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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA AJITEGPBI 1
HAYAJIA AHAJIN3A U TEOMETPUHN

N3yuenne mkoje MaeT BO3MOXXHOCTh OOYYAaroOIIMMCSl JIOCTUYb CIEAYIOMIMX Pe3yIbTaToOB

pa3BUTHUSL:

B nuunocmnom nanpaenenuu:

e YMEHHE SICHO, TOYHO, TPAaMOTHO M3JaraTb CBOM MBICIM B YCTHOW U NHUCBMEHHOW peuw,
[IOHUMAaTh CMBICI IIOCTaBJIEHHOM 3ajjaud, BHICTpAaUBaTh apryMEHTAallMIO, MPUBOJIUTH
MIPUMEPBI U KOHTPIIPUMEPHI;

e KPUTUYHOCTb  MBILUIEHHUS, YMEHHE pAclo3HaBaTh JIOTMYECKU  HEKOPPEKTHBIE
BBICKa3bIBAHUS, OTINYATh THIIOTE3Y OT (PAKTa;

e TMpEACTaBIIEHUE O MAaTEMaTUYECKOM HayKke Kak cdepe ueloBeuecKOl AeATeabHOCTH, 00
JTanax ee pa3BUTHSI, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHS LIUBUIIN3ALINY;

e KpPEaTUBHOCTb MBIIUICHUS], UHULIMATUBA, HAXOAYUBOCTb, AKTUBHOCTh IPH PELICHUU
MaTeMaTHYeCKUX 3a7a4;

e yYMEHHE KOHTPOJUpPOBaTh MpoOIecC M pe3yapraT Yy4yeOHONl  MaTeMaTHYecKOu
NeSITeNIbHOCTH;

e YMEHHE IUIAHUPOBATH JESITEIHbHOCTD;

e CIOCOOHOCTh K 3MOIMOHAIBHOMY BOCHPHITHIO MaTeMaTHYeCKHX OOBEKTOB, 3ajad,
peuIeHui, pacCcyX1eHH.

B memanpeomemnom nanpaenenuu:

e TIepBOHAYaJbHBIE NPEJCTaBICHHUS OO0 HIEIX M O MeToJax MaTeMaTHKd Kak o0

YHUBEPCAIBHOM S3BbIKE HAYKH M TEXHUKH, O CPEJCTBE MOJICTUPOBAHMS SBICHUM U IPOIIECCOB;

e  YMEHHE BUJECTh MAaTEMaTUYECKYIO 3a/1auy B KOHTEKCTE MPOOIEMHOM CUTYalluu B APYTUX

JUCUUIIIIMHAX, B OKPY/KAIOIIEH )KU3HU;

e  YMEHHE HaXOJHUTh B Pa3IMYHbIX HCTOUHHUKAX HH(OPMALIHIO, HEOOXOAUMYIO ISl pEIICHHUS

MaTeMaTH4eCKUX Mpo0seM, U MPeACTaBIsATh €e B MOHIATHON (popme; MpUHUMATh pEllieHUE B

YCIIOBHSIX HETIOJTHOW M U30BITOYHOM, TOUHOUM M BEPOSATHOCTHOM MH(OpPMAIINH;

e  yYMEHHUE [NOHUMATh U MCIOJIb30BaTh MAaTEeMAaTUYECKHE CPEJCTBA HATJIATHOCTU (rpaduku,

arpamMmbl, TaOJIHUIIbI, CXEMBI U Ap.) JUISl WIUTIOCTPALIUH, HHTEPIPETAIlMH, apTyMEHTaIUH;

e  YMEHHE BBIJBUTATh F'MIIOTE3bI IPU PEIICHUHU YUE€OHBIX 33]]a4 U TOHUMATbHEOOX0IMMOCTb

WX IPOBEPKH;

e  yYMEHHUE NPUMEHATh UHIYKTUBHBIE U JICAYKTUBHBIE CIIOCOOBI pacCyX/€HUH, BUAETh

pa3IU4YHbIE CTPATETUHU PEUICHUS 3a/1a4;

e  YMEHHE CaMOCTOSITEIbHO CTaBUTh LI€JIM, BHIOUPATh M CO3/1aBaTh AJITOPUTMBI IS

peleHus yueOHbIX MaTeMaTHUECKUX MIpooiieMm;

e  YMEHHE IUIAHUPOBATh U OCYLLECTBIIATH JAESITEIbHOCTD, HAPABICHHYIO HA PEILICHUE

3aJ1a4 UCCIIEeI0BATENBCKOIO Xapakrepa

Ilpeomemmnvimu pesynvmamamu 0C60€HUA 6bINYCKHUKAMU OCHOBHOU WKObl RPOZPAMMDbL

no mamemamuke A6aAI0MCA:

e [IOHMMAaHHWE 3HAYEHUs MATEMaTHUYECKONM HAyKd JUIsl pEUIeHMs 3ajad, BO3HUKAIOIINX B
TEOPUHU U MPAKTUKE; IIUPOTHl U OTPAHUYEHHOCTH IPUMEHEHHSI MAaTEMATUYECKUX METO0B
K aQHAJIM3Yy U UCCIIEJ0BAHUIO TPOLIECCOB U SBJIEHUH B MpPUPOJE U OOIIECTBE; 3HAYCHMS
IPAKTUKA ¥ BONPOCOB, BO3HHUKAIOIIMX B caMOW MaremaTuke, Uil (POpPMHUpPOBAHUSA U
Pa3BUTHSI MATEMaTHYECKON HAYKH;

e 3HAKOMCTBO C HJIe€il pacIIMpeHns] YUCIOBBIX MHOXECTB KaK croco0a MOCTPOSHHsI HOBOTO
MaTeMaTHYECKOr0 amnmnapara A pelIeHUs] MPaKTUYeCKUX 3aJad U BHYTPEHHUX 3al1ad
MaTEMaTHKU;

e yYMEHHeE OIpeIe/INTh 3HAYeHNE UJIeH, METOJIOB M PE3yJIbTaTOB aareOpbl 1 MaTEMaTHYECKOTO
aHaJIn3a Ui IOCTPOEHUS MOJEIIEN peabHbIX ITPOLIECCOB U CUTYaLlU;

e YMEHHME pa3nyaTh TpeOOBaHMS, NPEAbSIBISIEMble K JIOKa3aTeIbCTBAM B MaTeMaTHKe,
€CTECTBEHHBIX, COLIMAIbHO-OKOHOMMUYECKUX U T'YMaHUTAPHBIX HAyKax, HAa IPAKTHKE;

o IIPUMEHATH YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKH MAaTEMaTHUECKUX PACCyXACHUM, UX
MPUMEHUMOCTh B PA3JIMYHBIX OOJACTAX YENOBEUECKOW IEATEIbHOCTH; BEPOSTHOCTHBIX
XapakTep pa3Iu4HbIX NIPOLIECCOB U 3aKOHOMEPHOCTEHN OKPYXAIOLIEro MUpa;

e HCIOJIb30BAaTh pOJIb AaKCMOMaTUKM B  MAaTEMaTUKE; BO3MOXKHOCTb IIOCTPOEHUS



MaTeMaTU4YECKUX TEOPUM HAa aKCMOMAaTUYECKOW OCHOBE; 3HAYEHHE AaKCUOMATUKU IS
Apyrux obnacreil 3HAaHUA U I IPAKTUKH;

BJIAJICHUE TEOMETPUYECKUM S3BIKOM KaK CpPEICTBOM OIIMCAaHUs CBOMCTB pEaJbHBIX
IIPEAMETOB U UX B3aUMHOI'O PACIIOJIOKECHUS.

AJiredpa u HaYaJIa aHAIM3A

10 kjaace

BBITIOJIHATE apu(METHUECKHE NEHCTBUS C HCIOJIb30BAaHMEM YCTHBIX M MHCbMEHHBIX
MPUEMOB, BBIUHUCIUTEIbHBIX YCTPOICTB, METOA MPUKUIKYU JJIsl PEUICHUS MPAKTUYECKUX
3aza4;

MPOU3BOUTH IO H3BECTHBIM (opMyinaM TNpeoOpa3oBaHusi OyKBEHHBIX BBIPAKEHHIH,
BKJIIOUAIOLIUX CTENIEHU, TPUTOHOMETpUUECKUE (DYHKIUY;

BBIYMCIISATh 3HAUEHUS! YUCIIOBBIX U OYKBEHHBIX BBIPQXKEHUMN, OCYIIECTBIIASL HEOOXOUMbIE
MOJCTAHOBKM U TpeoOpa3oBaHMs; OINpPENeIsITh 3HaueHUE (QYHKUMM [0 3HAYECHHUIO
apryMeHTa; CTpOUTh TpaduKy N3y4E€HHBIX (QYHKIUM;

OMKCHIBAaTh MO TpaduKy MOBEJEHHE M CBOWMCTBA (DYHKIMI, HAXOIUTh HAMMEHbIIEE U
HanboJIblIee 3HAUYEHHUE;

penaTh ypaBHEHHUs, IPOCTENIINE CUCTEMBI YPaBHECHMIA;

ONMMCHIBaTh C TOMOMIbIO (YHKIUI pa3nuyHble 3aBUCUMOCTH, NPEICTaBISTh HX
rpauyecku, HHTEPNPETUPOBaTh TIpaduK; BBIUUCISATH NPOU3BOAHYIO 3JIEMEHTAPHOU
byHKINN;

ucclenoBaTh (PYHKLIHIO Ha MOHOTOHHOCTb, HAaXOJUTh HaWMeEHblIee U Haubosbliee
3HaueHue (YHKIUHU, CTPOUTh Tpa@UKd MHOTOUIEHOB C HCIIOJIb30BaHMEM armmapara
MaTeMaTHYeCKOIro aHAIIN3a;

pelaTh NpUKIaIHbIE 33Ja4d HA OCHOBE METO/I0B MAaTEMAaTUYECKOTO aHAIN3a;

pelarh paroHaibHble, OKa3aTelbHble, JorapugMuuecKkue ypaBHEHUSI U HEPABEHCTBA,
HX CUCTEMBI;

COCTaBJISITh YPABHEHMS M0 YCIOBHUIO 33/a4H;

HCI0JIb30BaTh IrpapuuecKuil MEeTO 1 AJisl MPUOIMKEHHOTO PElIeHHs] YpaBHEHUN U
HEPABEHCTB;

n3o0pakaTh Ha KOOPAWMHATHOM TUIOCKOCTM MHOXECTBA pEHIEHUH MPOCTEUITUX
YPaBHEHUH U UX CUCTEM;

CTPOUTh M UCCIENOBATh MPOCTEHIINE MATEMAaTHYECKM MOJEINM B IPAKTHYECKOU
NEeSATENbHOCTH;

pemarp npocreiinre KOMOMHATOPHbBIE 3a7jaud METOJIOM Iepedbopa, ¢ MCHOJIb30BAaHUEM
W3BECTHBIX (POpMyII;

BBIYHCIISATH B U3BECTHBIX CIy4asiX BEPOSITHOCTH COOBITHUI;

WCI0JIb30BaTh MPUOOPETEHHBIC 3HAHUS JIJISl AaHATIN3a PeaTbHBIX YUCIOBBIX JAHHBIX;
pacrno3HaBaTh Ha YepPTEKaX U MOJEISAX MPOCTPAHCTBEHHBIE (POPMBI, COOTHOCUTH
TpEXMEpPHBIE OOBEKTHI C MX OMHCAHUEM, H300paKEeHUEM;

pelaTh MIaHUMETPUUECKUEe U POCTeHIne CTepeoMeTpUYEeCcKIe 3a1aul Ha HaX0XKACHHE
BEITUYMH;

MIPOBOJUTH JTIOKA3aTEIbHbIC PACCYXKACHUS B XOJI€ PELICHHUS 3a/1a4.

