bEM yCeUEHHOM MUpPaMU/IBI.
BriBoguTh hopmymy 17151 BEIYUCTICHUS
00BEMOB yCEUEHHOM MUPAMU/TBI

Temna BpatieHus

24

[umuaaprudeckas MoBepXHOCTD,
oOpa3yronue MUINHIPUIECKON
MTOBEPXHOCTH.

CB000/IHO OTIEPUPOBATH TOHSATUSIMU:
UTMHAPUYECKAsT TOBEPXHOCTb,
muuHap. M3ydats cnocoOsl
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Hummunp. [Ipsamoit kpyrosou
uuiusp. [nonaas noBepXHOCTH
HWJIAH]IPA.

Konunueckast HOBEpXHOCTS,
o0Opa3yronme KOHUIEeCKOH
noBepxHocTH. Konyc. Ceuenue koHyca
IIOCKOCTBIO, TTapaJljIeIbHOU
IJIOCKOCTH OCHOBAHUSA. Y CEYEHHBIN
KoHyc. M300pakeHne KOHYyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas OOKOBOI MOBEPXHOCTU U
MIOJIHOM MOBEPXHOCTU KOHYCA.
CrepeoMeTpUyuecKHE 3a/1a4n

Ha J0Ka3aTeIbCTBO U BHIYUCIICHUE,
NOCTPOCHUEM CEUYECHHMM LHJIMHIPA,
KOHYCa.

[Ipuknaanbie 3a1a4u, CBI3aHHbBIC

C IUJIUHIPOM.

Cdepa u miap.

[Tepeceuenue cdepol u mapa

¢ mockocThio. Kacanue mapa u
chepbl I0CKOCTHIO. By n
n300paxxeHue mapa.

VYpasuenue chepsl. [Inomans cheps u
e€ yacrei.

Cummetpust cepsl u mapa.

NOJIYYEHUS UUITUHAPUYECKON
NOBEPXHOCTH, LILJIMHJPA.
N300paxaTh LUIUHAP U €r0 CEUEHUS
IJI0CKOCTBIO.

CB00OOAHO ONEpUPOBATH NOHATHSIMU:
KOHUYECKas IOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHyc. M3ydath criocoObl
NOJIy4eHUS] KOHUYECKOW MOBEPXHOCTH,
KOHyca.

N300paxxaTh KOHYC U €ro CeYeHUs
IUIOCKOCTBIO, POXOAIIEH Yepe3 OCh,
Y IJIOCKOCTBIO, NEPIEHAUKYIAPHON

K OCH.

BriBoguTh (hOpMyIIbI 17151 BBIUUCIECHUS
OOKOBOW U TOJTHOM TTOBEPXHOCTEH Te
BpaieHus. Pemars
CTEPEOMETPUYECKUE 3a]a4H, CBI3aHHBIC
C T€JIaMH BpAILEHUs, HAXOKICHUEM
U101 OOKOBOI M MOJIHOM
NIOBEPXHOCTH, IOCTPOCHUEM CEUEHUN.
Hcnons30Bath MpHU peIIEHUN 3a]1a4
IIaHUMETpUUYECKUE PaKThl U METOBI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJICHUS C LEJBIO BbISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHHM.
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CrepeoMeTpuuecKkue 3a1auu

Ha JJOKa3aTeIbCTBO M BBIUHUCIICHHE,
CBSI3aHHBIC CO C(HEepOH U MIaApPOM,
MMOCTPOCHUEM MX CEUCHUU
MJIOCKOCTBIO.

[Tpuknagabie 3a1a4M, CBI3aHHBIC
co cepoii U Imapom.

[ToBTOpEHUE: OKPYKHOCTH

Ha TUIOCKOCTH, BEIYUCICHUS

B OKPY>KHOCTH, CTaH/IapTHHIC
nogoous.

Pazanynbiec KOMOMHALIMM TEI
BpalleHUss © MHOTOTPaHHHUKOB.
3agauu o TeMe «Tena u MOBEPXHOCTH
BpaIeHUs»

AHaJIM3UPOBATH U MOJICIUPOBATH

Ha SI3bIKE TE€OMETPUU PEaTbHbIC
CUTYaIlNH, CBSI3aHHbBIE C KOHYCOM

U TUAJIMHIPOM.

UccnenoBaTh MOCTPOESHHBIE MOJCIIH,

B TOM YHCJI€ U C UCTIOJIB30BAaHUEM
amnmapara anreopsl

AKTyanu3upoBath (PaKThl U METOBI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

CB00OOHO OMEpUPOBATH OHITHUSIMHU:
chepa u map, UEHTpP, paanyC, TUAMETP
cdepsl U mapa.

HccnenoBats B3aMMHOE PaCIIONIOKEHUE
chepbl U TIIOCKOCTH.

DopMyIMPOBATH ONPEICIICHUE
KacaTeIbHOM IIJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOWCTBE U
MpU3HAaKe KacaTeIbHOM MIOCKOCTH.
BriBoauTs hopmyity 1Sl BEIYUCICHUS
wiomaan cepsl uepes paanyc chephi.
Pemrats ctepeomeTpudeckue 3aaauu,
CBSI3aHHBIE CO C(HEepOo U MapoM,
HaxXO0XKJICHUEM ILIOIIAIu cephl U €
yacTel, MOCTPOCHUEM CeueHUi chepsl
U 1apa.
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AHanu3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHBIC
CUTYaIliH, CBSI3aHHBIC C IIIAPOM H
cepoii.

Pemath nmpocThie 3a/1a4u, B KOTOPBIX
GUrypupyroT KOMOMHAIIMH TEI
BpaIIeHUs] 1 MHOTOTPAHHUKOB.
Hcnonws30Bath Mpu pellieHrH 3a1ad,
CBSI3aHHBIX CO cepoil U mapom,
TUTAHUMETPHYIECKHE (PaKThl M1 METO/IBI.
Pemats crepeomerprueckue 3a1auu,
CBSI3aHHBIC C TEJIaMH BpAIICHHUS,
IIOCTPOCHUEM CEYEHUN TEJ BPALLCHMUS,
C KOMOMHAIUSIMU TEJI BPAILICHUS U
MHOTOTPaHHHUKOB.

[TpoBOIUTE JIOTHYECKU KOPPEKTHBIE
JTOKa3aTeNIbHbIE PACCYKICHUS

NIPU PEIIEHUN TEOMETPUUECKUX 3a/1ad,
CBSI3aHHBIX C MEPIEHAUKYISIPHOCTHIO
IIJIOCKOCTEMN.

AHanu3upoBaTh U MOACIUPOBATH HA
SI3BIKE TEOMETPHUH PEAThbHBIC CUTYAIIHH,
CBSI3aHHBIC C MHOTOTPaHHUKAMHU.
HccnenoBaTh MOCTPOCHHBIE MOJIETH,
B TOM YHCJIC ¥ C UCIIOJIb30BaHUEM
anmapara anreopsbl
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[Imomaau noBEpXHOCTH
1 00BEMBI KPYTJIBIX TEJ

O06béM mumuHapa. Teopema

00 00bEME IPSAMOTO UITUH/IPA.
[Tnomaau 60KOBOM M TTOJTHOM
MMOBEPXHOCTH ITMIIHH]IPA.

Brraucnenne 006EMOB Ten

C TIOMOIIBIO ONPENETEHHOTO
unTerpana. O6bEéM KoHyca.

[Imomnaan 60KOBOM U IMOJTHOU
MMOBEPXHOCTH KOHYCA.
CrepeoMeTpUUeCKHE 3a/1a4H,
CBSI3aHHBIC C BBIUHCIIEHHEM 00BbEMOB
UINHIPA, KOHYCA.

[Tpuxnagusie 3aaa4un 1mo Teme «OOBEMBI
Y TUTOIIAI IOBEPXHOCTEMN TEJI.
O0BEM 1Iapa U MapoBOTO CEKTOPA.
Teopema 006 00bEMe mapa. [Tnomans
cdepnl.

CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHBIC C BBIYUCIICHHEM 00BEMOB
1rapa, IIapoBOTO CETMEHTA, IapOBOTO
CEeKTopa.

[Ipuknagubie 3a1a4u 110 TEME
«OOBEMEBI TEIl», CBI3aHHBIC

¢ 00BEMOM I1apa U TIoUaAbIo chephl.
CooTHOIIIEHUsT MEXKIY TIIOMA MU
MMOBEPXHOCTEH M 00BEMaMU TIOTOOHBIX

CB0OOAHO ONEPUPOBATH MOHATUSMH:
00BbEM Tena, TUIONIab MOBEPXHOCTH.
@opMyIMpOBaTh OCHOBHBIE CBOKCTBA
00BEMOB.

JlokaspIiBaTh TEOpEeMbI: 00 00BEME
UAJIMHIpa; 00 00BEME KOHYCA.
BriBoauTh GopMyJIbI 171 BHIYUCTICHUS
00bEMa yceu€HHOTO KOHYCa.
HccnenoBats NOCTPOCHHBIE MOJAEIH,

B TOM YHCJIE U C UCIIOJIb30BAHUEM
armapara anreopsl.

3HaTh BO3MOKHOCTHU PEILICHUS 3a/1a4
Ha IOCTPOEHHE LIMPKYJIEM U JINHEUKOM,
0 KJIACCUYECKUX HEPa3pEUIUMBbIX
3aayax.

CB00OOIHO OTIEpUPOBATH TOHITUSIMHU:
IapOBOM CETMEHT, IIAPOBOM CJIOH,
IaPOBOM CEKTOP, OCHOBAHUE U BBICOTA
CErMEHTa, OCHOBAHHE U BbICOTA
IApPOBOT'O CJIOA.

BriBoauTs hopmyIibl 1151 HAXOXKISHUS
00BEMOB IAPOBOTO CETMEHTA,
[IAPOBOT'0 CEKTOPA, IIIOIIAIN ChHEpHI.
Jloka3pIBaTh TE€OpeMy 00 00bEMeE 1Iapa.
Pemrats ctepeomeTpuueckue 3aaauu,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO
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TEJL.
[Tono0OHbIE TENla B MPOCTPAHCTBE.
N3menenune o0bEMa mpu mogo0ouu.
CrepeoMeTpruuecKue 3a/1auu,
CBSI3aHHBIE C BRIYHUCIICHHEM 00BEMOB
TEJ U TUIOIIAJCH MTOBEPXHOCTEN

CETrMEHTa, IIapOBOT0 CEKTOPA,
TIOMAABIO CHEpHI.

CpaBHUBATh M aHAJIM3UPOBATH
YTBEPKICHUS C LETbIO BhISIBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHaJIM3UPOBATh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUM peabHbIC
CUTYaIlUH, CBSI3aHHBIC C O0BEMOM
miapa, mapoBOro CeTMEHTa, IIapoBOT0
CEerMeHTa, IJIOIIaabI0 CepHl.
CB00OOIHO OTIEPUPOBATH MOHATHEM:
noA00HbIE Teja B MPOCTPAHCTBE.
Boraucnsars 00bEMBI TEJT C TTOMOIIIBIO
OIIPEICIIEHHOT O UHTErpala.

Pemath cTepeoMeTpuuecKue 3a1a4u,
CBSI3aHHBIC C COOTHOILLICHUSMHU MEXTY
IJTONIAJSIMU TTIOBEPXHOCTEMN U
00BbEMaMHU TOJOOHEBIX TE.
[IpoBOANTE JIOTHYECKH KOPPEKTHBIC
JIOKa3aTEIbHBIE PACCYKICHUS

MIpY PEIICHUH T€OMETPUUYECKHUX 3aj1ad,
CBSI3aHHBIX C BBIUUCICHHEM 00BEMOB
TEJ C IIOMOIIBIO ONPENECIEHHOTO
HMHTETpaJla, HaXOXKJICHUEM
COOTHOUIIEHUS MEKy TUIOIIAAsIMHU
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TTOBEPXHOCTEHN 1 00bEMaMH TOJOOHBIX
TEJL.

AHanu3upoBaTh ¥ MOJICTUPOBATH

Ha SI3BIKE TEOMETPUHU PEATbHBIC
CUTYaIlNH, CBSI3aHHbBIE C 00bEMaMU U
MTOBEPXHOCTSIMU Te,

Ha JIOKA3aTeIbCTBO M HA HAXOXKICHHUE
TCOMETPUUYECKHUX BETUIHH

JBr>xkeHust

JIBMKEHUS TPOCTPAHCTBA.
OtobpaxkeHust. [BrxeHus u
paBeHcTBO ¢uryp. O61mme cBoiicTBa
NBIDKEHU. BUIIBI 1BMOKEHNI
napasuiesIbHbIA IepEeHOC, LICHTPaJIbHAsS
CUMMETpHUS, 3epKaJIbHAsi CHMMETPHUS,
IIOBOPOT BOKPYT IPSIMOM.
[TpeobpazoBanus nogoous. [psmas u
chepa Ditnepa.

I'eomeTpuueckue 3anaun

Ha IPUMEHEHUE IBUKECHUS

[IpumeHsTh paBUiia BBITIOJTHEHUS
JICUCTBUM CIIOXKEHUS U BBIYUTAHUS
BEKTOPOB, YMHOKECHUS BEKTOpPA

Ha YUCJIO IPU PEUICHUH 33/1a4.
Haxonuths kOOpIMHATHI BEKTOpA

B JJaHHOM 0a3HCe M CTPOUTH BEKTOP
10 €r0 KOOpIMHATAaM.

