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I[TOACHUTEJIbHA A 3AITMCKA
OBLIAA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA « MATEMATUKA»

JlanHas mporpaMMa CIY)XKHT OCHOBAaHHMEM il y4yuTens Mo pa3paboTke paboueit
MPOTrpaMMBbI 10 MAaTEMATUKE B KJlaccax, Ie peaan3yercs MyabTUIIPO(PUILHBIN y4eOHbIH miaH. B
paznene «TemaTHueckoe TIJIAHWPOBAHUE» COJEPKAHUE OOyYEHHS] CHHXPOHM3MPOBAHO IS
napauieTbHOr0 M3y4eHus: 00yJaroImMMuUCs MpeaMera Kak Ha 0a30BOM, Tak M Ha yriayOJeHHOM
ypoBHe. TmaTndeckoe IUIAaHUPOBaHHE COCTABICHO MO Y4YeOHBIM KypcaM «Ajirebpa M Haudaja
MaTeMaTH4YecKoro anamusa» u «['eomerpus». Y4eOHBI Kypc «BeposSTHOCTh U CTAaTHCTHKA» HE
MOXET OBITh CHMHXPOHH3HMPOBAH, TaK KaK HMMEET pa3HOe MpPEeIMETHOE COJEp)KaHHe, KOTOpoe
u3ydaercsi B 00beMe OIMHAKOBOIr0 y4eOHOro BpEeMeHH.

CuHxpoHM3UpOBaHHas paboyas mporpamMma Mo ydyeOHOMYy mpeamery «MaTemaTuka
6a3oBoro u yriyonéHHoro ypoBHs s oOywatonmxes 10-11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOTO  rOCYJapCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAApTa  CpPEAHEro  OOIIero
oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMI, MPEObABIIEMBIX K
MaTeMaTUYeCKOMY OOpa3oBaHUIO, W Tpaaului poccuiickoro oOpa3oBaHus. Peanuzanus
pOrpaMMbl 0OECIIEYUBACT OBJIAJIEHUE KIFOYEBBIMU KOMIIETEHIIUSIMHU, COCTABISIONIMMHA OCHOBY
JUIE  CaMOpa3BUTHSL U HENPEPHIBHOIO 00pa30BaHMs, ILEIOCTHOCTh OOIIEKYJIbTYPHOTO,
JMYHOCTHOT'O ¥ NTO3HABATEIHHOI'0 PAa3BUTHUS TUYHOCTU O0Y4arOIINXCS.

B paboueii mnporpamme yuTeHbl wuaen u mnojoxeHus «KoHuenmuu —pa3BUTHS
MaTeMaThyeckoro oOpasoBaHusi B Poccuiickoit @enepanuun». B coorBercTBUM ¢ Ha3BaHHEM
KOHIIENILIUK MaTeMaThyeckoe o0pa3oBaHue JIOJDKHO, B YACTHOCTH, pellaTh 3aJauy 00ecredeHus
HEOOXOAMMOIo CTpaHe YHCJla BHIYCKHUKOB, MaTEMAaTUYEeCKas MOJr0TOBKA KOTOPBIX JOCTaTOYHA
JUIs TIPOJOJDKEHMsT OOpa3oBaHMsI IO pPa3IMYHBIM HalpaBJICHUSM, BKIIOYas IpernojaBaHue
MaTeMaTHKH, MaTeMaTHYeCKHe HCCle0BaHus, paboTy B chepe MHPOPMALIMOHHBIX TEXHOJIOTHM
U Jp., a Takke oOecrneyeHHs I KaxJ0ro o0ydaromerocs BO3MOXKHOCTH JOCTHXKEHUS
MaTeMaTUYECKOM MOATOTOBKM B COOTBETCTBUM C HEOOXOIMMBIM €My YpoBHeM. VMeHHO Ha
peleHre 3TUX 3a/1a4 HalleJeHa paboyasi mporpaMma yriryoJéHHOro ypOBHSL.

B omoxy umudpoBoil TpaHchopmamuum Bcex cdep UeIOoBEUECKOH eATeIbHOCTH
HEBO3MOYKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 0e3 XOpolled MaTeMaTH4ecKOoi
MOATOTOBKU. ODTO OOYCIIOBJIEHO TEeM, 4YTO B HAIIM JHU pPAacTET YHUCIO CIEHUaTbHOCTEH,
CBSI3AHHBIX C HEMOCPENCTBEHHBIM MPUMEHEHHEM MaTeMaTHKU: U B cdepe dKOHOMHUKH, U B
Ou3Hece, U B TEXHOJOTMUYECKUX OOJACTIX, U Ja)ke B I'yMaHUTapHbIX cdepax. Takum oOpazom,
Kpyr oOydamoluxcs, [Js KOTOPbIX MaTeMaTHKa CTaHOBUTCS 3HA4YMMBIM IIPEIMETOM,
¢byHnameHTOM 00pa3oBaHuUs, CYLUIECTBEHHO paciuupsiercd. B Hero BXOAsT HE TOJIBKO
oOyuarolecs,, NJIaHUPYIOIIME 3aHUMATbCS TBOPYECKOW M HCCIENOBATENbCKON paboToil B
o0iacTu MaTeMaTUuKy, HHQOPMATUKU, PU3UKU, SIKOHOMUKH U B IPYTHX 00JIaCTAX, HO U T€, KOMY
MaTeMaTHKa Hy>KHa Ul UCIOJIb30BaHUs B PO eccusix, He CBSI3aHHBIX HEMOCPECTBEHHO C HEH.

[TpuksiagHast 3HaYUMOCTh MaTEMaTUKU OOYCIIOBJIEHA TEM, UYTO €€ MPEIMETOM SIBJIIOTCS
(byHIaMeHTalIbHbIE CTPYKTYpPbl HaIllero MHpa: IPOCTPAHCTBEHHbIE (DOPMBI M KOJMYECTBEHHBIE
OTHOILIEHUS, (PyHKIMOHAIBHBIE 3aBUCUMOCTU U KaTErOpUU HEONPEAeIEHHOCTH, OT IPOCTEHINNX,
yCBaMBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, O JOCTaTOYHO CJIOXHBIX, HEOOXOIUMBIX IS
pa3BUTHsI HAYYHBIX M TEXHOJOTMYECKMX HJied. be3 KOHKpEeTHhIX MaTeMaTHYEeCKUX 3HAHHUI
3aTpyAHEHO IOHMMAaHUE IPUHILMIIOB YCTPOICTBA M MCIIOJb30BAaHUS COBPEMEHHOM TEXHHKH,
BOCHPUATHE U UHTEPHPETALMS Pa3HOOOPA3HOW COIMATBHOM, YKOHOMUYECKOH, MOJUTHUYECKOU
uHpopmanuu, Manod(heKTUBHA MOBCEIHEBHAS TpPaKTHUYECKas IesITeIbHOCTh. BOo MHOrmx



cdepax npodeccuoHaIbHON ASSITENIbHOCTU TPEOYIOTCS YMEHUS BBIIOJIHATH Pacy€Thl, COCTABIIATh
AITOPUTMBI, NMPUMEHATh (POPMYIBI, NPOBOAUTH T'€OMETPUUYECKHME HU3MEPEHUS U IOCTPOEHUS,
YUTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH M IPEACTaBIATh MHPOPMALUIO B BHUAE TaOJMII,
Juarpamm 4 rpaukoB, HOHUMAaTh BEPOATHOCTHBIN XapaKTep CIydailHbIX COOBITHIA.

OnHOBpEMEHHO ¢ pacmupeHueM c¢ep NPUMEHEHUS MaTeMaTHKd B COBPEMEHHOM
oOmrecTBe BCE 0osiee BaXKHBIM CTAHOBUTCS MAaTEMAaTHYECKUNA CTUITh MBITIIICHUSI, TTPOSIBIISTFOIIUHACS
B OIpE/ICNIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpolecce n3yueHuss MaTeMaTUKU B apCceHal IPUEMOB
¥ METOJIOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHAYKIHS U JASTyKLHUs,
0000IIeHNe M KOHKpETH3alMs, aHajdu3 M CHHTE3, KIacCH(pUKaIUs M CHCTEMaTU3aIus,
abcrparupoBanue M aHajorus. OOBEKThI MaTEeMaTHYECKUX YMO3AKIIOUEHHH, MpaBHia HX
KOHCTPYMPOBAHHSI PACKPHIBAIOT MEXaHU3M JIOTHUECKHX IMOCTPOEHUH, CIIOCOOCTBYIOT BBIpabOTKE
yMeHMsI (pOopMyIHpoBaTh, OOOCHOBBIBATH M JOKA3bIBaTh CYXIEHUS, TEM CaMbIM (OPMHUPYIOT
JOTMYECKUN CTUJIb MBIIUIEHUs. Benymas poib NDpUHAUIEKUT MaTeMaTHKe B (POPMHPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTBI MBIIIIEHUS U BOCIMTAHUN YMEHMH JEWCTBOBATh IO 3a/laHHbIM
aJIropuT™MaM, COBEpLIEHCTBOBATh M3BECTHBIE U KOHCTPYMpPOBATh HOBbIE. B mpouecce perienus
3aJa4 — OCHOBBI I OpraHM3allMi y4yeOHOH JesATelbHOCTH Ha YpOKaxX MaTeMaTHUKH —
pa3BUBAIOTCSA TBOPUYECKAs U MPUKIIAJAHASI CTOPOHBI MbIILIJICHHUSL.

OOyueHue maTteMaTuke Ja€T BO3MOXKHOCTb pPa3BUBATh Yy YyYallUXCS TOYHYIO,
paLMOHATIbHYI0 U UHPOPMATUBHYIO pPedb, YMEHHE OTOMpaTh Haubosiee MOAXOAIINE SI3bIKOBBIE,
CHUMBOJIMYECKHE, TpapuuecKue CpeacTBa JUIsl BBIPAKEHUS CYXKICHUH M HArIsgHOro UX
IIPEICTaBIICHNUS.

Heo6xoauMbIM KOMIIOHEHTOM OOILEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIISETCS
o01iee 3HaKOMCTBO C METOJaMM IO3HAHUS JEHCTBUTEIBHOCTH, MPECTABICHUE O NpEeAMeTe U
METO/le MAaTeMaTHKH, €ro OTIMYMIX OT METOJOB E€CTeCTBEHHBIX M T'yMaHUTApHBIX HaykK, 00
0COOEHHOCTSIX MPUMEHEHUSI MaTeMaTUKU JJI1 PEIleHNs Hay4YHbIX U NMPUKIAIHBIX 3a7ad. Takum
o0pa3oM, MaTeMaTHUECKOe 00pa30BaHNE BHOCHT CBOUM BKIIaA B (hOPMHUpPOBAHHE OOIIEH KYIbTYpHI
YeJIoBeKa.

W3ydyenue MaTeMaTUKH CHOCOOCTBYET JCTETUYECKOMY BOCIHMTAHHUIO YEJOBEKa,
MOHMMAaHUIO KpPacoThl M  M3AIIECTBA MAaTEeMAaTUYECKUX  PACCYKICHUH, BOCIPUSATHIO
reoMeTpuiecKkux Gopm, YCBOCHUIO 1€ CUMMETPHH.

LEJIN U3YUYEHNW A YUEBHOI'O ITPEJIMETA « MATEMATUKA»
[TpuopuretHeiMu LensiMH 00yueHusi matematuke B 10—11 kmaccax xak Ha 0a30BOM, Tak W Ha
yIayOIeHHOM YPOBHSIX SBISIOTCS:

— (dopMHupOBaHME IEHTPAITBHBIX MAaTEMAaTHYECKUX MOHATHA  (YUCIO, BEIMYMHA,
reoMeTpudeckas (urypa, mHepeMeHHas, BEPOSATHOCTh, (PYHKIUA), 00ECIECUMBAIOIINX
MPEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MAaTEMAaTUUECKOT0 00pa30BaHus 00yUarOIIUXCS;

— TIOJIBEICHHE YYalIUXCs Ha JOCTYIIHOM JJii HHX YPOBHE K OCO3HAHHUIO B3aMMOCBS3H
MaTeMaTUKH W OKPYKAIOIIEro MHpa, MMOHMMaHHE MAaTEMaTHKH KaK dYacTh oO0mIeH
KYJBbTYpbI 4E€TIOBEUYECTBA;

— Ppa3BHUTHE UHTEIJIEKTYaJbHBIX H TBOPUYECKHUX CIIOCOOHOCTEW y4Jaluxcs, TO3HaBaTEIbHOM
AKTUBHOCTH, HCCIEIOBATENbCKUX YMEHUW, KPUTHUUYHOCTU MBILIUICHUS, HWHTEpeca K
U3YYEHHIO MAaTEMaTHKH;

— ¢dopmupoBaHre  (QYHKIMOHAILHOH  MaTeMaTUYeCKOW  T'PaMOTHOCTH: yMEHUS
pacrno3HaBaTh MaTEMaTHYECKHAE ACIIEKTHI B peajbHBIX KU3HCHHBIX CUTYAIUSAX U TPH



M3YYEHUH APYTUX YI€OHBIX MPEAMETOB, MPOSBIICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX Ha S3bIKE MATEMAaTUKH W CO37aBaTh MAaTEeMAaTHUYECKUE MOJEH,
MIPUMEHSTh OCBOCHHBIN MaTeMaTHYECKHUI ammapar TUTS peuieHus
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, HWHTEPIPETUPOBATH M OICHUBATH IMOJYYCHHBIC
pe3yIbTaTHI.

OcHOBHBIE JHMHUU cofepxkaHus Kypca wmatematuku B 10—11 xkmaccax: «Yucma wu
BBIUHCIICHUS», « Anredpay («Anredpandeckie BhIpaXKeHUs», «YpaBHEHHs U HEPABEHCTBAY),
«Hauama wmarematnueckoro anamm3a», «leomerpus» («['eomerpudyeckue GUTypsl U UX
cBoiicTBa», «/3MepeHne reoMeTpuyecKux BEIMUUHY»), «BeposTHOCTh U cTaTHcTHKa». JlaHHBIE
JUHUYU Pa3BUBAIOTCS MapaiUIebHO, KaXK/lasi B COOTBETCTBUU ¢ COOCTBEHHOM JIOTUKOM, OJTHAKO HE
HE3aBUCHUMO OJIHA OT JPYroi, a B TECHOM KOHTakTe M B3auMmozeicrBuu. Kpome sToro, mx
O0OBEIUHSECT JIOTMYECKas  COCTAaBJAIOMIAs, TPAJAMIMOHHO MpUCyILIas MaTeMaThKe W
MIPOHU3BIBAIOIIASl BCE MATEMAaTUUECKHE KYpPChl U cofepkaTenbHble JuHUH. ChopMyTupOBaHHOE
B DeiepanbHOM TOCy1apCTBEHHOM 00Pa30BaTEIbHOM CTaHAAPTE CPeAHero o0iiero oopa3oBaHus
TpeOOBaHHE «BJIAJICHHE METOJAaMH JOKa3aTelbCTB, AJITOPUTMAMH pPEIICHUs 3a/Ja4; YMEHHE
bopMyIHpPOBaTh ONpEENIEHNUs, AKCHOMBI U TEOPEMBI, TPUMEHSThH UX, IPOBOJUTH J10Ka3aTEIbHbIE
paccykIeHusT B XOJ€ peIIeHHs 3aJau» OTHOCHUTCI KO BCeM Kypcam, a (opMupoBaHHE
JIOTMYECKUX YMEHHI paclpesensercs Mo BceM rogaM oOy4eHHs Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMsI.

MECTO YUEBHOTI'O ITPEMETA «MATEMATUKA» B YHEBHOM IIJTAHE

B cootBerctBumn ¢ ®DenepalbHbIM TOCYAapCTBEHHBIM 00pa3oBaTENbHBIM CTaHAAPTOM
cpemHero obmiero odpa3zoBaHUs MaTeMaTHUKa SBISIETCS 00S3aTEIbHBIM MPEIMETOM Ha JTaHHOM
ypoBHe oOpa3zoBanusi. Hacrosmieii pabodeld mporpamMmol MpeaycMaTpHBAeTCsl HW3YyYEeHHE
yuebHoro mpenMera «MatemaTuka» B paMKax TpEX YUeOHBIX KypcoB: «AnreOpa W Hadaia
MaTeMaTU4YeCKOro aHammsa», «['eomerpus», «BeposTHOCT, m cratuctrka». PopmMupoBaHue
JIOTHYECKUX YMEHUI OCYIIECTBIISIETCS Ha MPOTSHKCHUN BCEX JIeT O0y4eHHs B CTapIlei IKoie, a
AJIEMEHTHI JIOTUKH BKJIFOYAIOTCS B COJIEP)KaHKME BCEX Ha3BaHHBIX BHIIIE KYPCOB.

OCHOBHBIMU JIMHUSIMU cojliepxkaHusi MatemaTku B 10—11 kmaccax sBisitores: «Yucna u
BBIUHCIICHUA», «Anredpay («Anredpandecke BbIpaXKeHUN», «YpaBHEHUS] U HEPABEHCTBAY),
«Hauyama wmatematuueckoro anammza», «l'eomerpus» («['eomerpuyeckue ¢GUrypsl U ux
cBOlicTBa», «lI3MepeHHe TEOMETpUYECKHX BEIMYUH»), «BEposSTHOCTP U CTATUCTHKAY.
ConepxaTenbHbIe JIMHUU PAa3BUBAIOTCS MapaijieNIbHO, Ka)/Jasi B COOTBETCTBUHM C COOCTBEHHOM
JIOTMKOM, OJHAKO HE HE3aBUCHMO OHA OT APYTOi, a B TECHOM KOHTaKTe U B3auMozaencTBuu. Mx
0o0beNMHACT JIOTMYECKash COCTABIAIONIAs, TPAAUIMOHHO TpUCylIass MaTeMaThKe U
MIPOHU3BIBAIOIIAS BCE MAaTEMAaTHYECKUE KypChl M copepkaTenbHbie TuHun. ChopMmynrpoBaHHOE
B ®I'OC COO TtpeboBaHue «BIaJCHHE METOJIaMHU JJ0KA3aTENILCTB, AITOPUTMAMU pEIICHUs 3a/1a4,
yMeHHE (OPMYITUPOBATH ONpPENCTCHHs, aKCHOMBI W TEOPEeMbI, MPUMEHSATh WX, MPOBOAMUTH
JIOKa3aTeNbHbBIE PACCYKIICHUS B XO/I€ PEIICHUs 3a7a9» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a
(dopMHUpoBaHUE JIOTMYECKUX YMEHHUIl paclpenensieTcss Mo BCeM rojaMm OO0y4deHHs Ha ypOBHE
CpemHero oomero oopa3oBaHusl.

B yuebHOM maHe Ha m3ydeHue matemaTtuku B 10—11 kimaccax oTBoauTCsA 5 y4eOHBIX
4acoB B HEJEI0 Ha 0a30BOM ypOBHE B T€UEHHME Ka)KJOro rojaa odydenus, Bcero 350 yueOHBIX
yacoB, U 8 y4eOHBIX YacOB B HENEII0 Ha YIUIYOJCHHOM YPOBHE B TEUEHHE KaXKJOro rojaa
o0yueHus, Bcero 560 yueOHBIX 4acoB.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A YUEBHOTI'O IIPEJIMETA
«MATEMATUKA»

OcBoeHue yueOHOro mpeamera «MaremaTuka» TOIDKHO oOecrnedynBaTh JOCTH)KEHHE Ha
ypOBHE cpenHero oOmero oOpa3oBaHUsl CIHEAYIONIMX JIMYHOCTHBIX, METapeIMETHbIX |
MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3VYJIbTATHI

JInuHOCTHBIE pe3yNbTaThl OCBOEHUsS NMpPOrpaMMbl ydueOHOro mpeamera «MaremaTuka
XapaKTepU3yIOTCs:

I'paxpaHckoe BocIUTaHUE:

C(OPMUPOBAHHOCTBIO TPAKIAHCKOW MO3MLMM OOydaromierocs Kak AaKTHUBHOIO U
OTBETCTBEHHOI'0 4JIEHA POCCUHCKOr0 OOIECTBA, MPEICTaBICHUEM O MAaTEMAaTUYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBIEHUH, MPOIENyp TpakIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U TIp.), YMEHHUEM B3aUMOEHCTBOBATh C COLMAIBHBIMA HHCTUTYTaMU B
COOTBETCTBHH C UX (DYHKIHMSIMHU U HA3HAYCHUEM.

ITaTproTnyeckoe BOCIIUTaHUE:

c(OPMUPOBAHHOCTBIO POCCUIICKON I'paXkJaHCKOM HUIEHTHUYHOCTH, YBaXXEHHSI K MIPOILIOMY
U HACTOSIIEMY pOCCHUHCKOM MaTeMaTHKH, ILIEHHOCTHBIM OTHOLICHHEM K JOCTHXKEHUAM
POCCHICKMX MaTeMaTUKOB M POCCUMCKONM MaTEeMaTHYECKOH IIKOJbI, K HMCIOJIb30BAHUIO ITUX
JTOCTHKEHHH B IPYTHX HayKaX, TEXHOJOTUSX, chepax SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT O BOCITUTAHUSI:

OCO3HAHUEM JIyXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapoaa; cHOpMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMSI, ’THUECKOTO MOBE/IEHHS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHHEM
JOCTH)KCHHM HAyKd W JEeSATENIbHOCThIO y4E€HOr0; OCO3HAHUEM JIMYHOTO BKJIAaJa B MOCTPOCHUE
YCTOHYHBOTO Oy yTIEro.

DcTeTndyecKkoe BOCIUTaHUE:!

ACTETMYECKHMM  OTHOILIEHHWEM K MHpY, BKIIOYasg OCTETUKY  MaTeMaTU4eCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIIeHUH, pacCyX AEHUH; BOCIHPUUMYHUBOCTBIO K
MaTEeMaTUYECKUM aCIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

Pu3N4ECKOE BOCIIUTAHUE:

cOpPMUPOBAHHOCTPIO YMEHHUS MPUMEHSITh MaTeMaTHUeCKWe 3HAHUS B HHTEpecax
3I0pOBOr0 M 0e30macHOro odpasa >KM3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 370pPOBBIO
(3mopoBOe muTaHUE, COATAHCUPOBAHHBIN PEXHUM 3aHITHH W OTAbIXa, peryispHas (uzndeckas
AKTUBHOCTD); (PU3UYECKOTrO COBEPIICHCTBOBAHUS, MPH 3aHATHSAX CIHOPTHBHO-0310POBHUTEIHHOM
JESITEIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM LEHHOCTU TPYAOTIOOUS; HHTEPECOM K pa3IMuHbIM
cepam mpodeccHoHaTbHON eATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP Oyayliei mpodeccuu U peann30BbIBaTh COOCTBEHHBIC
JKU3HEHHbIEC IIJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUM BCEH JKU3HM; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pELIeHUH MPAaKTUYECKUX 3a/1a4 MaTeMaTHYeCKONW HaIpaBJIEHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(OpMUPOBAHHOCTHIO 9KOJIOTUYECKOM KYJbTYpBHI, MMOHUMAaHHEM BIIUSTHUS
COIL[MAJIbHO-I)KOHOMUYECKHX IPOLIECCOB HAa COCTOSHUE NPUPOIHOM M COLMAJIBHON Cpelbl,
OCO3HAHUEM TIJI00ATBHOTO XapakKTepa 3KOJOTHYECKHX MpoOJieM; OpHeHTalueil Ha MpUMEHEHHE
MaTeMaTUYECKUX 3HAHUUM Ui pellieHus 3ajad B 00JacTU OKpYXarolleil cpeibl, MIaHUpPOBaHUS



MOCTYIKOB U OLIEHKH X BO3MOKHBIX IIOCIIEACTBUN JUIsl OKPYXKAIOUIEH cpeibl.

IlenHOCTH HAYYHOI'O IO3HAHUS:

c(OPMUPOBAHHOCTEIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKHU U OOIIECTBEHHOH MPaKTUKU, TOHUMAaHUEM MAaTEMaTUUYECKOW HayKH Kak cepbl
YeJI0BEUECKON JesTeIbHOCTH, 3TAaNOB €€ pa3BUTUSA U 3HAUMMOCTU JJISl pa3BUTHUS LUBWIA3ALUU;
OBJIAJICHUEM SI3bIKOM MAaTeMAaTHUKH W MaTeMaTUYE€CKOM KYJIbTYpOW KakK CpPEACTBOM IO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYILECTBISATH IPOEKTHYIO M HCCIEIOBATENIBLCKYIO JAESITENbHOCTD
WHJWBHIyaIbHO U B TPyIIIE.

METAIIPEAMETHBIE PE3VJIbTAThI

MertanpenMeTHble  pe3yiabTaTbl  OCBOEGHUS ~ NpPOrpaMMbl  yuyeOHOro  mpeamera
«MatemaTHKa»  XapakTEpU3YIOTCS ~ OBJIQJICHUEM  YHUBEpPCAJbHBIMU  I103HABATEJIbHBIMU
JNEHUCTBUSAMH,  YHUBEPCAJIbHBIMU  KOMMYHUKATUBHBIMU  JICMCTBUSIMH,  YHHUBEPCAJIbHBIMU
PETYISTUBHBIMU JCH CTBUSMU.