MPOU3BOUTE IO M3BECTHBIM (opMynaM NpeoOpa3oBaHusi OyKBEHHBIX BBIPAKEHHIH,
BKJIIOYAIOILIUX CTENEHH, PauKabl, Jorapupmbl, TPUTOHOMETPUUYECKHE (PYHKIINH;
uccieoBaTh (DYHKIMIO Ha MOHOTOHHOCTh, HAXOJUTh HaWMEHblee U HauboJiblIee
3HaYeHue (yHKIMH, CTPOUTHh TpapUKH MHOTOWIEHOB C HCIOJIb30BAHHMEM ammapaTa
MaTeMaTUYECKOr0 aHaJIN3a;

pelaTh IpUKIaJHbIe 331a4l Ha OCHOBE METOJI0B MaTEMAaTUYECKOIO AHAJIN3A;

pelaTh palroHalbHbIe, IOKa3aTeNbHbIe, JIOTapu(MUUECKUe ypaBHEHUsI U HEpaBEHCTBA,
UX CUCTEMBI;

COCTaBJIAITh YPAaBHEHMS 110 YCIOBHUIO 3aa4H;

UCIOJb30BaTh I'paMuecKuil MeTo1 A1l NpUOIMKEHHOTO PEeLICHUs YpaBHEHUN U
HEPaBEHCTB;

n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBAa pEHICHUH MPOCTEHIINX
YPaBHEHUH U UX CUCTEM;

CTPOUTH M UCCIENOBATH IPOCTEHIIME MATEMATHYECKM MOJEINM B IPAKTHUYECKOU
JEATENBHOCTH;

pemaTh MpocTeiime KOMOMHATOPHBIE 3a/laud METOA0M Imepebopa, ¢ MCIOJIb30BaHUEM



U3BECTHBIX (popMyI;

e BBIYHCISATH B U3BECTHBIX CIyJasiX BEPOSITHOCTH COOBITHI;

e HCIOJIL30BaTh NPHOOPETEHHBIC 3HAHUS JIJISl AHATIN3a PEATbHBIX YUCIIOBBIX JAHHBIX;

e DPACMO3HABATH HA YEPTEKAX M MOJIEIISAX IPOCTPAHCTBEHHBIE ()OPMBI, COOTHOCHUTH
TpEXMEPHBIE OOBEKTHI C MX OIMHCAHUEM, H300paKEHUEM;

e ONHCHIBATH B3aUMHOE PACTIOJIOKEHUE MPSMBIX U IIOCKOCTEH;

e pemaTh MJIAHUMETPUUICCKUE U MPOCTEUIINE CTEPEOMETPHUICCKHE 3a7]aui Ha HAaXOXKICHUE
BEIIUYHH;

e TIPOBOJHTH JOKA3aTEIbHBIC PACCYKIICHUS B XOJIE PELICHHS 3a/1a4;

e MOJICTUPOBATH HECIOKHBIC NMPAKTHUECKAE CUTYAIlMH HAa OCHOBE M3YYCHHBIX (GOPMYI U
CBOUCTB (DPUTYp; BEIYUCIISITH O0BEM U TIJIOMIA/b IIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEIT TIPU
pEIICHUH TPAKTHYECKHUX 3a7ad.

I'eomerpus
10 kjacc

* pacmo3HaBaTh Ha YEPTEkKaX U MOJIENSAX MPOCTPAHCTBEHHBIE (JOPMBI; COOTHOCHTH

TPEXMEPHBIE OOBEKTHI C MX OIMMMCAHUSIMHU, N300paKCHUSIMH;

e ONKUCHIBATH B3aUMHOE pACIOJIOKCHHWE TPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE,

apryMEHTHPOBATH CBOU CY)XJIEHHS 00 STOM PacIoI0KEeHUH;

e QAHATM3UPOBaTh B TPOCTEHIIMX CIy4asx B3aWMHOE pAaCIOJIOKEHHE OOBEKTOB B

MIPOCTPAHCTBE;

®  U300padicamv OCHOGHbIE MHO202PAHHUKY, 8bINOIHAMb YePMedHCU NO YCLOBUAM 3A0ay,

* cmpoums npocmeriuiue cevenus: Kyoa, npusmol, NUPAMUObL;

* pewams NIGHUMEmMpUYeCKUe U Hpocmeluiue  cmepeomempuieckue 3a0adu  HA

HAX0MCOeHUe 2eOMeMmPUYeCcKUX elUtUt (OUH, Yelos, niowaoetl),

® UCNONB308aMb NPU PEUEHUU CMEPEOMEMPUYECKUX 3A0ay NIaHUMempuyeckue axmol u

Memoowl,

®  11POBOOUMb OOKA3AMENbHBLE PACCYHCOCHUSL 8 XOO€ PelleHUsl 3a0ay;

UCnOIb308aMb NPUOOPEmeHHble 3HAHUA U YMEHUA 68 NPAKMUYECKOU 0esAmea1bHoCHU

u
NOBCEOHEBHOU HCUIHU OJISL:

® uccne008aHus (MoOOeIUPOBaAHUs) HECTONHCHBIX NPAKMUYECKUX CUMYAYUll Ha OCHOGe
UBYYUEHHBIX hOpMYT U c8OUCME huyp;
e GbIYUCIEeHUs NIoWaAoell No8epXHOCmell NPOCMPAHCMBEHHbIX mell NpU  peuleHuu
NPAKMUYecKux 3a0ay, UCnob3ys npu HeoOXo0UMOCMU CHPABOYHUKU U BbIYUCIUMENbHbLE
ycmpoticmaa.

11 knacc

*  pacno3HaBaTh MIOCKHE TEOMETPHUYECKHE QUTYPBI U TPEXMEPHBIE OOBEKTHI C X OMTUCAHUSIMU,
YepTerKaMu, H300pKCHUSIMU; pa3inyaTh U aHAJIU3UPOBATh B3AUMHOE PACIIONIOKEHHE QUTYD;

*  M300pakaTh reoMeTpUYEeCKUe GUTYPHI U TEJa, BHIMOJIHATH YSPTEXK MO YCIOBHUIO 33/1auH;

*  pemiatb TEOMETPUUECKUE 33aJ]auH, ONMMUPAsICh HA U3YyYCHHBIC CBOMCTBA IUIAHUMETPUUYCCKUX U
CTepEeOMETPUYECKUX (PUTYp U OTHOILICHUH MEXIy HHUMH, MPUMEHsSS anreOpandyecKkuil u
TPUTOHOMETPUUYECKUI anmapar;

* TPOBOJUTH JIOKa3aTeIbHbIC DPACCYKICHHS MPU PEUICHUH 3a/]ay, JO0Ka3bIBaTh OCHOBHBIE
TEOPEMBI Kypca;

*  BBIYHUCIIATH JIMHEHHBIC 2JIEMEHTHI U YTJIbl B MPOCTPAHCTBEHHBIX KOH(PUTYpALIUAX, 00bEMBI U
TJIOIA/IA TTOBEPXHOCTEN MPOCTPAHCTBEHHBIX Tel M UX MPOCTEUIINX KOMOWHAIUH;

* TMPUMEHATh KOOPJIUHATHO-BEKTOPHBIN METOJ JUTsl BHIYMCICHHS OTHOIICHWM, PACCTOSHUN U
yTJIOB;

*  K300pakaTh CEUEHUS TEI BPAICHHUS;

UCROIb306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmenbHOCmU U
NnO6CEOHEBHOIL HCUHU O

*  uccneo0oeams (MOOEIUPO8AMb) HECTIONCHbIE NPAKMUYECKUe CUMYayUul HA OCHOBE U3YYEHHBIX
Gopmyn u ceoticms gueyp;

*  BLIYUCTAMYL ONUHY, NAOWAO0b U 00beM DednbHblX 00beKMOo8 NpuU peueHuu NPaKmuyecKux
3a0au, UCNoab3ysA NPU HEOOXOOUMOCTU CNPABOYHUKU U BbIYUCTIUMENIbHbIE YCIMPOLUCMBA;

*  npuobpemams npaKkmuyecKul onvim oesamenbHOCmU, npeoulecmesyiouyetl
npogeccuoHanbHOU, 8 OCHO8e KOMOPOLL 1eACUM OaHHbII Y4eOHbll npeomen.



TPEBOBAHMUSA K YPOBHIO ITIOAI'OTOBKH BBIITYCKHHUKOB
Auare0pa u Ha4yaJ1a aHaau3a. YI1y0JIeHHbIH YPOBEHb

l. Paznen Il. BoInyCKHUK HAYYHUTCHA I11. BeimyCKHHMK NOJTy4YuT
BO3MOKHOCTh HAYYHUTBHCS
HeJ'II/I OCBOCHUA I[J'If{ YCIICTITHOTO MPOAOJLKECHUA 06pa3013aH1/1${ ,Z[J'IH oOecrieueHrus] BO3MOXKHOCTH ycCrieurHoro
npeamMeTa 1o CIICIIUAJIbHOCTAM, CBsA3aHHBIM C | OIPpOOOJIKCHUSA 06pa30BaHI/I$I 10
MNPUKIAAHBIM UCTIOJIb30BAHUEM MAaTCMAaTUKHU CIICHHAJIBHOCTAM, CBsA3aHHBIM C
OCYHICCTBJICHUCM Hay‘-IHOﬁ n
HCCIIEA0BATEILCKON JACATEIBHOCTH B obacTu
MAaTCMAaTHUKN U CMCKHBIX HAYK
TpeOoBanus K pe3yjabratam
DIIEMEHTHI * CB0GOHO TOHSATUSIMH: |

TEOPUU MHOXKECTB
u
MaTeMaTHYECKOU
JIOTUKHU

OIlepUPOBATH
KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
TIOZIMHOXKECTBO, TepeceueHre, o0beMHEHNE
U Pa3HOCTh MHOJKECTB, YHCIOBBIEMHOXKECTBA
Ha  KOOpPAMHATHOM  MpsSMOH, OTpe3oK,
UHTEpBaJl, MOITYHMHTEpBAJ, HPOMEXYTOK C
BBIKOJIOTOM TOUYKOM, rpadudeckoe
NpeACTaBICHUE MHOXKECTB Ha KOOPIMHATHON
TUTOCKOCTH;

* 3a]1aBaTh MHOXECTBA TEPEUUCICHUEM M
XapaKTEePUCTHUECKUM CBOMCTBOM;
OIEpPUPOBATh TOHATHUSAMHU: yTBEpXKACHHE,
OTpPULIAHUE YTBEP)KICHMS, HCTUHHBIE U

JIO’KHBIE YTBEPXKICHMS, IIPUUUHA,CIIEICTBUE,
YacTHBIA cCiyyall oOIero yTBep>KAEHUS,
KOHTpPIIPUMED;

* IPOBEPSITh  NMPUHAMIECKHOCTH  JJIEMEHTA
MHOKECTBY;
* HAXOJUTh IIEpecedeHUe M OObEAMHEHUE

MHOKECTB, B TOM UHCJIE TPEICTaBICHHBIX
rpadyecKd Ha YHUCIOBOM MpsSMOW M Ha

JocTmkenne pe3ynbTaToB paszena ll;
OMEpUPOBATH  TOHATHEM  OIPEIEIIEHHS,
OCHOBHBIMH BHIaMHU OITpeIeIIEHH A,
OCHOBHBIMH BHJIAMH TEOPEM;

MOHMMATh CYTh KOCBEHHOI'O J0KA3aTeIbCTRA,;
ONEPUPOBATh  MOHSATHUSAMH ~ CYETHOIO U
HECUYETHOrO MHOYKECTBA;

MPUMEHSTh METOJ] MATEMAaTHUECKOMMHYKIMN
st MPOBEJICHUS paccyxacHU u
JIOKA3aTeIbCTB M IPU PEIIEHHUH 3a/1a4.

B noeceonesnoii scusnu u npu usyuenuu
opyz2ux npeomemos:

UCTIOJIB30BaTh  TEOPETUKO-MHOXKECTBEHHBIN
A3BIK U A3BIK JIOTUKH JUIS OMHCAHUS PEaJIbHBIX
MPOLIECCOB M SABJICHHUM, NPHU PELICHUM 3ajad
JpYrux ydeOHbIX IPEIMETOB.

KOOPAMHATHOH IJIOCKOCTH;

MPOBOJUTH JOKA3aTeNbHBIE PACCYKICHUS
ISt 000CHOBaHUS HCTUHHOCTH
YTBEPKIACHUM.

