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I[NOACHUTEJIbHA S 3AITUCKA
OBIIASA XAPAKTEPUCTUKA YUYEGHOI'O ITIPEJIMETA «MATEMATHUKA»

JlanHasi mporpamma CIy’)KMT OCHOBAaHHUEM Ui YYHTENs MO pa3paboTke paboueit
IPOTPaMMBbI 110 MaTeMaTHKE B Ki1accax, I peain3yeTcs MyJIbTHIPOPUIbHBIN yueOHbIN TU1aH. B
pasznene «TemaTmueckoe IUIAHUPOBAHUE» COJEPKAHME OOYUYEHHUS CHHXPOHM3HPOBAHO IS
[apajyIeNIbHOr0 U3y4eHus: oOydarolMMUCS IpeaMera Kak Ha 0a30BOM, TaK M Ha YIIyOJEHHOM
ypoBHe. TMaTHueckoe MJaHMPOBAHUE COCTABJIEHO MO Yy4eOHBIM KypcaMm «Ainredpa v Havana
MaTeMaTHYecKoro aHanusa» u «['eomerpus». YueOHbIN Kypc «BeposSTHOCTb U CTaTUCTHKA» HE
MOXET OBITh CHUHXPOHM3MPOBAH, TaK KaK MMEET pa3HO€ IPEIMETHOE COJep)KaHHe, KOTOpOe
u3ydaeTcs B 00beMe OJJUHAKOBOTO Y4€OHOTO BpEeMEHH.

CunxpoHusupoBaHHas paboyasi mporpamma 1o ydeOHoOMy mpenMery «MaremaTtukay»
0a3oBoro u yriayOn€éHHOTro ypoBHs Ui oOyvaromuxcs 10-11 kmaccoB pazpaboTaHa Ha OCHOBE
@®enepalibHOIO  TOCYJIAPCTBEHHOI'O  00pa30BaTEIbHOIO  CTaHAapTa  CpPEAHEro  oOILero
oOpa3oBaHusi, € Y4Y€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMN, NPEABABIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, M TpaauLMN poccuiickoro oOpa3oBaHus. Peamuzarus
porpaMMbl 00€CIIeUMBAET OBJIQJCHNUE KIHOYEBBIMM KOMIIETEHLUSMH, COCTABISIOIIMMU OCHOBY
JUIS  CaMOpa3BUTHSL M HENPEpbIBHOIO 00pa30BaHUs, ILEJOCTHOCTh OOILEKYJBTYpPHOTO,
JMYHOCTHOI'O U TIO3HABATEJIBLHOTO PAa3BUTHS JTMUYHOCTH 00YUArOIIHXCS.

B paboueit mporpamme yuTeHbl wuaed M mnojoxkeHus «KoHuenuuu pasBUTHA
mMaTteMaTHueckoro oopasoBaHusi B Poccuiickoii @enepanumn». B cOOTBETCTBHMM ¢ Ha3BaHUEM
KOHIIETILUM MaTeMaTH4ecKkoe 00pa3oBaHUE JOKHO, B YACTHOCTH, pelliaTh 3a1ady oOecreueHHs
HE00XOIMMOT0 CTPaHE YHCIIA BBITYCKHUKOB, MaTeMaThyeckast MoAroTOBKa KOTOPBIX JOCTATOYHA
JUIs TPOAOIDKEHMS O0Opa3oBaHUS MO Ppa3IMYHBIM HAalpaBlIEHUSM, BKIIOYas IpernojaBaHue
MaTeMaTHKH, MaTeMaTH4YeCKue UccieoBanus, paboTy B chepe MH(POPMAIIMOHHBIX TEXHOJIOTHI
U Jp., a Takke oOecrmeueHus Uisl KaxAoro OO0y4aromerocsi BO3MOXKHOCTH JOCTHIKEHUS
MaTeMaTUYeCKON MOJATOTOBKM B COOTBETCTBHM C HEOOXOAMMBIM €My ypoBHeM. VIMeHHO Ha
pelIeHre ITUX 3aJa4 HalesleHa padoyas mporpaMMa yriryOJI€HHOTO YPOBHSL.

B snoxy uum¢poBoii TpaHchopManuum BceX c@ep UEIOBEUECKOH JIeATENbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 0Oe3 XOpolled MaTeMaTH4ecKOM
HOJArOTOBKU. JTO OOYCJOBIEHO TEM, YTO B HAIlM JHU PacT€T 4YHUCIO CIEHUAIbHOCTEH,
CBSI3aHHBIX C HEMOCPEJCTBEHHBIM IPUMEHEHHEM MaTeMaTHKH: U B cdepe HPKOHOMHKH, U B
Ou3Hece, U B TEXHOJIOTUYECKUX OOJIACTIX, U JJake B T'yMaHUTAapHBIX cdepax. Takum obpazom,
Kpyr oOydYaromuxcsi, s KOTOPbIX MaTeMaTHKa CTAHOBHUTCS 3HAYMMBIM IPEIMETOM,
¢dbyHnaMmeHTOM 00pa3oBaHus, CYILIECTBEHHO pacuupsiercs. B Hero BXOAST HE TOJBKO
oOyyJaromuecs, TUTAHUPYIONIME 3aHUMAThCS TBOPYECKOW M HCCIIEOBATEIHCKONM pabOTO B
o0nacTu MaTeMaTuku, UHPOpMaTUKH, GU3UKH, SKOHOMHUKHU U B APYTUX 00JACTSIX, HO U T, KOMY
MaTeMaTHKa Hy>KHa JIJIsl UCIIOJIb30BaHMs B IpOodeccusix, He CBA3aHHBIX HETIOCPEICTBEHHO C HEH.

[TpuxnanHas 3HAUMMOCTh MaTeMaTUKU OOYCJIOBJIEHA TEM, UYTO €€ MPEIMETOM SBIISIOTCS
(byHIaMeHTalIbHbIE CTPYKTYpPhl HAIIEr0 MHUpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJINYECTBEHHbIE
OTHONICHHUSI, PYHKIIMOHAIbHBIE 3aBUCUMOCTH U KaTErOPUHU HEONpPeAeNEHHOCTH, OT IPOCTENIINX,
YCBaMBAa€MbIX B HEMOCPEACTBEHHOM OIIbITE, JI0 JIOCTATOYHO CIJIOXKHBIX, HEOOXOIUMBIX IS
pa3BUTUS HAy4YHbIX WU TEXHOJOIMYECKMX HuAcH. be3 KOHKpPETHBIX MaTeMaTH4eCKUX 3HaHWH
3aTpylHEHO INOHHMMAHHE IPUHIUIIOB YCTPOWCTBA M MCIOJIb30BAaHUS COBPEMEHHON TEXHMKH,
BOCTIPHATHE M HHTEPIpETalusi pa3HOOOpa3HOW COIMAIBHOM, SKOHOMHUYECKOW, MOJIMTHYECKOU
uHpopmanuu, MaaodpQeKTUBHA IOBCETHEBHAs IpaKTHYecKas JesTeIbHOCTh. Bo MHOrmx



cdepax nmpodheccuoHaTbHON 1eATeNbHOCTH TPEOYIOTCS YMEHHUS! BBIIOIHSITD PAaCu€Thl, COCTABIIATh
AITOPUTMBI, MPUMEHATH (POPMYJIbI, MPOBOJUTH I'€OMETPUYECKHE HM3MEPEHUsS M IOCTPOCHUS,
yuTaTh, 0OpaldaThIBaTh, MHTEPIPETUPOBATh W MPEACTABIATH HMHGOpPMAUIO B BHUAE TaOMII,
Juarpamm 4 rpaukoB, IOHUMATh BEPOSITHOCTHBINA XapaKTep CIy4YailHbIX COOBITUH.

OpnHoBpeMEHHO ¢ pacuipeHueM cdep NPUMEHEHUS MAaTeMaTHKd B COBPEMEHHOM
oOuiecTBe BCE 0oJiee BaXKHBIM CTAHOBUTCS MaTeMaTUUYECKUI CTUIIb MBILUIEHUS, IPOSABIISIOLIUICS
B OIIPE/ICJIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mponecce n3yueHus MaTteMaTuky B apceHal IpuEMoB
U METOJIOB MBIIUICHUSI YEJIOBEKa €CTECTBEHHBIM 00Pa30M BKIIOYAIOTCS MHIYKIUS U JETyKIIHS,
00001IeHHe ¥ KOHKPETH3allusd, aHalu3 M CHUHTe3, KiIaccupuKaluus | CUCTeMaTHU3allus,
abctparupoBanre u aHajorusi. OOBEKTbl MaTEMaTHMYECKHUX YMO3AKIIOUEHUH, MpaBUiia UX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAaHU3M JIOTHUYECKHUX MMOCTPOEHUH, CIOCOOCTBYIOT BBIpAOOTKE
yMeHUs1 (OpMyIHpOBaTh, 0OOCHOBBIBATh M JIOKA3bIBATH CYXKIEHHS, TEM CaMbiM (HOPMHUPYIOT
JIOTUYECKUM CTWJIb MblIUIEHUS. Benymias posib NpuUHAANEKUT MaTeMaTuke B (pOpMHpPOBaAHUU
ITOPUTMUYECKOW KOMIIOHEHTBI MBIIIJICHUS U BOCIIUTAaHUM YMEHUH EeHCTBOBATh 10 3aJaHHBIM
aJIropuTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHpOBaTh HOBBIE. B mpouecce peieHus
3aJa4y — OCHOBBI JUIsi OpraHM3allMi y4eOHOW [EeATENbHOCTH Ha YpOKax MaTeMaTHKu —
Pa3BUBAIOTCS TBOPUYECKAS U PUKIIAJIHAS CTOPOHBI MBILLIICHUS.

OOyuenne wmaTemaruke Ja€T BO3MOXKHOCTb pa3BUBAaTh Yy YyYallMXCS TOYHYIO,
paloHaIbHYI0 U HHPOPMATHUBHYIO pedb, YMEHUE OTOMpaTh Hanbosiee MOIXOASIINE SI3bIKOBBIE,
CUMBOJIMYECKUE, TpapuuecKue CpeAcTBa Ui BBIPAKEHUS CYXICHUH M HarJAIHOTO HX
MIPEJICTaBICHHUS.

Heo6xouMbpIM KOMIIOHEHTOM O0IIel KyJIbTYyphl B COBPEMEHHOM TOJKOBAHUU SIBISETCS
oO1iee 3HAaKOMCTBO C METOJAMM IO3HAHUS JEWCTBUTENBHOCTH, MPEACTABICHUE O MpPEAMETE U
METOJIe¢ MAaTeMAaTHUKH, €ro OTJIWYHMSAX OT METO/JO0B E€CTECTBEHHBIX M T'yMaHUTapHBIX HayK, 00
O0COOEHHOCTSIX NMPUMEHEHHS] MaTeMaTUKU JUIsl PEIICHNs Hay4HbIX U MPUKIAJHBIX 3a7ad. Takum
o0pa3om, MaTeMaTH4eckoe 00pa30BaHUE BHOCUT CBOH BKJIaJ B (OpMHUpPOBaHUE OOIIEH KYJIbTYpHI
YeJI0BEKa.

N3yuenne MaTeMaTHKU CIIOCOOCTBYET ACTETHYECKOMY BOCHHUTAHUIO  4YEJIOBEKa,
MOHUMAHUIO  KpPacoTbl M  M3SALIECTBA MAaTEMaTHYECKUX  PACCYKJIECHHUM, BOCHPHUITHIO
reoMeTpruecKux (hopM, YCBOCHHUIO U/I€N CUMMETPUH.

HEJIN U3VYEHWA YYEBHOT'O ITPEJIMETA «MATEMATHKA»
[TpuopureTHbiMH 1ensiMU 00ydeHus MatemaTnke B 10—11 kiaccax kak Ha 0a30BOM, Tak U Ha
yIyOJIEHHOM YPOBHSIX SIBIISIIOTCSI:

— ¢opMuUpOBaHHE LEHTPAJBHBIX MAaTeMaTHYECKUX TMOHATUH  (YHCIO, BEJIWYUHA,
reoMerpuueckas (Gurypa, TEpeMeHHas, BEpPOSTHOCTh, (DYHKIHS), 00ECIeUnBArOIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHUs 00yYaIOLINXCS;

— TOJBEJCHHE Y4YallluXcsl Ha JOCTYNHOM Ui HUX YpPOBHE K OCO3HAHHIO B3aMMOCBS3HU
MaTeMaTHUKUd W OKPYXAloIIero MHpa, MOHMMaHHWE MaTeMaTHKHM KaK 4YacTu oOuei
KYJbTYpPBI YEJIOBEUECTBA;

— pa3BUTHE UHTEJUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEW ydaluxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHUW, KPUTHUYHOCTH MBIIUICHUS, HHTEpeca K
U3Y4YEHHUIO MATEMaTUKU;

— (opmupoBanne  (QyHKIMOHAIBHOW  MaTeMaTHMYeCKOW  TPAMOTHOCTH:  yMEHUS
pacrno3HaBaThb MaT€MaTHYECKHE ACHEKThl B PEAJIbHBIX XKU3HEHHBIX CUTyalMsIX W IPU



M3YYEHHH JPYTUX yU4eOHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha S3bIKE MaTEeMAaTHMKH M CO3/1aBaTh MaTeMaTHYeCKHUE MOJENH,
MIPUMEHSATH OCBOCHHBIN MaTEeMaTUYECKUM amnmnapar JUTSL penieHus
MIPAaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, HWHTEPIPETUPOBaTh M OLCHUBATH IOJyYEHHBIE
pe3yJIbTaThl.

OcHOBHBIE JIMHUM coJiepkaHus Kypca wmarematuku B 10—11 krnaccax: «Yucna wu
BBIUKCIICHUS, «ANredpa» («Anredpandeckue BBIPAKEHUS», « YPaBHEHUS U HEPABEHCTBAY),
«Hagyana wmarematnueckoro ananmuzay, «l'eomerpus» («['eomerpuueckue ¢GUTypsl M HUX
cBoiicTBa», «/3MepeHne reoMeTpuyecKuX BEIUYUH»), «BeposTHOCTh U cTatucTUKa». [laHHBIE
JMHUAW Pa3BUBAIOTCA MAPaJUICIbHO, KaXKJasi B COOTBETCTBUH C COOCTBEHHOMH JIOTUKO, OIHAKO HE
HE3aBHCUMO OJHA OT JAPYroi, a B TECHOM KOHTAaKT€ M B3auMoAeucTBuu. Kpome 3TOro, mx
o0OBeAMHSIET JIOTMYECKash COCTABISIONIAs, TPAAUIMOHHO TMpUCYIIas MaTeMaThuke |
MIPOHU3BIBAIONIAS BCE MaTeMaTHYECKHE KypChl M coaepkareibHbie JIuHUU. ChopMynupoBaHHOE
B DeiepalibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHapTe CPEIHETr0 OOIIero 00pa3oBaHUs
TpeOOBaHUE «BJIAJCHUE METOJaMH JO0Ka3aTelbCTB, AITOPUTMAMHU pEIICHUs 3a/Jay; yMEHHE
dbopMyIIHpOBaTh ONPENEICHUS, AaKCUOMBI U TEOPEMBI, IPUMEHSATDH UX, IPOBOJUTH JI0Ka3aTeIbHbIC
paccyXIeHuss B XOJ€ pEUICHHs 3aJad» OTHOCHUTCS KO BCeM KypcaMm, a (opmupoBaHue
JIOTUYECKUX YMEHUH pacmpenensercs Mo BCeM rojaM OO0y4yeHHUs Ha YPOBHE CPEIHEro 0OILero
o0Opa3zoBaHusl.

MECTO YUEBHOI'O IIPEAMETA «MATEMATHKA» B YHEBHOM IIJTAHE

B cootBercTtBUM ¢ DepepanbHBIM TOCYIapCTBEHHBIM 00pa30BATENbHBIM CTaHAAPTOM
cpemHero oOmero oOpa3oBaHUs MaTEeMaTHKa SIBISIETCS 00S3aTEIbHBIM MPEIMETOM Ha JTaHHOM
ypoBHE oOpa3zoBanus. Hacrosimelt paboueil mnporpamMmoil mpeaycMaTpUBAaeTCsl HU3y4EHHE
ydyeOHoro mpeamera «MaTemaTuka» B paMKax TpEX ydeOHBIX KypcoB: «AnreOpa u Havaia
MaTeMaTh4ecKoro ananuza», «l'eomerpusi», «BeposTtHOCT, W cTaTucTukay. PopMupoBaHUE
JIOTUYECKUX YMEHUHN OCYIIECTBISETCA Ha MPOTSHKEHUH BCeX JIeT 00yueHHus B CTaplleil mkose, a
AJIEMEHTHI JIOTUKH BKIIIOUAIOTCS B COJIEPKaHUE BCEX HA3BAHHBIX BBIIIE KYpPCOB.

OCHOBHBIMU JTMHUSIMU cojiepxaHusa Marematuku B 10—11 knaccax asnsitores: «Ywucna u
BBIUKCIICHUS», «ANTreOpa» («Anredpandeckue BBIDAKEHUS», «YPaBHEHUS U HEPABEHCTBAY),
«Hauana wmatemaruueckoro asammza», «l'eomerpusi» («['eomerpuueckue ¢urypsl U ux
cBoiicTBay, «l3MepeHHe TeoOMETpUYECKUX BEIMUYUH»), «BeposSTHOCTH U  CTATHUCTHKa.
ConeprkatenbHble JTUHUA PA3BUBAIOTCS MapaJUieIbHO, KaXIas B COOTBETCTBHHM C COOCTBEHHOMU
JIOTUKOW, OJTHAKO HE HE3aBUCUMO OJIHA OT JPYroi, a B TECHOM KOHTAKT€ W B3aUMOJIEUCTBUU. X
Oo0OBeAMHSIET JIOTMYECKas COCTABISIONIAs, TPAAUIIMOHHO TPUCYIIas MaTeMaThke |
MIPOHU3BIBAIONIAS BCE MaTeMaTHYECKHE KypChl M coaepkarenbHbie JIuHuU. ChopMynupoBaHHOE
B ®I'OC COO TpeboBanme «BIaJICHUE METOJaMU JI0KA3aTeNbCTB, AITOPUTMAMH PEIICHUS 3a/1a4,
yMeHHe (GOpMYyIHUPOBaTh OIpPENeTICHHs, aKCUOMBI W TEOPEMbI, MPUMEHSATh WX, MPOBOAUTH
JIOKa3aTeNbHBIE PACCYXKACHHS B XOJE PEIICHUs 3a7au» OTHOCUTCS KO BCEM yUeOHBIM Kypcawm, a
dbopMHUpOBaHHE JIOTMUECKUX YMEHHUM pacrpeaesiseTcs Mo BCeM rojam OOy4eHHsS Ha YpPOBHE
cpemHero odmiero oopa3oBaHus.

B yde6HOM maHe Ha u3ydeHue mMareMatuku B 10—11 kmaccax oTBoguTCsA 5 yueOHBIX
YacoB B HEJNETI0 Ha 0a30BOM ypOBHE B TEUCHHE KaXXI0ro roja oOydeHus, Bcero 350 ydeOHBIX
9acoB, U 8 y4eOHBIX YacOB B HEJCNIIO Ha YIIIyOJEHHOM YpOBHE B TEYEHHE KaXKJOTO roja
o0yueHus, Bcero 560 yueOHbIX 4acoB.



[INTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA
«MATEMATUKA»

OcBoenue yuebHOro npeamera «MaTeMaTHKa» JODKHO OOECIIeYMBATH JOCTHIKCHHE Ha
YpPOBHE CpeIHero ooOmero o0pa3oBaHUs CIEAYIONUX JIMYHOCTHBIX, METANpPEAMETHBIX H
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMHHOCTHBIE PE3VJIbTATEI

JIndHOCTHBIE PE3yJbTaThl OCBOEHHUS IMPOrpaMMbI y4yeOHOro mpenmMera «MareMaTHKay
XapaKTEepU3YIOTCA:

I'paxnanckoe BocIIUTaHUE:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIMU O0O0ydYaroIlerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA, MPEACTABIEHUEM O MaTeMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO oOIiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

[TarpuoTrueckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO POCCUUCKOM Tpak1aHCKON UACHTUYHOCTH, YBOKEHUS K MPOILJIOMY
W HACTOSIIEMY POCCHUCKOM MaTEeMaTHUKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHXCHUSIM
POCCHICKMX MAaTE€MaTUKOB W POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHSX, Cepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCUHCKOr0 Hapoaa; c(hopMHPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKUW U JIEATEIbHOCTBIO YUYEHOIO; OCO3HAHMEM JIMYHOI'O BKJaJa B IOCTPOCHHE
YCTOWYHBOTO Oy IyIIIEro.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHEM K MHpPY, BKIIOUYasg OCTETUKY MaTEMaTUYECKHUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3aJay, pEUIeHUH, pacCyKAeHUH; BOCHPUMMYUBOCTBIO K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

®U3NYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHSITh MaTeMaTUYeCKHWe 3HaHHs B HMHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHUH M OTHbIXa, peryispHas (usmdeckas
AKTUBHOCTH); (PM3UYECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUAX CIIOPTUBHO-0310POBUTEIHHOMN
JESITENbHOCTBIO.

TpynoBoe BocliuTaHHe:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHWEM IICHHOCTH TPYIOJIO0US; MHTEPECOM K Pa3IHYHBIM
chepam mpodhecCHOHATBEHON AESITeNbHOCTH, CBI3aHHBIM C MAaTeMaTUKON U €€ MPHIIOKEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIeit mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
’KU3HEHHbIEC IJIaHbl; TOTOBHOCTbIO M CHOCOOHOCTHIO K MaTeMaTHYecKOMY OOpa3oBaHUIO U
caM000Opa30BaHMIO HAa TPOTSHKEHUM BCEH JKU3HHU; TOTOBHOCTHIO K AKTHMBHOMY YYacTHIO B
PEIICHUH PAKTUYSCKUX 3a7]a4 MAaTEeMaTHIEeCKOW HAPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO JKOJIOTUYECKON KYJBTYpHI, MMOHUMaHHEM BIIASIHUS
COIIMAIbHO-?KOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOW CpEIbl,
OCO3HAHHEM TJ00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJieM; OpUEHTAHe Ha MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUM Ui pelleHus 3a/1ad B 00JacTU OKpY’Karolled Cpebl, MIaHUPOBAaHUS



MIOCTYIIKOB M OLIEHKU MX BO3MOKHBIX ITOCIEACTBUM IS OKPYKAIOLIEH CpeIbl.

[lenHOCTH HAYYHOT'O IO3HAHUS:

c(OPMHPOBAHHOCTHI0O MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKH, TOHUMAaHHUEM MaTeMaTHUECKOW HAayKH Kak cepsl
YeJIOBEUECKON JEATeNbHOCTH, HTANOB €€ Pa3sBUTHUSA U 3HAYMMOCTHU JJI Pa3BUTUS LUBWIN3ALUM;
OBJIQICHUEM S3BIKOM MAaTEMAaTUKU M MaTeMaTH4YeCKOM KyJbTYpOM Kak CpPEACTBOM IO3HaHMS
MHUpa; TOTOBHOCTBIO OCYLIECTBIATh HPOEKTHYIO M MCCIEJOBATENIBbCKYIO JESATEIbHOCTD
UH/IMBUYAJIbHO U B TPYIIIIE.

METAIIPE/JIMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble  pe3yibTaThl ~ OCBOCHHMS  NpOrpaMMbl  y4yeOHOro  mpeaMera
«MareMaTuka»  XapakTEepU3yHOTCSl  OBJQJCHMEM  YHUBEPCAJIbHBIMU  I103HABATEIbHBIMU
JNEHCTBUSIMH,  YHHUBEpPCAIbHBIMU  KOMMYHHKAaTUBHBIMM  JIEUCTBUSMH,  YHHUBEPCAJIbHBIMU
PEryJIsSTUBHBIMH JCHCTBUSAMHU.

1) VYHHUBepcalbHBIE TO3HABATEIbHBIC JCUCTBUS, O0ecrednBaoT (HOPMUPOBAHHE
0a30BbIX KOTHUTUBHBIX IPOLECCOB 00yUaIONIMXCs (OCBOGHHE METOJI0B TIO3HAHUS OKPYIKAIOIIETO
MUpa; MNPUMEHEHHE JIOTMYECKUX, HCCIEOBATEIbCKUX OIepauuid, yMeHud paboraTh ¢
uHpopManuen).

basoBble nornyeckue 1eNCTBUSL:

— BBIABJIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMATUYECKUX OOBEKTOB,
MOHATUH, OTHOIIGHUH MEXIy TMOHIATUAMHU; (POPMYIHPOBATH OIPEACIICHUS TTOHSITHIA;
YCTaHABJIMBATh CYIECTBEHHBIM NpHU3HAK Kilaccu(UKalMM, OCHOBAaHUS JUId 0000ILEHUs U
CpaBHEHHUs, KpUTEPUN ITPOBOAMMOI0O aHAJIN3a;

— BOCIIpUHUMAaTh, (QOPMYJIUPOBATh M MNpPeoOpa3oBBIBATh CYXACHUS: YTBEPAUTEIbHBIE W
OTpHULaTeNbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

— BBIABJIATh MaTe€MaTH4YeCKHe 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TNPOTUBOpeuus: B (hakrax,
JAHHBIX, HAONMIOJICHUAX U YTBEPXKACHUAX; IMpeularaTb KpPUTEPUM JJIsl  BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

— JlefaTh BBIBOJBI C MCIIOJNIB30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHHUH, YMO3aKJIIOU€HUH 110 aHAJIOTHH;

— IPOBOJIUTh CAMOCTOSATENBHO JIOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKACHUN (TIpsIMBbIE U OT
MIPOTUBHOT0), BEICTPAUBATh apTyMEHTAIMIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEDBI;

— 000CHOBBIBaTh COOCTBEHHBIE CYK/IEHUS U BHIBOJIBI;

— BBIOMpATh crocob pemnieHus: yueOHoH 3aaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOIXOSAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

basoBble nccnenoBarenbckue 1eHCTBUS:

— HCIMOJb30BaTh BOMPOCHl KaK HCCIIENOBATENbCKUM MHCTPYMEHT IMO3HaHUS; (HOopMyIHpoBaTh
BOIIPOCHI, (UKCUPYIOIIME MPOTUBOpEUHE, NMpoOIeMy, yCTaHaBIMBAThb MCKOMOE U JIaHHOE,
(GbopMHpPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

— TMPOBOJUTH  CAMOCTOSITENILHO  CIUIAHUPOBAHHBIA ~ DKCHEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJIEHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro 0ObeKTa, SBJICHUS, MPOIECcCa, BBIIBICHHUIO
3aBUCHUMOCTEHN MeXIy 00beKTaMu, SIBICHUSIMH, TPOLIECCAMU;

— €aMOCTOATENbHO (POPMYJIUPOBaTh OOOOIIEHUS M BBIBOJBI 110 PE3yjbTaTaM HPOBEAEHHOTO
HaOJIOACHUS, WCCIIEOBAaHUs, OLIEHUBAaTh JOCTOBEPHOCTh IOJYYEHHBIX pe3yJIbTaToB,
BBIBOJIOB ¥ O0OOIIEHUN;

— IPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHUE MPOLIECCA, @ TAKXKE BBIIBUTATh IIPEIOI0KEHUS O €ro



Pa3BUTHH B HOBBIX YCJIOBHUSX.
PaGora c nuadopmarnmeii:
— BBIABJISATH JePHUIUTH UHPOPMAIMH, TaHHBIX, HEOOXOAUMBIX JJIsI OTBETa Ha BOIPOC M IS
peIICHHUS 3a/1a4H;
— BbIOMpaTh  WHGOPMAIMIO W3  HMCTOYHHKOB  PAa3IMYHBIX  TUIOB, AHAJIU3UPOBATH,
CHCTEMAaTU3HpPOBAaTh W HMHTEPIPETUPOBATh HMH(OPMAIMIO pa3IMYHBIX BHIOB U (HopMm

MIPEICTABIICHHS;
— CTPYKTYpHUpOBaTh WHPOPMAIINIO, IPEACTABIIITh €€ B pa3iMuHbIX (popMax, WILTIOCTPUPOBATH
rpaduyuecKu;
— OIICHUBATh HAIEKHOCTh HH(POPMAIIUH T10 CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM KPHTEPHUSIM.
2) YHUBepcalbHbIC KOMMYHUKATHBHBIE JEHCTBUS, 00eCTIeYNBAIOT
c(OpPMUPOBAHHOCTH COITUATBHBIX HABBIKOB O0YUYAIOIIUXCS.
OO01ieHue:

— BOCTIPUHUMATh U (OPMYJIHUPOBATH CYKACHUS B COOTBETCTBHH C YCJIOBHUAMH W LEJISIMH
00IIICHYS;

— SCHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MHChMEHHBIX TEKCTaX,
JaBaTh NOSCHEHHMS [0 XOY PEIICHHUs 331a4l, KOMMEHTHPOBATH MOJyUYEHHBIN Pe3yIbTar;

— B XOz€ OOCYXJIEHHUS 3a/1aBaThb BOIPOCHI IO CYNIECTBY OOCYXIAaeMOH TEMBbI, MPOOIEMBI,
peraemMoit 3a/1a4n, BBICKAa3bIBaTh UJICH, HAIICJICHHBIC HA TIOMCK PEIICHUS;

— COIOCTABIIATh CBOU CYXKJICHUS C CYKJIECHUSMU APYTUX YYaCTHUKOB JMAJIOra, OOHApyKHUBATh
pas3nuyme U CXOJCTBO MO3ULIUI;

— B KOPPEKTHO hopme popMyImpoBaTh pa3HOTIIACHS, CBOM BO3PKECHUS,

— MPEJCTaBIATh PE3YIbTaThl PEIICHUS 3a/1a41, SKCIIEPUMEHTA, UCCIIEI0BaHMsI, IPOEKTa,;

— CaMOCTOATENbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHS C Y4Y€TOM 3a7ay Mpe3eHTAlUuu U
0COOEHHOCTEH ayAUTOPHH.

