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[NHOACHUTEJIBHA A 3AITMCKA
OBIIAA XAPAKTEPUCTUKA YYEBHOT' O ITPEJJIMETA «MATEMATHUKA»

JlaHHas mporpamMma CIy’)KUT OCHOBAaHMEM JJsi yduTels IO pa3paboTke pabouei
IIPOrpaMMbl 110 MaTeMaTHKe B Kiaccax, IJie pealn3yeTcs MyabTUIPO(UIbHbIN yueOHbIH Tu1aH. B
pasgene «Temaruueckoe IUIAHUPOBAHUE)» COJEPKAHHE OOYYEHHUS CHHXPOHM3HPOBAHO IS
HapajyieIbHOr0 M3y4eHus: OOydarolMMUCS IpeaMeTa Kak Ha 0a30BOM, TaK U Ha yriIyOJeHHOM
ypoBHe. TeMaTHueckoe IUIAHUPOBAHHE COCTABJICHO IO Y4eOHBIM KypcaM «Ajredpa W Hadaia
MaTeMaTH4ecKoro ananusza» u «l'eomerpus». Y4ueOHbIl Kypc «BeposSTHOCTh M CTaTUCTHKA» HE
MO>KET OBITh CHHXPOHM3MPOBAH, TaK KaK HMMEET pPa3HOE IPEIMETHOE COJEp)KaHHE, KOTOPOe
n3ydaercs B 00beMe OJJMHAKOBOTO Y4eOHOTO BpeMEHH.

CunxpoHu3upoBaHHas pabovas mporpaMma 1o ydeOHOMY mpenmery «MareMaThka
6a30Boro u yriyoia€HHOro ypoBHs Juisg oOydaromuxcs 10-11 kimaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0  rocyJapcTBEHHOIO  00pa3oBaTeNbHOIO  CTaHAapTa  CpegHero  oOImiero
o0Opa3oBaHus, € Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMH, MNPEABABISIEMBbIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TpPaJULUNA pOCCHHCKOro oOpa3oBaHus. Peamuzanus
pOrpamMMbl 00ECTIEYMBAET OBJIAZCHUE KIFOYEBBIMH KOMIICTCHIIUSMH, COCTABISIOININMU OCHOBY
JUIE  CaMOPa3BUTHA W HEMPEPHIBHOIO 00pa30BaHUs, MEJIOCTHOCTh OOMIEKYJIbTYPHOTO,
JIMYHOCTHOTO U TIO3HABATEJIbHOTO Pa3BUTHSI IMYHOCTH 00yUarOIIMXCS.

B pabGoueil mnporpamme yuTeHsl uaen u nonoxeHus «Konuenuuu pa3BUTHS
MaTeMaTHueckoro obpasoBaHus B Poccuiickoit @enepanuu». B cOOTBETCTBUM ¢ Ha3BaHUEM
KOHIIETILMY MaTeMaTu4yeckoe o0pa3oBaHUE JOKHO, B YACTHOCTH, peliaTh 3ajauy oOecreueHus
HE00XO0IMMOTr0 CTpaHe YKciia BhIMMYCKHUKOB, MaTeMaTH4eCKasi IOJrOTOBKA KOTOPBIX JOCTaTOYHA
Ul TIPOJIOJDKEHUsS] OOpa3oBaHMsI MO pPA3IMYHBIM HaIpaBJICHUSM, BKIIIOYas MpernojaBaHUe
MaTeMaTHKH, MaTeMaTUYeCKUe HCCleA0BaHus, padoTy B chepe MHPOPMAIIMOHHBIX TEXHOJIOTHIA
U Jp., a TakkKe oOecmeueHus Ui KaXIOro OOy4arolerocsi BO3MOXKHOCTH JOCTHIKEHMS
MaTeMaTHYeCKON MOJATOTOBKM B COOTBETCTBHUM C HEOOXOAMMBIM €My ypoBHeM. VIMeHHO Ha
peleHre ITUX 3a/1a4 HallelieHa paboyas mporpamma yriayoJEHHOTO YPOBHSI.

B omoxy mudpoBoit TpaHchopMmanuu Bcex chep UYeTOBEUECKOW JIeATeNbHOCTH
HEBO3MOXHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0Oe3 XOopolleld MaTeMaTH4eCKOi
MOJrOTOBKH. JTO OOYCIOBJIEHO TEM, YTO B HAIlM JHU PAcTET YHUCIO CIEHUAIbHOCTEH,
CBSI3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHHEM MaTeMaTUKU: U B cdepe SKOHOMHUKH, U B
Ou3Hece, 1 B TEXHOJOTMYECKHX O00JIacTAX, M JAake B TyMaHUTapHBIX cepax. Takum oOpazom,
Kpyr oOydJarommuxcsi, s KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM IPEIMETOM,
¢byHraMeHTOM 00pa3oBaHus, CYHIECTBEHHO pacmupsiercs. B Hero BXOAST HE TOJBKO
oOyyaromuecsi, IUIAHUPYIOIIUE 3aHUMATbCS TBOPUECKOW M HCCIENI0BATEIbCKOW paboToi B
00J1acTH MaTeMaTHKH, MHOOPMATHKH, (PU3UKH, SKOHOMUKU U B IPYTUX 00IACTAX, HO U T€, KOMY
MaTeMaTHKa Hy>KHa JIJIsl HCIIOJIb30BaHMs B IPO(ECCUSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C HEH.

[IpuknanHas 3HaUMMOCTh MaT€MaTUKU OOYCJIOBJIEHA TEM, UYTO €€ MPEIMETOM SIBIISIFOTCS
(yHIlaMeHTaJIbHbIE CTPYKTYpPHl HAIlIEr0 MUpaA: NMPOCTPAHCTBEHHbIE (OPMBI U KOJIUYECTBEHHbIE
OTHOIICHMS, (PYHKIIMOHAIbHBIE 3aBUCUMOCTH U KaTErOpUHU HEONPEAEIEHHOCTH, OT MPOCTEHIINX,
YCBAaWBaEMbIX B HEIMOCPEICTBEHHOM OIBITE, MO JOCTATOYHO CIIOXKHBIX, HEOOXOIUMBIX JUIS
pa3BUTHA HAyYHBIX WU TEXHOJOTMYECKMX HuAeH. be3 KOHKpPETHBIX MaTeMaTH4eCKUX 3HaHWUN
3aTpyJHEHO MOHHUMAHUE IPHUHIMIIOB YCTPONCTBA M MCIIOJIb30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSTHE W HMHTEPIIPETAIUs Pa3HOOOpa3HOW COIMAIbHOW, YKOHOMHYECKOM, MOJMTHYECKON
uHpopmanuu, Maiaod(pQPeKTUBHA IOBCEJHEBHAs IpaKTHUYeCcKas JesTeabHOCTh. Bo MHOrux



cdepax npohecCHOHAILHON eI TeIbHOCTH TPEOYIOTCS YMEHHSI BHIIOJIHITD PacYEThl, COCTABIATh
aJITOPUTMBI, MPUMEHATH (OPMYJIBI, MPOBOAUTH T'€OMETPHUCCKHE H3MEPEHHsS M IOCTPOCHHS,
4yuTaTh, 00pabaTeIBaTh, MHTEPIPETUPOBATH M MPEACTABIATH HHPOPMAIMIO B BUAE TaOIHII,
JMarpaMM H rpauKoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CIy4ailHbIX COOBITHI.

OnHOBpEMEHHO C pacHIMpeHueM cdep MPUMEHEHHs MaTeMaTHUKU B COBPEMEHHOM
ob1iecTBe BcE O0s1ee BaXKHBIM CTAHOBUTCSI MATEMATHYECKHI CTHIIb MBILIUICHHS, TPOSBIISTFOIIUICS
B OIIpeICTEHHBIX YMCTBCHHBIX HaBBIKaX. B mporiecce M3y4eHus: MaTeMaTHKH B apCeHaN MPUEMOB
Y METOJIOB MBIIUICHHS YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHIYKIHS U JEAYKIIHS,
0000meHne M KOHKpETH3alus, aHalu3 W CHHTEe3, KiIacCHUKalyMs W CHUCTEMaTH3alus,
aOctparupoBanue u aHanorus. OOBEKTHl MaTEeMaTHYECKHX YMO3AKIIOYCHHH, MpaBUiIa HX
KOHCTPYHPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHUH, CIIOCOOCTBYIOT BBIPaOOTKE
yMeHHUs1 (OpPMYIHPOBaTh, OOOCHOBBIBATH M JOKA3bIBATH CYXKIEHHS, TEM CaMbIM (POPMHUPYIOT
JIOTHYECKUH CTHIIb MBIIUICHHUS. Bemymas posib MpUHAUICKHUT MaTeMaTUKe B (OPMHPOBAHUHU
AITOPUTMUYECKON KOMIOHEHTH! MBIIIJICHUS U BOCHUTAHUU YMEHHU JEHCTBOBATH 1O 33 aHHBIM
ITOpUTMaM, COBEPIICHCTBOBATh M3BECTHHIE M KOHCTPYHPOBATh HOBBIE. B mporecce perneHus
3aa4 — OCHOBBI /ISl OpraHM3alMH Y4eOHOW JEATENPHOCTH Ha YpOKaX MaTeMaTWKd —
Pa3BHBAIOTCS TBOPUYECKASI U MPHUKJIAHASI CTOPOHBI MBIIJICHUSI.

OOyuenue Mmarematuke Ja€T BO3MOXKHOCTb pa3BUBATh Yy Yy4YalllUXCA TOYHYIO,
palMOHAIBHYIO U MH)OPMATUBHYIO peyb, YMEHHE OTOMpPaTh HanOoJee MOAXOAIIINE S3bIKOBEIC,
CHMBOJIMYECKHE, TIpapHuecCKHe CpeICTBAa sl BBIPAKCHUS CYKACHHUH W HArSIIHOTO HX
NpEeACTaBICHUS.

Heo6xoauMbpIM KOMIOHEHTOM 0O0IIel KyJIbTyphl B COBPEMEHHOM TOJKOBAHUU SIBIISIETCS
o0IIee 3HAKOMCTBO C METOJIaMH TMO3HAHHS JACWCTBUTEIHHOCTH, MPEACTABICHUE O MpPEAMETe H
METOZIe MaTeMAaTHUKH, €r0 OTIMYUSX OT METOAOB E€CTECTBEHHBIX M T'yMaHUTAPHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHUs MAaTEeMaTHKH JIJIsl peIIeHHs] HayYHBIX W MPUKIAJHBIX 3a1a4. Takum
00pa3oM, MaTeMaTHYecKoe 0Opa30BaHHe BHOCUT CBOH BKJIAJ B (hopMHupoBaHHE 00IIEi KyIbTyphl
YeJIoBeKa.

W3yueHne MaTeMaTUKH CIIOCOOCTBYET ACTETHYECKOMY BOCIUTAHHUIO  YEJIOBEKa,
MOHMMAHHUIO  KPacoThl M  H3SIIECTBA MAaTeMaTHYECKUX  PACCYKJIEHHH, BOCIPHITHIO
reoMeTpHUecKuX (POpM, YCBOCHHUIO U/I€U CUMMETPUH.

[EJIN U3YUYEHUA YYEBHOI'O ITPEJIMETA «MATEMATUKA»
[TpuopurteTHpiMH LensMu oOydeHus Matematuke B 10—11 knaccax kak Ha 6a30BOM, Tak U Ha
yIIIyOJICHHOM YPOBHSX SIBJISIFOTCS:

— (opMupoBaHHe  LEHTPAIbHBIX MaTeMaTHYECKUX MOHATHHA  (YMCIIO, BEJIMYMHA,
reoMeTpuueckas (urypa, HepeMeHHas, BEpOSTHOCTb, (PYHKIHs), 00eCHeynBarOmIUX
MIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHus 00y4arOIINXCS;

— MOJBEACHHUE Y4YAIUXCS Ha JOCTYIIHOM JJIi HUX YPOBHE K OCO3HAHHIO B3aHMOCBSI3H
MaTeMaTHUKHd M OKPYXAalolllero Mupa, MOHMMAaHUE MAaTeMaTHKH KaK YacTH oOuei
KYJIBTYpBbI UEJI0OBEYECTBA;

— pa3BUTHE UHTEUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH ydaluxcs, 03HaBaTeIbHON
aKTUBHOCTH, HCCIICOBAaTEIbCKUX YMEHUH, KPUTHYHOCTU MBIIUICHHUs, HUHTEpeca K
W3YYEHHUIO MaTEMaTHKU;

— ¢dopmupoBanre  (YHKIMOHANBHOW  MaTeMaTWYeCKOM  TPaMOTHOCTU:  yYMEHHS
pacrio3HaBaTh MaTeMaTHYECKUE ACHEKThl B PEANIbHBIX JKU3HEHHBIX CUTYaLUsAX U NPHU



U3YyYEHHUH JPYTUX YIeOHBIX MIPEIMETOB, IPOSBICHHS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH,
dbopMynupoBaTh HUX Ha S3bIKE MAaTEeMAaTUKH M CO3[aBaTh MaTeMaTUYECKUE MOJIENH,
MIPUMEHSATH OCBOCHHBII MaTeMaTUYECKHUI amnmnapar TUTSt penieHus
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/a4, HWHTEPIPETUPOBATh U OLICHUBATh IIOJYYECHHbIE
pE3yJIbTaTHI.

OCHOBHBIE JIMHUM cojliepxkaHusi Kypca wmarematuku B 10—11 knaccax: «Yucna wu
BBIUHCIICHUSY, «Anredpa» («Anredpandeckue BbIpKEHUS», «YpaBHEHUS U HEPABEHCTBAY),
«Havana wmaremaTtnueckoro anamuza», «leomerpusi» («l'eomerpuueckue GUIyppl M HX
CBOMCTBa», «/I3MepeHre TreoMETpUYECKUX BEIUYMHY»), «BeposTHOCTh U cratuctuka». JlaHHbIE
JMHUN Pa3BUBAIOTCS MMapauIeIbHO, KAX/asi B COOTBETCTBUH C COOCTBEHHOH JIOTUKOM, OTHAKO HE
HE3aBUCUMO OJHA OT APYroi, a B TECHOM KOHTaKTe M B3aumojencTBuu. Kpome 3Toro, ux
OOBEMHSIET JIOTWUYECKash COCTABISIONIAs, TPAAUIMOHHO TMpHUCyIIas MaTeMaThuke U
MIPOHU3BIBAIOIIAS BCE MaTeMaTUYECKHe KypChl U coaepxkarenbHbie tuHun. ChopmynupoBaHHoe
B DeepanbHOM rOCyIapCTBEHHOM 00pa30oBaTeIbHOM CTaHApTe CpelHero o0Iiero oopa3oBanus
TpeOOBaHUE «BJIAJICHUE METOJaMH JO0Ka3aTelbCTB, AIrOPUTMAMHU pEIICHUs 3a/lay; yMEHHE
(bopMyIMpOBaTh ONpPENEICHUSI, AKCUOMBI U TEOPEMBI, TPUMEHSTh UX, IPOBOJIUTH JOKa3aTeIbHbIC
paccyKIeHHs B XOJ€ PpELICHHs 3aJad» OTHOCHUTCSI KO BCeM KypcaMm, a (opmupoBaHue
JIOTHYECKUX YMEHHH pachpeaessieTcs 1Mo BceM rojgam oOydeHHsl Ha ypOBHE CpeIHEro oOIiero
o0Opa3oBaHUsl.

MECTO YUYEBHOTI'O ITPEJIMETA «MATEMATHKA» B YHEBHOM IIJTAHE

B cootBerctBUU ¢ DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM
cpenHero oOmiero oOpa3oBaHMsI MaTeMaTHKa SBISIETCS OOs3aTENbHBIM MPEAMETOM HA JTAHHOM
ypoBHe oOpa3zoBanusa. Hacrosimeir pabodeil mnporpamMMmMoil mpeaycMaTpUBAaeTCsl H3Yy4EHUE
yueOHoro npeamera «Marematuka» B paMmkKax TpEX y4eOHBIX KypcoB: «Auredpa u Hauaia
MAaTeMaTUYECKOTO aHaln3a», «l'eoMmeTpus», «BeposSTHOCTh M CTaTUCTHKa». POpMUPOBAHHE
JIOTUYECKUX YMEHUH OCYIIECTBISIETCA Ha MPOTSHKEHUH BCeX JIeT o0OydeHus B CTapleil mkose, a
3JIEMEHTHI JIOTUKH BKIIFOUAIOTCS B COJIEp>KaHUE BCEX HA3BAHHBIX BBIIIE KYPCOB.

OcCHOBHBIMU JTMHUSIMU conepxkaHusi MateMatuku B 10—11 knaccax saBnstores: «Hucna u
BBIYUCTICHUSY, «Anredpa» («Anredpandeckue BbIpaKEHUs», «YpaBHEHUS U HEPABEHCTBA),
«Havyana wmaremaruyeckoro ananuza», «l'eomerpusi» («l'eomerpuyeckue GUIYppl U HUX
cBoiicTBay, «lI3MepeHHEe TEeOMETpUYECKUX BEIMUMHY»), «BepoATHOCTL U  CTATUCTHKA».
ConeprxkarenbHble JTUHUW PAa3BUBAIOTCS MapallIebHO, KaXKaasi B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOMW, OJTHAKO HE HE3aBUCHUMO OJIHA OT APYroM, a B TECHOM KOHTAaKT€ M B3aUMOJIUCTBUM. X
OOBEMHSIET  JIOTWUYECKash COCTABISIIONIAS, TPAJUIIMOHHO TIPHCYIIas MaTeMaTHKe U
MIPOHU3BIBAIONIAS BCE MaTeMaTUYEeCKHe KYpChl U coaepxkarenbHbie tuHun. ChopmynupoBaHHOE
B ®I'OC COO TpeboBanHMe «BIaJCHUE METOJAMU J0KA3aTeNbCTB, AITOPUTMAMH PEIICHUS 3a/1a4,
yMeHHe (GOpPMYIUPOBATH OMpPEIEICHHs, aKCHOMBI U TEOpPEMBI, MPUMEHATH WX, MPOBOAHTH
JI0Ka3aTeNbHBIE PACCYKICHUS B XOJ€ PEIICHUs 3a7au» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a
(dbopMUpOBaHHE JOTMYECKHX YMEHUN paclpeaesnsieTcss Mo BCceM TojaM OO0y4deHHs Ha YpOBHE
cpemHero o0Iero oopa3oBaHus.

B ydeOHOM mane Ha m3ydeHue mMarematuku B 10—I11 kjmaccax oTBomuTes S5 ydeOHBIX
4acoB B HEJETI0 Ha 0a30BOM ypOBHE B TEUCHHE KaXJOro roja oOydeHus, Bcero 350 yuyeOHBIX
9acoB, U 8 y4eOHBIX YacOB B HEJENI0O Ha YIrIyOJEHHOM YpOBHE B TEYEHHE KaXKJIOTO roja
o0y4enus, Bcero 560 yueOHbBIX 4acoB.



[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA
«MATEMATHUKA»

OcBoenne yueOHOrO mpeamera «MaremaTukay JOKHO 00CCIeuuBaTh JTOCTIKEHUE HA
YPOBHE CpemHEero ooOmero oO0pa3oBaHUsl CICAYIONIMX JUYHOCTHBIX, METalPEIMETHBIX U
MIpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB!

JIMHHOCTHBIE PE3VJIbTATEI

JIM4HOCTHBIE PE3YyIbTATHl OCBOCHUSI MPOrpaMMbI ydeOHOTO mpeamera «MaTeMaTHKa
XapaKTEepU3YOTCS:

I'paxxnanckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOW TO3UIMHK OOYYalOIIErocs Kak AaKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHIMCKOrO OOIIECTBA, MPEACTABICHUEM O MAaTEMATHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIEHUH, MOpPOIEAyp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCHCTBOBATh C COLMATBHBIMU WHCTUTYTAMHU B
COOTBETCTBHUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

[TaTpuoTrueckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUNCKOM TPakIaHCKON UACHTUYHOCTH, YBOKEHUS K MPOILIIOMY
U HACTOAIIEMY POCCUMCKOM MaTeMaTHUKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKEHUSIM
POCCHUICKHX MAaTEMaTUKOB M POCCHUHCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATUX
TOCTHKCHHUH B IPYTHX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEM POCCHICKOrOo Hapoja; chHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUM HAayKu U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHHMEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTONYHMBOTO OYyTyIIEro.

DCTeTUUECKOE BOCITUTAHUE:

ACTETUYECKUM  OTHOILIEHHEM K MHPY, BKJIIOUYasg JSCTETUKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyXJIEHUM;, BOCIPUUMUYUBOCTHIO K
MaTeMaTUYeCKUM acTleKTaM Pa3UYHBIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCTIMTAHUE:

c(hOPMHUPOBAHHOCTBHIO YMEHHUS TPUMEHSATh MaTEMaTHYECKUE 3HAHHMS B HWHTEpecax
310poBOTO U Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 30POBBIO
(3mopoBoe mHUTaHKE, COATAHCHPOBAHHBIA PEKUM 3aHSATUN M OTHABIXA, peryispHas (usmdeckas
aKTUBHOCTH); (DMU3MUECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM
JESTENIbHOCTBIO.

TpynoBoe BocIIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHWUEM IEHHOCTH TPYAOIIOOHS; UHTEPECOM K Pa3TUIHBIM
chepam npoheCCHOHATBFHONM AESITETbHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOP OyayIei mpodeccuu u peaan30oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBHIO W CIIOCOOHOCTHIO K MaTeMaTHUYeCKOMY OOpa30BaHHUIO H
caM000pa30BaHUI0 HA MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEelIeHNN NTPAKTUYECKUX 3a]1a4 MaTEMaTHYECKON HAIIPABICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHHE:

c(hOpMHUPOBAHHOCTHIO JKOJIOTUYECKON KYJBTYpHI, MMOHUMaHHUEM BIIASIHUS
COLIMAIbHO-IKOHOMUYECKHUX IMPOLIECCOB Ha COCTOSHHE NPUPOAHOM M COLMAIBHOW Cpeibl,
OCO3HAaHHEM TJI00ATBHOTO XapakTepa dKOJOTHYECKUX MPoOJieM; OpUEeHTAaluel Ha MPUMEHEHUE
MaTeMaTHYeCKUX 3HAHUU JUIs pelIeHUs 3a/ad B 00JaCTH OKpY’Kalolled cpelibl, MIaHUPOBAHUS



MOCTYIKOB M OLIEHKU UX BO3MOYHBIX MIOCJIEACTBUN JJIs1 OKPYKAIOLLEH CPEbI.

[{eHHOCTH HAYYHOTO IMO3HAHUS:

c(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIONIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAYKH U OOIIECTBEHHOW MPAKTHKH, TOHUMAHUEM MATEeMAaTHYECKON HAYKU Kak CQepbl
YEeJI0BEYECKON AESATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTH JUISl Pa3BUTHUS IIMBWIM3ALINM;
OBJIQJICHUEM SI3BIKOM MATE€MAaTUKH M MATEMATHUYECKOW KYJIbTYpOHM KaK CPEJACTBOM IO3HAHMS
MHpA; TOTOBHOCTBHIO OCYIIECTBIATh MPOCKTHYIO M HCCIEAOBATEIbCKYIO JEATEIbHOCTh
WHIUBUYAIBHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3VJIbTATHI

MeranpeaMeTHble  pe3yJabTaThl  OCBOCHHS  MPOTpaMMbl  y4eOHOTO  IpeaMera
«MareMaTtuka»  XapakTEpU3YIOTCS  OBJIAJICHUEM  YHUBEPCAJIBbHBIMM  [O3HABATEIbHBIMU
NEUCTBUSIMH,  YHUBEPCAIHHBIMH  KOMMYHUKATUBHBIMU  JICUCTBUSIMH,  YHUBEPCAJIbHBIMU
PEryJasTUBHBIMU JEHCTBUSIMHU.

1) YHHBEpcallbHBIE [T03HABATEIIbHBIC JICHCTBHS, OO0OECIeYnBalOT (HOPMUPOBAHHUE
0a30BBIX KOTHUTUBHBIX MPOLIECCOB 00yUYaOMUXCs (OCBOCHHE METO/I0B MMO3HAHUS OKPYKAIOIIETO
MUpa; TNPUMCHCHHE JIOTHUYECKUX, HCCIICOBATCIbCKUX OIepamuii, yMEHUH paboTaTh ¢
uHpopmaruei).

ba3zoBbie norudeckue aeicTBUSA:

— BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHIA, OTHONICHWA MEXIY MOHITHIMH, (OPMYIUPOBATH ONPEICIICHUS TOHSITHIA,
yCTaHABIWBATh CYIIECCTBEHHBIN MpPHU3HAK KIacCU(UKAIMK, OCHOBAHUS JUIsi O00OOIIECHUS M
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO AaHAIIN3A;

— BOCHPUHUMATh, (QOpMyIHpoOBaTH W TPeoOpPa3OBBIBATH CYKIEHHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIe, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

— BBIABIATH MaTeMaTUYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOpeuHus B (pakTax,
JNAHHBIX, HAOMIONEHUAX W YTBEPXKICHUSX; TMpeiaraTb KPUTEPUU [JIl  BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

— JIe7IaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3AKJIOUYEHUH, YMO3aKIOUEHHUI [0 aHAJIOTUH;

— TPOBOJIUTH CaMOCTOSTENIBHO JOKA3aTeIhCTBA MaTEMAaTHUYECKUX YTBEPKIACHHUH (TPSMBIE U OT
MPOTUBHOTO), BEICTPAUBATh apTryMEHTAIIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

— 000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI M BBIBOJIBI;

— BBIOMpATH CMOCOO pelieHus y4eOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BBIOUpaTh HanOoIIee MOAXOASAIINN C Y4ETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

bazoBrie nccinemoBaTenbCKIe ICHCTBU:

— WCIOJNB30BaTh BOMPOCHl KAaK HCCIENOBATENBCKUM MHCTPYMEHT IMO3HAHUS; (HOPMYIHpPOBATH
BOIPOCHI, (PUKCHPYIOITUE TPOTUBOpPEYHE, MpoOjIeMy, yCTaHABIWBATh MCKOMOE W JIaHHOE,
(dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3HUITUIO, MHEHHUE;

— MPOBOJAUTH  CAaMOCTOSITEJIbBHO  CIUIAHMPOBAHHBIM  DKCIEPUMEHT,  MCCIEJAOBAaHHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOro OOBEKTa, SBIICHUS, MPOIECCa, BHISBICHUIO
3aBUCUMOCTEH MEXTy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU;

— CaMOCTOATEIHHO (OPMYIUPOBATH OOOOIIECHUS W BBIBOABI IO PE3yJbTaTaM MPOBEAEHHOTO
HaOJIOZICHUSI, WCCJICIOBaHMsI, OILICHUBATh JOCTOBEPHOCTh TIOJYYCHHBIX PE3YJIbTaTOB,
BBIBOJIOB M 00OOIIEHNIH;

— MPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, 4 TAKIKE BBIIBUTATh MPEIIIOI0KEHUS O €ro



Pa3BUTUHU B HOBBIX YCIOBHSIX.
Pabora ¢ uapopmarueit:

— BBIABIATH ACPUIUTH UHPOpPMAIMK, JAHHBIX, HEOOXOJUMBIX ISl OTBETa Ha BOMNPOC U AJIs
pELIeHUS 3a1a4H;

— BBIOMpaTh  HWHQOpPMAIMIO W3  HCTOYHHKOB  PA3IMYHBIX  THUIOB, aHAJIU3UPOBATH,
CUCTEeMAaTU3UpPOBaTh U HMHTEPIPETUPOBATh HMHPOPMAIMIO pPA3JIMYHBIX BUAOB U (popm
MIpeJICTaBICHMUS,

— CTPYKTYpHpPOBaTh MHGOPMAIUIO, IPEACTABIATh €€ B Pa3IMYHBIX (hOpMax, UILUTFOCTPUPOBATH
rpaguyuecKu;

— OLEHUBATh HAJIEKHOCTH HHPOPMAIIIH 10 CAMOCTOSATEIBHO CPOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcalibHbIe KOMMYHUKaTHBHbBIE JeicTBus, 00ecreynBaroT
c(hOPMHUPOBAHHOCTH COITUATBHBIX HABBIKOB 00yJarOIIXCSI.
OO6menwue:

— BOCIPUHUMATh U (POPMYIHPOBATh CYXKIEHUS B COOTBETCTBUU C YCIOBUSMHU U IENSIMHU
00IIIEHNS;

— SICHO, TOYHO, TPAMOTHO BBIPQKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS M0 X0y PeIlIeHuUs 3ajau, KOMMEHTHUPOBATh MOJYyYSHHBIN pe3ysbTar;

— B X0j/i¢ OOCYXKICHHsI 3a/1aBaTh BONPOCHI MO CYIIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBI,
pelaeMoii 3a1a4m, BbICKAa3bIBaTh UJICH, HAIICTICHHbIE Ha TOUCK PEIICHHUS,;

— COTIOCTaBIIATh CBOM CYKICHHS C CYXKICHUSIMU JIPYTrUX YIACTHUKOB JIMajIora, OOHAPY>KUBAaTh
pa3auvue U CXOJCTBO MO3UIIUH;

— B KOPPEKTHOU PopMe HOpMyTUPOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

— TMPEACTaBIATH PE3yIbTAThl PEIICHUS 3a]]a41, SKCIIEPUMEHTA, UCCIIEIOBAaHUS, IPOEKTA;

— CaMOCTOATENIbHO BBIOUpaTh (OpMAT BBICTYIUICHUS C Y4ETOM 3a7ad Mpe3eHTAIlluu |
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

— TIOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUIYaJTbHOW pabOThI Mpu
pelieHnr yuyeOHbIX 3a/1ay;

— TPUHUMATh I1€Jh COBMECTHOM JE€ATETHbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboThI, pacmpenensTh BUIBI pabOT, JOTOBapHBATHCSA, OOCYXAaTh MPOILECC W Pe3yabTaT
paboThI; 00001IaTh MHEHUST HECKOJIBKUX JTFOJIEH;

— y4acTBOBaTh B TPYNMHOBBIX (opmax paboTel (0OCYX)aAeHHs, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBD) U UHBIC);

— BBINIOJIHATH CBOIO 4YacTh PabOTHI M KOOPAMHHPOBATH CBOM JEUCTBHS C IPYTUMHU UICHAMH
KOMaH/bl; OIIEHWBATh KAayeCTBO CBOET0 BKJIaJa B OOMIMI MPOAYKT TO KPUTEPHSIM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) YHUBEpcabHBIE PETYJSITUBHBIE —JEUCTBUS, oOecrmeunBaroT (hopMupoBaHHE

CMBICIIOBBIX YCTAaHOBOK W KU3HEHHBIX HABBIKOB JIUYHOCTH.