BcnomHUTE onipeenieHne CKaasipHOTO
YMHOKEHUS U €r0 CBOMCTBA.
BbryncisaTh ¢ HOMOIIBIO CKAISIPHOTO
YMHOKEHUS IJTMHBI BEKTOPOB, YTJIbI
M€Ky HUMHU, YCTAHABIINBATh
MEePIEHAUKYJISIPHOCTh BEKTOPOB.
AHaIu3upoBaTh U MOJICIUPOBATH

Ha SI3bIKE T€OMETPUU PEATbHBIC
CUTYaIlNH, CBSI3aHHBIE ¢ (PU3UIECKUMU
BEKTOPHBIMU BEJIMUMHAMM.
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Hcnonp30Bath mpu pelieHNH 3a1ad,
CBSI3aHHBIX C BEKTOPaMU

B IPOCTPAHCTBE, TUTAHUMETPUUECKUE
(baKThl ¥ METOJIBI.

CB00OOAHO ONEpPUPOBATH NOHATHSAMMU:
0TOOpakeHHe MPOCTPaHCTBA Ha ceds,
JBUKEHHE MTPOCTPAHCTBA;
[IEHTpaJIbHasl, OCeBas M 3epKallbHas
CUMMETPUH, NapaJljIeNIbHbIN IEPEHOC;
PaBEHCTBO U TI0j100K€e PUryp.
Jloka3bIBaTh YTBEPKIACHUS O TOM, UTO
[IEHTpaJIbHasl, OCeBas M 3epKallbHas
CUMMETPUH, MapajlieNbHbIN EPEeHOC
SIBJISIFOTCSL IBUKEHUSIMU. BBIMOTHATH
npeoOpa3oBaHust MOI00USI.
OnepupoBaTh NOHATUSMU: TIPSAMas U
chepa Ditnepa.

Pemats reomerpuueckue 3agauu

C UCTIOJIb30BAHUEM JIBUIKEHUI.
Hcnons30BatTh Mpy pelieHUN 3aa49
JIBWKEHUS TTPOCTPAHCTBA U UX
CBOMCTBa

IToBTOpeHue, 06001ICHNE
U CUCTEeMAaTH3alusl 3HaHUHN

17

O6o01arornee MOBTOPEHUE MOHATHI U
METOJIOB Kypca TeOMeTpUHI
10-11 xyaccoB, cucTeMaTH3aIHS

Pemate cTrepeoMeTpuueckue 3agadu
Ha J0Ka3aTeIbCTBO MAaTEMaTHUECKUX
OTHOILICHUM, HAXO0XKJICHUE
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3HAHWM.

Hctopus pa3BuTus CTEpEOMETPUN KaK
HAyKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX MHIKEHEPHBIX U
KOMIIBYOTEPHBIX TEXHOJIOTUM

TCOMETPUUYECKHUX BETUIHH (JTHH,
YTJIOB, IJIOIIA/IeH, 00BEMOB).
Hcnonb30Bath pu pelieHuH
CTEPEOMETPUICCKUX 3aaT
MJIaHUMETpUUYECKUe (HaKThI

U METOJIBI.

[IpoBOUTE JIOTHYECKH KOPPEKTHBIC
JIOKa3aTeNIbHBIE PACCYKICHUS

IIPY PEIICHUH CTEPEOMETPUUECKHIX
Y TUTAaHUMETPHUUIECKHX 3a]1a4.
CpaBHUBaTh U aHAJU3UPOBATH
peabHBIC CUTYaIlUU U BBISBIISATH
BO3MOYKHOCTB €€ MOJEIIMPOBAHU
Ha SI3BIKE TCOMETPHH.
MonenupoBaTh pealbHy 0 CUTYaITHIO
Ha S3bIKE TEOMETPUHU U UCCIIEI0BATh
MOCTPOEHHBIE MOJIEJIH, B TOM YHCIIC
Y C MCTIOJIb30BAHKEM arrapara
anreOphl.

Vcronp30BaTh KOMITBIOTEPHBIC
IIPOrpaMMBI IIPH PEIICHUH 3a/1a4.

[TosmyyaTh nipeicTaBiIeHUE O TEOMETPUU

KaK O pa3BUBAIOILECUCS HAYKE,
VCCIIENYIOIIEN OKPYKAIOIINN MHUP,
CBSI3aHHOM C peaIbHBIMU OOBEKTAMH,
MIOMOTAIOLIEN PENIUTh PEATbHbIE
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YKU3HEHHBIE CUTYyaIlUU O
POJIUCTEPEOMETPUH B
Pa3BUTHHU COBPEMEHHBIX
WHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTHUM

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102

TEMATHYECKOE IINTAHUPOBAHUE YUYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»

10 KITACC
Ha3Banue KonuuaectBo OcHOBHBIE BU/IBI JIESATEIHHOCTU
OCHOBHOE COZIEp/KAHHE
pazjena (TeMbl) 4acoB 00yJaromMXCcs
DneMeHThI Teopun rpadoB 3 I'pad, cBs3HbBIN Tpad, mpeacTaBiIcHNE [IpeacTaBasiTh OOBEKTHI U CBS3H

3a/1a4M C MIOMOIIBIO Tpada.
Crenenb (BaJleHTHOCTH) BEPIITUHBI.
ITyTs B rpade. Llenu u uuKIbL.
I'padsl HA mitockocTu. JlepeBo
CJIIy4alHOI0 3KCIIEPUMEHTA

MEXIy HUMHU C TIOMOIIBI0 rpada,
HaXOJUTh MYTH MEXAY BEPIIMHAMHU
rpada.

Brinenars B rpade nenu v 1UKIIbL.
CtpouTth 1IepeBO MO OMUCAHUIO
CJIy4ailHOTO OIIbITA, OITUCHIBATh
Clly4aiiHble COOBITHS B TEPMUHAX
JepeBa.

Pematp 3amaun ¢ momMomipro

rpados
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City4aiiHbI€ OTIBITHI,
Cily4ailHble COOBITHUS U
BEPOSATHOCTU COOBITUIA

CrydaiiHple SKCTIEPAMEHTHI (OTIBITHI)

Y CITy4aifHbIe COOBITHS. DJIeMEHTapHBIE
coObITUSI (MCXO/BI). BeposTHOCTH
cltyyaifHOro coObITus. BepostHOCTH
COOBITHH B OTIBITAX

C PaBHOBO3MOYKHBIMH AJIEMEHTapHBIMHU
COOBITUSIMU

Briienars 1 onuckeIBaTh

CIy4aiiHbIe COOBITHS B CIIy4aiiHOM
OIIBITE.

@opMyIUpPOBATH YCIOBUS IPOBEACHUS
CIIy4ailHOTO OMBITA.

HaxoauThk BeposiTHOCTH COOBITUI

B OIBITaX C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU UCXOAaMHU
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Onepauun

HaJ MHOXKECTBaMU

1 COOBITHSIMU.
CrioxeHre 1 YMHOKEHHE
BEPOSATHOCTEM.

Y coBHAsI BEPOATHOCTb.
HeszaBucumeblie coObITHSA

[Tepeceuenue, 00beAMHEHUE MHOXKECTB
U COOBITHI, MPOTHUBOIIOJIOKHBIC
cobpiTus. DopMyria CIOKEHUS
BEPOSITHOCTEH Y CIIOBHAS BEPOSITHOCTb.
YMHOKEHNE BEPOSITHOCTEM.

dopmyiia yCIOBHOU BEPOATHOCTH.
®opmyJia IOJTHOW BEPOSITHOCTH.
®opmyia baiieca. HezaBucumele
COOBITHS

Hcnonp3oBath AuarpamMmel Dinepa

1 BepOajbHOE OMMCAHUE COOBITHI
IIPU BBITIOJIHEHUU ONIEpaluid

HaJ COOBITHSIMU.

OueHuBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH TI0O MEpEe HACTYTUICHUS
JIPYTUX COOBITUH B CITy4aiiHOM OTIBITE.
Pemate 3a7a4m, B TOM 4HCIIE

C UCIIOJIb30BAHUEM JIEPEBA CIIYHaTHOTO
ombITa, (OPMYJ CIOKECHUS

Y YMHOKEHUS BEpOSITHOCTEN

DeMeHTHI KOM6HHaT0pI/IKI/I

KomOunHaTopHOe npaBuiio yMHOKECHHUS.
[TepectanoBku u axropuan. Yucno
couyeranuil. TpeyrompHuk [lackans.
®opmyna 6unoma HerotoHa

@opMyIUpOBaTh U I0KA3bIBATH
KOMOWHATOpHbIE (haKTHI.
Hcnonb30BaTh IPaBUIIO YMHOKEHHS,
U3y4eHHBbIE KOMOMHATOPHBIE (DOPMYJIBI
JUIS IEPEYUCIIEHUS 3JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
DJIEMEHTAPHBIX COOBITUHN B CITy4YalHOM
OTIBITE.

[Tonb3oBaThcs hopmyioi u
TpeyronbHukoM [lackans

JUTSL OITPE/IeNICHUS YK CIla COYETaHU M.
[Tpumenste hopmyny OMHOMA
HrroTona st mpeobpazoBanus
BBIPKCHUH
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Cepuu nocieaoBaTebHbIX 3) bunapHbIi City4aliHbINA OIIBIT Pa30uBath Cl10XHBIE SKCTIEPUMEHTHI

ucnblTanni. Mcnpiranus (ucnblTaHKE), yCIex U Heylaya. Ha OT/ACJIbHBIE UCIIBITAHUS.

bepnym. HeszaBucumele ucnbitanus. Pemrate 3a1aun Ha monck

CrnyualiHbIi BEIOOD Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 1o nepBoro ycnexa. Cepus UCIIBITAHUM JI0 IIEPBOTO yclexa u
HE3aBUCHUMBIX UCIIBITAHUN bepHyIuIn. B CEpUAX UCIBITaHUN bepHyun,
CnyyaiiHblii BBIOOp U3 KOHEUHOU a TAK¥K€ B OIBITAX CO CIIyYalHBIM
COBOKYITHOCTH. BbIOOPOM U3 KOHEYHON COBOKYITHOCTU
[IpakTuueckas padora C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAHUEM DJICKTPOHHBIX (dakToB ¥ POpPMYJI, B TOM YUCIIE B XOJI€
Ta0JIHIL IPAKTHYECKON pabOThl C MPUMEHEHUEM

CTaHAAPTHBIX (PYHKIMI
Ciy4yaiiHbIE BEJTMYUHBI 14 Cny4aiinas BenmuuHa. Pactipennenenne OcBauBarh NOHATHUSA: CITydaiiHas

U pacrpeaciicHusI

BeposiTHOCTEU. [narpamma
pacnpeaenenus. Oneparuu

HaJl CJIy4YalHbIMU BEJIMYUHAMM.
[Ipumeps! pactipenenenuii. bunapnas
ciydaiiHas BenmuuHa. ['eomerpuyeckoe
pacn-peneneHue. buHoMuaabHOE
pacnpenenenue. MaremaTuyeckoe
0XKHWJIAHWE CIIYYANHOW BEIIMYUHBI.
CoBMeCTHOE pacpeeneHUe IByX
CIIly4alHbIX BeIM4nH. HezaBucumbie
ciy4aiiHble Beln4nHbl. CBOMCTBA
MaTeMaTH4EeCKOr0 OKUIAHUSL.

BEJIMYMHA, paclpeeseHue, Tadnmia
pacnpenesieHus, [uarpaMma
pacnpeeneHusl.

HaxonuTte 3HaueHUs] CyMMBI U
IPOU3BEJCHUS CITyYalHbIX BEJIMYMH.
CrtpouTh OMHApHBIE paclpeaesICHUs
10 OTIMCAHUIO COOBITUI B CITy4alHbIX
onbiTax. CTPOUTH U paclo3HaBaTh
reoMeTpUUYeCcKOe 1 OMHOMUATIBHOE
pacnpeneseHusl.

Pewrate 3a1aum Ha BeIUKCIEHUE
MaTEMaTUYECKOrO 0KHUIaHHUS.
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MareMatrnyeckoe oOKugaHue OMHapHOU
CIIy4YalHOU BEJIMYMHBI.
MaremaTnyeckoe 0OKuIaHue
r€OMETPUYECKOT0 1 OMHOMHAIBHOTO
pacnpeaenenuii. Jlucnepeus u
CTaHJapTHOE OTKJIOHEHHE. [lucniepcus
OMHaApHOM CITy4allHOW BEJIMYMHBI.
CBoMCTBA TUCTIEPCHH.
MareMaTtrnyeckoe 0KHIaHNe
MPOU3BEJCHUS U AUCTIEPCHUS CYMMBI
HE3aBUCUMBIX CITyYailHbIX BEJIUYHH.
Hucnepcusi OMHOMHAIBHOTO
pacrpeneneHus.

[IpakTuueckas padora

C UCIIOJIb30BAHUEM AIIEKTPOHHBIX
Ta0JIHIIL

Crtpoutb coBMecTHBIE pactipeaeneHus. 3ydyaTsb
CBOMCTBA MAaT€MaTUYECKOTO OKUAAHUS.
Pemate 3a1aun ¢ MOMOIIBIO

V3YYCHHBIX CBOWCTB.