CoTpyaH14EeCTBO:

— IMOHMMAaTh M WCIIOJNB30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAWBUIYAIBHOW pabOTHI TpH
pelIeHnn yuyeOHbIX 3a/1ay;

— MPUHHUMATh LeJb COBMECTHOH JesITEIbHOCTH, IUIAHHUPOBATh OPraHU3allMI0 COBMECTHOM
paboThI, pacrpenesiiaTh BUABI pabOT, TOTOBAPHBATHCS, OOCYKIATh TNPOILECC U PE3yIbTaT
paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

— y4acTBOBaTh B TPYIMOBBIX (opmax paboTbl (0OCYXIeHHs, OOMEH MHEHHUI, «MO3TrOBBIE
HITYPMBI» U UHBIE);

— BBINOJHATH CBOIO YacTh pabOThl M KOOPJMHHMPOBATH CBOU ACWUCTBUS C JPYTMMHU WiIEHAMHU
KOMAaH/Ibl; OILIGHUBaTh KayecTBO CBOEr0 BKJIaJa B OOMMH MNPOAYKT MO KPHUTEPHSM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

3) VYHUBepcalbHbIE  PETYJIATUBHBIE JEHUCTBHSA, OOecreuuBaroT (OpPMUPOBAHUE

CMBICIIOBBIX YCTaHOBOK U )KHU3HEHHBIX HaBBIKOB JTHYHOCTH.

Camoopranusanus:

— COCTaBJISITh IUIaH, AJITOPUTM pEIIeHHs 3aJa4d, BBIOMPATh Ccroco0 pemeHus ¢ y4IEToM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTYMEHTHPOBATh M KOPPEKTHPOBATH
BapUaHTHI PEIICHUN ¢ yI€TOM HOBOM MHGPOpPMAIIIH.

CaMOKOHTpOJIb:

— BJIA/IETh HABBIKAMH [103HABATEIbHOMN pe(IEeKCUN KaK OCO3HAHUS COBEPILAEMbIX JEHCTBUH U

MBICIMTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB;



BJIQJIETh CIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJS TIpoliecca W pesyibTaTa PeleHUs
MaTeMaTHUYECKOM 3a1a4u;

MpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IPU PEUICHUU 33Ja4Hd, BHOCUTH
KOPPEKTHBBl B JEATCILHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HaWJICHHBIX
OIIHUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSM, OOBSCHATH NMPUYUHBI JTOCTHKCHUS
WIM HEJIOCTWKEHUS pPe3yJbTaTOB JEATCIILHOCTH, HAXOIUTh OMIMOKY, J/JaBaTh OICHKY
PUOOPETEHHOMY OTIBITY.

IIVNIAHUPYEMBIE INPEJMETHBIE PE3VJIbTATHI OCBOEHUA
CUHXPOHU3MPOBAHHOM ITPOTPAMMBI 3A KYPC 10 - 11 KJIACCA

[IpenMeTHBIE pe3yabTaThl OCBOCHHS paboyueli CHHXPOHU3UPOBAHHOW paboueii mporpaMmbl

o MaTreMaTHhKe npeacTarieHs! s 10 - 11 kmacca B pamkax KypcoB «Anredpa u Hadasia

aHalIn3a» u <<F€OMeTpI/I$I>).

OcBoenune yqe6Hor0 Kypca «Anre6pa 1 HavaJla MaTEMaTUYICCKOTO aHaJlIn3a» Ha YPOBHC

CpCaAHCIO O6IH€FO O6pa3OBaHI/I${ JOJI2KHO obecneyuBaTh AOCTHUIKCHUC CIICAYIOIIUX ITPEAMCTHBIX

obp

a30BaTEJIbHBIX PE3yJIbTATOB!
K konmy o0y4enus B 10 kitacce 00ydarommiicst MOTYYHT CIIECAYIONINE TPEIMETHBIC

pe3yNbTaThI [0 OTAEIBHBIM TeMaM ¢eaepanbHOi paboueil mporpaMmbl yueOHOTO Kypca

«Anre0Opa 1 HaYajga MaTEeMaTHYECKOro aHaIN3a» Ha G230BOM YPOBHe:

Yucna ¥ BEIYUCIICHUS:

ONEpUPOBATh MOHATHSIMH: PALMOHAIBHOE W JACWCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAs U
JecsITUUHas ApoOb, IPOLEHTHI;

BBIMOJIHATE apU(METHUECKHE OINEepalud C PpPalUOHAIBHBIMU U J€HCTBUTEIbHBIMU
YHCIIAMU;

BBIMOJIHATE MPUOIMKEHHBIE BBIYMCICHUS, HCHOJb3Ys IMpaBUiIa OKPYIJICHHS, JelaTh
MIPUKUAKY U OLICHKY pe3yJbTaTa BBIYMCICHUM;

ONepUPOBaTh MOHSTHUSIMHU: CTENEHb C LIEJbIM IMOKa3aTejaeM, cTaHAapTHas (opMa 3amnucu
JNEHCTBUTENBHOTO YHUCIA, KOPEHb HATypaJIbHOM CTENEHHU, MCIONb30BaTh MMOAXOJSIIYIO
dbopMy 3anmucH JIEHCTBUTENbHBIX YHCEN JJs peUIeHHs] TMpaKkTUYeCKuX 3anad Hu
IIPE/ICTaBICHUS] JaHHBIX;

OIIEpUPOBATh MOHATUAMH: CUHYC, KOCHHYC M TaHT€HC IIPOU3BOJIBHOTO YIJIa, UCIOJIb30BATh
3aIuCh MPOU3BOJIBHOTO yTIila Yyepe3 oOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHEHHs 1 HEPABEHCTBA:

OIIEpUPOBATh IOHATUAMM: TOXKIECTBO, YPABHEHHUE, HEPABEHCTBO, LIEJIOE, PALIMOHAIBHOE,
HMpPPALMOHAIIBHOE YPaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPaBHEHHUE;

BBIMOJIHATE ~ MpPeoOpa3oBaHUsi ~ TPUTOHOMETPUUYECKUX  BBIPAXKEHMH M peliaTh
TPUTOHOMETPUYECKHE YPABHEHUS;

BBINOJIHATE MPe0o0pa30BaHMsl LEJbIX, PALMOHATIBHBIX U MPPALMOHAIBHBIX BBIPAKEHUH U
pelars OCHOBHBIE THIIBI ILIEJbIX, PAlUOHAIBHBIX M HUPPALUOHAIBHBIX YPAaBHEHHH U
HEPABEHCTB;

IIPUMEHATh YPAaBHEHMS U HEPABEHCTBA Ul PEILICHMS MAaTeMaTHYeCKHUX 3a7ad M 3a1ad U3
pa3nuYHbIX 001aCTeH HAYKH U PeabHOM KHU3HH;



MOJIETIMPOBaTh pEalbHbIE CUTYallUd Ha s3bIKE alureOpbl, COCTABISTH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA I10 YCIIOBUIO 3aJauyd, MCCIEN0BATh IOCTPOEHHBIE MOJEIU C
WCTIOJIb30BAHUEM allliapaTa ajareopsl.

OyHKIMH U TpaPUKH:

OIIEPUPOBATH MOHATHIMU: (PYHKIIHS, CIIOCOOBI 331aHUsI PYHKIIUHU, 00JIACTh ONPEIEICHUS 1
MHOECTBO 3HaueHU QyHKIMH, rpaduk PYHKIIUH, B3AUMHO 0OpaTHBIC ()YHKIINH,
ONlEpUpPOBATh  MMOHATHSMHU: YETHOCTh W HEYETHOCTh (YHKIWH, HYIM (QYHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

WCIOJIb30BaTh Tpaduku QYHKIUH JIsl pEIICHUsT YPaBHCHHUI;

CTPOUTh W YHUTATh I'padUKU JTHHEWHOW (YHKIUH, KBAJAPATUYHON (DYHKIIMH, CTCTICHHOU
(YHKITUY C [IETBIM MTOKA3aTeNIeM;

UCIIOJIb30BaTh TpapuKu (YHKIUH JUIST UCCIICOBAHMS IPOILECCOB M 3aBUCUMOCTEH TIpU
pelIeHn: 3amad U3 JAPYTruX YYeOHBIX TIPEIMETOB W PEATbHOW JKU3HH, BBIPAXKATh
(dhopMyTaMy 3aBHCHMOCTH MEKy BETUIHHAMHU.

Hauasna MmaTemMaTu4ecKkoro aHajmsa:

OTIepUPOBATH TMOHATUSMU: IOCIEN0BAaTENbHOCTh, apudmMeTnyeckas U TeOMeTpUYecKas
MIPOTPECCUU;

OTIepUPOBATH MOHATUAMU: OECKOHEYHO yOBIBaIOIasi TeOMETPUUECKas MPOTrpeccusi, CyMmma
0ecKOHEeYHO yObIBaIOIIei reOMETPHUUECKON IPOrPECcCHi;

3aJ1aBaTh MOCJIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCO0aMH;

WCIIOJIb30BaTh CBOMCTBA IMOCIEAOBATEILHOCTEH M MPOTPECCUN I PEUICHHs pealbHbBIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHuoecTBa U JIOTUKA:

OIIEpUPOBATh MOHATUSAMU: MHOXKECTBO, OIIEPALlMM HaJl MHOKECTBAMU;
HCII0JIb30BaTh TEOPETUKO-MHO>KECTBEHHBIN arnapar Juisi ONUCaHMsl pEeaJIbHBIX MTPOLIECCOB
U SIBJIGHUH, IPU PELIeHNH 3a/1a4 U3 JPYTUX yU4eOHBIX MPEAMETOB;

OIIEpPUPOBATH MOHATUAMU: ONPEEICHNUE, TEOPEMA, CIIEACTBUE, JOKA3aTEIbCTBO.

K xonmy obydenus B 10 ximacce oOydarommiicsi MONXYYUT CIEIYIOIINE MPEIMETHBIE

pe3yabTaThl MO OTIACIBHBIM TeMaM (¢eaepaabHO paboueil mporpammsl y4eOHOrO Kypca
«Anrebpa 1 HauaJla MaTEMaTHYECKOr0 aHAJIN3a» HA YIIy0J1eHHOM YpPOBHe:

Uwucna v BEIYACIEHUS:

CBOOOJHO  ONEpUpPOBATh  IMOHATUSAMHU:  PAMOHAIBHOE  YHUCIO,  OEcKOHedHas
nepuoudeckas ApoOb, MPOLEHTHI, HPPALMOHATIBHOE YHCIIO0, MHOXKECTBA PALIMOHATIBHBIX
U JE€NCTBUTEIBHBIX YUCEN, MOLYJIb JEHCTBUTEIBHOTO YUCIIA;

IPUMEHATh JAPOOM M MPOLEHTHI A pPELIeHHUs NPUKIAJHBIX 337a4 U3 Ppa3IMyHbIX
OTpacjel 3HaHUW U pealbHOW KU3HY;

MPUMEHTh NMPUOIMKEHHBIE BBIUMCICHMS, MPAaBHJIa OKPYTJEHUS, MPUKUAKY U OLEHKY
pe3yJibTaTa BBIYUCIICHUI;

CBOOOJHO ONEpUPOBaTh IMOHATHEM: CTENEHb C ILEJIbIM IOKa3aTeleM, MCIO0JIb30BaTh
HNOJIXOASIYI0 (hOPMY 3aIIUCH JEHCTBUTENIBHBIX YUCEN ISl pEIICHHs TPAKTUUECKUX 3a7a4
U IIPE/ICTABIICHUS IaHHBIX;

cBOOOIHO ONEPUPOBATH MOHIATHEM: apUPMETUUECKUN KOPEHb HATYPAJILHOW CTETIECHU;



CB06OZ[HO OneprupoOBaTh NOHATUCM: CTCTICHDL C PAlIMOHAJIbHBIM ITOKAa3aTCIICM;

CBOOOJHO ONEpUPOBATh MOHATHAMHU: JOrapupM 4YHCIA, NECATUYHBIE M HATypalbHbIC
norapuMsr;

CBO6OI[HO OIICpHUPOBATH NOHATUAMHU. CUHYC, KOCMHYC, TAHTCHC, KOTAaHI'CHC YHCJIOBOI'O
apryMeHTa;

OIIEPUPOBATH MOHITUSIMH: APKCUHYC, APKKOCHHYC U apKTaHT'€HC YHCIOBOT'O apryMEHTA.

YpaBHEHMs U HEPABEHCTBA!

CBOOOJHO  ONEpUpOBaTh  IMOHATUAMU:  TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHIIbHBIC YPaBHEHHUS U YPABHEHUS-CIIEICTBUS, PABHOCHIIbHBIC HEPAaBEHCTBA;
IPUMEHATh PaA3JIMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX U JPOOHO-PAllMOHAIBHBIX
YpaBHEHMI, TPUMEHSATH METO/I MHTEPBAJIOB JUIsl PEILICHHSI HEPABEHCTB;

CBOOOJHO OIEPUPOBAThH MOHITHUSMHU: MHOTOWICH OT OJHOHN MEpPEeMEHHON, MHOTOUIEH C
HeNbMA K0d((GUIIMEHTaMH, KOPHH MHOTOYICHA, MPUMEHSTH JEJICHHE MHOTOWIeHa Ha
MHOT'OWIEH C OCTaTKOM, TeopeMmy be3y u Teopemy Buera s pernenus 3anay;

CBOOOJHO ONIEpUpOBaTh MOHATHSAMU: CHUCTEMa JIMHEMHBIX ypaBHEHMH, MaTpula,
OTIPEICNIUTENb MAaTPUIBI 2 X 2 M ero TeOMETPUYECKUI CMBICH, HCIOJIB30BaTh CBOMCTBA
orpenenuTess 2 X 2 ans BBIYUCICHHS €ro 3HAu€HHs, MPUMEHATh ONPEACTUTENH JUIS
pelieHHs] CHCTEeMbl JIMHEMHBIX YpaBHEHHH, MOJEIMPOBATH peallbHble CUTYalluu C
IIOMOILbI0 CUCTEMBl JIMHEHHBIX YpaBHEHMH, MCCIEI0BATh IIOCTPOCHHBIE MOJENIU C
IIOMOILBIO MaTPUI] U OTIpe/leNIuTeNIel, UHTEPIIPETUPOBATh [I0JyUYEHHbIH pe3yIbTar;
UCIOJIb30BaTh CBOMCTBA ACUCTBUI ¢ KOPHIAMM I IPe0Opa30BaHUs BBIPAKECHUH;
BBITIOJIHATh  NPEOOpPA30BAHUS YWCIIOBBIX BBIPAKEHUH, COJEpPKAINIMX CTENEHH C
paoHaATFHBIM TTOKa3aTeNeM;

UCIOJIb30BATh CBOICTBA JorapugpmMoB TSt npeoOpa3oBaHus
norapu(MUIECKUXBBIPAKCHNH;

CBOOOJHO  ONEpUPOBaTh  MOHATHUSAMHU:  MppALMOHAIbHBIE,  IIOKa3aTelbHblE U
JorapupMHUUECKUEe YPaBHEHUS, HAXOIUTh WX PEIICHHS C TOMOIIBI0 PABHOCHIBHBIX
MEPEX0I0B WIIN OCYIIECTBIISIS IIPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE  TpPUTOHOMETpuYeckue (GopMysbl Al MpeoOpazoBaHMs
TPUTOHOMETPHUECKUX BBIPAKEHUI;

CBOOOJHO OIEPUPOBATh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, MPUMEHSAThH
HeoO0XoauMble  (OpPMyYINIBI ST PEUIeHHUs OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX
YPaBHEHUM;

MOJICIMPOBaTh peajbHbIE CHUTyallUd Ha S3bIKE aiureOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHMs, HEPABEHCTBA 110 YCIOBMIO 3aj[aud, MCCIEN0BaTh MOCTPOCHHBIE MOJEIHU C
HCIOJIb30BAHUEM alllapaTa ajareopsl.

OyHKIMYU U TpaduKu:

CcBOOO/IHO ONEpUPOBATh MOHATUSAMU: (YHKIHS, CIOCOObI 3aJaHusl (PYHKIMH, B3aUMHO
oOpatHble  (yHKUMH, KOMOO3UIMSA (yHKUMH, rpaduk (YyHKIUM, BBINOIHSITH
3JIEMEHTapHbIE Tpeodpa3zoBaHus rpaduKoB PyHKIIHII;

CBOOOJHO ONEpUPOBATh MOHATHAMHU: 00JACTh OMpEAETICHUS M MHOXKECTBO 3HAUCHHM
¢byHKUMH, HYIU QYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO ONEpPUPOBATH INOHATHAMM: UYETHbIE U HEUETHBIE (PYHKLMHU, NMEPUOAMUYECKHE
(GYyHKIMHU, TPOMEXYTKH MOHOTOHHOCTU ()YHKLIMH, MAKCUMYMbl 1 MUHUMYMBbI (DYHKIINH,
HauOoJIblIee M HAMMEHbIIIEe 3HaUeHNEe (DYHKIIUU Ha IPOMEKYTKE;



CBOOO/IHO ONEpHUPOBATh MOHATHAMH: CTENEeHHass (DyHKIMS C HATYpaJdbHBIM U IEJIBIM
nokaszareneM, rpaduK CTENeHHOW (YHKIHMM C HATypalbHBIM M LENbIM IOKa3aTelieM,
rpaduK KOpHA nN-oif crenmeHH Kak (yHKOMHM OOpaTHOW CTEMEHHM C HaTypajJbHBIM
MIOKa3aTeleM;

OIIEpUPOBATh TOHATUSAMM: JIMHEHHAs, KBagpaTH4YHas W JpoOHO-THMHEHHAs (QyHKIHH,
BBITIOJIHSTH 3JIEMEHTAPHOE UCCIIEOBAaHHUE U ITOCTPOCHUE UX Tpa(uKOB;

CBOOOJHO ONEpPHPOBATH MOHATUSMU: MOKa3aTelIbHas U Jorapugmuyeckas GyHKIUU, UX
CBOWCTBA U TpaMKu, UCIOIB30BATh UX I'PAPUKH IS PELICHUS YPaBHEHHUIA;

CBOOO/IHO ONEPHPOBATh MOHATHIMU: TPUTOHOMETPUYECKAsi OKPY)KHOCTh, ONpEeIICHHE
TPUTOHOMETPUYECKHX (PYHKIUI YUCIOBOTO apryMEHTa;

UCTIONIB30BaTh IpaduKu (QYHKUIUH IS MCCIIEOBAHUS MPOLECCOB M 3aBUCHMOCTEH HpHU
pelieHnH 3agad U3 JAPYrHuX Y4YeOHBIX TPEJIMETOB W PEATbHOM JKU3HH, BBIPAXKaTh
(dbopMynIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

Hauasna MmaTemMaTu4eckoro aHaaiusa:

CBOOOJHO OIEpUPOBATh MOHATUAMU: apupMeTHyecKas U TeoMeTpuyecKasl IMporpeccus,
0ECKOHEUHO yObIBaro1as reoMeTpuyecKas nporpeccus, JVHEWHBIN U
HKCHOHEHIMAJIBHBI POCT, (OpPMyJa CIOXKHBIX HPOLEHTOB, MMETh IPECTaBIECHUE O
KOHCTaHTe;

HCIOJIb30BATh MPOTPECCHH IS PEIIEHUS peallbHbIX 3a/1a4 IPUKJIIaJHOTO XapaKTepa;
CBOOOJHO  ONEpUPOBATh MOHATHSMU:  I1OCIIEA0BATEIbHOCTb, CIIOCOOBI  3aJaHMS
MOCJIeIOBATEIBHOCTEH, MOHOTOHHBIE W OTPAHUYCHHBIE MTOCIIEI0BATEIHHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUS MaTEeMaTHUECKOro aHAJIM3a Kak aHaln3a 0ECKOHEYHO MallbIX;
CBOOOJHO OMEpUpOBaTh MOHATUAMU: HENpEepbIBHbIE (YHKIMH, TOYKU pa3pbiBa rpaduka
(GyHKIUH, aCHMIITOTHI Tpapuka GyHKIUY;

CBOOOJHO ONEpHpOBaTh MOHATHEM: (YHKIHS, HENpepblBHAs Ha OTpe3Ke, MPUMEHSThb
CBOWCTBA HEMPEPBIBHBIX (QYHKLUH JUIs pellieHus 3a1a4;

CBOOOJHO ONEepUpOBaTh TMOHATHSAMM: TepBasi W BTOpas MPOU3BOJAHBIE (DyHKIUH,
KacaTenbHast K rpaduky QyHKLIUY;

BBIUUCIIATH TPOU3BOJIHBIE CYMMBI, IPOW3BEJCHHS, YAaCTHOTO W KOMIIO3HMIUU JBYX
(byHKIMH, 3HATh TPOU3BOTHBIC DJIEMEHTAPHBIX (PYHKINH;

UCIOJb30BAaTh T€OMETPUUECKUI M (PU3MUECKUI CMBICT HPOM3BOMHOW Ul pELICHHS
3ajay.

MHOXecTBa U JIOTHUKA:

CBOOOJTHO ONIEPUPOBATH MOHATUSAMH: MHOKECTBO, OTIEpPaIlMU HaJl MHOYKECTBAMU;
HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapar i ONMCaHMsl pealbHbIX NPOLIECCOB
U SIBJICHUM, IPU PEIICHUH 3aa4 U3 JPYTUX Y4eOHbIX MTPEIMETOB;

CBOOOJHO ONEpHPOBATh MOHATUSAMH: OIpPEJCIICHHE, TEOpEMa, ypaBHEHHE- CIIEACTBHUE,
CBOMCTBO MaTeMaTUYECKOTO OOBEKTa, IOKa3aTelIbCTBO, PaBHOCHUJILHBIE ypaBHEHUS U
HEPaBEHCTBA.

K konny oOyuenus B 11 kmacce oOydaromuiics MHOJYYUT CIEAYIOLIUE MPEIMETHBIE

pe3yibTaThl IO OTACIBbHBIM TeMaM (QeaepaabHOl pabouell mporpaMMbl yu4eOHOTO Kypca

«Anrebpa 1 Hauama MaTeMaTHYEeCKOTO aHAITM3a» HAa 0230BOM yYPOBHeE:

Yucia ¥ BEIUMCIIEHUA



OIEPUPOBATh TMOHATHAMH: HATypaJlbHOE, II€JI0O€ YHCJIO, HCIOJIb30BaTh IPH3HAKU
JCTUMOCTH IIEJIbIX YKCEJ, Pa3JIOKCHUE YHUCIIa Ha MPOCThIC MHOXKUTEIN IS PEHICHUS
3aa4;

OIEePUPOBATH MOHATHEM: CTEIICHB C PAIIMOHAIBHBIM ITOKA3aTeIIeM;

OIEePUPOBATH MOHATHIMM: JIOTAPU(PM YHCIa, TCCATHUHBIC U HATypaIbHBIC JIOTAPU(PMBI.

ypaBHeHI/IH M HEpABCHCTBA:

NPUMEHSATh CBOWCTBA CTENEHUM JUISI NpeoOpa3oBaHMsl BBIPAXKEHUH, ONEpPUPOBATH
MOHATUSAMM: II0KA3aTEIbHOEC YPAaBHEHME W HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIbI
II0OKA3aTENIbHBIX YPABHEHUM U HEPABECHCTB;

BBINIOJIHATE MPEOOpPA30BaHMs BBIPAKEHHUH, COAEpXKAlMX JIorapu(Mbl, ONEPUPOBATH
MOHATUSIMH: JIOTapU(MUYECKOE YpaBHEHHE W HEPAaBEHCTBO, PEIIaTh OCHOBHBIC THIIBI
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

HAaXOJIUTh PELICHUS TPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEPUPOBATh MOHATUAMH: CUCTEMA JIMHEWHBIX YPABHEHUN U €€ PEIICHHE, MCIOJIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUM JUUIA PEILICHUS IPAKTUYECKUX 3aa4;

HaxOJUTh PELICHUs MPOCTEUIINX CUCTEM M COBOKYIIHOCTEM PALMOHAJIBHBIX YPABHEHUN U
HEPABCHCTB;

MOJIEIUPOBATh pEAJIbHbIE CUTYallUM Ha SA3bIKE aireOpbl, COCTaBISTh BbIPAKEHUS,
YpPaBHEHHUsI, HEPABEHCTBA U CUCTEMBI 10 YCJIOBMIO 33J1a4d, MCCIIEI0BAaTh IIOCTPOEHHBIE
MOJIEJIN C UCIOJIb30BAaHUEM allllapara aareOopsl.

Oynkuun u rpaduku:

OTEpUPOBATh TOHATUSMHU: TepuoaAnYecKas (YHKIHS, TPOMEKYTKM MOHOTOHHOCTH
(YHKIMH, TOYKH IKCTpeMyMa (PYHKIIMU, HAUOOJbIIIee U HAUMEHbBIIIEEe 3HAUCHUS (PYHKITUN
Ha TIPOMEXYTKE, UCTIOIB30BaTh UX AJI UCCIIeOBaHUs (PYHKIIUU, 3aJaHHON TpaduKOM;
ONEepUPOBaTh  MOHATHSAMH:  TpadUKM  TIOKa3aTeNbHOM,  JorapupMuUYeckol |
TPUTOHOMETPUYECKUX (DYHKIUH, wu300pakaTh WX HA KOOPJAWHATHOM TIUIOCKOCTH W
WCIIOIB30BAaTh ISl PEIICHUS YPaBHEHUN U HEPABEHCTB;

n300paxkaTh HAa KOOPJAWHATHOM TUIOCKOCTH TpauKu JIMHEHHBIX YpaBHEHUH W
WCIIOIBb30BATh UX JJI PEIICHUS] CUCTEMBI IMHEWHBIX YPaBHEHUI;

MCIONIb30BaTh TpapuKu (QYHKIHMH Ui HCCIEAOBAaHUSA MPOIECCOB M 3aBUCHMOCTEH U3
JOPYTUX Y4EOHBIX TUCIUILTUH.

Hauana MmaTreMaTH4eCcKOro aHajIn3a;

OTIepUPOBATH IOHATUSMU: HEMPEePhIBHAS PYHKIIHSI, TPOU3BOIHAS (PYHKIIHH, UCIIOIB30BaTh
reOMEeTpUUYECKUN U GU3NYECKUIN CMBICI IPOU3BOIHOM TS pelIeHHs 3a/1a4;

HaXOJUTh MPOU3BOJHBIC AIEMEHTAPHBIX (DYHKIMN, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEICHNUS, YaCTHOTO (PYHKIIHIA,

UCTOJB30BaTh TMPOU3ZBOJAHYIO JUIS HWCCIEAOBAaHUS (PYHKIMM HAa MOHOTOHHOCTh H
KCTPEMYMBI, TPUMEHSITh PE3yJIbTAThI HCCIICIOBAHUS K TIOCTPOCHUIO Ipa(UKOB;
WCIIOJIb30BaTh MPOU3BOJIHYIO JIJISI HAXOXKIACHHS HAMIIyYIIero PEIIeHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COLIHATbHO-3KOHOMUYECKNX, 3a1a4ax;

OTIepUPOBATh TOHATUSMU: TIEPBOOOpa3HAs U MHTErpaj, MOHUMATh T€OMETPUUECKUN U
(bu3MUECKU CMBICT HHTETPAa;

HaXOJUTh MEPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKIIMH, BBIUUCISATh UHTErpal Mo (hopmyre
Hrrotona—Jleionuma;



peliaTh NPUKIAAHBIC 3aJa4d, B TOM YHCJIC COOUATIbHO-O3KOHOMHNYCCKOTI'O U (bnznqecxoro
XapakTepa, CpCACTBAMU MAaTCMATUUCCKOT'O aHAJIM3a.

K xonmy oOyuenust B 11 kmacce oOydarommiicsi MOJIyYUT CIEAYIONIUE NpPEAMETHBIC

pe3yNbTaThl IO OTAENbHBIM TeMaM (enepanbHOl paboueil mporpammbl y4eOHOro Kypca
«Anrebpa 1 Havajga MaTEeMaTHIECKOTO aHATM3a» HA YIJIy0JIeHHOM YPOBHE:

Yucia ¥ BEIYUCIICHUS:

CBOOOZIHO OIEpUpPOBAaTh IOHATHUSAMHU: HATypaJlbHOE M LEJ0E€ YHUCIO, MHOXECTBA
HaTypaJIbHbIX U LEJIBIX YHMCEJI, UCIIOJIB30BATh IPU3HAKU ACIUMOCTH Lenbix yncen, HOJJ
n HOK HaTypanbHbIX yucel A pelieHus 3a1a4, IPUMEHATh alroput™M EBkinnna;
cBOOO/IHO ONIEPUPOBAThH MOHITUEM OCTATKA I10 MOJYJIO, 3alIUChIBATh HATYPAJIbHBIE YUCIIA
B Pa3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIIO U MHOXKECTBO KOMILJICKCHBIX
qucesl, MPEeACTaBIATh KOMIUIEKCHBIE YKCiIa B aureOpanyeckoil ¥ TPUTOHOMETPUUECKOMN
(dbopme, BHITTOIHATH apu(METHYECKHE OTIepaliy ¢ HUMU M H300pakaTh Ha KOOPAMHATHON
IUIOCKOCTH.

VYpaBHEHMS U HEPABEHCTBA:

CBOOOZIHO  ONEpUpOBaTh  MOHATUAMU:  HPpALMOHAIIbHBIE,  IIOKa3aTelbHbIE U
Jorapu(MUUECKUe HEpPaBEHCTBA, HAXOJUTh MX PELIEHUS C MOMOIIbIO PAaBHOCHJIBHBIX
NIEPEX0/IOB;

OCYIIECTBISATH OTOOP KOPHEH MPH PEIIEHUH TPUTOHOMETPUUYECKOTO YPaBHEHMS,
CBOOO/ZIHO ONEpUpOBaTh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, HMPUMEHSTH
HeoOxoauMble (OPMYIIBI AJIsl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX
HEpPaBEHCTB;

CBOOOJTHO ONEPHPOBATH NOHATUSAMM: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHUJIbHBIE CHUCTEMBl M CHUCTEMBI-CIE/ICTBUS, HAXOOUTh PEUICHUS CHCTEMBl H
COBOKYITHOCTEH pallMOHANbHBIX, HPPALMOHAIbHBIX, TOKA3aTENbHBIX U JIOTapU(PMUIECKUX
YpaBHEHM U HEPABEHCTB;

pemiaTh palMoHalbHbIE, HppPALUOHAIbHbIE, IOKa3aTelabHbIE, JIOrapuMUUECKUEe |
TPUTOHOMETPUYECKHNE YPABHEHUSI U HEPABEHCTBA, COAECPKAILNE MOy U TTapaMeETPhI;
MPUMEHSTh Tpaguueckue MEeTOJbl JUIsl pelleHHs] YpaBHEHHM W HEpPaBEHCTB, a TaKkKe
3aJa4 Cc napaMeTpamy;

MOJICIMPOBaTh peajbHbIE CHUTyallUd Ha S3bIKE aiureOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUsI, HEPAaBEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEeI0BaTh IOCTPOCHHBIE
MOJIEIM C HCIIOJIb30BAHWEM ammapaTta ajireOpbl, HMHTEPIPETUPOBATH IOIYYEHHBIN
pe3yabTar.

