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COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yucaa 1 BBIYMCICHUSA

Panmonansupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOILICHTHI,
OeckoHeuHble Mepuoanueckue Apodu. Ilpumenenue apoOeld ¥ MPOLEHTOB IS
penieHus MPUKIAJAHBIX 3a/1a49 U3 PA3JIMYHBIX OTPACIIEV 3HAHUM U PEAIbHOW JKU3HHU.

JlerictBurenbHble 4ucaa. PanuoHanbHble W UMPpAlMOHAIBHBIE  YKCIA.
Apudmernueckre  omepalMu ¢ JICWCTBUTEIbHBIMU  4YuclaMd.  Mojayiib
JEeUCTBUTEIBHOTO YKciia U ero cBoicTBa. [IpubnvkéHHbIC BHIUMCIICHUS, TTpaBUIIa
OKpYIJIEHUS], IPUKHUIKA U OLICHKA PE3YyJIbTaTa BIYHNCICHUM.

Crenenb ¢ uenbiM mnokaszareneM. buHom Hbrorona. Hcenosb3oBanue
MOAXOASIIEH (OPMBI 3aMKUCH ACUCTBUTEIBHBIX YUCEN JJISI PEIICHUS TPAKTUYECKUX
3a71a4 ¥ [IPEICTABJICHUS JAHHBIX.

ApudmMernyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp € pauuMoOHAJIBHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEJBHBIM II0Ka3aTeIIEM.

Jlorapudm uymcna. CpoiictBa mnorapudma. [lecsTuyHbie W HATypalbHBIC
Jorapu@mel.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC U apKTAHT'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI U YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
penIeHue HEPABEHCTBA.

OCHOBHbBIE METO/IbI PELICHUS LENbIX U APOOHO-PALMOHAIBHBIX YPABHEHUN U
HEpAaBEHCTB. MHOrO4YJI€Hbl OT OJHOW MNepeMeHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  UEIbIMU
koappunmentamu. Teopema Buera.

[IpeoOpazoBaHus YMCIIOBBIX BBIPAKEHUN, COACPIKAIINX CTETICHU U KOPHHU.

HppauronanbHbie YPaBHEHUS. OcHoOBHbIE METO/IbI peLIeHus
VPPAlUOHAIBHBIX YPABHCHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHHS IOKa3aTEIbHbIX

YPaBHEHUM.

[IpeobpazoBanue BeIpaKEHHIA, COIEPKALINX JOTapru(MBI.

Jlorapudmuueckue ypaBHEHHUS. OcHOBHbIE METO/IbI pelieHus
jorapu(MUUECKUX YPABHEHUH.

OcCHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. IIpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXECHUH. PellieHue TpPUroHOMETPUYECKUX YPABHEHU .



Pemienne cucreM JHMHENMHBIX ypaBHEHHMU. Marpuma CHUCTEMBbI JMHEHWHBIX
ypaBHeHMil. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOKCTBA, BBIUMCIICHHE €r0 3HAYEHUS, IPUMEHEHUE OINPEACIUTENS I PELICHUS
CHUCTEMBl JIMHEHHBIX YypaBHEHHUU. PelieHue npukiaaHbiX 3a7a4 ¢ I[IOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue MIOCTPOCHHOW MOJENU C
MOMOILBIO MATPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTEeMaTUYECKUX MOJENIEN PEATbHOM CUTyaldH C MOMOIIBIO
ypaBHEHHI U HepaBEHCTB. lIprMeHeHHe ypaBHEHHMII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbBIX O00JacTel HayKh M peallbHOU
KU3ZHU.

DyHKUMH U TPaPUKH

@Oyukius, crnocoObl 3amanus (QyHkuu. B3auMHO o00patHble (QYyHKIUU.
Komnosunust ¢ynkumit. 'padux dyHKmu. DieMeHTapHbIE MpeoOpa3oBaHUs
rpa@uKoB QyHKIHMA.

OObnacTh ompeneneHus U MHOXKECTBO 3HaueHU Qynkumu. Hymm QyHkumm.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIC 1 HeuéTHBIe GyHKIMU. [lepuognueckue
bynkuuu. IIpoMexyTKH MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus GyHKIIUU Ha TTPOMEKYTKE.

Jlunelinas, kBaApaTu4Has W JpOOHO-TMHEWHAs (YHKIUU. DJIEeMEHTapHOE
UCCIIEJIOBAaHNE U TIOCTPOCHUE UX I'PaUKOB.

CrenenHast GyHKIHS ¢ HATYypaJbHBIM U IIEJIBIM TOKa3areneM. E€ cBoiicTBa u
rpa¢uk. CpoiicTBa M TpaduK KOpPHA N-OM CTeNmeHH Kak (PyHKuum oOpaTHOU
CTENIEHHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHas u norapupmuueckas (yHKIUH, UX CBONCTBA M TpauUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 15 peIICHUs ypaBHEHUH.

Tpuronomerpruyeckas OKPYKHOCTb, OIIPEAEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUIHNA YUCIOBOTO apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B peaJbHBIX MpOIEccax U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamn3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHus MOCienoBaTeabHOCTe. Meton
MaTeMaTU4YeCKON UHIYKIHUU. MoOHOTOHHBIE U OTpaHUYCHHbIC
1ocJlieI0BaTeNbHOCTU. VCTOpHS BO3ZHHMKHOBEHHS MAaT€MaTUYECKOrO aHaju3a Kak
aHanu3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mnporpeccuu. beckoneuHo yObiBaromast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuuecKon
IIPOIPECCUHU. JIMHENHBIN U SKCIIOHEHIIMAIBHBIN poCT. Yucno e. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE MPOTPeccMy JUIsl PEIIEHHs peajbHbIX 3aJad
MPUKIIATHOTO XapaKTepa.



HempepriBHbIe (GyHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (GyHKIMIA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHS HEPaBEHCTB. [IprMeHEHHE CBOWCTB HENMPEPBIBHBIX
GyHKUMNA U151 peleHus 3a1ay.

[lepBast u BTOpast npousBoaHble PpyHKIMU. OnpeneneHue, reOMeTpUIECKU 1
¢bu3nyecKuil CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeIbHOU K rpaduky QyHKIUN.

[IpousBognbie  anemeHTapHbIX  QyHKiuid.  [IpousBomHass  CyMMbl,
IPOU3BEIECHUS, YACTHOTO U KOMITO3ULIMU (PYHKITUH.

MHo:xecTBa U JIOTHMKA

MHOK€eCTBO, oOnepanuu HaJ MHOXECTBAaMH M HX CBOMCTBA. [[narpammbl
Oitnepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEaAJbHBIX IPOLECCOB U SBJICHUW, MPU PELICHUM 3a4a4 U3 APYTHUX
y4eOHBIX MMPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHMS.

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHS  cTepeoMeTpuu. Touka, nmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. IloHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anmHoe pacnosioxeHne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAOIIMECH,
napajuyieJbHble W CKpeluBaromuecss npsMblie. [Ipu3Haku CKpemmMBarOmmxcs
npsAMbIX. [TapamienbHOCTh TPSAMBIX U IJIOCKOCTEN B IMIPOCTPAHCTBE: NapajlieIbHbIE
IPsIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, TAPAIIIENBHOCTD IPAMON
U 1uiockoctu. IlapamiensHoe W LIEHTpaJbHOE MPOSKTHUPOBAHUE, H300pakeHHe
¢uryp. OcCHOBHBIE CBONCTBAa MapayjICIBHOTO MpoeKTUpoBaHus. HM3o00paxeHue
buryp B mapajyuiesIbHONW MPOEKIUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMH B IMPOCTPAHCTBE. [lapayienbHOCTh TIIOCKOCTEN: MapajuiebHbIE
IIJIOCKOCTH, CBOMCTBa IapajuIeNIbHbIX IIJIOCKOCTEN. [Ipocreiimue
NPOCTPAHCTBEHHbIE (UTYphl HAa IUIOCKOCTH: TETPadJlp, HapaJUIeIenuIe,
IIOCTPOEHUE CEYEHUM.

