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[NOACHUTEJIBHAA 3AIINCKA
OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «MATEMATHKA»

JlanHasi mporpamMma CIY)KUT OCHOBAaHHEM /ISl Y4YUTeNs 1o pa3paboTke padoueit
MIPOTpaMMBI 110 MaTeMaTHKE B KJIACCAX, TJE PEaTU3yeTcsi MyIbTUIIPO(UIBHBIA yueOHbIi mian. B
pasnene «TemaTnueckoe TIUIAHUPOBAHUE» COJIEpKAHUE OOYYCHHMS CHUHXPOHU3WPOBAHO IS
MapajuieIbHOTO M3y4YeHUs OOYyJaroIIMMUCS MpeaMeTa Kak Ha 0a30BOM, Tak W Ha yrIyOJICHHOM
ypoBHe. Temarndeckoe IJIaHUPOBAHUE COCTABJICHO MO Y4eOHBIM KypcaM «Anrebpa W Haudana
MaTeMaTH4eckoro aHanusza» u «l'eomerpus». YueOHbIM Kypc «BeposTHOCTh U CTaTHUCTUKa» HE
MOXXET OBITh CHHXPOHM3HPOBAH, TaK KaK HMMEET PAa3HOE MpPEIMETHOE COJAEp)KaHHEe, KOTOpOe
M3y4aeTcsi B 00beMe OJJMHAKOBOTO Y4€OHOTO BPEMEHH.

CuHxpoHU3UMpOBaHHas palodas MporpaMMa o y4eOHOMYy mpeameTry «MaremaTukar
0a3oBoro u ynryonéaHoro ypoBHs uist oOydaroruxcs 10-11 kimaccoB pa3paboTaHa Ha OCHOBE
@denepalibHOTO  TOCYJApCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHAapTa  CpelHero  oOuiero
oOpa3oBaHHUsi, C Y4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, NPEIBSIBISIEMbIX K
MaTeMaTH4YeCKOMY OOpa30BaHWIO, W TPATUIMKA POCCHUICKOTO o0Opa3oBanus. Peammzarus
MporpaMMbl 00ecrieunBaeT OBIAJCHNUE KIIFOUEBBIMH KOMIIETEHIMSIMH, COCTABJISIOIIMMHU OCHOBY
JUIS CaMOpa3BUTUSL U  HEINPEpPhIBHOIO 00pa30BaHUsA, LEJIOCTHOCTh OOIIEKYJIbTYPHOTO,
JUYHOCTHOTO U TIO3HABATEJILHOTO Pa3BUTHS IMYHOCTH OOYUaIOLIUXCS.

B paGoueit mporpamme yuTeHbl wuied u moJokeHus «KoHIenmuu pa3BUTHS
MareMmarndeckoro obpaszoBanus B Poccuiickoii ®@enepamumn». B COOTBETCTBHMH ¢ Ha3BaHUEM
KOHLIEMIMN MaTeMaTH4eckoe 00pa3oBaHue JOJKHO, B YACTHOCTH, peliaTh 3ajauy ooecredeHus
HE0OX0IMMOTO CTpaHe YKcia BBIMTYCKHUKOB, MaTeMaTUYeCcKasi MOATOTOBKA KOTOPBIX JOCTaTOYHA
JUIA TIPOJIOJDKEHHUS] OOpa3oBaHMs MO pPAa3IMYHBIM HAMpaBJICHUSM, BKJIIOYas MpEnoiaBaHue
MaTeMaTHKH, MaTeMaTU4YecKnue HccleA0BaHus, paboTy B cdepe MH(OOPMALUOHHBIX TEXHOJOTUI
U JIp., a Takke oOecrmeueHus Ui KaxJ0ro O0Oydaromlerocss BO3MOKHOCTH JIOCTHKEHUS
MaTeMaTH4eCKOW MOATOTOBKM B COOTBETCTBHHM C HEOOXOJAMMBIM €My ypoBHeM. VIMeHHO Ha
pelIeHre ATHX 3aja4d HalesieHa padoyas mporpaMma yriryoJaéHHOTo YpOBHSL.

B osnoxy mmdpoBoit TpaHcpopmanuu Bcex cdep UEIOBEYECKOW AesITeNTbHOCTU
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0€3 XOpOoIleil MareMaTH4ecKon
MOATOTOBKH. OJTO OOYCJOBJIEHO TE€M, YTO B HAllM JHU PacTET YUCIO CHEIHAIBHOCTEH,
CBSI3aHHBIX C HEMOCPEJICTBEHHBIM MPUMEHEHHEM MaTeMaTUKH: U B cdepe IKOHOMUKH, U B
Ou3Hece, M B TEXHOJOTHYECKUX OO0NACTSIX, W JaXke B ryMaHUTapHbIX cdepax. Takum oOpazom,
Kpyr oOydJammuxcs, I KOTOPhIX MaTeMaTHKa CTAaHOBUTCS 3HAYMMbBIM MPEIMETOM,
dbyHnamMmeHTOM 00pa3oBaHHWsA, CYIIECTBEHHO paclupsierca. B Hero BXOAAT HE TOJBKO
oOyuaromuecs, TJIAHUPYIOIMIUE 3aHUMAThCS TBOPUYECKOM M HCCIEAOBaTeIbCKOM paboToi B
obnacTu MareMaTuku, MHPOPMATUKH, PU3UKH, SKOHOMHUKH U B IPYTUX OONACTAX, HO U T€, KOMY
MaTeMaTHKa HYXKHa JUIsl HCTIOJh30BaHUS B MPO(ECCUIX, HE CBSI3aHHBIX HETIOCPECTBEHHO C HEM.

[IpuknanHas 3HAUUMOCTh MAaTeMAaTHUKH OOYCIOBIIEHA TEM, UYTO €€ MPEIMETOM SIBIISIOTCS
(dyHIaMeHTalbHBIE CTPYKTYPHl HAIIETO MHUpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJIUYECTBEHHBIC
OTHOIICHUS, PYHKIIMOHAIbHBIE 3aBUCUMOCTH M KaTETOPUH HEOMPEIEIEHHOCTH, OT MPOCTEHIIINX,
YCBaMBAeMbIX B HEMOCPEACTBEHHOM OIBITE, IO JOCTATOYHO CIIOKHBIX, HEOOXOIAMMBIX IS
pa3BUTHUS HAYYHBIX W TEXHOJOTHUYECKUX HJAeH. be3 KOHKpPETHhIX MaTeMaTH4eCKHX 3HaHUN
3aTPYIHEHO TOHUMAaHWE MPUHIMIIOB YCTPOICTBA M HCIOJIB30BAHUS COBPEMEHHOM TEXHHKH,
BOCHPHUATHE M HHTEPIpETalus pazHOOOpa3sHON COLMAIbHOM, SKOHOMHYECKOH, MOJUTHYECKOU



uHpopmanuy, Manod(pdexkTuBHA TMOBCETHEBHAs IpaKTHUECKas AEATENIbHOCTb. Bo MHOTHX
cdepax npopecCHOHATBHON AATEIBHOCTH TPEOYIOTCSI YMEHHUS BBITIOIHATH PACYETHI, COCTABIAThH
ITOPUTMBI, MPUMEHATh (HOPMYIBI, MPOBOJIUTH T€OMETPUYECKHE HM3MEPEHHUS M TOCTPOCHUS,
YuTaTh, 00padaThIBaTh, MHTEPIPETUPOBATH W MPEACTABIATh MHGOpPMALMIO B BHUAE TabiHIL,
IrarpaMm U rpadukoB, MOHUMATh BEPOSTHOCTHBIM XapaKTep CIy4aiiHbIX COOBITHIA.

OnHOBpEMEHHO € paclMpeHueM cgep NPUMEHEHUS MaTeMaTHUKH B COBPEMEHHOM
oOmiecTBe BCE OoJiee BAXKHBIM CTAHOBUTCSI MATEMATUYECKUH CTHIIb MBIIUICHHUS, TTPOSBIISIONTUNCS
B OIIPEACIEHHBIX YMCTBEHHBIX HaBBIKAaX. B IIporiecce N3ydeHnss MaTEMaTUKH B apCEHAIl IPUEMOB
1 METOJIOB MBIIUIEHUS YEJIOBEKA €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHAYKLUS U JCIyKIIMS,
00001IeHNe W KOHKpEeTH3allus, aHalu3 M CHHTE3, KilacCUUKaMs U CcHCTeMaTh3alus,
abctparupoBaHue M aHajorus. OOBEKThl MaTeMaTHYECKMX YMO3aKIIOYEHUH, MpaBHiia HUX
KOHCTPYMPOBAHHUS PaCKpPhIBAIOT MEXAHU3M JIOTUYECKUX MMOCTPOEHUI, CIOCOOCTBYIOT BhIpaOOTKE
yMeHHsT (OpMYIHpOBaTh, OOOCHOBBIBATH U JIOKA3bIBAaTh CYKJEHHUS, TEM caMbIM (OPMHUPYIOT
JIOTUYECKUI CTWIIb MbIIUIEHUS. Benymas poip mpuHAUIEKUT MareMaTHKe B (OPMUPOBAHUU
ANTOPUTMUYECKON KOMITIOHEHTBI MBIIIUICHUS! U BOCIIMTAHUM YMEHUW JEHCTBOBATH 10 3a/IaHHBIM
aIropuTMaM, COBEpLIEHCTBOBATh M3BECTHBIE M KOHCTPYMPOBATH HOBBIE. B mpouecce pemeHus
3alad — OCHOBBI JUISl OpraHu3ali y4eOHON JesATeNIbHOCTH Ha ypOKaX MaTeMaTUKH —
Pa3BUBAIOTCS TBOPUYECKAS] M IPUKIIAJIHAS] CTOPOHBI MBIIICHU L.

OOyyenne wmaTemaTuke Ja€T BO3MOXKHOCTh pa3BMBaTh Yy y4YalllUXCSl TOYHYIO,
paloHaIbHYI0 U UHPOPMATUBHYIO peub, yMEHUE OTOMpATh Hanbosiee MOIXOSIINE S3bIKOBBIE,
CHUMBOJIMUECKHE, TIpaUuecKue CpeicTBa [Ull BBIPAKEHUS CYXKICHMH M HalJIAJHOTO HX
IIPEICTaBIICHHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOLIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAHUU SIBISETCSA
oO1iee 3HaKOMCTBO C METOJaMH IO3HAHUS JEHCTBUTEIBHOCTH, MPEACTABICHUE O MpEeaMETe U
METOJI€ MaTeMaTUKH, €r0 OTIMYUSAX OT METOAOB E€CTECTBEHHbIX M I'yMaHMTapHbIX HayK, 00
0COOEHHOCTSX NPUMEHEHMsI MaTEMaTUKHU JJIs PEIICHUs] HayYHBIX M MPUKIAIAHBIX 3a7ad. Takum
o0pa3oM, MaremaThyeckoe 00pa3oBaHHE BHOCUT CBOM BKJIaJ B (POpMHUpPOBaHUE OOIIEH KyIbTYpHI
4eJI0BEKA.

N3yueHne MaTeMaTHKH CIIOCOOCTBYET 3CTETHYECKOMY BOCHUTAHUIO  YEJIOBEKa,
[IOHMMAaHUI  KpacoTbl M  M3ALIECTBA MaTeMaTUYECKUMX  PACCY)KIEHUH, BOCIPUATHUIO
reoMeTpUYecKuX (POpM, YCBOCHUIO HJIed CUMMETPHH.

HEJIN U3YYEHMA YYEBHOI'O ITPE/IMETA «MATEMATUKA»
[TpuopureTHpiMH neasIMH 00ydyeHus: Matematuke B 10—11 kimaccaxkak Ha 6a30BOM, Tak U Ha
yIIIyOJI€HHOM YPOBHSX SIBJISIOTCS:

— (opMupoBaHHE  LEHTPAJbHBIX MATEeMATUYECKMX MOHATUH  (YMCIO, BEIMYMHA,
reomeTpuyueckas (urypa, IHepeMeHHas, BEpOSITHOCTb, (yHKIHUs), OOecredrBaronuX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHUs 00yUarOIINXCS;

— TOJBEJCHUE Y4YalUMXCA HAa JOCTYIHOM I HUX YPOBHE K OCO3HAHHIO B3aUMOCBS3U
MaTeMaTUKd M OKpYXKAaloLero Mupa, MOHMMAaHUE MaTeMaTHKH Kak 4YacTH oOuiei
KYJIBTYpPbI 4EJIOBEYECTBA;

— pa3BUTHE MHTEJUIEKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEW yYaluxcsi, Mo3HaBaTeIbHON
AKTUBHOCTH, MHCCJIEN0BATEIbCKUX YMEHHUH, KPUTUYHOCTH MBILIUIEHHS, HHTEpeca K
U3Y4YEHHUIO MATEMAaTUKH;

— (opmupoBanue  (QYHKIMOHAIBHOW  MaTeMaTWYeCKOH  TpaMOTHOCTU:  YMEHHS



pacrno3HaBaTb MAaT€MaTUYECKHE AaclEeKThl B PEaJbHBIX JKU3HEHHBIX CUTyalUsX U IIpU
W3Y4YEHUHU JPYTUX Y4EOHBIX IPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTE,
¢dopmMynupoBaTh MX Ha S3bIKE MaTEeMaTUKW M CO3JaBaTb MaTeMAaTHYECKUE MOJIEIH,
IIPUMEHSITD OCBOEHHBIN MaTeMaTHYECKU anmnapar TUIS peleHus
MIPaKTUKO-OPUEHTUPOBAHHBIX 3aJay, HHTEPIPETUPOBATH M OLIEHUBATH IOJIyYECHHBIE
pe3yJIbTaThI.

OcHoBHbIE JMHUM cojJepkaHusi Kypca wmarematuku B 10—11 knaccax: «Yucna u
BBIUMCIICHUS», «Anredpa» («AnreOpandeckue BBIPAKEHHs», «YpaBHEHHUS U HEPAaBEHCTBAY),
«Hauana wmaremartnueckoro anammsza», «l'eomerpusi» («I'eomerpuyeckue QUTYypel W HX
CBOMCTBa», «/3MepeHne reoMeTpuuecKux BEIMYUHY»), «BeposSTHOCTh U CTaTUCTUKa». [laHHBIE
JIMHUM PAa3BUBAIOTCS MapalljIesIbHO, KaXK/1asi B COOTBETCTBUM C COOCTBEHHOM JIOTHMKOM, OJTHAKO HE
HE3aBUCUMO OJHA OT APYrod, a B TECHOM KOHTAaKTE€ M B3aumoieicTBuu. Kpome s3toro, mx
o0OBeMHSIET JIOTWUYECKass COCTAaBIISIIOIIAs, TPAJAWLMOHHO TpUCyLIass MaTeMaTuKe W
MIPOHHU3BIBAIOIIASl BCE MAaTEMAaTUYECKHE KYpChl U cojepkareibHble TMHUU. ChopmynnpoBaHHOE
B denepanbHOM rocy1apCcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe CPEAHEro 00IIero 0opa3oBaHus
TpeOoBaHUE «BJAJCHUE METOJaMHU J0Ka3aTelIbCTB, aJIrOpUTMaMHU pELIEeHUs 3a/ady; yMeHHue
(bopMynupoBaTh OMpPEIENEeHUs, AaKCHOMBI U TEOPEMBI, IPUMEHAThH UX, TPOBOJAUTH JI0Ka3aTeIbHbIE
paccyXJeHHUs B XOJ€ pELIeHUs 3aJay» OTHOCUTCS KO BCeM KypcaMm, a (GOpMUpPOBaHUE
JIOTUYECKUX YMEHHUH pacrpesenserca Mo BceM rojaM oO0ydeHMs] Ha YPOBHE CPEJHEro oOIero
oOpazoBaHwUsI.

MECTO YUEBHOI'O TITPEJIMETA «<MATEMATHUKA» B YYEBHOM IIJTAHE

B cootBerctBHM ¢ DenepanbHBIM TOCYIAPCTBEHHBIM 00pPa30BATENbHBIM CTaHIAPTOM
cpenHero oOrmiero oOpa3oBaHHs MaTEeMaTHKa SBISIETCS OOsS3aTEIBHBIM MPEIMETOM Ha JTaHHOM
ypoBHe oOpa3oBanus. Hactosimelr pabGodeit mporpaMMoil MpeaycMaTpuBaceTCs H3ydeHUE
ydueOHOro mpenMera «MaTtemaTHka» B paMKax TpEX ydeOHBIX KypcoB: «AireOpa W Hayana
MaTeMaTH4ecKoro aHanmmu3ay, «l'eomerpus», «BeposTHocTh W craTuctukay. PopMupoBaHUe
JIOTHYECKUX YMEHHI OCYIIECTBIICTCS Ha MPOTSHKEHUU BCEX JIET 00yUYeHUS B CTapIle IIKoJie, a
AJIEMEHTHI JIOTUKH BKIIOUAIOTCS B COJACPKAHUE BCEX HA3BAHHBIX BHIIIE KyPCOB.

OCHOBHBIMU JIMHUAMU cojepkanus mateMatuku B 10—11 knaccax sBisitores: «Hucna u
BBIYUCIICHU), «Anredpa» («AnreOpandecKue BBIPAKCHUS», «YPABHEHUS W HEPABCHCTBAY),
«Havana wmatemaruueckoro ananmza», «l'eomerpus» («I'eomerpuyeckue GUTYpHI H HUX
CBOHCTBa», «lM3MepeHHe T'e€OMETPUUECKHX BEIUYHMH»), «BeposATHOCTP H CTAaTUCTUKAY.
ConeprkarenbHbIC JIMHUM Pa3BUBAIOTCS MapaJlIeIbHO, KaXJaas B COOTBETCTBUHU C COOCTBEHHOM
JIOTUKOM, OJIHAKO HE HE3aBHCHUMO OJIHA OT JPYTOii, a B TECHOM KOHTAaKTe W B3auMojeicTeuu. Mx
oOBeMHSIET JIOTWUYECKash COCTAaBJAIONIasl, TPAAMIIMOHHO TPHUCYIIas MaTreMaThKe |
MIPOHMU3BIBAIOIIASL BCE MAaTEMaTUUYECKHE KYPCHI M cojepkarenbHble JUHUU. ChopMyTupoBaHHOE
B ®I'OC COO TpeboBaHMEe «BIaieHUE METOJAMH JI0KA3aTeIbCTB, aITOPUTMAMHU PELICHUs 3a7ad,
yMeHHue (GOpMYTUPOBATH OIpPEACICHHs, aKCMOMBI W TEOPEMbI, MPUMEHATh HX, MPOBOAHUTH
JI0Ka3aTeNbHbBIE PACCYKICHUS B XOJ€ PEIICHUs 3a71a4» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a
(dbopMHpOBaHHE JOTHYECKMX YMEHUH paclpeneisieTcss Mo BCeM rojaM OOyueHUsi Ha YpOBHE
cpenHero o0rero 00pa3oBaHus.

B yueObHoM mnaHe Ha u3ydeHue MatemaTuku B 10—I11 kmaccax oTBOIuTCS 5 y4eOHBIX
4acoB B HE/EI0 Ha 0a30BOM YpOBHE B TEUCHHE KaXXJIOTo rofa oOydeHus, Bcero 340 ydeOHBIX
4acoB, U § y4eOHBIX YacOB B HEJENI0O Ha YriyOJE€HHOM YpOBHE B TE€UEHHE KaXJOTO TofAa
oOyueHus, Bcero 544 yueOHbIX 4acoB.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A YUEBHOI'O ITPEJMETA
«MATEMATUKA»

OcBoenue yuebHoro mpeamera «MaremaTHka» JOJDKHO 00ecneunBaTh JOCTIKEHHE Ha
YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS CIEAYIOIIUX JHUYHOCTHBIX, METANpPEAMETHBIX |
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3VJIbTATHI

JIM4HOCTHBIE PE3YNbTAThl OCBOEHUS IMpOrpaMMbl ydueOHOro mpeamera «MaremaTuka
XapaKTEepU3YIOTCSL:

I'paxxraHCKO€ BOCIIUTAaHHUE:

c(OpPMHUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIMHM OOydarouerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCHMCKOro OOIIEeCTBa, NMPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHHUH, MpoIeayp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHl W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAJIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKUUAMU U Ha3HAYECHUEM.

[TaTpuoTveckoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTHIO POCCUICKON IpaskJTaHCKOM MJIEHTUYHOCTH, YBAXKEHUS K TPOILIOMY
U HACTOAILIEMY pPOCCUHWCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB W POCCUMCKOM MaTEMAaTHYE€CKOW IIKOJIbI, K HCIOJb30BAHUIO ITHX
JOCTHKEHHH B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH pOCCHIICKOro HapoAa; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JNOCTH>KEHUM HAyKU U JEATEIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKIJIA/la B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHHEM K MHpPY, BKIKOYas 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHIeHUH, pacCyXJCHUN; BOCIPUUMUUBOCTBIO K
MaTeMaTHYE€CKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

cOpMUPOBAHHOCTHIO YMEHMSI TPUMEHSTh MaTeMAaTUYeCKHUE 3HAHMS B MHTEpecax
310pOBOro M Oe3omacHoro oOpas3a KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe mHTaHuE,cOATaHCUPOBAHHBIA PEXUM 3aHATUNW M OTIbIXa, peryiaspHas (uznueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIHLHOMN
NEeSATENbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TpPYJy, OCO3HAHHEM LIEHHOCTH TPYJOJIOOMS; HHTEPECOM K pa3IMYHbIM
cdepam mpodeccHoHaIBHON /IEATENILHOCTH, CB3aHHBIM C MAaTeMaTHKON U €€ NMPHIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BbIOOp Oyayliel mpodeccu U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMYeCcKOMYy OOpa3oBaHUIO U
caM0o0Opa30BaHUIO Ha MPOTSHKEHUHM BCEH >KM3HU; TOTOBHOCTBIO K AKTUBHOMY Y4YacTHIO B
pELIEHNH NPAKTUYECKUX 3aa4 MaTEMaTUUECKON HAIIpaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO IKOJIOTHYECKOM KYJbTYpBI, MMOHUMaHUEM BIIMSIHUS
COLIMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHME MPUPOJHOM M COLMAJIBHON Cpenbl,
0CO3HAHMEM IJI00AJIBHOTO XapaKTepa SKOJOTHYECKUX MPoOJieM; OpUEeHTalel Ha MpuMEHEeHue



MaTeMaTUYEeCKUX 3HAHUW JUTSl PEIICHUs 3a7a4 B 00JacTH OKPYXAIOMICH Cpelbl, MIaHUPOBAHUS

MOCTYIKOB U OLICHKH WX BO3MOXKHBIX MOCIJIEJICTBUM ISl OKPYKAIOIIEH CpeJibl.

lenHocT Hay4HOTO MO3HAHUS:

c(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKW U OOIIECCTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTEeMAaTHUECKOW HAyKH KakK CQepbl
YEJIOBEUYECKOMN NEATEeNIbHOCTH, ITANOB €€ Pa3BUTUA M 3HAYUMOCTH I PA3BUTHUS LIMBIIM3AIHH;
OBJIQJICHUEM SI3BIKOM MAaT€MaTHKA W MAaTEMaTUYECKOW KyIbTypOH KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBJISTH MPOCKTHYIO W HCCIEAOBATEIIbCKYIO JIEATEIbHOCTh
WHJIMBHUIYyAJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VYJIbTATHI

MeranpeaMeTHbIE  PE3yJIbTaThl  OCBOCHHS  MPOTpaMMbl  y4eOHOro  mpeamera
«MaremaTuka»  XapakTEpPHU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIbHBIMH  TO3HABATEIbHBIMU
NEUCTBUSIMU,  YHUBEPCAIbHBIMH  KOMMYHUKATUBHBIMH  JICUCTBUSIMU,  YHUBEpPCAIbHBIMU
PEryasTUBHBIMH JICHCTBHUSIMHU.

1) VYHuBepcanbHble TO3HABATENbHBIC JIEUCTBUS, OOECrednBalOT (OPMHUPOBAHUE
0a30BBIX KOTHUTHBHBIX MPOIECCOB 00YJAOIINXCS (OCBOCHHE METOJIOB MO3HAHUS OKPYXKAIOIIETO
MHpa; TPUMEHEHHE JIOTHYECKUX, HWCCIAEAOBATeIbCKUX OIlepanui, yMeHui paboTaTh ¢
uHpopmanuen).

BazoBrie mornueckne eiCTBU:

— BBIABJISITH W XapaKTEPHU30BaTh CYIIECTBEHHBIE TPU3HAKKM MATEMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUM MEXIy NOHIATUSIMH; (DOPMYIHpPOBATH OINpEACNeHUs MOHATUM;
yCTaHABIIUBATh CYIIECTBEHHBIH MPHU3HAK KIAacCHU(pUKAIMU, OCHOBAaHUS A OOOOUICHUS U
CpaBHEHMsI, KpUTEPUU ITPOBOJAUMOIO aHANIN34;

— BOCHpUHUMATh, (GOPMYIUPOBATH U MPeoOpa3oBBIBATh CYXKACHUSA: YTBEPAUTEIbHBIE W
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

— BBISABJIAITh MaTEeMaTHYeCKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M MpPOTUBOpeuHs B (akrax,
JMAHHBIX, HaONIOJIEHUSX U YTBEPXKICHUSX; NpeiaraTh KPUTEPUU ISl BbISBJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUMI;

— JenaTth BBIBOJBl C HCHOJb30BAHHEM 3aKOHOB JIOTHKH, JAEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUH;

— TPOBOJUTH CAMOCTOSITENIFHO JOKA3aTENIbCTBA MaTEMAaTHUECKUX YTBEPKICHUH (MIpsSMbIE U OT
MIPOTUBHOTO), BEICTPAUBATh APTyMEHTAIUIO, TPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI;

— 00O0CHOBBIBaTh COOCTBEHHBIE CY)K/ICHUS U BBIBO/IBL;

— BBIOMpaTh crnocol penieHus yueOHOM 3aauu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEILICHUS,
BBIOMpaTh HanboJiee MOXOASAMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3zoBrble uccnenoBaTenbCKue 1eUCTBUS:

— HCMOJBh30BaTh BOMPOCHl KaK HCCIENOBATENbCKHI MHCTPYMEHT IMO3HaHUsS; (OpMYIUpOBATh
BOMPOCHI, (PUKCHUPYIOILME MPOTUBOpEYHEe, MpoOIEeMy, YCTaHABIUBATh MCKOMOE U JIaHHOE,
(hopMHUpOBaTh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

— MPOBOJIUTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIM  3KCIIEPUMEHT,  HUCCJEIOBAHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4YeCKOTO 00BEKTa, SBICHUS, MPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00BEKTaMu, SIBJICHUSIMH, TTPOIIECCaMU;

— CaMOCTOSTeNbHO (HOPMYIUPOBaTh 00OOIIEHUS U BBIBOJBI MO pPe3ylbTaTaM MPOBEAEHHOTO
HAOMIOJIEHUS, KCCIEJAOBAHMS, OIICHUBATh JOCTOBEPHOCTh TMOJYYCHHBIX pPE3yIbTaTOB,
BBIBOJIOB U 00O0OIIIEHHIA;



— MPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIJIBUTATh IPEIOJI0KEHHUS O €ro
Pa3BUTHUH B HOBLIX YCJIOBHUSAX.
Pabora ¢ undopmarueii:
— BBIABJIIATH [[e(bI/II_[I/ITBI I/IH(bOpMaLII/II/I, JaHHBbIX, HCO6XO[[I/IMBIX JJIA OTBC€TA Ha BOIIPOC U IJIA
pELIEHNS 3a0a4u;
— BBIOMpaTh  MHGPOPMAIMIO W3  HCTOYHWKOB  PA3IMYHBIX  THIIOB, AaHAJIM3HPOBATH,
CHCTEMATH3UpPOBaTh W HMHTEPIPETUPOBATh HMH(MOPMAIMIO pa3IMYHBIX BHIOB U (POpM

IIpE/ICTaBIICHMUS;
— CTPYKTYpHpOBaTh WH(POPMALIHIO, IPEACTABIATH €€ B pa3IuyHbIX (opMax, WILTIOCTPUPOBATH
rpaduuecku;
— OILIEHMBATh HaAEKHOCTh HH(OPMALIUY IO CAMOCTOSITENIbHO CPOPMYITMPOBAHHBIM KPUTEPUSIM.
2) YHuBepcanbHble KOMMYHUKaTHBHbBIE JecTBUs, obecreynBaroT
c(OpPMHUPOBAHHOCTh COLMAIbHBIX HAaBBIKOB O0YyJarOIMINXCSl.
OOwienue:

— BOCTpUHUMATh W (OPMYIUPOBATH CYXJCHHS B COOTBETCTBHHM C YCIOBHUSMH M IIEISIMHU
OOIIEeHN,

— SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W IMHCHMEHHBIX TEKCTaX,
JaBaTh TIOSICHEHUS TI0 X0y PEIICHUS 33a]]a9i, KOMMEHTHPOBATH TMOJTYICHHBIN Pe3ylIbTaT;

— B X0Jie OOCYXKJCHHs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKJTaeMOH TEMBI, MPOOIIEMEI,
pelnraeMo¥ 3a7auu, BRICKa3bIBaTh UJICH, HAIICIICHHBIC HA TIOWCK PEIICHMS;

— COTIOCTABJIATH CBOM CYXJICHUS C CYXICHUSIMH IPYTUX yYaCTHUKOB JUAIOTa, OOHAPYKUBATh
pas3uyre U CXOJCTBO MO3HIINH;

— B KOppeKTHOHU opme HGopMyITHpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;

— MPEICTABIAThH PE3yAbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, NCCIIC0BaHUS, IPOCKTA;

— CaMOCTOSITETIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3a4ad MPE3CHTAllUH U
0COOEHHOCTEH ayJJUTOPHH.

CoTpyIHHYECTBO:

— IMOHHMMATh M WCIIOJIB30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIWBUAYaJbHOW DPabOTHI TpU
pelieHnn yueOHBIX 3a/1a4;

— NPUHUMATh 1EJIb COBMECTHOH JESITEIbHOCTH, IUIAHHUPOBATH OPraHU3aIlMI0 COBMECTHOMN
paboThI, pacrpeneyiaTh BUIbI PadOT, IOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M PE3YJbTaT
paboThl; 00001IaTh MHEHUST HECKOJIBKHX JIFOJICH;

— ydJacTBOBaTb B TPYNIOBBIX (opmax paboTbl (0OCyxkJeHHs, OOMEH MHEHMI, «MO3TOBbHIE
IITYPMBI» U UHBIC);

— BBINIOJHATH CBOIO YacTh pabOTHl U KOOPIWHHUPOBATH CBOU JCHCTBUS C JPYTUMHU WICHAMHU
KOMaHJIbl; OIICHMBATh KAaueCTBO CBOEro BKIaJa B OOMUNA TPOAYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

3) VYHUBepcallbHble pEryasTHBHbIE JEeWCTBUS, o0ecreunBaloT (GOpMHpPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HAaBBIKOB JJMYHOCTH.
Camoopranusanus:

— COCTaBIATh IUIaH, AJITOPUTM pEIIEHUs 3a/Jauyd, BbIOMpATh CHOCOO pelmeHUs ¢ y4€Tom
UMEIOIINXCSA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHAaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMaIIUH.

CaMOKOHTpOJIb:

— BJAaJIeTh HaBBIKAMH MO3HABaTEIbLHOM pC(I).HCKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX JEeNCTBUI U



MBICITUTENIBHBIX MPOIECCOB, X PE3YyIbTaTOB;

— BJAJETh CMOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOJS TMpolecca W pe3ylibTaTa pPelICHH
MaTeMaTUYEeCKOM 3a1a4Hu;

— TpEeABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPH pEIICHUH 3a7aud, BHOCHUTH
KOPPEKTUBBI B JIESATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX, HaMJIEHHBIX
OIINOOK, BBISIBIICHHBIX TPYTHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3y/bTaTa I U YCIOBUSM, OOBSICHATh MPHUUHBI JOCTHKCHUS
WU  HEJOCTIKECHHS pPE3ylIbTaTOB IEATEIBHOCTH, HAXOIAUTh OIIUOKY, JaBaTh OIEHKY
MpHOOPETEHHOMY OTIBITY.

IINTAHUPYEMBIE NNPEAMETHBIE PE3VJIBTATEHI OCBOEHUMA
CUHXPOHU3UPOBAHHO! ITPOT'PAMMBI 3A KYPC 10 - 11 KJIACCA

[IpenmeTHbIe pe3yapTaThl OCBOCHHSI pabodeil CHHXpPOHU3UPOBAHHOM paboyeil mporpamMmbl
mo maremaruke npencraieHsl i 10 - 11 kiracca B paMkax KypcoB «AnreOpa v Hadasa
aHanuza» u «I'eomeTpusi».

OcBoenne yueOHOTo Kypca «Anredpa 1 Hauaaa MaTeMaTHYECKOTO aHaIN3a» Ha YPOBHE
cpenHero o01miero oopa3oBaHus JI0HKHO 00€CTIEUNBATh TOCTHKEHUE CIIECTYIOIINX MPEAMETHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB:

K koniry o0ydenust B 10 kiracce 00ydarontuiics OTyIUT CISAYIONIUE PEAMETHBIE
pe3ynbTaThI 10 OTACIBHBIM TeMaM (enepaibHON pabouel mporpaMmbl yaeOHOTO Kypca
«Anrebpa 1 Hayaa MaTeMaTHYECKOTO aHaIN3a» Ha 0230BOM yYpOBHeE:

Ypcaa ¥ BEIYMCIICHUS:

— ONEpPUPOBATh TOHATHSAMH: PAlMOHATBHOE M JACHCTBUTEIHHOE YHCIIO, OOBIKHOBEHHAs W
JeCATUYHAsS APOOb, POIECHTHI;

— BBINOJHATH apuPMETHYECKHE OIepalud C palMOHAIBHBIMU M JISHCTBUTEIbHBIMU
YHCIIaMHU;

— BBINIOJHATh NPUOMKEHHBIC BBIYMCICHUS, WCIOJB3YysS IIpaBWja OKPYIJICHUS, JeNaTh
MPUKHUJIKY U OIIEHKY pe3yJIbTaTa BEIYMCIICHHI;

— OIIEPUPOBATh TMOHITHIAMH: CTEIEHb C IEJbIM TOKa3aTelaeM, CTaHAapTHas (GopMa 3amucu
NEHCTBUTENFHOTO YHWCIA, KOPEHb HATypajJbHOM CTENEeHW, HCIOJIb30BaTh MOIXOISIIYIO
dbopMy 3amucH JIEHCTBUTENBHBIX YHMCEN JJs peHIeHHs] MPaKTUYeCKHX 3a7ad |
MPEACTABICHUS JaHHBIX;

— OmepupoBaTh MOHATUSAMH: CHHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOTO YIIIa, UCII0JIb30BATh
3amMch MPOU3BOJIBHOTO yrila yepe3 0OpaTHbIE TPUTOHOMETpHUecKHue (DYHKITUH.

VYpaBHEHUS 1 HEPABEHCTBA:!