@yHKIMYU U TpaduKu:

CTPOUTH TPaPUKH KOMIO3ULIUHU (PYHKIUI ¢ TOMOIIBIO 3JIEMEHTAPHOTO UCCIIEeIOBAHUS U
CBOMCTB KOMITO3UIIMU JABYX (DYHKIIHIA;

CTPOUTH TeOMETpUYEeCKHe o00pa3bl YpaBHEHHH M HEPAaBEHCTB HA KOOPAWHATHOMN
IUIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHUAMHE: TPAPUKH TPUTOHOMETPHUCCKUX (DYHKITHIA;
MPUMEHATH QYHKIHH JIJISI MOJICIIMPOBAHUS U HCCIIEIOBAHUS PEATbHBIX MIPOIIECCOB.

Hauana marematuyeckoro anaansa:



— HCIONB30BaTh TPOM3BOJHYIO JUISL HCCIEIOBaHHMS (QYHKIMH HAa MOHOTOHHOCTh U
HKCTPEMYMBI,

— HaxOIWTbh HAUOOJbINICE U HAUMEHbBIIICE 3HAUCHHS (DYHKIIMY HETIPEPHIBHOM Ha OTpPE3Ke;

— HCIOJB30BaTh MPOU3BOIHYIO JUISI HAXOXKJICHHUS HAMITYUIIEro PEHICHUs] B MPUKIATHBIX, B
TOM 4YHCIE COIHATbHO-DKOHOMHYECKHX, 3aJayax, sl ONpelesieHHs CKOPOCTH U
YCKOPEHUs Ipoliecca, 3aJaHHOTO (GOpMYIIoil nin rpaduKoMm;

— CBOOOJIHO ONEpUPOBATh IMOHATUSAMHU: IEepBOOOpa3Hasi, ONPEACIEHHBIM HWHTErpal,
HAXOJUTh EPBOOOPA3HBIC HIEMEHTAPHBIX (PYHKIUI M BBIYUCISATH HHTETPAJ MO (hopMyie
Hrrotona—Jleionuma;

— HaxOAWTh IUIOWIA/IU TIOCKUX (PUTYP B 00BEMBI TEJI C TOMOIIBIO HHTETpaa;

— HMETh NPEJCTABICHHE O MATeMaTHYECKOM MOJCIMPOBAHMU HA IPUMEpPE COCTABJICHUS
muddepeHInaIbHbIX YPaBHEHHI;

— pemaTh NPHUKJIAIHBIE 33[]a4d, B TOM YHCIIE COIUAIEHO-YKOHOMHYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMH MaTEeMaTHIECKOTO aHAIIN3A.

COHEPXAHUE YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'b AHAJIM3A» 10 - 11 KJIACC

10 KJIACC Ba3oBblii ypoBeHb

Yucna v BBIYUCIICHUS

Panmonaneubie urcna. OOBIKHOBEHHBIE U JACCATHYHBIC IPOOU, IPOIEHTHI, 0ECKOHEUHBIE
nepuoauyueckue  podbu. ApudmMernueckue omnepanudd ¢ PalMOHAJIBHBIMH  YHCIAMU,
npeoOpa3oBaHus YMCIOBBIX BhIpakeHUU. [IpumeHeHme ApobOel W TPOIEHTOB MM PEIIeHUs
MPUKIIAIHBIX 33]1a4 U3 Pa3Iu4HbIX OTPACIIECH 3HAHUN U PEAIbHON KU3HH.

JleiicTBuTenbHbIe uncia. PalMoHanbHble U UppalMOHANbHBIE Yncia. ApupMeTHIEeCKIe
orepaiuu ¢ ACHCTBUTEIbHBIMU YHcIaMu. [IpuOmmkEHHbBIE BBIYMCICHUS, TIPaBUIA OKPYTIICHUS,
MPUKUJIKA U OIIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenens ¢ nensiM nokaszareneM. CtanaaptHas ¢opMa 3alucu IEUCTBUTEIBHOTO YHCIIA.
Ucnonp3zoBanue moaxossmiel (GopmMbl 3amucu  ACUCTBUTENBHBIX YHCEN JJIs  pEIIeHUs
MPaKTUYECKHX 3a/1a4 ¥ MPEICTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATypalbHOW cTemeHu. J[leiicTBus ¢ apudMeTHYeCKUMHU
KOPHSIMU HAaTypaJIbHOM CTENEHHU.

CuHycC, KOCHHYC M TaHT€HC YUCJIOBOIO0 apryMeHTa. APKCHUHYC, apKKOCUHYC, apKTaHT€HC
YHICJIOBOIO apryMEHTA.

YpaBHEHHUS 1 HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHBIE MPEOOPA3OBAHHSL.

[IpeoOpa3zoBanre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUECKHUE
bopmybI.

VpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelleHHe HeEpaBeHCTBA. Mertoj
WHTEpBANIOB. PenieHne 1enplx ¥ ApoOHO-pallMOHANFHBIX YpaBHEHUNW W HEpaBEHCTB. PemieHue
MPPALMOHATBLHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX ypaBHEHUU. IIpuMmeHeHue ypaBHEHUN UM HEPABEHCTB K
pEIIeHHI0 MaTeMaTHYECKHX 3a71a49 U 3a7a9 U3 Pa3INuHbIX 00JacTell HAyKu U PeaIbHOM JKU3HH.

OyHKINU U TpaduKH



Oynk1us, cnocoOsl 3a1anus GyHKuuu. ['paduk QyHKIHH.

B3anmuo obparnbie pyHkun. O61acTh ONpEEICHUs U MHOKECTBO 3HAYCHUN (DYHKIIUH.
Hynu pynkmun. [pomexyTku 3HaKonmocTossHCTBA. YETHBIE 1 HEUETHBIE (DYHKIIUH.

CrenenHast GyHKIUS C HATYpaJbHBIM U IIEJIBIM MTOKa3aTeneM. E€ cBoiicTBa u rpaduk.

CBoiicTBa 1 rpadKk KOpHS N-Oi CTETICHHU.

Tpuronomerpudeckas OKPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUUECKUX (YHKIMH
YHCJIOBOI'O apryMEHTA.

Hauana maremarnueckoro aHanusa

[TocnenoBarenbHOCTH, €HOCOOBI  3aJaHUsl  IOCJIENOBaTENbHOCTEH. MOHOTOHHBIE
IIOCJIE0BATEILHOCTH.

Apudmernueckass U TreoMeTpuUYecKas IporpeccH. beckoHeduHo  yObIBaromias
reomerpuueckasi nmporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIIEH T€OMETPUYECKON MPOTrpeccuu.
@opMyra CIOKHBIX IPOLEHTOB. Mcnosb30BaHuEe NpOrpeccuu Il pelIeHUs peajbHBbIX 3a1a4
IIPUKJIAHOTO XapakTepa.

MHoxecTBa U JIOTHKa

MHoXxecTBO, ornepanuu Haj MHOecTBamu. Jlumarpammel Jiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O alIapara JJIs OINMCAHMs PEaJbHBIX IMPOLIECCOB U SABJICHUH, IIPH
peleHuH 3ajad M3 JApYruxX yudeOHbIX mpeameroB. OmpenesneHue, TeopeMma, CIEACTBUE,
JI0Ka3aTeNbCTBO.

10 KJIACC Yray0JieHHblii YpOBeHb

Yucna u BEIYUCICHUS

Panmonaneubie yncna. OOBIKHOBEHHBIE U JECSITHUHBIE TPOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoudeckue apodu. Ilpumenenue apoGeil 1 MPOLEHTOB JUIs pelleHus] NPUKIIaJHBIX 3a7a4 U3
Pa3IMYHBIX OTPACIIEd 3HAHUN U pealbHOU KU3HHU.

JeiictButensHble yncna. PanuoHanbHble W WppallMOHANBbHBIE YKcla. ApupMETHYEeCKHe
onepaluuy ¢ JIEUCTBUTEIbHBIMU 4YHCIAMU. MOJyib EMCTBUTEIIBHOTO YHCIIA U €r0 CBOMCTBA.
[TpuOmmkE€HHbIE BBIYUCICHUSA, TMpPaBWIA OKPYTJICHHs, TPUKUIKA U OIEHKa pe3ylbTaTra
BBIYMCIICHUM.

Crenensb ¢ 1ensiM nokasareneM. buaom Herotona. Mcnons3oBanue noaxossieit Gopmbl
3alUCH ACHCTBUTEIBHBIX YHCEII ISl pELICHUs] TPAKTUUECKUX 3a/1a4 U IIPEICTABIICHUS IAHHBIX.

ApudmeTnueckuii KOpeHb HaTypajlbHOM cTenmeHu U ero cBoicTBa. CTeneHb cC
palMOHAIBHBIM [TOKA3ATENIEM U €€ CBOMCTBA, CTEIEHb C IEHCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa norapudma. JleciTHUHBIE M HATypaJbHBIE JOTapU(pMEI.
CuHyc, KOCHMHYC, TAaHI€HC, KOTAHIE€HC YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC U
ApPKTaHI€HC YHCIOBOTO apryMEHTA.

VYpaBHEHUS 1 HEPABEHCTBA.

ToxnecTBa W TOXKIECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpPaBHEHHUS.
PaBHOCHIIbHBIE YpaBHEHMS U YPABHEHUSI-CIIEICTBUSI.

HepaBenctBo, perienue HepaBeHcTBa. OCHOBHBIE METOJbI pEIIEHUS LEIbIX U ApOOHO-
paluMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

MHorowieHsl OT OJHON NEPEMEHHOMN. /[eleHre MHOTOUYJIEHA HA MHOTOWIEH C OCTATKOM.
Teopema besy. Muorounens! ¢ nensiMu kodpdunuenramu. Teopema Buera. [IpeobpazoBanus
YHCJIOBBIX BBIPAXKEHUH, COJIepKAIIUX CTENIEHU U KOPHHU.

Uppaunonanbusle  ypaBHeHHUs. (OCHOBHBIE METOJbl PEIICHHUS HUPPALHOHATBHBIX



ypaBHeHul. [Toka3aresbHbIe ypaBHEHUS.

OcHoBHBIE METO/IbI PELICHUS MTOKa3aTeIbHbIX ypaBHeHHI. [IpeobpazoBanue BbIpaxeHHi,
cogepxaumx Jjorapudmsl. Jlorapudmudeckue ypaBHeHHs. OCHOBHBIE METOJbI PELICHHS
J0rapu(pMHUUECKUX YPAaBHEHHH.

OcHoBHble TpuUronomerpuyeckue ¢opmynsl. [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BbIpaXXE€HUI. PernieHue TPUTrOHOMETPUYECKUX YpaBHEHUM. PemieHue cucrem JIMHEHHBIX
YpaBHEHUI.

Marpuna cuctembl JIMHEHHBIX YypaBHeHUU. Omnpenenuresb MaTpulbl 2%X2, €ro
FEOMETPUUYECKUN CMBICI M CBONCTBA, BBIYMCIIEHUE €0 3HAYEHUS, IPUMEHEHHUE OIpENeIUTEN]
JUISl pELLICHUs] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Pemienne npukiianHbIX 3a7a4 € [IOMOLIBKO CHCTEMBI JIMHEMHBIX  yYpPaBHECHUM.
HccenenoBanue IMOCTPOCHHONM MOJENM € IOMOILIBIO Marpul u onpenenutenei. Ilocrpoenue
MaTE€MaTUYeCKUX MOJIeNIel peajbHOM CHUTyalUH C IIOMOIIbIO YpPAaBHEHUH U HEPABEHCTB.
[IpuMeHeHrne ypaBHEHHMM W HEpPABEHCTB K PEIICHMI0 MAaTeMAaTHMYEeCKUX 3aJad U 3a]ad u3
pa3INyYHbIX 00JacTel HAyKH U pealibHOM JKU3HU.

OYHKIMH U TpaPuKu

OyHKIMS, ciocoObl 3a1anus QpyHkuuu. Bzaumuo oOpatusle ¢pyHkiuu. Kommosunus QyHKIMA.
I'paduk GyHkmmu. DnemMeHTapHBIC Mpeodpa3oBanus rpadukoB GyHKIMH. OOIaCTh ONPEICICHUS
¥ MHOXKecTBO 3HaueHuil ¢pyHkuuu. Hynu ¢pynkuuu. [TpomexyTku 3HakonocrostHcTBa. YETHBIE U
HeuétHele (yHkmuu. Ilepuogmueckne ¢GyHKIUU. [IpOoMEKYyTKM MOHOTOHHOCTH (DYHKIIHH.
MakcumyMbl 1 MHUHUMYMBI (pyHKIuuA. HamOonbpiiee W HauMeHbIee 3HAYCHUS (QYHKIUH Ha
npoMexyTke. JIuHelHas, KBaJpaTH4Has U JpOOHO-THHEHHas (yHKIUU. DIEeMEHTapHOE
UCCIIEIOBaHHE U IIOCTPOCHUE UX IPa(UKOB.

Crenennas GyHKIUS C HaTypaldbHBIM U IIeNbIM TMoKa3zarenaeMm. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS Nn-0il CTemeHH Kak (PyHKIMU OOpaTHOM CTENEeHU C HaTypalbHBIM
IIOKA3aTeNEeM.

[TokazarenbHas u Torapudmuueckast QyHKIIHH, UX CBoOWicTBa U rpaduku. Mcnonbp3zoBaHue
rpadukoB  GYHKIOUH AN pelieHuss ypaBHEHUU. TpUroHOMETpuyecKas OKPY>KHOCTb,
onpezeNieHue TPUTOHOMETPUYECKUX (DYHKIIMN YHCIOBOTO apTryMEHTa.

OyHKIMOHATBHBIE 3aBUCUMOCTH B pEaNbHBIX IMpoleccax U sABIeHUsAX. [ 'paduku
peanbHBIX 3aBUCUMOCTEM.

Havana Mmarematnueckoro aHanmsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJlaHus MOCJIEA0BATEIBHOCTEN. Meton
MaTeMaTU4eCKON UHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHbIE MTOCIEI0BATEIbHOCTH.

HcTopusi BOBHUKHOBEHUSI MAaTEeMAaTUYECKOTO aHallM3a KaK aHalln3a OECKOHEYHO MallbIX
BEJINYMH.

Apudmernueckass W reoMeTpuyeckas Iporpeccud. beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO YOBIBaIOLIEH IeOMETPUUYECKON MPOTPECCHH.
JIMHENHBIN M OKCHOHEHUUAIBbHBIM pocT. Yucno e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcnonb3oBaHue MpOrpeccuu it peluieHus: pealibHbIX 3ajau MPUKIIaJHOTO XapaKTepa.

HenpepriBable QyHkuuu u ux cBoiicTBa. Touku paspbiBa. ACHMITOTHI TIpadUKOB
¢dbynkumii. CBolicTBa (YHKIMI HEMPEPHIBHBIX Ha OTpe3ke. METol MHTEPBAJIOB IS pPEIICHUS
HepaBeHCTB. [I[puMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITHH /TS PEIICHUS 3a/1a4.

[lepBass u BTOpas mnpousBogHble ¢yHKIUKA. OnpeneneHne, TeOMETPHUUYESCKUN U
¢u3nueckuif CMBICI TPOM3BOAHOW. YpaBHEHHME KacaTenbHOW K Tpaduky (QyHKIUH.
[TpousBoaHbIe d7eMeHTapHBIX (GyHKIUN. [Ipou3BogHAas CyMMBI, MPOW3BEICHUS, YaCTHOTO M



KOMITO3HITH (DYHKITHIA.

MHokecTBa U JJOTHUKA

MHOeCcTBO, omepaluyd HaJ MHOXKECTBAaMU U HMX cBoMcTBa. Jlmarpammel Oitnepa— Benna.
[IpuMeHeHre TeOopeTMKO-MHOKECTBEHHOIO amnmapara Jig ONHCAHHs pealbHBIX MPOIECCOB U
SBIICHUH, TpH pEIICHWH 3a7ad W3 APYyTrux ydeOHbIX mpeameToB. OmpexaeneHue, Teopema,
CBOMCTBO MaTEeMaTHUECKOTO O0BEKTA, CIEACTBHE, JOKA3aTEILCTBO, PABHOCUIBHBIC YPaBHEHUS.

11 KJIACC ba3oBblii ypoBeHb

Yucna 1 BEIYUCIICHUS.

Hatypanbnsle u niensle yncina. [IpuzHaku 4eIMMOCTH LENBIX YUCEI.

Cremnens ¢ palliOHAIBHBIM MOKa3atesaeM. CBOMCTBA CTEIICHH.

Jlorapudm uncna. JlecaTUuHbIE U HATYpaJIbHbIE JOrapU(MBL.

VYpaBHEHHUS U HEPABEHCTBA.

IIpeoOpa3oBaHue BbIpaXKEHUH, COJIEpKAILUX JOrapupMbl.

IIpeoOpa3oBanue BhIpaXKEHUH, COJIEpKAILUX CTEIIEHH C pallMOHAIbHBIM [10Ka3aTeleM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA.

CucreMbl NTUHEHHBIX ypaBHEHUU. PellleHne NpUKIagHbIX 3alad C IMOMOLIbIO CHCTEMBI
JIMHEUHBIX YPaBHEHUM.

CucreMbl U COBOKYTHOCTH pallMOHAJIbHBIX YPaBHEHUH U HEPABEHCTB.

IIpuMeHeHne ypaBHEHMI, CUCTEM M HEPAaBEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a4ad U
3a]a4 U3 Pa3IUYHbIX 00JacTel HAyKU U pealbHOU JKHU3HU.

@OyHKUIUYU U TpadUKH.

Oynkuus. [lepuonnyeckne ¢yHkunu. [IpoMeXyTKM MOHOTOHHOCTH — (DYHKIHH.
Makcumymbl 1 MUHUMYMBbl (yHKUMU. HaunOonbliee ¥ HauMeHblllee 3HAa4eHHE (PYHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U IPaPUKH.

IToka3zarenbHas u JorapupmMuyueckas pyHKIUN, UX CBONCTBA U IpaUKH.

Wcnonb3oBanue rpadukoB QYHKIHM I pellieHUs] ypaBHEHHUH U JIMHEHHBIX CUCTEM.

Hcnonp3oBanue rpadukoB (GYHKIUN I UCCIEIOBAHMS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB U peaIbHON KU3HU.
Havana marematnyeckoro aHanmsa.

HenpepsiBable pyHKIMU. METOA HHTEPBAJIOB /IS pEIIEHUs] HEPABEHCTB.

[IpousBonnas pyHkiuu. 'eomerpruueckuii 1 GuU3nIecKuili CMbICI MPOU3BOAHOM.

[TpousBoaHbIE AeMeHTapHbIX PyHKINNA. DOPMYJIIbl HAX0XKIEHUS TPOU3BOJHONW CyMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKITHH.

[IpumeHeHne TPOU3BOJHOW K HCCIENOBaHUIO (YHKIMI Ha MOHOTOHHOCTh H
sKCTpeMyMbl. HaxosxaeHne HanOobIIero 1 HaMMEHBIIEro 3Ha4eHus! GYHKLUU Ha OTpE3Ke.

ITpuMeHeHre TPOU3BOJHON AJI HaXOXKJIEHUS HAWIy4dlIEro pelieHHsl B MPHUKIATIHBIX
3ajjauax, JJs ONpeAesIeHHsI CKOPOCTH Ipoliecca, 3aJaHHOro (popMyII0i Ui rpaukoMm.

IlepBooOpasnas. Tabmuia nepBoOOpa3HbIX.

WHuTerpan, ero reoMeTpudeckuii U GU3NIECKUN CMBICI. Bpluucienue wHTETpana mo
¢dopmyne Hetorona—JleiiOnuna.



11 KJTIACC Yray6/eHHbIi YPOBEHb

Yucna v BBIYUCIICHHUS.

Harypanbusle u nenblie uucna. [IpumeHeHHE NPU3HAKOB JEIMMOCTH LEIBIX YHCEN,
HanbOonpImi o0uwmit neurens (manee — HOJl) u Haumensbiee obmee kpataoe (nanee -HOK),
OCTAaTKOB 10 MOJYJIIO, aJiropuT™Ma EBKIMAA 15 pelieHns 3a4a4 B LEJIbIX YUCIIAX.

KommiekcHble uwucna. AnreOpanueckas M TpUTOHOMETpuyeckas (opMbl 3amucu
KOMIUIEKCHOTO yucia. ApupMeTHdyecKkre onepanuu ¢ KOMIUIEKCHBIMU unciamu. M3o00paxenue
KOMIUIEKCHBIX YHMCEJ Ha KOOpAMHATHOM miiockocTH. @opmyna Myaspa. KopHu n-oil crenenu u3
KOMILUIEKCHOTO uucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCeN Ui pelIeHus (QU3MUYECKUX H
F€OMETPUUECKUX 3ajau.

VYpaBHEHUs U HEPABEHCTBA.

CucreMa U COBOKYNHOCTb YpPaBHEHUII M HEPaBEHCTB. PaBHOCWIIbHBIE CHCTEMBI U
CUCTEMBbI-ClIe/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEM TPUTrOHOMETPUYECKUX YPAaBHEHUH C IMOMOLIbI0 TPUTOHOMETPUYECKON
OKpPYXHOCTH. Pellienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX U JOrapH(PMHUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE =~ METOABl  PELIEHHUSs CUCTEM U  COBOKYNHOCTEH  palMOHAJIbHBIX,
UPPALMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTAPU(PMUUYECKUX YPAaBHEHUH.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TapaMETPaMH.

[TpuMmeHeHnEe ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHUIO MAaTEMATUUYECKUX 3a1ad U
3a7a4 U3 Pa3MYHBIX oOONacTell HayKu M pealbHOW JKU3HU, MHTEpHpEeTalusl MOJyUYEeHHBIX
pe3yJIbTaToB.

OYHKIMH U TPaPUKH.

I'padux xomnosunuu ¢pyHkuuid. ['eomerpuueckue o6pa3bl ypaBHEHHH U HEPABEHCTB HA
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpruueckue QyHKINH, UX CBOMCTBA U rpapUKH.

['paduueckue MeTOAbl pellieHHs] ypaBHEHMH M HepaBeHCTB. ['paduueckue MeTo[bl
pelIeHus 3a/1a4 ¢ mapaMmeTpamu.

Hcnonb3oBanue rpadukoB (GyHKIUN U MCCIe0BaHUS MPOLIECCOB U 3aBHCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U pealbHON KU3HH.
Havana Maremarnueckoro ananusa.

[IpumeHeHre TPOM3BOAHONW K HCCIEAOBaHHIO (YHKUMH Ha MOHOTOHHOCTh H
sKcTpeMyMbl. HaxosxeHnrne HanOobIIero 1 HAaMMEHbIIET0 3HAUeHUH HenpepbIBHON (DYHKIIMU Ha
OTpe3Ke.

[IpumeHeHre TPOM3BOAHOM JUIsl HAXOXACHUS HAWIY4YLIEro PEIICHUs B IPHUKIAJHBIX
3aadax, A OINpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiol wuiu
rpaduKoM.

[TepBooOpazHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpa3HbIe AIEeMEHTapHBIX
bynkuwmii. [TpaBuia HaX0KIeHUS TEPBOOOPA3HBIX.

WNurerpain. ['eomeTpuyeckuil CMbICI MHTETpaia. BerurciIeHne ONpeesIEHHOrO0 HHTErpaia
no ¢popmyne Hetorona—Jleitbuuna.

[IpumeHeHne WHTErpana [UIsl HaXOXACHHS IUIOMIAJIEH IUIOCKUX (GUTYp U OO0BEMOB
F€OMETPUYECKUX TEII.



[Tpumeps! pemiennii nuddepeHImaIbHbIX ypaBHEHHH. MaTeMaTH4ecKoe MOICTUPOBaHNE
peabHBIX MPOIIECCOB C MOMOIIBIO AU(PepeHINaTbHBIX YPaBHEHUH.



TEMATHNYECKOE INTAHMPOBAHUWE YYEBHOI'O KYPCA
10 KJIACC

Bba3oBvlii ypoBens (70 yacoB)

Yriay6Jennslii yposenb (140 yacoB)

HasBanue paszena (Tembl)
(4ucno yacoB)

OcHOBHOE coJiep)KaHKEe pasiesa (TeMbl)

HasBanue paszzaena (Tembl) (4UCiIo
4acoB)

OcHOBHOE cojiepKaHue pazjiena (TeMbl)

MHOKeCcTBa pallMOHAIbHBIX
U N1EUCTBUTENbHBIX
uurcell. ParinoHaabHbIe

ypaBHEHHS K HEPABCHCTBA
(14 )

MHOK€eCTBO, OIIEpPALIMK HAJl MHOKECTBAMH.
[{uarpammbl Ditiepa—BenHa.
ParronansHble yncia. OOBIKHOBEHHbBIE U
JIECSITUUHBIE IPOOH, IPOLIEHTHI,
OEeCKOHEUHBIE EPHUOANUYECKIE APOOH.
ApupMeTHIECKHE OIIEPALIUH C
palOHaIbHBIMU YHACIIAMU,
peoOpa3oBaHus YUCIOBBIX BHIPAKECHUM.
[Ipumenenue 1pobeii 1 NPOLEHTOB IS
pelIeHNs MPUKIIAIHBIX 3a]1a4 U3 Pa3IN4HbIX
OTpacied 3HAaHUM U pearnbHOU KU3HU.
JleicTBuTENbHBIE Yhcia. PalinoHaabHbIC U
MppaLMOHAIbHBIC YHCIIA.
ApupMeTHIeCKHEe ONEepalui C
IEHCTBUTENBHBIMY YU CIIAMU.
[TprO>KEHHbBIE BEIUMCIICHUS, TPaBUIIa
OKpYIJIEHUs, IPUKHJIKA U OLIEHKa
pe3yJibTaTa BEIYACICHUMN.

ToaecTBa U TOXKAECTBEHHbBIE
npeoOpazoBaHus. Y paBHEHHE, KOPEHb
ypaBHeHHUs. HepaBeHCTBO, penieHue
HEepaBeHCTBA. MeTo/1 HHTEPBAJIOB.
Perienue 1enbix U JpoOHO-pallnOHATIBHBIX
YpaBHEHUI U HEPABEHCTB

MHOXECTBO JIeHCTBUTEIILHBIX
JHCEIL.

MHOTrO4JICHEI.

PanrionansHble ypaBHEHUS U
HEpPaBEHCTBA.

CucreMbl TMHENHBIX YpaBHEHUN

(28 u)

MHOXECTBO, OIIEpalliH HaJl MHOKECTBAMU
U uX cBocTBa. JJuarpammel Ditnepa —
Beunna. [ Ipumenenue meopemuxo-
IMHOJICECMBEHHO20 annapama 0is peuleHus
3a0ay.

Panronansubie yncia. OObIKHOBEHHBIE U
NECSTHUYHBIE TPOOH, MPOLICHTHI,
OCCKOHEUYHBIC TIEPUOMYECKUEC APOOH.
[Ipumenenue npoOeit U MPOLIEHTOB IS
pelieHus MPUKIAIHBIX 33/1a4.
[lelictBuTenbHbBIC UKcia. PalinoHanbsHbIe U
WppalMOHATBHBIE YHCTIA.
ApudmMeTHIecKHe orneparum ¢

e CTBUTENbHBIMU YnciiaMu. Mooy
OelicmeumenbHO20 YUCia U e20 C8OUCMEa.
[IpuGnmkEHHBIC BEIYMCIICHUS, TPaBUJIa
OKpYTJIEHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BEIYUCIICHUM.

OcnosHble Memoovl peuletus Yeavlx u
0pOOHO-PAYUOHATILHBIX YPABHEHULL U
Hepasencma. MHozounenvt om 00HOU
nepemenHou. /lenenue MHoO2oYnNeHA HA
mHocounen ¢ ocmamxkom. Teopema be3sy.
\MHozounenvl ¢ yenvimu Kodgpuyuenmamu.
Teopema Buema.

Pewenue cucmem nunetinbix ypasHeHU.
\Mampuya cucmemol TUHEUHbIX YPAGHEHUL.
Onpedenumens mampuywvl 2 X2, e2o
ceoMempudecKuti CMblCl U CBOUCMEBA;

6blYUCIIEHUE €20 3HAHYEHRHUA, NPUMEHEHUE




onpeodenumerisi OJisl peuleHusi CUCEMbl
iunetinblx ypasHenul. Pewenue
NPUKTIAOHBIX 3a0aY ¢ HOMOUBIO CUCTEMb]
VIUHEUIHbIX YDABHEHULL

DYHKIMY U TpaPUKH.
CTemneHb C IeIbIM
moKa3arejieM

(6 )

DyHKIMS, CIOCOOBI 3aJaHUS PYHKLIUH.
B3anmMuo oOpatHble pyHkuuu. ['pagux
byHKIMU.

OO6nacTh orpeieeHUs] © MHOXKECTBO
3HaueHni pynkuuu. Hynu ¢pyHkumu.
[IpoMeKyTKH 3HAKONTOCTOSTHCTBA. YETHBIE 1
HeuéTHbIe PpyHKIMH CTeneHb C LebIM
MoKa3aTesieM.

CranpapTHas ¢popma 3anmcu
nercTBUTENLHOrO yncia. Mcnonb3oBanue
noaxoasueit popmel 3anucu
NeCTBUTENBHBIX YMCET IS peIeHHS
MPaKTUYECKUX 3a/1a4 U NPECTABICHUS
TAHHBIX.

CreneHHas GyHKLUS C HATypaIbHBIM U

DOyHKIMHT
u rpa¢uku. CteneHHast QyHKLIUSA
C 1enbiM mnokaszarenem (12 q)

DyHKIMA, CTOCOOBI 3adaHus QYHKITUH.
B3aumHO oOpaTHBIE PYHKIINH.
\Komnosuyus ¢pynxyuii. I'padpux pyHkumu.
DnemeHmapHule npeoopazoe8anus
epaghurxos ¢hynkyuii. O6IacTh
OTIpeIeIICHUS] © MHOXKECTBO 3HAYCHHH
¢byukuun. Hynu gynkiun. [pomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE
byukuuu. Ilepuoouueckue pynkyuu.
\[IpomesicymKku MOHOMOHHOCIU PYHKYUU.
\Makcumymvl U MUHUMYMbL PYHKYUU.
\Haubonvuee u HaumeHbvulee 3HaueHue
dyHKYUU Ha npoMedCcYymKe.