[leprieHIUKYISIPHOCTD NPSIMOM M TUIOCKOCTH: MEPIECHIUKYIISIPHBIEC MPSMbIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJUIEIABHBIE W MEPHECHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMpPSAMOW M IUIOCKOCTH, TEOopeMa O NpsAMOU
MEPIIECHAUKYJISIPHOMN IJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JIO IUIOCKOCTH, PACCTOSTHUE
OT  TpsAMOM 10  IJIOCKOCTH,  MpoeKkuuss  (GUrypel  Ha  IUIOCKOCTb.
[lepieHAUKYISIPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHIAUKYJSIPHOCTH  JBYX
IJIOCKOCTEN. TeopeMa 0 TpEX MepHeHIuKyIsIpax.



Yrael B NPOCTPAHCTBE: yroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, JBYIPaHHBIN
YIOJI, JIMHEWHBIM yTOJI ABYI'PAHHOIO yria. TpEXTpaHHbId U MHOTOI'PaHHbIE YTJIbI.
CBolicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBolcTBa IUIOCKHMX U
JNBYTPaHHBIX YTJOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB W CHUHYCOB IS
TPEXIPAHHOIO YIJIa.

MHororpaHHuKHu

Buapel MHOrOrpaHHukoB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJIHAsl TOBEPXHOCTb IIPU3MBI.
[Tapannenenurien, NPsMOYTOJbHBIA  IMAPAUICNENUANE] W  €ro0  CBOMCTBA.
Kparyaillue nyTM Ha TOBEpPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpancTBennas Tteopema Iludaropa. Ilupammma: n-yroimpHas mnHpaMuna,
npaBwibHas U yceu€HHass nupamuzabl. CBoiicTBa p&OGep M OOKOBBIX T'paHel
IIpaBUJIBHOW mupamuabl. IIpaBuUibHBIE MHOTOIDAHHUKM: IIpaBUIIbHAS IIpU3Ma U
NpaBWJIbHAS NHMpPAaMHA, TPAaBWIbHASA TPEYroJibHAs NHpPaMHUAA W TPaBUJIIbHBIN
TeTpa’p, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPaHHUKAx: OKTas3p,
JOACKAdIP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOIOIPDAaHHUKOB: pE&Opa, [IuaroHalu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJIHOM MOBEPXHOCTH MPSIMOU MPU3MBI,
IJIOLAAb OCHOBAaHMUM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM TPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPAMUJBI,
TeopeMa O IUIOLAAN YCEYEHHON TUPaMUIbI.

CuMMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTI'OTpaHHUKOB. CHUMMETpHsT B IPAaBWIBHOM MHOTIOTPAaHHUKE: CHMMETPUS
napajuleJieiunea, CUMMETPHUS IPABWIBHBIX NPU3M, CUMMETpPUS IIPaBUIBHOU
IIAPAMHUJIBI.

BexkTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE U IPOTUBOIOJIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbBKUX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
qucyio. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YUCIIO.
[ToHsaTHE KOMIUTaHApHBIE BEKTOpBI. lIpuM3HAK KOMIIIAHApPHOCTH TPEX BEKTOPOB.
[IpaBuiio mapauienenunena. Teopema O Pa3loKEHUHM BEKTOpa IO TpPEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOpPa M
KOOpAMHATAMUA TOYEK. YTOJI MEkIy BekTropamu. CKalgpHOE TMPOU3BEIAECHUE
BEKTOPOB.

BeposATHOCTH M CTATHCTHKA



I'pad, cBsa3ubIi rpad), myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepmuHbL. ['padsr Ha uiockocTu. JlepeBbs.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4alHble COOBITUS. DJIEMEHTapHBIE
coObITUs (MCX0/bl). BeposiTHOCTH cilydallHOTO COOBITHS. BIM30CTh YacTOTHI U
BEpOSITHOCTU  coObITHI.  CiydailHble  ONBITBI  C  PAaBHOBO3MOXHBIMU
DJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJ COOBITUSIMU: TepecedeHne, 00beTMHEHNE, TPOTUBOIIOIOKHBIC
cobpITus. JInarpammel Ditnepa. opmyiia ClI0KEHUS] BEPOSITHOCTEH.

VYciioBHasg BEPOSTHOCTb. YMHOXXEHHUE BEPOATHOCTEH. JlepeBO Ciay4arlHOro
skcnepumenTa. Gopmyna nosHoM BepossTHOcTH. DPopmyna baiieca. HesaBucumbie
COOBITHSI.

bunHapHbIil ciy4yailHbIil ONbIT (MCHIBITAHUE), yCIEX U Heynauya. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrnexa. IlepecranoBku
u dakropuan. Yucno coueranuil. TpeyronpHuk Ilackams. ®opmyna OuHOMA
HproroHna.

Cepust He3aBUCHMBIX wucnblTaHuid bepuymnu. CrydaitHbiii  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuaitHas  BennuuHa. Pacnpenenenune  BeposATrHocTe.  [{marpamma
pactpenenenus. Onepanuu HaJ CIydalHbIMA BeIMYMHAMU. buHapHas ciydaiiHas
BenmunHa. [Ipumepsl pacnpeneneHunii, B TOM YHUCIE TE€OMETPUUYECKOE U
OMHOMUAJIBHOE.

11 KVIACC

YucJa 1 BIYUCJIEHUS

Harypanbabie u 1iensie yucia. [I[pumMeHeHrue MprU3HAKOB JEIUMOCTH IEIbIX
quces, HauOoypuik oOuui nenutens (nanee — HOJl) m HamMeHblee oOiee
kpatHoe (nanee — HOK), octaTtkoB o moayito, anroputma EBkiauaa 1t pemeHus
3aJ1a4 B IEJIBIX YHCIIaX.

KommiekcHple uwucna. AnreOpanyeckas W TPUTOHOMETpHUYECKas (OPMBI
3alUCH KOMIUIEKCHOTO 4YHcia. ApupMETHYECKUE OIepalid ¢ KOMIUICKCHBIMH
gucinamMu. M3o0paxeHne KOMIUIEKCHBIX YHCEJI Ha KOOPJAWHATHOW IIJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOro uucia. [[pumenenue
KOMILUICKCHBIX YHCEII JIS PeIIeHUS (PU3NISeCKUX M TeOMETPUUCCKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

CucreMa W COBOKYNHOCTh YpaBHEHHM U HEPaBEHCTB. PaBHOCHUIIbHbBIC
CHUCTEMBbI U CUCTEMBI-CIIe/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEHl  TPUTOHOMETPUYECKMX  yPaBHEHUH €  TMOMOUIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpruieCKuX HEPaBEHCTB.



OCHOBHBIE METOABI PELIECHUS IOKA3aTeJNbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METObI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIIHOCTEM palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IApAMETPaMU.

[IpumeHeHne  ypaBHEHMM, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJad U3 pazIu4HbIX o0jacTell HayKu M peajbHOU
YKW3HU, UHTEPIIPETALNA ITOJYYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPapuKu

I'padux kommosuruu QyHkuii. ['eomerpudeckue o0pa3pl ypaBHEHHH U
HEPABEHCTB HAa KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U IpapUKU.

['padhuueckne meTonbl pelieHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bl PEIICHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAHUS MPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IPU PELICHUM 3a1ad W3 JPYIMX Y4YEOHBIX
IPEAMETOB U PEATLHOMN KU3HHU.

