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@enepanbHas paboyas nporpamMma Mo ydyeOHoMy npeamery «MaTtemaTtuka»
(yriyOnéHHbli ypoBeHb) (mpeaMeTrHas odnacth «MaTtemaTuka u nHbopmarukay) (gaiee
COOTBETCTBEHHO — IIporpaMma 1o MaTeMaTHKe, MaTeMaTHKa) BKIIOYAET MOSCHUTEIbHYIO
3alUCKy, COJEp)KaHWe OOy4eHHMs, MJIaHUPyEeMble PE3yJIbTaThl OCBOCHHS MPOrpaMMbI
10 MaTeMaTHKe, TEeMaTHIECKOEe TIIAaHUPOBAHHE.

[TosicHuTenpHas 3amUCcKa OTpaskaeT OOIIMe LEIH U 33Ja4i N3Y4YEeHUSI MaTeMaTUKH,
XapaKTePUCTUKY TCUXOJOTUYECKUX MPEANOChUIOK K €€ M3YyYeHHI0 O0ydJaroUuIuMHCH,
MECTO B CTPYKType ydeOHOro IIaHa, a TaKXKe IOAXOAbl K OTOOpYy COAEpIKaHMS,
K OIpENEeICHUIO0 IUIAHUPYEMBIX pE3YyJbTaTOB U K CTPYKTYpe TEeMaTUYECKOIro
TUTAHUPOBAHMSL.

Conepkanrie  0oOyueHHs] pacKpbIBaeT COJAEpXKaTeJbHbIE JUHUHU, KOTOpHIC
npeuIaraloTcest s 00sA3aTeIbHOrO0 M3Y4YeHHsI B KaXKJIOM KJlacce Ha YPOBHE CPEIHEro
o011iero oOpa3oBaHusI.

[Inanupyemble pe3yiabTaTbl OCBOEHHUS MPOrpaMMbl IO MaTeMaTHKE BKIIIOYAIOT
JUYHOCTHBIE, METANpeAMETHBIE pe3yJbTaThl 3a BECh NEpUOa OOyueHHUS Ha YPOBHE
cpemHero oOmero oOpa3oBaHMs, a TaKKe MPEIMETHBIC JOCTHIKEHHUS O0ydarolerocs
3a KaXXJIbI¥ TOJ] O0y4eHHUS.

IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo MaremMaTuke yriryOJaEHHOTO YPOBHS JJId 00YUYaIOIIMXCs HA YPOBHE
cpeaHero obmero oOpa3oBaHms paspaborana Ha ocHoBe PI'OC COO ¢ yuérom
COBPEMCHHBIX MHPOBBIX TpeOOBaHWM, TNPEIBABIICMBIX K MaTEeMaTHYECKOMY
o0pa3oBaHMIO, W TPAaaULUUUA poccuiickoro oOpazoBaHus. Peamuzamuss nporpaMmbl
0  MareMaThke  OOeCleYyMBaeT  OBJAJICHUE  KIIOYEBHIMH  KOMIICTCHIIMSIMH,
COCTABJISIIOIIIMMH ~ OCHOBY [IJII  CAMOPAa3BUTHUSL ¥ HEMPEPHIBHOTO 00pa3oBaHwS,
I[EJIOCTHOCTh OOIIEKYJIbTYPHOT0, IMYHOCTHOT'O M TI03HABATEILHOTO PA3BUTHUS JINYHOCTH
00yJaronuxcsl.

B nporpamme 1mo MateMaTuke yYTCHBI HICU U TONoXeHus « KoHmenmuu pa3Butus
MareMaTudyeckoro ooOpa3zoBanusi B Poccuiickoit ®enepauumn». B cooTBeTcTBUU
C Ha3BaHUEM KOHIICTIIIMN MaTeMaTUYECKOe 00pa3oBaHMe AOKHO, B YACTHOCTH, PEIIATh
3amauy oOecTeueHns HEOOXOIUMOTO CTpaHE YHCiIa OOYyJaromuxcs, MareMaTHdecKas
MOJITOTOBKA KOTOPBIX JOCTATOYHA IS TMPOJOJDKCHHUS OOpa30BaHMS IO Pa3TMYHBIM
HAIPaBJICHHUSIM, BKJIFOYAs IPETIO/IaBaHNe MAaTEMaTHKH, MAaTEMAaTHUYECKUE UCCIICTOBAHMSI,
paboty B cdepe MH(GOPMALUOHHBIX TEXHOJOTUM W JIPYyTHX, a TaKke OOecreyeHUs
JUTSI K&KJ0TO 00YYaroIerocsi BO3SMOKHOCTH JOCTH)KCHHUSI MAaTEMATHICCKON TTOATOTOBKH
B COOTBETCTBHUU C HEOOXOJMMBIM €My ypoBHeM. MIMEHHO Ha pelieHue 3TUX 3aaad
HaIeJIeHa MpoTrpaMMa Mo MaTeMaTHKe yTiyOJIEHHOTO YPOBHHI.

B snoxy mudposoit Tpanchopmanuu Bcex cdep UeTOBEUSCKON MeATEILHOCTH
HEBO3MOXXHO CTaTh OOpa3OBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3  Xoporei
MaTEMaTUIECKON MOATOTOBKH. DTO OOYCIOBJICHO TEM, YTO B HAIIM JTHU PACTET YUCIIO



CIEIUATBHOCTEH, CBS3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHWEM MAaTEeMaTHKH:
u B cepe PKOHOMHUKH, U B OHM3HECE, U B TEXHOJOTUYECKUX OOJIACTSIX, U JIaXKe
B TyMaHUTapHbBIX cdepax. Takum o0pa3om, Kpyr o0Oyd4aromuxcsi, JUisi KOTOPBIX
MaTeMaTUKa CTAHOBUTCA 3HAYUMBIM TMpeaMeToM, (yHIaMEHTOM 00pa3oBaHUS,
CYIIIECTBEHHO pacmupsieTcsa. B Hero BXoAAT HE TOJIBKO OOyYarouiuecs, MIaHNupPYyIOIIne
3aHUMAThCSl TBOPYECKOM M HCCIEAOBATENbCKOM paboToil B 00JaCTH MaTeMaTHKH,
nHhopMaTHKH, GU3HKH, SKOHOMHUKHU M B IPYTUX O0NACTIX, HO U T€, KOMY MaTeMaTHKa
HY>KHA JIJIs1 ICTIOIh30BaHUS B MPOQECCHIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C HEM.

[lpuknaaHas 3HaYUMOCTh MaTEMATUKH OOYCIOBJIEHA TEeM, 4YTO €€ MpPeaIMEeTOM
SBJISIFOTCSL (DyHIaMEHTAIBHBIC CTPYKTYPhI HAIIIETO MHPA: MPOCTPAHCTBEHHBIC (DOPMBI U
KOJIMYECTBCHHBIC  OTHOIICHUS, (PYHKIMOHAIBHBIC 3aBHCHMOCTH U  KaTETOpUHU
HEONpeeNEHHOCTH, OT MPOCTEHIINX, YCBAaMBAEMbIX B HEMOCPEIACTBEHHOM OIIbITE,
JI0 TOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX NIl PA3BUTHS HAYYHBIX U TEXHOJIOTUYECKHUX
uaci. be3 KOHKPETHBIX MaTeMaTHYECKUX 3HAHWW 3aTPYJHEHO MOHUMAaHUE MPUHITUIIOB
YCTPONCTBA M MCMOJB30BAHMS COBPEMEHHON TEXHUKH, BOCIPHUSATHE M HHTEPIIPETAIUS
pPa3HOOOpa3HOW  COIHMAIbHOW, 9SKOHOMHUYECKOW, TOJUTHYECKON  HMH(OpMAaInu,
Mano3(PexTuBHA TOBCEIHEBHAs MpaKTHYecKas AesTenbHOCTb. Bo MHorux cdepax
npodeccruoHanbHOM NeTENbHOCTH TPEOYIOTCS YMEHHUSI BBITIOJHITH PACU€ThI, COCTABIAThH
QNTOPUTMBI, TPUMEHATH (OPMYIIBI, TPOBOJUTH TEOMETPUUCCKHE W3MEPEHUS U
MIOCTPOCHUSI, YUTaTh, 00pabaThIBATh, HHTEPIIPETUPOBATH M MPEICTABIATH HHPOPMAIIHIO
B BUJIC TaOJIHII, AUArpaMM U rpauKOB, TOHUMATh BEPOSTHOCTHBINA XapaKTep CIyYalHbIX
COOBITHIA.

OMHOBpPEMEHHO C pacmupeHueM chep MpUMEHEHHsT MaTeMaTHUKHd B COBPEMEHHOM
obmiectBe Bc€ Ooee BaXKHBIM CTAHOBUTCS MAaT€MaTUYECKUH CTWJIb MBIIIICHHUS,
MPOSBIISIONINIICS B OMNpeNeIEHHBIX YMCTBEHHBIX HaBbIKax. B mpormecce uzydeHus
MaTEMaTUKH B apceHal MPUEMOB M METOJOB MBINIJICHUS YEIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIUS U ASAYKIHs, 0000IIeHre U KOHKPETU3aIusl, aHalIu3 U
CUHTE3, KiIaccuuKaims U cucremMarusaius, abcrparupoBanue U aHanorus. OOBEKThI
MaTEMaTUYECKUX YMO3aKIIOUCHHH, TMpaBWia WX KOHCTPYHUPOBAHUS PACKPBHIBAIOT
MEXaHU3M  JIOTHYECKUX  MOCTPOEHUHM,  CIOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopmynrpoBaTh, 000CHOBBIBATh U JIOKA3bIBaTh CYXKIEHHUS, TEM CaMbiM (POPMHUPYIOT
JOTUYECKUNA CTWJIb MBINUICHUSA. Bemymas pojb NPUHAUICKAT MaTeMaTHKE
B (POPMHUPOBAHUYN AITOPUTMUYECKONH KOMIIOHEHTHI MBIIUICHHUS W BOCIIUTAHUHM YMEHUHN
JIEHCTBOBATh MO 3aJaHHBIM  aJrOpUTMaM, COBEPIICHCTBOBAaTh W3BECTHBIE U
KOHCTPYHpOBaTh HOBBIE. B mpolecce pemieHus: 3a7ad — OCHOBBI JJIsi OpraHH3aIUH
y4eOHON JMESITeIbHOCTH Ha YpOKax MaTeMaTHUKW — pa3BUBAIOTCS TBOpYECKas U
NPUKJIaJHAs] CTOPOHBI MBIIIJICHUSI.

OOyuenue maTemMaTuke Aa€T BO3MOXKHOCTH Pa3BUBATh y 0OYyYarOMUXCS TOYHYIO,
paloHaibHyl0 U WH()OPMATHBHYIO pedb, YMEHHE OTOMpaTh HauOoliee MOAXOMASIINE
S3BIKOBBIC, CHUMBOJIMYECKHUE, TpaPUUYECKHUE CPEACTBA I BBIPAKCHHUS CYXKICHUU U
HATJISIAHOTO UX MPEICTaBIICHHS.



HeobxoaumbpiM KOMIOHEHTOM OOIIEel KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUU
ABJISIETCS 0011I€€ 3HAKOMCTBO C METOJIaMU NTO3HAHUS AEHCTBUTEIBHOCTH, IPEICTABICHNUE
O IpEeIMETe M METOAE MATEMATUKH, €ro OTJIMYMUAX OT METOJOB E€CTECTBEHHBIX U
TYMAaHUTAPHBIX HAayK, 00 OCOOCHHOCTSX MPUMEHEHUS MAaTeMAaTUKU MJIS pEelIeHUs
HAyYHBIX U MPUKIAAHBIX 3a7a4. TakuMm o0pa3oM, MaTeMaTHYeckoe 00pa30BaHue BHOCUT
CBOM BKJIaJ B hOpMHUpPOBaHUE OOIIEH KyIbTYphl UEJIOBEKA.

N3yyeHue MareMaTWKH CHOCOOCTBYET ASCTETHUYECKOMY BOCIHMTAHHMIO YeEJIOBEKa,
NOHUMAHHMIO KpPAacoOTbl M M3SIIECTBA MAaTEMaTUYECKHX PACCYXACHUM, BOCIPUSATHIO
r€OMETPUYECKUX (POPM, YCBOECHUIO UIEU CUMMETPHH.

[TpuopureTHbiMU LENsIMU 00yueHust MaremaTuke B 10—11 knaccax Ha yriny0in€éHHOM
YPOBHE NPOJIOJIKAKOT OCTABATHCS:

dbopMupoBaHUE LEHTPAIBHBIX MATEMATUYECKUX TMOHATUM (YUCIO, BEIMYMHA,
reoMerpuyeckas (Qurypa, nepemMeHHas, BEpPOATHOCTb, (QYHKUHS, MPOU3BOAHAS,
UHTETpaj), 00ECICYNBAIONINX TPEEMCTBEHHOCTh M TIEPCIIEKTUBHOCTH MaTEMaTUYECKOTO
o0Opa3zoBaHus 00yYarOIUXCS;

NoJBEICHHE OOyYaroImMXCs Ha JOCTYIHOM [UIi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MAaT€MaTUKH U OKPYKAIOLIEr0 MUPA, MOHUMAHUIO MAaTEMATUKU KaK 4acTu
oO11el KyIbTyphl YEIOBEUECTBA;

pa3BUTHE MHTEIUIEKTyalIbHBIX M TBOPYECKHX CIOCOOHOCTEN OOydYarommxcs,
MO3HABATEILHOW aKTUBHOCTH, UCCJIEAOBATEIILCKUX YMEHUN, KPUTUUHOCTH MBIILICHUS,
UHTEpeca K U3yYEHUIO MaTEMATHUKU;

dbopmupoBanre (QYHKIIMOHATBFHON MaTEMaTHYECKOM TPaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMATHYECKHWE aCHEKThl B PEAJIbHBIX JKU3HEHHBIX CHUTYAIUAX
U TOpU HU3YYCHUH JPYTUX YYEOHBIX TMPEIAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIUpOBaTh WX Ha S3bIKE MaTEMaTUKH U  CO3/1aBaTh
MaTe€MaTH4YEeCKHE MOJENIH, MPUMEHAThH OCBOCHHBIM MaTEMAaTUYECKWW  ammapar
IUISl PELIEHUs] MPAKTUKO-OPUEHTHUPOBAHHBIX 3aJa4, MHTEPHPETUPOBATh U OLECHHUBATH
IIOJIy4YE€HHBIE PE3YJIHTATHI.

OCHOBHBIMU JIMHUSIMU cOJiepkaHusg maTteMatuku B 10—11 knaccax yriayOia€HHOTo
ypoBHsL sBIsitOTCS:  «Yucina u BbIUMCHCHUS», «Anredpa» («Anredpandeckue
BBIpaXXEHUsD», «YpaBHEHUSI U HEpaBeHCTBa»), «Hauana MareMaTHYECKOro aHalu3ay,
«Teomerpusi»y  («['eomerpuyeckue ¢urypsl W HX  CBOMCTBa», «V3Mmepenue
FEOMETPUYECKUX BEJIMYUHY»), «BeposTHOCT U cTaTUCTUKa». JlaHHble JWHUH
pa3BUBAIOTCS MapauleNIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJIHAKO
HE HE3aBUCHMO OJ[HA OT APYrOM, a B TECHOM KOHTAKTE U B3aumozencTsuu. Kpome storo,
UX OOBEAUHSET JOTMYECKas COCTaBISAIOIIAs, TPAJULIMOHHO MPUCYIIas MAaTEMaTUKE U
IPOHU3BIBAIONIAS BCE MATEMAaTUYECKHUE KypChl W COAEPKATENIbHBIE  JIMHUM.
CdopmymupoBannoe Bo ®PI'OC COO TpeboBaHHe «yMEHHE ONMEPUPOBATH MOHATHUSIMHU:
ONpPENEIICHNE, aKCUOMa, TEOpeMa, CIEICTBUE, CBOMCTBO, NPU3HAK, JI0KA3aTeNIbCTBO,
PaBHOCHJIbHBIE (bOopMyITUPOBKH, YMEHHUE dbopmynrpoBath oOpaTtHOoe U
IPOTUBOIOJIOKHOE  YTBEPKACHUE, NPUBOAUTH IPUMEPBl M  KOHTPIPUMEPHI,



UCIIOJIB30BaTh METOJ MAaTEeMaTU4YEeCKOM WHAYKLIHMH, IPOBOJIUTH JOKa3aTEJIbHBIE
pacCykJieHus TpU pEelIeHWH 3aJady, OLEHUBATh JIOTUYECKYI0 MPABUIbHOCTh
paccyXJIeHU» OTHOCUTCS KO BCEM YUYEOHBIM KypcaM, a (POPMHUPOBAHHUE JIOTUYECKUX
YMEHMH pacrpenesnsieTcss Mo BCeM TrojaM oOy4deHHs Ha YPOBHE CpPEIHEro OOIIero
o0pazoBaHus.

B cootBerctBun ¢ ®I'OC COO maremaTHka sSBISIETCS 00s13aTEIIbHBIM MPEIMETOM
HAa JIaHHOM YypoBHe o0Opa3oBanus. Hacrtosimeidt mnporpamMmoil 1o MaremaTHKe
npeaycMaTpuBaeTcs M3ydyeHue ydeOHoro mpeamera «MaremMarhka» B paMKax TpEX
y4eOHBIX KypCOB: «AjreOpa M Hayalla MaTeMaTHYecKoro aHaiuzay, «['‘eomerpus»,
«BeposaTHOCTh M cTaTucTHKa». DOPMUPOBAHHUE JIOTMYECKUX YMEHUM OCYILECTBIISIETCS
Ha TPOTSKEHWU BCEX JIeT OOy4eHHsI Ha YPOBHE CpeaHero oOuiero oOpa3oBaHus,
a DJIEMEHTHI JIOTMKHM BKJIIOYAIOTCS B COJIEpKaHME BCEX HA3BAHHBIX BBIIIE YYEOHBIX
KypCOB.

OO1iee KONMMYECTBO YacOB, HAMPABIEHHbIX HA H3y4Y€HUE MaTeMaTHKU
Ha yriyosienHoM ypoBHe — 544: B 10 kiacce — 272 yaca (8 yacoB B Hezeno), B 11 kinacce —
272 gaca (8 4acoB B HEJZIEIIIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbI
IO MATEMATHUKE HA YPOBHE CPEJHETI'O OBILIIEI'O OGPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUKU OO0Yydaromerocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCHUICKOTO OOIIECTBa, MPEICTABICHUE O MaTEMaTHYCCKUX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBJICHUMN, MTPOLIEAYDP FPAKIAHCKOTO
oO1iecTBa (BHIOOPHI, OMPOCHL U APYroe), YMEHUE B3aUMOJIEUCTBOBATH C COI[MATIbLHBIMU
WHCTUTYTaMH B COOTBETCTBHUHU C WX (QYHKIIUSIMH U Ha3HAYCHHUEM;

2) IaTPUMOTHYECKOT0 BOCIIMTAHUS:

c(hOPMUPOBAHHOCTb  POCCHUMCKONM  TPa)KJAaHCKOM  HWJEHTUYHOCTH, YBaXKCHUS
K MPOIUIOMY M HAaCTOAIIEMY POCCHHUCKOM MATEMaTHKH, IEHHOCTHOE OTHOIICHUE
K JOCTHKECHUSIM POCCHMCKMX MATEMATUKOB M POCCHMCKOM MATEMATHUYECKOW IIKOJIBI,
UCIIOIb30BaHUE OATUX JIOCTIKEHUM B JpPYyrux HaykKax, TEXHOJIOTHAX, cdepax
9KOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHME JIyXOBHBIX IICHHOCTEH POCCHICKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, ATUYECKOrO TOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAyKW U ACSTENbHOCTBIO YUYEHOTO, OCO3HAHHME JUYHOTO
BKJIa/Ia B IOCTPOEHHUE YCTOMYUBOTO OYyIIEro;

4) 3¢TeTHYEeCKOT0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs OJCTETUKY MaTeMaTHYCCKHX
3aKOHOMEPHOCTCH, OOBECKTOB, 3aJad, PEIICHUH, pPACCYXIACHUH, BOCIPUUMYUBOCTH
K MaTeMaTHYECKHM aCIIeKTaM Pa3IMYHbIX BUIOB HCKYCCTBA;

5) pusuveckoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHUSI NMPUMEHSATh MaTEMaTUYECKUE 3HAHUSI B HMHTEpecax
310pOBOro M 0e30macHOro oOpasza MKU3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0pOBBIO  (3I0pOBOE MHTAaHHE, COATAHCHUPOBAHHBIA PEXUM 3aHATUH M OTAbIXA,
perymnsipHas pusndeckas akTUBHOCTD), (PU3NYECKOE COBEPIIICHCTBOBAHUE NP 3AHATHUIX
CIIOPTUBHO-03/I0POBUTEIHHON €SI TEIHHOCTHIO;

6) TPy10BOT0 BOCIMTAHMS

TOTOBHOCTh K TPyAY, OCO3HAaHHME LEHHOCTH TPYAOIIO0MUS, UHTEPEC K Pa3IHUYHBIM
chepam mnpodeccUOHANBbHON JAESITEIbHOCTH, CBA3aHHBIM C MaTEeMaTHMKOW u €€
OPWIOKEHUSIMU, YMEHUE COBEpLIaTh OCO3HAaHHBIM BbIOOp Oyaymield npodeccun M
peain30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IUIAHbI, TOTOBHOCTH M CIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BAHMIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU,
TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PELICHUU MPAKTHUYECKHX 3a/a4 MaTeMaTU4eCKOU
HalpaBJIEHHOCTH;



7) IKOJIOTMYECKOr0 BOCTIMTAHUS

c(OPMUPOBAHHOCTh 3KOJOTHYECKON KYJIbTYpbl, HOHHUMaHUE BIUSHUS COLUAIbHO-
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE NPUPOAHON U COLMAIBHOM CPe/bl, 0CO3HAHUE
rJ100aJbHOTO  XapakTepa HKOJIOTMYECKUX MpoOJjeM, OpHEHTalus Ha IpPUMEHEHUe
MaTeMaTUYeCKUX 3HAaHUU JUIs pEIIeHHs] 3aJad B OO0JAaCTH OKpYXarolled Ccpeisl,
IUIAHUPOBAHUE TOCTYNKOB M OLUEHKH MX BO3MOKHBIX MOCIEACTBUN NJIsi OKpYyXKarolen
Cpenpl;

8) HeHHOCTH HAYYHOTI'0 O3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUS HAYKW U OOIIECCTBEHHOM MPAKTUKH, MOHUMAHUE MATEMaTUYECKOW HAyKW Kak
cdepbl 4eIOBEYECKON JIeATeNIbHOCTH, ATANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl PA3BUTHS
UMBWIN3ALIUK, OBJIAJICHUE S3bIKOM MAaTEMaTHUKW U MaTeMaTUYECKOW KyJIbTypou
KaK CpEICTBOM IIO3HaHUS MHpA, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYI U
UCCIIE0BATENbCKYIO JEATEIbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B pesynbrare m3yueHUs MaTeMaTHKH Ha YPOBHE CPEIHEr0 OOIIero oOpa3oBaHMS
y oOyuaromierocsi OyayT cpopMHUpOBaHbI MMO3HABATENbHbIE YHUBEpPCAIbHbIC y4eOHbIE
NEUCTBUSA, KOMMYHUKATHBHBIC YHUBEPCAIBbHBIC YUeOHBIC ICHCTBUS, PETYJSITUBHBIC
yHUBEpCAJIbHBIC yUeOHbIC IEWCTBHS, COBMECTHAS IEATEIbHOCTD.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIC Y4eOHbIE MEeUCTBUS
ba3oBble lornyeckue 1ecTBus:

BBISIBJSITE M XapaKTepU30BATh CYIIECTBEHHBIE IPU3HAKKM MaTE€MaTHYECKHX
O0OBEKTOB, MOHATUH, OTHOLICHUN MEXJy MNOHATUSIMH, (OPMYIHPOBATH OMNPEIEICHUS
HNOHATUN, YCTAHAaBIMBAThb CYLIECTBEHHBIH MpPHU3HAK KJIAacCU(UKALMKA, OCHOBAHMS
11 000011IeHUS! M CpaBHEHUS, KPUTEPUH POBOIUMOTO aHAJIN3a;

BOCIPUHUMATh, (POPMYJIUPOBATH U MIPEOOPa30BHIBATE CYKICHUS: YyTBEPAUTEIbHBIC
U OTpULATENbHbIC, EAUHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTHUBOPEUUS
B (paxkTax, NaHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSAX, NpenIararb KpUTEpUH IS
BBIBJICHUS 3aKOHOMEPHOCTEN U POTHUBOPEUYMN;

JIEJIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, T€AYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AKIFOUECHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTENIbCTBA MAaTEMATHYECKHX YTBEPKACHUI
(mpsiMble U OT NPOTHBHOIO), BbICTpauUBaTh apryMEHTALMIO, NPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;

BBIOMpATh COCO0 pelleHus yuyeOHOU 3aauu (CpaBHUBATh HECKOJBKO BapHAHTOB
peleHusi, BpIOMpaTh Haubosee MOIXOIAMINN C YYETOM CaMOCTOSITENIBHO BBIJIEICHHBIX
KPUTEPUEB).



ba3oBble ucciieqoBaTe1bCKue 1eiCTBUA:

UCIIONIb30BaTh  BOMPOCHI KAk  HMCCIIEOBATENbCKUA  MHCTPYMEHT  TO3HAHMS,
(GopMyIMpOBaTH BONPOCHI, (DUKCUPYIOIINE NPOTUBOPEUHE, NPOOJIEMY, YCTaHABIUBATh
HMCKOMOE€ U JJaHHOE, (DOPMUPOBATH TUIIOTE3Y, API'YMEHTUPOBATH CBOIO IMO3UIMIO0, MHEHHUE,

MPOBOJUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM  AKCIEPUMEHT, HCCIEI0BaHUE
[0 YCTAHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4ecKoro oOBEeKTa, SIBIEHHs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX Iy 00BEKTaMU, SBICHHUSIMU, TPOIECCAMU;

CaMOCTOSITEIbHO (OPMYJIHPOBATHL OOOOIIEHUST U BBIBOJABI IO pe3ysibTaTaM
IPOBENEHHOTO HAOIIOJCHUS, UCCICIOBAaHUS, OIEHWBATH JIOCTOBEPHOCTH MOJYYEHHBIX
pe3yJbTaTOB, BHIBOJIOB U O0O0IIIECHMUIA;

MPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHUE TMpolLEcca, a TaKXKe BbIJBUTATh
PEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSIX.

Pabora ¢ undopmanmeii:

BBISIBIISIT Je(OUIIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAMMBIX JIJII OTBETA Ha BOIIPOC
U JIJIS peICHUS 3a/1a4H;

BBIOWpATh WH(OpPMAIMI0O W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, AHAIH3UPOBATH,
CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH MHPOPMAIIUIO PA3IUYHBIX BHUIOB U (GopM
NPEICTABJICHNUS;

CTPYKTYPHUpPOBaTh HWH(POPMAIIUIO, TMPEACTABIATh €€ B pasIudyHbIX (opmax,
WLUTIOCTPUPOBATH TpadUuecKH;

OIICHMBATh HAI&KHOCTh MH(POPMAIMK TI0 CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKATHUBHBbIE YHUBEpPCAJbHbIE YueOHbIEe eiCTBHS:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUAMH
U 1eJIIMU OOILEeHUs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PELIEHUs 3a/ladyd, KOMMEHTUPOBATh
MOJIyYeHHBIN PE3yJIbTaT;

B XOJ€ OOCYXJEHHs 3a/laBaTb BOIPOCHl IO CYLIECTBY OOCYXIAa€MOU TEMBI,
npoOsieMbl, pelaeMor 3ajauyu, BbICKa3bIBAaTh WJCH, HAllEJICHHbIE HA MOUCK PEIICHHUS,
COMOCTABIISATh CBOM CYXKIEHUS C CYXACHUSAMHU JPYTHX YYaCTHUKOB JUaiora,
oOHapyKMBaTh pa3Inuue U CXOJACTBO IMO3UIIMMA, B KOPPEKTHOU Popme hopMyTUpOBaThH
pa3HoOrIIacus, CBOU BO3PAKEHUS;

NPEACTaBIIATh PE3YyJbTaThl PpELIEHUs 3a/Jayd, HKCIEPUMEHTa, HCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (QopMaT BBICTYIUIEHHS C YYE€TOM 3ajaay
pe3eHTalMU U 0OCOOEHHOCTEN ayUTOPHUH.

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a]1auH, BBIOUPATh CIIOCO0 pelIeHus C Y4ETOM
UMEIOIIMXCS PECYpCcoB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C YUETOM HOBOW MH(pOpMAITUH.



