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Pabouas nmporpamma no yuebHomy npeamery «MaTtemaTukay (yriryOIEHHBIHN
yYpOBeHb) (IpenMeTHas 00s1acTh «MaTtemaTuka u nHpopMaTrkay) (Iasee COOTBETCTBEHHO
— IporpaMma 1o MaTeMaTUKe, MaTeMaTHKa) pa3paboTaHa Ha OCHOBE defiepaibHON padoueit
MIPOTpPaMMBI 10 yueOHOMY TipeaMeTy «MaTtemaTtuka (yriayOJeHHBIN YPOBEHB)» U BKIFOYACT
MOSICHUTENBHYIO 3aIIUCKY, COJepKaHhe OOy4YeHUs, IJIaHUPYEMbIE pe3yJIbTaThl OCBOCHUS
IPOrpaMMBbl [0 MaTEMATUKE, TEMATUYECKOE TUIAHUPOBAHKE.

[TosicHuTebHAS 3aMMCKa OTpaXkKaeT OOIIME IENH U 3a7a4id U3YYCHUS] MAaTEeMaTHKH,
XapaKTePUCTHKY TCUXOJIOTUYECKUX MPEANOChUIOK K €€ U3YYEeHHI0 O0y4YaroUuuMHCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakKKe MOJIXOJbl K OTOOpY COIepKaHUs, K
ONPEJECICHUIO IUIAHUPYEMBIX  PE3YJNbTaTOB U K CTPYKType TEMaTUYECKOro
TUTAHUPOBAHUSL.

Copepxanne OOy4deHHsI PpacKphIBa€T COJAEp)KATEIbHBIC JIMHHHM, KOTOPBIC
npeaiaraloTcs JUisi 00s3aTelIbHOTO M3YYEHUsl B KaXKJIOM KJacce Ha YPOBHE CPEIIHETO
o011iero oOpa3oBaHusl.

[Inanupyembie pe3yibTaThl OCBOCHHS MPOTPaMMbl MO MaTEeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METaIlpeJMETHBIC PE3yJbTaThl 3a BECh MEPHOJl OOyUYeHHs Ha YPOBHE
CpeIHero o0miero oopa3oBaHus, a TakKe MPEAMETHbBIE JOCTHKEHUS 00y4aromerocs 3a
KaK/JIbI 101 00yUYeHus.

INOACHUTEJBHAS 3AIIMCKA

[Iporpamma no mMaTreMaTvke yriyOoJ€HHOTO YPOBHS Ui 0OyJarOIIUXCsl Ha yPOBHE
cpeadero obmero ooOpa3oBanms paspadorana Ha ocHoBe PI'OC COO ¢ yuérom
COBPEMCHHBIX MHUPOBBIX TpeOOBaHWM, TPEIBABIICMBIX K MaTEeMaTHYECKOMY
o0pa30BaHUI0, U TPAIUIIMA POCCUICKOTO OOpa3zoBaHusa. Peanmuzamusi mporpamMMebl 1o
MaTeMaTHuKe 00ecTieunBaeT OBJIAJICHUE KIFOUEBHIMU KOMITETEHIIUSMH, COCTABIISIIONTUMHU
OCHOBY IS CaMOpPa3BHTHs H  HEMPEPBIBHOTO  0Opa30BaHUs,  IICJIOCTHOCTH
OOIIEKYIbTYPHOTO, JUYHOCTHOTO M  TO3HABATEJBHOTO  PA3BUTHUS  JTUYHOCTHU
oOy4Jaronuxcs.

B nmporpamme 1o maremaTtuke y4TeHbI UACH U MOJoKeHus «KoHIenuu pa3BuTHs
MateMatuyeckoro oOpaszoBanusst B Poccuiickoit ®enepammm». B coorBeTcTBUU C
Ha3BaHUEM KOHIICTIIIUM MaTeMaTHYeCKOoe O0Opa30BaHWE JOKHO, B YACTHOCTH, pelIaTh
3aayy oOecredeHns HEOOXOIUMOTO CTpaHE YHCiIa O0yJarolmuxcsi, MaTeMaTHdecKas
MOJITOTOBKA KOTOPBIX JOCTATOYHA ISl MPOJOJDKCHHUS OOpa30BaHUS IO Pa3THYHBIM
HaIpaBJICHUAM, BKJIFOYAs MPEIOIaBaHNEe MaTEMaTHKH, MAaTEMaTHICCKHE HCCIICOBAHUS,
paboty B cdepe MHPOPMAIIMOHHBIX TEXHOJIOTUN U NPYTUX, a TAaKKe 00eCreueHus s
KQKJIOTO O00YYaroIIerocss BO3MOKHOCTH JOCTIKCHUS MAaTeMaTHYECKOW TOJITOTOBKH B
COOTBETCTBUHM C HEOOXOJAMMBIM €My YypoBHeM. VIMEHHO Ha pelieHue HTUX 3ajad
HalleJIeHa MporpaMmMa 1o MaTeMaTHKE YTITyOJIEHHOTO YPOBHSL.

B snoxy nudposoit tpanchopmarmu Bcex cdep YeIOBEUECKOW ACSTEIHHOCTH
HEBO3MOXHO CTaTh O0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  Xopolen
MaTEMaTUYECKON TMOJATOTOBKU. JTO OOYCIIOBIEHO T€M, YTO B HAIIK JHU PACTET YHUCIIO



CHELMATBHOCTEH, CBS3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHHEM MATEMAaTHKHU: U
B cdepe DKOHOMUKHM, M B OU3HEce, MU B TEXHOJIOTMYECKUX OOJACTAX, U Jaxe B
ryMaHuTapHbIX cepax. Takum oOpa3om, Kpyr oOyyaronmxcs, st KOTOPbIX MaTeMaTHKa
CTAaHOBUTCS 3HAUMMBIM MpeaMETOM, (QYHIAMEHTOM O00pa3oBaHUsl, CYIIECTBEHHO
pacuupsiercs. B Hero BXOAST HE TOJIBKO OOydYaroIIuecs, IUIAHUPYIOLIUE 3aHUMAThCS
TBOPUYECKON W HCCIEI0BaTENbCKOM pabOTOM B 00JIacTM MaTeMaTHKH, WH(GOPMATHKH,
(Gu3MKN, S5KOHOMHUKM U B JIPYrHMX OOJAcCTsIX, HO M Te, KOMy MaTeMaTHKa HY>KHa s
UCIIOJIb30BaHUs B IPO(ECCUX, HE CBS3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpuknanHas 3HaYUMOCTH MaTEeMAaTHKH OOYCJOBIEHA TeM, YTO €& MpeaMETOM
ABIISAIOTCA (PyHAAMEHTaJIbHbIE CTPYKTYphl HAILLIEr0 MHUpa: MIPOCTPAHCTBEHHbIE (POPMBI U
KOJIMYECTBEHHBbIC ~ OTHOIICHUS, (YHKIMOHAIbHBIE 3aBHCUMOCTH U  KaTeTOpUHU
HEONPEeNeIEHHOCTH, OT MPOCTEUINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIBITE, 10
JOCTATOYHO CJIOXKHBIX, HEOOXOAUMBIX JJIs1 pa3BUTHSI HAYYHBIX U TEXHOJIOTUYECKUX UJIEH.
be3 KOHKpETHBIX MaTeMaTHYEeCKHX 3HAHUW 3aTPyJHEHO TMOHUMAaHUE MPUHIIUIIOB
YCTpPOMCTBA U HCIOIb30BaHUSI COBPEMEHHON TEXHUKH, BOCHPHUITHE U MHTEPHpPETALUs
pa3HOOOpa3HOW  COLMANbHOM, HSKOHOMHUYECKOH, MOJUTHYECKOW  HMH(OpMalMH,
Mano3(pQpexkTrBHA MOBCEIHEBHAs NpaKTUYECKas JeATeIbHOCTh. Bo MHOrmx cdepax
po(hecCHOHATIBHOM AEATETbHOCTU TPEOYIOTCS YMEHUS BBIIOJIHATH pACYEThI, COCTABIIATh
AITOPUTMBI, TMPUMEHATh (HOPMYINBI, TPOBOAUTH TEOMETPUUYECKHUE HW3MEpPEHUs U
IOCTPOEHUS, YUTaTh, 00pabaThIBaTh, HHTEPIIPETUPOBATH U MPEACTABISATH HHPOPMALIIO
B BUJI€ TaOJHII, AUarpaMM U rpauKoB, MOHUMATh BEPOSATHOCTHBIN XapaKTep cilydyalHbIX
COOBITH.

OAHOBpPEMEHHO € pacliupeHHeM cdep MPUMEHEHHUs] MAaTEMaTUKU B COBPEMEHHOM
oOmecTBe Bc€ 0oJjiee BaXXHBIM CTAHOBHUTCS MATEMAaTHYECKUH CTHJIb MBIIUICHUS,
MPOSIBIISIIONIUICS B OINpenelEHHBIX YMCTBEHHBIX HaBBIKax. B mporecce u3yueHus
MaTeMaTHUKUd B apceHall MPUEMOB U METOJOB MBIIIJICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOYAKOTCS MHAYKIUS U AEAYKIHs, 0000IIeHHe U KOHKPETH3alus, aHAJIU3 U
CUHTE3, Kiaccu(UKaIus U cucreMarusaiusi, abcrparupoBanue u aHainorusi. OObeKThI
MaTEeMaTHUECKUX YMO3AaKIIOUECHUH, TpaBWiIa WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHU3M  JIOTHYECKUX  IOCTPOEHUM,  CIOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopmyapoBaTh, 00OOCHOBBIBATH W JOKa3bIBAaTh CYXKICHUS, TEM CaMbiM (OPMHUPYIOT
JOTUYECKH CTWJIb MBIIUICHUA. Beaymas poib NPUHAMICKHUT MaTEeMaTHKE B
(GOpMUPOBAHUN ANTOPUTMUYECKOW KOMIIOHEHTHI MBILIUICHUS W BOCHUTAHUM YMEHHI
JeCTBOBATh MO 3aJlaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBAaTh HW3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B mporiecce pelieHusi 3aad — OCHOBBI JUIsl OpraHU3alud
yueOHOW JesITeNbHOCTH Ha YpOKAaxX MaTeMaTWKH — pa3BUBAIOTCS TBOpYECKas U
MPUKJIaTHAS CTOPOHBI MBIIILIICHUS.

OOyuenne mMaTemMaTHKe JAET BO3MOXKHOCTh Pa3BUBaTh y OOYyYaIOIIUXCS TOYHYIO,
palMoHaNbHYI0 U MHGOPMATUBHYIO pe€4yb, YMEHUE OTOMpaTh HauOoyiee MOAXOASIINE
S3bIKOBBIE, CHMBOJHMYECKHUE, TpaduyecKue CpeicTBa sl BBIPAXKEHHUS CYXICHUU U
HarJIsAHOTO UX MPEACTABICHUS.



HeoOxoaumMbiM KOMIIOHEHTOM 0OMIel KyJIbTypbl B COBPEMEHHOM TOJKOBAaHHUU
ABJIETCS 0011I€€ 3HAKOMCTBO C METOJIaMU MTO3HAHUSA JEHCTBUTEILHOCTH, MIPEICTABICHHE
O MpeaMeTe M METOJIe MAaTeMAaTHKH, €ro OTJIWYHUSAX OT METOJOB €CTECTBEHHBIX U
TYMaHUTAPHBIX HAyK, 00 OCOOEHHOCTSIX TPUMEHECHUS MATEeMAaTHKWA ISl PEIICHUs
HAyYHbIX U NMPUKIATHBIX 33/a4. TakuM 00pa3oM, MaTeMaTuieckoe 00pa3oBaHre BHOCUT
CBOM BKJIaJ B (hOpMUpOBaHKE OOLIEH KYJIbTYphI YEIOBEKA.

N3yyenne MareMaTWKu CIOCOOCTBYET SCTETUYECKOMY BOCHHUTAHHUIO YEJIOBEKa,
MOHUMAHUIO KPAacCOThl W W3AIIECTBA MAaTEMATHUYECKHX PACCYXICHUHN, BOCIPUATHIO
reOMETPUUECKUX POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[TpuopureTHbiMu HesiMU 00ydeHuss maTeMatnke B 10—11 kinaccax Ha yrimy0aéHHOM
YPOBHE MPOJIOKAIOT OCTABATHCS:

dbopMHpOBaHHE IEHTPAIBHBIX MAaTEeMAaTHUYECKUX TMOHSATUH (YKCIO, BEIWYMHA,
reoMeTpuyeckas (Qurypa, TIepeMeHHas, BEpPOSITHOCTh, (YHKIHS, MPOU3BOIHAS,
MHTErpai), 00eCreynBaOIMIUX IPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MATEMATUYECKOTO
oOpa3oBaHus 00yYaOIINUXCS;

MOJIBEICHHE OOYYaloMIMXCSd Ha JOCTYIIHOM [IJI1 HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPYXKAIOIIET0 MUPA, TOHUMAHUIO MAaTEMAaTUKHA KaK YacTH
oO1Iel KyJIbTYphI YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTYalIbHBIX W TBOPUYECKUX CIOCOOHOCTEH oOydaronuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MUCCIIEIOBATEICKUX YMEHUNU, KPUTUUYHOCTH MBIILUICHUS,
WHTEpeca K U3YUCHUIO MaTEMaTHKW;

dopmupoBanre (QYHKIIMOHAIBHON MaTEeMaTHYECKOM TPaMOTHOCTU: YMEHUS
pacno3HaBaTh MaTEMaTHYECKHWE AaCHeKThl B pPEalIbHBIX JKU3HEHHBIX CHUTYyallMsIX U
npyl  M3yYEeHUH JAPYTHX YyYEeOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTCH U
3aKOHOMEpPHOCTEH, (QOpMyIMpoBaTh WX Ha s3bIKE MaTeMaTUKH M  CO3/1aBaTh
MaTeMaTUYeCKUe MOJIENIM, MPUMEHSTh OCBOCHHBIM MaTeMaTWYeCKWi ammapar s
peIIeHNs TMPaKTHKO-OPUCHTUPOBAHHBIX 3a/ad, HMHTEPIPETUPOBATh W OIICHWBATh
MOJIYYCHHBIC PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMU cojiepkaHusi mateMatuku B 10—11 kiaccax yrinyOia€HHOTO
ypoBHs  sBISIIOTCS:  «YUucna W BBIUMCHEHHS», «AnreOpa» («AnreOpandeckue
BBIPOKEHUS», «YPaBHEHUS U HEPABEHCTBa»), «Hawyama mMareMaTnyeckoro aHammsay,
«T'eometpusi»  («['eomerpuueckue ¢urypsl U HUX CBOMCTBa», «V3Mepenue
TE€OMETPUUYECKUX BEIUYHH»), «BepoATHOCTh W cTaTucTuka». JlaHHBIE JIMHUU
pa3BUBAIOTCS MAPAILIEIBHO, KaXk/1asi B COOTBETCTBHH C COOCTBEHHOM JIOTUKOMN, OJTHAKO HE
HE3aBHCHUMO OJIHA OT APYTOi, a B TECHOM KOHTAaKTe U B3auMoeicTeun. Kpome 3Toro, nx
OOBENUHSACT JIOTHUECKas COCTABJIAIONIAS, TPATUIIMOHHO TPUCYIIAs MaTEMaTHKE H
MPOHMU3BIBAIONIAS BCE MaTEeMaTHYECKHE KypChl M COJACPXKATCIbHBIC  JIMHHH.
ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUIMHU:
olpesesieHNe, akCuoma, Teopema, CIEJICTBUE, CBOMCTBO, MpU3HAK, JOKAa3aTEIbCTBO,
paBHOCWIbHBIE  (HOPMYITUPOBKH,  yMeHHe  (QopmymupoBaTh  oOpaTHOE U
MPOTHUBOIOJOXKHOE  YTBEPXKACHUE, MPUBOAUTH MPUMEPhl U  KOHTPHPUMEPHI,



UCIONB30BaTh METOJ MAaTEeMaTHUeCKONM MHIYKIMH, TPOBOAUTH JOKa3aTelbHbIC
paccyXJieHus Tpu pEIIeHUH 3a/]ady, OILICHUBATh JIOTHYECKYI0 MPaBWIBHOCTD
pacCcykJIeHU» OTHOCUTCA KO BCEM Y4YEOHBIM KypcaM, a (hOPMHUPOBAHHE JIOTHMUECKHUX
YMEHHM paclpeienseTcss Mo BCeM rojaM OOy4YeHHs Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO maremaTHka sBIsI€TCA 00513aTEIBHBIM MIPEIMETOM
HAa JAaHHOM YypOBHE oOpa3oBanus. Hacrosmieln mporpamMmoil 10 MaTeMaTHKE
npeaycMaTpuBaeTcad M3ydeHue ydeOHoro mpenMera «MaremaTtuka» B paMKax TpEX
yu4eOHBIX KypcoB: «Aurebpa M Haudajga MaTeMaTHYEeCKOro aHamuza», «['eomeTpus»,
«BepoaTHoCTh U cTaTUCTHKa». DOPMHUPOBAHUE JIOTHUYECKUX YMEHHUM OCYIIECTBIISIETCS Ha
MPOTSDKEHUH BCEX JIET OOy4YeHWsT Ha ypOBHE CpEeIHEro oO0miero oOpa3oBaHHs, a
AJIEMEHTHI JIOTHUKHU BKJIIOYAIOTCS B COJIEP)KaHNE BCEX HA3BAHHBIX BBIINIE YIEOHBIX KYPCOB.

OOmiee KOJIMYECTBO 4YAacOB, HAINPABIEHHBIX Ha H3YYEHHE MaTEeMAaTHUKU
Ha yriayoneHHoM ypoBHe — 544: B 10 knmacce — 272 vaca (8 wacoB B Heznenro), B 11 kmacce —
272 qaca (8 4acoB B HEJIEIIO).



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOT'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasKIaHCKOr0 BOCIIATAHMA:

COPMUPOBAHHOCTh TPAXKIAHCKON IMO3UIIMK OOYYAIOIIErocsl Kak aKTHBHOIO H
OTBETCTBEHHOTO Y/IEHa POCCHUHCKOrO OOIIECTBA, MPEACTABICHHE O MAaTEeMaTHYECKHX
OCHOBAxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, ABJICHUH, MPOLEAYP IPaXkaaHCKOTO
o01ecTBa (BBIOOPHI, OMPOCH M JIPYroe), YMEHHE B3aMMOJICHCTBOBATh C COIMATbHBIMU
UHCTUTYTaMHU B COOTBETCTBHMH C MX (PYHKIUAMHU M Ha3HAUCHUEM,

2) IATPHOTHYECKOI0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh POCCHUHCKOM TPaXKIAHCKOW HJICHTUYHOCTH, YyBaXKEHHUS
K MPOIUIOMY M HACTOSIIEMY POCCUHMCKOW MaTEMaTHKH, LIEHHOCTHOE OTHOIICHUE
K JOCTHKCHUSAM POCCHUHUCKHUX MAaTEMaTUKOB M POCCHMCKOM MaTEMAaTUYECKOM IIKOJBI,
MCIIOJIB30BaHUE ITUX JIOCTUKEHUM B IPYTUX HAyKax, TEXHOJOTHIX, cPpepax SKOHOMHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHWE JYXOBHBIX IIEHHOCTEM POCCHUICKOro Hapoja, CchHOPMHPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO TIOBEJEHHUS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAYKU U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOIO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTEeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYas OCTETUKY MATEMATHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ad, PEIICHWH, PaCCyKICHUW, BOCIPUUMUYUBOCTH K
MAaTEMAaTHYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3NYECKOro BOCIIMTAHMS:

c(OpMHUPOBAHHOCTh YMCHHS TPUMEHSATh MaTeMaTHYECKHE 3HAHHS B HMHTEpecax
3I0pOBOTO W 0Oe€30macHoro oOpa3a »KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBbIO  (30pOBOE MHUTAaHHE, COATAHCHUPOBAHHBIA PEXUM 3aHATHH M OTAbIXA,
peryisipHas pu3udeckasi akTHBHOCTb), (PH3UIECKOE COBEPIICHCTBOBAHUE TIPH 3aHATHUSX
CTIOPTHBHO-030POBHTEIHLHON JCSITEILHOCTHIO;

6) TPY10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYAy, OCO3HAHHUE IIEHHOCTH TPYIOIHO0US, UHTEPEC K Pa3IMYHBIM
chepaM TIpOPECCHOHATBHON JEATENBHOCTH, CBS3aHHBIM C MAaTEMaTHKOM U €€
HPUIOKEHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBLIA BhIOOp Oyaymiei mnpodeccuu u
pEann30BLIBATE COOCTBEHHBIE JKH3HEHHBIE IUIAHBI, TOTOBHOCTH U CIOCOOHOCTH K
MaTeMaTH4eCKOMy OOpa30BaHUIO M CaMOOOPa30BaHHMIO HA TPOTSHKEHHUH BCEH KHU3HHU,
TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHMH IPAKTHYCCKMX 3a1a4 MaTeMaTHYECKOM
HAITPaBJIEHHOCTH,



7) 3KOJIOTHYECKOT0 BOCTIHTAHUS:

c(hOpPMHUPOBAHHOCTH IKOJOTUYECKON KYJIBTYPhl, HOHUMAaHUE BIUSHUS COLIMAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLIMAIBHON CpeJIbl, OCO3HAHUE
rII00aNbHOTO  XapakTepa JKOJIOTMYECKUX MpoOJeM, OpHEHTalus Ha MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUW JUIs pelieHHs 3aJad B O0JIaCTH OKpYXalomlel cpemsl,
IUTAHWPOBAHMUE TOCTYNKOB M OLICHKM HMX BO3MOXKHBIX NMOCIEACTBUM ISl OKPY’KarOLIEH
Cpenbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIECTBEHHOW MPaKTUKU, TOHHUMaHUE MaTeMaTUYECKOM HayKu Kak
cdepbl 4eJIOBEYECKOM JI€ATEIbHOCTH, 3TAllOB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHS
UMBUJIM3AINK, OBJAJCHUE SI3bIKOM MaTEeMaTUKU W MaTEMaTUYECKOM KyJIbTYpOu Kak
CpPEICTBOM  IIO3HAHHUS  MHpPA, TOTOBHOCTh  OCYUIECTBJISATH  HPOEKTHYHO U
MCCJIEOBATENBCKYIO IEATEIBHOCTD HHANBUYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbpTare mzyueHuss MaTeMaTUKU Ha YPOBHE CpEHEro 0oO0Iero oopasoBaHus
y oOyuaromerocsi OyayT copMUpOBaHbI MMO3HABATEIIbHBIC YHUBEPCAJIbHBIC y4EeOHbIC
JEeNUCTBUSI, KOMMYHUKATHBHBIC YHUBEpPCAIbHBbIC ydeOHbIC NEUCTBHS, PETYJISTUBHbBIC
YHUBEpCaAIbHBIC yIeOHBIC TEHCTBUS, COBMECTHAS ICSITEIHHOCTD.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIEe HeiiCTBUS
Bba3oBble Jlornueckue 1ecTBUs:

BBISIBISITD M XapaKT€pU30BAaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTHYECKHUX
OOBEKTOB, MOHITHH, OTHOIIEHUNH MEXIY MOHATHAMH, (HOPMYIHpPOBATH ONpPEIEICHUS
MOHSATUM, YCTAaHABIIMBATH CYIIECTBEHHBIN MpU3HAK KJIacCU(PHUKALUMK, OCHOBAHUS IJIs
000O0LIEHNS U CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, ((OPMYIUPOBATH U IPEOOPA30BLIBAT CYKICHHS: YTBEPAUTEIbHbIE
U OTpHLIATEIbHbIC, €IMHUYHbIE, YACTHBIE U O0IINE, YCIOBHbIC;

BBISIBJISITh MAaTEMaTHYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOPEUHUS
B (akrTax, MaHHBIX, HAONIOMEHUAX W YTBEPXKICHUAX, MpeajiaraTb KPUTEPHUH TS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JIeJIaTh BBIBOJIBI C MCITOJIb30BAHUEM 3aKOHOB JIOTHKH, 1€ TyKTUBHBIX U MHTYKTUBHBIX
YMO3AKJIIOYECHHUM, YMO3aKIIOUEHUH 110 aHAJIOTUU;

IPOBOJUTh CAMOCTOSITEIBHO JI0KA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHUIN
(npsiMble U OT TMPOTHUBHOIO), BBICTpaMBaTh APIYMEHTAIUIO, NPHUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

BBIOWPATH CIOCO0 pelieHus y4eOHoM 3a7aun (CpaBHHBATh HECKOJIBKO BapHAHTOB
peuieHus, BHIOUpaTh HauboJee MOAXOIAIINI ¢ YYETOM CaMOCTOSTENIbHO BBIIEICHHBIX
KpUTEPHUEB).



ba3oBble Hcciien0BaTeIbCKHE JEeHCTBHA.

WCIIOJIb30BaTh  BOMPOCHI KaK HCCIIEIOBATEIbCKUM  MHCTPYMEHT  ITO3HAHUS,
(dbopMynHpoOBaTh BOMPOCH, (DUKCHUPYIOIMHNE POTUBOPEYHE, TPOOIEMy, YCTaHABINBATh
HCKOMOE U JJaHHOE, (DOPMUPOBATH THUIIOTE3Y, API'YMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

MPOBOJAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HUCCIEIOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOoro OOBEKTa, SBJIEHUs, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, MPOLECCAMMU;

CaMOCTOSTEILHO (OPMYIHPOBAaTH OOOOIICHHWS ¥ BBIBOJALI 10 pe3yJbTaTaM
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIEHUBATh JIOCTOBEPHOCThH IMOJYyUYECHHBIX
pe3yJbTaTOB, BRIBOJAOB M O0OOIICHUI;

MIPOTHO3UPOBATh BO3MOXHOE€ pa3BUTHE IMPOLECCA, a TAaKKE BbIIBUTaTh
MPEATNOI0KEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanueii:

BBISIBIIATH Ie(PUIMTHI HH(OPMAIUH, TAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BOMPOC
U JJIA pELICHUs 3a1a4H;

BbIOMpaTh HMH(OPMALMIO W3 HCTOYHUKOB PpA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh MH(POPMALIUIO PA3JIMYHBIX BHUIOB U (PopM
IIPEICTaBIICHMS],

CTPYKTYpUpOBaTh HHGOpPMALIMIO, NPEACTaBIATh €€ B pPA3NIUYHBIX (popMmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHHMBATh HAJA&KHOCTh MH(POPMALMU MO CAMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE y4eOHbIE AeHCTBUS:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXKICHHUS B COOTBETCTBHUM C YCIOBUSIMHU
U LEISIMU OOILEHHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
NMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pELIEHUs 3a]a4l, KOMMEHTUPOBATh
MOJIyYeHHBIA PE3yNbTaT;

B Xo0Ae OOCYKIEHMs 3alaBaTh BOMNPOCHl MO CYLIECTBY OOCYKOAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/adyu, BbICKA3bIBaTh MJIEH, HALIEJICHHbIE HAa MOUCK pPELICHMUS,
COMOCTAaBIISATh CBOM CYXACHUS C CYXICHUSAMH JIPpYyTUX YYacTHUKOB JUaIora,
OOHapy>KMBaTh pa3JIMuUe U CXOJCTBO MO3ULIUNA, B KOPPEKTHOU hopme dhopMynrpoBaTh
pPa3HOIIIACHsl, CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YyJbTaThl PEIICHUs 3aJaud, SKCIEPUMEHTa, HWCCIEAOBaHMS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe YHHBEpCAJbHbIE Y4eOHbIE NeHCTBUA
Camoopranu3anus:

COCTaBJISITh TJIAH, AJITOPUTM PEIICHHUS 3a/1a4H, BHIOUPATH CIIOCO0 PEIIeHUs ¢ YIETOM
UMEIOIUXCA PECypCOB U  COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpOBaThb M
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOW MH(OPMAIIUH.
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CaMOKOHTPOJIBb:

BJIQJICTh HABBIKAMHU ITO3HABATEIILHON pPe(IICKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA M MBICIHMTENIBHBIX TMPOILIECCOB, MX pe3yJbTaTOB, BIAJIETh CIOCOOaAMU
CaMONPOBEPKH, CAMOKOHTpPOJISL Mpoliecca M pe3yibTaTa PEIIEHUsS MATeMAaTHYECKOU
3a]1a4H;

OpEeIBUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpPH pPEIICHUH 3a/1ayH,
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IAaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa ILIEIW M YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTHKEHUSI WITH HEJOCTHXKEHUS PE3yJIbTaTOB IESITEIbBHOCTH, HAXOIUTh OLIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHas1 1eSITEJIBHOCTD:

MMOHUMATh U UCIIOIb30BaTh TPEUMYIECTBA KOMAaHIHON U UHANBUIYAJIbHON paOOThI
OpU peuleHUH Y4YeOHbIX 3a/4ady, NPUHUMATh LE€Jb COBMECTHOM JESTENIbHOCTH,
IUIAHUPOBATh OPraHU3allMl0 COBMECTHOM padoThl, paclpenesiarh BHABI padoT,
JIOTOBapUBaThCs, OOCYXAaTh IMpOLECC M pe3ylpTaT padoTel, 0000IaTh MHEHUS
HECKOJIBKMX JIHOJEH;

y4acTBOBaTh B TIPYNIOBBIX (QopMax paboTsl (00CyxkaAeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U UHBIE), BBITIOJIHATH CBOIO 4aCTh Pa0OTHI U KOOPIUHUPOBATH CBOU
NEHCTBUS C APYTUMHU YI€HAMH KOMaH/]Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMiA
MPOIYKT MO KPUTEPUAM, CPOPMYJIUPOBAHHBIM YHACTHUKAMH B3aUMOJECHCTBUS.