Hayana MaTeMaTH4eCKOro aHaIM3a

[TpumeHeHne MpoU3BOAHON K MCCIIENOBAHHMIO (DYHKIMI HA MOHOTOHHOCTH U
3KCcTpeMyMbl.  HaxoxaeHue  HamOONbIIEr0o M HAaUMEHbBIIEro  3HAUYEeHUH
HENpPEepbIBHON (QYHKIIUU HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM U HAXO0XKACHUS HAWJIY4dlllero pEIICHUS B
INPUKIAIHBIX 3a/1adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3aJIaHHOTO (DOPMYJIIOH MU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBOoOOpa3HbIX. [lepBooOpasHbie
ayieMeHTapHbIX QyHKuuid. [IpaBuna HaxoxaeHUs NepBOOOPa3HBIX.

WNurerpai. I'eomerpruueckuin CMBICII UHTErpaia. Brruncnenune
orpeaenéHHoro naterpana no Gpopmyne Horotona-Jlen6uuma.

[IpumeHeHne uHTErpajga A HAXOXKIEHUS IUIOIAZe IMIOoCKuX ¢Guryp u
00BEMOB reOMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICIMPOBAaHUE pEAJbHBIX MPOLECCOB C TNOMOLIBI  Au(depeHInaIbHbIX
YPaBHEHHM.

Tesa Bpalmenus

[ToHsITHA: UWIMHIpPUYECKAs TMOBEPXHOCTb, KOHHUYECKAs MOBEPXHOCTb,
chepuueckass TOBEPXHOCTh, OOpasymwollue MoBepxHocTe. Tena BpalieHUs:
MWINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzammnHoe pacmonoxeHue



cheppl W IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka muiuuApa u KoHyca. CummeTpus cdepsl u
mapa.

O0béM. OcHoOBHbIE cBoilcTBAa 00BEMOB Ten. Teopema 00 00bEME
NpsSIMOYTOJLHOTO Tapajuienenunena v ciaefactBus u3z He€. OObEM mnpsMoi u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl U KoHyca. O0bEM mapa U mapoBOro
CErMeHTa.

KomOuHanuu Ten BpamieHuss U MHoOrorpaHHukoB. [Ipu3ma, BoucaHHas B
UWIMHAP, ONHMCAaHHAas OKojo wuiuHapa. Ilepeceuenue cdepsl W 1mapa ¢
wiockocThio. Kacanune miapa u chepsl miockocTbio. [loHSATHE MHOTOrpaHHUKA,
OMHCAaHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOM B MHOTOIPAHHUK WJIH TEJIO
BpAIlCHUS.

[Tnomane MoBEpXHOCTU LMIMHJpA, KOHYyca, IJIOW@aab cepbl U €€ yacTew.
[logobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONIANCH MMOBEPXHOCTEN
nonoOupix ¢uryp. IIpeoOpazoBanue mogoOus, romoTteTHs. Pemenue 3amay Ha
IUIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHune cedeHnii MHOIOIPaHHUKOB U T€JI BpAlLlEHUs: CEYEHUS IWINHIPA
(mapayiieTbHO MW MEPIEHAUKYISIPHO OCH), CEYeHHUsT KoHyca (mapajuielbHbIe
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPUIMHY), CEUEHHU I1apa, METOIbl TOCTPOEHUS
CEUYEHMII: METOJ CJIEeJ0B, METOJl BHYTPEHHErO0 IMPOEKTUPOBAHUS, METOJI MEPEHOCa
CEKYILEH TIOCKOCTH.

BekTOopbl U KOOPAUHATHI B POCTPAHCTBE

Bekropel B mpocrpaHcTtBe. Omnepauuy HaJx BeKTOpamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBA BEKTOPHOrO0 yMHOXeHUA. lIpsmoyronpHas
cucTeMa KOOpAMHAT B NpocTpaHcTBe. KoopauuaTel BekTopa. PaszinoxxeHue BeKkTopa
no 6asucy. KoopanHaTHO-BEKTOPHBIM METOJ MpH PEIIEHUU TeOMETPUUYECKHUX
3ajad.

J/{BM:KeHMS B IPOCTPAHCTBE

JlBmxenus npoctpancTBa. OtoOpakenus. J[BMKeHUS W PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKCHWH. Buabl JIBWKCHUN: TapaUIebHBIA IEPEHOC,
LEHTpaJbHAsl CUMMETpPHUS, 3€pKaJlbHasg CHUMMETpHUS, I[OBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.

BeposiTHOCTDH M CTATHCTHKA

CoBMecTHOE paclpeelieHHe ABYyX CIy4alHbIX BeIMYMH. He3zaBucumele
CIIy4aillHbl€ BEJINYMHBI.

Matemaruueckoe OXHJAHUE CIy4dalHONM BEJWYMHBI (paclpeneyeHust).
[Tpumepbl MpUMEHEHUsT MaTeMaTUYeCKOro OXUAAHUS (CTpaxoBaHHUE, JIOTEpes).
Maremarnueckoe OKugaHue OMHAPHOM CiaydaliHOM BENMYMHBI. MaTreMaThuyeckoe



0XXUJAHHE CYMMBl CIIy4alHbIX BEJIMYMH. MaremMaTudeckoe  OXHUIAHUE
T€OMETPUYECKOTO U OMHOMHAIIBHOTO PacipeieTICHUH.

Hucniepcust YW CTaHAAPTHOE  OTKJIIOHEHHUE  CIy4YailHOM  BEJIWYMUHBI
(pacnpenenenust). Jlucniepcus OMHApHOM clydyailHOM BeMYMHBI. MaTeMaTrudeckoe
O0XKUJAHWE TIPOM3BEICHUA U JHUCHEPCHUS CYMMBbl HE3aBUCHUMBIX CIIyYallHBIX
BenuunH.  Jlucmepcwst ©W CTaHAApPTHOE  OTKJIIOHEHHWE  OMHOMHAIHLHOTO
pacupeneneHus. Jlucnepcuss W CTaHAAPTHOE OTKIOHEHHE TE€OMETPUYECKOTO
pacrpeaeneHus.

HepaBenctBo YeObiméra. Teopema UeoOniméBa. Teopema bepuymu. 3akon
Oompmimx  uyucen.  BeiOopounsnii  Merox  ucciaenoBaHui.  Beibopounbie
xapakTepucTuku. OLEHUBAaHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
[IpoBepka MpoCTENIIMX TUITOTE3 C TOMOIIBIO U3YYEHHBIX PACIIPEICIICHUN.

HenpepbiBHble ciyuaiiHble BelWuuHbL. [Ipumeppl. DyHKIUSA IIOTHOCTH
BEPOSATHOCTU pacnpenesicHus. PaBHOMepHOe pacnpelneneHue M €ro CBOMCTBA.
3agaun, OpUBOASIINE K TOKA3aTEILHOMY paclpeeieHuI0. 3a1auu, MPUBOISIINE K
HOPMAaJIBHOMY pacIpeieIICHUIO. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
MOKA3aTeJIbHOTO pacrpeiesieHus, PyHKIUS IIOTHOCTU BEPOSTHOCTH HOPMAJILHOTO
pacnpenenenus. OyHKIMA IIIOTHOCTU U CBOWCTBA HOPMAJIBHOI'O PACIIPEAEITICHHUS.

ITocaenoBaTeIbHOCTE  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHH. 3ajayw,
puBOAsIIME K pactpenenenuto [lyaccona.