— ONEpUpPOBATH MOHATHUSIMU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO, L€JI0€, PalMOHAIBHOE,
HppalMOHAIbHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHEHUE;

— BBIMOJHATH  MpeoOpa3oBaHUS  TPUTOHOMETPUYECKUX  BBIpOKEHUH M pelaTh
TPUTOHOMETPUYECKUE YPABHEHMS;

— BBIMOJHATH MpPeoOpa3oBaHUs IENbIX, PAMOHATBHBIX U HPPAIMOHAIBHBIX BBIPAKEHUN U
peuaTth OCHOBHBIE THUIBI LEJIbIX, PAlMOHAIBHBIX M HPPAIMOHAIBHBIX YPaBHEHHU U
HEPaBEHCTB;

— TMPUMEHATHh YpaBHEHMSI U HEPABEHCTBA JUIsl PEIICHHMs] MAaTEMAaTHUYECKHX 3aJad U 3a1ad U3



pa3nuYHbIX 0071acTeil HAYKHU U PeANbHOM KU3HH;

MOJICIUPOBATh pEajbHbIE CHUTYyallMd Ha S3bIKE anreOpbl, COCTAaBJIATH BBIPAKCHUS,
YPaBHEHUsS, HEPABEHCTBA II0 YCIOBHUIO 3aJa4M, MCCICIOBATH IOCTPOEHHBIE MOJICIU C
UCIOJb30BAHUEM allllapaTa aareOpsl.

@OyHKUMHU U TpadUKU:

OTICPUPOBATH MOHITHIMHE: (YHKIIHSI, CIIOCOOBI 3aaHusI PYHKIIUH, 00JIACTh ONPEACTICHUS U
MHO>KECTBO 3HaUeHUH PpyHKIMH, rpaduk QyHKIMH, B3aUMHO 00OpaTHbIE (DYHKIUH;
OTEPHPOBATH TMOHATUSAMHU: UYETHOCTh W HEYETHOCTh (YHKUMH, HYITH (QYHKIUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

WCI0JIb30BaTh Ipaduku PyHKIUHN A1 pelieHus] ypaBHEHUII;

CTPOUTh W UYUTaTh I'padUKU JMHEWHON (DYHKIMHU, KBaJApaTUUHON (YHKIMM, CTEHEHHON
(YHKIIUU C LIETTBIM TIOKa3aTeseM;

UCIO0JIb30BaTh Tpaduku (YHKUMHM IS UCCIEIOBAHUS MPOLECCOB M 3aBUCUMOCTEN Mpu
pelIeHnH 3aJad U3 JpPYyruxX Yy4deOHBIX MPEeAMETOB U pealbHOM JKHU3HM, BBIpAXaTb
(hopMynaMu 3aBUCUMOCTH MEX]Ty BETUUUHAMHU.

Hauana MmateMaTryeckoro aHaiusa:

ONCpUpOBaATh MOHATHUAMH: IOCJICA0BATCILHOCTD, apI/I(i)MeTI/ILIeCKaSI n TEOMCTPUUCCKaA
MIPOrpeccuu;

OTIepUPOBATh MOHATUAMU: OECKOHEUHO YObIBarolasi reoMeTpUyecKasi mporpeccus, cymma
0eCcKOHEYHO yObIBaIOIIe reOMETPUUYECKON POTPECCHH;

3a/1aBaTh MOCIEA0BATEIBLHOCTH PA3IUYHBIMU CIOCO0aMU;

KCMOJIb30BAaTh CBOMCTBA MOCJIEIOBATEILHOCTEH M MPOTPECCUM NJIsi PEIIEHUS PeabHbIX
3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHo>xecTBa U JOTHKA:

OTIepUPOBATh NOHATUSIMU: MHOKECTBO, ONIEPALIUU HaJl MHOKECTBAMU;

HCIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaT Uil OMUCAHMs pealbHBIX MPOIECCOB
U SIBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYruX y4eOHBIX PEAMETOB;

OTIepUPOBATh MOHIATUSIMU: OTIPE/IeNIEHUE, TEOPEMa, CIIEJICTBUE, I0KA3aTEIbCTBO.

K konmy oOyuenus B 10 kimacce OOy4aronIuics TOJYYUT CIEIYIOIIUE MPEIMETHBIE

pe3ynpTaThl MO OTAETBHBIM TeMaM (enepanbHOM paboueil mporpammbl  yueOHOTO Kypca

«Aﬂre6pa 1 HaydaJla MaTEeMaTU4YCCKOIro aHajin3a» Ha yFJIyﬁJIeHHOM YPOBHE!

Yucna u BEIYUCIICHUSA:

CBOOOJHO ~ OmNepUpoBaTh  MOHATHUSAMHU:  pPAalMOHAIBHOE  YHUCIO,  OECKOHEYHas
nepuoandeckas ApoOb, MPOLEHTHI, HPPALMOHAIFHOE YHCIIO0, MHOKECTBA PAllMOHATIBHBIX
U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb JACHCTBUTEIBLHOTO YUCIIA;

IPUMEHATh APOOM W MPOLEHTHl A peUleHUs MNPUKIAJHBIX 3a7a4 M3 pa3InyHbIX
OTpaciiel 3HAaHUM U peabHOW KU3HU;

IPUMEHATh NPUONMKEHHBIE BBIYMCICHHUS, MpaBUIa OKPYIJIEHUS, MPUKHUIKY U OLIEHKY
pe3ynbTaTa BEIYMCIICHUH;

cBOOOJITHO ONEepUpOBaTh MOHATHEM: CTENEHb C IIEJbIM IOKa3aTeJeM, HCIOJIb30BaTh
MOIXOSIIYI0 (POPMY 3aIUCH JICHCTBUTENBHBIX YUCEN ISl pEIIeHUs MPaAKTHUECKUX 3a7a4
U NIPEACTABIICHUS JAHHBIX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKHI KOPEHb HATypaJbHON CTETEHH;



cBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C PAIlMOHAILHBIM TIOKA3aTeNIeM;

CBOGOZ[HO OIICpHUPOBATH IMOHATHUAMMU: J'IOI‘apI/I(I)M qucia, ACCATHYHBIC W HaTypaJlbHBIC
Jorapumbl;

CBOGO[[HO OnCpHupoOBaTh NOHATUAMH: CUHYC, KOCMHYC, TAHI'CHC, KOTAHI'CHC YHUCIIOBOI'O
apryMeHTa;

OTIEPHPOBATH MOHATHIMHU: APKCUHYC, apKKOCUHYC M aPKTaHT'€HC YHCIIOBOTO apryMEHTa.

VYpaBHEHHUs U HEPABEHCTBA:!

CBOOOZHO  OMEpPHpPOBATh TOHITHSIMH: TOXAECTBO, YpPaBHCHHE, HCPABEHCTRBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIICACTBUS, PAaBHOCHIIbHBIC HEPABEHCTBA;
MPUMEHSATHh PA3JIMYHBIE METOJbl PEHICHUS PAlMOHAIBHBIX W JIPOOHO-PAIIMOHAIBHBIX
ypaBHEHUH, MPUMEHATHh METOJ] MHTEPBAJIOB ISl PEIIEHUSI HEPABEHCTB;

CBOOOJIHO OTEPUPOBATh MOHSITUSIMHU: MHOTOWIEH OT OJHOM MEpPEMEHHON, MHOTOUJIEH C
LHEeTBIMU KOd(pPHUIIMEeHTaMU, KOPHU MHOTOWIECHA, NMPUMEHSThH JEJICHHEe MHOTOWICHA Ha
MHOTOJIEH C OCTaTKoM, TeopeMy be3y u Teopemy Buera ais peuienus 3agauy;

CBOOOJIHO OIEpPUPOBATh TOHATUSIMH: CHCTEMa JIMHEHHBIX ypaBHEHHM, MAaTpUIIa,
ONPENECIUTENb MATPUIBI 2 X 2 U €r0 Fr€OMETPUYECKUN CMBICIH, MCIIOIb30BaTh CBOMCTBA
ompenenuTens 2 X 2 i BBIYMACICHUS €r0 3HAYCHHS, MPUMEHATh OMPEASIUTENN s
pelieHuss CUCTEMBbI JIMHEWHBIX YpaBHEHWH, MOJIEIUPOBATh pEATbHBIC CUTYallMH C
MMOMOIIBI0 CHUCTEMBl JIMHEHHBIX YpPaBHEHHH, HCCIEIOBAaTh IOCTPOCHHBIE MOJCIU C
TTOMOTIIBIO0 MATPHIL M OTIPECIIUTENEH, MHTEPIPETUPOBATH MTOJTYICHHBIA PE3YIIbTAT;
WCIIOJIh30BaTh CBOMCTBA ICUCTBHUI C KOPHIMH JIJIsl IPe0OPa30BaHUS BBl PAKECHUM;
BBITIOJIHATE MPeoOpa30oBaHUsl UYUCJIOBBIX BBIPRKEHUM, COJEpXKAIIMX CTENEHU C
palrOHANIBHBIM MOKAa3aTeIeM;

WCIIOJIb30BaTh CBOMCTBA norapu(MoB JUTST npeoOpa3oBaHus
Jorapu(pMUUECKUXBBIPAKCHHUI;

CBOOOJHO  OMEpUPOBaTh  MNOHATHUAMHU:  HPpPALMOHANIBHBIC,  MOKa3aTEeJNbHbIE U
norapu(MUUECKHe YpaBHEHMs, HAXOJUTh UX PEIICHHUS C TOMOIIBI0 PaBHOCHIBHBIX
MEPEX0I0B WM OCYILECTBIISASI IPOBEPKY KOPHE;

NPUMEHSITh OCHOBHBIE TpUrOHOMeTpHueckue (opmynbl g npeoOpa3zoBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUN;

CBOOOJHO OIEpPUPOBATh MOHATUEM: TPUTOHOMETPHUUECKOE YpaBHEHHE, IMPUMEHSTh
HeoOxonuMble (GOpMyJbl AN PEHICHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX
YpaBHEHUH;

MOJENUPOBATh pealbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABISATH BBIPAXKECHHUS,
YpaBHEHUs, HEPABEHCTBA IO YCIOBHUIO 33Jla4M, UCCIEAOBaTh NOCTPOEHHBIE MOJEIU C
WCIIOJIb30BaHMEM armapara anreopsl.

OyHKIUHN U TpadUKu:

CcBOOOJIHO ONEpUpPOBaTh MOHATHAMU: (QYHKIMS, CIIOCOOBI 3aJaHMs (PYHKIMH, B3aUMHO
oOpatHble  (yHKUMH, KOMMO3UIMA  GYHKIUH, rpaduk QyHKIMM, BBIIOIHATH
3JIeMEHTapHbIe MpeoOpazoBaHust rpaUKOB (QYHKIIHIA;

cBOOOJIHO ONeEepUpOBaTh MOHATUAMHU: 00JACTh OMPEAETICHUS M MHOXKECTBO 3HAYCHUU
GyHKUIMU, HYTU QYHKIUHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

cBOOOJIHO OINEpHpPOBATh MOHATHAMM: YETHBIE W HEUYETHbIE (DPYHKIMH, MEPUOTUYECKUE
(GyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl U MUHUMYMBbI (DYHKIIHH,
HauOoJIbIIee U HaMMEHbIIIee 3HaYeHne (YHKIIUU Ha IPOMEXKYTKE;



cBOOOJTHO OTEpPHPOBATH MOHATUSMU: CTENEHHAs (DYHKIMA C HATYpalbHBIM M IIEIBIM
noxaszaTeneM, rpaduK CTENeHHOW (YHKLIMU C HATypaJbHBIM M LENIBIM IOKa3aTeleM,
rpaduK KOpHA n-0if cremeHu Kak (YHKIUM OOpaTHOW CTENEeHW C HaTypaJlbHBIM
IIOKAa3aTeseM;

OTIEPHPOBATh TOHATHAMH: JIMHEWHAs, KBaJpaTU4Has W APOOHO-TMHEHHas (QYHKIIHH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIE0BAHHIE U TIOCTPOCHUE UX IPa(pUKOB;

cBOOOJTHO OTIEpUPOBATH MOHITUSMH: MOKa3aTeIbHAs U Jorapupmuueckas GyHKIUH, X
CBO#CTBA ¥ IrpaKu, UCIOJIB30BATh UX TPAPUKH Ul PEUICHUS ypaBHEHUH;

cBOOOJTHO ONEpUPOBATh MOHATHAMHU: TPUTOHOMETPUYECKash OKPYKHOCTb, OTpEICICHUE
TPUTOHOMETPUUECKUX (PYHKIIUNA YUCIIOBOTO apryMEHTa;

UCIO0JIb30BaTh Tpaduku (PyHKIUI 171 MCClIeA0BaHUS MPOLECCOB U 3aBHCUMOCTEHN Mpu
pelleHny 3aJady M3 JAPYruX Y4eOHBIX MNPEAMETOB M pealbHOM JKHU3HM, BbIPAXKaTh
(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUNHAMU;

Hauana mateMaTryeckoro aHaiusa:

CBOOOJTHO OTEPHPOBATH TOHATHIMHU: apu(METHUECKass U TEOMETPHUYECKAsl MPOTPECCHS,
0ECKOHEYHO yObIBaromas reoMeTpuyecKas nporpeccus, JMHEWHBII u
AKCTIOHEHITMAIBHBI POCT, (OpMyZia CIOXHBIX TIPOIEHTOB, HMETh MPECTAaBICHUE O
KOHCTAaHTE;

WCTIONH30BATh POTPECCHH [T PEIICHHS PeabHBIX 3a/1a4 MPUKIIAIHOTO XapaKTepa;
CBOOOJTHO  OMEpUPOBATh TOHATHSMHU:  IOCIENOBATEIBHOCTh, CIIOCOOBI  3aJaHus
MOCIIEIOBATEILHOCTEH, MOHOTOHHBIE M OTPaHUYCHHBIC MOCIIEIOBATEIPHOCTH, TIOHUMATh
OCHOBBI 3aPOXKJICHHSI MATEMAaTHYECKOTO aHAIM3a KaKk aHaJIn3a OECKOHEYHO MAaJIbIX;
cBOOOJTHO OTIEpUPOBATH MOHATUSMU: HETPEPHIBHBIC (YHKIIUH, TOYKH pa3pbiBa Tpaduka
(dhyHKIIMM, acCUMTOTOTHI rpadrka QyHKITUH;

CcBOOOJTHO OTIEpUPOBATH MOHATHEM: (YHKIUS, HEMPEpPhIBHAS Ha OTpE3Ke, MPUMEHSTH
CBOWCTBA HETIPEPHIBHBIX (PYHKIIMH [T PEIICHUS 33/1a4;

CBOOOJTHO ONEpUPOBaTh TOHATHSAMH: TI€pBasi ¥ BTOpas NPOW3BOJHBIC (DYHKIHH,
KacarelbHas K Tpaduky QyHKIUH;

BBIUMCIIATH TPOU3BOJHBIC CYMMBI, IPOW3BEICHHS, YacTHOTO M KOMIIO3HMIIMU JBYX
(GyHKIUH, 3HATh TPOU3BOIHBIC JIEMEHTAPHBIX (YHKITUH;

UCIIOJIb30BaTh TCOMETPUYCCKUN M (PU3UYECKUN CMBICI MPOU3BOJHOW YIS PEIICHHUSI
3ajau.

MHoecTBa 1 JIOTHKA:

K

cBOOOJIHO ONEPUPOBATH MOHATHAMU: MHOXKECTBO, OTIEpallMU HaJl MHOKECTBAMH;
HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT sl OMCAHUsS peaIbHbIX IPOIIECCOB
U SIBJICHUH, IPU PELICHUH 3a7a4 U3 JIPYTruX y4eOHbIX MPEAMETOB;

CBOOOJIHO ONEpHpPOBaTh MOHATUSAMH: ONpEIENICHUE, TEOpeMa, YpaBHEHHUE- CIIEACTBUE,
CBOMCTBO MaTeMaTHYECKOro OOBEKTa, JI0Ka3aTeIbCTBO, PAaBHOCWIbHBIE YPAaBHEHUS H
HEPABEHCTBA.

KOoHIly oOydyeHus B 11 kmacce oOydaromuiicsi MOJYYUT CIEAYIOIIHUE MpPeIMETHBIE

pe3yabTaTel MO OTACHbHBIM TeMaM (eaepaabHOi paboueil mporpammbl y4yeOHOTO Kypca

«Aﬂrera M Hayaja MaTeMaTHYEeCKOro aHalnu3a» Ha 0a30BOM YpOBHE!

Yucnaa ¥ BEIYUCICHUS:

ONCpUPOBATh TOHATUAMU: HATYpPAJIBHOC, MNCJIO0C YHCIO, HUCIOJIB30BATh IIPU3HAKA
ACIIUMOCTHU LCJIBbIX YHCCII, Pa3JIOKCHHUC YHCIa HAa HPOCTBIC MHOXKUTCIIN I PCIICHUA



3a/1a4;
OTIEPHPOBATH MOHATHEM: CTCIICHb C PAIIMOHATIBHBIM ITOKA3aTeIlIeM;

OTIEPHPOBATH MOHATHAMMU: JIOTAPU(PM YHCIIA, IECITUUHbIE U HATypaJIbHBIETIOTapr(MBI.

YpaBHEHHUs U HEPABEHCTBA!

IIPUMEHSATH CBOMCTBA CTEIIEHU JUTS npeoOpa3oBaHus BBIPAKCHUI,
ONIEPUPOBATHIIOHATUAMM: TIOKA3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO, PEIIAaTh OCHOBHBIC
THUIIBIIIOKA3aTEeIIbHBIX YPDABHEHUH U HEPABEHCTB;

BBINIOJIHATh npeoOpazoBaHus BBIPAKCHU, coJiepKaInux Jgorapu@msl,
ONEpUPOBATHIIOHATUSIMU:  JIOTApDU(PMHUUECKOE YpaBHEHHE M HEPaBEHCTBO, pELIATh
OCHOBHBIE TUIBUIOTapU(MUUYECKUX YPaBHEHUI 1 HEPABEHCTB;

HaxOJIUTh PEUICHUS IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONIEPUPOBATh MOHATHIMH: CHCTEMA JIMHEWHBIX YPAaBHEHMH M €€ pElICHUE,MCIOJIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM NI PEIICHUs] IPAKTUYECKUX 3a/1a4;

HaxOJIUTh PELICHMS MPOCTEUIINX CHUCTEM M COBOKYIHOCTEH pPallMOHAJIbHBIXYPAaBHEHUHN H
HEPaBEHCTB;

MO/JIENNPOBATH peanbHbIe CUTyalllH Ha A3BIKE anreopsl, COCTAaBJISITh
BBIPAXKEHUS,yPAaBHEHNs, HEPABEHCTBA W CHCTEMBI 10 YCJIOBHUIO 3a/1a4d, HCCIEO0BaTh
MOCTPOEHHBIEMOJIEH C UCIIOJIb30BAaHUEM ammapaTa ajireOpsl.

OyHKUMU U TpadUKU:

OTIEPHPOBATH TIOHSTHSIMH MIEPUOTTIECKas byHKIHSA, POMEKYTKH
MOHOTOHHOCTU(DYHKIIMHM, TOYKHA OHKCTpeMyma (QYHKIIMH, HauOOoJbIliee M HaWMEHbIIee
3HaYCHUSA(DYHKIIMA Ha MPOMEKYTKE, HCIOJIb30BaTh WX [UIA HCCICNOBaHUS (YHKIIUH,
3aIaHHOUTpaUKOM;

OTIEPHPOBATH TIOHSATHSIMH: rpaduku NIOKa3aTeIbHOM, norapupMHUIECKONH
TPUTOHOMETPHYECKHX (DYHKIMHA, W300pakaTh WX HAa KOOPAWHATHOM IUIOCKOCTH
WUCTIONB30BATh JIJIsl PEIICHHUS YPAaBHEHHI U HEPABCHCTB;

n300pakaTh Ha KOOPAWHATHOM IJIOCKOCTH rpadUKu JTHHEHHBIX YPAaBHEHHIN UCTIOIb30BaTh
WX JUIsl PEIICHUsT CUCTEMBI JIMHEHHBIX YPAaBHCHUH;

UCIONB30BaTh Tpaduku (YHKIUNA JUIS HMCCIICOBAHUS IPOIECCOB W 3aBUCUMOCTEHH3
JIPYruX y4eOHBIX TUCIIUILIHH.

Hauana MaTeMaTHuyecKoro aHaiausa:

OIEPUPOBATH MOHSATHAMU: HENpPEpbIBHAS (DYHKIIMS, MPOU3BOIHAS (DYHKIHH,ACIIOIB30BATh
FCOMETPUYCCKUN U (U3HYSCKUI CMBICI POU3BOIHOM ISl pEIlICHHs3a/1aY;

HAXOJIUTh TPOU3BOJHBIC JJIEMEHTAPHBIX (DYHKIUI, BBIYUCISATH IPOU3BOIHBICCYMMBI,
MPOU3BE/ICHHUS, YACTHOTO (PYHKITHIA,

WCIOJIb30BaTh MPOM3BOJHYIO JJIs HCCIEeN0BaHUS (PYHKIIMM Ha MOHOTOHHOCTHU
OKCTPEMYMBI, IPUMEHSTH PE3yAbTaThl UCCIETOBAHMS K IOCTPOCHHUIO TpaUKOB;
WCIOJIb30BaTh MPOM3BOJHYIO U HAXOXKJIEHHUS HAWIYYIIEro PEIICHUSB MPUKIATHBIX, B
TOM YHCJIE€ COLMAIBLHO-3KOHOMUYECKUX, 3aa4ax;

OTIEpUPOBATh TOHATUSAMHU: TepBOOOpa3Has W HMHTETpall, MOHUMATh T'€OMETPUUYECKUNU
(bu3MUeCKUil CMBICT HHTETPANIA;

HaXOJHUTh IMEPBOOOpPA3HBIC DIEMEHTAPHBIX (YHKIIMH, BBIYUCIATH HHTErpajimno Gopmyse
Hrrorona—Jleiioumiia;

pelaTth MPUKIAJHBIE 33a7a4d, B TOM YHCJE COLUATbHO-IKOHOMHYECKOTO U(U3UYECKOTO
XapakTepa, CpeICTBaMHU MaTeMaTHYECKOTO aHAIH3a.



K xonmy oOyuenus B 11 kiacce oOyJaromuiicss TOMYYHT CIEAYIONIUE MPESIMETHBIC
pe3yabTaThl MO OTACIHBHBIM TeMaM (enepaiabHoil paboueil mporpammbl y4yeOHOTO Kypca

«Anrebpa 1 Havaa MaTEMaTUYECKOTO aHAJIM3a» Ha YIi1y0J1eHHOM yYpOBHe:

Yucna ¥ BEIYMCIIEHUA:

cBOOOTHO OIepUpOBaThH HOHSTUSIMU: HaTypaJlbHOE u LeJoe 4UCIIO,
MHO>KECTBAHATYPAJIbHBIX U LIEJBIX YMCEJ, MCHOJIb30BaTh MPU3HAKU JEIUMOCTU LEJBIX
gucen, HO/lu HOK HarypaibHbIX uMcen JUisl pelieHus 3ahad, NPUMEHSTb aJIrOPUTM
EBxmuna;

CBOOOJHO ONEPUPOBATH MOHATUEM OCTATKA 10 MOJAYJIIO, 3alIMChIBATh HATypajIbHbIEUHCIIa
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIO U MHO>KECTBOKOMIIJIEKCHBIX
yucell, NMPEeACTaBIATh KOMIUIEKCHbIE YHCIIa B anreOpanyeckoil UTPUrOHOMETPHUYECKOMN
(hopme, BBITIOJHATH apu(PMETHUECKHE OTEpallii ¢ HUIMHU MU300pakaTh HA KOOPAMHATHON
IIJIOCKOCTH.

VYpaBHEHHUS 1 HEPABEHCTBA!

CBOOOHO OIIepUpPOBATH MOHSTUSIMU: UppaluOHaIIbHBIE, MoKa3aTelbHbIe
wiorapuMuueckue  HEpaBeHCTBA, HAXOJUTh  UX  pEHIeHHsT C  TOMOIIbIO
PaBHOCHJIbHBIXIIEPEXO/IOB;

OCYILIECTBIISATH OTOOP KOPHEN MPU PelIeHUH TPUTOHOMETPUYECKOTO YpaBHEHUS;

CBOOOHO OIIepUpPOBATH MOHSTHEM TPUTOHOMETPHUUYECKOE HEPaBEHCTBO,
MPUMEHSITHHE00X0AUMbIE bopmyIbl TUISE pelieHus OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX

HEPaBEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUIN HHEPABEHCTB,
PaBHOCHJIbHBIE CHUCTEMBl M CHCTEMBI-CIEACTBHS, HAXOIUTh PEUICHUSCUCTEMbl U
COBOKYITHOCTEW pallMOHAJIbHBIX, HPPAIIMOHATbHBIX, TOKA3aTEIbHBIX WIOTapUPMUUECKUX
ypaBHEHUI U HEPABEHCTB;

pelmath  panuoOHAaNbHBIE, HpPpPALMOHANBHBIC, I[OKa3aTelbHbIE, JorapudmMuyecKkue
UTPUTOHOMETPHUUECKHE YPAaBHEHHS 1 HEPABEHCTBA, COJepKaIlNe MOYJIU U apaMeTphl;
MPUMEHSTH TpaduuecKre METOAbI Ui pEellleH!s YpaBHEHUN U HEPaBEHCTB, a TaKKe3a1ad
C IapaMeTpaMu;

MOJENUPOBATh  peallbHble  CHUTyallud  Ha  SI3bIKe  ajre0psl, COCTaBJISTh
BBIPAKEHUS,ypaBHEHHsI, HEPABEHCTBA U UX CHCTEMBI MO YCIOBHIO 3aJ[aud, UCCIIEIOBATh
MIOCTPOCHHBIEMOJICIM € HKCIOJIb30BAaHUEM ammapaTta aireOpbl, HHTEPIPETHPOBATH
MOJTy4eHHBINPE3yabTaT.

OyHKIMY U TpapUKH:

CTPOUTH TpaUKH KOMIO3UIMH (YHKIUI C MOMOUIbIO 3JIEMEHTAPHOTOUCCIIEAOBAHUS U
CBOMCTB KOMITO3UIIMU JABYX (DYHKIIMH;

CTPOHUTH r€OMETPUYECKHUE o0pa3sbl ypaBHEHUH u HEPaBEHCTB Ha
KOOPAMHATHOUILIOCKOCTH;

cBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPAPUKH TPUTOHOMETPHUECKUX (YHKIIHIA;
NPUMEHATH PYHKIMU [T MOJCITMPOBAHUS U UCCIEJOBAHUS PEATBbHBIX MPOLIECCOB.

Hauama MaTeMaTH4eCKOro aHalIu3a:

HUCIIOJIb30BATL  MMPOU3BOAHYHO JIsI  HUCCICHOBAHUA (1)YHKI_[I/II/I Ha MOHOTOHHOCTb



HUIKCTPEMYMBI;

— HaXOJWUTh HauOOJbIICEC U HAMMEHBIIIEE 3HAUCHUS ()YHKIIMH HETIPEPHIBHOITHA OTPE3KeE;

— WCTOJb30BaTh MPOU3BOJHYIO JIJISI HAXOXK/CHUS HAWIYUIIETO PEIICHUSB MPHUKIATHBIX, B
TOM YHCJIE COIHMAJIbHO-DKOHOMUYECKHX, 3a7ayax, s ONpPENeNCHUSCKOPOCTH H
YCKOpEHUS TpoIiecca, 3alaHHoro GopMyIIon Wiu rpadukoMm;

— cBOOOIHO OIIEPUPOBATH TIOHSITHSIMH nepBooOpasHasi, oTIpeIes EHHBIHI
WHTETPAI,HAX0JUTh IIEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIIUH U BEIYUCIISATH HHTETPAI IO
dopmyneHrrorona—JIeliOawmIa;

— HaXOJHWTh IJIOMIAN TUIOCKUX (PUTYP U 00BEMBI TEIT C TIOMOIIBIO HHTETPaa;

— WMETh NPEJCTABIICHHE O MATEeMATHYECKOM MOJICIIMPOBAHUK HA MPUMEPECOCTABJICHUS
muddepeHInaNTbHBIX YPaBHEHHI;

— pemaTh MPHUKIATHBIC 33/1a49¥, B TOM YHCJIE COIUATBHO-IKOHOMHUYECKOTO U(U3UIECKOTO
XapakTepa, CpeJICTBAMH MaTeMAaTHIECKOTO aHaJIH3a.

COAEPXAHUME YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHUYECKOI'b AHAJIN3A» 10 - 11 KJIACC

10 KJIACC Bba30Bblii YPOBEHb

Uucna v BIUMCICHUS

Pannonanbubie yncna. OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOU, MPOLIEHTHI, OECKOHEUHbIE
nepuoguueckue  Apoou. Apudmerndyeckue ONEpaldd €  PALUOHAIBHBIMH  YHCIaMH,
npeoOpa3oBaHUsl YUCIIOBBIX BhIpakeHUH. [IpuMeHeHune apoOEl W MPOIEHTOB I PEHICHUS
MPUKIAJAHBIX 3a7a4 U3 PA3IMYHBIX OTPacieil 3HAHUN U PeabHOM KU3HHU.

JlelicTBuTenbHBIC YuCia. ParmoHanbHbIe W MppalioOHANIbHBIC Yncia. ApU(METUIECKHE
orepanuy ¢ AeUCTBUTEIbHBIMU yHclaMu. [IpuOnxéHHble BHIYMCICHUS, MPABUIa OKPYIJICHHUS,
MPUKUIKA U OLEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenens ¢ uensiM nokasareieMm. CtanmapTHas GopMma 3alucu JeMCTBUTEIBHOIO YHUCIIA.
Hcnonb3oBanue mnoaxonsmiel ¢Gopmbl 3amucd  JCHCTBUTENBHBIX YHCEN Ui pelleHus
MPAKTUYECKUX 3a7a4 U IPECTABICHUS JaHHbIX.

Apudmernueckuil KOopeHb HaTypaibHOW creneHu. JleiictBus ¢ apudMeTHYeCKUMHU
KOPHSIMHU HATypalIbHOW CTEIICHHU.

CuHyC, KOCHUHYC M TAaHT€HC YUCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI€HC
YHCIIOBOTO apryMeHTa.

VYpaBHEHHUS 1 HEPAaBEHCTBA

ToxxnecTBa 1 TOKIECTBEHHBIE TTPEOOPA30BAHUS.

IIpeoOpa3oBaHue TPUTOHOMETPUUYECKHX BbIpaxkeHUH. OCHOBHbIE TPUTOHOMETPUUYECKHE
(bopMyIbI.

VYpaBHeHHMe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meton
WHTEpBAJIOB. PerieHne nensix U ApOOHO-pallMOHANBLHBIX YPAaBHEHUN M HEpaBEHCTB. Perienue
HMPPALMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne tpuroHoMerpuyeckux ypaBHeHHil. lIprMeHeHue ypaBHEHUN UM HEPABEHCTB K
PEIICHNUI0 MaTeMaTHYEeCKUX 3a7a4 U 33724 U3 Pa3IMyHbIX 001acTell HAayKu U peabHOM KU3HU.

OyHKIMH U TpaduKH

OynKIWs, crocoosl 3ananus GyHkuuu. ['papuk GyHKIMM.



B3aumuo oGpatabiedyHKINH.OONACTh ONMpeaeseHHs] 1 MHOKECTBO 3HAYCHUH (DYyHKIUH.
Hynu gynaxmun.IIpomexyTku 3HaKomoctosticTBa. YETHRIE M HEUETHBIE (DYHKIINH.

Crenennast GyHKIUS C HATYpaJbHBIM M LIENbIM MoKa3areneM. E€ cBoiicTBa urpaduk.

CBoiicTBa 1 rpaduk KOpHS N-0il CTENECHU.

Tpuronomerpuueckas OKPYXXHOCTb, onpeeIcHue TPUTOHOMETPUYECKUX
(GYHKIMHYNCIIOBOTO apTyMEHTA.

Hagana maTemaTnueckoro anaimsa

ITocnemoBaTenLHOCTH, CII0COOBI 3aJIaHus MOCJIEOBATSIILHOCTEH.
MOHOTOHHBIETIOCTICTIOBATEIIBHOCTH.

Apudmernueckas " reoMeTpHYECKast IIPOTPECCUMU. beckoneyHo
yOBIBarOIIasTeOMETpUIECKAS MPOTPECCHsL. CymmMma OECKOHEYHO yOBbIBaOIICH

reoMerpuueckornporpeccuu. @opmyiia CI0KHBIX MPOLEHTOB. MCNoOIb30BaHUE NPOTPECCUU IS
peLICHUsIpEAIbHbIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

MHOK€ecTBa U TOTHUKA

MHoXxecTBO, omnepanuu Haj MHokecTBamu. Juarpammbr Oinepa—Benna.llpumenenue
TEOPETHUKO-MHOXECTBEHHOTO anmapara Jid OMMCaHUs PEeaJbHBIXIPOIECCOB W SBIICHUH, MpHU
pemeHun 3amad W3 JApyrux ydeOHbix mnpeameToB. OmpeneneHue, Teopema, CIEIACTBHE,
JI0Ka3aTeNIbCTBO.

10 KJIACC Yri1y0/ieHHBbIH YPOBEHb

Yucna v BIUMCICHUS

Pannonanbubie yncna. OObIKHOBEHHBIE U JIECSITUYHBIE IPOOU, MPOLIEHTHI, OECKOHEUHbIE
nepuoauueckue apoou. [Ipumenenue npobeit 1 NpOLEHTOB IS PelleHUs] MPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTpacieil 3HaHUW 1 peaJTbHOU KU3HU.

JeiictButenpHble yncna. PanuoHanbHble U UppalMoHaIbHble Yucia. ApupMeTudeckue
ONEpallMK C JIEUCTBUTEIBbHBIMU 4YHCIaMU. MOJyib NEHCTBUTEIBHOIO 4YKCIIAa U €ro CBOMCTBA.
[TpuOmmkE€HHbIE BBIUMCICHMS, TMpaBUiIa OKPYIJICHHs, MPUKHUIKA U OLEHKa pe3yiabTaTa
BBIUUCIICHUH.

Crenenb ¢ 11eabIM niokasareneM. bunom Herotona. Mcnonbs3oBanue noaxoasmiei hopmbl
3alUCHU ACUCTBUTEIbHBIX YHCEII JUISl PELIEHUS] MPAKTUYECKUX 3a]1a4 U IIPE/ICTABIICHUS IaHHBIX.

Apudmernueckuil KOpeHb HATypaldbHOW CTemeHHM u ero cBoiictBa. CTemeHp ¢
paluMoOHaNIbHBIM OKAa3aTeIEM U €€ CBOMCTBA, CTENEHb C IEHCTBUTEIbHBIM [TOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa norapudma. JlecsTuuHble M HATypajdbHBIE JIOTapU(MBI.
CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC H
ApPKTaHI'€HC YHMCIIOBOTO apryMEHTA.

VYpaBHEHUS 1 HEPABEHCTBA.

ToxxnecTBa M TOXKAECTBEHHBbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCHIIbHBIE YpaBHEHMS M YPaBHEHUS-CIIEICTBHUS.

HepaBenctBo, pemienue HepaBeHCTBa. (CHOBHBIE METOJBI PEIICHUS IENbIX WU JIpOOHO-
palMOHANbHBIX YPAaBHEHU 1 HEPABEHCTB.

MHorouseHsl OT OJHOM MepeMeHHOH. J(eneHne MHOrouieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorounens! ¢ nensiMu kodgpouimentamu. Teopema Buera. [IpeoGpasoBanus
YHUCJIOBBIX BBIPAKEHUN, COIEPKAIINX CTENIEHU U KOPHHU.

Uppaumonanbusle  ypaBHeHHs. (OCHOBHBIE METOAbl PEIICHHS HPPALUOHAIBHBIX
ypaBHeHUH. [TokazarenbHble ypaBHEHUS.