B noeceonegnoii scusnu u npu usyuenHuu

opyzux npeomemos:

* UCIONB30BAaTh YHCIOBBIE MHOXKECTBA Ha
KOOpJMHATHOU MPSIMOWA U HAa KOOPAMHATHOM
IUIOCKOCTH  JUII  OMNHCaHMS  PEaJIbHBIX
MIPOLIECCOB U SIBIICHUM;

* IPOBOANTH JIOKA3aTENIbHBIE PACCYXKICHUS B
CUTYyaIlHsX MOBCEJHEBHON KU3HHU, NPH
pELIeHNH 3a7a4 U3 APYTHX MIPEIMETOB




quciia
BBIPAXXCHUS

* CBobOHO OIEpUPOBATh MOHATHSIMH:
HaTypaJibHOE 4HCIIO, MHOKECTBO
HATypaJbHBIX  4YHCEN,  LEJI0oe  YHUCIIO,

MHOXECTBO IIEJBIX YHCEN, OOBIKHOBEHHAS
IpoOb, JecITWYHas JApo0b, CMCIIAaHHOE
YUCIIO, PAlMOHAIBHOE YHCI0, MHOXECTBO
palMOHANIBHBIX ~ YHUCE, HpPPalMOHAIBHOE
YHUCII0, KOPEHb CTENEHHU N, JEHCTBUTEIHHOE
YHUCIJI0, MHOXKECTBO JECHUCTBUTEIBHBIX YHUCEIL,
reoMeTpuyecKas HHTEpIpeTaus
HaTypaldbHBIX,  UEJBbIX,  palMOHAIbHBIX,
JIECTBUTEIBHBIX YHCET;

* IOHUMAaTh U OOBSICHATH PAa3HUIY MEKIY
TO3UIIMOHHON U HEMO3UIIMOHHON CHCTEMaMU
3aIUCH YHUCElT;

* IEpEeBO/IUTh YHCIAa W3 OJHOH CHUCTEMBI
3amucH (CHCTEMbI CUUCIICHHS) B APYTYIO;

* TOKa3bIBaTh M HCIOJB30BATh IPU3HAKU
JETUMOCTH CYMMBI M TIPOHM3BEACHUS IPH
BBIMIOJTHCHUM BBIYMCIICHUA W PCIICHUH
3aad4;

* BBITIOJIHATh OKPYTJICHHE PAallMOHAIBHBIX U
UppAIMOHANBHBIX ~ YHCET C  3aJaHHOU
TOYHOCTEIO;

CpaBHI/IBaTb HeﬁCTBHTeHLHBIC I{I/ICJ'[a]f).':l:’;]—{]:-IMI/I
crocodamu;

® yl'lOpS[llO‘-II/IBaTb quciia, 3allMCaHHBIC B BHJIC
OOBIKHOBEHHOM U JIECATUUHOU APOOH, YKCa,
3aIMCaHHbIE c HCIOJb30BaHUEM
apu(METHYECKOro  KBaJgpaTHOrO  KOPHS,
KOpHEH cTereHu OombIe 2;

Haxomuth HOJl 1 HOK pa3ueiMu ciocobamu
U HCIIONIB30BaTh UX MPU PEIICHUH 3a/1a4;
BBITIOJIHATD BBIYUCICHUSI U NIPEOOpa3OBaHMs
BBIPAJKEHUH, COAEpKAIUUX JCHCTBUTEIILHbIE
yHpciaa, B TOM YHCIE€ KOPHH HATypalbHBIX
CTETICHEH;

BBITIOJIHATh CTAHAAPTHBIE TOXIESCTBCHHBIC
npeoOpa3oBaHusg TPUTOHOMETPUIECKUX,
norapu(h)MUUECKUX, CTEICHHBIX,
HpPAIIOHATIFHBIX BBIPAKECHHUI.

B noeceoneenoii ycusnu u npu usyuenuu
opyzux npeomemos:

* BEINIOJIHATG M OOBSCHATH  CpPaBHCHHE
pe3yIbTaTOB BEMHCICHUA TPH PELICHUU

MPaKTHYECKNX  3a4a4, B TOM  HYHCIE
MIPUOIMKEHHBIX  BBIUMCICHUM, HCIONb3YA
pa3HbIe CrIO0cOOB! CPaBHEHNH;

* 3aNnCHIBATH, CpaBHMBATh, OKPYTJIATh

YHUCJIOBBIE MHAHHBIC PCAJBHBIX BEIWMYHNH C

HCIIONB30BaHHEM Ppa3HBIX CHCTEM
HU3MEPEHHUS;
® COCTaBIIITh M  OLCHMBAaTh  Pa3sHBIMH

Joctmwkenne pe3ynbraTtoB paznena ll;
CBOOOHO OTIepUpOBAThH YHCIIOBBIMH
MHO)KECTBaMH TIPU PEIICHUH 3371aY;
MOHMMAaTh TPUYMHBI ¥  OCHOBHBIC
pacIIpeHnst YNCIIOBBIX MHO)KECTB;
BJIaJETh OCHOBHBIMHM TIOHATHSMH TEOPHH
JETMMOCTH TIpU  PENIEHWH  CTaHJapTHBIX
3a/1a4, WMeTh 0a30Bble IPEACTABICHUS O
MHO)KECTBE KOMIIJIEKCHBIX YHCET;

CBOOOIHO  BBINOJNHATH  TOXAECCTBEHHBIE
npeoOpa3oBaHus TPUTOHOMETPHYECKUX,
Jorapu(MIYECKUX, CTETIEHHBIX BBIPAKECHUI;
BIaaeTh GpopMysoi ouHoma HeroToHa;
NPUMEHSTH TIPH PELICHUH 3a/1a4 TEOpEMY O
nuHeltHoM npeacrasienun HOJJ;

NPUMEHSTh TPH pelleHny 3anad Kuralckyro
TeopeMy 00 ocTaTKax;

NPUMEHATh TpU pelleHnd 3aaad  Manyro

HIeu

Teopemy Depma;

YMETh  BBINOJNHATH  3alMCh  4YHCIA B
MO3UIIMOHHOM CUCTEME CUHCIICHUS;
MPUMEHSITh npu peIIcHUH 3a1a4
TEOPETHKOUUCIOBbIe (DYHKIMH: YHUCIO U

cyMMa Jienurene, GyHkuuio Diiiepa;
MNPpUMEHATL TIIpU PCHICHUH 3aJad LEIHbIC
apodwu;

MPUMEHATH MPU PCIICHUU 3a/1a4 MHOTI'OYJICHBI

C lleﬁCTBI/ITeHI)HI)IMI/I u TEJIIbIMU
KO3 PHUIIMEHTAMH;
BIQJeTh ~ MOHATHSAMH  NPUBOAMMBIA |

HEMIPUBOIMMBIH MHOTOWIEH U INPUMEHSTh HX
IIpY pELIeHUHN 3a7a4;

MNPUMEHSTh NpU peleHun 3aaad OCHOBHYIO
TeopeMy anredpsr;

MPUMEHSTh NPU PELICHUH 3aJa4 NpocTeHIne
(YHKIMM  KOMIUIEKCHOW TIEPEeMEHHOW Kak
reoMeTpHUIECcKre IpeoOpa3oBaHusl.




croco0aMH  YHMCIIOBBIC BBIPAKEHUS IIPU
pELICHNH TPaKTUYeCKUX 3a7ad M 3a/ad u3
JPYruX y4eOHBIX IPEIMETOB.

YpaBHeHus
HEpaBEHCTBA

CBoboaHO OIIEpUPOBATH TIOHSTHSIMH:
ypaBHEHHE, HEPAaBEHCTBO, PaBHOCHIBHEIC
ypaBHEHHST W HEPaBEHCTBA, ypaBHEHHE,
SIBIISTFOILIEECST CIIEZICTBUEM Jpyroro
ypaBHEHHS, YpaBHEHHs, PaBHOCHIBHbIE Ha
MHOXECTBE, PaBHOCHIIBHBIC
mpeoOpa3oBaHus YpaBHEHHUIA;

pemiate  pasHble BUIBI YpaBHEHHH U
HEpaBeHCTB M HX CHCTEM, B TOM YHCIIE
HEKOTOphIe ypaBHEHUs 3-U U 4-i CTeTleHeH,
JpOOHO-palOHAIbHBIE M HPPAIHOHAIBHBIE;
OBJIAJIETh OCHOBHBIMH TUTIAMH
NOKa3aTeIbHBbIX, Jorapu(pMHUIECKHX,
UPPALOHANBHBIX, CTENIEHHBIX YpaBHEHHH U
HEPaBEHCTB U CTaHAAPTHBIMH METOAAMHU HX
pellicHH ¥ TPUMEHSTh HX TPH PEIICHUH
3a/ay;

NpUMEHATh TeopeMy be3dy K pelieHuio
YpaBHEHHUH;

NpUMEHATh TeopeMy Buera s pemeHus
HEKOTOPBIX YPaBHEHHWH CTENEHW BBIIIE
BTOpO;

TIOHMMATh CMBICII TEOPEM O PAaBHOCHIIBHBIX U
HEPaBHOCHUIIbHBIX peoOpazoBaHUAX
ypaBHEHHH M yMETh UX JI0Ka3bIBaTh;

BJIaJICTh METOJAaMH pEIICHUs YpaBHEHUIA,
HEPaBEHCTB M HX CHCTEM, YMETh BHIOMpATh
METOZI pEIICHUS U OOOCHOBHIBATH CBOM
BBIOOD;

UCTIONIB30BaTh ~ METOJ  HMHTEPBAJIOB UL
pEeLICHHUS] HEPABEHCTB, B TOM YHCie IPOOHO-
pallOHATIBHBIX ¥ BKJIIOYAIONIMX B ce0s
UppaIMOHATIbHBIC BBIPAXKCHHUS;

pemath anreOpaMyuecKkue ypaBHEHHS U
HEpaBEHCTBA M UX CHUCTEMBI C MapaMeTpaMu
anredpanyeckuM  rpapuuecKuM METOaAMH;
BIIAIETh pazHbBIMH MeTOoaMu
JIOKa3aTeNbCTBA HEPABEHCTB;

pemaTh ypaBHEHHS B IIEIBIX YHCTAX;
n300pakaTh MHOXKECTBA Ha IUIOCKOCTH,
3a/1aBaeéMble YpaBHEHHUSIMH, HEpaBEHCTBAMHU
U UX CHCTEMaMH;

CBOOOIHO WCIIONB30BATh TOXIECTBCHHBIC
mpeoOpa3oBaHUs P PEIICHUN YPaBHEHUH U
CUCTEM YPAaBHEHUM.

B noeceonegnoii jcusnu u npu usyvenuu

opyzux npeomemos:

COCTABIATh M  pemlaTh  ypaBHEHUS,
HEpPaBEHCTBA, MX CHCTEMBl IIPHU PELICHUH
3a/a4 Ipyrux ydeOHbIX MPEIMETOB;
BBINOJTHATH OLICHKY MIPaBIOION00HS
pe3yNbTaToOB, MONYYaeMBIX NPH PEIICHUH
pa3NUYHBIX ypPaBHEHWH, HEPaBEHCTB M HX
CHCTEM IIPH PEIICHUH 3a]]a4 APYTUX yIeOHBIX
MIPEIMETOB;

COCTABJIATh W  pemarh ypaBHEHHWS W
HEPaBEHCTBA C MapaMeTpaMu NP PELICHUU
3a/a4 Ipyrux ydeOHbIX MPEMETOB;
COCTABJIATh YPABHEHUE, HEPABEHCTBO WIIN UX
CHCTEMY,

OIUCBIBAIOLINE PEANBHYI CHTYAaLUI0 WIH
MIPUKITAJHYI0 3a1ady, WHTEPIPETHPOBATH
MO yYEHHBIE PE3YIIbTATHI;

HCMONB30BaTh NPOTrpPaMMHBIE CPEACTBA IIPH
pelIeHNH OTIEIBHBIX KJIACCOB YPAaBHEHHH U

* Jloctmxenue pe3ynbraToB  pasgena |,
CBOOOJTHO OIPEJIEIATH THI M BRIOUPATh METOJ
pelIeHAs MOKAa3aTeTbHBIX u

J'IOFapI/I(I)MI/IquKI/IX ypaBHeHI/Iﬁ 1 HCPABCHCTB,
HppalrOHAJIbHBIX ypaBHeHI/Iﬁ U HCPABCHCTB,

TPUTOHOMETPUIECKHUX ypaBHEHHI u
HEpaBEHCTB, UX CHCTEM;

CBOOOIHO pemiaTh CHCTEMBl  JIMHEHHBIX
YpaBHEHHUI;

pemiatb OCHOBHBIE THIIBI YpaBHEHUH U

HEpaBEHCTB C MapaMeTpPaMU;
MPUMEHSTh TIPU PEIICHUH 3a/1ay HepaBEeHCTBa
Komu — Bynsxosckoro, beprymnu;

UMETh MpPEACTaBJICHHE O  HEpPaBeHCTBaX
MEX]Ty CPETHUMH CTEIEHHBIMU.




HCPABCHCTB.