1) VYHuBepcanbHble MO3HABATENbHbIE JEHCTBUA, oOOecrneunBalT (HopMHpoBaHUE
0a30BbIX KOTHUTHBHBIX IIPOLECCOB 00yYaOUMXCcs (OCBOEHNE METO/I0B ITO3HAHUS OKPY>KAIOIIEro
MHUpa; TpPUMEHEHUE JIOTUYECKUX, MCCIENOBAaTeILCKUX ONepauuid, yMeHuil paboTaTh C
uHpopmarmei).

bazoBble ornueckue nencTBUs:

— BBIABISITh W XapaKTepU30BaTh CYIIECTBEHHbIE TMPU3HAKH MaTEMAaTUYECKUX OOBEKTOB,
MOHATUHN, OTHONIEHUN MEXAY MOHATUAMU;, (GOPMYIUPOBATh ONpPEIETICHUs MOHSITHI;
yCTaHABIMBATh CYIIECTBEHHBIH MpPH3HAK KIAcCH(UKALWW, OCHOBAHUS Ui 0000IIEeHUs U
CpaBHEHUS1, KpUTEPUH MPOBOJAUMOr0 aHAIN3a;

— BOCHPHUHHUMATh, (OPMYIMpPOBaTH U MNpPeoOpa3oBBIBATh CYXACHUS: YTBEPAUTEIbHBIE W
OTpHIIaTEIbHbIE, EAMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE;

— BBIABJIAITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpeuus B (axTax,
JAHHBIX, HAOMIONEHUSAX U YTBEPXKACHUSIX; Npenjgaratb KpPUTEpUU [UIS  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUN;

— JeNaTh BBIBOJABI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJII0Y€HUH, YMO3aKIIIOYEHHIl 110 aHAJIOTHH;

— NPOBOJIUTH CAMOCTOATEIbHO JA0KA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUM (IIpSAMbIE U OT
IPOTUBHOI'0), BEICTPAUBATh Apr'yMEHTALUIO, IPUBOAUTH IPUMEPHI U1 KOHTPIIPUMEPHI;

— 000CHOBBIBATh COOCTBEHHBIE CYXACHUSI U BBIBOJbI,

— BBIOMpaTh cnocob perieHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapMAHTOB PELICHMUS,
BbIOMpaTh HaubOoJIee MOAXOIAUINMA C YUETOM CaMOCTOSITENbHO BBIIEICHHBIX KPUTEPUEB).

basoBble uccnenoBaTenbCcKue e CTBUS:

— HCIIOJIb30BaTh BOIPOCHI KaK HMCCIIENOBATEIbCKUN MHCTPYMEHT MO3HAHMS; (OPMYJIMPOBATH
BOIPOCH], (PUKCUPYIOLIME MPOTUBOpEUUE, NPOOJIEMYy, YCTaHABIMBAaTh MCKOMOE U JAaHHOE,
(hopMUpOBaTH TUIIOTE3Y, APrYMEHTHPOBATh CBOIO IMO3ULIMIO0, MHEHHUE;

— MPOBOJUTH  CAMOCTOATEIbHO  CIUIAHMPOBAHHBIA  OKCHEPUMEHT, HCCIEOBAaHUE 110
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObEKTa, SBJICHUS, MPOIECCa, BHISBICHUIO
3aBUCHUMOCTEH MEXIYy 00bEKTaMHU, SIBJICHUSMH, MPOIIECCAMU;

— €aMOCTOATENBbHO (OPMYIUPOBATH OOOOMIEHNS M BBIBOABI MO pE3yJIbTaTaM IMPOBEIAEHHOTO
HaOMIO/IeHUs,, MCCIIEJIOBAHMS, OLIEHUBATh JOCTOBEPHOCTh IIOJYyYEHHBIX pE3yJbTaTOB,
BBIBOJIOB M OOOOIIEHHI;

— HPOrHO3MpOBATH BO3MOXKHOC pa3BUTUC MIPOLECCA, a TAKIKE BbIABUTATH IIPCATIOJIO0KCHUA O €TI0



Pa3BUTUU B HOBBIX YCIIOBUSX.
PaGoTa ¢ undopmanueii:

— BBIABJIATH AePUUUTH UH(OPMALMU, JTaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha BONPOC U JUIS
peleHus 3a1auu;

— BBIOMpaTh  HMHPOpPMAIMIO W3 HMCTOYHUKOB  PA3NUYHBIX  THUIOB, AaHAIU3UPOBATH,
CHCTEMAaTU3UpOBAaTh M HWHTEPIPETUPOBaTh HH(OpMAIMIO pa3IMYHBIX BHUAOB U (HOpM
IIPEACTABIICHNUS;

— CTPYKTYpPHPOBaTh MH(OPMALUIO, PEACTABIATh €€ B pa3In4HbIX (hopMax, WILTIOCTPHPOBATH
rpau4ecky;

— OLICHMBATh HAJAEKHOCTh HH(POPMAIIMH 110 CAMOCTOSTENBHO CPOPMYIUPOBAHHBIM KPUTEPUSIM.

2) YHUBepcaIbHbIE KOMMYHHUKAaTUBHbBIE necTBYS, o0ecrneynBaroT
c(OPMUPOBAHHOCTH COLIMATIBHBIX HABBIKOB 00 yYaIOLIHXCA.
O61enue:

— BOCHPHUHHUMATH U (POPMYIUPOBATh CYKIIEHUS B COOTBETCTBUU C YCIOBHSIMHU M LIEISMH
o01ICHNS;

— SICHO, TOYHO, I'PAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHUSI 110 XOJ1y pPELIEHUs 3a/1a4i, KOMMEHTUPOBATh MOJTYYEHHBIA PE3yJIbTaT;

— B Xofie 00CYKJIeHHsI 3a]1aBaTh BOIPOCHI 10 CYLIECTBY 00CYXk/1aeMOM TEMbI, IPOOJIEMBI,
pelaeMoii 3a/1a4u, BbICKa3bIBATh UJIEH, HAIIEIIEHHbIE HAa IOUCK PELICHNUS;

— COMNOCTAaBJISATh CBOU CYXJCHUS C CYKIEHUSIMH JIPYIUX YYaCTHUKOB JUanora, oOHapyXuBaTh
pa3yinune U CXOJCTBO MO3ULIUIA;

— B KOPPEKTHOH GopMe GOopMyIHpOBaTh Pa3HOIIACUS, CBOU BO3PAKEHMUS,;

— TPENCTaBIATh PE3ybTaThl PEIICHUs 3aJa4H, YKCIEPUMEHTA, UCCIIEI0BAaHUs, TIPOCKTA;

— CaMOCTOATENIBHO BBIOMPATh (hopMaT BBHICTYIUICHHUS C y4ETOM 3aJad Mpe3eHTAalNuN U
0COOEHHOCTEN ayIUTOPHUH.

CoTpyIHUYECTBO:

— TOHMMAaTh U HCIOJIb30BAaTh IPEUMYIIECTBA KOMAHIHOM M WMHJIMBHUIYalbHOW paOOThHl Ipu
pelieHnn y4eOHbIX 3a/1a4;

— TpUHUMATh 1eJb COBMECTHOW JeATENbHOCTH, IUJIAHUPOBATh OPraHU3alMI0 COBMECTHOU
paboThl, pacmpenensiTh BUAbl pabOT, IOroBapuBaThCs, OOCYXAAaTh IMPOLECC U Pe3yJbTaT
paboThI; 00001IaTh MHEHHS HECKOJIBKUX JTFOICH;

— ydacTBOBaThb B TpYNINOBBIX (opMmax paboTel (0oOcykaeHus, oOMEH MHEHHUI, «MO3roBbl€
LITYPMbI» U UHBIE);

— BBINOJIHATH CBOIO YacTh pabOThl U KOOPIAWHUPOBATH CBOHM JNEWUCTBUSA C JPYTMMH YJICHAMHU
KOMAaHJIbl, OI[EHMBAaTh KA4eCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSIM,
copMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICH CTBUA.

3) VYHUBepcalbHBIE PpEryISTHBHBIC JEWCTBUSA, O0ecreuynBarOT (HOpMUpOBaHHE

CMBICJIOBBIX YCTAaHOBOK U )KM3HEHHBIX HABBIKOB JIMUHOCTH.

Camoopranuzanusi:

— COCTaBJIATh IUIAH, AJITOPUTM pEIIeHUs 3aJayd, BbIOMpaTh CHoco0 peuieHus ¢ y4eToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeEeHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI pELICHNH ¢ y4ETOM HOBOW MH(OpMaLUK.

CaMOKOHTpOJIb:

— BIIAJIETh HAaBBIKAMH MTO3HABATEILHOW peIICKCHH KaK OCO3HAHMS COBEPINAEMBIX JCHCTBUHI U

MBICIUTENBHBIX IPOL[ECCOB, UX PE3Y/IbTATOB;



— BJIAJCTH criocobamu CaMOIIPOBCPKH, CaAMOKOHTPOJIA IIponecca M pe3yjibTaTa PpCHICHUA

MaTEeMaTHYCCKOM 3a7a4Mu;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTh MpPHU PELICHUHM 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JEATECIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JNAHHBIX, HaWJIECHHBIX
OIKOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yiIbTaTa IEIH M YCIOBHUIM, OOBSICHATh MPHUUYMHBI JOCTHIKCHUS
WM HEAOCTWIKEHUs Ppe3yJbTAaTOB JEATEIbHOCTH, HAXOAWTh OMIMOKY, [1aBaTh OIICHKY

MPUOOPETEHHOMY OIBITY .

[INTAHUPYEMBIE HPEAMETHBIE PE3VIJIBTATDI OCBOEHUA
CUHXPOHM3UPOBAHHOM ITPOI'PAMMBI 3A KYPC 10 - 11 KJIACCA

[IpenmeTHbIE pe3yabTaThl OCBOEHUS paboyeil CHHXPOHU3UPOBAHHOM pabouell mporpaMmbl

110 MaTemMaTHKe npezacrasieHs! i 10 - 11 kinacca B pamkax KypcoB «Anredpa 1 Havaia

aHaJIn3a» u «FCOMCTpI/Iﬂ ».

OcBoeHue yueOHOro Kypca «Anredpa 1 Hayajaa MaTeMaTUYeCKOTrO aHAIN3a» Ha YPOBHE

cpeaHero oob1iero o0pa3oBaHus JODKHO 00€CIeYrBaTh JOCTUKEHUE CIIEAYIOIINX TPEAMETHBIX

00pa30oBaTEIbHBIX PE3YIbTATOB:

K konny o0yuenus B 10 kiacce 00y4yarouuiicst MOIy4UT CAEIYIOLIM € TPEIMETHBIE

pe3yJIbTaThl MO OTAETBHBIM TeMaM (peaepaipHOl pabouel mporpaMMbl Y4eOHOTO Kypca

«Anrebpa 1 Havasla MATEMaTUYECKOTO aHAJIM3a» Ha 0230BOM YPOBHE:!

Yucia 1 BBIYUCIEHUA:

ONepUpPOBaTh MOHATHUSIMHU: PALMOHAIBHOE M JCHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAs U
JecsIThYHas 1po0b, MPOLIEHTHI;

BBIMIONHATE apu(METHYECKUE OMNEepalui C palUOHAIBHBIMH H  JACHCTBHTEIHHBIMU
qHCIIaMH;

BBITIOJIHATD TMPUOJIMKEHHBIE BBIYMCICHUS, MCIOJB3Ys MpaBHJIA OKPYIJICHHS, JeJIaTh
MPUKHUJIKY U OIIEHKY pe3yJIbTaTa BHIYHCIICHUH;

ONepHpOBaTh MOHATUSAMU: CTENEHb C ILIENbIM IOKa3aTeleM, CTaHaapTHas (opma 3amucu
JEMCTBUTENBPHOIO YHUCIA, KOPEHb HATypaJlbHOM CTENEHH, HCIIOJIb30BaTh IOAXOISALIYIO
dbopMy 3ammicu JIEUCTBUTENBHBIX YHCENT [JIs pEHICHUS NPAKTUYECKUX 3aJad |
MIPE/ICTaBJICHUS IaHHBIX;

ONEepUpPOBaTh MOHATUSMU: CUHYC, KOCHHYC U TAHT€HC IIPOU3BOJIBHOIO Yrjia, UCI0JIb30BATh
3aMuch MPOU3BOJIBHOTO yIia Yepe3 0OpaTHbIe TPUTOHOMETpUYECKUEe (DYHKIIUH.

VYpaBHEHUS U HEPABEHCTBA:

OIIEpUPOBATh MOHATUSAMHU: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE, PALlMOHAIBHOE,
UppalMOHAIbHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHECHUE;

BBIIIOJIHATh ~ [pPeoOpa3oBaHUs  TPUTOHOMETPUYECKUMX  BBIpAKEHUH W pelathb
TPUTOHOMETPUYECKHUE YPABHECHNUS,

BBIMOJHATD Mpeo0pa3oBaHMsl LIENbIX, PALMOHAIBHBIX M HPPAIlMOHATbHBIX BbIpAXKEHUH U
pelaTb OCHOBHBIC THIIBI LIEJbIX, PAllMOHAJIBHBIX W WPpPALUOHAIBHBIX YPAaBHCHUM H
HEPaBCHCTB;

[IPUMEHATh YPaBHCHUS M HEPABEHCTBA JJIs PELICHHWSA MAaTEMaTUYECKUX 3a1ay U 3a71ay U3
pa3NIUYHBIX 00acTell HAYKH U peasibHOM KU3HU;



MOJIETUPOBATh pealibHble CHTYalldd Ha S3bIKE anreOpbl, COCTABJATH BBIPAXKEHHUS,
YpaBHEHHS, HEPaBEHCTBA I10 YCJIOBUIO 3aJayd, HUCCIENOBAaTh IMOCTPOEHHBIE MOJEIU C
UCIOJIb30BAaHUEM alllapara ajareopsl.

@OyHKUIUY U rpaUKH:

OMepUPOBaTh MOHATHUAMHU: (HYHKIHUS, CIIOCOOBI 3a1aHusl GYHKIIMU, 00JIACTh OMpeeTIeHUs 1
MHO>KECTBO 3HaYeHUI PyHKINHU, TpaduK QYHKINH, B3AUMHO 00paTHbIE (DYyHKIIUU;
ONEpPUPOBATh TMOHATUSAMM: UYETHOCTH M HEYETHOCTh (YHKUMH, HYIM (QYHKIUH,
IIPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

UCMOJb30BaTh rpaMKu GYHKIMN Il peLLICHUs] ypaBHEHUII;

CTPOUTh M YHUTaTh rpaduKu JUHEHHOW (GYHKIMH, KBaIpPaTUYHON (YHKIIMH, CTEHEHHOU
(YHKIMHU C LENbIM NT0Ka3aTeNeM;

UCMOJb30BaTh Ipauku (QYHKUMH 11 MCCIEAOBAaHUS NPOLIECCOB M 3aBUCUMOCTEHW IpH
pellleHuH 3ajady M3 JApYyrux Yy4eOHBIX IPEAMETOB M pEaJIbHOM JKHU3HHU, BbIpPaXKaTb
(dopMyamMH 3aBUCUMOCTU MEXAY BEINYMHAMM.

Hauana maTeMaTH4ecKOro aHajau3a:

ONEepPHPOBATh MOHATHSAMU: MOCIENOBATEIILHOCTD, apu(MEeTHUUECKas U reoOMeTprUuecKast
IIPOrPECCUH;

OTepUpOBaTh MOHATHSIMU: OECKOHEYHO YOBIBAIOIIAsi T€OMETPUYECKasi IPOTrPECCHsi, CyMMa
0eCcKOHEYHO yObIBaIOIIEeH reOMETPUUECKOI POTrPEecCcuu;

3aJ1aBaTh M10CJIEA0BATEIbHOCTH PA3IMUHBIMU CIIOCOOAMH;

HCMOJIb30BaTh CBOWMCTBA IMOCIENOBATEIBLHOCTEN M NPOTPECCHUM ISl pEIIEHUs] pPeabHbIX
3a/1ay IPUKIAJHOTO XapaKTepa.

MHokecTBa U JIOTUKA:

OIICpUPOBATH IMTOHATUAMU: MHOKECTBO, OII€PAllM HAL MHOKECTBAMU;

HCIIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar I ONMUCAHUS PeajbHbIX MPOIECCOB
U SIBJICHUM, TIPY PEIICHUH 331a4 U3 APYTUX y4EOHBIX IPEAMETOB;

OIICPpUPOBATH IMOHATUAMU: OIPCACIICHUC, TCOPEMA, CIICACTBUC, NOKA3aTCIbCTBO.

K xoniy obyuenus B 10 knacce oOydaronmiics MOXY4UT CIASIYIOIIUE MPEIMETHbIC

pe3yJbTaThl 110 OTHAEIbHBIM TeMaM (enepasibHONM pabouel mporpaMMbl yueOHOro Kypca

«Anre0pa u Havajga MaTeMaTUYECKOI'O aHAJN3a» HA YIJy0JIeHHOM YPOBHe:

UYucna v BBIYMCIICHHS

CBOOOIHO  ONEpPHpPOBaTh  MOHATUSMHU:  PAlMOHAIBHOE  YHCIIO, OeckoHeuHast
nepuoanyeckas 1poob, TPOIEHTHI, HPPALMOHAILHOE YU CII0, MHOXKECTBA PAllMOHAIBHBIX
U ICUCTBUTENBHBIX YU CEI, MOYJIb 1€ CTBUTEIBHOIO YN CIA;

OPUMEHATh JpOOM W MPOLEHTHI Il pELIeHUs NPHUKIAJAHBIX 3aJa4 U3 pa3IMYHBIX
oTpaciiel 3HaHUW U peasbHOW KU3HHU;

OPUMEHATh NPUOTMKEHHBIE BBIYUCIICHMS, MPABUIA OKPYTJIEHUS, MPUKUIKY U OLIEHKY
pe3yibTaTa BbIYMCICHUM;

CBOOOJTHO OMEpPUPOBATH TOHSTHEM: CTEMEHb C IEJIbIM ITOKa3aTeJeM, HCIIO0JIh30BaTh
MOIXOSIIYI0 (hOPMY 3aMUCH AW CTBUTEIBHBIX YMCEN JJIsl PEIICHUS TPAaKTHYECKHUX 3a1a4
Y TIPE/ICTABJICHUS JAaHHBIX;

CBOOO/IHO ONEpUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATYpaJIbHOM CTeNeHH;



CBOOOJTHO ONIEPUPOBATH MOHATHEM: CTEIICHb C PallHOHAJILHBIM I0KA3aTeNeM;

CBOOOJIHO ONEPUPOBATH IMOHSATHSAMU: JIOTAPH(PM YHUCIA, JNECATHYHBIC W HATypaJbHbIC
JorapuMsi;

CBOOOJIHO ONEpPHPOBATH MOHATHUSIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'C€HC YHCIOBOTO
apryMeHTa;

OIICPpUPOBATH MMOHATHUAMU: aPKCUHYC, aPKKOCUHYC U apPKTAHTI'CHC YU CJIIOBOI'O apryMCHTA.

YpaBHEHUS U HEPABEHCTBA!

CBOOOZHO  ONMEpHpPOBaTh  MOHATUAMHU:  TOXAECTBO, YpPaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHUA-CIIEICTBUS, PABHOCHUJIbHBIE HEPABEHCTBA;
MPUMEHSTh PA3JIMYHBIE METOABl PELICHUS PalMOHATIBHBIX M JAPOOHO-pAllMOHATBHBIX
YPaBHEHHUM, TPUMEHATh METOJ UHTEPBAJIOB JIJISl PEILICHUS HEPABEHCTB;

CBOOOZHO ONEpUPOBATH MOHATHSAMH: MHOTOWIECH OT OJHOW MEPEeMEHHOW, MHOTOUJIECH C
HeNbIMH KO3 GUIIMEeHTaMHU, KOPHH MHOTOYJIeHa, MPUMEHSTh JelIeHHe MHOrodjieHa Ha
MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u reopemy Buera aiis pemenus 3anay;

CBOOOJHO OMEpUPOBATH TMOHATUSAMH: CHCTEMa JIMHEWHBIX YpaBHEHUW, MaTpHlla,
ONPENENUTENIb MATPULIBI 2 X 2 U €ro reOMETPUUYECKHI CMBICII, UCIOJIb30BaTh CBOMCTBA
ONpeAenuTeNs 2 X 2 Jisl BBIYMCICHMS €r0 3HA4€HUs, NPUMEHATb ONPEACINUTENN U
pELICHUS CHCTEMBl JIMHEMHBIX YpPaBHEHWM, MOJEIMPOBATH peEalbHbIE CUTyalluu C
IIOMOIIBIO CUCTEMBI JIMHEWHBIX YpPaBHEHMH, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIH C
ITOMOILBIO MATPUIL U ONPENETUTENEH, NHTEPIPETUPOBATH ITOJIYYEHHBIN pe3yJIbTaT;
UCIOJIb30BaTh CBOMCTBA JEUCTBUIN € KOPHSAMU AJIs IPpeoOpa30BaHus BbIpaKECHMUIA;
BBIMIOJIHATG NPEOOPa3OBaHUs YHCIOBBIX BBIPAKEHUU, COAEPKAIIUX CTENEHH C
palMOHAJILHBIM MTOKA3aTelIeM;

UCIO0JIb30BaTh CBOICTBa norapumoB JUTSt npeodpazoBaHUs
Jorapu (GPMUYECKIXBBIPasKEHU;

CBOOO/IHO  OHEpUpOBaTh  TMOHATUSAMHU:  HPpPALMOHANbHBIE,  TOKa3aTeJIbHbIE U
aorapu(MuYeckie ypaBHEHHUS, HAXOAMTh MX pEIIEHUS C MOMOUIbI0 PaBHOCHUIIBHBIX
NIEPEXO0/10B UIIN OCYLIECTBIISAS IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TPUTOHOMETpHUECKHe (GOpMyJbl Aisi  NpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJIHO OMNEpUpOBaTh MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE, IPUMEHATh
HeoOXoauMble (OpPMyYIBl AN pEHIeHHS OCHOBHBIX THUIIOB TPUTOHOMETPHYECKUX
YpaBHEHUI;

MOJIENMPOBATh peallbHble CHTYalldd Ha S3bIKEe alreOpbl, COCTABIATH BBIPAXKEHHUS,
YPaBHEHMs, HEPAaBEHCTBA IO YCJIOBHMIO 3aJayd, MCCIENOBaTh IOCTPOCHHBIE MOJEIH C
UCIOJIb30BAaHUEM alllapaTa aareopsl.

@OyHKIUYU 1 rpaduKH:

CBOOOJIHO ONEpUPOBATh MOHATUSAMH: (PYHKLHMS, CIOCOOBI 3afaHusl (yHKIHH, B3aUMHO
obpatHble  (yHKUIMH, KOMHOO3MLIMS (yHKUuM, rpaduk (QyHKUMU, BBIIOJIHIATH
3JIEMEHTapHbIe TpeoOpa3oBaHus rpa@uKoB QYHKIINIA;

CBOOOZIHO OIEpHPOBATH TMOHATUAMHU: OOJACTb OMpPEACNCHUS M MHOXKECTBO 3HAUYCHHH
GbyHKIUY, HYTH QYHKIUU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZIHO OIEpPUPOBATH MOHATHSIMU: YETHbIE U HEUETHBIC (YHKUIWH, TMEPHOANYECKHE
(GYHKIIUY, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl U MUHUMYMBbI (DYHKIIHH,
HauOobllIee 1 HauMEHbIlIee 3HaYeHHEe (PYHKIHUN Ha TPOMEKYTKE;



CBOOOJIHO OINEpUPOBATh MOHATHAMH: CTeNeHHas (YHKIMS C HATYpPaJbHBIM U IEIbIM
roKaszareneM, rpapuK CTEeHHOW (YHKIHMH C HATypajbHBIM M LEJIBIM II0Ka3aTelleM,
rpaduk KOpHS N-oi cTemeHHM Kak (yHKIUUM OOpaTHOW CTENEHU C HaTypajlbHBIM
MoKa3aTeneM;

ONEpUpPOBATh TOHATHAMHU: JIMHEWHAs, KBaApaTWYHas W JpoOHO-TMHEHHas (yHKIWH,
BBITTOJTHSATH 2JIEMEHTAPHOE MCCIIEIOBAaHUE M TOCTPOCHHUE UX IPahUKOB;

CBOOOJIHO OIEpPUPOBATH MOHATHSIMHU: TOKa3aTelbHAs M Jorapupmudeckas (GyHKIUU, UX
CBOMCTBA U Tpa(MKH, UCIOIb30BATh UX IPa(UKU AJIs PELICHUs] ypaBHEHUH;

CBOOOZHO ONEpPHUPOBATH MOHATHAMH: TPUTOHOMETPHUYECKAs OKPY)KHOCTB, OINpeeleHIe
TPUTOHOMETPUYECKUX (PYHKIUI YUCIOBOTO apryMeEHTa;

UCIIONBb30BaTh I'paduku (QYHKIMUN IJISI MCCIEIOBAHUS TPOLECCOB M 3aBHCHUMOCTEH IpH
pelIeHnu 3ajad M3 JPYIMX Y4eOHBIX IPEIMETOB U PEaJbHOW >KU3HH, BBIPAKATh
(bopMyaMu 3aBUCHMOCTH MEX]y BEIUIMHAMU;

Hauana maTeMaTH4eCcKOro aHajau3a:

CBOOOZHO ONEpUpOBaTh MOHATUAMM: apupMeTHdecKas U reoMeTpudeckas Iporpeccus,
OECKOHEYHO yObIBaroias reoMerpuyecKas nporpeccus, JUHEUHBII u
SKCIOHEHIUAIbHBIA POCT, (OpMyJa CIOXKHBIX HIPOLEHTOB, MUMETh IPECTABJIECHUE O
KOHCTAHTE;

HCIO0JIB30BaTh IIPOIPECCUHM IS PEIIECHUS PEabHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa;
CBOOOJIHO  ONEpUPOBATH MOHATHUSAMHU: IOCIEIOBATEIbHOCTh, CHOCOOBI  3aJaHUs
II0CJIEIOBATEIbHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE MTOCJIEI0BATEIBHOCTH, IOHUMATh
OCHOBBI 3aPOXKJACHHSI MATEMAaTHUYECKOI'0 aHaJIM3a KaK aHaIu3a 0ECKOHEUHO MaJIbIX;
CBOOOJIHO ONEpPUPOBATH MOHATUSIMU: HEMpepbIBHbIE (QYHKIUMU, TOUKH pa3pbiBa rpaduxa
(GyHKIHMH, aCHMOTOTHI Tpaduka QyHKINH,

CBOOO/IHO OIEpUpPOBaTh MOHATHEM: (YHKIHUS, HENpEepblBHAs Ha OTpe3Ke, MPUMEHSTh
CBOMCTBA HENPEPBIBHBIX (QYHKLUMN AJIs pelIeHus 3a/1ay;

CBOOOZHO ONEepUpOBaTh TMOHATHAMHU: IepBasi M BTOpas MPOM3BOAHBIC (DYHKIIHH,
KacaTenbHas K TpaduKy QyHKINH;

BBIUHUCIISITH IIPOM3BOJHBIE CYMMBI, INPOU3BEACHMS, YAaCTHOTO M KOMIIO3ULUHU JBYX
({YHKUMI, 3HaTh TPOU3BOJHBIE AJIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T'€OMETPUUYECKUI M (PU3NYECKUM CMBICI HPOU3BOJHOW ISl pEIIECHUS
3a/1ad.

MHoxecTBa U JIOTHKA:

CcBOOO/IHO OIEpUPOBATh MOHATUSIMHU: MHOKECTBO, OII€pAallMK HaJ MHOKECTBAMU;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar JJjisi OUCaHUs PealbHbIX IPOLECCOB
U SIBJICHUM, IPU PELLIEHUH 3a/1a4 U3 APYTUX Y4eOHbIX IPEIMETOB;

CBOOOZHO OIEpPUPOBATh IOHATUSMM: ONPEACICHHE, TEOpEMa, ypaBHEHUE- CIIEACTBUE,
CBOMCTBO MaTeMaTH4YECKOro OO0OBEKTa, O0Ka3aTelIbCTBO, PaBHOCHUJIbHBIE YpaBHEHUS U
HEPaBEHCTBA.