IIpeaMeTHble pe3yJbTaTbl OCBOCHUS (eaepalibHOM paboyel Mporpammbl MO

MAaTEMATUKC IIPCACTABJICHEI I10 I'OAaM O6y‘-IeHH$I B paMKax OTACJIbHBIX yLIe6HI>IX KYpCOB
B COOTBCTCTBYIOIIUX pa3aciiax HaCTOHIlleﬁ IIporpaMMBlI.
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3 A

INOACHUTEJIBHAS 3AIIMCKA

VY4eOHbIi Kypc «Anredpa U Hayana MaTEMaTUYECKOIO aHAJIN3a» SIBISIETCS. OJHUM
u3 HauOoJjiee 3HAYUMBIX B IIPOrpaMMe CpelHEero oouero odpa3oBaHMs, MOCKOJbKY,
C OJHOM CTOPOHBI, OH 00€CIEUYMBAET MHCTPYMEHTAJIbHYIO 0a3zy IJs M3y4eHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYro CTOpPOHBI, (POPMHPYET JOTMUECKOE H
a0CTpaKTHOE MbIIUIEHHE OOy4alolMXCsli Ha YpOBHE, HEOOXOAMMOM JJisi OCBOCHHUS
uHPOpMaTUKH, OOLIECTBO3HAHMS, HUCTOPUHU, CIOBECHOCTH U APYTUX AUCLUMILIMH. B
paMKax JAaHHOTO y4eOHOro Kypca 0OydarolIuecs OBJIAJI€BAlOT YHUBEPCAIBHBIM S3bIKOM
COBPEMEHHOU HayKH, KOTOpas dopMmynupyer CBOU JNOCTUKCHUS B
MaTeMaTU4ecKoil opme.

VY4eOHblil Kypc ajireOpbl M1 Hayaja MaTeMaTUYECKOro aHalIn3a 3aKJIabIBAET OCHOBY
JUI  YCHEIIHOTO OBJAJCHHUS 3aKOHaMH (PU3UKHU, XUMHH, OHOJOTHHM, TNOHUMAaHUS
OCHOBHBIX TEHICHIMN pPa3BUTHS SKOHOMUKH M OOILECTBEHHOW J>KHU3HHU, IO3BOJSET
OPUEHTUPOBATbCS B COBPEMEHHBIX LHUPPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO UCIIOJIb30BaTh UX IS JaJbHEHUIIEro 00pa30BaHUs U B MOBCEAHEBHOMN KU3HU.
B To ke Bpems oBiangeHue  aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMU
KOHCTPYKUUSMHU aireOpbl 1 MaTeMaTHYE€CKOrO aHajiu3a Pa3BUBAET YMEHUE HaXOAMUTh
3aKOHOMEPHOCTH, 0OOOCHOBBIBATh MCTHUHHOCTb, JTOKa3bIBaTh YTBEPXKIECHUS C IOMOIIbIO
WHAYKIUU U PacCyXJaTh AEAYKTHBHO, MCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3ALIMIO,
abcTparupoBaHue U aHaJIOTHIO, dbopmupyet KPEaTUBHOE U KPUTHUYECKOE
MBIIUICHUE.

B xone nzydyenust yueOHoro kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHaIN3a»
oOyuJaroluecs MoJIy4yatoT HOBBIM ONBIT PEIICHUs MPUKIIAAHBIX 33]1a4, CAMOCTOSITEILHOTO
IIOCTPOCHUSI MAaTEMAaTUYECKUX MOJENEN peajbHbIX CUTyalHi, WHTEpPIpETAlUn
IIOJIYYEHHBIX PELICHNUN, 3HAKOMATCS ¢ IPUMEPAMU MaTEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE, HAYKE U MCKYCCTBE, C BBIJAIOIIMMUCS MAaTEMAaTHYECKUMH OTKPBITUSIMU U UX
aBTOPAMH.

VY4eOHbIi Kypc 001ajaeT 3HaYUTENbHBIM BOCIIUTATEIbHBIM MTOTEHLIMATIOM, KOTOPBIN
peanM3yeTcss Kak uepe3 Y4YeOHbI MaTepuan, CHocOOCTBYHOWUN (HOPMUPOBAHUIO
HAyYHOTO MUPOBO33pEHUS, TaK U uepe3 cretnuky yueOHo AesTenbHOCTH, TPeOyIoIei
MPOJOJKUTEIPHON KOHIIEHTPAlMM BHUMAaHHS, CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH W
OTBETCTBEHHOCTH 32 MOJYYECHHBIN pE3yJIbTaT.

B ocHoBe Meronuku oOyueHus anreOpe M HayajlaM MaTeMaTHYECKOTO aHalIu3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B crpykTtype yuebHOro kypca «Anrebpa u Hadajga MaTEMaTHUECKOIO aHaIM3a»
BBIJICJICHBI CIIEYIOIME COAECPKATENBHO-METOANYECKUE JIMHUM: «HHUCIa 1 BBIYNUCICHUNY,
«DyHkuu U rpadpukn», «YpaBHEHHS W HepaBeHCTBa», «Hauama matemaTtniyeckoro
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aHanuza», «MHOXecTBa M Joruka». Bce OCHOBHBIE coaepKaTelbHO-METOANYECKUE
JMHUU U3Y4YaloTCsl HAa MPOTSHKEHUU ABYX JIET OOy4eHHs Ha YpOBHE CPEIHEro OOIero
o0pa30oBaHuUsl, €CTECTBEHHO JOIMOJHSS YT Apyra W MOCTENEHHO HACHIIAsICh HOBBIMU
TeMaMu U pasnenamu. J[aHHbBIN yueOHBIA Kypc SIBISIETCS MHTETPATUBHBIM, MMOCKOJIBKY
oOBeuHSIET B ceOe COJEp:KaHUe HECKOJIbKMX MAaTeMAaTUYECKUX JUCIUIUIMH, TAKMX KaK
anredpa, TPUTOHOMETPHS, MATEMAaTHUYECKHI aHATIN3, TEOPUS MHOKECTB, MAaTEMAaTHYECKast
joruka u apyrue. [lo Mepe Toro kak oOyuaromiiecsi OBIaieBalOT BCE Oosiee MIMPOKUM
MaTeMaTUYeCKUM  alapaToM, y HHUX  TIOCIEJOBaTENbHO  (GOPMHUpPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MATEeMAaTUYECKYI0 MOJENb peajbHOW CHUTYyalluH,
NPUMEHSTh 3HAHUS, TOJIYYCHHbIE NPH H3YYEHUU Y4YEOHOro Kypca, ISl pelieHus
CaMOCTOSITENIFHO  COPMYJTUPOBAHHOM  MaTeMaTWYeCKOW  3aJadd, a  3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpHO-MeTOAUYECKass JIMHUS «Yucina W BBIYUCICHUS 3aBepIIacT
(bopMHpOBaHKE HABBIKOB HCITOJIb30BAHNUS IEHCTBUTENBHBIX YHCEI, KOTOPOE OBLIO HAYaTo
Ha YpOBHE OCHOBHOTO 00111ero oOpa3oBanus. Ha ypoBHe cpennero oo1iero oopa3oBanus
0co0oe BHUMaHHUE yJensieTcss (POPMUPOBAHUIO HABBHIKOB PAIMOHAIBHBIX BBIUMCICHUMH,
BKJIFOYAIONTUX B ce0s MCTMOIb30BAaHUE PA3IMUHBIX (OPM 3aIUCH YHCIIa, YMEHHUE JENaTh
MPUKUJIKY, BBITOJIHATH NPUOIMKEHHBIC BEIYUCIICHUS, OLICHUBATH YHCIIOBBIE BHIPAKCHMUS,
paboTaTh ¢ MaTeMaTUYECKUMH KOHCTAaHTAaMHU. 3HAKOMBIE OOYYaroIIMMCS MHOXECTBA
HATypaJbHBIX, IENbIX, PAlUOHAIBHBIX M JEHCTBUTEIBHBIX YHCEN JOTOJHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX YHCeNl. B KaXXIOM M3 3TUX MHOXECTB paccMaTpUBaIOTCA
CBOMCTBEHHBIE €My chHenuuYecKrue 3agayd ¢ OMepaluu: JeJCHHe Hallemo,
ONEPUPOBAHUE OCTATKaMU Ha MHOXECTBE ILIENbIX 4YHCel, OcoOble CBOWCTBa
palMoHANbHBIX W HPPALMOHAIBHBIX YHCeN, apu(METHYecKHue Omepalnu, a TaKke
U3BJICYCHHE KOPHS HATypaldbHOW CTETIEHH Ha MHOXECTBE KOMIUJICKCHBIX YHCEN.
bnarogapss mociieoBaTeIbHOMY pPACIIUPEHUIO Kpyra HMCIOJIb3yEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOXHOCTSIMH WX TPUMEHEHHS /I PEHICHHUS Pa3IudHbIX 3a7ad
dbopmupyeTcsi TpeACTaBICHUE O E€IMHCTBE MAaTeMaTHKW Kak Hayku U €€ pPOJH B
MOCTPOCHUN MOJENIEH pealbHOTO MHUpA, IMUPOKO HCIMONIB3YIOTCA O00OIIeHHe U
KOHKpETH3aIHsI.

JInaus «YpaBHEHUs 1 HEPABEHCTBA» PEaTU3yeTCsl Ha MPOTSHKEHUU BCETO OOyUCHHUS
Ha YpOBHE CpPeIHEro 00IIero o0pa3oBaHms, MOCKOIBKY B KakIoM paszzaene [Iporpammel
IpEeIyCMOTPEHO pEelIeHHe COOTBETCTBYIOIIMX 3anad. B pesynbrate oOydaromuecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHHS PAIMOHATBHBIX, HUPPAIMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUICCKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKKe 3aJad, coJepKaluux mnapaMmerpbl. llomydyeHHBbIE yMEHHS HIMPOKO
UCTIONB3YIOTCS TIPY MCCIEOBaHNN (YHKIIUH ¢ TTIOMOIIBIO MPOU3BOIHOM, P PEIICHUU
NPUKIAAHBIX 3a7a4 W 337a4 HAa HAXOXKJCHUE HAWMOOJBIINX U HAUMEHBIINX 3HAYCHHM
bynkuuu. JlaHHas copepkaTenbHas JUHUSA BKIIOYaeT B ceOs Takke (GOpMHUpPOBAHUE
YMEHHHA BBIONHATH pacuy€Ttel 1o QopmynaMm, mnpeoOpa3oBaHUS pPAIMOHATBHBIX,
UPPALMOHATBHBIX ¥ TPUTOHOMETPUUYECKUX BBIPAKEHUW, a TaKXKe BBIPAKCHUH,
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CoAepKalMX CcTeneHu u Jjorapudmbl. braromaps wu3ydeHHIO aiare0panyeckoro
MaTepuanga MPOUCXOAMUT JalbHEWIIEe PAa3BUTHE AJITOPUTMHUECKOIO U aOCTPAaKTHOIO
MBILUIEHUS] 00y4arouXxcst, POPMUPYIOTCS HABBIKU 1€ TyKTUBHBIX PaCCYyXACHUN, paOOThI
C CUMBOJIBHBIMU (pOpMaMHU, MPEACTABICHHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHJIE
PaBEHCTB U HepaBeHCTB. AnreOpa mnpemiaraeT 3(Q(EKTUBHbIE HHCTPYMEHTHI IS
pELIeHMs MPAKTUYECKUX U €ECTECTBEHHO-HAYYHBIX 337a4, HArJIsSJHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTH KakK sI3bIKa HAyKH.

CopepxarenpHo-MeTonuyeckass JuHUA «DyHkuMmn W rpaduKU»  TECHO
NEPEIUIETACTC C APYTMMH JIMHUAMH YYEOHOrO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  NOCJIEJOBATEIBHOCTh  M3Y4YEHUs  Marepuayna. 3ydeHue  CTENEHHOH,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKUUN, UX CBOHCTB H
rpaMKoB, HCHOJIb30BaHUE (YHKUMN JUIs pElIeHMs] 3aJad U3 JAPYTrux Yy4eOHBIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBS3aHO KaK ¢ MATEMAaTUYECKUM aHAIU30M, TaK U
C pElIeHHEM YpaBHEHHMH M HepaBeHCTB. [Ipm 3ToM OoJiblIOE BHUMaHUE YIENSIETCS
(OpMHUPOBAHNIO YMEHHUS BbIpaXaThb (QOpMyJamMH 3aBHCUMOCTH MEXIY pPa3IMYHbIMU
BEJIMYMHAMU, UCCIEAO0BaTh MOJy4YeHHbIE (YHKLIHMH, CTPOUTh UX rpaduku. Matepuan
3TOM COAEPKATEIBHON JINHUY HALIEJICH HA PA3BUTHE YMEHUI U HaBBIKOB, MIO3BOJIIOIINX
BbIpaXKaTh 3aBUCUMOCTH MEXJYy BEIMYMHAMU B Pa3IM4HON (QopMe: aHaJIUTHUYECKO,
rpaguueckoil u cinoBecHor. Ero uzyuenune cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUS], CHOCOOHOCTH K 00OOLICHHUIO U KOHKPETU3AIUH, UCTIOIb30BAHUIO aHAJIOTHM.

CopnepxxarenpHas JmHuUA «Havana MaremMaTnyeckoro aHammsa» IO3BOJIAET
CYIIECTBEHHO PAaClIMPHUTh KpPyr KaK MaTE€MaTH4YeCKHX, TaK W IPUKIAIHBIX 3a7ad,
JOCTYITHBIX OOYYaIOIIMMCS, TaK KaK y HUX MOSBIISIETCSI BOBMOXXHOCTbh CTPOUTH I'paduKU
CJIOKHBIX (DYHKLIMH, ONPEAeNaTh UX HauOOJIbIINE U HAMMEHbIINE 3HAYCHUSI, BBIYUCIISATh
wiomaau GuUryp u o0bEMbI Tell, HAXOUTh CKOPOCTU M YCKOPEHUs mpolieccoB. JlaHHas
coJiep>KaTelibHasl JIMHUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH TOCTPOEHUSI MAaTEMATUYECKHUX
MOJEJIE pEaJbHBIX CHUTyallUid, IIO3BOJSET HAXOAUTh HaWJIyyllee pEIICHUE B
IPUKIAHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKUX, 3aJadax. 3JHAKOMCTBO C
OCHOBAaMHM MAaTE€MAaTUYECKOTO0 aHaJM3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opManIbHO-IOTMYECKOTO0 M KPEaTHBHOIO MBILUIEHUS, (HOPMUPOBAHUIO YMEHUH
pacno3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTHMKW B HayKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIUXCA PE3yJibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTHKHU KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOANYECKAs JTMHUA «MHOXKECTBA U JIOTUKa» BKJIIOYAET B ce0s
AJIIEMEHTBI TEOPUH MHOXKECTB M MAaTEMATHYECKOU JIOTUKHU. Te€OpeTHKO-MHOKECTBEHHBIE
NPEACTABICHUS] MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTUKW W Mpeajararor
HauOosiee yHHMBEpPCAJIbHBIA S3bIK, OOBEIMHSIOMMN BCE pa3/ieibl MaTEeMaTHKU U €&
IIPWIOKEHUH, OHU CBSA3BIBAIOT pa3HbIEe MATEMAaTUYECKHUE AUCLIUIUIMHBI U UX IPUIIOKEHUS
B eauHoe uenoe. Iloaromy BakHO IaTh BO3MOXKHOCTh OOyYaroleMycs ITOHUMATh
TEOPETHUKO-MHOXECTBEHHBIN $3bIK COBPEMEHHOW MAaTeMaTHUKW W HCIIOJIb30BaTh €ro
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JUTSl BRIPQXKEHUSI CBOMX MBICTEH. J[pyruM BaskKHBIM MTPU3HAKOM MATEMAaTHKU KaK HAyKH
ClleayeT TpHU3HATh CBOWCTBEHHYIO €H CTPOTOCTh OOOCHOBAaHWN U CIICJIOBaHHE
ONpeeEHHBIM TpaBUjIaM TOCTPOCHUS J10KA3aTEIbCTB. 3HAKOMCTBO C AJIEMEHTAMH
MaTeMaTUYeCKOW JIOTMKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBINIICHUS
o0yJaromuxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKICHHS Ha OCHOBE JIOTHYCCKUX
npaBui, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHHUS.

B yueOHOM Kypce «Anredpa u Hayaia MaTeMaTHIeCKOTO aHalIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTE€MaTUYECKOTO MOJEIMPOBAHUS, KOTOPBIC MPU3BAHBI CIIOCOOCTBOBATH
(GOpMUPOBAHNIO HABBIKOB MOCTPOSHUS MOJICICH peabHBIX CHUTYaIlui, MCCIIEIOBAHUS
ITUX MOJENIed C TOMOIIBIO ammapara aiareOpsl M MaTeMaTHYeCKOTO aHaju3a,
WHTEPIPETAUNA TIOJYICHHBIX PE3yJbTaTOB. Takue 3ajaHusl BIUICTCHBI B KaKIBIM U3
pa3zenoB MpOrpamMmbl, TOCKOJBKY BECh MaTepHall y4eOHOro Kypca IIHPOKO
UCIIOJIB3YETCSl  JJIT  PEIICHHWS TPUKIATHBIX 3amad. [lpm  pemeHun peaabHBIX
MPAKTUYECKUX 3a7a4 OOyYaroIrecs: pa3BUBAIOT HAOIMIOAATEIIbHOCTh, YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HUCMOJb30BaTh aAHAJOTHUIO, O0000IIaTh W
KOHKPETH3UPOBATh MpooOsieMy. JlesTenbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAJAHBIX 33/7]a4 OpPraHU3yeTCsl B MPOIECCE U3YUYEHHUs BCEX TEeM Y4eOHOTo Kypca
«Anrebpa ¥ Havajga MaTeMaTHIECKOTO aHAIA3ay.

Ha m3yuenme ydeOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO aHATH3a»
orBoaurcs 272 yaca: B 10 ximacce — 136 uacoB (4 uaca B Henmemo), B 11 kimacce —
136 gacoB (4 yaca B HEJIEIIO).

COAEPKAHUE OBYUYEHUA
10 KVIACC

Yucaa v BbIYUCICHUSA

Pammmonanbpubie uyncina. OOBIKHOBEHHBIE U JACCATUYHBIE JpPOOU, TMPOIEHTHI,
OeckoHeuHble nepuoaudeckue apoou. [lpumenenue npodeit U MPOLEHTOB JJIsSl PEIICHUS
MPUKJIAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU.

JlelicTBuTEeNnbHBIE  Yucia.  PanuoHalbHBIE W UPPALMOHAIIBHBIE  YKCIIA.
Apudmernueckue onepanuu ¢ 1eUCTBUTEIBLHBIMU YnciiaMu. Moayib 1eMCTBUTEIBHOTO
yucia u ero cpoiictra. [IpubnmxE€HHbIE BRIYMCICHUS, PABUIIa OKPYTJICHHUS, IPUKHUIKA U
OLICHKA pPe3yJIbTaTa BbIYUCICHUN.

Crenenb ¢ mensIM mokaszareneM. buanom Herotona. Mcnonp3oBaHue moaxoasinei
dbopMBl 3amuMCH JACUCTBUTENBHBIX YHUCEN ISl PEHIeHUs TMPaKTUYeCKHX 3a1ad |
MPEJICTABICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HATYypaIbHOUM CTEMEHU U €T0 CBOMCTRBA.

CreneHb ¢  pallMOHANBHBIM  [OKazaTeaeM W €€  CBOWMCTBA, CTENEHb
C JICUCTBUTEJILHBIM ITOKa3aTEIEM.

Jlorapudm uncna. CorictBa torapudma. JlecsiTuanbie 1 HaTypaTbHbBIE JTOTAPU(PMBI.
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CHuHyC, KOCHHYC, TAHI'€HC, KOTAaHI€HC 4YHCJIOBOIO apryMeHTa. ApKCUHYC,
apKKOCUHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTAa.

YpaBHEHUS U HEPABEHCTBA.

ToxxaecTBa U TOXJIECTBEHHbIE MPpeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YpPaBHEHUSI.
PaBHOCMIBHBIE ypaBHEHMsT W YypaBHEHUsA-cilencTBUA. HepaBeHcTBO, pelieHue
HEPaBEHCTBA.

OcCHOBHBIE METOJBI PEIICHHUS UEIbIX W JIPOOHO-PAMOHATIBHBIX YpPaBHEHUU W
HEPABEHCTB. MHOIOYJIEHBI OT OJTHOM ITIEPEMEHHOM. [[eleHne MHOrowieHa Ha MHOTOWIEH
c octatkoM. Teopema be3y. MHorowiensl ¢ ienpiMu kodpdunuentamu. Teopema Buera.

[IpeoOpazoBaHus YUCITOBBIX BHIPAXKEHHM, COACPHKAIIUX CTEIIEHU U KOPHHU.

Hppaunonaneueie ypaBHeHHs. OCHOBHBIE METOJbl PELICHHUS HPPALUMOHAIBHBIX
YpaBHEHUM.

IlokazarenbHble ypaBHEHMS. (OCHOBHBIE METOABl PELICHHS IOKa3aTENbHBIX
YPaBHECHUM.

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALIUX JOrapru(PMBbI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJIbl PEIICHUs JOorapu(MUUECKUX
YpaBHEHUM.

OcHoBHbIE TPUTOHOMETPUUECKUE (bopMyIIbIL. [TpeoOpa3zoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pewienue cucrem NMMHENHBIX ypaBHEHUW. MaTpuiia CUCTEMbI JINHEMHBIX YPAaBHEHUM.
Onpenenutens MaTPUILIBI 2X2, €0 TEOMETPUUECKUM CMBICI U CBOMCTBA, BBIYUCIIEHUE €TI0
3HAYECHHUS], IPUMEHECHUE OIPEICIIUTENS I PELICHUSI CUCTEMbl JIMHEUHBIX YPABHEHUMU.
Pemienne mnpukIagHbIX 3a7ad ¢  MOMOIIBK) CHUCTEMBI JIMHEWHBIX YpPABHECHUM.
HccenenoBanye NOCTPOSHHON MOJENH C IIOMOILBIO MATPHUILL U OIIPEAECITUTENEH.

[ToctpoeHne maremMaTUYECKUX MOJEIEH pPEaJbHOW CUTyallud C I[OMOIIBIO
YPaBHEHUM M HEpaBeHCTB. [IpuMeHeHHEe ypaBHEHHMI W HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3aJa4 U3 pa3INyHbIX 00J1acTel HAYKU U peasbHOM KU3HHU.

DOyHKUMHU U TPaPUKH

OyHkIuMs, cnocodbl 3amaHus  QyHkuu. B3auMHO o0O0patHble  (PYHKITUH.
Komnozuums @yukiuii. ['padguk pyHkuuu. SnemeHTapHble Ipeodpa3zoBaHust TpaQuKoB
byHKITUH.

OO6nactb omnpeneneHuss U MHOXKECTBO 3HaueHuWM Qynkiuu. Hymum QyHknum.
[TpomexyTku 3HaKomoctostHCTBa. UETHble M Heu€THble (QyHkuuu. [lepumonnyeckue
bynkuuu. [IpoMexyTku MOHOTOHHOCTH PYHKIIMU. MaKCUMyMbl U MUHUMYMBbI (DYHKIIMH.
Haubonbiiee u HauMeHblee 3Ha4eHNs (PyHKIUN Ha IPOMEKYTKE.

Jluneitnasi, KBagpaTU4Hass © JIpOOHO-IMHEWHAs (QYHKIUU. DJIeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpadUKOB.

Crenennas (yHKIUS ¢ HaTypalbHBIM U LeNbIM TokazateneM. EE cBoiicTBa u
rpaduk. CBoiicTBa M rpaduk KOpHsS N-0il CTeNeHW Kak (yHKUHUHU OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.
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[lokazarenpHast u JjorapudmMuyeckas (QyHKIHHM, WX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIIUHN 7S pEIICHUs yPaBHEHHI.

Tpuronomerpudeckass OKpyKHOCTb, OIPEJECIICHNE TPUTOHOMETPUUECKUX (PYHKIIMN
YHUCJIOBOI'O apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEaJIbHBIX Mpolieccax U siBneHusX. ['paduku
peabHBIX 3aBUCUMOCTEM.

Hayajia MmaTeMaTH4eCKOro aHaIM3a

IlocimenoBaTenbHOCTH,  CIIOCOOBI  3aJaHUS  IIOCJIEIOBATSIBHOCTEH. MeTox
MaTE€MaTU4YeCKOM MHAYKIMU. MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEAOBATEIBHOCTH.
HcTopusi BOBHUKHOBEHHUSI MAaTEMAaTUYECKOTO aHalu3a KaK aHaan3a OECKOHEYHO MaJIbIX.

Apudmernueckass U TreoMeTpuyeckas mporpeccud. beckoHeuHO yObIBaromias
reomerpuyeckas mnporpeccusi. Cymma OeCKOHEYHO YOBIBaroIle TreoMeTpHUYecKOn
IpOrpeccuu. JIMHEMHBIA U 3KCIOHEHUHAIBbHBIA pOCT. Uncno e. dopMmysna CIIOXKHBIX
IIPOLIEHTOB. M cronp30BaHMe MPOTPECCUM I PEIICHUS PEAIBHBIX 3a/1a4 MPUKIAJHOTO
Xapakrepa.

HenpepsiBable pyHKIMM ¥ uX cBoiicTBa. Touku pa3pbiBa. ACUMNOTOTHI TpadUKOB
¢ynkuuid. CBoiicTBa (YyHKUMU HENPEPBIBHBIX Ha OTpe3ke. MeToa HHTEpBajoB IS
pelieHus HepaBeHCTB. [IpuMeHeHue CBOICTB HENpEephIBHBIX (DYHKUMN 7S pelIeHus
3a1ad.

[lepBas u BTopass mpou3BoAHble (pyHKuMU. OmnpenerneHue, reoOMETPUUECKUNd U
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOU K rpaduky QyHKIUY.

[IpousBoansie 3nemMeHTapHbIX (yHKUMA. [Ipon3BogHas cymMMbl, MpPOU3BENCHHUS,
YACTHOTO M KOMITO3UIIUU (YHKIIHIA.

MHo:xecTBA U JIOTHKA
MHOXeCTBO, Olepaluy HajJ MHOXECTBaMU U MX CBOICTBA. Jluarpammsl Diinepa—
Benna. [IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO anmnapara JJisi ONMKUCAHUS PEaIbHBIX
MIPOIIECCOB U SIBJICHUM, TIPU PEIICHUH 33]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.
Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTUYECKOro OOBEKTa, CIEICTBHE,
JI0Ka3aTEIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KJIACC

Yuciia v BLIYUCJICHUS
Harypanbnbie u nensie yncina. [ IpumMeHeHrne NpUu3HaKoOB JETUMOCTH LIEJBIX YUCET,
HanOonbIui o0mmi nenutensd (nanee — HOJI) m HauMeHbIee obiee kpaTHoe (ajnee —
HOK), octatkoB 1o Mmoay:to, anroputMma EBkiuia aiis perenus 3aa4 B 1EJIbIX Yuciax.
Kowmrmniekcaple uncna. AnreOpandeckas W TpUTOHOMETpHUeckas (opMbl 3amucu
KOMIUIEKCHOTO 4Huclia. ApudMeTrhueckue ornepalud ¢ KOMIUIEKCHBIMH YHUCJIaMHU.
N300paskeHre KOMIUIEKCHBIX YHCENl Ha KOOpIMHATHOM TiockocTtu. Popmyna Myaspa.
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KOpHI/I N-OM CTEIEHM M3 KOMILIEKCHOI'O YMCIIA. HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHCCII JIA
PCIICHUA (1)H3HII€CKI/IX U TCOMCTPUYCCKHUX 3a1a4.