Camoopranu3zanusi:

— COCTaBJISITh IUIAH, AITOPUTM pEIIeHUs 3aladd, BBIOUPATH CIIOCOO pEIIeHUs ¢ Y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATh
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb:

— BIIaJICTh HABBIKAMHU [TO3HABATEIBHOMN peiiekcun Kak OCO3HAHMsI COBEPILIAEMBbIX ACHCTBUI U

MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTaTOB;



BIQJIETh CHOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJS TpoIlecca U pe3ylbTaTa peHICHUS
MaTeMaTHYeCKOM 3aauH;

NPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IpU PEIICHUU 3a7a4yd, BHOCHUTH
KOPPEKTUBBl B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JIAHHBIX, HAWJIECHHBIX
OIINOOK, BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJbTaTa IEJIU M YCIOBUAM, OOBSCHATh MPUYUHBI JOCTHKCHHS
WIH HEJOCTWKEHHUS PEe3yJlIbTaTOB JACATCNbHOCTH, HAXOAWTh OIMMOKY, JaBaTh OIICHKY
IPUOOPETEHHOMY OIIBITY.

IINIAHUPYEMBIE INPEJMETHBIE PE3VJIBTATEI OCBOEHUA
CUHXPOHU3MPOBAHHOU ITPOTPAMMBI 3A KYPC 10 - 11 KJIACCA

[IpenMeTHBIE pe3ynbTaThl OCBOCHHS paboueli CHHXPOHU3UPOBAHHOM padoueil mporpaMmbl

1o MaTemaTuke npezacTtaieHsl s 10 - 11 kmacca B pamkax KypcoB «Anredpa u Havasa

aHaJIn3a» u <<FCOMeTpI/I$I>>.

OcBoenne y‘IC6HOFO Kypca «Anre6pa " Hadalla MaTEMaTUYCCKOI'o aHaJIn3a» Ha YPOBHC

Cp€aHcro 06mero 06paSOBaHI/I$[ JOJIDKHO obecreynBaTh JOCTUIKCHUC CIICAYIOIINUX ITPEAMCTHBIX

o0p

a30BaTEIbHBIX PE3yIbTATOB:
K konimy o0y4enus B 10 xinacce 00ydaroniuiics MOTYIHT CIIEAYIOUINE TPEIMETHbIC

PE3yNbTaTHI 10 OTAENIBHBIM TeMaM ¢eaepanbHOi padoueit mporpaMmbl yueOHOTO Kypca

«Anredpa 1 Hayala MaTeMaTHYECKOTO aHAIN3a» HAa §a30BOM YpPOBHe:

Yucaa ¥ BEIYUCICHUS:

ONEepPUPOBATh MOHATUSAMM: palMOHAIBHOE U JACHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAs M
JecATU4Has Apo0b, POLIEHTHI;

BBIIIOJIHATh apU(PMETHUECKHUE OMNEepallud C pPAUUOHAIBHBIMU U JEHCTBUTEIbHBIMU
YHCIIaMU;

BBINIOJIHATh MPUOMMKEHHBIE BBIYHUCICHUS, HUCIHOJbB3YyS IpaBWUia OKPYIJIEHUs, [enaTh
MPUKUAKY U OLIEHKY pe3yJibTaTa BbIYMCIECHUI;

OINEepPUPOBATh MOHATHAMHU: CTENEHb C LIEJBIM IOKa3aTellieM, CTaHaapTHas ¢opma 3arucu
JNEUCTBUTEIBHOIO 4YHCIIA, KOPEHb HATypaJlbHON CTENEHH, MCIOJIb30BaTh I10XOJSIILYIO
dbopMy 3amucu JEHCTBUTENBHBIX YMCEN JJs peHIeHHs] TMPaKkTUYeCKUX 3aJad U
IIPE/ICTaBICHUS] JaHHBIX;

OIIEpUPOBATh MOHATHAMU: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOTO YIJIa, UCIOJIb30BATh
3aMMch MPOU3BOIBHOTO yIiia uepe3 00paTHble TPUTOHOMETpHYECKHE (DYHKINU.

YpaBHeHI/IH 1 HCPABCHCTBA:

ONEepUpPOBATh MOHSATUAMM: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO, 1I€JIO€, PALIMOHAIBHOE,
HppaLMOHATILHOE YPAaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHUE;

BBIIIOJIHATE  MpeoOpa3oBaHHUsi ~ TPUTOHOMETPUYECKMX  BBIpQXEHMH W peuiarhb
TPUTOHOMETPUUECKUE YPABHEHHUS,

BBITIOJHATH TPEe0Opa30BaHUs LENbIX, PAllMOHANBHBIX U HUPPALMOHAIBHBIX BBIPAXKEHUHN U
peliaTb OCHOBHBLIC THIIBI MCJIbIX, PAalUOHAIBHBIX W HPPANUOHAIBHBIX ypaBHCHI/Iﬁ n
HEPABEHCTB;

MIPUMEHSTh YpaBHEHHUS] U HEpPaBEHCTBA JJISl PEIIeHUs MaTeMaTHYeCKHX 3a/1ad U 3ajad u3
pa3IUYHBIX 00JIaCTEeH HAyKW U PEATbHOU KU3HH;



MOJICIMPOBAaTh pEalbHblE CHUTYyallMd Ha SI3bIKE aireOpbl, COCTABIATH BBIPAKCHHUS,
YpaBHEHUS, HEPABEHCTBA II0 YCIOBUIO 3aJa4d, HMCCIIENO0BAaTh IIOCTPOEHHBIE MOJEIHU C
HCII0JIb30BaHUEM arrapara aareOpsl.

OyHKIun U rpaduku:

OIIEPUPOBATH MOHATUSAMHU: QYHKIIHS, CIIOCOOBI 3a1aHus (PyHKINH, 001aCTh ONpEaeTICHUS 1
MHOYECTBO 3HaueHUH QyHKIMH, TpapuK QYHKIUH, B3aUMHO 00paTHbIe (PYyHKIINY;
ONEpHPOBaTh MOHATUSAMHU: YETHOCTh M HEYETHOCTh (YHKIMM, HYIMM (QyHKIHH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

MCIOJIb30BaTh Tpadpuku GyHKUIUHN ISl peICHNUs ypaBHEHHIA;

CTPOUTHh M YHUTaTh TpadUKu JUHEHHOW (DYHKUIMH, KBaJPAaTHYHON (QYHKIMH, CTENCHHOW
(YHKIMH C LIEJIBIM TI0Ka3aTeseM;

UCIIONIB30BaTh T'papuku (QYHKIMK UL HCCIEIOBAHUS MPOLIECCOB M 3aBUCHMOCTEH IpH
pemieHnH 3afad W3 APYrUX YYEOHBIX MPEIMETOB W PpEaNTbHON IKHU3HH, BBIPAXKAThH
(bopMynamMu 3aBUCUMOCTH MKy BETHUYNHAMHU.

Hauana matemaTudeckoro aHaiamsa:

ONEpPUPOBATH IMOHATUSAMH: IOCIEIOBATEIbHOCTb, ApU(PMETHUYECKAass M I'€OMETpHUEcKas
IIPOIPECCUN;

OTIEPHUPOBATH MOHATHIMHU: OECKOHEYHO yOBIBAIOIIasi TEOMETPUIECKAsi IPOTPECCHs], CyMMa
0eCKOHEUHO yOBIBAIOIIECH TeOMETPUIECKOM ITPOrPECCUU;

3aJjaBaTh MOCJIE0BATEILHOCTH Pa3IMYHBIMU CIIOCO0AMU;

HCIIOJIb30BaTh CBOMCTBA IMOCIEAOBATEIBLHOCTEN M MPOTPECCUN I PELICHUs] peabHbIX
3aJa4u MPUKJIAJHOTO XapaKkTepa.

MHuoecTBa U JIOTUKA:

ONEPUPOBATH IOHATUAMU: MHOXKECTBO, OIIEPALIMH HAJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapaT JJIs OIIMCaHUs peabHbIX IIPOLIECCOB
U SIBJICHUM, IPU PEIICHUH 3aa4 U3 JPYTUX Y4eOHbIX MTPEIMETOB;

OIIEpUPOBATH MOHATUSAMU: OIIPENEICHHUE, TEOPEMA, CIEICTBUE, JOKA3ATENbCTBO.

K xonmy obyudenus B 10 kmacce oOyuaromuiics MOJIYYUT CIEAYIOIIME MPEeIMETHbIE

pe3yabTaThl MO OTHACIBHBIM TeMmaM (eaepanbHOi paboueil mporpammsl yyeOHOro Kypca

«Anrebpa 1 HayaJla MaTEMaTHYECKOTO aHAJIN3a» HA YIIy0J1eHHOM YpOBHe:

Yucna v BBIYNCIIEHUS:

CBOOOJHO  OMEpUpPOBaTh  MOHATUAMHU:  PALMOHAIBHOE  YHUCIO,  OECKOHEYHas
nepuoandcCKas )IpO6I), IMPONLCHTHI, HPPATUOHAJIBHOC YHCJIIO0, MHOXECTBA pallMOHAJIbHBIX
U IEWCTBUTENBHBIX YUCEI, MOJYJIb AEMCTBUTEIBLHOTO YUCIIA;

IMPUMCHATH JIpO6I/I U TPOUCHTHI IJid PCIICHUA IMPUKIAAHBIX 3adad W3 pa3jIndHbIX
OTpaciell 3HaHUM U peaabHOU KU3HHU;

OPUMEHATh NPUOIMKEHHBIE BBIYMCICHUS, MPABUIA OKPYIJIEHUS, NMPUKUAKY U OLEHKY
pe3ynbTaTa BEIYUCICHUN;

CBOGOI[HO OIICpHUPOBATH MOHATUCM: CTCIICHb C ICJIbIM II0KA3aTCJICM, HCIIOJb30BATh
18(0210.C0P1$20014% 0] (bOpMy 3aI1ucu1 ,Z[el\/'ICTBI/ITeJIBHBIX YUCCII IJId pCHICHUA MPAKTUYCCKUX 3aJiayq
U NPpCACTABJICHUA JaHHBIX;

CBOOOJTHO OIIEPUPOBATH MOHATUEM: apU(PMETHIECKNI KOPEHb HATypalbHOW CTEICHH;



CBOOOJTHO OTIEPUPOBATH MOHITHEM: CTEIICHD C PAIlHOHAILHBIM TTOKa3aTeleM;

CBOOOJTHO ONEPUPOBATh MOHSATHIMHU: JIOTapu(dM 4YHCIA, JECATUYHBIC W HATypalbHbIC
norapumer;

CBOOOJTHO ONEpPUPOBATh MOHATHSAMHU: CHHYC, KOCUHYC, TAHTCHC, KOTAHTCHC YUCIIOBOTO
apryMeHTa,

OTIEpUPOBATH MOHITHSIMH: APKCUHYC, aPKKOCUHYC U apKTAaHTEHC YHUCIOBOTO apryMEHTA.

ypaBHeHI/IH M HEpABCHCTBA:

CBOOOJHO  ONEpUPOBATh  TMOHSATHSAMHU:  TOXKIECTBO, ypPaBHEHHE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPAaBHEHUI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;
OPUMEHATh Pa3IMYHBbIE METOJbl PEIICHUS PAIUMOHAIBHBIX U JPOOHO-PALMOHATBHBIX
YpaBHEHM, IPUMEHSTh METO/I MHTEPBAJIOB JUJIsl pEILICHUs] HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: MHOTOYJIEH OT OJHOM NEepPEeMEHHON, MHOTOWIEH C
HeNnbMA KO3 (GUIMEHTaMH, KOPHH MHOTOWICHA, IPUMEHSTh JIeJIeHHe MHOrOWIeHa Ha
MHOTOUIEH C OCTaTKOM, Teopemy besy u Teopemy Buera s pemenns 3anad;

CBOOOJHO ONEpUPOBATh TOHATHSAMH: CHCTEMa JIMHEHHBIX YpaBHEHWH, MarpwIa,
OTIPENIeNIUTENb MAaTPUIBI 2 X 2 M €r0 TeOMETPUYECKHI CMBICH, MCIIOIB30BaTh CBOICTBA
ompenenuTens 2 X 2 A BBIYUCIEHUS €ro 3HAY€HUS, MPUMEHSATh ONPEACTUTEIH JUIs
peLIeHUsT CHCTEMbl JIMHEWHBIX YpaBHEHHUH, MOJENHUPOBATh peajbHbIE CUTYallUH C
IIOMOILIBIO CHCTEMBl JIMHEHHBIX YpaBHEHMH, MCCIEJOBATh IIOCTPOEHHBIE MOJEIU C
IOMOILBIO MaTPHIL U ONIpeesInTeNel, HHTEepIPETUPOBATh NOJYYESHHBIH pe3ynbTaT;
UCII0JIb30BaTh CBOIMCTBA AEHCTBHM ¢ KOPHIMHU JAJIs TPeoOpa30BaHus BhIPaKEHUIL,
BBIMOJIHATh  MPEOOpa30BaHUsI UYWCIIOBBIX BBIPAKEHUH, COJEpKAIIMX CTENEeHH C
palMOHATILHBIM ITOKa3aTelNeM;

UCIOJIb30BaTh CBOWCTBA norapupmMoB JUIst npeoOpa3oBaHus
Jorapu(pMUUECKUXBBIPAXKEHUH;

CBOOOJTHO  OINEPHPOBATH  TMOHATHAMHU:  HMPpPAIMOHANBHBIC,  IIOKa3aTeNbHBIE |
Jorapu(pMHUUECKUEe YpaBHEHUS, HAaXOIWTh WX PEIICHHS C TOMOIIBI0 PABHOCHIBHBIX
NIEPEX0I0B WJIM OCYIIECTBIISS POBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE  TpUTOHOMETpuYeckue GopMyibl Al MpeoOpazoBaHUS
TPUTOHOMETPHUYECKUX BBIPAKEHHIA,

CBOOOJTHO OIEPHUPOBATH TIOHITHEM: TPUTOHOMETPHUYECKOE YpaBHEHUE, MPUMEHSThH
HeoOXoauMble  (OpMyNBl  JUISL  PEHIEHUST OCHOBHBIX THIIOB TPUTOHOMETPUYECKHUX
YPaBHECHHUI;

MOJICTUPOBATh pPEANTbHBIE CHTYallMd Ha s3BbIKE aireOphl, COCTABISATH BBIPAKCHHS,
yYpaBHEHMsI, HEPABEHCTBA 110 YCIOBMIO 3aJ]auM, MCCIIEJOBATh MOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

OyHKIMH U TpaPUKH:

CBOOOJTHO ONEpUPOBATh MOHATHAMU: (PYHKIUS, CIIOCOOBI 3aMaHHsl (YHKIHUH, B3aHUMHO
obpatHbie  QyHKIUMU, Kommo3uIus GyHKOMHA, Tpaduk (QYHKIUH, BBIMOIHATH
3JIEMEHTapHbIe MTpeoOpa3zoBaHus rpaduKoB PyHKIIHI;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: OOJACTb ONPEACICHUS M MHOXXECTBO 3HAUCHHM
GyHKIMH, HYTH QYHKINT, TPOMEKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOIHO ONEpHUPOBATh MOHATHUAMH: YETHBIE M HEUETHBIC (YHKIUH, TEPHOANYECKHUE
(GyHKLINHU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbl I MUHHUMYMBI (PYHKIIUH,
HanOoJIpIIIee M HAaMMEHbIIIee 3HaYeHNEe (PYHKIIUU HAa IPOMEKYTKE;



CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: CTENEHHas (PYHKIUS C HATypaJbHBIM U LENbIM
nokasaresjeM, TpaguK CTEeHHOW (YHKIMH C HATypaJlbHBIM W IIENBIM IOKa3aTeJeM,
rpaduKk KOpHA Nn-Od cCTenmeHH Kak (yHKIMKM OOpaTHOW CTEMEHHW C HaTypalbHBIM
HOKa3aTeleM;

OIlEpUpPOBATh TOHATUSAMM: JIMHEHHAs, KBaJgpaTHYHAs W JIpOoOHO-TMHEHHAs (YHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJTHO OTEpPUPOBATH MOHATHUSMU: MOKa3aTelIbHAs U JorapupmMuueckas QyHKIHH, UX
CBOMCTBa M IrpadMKH, UCIOIB30BATh UX TPa(UKH IS PEIIeHHs ypaBHEHHIA;

CBOOOJTHO ONEpPUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAs OKPYKHOCTb, ONpEACTICHHE
TPUTOHOMETPUYECKUX (DYHKIHH YHCIOBOTO apryMEHTa;

UCTIONB30BaTh rpaduku QyHKIMN A7 MCCIEIOBAHUS MPOIECCOB M 3aBUCHMOCTEH TpHU
peuIeHu 3a7ad M3 JAPYTMX Y4eOHBIX NpPEAMETOB M PEANbHOW JKU3HH, BBIPAXKATH
bopMynamMu 3aBUCUMOCTH MEK1y BETUIHHAMH;

Hauasna MmaTemMaTH4ecKoro aHajmsa:

CBOOOJTHO ONEPHPOBATH MOHATHIMH: apu(METHUECKass U TE€OMETPHUECKasi mporpeccus,
0OECKOHEUHO yOBbIBaroIIast reoMeTpuuecKas nporpeccus, JIMHENHBIN u
9KCHOHEHIMAIBHBIA POCT, (OpPMYyNa CIOXKHBIX HPOLEHTOB, MMETh IPECTaBIECHUE O
KOHCTaHTE;

MCII0JIb30BAaTh IPOTPECCUM Ul PELLIEHUS PealbHbIX 3a/1a4 IPUKIIAJHOTO XapaKTepa;
CBOOOJHO  OIEpUPOBATh IMOHATHSAMM: IIOCIEAOBATEIbHOCTb, CIIOCOOBI  3aJaHMs
IIOCJIEIOBATEIbHOCTEM, MOHOTOHHBIE M OTPAaHUYEHHBIE MOCIEA0BATEIBHOCTH, IOHUMATh
OCHOBBI 3apOXKJICHHSI MATEMAaTHUECKOT0 aHAJIN3a KaK aHalln3a 0ECKOHEYHO MaJIbIX;
CBOOOJHO ONEpUPOBaTh MOHATUSMU: HENPEPbIBHbIE (PYHKIIMM, TOUKH pa3pbiBa rpaduka
(GYHKIIMH, aCUMITOTHI rpaduka GyHKIUH;

CBOOOJTHO ONEpUpOBaTh MOHATHEM: (YHKIHSA, HENpepbIBHAs Ha OTpe3Ke, MPUMEHSTb
CBOICTBa HEMPEPHIBHBIX (QYHKIIMM JIsl pelIeHus 3a/1a4;

CBOOOJTHO ONEpUpOBaTh MOHATHUSAMM: TIepBas W BTOpas MPOU3BOJAHBIE (DYHKIUH,
KacaTesbHas K rpa@uky QpyHKINY;

BBIYHCIIATh ITPOU3BOJHBIE CYMMBI, NPOU3BEACHUSA, YaCTHOTO M KOMIIO3WLIHMH JABYX
(GyHKLUH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHII;

UCIIOJIb30BAaTh T'€OMETPUUECKUH U (PU3NYECKUIl CMBICT MPOU3BOAHOW [UISl pPELICHHS
3amad.

MHuoecTBa U JIOTUKA:

CBOOOJTHO OTIIEPUPOBATH MOHATUSAMHU: MHOKECTBO, OTIepaIly HaJl MHOKECTBAMH;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapat JUIsl OMUCAHUs PeaTbHbIX MPOIIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4yeOHBIX MPEeMETOB;

CBOOOJTHO ONEpUPOBATh IMOHATUSMHU: OIpEJeIIEHUe, TeOpeMa, ypaBHEHME- CIIEJCTBHUE,
CBOWMCTBO MaTeMaTHYECKOro OOBEeKTa, J0Ka3aTeNbCTBO, PAaBHOCHIIbHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K konmy oOydenmss B 11 kmacce oOydaromuicss TOMYYUT CICIYIONIHE TMPEIMETHBIE
pe3yibTaThl MO OTACIbHBIM TeMaM ¢eaepalbHOli paboueld mporpaMMbl ydeOHOTO Kypca

«Anrebpa 1 Hadajga MaTeMaTUYECKOTO aHAIM32» HA 0230BOM YPOBHE:

Yucia ¥ BEIUMCIIEHUA



OHepI/IpOBaTB ITOHATUAMUN: HaTypaJIbHOe, IIeJI0¢C YHuCJIO, HCIIOJIBb30BATh HpI/I3HaKI/I
JCTUMOCTH IEJIbIX YKCEJ, Pa3JIOKCHUE YHUCIIa Ha MPOCTHIC MHOXKUTEIU IS PEIICHUS
3aa4;

OIIEPUPOBATH MOHATHEM: CTEIICHD C PAIIMOHAIBHBIM ITOKA3aTelIeM;

OTIEPUPOBATH MOHATHAMHU: JOTapU(PM YUCIIA, IECIATUYHBIE U HATYPaJIbHBIC JIOTapU(MBIL.

YpaBHEHHUs U HEPABEHCTBA:

IPUMEHATh CBOWCTBA CTENEHU JUIsl INpeoOpa3oBaHMsl BbIPAXEHUI, ONEpPUPOBATH
MOHATUSIMM: TIOKA3aTEIIbHOE YpPAaBHEHUE U HEPaBEHCTBO, pEIIaTh OCHOBHBIE THIIBI
[I0Ka3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB;

BBINOJIHATE NPEOOpa3oBaHMs BBIPAKEHUM, CoJepXkKalux Jorapu@mel, OrnepupoBaTh
MOHATUSIMH: JIOTapU(MUYECKOE YpaBHEHHE W HEPAaBEHCTBO, pEIIaTh OCHOBHBIC THIIBI
Jorapu(pMUUECKUX ypaBHEHUI U HEPaBEHCTB;

HaXOJUTh PEILIEHUS IPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUN M €€ pellleHue, UCI0JIb30BaTh
CUCTEMY JINHEWHBIX YPaBHEHUH /JIs pELICHUS IPAaKTUYECKUX 3a/1ay;

HaXOJUTh PEUICHMs NIPOCTEHIINX CUCTEM U COBOKYIHOCTEM PAallMOHAIBHBIX YPAaBHEHUU U
HEPaBEHCTB;

MOJICJINPOBaTh pEalbHble CHUTYyallMd Ha s3bIKE aireOpbl, COCTABIATH BBIPAKECHUS,
YpaBHEHHUsI, HEPABEHCTBA U CHUCTEMBI 110 YCIIOBHIO 3a/layM, MCCIIENOBAaTh MOCTPOECHHbIE
MO/JIETH C UCII0JIb30BAHUEM ammnapaTa ajareOpbl.

OyHKIMH U TpaQUKH:

OTIEpUPOBATh TOHATHSIMU: TepUoaAMYecKass (QYHKIUsA, TPOMEKYTKM MOHOTOHHOCTH
(yHKIMH, TOYKU IKCTpeMyMa (PYHKITMH, HAaMOOJIbIIee U HAUMEHbIIIee 3HAUCHUS (PYHKITUN
Ha TIPOMEXKYTKE, UCTIOIb30BaTh UX AJIS UCCIIeOBaHUS (PYHKINH, 3aJaHHON TpaduKoM;
OTMepUpOBaTh  TOHATHSAMHU:  TpadWKKW  TOKA3aTeIbHOM,  JIOTapUOMHUUECKON U
TPUTOHOMETPUYECKUX (DYHKIMH, wH300pakaTh WX HAa KOOPJAWHATHOM IUIOCKOCTH U
WCIIOIB30BAaTh ISl PEIICHUs YPaBHEHUN U HEPABEHCTB;

n300pakaTh HAa KOOPJWHATHOM TUIOCKOCTH TpauKu JIMHEHHBIX YypaBHEHHH W
WCIIOJIB30BaTh UX JJIS PEIICHUS] CUCTEMBI IMHEWHBIX YpaBHEHUI;

UCIONIb30BaTh Tpapuku (PYHKIHMA i HCCIEAOBAaHUS TMPOIECCOB M 3aBUCHUMOCTEH W3
IPYTUX YICOHBIX TUCIUTUIAH.

Hauana MmatemMaTH4eCcKOro aHajau3a:

OTIepUPOBATh MOHATUAMU: HENPEPhIBHAS (PYHKIIKS, TPOU3BOIHAS (PYHKIIMH, UCTIOIB30BaTh
reoMeTpUYecKuil U GU3NYECKUI CMBICI ITPOU3BOIHOM JIJIsl pelIeH s 3a/1a4;

HaXOJUTh NMPOU3BOJIHBIE AJIEMEHTAPHBIX (DYHKUUN, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MPOU3BECHNUS, YACTHOTO (DYHKIIHIA;

UCIOJb30BaTh TMPOU3BOJHYIO JUIS HWCCIEAOBAHUS (PYHKIMHM HA MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB;
HCII0JIb30BaTh MPOU3BOAHYIO JUISl HAXOXACHUS HAWJIy4LIEro PEIIeHUs B MPUKIAIAHBIX, B
TOM YHUCJIE COLMAIBHO-DKOHOMHYECKHX, 3a1a4aX;

OIIEpUPOBATH MOHATUAMU: NMEPBOOOpa3Hasi U MHTErpall, IOHUMATh T€OMETPUUYECKUNA U
(hU3UYECKUI CMBICIT HHTETPAJIa;

HaXOJAUTh NEpPBOOOPA3HBIE IEMEHTAPHBIX (DYHKIMH, BBIYUCIATE MHTErpall Mo Gopmyiie
Hrrotona—Jleionuna;



peliaTh NPUKIAJAHBIC 3a1a4d, B TOM YHUCJIC COUATIBHO-3KOHOMUHNYCCKOIO U (1)I/I3I/I‘ICCKOF0
XapakTepa, CpCACTBAMU MAaTCMATUUCCKOT'O aHaJIM3a.

K xonmy oOyuenuss B 11 kjmacce oOydarOmuiAcs MOMYYUT CIECAYIOIIME MPEIMETHBIC

pe3ynbTaThl MO OTACNbHBIM TeMaM (enepanbHOil pabouell mporpamMmbl y4eOHOTO Kypca

«AureOpa 1 HayaJla MaTeMaTUYECKOr0 aHaIn3ay Ha yIiay0JeHHOM yYPOBHeE:

Yucia U BIYUCIIEHU:

CBOOOZHO ONEpUPOBaTh MOHATUAMU: HATypaJbHOE U II€JI0€ YHUCIO, MHOXECTBa
HATypaJbHBIX U LEJIBIX YHMCEeJI, UCIOJIb30BaTh MPU3HAKH JIEIUMOCTH Lenbix yucen, HOJJ
u HOK HaTypalibHBIX YHCen AJs pelieHus 3a1a4, IPUMEHATh alroput™ EBknnna;
CBOOOJHO OMEpPUPOBATH MOHITHEM OCTATKAa 110 MOJIYJIIO, 3alUCHIBATh HATYpaJbHbIE YUCIIA
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,

CBOOOJIHO OIEPUPOBATh MOHATHIMHU: KOMILJIEKCHOE YHUCIIO U MHOXECTBO KOMIUIEKCHBIX
YHUCe, MPEJCTaBIATh KOMIUIEKCHBIC YUCIIA B aJIreéOpandyecko MU TPUTOHOMETPUUYECKOM
dbopme, BBITIOIHATH apu(METUUECKHUE OTIepaIliy ¢ HUMHU U M300pakaTh HA KOOPAUHATHOM
IJIOCKOCTH.

YpaBHEHHUsI U HEPABEHCTBA:

CBOOOZHO  ONEpUPOBaTh  MOHATUSAMM:  HUPpPALMOHAIbHBIE,  IOKa3aTelbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IMOMOINBIO PABHOCHIIBHBIX
HIEPEXOJIOB;

OCYIIECTBIISATH OTOOP KOPHEH MpU pelIeHUH TPUTOHOMETPUYECKOTO YPaBHEHUS;
CBOOOJTHO ONEPUPOBaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, HPUMEHSTH
HE00X01uMble (OPMYIIBI JUIs PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX
HEPaBEHCTB;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIbHBIE CHCTEMbl M CHCTEMBI-CIEICTBUS, HAaXOAUTh PELICHHUS CHCTEMBbI H
COBOKYITHOCTEH pallMOHAIbHbIX, HPPALIMOHATIBHBIX, IOKA3aTENbHbIX U JOTapu(PMUIECKUX
YPaBHEHHUI U HEPABEHCTB;

pemiath palMoHalbHbIE, MppPAlMOHANbHbIC, IOKa3aTelbHbIe, JOrapUPMHUUECKUE HU
TPUTOHOMETPHUUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COAepKalllie MOTYJIH U TapaMeTphl;
NPUMEHSTh rpaduueckue METOIbl JUIsl PEelIeHHs YpaBHEHUHW W HEPaBEHCTB, a TaKxkKe
3a/1a4 ¢ mapameTpamu;

MOJIEJIMPOBaTh pealibHble CUTyallMd Ha S3bIKe aureOpbl, COCTAaBIATH BBIPAXKEHUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIE0BATh MIOCTPOEHHBIE
MOJIEJIM C WCIIOJIb30BAHMEM ammapara ajireOpbl, HMHTEPIPETUPOBATH IOTYYEHHBIN
pe3yibTar.

OyHKIUYN U TpaduKu:

CTPOUTH TpapuKu KOMIO3UIMH (DYHKIIUN C TTOMOIIBIO SJIEMEHTAPHOTO UCCIIEOBAHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA,

CTPOUTh TEOMETpUYECKHEe o00pa3bl YpaBHCHUH H HEPAaBEHCTB HA KOOPAWHATHOMN
TJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: TPadUKH TPUTOHOMETPHUIECCKUX (PYHKITHIA,
MPUMEHSTH QYHKIIUH JJIsI MOJIETUPOBAHUS U UCCIIEJOBAHUSI PEaIbHBIX MPOIIECCOB.