OyHKIMH

* Biiagets TTOHSATHSIMHU: 3aBHCHMOCTb
BeNWYMH, (YHKIMA, apryMEHT W 3HadeHHUE
¢yHKIMK,  o0NacTh  OmNpeneNeHus |
MHO)KECTBO 3HAuYCHWH (QYHKIWH, Tpadux
3aBHCHMOCTH, TpapuK (QYHKIUH, HYIH
(YHKIMH, TIPOMEXYTKH 3HAKOIOCTOSIHCTBA,
BO3pacTaHHE Ha YHCIIOBOM MPOMEXYTKE,
yObIBaHME HA YWCIOBOM IPOMEXKYTKE,
HauOonpllee ¥ HaWMEHbIee 3HAYCHHUE
(YHKIIMM HAa  YHCIOBOM  IIPOMEXYTKE,
nieproandeckast GyHKIHS, IEPHOJ, YETHAST U
HedyeTHas (YHKIWHU; YMETh NPUMEHSTH 3TH
TIOHSITHS TIPH PELICHNUH 33/1a4;

BJIAJIETh TOHSATHUEM CTeleHHas (QYHKIHS;
CTPOUTh €e TpapuKk M YMEThb HPHUMEHSIThH
CBOICTBA CTENIEHHOW (PYHKIMHU NPHUPELICHHH
3ajad;

BJIJICTh TOHATHSAMHU TOKa3aTesbHas
(yHKIMSI, SKCIIOHEHTA; CTPOUTH UX Tpaduku
Y YyMETh IIPUMEHSTh CBOHCTBAIIOKA3aTEIbHON
(yHKIMU TIpH pElIeHNH 3a]ay;

BJIaJeTh  TOHATHEM  Jiorapudmuueckas
GyHKIMSA; CTpOMTh ee rpadyk M yMeTb
NPUMEHSTh  CBOMCTBa  JIOrapu()MHUECKOM
(YHKIMU TIPH pElIeHUH 3a/1a4;

BJIaJICTh TOHATHSAMH TPUTOHOMETPHYECKHE
¢byHKIMY;

CTPOUTh MX TpadUKH M yMeThb TPHUMEHSTh
CBOIMCTBAa TPUTOHOMETPHYECKHX (YHKIHMI
IPH PELLCHUH 3a1ay;

BIAJETh TOHATHEM oOpaTHas QyHKIMS;
IOPUMEHATH 3TO MOHATHE MpPHU PEIICHUH
3a7ad;

NPUMEHATh NPHM PEILICHUM 3aJad CBOICTBA
(GYHKIMHA:  YeTHOCTb,  IEPUOIUYHOCTD,
OrpaHMYEHHOCTD;

MIPUMEHATD npH peLIeHnu
npeoOpa3oBanus rpauKoB QyHKIIH;
BJIaJETh TOHATHAMH YHCIIOBas
MIOCIIeIOBATENIbHOCTh, apH(pMeTH4ecKas M|
reoMeTpUYIecKas IIPOrpecCHs;

NPUMEHATH IPH PELIeHUH 3aa4d CBOICTBA U
TIPU3HAKHI apudmMeTnaecKoi "
TEOMETPUUYECKON IPOrPECCHA.

3a1a4

B noeceonegnoii jcusnu u npu usyvenuu

opyzux yueOHbvIX npeomMemos:

* OmpeneNATh 1Mo rpadykaM M HCIOIb30BaTh
JUISL peIleHUs] NMPUKIAJHbIX 3a/1ad CBOWCTBA
peanmbHBIX TIPOIECCOB M 3aBHCHUMOCTEH
(mamOonple W HAWUMEHBIINE 3HAYCHUS,
MPOMEXYTKA BO3pacTaHWs |  yObIBaHUA
(YHKIMM, TIPOMEXYTKH 3HAKOIMOCTOSIHCTBA,
ACHIMITTOTBI, TOYKH TIepernda, mepruon UT.IL.);

* HHTEPIPETHPOBAaTh CBOWCTBA B KOHTEKCTE
KOHKPETHOU MPaKTUIECKON CUTYaluH;

*ompenensaTh 1O Tpadukam TpocTeimine
XapaKTEPUCTUKH MEPUOJMIECKHUX TPOIIECCOB
B  Owonormy,  SKOHOMHKE,  MY3BIKE,
pasuoCBsI3H | Ap. (aMIUTUTYAA, TIEPUOA 1
T.IL.)

* JlocTmxeHue pe3ynsTaToB passena ll;

* BIQJICTh TOHATHEM ACHMITOTHI U YMETH €0
MIPUMEHSTE TIPU PEIICHUH 33134,

* MPUMEHATh METONBI PENICHUS MPOCTEHIINX
T PepeHIUATBHEIX YpaBHEHHA TIEPBOIO U
BTOPOT'O TIOPSITKOB.

JJIeMEHTBI
MaTEMaTUYECKOIO
aHajmn3a

* Biagers MOHATHEM OCCKOHEYHO
yOBIBafOIasi TEOMETPUIECKASI TIPOTPECCHS H
YMETb IPUMEHSITh €T0 MPH PEIICHUH 3a]1a4;

* IPUMEHSATh ISl PELIEHUs] 3aJad TEOPHUIO

* JlocTikeHne pe3ynbTaToB pasaena ll;

* CBOOOIHO BJIQAETh CTAHAAPTHBIM alIapaToM
MaTEMaTHYECKOr0 aHaIN3a JJIsl BBIYHCIICHUS
MPOW3BOIHBIX (QYHKIIMH OJTHOH ITepeMEHHOI;




TIPE/ICIIOB;
BJIQJICTh NOHATHSIMHA OECKOHEUHO OOJIbIINE U
OECKOHEYHO MaJible YHCIIOBEIC
TIOCIJIE/IOBATEIFHOCTH W YMETh CpPaBHHMBAThH
OeckoHeyHO OoMbIne U OECKOHEYHO MaJble
TI0CIIE/I0BATENILHOCTH;

BJIQJIETh NOHATHSIMHA: TIPONU3BOIHAS (DYHKIIMH
B TOYKE, IIPOM3BO/HAS (DYHKITUH;

BBIYUCIIATE TPOM3BOAHBIE  3JEMEHTapHBIX
(GyHKIMH 1 1X KOMOWHALIIA;

uccienoBaTh (YHKIMHW HA MOHOTOHHOCTH U
9KCTPEMYMBI;

CTPOUTH TPa(UKH U TIPUMEHSTH K PEIICHUIO
3a/1a4, B TOM YHCIIE C TapaMeTpoM;

BJIAJIETh TIOHSATHEM KacaTelbHas K rpaduky
(YHKIIMM W YMETh NPUMEHSTH €ro IpH
peleHnn 3aad;

BJIJICTh HOHATUSIMU nepBooOpazHas
GyHKIWMA, OTIpeIeIICHHBIH WHTerpa;
npuMeHsTh Teopemy HproroHa—JleiiOHMIa 1
€e CIICJICTBHS TS PelIeHHs 3ajad.

B noeceonesnoit scusnu u npu usyuenuu
opyzux yueOHbvIX nPeOmMemos:

* peliath MPUKIAJHBIC 3aJa4d W3 OWOJIOTHH,
(U3UKH, XUMHH, SKOHOMHUKH W JPYrux
NPEJMETOB, CBS3aHHBIC C HCCIIEAOBAHUEM
XapaKTEePUCTHUK TPOIIECCOB;
UHTEPIPETUPOBATH
pe3yNbTATHI.

MOTy4eHHbIE

cBOOOHO IPUMEHATH anrmapar
MaTEMaTUYECKOro aHaJm3a JUIst
UCCIeNoBaHus  (QYHKIUH W TOCTPOCHUS

Fpa(bI/IKOB, B TOM 4YHCJIIC HCCICIOBAaHHA Ha
BBIITYKJIOCTD;

ONEpUpOBaTH  IIOHATHEM  IIEPBOOOPA3HOU
(hyHKIMH JUTS pelIeHns 3a/1a4;

OBJIaJIETh ~ OCHOBHBIMH  CBEICHUSIMH 00
unrerpane  Hprotona—JlefiOnnma wu  ero

HpOCTeﬁIHPIX MPUMCHCHUSX

OlepUpOBaTh B CTAaHIAPTHBIX CHUTYALHAX
MPOW3BOIHBIMH BBICIINX TIOPSI/IKOB;

YMEThb TPUMEHSITH TpH pPEUIeHUH 3a7ad
CBOICTBa HENPEPBIBHBIX (DYHKITHI;

YMEThb TPUMEHSITH TpH pEUIeHUH 3a7ad
TeopeMbl Beitepipacca;

YMETh BBINOJHATH NpUOJIHKEHHBIE

BBIYKCIIEHHST (METOJbl PEIICHUS YpaBHEHHH,
BBIYKCIICHHSI OTPE/ICIEHHOTO UHTETpajIa);
YMETh NMPUMEHSTh NPUIIOKEHHE MPOU3BOTHON
U OINpPEACICHHOTO HHTErpaja K pPEeICHUI0
3aJa4 eCTEeCTBO3HAHMUS,;

BJIaJIETh TOHATHSIMHU BTOpas MpPOWU3BOJHAS,
BBIYKJIOCTh Tpaduka (GYHKIMH M YMETh
uccnenoBaTh (QYHKIMIO Ha BBITYKIOCTb.

Cratuctuka
TEOpUs
BEPOSTHOCTEM,
JIOTHKA
KOMOHMHATOpUKA
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OrnepupoBaTh OCHOBHBIMHU OIHCATEIBEHBIMH
XapaKTepUCTHKAaMU  YHCJIOBOro  Habopa,
IOHSTHEM TEHepalbHAass COBOKYIHOCTb U
BBIOOPKOIi U3 Hee;

* onepupoBaTh  MOHATHSAMM:  YacToTa U
BEPOATHOCTb coObITHS, cymMMa u
NIPOU3BEACHHE BEPOSTHOCTEH, BBIYUCIATH

BEPOSATHOCTH COOBITHH Ha OCHOBE IOJCYETa
YlClla UCXO/0B;

BIIAJIETh OCHOBHBIMHU HOHATHSIMU
KOMOHMHATOPUKHU U YMETh UX NPUMEHATH IPU
pelIeHNH 3a/1ad;

HUMETh TIPEACTABICHUE 00 OCHOBaX TEOPHH
BEPOATHOCTEW;

UMETh TIPEACTAaBICHHE O JAUCKPETHBIX H
HETIPEPHIBHBIX CIYYalHBIX BEIMYMHAX H
pacIipeeneHusXx, 0 HE3aBUCUMOCTH
CIIy4aliHbIX BEJIUYUH;

HUMETh TIPEJCTaBICHHE O MaTeMaTHYECKOM

OXHUIAHAA ©  JHUCHEPCHH  CIyYailHBIX
BEITNIVH;
* IMETh TPEACTABICHHE O COBMECTHBIX

pacIpeAeNeHAX CITyJaiiHbIX BEINYNH;
MOHNUMAaTh CYTh 3aKOHA OOJIBIIMX YHCEN H

BBIOOPOYHOTO MeToza WU3MEpEHUs
BEPOATHOCTE;
®* IMETh TPEICTABICHHE O HOPMaJIbHOM

pacinpeacicHun u IMIpuMepax HOPMaJIbHO
PacCIpCaACICHHBIX CJ'Iy‘IafIHLIX BCJIMYHH,;
HUMCETH OpeaACTaBIICHUC (6] KOppeiaunun
CHy‘laﬁHHX BCJIMYHH.

B noeceonesnoi ycuznu u npu uzyuenuu

opy2ux npeomemos:

* BBIUUCIISITH WM OLICHUBATh BEPOSTHOCTH
COOBITHII B peasbHO KH3HY;

* BBIOMpAThH METOJIbI MOIXOJIAIIEr O
TIPE/ICTaBICHUS U 00pabOTKH JAHHBIX.

Hoctmwxenue pe3ynpraToB pasaena ll;

UMEThb MpEICTaBICHHE O  ICHTPAJIbHON
IIpeNIEIbHOM TEOPEME;
UMeTh  NpeACTaBlIeHHE O  BHIOOPOYHOM

KOd(hPULIMEHTE KOPPEISIIMKH W JIMHEHHOMN
perpeccuu;

UMETh IPEACTaBICHHE O CTATHCTHYCCKUX
TUIOTE3aX H  IPOBEPKE CTATHCTHYCCKOM
THUIIOTE3bl, O CTATUCTUKE KPUTEPHSL U €CypOBHE
3HAYMMOCTH;

HMETh TIPE/ICTABICHUE O CBSI3H AMIUPHICCKUX

u TEOPETUIECKUX
pacnpeneneHui;
UMETh TPEACTABICHHE O KOIUPOBAHMHHY,

JBOMYHOM 3aITHCH, IBOUYHOM JICpEBE;
BIaZeThb OCHOBHBIMH IIOHSTHSIMH TEOPHH
rpadoB (rpad, BepmmHA, pedpo, CTEIEHB
BEPIIUHEI, IyTh B Tpade) U yMeTh MPUMEHATH
UX TIPU pELICHUH 3a1aY;

UMETh TIPE/ICTABICHUE O JEPEBBSIX U YMETh
NPUMEHATH IPH PEILICHHH 3a]1ay;
BIaJCTh IIOHSTHEM CBS3HOCTB
NPUMEHATh  KOMITOHEHTEI
pEIICHUH 3a/1a4;

YMETh OCYIIECTBIATH IYTH 1O pedpam,
00xomb! pebep u BepInH rpada;

UMEeTb TpeAcTaBlIcHHEe 00 JiliepoBoM H
TaMHJIBTOHOBOM ITYTH, UMETh IIpECTaBIICHNE
0 TPYIHOCTH 3a1a9u HaXOXJICHUS
TaMWJIBTOHOBA ITyTH;

BJIAJIETh TOHATHAMH KOHEYHBIE W CUYETHBIE
MHO)KECTBA M yMETh HUX IPHUMEHATh MpPHU
pelieHny 3a1ad;

YMEThb TPUMEHATh METOJ MaTeMaTHYeCKOH
UHIYKLUH;

YMETh TNPHUMEHATh NPHHOUIN Jupuxie npu
pelIeHn: 3a1ad.