CaMOKOHTPOJIb:

BJa/IeTh HaBbIKAMM I103HABATEIbHON pe(IEKCHU KaK OCO3HAHHS COBEpLIAEMbIX
JICHCTBUIA M MBICIUTEIBHBIX TMPOIECCOB, WX PE3yJIbTaToOB, BIAACTh CIOCOOaMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoIllecca W pe3ylbTaTa PEIICHUsS MaTeMaTHYeCKON
3ajauu;

NpEIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH TpU pEIICHHH 3a7auH,
BHOCHTH KOPPEKTUBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOATEIBCTB, IAHHBIX,
HalIEHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBHUE pE3yJbTaTa LEIH U YCIOBUSM, OOBSACHATH MPUYUHBI
JOCTUKEHMSI WIIK HEIOCTHXKEHUS Pe3yJIbTaTOB JAESITeIbHOCTH, HAXOIUTh OINOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJILHOCTD:

MOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHAHOW U MHIUBUAYaJIbHOU pabOThI
OpU pPEIIEHHH Y4YeOHBIX 3a7ad, MPUHUMATh LEIb COBMECTHOM JE€ATEIbHOCTH,
IUIAHUPOBAaTh OPraHU3ALMI0 COBMECTHOM padoOThl, pacmpenessitb BHIbBI padoT,
JOTOBAapUBaThCsA, OOCYXKAAaTh MPOIECC M pe3yiabTaT paboThl, 0000IIaTh MHEHHUS
HECKOJBbKHUX JIFOICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTbl (0OCYXIeHUsS, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOJIHATH CBOIO YaCTh pa0OThI U KOOPIMHUPOBATH CBOU
JNEUCTBUA C APYTMMH WICHAMH KOMaH/bl, OLEHUBATh KAYE€CTBO CBOETO BKJIaJa B OOLIUI
IPOIYKT IO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

IIpenmeTHble pe3yabTaTbl OCBOCHUS (eaepanbHON paldodeil MmporpamMmel

0 MaTeMaTHKe MPEACTABJICHBI MO ToAaM OOYy4YeHHUs B paMKaX OTIEIbHBIX YYEOHBIX
KYPCOB B COOTBETCTBYIOIIUX pa3jieiaxX HACTOSIIECH MporpaMMBl.
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYUEBHOTI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajga MaTeMaTHUYECKOrO aHallM3a» SABIIAETCS OJHUM
U3 HauOosee 3HAUYMMBIX B IpPOrpaMMe CpEeJHEro oO0IIero odpa3oBaHUs, MOCKOJIBKY,
C OJHOW CTOPOHBI, OH O0OECIeYMBaeT MHCTPYMEHTAJIbHYIO 0a3y Al M3y4eHHus BceX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JpPYrod CTOpPOHBI, (OPMHUPYET JIOTMUECKOE U
abCTpakTHOE MBbIIUIEHUE OOYy4arolUMXCcsl Ha YPOBHE, HEOOXOIMMOM JJisi OCBOCHHUS
nH(pOpMATHKH, OOILIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH W JPYTUX JHUCLHUILIUH.
B pamkax pgaHHOro y4eOHOro Kypca oOydaroniyecsi OBJAAE€BAlOT YHHBEPCATbHBIM
S3bIKOM ~ COBPEMEHHOW  HaykKH, KoTopas (OpMyJIUpPYeT CBOM  JOCTHUKCHHS
B MaTeMaTU4YeCKoi Gopme.

VY4eOHbIll Kypc anreOpbl 1 Hayaa MaTEMaTUYECKOI0 aHaJIh3a 3aKIaJbIBA€T OCHOBY
JUIs yCHEIIHOTO OBJaJACHUSA 3aKOHaMHM (U3MKH, XHUMUH, OWOJIOrMM, HNOHMMAHUS
OCHOBHBIX TEHACHLUMH pa3BUTHA SKOHOMHKHM M OOILIECTBEHHOW >KM3HHU, IMO3BOJISIET
OpUEHTHUPOBATbCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BATh MX JUIsl JAJbHEWIIEro oOpa3oBaHHS M B IOBCEJHEBHOU
xuM3Hu. B To ke  Bpems  oBuajeHue  aOCTpPAKTHBIMH M JIOTHYECKU
CTPOTMMHU KOHCTPYKIHMSMHU anreOpbl 1 MaTeMaTUYeCKOro aHaju3a pa3BUBAET YMEHHE
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb MCTHHHOCTb, JOKA3bIBATHh YTBEPKACHUS
C IMOMOIIBIO MHAYKUMU M PacCykAaTh AEAYKTHBHO, MCIOJb30BaThb OOOOILIEHHE WU
KOHKPETHU3alMIo, a0CTparupoBaHWE M  aHAIOTHIO, (OPMHUPYET  KpEaTUBHOE
Y KPUTHYECKOE MBILLICHUE.

B xoze nzyuenus yueOHOro kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHATTU3a»
oOyyaronyecs rnoxy4yaroT HOBbIN OIBIT PEIICHUS MPUKIAAHBIX 3aa4, CAMOCTOSTEIHLHOTO
NOCTPOEHUS MAaTeMAaTUYECKUX MOJENed pealbHbIX CHUTyaluld, WHTEpPIpETALUU
NOJIyYEHHBIX PELICHUM, 3HAKOMATCA ¢ IPUMEPAMH MAaT€MATHYECKUX 3aKOHOMEPHOCTEU
B MIPUPOJIE, HAYKE U UCKYCCTBE, C BHIAAIOIIUMUCA MATEMAaTHYECKUMU OTKPBITUSIMU U UX
aBTOpPaMHU.

VY4ebHbIil Kypc 00J1aaeT 3HaYUTEIbHBIM BOCIIUTATEIbHBIM OTEHIIMATIOM, KOTOPBIi
peanusyercsl Kak uepe3 Y4yeOHbId Marepuajn, CHOCOOCTBYHOUIMI (HOPMHPOBAHUIO
HAYYHOT'O MUPOBO33PEHMUSI, TAK U Uyepe3 CHEUPUKY yueOHO! 1eATENbHOCTH, TPEOYIoLe
OPOJOJDKUTENBHOW KOHIIEHTPAllMW BHUMAaHUS, CaMOCTOSATEIBHOCTH, AKKYPaTHOCTH U
OTBETCTBEHHOCTH 32 MOJyYEHHBIN Pe3yJIbTar.

B ocHoBe MeroauMku 0O0yudeHHs anredpe M HadajgaM MaTeMaTHYeCKOro aHajau3a
JIEKUT AEATEIbHOCTHBIM MPUHIIMUIT O0YUECHHUS.

B ctpykType yuebHOro kypca «Anreépa u Hayajsa MaTeMaTHYECKOrO aHAJIU3a»
BBIJIETICHBI CIIEYIOIINE COJIEPKATEIBHO-METOIMYECKUE TMHUM: «HKca U BBIYUCIICHUSY,
«DyHkuMKn U rpadgukm», «YpaBHEHUS M HepaBeHCTBay, «Hadama maremaTtnyeckoro
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aHaimu3a», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-METOAUYECKUE
JVMHUU U3Y4YalOTCsl HAa MPOTSKEHUU ABYX JIET OOy4YeHHs Ha YPOBHE CPEIHEro OOILEero
o0Opa3oBaHMsl, €CTECTBEHHO JAOMOJHSASA JPYT Jpyra M MOCTENEHHO HACHIAACh HOBBIMU
TeMaMu U pasnenamu. J[aHHBIN y4eOHBINH KypcC SBISETCS WHTETPATUBHBIM, IMOCKOJIBKY
o0beuHsET B cebe coJep:KaHhe HECKOJbKUX MAaTeMAaTHYECKUX JUCUUIUIMH, TAKUX Kak
anrebpa, TPUTOHOMETPUS, MATEMAaTUYECKUM aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHIecKas
noruka u npyrue. [lo mepe Toro kak oOyvaromuecs OBJaJAeBalOT BCE Oosiee MUPOKUM
MaTeMaTUYeCKUM  amnmaparoM, Yy HHUX  [OCJIeNoBareiabHO  (Qopmupyerca U
COBEpUIECHCTBYETCSI YMEHHE CTPOUTh MATEMAaTUYECKYH0 MOJENb PEATbHOW CHUTYallWH,
OPUMEHATh 3HAHUA, NOJYYEHHbIE NPH H3YYEHUU Y4YE€OHOro Kypca, s pelleHus
CaMOCTOATENBbHO  C(OPMYJIMPOBAaHHOM  MaTeMaTHYeCKOM  3ajayd, a  3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConepxxatenbHo-MeTOAMYECKass JUHUSA «Yucaa ©  BBIYUCICHUS» 3aBEpIlacT
(opMHpOBaHUWE HABBIKOB MCIOJIB30BAHMS JIEUCTBUTENbHBIX YHCEN, KOTOpOE ObLIO
HA4YaToO Ha YPOBHE OCHOBHOIo o00miero obpasoBanusi. Ha ypoBHe cpemnero ooiero
oOpa3oBaHMsl 0cob00e BHUMaHHUE yaenseTrcs (pOpMHUPOBAHUIO HABBIKOB PallMOHAIBHBIX
BBIYMCIICHN, BKJIIOYAIOIIMX B C€Osl MCHOJIB30BAHME PA3IMYHBIX (POPM 3alKMCH 4ucIia,
yMEHUE JieJlaTh MPUKUAKY, BBITIOJHITh NPUOMMKEHHBIE BBIYMCICHUS, OLEHUBATDH
YHUCIIOBBIE BBIPAXKEHMs, padOTaTh C MATEeMaTHYECKUMU KOHCTAHTaMU. 3HAKOMBIE
00y4YaronIMMCsi MHOKECTBA HATYpaJlbHBIX, LIEJIbIX, PAMOHAIBHBIX M JIEHCTBUTEIbHBIX
YuCesl TOMOJHSAIOTCS MHOKECTBOM KOMILUIEKCHBIX YHCEl. B KaKI0M U3 3TUX MHOXKECTB
paccMaTpUBaIOTCS CBOMCTBEHHbIE €My CHEIU(PHUUECKHe 3aJaud U Olepaliu: JIeJIeHHUE
HalENo, ONEPUPOBAHME OCTATKAMHU HAa MHOKECTBE LIEJbIX YHCEN, 0COOble CBOWCTBA
palMOHAIBHBIX W UPPALMOHANBHBIX YHCE, apu(METUYECKHE ONEepalnH, a TaKKe
U3BJICUECHUE KOPHS HaTypaJlbHOM CTENEHHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEN.
bimarogapst mocnenoBaTENbHOMY PACIIMPEHHIO KPYyra MCHOJIB3YEMBIX YHCET U
3HAKOMCTBY C BO3MOYKHOCTSIMM HMX MPUMEHEHUS I PEUIEHUs Pa3WyHbIX 3a1ad
dopmupyeTcsi MpelICcTaBiICHHE O EIWHCTBE MaTeMAaTHKM Kak Hayku H €€ poiiu
B TIOCTPOCHUM MOJEJIEH pPEeaJbHOI0 MHUpa, IIMPOKO MCHOJB3YIOTCS 00001IeHHE U
KOHKpETH3aLUSl.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEaIU3yeTCs Ha MPOTSHKEHUH BCETO 00yUYeHUs
Ha ypOBHE CpeaHero ooiiero o0pa3oBaHus, MOCKOJIbKY B KaxaoM pasjaeine [IporpaMmbl
IPEeIyCMOTPEHO pEILIEHUWE COOTBETCTBYIOIIMX 3afad. B pe3ynbrare oOydaroniuecs
OBJIQJICBAIOT PA3JIMYHBIMU METOJAMH PEIIEHUS PAlMOHAIBHBIX, HUPPAlUOHAIbHBIX,
NOKA3aTEeJbHBIX, JIOTApU(PMUUECKUX U TPUTOHOMETPUUECKUX YPABHEHUM, HEPABEHCTB U
CUCTEM, a TaKXe€ 3aJad, CoAepKalux MmapaMmeTpbl. [lodydyeHHbIE YMEHHS LIMPOKO
UCIIOJIb3YIOTCS TIPU UCCIIEA0BAHUM (DYHKIIMI C MTOMOIIBIO MPOU3BOIHOM, MTPU PELICHUU
OPUKJIAJHBIX 337a4 U 3a/1a4 Ha HAaXOXIACHUE HAUOOJbIIMX W HAUMEHBIIUX 3HAYEHUUI
dbynkuuu. JlaHHas copepxkaTenbHas JUHUS BKIIOYaeT B cels Takke (popMUpOBaAHUE
YMEHUN BBITIONHATH pacuérbl 1Mo (opmynaM, npeoOpa3oBaHMs PAIlMOHAIBHBIX,
UPPALMOHAIIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUN, a TakKKe BBIPAKECHHUIA,
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colepKaluxX cTeneHu u Jjorapudmsl. braromaps wusyuyeHuro aiaredpanyeckoro
MaTepualia MPOUCXOJUT JalbHEHIlIee pa3BUTUE AJITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBILUICHUS 00yYarouuxcs, pOopMHUPYIOTCS HaBbIKU JEAYKTUBHBIX PACCyKICHHUH, paOOThI
C CUMBOJIbHBIMU (pOpMaMH, MPeICTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BUJE
paBeHCTB W HepaBeHCTB. AunreOpa mpeanaraer 3((PEKTUBHbIE HUHCTPYMEHTHI
JUISl pELLIEHUs PAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HaIJIAIHO JEMOHCTPUPYET
CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxartenbHo-MeToAnueckass JuHUS  «DYHKOUMM W TpaQUKH»  TECHO
HepervieTaeTcs ¢ APYyrUMU JUHUAMH Y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  NOCJIENOBATEIBHOCTh  M3Yy4YEHUs  Marepuana. [3ydeHue  CTENeHHOW,
[OKa3aTeJIbHOM, JOrapuMUUecKOl M TPUTOHOMETPUUECKUX (YHKIUH, UX CBOMCTB U
rpauKoB, HCTHONB30BaHWE (YHKIMN [ pelmIeHus 3aJad W3 JAPYTHX Yy4eOHBIX
PEIMETOB U PEAIbHOM JKU3HU TECHO CBA3AHO KaK C MATEMAaTHYECKUM aHaJU30M, TaK U
C pelIeHHEM YpaBHEHMH M HepaBeHCTB. Ilpu 3Tom Oo0bllloe BHUMaHHUE YIENIETCA
(opMUPOBaHHIO YMEHHUSI BbIpakaTh (POpMyJaMH 3aBHCHUMOCTH MEXIY pPa3IUYHBIMU
BEJIMYMHAMH, UCCIEN0BATH NOJIyYeHHbIE (YHKUMHU, CTPOUTh WX rpapuku. Marepuan
ATOM COAEpKAaTEIbHOMN JIMHUM HAlleJIEH HA Pa3BUTHE YMEHUN U HaBBIKOB, MO3BOJISIOIIMX
BbIpaXKaTh 3aBHUCHUMOCTH MEXIYy BEIMUYMHAMHU B pa3IM4HON (opme: aHaIUTHUUYECKO,
rpaduueckoil u cinoBecHOM. Ero n3yuenue cnocoOCTBYeT pa3BUTHIO aJITOPUTMUUYECKOTO
MBIIUICHUSI, CIIOCOOHOCTH K OOOOIIEHUI0O W KOHKpPETHU3AlMU, HCIOJIb30BAHUIO
aHaJIOTUH.

CopepxarenbHass JnuHUs «Hayama wmaTemMaTH4ecKOro aHaiu3a» IO3BOJISET
CYIIECTBEHHO pAaCIIMPUTh KPyI KaK MaTE€MaTU4YeCKHX, TaK W IPUKIAJHBIX 3ajad,
JOCTYMHBIX 00YYaIOUIMMCS, TaK KaK y HUX MOSIBJISIETCS BO3MOXKHOCTb CTPOUThH IpapUKu
CJIOXHBIX (DYHKIIMH, ONpeAeNsaTh UX HauOOJIbIIME U HAUMEHbIIINE 3HAYCHHUS, BBIYUCIATh
wiomaau GUryp u o0bEMbI Te, HAXOAUTh CKOPOCTH U YCKOpPEHHs IpoleccoB. [laHHast
coziepKaTelsibHasl JIMHUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH OCTPOEHUSI MAaTEMAaTUYECKHUX
MOJENel  peaJbHbIX CHUTyallUid, TMO3BOJIIET HAXOAUTh HAWJIy4llee pELICHUE
B IIPUKJIAJHBIX, B TOM YHCJIE COLHUAIbHO-)KOHOMUYECKUX, 3aJadax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYECKOr0 aHajiu3a CIIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO,
(OpMaNbHO-JIOTMYECKOTO M KPEaTUBHOTO MBIILIEHUS, (HOPMUPOBAHUIO yMEHUUN
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaT€MAaTHKUM B HAayKe, TEXHHUKE U HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOUIMXCS Pe3yJibTaTaX, MOJYUYEHHBIX B XOJ€ Pa3BUTHS
MaTEeMaTUKH Kak HayKd, U 00 UX aBTOpax.

ConeprxarenbHO-MeTOAUYECKAs IMHUSA «MHOXKECTBA U JIOTMKa» BKIIOYAET B ceOs
AJIEMEHTBI TEOPUU MHOXKECTB U MaTEMaTH4ECKON JTIOTUKHU. TeopeTHKO-MHOKECTBEHHbBIE
IPEICTaBICHNs MPOHU3BIBAIOT BECh KypC LIKOJIBHOM MATEMATHKU M NPejiararoT
Haubosiee YHMBEpCAIbHBIN SI3bIK, OOBEIUHSIOUIMI BCE pa3iesibl MaTeMaTUKU U €€
PWIOKEHUH, OHU CBA3BIBAIOT PA3HbIE MATEMATUUYECKUE TUCIUIIMHBI U UX TPUIOKEHUS
B enuHoe uenoe. [loaToMy BakHO JaTh BO3MOKHOCTh OOydYaroumiemycsi NOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMaTUKH M HMCIOJIb30BaTh €ro
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JUTSL BBIPAQXKEHUSI CBOUX MbICEH. JIpyruM Ba’KHBIM NMPU3HAKOM MAaTEMATHKU KaK HayKU
cleAyeT TpPU3HATh CBOWCTBEHHYIO €M CTpOroctb OOOCHOBaHUW U CJEIOBaHUE
ompene€HHBIM TpaBUjIaM TOCTPOCHHS JI0KA3aTEIbCTB. 3HAKOMCTBO C JJIEMEHTAMH
MaTEMaTUYECKONM JIOTMKH  CIOCOOCTBYET  Pa3BUTHIO  JIOTHUYECKOTO  MBIITUICHUS
00y4Jaronuxcsi, MO3BOJIIET MM CTPOUTH CBOHM PACCYXICHHS HAa OCHOBE JIOTHYCCKUX
npaBuil, GOpMUPYET HABBIKM KPUTHUECKOTO MBIIIUICHHUS.

B yueOGHOM Kypce «Anredpa u Havajga MaTeMaTHYECKOTO aHAIIN3a» MPUCYTCTBYIOT
OCHOBBl MAaTE€MaTHYECKOr0 MOJICIUPOBAHUS, KOTOPBIE MPHU3BAHBI CIOCOOCTBOBATh
(GbOpMHUPOBAHNIO HABBIKOB MOCTPOCHHSI MOJENEH pealbHBIX CHUTyaIluid, WUCCIICIOBAHMUS
3TUX MoOJAENed C TIIOMOIIBIO ammapara aireOpbl M MaTeMaTHYecKOro aHaju3a,
UHTEPIPETALMUA TIOJYYCHHBIX pe3yJbTaToB. Takue 3amaHusi BIUICTEHBI B KaXKIbIH
U3 Ppa3lelioB TMPOrpaMMbl, IOCKOJIbKY BECh Marepuanl y4eOHOTO Kypca IIMHPOKO
UCTIONIB3YETCS IS peIIeHWs TPUKIAAHBIX 3amad. [Ipy  pemeHun pearbHBIX
PAKTUYECKUX 3a7a4 OOydarolIrecs: pa3BUBAIOT HAOMIOAATEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaTbCsi, HCMOJb30BaTh aAHAJOTHUIO, O0000IIATh U
KOHKPETHU3MPOBATh MpoosieMy. JlesaTenpbHOCTh IO (POPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAJHBIX 3a/1ad OPraHU3yeTCsl B IMPOIIECCe M3YYEHUS BCEX TEM Y4eOHOro Kypca
«Anrebpa 1 Hayajga MaTeMaTUYECKOTO aHAIIA3aY.

Ha wm3yuenue ydeOHOro Kypca «Anredpa u Havajla MaTeMaTHUYECKOTO aHAIIA3a»
orBoautrcs 272 yaca: B 10 kmacce — 136 4dacoB (4 ugaca B Hememo), B 11 kmacce —
136 yacoB (4 yaca B HEZIEIIIO).

COIEPKAHUE OBYUEHUA
10 KJTIACC

Yuciia ¥ BLIYUCICHUA

Paunonanbupie uuciaa. OOBIKHOBEHHbIE W JECATUYHBIE JpOOM, MPOLIEHTHI,
OeckoHeUHbIe Neproauueckue 1poou. [Ipumenenue npoOeii u MPOLEHTOB AJIsl PELLICHUS
IIPUKJIAAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACICH 3HAHUM U PEAIbHOM KU3HMU.

JeicTBurenpHple  uyMciaa.  PanyvoHanpHble W HMPPALMOHAIBHBIE  YHCIIA.
Apudpmerrnyeckue onepanuu ¢ AeMCTBUTENbHBIMU YncIaMu. MOaysb J€HCTBUTEIBHOTO
qucia U ero ceoiictia. [IpubnnxEHHble BBIYUCIIEHNUS, IPAaBUjIa OKPYIJICHUS, IPUKUIKA U
OLICHKA PE3YJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1elsIM nokazareiieM. bunom Hrrotona. Vcnonb3oBaHue moaxonsiiei
GopMbl 3amHMcH JIEUCTBUTENIbHBIX YHCEN IS pElIeHUs MpaKkTUYeCKUX 3aaady |
IIPEACTABIICHUS JaHHBIX.

ApudmMernyeckuii KOpeHb HATYPaJIbHOW CTENIEHU U €r0 CBOMCTBA.

CreneHb ¢ panMOHAJIBHBIM  TIOKa3aTeleM © €€  CBOMCTBA, CTENECHb
C ACUCTBUTEIILHBIM IIOKA3aTENIEM.

Jlorapupm uymcna. CpoiictBa jorapudma. JlecITUUHBIE W  HATypajbHBIE
aorapu@msl.
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CuHyC, KOCHHYC, TAaHIE€HC, KOTaHI'€HC YHCJIOBOI'O aprymeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHIE€HC YUCJIOBOTO apTyMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxnecTBa U TOXAECTBEHHbIE TPeoOpa3oBaHus. Y paBHEHHE, KOPEHb YPAaBHEHHS.
PaBHOCUIBHBIE ypaBHEHMs U YypaBHEHUA-CIEACTBHUs. HepaBeHCTBO, peuicHue
HEPaBEHCTBA.

OCHOBHbBIE METOJbl PEIICHUs LEIbIX U JAPOOHO-palMOHAJIbHBIX YpPaBHEHUH U
HEpaBEHCTB. MHOIOWIEHBI OT OJTHOU NIEPEMEHHOM. J/leeHre MHOrowieHa Ha MHOTO4JIEH
¢ ocratkoM. Teopema be3y. Muorounensl ¢ uensiMu koddduimentamu. Teopema
Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAKEHUM, COJEPKAIIMUX CTEIIEHNU U KOPHHU.

WppanmonaneHble ypaBHeHHs. OCHOBHBIE METOAbl PELICHHs HPPALHOHAIBHBIX
YPaBHEHUM.

[Toka3artenbHble ypaBHEHHA. (OCHOBHBIE METOAbl PELICHHS IOKa3aTeJIbHbBIX
YPaBHEHUI.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPKAIINX JIOTapU(PMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PELICHUS JIOrapupMUUecKuX
YPaBHEHUI.

OcHoBHBIE TPUTOHOMETPUYECKUE (bopMyIbL. IIpeobpazoBanue
TPUTOHOMETPUUECKUX BbIPAXKEHHM. PellleHne TpUroHOMETpUIECKUX YPaBHEHUM.

Pemenne cucreM nMHENHBIX ypaBHEHUI. MaTpuiia CUCTEMBI IMHENHBIX YPABHEHUN.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUI CMBICI U CBOWCTBA, BBHIYMCIICHHUE
€ro 3HA4YCHUs, IIPUMEHEHHUE ONPENENINTENs Ui PELICHUS CUCTEMbl JIMHEWHBIX
ypaBHEHUM. Pelienne npukiiaHbiX 3a/1a4 C TOMOIIBK CUCTEMbI JIMHEUHBIX YPABHCHUM.
HccnenoBanue nOCTPOSHHOW MOJENIH C IOMOLIBIO MATPULL U OIIPEAETIUTEIICH.

IlocTpoeHne MaTeMaTUYECKUX MOJEICH peaJbHOM CUTyallud C IIOMOILbIO
YpPaBHEHMM W HepaBeHCTB. [IprMeHeHne ypaBHEHHWH W HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a]1a4 U 33/1a4 U3 pa3IMYHbIX 00JacTell HAYKU U peajbHOM KU3HU.

DOyHKUMH U rpaduku

OyHkius, crnocoObl 3agaHus  (QyHKOuU. B3auMHO 00patHble  PYHKIUU.
Kommnosumus pyskmuit. ['paduk pyHknmn. dnemeHTapHbie TpeoOpa3zoBanus rpadukoB
(byHKITHIA.

OO6nactp omnpezeneHuss M MHOXeCTBO 3HaueHud O(ynkiuu. Hymu Qyskumm.
[IpomexyTku 3HaKOMOCTOSIHCTBA. UETHble M Heu€THble (QyHKuMU. [lepuogmueckue
¢bynkuuu. [IpoMexxyTKu MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl U MUHUMYMBbI (DYHKITUY.
HauGonbiiee u HaumeHblee 3HaueHus: QYHKIIMKU HA IPOMEXKYTKE.

Jluneitnasi, KBagpaTU4HAasT © JOpPOOHO-TMHEWHAs (QYHKIHH. DIIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE X IPAPHUKOB.

CrenenHast ¢QyHKIMS C HaTypaJibHbIM M IIeJIbIM TMoka3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS n-0il CTeNeHW Kak (QYHKUUMU OOpaTHOUN CTemneHH
C HATypaJIbHBIM MOKA3aTEJEM.
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[TokazatenbHast u gjorapupmMuueckas (YHKIHH, WX CBOWCTBA W TpaduKy.
Hcnonb3oBanue rpadukoB GYHKIHM TSl pEIICHHS YPaBHEHUH.

Tpuronomerpudeckass OKpyKHOCTb, ONPECICHHE TPUTOHOMETPUISCKUX (DYHKITHI
YHCJIOBOT'O apT'yMEHTA.

OyHKIIMOHAIbHBIE 3aBUCMMOCTH B PEANbHBIX Tpolleccax U siBIeHHsIX. | 'paduku
pEaAbHBIX 3aBUCUMOCTEM.

Hauaja maTeMaTH4eCKOr0 aHAJIN3A

ITociemoBaTeIbHOCTH, CIIOCOOBI  3amaHMsd  IIOCIedoBaTelbHOCTEH. MeTon
MaTeMaTU4eCKOM HHIYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BATEIBLHOCTH.
Hcroprsi BO3HUMKHOBEHHMS MaTeMaTHYECKOrO aHajld3a Kak aHajiu3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reoMmeTpuueckas mporpeccuu. beckoHeuHo yObIBaroias
reomerpuyeckas mnporpeccusa. Cymma OECKOHEYHO YOBIBAIOIIEH TI€OMETPUYECKOM
porpeccuu. JIMHEWHBIM U 3KCIOHCHUUAIBHBIM pocT. HYucino e. dopmyna CIOKHBIX
IpOLICHTOB. Vcrionp30BaHne IPOrpecCuy i PELICHUs PEeANbHBIX 3a1a4 MPUKIIAJIHOIO
XapakTepa.

HenpepobiBHble (hyHKIMH U UX cBoicTBa. Touku pa3pbiBa. ACUMNTOTHI IpadUKoOB
¢bynknuii. CBoiicTBa (YyHKIHMI HEMPEPHIBHBIX Ha OTpe3ke. MeToj HWHTEpBaJIOB
JUIsl petieHust HepaBeHCTB. [IpruMeHeHne cBOMCTB HENPEPBIBHBIX GYHKUUN ISl pELICHUS
3a/1ay.

[lepBass u BTOpas mpousBoAHble GyHKUMU. OnpeneneHue, reoMETPUUECKUN U
(pU3HYECKUIl CMBICT IPOU3BOIHOM. Y paBHEHHUE KacaTeNbHOU K rpaduKy (DyHKLIMH.

[IpousBoaHble 3neMeHTapHbIX (GyHKUMNA. [Ipou3BogHas CymMMbl, MPOU3BEICHUS,
YaCTHOTO U KOMIO3ULUU (PYyHKLIUH.

MHoxecTBa U JIOTHKA
MHOX€eCTBO, Olnepaluy HajJ MHOKECTBAMHU M UX CBOMcTBa. JluarpamMmmel Jitnepa—
Benna. [IpumeHeHne T€OPETUKO-MHOKECTBEHHOIO anmnapara JJisi ONKMCAaHUs PealIbHBIX
MPOLIECCOB U SIBIICHUH, MPU PEIICHUH 3a]]a4 U3 IPYTUX y4eOHbIX TPEAMETOB.
Onpenenenue, Teopema, CBOMCTBO MAaTEMAaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHMUS.

11 KJIACC

Yuciia v BbIYUCICHUS

HatypaneHble u neinsle yncia. [IpuMeHeHre Npu3HaKkoB JEIUMOCTHU LIEJIbIX YHCE,
HanOobIHMi 00muii nenurens (nanee — HOJI) n HanMmensbIee obiiee KkpaTHoe (jraee —
HOK), ocratkoB mo moaynto, anroputMa EBKinaa s pemieHus 3agad B LEJbIX
YHCIIaxX.

KommnekcHble yncna. AnreOpandeckas M TPUTOHOMETpUYECKas (POpPMBI 3amucH
KOMIUJIEKCHOTO 4Hucia. ApudMeTHuecKue oOrnepauud ¢ KOMIUIEKCHBIMUA YHUCJIAMH.
N300paxkeHre KOMIIJIEKCHBIX YUCET Ha KOOpAUHATHOM 1uiockocTh. @opmyina Myaspa.
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KOpHI/I Nn-ol CTENCHU M3 KOMILJIEKCHOI'O YHcIa. HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHUCCEII
JJIs1 pCIICHUSA CI)I/ISI/I‘-IeCKI/IX U ICOMCTPUICCKUX 3ada4.

