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O01mme moJoKeHus

PesynpTaToM ocBoeHUs yueOHOTO MIpeIMeTa SBISICTCSI OCBOCHHUE 3HAHUA U YMEHUH.

dopMoii aTTecTalK 10 y4eOHOMY TIPEIMETY SBIIAETCS dK3aMeH. MTorom sk3ameHa sBIsIeTCS
OIICHKA 3HAHUI M yMeHUi oOydaromerocs mo naTubdamubHo# mkane: "5"(otauuno), "4" (xoporuo), "3"
(ymoBneTBopuTenbHO) "2" (HEYIOBIECTBOPUTEIIBHO).

DK3aMeH MPOBOJIUTCS B (OpME BBIMTOJTHCHUS 3a/IaHUi Ha 0a3e YHHUBEPCUTETA.

1. Pe3yJILTaTLI OCBOCHHUSHA yqeﬁﬂoro npeamMera, noaJsiekaluue NpoBEepKe Ha IK3aMEHE.

1.1. B pe3yabTare arrecTaMd MO JUCHMILIMHE OCYUIECTBJISIETCH KOMILIEKCHAsi NpOBepKa

CJIeAYIOIIHUX NPEAMETHBIX PE3YyJdbTAaTOB:

Pe3yabTaThl 00yuenus
(moka3aTe/i OMEHKH Pe3yJabTaTa)

Iloxka3aTenn oneHKH pe3yJbTaTa

Yucna v BEIYMCICHUS:

ONEPUPOBATH MOHITUAMU: PAlMOHAJIBLHOE U
JICUCTBUTEIIPHOE  YHCJIO, OOBIKHOBCHHAS U
JeCATUYHAS JPOOb, IPOIICHTHI;

BBITIOJIHATh apU(METUUECKHE OIEpallud C
palMOHANBHBIMU U JEUCTBUTEIbHBIMU YU CIIAMU;

BBITIOJIHATh TTPUOJIM)KCHHBIE BBIYMCIICHHS,
WCIIONB3ysl  MpaBuia  OKPYIJIEHUs,  JenaTh
MPUKUJIKY U OLICHKY pe3yJIbTaTa BIYMCICHHUII;

ONEPUPOBATH MOHATHUIMU: CTENEHD C LIEJIBIM
nmokaszaTeyieM, CTaHgapTHas ¢opma  3amucu
JICHCTBUTEIIBHOIO YHUCIA, KOPEHb HATYPAJIbHOU
CTETMEeHH, UCIHOIb30BaTh MOIXOAAIIYI0 GdopMy
3allUCH JCUCTBUTEIBHBIX YHCEN JUISl PELICHUS
MPaKTUYECKUX 3a7a4 U IPEACTaBICHUS JaHHBIX;

ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC U
TaHTE€HC TPOU3BOJIBHOTO YIJIa, HCIHOJIb30BaTh
3alUCh TPOM3BOJBHOTO yrila Yepe3 oOpaTHbIe
TPUTOHOMETpHUECKUE (HYHKITUH.

Hcnoab30BaTh  TEOPETUKO-  MHOKECTBEHHBIH
anmapar Uil ONHCaHMs  XOAa  pELIeHus
MaTeMaTHYECKUX 3a/a4y, a TaKkKe pealbHBIX
IPOLIECCOB U SIBJIICHUM, IPU pEIICHUH 3a/1ad U3
JIpYrux y4eOHbIX IPEAMETOB.

OnepupoBatb NOHATHSIMH:  PAlMOHAIBHOE
YUCII0, JEHCTBUTENIBHOE YHUCIIO, OOBIKHOBEHHAs
Ipo0OBb, 1ecsaTHYHAs IPOOb, IPOICHTHI.
BbInoHATL ~ apuMeTHYecKue OIepauuud ¢
pPalMOHATBHBIMU U JEHCTBUTEILHBIMU YHCIIAMHU;
npuOIIMKEHHBIE BBIYUCIICHUS, UCTIONb3YS
IpaBUjIa OKPYTJICHUSI.

JenaTe NPUKHAKY M OLEHKY pe3yjbTara
BBIYMCIICHUM.

OnepupoBaTh NOHATHAMU: CUHYC,KOCUHYC U
TaHTEHC MMPOU3BOJILHOTO yTJIa.

Hcnoab30BaTh 3alHCh MPOMU3BOJIBHOIO  yria
4yepe3 00paTHBIETPUTOHOMETPHYECKUE (PYHKITHH.
BbInoHATH npeodpa3oBaHusA
TPUTOHOMETPHUYECKHIX BBIPAKEHUIH.

PemiaTh OCHOBHBIE THIBI TPUTOHOMETPUUECKUX
ypaBHEHUU

ypaBHeHI/IH " HCPABCHCTBA:
OIICpHUPOBATH IHOHATHUAMU TOXACCTBO,
YpaBHCHHE, HEPABCHCTBO, LICJIIOC, PAlMOHAIIBHOC,

UppAIMOHATTFHOEC  ypaBHEHHWE,  HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YPaBHEHHUE;
BBITIOJTHSTH npeoOpa3oBaHUs

TPUTOHOMETPUYECKUX BBIPAKEHUM M  pelIaTh
TPUTOHOMETPUYECKHE YPABHEHUS;

BBIIIOJIHATH npeoOpa3oBaHus LETIBIX,
palMOHAIBHBIX U HMPPALMOHAIBHBIX BBIPAKECHUN
U PEIlaTh OCHOBHBIE TUIIBI LIEJIBIX, PAllMOHAIBHBIX
Y UPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB;

IIPUMEHATh YPaBHEHUsS U HEPABEHCTBA IJIA
peumeHuss MaTeMaTHMYeCKUX 3a7ad4 M 3a1ad H3
pa3INYHBIX 00J1aCTe HAYKU U pealibHOM KHU3HH;

MOJICJINPOBAaTh PEAIbHBIE CUTYallMM Ha

OnepupoBarb NOHATHSIMH:
TOKIECTBO, ypaBHEHHE, HEPABEHCTBO;
1EJIOE U PAallMOHAIbHOE YpaBHEHNE,HEPABEHCTBO.

BbinosiHATs,  mpeoOpasoBaHMs  LENBIX U
palMOHATIBHBIX BBIPA)KEHUI.

Pematnb OCHOBHBIE THUIIBI TEeITBIX
UppalMOHATILHBIX YPAaBHEHUI U HEPaBEHCTB.
IIpumeHsiTh  panuoHaJIbHBIE ypaBHEHUS U

HEpPABEHCTBA JUIA PELICHUS MaTEeMAaTHYECKHUX
3aja4 U 3a7a4 U3 Pa3InyHbIX 00JacTel HayKu U
peanbHON JKU3HU




S3bIKE  anreOphl,  COCTABJATH  BBIPAKCHHUS,
yYpaBHEHMsI, HEPAaBEHCTBA IO YCJIOBUIO 3aJlayH,
UCCIIEIOBATh IIOCTPOCHHBIC MOJIEIN c
UCIIOJIb30BaHUEM anmapaTa anreOpsl.
OyHKIIUU U TpaPUKH: OnepupoBaTh NMOHATUSIMH: (YHKIIHS, CTIOCOOBI
OIIEpUpPOBAThH HOHSTUSAMU: ¢bynkuus, | 3aganus QyHKIUH, B3aUMHO 0OpaTHbIe (PYHKIUH,
CHOCOOBI 3aJJaHHs GbyHKINH, 00J1acTh | 00JIACTh OIPENEIICHUS] U MHOXKECTBO 3HAYCHHI

OTIpeNIeNIeHUs] U1 MHOXECTBO 3HAYCHUU (PYHKIUH,
rpaduk QyHKIUH, B3aMMHO 0OpaTHBIC (QYHKIINH;

ONEpPUPOBATh TOHSTHUSIMU: YETHOCTH U
HEYETHOCTD byHKIHH, HYJIN byHKIHH,
POMEXYTKH 3HAKOTIOCTOSIHCTBA;

UCIIOJIb30BaTh  rpaduxu
peleHus ypaBHEHUM;

CTPOUTh M YHUTaTh TpaPUKH JTHHCHHOU
GyHKIMHY, KBaJApaTUYHOH (YHKUUHU, CTEIICHHOM
(GYHKIIMH € LIeTbIM TIOKa3aTelieM;

UCIOJIb30BaTh  TIpaduKu  (QYHKIOHA  JUIS
UCCJIEJIOBAHMSI MPOIIECCOB U 3aBUCUMOCTEH INpu
pelIeHNH 3a/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB U
peallbHOM  KH3HHU, BBIpaXarb  ¢opMmylaMu
3aBHCUMOCTH MEXI1Y BETUINHAMH.

byHKIMA A

¢bynkunu, rpaduk  QyHKOMH; UYETHOCTH H
HEYETHOCTD byHKIHH, HYJN byHKIHH,
POMEXYTKU3HAKOIIOCTOSIHCTBA.

BpinosHAT, mpeoOpa3oBaHMsl CTENEHEU C
LEJIBIM MOKa3aTeJeM. Hcnonb30Bath

CTaHJApTHYIO (opMy 3amucu JAeHCTBUTEIBHOTO
YHUCIIA.

PopMyJIMPOBATH " WIIOCTPHPOBATh
rpadu4ecKy CBOWCTBA CTEIIEHHOM (DYHKIIHU.
Beipaxares ¢opmyjaMH 3aBUCUMOCTH MEXIY
BEJINYMHAMU.

HUcnonb3oBars nu@posbie  pecypebl s
MOCTPOCHHS TPAPHUKOB (PYHKIIUM U M3YYCHHUS HUX
CBONCTB

®opmyIMpOBaTh, 3allUChIBATH B
CHMBOJIMYeCKOH ¢(opMe U HLIIOCTPHPOBATH
NPUMEPaMH CBOMCTBA KOPHs N-OU CTEIICHH.
BbInoHATHL MpeoOpa3oBaHus UPPALMOHAIBHBIX
BBIPAKCHU.

Pemiatb OCHOBHBIE  THIIBI
YpaBHEHUI U HEPABEHCTB.
IIpumeHsTh MJIs1 pelICHWs] Pa3MYHBIX 32724
MPPALMOHAIBHBICYPABHEHUS U HEPABEHCTBA.
CrponTtb, yMTaTh rpaduK KOpHs N-0OicTENeHH.
HUcnoab3oBarteh uu@poBbie  pecypchbl Ui
MOCTPOCHUS TpapUKOB (QPYHKIUI U M3YYEHUS HX
CBOMCTB

HppallMOHAJIBbHBIX

Hauana maremMaTH4eCKOro aHanmnsa: Onepuposarn NOHATHAMMU:
ONEpHUPOBATH MOHATUSIMHU: | TIOCJIEIOBATEIBHOCTb, apudmernueckas "
MIOCJIEI0BATEIbHOCTD, apupmeTHyecKas U | TeOMETpUUYEeCKass  MIpOTrpeccud;  OECKOHEYHO
Tr€OMETPHUYECKAsI IPOTPECCHH; yOBIBarOIasi FTeOMETPUUECKas IPOrPECcCHsl, CyMMa
ONEpPUPOBATh  MOHATUAMHU:  OECKOHEYHO | OECKOHEUYHO  YObIBAIOIIEH  I'eOMETPUYECKOil
yOBIBarOIasi FeOMETPUUECKasi IPOrpeccusi, CyMMa | IIPOTrPECCUH.
OeckoHeuHO  yObIBalolIell  reomeTpuueckoil | 3agaBaTh ociae10BaTeIbHOCTHPA3IMUYHBIMU
IOPOTPECCUH;  3a/aBaTh  IIOCIEAO0BATEIBLHOCTH | CIIOCOOAMH.
pa3InYHBIMH crioco0amu; IlpumenaTs ¢GopMyJy CJIOKHBIX NPOLEHTOB
HCII0JIb30BATh CBOIICTBa | VI pellleHMs 3a7a4 U3 peajlbHOW MPaKTUKU (C
MOCJIEIOBATENIbHOCTE M MpPOTrpeccuil Ul | UCIIOJIb30BaHUEM KaJlbKYJISITOPA).
pemieHuss  peasbHBIX  3ama4  npukiaaHoro | Memosb3oBaTh CBOMCTBA MTOCIIEI0BATEILHOCTEN
Xapakrepa. U IPOTrpeccCUd Uil PELICHHs pPEalbHBIX 3anad
IIPUKJIIAJTHOTO Xapakrepa
MHoOXeCTBa U JIOTHKA:
ONEPUpPOBaTh  IMOHATHSAMHU:  MHOXECTBO,
OmepalyMy HaJ MHOXECTBAMHU; MCIIOJIb30BaTh
TEOPETHUKO-MHOKECTBEHHBIN anmapar JUTSL




ONMCAHUsl PEAJbHBIX MPOLIECCOB U SBJICHUI, IPU
peIIeHUH 3a]1a4 U3 APYTHX YUeOHBIX PEIMETOB;

ONEpUpPOBATh IMOHATUAMH: OIIPEICIICHUE,
TeOpemMa, CIEICTBUE, JOKA3aTEIbCTBO.

Ypcna v BEIUMCIICHUS:

OnepupoBarb  TOHATHSIMHU: HaTypaJlbHOE

ONEepUpOBaTh TMOHATUSAMHU: HATypalbHOE, | YHCIIO, LIEJIOe YHUCIIO.
nenoe 4HCIIO, UCIIOJIb30BAaTh npusHaky | Mcnmonb30BaTh MPU3HAKU ACTUMOCTH  IIEJIBIX
JEIMMOCTH LENbIX YMCEN, PA3IOKEHHE YMCIa Ha | YUCEJ, pa3joKEHUWE 4Yuclia Ha  IPOCThIE
IIPOCThIE MHOKUTENH IS PEIICHUs 3314, MHO>KUTENH JUIs pellieHus13a1au
ONMepuUpoBaTh  TMOHATUEM:  CTENEHb C
palMoHalIbHBIM  [OKa3aTeleM;  ONEepHUpPOBATh
MOHSITUSIMH: JIOTApU(M YHUCIIa, JCCITHYHBIC U
HaATypaJIbHbIE JIOTaPU(MBI.
VYpaBHeHUs 1 HEPABEHCTBA: ®opmyIMpoOBaTh, 3anuchbIBaTh B

IIPUMEHATh  CBOWCTBA
npeoOpa3oBaHus  BBIPAKEHUH,
NOHATUAMM:  IIOKA3aTelIbHOE  ypaBHEHUE W
HEPaBEHCTBO, pewmars OCHOBHBIE THUIIBI
IIOKAa3aTeNIbHbIX YPABHEHUI U HEPABEHCTB;

BBIIIOJHATh MpeoOpa3oBaHUsl BBIPAKEHUH,
CoJIepIKaIINX Jorapudmsl, OIIepUpOBATH
HNOHATUSAMH: JIOTapH(PMUYECKOE YpaBHEHHE W
HEPABEHCTBO, pearb OCHOBHBIE THUIIBI
JOrapu(pMHUECKUX YPaBHEHUN 1 HEPABEHCTB;

HaXOJUTh peleHus IIPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUpPOBAThH HOHSATHSAMH: cucrema
JUHEHHBIX  ypaBHEHMM W €€  pEIICHHE,
UCIIOJIb30BaTh CHUCTEMY JIMHEHHBIX YpaBHEHMMU
JUISl peIeHUs IPAKTUYECKUX 3a/1a4;

HaXOJUTh PEIICHUs MPOCTEHIINX CUCTEM U
COBOKYIIHOCTEM pALMOHAIBHBIX YPaBHEHHU U

CTENEHU  JUId
OIIEpUPOBATh

HCPABCHCTB,
MOACIIMPOBATE PCAJIbHBIC CHUTyallUM Ha
SA3BIKE anre6pLI, COCTaBJIATH BBIPpAXKXCHUA,

yYpaBHEHHSI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHIO
3aJaud, MCCIEe0BAaTh IOCTPOEHHbIE MOJIENU C
MCIIOJI30BaHUEM ammapaTa anreOpsl.