Hauana MaTeMaTH4ecKoTro aHaIm3a:



— WCHOJB30BaTh MPOW3BOAHYIO [UJIS HCCIENOBaHUS (PYHKIMH HAa MOHOTOHHOCTh H
IKCTPEMYMBHI,

— HAXOAWTh HAMOOJbINIEE M HAUMEHBIIICE 3HaYCHHS (DYHKIIMN HEMPEPHIBHON Ha OTPE3KE;

— UCHOJB30BaTh MPOU3BOAHYIO IS HAXOXKICHHS HAWTYYIIETO PEIICHUs B MPHUKIAIHBIX, B
TOM YHCJIE COLUATbHO-d)KOHOMUYECKUX, 3aJayax, [UIsl OINPEACTCHHUS CKOPOCTH H
YCKOPEHUsI TpoIiecca, 3aJaHHOTO (OPMYIIOH WiTH rpaduKoM;

— CBOOOZHO OIEPHPOBATH MOHATUSAMHU: TEPBOOOpA3HAs, OINPEICIEHHBIA HWHTErpal,
HAXOJHUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (YHKIUI U BBIUUCIISITH HHTETPA IO opMmyIie
Hrrorona—JleliOnuna;

— HAXOAWTH IUIOMIA/IU TUIOCKUX (PUTYp ¥ 0OBEMBI TEJT C TOMOIIBI0 UHTETPAIa;

— HMETh MPEJCTABICHHE O MAaTeMaTHYECKOM MOJCIMPOBAHUU HA TPUMEPE COCTaBJICHUS
i depeHIMATBLHBIX YPaBHEHHUI,

— peuiaTth NPHUKIATHBIC 33]1a44, B TOM YHCIIEC COMUAIBHO-YKOHOMUYECKOTO U (PHU3UIECKOTO
XapakTepa, CpeICTBAMH MAaTEeMaTHYECKOTO aHAIIN3A.

COHEPXAHUE YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'b AHAJIN3A» 10 - 11 KJIACC

10 KJIACC Ba3oBblii ypoBeHb

Yucna v BBIYNCIECHUS

Pamnmonansubie uncna. OOBIKHOBEHHBIE U JCCITHYHBIC APOOU, MPOIEHTHI, OECKOHEYHBIC
nepuoanueckue apodbu. ApudmMeTrnueckue ornepanudd ¢ PalMOHATBHBIMH  YHCIIAMH,
npeoOpa3oBaHusl YHMCIOBBIX BblpaxkeHUU. [IpumeHeHune npobOell W MPOLEHTOB JIs peLICHHS
MIPUKJIAIHBIX 3aJa4 U3 Pa3IMYHbIX OTpaciiell 3HaHUHN U pealbHOM KU3HHU.

JeiicTBuTenpHble yKcaa. PannoHanbHble M MppallMOHATIbHBIE Yncia. ApudmMernueckue
Olepaluu ¢ AeHCTBUTENbHBIMU yucaamMu. [IpuOnnxEHHbIE BHIYMCIECHUS, PaBUIa OKPYIJICHNUS,
MPUKUKA U OLIEHKA Pe3yJIbTaTa BIYMCICHUI.

Crenens ¢ nenbiM nokasareneM. CtanaapTHas (opMa 3amucu JeHCTBUTEILHOTO YKCa.
Hcnonb3oBanue mnoaxonsuie Qopmbl 3amMcu  JEHCTBUTENBHBIX YHCENT JJIs pelleHus
MPaKTUYECKHX 3314 U MPECTaBICHUS JaHHbIX.

Apudmerndyeckuif KOpeHb HaTypaJbHOM cTeneHu. JleHcTBUS C apupMeTHdecKUMHU
KOPHSMH HAaTypaJIbHOW CTEIIEHH.

CuHyC, KOCMHYC M TaHI€HC YHCJIOBOTIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOT'O apryMEHTa.

YpaBHEHMS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPE0OPA30BAHUSL.

[Ipeobpa3oBaHue TPUTOHOMETPUYECKUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIIbL.

VYpaBHeHHe, KOpeHb YypaBHeHUs. HepaBeHCTBO, pelleHue HepaBeHCTBA. Merton
MHTEpBAIOB. PemieHne nenbix U ApoOHO-pallMOHATIBHBIX YpaBHEHHH M HEpaBEeHCTB. Pemenue
HppalMOHATILHBIX YPaBHEHUI U HEPABEHCTB.

PemreHne TpUroHOMeTpU4eCKUX ypaBHEHMU. lIpuMeHeHHEe ypaBHEHMH U HEPaBEHCTB K
PEILICHUIO MaTeMAaTUYECKUX 3a/1a4 U 337a4 U3 pa3IMyHbIX 00JacTell HAYKH U peaJbHOM JKU3HU.

OyHKIUA U TpadhuKu



OyHK1Ms, crocoObl 3aganus GyHkuuu. ['paduk GyHKIHH.

Bsanmuo o6parnbie pyakun. O61acTb ONpeAeIeHNs 1 MHOXKECTBO 3HAYCHUN (DyHKIIUH.
Hynu ¢pyakuuu. [IpoMexyTku 3HaKOMOCTOSTHCTBA. UETHBIC M HEUETHBIE (D)YHKIINH.

CrenenHast GyHKIUS C HATYPaJIbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBolicTBa u rpaduk.

CoiicTBa u rpauk KOpHS N-0i CTETICHU.

Tpuronomerpuueckass OKpPYXHOCTb, ONpEAEICHHE TPUTOHOMETPUUECKUX (YHKLIUH
YHCIJIOBOT'O apryMeEHTa.

Hauana marematndeckoro anaumsa

IlocnenoBarenbHOCTH, CHOCOOBI  3aJaHUsl  IOCJIENOBAaTENbHOCTEH. MOHOTOHHBIE
IIOCJIEZIOBATEIbHOCTH.

Apudmernueckass M TreoMeTpuUYecKas Mporpeccuu. beckoHeyHo  yObIBaromias
reomerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOILIEH M€OMETPUUYECKON IPOrpecCHH.
@opMyna CIOXKHBIX IPOLEHTOB. Mcrnosb30BaHME NMPOTrpecCUr Il PELICHUs pPEANbHBIX 3a]a4
IIPUKJIATHOTO XapaKTepa.

MHOXecCTBa U JIOTHKa

MHoxecTBO, onepauuu Haj MHOxecTBamu. J(marpammel Oiinepa—BenHna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO allapara AJIs OIMCaHWs PEANbHBIX INPOLIECCOB U SBJICHUM, IIPU
pelieHnH 3ajad M3 JApYrux yueOHbIX mpenmeroB. OmpexpeneHue, TeopeMa, CIlEACTBUE,
JIOKa3aTeNIbCTBO.

10 KJIACC ¥Yruay0/eHHblil YPOBEHb

Yucna u BEIYHUCIICHUS

Panmonansubie yncna. OOBIKHOBEHHBIE U JECATHYHBIE IPOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoandeckue apodu. [lpumenenue qpodeit 1 mpoIEeHTOB AJs PelIeHUs MPUKIAIHbIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIEH 3HAHUM U peaIbHOMN JKU3HU.

JlelicTBUTENbHBIE YKclia. PanmoHanbHBIe W UppallMOHAIbHBIE YUCiIa. ApudmMeTnuecKkue
omnepauuu C JIEUCTBUTEIbHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YWCIA M €ro CBOMCTBA.
[TpuOnmxE€HHbIE BBIUMCICHUS, TMpaBWIA OKPYIJICHHs, TNPUKHUIKA U OIEHKAa pe3ylnbTara
BBIYUCIICHU M.

Crenens ¢ nenbiM nokasareneMm. bunom HeroToHa. Micnons3oBanue moaxoasiieit opMel
3aMUCH ACUCTBUTENBHBIX YUCEN ISl pEHICHUS] MPaKTUYECKHUX 3a/1a4 U MPEJICTABIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypajbHOW CTemeHu U ero cBoiictBa. CTemneHbp ¢
palMOHAIBHBIM MTOKA3aTENIEM U €€ CBOMCTBA, CTENIEHD C IEUCTBUTEIILHBIM MTOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa norapudma. JleciTHUHBIE M HaTypajdbHBIE JOTApU(MEI.
CuHyCc, KOCHHYC, TaHI€HC, KOTAHT€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC U
ApPKTaHI'€HC YUCIOBOTO apryMEHTA.

VYpaBHEHUs U HEPABEHCTBA.

ToxxmecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHus. YpaBHEHWE, KOPEHb YpPaBHEHMS.
PaBHOCHIIbHBIE YpAaBHEHUS U YPABHEHUS-CIIEICTBUS.

HepaBenctBo, pemieHue HepaBeHCTBa. (OCHOBHBIE METONBI PEHICHHS IENbIX W JPOOHO-
palMoOHAIbHBIX YPABHEHUI 1 HEPABEHCTB.

MHorouneHns! OT OJHOW NepeMeHHOM. JleleHne MHOTOWwIeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema besy. Muorounens! ¢ nensiMu kodpdunuenramu. Teopema Buera. IIpeobpazoBanus
YHUCJIOBBIX BBIPAKEHUU, COICPKAIINX CTEIIEHU U KOPHHU.

WppaunonaneHble  ypaBHeHHsA. (OCHOBHBIE METOAbl PELICHHUS HPPALUOHAIBHBIX



ypaBHeHuUH. [Ioka3zarenbHbIe ypaBHEHHUS.

OcHOBHBIE METOBI PEUICHHS MTOKA3aTeNbHBIX ypaBHeHUH. [IpeoOpazoBanme BoIpaXeHUH,
comepxkammx Jorapudmsel. Jlorapudmuueckne ypaBHeHus. OCHOBHBIE METOABI PEIICHUS
norapuMUYECKUX ypaBHEHUM.

OcHoBHble TpUronomerpudeckue ¢opmynsl. [IpeoOpasoBaHre TPUTOHOMETPUUYECKUX
BbIpa)KCHMI. PelnieHne TpUrOHOMETPUYECKUX ypaBHEHUM. Pemienue cucrem JIMHEHHBIX
YpaBHEHUM.

Marpunia cuctembl JIMHEHHBIX ypaBHeHUH. OmnpeaenuTens MaTpuilbl 2X2, €ro
F€OMETPUYECKUIM CMBICT M CBOICTBA, BBIUMUCICHUE €r0 3HAUYCHHS, MPUMEHEHHUE OIpeaAeIUTeNs
JUISL PELIEHUS CUCTEMBI JIMHEWHBIX YPABHEHHUI.

Pemienne npukiagHbIx 3a7a4 € [IOMOLIBKO CHCTEMBI JIMHEMHBIX  YPaBHECHUM.
HccnenoBanue IMOCTPOCHHOW MOJENM C IOMOIIBIO Marpull U onpenenutenei. Ilocrpoenue
MaTeMaTUYeCKUX MOJENIed pealbHOM CHUTyallUM C [IOMOULIbI0 YpPAaBHEHUI U HEPABEHCTB.
[IpuMeHeHne ypaBHEHHMII M HEpPAaBEHCTB K PEIICHMI0 MAaTeMaTHYEeCKUX 3aJad W 3aj]ad M3
pa3IMYHbIX 00JacTel HAyKH U peaslbHOM JKHU3HH.

OyHKIMY U TpaduKu

OyHkuwus, crnocoOsl 3aaanua Gynkuuu. B3anmuo oOpatusie ¢pyHkiuu. Kommosunus QyHKIMA.
I'paduk pynknmm. DnemeHTapHbIe mpeodpa3oBaHus rpadukoB GyHknuid. O6IaCcTh ONpeaeICHIS
¥ MHOKECTBO 3HaueHu# ¢yHkumu. Hynmu ¢pynkuuu. [IpomexyTkn 3HakonocTossHCcTBa. YETHBIC M
HeuétHple Qynknun. [lepmogmdeckue GyHKIUU. [IpOMEKYTKHM MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl 1 MUHUMYMBI QyHKIUU. Haunbonbinee u HamMmeHblllee 3HauYeHUs (YHKIUM HA
npoMexyTtke. JIuHelHas, KBaApaTU4Has U JIpOOHO-TMHEHHas QYHKIMHU. DIeMEHTapHOE
WCCIIEIOBAaHKE U TOCTPOCHUE UX IPa(UKOB.

Crenennas ¢yHKIHS ¢ HATypaJbHBIM M LIeJbIM Moka3areneMm. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS n-oil cTemeHu Kak (PyHKUIMU OOpaTHOW CTEMEHU C HaTypaibHBIM
ITOKA3aTEJEM.

[TokazarenbHas u TorapudpmMudeckast GyHKIHH, UX CBOMCTBA U rpaduku. McnonpzoBanue
rpadukoB  QYHKOMA [  pemieHuss ypaBHEHUH. TpuUroHOMeTpuYecKass OKPYXKHOCTb,
orpeeNeHue TPUTOHOMETPUUECKHUX (DYHKITUI YHMCIOBOTO apryMEeHTa.

OyHKIMOHANBHBIE 3aBUCHMOCTH B pealbHBIX IIpolieccax U sBIeHUsX. [ 'paduku
peanbHBIX 3aBUCUMOCTEM.

Hauana maremarnueckoro ananmsa

[TocnenoBarenbHOCTH, CHIOCOOBI 3a/1aHus MOCJIeI0BATEIbHOCTEH. Meton
MaTeMaTU4eCKOW HHIAYKIIUA. MOHOTOHHBIE M OTPAHIUYCHHBIE TTOCIICIOBATEILHOCTH.

HcTopusi BOBHUKHOBEHHSI MaTEMaTHMYECKOIr0 aHaln3a Kak aHaiu3a O0ECKOHEYHO MallbIX
BEJIMYHH.

Apudmerndeckass W TreoMeTpudueckas mporpeccuu. beckoHedyHO — yObIBaroIias
reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO YOBIBAIOIIEH I'€OMETPUUYECKONW MPOTPECCHH.
JIuHEeVHBIM M DOKCHOHEHUMANBHBIM pocT. Yucno e. @opmyna CIOXKHBIX MPOLEHTOB.
Hcnons3oBanue nporpeccuu Jyisi pelieHus: peayibHbIX 3a]a4 MPUKIIATHOTO XapaKTepa.

HemnpepriBHBIE (GYHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI TpaduKoB
¢bynkumii. CoiicTBa (DYHKIMI HEMPEPHIBHBIX Ha OTpe3ke. MeToa MHTEPBAJIOB ISl pEIICHUS
HepaBeHCTB. [I[pruMeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKITUH AJIs pEIIeHUs 3a1ad.

IlepBass u BTOpas mnpousBojaHble GyHKIUKA. OmnpeneneHne, TeOMETPUYECKUH |
¢u3nvyeckuif CMBICI TPOM3BOAHOW. YpaBHEHHE KacaTenbHOW K Tpaduky (QyHKIHH.
[IpousBonubie sneMeHTapHBIX (yHKIUA. [Ipom3BogHAs CyMMBI, TPOU3BEICHUS, YaCTHOTO U



KOMIIO3ULIMHU (DYHKIIUH.

MHoOkecTBa U JOTHKA

MHoxecTBO, omepanuyd HajJ MHOXECTBaMHM M MX cBoWctBa. [(uarpammbl Oiinepa— BenHa.
[IpuMeHeHne TEeOpEeTUKO-MHOXKECTBEHHOIO ammnapara JUis ONMUCAaHHUsS peajbHBIX MPOIECCOB U
SABIICHWH, MpPU peIIeHHH 3aJad M3 APYruxX ydeOHbIX mpenmeroB. OmpexaeneHue, Teopema,
CBOWCTBO MaTeMaTHYECKOTO 00BEKTA, CIEACTBHE, T0KA3aTEILCTBO, PABHOCUIIHHBIC YPAaBHEHHS.

11 KJIACC Bba3oBblii ypoBeHb

Hucna u BEIYKMCIICHHUS.

Hatypanbnble u nensie uncna. [IpuzHaku 1eamMocT LENbIX YACE.

Crenens ¢ pallMOHAIBHBIM Moka3aresieM. CBOWMCTBA CTETICHH.

Jlorapudm uncna. JlecsTHUHBIC 1 HATYPATIbHBIE JTOTAPH(MBL.

VYpaBHEHMsI U HEPABEHCTBA.

[TpeoOpa3oBaHue BbIpaXKEHUH, COJIEpKAIUX JOrapu(Mbl.

ITpeoOpa3oBaHue BbIpaXKEHUH, COJIEPKALUX CTEIIEHH C pallMOHAIbHBIM [TOKa3aTeIeM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS M HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA.

Cucrempl TMHEVHBIX ypaBHEHUH. PelleHne mpukiaaHbIX 3a1ad ¢ IOMOIIBI) CHCTEMBI
JIMHEWHBIX YPABHEHUM.

CucreMbl U COBOKYITHOCTH palliOHAJIHBIX YPAaBHEHUIN 1 HEPABEHCTB.

[IpumeHneHue ypaBHEHMI, CHCTEM U HEPABEHCTB K PEILIEHUI0 MAaTEMaTHYECKUX 3a7ad U
3aJ]a4u U3 pa3IMyYHBIX 00JacTel HAYKU U peabHOM KU3HU.

OyHKIUY U TpaduKy.

Oynkiusa.  Ilepuonmueckne QyHkiuu. IIpomMeXyTkM MOHOTOHHOCTH  (DYHKIHH.
MakcuMymbl 1 MUHUMYMbl GyHKIUH. HauOoinbliee ¥ HauMeHbllee 3HaueHUWE (YHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IPaQUKU.

[Toka3zarenbHas u norapupmuueckas QyHKIHH, X CBOMCTBA U rpadUKu.

Hcnonb3zoBanue rpadukoB GyHKIINN Tl pEIICHUS] YPABHEHUHN U TMHEHHBIX CUCTEM.

Hcnons3zoBanne rpadukoB (PyHKIUI I UCCIETOBAHMS TPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U PEATbHOM KU3HU.
Havana maremMaTndeckoro aHaimsa.

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB /IS pEIIEHUS] HEPABEHCTB.

[TpousBognas pynkuuu. ['eomerprueckuii U pU3NUECKHUI CMBICT TPOU3BOIHOM.

[Ipon3BoHbIE A1eMEHTAPHBIX PYHKIMNA. DOPMYIIbl HAX0XKAECHUS TPOU3BOJHON CyMMBI,
MIPOU3BECHUS M YACTHOTO (DYHKITHIA.

[IpumeHeHre TPOM3BOMHOM K HCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTH |
sKcTpeMyMbl. HaxosxeHrne HanOobIero 1 HAMMEHBIIETo 3HaYeHUs (PYHKIIUU Ha OTPE3Ke.

IIpumeneHre MPOM3BOJHON I HAXOXKAECHUS HAWIyYLIEro pEelIeHMs] B NMPHUKIAIHBIX
3ajayax, JAJs OIpeJesIeHHsl CKOPOCTH IpoIiecca, 3aJaHHOro (popMyJIoi UK rpauKkoMm.

[TepBooOpaznas. Tabmuia nepBooOpas3HbIX.

Huterpain, ero reoMerpuyecknii U (pu3ndecKkuii cMbIC. BpluuciaeHune wHTErpaiga mo
¢dopmyne Hetorona—JIeiiOnuna.



11 KJIACC ¥Yray0/eHHbIi YPOBEHb

Hucna u BEIYKMCIICHHUS.

Hatypanbuble u nenble uyucna. IlpumeHeHHe NPU3HAKOB JEIMMOCTH LEJIBIX YHCEN,
HaumOonbpImi o6t nenutens (manee — HOJl) u Hanmensbiee obmee kpatHoe (manee -HOK),
OCTAaTKOB IO MOJYJII0, aliroput™Ma EBKnnia 1u1s penieHns 3a4a4 B LEJIbIX YUCHIAX.

KommekcHple uucna. AnreOpanueckas W TpPUTOHOMETpUuYecKas (OpPMBbI 3amUCH
KOMIUIEKCHOTO uncia. ApudMeTudyeckre onepanuy ¢ KOMIUIEKCHBIMU unciaamu. M3o0paxenue
KOMIUIEKCHBIX YHMCEN Ha KoopauHaTHOHM miockoctu. @opmyna Myaspa. KopHu n-oil creneHu u3
KOMIUIEKCHOTO uucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCeNl Ui peHIeHHus (PHU3UUECKUX H
reOMETPUUYECKUX 3ajau.

VYpaBHEHUs U HEPABEHCTBA.

Cucrema U COBOKYNHOCTb YpPaBHEHUHM W HEPAaBEHCTB. PaBHOCHUIIbHBIE CHUCTEMBI U
CUCTEMBbI-CIIeICTBHs. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp KOpHEH TPUTOHOMETPUYCCKUX YpPAaBHEHUH C TOMOMIBIO TPUTOHOMETPHUSCKOMN
OKpPY>KHOCTH. PellieHue TpuroHoMeTpu4ecKix HEpPaBeHCTB.

OcHOBHBIE METO/IbI PELLIEHUS TOKA3aTENbHbBIX U JOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIMOHAIHBIX HEPABEHCTB.

OCHOBHBIE =~ METOABl  pPELIEHUS CHUCTEM U  COBOKYIIHOCTEH  paluOHaJIbHBIX,
UppalMOHATBHBIX, TOKA3aTETbHBIX U JIOTApU(MUIECKUX ypaBHEHUH.

YpaBHEeHMs], HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

[IpuMeHeHne ypaBHEHMII, CUCTEM M HEPABEHCTB K PEIICHHI0 MATEMAaTHYECKUX 3a/1ad U
3ala4 U3 pa3IUYHbIX OOJlacTell HayKM W peaJbHOM »KU3HU, WHTEPIPETalus MOIyYEHHBIX
PE3yIbTATOB.

OYHKIMU U TpaUKH.

I'paduk xomnozutinu GyHkimii. ['eomerpuueckue oOpas3sl ypaBHEHUH U HEPABEHCTB Ha
KOOPJAMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue QyHKIIMH, UX CBOICTBA U rpaduKH.

I'padmueckue MeToabl pelleHUs ypaBHEHUN M HEpaBEeHCTB. [ paduueckre METOIbI
pelIeHus 3a1a4 ¢ mapaMeTpamH.

Hcnonb3oBanue rpadukoB QyHKIUN Ui MCCIeI0OBaHUs MPOLIECCOB U 3aBHCUMOCTEH,
KOTOpbIE BOSHHUKAIOT MPH PEUICHUH 3a/1a4 U3 APYTUX YIeOHBIX MPEIMETOB U PEATbHOM KU3HHU.
Hauana maremarnueckoro ananmsa.

[Ipumenenne nPOU3BOAHONW K HCCIEAOBaHHIO (YHKIUH Ha MOHOTOHHOCTh H
sKCTpeMyMbl. HaxoxaeHrne HanOoIbIIero 1 HAMMEHBIIIETO 3HAUeHUH HEMPephIBHON (QYHKITNHN HA
OTpE3KE.

[IpuMeHneHne TpPOU3BOAHOW JIsI HAXOXKJEHUS HAWIYYIIEr0 pEUIeHUsT B MHPUKIAJHBIX
3ajavax, IS OINpeNeNieHHs CKOPOCTH M YCKOpPEHHs Ipolecca, 3aJaHHOro (opMysaod HIu
rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. [lepBooOpaszHbIie dIeMEHTapHBIX
¢dbynkuwmii. [IpaBuia HaxoXIeHUS TEPBOOOPAZHBIX.

HuTterpan. 'eoMeTpruueckuid CMbIC MHTErpajia. Beruuciienne onpeaenéHHoro nuTerpaia
no opmyne Herorona—Jleitoauna.

[IpumeHeHne HHTErpana JUid HAXOXKACHUS IUIOMIAAeH IUIOCKUX (uryp u o0bEMOB
F€OMETPUUYECKUX TEJ.



[Tpumeps! pemennit quddepeHnaIbHbBIX ypaBHEHUH. MaTeMaTnieckoe MOACTUPOBaHNE
peabHBIX MPOIECCOB C MOMOIIBIO AU(GepeHINaTbHBIX YPABHEHUH.



TEMATHUYECKOE INTAHMPOBAHUE YYEBHOI'O KYPCA
10 KJIACC

Ba3osblii ypoBens (70 yacoB)

Yriay6Jennslii yposenb (140 yacoB)

Hasanue paznena (TeMbl)
(4ncio yacoB)

OcHOBHOE coJiep:kaHue pasiena (TeMbl)

Ha3Banue paszzaena (Tembl) (4MCI0
JacoB)

OcHOBHOE cojiepaHue pasjiena (TeMbl)

MHOK€ecTBa pallMOHAIbHBIX
U IeMCTBUTEIBHBIX

yucen. PanronanbHbie
ypaBHEHUS U HEPABEHCTBA
(14 4)

MHOK€ECTBO, OIlEpalliH HAJl MHOKECTBAMH.
[{narpammsl Ditiepa—DBeHHa.
Panponansabie ynciia. OOBIKHOBCHHBIC U
necATUYHBIC IPpOOH, TPOIICHTHI,
OECKOHEUHBIC TIEPUOIUUECKHE JPOOH.
ApudmeTrdeckue onepammu ¢
pallMOHAILHBIMU YU CIIAMU,
peoOpa30BaHMsI YNCIOBBIX BBIPAKCHHM.
[Ipumenenue npoOeit 1 MPOLEHTOB IS
pEIIeHUS IPUKIIAIHBIX 33]1a4 U3 Pa3INYHBIX
OTpaciell 3HAaHUM U peabHOM KU3HU.
JleficTBUTENbHBIC YHCla. PalioHaIbHEIE U
MppaloOHaJIbHbIC YUCTIA.
ApudmeTHIecKue onepauu ¢

e CTBUTEIIFHBIMU YHCIIAMHU.
[TpuOnmkEHHBIE BEIUMCIICHUS, IPaBUIIa
OKPYTJICHUS, TPUKUIKA U OLICHKA
pe3ynbTaTa BHIYUCIICHUH.

ToxxaecTBa M TOXKICCTBEHHEIC
npeoOpazoBaHus. Y paBHEHHE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, penieHue
HEpaBeHCTBA. MeTO1 UHTEPBAJIOB.
Pemenue menbx U [poOHO-pariOHATBHBIX
YpaBHEHUI U HEPABEHCTB

MHOK€eCTBO 1€HCTBUTEIbHBIX
YHCEIL.

MHOTrO4JIEHBI.

PannoHasibHbIE ypaBHEHUS U
HEpaBEHCTBA.

Cucrembl IMHENHBIX ypaBHEHUN
(28 u)

MHOXECTBO, OTIepallii HaJl MHOKECTBAMU
U uX cBoiicTBa. J{uarpammel Diinepa —
Benna. /Ipumenenue meopemuxo-
IMHOJICECMBEHHO20 annapama 0Jis peuieHus
3adau.

Pannonansuble uncia. OObIKHOBEHHbBIE U
necATUYHBIC IPpOoOU, TPOLICHTHI,
OecKOHEUYHbIE IEPUOANYECKUE APOOH.
[Ipumenenue npoOeit ¥ MPOLIEHTOB JUIs
pELICHUS TPUKIaJHbIX 3a1a4.
JleicTBuTENbHBIC Uncia. PalinoHanbHbIEC U
VMppallMOHAJIbHBIE YHCTIA.
ApHupMeTHIecKue orneparum ¢
NeiCTBUTENEHBIMU YcIaMu. Mooyis
OelicmeumenbHo20 YUCia U e2o0 Ceolucmaa.
[IpubnuKEHHBIE BEIYKUCICHUS, TIPABUIIA
OKPYTJICHUS, TPUKUIKA U OIICHKA
pe3yJbTaTa BEIYUCICHUN.

OcHogHble MemoObl peuleHuUs: Yeblx U
OpPOOHO-PAYUOHATILHBIX YPABHEHULL U
HepaseHcme. Muozounenvt om 00HOU
nepemennou. [lenenue Mmnocounena Ha
mMHo20unen ¢ ocmamkom. Teopema be3zy.
IMHnozcounenul ¢ yenvimu ko3guyuenmamu.
Teopema Buema.

\Pewienue cucmem IUHEUHbIX YPAGHEHUIL.
\Mampuya cucmemvl TUHEUHBIX YPAGHEHULL.
Onpedenumens mampuywl 2 X2, e2o
ceomempudecKull CMuLCl U C8OUCMEA,

BbIUUCIIEHUE €20 3HAYEHUA, NPUMEHEHUE




onpeodenumelisi OJis peutenus CUCmeMbl
iuHelinblx ypaeHenuu. Pewenue
NPUKTIAOHBIX 3A0aY C NOMOWBIO CUCTEMbL
VIUHEUHbIX YPAGHEHULL

DYHKIMH U TPaPUKH.
CreneHs ¢ LenbM
rokaszaresieM

(6 )

DyHKIMS, CIOCOOBI 3aJaHUS PYHKIIMH.
B3aumHo oOpatHble pyHkmu. ['padux
byHKIUH.

O06nacTh OnpeeIeHHs] 1 MHOKECTBO
3HaueHud pyHkiun. Hynu ¢pynkium.
[IpoMeKyTKHM 3HAKONTOCTOSTHCTBA. YETHBIE 1
HeuéTHbIe PyHKIMH CTEneHb C LebIM
MoKa3aTesieM.

CranpapTHas ¢popma 3anmucu
NENCTBUTENBHOTO uncia. Mcnonp3oBanue
MOAXOASIICH (POPMBI 3aITUCH
IEICTBUTENBHBIX YACEN U1 PELICHUS
MPaKTUYECKUX 3a/1a4 U NPECTABICHUS
TAHHBIX.

CreneHHas GyHKLUSA C HATYPAJIbHBIM U

DyHKIUH
u rpapuku. CreneHHast PyHKIUS
C 1enbIM nmoka3zatesniem (12 u)

DyHKIUA, CIOCOOBI 3aaHus (YHKITUH.
B3aumHo oOpaTHbIE QYHKIINU.
\Komnosuyus ¢yuxyuii. I'padux QyHKIIUN.
DnemenmapHwle npeobpa308ans.
epaguxos ynxyui. OdnacTh
OTIpeIeIIEHUS] © MHOXKECTBO 3HAYCHHH
¢bynkuuu. Hymn pyaxum. [IpomexxyTku
3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE
byukuunu. Ilepuoouueckue pynkyuu.
\[Ipomedsrcymku MOHOMOHHOCIU DYHKYUU.
\Maxcumymol u MuHUMYMbL PYHKYUU.
\Haubonvuee u naumeHbulee 3HaveHue
dyHKYUU Ha npoMedCcYymKe.

VIunetinas, keaopamuunas u OpooHo-
niuHetinasn QyHKyuu. InemenmapHoe




1eNbIM NokaszaresneM. E€ cBolicTBa u rpaduk

ucciedosanue u nOCmpoenue paghuros
omux ¢hyrKyuil.

CreleHs ¢ 1eabIM IoKa3areneM. bunom
\Hvromona.

Crenennast pyHKIHS C HATYPAIbHBIM U
[IeJIBIM TOKa3zareneM. E€ cBoicTBa n

rpaduk

ApudmeTnieckuil KOpeHb
N—O0l CTEICHHU.
HppannoHaibHbIE
YPaBHEHUS U HEPAaBEHCTBA
(18 u)

ApupMeTHUECKUI KOPEHb HATypaIbHOU

creneHu. JlefcTBus C apupMeTHIECKUMHU
KOPHSIMH N—OW CTEIICHH.