Vlunetinas, keaopamuunas u OpooHo-
tunetinas ynkyuu. nemenmaproe




1eNbIM NokasareseM. E€ cBolicTBa u rpaduk

ucciedosanue U NOCmpoeHue 2paguros
OMux QyHKYul.

CreneHs ¢ 1eJIBIM oKasaTelieM. burnom
\HvromoHa.

CreneHHas PyHKITUS C HATYPaIbHBIM U
LICJIBIM ITOKa3ateieM. E€ cBoiicTBa u

rpaduk

ApudmeTrndeckuii KopeHb
N—OM CTENEHHU.
WppannoHaibHbIe
ypaBHEHUS U HEPABEHCTBA

(18 1)

Apudmernueckuil KOpeHb HaTypalbHON

cTeneHu. JleficTBus ¢ apupMeTHIeCKUMHU
KOPHSIMHU N—OU CTEIIECHH.

Penenne uppanroHanbHbIX YPABHEHUN U
HEPABEHCTB.

CaolicTBa U rpa MK KOpHS N-0¥ CTENEHU

Apudmerrndeckuii KopeHb N-oi
CTETICHHU.

HppanmoHalibHble ypaBHEHUS
(18 u)

ApubdMeTHIecKHii KOpeHb HaTypaIbHON
CTEIIEHH U €T0 CBOWCTBA.
[[Ipeobpaszosanis yUCI06bIX 8bIPAdHCEHULL,
cooepoicawux cmenenu U KOpHu.
HppannonanbHble ypaBHEHUS. OCHOBHBIE
METO/Ibl PEeIICHUs UPPALMOHATIBHBIX
ypaBHEHUH. PasHocunvhbie nepexoobl 6
peuteHuu uppayuoOHaIbHbIX YPASHEHUU.
CBoiicTBa 1 rpaduK KOpHS N-0i cTENEeHU
KaK (YHKIIMM 0OpaTHOW CTENEHH C
HaTypaJIbHBIM IOKa3aTeJIeEM

DopMyIIbl TPUTOHOMETPHH.
Tpuronomerpruyeckue
YPaBHEHHUS

(22 v)

CHHYC, KOCUHYC ¥ TAHT€HC YU CJIOBOTO
aprymeHTa. ApKCHHYC, apKKOCHHYC U
AQPKTAaHI€HC YHCIOBOTO apryMEHTA.
TpuronomeTpruyeckas OKpy,HOCTb,
ONpEIETIEHUE TPUTOHOMETPUIECKUX
¢byHKIMH 9yrcaoBOro aprymenTa. OCHOBHbIE
TPUTOHOMETPHUUYECKUE (POPMYJIBL.
[IpeoOpazoBaHne TPUTOHOMETPUIECKUX
BbIpaXkeHU. Pemenue
TPUTOHOMETPUYECKUX YPABHEHUN

Tpuronomerpudeckue
BBIPAYKEHUS U YPAaBHEHUS

(22 u)

CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YUCJIOBOT'O apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC U apKTAaHTE€HC YHCIIOBOTO
aprymeHnTa. Tpuronomerpuueckas
OKpPY’KHOCTb, OIpe/IeTICHHE
TPUTOHOMETPUYECKHUX (DYHKIIUH YHCIOBOTO
aprymeHTa. OCHOBHBIE
TPUTOHOMETPHYECKHE (POPMYIIBI.
[IpeoOpa3oBaHre TPUTOHOMETPHUECKHUX
BbIpaXKeHU. Perenue

TPUTOHOMETPUYECKUX YPABHECHUN




[TokazarenpHast PYHKIIHSL.
[Toka3aTenbHbIC ypaBHCHUS
(10 9)

Cmenenb ¢ payuonanbHbiM noKasamenem u
eé ceolicmea.

[[lokazamenvHas yHKyus, eé ceolicmea u
epaghux. Hcnonvzosanue epaguxa
yHKYUU 0151 peLieHUs. YPAGHEHUI.
\[lokazamenvhbie ypasnenus. OcHoGHble
IMemoovl pewieHuss NOKA3amenbHblX
)DABHEHULL

Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckre ypaBHeHUS

(18 u)

Vlocapugm yucna. Ceoticmea noeapughma.
V[ecamuyHble u HAMYPATbHbIE T02APUPDMbI.
[[Ipeobpaszosanue svipadicenuil,
coOdeparcawux 102apugmboi.
Vloecapughmuueckas (hynkyus, eé ceoticmea
u epagux. Hcnonvzosanue epagura
yHKYUU 015 peulenus YPasHeHUl.
Vlozapughmuueckue ypasnenus. OcHogHbie
IMemoovl peweHust 102apuphmuyeckKux
ypaenenuii. PasnocunbHvle nepexoowl 8
peuenuu 10eapup MuuecKux ypasHeHutl

[TociemoBaTenbHOCTH U
pOrpecCHr
(6 1)

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS
10CJIe10BaTeNbHOCTE. MOHOTOHHBIE
[10CJIEI0BATENBHOCTH.

ApudmeTnueckast U reoMeTpuyecKas
nporpeccuu. beckoneuHo yobiBaromias
reoMeTpHuuecKas porpeccusl.

Cymma GeCKOHEYHO yOBIBAOIIEH
F€OMETPUYECKON MTPOTPECCUM.

DopmyIia CIOKHBIX MTPOIIEHTOB.
cnionp30BaHKe IPOTPECCUU [T PELLIEHUS
peabHBIX 33Jau MPUKIIATHOTO XapaKTepa

[locnenoBarenbHOCTH
u iporpeccuu (10 )

[TocnemoBaTeIbHOCTH, CITOCOOBI 3aTaHMS
[ocJiefoBaTeIbHOCTEH. Memoo
Mamemamuyeckotl UHOYKYuuU.
MOHOTOHHBIE W OTPAHUYICHHBIC
MOCIeA0BATEeNbHOCTHU. Mcmopus ananusa
OecKOHeuHO MATbIX.

ApudmeTndeckasi U reoOMeTpuIecKas
nporpeccuu. beckoneuHno yobIBaromias
reoMeTpuueckas nporpeccus. Cymma
OECKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON
nporpeccuu. Jlunevnwiii u
OKCnoHeHyuanvHult pocm. Yucno e.
dopmyna CI0KHBIX TPOIIEHTOB.

M crionp30BaHKMe IPOTPECCHH TSI PEIICHUS

PCAJIbHBIX 3aJa4 MPUKJIAAHOI'0 XapaKTCpa




HenpepbiBHBIE GYHKINH.
[IponsBoaHas (20 )

\Henpepulgnbie pyHKyuu u ux ceoticmaa.
Touka paspviea. Acumnmomsi epaghuxos
@yuxyuii. Ceoticmsa ghynxyuil
HenpepuleHblX Ha ompeske. Memoo
UHMEPBanos OJis peuleHUsl HepaseHCma.

[ Ipumenenue c80UCME HENPEPLIBHBIX
dyHKYULL 0151 peutenus 3a0ad.

[[lepsas u smopas npou3600Hvle PYHKYUU.
OnpedeneHnue, 2eomempuyieckuti u
pusuueckuli cmvici nPOU3B0OHOLL.
Vpasnenue xacamenvHoii k epaghuxy
@yukyuu. [Ipouzsoouvie snemenmapHbix
@yuxyuil. Ilpoussoonas cymmet,
npousseoeHuUs, YacmHo20 U KOMRO3UYUU

dyuryul

[ToBTOpeHue, 06o0IIEHNE,
cucreMaTH3anus 3HaHui (4

)

OcHOBHBIE TOHATHS Kypca ajreOpsl 1 Hadas
MaTeMaTHueckoro ananusa 10 kiacca,
000011eHIE U CUCTEMaTHU3allHsl 3HAaHUH

[ToBTOpEHME,
0000111eHHE,
cHUCTEeMaTu3alus 3HaHU!

(29)

OcHOBHBIE IOHATHS Kypca alareopbl 1
HayaJl MaTeMaTH4ecKkoro aHaiumsa 10
Kiacca, 0000IIeHIE ¥ CUCTEMATH3 LM
SHAHWI




[TIOYPOYHOE TEMATUYECKOE ITNTAHMPOBAHUE KYPCA AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

10 KJIACC
Ba3zoBbiii ypoBenb (70 yacoB) Yriay6Jennslii yposenb (140 yacoB)

KonnuectBo yacoB Tema ypoka Tema ypoka | KonnuectBo yacoB
Tema: Muoscecmeo oeiicmeumenvuuix uucei. Muozounenst. Payuonanvnoie ypasnenus u nepaserncmea. Cucmemot auneunvix ypasuenuii (14u /
28u)

1 nenesst

2 MHOXECTBO, OIlepaluy HaJl MHOKECTBAMH.
[lnarpammsl Ditnepa—BenHa. PanonanbHble yucia.

[ Ipumenernue meopemuKo-mHONCECMBEHHOZ0 2
annapama 013 pewenus 3a0ay. Mooyno
OeticmeumenbHO20 YUCLA U e20 CBOUCMEA.

2 Hexeas

2 OOBIKHOBEHHBIC U IECATHYHBIE APOOH, IPOIICHTHI,
0ECKOHEUHBIE IEPUOINIECKUE IPOOH.
ApudpmeTHuecKkre onepanuy ¢ palioHaIbHbIMU
qucIaMu, IpeoOpa30BaHus YMCIOBbIX BHIPAXKEHUH.

Mnocounenul ¢ yenvimu ko3¢hgpuyuenmamu. 2
(Mnozounenvl om 00not nepementou. Teopema
Buema.

3 HeneJs

1 [Tpumenenue apoOeil ¥ NPOLIEHTOB Ul PEeLICHUs
MPUKJIQHBIX 337a4 U3 Pa3IU4HbIX OTPACiIe 3HAaHUH U
[pEATbHOM JKU3HHU.

1 [lelicTBuTENbHBIC YNCIa. PallnoHANIbHBIE 1
MppaloOHAIbHBIE YUCIIA.

MHozounenvl om 00HOU nepemenHoll. /lenenue 2
MHO2OUIeHa Ha MHO2OYLeH ¢ ocmamKkom. Teopema
be3zy.

4 menens

2 Apudmerndeckue onepaiuu ¢ AeHCTBUTETLHBIMU
yrciaamu. [IpubamkEHHbIC BHIYMCICHUS, TPaBHUIIa
OKpPYTJIEHUS, IPUKUIKA U OLIEHKA pe3yibTaTa
BBIYHCIICHUI.




\Mampuya cucmembol TUHEUHBIX YPAGHEHUL.
Onpedenumens mampuywl 2 X2, e2o 2eomempuyieckutl
CMBICT U C8OUCMBA, BLIYUCTEHUE €20 3HAYEHUS,

5 Hemensn

ToxecTBa U TOXIECTBEHHBIE IPEOOPA30BAHUSL.
YpaBHEHHE, KODECHb YPAaBHEHUS.

\Pewterue cucmem auneinvlx ypaguenuil. [lpumenenue
onpedenumerst 08 peuleHusi CUCEMbl TUHEUHbIX
ypasHeHull.

6 Hemeas

HepaBeHcTBO, penienue HepaBeHCTBAa. MeTos
HMHTEPBAJIOB.

OcHosHbie MemoObl peuteHusi yeavix U OpobHO-
PAYUOHATILHBIX YPABHEHULL U HEPABEHCNS.

7 Hemeas

Pemienue nenbix 1 JpoOHO-pallMOHATIBHBIX YPaBHEHUI
Y HEPABEHCTB

\Pewienue npukiaoHvlx 3a0ay ¢ NOMOWbIO CUCHEMbl
VIUHEUHBIX YPAGHEHULL

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

8 nemens

OyHK1MSL, cCIOcOObI 3a1aHus GyHKIMH. B3anmHo
obparuble pynkmn. I'paduk pynxmmun. O6nacts
OIpeJIeNIeHUs] U MHOKECTBO 3HaueHUH ¢pyHkuuu. Hymm
GbyHKITIN

[Komnosuyus ¢pynkyuii. Jnemenmaprvie
npeobpazosanus cpapuxos QyHKyuil.

9 Hemeas

CranmaptHas (hopma 3aIucyu IeUCTBUTEIHHOTO YUCIIA.
Hcnonp3oBanue noaxosieit popmel 3anucu
JIEHCTBUTEIIbHBIX YUCEJI IJIs1 PEICHUS IPAKTUYECKUX
3a/1a4 U [IPEICTAaBICHMSI JTAaHHBIX.




[ lepuoouueckue @yukyuu. Ipomesrcymxu 2
\mornomonnocmu ghynkyuu. Maxkcumymvl u MUHUMYMbI
@yukyuu. Haubonvwee u Haumenvuiee 3HaueHue
@QYHKYUU HA NPOMEdHCYINKE.

10 nepenn

Crenensb ¢ 1ensiM nokaszareneM. CreneHHas GyHKIHS C

HATYpaJbHBIM H IEJIBIM MTOKa3aTeneM. E€ cBoiicTBa u
rpadux

VIunetinas, keaopamuuras u OpoOOHO-TUHEUHAS 2
@yuKyuu. nemenmapHoe Ucciedo8anue u

nocmpoenue epaguxos smux gyuxkyuil. bunom
\Hvromomna.

11 nenenn

Tema: Apugpmemuueckuii kopensv N-oii cmenenu. Hppayuonanovnvie ypaenenusn (184 /18u) + 'Y Ilokazamenvnan goynkyusn. Iloxkazamenvhule
ypasnenusn (10u)
+ VJlozapugpmuueckan ynkyus. Jlozapugpmuuecxkue ypasnenus (8 u uz 18 u)

2 Apudmernueckuii KOpeHb HaTypallbHOW CTEEeHU. Apughmemuueckuii kopenv HamypanrbHOU cmenenu u

eco ceolicmaa.

CmeneHb ¢ payuoHaIbHbLIM HOKA3amenem u eé 2
ceoticmea

12 nenenn

2 ApudmeTnyeckuil KOpeHb HaTypaJbHOM CTEIEHH. I Ipeobpazosanus HUCTIOBLIX BbIPAICEHUL],

codepofcau;ux CmeneHu U KOpHU.

[ loxazamenvHas (hynxyus, eé€ ceolicmea u epapux. 2

[Ucnonvsosanue epaghuxa yHkyuu 01 peulerHus
ypasHeHuil.

13 nenpens

2 JlefictBuss ¢ apu(METUUYECKUMH  KOpPHAMH  N—Oi

\PasHocuibHble nepexodbz 6 peueruu
CTCIICHU.

UPPAYUOHAILHBIX YPAGHEH U

\Ucnonvsosanue epaghuxa yHrkyuu 0Jis petueHusl 2
noKa3amenbHbIX YPAGHEHUL.

14 nenensn




2 JlefictBuss ¢ apuMeTHUYECKUMH  KOpHAMH  N—oi|Ceolicmea u epaghux kopHs N-oil cmeneHu Kax
CTETICHHU. @dyHKYUU 0OpAmMHOU CIMeneHu ¢ HamypaibHbIM
nokasamenem
I loxazamenvHule ypasnenus. OcCHO8HbIE MEMOObl
peuiens noKazamenbHbuIX YPaeHeHUll
15 Henens
2 PerreHne nppanvoOHaIbHbIX YPABHEHUN U HEPABEHCTB.
I loxkazamenvHole ypasnenus. OCHOBHbIE MemMOObl
peutenus noKazamenbHbIX YPaeHeHUl
16 nenens
2 Pemennie nppanmoHanbHbIX YPaBHEHHI U HEPABEHCTB.
Vlocapugpm wucna. Ceoticmsa noeapugpma.
V]ecamuyHvle u HamypaivHvle 102apu@dmol
17 nenenn
2 PerieHue nppaloHaIbHBIX YpaBHEHUM U HEPAaBEHCTB.
IIpeobpazosanue svipasiceHull, coOOepHCAUUX
nlo2apugmul.
18 nenenn
2 CaoiicTBa 1 rpauk KOpHS n-0il cTeneHu
[ Ipeobpazosanue svipasicenuti, cooeprHcaujux
oeapughmol
19 nenens
2 CBoiicTBa 1 rpauK KOpHS N-Oi CTENEHU
Vioeapugpmuueckas ¢pynxyus, eé ceoticmea u epapux.
\Hcnonv3zoeanue epagpuxa hyHkyuu 01s peuieHus
ypasHenuu

20 Hemess

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

)




+ Y Henpepoignvie pynkyuu Ilpouseoonan (124 uz 20 u)

CI/IHYC, KOCHHYC U TAHI'CHC YHUCJIOBOI'0 apryMmMecHTa

Vlocapugpmuueckue ypasHerus.

21 Henensn

ApPKCHHYC, apKKOCHUHYC U apKTaHT€HC
apryMeHTa

YHCJI0OBOI'O

OcnosHble Memoobl peuteHus 102apu@PMudecKux
ypagHeHul.

22 Heneas

Tpuronomerpuueckas OKpyKHOCTb

OcnosHble MemoOobl peuteHus 102apUu@PMu4ecKux
ypagHeHul.

23 Henmeas

TpI/IFOHOMeTpI/I‘IeCKaH OKPYKXHOCTb

\Pagnocunvivie nepexoobl 6 peuleHuu
1ocapugmuyeckux ypagrenuil

24 neneasn

Omnpenenenue TPUTOHOMETPHUYECKUX
YICIOBOTO apryMeHTa

byHKINN

\PasHocunvhbie nepexoosl 8 peuieHuu
no2apugmuyeckux ypasrenuti

25 Heneasn

OCHOBHBIE TPUTOHOMETPHUUYECKHIE (DOPMYJIBI

\Henpepwignvie ¢hynkyuu u ux ceoticmea. Touxa
paspeiéa. Acumnmomol epaghuxos yHkyuil.
Cesoticmea yHKyull HenpepvlBHbIX HA OMPeE3Ke.

26 Henes

OCHOBHBIE TPUTOHOMETPHUUYECKHIE (DOPMYJIBI

\Memoo unmepsanos 0ns peuleHusi HepaeeHCms.




27 uemeas

OcHoOBHbIE TPUTOHOMETpHUECKHE HOPMYJIbI

[ IpumeneHnue c801CmMe HENPePbIBHBLIX PYHKYUL 015
peuienus 3a0au.

28 Hemeias

[IpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BBIPAKCHUH.
PereHrne TpUroHOMETPUYECKUX YPaBHEHUI

[lepsas u 6mopas npouzeoonvie QYHKyuuU.
Onpeodenenue, 2ceomempuieckutl u u3ULECKUtl CMbICL
1npOU3BOOHOLL.

29 "emens

[IpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BBIPAKCHUH.
PereHne TpUroHOMETPUYECKUX YPaBHEHUN

Ypasuenue xacamenvrou k epaguxy gynxyuu.

30 Hemen

[IpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BBIPAKEHUH.
Penienrie TPHrOHOMETPUYECKUX YPAaBHEHUM

[ IpoussooHble semeHmaphvlx QyHKYU.

31 Heneasn

Tema: Ilocnedosamenvnocmu u npozpeccuu (6 u/ 10u) + Y Henpepwienvie gpynxuyuu. Ilpouzsoonasn (64 uz 20 u)

[TocenoBarebHOCTH, CITOCOOBI 3a7aHus
[MOCIICI0BATEIIFHOCTCH. MoHOTOHHBIE
[MOCIICIOBATCIFHOCTHU

\Memoo mamemamuueckoti unOykyuu. MOHOTOHHBIC U
OrpaHUYEHHBIE NTOCJIE0BATENbHOCTU. Mcmopus
ananuza 6ecKoOHeuHo MAabiX.

32 "Hemess

Apudmernueckass W TEOMETPHUYECKash MPOTPECCHU,
beckoHeYHO yOBIBaOIIAst TEOMETPUYECKAs MPOTPECCHSI.
CyMma OeCKOHEYHO YOBIBAIOUIEH T€OMETPUUYECKOM
MIPOTPECCHH.




VIunetinwiii u s3xcnoHenyuaivHuli pocm. Yucno e.
\Hcnonvsosanue npozpeccuu 0Jisl peuleHUs pealbHbix
3adau npukiadHo2o xapakmepa

33 Hemeasn

@dopMmyna  CIOXKHBIX  TNPOLEHTOB.  Vlcmonb3oBaHue
pOrpeccuyd  AJsl  PELIEHUs  pealbHbIX  3ajay
[IPUKIIATHOTO XapakTepa

[ Ipou300Hble S1eMeHMapHbIX YHKYULL.

34 uenensn

Tema: ITosmopenue, 0606uenue, cucmemamusayus snanui (4 u/ 2u) + Y Henpepoienvte pynxyuu. + Ilpouseoonasn (2u uz 20 u)

2

OcHOBHBIE MOHATUS Kypca aiaredpel U Haval
MaTeMaTuueckoro aHamm3za 10 kmacca, o0oOIieHue
cUCTEMATH3ALU 3HAHUI

[ Ipou3eoonas cymmul, npou3eeoenus, YacmHozo u
KoMno3uyuu yHKyuti




TEMATHNYECKOE INTAHMPOBAHUWE YYEBHOI'O KYPCA
11 KJIACC

Ba3zoBbiii ypoBenb (102 yacoB) Yriy6JieHHblii ypoBeHb (136 yacoB)

HasBanue pazzgena (tembl) |(OCHOBHOE coliepskaHueE paszeiia (TeMbl) HasBanue pazzaena (temsbl) (uncio [OCHOBHOE cOjiep)KaHKuEe pasjiesa (TeMbl)

(4ucno yacoB)

4acoB)

Crenensb ¢
PalHOHATIBHBIM
MOKa3aTeJeM.
Iloka3aTenbHast QyHKIMSA.
Iloka3arenbHbIE
YPaBHEHHS U HEPABEHCTBA
(124)

CrereHb ¢ parioHaIbHBIM ITOKa3aTelIeM.
CBoiicTBa CTENEHH.

[TpeoOpa3zoBaHue BhIpAKEHUH,
COJICPIKAIINX PAMOHAIBHEIC CTCTICHH.
[Toka3zarenbHbIC YPaBHCHUS U
HEPaBEHCTBA.

[TokazarenbHast GyHKIUS, €€ CBOWCTBA U

rpaduk

Jlorapugmudeckast
(pyHnkuus.
Jlorapugmuyeckue
YPABHEHUS U HEPABEHCTBA
(12 4.)

Jlorapudm uncna. /lecaTnunbic u
HaTypaJIbHbIE JIOTapU(PMBI.
[TpeoOpa3oBaHue BeIpakeHUil,
COJIepXKaIINX JOrapu(MBbl.
Jlorapugmuueckue ypaBHEHUS U
HEPABEHCTBA.

Jlorapudgmuueckas GyHKLHUs, €€
CBOIicTBa U rpaduk

HppanuonainbHbie,
MoKa3arejbHble U
JiorapupmMuyeckune
HepaBeHCTBa (24 4.)

OCHOBHBIE METO/IbI PEIIECHUS
MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX
HEpPaBEHCTB.

OCHOBHBIE METO/BI PELICHUS
UPpaLMOHATILHBIX HEPABEHCTB.
I'paduueckue MeTOABI pelIeHNs
HppaLMOHATIBHBIX, TOKA3aTEJIbHbBIX U
Jorapu(pMUUECKUX YpPaBHEHUN U
HEPaBEHCTB

Tpuronomerpnueckue
(pyHxuuM ¥ UX rpapuKH.
Tpuronomerpnueckue
HepaBeHcTBa (94.)

Tpuronomerpuyeckue GyHKIUHU, UX
CBOWCTBA U TrpadyKu.

IIpuMepsl TPUTOHOMETPUYECKHUX
HEPABCHCTB

I'padpuxn
TPUTOHOMETPHYECKHX
(pyHKumi.
Tpuronomerpnyeckue
HepaBeHcTBa (16 4.)

Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U TpaduKu.

OT160p KOpHEN TPUTOHOMETPUUECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenne TpuroHoMeTpUUECKUX
HEPaBEHCTB

Kommiexkcubie yncia (10 4.)

KommekcHbie uncna. Anredpandeckas
U TPUTOHOMETpUYEecKast (POpMBbI 3aIIUCH
KOMIIJIEKCHOT'O YHCIIA.
ApudmMernueckue onepaum C
KOMILIEKCHBIMHU YHCIIaMHU.
N300pakeHre KOMIUIEKCHBIX YHCEN Ha




KOOPAMHATHOM Iu10cKocTU. Popmya
Myagpa. Kopau n-oii crenenu u3
KOMILJIEKCHOTO YHCJIa.

[IpMeHEeHnEe KOMIIEKCHBIX YUCEIT IS
penieHust GU3NYECKUX U
reOMETPUUYECKUX 3aau

IIpousBoaHas.
I[Ipumenenune
npou3BoaHoN (24 4.)

HenpepsiBable hyHKIIMU. MeTo
MHTEPBAJIOB JJIs pEIICHNs] HEPaBEHCTB.
[TpousBoaHas GyHKIUH.
['eomeTpruecKuii 1 GPU3NIECKUI CMBICIT
MIPOU3BOTHOA.

[Tpou3BOIHBIC AIEMEHTAPHBIX (DYHKITHH.
[Ipou3BoHast CyMMBI, IPOU3BEICHUS,
yactHOro ¢yHKumi. [I[pumenenne
MIPOU3BOTHOM K UCCIIETOBAHUIO (DyHKIINH
Ha MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenue

HauOO0JIbIIEr0 U HAMMEHBILET0 3HAUECHUS
byHkun Ha oTpeske. [IpumeHenue
MIPOU3BOHOM TSI HAXOXKIACHUS
HaWJIy4ylIero pelieHus B IPUKIaJIHbIX
3a/1a4ax, Ui ONPEEICHUsI CKOPOCTH
npoiiecca, 3aJaHHOro (GOpMYIION HITH
rpaguKom

UccaenoBanue pyHKumni ¢
MOMOIIBLIO MPOU3BOAHO¥ (24 4.)

[Ipumenenue npou3BOIHON K
uccaea0BaHuIo (PyHKIUN Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI.
Haxoxnenrue HaubobIero u
HaUMEHBLIET0 3HaYCHUs
HETPEPHIBHON (PYHKIIUN HA OTPE3KE.
[IpumeneHnne MpoN3BOAHOM HJIs
HAXO0X/IEHNS HAaWIy4Ilero peleHus B
HPUKIIAJHBIX 33Ja4ax, Ul ONpeeICHHs
CKOPOCTH U YCKOpPEHUS Ipoliecca,
3aJJaHHOTO (POPMYJIOH MK rpauKoM
Komnozunus GpyHKIuiA.
I'eomerpuueckue o0pasbl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAVMHATHOU
IJIOCKOCTH.

HNHTerpaJ u ero
npumenenus (9 4.)

[TepBoobpaznas. Tabnuia
NePBOOOPA3HBIX.

WHTerpail, reOMETpUYECKUN U
buznyecKuit CMbICT HHTETpaa.
Brruncnenue unterpana rno ¢popmyse
Herorona—Jleli6Huia

IMepBooOpa3Has u unterpasn (12

q.)

ITepBooOpazHasi, OCHOBHOE CBOWCTBO
nepBoodOpasHbIx. [leppoobpaznbie
anieMeHTapHbIX QyHKImiA. [IpaBuna
HaXO0X/IEHUS NTEPBOOOPA3HBIX.
WNurerpai. ['eomeTpuyeckuii CMbICI
MHTEerpaja. Berancienue
OIpeIeIEHHOT0 HHTErpaja 1o popmyJe
Herorona — JleiiOHuna.

IIpuMeHeHne nHTErpana ajis
HaXO0KJEHUS MJIoLIa el IIoCKUX Quryp
1 00bEMOB r€OMETPUUECKUX TEI.
IIpumepsl pereHui




mudQepeHIranbHbIX ypaBHEHUH.
Maremarnueckoe MOIETHPOBaHHE
pEaNbHBIX MIPOLIECCOB C IIOMOIIBIO
Qg QepeHInaIbHbIX YpaBHEHUN

Cucrembl ypaBHenmii (12
4.)

CucreMbl TMHENHBIX YpPaBHEHU.
Pemenne npuknagHeIx 3a1a4

C IIOMOILIBIO CUCTEMBI JINHEWHBIX
YpaBHEHHI.

CucreMbl U COBOKYITHOCTH LIETIBIX,
palOHAIbHbBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, TOTapHU(PMHUIECKIX
YPaBHEHUI U HEPABEHCTB.
Hcnonb3oBanue rpakoB PyHKIUH 17151
pEILIEHUs] yPABHEHUN U CUCTEM.
IIpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX
3a/1a4 U 3a/1a4 U3 pazIn4HbIX o0acTei
HAyKH U pEaJIbHOM JKHU3HH

Cucrembl paliioOHANbHBIX,
HPPALHOHATBHBIX
MOKa3aTeJbHBIX H
Jiorapu(pmMmuyecKux ypaBHeHH
(12 4.)

CucreMa 1 COBOKYITHOCTh YPaBHEHUM.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUSL.

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM palluOHAIbHBIX,
UpPpaLMOHATIbHBIX, IOKA3aTEJIbHbBIX U
norapu(MUUECKUX YpaBHEHHIA.
IIpuMeHeHne ypaBHEHMI, CUCTEM U
HEPaBEHCTB K PELIECHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3IMYHBIX 00JIacTel HAYKU U pealbHON
KU3HU, HHTEPIPETALUS OTYyYEHHBIX
pE3YyIBTATOB

HarypanbHble 1 nejabie
yncaa (6 4.)

HarypaneHble U Lienbie yucia B 3a7a- 4ax
W3 peaIbHOM )KU3HH.
IIpr3HaKu AeTMMOCTH LENBIX YUCEI

HarypajbHble U Hejblie
yucaa (10 4.)

HarypanbHble u niensle yucna.
[IpuMeHeHne NpU3HAKOB ACIUMOCTH
nenbix ynucen, HOJ[ u HOK, octaTtkoB
0 MOYJIt0, anroputMa EBkiua s
pelIeHus 3a/1a4 B LENbIX YHCIAX

3agaun ¢ napamerpamu (16 u.)

PanvoHansHbIe, MppallMOHAJIBHBIE,
MoKa3areabHblIe, JorapuMUIecKue u
TPUTOHOMETPUYECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI C ITApaMETPAMU.
ITocTpoeHue u uccienoBanue
MaTeMaTHYECKUX MOJIENEH pPeaIbHBIX
CUTYAalUH C IOMOLIBIO YPABHEHUH,
CUCTEM yPaBHEHUI U HEPABEHCTB C
napaMeTpamMu

IloBTOpEHUE, 00001IEHME,
cucTeMaTH3alus 3HAHUI
(18 u.)