CHUMBOJIMYECKON (opMe U HLIIOCTPUPOBATH
NMpPUMEpPaMH CBOMCTBA CTEIICHH.

IIpumensaTh CBOliCTBA CTENEHU TUTSL
npeoOpa30BaHUsI BEIPAXKCHUI.

®opmyMpOBaTH u WIIOCTPUPOBATH
rpa¢guyecKH CBOICTBA MOKA3aTEbHON (DYHKIINH.
Pemiatb  OCHOBHBIE  THUIIBI  IOKa3aTEIbHBIX
YpaBHEHUIH HEPABEHCTB.

HUcnonb3oBars  nu@poBbie  pecypebl s

MOCTPOCHHS TPaPUKOB (PYHKIUI U M3YUEHUS HX
CBOICTB

®opMyJIMpPOBATD, 3anMcbIBaTh B
CHMBOJIMYeCKOH ¢(opMe U HLIIOCTPHPOBATH
NpUMepaMH CBOWCTBA Jorapudma.
BbinoHATL  npeoOpazoBaHUs
COJIEpXKAIIHNX JIOTapUPMBI.
®opmyMpoBaTh u
rpadpuyecku CBOIicTBa  JIOrapu(pMuYecKoiu
byHKINN. Pemartnb OCHOBHBIE THUIIBI
Jorapu(pMUUECKUX ypaBHEHUIN 1 HEPABEHCTB.
HUcnoan3oBare  nmupposeie  pecypebl s
MOCTPOEHUS I'paUKOB (QYHKIUN U U3YyYEHHUS HX
CBOMCTB.

3HAKOMMTBCS C HCTOPHEN Pa3BUTHSIMATEMATUKH

BBIPXKEHUM,

WITIOCTPHPOBATH

OyHKIUYN U TpapUKu:

ONEpUPOBaTh MOHSTUSIMU: TEPUOJUUECKast
(GyHKLUSA, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIUH,
TOYKH DSKCTpeMyMa (YHKIUHU, HauOosbliee u
HauMEHbIIIEE 3HAYEHUs byHKIIT Ha
MIPOMEXKYTKE, HCIOJIb30BATh ux JUTSE
uccienoBaHus QyHKIMH, 3aJaHHOM rpaduKoM;

OIIepupOBaThH MOHSTUSIMHU: rpaduxu
NI0Ka3aTeNNbHOM, JorapupMHUECcKOn u
TPUTOHOMETPUUECKUX (YHKIUH, M300pakaTb HX
Ha KOOPJAMHATHOM IJIOCKOCTH M HCHOJIb30BaTh
JUISI pEIIeHUs] YPaBHEHUN U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOW IJIOCKOCTU
rpaduKu JTMHEHHBIX YpaBHEHHH W HCHOJIb30BaTh

OnepupoBarb  NOHATHEM  IEPUOJUYECKAs
GyHKIUS.

Crpours, aHAJIM3UPOBATD, CPaBHUBATDH
rpauKu TPUTOHOMETPUUECKHUX (HYHKIUH.
®opmyIMpOBaTH " WTIOCTPHPOBATH
rpagpuyecku CBONCTBA TPUTOHOMETPUYECKUX
GbyHKUINHA.

Pemiate  mpocreiimme
HEPABEHCTBA.
HUcnoas3oBars  rpapuku s
TPUTOHOMETPUUECKHUX HEPABEHCTB.
HUcnoas3oBats unmdposbie  pecypebl s
NOCTPOCHUS TpapuKoB QYHKIHUNH M U3YYEHUS UX
CBOICTB

TPUTOHOMETPHUUYECKHE

peleHus




UX JUISl PEIIEHUs CUCTEMBI JIMHEHHBIX YPaBHEHUI;

UCTONb30BaTh Tpaduku  QyHKOMA s
UCCJIEJIOBAHMS TPOLIECCOB M 3aBUCHUMOCTEH U3
JPYruX y4eOHbIX AUCHUIUINH.

Hagana maTemMaTnyeckoro aHanusa:

OIIEPUPOBATh IOHATUAMU: HEIPEPBIBHAA
GyHKLUsA, TPOU3BOAHAS (DYHKIMH, UCIIOIb30BATh
TeOMETPUYECKU U (U3MYECKUH  CMBICT
IIPOU3BOJHON Ul PEILICHUS 3a/a4;

HaxOJWUTh IIPOU3BOJHBIE  DJIEMEHTapHBIX
(GyHKUMH, BBIYUCIATH IPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (PYHKITHIA;

HCII0JIb30BATh IIPOU3BOJHYIO UL
uccnenoBaHus (YHKIMM HAa MOHOTOHHOCTb H
9KCTPEMYMBI, IPUMEHSTD pe3yJIbTaThl
UCCIICIOBAaHMS K TOCTPOSHUIO TPapUKOB;

HCIIOJIB30BAaThb MMPpOU3BOAHYIO JJIA
HaXO0XJICHUA HanuJIy41mero PCIICHHUA B
IMPUKIAAHbIX, B TOM YHUCJIC COoHaJIbHO-

IKOHOMHUYECKHX, 33/]a4ax;
OIEpPHPOBATh MOHITUSIMHU: MEPBOOOpaA3HAs U
WHTErpaJl, IOHMMaTb  TIEOMETPUYECKUHA U
(HU3UYECKHii CMBICIT HHTETpaja;
HaxOJUTh IE€PBOOOpPA3HBIC AIEMEHTAPHBIX
(yHKLUI, BBIYUCIISTH HHTETPAT
no ¢popmyne Herorona-Jleitbuuna;
peliaTh NPUKIAIHBIC 33/1a4d, B TOM YHCIE

COIMaJIbHO-3KOHOMHNYECCKOI'O )51 (1)H3I/III€CKOFO
XapakTepa, cpeacTtBaMu MAaTEMATUYCCKOI'O
aHaJIn3a.

OnepupoBartb  NOHATHSIMH:
(byHKLUS; TPOU3BOAHASA(DYHKIIUH.
Hcnoab30BaTh reoMeTpUUeCKUil U (HU3UYECKUI
CMBICJI TPOU3BOIHOM LIS peLIeHMs 3a1a4.
Haxoauthb MIPOU3BOJIHBIC AJIEMEHTaPHBIX
GyHKIUH, BBIYMCIAATH TPOU3BOJHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (DYHKIIUH.
Hcnonb3oBaTh NpOU3BOAHYIO A1 UCCIIENO0BAHUS
byHKIUHA

Ha MOHOTOHHOCTH U JKCTPEMYMBI, IPUMEHATH
pe3yJbTaTbl HCCJIEJOBAHUS K IOCTPOCHHUIO
rpa¢pukoB. IIpuMeHATH TPOM3BOJHYIO IS
HAXO0XICHUS HAWTYYILEro pelieHus B
IPUKIAJHBIX, B TOM 4YHCI€  COLUAJIbHO-
HDKOHOMUYECKUX, 3a7adaXx. 3JHAKOMHUTbCHA €
HCTOpHeil pa3BUTHS MAaTEMAaTUYECKOr0 aHaIN3a

HEeNpepbIBHAS

OnepupoBaTh NOHATHSIMH. TIepBOOOpa3Has,
UHTETpaJl.
Haxoauth  mepBoOOpa3Hble  3JIEMEHTAPHBIX

(GyHKIMH; BBIYHCJIATH UHTErpan mo (opmy.ie
Herorona—JleliOuuna.
3HaKoOMHTBCS c ucropuei
MaTEMaTUYECKOT0 aHAIN3a
OnepupoBaTh MOHATHAMHU: CHCTEMA JIMHEUHBIX
ypaBHeHUM U €€ peuenue. Hcmoab3oBaTh
CUCTEMY JIMHEHHBIX YPaBHEHUW Ui pEUICHUS
MIPaKTUYECKUX 3a/]1a4.

HaxoauTe pemeHuss NIPOCTEHININX CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHEHUN

Y HEPABEHCTB.

Hcnoab3oBath rpagukn GyHKUUN A peIieHust
YpaBHEHUM.

MoaeanpoBaTh peanbHble CHTyallud HA SI3bIKE
anreOpbl, COCTABIIATh BBIPAKEHUS, YpPaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI [0 YCIOBHUIO 3a/auH,
HCC/Ie10BATh MOCTPOEHHbIE MoAeIH ¢
MCII0JIb30BAaHUEM ammapaTa ajreopsl

pa3BUTHS

ONEPUPOBATh IOHATUAMM: TOYKaA, IpsAMasd,
IIJIOCKOCTb;

IIPUMEHATh AKCUOMBI  CTEPEOMETPUU U
CJIEICTBHS U3 HUX IIPU PELICHUU T'€OMETPUUYECKUX
3a/1a4;

OIIEpUPOBATh IMOHATUAMU: MAPAIIICIBHOCTD
Y NEPIEHANKYJIIPHOCT IPSIMBIX U IIJIOCKOCTEM;

KJ1accu(UIUpPOBaTh B3aUMHOE
pacroyioKeHue TpsAMBIX W IJIOCKOCTENM B
IIPOCTPAHCTBE;

ONEepHUpPOBATH

MOHATUSAMH:  JIBYTPAHHBIN

IMosyuaTs npencraBieHUs] O MPOCTPAHCTBEHHBIX
¢urypax, pazbupaTh nOpocTellMe IpaBHUia
n300paxeHus 3Tux uryp.

N300paxkaTh NpsAMyIO U INIOCKOCTbHA PUCYHKE.
Pacno3HaBaTh MHOTOTpaHHHUKH, TUPAMHUIY, KYO,
Ha3bIBaTh MX AJIEMEHTHI.

Jenarb pucyHok KyOa, nHpamMuibl, HaXOAUTH
OLIMOKH B HEBEPHBIX M300pAKEHUSX.
3HAKOMMTBCS C CEUYEHUSMHU, C METOJIOM CJIEJIOB;
MCIIOJIb30BaTh JUISl IIOCTPOEHUSI CEYEHMSI METOL
CJIeJIOB, KPAaTKO 3allMChIBaTh IIard MOCTPOEHUS




yroja, TpaHd  JABYIpaHHOTO  yria,  peOpo
JBYTPAHHOI'O yIJja, JIUHEWHBINA Yrojl ABYTPAaHHOTO
yIi1a, TpajlycHasl Mepa JIByTpaHHOIro yria;
ONEpPUPOBATh MOHATHUSIMH: MHOTOTPAHHUK,
BBIYKJIBII M HEBBINYKJIbII  MHOI'OIpaHHUK,
AIIEMEHTBI MHOTOTpaHHHKA, MIPAaBUIIBHBIH
MHOI'OI'PaHHUK;
pacrno3HaBarb OCHOBHBIE
MHOI'OI'PaHHUKOB (nupamuna,
IPSIMOYTOJIBHBIN Napajuieienunen, Kyo);
KJ1accu(puuupoBaTh MHOI'OI'paHHMKH,
BBIOMpAass ~ OCHOBaHHMS I Kiaccu(UKaLuu
(BBIIYKJIBIE ¥ HEBBIIYKIblE MHOIOIPAaHHHKH,
NpaBWIbHBIE  MHOTOTPAaHHHKH,  TpsSMBIE |
HaKJIOHHbIE IIPU3MBI, TapaJUIEIICIUIIECIbI);
OIIEPUPOBATH HOHSATHSIMHU: ceKymias
IUIOCKOCT, ceueHue MHOT'OI'PaHHHUKOB;
OOBSICHATHh TPUHIMIIBI [TOCTPOSHHSI CEYCHUH,
UCTIONB3YSl METOJ CIIEJIOB; CTPOHUTH CEYCHUS
MHOI'OI'PaHHMKOB METOJIOM CJI€I0B, BBIIOJHSATD
(BBIHOCHBIE) IIJIOCKME YEPTEX U U3 PHUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,

BH/JIBI
pu3ma,

CHU3Y;

pearb 3a1auu Ha HaXO0XXJCHHUE
TEOMETPUYECKUX BEIMYMH 10 o0pasuam HiIu
aJIropuT™MaMm, IpUMEHSS U3BECTHBIC
QHWINTUYECKUE  METOJAbl  INpU  PELIECHUU
CTaHJApTHBIX  MaTeMaTHYeCKUX  3aJad  Ha

BBIYMCIICHUE PACCTOSTHUM MEXKy IByMSI TOUKaAMHU,
OT TOYKH JI0 TPSAMOM, OT TOYKH JO MIIOCKOCTH,
ME¥XK]1y CKPEIIUBAIOIIMMUCS TPSIMBIMU;

peuaTrb 3aJa4uun Ha HaxX0XJICHUC
TCOMETPHUICCKUX BCIUYHUH 110 o6pa3uaM U1
AJIropuTMam, MMPpUMCHAA HN3BCCTHBIC
AHAJIMTUYCCKHUC METOJBI npu peICHUN
CTaHJApPTHBIX MAaTEMAaTU4YCCKUX 3aga4 Ha

BBIYUCIICHHE YTJIOB MEXIY CKPEUIHBAFOIIUMUCS
OPSAMBIMU, MEXY NPSAMON U MIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, IBYTPAaHHBIX YTJIOB;

BBIUUCIISATH 00BEMBI U IUIOIIAH
TIOBEPXHOCTEH MHOTOTPaHHHKOB (mpu3ma,
nupammia) ¢ npuMeHeHueM (opmys, BBIYUCIATD
COOTHOIIIEHUS MY TUIOIIAISIMUA TTOBEPXHOCTEH,
00BbeMaMu MOJA0OHBIX MHOTOTPAaHHUKOB;

OTEpPHPOBATh TIOHSATHSIMHU: CHMMETPHUS B
OpOCTPaHCTBE, LIEHTP, OCh U  IUIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U TUIOCKOCTH CHMMETPHUH
burypsr;

W3BJIEKATh, npeoOpa3oBHIBATh "
UHTEPIPETUPOBATH uHpOpMaINIO 0
NPOCTPAHCTBEHHBIX TEOMETPHYECKHX (urypax,
IPEJCTABICHHYIO Ha YepTekax U pUCYHKaX;

CCUCHUSI.
Pacno3HaBaTh BHJA CEUYCHHS MU OTHOIICHHUM, B
KOTOPBIX CEUeHHEe JEIUT pedpa Kyda, HAXOIUTh
IomaabCCUYCHUA.