K konmy o0ydenust B 11 knacce oOydaromuiicsi MOJMYYUT CICAYIOIINE MTPeIMETHBIC
pe3ynbTaThl MO OTAEIbHBIM TeMaM (emepanpHON pabouell mporpaMMbl y4eOHOTrO Kypca
«Anrebpa 1 Havala MaTEMaTHYECKOT'0 aHAIN3a» HA §230BOM YPOBHe:

Yucia v BEIYKUCIEHU:



OMEpPUPOBATh MMOHATHSAMH: HATYpaJbHOE, IIeJI0€ YHCIO0, HCIOJb30BaTh IPH3HAKU
JCTMMOCTH IIENIBIX YHCENl, Pa3jIoKEHHE YHMCIa Ha MPOCThIE MHOXKHTEIU IS PEHICHUS
3aja4;

OIICPUPOBATH IMTOHATUEM: CTCIICHDb C pallMOHAJIbHBIM ITIOKA3aTCIICM;

OINepUpPOBaTh MOHATUAMU: JOrapudM uucina, 1ecITHUHbIE U HaTypajbHbIE JOrapu(Mbl.

VYpaBHEHUS U HEPaBEHCTBA:

OPUMEHATh CBOMCTBA CTENEHM JUId TpeoOpa3oBaHMs BBIPAXKEHUH, ONEpHUPOBATH
MOHATUAMU: I10Ka3aTEIbHOE YPABHEHUE M HEPABEHCTBO, pEIIaTh OCHOBHBIC THUIIBI
IIOKA3aTEIIbHBIX YPABHEHUI U HEPABEHCTB;

BBIMIOJIHATDh Npeo0pa3oBaHMsl BBIPAXKEHUH, COJEpXKAalIMX JIOrapu(@Mbl, OIEpUPOBATH
MOHATUSAMU: JIoTapu(MHUUEcKoe ypaBHEHHWE U HEPaBEHCTBO, pelIaTh OCHOBHBIC THUIIBI
Jorapu(pMUYECKUX YpaBHEHHUM U HEPaBEHCTB;

HaXOQUThb PELIECHUS IPOCTEUILNX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATUAMM: CUCTEMA JIMHEHHBIX YpaBHEHUN U €€ pelleHHue, UCIOIb30BaTh
CUCTEMY JIMHEHHBIX YPaBHEHUN 1JIs PELIECHUs IPAaKTUYECKUX 3a7a4;

HaXOJUTh PEIICHUs MPOCTEHIINX CUCTEM U COBOKYIHOCTEH PallMOHAJIbHBIX YPABHEHUU U
HEPABEHCTB;

MOJIEIUPOBAaTh peajbHble CHUTyallud Ha s3bIKE€ aireOpbl, COCTABIATh BBIPAXKEHMS,
YPaBHCHMS, HEPABEHCTBA U CUCTEMBI 10 YCJIOBUIO 3aa4yH, MCCIEAOBATb IIOCTPOCHHBIC
MOJIENN C UCIOJb30BAHUEM allllapaTa aareOpsl.

@OyHKUIUY U rpaUKH:

ONEpPUPOBATh MOHATUSAMM: NepUoaUYecKas (QYHKIUSA, MIPOMEXKYTKM MOHOTOHHOCTH
(bYHKIIMH, TOYKH SKCTpeMyMa (YHKIUHU, HAauOoIbIIee 1 HauMeHbIIee 3HaueHUs (QyHKIUN
Ha MPOMEKYTKE, UCIOJIb30BATh UX JUJIA UCCIIeI0BaHUS (DYHKIIMHU, 3a1aHHON T'padHKOM;
ONEpUpOBaTh  TMOHATHAMM:  T'padUKHM  TOKa3aTeNbHOH,  JorapudMUYecKol |
TPUTOHOMETPUYECKUX (QYHKIMH, H300pakaTb MX HA KOOPAMHATHOM TUIOCKOCTH H
HCIOJIB30BATh I PELICHUS YPABHEHUN U HEPABEHCTB;

n300paxaTb Ha KOOPAMHATHOW TIJIOCKOCTH TpaduKH JUHEWHBIX YpaBHEHUH |
HCIOJIB30BATh UX JUJIS PEIICHUS CUCTEMBI IMHEHHBIX YPABHEHUN;

UCIOJIb30BaTh Tpaduku (QYyHKIMH A7 MccliefoBaHMs IPOLECCOB U 3aBHCUMOCTEH U3
JPYruX y4eOHbIX AUCLUIUINH.

Hagama maTeMaTHyecKoro aHajan3a:

OIepUPOBATh MOHATUSIMU: HENIpEpbIBHAS (DYHKLUS, IPOU3BOAHAS (PYHKIIMH, UCIOIb30BAThH
reoMeTpU4ecKuil 1 pU3NUECKUI CMBICI IIPOM3BOJHOMN AJIs PELIEHUS 3a/1ay;

HAXOJUTh POU3BOJHBIE IEMEHTAPHBIX (YHKIIMM, BBIYUCIATH IPOU3BOAHBIE CYMMBI,
IPOU3BEIEHHS], YACTHOT'O (PYHKIIMH;

UCMOJb30BaTh IPOU3BOJHYIO JUISI HUCCIENOBAaHHUA (PYHKIMHM HA MOHOTOHHOCTb H
HKCTPEMYMBI, IPUMEHAThH PE3YNIbTAThl HCCIEIOBAHUS K TOCTPOCHHIO IPa(hUKOB;
HCII0JIB30BaTh MPOU3BOJIHYIO UISI HaXOKJIEHUS HAWIydlIero pelleHus B NPUKIAJAHBIX, B
TOM YHCJIE COLMAIIBHO-)KOHOMUYECKHUX, 3aa4ax;

OTepHpPOBaTh MOHATHSAMU: NepBOOOpa3Hasi U MHTETpajl, IOHUMATh F€OMETPUUECKUN 1
¢u3nyecKkuil CMbICI UHTErpaa;

HAXOJUTh MEPBOOOPA3HbIE dJIEMEHTAPHBIX (DYHKIIU, BBIYUCIISATH HHTETpal 1o ¢popmyiie
Hrrorona—Jleiounia;



peiiaTb NPUKIAJHBIC 3aAa4d, B TOM YHCJIC COOHNAJIbHO-3KOHOMHUYCCKOIo U (1)I/I3I/I‘leCKOFO
XapakTepa, CpeacTBaMu MaTEMATUYCCKOT'O aHaJIM3a.

K konny o6yuenus B 11 knacce oOydaromuiicss HOJYUUT CIIEAYIOIINE IPEIMETHBIE

pe3ynbTaThl MO OTAETbHBIM TeMaM (enepanpHON pabouell mporpaMMbl y4eOHOTrO Kypca

«Anre0Opa ¥ Hayajla MaTeMaTUYECKOTO aHAIM3a» HA YIJIy0J1eHHOM YPOBHe!

Yucia v BEIYUCIEHUSA

CBOOOJIHO OINEpHpOBaTh MOHSATUSMHU: HATypaJbHOE M IIEeJI0€ YHUCJIO0, MHOXECTBa
HATYpaJIbHBIX M LIEJBIX YHCEN, UCIOIb30BaTh MPU3HAKH JIEIUMOCTH 1enbix uncena, HOJJ
n HOK HaTypanbHBIX YMCen 1S peUIeHUs 3a/1a4, IPUMEHATh anroput™ EBkinna;
CBOOOHO OIIEPUPOBATH MOHATHEM OCTAaTKa MO MOJYJIIO, 3aMChIBAaTh HATYpaJbHBIE YU CIIA
B PA3JIMYHBIX MMO3ULHOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE UHCIO M MHOXKECTBO KOMIIJIEKCHBIX
4ycesl, NPEeACTaBIATh KOMIUIEKCHBIE YUClAa B airedpandeckol M TPUTOHOMETPUUECKOU
(opMe, BBIOJIHATH apUPMETUUECKUE ONEepallii C HUMU U U300pakaTh Ha KOOPIAWHATH Of
IIJIOCKOCTH.

ypaBHeHI/IH H HCPABCHCTBA:

CBOOOZHO  OMepupoBaTh  MOHATUSAMM:  HppalMOHAJIbHbIE,  IIOKa3aTelbHbIE U
aorapu(GMuUYeckie HEpaBEHCTBA, HaXOIUTh MX PEIICHUS C MOMOINBI0 PaBHOCHIIBHBIX
IIEPEXO/10B;

OCYIIECTBIIATh OTOOP KOPHEH P PELIEHUH TPUTOHOMETPUYECKOT0 YPaBHEHUS;
CBOOOZHO ONEpUpPOBaTh IOHATHEM TPUTOHOMETPHUECKOE HEPAaBEHCTBO, IPUMEHSTH
HeoOXoauMbIe (POPMYJIIBI I PEIICHUS! OCHOBHBIX THIIOB TPUTOHOMETPUYECKHUX
HEPaBEHCTB;

CBOOOJIHO OIEpPUPOBATh MOHATHUSAMH: CUCTEMa U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CHCTEMBI U CHCTEMBI-CICACTBUS, HAXOAWUTh PEIIECHUS CHCTEMBI U
COBOKYITHOCTEH parMOHAJIbHBIX, HPPALIMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapH(PMUIECKIX
YPaBHEHM U HEPABCHCTB;

peliath palMOHalbHBIE, MppPALMOHAJbHbIE, IOKa3aTelbHble, JIorapu(MUUYECKUe MU
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COAEPIKAIME MOLYJIM U TapaMeTphl;
IPUMEHATh TpaUuecKrue METOABI U PELIeHUs YpaBHEHUH M HEpPaBEHCTB, a TaKxke
3a/1a4 C IapaMeTpaMHy;

MOJEIMPOBATh pealbHble CUTyallMd Ha fA3bIKE aireOpbl, COCTABJIATH BBIPAXKEHMS,
YPaBHEHMSI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHUIO 3aJ]a4H, UCCIEN0BATh IOCTPOCHHBIE
MOJIEIM C HCIOJb30BAaHUEM almapaTta ajireOpbl, HHTEPIPETUPOBATH IOJIYYCHHbIN
pe3yJIbTar.

@OyHKIUYU 1 rpaduKH:

CTPOUTH T'PaUKU KOMITO3UIIUK (DYHKIMI C ITOMOIIBIO 3JIEMEHTAPHOTO MCCIIEIOBAHUS U
CBOMCTB KOMITO3HIIMH JIBYX (DYHKIIHIA;

CTPOUTh TEOMETpUYECKHe o0pa3bl ypaBHEHHMH W HEPABEHCTB HAa KOOPIWHATHOMN
IUIOCKOCTH,

CBOOOTHO OMIEPUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPHUECKUX (PYHKITUH;

IPpUMCHSATH (IJYHKLII/II/I AJId MOACIINPOBAHUA U UCCIICAOBAHUA PCAJIbHBIX PO CCCOB.

Hauama MaTeMaTHYECKOro aHaIn3a:



— WCMOJb30BaTh MPOU3BOAHYIO [JsI HUCCIeqOBaHUS (QYHKIMM Ha MOHOTOHHOCTh H
IKCTPEMYMBI;

— HaxoAWTh HauOoJbIllee U HAaUMEHbIIIee 3HaUeHU (PYHKIIMH HEPEPHIBHON Ha OTPE3KE;

— WCIIOJB30BaTh MPOU3BOIHYIO JIJII HAXOXKICHUS HAWIYUIIEro PEemICHUs B MPUKIIAIHBIX, B
TOM YHCJIE COIUAIbHO-3KOHOMHUYECKHX, 3aJavax, IS OIPEICICHHUS CKOPOCTH H
YCKOpEHHUS mpoliecca, 3aJaHHoro GopMyoit mim rpadgukom;

— CBOOOIHO OMEpUPOBATh TMOHATHUSMH: TEpPBOOOpa3Hasi, OMPEACNEHHBIM HWHTErpall,
HAXOJIUTh MEPBOOOPA3HBIE 2JIEMEHTAPHBIX (PYHKINN U BRIYUCISATH HHTETpAI 10 (hopMmyIie
Hrrorona—Jleionmuia;

— HaxXOAHWTH IJIOIA/IU TUIOCKUX QPUTYDP U 00BEMBI TEIl C TOMOIIBIO0 HHTETPaIa;

— WMETh MPEJCTABJIICHUE O MATEMAaTHYECKOM MOJCIMPOBAHUU HA TPUMEPE COCTABJICHHUS
muddepeHnmanbHbIX YpaBHEHUH;

— peuwiath MPUKJIATHBIE 33a4H, B TOM YHCJE COIHAIbHO-I)KOHOMUYECKOT0 U (PU3MUECKOro
XapakTepa, CpeICTBaMU MaTeMaTUYECKOro aHaju3a.

COHAEPXAHUE YYEBHOTI'O KYPCA «AJITEBPA 1 HAUYAJTA
MATEMATHUYECKOI'b AHAJIM3A» 10 - 11 KITACC

10 KJIACC Ba3oBblii ypoBeHb

Hucna v BEIYUCICHUS

Panmonanbubie urncna. OOBIKHOBEHHBIE U IECATUYHBIE TPOOH, MPOIEHTHI, OECKOHEUHbIE
nepuonnyecKkue Jpodu. ApudMerHueckue Omepaldd ¢ palHOHAJbHBIMH  YHCIAMH,
npeoOpa3oBaHUsl YUCIIOBBIX BbIpakeHUH. [IpumeHeHune apoOell W TPOIEHTOB MM peIleHUs
MPUKJIAJIHBIX 33/1a4 U3 Pa3JUYHbIX OTpaciiell 3HAHUM U PEAIbHOW KU3HH.

JeiicTBuTenpHbie Yncna. PanmoHansHble ¥ HppalroHaIbHbIe Yncia. ApudmeTndyeckre
orepaluu C JeUCTBUTENbHBIMU YnciaMu. [IpubnmkEHHbIe BHIYUCIICHUS, TPABUIA OKPYTJICHHUS,
MPUKHUIKA U OLEHKA PE3YJIbTaTa BBIYUCICHUM.

Crenenb ¢ mensiM mokaszareneMm. CtanaaptHas GopMa 3amucu JeiCTBUTENIBHOTO YHCTIA.
Ucnonb3oBanue mnoaxomsmert (Gopmbl 3amucu  JACUCTBUTENBHBIX YHCET JJIS  PEIICHUS
MPAKTHYECKUX 3a/1a4 U MPEICTABJICHUS TaHHBIX.

Apudmernueckuii KopeHb HaTypajbHOW cTeneHH. JlelicTBUS ¢ apuMeTHYeCKUMU
KOPHSIMU HaTypajbHOU CTETIEHHU.

CuHyC, KOCUHYC U TaHI'€HC YMCIIOBOTO aprymeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI€HC
YHUCIIOBOTO apryMeEHTa.

VYpaBHEHUS U HEPABEHCTBA

ToxaecTBa U TOXK/IECTBEHHBIE TPEOOPA30BAHNUS.

[IpeoOpazoBaHue TPUTOHOMETPHUUECKHUX BBbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
(bOopMYyIIBL

VYpaBHeHue, KopeHb YypaBHeHUsA. HepaBeHCTBO, pelieHHMe HepaBeHCTBA. MeToj
WHTEpBAJIOB. PemieHue 1enbIXx U ApOOHO-pAIlMOHATBHBIX yYpaBHEHHWH W HEpaBEHCTB. PerneHue
VPpALMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

Pewienne tpuroHoMmerpuueckux ypaBHeHUM. [IpumMeHeHHE ypaBHEHHI M HEPABEHCTB K
pElIeHUI0 MaTEMAaTHYECKUX 3314 U 3a7a4 U3 Pa3IMYHbIX 00J1acTel HAyKH U peasibHOM )KU3HU.

OyHKIUY 1 TpaduKu



OyHkIms, criocoos! 3ananus PyHkuu. ['paduk QyHKun.

B3aumuo oOpatHble pyHKIMU. O01acTh ONPENEIEHUS U MHOKECTBO 3HAUEHUH (PYHKIINU.
Hymu pynkuun. [IpomexxyTku 3HakornocTosHeTBa. YETHBIE U HEUETHBIC (PYHKITUH.

Crenennast pyHKIHS ¢ HATYpalbHBIM U LIETBIM MTOKa3zaTeneM. E€ cBolicTBa u rpaduk.

CaoiicTBa 1 rpauK KOpHS N-0il CTENEHU.

TpuroHomerpuueckasi OKPYKHOCTb, OIpEIEICHHEe TPUTOHOMETPHUECKUX (YHKIUH
YUCIOBOTO apryMeHTa.

Hauana MatemMaTnueckoro anaimsa

ITocnenoBaTeNnbHOCTH, CIIOCOOBI  3amaHUs  IIOCIIEZOBaATENbHOCTEH. MOHOTOHHEIE
[IOCJIEIOBATEIbHOCTH.

ApudmeTnueckas U TreoMeTpuueckass mporpeccuu. beckoHeuHo — yObIBaromas
reomeTpuueckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAaroOIIeH reoMEeTpUYECKONW MPOrpeccH.
®dopmynia CIOXKHBIX MPOLEHTOB. M clonb30BaHUE MPOrPECCUM I PELICHMsS] pealibHbIX 3a]1ay
MPUKJIAJHOIO Xapakrepa.

MHoecTBa U JIOTHKa

MHoxecTBO, onepanuu HaJl MHoxecTBaMu. /luarpammel Dilnepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOI'O amnmnapara sl ONMCAHUS PEealbHBIX INPOLECCOB M SIBJICHUH, NpU
pelleHuH 3aJady U3 Jpyrux y4yeOHbIX mnpeameToB. OrmpeneneHue, Teopema, CIEACTBUE,
JI0Ka3aTeJIbCTBO.

10 KJIACC ¥Yray0/eHHblIi ypOBeHb

Hucna v BEIYUCIECHUS

Parmonanpubpie urcna. OOBIKHOBEHHBIE M IECATUYHBIC TIPOOH, MPOIICHTHI, OECKOHEYHbIE
nepuoanyeckue aApoou. [Ipumenenne npodeil U MPOIEHTOB ISl pEIICHUs MPUKIAIHBIX 33134 U3
pPa3JIMYHBIX OTPACIIEN 3HAHUN U PEATIbHOMN KU3HHU.

HeiictButenbHble yncna. PamyoHanbHble U UppallMOHANIbHBIC YKcia. ApupMeTHYECKUe
onepanuu ¢ JEeHCTBUTEIbHBIMH 4YUcaaMd. MoOayJsb AEHCTBUTEIBHOIO YHMCIAa U €ro CBOWCTBA.
[TpubmuxEHHbIE BBIYUCICHHS, TIpaBUJa OKPYIJICHUs, TPUKHAKA M OIEHKAa pe3yJbTata
BBIYHCIICHU.

Crenenb ¢ 1ensiM nokazateneM. bunom HetoTona. Vcnons3oBanue moaxoaduiei popmsl
3aMMCH JIeH CTBUTEIIbHBIX YMCEN ISl PEIIEHUs] IPAKTUUECKUX 3a7a4 U MIPEICTABICHUS 1aHHbIX.

ApudmeTnueckuii KOpeHb HaTypajbHOW CTemeHHM U ero cBoicTBa. CTemeHb C
palMOHAJIbHBIM [TOKA3aTeJIeM U €€ CBOMCTBA, CTENEHb C ACHCTBUTEIbHBIM I10Ka3aTEIIEM.

Jlorapucm umcna. CsoiictBa norapu¢pma. JlecsiTuuHbie WM HaTypalbHBIE JOTapu(MBI.
CuHyC, KOCHHYC, TaHI€HC, KOTAHIE€HC YHCIOBOrO apryMeHTa. ApPKCUHYC, AapKKOCUHYC U
ApPKTaHI'€HC YHUCIOBOr0 apryMeHTa.

VYpaBHEHUS U HEPABEHCTBA.

ToxaecTBa M TOXIECTBEHHBIE MPEOOpa3OBaHUs. YPaBHEHHE, KOPEHb YPaBHEHHSL.
PaBHOCHITbHBIE YpaBHEHUS U yPaBHEHUS -CIIEICTBUSI.

HepaBenctBo, pemenne HepaBeHcTBa. OCHOBHBIE METOJBI PEIICHHS IEIbIX W JIPOOHO-
paIMOHANILHBIX YPAaBHCHUI U HEPABEHCTB.

MHorouJieHbl OT OHOW NEepeMeHHOU. JleneHrne MHOrousieHa Ha MHOTOUYJIEH C OCTaTKOM.
Teopema besy. Muorounens ¢ nensiMu kodddunmentamu. Teopema Buera. I[IpeobpasoBanus
YHUCIIOBBIX BBIPAXKEHHH, COJIEP)KAIINX CTCIICHU U KOPHHU.

Uppauuonansueie  ypaBHeHUA. (OCHOBHBIE METOABI PEIICHUS HPPALHMOHAIBHBIX



ypaBHeHMi. [Ioka3zaTenbHbIe ypaBHEHUS.

OcHOBHbIE METO/Ibl pPELICHMSI IOKa3aTENbHbIX YpaBHeHUN. [IpeoOpa3oBaHue BbIpakeHUH,
cogepxkamux Jjorapudmsl. Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOAbl pEIICHUs
Jorapu(pMUYECKUX ypaBHEHHII.

OcHoBHbIE TpuroHomerpudeckne Gopmynsl. [IpeoOpazoBaHUE TPUTOHOMETPUUECKHX
BbIpaXeHU. PemeHue TPUTOHOMETPUYECKUX YpaBHEHUMN. PelieHue cucreM JIMHEMHBIX
YPaBHECHHUIA.

Martpunia cucTeMbl IUHEWHBIX ypaBHeHUH. Ompeaenurenb MaTpUIbl 2X2, €ro
FEOMETPUYECKHI CMBICIT U CBOMCTBA, BBIUMCIEHUE €0 3HAYECHUS, IPUMEHEHUE ONpPEAECIUTENS
JUISl peLIEHUS] CUCTEMBI JIMHEWHBIX YPaBHEHUM.

Pewienne npuknmagHeIX 3adad ¢ MOMOIIBIO CHUCTEMBI JIMHEWHBIX  YpPaBHEHHM.
HccnenoBanne MOCTPOCHHOW MOJENM € MOMOIIBKD Matpull U omnpeaenuteneil. Iloctpoenne
MaTeMAaTUYECKHX MOJEJIE peaJbHOM CHUTyallMd C IIOMOILBI0 YPABHEHUHW W HEPABEHCTB.
IIpumeHeHne ypaBHEHHMM M HEPAaBEHCTB K PEIICHHIO MAaTeMaTHMYECKMX 3aJad M 3a1ad U3
pa3nnyHbIX o0nacTell HayKU U peaibHOW KU3HU.

OyHKIMYU U rpaduKu

OyHKIMsA, cnocoObl 3aanus GyHKIMU. B3anmHo obpatHble GyHkiuu. Kommosuius QyHKIUI.
I'paduk dbynknuu. DneMeHTapHbIe TpeoOpa3oBanus rpadukoB GyHKIuM. O0IaCTh ONpPEACTICHHS
¥ MHOXKeCTBO 3HaueHui QpyHnkuuu. Hymu ¢pynkuun. [IpomexyTkn 3HaKomocTosHCTBA. YETHBIEC U
Heu€THble QyHKIUU. Ilepuonnueckue ¢GyHKuuH. [IpOMEKYTKH MOHOTOHHOCTH (DYHKIIMH.
MaxkcumMyMbl 1 MUHUMYMbI GyHKIUH. HauOonbliee u HauMeHbIee 3HAYeHHUs] (YHKIHH Ha
npoMexyTke. JIuHeliHas, KBajapaTHYHAas W JIpOOHO-IMHEHHAas (QYHKIUU. DIJIEMEHTApHOE
UCCIIEZIOBAaHUE U TIOCTPOCHUE UX T'Pa(UKOB.

Crenennass pyHKIHS C HaTypaJbHBIM U IENBIM TOKa3zaTeiaeM. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS n-oif CTEMEHW Kak (YHKIUU OOpaTHON CTENeHW C HaTypabHBIM
[IOKA3aTelIeM.

[TokaszarenbHas u norapudmudeckas GyHKINH, UX CBOWcTBa U rpaduku. Vcrnons3oBanue
rpa¢pukoB  GYHKIMM [  pemieHus ypaBHeHUH. TpHroHoMeTpuueckas  OKPYXKHOCTb,
orpeneneHre TPUrOHOMETPHYECKUX (DYHKIUIT YHCIOBOTO apryMeHTa.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B pealbHBIX Mporeccax M sBIeHUsX. ['paduku
peabHbIX 3aBUCUMOCTEN.

Hauana matemaTnueckoro anaausa

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHus IIOC/IEA0BaTEIbHOCTEH. Merton
MaTeMaTUYECKON MHAYKIIMU. MOHOTOHHBIE U OTpaHUYEHHBIE [1OCIIEI0BATEIbHOCTH.

Hcropusi BOSHUKHOBEHHSI MaTEMaTHYECKOT'0 aHalM3a Kak aHain3a OECKOHEYHO MajbIX
BEJIMYMH.

ApudmeTnueckas U reoMerpuueckas mporpeccuu. beckoHedHo — yObIBaromas
reomeTpuueckas nporpeccus. CymMma 0€CKOHEYHO yOBIBArOIIel TeOMETPUUECKO MPOrpeccuu.
JluHeliHbIA M 3KCHOHEHIHUaNbHBIKM pocT. Yuciao e. Dopmyna CIOXKHBIX MOPOIEHTOB.
Hcnonb30BaHre NpOrpeccuu Ajis pelieHus pealibHbIX 3a/1au MPUKIIAJHOrO XapakTepa.

HenpepsiBHble (yHKIIMM M uX cBoicTBa. Touku pa3pbiBa. ACHMIITOTH TpapuKOB
¢ynkumii. CoiicTBa (YyHKIIMI HENpepbIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJIOB /JI peIIeHUS
HepaBeHCTB. [IpuMeHeHne CBOWCTB HeNpephIBHBIX (DYHKIMN JUIs pelIeHus 3a1ad.

IlepBass u BTOpas mpousBoaHble (QyHKIUU. OmnpeneneHue, TeOMETPUUYECKUI H
¢u3nyecknii CMBICI TPOU3BOAHOW. YpaBHEHHME KacaTelnbHOM K Trpaduky  (QyHKUIHU.
[TpousBoaHbIe 2neMeHTapHbIX (GyHKIUH. [Ipon3BogHAas CyMMBI, TPOU3BEACHHS, YACTHOTO U



KOMIO3UIMH (QYHKIIHH.

MHoOXxecTBa U JOrMKa

MHoxecTBO, omepanuu HaJ MHOXECTBaMU U UX cBoicTBa. Jluarpammbl Oiinepa— Benna.
[IpumeHeHue TEOPETHKO-MHOKECTBEHHOI'O amnmapaTa Jig ONUCAHHUS peajbHBIX IMPOLIECCOB M
SBIICHUI, TpPU PEIICHWU 3aJad U3 JAPYyrux y4deOHbIX mpeameToB. OrmpeneneHue, Teopema,
CBOWCTBO MaTEeMaTUYECKOT0 O0BEKTa, CIENICTBUE, I0KA3aTEIbCTBO, PABHOCUJIbHBIC YPABHEHHS.