[To u3ydyeHHbIM (hOopMyJIaM HAXOIUTh
MAaTEMATUYECKUE OKUJIAHUS CITy4alHbIX
BEJIMYMH, UMEIOIINX T€OMETPUUYECKOE U
OMHOMMAJILHOE pacTpeeIeHUs

OcBauBaTh NOHATHS: JUCTIEPCUS,
CTaHJIAPTHOE OTKJIOHEHUE CIyYalHOU
BEJIMYUHBI.

Haxonuts nucrniepcuroro

pacnpeeseHuIo.

N3yyaThk cBOMCTBA IUCIIEPCHH.

[To uzydyeHHbIM (hopMyJiaM HAXOJIUTh
JTUCTIEPCUI0 OMHOMHAIIBHOTO pacIpeiesieHus,
B TOM YHCJIE B X0JI€ MPAKTUUECKOM paboThI

OBILIEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME

34

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»
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11 KIJACC

Ha3Banue KonunuaectBo OcHOBHBIE BUJIBI ICATEILHOCTH
OcHOBHOE CO/IepKaHUE
paznena (TeMbl) 4acoB 00yyJarommuxcs
3aKoH OOJIBIINX YKCET 3) HepasenctBo UeoOniméra. Teopema Pa36upats gokazarenbCTBa TEOPEM.

YeoniméBa. Teopema bepnymm.
3akoH OonbIIKX yncesn. BeiOopouHsIii
METO/ UCCIICAOBAHUI.

[Ipaktrueckas padbota

C UCMOJIb30BAHUEM BJIEKTPOHHBIX
Ta0IHII

OcBauBaTh BEIOOPOYHBIN METOJ
HCCJIeIOBaHUI, B TOM YHUCJIE B XO/¢
IPaKTUYECKON pabOThI

DJeMEeHThl MATEMATHUECKOU
CTATUCTUKH

I'enepasibHast COBOKYIIHOCTD U
cilyvaiiHasi BBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XaPAKTEPUCTUKAMMU.
O1ueHka cpegHero U JUCIepCcun
reHepaIbHON COBOKYITHOCTH

C TIOMOIILI0 BHIOOPOYHBIX
xapaktepucTtuk. OlleHUBaHUE
BEPOSITHOCTEH COOBITUI 1O BBIOOPKE.
Cratuctnueckas runoresa. [IpoBepka
IIPOCTEUILNX TUIIOTES C IIOMOIIBIO
CBOWCTB U3YyUYECHHBIX PACIPEACIECHUN.
[IpakTruueckas paborta

C HUCIIOJIb30BAaHNUEM AIIEKTPOHHBIX
TaOIUIL

OcBauBaTh NOHATHUS: T€HEPaJIbHAS
COBOKYIHOCTb, BEIOOPKA, BLIOOPOYHOE
cpeaHee U BEIOOpOYHAs TUCTICPCHS.
Brruuciste BEIOOpOUHBIE
XapaKTePUCTUKU U HA UX OCHOBE
OIICHUBATh XapaKTEPUCTUKHU
TEHEPAIIBHON COBOKYITHOCTH.
OcBauBath MOHATHS: CTATUCTUYECKAS
TUIOTE3a.

OreHrBaTh BEPOATHOCTH COOBITUH U
MPOBEPSATH MPOCTEHIITNE TUIIOTE3bI
HA OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE€ B XOJ€ MPAKTUUYECKOU
paboThI
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HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHEI (pacrpeacicHus),
MIOKa3aTelIbHOE U
HOPMAaJIbHOE pacIpeiesIeHUs

[IpuMepbl HEMPEPBIBHBIX CITYyYaWHBIX
BeJIMYMH. OyHKIUSA ITIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3aaay,
MIPUBOJAIINX K MOKA3aTEIIbHOMY

Y K HOPMaJIbHOMY pacIpeIeICHUSIM.
@DyHKIMS IOTHOCTH BEPOSITHOCTU
ITOKA3aTEJIbHOTO PACIIPEACTICHNUS.
@OyHKIMS TUIOTHOCTH BEPOSTHOCTH
HOPMAJIBHOTO PACTIPEACICHUS

3HAKOMUTHCS TTOHITHSIMH:
HeNpepbIBHAS CllyyaliHasi BEJIMUUHA,
HENPEPBIBHOE PACIIPEICIICHUE,
GYHKIHS TTIOTHOCTHA BEPOSITHOCTH.
HaxoauTh BeposSTHOCTH COOBITUI
10 TaHHOW (YyHKITMH

TUIOTHOCTH.

3HAKOMUTBLCS C MOHSATHIMHU:
[I0KA3aTeJIbHOE paclpeeIICHUE,
HOPMAJIbHOE pacipeeICHUE.
BriaensaTe mo onucanuio ciry4alHbIe
BEJIMYMHBI, paCIIPEICIICHHBIE

10 TOKA3aTeIbHOMY 3aKOHY,

10 HOPMAJIbHOMY 3aKOHY.
Pa3buparts npumepsl 3aaa4,
MPUBOASAIIMX K MOKA3aTEIIbHOMY
pacCIpeieIEHUI0 U K HOPMaJIbHOMY
pacIpeneIeHHI0

Pacrnipenenenue Ilyaccona

[TocnenoBaTeNbHOCTH OJITMHOYHBIX
HE3aBUCUMBIX COOBITHM.

ITpumep 3amaun, NIpUBOAALIEH

K pacupeaenenuro [lyaccona.
[IpakTrueckas padbora

C UCMOJIb30BAHUEM BJIEKTPOHHBIX
TaOJINII

Bp1essTh Mo onrcanuio Ciy4anHoro
ONBITa BEJIMYUHBI, pACIIPEICTICHHbBIE

1o 3akony Ilyaccona.

Pemars 3a1aun, B TOM 4ucie B X01€
PaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKIMI 3JIEKTPOHHBIX
Ta0IHII
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CBsi3b MEXy CITy4YaiiHBIMU
BEITUYMHAMU

KoBapuanus n1Byx ciydaidHbIX
BenuurH. Koaddumment koppensuu.
CoBMecTHbBIE HAOJIIOICHHUS IBYX
BennurH. BeiGopounslif koadduiimeHt
Koppessanuu. Paznudue Mexy
JIMHENHOM CBA3BIO U IIPUYUHHO-
CJIIEICTBEHHOU CB:3b10. JInHEHAs
perpeccus. [Ipaktrueckas padora

C UCITOJIH30BaHUEM DJICKTPOHHBIX
TaOJINII

OcBauBaTh NOHATHS: KOBapHALIMS,
KO3 UIUEHT KOPPEISILIUY, JINHEHHAS
3aBUCHUMOCTb.

OueHnBaTh XapakTep CBA3U MEXIY
CIIy4allHBIMHU BEJIMYMHAMHU, UCXOS
U3 IIPUPOJIbI JAHHBIX U BBIYUCIEHHBIX
XapaKTEPUCTHK.

Hcnonp30BaTh 1uarpaMMsl
paccenBaHus U1l U300paKeHHUS
COBMECTHOTO PACCEUBAHUs

JAHHbIX.

Haxonutb ko3ppunmenTsl ocu
JarpaMMbl, B TOM YHUCJIE B XOJI€
IPAKTHYECKON pabOoThl C MPUMEHEHHEM
CTaHAAPTHBIX (PYHKITHI

O06o061enne n
cucTeMaTH3alus 3HaHUU

11

[IpencraBiieHre TaHHBIX C TOMOIIBIO
TaOJUIl U JUarpamMmM, onucaTtesibHas
CTaTUCTHUKA, OTIBITHI

C PAaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIYMCIICHUE BEPOATHOCTEN
COOBITHH ¢ TpUMeHeHneM Hopmy U
rpauuecKux METO0B
(koopauHaTHAs TIpsiMast, IEPEBO,
nyarpamma Ditiepa), ciaydaiHbie

[1oBTOPATH N3y4YEHHOE U BBICTPANBATh
CUCTEMY 3HAHUI
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BCJINYHHBI U

pacupeneneHus,
MAaTeMaTUYECKOE
0’KMJIAHUE CITyYalHOU
BEJINYUHBI

OBILEE KOJIMYECTBO 34

YACOB I10 ITPOIT'PAMME

HOYPOYHOE IINTAHUPOBAHHUE
YYEBEHOI'O KYPCA «AJITEEPA 1 HAUAJIA MATEMATHUYECKOI'O AHAJIM3A» (YT JTYBJIEHHBIN

YPOBEHD)
10 KIIACC
KonnyectBo 4yacos
Ne ni/m Tema ypoka
Bcero KonTtpoabHbie padoTsl IIpakTnyeckue padornl
1 MHo0€ecTBO, OnEpalnuy Haj 1
MHO’KE€CTBaMH U MX CBOICTBa
2 Juarpammsl Dlinepa-Benna 1
[IpuMeHeHne TeopeTuKo-
3 MHO>KECTBEHHOT0 armapara Jyisi pelieHus 1
3a1a4u
Panmonanbuble yncna. OOBIKHOBEHHBIE U
4 JeCATUYHBIE TPOOU, TTPOIICHTHI, 1

OECKOHEYHBIE TTEPUOIMUECKHUE TPOOH
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Pammonansasie uncina. OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH, MPOLICHTHI,
OCCKOHEYHBIC MTEPUOANICCKUE APOOH

[Ipumenenue apoOeit 1 MPOLEHTOB IS
peleHus NpUKIAgHbIX 33124

Bxognast koHTpoOJbHAs padoTa.
[Ipumenenue qpoOei U IPOIIEHTOB TSI
pelieHust MPUKIAIHBIX 33124

I[eﬁCTBHTCHbHBIe yucia. PaimonanbHbIe
U UPPpalOHAIIbHBIC YU CJIa

Apudmerndeckre onepanum ¢
HeﬁCTBHTeHBHBIMH qucJiiaMu

10

11

Monynb 1eiCTBUTENLHOTO YUCIA U €r0
CBOMCTBaA

[TpuG>xEHHBIC BEIYMCIICHUSI, IPABHUJIA
OKpYTJIEHUS, IPUKUKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN

12

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB

14

15

OCHOBHBIE METO/IbI PEILICHUS LIETbIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

MHoOrouwieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHA HA MHOTOUJIEH C
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octaTtkoM. Teopema besy

MHOro4JIeHEI ¢ OCJIbIMA

16 koo dunuentamu. Teopema Buera

17 Pemenue cucreM TMHEHHBIX YpaBHEHHUI

18 Pewienne cucreM TMHENHBIX YPaBHEHUN
Martpuna cucTemMsbl JTUHEHHBIX

19 ypaBHeHUH. OnpenenuTesb MaTpUIbI
2X2, ero reoMeTpu4YeCKUil CMbICI U
CBOICTBa; BHIYMCIIEHUE €T0 3HAYECHUS
Onpenenuresb MaTPUIBI 2X2, €10

20 F€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAUCHUS

21 [Ipumenenue onpenenuTens 1isl peleHus
CHUCTEMBI JINHEUHBIX YPAaBHEHUI

99 Pemenue npuknaaHbIxX 3a/1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

93 Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOILIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN
KonTponbHas pabora: "PannonanbHble

24 ypaBHEHUS U HepaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN"
DyHKIHUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.

25 B3anmuO oOpaTHBIe QyHKITHH.
Kommozurust ¢hyHKImia

26 I'paduk PpyHkunu. dnemMeHTapHbIe
npeobpazoBanus rpadukoB QyHKIUN

97 OO6nacTp onpeneneHuss 1 MHOKECTBO

3HayeHudt pynkuuu. Hynu pyHkuum.
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[IpomexyTKH 3HaK IOCTOSTHCTBA

YeErHble 1 HEYETHBIC (DYHKITUH.

28 [epuonnyeckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU
MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.