KoBapuanus nByx ciuydaitHeix BenuwuyuH. Koaddunmuent nuHendHON
koppensiiud.  CoBMecTHble  HaOMIOACHUS  JIBYX  BEIWYUH. BbIOOpOoUHBIN
Kod(ppuuMeHT Koppendanuu. Paznuune Mexay JTUHEHMHOW CBS3BI0O M HPUYMHHO-
CJIEICTBEHHOW CBA3bI0. JIMHEHasA perpeccusi, METOI HaMMEHBIINX KBAIPATOB.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«MATEMATHKA» (YTJIVBJIEHHBIA YPOBEHb) HA YPOBHE CPE/JHEI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3HUIIMH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  O00IecTBa,  MPEICTaBIEHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NporeAyp TPaKIaHCKOTO o00IIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMHM B COOTBETCTBUHM C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) IAaTPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUJIEHTUYHOCTH, YBKCHHS K
MPOILJIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JIOCTIXKCHHM B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHME JYXOBHBIX I[EHHOCTEW POCCHUICKOTO Hapoja, CHOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKH U JEATEIbHOCTbIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAsh ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXICHUI, BOCIPUUMUYUBOCTh
K MaT€MaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3n4YeCcKOro BOCIUTAHUSA:

chOpPMUPOBAHHOCTh YMEHUS NPUMEHATh MaTeMaTU4YeCKHe 3HAHUS B
MHTEpecax 3I0pOBOT0O U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOC THTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH W
OTJIbIXa, PEryisipHas (u3NYecKass aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYHdy, OCO3HAHME IIEHHOCTH TPYJOJIO0Usl, HHTEPEC K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOW  ACSITENBHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHM4YeCKOMY  OOpa3OBaHUIO U



CaMOOOpa30BaHUI0 Ha MPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTEMAaTUYECKOM HAIPAaBICHHOCTH;

7) 3K0JI0TUYeCKOT0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIIMUSHUS
COIMATIbHO-?)KOHOMUYECKHUX TMPOIECCOB Ha COCTOSIHUE MPUPOJIHON M COIMATbHOU
Cpeabl, OCO3HAHUE III00ATBPHOr0 XapakTepa 3KOJIOTHYSCKUX MPo0OIeM, OpUCHTAITUS
Ha TIPUMCHCHHE MaTEMAaTHMYCCKHUX 3HAHUN JUIS pelnieHdus 3agad B 00JacTu
OKpy>Karollel cpenpl, IUIAHUPOBAHUE IIOCTYIIKOB M OIICHKM HUX BO3MOXXHBIX
MOCJIEACTBUMN JIJIsl OKPYKAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAYKW W OOIICCTBEHHOM  MPAKTUKH, IOHHUMAaHUE
MaTeMaTHYeCKOW HayKh Kak cdepbl 4YeIoBEeYeCKOW MJesTeIbHOCTH, 3TaroB €&
Pa3BUTHA M 3HAUYUMOCTH ISl PA3BUTHS LMBUIU3AIMHU, OBJIAJCHUE SI3bIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM IO3HAHUS MHpA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID U HCCIEIOBATEIbCKYIO JESITEIbHOCTh
WHJVMBUAYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA

ba3oBble Jjornyeckue 1eicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
O00OBEKTOB, TOHSATUH, OTHOIICHUA MEXAY TMOHATHUSAMH, (QOPMYIHPOBATH
onpeeneHus] MOHATHI, YCTAHABIMBATh CYLIECTBEHHBIN MpU3HAK KIacCU(UKAIUH,
OCHOBaHMS 1J1s1 0000IIEHHS U CPAaBHEHMSI, KDUTEPUU MTPOBOJIUMOI0 aHAIN3A;

BOCIIpUHUMATh,  (OPMYyIUPOBaTh U  NPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPHUIATENIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIIHE, YCIOBHbIE;

BBISIBIISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBA3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JenaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUECHHUI, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOWpATh Ccrmoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJBKO
BApUAHTOB  pEIIEHHUs, BbIOMpaTh HauOoliee MOAXOASAIIMA ¢ y4ETOM
CaMOCTOATENLHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:



WCIIOJI30BaTh BOIPOCHl KaK MCCIIENOBATCIbLCKUA WHCTPYMEHT TIO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MpoOsieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh THUINOTE3Y, apryMEHTHPOBATH
CBOIO TTO3UIINIO, MHCHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJIAaHUPOBAHHBIN JIKCIIEPUMEHT, UCCIICAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 0OBEKTa, SIBICHHUS, MpOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00bEKTaMU, SIBICHUSIMH, IIPOIIECCAMU;

CaMOCTOSTENNLHO (POPMYTUpPOBaTH OOOOIICHHSI W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHUSA, HCCICNOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIPOIECCa, a TaKXKe BBIABUTATH
MPETNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBIBIIATH JACHUIIMTHI HHPOPMAIIMH, JAaHHBIX, HECOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U IS PEIICHUS 3aa9H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTHU3UPOBAaTh W HWHTEPIPETHPOBATH WHGOPMAIUIO PA3IUYHBIX BHUIAOB H
dbopm npeacTaBIeHUS,

CTPYKTYpPUPOBaTh WH(GOPMAIIMIO, MPEICTABIATh €€ B PAa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbOopMaIu 1o CaMOCTOSITEIIbHO
chOpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBI€ YHHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBHSIMU U
HeasiMU OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBbIpaXXaTh CBOIO TOYKY 3pECHUS B
YCTHBIX M THUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3aJayH,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh UJEH, HAICJICHHbIE Ha TOUCK
pElIeHUsl, COIMOCTABIATh CBOM CYXKACHUSA C CYXICHUSIMHU APYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me W CXOJCTBO MO3UIINNA, B KOPPEKTHOU (opme
bopMyIIMPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIeOBaHMUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3CHTAIlUU U OCOOCHHOCTEN ay IUTOPHHU.

PeFYJIHTI/IBHbIe YHUBEPCAJIBbHLIC yqeﬁnble I[eﬁCTBHﬂ
CaMoopraHn3aunﬂ:



COCTaBJISITh IUJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4E€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUN C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH NHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIbHON  peduiekCuM KaKk  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJS Tpollecca M pe3yjbTaTa pelieHus
MaTeMaTUYEeCKOH 3a/lauu;

NpEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a]a4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa LIETU U YCIOBUAM, OOBSICHATH TPUUUHBI
JOCTHXKEHUS WJIM HEIOCTHUKEHUS! PE3yJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MOHUMATh M HCHOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboTbl MpU pEHIeHUH Y4YeOHBIX 3aJay, MPUHUMATH 1€Jb COBMECTHOM
JeATEeNIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pabOoThl, pacrpenessiTh
BUJIbI pa0bOT, JOrOBapuUBATHCS, OOCYX JaTh MPOIECC M Pe3yJbTar padoOTHI,
000011aTh MHEHHUST HECKOIBKUX JIIOACH;

y4acTBOBaTh B TPyHMHOBBIX Gopmax paboTel (00Cyx)aeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbD» M HWHBIE), BBIIOJHATH CBOIO 4YacThb pabOThl U
KOOPJAVMHUPOBATh CBOU JCHCTBHUS C JPYTMMHU YJIEHAMH KOMAaH[IbI, OLICHHBAThH
KauyeCcTBO CBOET0 BKJAja B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NNPEJMETHBIE PE3YJIBTATBI

K xonmy o0yuenuss B 10 kyacce oOyd4arouuiicss MOJYYUT CIETYIOLIUE
IpPEIMETHbIE PE3YJIbTAThl MO OTAEJIbHBIM TeMaM paboyeill mporpaMmbl y4eOHOTO
Kypca «MaremaTtukay:

Yuciaa v BBIYMCICHUA:

CcBOOOZHO OINEpPUPOBATh MNMOHATHUAMHU: PAMOHAIBHOE YHCIO0, OECKOHEeuHas
nepuoguyeckas JapoOb, TPOLEHTHI, HPPALUOHATBHOE YHCIO0, MHOXECTBA
PalMOHAIIBHBIX U AEHCTBUTEIBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCHA;

OPUMEHATH JpOOM W TPOLEHTHI JJs pEIIeHUs MPHUKIAJAHBIX 33434 U3
PAa3IMYHBIX OTPACJIEN 3HAHUU U PEATIbHOU JKU3HU;