Penienne nppalioHalIbHBIX YpPaBHEHUHN U
HEPABEHCTB.

CaoiicTBa U rpad)uk KOpHS N-0i CTENEHU

Apudmernaeckuit KopeHb N-0i
CTCIICHH.

VppanmoHaIbHbIE YPABHEHUS
(18 u)

ApudmMeTniecKknuii KOpeHb HATYPaIbHOM
CTEIIEHH U €ro CBOICTRA.

[ Ipeobpazosanis yuCI06bIX 8bIPAdICEHUL,
cooeporcawux cmeneHu u KOpHu.
HppaumonanbHble ypaBHeHHUs. OCHOBHbBIE
METO/]Ibl PEIIEHUS UPPALMOHAIIBHBIX
ypaBHEHUU. PagHocuibHble nepexoobl 8
peuteHuu UppayuoHaIbHuIX YPAGHEHUI.
CaoiicTBa 1 rpaduK KOpHS N-0i1 CTENEHH
KaK (QyHKIIMM OOpaTHOMW CTENEHH ¢
HATypaJIbHBIM MOKa3aTelleM

DopMyIIbI TPUTOHOMETPUHU.
Tpuronomerpryeckne
YpaBHEHHUS

(22 u)

CuHYyC, KOCUHYC U TAHT€HC YU CIIOBOTO
aprymMeHTa. ApKCUHYC, apKKOCUHYC H
AQpPKTaHT€HC YHCIOBOI0 apryMeHTa.
TpuronomeTpudeckas OKpyKHOCTb,
OIIPEIEICHUE TPUTOHOMETPUYECKUX
¢byHK1MH yrcnoBoro aprymeHTa. OCHOBHBIE
TPUTOHOMETPHUUYECKHE (POPMYIIBI.
[TpeoOpa3oBaHuE TPUTOHOMETPUIECKHUX
BbIpaKeHUM. Pelienue
TPUTOHOMETPUUYECKHUX YPaBHEHUN

TpuroHoMeTpuyecKue
BBIPKCHUS U YPAaBHEHUS
(22 u)

CuHyC, KOCUHYC, TAHT€HC Y KOTaHT€HC
YHCJIOBOI'O apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHCIIOBOIO
aprymenTa. Tpuronomerpuyeckas
OKPY>KHOCTb, OIIPEIEIICHUE
TPUTOHOMETPHYECKUX (QYHKIUHN YHCIOBOTO
aprymeHnTa. OCHOBHbIE
TPUTOHOMETPUUYECKHE (HOPMYJIBL.
[IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BbIpaKCHUI. Pemenue

TPUTOHOMETPUUECKUX YpaBHEHHM




[loxa3zaTtenbHast QyHKIMSL.
[Toka3aTenbHble ypaBHEHUS

(10 u)

Cmenens ¢ payuoHaIbHbiM NOKA3amMenem u
eé ceolicmea.

[ loxazamenvras yHxyus, eé ceolicmea u
epagux. Hcnonvzosanue epaghura
yHKYUU 0151 peuteHus ypasHeHuil.
[[lokazamenvHble ypasHenus. OcHoGHble
IMemoOobl pewieHUs NOKA3amelbHbIX
ypasHenuti

Jlorapudmuueckas GyHKIUSA.
Jlorapudmuueckue ypaBHeHUs
(18 u)

Vlocapugpm yucna. Ceoticmea noeapughma.
U[ecamuynble u HAMypaivbHble 102apugdmoi.
[[Ipeobpazosanue svipasiceHutl,
cooeparcanux 102apuhmoi.
Vlocapughmuueckas gpynkyus, eé ceoticmea
u epaghux. Hcnonvzosarnue epagpuxa
yHKYUU 0151 peuteHusl YPAGHeHUI.
Vlocapughmuueckue ypasnenus. OcHogHble
IMemoovl pewieHust 102apudhmuyeckux
ypaenenuii. PasnocunbHvle nepexoowl 8
peuteHuu 10eapupmMuyecKux ypasHeHul

[lociieoBaTENLHOCTH U
[pOrpeccuun

(6 9)

IlocnenoBaTeIbHOCTH, CLIOCOOBI 3aJaHUS
[MOCJIE0BATENLHOCTE. MOHOTOHHBIE
[MOCJIEJOBATCIHLHOCTH.

ApudmeTndeckast U TeoOMeTpuUYecKas
nporpeccuu. beckoHeuHo yObIBaroIIas
reOMETPUUYECKAs IPOTPECCHUS.

CyMMa 6€CKOHEYHO YOBIBAIOIIIECH
r€OMETPUUECKON MPOTPECCUM.

Dopmylia CIOKHBIX MPOLEHTOB.

M cnonp30BaHe MPOTPECCUU JIs PEIICHUS
pEANbHBIX 33J1a4 MPHUKJIATHOTO XapaKTepa

[TocnenoBarenbHOCTH
u nporpeccuu (10 1)

[TocnemoBaTenbHOCTH, CIOCOOBI 3a1aHUS
nocienoBarenbHoOCcTed. Memoo
Mamemamuyeckou UHOYKYUu.
MOHOTOHHBIE U OTpaHUYEHHbIE
MOCJIeIOBATENBHOCTH. Mcmopus ananusza
OeCKOHeuHO MAabIX.

ApudmeTrnaeckas ¥ reoMeTpruIecKas
nporpeccuu. beckoneuHo yobIBaromias
reoMmeTpuyeckas nporpeccusa. Cymma
0eCKOHEUHO yObIBarOIel TeOMETPHUECKON
rnporpeccuu. Jlunetinwiii u
DKCnoHeHyuanbHuil pocm. Yucio e.
dopmyiia CI0KHBIX IPOLIEHTOB.
Vcrionbp30BaHKE IPOrPECCUN ISl PELLICHUS

pealIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa




HenpepbiBHbIE GYyHKLNU.
[IponsBoaHas (20 u)

\Henpepvignvie ¢pyHkyuu u ux ceoticmaa.
Touka paspviéa. Acumnmomsi epaghuxos
¢ynxyuii. Ceoticmea (hynkyuii
Henpepvignvlx Ha ompeske. Memoo
UHMEPBanos OJisl peuleHUs HEPAGeHCMa.

[ Ipumenenue ceoiicms HenpepulHbIX
GdyHKYULl 01151 peuteHus 3a0au.

[lepsas u smopas npouzeo0nvie YyHKyuu.
Onpeoenenue, ceomempuyecKuti u
usuecKuli cmMulcit NPOU3B0OHOLL.
Ypasuenue xacamenvroii k epaguxy
@yukyuu. IIpouzsoousvie snemenmapHbix
@yHuxyuii. Ilpoussoonas cymmei,
npou3ee0eHUs, 4acmHo20 U KOMNOSUYUU

dyuxyuil

[ToBTOpeHue, 06001IeHNE,
cucTeMaTHh3anus 3HaHui (4

)

OCHOBHBIE MTOHSTHS Kypca aareOpbl ¥ Hava
MaTeMaTuueckoro ananusa 10 kiacca,
000011IeHNE U CUCTEMATU3AINAS 3HAHUI

[loBTOpEHME,
0000I11IeHHE,
crcTeMaTu3als 3HAaHU!

(29)

OCHOBHBIE TIOHATHSI Kypca alreOpbl U
Hayaj MaTeMaTH4ecKoro ananusa 10
Kj1acca, 0000IIeHNEe U CUCTEMATH3AIMS
3HAHUI




[NOYPOUHOE TEMATHUYECKOE ITNTAHMPOBAHUE KYPCA AJI'EBPA 1 HAUYAJIA MATEMATHUYECKOI'O AHAJIM3A

10 KJIACC
Ba3osblii ypoBens (70 yacoB) Yrayonennslii ypoBens (140 yacoB)

KommuecTBo yacos Tema ypoka Tema ypoka | KommuecTBo yacos
Tema: Muoscecmeo oeiicmeumenvuuix uuceir. Muozounenst. Payuonanvnoie ypasnenus u nepaserncmea. Cucmemot auneunvix ypasnenuii (14u /
28u)

1 Hepens

2 MHOXECTBO, OIlepaluy HaJl MHOKECTBAMH.
[Tuarpammbl Diinepa—DBenHa. PanimonanbHble uncna.

I Ipumenenue meopemuKo-mMHOHCECMBEEHHO20 2
annapama 0211 peweHus 3a0a4d. Mooynw
0eticmeumenbHO20 YUCLA U €20 CBOUCMEA.

2 Hexeas

2 OOBIKHOBEHHBIE U ICCITHYHBIE IPOOH, IPOIECHTHI,
OCCKOHEUYHBIC TIEPUOANYCCKHE APOOH.
ApudmMeTHIecKre onepaluu ¢ paroHaIbHBIMU
YHCIIaMU, TPEOOPa30BAHUS YNCIIOBBIX BRIPAKCHHU.

IMHnozounenul ¢ yenvimu Kodgpuyuenmamu. 2
\MHoeounenvl om 00HoU nepementou. Teopema
\Buema.

3 HeneJs

1 [Ipumenenne qpobei 1 NPOLEHTOB ISl peIlIeHUs
[IPUKJIAJHBIX 3a7a4 U3 Pa3IUYHbIX OTPaACiIed 3HAaHUH U
peaIbHON KU3HMU.

1 JleficTBUTENIbHBIEC YKcia. PallnoHaIbHEIC U
MppalrOHAJIbHBIE YUCIIA.

\MHoeounenvl om 00HOU nepemenHol. [enenue 2
WMHO20UNeHa HA MHO20YAeH ¢ ocmamKom. Teopema
be3zy.

4 nenens

2 Apudmerndeckre ornepamnu ¢ 1eiCTBUTETEHBIMU
quciaaMy. [IpuOamkEHHbIE BBIYMCIIEHUS, TpaBHiIa
OKpYTJICHUS, IPUKUJIKA U OI[CHKA pe3ysbTara
BBIYMCIICHUM.




\Mampuya cucmembol TUHEUHBIX YPAGHEHUUL.
Onpedenumens mampuywl 2 X2, e2o0 2eomempuyeckutl
CMBICT U CBOUCMBA, BbIYUCTEHUE €20 3HAYEHUS,

5 Hemensn

ToxzaecTBa U TOXKAECTBEHHbIE MPEOOPA3OBAHMUSL.
YpaBHEeHHE, KOPEHb YPaBHEHHUS.

Pewienue cucmem nunelinvlx ypasnenui. Ilpumenenue
onpedenumerns OJisi peuleHusi CUCmeMbl TUHELIHbIX
ypasHenuu.

6 Hemeas

HepaBeHcTBO, pemienue HepaBeHCTBAa. MeTos
UHTEPBAJIOB.

OcHogHble MemoObl peuleHus yeavlx U OpoOHO-
PAYUOHATILHBIX YPAGHEHULL U HEPABEHCS.

7 HeneJs

Pemienue nenbix 1 JpoOHO-pallMOHATIBHBIX YPaBHEHUIH
Y HEpaBEHCTB

Peutenue npukiaouwvlx 3a0ay ¢ NOMOWbIO CUCTNEMbL
TUHeUHbIX YPAGHEeHU

Tema: @yuxyuu u zpagpuxu. Cmenennasn yuxyus c yeavim noxkazamenem (6u | 12u)

8 nemens

@dyHK1MsA, criocoObl 3a1aHus GyHKIMU. B3aumuo
oOparnble pyHkuuu. I'padux pynkuun. Odnaacts
OIpeJIeNIeHUs] U MHOKECTBO 3HaUeHU pyHKuuu. Hynu

dbyHKIIIN

[Komnosuyus ¢ynkyuti. nemenmaprvie
npeobpazosanus cpapuxoe GyHKyui.

9 nemeas

CrannaptHas Gpopma 3anucu AeHCTBUTEIHHOTO YUCIA.
Hcnonp3oBanue moaxoasmiei Gopmel 3anucu
I[eﬁCTBHTeHLHBIX YUCECJI IJIA peIJ_IGHI/DI HpaKTI/I‘-IGCKI/IX
3a/1a4 ¥ TPEJICTaBIICHUS TaHHBIX.




[ lepuoouueckue Gdynxyuu. Tpomescymxu 2
lMoHomonHocmu ghynkyuu. Maxkcumymvl u MUHUMY MBI
@yukyuu. Haubonvwee u Haumenvuiee 3HaueHue
@DYHKYUU HA NPOMEINCYIIKE.

10 nepenn

Crenens ¢ nenbiM nokaszareneM. CreneHHas QyHKINS C
HaTypaJIbHBIM U LEJIbIM ITOKa3aTeseM. E€ cBoicTBa
rpaduk

VIunetinas, keaopamuyras u OpoOOHO-TUHEUHAS] 2
@yHrkyuu. Inemenmaproe ucciedo8arue u

nocmpoenue epaguxos smux Qyuxkyuil. bunom
\Hovromomna.

11 nenens

Tema: Apugpmemuueckuii kopensv N-oii cmenenu. Uppayuonanovnvie ypaeuenusn (184 /18u) + 'Y llokazamenvnan goynkyusn. Iloxkazamenvhole
ypasnenusn (10u)
+ VJlozapugmuueckasn ynkyus. Jlozapugpmuuecxkue ypasnenus (8 u uz 18 u)

Apudmernueckuit KOpeHb HaTypaJIbHOM CTENEHU. Apughmemuueckuii kopenv HaMypanrbHOU cmenenu u

eco ceolicmaa.

CmeneHb ¢ payuoHaIbHbLIM HOKA3amenem u eé 2
ceoticmea

12 nenenn

ApudpmeTHueckuii KOpeHb HaTypaJIbHOM CTENeHH. [ Ipeobpazosanus HUCI0BbIX 8bIPANCEHULI,

codepofcau;ux cmeneHu U KOpHu.

IlokazamenvHas yHKyus, eé ceolicmea u pagux. 2

Hcnonvzosanue epaguxa ¢hynkyuu 05 pewseHus
ypasHenuu.

13 nenenn

2 JlefictBuss ¢ apu(METUUYECKUMH  KOpPHAMH  N—Oit

\PasHocuibHble nepexodbz 6 peueruu
CTCIICHHU.

UPPAYUOHAILHBIX YPAGHEHULL

[Ucnonvsosanue epaghuxa yHxkyuu 0Jist petetus 2
nOKA3aMeNbHbIX YPAGHEHULL.

14 nenensn




2 JleiictBust ¢ apudmernueckumu  KopHsAMH  N—oi|Ceoticmea u epaghux kopHs N-oii cmeneHu Kax
CTEIICHHU. @yHKYUuU 06pamHOL cmeneHu ¢ HamypaIbHbIM
nokasamenem
Ilokazamenvhoie ypanenus. OcHoHblE MeMOObl
peuienus noKa3amenbHblX YpagHeH Ul
15 Henens
2 PelieHne nppanOHaIbHbIX YPAaBHEHUN U HEPABEHCTB.
[ lokazamenvhule ypasnenus. OcHOBHbIE MEMOObL
peuienus noKa3amenbHblX YPaeHeH Ul
16 nepenn
2 PerreHne nppaOHaIbHBIX YPABHEHUN U HEPABEHCTB.
Vlocapugpm uucna. Ceoticmea noeapugma.
/[ecamuunble u HaMypaivHsle 102apudmovl
17 nenenn
2 Pemennie nppanmoHanbHbIX YPaBHEHHUH U HEPABEHCTB.
Ilpeobpazosanue svipasiceHull, COOEPHCAUUX
Joeapughmol.
18 nenenn
2 CaoiicTBa 1 rpauk KOpHS n-0il cTeneHu
I Ipeobpazosanue 8bipasicerull, COOepAHCAuUxX
loeapugmol
19 nenens
2 CaoiicTBa 1 rpauk KOpHS n-0i cTeneHu
Vlocapupmuueckasn @pyHxyus, eé ceoucmsea u epapux.
Hcnonvzosanue epaghuxa hynkyuu 0 peuierust
ypaeneHu

20 Hemess

Tema: Tpuzonomempuueckue evipasricenus u ypasuenus (22u | 22qy) + Y Jlozapugpmuueckasn pynxuus. Jlozapugpmuuecxkue ypasnenusn (10u uz 18

u)




+ Y Henpepuvienvie pynxuuu Ilpouszsoonasn (124 u3z 20 u)

CI/IHyC, KOCHHYC U TAHT'CHC YU CJIOBOT'O apryMCHTA

Jlocapugmuueckue ypasHeHus.

21 uenensn

ApPKCUHYC, AapKKOCHUHYC U apKTaHI'€HC
apryMeHTa

YUCJIOBOI'O

OcnosHble MemoOobl peuteHus 102apu@PMu4ecKux
ypasHeHuil.

22 Heneas

Tpuronomerpudeckas OKpyKHOCTb

OcHogHble Memoobl peulenust 102apudMuieckKux
ypasHeHuil.

23 "Hemeis

Tpuronomerpuueckas OKpyKHOCTb

\PasHnocunvhvie nepexoosl 6 peuieHuu
102apugmuyecKux ypasHenuti

24 uenens

OHpeI[eJ'IeHI/Ie TPUTOHOMECTPHUICCKUX
YU CJIOBOT'O apryMCHTa

byHKIMN

Pagnocunvhvie nepexoobl 6 peuleHuu
102apugmuyeckux ypagrenul

25 Heneasn

OcHOBHBIE TPUTOHOMETpHUECKHE (HOPMYIIbI

[Henpepuiguvie pynxkyuu u ux ceovicmsa. Touka
paspuiea. Acumnmomul epaguxos hynKyuil.
Ceoticmea yHKYyuLl HeNpepwbl8HbIX HA OMPE3Ke.

26 Henes

OcHOBHbIE TPUTOHOMETpHUECKHE HOPMYIIbI

(Memoo unmepeanos 0ns peuieHus: HepaseHCms.




27 ueneis

OCHOBHBIE TPUTOHOMETPHUYECKHE (DOPMYIIBI

[ Ipumenenue ceolicme HenpepvleHbIX QYHKYULL 05
peuwienus 3a0au.

28 Hemess

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX  BBIPAKEHHIA.
Pemienrie TpPUrOHOMETPUYECKUX YPaBHEHHI

[lepsasi u 6mopas npou3800Hble QYHKYULU.
Onpeodenenue, 2ceomempudeckutl u u3ULecKUuti CMbiCJl
NnpoU3BO0HOLL.

29 "emens

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX  BBIPAKEHHIA.
Pemienrie TpPUrOHOMETPUYECKUX YPaBHEHHI

Ypasuenue xacamenvrou k epaguxy gynxyuu.

30 Heneasn

[IpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BBIPAKEHUH.
PerreHne TpUroHOMETPUYECKUX YPaBHEHUN

[ IpoussooHbie emeHmaphvlx QyHKYU.

31 "emens

Tema: Ilocneoosamenvrocmu u npozpeccuu (6 u/ 10u) + Y Henpepuvienvie pynxyuu. Ilpouseoonas (6u uz 20 u)

IlocnemoBaTeILHOCTH, CIIOCOOBI 3aIaHus
[10CJIEA0BATENLHOCTEMN. MOHOTOHHEIE
[10CJIEA0BATENLHOCTH

\Memoo mamemamuueckou unoykyuu. MOHOTOHHBIC U
OrpaHUYEHHBIE IOCIE0BATENbHOCTU. Mcmopus
ananuza OecKoHeuHo Manbix.

32 Heneas

Apudmernueckas M TCOMETPUYECKas IPOTPECCHH,
beckoHeuHO yOBbIBaIOIas TeOMETPUYECKast TPOTPECCHS.
Cymma OECKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
[POTPECCHU.




Vlunetinwiii u s3xcnoHenyuatvHuli pocm. Yucno e.
Hcnonvsosanue npozpeccuu 07151 peuieHus peaibhblx
3a0au nPuUKIaoHo2o xapakmepa

33 Hemeasn

@opMmysa  CIOXKHBIX  NpoLEHTOB. Mcmonb3oBanue
[IPOIPECCUU  JUIl  PEIIEHUs  pealbHbIX  3ajad
[IPUKJIaJHOTO XapaKTepa

[ Ipou300Hble S1eMeHMapHbIX YHKYULL.

34 uenensn

Tema: ITosmopenue, 060ouwenue, cucmemamu3zayus snanui (4 u/ 2u) + Y Henpepoignvie pynkyuu. + Ilpouseoonasn (2u uz 20 u)

2

OCHOBHBIC ~TOHATHA Kypca aireOppl ©  Haval
MaTeMaTnueckoro aHamam3a 10 kimacca, o0oOmeHue u
CHCTEMaTH3aIns 3HaAHWI

[ Ipouseo0Has cymMmyl, NpOU38e0eHUs, YacmHo2o U
KOMRO3UYUU YyHKYUil




TEMATHUYECKOE INTAHMPOBAHUE YYEBHOI'O KYPCA
11 KITACC

Ba3zoBblii ypoBenb (102 yacoB) Yriy6JieHHblii ypoBeHb (136 yacoB)

Hasanue paznena (tembl) (OCHOBHOE cojiepKaHuE paszeiia (TeMbl) HasBanue pazzaena (tembl) (uncio [OCHOBHOE COJEpKaHue pasjiesa (TeMbl)

(4ncio yacoB)

JacoB)

Crenenn ¢
PalHoOHAIbHBIM
nokasarteJjieM.
I[loka3arenbHas pyHKUMs.
Iloxa3areabHbIE
YPABHEHHS U HEPABEHCTBA
(124)

Crenens ¢ pallnOHaIbHBIM IOKa3aTEJIEM.
CBolicTBa CTEIIEHU.

[IpeoOpa3zoBanue BhIpAKEHUH,
COJIeprKalINX PallMOHAIBHBIE CTETICHH.
IToka3aTenbHble ypaBHEHUS U
HEPaBEHCTBA.

[TokazaTenbHast PyHKIHMs, €€ CBONCTBA U

rpadux

Jlorapugmuyeckasi
pyukums.
Jlorapugmuveckue
YPABHEHHS U HEPABEHCTBA
(12 u.)

Jlorapudm uncna. JlecaTuanbIe U
HaTypajbHbIE JOrapu(MBbl.
[IpeoOpazoBaHue BEIPAKEHUH,
CoJIepKaLINX JOTapu(MBI.
Jlorapudmuueckre ypaBHEHUS U
HEpaBEeHCTBA.

Jlorapudmuueckas pyHkuus, eé
CBOMCTBa U rpaduK

HNppanuoHajibHble,
NnoKa3areJibHble U
siorapugmmuyeckue
HepaBeHcTBa (24 4.)

OCHOBHBIE METO/IbI PEILICHHUS
MOKa3aTEeIbHBIX U JIOTapU(HMHUUECKIX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIECHUS
MPPALMOHATIbHBIX HEPABEHCTB.
['paduaeckue MeTOIBI pereHus
MPPALMOHATIBHBIX, IOKA3aTEIbHBIX U
orapu(MHUUECKUX YpaBHEHUN U
HEPABEHCTB

Tpuronomerpuuyeckue
(pyHxkuumn 1 ux rpagpuku.
Tpuronomerpuyeckue
HepaBeHcTBA (94.)

Tpuronomerpudeckue GyHKINH, UX
CBOICcTBa U rpaduKu.

[TprMepsl TPUTOHOMETPUUECKHUX
HEPaBEHCTB

I'padpuxn
TPUTOHOMETPHYECKUX
(pyHKmi.
Tpuronomerpuuyeckue
HepaBeHcTBa (16 4.)

Tpuronomerpudeckre QyHKINH, UX
CBOMCTBA U TpaUKH.

OT100p KOpHEH TPUTOHOMETPUIECKUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemennie TpUroHOMETPHUUECKUX
HEPABEHCTB

Kommiaexkcubie ynciaa (10 4.)

KommiekcHbie uncna. Anredpandeckas
U TPUTOHOMETpHUYECcKast (POPMBbI 3aITUCH
KOMILIEKCHOTO YHCIIA.
Apudmernueckue ornepamnuu ¢
KOMIUIEKCHBIMHU YHCIIaAMHU.
N300paskeHre KOMIUIEKCHBIX YHCET Ha




KOOpJAMHATHOM I10ckocTH. Dopmyna
Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOT'O YHCJIa.

IIpuMeHeHrne KOMIUIEKCHBIX YU CEIT IS
peteHust GU3NYECKUX U
TrE€OMETPUUYECKUX 3aa4

IIpousBoaHas.
IIpumenenue
Npou3BOAHOI (24 4.)

HenpepsiBabie pynkuuu. Metosq
WHTEPBAJIOB JJIs PEILICHNsI HEPaBEHCTB.
[Tpon3BonHast GyHKIWH.
['eomeTpuuecKkuii 1 GU3NUECKUI CMBICIT
IIPOU3BOIHOM.

ITpon3BoiHBIE NIEMEHTAPHBIX (HYHKLNH.
[TpousBoaHasi CyMMBI, IPOU3BEACHNUS,
yacTHOro ¢pyHkuui. [Ipumenenue
IIPOM3BOHON K UCCIIEIOBAHUIO (PYyHKLINN
Ha MOHOTOHHOCTb U DKCTPEMYMBI.
Haxoxnenue

HauOOJIBIIEr0 U HAUMEHBIIETO 3HAUEeHUS
¢yHkuu Ha oTpeske. [Ipumenenue
IIPOU3BOTHON JUISl HAXOXKACHHUS
HAWIYYILIEero peuieHus B MPUKIAIHBIX
3a/a4ax, JAJIs ONpeAesIEHUsI CKOPOCTH
npoliecca, 3aJaHHOro (popMyJIoi Uiu
rpadukom

HccaenoBanue pyHKUMM ¢
MOMOIILIO MPOU3BOAHOI (24 4.)

IIpuMeHeHne Npou3BOJHON K
UCcleIoBaHUI0 (PYHKIUI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxxaenue HanOoJIbIIero u
HAaUMEHBIIIETO 3HAUYEHUs
HeNnpepbIBHON (PYHKIIUHN HA OTPE3KE.
IIpuMeHeHne nponu3BOAHOM IS
HaXO0XKJICHHUS HAWTy4Illero perieHus B
MIPUKJIAIHBIX 3a/1a4ax, JUIsl ONpeAeICHUS
CKOPOCTH U YCKOpPEHUS Tpoliecca,
3a1aHHOTO0 (hOPMYJIIOM WITH TpaduKoM
Komnozumus GyHKIuii.
I'eomeTpuueckue o0Opa3bl ypaBHEHUH 1
HEPABEHCTB HAa KOOPAMHATHON
TJIOCKOCTH.

NHTerpaJ u ero
npumenenns (9 4.)

[TepBoobOpaznas. Tabnuua
1epBOOOPA3HBIX.

WHTerpai, reoMeTpu4ecKuii 1
(bu3nUecKuii CMBICI HHTETpaIa.
Brruncnenne unterpana o gpopmyie
Hrrorona—JleiiOauma

[lepBooOpa3Has u unTerpasn (12

4.)

[TepBooOpasHasi, OCHOBHOE CBOMCTBO
nepBooOpasHbIX. [lepBooOpa3Hbie
aneMeHTapHbIX GyHkiui. [IpaBuna
HaXO0XKJICHHUS EPBOOOPA3HBIX.
Nuterpain. ['eomeTpruecknii CMbICIT
UHTerpana. Beruncnenue
OIpeeNIEHHOT0 UHTErpaja no popmyie
Herotona — Jleiibuuna.

[Ipumenenue uHTErpaIa i
HaXO0XKJICHUS IJIOUIAIeH MIIOCKUX GUTyp
1 00BEMOB r€OMETPUUECKUX Tell.
[Tpumepsl perennit




mudepeHInanbHBIX YpaBHEHUH.
MaremaTrnueckoe MOJAEIMPOBAHUE
peabHBIX MPOIIECCOB C ITOMOIIIBIO
mudepeHIaTbHBIX YpaBHCHHHA

Cucrembl ypaBHeHuii (12
q.)

CucreMbl TMHEUHBIX YPaBHEHUH.
Pewenne nmpukiagHeIx 3a1a4

C IOMOUIBIO CUCTEMBI JINHENHBIX
YpaBHEHHUI.

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
HOKa3aTeIbHbIX, JOrapu(pMHUIECKIX
YpaBHEHUI U HEPABEHCTB.
Hcnonb3oBanue rpagukoB GyHKIUHI A71s
peueHusl ypaBHEHUN U CUCTEM.
IIpuMeHeHne ypaBHEHMM, CUCTEM U
HEPaBEHCTB K PEHICHUI0 MaTEMAaTUYECKHUX
3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX o0nacTeit
HAyKU U PEAIbHON KU3HU

CucTeMbl palliOHATbHBIX,
HPPALHOHATbHBIX
MoKa3aTeJbHBIX H
sorapugmMuyecKux ypaBHeHu i
(12 4.)

Cucrema 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJICJICTBHUSL.

OCHOBHBIE METO/IbI PELLIEHUS CHCTEM U
COBOKYITHOCTEW pallOHAIbHBIX,
UPPaLMOHAIBHBIX, IOKA3aTEIIbHBIX U
norapu(MUYECKUX YPaBHCHUM.
IIpumeHeHne ypaBHEHMI, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3NUYHBIX 00J1aCTel HAYKH M PeaTbHOM
KU3HHU, UHTEPIPETALUs MOTYyYEHHBIX
pe3yJIbTaToOB

HatypanbHble u nejble
yncsaa (6 4.)

Harypanbnbie u nienpie yncina B 3aj1a- 4ax
U3 peAIbHOM KU3HH.
[Ipr3HaKu AETMMOCTH LENBIX YUCEI

HarypaJjibHble U 1ejibie
yuciaa (10 4.)

HarypanbHble u 1ienble ynca.
[IpuMeHeHre NpU3HAKOB ACIUMOCTH
nenbix yncen, HOJ[ m HOK, octaTtkoB
10 MOAYJII0, airoput™Ma EBkinia nist
pelieHus 3a/1a4 B IEJIbIX YHCIIax

3amxauu ¢ napamerpamu (16 4.)

PannonaneHble, nppalnoHaIbHBIE,
noKa3aresbHbIe, TorapupMUIECKUe U
TPUTOHOMETPHYECKHUE YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI C [TapaMeTPaMHu.
[Toctpoenue u nccnegoBaHue
MaTEMaTHYECKUX MOJEIIEHN peabHbIX
CUTYAaIlMi C TOMOUIBIO YPABHEHUH,
CUCTEM YPaBHEHUI U HEPABEHCTB C
napaMeTpamMu

[loBTOpEHMeE, 06001IEHHE,
cHCTeMaTH3alnus 3HAHUHI
(18 4.)