29 Haubonbiiee 1 HauMeHblee 3HaUCHNE
(GYHKIIMHY Ha TPOMEXKYTKE

30 Jlunelinas, kBagpaTuuHas U JpOOHO-
TuHeHas GyHKIun

31 DJIeMEHTapHOE UCCIIEIOBAaHUE U
MIOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

39 DNeMEeHTapHOE UCCIIEIOBAaHUE U
nocTpoeHue rpaduKoB ATUX QYHKIUH

33 Crernens ¢ 1enbIM NokaszarenaeM. bunom
Hprorona

34 Crenens ¢ 1enbIM 1nokasareneMm. bunom
Herorona
CrenenHast QyHKIUS C HATYpaTbHBIM U

35 1eIbIM Noka3ateneM. E€ cBoiicTBa u
rpaduk

36 Konrtponbnas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpadgux"

37 ApudmeTnueckniit KOpeHb HaTypaJIbHOU
CTEIEHU U €r0 CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaTbHON
CTETEHU U €r0 CBOWCTBA

39 [IpeobpazoBaHusl YUCIOBBIX BBIPAKEHHI,

COACPpKAUX CTCIICHU U KOPHU
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40

[IpeoOpazoBanust YMCIOBBIX BHIPAKEHUH,
COZEpKAIIMUX CTEIIEHU U KOPHU

41

42

43

[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COAEPKAIIMX CTENIEHU U KOPHU

UppanuonansHbie ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUS UPPALIUOHATIBHBIX
ypaBHEHU M

HppaunonanbHble ypaBHeHUs1. OCHOBHBIE
METO/IbI peIIeHUs] UPPALIUOHATBHBIX
YpaBHEHUN

44

Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUU

45

46

PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUHN
VPPALMOHAIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UppalMOHATIBHBIX YpaBHEHUN

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
VUPPALMOHAIBHBIX YPABHEHUN

48

49

50

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
MPPALMOHAIBHBIX YPABHEHUN

CoiicTBa u rpaduk KOpHs n-0i cTeneHu
Kak (DyHKIIMU OOpaTHOMN CTENEeHH ¢
HaTypaJbHBIM IT0OKa3aTelleM

CaoiicTBa U rpaguK KOpHS nN-Oi CTENEeHH
KakK (PyHKIIMHU OOpaTHON CTENEHH ¢
HaTypaJbHbBIM ITOKa3aTelleM

51

KonTponbnas pabota: "CpolicTBa u
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rpaduk KOpHS N-0¥ CTETeHHU.
Uppanuonanbubie ypaBHeHUS"

Crerens ¢ palrOHAJIbHBIM ITOKAa3aTCJICM U

52 oo
e€ cBolicTBa
53 CreneHb ¢ palMOHAJIbHBIM [TOKa3aTeIeM U
€€ CBOMCTBA
54 CreneHsb ¢ palMmOHAIbHBIM [I0OKA3aTENEM U
€€ CBOICTBA
55 [Toka3zatenpHast GpyHKIHS, €€ CBOIICTBA U
rpaduk
56 Hcnonb3oBanue rpaduka GyHKINUN AT
peleHNs ypaBHEHUH
57 Hcnons3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I
[Toka3zarenbubie ypaBHeHUss. OCHOBHbBIE
58 METO/Ibl PEIIEHUs TOKa3aTEeIbHbBIX
ypaBHEHUH
[ToxazarenbHble ypaBHEHUS. OCHOBHBIE
59 METO/Ibl PEILIEHUS TOKA3aTENbHbIX
ypaBHEHU I
[ToxazarenbHble ypaBHEHUS. OCHOBHBIE
60 METO/Ibl PEILIEHUS TOKA3aTENbHbIX
yYpaBHEHUHU
61 KonTponbhas pabora: "[lokazarenpHas
¢yuknus. [lokasarenbHble ypaBHeHUS"
62 Jlorapudwm gucia. CBo¥icTBa Jlorapugma
63 Jlorapudm umncna. CoiicTBa jJorapudpma
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64

Jlorapudm umncna. CoiicTBa jJorapudpma

65 JlecaTu4HbIE U HATYpAJIbHBIE JTOTapH(PMBI
66 JlecsaTHuHbIC U HATYpAJIbHBIC JTOTaPH(PMBbI
67 [IpeobpazoBanue BeIpaxeHUH,

coJep KaINX JOTapr(pMbI

68 [IpeoOpa3zoBanue BhIpaKEHUH,
coJepKaIINX JOTapr(pMbI

69 [TpeoOpa3oBaHue BbIPAXKEHUIH,
coJiepKalX JorapuQmbl

70 Jlorapudmmueckas pyHKIus, € CBOHCTBA
u rpadux

7 Jlorapugmuueckas pyHKuus, €€ CBOHCTBA
U rpaduk

79 Hcnonb3oBanue rpaduka GyHKINUN AT
peleHNs ypaBHEHUH

73 Ucnonb3oBanue rpaduka GyHKIUN A5
peleHus ypaBHEHHHA
Jlorapugmuueckue ypaBHEHUS.

74 OcHOBHBIE METO/BI PEILIEHUS
norapu(MUUECKUX YpaBHEHUN
Jlorapugmuueckue ypaBHEHUS.

75 OcHOBHBIE METO/BI PEILIEHUS
JOrapupMHUUECKUX YpaBHEHUIN
Jlorapudmudeckue ypaBHEHHS.

76 OcHOBHBIE METO/BI PELLIEHUS
JorapupMHUUECKUX ypaBHEHUI

77 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN
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JOTapuPpMHUECKUX yPaBHEHUI

PaBHOCHIEHEIC NEPEXO0bl B pCICHUHA

8 norapu(pMHUECKUX YpaBHEHHHA
KonTponbnas pabota:

79 "Jlorapudmuueckas ¢yHKIIHS.
Jlorapudmudeckue ypaBHeHHS"

80 Cunyc, KOCUHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apTyMEHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 APKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 oTIpeieIeHue TPUTOHOMETPHUYECKIX
(GYHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 ofpeielIeHue TPUrOHOMETPUUYECKUX
(GYHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybI

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbt

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbI

89 OCHOBHBIE TPUTOHOMETPUYECKHE

bopmyIbl
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[IpeobpazoBanne TPUTOHOMETPUUECKUX

90 .
BBIPAKCHUI

01 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX
BBIPAKCHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAXKECHUM

03 [Ipeobpa3oBanne TPUrOHOMETPUUECKUX
BBIPAXKEHUM

94 Pemienne TpuroHOMETpUYECKUX
ypaBHEHUI

95 Pemenue TpuroHomMeTpu4ecKux
YpaBHEHUN

96 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUI

97 Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

08 Pemenune TpuronomMeTpuuecKux
yYpaBHEHUHU

99 Pemenne TpuroHOMeTpUYECKUX
ypaBHEHUU

100 Pemenune TpuronomMeTpuuecKux
ypaBHEHUU
KonTtponbhas pabora:

101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 nociueaoBarenbHocTell. Meron

MaTeMaTH4eCKOi HHAYKOHUU
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MoHoToHHBIE B OrpaHUYCHHBIC

103 MOCJIeIOBAaTEILHOCTH. VIcTOpus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yObIBaromas
reoMeTpuyYecKas Iporpeccust

107 CyMMma OeckOHEUYHO yObIBaroIen
FE€OMETPUUECKOMN MPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN U DKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB
Hcnonp3oBanue nporpeccuu st

110 peueHus pealIbHbIX 3aa4 IPUKIIATHOTO
Xapakrepa

111 KonrponsHas padora:
"ITocenoBaTenbHOCTH U IPOrpeccun”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBa

113 Touka pa3pbiBa. ACUMIOTOTHI IpauKoB
byHKIMMA

114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HEpPaBEHCTB
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MGTOH HUHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS
HEPABEHCTB

119 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 IlepBast u BTOpast IpOU3BOJHEIE KIOIUU

VH

OnpezneneHue, reoMeTPUYECKHH CMBICIT

122 ’
MIPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOMN

124 YpaBHeHUE KacaTelbHOU K rpaduKy
byHKITUN

195 YpaBHeHUe KacaTebHOU K TpapuKy
byHKIIUHN

126 [Tpou3BoHbIE DIIEMEHTAPHBIX (HYHKIHN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKIUH

128 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOTO U KOMITO3UIIMU (PYHKIIMH

129 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOT'O ¥ KOMIO3ULIUU (YHKIUI

130 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 Kontponbnas padota: "[IponsBognas”

132 [ToBTOpeHme, 0600IIEHNE,
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cucTemarusanus 3HaHui: "YpapHenus"
133 [ToBTOpEeHme, 0600IICHNE, 1
cucreMaru3aius 3Hanui: "OyHkuun"
134 HroroBast kKoHTpoIbHAs paboTa 1 1
135 Wrorosas kKoHTpoJbHAS paboTa 1 1
136 [ToBTOpEHHE, O606H1€HI:IG, 1
CUCTEeMAaTH3alMsl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 136 11

I[TPOT'PAMME
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YYEBHOTI'O KYPCA «AJITEBPA 1 HAUAJIA MATEMATUYECKOI'O AHAJIN3A» (YT JIYBJIEHHBIM

YPOBEHD)
11 KJIACC
Kosnu4yectBo yacos
Ne ni/m Tema ypoka B KonTpoibHubie IIpakTuyeckue
cero padoThbI padoThI

1 [TpumMeHeHre TpPON3BOIHON K UCCIETOBAHHIO (DYHKIIHMIA HA 1
MOHOTOHHOCTb U DKCTPEMYMBI

5 [TpumMeHeHre TpOM3BOIHON K UCCIETOBAHHIO (DYHKIIHMIA Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI

3 [IpuMeHeHre NPOU3BOIHON K UCCIEOBAaHUIO (DYHKIMM Ha 1
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

4 [TpumMeHeHre TpPON3BOIHON K UCCIETOBAHUIO (DYHKIIHMIA HA 1
MOHOTOHHOCTb U DKCTPEMYMBI

5 [TpuMeHeHre TPOM3BOIHON K UCCIIEI0BaHUIO (DYHKIMI Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI

6 [TpuMeHeHre TPOM3BOIHON K UCCIIEIOBAaHUIO (PYHKIMH Ha 1
MOHOTOHHOCTB U DKCTPEMYMBI

7 Haxoxnenne HauboIb111ero 1 HaMMEHbIIEr0 3HaYCHUS 1
HEnpephIBHON (YHKIIUU HA OTPE3Ke

8 Haxoxxaenne HanOobIIero 1 HAMMEHbIIETo 3HaAYeHU s 1
HenpepbrIBHON (YHKIIUU HA OTPE3Ke

9 HaxoxxneHne HanOobIIero 1 HAMMEHbBIIETO 3HAYSHUS 1
HEeNpepbIBHON (YHKIIMU HA OTpE3Ke

10 Haxoxnaenne HauboIb111ero 1 HaMMEHbILEro 3HaYeHUS 1

HEenpephIBHON (DYHKIIUU HA OTPE3Ke
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Haxon(;[eHHe HaKOOJIBIIECr0 ¥ HAUMEHBIIICTO 3HAYCHHUS

1 HenpepbIBHON (YHKLIUU HA OTPE3Ke

12 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUS
HEeNpepbIBHON (PYHKIIMU HA OTPE3KE

13 IIpumeHneHne MPOU3BOJHON [UI HAXOXKACHHS HAWITyqIlIEero
pEIIeHNs B IPUKIAIHBIX 3aa49ax

14 [IpuMeHeHne POU3BOIHOM I HAXOKACHUS HAUITy4dlIEro
pEIlIeHNs B IPUKIAIHBIX 3aa49ax

15 [IpuMeHeHne MPOU3BOIHOM IS OIIPEIEICHUS CKOPOCTH U
YCKOpEHHUs IpoIiecca, 3a1aHHOT0 (GopMyIIoil uin rpadhukom

16 [IpumeHneHne MPON3BOJHON Ul OIIPEAEIICHUS CKOPOCTH U
YCKOpEHUs Mpoliecca, 3aJaHHOT0 (popMyJIoi niu rpadukoM

17 Kommosutust ¢hyHKIMi

18 Komnosurus ¢yHkimit

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha KOOPAWHATHON
IJI0CKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha KOOPAWHATHON
IIJIOCKOCTH

99 Kontponbnas pabota: "UccnenoBanue GyHKIINMA ¢
MTOMOIIBIO TTPOU3BOAHON"

23 IlepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBoobpazuble anemeHTapHbIX (yHKIuil. [IpaBuna
HaXO0XKJICHHUS MEPBOOOPA3HBIX

o5 [TepBoobpazuble anemeHTapHbIX (yHKIui. [IpaBuna
HaXO0XJACHUS [1epBOOOPa3HBIX

26 HNHurerpai. I'eoMeTpudeCcKuii CMBICI UHTETpaIa
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Brruucnienue onpenenéHHOro HHTErpaia mno gpopmyne

27 Herorona-Jleiibauna .

08 Brruucnienue onpenenéHHOro HHTErpaia mno gpopmyne 1
Herorona-JleitOnuma

29 [IpuMeHeHue UHTErpana A1 HaXOXKACHUS IUIoMaei 1
IJIOCKUX UTYyp

30 [TpumeneHne uHTErpaia A1 HaXOXKACHUS 00HEMOB 1
reOMETPHUECKUX Tell

31 [Tpumeps! pemenuii qudpepeHaaTbHbIX YpaBHEHHN 1

32 [Tpumeps! pemenuii AuddepeHnnaIbHbIX YpaBHEHHH

33 MareMaTHueCKoe MOJICIIMPOBAHUE PEATTbHBIX MTPOIIECCOB C 1
noMoIbko auddepeHnnanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoodpaznas u mHTErpan” 1

35 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku 1

36 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu 1

37 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpapUKu 1

38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1

39 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku 1

40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI ¢ 1
MTOMOIIIBIO0 TPUTOHOMETPUIECKOI OKPY)KHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHHUH C 1
MIOMOIIBIO TPUTOHOMETPUYECKOI OKPYKHOCTH

42 OT60p KOpHEHN TPUTOHOMETPUUECKUX YpaBHEHHI ¢ 1
MTOMOIIIBIO0 TPUTOHOMETPUIECKOI OKPY)KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPAaBHEHUH C 1
MTOMOIIIBIO0 TPUTOHOMETPUIECKOH OKPY)KHOCTH

44 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1
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45

Pemenne TpuroHOMETpUYECKUX HEPABEHCTB

46 Perienue TpUroHOMETpUUECKUX HEPABEHCTB

47 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1

48 Konrtponsnas padora: "['paduku TpUrOHOMETPHUECKUX 1
¢ynkuuii. Tpuronomerpuueckie HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI PEILIEHUs T0KA3aTeIbHBIX HEPABEHCTB 1