11 KJIACC Ba3oBblii ypoBeHb

Yucna v BBIYUCIECHUS.

Hatypanbsable u nensie yucna. [Ipu3Haku qeIMMOCTH LENbIX YUCEIL.

Crermenb ¢ palioHaIbHBIM TTOKa3aTeneM. CBOWMCTBA CTEIEHH.

Jlorapudm uncna. JleciTHuHbIe U HATYpaJIbHbIE JOrapr(pMBbI.

YpaBHEHNUS U HEPABEHCTBA.

[TpeoGpa3oBaHue BbIpaKEHUH, coepKalX JOrapuMBbI.

[TpeoGpa3oBaHue BIpaXKEHUH, COAEPKALIMX CTEIIEHH C pallMOHAILHBIM [10KA3aTENIEM.

ITprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazaTenbHbIE YpaBHEHMS U HEPABEHCTBA.

Jlorapugmuyeckue ypaBHEeHNS U HEPABEHCTBA.

Cucrembl NMHEHHBIX ypaBHEHUH. PerieHne npukiagHbeIX 3a1ad € IOMOILBIO CHCTEMBI
JIMHEHHBIX YPAaBHEHU.

CucreMsbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

ITpuMeHeHuEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMAaTUUY€CKHUX 3aJa4 U
3a]a4 U3 pa3IMyHbIX 00JacTell HAyKU U peasbHOM JKU3HH.

OyHKUIUY U rpaQUKH.

@Oynkumsa.  Ilepuoguueckue QyHKuH. IIpoMeXyTKM MOHOTOHHOCTH  (DYHKIIMH.
MaxkcumyMbl 1 MUHUMYMbI QyHKkiuu. HaunOospliee u HauMeHbllee 3HayeHHE (PYHKUMU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue QyHKIHH, UX CBOWCTBA U TpaduKH.

[Toka3arenbHas u Jorapugmuyeckas GyHKIMH, UX CBONCTBA U IpaduKH.

Hcnonb3oBanue rpadukoB GyHKIMHA 11 pelieHus: ypaBHEHUH U TMHEHHBIX CUCTEM.

Hcnons3oBanue rpagukoB (GYHKIUI AJ UCCIENOBAaHUS MPOLIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT P PELICHUHU 33734 U3 IPYTUX y4eOHbIX PEAMETOB U PEaIbHOM XKU3HH.
Havana matreMaTH4ecKOro aHammsa.

HenpepsiBHble pyHKIIMH. MeTOA MHTEPBAJIOB AJIs PEILIEHUS] HEPABEHCTB.

[TpousBoanas pynkuuu. I'eomerpuueckuil 1 pU3NUECKUI CMBICI ITPOU3BOAHOM.

[TpousBoaHbIE Ay1eMEHTapHbIX QYHKIMNH. DOPMYJIIbI HAXOXKACHUS IPOU3BOJAHON CYyMMBI,
IPOU3BEIEHHS U YaCTHOTI'O (DYHKLIUH.

[IpumMeHeHne TPOM3BOAHOM K HCCICAOBaHWIO (YHKIMA Ha MOHOTOHHOCTh |
3KCTpeMyMbl. Haxox1eHne Hanbonp1ero 1 HaMMEHbIIEro 3Ha4eHns1 (PYHKIIUHM Ha OTpe3Ke.

IIpumeHenue NpoOnu3BOMHOMN U1 HAXOKACHUS HAUIY4IIErO PEeLIECHUs B IIPUKIIAIHBIX
3ajavax, Ui OIpeeleHus CKOPOCTH MpoLiecca, 3aJaHHOro (hOpMyI0i I rpadUKOM.

[TepBoobpa3znas. Tabnua nepBoodpa3HbIX.
WuTerpain, ero reoMeTpuueckuii 1 GU3MUEcKuii cMbIci. Brrancienne nHTErpajia mo

dopmyne Hrrorona—JleitOHuma.



11 KJIACC ¥Yray0JieHHblil ypOBeHb

Uucna v BBIYUCICHUS.

Hatypanpnble u nensle yucia. IIpuMeHeHue NpU3HAKOB ACIMMOCTH LEIBIX YHCEI,
Haubonpmui obmuit nenmurens (nanee — HOJl) u Haumensinee obuiee kpatHoe (nanee -HOK),
OCTaTKOB 110 MOAYJIIO, aliropuT™Ma EBKiMaa 1J1st perieHns 3a1a4 B LEIbIX YHCIax.

KommnekcHble uwncma. AnreOpanueckass M TpUTOHOMETpUYeckas (OpPMBI  3allUCH
KOMITJIGKCHOTO uncia. ApudMeTnueckue onepanuy ¢ KOMIUIEKCHBIME yuciamu. M3obpaxeHue
KOMIIJIEKCHBIX 9HMCEN Ha KOOPAMHATHOU Iu1ockocTu. Popmyista Myaspa. KopHu n-oii crenenu us
KOMIUIEKCHOTO uucia. IIpuMeHeHHe KOMIUIEKCHBIX 4YHCEN Il pelleHus (QU3NYecKux u
reoMEeTpUYECKUX 3a4au.

YpaBHEHNUS U HEPABEHCTBA.

CucreMa M COBOKYHNHOCTb YPAaBHEHMH M HEpaBEHCTB. PaBHOCHIJIbBHBIE CHCTEMBI U
CHCTEMBI-CJIEICTBHS. PaBHOCUIIbHBIE HEPABEHCTBA.

O160op KOpHEH TPUIOHOMETPUYECKUX YPABHEHUH € IOMOIIbIO TPUIOHOMETPUYECKOIl
OKPY>KHOCTH. Pelenrie TpUroHoMeTpruueCcKuX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELICHNS [TOKA3aTEeIbHBIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOABl  pELIEHUS CUCTEM M  COBOKYIIHOCTEH  pallMOHAJbHBIX,
UPPALMOHAJIBHBIX, I0KA3aTEIbHBIX U JIOTapU(PMUYECKUX YPAaBHEHUH.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

ITpuMeHeHuEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3aJad U
3a7lad U3 pa3NUYHbIX oONacTeil HAyKM M pEaJIbHOW >KU3HU, HHTEPIPETALUs MOIy4EHHBIX
pe3yJIbTaTOB.

OyHKIUY U TpaQUKH.

I'padpuk komnozunuu ¢yHkuuii. ['eomerpuueckue oOpa3bl ypaBHEHHM U HEPaBEHCTB Ha
KOOPJIMHATHOU MIOCKOCTH.

Tpuronomerpudeckure QyHKIIMH, UX CBOMCTBA U IpaUKH.

I'paduueckrie MeTONbI pelIeHus ypaBHEHUN M HepaBeHCTB. [ paduueckue MeToIbl
peleHus 3a1a4 ¢ napaMeTpaMu.

Hcnonb3oBanue rpadukoB GyHKIUH U1 MCCIE0BaHUS IPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT IPU PEILLEHUH 3a/1a4 U3 JPYTUX y4eOHbIX MPEAMETOB U PeabHOM KU3HHU.
Hayayia MaTeMaTH4€CKOr 0 aHaIMU3a.

[lpumeHeHue NPOM3BOJHOM K HCCIEAOBAHUIO (YHKIMH Ha MOHOTOHHOCTb U
3KCTpeMyMbl. HaxoxaeHne HanboIp1ero 1 HauMEHbIIEro 3Ha4eHUi HenpepbIBHON (QyHKIMY Ha
OTpE3KE.

ITpuMeHeHne NPOU3BOLHOM IJIsI HAXOXKJIEHUS HAWIY4YLIEro PpEIIEHUs B INPUKIAIHBIX
3ajjauax, Ul OMpEAeNeHHs CKOPOCTH M YCKOpPEHMs IIpolecca, 3aJaHHOro (Gopmyisoi uiam
rpadukoM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO MepBOOOpa3HBIX. [lepBoOOpa3HbIE 3JIEMEHTAPHBIX
¢byukuumii. [IpaBuna Haxoxk1eHUs TEpBOOOPA3HBIX.

Wuterpan. ['eoMeTpuyecknii cMbIci HHTErpajia. Beraucienue onpeaenéHHoro HHTerpaia
no ¢popmyie Hetotona—Jleitouuna.

[IpumeHnenue wuHTerpaja i HAXOXAEHUS IUIOHIaJell MiIockux ¢Guryp u o0bEMOB
reOMEeTPUUYECKUX TEJl.



[Tpumeps! pemienuit quddepeHnnanbHbIX ypaBHeHUH. MaTeMaTuueckoe MO POBaHNE
peasIbHBIX MPOLIECCOB € MOMOIIBIO U (hepeHInaNIbHbIX YPaBHEHUH.



TEMATHUYECKOE IINTAHUPOBAHUE YYEGHOI'O KYPCA

10 KJTACC

Ba3oBblii ypoBenb (68 uacoB)

YrayoJennsblii ypoBeHb (136 yacoB)

HasBanwue pasnena (Temsl)
(uncno yacon)

OcHOBHOE cojiep)kaHue pazjerna (TeMbl)

HasBanwue paziena (Temsr) (4uciio
4acoB)

OcHOBHOE coziepkaHHe pa3zena (TeMbl)

MHOXkecTBa palioOHaIbHbIX
1 JEeHCTBUTEILHBIX

uncen. ParmmonanbpHbIe
YPaBHEHHS U HEPABEHCTBA

(14 4)

MHOX€eCTBO, Onepallii HaJl MHOKECTBAMH.
J{narpammbl Ditnepa—BenHa.
Panuonanpubie unciia. OOBIKHOBEHHEIE U
NeCATUYHBIE JPOOH, MPOIEHTHI,
OEeCKOHEUHbIE TEPUOUYECKUE JPOOH.
ApudmeTryeckue ornepamuu ¢
palMOHAILHBIMU YHCIAMHU,
peoOpa3oBaHUs YUCIOBBIX BHIPAKEHUH.
[IpumeHeHue npobelt v MPOLIEHTOB JUIS
pEIICHHS PUKJIAIHBIX 33/1a49 U3 Pa3TUIHBIX
OTpaciel 3HaHUH U PeAIbHOM KU3HH.
JleficTBUTENIbHEIE YK Ca. PallnoHaIbHBIC U
MppalOHaJIbHbIE YHCTIA.
Apu(MeTHUECKHE OTepaIiy ¢
EeHCTBUTEILHBIMU YHCIIAMH.
[IpuOmmKEHHBIC BRIYMCIICHUS, TTPaBUIIA
OKPYTJICHUS, TPUKUJIKA U OI[CHKA
pe3yibTaTa BBIYUCICHUH.

ToxxiecTBa U TOXK€CTBEHHbBIE
peoOpazoBaHus. Y paBHEHHE, KOPEHD
ypaBHeHUs. HepaBeHCTBO, penieHue
HepaBeHCTBAa. MeToJl HHTEepBaJoOB.
Perenue nenbix 1 JpoOHO-palluOHAIBHBIX
YPaBHEHHI U HEPABEHCTB

MHOXeCTBO TEHCTBUTEILHBIX
JHCe]L.

MHOro4IeHEI.
PanmonanbHbie ypaBHEHUS U
HEpPaBEHCTBA.

Cucrembl TMHEHHBIX YPaBHEHUI
(24 4)

MHOX€eCTBO, Orepaluy HaJl MHOKECTBAMU
U UX cBoiicTBa. J{narpammel Diiiepa —
Benna. /lpumenenue meopemuxo-
MHOJCECMBEHHO020 annapama Ol peueHus
3a0auy.

Pannonansabie urcna. OOBIKHOBEHHBIE U
JeCSITUYHbIE APOOH, TIPOIEHTHI,
OeCKOHEUHbIE MTEPUOIUYECKUE IPOOH.
[Ipumenenue npo0eil 1 MPOLIEHTOB JIs
pEIICHUS TTPUKIIAIHBIX 3a]1a4.
JleiicTBuTENLHBIC YKca. Parnonanbabie U
uppalnyoHajIbHble YUCIIA.
ApudmeTruecKue orepamnu ¢
NeHCTBUTENLHBIMU YncliaMu. Mooynb
0elicmeumenbHO20 YUCIa U e20 C80LCMEda.
[TpubnmxEHHBIC BBIYUCICHUS, TIPaBUIIA
OKPYTJICHHUSI, TPUKUJIKA U OI[CHKA
pe3yJbTaTa BHIYUCICHUH.

OcHognbie Memoovl peutenus yeavlx u
OpPOOHO-PAYUOHAILHBIX YPABHEHUU U
Hepagencme. Muocounensvt om 00HOU
nepemeHnnou. /leienue MHO204IeHa HA
MHO20uNeH ¢ ocmamkoMm. Teopema be3zy.
Mnocounenvl ¢ yenvimu kosghuyuenmamu.
Teopema Buema.

Pewienue cucmem TUHEUHbIX YPAGHEHUII.
Mampuya cucmemvl TUHEUHBIX YPAGHEHU.
Onpeoenumens mampuysl 2 X2, e2o
2eoMempUUecKull CMbICL U C8OUCMBA,;

6blUUCIEHUE €20 SHAYEHUA, NPUMEHEHUE




onpedenumeris Ois peuleHuss CUucmembl
niunetinvix ypasuenui. Pewenue
NPUKTIAOHBIX 340aY C NOMOWBIO CUCTEMbl
VIUHEUHbIX YPABHEeHU

@DyHKLINU U FPaQUKH.
CreneHb ¢ 11€1bIM
oKa3aTeneM

(6 =)

DyHKIMS, CIIOCO0BI 3a1aHus (PYHKITUH.
B3anmuo obpartasie GpyHKIuu. I'padux
(YHKIHIH.

OO6nacTh onpeaeneHrs U MHOXECTBO
3HaueHui GpyHkuu. Hym GyHkimm.

Heu€éTHbIC QyHKIMH CTENEeHb C eJIbIM
MMOKa3aTeIeM.

CrannaptHas ¢popMma 3amnucu
JIeHCTBUTEIILHOT O Yncia. M croap3oBanue
noaxosiend GopMbI 3aUCH
NEeHCTBUTENLHBIX YHCE JIJIs1 peIeHus
MPaKTUYECKUX 3aJ1a4 U TIPEACTaBICHUS
JTaHHEBIX.

CrernenHas (bYHKIII/IH C HATYPAaJIbHbIM U

IIpoMexXyTKH 3HAKONOCTOAHCTBA. UETHBIE U

DOyHKINHT
u rpa¢uku. CreneHHas QyHKIus
C 1eNbIM nokazatenem (12 1)

@DyHKIMS, ClIOCOOBI 3a/1aHus QYHKIUU.
B3anMHo oOpaTHbIe (yHKIIUH.
\Komnosuyus ¢ynxyuu. I'padux hpyHKINAN.
DnemenmapHvie npeodbpaszo8anus
epaghuxos ¢hynkyuii. O6macTb
OIpeNelIeHHs] U MHOXKECTBO 3HaUCHUI
¢bynkuu. Hyma ¢pyaknun. [TpomexyTku
3HAKOIIOCTOSHCTBA. YETHBIE U HEUETHBIE
byukumu. [lepuoouueckue gynxyuu.
\[Ipomedrcymku MOHOMOHHOCMU QYHKYUU.
\Maxcumymol u MUHUMYMbBL PYHKYUU.
\Haubonvuee u HaumeHbulee 3HaAUeHUe
DYHKYUU HA NPOMEdCYmKe.

VIunetinas, keaopamuunas u OpooHo-
niuneHas Gynkyuu. dnemenmapHoe




LenbIM rnokasaresneM. EE cBoiicTBa u rpaduk

ucciedosanue u nNoOCmpoeHue epagpukos
Dmux QyHKyutl.

CreneHp ¢ IeabIM HoKa3aTeneM. bunom
\HvtomoHna.

Crenennast QyHKIIUS C HATypaJIbHBIM H
[eJIBIM TT0Ka3aTelieM. E€ cBolicTBa u

rpaduk

ApudmeTrueckuil KOpeHb
N—OM CTENEHMN.
HppannoHanbHble
YpaBHEHUS U HEPaBEHCTBA

(18 u)

ApudmeTrnuecKkuil KOpeHb HaTypaslbHOM
creneHu. JlelicTBus ¢ apudpmMeTnyecKumMu
KOPHSMU N—0H CTENEHHU.

Pemienue nuppamoHanbHbIX YPaBHEHUN U
HEPaBEHCTB.

CaoiicTBa 1 rpaduk KOpHS N-Oi CTEMEHH

ApudmeTnueckuil KOpeHb n-oit
CTEIEHHU.

WppanmonanbHble ypaBHEHUS
(18 9)

ApudpmeTHuecKuil KOpeHb HaTypaJibHOU
CTEIEHHU U €r0 CBOMCTBA.
[IpeobpazosaHus HUCIOBLIX BbIPANCEHU,
cooepoicawyux cmenenu u KOpHU.
WppanyoHanbHble ypaBHEeHHs. OCHOBHbIE
METObl PEILIEHUS UPPALIMOHATIBHBIX
ypaBHEHUH. PagHocuibhble nepexoowvl 8
peueruy uppayuoHaIbHbIX YPAGHEeHUU.
CaoiicTBa 1 rpaduk KOpHS N-0i cTerneHu
KaK (yHKIMU OOpaTHOM CTENEHHU ¢
HaTypaJIbHbIM [10Ka3aTeJIeEM

@DopMyJIbI TPUTOHOMETPHUH.
TpuroHoMeTpuyecKme
ypaBHEHHMS

(22 9)

CHHYC, KOCUHYC U TAHT'€HC YU CIOBOTO
aprymeHTa. ApKCUHYC, apKKOCUHYC U
QPKTaHT'€HC YHCIIOBOIO apryMeHTa.
Tpuronomerpuueckast OKpy>KHOCTb,
OIpeieTICHUE TPUT OHOMETPUUECKUX
¢byHKuMit yrcnoBoro aprymenTa. OCHOBHbIE
TPUTOHOMETpUYECKIE (OPMYIIBI.
[IpeoOpa3zoBaHNe TPUTOHOMETPUUYECKUX
BbIpakeHUM. Pemenne
TPUTOHOMETPUYECKUX YPaBHEHUH

TpuroHoMerpuyecKme
BBIPAKCHUS U yPaBHEHUSI
(22 4)

CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC
YICIIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC M apKTaHT€HC YHCIIOBOT'O
aprymenTa. TpuroHomerpudeckas
OKPY>KHOCTb, OIIPEJEICHNE
TPUTOHOMETPUUECKUX (PYHKIIUN YHCIOBOTO
aprymenTa. OCHOBHbIE
TPUTOHOMETPUYECKUE (HOPMYIIBIL.
[IpeoOpa3zoBaHre TPUTOHOMETPUIECKUX
BbIpakeHU. Pemenue
TPUTOHOMETPUUECKUX YPAaBHEHUM




[ToxazarenbHast QyHKLUSA.
[Toka3aTenbHble ypaBHEHUS

(10 u)

Cmenenb ¢ payuonanbHulM noxazamenem u
eé ceolicmea.

[loxkazamenvHas ¢ynkyus, eé ceoticmea u
epacghux. Ucnoavzosanue epaguxa
yHKYUU 015 peuieHUs YPaGHeHUl.
[[loxazamenvhbie ypasHenus. OcHOBHbIe
MemoOobl peueHus NOKA3AMelbHbIX
ypasnenuu

Jlorapupmuueckast GyHKIHSL.
Jlorapudmuueckue ypaBHEHUS

(18 9)

Vloeapugpm uucna. Ceoticmea nocapugpma.
/lecamuunvie u Hamypanvhvle 102apUpmol.
[Ipeobpaszosanue gvipasxceHuil,
cooepaicawux n1o2apupmoi.
Vlocapughmuueckasn ¢pyukyus, eé ceoticmsa
u epaghux. Mcnoavzosanue epagura
dyHKYuU 0N peutenus ypagHeHull.
Vlocapugpmuueckue ypasnenus. Ocrognvie
MemoOowbl peeHus 102apupMuieckux
ypasHenutl. PagnocunvHule nepexoosi 6
euenuU 102apu@dMuiecKux ypasHeHul

[TociemoBaTeIbHOCTH U
MPOrPECCUH
(6 1)

[TocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHHS
HoCIe0BaTeIbHOCTEH. MOHOTOHHBIC
TIOCJIEI0BATEIILHOCTH.

ApudmeTrueckas U TeoMeTprudecKas
nporpeccun. beckoneuHo yOpiBaromas
reoMeTpUIecKast IPOrpeccusi.

CymmMma OeCKOHEUHO yObIBaroIen
reOMETPUYECKON TTPOTrPECCUH.

dopMmyiia CIIOKHBIX TPOIICHTOB.
Vcrnonb30BaHUE MPOTPECCHH IS PEIICHUS
peanbHBIX 33734 MPUKJIATHOrO XapaKkTepa

ITocnenoBarenmpHOCTH
u nporpeccun (10 1)

[TocnenoBaTeIbHOCTH, CIIOCOOKI 3aJaHUs
[MOCJIEA0BATENLHOCTEH. Memoo
mamemamuyecko UHOYKYUU.
MOHOTOHHBIE U OTPaHUYEHHBIE
[oCJIeI0BaTEIbHOCTU. Mcmopus ananuza
OEeCKOHEUHO MATbIX.

ApudmeTnueckasi U reoMeTpuIecKas
nporpeccur. beckoHeuHo yObIBaro1mas
reoMmeTpudeckas nmporpeccus. Cymma
0EeCKOHEUHO yObIBatoIIel TeoMeTpUYeCKOn
rporpeccui. Jlunetinviii u
DKCnoHenyuansusii pocm. Yucno e.
dopmyIa CI0KHBIX MPOLEHTOB.

M cronp30BaHMe MPOTPECCHU IS PEIICHUS
peanbHBIX 3aJ1a4 MPUKJIAJIHOTO XapaKTepa




HenpepbiBHbIE QYHKITUH.
[Tpoussoanast (20 q)

\Henpepuisnvie pynkyuu u ux ceoticmaa.
Touka pa3spweiéa. Acumnmomul 2paguros
dynxyuii. Ceoticmea gyHkyutl
HenpepuvleHblx Ha ompeske. Memoo
UHMEPBAI08 0151 peuleHUsl HEPABEHCMS.
[ Ipumenenue c80ticme HeNPepPvIBHbIX
dyHKYUll 015 peuteHus 3a0au.

\[lepsas u emopas npouszeooHsvie YyHKYuu.
Onpeoenenue, ceomempudeckutl u
dusuueckuii cmMvici RPOU3BOOHOU.
Ypasnenue xacamenvnoii k epaghuxy
dyuxyuu. Ilpoussoonvie snemeHmapubix
¢ynxyuii. Ilpouszeoonas cymmeol,
npoussedenUs, YaCMHO20 U KOMNO3ZUYUU

hyHKkyuil

[ToBTOpEHME, 0000IICHHE,
cucTeMaTHU3alusl 3HaHH (4

u)

OCHOBHBIE MOHATHS Kypca anreOpsl 1 Hayal
MaTeMaTHueckoro aHaimsa 10 kmacca,
00001IIeHNE U CUCTEMATH3AIN 3HaHU I

IToBTOpEHUE,
000011IEHNE,
CHUCTEeMAaTHU3alUsI 3HAaHUK

(24)

OcCHOBHBIE MTOHATHS Kypca anredpsl U
HadaJ MaTeMaTH4IecKoro agaimmsa 10
Kacca, 0000IIEHNE U CHCTEMAaTH3aIIUS

3HAHUH




10 KJTACC

I[TOYPOYHOE TEMATUYECKOE INTAHMPOBAHUE KYPCA AJI'EBGPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

Ba3zoBblii ypoBenb (68 yacos)

Yrayoaennsiii ypoenb (136 yacoB)

KomuuectBo yacoB

Tema ypoka

Tema ypoka ‘ KomuuectBo yacos

Tema: Muoscecmeo oelicmeumenvhsix uucei. Muozounenot. Payuonanvnote ypasnenus u nepasencmea. Cucmemeot auneiinvlx ypasuenuti (14u /

28u)
1 Henensn
MHO0X€eCTBO, ONepalliy HaJ MHOKECTBAMM.
{narpammbl Ditnepa—BenHa. PaiimonanbHble ynca.
[ Ipumenenue meopemuro-MHOICECMBEHHO20 2

annapama 05 peweHus 3a0ay. Mooyne
OelicmeumenbHO20 YUCAA U e20 C8OUCMEA.

2 HexeJs

OOBIKHOBEHHBIC U JCCATUYHBIC IPOOH, MPOICHTHI,
0ECKOHEYHBIE MEPUOIUICCKUE TPOOH.
Apr(pMeTHYECKHE ONEePaIiK ¢ PAllMOHATbHBIMH
JICIIAMH, TPEOOPA30BAHMUS YHCIOBBIX BEIPAIKCHUH.

\MHozounenvl ¢ yeavimu Kodghpuyuenmamu. 2
\MHoeounenvl om 00HOU nepemenHotl. Teopema
Buema.
3 Hegeas
[IpumeHeHue ApoOei 1 MPOIIEHTOB JIsT PEIICHUS
[IPUKJIAJHBIX 337a4 U3 pa3JINYHbIX OTpACiIel 3HAHUN U
peabHON KU3HU.
[lelicTBuTenbHbIC UM cia. PallnoHansHbIe U
MppALMOHATIBHBIE YU CIIA.
\MHozounenvl om 00HOU nepemenHou. /lenenue 2
WMHO20UIeHa HA MHO20YaeH ¢ ocmamKom. Teopema
\besy.
4 genenas

ApudmeTrnueckue oneparuu ¢ e CTBUTEIbHBIMU
yrcnamu. [TpuOnkEHHbIC BEIYUCICHIS, TPABHIIA
OKpYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJbTara
BBIYMCIICHUN.




\Mampuya cucmemvl TUHEUHbIX YPABHEHU.
Onpedenumens mampuyvl 2X2, e2o ceomempuieckull
CMBIC]I U CBOUCMBA,; BbIYUCTICHUE €20 3HAYEeHUsL,

5 Hemeasn

ToxecTBa U TOXXIECTBEHHBIE ITPE0OPA30BAHUSL.
YpaBHEHUE, KOPEHb YpaBHEHUSI.

Pewenue cucmem nuneunsvix ypasuenuu. Ilpumenenue
onpedenumers 0Jis peueHus CUCeMbl TUHENHbIX
ypasHenuu.

6 HexeJsan

HepaBeHCTBO, pPCeUICHUC HCPABCHCTBA. Merton
HHTCPBAJIOB.

OcHosHble MemoObl peutleHusi Yeavlx U OpoOHOA
PAYUOHATILHBIX YPAGHEHULL U HEPABEHCMS.