U yMeTh
CBSI3HOCTH  TIPH




TexcToBbIe
3aJa4n

* Pemiate  pazHble MTOBBIIIICHHOM
TPYIAHOCTH;

* aHAJIM3UPOBATH YCJIOBUE 3aJlaud, BEIOMpPATH
ONTUMAJILHBIM ~ METOJ] pelIeHUs 3ajJauu,
paccMmaTpuBasi pa3iIuuHble METOJIBI;

* CTPOUTH MOZENb  peleHus  3ajJauu,
MPOBOAUTH JTOKA3aTelbHbIE PACCYKIEHUS
TP PELICHUH 3a/1auH;

* pemiaTh 3aja4yd, TpeOyroIme
BApUAHTOB, TPOBEPKH YCIOBHIA,
ONITUMAJILHOTO PE3yJbTaTa;

* aHAJIM3UPOBATh u WUHTEPIIPETUPOBATD
TOJIyYE€HHbIE PELIEHUSI B KOHTEKCTE YCJIOBUS
3aJ1auu, BEIOMPATH peuieHus, HE
MPOTUBOpEYAIINE KOHTEKCTY;

* TIepEBO/IUTH npu peteHun 3aJ1aun
UHPOpMAIUI0 U3 OJHOH (OPMBI 3alUCH B
JIPYTYI0, HCIONB3Yysl TPU HEOOXOIUMOCTH
CXEMBI, TAOJHIIBI, TPAQUKH, JHArPAMMBbL.

3a1a4n

nepedopa
BEIOOpa

B noBceaHeBHOW JKHM3HM U MPU U3Y4EHUH

JPYrHUX MPEJMETOB!

* pemiaTh NMpakTUYECKUE 3aJadyd M 3aJaudl U3
JPYruX MpeMETOB

Joctmwkenne pe3ynbraTros passena |l

I'eomerpust

. Pazaen

Il. BoinycKHUK HAYyYUTCHA

I11. BbIMyCKHUK MOJYYHT
BO3MOKHOCTh HAYYHThCS

Ilemm  ocBoeHus
npeamera

Jlist ycrenHoro npoaoibKeHuss oOpa3oBaHUs
o CHELUATIBHOCTSIM, CBSI3aHHBIM c
HPHUKJIAJAHBIM UCIIOIb30BAHUEM MAaTEMaTHKU

[ obecriedeHUss BO3MOXKHOCTH  YCIIELITHOTO
MPOJOIDKCHUS oOpa3oBaHus o
CMELHATIbHOCTSIM, CBSI3aHHBIM c
OCYILIECTBIICHUEM Hay4yHOU u
HCCIIEIOBATENILCKOM AEATENILHOCTH B 00JIaCTH
MaTEMAaTUKH U CMEXHBIX HAYK

TpeboBanusi K pe3yJjabTaTam

I'eomerpus

* BirageTs reoMeTpuueCKUMH MOHATUAMU HPH
peLieHnu 3a1aq U NPOBEICHUN
MaTeMaTHYECKUX PaCCyKICHHH;

CaMOCTOSATEIBHO (opMynHpoBaTh
onpeleleHHs  TIeOMeTpUYecKux  (uryp,
BBIJIBUTaTh TMIIOTE3B O HOBBIX CBOMCTBAX M
NpU3HAaKaX TeoMeTpUYeckux ¢Quryp u
O00OCHOBBIBATH ~ WJIM  ONPOBEprath WX,
0000maTh WIH KOHKPETH3UPOBAThH
pe3ynbTaThl Ha HOBBIX Kiaccax (QHryp,
NPOBOJMTH B HECIHOXKHBIX  CIydasx

KmaccupuKayo  GUryp MO Pa3IdIHBIM
OCHOBAHUSM,

* HCCIIEN0BATh YepTeXKH, BKIJTIOYAs
KOMOWHAIIAA ¢buryp, W3BJICKATH,
UHTEPIPETHPOBaTh W NPeoOpa3oBHIBATH
nHbOpMaIHIo, MPENCTaBICHHYIO Ha
yeprexax;

* pemath 331241 reOMETPUYECKOT0

COJEpKAHUSA, B TOM 4YHCIE B CHTyalusX,
KOTJa aJrOPUTM PEUICHUS HE CIEAYeT SIBHO
W3 YCIIOBHS, BBINOJHATH HEOOXOAWMBIE JUIS
peleHus 3a1a4u JIOTIOJTHUTEINIbHBIE
MIOCTPOCHMS, HCCIEA0BaTh BO3MOXHOCTb
NpUMeHeHnsT TeopeM Hu  dopmyn s
pemeHus 3a1ay;

* yMerb (OpPMYIHpPOBaTH H
TEOMETPUUECKUE YTBEPKICHHUS,

* BIIJIETh NOHATHSIMH CTEPEOMETPUM: TIPU3MA,
TapaiesIeuIe 1, TMPaMua, TETPadap;

®* UMETh  TPEACTABICHUS 00  aKcuomax

JO0Ka3bIBaATh

* lImeTs mperncraBieHHe 00 aKCHOMAaTHUECKOM

METOJIE;

BIaJETh IOHATHEM TEOMETPHUYECKHE MecTa

TOYEK B NPOCTPAHCTBE U YMETh NIPUMEHATh MX

JUISL pellieHus 3a/1a4;

* yMETb TIPUMEHSTH JUIA peIIeHus 3agad

CBOICTBAa IIOCKMX W [BYTPaHHBIX YIJIOB,

TPEXTPaHHOI'O YIJIa, TEOPEMBl KOCHHYCOB H

CHHYCOB ISl TPEXTPAHHOTO YIIa;

BIAJETh  TOHATHEM  IEPHEHANUKYISIPHOE

CEYECHNE MPU3MBI I YMETb MIPUMEHATH €TI0 IIPH

pelIeHnH 3a1ad;

UMETh TIPEACTAaBIICHHE O JIBOWCTBEHHOCTH

MPaBUIBHBIX MHOT'OTPAHHHKOB;

BIAJETh  TOHATHAMH  IEHTpaJbHOE W

MapaJuIeNbHOE TTPOCKTUPOBAHUE U TIPUMCHSTH

ux npu MIOCTPOECHUHU CceueHui

MHOTOI'PaHHUKOB METOZIOM TIPOCKIINIL;

UMETh  TIPEJCTABJICHHE 0  pa3BepTKe

MHOTOTpaHHHMKAa M KpaTdaWlieM IyTH Ha

MOBEPXHOCTH MHOTOTPAaHHHKA;

UMETh  NPEACTaBICHUE O

CCUCHMSIX;

MMETh MPE/ICTABIICHNE O Kacalomuxcs cdepax

W KOMOWHAIMM TeJ BpAIIEHHS U YMETh

HNPHUMEHSTh UX MPH PELICHUH 3a/1a4;

NPUMEHATh TPH pPEHICHHH 3a1a4  (HopMyITy

PacCTOSIHUS OT TOUKH A0 MIOCKOCTH;

* BJIQJICTh Pa3HBIMH CIIOCO0AMH 3aaHHUSATIPSIMON
YPaBHEHMSMH U yMETb HPUMEHSITh IpH
pELICHNH 3aJay;

KOHHYCCKHUX




CTEPEOMETPHH U CIEACTBUAX U3 HUX HYMETh
MIPUMEHSATD WX TIPH PELICHNH 33]1a4;
YMETh CTPOWTH CEUEHUS] MHOTOIPAaHHUKOB C
WCTIONIb30BAHUEM PA3JIMYHBIX METOJIOB, BTOM
YIHCIIe ¥ METO/a CIIE/I0B;
WMETh TIPEJICTaBIICHNE O CKPELIMBAIOIINXCS
MIPSIMBIX B TIPOCTPAHCTBE M YMETh HaXOAWUTh
YTOJI ¥ PACCTOSTHUE MEXITy HUMU;
MIPUMEHATh TEOPEMBl O MapaljIeIbHOCTH
MIPSIMBIX U TIOCKOCTEH B ITPOCTPAHCTBE MpHU
peleHnn 3a1ay;
yMETh TIPUMEHS T napasuiesibHoOe
MIPOEKTUPOBAHUE ISl H300pakeHHsT PUTYD;
YMETh TPUMEHSTH NEPIEHIUKYIIPHOCTH
MIPSIMOM M TUTOCKOCTH TP PELIEHHH 33/1a4;
BJIAJIETH TIOHSTUSIMH OpTOrOHAJILHOE
NPOEKTHPOBAaHHWE,  HAKJIOHHBIE W  MX
TPOEKIMH, YMETh MPUMEHSTh TEOPEMY O TPEX
HEPIEeHANKYIISIpax Py PEelIeHUH 3a/1a4;
BJIAJICTh TOHSATHUSAMH PACCTOSIHUE MEXAY
¢urypaMmu B TPOCTPaHCTBE,  OOHIMHI
HEPIEHAUKYIIp JABYX CKPEUIMBAIOIINXCS
OpsMBIX W yMETh TPUMEHSTH WX TNpHU
peleHnn 3aay;
BJIaJICTh TIOHATHEM YroJ MEXIy NpsSMON U
TUIOCKOCThIO U YMETh MPUMEHSTh €ro npu
peleHny 3aay;
BJIaJICTh TIOHSATHSIMU JIByIPaHHbBII YToJ, yroi
MEXAY IUIOCKOCTSMH, MepHEeHANKYIISPHbIE
IJIOCKOCTH M yMEThb IPUMEHATh HUX IIPU
peLIeHNH 3a1a4;
BIIAJCTh HOHATHAMH npHu3Ma,
napajuieJlenunes ¥ IPUMEHATh CBOWCTBA
napajuieJenuIeaa Ipy PeleHnH 3a1ay;
BIIAJCTh HOHATHEM HPSIMOYT OJIbHBIH
napajuieJlenunes ¥ HPUMEHATh €ro IpH
peLIeHNH 3a1a4;
BIaJeTh HOHATHAMM IHPaMHIa, BHABI
MIMPaMULI, JIEMEHTHI MPaBHIBHONTINPaAMUIBI
U YMETb IIPUMEHATh HX IPH PEICHUH 33/1a4;
HUMeTh TpefcTaBIeHHE O TeopeMe Oiepa,
MPaBHJIBHBIX MHOTOIPaHHHKAX;
BJAJeTh MOHATHEM IUIOIIAAN IOBEPXHOCTEH
MHOTOTPaHHUKOB M YMETh IPHMEHSTH €ro
TP PELeHUH 3a/1ay;
BIaJeTh NOHATHAMH  Tela  BpAICHHS
(mrHOp, KOHYC, map U cdepa), WX CEUeHUS
U YMETb IIPUMEHATh HX NPH PEICHUH 3a/1a4;
BJIAJIeTh MOHATHAMH KacaTelbHbIC TPSIMbIE U
IUIOCKOCTH M yMETh IpPUMEHATh H3 IpH
pELICHNH 3a]1a4;
UMeTh TIPEACTAaBICHHS O BIHCAaHHBIX H
ONHCAaHHBIX cepax U yMeTh NPUMEHSITh HX
TP PELICHUH 3a/1ay;
BIAAETh IOHATHIMH  OOBEM, OOBEMBI
MHOTOTPaHHUKOB,  Tell  BpalleHHA |
NPUMEHATH UX IIPU PELICHUH 33/1aY;
HMETH MPE/ICTaBICHNE O Pa3BePTKEIMINHIPA
1 KOHYCa, IUIONAaIN ITOBEPXHOCTHIMIINHIPA
W KOHyca, yMeTh TPUMEHATb UX IpH
pelIeHnn 3a1ay;
* IMETb TIPE/CTABIICHUE O IUIOMAnu chepsl U
YMETb MPUMEHSTH €ro NPH PEIICHUH 3a/1a4;
* yMETh pemaTh 3aJadydl Ha KOMOWHALUH
MHOTOTPAaHHHUKOB M TEJ BPAILICHHS;

® IPUMEHATh NpPH  pEemIeHnH  337ad |
JIOKa3aTeIbCTBE TEOPEM BEKTOPHBIH METOA U
METO]] KOOP/IMHAT;