50 OcCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIIbHBIX HEPABEHCTB 1

51 OCHOBHbBIE METO/IbI PELLIEHUs T0KA3aTeIbHBIX HEPABEHCTB 1

52 OcCHOBHBIE METO/IbI PELLIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1

53 OCHOBHbBIE METO/Ibl PEeLIEHUS JIOrapu(PMUUECKUX 1
HEpPaBEHCTB

54 OcCHOBHBIE METO/BI PELIECHUS JIOrapU(PMUIECKUX 1
HEPaBEHCTB

55 OcCHOBHBIE METO/BI PELLIEHUS JIOrapU(PMUIECKIX 1
HEPaBEHCTB

56 OCHOBHBIE METO/IbI PeLICHHs JJorapu(PMUUECKUX 1
HEPABEHCTB

57 OcCHOBHBIE METOIbI PELLIEHUSI UPPAIIIOHATIBHBIX HEPABEHCTB 1

58 OCHOBHBIE METOBI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB 1

59 OcCHOBHBIE METOBI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB 1

60 OCHOBHBIE METO/BI PELICHUS UPPALIOHATIbHBIX HEPABEHCTB 1

61 I'paduueckue MeTo bl peLIeHNs UPPAlMOHATIBHBIX 1
ypaBHEHUH

62 I'padmueckue MeToabl pereHus UppaloHaIbHbBIX 1
YPaBHEHHU

63 I'paduueckue MeTO bl pelIeHNs MOKa3aTeIbHbIX YpaBHEHUN

64 I'pacdnueckue MeTobl pereHus moKa3zaTeIbHbIX 1
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HEPABEHCTB

I'padmyeckue MeToabl pemeHus JIorapupMUIecKIX

65 .
ypaBHEHHH

66 I'paduueckue MeTOIbI PEMICHHS JTOTAPHUPMHUECKUX
HEPaBEHCTB

67 I'paduueckue METOIBI PEeLICHUS JTOTaApUPMHUECKUX
HEPaBEHCTB

68 I'paduueckue METOIbI PEeLICHUS TOKA3aTeIbHBIX U
Jorapu(MUIECKUX ypaBHECHUI

69 I'paduueckue METOIbI PELICHUS TOKA3aTEIbHBIX U
JorapupMHUUECKUX YPaBHECHHUN

20 I'paduueckue METOIBI PEIICHNS TOKA3aTEeIbHBIX U
norapuMUIECKUX HEPABEHCTB

7 I'paduueckue METOIbI PELICHUS TOKA3aTEIbHBIX U
norapuMUIECKUX HEPABCHCTB

79 KonTponbnas pabota: "UppaiimoHanbHble, OKa3aTEIbHbIE
u orapudmMuyeckre HepaBeHcTBa"

73 KommiekcHbie uncna. Anredpanyeckas u
TPUTOHOMETpHUYECKasi POPMBI 3aIUCH KOMITJIEKCHOTO YUCIIa

74 KommnnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aUCH KOMITJIEKCHOTO YUCIia

75 ApudmeTrueckue onepanuu ¢ KOMIJIEKCHBIMU YHCIIaMU

76 Apudmerndeckue onepaniy ¢ KOMITICKCHBIMH YHCIIaMH

77 N300parkeHre KOMIUIEKCHBIX YUCeNl Ha KOOPAWHATHOM
TUIOCKOCTH

78 N300paskeHre KOMIUIEKCHBIX YMCeNl Ha KOOPAWHATHOM

IIIIOCKOCTH
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®opmyna Myaspa. KopHu N-0i cTeneHn U3 KOMILUIEKCHOTO

79 1
qucna

80 ®opmyna Myaspa. KopHu N-0# cTeneHn U3 KOMILUIEKCHOTO 1
qrcia

81 [IpuMeHeHre KOMIUIEKCHBIX YHCEN [Tl peIIeHUs 1
(bu3MYECKUX U TEOMETPUUYECKUX 3a7a4

82 KonTponpnas padora: "KomrnekcHsie gucina' 1

83 HatypanbHble u 1iesbie uncna 1

84 HarypanbHble u 1ienble ynucna 1

85 [IpumeHeHne MPU3HAKOB IETUMOCTH IIENIbIX YHCET 1

86 [IpumeHeHne MpU3HAKOB IETUMOCTH IIENIbIX YHCET 1

87 [IpuMenenue npu3HaKoB AeIUMOCcTH 1ebix yucen: HOJ u 1
HOK

88 [Ipumenenue nmpu3HakoB aAeauMocTy 1enbix yucen: HOJl u 1
HOK

89 [TpuMeHeHHE TPU3HAKOB JICTUMOCTH IEJIBIX YUCEI: OCTATKH 1
0 MOAYJTIO

90 [TpuMeHeHHE TPU3HAKOB JICTUMOCTH TEJIBIX YUCEI: OCTATKH 1
0 MOJTYJTIO

01 [IpumeHeHne MPU3HAKOB AETUMOCTH ENbIX YHCEeI: 1
anroput™ EBKinaa A pemeHus 3aa4 B HENbIX YUClIax

92 KonTponbras padota: "Teopus 1enbix gucen" 1

03 Cucrema ¥ COBOKYIMHOCTh YpaBHEeHH. PaBHOCHIIbHEBIE 1
CUCTEMBI ¥ CHCTEMBI-CJIC/ICTBUS

94 Cucrema ¥ COBOKYIHOCTh YpaBHEeHH. PaBHOCHIIbHEBIE 1
CUCTEMBI 1 CHCTEMBI-CIIEICTBHSI

95 OCHOBHBIE METOIbI PELIEHUSI CUCTEM U COBOKYITHOCTEN 1
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palMOHAIBHBIX YPABHEHUN

OCHOBHEBIE METOJbI pCHICHUSA CUCTEM U COBOKyrIHOCTCﬁ

% UppaIMOHABHBIX YPaBHEHHHA 1

97 OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U COBOKYITHOCTEH 1
[I0Ka3aTeIbHbIX YPaBHEHUN

08 OCHOBHBIE METO/IbI PELICHHS CUCTEM U COBOKYITHOCTEH 1
II0Ka3aTeNIbHBIX YPAaBHEHUI

99 OCHOBHBIE METO/Ibl PELLIEHUS CUCTEM U COBOKYITHOCTEH 1
Jorapu(MUIECKUX ypaBHECHUI

100 OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U COBOKYITHOCTEH 1
JorapupMUUECKUX ypaBHEHUN
[TpuMeHeHne CHCTEM K PelICHUI0 MaTeMaTHYECKUX 3a71a4 u

101 3a7a4d U3 pa3IMYHBIX 00JacTel HAYKU M peabHOM JKU3HH, 1
MHTEPIPETANs NOTYICHHBIX Pe3yJIbTaToOB
[TpuMeHeHne CHCTEM K PelICHUI0 MAaTeMaTHYECKUX 3a/1a4 1

102 3a7a4d U3 pa3IMYHBIX 00JIacTel HAYKH M peabHOMN JKU3HH, 1
MHTEPIPETAINS OTYyICHHBIX Pe3yJIbTaToOB
[IpuMeHeHre HEpPaBEHCTB K PEILICHUIO MaTEMATHYECKUX

103 3aJ1a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HayKu U peabHOU 1
KU3HH, UHTEPIPETALNS TIOTYICHHBIX Pe3yIbTaToOB
KonTponbnas pabota: "CucteMbl paliluOHAIbHBIX,

104 UppalMOHATIbHBIX MTOKAa3aTeIbHbBIX U JIOTapU(YMUIECKUX 1
ypaBHeHuUi"

105 PannonanbHble ypaBHEHUS ¢ TapaMeTpamMu 1

106 PanmonanbHbple HEpaBEHCTBA ¢ apaMeTpaMu 1

107 PanvoHaneHbIE CHCTEMBI ¢ TApaMETPAMU 1

108 HpparmonanbHble ypaBHEHNs, HEPABEHCTBA C TapaMeTpaMu 1

109 HppanmoHaibHbIe CHCTEMBI C TTapaMeTpaMu 1
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110

[TokazarenbHble ypaBHEHUS, HEPABEHCTBA C I1apaMeTpaMu

111 ITokazaTenbHBIE CHCTEMBI C TTapAMETPAMHU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C 1
napameTpamu

113 Jlorapudmuueckue cuCTeMbl ¢ TapaMeTpamMu 1

114 TpuronomeTpuueckre ypaBHEHHUS C ITapaMeTpamMu 1

115 TpuronomeTpuueckre HEPaBeHCTBA C IapAMETPAMHU 1

116 TpuronomeTpuyecKre CUCTEMBI C TTapaMeTpamMu 1
[TocTpoeHne u uccineq0BaHNe MaTEMAaTUIECKIX MOZETIEeH

117 peanbHBIX CUTYallMi C IOMOLIBIO YPABHEHUH C 1
napameTpamu
[TocTpoenne u uccineq0BaHNe MAaTEMAaTUIECKIX MOZETICH

118 peanbHBIX CUTYallui C IOMOLIBIO CUCTEM YPABHEHUH C 1
napameTpamu
[TocTpoenue u uccnegoBaHre MaTEMAaTUUECKUX MOJIENen

119 pEaJIbHBIX CUTYallUii C TIOMOILBIO CUCTEM YPaBHEHUH C 1
napameTpamu

OHTpOIIbHAs paboTa: "3agauu ¢ mapameTpaMu

120 K 0 "3 " 1

121 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3aIIs] 3HAHUMN: 1
"VpaBHeHus"

122 [ToBTOpeHnue, 06001IeHNEe, cUCTeMaTH3alMs 3HAHUH: 1
"VpaBuenus"

123 [ToBTOpEeHue, 060061IeHNE, cCUCTEeMaTH3alus 3HaHU ! 1
"VYpaBHenus. CucteMbl ypaBHEHUN"

124 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3aIIHs] 3HAHUN: 1
"HepaBencrsa"

125 [ToBTOpeHme, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHUH: 1
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"HepaBencrsa"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3aIIHs] 3HAHUN

126 1
"HepaBencrsa"

127 [ToBTOpenue, 06001IeHNE, cUCTeMaTH3alUs 3HaHU ! 1
"I[IpousBoaHas u e€ mpuMeHeHue"

128 [ToBTOpeHMEe, 06001IIEHNE, CHCTEMATH3aI1s 3HAHU: 1
"IIpon3BojHas u €€ npuMeHeHue"

129 [ToBTOpenue, 06001IeHNE, cUCTeMaTH3alus 3HAHU: 1
"IIpon3BojHas u €€ npuMeHenue"

130 [ToBTOpenue, 06001IeHNE, cUCTeMaTH3aIUs 3HAHUH: 1
"UnTerpain u ero npuMeHeHue"
[ToBTOpeHME, 00001IEHNE, CHCTEMATH3aIUs 3HAHU:

131 S 1
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 3HAHUH:

132 R 1
[ToBTOpeHnue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUH:

133 "y 1

134 Hrorosast koHTpoapHas paboTa

135 HToroBast KOHTpOJbHAs paboTa

136 [ToBTOpEeHME, 00600IIEHNE, CHCTEMAaTH3aIlusT 3HAHUN 1

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10

91



YuaeGHoro kypca «['eomeTpus» Ha yriayOiaEHHOM ypOBHE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

OcHoBHBIE TpaBUIIa N300paKEHUS HA PUCYHKE TJIOCKOCTH,
napajuleNbHbIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[ToHsATHS cTepeoMeTprH: TOUKa, psiMasi, IIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE IIPaBUJIa H300pakeHUS Ha
PUCYHKE IIJIOCKOCTH, MApaJIJIENIbHBIX MIPSMBIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

Ilonstus: MMEPECCKarOMMECCs IMIOCKOCTH, IICPECCKAIOIIUCCS
npsaMast U JIOCKOCTh, MOJIYIIPOCTPAHCTBO
IlonsTus: MEPCCCKAOIMNECS IIIIOCKOCTH, ITIEPCCCKAIOIIUCCA
npsaMast U IOCKOCTh, MOJYIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIONMINX OOBEKTOB
MHororpaHHuKH, ©300paKeHHe MPOCTEUIINX
IIPOCTPAHCTBEHHBIX (PUTYp, HECYILIECTBYIOLINX OOBEKTOB

AXCHOMEI CTCPCOMCTPHU U IICPBBIC CIICACTBHA U3 HUX

AXCHOMEI CTCPCOMCTPHHU U IICPBBIC CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIIEICTBUS U3 HUX.

CnocoObl 3alaHus MPAMBIX U IIOCKOCTEH B IMPOCTPAHCTBE.