Hcnoab3oBath 1og00Me IPU PEIICHUH 3a/1a4 Ha
MMOCTPOEHUECECUCHU.

3HAKOMHUTBCH C AKCMOMATUUYECKUM ITOCTPOECHUEM
CTEPEOMETPUH, C AKCHOMAMHU CTEPEOMETPUM H
CIICICTBUSIMH U3 HUX.

NnnarocTtpupoBaTrh  akCUOMBI  PUCYHKaMHM U
IpPUMEPaMH U3 OKpYKarole 00CTaHOBKU
Ilepeuncastp BO3MOKHbIE CIOCO0BI

pacnoyIOKEHUs1 JBYX MPSIMBIX B IPOCTPAHCTBE,
WJUTIOCTPUPOBATH UXHA IIPUMEPAX.

laBaThb onpeaejeHue CKPELINBAOLIUXCS
MPSIMBIX, (dhopMynupoBaTh MPU3HAK
CKPELIMBAIOIMIMNXCS IPSIMBIX U IPUMEHSATh €ro Npu
pELIEHNUH 3a]1a4.

Pacno3naBarb npu3my, Ha3bIBaTh €E€3JIEMEHTHI.
CTpouTh CeueHHUs MPU3MbIHA TOTOBBIX YEPTEXKAX.
Ilepeuncasitb BO3MOXXHBIE CIIOCOOBI B3aUMHOTO
pacmoyIOKEHUsT  OpsIMOM M IUIOCKOCTH B
MPOCTPAHCTBE, MPHUBOAUTH COOTBETCTBYIOLINE
MIPUMEPBI U3 peabHOU KU3HHU.

JdaBaTh onpeaeieHue MapaieIbHOCTH IPAMON U
IIJIOCKOCTH.

@®opMyIMPOBATh MPHU3HAK  MAPAIJIEIBHOCTH
NpsIMOM U IUIOCKOCTH, YTBEPXKIECHHE O MPSIMOU
MEPECEUCHHUS] JBYX IUIOCKOCTEH, MPOXOASIINX
yepe3 napajuiesibHbIe MIPSMBIE.

Pemiars npakTHueckue 3alaud Ha TMOCTPOCHHE
CEYEHUI MHOT'OTPaHHMKA.

OO0bsICHATL CiTydyaul B3aMMHOTO PAaCIOJIOKCHUS
IJIOCKOCTEM.

JaBaTb onpeaegeHue
IJIOCKOCTEM; TPUBOUTH IIPUMEPBI
U3 pEeabHOM XKU3HU U OKpY’Karoleil 00CTaHOBKH,
WJUTIOCTPUPYIOLIKE NAPalIeIbHOCTh IIJIOCKOCTEN.
Hcnonb3oBaTh NpU3HAK MAPATUIETBHOCTH JABYX
IJIOCKOCTEM, CBOMCTBA MapaJuIeIbHBIX
IJTIOCKOCTE PU PENIEHUHN 33/1a4 Ha MOCTPOCHHE.
OO0bsICHATH, YTO HA3bIBACTCS MapaIEIbHBIM
MPOEKTUPOBAHUEM u KakK BBITIOJTHAETCS
MPOEKTUPOBAHUE(PHUTYP HA MITOCKOCTb.
N3o0paxkat, B  mapauiebHOMN
pa3INYHbIe TeOMETPUYECKHe (DUTYPHI.
MoaenupoBaTh pealbHbIE CHUTYallUM Ha SA3bIKE
T€OMETPUH, UCCIIEI0BATh OCTPOCHHBIE MOJEIH C
WCTIOJIb30BAHUEM I'€OMETPUUECKUXITOHITHH.
HUcnonb3oBars 1pu  pelmIeHMH  3a4a4  HA
MOCTPOEHUE CEYEHUU TMOHATHE MNapaJuIeIbHOCTH,
MPU3HAKU U CBOMCTBA MapaJUICIbHBIX MPSIMBIX HA

IapaJuIeIbHbIX

MIPOEKIINN




MPUMEHSTh TEOMETPHUYECKUE (DaKThl JUIS
pereHus CTEPEOMETPUIECKUX 3anad,
NPEIOIAraloIIuX HECKOJIBKO MIaroB peIIeHus,
€CIM yCIIOBUSL TPUMEHEHUS 3a/aHbl B SBHOM
dopme;

IIPUMEHATh  MPOCTEHIIME  IIPOrPaMMHBIE
CpeAcTBa H  3JIEKTPOHHOKOMMYHHKAI[HOHHBIC
CUCTCMbBI IIpU PCHICHUHU CTCPCOMECTPUUCCKHUX
3aj1ay;

IIPUBOJUTH IMPUMCPLL MaTEMaTH4YCCKUX
3aKOHOMEPHOCTEH B  TNPUPOAE M  JKU3HW,
pacrno3HaBaTh NPOSBICHHE 3aKOHOB TE€OMETPUU B
UCKYCCTBE;

IMPHUMCHATDH IMOJTYYCHHBIC 3HaAHUA Ha
NpaKTUKe: aHAJIM3UPOBATh peAbHbIC CUTYAIlMH U
MNPUMCHATH M3YUYCHHBIC IIOHATHA B IMPOLECCC
TIOUCKA peleHHs MaTeMaTUYeCKU
c(OpMYIIMPOBAHHOK MPOOJIEMBI, MOJIEIHPOBATH
PCAJIbHBIC CUTyallUKM Ha A3BIKEC TI'€COMCTPHU,
UCCIIEIOBATh IIOCTPOCHHBIC MOJICITN c
HCIIOJIb30BAHUEM T'COMETPHUUCCKHUX HOHATHH U
TEOpEM, amrmapara anreopsl, pemarpb
MIPAKTUICCKHEC 3aJ1a4H, CBSI3aHHBIC C
HAXOXKJICHUEM I'eOMETPUYCCKUX BEJIINYHH.

IJIOCKOCTH

OO0BsICHATBH, KakoH yroJ Ha3bIBaeTCsl YIJIOM
MEXIY IIEpPECEKArOIMMUCS IIPSIMBIMU,
CKpEIIHBAIOIIUMHUCA IIPSIMBIMU B IIPOCTPAHCTBE.
JaBaTp  ompeaeneHMe  IEPIECHIUKYISPHBIX
OpSAMBIX W IPSAMOHM, NEPHEHAUKYIIPHOM K
IJIOCKOCTH.

Haxomurh yribl MeXIAy CKpPELIMBAIOIIMMUCS
IpSAMBIMU B KyOeu upaMue.

IlpuBoauTh npUMepbl U3 pEaIbHOM KU3HU U
OKpYy’Karolied O0OCTaHOBKH, WILIIOCTPUPYIOILUE
NEPIEHIUKYIISIPHOCTD MPAMBIX B IIPOCTPAHCTBE U
NEPIEHIUKYJIIPHOCTD NPSIMOUK INIOCKOCTH.
®opMyIMPOBATh IIPU3HAK IEPIICHAUKYIIPHOCTH
OpsIMOM M IUIOCKOCTH, IPUMEHSTh €ro Ha
NpPaKTUKE:  OOBSACHATH  MEPIEHAUKYISAPHOCTH
peOpa Kyba U AMaroHajlu ero rpaHu, KOTopasi ero
HE COJIEP)KUT, HAXOJUTh JJIUHY JHUaroHaiu Kyoa.
BbIYnCIATE BBICOTY ITPAaBUIIBHOM TPEYTOJIBHOU U
IIPAaBWJIBHON  YETBIPEXYrOJIbHOW NUPAMHI IO
JIMHAM pEdep.

Pemarb 3amaun Ha BBIYKMCIEHUS, CBSI3aHHBIE C
NEPIEHAUKYISIPHOCTBIO IIPIMOM M IUIOCKOCTH, €
HCII0JIb30BaHNEM pu peleHun
TUTAHUMETPUYECKUX (DaKTOB U METO/IOB.
OO0OBsICHATH, YTO HA3BIBAIOT NEPIEHAUKYIIIPOM U
HAKJIOHHOM M3 TOYKM K IUIOCKOCTH; IPOEKIHEH
HAKJIOHHOW Ha IUIOCKOCTb. OOBACHATH, 4YTO
Ha3bIBACTCSI  PACCTOSIHUEM: OT  TOYKH  JO
IUIOCKOCTH; MEXAY MapauIeIbHBIMU IUIOCKOCTSIMU;
MEXy IPSIMOM M MapajuIeNIbHONW €M IUIOCKOCTBIO;
MEXy CKPEIUBAOIIUMUCS PSAMBIMHU.

HaxoauTh 3T pacCTOsIHUS B NMPOCTHIX CIy4dasx B
KyOe, mupamuje, mpusMe.

MoaeanpoBaTh peanbHblE CUTYallMM HA SI3bIKE
TE€OMETPUHU, UCCIIEI0BATh ITOCTPOEHHBIE MOJENH C
HCITOJIb30BAaHNEM N'€OMETPUYECKHUX ITOHATHH.

HUcnoas3oBarh 1pu  pelmieHMH 3a4ad  Ha
nmoctpoeHue ceueHud  teopemy Iludaropa,
CBOMCTBa MPSMOYTOJIBHBIX ~ TPEYrOJbHUKOB

JlaBaThb ompeJejieHHe yria MEXIy HIpsSIMOd u
IUIOCKOCTBIO, (OPMYJIHMPOBAaTh TEOpEMYy O TpPEX
NEePIEHANKYIISIpax U 00paTHYIO K HEH.

HaxoauTh yros Mexay npsMOM U MJIOCKOCTHIO B
MHOTOTpaHHHKE, PACCTOSTHUE OT TOYKHU IO MPSIMOI
Ha IUJIOCKOCTH, MCIIONB3YsI TeopeMy O TpEx
nepreHaukymsapax. [IpoBoauTe Ha  YepTeke
NEPIEHANKYISAP: U3 TOYKU Ha MPSAMYIO; U3 TOUKH
Ha TUIOCKOCTb.

JlaBaThb onpejeieHue IBYIPAHHOTO YIja U €ro
aneMeHTOB.  OOBSCHATH  PAaBEHCTBO  BCEX
JMHEWHBIX YTJIOB JBYIPaHHOTO yIJIa.




HaxoauTh Ha depTexke ABYTPAaHHBIA yroa Mpu
peOpe mHpamHIbl, NPU3MBL, MapauIeIenuIeaa.
JlaBaTh onpeaeseHue yriia MEX/IyTUIOCKOCTSIMH.
JaBatb omnpeaejieHue u (opmyanpoBaThb

NpU3HAK B3aMMHO TePIEH UK YISIPHBIX
IJIOCKOCTEH.

Haxoauth yribl MeXAy IUIOCKOCTSMU B KyOe W
nupamue.

Hcnoan3oBaTh IIpu pCHICHUH 3aJa4 OCHOBHBIC
TCOPCMbI U MCTOABI ITINITAHUMCTPHUH.
MOI[EJII/IPOBZITL PE€AJIbHBIC CUTyallUW Ha S3BIKC
TCOMCTpHUH, UCCIEA0BATDL ITOCTPOCHHBLIC MOACIIN
C UCIIOJIb30BAHUEM FeOMeTpH‘ICCKI/IXHOHHTPlﬁ.
Hcnoab3oBaTh npu pemicHUuN 3agad Ha

IIOCTPOEHHUE CCUEHUN COOTHOUICHUSA B
IIPSAMOYT'OJIBHOM TPEYTOJIbHUKE
JaBarb onpeneeHue napajuenenumnesa,

pacno3HaBaTh €rOBUbI U H3y4aTh CBOMCTBA.
JaBaThb onpeaeneHue nupaMu/ibl, pacino3HaBaTh
BUJIbI TUpamMuj, (POPMYJTHPOBATH CBOICTBA
p&6ep,rpaHeit U BBICOTHI MPABHIIBHOW MUPAMU/IBI.
Haxoaurs 1uiomangs IMOJHOM U OOKOBOM
MOBEPXHOCTU mUpamujbl. /laBaTh ompeneeHue
yCE4EHHOW MUPaMHU/JIbl, Ha3bIBaTh €€ FJIEMEHTHI.
@opMyJIMPOBATH TECOPEMY O IUIOMIATU OOKOBOWA
MMOBEPXHOCTHU MPABUIILHON YCEUEHHOM MUPAMUIBL.
PemaThb 3a7aun Ha BBIYMCICHHE, CBS3aHHBIE C
nupaMugaMy, a TaKKe 3a7ayd Ha IOCTPOCHUE
CCUCHHIA.

JdaBaThb omnpeaejeHne IPU3MbI, PACIHO3HABATH
BUJIBI MPU3M, M300paxkaTh NMPU3MBI HA YEPTEKE.
Haxoaurh 1Iomags IOJHOH WM OOKOBOM
MMOBEPXHOCTH MPU3MBI.

H3yuaTrp cooTHoueHHus Oinepa Uisl 4ucia
pEdep, rpaHell U BEpLIIMHMHOIOTPAHHUKA.
N3yuaTrh BUIBI NpPAaBWIBHBIX MHOI'OTPAaHHUKOB,
VX Ha3BaHUSAH KOJIMYECTBO I'PAHEH.

HN3y4arb CHMMETPUIOMHOTOTPAaHHUKOB.
OO0OBbSACHATD, KaKne TOYKH Ha3BIBAIOTCS
CHUMMETPUYHBIMU OTHOCHUTEIBHO JAaHHOM TOYKH,
MPSMOU WJIH TUIOCKOCTH, YTO HA3bIBAIOT LIEHTPOM,
OCBIO HIIU TUIOCKOCTHIO CUMMETPUU (UTYPEHI.
I[IpuBoAMTH MPUMEPBI CUMMETPUYHBIX (QUTYD B
ApXUTEKTYpe,TEXHUKE, IPUPOJIE.

MoaenupoBarb peajlbHbIE CUTyalldd Ha S3bIKE
T€OMETPUHU, UCCIIEIOBATh TOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAHUEM  I€OMETPUYECKHX  IOHSATHI,
MCIIOJIb30BAaTh 110,10011€ MHOTOTPAaHHHUKOB
OO0BbSICHATBH, KaKk U3MEpSIOTCS OOBEMBI Ted,
MPOBOJS aHAJIOTHIOC U3MEPEHUEM IIJIOIIAIEN
MHOTOYTOJIbHUKOB. POpPMYJMPOBAaTH OCHOBHBIE
CBOMCTBA 00BEMOB.