7 Hemeas

KonTponpHas padora" MHOXKECTBa pallHOHATBHBIX U
JIeCTBUTENBHBIX Yucel. PalirionanbHble ypaBHEHUS U
HepaBeHCTBa"

Pemenue nensbix u IpoOHO-pallMOHaIbHBIX YpaBHEHUN
1 HEPABEHCTB

Peulenue npuxkiaoHvlx 3a0a4 ¢ NOMOWbBIO CUCTEMbl

IUHEIHbIX YPAGHEHUL

Tema: @ynuxuuu u zpaguxu. Cmenennas pyukyus c yeavim nokasamenem (6u/ 12v)

8 Hemeasn

@ynHkuus, cnocoObl 3a1anus GyHkuu. Bzaumuo
oOpatHble pyHKUMU. 'paduk pynxuu. O06nacts
OIpeseNeHHs] U MHOXKECTBO 3HaueHui Gpynkunu. Hynm

byHKIIUN

\Komnosuyus ¢pynxkyuil. dnemenmapHvle
npeobpazoeanus epapurkos GyHKYull.

9 Henean

CranmapTtHas popma 3amucu AeHCTBUTEIHLHOTO YUCIIA.
Hcnonp3zoBanue moaxosiieii (hopMbl 3anucu
JEACTBUTEIBHBIX YHCEI JUISl PELICHUS TPAKTHY ECKUX
3a7a4 ¥ NPECTAaBICHUS JaHHBIX.




[ lepuoouyeckue dynryuu. Ilpomesicymiul 2
imonomonnocmu pyukyuu. Maxcumymol U MUHUMYMb]
@yukyuu. Haubonvuwee u naumenvuiee snavenue
DyHKYUU HA NPOMENCYMKe.

10 megeasn

Creniens ¢ nensiM nmokaszateneM. CternenHas GyHKIHS C
HaTypaJbHBIM U LIEJIbIM MOKa3aTenem. E€ cBolicTBa u
rpaduk

[Koumponvnas paboma: "Cmenennas gyuxyus. E¢ 1
ceoticmea u epagux”

Vlunetinas, keaopamuynas u OpoOHO-TUHEUHAs 1
GdyuKkyuu. dnemenmapHoe Uccie008aHue u

nocmpoerue epagpurxos smux Gyukyui. burnom
\Hvromona.

11 nemens

Tema: Apugpmemuueckuii kopenv N-oii cmenenu. Uppayuonanvusvie ypasnenus (184 /18u) + Y Ilokazamenvnaa ¢pynkyua. Iloxkazamensvhnole
ypaenenus (10u)

+ YJlozapugpmuueckasn pynxuus. lozapugpmuuecxkue ypasnenus (8 u uz 18 u)
2 ApupmMeTHuecKuil KOpeHb HaTypaJbHOM CTENEHHU.

Apugpmemuueckuii KopeHb HAMYPAILHOU CMENneHU U
e20 ceolicmaa.

Cmenenb ¢ payuoHaibHbIM noKazamenem u eé 2
ceolicmea

12 nepens

ApumeTHuecKuil KOpeHb HaTypabHOM CTENEHU. [ IpeobpazosaHus YUCIOBLIX BbLIPANCEHU,

codepofcau;ux cmeneHu U KOpHU.

[loxkazamenvHas Qynkyus, eé ceolicmsa u epaghux. 2

\Hcnonvzoeanue epagura yHkyuu 015 peutenus
ypasHenuu.

13 wegeasn

2 JleiictBust ¢ apuMETHUECKUMH KOPHSIMHU N—OH

\PasHocunvbHble nepexodbz 6 peuteHuu
CTCIICHU.

UPPAYUOHANLHBIX YPABHE HULL

\Hcnonvzosanue epagura hynkyuu 015 peuienus 2
NOKA3AMEeNbHbIX YPAGHEHULL.

14 wenensn




2 [leiictBuss ¢ apudmernueckumu  KopHsMu — N—oif|Ceoticmea u epaguk KopHs n-oi cmenenu Kaxk
CTETICHH. dyHKYUU 00pamHOl cmenenu ¢ HamypaibHbIM
noxkazameinem
I loxkazamenvhbie ypasnenus. OcHO8HbIE MEMOObl 2
peutenss nOKa3amenbHbIX YPAGHEeHU
15 nemens
2 PemieHre uppanvoHaIbHBIX ypaBHEHUH U HEpaBeHCTB. |Koumponvnasa paboma: "llokazamenvhas Qynuxkyusl.
[l loxazamenvuvie ypagnenus"
I loxkazamenvhvie ypasnenus. OcHosHblE MEMOObL 2
peutenuss noKa3amenbHuIX YPAGHEHU
16 wemean
2 Pemenue nppauiOHAIBHBIX YPABHEHUM U HEPABEHCTB.
Vlocapugpm uucna. Ceoticmea nocapughma. 2
/[ecamuunvie u HAMypaibHvle 102apudhmol
17 wenens
2 PelieHne nppalliOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
IIpeobpazosanue svipasicenuil, COOEPHCAUUX 2
noeapughmol.
18 nepens
2 CBoiicTBa 1 rpaduk KOpHS N-0i CTEICHH
[ Ipeobpaszosanue gvipasiceHull, cooeprHcauux 2
ioeapugmoi
19 meneasn
1 CpoiicTBa 1 rpaduk KOpHS N-0i CTENEHU
1 KonTponbHas padora 1o Teme "Apudmernaeckuit Vloeapupmuueckasn pynxyus, eé ceoticmea u epagux. 2
KOpeHb N—oii crenenu. MppanmonasbHbie ypaBHeHUs U [Hcnonb3oeanue epagura ynkyuu 015 peuieHus
HepaBeHCTBA" ypasnenu
20 Hepeast

Tema: Tpuconomempuueckue sviparxcenus u ypasuenusn (22u | 22y) + Y Jlocapupmuuecxkan gpynxyusn. lozapugpmuueckue ypasnenus (10u uz 18

%)




+ Y Henpepuoignuvie pynkyuu Ilpouseoonan (124 uz 20 u)

CI/IHyc, KOCHHYC U TaHI'CHC YU CJIOBOI'O aprymeHTa

Vlocapughmuueckue ypasHeHus.

21 wenens

ApDKCHHYC, apKKOCMHYC W apKTaHI'€HC YHCIOBOIO
aprymMeHTa

OcHogHbie MemoOobl peueHUs 102apupmMuieckux
ypasHenuu.

22 Henpeas

Tpuronomerpudeckasi OKpy>KHOCTb

OcHoghbie Memoobl peueHus 102apupmuieckux
ypasHenuu.

23 Hemenas

Tpuronomerpruyeckas OKpy>KHOCTb [Koumponvnas paboma: "Jlocapugpmuueckas
dynxyus. Jlocapugmuuecxkue ypasnenus"

PagnocunbHble nepexoovl 8 peuleHuu
oeapugmuyeckux ypasHenutl

24 wenens

Onpenenenue TPUTOHOMETPUUIECKUX byHKIUH
YHCIIOBOTO apryMEHTa

\PagHocunibHble nepexooul 6 peueHuu
o2apugmuveckux ypasHenuti

25 Henens

OCHOBHbIE TPUTOHOMETPHUECKHE (HOPMYIIbI

\Henpepuiguvie pynkyuu u ux ceoticmsa. Touxa
paspeiea. Acumnmomul epagurxos hyHKyui.
Cesoticmea (hyHKyUll HenpepwvleHbIX HA OMpe3Ke.

26 Hexpeasn

OCHOBHBIE TPUTOHOMETpHYECKUE (HOPMYITBI

\Memoo unmepeanog 0s peuietus HepaseHCms.




27 nenens

OCHOBHbIE TPUTOHOMETPHUECKHE (HOPMYIIbI

[ Ipumenernue ceoticme HenpepvléHbIX QYHKYULL OIS
pewenus 3a0au.

28 Hemens

[IpeoOpazoBaHuEe TPUTOHOMETPUUYECKUX BBIPAKEHHIA.
PemeHue TpUroHOMETPUYECKUX YPaBHEHUI

[lepsas u émopas npou3eooHvle hyHKYUU.
Onpeodenenue, ceomempuyueckuti U puauuecKull CMulCi
1npOU3800HOIL.

29 Henens

[Ipeo6pa3oBaHre TPUTOHOMETPHUUECKUX BBIPAKEHUH.
Pemenue TpUroHOMETPUYECKUX yPaBHEHUI

VYpasuenue xacamenvhoii k epaghuxy ¢ynxyuu.

30 nepens

[IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM.
PelieHre TpUroHOMeTpUYECKUX YpaBHEHUN

KonTtponbsHas pabora o teme "dopmyib I Ipou3600Hble d1eMeHMAPHBIX PYHKYULL.
rpuroHoMeTpuu. Tpuronomerpuuyeckue ypaBHeHHs!"

31 neneas

Tema: Ilocneoosamenvnocmu u npozpeccuu (6 u/ 10u) + Y Henpepuvienvie pynkuyuu. Ilpouseoonasn (6u uz 20 u)

[lociemoBaTeIbHOCTH, CIIOCOOBI 3aJ]aHus
[1OCJIEI0BATEILHOCTEN. MOHOTOHHEIE
[1OCJIEI0BATEILHOCTH

\Memoo mamemamuueckoi unoykyuu. MOHOTOHHBIC U
OrpaHUYCHHBIE ITOCIIEA0BATEILHOCTH. Mcmopust
aHau3a OecKkoOHeuHo MAblx.

32 Hemens

ApudmeTrueckass W TeoMeTpUYecKas IPOTPECCHH.
beckoHeuHO yOBIBAIOIIAsi T€OMETPUICCKAs TPOTPECCH L.
Cymma O€CKOHEYHO YOBIBAIOIICH TeOMETPHYECKOM
POTPECCHH.




VIunetinoil u 9KcnoHenyuanbHull pocm. Yucno e. 2
Hcnonvzosanue npoepeccuu 0Jis peuleHust peanibHblx
3a0au npuKIa0H020 Xapakmepa

\Konmpoavhas paboma. "llociedosamenvrocmu u
npozpeccuu”

33 nepeas

2 M ToroBasi KOHTpOJIbHAS paboTa [ Ipou3600Hble d1eMeHMAPHBIX QYHKYUIL. 2

34 wemens

Tema: Ilosmopenue, o6oomenue, cucmemamuszayus snanuii (4 v/ 2u) + Y Henpepuienote pynkyuu. + Ilpouseoonasn (2u uz 20 u)

2 OCHOBHbBIE  TIOHSTHS Kypca anredopbl ¥ Haval
MaTeMaTHueckoro aHanusa 10 kiacca, 00001eHue u
CUCTEMaTU3alMsl 3HAHUU

[Ipouseo0Has cymmol, npouszeedenus, 4acmHo2o u 2
KOMNO3UYUY QYHKyul




TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA
11 KJIACC

Basosblii yposenb (102 yacoB) Yriayo6Jennsblii ypoBeHb (136 yacoB)

HasBanue paznena (tembr) |OCHOBHOE CONlep)KaHHE pasena (TEeMbI) HasBanwue paznena (Temsr) (unciio (OCHOBHOE COJIEpIKaHHE pasiernia (TeMbl)

(uncno yacon)

4acoB)

CreneHn ¢
PalMOHAIbHBIM
MmoKa3aTejieM.
IToka3aTrenbHass pyHKUMS.
Iloxa3zaTejbHbIE
YPABHEHHMS M HEPABEHCTBA
(124)

CreneHsp ¢ pallMOHATBHBIM MTOKA3aTEJIEM.
CBoiicTBa cTENEHHU.

[IpeobpazoBaHue BhIpaKeHUIH,
COZEPIKAIMX PALIOHATILHEIE CTEIIEHH.
[Toka3aTenbHble ypaBHEHUS U
HEpaBEHCTBA.

[TokazatenbHast QyHKIHUs, €€ CBOMCTBA U

rpadux

Jlorapugmuyeckas
byHkus.
JlorapugmMmnieckue
YPABHEHMS M HEPABEHCTBA

(12 u.)

Jlorapudm uncna. Jlecstuanbie u
HaTypaJIbHbI€ JIOrapu(Msl.
[IpeobpazoBaHue BEIpAXKCHHUI,
COZIEpXKAIIUX JIOTapu(pMBI.
Jlorapugmuyeckue ypaBHEHHUS U
HEpaBEHCTBA.

Jlorapudmuueckas pynkuus, eé
cBOMCTBa U rpauk

HppanuoHajabHble,
NoKa3aTeJibHbIe
Jorapupmmuyeckue
HepaBeHcTBa (24 4.)

OCHOBHBIE METO/BI PEIICHHSI
MOKa3aTeNbHBIX U JIorapu(GMUIecKux
HEpaBEHCTB.

OCHOBHBIE METOMBI PEUICHHUS
UppaIoHaTHLHBIX HEPaBEHCTB.
I'padmueckue MeTOABI penieHUs
UppaloHaIbHBIX, TOKa3aTEIBHBIX U
Jorapu PMUYECKUX YPABHEHUH U
HEPaBEHCTB

Tpuronomerpuieckue
¢yHkuuu 1 ux rpapukn.
Tpuronomerpuieckue
HepaBeHCcTBa (94.)

Tpuronomerpudeckue QyHKINHU, UX
CBOMCTBA U rpauKu.

[TpumMepsl TPUTOHOMETPHY ECKUX
HEpPaBEHCTB

I'padpuxn
TPUTOHOMETPHYECKHX
GyHK M.
Tpuronomerpuyeckue
HepaBeHncTBa (16 4.)

Tpuronomerpuueckue QyHKIHH, HX
CBOMCTBa U rpauKu.

OT60p KOpHEH TPUTOHOMETPUIECKHUX
ypaBHEHHI C TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenne TpUroHOMETPUYECKUX
HEpPaBEHCTB

Kommuexkcubie uncia (10 4.)

KomriekcHbie yncia. Anredpandeckas
U TPUTOHOMETpHYecKast pOpPMBI 3aUCH
KOMILJIEKCHOT'O YK CIIa.
ApudmeTrueckre orneparmm ¢
KOMILUIEKCHBIMU YHCITAMH.
M300paxkeHne KOMIUICKCHBIX YHCEIl Ha




KOOpAMHATHOM I1ockocTu. Popmyna
Myagpa. KopHu n-oii crenenu u3
KOMILJIEKCHOI'O YU CIIa.

[IpyuMeHeHn e KOMIUIEKCHBIX YK CEll IS
penieHus: GU3NIECKUX U
reOMETPUYECKUX 3ahau

IIpounsBoaHas.
IIpumenenne
NPou3BOHO¥ (24 1.)

HenpepriBHble QyHKIINH. MeToq
MHTEPBAJIOB JUIsl PELLICHUS HEPABEHCTB.
[TpousBoaHast GyHKLIUU.
I'eomerpuueckuii U GU3HUECKUI CMBICIT
IIPOU3BOIHOM.

[Tpon3BoaHbIE 3JIEMEHTAPHBIX (QYHKIUH.
[IpousBoaHas CyMMBl, IPOU3BEACHUS,
yacTHOTr0 QyHKIui. [IpumMeneHne
MIPOU3BOJHON K UCCIIETOBAHUIO () YHKIIHIMA
Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue

HauOOJIbIIEro U HAMMEHBIIETO 3HAUYEHUS
¢bynkumu Ha otpeske. [Ipumenenue
IIPOU3BOJHOM AJIs1 HAXO0KICHUS
HaWJTY4IIEro PeIIeHHs B ITPUKIAIHBIX
3a/1a4uax, Ui ONPEACIICHAs] CKOPOCTH
npoiiecca, 3aJaHHOro (opMyIJIoHi M
rpadgurom

HUccnenoBanne pyHkumii ¢
MOMOIIBLIO IPOU3BOIHOI (24 4.)

IIpumeneHne NpOU3BOIHON K
UCCIIeIOBaHUIO QYHKIIUNA Ha
MOHOTOHHOCTb U DKCTPEMYMBI.
Haxoxnenue Hanbonp1Iero u
HAaUMEHbILIEro 3HaYeHUs

HeNpepbIBHOM (PYHKLMU Ha OTPE3KE.
[Ipumenenne npou3BOIHON 11
HaXOXKJEHUS HAWJTy4lIero peuieHus B
IPUKJIAIHBIX 3a/1a4ax, AJIs OIpelelICHUs
CKOpPOCTHU U yCKOpPEHUS Mpoliecca,
3a1aHHOTO0 (HOPMYJIIOH MK TPaPUKOM
Komno3unus pyHkuui.
['eomerpuueckue 0Opa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPJAWHATHOMU
IJIOCKOCTH.

HNHuTerpai u ero
npumeHenus (9 u.)

[TepBooOpa3znas. Tabauia
nepBO00pa3HBIX.

HnTerpan, reomerpudeckuii u
(bu3nyecKuil CMbICII HHTErpaJa.
Brruucnenue nnrerpana mo gopmyse
Herotona—JIeiiOnuia

IlepBooOpa3nasi u mHTerpaJ (12
4.)

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
nepBooOpa3ubiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuia
HAXOXKJEHUS MepBOOOpa3HBIX.
WNurerpan. ['eomeTpruecknii cMbICT
uHTerpajia. Berancienne
OIpenenéHHOro HHTerpana no hopmyse
Hrrorona — JleitOnuma.

IIpumenenue unTerpaia as
HAXOXKJEHUS IJIOIMAAeH MIOCKUX GUTyp
U 00bEMOB T€OMETPUUYECKUX TEll.
IIpuMeps! penieHuin




muddepeHInanbHbIX YPaBHEHUH.
MaremMaTH4ecKoe MOJEIMPOBAHUE
pEaIbHBIX MTPOLIECCOB C TOMOILBIO
mubdepeHnaIbHbIX YpaBHEHHH

Cucremsl ypaBHeHnuii (12

4.)

Cucrembl TMHENHBIX ypaBHEHUM.
Pemenune npukianHeIx 3a0a4

C IMTOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUM.

CucreMbl 1 COBOKYITHOCTH IIEJIBIX,
palMOHAJIBHBIX, HPPALIUOHAIIBHBIX,
MI0Ka3aTeNbHBIX, JIOrapu(MHUEeCKUX
YPaBHEHMI U HEPABEHCTB.
Hcnons3oBanue rpadukoB GyHKIUN 115
pEILICHNS YPABHEHHUM U CHCTEM.
[Ipumenenue ypaBHEHMI, CHCTEM U
HEPABEHCTB K PEUICHUI0 MaTEMaTUYECKUX
3a7iay ¥ 3a]1a4 U3 pa3IuyHbIX o0iacTeil
HayYKHU U peaJIbHOW KU3HU

CucreMbl pallMOHAJIbHBIX,
HPPAIHOHAIBHBIX
NMOKAa3aTeJbHbIX H

JIOrapu(p)MHYECKUX YPaBHEHHU N
(12 u.)

Cucrema 1 COBOKYITHOCTb YpPaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CHUCTEMBI-
CJIEICTBUSL.

OCHOBHBIE METO/IbI PELIECHUSI CUCTEM U
COBOKYITHOCTEN paliMOHAJIbHBIX,
MppallOHaIbHBIX, 10KA3aTEJIbHBIX U
Jorapu(pMUYECKUX YpaBHEHUH.
[IpumeHenue ypaBHEHMI, CHCTEM U
HEPAaBEHCTB K PELICHUIO
MaTeMaTUYEeCKUX 3a]a4 U 3a7a4 U3
Pa3IMYHBIX 00J1aCTEH HAYKH U PeaIbHOU
JKU3HU, UHTEPIPETALMS TOTYUEHHbBIX
pE3ybTATOB

HarypajabHble U neiable
yucJaa (6 4.)

HarypanbHble u 11€71b1€ yncia B 3a7a- 4ax
W3 peaibHOM KU3HU.
HpI/IBHaKI/I ACJINMOCTH O CJIbIX YN CECII

HarypaJjbHbie U nejabie
yuciaa (10 u.)

HatypanbHble U LieNbIe YnCa.
[IpuMeHeHne NPU3HAKOB J1EIMMOCTH
nenseix yncen, HOJ u HOK, octatkoB
0 MOAYJIt0, asiroputMa EBkimaa aist
penieHus 3a71a4 B LEJIbIX YN CIIaxX

3agaum ¢ mapamerpamu (16 4.)

PannonanbHbIe, HPPALIMOHAIIBHEIE,
HoKa3aTelbHbIE, JorapuMuyeckrue u
TPUTOHOMETPUYECKUE YPAaBHEHMS,
HEPaBEHCTBA M CUCTEMBI C IapaMeTPaMHu.
[Toctpoenue u nccienoBanue
MaTEMaTUYECKUX MOJIEIIEN PeabHbIX
CUTYallMi C TOMOIIBIO YPaBHEHUH,
CHUCTEM ypaBHEHHU U HEPABEHCTB C
napamMeTpaMu

IloBTOpPEeHUE, 0000IEHME,
cHUCTEeMATH3AlUsA 3HAHU I

(18 u.)

OcHOBHBIE TOHATHS Kypca anreOpsl U
HayajJ MaTEMaTUYECKOro aHaIn3a,
00001IeHE U CUCTEMATU3AU 3HAHNI

IMoBTOpPEeHUe, 00001IEHNE,
cucreMarusanus 3Hanui (124.)

OCHOBHI)IC IIOHSATHUA U METOAbI Kypca,
0000111eHUE U cUCTEMAaTU3alUs 3HAHUI




I[TOYPOYHOE TEMATUYECKOE INTAHMPOBAHUE KYPCA AJI'EBGPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

11 KJIACC
Ba3zosblii ypoBenb (102 yaca) Yrayoaennsiii ypoBeHb (136 uacos)
KomunuectBo yacos Tema ypoka Tema ypoka ‘ KomuuectBo yacos
Tema: Yucsaa u sprunciaenus (15/20 4.)
1 Henensn
1 HatypanbHbie u nienble yucna. [Ipu3Haku AenmMMocTH
EITBIX YUCEN
[IprMeHeHu e PU3HAKOB IEIMMOCTH I1€JIbIX YHCET, 1
HOK, HO/I, octaTkoB 110 MOAYJIt0, aJITOPUTMa
EBKkina Ui pemeHus 3a7a4 B HEeNbIX Yuciax
2 CreneHb ¢ pallOHaJIbHBIM MTOKa3zareneM. CBolicTBa
CTETCHU.
2 HexeJs
1 CreneHb ¢ paliioHaJIbHBIM TTOKa3aTesieM. CBoMCTBa
CTETICHU.
KomrekcHble uncna. Anredpandeckas v 1
TpPUTOHOMeETpUYecKast (HOpMBbI 3aITUCH KOMITJIEKCHOT'O
qHCIIa.
2 [IpeoGpa3oBaHue BEIpaXKEHHUH, COAEPKALIX
palMOHAIBHBIC CTEITCHU
3 Hemeas
1 Jlorapudm uncna.
ApHu(MeTHUeCcKre ONepaiy ¢ KOMILIEKCHBIMH 1
YHCIIAMHU.
2 JlecATHYHBIC U HATYPaJIbHBIC JIOTapuU(MbI
4 nenens
3 [IpeoOpazoBaHue BhIpaskeHUH, CoepKaIIUX
norapu pMbl
300paxkeHre KOMIIJIEKCHBIX YHCeN Ha 1

KOOpAuHaTHOM m1ockocty. @opmyna Myaspa.




5 Hemeas

[IpeoOGpa3zoBaHue BBIPaKEHUN, COEPXKAIIMX CTETICHH C
paIOHATBEHBIM ITOKa3aTeeM.

KopHu n-0i1 CTeNeHn U3 KOMILJIEKCHOI'O YUCJIa.
[IpMeHEeHn e KOMIIIIEKCHBIX YU CET ISl PELICHUS
(U3NYECKUX U T€OMETPUUECKUX 3aau.

Tema: YpaBHeHusi u HepaBeHcTBa (24/32)

6 Hexeuas

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ H HCPABCHCTB

PaBHOCHUIBHBIC CHCTEMBI W CUCTCMBI-CJICACTBHUA.
PaBHOCHIBHEBIC HCPAaBCHCTBA

7 Hemgeas

[ IpmMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

OTOOp KOpHEHl TPUTOHOMETPUUECKUX YypaBHEHHH ¢
[MOMOILBI0 ~ TPUTOHOMETPUYECKOH  OKPYXKHOCTH.
Pemenue TpUroHOMETpUYECKNX HEPABEHCTB

8 Hemean

[loka3zaTenbHbIe ypaBHEHNS U HEPABEHCTBA.

OCHOBHBIE METO/Ibl PEIIEHUS 10KA3aTEJIbHbIX U
norapu(pMUYECKUX HEPABEHCTB

9 Heneasn

JlorapudmMuyeckue ypaBHEHHS U HEPaBEHCTBA

OcHOBHEIE MCTOABI pCHICHHUA UPPAllMOHAJIbHBIX
HEPaBEHCTB.

10 nepens

CucreMbl JINHENHBIX YPaBHEHUH.

Pemenue npuKiIaIHbIX 3a1a49 ¢ IOMOIIBIO CUCTEMBI
JIMHEIHBIX ypaBHEHMII.




(OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEN PALIMOHAJIBHBIX, UPPALHOHAJIbHBIX,
[OKa3aTeJIbHbIX U JIOTapu(PMUYECKUX YpaBHEHUH

11 wegens

[IpuMeHEeHnEe ypaBHEHUI K PELIEHUIO MAaTEMATHYECKUX
3aja4 M 3a7a4 U3 Pa3IMYHBIX 00JacTel HayKu U
peanbHON KU3HU

(OCHOBHBIE METO/IbI PELLEHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX, UPPALIMOHAJILHBIX,
[1OKa3aTeJIbHbIX U JIOTapU(HMUUECKUX YpPaBHEHUN

12 wemensn
[IpuMeHeHHe CHCTEM  YpPaBHEHHH K  PEIUICHUIO
MATCMATHYCCKUX 3a1a4 nu 3aga4d U3 pa?;J'II/ILIHLIX

00JslacTeil HAyKU U peasibHOU KU3HU

'YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

13 wemeas

[IpuMeHeHn e HEPABEHCTB K PEIICHUI0 MATEMATHUYECKUX
3aja4 M 3a7ad U3 Pa3IMYHBIX oOJslacTell Hayku M
peanbHON KU3HU

[IpuMeHeHue ypaBHEHM, CUCTEM U HEPABEHCTB K
PEIICHUIO MaTEMAaTUYECKUX 3a]1a4 U 3a7a4 U3
pa3nuyHbIX 00acTell HAyKU U peajibHOW KU3HHU,

WHTEPIPETALNs TOTYyYEHHBIX PE3yIbTaTOB.

Tema: ®ynkuuu u rpadpuxn (18/24)

14 wenensn

Oynukius. [lepuogndeckue pyHkuu. [TpoMexxyTku
MOHOTOHHOCTH (DYHKITUH.

['pacduk xomnosunuu GyHknuii. ['eomerpuueckue
00pa3bl ypaBHEHHUI 1 HEPaBEHCTB Ha KOOPIMHATHOU
[JIOCKOCTH

15 negeasn

MakcuMyMbl 1 MUHUMYMBI QyHKIMu. Haunbonbinee u




HAUMCHBIIICC 3HAUCHUC (1)YHKIII/II/I Ha IMMPOMECIKYTKE.