OcHOBHBIE METO/IBI PELICHHS MTOKA3aTeNbHBIX YpaBHEHUH. [IpeoOpazoBanme BEIpaXKeHUH,
comepxamux Jorapudmsl. Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOABI PEHICHUS
JTOTapu(PMUICCKUX YPABHEHHI.

OcHoBHBIE TpUTOHOMETpUYeckue ¢Gopmynsl. [IpeoOpazoBaHHe TPUTOHOMETPUUYECKUX
BbIpaKEHUN. PelleHne TPUrOHOMETPUYECKUX YpaBHEHUM. PemeHue cucTteM JIMHEWHBIX
YpPaBHEHUU.

Matpuua cucreMbl JIMHEHHBIX ypaBHeHUH. OmnpeaenuTesnb MaTpuUllbl 2X2, €ro
F€OMETPUYECKUIM CMBICI M CBOMCTBA, BBIYMCIICHHE €r0 3HAYCHMS, IPUMEHEHHUE OIpPEACIIUTENS
JUISl pELIEHUs] CUCTEMBI JIMHEHBIX YPaBHEHHM.

Pemrenne mnpuknazHeIX 3amad ¢ NOMOUIBKO CUCTEMBI JIMHEHMHBIX  YpaBHEHUM.
HccnenoBanue MOCTPOCHHOW MOJENM C INMOMOIIBIO MaTpull M onpenenutenei. Iloctpoenune
MaT€MAaTHYECKUX MOJENIEH pPEATbHOM CHUTyallud C IIOMOIIbIO YPaBHEHHW W HEPABEHCTB.
[IppuMeHeHnEe ypaBHEHMII W HEPABEHCTB K PEIICHHI0 MAaTeMAaTHYECKMX 3ajad W 3a7ad M3
Pa3IMYHbIX 00J1aCTe HAYKU U peaJIbHOM JKU3HH.

OyHKIMU U TpaduKu

OyHKuus, crnocoOsl 3ananus GyHkuu. B3anmuo oOpatubie ¢pyHkunu. Kommosumus GyHKIMA.
I'padux bynkmuu. Inementapabie mpeodbpazoBanus rpadukos pyaknuid. O0IaCTh OTIPEIEICHUS
1 MHOecTBO 3HaueHuil pynkiuu. Hymu dyakuuu. [IpomexyTtku 3HakonoctossHCTBa. YETHBIE U
Heu€éTHble QyHkuuu. Ilepuoguueckue ¢GyHkmu. IIpoMeEeXyTKM MOHOTOHHOCTH (DYHKIUH.
Makcumymbl 1 MUHUMYMbI QyHkuu. HauOosbiiee n HauMeHblee 3HaueHUss (QYyHKIMM Ha
npoMexyTtke. JIuHelHas, KBaapaTU4yHass W JOpOOHO-JTHHEHHas (yHKIMH. DJIEeMEHTapHOE
HCCIIEIOBAaHUE U TIOCTPOCHUE UX TPapUKOB.

CrenenHas GyHKIMA ¢ HATypaJdbHBIM W LIETBIM TOKa3ateneMm. E€ cBoiicTBa u rpaduk.
CpoiicTBa ¥ rpaduK KOpHS N-O¥l CTENMEHW Kak (YHKIIMU OOpaTHOW CTETNIEHU C HATypaJbHBIM
IIOKAa3aTeJIEM.

IToka3zaTenbHast U gorapupmuueckas GyHKIUHU, UX CBOHCTBa U rpaduku. Mcnonp3oBanue
rpadpukoB  QYHKOMM JUIsl  pelieHus ypaBHEHMH. TpuroHoMmerpuyeckas OKpPYKHOCTb,
olpeieNieHue TPUrOHOMETPUUECKUX (PYHKLUI YHUCIOBOIO apryMeHTa.

OyHKIMOHANbHBIE 3aBUCUMOCTH B pEAJbHBIX Ipolieccax M sBIeHUsAX. ['paduxu
peaJIbHBIX 3aBUCUMOCTEN.

Hagana maTemaTnueckoro aHaimsa

IlocnenoBarensHOCTH, CIIOCO0bI 3aaHus IIOCJIE0BATENBHOCTEN. Meton
MaTeMaTU4eCKONH MHAYKIMU. MOHOTOHHBIE U OTPAHUYEHHBIE TIOCIIEI0BATEIBHOCTH.

HcTopust BO3HUKHOBEHUSI MaTeMaTHUYECKOTO aHallM3a Kak aHaju3a OECKOHEYHO MaJlblX
BEJIMYMH.

Apudpmernueckass U reomeTpuueckas —mporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBarOIIEH reoMeTpUYEeCKON MPOrpecCcHy.
JIMHEHHBI1 W OKCHOHEHIUAIbHBIM pocT. Ywucno e. Popmyna CIOXKHBIX IIPOLIEHTOB.
Hcnonp30BaHne IpOrpeccuy sl PEIEHNUs pealbHbIX 3a/1a4 IPUKIIAJHOTO XapaKTepa.

HenpepbiBHble (yHKIMH W uX cBoWcTBa. Touku paspbiBa. ACHMITOTHI TI'padUKOB
¢ynkuuii. CBoiicTBa (pyHKIMH HENMpepbIBHBIX Ha OTpe3ke. MeToJ] MHTEpBaJOB Ul pEIleHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNPEePhIBHBIX (DYHKIUH JUTS peleH s 3a/1a4.

IlepBass wu BrOopas mnpousBoaHble ¢GyHkuuu. OmnpeneneHue, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT MPOM3BOJHOM. YpaBHEHHE KacaTeldbHOM K rpauky ¢GyHKIUU.
IIpousBoanble 31eMeHTapHBIX ¢GyHKUU. [lpou3BomHas CyMMBbI, MPOU3BEACHUS, YaCTHOTO WU
KOMIIO3ULIUU (PYHKITHH.



MHOK€eCTBa U TOTUKA

MHoXecTBO, Olepaluyd HaJl MHOXXECTBAMHU M MX cBoicTBa. [luarpammer Oinepa— Benna.
[IpumeHeHre TEOpEeTUKO-MHOXKECTBEHHOIO armapara JUis ONMCAaHUS pPEajbHBIX IPOLIECCOB U
ABIICHUH, TpU pEIIeHHH 3a1ad M3 JApYrux ydeOHbIX mpeameroB. OrmpeneneHue, Teopema,
CBOMCTBO MaTEMaTHUECKOT0 O0BEKTA, CIEACTBHE, 10Ka3aTEIbCTBO, PABHOCHIIbHBIE YPABHEHUS.

11 KJIACC Bba3oBblii ypoBeHb

Yucna v BBIUMCIICHHUS.

HarypaneHblie u nensie uncina. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

Cremnensb ¢ pallMOHATIBHBIM MOKa3ateneM. CBOWMCTBA CTETICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypalIbHbIE JOTAPUPMBI.

YpaBHEHHSI 1 HEPABEHCTBA.

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JTOTapu(DMBI.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPIKALINX CTENIEHH C pallMOHAIbHBIM MOKa3aTeNIEM.

[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucremsl TMHEWHBIX ypaBHEHHWH. PellleHrne mpHKIagHBIX 3aJa4 C IMOMOUIBIO CHUCTEMBI
JIMHEWHBIX YPaBHEHUM.

Cucremsbl U COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMI, CHCTEM M HEPABEHCTB K PEIICHHI0 MAaTEMaTUYECKUX 3a/1ad U
3a/1a4y U3 pa3InYHbIX 00JIacTel HAYKU U PEaTbHOM KU3HHU.

OYHKIUU U TPAPUKH.

Oyuknusa.  [lepuogumdeckue  dyHkuun. [IpomMexyTkm MOHOTOHHOCTH  (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMH. HauOosbliee ¥ HauMeHblliee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenpHas u orapudgmuueckas QyHKIUU, X CBOICTBA U IpadUKH.

Hcnonb3oBanue rpadukoB GpyHKIUI A5 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GYHKUUNA U UCCIEHOBAHMS MPOLECCOB U 3aBUCHMOCTEH,
KOTOpbIE BOSHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYrUX Y4eOHBIX MPEIMETOB U PEAIbHOM KU3HH.
Hauana matemaTnyeckoro aHaamsza.

HenpepriBHbie (yHKIIME. MeTo1 HHTEPBAJIOB JJIsl pEIICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpuueckuii U GU3NIECKUI CMBICIT IPOU3BOIHOM.

[IpousBoHbie dneMeHTapHBIX (GYyHKIUNA. DOpMYIbl HAXOKICHUS MPOU3BOTHON CYMMBI,
MIPOU3BE/ICHUS M YACTHOTO (DYHKLIMH.

[IpumeHeHre mNPOU3BOAHON K HCCIEIOBaHMIO (YHKIMH Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxosxieHne HauOobIlero ¥ HAMMEHBIIETo 3Ha4eHUs (YHKIIUU Ha OTPE3Ke.

[IpumeHeHre NPOM3BOAHON JUISl HAXOXACHHUS HAWIIYYIIErOo PEIICHUS B IMPHUKIATHBIX
3ajauax, JAJIs OINpeJieNIeHUs] CKOPOCTH Mpoliecca, 3aJaHHOT0 (GOpMYIIOH Ui rpauKOM.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

Wuterpan, ero reoMeTpudyeckuid W (uznyeckuil cMbici. BbluncineHue uHTErpajia 1o
¢dopmyne Herotona—JIeiibnuna.

11 KJIACC ¥Yri1y0J/ieHHbIH YPOBEHb



Yucna v BBIYKCIICHHUS.

Harypanbnbie u nensle uucna. [lpumeHeHne NpHU3HAKOB JAEIMMOCTU LENbIX YHUCEI,
Hanbospmmii o6muii nenurens (nanee — HOJl) u nanmenpiiee obmee kpataoe (mganee - HOK),
OCTaTKOB 10 MOAYIIO, anroputMa EBkiinaa 1 perenus 3a1a4 B LEJIbIX YHCIax.

KommuiekcHpie uymcna. AnreOpawueckass W TpUTOHOMETpudeckass (opMbl  3amucu
KOMILJIEKCHOTO yucia. ApupMeTHUecKue onepalyuyu ¢ KOMIUIEKCHBIMH uuciaamu. M3o0paxenue
KOMIUJIEKCHBIX YHCEN Ha KOOPAMHATHOM miockocTH. Popmyna Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOTO 4ucia. [IpuMeHeHne KOMILJIEKCHBIX 4YHCENl IS pelleHus (QU3MYECKUX U
reOMETPUUECKUX 3a/1a4.

YpaBHEHHs 1 HEPABEHCTBA.

Cucrema U COBOKYINHOCTb YpPaBHEHMH M HEpaBEHCTB. PaBHOCWIIbHBIE CHCTEMBI U
CUCTEMBI-CJIEICTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT6Op KOpHEH TPUTOHOMETPUYECKUX YPABHEHUU C TOMOIIBI0 TPUTOHOMETPHYECKOM
OKPYKHOCTH. PellieHne TpuroHoMeTpuueckux HepaBeHCTB.

OcCHOBHBIE METO/IbI PEIIEHUS TOKA3aTeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEIIEHUS UpPaIlIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJIbl ~ pEHIeHHs] CHUCTEM W COBOKYHNHOCTEH  palllOHAJIbHBIX,
UppalMOHAJIbHBIX, TOKA3aTEeNbHBIX U JIOTApU(MUUYECKUX YpaBHEHUI.

VYpaBHEHUsI, HEpPaBEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpumeHeHNE ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHUX 3a1a4 U
3aJjad U3 pa3iIM4yHbBIX OOJIacTe HAayKuM M peanbHON >KMU3HM, HHTEpHpEeTalus IOJyYEHHBIX
pe3yJIbTaTOB.

OYHKIUU U TPAPUKH.

I'paduk xommosunuu ¢ynkmuii. ['eomerpruyueckne o0pa3sl ypaBHEHH U HEPaBEHCTB HA
KOOPJIMHATHOMU IUIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOICTBA U rpadUKy.

I'papuueckne MeTOIbl peIICHUs YpaBHEHMH M HepaBeHCTB. I'paduueckue MeTOIbl
pelIeHns 3a1a4 ¢ mapamMeTpamu.

Hcnonw3oBanue rpadukoB (QyHKUMHA A7 UCCIEAOBAaHUS IPOLECCOB U 3aBUCHUMOCTEH,
KOTOpPBbI€ BO3HUKAIOT IPHU PEIICHUH 3a/1a4 U3 APYruX Y4eOHBIX IPEIMETOB U pealbHON KU3HU.
Hagana maTemaTHueckoro aHajinsa.

[IpuMeHeHne mNpPOU3BOAHON K HCCIEIOBaHMIO (YHKIUMH Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxosxieHne HauOoJIbIlero 1 HAaMMEHbIIEro 3Ha4YeHN i HellpepbhIBHOM (pyHKIMU Ha
OTpE3KE.

[IpumeHeHre NPOM3BOAHOM Ul HAXOXKACHHUS HAWIIYYIIErO0 PEIICHUS B IHPUKIATHBIX
3ajavax, JJIs OIpeNeNIeHUs] CKOPOCTH M YCKOpPEHHs TIpolecca, 3afaHHoro (opmMysiaoid win
rpauKoMm.

IlepBooOpa3Has, OCHOBHOE CBOICTBO mepBooOpa3HbIX. IlepBooOpa3Hble 3IeMEHTapHBIX
¢bynkuuit. [IpaBuiia HaxoXA€HUS TEPBOOOPA3HBIX.

HHurerpain. ['eomeTprueckuil CMBICI UHTETpaa. BeruncieHne onpeaenéHHOro MHTerpaa
no popmyne Hetorona—Jleitbuuna.

[IpumeHeHne uHTErpana JUid HAXOXACHUS IUIOIAAEH IUJIOCKUX ¢GUryp U 0O0BEMOB
TE€OMETPUYECKUX TEIL.

[Tpumeps! pertennit quddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOIeIMPOBaHNE
peanbHBIX MPOLECCOB C MOMOIIBIO U(PepeHIInaTbHBIX YPAaBHEHUH.



TEMATHNYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

10 KJIIACC

ba3oBblii ypoBeHsb (68 uacos)

Yrayouaennblii ypoBeHb (136 yacos)

Hazpanue paznena (Tembl)
(41cI10 9acoB)

OcHOBHOE coJiepKaHue pasjiena (TeMbl)

HasBanue paznena (Tembl) (4UCIIO
JacoB)

OcHOBHOE cojiepkaHue paszena (TEMbI)

MHOKeCTBa pallHOHAIBHBIX
U JeHUCTBUTENbHBIX
uyrcell. PanmoHannHEIE

YpaBHEHUS U HEPABEHCTBA
(14 q)

MHO0XeCTBO, Ollepaluy HajJ MHOXKECTBAMH.
Jluarpammel Ditnepa—BenHa.
Panonansubie yncia. OOBIKHOBEHHBIEC U
NECATUYHBIC IPOOU, TTPOIICHTHI,
OECKOHEYHBIE MTEPUOANUECKHUE APOOH.
ApudmeTnyeckue ornepanuu c
[parMOHATBHBIMHU YUCIIAMH,
MpeoOpa3oBaHMs YHCIOBBIX BHIPAKEHHH.
[Ipumenenue qpo6ei v MPOLEHTOB IS
peIeHus MPUKIAIHBIX 3371a4 U3 PA3TUIHBIX
OTpacieil 3HaHUW U peabHON KU3HHU.
JleicTBUTENbHBIC YKclia. PaimoHaabHbIC U
MpPPALMOHATIBHBIE YHCIIA.
ApubMeTHIeCKHe OTepaIuu ¢
NEHCTBUTEIbHBIMU YUCIIAMH.
[IpnOmkEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKPYIJICHHS], IPUKUKA U OLICHKA
[pe3y/ibTaTa BEIYUCICHUN.

ToxecTBa U TOKIACCTBEHHBIE
peoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHUs1. HepaBeHCTBO, penieHue
HepaBeHCTBA. MeTo 1 UHTEPBAJOB.
Pemenue nensix U IpoOHO-palMOHATBHBIX
YpaBHEHUH U HEPABEHCTB

MHOX€eCTBO AEUCTBUTEIBHBIX
YUCEl.

MHOrOo4JIEHBI.

PanyoHanbHbIE YpaBHEHHUS U
HEPaBEHCTBA.

CucTeMbl IMHENHBIX YPaBHEHUI
(28 u)

MHOKECTBO, ONlepaluy HaJ MHOXXECTBAMH
1 WX cBocTBa. J{marpammer Ditinepa —
Benna. /lpumenenue meopemuxo-
IMHOJICECMBEHHO20 annapama 01s peuleHust
3a0au.

PanronansHbie yncna. OOBIKHOBEHHBIC U
NeCTUYHBIE TPOOH, TPOTICHTHI,
OECKOHEYHBIC TTEPUOIUUECKHE IPOOH.
[Ipumenenue qpooei u MpPOLEHTOB IS
perIeHus MPUKIAAHBIX 3a/1a4.
JleicTBUTENbHBIC YKCIa. PalimoHanbHbIC U
MPPALMOHAIIBHBIE YHCIIA.
ApudMeTnuecKue ornepanu ¢
NEeHCTBUTEBHBIMU YuCIaMu. Mooyb
OelicmeumenbHo20 YUCia U e20 C80UCMEa.
[ IprOakEHHBIE BRIYUCIICHUS, TIPAaBUIIa
OKpYIJIEHUS, TPUKUKA U OLEHKA
pe3ynbTaTa BEIYUCICHUM.

OcHogHble Memoovl peuteHus Yeavix u
OpOOHO-PAYUOHANLHBIX YPAGHEHUT U
Hepagencms. Muozounenvt om 0OHOU
nepemennou. /lenenue MmHo2ounena Ha
mHozounen ¢ ocmamkom. Teopema be3zy.
MHozounenwl ¢ yenvimu Kodghguyuenmamu.
Teopema Buema.

Pewienue cucmem nuHelnbIX ypagHeHU.
Mampuya cucmemvl TUHENUHBIX YPAGHEHULI.
Onpeodenumens mampuywvl 2 X2, e2o
ceomempuyecKull CMuLCll U CBOUCMEBA;

BblHUCTICHUE €20 3HAYCHUA, NPUMEHEHUE




onpeodenumerst 01 peuleHusi CUCeMbl
IuHeUHbIX ypasHeHull. Pewenue
NPUKIAOHBIX 3A0aY C NOMOUWBIO CUCEMbL
IUHEUHbIX YPABHEHULL

DYHKIIUU U TPaPUKH.
CreneHsp ¢ 1eNbIM
[oKazaresaem

(6 9)

DyHKIUSA, CITOCOOBI 3a1aHus (DYHKIIUH.
B3anmuo oOpatHbie ¢pyHkiuu. ['padux
(b yHKIIAH.

OO0nacTh onpeneneHuss © MHOXKECTBO
3HaueHu# ¢ynkuuu. Hymu ¢pyHkmm.

Heu€éTHbIe GyHKIMU CTENeHb C IeNIbIM
MOKa3aTeseM.

CrangaptHas ¢popma 3amucu
NEeNCTBUTENBHOTO yncia. Mcnonb3oBaHue
noaxo et GopMbl 3anucu
NEHCTBUTENbHBIX YNCEN JJIs1 PEIICHUS
MPaKTUYECKUX 3a7a4 U MPEICTaBICHUS
TTAHHBIX.

CrenieHHast GyHKIUS C HATYPAJIbHBIM U

[IpoMeKyTKH 3HAKONIOCTOAHCTBA. YETHBIE U

DyHKIUU
u rpaduku. CterneHHas: GyHKITUS
C 1eIbIM MoKazaTenem (12 q)

DyHKIMSA, CIIOCOOBI 3a1aHus (QYHKIIUH.
B3anMHO oOpaTHbIC PyHKITHH.
Komnoszuyus ¢pynxyuti. I'paduk GyHKIIHN.
DnemenmapHvle npeobpazo8aHus
epaguxos ¢ynkyuti. O6nacTb
OTIpe/IeNICHUs] U MHOXKECTBO 3HAUCHUN
¢byukuun. Hynu dyakiun. [IpomexxyTku
3HAKONOCTOSIHCTBA. YETHBIE U HEYETHBIE
byukuuu. Ilepuoouueckue gynkyuu.

[ IpomedsicymKku MOHOMOHHOCTU (DYHKYUU.
Maxcumymol U MUHUMYMbL DYHKYUU.
Haubonvuwee u HaumeHbuiee 3HayeHue
dYHKYUU HA npomedcymKe.

Jlunetinas, keaopamuunas u OpooHo-
uHeliHas yHxyuu. dnemeHmapHoe




nenbiM rmokaszarenem. E€ cBoiicTBa u rpaduk|

ucciedosanue u NOCmpoeHue epaguros
DmMux gyHKyuil.

CTeleHb ¢ IEIBIM II0Ka3aTelieM. hurnom
\Hvromoma.

CrenenHast QyHKIHSI ¢ HATYPAIBHBIM U
[ICIBIM TI0Ka3aTeneM. EE cBoicTBa n

rpaduk

Apudmernyeckuil KOpeHb
N—OM CTEeNEHHN.
HppannoHanbHbie
YPAaBHEHUSI U HEPABEHCTBA
(18 u)

ApudmeTnueckuil KOpeHb HaTypaJIbHOU
ctenieHu. JleificTBus ¢ apugmeTuuecKuMu
KOPHSIMU N—O# CTEIMEHH.

Pemenne nppanoHanbHbIX YPAaBHEHUN U
HEPABEHCTB.

CBoiicTBa U rpadUK KOPHS N-0¥ CTETICHU

ApudmeTnueckuil KOpeHb n-ou
CTETICHH.

HppaiimoHaibHbIe YpaBHEHHS
(18 u)

ApudmeTrueckuil KOpeHb HaTypaIbHOU
CTEIIEHU U €r0 CBOWCTBA.
[Ipeobpazosanus YUCI08bIX BbIPANCEHU,
cooeparcauyux cmenenu U KOpHU.
Hppauuonaibabie ypaBHeHUsI. OCHOBHBIE
METO/Ibl pEIICHUS HPPALMOHATIBHBIX
ypaBHEHUH. PagHocuibHble nepexoodvl 8
peutenuy UuppayuoOHaIbHbIX YPAGHEHU.
CBoiicTBa U TpaduK KOPHS N-0¥ CTETICHU
KaK (DYHKIIMH OOpaTHOW CTEICHHU C
HATypaJIbHBIM TOKa3aTelleM

DopMyITbl TPUTOHOMETPHH.
TpuronomeTpuieckue
ypaBHEHHUSI

(22 4)

CrHYyC, KOCHHYC U TaHT'€HC YHMCIIOBOIO
aprymMeHTa. ApKCHHYC, apKKOCHHYC U
APKTaHI€HC YHUCIIOBOIO apryMeHTa.
Tpuronomerpuueckas OKpy>KHOCTb,
OTIPEIEIICHUE TPUTOHOMETPUYECKHUX
(yHKLUI 4ncioBOro aprymeHTa. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.
IIpeoOpa3oBaHne TPUTOHOMETPHUUECKUX
BbIpakeHUl. Perienue
TPUTOHOMETPUYECKUX YPAaBHEHUM

Tpuronomerpuyeckue

BBIPOKCHUS M YPABHEHHSI
(22 u)

CHHYC, KOCHHYC, TAHT'€HC U KOTaHI€HC
YKCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHCJIOBOTO
aprymenra. Tpuronomerpudeckas
OKPY’KHOCTb, OIIPE/ICTICHHUE
TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOTO
aprymenra. OCHOBHbIE
TPUTOHOMETPHUYECKUE (POPMYJIBI.
[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BbIpakKeHUN. Pemenune

TPUTOHOMETPUYECKUX YpaBHEHUI




[TokazarenbHast QyHKIIHS.

[Ioka3arenbHbIC ypaBHEHUs
(10 v)

Cmenens ¢ payuonanvHbiM nokazamenem u
eé ceolicmea.
Iloxkazamenvuas (hyHkyus, eé ceolicmea u
epagux. Hcnonvsosanue epaghuxa
DYHKYUU 0I5l peutenust YPAGHEeHUI.
llokazamenvuvie ypasnenus. Ochoghvie
Memoobl peuieHus NOKA3amelbHbIX
pasHeHul

Jlorapudmuueckas QyHKIUS.
Jlorapudmudeckue ypaBHEHHs
(18 9)

Vlocapugm yucna. Ceoticmea nocapugpma.
/lecamuunvie u HamypanvHble 102apudmbi.
[ Ipeobpazosanue svipadicenuil,
coOepacauux 102apughmoi.
Vlocapupmuueckas ¢hynkyus, eé ceoticmsa
u epaghuk. Ucnonvsosanue epaghura
dyHKYyuU ONsl peuteHus YpasHeHUil.
Jlocapugpmuueckue ypasnenus. OcHosHble
Memoobl peuieHus 102apughMuieckux
ypaenenuil. Pagnocunvhble nepexoovl 8
peuienuy 102apudmuyeckux ypasHeHui

TTocmemoBaTeILHOCTH U
MPOTPECCUU

(6 4)

TTocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUS
nocJiienoBaTeabHOCTEH. MOHOTOHHBIE
MOCJIEA0BATEILHOCTH.

ApudmMeTrueckas 1 TeOMeTpUIECKast
nporpeccur. beckoHeuHo yObIBaromas
reoMeTpHuYecKasi IPOrPECCHs.

CyMMa 6eCKOHEUHO yOBIBAOLICH
reOMETPHYECKOM MPOTPECCHUH.

@Dopmyra CIoKHBIX IPOLIEHTOB.

M cronp30BaHUE MPOTPECCUH JTS PEIICHUS
[pEANIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

ITocienoBaTenbHOCTH
u riporpeccuu (10 1)

[TocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHHs
[10CJIENOBATEILHOCTEN. Memoo
mMamemamuyeckou UHOYKYUU.
MOHOTOHHBIE ¥ OTPAaHUYCHHBIC
MMOCJIeI0BATEeILHOCTH. Mcmopus ananusa
OecKkoHeuHo MAJIbIX.

ApudmMernueckas ¥ TeOMETpUYECKast
nporpeccuu. beckoneuno yObIBaromas
reoMeTpuueckas mnporpeccus. Cymma
0eCKOHEYHO yOBIBAIOIIECH reOMEeTPUIECKOM
nporpeccuu. Jlunetinviii u
KCnoHeHyuanbHull pocm. Yucio e.
dopMyIia CI0KHBIX TPOLIEHTOB.
Vcrionp30BaHNe MPOTPECCUU ISl pELIEHUS

PCAIBHBIX 3a1a4 IMPUKIIAAHOTO XapaKTCpa




HenpepbIBHBIE QYHKIUH.
[IpousBonnas (16 u)

Henpepulgnbie (hyHKyuu u ux ceolicmaa.
Touka paspuiga. Acumnmomsi epaghuxos
Gdynxyuit. Ceoticmea (hynkyul
HenpepuvleHbX Ha ompeske. Memoo
uUHmMepeanos Ojisl peuletusl HepageHCms.
[ Ipumenenue ceoticme HenpepvIBHbIX
yHKYulL 05l peutenust 3a0au.

Ilepeas u emopas npouzgoouvie YYHKYUU.
Onpeodenenue, ceomempuyeckutl u
uzuueckuli cmMblci NPOU3B00HOII.
Ypasnenue xacamenvhoii k epaguxy
@dyukyuu. IIpouzeoonvie s1emeHmapHbIxX
dyurkyuii. [Ipouzeoonas cymmoi,
npou3ee0eHUs, YaCmHO20 U KOMNOIUYUU

yrryui

[ToBTOpeHue, 0600IICHNE,
cUCTeMaTH3aIus 3HaHUH (2

4)

OcHOBHBIE IOHATHA Kypca anredpbl U Hayall
MaTeMaTudeckoro aHaiamsa 10 kiracca,
000011IeHE U CUCTEMATH3aIMsI 3HAHUN

[ToBTOpEHME,
000011IcHHE,
cUcTeMaTu3alys 3HaHUi

(249)

OcHOBHbBIE IOHATHS Kypca anredpsl U
Hadajl MaTeMaThnueckoro agannsa 10
Kiacca, 0000IIeHIE U CUCTEMATH3alIHs

3HAHUU




[TIOYPOYHOE TEMATHUYECKOE IINTAHUPOBAHUE KYPCA AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

10 KJIACC

Ba3oBblii ypoBeHb (68 yacoB)

Yrayosaennblii ypoBeHb (136 yacoB)

KomnuecTBo yacos Tema ypoxka Tema ypoka ‘ KommyecTBo 4yacos
Tema: Muooicecmeo oeiicmeumenvrvix yucen. Muozounenwl. Payuonanvuvie ypasnenus u nepagencmea. Cucmemut 1unennvix ypaguenuit (14u /
28u)

1 Henenst

2 MHO0X€CTBO, OIlepaluy HaJl MHOKECTBAMMU.
Jlnarpammel Diinepa—BenHa. PaninonanpHble unca.

I IpumeHerue meopemuKo-MHONCECMEEHHO20 2
annapama 015 pewieHus 3a0a4. Mooy
OeticmeumenbHO20 YUCIA U e20 C8OUCMEd.

2 Hemess

2 OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MPOIICHTHI,
OECKOHEYHBIC MTEPUONIECKHUE TPOOH.
Apudmernyeckue ornepanuu ¢ paroHaIbHbIMU
yrciiaMu, IPeoOpa30BaHMs YUCIOBBIX BHIPAXKEHUI.

IMHocouneHwl ¢ yervimu Ko3ppuyuenmamu. 2
MHocounenvl om 00HOU nepemenHol. Teopema
Buema.
3 neneasn
1 [Ipumenenue qpobeii ¥ TPOLEHTOB Ui PEelICHUs
[PUKJIAIHBIX 3a]a4 U3 Pa3IMYHbIX OTpaciiel 3HaHul 1
[pEaTbHOM JKU3HU.
1 JleiicTBUTENBHBIC YKCa. PaliionanbHbIe U
MppallMOHAIbHBIE YUCIIA.
MHozounenvl om 00HolU nepemenHol. /enenue 2
IMHO20YJIeHA HA MHO20UleH ¢ ocmamkoM. Teopema
besy.
4 Hemenst

2 Apudmernueckue omneparuu ¢ 1eHCTBUTEIbHBIMU
yrcnamu. [TpuGnmxEnnbie BEIYUCICHUS, TPaBUIIa
OKpYTJICHHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa
BBIUMCIICHUH.




Mampuya cucmemol TUHEUHbIX YPAGHEHUI.
Onpedenumensy mampuysl 2 X2, e2o 2ceomempuieckuti
CMbBICIL U CBOUCMBA, BbIYUCTEHUE €20 3HAYCHUSL,

5 Heneast

ToxnecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUS.
YpaBHEHHE, KOPEHb YPAaBHEHMUS.

Pewenue cucmem nuneuinvix ypaguenuu. Ilpumenenue
onpedenumens OJisl peulenust Cucmembl TUHEHbIX
'DABHEHU.

6 Henean

HepaBeHncTBo, pemienne HepaBeHcTBA. MeToq
WHTEPBAJIOB.

OcHosHble Memoobl peuleHus yYeavlx U OpoOHOA
AYUOHATILHBIX YPAGHEHUL U HePABEHCMS.

7 Heneas

Pemenne nensix u qpoOHO-palMOHATBHBIX YPABHEHHIN
u HepaBeHCTB. KonTponbHas padota Nel

Pewenue npuxkiaouvix 3a0ay ¢ NOMOWbIO CUCHEMbl
TUHEIHBIX YDABHEeHUU

Tema: @yukyuu u cpaguxu. Cmenennasn ynkuyus c yeavim noxazamenem (6u/ 12y)

8 Henensn

dynKIMs, criocoObl 3ananust GyHKIH. B3anMHo
oOpatubie pyHkiuu. ['padux pynkiun. O6nacTh
OTIPEICIICHUs] © MHOXKECTBO 3HaueHui pyHkuuu. Hymm

b yHKITIN

Komnosuyus ¢pynkyuii. Inemenmaphoie
npeobpazosanus epaghuxos GyHKyui.

9 Heneasn

CTaH,[[apTHaH (I)OpMa 3alUCH JEUCTBUTEIBLHOTO YHUCIA.
Hcnonp3oBaHue moaxoasaiei (l)OpMBI 3alrucu
JIENCTBUTEIIBHBIX YMCEIT JJI peiCHUA NPAKTUICCKUX
3ala4 U MPCACTABJICHUA NaHHBIX.




/lepuoouueckue @yukyuu. LIpomesicymru 2
MoHOmMOHHOCMU YHKYuU. Makcumymbl U MUHUMYMbL
@yukyuu. Haubonvuwee u HaumeHbulee 3HAYEHUE
DYHKYUU HA NPpOMeENCYMKe.
10 Hepess

CreneHb ¢ 1enbIM nokasareneM. CteneHHas QyHKIHS ¢
HAaTypaJbHBIM H ILIEJIbIM MOKa3aresneM. E€ cBolicTBa 1
rpaduk. KonrponpHas pabota Ne2

Vlunetinas, keaopamuunas u OpoOHO-TUHEUHAs 2
dynkyuu. dnemenmapuoe ucciedosanue u

nocmpoeHue epagurxos smux ynkyuil. bunom
\Hviomona.

11 Henens

Tema:Apugpmemuueckuii kopenv n-oit cmenenu. Uppauyuonanvnoie ypaseuenusn (18u /18u) + Y Ilokazamenvnan gpynkyus. Ilokazamenvhote
ypasuenusn (10u)

+YJlocapugpmuueckan ghynxyus. Jlocapugpmuueckue ypasnenusn (8 4 uz 18 u)
2 ApubMeTHYECKHI KOPEHb HATYPAIbHOM CTETICHH.

Apugmemuueckuii KOpenb HAMYPATbHOU CMENneHU U
eco ceolicmea.

CmeneHv ¢ payuoHaibHbiM noKazamenem u eé 2
ceolicmea

12 Henens

ApubMeTHYECKHTKOPEHbHATYPATbHONCTEIICHH. [ Ipeobpazosanus HUCI08bIX BbIPANCEHULL,

CanprCCIU/]Mx cnmeneHu U KOpHU.

I lokazamenvras @yukyus, eé ceolicmea u epagux. 2

Ucnonvzosanue epaghuxa ¢hyHxyuu ons pewienus
ypasHeHuil.

13 Hepens

2 JlelicTBuss C  apu(QMETUYECKUMH KOpPHAMH N—oilPasHocunbHble nepexoovl 8 peuieHuu
CTEIEHU.

UPPAYUOHAILHBIX YPAGHEHUU

Ucnonvzosanue epaghuxa ¢hyHxyuu 0ns pewierus 2
nOKA3amenbHblX YPAGHEHUI.

14 wenens




JleiictBust ¢ apudmernyeckumu  KopHsamu N—oilCeoticmea u epaghux KopHs n-otl cmeneHu Kax

CTCIICHHU.

@yHKYUU 0OpaAMHOU CmeneHu ¢ HamypaibHbIM
nokasamesnem

[ loxazamenvHble YPA6HEHUAL. Ocnosrvle Memoowl
pPEeUEHUS NOKA3AME/IbHbLX ypaenenuﬁ

15 wenens

Penrenne nppalMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

[ loxazamenvHble YPA6GHEHUAL. Ocnosnvle Memoobvl
pPEeUEHUS NOKA3AME/IbHbLX ypaeHeHuii

16 wenean

Penrenne nppaMOHABHBIX YPAaBHEHUN U HEPABEHCTB.