HN3yuyath, BbIBOAUTH  GopMyabl  00BEMa
IPSIMOYTOJIBHOTO MapajlieNieNuena, Mpu3Mbl U
MAPaMU/IBL.

Bb1yucasTe 00bEM NPU3MBL U MMUPAMUIBI IO UX
anemeHTaM. IIpumeHsiTb 00BEM I peLICHUS
CTEPEOMETPUYECKUX 3aJad U JJIs HaXO0XKJIECHUs
r€OMETPUYECKUXBEINYHUH.

MopenupoBarhb peanbHble CUTyallUM Ha SI3bIKE
Tr€OMETPUHU, MCCIEA0BATh ITOCTPOEHHBIE MOJEIU
C UCIOJb30BaHUEM T'€OMETPUUECKUX IOHATUMN

CTpouthb ceyeHHE MHOTOTPaHHHKA METOJIOM
CJIEJIOB.

JlaBaTh  ompeaejieHHe  PACCTOSIHUS  MEXAY
burypamu.

Haxoauth paccrosiHHe MEXIy NapajiebHBIMU
MIJIOCKOCTSIMHU, MEXIyY IJIOCKOCTBIO U
napasiebHON e MPSMOM, MEXIY

CKpCIIUBAOIUMUCS ITPAMBIMHU.
CTpouTth JUHEWHBIN Yroj JIBYIpaHHOTO yria Ha

YCpTCIKC MHOI'OrpaHHHUKa W  HAXOJHUTb  C€ro
BCJIIMYHHY.

Haxogutnh YIJIbL MCKIY IINIOCKOCTAMHU B
MHOTI'OI'paHHUKAaxX

OIICpHUPOBATH NOHATUAMU: HUIUHAPHUYICCKAA

IOBCPXHOCTD, 06p33y10H_[I/IC HHHHHﬂqueCKOﬁ
IMOBCPXHOCTH, oUJInHAP, KOHHYCCKast
IOBCPXHOCTD, O6paSYIOH_[I/IC KOHUYECKOH

TIOBEPXHOCTH, KOHYC, c(heprIecKast IOBEPXHOCTh;

pacnosHaBaTh Tela BpameHus (WHIHHAD,
KOHyC, cdepa M 1map); OOBICHATH CIOCOOBI
TONyYEHUS. Tell BPAIlEHUs; KIaCCUPHIMPOBATH
B3aMMHOE DACIOJIOKEHHE CPEPsl M IUIOCKOCTH;
ONEPUPOBATh MOHATHAMHM: IIAPOBOM CETMEHT,
OCHOBaHHME CETMEHTA, BHICOTA CETMEHTA, IAPOBOM

CIIOM, OCHOBaHUE IIAPOBOr0 CJIOSl, BBICOTA
IIapOBOTO C€JI0s, IIIAPOBOU CEKTOD;
BBIUUCIISATH 00BEMBI u IUIOIIAH

MIOBEPXHOCTEN TeJ BpAIEHUs, T€OMETPUYECKUX
TeJ C MPUMEHEHUEM (HOpMYT;

OIIEpUPOBATh MOHATUAMH: MHOTOTPaHHUK,
BIIMCAaHHBINA B chepy U ONMHMCAaHHBIN OKOJIO CdepBI,
cdepa, BNMCaHHAs B MHOTOTPAaHHUK HWJIM TEJO

BpAILICHHUS;
BBIYUCIIATH COOTHOIIECHUS MEXKITY
IJIOMIAJASIMA ~ TIOBEPXHOCTEH U oobeMaMu

MOJOOHBIX TEII;

n300paxkaTh U3ydaemble (PUTYpBI OT PYKU U
c IPUMEHEHNUEM IIPOCTBIX YEepPTEIKHBIX
UHCTPYMEHTOB;

BBINOJIHATE (BBIHOCHBIE) IJIOCKHE YEPTEXHU
U3 PHUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BHUA
CBEpXY, COOKYy, CHHU3Y, CTPOUTb CEUYEHHs TeI




BpAIICHHUS;

W3BJICKATD, WHTEPIPETUPOBATH u
npeoOpa3oBhIBATH nHpopMaIuio 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpaX,
NPE/ICTaBJICHHYIO Ha YepTekax U PUCYHKaX;

ONEpUPOBAThL  TOHSATHEM  BEKTOP B
POCTPAHCTBE;

BBITIONTHSATE JCHCTBUS CIIOXKEHHS BEKTOPOB,
BBIYMTAHUSI BEKTOPOB U YMHOXKEHHsI BEKTOpa Ha
YHUCII0, OOBSICHATh, KAaKMMH CBOWCTBAMU OHU

O6J'Ia,Z[aI-OT; MMPpUMCHATDb IMpaBUJIO
napauiC/ICIIMIcaa,
OIICPHUPOBATDH IOHATHUAMM JCKapTOBBbI

KOOpIMHATBEl B IIPOCTPAHCTBE, BEKTOP, MOLYJIb
BEKTOpa, pPaBEHCTBO BEKTOPOB, KOOPAMHATHI
BEKTOpa, YIroJl MEXIYy BEKTOpaMu, CKaJIspHOE
MPOU3BEICHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMIIJIAaHAPHBIC BEKTOPHLI;

HaxXOJUTb CyMMY BCKTOPOB U IIPOU3BCIACHUC
BEKTOpa HA YHUCIO, YrOJd MEXAYy BEKTOpaMu,
CKaJIIPHOE TMPOU3BENICHNUE, PACKIIAIbIBATH BEKTOD
M0 IBYM HEKOJUIMHEAPHBIM BEKTOPAM;

3a/aBaTh ~ IJIOCKOCTh ~ ypaBHEHHEM B
JNEKapTOBOM CHCTEME KOOpAHMHAT;, TMPUMEHATH
Te€OMETPUUIECKHUE (baKTbI UL pemenus
CTEpPEOMETPUYECKUX 3a1ad, MPEeroIararommux
HECKOJIbKO IIIarOB pEIICHUsl, €CIU  YCJIOBHS
NPUMEHEHHUS 3aJIaHbl B IBHOU (opMe;

pemarb  MPOCTEUIINE  TeOMETPUUECKHUE
3a/1a4yil Ha MIPUMEHEHHE BEKTOPHOKOOPIUHATHOTO
METO/1a;

pemiath  3aJaud = Ha  JIOKa3aTeJIbCTBO
MaTeMaTUYECKUX OTHOIICHUH WU HaXO0XICHUC
TEOMETPUUECKUX BEIUYMH 1O oOpaslaM WU
aJIropuTMaM, NpuMEHAAd U3BCCTHBIC MCTOIBI IIPU
PEIICHUH CTaHAAPTHBIX MATEMATHUYECKUX 3a/a4;

IIPUMEHATh  MPOCTEHIINE  IPOTrpaMMHBIE
cpeactBa M BJIEKTPOHHOKOMMYHUKAIIMOHHbBIE
CUCTEMBI TIIPpU PCUHICHUHU CTCPCOMETPUUCCKHUX
3a/1a4;

IIPHUBOJUTH IMPUMCPHBL MaTEMATHYCCKUX
3aKOHOMEPHOCTE B  MPUPOJIE M  KHU3HU,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUU B
HCKYCCTBE;

IIPHUMCHATH IMOJIYYCHHBIC 3HaHUA Ha
MpaKTUKE: aHATU3UPOBATh pPealibHbIE CUTYyalluu U
MNPUMCHATE M3YUYCHHBIC TIIOHATHA B IMPONHECCE
MOUCKA pereHus MaTeMaTHUYeCKH
chopMynUpOBaHHON MPOOJIEMBI, MOJAEITUPOBATH
pealbHblEe CUTyalldd Ha S3bIKE TIE€OMETPHH,
HCCJIEIOBATh IIOCTPOECHHBIE MOJIENH c
HCIIOJIb30BAHUEM TE€OMETPUYECKUX TOHSITUH U




TEOpeM, amrmapara anreOpsl, pemarhb
NPaKTUYCCKHE 3aj1a4u, CBSI3aHHbBIC C
HAXOXKJICHHEM I'€OMETPUYCCKHUX BEJIINYHH.

4YuTaTb U CTPOUTH Ta6JII/II_H:I " IuarpaMmbl;

OIIepupOBaThH MOHSTUSMHU: cpenHee
apudMeTHIecKoe, MeuaHa, HaunOoJbIIeE,
HauMEHbIllee  3HAY€HWe, pa3Max  MaccHBa
YHCJIOBBIX JAHHBIX;

ONEpPUPOBATh  MOHATHSAMH:  CIIy4alHbII

AKCIIEPUMEHT (OIBIT) W Cily4allHOe COObITHE,
3JIEMEHTApPHOE COOBITHE (PJIEMEHTAPHBIA HMCXO.)
CIIy4allHOTO OIbITa, HAXOIUTh BEPOSITHOCTH B
OMbITaX C PaBHOBO3MOXHBIMU  CIIy4alHBIMH
COOBITUSIMH, HaXOJIUTh u CpaBHHBATh
BEPOATHOCTH COOBITUN B M3YyYEHHBIX CIy4YailHBIX
HKCIIEPUMEHTAX;

HAaXoMUTh U (QopMynHpoBaTh COOBITHS:
nepecevueHre U 00bEMHEHUE JTaHHBIX COOBITHH,
coObITHE, TPOTUBOIMOJIOKHOE JAHHOMY COOBITHIO,
MOJIb30BAaThCA  JIUarpaMmMaMu Diimepa  u
dbopMynoil  cloKeHUsT ~ BEpOSATHOCTEH  TpH
pelIeHuu 3a/1ay;

OIIepupOBaThH MOHSITUSIMHU: yCIIOBHAs
BEPOSATHOCTh, HE3aBHCHUMBIC COOBITHS, HAXOIUTh
BEPOSATHOCTH C TIOMOIIBIO TIPABHUIIa YMHOKEHHUSI, C
MOMOMUIBIO IEpEBa CIIy4aiilHOI'O OIIbITA;

MPUMEHITh  KOMOWHATOPHOE  IPaBUIIO
YMHOXKEHHSI TIPH DPEIICHUM 33aJ]a4;, OIEepUpOBaThH
MOHSITUSMU: UCIIBITAHUE, HE3aBHCHMBbIE
UCIIBITaHUs, CepPHs UCIIBITAHUH, yCIIeX W Heyiaya,
HaXOJWTh BEPOATHOCTH COOBITUA B  CEpPHH
HE3aBUCUMBIX HCIBITAHUM JI0 TIEPBOTO yCIiexa,
HAaXOJWTh BEPOATHOCTH COOBITUA B  CEpPHH
UCIbITaHU bepryiu;

OTEpUPOBATh  TOHSITHUAMU:
BEJIMYMHA, pacnpeneneHue
Juarpamma pacipeeneHus..

ciy4yanHas
BEPOATHOCTEH,

AKTYyaJIn3upoBaTh (hakTbI " METO/TBI
IUIAHUMETPHUH, PEJICBAHTHBIC TEME, MPOBOIMUTH
aHAJIOTHH.

JlaBaThb onpeaeneHus chephl U Mapa,ux MeHTPa,
panuyca, Tuamerpa.

Omnpeneasats chepy Kak GuUrypy BpamieHHs
OKPYKHOCTH.

HcceaenoBaTh B3aUMHOE pacioyiokeHune chepsl u
TUIOCKOCTH, IBYX c(hep, HILTICTPUPOBATH 3TO HA
YepTekax U pUCyHKaX.

@dopmyaMpoBaTh OIpEACICHUE KacaTeabHON
IJIOCKOCTH K cdepe, CBOWUCTBO W MPHU3HAK
KacaTelIbHOMIIIIOCKOCTH.

3HAKOMHTBLCSA C TeOAE3MYECKUMU JIMHUSIMU Ha
chepe

OO0bsICHATH, YTO  HA3bIBAIOT  ITWIMHAPOM,

Ha3bIBaTh €I'0 DJIEMEHTBHI.
N3yuarb, 00bACHATH, KaK IOIY4YUTH LIMIUHAD
IIYyTEM BpaILCHUS

NPSIMOYTOJIBHUKA.
BbiBoaMTH, HCHOAB30BaTh  (GOpMysBl IS
BBIYUCIICHHSI TUIOIIAAX OOKOBOW TOBEPXHOCTH
LUIMHAPA.

M3yuarts, pacno3HaBaTh pa3BepPTKYIHINH/IPA.
HN300paxaTth [WIMHIP W €r0  CEYCHUS
IUIOCKOCTBIO, TMPOXOJAIIEH uepe3 ero  och,

MapasuieIbHON WU MEPIICHIUKYIISIPHON OCH.
Haxoautsb MJI0Ia 1 ITHX CEUCHUH.
MoaenupoBaTh peaibHbIE CUTYyallUH Ha S3bIKE
r€OMETPUHU, MCCJIEI0BATH ITOCTPOCHHBIE MOJIEIIH
C HCIIOJIb30BAaHUEM T€OMETPUYECKUXTTOHATHI
OO0bsICHATBH, KaKOE TEJ0 Ha3bIBAIOT KPYTrOBBIM
KOHYCOM, Ha3bIBaTh €0 JIEMEHTBHI.

N3yyaTh, OOBACHATH, KaK IOJYYUTh KOHYC
nyTémM BpaLICHUS IPSIMOYTOJIBHOTO
TpeyronbHuKka. HM300paxkaTh KOHYC U €ro

CEYECHUS IUIOCKOCTBIO, NMPOXOIAIIEH Yepe3 OCh, U
IJIOCKOCTBIO, MIEPIICHINKYIISIPHON K OCH.
N3yuars, pacno3HaBaTh pa3BEPTKYKOHYCA.

BeiBoguTh, uHcHoaAb30BaTHL  (QOpMyNBI IS
BBIUMCJICHHS TUIOMAAN OOKOBOW TOBEPXHOCTHU
KOHYyca.

Haxomuth 1iomaauM Cce4eHuil, MPOXOASIIINX

yepe3 BEpIIMHY KOHYCa WM TEPIeHIUKYIIPHBIX
€ro OCH.

OO0BSICHATH, KaKOE TEJI0 HA3bIBAETCSA YCEUYEHHBIM
KOHYCOM.

N3yuyaTh, 00BICHATDH, KaK €ro MOJyYuTh MyTEM
BpaleHus! NPSIMOYTOJIbHOW Tpanenuu.




BbiBoauTh, npuMeHATHL  Qopmyny IS
BBIYUCIICHUS IUIOIAAM OOKOBOM MOBEPXHOCTH
yCeu€HHOro KOHyca

AKTYyaJIn3upoBaTh (hakThbI u METO/IbI
IUIAHUMETPHUH, PEJICBAHTHBIE TeME, IMPOBOJIUTH
AQHAJIOTUH.