YpaBHeHUs U HEPABEHCTBA

CucreMa U COBOKYIHOCTh YPaBHEHHM U HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U
CUCTEMBI-CIICACTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHHMU Cc ITOMOIIIBIO
TPUTOHOMETPUUECKOIN OKPYKHOCTH. PelieHre TpuroHoMeTpuuecKux HEpPaBEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS TIOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHWS CUCTEM W COBOKYIIHOCTEM pPalMOHAJIBHBIX,
UpPpaLMOHAJIIbHBIX, I0KA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHHIA.

VYpaBHEHU, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMHU.

IIpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHHIO MAaTEMaTUYECKHUX
3aJa4 M 3aJa4 U3 pa3jMuHbIX 00JIacTell HAyKH W PEaJIbHOM KU3HU, MHTEPIIpEeTaLus
IIOJIyYEHHBIX PE3YyJIbTATOB.

DOyHkuuu U rpapuxku

I'padux komno3unmu pyHkuuid. I'eomeTpuyeckne oOpa3bl ypaBHEHUI U HEPABEHCTB
Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIHH, UX CBOMCTBA U TPAPUKH.

['padrueckue MeTobl pelieHrs YpaBHEHUI U HEPABEHCTB. [ 'paduyeckrue MeTo bl
pelIeHus 3a1a4 ¢ mapaMeTpamu.

Hcnonp3oBanne rpadukoB (QyHKUMH JJI1  MCCIENOBaHUS MPOIECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HHMKAIOT IpPU pEHIeHWH 3a7ad M3 JpYrux Y4eOHbIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havasa MaTeMaTH4eCcKOro aHAJIN3a

[IpumeHneHnre NPOM3BOIHON K HCCIEIOBaHUIO (YHKIMA HAa MOHOTOHHOCTH M
skcTpeMyMmbl. HaxokneHne HauOoJbIIero M HAaMMEHBIIErOo 3HAYEHUH HENpepbIBHOU
GbyHKIIUU Ha OTPE3Ke.

[IprmeHeHne NpON3BOAHOM I HAXO0XKACHUS] HAMJTYUILIETO PEIICHUS B TPUKIIATHBIX
3a/1ayax, JJisi OMPEeICTICHUSI CKOPOCTH M YCKOPEHUS MPoIiecca, 3aaHHOro (hopMyIoi uim
rpaduKoM.

[lepBooOpasHasi, OCHOBHOE€ CBOWCTBO  TiepBOOOpasHbiX. IlepBooOpazHbIe
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHUs TepBOOOPA3HBIX.

HNurerpan. ['eomeTpudeckuil CMBICI WHTETpajia. BpiuncieHue ornpenesr€éHHoro
uHTerpana no gpopmyne Herotona—Jlenonua.

[IpumeHeHne MHTETpana s HaXOXJISHUS TUIONafe MI0CKUX GUryp u o0bEMOB
r€OMETPUYECKUX TEII.

[Ipumepst  pemenuit  auddepeHMaIbHBIX  ypaBHEHUN. MaTemaTH4ecKoe
MOJIETTMPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBI0 TG (HepeHIINATbHBIX YPaBHEHHIA.
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ITPEAMETHBIE PE3YJIbTATDBI

K koniy o6yuenus B 10 kiacce o0ydaronuics MojJyqduT CICAYIOMIKNE MPeIMETHBIC
PE3yNBTATHI IO OTACIBHBIM TeMaM (penepanbHOi paboueii mporpaMMbl y9eOHOTO Kypca
«AnreOpa M HayaJla MaTeMaTUIECKOTO aHATN3a):

Yucaa v BbIYUCTICHUA:

CBOOOJHO OIEPUPOBATHh TMOHATHUSAMH: PAlMOHATBHOE YHCIIO, OCECKOHEUHAs
nepuoInyecKkas 1poOb, MPOLIEHTHI, UPPALMOHAIBHOE YUCIIO, MHOKECTBA PAllMOHATBHBIX
U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHSTH TPOOU U MPOUEHTHI JJI PELICHUs MPUKIAIHBIX 3a7a4 U3 pa3InyHbIX
OTpaciiell 3HAHUM U pEaJIbHOM KU3HU;

NPUMEHSTh NPUOMKEHHBIE BBIYUCIICHUS, TMpaBUjia OKPYIJICHUS, MPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTEIEHB C IIEJIBIM MTOKa3aTesieM, UCIIOIb30BaTh
MOAXOJISIIIYI0 OPMY 3aITUCHU JEHCTBUTEIBHBIX YHUCET JUIsl PEIICHUS IPAKTUYECKUX 3a/1a4
Y MIPEJICTABIICHUS JJAHHBIX;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM: apUPMETHUYECKUNA KOPEHb HATypabHOU
CTEIICHY;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PAIMOHAIBHBIM TIOKa3aTelieM;

CBOOOJTHO OMIEPUPOBATH MOHATUSIMHU: JIOTapU(PM Urcia, 1eCATUUHbIE U HATYPAJIbHbBIC
JorapuQmbi;

CBOOOZHO OMEpUPOBATH TMOHSATUSMHU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHIEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATh TMOHATUAMHU: ApPKCUHYC, ApPKKOCMHYC M apKTaHI€HC YHUCJIOBOIO
aprymMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO OIEpPUpPOBaTh MOHATHAMH: TOXJECTBO, YypaBHEHUE, HEPaBEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

MPUMEHSTD Pa3IMYHbIE METObI PELICHUS PAllMOHATIBHBIX U APOOHO-PAIIMOHAIBHBIX
YPaBHEHUU, IPUMEHATHh METOJI MHTEPBAJIOB [l PELICHUs HEPABEHCTB;

CBOOOJHO OIEPUPOBATH TMOHATUAMH: MHOTOYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOYJIEH C LENbIMU KOd((PUIIMEeHTaMH, KOPHH MHOTOYJICHA, MPUMEHSTH JIEJICHHE
MHOI'O4YJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera i pemenus
3ajay;

CBOOOJHO OMNEpUpOBaTh MOHATHSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
ONPEENUTENb MAaTPULIBI 2 X 2 U €r0 TEOMETPUUECKUI CMBICH, UCIOJIb30BaTh CBOKMCTBA
ompenenuTens 2 X 2 s BBIUMCICHUS €ro 3HA4YCHHs, NMPUMEHSTH OMNPEICIUTENN
JUIS. PEUIEHUsT CUCTEMBl JIMHEWHBIX YPaBHEHUM, MOJEIMPOBATh pEANbHbIC CHUTYallMH
C NOMOILIBK CHCTEMBI JIMHEWHBIX YPAaBHEHMM, HMCCIENIOBATH MOCTPOCHHBIE MOJEIH C
ITIOMOIIBIO MATPHUI] U ONIPEIEIUTENEH, UHTEPIIPETUPOBATH ITOJyUYECHHBIA PE3YyJIbTaT;

MCIIOJIb30BaTh CBOWMCTBA ACUCTBUN C KOPHIMHU s TPe0O0pa30BaHUs BbIPAKECHUN;
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BBITIOJIHATh TIPEOOPA30BAHUS UYMCIOBBIX BBIPAKCHHM, COMEP)KAIIUX CTEMEHU C
palMOHAJIBHBIM [TOKA3aTEeJIEM;

MCIIOJIh30BaTh CBOMCTBA JIorapu(MoOB 11 mpeoOpa3oBaHus JIOTapU(PMHUIECKUX
BBIPAKECHUN;

CBOOOJTHO ONEPHUPOBATh TOHATHSIMH: HWPpPANMOHAIBHBIC, TIOKA3aTEelbHBIE U
norapuMUYECKUE YpPaBHEHMS, HAXOJUTh HUX PEHICHUS C MOMOIIbI0 PaBHOCUIIBHBIX
MEPEXOJ0B WA OCYILECTBIISASI IPOBEPKY KOPHEW;

MPUMEHSATH OCHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYIBI IS TpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUN;

CBOOOJIHO OMEpUPOBATh MOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, TPUMEHSTh
HeoOXxoauMble (GOPMYNBl I PEIMICHUS OCHOBHBIX THIIOB TPHUTOHOMETPUUYECKHUX
YPaBHEHU;

MOJIETTUPOBATh PEabHbIE CUTYallUH Ha S3bIKE alreOpbl, COCTABISTH BBHIPAXKCHHUS,
YPaBHEHMS, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, HCCIEI0BATH ITOCTPOCHHBIE MOJEIH
C MCTOJIb30BaHUEM ammapara aareOphl.

DOyHkuuu U rpapukn:

CBOOOJHO OIEpUPOBATh NOHATHUAMHU: (DPYHKIMS, CHOCOOBI 3afaHusl (QYHKIHH,
B3aMMHO OOpaTHble (DYHKIHMH, KOMOO3UIUS (DYHKIMMI, rpaduk (QYHKIUU, BBIIOJIHATH
3JIEMEHTapHbIE peoOpa3zoBaHus rpapuKoB (PYHKIIHIL;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: 00JIACTh ONPEAEIECHUS U MHOKECTBO 3HAYEHUM
GyHKUMU, HYJIA (PYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO ~ ONEpPUPOBATH  MOHATUAMHU: UETHBIE M  HEUETHbIE  (PyHKIUH,

MEepUOINYECKHE (PYHKIUHU, MPOMEKYTKHM MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMbI U
MUHUMYMbI (YHKIIMHU, HAanOOJIbIlIee U HAaMEHbIIee 3HaueHUE (DYHKIIMU Ha TPOMEKYTKE;

CBOOOJIHO OINEPUPOBATH MOHATUAMMU: CTENIEHHAs! PYHKIHMS C HATYpPaJIbHBIM U LIEJIbIM
nokasaresieM, rpauk CTENEeHHOM (DYHKIMH C HATypaJlbHbIM M LEIbIM MOKa3aTeseM,
rpa@uk KOpHS n-oil CTENEeHM KaKk (PYHKIUU OOpaTHOW CTENEHU C HATypalbHBIM
IIOKa3aTeseM;

ONepUpOBaTh MOHATUAMMU: JIUHENHAS, KBAJpATHUHASA U JPOOHO-TMHENHAs QyHKLINH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(pUKOB;

CBOOOZHO OMEpUPOBaTh MOHATUSAMHU: TIOKa3aTelbHAsT M JorapupmMuyeckas
(GYHKIMH, UX CBOMCTBA U IpaUKH, UCIIOJIb30BATh UX I'padUKH AJIs peIlIeHUs] ypaBHEHUI;

CBOOOJHO  OMEpPUpPOBATh  TMOHSATUAMU: TPUTOHOMETPUYECKAs  OKPY>KHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIUI YUCIOBOTO apTyMEHTa;

MCIOJIb30BaTh Tpaduku QyHKUUN AJI MCCIIENOBAaHMS MPOLIECCOB M 3aBUCUMOCTEN
OpU pellieHuH 3a7ad U3 APYTrux y4eOHbIX MPEIMETOB U PEabHOM KU3HHU, BBIPAXaTb
dbopmyramMu 3aBUCUMOCTH MEK/y BEIMYMHAMU;

Hauana maTemaTu4ecKoro aHajmsa:

CBOOOJHO ONEpUpOBaTh MMOHATHSAMH: apudmeTnyeckas U TeoMeTpUUecKas
nporpeccusi, OECKOHEYHO YObIBaloIllasg Te€OMETpUYecKas Mporpeccus, JUHEHHBIA U
HKCMOHEHLIUATIBHBIA POCT, (OpMylia CIOXKHBIX MPOLEHTOB, WMETh IPECTABICHUE O
KOHCTAaHTE;
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MCIIOJIb30BaTh MPOTPECCHHU JJISl PELICHHSI PealbHBIX 3a/1a4 MPUKIAHOTO XapaKTepa,

CBOOOZHO OIEpPUPOBATh TMOHATHUSIMHU: TOCIEI0BATEIBHOCTh, CIHOCOOBI 3aJaHMs
NOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAaHUUYEHHBIE NIOCIIE0BATEIbHOCTH, IOHUMATh
OCHOBBI 3apO’KJICHUSI MAaTEMAaTUYECKOTO aHan3a KaK aHaan3a OECKOHEYHO MaJblX;

CBOOOZIHO ONEpUpPOBAaTh MOHATHUAMU: HENPEPBIBHBIE (DYHKLIMH, TOYKH pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrika QPyHKIINH;

CBOOOZHO OIEpUpPOBaTh MOHATUEM: (YHKIMS, HENpepbIBHAs Ha OTpeE3Ke,
NPUMEHSATH CBOMCTBA HETPEPHIBHBIX (DYHKIUH 7S pELICHHs 3a/1a4;

CBOOOJHO ONEpUPOBATH MOHATUSMU: MEpBas U BTOpas MPOU3BOJHBbIE (YHKIUH,
KacaTenbHast K rpaguky QpyHKINU;

BBIUUCIIATh IPOU3BOAHBIE CYMMBbI, IPOM3BEIECHUS, YACTHOTO U KOMITO3ULIUU JABYX
(GYHKIMI, 3HaTh IPOU3BOIHBIC FTIEMEHTAPHBIX (PYHKIINIA;

UCII0JIb30BaTh FT€OMETPUYECKUIA M (PU3MUECKHUI CMBICI IPOU3BOHOMN AJIs pEeLIeHUS
3ajau.

MHoskecTBa M JIOTHKA:

CBOOO/IHO OINEpPUPOBATh MOHSATUSIMU: MHOXKECTBO, OMEpAIlMU HaJl MHOXKECTBAMH;

VCTIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIM armapar i OIKUCAHUS PEajbHbIX
MPOIIECCOB U SIBJICHUM, TP PELICHUHM 3aa4 U3 IPYyTrUuX y4eOHbBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATh IMOHATHUSMH: OIpeJelieHne, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MATEMaTHYECKOTO OOBEKTa, J0KA3aTeIbCTBO, PaBHOCHJIbHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K xoniry oOyuenus B 11 kiacce o0y4aroniuiicss MOJIyIHUT CICTYIOIINE MPEIMETHBIC
pe3yNbTaThl IO OTAEIBHBIM TEMaM (peepanbHOi padouell mporpaMmsbl y4eOHOTO Kypca
«Anrebpa ¥ Hayajla MaTEMAaTUYECKOTO aHAIIN3a»:

Yucaa v BbIYUCICHUSA:

CBOOO/JHO OIEpUPOBATh MOHATUSIMU: HATypajdbHOE W 1I€JI0€ YKCJIO, MHOXECTBa
HATYpaJIbHBIX U LEJbIX YUCEII, UCTIOJIB30BaTh NPU3HAKYU AETUMOCTH 1iebix uncen, HO/J
1 HOK HatypanbHBIX Yncel Uil pelIeHHs 3a/1ad, TPUMEHSTh alnroput™ EBknuna;

CBOOO/IHO OTEpUPOBATH MOHITUEM OCTATKa MO MOAYJII0, 3alKChIBATh HaTypalbHbIE
YHUCJia B pa3JIMYHbBIX MMO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: KOMILIEKCHOE YHCIO W MHOXKECTBO
KOMIUIEKCHBIX 4YHCEJ, MPEACTaBIsATh KOMIUIEKCHBIE YHCIa B alreOpandeckod Hu
TPUTOHOMETPUUECKON (opMe, BBIMOJHIATh apUMETHUYECKUE OINepalud ¢ HUMH HU
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTEpUPOBATh TMOHSATHUSMU: HMpPpAIMOHANIBHBIC, TIIOKAa3aTEIbHBIC W
JorapugMUUEcKue HEPAaBEHCTBA, HAXOJAUTh UX PEUICHUS C MOMOIIbI0O PAaBHOCHUIIBHBIX
IIEPEXO/I0B;

OCYIIECTBIISATH OTOOP KOPHEH MPU PEIICHUN TPUTOHOMETPUIECKOTO YPABHEHUS;
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CBOOO/IHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSTh
HeoOXoauMble (QOPMYJIBI ISl PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUECKHX
HEPABEHCTB;

CBOOOJHO OMEpUPOBATH MOHITHSIMH: CHCTEMa W COBOKYIHOCTh YpaBHEHHUH WU
HEPaBEHCTB, PAaBHOCWIbHBIE CHCTEMBI W CHUCTEMBI-CIEJICTBUS, HAXOAHUTh PELICHUS
CUCTEMBl M COBOKYITHOCTEH pAalMOHAJIBHBIX, HPPALMOHAIBHBIX, ITOKA3aTECIbHBIX MU
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

pelaTh paluoHalbHbIE, UPPALMOHAIBHBIE, TIOKA3aTENbHbIE, JorapuMUIECKue U
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COACPKALIUE MOIYJIH U ITapaMETPhL;

MPUMEHSTH IpauuecKre METOAbI AJIsl peICHHs] YPaBHEHHUI U HEPABEHCTB, a TAKKe
3aJ1a4 C mapaMeTpaMus;

MOJICJIUPOBATh PEaJbHBIE CUTYAIIMH HA SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI 10 YCIIOBHIO 33J1a4H, UCCIIEI0BATh IOCTPOCHHBIE
MOJIEJIM C HCIIOJIb30BAaHUEM ammapara ajireOpbl, WHTEPIPETHPOBATH MOJYyUYECHHBIN
pe3yibTar.

DOyHKUMHU U TPaPUKH:

CTPOUTh TpaUKU KOMMO3MLIMHU (YHKIUM C TOMOUIbIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS M CBOMCTB KOMIO3UIUU ABYX (QYHKIIMIA;

CTPOUTH I€OMETpHUUECKHe OOpa3bl ypaBHEHUM M HEPABEHCTB Ha KOOPAWHATHOU
IIJIOCKOCTH,

CBOOOJHO OMEPUPOBATH MOHATUSIMU: TPAPUKU TPUTOHOMETPUUYECKUX (PYHKIUM;

OPUMEHATh GYHKIMH JJ11 MOJEIMPOBAHUS U UCCIIEAOBAHUS PEaIbHBIX MTPOLECCOB.

Hauvana maTeMaTHuyecKkoro aHajamusa:

WCIIOJIb30BaTh MPOU3BOAHYIO ISl MCCIENOBaHUS (DYHKIMHM Ha MOHOTOHHOCTH H
IKCTPEMYMBHI,

HAXOJUTh HauOOJblllee W HAUMEHbIIEEe 3HAYCHHUS (YHKIMH HENpPEepPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh  NPOW3BOJHYIO  JUJIi  HAXOXACHUS  HAWIYYIIETO  pEelIeHUs
B MPUKIAJHBIX, B TOM YHCJE COIMATbHO-DKOHOMUYECKUX, 3a/auax, s ONpeaeIcHUs
CKOPOCTHU U YCKOPEHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;

CcBOOOJHO OMNEpUpOBaTh MOHATUSIMH: MEPBOOOpaA3Has, ONpeneiaEHHbIH HHTErpal,
HAXOJIUTh MEPBOOOPA3HBIC DIIEMEHTAPHBIX (PYHKITUN U BEIYUCIIATH HHTETpas 1o opmyie
Herorona—Jleibnumna;

HaXOJWTH TUIOMIAIN TUNIOCKUX (GUTYP U 0OBEMBI TEIT C TOMOIIBI0 HHTETPaa;

UMETh TPEACTABICHHE O MAaTeMaTHYeCKOM MOJACITUPOBAHUU Ha TpUMEpe
cocTaByieHHs U PepeHIInaNbHbIX YPAaBHEHHUI;

pemarh MPUKIATHBIE 3aJadyd, B TOM YHCJE COIMAILHO-DPKOHOMHYECKOTO U
(bU3MYECKOTO XapaKTepa, CpeCTBAMU MAaTEMaTHIECKOTO aHaJIN3a.
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TEMATHUYECKOE INIAHUPOBAHUE

denepanbHas padouas nporpamma | Marematuka. 10-11 kmaccel (yriryOia€HHBIA YPOBEHB)

10 KJIACC
Haszpanue KosmuectBo OcHOBHBIE BUIBI ACSATEILHOCTH
OcHOBHOE coziepKaHUE
pazzeina (TeMbl) 4acoB 0o0ydJaronmxcs
MHOxkecTBO 24 MHO0K€eCTBO, onepanuu Hcnonws3oBaTh TEOPETUKO-
JNEHUCTBUTEILHBIX YUCEIL HaJl MHO’KECTBAMH U UX CBOMCTBA. MHO>KECTBEHHBI armapar
MHOrOo4NEHBI. Juarpammel Oisiepa — Benna. IUIS OIIMCAaHUA X0/1a pELICHUS

PanuonanbHbie ypaBHEHUSA
Y HEPABEHCTBA.

CucTeMbl TMHENHBIX
YpaBHEHUH

[IppumMeHEeHnE TEOPETUKO-
MHO>KECTBEHHOTO arapara

IUISL PELICHUS 3a7a4.

ParmmonanpHabie yncia. OOBIKHOBEHHBIC
U JICCATUYHBIC APOOU, TPOIICHTHI,
OECKOHEUHbIE MTEPUOIUIYECKHUE TPOOH.
[Ipumenenue npoOeli U IPOLEHTOB

JUJIS1 PELICHUS IPUKJIAHBIX 3a/1a4.
JlercTBUTENBHBIC YUCIIA.
PanyonanbHbIe U MppalOHATBHBIE
yucaa. ApudpMeTHIecKue onepanuu

C JEeUCTBUTEILHBIMU YHCIIAMHU.
Moaynp 1eHCTBUTEIIBHOTO YHUCIA U €70
cBoicTBa. [TpubnmxEnHbie
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKA U OLICHKA pe3yJibTaTa
BBIYMCJICHUM.

MaTeMaTUYECKHX 3a/1a4, a TaAKKe
peabHBIX MPOLIECCOB U SIBIICHU.
OnepupoBaTh NOHATHSIMH:
panMoHaNIbHOE YUCIIO, OECKOHEUHAS
nepuoaNdecKast IpoOb, MPOIIECHTH;
UppaIMOHATBHOE U IEUCTBUTEILHOE
YUCJI0; MOAYJIb JE€HCTBUTEIBHOTO
YHUCJIa; UCTIOJIB30BaTh ITH MOHSATHUS
IIPY MPOBEAEHUU PACCYKIAECHUN

U JI0Ka3aTebCTB, IPUMEHSTh JpOo0OHr
Y TIPOLICHTHI J1JIs1 peIICHUS
MPUKIIAIHBIX 337124 U3 PA3IMYHbIX
OTpacien 3HaHUW U peaibHON KU3HMU.
Ucnons3oBath npuOIMKEHHBIE
BBIYUCJICHUS, IPABUJIa OKPYTJICHUS,
MPUKHUJKY U OLICHKY pe3yjIbTaTa
BBIYHCJICHUM.
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OCHOBHBIE METO/IBI PEMIECHUS LIEIBIX

1 IpOOHO-PAllMOHATIBHBIX YPABHEHUM
Y HEPABEHCTB. MHOTOUYJIEHBI OT OAHOM
IIepeMEHHOU. [leleHne MHOrowIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LIEIBIMU
kod(punmnentamu. Teopema Buera.
Pemienue cucrem JIMHEMHBIX
ypaBHEHH. MaTpuiia CuCTEMbI
JIMHEWHBIX ypaBHEHUW. OnpeenuTenb
MATpPUILBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TO
3HAYEHUST; IPUMEHEHUE ONPEACTUTENS
JUISl PEIICHUSI CUCTEMbI IMHEUHBIX
ypaBHeHUM. Pemenne npukiiaaabix
3aJ1a4 C ITIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHECHUI

[IpuMeHATH pa3IuuHbIE METOIbI
pEIIeHUS palMOHATLHBIX U IPOOHO-
palMOHAIBHBIX YPABHEHUH; a TAKKE
METOJ UHTEPBAJIOB JIJI PEIICHUS
HEPABEHCTB.

OnepupoBath NOHATUSIMHU MHOTOUJIEH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHU;
MIPUMEHSATH JEJICHUE MHOTOYWJIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera niis pemieHus
3aJ1a4.

OnepupoBath MOHATUSAMU: CUCTEMA
JIMHEVHBIX YPaBHEHUH, MaTpHUIIa,
OIPEICITUTENIb MATPUIIBI.
Hcnonp3oBaTh CBOMCTBA
OTIPEICIIUTENS 2 X 2 1JIS BBIYUCIICHUS
€ro 3Ha4YCHUs, IPUMEHSTh
ONPEAECTUTEIN JJ1s1 PEIICHUSI CUCTEMBI
JIMHEVHBIX YPABHEHUM.
MonennpoBaTh peaibHbIE CUTyalluH
C TIOMOIIBIO CUCTEMBI JIUHEHHBIX
YPaBHEHUM, UCCIEN0BATh
MTOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATpPHI] U OIIPELICIIUTEIIE,
MHTEPIPETUPOBATH MOTYUEHHBIN
pe3yybTar
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OyHKIUU U TpaduKu.
Crenennast pyHKIuUs
C LEJIBIM MOKa3aTeIeM

12

OyHKIUSA, CIOCOObI 3a1aHUs] QYHKIIUH.
B3anmuo oOpaTHbIe GyHKIIUH.
Komnozunms ¢yukmuit. I'paduk
byHKIIUA. DIIEeMEHTapHBIC
npeobpazoBaHus rpa@uKkoB QyHKITUH.
OO6nacTp onpeesieHUs] U MHOYKECTBO
3HaueHui PpyHkuu. Hymm pyHkuun.
[TpoMexKyTKH 3HAKOTIOCTOSIHCTBA.
YETHbIe 1 HEUETHBIC (YYHKITUH.
ITepuoauueckue GyHKIUU.
[TIpoMeKyTKr MOHOTOHHOCTH
dbyHkuu. MakcUMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonbiiee 1 HauMeHbllee
3HauYeHHUE (PYHKITUU Ha TIPOMEKYTKE.
Jluneiinasi, kBaJpaTuuHas U APOOHO-
AuHeHas QyHKUUHA. DJIEMEHTapHOe
UCCJIEIOBAHUE U TTIOCTPOEHUE IPAPUKOB
ATUX PYHKIUH.

CreneHsb ¢ IEeJIBIM ITOKa3aTeIeM.
bunom HreroToHna.

CrenenHas (yHKIUS C HATYPAIbHBIM
Y LIEJIBIM MOoKa3zaresieM. E€ cBoiicTBa

u rpaduk

OnepupoBaTh MOHATHAMH: (PYHKIIHS,
CHOCOOBI 3a/1aHusl PYHKINN; B3aUMHO
oOpaTHbIe (PYHKIINH, KOMIO3UIIUS
byHk1mii, rpadux pyHKIMH, 00IaCTh
OIpe/ieNICHUs] U MHOXKECTBO 3HAUEHUHN
GyHKUMU, HYJIA YHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBaJlpaTUyHasi, TpoOHO-
JWHEWHAs U CTETeHHAs (PYHKIINU.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB (QyHKIIHIA.
3HaTh U YMETh J0Ka3bIBATh YETHOCTh
WIN HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTH
IPOMEXYTKA MOHOTOHHOCTH
(bYHKITNH, MAKCUMYMbI I MUHUMYMBI
dbyHK1IMU, HAaHOOIbIIIEe M HAUMEHbIIIEEe
3HaYeHUE (PYHKIMH Ha TPOMEXKYTKE.
DopMyIUpPOBATH U UILTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM!,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (PYyHKIUH.

Bripaxkats opmynamu 3aBUCUMOCTH
MEXKTy BEIIMYUHAMH.