Tpuronomerpuueckue pyHKINU, UX CBOWCTBA U
rpaduKy.

16 nepens

Tpuronomerpuueckue GpyHKINU, UX CBOWCTBA U
rpaduKy.

['padrueckrie METO/bl pElIeHUs] yPaBHEHUN U
HEPaBEHCTB

17 wenensn

[ToxazaTenbHas u norapupmudeckas QyHKIUU, UX
CBOMCTBA U TpauKH.

['paduueckrie MEeTObI pelIeHUs 3a1a4 ¢
napamMeTpamu

18 nemensn

Hcnonb3oBanue rpadukoB GyHKIMHA 151 peIeHUs
YPABHEHUU U JINHEWMHBIX CHCTEM.

['pauaeckre METOIBI peIIeHHs 3a1a4 C
napaMeTpaMu

19 Hemgeasn

Vcrionp3oBanue rpaukoB (GYHKIUH 11 HCCISIOBAHNUS
MPOLIECCOB M 3aBUCHMOCTEH, KOTOPhIE BO3HUKAIOT IPH
pELIeHNN 3a/la4 U3 JPYyrux y4yeOHbIX NMPEeIMEeTOB U
peabHON KU3HU

Vcnionp3oBanue rpadukoB pyHKIUN A5
MCCIIEIOBAHHUS IIPOLIECCOB U 3aBUCUMOCTEHN, KOTOPBIE
BO3HUKAIOT MPU PEILECHUH 3a/1a4 U3 IPYTUX y4eOHBIX
[PEIMETOB U PEATbHON KU3HHU.

Tema: Hauana matemarudeckoro anauu3sa (30/40)

20 negensn

HenpepsiBHbIe pyHKIIMHU. MeTOA HHTEPBAJIOB JIJIS
pEILICHNS HEPABEHCTB.




21 menens

[IpousBoanas ¢pynkuuu. ['eomerpudeckuii u
(bU3NYIECKUil CMBICI TPOU3BOIHOM.

["'eomerpuyeckuii u pu3nuecKuit CMbICT
[IPOU3BOIHOM.

22 Henenas

[Tpon3BogHBIE AIEMEHTAPHBIX (PyHKINH

[TpaBuia nu¢ pepeHurpoBaHus

23 Hemeas

@opMmynbl  HAaXOXKIEHHA  IMPOM3BOMHOM  CyMMBI
GyHKIMIA.

dopmyia TpOU3BOAHON CI0KHON (QYHKITUN

24 wenens

DopMyJIbl HAXOXKACHUS ITPOU3BOIHON IPOU3BENCHUS U
YACTHOTO (DYHKITHH.

[IpmMeHeHne MpOu3BOIHON K TOCTPOEHHUIO IpaduKoB
byHKIUN

25 Henens

[IpruMeHeHne TPOU3BOAHOM K HCCIEI0BAaHUIO (QYHKIUI
Ha MOHOTOHHOCTbB U 9KCTPEMYMBI

BrimykiiocTs rpaduka pyHKINY, TOUKHY NTepernda

26 Hemeas

Haxoxaenue HanOONbIIEro ¥ HAUMEHBIIIEr0 3HAYCHUS
(byHKIMK HA OTpE3Ke

Haxoxenue HauboIbIIero 1 HAMMEHBIIETO
3HaYeHHI HenpepbhIBHON QYHKIIMU HA OTPE3KE

27 Hemeas

[TepBooOpa3nas. Tabnuiia nepBooOpa3HbIX

[IpuMeHeHu e nHTErpasa AJisl HaXOKIACHHUS MJI0Ia1ei
MI0CKUX (pUryp 1 00bEMOB TeOMETPUYESCKHIX TEI




28 menens

WHTerpail, ero reoMeTpudeckuii 1 pU3n4ecKuii CMbICII.
Bruncnenne wuHTerpana mo Qopmyine HproToHa
JleliOHMIA

[Tpumeps! pemieHnit qud dhepeHnnanTbHbIX YpaBHEHHIH.
MaremaTndeckoe MOACIMPOBaHHE PEaIbHbIX
[IPOLIECCOB € MOMOILBIO UG (HEepEeHIIHATBHBIX
YpaBHEHHI

29 meneasn

[lpumMeHeHne  MPOWM3BOAHON ISl  HAXOXKICHHS
HAWIYYIIEro pEHICHUS B TPUKJIATHBIX 3aaa4ax, JJisl
OIpeeNIeHHs] CKOPOCTH Ipolecca, 3aJaHHOTO
dbopmynol unm rpaduKom

[IpumeHeHne npon3BOIHON AJ1s1 HAXO0XKICHHS
HaWJIy4ylIero peleHus B IPUKJIAIHbIX 3a1a4ax, 1
ONPEIEIEHNS] CKOPOCTH IIPOLIECCa, 3aJaHHOT O
dbopmyroi umu rpadgukom

Tema: [loBTOpeHue, 0600 1IeHNE U

cucremaTusamnus 3nanuii (15/20)

30 nemeas

[loBTOpeHne no Teme «JlefiCTBUTENbHBIE YU CIIay

HOBTOpeHI/Ie mo TeMe « KoMIIJIEKCHBIE YK CIay

31 memeas

[ToBTOpenue no teme «CtenenHas QyHKIUSI»

VppanroHanbHbIe yPAaBHEHUS U HEPABEHCTBA

32 nemens

[ToBTOopenue no teme «IlokazarenbHas GyHKINSY

[loka3aTenbpHEBIE HCPaBCHCTBA

33 negeas

[ToBTOpenue mo teme «Jlorapudmuueckas GyHKIH




Jlorapudmuyeckrue ypaBHEHUSI 1 HEPABEHCTBA

34 wepens

[loBTOpEeHue
GyHKIUS

Io

TEMC

«Tpuronomerpuueckas

TpUroHOMETPUUECKNE YPABHEHUS U HEPABEHCTBA




CUHXPOHMU3NPOBAHHASI PABOYAS ITPOTPAMMA YYEBHOT O KYPCA
«'EOMETPHUS»
10 - 11 KJACC
NEJA N3YYEHHUSA YYEBHOI'O KYPCA

I'eomerpus siBIsieTCS OMHUM U3 0a30BBIX KyPCOB Ha yPOBHE CPEJHEr0 00IEro 00pa3oBaHUs, TAK
Kak oOecreynuBaeT BO3MOKHOCTb H3Y4YEHMsI JHUCLUHUIIMH €CTECTBEHHO-HAay4YHOH HaNpaBiICHHOCTH H
MpeIMETOB TyMaHUTapHoro nukna. Jlornyeckoe MpllieHHe, (GopMUpyeMoe TpH H3YYEHUHU
00y4aronMMHCs TOHSATUIHHBIX OCHOB I'€OMETPHH, IPU J0Ka3aTEIbCTBE TEOPEM U MOCTPOCHUHU IEMOYKU
JIOTHYECKUX YTBEP)KICHUM MpH pElIeHUH IeOMEeTPUUYECKUX 3a]ad, YMEHHE BBIIBUTATh U ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCHONB3YIOTCA TNMPHU PEHIeHWH 33Jad €CTeCTBEHHO-HAy4YHOro IMKJA, B
YacTHOCTH (PU3MYECKUX 3ajad.

Ilenb ocBoeHust mporpamMmsl yueOHoro kypca «I'eomeTpusi» Ha 6a30BOM YPOBHe OOyueHUS —
00111e00pa30BaTENIbHOE U OOLIEKYJIBTYPHOE Pa3BUTHE O0yUaIOMIUXCs yepe3 00ecrneuyeHne BO3MOKHOCTH
IpUoOpeTeHHs W MCIOJIB30BaHMS CHUCTEMAaTHMUECKUX T'€OMETPHUYECKUX 3HAaHUM U JIeHCTBHIA,
crier(pUUHBIX T€OMETPUH, BO3SMOXKHOCTH YCIELIHOT O MPOIOJDKEHUST 00pa30BaHuUs 1O CHENHAIbHOCTAM,
HE CBS3aHHBIM C INPHUKJIAJHBIM HUCIOJb30BaHUEM reoMeTpuu. Llenb ocBoeHMs mporpamMmbl y4eOHOTrO
kypca «['eomerpus» Ha YrJay0JéHHOM YPOBHe — pa3BUTUE WHIMBHUIYaJIbHBIX CIIOCOOHOCTEH
o0yyarommxcs Mpu U3ydeHUH T'€OMETPUHU, KaK COCTABIIAIOIIEN NMpeaMeTHOM obiactu «MaremaTuka u
uH(popMaTHKa» yepe3 obecreyeHrne BO3MOXKHOCTU NMPUOOPETEHUsI U MCMOJb30BaHus Oosiee riyOoKux
reOMEeTPUYECKUX 3HAHUW U AEUCTBUH, CleUU(UUHBIX I'€OMETPUH, U HEOOXOAMMBIX IUIsl YCIIELIHOIO
Ipo(ecCUOHATBHOI0 00pa30BaHUs, CBI3aHHOI'O C UCIOJIb30BAHUEM MAaTEMATUKH.

JlocTH>KeHu e e OCBOEHMSI ITPOrpaMMbl 00ECIIEYMBAETCS PELLIEHUEM COOTBETCTBYIOLIMX 3a/1ay.
[IpnopureTHbIMH 3aayaMu OCBOEHHs Kypca «l'eomerpun» Ha 0azoBom ypoBHe B 10—11 kiaccax
SIBIISIIOTCS:

— (opmupoBaHMe MpeACTaBICHUS O TEOMETPUU KaK YaCTH MHPOBOH KyJbTYpbl U OCO3HaHUE €&
B3aMMOCBSI3H C OKPYXKaIOLIUM MUPOM;

— (opmupoBaHue mNpeacTaBIeHUs O MHOTOTPAaHHHMKAX M TeJNaX BpAaIICHUS Kak O Ba)KHEHIIMX
MaTEMAaTUYECKUX MOJEJSIX, IO3BOJLSIIOIIMX ONMCBHIBATh M M3y4yaThb pas3HbIE SIBIECHUS
OKPY’KaIOILEro Mupa;

— ¢opMHupoBaHHME YMEHMS pacro3HaBaTh Ha YepTekKax, MOAENAX U B peajlbHOM MHpe
MHOTI'OI'PaHHUKH U TEJIa BPAILECHUS;

— OBJIAJICHHE METOJaMH pELIEHHUsS 3aJady Ha MOCTPOEHUS Ha M300PaKEHUSIX MPOCTPAHCTBEHHBIX
uryp;

— (opMHpOBaHUE YMEHHUS OINEPUPOBATH OCHOBHBIMHM MOHSTUSIMHU O MHOIOTPaHHHMKAaX W Tejax
BpallleHUsl U UX OCHOBHBIMM CBOICTBaMU;

— OBJIQJICHUE aJITOPUTMaMU PEIIEHUsI OCHOBHBIX TUIIOB 3a/1a4; (OPMUPOBAHUE YMEHUS ITPOBOIUTD
HECJIOKHBIE JI0OKa3aTeIbHbIE PACCYKIEHUS B XO/J€ PELUICHUsI CTEPEOMETPUYECKUX 3a/1ady U 3a]a4
C MPAKTUYECKUM COZECpPKAHUEM;

— pa3BUTHE HMHTEIUIEKTYaJbHBIX W TBOPUECKHX CHOCOOHOCTEH OOydaroummxcs, Mo3HaBaTEIbHOMN
aKTUBHOCTH, M CCIIEA0BATEIbCKUX YMEHUMN, KpPUTUIHOCTH MBILIJICHHUS;

— (opmupoBanre  (GYHKIMOHAIBHOH  TIpPaMOTHOCTH, pEJIEBAHTHOH  TIE€OMETpUH:  YMEHHE
pacrio3HaBaTh MPOSIBIIEHUS T'€OMETPUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHBIX KU3HEHHBIX CUTYalUsAX U MPU U3YYEHUU OPYTHX y4eOHBIX IMPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpHOCTeH, (opMyIMpoBaTh HMX Ha S3bIKE T'€OMETPUU U CO37aBaTh
reoMeTpudYecKrue MOJIEIH, IPUMEHITh OCBOCHHBIN I'€OMETPUUYECKUI ammapar sl perieHus



[IPaKTUKO-OpU EHTU POBAHHBIX 3aJ1a4, UHTEPIPETUPOBATH U OL[EHUBATH I10JyUYEHHbIE PE3YIIbTATHI.

[IpuopureTHBIMM 3amadyaMH Kypca T€OMETpUM Ha YIrJIyO0Ja€HHOM YpPOBHE, DACIIMPAIONIMMH U
YCUJIMBAIOIUMU Kypc 6a30BOr'0 YpOBHS, SIBISIOTCS:

— pacUIMpeHHe IMPEeCTaBJICHUS O I'eOMETPUHM KaK 4aCTH MUPOBOH KyJIbTypsl U (popMUpOBaHUE

OCO3HAHUS B3aUMOCBS3U I€OMETPHUH C OKPYXKAIOIIUM MUPOM;

— (opmMHpoBaHHE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIHMX
MaTeMaTHUYECKUX MOJENAX, IMO3BOJSIIOIIMX ONUCHIBATh W HM3ydaThb pa3Hble SBJICHUSA
OKPY’KaIOIIEro MUpa; 3HaHUE MOHATUHHOIO amnmnapara 1o paszaeny «CTepeoMeTpus» HIKOJIbHOT O
Kypca T€oMeTpuu;

— (opMHpOBaHNHE yMEHUS BJIaJeTh OCHOBHBIMU MOHATUSAMH O NMPOCTPAHCTBEHHBIX (QUTYpax M HX
OCHOBHBIMH CBOWCTBaMH; 3HaHUE TeopeM, (GOpMYJI M YMEHHE HX TNPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI U HAXOIUTh HECTAHIapPTHBIE CIIOCOOBI PELICHNUS 3a/1a4;

— (dopMHpOoBaHME YMEHHUS pACIO3HABATh Ha 4YEPTEXKax, MOJIEIIX M B pPEaJTbHOM MHpE
MHOT'OI'PaHHUKH U TeJla BPALllEH!Us; KOHCTPYHPOBATh F'€OMETPUUECKHE MOJIENIH;

— (QopMHupoBaHHE NOHMMAHMSI BO3MOXXHOCTH aKCHOMATHYECKOTO IMOCTPOEHMSI MAaTEMaTHUYECKUX
TeopHil; popMUpOBaHUE IOHUMAHUS POJIM AKCHOMATUKH NP IIPOBEACHUU PACCYKIEHU;

— (QopMHupoBaHUE YMEHHUS BJIaJI€Th METOIAMHU JI0KA3aTEIbCTB U aJITOPUTMOB PEIICHUS; YMEHUS UX
IIPUMEHSATh, NPOBOJUTHL J10KAa3aTEJIbHBIE PACCYXKIECHUA B XOIE PELIEHMS] CTEPEOMETPHUUYECKUX
3aJjady M 3aJa4  C IPAaKTUYECKUM CoaepkaHueM; (OopMHUpOBaHHE IPEACTABICHUA O
HEOOXOJUMOCTH JI0Ka3aTeNbCTB IPU OOOCHOBAHMM MATEMAaTUYECKMX YTBEPXKACHUH M poju
AKCUOMAaTUKH B IIPOBEJECHUU IE€IYKTUBHBIX pPacCy XJIE€HH,

— Dpa3BUTHE U  COBEPIICHCTBOBAHUE MHTEUIEKTYaJbHBIX W  TBOPYECKHX CIIOCOOHOCTEH
o0yyarommxcs, I03HAaBaTENbHON aKTUBHOCTH, HCCIEI0BATENIbCKUX YMEHHH, KPUTUYHOCTH
MBIIJIEHUS, UHTEpECa K U3YUEHHUIO TEOMETPUH;

— (QopmupoBaHue  (QYHKIMOHAJIbHONH TIPAaMOTHOCTH, PpEIEBAHTHOM TE€OMETpUU:  yMEHHUS
pacrio3HaBaTh TMPOSIBICHUS T'E€OMETPUYECKUX TMOHSTUH, OOBEKTOB U 3aKOHOMEpPHOCTEH B
peasbHBIX KU3HEHHBIX CUTYallUAX U IpU U3YYEHUH APYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJCIUPOBAHMUS peaabHBIX CHTyallWi, HCCIIECIOBAaHUS
MIOCTPOEHHBIX MOJIEEH, MHTEPIPETALUU [TOJIy4EHHBIX PE3YJIbTaTOB.

OcHoBHBIE copepkarenbHble TMHUN Kypca «['eomerpum» B 10—11 kmaccax: «MHOrorpaHHUKH»,
«I[Ipsimple M nIOCKOCTM B mpocTpaHcTBe», «Tema BpameHus», «BeKTopel M KOOpPAMHATHI B
IIPOCTPAHCTBE» «/IBMKEHUS B IPOCTPAHCTBE» (HA yriayOJieHHOM ypoBHe). PopMHpOBaHUE JTOTMUECKUX
yYMEHUI pacnpenensercs He TOIbKO M0 COAepKaTeIbHbIM JIMHUAM, HO U 10 roJaM 00y4eHUs! Ha YPOBHE
CpemHero o0IIero oopa3oBaHumsl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yuebHOM naHe Ha U3ydeHHE reoMeTpru Ha 6a30BoM ypoBHe otBoauTcs 102 yaca: B 10 kiacce, —
68 yacoB (2 gaca B Henento), B 11 kiacce — 34 gaca (1 gac B Henedio ).

Ha uzyuenue yue6HOro xypca «l'eomerpusi» Ha yriayoJjeHHOM ypoBHe oTBoautcs 204 yaca: B 10
kiacce — 102 vaca (3 yaca B Henemo), B 11 kimacce — 102 gaca (3 yaca B HEei0).

IHJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATbBI OCBOEHUA
CUHXPOHU3UPOBAHHOM MPOT'PAMMBI KYPCA «'EOMETPHSI» 10 KJIACC



[IpenmeTHbIE peE3yabTaThl HM3Yy4E€HHS TIE€OMETpUM Ha 0a30BOM YpOBHE OpPUEHTHPOBAHbl Ha

AOCTUKCHUEC YPOBHA MaTeMaTHUICCKON rpaMOTHOCTH, HCO6XOZ[I/IMOFO AJIg YCIICHIHOI'O peIICHHUA 3a/1a4 B

peasibHOM JKU3HU U CO3JJaHUE YCIOBHM [l UX OOIIEKYJIbTYPHOIO Pa3BUTHS.

OcBoenue yuyeOHoro kypca «l'eomerpus» Ha 06a30BOM YpOBHE cpenHero o0Iiero obpa3zoBaHUs

JOJDKHO o0ecrneynBaTh AOCTHXKCHUC CIICAYIOIUX MPECAMETHBIX O6pa3OBaTCJ'II>HI)IX PE3YIbTATOB:

Ha 0a3oBom ypoBHe

OmnepupoBaTh HOHATHIMHU: TOYKA, IPSIMast, ITNIOCKOCTb.

[TprMeHATh aKCHOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX MPU PEUICHUH T€OMETPUYECKUX
3ajad.

OmnepupoBaTh NOHATHIMU: TaPATIIEIFHOCTh M NEPIEHANKYISPHOCTD MPSIMBIX U IMIIOCKOCTEH .
KnaccudunupoBaTs B3auMHOE pacroiokeHHe MPSAMBIX U MI0CKOCTEH B MPOCTPAHCTBE.
OmnepupoBaTh MOHATHSAMH: IBYTPaHHBIN YTrOJ, TPaHH ABYT'PAHHOTO yria, pedpo IBYrpaHHOTO
yria; TUHEHHBIN yroJ IBYTpaHHOr0 yIiia; rpaycHas Mepa JBYTpaHHOIO yrja.

OnepupoBaTh TMOHATUSMHU: MHOTOT'PAaHHUK, BBITYKJIBIH M HEBBIIYKJIBIH MHOTOI'PAaHHUK,
3JIEMEHTBl MHOT'OI'PaHHHKA, IPABUJIbHBII MHOT' OIpaHHHUK.

Pacrio3HaBaTh OCHOBHBIE€ BHUJABI MHOI'OI'PAaHHUKOB (NMHMpaMuia; IpU3Ma, MPSMOYTOJIbHbIHI
napajieaenunesn, Kyo).

Knaccu¢unupoats MHOMOIpaHHUKH, BBIOMpas OCHOBAaHUSA AJs Kiaccu(uKanuu (BBITYKIIbIE
U HEBBINYKJbIE MHOIOI'PDaHHMKH;, IPAaBUJIbHbIE MHOIOI'DAaHHHMKH; IpSIMble U HAKJIOHHBIE
IPU3MBI, apaJJIeIenuIeabl).

OnepupoBaTh HOHATHAMHU: CEKYIIast MIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB.

OOBACHATH MPUHIUIIBI TOCTPOSHHSI CEUEHUH, UCTIONb3Ysl METOJ CJIEIOB.

CTpouTh ceyeHUs MHOTOI'PAaHHUKOB METOAOM CIIE0B, BBIIOJHATH (BBIHOCHBIE) MJIOCKHE
YEepTEeKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y.

PemaTh 3a7aun Ha HaXOXKACHUE T€OMETPHUYECKUX BEIMYMH MO 00pasliaM WM aJropuTMaM,
MPUMEHS S U3BECTHBIE AHATMTUYECKHE METObl MPU PEIISHNH CTaHJapTHBIX MaTeMaTHUYECKUX
3a]]a4 Ha BBIYHCIICHUE PACCTOSHUN MEXKIY BYMS TOUYKAMH, OT TOUKHU A0 MPSIMON, OT TOUKH
J10 TUTIOCKOCTH, MEX/1y CKPEIMBAIOIUMUCS MPSIMBIMH.

PemaTh 3a7aum Ha HAXOXKACHUE TE€OMETPHUECKUX BEIMUMH MO 00paslaM WM alrOpuTMaM,
MIPUMEHSS U3BECTHBIE AHATTUTUYECKUE METO/IbI TP PEIICHUH CTaHIaPTHBIX MAaTeMaTUYECKUX
3aJlady Ha BBIYMCIIEHUE YIJIOB MEXAY CKpEIIMBAIOLUIMMUCH MPSAMBI- MU, MEXIY NPAMOH U
IUIOCKOCTBIO, MEX/Ty INIOCKOCTSIMM, ABYT'PaHHBIX YTJIOB.

Bbrauciate 00bEMBI M TIJIOMIAZM MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma, MUpaMUaa)
IpUMeHEeHUuEeM (OopMyJI; BBIYUCIATH COOTHOLIEHHS MEXKIYy IUIOLAAsIMH IOBEPXHOCTEH,
00bEMaMH 1O100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHAMU: CUMMETPHUSI B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUH;
LEHTP, OCh U IJIOCKOCTh CUMMETPHUH (DUTYPBI.

M3Bnekatb, NnpeoOpa3oBbIBATh M HMHTEPIPETUPOBATH HH(OPMAIMIO O MPOCTPAaHCTBEHHBIX
reoMeTpudecKkux (GUrypax, IpeACcTaBICHHYIO Ha YepTexax U pUCYHKAX.

[lpumeHsaTs reomerpuueckue  GakThl Ui PELICHHUS  CTEPEOMETPUUYECKUX  3ajad,
MPEANOJaralolMX HECKOJIbKO MIAroB PEIIEeHUs, €CIIU YCIOBHs MPUMEHEHUS 3a/1aHbl B SBHON
dopme.

[IpumeHATH mpocTelle MNpOorpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CHCTEMBI IIPU PELIEHUH CTePEeOMETPUYECKUX 3a1ad.

[IpuBOmUTH mNpHMEpPHl MaTEMAaTHYECKHMX 3aKOHOMEPHOCTEH B MpUpPOJAE U JKU3HH,



pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

IIpuMeHATe NOJy4EHHBIE 3HAHMWA HAa IPAKTUKE: AHAIM3UPOBATH pEAJbHBIE CHTyallUd H
IPUMEHATh UM3Y4YEHHBIE IIOHATUS B IpOLlECCe IIOMCKAa PpEIIEHUs MaTeMaTHUYECKH
chOopMyJIMPOBAHHOM MPOOJIEMbI, MOAECTUPOBATh PEaJIbHbIE CUTYallUd Ha SI3bIKE€ F€OMETPHH,
HCCIIEI0BATh IIOCTPOEHHBIE MOAEIN C UCIIOIb30BAHUEM T'€OMETPUYECKUX IMOHIATHHA U TEOPEM,
anmapata ajareOppl; pelaTb IPaKTUYECKUE 3aJaud, CBA3AHHBIE C HAXO0XKIECHUEM
reOMETPUYECKUX BEJIMUHH.

Ha yray0siennom ypoBHe

CB00OOIHO OMEpUPOBATH OCHOBHBIMU MOHSITUSIMU CTEPEOMETPUU TIPU PEIICHUH 3a7ad U
MPOBEICHUN MAaTEMAaTHIECKUX PACCYKICHUH.

[TpuMeHSATh aKCHOMBI CTEPEOMETPHUH W CJEICTBUS W3 HUX MPHU PEIICHUH TeOMETPHUYICCKHX
3a/ay.

KnaccudunupoBaTh B3aIMHOE PacHONOKEHUE MPSIMBIX B MPOCTPAHCTBE; TUIOCKOCTEH B
MPOCTPAHCTBE; MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

CB0OOAHO OmepupoBaTh MOHATUSAMH, CBS3aHHBIMU C yrjaMH B MPOCTPAHCTBE: MEKIY
MPSMBIMH B IPOCTPAHCTBE; MEXKIY MPSIMOM U MIIOCKOCTHIO.

CB00OIHO OTIEpUPOBATH MOHATHSIMH, CBI3AHHBIMUA C MHOTOT'PaHHUKAMHU.

CBOOOMHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (TIpU3Ma, MHPaAMHUJA,
MPSMOYTOJILHBIN Mapaenenumnes, Kyo).

KrnaccudunmpoBats MHOTOrpaHHUKH, BBIOMPAst OCHOBAHUS JJIsI KJIaCCHU(PUKAIIH.

CBoOOIHO omepupoBaTh MOHSATHSIMH, CBSI3aHHBIMU C CEUYEHHEM MHOTOTPaHHHKOB
MJIOCKOCTBIO.

BrImonHATh mapaienbHoe, MEeHTPaIbHOE U OPTOrOHaIbHOE MPOCKTUPOBaHUE (UTYP Ha
TUIOCKOCTB; BBITIOJIHATH N300paskeHus (pUryp Ha MmiIoCKOCTH.