Pemath cTepeomerpuieckue 3a7auu, CBA3aHHbBIE
C TeJaMM BpallleHUs, IOCTPOEHUEM CEUYEHUMN Tel
BpallleHusl, ¢ KOMOMHALMAMU TeJl BpAlICHUS U

MHOTOTPaHHUKOB Ha HaXO0XJIeHUE
reOMETPUUYECKUX BEITUYHH.
Ucnonb3oBarh pu peLeHnH

CTEPEOMETPUYECKUX 3a7ad IUIAHUMETPUUYECKUE
dakTel M METOIBI 3aJaydl Ha BBIYHCICHHE H
JI0Ka3aTeNbCTBO.

MopaeaupoBaTh pealbHbIC CUTYyallUHd HA SI3bIKE
TEOMETPUH, HUCCIEA0BATH IIOCTPOCHHBIE MOJACIU
C UCHOJIb30BAHUEM T'E€OMETPUYECKUX ITOHATUHI
AKTyaJIM3MpoOBaTh (bakTsI u METO/IbI
IUIAHUMETPUH, PEJIEBAHTHBIE TEME, INPOBOJIUTH
AHAJIOTUU.

BbiBOANTB, MCNOJIB30BaTh (HOPMYJIBl 0OBEMOB:
IpU3MBI, LWIMHAPA, IUpaMuAbl, KOHYCa;
YCEUEHHOM MUpaMUAbl U YCEUEHHOTO KOHYCA.
Pemiate crepeomerpudecKue 3aj1ayu, CBSI3aHHbIC
¢ BbluHciIeHHEM 00bEMOB. MOpPMYJIHUPOBATH
OIpENEJICHUE IIapOBOr0 CETMEHTa, IIapOBOro
cJ10s1, apoBOro cekropa. IpuMeHATH GopMyIibl
JUISL HaXxOXKIEHUsI 0ObEMOB ILIAPOBOIO CErMEHTA,
LIapOBOTr'0 CEKTOPa

Pemiate crepeomeTpuyecKue 3aJ1auu, CBSI3aHHbBIC
c o0béMOM mIapa M IUIOIIAABIO  cephl.
MopeanpoBaTh pealbHbIE CHUTYyallUH HA SI3bIKE
TE€OMETPUH, UCCIIEN0BATh IIOCTPOCHHBIE MOJENH C
HCIIOJIb30BAHUEM I'€OMETPUYECKUXITOHATUH.
Pemiate crepeoMeTpudeCcKUe 3a1a4d, CBSI3aHHbIE
C COOTHOILIEHHWEM OOBEMOB M MOBEPXHOCTEH
MOJOOHBIX TEJ B IPOCTPAHCTBE.

MopeanpoBaTh pealbHbIE CHUTyallUHd HA SI3bIKE
TE€OMETPUH, UCCIIEN0BATh IIOCTPOCHHBIE MOJENH C
UCIIOJIb30BAHUEM  T'€OMETPUYECKUX  IOHATUHI
AKTya/In3MpoBaTh (bakThI " METO/IBI
IJIJAHUMETPUH, PEJICBAHTHBIE TEME, NPOBOIUTH
AQHAJIOTHUH.

OmnepupoBarb MOHATHEM BEKTOD B
IIPOCTPAHCTBE.

@®opmy/MpoOBaTh IPABUJIO NapajlIelenuneaa
IIPH CII0KEHUUBEKTOPOB.

CkJiaaabpiBaTh, BbIYMTATH BEKTOPHI, YMHOXKATH
BEKTOp Ha YHCJIO.

M3yyaTh OCHOBHBIE CBOWCTBA 3TUXOIEPALIAN.
JlaBaThb omnpenencHue MpsMOYTrOJIbHON CHUCTEMBI




KOOpAMHAaT B  IPOCTpaHCTBEe.  BbIpasurth
KOOpJMHAThl BEKTOpa 4Yepe3 KOOPAMHATHI €ro
KOHIIOB.

BbiBoauTh, HCNOJIB30BaTh (OPMYJIY UIMHBI

BEKTOPA U PACCTOSIHUS MEKIY TOUKAMH.
BbipaxkaTh CKalsIpHOE IPOU3BENECHUE BEKTOPOB
4yepe3 UX KOOPJAUHATHI, BBIUUCIATH Yroj MEXIY
JBYMsI BEKTOpaMHU, IBYMS IIPSIMBIMHU.

Haxoautp yron Mexnay npsMOl M IIOCKOCTBIO,

yroi MEXIY JIBYMsI IJIOCKOCTSIMU
AHAJTUTUYECKUMH METOJaMH.
BbIBOAMTD, HCII0JIb30BaTh popmyany

PpacCTOAHUS OT TOUYKH 1O IIJIOCKOCTHU

CpaBHMBATH BEPOATHOCTH 3HAYCHUI
CIIy4ailHOM BEJIMYMHBI 1O PACHPEICICHUIO WU C
MIOMOUIBIO AUArPAMM;

ONEpUPOBATh MOHATUEM MATEMaTUYECKOTO
OXKHUJIaHUS, MIPUBOJIUTH MIPUMEPHI, Kak
MIPUMEHSIETCS MaTeMaTH4YeCKoe OKMJaHUE
CIIy4ailHOM BEJIMYMHBI HAXOJUTh MAaTEMATHYECKOE
0XKHMJIaHHE 110 JIaHHOMY pacCIpelesIeHUI0; UMETh
MIPE/ICTABJIICHUE O 3aKOHE OOJBIINX YUCENT; UMETh
MIPEJICTABIICHUE O HOPMAJILHOM pacIpeeieHUH.

M3Baexkars wuHpopmanmuo U3 Tadiuun U
JarpaMM, MCIoJIb30BaTh TaOJIUIbIN AUarpaMMbl
JUIS TIPEJICTABIICHUs] CTATUCTUYECKUX JaHHBIX.

Haxonuths  omnmcarenbHble  XapaKTEPUCTUKU
JaHHBIX.

BeiaBurarb, KpPHUTHKOBATbL THIOTE3bl O
XapakTepe CIIy4aiiHOM W3MEHYMBOCTH W

omnpenensoouux e hakropax

BoiiensaiTe Ha nMpuMepax ciydaiiHble COOBITUS B
OIMCAHHOM CJIy4allHOM OIIBITE.
®opmyMpoOBaTh YCIIOBUS
CIIy4aiiHOT'O OIIBITA.

Haxoauth BEpOSATHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOXHBIMU UCXOJAMH.

MopenupoBaTrh OIBITHI C PaBHOBO3MO>KHBIMU
JIEMEHTapHBIMU UCXOJAaMH B XOJI€ IPAKTHYECKON
pabotel Mcmoab3oBaTh auarpaMMmbl Oiiepa u
CJIIOBECHOE OIHUcaHue COOBITHI U1
(bOpMYITUPOBKH U HU300pakeHUs] OObEIUHEHUS U

MPOBEJICHUS

nepecedeHuss coObiTuil. Pemats 3amaum ¢
HUCIIOIb30BaAHUEM bopmyIbI CJIOJKECHHUS
BEPOSATHOCTEUN

Pematbs 3aga4m Ha HaXOXJIEHUE BEPOSITHOCTEN
CO6LITPII>1, B TOM 4YHUCJIC YCIOBHBIX C ITOMOIIBIO
JIEpEBa CIy4yalHOTO OIBITA.

OnpeneassiTb  HE3aBUCUMOCTh  COOBITUM  T10
(dbopMyIie U o OpraHu3aly CIIy4aifHOro OmbITa
HUcnoab3oBarh  paBUIO  yMHOXKEHHS  JUIA
NEPEUUCIICHUs COOBITHI B CITy4aifHOM OIIBITE.
IMoab3oBaTbest  popmysnoil U TPEYroJbHUKOM
ITackans ns onpeneneHyst Yuciia COYeTaHum

Pa3OouBaTp  CIOXHBIE ~ DKCIIEPUMEHTHI  Ha
OTZIEIIbHBIE UCIIBITAHMUS.

OcBanBaTh NOHATHS.  HCOBITAHHE, CEPUSA
HE3aBUCUMBIX UCIIBITAHUH.

IIpuBoauTs, mnpuUMeEpBI CcepUll HE3aBUCUMBIX
UCIIBITaHUMN.

Pemiate 3aiaum  Ha TIOMCK BEPOATHOCTEH

COOBITHI B CEpUU UCTIBITAHUHN JI0 IEPBOTO ycrexa




u B cepusx ucnbitanuii bepnymiu. U3yyats B
X0/1e MPAKTHYeCKOH pPadoThl C UCIOJIb30BaHUEM
AIIEKTPOHHBIX TaOJHI] BEPOSTHOCTU COOBITUN B

CEpUSAX HE3aBUCHUMBIX UCIIBITAHUN
OcBauBaTh MNOHATHSA: CllydailHas BeJIWYMHA,
pacupeneneHue, Tabnauma  pacupeneieHHs,
JyarpaMma pacrpeeieHusl.
IIpuBoauTL NpPUMEPBI pPACIpPENEICHUN, B TOM
YHCIie TEOMETPUYECKOr0 U OMHOMHAIILHOTO.
CpaBHuBaThH pacnpeneneHus CIIy4aiHbIX
BEJINYUH
Haxoauth 3HaueHuss CyMMbl U IPOU3BEICHUS
ciay4daiiHeIX BeauyuH. CTPOUTH U Pacno3HABATh
FEOMETPUUECKOE u OMHOMUAIbHOE
pacnpeneneHue

2. OneHKa 0CBOEHHS TEOPETHYECKOr0 Kypca QM CUMILIHHBI
2.1. KoHTpoJibHbIe BONPOCHI /1JI51 OLIEHKN YCBOEHUS 3HAHU

1.
2.
3.

ok~

~

10.

11.
12.
13.
14.
15.
16.
17.

18.

19.

20.
21.
22.
23.
24,
25.

Omnpenenenue NENbIX U palliOHAIBHBIX, IEHCTBUTEIIBHBIX, HATYPAJIbHBIX YHCEI.
Omnpenenenue npoueHTa. HaxoxaeHue npoueHTa oT yuciia, Yucia 1o MpoLeHTy
Onpenenenue apupMeTHUECKOro KOPHS N-0i CTENEHU U €ro CBOMCTB.

CBolicTBa CTENEHHU C AEUCTBUTEIbHBIMU IIOKA3aTEIISMHU.

ITpeoOpa3oBaHue UPPALTMOHAIBHBIX BBIPAKEHUH.

Onpenenenne norapudma, TECITHIHOTO U HATYPAIBHOTO Jorapudma. 3arnuch OCHOBHOTO
norapupmuueckoro Toxxaecrra. Cpoiictsa gorapugpmos. [lepexoa kK HOBOMYOCHOBAHUIO.
Onpenenenne ¢pynkuuu. Haxoxnenue 3nauennii pynkuuu. [locrpoenue rpadpukon
JIMHEWHOMU, KBaIpaTUYHOM, KyOMUYecKoi, 0OpaTHO MPONOPLUUOHAIBHON ()yHKIIUH.
[TokazarenpHas ¢pyHKIHA, ee cBoicTBa. [locTpoeHne rpaduka mokazaTeabHON QYHKINH.
Jlorapugmuueckas GpyHkuus, ee coicTa. [loctpoenue rpagukoB gorapupmMuuecKux
GyHKIHH.

[ToxazarenbHble ypaBHEHUS, HEpAaBEHCTBA. PellieHne pa3InyHbIX BUIOB IIOKA3aTEIbHbIX
YpPaBHEHUI, HEPABEHCTB, CUCTEM.

Jlorapugmuueckue ypaBHeHHs, HepaBeHCTBAa. CUCTEMBI JOrapu(pMHUUECKUX YPaBHEHUH.
ANTOpUTM peleHus JorapupMuIecKuX HEPABEHCTB.

PacnionosxeHne npsMbIX U INIOCKOCTEN B IPOCTPAHCTBE

[TapamienpHOCTD MPSIMBIX B IPOCTPAHCTBE.

[TapaytebHOCTH NPSIMON U IIJIOCKOCTH.

[TapamienpHOCTD MIOCKOCTEH.

[leprnieHauKyIp M HAKIOHHAS.

Yroa Mexay AByMs MPSIMBIMU. YTOJI MEXAY NPSAMOM U MJIOCKOCTBIO.
[TeprieHAUKYIAPHOCTD MPSIMBIX B IpOCTpaHCTBE. [lepneHAuKyIsIpHOCTD NPSAMOM U
IIJIOCKOCTH.

Teopema o Tpex nepneHauKkyIsApax. JByrpanssiid yroi. llepnesiukyaspHOCTb
IIJIOCKOCTEMN.

Omnpenenenre OCHOBHBIX MOHSITHI KOMOMHATOPHUKU: TIEPECTAHOBKH, COUETAHNUS,
pa3MelIeHHUs.

3ajaun Ha MOJICYET YHCIIa Pa3MEIEHNH, TEPECTaHOBOK, COYETaHUMN

JlexapToBa cucTeMa KOOpAuHAT Ha INIOCKOCTH. OTpenesieHne BEKTopa, MOyl BEKTOPA.
PaBeHCTBO BEKTOPOB. ClI0XKEHNE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
Pasnoxxenue Bekropa 1o HanpasieHusAM. OnpesielieHue yria Mexay IByMsl BEKTOPaMH.
Brruncnenne KoopinHAT BEKTOPa, CKAJIIPHOTO MPOU3BEACHUS BEKTOPOB.

PaznoxxeHne BekTopa 1o KOOpJMHATHBIM BeKTOpaM. BBezeHne popMybl pacCTOSTHUS
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MEXTy IBYMsI TOUYKaMHU.
Omnpenenenue paaraHHON Mephl yriia, CHHYca, KOCUHYCa, TAHT€HCa U KOTaHT'€HCca YHCHa.
BpamarensHoe aBmwkeHne. YucnoBas OKpyKHOCTb.

3HavYeHH TPUTOHOMETpUYEeCKUX (yHKImM 1i1s1 yriaoB 30°, 45°, 60°, 90°.

Jloka3arenbCcTBO OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKIECTB, (POPMYII IPUBEIACHUS.
OyHKIHSA y = SiN X U y = €OS X, UX OCHOBHbBIE CBOWCTBA U rpaduku. DyHKIMHU y = tgX, y
= ctg X, MX CBOMCTBA U rpaduKH.

Omnpenenenue apkCUHyca, apKKOCUHYCa, apKTaHTreHca yncia. Pemenue npocredmmx
TPUTOHOMETPUYECKHX YPaBHEHUH.

Pemmenuie npocTeimnx TpPUroHOMETPHUUECKUX HEPABEHCTB.