OcCHOBHBIE TIOHATHS Kypca anreopbl U
HayaJl MaTEMaTHYECKOr0 aHaJIn3a,
000011IeHAE ¥ CUCTEMATU3ALIMS 3HAHUN

I[loBTOpEHUe, 00001IeHNE,
cucTeMaTu3anus 3Hauuu (124.)

OCHOBHBIC IIOHATHUSA U METOAbI Kypca,
000011IeHNE U cCUCTeEMaTU3allis 3HAHUN




[NOYPOUHOE TEMATHUYECKOE ITNTAHMPOBAHUE KYPCA AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

11 KJIACC

Ba3osblii ypoBens (102 yaca)

Yriy6JieHHblii ypoBeHb (136 yacoB)

KommuecTBo yacos Tema ypoka Tema ypoka | KommuecTBo yacos
Tema: Uncaa u Borunciaenus (15/20 4.)
1 Henensn
1 Harypanbnsle u nenslie uncina. IlpusHaku nenmmoctu
LEJBIX YHCEeT
[IprMeHeHrEe IPU3HAKOB JEIMMOCTH LIEJIbIX YUCET, 1
HOK, HO/I, ocTaTKkoB 110 MO0, aIrOpUTMa
EBkiua uist perieHus 3a/1a4 B LEJbIX Ynciaax
2 CreneHs ¢ palluoOHaJIbHBIM NTOKa3aresieM. CBOMCTBa
CTETICHHU.
2 HeneJst
1 CreneHsb c palloHalIbHBIM MOKa3aTeneM. CBolicTBa
CTETICHHU.
KomruiekcHble uncia. AnreOpanueckas u 1
TPUTOHOMETpHUYECKas pOPMBbI 3aITUCH KOMIUIEKCHOTO
qKCla.
2 [IpeoOpazoBaHne BRIpAKEHHN, CONEPKAIIIX
[paliMOHAaJIbHBIE CTENICHU
3 Henmesst
1 Jlorapudm yucna.
ApudmMeTHIecKHe ornepauu ¢ KOMIUIEKCHBIMU 1
YHCITAMU.
2 JlecsaTHUHBIC U HATYpaATBHBIE JTOTAPHUPMBI
4 uenenst
3 [IpeoOpazoBanme BEIpaXKEHUH, COJCPIKAIINX
norapudmpl
300pakeHre KOMIUIEKCHBIX YUCEN Ha 1

KOOpPAWHATHOM mockocT. @opmyina Myaspa.




5 Hemensn

[Ipeobpa3zoBanue BIpaKEHHM, COAEPKAIINX CTEIICHH C
palMOHATBHBIM [TOKA3aTEJIEeM.

KOpHI/I N-OM CTENEHHU U3 KOMIIJICKCHOI'O YHCIa.
HpI/IMeHeHI/Ie KOMINJICKCHBIX YU CCII IJIA PCIICHUA
(1)I/ISI/II-ICCKI/IX U TCOMCTPUYCCKUX 3a1au.

Tema: YpaBHeHusi u HepaBeHcTBa (24/32)

6 Hemes

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ 1 HCPABCHCTB

PaBHOCHIIBHBIE CHUCTEMBI H CUCTCMBI-CIICACTBHA.
PaBHOCHUIIBHEIC HCPaBCHCTBA

7 Hexeas

[IprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB

OT00p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUH C
[MOMOIIBI0  TPUTOHOMETPUYECKOU OKPY>KHOCTH.
PereHrie TpUroHOMETPUUECKUX HEPABEHCTB

8 nemens

IlokazaTennbHBIC YpaBHCHUWA U HEPABCHCTBA.

OCHOBHBIC MCTOABI pCHICHUS TTOKA3aTCIIbHBIX U
J'IOl“apI/I(I)MI/I‘{CCKI/IX HCPABCHCTB

9 nemeas

HOFapI/I(i)MI/I‘{CCKI/IC YpaBHCHUA U HCPABCHCTBA

OCHOBHBIEC METO/IbI PEIICHHS HPPAIMOHATBHBIX
HEPaBEHCTB.

10 nemenn

CucTeMbl JIMHEHHBIX YPABHEHUIA.

Penienye npuKkIagHbIX 3a1a4 C MOMOILIBIO CUCTEMBI
JIMHEWHBIX YPABHCHUMN.




OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEH palliOHaIbHBIX, UPPALIMOHAIbHBIX,
[MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YpaBHEHHIA

11 nenpenn

[IpuMeHeHne ypaBHEHUHN K PEUICHUI0 MaTeMaTHUYeCKIX
3aJad M 33/a4 U3 PaA3IUUHBIX oOJacTell HayKu |
[peabHOU KU3HU

OCHOBHBIE METO/IBI PELICHHS CUCTEM U
COBOKYITHOCTEH palluOHAIbHBIX, UPPALIMOHAJIbHBIX,
MOKa3aTEeIbHBIX U JIOTapU(YMUIECKUX YpaBHEHHIHA

12 nenenn
[lpumeHeHHEe  CHCTEM  YpaBHEHHMH K  PEHICHHIO
MATCMATUYCCKHUX 3a1a4 n 3a1a4 n3 pasnanHx

oOyacTell HAyKH U peaibHOM KU3HU

ypaBHeHI/ISI, HCPAaBCHCTBA U CUCTEMEI C ITapaMETpaMn

13 nenenn

[IpruMeHeHEe HEPABEHCTB K PELICHUI0 MATEMATUYECKUX
3aJa4 M 3aJad M3 pa3iMuHbIX o00jacTeil Hayku u
peanbHON KU3HU

[IpuMeHeHNne ypaBHEHUI, CUCTEM U HEPABEHCTB K
pPELICHNI0 MaTeMaTHYECKHX 3a]a4 U 3a]1a4 U3
pa3IMYHBIX 00JIaCTe HAYKHU U peallbHOM JKU3HH,

MHTCpIpCTAllUA ITOJTYUCHHBIX PE3YIHLTATOB.

Tema: ®@ynkuuu u rpadpuxu (18/24)

14 nenenn

Oynkuus. [lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIUH.

['paduk komnosunuu GyHkuui. ['eomerpuueckue
00pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAMHATHOM
[JIOCKOCTH

15 nengenn

MakcuMyMbl 1 MUHUMYMBI ¢yHkiuu. HanGonbiiee u




HauMeHbIIIee 3HaueHHe (QYHKIIUU Ha IPOMEXKYTKE.

Tpuronomerpudeckue GyHKIUHU, UX CBOWCTBA U

rpaQuKH.
16 nenens
Tpuronomerpudeckue GyHKINHU, UX CBOWCTBA U
rpaduxu.
['padrueckue MeTObl peIIeHUs] ypaBHEHUH 1
HEPaBEHCTB
17 nenenn

[TokazarenbHas u jorapupmudeckas PyHKINU, UX
CBOCTBA U TpaduKH.

['padrueckue MeTObI pelIeHHs 3a/1a4 ¢
rnapaMmeTpamMu

18 nenpenn

Hcnonb3oBanue rpadukoB GyHKIMHA 1151 pereHus
YPABHEHUH U JINHEWHBIX CHCTEM.

['padrueckue MeTobI petieHus 3a1ad ¢
rapaMeTpamMu

19 nenenn

Vcnonb3oBanue rpadukoB pyHKIMH 1715 UCCIIEJOBAHMUS]
[IPOLIECCOB U 3aBUCUMOCTEN, KOTOPHIE BO3HUKAIOT IIPH
pelleHny 3ajad U3 JPYruxX Y4eOHBIX MPEIMETOB H
peanbHOM KU3HU

Vcnonb3oBanue rpaduKoB PyHKIMH 115
VCCIIEI0OBaHMs NIPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE
BO3ZHUKAIOT MTPH PEILIEHUU 3a/1a4 U3 APYTUX Y4eOHBIX
[IPEIMETOB U PEAJIbHOM JKU3HM.

Tema: Hauana matemaTudeckoro anaau3sa (30/40)

20 Henean

HenpepsiBable pyHKIIMH. METOI HHTEPBATIOB st
pelIeHNs HEpaBEHCTB.




21 Henensn

[IpousBonHas ¢pyHkwu. ['eomeTpudeckuii u
(bu3nYecKuil CMBICIT IPOU3BOTHOM.

["eomeTpruecKuil 1 GU3NIECKUN CMBICIT
[IPOU3BOIHOM.

22 Heneas

[Ipor3BoIHBIE AIIEMEHTAPHBIX (DYHKITHIA

[IpaBuna quddepeHnupoBanms

23 "Hemeias

@opMynbl  HAXO0XKJIECHUSA IIPOU3BOIHOU CYMMB]
GbyHKIHI.

dopmyra MPOU3BOIHON CIOKHON (QYHKIIUN

24 neneasn

DopMyIIBI HAXOKIECHUS MTPOU3BOJHON MPOU3BENCHUS U
JaCTHOTO (DYHKLIMH.

[IpuMeHeHne MpOou3BOIHON K MMOCTPOCHUIO TPAPUKOB
dbyHKIIN

25 "engens

[IpmMeHeHrne TPOU3BOJHON K MCCIEN0BaHUIO (DYHKIMHA
Ha MOHOTOHHOCTb U DKCTPEMYMBI

BoinykiiocTs rpaduka GyHKIMH, TOUKH Iepernda

26 Heneasn

HaXO)K)ICHI/Ie HauOOIBIIEr0 U HAMMEHBIIETO 3HAYECHUS
(yHKIIUU Ha OTpe3Ke

HaxoxxeHre HauOoJbIIero 1 HauMeHbIIEeTo
3HaYeHUH HETIPEePHIBHON (DYHKIIMU HA OTPE3Ke

27 Heneas

[TepBooOpaznas. Tabnwuiia mepBooOpa3HBIX

[IpuMeHeHne HHTerpaia Juist HaX0XKACHMS IUIOIANC

[JIOCKUX GUTYP U 00BEMOB T€OMETPUICCKUX TEI




28 Hemeis

WHTerpai, ero reoMeTpuyecKiii ¥ (PU3NYecKuii CMBICI.
Bbruncnenne uHTerpasia mo  ¢opmyne HbroToHa—
JleliOHnIAa

[Tpumeps! perieHnit qudepeHInaIbHbIX YpaBHEHUH.
MateMaTHueCKoe MOJICIIMPOBAHUE PEATIbHBIX
[TPOIIECCOB C TOMOLIBIO (P PepeHIIHATBHBIX
ypaBHEHUI

29 "emeias

[Ipumenenue MIPOU3BOIHOMN s HaXO0XICHUS]
HaWJy4yllero penieHuss B NPHUKIAJAHBIX 3ajayax, JJis|
ONpeacIICHUS CKOpOCTH npouecca, 3aJJaHHOTO
dhopMyIoit uiu rpadgukoMm

[[pumeHeHre NpOU3BOIHOM JIsl HAXO0KACHUS
HAWJIYYLIErO PEMIEHUs B IPUKIAAHBIX 3a/1a4ax, s
ONpeAeIICHUsI CKOPOCTH MpolLecca, 3aJaHHOTO

dbopmynoit i rpadguxom

Tema: IloBTOpenne, 0000meHne n

cucremarusanus 3Hanmii (15/20)

30 Hemeasn

[ToBTOpEeHME 1O TEME «JIEHCTBUTEIBHBIE YNUCIIA»

HOBTOpeHI/Ie mo Teme «KOMILIIEKCHBIC YHCITIay

31 Heneasn

[ToBTOpenue o teme «CreneHHas GyHKIN»

VppanmoHaIbHbIE YPABHEHHS U HEPABEHCTBA

32 Heneas

HOBTOpCHI/IC mo teMe «lloka3arenpHas q)YHKI_II/IH»

[TokazaTenbHbIE HEPABEHCTBA

33 "emens

[ToBTOpenue o teme «Jlorapuhmuueckast GyHKITHS»




Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA

34 nenens

[loBTOpEHUE
GbyHKIHSDY

1o

TEMC

«Tpuronomerpuyeckas

TpUroHOMETpUUYECKHUE YPABHEHUS U HEPABEHCTBA




CUHXPOHM3UPOBAHHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS»
10 - 11 KJIACC
HEJU N3YUEHUS YYEBHOI'O KYPCA

['eomerpust sABIsSETCS OAHUM U3 0a30BBIX KYPCOB Ha YPOBHE CpPEIHEro o0Iiero o0pa3oBaHus, Tak
Kak oOecreuynMBaeT BO3MOXKHOCTh M3YYEHHUS JAWCLUILIMH €CTECTBEHHO-HAYYHOH HAIPaBICHHOCTH M
OPEeIMETOB T'yMaHMTapHOro uukia. Jlormueckoe MblieHue, (opMuUpyeMoe @pU  HU3YYEHUH
00y4aroIyUMuUCs MOHATUHHBIX OCHOB I'€OMETPUH, NP JOKA3aTeIbCTBE TEOPEM M MTOCTPOEHUM LEMOYKH
JIOTMYECKUX YTBEPXKIEHUH NpU pelIeHUH T'€OMETPUUYECKHX 3a/lay, YMEHHE BBIJBUTATh U ONPOBEPIaTh
TUIIOTE3bl HENOCPEACTBEHHO HCIOJIB3YIOTCS IPU PELICHUM 3a/ad €CTeCTBEHHO-HAyYHOro LMKJIA, B
YaCTHOCTH (PU3MUECKUX 3a7ay.

Lenb ocBoeHHs MporpamMmbl yaeOHoOro Kypca «l'eomeTpus» Ha 6a30BOM YpPOBHe OOy4eHUS —
00111€00pa3oBaTeIbHOE M OOIIEKYJIbTYPHOE Pa3BUTHE OOYUYAIOIIMXCA Yepe3 00eceueHne BO3MOKXHOCTH
npuoOpeTeHNs W KCIOJIb30BAaHMS CHUCTEMAaTHYECKMX TEOMETPHYECKMX 3HAaHMW U JCHCTBUM,
creuu(UYHBIX FeOMETPUH, BO3MOXKHOCTH YCIIEIIHOTO MPOJIOJIKEHUsI 00pa30BaHuUs MO CHELMAIbHOCTSIM,
HE CBSI3aHHBIM C IPUKJIAJHBIM HCIOJIb30BaHHMEM reoMeTpuu. Lleab ocBoeHMs mporpamMmbl yueOHOTO
Kypca «l'eomeTpusi» Ha yriay0J1éHHOM YpPOBHe — pa3BUTHE WHAMBUIYAIbHBIX CIOCOOHOCTEH
0o0yyaroIuxcsl Ipy U3y4E€HUH T'€OMETPUHU, KaK COCTaBIIAIOLIEH mpeaMeTHON obnactu «MaremaTtuka u
uHpOpMaTHKa» depe3 oOecredeHrne BO3MOKHOCTH NMPUOOPETEHHs] W HMCIIOJb30BaHMs 0ojee TIyOOKHX
T€OMETPUYECKUX 3HAHUHM M JCUCTBUH, CIEUM(PUYHBIX T€OMETPUH, ¥ HEOOXOIUMBIX AJISi YCIICUTHOTO
MpoeCCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMAaTHUKH.

JIOCTIIKEHHE 1IEeTH OCBOCHUS MPOTPaMMBI 00€CTIEUNBACTCS PEIIEHUEM COOTBETCTBYIOIIHMX 3a]1ad.
ITpuoputeTHbIMHM 3afayaMu OCBOeHHs Kypca «I'eomerpun» Ha 0azoBom ypoBHe B 10—I11 kiaccax
SBJISIFOTCS:

— (opmupoBaHue TpeACTaBICHUS O TEOMETPHH KaK YacTH MHUPOBOW KYIbTYPHl M OCO3HaHHE e
B3aMMOCBSI3U C OKPYKAIOIIMM MUPOM;

— (opMupoBaHMe NpeACTaBICHUS O MHOTOIpaHHMKAaX W TeJaX BpPALICHHs KaK O BaKHEHIIMX
MaTeMaTHYeCKUX MOJEISIX, TIO3BOJISIONIMX ONKCHIBATE W M3y4aTh pasHble  SBICHUS
OKpY>KaIOILIEro MUpa;

— (opmupoBaHre yMEHHs pPACNO3HABaTh Ha 4YepTEekKax, MOJENAX M B pEaJbHOM MHpE
MHOTOI'PaHHHUKH U TeJla BpaIleHus;

— OBJIAJICHHE METOAAMHU DELIeHMs 3aJad Ha MOCTPOCHHUS Ha M300pa)KEHUSAX MPOCTPAHCTBEHHBIX
uryp;

— (opMupoBaHre yMeHHsS ONEPUPOBATb OCHOBHBIMU IMOHSTHUSMH O MHOTOTPAaHHUKAX M Telax
BpAIEHHUS U UX OCHOBHBIMU CBOWCTBaMH;

— OBJIAJICHHUE AITOPUTMAaMHU PELICHUS OCHOBHBIX THUIIOB 3aja4; (POPMUPOBAHHE YMEHUS POBOAUTH
HECIIOKHBIC JIOKa3aTelbHBbIE PACCY)KICHHS B XOJI€ PEIICHUS] CTEPEOMETPHUYECKIX 3a/1a4 U 33134
C TMPaKTHYECKUM COJICP’KaHHEM;

— pa3BUTHE WHTEIUICKTYaJbHBIX W TBOPYECKHUX CHOCOOHOCTEH OOydJaromuxcs, MO3HABATEIHHOMN
aKTUBHOCTH, UCCIIEIOBATEIbCKIUX YMEHHUH, KpUTUYHOCTH MBIIIUICHUS;

— (opmupoBanne  (YHKIMOHAIBHOW  TIPAMOTHOCTH, pEJIEBAaHTHOH  I'€OMETpUM:  yYMEHHUE
pacro3HaBaTh IIPOSIBICHUS TE€OMETPUUYECKMX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaNbHBIX JKU3HEHHBIX CUTYALHUsIX U IPU U3YYEHHUH JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIHMPOBAaTh MX Ha SI3bIKE I'€OMETPUH M CO3/1aBaTh
TE€OMETPUUECKUE MOJIENH, NMPUMEHSATh OCBOCHHBIH TI'€OMETPHUYECKUH ammapaT Ui peIieHus



MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATH U OL[CHUBATH IOJTY4YEHHBIC PE3YIIbTaThI.

[TpropuTeTHBIMM 3aJjayaMH Kypca T€OMETPHMM Ha YIIyOJI€éHHOM YpPOBHe, DACHIMPSIOIMIMMU U
YCUJIMBAIOIUMU Kypc 0a30BOIr0 YpOBHS, SBJISIOTCS:

— pacumpeHre MPEACTABICHUS O TE€OMETPHHM KaK 4YacTH MHUPOBOM KyJIbTYpbl UM (HOpMHUpPOBaHHE

OCO3HaHMsI B3aUMOCBSI3U FEOMETPUH C OKPYKAIOIIUM MUPOM;

— (opmupoBanue mpencTaBieHHs O MPOCTPAHCTBEHHBIX (HUrypax KaK O BaXHEHIIHMX
MaTeMaTHYECKUX MOJENAX, TO3BOJISIIOIIMX ONMCHIBATH W HW3ydaThb pa3HbIe  SBICHHA
OKpY’KalOIIEero MUpa; 3HaHUE MOHATUIHOIO annapata no paszaeny «CrepeoMeTpus» IIKOJIbHOTO
Kypca reoMeTpuu;

— (opmupoBanre ymeHHs BIIaJETh OCHOBHBIMU MOHSATHSIMH O MPOCTPAHCTBEHHBIX (UTypax U UX
OCHOBHBIMHM CBOMCTBaMH; 3HaHUE TeopeM, (GOpMYyl M YMEHME HX IPUMEHATh; YMEHMs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/ay;

— (¢opMupOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKax, MOJENSIX M B pEaJbHOM MHpE
MHOTOTPAaHHHKH U TeJla BpaIlleHUs; KOHCTPYHPOBATh T€OMETPHUECKUE MOJICIIH;

— (opMupoBaHMe NMOHMMAHUSA BO3MOYKHOCTH AKCHOMATHUYECKOTO IOCTPOEHHUS MaTeMaTHYECKUX
TeopHii; GopMUpOBaHIE TOHUMAHHS POJIH aKCHOMATHKH TIPU MPOBEICHUN PACCYKICHUH;

— (opmupoBanre yMeHHs BIaIETh METOIaMH J0KA3aTEIbCTB M AJITOPUTMOB PEHICHUS; YMEHHUS UX
OPUMEHSATh, NPOBOJUTH J0KA3aTEJIbHbIE PACCYXKAECHUS B XOJI€ PEIIECHUS CTEePEeOMETPUUYECKUX
3ajjay M 3a7ad ¢ INPAKTUYECKUM cofepkaHueM; (OpMUpOBaHHE NPEACTABICHUA O
HEOOXO/MMOCTH JI0Ka3aTeIbCTB MpPU OOOCHOBAaHMM MAaTEMaTHUECKUX YTBEPKICHUH U POJH
AKCMOMATHKH B IMPOBEACHUM IEAYKTUBHBIX PACCYKICHHIA;

— pa3BUTHE M COBEPIICHCTBOBAHWE HWHTEUIEKTYyaJbHBIX M  TBOPYECKMX CHOCOOHOCTEH
0o0yyaroImuxcs, MO3HABATEIILHOM aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBILIIEHHS], UHTepeca K U3YUYE€HUIO T€OMETPUH;

— (opmupoBanue  (yHKIMOHAIBHOW  TPAMOTHOCTH, PpEJIEBAaHTHOM TIEOMETPUHU:  YMEHHUS
pacrio3HaBaTh MPOSIBJICHUS TE€OMETPUUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaybHBIX JKU3HEHHBIX CUTYAIUSX W IMPU U3YUYEHUH JPYIHX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAHUS pEAIbHBIX CHUTYyallMi, HCCIeI0BaHUs
MOCTPOEHHBIX MOJIEJIEH, NHTEPIPETAIIH [TOJIyY€HHBIX PE3YJIbTaTOB.

OcHoBHBIE copepkarenbHble TUHUKA Kypca «['eomerpum» B 10—11 kmaccax: «MHOTOTpaHHHUKI»,
«[IpsiMple W TJIOCKOCTH B HpOCTpaHCTBe», «Tenma BpamieHus», «BekTopbl W KOOpPAWHATH B
IPOCTpaHCTBE» «/IBM)KEHUS B IPOCTPAHCTBE» (Ha yriiyOJeHHOM ypoBHE). POPMHPOBAHUE JOTHUECKUX
YMEHUH pacnpezensieTcs He TOJIBKO IO COJepKaTeIbHBIM JIMHUAM, HO U 110 Toj1aM 00y4YeHHs Ha YpOBHE
CpeaHero oomniero 0opa3oBaHusl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM miiaHe Ha U3y4yeHHE reoMeTpuH Ha 6a3oBoM ypoBHe oTBouTcs 102 yaca: B 10 kiacce, —
68 dacoB (2 Jaca B Hezeno), B 11 kiacce — 34 vaca (1 yac B Hezento ).

Ha uzyuenue yueGHOro xypca «l'eomerpusi» Ha yriay0JeHHom ypoBHe otBoautcs 204 yaca: B 10
kiacce — 102 gaca (3 gaca B Hegeno), B 11 kimacce — 102 gaca (3 yaca B HeIeI0).

IIVIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA
CUHXPOHU3UPOBAHHOM MPOT'PAMMBI KYPCA «TEOMETPHSI» 10 KJIACC



HpeI[MCTHBIe pe3yjabTaThl MH3YUYCHHUSA TI'COMCTPHUU HaA 0a30BOM YPOBHC OpPUCHTHUPOBAHBI Ha

JOCTHKEHHE YPOBHS MaTeMaTHUYeCKON IPaMOTHOCTH, HEOOXOIMMOTO ISl YCIIEHIHOTO PEHIeHUs 3aad B
peasibHOM JKU3HU U CO3/IaHUE YCIOBHM JUIsl X OOMIEKYJIbTYPHOTO Pa3BUTHA.

OcBoenne yueOHOro Kypca «l'eomeTpus» Ha 0a30BOM YpPOBHE CpeIHEro oO0miero oOpa3oBaHUS

JOJDKHO 00eCreunBaTh JOCTH)KEHUE CIIEIYIOIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

Ha 6azoBom ypoBHe

OnepupoBaTh NOHATUSIMU: TOUKA, [IpsiMasi, IIIOCKOCTb.

[IpuMeHTh aKCMOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX IPU PEIIEHUU T'€OMETPUUYECKUX
3a7ad.

OnepupoBaTb NOHATUSAMHU: NAPALIEIIBHOCTh U EPIEHIUKYIIPHOCTD IPAMBIX U IUNIOCKOCTEH.
KnaccugunupoBars B3auMHOE pacronoXeHUe MPSIMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
OnepupoBaTh MOHATUSAMU: IBYTPAHHBIA YToJl, FPaHU ABYI'PAHHOI'O yIia, peOpo JBYTPaHHOTO
yTja; JIMHEHHBIM yroJl ABYrpaHHOIo yIJia; rpalycHas Mepa JByTpaHHOro yria.

OmnepupoBaTh MOHATUSAMU: MHOTOTPAHHHMK, BBIYKJIBIH M HEBBITYKJIbIH MHOIOI'DAaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUIIbHBIA MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (MHMpaMuIa; HpPU3Ma, MPSIMOYTOJbHBIN
napajuiesnenumnesn, Kyo).

KnaccuunupoBaTb MHOTOrpaHHUKH, BbIOMpasi OCHOBAaHUSA I KiaccU(UKaUK (BBITYKIIbIE
U HEBBIYKJIblE MHOI'OIPAHHUKH; IPaBUWJIbHBIE MHOTOIPDAHHUKU; NpPSMbIE U HaKJIOHHBIE
IIPU3MBI, TapAJUICICITUIIEIbI).

OnepupoBaTh MOHATHIMU: CEKYIIasl JIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIIMIIBI IOCTPOCHUSI CEUEHUM, UCTIONb3Yys METO/I CIIE/I0B.

Crpouth ceueHuss MHOIOIPAHHHUKOB METOJIOM CJI€JIOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXKJI€HHWE MEOMETPUUECKUX BEJIMYMH MO o0pas3lam WM allfOpuTMam,
IIPUMEHSISI U3BECTHBIE AaHAIIMTUYECKUE METOJIbI IIPU PELIEHUH CTaHIAPTHBIX MaTEMATHYECKUX
3a/1a4 Ha BBIYMCIICHUE PACCTOSHUNA MEXAY JABYMs TOUYKaMH, OT TOUKHU J0 HPSIMOM, OT TOYKU
710 TJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMHUCS MPSIMBIMU.

Pemarp 3amaun Ha HaXOXJI€HUWE FEOMETPUUECKUX BEJIMYHMH MO o0pas3laM WIM aJlfOpUTMam,
IIPUMEHSISI U3BECTHBIE AaHAIMTUYECKHE METO/BI MIPU PEIICHUN CTaHJAPTHBIX MaTeMaTHYECKUX
3a/1ad Ha BBIYMCIIEHUE YIJIOB MEXAY CKPEIIMBAIOIIMMUCS NPSMbI- MU, MEXAY INpAMON U
IJIOCKOCTBIO, MEXTy IIJIOCKOCTSIMHU, ABYI'PAHHBIX YIJIOB.

Bbruucnare 00bEMBI U IUIOLIAM TTOBEPXHOCTEH MHOTOIpAaHHHMKOB (TpU3Ma, MUpaMuaa) ¢
pUMeHEeHHeM (GOpMYJl; BBIYUCIATH COOTHOLICHHS MEXAY IUIOMAAsIMH MOBEPXHOCTEH,
00bEMaMU 1MOJO0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUSMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPHH;
LEHTP, OChb U TNIOCKOCTh CHMMETPHH (DUTYPBI.

W3BnekaTh, NpeoOpa3oBbIBATh M HHTEPIPETHPOBATH HMH(MOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX UTypax, MpeACTaBICHHYIO Ha YePTEKaxX U PUCYHKaX.

[IpumensaTs reomerpuueckue (akTbl JUId  PELICHUs  CTEPEOMETPHUYECKUX  3ajad,
IPEIIOJIaraloIluX HECKOJIbKO 1IaroB PeleH s, €CIIM YCIOBHsI IPUMEHEHHs 33aJaHbl B BHOM
dopme.

[IpumeHsATh OpOCTEMIINE MPOTrPAMMHBIE CPEICTBA U BJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHCTEMBI IIPU PEIIEHUHU CTEPEOMETPUUECKHUX 3ajau.

IIpuBoauT, DIpUMEPBI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC U KHU3HH,



pacro3HaBaTh POSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJIy4CHHBIC 3HAHUA Ha IPAKTUKE: AHAIU3UPOBATH DPEAJNBHBIE CUTyallUd H
IIPUMEHATh W3Y4YEHHBbIE IIOHATHS B IIPOLECCE IIOMCKA pPEUICHUS MaTeMaTH4eCKU
copMynupoBaHHOW TPOOIEMbI, MOJCTUPOBATh PEaJbHBIE CUTYAIlMH Ha S3BIKE T€OMETpPHUHU,
HCCIIEA0BATh ITIOCTPOCHHBIE MOJEIH C UCIOJBb30BAHUEM I'€OMETPUYECKUX MTOHATUI U TEOPEM,
anmapara anreOpbl; pewmarbh I[PaKTUYECKHE 3a/auyd, CBS3aHHbIE C HAXOXKACHUEM
F€OMETPUYECKHUX BEIUYHH.

Ha yriy0sienHoM ypoBHe

CB00O/HO OmMEpHPOBATH OCHOBHBIMH IMOHATUSIMH CTEPEOMETPUU TPH PEIICHUH 3a7ad |
IIPOBEIEHUU MaTEMaTUYECKUX PACCYKICHUH.

[IpyMeHATh aKCHOMBI CTEPEOMETPUU M CIEJACTBHUA U3 HUX IPHU PELICHUU NeOMETPUYECKHUX
3ajay.

KnaccupuuupoBaTe B3aUMHOE pPACIONIOKEHHE HPSIMBIX B IPOCTPAHCTBE; IUIOCKOCTEH B
IIPOCTPAHCTBE; NPSAMBIX U IIIOCKOCTEH B IPOCTPAHCTBE.

CB00O/IHO oONEpUpPOBATh IMOHATUAMH, CBA3aHHBIMH C YIJIaMM B IPOCTPAHCTBE: MEXIY
MPSIMBIMU B IPOCTPAHCTBE; MEXY MPSMOI U MJIOCKOCTHIO.