Vlocapugm uucna. Ceoticmea nocapugma.
/lecsaimuunbie u HamypanvbHsie 102apudmol

17 nenens

Penienne uppalioHaIbHBIX YPABHEHU U HEPABEHCTB.

IIpeobpaszosanue svipadicerull, COOEPHCAUUX
nozapughmui.

18 Henensn

CBoiicTBa u rpaduK KOpHs N-0# CTETICHU

[Ipeobpazosanue 8bIpaNCEHUU, COOEPIHCAUSUX
ioeapugpmol

19 Henens

CpoiicTBa u rpaduk KopHs N-oif creneHu. KontpoiabHasdy

pabota Ne3

Hcnonvzosanue epaghuxa ¢hyHxkyuu 0ns pewienus
ypasHenuii

20 Hemens

Tema: Tpuzonomempuueckue eviparxcenusn u ypasnenusn (22u /22u) + Y Jlozapugpmuueckan pynxyusa. locapugpmuueckue ypasnenusn (10u u3z 18

u)

Vlocapupmuueckasn ¢hynxyus, eé ceoticmea u epagux.




+ Y Henpepuvienvie gpynkyuu Ilpouszeoonasn (124 uz 20 u)

CI/IHYC, KOCHUHYC U TAHT'CHC YHUCJIOBOT'O apTryMCHTA

VIoeapugmuueckue ypasHeHus.

21 Henens

ApPKCUHYC, AapKKOCHHYC M apKTaHI'€HC YHCJIOBOIO

aprymeHTa

OcHogHble MemoObl pelteHUsl 102apUphMULecKux
ypasHeHuil.

22 Hepeas

TpuroHomerpuueckast OKpyKHOCTb

OcHogHble Memoobl peuieHUs 102apUPMUUecKux
DABHEHU.

23 Hexeas

Tpuronomerpuyeckas OKpy>KHOCTh

[PagnocunbHble nepexoobl 8 peuieHuu
102apugdmuyecKux ypasHeHui

24 genenas

Omnpenenenue TPUTOHOMETPHUUECKHUX byHKIUi

YK CJIOBOI'O apryMmecHTa

[PagHocunbHble nepexoobl 8 peuleHuu
102apugdmuyecKux ypasHeHuil

25 genens

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI

Henpepuignvie pynkyuu u ux ceoticmea. Touka
paspviea. Acumnmomsi 2paguxos hyHKkyuil.
Cesoticmea ¢hyHKyuil Henpepvi8HbIX Ha OMpe3Ke.

26 Hemeas

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

Memoo unmepeanoeg 0nsa peulenus HepaseHCcms.




27 uenens

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

[ Ipumenenue c8olicme HenpepvleHLIX QYHKYUL 0
peutenus 3a0au.

28 "Hemeas

[IpeoOpa3oBaHNe TPUTOHOMETPUUYECKUX BBIPAKEHUH.
PenieHre TpUroHOMETPUYECKUX YPABHEHUN

Ilepeasi u emopas npou3800Hvle YYHKYUU.
Onpedenenue, 2ceomempudeckuti U Qu3U4ecKuti CMblCJl
npouU3600HOU.

29 Hexeas

[IpeoOpa3oBaHie TPUTOHOMETPUUYECKUX BBIPAKEHUH.
PenreHre TPUroHOMETPUYECKUX YPaBHEHUN

Ypasnenue kxacamenvrotl k epaguxy ¢ynxyuu.

30 nenens

[IpeoOpazoBaHue TPUTOHOMETPHUYECKUX BBIPAKCHHH.
Pemenue TPUTOHOMETPUUYECKUX YpaBHEHUM.
KonTtponbHas padoTta No4.

[ Ipouzeoonbie 21eMeHmapHuIX QYHKYULL.

31 uepens

Tema: Ilocneoosamenvrnocmu u npozpeccuu (6 u/ 10u) + Y Henpepoienwvie pynxkyuu. Illpouseoonasn (64 uz 20 u)

IlocnenoBaTenbHO CTH, CII0COOBI 3aJaHHus
HOCHe,HOBaTCHLHOCTeﬁ. MOHOTOHHBIE
I10CJICA0BATCIIbHOCTHU

Memoo mamemamuueckoti unOykyuyu. MOHOTOHHBIE U
OrpaHUYEHHBIE TIOCIIE0BATEILHOCTU. Mcmopust
ananuza 6eCKOHeYHO MAbIX.

32 uenens

Apugpmernueckass U TeOMETpUYECKas IMPOTPECCHH.
beckoHeuHO yObIBaroIasi reOMeTpudecKas Mporpeccus.
CymmMa OecKOHEYHO YOBIBAIOIIEH TI'eOMETPHUYECKOH




[POTPECCHH.

VIunetinwiii u 9KcnoHenyuanvusli pocm. Yucno e. 2
HUcnonvzoeanue npozpeccuu 0iisi peuleHUus pedibHbIxX
3a0a4 npuKIa0Ho20 Xapakmepa

33 Hegens

2 @dopmyna CIOXKHBIX IpoueHToB. lcnonb3zoBaHue
MpPOrpeccCu I PEIIEeHHs  pealbHBIX  3a1a4
npuKiIagHoro xapakrepa. KonrposipHas pabota NeS.

I [pouseoonbie 21emMeHmapHuIX QYyHKYULL. 2
Koumponvnas paboma

34 Hemens

Tema: Ilosmopenue, 0606uienue, cucmemamuzayus 3nanuit (2 u/2y) + 'y Henpepuvienvie pynkuuu. + Ilpouszeoonasn (24 uz 20 u)

2 OcHOBHBIE TOHATHS Kypca anreOpsl M Hayail
MaTeMaThdeckoro aHamusza 10 kiacca, o0oOIIeHHe M|
cHUCTeEMaTU3aIys 3SHaHUI

[ Ipouzeoonas cymmol, npou38e0eHUst, YaCmHo2o0 U 2
KOMNO3UYUuU OYHKYULl




TEMATHNYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

11 KJTACC

ba3osbiii yposensb (102 yacos)

Yrayosenublii ypoBensb (136 yacoB)

HasBanue pasnena (Tembl)
(41cI10 9acoB)

OcHOBHOE coJiepKaHue pasjiena (TeMbl)

HasBanue paznena (Tembl) (4UCIIO
JacoB)

OcHOBHOE cojiepkaHue paszena (TEMbI)

Crenensn ¢
PALMOHAIBHBIM
noKasareJiem.
Iloka3aTenbHast GyHKUMA.
Iloka3aTenbHbIE
YPaBHEHUS M HEPABEHCTBA
(124)

Crerens ¢ palrOHaJIbHBIM ITOKA3aTCIICM.

CBoiicTBa CTENEHH.

[IpeobpazoBaHue BhIpaKEHUH,
COJIepKAIUX PAMOHAIBHBIE CTETICHH.
[Toka3arenbHble ypaBHEHUS U
HEpaBEHCTBA.

[TokazarenpHas QyHKIHSA, €€ CBOWCTBA U

rpaduk

Jlorapupmuveckas
pyHkuus.
Jlorapupmudeckue

YPaBHEHHS M HEPABEHCTBA
(12 4.)

Jlorapudm uncna. Jlecatuunbie u
HaTypaJIbHbIE JIOTapU(MBI.
[IpeobpazoBaHue BhIpAKEHUH,
coJiepKaItux Jorapudmel.
Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA.

Jlorapudmudeckas GyHKIUS, €€
CBOMCTBaA U rpaduk

HWppauuoHajbHbIe,
noKa3areJjibHble U
JiorapupmMuyeckue
HepaBeHcTBa (24 4.)

OcHOBHBIE METO/IbI PEIIEHUS
MO0Ka3aTeIbHbIX U JOrapuGMUYECKUX
HEPABEHCTB.

OcHOBHBIE METO/IbI PEIICHUS
UppaLMOHAIILHBIX HEPABEHCTB.
['padmyeckrie METOABI PELICHUS
MPPALMOHANILHBIX, IOKA3aTEIbHBIX U
Jorapu(MUUECKUX YpaBHEHHUH U
HEPABEHCTB

Tpuronomerpuuyeckue
¢ynkuun u ux rpagpuxn.
TpuroHomMmerpuueckme
HepaBeHcTBA (94.)

Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U IrpauKH.

[Ipumepbl TPUTOHOMETPHUIECKHUX
HEPABEHCTB

I'padpuxu
TPUTOHOMETPHYECKHX
byHkumii.
Tpuronomerpuyeckmne
HepaBeHcTBa (16 4.)

Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu.

OT60p KOpHEH TPUTOHOMETPUUECKHIX
YpaBHEHUH C IOMOIIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH.
Pemmenue TpUroHOMETpHUECKUX
HEPaBEHCTB

Komnuiekcnsbie uncaa (10 4.)

KommuiekcHble uncna. Anredpanydeckas
U TPUrOHOMETpUYecKas (JOpMbl 3aITUCH
KOMIIJIEKCHOTO YHUCIIA.
ApudmeTrueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU.

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCECII HAa




KOOPJAMHATHOM IUIOCKOCTH. PopMyIia
Myaspa. Kopau n-oii crenenu u3
KOMIIJICKCHOTO YHUCIIA.

[TprMeHeHre KOMIUIEKCHBIX YUCEIT JUIs
pelieHns GU3nIecKux u
reOMETPUUECKUX 33134

IIpousBoaHasi.
IIpumeHnenune
Npou3BoaHOIM (24 4.)

Henpepeiabie pyHkimn. Metoq
MHTEPBAJIOB JJIs PELICHUS HEPaBEHCTB.
[IpousBonHas GyHKIMH.
I'eomerpuueckuii u GpU3NYECKUIN CMBICT
MIPOU3BOTHOM.

[IpousBoiHbIE 371€MEHTAPHBIX PYHKINH.
[IpousBoiHast CyMMBI, IPOU3BEACHHUS,
gacTHOTO QyHKIUU. [I[pumenenue
MIPOU3BOJIHOM K HCCIIeI0BAaHUIO (DYHKIIHM
Ha MOHOTOHHOCTB U DKCTPEMYMBI.
Haxoxnenue

HauOOJIBIIETO U HAUMEHBIIETO 3HAUCHHUSI
¢byHkuuu Ha otpeske. [lpumenenne
IIPOU3BOIHOM [T HAXOKICHUS
HAaWIY4LIEro pPELICHMs B IPUKJIaJIHbIX
3a/1a4ax, JJs ONPEAeIICHUsI CKOPOCTH
npoiiecca, 3alaHHOro GopMyJIoi UiIu
rpaduKoM

HUccaenosanue pyHkuuii ¢
MOMOIIbI) MPOU3BOAHOM (24 4.)

IIpuMeHeHne npou3BOIHOM K
uccie0BaHuIo0 PyHKIMM Ha
MOHOTOHHOCTB U 3KCTPEMYMBI.
Haxoxnenne HanOOJIBIIETO 1
HAauMEHBIIETO 3HauUEHUs
HenpepbrIBHON (DYHKIIMHM HAa OTPE3Ke.
IIpuMeHeHne Mpon3BOIHOM s
HAXO0/ICHNS HAaWIy4dllIero peleHus B
MPUKIAIHBIX 3a7a4ax, Ui ONpeleeHUs
CKOPOCTH M YCKOpEHUs Ipoliecca,
3alaHHOTO (POPMYJTIOH MK TpadUKOM
Kommnozumus GyHKIniA.
I'eomeTpuueckue 00pa3sl ypaBHEHUHN U
HEpPABEHCTB Ha KOOPAUHATHOU
MJIOCKOCTH.

NuTerpaJ u ero
npuMeHeHus (9 4.)

[TepBooOpa3nas. Tabmuia
epPBOOOPA3HBIX.

HuTerpai, reoMeTpuuecKuil 1
(u3nuecKkuil CMBICT HHTETpaa.
Boruncnenue unterpana no popmyse
Herorona—IJIeiiOHuna

IlepBooOpa3Hasi u uaTerpas (12
4.)

ITepBooOpa3Hasi, OCHOBHOE CBOHCTBO
nepBooOpasHbIxX. [IepBooOpazHbIe
aneMeHTapHbIX pyHKiui. [IpaBuna
HAXO0XICHUS M1ePBOOOPA3HBIX.
Nurterpan. ['eomeTpudeckuii CMbICT
uHTerpaia. Beruncienue
OTpeNeNIEHHOTO UHTErpaia 1o Gopmysme
Herorona — JleitOuuma.

[IpuMeHneHnue uuterpana s
HAXO0XICHUS TJIOIaIel TUIOCKUX QUTYp
1 00BEMOB Fr€OMETPUYECKUX TETl.
IIpumepsl pereHuit




Qg depeHnranbHbIX ypaBHEHUH.
MaremaTuyeckoe MOAEIUPOBAHUE
pealIbHBIX IIPOLIECCOB C MTOMOIIBIO
JuddepeHInaIbHbIX YpaBHEHUI

Cucrembl ypaBHenui (12
4.)

Cucrembl TUHEHHBIX YPaBHEHUH.
Pemenne npukiiagHeIx 3a1a4

C IOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUH.

CucremMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHANBHBIX, UPPALMOHAIBHBIX,
MM0Ka3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUH U HEPABEHCTB.
Ucnonb3oBanue rpadukoB GpyHKIUI 1715
penieHust ypaBHEHHUI U CUCTEM.
[IpuMeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO0 MAaTEMAaTHYECKHUX
3aJa4 ¥ 3a/1a4 U3 pasIn4yHbIX o0sacTen
HAYKH U PeaJIbHOM KU3HU

CucremMbl pallHOHAJIbHBIX,
HPPALHOHAIbHBIX
M0Ka3aTeJIbHbIX H
Jiorapu(pMuyecKux ypaBHeHuU
(12 4.)

CucremMa u COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEICTBHUSL.

OCHOBHbBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH pPAallMOHAJIbHBIX,
MpPpaLMOHANIbHBIX, IOKA3aTEIbHbIX U
Jorapu(pMUUECKUX YpaBHEHUH.
IIpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
pa3IMyYHbIX 00JacTel HAyKU U peasibHOM
KU3HU, UHTEPIPETalus MOJy4eHHbIX
pE3yIbTaTOB

HaTtypajabHble U 1eJIble
yuciaa (6 4.)

HatypanbHble u 1ienple yrciia B 3aa- yax
W3 peabHOM KU3HHU.
[Ipu3Haku JeTMMOCTH LEIbIX YUCEI

HarypanbHble U 1esiblie
guciaa (10 4.)

HarypanbsHbie u 11e51b1e Ynca.
[IpuMeHeHne MpU3HAKOB ACITUMOCTH
nensix uncen, HOJI u HOK, octaTtkoB
o MoJIyJr0, anroput™ma EBknmma st
pEIIeHUs 3a/1a4 B LEJIbIX YHCIIax

3agauu ¢ napamerpamu (16 4.)

PanmonansHbIe, HppalmoHaIbHbBIC,
MoKa3aTeNnbHbIC, JJOrapuMUYECKUE U
TPUTOHOMETPHUECKUE YpaBHEHUS,
HEpPaBEHCTBA M CHCTEMBI C TTapaMETPaMH.
[TocTpoenue u ucciaeaoBaHUE
MaTeMaTHYECKHX MOJICIICH peaTbHbIX
CUTYAaLMI C IOMOUIBIO YPABHEHUH,
CHCTEM YpaBHEHUH U HEPABEHCTB C
napameTpamu

IloBTOpEeHue, 00001IeHNE,
cUcTeMaTH3alus 3HAHUI
(18 4.)

OCHOBHBIC TIOHATHS Kypca alreOpsl U
Hayajg MaTeMaTHYECKOro aHajn3a,
000011IeHrE U CUCTEMATH3ALMS 3HAHUI

[loBTOpEeHUe, 00001IeHNE,
cucreMaTu3anusi 3HaHmit (124.)

OCHOBHBIC TIOHSTHUSI K METOIBI Kypca,
000011IeHrE U CUCTEMATHU3ALM 3HAHUI




[TIOYPOYHOE TEMATUYECKOEIINTAHNPOBAHUE KYPCA AJITEBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIU3A

11 KJIIACC
Ba3zosblii ypoBenb (102 yaca) Yrayosaenublii ypoBensb (136 yacoB)
KomnuecTBo yacos Tema ypoxka Tema ypoka ‘ KommyecTBo 4yacos
Tema: Uncaa u Berunciaenns (15/20 v.)
1 Henenst
1 Harypanenbie u nensie uncina. [Ipu3naku genumoctu
LEJIbIX YUCell
[IpuMeHeHre MPU3HAKOB AETUMOCTH IIEJIbIX YHCET, 1
HOK, HO/1, ocTaTKoOB 10 MOAYIIO, ITOPUTMA
EBKina Juist penieHys 3a/1a4 B LEeJIbIX YHhciax
2 CreneHsb ¢ pallMOHaIbHBIM NOKa3areneM. CBolcTBa
CTETIeHH.
2 Heneas
1 CreneHb ¢ pallMoHaIbHBIM MoKa3aresieM. CBOMCTBa
CTEIICHU.
KomruiekcHbie uncia. Anredpanyeckas u 1
TpUrOHOMETpHUYecKas (POPMbI 3aMUCH KOMILIEKCHOTO
yuca.
2 [IpeoOpa3oBaHue BbIpaKEHUH, COAEepPIKALINX
[pallOHAJIbHBIE CTEIIEHH
3 neneasn
1 Jlorapudwm uunca.
ApudmeTruecKkre onepanuu ¢ KOMIJIEKCHBIMH 1
YUCIIaMHU.
2 JlecsiTUUHBIE U HATYPATbHBIETOTAPU(PMBI
4 Hemenst
3 [IpeoOpa3oBaHUEBbIpaKEHUH, COAEPKALMXIOTapHPMBI
300pakeHne KOMIUIEKCHBIX YMCel Ha 1
KoopauHaTHOU mockoctu. @opmynaMyaspa.

5 Hemenn




[IpeoOpa3oBanue BhIpaXKEHHA, COACPKAIINX CTEIICHH C
AIMOHAIBHBIM IOKAa3aTeJIEM.

KopHu N-0¥i cTeneHn N3 KOMIUIEKCHOTO YHCIIA.
[IprMeHeHrEe KOMIUIEKCHBIX YUCEII JUIS PELLICHUS
(GU3NIECKUX U TEOMETPHUYECKHX 3a/1a4.

Tema: YpaBHeHus U HepaBeHcTBa (24/32)

6 Heneasa

Cucrema ¥ COBOKYITHOCTh YpaBHEHHUI 1 HEPaBEHCTB

PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-CJICICTBHA.
PaBHOCUIIBHEIC HCPaBCHCTBA

7 Heneas

[IpuMepBl TPUTOHOMETPUYECKUX HEPABEHCTB

OTO6Op KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C
MOMOIIBI0O  TPUTOHOMETPUYECKON  OKPYXKHOCTH.
PeneHneTpuroHoMeTpuYeCKMXHEPABEHCTB

8 Henensn

IlokazaTennHBIC YpaBHCHUA 1 HCPpAaBCHCTBA.

OCHOBHBIE METO/IbI PEILIEHUS MOKa3aTeNbHbBIX U
norapuMUUECKUX HEPABEHCTB

9 Heneas

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA

OCHOBHBIE MCETOAbI PCIICHHUA HPPALMTOHAJIbHBIX
HCPAaBCHCTB.

10 Hemenst

Curcrembl TMHENHBIX YPAaBHEHUI.

PelreHre NpuKIIagHbIX 33184 C IOMOIIBIO CUCTEMBbI
JINHEWHBIX YPAaBHEHUM.

(OCHOBHEIC MCTOABI PCIICHUA CUCTCM U




COBOKYITHOCTEW pallMOHAJIbHBIX, UPPALUOHAJIbHBIX,
OKa3aTeIbHbBIX U JIOTapU(MUUECKUX YPaBHECHUN

11 wenens

[IpumMeHeHre ypaBHEHUI K PELICHUI0 MATEMaTUYECKHX]
3a7a4 M 3aJa4 M3 pPa3IMYHBIX oOjacTeldl Hayku U
[pE€aTbHOM KU3HU

OCHOBHbBIE METO/Ibl PEIICHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX,
0Ka3aTeIbHbIX U JOrapu(MHUUECKUX YpaBHEHUN

12 Hepens
[I[puMeHEHNEe CUCTEM  ypaBHEHMH K  PELICHHUIO)
MaTeMAaTUYEeCKUX 3aJa4 W 3aJa4 W3  Pa3IM4YHbIX

oOracTell HayKH U peaJIbHOM JKU3HU

ypaBHeHI/ISI, HEPABCHCTBA U CUCTEMBI C IMapaMETpaMn

13 Henean

[IpMeHeHre HEPAaBEHCTB K PELICHUI0 MaTeMaTHUECKUX|
3a/a4 M 3aJad M3 pPA3IUYHBIX oOjacTed Hayku U
[pE€aTbHOM )KU3HU

[IpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K
pEIIeHNI0 MaTeMaTHYEeCKHX 3a/1a4 U 3a7a4 U3
pa3IMYHbIX 00JaCTei HayKH U pealbHOM JKU3HH,

MHTEPIIPETALMS [TOJIYyYEHHBIX PE3YyIbTaTOB.

Tema: OyHKIUN U

rpaduku (18/24)

14 nenens

Oynkuus. [lepuoanueckue pynkiuu. [pomexyTku
MOHOTOHHOCTH (DYHKIIHU.

['pacduk xomnozunuu ¢pyHkuuii. ['eomerpudeckue
00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPJMHATHOM
MJIOCKOCTH

15 wenens

MakcuMyMbl 1 MUHMUMYMbI QyHKIMM. HanbGonbiiee u

HANMCHBIICC 3HAUYCHUC (I)YHKI_II/II/I Ha ITPOMCIKYTKEC.




Tpuronomerpudeckue GyHKIUU, UX CBOHCTBA U
rpaduky.

16 nenens

Tpuronomerpudeckue GyHKIIUN, UX CBOIICTBA U
rpaduKy.

['padrueckue METOIbI pelIeHHs YypaBHEHUN U
HEPaBCHCTB

17 nenens

[TokazarenbHas u norapudmuueckas GyHKIUU, UX
CBOMCTBA U rpapuKH.

['pacdrueckue MeTo bl penieHus 3a1ad ¢
napaMeTpamu

18 nenens

Hcnonb3oBanue rpadukoB QpyHKIUI 1715 petieHus
YpaBHEHUU U JIMHEWHBIX CUCTEM.

['padmyeckrie METObI PELICHUS 3a4a4 C
napaMeTpamu

19 Henens

Vcnionb3oBanue rpadukoB QyHKIUN A UCCIIEIOBAHUS]
[IPOLIECCOB U 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT IMpH|
pelIeHnH 3a7ady W3 JPYrux Yy4eOHBIX MpPeIMEeTOB U
[peaTbHOM JKU3HU

Vcnonb3oBanue rpadukoB QyHKIMHN [T
MCCIIEIOBAHUS MPOILIECCOB M 3aBUCUMOCTEN, KOTOPHIE
BO3ZHUKAIOT NP PEUICHUH 33]1a4 U3 IPYTUX yIEOHBIX

[MPpCIMCTOB U peanLHoﬁ KHU3HU.

Tema: Hauana matemarnueckoro anajusa (30/40)

20 Hemens

HenpepsiBHble QyHKIIMN. MeTO HHTEPBAIOB IS
[pELIEHNs] HEPaBEHCTB.

21 Hepens




[MpousBonnas ¢pyaknun. ['eoMmerpudeckuii u
(U3MYECKUN CMBICI IPOU3BOTHOM.

["'eomeTpuieckuii 1 pU3NIECKHIA CMBICIT
IIPOM3BOTHOM.

22 gemeas

[Ipou3BOIHbIE 3JIEMEHTAPHBIX PYHKLNN

[IpaBuna quddepeHunpoBaHus

23 Heneas

DopMyJIbI MPOU3BOJHO U

(byHKIMH.

HaXO0XJICHUA CYMMDB]|

DopmyIna MPOU3BOTHOMN CIOKHOUW (QYHKITIH

24 neneas

DOopMyIIbl HaXO0KJIEHNs MPOU3BOJIHON NPOU3BEAECHUS U
4aCTHOTO (DYHKITHA.

[IpuMeHeHne MPOU3BOTHOM K IOCTPOEHHUIO TPaPUKOB
byHKIIUN

25 Heneas

[[prMeHeHre MPOU3BOTHON K UCCIIEIOBAHUIO (QDYHKIIUNA
Ha MOHOTOHHOCTb U 9KCTPEMYMBI

BrimykiocTs rpaduika GyHKIIMH, TOYKK TIepernda

26 Heneas

Haxoxaenne HanOONBIIEr0 U HAUMEHBIIETO 3HAYCHHS]
(YHKIIMH Ha OTPE3Ke

Haxoxaenne HanOoIbIIero U HAUMEHBILIETO
3HAUCHUI HEMPEpHIBHON (QYHKIMU HA OTPE3KE

27 uenens

[lepBooOpa3nas. Tabnuma nepBooOpa3HbIX

HpI/IMeHeHI/Ie HUHTCrpajia AJid HAXOXKACHU A ILIOIIaae

IIJIOCKHUX (I)I/Il"yp "1 00BEMOB rCOMCTPHUYCCKUX TCJI

28 nenens




MHTerpan, ero reoMeTpu4eckuii 1 GU3NUECKUil CMBICI.

Beruricnienue wuwHTerpasnia 1mo ¢opmyine HproToHa

HAWJIYydIIero pPCeIICHHA B IPUKIAAHBIX 3ajJadax, I
OTIpEeNeNIeHNs  CKOPOCTH  TpoIlecca,  3aJaHHOTO
hopmyoit wim rpadukomM

JleiiOHuIa
[Tpumeps! pemenuit mudpepeHInaIbHIX YPaBHEHUH.
MarteMaTuueckoe MOJCIMPOBAHNUE PEaTbHBIX
MPOIIECCOB C MOMOIIBI0 AU PEepEeHITHATBHBIX
YpaBHEHU U
29 Heness
[IpumeHeHne MPOU3BOAHOMN IS HaXO0XKICHUS

[IprMeHeHre NPON3BOIHOM Il HAXOKICHUS
HAWITY4LIero peleHus B MPUKIAAHbIX 3a/1a4ax, s
OIIpENENECHUs] CKOPOCTH IMPOIECCa, 3aJaHHOTO
dbopmynoit i rpagukom

Tema: IloBTOpeHue, 00001IeHUE U

cucreMaru3anus 3Hanui (15/20)

30 nenens

[ToBTOpeHUE 110 TeMe «JleHCTBUTEIbHBIC YHCTIa»

HOBTOpeHI/Ie 1o TeMe «KoMrekcHbIe nciay

31 uepens

[loBTOpenue no teme «CreneHHas GyHKIND)

I/IppaHI/IOHaHLHBIC YPaBHCHUS U HCPABCHCTBA

32 uepens

HOBTOpeHI/IC no TeMe «IlokazarennHas Q)YHKHI/IH»

[IokazaTenbHBIE HCEpaBCHCTBA

33 nenens

[loBTOpenue no teme «Jlorapudmuueckas GyHKIMI»

.HOl"apI/I(l)MI/I‘-IeCKI/IC YpaBHCHHA U HCPABCHCTBA




34 uenens

[loBTOpEHUE
(b YHKITIS)

110

TEMC

«Tpuronomerpuyeckas

TpUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA




CHUHXPOHU3UPOBAHHAA PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA
«TEOMETPUS»
10 - 11 KJIACC
HNEJU U3YYEHUSA YYEBHOI'O KYPCA

I'eomeTpus siBiseTCS OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO OOMIEro 00pa3oBaHMs, TaK
Kak 00ecreuynBacT BO3MOKHOCTh M3YYEHHS IUCIMIUIMH E€CTECTBEHHO-HAyYHON HAmpaBICHHOCTH M
NpEeIMETOB TyMaHWTapHOTO IuKima. Jlormueckoe MelnuieHHe, QopMupyeMoe TMpH H3YYCHHU
00y4aromuMUCs MOHITUHHBIX OCHOB T€OMETPUH, IIPU JI0KA3aTEIBCTBE TEOPEM U TOCTPOCHUH LIETIOYKH
JIOTUYCCKUX YTBEPKICHUI MPH PEIICHUH FeOMETPUYSCKUX 3aJ]lad, YMEHUE BBIIBUTATh U OMPOBEPraTh
THIOTE3bl HEMOCPEICTBEHHO WCIIOJB3YIOTCS TPH PEUICHWH 3a]ad eCTECTBEHHO-HAyYHOTO LHWKIA, B
YaCTHOCTH (PU3MUYECKHX 3a]1ad.

Lenp ocBoeHMs mporpammbl yaeOHOTo Kypca «I'eoMeTpus» Ha 6a30BOM YPOBHe OOydeHHS] —
00111€00pa30BaTENIbHOE M OOIIEKYIBTYPHOE PA3BUTHE 00YJAIONIUXCS Yepe3 00ecriedeHrne BO3MOKHOCTH
MPUOOpPETEHUsT W  WCIOJB30BAHUS CHCTEMATHUECKUX TIEOMETPUYECCKMX 3HAHUH W JICHCTBHH,
crnenu()UIHBIX TEOMETPHH, BO3MOXXHOCTH YCIICIITHOTO TIPOIOJDKEHUST 00pa30BaHUsI 110 CIIEH ATHOCTSIM,
HE CBSI3aHHBIM C TMPUKIAJHBIM HCIOJIB30BAaHHEM TeoMeTpuH. Llenb OCBOEHHWS mpoTrpamMMbl y4eOHOTO
kypca «['eomerpusi» Ha yYriay0Ja€éHHOM YpPOBHe — pa3BUTHE WHIUBUIYAIbHBIX CIHOCOOHOCTEH
oOyJaromuxcs Py W3y4eHHH TEOMETPHH, KaK COCTABIIIONICH TMpeaMeTHON obiactu «MaTemaTtuka u
nHpopMaTHKay Yepe3 oO0ecredeHre BO3MOKHOCTH MPUOOPETEHUS W UCIOJIb30BaHUA OoJiee TIIyOOKHX
TCOMETPUYCCKAX 3HAHWA W JCWCTBHH, CHCHU(PUIHBIX M'EOMETPUU, U HEOOXOIUMBIX JUISI YCIICITHOTO
npodeccrnoHabHOTO 00pa30BaHUsl, CBA3aHHOTO C UCIIOJIb30BAHUEM MaTEeMaTHKH.

JlocTrkeHue 11efid OCBOEHHUS MTPOrpaMMbl 00ECIIEUNBAETCS PEILIEHUEM COOTBETCTBYIOIIUX 3a/1a4.
[IpuopureTHpiMM 3aayamMu OCBO€HUA Kypca «l'eomerpum» Ha 0azoBom ypoBHe B 10—11 kmaccax
SIBJISIFOTCSL:

— ¢opMupOBaHUE TPEICTABICHUS O F€OMETPUHM KaK YacTH MHUPOBOW KyJIbTYphl U OCO3HAHUE €&
B3aMOCBSI3U C OKPYXKAIOUIUM MUPOM;

— ¢opMupOBaHUE TPEACTABICHUS O MHOTOTpaHHHMKAaX M TellaX BpallleHUs KaK O BaKHEHIIMX
MaTeMaTHYEeCKUX MOJENSAX, T[O3BOJISIIONIMX ONHCHIBAaTh W HW3ydaTh pa3Hble  SBJICHUS
OKPYKaIOILIEr0 MUPA;

— ¢opMupOBaHHE YMEHHS paclo3HaBaTh Ha UYEpPTEekax, MOJENAX U B pealbHOM MHUpE
MHOTOTPAaHHUKH U TeJia BpallleHUS;

— OBJIaJICHHE METOJaMU pEIICHUs 3a/lad Ha MOCTPOSHUS Ha M300paKeHUAX MPOCTPAHCTBEHHBIX
¢uryp;

— ¢opMupOBaHHE YMEHHsI ONEPUPOBATH OCHOBHBIMHU MOHATUSIMH O MHOTOTPDAaHHUKAaX M Telax
BpAIICHUS U UX OCHOBHBIMH CBOWCTBAMU;

— OBJIaJICHHE AITOPUTMAMH PELICHHUS] OCHOBHBIX THUIOB 3aj7a4; (OpMHUpPOBAHUE YMEHUS POBOIUTH
HECJIOXKHBIE JI0Ka3aTeNbHbIE PACCYKIEHUS B XOJIe PEIICHUSI CTEPEOMETPHUECKUX 3a/1a4 U 33]a4
C TIPaKTUYECKUM COJIEPIKAHUEM;

— Ppa3BUTHE MHTEJUIEKTYaJIbHBIX W TBOPUYECKUX CIOCOOHOCTEH OOydaromiuxcs, MO3HABATEIbHOM
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KpUTUYHOCTH MBIIIJICHHUS;

— ¢opmupoBanue  (QYHKIIMOHATBHOM  TI'PaMOTHOCTH, pEJICBAaHTHONW TEOMETpUU:  yMEHUE
pacmo3HaBaTh TMPOSBICHUS T'€OMETPHUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEabHBIX JKU3HEHHBIX CUTYallUsSX W MPH M3YyYCHUU OPYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpHOCTed, (OpMyIUpOBAaTh HUX Ha SI3bIKE TE€OMETPUU U CO3/1aBaTh
T€OMETPUYECKHE MOJEH, MPUMEHSITh OCBOCHHBI T€OMETPUYECKHIl ammapaT Uisl pelIeHHs



MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATH U OLEHUBATH MOJy4YCHHbBIE PE3YJIbTATHI.

[IpuopureTHpIMU 3a7auaMu Kypca T€OMETPUU Ha YIJIYOJEHHOM YPOBHE, PACHIMPAIONIUMH U
YCHJIMBAIOLIMMHU Kypc 0a30BOTO YPOBHS, SBJISIFOTCS:

— pacUIMpeHue MPEACTaBICHUS O T€OMETPHHM KaK YacTH MHUPOBOM KyAbTYpPhI U (OPMHPOBAHUE

OCO3HAHUS B3aUMOCBSI3U T€OMETPHUU C OKPYKAIOLIUM MUPOM;

— ¢opMHpPOBaHHE TMPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTYpax KaK O BaXHEUIIUX
MaTeMaTHYEeCKUX MOJENAX, I[O3BOJIAIONIMX OMUCHIBAaTh M U3y4yaTh pa3HbIe SBICHUS
OKPYXAaIOIEr0o MUPA; 3HaHWE TMOHATUHHOTO anmapara 1no pazaeny «CrepeoMeTpus» MIKOJILHOTO
Kypca T€OMEeTpHH;

— ¢opMHpPOBaHHE YMCHHSI BJIJIETh OCHOBHBIMHU MOHSATHUSMH O MPOCTPAHCTBEHHBIX (PUTypax W MX
OCHOBHBIMHM CBOMCTBaMH; 3HaHHE TeopeMm, (QOpMyll U YMEHHE HX MPUMEHATh, YMEHUS
JTIOKa3bIBaTh TEOPEMBI U HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/a4;

— (dopMupoBaHue yMeHHUS paclio3HaBaTh Ha YepPTekaxX, MOJENIX M B pPEATbHOM MHpPE
MHOTOTPaHHUKH U TeJIa BPAIleHUsI; KOHCTPYUPOBATh T€OMETPUUYECKUE MOJICIIH;

— (opMupoBaHuEe MOHWMAHUSI BO3MOXXHOCTH aKCMOMAaTHUYECKOTO IOCTPOCHHS MaTEeMaTUYECKUX
Teopuit; GOpMUPOBAHKE MIOHUMAHUS POJIM aKCUOMATHKH TIPH TIPOBEICHUN PACCYKICHU;

— (opmMupoBaHue ymeHUs BIaJ€Th METOJaMU JIOKA3aTEeIbCTB U AJITOPUTMOB PEIICHUS; YMEHHS UX
MPUMEHSTH, MPOBOJNUTH JTOKA3aTEIbHBIC PACCYXJEHUS B XOJE PEIICHUS CTEPEOMETPUUECKHUX
3a7Ia4 W 3aJad  C TPAKTHYECKUM colepkaHueM; (OPMHUPOBAHHWE TIPEICTABICHUS O
HEOOXOJMMOCTH JI0KAa3aTeIbCTB TMPH OOOCHOBAHWUU MAaTEMAaTUYECKUX YTBEPKIECHUW U POJIU
aKCMOMATHKU B MPOBEACHUHU JACTYKTUBHBIX PACCYKICHUII;

— Ppa3BUTHE U COBEPILICHCTBOBAHHE WHTEJUIEKTYaIbHBIX M  TBOPUYECKUX CHOCOOHOCTEH
oOyuaronuxcs, TI03HABATEIbHOW aKTUBHOCTH, HWCCIIENOBATENIbCKUX YMEHHUH, KPUTHUYHOCTU
MBIIILJICHHS], UHTEpeca K U3YUYE€HUIO T€OMETPHH;

— ¢opmupoBaHnue  (QYHKIUOHAIBHOM  TI'PaMOTHOCTH, PpEJIEBAaHTHOM TE€OMETpUHU:  yMEHUs
pacrno3HaBaTh MPOSIBJICHUS TI'E€OMETPUUYECKHX MOHSTUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CUTYalUsAX U MPH U3yYCHUH APYruX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, MOJETUPOBAHUS PEAIbHBIX CUTYyallUd, HCCIEeTOBaHUS
MIOCTPOCHHBIX MOJIETICH, UHTEPIPETAI[UH ITOTYYEHHBIX PE3YIbTaTOB.