Onpenenenne QyHKINHU, €€ 00IACTH ONPEICIICHUS U MHOKECTBA 3HAYCHHMI; rpaduka
¢bynkuun. [Toctpoenne rpadukoB GPyHKITNH, 3aJaHHBIX Pa3IUIHBIME CIIOCOOAMH.
3anuch CBOMCTB (DYHKIIMH: MOHOTOHHOCTh, YeTHOCTh, HEYETHOCTb, OTPaHUUYEHHOCTD,
MepUOANYHOCTh. HaxoxkaeHne mpoMexyTKOB BO3pacTaHus U yObIBaHUS, HAUOOJBIIETO U
HAMMEHBIIETO 3HAYEHUS, TOUEK IKCTPEMyMa.

Omnpenenenue oOpatubix GpyHkuuid. Haxoxnenue obnactu onpeaeneHus 1 061acTi
3Ha4eHui oOpaTHO QyHKuuH. [TocTpoenue rpaduka oOpaTHON QYHKIUH.
[IpeobpaszoBanue rpadukoB. Pemenne ypaBHenuii rpadpudeckum crnocobom. Pemenue
HEPaBEHCTB Irpa)uIeCKUM CIIOCOOOM.

Omnpenenenre MHOTOTpaHHUKA M €70 OCHOBHBIX JIeMEHTOB. OnpeieNieHue U MOCTPOSHHE
MPSIMON M HAKJIOHHOM mpu3Mbl. Onpeenenre NpaBUIbHON MPU3MBI.

Omnpenenenue U NOCTpOEHUE Mapaienenumnena, Kyoa.

CummeTpun B KyOe, B mapajuiesienuiieie, B mpu3Me u nupamuae. [loctpoenne cedenus
Ky0a, IPU3MbI U TUPAMHU/IBI.

Omnpexnenenne U MOCTPOCHUE MUPAMUIBI, TPABIIILHON MTHPAMHJIBI YCEUSHHOM MTUPAMUIBI,
TeTpa’apa.

[TpaBunbHBIE MHOTOTpaHHUKH. [IpencTaBieHne o MpaBMIbHBIX MHOTOTPAHHUKAX
(TeTpadp, KyO, OKTadAp, H0AEKadP U UKOCAIP).

Omnpenenenne u rpadpudeckoe n3o0paxeHue: cepsl, eHTpa chepsl, paguyca chepsl,
nuameTpa cgepsl.

Ornpenenenne u rpagpudeckoe N300pakeHue: mapa, eHTpa Iapa, paanyca mapa,
IuaMeTpa Iapa.

VYpaBHeHue cepbl, BEIBOJ ypaBHEHUS chepsl B MPSIMOYTOJIBHON CHCTEME KOOPAUHAT.
B3anMHoe pacnonoxeHnne cepsl U MIIOCKOCTH: HE UMEIOT OOIIUX TOYEK, UMEIOT
MHOXECTBO OOIINX TOYEK, 0JIHA 001mast Touka. [ paduueckoe n3o0paxeHme
KacarenbHast I10CKOCTB K cdepe: Teopema, 0Ka3aTenbcTBO, 00paTHas Teopema
[Tnomans cheps

Onpenenenue kacateiabHOH K chepe, TOUKH KacaHUs

B3aumHoe pacnonoxenue npsiMon U cepbl

Onpenenenue u rpaduyeckoe M300pakeHne: UINHPA, 00pa3yIoIUX HWINHAPA, OCH
WINHAPA, OCHOBAaHHUH IMJIMH/IPA, BBICOTHI IIWIIMHAPA, Panyca, TMaMeTpa UIHHAPA.
Onpenenenue u rpaduyeckoe N300paxKeHne: 0CEBOTO CEUEHUs, CEUEHUS LIMINHIPA
MEPIEHIUKYISIPHON K OCH IIJIOCKOCTBIO.

IIpssMo#t KpyroBOM LIWIIMHJIP.

®opmyna miaomaar 60KoBON MOBEPXHOCTH LIMIUH/PA.

dopmyIia MIoLAAN MOJTHOM MOBEPXHOCTH LIMIUH/IPA.

Onpenenenne u rpagpudeckoe N300pakeHne: KOHyca, 00pa3yIolnux KOHyca, OCH KOHYca,
OCHOBAHHs KOHYCa, BEPIIMHBI KOHYCa, 00KOBOM MOBEPXHOCTH KOHYCA, BHICOTHI KOHYCA,
CeueHHsI KOHyca.

Onpenenenre 60KOBOM, MOJHONW MOBEPXHOCTU KOHYCA, (OPMYIIa HAXOXKICHHS TUIOIIAIH
OOKOBOM, MOJTHOM MOBEPXHOCTH KOHYCA.

Onpenenenue u rpaduyeckoe N300paxKeHrne: yCeUeHHOro KOHyca, OCHOBaHUN



YCEUEHHOTI'0 KOHYCa, BHICOTHI YyCEUEHHOI'0 KOHYCa, OOKOBOI MOBEPXHOCTH YCEUEHHOTO
KOHYca, 00pa3yolIuX yCeYeHHOTo KOHYca.

57. Omnpenenenue GOKOBOM, OTHOH MOBEPXHOCTH YCEYEHHOTO KOHYca, (opmyra
HaXO0XJACHUA TUIoaau OOKOBOM, MOTHOM MOBEPXHOCTH YCEYEHHOI'O KOHYyCa

58. IlocnenoBaTETLHOCTH. Cnocobpl  3amaHus u CBOICTBA  YHMCIIOBBIX
nocnenoBareiabHocTel. [lonsTue o mpenene nocaea0BaTeaIbHOCTH.

59. CymiecTBOBaHHE TIpefesia MOHOTOHHOM OTPaHUYEHHOW IOCIEI0BATEIBLHOCTH.
CyMMupoBaHH€ MOCIIEI0BATEILHOCTEN.

60. beckoHeuHOo yOBIBAOIAsI TEOMETPHUECKAsI IPOTPECCHS U €€ CyMMa.

61. [TonsiTHE O HEMIPEPHIBHOCTU (DYHKITHH.

62. Omnpenenenue Mpou3BOAHON QYyHKINH, €€ TeOMETPUIECKOT0 U (PU3UYECKOTO CMBICTIA.
N3yuenue npasuit 1 popmyn nuddepeHupoBaHus OCHOBHBIX 3JIEMEHTAPHBIX (HYHKIUN

63. Omnpenenenre BTOPOil MPOM3BOIHOMN, €€ TEOMETPHUECKOTO U (PU3UIECKOTO CMBICIA.
Brruucienue npon3BoHONW 0OpaTHOM M CIIOXKHOW (PYHKITUN

64. BoiBol ypaBHEHHUs KacaTeIbHOM.

65. [IpuMenenue NpoON3BOAHOM K HCCIeA0BaHNIO0 (DYHKIUN U MOCTPOCHUIO TPaPHUKOB.

66. HenpepsiBHOCTS QyHKIMHU. TOYKHM pa3pbiBa. ACUMITOTHI.

67. Onpenenenue neprooOpa3Hoii, TabmuIa nepBooOpa3HbIX. [IpaBuia BeIYHCICHUS
[IEepBOOOPA3HBIX.

68. Onpenenenne HEONMPEIEICHHOTO U OMPEIEIIEHHOr0 UHTErpaia.

69. [IpuMeHeHme onpeeICHHOT0 HHTETpaja Uil HaX0KJCHUS TUIOIIAIH KPUBOJIMHEHHOM
tpaneuun. Popmyna Herotona—Jleiibnuna.

70. 'eomeTprUecKuii CMBICT ONPEeICHHOTO HHTErpaia. Berancienue miomanei
KPUBOJIMHEHHBIX Tpaneuui

71. Beruncinenne o0bema Ky0a, mpsSIMOYTOJILHOTO Mapaiesienue1a, PU3MbI, MINHAPA

72. Beiuucnenue oObema MUpaMujibl, KOHyca, mapa.

73. Boruncienue IUIOmaan NOBEPXHOCTH UIIMHIPA, KOHYca, chepsl.

74. CnyyaiiHas BenuuMHa. BeposSTHOCTD.

75. Cpennee apumMeTndeckoe, AUCIEPCHs], CPEAHEKBAAPATHIECKOE OTKIIOHEHHE.

76. Onpenenenue coObITUS, BEPOATHOCTU COObITHS. ClOKEHNE U YMHOKEHUE BEPOSTHOCTEH.
Ucnsiranus bepnynnu

77. luckpeTHas citydaiiHasi BeIMUMHA. 3aKOH pacnpeeeHNs CIydyaifHONW BEIMYHUHBI.

78. HenpepbiBHas ciydaliHas BeIMUMHA. 3aKOH paclpeleleHNs Cl1ydailHONW BEIMYNHBI.

2.2. TunoBble 3a1aHMUA 1JIs1 OLEHKH OCBOCHHbIX YMEHMIi:
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Mnooicecmsa payuonanbHuix u Oelicmeumenvublx yucen. Payuonanvuvie ypagnenus u HepageHcmaed
[TpubnuKEHHBIE BBIYMCIEHUS, TMpaBWIa OKPYIJICHUs, NPUKUIKA M OLEHKa pe3ylbTara
BblunciaeHuil. ToxaecTBa M TOXKIECTBEHHBIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHUS.
HepaseHcTBO, pelieHre HepaBeHCTBA. MeTO HHTEPBAJIOB.
[Tpumenenue npoOeit U MPOLEHTOB AJIsl pEeLIeHHs] TPUKIIAHBIX 3a/1a4 U3 PA3JIMYHBIX OTpacieu
3HaHUH U peanbHOM *Ku3HH. Perienue nenbx U IpoOHO-pallMOHAIBHBIX YPaBHEHHUI U HEPAaBEHCTB.

Dynxyuu u epaguxu. Cmenens ¢ yeavim nokasamenem
Hcnons3oBanne moaxoasiieit opMbl 3aliCH IEHCTBUTEIIBHBIX YUCET IS PEIICHUS TPAKTHIECKIX
3a/1a4y ¥ IPEe/ICTaBIICHUS] IaHHbIX.
Crenens ¢ menbiM nokasareneM. CtanmapTHas Gopma 3armucu 1edCTBUTENbHOTO yncia. CTeneHHas
(GYHKIUS C HATypalIbHBIM U IIENIBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.



Apugmemuueckuii KopeHb N—OH CTETICHU.
HppanmoHanbHble ypaBHEHHS U HEPABEHCTBA
Apudmernueckuii KOpeHb HATYpAIIbHOU cTeneHu. J{elcTBrs ¢ apuMEeTHIECKUMHU KOPHSAMH N—
Ol CTETIEHH.
CgoiicTBa u rpaduk KOpHS N-0if CTETEHN.
Penienue nppannoHaabHBIX ypaBHEHUN U HEPABEHCTB.

Dopmynvl mpuzonomempuu. Tpueonomempuueckue ypasHeHus
OcHOBHBIE ~ TpUrOHOMETpHueckHe Gopmynbl. IIpeoOpazoBaHre  TPUTOHOMETPHUYECKUX
BBIPAYKCHHUIA.
Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM.

Ilocneoosamenvnocmu u npoepeccuu
Hcnonp30BaHre IpOrpeccuu sl pelIeHHsl pealibHbIX 3aa4 MPUKIaJHOTO XapakTepa.

I'EOMETPUA
Beeoenue ¢ cmepeomemputio
OcHOBHBIE IOHATHS CTEPEOMETPUMU.
N300paxeHre MHOIOIrpaHHUKOB Ha pucyHkax. CedeHHsi MHOIOIpaHHUKOB.

IIpsamele u naockocmu 6 npocmpancmee.
llapannenbHocms nPAMbIX U NAOCKOCMEl
[TapayuienbHOCTH MNpPSAMBIX M IUIOCKOCTEM B INPOCTPAHCTBE: NApAJIICJIbHBIE IIPSMBIE B
IIPOCTPAHCTBE; MApaUICIBHOCTh TPEX NPSIMBIX; MApPAJJICIBHOCTh INPSAMOM M IUIOCKOCTH. YTUIBI €
COHAIPABIICHHBIMA CTOPOHAaMH; yroJ — MEXAYy NIpsAMbIMH B ImpocrpaHcTBe. llapamienbHOCTh
IUIOCKOCTEH: MapajuiebHble INIOCKOCTH; CBOMCTBA MAapaJIENIbHbBIX IIJIOCKOCTEH.
[Ipocrefime mpocTpaHCTBEHHBIE (UTYpPHI HA IUIOCKOCTH: TETpa’ap, KyO, mapaiiesenure];
IIOCTPOCHUE CEUECHUN

Tlepnenouxynapnocme npAmMbIX U NIOCKOCMEU
IlepneHaUKyISIpHOCTD NMPSAMON M IUIOCKOCTH: NEPIEHIUKYISPHBIE NMPAMBIE B IIPOCTPAHCTBE,
IpsIMBIE TApAJUICNIbHBIE W NEPHEHAMKYJSAPHBIE K IUIOCKOCTH, IlepneHauKkynsap M HaKJIOHHBIEC:
paccTostHuE OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 IIJIOCKOCTH.

YVenvt mesncoy npamvimu u niockocmamu
VYribl B IPOCTPAHCTBE: YroJl MEXKAY MPSIMOW W IUIOCKOCTBIO; ABYTPaHHBIM YIoJl, JTMHEHUHBIN
YrojJ JBYIpaHHOro yria. IlepneHauKyIsipHOCTh IIJIOCKOCTEW: NMPHU3HAK NEPHEHAUKYJISPHOCTH IBYX
mockocTeil. Teopema o TpEX MepreHIuKyIsapax.

Muozoepannuxu
Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMAroOHaIu, YIJbl.
[Tnomans OOKOBOW IMOBEPXHOCTHM M TOJHOM MOBEPXHOCTU MPSAMOM MpPHU3MBI, IUIOMIAMIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTU MPAMOM MPU3MBI.
[Tnomans G0KOBOI MOBEPXHOCTH U MOBEPXHOCTH NMPABHILHONW MUPAMHJIbI, TEOPEMA O TUIOIIAIH
OOKOBOI1 MOBEPXHOCTH YCEUEHHOM MUpaMUIbI

O6véMbl MHO202PAHHUKOB
[Tousitue 06 00bEMe. OOBEM MUpaMuabl, MpU3Mbl Beruricienne o0bemMa TUpaMuIbl, TPU3MBI.

Ilosmopenue: ceuenus, paccmosnus u yeivl
ITocTpoeHne cedeHni B MHOTOIPAHHUKE.
Bpluncnenue paccTosHMN: MEXIYy IBYMs TOYKAMM, OT TOYKHM [0 MPSIMOH, OT TOYKH [0



IJIOCKOCTH; MEKIY CKPEIIMBAIOIIUMHUCS MIPSIMBIMHU.
Bbluncnenne yrioB: MeXAy CKpPEUIMBAIOIIMMUCS NPSIMBIMH, MEXKIY NPSIMOM M IUIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXKIY IIOCKOCTSIMHU.