O06o3HaueHUs MPAMBIX U IIOCKOCTEH

10

N300paxenune ceyeHunit nupamuabl, Kyoa v pU3MBI,
KOTOPBIE TPOXOIIT uepe3 ux péopa. M3zobpakenue
MepeceueHMs MOJTYUYCHHBIX IUIOCKOCTEN. PackpammBanue
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IMOCTPOCHHBIX CeUeCHUM Pa3HbIMU LIBETAMU

11

12

13

14

N306paxkenune cedyeHunit mupamMuibl, Kyoa v MpU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obpaxkenue
MEPECEUCHUS MTOTYUYECHHBIX IIOCKOCTEN. PackpalrBanmue
MMOCTPOEHHBIX CEYEHUN Pa3HBIMU I[BETAMU

N306paxxenune cedyeHuit mupamMuibl, Kyoa v MpU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péodpa. M3obpakenue
MEPECEUCHUS MTOTYUYECHHBIX IIOCKOCTEN. PackpalrBanne
MMOCTPOEHHBIX CEYEHU Pa3HbIMU LIBETAMU

N306paxkeHne ceyeHunit mupamMuabl, Kyoa v MpU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. M3obdpaxkenue
nepeceyeHus MOJyYeHHBIX ITockocTel. PackpamuBanue
MMOCTPOCHHBIX CEUCHUN Pa3HBIMU I[BETAMHU

Mertoa cies10B Jis TOCTPOSHUS CeUYSHUI

15

16

17

Meron cnenoB aiis noctpoeHus ceuenuid. CBoiicTBa
IIEPECCUECHUH NPSIMBIX U IUNIOCKOCTEN

Merton cienoB uist NoCcTpoeHus ceueHuil. CBolicTBa
[IEPECCYCHUN MPAMBIX U IUNIOCKOCTEN

[TocTpoenue ceuenunii B nupamuie, Kyoe mo TpéM TouKam Ha
péopax. Co3iaHre BEIHOCHBIX YepTeXKel U 3alluCh 11aros
IIOCTPOEHUS

18

[TocTpoenue ceyeHuii B nupamu/jie, Kyoe mo TpéM Toukam Ha
pé6pax. Co3nanne BHIHOCHBIX YEPTEKEN 1 3aMKCh I11aroB
IIOCTPOEHHUS

19

20

[Toctpoenue ceuenunii B nupamujie, Kyoe mo TpéM TouKam Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEKEH 1 3aMKCh II1aroB
ITOCTPOEHUS

[TocTpoenue ceueHuii B nupamue, Kyoe 1o TpéM Toukam Ha
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pe€bpax. Co3naHue BRIHOCHBIX YE€PTEKEH U 3aIUCh MIAaroB
MIOCTPOCHHUS

21

22

23

[ToBTropenue miaanuMeTpun: Teopema o MPONOPIMOHATBEHBIX
orpeskax. IlonoOue TpeyronbHUKOB

[ToBTOopenue mnanumerpun: Teopema Menenas. Pacuers! B
CEUEHUSX Ha BHIHOCHBIX YepTexkax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUU

Kontponbnas padota "Axkcuomsl ctepeomerpun. Ceuenuns"

24

25

26

27

B3anMHOe pacnonokeHue npsMbIX B IIPOCTPAHCTBE.
CkpeuuBatouiyecs npsmele. [IpusHaky ckpemmBarommuxcs
npsaMbIX. [TapamiensHble IpsiMbIE B IPOCTPAHCTBE

Teopema 0 cynieCTBOBaHMH U €IMHCTBEHHOCTH MIPSIMOM
napajuieJIbHON JaHHOU MPSAMOM, MPOXOJALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIEH HAa JaHHOU npsaAMoi. Jlemma o
MepeCceYEHNH MapaIEIbHbBIX MPSAMBIX INIOCKOCThIO
[TapamtensHOCTB Tpex NpsMBIX. TeopeMa o TpEX
NapajuIeNIbHBIX IPSMBIX. TeopemMa 0 CKpEIUBAIOIIUXCS
IIPSIMBIX

[TapannensHoe npoexkTrpoBaHue. OCHOBHBIE CBOMCTBA

napajiesIbHOro MpOeKTHUpoBaHus. M300paxeHne pa3HbIX
¢buryp B napayuieabHON IPOEKINU

28

[leHTpanbsHas npoeKuus. YTOI C COHAIIPaBICHHBIMU
CTOpPOHAMHU. YTOJ MEXIY IPSIMBIMU

29

30

3aza4uu Ha JOKa3aTeIbCTBO M UCCIIEI0BAHUE, CBSI3aHHBIE C
PacIoJIOKEHUEM IIPSIMBIX B POCTPAHCTBE

IlonsTus: napajijieJIbHOCTb HpHMOﬁ " IJIOCKOCTHU B
IMPOCTPAHCTBC. HpI/ISHaK napajijiCJIbHOCTH HpﬂMOfI n
miockoctu. CBolicTBa napajiyiCJIbHOCTH HpHMOﬁ u
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IIIIOCKOCTH

31

32

33

I'eomeTpuueckue 3a1aun Ha BBIYUCIIEHUE U JJOKA3aTeNbCTBO,
CBSI3aHHBIE C NTAPAJIJIEIBHOCTBIO IPSAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOISIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YEPTEKEe U NMapaJlIeIbHOTO APYTod MPSMO.
Pacuét oTHOIIEHUH

[TapannensHas MPOEKIUs, TPUMEHEHHUE JUTs ITOCTPOCHHUS
ceueHuit kyOa u napamnenenunena. CBoicTBa
napajuieJieuIe/1a ¥ Ipu3Mbl

34

[TapamrensHble iockocTr. [Ipu3Haku napaienbHOCTH
JIBYX TIJIOCKOCTEH

35

36

37

TeopeMa 0 napaniebHOCTU U €JUHCTBEHHOCTH IUIOCKOCTH,
MPOXOSIIECH Yepe3 TOUKY, HE TPUHAJIEHKAILYIO JaHHOM
IUIOCKOCTH U CIIEICTBUS U3 HEE

CBoiicTBa napajuieNIbHbIX INIOCKOCTEN: 0 apaJlIeIbHOCTH
MPSAMBIX [IEPECEUCHUS TTPU NIEPECEUECHUU IBYX
MapaJJIENBHBIX TUIOCKOCTEN TPEThEU

CaoiicTBa napamieiabHbIX IIIOCKOCTEN: 00 OTpe3Kax
[IapAJUIEIBHBIX TIPSAMBIX, 3aAKIFOUEHHBIX MEXTY
MapaJuIeIbHBIMU IIJIOCKOCTSIMU; O NIEPECEUEHUH NPSIMOH C
IBYMsI TapaJIJIEIbHBIMU TNIOCKOCTSMHU

38

[ToBTopenue: Teopema [Indaropa Ha mIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS MPSIMOYTOJIBHOTO
TPEYroJIbHUKA

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO Mapasuiesenumneaa

41

Brruucnenue niuH OTpe3KOB B KyOe U IPSMOYTOJIBHOM
napajuieJenuIene
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[TepieHAMKYAAPHOCTD MPAMOM U TI0CKOCTU. [Ipu3Hak

42 NEePIEHAUKYIIIPHOCTH MPSIMOI U IIIOCKOCTH

43 [lepneHUKyYIAPHOCTD NPSAMOM U TUI0CKOCTH. [Ipu3Hax
NEPIEHAUKYIISIPHOCTH MIPSIMOI U TNIOCKOCTH
Teopema o cyiiecTBOBaHUN M €JMHCTBEHHOCTH MPSIMOA,

44 IIPOXOAALIEH Yepe3 TOUKY IPOCTPAHCTBA U
NEePIEHANKYIIAPHOH K IJIOCKOCTH

45 [1nockocTy U neprneHAUKyYJIIpHbIE UM IPSIMBIC B
MHOT'OI'paHHHMKaxX

46 [TnockocTy ¥ epreHANKYISIPHBIE UM PSIMBIC B
MHOTOTpaHHHKaX

47 [lepnienaukynsap u HakinoHHast. [loctpoenue
NEepPIEHANKYIIpa U3 TOUKU Ha MPSIMYIO

48 [epnienaukysip u HaknoHHast. [loctpoenne
NEepPIEHANKYIIpa U3 TOUKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHaAuKyIsipax (mpsimasi U1 oOpaTHast)

50 Teopema o Tpéx nepneHAUKyIApax (MpsimMas U oOpaTHast)

o1 VYroa Mexay CKpelBaroIUMUCA MPSIMbIMU

59 [Touck neprneHANKYISIPHBIX MPSIMBIX C TOMOIIIBIO
NEePIEHANKYIISPHBIX IIOCKOCTEH

53 OproroHanbHOE MPOSKTUPOBAHNE

54 [TocTpoenue ceuenuit kyoa, IpU3Mbl, TPaBUIBHOM
MUPaMUJIBI C TOMOIIBI0 OPTOTOHATBHOW MTPOCSKITHH

55 [TocTpoenue ceueHuit kyoa, IpU3Mbl, TPABUIBHOM
MUPaMU/IbI C TOMOIIBIO OPTOTOHAIBHON MPOEKIINU

56 CummeTpus B IPOCTPAHCTBE OTHOCHTENNBHO TIIOCKOCTH.

[InmockocTn cuMMETpHil B MHOTOTPaHHHKAX
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[Ipu3Hak neprneHAMKyJISpHOCTH IPSIMOM U INIOCKOCTH KaK

> CJIECTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIPaHHUKU. Pac4€T pacCcTOSIHUI OT TOYKU
710 IIJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKH. Pacd€T paccTOSHUMI OT TOUKH
710 IJIOCKOCTH

60 CriocoObl OIYCTHTD NEPIIEHAUKYIISAPBI: CHMMETPUS, CIBUT
TOYKH 1O NapaJJIeTbHONU MPAMOM

61 CaBur no HenapauienbHON IPSIMOM, U3MEHEHHE
paccTossHui

62 KonrtponbHas pabota "B3anMHoe pacrioyiokeHue NpsIMbIX U
IJIOCKOCTEH B IpocTpaHCcTBE"
[ToBTOpEHME: Yroa MeXay NpsIMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64 [ToBTOpEHME: YrOa MEXAY CKPEIINBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65 I'eomeTprueckue METOABI BEIUNCICHUS YTIIa MEKIY
IPSIMBIMU B MHOTOTpaHHHUKaX

66 JIByrpanHbIil yroi. CBOMCTBO JIMHEWHBIX YIJIOB
IBYTPAHHOIO yIJIa

67 [lepnennukynspHeie miockocTd. CBOMCTBAa B3aUMHO
MePIEeHIUKYJISIPHBIX TUIOCKOCTEN
[Ipu3Hak nepneHMKyIIpHOCTH IJIOCKOCTEHN; TEOpEMA O

68 MIPSIMOM IIEPECEUEHMS IBYX IIJIOCKOCTEN
MEPIEHIUKYJIPHBIX TPEThEN TNIOCKOCTH

69 [IpsiMoyroibHBIN Mapasuienenunesn; Kyo; n3MepeHus,

CBOMCTBa MMPpAMOYTOJIBHOTO MapaJuICICIIUIICAa
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Teopema o auaroHanu NPSIMOYTOJILHOTO TTApaJUICIICITHIICa

70 U CJIEICTBUE U3 HEE

71 CrepeoMeTpuuecKre U NPUKIIAIHbIE 3a]Ja4, CBA3aHHBIE CO
B3aUMHBIM PACIIOJIOKEHUEM INIPSAMBIX U INIOCKOCTH

79 IToBTOpEHME: CKPEIUBAOIIUECS NPSMBIE, TaPAJIICIBHBIC
IJIOCKOCTH B CTAHJAPTHBIX MHOTOTPaHHUKAX
[Tapa napaynenbHbIX IJIOCKOCTEW HAa CKPEIUBAKOIIUXCS

73 IIPSIMBIX, PACCTOSIHUAE MEXK]y CKPELIMBAIOIIMMHUCS IIPSIMBIMU
B ITPOCTBIX CUTYyaLUsAX

74 PaccrosiHre OT TOYKM 10 INIOCKOCTH, PACCTOSIHUE OT IPSIMOU
110 TNIOCKOCTH

75 Brruncnenue pacCTOSHUN MEXY CKPEIIUBAIOLIUMUCS
IPSIMBIMU C TIOMOILBIO NEPIEHAUKYIISPHON TNIOCKOCTH
TpéXrpaHHblid yroy, HEpaBEHCTBA I TPEXTPAHHBIX YIJIOB.

76 Teopema [Iudaropa, TeopeMbl KOCUHYCOB U CUHYCOB JUISI
TPEXTPAHHOTO yria

77 DneMeHTHI CHEePUIECKO TeOMETPHUH: T€OIe3NUECKUE JIMHUN
Ha 3emiie

78 KontponbHas pabora "Yrisl 1 paccTostHUS"

79 CucremaTtu3zanus 3HaHui "MHOTOrpaHHHUK U €T0 3J1€MEHTHI"

80 [Iupamuna. Bunsl nupamup. IpaBunbHas nupamuaa

81 ITpusma. IIpsamas u HaknoHHas npusMel. [IpaBunbHas
pu3Ma

82 [IpsiMoit napannenenunen, NpsMOyroJIbHbIN
napajuienenunesa, Kyo

83 Brinyxiible MHOrorpanHuku. Teopema Oitniepa

84 Brinykiibie MHOTOrpanHukd. Teopema Ditnepa.

HpaBI/IHLHLIe 1 IOJTYyHIpaBUJIBHBIC MHOT'OT'PAHHUKN
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85 KonrponsHas pabora "MHororpaHHUKH" 1
86 [TonsTHE BEeKTOpA HA MJIOCKOCTH M B IIPOCTPAHCTBE 1
87 CymMa BEeKTOpOB 1
88 Pa3znocTh BekTOpOB 1
89 [TpaBuno mapamienenurnena 1
90 YMHOKEHHE BEKTOpa HA YUCIIO 1
01 Paznoxenue BeKTf)pa 1o 6a3ucy TpEX BEKTOPOB, HE 1
JISKAIIUX B OJIHOM TIIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
93 Brruuciienue yria Mex.y BEKTOpaMH B POCTPAHCTBE 1
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHU 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHU 1
98 O0600611eHre U cucTeMaTu3alys 3HaHU! 1
99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
100 HToroBast KOHTpoOJIbHAsA paboTa 1
101 Hrorosas koHTpOIBHAS paboTa 1
102 O00011IeHIE U CUCTEMATH3AIIU 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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Y4edHOoro K

ypca «['eomeTpusi» Ha yriyOIEHHOM ypOBHE

11 KJIACC
Konu4yecTBo yacos
Ne ni/m Tema ypoka B KonTposabHubie IIpakTHyeckue
cero padoThI padoTsbI

1 [ToBTOpenue Tembl "KoopauHaTsl BEKTOpa Ha MJIOCKOCTU U 1
B IIpocTpaHcTBe"”