OcHoBHBIE conepxaTenbHble JUHUM Kypca «['eomerpum» B 10—I11 kiaccax: «MHOTOrpaHHHUKNY,
«[IpsiMmple W TMJIOCKOCTH B MpocTpaHCcTBe», «Tema BpamieHus», «BekTopbl U KOOpAWMHATHI B
MPOCTpaHCTBE» «JBM)KEHUS B IPOCTpaHCTBE» (Ha yriayOneHHOM ypoBHe). DopMupoBaHHe JTOTHUECKUX
YMEHHI pactpeeNiieTcss He TOJIbKO M0 COAep KaTelbHbIM JIMHUSAM, HO U 10 ToAaM OOy4eHHsI Ha YPOBHE
cpenHero oOmiero oopasoBaHusl.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

B yueOHOM muiaHe Ha U3ydeHue reoMeTpu Ha 6a30BoM ypoBHe otBoauTcs 102 vaca: B 10 knacce, —
68 yacoB (2 yaca B Hezeno), B 11 kimacce — 34 yaca (1 gac B HeAemio ).

Ha u3yuenue yue6Horo kypca «l'eomerpusi» Ha yriay6geHHoOM ypoBHe orBoautcs 204 yaca: B 10
knacce — 102 yaca (3 gaca B Hezento), B 11 kiacce — 102 vaca (3 vaca B HeIemI0).

IINTAHUPYEMBIE TIPEIMETHBIE PE3YJIbTATBI OCBOEHUA
CUHXPOHU3UPOBAHHOU MTPOT'PAMMBI KYPCA «TEOMETPHSI» 10 KJIACC



[IpenmeTHbie pe3yabTaThl M3Y4YEHUS TEOMETPHM Ha 0a30BOM YpOBHE OPHEHTHUPOBAHBI Ha

AOCTHIKCHUC YPOBHA MaTeMaTHYeCKOM T'paMOTHOCTH, HGOGXO[[I/IMOI‘O AJid yCIICHIHOI'O pCUHICHUA 3a1a4 B

peanbHOM )KU3HU U CO3JaHNE YCIOBHUH I UX OOIIEKYIBTYPHOTO Pa3BUTHAL.

OcBoenmne ydeObHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE CpeaHEro 0OIero oOpa3oBaHUS

JOJIXKHO obecneunBaTh JOCTHIKCHUC CIICAYIOIUX MPCIMETHBIX O6paSOBaT€JIbHBIX PE3YyIbTATOB:

Ha 6a30BoM ypoBHe

OmnepupoBaTh NOHATUSAMH: TOUKA, TPsAMasi, IIOCKOCTb.

[IpuMeHsT aKCHOMBI CTEPEOMETPUH M CIEICTBUS M3 HUX IPU PEUICHUH T€OMETPHUYECKHX
3azad.

OmnepupoBaTh MOHATUSAME: NMAPATUICTBHOCTD U TIEPICHIUKYISIPHOCTD MPSIMBIX H IIJIOCKOCTEH.
KnaccngumnmpoBaTh B3aMMHOE PacIoNIOKEHHUE PSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.
OmnepupoBaTh MOHSATHSIMH: IBYTPAHHBIA YroJl, TPaHH ABYTPAHHOTO yTia, peOdpo JBYTPaHHOTO
yIJia; JUHEWHBIN YToJI IBYTPAHHOTO YIJIa; TpajlyCHas Mepa ABYTPAHHOIO yria.

OmnepupoBaTh TMOHATHSIMHU: MHOTOTPAaHHHK, BBIMTYKIBIA M HEBBITYKJIbIH MHOTOTPaHHHK,
AJIEMEHTHI MHOTOTPaHHHUKA, TIPaBIWIILHBIA MHOTOT PaHHUK.

Pacnio3HaBaTte OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (THpaMHIa; MpPHU3Ma, MPSMOYTOJIHHBIN
napajuiesienume, Kyo).

KnaccuguimpoBats MHOTOTpaHHUKH, BbIOWpasi OCHOBAHUS JJIsl KJIAcCU(UKAIUU (BBITYKIIbIE
Y HEBBIMYKJIbIE MHOTOT'PAaHHHWKH, NpPaBWIbHBIE MHOTOTPAaHHHKH, TIPSMBIE W HAKIOHHBIC
MIPHU3MBI, TTAPAJIICIICTTUTIC]IBI).

OnepupoBaTh MOHATUSAMU: CEKYIIas MIOCKOCTb, CEYeHHE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHLIMITBI TOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIEI0OB.

Crpouth cedeHuss MHOTOTPAHHHUKOB METOJIOM CIJIEJIOB, BBINIOJHATH (BBIHOCHBIE) TIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pematp 3amaun Ha HaX0XJAE€HHE M€OMETPUUYECKUX BEJIWYHMH MO 00pasliaM WK arOpUTMaM,
MIPUMEHSIS] U3BECTHBIC AaHAIUTUYECKHE METO/Ibl IIPU PEIICHUH CTaHJAPTHBIX MaTeMaTHYECKUX
3a/1a4 Ha BBIYMCIIEHUE PACCTOSIHUM MEXIy JABYMS TOUYKaMH, OT TOYKHU J0 IPSIMOM, OT TOYKU
JI0 TJIOCKOCTH, MEXKIY CKPEIIMBAOIIUMHUCS IPSIMBIMHU.

Pematp 3amaun Ha HaXOXkJAEHHE FEOMETPUYECKUX BEIUYHMH MO 00pasliaM WK alrOpUTMaM,
MIPUMEHSIS] U3BECTHBIC aHAIUTUYECKHE METO/Ibl IIPU PEIICHUH CTaHJAPTHBIX MaTeMaTHUYECKUX
3a/lad Ha BBIYUCIICEHHE YIJIOB MEXIY CKPELIMBAIOIIMMUCA HPSIMbI- MU, MEXKIY MPsSMONl U
IJIOCKOCTBIO, MEX/TY MJIOCKOCTSMU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M MJIOLIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma, MUpaMUia) ¢
npuMeHeHrneM (GOopMys; BBIYUCIATH COOTHOIICHHUS MEXAY IUIOMIAAIMU TOBEPXHOCTEH,
00bEMamMu OJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUSMU: CUMMETPUS B IPOCTPAHCTBE; IEHTP, OCh U MIOCKOCTh CUMMETPHUU;
LEHTP, OCh U TUNIOCKOCTh CUMMETPHUU (PUTYPBI.

W3BnekaTh, mpeoOpa3oBbIBaTh M WHTEPHPETHPOBATH HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (PUrypax, mpeaCTaBICHHYIO Ha YepTekaxX U pUCYHKaX.

[IpumensTe  reomerpuyeckue (akTel JUId  pelIeHUs CTEPeOMETPHUYECKUX  3ajad,
MPENOJaralIiiX HeCKOJIbKO LIaroB peleHus, €ciau yCIOBHs MPUMEHEHHs 3alaHbl B SBHOM
dopme.

[IpuMeHnsTh mpocTeiline NpPOrpaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3ajad.

[IpuBoauTh TpUMEpPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B TpPUPOAE U  SKU3HHU,



pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh NMONYyYEHHBIE 3HAHUS HA NPAKTHKE: AHAJIM3UPOBATh pPEAIbHBIE CHUTYalHH W
NPUMEHATh HM3YYCHHBIE TOHATHS B IPOLECCE IIOMCKAa PEUIEHHUS MaTEeMaTUYECKH
chOopMyITUPOBAHHON TPOOIEMBI, MOJCIMPOBATh PEabHBbIC CUTYAIlMH Ha SI3BIKE TEOMETPUH,
HCCIIEI0BATh MOCTPOCHHBIE MOJENH C UCIIOJIb30BAHUEM F€OMETPUUYECKUX MOHITUH U TEOPEM,
anmapara anareOpbl; pemaTrh MPAKTHYeCKHE 3aJa4yd, CBS3aHHBIE C HAXO0XJICHHUEM
F€OMETPUYECKUX BEJINYHMH.

Ha yruy6;1enHom ypoBHe

CB0OOHO OTEpPUPOBATh OCHOBHBIMH TOHSATHSIMU CTEPEOMETPHH MpPU PEHICHUH 3a1ad |
IIPOBEJICHUN MaTEMAaTUYECKUX PACCYKICHUM.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUU M CIEACTBUSL U3 HUX NPU PELIEHUH T€OMETPUUYECKUX
3azad.

KnaccuguimpoBars B3auMHOE pacHoJIOKEHHWE MPSMBIX B IPOCTPAHCTBE; IIOCKOCTEH B
MIPOCTPAHCTBE; MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

CBOOOJTHO OmNEpUpOBATH MOHSTHUSMU, CBS3AHHBIMM C YIJIaMH B HPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE; MEXK Y MPSAMOI U MIOCKOCTHIO.

CB0OOTHO ONIEPUPOBATH MOHATHUIMHU, CBI3aHHBIMUA C MHOTOIPAHHUKAMH.

CBOOOJTHO  pacro3HaBaTh OCHOBHBbIE BHJIbI MHOTOTPAaHHHMKOB (MpU3Ma, MHpaMHJA,
MPSIMOYTOJIbHBIN Napasuienenunen, Kyo).

KnaccuduimupoBaTs MHOTOTpaHHUKH, BRIOWpasi OCHOBAHUS IS KJIaCCU(PUKAIIAN.

CBoOOHO omepupoBaTh TMOHATUSMH, CBSI3aHHBIMU C CEYEHHEM MHOTOIPAHHUKOB
MJI0CKOCTBIO.

BoinonHATe mapajuienbHOe, LEHTPaJbHOE W OPTOTOHANIbHOE IMPOEKTHpOBaHHE (GUryp Ha
IJIOCKOCTB; BBIMOJIHATH U300pakeHus: GUTyp Ha IUIOCKOCTH.

Crpoutb ce4YeHHs MHOTOTPAHHHKOB pA3IUYHBIMH METOJAaMH, BBINOJHATH (BBIHOCHBIE)
IJIOCKHE YEPTEk U U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y.
Boruncnate  miomaad  MOBEPXHOCTEH  MHOTOTPAHHMKOB — (Mpu3Ma, — MUpaMKa),
r€OMETPUUECKUX TeJl C MPUMEHEHHEM (POPMYIL.

CB0OOIHO OTEepUpOBaTh MOHATUSAMU: CUMMETPHs B MIPOCTPAHCTBE; LIEHTP, OCh U IMJIOCKOCTh
CUMMETPUHU; LEHTP, OChb U INIOCKOCTh CHMMETPHUH (PUTYPBI.

CBOOOJIHO OMEepUpOBaTh MOHATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U KOOpIUHATaM B
MIPOCTPAHCTBE.

BrinonHATh AeiicTBUS HAl BEKTOPaAMHU.

Pemarp 3amaun Ha JOKa3aTENbCTBO MATEMAaTHMYECKUX OTHOIICHUNW U HaXO0XIACHUE
T€OMETPUYECKUX BEJIMYMH, MPUMEHSSI U3BECTHBIE METObl MPHU PEIICHHH MaTeMaTHYeCKHX
3a/1a4 MOBBIIIEHHOTO W BHICOKOTO YPOBHS CIIOKHOCTH.

[IpuMeHsaTh mpocTElline NPOrpaMMHBIE CPEICTBA M AJNEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEILIEHUHU CTEPEOMETPUUECKUX 3a/1a4.

N3Bnekarb, mpeoOpa3oBbIBaTh U WHTEPIPETUPOBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax, MPeJACTAaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

[IpuMeHATh TOJIyY€HHBIE 3HAHUSA HAa NPAKTUKE: CPABHUBATH M aHAJIM3UPOBATh pEalbHbIC
CUTYyallMM, TPUMEHATh M3YYCHHBbIE MOHSATHS B MPOLECCE MOUCKA PEUICHUS MAaTeMaTH4YeCKH
chopMynTUpOBaHHON MPOOIEMBI, MOJEIUPOBATh PeaJbHbIE CUTYaIlMH Ha S3bIKE T€OMETPUH,
HCCIIEI0BATh MOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM I€OMETPUUYECKUX MOHATUN U TEOPEM,
anmapata anreOpbl; pemaTh MPaKTHYeCKHe 3aJayd, CBS3aHHBIE C HAXO0XJICHUEM



F€OMETPUYECKUX BEJINYUH.
Wwmetp mpencraBieHuss 00 OCHOBHBIX ATalaxX pPa3BUTHS T€OMETPUM KaK COCTABHOW YacCTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

INVIAHUPYEMBIE IPEJIMETHBIE PE3YJIBbTATBI OCBOEHUSA

CUHXPOHU3HUPOBAHHOM ITPOT'PAMMBI KYPCA «'EOMETPHUS» 11 KJIACC

[IpenqmetHbie pe3yabTaThl HM3YYEHUS TEOMETPHH Ha 0a30BOM ypOBHE OpPHEHTHPOBAHBI Ha

AOCTHIKCHUC YPOBHA MaTeMaTHYeCKOI T'paMOTHOCTH, HGO6XOZ[I/IMOFO AJid YCIICHIHOI'O pCHICHUA 3a1a4 B

peanbHOM )KU3HH U CO3TaHUE YCIOBHUH I UX OOIIEKYJIBTYPHOTO Pa3BUTHAL

OcBoenne yueOHOTO Kypca «l'eomerpusi» Ha 0a30BOM YPOBHE CpeaHEro ooOiiero ooOpa3oBaHUS

JOJIXKHO o0ecreynBaTh JOCTHXKCHUC CIICAYIOMUX MPCIMETHBIX O6pa30BaT€J'H)HBIX PE3YyIbTATOB:

Ha 6a30BoM ypoBHe

OnepupoBaTh NOHATUAMU: TOUKA, PsAMas, INIOCKOCTb.

[IpuMEHATH aKCHOMBI CTEPEOMETPUN W CIEACTBUSA M3 HUX IPU PEIIEHUU I€OMETPUYECKHUX
3azad.

OrnepupoBaTh NOHATUAMU: TAPAILIEIBHOCTD M MEPIIEHIUKYIISIPHOCTD NPSMBIX U TUIOCKOCTEN.
KrnaccuduimpoBars B3anMHOE PaCIiOJIOKEHHE PSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.
OnepupoBaTh NOHIATUSAMU: ABYI'PAHHBIM Yrojl, IpaHu JIBYTPaHHOIO Yyria, pedpo ABYrpaHHOTO
yIJia; JUHEWHBIN YToJI IBYTPAHHOTO YIJIa; TpaJyCHasi Mepa JBYTPAHHOTO yria.

OnepupoBaTh TOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIH W HEBBINYKJIBI MHOTOIPAaHHUK,
3JIEMEHThl MHOTOT'PaHHUKA, IPABUIIbHBIN MHOTOT paHHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (IMUpaMuIa; MpPHU3Ma, MNPSMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccuduimupoBaTs MHOTOTpaHHUKH, BBIOMPasi OCHOBAHMS I KiIacCU(UKAIUU (BBITYKIIbIE
U HEBBINYKJIbIE MHOTOIPAHHUKH, NPaBUJIbHbIE MHOTOTPAHHHUKHU; MPSMble W HAKIOHHbBIE
MIPU3MBI, MTapaJUIeICITUIICIb]).

OnepupoBaTh MOHATUSAMU: CEKYIIas MIIOCKOCTb, CEYeHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHILIMIIBI IOCTPOCHUS CEUEHUH, UCTIOIb3Ysl METO/1 CIIE/I0OB.

Crpouth ceueHuss MHOTOTPAHHHUKOB METOJIOM CIJIEJIOB, BBINOJHATH (BBIHOCHBIE) IIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pematp 3aaun Ha HaXOXkJAEHHWE MEOMETPUYECKUX BEIUYMH MO 00pasliaM WM alropuTMam,
MIPUMEHSIS] U3BECTHBIC AaHAIUTUYECKIE METO/IbI IIPU PEIICHUH CTaHJAPTHBIX MaTeMaTHUYECKUX
3a/la4 Ha BBIYMCIIEHUE PACCTOSIHUM MEXIY JABYMS TOUYKAMH, OT TOYKHU J0 IPSIMOH, OT TOUYKU
JI0 TJIOCKOCTH, MEXKY CKPEIIMBAIOIIUMHUCS TPSIMBIMHU.

Pemath 3amaun Ha HaXOXJAEHHWE FEOMETPUUYECKHX BEIMYMH MO 00pa3laM WIH alrOpUTMaM,
MIPUMEHSIS] U3BECTHBIE aHATUTUYECKHE METO/IbI TIPU PEIICHUH CTaHJAPTHBIX MaTEeMaTHYECKUX
3a/la4 Ha BBIYUCIIEHHWE YTJIOB MEXIY CKPEIIMBAIOIIUMUCS TPAMBI- MU, MEXAY MPsIMOA U
MJI0CKOCTBIO, MEX/TY MIOCKOCTSAMHU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00BEMBI U TIIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpHU3Ma, MUPaMHIA) C
npuMeHeHrneM (GOopMyi; BBIYHCIATH COOTHOIICHHUS MEXAY IUIOMIAAIMU TOBEPXHOCTEH,
00BEMamMu OJJOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MOHATHUSIMHU: CAMMETPHUS B IPOCTPAHCTBE; IICHTP, OCh U MIIOCKOCTh CHMMETPUH;
LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (PUTYPHI.

N3Bnekarb, mpeoOpa3oBbIBaTh U WHTEPIPETUPOBATH WHOOPMAILMIO O MPOCTPAHCTBEHHBIX



reOMETPUIECKUX (PUTypax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKaX.

[Ipumenste reomerpuyeckue (akThl Ui PELICHHS  CTEPEOMETPHUYECKHX  3aiad,
npearnojararonmx HCCKOJIbKO 1IaroB pCuiCHus, €CJIn YCJIOBUA IMPUMCHCHUA 3aaHbl B SIBHOU
dopme.

[IpuMeHATH IpoCTEHIINE IPOrPaMMHBIE CPEICTBA M JIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUCCKUX 3a71ay.

[IpuBoauTe mHpuUMEppl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOAEC M KU3HH,
pacro3HaBaTh MMPOSBJICHUE 3aKOHOB TE€OMETPHUHU B HCKYCCTBE.

HpI/IMCHﬂTB IMOJIYYCHHBIC 3HAaHWSA Ha IMIPAKTHKE! aHAJIU3UPOBATL PCAJIBHBIC CHUTyallUd H
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUSA B mponecce IIOouCKa pPCHICHHUA MaTeMaTn4ycCKn
chOopMyYITHPOBaHHOM TPOOJIEMbI, MOJICITUPOBATh PEaTbHBIC CUTYallMH Ha S3bIKE T€OMETPHH,
HCCIIEI0BATh MOCTPOCHHBIE MOJICIH C UCIOIb30BAHUEM T€OMETPHUCCKUX MOHATHH U TEOPEM,
anmapaTta anreOpbl, pemarh MPaKTUYECKHUe 3aJadyd, CBS3aHHbIE C HAXOXKICHUEM
TCOMETPHUUICCKUX BCINYHH.

Ha yray6;1ennom ypoBHe

CBOOOJTHO OTIEPUPOBATH OCHOBHBIMH IOHSATHSMH CTEPEOMETPUH TIPU PEHICHWH 3a1ad U
MIPOBEJICHUN MaTEeMAaTHICCKUX PACCYKICHUH.

[TpuMeHSTh aKCMOMBI CTEPEOMETPUU M CIICJACTBUS U3 HUX NPU PEIICHUH TeOMETPUUCCKUX
3aad.

KrnaccuguimpoBare B3aUMHOE PACIOJIOKCHHUE TPSAMBIX B TPOCTPAHCTBE; IUIOCKOCTEH B
MPOCTPAHCTBE; MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

CBOOOHO OTEpPUPOBATHh TOHSTHIMHU, CBS3aHHBIMH C YIJIAaMH B TPOCTPAHCTBE: MEXIY
MPSIMBIMH B TTPOCTPAHCTBE; MEKIY MPSMON U TUIOCKOCTBIO.

CB00OHO OTIEPUPOBATh MOHATUSIMHE, CBSI3aHHBIMU C MHOTOTPaHHHKAMH.

CBOOOMHO pacmo3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAaHHHKOB (NIpH3Ma, MHUpPaMUJA,
MPSMOYTOJIBHBIN MapajuiesienuIes, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BEIOWPAst OCHOBAHHUS ISl KITACCHU(HKAIIHH.

CB0OOOJIHO OMEpHpOBaTh IOHSTHUSMHU, CBSA3aHHBIMH C CEYCHHEM MHOTOIPAaHHHKOB
TUIOCKOCTBIO.

BbIMonHATE mapaiiensHoe, IEHTPaJbHOE M OPTOTOHAIBHOE IMPOSKTUpOBaHHE GUTYp Ha
TUTOCKOCTB; BBITIOJIHATH H300pakeHUs1 PUTYp Ha TUIOCKOCTH.

CTpouTh Cce4YeHUS] MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJIaMH, BBITMOJHATh (BBIHOCHBIC)
TUTOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHII CBEPXY, COOKY, CHU3Y.
Bbluucnare  1omaaM  MOBEPXHOCTEH  MHOTOTPAHHUKOB — (IpU3Ma,  [HPaMHJA),
TCOMETPUIECKUX TEJI C IPUMEHEHUEM (popMyI.

CB00OOHO ONEPUPOBAThH MOHATHIMU: CUMMETPHSI B IIPOCTPAHCTBE; IICHTP, OCh M IJIOCKOCTh
CUMMETPUH; EHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

CBOOOIHO OMEepUpOBaTH MOHSATHUSIMHU, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAWHATaM B
MIPOCTPAHCTBE.

BrInonHATE AeicTBUS HAJl BEKTOPaAMHU.

Pemarp 3amauM Ha JOKa3aTENbCTBO MATEMAaTHMYECKUX OTHOIICHUNW W HaXO0XIACHHE
T€OMETPUYECKUX BEJIMYMH, MPUMEHsISI U3BECTHBIC METOJbI MPU PEIICHUH MaTeMaTHYEeCKHX
3a]1a4 MOBBIIIEHHOTO M BBICOKOTO YPOBHS CIIOHOCTH.

[IpuMeHsATh TpOCTEHIne MPOrpaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1a4.



— W3Bnekatp, mpeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH MHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reoMEeTpUIECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

— IIpuMeHATh NOJIydEHHBIE 3HAHUS HA IMPAKTUKE: CPABHUBATH M AHAIM3UPOBATH PEAJIbHbBIC
CUTYyallu, IPUMEHATh HW3Y4YCHHBIE IOHSATHSA B IPOLECCE MOUCKA PEUICHUS MAaTeMaTH4eCKH
chopMyIMPOBAaHHON TPOOIEMBI, MOJECTUPOBATh PEANbHbIE CHUTYallMHd HA SI3bIKE T'€OMETpPHH,
HCCIEA0BATh IOCTPOCHHBIE MOJIEIM C MCIOJIB30BAaHUEM I€OMETPUYECKUX ITOHATUH U TEOPEM,
ammapara anreOppl; pemarb MPaKTHYECKWe 3aJadd, CBS3aHHBIE C HAXO0XJACHUEM
F€OMETPUYECKUX BEJINYUH.

— Hmerb npexacraBieHuss 00 OCHOBHBIX 3Tanax pa3BUTHUS T'€OMETPUM KaK COCTaBHOW dYacTu
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOT HHA.

COJAEP) KAHUE YYEBHOT' O KYPCA «'EOMETPHSI» B 10 KJIACCE
Ha 6a3oBoM ypoBHe

[IpsimMbIe ¥ IJIOCKOCTH B TPOCTPAHCTBE

OcHOBHbBIE TOHATHS cTepeoMeTpuu. Touka, mpsmasi, IIOCKOCTb, MpocTpaHcTBO. lloHATne 00
AKCHOMATHYECKOM IIOCTPOCHHHM CTEPEOMETPHM: AKCUOMBI CTEPEOMETPUM M CIEACTBUS W3 HHX.
B3anMHOe pacnosiokeHue TpsAMBIX B IPOCTPAHCTBE:  IEPECEKAIOIIMECS, NapajieibHbIE H
CKpELIUBAIOIINECS TIPSIMBIE.

[TapamrenpHOCTP MNpAMBIX W IUIOCKOCTEH B IPOCTPAHCTBE: IapajUleIbHBIE IIPSAMBIE B
MIPOCTPAHCTBE, MAPAUIETBHOCTh TPEX MPSAMBIX, MAPALIEIBHOCTh NPSIMOM M IUIOCKOCTH. YTIBI €
COHANpPaBJICHHBIMA CTOPOHAMH, YTOJI MEXKY PSIMBIMHU B IPOCTPAHCTBE.

[TapannensHOCTh MIIOCKOCTEN: MapalieIbHbIE INIOCKOCTH, CBOMCTBA MapaslIeIbHBIX MJIOCKOCTEH.
[Ipocreiime npocTpaHCTBeHHbIE (UTYPHI HA TUIOCKOCTH: TETPadIp, KyO, mapasienenurie], HoCTpOeHUe
CEYCHMII.

[lepneHuKyISIpHOCTh NPSIMOM M IUIOCKOCTH: NEPIEHIUKYISPHBIE MNPSIMbIE B IMPOCTPAHCTBE,
MpsIMbIE MapaJuIeJIbHbIE U NEPIECHIUKYISPHBIE K INIOCKOCTH, IPU3HAK MEPIEHANKYIIIPHOCTH MPSIMOU U
IJIOCKOCTH, TEOpeMa O MPsSMON MEPHEHIUKYISIPHOUIIOCKOCTH. YTIIbI B MPOCTPAHCTBE: YIrOJd MEXIY
NpSAMON M TIOCKOCTBIO, JABYTPAaHHBIA YroJi, JIMHEHHBIA Yroja JIByrpaHHoro yria. IleprneHaukynsp u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOM A0 IJIOCKOCTH, MPOEKLHUS
burypsl Ha IUIOCKOCTh. lleprneHauKyIsIpHOCTh IUIOCKOCTEH: MPU3HAK MEPIEeHIUKYIIPHOCTH JBYX
mrockocreit. Teopema 0 TpEX NEpPIECHAUKYIIAPAX.

MHororpaHHUKH

[londaTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHMKA, BBINYKJIbIE U HEBBIITYKIbIE
MHOTOTPaHHUKH, pa3BEPTKAa MHOTOTPAHHHUKA.

[Ipu3ma: n-yronpHas mpu3Ma, T'PaHHM U OCHOBAHHUS NPHU3MBI, MpsMasi U HAKIOHHAS MPU3MBIL,
OOKOBas UIIOJIHAS TOBEPXHOCThH MPU3MBI.

[Mapannenenunen, NpAMOYroiabHBINA Napamienenunen OeaepanbHas padoyas mporpaMMa | €ro
cBoiictBa. [lupamuaa: n-yroibHas NMUpaMuia, TPaHM U OCHOBAaHUE MHPaMUJbI, OOKOBas W TOJHAS
MOBEPXHOCTh NUPaMUbl, MPAaBWIbHAS W yCE€YEHHAs NUpaMHUAa. DJIEMEHThl MPU3Mbl M MHUPaAMHUIBL.
[IpaBunbHbBIE MHOTOTPAaHHUKH: TOHSATHE TMPABUIBHOTO MHOTOTPAaHHMKA, NpPaBWIbHAs MpU3Ma U
MpaBWJIbHAS TMPaMU/IA, TIPAaBUJIbHAS TPEYroJibHAs MHUpaMUa U MIPABIILHBIN TeTpadap, KyO.

[IpencraBinenneo mpaBUIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, AojAeka’ap M ukocadap. CeueHus
MPU3MBI U TUPAMUJIBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENBHO TOYKH, MPSMOM, IIIOCKOCTH. DIEMEHTBI



CUMMETPHUH B IMPAMHUJIAX, NTapajuIelIenuIIeaxX, IPaBUIbHBIX MHOTOTPAaHHUKAX. BbIYMCIIEHNE 3]IEMEHTOB
MHOTOTPaHHUKOB: pE€Opa, AMaroHaau, yribl.

[Tnomans OOKOBOW IMOBEPXHOCTH W TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBL, IJIOMIA]Ih
OCHOBaHMH, TeopeMa O OOKOBOH MOBEPXHOCTH MpsAMOM mpusMmbl. Ilnomans GOKOBOW MOBEPXHOCTH U
MOBEPXHOCTH TPABWJIBHOW MHUpPAMUAbI, TeOpeMa O IUlomaaud yceu€HHOW nupamunsl. llonstie 00
00béme. OOBEM MUPaMUIBI, TPU3MEIL.

[TonoOHsIe Tena B nmpocTpancTBe. COOTHOMIECHHS MEXKIY IUIOMIAIIMU TOBEPXHOCTEH, 00bEMaMu
M0T00HBIX TE.

Ha yruy6;1enHOM ypoBHe

[IpsiMbIe U TJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpur. Touka, mpsMasi, IIOCKOCTb, MpocTpaHCcTBO. [TonaTne 06
aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnonoeHne NpsMBIX B MPOCTPAHCTBE: IEPECEKAIOIIMECS, MapajuIeIbHbIE U
CKpernuBamImuecs: mnpsambie. [IpU3HAKM CKPEMIMBAONIUXCS NPSIMBIX. [lapamiensHOCTh TPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapajuleNbHbIE MPsIMbIE B MPOCTPAHCTBE, NapauIeIbHOCTh TPEX MPSAMBIX,
napajuIeIbHOCTh NPSIMON U TUIOCKOCTH. [lapanienbHoe U LeHTpalbHOE MPOEKTUPOBAHKE, H300paKeHHe
¢uryp. OCHOBHBIE CBOMCTBA MapaJUIeILHOTO MpoeKTHpoBaHus. M300paxkenue Guryp B mapauieabHON
MPOEKIMU. YTIbI C COHAIpaBJIEHHBIMM CTOPOHAMM, YroJl MEXKIy MpsIMBIMH B IPOCTPAHCTBE.
[TapamienpHOCTB IIIOCKOCTEN: MapajiesIbHbIE IIJIOCKOCTH, CBOMCTBA MAapaJUIeNIbHBIX INTIOCKOCTEN.

[Ipocreiiire npocTpaHCTBEHHbIE (GUTYpbl HA IUIOCKOCTH: TETpadAp, Mapaliesenumnes,
MIOCTpOeHHE ceueHul. llepnenauKyaspHOCT NPSAMOM M IJIOCKOCTH: NEPIEHAUKYISPHBIE IMpsSMbBIE B
MIPOCTPAHCTBE, MpsAMBbIE  MapajUleJbHbIE W  NEPHEHAUKYISPHBIE K  IUIOCKOCTH, IPU3HAK
MEPHNEHAUKYIISIPHOCTA MPSMOM M IUIOCKOCTH, T€OpeMa O MpsSMON MNEPHEHAUKYJISAPHON IJIOCKOCTH.
OpTtoronanbsHOe npoekTrpoBaHue. [lepneHauKysp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH,
paccTosiHHE OT MPSAMOM JI0 IUIOCKOCTH, MPOEKUUs (GUrypsl Ha IJIOCKOCTh. lleprneHAauKymsipHOCTh
IJIOCKOCTEM: IPU3HAK MEPIIEHIUKYIISIPHOCTH JIBYX IITOCKOCTEH. TeopeMa o Tpéx neprneHuKymispax.

VYriael B IPOCTPAHCTBE: YrOJ MEXKAY MPSIMOM M TJIOCKOCTBIO, IByrPaHHBIMA YIoJi, JTMHEUHbBIN
YroJl JBYTpaHHOTrO yrja. TpéxrpaHHbli © MHOrorpaHsele yribl. CBOICTBa IIJIOCKMX YIJIOB
MHOrorpaHHoro yria. CBOHCTBAa IIOCKMX M JABYTPaHHBIX YIJOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YTJIa.

MHororpaHHuKH

Bubl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpanHuka. Ilpusma: n-yronapHas npusma, npsmas u
HAKJIOHHAsI MPU3MBbI, OOKOBasi M MOJIHAS TMOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, mpsiMOYrOJbHBIN
napajiejenunes U ero cpoiicrBa. Kparwaiimme nyTuHa MNOBEPXHOCTHM MHOTOTpaHHUKA. Teopema
Oiinepa. [IpocrpanctBennas teopemalludaropa. Ilupamuna: n-yronpHas nupaMuia, HpaBUIbHAs U
ycedu€HHas mupamuibl. CBoiicTBa pédep u OOKOBBIX I'paHel MpaBUIIbHOM MUPaMUIbL.

[IpaBUIbHBIEMHOTOIPAHHUKK:  TpaBUjibHAasg  NpuU3Ma M MpaBWIbHAs  OUPaMHJA,
MpaBWIbHAATPEYrONbHAS ~ TUpaMuga M MpaBWIbHBIA  TeTpasap, KkyO. IlpencraBmenue o
MPaBUIIbHBIXMHOTOTPAHHUKAX: OKTA3IP, TOJACKASAP U UKOCADIP.

Brrunicnenue »1meMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lnomaap0oxoBoi
MOBEPXHOCTH U TIOJHON TOBEPXHOCTH MPSIMON TPHU3MBI, IJIOMIAJb OCHOBaHHIA,TeopeMa O OOKOBOIA
MOBEPXHOCTH TpsMON TpusMbl. [lmomaas OOKOBOW TMOBEPXHOCTH HMIIOBEPXHOCTH TPABUIBHOM
MHUPaMU/IbI, TEOPEMA O IJIOLIATU YCEUYEHHON TUpaMUIbl.

CummeTpusi B TpOCTPAHCTBE.



ONEeMEHTbl CUMMETPUM  IPABUIbHBIXMHOTOIPAaHHUKOB. CHMMETpUss B  IPaBUIBHOM
MHOTOTPAaHHUKE: CUMMETpUANApAJJIC/ICIUIEAa, CUMMETPUsl IPaBUWIBHBIX IPU3M, CHUMMETPHS
IIpaBUIILHOMIIUPAMU/IBL.