OcHOBHBIC TIOHATHS Kypca ajareOpbl 1
HaYaJl MATEMaTHYECKOTO aHaIn3a,
000011IeHNE ¥ CUCTEMATU3ALMS 3SHAHUHN

IloBTOpEHuUe, 00001IeHUE,
cucreMaTu3anus 3HaHmii (124.)

OCHOBHBIE TIOHATHSI U METOJIBI Kypca,
000011IeHHE U CUCTEMATU3 AU 3HAHUN




[TIOYPOYHOE TEMATUYECKOE ITNTAHMPOBAHUE KYPCA AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

11 KITACC

Ba3oBrlii ypoBens (102 yaca)

Yriy6JieHHblii ypoBeHb (136 yacoB)

KonnuectBo yacoB Tema ypoka Tema ypoka | KonnuectBo yacoB
Tema: Yncaa u Bprunciaenus (15/20 4.)
1 Hepens
1 Harypanbnsle u nensle uncina. IlpusHaku nenumoctu
LEJIbIX YHCET
[IprMeHeHrne NPU3HAKOB JETUMOCTH LIENIbIX YUCeT, 1
HOK, HO/I, octaTkoB 110 MOIYJI0, aIrOpUT™Ma
EBKiM1a 111 pelieHus 3a/1a4 B I[eJIbIX YUCIIax
2 CrerneHb ¢ pallMoOHaIbHBIM MOKa3aTesneM. CBolcTBa
CTETICHHU.
2 HeneJst
1 CrerneHb ¢ pallMOHaIbHBIM IOKa3aTeneM. CBolicTBa
CTETICHHU.
KomMmruiekcHble uncia. AnreOpanueckas u 1
TpUTrOHOMETpHUYEcKast (POPMBI 3aITUCH KOMITJIEKCHOTO
qucia.
2 [IpeoOpa3oBaHue BbIpaXKEHUH, COIEPKALIUX
paloHaIbHbIE CTENIEHN
3 Henmesst
1 Jlorapudm umcna.
ApubdMeTHuecKre ornepanuu ¢ KOMIUIEKCHbIMU 1
YCIIaMH.
2 JlecaTuuHbIe U HaTypaJIbHbIE JIOTapUPMBbI
4 neneast
3 [IpeoOpazoBaHue BEIPAKEHUN, CONEPKAIUX
orapumbl
300paskeHre KOMIUIEKCHBIX YHCEN Ha 1

KOOpAMHATHOMU mockoctu. Popmyna Myaspa.




5 Hemensn

[IpeoOpa3zoBaHue BbIpaKEHUH, COAEPIKALIUX CTETICHHU C
paloHaIbHBIM MOKa3aTeNIeM.

KopHu n-o¥i cTeneHn u3 KOMIUIEKCHOTO YHCIIA.
[ [pMeHEHNE KOMIUIEKCHBIX YACEN U1 PELICHUS
(U3MYECKUX ¥ T€OMETPUYECKHX 3a/1ay.

Tema: YpaBHeHusi U HepaBeHcTBa (24/32)

6 Hemes

Cucrema 1 COBOKYITHOCTb YPaBHEHHI 1 HEPABEHCTB

PaBHOCHIIBHBIE CHUCTEMBI M  CHUCTEMBI-CIICJCTBHUSI.
PaBHOCHIBHBIE HCpaBCHCTBA

7 Hemeast

HpI/IMepH TPUTOHOMETPHYCCKUX HCPABCHCTB

OTO0Op KOpHEH TPUTOHOMETPUYECKUX YpaBHEHUH C
[MOMOIII0  TPUTOHOMETPUYECKOMN OKPYXHOCTH.
PerieHne TPUrOHOMETPUUECKUX HEPABEHCTB

8 nemens

Iloka3zaTennbHBIC YPaBHCHUA U HEPABCHCTBA.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeIbHBIX U
norapu(pMUUECKIX HEPABCHCTB

9 nemeas

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

OCHOBHBIE METO/BI PEIEHNS UPPALMOHAIBHBIX
HEPABCHCTB.

10 nemenn

CucreMpl TMHEWHBIX YPaBHEHUH.

Pemennie mpuKIagHBIX 3a7a4 C TOMOIIBIO CUCTEMBI
ITMHEHBIX YPaBHEHUM.




OCHOBHBIE METO/IBI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX, UPPALlMOHAJIBHBIX,
[MOKa3aTEeIbHBIX U JIOTapU(YMUIECKUX YPABHEHUI

11 nenpenn

[IpuMeHeHNe ypaBHEHUN K PELICHUI0 MAaTEMaTHYECKUX
3aJad M 337a4 U3 pa3IMuHbBIX oOjacTedl Hayku U
[peabHON KU3HU

OCHOBHBIE METO/IBI PELICHUS CUCTEM U
COBOKYITHOCTEW PALIMOHAIBHBIX, HPPALUOHAIIBHBIX,
[0Ka3aTeJIbHBIX U JIOTapU()PMUUECKUX YPABHEHUI

12 nenensn
[IpumeHeHre  CHCTEM  ypaBHEHUH K  PELICHMIO
MaTeMaTUYECKUX 3a7ad M 3aJa4 W3  Pa3iIu4HBbIX

00J1acTeil HayKH U PEeaTbHOM KU3HH

ypaBHeHI/IfI, HCPAaBCHCTBA U CUCTEMEI C ITapaMETpaMn

13 nenenn

[[puMeHeHne HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX
3a/a4 M 3a/7ad M3 Pa3IMYHBIX O00IacTeil Hayku u
peaNbHOU KU3HU

[[pumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K
[PELICHUIO MaTEMAaTUYECKUX 3a1a4 U 3a/1a4 U3
[Pa3IMYHbIX 00acTel HAyKU U peabHOU )KU3HH,

MHTCPHIPCTALUSA TTOJTYUCHHBIX PE3YJILTATOB.

Tema: ®@ynkuuu u rpadpuxu (18/24)

14 nenenn

Oyuknus. [lepuoanueckue pynkun. [IpomexxyTku
MOHOTOHHOCTH (DYHKITUH.

['paduk komno3unuu GyHkuui. ['eomerprueckue
00pasbl ypaBHEHH 1 HEPABEHCTB Ha KOOPIMHATHOM
[JIOCKOCTH

15 nengenn

MakcuMyMbl 1 MUHUMYMbI QyHkiuu. Haunbombiiee u




HauMeHbIIee 3HaYeHHe (PYHKINUU Ha IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U

rpaduxy.
16 nenens
Tpuronomerpudeckue GyHKINHU, UX CBOWCTBA U
rpaduku.
["paduueckue METOBI pEIICHUsS] YPaBHEHUH 1
HEpaBEHCTB
17 nenenn

[TokazarenpHas u norapupmMuyeckas yHKIINH, UX
CBOWCTBA U TpauKy.

['paduaeckue METO bl peIIeHuUs 3a/1a4 C
rapameTpamMu

18 nenpens

Hcnonb3oBanue rpadukoB GyHKIUHN U1 perieHus
YPABHEHUU U JIMHEWHBIX CUCTEM.

['paduueckue MeTOo bl pelIeHus 3a/1a4 ¢
rapameTpaMu

19 nenens

Vcnionb3oBaHue rpagukoB GYHKIUH ISl UCCIIEeI0BaHUS
[IPOLIECCOB U 3aBUCUMOCTEN, KOTOPHIE BO3HUKAIOT MpPH

pEelIeHnr 3a/ad U3 JPYTUX Y4YeOHBIX TPEIMETOB H
peaNbHON KU3HU

Vcnonb3oBanue rpadukoB QyHKIMHA 1St
VICCIIEIOBAHMSI TTPOIIECCOB U 3aBUCHMOCTEH, KOTOPHIC
BO3HUKAIOT [TPU PEIICHUH 33]a4 U3 APYTUX YUEOHBIX
MPEIMETOB M PEATbHOMN )KU3HMU.

Tema: Hauana matemaTudeckoro anaumn3sa (30/40)

20 Hemess

HenpepsiBubie pyHkimn. Meron HHTEpBaIOB IS
[pEeLICHUS HEPABEHCTB.




21 uenensn

[TpousBoaHas pyHkMH. ['eomeTprudeckuii u
(hU3UYECKUI CMBICI TIPOU3BOHOM.

['comerpuueckuii U GU3NIECKUN CMBICIT
[MPOU3BOTHOA.

22 Heneas

[Ipon3BoIHbIE IIEMEHTAPHBIX (PYHKIIUH

[TpaBuna quddepenmpoBanms

23 "Hemeis

dopmyibt HAXOXKIECHUS IIPOU3BO/THOM CYMMBI
(byHKITHIA.

Dopmyiia MPOU3BOAHOM CIOKHON HYHKIIMU

24 neneasn

@DopMyJIbl HAX0XKIECHUS TPOU3BOIHON MTPOU3BENCHUS U
YaCTHOTO (DYHKIUH.

[IpuMeHeHre MPOU3BOJHOM K OCTPOSHHIO IpapUKOB
byHKIIH

25 "engens

[IpmMeHeHne TPOU3BOJHON K MCCIEA0BaHUIO (DYHKIHA
Ha MOHOTOHHOCTb M 3KCTPEMYMBI

BoinmykinocTs rpaguka GyHKIMHN, TOUKH Iepernda

26 Heneasn

HaxosxneHne HauOoJIbIIero 1 HaMMEHbBILIETO 3HAYSHUs
(YHKIIMK Ha OTpe3Ke

Haxo>1<z1eH1/1e HaMOOJILIIIETO U HANMEHBIIIETO
3HAYCHHI HETPEPHIBHOU (DYHKITMH HA OTPE3KE

27 Heneas

[TepBooOpaznas. Tabnwuiia mepBooOpa3HBIX

[[pumeHeHne nHTerpaia sl HaX0KACHUS IO IeH

MJIOCKUX GUTYP B 00BEMOB T€OMETPUUECKHUX TEI




28 Hemeas

HHTerpail, ero reoMeTpuuecKuii 1 (PU3NIECKU CMBICI.
Breruncienne wHTerpaia mo  Qopmyne HprotoHa—
JleiiOHMIIA

[Tpumepsl penennii nuddepeHITMaTbHbIX YPaBHCHUM.
MareMaTuueckoe MOACIIMPOBAHUE PEATbHBIX
[IPOLIECCOB C TOMOIIIBIO AU(depeHIInaTbHbIX
YpaBHEHUI

29 "emens

[IpuMeHeHre  TPOM3BOJHOW  JUII  HAXOXJICHUS
HAWTYYIIIeT0 PEIICHUs B MPUKIAJAHBIX 3ajJadax, sl
OINpENEJICHUs] ~ CKOPOCTH  TpoLecca,  3aJaHHOTO
dbopMmyIoit uiu rpapukom

[TpumMeHeHre TPOU3BOIHON /ISl HAXOKACHHS
HAWITYYIIEeTO PEIIeHuUs B IPUKIIAIHBIX 3a7adax, JUIs
OIIpEETICHUs] CKOPOCTH IIPOIIECcCa, 3a1aHHOTO
(dbopmysoit i rpadpuKoM

Tema: [loBTOopenue, 06001eHNe U cucTeMaTu3anus 3Hanmii (15/20)

30 Hemean

HOBTOpeHI/Ie 10 TEMC ((I[eﬁCTBHTeHBHBIe quciiar

HOBTOpeHI/Ie o TeMe «KoMIIIeKCHBIC YCay

31 Heneasn

[ToBTOpenue o teme «CteneHHas GyHKITUSD)

MppanmoHabHbIE YPABHEHHS U HEPABEHCTBA

32 Heneas

[ToBropenue no Teme «IlokazaTenpHast QyHKIMD)

Iloka3zaTenbHBIC HCPaBCHCTBA

33 "emens

[ToBTopenue no Teme «Jlorapupmuueckas GyHKIHD)




Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA

34 nenens

[ToBTOpeHnE
(hyHKIIHSDY

10

TEMEC

«Tpuronomerpuueckas

TpUroHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA




CHUHXPOHU3UPOBAHHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'’EOMETPUSI»
10 - 11 KJIACC
HEJU N3YUEHUSA YYEBHOI'O KYPCA

['eomeTpus ABIsSETCS OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus, Tak
Kak 00ecreyuBaeT BO3MOXKHOCTh M3YYEHHs AUCHUILUIUH €CTECTBEHHO-HAYYHOM HAINPaBICHHOCTH U
MpeIMeTOB TyMaHUTapHOro Iwkia. Jlormueckoe MelnieHHe, GopMUpyeMoe TMpH  HU3YYCHHH
00y4aroIUMUCS TOHATUHHBIX OCHOB T€OMETPHUH, MPHU J10KA3aTEIbCTBE TEOPEM U MOCTPOCHUU LIETIOUYKU
JIOTUYECKUX YTBEP)KJICHUHN MPU PEIICHUH I'eOMETPUYECKHUX 3a7ad, YMEHHE BBIIBUTaTh U ONPOBEPrarh
TUIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS NpPU PEHICHUH 3a7ad €CTeCTBEHHO-HAYYHOIO IIMKIIA, B
YaCTHOCTH (PM3UUECKUX 3aj1ad.

Llens ocBoeHMST TIporpamMmbl yuebHoro Kypca «['eomerpus» Ha 6a30BOM ypoBHe OOydeHHS] —
0011e00pa3oBaTeIbHOE H OOMICKYJIBTYPHOE PA3BUTHE 00yUYAIOIMUXCS Yepe3 00ecIeueHue BO3MOKHOCTH
NpUOOpPETeHUs] M WCIOJIb30BAaHUS CHUCTEMAaTHUYECKMX TE€OMETPHYECKUX 3HAHWH W JICHCTBHUH,
CHeU(pUIHBIX TEOMETPHH, BO3MOXKHOCTH YCHEIIHOTO MPOJOHKEHHUS 00pa30BaHUS 1O CHEIHATBHOCTSIM,
HE CBS3aHHBIM C MPUKIAJAHBIM HCIOJIb30BaHHEM reoMeTpuu. Llenb ocBoeHHsI mporpammbl y4eOHOTO
kypca «['eomerpusi» Ha Yriay0JéHHOM YpPOBHe — pa3BUTHE WHAMBHUIYAIbHBIX CIOCOOHOCTEM
oOydaromuxcsi IpU U3y4YeHUU T€OMETPHH, KaK COCTaBJIAIONIeH mpeaMeTHou obnactu «Marematuka u
nHpopMaTHKa» Yepe3 00ecredeHrne BO3MOXKHOCTH MPUOOPETEHHsI W HMCIIOIB30BaHHUS Oosiee TITyOOKHX
TE€OMETPUYCCKUX 3HAHWHA WM JCUCTBHUH, CIEHU(PUYHBIX T€OMETPHH, ¥ HEOOXOTUMBIX ISl yCIIEUIHOTO
poheCCHOHATTLHOTO 00Pa30BaHMsI, CBI3aHHOTO C UCIIOJIB30BAHUEM MATEMAaTHKH.

JlocTuxeHue e OCBOEHHUS TPOrpaMMbl 00€CIIEYNBAETCS PEIIEHUEM COOTBETCTBYIOLIUX 3a/1a4.
IIproputeTHBIMU 3aJa4aMu OCBOEHHs Kypca «l'eomerpun» Ha 6azoBom ypoBHe B 10—I11 xiaccax
SIBJISIFOTCS:

— (opMupoBaHue MpeCTaBICHHUS O T€OMETPUM KaK 4acTH MUPOBOM KyJIBTYpPhl M OCO3HAHHE €&
B3aMMOCBSI3H C OKPY’KAIOIIMM MUPOM;

— (¢opMupOoBaHUE TPEACTABICHUS O MHOTOTPAaHHMKAX M TeJlax BpalleHHUs KaK O Ba)KHEHUIINX
MaTEeMaTHYeCKUX MOJENAX, IIO3BOJSIONIMX ONHMCBHIBATh M H3y4yaThb pas3HbIe SBJICHUS
OKpY’KaroIllero Mupa;

— (¢opMupoBaHHE YyMEHMs paclo3HaBaTb Ha uepTeXkax, MOJAENSAX M B peaJbHOM MHUpE
MHOTOTPaHHUKU U TeJla BPALICHUS;

— OBJIAJICHHE METOJaMHU pELICHUs 3aJay Ha MOCTPOEHHUS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
duryp;

— ¢opMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHSATHSIMM O MHOTOTPaHHUKAX W Telax
BpAIllEHUS U UX OCHOBHBIMHU CBOWCTBAaMU;

— OBJIAJICHHUE AJITOPUTMAMHU PEHICHHUs] OCHOBHBIX THIOB 3a7a4; (OPMUPOBAHUE YMEHHUS MPOBOJIUTh
HECJIOKHBIE JI0Ka3aTeIbHbIe PACCyKICHHUS B XOJI€ PEUICHHs] CTEPEOMETPUUYECKUX 3a/1ad U 3a]1ad
C MMPAKTUYECKUM COJEPKAHUEM;

— pa3BHUTHE HHTEIUIEKTYaJbHBIX U TBOPYECKHUX CIOCOOHOCTEH OOydYarOIIMXCS, MO3HABATEIHHOU
aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, KpUTUYHOCTH MBIIUICHHUS;

— (opmupoBanne  (HyHKIMOHATBHOW  TPaMOTHOCTH, PpEJIEBAHTHOM  TI'EOMETpUHU:  YMEHHE
pacrno3HaBaTh MPOSIBICHUS TE€OMETPHUYECKHX MOHSTUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaIbHBIX JKU3HEHHBIX CUTYalMsIX W MPH U3yYEHUU APYTUX yUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIMPOBAaTh MX Ha SI3bIKE I'€OMETPUH M CO3/1aBaTh
TFEOMETPUUYECKNE MOJENIH, MPUMEHSATh OCBOCHHBI I€OMETPUYECKHM ammapar ajs pelIeHUs



MPAKTUKO-OPUEHTHPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBATH U OI[CHUBATH ITOJy4YEHHBIC PE3YIIbTaThI.

[IpuopuTeTHBIMM 3aJadyaMM Kypca TIe€OMETpUM Ha YIJIyO0JEéHHOM YPOBHe, DACHIMPSIONIMMU U
YCUJIMBAIOIIMMU Kypc 0a30BOI0 YPOBHS, SIBJISIOTCS:

— paclMpeHHe NPeACTaBICHUs O T'€OMETPUM KaK 4acTH MHUPOBOW KyJIbTYpbl U (hOpMHUpPOBaHHE

OCO3HAHHUS B3aMMOCBSA3M F'€OMETPUH C OKPYKAIOLIUM MUPOM;

— (opMupoBaHue mpencTaBICHHS O IPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIHUX
MaTeMaTHYECKUX MOJENAX, TO3BOJISIIOIIMX ONHCHIBATH W HW3y4YaTh pa3HbIe  SBICHHS
OKpY’KalolIero MUpa; 3HaHUE MOHATUIHOIO anmnapata no paszgeny «CrepeoMeTpus IKOJIBHOTO
Kypca reoOMeTpuu;

— (opmMupoBaHre yMeHMs BIIaJIeTh OCHOBHBIMHU IOHATHSIMHM O IIPOCTPAHCTBEHHBIX (QUIypax U UX
OCHOBHBIMHM CBOMCTBaMH; 3HaHUE TeopeM, (GOpMyJd U YMEHHME HX IMPUMEHATh; YMEHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

— (opMupoBaHre yMeHHs paclo3HaBaTb Ha YEpTEXax, MOJAEISIX U B PEAITbHOM MHpE
MHOTOTPaHHUKH U T€Jla BPalleHHsI; KOHCTPYUPOBATh F€OMETPUUECKUE MOJIETIH;

— (opMupoBaHre NMOHMMAHUS BO3MOYKHOCTH AKCMOMATHUYECKOTO IOCTPOEHHUS MaTeMaTH4YeCKUX
TeopHii; popMupoBaHrEe MOHUMAHMSI POJIM AKCHOMATUKU TPU MPOBEICHUN PACCYXKICHUM;

— (opMupoBaHre yMeHMs BIaJeTh METOaMU J0Ka3aTelbCTB U aJlTOPUTMOB PEIICHUS; YMEHUS UX
OPUMEHSTh, IPOBOJUTH JO0KA3aTeNbHbIE PACCYKACHUS B XOJI€ PEIIEHUS CTEPEOMETPUUYECKUX
3ajjay M 3ajad ¢ IPAKTUYECKUM cofepkaHueM; (OopMUpOBaHHE NPEACTABICHUS O
HEOOXOMMOCTH JI0Ka3aTeIbCTB MpPU OOOCHOBAHMM MaTeMaTHMYECKUX YTBEPKACHUH M POJIU
AKCMOMATHKH B IPOBEJICHNUH JICAYKTUBHBIX PACCYKIICHHIA;

— pa3BUTHE M COBEpPUICHCTBOBAHWE MHTEJUIEKTYaJbHBIX M  TBOPYECKUX CHOCOOHOCTEH
o0yyaromuxcs, MO3HABATENIbHOM aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHHMH, KPUTUYHOCTU
MBILIEHHS], UHTepeCca K U3yUYEeHUIO T€OMEeTPUH;

— ¢opmupoBanne  (YHKIMOHAIBHOM  TIpPaMOTHOCTH, PpEJIEBAHTHOW TE€OMETpUU:  YMEHHS
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIUsX U MPU U3YUYEHUU JAPYTHMX yUeOHBIX MPEIMETOB, NMPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEAIbHBIX CUTYyallli, HCCIeI0BaHuUs
MOCTPOEHHBIX MOJIEJICH, NHTEPIPETALH [TOJYYEHHbIX PE3YJIbTAaTOB.

OcHoBHBIE copepkaTenbHble TUHUK Kypca «leometpum» B 10—11 kimaccax: «MHOTOrpaHHUKI,
«IIpsiMple W TmJIOCKOCTM B HpocTpaHcTBe», «Tema BpamieHus», «BekTopbl W KOOpAWHATH B
MIPOCTPAHCTBE» «/[BMKEHHUS B MPOCTPAHCTBE» (Ha yriiyOJeHHOM ypoBHe). DopMUpOBaHUE JTOTHYECKUX
YMEHUH pacnpezensieTcs He TOJIBKO 10 COAepKAaTeIbHBIM JIMHHUAM, HO U 110 To/1aM 00y4YeHHs Ha ypOBHE
cpeaHero odmiero 0opa3oBaHusl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4yeOHOM miiaHe Ha U3y4yeHHe reoMeTpuu Ha 6a3oBoM ypoBHe oTBoauTcs 102 vaca: B 10 kiacce, —
68 yacoB (2 yaca B Hezento), B 11 kimacce — 34 yaca (1 yac B Hezento ).

Ha u3yuenue yuebHOro xkypca «I'eomerpusi» Ha yriaydjaeHHOM ypoBHe oTBojauTcs 204 vaca: B 10
kiacce — 102 ygaca (3 yaca B Henenmo), B 11 kmacce — 102 gaca (3 gaca B HEIEIO).

IINTAHUPYEMBIE ITPEJJMETHBIE PE3YJIbTATBI OCBOEHUSA
CUHXPOHU3UPOBAHHOU ITPOT'PAMMBI KYPCA «'TEOMETPHSI» 10 KJIACC



[IpenMeTHble pe3ynbTaThl U3y4YEHHUS TEOMETPUU Ha 0a30BOM YPOBHE OPHEHTHPOBAHbI Ha
JOCTUKEHHE YPOBHS MaTeMaTHUYECKON IPaMOTHOCTH, HEOOXOIMMOTO Ui YCIIEIIHOTO pEelIeHUs 3a7a4d B
peasIbHOM JKU3HU U CO3JaHUE YCIOBHH JIJIsl X OOIIEKYJIbTYPHOTO PA3BUTHA.

OcBoenue yuebHoro kypca «l'eomeTpus» Ha 0a30BOM YpOBHE CpeIHEro o0OIero oOpa3oBaHUA
JOJDKHO 00€CIeurnBaTh JOCTUKEHHUE CIEAYIOLUIMX IPEIMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB!

Ha 6a3oBom ypoBHe

OnepupoBaTh NOHATHAMM: TOUKA, IPSIMast, IIFIOCKOCTb.

[IpyMeHATh aKCHOMBI CTEPEOMETPUU M CIEJACTBHUSA U3 HUX NPHU PELICHUU NeOMETPUYECKUX
3ajad.

OnepupoBath NOHATUIMU: APAJUIETBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U IJIOCKOCTEH.
KnaccuunupoBaTs B3aMMHOE pacroioKeHUe NPsIMbIX U INIOCKOCTEH B IPOCTPAHCTBE.
OmnepupoBaTh MOHSATHIMU: IBYTPAHHBINA YTOJI, TPaHU ABYTPAHHOTO yTIia, pedpo IBYrpaHHOTO
yIi1a; TMHEeHHBIN YroJ JBYTPaHHOIO YIJIa; TpajlyCHas Mepa JIByTPaHHOro yrJa.

OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BBITYKIbI M HEBBIIYKIbIH MHOIOIPaHHUK,
3JIEMEHTbl MHOTOTPAHHUKA, IPaBUJIbHBIA MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BMJIbBI MHOTOTPAaHHUKOB (IUpaMuJa; IMPU3Ma, MPSMOYIOJIbHBIN
napajuiesenumnes, kyo).

KnaccuunupoBarh MHOTOTpaHHUKH, BBIOMpAasi OCHOBAHUS Uil KiacCU(UKAUU (BBITYKIIbIC
Y HEBBIyKJIblE MHOTOTPAaHHHUKH; IPAaBUJIbHBIE MHOTOTPAaHHHUKH; MpsSMble M HAKIOHHBIC
IIPU3MBI, TapAJUICICITUIIEIbI).

OnepupoBaTh NOHIATUSIMU: CEKYIIasl IJIOCKOCTh, CEYEHHE MHOTOIPAHHUKOB.

OOBACHATD TPUHIIUIIBI IOCTPOCHUSI CEUEHUH, UCTIONb3YsI METO/T CJIE/IOB.

CTpouTh ceueHHs: MHOTOIPAaHHMKOB METOJIOM CJIEJOB, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaX0XJIE€HHWE FEOMETPUUECKUX BEJIMYMH MO o0pa3laM WIM aJroOpuTMam,
MIPUMEHSISI U3BECTHBIE AHAIUTUYECKUE METOJIbI IPU PELICHUH CTaHIaPTHBIX MaTEeMATUUYECKUX
3aJja4 Ha BBIYMCIIEHUE PACCTOSHUM MEXJy JBYMs TOYKaMH, OT TOUKU 0 MPSMOH, OT TOUKHU
710 IJIOCKOCTH, MEXKAY CKPEIIUBAOIIUMHUCS MPSIMBIMHU.

Pemrate 3aaun Ha HaXOXKJE€HHE N€OMETPUYECKUX BEIMYMH IO oOpa3laM WM alropuTMam,
MIPUMEHSS U3BECTHBIC AHATUTUYECKUE METO/Ibl IIPU PELICHUH CTaHAAPTHBIX MaTeMaTHUYECKUX
3aJjauy Ha BBIYMCICHHUE YIJIOB MEXKIY CKPEIIMBAIOLUIMMUCS NPSAMBI- MU, MEXIY NPAMON M
IJIOCKOCTBIO, MEX]TY INIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Bbruucnare 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOIPAaHHHMKOB (TpU3Ma, MUpaMuaa) ¢
IpUMEHEHHEM (POPMYJI; BBIYMCIATH COOTHOLICHHUS MEXAY IUIOMAIsIMH TOBEPXHOCTEH,
o0BbEMamMM MOAOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh MOHATUSMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MIIOCKOCTh CUMMETPHH;
LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATh HWH(OPMALHIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTeKaxX U pUCYHKAX.

[IpumensaTs reomerpuyeckue (akThl UIs  pELICHUS  CTEPEOMETPUUYECKHX  3ajad,
MPeIoJIaraloiuX HECKOJBKO IIaroB PEIIeHUs, €CIIM YCIOBHS MPUMEHEHHsI 3a/1aHbl B SIBHOU
dopme.

[IpumeHsaTh mpoOCTEHIIME NPOrpaMMHBIE CPEICTBA M DICKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1au.

IIpuBoguTe 1IpUMEPB MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC U KU3HH,



pacrno3HaBaTh MPOsIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE.

[IpumeHsTh TOMy4YEHHBIE 3HAHMS HAa TNPAKTUKE: aHAJIW3UPOBATh peajbHbIE CUTyallMd H
MPUMEHATh HW3Y4YEHHBIE TOHATHUS B TMPOIECCE IOMCKA pEHICHUS MaTeMaTUYECKU
chopMyJIMPOBAHHON TPOOIEMBI, MOJEIUPOBATh PEAIbHBIC CUTYallMH Ha SI3bIKE T€OMETPHH,
HCCIIE0BATh MOCTPOCHHBIE MOJICIH C UCIOJIb30BAHUEM I'€OMETPUUECKUX MOHSATUN U TEOPEM,
anmapata aireOpbl; pemaTh MpaKkTHYEeCKHe 3aJayd, CBSA3aHHBIE C  HaXO0XJICHHUEM
Tr€OMETPUYECKUX BETUYHH.

Ha yriy0sienHom ypoBHe

CB00OHO OmMEepUpPOBaTh OCHOBHBIMH IMOHATUSIMH CTEPEOMETPUU TPU PEIICHUH 3a7ad U
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUH.

[IpuMeHsTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPHU PEIIEHUU T'€OMETPUUYECKUX
3ajad4.

KnaccuunupoBaTh B3auMHOE pacloyIOKEHUE NPSIMBIX B IPOCTPAHCTBE; IJIOCKOCTEH B
IIPOCTPAHCTBE; MPSMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.

CB00OHO ONEpUpPOBATH IMOHATHUAMH, CBA3aHHBIMHU C yIJaMH B IPOCTPAHCTBE: MEXKIY
IIPSIMBIMU B IIPOCTPAHCTBE; MEXY NPSAMOH U INIOCKOCTBIO.

CB000IHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMUA C MHOTOT PAHHUKAMHU.

CBOOOJHO  pacro3HaBaTh OCHOBHBIE BHMJbl MHOTOI'DAaHHUKOB (TIpU3Ma, MHPaMUJa,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo).

KnaccuguupoBats MHOTOrpaHHHUKH, BRIOMPAsi OCHOBAHUS [T KITaCCH(DUKAIIHH.