CB0060HO ONEpUPOBATH MOHATHIMM, CBSI3aHHBIMHU C MHOT'OI'DAHHUKAMH.

CB0oOOHO pacno3HaBaTh OCHOBHBIE BUABI MHOTOIPAaHHUKOB  (IIpU3Ma, MUpaMUAa,
IPSMOYTOJIBHBIN Hapajulenenumnes, Kyo).

KnaccugummpoBars MHOrOrpaHHUKH, BRIOMPAsi OCHOBAHUS [T KIaCCH(PUKAIIH.

CBoOosHO  omepupoBaTh  MOHSATHSIMM, CBSI3aHHBIMM € CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO.

BoinonHATe mapanienbHoe, LEHTPAIIbHOE U OPTOTOHAJIbHOE MPOEKTHpOBaHUE (pUryp Ha
IUIOCKOCTB; BBIMOJIHATH H300pakeHUs! PUryp Ha TIOCKOCTH.

Crpouth ceueHUss MHOTOIPAHHUKOB pA3JIMYHBIMU METOAAMH, BBINOIHATH (BBIHOCHBIE)
IJIOCKHME YEPTEkKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y.
Bbruncnare  1uiomaaM  MOBEPXHOCTEH ~ MHOTOIPAaHHUKOB — (MIpU3Ma,  NUpaMuaa),
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (DOPMYIL.

CB00OHO OnEepHUpOBaTh MOHATUSIMH: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh
CUMMETPUU; UEHTP, OCh U IUNIOCKOCTh CHMMETPHH (PUTYpHI.

CB0OOOIHO oOmepupoBaTh MOHATUSMH, COOTBETCTBYIOIIMMM BEKTOpPaM M KOOpJAWHATaM B
IIPOCTPAHCTBE.

BoInonHATE AeMCTBUSI HAJl BEKTOPaMHU.

Pemarp 3amaun Ha J0Ka3aTeNbCTBO MaTEMaTHUYECKUX OTHOUIEHMH M HaXOXKIEHHE
reOMETPUUYECKUX BEJIMYMH, MPUMEHsS] U3BECTHBIE METOAbl MPHU PELIEHUH MaTeMaTHYeCKUX
3aJ1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJIOKHOCTH.

[IpumensTh npOCTENIINE NPOTrpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI MPU PELIEHUN CTEPEOMETPUUECKUX 3ajau.

W3BnekaTh, npeoOpa3oBbIBATh M WHTEPHPETHUPOBATH MH(YOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTrypax, MPeICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

[IpuMeHATh MONyYeHHbIE 3HAHMS Ha IMPAKTUKE: CPABHUBATh M AHAJIM3MPOBATH PEATbHbBIC
CUTYalluy, IPUMEHATh W3YYEHHBIE MOHATUS B IMPOILECCE MOMCKA PELICHUS MAaTeMaTHYECKU
copMynUpOBaHHOW TPOOIEMbI, MOJCTUPOBATh pPeajbHBIE CUTYAIlMH Ha S3bIKE T€OMETpPHUHU,
HCCIIEI0BATh TOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM T'€OMETPUUECKUX TIOHATUN U TEOPEM,
anmapara aireOpbl; pemaTh MpPaKTHYECKUWE 3a/auyd, CBS3aHHBIE C HAaXOXKICHUEM



F€OMETPUUYECKUX BEIHUHMH.
Nwmetrs mpencraBiieHuss 00 OCHOBHBIX 3TallaX pPa3BUTUS T€OMETPUU KaK COCTaBHOM 4YacTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

INVIAHUPYEMBIE ITPEIMETHBIE PE3YJbTATBI OCBOEHUA

CUHXPOHU3HUPOBAHHOM ITPOI'PAMMBI KYPCA «TEOMETPHSI» 11 KJIACC

[IpenMeTHble pe3ysibTaThl M3yuYEHUS T€OMETpUM Ha 0a30BOM ypOBHE OpPUEHTUPOBAaHbl Ha

AOCTHIKCHUC YPOBHA MaTeMaTHUECKO rpaMOTHOCTH, H€O6XO[[I/IMOFO AJid YCIICHIHOI'O pCUICHUA 3a4a4 B

peasibHOM JKU3HU U CO3/IaHUE YCIOBHM JUIsl X OOMIEKYJIbTYPHOTO Pa3BUTHA.
OcBoenne yuebHoro kypca «l'eomerpus» Ha 0a30BOM YpPOBHE CpETHEro OOIero oOpa3oBaHUS

JOJIXKHO obecneunBaTh AOCTMIKCHUC CIICAYIOIHX ITPCAMETHBIX 06pa3OBaTeJII)HBIX PE3YyIbTATOB!

Ha 6a3oBom ypoBHe

OnepupoBaTh HOHATUSAMM: TOUYKA, IPSIMast, IJIOCKOCTb.

[IpyuMeHATh aKCHOMBI CTEPEOMETPUU M CIEJACTBHMS U3 HUX INPH PELICHUH IeOMETPUYECKHX
3ajay.

OnepupoBaTh NOHATHAMMU: NAPAJIETIHOCTD U MEPIEHAUKYISIPHOCTD NMPSAMBIX U IJIOCKOCTEH.
KnaccugummpoBars B3anMHOE pactioNoXeHUE MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE.
OnepupoBaTh NOHATUAMU: JABYIPAaHHBIM yrojl, paHy JIBYIPAaHHOTO yIia, peOpo BYIpaHHOTO
yIJ1a; TMHEHHBIN YroJl ABYTPAaHHOI'O YIJIa; TpajlycHas Mepa IByTpaHHOro yria.

OmnepupoBarh MOHATHAMHU: MHOTOTPAaHHHK, BBIMTYKIBI WM HEBBITYKIBIA MHOTOIPAaHHUK,
3JIEMEHTBI MHOTOTPAHHUKA, TPaBUJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (NUpamMuaa; OpuU3Ma, HPSIMOYTOJIbHBII
napajuiesienumne, Kyo).

KnaccupunupoBaTe MHOTOrpaHHUKY, BBIOMpAasi OCHOBaHMS JJIsl KJIACCU(UKALUU (BBITYKJIbIE
¥ HEBBINTYKJIbIE MHOTOTPAaHHHWKH, NpPaBWIbHBIE MHOTOTPAaHHHUKH, TIPSMBbIE W HAKIOHHBIC
MIPU3MBI, TApaJIeJIEUIE Ibl).

OnepupoBaTh NOHATHIMU: CEKYIIAsl IJIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YSI METO/ CIIEI0B.

CTpouTh ceueHHs: MHOTOIPAaHHMKOB METOJOM CIIEJIOB, BBIIOJHSATH (BBIHOCHBIE) IUIOCKHUE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxXOXJIE€HHWE M€OMETPUYECKHX BEJIMYMH MO o0pas3lam WM alropuTMawm,
MIPUMEHSS] U3BECTHBIE AHAIMTUYECKUE METOBI IIPU PEIIEHUH CTaHJAPTHBIX MaTeMaTHYeCKHX
3aJja4 Ha BBIYMCIICHUE PACCTOSHHUM MEX]y IBYMs TOYKAaMH, OT TOUKH JIO0 MPSIMOM, OT TOUKU
710 IJIOCKOCTH, MEXKAY CKPEIIUBAOIIUMHUCS MTPSMBIMU.

Pemrate 3amaun Ha HaXOXXJIEHHE T€OMETPUUYECKUX BEIMYUH MO 00pas3laMm WM alropuTMam,
MIPUMEHSISI U3BECTHBIE aHAIMTUYECKUE METOJIbI IPU PELIEHUH CTaHIaPTHBIX MaTeMaTUYECKUX
3aJja4 Ha BBIYMCICHHE YIJIOB MEXKIY CKpPEIIMBAIOUIMMHCSA MPSMBI- MU, MEXIY HpPSIMOH U
IJIOCKOCTBIO, MEXTY MIIOCKOCTSAMU, IBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI M IJIOMIAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUpaMuja) C
IpPUMEHEHHEM (POpPMyJI; BBIYUCIATH COOTHOLIEHUS MEXIy IUIOMAAIMU ITOBEPXHOCTEH,
00béMaMu 1MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MNIOCKOCTh CHMMETPHH;
LEHTP, OChb U TNIOCKOCTh CHMMETPHH (DUTYPBI.

W3Bnekarb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh MH(MOPMALMIO O NPOCTPAHCTBEHHBIX



reoMeTprUeCKuX QUTypax, IpeJCTaBICHHYIO Ha UepTeXax U PUCYHKaX.

[IpumensTs reomerpudeckue (akThl JUIs  PEIICHHs  CTEPEOMETPHUYECKUX  3ajad,
npeanojararomux HECKOJIbKO IIaroB pCuICHUsA, €CJINU YCIOBUA NMPUMCHCHHA 3alaHbl B SIBHOU
dopme.

[IpuMeHATH mpocCTEWIIME NPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPUYUCCKHX 3a/1ad.

[IpuBoguTe mHpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPONE U KU3HHU,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[TpuMeHATh TMONyYCHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH pPEAbHBIC CUTYAIlMd |
IMPHUMCHATH HN3YUCHHBIC IIOHATUA B mponecce IorucCKa pPCIICHHUA MaTeMaTHn4YCcCKnu
chopMyITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh pPeallbHBIC CUTYallMd Ha S3bIKE T€OMETPHH,
MCCIIEIOBATh MTOCTPOCHHBIC MOJICIH C UCIOIb30BAHUEM I'€OMETPHUCCKUX TOHATHIH M TEOPEM,
anmaparta aiareOpbl; pemarb MPaKTUYECKHE 3a/add, CBS3aHHBIE C HAXOXJICHUEM
rEOMETPUYCCKUX BEITHUHH.

Ha yray6;iennom ypoBHe

CB00OIHO OmMEpHPOBATH OCHOBHBIMH IMOHATHUSIMH CTEPEOMETPUU TIPU PEIICHUH 3a7ad |
IIPOBE/ICHUU MAaTEMaTUYECKUX PACCYkKIECHUH.

[IpyuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBHMS U3 HUX INPH PELICHUH IeOMETPUYECKHX
3ajay.

KnaccuuiupoBarh B3auMHOE pacIloIOKEHUE MPSIMBIX B MPOCTPAHCTBE; IIOCKOCTEH B
MIPOCTPAHCTBE; MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

CB0O0OOJHO oOmepupoBaTh MOHSATUSMH, CBSI3aHHBIMU C yIJIaMM B IPOCTPAHCTBE: MEXIY
MPSIMBIMU B IPOCTPAHCTBE; MEXKY MPSMOI U MJIOCKOCTHIO.

CB0001HO ONIEpUPOBATH NOHATUAMHU, CB3aHHBIMHU C MHOTOTPaHHUKAMHU.

CB0OOJHO  pacro3HaBaTh OCHOBHBIE BMJbl MHOTOIPDAaHHHUKOB  (TIpU3Ma, MHpaMHJa,
IPSIMOYTOJIbHBIN Mapasienenunen, Kyo).

KnaccugunupoBatb MHOrOrpaHHUKH, BBIOMpasi OCHOBAHUS [T KIacCU(UKAIIH.

CBoOosHO  omepupoBaTh  MOHSATHSIMM, CBSI3aHHBIMM € CEYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO.

BoinonHATe mapanienbHoe, EHTPAIIbHOE U OPTOTOHAJIbHOE NMPOEKTHpOBaHUE (puUryp Ha
IJI0CKOCTh; BBIMOJIHITH U300paXkeHUs! GUTYp Ha TIOCKOCTH.

Crtpouth ceueHUs] MHOTOIPAHHUKOB pA3JIMYHBIMU METOJAMH, BBINOIHATH (BBIHOCHBIE)
IJIOCKHME YePTEekKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.
Bbluncnsare  miomaaM  MOBEpXHOCTEM  MHOTOTPaHHUKOB — (TMpH3Ma,  MUpaMHJa),
TeOMETPHUECKUX TeJI C IPUMEHEHHEM (HOpMyIL.

CB000/IHO ONIepUpPOBATh MOHATUSMH: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U TIOCKOCTh
CUMMETPHUH; LIEHTP, OCh U IJIOCKOCTh CUMMETPHH (DUTYPHI.

CB00OOHO ONEpHpPOBATH TMOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE.

BoInosHATE AEHCTBUS HAJl BEKTOPaMHU.

Pemarp 3agaun Ha JOKa3aTENbCTBO MAaTEMaTHYECKMX OTHOLIEHMM M HaXO0XKJIEHUE
IeOMETPHUECKUX BEJIMYUH, NMPUMEHSAS HU3BECTHBIE METOABI IPU PELUICHUH MaTeMaTHYECKUX
3a]1a4 MOBBIILIEHHOT'O U BBICOKOTO YPOBHS CJIOKHOCTH.

[IpumensTh npOCTENIINE NPOTrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3aau.



— H3Bnekath, npeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKAX.

— IIpuMeHATh TOJIyYEHHBIE 3HAaHUS HA NPAKTUKE: CPABHUBATh M AHAIM3UPOBATh pPEAJIbHbBIC
CUTYyallu¥, IPUMEHATh W3YUYCHHBIE MOHATUS B MPOLECCE MOMCKA PELICHUsS MaTeMaTH4EeCKU
copMynUpOBaHHOW TPOOIEMbI, MOJCTUPOBATh PEaJbHBIE CUTYAIlMH Ha S3BIKE TEOMETpPHUHU,
HCCIIEI0BaTh IOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAHUEM T'€OMETPUUECKUX TOHATUN U TEOPEM,
ammapara anreOppl; pemarbh MPaKTHYECKUE 3a/auyd, CBS3aHHBIE C HAaXOXKICHHUEM
re€OMETPUUYECKUX BEJINYMH.

— Hwmertb mpencrtaBieHuss 00 OCHOBHBIX 3Tamax pa3BUTHUS T'€OMETPUU KaK COCTABHOM YacTH
¢byHIamMeHTa pa3BUTHS TEXHOJIOTUH.

COAEPKXAHUME YYEBHOI'O KYPCA «'EOMETPUSI» B 10 KIACCE
Ha 06a3oBom ypoBHe

[IpsiMbIe U MIIOCKOCTU B IPOCTPAHCTBE

OcHOBHBIC TIOHATHUSI cTepeoMeTpuu. Toduka, mpsiMasi, TIOCKOCTh, MPOCTpaHCTBO. [loHsTHe 00
AKCOMAaTHUYECKOM IIOCTPOCHHHM CTEPEOMETPUHU: AKCHUOMBI CTEPEOMETPUU U CIEJICTBUS M3 HUX.
B3auMHOe pacnosio)keHHME TOpsIMBIX B MPOCTPAHCTBE: IEPECEKAOUINECs, MapajlieJbHble U
CKPELIUBAIOIINECS MPSIMBbIE.

[lapamienpHOCTh NPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: IapajUlelibHblE INpSMbIE B
IPOCTPAHCTBE, MAPAIIENBHOCTh TPEX NPSIMBIX, HApaLUIEIbHOCTh MNPSAMON M IUIOCKOCTH. YTJBI C
COHANPABJICHHBIMA CTOPOHAMH, YTOJ MEXTY IPSIMBIMHU B TIPOCTPAHCTBE.

[TapamienpHOCTH MIIOCKOCTEN: NapaJJIeIbHbIE INIOCKOCTH, CBOMCTBA MAapaJUIEIbHBIX INIOCKOCTEN.
[Tpocreiimue npocTpaHCTBEHHbBIE GUTYPHI HA TUIOCKOCTH: TETpadap, KyO, mapasuieNenurne1, ToCTPOCHHe
CEYCHU M.

[TepneHUKyISIPHOCTh MPSAMONW M TUIOCKOCTH: TEPIEHIUKYJISPHBIE MPSAMbIE B MPOCTPAHCTBE,
MpsIMbIE TapajUIeIbHbIE U MEePIEHIUKYISIPHBIC K TUIOCKOCTH, IPU3HAK MEPIEHANKYISIPHOCTH MPAMOU U
IUIOCKOCTH, TEOpPEMa O MpPsIMOW NMEPHEHANKYISIPHONUIUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJd MEXIY
NpsIMOM U TUIOCKOCTBIO, JIBYIPaHHBIM YroJl, JTMHEWHBIA Yroja JIByrpaHHoro yria. llepnenaukynsp u
HAKJIOHHBIE: PAaCcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHME OT MPSIMOM 10 TJIOCKOCTH, MPOEKIUS
burypsl Ha TUIOCKOCTh. l[leprmeHANKYISIpHOCTh IUIOCKOCTEH: MPU3HAK MEPICHIUKYISIPHOCTH JBYX
mrockocreil. Teopema 0 TpEX NEpPIEHIUKYIIAPAX.

MHororpaHHuKu

[lonsiTHe MHOTOTpaHHUKA, OCHOBHBIE 3JEMEHTHl MHOTOIPAaHHMKA, BBIMYKJIbIE U HEBBITYKJIbIC
MHOTOTPaHHUKH, Pa3BEPTKA MHOTOTPaHHUKA.

[Ipusma: n-yronbHasi mpu3Ma, TPaHU W OCHOBAHUSI MPHU3MBI, MpsMas U HAKIOHHAS MPU3MBI,
0OOKOBas UIOJIHASI TOBEPXHOCTh TIPU3MBL.

[Tapannenenunen, npsMoyronbHbIi napauienenunen denepanbHas padoyas mporpamma |[d ero
cBoiictBa. [lupammupaa: n-yrojgpHasi Nmupamuia, TpaHU W OCHOBAHUE MUPAMUJBI, OOKOBask M MOJHAs
MIOBEPXHOCTh NUPaMHUbl, MPABWIbHAS W YCEUEHHas NUpamuia. DJIEMEHTbl NPU3Mbl U MUPAMHJIBIL.
IIpaBunpHbIE MHOTOTPAaHHUKM: IIOHSATHE MPABWIBHOTO MHOIOIPAHHMKA, IPAaBWIbHAs MpU3Ma U
MpaBWJIbHAS TUPAMHUJIA, IPABUIIHLHAS TPEYroidbHAs MUPAMU/IA U MPABUIIBHBIN TeTpadap, KyO.

[IpeacraBinenneo MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTa’ap, AoAeKa’aAp U ukocarap. CeueHus
MPU3MbI U TUPAMUJBIL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUKH, MIPSIMOM, IIIOCKOCTH. DIEMEHTbI



CUMMETpUU B IUpaMHJIax, NapajlleIeNuIeAax, IPaBUIbHBIX MHOIOIPAHHUKAX. BeIuncieHne 31eMEeHTOB
MHOTI'OI'PaHHHUKOB: pEOpa, 1NaroHau, yribl.

[Inomans OOKOBOW IOBEPXHOCTH M IIOJHOW IOBEPXHOCTH MPSMOM MPHU3MBI, IUIOIIAMIb
OCHOBaHMH, TeopeMa 0 OOKOBOHM MOBEPXHOCTH MpsIMOM mpu3mbl. Ilmomans GOKOBOW MOBEPXHOCTH H
MOBEPXHOCTH TPABWIBHOW NHPAaMHIBI, TeOpeMa O IUIomann yceuéHHoW nupamuabl. I[lonstue 00
00Bpéme. O0BEM UpaMuabl, IPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXTY IUIOMIAIIMU ITOBEPXHOCTEH, 00bEMaMu
[MOJOOHBIX TEJL.

Ha yriy0ienHom ypoBHe

[Ipsimbie U MIIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE NMOHATUS cTepeoMeTpur. Touka, npsiMas, IIIOCKOCTh, MpocTpaHCcTBO. IlonaTue 00
aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MpsIMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIMECS, MapalljielibHblEe U
ckpemuBaromuecs mnpsmble. llpusHaku ckpemuBaromuxcss npsaMbiX. [lapamienbHOCTh HpSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapasuielibHbIE IPSIMbIE B IPOCTPAHCTBE, MAPAILIEIBHOCTh TPEX MPIMBIX,
napauieIbHOCTh MPAMON U miockocTu. [lapanienbHoe U eHTpallbHOe TPOEKTUPOBAHKE, U300pAKEHUE
¢uryp. OcHOBHBIE CBOWCTBA MapaljieIbHOTO MpoeKkTupoBanus. M3o0pakeHue ¢uryp B mapajienbHOM
MPOCKUMU. YTIJIbl C COHAIlPaBICHHBIMU CTOPOHAMHU, YIOJd MEXAYy MpSIMbIMH B IPOCTPAHCTBE.
[TapayuieIpHOCTB IUIOCKOCTEN: MapajlIeIbHbIE INIOCKOCTH, CBOMCTBA NTAPAJLIEIbHBIX IIJIOCKOCTEM.

[Tpocreiiiiie NpPOCTpaHCTBEHHBbIE (QUIYpbl Ha IUIOCKOCTH: TETpaj’Ap, Mapaljiesienunes,
nocTpoeHue cedeHuil. llepneHANKyIIpHOCTh NPSAMON M IJIOCKOCTH: MEPHEHAMKYJISPHbIE MPSMbIE B
IPOCTPAHCTBE, IMpsIMble  MapajjielibHble W NEepHeHIUKYIApHblE K  IUIOCKOCTH,  HPU3HAK
NEPIEHIUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEMa O NPSIMON NEPNEHIUKYJISIPHOW IJIOCKOCTH.
OproroHanbHOE MPOEKTUPOBaHUE. [IepeHIMKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosHUE OT NPSAMOM 1O IUIOCKOCTH, MPOEKUUs (GUIrypbl Ha IJIOCKOCTh. IleprneHauKynspHOCTbH
MJIOCKOCTEN: MpU3HAK NMEePIEHIUKYISIPHOCTH ABYX MIocKocTel. Teopema o Tpéx neprneHauKymaspax.

Yrael B IpOCTPAHCTBE: YTOJ MEXAY NPSAMOW M IUIOCKOCTBIO, ABYTPAHHBIN YTOJ, JTUHEHHBIN
yroi JByrpaHHoro yria. TpéxrpanHslii u MHororpaHHble yribl. CBOHCTBa IUIOCKHUX YIJIOB
MHOrorpaHHoro yria. CBoHcTBa IUIOCKMX M JIBYTPAHHBIX YIJIOB TpPEXTPAHHOrO yria. TeopeMbl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO yIJIa.

MHororpanHuKu

Buasl MHOTOrpaHHUKOB, pa3BEPTKA MHOrOrpanHuka. [Ipu3ma: n-yronbHast npusma, npsamas u
HAKJIOHHAs TMPU3MBbI, OOKOBasi M TOJIHAs TMOBEPXHOCTh Mpu3Mebl. [lapannenenumnesn, MpsMOYTONbHBIN
napajiejenunes U ero cpoiictBa. Kpardaiiliue myTM Ha TOBEPXHOCTHM MHOTOTpaHHUKa. Teopema
Oiinepa. [IpoctpanctBenHas teopema [ludaropa. Ilupammna: N-yronpHas mupamuja, MpaBUIbHAS U
yceuéHHas nupaMuibsl. CBolicTBa p€oep U OOKOBBIX IpaHel MPaBUILHOM MUPAMMU/IBI.

[TpaBuiibHbIE MHOTOTPAaHHUKHU: MpaBWJIbHAsA MpHU3Ma U MpaBWIbHAs MUpamMHaa, IpaBUIbHAS
TpeyrojbHas MNHpaMUAa W TPaBUIBHBIA TeTpa’ap, kyO. IlpeacraBieHne o TpaBHIIBHBIX
MHOTOTpaHHHMKaX: OKTa’p, TOAEKA3AP U UKOCAIP.

Bbruncrnenue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yriubl. [lmomians GokoBoi
MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH MPSMOM MPHU3MBI, IUIONIAAh OCHOBAaHWM, TeopeMa O OOKOBOM
MOBEPXHOCTH TPsIMOM mpu3Mbl. [lnomans OOKOBOW IMOBEPXHOCTH M TOBEPXHOCTH TPAaBUILHON
NpaMUJbl, TEOpPEMA O IUIOIIAAN YCEUYEHHON TUPaMUIBbI.

CuMMeTpust B IPOCTPAHCTBE.



ONEMEHTBl CUMMETPUU MPaBWIBHBIX MHOIOIpaHHUKOB. CHMMETpHUsT B IPaBHIBHOM
MHOTOTPAHHHUKE: CHUMMETpPHUs MapajulesIeNIUIela, CUMMETpPUs MPAaBWIBHBIX MPU3M, CUMMETPHUS
MIPaBUIIbHON TUPAMUIBIL.

BexTops! 1 KOOpAMHATEI B IPOCTPAHCTBE

[ToHsiTUs: BEKTOpP B IPOCTPAHCTBE, HYJIEBON BEKTOp, /UIMHA HEHYJIEBOI'O BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABICHHbIE U IPOTUBONOJIOXKHO HAaIPAaBICHHBIEBEKTOPHl. PaBEHCTBO BEKTOPOB.
JleficTBUs ¢ BEKTOpaMu: CJIOKEHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOXEHHUE
BEeKTOpa Ha uuciio. CBOKCTBACIOKEHUST BEKTOPOB. CBOWMCTBA YMHOXKEHUSI BeKTOpa Ha uuciio. [lonsatue
KOMILUTaHapHble BeKTOpbl. [Ipu3Hak kKomIulaHapHocTH TpEX BekTOpoB. [lpaBuno mnapamienenumnena.
TeopemMa O pa3yioKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopaM. [IpsMoyronbpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. CBsI3b MEXIYKOOpJIMHATaMH BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJI Mexay BekTopaMu. CKallipHOE IPOU3BEIEHUE BEKTOPOB.

COAEPXAHUE YYEBHOI'O KYPCA «'EOMETPUSI» 11 KJIACCE
Ha 6a3oBom ypoBHe:

Tena Bpatenus

[{unuaapuyeckas TMOBEPXHOCTh, 0Opa3ymloliue MNUIMHAPUYECKOW TOBEPXHOCTH, OCh
HWIMHIPUYECKON moBepXHOCTH. LlymHap: ocHOBaHUS M OOKOBasi MMOBEPXHOCTh, 00pa3yrolas U OCh,
IUIOIAAb OOKOBOH M TIOJTHOM MOBEPXHOCTH.

Konnueckasi mMOBepXHOCTh, 0O0pa3yrolne KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHHMUeCKoW oBepxHocTH. KOoHyC: OCHOBaHuME M BepIlMHA, 00pa3yromas U oCh, MO, OOKOBOH U
MIOJTHOM TMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yolue U BbICOTa, OCHOBAaHUS U OOKOBasi TOBEPXHOCTb.

Chepa u map: ueHrp, paamyc, IuameTp, IJIOUIaJb MOBEPXHOCTU cdepbl. B3aumuoe
pacrionio’keHre cepsl U MIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, miomanb chepsl. M3o0paxkenue
TEJI BpallleHHUs Ha IJIOCKOCTH. Pa3BépTka IIMHApa U KOHYyca.

KomOuHammu Ten BpameHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONMMCAaHHBIA OKOJIO cepsl,
cdepa, BMcaHHasi B MHOIOI'PaHHUK, WK Teso BpaieHus. [Tonarue 06 o0béme.

OcHoBHBIE CBOMCTBA 00BEMOB Teil. TeopeMa 00 00bEME MPSMOYTOJIBHOTO Tapasuieenue/ia
u cienctus u3 He€. O0bEM muuHApa, KoHyca. O0BEM 1mapa 1 momaasb chepsl.

[Tono6Guble Tenma B mnpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOMIAJIMHU ITOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.

Ceuenuss nMaMHApa (MApavieIbHO MW MEPHEeHAMKYISAPHO OCH), CEYeHHs KOHyca
(mapasuienbHOe OCHOBAHHIO U IPOXOJIAIIEe Yepe3 BEPIIMHY), CEUSHHS 1apa.

Bektopel M KOOpAMHATHI B MPOCTPAHCTBE BeKkTOp Ha TUIOCKOCTH W B TPOCTPAHCTBE.
CriokeHue M BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpAa Ha 4MCIIO. Pa3noxkeHue BEKTOpa MO TPEM
HEKOMITJIAaHAPHBIM BekTopaM. [IpaBuio mapamnenenunena. Pemenne 3aqad, CBA3aHHBIX C PUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPaMH.

[IpsamoyronbHas cuctemMa KOOpAHHAT B mpocTpancTBe. Koopaunatel BekTopa. IIpocteiimue
3aJaud B KOOpAMHATAaX. YTOJ MeXAy BekTopamu. CKalsipHOE MPOU3BEICHHUE BEKTOPOB. Brrumcienue
VJIJIOB  MEXKIY TPSIMBIMA M TUIOCKOCTSMH. KOOpAMHATHO-BEKTOPHBIM METOA TPH  PEIICHUH
TreOMETPUYECKUX 3a/1aU.

Ha yray6iennom ypoBHe



Tena BpameHus.

[loHATHA: UMIAMHIpPUYECKas IOBEPXHOCTb, KOHMYECKas IOBEPXHOCTb, cdepuyeckas
IOBEPXHOCTh, OOpa3yrolue MOBEepXHOCTeH. Tena BpallleHMs: LWIMHIP, KOHYC, YCEUEHHBIM KOHYC,
chepa, map. BzaumHoe pacnosnoxeHue cdepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakeHre Ten BpalleHUs Ha IMJIOCKOCTU. Pa3Béprka mmmmuapa u konyca. Cummerpus cdepsl u
niapa.

O6vém. OcHoBHbIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME NPSAMOYTrOIBHOTO
napajenenumnena u ciueactsus u3 He€. O0bEM NPsAMON U HAKIIOHHON NMPU3MBI, HWIMH/PA, THPAMHIBL U
KoHyca. O0BEM 1apa U MapoBOro CETMEHTA.

KomOuHanuu ten BpalieHus U MHOrorpaHHukoB. Ilpu3ma, BucaHHas B IMUIMHAP, ONMCAHHAs
okojo muimHApa. [lepecedenue cdepsl u mapa ¢ mwiockocteio. Kacanue mapa u cepbl MI0CKOCTHIO.
[ToHsiTHE MHOrOrpaHHMKA, ONMHUCAHHOI'O OKOJO c(epbl, cdhepbl, BIMCAHHON B MHOTOI'PAaHHHUK WJIU TEIO
BpallEHHUSL.