YpaBHeHUS M HEPABEHCTBA

Cucrema ¥ COBOKYIHOCTh YPABHCHUN M HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI U
CUCTEMBI-CIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTt60p KOpHEU TPUTOHOMETPUYECKUX YPaBHEHUMU Cc IIOMOIIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PerieHne TpuroHoMeTpuYeCKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX U JIOTAPUPMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl pEUICHUS CHCTEM M COBOKYMHOCTEHW pPalUOHAIbHBIX,
UPpaLMOHANBHBIX, MOKA3aTEIbHBIX U JIOTApUPMUUECKUX YPAaBHEHU.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHue ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHUYECKUX
3a/1a4 ¥ 3a7a4 W3 Pa3IMYHbIX 00JIaCTell HAYKU U peajbHOM >KU3HU, UHTEPHpETaIus
IIOJIyYEHHBIX PE3YIbTATOB.

DYyHKIUMU U IPapuUKU

I'padpux kommo3unuu (QyHkouil. ['eomerpuueckue o00pa3pl ypaBHEHHH U
HEPABEHCTB HA KOOPJAWHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue GyHKUNUU, UX CBOMCTBA U IpadUKH.

['padrueckrie MeToabl pelieHUs ypaBHEHU 1 HepaBeHCTB. [ paduueckue MeTo bl
pelIeHus 3a1a4 ¢ IapaMeTpPaMH.

HcnonpzoBanue rpapukoB GYHKIUN A8  HCCIEAOBAHMUS  IPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MPU PEIICHUH 3a0ad M3 JPYTrux Y4eOHBIX
PEIMETOB U PEAIbHON KU3HHU.

HavaJyia MaTeMaTH4eCKOI0 aHAIN3a

[IpyumeHeHne NpPOU3BOJHON K HCCIAEAOBaHUI (YHKUMKA HAa MOHOTOHHOCTH H
skcTpeMyMbl. Haxoknenne HauOOJbIIEr0 W HAWMEHBIIETO0 3HAYEHUN HENMpepbIBHON
(GYHKUIHU HA OTPE3KE.

[IpuMeHeHne MPOU3BOAHON Ul HAXOKICHUS HAWIIYYIIETO PEIIEHUS] B IPUKJIIAHBIX
3a/iayax, AJis ONpeeeHs] CKOPOCTH U YCKOPEHHMSI MTpoliecca, 3aJaHHOT0 (pOpMYIION HIIn
rpadgukom.

[lepBooOpa3Has, OCHOBHOE€ CBOHCTBO  mepBooOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIuH. [IpaBuia HaxoxIeHus TepBOOOPaA3HbIX.

HNurerpan. ['eomeTpuyecknii cMbIC MHTErpajia. BeluucieHue omnpenes€HHOro
uHTerpaia no popmyne Hetorona—JleiiOnuua.

[IpumeHeHne uHTerpana Jis HaXOKAEHUs IUIoWaAeil Iockux Guryp u o0bEMoB
F€OMETPUYECKUX TEII.

[Ipumepsr  pemenuii  auddepeHIUaNbHBIX  ypaBHEHUNH. MaTremaTtuueckoe
MOJICJINPOBAHUE PEATIBHBIX MPOLIECCOB C MOMOIIBIO AP (epeHINATbHBIX YPABHEHUIA.
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IHNPEJMETHBIE PE3YJIBTATBI

K koHniy o0yuenus B 10 kiaacce 00ydarmuiics MOJYUUT CIEAYIOIUE TPEIMETHbBIE
pe3yJbTATHI [0 OTHENBHBIM TeMaM (enepanbHoil paboueil mporpaMMbl yueOHOTO Kypca
«Anrebpa 1 Hayasa MaTeMaTUYECKOT0 aHAITU3a:

Yucia v BLIYUCIICHUSA:

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: pPAMOHAIBHOE YHUCIO, OeCKOHEeYHas
nepuonyeckas 1poOb, MPOLIEHTHI, UPPALMOHAIBHOE YHCIIO, MHOKECTBA PALlMOHAIBHBIX
U ICUCTBUTENIBHBIX YHUCEI, MOJYJIb JEHCTBUTEIBHOTO YHCIIA;

OPUMEHATH IpOOU M MPOLEHTHI ISl PEIIeHUs MPUKIAIHBIX 33]a4 U3 Pa3IMYHbIX
OTpaciiel 3HAHUW U pEeaIbHON KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIYUCICHUS, MpPaBUiA OKPYIJICHUS, NPUKUAKY H
OLICHKY PE3yJIbTaTa BHIYMCICHUN;

CBOOOJHO ONEpPUPOBATH MOHATUEM: CTENEHb C LIEJIBIM NTOKA3aTesIeM, UCIIOIb30BATh
NOAXOASILYI0 POPMY 3aMHUCH AEUCTBUTENbHBIX YUCEI IJIs1 pELICHUS TPAKTUYECKUX 3a1a4
Y IIPEACTABICHUS TaHHBIX;

CBOOOJHO ONEPUPOBATH NOHITHEM: apUPMETUUYECKUH KOPEHb HATypaJbHOU
CTEIICHH;

CBOOOJIHO ONEpPUpPOBaTh IOHATHEM: CTENEHb C palMOHAJIbHBIM IIOKA3aTEIIEM;

CBOOO/IHO OTNIEPUPOBATH MOHATHAMU: JIOTapU(PM YHClia, TECITUYHBIE U HATYpaIbHbIE
aorapudmsl;

CBOOOJHO ONEpUPOBATh IMOHATUSAMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHICHC
YUCJIOBOTO apIyMEHTAa;

ONEpUpOBaTh TOHATHUAMM: APKCUHYC, APKKOCMHYC M AapKTAaHI'€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJHO OMEPUPOBATH MOHSATUSMU: TOXKAECTBO, YypaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

MPUMEHSTh Pa3JIMYHbIE METObI PELICHUS PALIMOHAIIBHBIX U APOOHO-PALIMOHATBHBIX
YPaBHEHU, MPUMEHSITh METOJ] HUHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB;

CBOOOJIHO OINEpPUPOBATh TMOHATUSMU: MHOTOWIEH OT OJIHOW TEePEeMEHHOM,
MHOTOWJIEH C LEeJIbIMU KOod(h(dUIIMEeHTaMH, KOPHM MHOTOYJIEHA, MPUMEHSTh JCJICHHUE
MHOTO4IEHAa HA MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera nis pemeHus
3azay;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CHUCTEMa JIMHEHHBIX YpPAaBHEHMI, MaTpuIia,
ONPENEIUTENb MATPULBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICH, HCIIOJIb30BaTh CBOMCTBA
ompenenuTens 2 X 2 s BBIYUCICHHUS €r0 3HA4YE€HUs, MPUMEHATH OINPEACIIUTENN
IUISl PEUIEHUsI CUCTEMBI JIMHEWHBIX ypaBHEHHI, MOJAEIHPOBATH PEATbHBIE CUTyalUU
C TOMOIIBI0 CHUCTEMBI JIMHEHMHBIX YPABHEHUM, HWCCIEIOBaTh MOCTPOCHHBIE MOJEIHU
C IOMOILBIO MAaTPUIL U ONIPEJICIIUTENICH, UHTEPIPETUPOBATH MOJTYUCHHBIN PE3YIIbTAT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUN C KOPHAMH ISl MPe0Opa30oBaHus BhIPAKECHUIA;
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BBIMOJHATh MPEeoOpa30BaHUSl YHUCIOBBIX BBIPAKEHUH, COJAEp)KAIIMX CTEHNEHH
C palMOHAJIBHBIM IOKa3aTEIEM;

UCIIOJI30BaTh CBOICTBA JIOrapu(PMoB [JIsi MpeoOpa3oBaHUs JIOrapu(pMUUECKUX
BBIPAKCHU;

CBOOO/IHO OINEpPUPOBATh MOHATHSIMH: HUppalOHAJbHbIEC, IOKa3aTelbHbIE U
Jaorapu(pMUYECKUe YpPAaBHEHMS, HAXOIUTh UX PEHICHUS C MOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B UM OCYLIECTBIISAS IPOBEPKY KOPHEM;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKHE (HOPMYJIbI Uil IpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKUX BBIPAXKECHMI;

CBOOOJIHO OIEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YPABHEHUE, TPUMEHSTh
HEoOXOoauMble (OpPMyJIbl JJIsi PELICHHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHECHU;

MOJIEJIMPOBATh PEAJIbHBIE CUTYAllMU HA SI3bIKE alreOpbl, COCTaBIATh BbIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA MO YCJIOBHUIO 33JauM, HMCCIEI0BAaTh MOCTPOCHHBIE MOJEIH
C MCIIOJIb30BaHHUEM allliapara aiareopsl.

DYyHKIUY U IPaUKU:

CBOOOJTHO OIEPUPOBATh MOHATHSIMHU: (YHKIHS, CHOCOOBbI 3amanusi (GyHKINH,
B3aMMHO OOpaTHble (YHKIMH, KOMOO3UIUS (QYHKIMM, rpaduk (QYHKIWHU, BBIIOJHATH
aJIeMEeHTapHbIe IPeoOpa3zoBaHus rpauKoB HyHKIIHIA,

cBOOO/IHO OTIEPUPOBATH MOHATHIMH: 0071aCTh OMPEIECICHHUS 1 MHOYKECTBO 3HAUCHU
GyHKIMY, HYyTU QYHKIIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO  OMEpPUPOBAaTh  MOHATUSAMH: UETHBIE W HEYETHBIE  (YHKIIWH,

nepuoanyeckue (HyHKUHUU, TPOMEKYTKHM MOHOTOHHOCTH (YHKIUH, MAaKCUMYMbI U
MUHUMYMBI (YHKITMHY, HAaHOOJIbIlIee 1 HANMEHbIIIee 3HaYeHIE (YHKITUN Ha IPOMEKYTKE;
cBOOO/IHO OMEPUPOBATH MOHATUSAMU: CTETICHHAs (YHKIUS C HATYPATbHBIM U IIEIIBIM
nokasaresneM, rpa@uK CTENEeHHOW (YHKIHMHM C HATypaJbHbIM U LEJIBIM IOKa3aTeseM,
rpa@uKk KOpHS n-oi CTenmeHW Kak (PYHKIMU OOpaTHOW CTENEHUW C HaTypaTbHBIM
MOKa3aTesneM;

OTIepUPOBATH MOHITHSIMH: JTMHEWHAs, KBaAPATUIHAS U APOOHO-TMHEHHAs QyHKINH,
BBINOJIHSTH 3JIEMEHTAPHOE UCCIIEIOBaHUE U TOCTPOCHUE UX I'Pa(pUKOB;

CBOOOJHO ONEpPHPOBATh TMOHATHUSAMHU: TIOKa3zaTelbHas M JorapupmMuueckas
(YHKIMM, UX CBOICTBA U rpaMKH, UCIIOIb30BaTh UX IpapUKU JUIsl peLIeHHs] ypaBHEHUH;

CBOOOJHO  ONEpPUpPOBATh  IMOHATHUSAMHU: TPUTOHOMETPHUYECKAsh  OKPYKHOCTb,
oTpeieNieHNE TPUTOHOMETPUIECKUX (PYHKIIHI YHCIOBOTO ApTyMEHTa,;

UCII0JIb30BaTh TpauKu GYyHKUMN JUIsl HCCIEAOBAHUS IPOLIECCOB U 3aBUCUMOCTEM
IOpU PELICHUU 33Jay U3 APYTrUX y4eOHBIX NPEIMETOB U PEaJbHOW KU3HU, BBIPAXKAThb
(opMysiaMu 3aBUCHMOCTH MEXAY BEIMUNHAMU;

HayaJjia MaTeMaTH4YeCKOI0 aHAIHN3A:

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: apupMeTHdYecKas UM TeoMETpUuYecKas
nporpeccusi, OECKOHEYHO YOBIBaloIlas reoOMeTpUYecKas Mporpeccusi, JUHEWHbBIN u
HKCIIOHEHLIMAJIBHBIA POCT, (OpMysia CIOXKHBIX IPOLIEHTOB, HWMETh IMPECTaBICHUE
0 KOHCTAHTE;
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WCIOJIb30BaTh TMPOTPECCUHU IS PEIIEHUS peajdbHBIX 3aJad MPUKIATHOTO
XapakTepa;

CBOOOJIHO OMEPHUPOBATh MOHATHAMH: TOCIEI0BATEILHOCTh, CIOCOOBI 3aJaHMs
MIOCIIEIOBATENHbHOCTEH, MOHOTOHHBIE ¥ OTPAHUYEHHBIE TIOCIEA0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUSI MATEMATHYECKOTO aHaIN3a KaK aHajan3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONEPHUPOBATH TOHITHAMU: HENPEPhIBHbIC (DYHKIMHM, TOYKH pa3pbiBa
rpaduka QyHKINH, aCUMIITOTHI rpaduka QyHKITNY;

CBOOOJTHO OMEpPUPOBATH TMOHATHEM: (YHKIMS, HENPEepbIBHAS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMIPEPBIBHBIX (YHKITUH JJIsl pEIICHUS 33124,

CBOOOJHO OMEpUPOBAThH IMOHATHUSIMH: TEpPBas M BTOpas MPOU3BOJHBIC (YHKIIHUH,
KacarenbHas K rpaduky QyHKINH,

BBIUUCIISITh TIPOU3BOAHBIE CYyMMBI, TPOU3BEICHHUS, YACTHOTO W KOMITO3UIIUU JBYX
(GyHKIINNA, 3HATh MPOU3BOIHBIC PJIEMEHTAPHBIX (PYHKITUN;

UCTIOJIb30BaTh TEOMETPUUECKUN U (PU3HUSCKUN CMBICI TPOU3BOTHOM [T PEIICHHS
3ajau.

MHo:KkecTBa U JIOTHKA:

CBOOOJ/IHO OIEpUPOBATh MOHSATHUSAMH: MHOXKECTBO, OMEpPAIlMU HaJl MHOXKECTBAMH,

HCIOJIb30BaTh TEOPETUKO-MHOYKECTBEHHBIN armapar i OINKMCAaHUS PEeabHbIX
MPOLIECCOB U ABJICHUHN, IPU PEUICHUHU 3a/1a4 U3 JPYTUX yUeOHBIX MPEIMETOB,;

CBOOOJHO OMNEPUPOBATh TMOHATHUSIMU: OIpEJEICHUEe, TeopemMa, YypaBHEHUE-
CJIEACTBUE, CBOMCTBO MATEMaTHYECKOTO OOBEKTa, 0KAa3aTeIbCTBO, PaBHOCHIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K koniry o6yuenus B 11 kiaacce o0ydaromuiics MOIYyUUT CIEAYIONUE TPEIMETHbBIE
pe3ynbTaThl IO OTACIBHBIM TEMaM (pesiepanbHO padoyeli mporpaMMbl y4eOHOTO Kypca
«Aunrebpa ¥ Hayajaa MaTeMaTUYECKOro aHAIU3a:

Yuciia 1 BbIYUCICHHUSA:

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: HATypaAJIbHOE U II€JI0€ YMCIIO0, MHOXECTBa
HATYpaJbHBIX U LEJIBIX YUCEJ, UCIIOIb30BATh IPU3HAKU AEIUMOCTH Liebix yucen, HOJI
n HOK HatypanbHBIX yncen Al peleHms 3a1a4d, IpUMEHATh Aroput™ EBknunaa;

CBOOOJTHO ONEPUPOBATH MOHATUEM OCTATKA [0 MOAYJIIO, 3aMCHIBATh HATYpaJIbHbIE
YKCJIA B PA3JINYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: KOMILIEKCHOE YHCIO M MHOXECTBO
KOMIUJIEKCHBIX YHCEJ, MPEJCTaBIsATh KOMIUIEKCHBIE 4YHUCIa B aiaredOpaudyecko Hu
TPUTOHOMETPUUYECKOW (HOpME, BBIIOJIHATH apU(PMETHUUECKHE ONEpalii C HUMH U
M300pakaTh HA KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJHO OINEpUPOBATh TMOHATUSMU: HMpPpALMOHAIbHBIE, I[IOKa3aTelbHbIE U
jJorapu(pMuyecKre HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C MOMOIIbI0 PABHOCHIIBHBIX
NIEPEXOOB;

OCYILIECTBJISITH OTOOP KOPHEH NP PEIICHUU TPUTOHOMETPUUYECKOTO YPAaBHEHUS,;
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cBOOO/IHO ONIEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, TPUMEHSTh
HeoOXoaumble (OpMysbl ISl PELICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB;

CBOOOJTHO OIEpUPOBATh MOHATHUSMHU: CHCTEMAa M COBOKYMHOCTb YPaBHEHUU H
HEPABEHCTB, PAaBHOCHUJIBHBIE CHCTEMBI W CHCTEMBI-CICICTBHS, HAXOIWTh PEIICHUS
CUCTEMBl M COBOKYIHOCTEM palHMOHAJIbHBIX, HPPALMOHAIBHBIX, IOKA3aTEJIbHBIX U
norapu(MUYECKUX YPABHEHHUIN 1 HEPABEHCTB;

pemarh panuoHalIbHbIE, UPPAIIMOHANIbHBIE, MTOKa3aTeNbHbIE, JTOTapuOMHUUECKUE U
TPUTOHOMETPHUUYECKNE YPABHEHHS M HEPABEHCTBA, COJIEPKALIME MOAYJIA U ITAPAMETPBHIL;

MPUMEHSTH TpadruecKkre MeTOAbI I PEIICHHs] YPaBHEHUN U HEPABEHCTB, a TAKXKE
3a/1a4 ¢ MapaMeTpamu;

MOJIEJIMPOBAaTh pealbHbIe CUTYAllMH Ha SI3bIKE aJreOpbl, COCTABIATh BBIpAKEHUS,
YPaBHEHHSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIEN0BATh IOCTPOCHHbIE
MOJIESIM C MCIHOJIb30BAaHUEM ammapara ajareOpbl, MHTEPHPETUPOBATH IOJTYUYEHHBIN
pe3ynbTar.

DOyHKUNH U TPaduKn:

CTpOUTh TrpadUKH KOMIO3UIMM (PYHKIUHA C TOMOIIBIO 3JIEMEHTapHOIO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUH JABYX (DYHKIIHIA,

CTPOUTh T€OMETPUYECKUE OOpa3bl yYpaBHEHUU W HEPABEHCTB Ha KOOPAMHATHOU
IUIOCKOCTH;

CBOOOJHO OMEpPUPOBATh MOHATUAMM: T'paQUKHA TPUTOHOMETPUUECKUX (DYHKIIMIA;

NPUMEHATH QYHKIMH U1 MOJEITUPOBAHUS U UCCIIEAOBAaHUS pealbHbBIX MPOIECCOB.

Hauyana maTeMaTH4yecKoro aHaju3a:

WCIOJIB30BaTh MPOU3BOJIHYIO ISl MCCICAOBAaHUS (PYHKIIMM HAa MOHOTOHHOCThH U
KCTPEMYMBI,

HAaXOJUTh HaWOOJbIlIee W HaUMEHbIIee 3HAYeHUS (QYHKIUH HENpPEephIBHOU
Ha OTpE3Ke;

WCIOJIb30BaTh  MPOW3BOJIHYIO  JUISI  HAXOXKJICHUS  HAWIY4IlEro  PEIICHUS
B MPUKIAIHBIX, B TOM YHUCJE COIMATBHO-IKOHOMUYECKUX, 3a/layax, JJIs ONpEeIACIICHUS
CKOPOCTHU M YCKOPEHHSI MPOIIEcca, 3aJaHHOTO (GOpMYIIOi WU TpaduKoMm;

CBOOOJTHO OTMEPHUPOBATH TMOHIATHAMU: TIEPBOOOpA3HAsi, ONPEACIEHHBIN HHTETpal,
HAXOJUTh IEPBOOOPA3HBIE dJIEMEHTAPHBIX (DYHKIIMI U BBIYUCIISITH MHTETPAJI 110 (popmyiie
Hrrorona—JleiOnumna;

HAXOJIUTh TUIOIIA/IH TTIOCKUX (PUTYpP U 0OBEMBI TEJT C TOMOIIBIO HHTETrpaa;

UMETh TPEACTaBICHUE O MaTEeMaTHYECKOM MOJCIUPOBAHUM Ha TIPUMEPE
cocraBieHus TudepeHInalIbHbIX ypaBHEHUH;

pemath TNPUKIATHBIC 3aJadyd, B TOM YHCIIE COIMATbHO-JKOHOMHUYECKOTO |
(GU3NIECKOro XapakTepa, CpeACTBAMH MaTEMaTHIECKOTO aHAIH3a.
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TEMATHYECKOE INTAHUPOBAHUE

OdenepanbHas pabouas nporpamma | Maremaruka. 10—11 kmaccsl (yrmyOn€HHBINH YPOBEHB)

10 KJIACC
Ha3zBanue Konnuectso OcCHOBHBIE BU/IBI IESITEIIBHOCTH
OCcHOBHOE cozepKaHue
paznena (Tembl) 4acoB o0y4Jaronmxcs
MHoxkecTBO 24 MHO0k€eCTBO, Onepanuu Hcnonb30BaTh TEOPETHKO-
JEHCTBUTEIIBHBIX YUCEIL. HaJl MHOXKECTBAMU U UX CBOMCTBA. MHO>KECTBEHHBIH anmapar
MHOrouJseHsl. Huarpammel Oinepa — BeHHa. JUUI OITMCAHMS X014 PELICHUS

PanmonanbHbie ypaBHEHUA
Y HEPABEHCTBA.

Cucrembl TMHENHBIX
YpaBHEHUI

IIpuMeHenne Te0pETUKO-
MHO>KECTBEHHOT0 anmnapara

IUTSL pEIICHUS 3a/1a4.

Panmonanbhbie uncia. OObIKHOBEHHBIE
U JIECATUYHBIE JPOOH, TPOIICHTHI,
OECKOHEYHbIE IEPUOINYECKHE JPOOH.
[Ipumenenue npo6eit v MpOLEHTOB

JUTSL pEIIeHUS] TPUKJIIAIHBIX 3a]1ay.
JlecTBUTENBHBIC YHUCIIA.
PanyonanbHble 1 HppallMOHATIbHbBIE
yucia. ApudMeTuyeckue onepauu

C ICMCTBUTEIBHBIMHU YUCIAMM.
MopyJib AEHCTBUTENBHOTO YUCTIA U ETO
cBoiicTBa. [IpubmmxEnHbIC
BBIYUCJICHUSI, IPABUJIa OKPYTJICHUS,
MPUKHUJIKA U OIIEHKA pe3ysbTaTa
BBIYMCIICHUM.

MaTeMaTUYEeCKUX 3a/1a4, a TAKXKe
peanbHbIX IPOLECCOB U SBJICHUN.
OnepupoBaTh MOHATUSIMU:
panmoHaIbHOE YK CII0, 0ECKOHEUHas
nepuoauveckas 1po0b, IPOLEHTHI;
UPpaLMOHAIBHOE U IEUCTBUTEIILHOE
YHUCJI0; MOYJIb AEHCTBUTEIHHOTO
YuCJia; UCMOIb30BaTh ITU MOHATHUS
IIPU IPOBEACHUU PACCYKICHUI

U JIOKa3aTeNbCTB, MPUMEHSTH Ipo0u
Y TIPOIIEHTHI J1JIs PEUICHUS
MPUKJIAIHBIX 3a]1a4 U3 PA3IMUYHbBIX
OTpacier 3HAHUU U pEAIbHOM )KU3HMU.
Ucnonb3oBaTh NpuOImKEHHBIE
BBIYUCIICHUS, TIPABUJIa OKPYTJICHUS,
NPUKHUKY U OLIEHKY pe3yjbTaTa
BBIYMCIICHUMN.
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OCHOBHBIE METO/IbI PEIICHUS LIEJIBIX

U IPOOHO-PAIMOHAIBHBIX YPABHEHHM
Y HEpAaBEHCTB. MHOTOUYJIEHBI OT OJTHOM
epeMeHHOM. JleneHnrne MHOTOWIeHa
HAa MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOrousieHs! ¢ 1ejbIMu
kodpdunmenramu. Teopema Buera.
Pemenune cucrem nMHENHBIX
ypaBHEeHUU. MaTpuiia CUCTEMBbI
JMHEWHBIX ypaBHEeHNN. Onpenenurens
MaTpuLbl 2X2, €ro FTeOMETPUIECKHAN
CMBICJI Y CBOMCTBA; BEIYUCIIEHUE ETO
3HAYEHHUS]; IPUMEHECHUE ONIPEAECTUTENS
JUISl PELICHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUU. Penienue npukiaaHbix
3a7a4 C MTOMOILBIO CUCTEMBI JIMHENHBIX
YpaBHEHUM

[TpumMeHATH pa3IM4YHbIE METOIbI
pelIeHus pallMOHANIBHBIX U IPOOHO-
palMOHATBHBIX YPABHEHHI; a TAKKE
METOJI UHTEPBAJIOB ISl PELICHUS
HEPABEHCTB.

OnepupoBaTh NOHATHUSIMH MHOTOUWIEH
OT OJTHOM EPEMEHHOM, €r0 KOPHHU;
IIPUMEHSATH JICJICHUE MHOTOYJICHA

Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera i pemieHus
3a/1ay.

OnepupoBaTh NOHATUAMU: CUCTEMA
JIMHEVHBIX YPaBHEHUM, MaTpHUIIa,
ONPENEIUTENb MATPHULIBL.
Hcnonp30BaTh CBOMCTBA
onpeaeauTens 2 X 2 11 BBIYUCICHUS
€ro 3Ha4YCHUs, IPUMEHSITh
ONPEAECTUTEIHN JJIsI PEIICHUS CUCTEMBI
JIMHEVHBIX YPABHECHUM.
MonenupoBaTh peajabHbIE CUTYyaLUU
C ITIOMOIIBI CUCTEMBI JIMHENHBIX
YPaBHEHHUM, UCCIET0BATh
IIOCTPOEHHBIE MOJIEJIU C TOMOLIBIO
MaTpHUI] U ONIPEAECTIUTEIIEH,
UHTEPIPETUPOBATH [TOTYUEHHBIN
pe3yJbTar
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OyHKIMYU U rpaduKH.
CreneHHast QyHKIHS
C IIEJIBIM MTOKa3aTeIeM

12

OyHKIHSA, CITOCOOBI 3a1aHUs (YYHKITUH.
B3aumnHo oOpaTHbIe GyHKIUY.
Komnozuuus ¢yukuuit. I'paduk
byHKIMHA. DIIeMEHTapHBIC
npeoOpa3zoBaHus rpauKoB QyHKLIUH.
O6uactb onpeieNIeHus: U MHOKECTBO
3HaueHu pynkruu. Hymm ¢pyHknumu.
[IpoMexyTKH 3HAKOITOCTOSIHCTBA.
YETHble 1 HEYETHBIE (DYHKIINH.
[Tepuoauyeckue GyHKIINH.
[IpoMeKyTKM MOHOTOHHOCTH
¢GyHKIIMU. MakCUMyMbl 1 MUHUMYMbI
¢bynkuun. Hanbonbiiee 1 HauMeHblee
3HaYeHHe (PYHKIHUU Ha POMEXKYTKE.
Jluneiinas, kBagpaTu4yHas U 1poOHO-
JTuHeNHas QyHKIUU. DJIeMEeHTapHOe
UCCJIeIOBaHUE U TTOCTPOEHUE IparKoB
TUX PYHKIUH.

Crenens ¢ 1enbIM IOKa3aTEIEM.
bunom HeroToHa.

Crenennas GyHKIHUS C HATYpaIbHBIM
U LIeIbIM nIoKas3aTeneM. E€ cBolicTBa

1 rpaduk

OnepupoBath MOHATUAMU: PYHKITHS,
crocoO0bI 3a/1aHus GYHKIMN; B3AUMHO
obpartHble (QYHKITUN, KOMIIO3UIIUS
¢yHKunid, rpadguk GpyHKIUHA, 00JaCTh
OTpe/IeIeHHs] U MHOYKECTBO 3HAUCHUI
byHKIMH, HYJId QYHKINAH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBaJlpaTUyHasi, TpOOHO-
JTVHEHas U cTeneHHas QyHKIIUH.
BrITIOTHSTE 371IeMEeHTapHBIC
npeobpazoBanus rpaduKoB QYHKITUH.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WM HEYETHOCTH QyHKIIUH,
NIEPUOIUIHOCTD (DYHKITMH, HAXOIHUTh
IPOMEKYTKA MOHOTOHHOCTH
GYHKIIUHA, MAKCUMYMBl 1 MUHUMYMBI
¢yHKUMH, HAaMOOJIbIlIEe U HAUMEHbLIEE
3HaueHUEe (DYHKIIMHN HA TPOMEXKYTKE.
DopMyIHPOBATH U WILTIOCTPUPOBATH
rpaduyecK CBONCTBA JIMHEHHOM,
KBaJPaTUIHOM, APOOHO-TMHEHHOHN U
CTENEHHON PYHKIUH.

BripaxaTs (hopMynaMu 3aBUCIMOCTH
MEXTy BeTUIMHAMMU.