IPUMEHSTH NMPUOIMKEHHBIEC BHIYUCIICHUS, TTpaBUila OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHUN;



cBOOOMHO OMEpUpPOBATh TOHATHEM: CTENEHb C IIEJIbIM [OKAa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU EHCTBUTENIbHBIX YHCEIN JIJISl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHNS JaHHBIX;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUYECKUN KOPEHb HATypalbHON
CTEIICHH;

cBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: JIOrapudM UHCIa, JECATHUHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOJHO ONEPUPOBATH MOHATHSMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO ONEpUPOBATh MOHATUSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHMS U YPABHEHUSA-CIICICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl pPEIICHHs pPalMOHAIBHBIX U JApPOOHO-
pPAalMOHAIBHBIX YPAaBHEHUH, IPUMEHATH METOJ, HHTEPBAJIOB JUIs PELICHHUS
HEPAaBEHCTB;

CBOOOJITHO OIEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOW NEepEeMEHHOMH,
MHOTOUWJICH C LeNbIMH KO3(p(PUIUEHTAMH, KOPHH MHOTOUYIEHA, NPUMEHSTh
JIeJICHUE MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIsL PEIICHUS 3a/1a4;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPENCIIUTENb MATPULBl 2 X 2 W €ero TIeOMETPUYECKUM CMBICII,
UCIIOJIb30BaTh CBOMCTBA ONpENENHTENs 2 X 2 JUIs BBIYUCIEHHS €r0 3Ha4yeHus,
IIPUMEHATh ONPENCIIUTENIN JUId PELIEHUs CUCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOZEJIIMPOBATH PEAIBHBIE CUTYALMU C IIOMOILBIO CUCTEMbI JTUHEHUHBIX YPaBHEHUN,
UCCIIEN0BAaTh IMOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTPULl U ONPENEIIUTEINCH,
VMHTEPIIPETUPOBATD MTOJTYyYECHHBIM PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBMM C KOPHSIMH [UIsi TMpeoOpa3oBaHUs
BBIPAKCHU U,

BBINIOJIHATH MPE0OPA30BAHMS YMCIOBBIX BHIPAXKEHHH, COAEPIKALUX CTEIEHH C
palMOHAJIBHBIM [TOKA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBaA Jorapudmon TUTSL npeoOpa3oBaHus
aorapu(MUUYECKUX BBIPAKEHUH;

CBOOOZHO ONEpUPOBATh MOHATHUAMU: HPpALMOHAIbHbIC, TOKA3aTelIbHbIE U
Jorapu(pMUYECKUE YPaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOILIbBIO PABHOCUIIbHBIX
IIEPEXO0I0B WIIN OCYIIECTBIISASA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIIBI JUTsl peoOpa3oBaHMs
TPUTOHOMETPUUYECKHUX BBHIPAKCHHI;

CBOOOJTHO OIEPUPOBATH TIOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI  JIJIi  PEIICHHUS OCHOBHBIX  THITOB
TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICTTUPOBATh peajdbHBIC CHUTyallMd Ha S3bIKE anreOphbl, COCTABISITH
BBIDOKEHUSI, YpPaBHEHHS, HEPAaBEHCTBA [0 YCJIOBHIO 3a7add, HCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyukuuu ¥ rpapuku:

CBOOOJTHO OTEPUPOBATH MOHATUSMU: (PYHKITHS, CITOCOOBI 3aaHus (PYHKITUH,
B3aMMHO OOparHble (QYHKIUH, KOoMMO3UIUs GyHKUIUNA, Tpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOOJIHO OIEpPUPOBATh MOHIATHUSAMHU: 00JIACTH OMpPENENCHUS U MHOMXECTBO
3HaYeHUW (GYHKIWH, HYJIH QYHKIIUHU, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: UYETHBIE U HEYETHBIC (DYHKITUH,
nepuoandeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAKCUMYMBI U
MUHUMYMbI (QYHKIMHM, HAuOOJbIIee W HaUMEHbIIee 3HaueHHe (QYHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATh MOHITHAMU: CTEIEHHAs (PYHKIUS C HATypaJbHBIM U
IeIBIM TIOKa3aTeneM, rpaduk CTENeHHOW (YHKIMH C HATypPaJbHBIM H IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-Od CTENeHH Kak (YHKIMH OOpaTHOM CTENEeHH C
HATYypaJbHBIM MOKa3aTeJIeM;

OTICpUPOBATh TOHATUSAMU: JIMHEWHAs, KBagpaTHYHas W JPOOHO-ITHHEHHAs
(GyHKIIUA, BBITIOIHATH 3JIEMEHTAPHOE UCCIICIOBAHNUE U TTOCTPOCHNE UX TPadUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMHU: TOKa3aTeNbHAs W JorapudmMuueckas
GbyHKIMHA, WX CBOWCTBA U TpaduKH, HUCIOIH30BaThb MX TPAPUKU IS PEIICHUS
YpPaBHCHUM;

CBOOOJITHO ONEPUPOBATH MOHATHUSAMHU: TPHUTOHOMETPUYECKAsT OKPY>KHOCTD,
ompeieleHIe TPUTOHOMETPUICCKUX (DYHKIIUNA YUCIOBOTO apTyYMEHTA;

UCIOJIb30BaTh rpaduku (YHKIOMA JJIsE  UCCIENOBAaHMS IMPOIIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ay U3 JIPYTUX y4eOHBIX MPEIMETOB U pealbHOU
YKU3HH, BEIpOXXaTh OPMYyTaMH 3aBUCUMOCTH MEXIYy BEIMUYNHAMU;

Hauajia MaTeMaTH4eCcKOIro aHAJIM3A:

CBOOOJTHO OMEPUPOBATH TOHATHUSMU: apu(PMETHUYECKas W TeOMETpHUecKas
nmporpeccusi, 06CKOHEYHO yOBIBArOIasi reoMeTprIecKasi mporpeccusi, TMHEHHBIN 1
HKCIIOHEHIIMATIBHBIN pOCT, GOopMyJsia CIOXKHBIX MPOIEHTOB, UMETh MPE/ICTaBIICHUE
0 KOHCTaHTE;

WCIIOJIB30BaTh MPOTPECCUM IS PEIICHUS peajbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOOHO OTEPUPOBATH MOHITUSIMHU: TTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIIEJOBATEIbLHOCTH,
INOHMMAaTh OCHOBBI 3apOXJCHHUA MaTeMaTHYECKOIO0 aHaliu3a Kak aHajau3a
OCCKOHEUYHO MAJIBIX;

CBOOOZHO OIEpPUPOBATh TMOHATUSMHU: HEMNPEPBHIBHBIE (QYHKIHMH, TOYKU

pa3pbiBa rpaduka GpyHKINN, aCHMITOTHI Tpaduka QpyHKINM;

cBOOOZHO OINEpUpOBaTh MOHATHEM: (YHKLUS, HENpepblBHAsS Ha OTPE3KeE,

IPUMEHATH CBOICTBA HETIPEPHIBHBIX (DYHKIUI J1JIs1 peLIeHMs 3a/1a4;

CcBOOOMHO OMEpUpOBaTh TMOHATHUSAMHU: TIEpBasi W BTOpas MPOU3BOTHBIC

byHKIMM, KacaTeabHas K rpaduKy QyHKINH;

BBIUMCIIATH MPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU

IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIINIA;

UCIOJb30BaTh I€OMETPUYECKUM U (PU3MYECKUI CMBICT MPOU3BOIHON Ui

pelIeHus 3aaad.