3HAaTh OTNpeieNieHUE U CBOMCTBA
CTETEHH C LIETBIM MOKa3aTeleM;
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NOAXO0AsIIYI0 (hopMy 3anucu
JEUCTBUTEb-HBIX YHUCET JIJISl pEeLICHUS
MPaKTUYECKUX 3a7a4 U MPEICTABICHUS
JTAHHBIX

ApudmMeTnyeckuii KOpeHb 15 ApudmMeTnueckuii KOpeHb dopMyIUpOBaTh, 3aMUCHIBATH
N-O CTEIECHH. HaTypaJbHOM CTETIEHU U €r0 CBOKCTBA. B CUMBOJIMYECKOI (popMme
WppanuoHanbHble [Ipeobpa3oBaHus YHCITOBBIX 1 HCII0JIb30BaTh CBOMCTBA KOPHS
YPaBHCHU:A BBIPAKEHUH, COJIEPKAIINX CTETIEHU N-oii cTeneHu Jyisi mpeoOpa3zoBaHus
1 KOPHH. BBIPAKCHUM.
WppatnmonansHble ypaBHEHUS. HaxoauTs pemieHus uppanioHaaibHbIX
OCHOBHBIE METObI PELLICHUS YPaBHEHUH C OMOILBIO
UppaIMOHATBHBIX YPABHEHHIA. PaBHOCHIIBHBIX TIEPEX0JI0B HITH
PaBHOCHIIBHBIE TIEPEXOBI B PEILICHUH OCYILIECTBIISIS TPOBEPKY KOPHEM.
UppalMOHAIBHBIX YPABHEHUM. CrtpouTtb rpaduk GyHKIIMH KOPHS
CaoiicTBa 1 rpaduk KOpHs N-0if N-0i cTerneHu Kak 0OpaTHOMN
CTENEeHHU KaK (PyHKLIHUN 0OpaTHOU U1 GYHKIIUHU CTENIEHH C HaTypaJbHbIM
CTENEHHU C HaTypalbHbIM IOKa3aTeIeM nokaszaresem
[TokazaTenpHast GyHKIIUS. 10 Crenenb ¢ paloOHaIbHBIM DopMynHpOBATH ONPEACIICHUE

Iloka3arenbHbIC ypaBHEHUS

IIOKa3aTeseM U €€ CBOMCTBA.
[TokazarenbHas pyHKIUS, €€ CBOICTBA
u rpaduk. Mcnons3oBanue rpadpuka
GYHKIIAY JUTsT peIieHUs] ypaBHEHHM.
[Toka3zarenbHbie ypaBHEHUSI. OCHOBHBIE
METO/Ibl PELICHUS TOKa3aTEIbHBIX
YPaBHECHUI

CTEIEHH C PallMOHAJIBHBIM
MTOKA3aTEeJIEM.

BrimonasaTs npeobpazoBanus
YUCJIOBBIX BEIPAXKEHUH, COAEPKAIIINX
CTEIEHH C PallMOHAJIBHBIM
MIOKA3aTEeIIEM.

Ncnonb3oBathk HUPpPOBHIE pECYPCHI
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JUTSI IOCTpOEHUA rpaduka
MOKa3aTeJIbHON (PYHKIIUU U U3yUEHUS
€€ CBOMCTB.

HaxoauTs penienust noka3aTeabHbIX
YpaBHECHUI

Jlorapudmuueckast pyHKIHS. 18 Jlorapudwm gucna. CroiicTBa JlaBath onpezenenue gorapudma
Jlorapudmuueckue norapudma. JlecsTuuHbIe U YUCIa; IECITUYHOTO U HATypallbHOTO
ypaBHEHUS HaTypaJbHbIC JIOTAPU(MBI. jorapudma.
[IpeobpazoBaHue BhIpaKEHUH, Ncnons3oBath cBoOMCTBA ToraprupmMoB
coJiepKalux JorapuQpmsl. JUTs IpeoOpa3oBaHus
Jlorapudmuyeckas GyHKIUA, Jorapu(PMUYECKUX BBIPAKECHUM.
e€ CBOICTBA U TpaduK. Ctpouts rpaduk morapudpMudecKon
Ucnonb3oBanue rpaduka GpyHKIIMU byHKIIUU KaKk 00paTHOU
JUISL pEIICHUS] YPaBHEHUM. K [M0Ka3aTeIbHOU U UCIIO0Ib30BAThH
Jlorapudmuyeckue ypaBHEHUS. cBoOMCTBa TorapuMuuecKon PyHKITUU
OCHOBHBIE METOJIbI PEIICHUS JUTSL pelIeHus 3a/1ay.
jorapuMUYECKUX YpaBHEHUH. Haxonute penienus
PaBHOCUIIBHBIE TIEPEXOABI B PELICHUH Jorapu(pMUUYECKUX ypaBHEHUN
Jorapu@MUYECKUX ypaBHCHUN C MOMOIIBI0 PABHOCUJIbHBIX MTEPEX0JI0B
WJIU OCYILECTBIISISI TPOBEPKY KOPHEH
Tpuronomerpuueckue 22 CuHyc, KOCUHYC, TAHT€HC M KOTaHTreHC | JlaBaTh ompeaeneHus CuHyca,

BBIPAKCHUA 1 YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT€HC YUCIOBOIO
apryMeHTa.

TpuronomeTrpuyeckas OKpy>KHOCTb,

KOCHHYCa, TAHT'€HCA U KOTaHT'€HCa
YHUCJIOBOT'O apTyMEHTA; a TaKKe
apKCHHYCa, apKKOCHHYyCA U
apKTaHreHCa YUCIIa.
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OIIpeICIICHUE TPUTOHOMETPUICCKHIX
(YHKITHI YUCIIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPUIECKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIM.
Pemenrie TpUroHOMETPHUYECKUX
YPaBHECHUI

[IprMeHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (POPMYJIBI

JUTsl IpeoOpa3oBaHms
TPUTOHOMETPHUUYECKHUX BBIPAKECHUM.
[TpumeHsTh GOPMYITIBI TPUTOHOMETPUHU
JUISI pELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPAaBHEHUI

IlocnenoBarensHOCTH
Y MPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJJaHUs TTOCIIEIOBATEILHOCTEM.
Meton MaTeMaTH4E€CKOM UHAYKIIUU.
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
nocienoBarenbHocTu. Mcropus
aHajm3a 0ECKOHEYHO MaJlbIX.
Apudmernueckasi u reOMeTpUYECKast
IIPOTPECCUM.

beckoHeuHo yObIBaromas
reoMeTpudecKasi Iporpeccus.
Cymma 6eckoHEeYHO yObIBaroIen
reOMETPUYECKOU IIPOTrPECCUM.
JIMHEWHBIN U SKCITOHEHIIMATbHBIN
pocrt. Hucno e.

dopmyJia CIOKHBIX TPOLIEHTOB.
Hcnonws3oBanue nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MIPUKIIAIHOTO XapaKkTepa

OnepupoBaTh NOHATUSIMH:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3a1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE U OTPaHUYCHHBIC
MOCJIEI0BATEIbHOCTH; HCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh U OTPAHUYEHHOCTb.
[TomyyaTs npexacraBieHue

00 OCHOBHBIX HJI€SIX aHATIN3a
OECKOHEYHO MaJIbIX.

JlaBaTh onpeneneHue
apu(pMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOMCTBA
apu(METHIECKON U TeOMETPUUYECKOM
MPOTrPECCUH, HAXOJIUTh CYMMY YICHOB
MPOTPECCUM, & TAKKE CYMMY HICHOB
OECKOHEYHO YOBIBAIOIICH
FEOMETPUUYECKON MPOTPECCHUHU.
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Hcnonw3oBath nmporpeccun

JUTSL pelIeHus 3a/1a4 MPUKIaHOTO
XapakTep.

[TpumeHATb HOpMYITy CIIOKHBIX
IPOLICHTOB JIJIs pellIeHUs 3a]1a4
U3 pEeAIbHOW MPAKTUKH

HenpepbiBHbIC PYyHKIIHUH.
[IpousBoaHas

20

HenpepriBHble GyHKIINMT U UX
cBoiicTBa. Touka pa3psiBa.
AcumMnToTsl rpaduKoB PYHKITUH.
CaoiicTBa (hyHKLIHI HENPEPBIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEIIEHUST HEPABEHCTB.
[IprMmeHenne CBOMCTB HENPEPBIBHBIX
byHKIUN 1S peleHus 3a1ay.
[IepBas u BTOpasi MpOU3BOIHBIE
dbynkuu. OnpeneneHue,
Tr€OMETPUYECKUNA U (PU3NUECKUN CMBICTT
IIPOU3BOJHOM. Y paBHEHHUE
KacaTeJIbHOU K rpauKy HyHKIIHH.
[Ipou3BOaHBIE DTEMEHTAPHBIX
dbynkui. [TpousBoaHast CyMMBl,
IIPOU3BENCHUS, YACTHOTO U
KOMITO3ULIMKA (PYHKIUH

OnepupoBaTh NOHATHIMU: (PYHKIIUSA
HEIPEpPhIBHASA HAa OTPE3KE, TOUKA
pa3pbiBa GYHKLIHUU, aCUMIITOTA
rpaduka QyHKIIUH.

IIpuMeHATH CBOMCTBA HENPEPBIBHBIX
GyHKUMN U151 peleHus 3a1ay.
OnepupoBaTh NOHATUAMU: IIEPBasi U
BTOpasi MPOU3BOIHbIE (PYHKIUY;
NOHUMATh (GU3HYECKUI U
reOMETPUYECKHUI CMBICI ITPOU3BOIHOM;
3alMUChIBaTh YPaBHEHUE KACATEIbHOM.
BbIyucisTh Npou3BOIHBIE CYMMBI,
POU3BEICHUS, YACTHOTO U CIOXKHOU
byHKITIH.

N3yuaTh Npon3BOAHBIE JIEMEHTAPHBIX
(byHKITHA.

Hcnonbs30BaTh reOMETPUUYECKUN U
(U3UIECKHUI CMBICT IPOXU3BOTHOM

JUTSl peLIeHUs 3a/1a4
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[ToBTOpEHue, 06001IEHNE, 5 OcHOBHBIE NMOHATHUS Kypca aJireOpbl [IpuMeHATh OCHOBHBIE MTOHSTHUS Kypca
CUCTEeMAaTHU3allus 3HAHUI U Hayajl MaTeMaTH4eCKOro aHaIn3a anreOpsl U HAYaJl MATEMaTUYECKOTO
10 knacca, 000011eHNE U aHajaM3a JUisl petieHus 3a1a4y
CUCTEMaTHU3alIMsI 3HAHUN U3 peaNTbHOM KU3HU U IPYTUX
IIKOJBHBIX IPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOBIIO ITPOT'PAMME
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11 KJIACC
HasBanne KomnuecTso OcHoOBHOE coziepKaHue pasaena OCHOBHBIE BUJIBI IEATETBHOCTH
pazjeina (TeMbl) 4acoB (TempI) 0o0yJaronmxcs
HccnenoBanue QpyHKuui 22 [IpuMeHeHre MpON3BOIHOM Ctpouts rpauk KOMIIO3UIIUU

C IMIOMOILBIO ITPOU3BOJHOMN

K UCCIIEIOBaHUIO (PYHKIIHIA

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne Hauboib1Iero u
HaVMEHBILIET0 3HAYEHUS HENTPEPHIBHON
GbyHKIIUU Ha OTpE3KE.

[Iprmenenne mpon3BOIHON

JUTSI HAXOXKACHUS HaWTy4lIero
penieHus B NpUKIaJIHbIX 33aa4ax,

JUTSI OTIPEACIIEHUS] CKOPOCTH U
YCKOPEHHMSI POLECCA, 3aJaHHOTO
dopmynoii unu rpaduKoMm.
Kommno3unus pyHKIui.
['eomeTpuueckue 00pa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPAMHATHOU
IUIOCKOCTH

(YHKUIUNA ¢ TOMOILBIO 3JIEMEHTAPHOTO

HCCJICAOBAHUA U CBOMCTB KOMIIO3HMIIUH.

CtpouTts reomeTpruecKue 00pasbl
YPaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM IIOCKOCTH.
Hcrnons30BaTh MPOU3BOAHYIO

JUTSL iCCIIeIOBaHUs (DYHKIIMH

Ha MOHOTOHHOCTb U SKCTPEMYMBI;
HaXOAUTh HauOOoJIbIIEE U HAUMEHbLIIEE
3Ha4YeHUs PYHKIUU HENPEPHIBHON Ha
OTpE3Ke; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHUM IIPOBEAEHHOTO
UCCIIEIOBAHMS.

Hcnonp3oBaTh NpOU3BOAHYIO

JUTSL HAXOXKACHUS HAWTy4YlIero
pelieHus B IPUKIaJHbIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a7a4ax,
JUTSI OTIPECIIEHUSI CKOPOCTH

U YCKOpEHHS Ipoliecca, 3aaHHOrO
dbopmyoii unu rpaduKom.

[Tony4ats npencraBieHue
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O IIPUMCHCHNU HpOPI?;BOI{HOfI
B pAa3JIMIHBIX OTPACILAX 3HAHUM

ITepBooOpa3Hast u UHTErpal 12 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO OrniepupoBatTh MOHSATUSIMU:
nepBooOpa3HbiX. [lepBooOpazHbie nepBooOpazHas U onpeaeaEHHbIN
aneMeHTapHbIX QyHKIuH. [IpaBuna unTterpai. Haxonuts nepBooOpa3Hbie
HAXO0XCHUS IEPBOOOPA3HBIX. AJeMEHTapHbBIX (YHKIHA U BBIYUCIISTh
HNurerpan. I'eomerpuyeckuii CMbICIT uHTerpai no gpopmyne Herotona—
VHTETpana. Berancnenue JleliOHMLIA.

ONPENEIEHHOTO UHTErpaJIa 1O Haxonuts miomaau miockux Guryp
dbopmyne Herorona— JleliOnua. 1 00BbEMBI TEIT C TIOMOIIBIO
[Ipumenenue nuTerpana OTPEICIEHHOTO UHTErpaa.

JUTS1 HAX 0K ICHUS TUTOIIaAei 3HAKOMUTHCS C MATEMaTUYECKUM
IJIOCKUX (DUTYpP B 00BEMOB MO/JICTUPOBAaHUEM Ha TIPUMEPE
F€OMETPUYECKUX TEl. Iu(depeHINaTbHBIX YPaBHEHUIA.
[Ipumepsl permeHni [Tosy4daTe npeicTaBieHUE O 3HAYCHU U
muddepeHnnanbHbIX ypaBHEHUH. BBEJCHUS MMOHATHUS UHTErpaia
MaremaTuyeckoe MOJIeTUPOBAHUE B Pa3BUTHU MaTEMaTUKU

peanbHBIX NPOLIECCOB C MOMOILBIO

nuddepeHanbHbIX YpaBHEHUN

I'paduxu 14 Tpuronomerpuyeckue GyHKIIUU, UX Hcnonb3oBath UppoBbIE peCypChl

TPUTOHOMETPUUECKHUX CBOIMCTBA U rpauKH. IUTS IOCTPOCHUSI TPAPHUKOB

GyHKIMMA. OT060p KOpHEH TPUTOHOMETPHIECCKUX TPUTOHOMETPUUECKUX (DYHKIIUU U

Tpuronomerpuueckue YPaBHEHUHN C IIOMOIIBIO WU3YYEHHUs UX CBOMCTB.

HEpPaBEHCTBA TPUTOHOMETPHUYECKON OKPYKHOCTH. Pemars Tpuronomerpuyeckue
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Pemenne TpuroHOMeTpUIECKUX
HEPABEHCTB

yYpaBHEHUS U OCYIIECTBISTH 0TOOP
KOpHEH ¢ OMOIIIBIO
TPUTOHOMETPUYECKOU

OKPY>KHOCTH.

[TpumeHsATH HOPMYIIBI TPUTOHOMETPHUU
JUTS PEIIeHUs OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonb3oBath udpoBbIe pecypchl
JUTS TIOCTPOCHUS U UCCIICIOBAHMS
rpaguKoB QyHKIMIMA

HppaumonaneHele,
ITOKA3aTEeIIbHBIE U
Jorapu(pmMuIecKue
HEpaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHHS
MTOKA3aTENIbHBIX U JTIOTapHPMUICCKUX
HEPaBEHCTB.

OCHOBHBIC METOJIBI PEIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
UPpaHOHATBHBIX, TOKA3aTCIBHBIX U
aorapuMHUYECKUX YPaBHCHHUH H
HEPaBEHCTB

[IprMeHsTh CBOMCTBA I0KA3aTEIbHON
u JjorapumMudeckoit GyHKIui

K PEIICHUIO TTOKA3aTeIbHbIX 1
JorapuMUYECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJIBHOCTh
NePEXOI0B.

Pemiars uppannoHaibHbie U
KOMOWHHUPOBAHHBIEC HEPABCHCTRA,

C IOMOIIbIO PABHOCHJIBHBIX
EPEXOIOB.

Hcnonb3oBath rpaduueckre MeTo bl
Y CBOWCTBA BXOJSIINX B YPAaBHEHUE
WM HEPABEHCTBO (PYHKIUI

JUISL pEIICHUS 3a1a4u
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Komnekcuslie uncna 10 Kommiekchsie uncia. Anredpandeckass | OnepupoBaTbh NOHATHSIMMU:
U TPUTOHOMETpUYecKas (POPMBbI 3alUCH | KOMILJIEKCHOE YUCIIO U MHOKECTBO
KOMIUIEKCHOT'O YHCJIa. KOMILIEKCHBIX YHCEII.
Apudmernueckue onepanuu [IpencraBisiTh KOMIUIEKCHBIC YHCIIA
C KOMIUIEKCHBIMH YHCIIAMH. B anreOpanveckou u
N3o0pakeHre KOMIUIEKCHBIX YUCET TPUTOHOMETPUUECKOU dopme.
Ha KOOPJAUHATHOM IIJIOCKOCTH. BrinonuasaTs apudmernyeckue
®opmyna Myaspa. Kopuu n-oi olepaluy ¢ HUMH.
CTEIEHH U3 KOMIUIEKCHOTO YHCIIA. N300paxkath KOMILIEKCHBIE YUCTIa
[IprMeHeHnEe KOMITJIEKCHBIX YHCEIT Ha KOOPJAUHATHOM MJIOCKOCTH.
JUTsl petieHust GU3NIECKuX U [Tpumensars popmyny Myaspa u
F€OMETPUUYECKHX 3a/1a4 MOJIy4aTh IPEACTABICHUE O KOPHIX
N-0l CTeNEeHU U3 KOMIUJIEKCHOTO YUCJIA.
3HAKOMUTHCA C PUMEPAMU
MPUMEHEHUSI KOMIUIEKCHBIX YHCE
JUIS1 pELIEHUS TEOMETPUUECKUX U
bu3nyeckux 3aaau
HarypanbHble u 1iesnble uncia 10 HarypanbHble u 11ebie ynca. OnepupoBaTh MOHITUSIMU:

[IpyuMeHeHne MPU3HAKOB JICJIMMOCTH
uensix yuces, HOJl u HOK, octaTtkoB
10 MOAYJIIO, alroput™Ma EBknnaa
JUTA PEIIEHUS 3a0a4 B LEJIbIX YACIaX

HaTypaJbHOE U LIEJOE YUCIIO,
MHO>KECTBO HATYPaIbHBIX U IIEJIbIX
YHCell.

Hcnons30BaTh NpU3HAKY JETUMOCTH
LEJIBIX YUCEIT; OCTATKU [0 MOAYJIIO;
HO/I n HOK HarypaJIbHBIX YHCET;
anroput™ EBKinza ans pereHus
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3a1a4.
3anuchIBaTh HATypaJIbHBIC YHCIIA

B Pa3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX
CUHCJICHUSA

Cucrembl pallMOHAIbHBIX, 12 Cucrema 1 COBOKYITHOCTh YPaBHEHU. OnepupoBaTh NOHATUSAMU: CUCTEMA U
MPPALMOHAIIbHBIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- COBOKYITHOCTb YPABHEHUH U
MOKa3aTEIbHBIX CJIEJICTBUSL. HEPABEHCTB; PEIICHUE CUCTEMbBI WU
U JJorapu(pMu4ecKux OCHOBHBIE METO/IbI PEIICHUS CUCTEM U | COBOKYIIHOCTH; PABHOCUJIBHBIE
YpaBHEHUN COBOKYITHOCTEW pallMOHAJIBHBIX, CUCTEMBI U CHCTEMBI-CJIEICTBUS.
UppaIlMOHATBHBIX, TOKA3aTEJIbHBIX U Haxonuts penieHus: CUCTeM u
Jorapu(@MUYECKUX YpaBHCHUH. COBOKYITHOCTEW LIEIBIX
IIpuMeHeHne ypaBHEHUI, CHCTEM U palMOHANbHBIX, UPPALIMOHATIBHBIX,
HEPABEHCTB K PEUICHUIO MOKAa3aTeJIbHBIX U JOrapu(PMUYECKUX
MaTEeMaTUYECKHX 3aJ1ay U 3a7a4 YPaBHEHUI U HEPABEHCTB.
U3 Pa3IMYHBIX 00JaCTel HAYKH U [IpumeHsTh cCUCTEMBI YpAaBHEHU
peanbHOM )KU3HU, UHTEPIPETALIUS K PEIIEHUIO TEKCTOBBIX 3a/1a4
NOJIYYEHHBIX PE3YyJIbTaTOB U3 Pa3IMYHbIX 00JacTeil 3HaHUM U
peanbHOM )KM3HU; UHTEPIIPETUPOBATH
MOJIYYCHHbBIE PEILICHHUS.
Hcnons3oBath 1u(ppoBbIe
pecypcsl
3agauu ¢ mapameTpaMmu 16 ParmmonanbHbie, MppalliOHANIbHbBIE, Bri6upats cioco6 perneHus

MOKa3aTelIbHbIE, JOrapu(PMUUYECKUE U
TPUTOHOMETPUUYECKHUE YPAaBHEHUS,
HEPABEHCTBA U CUCTEMBI

palMOHANbHBIX, UPPALIMOHATIBHBIX,
NOKa3aTeNbHbIX, TOTapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHUM
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C IapamMeTPaMH.
[TocTpoeHnue u uccnenoBanme
MAaTEMATUYECKUX MOJIEIIEN PeaIbHbIX
CUTYyallu¥ C IOMOUIIBIO YPABHECHUM,
CHUCTEM YPAaBHEHUI U HEPABEHCTB

C IapaMeTpamMmu

Y HEPABEHCTB, COJICPHKALIUX
MOJYJIA U ITAPAMETPBI.

[TpumensTts rpaduueckue u
AHAJIMTUYECKUE METOIBI ISl PEILICHUS
YPaBHEHUI U HEPABEHCTB

C IIapaMeTpaMH, a TaKxkKe
UCCIIeJOBaHUE (PYHKIMHM METOAaMU
MaTeMaTU4YECKOr0 aHAJIN3A.

CTpouTs 1 ncCIIeI0BATh
MaTeMaTUYECKUE MOJEIIA PEAIBHBIX
CUTYyallli C MIOMOIIBIO YPABHEHUN,
HEPABEHCTB U CUCTEM

C mapameTpaMu

[ToBTOpEHue, 06001ICHME,
cucTeMaTH3anus 3HAaHUU

16

OCHOBHBIE TIOHATHS U METOBI Kypca,
000011IeHrE ¥ cCUCTEMATHU3alINs 3HAHUN

MonenupoBaTh pealibHbIE CUTyallU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIpaKEHUS, YDABHEHUSI, HEPABEHCTBA
U UX CUCTEMBI 10 YCIIOBUIO 3a/1auH,
UCCIIE0BATh MOCTPOEHHBIE MOJCIIH

C UCITOJIb30BAHUEM arlapara ajareOpsl,
UHTEPIPETUPOBATH MOTYUYCHHBIN
pe3yJibTar.

[Tpumensarts GpyHKIIMN

JUIS1 MOJIETTUPOBAHUS U KCCIIEIOBAHUS
peanbHBIX IPOLECCOB.

Petnate npukiaaHbie 3a1a4u,
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B TOM YHCIIC COIUAIBHO-
AKOHOMHUYECKOTO U PU3UIECKOTO
XapakTepa, CpeJICTBAMH alIreOphI
¥ MaTeMaTUYECKOTO aHaJIH3a

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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®EJIEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

MHNOACHUTEJBHAS 3AIIMCKA

I'eomerpust siBasieTcss OJHUM M3 0a30BBIX KYypCOB Ha YPOBHE CpPEIHEro OOLIEro
o0Opa3oBaHMsl, TaK KaKk 00eCIeYrBaeT BO3MOXHOCTb N3YYECHUS TUCIUIUINH €CTECTBEHHO-
HAy4YHOM HAMpPaBJICHHOCTHU U MPEIMETOB r'yMaHUTapHOro 1ukia. [IockoapKy Toruueckoe
MBILUICHHE, (QOpMHpyeMOe TMpU HU3YYCHHH OO0YYaIOUIMMHCS MOHSITUWHBIX OCHOB
T€OMETPUU, MNPHU JOKA3aTEIbCTBE TEOPEM M IOCTPOCHHHM UEMOYKU JIOTMYECKUX
YTBEPKJICHHUN IIPU PELICHUN F€OMETPUYECKHX 3a/1a4, YMEHUE BbIIBUTATh U ONIPOBEPIaTh
TUIIOTE3bl HENOCPECTBEHHO UCIOIB3YIOTCS ITPHU PELIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO
IIUKJIa, B YACTHOCTH (PU3NYECKUX 3a/1a4.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «['eomerpus» Ha yriayOnéHHOM
YPOBHE — Pa3BUTHE HHJWBHUAYAIbHBIX CIHOCOOHOCTEH OOydYaroIIMXCA MPU U3YUECHUH
reOMETpPUHU, KaK COCTaBIISIOLIEH MpeaAMeTHON obnacTn «MaremaTtuka 1 HHPOpMaTHKa
yepe3 oOecrieyeHue BO3MOXKHOCTH MPUOOPETEHUS U HCIOJIB30BaHMS Oojee TiyOOKHX
T€OMETPUYECKUX 3HAHUNM U JEUCTBUM, cCENU(UUHBIX T€OMETPUHU, U HEOOXOIUMBIX JJIs
YCIIEIIHOTO  MPO(eCcCHOHATIBHOTO 00pa30BaHus, CBS3aHHOTO C HCIIOJIb30BaHUEM
MaTE€MaTHKH.

[IpuopureTHBIMU 3alayaMyd  Kypca TeOMETpUM Ha YrIyOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMHI U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacHIMpeHue MPEACTaBICHUS O T€OMETPUM KaK YacTH MHUPOBOM KyJIbTYpPhl H
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMupOBaHUE NMPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTYpax KaK O BaKHEHIINX
MaTEMaTUYECKUX MOJIENSAX, IMO3BOJSIOIIUX OINHUCHIBATh M M3y4aTh pa3HbIC SBICHUS
OKpPYXAIOLEro MHpa, 3HAHHWE IOHATUHMHOIO ammapara no pasueny «CrepeoMmeTpusd)
y4eOHOTro Kypca reOMeTpHH;

(opMupoBaHrUe yMEHHUS BIAJEThb OCHOBHBIMM MOHATHUSMU O NMPOCTPAHCTBEHHBIX
durypax M HUX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (QOpMyl U YMEHHUE HUX
NPUMEHSATh, YMEHHSI JOKa3blBaThb TEOPEMbl M HAXOJWUTh HECTaHAAPTHBIE CIIOCOObI
peuieHus 3anay;

(dbopMHpOBaHKE YMEHHUS pacliO3HABaTh HA YEPTEKAX, MOJIEIIAX U B pEaIbHOM MHUpPE
MHOTOTPAHHHUKH U TeJla BpalleHUsl, KOHCTPYHUPOBATh T€OMETPUUECKHE MOJCIIH;

dbopMHpOBaHHE TIOHMMaHUS BO3MOXHOCTH aKCHOMATUYECKOrO IMOCTPOEHUS
MaTeMaTUYeCKUX TEOpHi, (OPMHUPOBAHUE TIOHHUMAHHUS POJM AKCHOMATHUKU IIPH
MIPOBEJICHUHN PACCYKICHUN;

dbopMHpoBaHME yMEHUS BIAAETh METOJAMU JOKAa3aTelbCTB U  aJTOPUTMOB
pELIeHMs, YMEHUSI MX NPUMEHATH, MPOBOAMTH JOKA3aTENIbHBIE PACCYXICHHS B XOJ€
pELICHUs] CTEPEOMETPUYECKUX 337a4 M 3aJa4 C HPAKTUYECKUM COAECPKAHUEM,
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(opMUpOBaHKE MPEACTABICHUS O HEOOXOAMMOCTH J0KA3aTEIbCTB NP OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPKICHUA M POJIM AKCHUOMATUKH B IPOBEACHHUH JIE€TyKTUBHBIX
paCCyKICHUM;

pa3BUTHE U COBEPUICHCTBOBAHNE MHTEIJIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOy4arolmuxcs, TMO3HABATENbHOM  AKTUBHOCTH,  HCCIEAOBATEIbCKUX  yYMEHHIA,
KPUTUYHOCTH MBIIIJICHUS], UHTEPECA K U3YUEHUIO T€OMETPUH;

(dopMupoBaHre PYHKIIMOHATHHON TPAMOTHOCTH, PETICBAHTHON T€OMETPUN: YMEHUS
pacro3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX TMOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEH
B peaJbHBIX JKU3HEHHBIX CUTyalUsX U MIPU U3YUYEHUU JAPYTUX Y4eOHBIX PEAMETOB,
IIPOSIBJICHUSI 3aBUCHMOCTEN M 3aKOHOMEPHOCTEN, MOJIEIMPOBAHNS PEAIBHBIX CUTYALUH,
VICCJIEIOBAHUSI IOCTPOCHHBIX MOJENEH, HHTEPIIPETALIMH ITI0JTYYEHHBIX PE3yJIbTATOB.