3HaTh ONpeieTICHUE U CBOMCTBA
CTETICHHU C LIEJIBIM TIOKa3aTeIeM;
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MOIXOSIYI0 (hOpPMY 3amucH
JICHCTBUTEIb-HBIX YHCET [Tl PEIICHUS
MPAKTUYECKUX 33]1a4 U MPECTABICHUS
JTAHHBIX

Apupmernyeckuii KOpeHb 15 ApudmeTnuecknii KOpeHb DopMyaupoBaTh, 3aNIMCHIBAThH
n-OU CTEIICHMU. HaTypaJIbHOM CTENIEHH U €r0 CBOWCTBA. B CUMBOJIMYECKOU (opme
WppauuoHanbHbie [Tpeobpa3zoBanus YHCIOBBIX Y MCTOJIb30BATh CBOMCTBA KOPHS
YPaBHECHHUS BBIPAKEHUM, COACPKALIUX CTEIICHU n-0i CTeneHu Uit npeoOpa3oBaHuUs
U KOPHH. BBIPAKCHUU.
HppauroHaabHbIE ypaBHEHUS. Haxonute penieHust uppanroHagIbHbIX
OCHOBHBIE METO/IBI PELIEHUS ypaBHEHU C TOMOIIbIO
UPPaLMOHATIBHBIX YPaBHEHUIA. PaBHOCWIIBHBIX NIEPEXOA0B UIIU
PaBHOCHIIBHBIE IEPEXO/BI B PEILICHUH OCYLIECTBJISIS IPOBEPKY KOPHEM.
MppalroOHaIbHBIX YPAaBHEHUH. CrpouTtb rpaduk GyHKIIMU KOPHS
CaolicTBa U rpauK KOpHS n-0i n-oil cTeneHu Kak oopaTHON
CTeNEeHU KaK (PyHKIIMU 00paTHOM 1T (QYHKIMM CTENIEHU C HATYpalbHbIM
CTEIIEHU C HAaTypaJbHbIM ITOKA3aTeIeM oKa3aTeseM
[TokazarenbHast GyHKITHUS. 10 CrteneHsb ¢ palldOHAIBHBIM DopMyIMpPOBATH ONIPEAECTICHUE

IToka3zaTenbHbIe ypaBHEHUSA

[I0Ka3aTeseM U €€ CBOMCTBA.
[Toka3zaTenbHast GyHKIMS, €€ CBOMCTBA
u rpaduk. Mcnons3oBanue rpaduka
GyHKUMU TSl pelIeHUs] ypaBHEHUM.
IToka3arenbHble ypaBHEHUS. OCHOBHBIE
METO/bl PELLICHUS] OKA3aTENbHBIX
YpaBHEHUU

CTEINEHU C pallMOHATbHBIM
MOKa3aTeJIEM.

BrinonHsaTe npeoOpazoBaHus
YHCIJIOBBIX BBIPAKEHUM, COACPIKALTUX
CTENEHU C pallMOHAIbHBIM
ITOKAa3aTeJEM.

Hcnonb3oBaTh HUPPOBBIE PECYPCHI
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JUTsl TOCTpOEeHus Tpaduka
NoKa3aTesbHON (DYHKIMU U U3YUYEHUS
€€ CBOMCTB.

Haxonute penieHus mokasaTenbHbIX
YPaBHECHUI

Jlorapupmuueckast pyHKUHS. 18 Jlorapudm yucna. CoiicTBa JlaBaTh onpezenenue jorapupma
Jlorapugpmuueckne norapudma. JlecaTuuHbIC U YHCIIA; IECITUYHOIO U HATYPaIbHOTO
YpaBHEHHUS HaTypajbHbIE JIOTapU(MBI. norapudma.
[IpeobpazoBaHue BEIpaXKEHUH, Hcnonb3oBaThk cBOKCTBA JIorapu(pMoB
CoJIeprKalINX JOrapudMsl. JUTsl IpeoOpa3oBaHUs
Jlorapudmuueckast GyHKIINA, Jaorapu(pMUYECKUX BBIPAKEHUN.
e€ cBOMCTBA U TpaduK. CrpouTtb rpadux JorapupMuIecKou
Hcnonb3oBanue rpaduka QyHKIIUU byHKIIMU KaKk 0OpaTHOU
JUTSL pelIeHUs] ypaBHEHUI. K IT0KA3aTEIbHON U UCIIOJIb30BATh
Jlorapupmuueckrie ypaBHEHHS. cBolcTBa JorapupmMuyeckon PyHKIUU
OCHOBHBIE METO/IbI PEIICHUS JUISL pELIeHUs 3aa4.
Jorapu(pMUYECKUX YpaBHEHUH. Haxonute pemenus
PaBHOCHIIbHBIE IEPEXOIbI B PEILICHUH norapu(pMUYECKUX YPaBHEHUN
norapuMUYECKUX yPaBHCHHM C IOMOILBIO PABHOCHJIBHBIX IEPEXO/I0B
WJIM OCYIIECTBIISISI IPOBEPKY KOPHEHN
Tpuronomerpuueckue 22 Cunyc, KOCHUHYC, TAaHT'€HC U KoTaHreHc | JlaBaTh onpeneneHus cuHyca,

BBIPAKEHUS U yPABHEHUSI

YUCJIOBOTO apryMeHTa. ApKCHHYC,
aPKKOCUHYC M ApKTAHI'E€HC YUCIOBOTO
apryMeHTa.

TpuronomeTpruyeckass OKpy>KHOCTb,

KOCHHYCa, TAHT'€HCA U KOTaHTeHCa
YHUCJIOBOI'O apTyYMEHTA; a TaKKe
apKCUHyCa, apKKOCUHYCA U
apKTaHT€HCca Yuca.

26



OdenepanbHas pabouas nporpamma | Maremaruka. 10—11 kmaccsl (yrmyOn€HHBINH YPOBEHB)

OIpeAEICHUE TPUTOHOMETPUUECKHUX
(yHKLHI YUCIOBOIO apryMEeHTa.
OCHOBHBIE TPUTOHOMETPUUECKUE
dbopmysl. [IpeoOpazoBanue
TPUTOHOMETPUUECKHUX BBIPAXKEHUH.
Pemenne TpuroHoMeTpUYECKUX
YpaBHEHUU

[IpumeHATH OCHOBHBIE
TPUTOHOMETpUUeckue HopMyIibl

IUTsl IpeoOpa3OBaHMUS
TPUTOHOMETPUUECKHUX BBIPAKECHUM.
[TpumeHsaThs GopMyIIbI TPUTOHOMETPUH
JUISL PELICHUSI OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX YPABHEHUIN

IlocnenoBarensHOCTH
Y MPOTPECCUH

10

ITocnegoBaTeIbHOCTH, CITIOCOOBI
3aJaHuUs TTOCJICIOBATEILHOCTEH.
Meton MaTeMaTHYECKON HHIYKIIHAH.
MOHOTOHHBIE ¥ OTPaHUYCHHBIE
MOCJIeI0BaTENbHOCTH. McTopus
aHanm3a OECKOHCYHO MAaJIbIX.
Apudmernyeckas u reoMmeTpudecKas
POTrPECCUH.

beckoHeuHo yObIBaromas
reoMeTpUUeCcKasi POTrpecCus.
CyMMa O0eckOHEUYHO yObIBaroen
reOMETPUUECKOU MPOTrPECCUH.
JIMHENHBIN U YKCIOHECHIUAJIbHBIN
pocrt. Hucno e.

dopmyJia CIOKHBIX MPOLIEHTOB.
Hcnonp3oBanue mporpeccuu

JUISl pEIIeHUs peabHbIX 3a/1a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATUSIMU:
[I0CJIEIOBATEIBHOCTD, CIIOCOOBI
3a/1aHus TTOCJIEA0BATEIbHOCTEN;
MOHOTOHHBIC U OTPAHUYCHHBIC
MOCJIEI0BATENIbHOCTH; UCCIIEI0BATh
MOCJIEeA0BaTEILHOCTH Ha
MOHOTOHHOCTb U OTPaHUYEHHOCTb.
[TonyuaTs npencraBieHue

00 OCHOBHBIX HJIESIX aHATN3a
0ECKOHEYHO MaJIbIX.

JlaBath onpeneneHne
apu(pMEeTHIYECKON U TEOMETPUUECKOMN
nporpeccun. JlokazpiBaTh CBOMCTBA
apu(pMETUIECKON 1 TeOMETPUUECKON
POTrPECCUU, HAXOUTh CYMMY YJICHOB
IPOrPECCHH, & TAK)KE CyMMY UJICHOB
OECKOHEYHO yOBIBAIOICH
re€OMETPUUYECKOMN MPOrpecCu.
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Hcnonb3oBaTh nporpeccun

JUISL pELICHUS 3a/1a4 MPUKIIATHOTO
XapakTep.

[TpumensTH HOpMYITY CITOXKHBIX
MPOLICHTOB JIJIsl PEIICHUS 3a]1a4
U3 peajlbHOW MPAKTUKH

HenpepriBHbIe PyHKIINH.
[TpousBoaHas

20

HenpepriBHblE QyHKIIMU U UX
cBorcTBa. Touka pa3psiBa.
AcuMnToTsl rpadMKoOB (PYHKIIUIA.
CpoticTBa GyHKIIUN HETIPEPHIBHBIX
Ha oTpe3ke. MeToa MHTepBajIoB

JUISl pELLICHUS] HEPABEHCTB.
IIpumeHeHne CBOMCTB HEMPEPBIBHBIX
GyHKUMIA 1715 peleHus 3a1ay.
IlepBas 1 BTOpasi MpOU3BOIHbBIE
¢bynkuuu. Onpezaenenue,
Tr€OMETPUYECKUN B (PU3UIECKUN CMBICIT
IIPOM3BOJHON. Y paBHEHUE
KacaTeJlbHOM K rpa@uKy QyHKIMH.
IIpon3BoHbBIE 3JIEMEHTAPHBIX
¢ynkuumii. [IponsBoaHast CcyMMsl,
IPOU3BEACHUS, YACTHOTO U
KOMIO3UIIUK (PYHKITHIA

OnepupoBath MOHATUAMU: QYHKIIHS
HEIIpEpBIBHASA HA OTPE3KE, TOUKA
paspeiBa GyHKIHU, aCUMIITOTA
rpaduka QyHKIIUH.

[IpumeHATH CBOMCTBA HENPEPBIBHBIX
(GyHKUMN [UIs penieHus 3a1a4.
OneprpoBaTh NOHATUAMU: IIEPBAsS U
BTOpasi MPOU3BOIHBIE (PYHKIUY;
MOHUMATh (PU3UYECKUI U
F€OMETPUYECKHUI CMBICII IPOU3BOJIHOM;
3alMChIBATh YPABHEHUE KAacATEIIbHOM.
Beruncnars npou3BOgHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CI0KHOU
(GYHKIIH.

N3y4dats IpOU3BOIHBIE 3JIEMEHTAPHBIX
(YHKIMIA.

Hcnonb30BaTh reOMETPUYECKUN U
(bU3UYECKHI CMBICI POU3BOIHOM

JUISL pELLIEHUS 3a/1a4
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[ToBTOpEHUE, 0600IIEHHE, 5 OcCHOBHBIE MOHATHUS Kypca anreOpsl [IprmeHATs OCHOBHBIE IIOHATHS Kypca
CUCTEMATHU3aLINsl 3HAHUI Y HayaJl MaTeMaTU4eCKOro aHaJIn3a aynreOppl ¥ Ha4all MaTEMATUYECKOTO
10 kiacca, o60061IeHIE U aHaju3a JJis penieHus 3aaa4
CUCTEMATHU3ALMSI 3HAHUI U3 peajbHOM KU3HU U IPYTUX
IIKOJIBHBIX MPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOBIIO ITPOT'PAMME
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11 KJIACC
Ha3Banue KoauaectBo OcHOBHOE coJiepKaHue pa3jena OCHOBHBIE BU/IBI ACATECILHOCTH
paznena (TeMbl) 4acoB (TembI) oOy4Jaromxcs
HccnenoBanre GyHKIUH 22 [TpumeHeHre MPOU3BOIHOM Ctpouth rpadk KOMIIO3UITUN

C IIOMOILBIO IPOU3BOAHOMN

K MCCJICIOBAHUIO (DYHKITHIA

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenue HanOoJIbIIETrO U
HAaUMEHBIIET0 3HAUCHHS HEMTPEPHIBHON
(yHKLIMH Ha OTPE3KE.

IIpumeHenue npou3BoaHON

LTSI HAX 0K ICHHSI HAWTY YIIIeTO
pElIeHHs B MPUKJIAIHBIX 3a7a4ax,

IUTS OTIPENIETIEHUSI CKOPOCTH U
YCKOPEHHS Mpolecca, 3aJaHHOTO
dbopmyIoit umu rpaduKoMm.
Kommnozumus GpyHKITUH.
['eomeTpuueckue oOpasbl ypaBHEHUN U
HEPABEHCTB HA KOOPJAUHATHOU
MJIOCKOCTH

(YHKUMNA ¢ TOMOILIBIO 3JIEMEHTAPHOTO
HCCIICIOBAHNS M CBOMCTB KOMITO3HIINH.
CtpouTth reomeTpruecKre o0pasbl
YPaBHEHUI U HEPABEHCTB

Ha KOOPAVMHATHOM IJIOCKOCTH.
Hcnonp30BaTh NpPOU3BOIHYIO

IUI UCCIIEIOBaHUS (PYHKIHH

Ha MOHOTOHHOCTb U 9KCTPEMYMBI;
HaXOAUTh HAaHOOJIbIIIEE U HAUMEHBIIIEE
3Ha4Y€HUs (PYHKIUU HENPEPHIBHON Ha
OTpe3Ke; CTPOUTH Ipauku GyHKIMMA
HAa OCHOBAHWM IIPOBEAEHHOTO
HCCIIEA0OBAHMS.

Hcrnonp30BaTh NPOU3BOIHYIO

JUTSl HAXOKIEHUST HAMITYYIIETO
peleHns B IPUKJIAIHbIX, B TOM YUCIIE
COLIMAJIbHO-D)KOHOMUYECKUX, 3a/1a4ax,
JUIS1 OIPENIEIIEHNS] CKOPOCTH

1 yCKOpEHUS MpoLecca, 3aJaHHOTO
dbopmyIioi nau rpapuKoMm.

[Tonyuyats npencraBiieHnE
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O IPUMEHEHUH ITPOU3BOJIHOU
B Pa3JIMYHBIX OTPACIIAX 3HAHUMN

[TepBooOpa3Has u UHTErpaj 12 [TepBoOOpa3Has, OCHOBHOE CBOMCTBO OnepupoBaTh MOHATUSIMU:
nepBooOpazubix. [lepBooOpaszHbie nepBOOOpa3Has v ONpeeaEHHbIN
aneMeHTapHbIX QyHkiui. [IpaBuna uHTerpai. Haxoauts nepBooOpa3Hble
HaxO0XJICHUSI IEPBOOOPA3HBIX. AJEMEHTAPHBIX (DYHKIUN U BBIYUCISATh
WNurerpain. I'eomeTpuyecknii CMbICIT unrterpai no gpopmyine HeroTona—
uHTEerpana. Beruucienue JleiiOHMIIA.

OnpeeIEHHOTO UHTErpalia o Haxonute momiaau miockux Guryp
dbopmyne Herorona— JleiiOuuna. 1 00BEMBI TEJT C TOMOIITBIO
[IpuMenenue unTerpana onpeenéHHOro MHTErpaa.

JUTS] HAX 0K ICHUS TUToIIaAeit 3HAKOMUTHCS C MATEMATUYECKUM
IJIOCKUX (hUTYp ¥ 00BEMOB MO/JICJIMPOBaHUEM Ha TIPUMEPE
IFE€OMETPUYECKUX TEIL auddepeHIranbHbIX ypaBHEHHUMN.
[Tpumepsl pemenuni [TomyuaTe npeacraBiieHUE O 3HAYEHUU
b depeHmaTbHbIX ypaBHEHUIA. BBEJICHUS MTOHATHS MHTErpalia
MaremaTudyeckoe MOJEIUPOBaHUE B Pa3BUTUU MaTEMATUKH

peaIbHBIX NPOLECCOB C MOMOILBIO

muddepeHInanbHbIX YpaBHEHUH

['padpuxu 14 Tpuronomerpudeckue PyHKIUU, UX Hcnonb3oBaTh I poBbIE peCypCh

TPUTOHOMETPUUECKUX CBOICTBA U TpadUKHu. JUTSl TIOCTPOCHUS TpaUKOB

GbyHKIHA. OT60p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (DYHKIIMH U

TpuronomeTpuyueckue YPAaBHEHU C TOMOLIBIO U3YUYEHHUS X CBOWCTB.

HEpaBEHCTBA TPUTOHOMETPUUECKON OKPYKHOCTH. PewaTte TpuronomeTpuyeckue
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Pemenne TpuroHoMeTpuYECKuX
HEPABEHCTB

YpPaBHEHUS U OCYILLECTBISITh OTOOP
KOpHEH C MOMOILBIO
TPUTOHOMETPUUYECKOU

OKPYKHOCTH.

[IpumeHsATh GOopMyIIBI TPUTOHOMETPHH
JUISl pELIEHUS] OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKHX HEPABEHCTB.
Hcnonps3oBatTh U(ppOBBIE pECYPCh
JUIS TIOCTPOEHUSI U UCCTIEA0OBAHUS
rpadukoB QyHKIMIA

UppatmonanbsHeie,
MOKa3aTeJbHbIC U
jorapudmuueckue
HEpaBEHCTBA

24

OCHOBHBIE METO/IbI PELICHHUS
MOKa3aTeJIbHbIX U JIOrapHU(PMUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS
MppalOHAIbHBIX HEPABEHCTB.
['padmueckue MeTOABI peLICHMS
MppaLMOHAIbHBIX, [IOKA3aTEJIbHBIX U
norapuMUYECKUX YpaBHEHUH U
HEPaBEHCTB

[IpuMeHsATH CBOKCTBA ITOKA3aTEIBHOU
U Jiorapudmudeckoit pyHKIun

K PELICHUIO TTOKA3aTEIbHBIX U
Jorapu(pMUIECKrX HEPABEHCTB.
O60cHOBaTh PAaBHOCWJIHBHOCTD
MIEPEXOJIOB.

PemaTe uppanuronaibHbie U
KOMOWHHPOBAaHHBIE HEPABEHCTRA,

C MTOMOIIBI PABHOCUJIbHBIX
MIEPEXOJIOB.

Hcnons3oBaTh rpaduueckue METOIbI
Y CBOMCTBA BXOJSIIIINX B YpAaBHECHUE
WM HEPABEHCTBO (yHKITUI

JUISL PELICHUS 3a/1a4
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KowmrnekcHble uncna 10 Kowmmnekcubie uncna. Anredpanyeckass | OnepupoBaTh MOHATUSIMH:
U TPUTOHOMETpUYecKasi (GOPMBbI 3aMUCH | KOMIUIEKCHOE YHCIIO U MHOKECTBO
KOMIUJIEKCHOT'O YMUCIIA. KOMIUIEKCHBIX YHCEN.
ApubmMerrnyeckue onepanuu [IpencTaBisaTh KOMIUIEKCHBIE YHCTIA
C KOMIUIEKCHBIMU YHCIIAMU. B anreOpanueckoi u
N3o0pakeHrne KOMITJIEKCHBIX YUCET TPUTOHOMETPUUYECKOU (hopMme.
Ha KOOPANHATHOM MJIIOCKOCTH. BrimonssTs apudmeTndeckue
®opmyna Myaspa. KopHu n-oii onepaluy ¢ HUMU.
CTEIEHU U3 KOMIUIEKCHOTO YHCIIa. N3o0pakaTh KOMILJIEKCHBIE YUCIa
[IprumeHeHne KOMIUIEKCHBIX YHACEN Ha KOOPJIMHATHOM IIOCKOCTH.
ISl pereHust GU3n4ecKux u [TpumensTs hopmyny Myaspa u
TEOMETPUUECKUX 3a7a4 MOJy4aTh OPEACTABICHUE O KOPHAX
n-0M CTENEHH U3 KOMIIEKCHOTO YUCJIA.
3HaKOMUTBCA C IPUMEPAMHU
NPUMEHEHUS] KOMIUIEKCHBIX YHCET
JUIS1 pELICHUS TEOMETPUUECKUX U
br3uYecKuX 3a1a4
HarypainbHsbie 1 1ensie ynucna 10 HarypanbHsbie u nenbie yucna. OnepupoBaTh NOHATUSIMUA:

[IpuMeHeHue MPU3HAKOB JIETMMOCTH
uenbix uncen, HOJl u HOK, ocraTtkoB
o MOAYJIt0, anroputma EBkiinia
JUISL PEIICHUS 3a/1a4 B LIEJIBIX YU CIIaxX

HaATypaJbHOE U LIEJI0€ YUCIIO,
MHOECTBO HAaTYpPaJIbHbBIX U LIEJIBIX
qucedl.

Hcnonb30BaTh NpU3HAKU JETUMOCTH
LETBIX YUCEeI; OCTATKHU MO MOJIYJIIO;
HOJ1l n HOK HaTypa/ibHBIX YHCEN;
anroput™ EBknuzaa ans pemieHust
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3a/1a4.

3anuchIBaTh HATyPAJIbHBIC YHCIIA

B PA3JIMYHBIX ITIO3ULUOHHBIX CUCTEMAX
CUMCIICHHUS

Cucremsbl palluoOHaIbHBIX, 12 Cucrtema 1 COBOKYITHOCTb YPaBHEHUH. OnepupoBaTh NOHATUSIMU: CUCTEMA U
UPPALMOHATIEHBIX PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBbI- COBOKYITHOCTb YPaBHCHUH U
MOKa3aTeIbHbIX CJIEJICTBHSI. HEPABEHCTB; PEIICHNE CUCTEMbI WJIN
U JJorapuPpMUIEeCcKuX OCHOBHBIE METObI PEIICHUS CACTEM U | COBOKYITHOCTH; PABHOCHJIBHBIE
ypaBHEHUM COBOKYITHOCTEW pallMOHAJIbHBIX, CHUCTEMBbI U CUCTEMBI-CIIC/ICTBUSI.
UppalmoHaIbHBIX, TOKA3aTEIbHBIX U Haxoaute pemienus cuctem u
JorapuMUYECKUX YpaBHCHUM. COBOKYITHOCTEH LIEJIbIX
[IpuMeHeHue ypaBHEHU, CUCTEM U pallMOHANIbHBIX, UPPALIMOHAIIbHBIX,
HEPABEHCTB K PEIICHUIO MOKAa3aTeNbHBIX U JIOTapU(PMUUECKUX
MaTeMaTUYECKHX 3a/a4 U 3a7a4 YpPaBHEHHUU 1 HEPABEHCTB.
U3 pa3IMYHBIX 00JIacTel HAYKU U [IpuMEHSATh CUCTEMBI YpaBHEHU
peanbHOM KU3HU, UHTEPIIPETaLIHs K PEILICHUIO TEKCTOBBIX 3a7a4
MOJIYYEHHBIX PE3YJILTATOB 13 pa3IMYHBIX 00JIacTel 3HaHUI 1
peanbHOM KU3HU; HHTEPIPETUPOBATH
MOJTyYEHHbIE PEIICHUS.
Ucnonb3oBath nudpoBbie
pecypchl
3agaun ¢ mapaMmeTpaMu 16 PanmonaneHbie, UppalimoHabHbIE, Br16upats criocob pernieHus

MOKa3aTelibHbIE, JJorapuPpMUIYecKue u
TPUTOHOMETPUYECKHUE YPABHEHHUS,
HEPABEHCTBA U CUCTEMBI

palMOHAJIbHBIX, UPPALHOHAJIBHBIX,
MOKa3aTeNIbHBIX, JOrapu(PMUYECKUX U
TPUTOHOMETPUUYECKUX YPABHEHUN
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C IIapaMeTpaMH.
[TocTpoenue u uccienoBaHue
MaTEeMaTHYECKUX MOJIEIIEH PEaJIbHBIX
CUTYyalUH ¢ IIOMOILBIO YPABHEHHU,
CHUCTEM YPAaBHEHUHN U HEPABEHCTB

C IapaMeTpaMu

Y HEPABEHCTB, COJAEPKAIINX
MOZYJIN Y ITapaMEeTPBI.

[TpumensTe rpadpuueckue u
AQHAJIMTUYECKUE METObI JJISI PELLIEHUS
YPaBHEHU U HEPABEHCTB

C mapaMeTpaMH, a TaKXKe
uccle0BaHue PYHKINN MeTogaMu
MaTeMaTUYECKOr0 aHAJIU3A.

Ctpouts u uccneaoBaTh
MaTEeMaTUYECKUE MOAEIIH PEATbHBIX
CUTYyalLlU# C IIOMOILBIO YPABHEHHUI,
HEPABEHCTB U CUCTEM

C mapameTpaMu

[ToBTOpEHue, 060011IeHNE,
CUCTEMATH3alMs 3HAHUH

16

OcCHOBHBIE MOHATHS U METOBI Kypca,
0000111eHHEe U CUCTEMAaTU3aLUs 3HAHUI

MopenupoBaTh peajbHbIE CUTYalun
Ha sI3bIKE anreOphbl, COCTaBIAThH
BBIPAJKEHUS, yPaBHEHU 1, HEPABEHCTBA
U UX CUCTEMBI 10 YCJIOBHIO 33]1a4H,
UCCIIEZIOBATh TOCTPOEHHBIE MOJENN

C UCTOJIb30BAaHUEM alapara ajareopsl,
MHTEPHPETUPOBATH NOJTYUECHHBIN
pe3yJbTar.

[IpumensaTe GpyHKIUN

JUTSL MOJIETTMPOBAHMS U MCCIIEIOBAHMS
pEaIbHBIX IIPOLIECCOB.

Pemars npuxnagHele 3a1a4,
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B TOM UYHCJIE COLIMAJIBHO-
AKOHOMMYECKOTO U (PU3UYECKOTO
XapaxkrTepa, CpeJICTBaMU alnreopbl
¥ MaTEMaTUYECKOTO aHaIH13a

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

136
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®EJIEPAJIBHAS PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«T'EOMETPUS»

IHHOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBisieTcs OJHUM K3 0a30BBIX KypCOB HAa YPOBHE CPEIHEro 0OLIero
oOpa3oBaHMsl, TaKk KaKk 00ecreynBaeT BO3MOKHOCTh U3yUEHUs JUCIHUILIUH €CTECTBEHHO-
Hay4YHOW HAIIPAaBJIEHHOCTH U IIPEIMETOB I'yMaHUTApHOT O KA. Ilockonbky tornyeckoe
MBbIIIJIEHUE, (opMuUpyeMoe MpU HU3YYEHUH OOyYaroUUMUCA TMOHSITHIHBIX OCHOB
r€OMETpUHU, MPU JO0KA3aTEIbCTBE TEOPEM M IOCTPOCHUU LENOYKH JIOTUYECKHUX
YTBEPKIACHUH [IPU PELICHUU T€OMETPUYECKUX 3a/1a4, YMEHUE BBIJBUTAaTh U OIIPOBEPTaTh
THUIIOTE3bI HEOCPEACTBEHHO UCIIOJIB3YIOTCS ITPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO
[IMKJIA, B YACTHOCTHU (PU3MYECKUX 3a/]au.

Ilenp ocBoeHus mnporpaMmbl ydyeOHOro kypca «l'eomerpusi» Ha yriyOi€HHOM
YPOBHE — DPA3BUTHE HHJMBHIYaJIbHBIX CIHOCOOHOCTEN OOy4YarOIMXCA MPU W3YYEHUU
r€OMETPHUH, KaK COCTABJISIOLIEH peIMeTHON o0nacTu «MaTeMaTtuka U HH()OpMaTHKa»
yepe3 oOecreyeHre BO3MOXKHOCTU MPUOOPETEHMsI U HCIIOJIb30BaHUs 0ojee riIyOoKuX
reOMETPUUYECKUX 3HAHUW M JACUCTBUHN, ClEeUU(UUYHBIX T€OMETPUU, U HEOOXOAMMBIX
VI YCHEIIHOTO IPO(EeCCHOHAIBLHOIO O0pa30BaHHUA, CBSA3aHHOIO C HCIIOJIB30BAHHEM
MaTEMAaTUKH.

[IpuopureTHpIMM 3aJayaMd  Kypca TEOMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpPSIOIMMH U YCUIIUBAIOIIUMH Kypc 0a30BOI0 YPOBHS, SIBJISIOTCSL:

pacIIMpeHre MPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOM KyJbTYphl H
(opMHUpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPY>KAIOIIUM MUPOM;

(opMHpOBaHKE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BaKHEUILINX
MAaTEMaTUYECKUX MOJENSAX, IMO3BOJISIIOIIMX OMNMCHIBATH M M3Yy4daTbh pa3HbIC SBICHUS
OKPY’KaIOIIEro MHpa, 3HAHWE IOHATUHWHOIO ammapara no pasueny «Crepeomerpus»
y4eOHOT0 Kypca reOMETpHH;

(bopMHpOBaHHWE YMEHHMS BJIAJIETh OCHOBHBIMHU IOHSATUSMH O MPOCTPAHCTBEHHBIX
¢urypax M HX OCHOBHBIMU CBOMICTBaMM, 3HaHHE TeopeM, (opMya U yMeHHe
UX NPUMEHATh, YMEHUS JOKa3blBaTb TEOPEMbl U HAXOAMTh HECTAHAAPTHBIE CIOCOOBI
peleHns 3a1ay;

dbopMHpOBaHKE YMEHHUS PACIIO3HABATh HA YEPTEKAX, MOACIIAX U B PEAIbHOM MHPE
MHOT'OTPAaHHUKH U Teja BPalleHUsl, KOHCTPYHPOBATh T€OMETPUYECKUE MOJIEIIH;

dbopMupoBaHHE TOHUMAHUS BO3MOXHOCTHM AaKCMOMAaTHYECKOTO IOCTPOEHUs
MaTeMaTUYeCKUX  TEeOpHil, (QOpMUpOBaHME TOHMMAaHUS POJU  AKCHUOMATHKHU
IIPU IPOBEAECHUN PACCYKACHUM;

dopMupoBaHHE YMEHHS BJIAaJE€Th METOJAMH JIOKA3aTelIbCTB W AJITOPUTMOB
pelIeHnss, YMEHHAsT UX IPUMEHATb, IPOBOJAUTH JOKA3aTEIIbHBIE PACCYXKICHUA B XOJIE
pelIeHnsl CTEPEOMETPUYECKMX 3aJad M 3a7a4 C NPAKTHYECKUM COJEpKaHUEM,
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dbopMHpoOBaHUE TMPEJCTaBICHUS O HEOOXOAMMOCTH JI0KA3aTENbCTB MPU OOOCHOBAHUU
MaTeMaTUYeCKUX YTBEPKICHHN U POJIM aKCHOMATHUKH B IMPOBEICHUMU AEAYKTHUBHBIX
pacCyXICHUM;

Pa3BUTHE U COBEPIICHCTBOBAHUE UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOydJaronmxcsi,  MO3HABATEIbHOW  aKTUBHOCTH,  HCCIICIOBATEIbCKUX  YMEHHIA,
KPUTHUYHOCTU MBIIIJICHUS, UHTEPECA K U3YUECHUIO TEOMETPUH;

dbopmupoBanre GyHKIMOHATBHOU IPaMOTHOCTH, PEJIEBAHTHONW T'€OMETPUU: YMEHHUSI
pacno3HaBaTh MPOSIBJICHUS T€OMETPUUYECKUX MOHATHUM, OOBEKTOB U 3aKOHOMEPHOCTEH
B pCAIbHBIX JKM3HEHHBIX CHUTyallUIX MW TPU HU3YYCHUH JIPYyTUX  YUEOHBIX
PEIMETOB, MPOSIBJIECHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH, MOIETMPOBAHUS PEATbHBIX
CUTyallMii, HCCIEJOBaHUS TOCTPOCHHBIX MOJENel, HWHTEPIpeTalud MOJIyYeHHBIX
pe3yIbTaTOB.