[Inomans MOBEpXHOCTH IMIIMHApA, KOHYca, Iuiomanb chepsl u e€ yacredd. [lomobue B
npoctpancTBe. OTHomeHNE 00BEMOB, TUIONIACH MOBepxHOCTEH Momo0HBIX (uryp. [IpeoOpasoBanue
noao6usi, romoreTHs. Perienue 3a1a4 Ha MJIOCKOCTH € MCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

ITocTpoeHne cedeHUit MHOTOIPAaHHUKOB M TEJ BPALEHMs: CEYEHUs LMIMHIpA (IapajjielibHO U
NEPIEHIUKYIIIPHO OCH), CEUEHHUS KOHYca (IIapajuleIbHOE OCHOBAHUIO U MPOXOASIIEE Yepe3 BEPIIUHY),
CEUEHHUs I1apa, METO/bI IOCTPOCHUSI CEYEHHIl: METOJ CJIEI0B, METOJ BHYTPEHHEI0 MPOEKTUPOBAHUS,
METO/]I IEPEHOCA CEKYIIEH MITOCKOCTH.

BekTopel 1 KOOpAUHATHI B IPOCTPAHCTBE.

Bextopsl B mpoctpaHcTBe. Omepainuu HaJ BeKTOpaMH. BekTopHOe YMHOXXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHs. IIpsmoyronpHas cuctemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunatel BekTopa. Pasnoxenue BekTopa mno 06asucy. KoopanHaTHO-BEKTOPHBIH METOA IpHU
pEIIEHNN TEOMETPUYECKUX 3a/1ay.

JIBH>KEHUS B MPOCTPAHCTBE.

JiBrwxeHust mpoctpaHcTBa. OtoOpaxeHus. [IBiwkeHus u paBeHcTBO ¢uryp. OOmue cBoiicTBa
JIBWKEHUW. Buapl OBWKEHWI: TapauielibHbII TEPEHOC, LEHTpajdbHAs CUMMETpHUS, 3€pKajbHas
CUMMETpHS, TOBOPOT BOKPYT npsiMoil. [IpeobpazoBanust mogodus. [Ipsmas u cdepa Ditnepa.



TEMATUYECKOE ITINTAHUPOBAHUE VYEBHOI'O KYPCA

10 KJTACC

Ba3osblii yposens (70 yacoB)

Yriay6Jennslii yposenb (105 yacoB)

Hasanue paznena (TeMbl)
Kypca, (KOJTUYECTBO YaCOB)

OcHOBHOE coziep>KaHue

HasBanue pa3nena (TemMbl)
Kypca, (KOJTUYECTBO YacCOB)

OcHOBHOE coziep)kaHue

BBezieHne B CTEPEOMETPUIO
(10 u)

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, INIOCKOCTh, IPocTpaHcTBo. [IpaBuia
N300paKeHNs Ha pUCYHKAX: H300paKeHUs
[IOCKOCTEH, apalIeIIbHBIX MPSMBIX
(OTpe3KoB), cepeAHBI OTPE3KA.

[ToHsATHS: IEpECEKAIOIINECS TUIOCKOCTH,
MepeceKaroIuecs MpsiMast ¥ TNIOCKOCTb.
3HAaKOMCTBO C MHOTOTPaHHUKAMH,
1300paXKeH1€ MHOIOTPAHHUKOB Ha pPUCYHKaX,
Ha NMPOEKLMOHHBIX yepTexax. HauanbHble
CBEICHMSI 0 KyOe 1 mupaMuie, uX pa3BEPTKU U
Mojenu. CeueHusi MHOTOTPaHHUKOB.
[TonsTHE 00 aKCMOMaTHYECKOM [TOCTPOEHHUH
CTEpEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJICACTBHUSA U3 HUX

Beenenune
B cTepeomeTpuio (24 u)

OcnosHble npocmpancmeentbie ueypoi.
[ToHsATHS CTEPEOMETPUU: TOUKA, IIPSMas,
[IOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa H300paKEHUS HAa PUCYHKE
MI0CKOCTH, TTAPAJUICITBHBIX TPSMBIX
(OTpe3KOB), cepeMHBI OTPE3Ka.

[ToHsATHS: TIEpeceKaroIuecs MmIOCKOCTH,
[EPECCKAIOIINECS MPSIMast ¥ TUIOCKOCTH;
MOJTYIPOCTPAHCTBO.

MHoOTrorpaHHHKH, U300paskeHe
MIPOCTEHIIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINX 00BEKTOB.

AKCHOMBI CTEPEOMETPHUH U ITEPBBIC
CIIEJICTBUS U3 HUX.

Cnocobwl 3a0anus nPAMbLX U NIOCKOCMELL 8
npocmpancmee.

Obo3Hauenuss NPAMbIX U NIOCKOCMEU.
Ceuenus. M3obpasicenue ceueruil
nupamuowl, Kyoa u npusmsl, KOmopule
npoxoosm uepes ux péopa. Mzobpasicenue
nepeceuenus NOLYUEHHBIX NIOCKOCMEL.
Packpawusanue nocmpoeHHbIX ceuenutl
pazuvimu yeemamu. Memoo cnedos ons
nocmpoenus ceuenut. Ceoticmea
nepeceyeHull NPAMbIX U NIOCKOCMELL.
\[locmpoenue ceuenutl 8 nupamuode, Kyoe no
mpém mouxkam na péopax. Cozoanue
BLIHOCHBIX Yepmedicell U 3anuch ulazo8
noCmpoeHus..




[losmopenue nianumempuu. Teopema o
nponopyuonanrbHuix ompeskax. Ilooodue
mpeyeonbHuxko8. Teopema Menenas.
\Pacuémol 6 ceueHusx Ha 8bIHOCHbIX
yepmesncax.

\HUcmopusa pazeumus nianumempuu u
cmepeomempuu.

[IpsiMbIe ¥ TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapamienbHOCTD MPSIMBIX
W IIOCKOCTEH

(12 g)

B3auMHOE pacIoyioKeHNUE IPSMBbIX B
[IPOCTPAHCTBE: IICPECCKAIOINECS,
[1apaJUIeJIbHBIE U CKPELUBAIOLIUECS NIPSIMBIE.
[lapa/ienbHOCTB IPSIMBIX U IUNIOCKOCTEN B
[IPOCTPAHCTBE: MTApaJUICIbHBIE IIPSMBIE B
[IPOCTPAHCTBE; NapaUIEIBbHOCTD TPEX MPSIMBIX;
[1apaJuIEIbHOCTD IIPSIMON U IUIOCKOCTH.

VTIEI ¢ COHaIlpaBJICHHBIMU CTOPOHAMMU,; YI'OJI
MEXy IPSIMBIMU B ITPOCTPAHCTBE.
[Tapa/IenbHOCTh MIOCKOCTEN:

[apajuleIbHbIC INIOCKOCTH; CBOMCTBA
[apajuieIbHbIX II0cKoCcTel. [IpocTeimmue
[IPOCTPAHCTBEHHBIE (PUTYPHI HA TNIOCKOCTH:
TeTpa’ip, KyO, mapajuleenuIe; IOCTPOSHUE
CEUEHUN

B3anMHOE pacIionoKeHue
NpsSIMBIX B IIpocTpaHcTie (6 1)

B3auMmHOe pacrosokeHue NpsiIMbIX B
npoctpancTBe. CKpeluBaroImecs
npsivble. [Ipu3HaKy CKpemmBaronmxcs
PSIMBIX.

[lapasienbHble IpsIMbIE B IPOCTPAHCTBE.
Teopema o CyliecTBOBaHUH U
€AMHCTBEHHOCTH MPSIMON NapajiesIbHOM
JTAHHOM MPSAMOM, IPOXOIAILEH Yepe3 TOUKY
[IPOCTPAHCTBA U HE JIEKALIEH Ha JaHHOU
npsiMoil. JleMMa o nepecedeHnn
NapaJuIeIbHBIX MPSAMBIX INIOCKOCTBIO.
[TapamienpsHOCTB TPEX NpsMBIX. Teopema o
TPEX MapalIeIbHBIX MPSIMBIX.

Teopema 0 CKpEeIMBAaOIINXCS MPSAMBbIX.

[ lapannenvHoe npoexmuposatniue.
OcHogHble ceoticmea napanieibHO20
npoexmuposanus. Hzobpaosicenue pasnwix
Quzyp 6 napannenvHou npoeKyuu.
[lenmpanvHas npoexyusi.

YT0J1 ¢ COHaNpaBIEHHBIMU CTOPOHAMM.
YT0JI MEeXIy IPSIMBIMH.

3aoauu na ooxazamenbcmeo u
uccne0osanue, CesA3aHHbIE C
PACNONIOHCEHUEM NPAMbBIX 6
npocmparcmee.

[TapamiensHOCTD
MPSIMBIX
U IJTIOCKOCTEN

B IIPOCTPAHCTBE

[ToHsaTHS: TApaIeIbHOCTh IPSIMOM

U TUIOCKOCTH B IPOCTPAHCTBE .

[Ipu3HaK napamiesbHOCTU IPSIMON

1 m1ockocTy . CBoMCTBa MapaieNbHOCTU
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[IPSIMOM U IUIOCKOCTH.

[ "eomempuyeckue 3a0a4u Ha 8bIYUCTEHUE U
00KaA3amenbCmeo, C8A3aHHbLE C
napannenbHoCmsbio NPAMBIX U NAOCKOCMel
6 npocmpancmae.

[locmpoenue ceuenust, npoxoosawezo uepes
OaHHYIO NPAMYIO HA Yepmedice U
napannenbHo2o opyeou npamou. Pacuém
omuowenutl. Ilapannenvnas npoexyus,
npuMeHenue

0J151 ROCMpOoeHUs cevenull Kyoa u
napaiienrenuneoa.

Ceoticmea napannenenuneoa u npusmol.

[ lapannenvHvle nnockocmu. Ilpusnaxu
napaiiebHoOCmu 08yx NJIOCKOCMEI.
Teopema o napannrenvHocmu u
eOUHCMBEHHOCMU NJIOCKOCMU,
unpoxooswel uepes moukxy, He
NpUHAOReHCauyyo OGHHOU NIOCKOCIU U
cneocmaus uz neé. Ceoticmea
napanienbHulX NI0CKOCmell: 0
napanieibHOCmu NPSAMbIX nepecedenuss npu
nepeceyenuu 08yX napalelbHblx
niockocmeti mpemuweltl, 00 OMpe3Kax
napanienbHulX NPSAMbIX, 3aKTI0YEHHBLX
IMedHcoy napannienbHulMu RI0CKOCMAMU, O
nepeceyeHuu npsamMou ¢ 08yMs
napanienbHulMu NI0CKOCMAMU

[lepnieH IMKYISPHOCTD
NpSIMBIX | TUT0CKOCTEH (12

)

[ lepneHAUKyYISIpHOCTD PSMO

U IUIOCKOCTU: TIEPIICHAUKYJIISIPHBIE IIPSIMBIC B
[IPOCTPAHCTBE, MPSIMBIE NapaJUIeIbHbIE U
[IEPICHAUKYJIAP- HbIE K INIOCKOCTH, IIPU3HAK
[EPIICHIUKYJIIPHOCTH NPSIMOM U IIJIOCKOCTH,
TeopeMa O IPSIMOM MEPIIEHIUKYIIIPHON
[JIOCKOCTH

[leprieHIUKYIIAp ¥ HAKIIOHHBIE: PACCTOSHUE OT

[lepnieH IMKYISIPHOCTh
[IPSAMBIX U IIJIOCKOCTEN B
[IPOCTPAHCTBE

(26 u)

Iloemopenue: meopema Ilugacopa na
NI0CKOCU, MPUSOHOMEMPUSL
NPAMOY207IbHO20 MPEY20IbHUKA.
Cesoticmesa kyba u npsamoyeoibH020
napannenenuneoa. Beiuucnenue onun
ompe3Kos 8 Kybe u npsamoy201bHOM
napannenenuneoe.
[leprieHAMKYISIPHOCTH IPSIMOM U




TOYKH OO IIJIOCKOCTH, PACCTOSIHUE OT HpﬂMOﬁ

J10 IINIOCKOCTH .

rockocTH. [Ipu3Hak
MEePIEHIUKYISIPHOCTH MPSMOU U
[JIOCKOCTH. TeopeMa 0 CylecCTBOBaHUH U
€MHCTBEHHOCTH MPAMOM, NPOXOASIEN
yepe3 TOUKY IPOCTPAHCTBA U
[EPIICHAUKYIISIPHOMN K INIOCKOCTH.
[110CKOCTH 1 IEpIIEHIUKYISIPHBIE UM
MpsiMasi B MHOTOTPaHHUKAaX.
[lepneHqUKyIsIp ¥ HAKJIOHHAS.
[TocTpoeHue neprneHanKysapa U3 TOYKUA Ha
[PSAMYIO.

Teopema 0 mpéx nepneHouKyIAapax
(npsamas u obpamuas).

Yeon mesncoy ckpewpusarowumucs
npamvimu. [louck nepneHOUKynapHbix
NPAMBLX C NOMOUSBIO NEPNEHOUKYTAPHBIX
niockocmeti OpmozoHanvhoe
npoexmuposanue. Ilocmpoenue ceyenutl
KyOa, npusmul, NPAGUILHOU NUPAMUObL C
HOMOUBIO OPMOSOHATILHOU NPOEKYUU.
Cummempus 6 npocmpancmee
omuocumenvro niockocmu. Ilnockocmu
cummempuil 8 MuHo2oecpannukax. Ilpusnax
nepneHOUKYIAPHOCMU NPAMOU U
NI0CKOCMU KaK Cle0Cmeue CUMMempUU.
\[Ipasunvhvie MHO202PAHHUKU

Pacuém paccmosiHutl om moyku 00
niockocmu. Cnocoowvl onycmumeo
nepneHOUKyIApbl. CUMMEMPUs, CO8US
mouxu no napannerviou npamou. Cosue no
HenapanielbHol NPAMOU, USMEHeHue
paccmosanui

Y TIbI MEX Ty IPSIMBIMH U
[JIOCKOCTSIMU

(10 )

'YTJIbI B IPOCTPAHCTBE: YO MEXKIY NPSIMOUN U

[IJIOCKOCTBIO; IBYTPAHHBIN yIOJI, TMHEHHBIN
YTOJI IBYTPAHHOIO yria.

[leprieHANKYISAPHOCTD IJIOCKOCTEN: MPU3HAK

Yras! u paccrostaus (16 )

[loBTOpEHME: YTrOJl MEXKIY NPSIMBIMH Ha
[JIOCKOCTH, TPUTOHOMETPUS B
[IPOM3BOJILHOM TPEYrOJIbHUKE, TEOpeMa

KOCHHYCOB.




[EePIEHINKYJIIPHOCTH JIBYX IUIOCKOCTEH.
TeopeMa 0 TPEX NMEPHEHAUKYIIAPAX

[ToBTOpEHME: Yrosl MeXIy
CKPEIMBAIOIUMUCS NPSIMBIMU B
npocTpaHcTBe. ['eomeTpruyeckue MeTo bl
BBIUMCJICHMSI YIJIa MEXY NPSMBIMU B
MHOTOTpaHHHUKAX.

JIByrpanHblii yros. CBOMCTBO TMHEHHBIX
YIJI0B JBYTPAHHOTO yTJa.

[leprieH IUKYISIpHBIE MTJIOCKOCTH.
CBolicTBa B3aMMHO MEPIEHAUKYIISPHBIX
riockocte. [Ipru3nak
NEePIeHIUKYISIPHOCTH TIOCKOCTEHH;
TeopeMa O MPSIMOU MepeceveHus IByX
[JIOCKOCTEW NEPIEHANKYIIAPHBIX TPEThEU
[JIOCKOCTH.

[psamoyzonvHblll napaninenrenuneo, Kyo;
uUzMepenUsl, CBOUCMBA NPAMOY20IbHO20
napannenenuneoa. Teopema o ouazonanu
NpAMOY20/1bHO20 Napaieienuneod u
creocmsue u3z Heé. Cmepeomempuieckue u
NPUKTIAOHbBLE 3A0aYU, CEA3AHHbIE CO
B3AUMHBIM PACNONONCEHUEM NPAMBIX U
niocKocmu.

[losmopeHue: ckpewusaowuecs npsamule,
napanienbHole NI0CKOCMU 8 CIAHOAPMHbBLX
wmHozozpannukax. Ilapa napannenvhvix
n10CcKOCmel Ha CKPeuWUBaoWuxcs NPAMbLX,
paccmosnue mMexncoy CKpeuwusaruuUMucs
NPAMbBIMU 8 NPOCMBIX CUMYAYUSIX.
Onyckanue nepneHoOuKyIapos, bluucieHue
paccmosanuti om moyku 00 Mo4KuU,
NPAMOU; NAOCKOCHU.

Buluucnenue paccmosuuii Mmexicoy
CKPeWUBAIOWUMUCS NPAMBIMU C NOMOUbIO
nepneHoOUuKyIapHOL NIOCKOCMU.
Tpéxepannviil yeon, Hepagencmea 0
MpExepaHHbIX Y2ll08.




Teopema Ilughazopa, meopemwl kocunycog
U CUHYCO8 0151 MPEXSPAHHO20 Yela.
Dnemenmul cghepuueckori ceomempuiL:
ceodezuueckue TUHUU HA 3emie

Muororpannuku (10 9)

[IoHsATHE MHOTOTpaHHUKA, OCHOBHBIE 2JIEMEHTHI
MHOT'OIPAHHUKA, BBIIYKJIBIE U HEBBITYKJIbIC
MHOT'OI'PAHHUKH; pa3BEPTKAa MHOTOI'PaHHHUKA.
[Ipu3ma: N-yroybHas npusma; TpaHu u
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIIOHHAs
MpU3MBbL, OOKOBasi M MOJIHASL TOBEPXHOCTD
[IPU3MBI.

[Tapannenenurnen, NpsIMOYTOJIbHbBIA
[apaJuleIenuIe]] U €r0 CBOMCTBA.
[lupamua: n-yroyibHas NMpaMuJia, TpaHu U
OCHOBaHUE MUPaMU/JIbl; OOKOBasl U MOJIHAS
[NOBEPXHOCTb TUPAMU/IbL; IPAaBUIIbHAS U
yCeu€HHas MupaMuia.

DJIEMEHTHI IPU3MBI U upamMubl. [IpaBuibHbIe
MHOTOIPAHHUKH: ITOHSATHE IIPAaBUIIBHOTO
MHOIOTpaHHMKA; TPaBUJIbHAS IIPU3MA U
[IpaBUJIbHAS MMPAMUJIA; IPABUIIbHAS
TpeyrojbHas MUpaMUAA U IPAaBUIIbHBIN
TeTpasp; KyO. [IpeacraBnenue o mpaBUIIbHBIX
MHOT'OI'PAHHHUKAX: OKTa’Ap, AOAEKAIP U
NKOCadIP.

CHUMMeETpHS B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IPSIMOM, IIJIOCKOCTH.
DJIEMEHTHI CUMMETPUH B IMpaMuax,
napajuie’enuneaax, NpaBuIbHbIX
MHOTOI'paHHHKAX.

BbIunClieHNE 2JIEMEHTOB MHOTOI'PaHHHUKOB:
pEOpa, AMaroHau, yribl.

[1nomaas 60KOBOM MOBEPXHOCTH U IMOJTHOM
[MOBEPXHOCTHU IPSIMOM IPU3MBI, TUIOIIATb
OCHOBAaHUH, TEOpEMA

0 OOKOBOI TOBEPXHOCTH MPSIMOM TPHU3MBI.

Muororpanauku (7 9)

CucremaTu3zanus 3HaHUH: MHOTOrpaHHUK
1 ero syeMeHThl. [Tupamuna. Buss
nupamul. [IpaBuibHasg nupamuaa. Ipusma.
[Ipsimas 1 HaKJIOHHAs IPU3MBI.
[IpaBuibHas npusma. [Ipsamoit
napaJuleIeuIe ], IPsIMOYT OJIbHBIN
napaieNienume, Kyo.

Buinyxnvie mnozoepannuxu. Teopema
Duinepa. I[Ipasunvrvie u norynpasuibHvle
IMHO20SPAHHUKU




[1nomaas 6OKOBOM MOBEPXHOCTH U
MMOBEPXHOCTHU MPABWJIBHON MTUPAMHMJIBI, TEOpEMa
0 TUIOIIAM OOKOBOM MOBEPXHOCTH yCECUEHHON
[T PAMHU/IBI

OO6BbEMBI MHOTOTPAHHUKOB

(8 9

[Tonsitue 06 00béMe. OOBEM TUPAMU/IBI,
TIPU3MBI

BekTopsl
B nipoctpancTie (13 1)

[ lonsimue sexmopa Ha NIOCKOCMU U 8
npocmpancmse.

Cymma u pasHocms 6eKmMopos, NPaguiLo
napaiieienuneoaq, yMHOMCeHue 6eKmopa Ha
YUCI0, paA3NodACEeHUe BeKMOpPa No 6a3ucy
MpEx 6eKmopos, He Jedcaujux 8 0OHOU
niockocmu. CxkanapHoe npouszgedetue,
BblUUCTICHUE Vella MeHCOY 6eKMOPAMU 6
npocmpancmee.

[ Ipocmetiwiue 3a0a4u ¢ 6eKMopamu

JBwxenus (5 )

J]uoicenust npocmpancmea.
Omobpasxcenus. /leudicenus u pageHcmeo
duzyp. Obwue ceoticmea 0sudxiceruti. Buowl
OBUIICEHUIL: NAPALLETbHBLI NEPEHOC,
YEeHMPAIbHAs CUMMEMPUs, 3ePKAIbHASL
CUMMemPUs, NOBOPOM BOKPYe NPIMOLL.
[Ipeobpazosanus nooodus. [Ipsamas u
cghepa Dinepa.

[ "eomempuyeckue 3a0a4u Ha NPUMeHeHUe
OBUNCEHUS

HOBTOpCHI/ICI CCUCHUA,
PACCTOSIHUA U YTJIbI

(8 9)

[locTpoeHne cedyeHnil B MHOTOTPAHHHUKE.
BrluncieHue pacCTOSHUN: MEXKIY ABYMs
TOYKaMU, OT TOYKH JI0 NPSIMOM, OT TOYKH J10
[IJIOCKOCTH; MEXKIY CKPELIMBAIOIIUMHUCS
IPSIMBIMU.

BrluncieHue yrios: MEXIy
CKPEILHBAOIIUMHUCS NPSMBIMH, MEKIY NIPSIMOU
U IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXY IIJIOCKOCTSMHA




[TOYPOYHOE INTAHNPOBAHUE KYPCA 'EOMETPUA

10 KJIACC
Ba3zosblii ypoBenb (70 yacoB) YrayoJeHnnbiii ypoBenb (105 yacoB)
KommuecTBo yacos Tema ypoka Tema ypoka | KommuecTBo yacos
Tema: Beeoenue 6 cmepeomempuio (10u /15 uz 24u)
1 nenenst
2 OcCHOBHBIE IOHATHSA CTEPEOMETPUU: TOUKA, IPAMAas,
[JI0CKOCTh, IpOCTpaHcTBO. [IpaBuiia n3obpakeHus Ha
PUCYHKaX: H300pakeHUs TUIOCKOCTEH, apalieTbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.
[ loemopenue naaHUMempuu. Teopema 0 1
NPONOPYUOHANLHBIX ompesKax. Ilooobue
mpeyeonvruxkos. Teopema Menenas.
2 HeneJst
2 [TonsTHs: IepeceKaromecs MIOCKOCTH,
nepeceKkaroIuecs npsiMast U MmIOCKOCTb.
[ loemopenue naaHuMempuu. Teopema 0 1
NPONOPYUOHANLHBIX ompesKax. Ilooobue
mpeyzonvruxos. Teopema Menenas.
3 HenmeJst
2 3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHne
MHOTOTPaHHHKOB Ha PUCYHKAX, HA MPOEKIIMOHHBIX
yepTexax.
OcHnognbie npocmpancmeeHuvie uaypol 1
Hcmopus pazeumus niaHumMempuu u cmepeomempuu.
4 uenenst
2 HavanbHble cBeZieHNS 0 KyOe U mupaMuje, ux
pa3BEPTKU U MojieH. CeueHuss MHOTOTPaHHUKOB.
Mnocoepannuxu, uzobpasicenue npocmeriuux 1
NPOCMPAHCMBEHHbIX — Queyp,  Hecyuwecmeyiouux
00beKmos.
Sueness
2 [TonsiTHe 00 aKCMOMAaTUYECKOM TTOCTPOCHUH
CTEepPEOMETPUHU: AKCHOMBI CTEPEOMETPHUU U CIEACTBHS
U3 HUX




Cnocobvl  3a0anusi  NpAMbIX U NJIOCKOCMEU 6
npocmparncmee. Obosnauenus NPAMbIX U
niocKkocmell.

Tema: Ilpamvie u nnockocmu 6 npocmpancmee. Ilapannenvnocmo npamoix u naockocmeii (12 u | 14u)
+ Y Beeoenue 6 cmepeomempuro (4u)

6 Hemes

BzaumHoe PAaCIIOJIOKCHHUEC IPAMBIX B IIPOCTPAHCTBEC!
IICPCCCKAOIHNECCA, ITapaJICIIbHBIC U CKPCIIUBAIOIHUCCA
IIPAMBIC.

[ lapannenvroe npoeKxmuposanue. Ocnognuid
ceoticmea napanienbHo20 NPOEKMUPOBAHUSL.
H3zo00padicenue  pasHulx  Queyp 6 napaiienbHol
npoexKyuu.

[[enmpanvras npoexyus.

7 Hemeas

[lapanmienbHOCTh IPSIMBIX U IIJIOCKOCTEH B
[IPOCTPAHCTBE: MapajlIeIbHbIE IPSIMBIE B
[IPOCTPAHCTBE; NapaIeIbHOCTh TPEX MPSAMBIX;
[1apaAJUIEIbHOCTD NPSIMOM U IIJIOCKOCTH.

Ceoticmea nepecevenuil npAMbIX U NIOCKOCHel

8 nemens

[lapanienbHOCTh NPAMBIX U INIOCKOCTEN B
[MPOCTPAHCTBE: MapasuIebHBIE IPSIMBIC B
[IPOCTPAHCTBE; NAPAIIIEIBHOCTD TPEX MPAMBbIX;
[apajuIeIbHOCTh NMPSMOM U MIOCKOCTH.

Ceoticmea nepeceuenuil nPsAMbIX U HIOCKOCHEN.

9 nemeas

YTIIbI ¢ COHAIIPABIEHHBIMHU CTOPOHAMM; YTOJI MEXKTY
MPSIMBIMH B TIPOCTPAHCTBE.

Ceuenus. Hzobpadicenue cewenuti nupamuosl, Kyoa u
npu3Mbl, KOMOpble NpoXoosim uepe3 ux péobpa.
[H300pasicenue nepeceueHust NONYYEeHHbIX
niockocmell. Packpawusanue nocmpoenHuix ceveHuly

PA3HbIMU YeeMAaAMU.

10 nenensn




HapaJ'IJ'ICJ'IBHOCTB IJIOCKOCTEH: napaJlICJIbHBIC
TIJIOCKOCTH, CBOMCTBaA napauiCIbHBIX IUIOCKOCTEM

Ceuenus. Hzobpadicenue ceuenuti nupamuowl, Kyoa u
npuzmMbl, KOmMopvle NpoOXoosam uepe3 Ux péopa.
[U300padicenue nepecevenusl NOJYYEeHHbIX
niockocmeu. Packpawusanue nocmpoenHnvix ceuenuii
pa3HbIMU YBemamu.

11 ne

HCJIA

[Ipocreiimme npocTpaHCTBEHHbBIE (GUTYPHI HA
[UIOCKOCTH: TETPAdIp, KyO, Mapauienenumnest;
[MOCTPOEHUE CEUYECHUI

Ceuenus. H3zobpaosicenue ceuenuti nupamuosl, Kyoa u
npusMbl, KOMOpwle NpoxXooam uepe3 ux péobpa.
[H3z00padicenue nepeceueHust NOJLYYeHHbIX
niockocmell. Packpawusanue nocmpoenHulx ceyeHull

A3HbIMU UBenamu.

Tema: Ilepnenouxynapuocmov npamoix u naockocmeii (12 u /184 uz 26u)

12 nenenn

[lepnieH IUKYISIPHOCTD NPSIMOM U MIJIOCKOCTH:
[epIEeHIUKYJISIPHBIE IPSIMbIE B IPOCTPAHCTBE, IIPSIMbIE
napajulesbHbIE U MEPIEHAUKYIISIPHBIE K IIOCKOCTH

Ilosmopenue: meopema Ilugacopa ma nnockocmu,
MpuU2OHOMempus NPAMOY2016H020 MPey20bHUKA.

13 nenpens

[lepneHMKyYISPHOCTD MPSIMOM U TUNIOCKOCTH:
[EPIIEHIUKYJISIPHBIE NIPSAMBIE B IPOCTPAHCTBE, IIPSIMBbIE
[apajuleIbHbIC U NEPICHANKYIIAPHBIE K INIOCKOCTH

Ceoticmea Kyba u npsamMoy201bH020 napaiieienuneod.
Buiyucnenue 0nun ompeskoe 8 Kyoe u npsamoy20ibHOM
napannenenuneoe.

14 uenens

[Ipu3HaK NepHeHIUKYIIPHOCTH IPAMOU U INIOCKOCTH,
TeopeMa O MPsIMOM NMEPIEHANKYISIPHOMN TIIOCKOCTH

Teopema o mpéx nepnenouxyiapax (npamas U
obpamuas).




|Y20Jz MedHcOy CKpeuusarouuMucs NPSMuIMu.

15 nenensn

TeopeMa O NPSIMOM MEPIEHANKYISPHON TUIOCKOCTH

[Ipu3HaK NepreHIUKyIIPHOCTH IPSAMOU U INIOCKOCTH,

[louck nepneHOUKYIAPHbIX NPAMBIX C  NOMOUBIO

nepneHouKkynapuvlx  naockocmeu — OpmoeoHanbHoe
npoexmuposanue.

16 nepenn

[leprieHAMKYISP U HAKIIOHHBIE: PACCTOSIHUE OT TOUKH
110 TUIOCKOCTH, PACCTOSTHUE OT NMPSAMOM 10 IIJIOCKOCTH

[locmpoenue ceuenull Kyba, npuzmvl, NpPAGUILHOU
NUPAMUObI C NOMOUWBIO OPMO2OHATLHOU NPOEKYUU.

17 uenens

[leprieHAMKYISAP U HAKIIOHHBIE: PACCTOSIHUE OT TOUKH
110 TUIOCKOCTH, PACCTOSHUE OT NMPSAMOM 10 IIJIOCKOCTH

Cummempusi 6  npocmpaHcmee  OMHOCUMENLHO
niockocmu. ITnockocmu cumMmempuil 8
MHO202PAHHUKAX.