MHoxkecTBa U JIOTHKA:

CBOOOZHO  ONEpUpPOBaTh  IMOHATUSAMHU:  MHOXKECTBO, ONEpaluud  Hal

MHO’KECTBaMU;
UCTIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis OMHCAHUS PealbHbIX
MIPOIIECCOB U SIBICHUH, TP PEIICHUHN 33]1a4 U3 IPYTUX YIEOHBIX MPEIMETOB;
CcBOOOZHO OINEpPUPOBATh MOHATUSAMU: OINpEACNCHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTH4YecKoro o0beKTa, J0Ka3aTelIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

I'eomerpus:

e CBOOOIHO OIMEPUPOBATH OCHOBHBIMH MOHITHSIMH CTEPEOMETPUH MPH
pelleHuy 3aa4 U IPOBEACHUHN MaTeMaTHUYECKUX PACCYyKICHUMH;

e IPUMEHATH AKCHUOMBI CTEPEOMETPUU M CIEACTBHS U3 HUX NPU PELICHUU
reOMETPUUYECKUX 3a/1a4;

e KIacCHU(UIMPOBATh B3aUMHOE PACIOJIOKEHHE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX H MJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH TMOHATUSAMHU, CBSI3AHHBIMM C yIjamMH B
IPOCTPAHCTBE: MEXAY MPSAMBIMM B IPOCTPAHCTBE, MEXAYy MpSIMOH HU
TUIOCKOCTHIO;

e CBOOOIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

e CBOOOIHO pacmo3HaBaThb OCHOBHBIC BHIbI MHOTOIPAaHHUKOB (IpHU3Ma,
nUpaMu/Ia, NPSMOYTOJIbHBINA Napajuiesenunesn, Kyo);

e KJAacCU(pUIUPOBATh  MHOTOIPDAHHUKH, BbIOMpas  OCHOBaHMS  JJid
KJ1accuuKaIuu;

e CBOOOAHO OMEpUPOBATh TOHATUSAMH, CBA3AHHBIMH C  CEUCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;



e BBINOJHATH napajuJienbHoe, LEHTPAIbHOE U OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (UTYpP HA TUIOCKOCTH, BBIIOIHATH U300pakeHUsT QUTyp
HAa TUIOCKOCTH;
e CTPOUTHb CEUYEHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIAMH, BBIIOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;
e BBIUMCIATH IUIOIIAAM  TOBEPXHOCTEM  MHOIOIpaHHUKOB  (Tpu3Ma,
nupamuzia), FeOMETPUYECKUX Tell C TpUMEHEHUuEM (HOpMyJ;
e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHH, LEHTP, OCb M IUIOCKOCTh CHUMMETPHH
burypsr;
e CBOOOJHO ONEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;
e BBINOJIHATH ICUCTBUS HaJ BEKTOPAMH;
e pemarh 3aJadyd Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXOXKJEHUE T'€OMETPUYECKUX BEJIWYUH, NPUMEHSS H3BECTHBIE METOJbI
IPU PEIICHUH MAaTeMAaTHYECKUX 3aJlay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIOHOCTH;
e TMPUMEHATH MPOCTEHIIME NPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 33]1a4;
e WU3BJIEKATh, MNpPEOOpPa3OBBIBATh U HMHTEPIPETUPOBATh HH(OpPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpeACTABICHHYIO Ha
yepTexax U pucyHKax;
e IPUMEHATH TIOJYYECHHbIE 3HAHUS HAa NPAKTUKE: CpaBHUBATH U
aHAIM3UPOBATh pPEANbHBIC CUTYAIlMH, MPUMEHATh M3yYCHHbIC TOHSATHUS B
npolecce IMOMCKAa pEeUIeHHs MaTeMaTH4ecKu  c(hopMyIrpoBaHHOU
npoOJIemMbl, MOJAEIUPOBATh peajbHble CUTyallMd Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, peliaTh MpPaKTUYeCKUe 3a/1adi,
CBSI3aHHBIE C HAXOKJECHUEM I'€OMETPUUYECKUX BEIUYHH;
e HMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4yacTu (pyH1aMEeHTa Pa3BUTHUSI TEXHOJIOTUH.
BeposiTHOCTDH M CTATHCTHKA:
cBOOOJHO OMEpUPOBATh MOHATUSAMU: rpad, miIockuil rpad, CBI3HBIA rpad,
nyTh B rpade, Ienb, LUK, JIEPEBO, CTENEHb BEPIIMHBI, JIEPEBO CIIy4aillHOTO
IKCIIEPUMEHTA;

CBOOOJTHO OIEpUPOBATh MOHATUSIMH: CIIy4YailHbI SKCHEPUMEHT (OIBIT),
CIly4aifHOE COOBITHE, DJIIEMEHTApPHOE CIIy4aiiHOE COOBITHE (3JIEMEHTApHBIN MCXO/)



CIIy4ailHOTO  OTbITA, HAXOAWTb BEPOSTHOCTH COOBITH B  OMBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;

HaXoAUTh U (POPMYIMPOBATH COOBITUA: MEpEceUueHue, O0bEINHEHNE AAHHbBIX
coOBbITUH, COOBITHE, MPOTUBOMOJOKHOE JAHHOMY, HCIOJIb30BaTh JUArpaMMbl
Diinepa, KOOPAMHATHYIO MPSAMYIO AJIA PEIICHHs 3a/ad, MOJb30BaThCs (POpMyson
CJIOKEHUSI BEPOSITHOCTEN JIJIs1 BEPOSITHOCTEN JABYX U TPEX CIAyYalHBIX COOBITUN;

OIIEPUPOBATh  IOHATHIMMU: YCIOBHAsl  BEPOATHOCTb,  YMHOXKECHHE
BEPOSATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYalHOro HKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI € TOMOLIBIO MpaBWia YMHOXXEHHS, JepeBa
CIIy4aifHOTO OTIbITa, HCMOJb30BaTh (HOPMYIy MOJHON BEPOATHOCTH, (HOPMYIY
baiieca nipu pemieHun 3aa4, onpeaessiTh He3aBUCUMOCTh COOBITHI TI0 hopMyJie U
10 OpraHU3alUU CIIy4alHOTO HKCIIEPUMEHTA;

OPUMEHATh M3y4YEHHblE KOMOMHATOpHBIE (OPMYJBI JUISI NEPEUUCIICHUS
3JIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITUH CIy4ailHOrO OIBITA, PELICHUS
3a/1a4 110 TEOPUH BEPOSITHOCTEM;

CBOOOJTHO  ONEPUPOBATH TOHATUSMHU: OWHAPHBIA  CIy4YalHBIA  OIBIT
(ucmpITaHME), ycHeX W HeyJaya, HE3aBUCHMBIE WCIIBITAHUS, CEPUsl HCIBITAaHUH,
HaXOJUTh BEPOSTHOCTH COOBITHI: B CEPUM HCHBITAHUWA O MEPBOro yclexa, B
CepUM HCTbITAHUN bepHyIu, B ONbBITE, CBI3AHHOM CO CIy4allHbIM BBIOOPOM M3
KOHEYHOU COBOKYITHOCTH;

cBOOOJHO ONEpUPOBATh MOHATUAMMU: CIydyaiiHas BEJIMYMHA, pacHpeleieHHe
BEpOSATHOCTEH, JuarpaMMa pacupelelneHus, OuHapHas ciydailHas BeJIU4YMHA,
reoMeTpuyecKoe, OMHOMHUAIBLHOE pacipeiesieHue.