OCHOBHBIMH ~ COJEpKATEIbHBIMU JIMHUSIMU ~ y4eOHOro Kkypca «l'eomerpusi»
B 10-11 «xmaccax sBisitorcs: «lIpsiMble W TJIOCKOCTH B IPOCTPAHCTBER,
«Mmuororpannukmn», «Tena BpanieHus», «BeKTOpbl U KOOPAUHATHI B MPOCTPAHCTBEY,
«JIBM>KEHHUSI B IPOCTPAHCTBEY.

CpopmymupoBanHoe B DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIX T'€OMETPUU Ha YIIIyOJEHHOM ypoBHE 00yueHus B 10-11
KJIacCcaX, OTHOCUTCS KO BCEM COJIEpKATeNbHBIM JIMHUSAM Y4eOHOro Kypca, a
dbopMHUpoOBaHUE JTOTUYECKUX YMEHUHN pachpenessieTcsi He TOJBKO MO COJep KaTebHBIM
JUHUSAM, HO W 1o rojgaM oOyueHus. ConepkaHue oOpa3OBaHMs, COOTBETCTBYIOILEE
OpeIMETHBIM  pe3yJibTaTaM  ocBoeHus  DenepaibHOM  paboueil  TPOrpammbl,
pacupenenéHHbIM TI0 TojaM OOyYeHHs, CTPYKTYPHPOBAHO TakKuUM oO0pa3oM, 4YTOOBI
KO BCEM OCHOBHBIM, NPUHIUIIUAIBHBIM BOIpOcaM oOydYaromuecs: 00paliaiuch
HEOJIHOKPATHO. DTO MO3BOJIIET OPraHU30BaTh OBJIA/ICHUE T€OMETPUUECKUMU TOHITUSIMU
U HaBbIKAMHU TOCJIEIOBATEIBPHO W TOCTYNATEIbHO, C COOJOJICHUEM MPUHIUIIA
MIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUSI BKJIIOYATh B OOIIYI0 CHUCTEMY T€OMETPUUYECKHUX
OpeACTaBICHUM OOyYaromuxcs, pacmupsiss u  yriayossss e€, oOpasyss MNpOYHbIE
MHO>KECTBEHHBIE CBSI3H.

[lepexon K U3y4EHHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE IMO3BOJISIET:

co3AaTh ycinoBus s auddepeHnuanuu 00ydeHus, TOCTPOSHUS WHIANBUY ATbHBIX
o0pa3oBaTeNbHBIX MpOTrpaMM, OOecleduTh YrIyOlnEHHOE M3yYeHHE TIeOMETPHUH
KaK COCTaBIIAIOINICH ydyeOHoro npeamera « MaTeMaTukay;

MOATOTOBUTh OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YYEHUS MaTeMAaTHKU C Y4ETOM
BbIOOpa Oynymed mnpodeccun, oOecrednBas MNPEEeMCTBEHHOCTh MEXKAY OOIIMM
U ipoheccruoHaIbHBIM 00pa30BaHUEM.

Ha usyuenue yuebHOTO Kypca «['eomeTpusi» Ha yriryOJeHHOM ypOBHE OTBOJUTCS
204 yaca: B 10 kimacce — 102 uaca (3 yaca B Henmemo), B 11 kimacce — 102 yaca
(3 yaca B Hezeo).
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COJEPXAHME OBYYEHUA

10 KVIACC

IIpsiMble U TIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHS cTepeoMeTpuH. Touka, mpsmas, IIOCKOCThb, IPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUHU CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUU U
CJIEACTBUSA U3 HUX.

B3anMmHOE pacnonoKeHue IMpsAMBIX B MPOCTPAHCTBE:  MEPECEKAIOIIUECH,
napajulesIbHble M CKpeluBaromuecs npsMble. [IpU3Haku CKpeIMBAIOMUXCA NPSIMBIX.
[TapannenbHOCT NPAMBIX M IUIOCKOCTEM B NPOCTPAHCTBE: IApaAJUICIIbHBIE TPSMBIC
B IIPOCTPAHCTBE, NAPAUIEIBHOCTD TPEX MPAMBIX, NAPATIIEIIBHOCTD MPSIMOM U INTIOCKOCTH.
[TapannenbHOoe M LEHTpabHOE NPOEKTUpOBaHUE, H3oOpaxkeHue ¢uryp. OCHOBHbIE
CBOMCTBa NapajyiebHOrO MNpoeKTHpoBaHusA. M3o00paxkeHue Quryp B mapamuieabHON
OPOCKUHUHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ MEXAY HIPSMBIMU
B npoctpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN: MapajuiesibHbIE IUIOCKOCTH, CBOWCTBA
napayyiebHBIX MIocKocTel. [IpocTeiime mpocTpaHCTBEHHbIE (DUTYpPHI HA TIOCKOCTH:
TeTpa’ap, MapajuIeNenuIe], TOCTPOCHUE CEUEHU.

[leprieHIUKYJISIPHOCTh NPAMOW M IJIOCKOCTH: IEPIECHIMKYJSIPHBIE IIPSMBbIC
B IIPOCTPAHCTBE, NPSAMBIE NIapaJUICIbHbIE U NEPIECHANKYJIAPHBIE K INIOCKOCTH, ITPU3HAK
NEPIEHAUKYJIIPHOCTH NPAMON U IUIOCKOCTH, TEOPEMA O INPSIMOM IEPHEHINUKYIAPHON
wiockoctd. OpTOroHangpHOE MPOEKTUpOBaHWE. IlepneHAVKYJIsIp M HAKJIOHHBIE:
pPAcCTOSIHHE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT IMPSAMOM A0 INIOCKOCTH, TPOCKLIHS
burypsl Ha IIJIOCKOCTb. [leprieHIUKYJISIPHOCTD IJIOCKOCTEN: IIPU3HAK
NEPIEHAUKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX neprneHauKyspax.

YTIiael B IPOCTPAHCTBE: YIoJI MEXAY MPSIMOM U IIOCKOCTBIO, IBYTPAHHBIN YTOI,
JIMHEWHBIA Yroja JBYTPaHHOTO yrija. TpéxrpaHHbld U MHOTOrpaHHble yribl. CBOMCTBa
IUIOCKMX YTJIOB MHOrorpaHHoro yria. CBOHCTBAa IJIOCKMX M JIBYITPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB M CUHYCOB I TPEXIPAHHOIO YTJIa.

MHoOrorpaHHuKu

Buabsl MHOrOrpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yroapHas npusma,
npsMas ¥ HakJIOHHasg TpPU3Mbl, OOKOBasi U IIOJIHAs TOBEPXHOCTb MPHU3MBIL.
[Tapannenenunen, npsAMOYTOJIBHBIN MAPAIIIETETIUIIEN U €T0 cBOMCTBA. KpaTyanmme mytu
Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Mugaropa. [Mupamuaa: n-yroiabHas nupamMuaa, OpaBUIbHAsSA U yCEUEHHAs MUPaMUJBIL.
CpoiictBa pEébep MW OOKOBBIX TIpaHed MNpaBWIbHOM mnupaMuibl. [IpaBusbHBIE
MHOTOTPAaHHUKHU: TpaBWJIbHAs IMpuU3Ma M IpaBWIbHAs NHUpaMUAa, IPaBUIbHAs
TpeyrojibHasl UpaMuia 1 MpaBUIIbHBIN TeTpa3ap, KyO. IIpencraBieHne o mpaBUIIbHBIX
MHOT'OTPaHHUKAX: OKTa’p, TOACKAIP U UKOCADIP.

Bblunciienre 31eMEeHTOB MHOTOIPAHHHMKOB: p&Opa, AuaroHanu, yrisl. llnomanb
OOKOBOI MMOBEPXHOCTH U TIOJIHOM TTOBEPXHOCTH MPSAMON MTPU3MBI, TUIOIIAIb OCHOBAHUH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsAMOM npu3Mbl. [lomans O0KOBON MOBEPXHOCTU U

MOBEPXHOCTH MPABUIILHON MUPAMHU/IBI, TEOPEMA O IJIOIIAAN YCEUEHHOU MUPAMUIBI.
CummeTpusi B MPOCTPAHCTBE.  DJIEMEHThl  CHUMMETPUU  TMPABUIIBHBIX

MHOTOIpaHHUKOB. CuUMMeETpusi B  NPABWIBHOM  MHOTOIPDAHHHUKE:  CUMMETPHS

MapaJuICJICIINIICAA, CUMMCTPpHUA  IIPABUJIBHBIX  IIPpU3M, CHUMMCTPHA HpaBHHLHOﬁ
IMUpaMUuIbI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTUS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJEBOTO BEKTOPA,
BEKTOPBbl KOJUIMHEApHbIE, COHAIPABJICHHBIE W MNPOTHUBOIIOJIOXKHO HAMPABICHHBIE
BEKTOphl. PaBeHCTBO BEKTOpOB. JIeHWCTBHS C BEKTOpaMH: CJIOXKEHHUE W BBIYMTAHHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHO)KEHHME BEKTOpa Ha uuncio. CpoiicTBa
CJI0XeHUs BeKTOpoB. CBOMCTBA YMHOXEHUS BEKTOpa Ha yucio. [loHsaTre KoMIuTaHapHbIE
BeKTOphl. [Ipu3Hak KoMIUTaHApHOCTH TpEX BeKTOpoB. [IpaBmio mapamenenumena.
TeopeMa 0 pa3noxkeHuu BEKTOpa Mo TPEM HEKOMIUTaHApHBIM BekTopam. [IpsMoyronbHas
cuctemMa KoopAuHaT B mpocTtpaHcTBe. Koopaunatel BekTopa. CBSA3b  MEXIy
KOOpJIMHATAMU BEKTOpA M KOOPJIMHATAMU TOYEK. YTOJI MEXIy BekTopamu. CKalspHOe
IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[TonsiTHS: TUIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKAsl TOBEPXHOCTh, ChepruecKast
NOBEPXHOCThb, OOpasyrolue mnoBepxHocTed. Tema BpalleHusa: MWIMHIAP, KOHYC,
yCeu€HHbIM KOHYC, cdepa, map. BzaummHoe pacmnosnoxkeHue cdepbl U IIOCKOCTH,
KacaTenbHas INIOCKOCTH K cepe. M300paskeHue Ten BpallieHus Ha TuiockocTu. Pa3sépTka
WIMHAPA U KoHyca. CummeTpus chepsl U mapa.

O6bEM. OcHOBHBIE cBOMCTBa 00BEMOB Tell. Teopema 00 00bEME MPSAMOYTOJIBHOTO
napayuienenunena v ciueactBus u3 He€. OOBEM MNpsAMON M HAKIOHHOW NPU3MBI,
WIMHIPA, TUpaMUIsl U KoHyca. O0BEM mapa U mapoBOro CErMeHTa.

KoMOuHanuu Ten BpailieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B UIUIUHAD,
onucaHHas okouo umHapa. [lepecedenue chepsl u mapa ¢ miockocThio. Kacanue mapa
U cdepbl WIOCKOCThI0. [oHsATHE MHOTOTpaHHWKA, OMHCAHHOTO OKOJO chephl, chepsl,
BIIMCAaHHOW B MHOTOTPAHHMK HJIU TEJIO BPAIICHHUS.

[Tnomane NOBEpXHOCTH HMIMH/PA, KOHYCA, IIomaab chepsl 1 e€ yacteit. [logodue
B mnpoctpaHcTBe. OTHOIIEHHE O00BEMOB, TUIONIA/CH MOBEPXHOCTENW MOJOOHBIX (QUTYD.
[IpeoOpazoBanre  mogoOusi, roMoTeTusa. PelmieHwe 3aga4y  Ha  IJIOCKOCTHU
C MCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHre ceueHWi MHOTOTPAaHHUKOB M TN BpAIICHUS: CEUYCHHUS IMIMHIpPA
(mapayyeabHo ¥ NEPIEHIUKYIISIPHO OCH), CEUEHUsI KOHYca (IapauieiIbHOE OCHOBAHUIO U
IPOXOAIlee Yepe3 BEpIIMHY), CEYCHUs IIapa, METOIbl MOCTPOCHUSI CEUCHU: METO]
CJIEIOB, METOJ1 BHYTPEHHET 0 POEKTUPOBAHNUS, METO/] IEPEHOCA CEKYIIEeH MIOCKOCTH.
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BekTOpbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektopsl B mpoctpancTBe. Onepanuu HaJl BEKTOpaMu. BEKTOpHOE yMHOKEHUE
BeKTOpoB. CBOMCTBAa BEKTOPHOTO YMHOKEHHS. [IpsiMoyronpHas cucteMa KOOpJIWHAT
B nmpocTtpanctBe. Koopauuarel Bekropa. Paznoxenune Bekropa no 6a3ucy. Koopaunatso-
BEKTOPHBIA METOJ IPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

JABUKEeHMS B IPOCTPAHCTBE

JBwxenus: npoctpanctBa. Otobpaxkenus. J[Buxenus u paBeHcTBo duryp. O0mue
CBOWCTBA JBWKCHUW. BHIbl JBMKEHUH: NapajuIebHbIA IEPEHOC, LEHTPaIbHAas
CUMMETpHUSI, 3€pKajdbHas CUMMETpHUs,, MOBOPOT BOKpyr mpsiMmou. IIpeoOpazoBanus
noao6wus. [Ipsmas u chepa Ditnepa.

IHPEAMETHBIE PE3YJIbTATBI

K xoniry 10 kiaacca oOydaroniuiicss HAyqYUTC:

cBOOO/IHO OTMEPUPOBATh OCHOBHBIMU TOHSATHUSMHU CTEPEOMETPHH TPU PEIICHUU
3a/1a4y ¥ MPOBEJICHUY MAaTEMaTUYECKUX PACCYKIACHUI;

NPUMEHSTh aKCHOMBI CTEPEOMETPUM W CJCICTBUS W3 HUX TPH PEIICHUU
T€OMETPHUYECKUX 3a/1a4;

KJIaccu(UIMpoOBaTh  B3aMMHOE  PACIOJOXKEHHE TMPSIMBIX B  TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, PSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE;

CBOOOHO OINEPUPOBATh MOHATUSMH, CBS3AHHBIMH C yIiaMH B MPOCTPAHCTBE:
MEX Ty IPAMBIMH B TIPOCTPAHCTBE, MEXKTY TIPSIMOU U TIIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMHU C MHOTOTPaHHUKAMU;

CcBOOO/IHO paclO3HaBaTh OCHOBHBIC BUABI MHOTOTPAHHUKOB (IIpU3Ma, THUPaMHUJA,
IpsIMOYTOJIbHBIN Mapajuiesenunen, Kyo);

KJ1accu(pUIMPOBaTh MHOTOTPAHHUKH, BRIOUpAsi OCHOBAHUS JJIs KJIacCU(DHUKaAINN;

CBOOO/IHO OTNIEPUPOBATH TMOHSATHSMH, CBSI3aHHBIMU C CEUEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

BBITIOJTHATH apajiedbHOe, IEHTPaIbHOE U OPTOrOHATBHOE MPOSKTUPOBAHKE PUTYD
Ha TUIOCKOCTh, BBITIONHATH N300pakeHus GUTYp Ha MIIOCKOCTH;

CTPOUTh CEUCHHUS MHOTOTPAHHHUKOB pPa3IUYHBIMH METOJAMH, BBITIOJHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJl CBEPXY,
cOOKY, CHU3Y;

BBIUMCIISITh IUIOMAAM TOBEPXHOCTEH MHOTOTPAaHHHMKOB (TIpH3Ma, MHpaMuaa),
T€OMETPUIECKUX TeJI C TPUMEHEHUEM (HOPMYIT;

CBOOO/IHO ONEpUPOBATH MOHATUSMU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh
Y TUIOCKOCTh CHMMETPHH, TICHTP, OCh U INTIOCKOCTh CUMMETPHUH (PUTYPHI,

CBOOOJIHO  OMEpUPOBATh  TOHSATUSMH, COOTBETCTBYIOIIMMU BEKTOpaM H
KOOpJIMHATAM B IIPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HaJl BEKTOPaMH;

pelmaTh 3a/a4i Ha JO0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOUICHWH M HaXO)KJICHUE
TCOMETPUYCCKUX  BEIMYMH, TPUMEHSS  HW3BECTHBIE METOABI TPH  PEHICHUU
MaTEMaTUYECKUX 3a]1a4 MOBBIIIICHHOTO W BBICOKOTO YPOBHSI CII0)KHOCTH;
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MPUMEHATh ~ OPOCTEUIIHE  NOPOTrPpaMMHBIE  CpPEICTBA W BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IPH PEIIEHUH CTEPEOMETPUYECKHUX 3a/a4;

U3BJIEKATD, npeoOpa3oBbIBaTh u WHTEPIIPETUPOBATH uH(opMaIuio
O TPOCTPAHCTBEHHBIX T'€OMETPUUECKHX (UTypax, MPEJICTAaBICHHYI0 Ha uYepTexax H
PUCYHKaX;

MPUMEHSTh TOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CPaBHUBATh U aHAJIU3UPOBATh
peaJIbHBIE CUTyallMH, IPUMEHATh M3YyUYEHHBIC MOHATHUS B MPOLIECCE MOUCKA PELICHUS
MaTeMaTu4ecKu chOpMyIUPOBAHHON MPOOJIEMbl, MOJIEIUPOBATH PEAIbHbIE CUTYallUU Ha
A3bIKE TEOMETPHUM, HCCIEA0BAaTh ITOCTPOCHHBIE MOJEIM C  HCIOJIb30BaHUEM
Tr€OMETPUYECKUX MOHATHI U TEOpEM, amnmapara anreopsbl, penarh NpakTUIECKHUe 3a/1a4Hu,
CBSI3aHHBIC C HAX0XKJAECHUEM F€OMETPUUYECKUX BEJINYUNH;

UMETh MPEICTABICHUS] 00 OCHOBHBIX dTallax pa3BUTHUS F€OMETPUU KaK COCTaBHOMU
yacTu (pyHJIaMEeHTa Pa3BUTUSI TEXHOJIOTUH.

K koniy 11 kiaacca oOyJaroniuiicss HayquTcsi:

CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMHU C IIMUTHHIPUICCKON, KOHUICCKOM
U c(heprIeCcKOi MOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI MMOJTyICHUS;

OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C TEJIaMH BPAILICHUS: IMIIUHIPOM, KOHYCOM,
chepoit u mapom;

pacro3HaBaTh Tena BpalleHus (IWIMHAP, KOHYC, cdepa U map) U OOBICHATH
CIIOCOOBI MTOTYUYEHUS TSN BPAICHUS;

KJ1accu(pUIMPOBATh B3aMMHOE PACTIONOKEHNE ChEephl U MIIOCKOCTH;

BBEIYHCIIATh BETUYMHBI DJICMEHTOB MHOTOTPAHHHUKOB W TEJ BpalieHUs, 00bEMBI U
TUTONAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BpPAIICHHS, TEOMETPHUCCKHX Tl
C IpUMEHEHHEM (HOPMYT;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C KOMOMHAIIMSIMU TEJl BPAIICHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BOIUCAHHBIN B c(hepy U OMHMCAHHBIA OKOJIO ChEpHI,
cdepa, BOUCaHHAs B MHOTOTPAHHUK WJIM TEJIO BPAICHUS;

BBIYUCIISATh COOTHOIICHHS MEXKAY IUIOMIAASIMUA TIOBEPXHOCTEH M 00BEMaMu
ITOTOOHBIX TEI;

n300paxaTh H3y4aeMble (UTYPBI, BBINOJHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUCHUSI
TEJ BPAICHUS;

U3BJIEKATD, UHTEPIIPETUPOBATH u npeoOpa3oBbIBaTh uH(popMaIuIo
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEICTAaBICHHYI0 Ha uYepTexax U
PUCYHKaX;

CBOOOJIHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNOJIHATH ONEPALUU HaJl BEKTOPaMH;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT;

pemarb reOMETPUYECKUE 3a/layd Ha BBIYMCICHUE YIJOB MEXAY MNPAMBIMUA H
IUIOCKOCTSIMM, BBIYHMCIIEHUE PACCTOSHUM OT TOYKM [JO IIJIOCKOCTH, B ILEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/A IPU PELLICHHH;
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CBOOOJTHO OTNEPUPOBATH MOHSATUAMHM, CBSI3aHHBIMU C JABUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JABHKCHUI;

BBITIOJTHATHh M300paXEHUSI MHOTOTPAHHUKOM ¥ TEJI BPAIIEHUS MPU MapalIeIbHOM
MepeHoce, IMEHTPATBHON CUMMETPHH, 3€pKATbHONH CUMMETPHH, TIPH TMOBOPOTE BOKPYT
psMOM, TpeoOpa3oBaHus MO00US;

CTPOUTh CCUCHHS MHOTOTPAHHWKOB M TEJ BpAIECHUS: CEUYCHHUS IHJIMHIpA
(mapaseabHo U NEPHEHAUKYISPHO OCH), CEUCHHS KOHYyca (TapauieIbHOe OCHOBAHUIO U
MPOXOJAIIEe Yepe3 BEPIINHY ), CEUCHHS 11apa;

UCIOJIb30BaTh METOJIbI TIOCTPOCHUSI CEYEHHI: METOJI CJIEeI0B, METO/ BHYTPEHHETO
POEKTUPOBAHUS, METO]] TIEPEHOCA CEKYIICH MI0CKOCTH;

JIOKa3bIBaTh TEOMETPUYECKUE YTBEPIKICHUS;

MPUMEHSTh TeOMETpUUeCcKrue (PakThl ISl PEHIeHUS CTEPEOMETPUUYECKHX 3ajad,
NPEINONaraloIuX HECKOJBKO IIIaroB PEIICHUs, €CIU YCIOBUS MPUMEHEHHUs 3aJaHbl
B SIBHOUM M HESIBHOU (popme;

pemiath 3a7a4M Ha JI0Ka3aTebCTBO MAaTEMAaTHYECKUX OTHOIICHUN M HAXOXKICHUE
T€OMETPUYECKUX BEJINYHH,

MPUMEHSTh TPOTPAMMHBIE CPEJICTBA M AJICKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
U pEUICHUU CTEPEOMETPUUECKUX 3a/1a4;

NPUMEHSATh TOJTYYEHHbIE 3HAHMS HA MPAKTUKE: CPAaBHMUBATh, aHAJIU3UPOBATh U
OIICHUBATh PEAJIbHBIE CUTYaIlMH, IPUMEHSATh W3YUYEHHBIC MOHATHS, TEOPEMbI, CBONCTBA
B IIpOLlECCE IOMCKA PEIICHUs] MaTeMaTH4eCKH CQHOPMYIUPOBAHHONW MPOOIEMBI,
MOJIETUPOBATh pPeaIbHbIE CUTyallu Ha SI3bIKE T€OMETPHUH, UCCIIEeI0OBATh MOCTPOCHHbBIE
MOJIETT! C HCIIOJIh30BAHUEM T€OMETPUUYECKHUX TOHSITHH M TEOpeM, ammapara aiareOpsi,
peraTh MpakTHYEeCKUE 3a71a4H, CBSI3aHHbBIE C HAX0KICHHEM I'eOMETPUUECKIX BEITNYNH;

UMETh TIPEJICTABIICHUS] 00 OCHOBHBIX dTallax pa3BUTHS T'€OMETPUN KaK COCTaBHOU
JacTH (PyH/IaMEHTA Pa3BUTHSI TEXHOJIOTH.

43



TEMATHYECKOE INTAHUPOBAHUE

OdenepanbHas pabouas nporpamma | Maremaruka. 10—11 kmaccsl (yrmyOn€HHBINH YPOBEHB)

10 KJIACC
Ha3Banue KonuyecTBo OcHOBHbIE BUJIbI AESATETLHOCTH
OCHOBHOE conepKaHue
pasnena (TeMbl) Kypca 4acoB y4aIuxcs
BBenenue B crepeoMeTputo 23 OcHOBHbIE POCTPAHCTBEHHBIE Onpenensrtsb MIOCKOCTh Kak Qurypy,

burypsl.
[TonsiTus cTepeOMeTpUU: TOUKA,

npsiMasi, I0CKOCTb, POCTPAHCTBO.
OcHOBHBIE ITpaBuUiIa U300pAKEHUS

Ha PUCYHKE MJI0CKOCTH, MapajlIeNbHbIX
MpSAMBIX (OTPE3KOB), CEPEANHBI
OTpEe3Ka.

[TonsTHst: mepeceKarouecs MIOCKOCTH,
nepeceKarIuecs npsiMas 1 mioCKOCTh;
MOJTYTIPOCTPAHCTBO.

MHoOrorpaHHuKH, H300paxeHue
IPOCTENUIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIEeCTBYIOITUX 0ObEKTOB.
AKCHOMBI CTEPEOMETPUU U IEPBBIE
CJIEJICTBUS U3 HUX.

Crioco0Obl 3a1aHus PSMBIX U
IUIOCKOCTEN B TPOCTPAHCTBE.
O0603Ha4YeHMs TPSIMBIX U MJIOCKOCTEH.
Ceuenus. 3o0paxeHre ceueHU

B KOTOPOU BBIMOJIHAETCS INIAHUMETPHSL.
Jlenath npocTerme JJIOrn4ecKue
BBIBOJIbI U3 AKCUOMATUKH IIJIOCKOCTH.
[TIpuBOAUTH pUMEPHI PEATBHBIX
00BEKTOB, UJIeaTTN3aINEH KOTOPBIX
SBJISIFOTCSI aKCHOMBI TEOMETPUH.
N3yyaTh, npyUMEHITh NPUHLIUIIBI
MIOCTPOCHUS CEUCHUMU.

Hcnonb3oBaTh 1715 MOCTPOCHUSA
CEUYEHHUM METOJI CJICJOB, METO/I
BHYTPEHHETO MPOECKTUPOBAHUS, METO/
NEPEHOCA CEKYILIEN ITOCKOCTH.
Pewats cTrepeomeTpuueckue 3a1auu:
Ha OMpEICIICHUE BUJA CEUYCHUS U
HAXO0KJICHUE €TO0 IJIOIIA/IN.
AKTyanu3upoBath (HaKThl U METObI
IJIJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.

Hcnonb30BaTh Npy peIEHUN 3a1a4
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nupamMubl, KyOa U IpU3Mbl, KOTOpPbIE
IPOXOJIAT Yepe3 ux peopa.
N306paxeHue nepeceueHus
ITOJIyYEHHBIX TIJIOCKOCTEM.
PackpammBanue nocTpoeHHbIX CEYEHU N
Pa3HBIMU [IBETAMHU.

Meron cnenoB s MOCTPOEHUS
ceyeHuid. CBOMCTBA MepeceueHU
psMBIX U II0cKocTen. [locTpoeHune
CEUYECHMI B MUpaMuie, KyOe Mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEW U 3aMUCH 111aroB
MTOCTPOCHHSL.

[ToBTOpEHME MITAHUMETPHH.

TeopeMa 0 MPOMOPLUHUOHAIBHBIX
otpeskax. [logodue TpeyroabHUKOB.
Teopema Menenas. Pacuérsl

B CEUECHMSIX HA BBIHOCHBIX YEPTEkKAX.
Ucropust pa3BUTHS INTAHUMETPUU

U CTEPEOMETPUU

cleyIolue MIaHUMEeTpruIecKue (haKkThl
Y METOJIBL:

Teopembr Daneca u

O MPOIMOPUHUOHAIBHBIX OTPE3KaxX.
AJITOPUTM JI€JICHUS OTPE3KA

Ha 1 paBHbBIX yacteu. Teopema
Menenas.

PaBHOOE IpeHHBIN TPEYTOIBHUK.
PaBHOCTOpOHHUI TPEYTOJBbHUK.
[IpAMOYTOJIBHBIN TPEYTOJIbHUK.
CBOMCTBO cpeaHel JTUHUU
TpeyroiabHuKa. CBOMCTBO OMCCEKTPUCHI
yriia TpeyrojpHuka. CBOMCTBO MeIuaH
TPEYTOJbHHUKA.

[Tpu3Haku mo100us TPEYTrOIBLHUKOB.
[TonyuaTs npencraBienus 06
OCHOBHBIX 3Tanax pa3BUTUS TEOMETPUU
KaK COCTaBHOM yacTu (pyHIamMeHTa
Pa3BUTHUS TEXHOJIOT MU

B3anmuoe pacniosioxenue
IPSAMBIX B IIPOCTPAHCTBE

B3anmHoe pacnonoxeHue npsMbIx

B IpocTpaHcTBe. CKPEIMBAIOIIMECS
npsiMble. [ [pu3Haku ckpemuBarmmxcs
MPSIMBIX.