UMETh TIpejcTaBlIeHne 00 akcnoMax o0bema,
MPUMEHSTh thopmyms 00BEMOB
NPSMOYTOJIFHOTO Tapaiesenuneia, mpu3Mbl
W TUpaMHUJIBI, TETPAdApa IPH PEIICHUH 3a]1a4;

* IPUMEHATh TEOPEMBI 00  OTHOIICHHSIX
00BEMOB TIPH PEIICHUN 3a7a9;
* IPUMEHATh  WHTErpan JJid  BBIUUCICHUS

00BEMOB U HOBerHOCTeﬁ TSI BpallCHUs,
BBIYHCIICHUS ILIOIAaN C(i)epI/I‘IeCKOFO Imosica 1
o0bemMa apoBOro CJjos;

* UIMETh TMpEACTaBIEHUE O JIBIDKEHUSIX B
MPOCTPAHCTBE:  MapajlieIbHOM  IEpPEeHocCe,
CUMMETPUU OTHOCHTEIILHO IJIOCKOCTH,
LEHTpaJIbHON CUMMETPHH, MOBOPOTE
OTHOCHUTEIHLHO MIPSIMOH, BUHTOBOI
CUMMETPUH, YMETh TPUMEHATh UX IpH
pelIeHnN 3a/1ay;

* YMETh MpeJICTaBICHHE 0 TIJTOIIA T

OPTOrOHAJILHOM TPOCKIHH;

UMETh TMPENCTABICHHE O TPEXTPAHHOM |

MHOI'OI'PaHHOM YIJIC U TIPUMEHATH CBOMCTBA

IJIOCKUX YIJIOB MHOIOTPaHHOIO YyIja IpH

pEIIeHH ] 33714,

UMETh TPEACTAaBICHUS O Mpeodpa3oBaHUU

H0}106I/I${, rOMOTETHH U YMETH NPUMEHATH UX

TpH PEIliCHNH 3a/1a4;

* YMETh pelIaTh 33/1a4M Ha IIOCKOCTHMETOIaMU
CTepPEOMETPHH;

* yMETh MNPUMEHATh (OPMYIbl O0BEMOB IpU
peLICHHH 33124




AMETh TPENCTaBICHHE O TIOAOOWH B
MPOCTPAHCTBE W YMETh pEIIATh 33Ja4dl Ha
OTHOIIICHHE  O0BEMOB W  IUIOIIAJCH
TTOBEPXHOCTEH MOTOOHBIX QHUTYD.

B noeceonesnon ogicusnu u npu usyuemuu
opyeux npeomemoas:

W WHTEPIPETUPOBATH  COCTABIATH  C
HCTIOIB30BAHUEM CBOWCTB T'€OMETPHUYCCKIX
¢duryp MaremaTMueckue  MOIESTH IS
peleHust 3aa49 MPaKTUIECKOro Xapakrepa u
3a/1a4 U3 CMEXKHBIX JIUCIUIUIHH, UCCIICIOBATh
MTOJTYYCHHBIC MOJICITH

pe3ynbTar

BJ'IaZ[eTI) MMOHATUAMUA BEKTOPBI U UX

* Jlocmuoicenue pesynrvmamos pazoena 11,

Bekropsr u KOOPIWHATEI, * HaxoOoumb  00veM  napauierenuneoa U
KOOpAUHATBI B | * yMETh BBHINOIHATH ONEPALIMH HAJl mempas’opa, 3a0aHHbIX KOOPOUHAMAMU CEOUX
NPOCTPAHCTBE BEKTOPaMU; 6epULUH,
* HCIOJB30BATh CKAJISIPHOE MIPOU3BEICHNE * 3a0a6amv NPAMYIO 8 NPOCMPAHCIEE,;
BEKTOPOB IIPH PEIICHUH 3a/1a4; * HaXO0Umb  paccmosinue  Om  MOYKU 00
* MPUMEHSATHh YpaBHEHHE TUIOCKOCTH, NIOCKOCMU 8 cucmeme KOOpOUHAm,
(opMyny paccTOsSHUS MEXKAY TOYKAMHU, * Haxooumo paccmosiiue MmexHcoy
ypaBHeHHUE cephl IpU PEIICHUH 3a/a4; CKPeWUBAIOWUMUCS NPAMBIMU, 3A0AHHBIMU 6
* IPUMEHSTH BEKTOPHI K METO]] KOOPAWHAT B cucmeme KoopouHam
MPOCTPAHCTBE MPH PELICHUH 3a7a4
Hcropus * VIMeTh TpeCTaBIICHHE O BKIIAC * Jlocmuoicenue pesynomamos pazoena ||
MaTeMaTHKH BBIJIAIOIINUXCSI MATEMAaTUKOB B Pa3BUTHE
HaYKU;
* TIOHUMATh POJIb MATEMATHKHU B Pa3BUTUU
Poccun
Meronpi * Mcnonb30BaTh OCHOBHBIE METO/IbI * Jlocmuoicenue pesynrbmamos pazoena 11,
MaTeMaTUKU JI0KA3aTeNbCTBA, IPOBOIAUTD H0KA3ATENbCTBO | ® npUMEHAMb  MAMEMAMUYECKUe 3HAHUS K
U BBITOJIHATH OTIPOBEPIKCHUC, uccre008aHuIo OKpYHCaIOUeco Mupa
* JPUMEHATH OCHOBHBIE METO/IBI PELLICHUS (modenuposanue  pusuueckux — npoyeccos,

MaTeMaTHYECKUX 3a/1a4;

HA OCHOBE MAaTEMATHYECKUX
3aKOHOMEPHOCTEN B MPUPOJIC
XapaKTepu30BaTh KPacoTy U COBEPILICHCTBO
OKPYKaIOIIEro MUpa U MPOU3BEICHU I
HCKYCCTBA;

MIPUMEHSATH MPOCTEHIIINE POrPpaMMHbIE
CpEICTBa U 3JIEKTPOHHO-KOMMYHHKAIIMOHHbIC
CHCTEMBI MIPU PEIICHUH MaTeMaTHIECKUX
3a1ad9;

TMOJTb30BATHCSI MPUKIIAJHBIMU MIPOTPaMMaMHU
U TPOrpaMMaM# CHMBOJIBHBIX BBIYHCICHUI
JUISL MCCIIEOBAHUS MaTEMaTHYECKUX
00BEKTOB

3a0a4u IKOHOMUKU)




COILEPKAHUE KYPCA

VY4eOHblil mpenmer KonnuecTBo yacoB B HEJEIMIO/B IO
(o roam oOy4deHwUs)
10 a, 11 a,0,
AunreOpa ¥ Havaja aHaJIM3a 4 4
I'eomerpus 2 2

AJiredpa u HayaJIa aHAJIU3A

[ToBTOpenue. Pemienue 3amady ¢ HMCHOIB30BAHMEM CBOMCTB YHCEN M CHCTEM CUHUCIICHUS,
JETUMOCTH, JIOJIE M 4YacTei, MPOUEHTOB, MOJYyJEH uucen. PelmieHue 3amad ¢ UCHOIb30BaHUEM
CBOICTB CTENEHEeW M KOpHEW, MHOTOWIEHOB, IPE0Opa30BaHNil MHOTOWIEHOB U JIPOOHO-

paloHaIbHBIX BbIpakeHUM. PerieHne 3aiay ¢ UCMOJIB30BAHUEM TpaJlyCHOM Mepsl yria. Moaynb
yuclia U ero cBoicTBa. PelieHue 3amau Ha JABM)KEHUE U COBMECTHYIO pabOTy, CMECH U CIUIaBBI C
MTOMOIIBIO JIMHEHHBIX, KBAJIPATHBIX U JAPOOHO-pAllMOHANIBHBIX YpaBHEHUN M MX cucteM. Pemenue
3aa4 C TOMOILIBIO YHUCIIOBBIX HEPABEHCTB M CHUCTEM HEPaBEHCTB C OJIHOM NEpeMEHHOH, ¢
MIPUMEHEHHEM H300paXKeHHUs] YHUCIIOBBIX IPOMEXKYTKOB. PemieHue 3amad ¢ HMCHOJIb30BAaHUEM
yucIoOBbIX (yHKIUH U ux rpadukoB. lcrnonp3oBaHue CBOMCTB U TpadUKOB JIMHEHHBIX U
KBaJIpaTUUHBIX (QYHKIMI, 00paTHON MPONOPLHUOHATIBHOCTH U (PYHKIMH Y X = Vx. ['padmueckoe
pellleHre ypaBHEHUW W HEpaBEeHCTB. lcmonb30BaHME oOlepalvii  HaJ MHOXKECTBaAMU U
BBICKa3bIBaHUSAMU. MCHOIb30BaHME HEPABEHCTB W CUCTEM HEPABEHCTB C OJIHOM IEepeMEeHHOH,
YHCJIOBBIX NMPOMEKYTKOB, UX OObeIMHEHUN U nepeceueHuil. [IpumeHeHne npu penieHuH 3ajad
CBOMCTB apU(PMETHYECKOM ¢ T'E€OMETPUYECKOW TMPOTPECCHUH, CYMMHPOBAaHMsS OCECKOHEUYHOMU
CXOJISIICICS T€OMETPUYECKON TPOTPECCUH.

MHoxecTBa (4UCIOBBIC, TEOMETPUUECKUX (DUTYp). XapaKTePUCTHIECKOE CBOMCTBO, DIIEMEHT
MHOJKECTBa, IIyCTOE, KOHEYHOoe, OecKoHeyHoe MHOXecTBO. CrnocoObl 3aJaHHus MHOKECTB
ITogmHOXKecTBO. OTHOIIEGHHSA TNPUHAIIEKHOCTH, BKIIOYEHHUS, paBeHCTBa. Onepannun Hax
MHOxecTBamu. Kpyru Ditnepa. Koneunsie u 6eCKkoOHEUHBIE, CYSTHBIC U HECUETHBIC MHOYKECTBA.

VicTuHHBIE M JIO)KHBIE BBICKA3blBaHWs, OINEpallMd HaJ BBICKAa3bIBAHWAMM. Aneebpa
gvickazvieanuti. CBA3b BbICKa3bIBAaHUM C MHOXKECTBAaMH. KBaHTOPBI CyIIeCTBOBaHMS U BCEOOIIHOCTH.

3akoHbl JIOTMKH. OcHoéuble Jocuueckue npasuna. PelleHne JOrMYecKnx 3amad  C
UCII0JIb30BAHNUEM KPYrOB DHIIEpa, OCHOBHBIX 102UHECKUX NPABUL.

VYmo3zaimtouenusd. OOOCHOBaHMS M JIOKa3aTeIbCTBO B MaremaTuke. Teopembl. Bumbl
MaTeMaTU4YeCKUX  yTBEpXKAECHUH. Buodwr  odokazamenvcms.  Mamemamuueckas — UHOYKYUSL.
Ymeepowcoenus: obpamnoe O0aHHOMY, HPOMUBONOJIONCHOE, 0OpaAmMHOE NPOMUBONOJIONCHOMY
oannomy. IIpu3HaK U CBOMCTBO, HEOOXOIUMBIE U JOCTATOUHBIE YCIOBHUS.

Ocnognas meopema apugmemuxu. Ocmamru u cpaguenus. Aneopumm Eexnuoa. Kumaiickas
meopema 06 ocmamxkax. Manas meopema @epma. q-uunvle cucmemol cuucnenus. Pynkyus Jinepa,
YUCNO U cymMma oenumernetl HamypaibHO20 YUCdA.

Paguannas Mepa yria, TpPUTOHOMETpUYECKas OKPYKHOCTb. TpUroHOMeTpuueckue (GpyHKIHUU
yucen U yrioB. DopMysbl NPUBEACHMS, CIOKEHUS TPUTOHOMETPUYECKUX (QYHKIUM, (GopMysibl
JBOMHOTO M TMOJOBUHHOrO aprymenta. IIpeoOpa3oBaHue CyMMBl, pa3HOCTH B MPOM3BEICHHUE
TPUTOHOMETPHUUYECKUX (YHKLUH, 1 HAOOOPOT.

Hynu ¢yHKuMM, NOpOMEXYTKHM 3HAKOINOCTOSHCTBA, MOHOTOHHOCTh. Haumbousbiiee wu
HauMeHbllee 3HaueHue QyHkuuu. Ileproguueckue (GyHKUMM M HaAaMMEHBIIMHA mepuoi. YeTHble U
HeueTHbIe QYHKIMU. DYHKYUuU «OpoOHAs yacme yucia» Y = {X} u «yenas vacmo uucia» Yy = [x].

Tpuronomerpuyeckre GyHKIIUU YUCIOBOTO apryMeHTa y = Ccos X, y=sin X, y =tg X, y = Ctg
x . CBoiicTBa U rpauKu TPUTOHOMETPUUIECKUX (PYHKIUI.