2 [ToBropenue Temsl "CkansipHOE TPOU3BEAECHUE BEKTOPOB" 1

3 [ToBTOpEeHMUE TeMbl "BbruncieHue yria Mex1y BEKTOpaMu B 1
npoctpaHcrae"

4 [ToBTOpEeHME TeMBI "YpaBHEHHE MIPSIMON, IPOXOASILEH 1
4yepe3 JBE TOUKH"

5 VYpaBHEHUE IJIOCKOCTH, HOPMaJlb, YpaBHEHHUE IIJIOCKOCTH B 1
OTpe3Kax

6 VYpaBHEHHE IJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B 1
OTpe3Kax
BekropHoe nmpousBeneHue 1
JIuneiHble HEPABEHCTBA, JINHEWHOE TPOTPAMMHUPOBAHKE

9 JInneliHbIe HEPABEHCTBA, JINHEWHOE TPOrpaMMHUPOBaHUE

10 AHanuTHYecKne METO/BI pacuéTa yrila MeX1y NPsIMbIMH B 1
MHOT'OTPaHHUKAX

11 AHaJIUTUYECKUE METOBI pacuéra yria Mexay 1
IJIOCKOCTSIMU B MHOTOTPaHHUKaX

12 @dopmysa pacCTOSHUS OT TOUKH J10 TUNIOCKOCTH B 1
KOOpJMHATax

13 HaxoxxaeHue pacCTOsHUM OT TOUKH 10 TJIOCKOCTH B KyOe 1
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Haxoxnenne paccTosiHui OT TOUKHU 10 TJIIOCKOCTH B

14 MIPaBWJIbHOM MHUpaMuje

15 KonrponsHas pabora "AHnanutuueckas reomerpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKHU

17 CeueHurst MHOTOTPAaHHUKOB: METO/] CJIC/IOB

18 CeueHnsi MHOTOTPaHHUKOB: CTaHIaPTHbBIE TNIOCKOCTH,
nepeceyeHus MPSMbIX U MIIOCKOCTEN

19 [NapannenbHbie TPSIMBIE U TUIOCKOCTH: MapaJuIeIbHbIC
CCUCHHS

20 [TapannensHblie MpsSMbIE U TUIOCKOCTH: PACUET OTHOIICHUN

21 [TapannenbHble MPSAMBIEC U TUIOCKOCTH: YTIIbI MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
[leprieHAUKYIISPHBIE IPSIMBIE U TUIOCKOCTHU: CTaHIAAPTHEIE

22 Mapbl MEPICHINKYISIPHBIX TNIOCKOCTEH U MPSMBIX,
CUMMETPUH MHOTOTPAHHHUKOB

23 [leprienauKynsApHBIE MIPSIMBIE U IIOCKOCTU: TEOPEMA O TpeX
MEePIIEeHIUKYIIIpax

24 [lepnieHIUKyNSpHBIE MIPSIMBIE U TUIOCKOCTH: BHIYHCICHUS
JUIMH B MHOTOTpaHHHUKaX

o5 [ToBTOpEeHME: TUIONIAAN MHOTOYTOJIEHUKOB, (DOPMYJIBI JIsI
TJI01a e, COOOpaKEeHUSI TIOT00MS

26 [ToBTOpEHME: MIOMIAIN MHOTOYTOJIBHUKOB, (DOPMYIIBI [T
TJI0MA 1N, COOOPaKEHUSI TIOT0OMS

97 [ToBTOpEHME: IO MHOTOYTOJILHUKOB, (DOPMYIIBI [T
Ioaaen, cooopaxeHust moao0us
[Tnomaay ceyeHnit MHOTOTPaHHUKOB: TUTOIIAIN

28 MTOBEPXHOCTEH, pa3pe3aHust Ha 9acTH, COOOpaKEHUS

o100
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[Imomaau ceyeHrii MHOTOrpaHHUKOB: TUIOLIAIN

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUS
noxoous

30 Kontponsnas pabdora "[loBTopeHue: MHOTOTpaHHUKH,
CEUEHUs] MHOTOTPaHHUKOB"

31 O06BEM Tena. O0beM IPSIMOYTOJILHOTO MapajliesenuIe/1a

39 3anaun 00 yaBoeHUHU Ky0a, 0 KBapaType Kyba; o
TPUCEKIUH yIiia

33 CrepeoMeTpHuuecKre 3aa4d, CBI3aHHBIE ¢ 00bEMOM
[PSIMOYTOJIBHOTO NIapaJuleIenuneia

34 [Ipuknannele 3a1a4m, CBSI3aHHBIE C BBIYUCIIEHHEM 00BbEMaA
MPSIMOYTOJIBHOTO TapasuieNenuneia

35 O0BEM npsAMOI TIPU3MBI

36 CrepeoMeTpuuecKre 3aJa4u, CBI3aHHbBIE C BHIYUCICHUEM
00BEMOB MPSMON TPU3MBI

37 [IpuknanHelie 3a1a4u, CBI3aHHBIE C 00BEMOM MPSAMOI
MIPU3MBI

38 Brruucnenne o0bEMOB TeN ¢ TOMOIIBIO OMPEIETEHHOTO
uHTerpana. O6bEM HaKJIOHHON MPU3MBI

39 Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO ONPeeIEHHOTO
uHTerpana. O6bEM MUpPaMU/IbI

40 ®opmyna 06béMa mupamuibl. OTHOIIEHHE 00HEMOB
MUPaMH]T C OOIIHUM yTIIOM

41 ®opmyna 06béMa nupamuibl. OTHOIIEHUE 00HEMOB
MUPpaMU/I C OOIITUM yTIIOM

42 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbIE C 00bEMaMu
HAKJIOHHOH MPU3MBI

43 CrepeomeTpHuueckue 3aJa4u, CBsI3aHHBIE C 00BEMaMU
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ImrupaMuabl

[Ipuknagueie 3agaun 1o Teme "OOBEMBI TeN", CBA3aHHBIC C

44 00BEMOM HAKJIOHHOM MPU3MBI

45 [Tpuknagueie 3agaun 1mo Teme "OO0BEMBI TeN'", CBA3aHHBIE C
00BEMOM MTUPAMHU/TBI

16 [Tpumenenne 00bEMOB. Brruncienue paccTosIHUS 710
MIJIOCKOCTH

47 KonTponbnas pabota "O6béM MHOTOTpaHHUKA"

48 [unuHapudeckas MOBEPXHOCTh, 00pa3yroIue
UWIMHIPUYECKON TTOBEPXHOCTH

49 Humunap. [psmoit kpyrooit nunuuap. [lnomans
MMOBEPXHOCTU LIUIUHIPA

50 Konunyeckas moBepxHOCTh, 00pa3yrolre KOHUYECKOM
noBepxHocTu. Konyc

51 CeueHnure KOHYyca TUIOCKOCTHIO, TAPATJICTIHBHON IIIOCKOCTH
OCHOBaHUSs

59 VYceuénnblil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX
KOHYCOB

53 [Tnomaab 60k0BOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH
KOHYyca

54 [Tnomanp 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH
KOHYyca

55 CrepeomeTpruueckue 3aa4d Ha IOKAa3aTeIbCTBO U
BBIYHMCIICHHE, IOCTPOCHUEM CEUECHUN UIIMHIPA, KOHYCa

56 CrepeomeTprueckue 3aa4u Ha I0Ka3aTeIbCTBO U
BBIYHMCIIEHHE, IOCTPOCHUEM CEUEHUN LUIMHpPA, KOHYCa

57 [TpuknagHelie 3a1a4n, CBI3aHHBIE C UIUHIPOM
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58

HpI/IKJ'IaI[HBIQ 3aaa4u, CBA3aHHBIC C HUJIMHAPOM

59 Cdepa u map

60 [epeceuenue cepsl u mapa ¢ mwiockocTeio. Kacanue mapa 1
1 chepbl IIOCKOCThI0. By 1 n3o0paxenue mapa

61 [epeceuenue chepsl u mapa ¢ mwiockocTeio. Kacanue mapa 1
U cepsl TNIOCKOCTHIO. Bun 1 n306paxkenue mapa

62 VYpasuenue chepsl. [Lnomans chepsl u e€ yacrei 1

63 Cummerpus chepsl u mapa
CrepeoMeTpuyeckre 3aJjaui Ha JOKa3aTeIbCTBO U

64 BBIYHMCIICHHE, CBSI3aHHBIE CO cpepoii U mapom, 1
MIOCTPOSHUEM UX CEUCHHH MIIOCKOCTHIO
CrepeoMeTpuyeckre 3aJjaud Ha JOKa3aTebCTBO U

65 BBIYHMCIICHHE, CBSI3aHHBIE CO cpepoii U mapom, 1
MOCTPOCHHEM HX CEYECHHH IIOCKOCTHIO

66 [Tpuknaanble 3a1a9u, CBSI3aHHbBIE CO c(epoil U mapomM 1

67 IToBTOpEHUE: OKPY)KHOCTH HA IMJIOCKOCTH, BEIYMCIICHUS B 1
OKPY>KHOCTH, CTaHJIAPTHBIE TIOA00HS

68 Paznuunble KOMOMHAIIMY TEJ BpAIlEHUs U 1
MHOT'OI'PaHHHKOB

69 3amaun o Teme "Tena v MOBEpXHOCTH BpameHus" 1

70 3anaun o Teme "Tena 1 MOBEPXHOCTH BpalleHUs" 1

71 KonTponbHast padota "Tena u mOBEpXHOCTH BpaleHUs " 1

72 O06wém nnmuuapa. Teopema 06 060bEME MPAMOTO MIUHAPA 1

73 Brruucnenne 00bEMOB TEN ¢ TOMOIIBIO OTIPEIETEHHOTO 1
uHTerpaia. O6sEM KoHyca

74 [Tmomaayn GOKOBO ¥ MOTHOM MOBEPXHOCTH KOHYCA

75 CrepeoMeTpHuyecKHe 3aauu, CBSI3aHHbIE C BBIYMCICHUEM 1
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00BEMOB IUITUHIPA, KOHYCA

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U TUTOMIATN

76 .
MOBEPXHOCTEH Tel
O06bEM mIapa u mapoBoro cekropa. Teopema 00 00bEMe
77 mapa. [Inomans chepsl. Crepeomerpuueckue 3a1aum,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB I11apa, IapOBOro
CErMEHTa U 11apOBOI'0 CEKTOPA
[Ipuknagueie 3agaun 1o Teme "OOBEMBI TeN", CBA3aHHBIC C
78 00BEMOM I1apa ¥ momaaso chepbl. COOTHOIIECHUS MEXTY
IUIOINASIMU [TOBEPXHOCTEN M 00bEMaMU IOJOOHBIX TeJ
[TogoOuebIe Tena B npoctpanctBe. M3menenne 00bEéMa rpu
79 nogoouun. CtepeoMeTpruecKue 3a1a4u, CBI3aHHbIC C
BbIUUCIIEHUEM 00BEMOB TeJl U IUIOIIAJIeH TOBEpXHOCTEN
80 Konrponsnas padora "[1nomaay moBepXHOCTH U 00BEMBI
KpyIibIX Ten"
81 JiBr>xeHust mpoctpaHcTBa. OtoOpaskeHus. BHKeHUS U
paBeHcTBO (uryp. Obure cBoiicTBa ABMKEHUN
Buapl n1BukeHMil: napaiebHbII NEPEHOC, HEHTPaIbHAS
82 CUMMETpHUS, 3epKajbHasi CHMMETpPHUSI, TOBOPOT BOKPYT
IpsAMON
83 [IpeobpazoBanus momoowus. [Ipsmas u chepa Ditnepa
84 I'eomeTpuueckue 3a1aun Ha MPUMEHEHHUE JIBIKEHUS
85 KonTponbnas pabora "BekTops! B mpocTpancTse”
O6o06m1aromiee nosTopeHue 11 moHATUI 1 METOZOB Kypca
86 reomerpun 10—-11 knaccos, cucremMarn3anus 3HaHUM:
"[TapanaenbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTpaHCTBE"
87 O6o06maromiee nopTopeHue 11 moHATUI 1 METOZOB Kypca

reomerpun 10-11 knaccos, cucremMaTnu3anus 3HaHUM:
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"BexTops! B mpocTpaHcTae”

88

89

90

O6o6maromee moBTopeHue 11 MoHATHII U METOZOB Kypca
reomerpun 10—-11 knaccos, cucremMaru3anus 3HAaHUM:
"BexTops! B mpocTpaHcTBe"

O6o6maromee moBTopeHue 11 MoHATHII U METOZOB Kypca
reomerpuu 10—11 kiaccoB, cucremaTuzamus 3HaHUM:
"O6beM MHOTOTrpaHHUKA"

O6o6maromee moBTopeHue 11 MoHATHII U METOZOB Kypca
reomerpuu 10—11 kiaccoB, cucremMaTuzaius 3HaHUM:
"O6beM MHOTOrpaHHUKA"

91

O6o6matomee moBropenue 11 MoHATHI U METOIOB Kypca
reomerpun 10—11 kaccos, cucremMaru3anus 3HaHUM:
"[Tnomaan MOBEPXHOCTU U O0BEMBI KPYTJIbIX Ted"