K xoHmy oOyuenuss B 11 kJacce oOydaromuics MOJXYYUT CIELYyIOIINE
IpeIMETHBIE PE3yJIbTaThl IO OTAEIBHBIM TEMaM pabodeil mporpamMmbsl y4eOHOIO
Kypca «MareMaTuka»:

Yuciia ¥ BIYMCICHUSA:

CBOOOZHO ONEpUPOBATh MOHATUSAMHU: HATypajJbHOE M II€JI0€ YHCIIO,
MHOXXECTBA HATypaJbHBbIX M LEIbIX YHUCEN, UCIOIb30BaTh IPU3HAKU JIEIUMOCTU
uensix yucen, HOJl 1 HOK naTypasbHBIX "Mcen 1Sl pelIeHus 3a1ad, NPUMEHSTh
anroputm EBknunna;

CcBOOOZHO OMNEpUpPOBaTH TMOHSATHEM OCTaTKa IO MOJIYJIO, 3aMUChIBATh
HaTypaJIbHBIE YNCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUUCIICHMUS;

CBOOOZHO ONEpPUPOBATH IOHATUSAMHU: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMIUJIEKCHBIX YHMCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YMCiia B anredpandyecko u
TPUTOHOMETPUUYECKOH (hopMe, BBIMIOIHATH apu(METHUYECKHE ONEepaliil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOMN IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



cBOOOZHO OMEpUPOBATh MOHATHUSAMU: HPpAIOHAIbHBIC, MOKA3aTelIbHbIE U
jgorapu(MHUUYECKHE HEPaBEHCTBA, HAXOJAUTb HUX PELIEHUS C  IOMOILbIO
PaBHOCUIIBHBIX IIEPEXOOB;

OCYLIECTBJIATH OTOOpP KOpPHEH TpH PpELIEHUH TPUTOHOMETPUUECKOTrO
YpaBHEHHUS;

cBOOOZHO OMEpUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEoOXoaumble (GOpMyJNbl  JUIsl  PEIIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYIHOCTb YPaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSI, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIIHOCTEW pallMOHAJIbHBIX, HPPALMOHAIBHBIX, TIOKA3aTENbHBIX U
aorapu(MUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemars palMOHAJIBHBIE, UppaliOHaIbHBIE, II0OKa3aTelIbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoZIeprKaIie MOYJIM U IIapaMeTphl;

OPUMEHATH TpaduyecKrue METO/IbI JUIsl PeIICHUsI YPaBHEHUM U HEPABEHCTB, a
TAK)K€ 3a/1a4 C apaMeTpaMus;

MOJIENIMPOBAaTh peajbHblE CUTyallMd Ha S3bIKE anreOpbl, COCTABISThH
BBIPAXXCHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 33/1a4H,
UCCIIEJIOBATh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAHMEM ammapara anreOpsl,
VUHTEPIPETUPOBATH NIOJYUYECHHBIN PE3YJIbTAT.

DyHKUUM U rpaQUuKu:

CTPOUTh TpadUKu KOMMIO3UUMU (PYHKUUMNA C MOMOILBIO 3JIEMEHTApHOTO
UCCIICJIOBAHMS U CBOMCTB KOMITO3ULIMHU ABYX (DYHKIIHIA;

CTPOUTh TI'E€OMETPUYECKHE 00pa3bl YpaBHEHHMHI M  HEpPaBEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOZHO  ONEpPUPOBaTh MOHATHUAMHU: TIpadUKHM  TPUTOHOMETPUUECKHUX
dynxumi;

OPUMEHATh (QPYHKUUU U1 MOJEIUPOBAHUS M UCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCcKOro anajamsa:

UCII0JIb30BaTh MPOU3BOJHYIO JIJISl UCCIAEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HanOoJbIIee U HAaNMEHbIIee 3HaUeHUsI (PYHKIIMH HENPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOU3BOJHYIO JUIS HAXO0XKICHHUsS HAWIY4dlIero peuIeHUs B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-DKOHOMHYECKUX, 3aJadax, s
ONpENENeHUs] CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aAaHHOro (GopMmysaol HIn
rpadukom;



cBOOOZHO OMEpUpOBaTh TOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeIEHHBIN
WHTETpajl, HAXOJWTHh IEPBOOOpPA3HBIC AIEMEHTAPHBIX (DYHKIUH ¥ BBIYUCIATH
uHTerpan no popmyie Herotona-JIeibuuna;

HAXOJUTh TIOLAAM MIIOCKUX (GUTYp U OOBEMBI TEJl C TOMOLIBIO UHTErpalia;

UMETh TMpPEACTaBICHUE O MaTEeMaTHYECKOM MOJEIMPOBAHUU HaA IpUMEpPE
coctaBieHus TuddepeHITNaATbHBIX YPAaBHCHHI;

pemaTth NPUKIAIHbIE 3aa4d, B TOM YHUCIE COLMAIbHO-3KOHOMUYECKOrO U
¢bu3rUecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOT0 aHaJn3a.

I'eomerpus:

CcBOOOZHO ONEpUPOBATh TMOHATUSAMHU, CBS3aHHBIMU C I[HJIMHAPUYECKOM,
KOHUYECKOHN U ChepruecKOoi MOBEPXHOCTIMH, OOBSICHATH CIOCOOBI TMOTYUYEHUS;

ONEPUPOBATh MOHSATUAMH, CBA3aHHBIMU C TEJaMU BPAILCHHS: LUUIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacrno3HaBaTh Teja BpauleHus (LMJIMHApP, KOHYC, cdepa U map) u 0ObsICHATh
CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHUS;

KJIaCCH(UIIMPOBATH B3AMMHOE PACIIOJIOKEHHUE CPEephl U INIOCKOCTH;
BBIUUCIISITh BEJIWYMHBI DJIEMEHTOB MHOTOIPaHHMKOB M TeJl BpallCHHUS,
00BbEMBI U IUIOMIAJU MOBEPXHOCTEM MHOTOTPAHHMKOB W TEJl BpalleHUs,
r€OMETPUYECKUX TeJ C MPUMEHEHUEM (HOPMYII;

CBOOO/IHO OIEpPUPOBATH MOHITUSMH, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpallleHUs] ¥ MHOTOIPaHHHWKOB: MHOT'OTPAaHHMK, BIIMCAaHHBIN B chepy u
OMHMCaHHBIH 0KOJIO cdepsl, chepa, BIUCAHHAST B MHOTOTPAHHUK WIIA TEJIO
BpAILICHUS,

BBIYUCIISITh COOTHOUIEHUS MEXYy IUIOIIAISIMU [TOBEPXHOCTEN U 00bEMaMu
ITOJTOOHBIX TEI;

n3o0paxaTh u3y4daeMble (GUTYPBI, BBIIOJHATH (BBIHOCHBIC) ILIOCKHE
YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPAIICHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBhIBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYCCKHX (UTypax, IMPEJACTABICHHYIO Ha
YepTexkax U pUCyHKaXx;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH OINEPAIIMU HAJl BEKTOPaMU;

3a1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIE€KaPTOBOW CUCTEME KOOPAMHAT;
pelIaTe reOMETPUYECKUE 3a/1a4l HA BBIYMCIICHUE YIJIOB MEXY MPSIMBbIMU
U TUIOCKOCTSIMU, BBIYMCICHUE PACCTOSSHUN OT TOYKHU JO IUJIOCKOCTH, B
1I€JIOM, HA TPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO METO/IA IPU PELICHUH;
CBOOOJIHO ONEpPUPOBATh MOHSATUSMH, CBS3aHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUN;



e BBINOJHIATh HW300paKEHUS] MHOTOTPAHHMKOB M TE€J BpallleHUs MpHU
MapajuIeIbHOM  IIEPEHOCE, LEHTPAIBbHOM CUMMETPUHU, 3€pPKAJIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPsIMOiL, MpeoOpazoBanus mogo0us;

e CTPOUTH CEYEHUST MHOTOTPAHHUKOB W TEJ BPALIEHHUS: CEUYECHMs LUJIMHIpA
(mapayienTbHO U NEPIEHIUKYJIIPHO OCH), CEUCHHS KOHYca (TapajuielibHbIe
OCHOBAHMIO U MPOXOSALIUE YePE3 BEPILUHY ), CEUEHUS 11apa;