[TapaiutenbHbIe psMBIE

KinaccudunmpoBats B3auMHOE
PacnoJIOKEHUE MPSIMBIX

B IPOCTPAHCTBE, UILITIOCTPUPYSI
PUCYHKaMU U IPUBOISI TIPUMEPHI
Y3 PEaIbHOM KU3HMU.

45



OdenepanbHas pabouas nporpamma | Maremaruka. 10—11 kmaccsl (yrmyOn€HHBINH YPOBEHB)

B IIpocTpaHcTBE. Teopema

0 CYILIECTBOBAHHUH U €IMHCTBEHHOCTH
IIPSIMOM MTapajuIeIbHOW TaHHOU
MIPSIMOU, MPOXOJSIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIe)KALEH

Ha JAaHHOU NPSIMOM.

JleMMa 0 epeceyeHnH napaIeabHbIX
IPSIMBIX IJIOCKOCTBIO. [1apamiensHOCTS
TpEX NMpsAMBIX. Teopema o TpEx
NapajuIeIbHbIX IPSIMBIX.

Teopema 0 CKpeIMBAOIMXCS IPSIMBIX.
[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MAPAILIEIIBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX GUTyp B apamiebHOM
ITPOEKLUH.

I{eHTpasbHAs IPOEKLIHUS.

Yo ¢ COHanpaBIEHHBIMHA CTOPOHAMH.
Yroa Mexay npsiMbIMH.

3ajaun Ha OKa3aTENbCTBO U
UCCIIEJOBAHNE, CBSI3aHHBIC

C PACIOJIOKEHUEM NPAMBIX

B IIPOCTPAHCTBE

Jloxa3bIBaTh TEOpEMY

0 CYyILIECTBOBaHUH U €IMHCTBEHHOCTH
NapajljIeIbHOU IPAMOU, IPOXOIAILEH
4yepe3 TOUKY IPOCTPAHCTBA U HE
JIeXKAILEeW Ha APYTOU IIPSAMOM; JIEMMY

0 IepEeCeYEHUH TUNIOCKOCTU ABYMS
napaJiyIeIbHBIMU PSIMBIMU; TEOPEMY

0 TPEX MapajIeabHbIX MPSIMBIX.
JloKka3bIBaTh IPU3HAK
CKPELIMBAIOIINXCS MPSAMBIX, TEOPEMY

O CKpPEILMBAIOIINXCS MPAMBIX.
JIoKa3bIBaTh TEOPEMY O PABEHCTBE
YTJIOB C COHAIIPABICHHBIMA CTOPOHAMHM.
OOBSCHATH, UTO HA3bIBAETCS
napaJijIebHbIM U HEHTPAIbHBIM
IPOEKTUPOBAHNUEM U KAK BBIIIOJHSAETCS
MIPOEKTUPOBAHKE (PUTYDP HA MJIOCKOCTb.
JloKa3bpIBaTh CBOMCTBA MAPAJLIEIBHOTO
MIPOEKTUPOBAHMS.

N300paxxats B mapajuieabHON
MPOEKIUU Pa3HbIE TEOMETPUUECKUE
(urypsl.

Pemate cTepeoMeTpudeckue 3a1auu
Ha JI0Ka3aTeIbCTBO U UCCIIEJOBAHUE,
CBSI3aHHBIE C PACIIOIOKEHUEM IPSIMBIX
B IIPOCTPAHCTBE.
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[TpoBoANTH MOKa3aTENbHbIC
paccyXaeHUs IPU PeIIeHUU
r€OMETPUYECKUX 3a]1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AHAJIM3UPOBATD U
OLIEHHBATh YTBEPKACHUS C LENbIO
BBISIBJICHUS JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMH.
MoaenupoBaTh peabHbIE CUTYyaIHH,
CBSI3aHHBIEC CO B3aMHBIM
PacmoI0KEHHUEM MPSMBIX

B MIPOCTPAHCTBE, Ha SI3bIKE TECOMETPHUU.
NccnenoBarh mOCTpOCHHBIE MOJIETTH
C UCTIOJIb30BAaHUEM T'€OMETPUICCKUX
NOHSTHUH U TEOpEM, annapara ajireopsl,
1U(POBBIX PECYPCOB.

[TomyuaTs npencraBiaeHue

0 LIEHTPAJIbHOM IPOEKTUPOBAHUHU

1 00 UCTOpUHU PadOT MO TEOPUHU
MEPCIEKTUBBI

[TapayenbHOCTD MPSIMBIX
U TUIOCKOCTEN
B IMPOCTPAHCTBE

[ToHATHA: MapaIIIEIbHOCTD NPSIMOM U
IUIOCKOCTHU B IIPOCTPAHCTBE.

[Ipu3Hak mapajuieIbHOCTH MPSIMOU U
mIockocTy. CBOMCTBA NAapaJIEIbHOCTH

Kinaccudunuposats B3auMHoe
PacToI0XKEHHUE TPSMOH U TIIOCKOCTH
B IIPOCTPAHCTBE, IPUBOJIS
COOTBETCTBYIOIIHNE TPUMEPHI
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IIPSIMOU U TUIOCKOCTH.
['eomeTpuueckue 3amaun

Ha BBIYHCJICHUE U JOKA3aTECIbCTBO,
CBSI3aHHBIE C MAPAIETbHOCTHIO

I[MPSAMBIX U IUIOCKOCTEH B IMPpOCTPAaHCTBC.

IlocTpoenue ceuenus, MpOXOIAIIETO
4yepe3 JaHHYIO NPSIMYIO Ha YEPTEKE U
MAPAUIEIIBHOTO JIPYTOM MPSIMOU.
Pacuér otHomenuit. [lapamiensnas
IPOEKLHUS, IPUMEHEHUE

JUISI IOCTPOEHUS ceueHuH Ky0a

U NapajuiesIenunesa.

CBoiicTBa napayieaenuIe1a i Ipu3Msl.

[Tapamnenbabie miockocty. [IpuzHaku
MapaAJIIETBHOCTH ABYX IJIOCKOCTEM.
Teopema 0 nmapajIeIbHOCTH U
€IUHCTBEHHOCTH IJIOCKOCTH,
MPOXOAIIEH Yepe3 TOUKY, HE
MIPUHAJICIKAILYO0 JAHHOM MIJIOCKOCTH U
CJICJICTBMS U3 HEE.

CBoiicTBa NapaJJIEIbHbIX IIIIOCKOCTEN:
0 TIAPAJUICIILHOCTH MPSIMBIX
IIEPECECUCHUS TIPU NIEPECEYEHNUU JBYX
MAPALIENbHBIX INIOCKOCTEN TPETHEM;
00 oTpe3kax mapayieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKTY NapaIeIbHbIMU

U3 PEAIbHOM KU3HMU.
@opMyIUpPOBaTH ONPENCIICHUE
MAPALIETBHBIX IPSMOM U TIOCKOCTH.
Jloka3pIBaTh NpU3HAK

0 MapajuIeJIbHOCTU NPSIMOU U
IIJIOCKOCTH; CBOMCTBA I1ApAJUIEIIbHOCTH
IIPSIMOU U TIJIOCKOCTH.

Pewats crepeomeTpruueckue 3a1aun
BBIYMCIICHUS U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MMaPaIEIbHOCTHIO
IIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
Pemats npakTrueckue 3agaun

Ha IIOCTPOECHUE CEUEHNHN HA YEPTEKAX
TEeTpaj’apa U napajuielIenuIeaa.
Pemate ctepeomerpruueckue 3anaum,
CBSI3aHHBIE C IIOCTPOECHUEM CEYECHUH
IJIOCKOCTBIO.

[IpoBOAUTE TOrMYECKU KOPPEKTHBIE
JIOKa3aTeJIbHBIC PACCYXKICHUS

MIPU PELICHUHA T€OMETPUUYECKUX 33724
CBSI3aHHBIX C MAPAIETBHOCTHIO
IJTIOCKOCTEM.

CpaBHHBATh U aHAIU3UPOBATH
peaibHbIE CUTYalllH, CBA3aHHBIC

C ITapaAJICIbHOCTBIO IPSIMOU U
IUIOCKOCTH B IPOCTPAHCTBE;
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IUIOCKOCTSAMM; O IEPECEUCHUH MPSMOMN
C ABYM$ ITapaljIeIbHBIMU IUIOCKOCTSIMU

MOJCIUPOBATH PCAJIBHBIC CUTYAalllH,
CBA3aHHBIC C IIApAJJICIIbHOCTBIO
I'[pSIMOfI U IIJIOCKOCTH B ITPOCTPAHCTBC,
Ha A3BIKC I'COMCTPHUU

IleprieHIMKYISAPHOCTD
IIPSAAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema [Mudaropa
Ha IUIOCKOCTH, TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IpsIMOYTOJIBHOT'O
napaJjuiesnenunena. Beraucnenue aimH
OTPE3KOB B KyO€ U MPsIMOYTOJIbHOM
napajuIeIenunese.
IlepnieH UKy IAPHOCTD NMPSIMOM U
mrockocTu. [lprusHak
MIEPIIEHINKYJISIPHOCTH NPSMOU U
IIJIOCKOCTH. Teopema o CyLeCTBOBAHUHU
Y €JMHCTBEHHOCTH IIPSIMOU,
MIPOXOJAILIEH YEPE3 TOUKY
IPOCTPAHCTBA U IEPIIEHIUKYIISIPHON
K I1ockocTH. I1nockocTu u
MIEPIICHINKYJISIPHBIE UM NIpsAMast

B MHOT'OTPAaHHHKAX.
IleprieHIMKy ISP M HAKJIIOHHAS.
[TocTpoenue nepneHauKkyIsapa

U3 TOYKH HA NPSIMYIO.

Teopema o TpEX neprneHIuKyIsIpax
(npsimasi 1 oOpatHas).

AKTyanu3upoBaTh (GaKkThl U METOIbI
IJIAaHUMETPUH, PEIICBAHTHBIEC TEME,
IIPOBOAUTH aHAJIOTHH.
DopMyJIMpPOBATH ONPEEICHHUS
NEPNEHNKYJIIPHBIX MPSIMBIX

B IPOCTPAHCTBE; ONPEACIICHUE MTPSIMOU,
NEPIEHIUKYJIAPHOU K INIOCKOCTH.
JIoKa3pIBaTh: JIEMMY

0 NEPIEHAUKYIAPHOCTH ABYX
NIapaJuIeIIbHBIX IPSAMBIX K TPEThEU
IIPSIMO; TEOPEMBI O CBSI3U MEXKIY
NapaJuIeIbHOCTBIO MPSMBIX U UX
NEPIEHINKYJIAPHOCTBIO K INIOCKOCTH.
JIOKa3pIBaTh: TEOPEMY, BBIPAXKAIOLLYIO
IIPU3HAK NIEPIICHINKYJISIPHOCTHU IPSIMOM
U IIJIOCKOCTH; TEOPEMY

0 CYILECTBOBAaHNUU U €IUHCTBEHHOCTH
IIPSIMOU, MTPOXOJAIIEH YePE3 JaHHYIO
TOYKY U IIEPIEHAUKYIAPHON K JAHHOU
IUIOCKOCTH.

N3o06pakaTth B3aMMHO
NEPHEHANKYIISIPHBIE PAMYO
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Yroa MexXy CKpeIUBaKOIIMUCS
npsMbIMU. [IoHCK eprIeH TUKYISIPHBIX
IPSIMBIX C IIOMOILBIO
NEPNEHINKYJIPHBIX TUIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHHUE.
IlocTpoenue cedyenuii Ky0a, MpU3MBbl,
NPaBUJIbHOW MUPAMHJIBI C TOMOILBIO
OPTOTOHAJIBHOM MPOEKIUU.
CummMmeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO IUIOCKOCTH. [ [mockocTn
CUMMETPHI1 B MHOTOTpaHHUKAX.
[Ipu3Hak nepneHANKYISIPHOCTH
IIPSIMOM U IIJIOCKOCTH KaK CJIEICTBUE
cummerpun. [IpaBuiibHbIE
MHOTOI'paHHHUKHU

Pacuér paccTosiHull OT TOUKH

10 TII0cKOCTH. CIIOCOOBI ONYCTUTD
NEPNEHIUKYJIIAPbI: CAMMETPHS, CIBUT
TOYKHU [0 NapajIeIbHON MPSIMOM.
CrBur no HenapasielIbHOU IPsIMOH,
U3MEHEHUE PACCTOSHUM

Y TJIOCKOCTb.
DopMyJIMPOBATH CBOMCTBO
NEPIEHANKYJISIPA IO OTHOIIEHHIO

K IUTOCKOCTH.

[TomyyaThk npencTaBieHUE O 3HAUEHUN
NepHeHauKyJIapa JUist APYrux odnacrei
HayKu ((pu3HKa, YHEPTeTHKA, JTa3epHbIC
TEXHOJIOTUH), B PEATbHOMN KU3HU
(TeXHHKA, OKpY>Karolas 00CTaHOBKA).
Jloka3bIBaTh yTBEPKICHUS, CBSI3aHHbBIC
C MPOEKIMEN NPSIMOX HA TJIOCKOCTb,
HEIEPIICHIUKYJISIPHYIO K 3TOU MPSMOM.
Jloka3bIBaTh TEOpEMY O TPEX
NEPIEHAUKYJIAPAX U TEOPEMY
o0OpaTHyI0 TeopeMe 0 TPEX
NEPIICHIUKYIISIPAX.

[TomyuaTe npencraBiaeHue

00 OPTOrOHAILHOM MTPOEKTUPOBAHUH.
JIoKa3pIBaTh TEOPEMY O NMPOEKIIUU
TOYKHU Ha MPSAMYIO.

Pemate crepeoMerpuueckue 3aaaum,
CBSI3aHHBIE C IEPIICHAUKYJIIPHOCTHIO
IPSIMOU U TIJIOCKOCTH.

Pemarts nmpuknanneie 3ana4u,
CBSI3aHHBIE C HAXOXKJICHUEM
FEOMETPUYECKUX BEJINYMUH.
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Pemate crepeomeTpuyeckue 3anauu,
CBS3aHHBIC C IPUMEHEHUEM TECOPEMBI
0 TPEX NEPIEHIUKYIAPAX,
HaXOXKJICHUEM PACCTOSIHUM,
IIOCTPOCHUEM IIPOCKLIHM.
CpaBHUBATH U aHATU3UPOBATH
YTBEPKACHUS C LIEJIbIO BBIABICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.
AHaIA3UPOBATh U MOAEIIUPOBATH

Ha SA3bIKE TEOMETPUHU PEAIbHBIE
CUTYyalluy, CBSI3aHHbIE

C NEPHEHAUKYJIIAPHOCTBIO IIPSIMOM U
IIJIOCKOCTH; UCCIIE0OBATH IIOCTPOCHHBIE
MOJIEJIA, B TOM YHCJIE U

C UCIIOJIb30BAaHUEM arapara ajreOpbl

VYrael n PacCCTOAHUA

16

IToBTOpEHME: YOI MEXKAY PSAMBIMU
HAa IJIOCKOCTH, TPUTOHOMETPHS

B [IPOU3BOJIBHOM TPEYTOJIbHUKE,
TE€OpEMa KOCHHYCOB.

[lIoBTOpEHHKE: yroy Mexy
CKPELIMBAOIUMUCS IPSIMBIMA

B IIPOCTpaHCTBE. [ 'eomeTpruueckue
METObl BBIYUCIICHUS YTIIa MEXIY
IPSAMBIMU B MHOTOI'PAHHUKAX.

AKTyanu3upoBaTh (GaKkThl U METO/IbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
IPOBOJUTH aHAJIOTHH.
DopMyIMPOBATH ONPEAECICHUE
IBYTPaHHOTO yTJIa.

Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJIOB IBYIPAHHOTO yTJIA.
KnaccuduimpoBatb 1ByrpaHHbIE YIIIbI
B 3aBUCUMOCTH OT UX I'PaJyCHOU MEPHI.
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JIByrpanHslil yrou. CBOHCTBO
JMHEWHBIX YTJIOB IBYTPAHHOTIO yIJa.
[lepnenANKYISIpHBIE TNIOCKOCTH.
CBoiicTBa B3aMMHO NIEPIIEHANKYJIIPHBIX
mrockocren. [Ipuznak
NEPHEHANKYJIIPHOCTH INIOCKOCTEMH;
TEO-pema O MPSMOU NIEPECECUEHUS JBYX
IJIOCKOCTEN MEPIEHINKYIISIPHBIX
TPETHEU INTIOCKOCTH.

[IpssMOyTOIBHBIN apaJIeACTUNE;
Ky0; U3MepeHusi, CBONCTBA
IPSAMOYTOJIBHOTO Mapajieenunea.
Teopema 0 quaroHany NPSMOYTOJIBHOTO
napajuieJIeIIUIe a U CIEICTBUE U3 HEE.
CtepeoMeTpuueCcKUe U TPUKIaTHBIC
3a]1a4y, CBSI3aHHBIE CO B3aUMHBIM
PaCIIOI0KEHUEM IIPSAMBIX U TUIOCKOCTH.
[ToBTOpEHUE: CKpPENMBAIOIIUECS
psIMbIE, TAPAJIEIbHBIE IUIOCKOCTH

B CTAHJAPTHBIX MHOIOTPaHHUKAX.
[Tapa mapasienbHbIX MIJIOCKOCTEN

Ha CKPEILMBAIOLINXCS MPAMBIX,
PACCTOSIHHE MEXIY
CKPELIMBAOIINMHUCS IPSIMbIMH

B [IPOCTHIX CUTYaLIHSIX.

OnyckaHue neprneHanKyJispoB,

@OopMyIMPOBATH ONPEAEIEHNE B3AUMHO
NEPHEHANKYJIAPHBIX IIJIOCKOCTEM.
JIoKa3bIBaTh TEOPEMY O IIPU3HAKE
NEPHEHAUKYJIIPHOCTH JIBYX
IIJIOCKOCTEN.

DopMyIUpOBaThH CIEIACTBUE

(U3 mpu3HaKa) O MEPNEeHIUKYJISIPHOCTH
IUIOCKOCTH, KOTOpasi MEePIEHINKYIISIpHA
IIPSIMOM, IT0 KOTOPOU ITEPECEKAOTCS IBE
IUIOCKOCTH, 3T IIOCKOCTSIM.
JIoKa3bIBaTh yTBEPKICHUS O €T0
CBONCTBAX; TEOPEMY U CIIEICTBUE

13 He€ O JUAroHAJSIX IPSAMOYTOJIBHOIO
napasuleJenunes1a.

Pemats crepeomerpruueckue 3anaun,
CBSA3aHHBIE C IEPIEHANKYISIPHOCTh
IPSIMBIX U TUIOCKOCTEH, UCIIOJIB3Y S
IUTaHUMETpUYECKUE (PAKThI U METOABI.
[IpoBOAUTH JTOTUYECKHU KOPPEKTHBIE
NIOKa3aTEIbHBIE PACCYKICHUS IPU
pELIEHNH F€OMETPUYECKHUX 3a/1ad,
CBSA3aHHBIX C NEPIEHIUKYIIIPHOCTHIO
IIJIOCKOCTEN.

AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE TEOMETPUH pEaJIbHBIC
CUTYAallNH, CBSI3aHHBIE
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BBIYMCIICHUE PACCTOSTHUM OT TOYKHU
JI0 TOYKH; IPSIMOU; TNIOCKOCTH.
Brruuciienue paccTosTHUN MEXTY
CKPEIMBAOIIUMUCS NPSIMBIMH

C ITIOMOIIBIO NEPIEHAUKYIIIPHON
IUIOCKOCTH.

TpéxrpaHHbIi yroy, HEpaBEHCTBA
JUIS1 TPEXTPAHHBIX YTJIOB.

Teopema [Tudaropa, TeopeMbl
KOCHHYCOB U CHHYCOB

JUISL TPEXTPAHHOTO yTJIa. DJIEMEHTHI
chepruuecKoil reoMeTpun:
re0Ie3NYECKUE JINHUM Ha 3eMIIe

C IEPIICHIUKYISPHOCTHIO IPSIMBIX U
IJIOCKOCTEM.

HccnenoBaTh NOCTPOEHHBIE MOJIENH,
B TOM YHCJI€ U C UCIIOJIb30BAHUEM
anmnapara anreopsl.

Pemats npuknagHsle 3a1a4u,
CBSI3aHHBIEC C HAXO0XJICHUEM
reOMETPUYECKUX BEJINYMH

MHororpanHuKu

Cucremarrsanus 3HaHUN:
MHOrorpaHHMK 1 €ro 3JIEMEHTHI.
[Tupamua. Buael nupamun.
[IpaBuiibHas IUpaMua.
[Tpuzma. [Ipsamas u HaKJIOHHAs
npusMsbl. [IpaBriibHas npusma.
[Ipsmoit mapaiuienenune,

IPSIMOYTOJIBHBIN Mapajuienenunen, Kyo.

Beolnykisie MHOTOrpaHHUKU. Teopema
Oiinepa. [IpaBuiibHBIE U
NOJIyIIPABUIIBHBIE MHOTOI'PaHHUKHU

Paborath c yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMeYaHusl,
KOMMEHTapuH.

AHaIU3UPOBATh PEUICHUE 3a/1a4H.
PucoBaThb BbINTyKIJIble MHOTOTPAHHUKH
C 3aJaHHBIMM CBOMCTBAMU,;
BOCCTaHaBJIMBATh OOIIUIN BUT
BBIITYKJIO'O MHOTOTPaHHUKA 10 JBYM
€ro MPOEKIIHUSIM.

JIoka3pIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOT'PaHHHKA.

PucoBaTp BBITyKJIbIE MHOTOTPAaHHUKH
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C pPa3HOM SMJIEPOBOM XapaKTEPUCTUKON;
HCCIIEI0BATh BO3MOXHOCTH IOJIYYEHUS
pe3ynbTaTa Ipu BapbUPOBAaHUU JAHHBIX.
JIoKa3bIBaTh CBOMCTBA MIPABUIIBHBIX
MHOI'OrpaHHUKOB. [Inanuposats
NOCTPOCHHE MPABUIBHBIX
MHOT'OTPaHHHUKOB Ha ITOBEPXHOCTX
IPYTUX IPaBUIIBHBIX MHOTOIPAaHHUKOB

BekTopsl B TpoCTpaHCTBE

12

[loHsATHE BEKTOpPA HA IUNIOCKOCTH

U B IPOCTPAHCTBE.

CyMMma 1 pa3HOCTb BEKTOPOB, PABUIIO
napauIesIeIUIe1a, yMHOKEHHE BEKTOPa
Ha YUCJI0, PA3JIOKEHNUE BEKTOPA

1o 6azucy TpEX BEKTOPOB, HE JIEKALUX
B OJHOM IIJIOCKOCTH.

CkansipHOE IpOU3BECHUE,
BBIYHCIICHUE YIJIa MEXKly BEKTOpaMU

B IIPOCTPAHCTBE.

IIpocTenmmue 3a1aum ¢ BEKTOpaMu

AKTyanu3upoBath (HaKThl U METO/IbI
IJTAHUMETPHUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH aHAJIOTHH.

OnepupoBaTh NOHATUSIMU: BEKTOP

HA IUIOCKOCTH U B IMTPOCTPAHCTBE;
KOMILTaHapHbIe BEKTOPHI. [IpuBOIUTH
npUMephl PU3NIECKUX BEKTOPHBIX
BEJIMYHYH.

OcBauBaTh MpaBusia BHIMOJIHEHUS
JICUCTBUM CJIOKECHMS M BBIYUTAHUS
BEKTOPOB, YMHOKEHUS BEKTOpA

Ha YHUCJIO.

Jloka3bIBaTh MPpU3HAK KOMILUIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3JIOKEHUHU
AH000r0 BEKTOPA MO TPEM JaHHBIM
HEKOMILJIAaHAPHBIM BEKTOpaM
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[ToBTOpEHuUe, 00001IEHNE
U CUCTEMATHU3AIINS 3HAHUH

O6o0u1aroniee NOBTOPEHUE MOHATUN
U METOJIOB Kypca reOMETpUH

10 kmacca, cucTemMaTHu3alys 3HaHU.
Hctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

Pemate cTrepeoMerpuueckue 3amadu
Ha J0Ka3aTeIbCTBO MaTEMaTHYECKHUX
OTHOIIICHUI, HAXO0XKJICHUEC
r€OMETPUYECKUX BETUYHH (JJIUH,
YTJIOB, TJIOIIA/IeH, 00BEMOB).
Hcnons30BaTh npu pelieHUU
CTEPEOMETPUYECKUX 3a]1a4
MJIaHUMETpUUYECKue PaKkThl U METOIBI.
[IpoBOAUTE TOTHYECKH KOPPEKTHBIE
JIOKA3aTENbHBIE PACCYKICHUS

IIPU PELIEHUH CTEPEOMETPUUYECKUX U
MJIAHUMETPUUYECKHUX 3a7ad.
CpaBHUBATH U aHATU3UPOBATH
peaIbHBIE CUTYALlNH U BBISABIISATH
BO3MOXXHOCTb €€ MOJEIUPOBAaHUS Ha
A3BIKE TEOMETPUHU.

MoaenupoBaTh peaJbHYI0 CUTYALUIO
Ha A3bIKE TEOMETPUHU U UCCIIEN0BATH
IIOCTPOEHHBIE MOJIEJIH, B TOM YHCIIE U
C UCIIOJIb30BAHUEM aIllapaTa ajareOphl.
Hcnonb30BaTh KOMIIBIOTEPHBIE
IpOrpaMMBbl IIPU PELIEHUU 33/1a4.
[TomyyaTk npeacTaBieHne 0 TEOMETPUN
KakK O pa3BUBAIOIIECICS HAayKe,
VCCIIEAYIOIIEN OKPYKAKOIIUN MUD,
CBSI3aHHOM C peajbHbIMU 00BEKTAMU,
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ITIOMOTAIOLIEH PEIIUTh PEAJIbHBIE
KU3HEHHBIE CUTYaIlMU O POJIU
CTEpPEOMETPHUHU B PA3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUH.
CpaBHMBATh M aHAJIU3UPOBATH
YTBEPKACHUS C LEIIBIO BBISBIICHUS
JIOTUYECKHU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
UccnenoBath nOCTPOEHHBIE MOAEIH.
Hcnons3oBaTh 1iu(poBbIe pecypehl

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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11 KJIACC
HazBanue KonmuecTtso OcCHOBHBIE BUIBI I€ATEIILHOCTH
OCHOBHOE COJIepKaHHE
pasnena (Tembl) Kypca 4acoB yYaIruxcs
AHanuTHYECKasi TCOMETPHS 15 [ToBTOpEeHME: KOOPAUHATHI BEKTOPA AKTyanu3upoBaTh (HaKThl U METO/IBI

Ha IUIOCKOCTHU U B IPOCTPAHCTBE,
CKQJISIPHOE NPOU3BEIAECHUE BEKTOPOB,
BBIUMCIICHUE YTJIA MEXIY BEKTOpaMHU
B IIPOCTPAHCTBE. Y PaBHEHUE MPSIMOA,
IIPOXOALIEN YEPE3 ABE TOUKH.
YpaBHEHHE TIOCKOCTH, HOPMAJIb,
YPaBHEHHE IJIOCKOCTU B OTPE3Kax.
BekropHoe npousseaeHue. JInnelnbie
HEpPABEHCTBA, JUHENHOE
IPOrpaMMHUpPOBAHUE.

AHQJIUTUYECKHE METOJIbI pacuéTa
yrjia MEXAYy IPSMbIMU U TNIOCKOCTSIMU
B MHOTOTpaHHHKax. @opmyna
pacCTOSIHUS OT TOYKH JO TIIOCKOCTH
B KOOpJIMHATAX.

HaxoxneHue pacCToOsHUNA OT TOYKHU
JI0 TIJIOCKOCTH B KyOe U TIPaBUIIHHOM
MApaMUJIC

TUTAHUMETPHUH, PEIIEBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

CBoauTh AEHUCTBHUA C BEKTOpaMU

K aHAJIOTUYHBIM JICUCTBUSM C UX
KOOpJIMHATAMH.

BcrioMHUTS onpeneneHue CKaspHOTO
YMHOEHUS U €r0 CBOMCTBA.
Bprauciste ¢ TOMOIIBIO CKaJISIPHOTO
YMHOKEHUS IJIMHBI BEKTOPOB, YTJIbI
MEXKy HUMU, YCTAHABIUBATh
MEPIEHIUKYJISIPHOCTh BEKTOPOB.
BriBOIMTE ypaBHEHUE INIOCKOCTH U
dbopmyIly pacCTOSIHUS OT TOUKHU

J10 TIJIOCKOCTH.

Pemats 3amaun, coueras
KOOPJAUHATHBIA U BEKTOPHBIA METO/IBI.
[IpoBOAUTH TOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIC PACCYKICHUS

MIPU PELICHUU TEOMETPUUYECKHX 3a7a4
Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOT'O METO/IA.
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AHanuM3upoBaTh U MOJIETUPOBATh
Ha SI3bIKE T€OMETPHUH peaIbHbIC
CUTYALINH, CBS3aHHBIE BEKTOPAMH U
KOOpJMHATAMHU.

HccnenoBarb NOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCIOJIb30BAHUEM
anmapara anreOpsl.

Hcnonb30BaTh KOMIIbIOTEPHBIE
MIPOrPaMMBI.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHUS
MaTeMaTUKU

[ToBTOpEeHue, 06001IeHNE
Y CUCTEMAaTU3alys 3HaHUI

15

CeudeHnst MHOTOI'PaHHUKOB:
CTaHJAapPTHbIE MHOTOTPAaHHUKH, METO/]
CJIEI0B, CTAHAAPTHBIE IJIOCKOCTH,
MEPECECUEHHUSI IPSIMBIX U INTIOCKOCTEM.
[TapannenbHble IPSMBIE U INIOCKOCTH:
IIapajuIeNIbHbIE CEYCHUS, PACUET
OTHOILICHUH, YTJIbl MEXKIY
CKPEILIMBAIOIIMMHUCS TPSIMBIMHU.
[leprieHIUKYISIPHBIEC IPSIMbBIE U
MJIOCKOCTHU: CTaH/IAPTHBIE MAPBI
NEPHEHANKYJIAPHBIX MIIOCKOCTEN U
MPSIMBIX, CHAMMETPUU
MHOT'OTPaHHHUKOB, TEOpEMA O TPEX
NEPHEHINKYJIIpax, BBIYUCICHUS JJIUH

CtpouTth ceueHusl.