Tema: Yenvt mexncoy npamovimu u naockocmsamu (10 u / 154 uz 16u)

18 nenenn

YTUIBI B IPOCTPAHCTBE: YIOJl MEXAY IPSAMON U
[IJIOCKOCTBO; ABYTPAHHBIN yroJI, IMHEWHBIN YroJl
JIBYTPAHHOI'O yIJIA.

[IpsimoyeonvHblil napaineienuned; Kyd, usmepenus,
CBOUCMBA NPAMOY20]IbHO20 NAPALIENenuneod.

19 nenens
YTIUIBL B IPOCTPAHCTBE: YIOJl MEXAY IIPSAMOHN U
[JIOCKOCTBIO; ABYTPAHHBIN yroJI, INHEWHBINA YroJl
JIBYTPAHHOTI'O yIJIa.
Teopema 0 ouazonanu nPAMOY20TbHO20

napannenenuneda u ciedcmasue u3 Hee.

20 Heneasn

|Hep1'IeHI[I/IKy.]'IHpHOCTI> IJIOCKOCTEN: MpU3HAK




[EePIEeHIUKYISIPHOCTHU ABYX IJIOCKOCTEH.

Hoemopeﬂue: CKpeujusarowuecs npsimole,
napa’iilejlibHble njiockocmu 6 cmaH()apmelx
WMHO202PAHHUKAX. Hapa napaiiejlbHovlx niockocmel
HA CKpewyuearnwuxcs npiamvlx, paccmoinue Me.?fca_)/

CKPewusaouuMucs npAMBIMU 8 npoCmuix
CUMyayusix.
21 uenensn
TeopeMa 0 TpEX nepreHuKyIIsIpax
Onyckanue NepneHOUK)Iapos, 8blYUCTEHUE
paccmosHuii.  om  MOYKu 00 MOYKU,  NPAMOLL,
NJ10CKOCMU.
22 "uemeias
Teopema 0 TpEX MneprneHuKyIsapax
Buiuucnenue PpAcCmosaHut mednHcoy
CKpPewUuBaomuMucs npAMbIMU c NOMOWbIO

nepneHOUKyIAPHOU NIOCKOCHU.

Tpéxepannviti y2on, nepaseHcmea 0 MpPEXSPAHHBIN
27108

Tema: Muozozpannuxu (10 u / 6u) +

Y Beeoenue ¢ cmepeomempuio (54)

23 "Hemeis

[loHsATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI
MHOTI'OTPAHHUKA, BBIITYKIIbIE U HEBBIITYKIIbIE
MHOT'OTPaHHUKH; Pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma:
N-yrospHas IPU3Ma; FpaHUd U OCHOBAHMUS IIPU3MBI,
MpsiMasi 1 HaKJIOHHAs MPU3Mbl; OOKOBasi U MOJTHAS
[TOBEPXHOCTD ITPU3MBI.

Ceuenus. H3zobpasxcenue ceuenulli nupamuosl, Kyoa u
npuU3MbL, KOMopbvle NPoxXoosm uepes ux péopa

24 neneasn

[lapannenenunen, TpsIMOYTOJIbHBIN NapaJlieienunea u
ero coiicTBa. [Ilupamua: n-yrojapHass nupaMmuaa,
I'paHd U OCHOBAHUC IMUPAMUBI; 601(0133151 U ITOJIHas
MMOBEPXHOCTh MUPAMMU/IBI; TPABUIIbHAS U yCeUEHHAs
nupamMuia.




|Ceochmea nepeceueHull npAMbuLX U NI0OCKOCMELL.

25 "enensn

DNIeMEHTHI IPU3MbI ¥ upamusl. [IpaBuiibHbIe
MHOTOTPaHHUKU: TIOHATHUE MMPABUIIBHOTO
MHOI'OTPaHHUKA; IPaBUJIbHAS IPU3Ma U PABUIIbHAS
MUpaMu/a; IpaBUiIbHask TPEYrojbHas MUPaMUJia u
[paBWIbHBIN TeTpadip; Ky0. [Ipencrasienue o
[IpaBWJIbHBIX MHOTOTPAHHUKAX: OKTA3P, JOJEKASP U
MKOCa’Ip.

[ lapa napanienbHvlx niockocmei Hal
CKPeWUBaruuxcs  NpsamvlX, pPAaccmosnue mexncoy
CKPeWUBAIOWUMUCS NPAMBIMU 8 NPOCTNBIX CUMYAYUAX

26 Hemess

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIbHO TOUKH, MPSAMOM, TNIOCKOCTU. DIIEMEHTHI
CUMMETPHUU B NUpaMUJaX, lapauielenumnenax,
[IPaBUJIbHBIX MHOIOTPaHHUKAX. Beruucienne
HJIEMEHTOB MHOTOI'PaHHUKOB: pE€Opa, IUaroHaju, yribl.

Buinyknvle  muoeoepannuku.  Teopema — Junepa.
[IpasunvHvle U NONYNPAGUNLHBIE MHOCOSDAHHUKU.
[locmpoenue ceuenuti 6 nupamuoe, Kybe no mpém
moukam Ha péopax. Coz0anue 8bIHOCHbIX Yepmedicell
U 3anuch Wazo8 NOCMpPOEHUs

Teopema Ilughazcopa, meopemvi KOCUHYCO8 U CUHYCOB
0J15 MPEXSPAHHO20 Yeld.

27 Heneas

[1omaae 60KOBOI MOBEPXHOCTH U TTOJIHOM
[MOBEPXHOCTHU NMPSMOM IPU3MBIL, IIJIOLAb OCHOBAHUH,
TeopeMa

0 OOKOBOI MOBEPXHOCTHU MPAMOI pu3Mel. [lnomans
OOKOBOI TOBEPXHOCTH U TOBEPXHOCTHU MPABUIIbHOM
MUpaMHJIbl, TEOpEMa O TUIOIIA I OOKOBOM MOBEPXHOCTH
yCEUEHHON MMUPAMUIBI

H300padicenue nepeceueHust NOYYEHHbIX
niockocmeil. Packpawusanue nocmpoenHulx ceueHull
pazuvimu yeemamu. Memoo cnedos 0ns nocmpoenust
ceueHuul

Dnemenmvl cheputeckol ceomempuil. 2e00e3udecKue
iunuu Ha 3emne

Tema: Oovémbl muozozpannuxos (6 u) + Y Bexmopot 6 npocmpancmee (94 u3z 14u)

28 Heneasn
[Toustie 06 006EMe. OOBEM TUPAMUIBI, TPU3MBI [lonsmue  6exkmopa  Ha  NIOCKOCMU U 6
npocmpancmee.
Cymma u  pasHocme 6EKMOpPOS, npasuio




|napaﬂfzeﬂenuneda, YMHOOJICEHUE 6eKmopa HA YUCTO

29 nenenst
[TonsTre 06 06bEMe. OOBEM MUpaMUABI, IPUIMBI Vmuoocenue eexmopa Ha - uucno,  paziodiceHue 2
gexmopa no 06azucy mpéx 8eKmopos, He JeHCAuux 8
O0OHOU NIOCKOCMU.
\Paznooicenue 6ekmopa no 6azucy mpéx 6eKmopos, He 1
iedcawux 8 0OHOU NIOCKOCMU
30 memeas
[TonsTre 06 00bEMe. OOBEM MUpPaMUIBI, IIPUIMBI Ckansipnoe npouszgedeHue, GblUUCTICHUE Veld MeNCOY 2
sexmopamu 6 npocmpancmee. Ilpocmetiwue 3a0aqu ¢
sexmopamu
[ Ipocmetiwue 3a0auu ¢ 6eKMopamu 1

Tema: Iloesmopenue: ceuenusn, paccmoanus u yenol (8 u) + ¥ Bekmoput 6 npocmpancmee (5u uz 14u) + 'Y Yenvt mesicoy npameimu u niockocmamu

(1u u3 16u)
31 nenenst
[Tonstre 06 06bEMe. OOBEM MUpaMUABI, TPUIMBI CkanapHoe npousgedeHue, 8blHUCIeHUe Veld MeHcOy 2
sexmopamu 6 npocmpancmee. Ilpocmetiwue 3a0auu ¢
seKmopamu
[ Ipocmetiwue 3a0auu ¢ sekmopamu 1
32 Heneas
[TocTpoeHue ceueHnit B MHOTOTpaHHHUKE. [ Ipocmetiwue 3a0a4u ¢ 6eKMOpamil. 2
Tpéxepannviil yeon, nepaseHcmea O0Jis1 MPEXSPAHHBIX 1
yenoe
33 Hemeasn
Brruncnenue paccTosHUN: MEXIY IBYMSI TOUKAMHU, OT |/[8udicerus npocmpancmea. Omobpadicenus. 2
TOYKHU J0 MPSAMOHU, OT TOUKH JI0 TUIOCKOCTH; MKy  |Jeudicenus u pagencmeo gueyp
CKPEIIHBAIOIIUMUCS TPSIMBIMU
Obwue ceoticmea 08UNCEHULL. 1
34 nenenst
Brruncnenue yrioB: MEXIy CKPEITUBAIOIIUMUCS  |Buobl OBUINCEHULL: napaienvHulil nepemoc, 2
HOPSAMBIMH, MEXKY IPSMOU U INIOCKOCTBIO, IBYTPAHHBIX [YeHMPANIbHASL CUMMEMPUsL, 3EPKANbHAS. CUMMEMPUS,
YIJIOB, YTIIOB MEXKIY TIOCKOCTSIMU 1no8OpOmM 80KpY2 NPAMOU
[Ipeobpazosanus nodobus. Ilpsamas u cghepa Diinepa. 1

Feozwempuqecxue 3a0a4u Ha NpumMeHerue O0BUIICEHUS




TEMATHUYECKOE IINTAHUPOBAHUE YVYEBHOI'O KYPCA

11 KIIACC

bazoBeiii yposenb (68 yacos)

VYrnyonenusiit ypoens (102 yaca)

HasBanue pa3zzena (Tembl)
Kypca, (KOJM4ECTBO YacoB)

OcHOBHOE COACPKAHUE

Hassanue pa3nena (TemMbl)
Kypca, (KOJIMYECTBO 4acoB)

OcHOBHOE COACPKAaHUC

Tena spamenus (12 4u.)

Cdepa u map: ueHTp, paanyc, Iuamerp;
IIouaib MoBepxHocTU cdepbl. B3aumuoe
pacnosoxeHue cepsl U MIOCKOCTH;
KacaresbHasl INIOCKOCTh K cdepe; III0Ia b
chepsl.

N300pakenue cdepsl, mapa Ha IIIOCKOCTH.
Ceuenus mapa

[Hunuaapuyeckast HOBEpXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MTOBEPXHOCTHU, OCh IMJIMHIPUYECKOI
noBepxHoCTU. L{unuHap: OCHOBaHUS U
O0KOBas MOBEPXHOCTh, 00pa3yrolias U och;
IUI0IIAb OOKOBO 1 MOJIHOM MOBEPXHOCTH.
N300paxeHne nUIMHAPA HA MIIOCKOCTH.
Pa3Béprka nunusapa.

Ceuenust uunuHApa (MI0CKOCTHIO,
napajuieNbHON WU MePIeHAUKYISIPHON ocH
AJIHH]IPA)

Konnueckast moBepxHOCTb, 00pa3ylomue
KOHUYECKOI TOBEPXHOCTH, OCh M BEPIIINHA
KOHM4eckoi nosepxHoctu. Konyc:
OCHOBaHUE U BEpIINHA, 00pa3yromias 1 och;
TUIOIIAb OOKOBOM U MOJIHOW MOBEPXHOCTH.
VYceu€HHbIN KOHYC: 00pa3yroIie U BhICOTA;
OCHOBaHHUS U OOKOBasi MOBEPXHOCTb.
N306paxeHne KoHyca Ha MIIOCKOCTH.
Pa3sépTka KoHYCa.

Ceuenus koHyca (IJIOCKOCTHIO,
NapajuieIbHOM OCHOBAHUIO, U MIJIOCKOCTHIO,

MIPOXOSAIICH Yepe3 BEPIITUHY)

Tena Bpamenus (24 4.)

[{unuHapuyueckas MOBEpXHOCTD,
00pa3yromue HUINHIPUIECKOM
MIOBEPXHOCTH.

unuaap. [psaMoi KpyroBoi HWIMHIDP.
[Tnomaap MOBEPXHOCTU HUIMHIIPA.
Konunueckast noBepxHOCTB, 00pa3yromue
KOHHUYECKOU noBepxHocTu. Konyc.
CeueHue KOHYyca IIOCKOCTHIO,
napauieIbHOM MIIOCKOCTA OCHOBAHHSI.
VYceuénnplil konyc. M3o00paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB.
[Tnomaapr 60KOBOI MOBEPXHOCTH U
HOJTHOM IMOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4u Ha
JI0KA3aTEeNbCTBO M BHIYHCIICHUE,
IIOCTPOEHUEM CEUYECHU IIWIIMH]IPA,
KOHYyca.

[puknagHble 3312491, CBSI3aHHBIE C
[TAHAPOM.

Cdepa u map.

[Tepeceuenue cdeps! u mapa c
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By n n3o0paxkenue mapa.
VYpasuenue chepsl. [Lnomans chepst u
€€ JacTeu.

CummeTpus cdepsl U 1mapa.
CrepeomeTpuueckue 3aqadl Ha
JI0KAa3aTeNbCTBO U BBIUMCIICHUE,
CBsI3aHHBIE cO c(hepoit U mapom,
MIOCTPOCHUEM MX CEUCHUH MIIOCKOCTBIO.




Komb6unanus ten Bparienus u
MHOTOIpaHHUKOB. MHOTOTrpaHHUK,
OTMCaHHBII 0K0JI0 cdepbl; chepa, BiucaHHAs
B MHOT'OTPaHHUK WUJIM B TEJIO BpaAIICHUS

[puksaaHbIe 3a1a4u, CBSI3aHHBIE CO
cdepoit u mapom.
[ToBTOpEHHUE: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYUCIICHUSA B OKPY>XKHOCTH,
cTaHjapTHbIC M0100us Pasnuynbie
KOM6I/IH3HI/II/I TCJI BpalICHUA U
MHOTOIPaHHHUKOB.
3anaun 1o teme «Tena v MoBEpXHOCTH
BpAILICHUS

AHAJINTHYECKASA TeOMeTPUs
(15 4.)

[ToBTOpEHME: KOOPAUHATHI BEKTOPA Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE, CKAISIPHOE
MIPOU3BE/ICHUE BEKTOPOB, BEIUMCIICHUE
yIJla MEXIy BEKTOPaMH B IIPOCTPAHCTBE.
VYpaBHeHuUE NPAMOM, IPOXOAAILEH Yepe3
JIBE TOUKHU.
VYpaBHEHME IJIOCKOCTH, HOPMAJIb,
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
BekropHoe npoussenenue. JInunelinbie
HEPaBEHCTBA, JTUHEHHOE
IIPOrpaMMUPOBAHNE AHAIIUTUYECKUE
METO/JIbl pacy€Ta yria MexX,J1y IpSIMbIMU
Y IUIOCKO- CTSIMU B MHOTOTPAHHHKAX.
dopMyIta pacCTOAHMSA OT TOUKH J10
IJIOCKOCTH B KOOP/AMHATAX.
HaxoxaeHne pacCTOSHUN OT TOUKH 710
[UIOCKOCTH B KyO€ U MPaBUIIbHOM
nupammuze

IToBTOpEHUE, 0000MICHHE
U CHCTEeMATH3ALHA
3Hanuii (15 4.)

CeueHuns MHOTOTPaHHUKOB:
CTaHJIaPTHBIE MHOTOTPAaHHUKHU, METOJ
CJIEJIOB, CTaHAAPTHBIE TUIOCKOCTH,
MepecevyeHus IPsIMBbIX U IJIOCKOCTEN
[TapannenpHble MpsSMbIE U MIIOCKOCTH:
napajuieJIbHbIe CEUCHHUSI, pacUET
OTHOILIECHUH, YTIIBI MEXITY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

[lepnieHuKyNpHBIE TIPSIMbIE U




IJIOCKOCTH: CTaHJAPTHBIE Maphl
MEePIEHIUKYISIPHBIX TIJIOCKOCTEH 1
MPSIMBIX, CHAMMETPUH MHOTOTPAHHHUKOB,
Teopema O TPEX MEepPIEeHIUKYISAPaAX,
BBIYMCIICHUS JJIMH B MHOTOTPaHHUKAX
IToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JUISI
TJI01AIeH, COOOPaKEHUSI TIOT00USI.
[1nomaau ceueHNit MHOTOTPAaHHHUKOB:
IUI0I1A/I IOBEPXHOCTEN, pa3pe3aHusi Ha
4acTH, COOOpaKeHHsI MOA00HS

O0bEM MHOTOTPAHHUKA
(17 u.)

O06BéM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenunena. 3aaaqu o0 yIBOCHUN
KyOa, 0 KBajzipaType Ky0a; 0 TPUCEKLIUU
yria.

CrepeoMeTpHuuecKue 3a1a4M, CBSI3aHHBIE
¢ 00bEMOM IPSAMOYTOJILHOTO
napajuieJIenuIe 1a.

[Ipukiagueie 3a1a4n, CBA3aHHBIE C
BBIUHCIIEHEM 00bEMA IPSIMOYTOJILHOTO
napajuiesIienuneaa.

OOBEM MPSIMOI TPU3MBI.
CrepeoMeTpuyecKue 3a/1a4u, CBSI3aHHbIE
C BBIYHMCIIEHHEM 00BEMOB MPSMOA
npusMmsl. [Ipuknagnsle 3axaun,
CBsI3aHHBIE C 00BEMOM IPSIMOI TPU3MBI.
Brraucnenne 005EMOB TEJI C IIOMOIIBIO
ornpenenéuHoro uHTerpana. O0bEM
HAKJIOHHOM NMPU3MBbI, MTUPAMU/IBI.
®opmyna 06bEMa MUPAMUIBL.
OTtHomeHre 06beMOB TUPAMHUJI C OOIIIMM
YIJIOM.

CrepeoMeTpHuuecKue 3a1a41, CBSI3aHHBIC
¢ 00bpEéMaMy HaKJIIOHHOHM MPU3MBI,
MIUPaMUJIbI.

[Tpuknanueie 3agaun mo Teme «O0bEMBI




TEN», CBSI3aHHBIE C 00HEMOM HAKJIIOHHOMH
MPU3MBbI, TUPAMU/IBI.
[Ipumenenne 06bEMOB. Beruucienue
pacCTOSIHUSA J10 TIIIOCKOCTH

O0BbEéMbI Tea (5 u.)

[Tonsatue 06 06bEMme. OCHOBHBIE CBOMCTBA
00BEMOB Tel.
O06BeéM nHApa, Konyca. O0bEM 1mapa u
I0maab chepol
[TomoOHbBIE TeNa B MPOCTPAHCTBE.
COOTHOIIICHHS MEXTy TIIOIIAITMHU
MOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX TeJ

ILi1omaau noBepXHOCTH U
00BbEMBI KPYyTJIBbIX T (9

4.)

O0béM munHIpa. Teopema 06
00BEME TIPSMOTO ITUITHH/PA.

ITnomany 60KOBOI U MOTHOM
MMOBEPXHOCTH IWIMH/Ipa Beraucienue
00BEMOB TEJI C TOMOIIBIO
onpenenéHHoro narerpaina. O0sEmM
KOHYCa.

[Tmomaan 60KOBOI M ITOJIHONH
MOBEPXHOCTH KOHYCA.
CrepeomeTpHuuecKue 3a/1a4u, CBSI3aHHbBIE
C BBIYHUCIIEHHEM 00BEMOB IUITUH/IPA,
KOHYCa.

[Tpuknagueie 3agaun 1o Teme «O0bEMBI




Y TUIOIIAIU TToBepXHOCTEH Tenn. O0BEM
1rapa ¥ mapoBoro cexkropa. Teopema 00
o0Béme mapa. [Tnomane chepsl.
CrepeoMeTpUYECKHE 3a/1a4H, CBS3aHHBIC
C BBIYHMCIIEHUEM 00BEMOB MIapa,
IaPOBOTO CETMEHTA, IIAPOBOTO CEKTOPA.
[Ipukiagueie 3aga4u 10 TEME
«OOBEMBI TET», CBA3aHHBIC C 00BEMOM
mapa ¥ 1iomasisio chepesl.
CooTHoOIIEHUS MEXTY TUIOMIAIIMI
MOBEPXHOCTEH U 00bEMAaMU MTOJOOHBIX
TeIL.
[Tomo0HbBIE TENa B IPOCTPAHCTRE.
3meHnenre o0bEMa pu Mmoao0uu.
CrepeoMeTpHUeCKUE 3a/1a9H, CBSI3AHHBIE C
BBIUMCIICHHEM 00BEMOB TEI U ILTOMIACH
MMOBEPXHOCTEN

BexkTOpbl M KOOPAUHATHI B
npocrpanctie (10 4.)

BekTop Ha IIIOCKOCTH U B IIPOCTPAHCTBE.
CrnosxeHue 1 BHIYMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yncio. Paznoxenue
BEKTOpA IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio napaienenunena.
Pemenne 3ana4, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ACUCTBUI C BEKTOPaMHU.
[IpssMoyronbHas cucremMa KOOpINHaT B
npoctpancTse. KoopanHAThI BEKTOpA.
IIpocreiimume 3a1a4u B KOOpAUHATAX. YTOJI
MeX1y BeKkTopamu. CKasspHOE
IIPOU3BEICHNE BEKTOPOB. BhIUKCIIEHHE YIIIOB
MEXy NMPSMBIMU U IJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO IIPU
pEIICHNN T€OMETPUYECKUX 3a1a4




I[loBTOpEHME, 0000IIEHUE U
cucTeMaTu3anus 3HaHuii (7
q.)

OcHoBHbIe (hUTypBI, PaKThl, TEOPEMBI Kypca
IUTAHUMETPUH. 3a/1a4¥l TNIAHUMETPUU U
METO/bI UX PEIICHUS.

OcHoBHbIe (hUTypBI, PaKThl, TEOPEMBI Kypca
CTEpEOMETPUH. 3a7auu CTEPEOMETPUH U
METO/IbI UX PELICHUS

IloBTOpEHME, 00001IEHUE
H CHCTEeMATH3aLUsA
3HaHMi (22 4.)

Oo6o0maronee MoBTOPEHUE MOHATHN U

MeTo0B Kypca reomerpun 10-11

KJIaCCOB, CHCTEMAaTH3allus 3HaHUH.
VcTopust pa3BUTHS CTEPEOMETPUN KaK
HAyKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI




[TOYPOYHOE INTAHNPOBAHUE KYPCA TEOMETPUA

11 KITACC
Ba3zoBbliii ypoBeHb (34 yaca) VYriyo6JieHHblii ypoBeHb (68 yacoB)
KommuecTBo yacos ‘ Tema ypoka Tema ypoka | KommuecTBo yacos
Tema: Tena spawenusn (12/24)
1 Henensn
1 Cdepa u map.
'YpaBHEeHHE CHEpHI. 1
Cummerpust chepsl 1 mapa 1
2 Hexeas
1 B3anmHoe pacnoniokeHue cepsl U IOCKOCTH
[Tnomane chepsl U ee YacTeu. 1
Pemenrie npuKIaJHbIX 3a/1a4, CBSI3aHHBIX cO cepoit 1
U IIapOM
3 HeneJst
1 H300paxenue chepsl, mapa Ha TockocTH. CeueHus
cdepsl
CrepeomeTpuueke 3a7adyd Ha JI0KAa3aTeIbCTBO H 2
BbIUKCIeHHe. [IpukinagHple 3amadyd, CBSI3aHHBIE CO
cdepoil u mapom
4 nenenst
1 [{unuHapryeckas moBepxHocTh. Lumuap
[IpssMont kpyrosoi nuinuHap. Ilnomans noBepxHOCTH 2
[WIAHAPA
5 Heneas
1 CeueHus IUIUHIPA
[IpuknanHblie 3a1a4u, CBI3aHHbBIE C IUITHHIPOM 2
6 Heneas
1 Konyc.
Kononnueckass moBepxHOCTh. [lmomans OOKOBOM 2
MMOBEPXHOCTU KOHYCA U MOJIHON
7 Henens
1 'Y ceueHHBII KOHYC.
300pa’keHusI KOHYCOB U YCE€UEHHBIX KOHYCOB 2

8 Hemensn




CedeHust KoHyca

HpI/IKJ'IaI[HBIC 3a1a4u, CBA3aHHBIC C CCUHCHHEM KOHYCa

9 nemeas

Pelienue 3a7a4 Ha CeUCHUE KOHYCa

CTCpCOMeTpI/ILIeKI/IC 3aJa4d Ha J0Kas3aTeJIbCTBO H
BBIYMCJICHUC.

10 nexenn

KomOuHanwms Tes BpalieHnuss MHOTOTPaHHUKOB

Pazauunelie KOM6I/IHaI_[I/II/I TCI BpaliCHUA uj
MHOTI'OI'PaHHUKOB

11 nenens

MHOTrOrpaHHHUK, OMMCAHHBIN OKOJIO Cepsl

Pazauunelie KOM6I/IH8.I_II/II/I TCI BpalllCHUs uj
MHOTI'OI'PaHHUKOB

12 nenensn

C(I)epa, BIIMCaAHHAs1 B MHOTOTPAHHUKWIINA B TEJIO
BpALlICHUA

3agauu no teme «Tena U TOBEPXHOCTHU BPAILCHUS»

Tema: O6bembl Te (6/9)

13 nenenn

[Toustie 00 0OBEME.

Teopema 06 06bemMe MPSIMOTO LIUHAPA

14 nenenn

OCHOBHBIE CBOMCTBA 00BEMOB TeJl

Brruncienue 00BEMOB TCHI C IIOMOIIIBIO
OIPCACIICHHOI'O MHTCTpajia

15 nenens
O06beM uIMHApa
CrepeoMeTprUeCcKre 3a/1a4M, CBSI3aHHEIE C
BBIUHCIIEHHEM 00hEMOB HIMIHHAPA
16 nemens
O06bem KoHYyCa
CrepeoMeTpHIeCKUe 3a/1a4u, CBsI3aHHBIE C

BBLIYMCIICHUEM 00HEMOB KOHYCa

17 nenensn




O06bem mapa 1 rionaab chepbl

[Ipuknanaeie 3agaun 10 TeMe «OOBEMBI

IapOBOIr0 CCrMCHTa»

miapa,

18 nexenn

[TogoOHbIe Tena B mpocTpaHcTBe. COOTHOLICHUS MEXTY
[I01IaIIMU TOBEpXHOCTEH, 00beMaMu MOA00HBIX TEl

[Ipukiagueie 3agaun o TeMe «OO0bEMBbI M TUIOIIAIN
TEID)

Tema: BekTopbl 1 KoopauHaThI B ipocTpancTie (10/20)

19 nenpenn

BekTop Ha MJIOCKOCTH U B TPOCTPAHCTBE

YpaBHEHHE MPSIMON, TPOXOSIIEH Yepe3 ABE TOUKU

20 "emess

Cro’keHHe U BRIYUTaHNUE BCKTOPOB

HapaHJICHI)HBIC IpsAMBIC U IINIOCKOCTH, YIJIBI MCKAY
CKpCHIUBAOIMUMHUCA TPAMBIMU

21 Henensn

YMHOKEHUE BEKTOPa Ha YHUCIIO

[leprieHquKyIsIpHBIE IPSMBIE U IITIOCKOCTH

22 Heneas

Paznoxxenue BCKTOpA 110 TPEM HCKOMIJIAHAPHBIM
BCKTOpPaM. HpaBI/IJ'IO napauIeJICiuIcaa

Teopema o Tpex nepreHaTKyIspax

23 Heneas

Pemrenne 3a1a4, CBA3aHHBIX C IPUMEHEHHEM MPABUI
NIECTBUN C BEKTOPAMHU

Brramcienne JAJIMH B MHOT'OIrpaHHUKax

24 uenens

HpHMOYFOJ'ILHaﬂ CUCTCMaA KOOpAUHAT B IIPOCTPAHCTBC

@dopMyna paccTOSHHUS OT TOYKH JO IUIOCKOCTH B
KOOpIMHATAX.

25 "enensn

[Ipocreiimme 3aa4u B KOOPAUHATAX

YpaBHEHHE  IUJIOCKOCTH,
[JIOCKOCTH B OTpe3Kax

HOpMallb,  YpPaBHEHHUE




26 Hemeas

Vron Mexay Bekropamu. CKansipHOE IPOU3BEICHHE
BEKTOPOB

Boruncnenue yriia Mex,1y BEeKTOpaMH B IPOCTPAHCTBE

27 ueneis

Brranciaenue YTJI0B MEXAY IPAMBIMHA U INIOCKOCTAMUA

AHaJIUTHYECKUE METOJbl pacuera yria
[PSIMBIMU U TUIOCKOCTSIMA B MHOTOT'PaHHUKAX

MEX]TY

28 Hemeis

KoopanHaTHO-BEKTOPHBIM METO/ U PELLIEHUU
rEOMETPUUYECKUX 3a1a4

HaxoxaeHne pacCTOSHUNA OT TOYKH JO IJIOCKOCTH B
KyOe 1 IPaBUILHOM MUpaMuze

Tema: [loBTOpenue, 06001eHNe U cHcTeMaTH3aus 3HaHMii (6/12)

29 "emeis

OcHoBHBIE PUTYPBI, (PAKTHI Kypca INTAHUMETPUH

[ [iromamu MHOTOYT'OJIbHUKOB,
oA, cooopakxeHus moaoous

dbopMmynbl IS

30 memeas

Teopemsl Kypca IIIaHUMETPUU

[JIOMIA/IM CCUCHUH MHOTOTPAaHHUKOB, pa3pe3aHus Ha
4acTH, COOOpaxKeHUs O100Us

31 "emens

321,[[3.‘-11/1 IJIAaHUMETPHUU U METOAbI UX PCHICHUA

Pemenue 3agaq

32 "emeias

OcHoBHbIE QUTYpBI, (PAKTHI Kypca CTEPEOMETPUHI

I/ICTOpI/IH PasBUTHUA CTCPCOMCTPHUU KaK HAYKHU U €C
POJIb B Pa3sBUTUHU COBPEMCHHBIX HWHIKXCHCPHBIX H
KOMITbFOTCPHBIX TEXHOJIOTUH

33 "emens

Teopemsl Kypca cTepeoMeTpuH

MHOrorpaHHUKH, UX|

CCUCHUA

miomaan MHOI'OrpaHHUKOB,

34 uenens




33,&3‘11/1 CTEPCOMETPHUHU U METObI UX PCIICHUA

Perrenue 3amau
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