OCHOBHBIMHM  COZAEpKATEIbHBIMU JUHUSAMU y4deOHOro Kypca «['eomerpus»
B 10-11 «maccax sBimstorcs: «lIpsmMble W MIOCKOCTH B TPOCTPAHCTBE,
«MHororpanHukn», «Tena BpamieHus», «BEKTOpbl U KOOPAUHATHI B IPOCTPAHCTBEY,
«/IBM>KEHHS B IPOCTPAHCTBEY.

Chopmymupoannoe B DPI'OC COO T1peboBaHME «YyMETh ONEPHPOBATH
HNOHSTUSAMMY», PEJIEBAaHTHBIX I'€OMETPUM Ha YriayOia€HHOM ypoBHe oOydenus B 10-11
KjlaccaX, OTHOCUTCSI KO BCEM COJAEp)KATEIbHbIM JIMHUSAM yuyeOHOro Kypca, a
(bopMHpOBaHUE JIOTUYECKUX YMEHUN pachpesiesieTcss He TOJbKO MO COJAEPKATEeIbHBIM
JUHUSM, HO W 1o roaaMm oOydyeHus. ConepkaHue oOpa3oBaHUS, COOTBETCTBYIOIIEE
NpEeAMETHBIM  pe3ysibTaraM  ocBoeHus  DenepasibHOW  pabodeil  MPOrpamMMmbl,
pacnpenenéHHbIM 1o rojaM oOOy4eHHs, CTPYKTYPUPOBAHO TakKUM 0O0pazoM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHLUIIMAIBHBIM BoIpocaM oOydaromuecs 00palianuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIaJACHUE FEOMETPUYECKUMHU MTOHATUSIMU
YW HaBbIKAMHM IMOCJIEIOBATEIbHO M TMOCTYNATEIbHO, C COOJIIOJICHUEM MPUHIUIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHMs BKJIIOYAaTh B OOLIYIO CHUCTEMY TI'€OMETPHUYECKUX
MPEACTAaBICHUM OOy4YaloIMXCsa, pacumpsisi W yriayonsas e€, oOpasys MpoYHbIE
MHO>KECTBEHHBIE CBSI3U.

[lepexon K U3y4EHUIO T€OMETPUU HA YIIIyOJIEHHOM YPOBHE MO3BOJISET:

co3aaTh ycnoBus s AuddepeHunanuu 00yyeHus, MOCTPOSHUs UHIUBUIYaTbHBIX
0o0pa30BaTEeNbHBIX MPOrpaMM, OO0ECTEeYUTh YIIAyONEHHOE H3YUYEeHHE TIE€OMETPHH Kak
cocTaBJIsoLIeH yueOHoro npeamera «MaremaTukay;

NOJATOTOBUTH OOYYarOIIMXCS K MPOJOJKEHUIO U3YYEHHUS MAaTEMATHKU C YUYETOM
BbIOOpa Oyaymiedt mpodeccun, obecrieunBasi MPEEMCTBEHHOCTh MEXKAY OOIUM U
npodeCCUOHAIBHBIM 00pa30BaHUEM.

Ha usyuenue yueOHOro kypca «l'eomeTpusi» Ha yriiyOJ€HHOM yPOBHE OTBOJUTCS
204 gaca: B 10 kmacce — 102 gaca (3 waca B Hezmemio), B 11 kmacce — 102 yaca
(3 yaca B Hezen).
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COJEP KXAHUE OBYYEHMUA

10 KJIACC

IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsMasi, IUIOCKOCTb, IMPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATHUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anmHoe pacnosiokeHrne TIpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOIINECH,
IapajuleNIbHblE M CKpEIIMBArOIKecs NpsMble. [Ipu3Haku CKpEemMBAIOMMXCS MPSAMBIX.
[TapannenbHOCTh NPSMBIX M IUIOCKOCTEM B MPOCTPAHCTBE: MAPAJJIEIBHBIE NPSIMBIE B
IIPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MPSAMBIX, NAPATUIEIBHOCTh MPSIMON U IIJIOCKOCTH.
[TapaniensHOe M LIEHTpaJIbHOE NPOEKTUpOBaHUE, H3o0paxkeHue ¢uryp. OCHOBHBIE
CBOIMCTBa MapaJjIeIbHOTO TMpoeKTUpoBaHusl. M3o0pakeHue ¢uryp B MapauienbHON
IPOCKIMHU. YTJIbl C COHANpPaBIECHHBIMA CTOPOHAMH, YIOJN MEXAY MPSIMBbIMHU
B IpocTpaHcTBe. I[lapasuiesbHOCTh IIIIOCKOCTEN: MapaJUIeIbHbIE IIOCKOCTH, CBOMCTBA
napajuiebHbIX MIockocTel. IIpocreiimme mpocTpaHCTBEHHbBIE (PUTYpHl HA IUIOCKOCTH:
TETPadp, MAPAIIIETNETHUIIE, TOCTPOCHUE CEUEHU.

[lepnieHIUKYISAPHOCTh NOPSIMOW U IUIOCKOCTH: TEPIECHAUKYJSPHBIE MpPsIMBIE B
IIPOCTPAHCTBE, MPSAMbBIC MAPAJIIEIBHBIE U NMEPIECHINKYJIAPHbIE K IJIOCKOCTH, MPU3HAK
MEPIIEHAUKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TEOPEMA O MNPSMOW MHEPIEHIAUKYISAPHOU
mIockoctu. OpToroHanpHOE NPOEKTHpOBaHME. [lepneHAMKynsip W HAKJIOHHBIE:
pPAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM A0 IJIOCKOCTH, IPOCKIUS
buryps Ha IJIOCKOCTb. [IeprieHIMKYISAPHOCTD IIJIOCKOCTEN: IIPU3HAK
MEPIEHAUKYJISIPHOCTH JBYX IIOCKOCTEN. Teopema o TpEX MepHeHIUKyIspax.

YTrabel B IPOCTPAHCTBE: YroJl MEXAY MPSIMOW U INIOCKOCTBIO, ABYI'PAHHBIA YIOJI,
JIMHEWHBIA yroJ JIBYTPaHHOTO yria. TpéXrpaHHbli U MHOrOrpaHHbie yribl. CBoMCTBa
IJIOCKUX YTJIOB MHOTOTpaHHOro yrija. CBOMCTBAa IUIOCKMX W JBYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yrua. TeopeMbl KOCUHYCOB U CUHYCOB JIJI1 TPEXTPAHHOTO YIJIA.

MHOrorpaHHuKHU

Byl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: N-yrosbHas npusma,
npsiMasi ¥ HaKJIOHHAasT TpU3MBbL, OOKOBas U TMOJHAs TOBEPXHOCTh IPHU3MBI.
[Tapaenenunen, NpsIMOYTOJIBHBIN MapajuiesienuIel U ero cBoiicTBa. KpaTualinme mytu
Ha TMOBEPXHOCTM MHOrorpaHHuika. Teopema Oilnepa. I[IpocTpaHcTBeHHas TeopeMa
[Mugaropa. [Mupamuna: n-yronpHas nupammuaa, IpaBUIbHAs U YCEUEHHAs MUPAMUJIBIL.
CpoiictBa pEébep u OOKOBBIX TIpaHEll MpaBUIbHON mnuUpaMuasl. lIpaBuibHbIE
MHOTOTPaHHHMKH: TpPAaBWJIbHAs IIpU3Ma MW NpaBWIbHAs NHUpaMHUAa, [pPaBUJIbHAS
TpeyroJibHasi MUpaMUJa U MPAaBWIbHBIN TeTpasap, Kyo. [IpeacTaBienue o nmpaBUIIbHBIX
MHOT'OIPaHHUKAX: OKTadIp, JOACKAYAP U UKOCADIP.

Bbluncienue 31€eMEeHTOB MHOTOTPAaHHHUKOB: pE€Opa, AuaroHaidu, yrisl. llnomanmb
OOKOBOI MOBEPXHOCTHU U TIOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, MIIOIIA/lb OCHOBAaHUH,
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TeopeMa 0 OOKOBOI NMOBEPXHOCTH MpsiMON npu3Msbl. [lnomans 60koBOI MOBEPXHOCTH U
ITOBEPXHOCTH NIPaBUJIBHOW NMUPAMUJIBI, TEOPEMA O IUIOIIAAN YCEUEHHON TUPAMUIBI.

CuMMeTpuss B IPOCTPAHCTBE.  OJIEMEHTBl  CHMMETPUM  IPABUJIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B  MpPaBWIBHOM  MHOTOTPAaHHUKE:  CHMMETpUS
napajuiejienuIena, CUMMETPUs NPABWIBHBIX MPU3M, CHMMETPHUS  PABHIIBHOM
MU PaMHU/IBI.

BekTOpbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHAMNPABJICHHBIE W MPOTUBOIOJIOXKHO HaIMpPABICHHbBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. JIEWCTBHS C BEKTOpAMU: CIIOKECHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHO>KEHHE BEKTOpa Ha uucyio. CBOWCTBa
CJI0>KEHUS BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOpA HA YUCI0. [IoHSITHE KOMIUIaHApHBIE
BEKTOpHI. [Ipu3Hak KOMIIIaHApPHOCTH TpPEX BEKTOPOB. lIpaBwio mnapamenenunena.
Teopema 0 pa3iioKEHUH BEKTOPA 110 TPEM HEKOMILIAHAPHBIM BeKkTOpaM. [IpsiMoyrosbHas
cucteMa KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. CBs3b  MEXIY
KOOpJIMHATaMM BEKTOpa M KOOpJIMHATaMHM TOYEK. YTOJ MEXAy BekTopaMu. CKaasipHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHS: TUIMHAPUYECKAS IOBEPXHOCTD, KOHUYECKAsK MOBEPXHOCTH, ChepriecKas
MOBEPXHOCTh, O0Opa3zyrolye mnoBepxHocTer. Tema BpalieHus: UWIUHIP, KOHYC,
yceu€HHBI KOHYC, cdepa, map. Bzammnaoe pacmonoxkeHue cdepsl W IUIOCKOCTH,
KacaTeabHasl TNIOCKOCTH K chepe. M300paxkeHne Ten BpalieHus Ha IiockocTu. Pa3BépTka
MUIMHAPA U KoHyca. CumMmeTpus chepsl U mapa.

O6BEM. OcHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 00 00BEME MPSAMOYTOJIHHOTO
napaienenunena u ciuencteus u3z He€. OObEM NpSAMONW M HAKIOHHOW TMPU3MBI,
UJIMHAPA, TUPAMUIB U KoHyca. O0BEM I1apa 1 mapoBOTrO CErMeHTa.

KomMOuHanuu Ten BpaiieHus 1 MHOTOTpaHHUKOB. [Ipu3Ma, BrimcanHasi B IUIUHD,
onucaHHasi okoJo nHapa. [lepecedenne chepsl 1 mapa ¢ IiockocThio. Kacanue mapa
U cdepsl WIOCKOCThI0. [loHsATHE MHOTOTpaHHUKA, OMUCAHHOTO OKOJIO chephl, chepsl,
BITMCAHHOW B MHOTOTPAHHHK WJIH TEJIO BPAICHUS.

[Tnomans MOBEpXHOCTH MUIMHAPA, KOHYca, TIomaas cepsl u e€ yacteit. [logodue
B npoctpanctBe. OTHOIIEHHE 00BEMOB, TIJIOMIAJEH MOBEPXHOCTEH MOMOOHBIX (UTYP.
[IpeoOpazoBanne momoOusi, TOMOTeTHsA. PemeHne 3amad  Ha  MJIOCKOCTH C
UCITOJIb30BAHUEM CTEPEOMETPUIECKUX METOIOB.

[TocTpoeHre CeYeHW MHOTOTPAHHUKOB W TEJl BpAIICHHS: CCUCHUS IHIUHAPA
(mapaJuienbHO U NEPIEHIUKYIIIPHO OCH), CEYEHHUS KOHYca (MapaJljieIbHOE OCHOBAHUIO U
MPOXOJISIIEe Yepe3 BEpIINHY), CEUCHUS Iapa, METOIbI MOCTPOCHHS CEUYCHHM: METOI
CJIENIOB, METOJT BHYTPEHHETO TPOCKTUPOBAHMUSI, METOJ] TIEPEHOCA CEKYIIEH MTOCKOCTH.
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BekTOpbI H KOOPANHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Onepanuy HaJl BEKTOpamMu. BeKTOpHOE yMHOXEHUE
BEKTOPOB. CBOMCTBAa BEKTOPHOTO YMHOXEHHS. [IpsAMOyronbHas cucrema KOOpAHHAT B
npoctpancTBe. Koopaunatel BekTopa. Paznoxkenue Bekropa mo 6asucy. KoopauHaTHo-
BEKTOPHBIN METOJ] IPU PEIICHUH T€OMETPUUECKUX 3a/au.

JIBH:KEeHHS B POCTPAHCTBE

JBwxenus npoctpancTBa. Otobpaxkenus. /[BmwkeHus u paBeHCTBO duryp. Oo6mme
CBOWCTBA JBWKCHUW. BuHIbl [BWKEHUHN: NapajuiebHBIA IEPEHOC, UEHTpalbHas
CUMMETpPHS, 3€pKalibHas CUMMETpPHs, TOBOPOT BOKpYyr mpsimoil. I[IpeoOpazoBanus
nono6wus. [psimast u cdepa Diinepa.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kaacca oOyvaronuiicss Hay4YuTCs:

CBOOOJTHO ONIEPHPOBATH OCHOBHBIMHU TIOHATHSIMHU CTEPEOMETPHUH TIPH PEIICHUH
3aJla4y ¥ MPOBEJICHUU MAaTEMATUYECKUX PACCYKICHHI;

MPUMCHITh aKCHOMBI CTEPEOMETPHHM W CJCACTBHS W3 HHUX TIPH PEHICHUH
reOMETPUYECKUX 3a]1aY;

KJIaCCU(UITMPOBATh  B3aMMHOE  PACIIOJIOKCHHE TPSAMBIX B IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJHO OIEPUPOBATh TMOHATHUSMHU, CBSI3aHHBIMH C YIJIAMH B TPOCTPAHCTBE:
MEXIy MPSMBIMU B IPOCTPAHCTBE, MEXKITY MIPSIMOU U MIIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHITHUSIMU, CBI3aHHBIMUA C MHOTOTPaHHUKAMH;

CBOOOJTHO pacro3HaBaThb OCHOBHBIC BUbI MHOTOIPAHHHUKOB (IIPU3Ma, MUPAMHJA,
MPSIMOYTOJIbHBIN TapaJijIesienuIel, Kyo);

KJ1acCU(UIIMPOBATH MHOTOTPAHHKUKH, BEIOUpAsi OCHOBaHUS JJI KJIacCU(PUKALIHH;

CBOOOJTHO ONIEPHPOBATH MOHITHSAMH, CBSI3aHHBIMUA C CEYECHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHSTH TAPAIIICIBHOE, IICHTPATBHOE M OPTOTOHATIBLHOE IPOSKTHPOBAHUE (PUTYP
Ha TUIOCKOCTb, BBITIOJIHATH U300pakeHus1 GUTYpP Ha TUIOCKOCTH;

CTPOUTh CEUYCHHS MHOTOTPAHHMKOB PpAa3IMYHBIMH METOJAMH, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYpP: BHUIl CBEPXY,
cOOKY, CHU3Y;

BBIYUCIIATh TUIONIAJA TOBEPXHOCTEH MHOTOTPAHHHUKOB (TMpuU3Ma, MHPAMHJA),
TCOMETPUUCCKUX TEII C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OMEPHPOBATH TOHATHUSIMU: CUMMETPHUS B IMPOCTPAHCTBE, IEHTP, OCh
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh U TUNIOCKOCTh CHMMETPHUU (UTYPHI,

CBOOOJHO  OMEPHPOBATH  MOHATHUSMHU, COOTBETCTBYIOIIMMU  BEKTOpaM M
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJTHATH JACHCTBUS HaJl BEKTOPAMH;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MATEMATHUYECKUX OTHOIICHHN W HAXOXKJICHUE
Tr€OMETPUYECKUX  BEIUYHMH, TPUMEHSS HM3BECTHBIE METOAbl MpPU  PEHICHUU
MaTeMaTHYECKUX 3a7a4 TOBBIIIICHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;
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OPUMEHSTh  MPOCTEHIIMEe  MNpOrpaMMHbIE  CpPEACTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPECOMETPUUECKUX 3a/1a4;

W3BJICKATh, npeoOpa3oBbIBATH u UHTEPIPETUPOBATH uHdOpMAITHIO
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypaX, MPEJCTABICHHYI0 Ha uepTexax H
PUCYHKaX;

NPUMEHSTh TIOJYYCHHbIC 3HAHMS HA TPAKTHKE: CPAaBHUBATh M aHAIU3UPOBATH
peanbHble CUTYyalluM, MPUMEHSTh U3YYCHHBIC MOHSTHS B MPOIECCE MOMCKA PEIICHUs
MaTeMaTu4ecku cHOpMyITUPOBAHHON MTPOOIEMBbI, MOJIEIUPOBATH PEaIbHbIE CUTYAIIMH Ha
S3bIKE TEOMETPUU, HCCIENOBaTh IMOCTPOCHHBIE MOJEIM C  HMCIOJIb30BaHUEM
reOMETPUYECKUX MOHATUM U TEOpEM, almnapara ajreopbl, pemarh NpakTUIeCcKUe 3a1auu,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEIUYHH;

UMETh MPEICTaBICHUS 00 OCHOBHBIX dTarax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
4acTH (PyHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K xonmy 11 kiacca oOyJaromuiicss Hay4nuTC:

CBOOOJTHO OTIEPUPOBATH MOHATUIMH, CBI3aHHBIMU C IIUIMHAPUYECKON, KOHUYECKON
U c(heprueckoil TOBEPXHOCTIMU, OOBSICHATD CIIOCOOBI MOJTYYCHUS;

OTIEpUPOBATH TOHATUSMH, CBSI3aHHBIMH C T€JIAMU BPAIICHUS: [IMJIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacmo3HaBaTh Tella BpaieHus (IUIMHAP, KOHYC, cdepa U Imap) U OOBICHITH
CIIOCOOBI MOTYYEHUS TEJ BPAIICHUS;

KJ1acCU(UIIMPOBATH B3AUMHOE PACTIONOKEHUE C(HEPhI U IMITOCKOCTH;

BBIYHCIIATh BETUYUHBI JIEMEHTOB MHOTOTPAHHUKOB U TEJI BpalICHHsS, 00bEMBI U
IJIOMAM TIOBEPXHOCTEM MHOTOTPAaHHUKOB W T BPAILCHUS, T€OMETPUUYECKUX TEJ C
npuMeHeHueM Gopmy;

CBOOOJTHO OTIIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C KOMOWHAIUSIMU TEJT BPAILICHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BITMCAHHBIN B cpepy U OMUCAHHBIN OKOJIO Chepshl,
cdepa, BOUCaHHAsI B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS;

BBIYHCIIATh COOTHOIICHUS MEXIy IUIOMAIIMHA TOBEPXHOCTEH H 00bEMaMu
IMOJI0OOHBIX TEN;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHUE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUII CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEeJI BPAIllCHUS,

W3BJICKATb, MHTEPIPETUPOBATH 151 peoOpa3oBLIBAThH uH(bOpMAITUIO
O TIPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (PUTYypaxX, MPEJCTABICHHYI0 Ha YepTekax Hu
PUCYHKaX;

CBOOOJTHO OTMIEPUPOBATH MOHSATHEM BEKTOP B MTPOCTPAHCTBE;

BBITIOJTHATH OTIEpaIliy HaJl BEKTOpaMHu;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JI€KapPTOBOU CUCTEME KOOPIUHAT;

pemaTth TeOMETPUUYECKHE 3a7add Ha BBIUMCICHHE YIJIOB MEXAY NPSIMBIMH H
IJIOCKOCTSIMM, BBIUYHUCICHHE PACCTOSHUN OT TOYKH [0 IUIOCKOCTH, B II€JIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/Ia MPU PEIICHUU;
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CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C JBUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBIIIOJIHATh M300paKEHUSI MHOTOIPAHHUKOM M TEJI BPAaLEHUs MPU NapajljIeIbHOM
nepeHoce, EHTPATbHON CUMMETPUH, 3€PKAIbHOM CUMMETPHUH, TIPU MOBOPOTE BOKPYT
npsiMOH, peoOpa3zoBaHus MOA00US;

CTPOUThb CEYEHHS MHOTOTPAaHHUKOB U TeJl BpallleHWs: CEUEHUsS UWIMHApA
(mapasuienbHO U HNEePIeHIMKYIISIPHO OCH), CEUeHUsI KOHYca (TTapaliieIbHOe OCHOBAHUIO U
MPOXO/IsIliee Yepe3 BEPIIUHY), CEUCHHUS 1Iapa;

UCIOJIb30BaTh METOJIbI TTOCTPOEHUSI CEYSHHIT: METOJI CIEA0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHHUS, METOJ] IEPEHOCA CEKYIIEH MITOCKOCTH;

JI0Ka3bIBATh TEOMETPUUECKUE YTBEPIKICHUS;

OPUMEHATh TeOMETpUYecKue (DaKThl ISl PEIICHUs CTEPEOMETPUUECKHUX 3a/ad,
IIPEAINOJIAraoINX HECKOJIBKO IIArOB PEUICHUS, €CIU YCIIOBHs NPUMEHEHHUs 3aJaHbl B
SBHOM U HEABHOU dopme;

pemaTh 3a/ladyd Ha J10Ka3aTeIbCTBO MATEMATHUYECKHX OTHOIICHHH U HAaXO0XJEHUE
F€OMETPUYECKHUX BEJTUYMH;

IPUMEHATH MPOrPAMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI
IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a/1aY;

IPUMEHSTh TOJYyYCHHbIE 3HAHUS Ha IPAKTUKE: CPAaBHUBATh, aHAJIU3HPOBATH U
OLICHMBATh peajJbHbIE CUTYyAIIUH, IPUMEHSATh U3YYCHHbIEC TIOHATHS, TEOPEMBI, CBOMCTBA B
npolecce IOMCKa pelleHHsT MaTeMaTH4ecKH Cc(OpMyIMpOBaHHONW MpOOJIEMBbl,
MOJICJIMPOBATh pPealibHbIE CUTYyallud Ha SI3bIKE T€OMETPHUH, UCCIIEIOBATh MOCTPOCHHbBIE
MOJIEJI C MCHOJB30BAHMEM T€OMETPUUYECKHX MOHITUH M TEOpEM, alrapara ajireopsl,
pemars NPakTUYECKUE 3a]a4H, CBSI3aHHBIE C HAX0XKIEHHEM I'€OMETPUUECKUX BEJINYMH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTUSI T€OMETPUU KaK COCTaBHOU
yacTu (yHIAMEHTa Pa3BUTHUSL TEXHOJIOTUH.
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10 KJIACC
Hassanue KomnnuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
OCHOBHOE CcOJIepKaHuE
pazjena (TeMbl) Kypca 4acoB yYaIuxcs
BBenenue B crepeomMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHBIC OrnpenensiTe MI0CKOCTh Kak GUrypy,

(burypsbl.
[ToHsATHSA CTEpEOMETPUN: TOUKA,

npsiMasi, INIOCKOCTh, TPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300pAKEHUS

Ha PUCYHKE IIJIOCKOCTH, TapaAJIIEIIbHBIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI
oTpe3Ka.

[ToHsTHSA: EpeceKaroIurecs TNIOCKOCTH,
nepeceKarIuecs npsmas u INIOCKOCTh;
MOJTyTIPOCTPAHCTBO.

MHoOrorpaHHuKy, H300paxeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIIEeCTBYIOIIUX 0OHEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIC
CJEACTBUS U3 HUX.

CnocoObI 3a/1aHus TPSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE.
O0603HaueHUs TPSIMBIX U TUIOCKOCTEH.
Ceuenus. 300paxeHue ceueHuit

B KOTOPOH BBINOJIHAETCS IUIAHUMETPHUSL.
JlenaTe mpocTenIme JIOTHIeCKUe
BBIBOJIbI M3 aKCMOMATHUKHU INIOCKOCTH.
[TpuBOAUTH MpUMEPHI PEATTBHBIX
00BEKTOB, UJIeANTU3AIUEH KOTOPHIX
SIBIISIIOTCSA AKCUOMBI T€OMETPHH.
N3y4aTh, NpUMEHSITh TPUHIIUIIBI
MMOCTPOCHHUS CEUYCHUM.

Hcnonb30BaTh 71 MOCTPOCHUS
CEUEHHUU METO]I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO/T
MEPEHOCA CEKYIIEH TTIOCKOCTH.
Pewats crepeoMeTpuueckue 3a1auu:
HA OMPECIICHUE BUIA CEYCHUS U
HaX0KJICHHUE €ro MJIOMIaaH.
AKTyanu3upoBaTh (PaKThl U METOBI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

Hcnonb30BaTh NpU pelICHUH 3a1a4
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nupamMuibl, Ky0a ¥ IpU3Mbl, KOTOPbIE
MIPOXOJST Uepe3 ux peopa.
N3o00paxkenue nepeceueHus
MOJIYYEHHBIX TIOCKOCTEH.
PackpamrBanye NOCTPOEHHBIX CEYEHU I
Pa3HBIMHU LBETAMHM.

Meron cnefoB i1 HOCTPOECHUS
ceueHnid. CBOMCTBA NEPECECUECHUN
MpSMBIX U TI0cKOCTer. [locTpoenue
CEUYEHUH B MUpaMue, Kyoe 1o TpéM
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIKMCh IArOB
IIOCTPOCHUH.

[ToBTOpEHNE IUIAHUMETPUHU.

TeopeMa 0 MpoONOpPUHOHATBHBIX
otpe3kax. [lomobue TpeyroasHUKOB.
Teopema Menenas. Pacuérsl

B CEUECHMSIX HA BBIHOCHBIX YEPTEXKAX.
Uctopus pa3ButHs IiIaHUMETPUH

U CTEPEOMETPUU

cleyIouue MiaHuMeTpruieckue HakThl
Y METOJBI:

Teopembl Pasneca u

O MIPONOPUHOHAIIBHBIX OTPE3KaX.
AJITOpUTM JI€JIEHUS OTpE3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOEIpEHHBIN TPEYTOJIBHUK.
PaBHOCTOPOHHUI TPEYTOJIBHUK.
IIpsIMOYTOJIBHBIN TPEYTOJIBbHUK.
CBOMCTBO CpeHEN JIMHUHU
TpeyrojabHuka. CBONCTBO OUCCEKTPUCHI
yriia Tpeyrojbauka. CBONCTBO MeIMaH
TPEYTOJIbHUKA.