PemaTte crepeoMerpuueckue 3anayu
Ha JI0Ka3aTeIbCTBO MaTEMaTUYECKUX
OTHOILICHUI, HAXO0KICHUE
r€OMETPUYECKUX BEJIMUUH (JIJIUH,
YTJIOB, IJIOIIA/IeH, O0BEMOB).
Hcnonb30BaTh pyu pelICHUU
CTEPEOMETPUYECKUX 3a]1a4
MJIaHUMETpUUYECKUEe PaKkThl U METOIBI.
[IpoBOINUTH TOTHYECKH KOPPEKTHBIE
JIOKAQ3aTENbHBIC PACCYKICHUS

IIPU PEUIEHUN CTEPEOMETPUUECKUX
3a1ay.

CpaBHUBATh U aHATTU3UPOBATh
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B MHOTOTPaHHHKAX.
[loBTOpEeHue: mIomanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI

JUTSE TUTOLa/IeH, COOOpaXkeHus
noao0usl.

[Lnomaay ceuenrii MHOTOrPaHHUKOB:
IJIOIIAM TTOBEPXHOCTEM, pa3pe3aHus
Ha 9acTH, COOOpakeHUs 01001

peasbHble CUTYAIIUH U BBIABIIATD
BO3MOXHOCTb €€ MOJICTUPOBAHUS

Ha SI3bIKE TEOMETPUHU.

MonenupoBaTh peagbHyI0 CUTYaIHIO
Ha SI3bIKE TEOMETPUHU U UCCIIEI0BAThH
MOCTPOEHHBIE MOJIENIH, B TOM YHCIIE U
C UCII0JIb30BAHUEM aIllapaTa aareOpsl.
Hcrnonb30BaTh KOMITBIOTEPHBIE
MPOTPAMMBI TIPU PEIICHUH 3a]1a4

O0BEM MHOTOIpaHHUKA

17

O0béM Tena. O0BEM NPAMOYTOIBHOTO
napajenenunena. 3a1aqu

00 yiBoeHUH Ky0a, 0 KBaaparype
Ky0a; 0 TPUCEKIINH yTIIa.
CrepeomeTprUUeCKUE 3a/1a4H,
CBSI3aHHBIC C 00BEMOM
MPSIMOYTOJIBHOTO Mapalyie/IeuIea.
[IpukianHbie 3a71a4M, CBSI3aHHbBIC

C BBIUHMCIICHUEM 00bEMA
MPSIMOYTOJILHOTO Mapasiesienunesa.
O0BEM NpAMON TPU3MBI.
CrepeomeTpuyuecKue 3a/1auu,
CBSI3aHHBIE C BEIYMCICHUEM O0BEMOB
npssMou npu3mel. [Ipukitagaeie
3aJ1a4M, CBI3aHHBIE C 00BEMOM
IIPSAMOM IIPU3MBI.

CB00OOIHO OonepUpOBaTh NOHATUSIMU:
00BEM Tena, 00bEM MPSAMOYTOJIBHOTO
napasienenunesa.

dopmyarpoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3biBaTh TEOpEMY 00 00bEME
IPSIMOYTOJIBHOTO NTapaJuleenune na,
CJICACTBUSA U3 HEE.

Pa3pe3aTs MHOTOrpaHHUKH,
NEepPEeKJIabIBaTh YaCTH.

Pemats crepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C BBIYUCICHHEM 00bEMa
IPSIMOYTOJIBHOTO NapaJljiesienumnesaa,
HPU3MBI.

CpaBHUBaTh U aHAJTU3UPOBATH
YTBEPKACHHUS C IIENIbIO BBISIBICHUS
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Boruncnenrie o0bEMOB TN

C TIOMOILBIO ONPEENIEHHOTO
uHTerpana. O6bEM HaKJIOHHOU
PU3MBI, TUPAMHU/IBL.

dopmyna 06bEMa MUPaMHU/IBI.
OTtHo1leHHEe 00BEMOB TUPAMUJL

C OOIIUM YTJIOM.
CrepeomMeTpuyuecKUe 3a/1a4H,
CBSI3aHHBIE C 00bEMAMU HAKIIOHHON
IPU3MbI, TUPAMHU/IBL.

[IpukiiagHbIe 3a1a41 IO TEME
«OO0BEMEI TEI», CBI3aHHBIC C 00BEMOM
HAKJIOHHOM NMPU3MBbI, THPaMU/IbI.
[Ipumenenue 06b€MOB. Beiuncnenue
paccTOSHUS 10 TIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
AHanmM3upOBaTh M MOACIUPOBATH

Ha SI3bIKE TEOMETPUU PeaIbHbIC
CUTYaIlNH, CBSI3aHHBIE C 00BEMOM
MPSMOYTOJILHOTO MapajuieNienume/a,
MPU3MBI, TUPAMHU/IBI.

HccnenoBarh NOCTPOCHHBIE MOJIEIH,

B TOM YHCJI€ U C UCTIOJIb30BAHUEM
anmapara anreOpsl.

BBIBOANTE OCHOBHYIO HHTETPATTLHYIO
dbopmyIy 1Tl BEIYUCICHUS 00bEMOB
Tl

Jloka3eiBaTh TEOpEMY 00 00BbEME
HAKJIOHHOW TPHU3MBI Ha TIPAMEPE
TPEYTOJIbHON TIPU3MBI U

JUISl TIPOU3BOJIBHOM MTPU3MBL.
Jloka3wsIBaTh TEOpEMY: 00 00BEME
nupamMubl, GOPMYITUPOBATH CIICICTBHS
U3 Hee: 00bEM yCeUEHHOM MUpPaMU/IBI.
BoiBoauTh opMyty ISl BBIYMCICHUS
00BEMOB YCEUEHHOW MUPAMUJIBI

Tena BpameHus

24

[{unuaapudeckasl MOBEPXHOCTD,
oOpasyronue MUINHIPUIECKON
MOBEPXHOCTH.

CB0OOHO ONIEPUPOBATH MOHATUSIMHU:
IWIHHPHYECKAsT TOBEPXHOCTD,
muHAp. M3ydaTs criocoOb
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HMuwmnsap. Ipsamoii kpyrosoun
uunuHap. [nomans noBepxHOCTH
HWIHHJPA.

KoHnueckas HOBEPXHOCTb,
oOpa3yrolue KOHU4eCKOn
noBepxHocTH. Konyc. Ceuenne konyca
IJIOCKOCTBIO, MapaJlIeIbHON
IJIOCKOCTH OCHOBaHUs. Y CEYEHHBIN
KoHyc. M300paxeHue KOHyCcOB U
YCEUYEHHBIX KOHYCOB.

[1nomaas 60KOBOM MOBEPXHOCTHU U
MIOJIHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpruueckue 3a1auu

Ha J0Ka3aTeJIbCTBO U BBHIYHUCIICHUE,
IIOCTPOCHUEM CEUYCHUW LIWJIMHAPA,
KOHYCa.

[IpukinanHbie 3aa4M, CBSI3aHHbBIC

C LUIUHIPOM.

Cdepa u map.

[lepeceuenue cepsl 1 mapa

c iockocThio. Kacanue mapa u
cdepsbl IoCcKOCThI0. Bua u
M300paKeHHe mapa.

YpaBaenue chepsl. [Tnomans chepsl u
e€ yacreu.

Cummetpus chepsl U mapa.

MOJTYy4YE€HUS HUIUHIPUYECKOU
MTOBEPXHOCTH, UUJIMHJIPA.
N300paxkaTh MUIMHAP U €r0 CeUEHUs
IJIOCKOCTBIO.

CB00OOIHO OneprupoOBaTh NOHATHIMMU:
KOHHMYECKasl IOBEPXHOCTh, KOHYC,
yceu€HHbBIN KoHyC. M3ydarh crmocoObl
MOJTYy4Y€HU KOHUYECKOU MTOBEPXHOCTH,
KOHYycCa.

N300paxkaTh KOHYC U €T0 CEUCHUS
IIJIOCKOCTBIO, TPOXOAIIEN Yepe3 OCh,
Y IUIOCKOCTBIO, TIEPIEHAUKYJISIPHOU

K OCH.

BriBoiuTh GOpMYIIBI 17151 BHIYUCICHUS
OOKOBOI M TIOJTHOM MTOBEPXHOCTEHN TeN
BpauieHus. Pemars
CTEPEOMETPUYECKUE 3aaUH, CBI3aHHbBIC
C TEJaMH BPALCHUS, HAXO0XKICHUEM
I01a 1 OOKOBOI U MOJHON
ITIOBEPXHOCTH, IOCTPOCHUEM CEUECHUH.
Hcnonp30BaTh IpU PELIEHUH 3a1a4
TUIaHUMETpUYECKHe (DaKThl U METOIBI.
CpaBHUBATh U AaHAIM3UPOBATH
YTBEPKACHUSA C LIETBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUU.
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CrepeoMeTpHuuecKkue 3aaauu

Ha JI0KA3aTeJIbCTBO U BBIYMCIIEHHUE,
CBSI3aHHBIE CO cepoil U mapom,
MMOCTPOEHUEM UX CEYCHUU
IJIOCKOCTBIO.

[IpuknanHbie 3aa4M, CBSI3aHHbBIC
co cepoil u mapom.
IToBTOpEHME: OKPYKHOCTD

Ha MJIOCKOCTH, BBIYUCIICHUS

B OKPY>KHOCTH, CTaHapTHbHIC
MOJ00USL.

Pa3znuunbie KOMOMHALIMM TET
BpAaIlEHUSI U MHOTOTPAHHHUKOB.
3agaun 1o Teme «Tena u TOBEepXHOCTH
BpaICHUS»

AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE TEOMETPHUH peaIbHbIC
CUTYaLINH, CBA3aHHBIE C KOHYCOM

U [IWJIMHAPOM.

HccnenoBarb NOCTPOCHHBIE MOJIEIH,

B TOM YHCJI€ U C UCTIOJIb30BAHUEM
anmnapara anreopsl

AKTyanu3upoBaTh (PaKThl U METOJIbI
IUIAaHUMETPUH, PEIEBAaHTHBIE TEME,
IIPOBOAMUTDH AHAJIIOTHH.

CB00OOIHO OneprupoOBaTh NOHATHIMMU:
cdepa u map, HEHTP, paauyc, TUaMeTp
cdepsl U mapa.

HccnenoBarh B3aMMHOE PaCIIONOKEHUE
cepbl U MIOCKOCTH.

DopmMynUpOBaTh ONPEACIICHUE
KacaTeJlbHOM IIOCKOCTHU K cepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
IpU3HAKE KacaTeJIbHOM MIIOCKOCTH.
BoiBoguTh hopMyny sl BRIUMCIEHUS
oA ceprl uepes paauyc chepsl.
Pemate cTepeoMeTpuueckue 3a1auu,
CBsI3aHHBIE CO Cepoii U IapoM,
HaXO0XKJIEHUEM IUIOIaau cepbl U eé
qyacTe, MOCTPOCHUEM CeueHUM chephl
U 11apa.
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AHaTM3UPOBATh U MOJICITUPOBATH

Ha SI3bIKE TEOMETPHUH PEaThHBIC
CUTYAIlNH, CBSI3aHHBIC C TIIAPOM U
cdepoit.

PemmaTte mpocThie 3a7a4n, B KOTOPBIX
GbUrypupyroT KOMOMHAIINH TEJ
BpaIlleHUs] 1 MHOTOTPaHHUKOB.
Hcnonp30BaTh NpH peIICHUU 3aad,
CBSI3aHHBIX CO c(pepoit u mapom,
TUTAHUMETPHYECKHUE (PaKThI U METO/IBI.
Pemate crepeomeTprudeckue 3a1au,
CBSI3aHHBIC C TEJIAMH BPAIICHUS,
IIOCTPOCHUEM CEUYECHUH TEJI BPAILCHHUS],
C KOMOWHAITUSAMU TEJl BPAICHUS U
MHOTOTPaHHHUKOB.

[TpoBOIUTH TOTUYECKH KOPPEKTHBIE
JI0Ka3aTeNbHBIE PACCYKIACHHUS

MIPY PEIICHUN T€OMETPHUECKHX 3a71ad,
CBSI3aHHBIX C TIEPIICHANKYISIPHOCTHIO
IIJIOCKOCTEM.

AHaTM3UpOBaTh U MOJICIMPOBAThH Ha
SI3BIKE TEOMETPHUH PeaTbHbIC CUTYAIINH,
CBsI3aHHBIC C MHOTOT'PAHHUKAMU.
HccnenoBath NOCTPOEHHBIE MOAENH,

B TOM YHCJIC U C UCIIOJIb30BaHUEM
amnmapara anreOpsl
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[nomaay noBepXHOCTH
1 00BEMBI KPYTJIBIX TN

O0bEM unuHapa. Teopema

00 00BEME TPSAMOTO HIJIMH/IPA.
[Tmomaan OOKOBOM M MOJIHOM
MTOBEPXHOCTH ITWIHH/IPA.
Brraucnenne o0bEMOB T

C IIOMOIIBIO OIPENEIEHHOTO
unTerpana. O0bEM KoHyca.

[Tnomaau 60KOBO U MOTHOM
MMOBEPXHOCTHU KOHYCA.
CrepeomeTpruyecKue 3a/1a4u,
CBSI3aHHBIE C BEIUUCIICHUEM 00BEMOB
UIMHAPA, KOHYCA.

[Tpuknanneie 3agaun o Teme «OO0bEMBI
Y TUJIOIA/IA TIOBEPXHOCTEN TeTl.
OO0BEM 1Iapa 1 mapoBOro CEKTOpA.
Teopema 06 00bEMe mapa. [Lnomans
cdepsl.

CrepeomeTprUyuecKue 3a/1a4uu,
CBSI3aHHBIC C BBIYHMCIICHHEM 00HEMOB
niapa, apoBOro CErMEeHTa, apoBOro
CEKTOpa.

[IpukitaHbIe 3a1a41 IO TEME
«OOBEMEI TET», CBI3aHHBIE

¢ 00bEMOM 11apa U MIIOLAbI0 ChHEpPHI.
CoOTHOIIECHUS MEXIY TIOMAIMU
MOBEPXHOCTEN U 00bEMaMU MOT00HBIX

CB00OOIHO OmEpPUPOBATH MOHSATUSIMU:
00BEM Tena, MIOoNaaAb MOBEPXHOCTH.
@opMyIMpOBaTh OCHOBHBIE CBOWCTBA
00BEMOB.

Jloka3wsIBaTh TEOpEMBI: 00 00BEME
HUIMHIpa; 00 00BEME KOHYCA.
BreiBoauTh hOpMyIIBI 1Sl BEIYUCIICHUS
00BbEMa yCEUEHHOTO KOHYCA.
HccnenoBath NOCTPOEHHBIE MOAENH,

B TOM YHCJIE U C UCTIOJIb30BAHUEM
anmnapara ajareOpsl.

3HaTh BO3MOXKHOCTHU PEIICHUS 3a7a4
Ha [IOCTPOEHUE LIUPKYJIEM U TUHEUKOM,
0 KJIACCUYECKHUX Hepa3pelInMbIX
3aavax.

CB0OOIHO ONIEPUPOBATH MOHATUSIMHU:
IapOBOM CETMEHT, IIAPOBOU CJIOH,
IapOBOM CEKTOP, OCHOBAHUE U BHICOTA
CEerMEHTa, OCHOBaHHUE U BhICOTA
IIapPOBOTO CJIOS.

BriBoauTh hOPMYITBI 1JT1 HAX 0K ICHHUSI
00BEMOB IAPOBOTO CETMEHTA,
IIAPOBOTO CEKTOPA, IO U CHEPBHI.
Joxa3siBaTh TeOpeMy 00 00BbEME 11apa.
Pemate cTepeoMerpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM I1apa, MapOBOTO
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TEI.

[TonoOHbIE TeNa B MPOCTPAHCTBE.
N3menenne 00bEMa rpu mo100uu.
CrepeomeTpruyuecKUe 3a/1a4H,
CBSI3aHHBIC C BEIYMCIICHHEM 00BEMOB
TEJI U TJIOIIAJIEN TIOBEPXHOCTEN

CETMEHTAa, AapOBOT0 CEKTOPA,
IJIOIIAIbIO C(EpHI.

CpaBHUBATh U aHATM3UPOBATH
YTBEPIKICHUS C IIETBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCy XJICHUM.
AHaIM3UPOBATH U MOJICTTUPOBATH

Ha SI3BIKE TCOMETPUU PEATbHBIC
CUTYaIl1H, CBS3aHHBIE C 00BEMOM
apa, IapoBOro CErMeHTa, MapoBOTo
CErMEHTa, TJI0IIAIbI0 CEpHI.
CB000OIHO OTIEPUPOBATH TOHATUEM:
mo00HbIE TejIa B MPOCTPAHCTBE.
Beraucnsate 00bEMBI TEJT ¢ TOMOIIIBIO
OIPEEIEHHOrO UHTErpaa.

Pemate crepeoMerpruueckue 3a1aum,
CBSI3aHHBIC C COOTHOILICHUSIMU MEXKTY
TJIOIIAISIMU TTIOBEPXHOCTEH 1
00BbEMaMU OTOOHBIX TEI.
[TpoBOIUTE TOTUYECKH KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYKICHHS

TIPY PEIICHUN Te€OMETPHUECKUX 3a1ad,
CBSI3aHHBIX C BBIYMCICHHEM 00BbEMOB
TEJ C MOMOIIBIO ONPENECIEHHOTO
WHTETpaja, HaX0XXJICHHEM
COOTHOIIICHHSI MEXTY TIIOMIASTMU
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MOBEPXHOCTEN U 00BbEMaMU MOJOOHBIX
TEN.

AHanu3upoBaTh U MOJICITUPOBATH

Ha S13bIKE TEOMETPUU peaIbHbIC
CUTYyalluu, CBA3aHHbIE C 00BbEMAMU U
MOBEPXHOCTSIMU Te,

Ha JI0Ka3aTeJIbCTBO U Ha HAX0XK/ICHUE
r€OMETPUYECKUX BEJIUUUH

JIBKEHUS

JIBYKEHUs TPOCTPAHCTBA.
Otobpaxxkenusi. JIBuxxeHus u
paBeHCTBO uryp. O61IMe CBOMCTBA
JIBUOKEHUN. BUIbI IBUKECHUN:
napajuiesibHbI IEPEHOC, [IEHTpaIbHAas
CUMMETPHUS, 3€pKajIbHasi CHMMETPHS,
MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus moaoOus. [Ipsmas u
cdepa Ditnepa.

['eomerpuueckue 3a1aun

Ha IPUMEHEHUE TBIKEHUS

[IpuMeHTh NpaBuiia BBITOJIHEHUS
JICUCTBUU CIIOKEHUS U BEIUUTAHUS
BEKTOPOB, YMHOKEHHSI BEKTOpa

Ha YUCJIO IIPU PEIIEHUH 337a4.
Haxoauts KoopinHATBI BEKTOpA

B IaHHOM 0a3UCe U CTPOUTH BEKTOP
10 €ro KOOpAUHATAM.

BcnomMHUTSE onpenenenne CKaasspHOTro
YMHOXEHHUS U €r0 CBOWCTBA.
Bpryuciste ¢ TOMOIIBIO CKaJISPHOTO
YMHOXEHUS IJIMHBI BEKTOPOB, YIJIbI
M€Ky HUMU, YCTaHABIINBATh
MEePIEHAUKYJISIPHOCTh BEKTOPOB.
AHanM3UpoBaTh U MOJICIMPOBATH

Ha S3bIKE TEOMETPUH PEAITBHBIE
CUTYaIlNH, CB3aHHBIC C PU3MUECCKIMHU
BEKTOPHBIMH BEJIMUYUHAMHU.
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Hcnonp30BaTh MU peLIeHUH 3a7ad,
CBSI3aHHBIX C BEKTOpaMU

B IIPOCTPAHCTBE, MNIAHUMETPUUECKUE
(haKThl U METOIBI.

CB00OOIHO OneprupOBaTh NOHATHIMMU:
0TOOpa’keHre IPOCTPAHCTBA Ha ceOs,
JIBIKEHUE TTPOCTPAHCTBA;
HEHTpajIbHasl, OCeBas M 3epKallbHas
CUMMETPHH, TapaJijIeNIbHbIN TEPEHOC;
PaBEHCTBO U nojo0ue duryp.
JlokasbIBaTh yTBEPKIEHUS O TOM, UTO
[EHTpaJIbHAS, OCEBas U 3epKaJIbHAS
CUMMETPUH, NTapAJUIECIIbHBIN IIEPEHOC
SBJIIOTCS] ABUKEHUSIMU. BBITIONHATD
npeoOpa3zoBaHus MO100US.
OmnepupoBaTh MOHATUSIMU: TIPSMAS U
cdepa Ditnepa.

Pemats reomeTpudeckue 3aaauu

C MCTIOJIb30BAHUEM JIBUKECHUU.
Hcrionp30BaTh MPU PEIICHUH 33129
JIBYDKEHUS TPOCTPAHCTBA U UX
CBOKCTBA

[ToBTOpEHue, 00001IeHNE
U CUCTEMAaTHU3aNus 3HAHUU

17

Oo6o0maroree MOBTOPEHUE IOHATHNA U
METOJ/IOB Kypca T€OMETPUHU
10—11 kmaccoB, cucTemMaTu3aus

Pemarts crepeoMeTpuueckue 3a1adu
Ha JOKa3aTeJILCTBO MaTEMaTHYECKUX
OTHOIICHUHN, HAXO0XKJICHHE
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3HaHUU.

Hcropus pa3BUTUS CTEPEOMETPUU KaK
HAYKHU U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOI U

reOMETPUYECKUX BETUYHH (JJIUH,
YTJIOB, TUIOMIA/IeH, 00bEMOB).
Hcrnonb30BaTh IPU PELLIEHAN
CTEPEOMETPUUECKUX 3a1a4
IUTAHUMETPUYECKHUE (PaKThI

Y METOJIBL.

[IpoBOINUTE TOTMYECKH KOPPEKTHBIE
JIOKA3aTeJIbHBIE PACCYKACHUS

IIPU PELIEHNUN CTEPEOMETPUYECKHUX

Y IUTAHMMETPHUYECKHX 3a/1a4.
CpaBHUBATh M AaHAJIU3UPOBATH
peasbHbIE CUTYALIU U BBISBIIATH
BO3MOXKHOCTb €€ MOACIUPOBAHUA

Ha S13bIKE TEOMETPHUH.
MonenrpoBaTh peaJIbHyIO CUTYaLUIO
Ha SI3bIKE TEOMETPUHU U UCCIIEI0BATH
MOCTPOEHHBIE MOJIENIH, B TOM YHCIIE
Y C UCHOJIB30BAHKMEM ammapara
anreOpsl.

Hcronb30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbl [IPU PELLICHUU 3a]1a4.
[Tosry4aTs npencTaBiIeHAE O TEOMETPUN
KaK O pa3BUBAIOLLIEHCS HAayKe,
UCCIENYIOLIEN OKPYKAIOINWN MUD,
CBSI3aHHOM C peasibHbIMU 0ObEKTaMHU,
MIOMOTAIOILIEN PEIINTh PEAIbHBIE
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YKU3HEHHBIE CUTYALIMU O POJIU
CTEPEOMETPUH B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOI U

OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYUEBHOTI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

IHOACHUMTEJIBHAA 3AIIMCKA

VY4eOHbili Kypc «BeposTHOCTb M CTaTUCTHKA» YIUIYOJIEHHOTO YpPOBHS SIBIISETCS
POJOJDKEHUEM U PAa3BUTHEM OJAHOMMEHHOr0 y4eOHOro Kypca yriiyOJIEHHOrO YypOBHS
HAa ypOBHE cpeaHero oOmiero oOpa3oBaHus. YueOHbIM Kypc MpelHa3HAauYeH
st popMupoBaHusl Y 00ydaroUMXcsl CTATUCTUYECKONW KYJIbTYpPhl U MOHUMAHUS POJIHU
TEOPUHU BEPOATHOCTEM KAK MATEMAaTHYECKOTO MHCTPYMEHTA Ul U3YyYECHMS CIy4anlHbIX
COOBITUH, BEeIMUUH U TporeccoB. [Ipu u3yuenun Kypca oOoramaroTcsi IpeacTaBIeHUs
oOydJaroniuxcst 0 MeToAax MCCleI0BaHUs U3MEHUYUBOTO MUpPA, PA3BUBAETCS OHUMAHUE
3HAYUMOCTU U OOIIHOCTM MAaTEMAaTHYECKUX METOJIOB IMO3HAHMSI KaK HEOThEeMJIEMOM
Y4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

CopeprxaHue yueOHOro Kypca HalpaBjeHO Ha 3aKpeIUIeHUEe 3HaHUM, TOJTyYEHHbBIX
Opy M3y4YeHHHM Kypca Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHHs, U HAa pPa3BUTHUE
IIPEACTABICHUNA O CIy4alHbIX BEJIMYMHAX W B3aUMOCBSA3SIX MEXAY HUMH Ha BaXKHBIX
IpUMeEpax, CHOKEThl KOTOPBIX IMOYEPHHYTHI M3 OKpy’Karowmero mupa. B pesynbprare
y oOywarommuxcsi JODKHO  c(HOpPMHpPOBATHCS  MPEACTAaBICHHE O  Hambolee
yHOTPEOUTENBHBIX U OOIMIMX MATEMAaTUYECKUX MOJENSAX, UCHIOIb3YyEMbIX JUIsl ONUCAHMS
AHTPOIOMETPUYECKUX U AeMOrpaduUYeCKUX BEIMUMH, TOTPEITHOCTEN B pa3IuyHbIe poJa
U3MEpPEHUAX, JUINTETBHOCTH  O€30TKa3HOW paboThl TEXHUYECKUX  YCTPOICTB,
XapaKTEPUCTUK MAaCCOBBIX SIBJIEHUI U MPOLIECCOB B 00IIECTBE. YUEOHBIN KypC SBISETCS
0a30i1 11 OCBOEHHS BEPOSITHOCTHO-CTATHCTHYECKMX METOJO0B, HEOOXOJMMBIX
CIICLIMAJIMCTAM HE TOJBKO HHXKEHEPHBIX CHEUHUAIBHOCTEW, HO TAKKE COLIMAJIBHBIX U
IICUXOJIOTUYECKUX, TMOCKOIbKY COBPEMEHHBIE OOIECTBEHHbIC HAyKH B 3HAUMTEIHHOU
Mepe KCIONb3YIOT annapar aHaiau3a 0oJapInX AaHHbIX. LleHTpanbHyto YacTh yueOHOTO
Kypca 3aHMMaeT oOCyXJECHHE 3aKOHAa OOJBIIMX 4YHcesl — (YHIaMEHTaJbHOTO 3aKOHa
IPUPOJIbI, UMEIOLIETO MATEMAaTUYECKYIO (POPMATHU3ALIHIO.

B cooTBeTrcTBMM € YyKa3aHHBIMH LEISIMH B CTPYKType YyueOHOro Kypca
«BeposiTHOCTP M CTaTUCTHKa» Ha YIrIyOJEHHOM YPOBHE BBIAEICHBI OCHOBHBIE
cozxepxkarenbHble JUHUU: «CiydailHble COOBITHSL UM BeposATHOCTH» M «CiyyailiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMuMO OCHOBHBIX JTMHUHM B YUEOHBIN KypC BKIIOUEHBI DJIEMEHTHI TeOpHH Tpados
U TEOPUU MHOXECTB, HEOOXOJUMbIE JJIsl MOJHOLEHHOTO OCBOCHHUSI MaTepuaia JaHHOTO
y4eOHOTO Kypca U CMEKHBIX MATEMAaTHUECKUX Y4eOHBIX KYypCOB.

Copepxxanue nuHuu «CnydaiiHble COOBITHSI U BEPOSITHOCTH» CIY>KUT OCHOBOM
s (QOPMHUpPOBAaHUS MPEICTAaBICHUM O paCHpelesIeHUHd BEpPOSTHOCTEM MEXIy
3HAYEHUSIMU CIIyYalHbIX BEJIMYMH. BaKHyl0 4acTb B JTOU CONEPKATEIBHOU JIMHUU
3aHUMAaeT U3yYeHHE TEOMETPUUYECKOTO U OMHOMHUAIBHOTO pacipeieIeHui 1 3HAKOMCTBO
C UX HENPEPHIBHBIMU aHAJIOTaMM — ITOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIIPEACICHUSIMM.
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Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMHM  BEJIMYMHAMU U
pacrpeielIeHUsIMH, aKIICHTUPYIOT BHUMaHUE OOyYalolUXCs Ha OMUCAHUU U U3YYEHUU
CIIy4allHBIX SIBJICHUH C TOMOIIBIO HENpepbhIBHBIX (GyHKIMNA. OCHOBHOE BHUMAaHUE
YAENSIETCS MOKA3aTeIbHOMY U HOPMAJIbHOMY PaCIpEICICHUSIM.

B y4uebHOM Kypce mpenycMaTpuBaeTCss 03HAKOMUTEILHOE U3YUYEHUE CBSI3U MEXKTY
CIIy4yallHBIMM BEJIMYMHAMU W ONHMCAaHUE H3TOM CBA3UM C MOMOIIBI0 Kod(hPuimeHTa
KOPPEJISIIIUU U €70 BBIOOPOUHOI0 aHAJIOTa. DTH 3JIEMEHTHI COJIEPKAHUS PA3BUBAIOT TEMY
«JlnarpaMmbl paccerBaHus», U3YYEHHYIO Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusl,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KyPCOB alreOpbl U TEOMETPHUH.