CBoOosHO  omepupoBaTh  TOHATHSIMM, CBSI3aHHBIMHM C  CEYEHHEM MHOIOTPAHHUKOB
IUIOCKOCTBIO.

BrimonHATe mapaiuienbHOe, HEHTPaJIbHOE M OPTOTOHANIBbHOE MPOEKTHUPOBaHHE (QUIyp Ha
IJIOCKOCTh; BBIMOJIHATH U300paykeHUs! GUTYp Ha IUIOCKOCTH.

Ctpouth ceyeHHss MHOTOIPaHHHMKOB pa3IMYHBIMH METOJAMH, BBIMOJHATH (BBIHOCHBIC)
IUTOCKUE YEPTEXU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y.
Bbluncnare  muomaaM  MOBEpXHOCTEM  MHOTOTpaHHUKOB — (MpU3Ma,  MUpaMKJa),
TeOMETPHUECKUX TeJl C TPUMEHEHUEM (HOopMyJI.

CB000/1HO OnIepupOBaTh MOHATUSAMHI: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh
CUMMETPHUH; LIEHTP, OCh U MNIOCKOCTh CUMMETPHUH (DPUTYPBI.

CB0OOOJHO oOmepupoBaTh MOHATUSMHU, COOTBETCTBYIOUIMMH BEKTOpaM M KOOpJAWHATaM B
MIPOCTPAHCTBE.

BbInonHATE A€WCTBHS Ha/l BEKTOPaMH.

Pemarp 3agaun Ha [0Ka3aTeNbCTBO MAaTEMaTHYECKMX OTHOLIEHMM M HAaXOXKIEHUE
reOMETPUYECKUX BEIMYMH, MPUMEHSISI U3BECTHBIE METOJAbl MPH PELIEHUH MaTeMaTHUYeCKUX
3aJ1a4 MMOBBIIIEHHOTO U BHICOKOT'O YPOBHS CIIOKHOCTH.

[IpumensTh TpOCTENIINE NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aau.

W3BnekaTh, npeoOpa3oBbIBATh M HHTEPHPETHPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTeKaxX U pUCYHKAX.

[IpuMeHsTh TOMy4YEHHBIE 3HAHWSA Ha IPAKTUKE: CPAaBHUBATh U aHAIM3UPOBATh PEAJbHBIC
CUTyalluu, IPUMEHATh W3YYECHHBIE MOHATUS B IPOLIECCE NMOMCKA PELICHUS MaTeMAaTUYECKU
copMyIMpOBaHHONW TPOOIEMbI, MOJECTUPOBATh PEaJbHBIE CUTYAIlMH Ha S3bIKE T€OMETPHUH,
HCCIIEI0BATh TOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM T'€OMETPUUECKUX MOHATUN U TEOPEM,
anmapara aireOpbl; pemarh MpPaKTUYECKUWEe 3a/auyd, CBS3aHHBIE C HAaXOXXIACHUEM



TrCOMCTPHUYICCKUX BCIIMINH.

Wwmets npencraBieHus o0 OCHOBHBIX 3Talax pa3BUTHs ME€OMETPUM KAK COCTABHOW 4YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

IINTAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHUSA

CUHXPOHU3UPOBAHHOM ITPOT'PAMMBI KYPCA «'EOMETPHS» 11 KJIACC

[IpenmetHpie pe3yibTaThl M3YYEHUS TE€OMETPHM Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI Ha

AOCTHIKCHUC YPOBHA MaTeMaTH4EeCKOM T'paMOTHOCTH, HCO6XOHI/IMOI‘O AJId YCIICIHOI'O pCUICHUA 3a1a4 B

peasIbHOM JKU3HH U CO3aHUE YCIOBH JIJIsl X OOIIEKYJIbTYPHOTO PAa3BUTHA.
OcBoenne yuebHoro kypca «l'eomeTpus» Ha 0a30BOM YpOBHE CpeaHEro o00Iero oOpa3oBaHUA

JOJIDKHO o0ecIeynBaTh JOCTHIKCHUC CIICAYIOIINX MPEAMCTHBIX 06pa3OBaTeJIBHBIX PE3YJIbTATOB!:

Ha 6a3oBom ypoBHe

OnepupoBaTh NOHATUSIMU: TOUKA, IIPsiMasi, IIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPHU PEIICHUU T€OMETPUUYECKUX
3ajad.

OnepupoBaTh NOHATUSAMU: APAIJIEIBHOCT U IEPIEHIUKYIIIPHOCTD IPSMBIX U TIIOCKOCTEH.
KnaccuduupoBars B3auMHOE pacrooKeHUE MPSIMBIX U TNIOCKOCTEH B IIPOCTPAHCTBE.
OnepupoBaTh NOHATUSAMU: JIBYTPAHHBIA YIoJI, TPaHU JBYIPAaHHOIO yIja, pedpo ByTpaHHOrO
yIJIa; JMHEHWHBIN YIoJl ABYTPAHHOIO yIJla; IpalyCHas Mepa IBYIPAHHOIO yIJIA.

OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BBITYKIbI M HEBBIIYKIbIH MHOIOIPAaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IIPABUIIbHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MHUpaMuIa; NpU3Ma, MPSIMOYTOJIbHBIN
napasenenumnes, kyo).

KnaccugunupoBaTb MHOTOTPaHHUKH, BBIOMpasi OCHOBAHUS /IS KIACCU(PUKAIMK (BBITYKJIbIE
U HEBBITYKJIble MHOIOIPAaHHUKH; NPABWJIbHbIE MHOTOTPAaHHHMKH; IpPSAMbIE U HAKJIOHHbBIE
IIPU3MBI, TaPAJUICIICITUIIE/IB]).

OnepupoBaTh NOHATHAMMU: CEKYILIasl IJIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB.

OOBACHATD TPUHIIUIIBI IOCTPOCHUSI CEUEHUH, UCTIONb3YsI METO/T CJIE/IOB.

Crpouth ceueHuss MHOTOIPAaHHHUKOB METOJOM CIJIEIOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HaXOXJI€HHE T'€OMETPUYECKHX BEIMYUH MO 00paslaM WM aJropuTMaM,
IIPUMEHSISI U3BECTHBIE AHAIIUTUYECKUE METO/IbI IIPU PELIEHUM CTaHAAPTHBIX MAaTEMaTHUECKUX
3a/1a4 Ha BBIYMCIEHUE PACCTOSHUM MEXAY ABYMsI TOUKAaMH, OT TOYKU 1O MPSIMOM, OT TOUKHU
710 IJIOCKOCTH, MEXKIY CKPEIIUBAOIIUMHUCS MTPSIMBIMHU.

Pemrate 3amaun Ha HaXOXXJIEHHE F€OMETPUUYECKUX BEIMYMH MO 0Opas3laMm WM alropuTMam,
MIPUMEHSISI U3BECTHBIE AHAIUTUYECKUE METOJIbI IPU PELIEHUM CTaHIAPTHBIX MaTEMATHUUECKUX
3a/lad Ha BBIYMCIIEHHWE YIJIOB MEXIY CKPEIIMBAIOIIMMUCA NPSIMbI- MU, MEXKAY NpPIMON H
IJIOCKOCTBIO, MEX]TY INIOCKOCTSIMH, ABYTPAHHBIX YTIJIOB.

Bbruncnare 00bEMBI M IIJIOIMIAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUpaMuja) C
IpUMEHEHHEeM (POpMyJI; BBIUYMCIATH COOTHOLIEHHS MEXIy IUIOIAASIMU IOBEPXHOCTEH,
00bEMaMU MOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUAMHU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUH;
LIEHTP, OCb U INIOCKOCTh CHMMETPUH (PUTYPBHI.

W3BnekaTh, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh MHPOPMALUIO O MPOCTPAHCTBEHHBIX



reoMeTpHUECKUX (PUTypax, IPeACTABICHHYIO Ha UePTEeKaxX U PUCYHKAX.

[MpumeHsaTh  reoMeTpudeckue  (akThl JJIsI  PEUICHUS  CTEPEOMETPUYCCKUX  3ajad,
npeanojararomux HECKOJIbKO IIaroB pCuiCHUA, €CJIN YCIIOBUSA IMPUMCHCHHUA 3alaHbl B SIBHOU
dopme.

[IpuMeHATH IpoOCTEHIIME IPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKAIMOHHBIC
CHCTEMBI TIPU PEIICHUU CTEPEOMETPHUCSCKUX 3a7ad.

[MpuBOAUTHL TpPHUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTSH B MPHUPOAE H  IKU3HH,
pacro3HaBaTh MPOSBJICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATH 1OJIy4eHHBIE 3HAHUsS Ha IIPAKTUKE: AHAIM3UPOBATH DPEANBHBIE CHUTyalUd H
IMPHUMCHATH HN3YYCHHBIC IIOHATHUA B mponecce IOMCKa pCHICHUA MarTeMaTnu4ycCKu
copMyTHPOBaHHOW MPOOIEMbI, MOJCIUPOBATh PEabHBIC CUTYAI[MH Ha SI3bIKE TCOMETPUH,
HCCIIEIOBATh MTOCTPOCHHBIC MOJICIH C UCIIOJIb30BAHUEM I'€OMETPHUCCKUX TOHATHI M TEOPEM,
anmaparta aiareOpel; pemarb MPaKTUYECKHE 3a/add, CBS3aHHBIE C  HAXOXJECHUEM
T€OMETPUYCCKUX BETHUHH.

Ha yray6;iennom ypoBHe

CBOOOJHO OMEpUPOBATH OCHOBHBIMH IMOHSATHSIMH CTEPCOMETPHH TP PEIICHUHU 3a7ad 1
MPOBEICHUU MAaTEMaTUYECKUX PACCYKICHHIA.

[IpuMeHATh aKCMOMBI CTEPEOMETPUU W CIECACTBHUS M3 HUX MPU PEIICHUH T€OMETPUUYECKHUX
3ajad.

KnaccuduimpoBaTh B3aMMHOE PACIOJIOKEHHE MPSMBIX B IMPOCTPAHCTBE; IUIOCKOCTEH B
MPOCTPAHCTBE; MPSAMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE.

CB0OOIHO oOmepupoBaTh MOHATUSMH, CBSI3AaHHBIMU C yIJIaMH B IPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE; MEXK/Ty NPSIMOU U IIIOCKOCTBIO.

CBoOoaHO OTIEpUPOBATH OHATHSIMU, CBSI3aHHBIMH C MHOTOTDAaHHUKAMHU.

CB0oOOMHO pacmo3HaBaTh OCHOBHBIE BUABI MHOTOTPAaHHHMKOB  (TIpH3Ma, MHUpaMUa,
MPSIMOYTOJIbHBIN Mapajuieenunen, Kyo0).

KnaccuduiupoBaTs MHOTOTPaHHUKH, BEIOWpast OCHOBaHMSI JUIsl KllacCU(UKAIIUY.

CBoOomHO  omepHpoBaTh  MOHSATHSIMH, CBSI3aHHBIMH C CEYEHHMEM MHOTOTPAHHUKOB
IUIOCKOCTBIO.

BrinonHsaTe mapannenbHoe, EHTPAIbHOE U OPTOTOHANBFHOE MPOEKTUpPOBaHHE (DUTYp HA
IJIOCKOCTh; BBITIOJHITH U300paXkeHUs! GUTYp Ha TUIOCKOCTH.

CtpoutTh ceueHUss MHOTOTPAHHUKOB DPA3JIMYHBIMA METOAAMH, BBHIMOTHITH (BHIHOCHBIC)
TJIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYP: BHUJI CBEPXY, COOKY, CHU3Y.
Beraucnate IUIoIAaau MMOBEPXHOCTEN MHOT'OTPaHHUKOB (mpuzma, MMpaMua),
T€OMETPUUYECKHUX TN C MPUMEHEHHEM (POPMYII.

CB00OOAHO OMIEPUPOBATH MOHATUSIMH: CHMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U TIJIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TJIOCKOCTh CUMMETPHH (PUTYPBI.

CB0oOOAHO oOMEpHUpPOBATHh TMOHATHSMHU, COOTBETCTBYIOIIMMH BEKTOpAaM W KOOpJWHATaM B
MPOCTPAHCTBE.

BrInosiHATE AEHCTBUS HAJl BEKTOPaMHU.

Pemrate 3amaum Ha JIOKa3aTeabCTBO MATEMATHUYSCKMX OTHOIICHHMH W HaXOXKJICHHE
F€OMETPUUYECKUX BEJIIMYMH, MPUMEHSISI M3BECTHBIE METOJbI MPHU PEIICHUH MaTEeMaTUYeCKHX
3a71a4 MOBBIIIEHHOTO Y BBICOKOTO YPOBHS CJI0KHOCTH.

[IpumeHsATh mNpocCTEWIIMEe MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBI NPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1ay.



— U3Bnekats, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCcKUuX PUrypax, MpeACcTaBICHHYIO Ha YepTexKaxX U pUCyHKaX.

— IlpuMeHATh MOJy4EeHHbIE 3HAHUS HA IPAKTHKE: CPaBHUBAThb M AHAIU3UPOBATh pPEaJbHBIC
CUTyalluu, MPUMEHATh W3YYCHHbIC TMOHATUS B IpOIIECCE MOMCKA PEUICHUS MaTeMaTUYeCKU
copMyIMpOBaHHOW TPOOIEMBI, MOJCTUPOBATh pEaJbHBIC CUTYAIllMH Ha S3BbIKE T€OMETpPUH,
HCCIIEI0BaTh IOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAHUEM T'€OMETPUUECKUX IOHATUN U TEOPEM,
ammapara anreOppl; pemarb MPaKTHYECKHE 3a/auyd, CBSI3aHHBIE C  HAXOXICHUEM
re€OMETPUUYECKUX BEJIUYMH.

— Hwmertb mpencraBieHus 00 OCHOBHBIX 3Tanax pa3BUTHUS T'€OMETPUM KaK COCTaBHOM 4acTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTUH.

COJAEP)KAHUE YYEBHOI'O KYPCA «'EOMETPHSI» B 10 KIIACCE
Ha 6a3oBom ypoBHe

[IpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE MOHATHUS CTEpeOMETpUU. Touka, mpsMas, MIOCKOCTh, MpocTpaHcTBo. [loHsTHE 00
AKCMOMAaTUYECKOM IIOCTPOCHHHM CTEPEOMETPUM: aKCUOMBI CTEPEOMETPUU M CIEJICTBUS M3 HUX.
B3anmHOe pacnosiokeHue TpsAMBIX B IPOCTPAHCTBE: IE€peCceKaroluecs, MapajuieJbHble U
CKpELIMBAIOIINECS MPSAMBIE.

[TapayuienpbHOCTH MNpPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: IApaJUICIbHBIE IIPSMBIE B
IIPOCTPAHCTBE, IAPALICIBHOCTh TPEX MNPAMBIX, IMAPAUICIBHOCTh NPSIMOM M IUIOCKOCTH. YIUIBI C
COHAITPaBJIIEHHBIMU CTOPOHAMHU, YIOJ MEXKIY MPSIMBIMU B IPOCTPAHCTBE.

[TapamienpHOCTh IIIOCKOCTEN: NapaJuIeIbHbIE IJIOCKOCTH, CBOMCTBA MAapaJIJIENIbHBIX IIJIOCKOCTEN.
[Ipocreiime mpocTpaHCTBEHHBIE (PUTYPBI HA MJIOCKOCTU: TETPadJIp, KyO, napajiesenure, IoCTPOeHUe
CCYCHUN.

[lepieHAUKYISIPHOCTh NPSAMOM M IUIOCKOCTH: INEPHEHAUKYJISPHBIE NPSMBIE B IPOCTPAHCTBE,
MpsiMble MapajyieNbHble W NEPIEHIUKYIISIPHbIE K MIIOCKOCTH, MPU3HAK NEPIEHIUKYISIPHOCTH MPSIMOUN U
IUIOCKOCTH, T€OpEMa O MPSIMOM MEPHEHIUKYIIPHOUIUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YIOJ MEKIY
IPSIMOW M IUIOCKOCTBIO, JBYTPaHHBIA YroJ, JIMHEHHBIM Yroj IByrpaHHoro yria. Ilepnenaukynsp u
HAKJIOHHBIE. PACCTOSHHUE OT TOYKH JIO0 IIOCKOCTH, PACCTOSHHUE OT MPSIMOW JO IIOCKOCTH, NPOEKIMS
¢urypbl Ha IIOCKOCTb. llepmeHIUKYyISIpPHOCTh IJIOCKOCTEH: MPHU3HAK MNEPHEHAUKYISIPHOCTH JIBYX
mrockocreil. Teopema o TpEX NMeprEeHANKYIIpax.

MHororpanHuKu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE DJIEMEHThl MHOTOTPaHHHMKA, BBINYKJIbIE M HEBBITYKIIbIE
MHOTOTPaHHUKH, pa3BEPTKa MHOTOTPaHHHKA.

[Ipusma: n-yronbpHasi mpu3Ma, TPaHU U OCHOBAHUS MPHU3MBbI, MpsMas U HAKJIOHHAS MPU3MBI,
OOKOBast UITOJIHAS TOBEPXHOCTH MTPU3MBI.

[Tapannenenunen, npsMoyroibHbIN napauienenunen deaepanbHas paboyas mporpamma |[d ero
cBoiictBa. [lupammpaa: n-yrojgpHasi nmupamua, TpaHH U OCHOBaHUE MUPAMU[bI, OOKOBask M TOJHAs
MOBEPXHOCTh MHpPaMUbl, MPaBWIbHAS W yCEUEHHas NUpamMuaa. DJIEMEHThl MPU3Mbl U IUPAMUJIBL.
[IpaBuiibHBIE MHOTOTPAaHHHUKHU: TMOHSATHE MPAaBUILHOTO MHOTOTPaHHMKA, TMpaBUjIbHAs MpHU3Ma U
MpaBWIbHAS MUPAMHUJIA, TIPABUIIBHAS TPEYTOJIbHAS TUPAMHU/IA U IPABUIIBHBIN TETpadip, KyO.

IIpencraBineHneo NMpPaBUIBHBIX MHOTIOIPAHHUKAX: OKTadJp, AOAEKa’aAp M ukocadap. CeueHus
MIPU3MBI U TUPAMUJIBL.

CummeTpus B IPOCTPAHCTBE: CHMMETPHUS OTHOCUTENBHO TOYKH, IPSMOM, INTIOCKOCTH. DIEMEHTHI



CUMMETPHUU B IUPAMHUJIAX, TApAJUICICIUIIENAX, IPaBUIbHBIX MHOIOIPAaHHUKAX. BeIUnCIIEHNE 2IEMEHTOB
MHOT'OI'PaHHHUKOB: pEOpa, AUaroHau, yIisl.

[Tnomans OOKOBOM IOBEPXHOCTH W IIOJHOW IOBEPXHOCTH MPSIMOM MPHU3MBI, IUIOLIA/b
OCHOBaHHUH, TeopemMa O OOKOBOIl MOBEPXHOCTH MPAMOM mpu3Mbl. [lnomiaas OOKOBOW MOBEPXHOCTH U
MOBEPXHOCTU TPABWIBHOW HHUPAaMUIbI, TeOpeMa O IUIOMAAM ycedéHHoW mnupamuiabl. [lonstue 00
o0béme. OOBEM TUPAMUIbI, TPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHHUS MEXKAY IJIOMIAIIMHI OBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TEIL.

Ha yray6seHHom ypoBHe

[Ipsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpur. Touka, npsimMasi, MI0CKOCTh, MpocTpaHCcTBO. [lonaTue 06
aKCHOMaTUYECKOM IOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHOe pacrnosiokeHue NpsIMbIX B IMPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajulebHble U
cKpeluBawomuecs npsimble. [lpu3Haku ckpemuBaromuxcst npsMbiX. llapamienbHOCTh HpSIMBIX U
IIJIOCKOCTEHN B MPOCTPAHCTBE: MapajuiesibHbIE PSIMbIE B IPOCTPAHCTBE, MAPAILIEIBbHOCTh TPEX MPSIMBIX,
napajuiebHOCTh IPSIMOM U MIockocTu. [lapannenbHoe U eHTpallbHOE TPOSKTUPOBAHKE, N300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBA MapallIeIbHOTO MpoeKkTupoBaHus. M3o0paxenue uryp B mapannenbHON
MPOCKUMU. YTJbl C COHANpPABIECHHBIMH CTOPOHAMH, YIOJl MEXKIYy HpPSIMBIMH B IPOCTPAHCTBE.
[TapannenpbHOCTh MIIOCKOCTEN: MapaiebHbIE IIJIOCKOCTH, CBOMCTBA MAPAIJIEIbHBIX TIIIOCKOCTEH.

[Ipocreiiiye NpOCTpaHCTBEHHbIE (GUIYpbl HA IUIOCKOCTH: TETPadp, Mapaliesenune],
MOCTpOoeHHE cedyeHUl. lleprneHauKynapHOCTh NPSIMON M IJIOCKOCTU: NEPIEHIUKYJISIpPHBIE MpsIMblEe B
MIPOCTPAHCTBE, MpsIMbIE  MapajjieibHblE W MEpPHEHIUKYJSIpHbIE K  IJIOCKOCTH, HpPHU3HAK
MEPHIEHIUKYISIPHOCTA MPSMOM M IUJIOCKOCTH, T€OpeMa O MpsSMOM MNEePHEeHIUKYISPHOW ITOCKOCTH.
OpTtoronanbHoe npoeKkTUpoBaHue. [lepneHaAnKyIsp U HaKJIOHHBIE: PACCTOSIHUE OT TOUKH J0 MIIOCKOCTH,
paccTosiHue OT MPSAMOM 10 TUIOCKOCTH, MPOeKUus (GUrypbl Ha MIOCKOCTh. lleprneHauKynspHOCTH
IJIOCKOCTEN: MPU3HAK MEPIEHAUKYIISIPHOCTH IBYX IJIOcKocTel. TeopeMa o TpEX neprneHIuKyIsapax.

VYTribl B IPOCTPAHCTBE: YroJl MEXAY MPSAMON M IJIOCKOCTBIO, IBYIPAHHBIN yroJj, JTUHEHHBINA
yroia JByrpaHHoro yrya. TpéxrpaHHbli W MHoOrorpaHHble yribl. CBOHCTBa IUIOCKHUX YIJIOB
MHoOrorpaHtHoro yria. CBoOHCTBa IJIOCKMX U JBYIPaHHBIX YIJIOB TpEXrpaHHOro yria. Teopembl
KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO YTIJIa.

MHororpanHuku

Buasl MHOTOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas npusMma, npsMas u
HAKJIOHHAs TPU3MbI, OOKOBasi W TOJHAs MOBEPXHOCTHh Mpu3MblL. [lapannenenures, mpsMOYyroIbHBIN
napajieJienune]; U ero cpoictBa. KpaTwailiine myTM Ha MOBEPXHOCTM MHOTOrpaHHMKA. Teopema
Oiinepa. I[IpoctpanctBennas teopema [ludaropa. Ilupamuna: n-yrojnbHas nmupamuja, NMpaBUibHAS U
yceuéHHas nupamupl. CBolicTBa p€dep 1 OOKOBBIX IpaHel MPAaBUIIbHON MUPaMUIbI.

[IpaBunbHbIE MHOTOTPAaHHUKU: TpaBUJIbHAS MPU3MA U MpaBUIIbHAS NMHUpPAMUJIA, TTPaBUIbHAS
TpeyrojbHas mNHUpaMuAa W TNPaBUIbHBIA TeTpadap, KkyO. IlpeacraBneHme o MpaBUIIBHBIX
MHOTOTpaHHHUKaX: OKTa’ap, N0AEKadIp U UKOCAIP.

Brruncnenue >MeMEHTOB MHOTOTPAaHHUKOB: p&Opa, AuaroHanu, yriel. [Lmomans GokoBoOit
MMOBEPXHOCTH W TIOJHOM IMOBEPXHOCTH TPSIMOM TMPU3MBI, IUIOMIAhL OCHOBAaHUM, TeopeMa O OOKOBOI
MMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH MPABUILHOMN
MApaMUJIbl, TEOpPEMA O TUIOMAAN YCEUYEHHON TUPAMUIBI.

CummMeTpusi B TPOCTPAHCTBE.



DneMeHTbl CHUMMETPUU MPAaBWIbHBIX MHOTOrpaHHUKOB. CHMMeTpusi B MpPaBUIBHOM
MHOTOTpaHHHUKE: CHUMMETpHUSl Napajulelienunena, CUMMETPHUS MPaBUIbHBIX TMPU3M, CHUMMETpUS
MPaBWJIbHOMN MUPAMUJIBI.

BexTopsl 1 KOOpAWHATEI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIECHHBIE U IIPOTUBOIOJIOKHO HAIPABIEHHBIEBEKTOPHl. PaBEHCTBO BEKTOPOB.
JleiicTBHsI ¢ BEKTOpaMH: CJIOKEHUE U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIbKHUX BEKTOPOB, YMHOKEHHE
BeKTOpa Ha uucio. ColcTBacioxkeHUsI BeKTopoB. CBOIICTBa YMHOKEHUSI BeKTOpa Ha uucio. [lonsrue
KOMIUTaHapHbIe BeKTOpbl. I[Ipu3Hak komIutanapHocTu TpEX BekTopoB. llpaBuno mnapamienenumnena.
Teopema 0 pa3nokeHHMM BEKTOpa MO TpEM HEKOMIUIAHAPHBIM BekTopam. lIpsMoyronpHas cuctema
KoopauHaT B mpocTpaHcTBe. KoopaunHatel BekTopa. CBA3b MEXIYKOOpPAMHATAMU BEKTOpa U
KOOpJAMHATaMM TOYEK. YTOJI MEXAy BeKTopaMmu. CKalsipHO€E IPOU3BEAECHUE BEKTOPOB.

COAEP) KAHUME YYEBHOI'O KYPCA «I'EOMETPUSI» 11 KJIACCE
Ha 6a3oBoMm ypoBHe:

Tema BpateHus

[Hunuaapudeckas TMOBEPXHOCTh, 0OpasymolMe MNHIMHAPUYECKOW TMOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunuHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, O0pa3ymoias U OCh,
iouaib O0KOBOM M MOJTHON OBEPXHOCTH.

Konunueckass moBepxXxHOCTb, 00pa3ylolye KOHHYECKOW IMOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKol moBepxHocTU. KoHyc: ocHOBaHHME U BepIINHA, 00pa3yromas U OCh, TUIOMIalb OOKOBOW H
MIOJTHOM TMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue U BbICOTa, OCHOBAaHUS U OOKOBAasi TOBEPXHOCTb.

Chepa w map: meHtp, paguyc, auaMeTp, IJIOMAAb TOBEpXHOCTH cdepbl. B3aumHoe
pacrioyio’keHue cepsl U IIOCKOCTH, KacaTelbHas MJI0CKOCTh K cdepe, miomanb chepsl. M300paxenue
TeJ BpallleHMsl Ha IUI0CKOCTH. Pa3BépTka IuIMHApa U KOHyca.

KoMOuHammu Ten BpalieHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIN OKOJIO CQephl,
cdepa, BIiMcaHHas B MHOTOTPAHHUK, UJIH TeJlo BpaieHus. [lonstue 06 oOnEMe.

OcHoBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 00bEME MPSAMOYTOIHHOTO MapasuIeNeuIe/1a
u caeactus u3 He€. O0BEM IuIMHApa, KoHyca. O0BEM mapa u 1miomaab chepsol.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOLIAJIMU ITOBEPXHOCTEH,
o0BEMaMu MOAOOHBIX TETI.

Ceuennst nunuHApa (MapajUIeNbHO U TEPICHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M IIPOXO/AIIee Yepe3 BEPIIMHY ), CEUSHHS I1apa.

Bektopel W KOOpAMHATHI B MPOCTPAaHCTBE BeKTOp Ha IUIOCKOCTH W B MPOCTPAHCTBE.
CroxeHue M BBIYMTAHUE BEKTOPOB. Y MHOXXEHHE BEKTOpa Ha 4MCIIO. Pa3noxkeHue BEKTOpa MO TpEM
HEKOMITJIaHAPHBIM BekTopaM. [IpaBuio mapamnenenunena. Pemenne 3anad, CBI3aHHBIX ¢ TPUMEHEHHEM
IIPaBUJI ACUCTBUI C BEKTOPaMHU.

[IpsmoyronbpHast cuctemMa KOOpAWHAT B mpocTpaHcTBe. Koopaunater BekTopa. [Ipocreiimime
3a/laui B KOOpAMHATAX. YTOJ Mexay BekTopamu. CKaJspHOE MPOU3BEACHHE BEKTOPOB. BhruucieHue
YIJIOB  MEXIy TpPSIMBIMH M TUIOCKOCTAMH. KOOpIWHATHO-BEKTOPHBIH METOA TIpU  PEIICHUU
reOMETPHUECKUX 3a]1au.

Ha yriy0senHom ypoBHe



Tena BpameHus.

[ToHATHsA: UMIAMHIpUYECKas  IOBEPXHOCTb, KOHMYECKass  IOBEPXHOCTb, cQepuyeckas
IIOBEPXHOCTh, OOpa3yrollre MOoBepxXHOCTed. Tena BpalleHus: LUIMHAP, KOHYC, YCEUEHHBIH KOHYC,
cepa, map. B3aumHoe pacnonoxeHue cdepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe.
N300parkeHne Ten BpalleHUs Ha IJIOCKOCTH. Pa3BépTka mmnmHapa u koHyca. CummeTpusi cepbl u
niapa.

O6bém. OcHoBHbIE cBOHCTBa 00bEMOB Ten. Teopema 00 00bEME MPSAMOYTOIBLHOTO
napajenenunena u cieactsus u3 He€. OOBEM NpsAMON U HAKJIOHHOW MPU3MBI, IUIHMHIPA, TUPAMUIBI 1
KoHyca. O0BEM 11apa U MapoBOro CErMEHTA.

KomOuHnanmu ten BpalleHus U MHOTOTpaHHUKOB. IIpu3Ma, BIucaHHas B IMJIMHApP, ONUCAHHAS
okozo nuinuHapa. Ilepecedenue cdepsl u mapa ¢ miockocTbro. Kacanue mapa u cdepsl MI0CKOCTBIO.
[loHATHE MHOTrOrpaHHHMKA, OMMMCAHHOIO OKOJO c(epbl, cepsl, BIUCAHHON B MHOIOIpPaHHUK WJIU TEJIO
BpallEHMSL.