[Tpu3Haku no100usl TPEYTOILHUKOB.
[Tomy4aTs npencraBieHus 06
OCHOBHBIX 3Tanax pa3BUTUS TEOMETPUU
KaK COCTaBHOM yacTu hyHIaMEeHTa
Pa3BUTHUS TEXHOJIOTUN

BzaunmHoe pacniosioxkenue
MPSAMBIX B TPOCTPAHCTBE

B3auMHOe pacnosioxxeHue npsmeix

B ITpocTpaHcTBe. CKpeIMBarouecs
npsMble. [Ipu3Haku CKpemuBaromuxcs
IPSMBIX.

[TapannenbHble IpsAMbIE

Knaccuduimpoats B3aumMHoe
pacmosoKeHNe MPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYSI
PUCYHKaMH ¥ TIPUBOJIS TPUMEPHI
W3 PEaJbHOU KU3HU.
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B IpocTpaHcTBe. Teopema

0 CYIIECTBOBAHHMU U €IMHCTBEHHOCTH
MPSIMOU MMAPAITIENBHON TAHHOU
MIPSIMOU, IPOXOAAIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXkKallen

Ha JIAHHOW IPSIMOM.

JlemMma 0 nepeceyeHun napajyieIbHbIX
MIPSIMBIX IIOCKOCTHIO. [lapannensHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
MapajuieIbHbIX MPSIMBIX.

TeopeMa 0 CKpenMBaOIINXCS MPSIMBIX.
[TapamienpHOE NPOEKTUPOBAHUE.
OcCHOBHBIE CBOKCTBA MaPaLIEIBLHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX QUTYp B MapajIeIbHON
IIPOEKLUH.

LlenTpanpHas mpoeKus.

Yroi ¢ coHanpaBJIE€HHBIMA CTOPOHAMM.
Yros Mexay npsMbIMH.

3a1aun Ha 1OKA3aTEILCTBO U
UCCIIEJOBAHNE, CBSI3AHHBIC

C PaCITOJI0KEHUEM MPSAMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOpEMY

O CYIIECTBOBAHUU U €IUHCTBEHHOCTH
MapajuieIbHON MPSMOU, IPOXOIAIIEH
4yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)KaAIIEH Ha IPYTrOr IIPSAMOU; JIEMMY

0 MEPECEUECHUH TIIIOCKOCTH ABYMS
MApAJIICITHBIMU MPSIMBIMU; TEOPEMY

0 TPEX HapajuiesIbHbIX IPSMBIX.
Jloxa3pIBaTh MpHU3HAK
CKPEILIUBAIOLINXCS MIPAMBIX, TEOPEMY

0 CKPELIMBAOIIUXCS PSAMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABJIEHHBIMU CTOPOHAMM.
OOBSACHSTH, UYTO Ha3bIBACTCS
MapasuieIbHbIM U [IEHTPaTbHBIM
IIPOEKTUPOBAHUEM U KAK BBIIIOJIHIETCS
MPOEKTUPOBAHKUE (PUTYp HA MIIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MTAPAJIIEITBHOTO
MPOEKTUPOBAHUSI.

N300pakats B mapayiebHON
IIPOEKIIMY Pa3HbIE T€OMETPUUYECKUE
burypsbl.

Pemats crepeomeTpuueckue 3aaaun
Ha JI0Ka3aTeIbCTBO U UCCIIEIOBAHNUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[TpoBoaUTH NOKa3aTENbHBIE
paccyXJIeHUs IPU PELICHUU
reOMETPUUYECKUX 3a/1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
IpPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AHAIM3UPOBATH U
OLICHUBATh YTBEPKIAEHUS C LEIbIO
BBISIBJICHUSI JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
MoienrpoBaTh peajbHble CUTYallUH,
CBSI3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha A3BIKE T€OMETPHUU.
HccenenoBarh MNOCTPOCHHBIE MOJIETN
C UCIIOJIb30BAaHUEM I€OMETPUYECKHUX
MOHSATUH U TEOPEM, allrapara aareopsl,
U(PPOBBIX PECYPCOB.

ITomyuaTs npeacTaBicHHE

O LIEHTPAJIbHOM IIPOEKTUPOBAHUHU

1 00 uctopuu padboT O TEOPHUH
NEPCIIEKTUBBI

[TapannenbHOCTH PSIMBIX
U TJIOCKOCTEN
B IPOCTPAHCTBE

[TonsTHS: MapauIeIbHOCTD IPSMOU U
IJIOCKOCTH B IMIPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH MPSIMOU U
mockocTy. CBOKCTBA MMAapasieIbHOCTH

Knaccudummposats B3auMHoe
PACIIOJIOKEHUE IPSAMOM U THIOCKOCTH
B IPOCTPAHCTBE, IPUBOJIS
COOTBETCTBYIOLIHE TPUMEPHI
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HpﬂMOﬁ H IINIOCKOCTH.
FGOMeTpI/I‘-IGCKI/IC 3aJadn

Ha BBIYHUCJICHUC U 10Ka3aTCJIIbCTBO,
CBA3aHHBIC C IIApAJIJICIIbHOCTBIO

MPAMBIX Y TJIOCKOCTEN B IPOCTPAHCTBE.

ITocTpoeHune cedeHus, NpOXOAALIETO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
MAPAJLIEITBHOTO JPYTOW MPSIMOM.
Pacuér otHomenuit. [lapannensHas
IPOEKIUS, IPUMEHEHHE

JUTSI TIOCTPOEHUS CEYeHUH Ky0a

U Tapajuielienunesa.

CBoicTBa napajuieNeuIe1a u NpU3Mbl.

[TapamtensHble mockocTu. [lprusHaku
MapaJJIEIbHOCTH ABYX IIJIOCKOCTEM.
Teopema o mapayieaIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTH,
MPOXOJAIIEH Yepe3 TOUKY, HE
IIPUHAICKAILYIO TAHHOMU IJIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiicTBa napaIeIbHbIX MIJIOCKOCTEH:
0 MapaJyIeIbHOCTH MPSIMBIX
IIepeCceUYeHUs PU NEPECEUCHUU IBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 oTpe3Kax napajiebHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXAY MapAIUICITbHBIMU

U3 pEAIbHOU JKU3HU.
@opMyIupoBaTh ONPEAEICHUE
[apajuIeNIbHBIX MPAMOU U INIOCKOCTH.
Jloxa3bpIBaTh IPU3HAK

0 MapAJIEILHOCTHU IIPSIMOU U
IIJIOCKOCTH; CBOMCTBA NIapaJlIEIIbHOCTH
MPSAMOM U TIOCKOCTH.

Pemiats crepeomeTpudecKue 3a1aun
BBIYMCIICHUS U I0KA3aTeIbCTBO,
CBS3aHHBIE C MMAPAIIICIIBHOCTHIO
IIPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Pemrats npaktuyeckue 3anadu

Ha IIOCTPOEHHE CEYEHNN Ha YepTEkKaAX
TeTpadpa v napajuieIeIuIeaa.
Pewrats ctepeomeTpudeckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHUU
IIJIOCKOCTBIO.

[IpoBOANTE TOTUYECKN KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PELIEHNN T€OMETPUUYECKUX 3a1a4
CBS3aHHBIX C NIAPAJUIEIBHOCTHIO
IIJIOCKOCTEM.

CpaBHHBaTh ¥ aHAIU3UPOBATH
peanbHbIE CUTYalllU, CBSI3aHHbBIC

C ITapaAJJIEIBHOCTBIO NPSIMOU U
IIJIOCKOCTH B POCTPAHCTBE;
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IIJIOCKOCTAMHU, O IICPECCCUCHUU HpSIMOI?I
C ABYM: TapalJICIIbHBIMU ITIIOCKOCTAMHA

MOACIUPOBATH PCAJIIBHBIC CUTYyaAllUH,
CBA3AHHBLIC C MMApaJUICIIbHOCTBIO
HpﬂMOﬁ U INIOCKOCTH B IIPOCTPAHCTBC,
Ha SA3BbIKC T'COMCTPUU

[lepnieHIUKYISIPHOCTD
MPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa
Ha IUIOCKOCTU, TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJIBHOTO
napajuienenunena. Beraucienue 1ivH
OTPE3KOB B KyO€ U MPSAMOYTOJIHLHOM
napasuleJIeUunee.
[leprieHIUKYISIPHOCTH NPSIMOMN U
11ockocTH. [lprusHax
NEePIEHANKYIIPHOCTH MIPSAMOM U
IJIOCKOCTU. TeopeMa 0 CyIecTBOBaHUU
Y €IMHCTBEHHOCTH NPSIMOMU,
IPOXOIALIEN YEPES TOUKY
IIPOCTPAHCTBA U IIEPIICHANKYJIIIPHOU
K IIOCKOCTH. [Tnockoctu n
NEePIEHANKYJISIPHBIE UM MpsiMast

B MHOTOTPaHHUKAX.
[TepnieHauKyISp ¥ HAKJIIOHHAS.
[TocTpoenue neprieHauKyIsIpa

Y3 TOYKH HA MPSMYIO.

Teopema 0 TpEX NEPIEHAUKYIAPAX
(mpsimast u 0OpaTHas).

AKTyanu3upoBath (GaKkThl U METO/IbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.
DopMyIUpPOBATH OIIPEACIICHHUS:
MEPIIEHAUKYJISIPHBIX TPSMbBIX

B IPOCTPAHCTBE; ONPEEICHNE IPSIMOH,
MEPIECHAUKYJISIPHON K TUIOCKOCTH.
Jloka3bIBaTh: JEMMY

0 MEPIEHINKYISIPHOCTH IBYX
MapasuieNIbHbIX MPSMBIX K TPEThEU
MPSAMOI; TEOPEMBI O CBSI3U MEXKITY
MapAJIICITBHOCTHIO NIPSAMBIX U UX
MEPIIEHAUKYJISIPHOCTHIO K IUIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOIIYIO
MPU3HAK MEPHEHIUKYISIPHOCTU PSMOU
Y TJIOCKOCTH; TEOPEMY

O CYIIIECTBOBAaHUM U €UHCTBEHHOCTHU
PAMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY U IEPIICHINKYJISIPHOU K TAaHHON
IIJIOCKOCTH.

N300pakath B3aMMHO
MEPIEHANKYIISIPHBIE TIPSIMYIO
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VYros Mexly CKpEeIMBaIOIIUMHUCS
npsMbIMU. [lorck nepnenAnKy s pHbIX
MPSIMBIX ¢ TOMOILBIO
NEPIEHINKYJIIPHBIX TUIOCKOCTEN
OpTOoroHajibHOE IPOEKTHPOBAHUE.
[TocTpoenue ceuenuii ky0a, IpU3MBl,
MIPAaBWJIBHOW NMUPAMHUABI C TTOMOIIBIO
OPTOTOHAJILHOUN MPOEKIHUU.
CummMmeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO IIIOCKOCTH. [llmockocTH
CUMMETPHUI B MHOTOI'PaHHUKAX.
[Ipu3Hak nepneH UKy pPHOCTH
IIPSIMOM U IIJIOCKOCTH KaK CIICACTBUE
cumMmeTtpuu. IIpaBuibHbIe
MHOTOTPaHHUKHU

Pacuér paccrosiHuii OT TOUKH

710 TIIOCKOCTH. CrIOCOOBI OMYCTUTh
NEPIEHINKYJISIPBI: CHMMETPHS, CABUT
TOYKH IO NAapaIEIbHOU MPSIMOM.
CnBur no HenapaieabHON NPSIMOU,
VU3MEHEHUE PACCTOSTHUN

Y TJIOCKOCTb.
DopMyJIMPOBATH CBOMCTBO
MEPIICHIUKYJISIPA TIO OTHOLIEHUIO

K IUIOCKOCTH.

[Tony4aTth npecTaBieHUE O 3HAYCHUH
MEePIICHIUKYJISIpa AJIsI APYTUX o0sacTeit
Hayku ((u3HKa, SHEPreTUKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHUKa, OKpy>Karomiasi 00CTaHOBKA).
JloKa3bIBaTh YTBEPKICHHUSI, CBSI3aHHBIC
C MMPOEKIMEN NPSIMOX Ha TIIIOCKOCTb,
HETIEPIICHINKYIJSIPHYIO K TON MPSMOU.
Jloka3sIBaTh TEOpEMY O TPEX
NEPHEHANKYJIAPAX U TEOPEMY
oOpaTHyI0 TeopeMe 0 TPEX
NEPIECHIUKYIISIPaXx.

[Tomy4aTs npeacTaBIcHNE

00 OPTOrOHAJILHOM MTPOEKTUPOBAHUH.
Jloka3bIBaTh TEOPEMY O NPOEKIUH
TOYKHU Ha NPAMYIO.

Pemate crepeomeTpuyeckue 3a1aum,
CBSI3aHHBIE C MEPIICHIUKYIISPHOCTHIO
MIPSAMOM U IJIOCKOCTH.

Pewars nmpukitagaeie 3a1auu,
CBSI3aHHBIE C HAXOXKJICHUEM
reOMETPUYECKUX BEJIUYHH.
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Pemate crepeomerpudeckue 3amauu,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
O TPEX MEPIEHIUKYIIPAX,
HAaXO0XKJECHUEM PACCTOSIHUM,
ITIOCTPOCHUEM ITPOECKIIHM.
CpaBHUBATH U aHATTU3UPOBATH
YTBEPIKIACHHUS C LIEJIbIO BISBICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUM.
AHanmM3upoBaTh U MOJIEIUPOBATH

Ha SA3bIKE TEOMETPUU PEAJIbHBIC
CUTyalll!, CBSI3aHHBIC

C IEPIEHIUKYJIAPHOCTBIO IIPSIMOU U
IIJIOCKOCTH; UCCIIEA0BATH IIOCTPOCHHBIE
MOJENH, B TOM YHUCIIE U

C UCIIOJIb30BAHUEM arlrapaTa ajreOpbl

VYTbl U pacCTOSTHUA

16

IToBTOpEHHUE: yroa Mexay NpssMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS

B IPOM3BOJIBHOM TPEYTOJIbHUKE,
TE€OpeMa KOCUHYCOB.

IToBTOpEHHME: Yyrom Mexay
CKPEILHUBAOIIAMUCS NPIMBIMHU

B IIPOCTPAHCTBE. [ eomeTpuueckue
METO/bl BBIYMCIIEHUS yTIila MEXIY
IPSIMBIMU B MHOTOTPaHHUKAX.

AKTyanu3upoBaTh (PaKThl U METOAbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.
DopMyIUPOBATH ONIPEAECTICHUE
JIBYTPaHHOTO yTJIa.

Jloka3bIBaTh CBOWCTBO PaBEHCTBA BCEX
JIMHEWHBIX YTJIOB ABYIPAHHOIO yTJa.
KnaccuduimpoBath 1ByrpaHHbIE YTIbl
B 3aBUCHUMOCTH OT UX I'PaJyCHOU MEPHI.
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JIByrpanHsiil yroyu. CBONCTBO
JIMHENHBIX YTJIOB JBYTPAHHOIO YIIA.
[lepnenauKyIsIpHBIE TUIOCKOCTH.
CBolicTBa B3aMMHO NEPIIEHIUKYJIIIPHBIX
mrockocren. [Ipu3nak
NEPIEHANKYJIIPHOCTH IUIOCKOCTEM;
TE0-peMa O MPSIMOM NEPECEUEHUS IBYX
IJIOCKOCTEH MepIEeHIUKYISIPHBIX
TPETHEN IUTOCKOCTH.

[IpAMOYTOJIBHBIN IapaJUICIICIINIIE;
Ky0; U3BMepeHus, CBOMCTBA
MPSAMOYTOJIBHOTO Mapajuiejenunesaa.
Teopema 0 IuaroHanu NPsSIMOYTOIBHOTO
napajuieJIeIMIena U CIEICTBUE U3 HEE.
CrepeoMeTpUUECKHUE U NTPUKIIATHBIC
3a/1ayu, CBA3aHHbIE CO B3aUMHBIM
PaCIOJIOKEHUEM TPSIMBIX U TUIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAKOIIAECS
psIMBbI€, TAPAJUIEIBbHBIE IJIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanienbHbIX INIOCKOCTEN

Ha CKPEUIUBAIOIIUXCS PSIMBIX,
PacCTOsTHUE MEXKIY
CKPELIMBAIOIINMHUCS IPSIMBIMU

B IIPOCTHIX CUTYalUsIX.

OnyckaHue neprneHauKyJIspoB,

@opMyIMpPOBATH ONPEIEITCHUE B3aUMHO
NEPHEHANKYJIAPHBIX MIJIOCKOCTEM.
Jloka3pIBaTh TEOpEMY O IPU3HAKE
MEPIICHIUKYIJISIPHOCTH JIBYX
IIJIOCKOCTEM.

DopMyJIMPOBATH CIEACTBUE

(U3 mpU3HAKA) O MEPHEHANKYJIIPHOCTH
IJIOCKOCTH, KOTOpasi NEPHEeHAUKYJIIpHa
IIPSAMOM, IO KOTOPOM NIEPECEKAOTCS IBE
MJIOCKOCTH, 3TH MIOCKOCTSIM.
JloKa3bIBaTh YTBEPKIACHUS O €r0
CBOMCTBAXx; TEOPEMY U CJIEICTBHE

U3 HE€ 0 TMaroHAsAX MPSIMOYTOJIBHOTO
napajuieJenunesa.

Pemate cTepeoMeTpudeckre 3a1auu,
CBSI3aHHBIE C MEPIEHIUKYISIPHOCTD
NPSIMBIX U IUIOCKOCTEN, UCTIOJIB3YSI
MJIaHUMETPpHUYECKHUE (DaKThl 1 METO/IBI.
[IpoBOIUTE JTOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKACHUS TIPH
pELIeHUH TeOMETPUUECKUX 3a/1ad,
CBSA3aHHBIX C NEPIIEHINKYISIPHOCTHIO
IIJIOCKOCTEM.

AHanM3UpoBaTh U MOJIETUPOBATh

Ha SI3bIKE T€OMETPHUH peajbHbIC
CUTyalluH, CBSI3aHHbIC
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BBIYMCJIEHUE PACCTOSIHUM OT TOUKH
JI0 TOYKH; IPSIMOM; TIJIOCKOCTH.
Brruncienue pacCTossHUN MEXIY
CKPEIIHUBAIOIIUMUCS MPSIMBIMH

C MTOMOUIBIO IEPIIEHAUKYJIISIPHON
IJIOCKOCTH.

TpéxrpaHHbl yroy, HEpaBEHCTBA
IJ1s1 TPEXTPAHHBIX YTIIOB.

Teopema [Tudaropa, TeopeMbl
KOCUHYCOB U CUHYCOB

JUIS1 TPEXTPAHHOTO YIJIa. DJIEMEHTBI
chepuueckoit TeOMETpUH:
reo/Ie3NYECKue JINHUMU Ha 3eMIle

C IEPIICHIUKYIIPHOCTHIO TIPSIMBIX U
TJTIOCKOCTEH.

HccnenoBaTh MOCTPOSHHBIC MOICIIH,
B TOM YHCJIC U C HCIIOJIb30BaHHEM
ammapara anreOpsl.

Pemath mpukiiaaHbIe 3a1a9H,
CBSI3aHHBIC C HAXOXJICHUEM
T€OMETPUICCKHUX BEITMINH

MHoOrorpaHHuKu

CucreMaTu3anus 3HAaHUM:
MHOrorpaHHuK 1 €ro 3JIEMEHTHI.
[Tupamua. Bunasl nupamu.
[IpaBunbHas nupamuaa.
[Ipu3ma. IIpsimast u HaKIOHHAsS
npu3Mmsl. [IpaBunbHas npusma.
[Ipsimont mapaiutenenumnen,

IPsIMOYTOJIbHBIN Napaiienenunen, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBuiibHbIE U
MOJIYIIPABUIIbHBIE MHOTOIPAHHUKH

PaboTath c yueOHHKOM: 3a/1aBaTh
BOIIPOCHI, JIeNIaTh 3aMEUYaHusl,
KOMMEHTapHH.

AHaNIM3UpOBaTh PELICHUE 3aa4H.
PucoBaTh BBIMYKJIbI€ MHOTOTPAaHHUKHU
C 3aJJaHHBIMHM CBOMCTBAMU;
BOCCTaHABIIMBATH OOIINI BU]T
BBIITYKJIOT'O MHOTOTPaHHUKA 110 IBYM
€ro MPOECKIUAIM.

Jloka3bIBaTh CBOMCTBA BBIITYKJIOIO
MHOTOTPaHHUKA.

PucoBaTp BBITyKJIbIE MHOTOTPAHHUKH
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C Pa3HOM SUIEPOBON XapaKTEPUCTUKOM;
HCCIIEI0BATh BO3MOKHOCTH MTOJTYy4YECHUS
pe3ynbTaTa Ipy BApbUPOBAHUH IAHHBIX.
Jloka3pIBaTh CBOMCTBA MPABUIIbHBIX
MHOTOrpaHHHUKOB. [ [naHupoBaTh
IIOCTPOEHUE NTPABUIIBHBIX
MHOTOTPaHHHMKOB Ha MTOBEPXHOCTX
JIPYTUX MPaBUIbHBIX MHOIOTPAHHUKOB

BekTopsl B IpoCTpaHCTBE

12

[ToHsTHE BEKTOPA HA TNIOCKOCTH

U B MPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, MIPABUIIO
napasuiesienuneaa, yMHOKEHUE BEKTOpa
Ha YUCJI0, Pa3JIOKEHNUE BEKTOpa

1o 0azucy TpEX BEKTOPOB, HE JISKAIINX
B OJJHOU IIJIOCKOCTH.

CkansipHoe TpOU3BEICHUE,
BBIYMCIIEHUE YIJIa MEXKYy BEKTOpaMHU

B IIPOCTPAHCTBE.

[Ipocreiiue 3a1auu ¢ BEKTOpaMu

AKTyanu3upoBaTh (PaKkThl U METOBI
IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP

Ha IJIOCKOCTH U B IIPOCTPAHCTBE;
KOMIIJIAaHApHbBIE BEKTOPHI. [[puBOANTH
puMepbl GU3NIECKUX BEKTOPHBIX
BCJIMYHH.

OcBauBaTh MpaBuJia BHIMOJIHEHUS
JENCTBUM CIIOKEHHUS U BBIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOPa

Ha YMCJIO.

Jloka3bIBaTh MpU3HAK KOMIIJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3JI0KEHUN
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILTAHAPHBIM BEKTOPAM
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[ToBTOpeHue, 0600IICHNE
M CHCTEMaTHU3amns 3HaHuN

OO6o6maroree MOBTOPEHUE MOHATHI
¥ METOJIOB Kypca T€OMETPUHU

10 kmacca, cucreMaTH3alys 3HAHUH.
Hcropwus pa3BuTHs CTEPEOMETPUH KaK
HayKH U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKCHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHI

Pewmats crepeoMerpuyeckue 3aaadu
Ha JJOKa3aTeIbCTBO MATEMAaTUYECKUX
OTHOILICHHH, HAXOXKIEHNE
r€OMETPUYECKUX BEJIMYUH (JJIUH,
YTJIOB, TUIOIIA/ICH, 00BEMOB).
Hcronb30BaTh PU PELLIEHUH
CTEPEOMETPUYECKHUX 3a7ad
IUTAHUMETPUYECKHUE (PaKThl U METOIBI.
[IpoBOINTE TOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYXKICHUS

IIPU PELICHUH CTEPEOMETPUIECKUX U
IJIAaHUMETPUYECKUX 3aau.
CpaBHHBaTh M aHAJIM3UPOBATH
peabHbIE CUTYAIUU U BBISIBISATH
BO3MOYKHOCTB €€ MOJIECIINPOBAHUs Ha
A3BIKE TEOMETPHH.

MonenupoBaTh peaqbHYI0 CUTYAIHIO
Ha S13bIKE TE€OMETPHUM U HCCIIE0BATh
MIOCTPOEHHBIE MOJIEIH, B TOM YHCIIE U
C UCIOJIb30BAaHUEM aIllapaTa ajareopsl.
Hcrnonb30BaTh KOMIIBIOTEPHBIE
MPOTpaMMBbl MPHU PEIICHUH 3a/1a4.
[Tony4aTs mpeacTaBIeHUE O TEOMETPUH
KaK O pa3BUBAIOLLEHCS HAayKe,
HCCIIEAYIOLIEH OKPYKarOIIUNA MUD,
CBSI3aHHOW C peaTbHBIMH OOBEKTAMH,
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IIOMOTaIOILEH PELUTh pEAJIbHBIC
JKA3HEHHBIE CUTYAllUH O POJIN
CTEPEOMETPUH B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH.
CpaBHUBATH U aHATTU3UPOBATH
YTBEPIKIACHHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUN.

Hcnonb3oBaTh HU(POBBIE peCypChl

Hccnenosath IMOCTPOCHHBIC MOJICJIN.

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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11 KJIACC
HazBanue KommuectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
OcHOBHOE coJIep/KaHue
pazzeina (TeMbl) Kypca 4acoB yYaIuxcs
AHaNnUTHYECKasi TEOMETPUS 15 [ToBTOpEHUE: KOOPMHATHI BEKTOPA AKTyanu3upoBaTh (GaKThl U METOIBI

Ha IUIOCKOCTHU U B IIPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE YTJIa MEXKY BEKTOpamMu
B IIPOCTPAHCTBE. Y PaBHEHUE NIPSIMOM,
IIPOXOISIIIEN Yepe3 IBE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IJIOCKOCTHU B OTPE3KAX.
BekTtopnoe npousBenenue. JInnennoie
HEPABEHCTBA, TUHEHHOE
IpOrpaMMHUpPOBAHUE.

AHaIUTUYECKUE METOIbI pacyéra
yTJia MeXIy IPSMBIMU U TJIOCKOCTSIMU
B MHOTOrpanHukax. ®opmyia
pacCTOSTHUS OT TOUKH JI0 TIJIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue pacCToIHU OT TOYKHU
710 TIJIOCKOCTH B KyO€ U ITpaBUIILHOU
ApaMUJIE

TUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

CBOaUTH NEUCTBUS C BEKTOPaMHU

K aHAJIOTUYHBIM JSUCTBHUSAM C UX
KOOpAWHATAMMU.

BcnoMHUTE onpenieneHne CKalsspHOTro
YMHOXEHUSA U €r0 CBOMCTBA.
Bp1ynciisTh ¢ HOMOIIBIO CKATIIPHOTO
YMHOXKEHUS JNIMHBI BEKTOPOB, YIJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPHEHINKYJISIPHOCTh BEKTOPOB.
Br1BOaMTh ypaBHEHUE MIIOCKOCTH U
dbopmyIly pacCTOSTHUS OT TOUYKHU

JIO TIJTOCKOCTH.

Pemars 3agaun, coueras
KOOPJIMHATHBINA U BEKTOPHBIA METOBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHHIE
JIOKA3aTEIbHBIE PACCYKICHUS

MIPY PEIICHUU TEOMETPUUECKHUX 3a]1a4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJAWHATHOTO METOAA.
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AHanuM3upoBaTh U MOJICIIUPOBATh
Ha SI3bIKE TEOMETPUU peaIbHbIC
CUTYaIlNH, CBI3aHHBIC BEKTOPaAMU U
KOOpJMHATAMH.

HccnenoBats MOoCTpOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
armapara ajareopsbl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTKCS C UCTOPUEH Pa3BUTHS
MaTeMaTHKH!

[ToBTOpEHHE, 00001ICHNE
U CUCTEMAaTHU3alMA 3SHAHUN

15

CedeHuss MHOTOTpaHHHUKOB:
CTaHJapPTHbIE MHOTOI'PAHHUKH, METOL
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
NEPECEUYEHNUS MPSIMBIX U ITIOCKOCTEM.
[TapannenbHble IPAMBIE U TIIOCKOCTH:
IapaJljIeJIbHbIE CEYEHUs], pACUYET
OTHOUIEHHUM, YTJIbl MEXKY
CKPEILHUBAOIIUMUCS MTPSIMBIMH.
[leprieHIUKyISIpHBIE IPSAMBIE U
IIJIOCKOCTH: CTAHIAPTHBIE MTAPbI
NEPNEHINKYJIIPHBIX TUIOCKOCTEN U
IPSAMBIX, CHAMMETPUH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
IIEPIICHIUKYJISIPAX, BBIYUCICHUS JJIUH

CtpouTs ceueHus.