Emé onun sneMeHT coaepkKaHus, KOTOPbIM MpeaaraeTcs Ha O3HAKOMUTEIbHOM
YPOBHE — TIOCJIEIOBATEIHHOCTh CIIy4alHBIX HE3aBUCHUMBIX COOBITUM, HACTYMAIOIINX
B eAuHUIly BpeMeHHu. O3HaKOMJICHHE C paclpelieIeHHEM BEpOSITHOCTEH KOJMYecTBa
TaKUX COOBITHI HOCUT Pa3BHBAIOIIUN XapaKTep U SBISETCSA aKTyaJbHBIM IS OyIyIIux
aOUTYypHEHTOB,  TOCTYMAIOUIMX Ha  y4eOHbIe  CHEIUAIbHOCTH,  CBSI3aHHBIC
¢ OOIIECTBEHHBIMU HayKaMU, IICUXOJIOTUEN U YIIPaBICHUEM.

Ha usyuenne yuyeOHOTro Kypca «BeposSiTHOCTh M CTaTUCTHMKA» Ha YIIIyOJIECHHOM
ypoBHe oTBoauTcs 68 dacos: B 10 knacce — 34 yaca (1 gac B Henemo), B 11 kiacce —
34 gaca (1 gac B HEEIO).

COIEPKAHUE OBYUEHUA
10 KUIACC

I'pad, cBszHBIN rpad, myTtd B rpade: nukibl U 1end. CteneHb (BaJIGHTHOCTD)
BepmuHbL. ['padbr Ha iockocTu. JlepeBbs.

CnydaliHble SKCIEPUMEHTHI (OMBITBI) M Cly4dallHblE COOBITHS. DIJIEMEHTApHBIE
coObiTust (UcxoAbl). BeposTHOCTh chydailHOro coObiTus. bin3ocTh 4YacToThl U
BEpOSITHOCTU COObITHI. Cily4ailHble OMNbBITHI C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Onepanuu Haja COOBITUSAMH: TepeceyeHue, OO0bEAUMHEHUE, MPOTUBOIOIOKHbBIC
cobbITHsl. J{narpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHasE BEPOSITHOCTb. YMHOXKEHHE BEPOSTHOCTEW. JlepeBO  CiydailHOTO
skcniepuMenTa. Popmyisia nonHou BeposTHocTH. Dopmyna baneca. HeszaBucumeblie
COOBITHS.

bunapHblii ciydyaliHbId ONBIT (KMCHBITAHKWE), ycleX M Heyaadya. HeszaBucumbie
ucnbiTanusa. Cepusi HE3aBUCUMBIX HCHBITAHUN 10 mepBoro ycmexa. llepecraHoBku u
dakropuan. Yucno coueranuii. Tpeyronpauk [lackans. ®opmyna 6unoma HeroToHa.

Cepust He3aBUCUMBIX uchbIiTaHul bepryiu. CiyyailiHblii BBIOOp U3 KOHEYHOMU
COBOKYITHOCTH.

Cnyuaitnas BenuunHa. Pactipegenenue BepostHocTell. Jluarpamma pacnpeiesieHus..
Onepauun Haja cllydyallHBIMU BeJIMYMHAMU. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl
pacnpeneneHui, B TOM YKCJIe T€OMETPUUECKOEe U OMHOMHUAIBHOE.
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11 KVIACC

CoBMecCTHOE pacnipeeICHUE IBYX CIIy4YalHbIX BeIUYuH. He3aBucrumbie ciiyyaHbIe
BEJIMYMHBI.

MatemaTuyeckoe OXuJaHuEe ciaydailHOW BeaumuuHbl (pacnpenenenusi). IIpumepsr
NPUMEHEHUSI MaTEMaTUYECKOro OXKHMAAaHMs (CTpaxoBaHUE, JIOTepes). MaremaTnueckoe
OXHjJaHue OWHApHOW ciyyallHOM BenWYUHBL. MaTeMaThyecKoe OXUJAHUE CYMMBbI
CIIy4alHBIX BEIMYMH. MaTeMaTuyecKkoe 0KUJaHue FTeOMETPUUECKOr0 U OMHOMHAIBHOTO
pacrpeaeaeHuu.

Jucnepcust U CTaHIAPTHOE OTKJIIOHEHWE CIy4YalHOM BEJIMYUHBI (paclpeiesieHus).
Hucrniepcuss  OuHapHOW  CiyyallHOW  BENMMYMHBL. MaTemMaTHyeckoe  OXKHJIaHHE
IIPOU3BEICHUS U JUCIIEPCUSI CyMMBbl HE3aBUCUMBIX CIy4YalHBIX BeJM4YuH. Jlucnepcus u
CTaHAAPTHOE OTKJIOHEHUE OMHOMHUAIBHOTO pacnpeneneHus. Jucnepcus u ctangapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACIIPEIETIECHNUS.

HepaBenctBo YeOpiméBa. Teopema UYeOwnmméBa. Teopema bepHymum. 3akoH
O0onpIIMX yKces. BeIOOpOUHBI METOJ UcCCien0BaHU. BrIOOpOUHbIE XapaKTEpUCTUKH.
OueHnBaHKe BEPOSITHOCTU COOBITHS IO BEIOOPOUHBIM JaHHBIM. [IpoBepka mpocrenmmx
TUIIOTE3 C MOMOUIBIO U3YYEHHBIX PACIPEACICHUN.

HenpepeiBuble  ciywaiible  BenuuuHbl. [Ipumepsl. @DyHKIOHS  MIIOTHOCTH
BEPOSITHOCTU paclpezesieHus. PAaBHOMEpHOE paclpelielieHue U €ro CBOWMCTBA. 3ajauH,
IPUBOJSIINE K [TOKA3aTEIBHOMY PacIpeiesICHUI0. 3a1a4y, IPUBOIAIINE K HOPMAJIBHOMY
pacnpeneneHno. OyHKIUA IUIOTHOCTA BEPOSATHOCTU MOKA3aTENBHOTO PACIPENCIICHHS,
(yHKUMS TIOTHOCTH BEPOSITHOCTU HOPMAJIBHOTO pacnpeseneHus. OyHKIus MI0THOCTH
Y CBOMCTBA HOPMAJIBHOT'O PACIIPEICIICHHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHH. 3agaud, MPUBOJSLIUE
K pacrpenenenuto [lyaccona.

KoBapuanusa nByx ciydaiiHbix BeauduH. KoappuuueHT nuHEHON KOppessiuu.
CoBMecTHbIE HAOMIOACHUS JABYX BEIWYUH. BBIOOPOUHBIN KOAI(P(ULIHUEHT KOPPENSLHH.
Paznmuune Mexny JMHEHHOW CBSA3bIO U IPUYMHHO-CIEACTBEHHOW CBA3bIO. JIMHENHAs
perpeccusi, METOJ] HAMMEHBIINX KBAIPaTOB.

IHPEAMETHBIE PE3YJIbTATBI

K xonity 10 kiaacca oOydaroniuiicss HAyqUTCS:

CBOOOJHO ONEpPUPOBATH MOHATUAMM: rpad, IIOCKUM rpad, CBA3HBIA rpad, MyTh
B rpade, 1emnb, UK, JEPEeBO, CTENIEHb BEPIINHBI, AEPEBO CIYyUYalHOTO HKCIIEPUMEHTA;

CBOOOTHO OTIEPUPOBATH MOHATHIMU: CIyYaWHBIN IKCIIEPUMEHT (OTIBIT), CIIyHYaitHOE
cOoObITHE, SJIEMEHTApPHOE CllydyallHOe COOBITHE (DJIEMEHTApHBIM HCXO0M) CIy4ailHOTO
OMbITa, HAXOAUTh BEPOSTHOCTH COOBITUM B OMNBITAX C PaBHOBO3MOXKHBIMU
AJIEeMEHTaPHBIMU COOBITUSIMU;

HaxXOAUTh U (POPMYJIUPOBATH COOBITUA: TEpeceYeHue, OOBEAUHEHUE HaHHBIX
coObITHH, COOBITHE, MPOTUBONOJIOKHOE JAaHHOMY, MCIOJb30BaTh AUarpaMMbl Dujepa,
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KOOPAMHATHYIO MPSAMYIO JUIsl pelleHusl 3adad, IMOJIb30BaThcs (OPMYJION CIOKEHUS
BEPOSITHOCTEN ISl BEPOSATHOCTEHN ABYX U TPEX CIyYailHbIX COOBITHIA;

ONEPHUPOBATH IOHATHUSAMU: YCIOBHAs BEPOSITHOCTb, YMHOXEHHE BEPOSITHOCTEM,
HE3aBUCHUMBbIE COOBITHS, JEPEBO CIyYalHOrO SKCIEPUMEHTA, HaXOAWUTb BEPOATHOCTU
COOBITHUI C TOMOUIBIO MpaBUjIa YMHOXKEHUS, Je€peBa CIIy4allHOTO OMBITA, UCIIOJIb30BATh
dopmMyny monHOUM BeposiTHOCTH, popmyny baileca mpu pemeHuu 3agad, ONpenesnsiTh
HE3aBUCUMOCTb COOBITHI 1O (popMyJie U 110 OPTaHU3ALMHU CITYyYalHOIO HIKCIEPUMEHTA;

IPUMEHATh U3y4YE€HHbIE KOMOMHATOPHBIE (DOPMYIIBI JIJIsl IEPEUNCIIEHHS] DIIEMEHTOB
MHOKECTB, 3JIEMEHTAPHBIX COOBITUHA CIy4allHOI'O OIbITa, PELIEHUs 3a7ad [0 TEOPHH
BEPOSITHOCTEN;

CBOOOJIHO OMEPUPOBATh MOHATUSAMU: OMHAPHBIA CIIy4alHBINA OMBIT (UCTIBITAHUE),
yCIeX U HEy/1aya, HE3aBUCUMBIE UCIIBITAHUS, CEPUSl HCIBITAHUM, HAXOAUTh BEPOSTHOCTU
COOBITHI: B CEpUU HCIBITAHUN 1O MEPBOrO yclexa, B CEpUH UCHBITaHUN bepHyium,
B OIIBITE, CBA3aHHOM CO CIy4YailHbIM BEIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CcBOOO/IHO ONEpUPOBATh MOHATUAMM: CilydailHass BEJIUYMHA, pacHpeleleHue
BEpOSATHOCTEH, JAMarpaMMa pachnpefesieHus, OuHapHas cllydailHas BeJIM4YMHA,
reoMeTpuyeckoe, ONHOMHUAJIBLHOE pacipeiesieHue.

K konny 11 kiacca oOyvarouiuiicss HayquTCs:

ONEPUPOBATH NTOHATHIMU: COBMECTHOE PACIIPEAEICHUE IBYX CIy4YaiHbIX BEJINYHH,
UCIOJIb30BaTh TaOJIMIy COBMECTHOIO pacHpeleleHHss ABYX CIy4yallHbIX BEJIUYHUH
JUISl BBIJCJIICHUS PACNIPENEICHNs] KaXKJIOM BEIMYHHBI, OINPENECICHUS HE3aBUCUMOCTHU
CIIy4YaliHbIX BEJIMYMH;

CBOOO/IHO OIEpPUPOBaTh IOHATHEM MATEMAaTHUECKOIO OKUIAHUs CllydailHOU
BEJIUYMHBI (paclpeiesieHns), NPUMEHSITh CBOMCTBA MAaTEMATHYECKOTO OXXHUIAHMS
Opy pEUIEHUW 3aJlay, BBIYUCIATH MAaTEMaTUYECKOE OXKHMJIaHWE€ OWHOMHUAIBHOTO H
r€OMETPUYECKOTO PACIIPEIECICHUN;

CBOOO/IHO OMNEpPUpPOBaTh MOHATUSMHU: JAMUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHUE
CIIy4YallHOW BEJIMYMHBI, NPUMEHATH CBOMCTBA JUCIIEPCHUH CIYyYalHOW BEJIMYHMHBI
(pacnpenenenus) OpU pEHIEHUH 3a/ad, BBIYMCIATH JUCHEPCUI0O U CTAaHAAPTHOE
OTKJIOHEHHE F'€OMETPUYECKOI0 U OMHOMHAJIBHOTO paclpeIeIeHui;

BBIUHCIIATh BBIOOPOYHBIE XAPAKTEPUCTHKU MO JAHHOW BBHIOOPKE M OLIEHUBATH
XapaKTePUCTUKH  TEHEpalbHOM  COBOKYNHOCTH  JAHHBIX 10  BBIOOPOUHBIM
xapaktepuctukaMm. OIleHMBaTh BEPOSTHOCTU COOBITUH W MPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTESBI, NOJIb3YSACh H3YYEHHBIMU PACIIPEACICHUSIMH.
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10 knace
Ha3Banue KommuaectBo OcHOBHBIE BUJBI J€ATESIIEHOCTH
pazjena (TeMbl) 4acoB Octoproe coneprkarie oOydJaronuxcs
DneMeHTsl Teopuu rpadoB 3 I'pad, cBs3HbIl rpad, npeacTaBieHUe [IpencraBnsTh OOBEKTHI U CBSI3U
3aJlayy C MOMOIIBIO rpada. MEX1y HUMH C TTIOMOIIBIO rpada,
CrerneHb (BaJIGHTHOCTh) BEPIIMHBI. HAXOJIUTh ITyTH MEKTy BEPIIUHAMH
[TyTs B rpade. Llenu u nukIb. rpada.
I'padsr Ha mtockocTu. Jlepeso Boiensts B rpade 1enu u HuKIibl.
CITy4aiflHOT'O SKCIIEPUMEHTA CrtpouTth 1epeBo MO OMUCAHUIO
CJIy4YaliHOTO OIBITA, ONMUCHIBATH
cily4yaiiHble COOBITHS B TEPMUHAX
JepeBa.
Pemate 3amaun ¢ noMouipro
rpados
Cny4aiiHbl€ OIBITHI, 3 CrnyyailHble SKCIIEPUMEHTBI (OMbITHI) Briaenste u onuceiBaTh

CIIy4aliHbI€ COOBITHS U
BEPOSITHOCTU COOBITUI

Y CITyJaliHbIe COOBITHS. DJIEMEHTApPHBIC
coObITHs (Mcxoabl). BeposTHOCTD
ClIydyaiiHOTo coObITHs. BeposTHocTH
COOBITHH B OMBITAX

C PAaBHOBO3MOYKHBIMH AJIEMEHTAPHBIMU
COOBITHSIMU

Clly4ailHble COOBITHS B CITy4YailHOM
OTIBITE.

@opMyIMpPOBATh YCIOBUS IPOBEACHUS
CIIy4alHOrO OMbITA.

HaxoauTs BepoaTHOCTH COOBITUI

B OIIBITaX C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMU UCXOAaMU
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Onepanun

HaJl MHOXKECTBaMU

U COOBITHSIMHU.
CnoxxeHue 1 yMHOKEHUE
BEPOSITHOCTEH.

Y ciioBHast BEPOATHOCT.
HezaBucumebie coObITHS

ITepeceuenne, 00bETMHEHNE MHOXKECTB
U COOBITH, MPOTHUBOMOIOKHbIE
coObITus. Dopmyiia cloKeHus
BEPOSITHOCTEN Y CJIOBHASI BEPOSITHOCTb.
YMHOXKEHUE BEPOSITHOCTEMN.

dopmyJia yCIOBHOM BEPOATHOCTH.
dopMyJia TOITHOWU BEPOATHOCTH.
®opmyiia barieca. HezaBucumele
COOBITHS

Hcnonp3oBaTh nuarpaMmsl Dijiepa

1 BepOaIbHOE OMUCAHUE COOBITHI
P BBITIOJIHEHUU ONlepanui

HaJ COOBITUSIMU.

OneHnBaTh N3MEHEHHUE BEPOSITHOCTEN
COOBITHUIA 110 MEpEe HACTYILJICHUS
JIPYTHUX COOBITHI B CTy4aifHOM OIIBITE.
Pemars 3agaun, B TOM 4uciie

C UCIIOJIb30BaHUEM JIEPEBA CIIYyUYaHOTO
OMbITa, POPMYI CIOKECHHS

Y YMHOKEHUS BEPOATHOCTEN

DneMeHThl KOMOMHATOPUKHU

KoMOuHaTopHOE paBUiIo yMHOXKEHUS.
[lepectanoBku u akTopuain. Yucio
coyeranuil. TpeyroabHuk [lackans.
®dopmyna 6mHOMa HploTOHA

dopMyIHpPOBATh U I0KA3bIBATh
KOMOWHATOpPHBIE (haKTHI.
Hcrnonb30BaTh NIPaBUIIO YMHOKEHNUS,
U3y4YEHHbIE KOMOMHATOPHBIE (POPMYIIbI
JUTSL IEPEYMCIIEHUS DJIEMEHTOB
Pa3IUYHBIX MHOKECTB, B TOM YHCJIE
AJIIEMEHTAPHBIX COOBITUI B CIIy4YallHOM
OTIBITE.

[Tonws3oBaThes hopmysion u
TpeyronbHukoM Ilackans

JUTSL ONIPENIECIICHUS YU CIIa COUETaHU .
[Tpumenste hopmyny OuHOMa
HrroTona mist mpeobpazoBaHus
BBIPAXCHUU
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Cepun nociie10BaTeIbHBIX 5 buHapHbIi cily4yalHBIN OIBIT Pa30uBaTh CI0KHBIE IKCIIEPUMEHTHI

ucnblTanui. Mcnbiranus (ucpITaHKe), ycrex U Heyjava. Ha OTJICJIbHBIE UCIIBITAHUSI.

bepuymmn. He3aBucumbie uCnbITaHUS. PemaTe 3a1aun Ha nouck

Cy4aitHblii BEIOOD Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEH COOBITHI B CeprHr

13 KOHEYHOU COBOKYITHOCTH no nepsoro ycnexa. Cepus MCIIBITAHUN JI0 IEPBOTO yCcIexa u
HE3aBUCHUMBIX UCIIbITaHUM bepHyum. B CepUsIX ucnbITaHUK bepHymy,
Cny4aiiHbIii BHIOOp U3 KOHEUHOMN a TAK¥KE B OIIBITAX CO CIy4YalHbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH
[IpakTrueckas pabora C MCTOJIb30BaHHEM KOMOMHATOPHBIX
C HCMOJIb30BaHUEM BJIEKTPOHHBIX (akToB u (OpMYyII, B TOM YUCTIE B XOJI€
TabJInI MPAKTUYECKON pabOThI C IPUMEHEHUEM

CTaHAAPTHBIX DYHKIIHI
Cny4aiiHble BETUYUHBI 14 Crnydaiinas BenuunHa. Pacnipenenenue OcBauBath MOHATHSA: CITydailHas

U pacrpeieiCHUs

BeposiTHOCTEN. Jlnarpamma
pacnpenenenus. Onepanuun

HaJl CJIy4YalHbIMU BEJIMYMHAMM.
[Tpumepsl pactipenenennii. bunapnas
ciyvanHas BennunHa. ['eomerprueckoe
pacn-penenenue. bunoMmuaabHOE
pacnpenenenue. Maremaruueckoe
0KUJAHHUE CIYYANHON BEJIMYUHBI.
CoBMecTHOE pacIpeesieHue ABYX
ClIy4yaiiHbIX BeJInurH. HezaBucumble
Cly4daiiHble Benn4YuHbl. CBOMCTBA
MaTeMaTUYECKOrO OKUIAHHUS.

BEJIMYMHA, paclpeesieHne, Tadaua
pacnpezeneHus, 1uarpaMmma
pacnpeneseHusl.

HaxonuTe 3HaU€HUs CyMMBI U
IIPOU3BEACHUS CIIy4ailHbIX BEJIUYMH.
Crpouths OMHapHBIE paCIIpeeICHUS
10 OMMCAHUIO COOBITHIA B CITyHYaHBIX
onbITaXx. CTPOUTH U paACIO3HABATh
reOMeTpUYECKOE U ONHOMHUAJIBHOE
pacnpeaeseHusl.

Pemate 3a1a4n Ha BEIYKMCIICHHE
MaTEMaTUYECKOrO 0KUIAHMS.
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MaremaTudeckoe oxujjaHue OMHapHOM
CIIy4alHOW BEJIMYUHBL.
MarteMaTuueckoe 0KugaHue
r€OMETPUYECKOT0 1 OUHOMHUAIILHOTO
pacnpenenenui. ucnepcus u
CTaHJIAPTHOE OTKJIOHEHUE. [(ucniepcus
OMHApHOU CiTyyallHOW BEJIMYUHBI.
CBoiicTBa IHUCTIEPCHUU.
MaremMatnueckoe OKuaaHue
MPOU3BEICHUS U JUCTIEPCUS CYMMBI
HE3aBUCHMBIX CIIyYalHbIX BETUYHUH.
Jucnepcust OMHOMUATIBHOTO
pacrpeneneHus.

[IpakTuueckas pabora

C UCMOJIb30BAaHUEM AJIEKTPOHHBIX
TaOJIUL]

CTpouTh COBMECTHBIE PACIIPEICIICHUS.
N3yyars cCBOMCTBA MATEMATHYECKOTO
0KUJAHUS.

Pemats 3a1aun ¢ moMomipro
W3YYECHHBIX CBOMCTB.

1o nu3yuennsiM (hopMysiaMm HAXOIUTh
MAaTEMATUYECKUE OKUTAHUS
CIIyYalHBIX BEJIMYUH, UMEIOIIINX
reoOMEeTpUIeCcCKOe U OMHOMHATBHOE
pacupeneneHus

OcBanBaTh NOHATUS: JUCIIEPCHS,
CTaHJAPTHOE OTKJIOHEHUE CITy4alHOU
BEJIMYUHBI.

HaxoauTts nucnepcuto

10 pacupeIesICHUIO.

N3yyaTh cBOWCTBA JUCIIEPCUH.

[To nu3yuenHsiM hopMysiaMm HAXOUTh
JUCTIEPCHUI0 OMHOMHUATILHOTO
pacnpenesesus, B TOM YUCIIE B XOJE
MPaKTUYECKON pabOThI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC
Ha3Banue KommuectBo OcHOBHBIE BUIBI ACSITESIILHOCTH
OcHOBHOE coJiep>KaHue
paznena (TeMbl) 4acoB oOy4Jaronmxcs
3aKkoH OOJIBIIUX YHUCET 5 Hepasenctso YeoniméBa. Teopema Pa36upath noKa3aTenbCcTBa TEOPEM.

YeObruéna. Teopema bepaysu.
3akoH 0obIIuX yrcen. BeIOopouHbIit
METOJI UCCIIEJOBAaHUM.

[TpakTuaeckas padora

C UCITOJIb30BAHUEM DJICKTPOHHBIX
TaOJINILI

OcBauBath BEIOOPOUHBIA METO/T
HCCJICJIOBAHNH, B TOM YHCJIE B XO/¢
IPAKTUYECKON pabOThI

DJIeMEHTHI MAaTEMATUUYECKOM
CTATUCTUKU

I'enepanbHas COBOKYITHOCTb U
cityyaiiHasi BBIOOpKa. 3HaKOMCTBO

C BBIOOPOYHBIMU XaPaKTEPUCTUKAMH.
OueHka cpeJIHero U IUCTIEPCUU
Tre€HEpaIbHON COBOKYITHOCTH

C MIOMOILBIO BHIOOPOYHBIX
xapakTepucTuk. OlleHuBaHue
BEPOSITHOCTEN COOBITUI IO BBIOOPKE.
Craructnueckas runoresa. [Iposepka
IPOCTEUIINX TUIIOTE3 C IOMOLIBIO
CBONCTB U3YYEHHBIX PACIPEICICHAMN.
[TpakTuueckas pabora

C UCITOJIb30BAHUEM BJIEKTPOHHBIX
TaOJINILI

OcBauBaTh NOHATHS: T€HEpaIbHas
COBOKYMHOCTb, BHIOOpKa, BEIOOPOUYHOE
cpeaHee U BEIOOPOYHAs JUCTIEPCHSI.
Bbruncnsate BEIOOpOUHBIE
XapaKTEPUCTUKHU U HA UX OCHOBE
OLICHUBATh XaPAKTEPUCTUKU
TE€HEPAIbHON COBOKYITHOCTH.
OcBauBaTh NOHATHS: CTATUCTUYECKAS
TUIOTE3A.

OneHuBaTh BEpOATHOCTb COOBITUH U
IPOBEPATH MPOCTEHIINE TUIOTE3bI
Ha OCHOBE BBIOOPOYHBIX JAHHBIX,

B TOM YHCJIE B X0/1€ IPAKTUYECKOM
paboThI
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HenpepsiBHBIE CllyyaliHbIE
BEJIMYMHBI (pacnpeieseHus),
II0OKa3aTEIbHOE U
HOPMaJIbHOE PACIIPEACIICHUS

[IpuMepsl HENPEPBIBHBIX CIIyYaHbIX
BeJIMYUH. QYyHKIUS TUIOTHOCTH
BepoATHOCTU. PaBHOMEPHOE
pacnpenenenue. [Ipumeps! 3a1ay,
IIPUBOIAIIMX K II0KA3aTEILHOMY

Y K HOpMaJIbHOMY PacIpeACICHUSIM.
@DyHKIHS TUIOTHOCTHA BEPOATHOCTH
II0KA3aTEJIbHOIO PaCIPEIEICHUS.
@DyHKIHS ITIOTHOCTH BEPOSTHOCTH
HOPMAJIBHOTO paclpeiesIeHUs

3HAKOMUTHCS TOHITUAMMU:
HETPEpbIBHAA CITy4YailHas BEJIMYKNHA,
HENPEPBIBHOE PACIIPEICIICHUE,
(GYHKIMS IJIOTHOCTH BEPOSITHOCTH.
Haxoauts BeposiTHOCTU COOBITHI
10 TaHHOM (PYHKIIHH

IJIOTHOCTH.

3HAKOMUTHCS C MOHSITUSAMMU:
NOKa3aTEeIbHOE PacpeesiCHUE,
HOPMAJIBHOE pACIPEACIICHHUE.
BriaensaTe o onucaHuio ciryyaHbIe
BEJIMYMHBI, PACTIPEICTICHHbBIE

I10 [TOKA3aTEIbHOMY 3aKOHY,

110 HOPMAJIbHOMY 3aKOHY.
Pa30upate npumepsl 3a1a4,
IIPUBOSIINX K IIOKA3aTEIbHOMY
pacrpeeneHuo U K HOpMaJIbHOMY
pacrnpeneneHuo

Pacnpenenenne [lyaccona

ITocnenoBaTeabHOCTH OJUHOYHBIX
HE3aBUCHUMBIX COOBITHH.

[Ipumep 3agauun, npuBOAAILIEH

K pacnpenenenuto [lyaccona.
[TpakTuueckas pabora

C UCITOJIb30BAHUEM DJICKTPOHHBIX
Ta0INLL

Br1aenaTs no onrcaHuio Cry4yaiHoro
ONBITA BEJIMYUHBI, pACTIPEACIICHHbBIE
no 3akony Ilyaccona.

PemnaTe 3agaum, B TOM 9HCiIE B X0€
MPaKTUYECKON paboThI C MPUMEHEHUEM
CTaHJAPTHBIX PYHKIIHM 3JIEKTPOHHBIX
Ta0JINLI
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CBs13b MEXK Iy CIIy4YallHBIMU 6 KoBapuanus 1Byx Ciiy4alHBIX OcBauBath NOHATHUSA: KOBapHalus,
BEJIMYMHAMU BenuuuH. Koapduuuent koppemsiuuu. | K03pPUIHEHT KOPPETSLUH, IMHEHHAS
CoBMecTHBIE HAOMIOIEHUS JIBYX 3aBHCUMOCTb.
BeIM4YMH. Be100pouHblil kKoadduneHT | OueHuBaTh XapaKTep CBI3H MEXKIY
Koppessinuu. Pasnuune mexny CIIy4ailHbIMH BEJIMYMHAMU, UCXO5
JIMHEWHOU CBS3bI0 U IPUYUHHO- Y3 IPUPOABI TaHHBIX U BBIYUCIICHHBIX
CJIICACTBEHHOU CBs3b10. JINHENHas XapaKTEPUCTHUK.
perpeccus. [Ipaktuueckas pabora Hcnonp30BaTh quarpaMmmebl
C UCIIOJIb30BaHUEM DJIEKTPOHHBIX paccenBaHMsI 17151 U300paKeHUsI
TaOJIUIL COBMECTHOTI'O pacCEUBaHUS
JAHHBIX.
Haxonute ko3 PuimeHTsr ocu
IUarpaMMbl, B TOM YHUCJIE B XOJ€E
PaKTHYECKOH pabOThI C IPUMEHEHUEM
CTaHAAPTHBIX (PYHKIUI
O06001enue u 11 [IpencraBiienre JaHHBIX C TOMOLIBIO I1oBTOPATH NU3y4YEHHOE 1 BBICTPAUBATH

CHUCTCMAaTHU3alui 3HAHUH

TaOJIUI] ¥ TUarpamm, onucaTelbHas
CTaTUCTHUKA, OIBITHI

C PaBHOBO3MO>KHBIMU
3JIEeMEHTapHBIMU COOBITUSIMU,
BBIUKMCJICHUE BEPOSTHOCTEU
cOOBITUH C NPUMEHEHUEM (DOPMYII U
rpapu4ecKuX METOI0B
(koopauHaTHas npsAMasi, 1epeBo,
nuarpaMmma Junepa), ciaydaiHble

CUCTEMY 3HAHUMU
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BEJIMYMHBI U pACIIPEACIIEHUS],
MAaTEMaTHYECKOE OKUIAHUE
CIIyYaliHOM BEJIMYHUHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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