[Tnomanps MOBEpXHOCTH LWIMHApa, KOHyca, Iulomanb chepsl u e€ uacreid. Ilomobue B
npoctpancTBe. OTHOMmIEHUE 00BEMOB, IIIOMAACH MOBEpXHOCTEH MOm0OHBIX (uryp. IIpeobpazoBanue
nojio0usi, romorerus. Perenune 3a1a4 Ha MIIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHne ceuyeHUil MHOTOTPaHHUKOB U TE€J BPALLEHUS: CEYEHMS LWIMHJpa (MapajjiesbHO U
MEPIEHIUKYIISIPHO OCH), CEUEHUSI KOHYca (MapaJljieIbHOE OCHOBAHHMIO U MIPOXOJSIIEE YepPE3 BEPIIUHY),
CEUEHUs Il1apa, METOJbI ITOCTPOCHUS CEYEHHI: METOJ CJIEI0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS,
METO/]I IEPEHOCA CEKYLIEH MII0CKOCTH.

BexTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE.

Bexrtopel B mpoctpancTBe. Omnepanuu HajJ BEKTOpaMu. BeKTopHOe yMHOXEHHE BEKTOPOB.
CpolicTBa BEKTOpHOro yMmHOXeHHUs. [IpsamoyronpHas cucrema KOOpPIMHAT B  IIPOCTPAHCTBE.
Koopaunatsel BekTopa. Pasnoxenue Bekrtopa mno Oasucy. KoopanHaTHO-BEKTOpHBIH MeETOA NpHU
pELIEHNN T€OMETPUUYECKUX 3aa4.

JIBuKEHMsI B TPOCTPAHCTBE.

JBmwxenust nmpoctpaHcTtBa. OroOpaxeHus. J[BukeHuss u paBeHcTBO (puryp. OOmme cBoicTBa
JNBW>KEHUW. Buapl [BWKEHUWI: NapajuleNbHBIA TEPEHOC, LEHTpalbHAs CHUMMETPHUA, 3E€pKaJbHas
CUMMETpHUSs, HOBOPOT BOKPYT npsiMoil. [IpeoOpasoBanus noxpobus. [Ipsmas u cdepa Ditnepa.



TEMATHUYECKOE IINTAHUPOBAHUE VYEBHOI'O KYPCA

10 KJIACC

BbazoBvlii ypoBens (70 yacoB)

Yriay6Jennslii yposenb (105 yacoB)

HasBanue paszzena (Tembl)
Kypca, (KOJTUYECTBO YaCOB)

OcHOBHOE COACPKAHUE

HasBanue pa3nena (Tembl)
Kypca, (KOJIMYECTBO YaCOB)

OcHOBHOE COACPKAHUC

BBenenue B crepeoMeTpuio
(10 9)

OCHOBHBIC TIOHSITHS] CTEPEOMETPUU: TOYKA,
npsiMasi, INIOCKOCTh, IpocTpancTBo. [IpaBuna
N300paKeHMs Ha PUCYHKAX: H300paKeHUs
[UIOCKOCTEH, MapaIeIbHBIX MPSMBIX
(OTpE3KOB), cepeArHBI OTPE3KA.

[ToHATHS: TepeceKaronInecs MIOCKOCTH,
MEPECEKAIOIINECS MPSMasi U TUIOCKOCTb.
3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pa’keHre MHOTOTPAHHUKOB Ha PUCYHKAX,
Ha MMPOEKIIMOHHBIX uepTexax. HauanpHbie
CBE/IEHUS 0 KyOe 1 MUpaMujie, UX pa3BEPTKU U
Mojienu. CeueHuss MHOTOTPaHHHUKOB.
[ToHsiTHE 06 AKCMOMATHYECKOM ITOCTPOSHUH
CTEpEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJIEZICTBUS U3 HUX

Beenenue
B cTepeoMeTpHio (24 1)

OcHognbie npocmpancmeenHule hueypol.
[ToHSTHS CTEPEOMETPUH: TOUKA, IIpsIMas,
[JI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
[IpaBUJia U300paKEHUsI HA PUCYHKE
[JI0CKOCTH, MTApaJUIEIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka.

[ToHsATHS: epeceKarouecs MIOCKOCTH,
MepeCeKArOIINEecs MPsiMast ¥ TUIOCKOCTh;
MOTYTIPOCTPAHCTBO.

MHoOrorpaHHMKH, H300pa’keHne
[POCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOINX 00BEKTOB.

AKCHOMBI CTEpEOMETPHH U MIEPBHIC
CIICZICTBUS U3 HUX.

Cnocobvl 3a0anus RPAMbIX U NJIOCKOCHEl 8
npocmpancmee.

Ob6o3Hauenus npamvix U RIOCKOCMEI.
Ceuenus. H306pascenue ceuenuil
nupamuosl, Kyoa u npusml, Komopule
npoxoosam uepes ux péopa. Mzobpasicenue
nepeceueHus nNoaYy4eHHbIX NI0CKOCMel.
\Packpawusanue nocmpoeHnvix cedeHui
pasHvimu ysemamu. Memoo cnedog ons
nocmpoenus ceuenuti. Ceoticmea
nepeceueHuti nNPAMbIX U NIOCKOCMeEl.

[ locmpoenue ceuenuii 8 nupamuoe, Kyoe no
mpéw mouxam Ha péopax. Co30anue
BLIHOCHBIX Yepmedicell U 3anucsb Uazoe

1noOCmpOeHUs.




[losmopenue naanumempuu. Teopema o
nponopyuoHaibHulx ompeskax. [looooue
mpeyzonvhukos. Teopema Menenas.
Pacuémbi 6 ceyeHusx Ha 8bIHOCHBIX
yepmegicax.

\Ucmopus pazeumus nianumempuu u
cmepeomempuu.

[IpsiMbIe ¥ TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapamienbHOCTh MPSMBIX
W IIOCKOCTEH

(12 )

B3auMHOE pacioynoKeHue IpsMbIX B
[IPOCTPAHCTBE: IICPECCKAIOLINECS,
[1apaJUIeJIbHBIE U CKPELUBAIOLIUECS NIPSIMBIE.
[lapa/uienbHOCT IPSIMBIX U IUNIOCKOCTEN B
[IPOCTPAHCTBE: NapAJUIEIbHBIE IIPSMBIE B
[IPOCTPAHCTBE; APAJLIEIBHOCTD TPEX MPSAMBIX;
[1apAJUIEIBHOCTD MPSIMON U INIOCKOCTH.

YTIUIBI C COHAIIPaBICHHBIMU CTOPOHAMM; YIOJI
MEXKy IPMBIMH B IIPOCTPAHCTBE.
[TapaieIbHOCTD IIOCKOCTEN:

[apajuIeIbHbIE INIOCKOCTH; CBOMCTBA
[apajuleIbHbIX III0CKOCTeN. [IpocTenmme
[IPOCTPAHCTBEHHBIE (PUTYPBI HA MIIOCKOCTH:
TeTpa’p, KyO, mapajuleenuIe; IOCTPOSHUE
CEUEHHM

B3arMHOE pacIionoKeHue
NpsSIMBIX B IIpocTpaHcTBe (6 1)

B3auMHOe pacrionoxeHue npsiMbIX B
npoctpancTBe. CKpeluBaromecs
npsiMble. [Ipu3HaKy CKpeImBarOnMXCs
PSMBIX.

[lapasienbHble IPsIMbIE B IPOCTPAHCTBE.
Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMON NapaJlIeIbHON
TaHHOUW IPAMOM, IPOXOIALIEHN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISIKAIIECH HA TAaHHOU
npsMoil. JIleMMa o nepeceyeHun
MapaJyIeIbHBIX IPSIMBIX INIOCKOCTBIO.
[TapamiensHOCTB TPEX NpAMBIX. Teopema o
TPEX MapaJUIEIbHBIX MIPSIMBIX.

Teopema 0 CKpemMBarOINUXCS MPSAMBbIX.

[ lapannenvHoe npoexmuposatie.
OchosgHule ceoticmea napaiienbHo20
npoexmuposanus. H3o06pasicenue pa3Huix
Quzyp 6 napannenvHou npoeKyuu.
[[enmpanvHas npoekyusi.

'YT0JI C COHAIIPABICHHBIMU CTOPOHAMU.
YT0JI MEeXIy MPSIMBIMH.

3aoauu na ooxazamenbcmeo u
uccneoosanue, céA3aHHble ¢
PACRONIONCEHUECM NPAMbIX 6
npocmparcmee.

[TapamiensHOCTD
[PSIMBIX

1 IJIOCKOCTEMN

B [IPOCTPAHCTBE

[ToHsaTHS: TApaIEIBHOCTD IPSIMOM

U TUIOCKOCTH B TPOCTPAHCTBE .

[Ipr3HaK mapaaaeabHOCTH MPSIMOM

1 m1ockocTy . CBoOMCTBa MapalIeNbHOCTU




(8 )

PSIMOM U TJIOCKOCTH.

[ 'eomempuueckue 3a0ayu Ha gvluUCieHUe U
00KaA3amenbCmeo, C8A3AHHbLE C
napanienrbHOCmbio NPAMbBIX U NIOCKOCmell
6 npocmpancmaee.

[locmpoenue ceuenus, npoxoosue2o uepes
OAHHYIO NPAMYIO HA Yepmedice U
napannenvHozo opyeou npsamou. Pacuém
omuowenuil. Ilapannenvras npoexyus,
npumeHeHue

0J151 RHOCMPOeHUsl cedenull Kyoa u
napannenenuneod.

Ceoticmea napannenrenuneda u npusmoi.
[lapannenvnvie nnockocmu. [Ipuznaxu
napanienrbHoCmu 08yX NJI0CKOCHIEN.
Teopema o napannenbHocmu u
eOUHCMBEHHOCMU NJIOCKOCMU,
unpoxoosweu uepe3z mouKy, He
NpUHAOEHCAUYI0 OAHHOU NIOCKOCTNU U
cneocmsus uz neé. Ceolicmea
napanienbHulX NI0CKOCmell: o
napanieibHOCmu NPSMbIX nepecedenus npu
nepeceueHuu 08yX NapalelbHbIX
niockocmeti mpemoeti, 00 ompe3Kax
napanienbHulX NPSAMBIX, 3aKTI0YEHHBIX
IMedHcOy napaniebHblMu NI0CKOCMAMU, O
nepeceyeHuu npsaMou ¢ 08yMs
napanienrbHulMu NI0CKOCMAMU

[leprieHMKYIIPHOCTD
NpsSIMBIX | TT0CKOCcTeH (12

4)

[IeprieH IUKYIIIPHOCTD IPSIMOM

Y IUIOCKOCTH: TIEPIICHIUKYJIIPHBIE ITPSIMBIE B
[IPOCTPAHCTBE, IIPSAMBIE MapaAIIICIIbHBIC U
[EPICHIUKYJIAP- HBIE K INIOCKOCTH, IIPU3HAK
[EPIEHIUKYJISIPHOCTH IPSMOM U IIJIOCKOCTH,
TeopeMa O MPSAMOU MEePHEeHIUKYIIPHON
[JIOCKOCTH

[lepnieHAMKYISp U HAKJIIOHHBIE: PACCTOSIHUE OT

[ leprieHIMKyYISIpHOCTD
MIPSAMBIX U IJIOCKOCTEN B
[IPOCTPAHCTBE

(26 )

[losmopenue: meopema [lughazopa na
NJI0CKOCMU, MPUCOHOMEMPUSL
NpAMOY201bHO20 MPey20NbHUKA.
Ceoticmea kKyba u npsamoy2oibH020
napannenenuneoa. Bvruucnenue onun
0mpe3Ko8 8 Kybe U Npamoy201bHOM
napannenenuneoe.
[leprieH UKy IISIPHOCTD IIPSIMOM U




TOYKHU 10 IMJIOCKOCTHU, paCCTOAHUEC OT HpSIMOfI

10 IINIOCKOCTH .

r1ockocty. [Ipusnak
[EPICHIUKYIISIPHOCTH MPSMOM 1
[IJIOCKOCTH. TeopeMa O CyIeCTBOBAHUM U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAsIIeH
yepe3 TOUKY IPOCTPaHCTBA U
[ePIEeHIUKYISIPHOM K IJIOCKOCTH.
[110CKOCTH Y TepIIEHIUKYIISIPHBIE UM
MpsiMasi B MHOTOIPaHHUKAX.
[lepnieHqUKyYJIsp ¥ HAKJIOHHAS.
[locTpoeHue neprneHANKyIspa U3 TOYKU Ha
MPSMYIO.

Teopema o mpéx nepnenouxkyniapax
(npsamas u oopammuasi).

Yeon meancoy ckpewusarowumucs
npamvimu. Ilouck nepneHouKynapHuix
NPAMBIX C NOMOUBIO NEPNEHOUKYIAPHBIX
niockocmeti Opmoz2oHanbHoe
npoexmuposgarue. Ilocmpoenue ceyenuil
KyOa, npusmul, NPAGUILHOU NUPAMUObL C
NOMOUBIO OPMOSOHATILHOU NPOEKYUU.
Cummempus 6 npocmpancmee
omuocumenvHo niockocmu. Ilnockocmu
cummempuil 6 mno2oepannuxax. Ilpusnax
nepneHOUKyIAPHOCIU NPAMOU U
NJI0CKOCMU KaK cle0cmaue CUMMEmMpPUU.

[ IpasunbHvle MHO202PaAHHUKU

\Pacuém paccmosnuii om mouxku 00
niockocmu. Cnocobvl onycmuma
NnepneHOUKYIApbl: CUMMEMPUsl, CO8US
mouku no napanienviou npsamou. Cosue no
HenapannenbHol NPAMOU, U3MeHeHUe
paccmosinu

Y IJIbI MEK Y IPSIMBIMU U
[IJIOCKOCTSAMU

(10 9)

YTIUIBI B IPOCTPAHCTBE: YIOJI MEXAY PAMOU U

[JIOCKOCTBIO; IBYTPAHHBINA YTOJI, TUHEUHBIN
YTOJ IBYTPaHHOTO YIJIa.
[leprieHANKYIIAPHOCTD IJIOCKOCTEN: MPU3HAK

Yras! u paccrostaus (16 )

[IoBTOpEHME: YyrOa MEK Iy IPSIMBIMU HA
[1JIOCKOCTH, TPUTOHOMETPHS B
[IPOU3BOJILHOM TPEYTOJIBHUKE, TEOpEMa

KOCHHYCOB.




[EPIEHIUKYJISIPHOCTH JIBYX INIOCKOCTEH.
TeopeMa 0 TpEX NEpHEHANKYIISIpax

[ToBTOpEHME: Yoy MeXIy
CKPEIIMBAIOIIUMUCS MPSIMBIMH B
MPOCTpaHCTBE. [ 'eoMeTprUUECKHE METObI
BBIUMCJICHUSI YIJIa MEXy MPSMBIMH B
MHOTOTpaHHHUKAX.

JByrpanubiii yroyi. CBOMCTBO JTMHEHHBIX
YIJIOB JIBYTPAHHOIO yTJIa.
[lepnieHIUKYISIPHBIE TIOCKOCTH.
CBoiicTBa B3aUMHO MEPIEHIUKYIISIPHBIX
riockocTet. [Ipu3nak
MEepPHEHANKYISIPHOCTH TIIIOCKOCTEH;
TeopeMa O MPSIMOU MepeceyeHUs IBYX
[IOCKOCTEH MepreHANKYISPHBIX TPEThel
[JIOCKOCTH.

[ IpsamoyzonvHblil napanienenuned, Kyo,
uUsMepenUsl, C8OUCMBA NPAMOY20IbHO20
napannenenuneda. Teopema o ouazonanu
NpAMOY20/1bHO20 Napaieienuneod u
cneocmsue uz Heé. Cmepeomempuyieckue u
NpUKIAOHbLE 3A0aYl, CEA3AHHbIE CO
B3AUMHBIM PACNOTIOHCEHUEM NPAMBIX U
niocKocmu.

l[losmopenue: ckpewusarowuecs npsamvle,
napanieibHvle N10CKOCMU 8 CMAHOAPMHbBIX
mHnozoepannukax. [lapa napannenvhvix
NI0CKOCMeEN HA CKPeUWUBaouWUuxcsl NPAMbIX,
paccmosinue mexcoy CKpewusarouuUMucs
NPAMBIMU 8 NPOCTBIX CUMYAYUSIX.
OnyckaHnue nepnenouKyiapos, 8bluUcCieHue
paccmoanuti om mouku 00 MmoyKu,
NPAMOLL; NIOCKOCHU.

Buiyucienue paccmosHui Mexicoy
CKPewuU8arouUMUCs NPAMbIMU C NOMOUBIO
nepnenoOuKyIsIPHOU NIOCKOCMU.
Tpéxepannwiii yeon, nepaseHcmaa 0is
MpExepaHnbIX Y2os.




Teopema Iughacopa, meopemvl kocunycos
U CUHYCO8 OJI51 MPEXSPAHHO20 Y2d.
Dnemenmol cghepuieckoti 2eomempuu:
ceodesuyeckue TUHUU Ha 3emie

Muororpanauku (10 q)

[loHsATHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHI
MHOTOIPAHHUKA, BBITYKJIbIE U HEBBITYKJIbIC
MHOT'OIPAHHUKH; pa3BEPTKAa MHOTOTPaHHUKA.
[Ipu3ma: N-yronpHast mpu3Ma; TpaHu U
OCHOBaHUS MIPU3MBI; MIPsIMasi U HAKJIOHHAS
MPU3MBbI, OOKOBasI M TOJIHAS IIOBEPXHOCTH
[IPU3MBI.

[Tapamtenenumen, IpsAMOYTOIbHBIN
napajuieJenuIe] 1 ero CBOMCTBa.
[Mupamua: n-yrojapHas IUpamMuaa, TpaHu v
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJHAS
MOBEPXHOCTh MUPAMU/IBI; IPABHIIbHAS 1
yceu€HHasi MTUpaMHaa.

DJIEMEHTHI PU3MBI U TUpaMuIbl. [IpaBuibHbIE
MHOTOIPAHHUKU: MTOHSATHE TPABUIBHOTO
MHOTOTPaHHUKA; TIPaBUJIbHAS TPU3Ma U
MpaBUJIbHAs IMpaMUA; IpaBUIbHAS
TpEyroJibHasi MTUpaMUIa U IPaBUIIbHBIN
TeTpadp; Kyo. [IpeacraBnenue o mpaBUIIbHBIX
MHOTOTPaHHUKAX: OKTadAp, AOJAEKadIp 1
NKOCadP.

CuMMETpHS B TPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEJIbHO TOYKH, PSIMOH, MJIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B TUpaMHUax,
napajuie’aenuneaax, NpaBUIbHbIX
MHOTOTpaHHHUKAX.

Brruncienue 371eMeHTOB MHOTOTPAaHHUKOB:
pEOpa, quaroHasu, yribl.

[Tnomaas 60KOBOM MOBEPXHOCTH U TIOJTHOU
[MOBEPXHOCTHU MPSAMOM NPU3MBI, IIOIIA/b
OCHOBAaHMH, TeOpeMa

0 OOKOBOI TOBEPXHOCTH MPSIMOM MPHU3MBI.

Muororpanauku (7 9)

CucreMaru3aius 3HaHui: MHOTOIrpaHHUK
u ero 3yeMenThl. [Tupamuna. Buast
nupamu. [IpaBuibHag nupamuaa. [pusma.
[IpsiMast 1 HAKJIOHHASI TIPU3MBI.
[IpaBuibHas npusma. [Ipsmoit
napajuieenunes, IpsiMOyTroJbHbIN
napasuienenumnes, Kyo.

Buinyxnvie mnocoepannuxu. Teopema
Dunepa. llpasunvrvle u nonynpaguivhule
IMHO202CDAHHUKU




[Tnomans 60KOBOM MOBEPXHOCTH H
[NOBEPXHOCTHU MPABWJIBHOW IIMPAMMJIBI, TEOPEMA
0 TUIOIIAAU OOKOBOM OBEPXHOCTH YCEUEHHOM
[MMpaMH /bl

OO6BbEMBI MHOTOTPAHHUKOB
(8 v)

[Tonsitne 06 00béMe. OOBEM TUPAMU/IBI,
[IPU3MBI

Bekropbl
B npocTpancTie (13 u)

[ lonsimue éexmopa Ha n1oCKOCmu u 8
npocmpatrcmae.

Cymma u pasnocmes 6eKmMopos, NPaguLo
napannenenuneod, YMHONMCEHUE BeKMOpa Ha
YUCTIO, PA3IONCEHUE 8eKMOPa NO 6a3ucy
Mpéx 6eKmopos, He aeucauiux 8 00OHOuU
niockocmu. CrkanapHoe npousgedenue,
BbIUUCTEHUE Y2llad MeNCOY BeKMOPAMU 8
npocmparcmse.

[Ipocmetiwue 3a0ayu ¢ 6ekmopamu

JBwxenus (5 )

V]euswcenuss npocmpancmaa.
Omobpadicenus. [{gudicenus u pageHcmeo
@ueyp. Obwue ceoticmea osudicenutl. Buowl
O0BUNCEHULL. NAPATIETbHBIU NEPEHOC,
YEHMPATbHAS CUMMEMPUS, 3ePKATIbHAS
cumMmempus, nN08OPOM BOKpY2 NPSIMOU.
[Ipeobpazosanus nooodus. llpsamvas u
cghepa Duinepa.

[ 'eomempuyeckue 3a0a4u Ha npUMeHeHue
O8UICEHUS

[loBTOpEHME: CEUeHUS,
PACCTOSIHUS U YTJIbI

(84)

[IocTpoeHue ceueHuii B MHOTOTPaHHUKE.
Brrunciaenue paccTOSHNAN: MEXKIY JBYMS
TOYKaMU, OT TOYKH JI0 IIPSIMOH, OT TOYKH 110
[JIOCKOCTH; MEX/Y CKPEIIMBAIOIIUMHUCS
[IPSIMBIMU.

BbruncieHue yrioB: MEXIy
CKPELIUBAIOIIUMUCS MPSMBIMU, MEKY IIPIMOU
1 TUIOCKOCTBIO, IBYTPaHHBIX YIJIOB, YIJIOB
MEXY IJIOCKOCTSIMU




I[TOYPOYHOE INTAHNPOBAHUE KYPCA T'TEOMETPU

10 KJIACC
Ba3zoBbiii ypoBenb (70 yacoB) Yriay6Jennslii yposenb (105 yacoB)
KommuecTBo yacos ‘ Tema ypoka Tema ypoka ‘ KomnuecTBo yacos
Tema: Beeoenue ¢ cmepeomempuio (10u /15 uz 24u)
1 nenenst
2 (OCHOBHBIE TIOHSTHUSI CTEPEOMETPUU: TOUKA, MpsIMas,
MJI0CKOCTh, IPOCTpaHcTBO. [IpaBuna n3obpakeHus Ha
PUCYHKaX: N300pakeHHsI IUIOCKOCTEH, mapauIebHbIX
PSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA.
[ losmopenue NAGHUMEMPUL. Teopema 0 1
NpPONOPYUOHANLHBIX ompesKax. Ilooobue
mpey2onvHuxos. Teopema Menenas.
2 HeneJst
2 [loHsATHS: TepeceKaroIyecs MI0CKOCTH,
repeceKaroIrecs npsiMasi ¥ IIOCKOCTb.
[losmopenue NIaHUMEMPUU. Teopema 0 1
NpPONOPYUOHANLHBIX ompesKax. Ilooobue
mpeyeonbHuxos. Teopema Menenas.
3 HenmeJst
2 3HAKOMCTBO C MHOTOTpaHHUKaMHU, U300pakeHne
MHOTOIPAHHUKOB Ha PUCYHKaX, Ha MTPOCKIIMOHHBIX
UepTeKax.
OcHnognbie npocmpancmeeHuvie uaypol 1
Hcmopus pazeumus niaHumempuy u cmepeomempuu.
4 Henens
2 HauanpHbie cBeleHUs 0 KyOe B MUpaMu/ie, uX
pa3BEPTKU U Moenu. CedyeHHs MHOTOIPaHHHUKOB.
Mmnocoepannuxu, uzobpasicenue npocmeriuux 1
npocmpancmeenuvlx  ueyp,  Hecyuecmeyioujux
00bEeKmos.
Suenens
2 [TonsiTHe 00 aKCHOMaTUYECKOM TTOCTPOCHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUU U CIEACTBUS
13 HUX




Cnocobvl  3a0anus  NMpaMbIX U NIOCKOCMEU 8
npocmpancmee. Obo3nauenus NPAMbIX u
njiockocmel.

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

6 Hexeas

B3auMHOE pacnonokeHue MpsMbIX B IPOCTPAHCTBE:!
[1EPECEKAIOIINECS, TAPAJIICIIBHBIE U CKPEIIMBAIOIIAECS
[IpsIMBIE.

[ lapannenvroe npoOeKmuposarue. OcHosnbi€
ceoticmea napaniebHo2o NPOEKMupOBaHUs.
\Uzo0pascenue pazuvix ¢ueyp 6 napanieivHol
npoexkyuu.

[ [enmpanvhas npoexyusi.

7 Hexeas

[lapanienbHOCTh NPAMBIX U IJIOCKOCTEN B
[MPOCTPAHCTBE: MapasuIeIbHbIC IPSIMBIC B
[MPOCTPAHCTBE; MAPAIEITHLHOCTH TPEX MPSIMBIX;
[apajuIeIbHOCTh IPSIMOM U INIOCKOCTH.

Ceoticmea nepecevenul npsMbIX U NJI0OCKOCHel

8 nemens

[lapanienbHOCTh IPSIMBIX U IJIOCKOCTEH B
[IPOCTPAHCTBE: MapalIeIbHbIE IPSIMBIE B
[IPOCTPAHCTBE; NapaIeIbHOCTh TPEX MPSAMBIX;
[1apaJUIEIbHOCTD NPSIMOM U MJIOCKOCTH.

Ceoticmea nepeceuenuil npsAMbIX U NJIOCKOCHEU.

9 nemeas

YTIIBI C COHANIPaBIE€HHBIMU CTOPOHAMH; YTOJI MEXKITY
MPSIMBIMU B TIPOCTPAHCTBE.

Ceuenus. Hzobpadicenue ceuenuti nupamuowvl, Kyoa u
npusMbl, KOmopble Npoxooam uepe3 ux péopa.
[H300padicenue nepeceyenus NOTYYEHHBIX
niockocmeil. Packpawusanue nocmpoeHHvIX ceyeHull

A3HbIMU YBENMAMU.

10 nenensn




HapaJ'[J'ICJ'IBHOCTB IJIOCKOCTEH: napaJlICJIbHBIC
TIJIOCKOCTH, CBOICTBa napauiCIbHbIX ILIOCKOCTEH

Ceuenus. Hzobpadicenue ceuenuti nupamuowl, Kyoa u
npusMbl, KOmopble Npoxooam uepe3 ux péopa.
[H300padicenue nepeceyenus NOJLYYeHHbIX
niockocmeil. Packpawiueanue nocmpoeHuvix ceuenuil
pazHviMu yeemamu.

11 ne

T1esl

[Ipocreiimme nmpocTpaHCTBEHHbBIE QUTYPHI HA
[JIOCKOCTH: TETPa’Ip, KyO, Mapasuieienumnesn;
[IOCTPOCHHUE CEYECHUN

Ceuenus. Hzobpadicenue cewenuti nupamuosl, Kyoa u
npusMbl, KOmMopble Npoxooam uepe3 ux péopa.
[H300padicenue nepeceyenus NOTYYEHHbIX
niockocmeil. Packpawusanue nocmpoenHulx ceyeHull

A3HbIMU YeENMAMU.

Tema: Ilepnenouxynapuocmo npamoix u naockocmeit (12 v /184 uz 26u)

12 nenenn

[lepneHIMKyIIPHOCTD NPSIMOM U IVIOCKOCTH:
[EePIEHIUKYIISIPHBIE IPSAMBIE B IPOCTPAHCTBE, IIPSIMbIE
[apajuleIbHbIC U NEPICHANKYIISPHBIE K INIOCKOCTH

[ losmopenue: meopema Ilughacopa na nnockocmu,
MmpuecoHoMempusl NPAMOY20J1bHO20 MPeY2ONbHUKA.

13 nenpens

[lepnieHIUKYISAPHOCTD NPSAMON U MIOCKOCTH:
[epIeHIUKYJISIPHbIE IPSIMBIE B IPOCTPAHCTBE, PSIMbIE
napaJjuleNIbHbIe U MEePIEHIUKYJIISIPHBIE K JIOCKOCTH

Ceoticmea Kyba u npsamMoy201bH020 napaiieienuneod.
Bviyucnenue 0nun ompe3kos 8 Kyoe u npsamoy201bHOM
napannenenuneoe.

14 nenensn

[Ipu3HaK NepHeHIUKYIIPHOCTH IPAMOU U INIOCKOCTH,
TeopeMa O IPSMOU MEePIEHIUKYIIIPHON IIIIOCKOCTH

Teopema o mpéx nepneHOuxkynspax (npamas U
obpamuasi).




|Y20Jz MedHCOY CKPeUuUBarouuUMUcs NPIMuLMU.

15 nenensn

[Ipu3Hak neprneHauKyIIpHOCTH NPSIMOM U TUIOCKOCTH,
TeopeMa O MPSAMOU MeprneHANKYIISIPHON MIOCKOCTH

[louck nepneHOUKYIAPHLIX ~NPAMBIX C  NOMOUBLIO

nepnenouxynapuoix  naockocmei  OpmozoHanvHoe
npoexmuposanue.

16 nepenn

HepneHnI/IKmep M HAKJIOHHBIC: paACCTOAHHUEC OT TOUKHU
10 IINIOCKOCTH, paCCTOAHHUEC OT HpHMOﬁ J0 IINIOCKOCTHU

[ locmpoenue ceuenuil Kyba, npuzmvl, NpaASUILHOU
NUPAMUObL ¢ NOMOULIO OPMOLOHATLHOL NPOEKYUU.

17 nenenn

HepneHnI/IKmep M HAKJIOHHBIC: paACCTOAHHUEC OT TOUKHU
10 IINIOCKOCTH, paCCTOAHHUEC OT HpHMOﬁ J0 IINIOCKOCTHU

wavzempwz 68 npocmpancmee OMHOCUMETIbHO
NJ10CKOCMu. IInocxocmu cwwvzempuﬁ 6
WHO2OCDAHHUKAX.

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

18 nenenn

YTIUIBI B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOHN U
[JIOCKOCTBIO; IBYTPaHHBINA yTOJI, IMHEWHBIN YIOJl
JIBYTPaHHOTI'O yIJIa.