OOpatHble TpUTOHOMETpUYECKHEe (DYHKIIMM, MX TJIaBHbIE 3HAUYEHUS, CBOWCTBA U TIpaduKu.
Tpuronomerpruueckue ypaBHeHHA. OJHOpPOJIHBIE TPUTOHOMETPUYECKUE YpaBHEHus. Pemienue
MIPOCTENIINX TPUTOHOMETPUUYECKUX HEpaBeHCTB. lIpocTeiliine cucTteMbl TPUTOHOMETPUYECKUX
YPaBHEHUHU.

Crenenp ¢ IEHCTBUTENBHBIM II0OKa3aTeIeM, CBOMCTBa creneHu. [Ipocreiimme nokazarenbHbIe
ypaBHEeHHUs U HepaBeHCTBa. [loka3zaTenbHas QyHKIUS U ee cBoiicTBa U rpaduk. Yucno e u pyHKIus
y=e*.

Jlorapudm, cBoiictBa jorapudma. Jlecarnunsiii 1 HaTypanbHbIi Jorapudm. IlpeodpazoBanue



norapupMUUEcKuX BoIpakeHU. Jlorapudmuyeckre ypaBHEeHHs 1 HepaBeHCTBa. Jlorapudmudeckas
(GyHKLUS U ee CBOMCTBA U rpaduk.

Crenennas QyHKIMS U ee CBOICTBa U rpaduK. MppamoHaibHbie ypaBHEHUSI.

[lepBuuHBIE IPEACTABICHUS O MHOKECTBE KOMIUICKCHBIX YHCel. /[elicmaus ¢ KOMN1eKCHbIMU
yucnamu. Komnnexcno conpsoicennvie uucna. Mooyne u apeymenm uucna. Tpueonomempuueckas
popma komnnexcnozo yucia. Pewenue ypagnenuti 6 KOMNIEKCHbIX YUCLAX.

Metoa MHTEpBAJIOB JJIs pelieHus HepaBeHCTB. [IpeoOpa3zoBanus rpadukoB QyHKIMIA: CIBUT,
YMHOXEHHE Ha YHCJIO, OTPAKEHHE OTHOCHUTEIIFHO KOOPAMHATHBIX oced. ['paduyeckne meTomp
peuieHusl ypaBHEHUH U HEpaBEHCTB. PellleHne ypaBHEHH M HEPABEHCTB, COAECPIKAIUX IEPEMEHHYIO
0]T 3HAKOM MOTYJIS.

CucrteMbl TOKa3aTeIbHBIX, JIOTAPU(PMHUUECKUX M HPPALMOHAIBHBIX ypaBHEHHH. CHCTEMBI
MOKa3aTeIbHBIX, JJOTAPUPMHUECKIX U UPPAITHOHATEHBIX HEPABEHCTB.

B3anmuo o6partnsie ¢pynkiun. ['paduku B3auMHO 00paTHBIX ()YHKITHIA.

YpaBHEHHUsI, CHCTEMBI YPaBHEHHM C ITapaMETPOM.

@opmyna bunoma Hvromona. Pewenue ypasnenuui cmenenu eviuie 2 CHEYUATbHLIX BUOOB.
Teopema Buema, meopema be3y. Ilpusooumvie u nenpugooumvle mHo2ounenvl. OcHogHas meopema
aneedpvl. Cummempuueckue MHo204neHbl. Llenouucnennvle u yenosHaunbvie MHO20UIeHbI.

Juopanmosvl ypasnenus. Llennvie Opoou. Teopema Pepma o cymme K6aopamos.

Cymmbl u psiovl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubnUICEHUU OClICMBUMETbHBIX YUCEN PAYUOHATILHBIMU.

MHnoocecmsa na KOOpOUHAMHOU NIOCKOCMIU.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, Hepagencmsa o cpeoHux.

[Tonstne mpenena ¢GyHKIUM B TOuke. [lomamue npedena @ynkyuu 6 0OECKOHEYHOCmU.
Acumnmomul  epaguxa @yuxkyuu. CpasueHue OECKOHEUHO MANLIX U OECKOHEeUHO OObULUX.
Henpepvienocms ¢hynkyuu. Ceoticmea nenpepuvignvix pyukyuil. Teopema Betiepwumpacca.

Huddepenuupyemocts Gpynkiuu. [IpousBoanas ¢yHkiuu B Touke. KacarenpHas k rpaduky
¢dbyaknun. ['eomerpudeckuit U (HU3UYECKUN CMBICI TPOU3BOJHON. [Ipumenenue npousz8ooHoOU 6
@uszuxe. IlpousBoanbie aeMeHTapHBIX GyHKIMH. [IpaBuna nuddepennupoBanms.

Bropas nmpousBogHas, ee reoMeTpuIeCcKuil U PU3NIECKUN CMBICT.

Touku ’xcTpeMyMa (MakcuMyma U MUHUMYMa). McciienoBanue sneMeHTapHBIX (QYHKIIUNA HA
TOYKH dKCTpEMyMa, HauOoJIbIlIee U HaMMEHbIIIee 3HaYeHHE C MOMOUIBI0 MPOU3BOIHON. [locmpoenue
epaghukos GyHKyuti ¢ nomowbio npouzeooHvlx. Ilpumenenue npou3so0HOU Npu peuieHuu 3a0ay.
Haxooicoenue axcmpemymos ¢hynkyuti HeCKOIbKUX NEPEMEHHDIX.

ITepBooOpa3znas. Heompenenenuwii mHTEerpan. [lepBooOpa3Hbie 37eMEHTApHBIX (DYHKIIHIMA.
[Tnomane kpuBosuHelHOW Tpaneunn. Popmyna Herorona-Jleiioaumna. OnpeneneHHbI UHTETpalL.
Buviuucnenue nnowadeii niockux ¢pueyp u 06vemos mesn paujenusi ¢ NOMOWbI0 UHMezpad.

Memoowi pewienus yHKYUOHANbHBIX YPAGHEHUL U HEPABEHCMS.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOpus rpadoB 1 KOMOMHATOPUKA

[ToBTOpenue. Mcnonb3oBanue TaOIWIl U AWArpaMM Ui MpEACTaBJICHHs JaHHBIX. PerieHue
3a/la4 Ha MPUMEHEHHE OIMUCATENIbHBIX XapaKTePUCTUK YUCIOBBIX HA0OPOB: CPEAHUX, HAUOOJIBILIETO
Y HAaUMEHBILIETO 3HAYEHUS, pa3Maxa, TUCIIEPCUU U CTaHJAPTHOTO OTKJIOHEeHHs. Brrurcnenue yactor
U BEpOSITHOCTEM cOObITHI. BbluncieHue BeEpOSATHOCTEH B OMNBITaX C PaBHOBO3MOKHBIMU
JJIEMEHTAapHBIMU HcXoJaMu. Vcmonb3oBaHHe KOMOMHATOPHKH. BbluncrieHue BeposiTHOCTEH
HE3aBUCUMBIX COOBITUI. Mcmonb3oBanue GopMymbl CIOKEHHS BEPOATHOCTEH, nuarpamm Diinepa,
JiepeBa BeposSITHOCTeH, (hopmynel beprymnu.

Beposamnocmnoe npocmpancmeo. Axkcuomvl meopuu 8eposamuocmetl.

YcnoBHas BepoaTHOCTh. [IpaBuiio ymMmHOkeHHs BeposiTHOCTEN. DopMysia MoJHON BEPOSATHOCTH.
®opmyia baneca.

JluckpeTHble crydallHble BENMYMHBI M pacnpeneneHus. COBMECTHBIE pacHpeieNeHus.
Pacnipenenenrie cymMMbl M MPOU3BENICHUS HE3aBUCUMBIX CIy4allHBIX BeIWYMH. MaremaTtuueckoe
0’KMJIaHUE U JUCTIEPCHUS CIIYy4allHOW BeNMYMHBIL. MaTreMaTuuecKkoe OXXKUAAHUE U JTUCIIEPCUSI CYMMBbI
CIIy4ailHbIX BEJIMYUH.

bunapnas ciydaiinas Benu4uHa, pacupenenenue bepnyimm. I'eomerpuueckoepacnpeneneHue.
buHommanbHOE pacmpesieieHue U ero CBOMCTBa. [ unepeeomempuueckoe pacnpeoeneHue u e2o
ceoticmea.

HenpepsiBHBIE CitydaiiHble Beau4MHbL. 1110THOCTE BeposTHOCTH. DYHKIMSA paCIPENCIICHHUS.
PaBHOMeEpHOE pacipeneneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempul.



Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanpHoe pacnpenenenue. DyHkuus
Jlanutaca. ITapameTpsl HOpManbHOTO pacupeneneHus. [Ipumepsl ciaydyallHbIX BEIMYHH, IO JYUHEHHBIX
HOPMaJbHOMY 3aKOHY (IOIpEUIHOCTh M3MEPEHMH, POCT 4esoBeKa). [lenmpanvuas npeodenvHas
meopema.

HepasenctBo YeOrmmeBa. Teopema YeOnimeBa u reopema bepHymim. 3akoH OOJIBITNX YUCEIL.
Br16opounslii MeTo1 H3MepeHHst BeposiTHOCTEeH. Poiib 3akoHa OONBIINMX YKCeN B HAyKe, MPUPOJIE U
oOmiecTBe.

KoBapuanus aByx ciny4aiiHeix BenuurH. [lonstre o koaddunuente koppensunu. CoBMecTHbIE
HAOJIOJICHUST JIBYX CIyYaWHBIX BEIWYUH. BwiOopounvlil Kodpduyuenm ropperayuu. Jlumnetinasn
pezpeccusi.

Cmamucmuueckas eunomesa. Cmamucmuka Kpumepus u ee yposeHv sHauumocmu. 1lposepka
npocmeuwux eunomes. JOMnupuueckue pacnpedenenus U Ux CeA3b ¢ MmeopemudecKumu
pacnpedenenuamu. Paneosas xoppenayus.

Ilocmpoenue coomsemcmeuti. HnvekmugHvle u cropvekmugnvie coomeemcmeus. buexyuu.
Jluckpemuas nenpepwvienocms. Ilpunyun Jupuxie.

Koouposanue. /leouunas 3anuce.

OcHnognvle nonamus meopuu epagos. /lepeeswvs. /leouunoe oepego. Ceaznocms. Komnonenmol
cesaznocmu. Ilymu na epaghe. Duineposwi u I amunbmonogol nymiu.

I'eomerpus
10 Kaace, YrimyOneHHBIH ypOBEHb

[ToBTOpEHME.
Pemenne 3amay ¢ wuWcCmosb30BaHUEM CBOWCTB (uryp Ha TmIockocTu. PemieHune 3amad  Ha
JI0Ka3aTeNbCTBO M MOCTPOEHHE KOHTpHIpUMepoB. [IprMeHeHne nmpocTelinX JOrMuecKux MpaBuil.
Pemenne 3amad ¢ MCIONB30BAHMEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLICHHH B IPSIMOYTOJIBHBIX
TPEyroJIbHUKax, (PaKTOB, CBA3AHHBIX C YETHIPEXYTrOJIbHUKaMU. PeleHue 3agau ¢ MCIOJIb30BaHUEM
(bakTOB, CBA3aHHBIX C OKPYXHOCTSMU. Pelienue 3ajau Ha U3MepeHus: Ha IJIOCKOCTH, BBIYUCIICHUS
IUIUH U IUIoIaaen. Pewenue 3adau ¢ nomowbio 6eKmopos u KOopouHam.

Harnsannas crepeomerpus.
IIpu3sma, mapamenenumnes, NUpamMuIa, TETpa’p.

OcHOBHBIE NOHATHSA F€OMETPHUH B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUN U CIIECICTBUS U3
HuX. [lonsamue 06 akcuomamuueckom memooe.

Teopema Menenas onsa mempasopa.

IlocTpoeHne ceyeHMii MHOTOIPaHHUKOB METOJIOM ciefoB. LleHTpanbHOE NMPOEKTHPOBAHUE.
ITocTpoeHnue ceueHnii MHOTOTPaHHUKOB METOA0M IIPOCKIUM.

CkpemuBaromyecss npsiMble B MPOCTPAHCTBE. YTOJ MEXKIY HUMH. Memoowl Haxodcoenus
PAcCmMOoAHULL MeHCOY CKPeWUBAIOWUMUCS NPAMBIMU.

Teopembl 0 mapaIeNbHOCTH NPSAMBIX U IUIOCKOCTEH B mpocTpaHcTse. llapamiensHoe
IIPOEKTUPOBaHUE U U300paxkenue Gpuryp. [ eomempuueckue mecma mouex 8 npoCmMpanHcmse.