CTpouTh ceueHUss MHOTOIPAaHHUKOB Pa3IMYHBIMUA METOJ/IaMH, BHITIOJIHSTH (BHIHOCHBIE)
TUIOCKU € YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEpPXY, COOKY, CHU3Y.
BeruucnsaTe  miom@aM  MOBEPXHOCTEW  MHOTOTPAaHHHMKOB — (MpU3Ma,  MUPAMHJA),
Tr€OMETPUYECKUX TEJ C IPUMEHEHUEM (POpPMYIIL.

CB00OTHO OMEepUpPOBaTh MOHIATHAMHU: CHMMETPHSI B IIPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh
CUMMETPUH; IIEHTP, OCh U INIOCKOCTh CHMMETPHH (PUTYPBI.

CB0OOHO omepupoBaTh MOHITHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpPAMHATaM B
MIPOCTPAHCTBE.

BhINONMHATH 1eHCTBUS HAJl BEKTOPAMH.

Pemate 3amaum  Ha JJOKa3aTENbCTBO MaTEMaTHMYECKHX OTHOUICHHMM UM HaXOXICHHE
reOMETPUUYECKUX BEIUYUH, MPUMEHSS W3BECTHBIE METOJbI MPU PEIICHUU MaTeMaTH4eCKHX
3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CJI0KHOCTH.

[IpumensaTs mpocTEWIIME MPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3aa4.

N3Bnekath, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATh HHOOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUIECKUX (UTYpax, MPEACTABICHHYIO HA YePTEXKaxX U PUCYHKAX.

[IpuMeHATh TONyYEeHHbIE 3HAHWS Ha TMPAKTUKE: CPAaBHUBATh W aHAJIM3UPOBATH peasbHbIE
CUTYaIluH, MPUMEHSITh U3YYCHHBIC MOHATHS B IMPOIECCE MOMCKA PEHICHHS] MaTeMaTHYEeCKH
cOopMyIMPOBAHHON MPOOJIEMBI, MOACTHUPOBATh pPealibHbIe CHTYAIlUU HA S3bIKE T€OMETPHH,
HCCJIeI0BAaTh TOCTPOECHHBIE MOJIENIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHITUH U TEOpEM,
ammapata anreOpbl; pemaTh MPaKTUYecKue 3a/1auu, CBS3aHHBIE C HAXOXKIECHUEM



F€OMETPUYECKUX BEIHYHH.
HmeTh npeacTaBiieHus: 00 OCHOBHBIX ATanax pa3BUTHS F€OMETPHH KaK COCTaBHOM 4acTu
dbyHIaMeHTa pa3BUTHUS TEXHOIOTUH.

IHIJTAHUPYEMBIE ITPEJMETHBIE PE3YJbTATbBI OCBOEHUA

CUHXPOHW3UPOBAHHOMN MPOT'PAMMBI KYPCA « 'TEOMETPHUSI» 11 KJIACC

[IpenmeTHBIE pe3yiabTaThl HM3Yy4EHUS TeOMETpUM Ha 0a30BOM ypOBHE OpPUEHTHPOBAHBI Ha

AOCTUXKEHUEC YPOBHA MaTeMaTUIEeCKON rpaMOTHOCTH, HGO6X0}II/IMOFO AJIg YCICIIHOI'O pEIICHUA 3a/1ad B

peasbHOM KU3HU U CO3/IaHUE YCIOBUM JIJIsl UX OOLIEKYJIbTYPHOI'O pa3BUTHU.

OcBoenne yuyeOHOro Kypca «l'eomerpusi» Ha 0a30BOM YypOBHE CpemHEro oomero o0pa3oBaHUS

JIOJPKHO 00€CIeunBaTh JOCTHXKEHNE CIEAYIOINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB!

Ha 6a3oBom ypoBHe

OnepupoBarh NOHATUAMU: TOUKA, IPSIMasi, IIOCKOCTb.

[TprMeHATh aKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX MPU PEIICHUH T€OMETPUYECKUX
3ajgad.

OnepupoBaTh NOHATUSIMU: APAIIIEIBHOCTD U NEPIEHIUKYJIIPHOCTD IPSIMBIX U IIIOCKOCTEH.
KnaccudunupoBaTs B3aUMHOE PaCIONI0KEHHUE MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
OnepupoBaTh NOHATUSAMU: IBYIPaHHBINA YIroJl, TPaHU JBYTPaHHOI'O yrija, pedpo IBYIpaHHOT O
yIila; TMHEWHBINA YroJl IBYTPAaHHOIO yria; FpajayCHasi Mepa ABYTPaHHOIO YIJIA.

OnepupoBaTh TOHSATUSMHU: MHOTOI'PAHHUK, BBIMYKIBIA M HEBBITYKIbI MHOTOTPAaHHUK,
AJIEMEHTBl MHOT OTpaHHUKA, TPABUJIbHBII MHOT' OI'PaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TMHpaMHa; MPU3Ma, HPIMOYTOJbHBIHA
napasuienenurnen, Kyo0).

KrnaccuunupoBats MHOTOIpaHHHUKH, BBIOWpasi OCHOBAHUS JJISI KiIacCH(UKAUHU (BBITYKIIbIC
U HEBBINYKJIbIE MHOTOTPAaHHUKH; IPAaBUJIbHbIE MHOIOTPAaHHUKHU; MPSMBIE U HAKJIOHHBIE
IIPU3MBI, TapaJIEIEIUIIEABI).

OnepupoBaTh NOHATUAMHU: CEKYIIas MJIOCKOCTh, CEYEHNE MHOTOT PAHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUM, UCTIOIb3YSI METOJ CIIEIOB.

CTpouTh ceyeHHs MHOTOI'PAaHHUKOB METOAOM CIIE0B, BBINOJHATH (BBIHOCHBIE) MJIOCKHE
YEepTEKU U3 PUCYHKOB IPOCTHIX O0BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHH3Y.

Pemath 3aaun Ha HaXOXXJE€HHE T'€OMETPUYECKUX BEJMYMUH MO oOpasliaM WM alropuTMam,
MPUMEHSS U3BECTHBIE aHAIMTHYECKHE METOABI MPH PEIIEHNH CTaHAAPTHBIX MaTeMaTHYECKHX
3a]a4 Ha BBHIYMCIICHHE PACCTOSHUN MEXAY IBYMs TOUKAMH, OT TOYKU A0 MPSIMON, OT TOUKHU
JI0 TUIOCKOCTH, M@Ky CKPEINBAIOIIUMUCS MPSIMBIMH.

Pemath 3agaun Ha HaXOXJCHHE T'€OMETPUUYECKUX BEIMYMH 110 00pa3liaM WM aJrOPUTMaM,
IPUMEHSS U3BECTHBIE AHAIMTUUECKHUE METO/BI NIPH PEIIEHUHN CTaHAAPTHBIX MAaTeMaTHUECKUX
3aJa4 HA BBIYHCIICHHE YTJIOB MEXKIY CKPEIIMBAIOIIMMUCS MPSAMBI- MU, MEKIY HPSIMOU H
IUIOCKOCTBIO, MEXKY TUIOCKOCTSIMU, JBYTPAHHBIX YTIIOB.

Bbruncnsate 00bEMBI U IUIOLIAAM MOBEPXHOCTEH MHOIOIPAHHUKOB (IIpU3Ma, MUpaMHia) C
npuMeHeHueM (opMyJ; BBIUUCIATH COOTHOLIEHUS MEXKIy IUIOMAASIMU ITOBEPXHOCTEH,
00bEMaMu MOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHIMH: CHMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U MIIOCKOCTh CUMMETPUH;
IIEHTP, OCh U MJIOCKOCTh CHMMETPHH (DUTYPHI.

N3Bnekartp, mpeoOpa3oBbIBATh W HWHTEPHPETUPOBATh MH(POPMAIUIO O MPOCTPAHCTBEHHBIX



reoMeTpuuecKux (Gurypax, IpeCTaBICHHYIO Ha UEPTEKaxX U PUCYHKaX.

[TpumenaTe reomerpuueckue (GakThl A pElIeHUs  CTEPEOMETPUYECKUX  3ajad,
MPENOJIArafoIIuX HECKOJIbKO IIArOB PEIICHUs, €CIIU YCIOBUS MPUMCHECHUS 3aJ]aHbl B SBHOM
dopme.

[IpumeHsaT, NpOCTEHllIME NPOrPaMMHBIE CpPEACTBA M BJIEKTPOHHO-KOMMYHUKAIIMUOHHBIE
CHCTEMBbI IPU PEIICHUH CTEPEOMETPUUYCCKIX 3a/1au.

[IpuBoauTh mNpUMEpPbl MaTEMaTHYECKMX 3aKOHOMEPHOCTEH B MPUPOLE U KHU3HH,
pacro3HaBaTh MPOsIBIIEHHE 3aKOHOB I'€OMETPHH B UCKYCCTBE.

IIpuMeHsATP NOJNyYEHHBIE 3HAHWA HAa NpPAKTUKE: AHAIM3MPOBATH pEAJbHBIE CHUTyallUd H
MNMPpUMCHATDH HU3Yy4YCHHBIC IIOHATHUA B mponecce IIOHNCKa peIICHUA MaTEMAaTU4YCCKU
chOpMyITUPOBAHHON TPOOJIEMbI, MOACIMPOBATh pEajbHBIC CUTYaIllMd Ha SI3BIKE TCOMETPUH,
HUCCIICA0BATDh ITOCTPOCHHBIC MOACIN C UCIIOJIb30BAHUECM I'€COMETPUICCKUX MOHSTHHN U TCOPEM,
arapara anre6pbl; peuiaTb IMPAKTUICCKUEC 3aaa4u, CBA3aHHBIC C HaxXO0XIACHHEM
reoOMCTPUICCKUX BCJIMYNH.

Ha yrany6sennom ypoBHe

CB0OOOIIHO OIEepUpPOBATh OCHOBHBIMU MOHATUSMU CTEPEOMETPHUH MPU PEIICHUH 3a7a4 U
MPOBEICHUN MaTEMAaTHUECKUX PACCYKICHHIA.

[IprMeHsAT, aKCMOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPH PEIICHUH T€OMETPUY €CKUX
3ajad.

KrnaccudunmpoBats B3auMHOE pacnoyioKEHUE MPSMBIX B MPOCTPAHCTBE; IIOCKOCTEH B
MIPOCTPAHCTBE; MPSAMBIX U TIIOCKOCTEH B TPOCTPAHCTBE.

CB0OOOIHO OmepupoBaTh MOHITHUSMHU, CBSI3aHHBIMH C YrjlaMHd B MPOCTPAHCTBE: MEXKIY
MPSIMBIMH B IIPOCTPAHCTBE; MEXIY MPSAMOU U TIOCKOCTBIO.

CB00OIHO OTIEpUPOBATH MOHATHSIMH, CBI3AHHBIMUA C MHOTOT'paHHUKAMHU.

CBOOOHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB  (IpU3Ma, MNHpPaAMHUJA,
IPSIMOYTOJIbHBIN Mapaliienenumnen, Kyo).

KrnaccudummpoBats MHOTOrpaHHUKH, BEIOMPAst OCHOBAHUS JJTsI KJIaCCH(PUKAIIIH.

CBoOOMHO omepupoBaTh TMOHATHSIMH, CBSI3aHHBIMH C CEYCHMEM MHOTOTPAaHHUKOB
MJIOCKOCTBIO.

BrImoyHATh mapaiienbHoe, IMEeHTPaJbHOE U OPTOrOHAIbHOE MPOCKTUPOBaHUE (UTYP Ha
MJIOCKOCTD; BBIMOJHATH U300pakeHust GUTyp Ha IIIOCKOCTH.

CTpouTh ceueHUss MHOTOIPaHHUKOB Pa3JIMYHBIMUA METO/IaMH, BHIMOJIHSITH (BHIHOCHBIE)
MJIOCKHE YePTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD: BUJ CBEPXY, COOKY, CHU3Y.
BbluucnsaTe  TUIOmAAM  MOBEPXHOCTEH  MHOTOTPaHHHMKOB  (MpuU3Ma,  MUpaMUna),
reOMETPUYECKUX TEJl C IPUMEHEHHEM (popMyL.

CB0OOAHO OMEpUpPOBATH MOHITUSIMU: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh U IMIOCKOCTh
CUMMETPUH; IIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBI.

CB0OOOJIHO OIEepupoBaTh MOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpPaM U KOOpJAMHATaAM B
MPOCTPAHCTBE.

BoinonHsATs AeWCTBUS HAJl BEKTOPAMHU.

PemaTte 3amaum Ha J0KA3aTEILCTBO MAaTEeMATHYECKUX OTHOIICHWW W HAaXOXKJICHUE
r€OMETPUYECKUX BEJIIMYWH, MIPUMEHSST M3BECTHBIC METOABI MPHU PEIICHUA MaTeMaTH4eCKUX
3a/1a4 MOBBIIIEHHOTO ¥ BBICOKOT'O YPOBHS CJIOKHOCTH.

[IpumensaTs mnpocTelle MNporpaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUH CTEePEOMETPUUECKUX 3a/1a4.



— H3BnekaTb, mpeoOpPa3oBbIBATh M HHTEPIPETHPOBATH HHQPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuiecKux Gurypax, mpeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX.

— IIpuMeHsATh MOJy4YEHHbIE 3HAHHUS HA IMPAKTHKE: CPaBHUBATh M aHAJIM3UPOBATh peajibHbIC
CUTYalll¥, MPUMEHITh U3YYCHHBIC MOHSTHUS B TMPOIECCE MOMCKA PEHICHUS MaTeMaTH4eCKH
cOpMyJIMPOBAHHOM MPOOJIEMBI, MOACIUPOBATh peasibHble CUTYallUH Ha SI3bIKE '€OMETPUH,
HCCJIEZIOBATh MTOCTPOEHHBIE MOJIENIU C MCIOJIb30BAHUEM I'€OMETPUUECKUX MTOHATUH U TEOPEM,
anmapata aireOphl; pemaTb NpaKTUYECKWe 3aJaud, CBA3aHHbBIE C HaXOXKJICHUEM
T€OMETPUYECKUX BEITUIHH.

— Hwmets mpencraBiieHuss 00 OCHOBHBIX JTamax pPa3BUTHSA T'€OMETPUU KaK COCTaBHOM YacTH
(dyHIIaMeHTa pa3BUTHS TEXHOJOTHH.

COILEPKAHUE YYEBHOTI' O KYPCA «'EOMETPUS» B 10 KJIACCE
Ha 6a3oBom ypoBHe

[IpsiMbIe U MIIIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TOHSTUSI cTepeoMeTpuH. Touka, mpsiMasi, MIOCKOCTb, IpocTpaHcTBO. IloHsTHE 00
AKCHOMAaTUYECKOM IIOCTPOCHUHU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUHM U CIEACTBHS W3 HUX.
B3anMHOE pacnosokeHue OpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIUECs, NapajulelIbHblE U
CKpEIIMBAIOIIM ECS MTPSIMBIE.

[TapamienbHOCTh MHpPsIMBIX M INIOCKOCTEH B IPOCTPAHCTBE: IApajUICIbHbIE IIpSAMBIE B
IIPOCTPAHCTBE, NAPAJLIENBHOCTh TPEX MPAMBIX, IAPAUICIBHOCTh MNPSIMOM M IIOCKOCTH. YTIJbl C
COHANPaBJICHHBIMU CTOPOHAMHU, YT OJ MEXAY MPSIMBIMU B MIPOCTPAHCTBE.

[TapamienbHOCTh MIIOCKOCTEN: MapajuleNIbHbIE IUIOCKOCTH, CBOMCTBA MAPAJIICIIbHBIX MIOCKOCTEN.
[IpocTeiimme mpocTpaHCTBEHHbIE (PUTYpPhI HA MIIOCKOCTHU: TETPasdAp, KyO, mapassienenumnes, IoCTpoeHne
CEYEHHUH.

[lepneHAMKYISPHOCTh MPSAMONW M TUIOCKOCTHU: TEPIEHIUKYJSAPHbIE MpsIMble B MPOCTPAHCTBE,
MpsIMbIE MapajlieNbHbIe U MEepHeHIUKYISIPHbIE K TUIOCKOCTH, TPU3HAK MEPIEHIUKYISIPHOCTH MPIMON U
IJIOCKOCTH, TEOPEMA O NPSAMOW NEPHEHIUKYISIPHOUIIIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIrOJ MEKIY
IpsIMOM M IUIOCKOCTBIO, ABYTPAHHBIM YroJI, JIMHEHHBIM yroja AByrpaHHoro yria. llepnenmukyisp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKU O IJIOCKOCTH, PACCTOSIHUE OT HPSAMOW 10 MJIOCKOCTH, INPOEKLIHS
¢urypel Ha IUIOCKOCTh. [lepmeHANKYIAPHOCTh MIOCKOCTEH: MPHU3HAK MEPHEHIUKYISIPHOCTH IBYX
mrockocren. TeopeMa 0 TpEX NepHEeHAUKYIIPAX.

MHororpaHHUKH

[TonsiTne MHOTOrpaHHMKA, OCHOBHBIC SJIEMEHTHI MHOTOIPAaHHMKA, BBIMYKJIBIE W HEBBIMYKIIbIE
MHOT'OTPaHHHUKH, pa3BEPTKAa MHOT OTPAaHHHKA.

[Ipu3ma: n-yronpHas mpusMma, T'paHd U OCHOBAHUS NPU3MBbI, MpsMas U HAKJIOHHAs MPU3MBI,
OOKOBasi UTIOJHAS TOBEPXHOCTH MPU3MBI.

[Mapannenenunen, mpsaMOyroibHbIA mapasenenunen denepanpHas pabodas mporpaMma [ ero
cBoiictBa. [lupammma: N-yroinpHash muUpaMuja, TPAaHU U OCHOBAHUE MUPAMHJBI, OOKOBas M TOIHAs
MIOBEPXHOCTh NUPAMMJbI, MpPaBUIIbHAS W yCEUEHHAs NUpaMuaa. DJIEMEHTbl MPU3Mbl U MHPAMHBIL.
[IpaBunbHBIE MHOTOTPAHHUKU: TOHSATUE TMPABUJIBHOI'O MHOTOI'PAaHHHMKA, MpaBUJIbHAs NpU3Ma U
MpaBUjIbHAs MUpaMUa, IPaBUIbHAS TPEYTOJbHAs TUpaMUAa U MPaBUIbHBINA TETPadap, KyO.

[IpencraBnenrieo MpaBUIBHBIX MHOTIOIPaHHUKAX: OKTa’ap, AojaeKka’ap U uxocadap. CedeHus
MIPU3MBI U TMPAMU/IBI.

CI/IMMeTpI/IH B IPOCTPAHCTBE: CUMMCTPUA OTHOCUTCIILHO TOYKH, HpSIMOﬁ, IUIOCKOCTH. DJIEMEHTHI



CUMMETPHUH B MMpaMuax, Napasuieienuneaax, IpaBuIbHbIX MHOIOTpaHHUKAaX. BhIunciaeHue 311eMeHTOB
MHOT'OTPaHHUKOB: p&0pa, 1UaroHaIu, yIisl.

[Inomane OOKOBOM NOBEPXHOCTM U TOJHOW TOBEPXHOCTH MPSIMOM MPU3MBI, IIJIOLIAJb
OCHOBaHMI, TeopeMa O OOKOBOH MOBEPXHOCTH MpsAMOM npu3Mbl. [lnomans G0KOBOW MOBEPXHOCTH U
MOBEPXHOCTH NPAaBUJIbHOW MUPAMUJIbl, TEOpeMa O IJIom@aau yceu€HHON mnupamuabl. IloHstue 00
00béme. O0bEM MUpPaMUIbL, TPU3MBI.

[TonoGHbIe Tena B npocTtpaHcTBe. COOTHOMICHUS MEXKIY TUIOMIAIIMU ITOBEPXHOCTEN, 00bEMaMu
IMOOOHBIX TEII.

Ha yray0siennom ypoBHe

IIpsimble 1 IIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TTOHATHUS cTepeoMeTpuu. Touka, mpsimasi, TIIOCKOCTh, TpocTpaHcTBO. [lonHsATHE 00
AKCHOMAaTUYECKOM IIOCTPOECHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIECICTBUS U3 HUX.

B3auMHOE pacrnonokeHue HpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUecs, apaulesIbHbIE U
CKpemmBaromuecs npsaMble. [Ipu3Hakum ckpemmBaromuxcss NpsaMbIX. [lapamienbHOCTs NPSAMBIX H
IJIOCKOCTEW B MPOCTPAHCTBE: MapajuleiIbHbIE NPSAMBIE B IPOCTPAHCTBE, MAPAILICIBHOCTD TPEX NMPSIMBIX,
NapajuleabHOCTh NPAMOM U mockocty. IlapaniensHoe U HEHTpalbHOE IPOEKTUPOBAHNE, U300paKeHHE
¢uryp. OcHOBHBIE CBOMCTBA NapajulesIbHOrO MpoeKTupoBanus. M3o0paxxenue guryp B mapamienbHOR
IIPOCKIMHU. YINIBI C COHAIpPaBICHHBIMM CTOPOHAaMH, YIrOJ MEXKIy NpSAMBIMH B IIPOCTPAHCTBE.
[TapamienbHOCTD IJIOCKOCTEN: MTapaJlIeIbHbIE INIOCKOCTH, CBOMCTBA MapaJlIeIbHBIX INIOCKOCTEH.

[Ipocreiiimme NpOCTpaHCTBEHHbIE (GUIYyphl HA IUIOCKOCTH: TETPasAp, Mapauiesenuner,
oCTpoeHue ceueHuil. IlepneHauKyasspHOCTh NPAMON M IJIOCKOCTH: NEPIEHIUKYJISIPHBIE IpPsSIMblEe B
IIPOCTPAHCTBE, MpAMBIE  MapajulelbHble W IEPIEHAUKYISAPHBIE K  IJIOCKOCTH,  IIPU3HAK
MEPIEHIUKYJSIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpeMa O MpPsSMON MNEPHEHAUKYJSAPHONW TIIOCKOCTH.
OproronansHoe npoekTupoBaHue. [lepneHanKyIsp U HAKIOHHBIE: PACCTOSIHUE OT TOYKU JI0 IJIOCKOCTH,
paccTossHUE OT MPSAMOW JO IUIOCKOCTH, IMPOEKIUS (UTYyphl Ha IUIOCKOCTh. [leprneHauKyIsipHOCTh
IJIOCKOCTEN: NMIPU3HAK MEPIEHAUKYIISIPHOCTH ABYX IIIOCKOCTER. Teopema o TpEX mepneH uKyspax.

VYIB!l B IPOCTPAHCTBE: YroJl MEKIY IPSAMON U INUIOCKOCTBIO, IBYTPaHHBIM YIroOJl, JIMHEHHBIN
yron JByrpaHHoro yriya. TpéxrpaHHbslii ¥ MHOrorpaHHble yribl. (CBONCTBa IJIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKUX M JABYTPAaHHBIX YIJIOB TPEXTPAaHHOro yriaa. Teopemsl
KOCHHYCOB M CUHYCOB J|JIsl TPEXIPAHHOT'O YIJIa.

MHororpaHHUKH

Bupl MHOrOrpaHHUKOB, pa3BEPTKa MHOrorpanHuka. Ilpusma: n-yroiapHas npusma, npsimasi u
HAaKJIOHHAs MpU3MbI, OOKOBas M IOJHAs TMOBEPXHOCTh Npu3Mbl. Ilapamnenenunen, mpsMoOyroJbHbIN
napajuleJienune] U ero cpoicrsa. Kparuailimme myTd Ha NOBEPXHOCTM MHOIOrpaHHMKA. Teopema
Oinepa. IlpoctpancTBenHas Teopema [ludaropa. ITupamuaa: n-yrosnpHas nupamupja, npaBUJIbHAs U
yceu€HHas mupaMuibl. CBoiicTBa pé0oep M OOKOBBIX I'PaHEH MPaBUIIBHON ITHPAMU/IBI.

ITpaBriIbHBIE MHOTOTpaHHUKU: IpaBUJbHAS MPU3Ma U IPaBUJIbHAs NUPaMMJIA, [IpaBUIIbHAL
TpeyrojibHas NHpamMHJIa M TpaBWIBHBIA  TeTpasap, KyO. IlpeacraBieHne O MpaBHIBHBIX
MHOT'OTPaHHUKAX: OKTa’p, JOAEKAdAP U UKOCAIP.

BrrancneHrne 51eMEHTOB MHOTOTPAaHHUKOB: p&Opa, AWaroHamu, yriel. llnomans OokoBO#M
MOBEPXHOCTH U TOJHOW MOBEPXHOCTH MPSMOM MPHU3MBI, IUIOHIAJb OCHOBAaHUH, TeopemMa O OOKOBOMH
MOBEPXHOCTH MpsiMOi mpu3Mbl. Ilnomans OOKOBOM MOBEPXHOCTH M IOBEPXHOCTH MPAaBHIILHOU
MApaMUbl, TEOPEMA O IUIOUIAIH YCEUEHHON MUPaMHUIbI.

CumMMeTpus B IPOCTPAHCTBE.



DJIEMEHTbl CHUMMETPUU NPABWIBHBIX MHOIOrpaHHUKOB. CHMMeETpuss B IPaBUIBHOM
MHOTOTPAaHHHUKE: CHMMETPHUS MapaJUleleNuNne1d, CUMMETPHUS MPaBUIbHBIX HPU3M, CUMMETPHS
MPaBUJIbHOW UPaMU/IbI.

BekTopsl 1 KOOpIUHATHI B MPOCTPAHCTBE

[ToHsTHSA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOI'O BEKTOpA, BEKTOPHI
KOJUIMHEAapHbIE, COHAIMPABJIEHHBIE U MPOTUBOIIOJI0KHO HANPaBJICHHBIEBEKTOPHI. PaBEHCTBO BEKTOPOB.
JIeficTBUS C BEKTOpAaMHM: CII0)KEHHUE U BBIYMTAHHWE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKECHUE
BeKTOpa Ha uuciio. CBoMCTBacIOXeHUsI BeKTOpoB. CBOICTBa YMHOKEHHs BeKTOpa Ha uucio. [lonstue
KOMIUIaHapHbI€ BEKTOpbI. [Ipu3HaK KOMILTaHapHOCTH TpPEX BEKTOpOB. [IpaBwiio mapasnnenenumena.
Teopema O pas3lnoOKEHHH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsMoyroseHas cucrema
KoopauHaT B mpoctpaHcTBe. KoopauHatel BekTopa. CBsi3b MEXKIYKOOpPIMHATaMHU BEKTOopa U
KOOpJMHATAMHU TOYEK. YTOJ MEXY BeKTopamu. CKallsipHOE IPOU3BEIEHNUE BEKTOPOB.