BekTopsl 1 KOOpIMHATHI B IIPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O BEKTOPA,BEKTOPHI
KOJUIMHEapHbIE, COHAIPABJICHHBIC U IIPOTHBOIIOJIOKHO HAIIPaBJICHHBIEBEKTOPBI. PaBEHCTBO BEKTOPOB.
JIENCTBHS C BEKTOPAMM: CJIIOKEHUE U BBIYMTAHHEBEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKCHHUE
BEeKTOpa Ha ymciio. CBolicTBaciOXKeHUS BEKTOpoB. CBOMCTBa YMHOXEHHs BeKTOpa Ha yucio. [lonsrtue
KOMIUIAHAPHBIEBEKTOPBI. IIpu3Hak KOMILIAaHAPHOCTH TPEX BEKTOPOB. IIpaBuno
napauienenunena. Teopema 0 pasoKEHMHM BEKTOpa IO TPEM HEKOMIUIAHADHBIM ~ BEKTOPAM.
[IpsmoyronpHasicuctemMa  koopauHaT B mpoctpaHctBe.  Koopnunatsl  BekTopa.  CBS3b
MEKIYKOOpAMHATAMH  BEKTOpa W KOOpJAMHAaTaMHM  TO4YEK.  YIoJ  MEXKIy  BEKTOPaMH.
CkansipHOENpOn3BeICHUE BEKTOPOB.

COJAEP KAHUE YYEBHOT' O KYPCA «'EOMETPHSI» 11 KIIACCE
Ha 6a3oBoM ypoBHe:

Tena Bpamenus

Hunuuaapudeckass TOBEPXHOCTh, O0Opa3yromue NWIWHAPUYECKOM TOBEPXHOCTH, OCh
IUAJTUHIPUYECKON MoBepXHOCTU. [[ummHap: ocHOBaHUs M OOKOBasi MOBEPXHOCTh, 0Opasyromias U OcCh,
TJI01aTh OOKOBOW M IMOJTHOM MMOBEPXHOCTH.

Konnueckass moBEepXHOCTh, 0OOpasyromue KOHHYECKOW TOBEPXHOCTH, OCh M BEpIIWHA
KOHHMYECKOW moBepxHOCTH. KOHYC: OCHOBaHME W BepIMHA, 00pa3yromias U OCh, IJIOMAAL OOKOBOM U
TTOJTHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yIone U BICOTA, OCHOBAHUS U OOKOBAsi MIOBEPXHOCTb.

Chepa wm map: UEHTp, paauyc, IUaMeTp, IUIONIAJb MOBEPXHOCTH cdepbl. BiammHoe
pacrosio’keHue cepbl U II0CKOCTH, KacaTeabHas IIIOCKOCTh K cdepe, miomanab cheprl. M3o0pakeHne
TeJI BpallleHUs1 Ha INIOCKOCTHU. Pa3BEépTKa UIMHpa U KOHYCA.

KomOunammu Ten BpameHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIA OKOJIO CheEpHI,
cdepa, BIIMCaHHAs B MHOTOTPAHHUK, WK TeNo BpaiieHus. [lonsTtue 06 o0néme.

OcHoBHbIE cBOMCTBa 00BEMOB Tenl. Teopema 06 00BEME MPAMOYTOJIBHOTO MapajuieenuIea
u cnenctBus u3 He€. O0bEM HUIUHApa, KoHyca. O0bEM mapa U IiIomaas chepsl.

[TogoGuble Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU ITIOJOOHBIX TEI.

Ceuennst nunuHApa (MapajjieIbHO H  MEPHeHIUKYISIPHO OCH), CEeUeHUs KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXOsIee Yepe3 BEPIIUHY), CEUeHHUs 1apa.

Bektopbl U KoOpauHaThl B MNPOCTpaHCTBE BeKTOp Ha IUIOCKOCTM M B IMPOCTPAHCTBE.
CnoxeHue U BBIUUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4HClO. Pa3noxkeHue BekTopa mo Tpém
HEKOMIUTaHapHbIM BekTopaM. [IpaBuiio napannenenunena. Pemenne 3aga4, CBA3aHHBIX C IPUMEHEHUEM
MPaBUJI IEUCTBUI C BEKTOPAMH.

[IpsiMmoyronpHas cucremMa KoopAuHAT B mpocTpaHcTBe. Koopaunarsl Bekropa. IIpocrelimue
3a/lauyd B KOOpJMHATax. YToJl Mexay Bekropamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB. BhrunciieHue
VJIJI0B MEXAY TMpsSAMBIMH U IUJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOA TIPU  PEIICHUH
reOMETPUUECKHX 3a/1ay.

Ha yray0Jsiennom ypoBHe



Tena BpaieHus.

[TonsiTHs:  IUIMHAPUYECKAss TOBEPXHOCTh, KOHUYECKAass TMOBEPXHOCTh, cdepudeckas
MOBEPXHOCTh, OOpasyromye moBepxHocTed. Tenma BpaleHus: IWIMHIP, KOHYC, YCEUEHHBIH KOHYC,
cepa, map. B3ammuoe pacnosoxenune cdepbl M IUIOCKOCTH, KacarelbHas IUIOCKOCTh K cdepe.
N300pakenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3Béprka mmimmHApa U KoHyca. Cummerpus cdepsl u
mapa.

O06wvéMm. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME MNPSAMOYroJIHHOTO
napajuienenumnenaa u cneAacTBusa u3 He€. O0bEM NpsAMON ¥ HAKJIOHHOM MPHU3MBbI, WIMHAPA, MTUPAMUJIBI U
KoHyca. O0BEM 1mapa u mapoBOro CETMEHTA.

KomOunamuu ten BpaleHus ¥ MHOTOTpaHHUKOB. [Ipu3ma, BrucaHHas B IHJIMHIP, OTHCaHHAs
okoJio nuuHApa. Ilepeceuenne chepsl u mapa ¢ mwiockocTeio. Kacanue mapa u cepsl MIOCKOCTHIO.
[TonaTre MHOTOTpaHHMKA, OTIMCAHHOTO OKOJIO cephl, chephl, BMUCAHHON B MHOTOTPAHHUK WJIH TEJIO
BpaIeHUsI.

[Inomaas MOBEPXHOCTH LWIMHIApa, KOHyca, Iuiomanb chepsl n e€ yacredl. IlogoOue B
npocTtpanctBe. OTHoIIEHHEe 00BEMOB, TUIONIAICH MOBEpXHOCTEW MoM00HBIX (Guryp. [IpeobpazoBanue
noao6ust, romoTeTHs. Pemenne 3a1a4 Ha MIIOCKOCTH C UCHOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenne ceueHuit MHOTOTPAHHUKOB W TE€J BPAILLEHUS: CEYCHMS LMIMHJIpA (TMapajljiesibHO U
MEPIEeHIUKYIIIPHO OCH), CEUeHHUsl KOHyca (MapajuieibHO€ OCHOBAHUIO U MPOXOASIee Yepe3 BEPIINHY),
CeUeHHs I1apa, METOJbl MOCTPOCHUSI CEYEHHIl: METOJ CIIEJIOB, METOJI BHYTPEHHErO0 MPOEKTHUPOBAHMS,
METO/1 IEPEHOCA CEKYIIeH MI0CKOCTH.

BekTopsl ¥ KOOpAMHATHI B POCTPAHCTBE.

Bekropel B mpocTtpancTBe. Ornepanyii HaJl BEKTOpaMH. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrOo yMHOXkeHHUs. [IpsimoyronpHas cucTeMa KOOpJIMHAT B IPOCTPAHCTBE.
Koopaunatel Bektopa. Pasznokenue Bektopa mo 0Oasucy. KoopamHaTHO-BEKTOPHBIM METOJ TIPH
pELIeHUH TeOMETPUUECKUX 3a/1a4.

JIBuKeHHs B IPOCTPAHCTBE.

JIBmwxkenust mpoctpancTtBa. OrtoOpaxenus. J[Brkenus u paBeHcTBO ¢uryp. OOmue cBoicTBa
IOBUKEHUM. Buapl ABWXKEHUI: MapasieNbHbIl MEpPeHocC, LEeHTpajdbHas CHUMMETPHS, 3epKajbHas
CUMMETpHSI, TIOBOPOT BOKPYT Ipsimoii. [IpeoOpazoBanus nomgoous. [Ipsimas u chepa Diinepa.



TEMATUYECKOEITIJTAHUPOBAHUEYYEBHOI'OKYPCA

10 KJIACC

ba3oBblii ypoBeHsb (68 uacos)

Yrayoaennblii ypoBeHb (102 yacos)

Hazpanue paznena (Tembl)
Kypca, (KOJIMYEeCTBO YacoB)

OcHOBHOE coJiepKaHue

HasBanue paznena (Temsl)
Kypca, (KOJIM4eCcTBO 4acoB)

OCHOBHOE cOJIepKaHne

Beenenne B
ctepeomeTpuro (10 u)

(OCHOBHBIE IIOHSITUSI CTCPCOMCTPHU: TOUKA,
MpsiMasi, INIOCKOCTh, TPOCTpaHcTBo. [IpaBmina
M300paKeHUs Ha PUCYHKAX: N300paKeHUs
HHOCKOCT@I)’I, napajiyiCJIbHBIX IPAMBIX
(0Tpe3KoB), cepeIuHbI OTPE3Ka.

[TonsiTHs: TIepeceKaronuecs MIOCKOCTH,
MepeCceKaroIInecs MpsiMasi H TNIOCKOCTb.
3HAKOMCTBO C MHOTOTPaHHUKaMH,
N300pakeHNe MHOTOTPaHHUKOB Ha PUCYHKAX,
Ha MPOCKIIMOHHBIX YepTexax. HauanbHble
CBEJICHUS 0 Ky0Oe W MUpaMuie, NX pa3BEPTKH
1 Mojenu. CeueHnss MHOTOTPaHHHUKOB.
[TonsiTHe 00 aKCHOMAaTUYECKOM ITOCTPOCHHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CIICZICTBUS U3 HUX

BBeneHue
B cTepeoMeTpuio (24 u)

Ocnognbie npocmpancmeentole huypboi.
[ToHsATHS cCTEepeOMEeTpHH: TOUKa, IIpsimasi,
MJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUia N300pakeHMsI HA PUCYHKE
MJI0CKOCTH, MapaJIJIEIbHBIX TPSIMBIX
(OTpe3KOB), CepeMHBI OTPE3KA.
[ToHsTHS: epeceKarouIrecs MIOCKOCTH,
repeceKaroecs mpsiMasi ¥ MIoCKOCTh;
[OJIYTIPOCTPAHCTBO.

MHOTOTpaHHUKH, U300paKECHHE
[POCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB.

AKCHOMBI CTEPEOMETPHUH U TIEPBHIE
CJIEJICTBUS U3 HUX.

Cnocobbl 3a0anusi npAMbIX U NIOCKOCMell
6 npocmpancmae.

Obo3nauenuss npAMbIX U NIOCKOCMel.
Ceuenus. H3o06pasicenue ceyeHnuil
nupamuovl, Kyoa u npusmul, Komopbwle
npoxoosam uepes ux péopa. Mzobpasicenue
nepeceyeHus NOIY4eHHbIX NI0CKOCmell.
Packpawiusanue nocmpoeHHuix ceuenuil
pasHvimu ysemamu. Memoo cnedog ons
nocmpoenus cedenuti. Ceoticmea
nepeceyeHull NPAMbIX U NI0CKOCMell.
Ilocmpoenue ceuenuil 6 nupamuoe, Kyoe

no mpém mouxam Ha péopax. Cozoanue




BLIHOCHBIX Yepmedceli U 3anUch Uazo8
1nOCMPOEHUS.

[ losmopenue nianumempuu. Teopema o
nponopyuoranrbHuix ompeskax. Ilooobue
mpeyeonvhuxos. Teopema Menenas.
Pacuémbi 6 ceueHusax Ha 8bIHOCHBIX
uepmedsrcax.

Hcmopusa pazeumus niauumempuu u
cmepeomempuu.

[IpsiMbIE M TUIOCKOCTH

B IPOCTPAHCTBE.
[TapamensHOCTD IPSAMBIX
U IIJIOCKOCTEMN

(12 9)

B3anMHOE pacnoioKeHUe NpsIMbIX B
MMPOCTPAHCTBE: TIEPECEKAIONTHECS,
MapajuieIbHbIE U CKPEIIUBAIONIHECS MTPSMBIE.
[TapaniensHOCTh TPSMBIX U TIJIOCKOCTEH B
[MPOCTPAHCTBE: MapaIJICIbHBIC MTPSMBIEC B
[MPOCTPAHCTBE; NaPAJUIEIIBHOCTD TPEX
[PSIMBIX; TAPATUIETBHOCTD MPSAMOMN U
[1JIOCKOCTH.

YTIIBI ¢ COHANPABICHHBIMUA CTOPOHAMH; YTOJI
MEKy PSMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEH:
[apajuieJbHbIe TUIOCKOCTH; CBOWCTBA
MapajienbHbIX TiockocTel. [Ipocreiimme
[IPOCTPAHCTBEHHbIE (PUTYPHI HA MIIOCKOCTH:
TeTpasap, KyO, mapasuielenurne/1; HOCTPOCHUE
CEUCHUU

B3anmHoe pacrnionoxeHue
MpPSIMBIX B POCTpaHCTBE (6

)

B3anMHOE pacnoioKeHHe NPsSMbIX B
npocTtpancTBe. CKpEenMBaOIIuecs
npsimble. [Ipu3Haku CKpemruBarOIUXCst
MPSMBIX.

[lapaenpHbIE IPSIMBIEC B POCTPAHCTBE.
TeopeMa 0 CyllleCTBOBaHUU U
€MHCTBEHHOCTH MPSAMOI MapaieIbHON
JTAaHHOW MPsIMOM, TPOXOJAIIEH Yepes
TOYKY IIPOCTPAHCTBA U HE JIeKaIlel Ha
aHHOU npsiMol. JIemMa o mepeceueHun
MapajuIeIbHBIX IPSIMbIX IJIOCKOCTHIO.
[TapannensHOCTh TPEX NpsMBIX. Teopema
0 TPEX MapauIeIbHBIX MPSAMBIX.
TeopeMa 0 CKpEeIMBAIOIIUXCS MPSMBIX.
IlapannenvHoe npoekmuposaniue.
OcHogHble ceolicmea napaiieibHo20
npoexmuposanus. zoopasxicenue pazHvix
duzyp 6 napannenvbHol NPoexkyuu.
[[enmpanvras npoexyus.

YTO0JI C COHaNpPaBJIEHHBIMU CTOPOHAMMU.
YT0JI MKy IPSIMBIMHU.

3aoauu Ha doxazamenbcmeo u
uccredosanue, C8a3aHHble C

PAaAcCnooddCeHuem npAmMblx 6




npocmparncmee.

[TapannenpsHOCTH
MPSAMBIX

Y IUTOCKOCTEMN

B IPOCTPAHCTBE
(8 )

[loHATHA: mapasuIeIbHOCTD IPSAMOM

U TUIOCKOCTH B MIPOCTPAHCTBE .

[ Ipy3HaK napasIeIbHOCTH NPSIMON

1 IJI0CKOCTH . CBOMCTBA NapaJlIeIbHOCTH
MPSIMOM U TIOCKOCTH.

['eomempuueckue 3a0a4u Ha blYUCTIEHUE
1 0oKa3amenbCcmeo, Ces3aHHble C
napannenrbHOCmbio NPAMbIX U NIOCKOCMel
6 npocmpancmee.

Ilocmpoenue ceyenus, npoxoosue2o
uepe3 OaHHYI0 NPAMYIO HA Yepmedice U
napasnnenvHoeo opyeou npamou. Pacuém
omuowenu. Ilapannenvnas npoexyus,
npumeHerue

0J151 ROCMPOeHUsl cevweHull Kyoa u
napasnenenuneod.

Ceoticmea napannenenuneoa u npusmol.
Iapannenvuvle niockocmu. Ilpusnaxu
napanienrbHocmu 08yX Ni0CKOCmel.
Teopema o napannenvnocmu u
eOUHCMBEHHOCMU NJLIOCKOCTU,
unpoxoosaueu uepe3z mouxy, He
npuHaoexcauyio OaHHOU NIOCKOCMU U
cneocmsus uz neé. Ceoticmea
napanienbHuvlX NI0CKOCmell: 0
napanieibHOCmu npsmMslX nepeceyeHus
npu nepeceuenuy 08yX napauielbHblxX

niockocmeti mpemovelti, 00 OMpe3Kax




napanienbHulX NPSMbIX, 3aKTIOYUEHHBIX
MedHcoy napanienbHbiMu NA0CKOCMAMU, O
nepeceyeHuu NPSAMOoU ¢ 08yms
napannenrbHuIMU NI0CKOCMAMU

[lepneHMKYJIAPHOCTD
MPsIMBIX U II0cKocTel (12

)

[lepneH IUKYIISIPHOCTD NPSMOU

Y IIJIOCKOCTH: MEPIICHINKYIISIPHBIE NIPSMBIC B
[IPOCTPAHCTBE, NPSIMbIE TAPAJIEIbHBIE U
[IEPIEHIUKYIISP- HbIE K IJIOCKOCTH, IPU3HAK
MIEPIEHIUKYIISIPHOCTH MPSIMOM U TUIOCKOCTH,
TeopemMa O MPsMOM MEPIEHIUKYIAPHON
[JIOCKOCTH

[lepnieHUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHHE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHAE OT
MPSIMOM 10 IIJIOCKOCTH .

[IeprieH UK YIISIPHOCTD
MPSIMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE

(26 u)

[loemopenue: meopema [lugpazopa na
NI0CKOCMU, MPULOHOMEMPUsL
NPAMOY20/1bHO20 MPEY20NbHUKA.
Ceoticmea Ky6a u npsamoy2oibH020
napannenenuneoa. Buiuucnenue onun
0mpe3Kos 8 Kybe U NpAMOy201bHOM
napasnnenenuneoe.

[ lepneHUKYJISIPHOCTD NPSAMOU 1
rockocTH. [Ipusnak
MEPIICHIUKYIIPHOCTH TIPSIMON U
10CcKoCTU. TeopemMa o CylecTBOBAaHUH U
€IMHCTBEHHOCTH MPAMOM, TPOXOAAIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEePIEeHIUKYISIPHON K MIIOCKOCTH.
[110cKOCTH U IEPIIEHAUKYIISIPHBIE UM
npsiMasi B MHOTOIPaHHUKAX.
[leprieHAUKYISAp U HAKIIOHHAS.
[locTpoenue neprneHauKyspa u3 TOUKu
Ha TIPSIMYIO.

Teopema o mpéx nepnenoukynapax
(npsmas u obpamuas,).

Yeon mesncoy ckpewusarowumucsa
npamvimu. Tlouck nepneHOUKyIsapHvIX
NPAMBIX C NOMOWBIO NEPNEHOUK)IAPHBIX
niockocmeti OpmozoHanvhoe
npoexmuposanue. Ilocmpoenue ceyenuil
KyOa, npusmsl, NPABUNLLHOU NUPAMUObL C
HOMOWBIO OPMOSOHATLHOU NPOEKYUU.

Cummempus 6 npocmpancmee




omuocumenbHo niockocmu. Ilnockocmu
cummempuii 8 MHo2o2panHukax. Ilpuznax
nepneHOUKYIAPHOCMU NPAMOU U
NI0CKOCMU KAK C1Ie0Cmeue CUMMEMPUU.
I Ipasunbrvle MHO202PAHHUKU

Pacuém paccmosinuti om mouxku 00
niockocmu. Cnocobvl onycmume
NnEpneHOUKYIAPLL: CUMMEMPUsl, CO8U2
MOYKU NO NAPATIENILHOU NPAMOLL.
CosuenonenapaniieibHOUNPAMOl,

13 MEHeHUepacCmOosHULL

YTl MEXy IPSAMBIMHA 1
[JIOCKOCTSIMA

(10 )

YTl B IPOCTPAHCTBE: YTOJ MEXKIY IPSIMOM 1
[JIOCKOCTBIO; IBYTPAHHBIA YTOJI, THHEHHBIN
YTOJI IBYTPaHHOTO YIJIA.
[leprieHAMKYISAPHOCTD MIOCKOCTEN: MPU3HAK
[EPIEHIUKYIISIPHOCTH JBYX IIJIOCKOCTEH.
Teopema o TpEX mepneHANKYIIpax

Yribl u paccrosHus (16 1)

[ToBTOpEHME: YroJI MKy MPSIMBIMU Ha
MJIOCKOCTH, TPUTOHOMETPHS B
[IPOM3BOJLHOM TPEYTrOJIbHUKE, TEOpEMa
KOCHHYCOB.

[loBTOpEHME: YOI MEXKITY
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU B
npocTpaHcTBe. ['eomeTpruyeckue MeTo bl
BBIYMCIICHUS YTJIa MEX]y IPSIMBIMH B
MHOTOTpaHHHUKaX.

JIByrpanubiii yroJji. CBOMCTBO JTMHEUHBIX
YIJI0OB ABYTPAHHOTO yrija.
[leprieHIuKyIsIpHBIE TIIIOCKOCTH.
CBOICTBA B3aMMHO MEPIIEHIUKYISIPHBIX
riockocteil. [Ipuznak
MEPIECHIUKYISIPHOCTHU MJI0CKOCTEN;
TeopeMa o MPSMOM MepeceyeHusl IByX
MJIOCKOCTEHN MEePIEeHINKYISIPHBIX TPEThEH
MJIOCKOCTH.

[ IpsamoyzonvHblil napaniienenuned, Kyo;
U3MepenUsl, CEOUCMBA NPAMOY20IbHO20
napannenenuneda. Teopema o ouazonanu

NPAMOY2O0JIbHOCO napaﬂﬂeﬂenuneda u




cnreocmsue uz neé. Cmepeomempuueckue
U NPUKIAOHbIE 3a0adlU, C8A3AHHbBLE CO
63AUMHBIM PACNOTIONCEHUEM NPAMBIX U
niockocmu.

llosmopenue. ckpewusalowjuecsi npsmole,
napanienbHvle N10CKOCMU 8
cmanoapmuulx MHoz2oepanHukax. Ilapa
napanienbHulx N10CKocmell Ha
CKpewuearouuxcs npsIMblX, paccmosiHue
IMedHCOy CKpeuuBarouuMUCs NPSIMbIMU 8
NPOCMbIX CUMYAYUSIX.

Onyckanue nepneHOuKy1apos,
BLIUUCTIEHUEPACCMOAHUL OM MOYKU 00
MOYKU, NPAMOL, NIOCKOCHU.
Buiuucnenue paccmosiHuti mexicoy
CKpewu8arouUMUCs NPAMbIMU C
HOMOWBIO NEPREHOUKYIAPHOU
niockocmu.

Tpéxepannwiil yeon, HepageHcmea 0is
MpéxepaHHbIX Y2Jio8.

Teopema IMugpacopa, meopemol
KOCUH)YCO8 U CUHYCO8 OJIsl MPEXSPAHHO20
yena. dnemenmoi cghepuyeckotl
eceomempuu. eeode3uyeckue MUHUU HA
Semne

Muororpanauku (10 )

[loHsiTHE MHOTOTPaHHUKA, OCHOBHBIE
9JIEMEHTHl MHOTOTPAHHUKA, BBIIYKJIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA
MHOTOT'PaHHUKA.

[Ipu3ma: n-yrojipHas mpu3Ma; rpaHu U
OCHOBAHMS NPU3MBI; MIpsIMast U HAKJIOHHAs
[pU3Mbl; OOKOBas U MOJHAs IOBEPXHOCTh
[IPU3MBI.

MuororpanHuk# (7 4)

Cucremaruzanus 3HaHUNW: MHOTOTrpaHHUK
1 ero sneMeHThl. [Tupamuna. Bubt
nupamu. [IpaBunpHas nupamuaa.
[Ipusma. IIpsAmas u HaKJIOHHAs IPU3MBI.
[IpaBunbHasa npusma. [Ipsamon
rapajuieeuIe], IpsAMOYTrOJIbHbII
napaenenunes, Kyo.

Buinyxnvie mnozoepannuku. Teopema




[Tapamtenenunen, IpsIMOYTOJIbHBII
rapajuleJIenuIe]] U €ro CBOMCTBA.
[lupamuna: n-yronbHasi nupamMuaa, TpaHu v
OCHOBaHUE NHPaMUJIbl; OOKOBAsI U MOJIHAs
[MOBEPXHOCTb MTUPAMM/IbI; IPABUIIbHAS U
yceu€HHas mupaMuia.

JNEeMEHTHI IPU3MbI U TUPAMUBIL.
[IpaBuiIbHBIE MHOTOIPAHHUKHU: TOHSITHE
[IPaBUJIBHOTO MHOTOTPAaHHUKA; IPaBUIIbHAS
Mpy3Ma 1 npaBujIbHas MUPaMHUIA;
[paBUJIbHAS TPEYTOJIbHAS MUpaMUaa U
MpaBUIIbHBIN TeTpadp; KyO. [IpeacraBnenue
0 MpaBUJIBHBIX MHOTOTPAHHUKAX: OKTadIp,
T0JIeKadIp U UKOCAdIP.

CHMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, TPSIMOMU, TUIOCKOCTH.
OJJIEMEHTBI CAMMETPUH B TUPaMULAX,
MapajuleJIeIUIe1ax, TPaBUIbHBIX
MHOTOTPAaHHUKAX.

BorunciieHue 3JeMEHTOB MHOTOTPaHHUKOB!
pEéOpa, AuaroHau, yribl.

[Tmomaabs 60KOBOY MOBEPXHOCTH M IOJTHOM
[TOBEPXHOCTHU NIPSIMOM IIPU3MBI, ILUIOINALb
OCHOBAHUH, TEOpEMa

0 OOKOBOM MOBEPXHOCTH MPSAMON IPU3MBI.
[1no1maas OOKOBOM MOBEPXHOCTU U
[TOBEPXHOCTH IIPABWIIBHOM MUpaMUBbI,
TeopeMa o IJIO0IIA I OOKOBOM MOBEPXHOCTH
YCEYEHHOW ITUPaMU bl

OO0BEMBI MHOTOI'PaHHUKOB

(8 4)

[Tousitie 06 00béMe. OOBEM TUPAMU/IBL,

IIPHU3MBbI

Diinepa. IlpasunvHule u norynpagunvHule
IMHO202PAHHUKU




BekTops!
B ripocTpanctse (13 u)

[ lonsimue eexmopa Ha n10CKocCmu u 8
npocmparncmee.

Cymma u paznocms 6eKmopos, npasuio
napannenenuneod, YMHOMCEHUe 8eKmopa
HA YUCTI0, PA3N0JACEHUE 8EKMOPA NO
bazucy mpéx 6eKmopos, He 1eHCaujux &
oonou niockocmu. Cransproe
npouszeedeHue, GoluUcieHue Y2na Mexicoy
B6EKMOpAMU 8 NPOCMPAHCMEe.

[ Ipocmetiwue 3a0auu ¢ gekmopamu

JBmxenus (3 9)

/euorcenus npocmpancmaa.
Omobpadicenus. J{gudxcenuss u pageHcmeo
dueyp. Obwue ceoticmea 08uNiCeHUlL.
Buowl osudicenuil: napainenvuulil
nepenoc, YeHmpaibHas CUMMEMpPUs,
3epKanbHas cuMMempus, N08OPOM BOKPY2
npsamot. [Ipeobpaszosanusi no0oous.
[psamas u cghepa Diinepa.

[ 'eomempuueckue 3a0a4u Ha nNpuUMeHeHue
08UIICEHs

HOBTOpCHI/Iei CCUCHUA,

PACCTOSAHUA U YI'JIbL
(6 )

[TocTpoeHue ceyeHnit B MHOTOI'PaHHUKE.
BoruriciieHue pacCTOsIHUN: MEXAY IBYMS
TOYKAMH, OT TOUKH JI0 IPSIMOM, OT TOUKH JI0
[I0CKOCTHU; MEX]Ty CKPEIIUBAIOIIIMMHUCS
MPSIMBIMU.

BoruricneHue yrioB: MExay
CKPEILMBAIOIIUMHUCS TIPSIMBIMU, MEXKTY
MPsIMOM U TJIOCKOCTBIO, IBYTPaHHBIX YIJIOB,
YIJI0B MEXKY MIIOCKOCTSIMU




[NOYPOYHOE IIJIAHMPOBAHUE KYPCA 'TEOMETPUA
10 KJIACC

ba3oBblii ypoBeHsb (68 uacos)

Yrayoaennblii ypoBeHb (102 yacos)

KomnnyectBo yacos

Tema ypoxka

Tema ypoka

‘ KonmuectBo yacos

Tema: Beeoenue ¢ cmepeomempuro (10u /15 uz 24u)

1 Henens
2 OCHOBHBIE TIOHSTHSI CTEPEOMETPHUU: TOUKA, MPsMas,
[JI0CKOCTh, MpocTpaHCTBO. [IpaBuiia n3o0paxkeHus Ha
PUCYHKAX: U300paKeHUsI MJI0CKOCTEN, MapalIesIbHbIX
MPSIMBIX (OTPE3KOB), CEPETMHBI OTPE3Ka.
[loemopenue nIaHUMEempUU. Teopema 0 1
NPONOPYUOHATLHBIX ompe3Kax. Ilooobue
mpeyeonvnurxos. Teopema Menenas.
2 Heneas
2 [ToHsTHS: TIepeceKarouuecs MIOCKOCTH,
repeceKaromuecs npsiMasi 1 mioCKOCTb.
[loemopenue NIaHUMEMPULU. Teopema 0 1
NPONOPYUOHATLHBIX ompe3Kax. Ilooobue
mpeyeonvrurxos. Teopema Menenas.
3 neneasn
2 3HaKOMCTBO C MHOTOI'paHHUKAaMH, H300pakeHne
MHOTOTPAaHHUKOB Ha PUCYHKAX, Ha MPOEKIIMOHHBIX
yepTexax.
OcHogHble npocmpancmeenHvle guypsl 1
Hcmopus pazeumus nianumempuu u
cmepeomempuu.
4 Heneas
2 HavansHble cBeleHUs 0 KyOe U upaMue, ux
a3BEPTKU U Mojenu. CeyeHuss MHOTOTPaHHUKOB.
Mnozcocpannuxu,  uzobpagicenue  NpocmenuiuXx| 1
NPOCMPAHCMBEHHBIX — uUeYp,  Hecyuecmayouux
06bEeKMo8.

SHeneas




[lonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEICTBUS
13 HUX

Cnocobvl  3a0aHus npAMbIX U NIOCKOCHMEl 8
npocmpancmee. Obosnauenuss  npamvlx U
njiockocmeil.

Tema: Ilpamvie u nnockocmu é npocmpancmee. Ilapannenvsnocme npameix u nnockocmeit (12 u / 14u)
+ Y Beeoenue ¢ cmepeomempuio (4u)

6 Henean

B3aumHOe pacnosoxeHue NpsSMbIX B IPOCTPAHCTBE:
[epECeKaroINeCs, TapauIeIbHbIE U
CKpEeIlMBAIOIIHECS MPSIMbIE.

[lapannenvroe npoeKmupo8aHue. OcHnognvie
ceoticmea napannenrbHo20 NPOEKMUPOBAHUSL.
H300padicenue pasHvlx Quayp 6 napaiienrbHou
npoexyuu.

[ [enmpanvHasn npoexyusi.

7 Heneas

[lapanienbHOCTh MPSMBIX U TIOCKOCTEN B
[IPOCTPAHCTBE: MMapaljie/IbHbIE MPSMBbIC B
[IPOCTPAHCTBE; MapaJlIeIbHOCTh TPEX MPIMBIX;
apajyIeIbHOCTh MPSMOU U MIIOCKOCTH.

Ceoticmea nepeceveHuti NpAMbLX U NJIOCKOCMEl

8 Henensn

[lapanienbHOCTh MPSMBIX U TIOCKOCTEN B
[IPOCTPAHCTBE: MapaJIeIbHbIE MPSMBIC B
[IPOCTPAHCTBE; MapPAIJICIILHOCTh TPEX MPIMBIX;
[apajuieIbHOCTh NPSIMOM U INIOCKOCTH.

Ceoticmea nepeceyerull npsAmMbIX U NI0CKOCMeU.

9 Heneasn

YTIIBI C COHaAIIPAaBJICHHBIMHU CTOPOHAMU; YT'OJI MCKAY
MPsIMBIMU B ITPOCTPAHCTBC.

Ceuenus. HM3zobpasxcenue ceuenuil nupamuovl, Kyoa




U NpusMbl, KOMOpble NpoXooam uepe3 ux péopa.
H300padicenue nepeceyenus NOTYYEeHHbIX
niockocmeti.  Packpawusanue — nocmpoeHmvix
ceueHull pasHbIMU Y8emamu.

10 megens

[TapaienbHOCTB IJIIOCKOCTEN: MapajuiesIbHbIe
[JIOCKOCTHU; CBOMCTBA NApaJLIENIbHBIX INIOCKOCTEH

Ceuenus. Mzobpadicenue cevenuil nupamuowvl, Kyoa
U NpusMbl, KOMOpble NpoXoosam uepe3 ux péopa.
H300pasicenue nepeceuenus NOTYYeHHbIX
niockocmeni.  Packpawuseanue — nocmpoenmbix|
ceyeHull pasHLIMU YEEMAaMU.

11 Henens

[Ipocreiiire npocTpaHCTBEHHbIE (PUTYPHI HA
[JIOCKOCTU: TETPAdAp, KyO, napajiesenumne;
[MOCTPOCHUE CEUCHUH

Ceuenus. Mzobpadicenue ceuenuil nupamuovl, Kyoa
U NpusMbl, KOMOpble NPoXoosam uepe3 ux péopa.
H300padicenue nepeceuenus NOJLYYeHHbIX
niockocmeni.  Packpawusanue — nocmpoenmbix|
CeyeHUll pasHLIMU YEEMAMU.

Tema: Ilepnenouxynapuocmo npamoix u niockocmeii (12 4 /184 uz 264)

12 Henens

HepHeHI[I/IKy.]'IHpHOCTB HpHMOﬁ " IIJIOCKOCTH:
MCPICHAUKYIIAPHBIC IIPAMBIC B IIPOCTPAHCTBCE,
IIPAMBIC ITapaJIJICJIbHBIC U ICPICHANKYJIAPHBIC K
IIJJOCKOCTH

[loemopenue: meopema Ilughazopa na niockocmu,
MpucoHOMempus NPAMOY20J1bHO20 MPEY2OJIbHUKA.

13 Hemens

[lepnieHIMKYJIApHOCTD NMPSAMOM U MJIOCKOCTH:
[IEPIEHIMKYJIIPHBIE NIPSIMBIE B IPOCTPAHCTBE,
[psIMbIE NapajuieIbHbIe U NepIeHINKYIISIPHBIE K




TIJIOCKOCTH

Csoticmsa Kyoa u npsimoy20abH020
napanneirenuneoa. Boiuucienue onun ompeskos 6
KyOe u npsamoy2oibHOM napaiienenuneoe.

14 nenens

[Ipy3HaK NepHneHaNKYIIPHOCTH IPSIMOM U
[JIOCKOCTH, TEOPEMA O NMPAMOM NEPIEHANKYIIIPHON
[IJI0OCKOCTH

Teopema o mpéx nepneHOUKYIsApax (npamas u
oopamuas).
Yeon mesncoy ckpewusarouumucs npsmMuLMu.