[lepneHIuKyIApHOCTH NPSIMOM U IIIOCKOCTU. OpTOroHanbHOE poeKTHpoBanue. Hakionnsle
u npoekuuu. Teopema o Tpex NepneHuKyIspax.

Buovt mempasopos. Opmoyenmpuueckuii mempa’op, KapKacHwlli mempasop, paeHOSPaAHHbI
mempasop. Ilpsamoyeonvhsiti mempas’op. Meouarnwvl u 6umeouarsvl mempas’opa.

Jlocmpausanue mempasopa 0o napannenenuneoaq.

Paccrossnus  mexay ¢urypamu B mpocTtpaHcTBe. OOmUMH  NEpHEHIUKYISp  ABYX
CKPEILUBAIOIINXCS MPSMBIX.

Vsl B npocTpancTBe. [lepneHuKkyIsipHble I0CKOCTH. [1101adb opmo2oHanbHOU npoeKyuu.
Ilepnenouxynsapnoe ceuenue npusmoi. Tpexepannulii u mHococparnviil yeoi. Ceoticmea niocKux y2ioe
mHo2oepanHozo yena. Ceolicmea NIAOCKUX U O8Y2PAHMBIX Y2l08 mpexepanHHnozo yena. Teopemuvl
KOCUHYCO8 U CUHYCO8 OISl MPEXSPAHHO20 Y2ld.

Bunel MHOTOTpaHHUKOB. Passepmixu mHozoepannuxa. Kpamuatiwue nymu na nogeepxnocmu
MHO202CPAHHUKA.

Teopema  Ounepa. llpaBuiibHblE  MHOTOTPAaHHUKHU. /[BOUICMEEHHOCMb  NPABUNILHLIX
MHO202PAHHUKOB.

ITpusma. Ilapamienenunen. CpoiicTBa napamienenuneaa. [IpsamoyronbHslil napamieaenumen.
HaxioHHBIE IPU3MBI.

[Mupamuna. Buasl nupamua. DleMEHTHl MpaBWIbHOW  nupamuabl. [lupamuasl ¢



PaBHOHAKJIOHEHHBIMU peOpaMu U IPaHSIMHU, UX OCHOBHBIE CBOWCTBA.

[Inomaam noBepXHOCTE MHOTOTPAHHUKOB.

Tena Bpamenusi: TUIUHAP, KOHYC, map u cdepa. CedeHus HUIMHApPA, KOHyca W IIapa.
[ITapoBoii cerMeHT, mapoBO CIO0M, APOBOK CEKTOP (KOHYC).

VYceuennas nupamuia 1 yCEUEHHbBIM KOHYC.

Onemenmol chepuueckoui ceomempuu. Konuueckue ceuenus.

KacarenbHble mpsiMbIe U IOCKOCTH. BrimcanHble u onucanHbie cepol. Kacarowuecs cgepoi.
Kombunayuu men epawenus.

11kaacc. YrimyGieHHbIH ypOBEHb

Bextopel 1 koopauHatbl. CymMmma BEKTOPOB, YMHOXKEHHME BEKTOpa Ha YHUCIO. YTOJI MEXIY
BekTopamu. CKalsIpHOE NIPOU3BE/ICHUE.

VYpaBueHnue miaockocTu. Gopmyna pacCTOSHUAS MKy TOUKaMu. YpaBHeHHUE chepbl. Dopmyna
paccmosnus om mouku 0o niockocmu. Cnocobwl 3a0aHusi NPAMOU YPAGHEHUSMU.

Pewenue 3a0au u doxkazamenbcmeo meopem ¢ NOMOWBIO BEKMOPO8 U MeMOOOM KOOPOUHAM.
Dnemenmol ceomempuu macc.

[Tonste ob6bema. OOBEMBbl MHOTOrpaHHUKOB. OOBEMBI TeN BpallleHUs. AKcuomwvl obvema.
Bv1600 ¢hopmyn ob6vemos npsamoyzonvHoco napaiierenuneda, npuzmsl U nupamuosl. opmynvt 0
Haxoxcoenusi 0ovema mempa’aopa. Teopemvl 06 OMHOUWEHUAX 00bEMOS.

Ipunosicenuss unmeepana K 6blMUCIEHUIO 00bEMO8 U nogepxHocmel men epaujenus. Ilnowaow
chepuueckozo nosca. Obvem waposoco cnos. Ilpumenenue 06veMo6 npu peutenuu 3a0ad.

[Tnomane chepsr.

Pazeepmra yununopa u kouyca. Ilnomans NIOBEPXHOCTH IIMIIMH/PA U KOHYCA.

KoMOuHaIimm MHOTOTpaHHUKOB M TEJI BpaI[CHHUS.

[Tono6ue B mpoctpancTBe. OTHOMIEHHE 0OBEMOB U TUIOMIACH MOBEPXHOCTEH MOJ0OHBIX
¢buryp.

Hsuodicenus 6 npocmpancmee: napaiieibHulil NEPEHOC, CUMMEMPUsT OMHOCUMENbHO NIOCKOCHIU,
YEHMPATbHASL CUMMEMPUS, HOBOPON OMHOCUMETLHO NPSMOLL.

Ilpeobpaszosanue nodobus, comomemus. Pewenue 3adau Ha niockocmu ¢ UCNONIb308AHUEM
cmepeomMempuyecKux Memooos.

TEMATHYECKOE IINTAHUPOBAHUE ITPOI'PAMMDbI

AJI'EBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A 10 KJIACC

YMK 1. Anrebpa m Havaima mMareMaruueckoro ananmza. 10 kmacc. Y4eOHUK
Ui 0011e00pa30BaTeNbHBIX OpraHu3aiuii (0a30Bblid U yriyOJIeHHBIN
ypoBHH). B 2 4./ A.T'. Mopakoswuu, I1.B. CemeHoB. — M.: MHeMO31Ha,
2019.

2. AnreOpa w Havama Maremartudeckoro aHanmm3a. 10  kmacc
(mpoGuUIIBHBI YPOBEHB): METOIUYECKOE MOocoOue it yuutens /
A.I''Mopakosuy, I1.B.CemenoB.. — M.: Maemo3una, 2012.

3. Amrebpa u Havyasa MaTemarudeckoro aHaimmza. 10 kumacc.
CamocTosaTensHble pabOTHl [UIsl ydamuxcs oOmieo0pa3oBaTeIbHbIX
yupexaenuit (mpoduibHbiil ypoBens) / JI.A. AnekcanapoBa; Mo pe.
A.I'. MopaxoBuua. — M.: Muemo3suHa, 2012.

4. Anre0pa u Hayalla MaTeMaTH4ecKoro aHanu3a. KoHTposbHbIE pabOThI
s 10 kmacca oOmieoOpa3zoBaTenbHBIX yupexaeHui (mpoduibHbIHI
ypoBenb) / B.M. I'mu3Oypr; mox pen. A.I'. MopakoBuua. — M.:
Muemosuna, 2012.

HanmeHoBaHMe pa3/1e/ioB U TeM Kou-Bo yacoB KonuecTBo Kkp
[ToBTOpenue matepuana 7-9 kiaaccos 5 1
JleficTBUTENbHBIC YKCIIa 12 1
Yucnosble GyHKIUN 10 1
Tpuronomerpuueckue GyHKIHH 24 1
TpuroHomeTpudecKue ypaBHEHUs 10 1




ITpeobpazoBanue TPUTOHOMETPUYECKUX 21 1

BBIPOKCHUI

KommuiekcHbie uncna 9 1

[IpousBoHas 29 2

KombOunaTopuka v BEpOsITHOCTb 7 -

Hrorosoe noBTopeHue 9 1
Hroro 136

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A 11 KJIACC

YMK

1. Anrebpa u Havasma maTemMatuyeckoro ananusa. 11 kmacc. YueOHUK

Uit 0011e00pa3oBaTeNbHBIX Opranu3anuil (0a30BbIi M yriTyOIeHHBIH
ypoBHH). B 24./ A.I'. Mopakosuy, I1.B. CemenoB. — M.: Muemo3uHa,
2019.

Anrebpa u Hawaja MaTeMaThyeckoro aHammsa. 11  kiace
(mpoGuIIBbHBII  YPOBEHB): METOAMYECKOE Tocobue s ydurtens /
A.I''Mopakosuy, I1.B.Cemenos.. — M.: Maemo3uHa, 2012.

Anrebpa ¥ Havajza MaremMaTHdeckoro asanuza. 11  kmacc.
CamocrosTenbHble pabOTHl I ydammxcs oOIeo0pa3oBaTeIbHBIX
yuapexaeHuit (npodunsHblil ypoBens) / JIA. Anekcannposa; MO pel.
A.T'. Mopakosuua. — M.: Muemo3uHa, 2012.

Anrebpa 1 Hayana MaTeMaTuyeckoro aHanusza. KoHTposbHble paboThl
g 11 knacca o6meoOpazoBaTeNbHBIX YUpexkIAeHUN (MpoduabHbIN
ypoenb) / B.M. I'muszbypr; mox pen. A.I. mopakoBwuya. — M.:
Mmuemosuna, 2012.

HaumeHoBaHue pa3ieioB U TeM KoJu-Bo yacos Kosn4yecTBo Kp
[ToBTOpenue matepuana 10-ro kmacca 5 1
MHorousieHsl 10
Crenenu u kopHH. CTeneHHble QyHKIIMT 24
[TokazaTenpHas u JorapupmMudeckas 31
byHKIIUN
[TepBooOpa3zHas 1 UHTETpaI 9
DJIEMEHTbl ~ TEOPUHM  BEPOATHOCTEH U 9
MaTeMaTH4eCKOU CTaTUCTUKU
VYpaBHenuss u  HepaBeHcTBa.  CuHCTEeMBI 33
YpaBHEHUU U HEPABEHCTB
O6o0maroiiee MOBTOPEHUE 15

Hroro 136

I'EOMETPHS 10 KJTACC

YMK

1. Teomerpusa. 10-11 xmacc. YueOHHK i 001e00pa30BaTENbHBIX

opranuzanuii (6a3oBblii M yrayOneHHbl ypoBHH)./JI.C.ArtaHacsH,
B.®. byry3zos, C.B.Kagomues, JI.C.Kucenes, O3.I'.Ilo3Hsk-M.:
[Ipoceemenue, 2020.

I'eometpus.10-11 xmaccsl. COOpHUK pabodux Mporpamm: ydebHoe
nocobue s yuurtenei oOuieoOpaszoBar. opranuzanuii. ba3oblil u
npodunbHbid ypoBeHb /| CocraBurens: T.A.bypmuctpoBa — M.:
«IIpocBemenuey, 2015r.

[Moypounsie  paspabotkm mo  reomerpun: 10  wmacc /
CocraBurens:B.A.fIpoBenko.-M.:BAKO, 2011.

HanMeHoBaHMe pa3eioB U TeM Koa-Bo yacoB KonnuecTBo kp

[ToBTOpenue marepuana 7-9 kinaccos 3




Hexkotopeie cBeneHus U3 INIAHUMETPUH 12 -
Beenenue 3 -
[TapaniensHOCTh MPSMBIX U TUIOCKOCTEH. 16 2
IlepnieH MUK YIISIPHOCTD NPSMBIX U INIOCKOCTEN 17 1
MHororpaHHuku 14 1
O6o0m1aromee MOBTOPEHUE 3

Hroro 68

TFEOMETPHS 11 KJIACC
YMK 1. Teomerpusa. 10-11 xmacc. YueOHHMK 11t 00mIeoOpa3oBaTEIbHBIX

opranuzanuii (6a3oBblii W yrayOneHHbd ypoBHH)./JI.C.ATaHacsH,

B.®. byrysos,

C.B.Kanomies,

[Ipocsemenue, 2020.
2. Teomerpus.10-11 wmaccel. COOpHHK pabodmx Tporpamm: ydeOHOe
nocobue ms yuurtened obmieoOpa3zoBar. opranuzanuii. ba3oBeiii u
npoduibHblii ypoBeHb / CocraButens: T.A.Bypmuctpoa — M.:
«IIpocsemienuey, 2015r.
3. Toypounbie  pa3paboTKM  TO
Cocrasutenb:B.A. SIposenko.-M.:BAKO, 2011.

JI.C.Kucenes, O.I'.Ilo3usk-M.:

reomerpun: 11  wmace /

HanmeHoBaHMe pa3ae/ioB H TeM Kos-Bo yacos KoimnuecTBo Kp
[ToBTOpenue marepuana 10 kmacca 3 -
Bekropsl B mpocTpaHcTBe 6 -

Meto1 KOOpAUHAT B MPOCTPAHCTBE. 15 1

Hunuuap, KOHYC | map. 16 1

OO6beMsI Ted. 17 1

O6o61maroniee NOBTOpPEHKE 11 -
Hroro 68