BEPOSTHOCTDb U CTATUCTHUKA
Ilpeocmaenenue OAHHbBIX U ONUCAMENbHASL CMAMUCTIUKA
[IpencraBiacHue MaHHBIX C IMOMOIIBID TaOmui W guarpamMMm. CpemHee apupMETHUYECKOE,
MeIuaHa, HauOoJblllee W HAaWMCHBIIEE 3HAYCHHs, pa3Max, AMCICPCHs, CTaHAapTHOE OTKJIOHEHHE
YHCIIOBBIX HAOOPOB.

Cnyuatinvie onvimul u cayyaiiHvle COObIMUSA, ONbIMbL C PABHOBOIMONCHBIMU dNIEMEHMAPHBIMU
ucxooamu
CrnyualiHple SKCHEPUMEHTHI (OMBITHI) M CIYYailHbIE COOBITHS. DJIEMEHTApHBIC COOBITUS
(ucxompr). BepositHOocTh  ciywaiiHoro  coObiTusi. BepositHocTH  coObITHII B ONBITax €
PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU COOBITUSIMU. [IpakTHdeckas paboTra ¢ HCIOIB30BAHUEM
ANEKTPOHHBIX TAOJIHII.

Cepuu nocnedosamenbHuix UCNbIMAHUL
bunapHbili cinyuyailiHbld ONBIT (MCHBITaHME), ycnex M Heyaaua. HeszaBucumble HCHBITaHUS.
Cepus He3aBUCUMBIX HCIBITAHMN A0 mepBoro ycnexa. Cepus HE3aBUCUMBIX HMCIbITaHUM bepHysum.
[TpakTuyeckas paboTa ¢ UCIOIB30BAaHUEM JIEKTPOHHBIX TAOJIHII.

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Cmenens ¢ payuonanvnoim noxasamenem. Iloxazamenvrasn pynxyus. Ilokazamenvhvie ypasHeHus u
Hepagencmea
Cremnenb ¢ panMoHalIbHBIM IOKa3zarenaeM. CBoiicTBa cteneHu. [IpeoOpa3oBaHue BbIpaykeHUM,
COJIEPIKAIIMX PALIMOHAJIBHBIE CTEIICHU.
[TokazarenpHas GyHKIHA, €€ CBOMCTBA U rpaduK.
Penienue nokasarenbHbIX YpaBHEHU.
Pemenne nokasarenbHbIX HEPAaBEHCTB.

Jlozapugmuueckas ynxyus. Jlocapugmuueckue ypasnenus u HepageHcmea
Beruucnenne u  cpaBHeHue JsorapudmoB. Haxoxnenue 3HaueHuil sorapudma 1o
IIPOM3BOJILHOMY OCHOBaHHIO. llepexon oT onHoro ocHoBaHus K Apyromy. JlorapupmupoBaHue u
MOTEHIMPOBaHUE BhIpaKeHUN. [IpnbmmkeHHbIe BBIYUCICHUS U PEIIeHUs IPUKIJIAIHBIX 3a/1a4.
[Toctpoenue rpadukoB gorapudmuueckux QyHKIHM ¢ pa3HbIM OCHOBAHUEM Jiorapudma.
Pemenue norapupmMuueckux ypaBHEHHUH.
Pemenue norapugmuueckux HEpaBEHCTB.

Tpuconomempuueckue gynkyuu u ux epaguxu. Tpuconomempuueckue HepaseHcmeda
Tpuronomerpudeckue (QyHKIMM, UX CBoWcTBa M rpaduku. [IpuMepbl TPUTOHOMETPUUYECKUX
HEPABEHCTB.

IIpoussoonas. Ilpumenenue npouzeo0HoOU
[Tpon3BoiHBIE NIEMEHTAPHBIX (QYHKIINH.
[TpousBoHas CyMMBI, TPOU3BEACHHUS, YACTHOTO (PYHKIIHUA.
[TpuMmeHeHre MPOU3BOIHON JUIsl HAXOXKJIEHUS HAWIY4YILIEro PEelIEHUs B NMPHUKIAJHBIX 3a1adax,
JUIS OTPEIENIEHNs CKOPOCTH Tpoliecca, 3aJaHHOro (OpMyIIoi WK rpaduKoM.

Humeepan u e2o npumenenus
WuTterpan u nepBoodpazHasi.



Brraucnenue unrerpana no popmyne Hetotona—JIeitOnuna.

Cucmembl ypasHenuil
Cucrembl JMHEHHBIX ypaBHCHUU. PerieHue NUpPUKIAAHBIX 337ad C TOMOIIbIO CHUCTEMBI

JIMHEMHBIX ypaBHeHHﬁ. CucreMbl u COBOKYITHOCTHU MLECJIbIX, PAlMOHAIBHBIX, HWPpaAllMOHAJIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/I‘ICCKI/IX ypaBHCHI/Iﬁ 1 HCPABCHCTB.

Hcnonb3oBanue rpadukoB GYHKUIUH IS pEIICHUS YPAaBHEHUN U CUCTEM.
IIpuMeHeHrEe ypaBHEHUHN, CUCTEM M HEPABEHCTB K PEIICHUI0 MATEMaTHYECKUX 3a7ad U 3a1ad

U3 pa3IMyYHbIX 00JacTel HAyKU U pealibHOM JKHU3HHU.

YHUCCII.

chepa,

Hamypa/szbze u yejvle yucia
HaTypaJ'IBHBIe H LOCJIbIC 4YHCiIa B 3aJadax M3 peanLHoﬁ KH3HU. HpI/I3HaKI/I JCIINMOCTH L CIBbIX

IF'EOMETPUs

Tena spawenus
Brruncnenue paanyca, miomaan CEYeHHs U MIIOIAAN TOBEPXHOCTH Chephl.
Brruucnenue BbICOTHI, pajanyca, IIomaau O0KOBON U MOJHON MOBEPXHOCTH IIMIMHAPA
Brruncnenue BbICOTHI, paguyca, IIomaar OOKOBOW U MOTHOM MOBEPXHOCTH KOHYCA.
KomMOuHanus Ten BpamieHusi ¥ MHOTOTPaHHUKOB. MHOTOrpaHHUK, ONMUCAHHBIA OKOJIO CQEpHI;
BIIMCAHHAS B MHOTOTPAHHUK WJTU B TE€JIO BPAIICHHUS.

O6vémbl men
O0BEM IPSIMOYTOJIBHOTO NTapaJuIeIeIUIe 1a.
OObeMbl IPAMON IPU3MBI U IUIIMHAPA.
OO0BbEMBI HAKIIOHHOM MTPU3MBI, TUPAMU/JIbl U KOHYCA.
O0béM 1mapa u miomaab cepsl.

Bexmopwi u koopounamul 6 npocmpancmee
Pewenne 3ana4, CBA3aHHBIX ¢ IPUMEHEHHUEM IIPABUII JEHCTBUN C BEKTOPAMH.
Brruncnenue yrioB MeKIy HPSIMBIMU U TUIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOJI IIPH PEILIEHNN F€OMETPUYECKHX 3a/1a4.
CamocrosrenbHas padora 1o reMe «MeTo KOOpAUHAT B TPOCTPAHCTBEY.

BEPOATHOCTDB U CTATUCTUKA

Mamemamuueckoe odxcuoanue cryyaiHou 6eauyuHbl
Pemenne 3a1a4 Ha TPUMEHEHUST MAaTEMATHYECKOTO OKUJAHUS.

Jucnepcus u cmanoapmnoe omrioHeHue CIy4atiHou 6eIUYUHb
[TpakTrdeckast paboTa ¢ UCIOJIB30BAHUEM DIIEKTPOHHBIX TAOJIHIL.

3akon bonvuux yucen
3akoH Oonpmmx uucen. Beibopounbrii  Meron wuccinenoBanuit. I[lpaktudeckas paborta ¢

HCIIOJIb30BAHUEM BJICKTPOHHBIX TaGJ’II/ILI .

Hopmanvnoe pacnpedenenue
3agauu, NMPUBOASANIME K HOpPMaJIbHOMY pacnpeneneHnio. OyHKIus MIIOTHOCTH M CBOMCTBA

HOPMaAJIbBHOT'O PAaCIIpCACIICHU. HpaKTI/IquKa}I pa60Ta C UCITIOJIB30BAHUCM DJICKTPOHHBIX Ta6JlI/ILI.



3. CTpyKTypa KOHTPOJIbHO-0IleHOYHbIX MaTepuaaoB (KOM) s 3xk3ameHna

I. TACIIOPT

Ha3naueHnmue:

KOM npenna3zHadeHsl i1 KOHTPOJIS M OLEHKHU PE3YJIbTaTOB OCBOCHUS

yaeOHoro npeamera  Mamemamuka

0 cenuanbHOCTH  [Ipenodasarue 6 HAUANbHBIX KIACCAX
KeAMUPUKAYUsL: Yuumeb HAUaIbHbIX KIACCO8

kon creuuanbHoctu 44.02.02

OcBoeHHbIE NIpeIMEeTHBbIE Pe3yJbTAThl 00yUeHUs:
Vraszanwt 6 Pazoene 1.1.

1. AHCTPYKIUSA IJIS1 DK3AMEHYIOLEI'OCS

HNHcTpyKuus 1isi 00y4armmxcst
Bpemsi BbINOJIHEHUS - 2 uaca (akademuueckux) be3 nepepviéa
OoopynoBanue: TempaoHnulii 1ucm, pyuka, OJ1aHK 3a0aHUs.

B nucbMeHHON 3K3aMEHAIlMOHHOW paboTe Mo MaTeMaTHKe BKiIoueHo 23 3ananus. Pabota
COCTOMT M3 2-X yacTeil: 00sf3aTeabHON U JONOJHUTENbHOM. OOs3aTeNbHas YacTh COJAEPKaT 3aJlaHus
MUHHMAaJIBHO 00513aTeIbHOIO YPOBHS, a JIONOJHUTEIbHAS YacTh — 00Jiee CI0KHbBIE 3a/1aHusl.

O06s13aTenbHas yacTh colepkuT 19 3amanuil. M3 Hux 3aganus ¢ 1 nmo 15 tpelyroT KpaTkoro
otBeTa. [locne uxX BBINOIHEHUS MTOJYYSHHbIH OTBET HAJ0 HAKUCaTh OKOJIO HOMEpa COOTBETCTBYIOIIETO
3aaHus. 3aJaHue CUUTAETCS BBIITOJHEHHBIM BEPHO, €CITH SK3aMEHYEMBII a1 BEpPHBIN OTBET.

Octanbubie 3ananus (16—19) obs3arenpHOM yacTu TPeOYIOT OMUCAHUS TMOJHOTO PEIICHUS U
OTBET.

[Ipy BBINOJTHEHHMHU 3aJaHUM MOMONHUTENBbHOW yacTu 3amaHus ¢ 20 mo 23 oOywaromuiics
JOJDKEH TaK)Ke MPEICTaBUTh MOJTHOE PEIICHUE W OTBET.

[IpaBuIbHOE BBHINOJHEHME 33/1aHUI OI[EHMBAETCs OallllaMU, KOTOpPBIE YKa3bIBalOTCSA B CKOOKax
OKOJIO HOMepa 3aJaHus. baiibl, TMONydyeHHBIE 3a BCE BBIOJHEHHBIC 3a/aHUS, CYMMHPYIOTCS.
ITocrapaiiTech BBINOJIHUTH KaK MOXHO OOJIbIIE 33JaHUN M HAOpaTh Kak MOXKHO OoJibIle OasioB.

Ilepen nHayajioMm padoThl BHUMATEJIHLHO HM3y4YHTe KPUTEPUH OLIEHHWBAHHS U 00paTUTe
BHHMAaHHeE, YTO HAa4YMHATH PadoTy ciaeayer ¢ 3aAaHui o0s3areabHOM 4acTu. U ToubKO mocie
TOro, Kak Bbl Ha0epeTe He0OX0AMMOE KOJIMYECTBO 0AIOB /sl YIOBJIETBOPUTEIbHOI OLIEHKH,
MoO’KeTe NMepexoauTh K 3a/IaHUAM I0N0JTHUTEIbHONH YaCTH, YTOObI IOBBICHTH OLIEHKY /10 YeThIpex
WM MATH.

111. 3SATAHUME JJIS1 DK3AMEHYIOUIETI'OCSA

3aganus npexacrasiensl B [IPUJIOKEHUUA A.

Kpurepun onenku 3ananmii npeacrasinensl B [IPUJIOXXEHNUA b.

| IV. TAKET 9K3AMEHATOPA

| 1V a. YCJIOBUSA TPOBEJAEHUSA JK3AMEHA




OK3aMeH IPOBOJUTCS NUCbMEHHO LIENOM TPYIIION.

KonnuecTBo BapnaHTOB 3aaHus ISl SK3aMEHYIoIerocs: — kaxaomy 1 Bapuant. Beero — ot 1
110 4 BapuaHTOB 3aJJaHUM.

3amanus MPeayCMaTPUBAIOT OJHOBPEMEHHYIO MPOBEPKY MPEAMETHBIX PE3YJIbTAaTOB 00YyUYEHUS
0 BceM MpodeccroHaIbHO 3HAYUMbBIM TEMaM MIPOTPAMMEI.

Ha BeInOJIHEHHE MUCHMEHHOM dK3aMEHAITMOHHON paboThI 1aeTcs 2 akaJIeMHUYECKUX Jaca.

Tunosoit BapuanT 3ananuit npeacrasiex B [IPUJIOXEHUUA A.

| 1V 6. 3BAJAHUE VIS DK3AMEHYIOIETI'OCS

3aganus npeactasiensl B [IPUJIOKEHUUA A.

| IV 8. 9TAJIOHBI OTBETOB

Otanonsl 0TBeTOB npeacrasiensl B [IPUJIOKEHNN B.

| IV r. KPUTEPUU OLIEHKH

Kpurepun onenku npeacrasnenst B [IPUJIOKEHNUN b.

| IV 1. 9KBAMEHAIIMOHHASA BEIOMOCTD

Dk3aMeH oopMIIseTcs IK3aMEHAIIMOHHOW BEIOMOCTBI0, KOTOpasi CIAeTCsl B JICKaHAT



[Ipunoxenue A

SK3AMEHALIMOHHBIE 3AJJAHUA
3agaHus /15 IPOBEPKH YCBOCHUS 3HAHUI

|. BoiOepyuTe 01MH BepHbIH OTBET

1. Haiinure 3HaYCHHUE BBIPAKCHUS (m - E) : n-m nmpu m = \/E , h=5- \/E .
n mn
1) -5,
2) 5,
3) -10,
4) 0.
2(x—3)—4(3x+7) <2+10x
2. PemuTe cucTeMy HEpPaBEHCTB:
3x—10(x+2) < 3(x—4)
1) [-08;+x)
2) [+o)
3) [-08+08)
4) [08;+)

3. B tpeyronbuuxe ABC yron C pasen 90°, yron A pasen 30°. Haiijute cunyc yria B.

)

4. PemnTh ypaBHEHHE |3X +1| =7.

1) 1,3;5
2) -24;0
3) —22; 2
3
4) 6;1,2
22m+3 ‘32m72
5. Cokparute apo0b 36"
2
1 s
) 3
8
2 PN
) 9
4
3 —
) 9
1
4) =.
) 6

6. B paBHoOenpenHom TpeyroiabHuke ABC c¢ ocHoBanueM AC yron B B 2 pa3a MeHblue yria A.
Haiinure yron C. OTBeT maiiTe B rpagycax.
1) 35°,



2) 48°,

3) 72°,

4) 60°.
7. Beruuciaure y'(O) , eclu y(x) =e*+sinx .