[ IpsamoyzonbHblil napanienenuned; KyO, usmepenus,
ceoticmea npsAMOY201bHO20 napaieienuneod.

19 nenenn
YTIIBI B TPOCTPAHCTBE: YIOJl MEXAY IPSIMOM 1
[IJIOCKOCTBIO; IBYTPAaHHBINA yIOJI, IMHEWHBIN YIOJl
JIBYT'PaHHOTI'O yIJIA.
Teopema 0 ouazoHanu NPAMOY201bHO20

napaﬂﬂeﬂenuneda u creocmeue u3 Heé.

20 Heneasn

|Hepl'IeHI[I/IKyJ'IHpHOCTI> IJIOCKOCTEW: MpU3HAK




[EePIEeHIUKYIISIPHOCTH ABYX IJIOCKOCTEH.

Hoemopenue.‘ CKpeujusarowuecs npsmble,
napa’ililejibHovle njiockocmu 8 cmaﬂdapmﬂblx
WHO20ZPAHHUKAX. Hapa napaiieilibHvlx niockocmel
HA CKpeuuearwuxcsa npAmbslx, paccmosaHue Meofcdy

CKpewusaouuMucs NpAMbIMU 8 npocmuvix
cumyayusix.
21 uenensn
Teopema 0 TpEX NMeprneHauKyJIIsIpax
OnyckaHnue nepneHOUK)Iapos, 8blYUCTEHUE
paccmoanuii.  om  MOYKU OO0 MOUYKU,  NPAMOU,
NnJ10CKOCMU.
22 "uemeias
Teopema 0 TpEX NeprneHaUKYJIIsIpax
\Bviuucnenue paccmosinuu medxncoy
CKpeuusarouuMucs npAMbIMU c nOMOWbIO

nepneHOUKyIAPHOU NIOCKOCMIU.

Tpéxepannviti y2on, nepaseHcmea 0 MpPEXSPAHHbBIN
27108

Tema: Muozozpannuxu (10 u / 6u) +

Y Beeoenue ¢ cmepeomempuio (5u)

23 "Hemeis

[loHsATHE MHOTOTPAHHUKA, OCHOBHBIE JJIEMEHTBI
MHOTOTPaHHHKA, BBITYKJIbIE U HEBBITYKIIbIE
MHOTOTpaHHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma:
N-yroJjibHas MpHU3Ma; TPaHU U OCHOBAHUS MTPU3MBL;
npsiMasi 1 HAaKJIOHHAs TIPU3MBbI; OOKOBAs U MOJIHAS
[MOBEPXHOCTh MPU3MBI.

Ceuenus. Hzobpasxcenue ceuenulli nupamuowl, Kyoa u
npuU3MbL, KOMopbvle NPOXoosim uepes ux péopa

24 neneasn

[Tapannenenunen, NpsiMOYTOJIbHBIN MapaJlJIeICIUIIe U
ero ceorcrsa. [Impamua: n-yrojgbHas MUpaMua,
IpaHu U OCHOBaHHE MUPAMUJIbL;, OOKOBasl U MOJHAS
[TOBEPXHOCTh TUPAMHU/IbI; TPaBUJIbHAS U yCEUEHHAS
UpamMuIa.




|Ceochmea nepeceueHull nPAMbuIX U NI0CKOCMELL.

25 "enensn

DneMEHTHI IPU3MBbI U TupaMuibl. [IpaBuinbHbIE
MHOTOTPaHHUKU: IOHATHE IIPABUIIBHOTO
MHOI'OTPaHHUKA; IPaBUIIbHAS IPU3Ma U IIPABWIbHAS
[MpaMK/Ia; IPABUIbHAS TPEYTOJIbHAS IUpaMHUIa U
paBUJIBHBIN TeTpasap; KyO. [IpencraBnenue o
[IPaBWIBHBIX MHOTOTPAHHUKAX: OKTA3P, JOAEKASP U
MKOCAdIP.

[ lapa napanienbHbvix njiockocmet Ha
CKPeWUBAIOWUXC  NPAMbIX, PACCMOAHUE  MeNCO)
CKpewUBAIoUWUMUCS NPAMBIMU 6 NPOCMBIX CUMY AYUAX

26 "Hemeas

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOUKH, IPSAMOMU, TNIOCKOCTH. DJIIEMEHTBI
CUMMETPHUH B MHpaMUJIaX, MapajuieIenuIe1ax,
[IPaBUJIbHBIX MHOTOIPaHHUKAaX. Beraucienue
HJIEMEHTOB MHOTOTPAaHHUKOB: pEOpa, 1uaroHaiu, yrisl.

Buinyknvle  MHoeoepanHuku.  Teopema — Jilnepa.
[Ipasunvuvie U NOAYNPABUTbHBIE MHOCOCPDAHHUKU.
[locmpoenue ceuenuil 6 nupamude, Kybe no mpém
mouxam na péopax. Coz0anue 8bIHOCHLIX Uepmedicell
U 3aNUCb UA208 NOCMPOEHUs

Teopema I[lugazopa, meopemvl KOCUHYCO8 U CUHYCO8
0J151 MPEXSPaHH020 Yaad.

27 Heneas

[1omaae 60KOBOI MOBEPXHOCTH U TTOJIHOM
[MOBEPXHOCTH MPSAMOU TPU3MBI, TIJIONIAb OCHOBAHUH,
TeopeMa

0 OOKOBOH MOBEPXHOCTHU NMpsiMoit pu3Mbl. [1nomans
OOKOBOI1 MOBEPXHOCTH U MOBEPXHOCTU MPABHIILHOM
MUpaMHJIbl, TEOpEMa O TUIOIIaIu OOKOBOM OBEPXHOCTH
yCECUEHHON IMUPAMHUIBI

\Uz00padicenue nepeceyeHus NOJLYYeHHbIX
niockocmetl. Packpawusanue nocmpoeHHulx ceyeHull
pasnvimu yeemamu. Memoo ciedos 01 nocmpoeHus,
ceyeHull

Onemenmol chepuieckoli ceomempuu. 2eooe3udeckKue
unuu na 3emne

Tema: Oovémbl muozozpannuxos (6 u) + Y Bexmopuot 6 npocmpancmee (9u uz 14u)

28 Heneasn
[Toustie 06 006EMe. OOBEM TUPAMUIBI, TPU3MBI [lonsimue  6exkmopa  Ha  NIOCKOCMU U 8
npocmpancmee.
Cymma u  pasHocme 6EKMOpPOS, npasuio




|napaﬂfzeﬂenuneda, YMHOOJICEHUE 6eKmopa HA YUCTO

29 Henesst
2 [Tonsitue 06 00béMe. OOBEM TUPaAMUIBI, TPU3MBI Ymnoorcenue 6exmopa na yucno, pasnodicenue 2
sexmopa no 6azucy mpéx 8eKmopos, He JeNCaujux 6
0OHOU NIOCKOCMUL.
\Paznogicenue 6ekmopa no 6azucy mpéx 6eKmopos, He 1
tesicauyux 8 0OHOU NIOCKOCMU
30 memeas
2 [Tonstre 06 06bEMe. O0BEM MUpaMUAbI, IPU3MBI Ckansipnoe npouszgedeHue, GblUUCIIEHUE Veld MeNCOY 2
sexmopamu 6 npocmparcmee. Ilpocmetiwiue 3a0auu c
sexmopamu
[ Ipocmetiwiue 3a0auu ¢ 6eKmopamu 1

Tema: Ilosmopenue: ceuenus, paccmoanus u yenol (8 u) + Y Bexmopot 6 npocmpancmee (5u uz 14u) + Y Yenvt mesncoy npamsimu u niaiocKocmsamu

(1u u3z 16u)
31 nenenst
2 [Tonsatue 06 00bEMe. OOBEM MUPaMUIBL, TPU3MBI Ckanapnoe npoussedenue, 8bluUCIeHUE Velad MeHCcoy 2
eexmopamu 6 npocmpancmee. Ilpocmetiwue 3a0ayu ¢
sexmopamu
[ Ipocmetiwiue 3a0ayu ¢ sekmopamu 1
32 neneunist
2 ITocTpoeHue ce4yeHn B MHOTOTPAHHHUKE. [ Ipocmetiwiue 3a0a4u ¢ 6eKMopamu. 2
Tpéxepanmnviil yeon, nepaseHcmea 071 MPEXSPAHHBIX 1
yenos
33 Hemeasn
2 Brruucnenue paccTosHU: MeXy IByMs TOUKaMHU, OT [/[guorcenus npoCcmMpancmaa. Omobpadicenus. 2
TOYKH J0 TPSIMOMU, OT TOUKH JI0 TUIOCKOCTH; MKy  |[/Jeudicenus u pasencmeo gueyp
CKPEUTHBAOIIUMHUCS TPSIMBIMH
Obwue ceoticmea 08UNCEHULL. 1
34 nenenst
2 Brruucnenue yrios: MeXy CKpEUTUBAIOIIUMUCS  [Buowbl O0BUIICEHULL: napanienbHull nepeHoc, 2
NPSAMBIMU, MEXKTY TIPSMOH M TUIOCKOCTBIO, IBYTPAHHBIX [YeHMPANIbHASL CUMMEMPUsL, 3EPKAIbHAS CUMMEMPUS,
YTJIOB, YTJIOB MEXK]Y IIIOCKOCTSMHU nosopom 6oKpye npsamoil
[ Ipeobpazosanusi nooodus. Ilpamas u cghepa Diinepa. 1

Feozwemputtecxue 3a0avu Ha npumMeHnernue 08UIICEHUS.




TEMATUYECKOE IINTAHUPOBAHUE VYEBHOI'O KYPCA

11 KJIIACC

bazoBblit ypoBeHb (68 yacoB)

VYrayonennsiii ypoBens (102 vaca)

HasBanue pa3zzena (Tembl)
Kypca, (KOJTUYECTBO YacCOB)

OcHOBHOE COACPKAHUE

Hassanue pa3nena (TemMbl)
Kypca, (KOJTUYECTBO YacOB)

OcHOBHOE COACPKAaHUC

Tena ppamenust (12 u.)

Cdepa u map: ueHTp, paauyc, 1namerp;
IUIOIIA/b TOBEPXHOCTH cdepbl. BzanmHuoe
pacrioniosxkeHue chepbl U IIOCKOCTH;
KacaTeJIbHasl INIOCKOCTh K cepe; IIomaib
cdepsbl.

N300pakenue cdepsl, apa Ha IIIOCKOCTH.
Ceuenus mapa

[unuuapuyeckas MOBEPXHOCTb,
00pa3yroIIre UIHHIPHIECKON
MTOBEPXHOCTHU, OCh IMIMHIPUUECKON
noBepxHocTu. L{unuHap: ocHOBaHuUs U
O0KOBast MOBEPXHOCTh, 00pa3yomas U OCh;
o b OOKOBOW U MOJTHOW MOBEPXHOCTH.
N300pakeHne HUINHAPA Ha TNIOCKOCTH.
Pa3Béprka nunmuHgpa.

Ceuenust IMIMHJPA (TIIOCKOCTHIO,
napajuiebHON WU MEepIEeHAUKYJIIIPHON ocH
UMINH]IPA)

Konnueckas moBepxXHOCTh, 00pa3yromme
KOHHUYECKOW ITOBEPXHOCTH, OCh Y BEPILIMHA
KOHHMYECKOU noBepxHocTh. Konyc:
OCHOBAHHE M BepIlIKHA, 00pa3yoas 1 och;
iona b OOKOBOM U MOJIHOM MOBEPXHOCTH.
VYceu€HHbI KOHYC: 00pa3yIole U BbICOTA;
OCHOBaHUs U OOKOBasi IOBEPXHOCTb.
N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprtka konyca.

Ceuenust KoHyca (IUIOCKOCTBIO,
napajieIbHOM OCHOBAHUIO, U INIOCKOCTBIO,
IIPOXOsLIEH Yyepe3 BEPUIMHY)

Tena Bpamenus (24 4.)

[unuHapudeckas NOBEPXHOCTb,
o0pasyrouye UINHAPHYECKON
IIOBEPXHOCTH.

Humunap. Hpsmoin KpyroBou HUIIMHIP.
[Imomane MOBEpXHOCTH HUIUHAPA.
Konnueckas noBepxHocTh, 00pasyroiye
KOHHYECKOM noBepxHocTu. KoHnyc.
Ceuenne KOHyca IIOCKOCTBIO,
HapaJyIeIbHOM INIOCKOCTA OCHOBAHHS.
VYceuénnslit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB.
[Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeoMeTrpuueckue 3a7a4n Ha
JI0OKa3aTeNIbCTBO U BBIYHCIICHHE,
IIOCTPOECHUEM CEUEHMN LIWIIMHAPA,
KOHYyca.

[Ipuknansele 3a1aun, CBI3aHHbBIE C
LUAJIUHAPOM.

Cdepa u map.

[lepeceuenue cdeps! u mapa c
iockocThio. Kacanue mapa u chepbl
IJI0CKOCTRI0. Bua u u3o6pakenue mapa.
VYpasuenue chepsl. [Lnomans chepst u
e€ JacTei.

Cummerpus chepsl 1 mapa.
CrepeoMerpuueckne 3aJa4ud Ha
JI0Ka3aTeNIbCTBO U BBIUNCIIEHUE,
CBsI3aHHBIE CO c(hepoii U LIapoM,
IIOCTPOCHHUEM MX CEYECHUH TUIOCKOCTBIO.




KomM06unaus ten BpaeHus u
MHOT'OTPaHHUKOB. MHOIOIpaHHUK,

OTMCaHHBIN 0KOJI0 chepsl; chepa, BIUcaHHAs

B MHOI'OI'paHHUK HJIKM B TCJIO BpalllCHUA

[TpuknanHbie 3a0a49u, CBI3aHHBIE CO
cdepoii u mapom.
[ToBTOpEHME: OKPYIKHOCTH HA
TUIOCKOCTH, BEIYMCIICHHSI B OKPY>KHOCTH,
CTaHJIapTHbBIE O00us Paznuynbie
KOMOWHAIIMH TeJ BPAIICHUS U
MHOTOTPaHHUKOB.
3anaun o Teme «Tena u MOBEpXHOCTH
BpAIIICHHSD)

AHAJIUTHYECKASA reoMeTrpust
(15 u.)

[ToBTOpEHME: KOOPAUHATHI BEKTOPA Ha
IJIOCKOCTH U B IPOCTPAHCTBE, CKAIISIPHOE
IIPOU3BE/ICHNE BEKTOPOB, BBIUYUCIIEHNE
yriia MeXJy BEKTOPaMH B IPOCTPAHCTBE.
VYpaBHeHHE NPAMOM, IPOXOIALLEH Yepe3
JIBE TOYKHU.
YpaBHEHHE IOCKOCTH, HOPMaJIb,
YPaBHEHHE IJIOCKOCTH B OTPE3Kax
BekropHoe npousBenenue. JInneiiHbie
HEPABEHCTBA, JIMHEHHOE
MIPOrpaMMHUPOBAaHNE AHAIUTUYECKUE
METO/Ibl pacy€Ta yria MeXly IpsMbIMU
Y TUIOCKO- CTSIMU B MHOTOTPAHHUKAX.
dopmysa pacCTOSTHUS OT TOUKH J10
IJIOCKOCTH B KOOPAWHATAX.
HaxoxaeHne pacCTOSHUN OT TOYKH 110
[JIOCKOCTHU B KyO€ U IpaBUIIbHOM
nupaMuzie

IloBTOpeHue, 06001meHNE
H cucreMaTusanus
3Hanmi (15 4.)

CeueHnst MHOTOTPaHHUKOB:
CTaHJApTHBIE MHOTOTPAHHUKH, METO
CJIEJIOB, CTaHAAPTHBIE IUIOCKOCTH,
IIepPECEYCHMS NPSMBIX U INIOCKOCTEN
[TapautenpHbIE IPSAMBIE U INIOCKOCTH:
MapaJuIeIIbHBIE CEYCHMS, PACUET
OTHOILLUEHUH, YIJIbl MEXIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU

IlepnenquKynsipHbIC IPSIMBIE U




TJIOCKOCTH: CTaHAPTHBIC Maphl
MePIEHIUKYISPHBIX TIJIOCKOCTEH U
MPSIMBIX, CHMMETPHUH MHOTOTPAHHHUKOB,
Teopema o TPEX MepreHIuKYIIpax,
BBIYHCIICHHSI JJTMH B MHOTOTPaHHUKAX
[ToBTOpEHME: TUIOIIAAH
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIsI
IJI0IAJIeH, COOOPaKEHHSI TIOI00HS.
[11omaay ceyeHnii MHOTOTPaHHUKOB:
IJI0IIIA U IIOBEPXHOCTEH, pa3pe3aHus Ha
JacTH, COOOpaXKCHHMSI TOAO0MS

O0bEM MHOTOTPAHHUKA
(17 4.)

O06BeM Tema. O0BEM PSIMOYTOIHHOTO
napaenenunesa. 3aaayu o0 yJ1BOCHUN
Ky0a, 0 KBajjpaType Ky0a; 0 TpUCeKIUn
yria.

CrepeoMeTpuyecKue 3a/1a4u, CBSI3aHHbIE
¢ 00bEMOM NPSMOYTOJILHOTO
napaiesenumnesa.

[TpuknaaHble 3a7a4u, CBA3aHHBIE C
BBIYUCIIEHIEM 00bEMA IPSMOYTOJIBHOTO
napaJulenenunesaa.

OO0BEM IpsIMOI IPU3MBI.
CrepeoMeTpHUyecKHe 3a/1a41, CBSI3aHHBIE
C BBIYHCIICHUEM 00BEMOB MTPSIMO
npusmsbl. [Ipukiaanele 3a1aumy,
CBSI3aHHBIE C 00BEMOM TPSIMO TTPU3MEI.
Brruucienue 06EMOB Tell C MOMOIIBIO
onpenenéHHoro uHTerpana. O0nem
HAKJIOHHOHN MPU3MBI, TUPaAMU/IBL.
dopmyna 06bEMa MHUpaMHIbI.
OtHomeHne 00bEMOB MUPAMUJL C OOIIUM
YTJIOM.

CrepeoMeTpHUyecKHe 3a/1a41, CBSI3aHHBIC
¢ 00bEéMaMy HaKJIIOHHOM MPU3MBI,
MUPaMU[IBL.

[Tpuknanueie 3agaun 1o Teme «OObEMBI




TeJ», CBSI3aHHbIE C 00BEMOM HAKIIOHHOM
MIPU3MBI, TUPAMUJIBIL.
[Ipumenenne 00bEMOB. Berunciienue
paccTosHUSA 10 IIOCKOCTH

O0béms e (5 4.)

[Tonstue 06 06BEMe. OCHOBHBIEC CBOMCTBA
00BEMOB Tel.
O06BEM numuHIpa, Konyca. O0BEM mapa u
IoImaabL cheps
[logoOHBIE TeNa B IPOCTPAHCTBE.
COOTHOIIICHUS MEXTY IO IIMU
MOBEPXHOCTEH, 00BEMaMHU MTOJOOHBIX TEI

ILi1omany noBepXHOCTH U
00bEMBI KpPYyIJIbIX TeJ (9
4.)

O0BéM uunuHapa. Teopema 006
00BEME MPSAMOTO MUIUHAPA.

ITmomaay OOKOBOM M OITHON
MMOBEPXHOCTHU LIMJIMHIpa Berunciienne
00BEMOB TeJ ¢ TOMOUIBIO
ornpenenéHHoro naTerpaita. Oobpém
KOHYyca.

[Tnomaau 60KOBOI ¥ TOTHOU
MTOBEPXHOCTH KOHYCA.
CrepeomeTpruecKue 3a/1auu, CBSI3aHHbIE
C BBIYHMCIIEHHEM 00BEMOB LIUIIUH/IPA,
KOHYycCa.

[Tpuknanueie 3agaun 1o Teme «OObEMBI




Y TUIOIIAIU TToBepXHOCTEH Tenn. O0BEM
apa 1 mapoBoro cekropa. Teopema 00
o0béMme mapa. [Tmomanes chepsr.
CrepeomeTpuueckue 3a/1auu, CBSI3aHHbIE
C BhIYHCIIEHUEM 00BbEMOB 1Iapa,
1apOBOI0 CETMEHTA, IIaPOBOTO CEKTOPA.
[Ipuknannelie 3a1a4u MO TEME
«O0BEMBI TET», CBSI3aHHBIC C 00BEMOM
apa ¥ miomazisio chepsol.
CooTHOIIIEHUS MEXKTY TUIOUIAASIMH
MOBEPXHOCTEN U 00bEMaMU MOAOOHBIX
TeJL
[Tomo6HbIE Tena B IPOCTPAHCTBE.
M3meHeHne 00bEMa IMpu 1o TI00HH.
CtepeoMeTpHUuecKUe 3a/1a4H, CBSA3aHHbIE C
BEIUKCIIEHNEM 00BEMOB TeJI U ILIOMAEN
[MOBEPXHOCTEN

BexTopbl M KOOPAUHATHI B
npocrpanctie (10 4.)

BekTop Ha MIOCKOCTH U B TPOCTPAHCTBE.
CnoxeHue ¥ BBIUUTaHUE BEKTOPOB.
YMHOKEHUE BEKTOpA Ha YKcIio. Paznoxkenue
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio napamienenumnena.
Pemenue 3anay, cBA3aHHBIX C HPUMEHEHUEM
IIpaBUJI ICVCTBUI C BEKTOPaMHU.
[IpsimoyronbHas cucremMa KOOp/IMHaT B
npoctpanctBe. KoopanHatsl BekTopa.
[Ipocreiimme 3aga4n B KOOpAUHATAX. YTOI
MeXy BekTopamu. CkalspHoe
MPOU3BEJICHUE BEKTOPOB. BhIunciieHue yriioB
MEXy NMPSMBIMU U TIIIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBINA METO TPU
pELIEHUH T€OMETPUUECKUX 3aa4




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

OcHoBHbIe GuUrypsl, hakTel, TEOPEMBI Kypca
TUTAHUMETPUH. 33a]]a4u TNIAHUMETPUHU U
METO/IbI UX PEIICHUSL.

OcHoBHbIE (HUTYPBI, (PAKThI, TEOPEMBI Kypca
cTepeoMeTpur. 3a1a4n CTEPEOMETPUH U
METO/BI UX PEIICHUS

IloBTOpEHME, 00001IEHUE
U cCUCTeMaTH3auus
3HaHM (22 4.)

Oo6o0maronee MOBTOPEHHUE MOHATHN U

MeTo0B Kypca reomerpun 10-11

KJIaCCOB, CUCTEMAaTH3aIis 3HAHHH.
VcTopust pa3BUTHUS CTEPEOMETPUH KaK
HayK{ U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTHI




[TOYPOYHOE INTAHNPOBAHUE KYPCA TTEOMETPU

11 KITACC
Ba3oBblii ypoBeHb (34 yaca) Yriy0JieHHbI ypoBeHb (68 yacoB)
KommuecTBo yacos ‘ Tema ypoka Tema ypoka ‘ KomnuecTBo yacos
Tema: Tena spawenusn (12/24)
1 Henensn
1 Cdepa u map.
'YpaBHEeHHE CHEpHI. 1
Cummerpus chepsl 1 mapa 1
2 Hexeas
1 B3anmnoe pacnionioxkeHue cepsl U IOCKOCTH
[Tnomank chepsl U ee JacTei. 1
Pemenrie NpuKIaJHbIX 3a/1a4, CBSI3aHHBIX cO chepoit 1
U I1apoM
3 Hees
1 N3o0paxenue chepsl, mapa Ha iockoctu. CeueHust
cepbl
CrepeoMeTpuueKkre 3aJauyd Ha J0Ka3aTeNbCTBO U 2
BhIUUCIIeHHE. [IpUKiIagHple 3a7a4u, CBS3aHHBIE CO
chepoit u mapom
4 nenenst
1 [{unuHapryeckas moBepxHOCTh. Llumuap
[Ipsamoii kpyroBoi nuauuap. [lnomans moBepxHOCTH 2
[WTAHPA
S HeesA
1 CeueHus UITUHIPA
[TpuknagHbIe 3a7a9U, CBSI3aHHBIC C MINHIPOM 2
6 Hemess
1 Konyc.
Kononnyeckass mnoBepxHocTh. Ilmomans OGokoBoi 2
[MOBEPXHOCTH KOHYCA U MOJHOM
7 Henens
1 'Y ceueHHBII KOHYC.
300paskeHHsI KOHYCOB U YCEUEHHBIX KOHYCOB 2

8 Hemens




CedeHust KOHyca

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

9 Hemeas

Pelienue 3a7a4 Ha CeUCHUE KOHYCa

CTepeOMeTpI/ILIeKI/IC 3aJa4d Ha J0Kas3aTcJIbCTBO U
BBIYMCIICHUC.

10 nexenn

KOM6I/IHaHI/I${ TCJ BpalllCHUS MHOI'OI'PAHHHUKOB

Pazauuneie KOM6I/IHaI_[I/II/I TCI BpaliCHUA 51
MHOT'OTPpaHHHUKOB

11 nenens

MHOTOrpaHHHK, OTIMCAHHBIN OKOJIO Chephl

Pazauunelie KOM6HH8.LII/II/I TCI BpalllCHUs 51
MHOT'OT'paHHHUKOB

12 nenenn

Cdepa, BricaHHasi B MHOTOTPAHHUKHIIN B TEJIO
BpalleHUs

3agauu 1o Teme «Tena 1 TOBEPXHOCTHU BPAILCHUS

Tema: Oobembl Ted (6/9)

13 nenenn

[Toustie 00 0OBEME.

Teopema 06 06beMe MPSIMOTO LMIUHAPA

14 nenenn

OCHOBHBIE CBOMCTBA 00BEMOB TeJl

Brrancinenue 00BEMOB TEI c OMOIIBLIO
OTIpeIeJICHHOTO HHTETpaja

15 nenens
O06beM uIMHApa
CrepeoMeTpruecKre 3a/1a4M, CBsI3aHHBIE v
BBIUMCIICHUEM 00hEMOB IMIMHAPA
16 nemens
O06bem KoHyCa
CrepeoMeTprUeCKIe 3a/1a4M, CBSI3aHHEIE v

BBIYHCIICHHEM 00BEMOB KOHYCa

17 nenensn




O06bem mapa u wionaab chepbl

[Ipukimagupie 3amaun 10 Teme «OOBEMBI

1apOBOI'0 CCrMECHTa»

miapa,

18 nexenn

[TogoOuebIe Tena B mpocTpaHcTBe. COOTHOLICHUS MEXKITY
[JI0IIA/ISIMHA TIOBEPXHOCTEH, 00beMaMu MOT00HBIX TEI

[Tpuknaaneie 3amaun o TeMe «OO0bEMBI U IIIOMAAN
TEID

Tema: BekTopbl 1 KoopauHaThl B npocTpancTie (10/20)

19 nenpens

BekTop Ha MJI0CKOCTH U B TPOCTPAHCTBE

YpaBHEHHE MIPSIMOM, TPOXOASIIEH Yepe3 ABe TOUKU

20 "emess

Cro’keHHe U BRIYUTaHHUE BCKTOPOB

HapaJ'IJ'IeHBHLIC OpsAMBIC U TIJIIOCKOCTH, YTJbI MCKIY
CKpCHIMBAOIMUMUCA TPSIMBIMU

21 neneasn

YMHOKEHUE BEKTOPa Ha YHUCIIO

[leprieHIuKyIIpHBIE TPSIMBIE U IITIOCKOCTH

22 Heneas

Pa3no)xeHne BeKTopa Mo TpeM HEKOMILJIaHAPHBIM
BekTopam. [IpaBuiio nmapamienenunena

Teopema o Tpex neprneHATKyIsIpax

23 Heneas

PeleHne 3a1a4, CBA3aHHBIX C IPUMEHEHHUEM IIPaBUT
JICHCTBUN C BEKTOPAMHU

BrIunciaeHue 1JIMH B MHOT'OI'paHHHKax

24 uenens

[IpsimoyrosnbHasg cucTeMa KOOPAUHAT B MPOCTPAHCTBE

Dopmysia pacCTOSSHUSL OT TOYKM [J0 IUIOCKOCTH B
KOOpAUHATAaX.

25 Heneasn

[Ipocreiimme 3a7a4u B KOOPAUHATAX

YpaBHEHHE  TIJIOCKOCTH,
[JIOCKOCTH B OTpe3Kax

HOpMallb,  YpaBHEHUE




26 Hemeas

Yron mexay Bekropamu. CkalisipHOE IPOHU3BEICHUE
BEKTOPOB

BoruriciieHue yriia Mex,1y BEeKTOpaMH B IPOCTPAHCTBE

27 ueneis

Brranciaenue YTIJI0B MEXAY IPAMBIMHU U INIOCKOCTAMUA

AHaIINTHYECKHE MECTOABI pacdy€Ta yria
IPAMBIMHU U INIOCKOCTAMHU B MHOTI'OI'PaAaHHHUKAX

MEXTY

28 Hemeis

KoopanHaTHO-BEKTOPHBIN METO/ IPU PELLIEHUU
r€OMETPUYECKUX 3a7a4

HaxoxneHue pacCTOSHHI OT TOYKHM 10 IUIOCKOCTH B
KyOe U MpaBHJIbHOW TUPAMHUIE

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

29 "emess

OcHoBHbIE PUTYpPBI, PAKTHI Kypca INIAHUMETPHH

[ [iromamu MHOTOYTOJIbHUKOB,
[J10111a1eH, COOOPaKEeHUsI TO00uS

dbopmynbl IS

30 Hemean

Teopemsl Kypca IIIaHUMETPUU

[JI0I[aI1 CEUEHUH MHOTOTPAaHHUKOB, pa3pe3aHusi Ha
4acTH, COOOpakeHHsI Mo00us

31 nemens

3alIa‘II/I IMIAaHUMETPHUHN U METO/JAbI UX PCHICHUA

Permenue 3agaq

32 "emeias

OcHoBHbBIE PUTYPBI, PAKTHI Kypca CTEPEOMETPUHI

Mcropust pa3sBUTHSI CTEPEOMETPUM KaK HAYKH M €€
pOJIb B Pa3BUTHUM COBPEMEHHBIX HHJKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUH

33 "emens

TeopeMmsl Kypca cTepeoMeTprH

MHOTrOrpaHHUKH,
CeueHHs

miomagn MHOI'OIrpaHHHUKOB, HX

34 uenensn




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

Perrenue 3amau