15 nenens

[Ipu3HaK nepneHaANKyIIPHOCTH IPSIMOM U
[JIOCKOCTH, TEOPEMA O NMPAMOU NEPIEHANKYIIPHON
[JIOCKOCTH

[louck nepneHOUKYIAPHLIX NPAMBIX C NOMOULIO
nepneHoukynapHelx niaockocmei Opmoconanvroe
npoexmuposanue.

16 Henenn

Hepr[eHm/IKymIp 1 HAaKJIOHHBIC: PACCTOAHUEC OT TOUKH
10 TINIOCKOCTH, paCCTOSAHUE OT HpHMOﬁ J0 IINIOCKOCTH

[locmpoenue ceuenuti Kyoa, npusmvl, NPABUILHOL
nuUpamuovl ¢ NOMOUbI0 OPMO2OHANLHOU NPOEKYUU.

17 uenens

HepHeHI[I/IKy.]'IHp M HAKJIOHHBIC: PAaCCTOAHUC OT TOYKH
J10 IIJIOCKOCTH, paCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

Cu.zwvtempuﬂ 6 npocmpaHcmee  OMmHOCUMENbHO
njiocKkocmu. IInockocmu cuMMempud 6
WMHO2OSPAHHUKAX.

Tema: Yenvt mexncoy npamvimu u naockocmamu (10 u / 154 uz 16u)

18 Hemens




'YTIIBI B IPOCTPAHCTBE: YTOJ MEXAY IPSIMOM U
[JIOCKOCTBIO; IBYTPAHHBIN yrOJ1, IMHEHHBIN YOl
JIBYTPAHHOTI'O yIJja.

[ IpsimoyeonvHblll napaiienenuned; Kyo, usmepeHus,
ceollCMBa NPAMOY201bHO020 Napaiieienuneod.

19 Hengean

YTIIBI B IPOCTPAHCTBE: YTOJ MEXAY IPSIMOM U
[JIOCKOCTBIO; IBYTPAHHBIN yroJ1, TUHEWHBIN YOl
JIBYTPAHHOTI'O yria.

Teopema 0 ouazoHanu NPAMOY20/IbHO20
napannenenuneoa u credcmaue u3 Hee.
20 Hepess
[leprieHANKYISAPHOCTD MIOCKOCTEN: MPU3HAK
[EepIEeHIUKYIIPHOCTH JBYX IMJIOCKOCTEI.
[losmopenue: CKpewusarouuecs npsmvle,

napaijieilibHole njiockocmu 6 cmaHdapmezx
MHOCOCPAHHUKAX. Hapa napaiieibHsvlx niockocmeu
HA CKpewuearouuxcs npiamvlx, paccmosinue Meafcdy

CKpeuusarmumMucs npAmMsvIMuU 6 npocmolx;
CUMyYyayusix.

21 Heneas

TeopeMa 0 TpEXnepneH uKyIsapax

Onyckanue nepneHoOuKyIapos,
BLIYUCIEHUEPACCMOAHULL  OM  MOYKU 00 MOYKU,
NpAMOI,; NJIOCKOCMU.

22 genens

Teopema 0 TpéxneprneHuKyIsIpax

Buiyucnenue paccmosHutl Medncoy
CKpeWUBarOWUMUC — NPAMBIMU — C  NOMOUBIO
nepneHOUKYIAPHOU NIIOCKOCHU.

Tpéxepannsiii y2on, Hepagencmaa OJisk MpEXePAHHbIX|
V21108




Tema:Mnozocpannuku (10 4/ 6u) + Y Beedenue 6 cmepeomempuio (54)

23 »emeas

[loHATHE MHOIOTpaHHUKA, OCHOBHBIE 2JIEMEHTHI
MHOTI'OTPaHHUKA, BBITYKJIBIE U HEBBIITYKJIbIC
MHOTI'OTPaHHUKH; pa3BEPTKA MHOTOI'PAHHHUKA.
[Ipu3ma: n-yronpHas pu3Ma; rpaHd U OCHOBAHMS
[IPU3MBI; IPsIMasi ¥ HAKJIOHHAs PU3Mbl; OOKOBas U
[TOJIHAs] HIOBEPXHOCTh IPU3MBI.

Ceuenus. Mzobpasicenue ceuenuii nupamuosvl, Kyod
U NPU3MbL, KOMOPble NPOXOOsM Yepe3 Ux péopa

24 nenens

[Tapamtenenunen, TpsIMOYTOJIbHBIN TapAIIIEIIETIHIIE T
1 ero cBoicTBa. [lupamMuaa: n-yrojibHas nupamMmua,
paHU U OCHOBaHHE NMUPaMU/Ibl; 00KOBas U MOJIHAS
[MOBEPXHOCTH TUPAMU/IbI; IPABUJIbHAS U yCEUEHHAS
nupamMuaa.

Ceoticmea nepeceuenutl NPAMbIX U NJIOCKOCMELL.

25 Heneas

DneMEeHTHI IPU3Mbl U iupamubl. [IpaBunbabie
MHOTOTPAaHHUKU: IOHSTHE MTPABUIILHOTO
MHOTOTpaHHUKA; IPaBUJIbHAS IIPU3Ma U [IpaBUJIbHAS
MMpaMuia; IpaBUIbHAs TPEYroyibHas MUpamMuIa u
[paBUIIbHBIN TeTpadap; KyO. [IpeacraBnenue o
[IPaBUJILHBIX MHOTOTPAaHHUKAX: OKTadp, A0ACKad P
1 HKOCAdIp.

OTHOCHUTCIIBHO TOYKH, HpﬂMOI\/'I, IJIOCKOCTH.
DJIEMEHTHI CUMMCTpPUU B TMpaAMHUIAX,

[lapa napanienrbHulx niockocmei Ha
CKpeWUBAIOWUXCA  NPAMBIX, PACCIMOAHUE MENHCOY]
CKDEeWUBAIOWUMUCS,  NPAMBIMU 8  NPOCMbLX]
cumyayusx
26 Hemens
CHuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS Bvinykavie  mHozcoepanHuku. Teopema  Oiinepa.

Hpaeuﬂbeze u nojaynpaeujilbHbvle MHO2OCPAHHUKU.

[locmpoeHnue ceuenuil 8 nupamude, Kybe no mpém




napaliCJICIrIicAax, NpaBUJIbHbIX MHOTOI'PpaHHHUKAX.
BrrarciieHue 3J1IeMEHTOB MHOTOTPAaHHUKOB: pEOpa,
AraroHaliv, yriibl.

moukam  Ha  péopax. Coszdanue
uepmesicell U 3anUchb Waz08 NOCMpPOEHUs.

6blIHOCHDbIX|

Teopema Ilugpacopa, meopembi KOCUHYCO8 U 1
cunycos 07151 mpéxapanHoz20 yaua.
27 neneas
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOM H3z00padicenue nepeceveHus NOJyYeHHbIX| 2
[MOBEPXHOCTH MPSIMON IPU3MBI, IUIOIIAAb OCHOBAHUM, n1ockocmel.  Packpawuseanue — nocmpoenHulx|
TeopemMa ceuenull pazHvimu ysemamu. Memoo credoe 0ns
0 OOKOBOM MTOBEPXHOCTH TpsiMOi mpu3Mel. [Inomans [rocmpoenus cewenuti
OOKOBOM MOBEPXHOCTH U MOBEPXHOCTHU MPABUIbHOMN
MUPaMUIBI, TEOPEMa O IO OOKOBOM
[MOBEPXHOCTH YCCUEHHOW MTHPAMHU/IBI
Dnemermuol cghepuueckoii 2eomempuu. 1
ceodesuyeckue TUHUU Ha 3eme
Tema: O6vémbl mHo2o2pannukos (6 u) + Y Bexkmopwot 6 npocmpancmee (94 u3z 14u)
28 Heneas
[Tonsatue 06 00pEMe. OOBEM MUPaMUIBI, PU3MBI [lonsamue  6ekmopa Ha  NIOCKOCMU U 6 2
npocmpancmeae.
Cymma u  pasHocmsb  8eKMOpOS8,  NPABULO 1
napannenenuneda, YMHOMCEHUe 8eKMOpa HA YUCIO
29 genens
[Tonsitre 06 06bEMe. OOBEM TUPaMUIBI, TPU3MBI Ymnoowcenue eexmopa na uwucno, paznodxcenue 2
sexmopa no 6azucy mpéx 86eKmopos, He JeHCauux 6
OOHOU NIOCKOCTU.
Paznoosicenue 6ekmopa no 06a3ucy mpéx 6eKmopos, 1
He nexcaujux 8 00HOU NIOCKOCMU
30 negeas
[Tonsitue 06 066EMe. OOBEM nUpaMubl, IPU3MBI Ckanapnoe npousgedenue, bluUCieHUe Y2Nad MexCO)), 2
sexmopamu 6 npocmpancmee. Ilpocmetiwue 3a0auu
c sexmopamu
I Ipocmertiwiue 3a0ayu ¢ 6eKMoOpamu 1

Tema: Iloemopenue: ceuenus, paccmoanun u y2nul (8 u) + Y Bekmopwt 6 npocmpancmee (54 uz 14u) + Y Yenvt meosrcdy npamovimu u




naockocmamu (1u uz 16u)

31 negens

[Tonsitue 06 06bEMe. OOBEM UpaMuIb, IPU3MBI

CkansapHoe npouszgedeHue, 8bIYUCTICHUE Yella MeHCOY
sexmopamu 6 npocmparncmee. [Ipocmetiwiue 3a0auul
c gekmopamu

I Ipocmetiwiue 3a0aqu ¢ 6eKMopamu

32 uemens

ITocTpoenne ceueHnlii B MHOTOTPaHHUKE.

I Ipocmetiwue 3a0a4u ¢ 6eKMOPAMU.

Tpéxepannviil yeon, HepaseHcmea O MpPEXSPaHHbIX|
V21108

33 nepensn

Boruricnenue paccTosIHUM: MeXIy IBYMSI TOUKaMHU, OTY//euorcenuis

TOYKH JIO MPSIMOM, OT TOYKH JI0 TIJIOCKOCTH; MEXTY
CKPEITUBAIOIINMHUCS TTPIMBIMHU

npoCmMpaHcmaa.
/[6uoicenus u pagencmaeo guyp

Omoobpadicenus.

Obuue ceolicmea O8UNCEHUII.

34 nenensn

Brruncnenue yriioB: MeXay CKpPEIIHBAIOIIUMHUCS
MPSMBIMH, MEXIY TIPSIMOM H INIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YIII0B MEXAY TIIOCKOCTSIMU

Buovl  08udiceHull:  NapaniienbHblil
YeHmpaIbHas cuMMempus,
cumMmempusi, NnOBOPOM BOKPY2 NPIMOLL

neperoc,
3EPKATbHAA

[Ipeoopazosanus noooodus. Ilpamas u ceepa
Dinepa.

[ 'eomempuueckue
08UIICEHUS

3a0aqu HAa NPUMEHEHUE]




TEMATHUYECKOE INTAHMPOBAHHME YYEBHOI'O KYPCA

11 KJTACC

bazoBrlii ypoBeHb (68 yacoB)

Yrayonennsiii ypoens (102 yaca)

HaszBanue paszaena
(Temsl) Kypca,
(KOJIMYEeCTBO
YacoB)

OCHOBHOE coJiepKaHue

HasBanue paznena (Temsl)
Kypca, (KOJIM4eCTBO 4acoB)

OcHOBHOE coJiepKaHue

TenaBpamenus (12
4.)

Cdepa u map: neHTp, paanyc, MaMeTp; MI0IIaIb TOBEPXHOCTH
ctepsl. BzanmHoe pacnosioxxeHue chepsl U MI0CKOCTH;
KacaTelbHasl INIOCKOCTh K cepe; muoimaas chepsl.

N3obpaxenue chepsl, mapa Ha MIOCKOCTH.

Ceuenns mapa

HunuHapudeckas TOBEPXHOCTh, 00pa3yronye MUINHIAPUISCKON
MMOBEPXHOCTHU, OCh HMWIMHAPUYECKO noBepxHocTH. Lumunp:
OCHOBaHUS U OOKOBasi IOBEPXHOCTh, 00pa3yroIIas U 0Ch; TIIOIIAIb
OOKOBO M MOJHOM MOBepxXHOCTH. M300parkeHue IIIMHIpa Ha
wiockoctu. Pa3séprka nununapa.

Ceuenus nuiuHApa (MII0OCKOCTHIO, MapallIeIbHON UTn
MEePIEeHIUKYIIAPHOMN OCH IHIMHAPA)

Konunueckas noBepXxHOCTh, 00pa3yrole KOHUYECKOM
MMOBEPXHOCTHU, OCh U BEpILIMHA KOHUYECKOH moBepxHOocTH. Konyc:
OCHOBaHUE U BEpIINHA, 00pa3ymollias U 0Cb; IJIOLAaAb OOKOBOW U
MIOJIHOM MOBEPXHOCTH.

YceuéHHBIN KOHYC: 00pa3yrolue U BbICOTa; OCHOBAHUS U OOKOBas
MTOBEPXHOCTb.

N300paxkenue koHyca Ha MI0CKOCTU. Pa3BépTka KoHyca.

Ceuenus koHyca (IJIOCKOCTHIO, MApaJIebHON OCHOBAHUIO, U
IUIOCKOCTBIO, IPOXOJIAIIEH Yepe3 BepIInHY)

KoMOuHarus ten BpaiieHus: 1 MHOTOTpaHHUKOB. MHOTOT'paHHUK,
OTIMCAaHHBII 0KOJIO cdepbl; cepa, BMUCAHHAS] B MHOTOTPAaHHUK WU
B TE€JIO BpallleHUs

TenaBpamenus (24 4.)

Humaapudeckas
MTOBEPXHOCTb,
oOpazyrommue
HWIAHAPUYECKON
MMOBEPXHOCTH.
Humuaap. [pamoint
KpYroBOW HWJIUHJP.
[Tmomiaap MoOBEpXHOCTH
HWIHH]IPA.
Konnueckas
MOBEPXHOCTb,
oOpazyroiue
KOHUYECKOU
noBepxHoctu. Konyc.
CeueHnue KoHyca
MJI0CKOCTBIO,
napasieabHON
MJIOCKOCTH OCHOBAHMUSL.
Y ceuéHHBIN KOHYC.
N3006pakeHue KOHYCOB
1 YCEUEHHBIX KOHYCOB.
[Tnomaapr 6okoBOM
MMOBEPXHOCTHU U MOJHON
MOBEPXHOCTU KOHYCa
CrepeoMeTpuueckue




3aJ1a4uu Ha
JI0Ka3aTeNnbCTBO U
BBIUMCIICHUE,
MMOCTPOEHUEM CEYEHUI
LHWIMHJIpA, KOHYCA.
[Tpuknagneie 3am1a4u,
CBSI3aHHBIE C
[ITAHAPOM.

Cdepa u map.
[lepeceuenue chepsl u
niapa ¢ MmIOCKOCThIO.
Kacanue mapa u cdepsl
MIOCKOCTRIO. Bua n
n300paxxeHue mapa.
VYpasuenue chepsl.
[Tnomane chepsr u e€
qacTeil.

CummeTtpus chepsl 1
niapa.
CrepeomeTpuyeckue
3aJa4uu Ha
JI0KA3aTeNbCTBO U
BBIYHCIICHHE,
CBs3aHHBIE CO chepoit u
1apOM, TOCTPOCHUEM
UX CEUYCHU
MJI0CKOCTBIO.
[TpuknagHbie 3a1auu,
CBsI3aHHBIE CO Chepoil U
1apoM.

IToBTOpEHuUE:
OKPY>KHOCTb Ha
IJIOCKOCTH,




BBIYHCJICHUS B
OKPY>KHOCTH,
CTaHJapTHBIC MTOA00US
Pazmmunnie
KOMOMHALUHU TEI
BpaleHus u
MHOTOTPaHHUKOB.
3amaun o TeMme «Tena u
MMOBEPXHOCTU BPAICHUSD

AHaJIUTHYECKASITEOMETPHS

(15 u.)

[ToBTOpEHME:
KOOPJMHATHI BEKTOpa
Ha MJIOCKOCTH H B
MIPOCTPAHCTBE,
CKaJIIPHOE
MIPOU3BEICHUE
BEKTOPOB, BHIYUCIICHHUE
yIila MEXy BEKTOpAMH
B IIPOCTPAHCTBE.
YpaBHeHUE NPAMOW,
MIPOXOJAIIEH uepe3 aBe
TOYKH.

VYpaBHEHUE MJIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IIJIOCKOCTH B OTPE3Kax
BekTtopHoe
IIPOU3BEJICHNUE.
JIluneitnbie
HEpaBEHCTBA, IMHEWHOE
MIpOrpaMMHpPOBaHUE
AHanuTuyeckue
METO/Ibl pacuéra yria
MEXy NPSMBIMU U
MJIOCKO-CTSIMU B




MHOTOTpaHHHUKaX.
dopmysa pacCTOAHUS
OT TOYKH JI0 MJIOCKOCTHU
B KOOpJMHATAaX.

Haxosenne pacctosiHui

OT TOYKH JI0 TJIOCKOCTH B

KyO€e 1 paBUJIbHOMN

nupaMuIe
IMoBTOpenue, 0600menune | CeueHus

U cHCTeMAaTH3aIus MHOTOTPaHHHKOB:
3Hanui (15 4.) CTaHJapTHbIE

MHOTOTPaHHUKH, METOJ]
CJIEJIOB, CTaHJAPTHBIE
IJIOCKOCTH,
MEPECEUCHMS NPSIMBIX U
IIJIOCKOCTEN
[TapannensHbIE pAMBIE
Y IJIOCKOCTH:
napajuieibHble
CEUCHUSI, PACUET
OTHOUIIECHUM, YTJIbI
MEXKITY
CKpELIMBAOIINMUCS
MPSAMBIMU
[lepnenaukynsapHbie
MPSIMBIE U TUIOCKOCTHU:
CTaHJapTHbIE MaphbI
NEePHEHANKYISPHBIX
MJIOCKOCTEHN U MPSIMBIX,
CUMMETpPUH
MHOTOTPaHHUKOB,
TeopeMa 0 TpEX

NepIeHINKYISpaXx,




BBIYUCIICHUS JIJTUH B
MHOTOIpaHHUKAX
IToBTOpEeHUe: uonmaau
MHOTOYTOJIbHUKOB,
bopmyIbI st
IO IEH,
cooOpakeHus T0100usI.

II;momanu ceuenuii

MHOTOTPaHHUKOB:

[JTOIIA 1 TOBEPXHOCTEN,

pa3pe3aHus Ha YacTH,

cooOpakeHus T0100us




O0béM MHOTOrpaHHUKA
(17 u.)

O0BéM Tema. O0BEM
MPSIMOYT'OJIBHOTO
napajuliesenunesa.
3anauu 00 yABOCHUH
Ky0a, 0 KBagparype
Ky0a; 0 TpUCEKIINHN
yria.
CrepeomMerpuueckue
3a/1a4yu, CBSA3aHHBIC C
00BEMOM
MPSIMOYT'OJIBHOTO
napajuiesenunena.
[Ipuknagneie 3ama4u,
CBSI3aHHBIE C
BBIYHCIIEHUEM 00bEMa
MPSIMOYTOJIbHOTO
napajuiesienumnena.
O0BEM TIpsIMOiA
MPU3MBIL.
CrepeomeTpuyeckue
3aJlauu, CBSI3aHHbIE C
BBIYHCIICHEM 00BbEMOB
NPSAMOU MPU3MBI.
[Tpukmnagubie 3a1auu,
CBs3aHHbBIE C 00BEMOM
MPSAMOU MPU3MBI.
Brruucnenue o0bEMoB
T€J C TOMOUIBIO
OIPEIEIEHHOTO
uHTerpaia. OobsEm
HAKJIOHHOHM TIPU3MBI,
MUPaMHUIBIL.

dopmyna 06bEMa




MU PAMHUJIBI.
OTtHomenne 00bEMOB
UpaMu/i ¢ o0IUM
YTJIOM.
CrepeoMerpuueckue
3a/1a4yu, CBSA3aHHBIC C
00bEMaMu HAKJIOHHOM
MIPU3MBI, TUPAMH/IBL.
[Ipuknaansie 3a1aun
o Teme «OOBEMBI
TeJ», CBSI3aHHBIE C
00BbEMOM HAKJIIOHHOM
MIPU3MBI, TTHPAMH/IBL.

[IpumeHeHne 0OBEMOB.

Brranciienue paccTosHUS

110 TJIOCKOCTHU

Oo6bémbITea (5 4.)

ITousatue 06 00bEMe. OCHOBHEIE CBOMCTBA 00BEMOB TEII.

O6béM nmnnHapa, konyca. O0bEM mapa u miomaab cepsl
[TonoGHble Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY IIOMIAISIMU
[MOBEPXHOCTEH, 00bEMAMHM ITOI00HBIX TEJ

ILiomxagu mMoBepPXHOCTH
U 00bEMBI KPYIJIBIX TeJ
9 4.)

O0BéM

LUIHH]IPA.
Teopema 06 0OBEME
HPSIMOTO LIAJIUHJIPA.
ITnomaau 60KOBOI U
MOJIHOM MOBEPXHOCTH
nuiInHApa Beraucnenue
00BEMOB TelI ¢
ITOMOIIBIO

OIPEIETIEHHOTO




unrerpaia. OobpEm
KOHYca.

[Tnomanu 60kOBOM U
ITOJTHOW ITOBEPXHOCTH
KOHYca.
CrepeoMerpuueckue
3a/1ayu, CBSA3aHHBIC C
BBIYUCIICHHEM 00BEMOB
MUAJTUHIPA, KOHYCA.
[Tpuknaansie 3a1aun
o Teme «O0BEMBI 1
TJIOTIATH
MTOBEPXHOCTEN TEJL.
O0bEM mIapa u
[IapOBOTO CEKTOPA.
Teopema 06 0OBEME
mapa. [lmomanb
chepsl.
CrepeomeTpuyeckue
3aJlauu, CBSI3aHHbIE C
BBIYHCIICHEM 00BbEMOB
napa, mapoBoro
CErMeHTa, IIapoBOro
CEeKTOopa.
[Tpuxnagueie 3a1a4n
o TeMe

«OOBEMEI TE»,
CBsI3aHHBIE C 00BEMOM
1apa u miomajabo
cepsl.
CooTHOLIEHUS MEXKTY
TUIOMIAISIMH
IOBEPXHOCTEN U




00BEMaMH 1101I00HBIX

TEJL.
[logo0OnbIC TEIa B
[POCTPAHCTBE.
l3meneHue o0béma npu
1o100uu.
CrepeoMeTrpuueckue
3a7a4M, CBSI3aHHBIE C
BLEIYHCIIEHHEM 00BEMOB
TEeJI U IDIoInane

[MOBEPXHOCTEH

BekTopbl U BexkTop Ha mmockocTy U B mpoctpaHcTBe. ClI0KEHNE U BBIYNTAHNE
KOOPAWHATELI B BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YK CIIO. Pa3nokeHue BeKTopa mo
npocrpancrse (10 TpEM HEKOMIUTaHAapHBIM BekTopam. [IpaBuiio napamienenumnena.
4.) Pemenue 3a1a4, CBI3aHHBIX C MPUMEHEHUEM TTPABUJI ICHCTBUM C

BEKTOPAMH.

[IpssMoyronpHas cucTeMa KOOpAWHAT B MPOCTpaHcTBE. KoopauHaTel

BekTopa. [Ipocrelinme 3aa4u B KOOpAUHATAX. YTOI MEXKITY

BekTopamu. CKaJasipHOE MPOU3BEACHUE BEKTOPOB. Boruucinenue

YIJI0B MEXY IPSIMBIMU U IUIOCKOCTSAMM.

KoopanHaTHO-BEKTOPHBIMETO ANPUPEIIEHUUT€OMETPUUECKUX3a1au
IloBTOpEHMeE, OcHoBHbIe (Urypsbl, GakTsl, TEOPEMBbI Kypca uianuMerpun. 3agaun | [loBropenue, 060o6menue | O6o0miaromee
0000wenne u IJIJAHUMETPUU U METOJIbl UX PEIICHMUS. H CHCTeMaTHu3aIusi MTOBTOPEHUE MOHATHNA U
CHCTEMATH3AUUA | QcHOBHBIC (DUTYPBI, (PAKThI, TEOPEMBI Kypca CTEPEOMETPHUH. 3a/1aun

3Hanuii (7 4.)

CTCPECOMECTPHUH U MCTOJbI UX PCHICHUA

3HAHUi (22 4.)

METOJIOB Kypca
reometpun 10-11
KJIaCCOB,
CUCTeMaTHU3aIus
3HAHUM.

VcTopus pa3BuTHA

CTEPEOMETPUHN KaK HayKH

1 e€ poJIib B Pa3BUTUH

COBPEMEHHBIX

HMHXCHCPHBIX U




KOMITBIOTEPHBIX
TEXHOJIOTUU




[NHOYPOYHOE IIJIAHMPOBAHUWE KYPCA TEOMETPUA
11 KJIACC

Ba3zoBblii ypoBeHnb (34 yaca) Yriy6JieHHblii ypoBeHb (68 yacoB)

KomnuecTso ‘IaCOB‘ Tema ypoxka Tema ypoka ‘ KommuecTBo 4yacos

Tema: Tena epawenusn (12/24)

1 Hexens

1 Cdepa u map.

'YpaBHeHMe chepbl. 1

CrumMmerpus cdepsl U mapa 1

2 Hemess

1 B3anMHoe pacniosioxkeHue chepsl U MII0CKOCTH

[Tmomans ceprl u ee yacTei. 1

Pemienne mnpuKIaAHBIX 3a4ad, CBS3aHHBIX CO 1
chepoii u mapom

3 Henean

1 N3o00paxenue chepsl, mapa Ha MI0cKocTH. CedeHus
cthepsl

CrepeoMeTprUeKre 3aJadydl Ha J0Ka3aTelbCTBO U 2
BbIUMCIIeHUE. [IpUKIIagHbIe 3a7a4yu, CBSI3aHHBIC CO
chepoii u mapom

4 Heneas

1 [{nnuHapudeckas noBepxHocTb. Luaunap

[Ipsimoit KpyroBou HWJIAHJIP. [Tmomnrans 2
MOBEPXHOCTH ITUIIUHPA

SHeneas

1 CeueHus MWJIAH]IPA

[TpuknagHbie 330291, CBI3aHHBIC C ITUIHHIPOM 2

6 HeneJas

1 Konyc.

KoHoHnYeckass moBepxHOCTh. Ilnmomane GOKOBOM 2
MOBEPXHOCTU KOHYCa U MOJTHOU

7 Hemena




Y Ce4eHHBIN KOHYC.

M300pakeHnsi KOHYCOB M YCEUEHHBIX KOHYCOB

8 nenens

Ceuenus KOHyca

[lpukinagupie 3adaud, CBA3aHHBIE C CEUYCHUEM|
KOHyCa

9 nenenasa

Pemrenne 3amaq Ha ceUCHUE KOHYCa

CTGpGOM@TpI/ILIeKI/Ie 3aJa4ud Ha J0Ka3aTCJIbCTBO U
BBIYHCIICHHUC.

10 Hemens

KomMOuHaims ten BpaieHusi MHOTOI'PaHHUKOB

Pazmnanbie KOM6I/IHaIII/II/I TCI BpalicHUA )41
MHOT'OI'PAaHHUKOB

11 gemens

MHOTOrpaHHUK, OTICAHHBIN OKOJIO cepbl

Paznuuabple  KOMOMHAIMKM  TEJ  BpAIICHUs |
MHOTOT'PAaHHUKOB

12 Henens

BpallCHUA

Cdepa, BnucanHasi B MHOTOI'PaHHUKUIIM B TEJIO

38,,[[3‘11/1 o Teme «Tema u IIOBEPXHOCTHU BPAILICHUD)

Tema: O0bembI Te (6/9)

13 Hepens

[Tousarue 00 o0ObeMme.

Teopema 06 0ObeMe MPSMOTO HUITHHJIPA

14 nemens

OCHOBHBIE CBOIICTBA 00BEMOB TEJ

Berancienue 00BEMOB TCI C IIOMOIIBIO

OIIPCACIICHHOI'O MHTCTpaJia

15 nHemens

|06’£>6M IHH]IpA




CrepeoMeTpuueckue  3ajaud,  CBSI3aHHBIE  C
BBHIYMCIICHHEM 00BEMOB ITMIIMHJIPA

16 nenens

O6beM KoHYca

CrepeoMeTpuueckue  3ajaud,  CBSI3aHHBIE  C
BBHIYMCIICHHEM 00BEMOB KOHYCA

17 nenens

O6beM 1apa u mIoma s cQepsl

[Mpuknagueie 3amaun 1mo Teme «OOBEMBI Imapa,
[IAPOBOTO CErMEHTA»

18 nenens

[Tono6nbIe Tema B mpocTpancTBe. COOTHOIIEHUS
MEXTy TUTONIAIIMH TIOBEPXHOCTEH, 00beMamMu
MOT0OHBIX TEI

[Ipuknagabie 3aaaun 1Mo TeMe «OOBEeMBI U TUTOIIAH
TE»

Tema: BekTopbl 1 KoopanHaThl B mpocTpanctse (10/20)

19 Henens

BCKTOp Ha INIOCKOCTHU U B MIPOCTPAHCTBEC

'YpaBHeHUE NPsIMOH, TPOXOSIIEH Yepe3 IBE TOUKU

20 Heneas

CrnoskeHne U BEIYUTaHHE BCKTOPOB

HapaHHeJIBHLIe IIPAMBIC U IIJIOCKOCTH, YTJIbI MCIKIY]
CKPCIIUBAIOIIUMUCA ITPAMBIMHA

21 genens

YMHOXXEHUE BCKTOPaA HAa YHUCJIO

HepHeHI[I/IKYJ'IHpHLIC IPAMBIC U ITJIOCKOCTH

22 Hemeas

Paznoxenue BCEKTOpa I10 TPEM HECKOMIIJIaHAPHBIM
BCKTOPpaM. HpaBI/IJ'IO MnapaJiieJICIuIcaa

Teopema 0 Tpex NepneHATKYIIpax

23 Hemens




Pemrenne 3aaa4, CBA3aHHBIX C IPUMEHEHUEM ITPaBUII
NIEMCTBHUN C BEKTOPAMHU

Beraucienne JJIMH B MHOTOI'PAHHUKAX

24 geneas

[IpsimoyroiapHast CUCTEMA KOOPJIMHAT B ITPOCTPAHCTBE

DopMyna pacCTOSHHUS OT TOYKHM JI0 IUIOCKOCTH B
KOOPJIMHATAX.

25 "emeas

[Ipocreiimune 3a1a4n B KOOpIUHATAX

YpaBHeHHE IUJIOCKOCTH, HOpMaib, YpaBHEHHE
IUIOCKOCTH B OTPE3Kax

26 Hexeas

Yros Mexy BekTopamu. CKalsipHOE MPOU3BEICHHE
BEKTOPOB

Borunicnenue  yriia  MEXIy ~— BEKTOpaMH B
IPOCTPAHCTBE

27 Heneas

Brranciaenue YIJIOB MCXKAY MIPAMBIMHA U IIJIOCKOCTAMHA

AHaIMTHYECKHE MECTOJbI pacduc€Ta yria MEXKIY]
MPAMBIMHA W INIOCKOCTAMU B MHOI'OTPAHHUKAX

28 Henenas

KoopauHaTHO-BEKTOPHBII METO MPH PEICHUN
reOMEeTPHUECKUX 3a/1a4

HaxoxaeHue pacCTOSHUN OT TOYKH JI0 TUIOCKOCTH B
KyO€e 1 PaBWIBHOM NUpamMue

Tema: IloBTOpenne, 00001mIeHHe U cUcTeMaTH3alusA 3HaHUM (6/12)

29 genens

OcHoBHBIE (Urypsl, HakThl Kypca IIAHUMETPUU

[lnomaay  MHOTOYTOJIBHHKOB,  (OPMYNBl IS
ruIonIael, cooopakeHus moaoous

30 nenens

|TeOpeMLI KypcCa IJIaHUMETPHUU




[UIOMIA CEYEHUN MHOIOTPaHHHUKOB, pa3pe3aHusy]
Ha 9aCTH, COOOpaKeHUS 110100Us

31 negens

33I[a‘-IH INIAaHUMETPUHN 1 MCTObI UX PCUHICHUA

Pemenue 3a1au

32 uemens

OcHoBHbI€ (HUTYpBI, PAKTHI Kypca CTEPEOMETPUN

Mcropusi pa3sBUTHSA CTEPEOMETPUN KaK HAYKH U €€
POJIb B Pa3BUTHHM COBPEMEHHBIX HHXEHEPHBIX H
KOMIIBIOTEPHBIX TEXHOJIOTUI

33 nepensn

Teopemsl Kypca cTepeoMeETpUH

MHOFOFpaHHI/IKI/I, miomaan MHOI'OI'PaHHUKOB, HX
CCUCHUA

34 nenensn

3aayn cTepeoMETPUH U METOJIbI UX PEHICHHUS

Perrenue 3agag




PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA: «BEPOATHOCTDb U CTATUCTHUKA»
HOACHUTEJIBHAS 3AIINCKA

Pabouass mporpamma ydeOHOro kypca «BeposSTHOCTh M CTaTUCTHKa» 0a30Boro ypoBHs s oOydvaromuxcs 10 —11
KJIacCcoB pa3paboraHa Ha ocHOBe dDenepajabHOrO TOCYAAPCTBEHHOIO OOpa30BaTENbHOTO CTaHJapTa CpeaHero oOIIero
oOpa3oBaHus, C Y4E€TOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMM, MPEABSIBISIEMBIX K MaTEeMaTUYECKOMY OOpa30oBaHUIO, U
TpaauIuil poccuiickoro oOpaszoBaHus. Peanuzarus mporpaMMbl 0O€CIIEUMBAET OBJIAJICHUE KITFOYEBBIMU KOMIICTEHIUSMH,
COCTaBIIAIOIIMMHU OCHOBY JJII CAMOPA3BUTHUS U HEMIPEPHIBHOTO 00pa30BaHus, IIEJIOCTHOCTh OOIEKYIBTYPHOTO, IMYHOCTHOT'O
Y TI03HABATEILHOTO Pa3BUTHUS JTUYHOCTH 00YUAOIINXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOnblit Kypc «BeposiTHOCTb U CTaTHUCTHKa» 0a30BOTO YPOBHS SIBJISIETCS MPOAOKEHUEM U PAa3BUTHEM OJHOUMEHHOTO
yuyeOHOro Kypca 0a30BOro ypOBHS OCHOBHOM mikojbl. Kypc mnpenHasHaueH mis (GOpMUpPOBaHUS Yy OOyYarolUXcCs
CTAaTUCTHYECKOU KYJIbTYPhl M NMOHUMAHUS POJM TEOPUU BEPOATHOCTEH KaK MATEMAaTHYECKOTO MHCTPYMEHTA JUIsl M3Y4YEHUS
CIIy4ailHBIX COOBITHI, BEJUYUH M mporieccoB. [Ipu m3yueHun Kypca oOOramaroTcsi MpeAcTaBlICHUs YYaIUXCS O METOoAax
UCCJIEIOBAaHUS U3MEHUYMBOTO MUPA, PAa3BUBACTCS MOHUMAHUE 3HAYMMOCTH M OOIIHOCTH MaTEMaTUYECKUX METOAOB MO3HAHUS
KaK HEOThEMJIEMOM YaCTH COBPEMEHHOI'O0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS.