92

93

O6o6matomee moBropenue 11 mMoHATHI U METOIOB Kypca
reomerpun 10—11 kaccos, cucremMaru3anus 3HAaHUM:
"[Tnomany MOBEpXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAA pa60Ta

94
95

96

WroroBas koHTpoJibHAs paboTa
IToBTOpenue, 0000IIEeHNE U CUCTEMATH3ALMsI 3HAHU I

Hctopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B
Pa3BUTUH COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

97

Hctopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B
Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

98

Hcropus pa3BUTHS CTEpEOMETPUN KaK HAYKU U €€ pOJb B
Pa3BUTHHU COBPEMEHHBIX HHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN
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Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B

99 Pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTHI
Hcropus pa3sBUTHS CTEpPEOMETPUM KaK HAYKH U €€ POJIb B
100 Pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTHI
HcTopus pa3BUTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B
101 Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTHI
HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKH U €€ poJib B
102 Pa3BUTUHU COBPEMEHHBIX MHKCHEPHBIX M KOMIILIOTEPHBIX 1
TEXHOJIOTHI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0
VYyebHoro kypca «BepoSaTHOCTh M CTAaTUCTUKAY YIIIYOJIEHHOTO YPOBHS
10 KJIACC
KounyecTBo yacoB
Ne nn/m Tema ypoka Beero KonTtpoJbHbie IIpakTuyeckue
padoTshI padoThI
1 ['pad, cBsa3HBI rpad, npeacTaBiIeHNe 3a1a4H ¢ TOMOIIBIO 1
rpada
5 Crenens (BasieHTHOCTD) BepiiuHbL. [1yTh B rpade. Lenu u 1
IIUKITBI
3 ['padsl Ha utockocTH. [lepeBo ciydaitHOro 1
JKCIIEPUMEHTA
4 CrnyuaiiHble SKCIIEPUMEHTHI (OTIBITHI) U CITydaiHbIC 1

10



COOBITHS. DIIEMEHTapHBIE COOBITHS (MCXOIbI)

BepositHOCTh cityqaitHOro coowitrsi. BepostHoctu

3) COOBITHI B OIIBITAX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU
BepositHOCTh citydaitHOro coowitrsi. BepostHoctu

6 COOBITHI B ONBITAX C PABHOBO3MOYKHBIMU
3JIEMEHTAPHBIMH COOBITUAMU
[Tepeceuenue, 00beTMHEHHE MHOXKECTB U COOBITHH,

7 IPOTUBONOJIOXKHBIE cOObITUA. DOpMyIIa CIOKEHUS
BEPOSATHOCTEM

8 VYcnoBHAsA BEPOATHOCTh. Y MHOKEHUE BEPOSTHOCTEH.
dopmylia yCI0OBHOW BEPOSITHOCTH

9 VYciioBHast BEpOATHOCTh. Y MHOXKEHHE BEPOSITHOCTEH.
dopmylia yCIOBHOW BEPOSITHOCTH

10 ®dopmyna NoJHONW BEPOATHOCTH

11 ®opmyna baiieca. HezaBucumble coObITUs

12 KomOunatopHoe nmpaBusio ymHoXkeHUs. [lepecTanoBKY U
daxTopuan

13 Uucno coueranmii. Tpeyronpauk [lackans

14 ®opmyna 6unoma HeroToHa

15 KonTpomasnas padora Nel: "I'padbl, BeposiTHOCTH,
MHOX€eCTBa, KOMOMHAaTOpUKa"
buHapHbIii ciydaliHbII ONBIT (MCHBITAHUE), YCIIEX U

16 Heynada. HezaBucumele ucnsitanus. Cepust
HE3aBHCHUMBIX UCIBITAHUH /10 TIEPBOTO ycrexa

17 Cepus HE3aBUCUMBIX UCTIBITAHUI 10 IEPBOTO ycIexa

18 Cepus He3aBUCUMBIX UCTIbITaHUIN bepHynmu

10



19

Crny4aiinelii BEIOOp M3 KOHEYHOH COBOKYIHOCTH

HpaKTI/I‘ICCKaﬂ pa60Ta C UCIIOJIB30BAHUEM DJICKTPOHHBIX

20
TadJIUIL

21 Cnyualinas BenuuuHa. Pacnpeenenue BEpoATHOCTEH.
Juarpamma pacrnpeneseHus

99 Onepauuy Haj caydaiiHbIMU BenuuuHamu. [Ipumepsl
pacnpenenenuil. bunapHas ciaydaiiHas BeJIMYMHA

93 I'eomeTpuueckoe pacnpenenenne. bunomuanpHoOe
pacnpenenesnme

24 MaremaTnueckoe 0XKUIaHUE CIIy4alilHON BEJIINYUHBI.
CoBMecTHOE paclpeiesIeHUe IBYX ClIy4ailHbIX BEJIMYUH
HezaBucumsble ciyuyaiinbie BenuunHbl. CBoMCTBa

25 MaTeMaTUYECKOIo OXKuAaHus. MaTemaTuueckoe
OKu1aHue OMHAPHOW CITyJailHON BETMYHUHBI

26 MaremaTnueckoe 0XKHIaHUE TEOMETPUUECKOTO U
OMHOMHUAIBHOIO pacrpeaeneHuit

27 Jlucnepcus ¥ CTaHJAPTHOE OTKIOHEHHE

28 Jucnepcust OuHapHOM ciydaiiHON BennuuHbl. CBoOMCTBa
JTUCTIEpCUN

29 MaremaTnueckoe 0XKHIaHUE IPOU3BEIEHUS U IUCTIEPCUS
CYMMBI HE3aBUCUMBIX CIIy4alHBIX BEITMYUH

30 [TpakTnyeckas paboTta ¢ HCHOIB30BAHUEM 3JEKTPOHHBIX
TabIuUIL
Jucnepcusi GMHOMUAIBHOTO PaCIIpeIeICHHUS.

31 [IpakTrueckas paboTa ¢ UCTIOIB30BAHUEM JIEKTPOHHBIX
TabIuI

32 O06o0011eHe U cucTeMaTu3alus 3HaHUN

33 Kontponsnas padora Ne2: "VMcnbiranus beprysm.

10



CrnyualiHble BEJIMUMHBI U pacripeaeneHus"

34 O000111eHrEe U cCUCTEMATU3ALMs 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 0
Y4aeOHoro kypca « BeposITHOCTh M CTaTUCTHKAY YTIyOIEHHOTO YPOBHS
11 KJIACC
KosnuyectBo 1yacos
Ne i/ Tema ypoka Beero KonTpoabubie IIpakTHyeckue
padoTbI padoTbI
1 Hepasencto YeOnimena. Teopema YeOnimera. Teopema 1
bepnymnu. 3akoH GONbIINX YHCET
5 Hepasencto YeOnimena. Teopema UeOnimeBa. Teopema 1
bepnymnu. 3akoH GONbIINX YHCET
3 HepasenctBo YeOrimena. Teopema YeOwimena. Teopema 1
bepnymnu. 3akoH GONIBIIMX YHCET
4 Br16opouHbIii METO MiCCIeOBaHUN 1
5 [IpakTuueckast paboTa ¢ UCIOIb30BAaHUEM IJIEKTPOHHBIX 1
Ta0IHIL
I'enepanbHas COBOKYIHOCTb U Cy4aifHasi BBIOOpKa.
6 3HaKOMCTBO C BBIOOPOUHBIMH XapakTepucTukaMu. O1eHka 1
CPEIHETO U TUCIEPCUN TeHEPaIbHON COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK
I'enepanbHas COBOKYITHOCTH M Cy4aifHasi BRIOOPKA.
7 3HaKOMCTBO C BBIOOPOUHBIMH XapakTepuctukaMu. O1eHka 1

CPEIHETO U IUCIIEPCUN T€HEPATbHON COBOKYITHOCTH C
MTOMOMUIbIO BEIOOPOYHBIX XapaKTEPUCTHK
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OneHnBaHuE BEPOATHOCTEH COOBITHI IO BRIOOPKE

CraTtucTudeckas TUIIOTE3a. HpOBepKa HpOCTCﬁI.HHX THUITIOTE3

o C IIOMOIIBIO CBOMCTB U3Y4YECHHBIX PACIPEICICHUN

10 Craructuueckas runoresa. IIposepka npoctedmmx runores
C IIOMOILBIO CBOMCTB U3YYEHHBIX PACIPEACICHUI

1 [IpakTryeckas paboTa ¢ UCIIOIB30BAaHUEM JIEKTPOHHBIX
TabIHI

12 IIpuMmephl HENIPEPBIBHBIX CIIy4alHbIX BEIUYHUH. DyHKINA
IJIOTHOCTH BEPOATHOCTH
PaBHoMepHOe pacnipenencnue. [Ipumeps! 3anay,

13 IIPUBOALINX K [TOKA3aTEIbHOMY U K HOPMaJIbHOMY
pacnpeeseHusaM

14 @OyHKIMS ITIOTHOCTH BEPOSITHOCTH I1OKA3aTEIBLHOTO
pacupeneneHus

15 @OyHKIMS ITIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO
pacrpeneneHus

16 [TocnenoBaTenbHOCTh OIMHOYHBIX HE3aBUCHMBIX COOBITHIA.
IIpumep 3anaun, npuBoasIIed K pacnpeznenenuto [lyaccona

17 [IpakTuueckast paboTa ¢ UCTIOIb30BAaHUEM IJIEKTPOHHBIX
TabyInI

18 KoBapuanus n1Byx cinyyaiiabix BennuuH. Koaddumuent
KOppesun

19 CoBmecTHbIE HAOIIOIEHUS IBYX BEIMUUH

20 Br16opounsiii kKoahGUIUEeHT Koppensuun

21 Paznuune Mex1y TMHEHHOHN CBA3BIO U IIPUYUHHO-
CJIEICTBEHHOU CBS3bIO

22 Jluneiinas perpeccus
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[TpakTudeckasi paboTa ¢ UCIOIB30BAHUEM IJICKTPOHHBIX

23 1
TalJIuI

24 [IpencraBieHne qJaHHBIX ¢ TOMOIIBIO TAOIUI] M TUArpaMM, 1
oIHcaTenbHasl CTATUCTHKA

25 OnbITHI ¢ PpABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU 1

26 Brruuciienue BeposTHOCTEH cOOBITHI C TPUMEHEHHEM 1
hopmy
Brruncnenme BeposiTHOCTEH COOBITUI C TPUMEHEHHEM

27 rpadMUecKuX METOJ0B: KOOpAWHATHAS NIpsSMasi, IEPEBO, 1
nuarpaMmma Ditnepa

28 Crny4daiiHble BETMYMHBI U pacipeieseHus 1

29 MaremaTHuecKoe OKUIaHUE CITYyIalHOM BETMUMHBI 1

30 MaremaTtuueckoe OXKHIaHNue CIy4aiiHON BEIMYMHBI 1

31 KonTponbnas padora: "BepositHOCTh U cTatucTuka' 1

39 Brruncnenme BeposiTHOCTEH COOBITUI C TPUMEHEHHEM 1
dbopMy1 u rpadhuIeCKUX METOIOB

33 Brruncnenue BeposiTHOCTEH COOBITHH C TPUMEHEHHEM 1
dbopMy1 u rpaduIECKUX METOIOB

34 CrnyyaiiHble BeIMUMHBI U pacripeeneHus. MaremaTuueckoe 1
0XKMJAHUE CIYYaTHON BEJIMYHUHBI

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Marematuka. Anre6pa u Hayajga MaTeMaTH4eckoro aHaimsa, 10 kiacc/
Mep3znsak A.I'., Homuposckuii [I.A., [Tonaxos B.M.; noxa penakuuei
[Tononbckoro B.E., O01iecTBO ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO
N3narensckuii nentp «BEHTAHA-I'PA®»; AkiimonepHoe o01IeCTBO
«M3narensctBo «lIpocBenieHue»

* MaTemaruka. Anrebpa v Hadajla MaTeMaTH4IeCKoro aHanu3a, 11 kmacc/
Mep3znsak A.I'., Homuposckuit [[.A., [Tonsakos B.M.; noa penakuuei
[Tomonbckoro B.E., O6miecTBO ¢ orpaHnyeHHON OTBETCTBEHHOCTHIO
Nzparensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO
«M3narenscrBo «lIpocsenienue»

* Maremaruka. ['eometpus, 10 kinacc/ Mep3snsik A.I'., Homuposckuii [1.A.,
[TomsikoB B.M..; mox penakuueii [Togonsckoro B.E., O6miecTBo ¢
OTPaHUYECHHOU O0TBETCTBEHHOCTHIO M3naTensckuil neHtp «BEHTAHA-
['PA®»; AxunnonepHoe obmectBo «M3natenscTBo «IIpocBemnierne»

» Maremaruka. I'eomerpus, 11 xmacce/ Mep3ask A.l'., Homuposckuii JI.A.,
[TonsikoB B.M.; nox penakuueit [logonsckoro B.E., O0mectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3naTensckuit nentp «BEHTAHA-

I'PA®y»; AkuinonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»



METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Mep3mnsk, [lonskos. Aire6pa u Hauyana MaTeMaTudeckoro ananausa. 10
KJjacc. YriyOneHHbIl ypoBeHb. MeToudyeckoe mocooue
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

1. https://resh.edu.ru/ Poccuiickas s1eKTpOHHAS LIKOJIA
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