1) 4;

2) 8;

3) 2;

4) 10.
8. O6bem nunuHapa paBen 1 cm®. Paguyc ocHOBaHMS yMEHBIIMIM B 2 pa3a, a BBICOTY YBEJIMYUIU B 3
pasa. Haiinure o6beM monyuuBmerocs mwmaapa. OTBET gaiTe B cm®.

3
1_1
)4

N
~

w
~

N
N
Wik NN N

. N , / 2
9. Uccnenyiite GyHKIMIO Ha 4ETHOCTH/HeuéTHOCTE: Y = V4 — X°.

1) dynkuus HeuéTHas,
2) dbyHkuus 4€THas,
3) pyHKUUMs HE ABISAETCS HEUETHON U HE SIBIISICTCS YETHOM.

10. Jlns cTpowWTensCcTBAa Jadd MOXKHO HCIOJB30BaTh OJWH W3 TPEX BApUAHTOB (yHIaMEHTA:
KaMEHHBI, OETOHHBIN U (yHIAaMeHT u3 neHobmokoB. g kameHHOro ¢yHIaMeHTa HeoOXoaumo 9
TOHH KamHsI U 9 MemkoB nemeHTa. s pyHmameHnta u3 meHOOJOKOB HEOOXOAUMO 5 KyOOMETpOB
neHo0s0koB. /s 6eronHoro ¢pynnamenta Heooxoaumo 12 ToHH mebHs u 34 memika neMenTta. ToHHa
kamHs ctouT 2100 py6reit, kydbomerp neHoOmokoB crout 2500 py6nei, mebens crout 630 pydreii 3a
TOHHY, a Memok neMmeHta crtoutr 200 pyoOnei. Ckonbko pyOned MpuIeTcs 3amiaTHTh 3a CaMbld
JelIeBbIil pyHIaMeHT?
1) 15 500 pyo.,
2) 7 500 py6., ' ' A_u'
3) 12 500 py®6., T T 1 i
4) 5 000 py6.

Hcnoan3ys rpapuxk dyukuuu y = f(x) (cMm. puc. Humxe),
onpeneaure:
11. oGnactb onpeneneHus GyHKIUU.

1) (-4;4),

2) (-1,3),

3) (-1;3],

4) [-4; 4).

12. MHOXeCTBO 3HAYCHUI (DYHKITUH.
1) (-4;4),
2) (-1;3),
3) (-1;3],
4) [ 4, 4).

13. mpomexyTK MOHOTOHHOCTH.



1) Bo3pacraet (— 4; — 2), yosiBaet (2; 4),

2) Bo3pacTtaert (— 4; — 2), yosiBaer (— 2; 4),
3) Bospacraert (— 3; — 1), yowiBaer (— 1; 4),
4) Bo3pacraer (— 2; 4), yosiBaer (— 4; — 2).

14. B xakux TouKax rpaduka KacarelbHbIe K HEMY IapauIelbHbl OCH a0CICC.
1) -2,
2)2ul,
3)-2ud4,
4)— 4.

15. HanGompliee 1 HAMMEHbBIIIEE 3HAYCHUS (DYHKIIUH.
)3u-1,
2)4u—4,
3)2u2,
4)3ul.

16. Haiiqute KOpeHb ypaBHEHUS 5xt4 =125,

1)-1,

2) -2,

3)0,

4) 1.
17. lllapukoBas pyuka crout 40 py0. Kakoe HanbosbIliee 4uCao TaKUX pydeK MOXKHO OYJET KYIUTh Ha
300 pyOneii mocie noBbILIEHUs LIeHbI HAa pyuku Ha 10 %?

1) 5,

2) 6,

3)7,

4) 8.
18. Haiiure 3nauenne soipaxkenns 109,135—10g.5,4.

1) 4,

2) 0,

3) 2,

4) 1.
19. Pammyc ocHoBaHus MEepBOro KoHyca B 3 pas3a Oojbllle, YeM pajuyCc OCHOBAaHMs BTOPOrO KOHyca, a
oOpazyroliias epBoro KoHyca B 2 pa3a MeHbIIe, 4eM 00pasyroiasi Broporo. Yemy paBHa Iuioma» O0KOBOH
TIOBEPXHOCTH MEPBOT0 KOHYCA, eI IUIOMIA/Ih GOKOBOM TTOBEPXHOCTH BTOPOro paBHa 18 cm?? OTser faiite B
cM?,

1) 27,

2) 19,

3) 45,

4) 32.

20. Boiuuciume 819523,

1) 3;
2) 8;
3) 12;
4) 9.

I1. BbiOepuTe HECKOJIbKO MPABUIBHBIX 0TBETOB

21. B xomnanuu uz 20 uenosex 15 nonvsyromcs coyuanvhou cemvio «OQonoxnacchukuy, a 10 —
coyuanvrou cemvio «BKonmakxmey. Buvibepume ymeepowcoenus, Komopbvie 6epHbl Npu YKA3AHHbIX
VCI0BUSIX.



1) B ar0ii KOMIaHUN HAWAETCS XOTS ObI 5 YEIIOBEK, IMOJIb3YIOIIUXCS 00CUMH CETSIMH.

2) Haiinéres 10 gemoBeKk U3 3TOM KOMIIAHUU, KOTOPBIE HE TOIB3YIOTCS HH CETHIO
«OIHOKIIACCHUKNY, HH CeThI0 «BKoHTaKTE.

3) He 6omee 10 genoBek U3 3TOH KOMIIAHUH TOJIB3YIOTCS OOCHMH CETSIMHU.

4) B 3Toit KOMIIAaHUK HE HAUAETCS HU OJTHOTO YEJIOBEKA, MOJIb3YIOMIETOCS TOIBKO CEThIO
«OTHOKITACCHUKI.

22. Onpeoenume SiN o u uemseepms, 8 KOMOPOU PACNONIONCEH Y201, eCiu U38ecmHo, 4mo a=30°.

1

D3
1

2 iy

) &
3) | ueTBepTH;
4) 11l gyeTBepTH.

23. Bvibepume 6epHvie ymeepitcoeHus::
1) Ecnu qUCKpUMUHAHT KBAJIPATHOTO YPABHEHUS MEHbIIIC HYJIsI, TO YPaBHCHUE HE HMEET KOPHEI;

2) Eciau MUCKpUMHUHAHT KBAaJPAaTHOIO YPaBHEHUsI MEHbIIE HYJSI, TO YpaBHEHHE MMEET POBHO JBa
JEHUCTBUTEIIBHBIX KOPHS,

3) Eciin mUCKpUMHMHAHT KBAJPAaTHOTO YpaBHEHUS OOJbIE HYJsSI, TO YpPaBHCHHE HMEET POBHO
YEThIpE PA3JINYHBIX KOMIUIEKCHBIX KOPHSI;

4) Ecnu TUCKPUMHHAHT KBAJIPATHOTO YpaBHEHUs OOJIbIIC HYJIs, TO yPaBHEHHE MMEET POBHO JBA
JICHCTBUTEIIBHBIX KOPHS.

24. CpeOnuti 6ann 8binycKHUKa wikonwl, coasueco EI'D no uemvipém npeomemam, cocmasnsiem 73.
Camvlii HUZKULL pe3ylbmam OH NOKA3al no mamemamuxe — 66 64106 (N0 0CMAaIbHbIM IK3AMEHAM
oannvl eviuie). Boibepume ymeepoicoenus, Komopule cedyrom u3z npueeOEéHHuIX OAHHbIX.

1) Cpenuuii 6am mo TpéM dK3aMeHaM, KpOME MaTeMaTHKH, paBeH 78;

2) MuHHMAaIBHBIH 0aJUT IO TF00OMY M3 TPEX MPEAMETOB, HE CUMTAsi MATEMaTHKHU, OoJbiie 75;
3) Hwu no oxHOMY TipeiMeTy BBIMTYCKHHK He moiyumi 100 6asos;

4) Tlo KaKOMy-TO MPEIMETY BBITYCKHHK MOJTY4HI O0Jblie 76 OalIoB.

. - 1
25.Hatioume KopHU K8a0pamuo2o ypagHeHuss —x _+X+§:0

1)

3—'-,"H_

6 )

ol

2) 3+ :

3) -,

4)

7

I11.YcTanoBuTe NpaBU/IbHYIO NOCJI€10BATEIbHOCTD

26. Cocmasbme anecopumm peuleHus K8aopamHo20 YPaGHeHUsL:
1. BbUMCIUTH TUCKPUMHUHAHT
2. Ompenenuts 3HaUeHHE KOG GUIHEHTOB 4, b, C;
3. Ompenenuth KOITUYECTBO KOPHEH;
4. HaiiTu KopHU ypaBHEHUS.



27. Cocmagbme ancopumm peuieHus HepaseHcme MemooomM UHMepPEaios:
1. Omnpenenuth 3HaKM Ha KayKIOM UHTEpPBAJIE;

Hatitu Hynmu QyHKIuu;

2.

3. Ilepenectu Bce 4acTH ypaBHEHUS B OJHY CTOPOHY TakK, 4TOOBI C IPYroil ocTaincs ToybKo 0;

4. HayepTuTh YMCIOBYIO IPSIMYIO U OTMETHTh HA HEH BCe MOJIy4eHHbIE KOpHU. Takum oOpa3om,
YHCII0Bas psMasi pa300beTCsl Ha MHTEPBAJIBL.

28. Cocmasvme aneopumm pewieHusi Cucmem YpasHeHutl ¢ O08YyMsi Heu38eCMHbIMU CHOCOOOM

CJIOJMCEeHUA.

1. CnoxuTh NOWIEHHO YPaBHEHMSI CUCTEMBI;

2. YpaBHATH MOIYJIH KO3(PPHUIIMEHTOB MTPH KaKOW-HUOYIb IIEPEMEHHOM;
3. TMoxcraBuTh 3HAYCHHE HAHJCHHON NIEPEMEHHOMN B OJJHO U3 YPAaBHEHUH U HAWTH 3HAYCHUE

JIpyroi NnepeMeHHOM;

4. PemmuTh HOBOE YpaBHEHME U HAITH 3HAUEHUE OJJHOU NIEPEMEHHOM.

1V. YcTanoBUTE COOTBETCTBHE

29. Kaoxcoomy uz uemwipéx uucen 6 iegom cmoadye coomeemcmeyem Ompe3oK, KOmopom)y OHO
npuxaodaexcum. Ycmanogume coomsemcmeaue Mexcoy Yuciamu U Ompe3kamu us npagoco cmooya.

BEJIMYMHBI 3HAYEHUA
1. log: 20 a)[0;1]
5 ]
2.= 6)[1;2]
3.410 B) [2;3]
4,237° n[34]
n[45]
30. Ha npsimoti ommeuenvt mouxu K, L, M u N.
M N
- >
-1 0 2 3 4 S

Ycemanosume coomeemcmsue Me.?fCOy YKA3AHHbBIMU MmMOoYKamMu u uvuciamu u3 npaeoco cm0ﬂ5ua,

Komopble UM cOoOmeemcmaeyiom.

YUCJA OTPE3KU

1. K a)log. 7

2. L 6) 16—7"

3. M B),”."'EI_,S

4.N r)0,227*
n) — =

V. HanuiuTe 0TBET HA BONPOC

31. Kax nasvieaemcsi 6eckoHeuHas 0ecsimuyHasi Henepuoouyeckas opoow?
32. Kax naswieaemcs (pynkyus éuda 'y = a*, 20e a — sadannoe uucno, a >0, a£l?
33. Kak naszvieaiom noeapugpm yucia no oCHOBaHUIO e, 20e € — UPPAYUOHATbHOE YUCTIO, NPUOTUNCEHHO

pasHoe 2,7?



34. Kax Hazvieaemcs opouHama moYKU, NOAYYeHHOU nogopomom mouxu (1,0) eoxpye uauana
KOOpOUHAmM Ha y2oa a.?

35. Kaxk nasweisaromes pynryuu y=sin(x), y=cos(x), y=tg(x)?

36. Kax naswieaemcs mouka Xy ¢ynxyuu 1(X), ecau cywecmeyem maxas oxpecmnocms mouxu Xy,
umo 011 6cex X £ Xy, U3 9Mou okpecmuocmu evinonmsemces nepaserncmeo f(x) < f(xq)?

37. Kax nasvisaemces ¢pynxyus F(X) ons pynxyuu f(X) na nekomopom npomesicymre, ecau ons 6cex X
u3z omozo npomexcymra F'(X)=f(x)?

38. Kak Haszvieaiomcsi coeOuHenus, KoOmopble COCMOAmM U3 OOHUX U mex dice N DIeMeHmos u
OMAUYAIOMCSL 0OHO OM OPY2020 MOILKO NOPAOKOM UX PACNONOHNCEHUA?

39. Kak naswieatom cobvimue, Komopoe no OmHOUWEHUIO K HEKOMOPOMY UCHbIMAHUIO (ONbIMY) MOdcem
npoU3OUmMU, A MONHCEM U He NPpou3oumu?

40. Kak Hazvieaemcs omuoulenue 4ucia ucxo0o8 M, orazonpusmcemeyrowux coovimuio A, Kk uuciy N
8cex ucxo008 UCnvlmanus?



IMPUJIO)KEHUE b

Kpumepuu oyenxu mecmogulix 3a0anutl.
Ipasunvuviti omeem na 6onpoc oyenusaemcs 6 1 6aul, HENPASUILHLLI OMEEM UL €20 OMCYMCMEUe —
HOb OANNO08.

OrneHka ITporeHT npaBUIIHHBIX OTBETOB
5(OTIMYHO) 100% - 90%
4(xopor1o) 89% - 80%

3(y10BIETBOPUTEIBHO) 79% - 70%
2(Hey1OBJIETBOPUTEIILHO) 69% u meHee
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