Pemath cTepeoMeTpudecKue 3a1adu
Ha JIOKa3aTeIbCTBO MAaTEeMaTHYCCKUX
OTHOIIICHUH, HaX0KJICHHUEC
reOMETPUICCKHUX BEITMYHH (IJIHH,
YTJIOB, TLJIOIIA/eH, 00BEMOB).
Hcnonp30BaTh npu pelieHUU
CTEPEOMETPUYECKHUX 3a/1a4
IJIaHUMETPpUUICCKUE (PaKThl 1 METO/IBI.
[IpoBOAMTE TOTMYECKH KOPPEKTHHIS
JI0OKa3aTeIbHbIE PACCYKICHUS

P PEIICHUN CTEPEOMETPUUECKUX
3a7a4.

CpaBHUBATh U aHATTM3UPOBATH
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B MHOTOTPaHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (hOPMYJIbI

JUTS TITOIIA/IeH, COOOpaKeHUsI
I10I00M4.

[Tmomaau cedeHnii MHOTOTrPaHHUKOB:
TJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpaKeHUsI 01001

peanbHbIE CUTYaIlUU U BBISBISATH
BO3MOXHOCTH €€ MOJICIMPOBAHUS

Ha SI3bIKE T€OMETPHH.

MopenupoBaTh peaibHyI0 CUTYAIHIO
Ha SI3bIKE TEOMETPUU U UCCIEAOBATh
MOCTPOCHHBIE MOJIENIU, B TOM YHUCJIE U

C UCII0JIb30BAHUCM alllrapara aJIF€6pBI.

Hcnonn3oBarth KOMIIBIOTCPHBIC
IIporpaMMmel IIpH PCIICHUU 3a1a4

O06BEM MHOTOTpaHHUKA

17

O06bEM Tena. OOBEM NPSIMOYTOIBHOTO
napajuiesienunena. 3agadu

00 ynBoeHuu Ky0a, 0 KBaaparype
Ky0a; O TPUCEKLIUU yTJIa.
CrepeoMeTpUyueCcKUE 3a1a4H,
CBSA3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO MapaJijiesienumnesa.
[Tpuknagubie 3a7a4u, CBI3aHHBIC

C BbIUHCIIEHHEM 00bEMa
IPsIMOYTOJIBHOTO MapasuieNenuIe/a.
O0BEM IPSIMON TTPU3MBI.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHCIICHUEM 00BEMOB
psAMOM nIpu3Mel. [Ipuknanseie
3a1a4u, CBSI3aHHBIE C 00BEMOM
IIPSIMOU ITPU3MBL.

CB0O0OOJHO ONIEPUPOBATH MOHATUSAMHU:
00BEM Tena, 00bEM MPSIMOYTOIBLHOTO
napajuieJIenunesa.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMy 00 00BEME
IPSIMOYTOJIBHOTO ITapajuieenuIea,
CIEICTBUA U3 HEE.

Pa3zpesaTs MHOrOrpaHHMKH,
NEPEKIIAAbIBATH YACTH.

Pemate crepeomeTpuueckue 3aaaum,
CBSI3aHHBIC C BBIYHMCIEHUEM 00bEMA
IPSIMOYTOJIBHOT'O TapaJIJIeJIeUIENA,
PU3MBI.

CpaBHMBaTh ¥ aHAIU3UPOBATH
YTBEPKICHHUS C LEIbIO BBISBICHHUS
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Brruncnenne 06bEMOB Te

C TIOMOIIIBIO OIPEICTIEHHOTO
uHTerpana. O6bEM HaKJTOHHOM
MIPU3MBI, TUPAMUJIBI.

dopmyrna 00bEMa TUPaAMU/IBI.
OTtHomeHue 00bEMOB ITUPAMU/T

C OOIIUM YTJIOM.
CrepeoMeTpuuecKue 3a1a4H,
CBsI3aHHbBIE C 00bEMaMU HAKJIOHHOM
MIPU3MBI, MTUPAMUJIBI.

[IpuknaaHbie 3a7a4M IO TEME
«OO0BEMEI TEID», CBSI3aHHBIC C 00BEMOM
HAKJIOHHOM MPU3MBI, TUPAMUIBI.
[Tpumenenue 00bEMOB. Berunciienue
paCCTOSIHUS A0 TIJIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
AHanu3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TE€OMETPUU pPEeaIbHbIC
CUTYyalliH, CBA3aHHBIE C 00BEMOM
PSIMOYTOJIEHOTO MTapajuieenuIe/a,
IIPU3MBI, ITAPAMHU/IBI.

HccnenoBats MOCTpOCHHBIE MOJIEIIH,
B TOM YHCJIE ¥ C UCTIOJIb30BAaHUEM
anmnapara ajareopsl.

BBIBOIUTE OCHOBHYO HHTETPATTEHYIO
dbopmyIy ISl BEIYUCICHUS 00hEMOB
TEJL.

Jloka3sIBaTh TEOpEeMy 00 00bEME
HAKJIOHHOW TPU3MBbI Ha TIPUMEPE
TPEYrOJIbHON MPU3MBI U

JUIS1 IPOU3BOJIBHOM IPU3MBL.
Jloka3bpIBaTh TE€OpEMY: 00 00BEME
nupamMubl, GOPMYyITUPOBATH CIACACTBUS
U3 Hee: 00bEM YyCeUEHHOM MUPaMU/TBI.
BriBouTh (hOopMyITy M1 BEIYUCIICHUS
00BEMOB yCEUEHHON TUPaMUIbI

Tema BpameHus

24

[Hunuaapudeckas MOBEPXHOCTD,
oOpasyronue UINHIPUIECKON
MTOBEPXHOCTH.

CB00OOHO OTIEPUPOBATH TOHITHUSIMHU:
IMJTMHIPUYCCKAs TTIOBEPXHOCTD,
mnHap. Y3ydats crocoOsl

61




denepanbHas padouas nporpamma | Marematuka. 10-11 kmaccel (yriryOia€HHBIA YPOBEHB)

Hunuaap. [psamon kpyroBou
uuauHAp. [Tnomane noBepxHocTH
UUINHAPA.

Konunueckast mnoBepXHOCTB,
o0pa3yronme KOHUIEeCKOH
noeepxHocTH. Konyc. Ceuenue Konyca
ITIOCKOCTBIO, MTapalIEIbHON
TTIOCKOCTH OCHOBAaHUA. Y CEUYEHHBIN
KoHyc. 300pakeHne KOHYyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpuuecKkue 3a1a4u

Ha JO0Ka3aTeIbCTBO U BHIYUCIIEHUE,
IIOCTPOCHUEM CEUYECHHMM LHJIMHIPA,
KOHYyca.

[Ipuknannbie 3a1a4u, CBSI3aHHBIC

C UUIIUHIPOM.

Cdepa u map.

[Tepeceuenue ceps! u mapa

¢ IockocThio. Kacanue mapa u
chephl WI0CKOCTHIO0. By u
U300paKEeHUE 1apa.

VYpaBaenue cdepsl. [Tnomans chepsl u
e€ yacrei.

CummeTtpust cepsl U mapa.

MOJIYYSHUS IUIUHAPUYECKON
MOBEPXHOCTH, [IUIMHAPA.
N300paxaTh HIUIUHAP U €r0 CEUCHUS
IUIOCKOCTBIO.

CB00OOAHO ONEpUPOBATH TOHATUSIMHU:
KOHHMYECKask IOBEPXHOCTh, KOHYC,
yced€HHbIN KoHyc. M3yuaTh cmocoObl
MOJIyYEHHUSI KOHMYECKOM MOBEPXHOCTH,
KOHYyca.

N300pakaTh KOHYC U €r0 CeYeHUs
MJIOCKOCTBIO, TPOXOSIIEH Yepes OCh,
Y TJIOCKOCTBIO, NEPHEHAUKYISIPHOI

K OCH.

BriBoguTh (hOpMYIIBI 17151 BEIUKMCTICHUS
OOKOBOM U TIOJIHOM TTOBEPXHOCTEH Te
BpaneHus. Pemars
CTEPEOMETPUYECKHE 3a/1a4, CBI3aHHbIE
C TeJaMU BpaIllEHUSs, HAXOXKICHUEM
oA OOKOBOM M MOJTHOM
MIOBEPXHOCTH, TOCTPOCHUEM CEUCHUH.
Hcnonb30Bath Npu penieHuu 3aaad
TUTAaHUMETpUYECKHe (haKThl 1 METOIBI.
CpaBHUBaTh U aHATU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeoMeTprUeCKHE 3a1a9u

Ha JJOKA3aTeJIbCTBO U BBIUHCIICHUE,
CBSI3aHHBIC CO CepOoH U mapom,
MOCTPOCHUEM UX CCUCHUMU
IJIOCKOCTBIO.

[TpuknagHbie 3aa4M, CBA3aHHBIC
co cdepoil u mapom.
[ToBTOpEHHME: OKPYKHOCTH

HAa IJI0CKOCTH, BEIYMCIICHHUS

B OKPY>KHOCTH, CTaHIapTHBIC
IMOJO0USL.

Pa3nuuHbIc KOMOMHAITUH TEIT
BpaIlleHUs 1 MHOTOTPaHHUKOB.
3anaun o reme «Tea u MOBEpXHOCTH
BPALICHUS»

AHanu3upoBaTh U MOJICTUPOBATD

Ha SI3bIKE TEOMETPUU peaIbHbIC
CUTYaIlNH, CBI3aHHBIE C KOHYCOM

U IWIHHAPOM.

HccnenoBats MOoCTpOCHHBIE MOJIEIIH,

B TOM YUCJIE U C UCIIOJIb30BAHUEM
anmnapara ajareopsl

AKTyanu3upoBath (HaKThl U METObI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJAUTH aHAJIOTHUH.

CB00OOAHO ONEpUPOBATH TOHATUSAMMU:
cdepa u map, UEHTP, paANYC, TUAMETP
chepsl u mapa.

HccnenoBaTh B3aMMHOE paCMOIOKEHNE
chepbl U TIIIOCKOCTH.

DopMyIupOBaTH OIIPEAECICHUE
KacaTeIbHOM IIJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeIbHOM MIOCKOCTH.
BriBoguTh (hopMymy 17151 BEIYUCTICHUS
riomaau cepsl uepes paanyc chepsl.
Pemiate cTepeomerpruyeckue 3a1auu,
CBSI3aHHBIE CO C(EpOil U MapoM,
HaXO0XXJICHUEM IIIomaau cepsl u eé
4acTel, MOCTPOCHUEM CeueHU chepsl
Y 11apa.
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AHanu3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE TE€OMETPUH PEATIbHBIE
CUTYalluH, CBSI3aHHBIE C ILIAPOM U
cdepoii.

Pemate npocTeie 3a1a4u, B KOTOPBIX
(GUrypupyroT KOMOMHALIMH TEJl
BpAIICHUs] 1 MHOTOTPAHHUKOB.
Hcnons30Bath Mpu pelICHNH 3a/1ad,
CBSI3aHHBIX CO cepoil u mapom,
IUTAHUMETpHUYECKUE (PaKThl U METOJIbI.
Pewmate cTepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C TEJIAMM BpaIlCHHUS,
IIOCTPOCHUEM CEUYECHMM TEJ BPAILCHHUS],
C KOMOMHAIMSMU TeJl BpallleHUs U
MHOT'OTPaHHHKOB.

[IpoBOAUTH TIOTHUECKH KOPPEKTHBIE
JOKAa3aTeJIbHbBIE PACCYKIACHUS

[IPU PEIICHUH T€OMETPUUECKHUX 3a/1aY,
CBA3aHHBIX C NEPHEHANKYIISIPHOCTHIO
IIJIOCKOCTEH.

AHanu3upoBaTh U MOJEIUPOBATH HA
A3bIKE TEOMETPUU pealIbHbIE CUTYaIUH,
CBSI3aHHBIE C MHOTOTPaHHUKAMHU.
HccnenoBaTh NOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BAHUEM
ammapara ajnreopsl
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[nonaau moBEpXHOCTH
1 00BEMBI KPYTJIBIX TEIT

O6BeM ununapa. Teopema

00 00BEME TIPSMOTO ITUITUHIPA.
[Imomaan OOKOBOM U ITOJTHOU
MOBEPXHOCTH LIUIIUHJIPA.
Brruncnenne 005EMOB TEI

C MOMOUIBIO ONPEAETEHHOTO
uHTerpana. OobEM KoHyca.

ITnomaau 60KOBO U IMOJIHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpUyueCcKHE 3a/1a4H,
CBSI3aHHBIC C BRIYMCICHHEM 00HEMOB
LWIWH]Ipa, KOHYyCA.

[Tpuknamnelie 3amaun 1mo TeMe «OObEMBI
Y TJTOIAM IOBEPXHOCTEN TEIL.
O0BEM 11apa U MIApOBOTO CEKTOPA.
Teopema 06 06bEMe tiapa. [lnomanp
cdepsnl.

CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIC C BBEIYHCIIEHHEM 00BEMOB
mapa, IapoBOro CErMeHTa, MapoBOTo
CeKTopa.

[IpuknaaHbie 3a1a4M IO TEME
«OO0OBEMEBI TEII», CBSI3aHHBIE

¢ 00BEMOM M1apa ¥ MI0Ia b0 cepsl.
CooTHONIIEHUST MEXKTY TUIOIIAISIMU
MMOBEPXHOCTEN 1 00BEMaMU TIOTOOHBIX

CB00OOAHO ONEpPUPOBATH MOHSATUSIMH:
00BEM Tena, IIoNaaAb HOBEPXHOCTH.
dopMynHpOBaTH OCHOBHBIE CBOWCTBA
00BEMOB.

JlokaspIBaTh TEOpEMBI: 00 00BEME
UIMHIpa; 006 00BEME KOHYyCAa.
BriBoauTs popMyIIbl 1J1st BEIYUCIEHUS
00bEMa yCEUEHHOTO KOHYCA.
HccnenoBats MOCTpOCHHBIE MOJIEIIH,

B TOM YHCJI€ ¥ C UCTIOJIB30BAHUEM
amnmnapara ajnreopsl.

3HaTh BO3MOXKHOCTHU PELICHUS 3a1a4
Ha MOCTPOEHUE UUPKYJIEM U JIUHEUKOM,
0 KJIACCUYECKUX HEepa3peUIMMbIX
3aJ1a4ax.

CB0OOAHO ONIEPUPOBATH NOHATUSAMMU:
1apOBOM CETMEHT, IIIAPOBOM CJIOH,
1apOBOM CEKTOP, OCHOBAHUE U BHICOTA
CEerMeHTa, OCHOBAaHUE U BHICOTA
IIAPOBOTO CJIOSL.

BouiBoguTh POPMYIIBI 1151 HAXOXKACHUS
00BbEMOB IIAPOBOTO CETMEHTA,
IAPOBOT'0 CEKTOPA, IIOIIAIU Chephl.
Jloka3eiBaTh TeopeMy 00 00bEMeE 11apa.
Pewiatek cTepeomerpuyeckue 3aauu,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO
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Tell
[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa rnpu mo100uu.
CrepeoMeTpHUUuecKre 3a/1a4H,
CBSI3aHHBIE C BRIYUCIEHHEM 00HEMOB
TEJ ¥ TUIONIAIeH TTOBEPXHOCTEH

CErMeHTa, IapoBOro CEKTOPa,
TUIOMAABIO CHEPHI.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKICHUS C L[EJIbIO BISBICHHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanu3upoBaTh U MOJICIIUPOBATH

Ha SI3BIKE TEOMETPHUH PEATbHBIC
CUTYaIINH, CBA3aHHBIE C 00BEMOM
apa, mapoBOro CErMEHTa, apoOBOTO
CErMEHTA, IJIOMIaAbI0 CPEPHI.
CB0OOAHO ONEPUPOBATH OHITHEM:
10I00HBIC TeJIa B POCTPAHCTRBE.
Brraucisate 00BEMBI TEI C TOMOIIBIO
OIIPEAEIEHHOI0 UHTETpAJIA.

Pemate cTepeomerprudeckue 3aaau,
CBSI3aHHBIE C COOTHOIICHUSIMU MEXKTY
IJTOIIAJSIMU TTOBEPXHOCTEN U
00BbEMaMHU TTOJOOHBIX TE.
[TpoBOIUTH TOTHUECKH KOPPEKTHBIC
JTOKa3aTeNIbHBIE PACCYXKICHUS

IIPY PEIICHUH TEOMETPUYCCKHUX 3a71a4,
CBSI3aHHBIX C BEIYHCIICHHEM 00BhEMOB
TEJI C IIOMOIIBIO ONPENECIEHHOTO
WHTErpaja, HaX0XXJICHHEM
COOTHOTICHHS MEXIY IUTOIIAISIMH
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MOBEPXHOCTEN 1 00bEMaMU MO TI00HBIX
TEJl.

AHaJIM3UPOBATH U MOACITUPOBATH

Ha SI3bIKE TEOMETPHUH PeaIbHBIC
CUTYaIlUH, CBSI3aHHBIC C 00BEMaMHU 1
MOBEPXHOCTSIMU TeI,

Ha J0Ka3aTeJIbCTBO M Ha HAXOXKICHHE
r€OMETPUYECKUX BEIIMUUH

JBrmKeHUs

JIBM>KEHUS TPOCTPAHCTBA.
Otobpaxenusi. JIBuxeHUs U
paBeHCcTBO puryp. O6uIMe cBOMCTBA
JIBUKCHUN. BUIbI NBUKECHUN:
napajuiesIbHbINA EPEHOC, IIEHTpaTbHAas
CUMMETpHS, 3epKajibHass CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanms nmogodus. [Ipsmas u
chepa Ditnepa.

I'eomerpuueckue 3agaumn

Ha IPUMEHEHHNE JIBIKCHHUS

[IpumeHsTh TpaBHIIa BBITIOJTHEHUS
JIEUCTBUU CJIOKEHUSA U BEIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPa

Ha YUCJIO TIPU PEIICHUHN 3a]1a4.
Haxonnte koopanMHAaTHI BEKTOpA

B JIJaHHOM 0a3uce ¥ CTPOUThH BEKTOP
10 €ro KOOpAUHATAM.

BcnomHUTE onpenieneHne CKasspHOTro
YMHOEHUS U €T0 CBOMCTBA.
BpraucasaTs ¢ HOMOIIBIO CKaISIPHOTO
YMHOKEHUS JUIMHBI BEKTOPOB, YIJIbI
MEXK1y HUMH, YCTAHABIIUBATh
MEPIIEHANKYJIAPHOCTh BEKTOPOB.
AHaJIM3UPOBATH U MOAECIUPOBATH

Ha SI3bIKE TEOMETPUM PEaTbHBIC
CUTYaIlNH, CBSI3aHHBIC C (PU3UIECKUMU
BEKTOPHBIMU BEJTUYMHAMH.
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Hcrnonb30BaTh Mpu pemieHny 3a1ad,
CBSI3aHHBIX C BEKTOpaMu

B IIPOCTPAHCTBE, INITAHUMETPUICCKHEC
(aKThl U METO/IBI.

CB00OOAHO ONEpUPOBATH TOHATUSIMHU:
0TOOpa)K€HUE MPOCTPAHCTBA Ha ceOsl,
JBUKCHHE MTPOCTPAHCTBA;
IEHTpaJIbHAsI, OCEBas U 3epKaJIbHAs
CUMMETPHH, TapaJLIEIbHBIA IEPEHOC;
PaBEHCTBO U Mo00ue Guryp.
JlokasbIBaTh YTBEPXKIICHUS O TOM, UTO
IEHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, NapaJUIEIbHBIN TEPEHOC
SIBJISIFOTCSL IBUKEHUSIMU. BBITIONHSTH
npeoOpa3oBaHus MOI00MSI.
OnepupoBaTh MOHATHSIMH: MPSIMAS U
chepa Ditnepa.

Pemate reomeTpuueckue 3aiauu

C UCTIOJIb30BAaHUEM JIBHYKCHHIA.
Hcnonp30Bath npu perieHnu 3a1a4y
JIBKEHUS TIPOCTPAHCTBA U UX
CBOKCTBA

[ToBTOpEeHME, 06001ICHNE
U CUCTeMaTHu3aIus 3HaHuM

17

Oo6o0maroiee MOBTOPEHUE MOHSATHH U
METOJIOB Kypca T€OMETPUHU
10-11 xiaccoB, cucTeMaTH3aIus

Pemrats crepeomerpuueckue 3anadu
Ha J0Ka3aTeIbCTBO MAaTEeMaTHUECKUX
OTHOIIICHUM, HAXO0XKICHHUE
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3HAHUU.

Hcropus pasBUTHs CTEpEOMETPUN KaK
HAyKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTMI

r€OMETPUYECKUX BEJIMYUH (JJIUH,
YTJIOB, TUIOIIA/ICH, 00bEMOB).
Hcnonb3oBath npu pelieHuu
CTEPEOMETPUYECKUX 33124
IUTAaHUMETPHUUYECKUE (HaKThI

U METOJIBI.

[TpoBOAKTH TOTUYECKU KOPPEKTHEIE
JIOKa3aTeNIbHbIE PACCYKICHUS

IIPU PEIICHUN CTEPEOMETPUUECKUX
U TUTAHUMETPUUYECKHX 3a/1a4.
CpaBHUBAThH U aHATTU3UPOBATH
peabHbIC CUTYaIluU U BBISBISATD
BO3MOYXHOCTb €€ MOACITUPOBAHUSA
Ha SI3bIKE TEOMETPHH.
MonenupoBaTh peaibHYIO CUTYaIUIO
Ha SI3bIKE TEOMETPUU U UCCIIEI0BATh
IOCTPOEHHBIE MOJIENH, B TOM UHUCJIE
U C MCTIOJIb30BaHKUEM amrapara
anreopshl.

Hcnonb30BaTh KOMIBIOTEPHBIE
IPOTPAMMBI TIPHU PEIICHUH 3a]1a4.

[Tosmy4aTe npeacTaBiaeHUe O FEOMETPUU

KaK O pa3BHUBAIOLIECHCS HAYKeE,
VCCIIEIYIOIIEN OKPYKAIOLINN MHUP,
CBSI3aHHOM C peabHBIMU O0BEKTAMH,
IIOMOTAIOIIEN PELIUTD PEATIbHBIE
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YKU3HEHHBIE CUTYAlUU O POJIU
CTEPEOMETPHUH B PA3BUTHH
COBPEMEHHBIX HHKECHEPHBIX U
KOMIIBYOTEPHBIX TEXHOJIOTUHI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

INOACHUTEJBHAS 3AIIMCKA

VY4eOHblil Kypc «BeposSTHOCTh M CTATUCTHKA» YIIyOIEHHOIO YPOBHSI SBIISETCS
IPOJOJKEHUEM U Pa3BUTHUEM OJTHOMMEHHOTO Y4€OHOr0 Kypca yriayOia€HHOro ypoBHs Ha
YpPOBHE CpegHero oOmero o0pa3oBaHus. YUeOHbIM Kypc MpeIHa3HayYeH s
dbopMupoBaHus y 00y4arOMIUXCs CTATUCTHYECKON KYJIbTYPhl U IOHUMAHUS POJIU TEOPUU
BEPOSITHOCTEM KaK MaTEMAaTUYECKOIO HHCTPYMEHTA JJIsl U3YUYEHHUSI CITy4YailHbIX COOBITHI,
BeIMUMH U 1poueccoB. [lpm wu3yyeHMM Kypca o00OramarTcs peaCcTaBICHUs
oOy4JaronmMxcs 0 METOAAaX MCCIEI0BaHUS U3MEHUYMBOIO MUpPA, PA3BUBACTCS IOHUMAaHUE
3HaYUMOCTU W OOLIHOCTM MaTEeMaTHYECKUX METOJOB IO3HAHMS KaK HEOThEMJIEMOU
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Coneprxanue yueOHOTO Kypca HalpaBJI€HO HA 3aKPEIUICHHE 3HAHUM, MOTYyYEHHBIX
OpU WM3YYEHMHM Kypca Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, U Ha pPa3BUTHE
NPEACTABICHU O CIy4YalHBIX BEJIIMYMHAX M B3aUMOCBS3AX MEXIY HUMH Ha Ba)KHBIX
IPUMEPAX, CHOKETBI KOTOPBIX ITOYEPIIHYTHI M3 OKpyKaromiero mupa. B pesynbrare
y oOyyarolmuxcss JOJDKHO  CPOpMHUPOBATbCA  IpeACTaBiIeHUE O  Hauboliee
YHOTPEOUTENBHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCIIOIb3YEMBIX ISl ONUCAHUS
aHTPOIMIOMETPUUECKUX U JeMOrpauuecKux BEUUHH, MOTPEIIHOCTEN B pa3IMyHbIe poJa
U3MEpPEHUSIX, JUIMTEIbHOCTH  0€30TKa3HOM  pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SBIsSETCS
0a3oil i1 OCBOEHHUS BEPOSATHOCTHO-CTATUCTUYECKUX METO/IOB, HEOOXOIUMBIX
CHEIUaINCTaM HE TOJIbKO MH)KEHEPHBIX CHEUUAJIbHOCTEM, HO TAKXKE COLUUAIBHBIX U
MICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTENIbHOM
Mepe UCHOJB3YIOT almnapar aHanu3a OOJbIINX JaHHBIX. LleHTpanbHy0 YacTh yueOHOTro
Kypca 3aHMMaeT O0CYXJeHUE 3aKOHa OOJIbIIMX 4YHCel — (PYyHIAAMEHTaJIbHOI'O 3aKOHA
IPUPOJIbI, UMEIOLLET0 MAaTEMATUYECKYIO (hOpMaTH3AIIHIO.

B cooTrBercTBMM C YyKa3aHHBIMU LEJIAMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCTh W CTaTHCTHKa» Ha YIIyOJEHHOM YpPOBHE BBIJIECJIEHBI OCHOBHBIC
cojiepkarenbuble JTUHUU: «CiydaiiHble COOBITHS W BEpOATHOCTU» U «(CiydailiHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMUMO OCHOBHBIX JTMHUHM B YUEOHBIH KypC BKIIOUEHBI AJIEMEHTBI T€OpUH TpadoB
U TEOPUU MHOXKECTB, HEOOXOIUMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4e0HOr0 Kypca U CMEKHBIX MAaTEMaTHUYECKUX Y4EOHBIX KYpCOB.

Copepxanne nuHuM «CiydailHble COOBITHUSI U BEPOATHOCTH» CIIY)KHT OCHOBOM
Uit GOPMUPOBAHMST TPEACTABICHUA O PpACIPEACICHUH BEPOSTHOCTEH MEXIy
3HAQYEHUSMU CIIyYaWHBIX BEIWYMH. BakKHyI0 4acTb B 3TOW COJAEPKATEIBbHOW JIMHUU
3aHMMAaeT U3yYEHUE FeOMETPUUECKOI0 1 OMHOMMAIIBHOTO PaclpeesIeHu U 3HAKOMCTBO
C X HEMPEPHIBHBIMU aHAJIOTaMU — MOKAa3aTeIbHbIM U HOPMAJIbHBIM PaCIpeIeIECHUSIMHU.
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Templ, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIy4YalHbIMM  BEIMYMHAMH U
pacnpeneNeHnsMy, aKIEHTUPYIOT BHUMaHue o0ydyaroluXcsi Ha ONUCAaHUM U U3YYEHUH
CIly4allHbIX SIBJICHHUH C TOMOINBIO HENpPEepbIBHBIX (QYHKIMI. OCHOBHOE BHHMaHUE
yaAeAeTcs M0Ka3aTeIbHOMY U HOPMAJIBHOMY PacIpeAeIICHUSIM.

B yueOGHOM Kypce mpeaycMaTpUBaeTCsl 03HaKOMUTENBHOE U3YUEHUE CBSI3U MEXKIY
CIIydalHBIMH BEJIMYMHAMU U OIMCAaHUE OSTOM CBS3U C MOMOIIBI0 KO3 UIIUEHTA
KOPPEJSILIU ¥ €r0 BHIOOPOYHOIO aHAJIOra. DTH JIEMEHTBI COJEPKAHMS PA3BUBAIOT TEMY
«/lmarpammbl paccenBaHUs», U3YYCHHYIO HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus,
¥ BO MHOT'OM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOpbl U TEOMETPHH.