e HCHIOJIB30BAaThb METOJbI IIOCTPOEHUS CEYEHHUW: METOJ CIIENOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHMUSI, METOJI IEPEHOCA CEKYIIEH MIOCKOCTH;

e JIOKa3bIBATh T€OMETPUUYECKUE YTBEPKICHNUS;

e IPUMEHATH I€OMETPUYECKUE (DAKTBHI IJI1 pEUIEHUS CTEPEOMETPUUYECKHUX
3a/1a4, NPEANOJIAarallliuX HECKOJBKO IIaroB pELICHMs, €CIH YCIOBUSA
MIPUMCHEHHUS 3a/I1aHbI B SIBHOW 1 HESIBHOH (hopme;

e pelarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMAaTUYECKUX OTHOLIEHUH U
Hax0XKJICHUE TEOMETPUUECKUX BEINYNH;

e MPUMEHATH NPOTPAMMHBIE CPENCTBA U JJIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUYECKUX 3a/1a4;

e TMPUMEHATH  MOJYYEHHbIE 3HAHUS  HA  MPAKTUKE:  CpPABHUBATh,
aHAJIU3HUPOBATh U OLICHUBATH PEAIbHBIE CUTYaAllUH, IPUMEHSATh U3YUYEHHbIE
IOHATHS, TEOPEMBI, CBOWCTBA B IMPOLECCE IMOUCKA  PEIICHUs
MaTeMaTu4ecku  C(OpPMYyJUPOBAHHOM  MpOOJEMBI,  MOJAEIUPOBAThH
peajbHble CHUTYyallUM Ha S3bIKE I'€OMETPHUH, HCCIEI0BATH ITOCTPOCHHBIC
MOJENN C UCIOIb30BAHUEM TE€OMETPUUYECKUX TOHATUA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3aJayud, CBA3aHHBIE C
HAax0KJICHUEM T'€OMETPUYECKHUX BEJINYNH,;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTu GyHIaAMEHTa Pa3BUTHUS TEXHOJIOTHUH.

BeposiTHOCTH M CTATHCTHKA:

ONEPUPOBATh TMOHATUSMH: COBMECTHOE pACIPENEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACHPEAEICHHUS JBYX CIy4YalHBIX
BEJIIMYMH JUISl BBIACIICHUS PACIpENCIICHUS KaXJI0M BEIMYUHBI, ONPEACICHUS
HE3aBUCHMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJIHO OMNEPUPOBATH MOHATUEM MATEMATHUYECKOTO OXUAAHUS CIydalHON
BEJIMYMHBI (pacnpeneseHus), IPUMEHITh CBOMCTBA MATEMAaTHYECKOTO OKUIAHUs
IpU PELICHUH 3a/ay, BHIYUCIATH MAaTEeMAaTUYECKOE OKHUJAaHUE OMHOMHAIBHOTO U
reOMETPUYECKOI0 PacClpeleIICHNN;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: JUCIIEPCHUS, CTaHJAPTHOE OTKIOHEHUE
CIly4allHOU BEJIMYMUHBI, IIPUMEHATH CBOWCTBA IUCIEPCUU CIIyYaWHOM BEIWYHMHBI
(pactipeenieHrs) NMPU PEIIEHUU 3a]1a4, BBIUMCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOro ¥ OMHOMHAIILHOTO paclpe1eIeHUI;



BBIYHCIIATH BEIOOPOYHBIE XapaKTEPUCTUKU IO JaHHOW BHIOOPKE U OICHUBATH
XapaKTEPUCTUKN TEHEPabHONM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepuctukaMm. OLeHHBATh BEPOATHOCTU COOBITHI M MPOBEPSATH MPOCTEUIINE
CTaTUCTUYECKUE TUTIOTE3bI, TTOJIB3YSACh U3YUYECHHBIMU paclpeaeICHUSIMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

10
11

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

MHO0X€eCTBO IeHCTBUTEILHEIX YHCEI.
MHuorowiensl. PanimonanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH

BBenenue B crepeoMeTpHIO

Apudmernueckuit KOpeHb N-0il CTENEHH.
HppannonanbHble ypaBHEHUS

B3aumHoe pacnonoxeHue npsiMbIx B
MIPOCTPAHCTBE

[TapamienbHOCTh NPSIMBIX U IUVIOCKOCTEH B
MIPOCTPAHCTBE

[leprieHAUKYISIPHOCTD MPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE

Oynknuu U rpaduku. CreneHHas GyHKINS C
EJTBIM TTOKa3aTesIeM

[TokazarenpHas Gpynkmus. [TokasarenpHbIC
ypaBHEHUS

Jlorapudmmueckas QyHKIHUS.
Jlorapugmuueckue ypaBHECHHS

VYTrabl ¥ paccTosTHUA

DeMeHTHI Teopuu rpadoB

KoanuyecTBo 4acoB

Bcero

24

23

15

25

12

10

18

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



12

13

14

15

16
17
18
19

20

21

22

Ciy4aiiHble OTIBITHI, CITy4allHbIe COOBITHS U
BEPOSITHOCTH COOBITUI

Omneparyu HaJl MHOXXECTBAMHU M COOBITHSIMH.
Cr0oXeHHEe ¥ YMHOXKECHUE BEPOSITHOCTEH.
YciioBHast BeposiTHOCTh. HezaBucumbie
COOBITHS

DneMeHTbl KOMOMHATOPUKH

TpUroHOMETpUUYECKHUE BBIPAXKEHUS U
ypaBHEHUs

MHororpasHuku

Bexkrops! B mpocTpaHCcTBE
[locnenoBaTrenpHOCTH U IPOTPECCUU
HenpepsoiBable ¢pyHkuuu. [IponsBoanas
Cepun nocieoBaTeNIbHBIX UCIIBITAHUH.
Ucnsitanus bepaynnu. Ciay4aiiHblii BeIOOp
13 KOHEYHOU COBOKYITHOCTH

CityualiHble BEJIMYMHBI U pACOpeIeIICHUS
[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS
3HaHUN

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

22

12
10
20

13

11

272

16



11 KITACC

Kosan4yecTBo yacos DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3eioB H TeM (undpossbie)
n/n NPOrpamMMsbl Bcero Konrpoabubie  Tpakruieckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypesI
UccnenoBanmne QyHKIMIA ¢ TOMOIIBIO 2 |
MIPOU3BOTHOM
[TepBooOpasnas u uHTErpal 12 1
AHanmuTn4eckasi reoMeTpust 15 1
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3aLHS 15 1
3HAHUN 110 TEOMETPUH
3aKoH OOJIBIINX YUCET
DneMEeHTBl MaTEMaTUYECKON CTaTUCTUKU
HenpepbiBHBIE CiTydaiiHbIE BETUYHMHBI
(pacnpenenenus), moka3aTeabHOE U 4
HOPMAaJIbHOE PaCIpeAcICHUS
I'paduku TpUroHOMETPUUECKUX (YHKIIHI. 14 |
TpuronomeTpruyeckue HEpaBeHCTBA
WppannonanbHble, IOKa3aTeIbHbIE U 24 1
JorapupMuIECcKiue HEPaBEHCTBA
10 O0BEM MHOTOTpaHHHKA 17 1
11 KommiekcHele uncna 10 1
12 Harypanbhble u nensie ynucna 10 1
13 Tena BpameHus 24 1
14 [Tnomany moBepXHOCTH U 0OBEMBI KPYTJIBIX 9 1

TCJI



15

16
17
18
19

20

Cucremsl paliiOHaIbHBIX, HPPALMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH

3ama4u ¢ napaMmeTrpamu

JBroxeHus

Pacnpenenenue Ilyaccona

CBs13p MEXly ClTy4allHBIMHM BETMYMHAMHU

[ToBTOpenue, 060061IeHNEe, cCTeMaTH3aus
3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12 1
16 1
5 1
2
17 1
33 2
272 17