Conep:xaHue Kypca HalpaBJiIeHO Ha 3aKpEIUICHUE 3HAHWM, MOJYYEHHBIX NPU U3YYEHUU Kypca OCHOBHOW IIKOJBI U HA
pa3BUTHE NPEICTABICHUN O CIIy4YalHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKy HUMHU Ha Ba)KHBIX [IPUMEPAX, CIOKEThI KOTOPBIX
MOYEPIHYTHI U3 OKPY’KAIOIIETO MUPA.

B cooTBeTCTBUM C yKa3aHHBIMH IIEJIIMH B CTPYKTYpe y4eOHOTO Kypca «BeposiTHOCTh M CTaTUCTHKA» CPEIHEH MIKOJIbI
Ha 0a30BOM YpOBHE BBIJICJICHBI CIEAYIOIIME OCHOBHBIE cOAEpKaTesbHble JTUHUM: «CilydaliHble COOBITUS U BEPOSTHOCTH,
«Cny4aiiHble BEJIMYUHBI U 3aKOH OOJIBIIINX YHCEID.

BaxxHyio dacTh Kypca 3aHUMAaeT M3y4eHHE T€OMETPHUECKOr0 U OMHOMHUAIBHOTO PAaCIpeIeieHUd M 3HAKOMCTBO C HX
HEMPEPHIBHBIMU aHAJIOTaMU — MOKa3aTeJIbHBIM U HOPMAJIbHBIM paclpe/IeICHUSIMU.



Copnepxxanue nuHun «CioydaiiHble COOBITUS U BEPOATHOCTH» CIIY)KUT OCHOBOHM Il (DOPMUPOBAHUS MPEICTABICHUN O
pacnpesieIeHud BEPOATHOCTEH MEXAYy 3HAUYCHUSMM CIyYalHbIX BEJIMYMH, a TaKXKe 3Ta JUHUS HeoOXoauma Kak 0aza s
W3y4EHHUsl 3aKOHA OOJBIINX YHced — (PYHAAMEHTAIbHOIO 3aKOHA, JEHCTBYIOIIETO B NMPUPOAE M OOLIECTBE U MMEIOLIETO
MareMatudeckyio ¢popmanuzanuio. CaMm 3aK0H OOJIBIIMX YMCEN MPEIIaraeTcs B 03HAKOMUTEIBHON (popMe ¢ MUHUMAaJIbHBIM
UCMOJIb30BaHUEM MAaTEMaTHYECKOI0 (hopMaIn3Ma.

TGMBI, CBsA3aHHBIC C HCIIPCPBIBHBIMU CﬂyqaﬁHBIMPI BCIIMYNHAMU, AKIICHTUPYIOT BHUMAHHUC IKOJBbHUKOB HAa OIMMCAHUU U
N3yUYCHHUH CﬂyqaﬁHBIX SIBICHUU C IMOMOIIIBIO HCTIPCPBIBHBIX q)YHKHI/Iﬁ OcHOBHOE BHHMMaHHE YACICTCA TMOKA3aTCIbHOMY U

HOPMaJIbHOMY PpacIpeleIeHUsIM, IPU 3TOM MPEANoIaraeTcsi 03HAKOMUTEIbHOE HM3yueHHE MaTepuana 0e3 /10Ka3aTesbCTB
NpUMEHSIEMBIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue kypca «BeposITHOCTh M CTATUCTHKA» Ha 0a30BOM YPOBHE OTBOAMTCS | Yac B HEIEIIO B TCUCHUE KaXI0T0 Toja
o0ydeHus1, Bcero 68 ydeOHbIX 4acoB.

OJEPKXAHME YYEBHOI'O KYPCA

10 KIJACC

[IpencraBienne NaHHBIX C TOMOIIBI0 Tabmui W auarpamm. Cpemnee apudmeTrwueckoe, MenuaHa, HauOoIblee U
HAaWMEHbIIIEe 3HAYEHUS, pa3Max, IUCIIEPCUs U CTAaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

CrnydaliHble SKCIIEPUMEHTHI (OIBITBI) M CIIy4ailHbIE COOBITHS. DJIeMEHTapHble COOBITHA (HUCXO0.bl). BeposTHOCTH
ciy4yalHOro coObITusl. bBiM30CTh 4acTOTBl W BEpPOSITHOCTH CcOObITUM. CiydyailHble OMBITBI C PaBHOBO3MOKHBIMU
AJIEMEHTapPHBIMU COOBITUSIMU. BepoATHOCTH COOBITUH B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMH.

Omnepanuu Haa COOBITHSIMU: TIEpECeUeHrEe, 00hETMHEHHE, POTHUBOTIONOXKHbBIE coObITHS. [luarpamMmmel Ditnepa. @opmyna
CJI0’KEHUS BEPOSITHOCTEM.



VYcioBHass BEPOSATHOCTb. YMHOXXEHHME BEpOATHOCTEH. JlepeBo ciydaiiHOro oskcrepumeHrta. @Dopmyisia MOJHOU
BeposITHOCTU. HezaBucumble cOOBITHS.

KomMOunaropnoe mnpaBuiio ymHoxeHHs. llepectranoBku u ¢akropuan. Yucno coueranuil. TpeyronpHuk Ilackais.
®opmyna bunoma HeroToHa.

bunapubiil ciy4aiiHblii onbIT (McmbITaHUE), ycnex U Heyaada. HesaBucumble ucnbitTanus. Cepusi He3aBUCHUMBIX
UCIIBITaHUI 10 IepBOro ycnexa. Cepus HE3aBUCUMBIX UCIBITAHUN bepHym.

Cnyyaitnas BennuuHa. Pacnpenenenue BepositHocTell. Jlnarpamma pacnpenenenus. [IpuMepsl pacnpeneneHuid, B ToM
quciie, FeOMETPUIECKOE U OMHOMHAIIBHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIIYYaWHBIX BEJIMYMH: MaTEMAaTUUECKOE 0KUIaHUE, JUCIIEPCUS U CTAaHAAPTHOE OTKIIOHEHUE.
[IpuMepsl IpUMEHEHHST MAaTEMATUYECKOTO OKUAAHUs, B TOM UYHCIIE B 3a/Ja4ax U3 IIOBCEJHEBHOW XM3HU. MaremaTnueckoe
OXKuJaHue OWHApHOW ciydyalHOUM BennyuHbl. MaTeMaTHyecKoe O0KHMJIaHWE CYMMbI CIIy4dailHbIX BEJIMYMH. MaTemaThuecKoe
OKHJIaHUE U AUCTIEPCUS T€OMETPUUECKOT0 U OMHOMHUAIBHOTO PaCIpeieICHUH.

3aKoH OOJIBIIIMX YHUCET U €T0 POJb B HAyKe, IpUpoie U 001ecTBe. BIOOpOUHbIN METO1 HCCIeOBAHUIA.

[IpuMepbl HENpEephIBHBIX CIy4YallHBIX BEJWYMH. [IOHATHE O IUIOTHOCTH pachpefeneHus. 3agadyd, NOPUBOASIINE K
HOpMaJIbHOMY pacnpezneneHuto. [IoHsTre 0 HopMaabHOM pacpeaeICHUH.

IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIC PE3ybTAaThl OCBOCHUS MPOrpaMMbl yUeOHOT0 TipeiMeTa «MaTeMaTrHKa» XapaKTepU3YIOTCS:
I'paxknanckoe BocmuTaHMe:



c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIMK 00YyYaIOIIEerocsi KaKk aKTUBHOTO M OTBETCTBEHHOI'O WiI€HA POCCHUUCKOTO
oOl1iecTBa, MPEACTABICHUEM O MAaTEMATHUYECKUX OCHOBAX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM, MPOLETYP
IPaXKIAaHCKOTO o0IecTBa (BBIOOPHI, OMPOCHl M TMp.), YMEHHEM B3aUMOJICHCTBOBATH C COLMUAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUHM C X (DYHKIIUSAMHU U Ha3HAUCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Tpa)KAaHCKOW MICHTUYHOCTH, YBAXKEHUS K MPOILIOMY U HACTOSIIEMY POCCHUUCKOMN
MaTeMaTHKH, [IEHHOCTHBIM OTHOIIEHUEM K JIOCTHIXKEHUSIM POCCUHUCKHX MAaTeMaTHKOB M POCCHUHCKOM MaTeMaTU4eCcKOi
IITKOJTBI, K MCIIOJIb30BAHUIO ATUX JOCTIKCHUH B IPYTUX HAyKaX, TEXHOJOTHAX, chepax IKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHHUEM JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoja; ChOPMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMS, ATHYECKOTO
MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHMEM JIOCTHKEHUM HAyKH W JIESATEIbHOCTHIO YYEHOTO; OCO3HAHUEM
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMYHUBOTO OYIYIIIETO.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHUpPY, BKJIIOYas AICTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELIeHUH, pacCyXICHUM; BOCIPUMMUYUBOCTBIO K MATEMaTUUECKHUM acCIlleKTaM pa3jnyHbIX BUJOB UCKYCCTBA.

dusnvecKkoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTHYECKHE 3HAHHS B MHTEpecax 370pOBOro M Oe3oracHoro obpasa
KU3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pOBBIO (3J10pOBOE MHTaHUE, COATaHCHUPOBAHHBIA PEXKHM 3aHATHUH U
OTHBIXa, peryasipHas ¢GU3MYeCKas aKTUBHOCTH), (DU3WYSCKOTO COBEPIICHCTBOBAHHUSA, INIPH 3aHATHUAX CIOPTUBHO-
03JI0POBUTEIILHOU JIEATEIBLHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYyIY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOMS; MHTEPECOM K Pas3IMYHBIM cdepaM MpodheCcCHOHATBHON
NEATCIIbHOCTH, CBS3aHHBIM C MaTeMaTHKOW W e€ TMPHIOKCHHSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIM BHIOOp Oymayiieit
nmpodecCHr W PEaNnM30BBIBATh COOCTBEHHBIC >KM3HCHHBIC IUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTeMaTHYCCKOMY
00pa3oBaHUIO M CaMOOOPA30BAHHUIO HA MPOTSIKEHWHM BCEH JKM3HU, TOTOBHOCTHIO K AKTHUBHOMY YYacTHIO B pEHICHUHM
MPAKTUUYECKUX 3a7a4 MaTeMaTHYECKON HaPaBJICHHOCTH.



IKO0J0rHYeCcKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO JKOJIOTHYECKOU KYJIbTYphl, TOHUMAHUEM BIIUSHUS COLMAIBHO-P)KOHOMHYECKUX MPOLIECCOB Ha
COCTOSIHUE MPUPOIHON U COIMATBLHOM CPe/ibl, 0OCO3HAHMUEM IJI00AJBLHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM; OprueHTaIueH
Ha MPUMEHEHWE MAaTEMAaTUUECKUX 3HAHUMU JJIS PEeIIeHUs 3a7a4d B 00JIaCTU OKPYXKAIOIIEH Cpe/ibl, IIIaHUPOBAHUS TTOCTYIIKOB U
OIICHKU MX BO3MOYKHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH W OOIIECTBEHHOU
NPAKTUKH, TOHUMAaHHEM MAaTeMaTH4YeCKOW HayKH Kak c@epbl 4YeJIOBEUECKOW JesATEIbHOCTH, OTanoB €€ pa3BUTHA H
3HAYMMOCTH IS Pa3BUTHUS IIMBHJIM3AIIUH; OBJIAJICHUEM SI3IKOM MAaTEMaTUKH M MaTeMaTHYECKON KYJIbTYpOd Kak CpPeICTBOM
MO3HAHMS MUPA; TOTOBHOCTHIO OCYIIECTBIISATh MPOSKTHYIO U UCCIEI0BATEIBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbHI

MeTtanpeaMeTHbIE pEe3yNbTaThl OCBOCHHS MPOrpaMMbl  ydeOHOro mpeaMera «MaTemaThkay XapaKTepH3yHOTCS
OBIIQJICHNEM YHHUBEPCATBHBIMU HO3HABAMENbHbIMU OCliCBUIMU, YHUBEPCAILHBIMU KOMMYHUKAMUBHLIMU OellCEUAMU,
VHUBEPCALHBIMU PecyISAMUBHBIMU OeliCMBUSIMU.

1) Vuusepcanvuvie noznasamenvuwvle oeticmeus, odecnewusaom Gopmuposanue OA306blX KOSHUMUBHLIX NPOYECCO8
obyuarowuxcs (0ceoenue Memooos NO3HAHUsL OKPYICAIOWe20 MUpa, NPUMeHeHue 102UYeCKUxX, UCCed08amebCKux onepayutl,
yMeHull pabomams ¢ uHgopmayueii).

ba3oBrble 1oruyeckue 1efcTBUA:

e BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKHX OOBEKTOB, MOHATUN, OTHOLIEHUN MEXKITY

MOHATUAMU; (OPMYIUPOBATH ONPENETCHUSI TMOHSATUH; YCTaHABIMBATH CYIIECTBEHHBIM MpPU3HAK KIACCH(PUKAILINU,
OCHOBaHHUS 715l 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA30BHIBATH CYXKJICHUS: YTBEPAUTEIbHBIE U OTPHUIIATEIIbHBIC, CIMHUYHBIC,
YaCTHBIC U OOIIIKE; YCIOBHBIE;



BBIABJISAITh MATCMATUYCCKUC 3aKOHOMCEPHOCTHU, B3aMMOCBA3HM W IIPOTHBOPCYHA B CbaKTaX, JaHHBIX, H36J’HOI[GHI/I$IX 151
YTBCPKACHHUAX, IpEajiaraTb KpUTCPpUH IJIs1 BBISABIICHUS SaKOHOMepHOCTef/'I 151 HpOTPIBOpC‘IHﬁ;

ACJIaTb BBIBOJABI C HCIIOJBb30BAHUCM 3aKOHOB JIOTUKH, JACAYKTHUBHBIX W HWHAYKTHBHBIX YMO3aKHIOq6HHﬁ,
YMO?)aKJIIO‘IeHI/Iﬁ II0 aHaJIOTHUu,

IpoOBOAUTHE CAMOCTOATCIIBHO HOOKAa3aTCIbCTBA MATCMATHYCCKHUX yTBep}KI[eHI/Iﬁ (HpSIM]'::Ie n OT HpOTI/IBHOFO),
BBICTpauBaTh aprymMCHTAalWIO, NPUBOJANUTL MPHUMCPblI U KOHTPIIPHUMCPEI; 00OCHOBBIBAaTH COOCTBEHHBIC CYXACHUA U
BBIBO/BI,

BBI6I/IpaTL CII0co0 PCUICHUA yq€6HOﬁ 3aa4uu (CpaBHI/IBaTB HCCKOJIBKO BapHWAaHTOB PCHICHMUA, BLI6I/IpaTB HauoOoJee
HO}IXO}IHIIIPIIZ C y‘léTOM CaMOCTOATCJIIBHO BBIJACJIICHHBIX KpI/ITepI/ICB).

Ba3oBnble ucciaenoBarejabckue 1eMCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIBCKANA HHCTPYMEHT MO3HAHUS; (OPMYIUPOBATH BOMPOCH], PUKCUPYIOIIIE
NpOTUBOpEUne, MpodeMy, YCTaHAaBIMBATh MCKOMOE W JlaHHOE, (hOPMHUPOBATH TUIMOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHE;

MIPOBOJINTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM JKCIIEPUMEHT, HCCJCAOBAHWE I10 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTH4YeCKOro OOBEKTa, SBJICHHUS, IIPOIECCa, BBIIBICHHIO 3aBHCUMOCTEH MEXTy OOBEKTaMH, SIBICHUSIMH,
MPOLIECCAMU;

CaMOCTOSITEIbHO  (OPMYJIUPOBAaTh OOOOIICHUS W BBIBOJBI IO Ppe3yJibTaTaM IPOBEAEHHOTO HAOJIOACHUS,
HCCIIeIOBAHUS, OLICHUBATH JJOCTOBEPHOCTH MOJIYUCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

MPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATh MPEAIOI0XKEHUS O €ro Pa3BUTUH B HOBBIX
YCIIOBUSIX.

Pab6ora ¢ ungopmaumeii:



e BBISABIATH NePUIUTH HHOOPMALINH, TaHHBIX, HEOOXOIUMBIX /IS OTBETA Ha BOMIPOC U VISl PEIICHUS 3aa4H;

e BbIOMpAaTh HMHPOPMALMIO M3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH W
MHTEPNPETUPOBATH UHGOPMALIMIO PA3IUYHbIX BUAOB U (POPM IpeiCTaBICHUS;

e CTPYKTYpPUPOBATH I/IH(i)OpMaLII/IIO, npeaACTaBIIATH e€ B Pa3JINIHbIX q)opMax, HIUTFOCTPUPOBATH Fpa(l)I/I‘ICCKI/I;
e OICHHUBATH HaI[é)KHOCT]':: I/IH(i)OpMaHI/II/I 10 CaMOCTOATCIIbHO C(i)OpMyJII/IPOBaHHBIM KPpUTCPUAM.

2) VHhusepcanvbhvie KOMMYHUKAmMUHblE Oelicmeus, 00ecnedusarom c@OoOpMupos8anHOCms COYUATbHBIX HABLIKOG
00VUaAOUWUXCAL.
OO0wenue:
e BOCIPUHUMATHL U (OPMYIMPOBATH CYKJICHHS B COOTBCTCTBHH C YCJIOBHSMHU U IICJIIIMH OOIICHHS; SICHO, TOYHO,
IPaMOTHO BBIPa)XXKaTh CBOIO TOUYKY 3PCHHS B YCTHBIX M IMMChMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 10 XOMY PEIICHHS
3aJ1a4, KOMMEHTHPOBATH IMOJYICHHBIN pe3yibTarT;

e B XOJe OOCYXIEHHUS 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMbl, MpPOOJIEMBbI, perraeMoil 3aaayw,
BBICKA3bIBaTh HJIEH, HAIICJICHHbIE HAa MOWUCK PEIICHUS; COIMOCTAaBISATh CBOM CYXKICHHS C CYXKICHUSIMHU APYTHUX
YYaCTHUKOB JUanora, OOHapyXuBaTh pa3jIMuMe U CXOJACTBO MO3UIIMNA; B KOPPEeKTHOU (opme QopmMyaupoBaTh
pa3HorjIacus, CBOU BO3PAXKEHUS;

e TIPEJCTABIATH PE3YNbTAThl PEIICHHS 3aJ1aud, HPKCIICPUMEHTA, MUCCICAOBAHUS, MPOCKTA; CAaMOCTOSITCIHPHO BBIOMPATH
dbopmaT BBICTYIUICHHS ¢ yIETOM 3a7a4 MPE3eHTAIMA K OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBo:

e TOHUMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAWBUIYATHHOW PaOOTHI NpHU PEIICHUH YYEOHBIX 3a7ad;
MPUHUMATH 11eJThb COBMECTHOM NEATEILHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOU paOOThI, pACIIPENEIISATh BUIBI
paboT, JoroBapuBaThCS, OOCYKIATh TIPOIIECC U PE3YNIHTAT PAOOTHI; 00001ATh MHEHUS HECKOJBKUX JIFO/ICH;



e YYacTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYXIEHHS, OOMEH MHEHHUN, «MO3TOBbIE IMITYPMBI» U HHBIE);
BBITIOJIHATH CBOIO YacTh PaOOThl U KOOPJAMHUPOBATH CBOM JIEUCTBUS C JIPYTUMH YJIE€HAMHU KOMAaHJbI; OIICHUBATH
KaueCTBO CBOETO BKJIaja B OOIIHI MPOIYKT MO KpUTEPUIM, CHOPMYIHMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

3) Vhusepcanvhvie pecynamuensie oelicmaus, obecnedusaiom GopmMuposanue CMbICI08bIX YCMAHOBOK U HCUSHEHHBIX
HABLIKOG TUYHOCTU.
Camoopranusanus:
COCTaBIIATh IUJIaH, AJTOPUTM pEILICHUS 3a/Jaud, BbIOUpaATh CHOCOO pemieHus ¢ YYETOM HUMEIOLUXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAIIUH.
CaMOKOHTPOJIb:
e BIIQJICTh HABBIKAMHU [I03HABATEIBHOM pe(pIEKCUH KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUH M MBICIUTEIbHBIX
IPOLIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS IIpoLecca U pe3ysibTaTa pelIeHUs
MaTeMaTUYeCKON 3a/1auH;

e TMPEABUNIETh TPYIHOCTHU, KOTOPHIE MOT'YT BOZHUKHYTH IIPU PEIICHUU 3a]1a4¥, BHOCUTh KOPPEKTUBBI B JAEATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATH COOTBETCTBHE pe3yjibTaTa LT M YCIOBUAM, OOBSICHATH MPUUYUHBI JOCTHKEHUS WIH HEIOCTHKEHUS
PE3YNIBTATOB JIEATEILHOCTH, HAXOJIUTh OIIMOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITIACC

YuTtaTh ¥ CTPOUTH TAOJUIIBI U TUATPAMMBI.
OnepupoBaTh MOHATHAMH: CpeIHEE apudMETHICCKOE, MeIMaHa, HauOoJIbIlIee, HAMMEHbIIIee 3HAUCHUE, pa3MaX MacCHUBa
YHCJIOBBIX JaHHBIX.



OnepupoBaTh NOHATHUSAMU: CIYYalHBIA HKCIEPUMEHT (ONBIT) M CclydailHOE COOBITHE, AJIEMEHTApHOE COOBITHE
(371eMeHTapHbI KCXOJl) CIIy4ailHOTO OIbITa; HAXOJUTh BEPOSITHOCTH B ONBITaX C PABHOBO3MOXKHBIMHU CIIyYailHBIMU
COOBITUSIMHU, HAXOAUTh U CPABHUBATH BEPOATHOCTU COOBITUI B U3YUEHHBIX CIIYYaHBIX IKCIIEPUMEHTAX.

Haxoaute u ¢popMynupoBaTh COOBITUS: NTEpeceYeHre U 00bEIMHEHUE JaHHBIX COOBITHI, COOBITHE, TPOTHBOMNOIOKHOE
JaHHOMY COOBITHIO; MOJIL30BAThCA TUarpaMmamu Disepa u popmysoi ciiokeHus: BEpOATHOCTEN NPH pElICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMU: YCIIOBHas BEPOATHOCTh, HE3aBUCHUMBbIE COOBITHS; HAXOJIUTh BEPOSITHOCTU C TMOMOUIBIO
IpaBUJIa YMHOXKEHHUSI, C TOMOIIBIO IPEBa CIyYaHOIO OMBITA.

[TpumeHsATh KOMOMHATOPHOE TPABWIIO YMHOKEHHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMHU: UCTIBITAHUE, HE3ABUCHUMBIE HCIIBITAHUS, CEpUs MCHBITAHUN, YCIEX W HeyJada,; HaXOJIUTb
BEPOSATHOCTU COOBITUN B CEpUM HE3aBUCHMBIX HCIIBITAHUHN O MEPBOTO YCIEXa; HaXOAUTh BEPOSITHOCTH COOBITUN B CEPUU
ycneiTanni beprysu.

OnepupoBaTh NOHATUSAMH: ClIydaliHas BEJIMUMHA, PACIIPEECICHUE BEPOSTHOCTEN, TUarpaMma paclpeesieHus.

11 KIJACC

CpaBHUBaTh BEPOSITHOCTH 3HAUYECHHI CIIy4YalHOW BEJIMYUHBI 110 PACTIPEACIICHUIO WU C TIOMOIIBIO THArPAMM.

OnepupoBaTh MOHSATHEM MAaTEMATUYECKOTO OXKUJAHWS; HPUBOAUTH HPHUMEPHI, KaK MPUMEHAETCS MaTEeMaTUYECKOE
0’KUJAHUE CIIyYalHOU BEJIMYMHBI HAXOJAUTh MAaTEMATUYECKOE OKUAAHUE M0 TAHHOMY PaCIIPEICIICHUIO.

Nmets mipeicTaBieHne 0 3aKOHE OOJIBIITUX YUCE.

NmeTp npencraBieHUEe 0 HOPMAJIbHOM PACIIPEACIICHUU.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

HpeILCTaBJ’ICHI/IG JaHHBIX MU OIIMCAaTCIbHasA
CTaTUCTHUKaA

CrnyyaiiHble OTIBITHI U CITy4aiiHble COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMU
3JIEMEHTapHBIMH HCXOJIaMH

Omneparuu HaJ| COOBITHSMU, CIIOKEHUE
BEPOSITHOCTEN

YcnoBHas BEpOATHOCTb, ACPEBO
CITy4aitHOTO oTbITa, (hOpPMYIIa TOJHON
BEPOSITHOCTH U HE3aBUCUMOCTh COOBITUI

DneMeHTbl KOMOMHATOPUKH

CepI/II/I IIOCJIC0BATCIIbHBIX HUCIIBITAaHHUI

CrnyyaiiHble BETUUUHBI U paclpeaecHus

0 N o o

O00011IeH1E U CUCTEMATH3ALUS 3HAHUN

g o w| b~

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kourponssie  Tpakruuecie (uu¢pposwIe)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 MareMaTtnueckoe 0KUAAHUE CITydalHOU 4
BEJTMYMHBI
9 }lncnevpcnf[ U CTaHJapTHOE OTKJIOHEHHE 4 1
CIIy4aifHOM BeJIMYUHBI
3 3aKoH OOJBIINX YUCEIT 3 1
4 HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI 5
(pacmipenenenwsi)
5 HopmanwsHoe pacnipeneneHus 2 1
5 [ToBTOpEHwUE, O606IH€HI:IG u 19 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpencraBnenne JaHHBIX ¢ TOMOIIBIO
TaOIUI ¥ AUarpaMm

Cpennee apudmeTndeckoe, MeauaHa,
HauOOJIbIIIee U HAMMEHbIIICE 3HAYCHHUS,
pa3Max, Tucrepcusi, CTaHIapTHOE
OTKJIOHEHHUE YHCITIOBBIX HAOOPOB

Cpennee apudmerrueckoe, MeMaHa,
HanOoJIbIIIee U HANMEHBIIIEEe 3HAYCHNS,
pa3max, TUCTIepCHsl, CTAaHIAPTHOE
OTKJIOHEHUE YMCIIOBBIX HAOOPOB

Cpennee apudmernyeckoe, MeIuaHa,
HauOoJbllIee U HAaMEHbIIee 3HAUCHHUS,
pa3Max, Tucrepcus, CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

CrnyyaiiHble SKCIEPUMEHTHI (OTIBITHI) U
ciydaifHble COOBITUS. DJIeMEHTapHbIC
COOBITHS (MCXO/IBI)

BeposTHOCTB CiTy4aifHOTO COOBITHS.
BeposTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU
COOBITUSIMH




BeposTHOCTB CITy4aiiHOTO COOBITHSI.

7 1
[IpakTuyeckas pabora
Onepanuu Hag COOBITHUSMHU:
3 nepeceyeHue, 00beTMHEHUE COOBITHIHA, 1
MPOTHBOIIOJIOKHBIE COOBITHSL.
Huarpammsl Ditnepa
Omneparuu HaJl COOBITHSMU:
9 nepeceveHre, 00beAMHEHUE COOBITHIA, 1
MIPOTHBOIIOJIOKHBIE COOBITHSL.
Huarpammsl Dinepa
10 dopmyria cI0KEeHUS BEPOSTHOCTEH 1
YcnoBHast BEpOSTHOCTh. Y MHOKECHUE
11 BEpPOSATHOCTEH. JlepeBo cirydaifHOTO 1
AKCTIEPUMEHTA
YcnoBHast BEPOATHOCTh. Y MHOKEHUE
12 BEpOSATHOCTEH. JlepeBo cirydaifHOTO 1
AKCTIEPUMEHTA
VYcnoBHas BEpOSTHOCTb. Y MHOXKEHUE
13 BEpOSATHOCTEH. JlepeBo cirydaifHOTO 1
IKCTIEPUMEHTA
14 dopmyra MOJHONU BEPOATHOCTH 1
15 dopmyra MOJTHONU BEPOATHOCTH
16 dopmyiia MOJTHON BEPOSITHOCTH. 1
He3zaBucumbie coObITHS
17 KonTtponsHas pabora 1
18 Kom0OuHaTOpHOE NpaBMII0O YMHOXKEHUS 1
19 IlepecTaHoBKM U pakTOpUan 1
20 Hucno coueranuit 1




Tpeyrosbnauk Iackansa. @opmyna

21 6unoma Herotona
bunapHsIii c1y4aiiHbIN ONBIT
(ucnblTaHKE), yCIEX U Heynaya.

22 HezaBucumsle ucnbitanus. Cepus
HE3aBUCUMBIX UCTIBITAHHUH JI0 TIEPBOTO
ycrexa

23 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm
Cepust HE3aBUCHMBIX UCTIBITAHUH.

24 [IpakTnueckas pabota c
HCII0JIb30BAHNUEM AJIEKTPOHHBIX TAOJIHNIL

25 CrydaiiHasi BeIMIHHA

26 Pacnpenenenue BeposiTHOCTEN.
Juarpamma pacnpeneneHus

97 CyMMa 1 NpOU3BEIECHUE CITyYalHbIX
BEJTUYMH

28 CyMMa 1 pou3BEJACHUE CIYYaHbIX
BEJTUYHH

29 [Ipumepsl pacnpeneneHuii, B TOM 4UCie
reoMeTpruecKoe 1 OMHOMHANILHOE

30 [Ipumeps! pacnpeneneHuii, B TOM YHCIie
reoMeTpHYecKoe 1 OMHOMHAIIEHOE

31 [ToBTOpEHUE, 0000IICHNE 1
cucTeMaTH3alys 3HaHUi

39 [ToBTOpeHue, o6o0IIeHNE U
cucTeMaTH3alys 3HaHUi

33 HToroas koHTpoJbHas paboTa




34 [ToBTOpEHue, 0600IIeHNE U

CUCTEMAaTU3alus 3HaAaHUHN

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KJIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIHS
3HaHUH. Ciy4aiiHble ONBITHI U BEPOSTHOCTU
cirydaiiHbIX coObITHI. Cepun HE3aBUCUMBIX
HCTIBITAaHUN

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHui. CiyJaifHble ONBITHI U BEPOSTHOCTU
ciydaifHbIX coObITHI. Cepun He3aBUCUMBIX
WCIIBITAHUN

[ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIHS
3HaHui. Ciy4dailHbI€ ONBITH U BEPOSITHOCTH
CTyJaitHbIX coObITHIH. Cepun He3aBUCUMBIX
HUCTIBITAaHUI

[ToBTOpenue, 06061IeHNE, CCTEMaTH3alUs
3HaHui. Ciy4dailHble ONBITH U BEPOSITHOCTH
CTyJaiHbIX coObITHH. Cepun He3aBUCHMBIX
WCTIBITAHUN

[Ipumepbl NpuMEHEHUsI MaTEMaTUYECKOTO
OKUJaHUs (CTpaxoBaHUE, JOTepesl)

MaremaTudecKkoe OKUIaHuE CYMMBI
CJ'Iy‘IElfIHLIX BCINYNH

MareMatnyeckoe 0KUIAHUE
reOMETPUYECKOro U ONHOMUAIBHOTO
pacrpeneneHun

MarteMaTH4eCKOe OKUIaHHE




TCOMETPHUUICCKOI0 U OMHOMHUAIIEHOTO

pacrnpeneneHuin

9 Jlucniepcus ¥ CTaHJAPTHOE OTKIOHEHUE

10 Jlucniepcus ¥ CTaHJAPTHOE OTKIOHEHUE

11 Jlucniepcuu reoMeTpu4eECKOro u
OMHOMUAJIBHOTO paclpeaeIeHUs

12 [IpakTrueckas padboTa ¢ UCIOIb30BaHUEM
AIEKTPOHHBIX TAOJIHUIL

13 3akoH OoJibIINX YKces. BeiOopouHbIit
METOJ UCCIIEJOBaHUN

14 3akoH OoJibIINX YKces. BeiOopouHbIit
METO/J UCCIIEJOBaHUN

15 [IpakTnueckas paboTa ¢ UCIOIb30BAaHHEM
ANIEKTPOHHBIX TAOJIHUII

16 Hrorosas koHTpoJbHAs paboTa
[Tpumepsl HEMPEPHIBHBIX CAyYalHBIX

17 BenU4MH. OYHKINSA IJIOTHOCTH
pacnpenenenusi. PaBHomepHoe
pacnpesiesieHue 1 ero CBOMCTBa
[Ipumepsl HENPEPHIBHBIX Cy4aHBIX

18 Benu4MH. OYHKIUA IJIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpesienieHue U ero CBOMCTBa
3amaun, IPUBOIAIINE K HOPMATLHOMY

19 pacnpenenennto. yHKINS IOTHOCTH U
CBOMCTBA HOPMAJIBHOTO paclpeaesieHus

20 [IpakTudeckas paboTa ¢ UCTIOIH30BAHHEM
ANEKTPOHHBIX TAOJIHII

21 [ToBTOpEHue, 0600MmEeHNE U




cucreMaTru3anusa 3HaHuil. OnucarenbHas
CTaTUCTHUKA

22

[ToBTOpEHUe, 0600MIICHNE U
cucreMaru3sanus sganui. OnncareibrHas
CTaTUCTHUKAa

23

[ToBTOpEHUe, 0600MIICHNE U
cucreMaTH3anus 3HaHui. OTBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSIMH

24

[ToBTOpEeHUE, 0600IIEHNE 1
cuctemaru3anusg 3HaHui. OTIBITEHI C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHA

25

[ToBTOpEeHue, 0600IICHNE 1
cucTeMaTu3alys 3HaHuil. Belaucnenue
BEPOSATHOCTEH COOBITHI C MPUMEHEHHEM
dhopmyn u rpaduuecKrX METOI0B
(koopauHaTHas IpsMasi, 1EPEBo,
auarpaMma Jusepa)

26

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaru3alus 3HaHuii. Berancnenue
BEPOSITHOCTEH COOBITHII C TPUMEHEHUEM
(dbopmyn u rpaduIECcKIX METOIOB
(koopauHaTHas mpsMasi, 1epeBo,
nuarpamma Jiepa)

27

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3alus 3HaHui. Beruuciienue
BEPOSITHOCTEH COOBITHII C MPUMEHEHUEM
dbopmyn u rpadUIECKIX METOJIOB
(koopauHaTHAs MpsiMasi, JepPeBo,




auarpaMmma Jusepa)

28

[ToBTOpEHUe, 0600IICHNE U
cUucTeMaTu3alus 3HaHuil. Beruucnenue
BEPOSATHOCTEH COOBITHI C IPUMEHEHUEM
dbopmyI U TpadUIECKIX METOJIOB
(koopaMHaTHas IpsMasi, JEPEBO,
auarpaMma Jumepa)

29

[ToBTOpEeHue, 0600IICHNE U
cucreMmarusanus 3HaHui. CiyyaiiHbie
BEJIMYMHBI U pacrpeiesieHus

30

[ToBTOpEeHUE, 0600IICHNE 1
cucreMarn3anus 3HaHu. CiyqaiiHble
BEJIMYMHBI U pacrpeiesieHus

31

[ToBTOpEeHue, 0600IICHNE 1
cucTeMaTu3anys 3HaHui. MateMaTHuecKoe
0UJAHUE CIYYailHOW BEJIMYHHBI

32

[ToBTOpEeHue, 0600IICHNE 1
cucTeMarus3anus 3HaHui. MareMaTudeckoe
0KUJAHUE CIyYailHOW BEJIMYHHBI

33

Hrorosas koHTposbHas paboTa

34

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTU3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

34
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