Emé oauH sneMeHT colepkaHus, KOTOPBIA IpeIaraeTcsi Ha 03HaKOMUTEIbHOM
YPOBHE — IOCJIEIOBATEIBHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHH, HACTYMNArOIIUX
B eAuHUIy BpeMeHH. O3HaKOMJIEHHE C pacHpelesIeHUEM BEpPOSTHOCTEN KOJMYECTBA
TaKUX COOBITHI HOCUT pa3BUBAIOIIMIA XapaKTep U ABJISETCS aKTyalbHBIM JUIS OyIyIInX
aOUTYpUEHTOB,  MOCTYMAIOMIMX  HA  y4yeOHbIE  CHEUUAJBbHOCTH,  CBSI3aHHBIE
C 00I11€CTBEHHBIMH HAayKaMU, IICUXOJIOTUEHN U YIIPaBICHUEM.

Ha uzydenune yuyeOHOro kypca «BeposSTHOCTP M CTAaTUCTHMKa» Ha YINIyOJIEHHOM
ypoBHe oTBoauTcs 68 yacos: B 10 knmacce — 34 yaca (1 yac B Hexento), B 11 kiacce —
34 qgaca (1 gac B Hezen).

COAEPKXAHUE OBYYEHUA
10 KITACC

I'pad, cBs3ubIil rpad, nmytu B rpade: nukibl U nenud. CreneHb (BaJE€HTHOCTH)
BepiuHbL. ['padsl Ha miockoctu. [lepeBbs.

Cny4aiiHble SKCIEPUMEHTHI (OMBITHI) W CIy4allHble COOBITHS. DJeMEHTapHbIE
coObITUs  (McxoAbl). BeposATHOCTH clydaiiHOTO CcOOBITHS. bBiM30CTh YacTOThI U
BEPOATHOCTH COOBITUN. CilydaiiHble OMNBITHI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH.

Onepauun Hajg COOBITUSIMU: TEpEeceUeHHE, OOBEIUHEHHE, MPOTUBOMOJIOKHBIC
coObITHs. J{uarpammel Ditnepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

VYcioBHasg BEPOSITHOCTb. YMHOXKEHHE BEpOATHOCTEW. JlepeBo ciaydalHOro
akcriepuMenTa. Popmyna nonHouM BepoATHOCTH. Dopmyna baieca. HeszaBucumeblie
COOBITHS.

bunapHbIii ciayyaliHbIil OnbIT (MCHBITaHME), ycnex M Heynaya. HeszaBucumele
ucnbiTanus. Cepusi HE3aBHUCHMBIX HCIBITAHUN 10 mepBoro ycrnexa. [lepectaHoBKH U
dakropuan. Yucno coueranuil. Tpeyronpuuk [lackans. ®opmyna 6uHoma HerotoHa.

Cepust He3aBuCUMBIX HcnbITaHui bepuymiu. CiydaliHbI BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinas BenuunHa. Pacnipenenenue BepoarHocTed. JluarpaMmma pacupeaeieHus.
Onepaunu Haja cllydallHBIMU BEJIMYMHAMH. bUHapHas ciydaiiHas BenuuuHa. [IpumMepsl
pacrpeiesieHui, B TOM YKCIIe TEOMETPUYECKOe U OMHOMHUATBHOE.
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11 KUIIACC

CoBMeCTHOE pacnpeeneHue IByX ClydaiHbpIX BeIM4nH. He3aBucumele ciayyaiHble
BEJINYUHBI.

MatemaTnueckoe OXUAAHUE CIydailHOW BelauuuHbl (pacnpezneneHusi). [Ipumepst
NPUMEHEHUSI MAaTEMATUUYECKOTO OXUAaHUsS (CTpaxoBaHMeE, JoTepes). MaTteMmaTtnyeckoe
OKUJaHWe OWHApHOW CIly4aiHOM BENWYMHBI. MaTeMaTHUYeCKOe O0XKHJAHUE CyMMBbI
CIIy4ailHbIX BEIMYHMH. MaTeMaTH4ecKOoe 05KHIaHNE T€OMETPUIECKOr0 1 ONHOMHUAIBLHOTO
pacrpeeIeHumn.

Jlucriepcust U CTaHAAPTHOE OTKJIOHEHHUE CIy4yailHOW BEJMYMHBI (paclpeneicHus).
Hucnepcust OMHApHOM  CIly4ailHOW  BENWYUHBL. ~MaTeMaTHyecKoe  0KHJIaHHE
IIPOU3BEACHUSA U JUCIIEPCUS CYMMBI HE3aBUCUMBIX CIy4alHBIX BeJIMYMH. [lucniepcus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMHUAJIBHOIO pacipenenaeHus. Jucnepcust u craHaapTHOE
OTKJIOHEHUE T€OMETPUYECKOTO PACIIPEIEIICHHUS.

HepaBenctBo YeoOniméBa. Teopema UYeOwméBa. Teopema bepnymnu. 3akoH
OonpIIMX yKcen. BeIOOpOUHBI MeTOA uccienoBaHuid. BrIOOpOUHBIE XapaKTEpUCTUKH.
OueHuBaHne BEPOSITHOCTU COOBITHSI IO BEIOOPOUYHBIM JaHHBIM. [IpoBepka nmpocrermmx
TUIIOTE3 € MIOMOILIBIO U3YYEHHBIX PACIPEACICHUN.

HenpepeiBuble  ciydaiiHble BennuuHBL.  [Ipumeppl. @DyHKIMS  IUIOTHOCTH
BEPOSITHOCTH paclpesencHus. PaBHOMEpHOE pacnpelesieHue U €ro CBOWCTBa. 3a1auu,
IIPUBOJAIINE K IOKA3ATEIBHOMY PACIPEACIICHUIO. 3a/1a4u, IPUBOIAIINE K HOPMAIbHOMY
pacrnpeneneHno. OyHKIMUSA MIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIPEIEIICHHUS,
(GYHKIUS IOTHOCTH BEPOSITHOCTH HOPMaJIbHOTO pacnpeeneHus. OyHKIus MI0THOCTU
Y CBOMCTBA HOPMAJIbHOTO PaCIPEACICHUSI.

[TocnenoBarenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITUMN. 3aauu, IPUBOISALINE K
pactpenenenuto Ilyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KodphulMeHT TUHEHHON KOppesiuu.
CoBMecTHbIE HAONIOACHUS JBYX BEIUYMH. BbIOOPOYHBIN KO3IP(OUUHUEHT KOPPENSLHH.
Paznuumne mexny NMHEHHOM CBA3BIO U IMPUYMHHO-CIEACTBEHHOW CBS3bI0. JIMHENHas
perpeccusi, METOJ] HAMMEHBIINX KBAIPATOB.

INPEAMETHBIE PE3YJIBTATBI

K konmy 10 kacca oOyyaroniuiicst Hay4uTCs:

CBOOOJHO OIEpUPOBATHh MOHATUSIMU: Tpad, MIockuil rpad, cBs3HbIN rpad, MyTh
B rpade, LieMnb, LUK, JEPEBO, CTENEHb BEPIINHBI, JEPEBO CIYy4YaHOTO HKCIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATH MOHATUSMU: CIIYYalHBIA SKCIIEPUMEHT (OIBIT), CIy4yaiiHOe
COOBITHE, 3JIEMEHTAPHOE CIllydailHOEe COOBITHE (RJIIEMEHTApHBIA HMCXOJ) CIIy4ailHOTO
OMbITa, HAXOJAWUTh BEPOSTHOCTH COOBITHMI B ONBITAX C PABHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoIuUTh U (OPMYIHPOBATH COOBITHUS: TIEpPeceueHHue, OOBEIUHECHHE JTaHHBIX
COOBITUI, COOBITHE, POTUBOIOIOKHOE JaHHOMY, MCIOJIb30BaTh JuarpaMMsl Jiliepa,
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KOOPAMHATHYIO TMPSAMYIO ISl pEIIeHUs 3ajad, MOJb30BaThCcs (DOPMYION CIIOKEHUs
BEPOSITHOCTEH JIJIs1 BEPOSTHOCTEH JIBYX U TPEX CIyYaHBIX COOBITHI;

OIEPUPOBATh IOHATHUIMU: YCJIOBHAsl BEPOSATHOCTb, YMHOXXEHHE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYaHOIO SKCIIEPUMEHTA, HaXOIUTh BEPOSITHOCTHU
COOBITHI ¢ TOMOIIBIO MTPaBUJIa YMHOKEHHUS, IEPEBA CIIYYaHOI'O OMbITA, UCHOJIb30BATh
dbopmyny monHOM BeposiTHOCTH, opmyiny baiteca mpu pemieHun 3agad, ONpEeAesATH
HE3aBUCUMOCTB COOBITHI 1O (hOPMYJIE ¥ IO OPraHU3alK CIIy4ailHOTO SKCIIEPUMEHTA;

NPUMEHSTh U3yUYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI IS IEPEUUCIICHUS SJIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMbITa, PEIICHHs 3aJad IO TEOpPUHU
BEPOSITHOCTEW;

CBOOOJTHO OIEPUPOBATH MOHATHIMHU: OMHAPHBINA CIyYaWHBIN OMBIT (MCIBITAHUE),
yCIeX U HEy/1aua, HE3aBUCUMBIE UCIIBITAHUS, CEpUs UCTIBITAHUMN, HAXOJUTh BEPOATHOCTH
COOBITHII: B CEpUM MCHBITAHUMA J0 MEPBOIrO YCIE€Xa, B CEpUM MCHBITaHU bepHyuu, B
OTIbITE, CBA3aHHOM CO CIy4YailHbIM BEIOOPOM M3 KOHEUYHOI COBOKYIHOCTH;

CBOOOJTHO OINEPUPOBATH TMOHATUSAMU: CIydyallHas BEJIMUMHA, PpACIpECICHHE
BEPOSTHOCTEW, JAWarpaMma pacrnpejeseHus, OWHapHas CcloydailHas BeJIMYHUHA,
reoMeTpUYECKOe, ONHOMUATILHOE paclpeieNiCHUE.

K koniy 11 kaacca oOydaroniuiics HayqYuTCs:

OIEpUpPOBATh MOHATUSAMHU: COBMECTHOE PACIPEACIICHUE IBYX CIIy4alHBIX BEJINYUH,
UCIIOJIb30BaTh TAOJMILy COBMECTHOTO pacHpeiesieHUsl ABYX CIyYalHbIX BEJIWYUH JJIS
BBIJICTICHUSL PACIpPENETICHUs KaXIOW BEIWYUHBI, OIpPEACIEHNUsS HE3aBUCUMOCTHU
CIIy4YalHbIX BEJINYNH;

CBOOOJHO OINEpUPOBATh MOHITHEM MATEMAaTUYECKOIO OXUAAHUS CIy4dalHOU
BEJIMYUHBI (paclpeesieHns]), TPUMEHATh CBOMCTBA MAaTEMaTHYECKOTO OXUAAHUS MPU
pellleHnu 3aj]ad, BBIYHCIATH MaTEMaTHUYECKOe OXKUJaHHEe OWHOMHMAIBHOTO U
r€OMETPUYECKOTO PACIIPEAECIEHUN;

CBOOO/ZIHO OINEpUpPOBaTh MOHATUSAMU: JUCIEPCHUS,, CTAHIAPTHOE OTKJIOHEHUE
CIIy4YalHOW BEJIMYMHBI, NPUMEHATH CBOMCTBA JUCIIEPCHUU CIY4YaHON BEJIUYUHBI
(pactipenenieHus) NpU pEUIEHUH 3a/ay, BBIYKMCIATH JHUCIEPCUI0 M CTaHAApTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHUAIILHOTO pacIpe/eiIeHHUI;

BBIUKCIIATh BBIOOPOYHBIE XAPAKTEPUCTHKU MO JAHHOM BBHIOOPKE M OLEHUBATH
XapaKTepUCTUKU  TIeHEepajlbHOM  COBOKYNHOCTH  JaHHBIX IO  BBIOOPOYHBIM
xapaktepucTikaM. OILIeHUBaTh BEPOATHOCTU COOBITUA M TPOBEPATH MPOCTEUIINE
CTATUCTUYECKUE TUIIOTE3BI, TOJIb3YSACh H3YYEHHBIMU PACIIPEACICHUSIMH.
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10 kamace
Hazpanue KonuuectBo OcHOBHBIE BU/IBI ICSITEIBHOCTH
pazzeina (TeMbl) 4acoB OcroBHoe conepxkanne 00yJaromuxcs
DeMeHTHI Teopuu rpados 3 I'pad, cBsa3HBIN rpad), MpeACTaBICHHUE [IpeacTaBasiTh OOBEKTHI U CBS3H
3a/1a4M C MOMOIIbIO Tpada. MEKly HUMH € MOMOIIIBI0 rpada,
Crenenb (BaJICHTHOCTH) BEPILIUHBI. HAXOJIUTh ITyTH MEK/y BEPIIUHAMHU
[TyTs B rpade. Llenu u nuKIIbL. rpada.
I'padst Ha miockoctu. [depeso Breinensars B rpade 1enu v MuKJIbL.
CIIy4ailHOTO 3KCIIEPUMEHTA CrtpouTth IepeBO MO ONMUCAHUIO
CJIy4allHOT'O OMbITa, OMUCHIBAThH
ClTy4JailHble COOBITHS B TEPMUHAX
JepeBa.
PemnraTte 3aaun ¢ TOMOIIBIO
rpados
Ciy4aiiHbI€ OTIBITHI, 3 CrnyyaiiHble 3KCTIEPUMEHTHI (OIBITHI) Briaensate u onuceiBaTh

CITy4aitHbIe COOBITHS 1
BEPOSTHOCTU COOBITUI

U CITydaiiHble COOBITHS. DeMEHTapHbIE
coObITHs (Mcxoabl). BepositHOCTh
ciydaitHoro coOwITHs. BeposTHocTn
COOBITHI B OMBITAX

C PaBHOBO3MOYKHBIMH AJIEMEHTAPHBIMU
COOBITUSIMU

CllydaiiHble COOBITHSA B CIIy4aiiHOM
OTIBITE.

DopMyIMpOBATH YCIOBUS ITPOBEACHUS
CIIyYalHOTO OIIBITA.

HaxoauTh BepoSITHOCTH COOBITHIA

B OIBITAX C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU UCXOAaMHU
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Onepanuun

HaJ MHOKECTBaMU

1 COOBITUSIMU.
CrnoxxeHre 1 yMHOKEHUE
BEPOSITHOCTEM.

Y coBHAsI BEPOSATHOCTD.
HesaBucumeble coObITHS

[Tepeceuenune, 00beTMHEHNE MHOYKECTB
U COOBITHI, MPOTHUBOIOIOKHBIC
cooniTus. DopMyra CIOKEHHS
BEPOSTHOCTEN Y CIIOBHAS BEPOATHOCT.
YMHOKEHNE BEPOSITHOCTEMN.

dopMyna yCI0BHOW BEPOATHOCTH.
®opmyJia MOIHON BEPOSITHOCTH.
®opmyia barieca. HezaBucumbie
COOBITHS

Hcnonb3oBath nuarpaMmsl Jijepa

U BepOajIbHOE OMUCAHUE COOBITHI
IIpU BBITIOJIHEHUU ONepaui

HaJ COOBITHUSIMU.

OueHuBaTh N3MEHEHUE BEPOSTHOCTEN
COOBITHI 1O MEpPE HACTYILIICHUS
JOPYTUX COOBITHI B CIIy4ailHOM OIIBITE.
Pemate 3agaun, B TOM 4yucie

C UCITOJIb30BAHUEM JIEPEBA CITYYaHOTO
ombITa, POPMYIT CIOKEHHUS

Y YMHOKEHUSI BEPOSITHOCTEH

DneMeHTbl KOMOMHATOPUKHU

KomOunHaTtopHOE npaBuio yMHOKEHUS.
[lepectanoBku u (aktopuan. Yucno
couetanui. TpeyronbHuk [lackais.
®opmyna bmHomMa HetoToHa

@opMyIHpPOBATH U TI0KA3BIBATH
KOMOWHATOpHBIE (haKTHI.
Hcnons30BaTh MpaBUiIo YMHOXKEHMS,
U3y4YeHHbIE KOMOMHATOPHBIE (POPMYIIbI
JUISI IEPEYUCIIEHHS] JIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHUCJIE
3JIEeMEHTAPHBIX COOBITUI B CIIy4ailHOM
OIIBITE.

[Tonp3oBaThcs hopMyInoi u
TpeyrosbHUKoM [Tackans

JUTSL OIPEJEIEHUS YUCIIa COYETAaHU M.
[Ipumensarts Gpopmyny OMHOMA
Hprorona st mpeobOpazoBaHus
BBIPA)KCHUHN
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Cepun nocnenoBaTeNbHbIX 5 buHapHblii CiiydaiiHbIN OIBIT Pa36uBaTh C105KHbBIE SKCTIEPUMEHTHI

ucnpiTaHuid. McnbiTanus (ucnibITaHue), ycrex 1 Heyiaya. Ha OTAEJIbHBIE UCTIBITAHUS.

bepuyun. HeszaBucuMeble ucnbITaHus. Pematp 3a1aun Ha ouck

CrnyyaliHbIN BBIOOD Cepust He3aBUCUMBIX UCTIBITAHUM BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTHU 1o neporo ycnexa. Cepus VCIIBITAaHUU 110 IIEPBOTO yCIlexXa u
HE3aBHCUMBIX UCIIBITAHUM bepHyIum. B CEpUAX UCIBITAaHUU bepHymn,
Cry4aitHbIil BEIOOp M3 KOHEUHOMN a TAKXKE B OIBITAX CO CIIyYalHbIM
COBOKYITHOCTH. BbIOOPOM M3 KOHEUHON COBOKYITHOCTH
[IpakTruueckas padbora C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAaHUEM DIIEKTPOHHBIX ¢dakToB U HopmyJ1, B TOM YUCIIE B XOE
Ta0JIUIL IPaKTUYECKON pabOThI C TPUMEHEHUEM

CTaHAAPTHBIX (PYHKIMI
CityuaiiHbl€ BEJTMYMHBI 14 Crnydaiinas BenmuuuHa. Pactipenenenue OcBauBarh NOHATUS: CITy4daitHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Onepamuu

HaJl CJIy4YalHbIMU BEJIMYMHAMM.
[Ipumepsl pactipenenennii. bunapnas
Clly4yaiiHas BEIM4YnHA. [ 'eomeTprueckoe
pacn-penenenue. bunoMuaabHOE
pacnpenaenenue. MaremaTuyeckoe
0XKHWJIAHWE CITyYalHOU BEJIMYMHBI.
CoBMeCTHOE pacpeeneHUe IBYX
Cly4alHbIX BenuunH. HezaBucrumele
cily4aiiHble BeJM4nHbl. CBOMCTBA
MAaTEMATUYECKOTO OXKUIAHUS.

BEJIMUMHA, pacrpeiesieHue, Tabiuia
pacnpeneneHus, uarpaMma
pacrnpeieseHus.

Haxonuth 3Ha4YCHUS CYMMBI 1
POU3BEIICHUS CITy4alHBIX BEJTUYMH.
Ctpouts OMHapHBIC pacTpeaeIeHUs
10 ONMMCAHUIO COOBITUI B CIIy4alHBIX
onbiTax. CTPOUTH U paco3HaBaTh
reoMeTpUYECKOe U OMHOMHUATILHOE
pacnpeeneHus.

Pemate 3a1aun Ha BEIYUCIICHHE
MaTEMaTUYECKOTO 0XKHUIAHMUS.
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MareMatuueckoe 0xkuaaHre OMHapHON
CIIy4YallHOW BEJIUYMHBI.
MaremaTnyeckoe OKHuJaHue
T€OMETPUUIECKOTO i OMHOMHUATTLHOTO
pacnpeaenenuid. Jlucnepcus u
CTaHJAapTHOE OTKIIOHEHHE. J(ucnepcus
OMHaApHOM CITy4allHOW BEJIMYMHBI.
CBoiicTBa THCTIEPCUU.
MaremaTu4yeckoe 0KUJaHue
MIPOU3BEACHUS U TUCIIEPCUSI CyMMBI
HE3aBUCUMBIX CIyYalHbBIX BEJIMUUH.
Jucnepcusi OMHOMUATEHOTO
pacIpeaciieHus.

[IpakTruueckas padbota

C UCIIOJIb30BAaHUEM BJIEKTPOHHBIX
TabIIUIL

CTpouTb COBMECTHBIE PACIIPEICTICHHUS.
N3y4dats cBOMCTBAa MATEMATHUYECKOTO
0’KHJIaHHS.

Pemars 3agaun ¢ nomMo1pro
V3YUYEHHBIX CBOCTB.

[1o n3yyeHHsIM (hopmysiaM HaXOAUTh
MaTEMaTUYECKHE OXKHUIAHUS
CIIy4ailHbIX BEJTMYMH, UMEIOLIUX
reOMEeTpUUECKOe U OMHOMUATBHOE
pacrpeneieHus

OcBauBaTh MOHATHUSA: AUCTIEPCHS,
CTaHJApTHOE OTKJIOHEHUE CIIy4ailHOM
BEJIMYMHBI.

Haxonuts nucnepcuto

10 PACTPEIEIICHHUIO.

N3y4dars cBOMCTBA AUCTIEPCUM.

ITo n3yueHHbsIM popMyJiaM HAXOAUTh
JTUCTIEPCHIO OMHOMHAIIBHOTO
pacrpeneneHus, B TOM YUCIIE B XO/I€
MPAKTUIECKON pabOTHI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

78




denepanbHas padouas nporpamma | Marematuka. 10-11 kmaccel (yriryOia€HHBIA YPOBEHB)

11 KJIIACC
Ha3zpanue KomuuectBo OcCHOBHBIE BU/IBI JICSITEILHOCTH
OcHOBHOE coJIep/KaHue
paznena (TeMbl) 4acoB 00yJaromuxcs

3aKoH OOIBIIMX YHCET 5 HepasenctBo YeObiméBa. Teopema Pa30upats mokazaTebcTBa TEOPEM.
YeoObnmuéna. Teopema bepryiu. OcBauBaTh BEIOOPOYHBIN METOL
3akoH OombiuX yucesa. BeiOopouHbii HCCJICIOBAHUM, B TOM YHCJIC B XOJIC
METO/1 UCCIICIOBAaHUM. MPaKTHYECKON pabOThI
[TpakTudeckas pabota
C UCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0JIuUII

DIeMEeHThI MaTeMaTHYECKOM 6 ['eHepanbHas COBOKYITHOCTh U OcBauBaTh MOHATHUS: TeHEpaIbHAS

CTaTHCTHUKN

cilyJaitHasi BHIOOpKa. 3HaKOMCTBO

C BEIOOPOYHBIMH XapaKTEPUCTUKAMHU.
OueHka CpeIHETO U JUCTIEPCUU
reHepaIbHON COBOKYITHOCTH

C TIOMOIILI0 BHIOOPOYHBIX
xapakTepucTtuk. OlleHUBaHUE
BEPOSITHOCTEN COOBITUI TTO BBIOOPKE.
Craructuyeckas runotesa. [IpoBepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO
CBOWCTB U3YYEHHBIX PACIIPEICIICHUMN.
[IpakTrueckas padora

C UCIIOJIb30BaHUEM JIEKTPOHHBIX
Ta0JIHUII

COBOKYMHOCTb, BEIOOPKA, BHIOOPOUHOE
cpeaHee U BBIOOpOYHAs TUCIICPCHS.
Boruucnsats BeIOOpOUHBIE
XapaKTEPUCTHKN M HA KX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
rE€HEpaIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHUS: CTATHCTHYCCKAS
TUTIOTE3A.

OreHrBaTh BEPOSITHOCTH COOBITHH U
IPOBEPATH MPOCTEHUIIINE TUTIOTE3BI
Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B X0J1€ MPAKTUYECKOM
paboThl
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HenpepriBHbIE CllyyaliHbIe
BEJIMYMHBI (pacnpeiesieHns),
MOKa3aTeJIbHOE U
HOPMaJIbHOE PacIpeaccHus

[IprMepbl HEPEPBIBHBIX CIIyYalHBIX
BeJIMYrH. OyHKIUS ITIOTHOCTH
BEepOSATHOCTH. PaBHOMEpHOE
pacupenenenue. IIpumeps! 3ana4,
IIPUBOSIINX K [TOKA3aTEIBHOMY

Y K HOPMJIbBHOMY PacCIIpeICICHUSM.
@yHKIMS IIOTHOCTH BEPOSITHOCTH
IIOKa3aTeJILHOIO PACIIPEIEICHUS.

@ yHKIMS ITIOTHOCTH BEPOATHOCTH
HOPMAJIBHOTO PacIpeIeIeHuUs

3HAKOMUTLCS ITOHATHSIMU:
HETPEPbIBHAA CTydailHas BEJIMUKMHA,
HETIPEPBIBHOE PacIpe/IesICHUE,
(GYHKIUS TITIOTHOCTH BEPOSITHOCTH.
HaxomuThk BeposTHOCTH COOBITHI
10 TaHHOUW (QYHKIINU

IUIOTHOCTH.

3HAKOMUTBLCS C TOHITUIMU:
MOKa3aTeIbHOE PACTIPEACIICHNUE,
HOPMaJIbHOE PacIpeAeICHHE.
BriaensaTh 1o onvcaHuio ciiy4aiHbie
BEJIMYUHBI, pACIIPECTICHHbBIC

I10 MOKA3aTEJIbHOMY 3aKOHY,

110 HOPMaJIbHOMY 3aKOHY.
Pa3oupate npumepsl 3a1a4,
MPUBOAAIIUX K MOKA3aTEIIbHOMY
pacIpeesiEeHUIO0 U K HOpMaJIbHOMY
pacnpeiesICHUIO

Pacmipenenenue Ilyaccona

ITocnemoBaTeIbHOCTH OAUHOYHBIX
HE3aBHCUMBIX COOBITHH.

[Tpumep 3anaun, TpuBOIAILICH

K pacnpenenenunto [lyaccona.
[IpakTrueckas padora

C UCIIOJIb30BaHUEM JICKTPOHHBIX
TaOJIUL]

Bp1aensaTe 1o OnucaHuio CIry4aiHOrO
OITbITA BEJIMYUHBI, PACIIPEICIICHHBIE
1o 3akony Ilyaccona.

Peniate 3aga4yu, B TOM 4YUCJIE B XO4¢€
IPaKTHIECKON pabOThI C IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHIT JIEKTPOHHBIX
Ta0JIHII
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CBsI3bp MEX1y CITy4aliHBIMU 6 KoBapuanus 1ByX ciy4aifHbIX OcBauBaTh NOHATHSA: KOBApHUAIIHS,
BEJIMYUHAMU BennunH. Koo duiment koppensaiun. | Ko3pPUIUEHT KOPPesLnu, TMHeHHAs
CoBMecTHBIE HAOIIOEHUS IBYX 3aBUCHUMOCTb.
BeIM4YrH. Beioopounslii ko3 unreHT | OneHUBaTh XapaKTep CBI3H MEKIY
Koppessiuuu. Paznuuue mexmy CIIy4aiiHBIMHU BEJIMYMHAMH, UCXOIS
JUHEWHOM CBS3bIO M IPUYUHHO- U3 TIPUPO/IbI IAHHBIX U BBIYUCICHHBIX
CJIECTBEHHOU CBA3bIO. JIMHEHas XapaKTEePUCTHK.
perpeccust. [Ipaktuueckas pabora Hcnons3oBath quarpaMMbl
C UCTIOJIb30BAHUEM AJIEKTPOHHBIX paccenBaHUsI A1l U300paKeHUS
TaOIHII COBMECTHOTO pacCEeMBaHUs
JTAaHHBIX.
Haxonutb koaduiiuenTs ocu
JauarpamMmbl, B TOM YHCIIE B XOJI€
PaKTHYECKOH paboThI C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKIMI
O6o0011eHNE U 11 [IpencraBiieHre JaHHBIX C TOMOUIBIO [ToBTOpATH U3YyUEHHOE U BHICTPAaNBaTh

cucTeMaTu3anus 3HaHUU

TaOJIMI ¥ IUarpaMM, oNucaTeIbHast
CTaTUCTHKA, OTIBITHI

C PaBHOBO3MOKHBIMHU
AJIEeMEHTapHBIMU COOBITUAMU,
BBIYMCIICHUE BEPOATHOCTEN
COOBITHH ¢ MpUMEHEHHEM (POPMYII U
rpauuecKkux METO0B
(KkoopauHaTHAs TIpsiMast, 1EPEBO,
auarpaMma Jusepa), CiaydanHble

CHUCTEMY 3HAHUU
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BEJIMYMHBI U pACTIPEACIICHHUS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOM BEJIUYHUHBI

OBILIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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