COILEPKAHHUE YYEBHOI'O KYPCA «'EOMETPUS» 11 KJIACCE
Ha 6a3oBom ypoBHe:

Tena BpameHus

[Munuaapuyeckass TMOBEPXHOCTh, O0Opa3ymooIllue NUIMHAPHYECKOH IOBEPXHOCTH, OCh
UWIMHIPUYECKON moBepXHOCTH. L{unuHap: ocHoBaHMs U OOKOBasi MOBEPXHOCTh, 00pa3yromiast U OCh,
IJI0IIA b OOKOBOMW M MOJHOW MTOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3yrolire KOHUYECKON TOBEPXHOCTH, OCh U BEpIIHA

KOHUYECKOW MoBepxHOCTH. KOHYC: OCHOBaHWE W BEpIIMHA, 00pa3yromias U oCh, IMJIOMAAbL OOKOBOH U

MIOJTHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yloIue U BEICOTa, OCHOBaHUS M OOKOBasi TOBEPXHOCTb.

Coepa u map: meHTp, paguyc, TUamerp, IUIOINAAb MOBEpXHOCTH cdepbl. B3aumuoe

pacronoxenne cepbl u IUIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe, miomanb chepsl. M3odpaxeHne
TEJI BpallleHUsl Ha INIOCKOCTH. Pa3BEépTka HUIMHApPA U KOHYCA.

KomOuHanuu Ten BpameHust # MHOTOTPaHHUKOB. MHOTOrpaHHUK, OIMCAHHBIN OKOJIO CepHl,
cdepa, BOUCaHHAsI B MHOTOI'paHHUK, WK Teno BpauieHus. [lonstie 06 o0néme.

OcHoBHBIE cBOIicTBa 00bEMOB Tell. Teopema 00 00bEMeE MPSAMOYTOJFHOTO Mapasuiesenunena
u cneacTus u3 He€. OOBEM MHApa, KoHyca. O0BEM 1mapa U miomanb cQepsl.

[TonoOHble Tena B mpocTpaHcTBe. COOTHOUIEHHS MEXAY IUIOMIAAIMU TOBEPXHOCTEH,
00BEMaMH TOIOOHBIX TE.

Ceuenuss umiMHApa (MapajylelbHO U MEPHEHIUKYJSIPHO OCH), CEeYeHHs  KOHyca
(mapanenbHOe OCHOBAHMIO U MTPOXOJSIIEE Yepe3 BEPIINHY), CEYEHUS IIapa.

BekTopel M KOOpAMHATBI B MpPOCTpaHCTBE BeKTOp Ha MJIOCKOCTM M B IMPOCTPAHCTBE.
CnoxxeHrne M BbIUMTAHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. Pa3noxkeHue BekTopa mo TpéEM
HEKOMILIaHAapHBIM BekTopaMm. IIpaBuino nmapamnenenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEHCTBUM C BEKTOPAMH.

IIpssmoyronbHas cucremMa KOOpauHAT B npoctpaHcTtBe. KoopaumHatel BekTopa. IIpocreiimmue
3a/laud B KOOpAMHATaX. YTojl Mexay BeKTopamu. CKalipHOE NMPOU3BEIECHHE BEKTOPOB. BrruncieHue
YIJIOB  MEXIY MNpSIMBIMA M IUIOCKOCTAMH. KOOpPAMHATHO-BEKTOPHBIM METOJ MpU  PELICHUHU
r€OMETPUYECKUX 3a/1a4.

Ha yray6;1eHHOM ypoBHe



Tena Bpamienus.

[lonsTus:  uMAMHApPUYECKass IOBEPXHOCTb, KOHUYECKass IOBEPXHOCTh, cdepuyeckas
MIOBEPXHOCTh, OOpa3yroue mnoBepxHocTedl. Tema BpalieHUs: HUIMHAP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. BzammHoe pacnosiokenne c@epbl W TIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300paxenue Ten BpallleHUs Ha IUIOCKOCTH. Pa3BépTka mwmmHApa u koHyca. Cummerpusi cepsl u
niapa.

O6béM. OcHoBHBIE cBoMcTBa 00bEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBHOTO
napajuienenunena u ciaenctsus u3 He€. O0bEM NMpsMON U HAKJIOHHOM IPU3MBI, IIUIMH]PA, TUPAMHIbI U
koHyca. O0BbEM 1Iapa U MapOBOro CErMEHTA.

KomOuHanuu ten BpalieHus U MHOTOTpaHHMKOB. IIpu3Ma, BnucaHHas B IWIIMHAP, OMMCAHHAs
okono nmunuHapa. Ilepeceuenne cheps! u mapa ¢ miaockocTblo. Kacanue mapa u cdepsl MIOCKOCTHIO.
[loHsATHE MHOTOrpaHHUKA, OMMCAHHOIO OKOJIO c(epbl, chepbl, BIUCAHHON B MHOI'OIPaHHUK MJIU TEJIO
BpallleHUs.

[Inomane moBepxXHOCTH LMIMHIpA, KOHyca, Iouianb chepel u e€ uyacredl. Ilogobue B
npoctpancTBe. OTHOIIEHHE 00BEMOB, TJIOMIAAEH MoBepxHOCTel Mono0HbIX (uryp. IIpeobpasoBanue
noxo0usi, romoreTus. Pemenne 3a1a4y Ha MJI0CKOCTH € UCIOJIB30BAHUEM CTEPEOMETPHUUECKHX METO/IOB.

[TocTpoenue cedeHni! MHOTOIPaHHUKOB M TEJ BPALICHMs: CEYEHUs LMIMHApA (MapajuleabHO U
MIEPIIEHIUKYJIPHO OCH), CEYEHHUs KOHYyca (MapasuieIbHOe OCHOBAHUIO U MPOXOALIEe Yepe3 BEPIINHY),
CEUEHHUsl Ilapa, METOAbl MOCTPOCHUSI CEYEHUN: METOJ CIEAO0B, METOJ BHYTPEHHEro IMPOEKTHUPOBAaHUS,
METO/1 TepeHoca CEeKyIeH MIT0CKOCTH.

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE.

BekTopel B mpoctpanctBe. Omnepanuu Haja BeKTOpamMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOrO YyMHOXeHUsA. [IpsiMoyronpHas cucTeMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunater BekTopa. Paznokenune BekTtopa mo ©6asucy. KoopAMHATHO-BEKTOPHBIM METOA IMpHU
pELLIEHNU TEOMETPUYECKUX 3a1a4.

JIBM>KEHUS B TPOCTPAHCTBE.

JBuxenust mpoctpanctBa. Otobpakenus. J[BmwxeHus u paBeHCTBO ¢uryp. OOmme cBoiicTBa
JBUWKEHUN. Buapl [IBWKEHUN: IapajulelbHBIA IE€PEHOC, LEHTPalbHAs CUMMETpHUs, 3€pKaJbHAs
CUMMETPHS, IOBOPOT BOKPYT npsimoi. IIpeoOpazoBanus nonodus. Ilpsimas u chepa Ditnepa.



TEMATUYECKOE ITNTAHUPOBAHUE VYEBHOT'O KYPCA

10 KJIACC

Ba3oBblii ypoBenb (70 uacoB)

Yray6uaennsiii ypoBenb (105 yacoB)

Haspanwue pasnena (Temsl)
Kypca, (KOJTU4ECTBO YaCOB)

OcHOBHOE cofiepKaHNe

Hazpanue paznena (Tembl)
Kypca, (KOJTMYECTBO YaCOB)

OCHOBHOE COAEp/)KaHNE

Bgenenune B cTepeoMeTprro

(10 1)

OCHOBHBIE MTOHATHS CTEPEOMETPHH: TOUKa,
npsiMast, TNIOCKOCTb, TpocTpaHcTBo. [IpaBuia
1N300pa’keHUs HA PUCYHKAX: U300 paskeHUS
[UIOCKOCTEH, TapaIeNIbHBIX TPSIMBIX
(OTpe3KOB), CepeluHbI OTPE3KA.

[TonsTHS: MEepeceKaroyecs I0OCKOCTH,
repeceKaroIuecs npsaMas U II0CKOCTb.
3HAKOMCTBO C MHOT'OI'DaHHUKAMHU,
1300pa’keHe MHOTOTPaHHUKOB Ha PUCYHKaX,
Ha MPOEKIIMOHHBIX yepTexkax. HauanbHble
CBEJIEHUs 0 KyOe u mupaMujie, uX pa3BEPTKU U
Moz enu. CeueHns MHOIOI'PaHHUKOB.
[TonATHE 00 aKCMOMAaTUYECKOM IOCTPOECHUNU
CTEpEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CIIEAICTBHS U3 HUX

Beenenne
B crepeomerpuio (24 u)

OcHosnble npocmpancmeentvie ueypol.
[ToHSATHS CTEPEOMETPUH: TOUKA, IIpAMasi,
TUIOCKOCTB, TPOCTpaHCTBO. OCHOBHBIE
MpaBuIia H300PAKCHUS HA PUCYHKE
TUIOCKOCTH, TTAPAJUIETbHBIX MPSIMBIX
(OTpE3KOB), CepeAMHBI OTPE3KA.

[ToHsITHS: IepeceKarorecs MIOCKOCTH,
nepeceKaronmecs npsmMasi 1 II0oCKOCTb;
MOJTYIPOCTPAHCTBO.

MHororpaHHUKH, H300pakxeHHe
MPOCTEUIIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIECTBYIOIMX O0BEKTOB.

AKCHOMBI CTEPEOMETPUH U TTEPBHIC
CIIEZICTBUS U3 HHX.

Cnocobvl 3a0anus NpAMbIX U NAOCKOCMeEll 6
npocmpancmae.

0b03HaueHUss NPAMBIX U NIOCKOCME.
Ceuenus. Uzobpascenue ceuenuti
nupamuowl, Kyoa u npusmbsl, KOmopbie
npoxoosam uepes ux péopa. Mzoopasicenue
nepeceuenus NOJIY4eHHbIX NJI0CKOCHEl.
Packpawusanue nocmpoeHuvix ceueHuil
pazuvimu yeemamu. Memoo ciedos o
nocmpoenus cevyenuu. Ceolicmea
nepece4eHuli NpAMbIX U NA0CKOCMeU.
[locmpoenue ceuenuti 8 nupamuoe, Kyoe no
mpém moukam Ha péopax. Cozoanue
BLIHOCHBIX Yepmedicell U 3aNUCh WUA208

NnOCMpPOEHUS.




Ilosmopenue nianumempuu. Teopema o
nponopyuonaibHulx ompeskax. Ilooobue
mpeyzonbhuxos. Teopema Menenas.
Pacuémol 6 ceueHusix Ha bIHOCHBIX
yepmedicax.

Ucmopus pazeumusi niaHumempuu u
cmepeomempuu.

[IpsiMBIE U IIIIOCKOCTH

B IIPOCTPAHCTBE.
[TapaieabHOCTD MPAMBIX
U IJIOCKOCTEN

(12 9)

B3anMHOe pacrosokeHue MpsMbIX B
[IPOCTPAHCTBE: MEPECEKaoIuecs,
apajuleIbHbIE U CKPEIUBAIOIIUECS PSMBIE.
[TapajieIbHOCTD NPAMBIX U INIOCKOCTEN B
[IPOCTPAHCTBE: NTapajuICIbHBIE IPSIMBIE B
[IPOCTPAHCTBE; apauIeIbHOCTh TPEX MPSIMBIX;
[1apaJuIEIbHOCTD IIPSAMOM U INIOCKOCTH.

YTIIbl C COHAIIPABJICHHBIMUA CTOPOHAMH; YIOJI
MEX]y IPSIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh NIOCKOCTEM:

rapajijieabHbIe IIJIOCKOCTH; CBOMCTBA
napajieabHbIX IIockocTel. [Ipocrelimmue
[IPOCTPAaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH:
TeTpasap, KyO, mapasuiesenumes]; ToCTPOeHUe
CEUYCHUM

Bsaumnoe pacrnosioxkenue
NpsIMBIX B TIpocTpaHcTBe (6 4)

B3anmHoe pacnosiokeHue nNpsMbiX B
npoctpancTBe. CKpeluBaronmecs
npsimble. [Ipu3Haku ckpemmBaromumxcs
MPSIMBIX.

[TapannensHbie TpsMbIE B IPOCTPAHCTBE.
Teopema 0 CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapasuiebHoi
JIAaHHOM TIPAMOM, TPOXOSIIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXkKaIllell Ha TaHHON
npsmoii. JleMma o nepeceueHuu
MapajuieNIbHbIX MPSAMBIX MIJIOCKOCTHIO.
[TapannensHOCTh TPEX NpAMBIX. Teopema o
TPEX MAPAIIENBHBIX MPSAMBIX.

Teopema 0 CKpeMBAIOIIUXCS MPAMBIX.
Ilapannenvroe npoexmuposaHue.
OcHognbie ceoticmea napaiienbHo2o
npoexmupoganus. Mzobpasxicenue pasmvix
Queyp 6 napannenrbHoOu npoeKyuu.
[lenmpanvrasn npoexyusi.

YT0J1 ¢ COHanpaBIE€HHBIMH CTOPOHAMM.
YTros MeXay NpsIMbIMU.

3aoauu na 0okazamenbcmeo u
uccnedosaHue, céa3aHHble C
pacnonodcenuem npamvlx 6
npoCcmpancmee.

[TapannenbHOCTH
MPSIMBIX

Y TJIOCKOCTEN

B IMPOCTPAHCTBE

[ToHATHSA: MapamIenbHOCTh NPIMON

Y IUIOCKOCTHU B IIPOCTPAHCTBE .

[Ipu3HaK nmapaniesbHOCTH IPSIMOU

u iockocty . CBOMCTBA MMapaIeIbHOCTH




(8 )

IPSIMOM U IJIOCKOCTH.

['eomempuueckue 3a0ayu Ha 8blYUCTIeHUE U
00KaA3amenbCmeo, CeA3aHHble C
NapaiieIbHOCMvio NPAMbBIX U NIOCKOCel
8 npocmpancmee.

Ilocmpoenue ceuenus, npoxooaue2o uepes
OaHHYI0 NPAMYIO HA Yepmedice U
napannenvbHo2o opyeou npamou. Pacuém
omuowenuu. Ilapannenvuasn npoekyus,
npumeHeHue

0J151 NOCMPOEHUs ceyeHUll Kyoa u
napasienenuneod.

Ceoticmea napannenenuneoda u npu3mbl.
Illapannenvrvie niockocmu. Ilpusnaxu
napaineibHoCmu 08yX NI0CKOCHel.
Teopema o napannervbHocmu u
OUHCMBEHHOCU NIIOCKOCTU,
Unpoxoosawell yepez mouKy, He
NPUHAONEHCAULYIO OAHHOU NIOCKOCIU U
cneocmesus uz Heé. Ceoticmea
napaiienbHbiX nI0CKOCmel: o
napaiierbHoCmu NPSAMbIX nepecedenus npu
nepeceuenuy 08yx NapaiielbHblX
njiocKkocmei mpemueti;, 06 ompe3Kax
NapaiiebHbliX NPAMbIX, 3AKII0YEHHBIX
MedHcOy napaiebHblMU NA0CKOCAMU, O
nepecevenuy NPAMou ¢ 08yMs
nAapainenrbHblMu H10CKOCMAMU

[eprieHAUKYIAPHOCTD
IPSIMBIX U I1ockocTeit (12

1)

[TepneH UK yIIpHOCTh PSIMON

Y IUIOCKOCTU: NIEPIEHANKYIJIAPHBIE IPIMBIE B
MIPOCTPAHCTBE, MPSIMbIE MapajulelibHbIE U
MEPIICHIUKYJIAP- HBIE K INIOCKOCTH, IIPU3HAK
MEPIIECHAUKYJIIPHOCTH IIPSIMOU U MIIOCKOCTH,
TeopeMa O IPSIMON MEePIEHAUKYISPHON
MIJIOCKOCTH

[lepneHaAMKYyIISIp M HAKIIOHHBIE: PACCTOSTHUE OT

[lepnieHIUKYISIPHOCTh
NPAMBIX U IIIIOCKOCTEN B
MIPOCTPAHCTBE

(26 1)

Iloemopenue: meopema Ilugacopa na
NJIOCKOCMU, MPUSOHOMEMPUSL
NPAMOY20IbHO20 MPEY20NbHUKA.
Cesoticmea kyba u npsamoy2o1bHO20
napannenenuneod. Botuucienue onun
ompe3Ko8 6 Kybe u npamoy201bHOM
napannenenuneoe.
[lepneHAMKYJISAPHOCTD IPSIMOM U




TOUYKH J10 TIJIOCKOCTH, PACCTOSIHUE OT IPSIMOMA
110 IUNIOCKOCTH .

riockocTu. [Ipu3nak
MePIICHIUKYJIIPHOCTH IMIPIMOU U
10cKocTU. TeopeMa o0 CylecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY NPOCTPAHCTBA U
MEepIeHIUKYJIIPHOM K MJIOCKOCTH.
[110ckoCTH ¥ TIepIEHANKYISIPHBIC UM
npsiMasi B MHOTOI'PaHHHKAX.
[leprieHIUKYJISIp U HAKIIOHHAS.
[TocTpoenue nepneHANKYISIpa U3 TOYKHU Ha
MPSIMYIO.

Teopema o mpéx nepnenouKyaspax
(npsmas u oopamuas,).

Yeon meosicoy ckpewusarowumucs
npsamvimu. Ilouck nepneHOuKyispHuIx
NPAMBIX C NOMOUBIO NEPNEHOUKY AP HIX
niockocmeti OpmozonanvHoe
npoexmupoganue. [locmpoenue ceuenuti
KyOa, npu3Mul, NPABUILHOU NUPAMUOBL C
NOMOWbIO OPMO2OHATILHOU NPOEKYUU.
Cummempus 6 npocmpancmee
omHocumenbHo naockocmu. Ilnockocmu
cummempuil 8 MmHococpannukax. Ilpuznax
nepneHOUKyIApHOCMU NPAMOU U
NI0CKOCMU KAK C1e0Cmeue CuMMempuu.
[ IpasunvHble MHO202PAHHUKU

\Pacuém paccmosinuti om moyku 00
nnockocmu. Cnocodwvl onycmumso
nepneHOUKyIapsl.: CUMMEMpPUs, CO8U2
mouku no napanieivHou npamot. Cosue no
HenapannenbHou NPAMOU, UsMeHeHue
paccmosinui

VTIBI MCXKAY MMPSIMBIMHA U
IIJIOCKOCTAMU

(10 9)

YTJbl B IPOCTPAHCTBE: YIOJI MEXKIY IPAMOU U

IIJIOCKOCTBIO; ABYTPAHHBIN YT OJI, JINHECUHBIN
YTOJ1 IBYTPAHHOI'O YIJIa.
[TeprieHIUKYISPHOCT IIOCKOCTEN: MPU3HAK

Vbl u paccrosiHus (16 4)

[loBTOpEHME: Yroa MeXay NPIMBIMU Ha
[JIOCKOCTH, TPUTOHOMETPUS B
[IPOM3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB.




MIEPIIEHIUKYJIIPHOCTH JIBYX IJIOCKOCTEM.
Teopema o TpéxX nepreHIuKyspax

[loBTOpEHHKE: Yyroy Mexny
CKPCIIUBAIOIIUMHUCS TTPSIMBIMU B
npocTpaHcTBe. ['eoMeTpruueckue MeTob
BBIUMCIICHUS yTiIa MEeXAY IPSIMBIMU B
MHOTOT'PaHHHUKAX.

JIByrpanssblil yroi. CBONCTBO TMHENHBIX
YIJI0B IBYTPAHHOTO yTJa.
[TeprieHIUKYIISIPHBIE TUIOCKOCTH.
CBoiicTBa B3aUMHO MEPIEHANKYIIPHBIX
mockocren. Ilpusnax
MEPIIeHIUKYJIIPHOCTH IJIOCKOCTEH;
TEOpEeMa O IPSIMOU ITepecedeHus ABYX
IUIOCKOCTEN MepIeHIUKYIAPHBIX TPeTheil
IJIOCKOCTH.

IIpsamoyeonvhbiil napainenenuneo, Kyo,
UsMepenUsl, COUCMBa NPAMOY201bHO2O
napannenenuneoa. Teopema o ouazonanu
NPAMOY20JIbHO20 NaApalieienuneod u
creocmsue us Heé. Cmepeomempuueckue u
NPUKIAOHbLE 3A0AYU, CEA3AHHbIE CO
B3AUMHBIM PACNONIOHCEHUEM NPAMBIX U
NJIOCKOCU.

Ilosmopenue: ckpewusaowuecs npamoie,
napasiienbHsie niI0CKOCMU 8 CMAHOAPMHbIX
mHocoepannuxax. Ilapa napannenvruix
NIOCKOCMEl HA CKPewu8arouuxcs NPsmuix,
paccmosnue mexcoy cKpewusarouuMucs
NPAMbIMU 8 NPOCBIX CUMYAYUSIX.
OnyckaHue nepneHouKyisipos, 8blHUucieHue
paccmosHuil 0m mouKku 00 MouKu,
NPAMOLL, NJIOCKOCMU.

Buvluucienue paccmosuuii Mmedxicoy
CKPeWUBAIOWUMUCS NPAMBIMU C NOMOUIBIO
nepneHOUKyIAPHOU NIOCKOCMU.
Tpéxepannuiii yeon, HepageHcmea 0
MPEXSPaAHHBIX Y2Tl08.




Teopema [lughacopa, meopemul KoCumycog
U CUHYCOB 0151 MPEXSPAHHO20 Yeid.
Dnemenmol chepuieckoli eeomempuu:
ceooesuyeckue aunuu Ha 3emie

Muororpanauku (10 4)

IToHATHE MHOT OTPaHHUKA, OCHOBHBIE 3JIEMEHTHI
MHOT'OIPaHHHUKA, BBITYKJIBIE U HEBBITYKJIIbIE
MHOT'OTPaHHUKH; pa3BEPTKA MHOTOTPaHHHUKA.
[Tpusma: n-yrospHas mpusMa; rpaHu U
OCHOBaHMS NIPU3MBI; IIpsIMasi U HAKJIOHHAs
IPU3MBI; OOKOBAs U IOJIHAs TOBEPXHOCTh
IIPU3MBI.

[Tapamienenunen, npsMOYyTOJIbHBIN
napaJuleIIenuIe] ¥ €r0 CBOMCTBA.
[Tupamuja: n-yroiapHas nupaMuja, FpaHu v
OCHOBaHHE NUpaMU/ibl; 0OKOBas U MOJIHAs
IIOBEPXHOCTh MUPaMUbl; IPaBUIIbHAS U
yCe4€HHAs IUpaMuIa.

DJeMEeHThI IPU3MBbI U MUpaMubl. [IpaBunbHbIE
MHOTOTPaHHUKH: TOHATHE MPaBUIBHOTO
MHOT'OTPaHHHUKA; IPaBUJIbHASI IPU3Ma U
IIpaBWJIbHAS MMPaMUAA; IpaBUIIbHAS
TpeyrojbHas IMpaMKia U MPaBUIbHBIN
TeTpasap; kyo. [IpencraBienne o npaBUIbHBIX
MHOT'OTPaHHUKAX: OKTa’3[p, JOAEKa’Ap U
MKOCadIp.

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEIBHO TOYKHU, TPSIMOH, IJIOCKOCTH.
DJeMEHTbl CHMMETPUU B U paMHIax,
napajuleenunenax, IpaBuIbHbIX
MHOT'OIPaHHHUKAX.

BrruncneHne 31eMeHTOB MHOIOIPaHHUKOB!
pEOpa, TUaroHasu, yriibl.

[Tnomaae 60KOBOI MOBEPXHOCTH U MOTHON
MOBEPXHOCTH MPSAMOM MPU3MBI, IIJI0IAAb
OCHOBAaHMIi, TeOpeMa

0 OOKOBOI MOBEPXHOCTH MPSIMON TPU3MBI.

Muororpanauku (7 )

CucremaTusanus 3HaHUH: MHOrorpaHHHUK
1 ero sneMeHThl. [Tupamuna. Buas
nupamu. [Ipasunenas nupamuza. [Ipusma.
[IpsimMast 1 HaKJIOHHAs! TPU3MBI.
[IpaBunbHas npusma. [psmon
napajuiesienunes, NpsiMoyrojJbHbII
napasuiesenunen, Kyo.

Buinykavie muocozpannuxu. Teopema
Dunepa. [lpasunvrvle u noaynpasuiviivie
MHO202PAHHUKU




[Tnomans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH MTPAaBHIIBHOMN MUPAMUJIBI, TEOPEMa
0 mIoImaaAu 0OKOBOW TOBEPXHOCTH yCEeUEHHOM
TUPAMHUJIBI

OOBEMBI MHOTOTPAHHHUKOB

(8 1)

[Tonstre 00 00BEMe. OOBEM MUpPaMHU/IBI,
TIPU3MBI

BekTopsl
B mpoctpancTse (13 u)

Ilonsaimue eexmopa Ha nIOCKOCMU U 8
npocmpaHncmee.

Cymma u pasHocme 6eKmopos, npasu.io
napasienenuneod, yMHONCeHUue 8eKmopa Ha
YUCTI0, PA3IodNCEHUE 8eKMOpa NO OA3UCY
Mpéx 8eKMopOo8, He NeACAUUX 8 0OHOU
naockocmu. Ckansproe npouszeedenue,
8bIUUCTCHUE Y2lia MeHCOY 6eKMOPAMU 8
npocmpancmese.

IIpocmetiwiue 3a0avu c ekmopamu

JBrxenwust (5 4)

/[uoicenus npocmpancmea.
Omobpasicenus. J{gusicenus u pageHcmeo
gueyp. Obwue ceoticmsa dsudicenuti. Buowi
O0BUINCEHULL. NAPATIETbHBLL NEePEHOC,
YEHMPANbHAS CUMMEMPUsl, 3ePKAIbHAS
cummempus, n08OPOM B0KPY2 NPAMOLL.
IIpeobpazosanus nooobus. [lpamas u
cghepa Dunepa.

['eomempuueckue 3a0ayu Ha NPUMeHeHue
O0BUICEHUS

HOBTOpeHI/IeZ CCUCHUA,

PaCCTOSHUSA U YTIIbI
(8 1)

ITocTpoeHue ceueHuii B MHOTOIPaHHUKE.
Beruucnenne pacCTOSHUM: MEXAY JBYyMs
TOYKaMH, OT TOYKH J10 IPSIMOi, OT TOYKH 10
IIJIOCKOCTH; MEXAY CKPEIIMBAIOIUMUCS
IPSIMBIMHU.

Beryucnenue yrioB: MexIy
CKPEIIMBAOIIUMUCS NPAMBIMU, MEXAY IPSIMOU
U IJIOCKOCTBIO, IBYI'PAHHBIX YIJIOB, YIJIOB
MEXAY IIOCKOCTSIMHU




ITOYPOYHOE ITNTAHNPOBAHUE KYPCA TTEOMETPUA
10 KJIACC

Ba3zoBwlii ypoBenb (70 yacoB)

Yrayoaennsiii ypoenb (105 yacoB)

KomuuectBo yacoB

Tema ypoka

Tema ypoka

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

1 Henensn
2 OCHOBHBIC ITOHATHSI CTEPEOMETPHH: TOUKA, TIPsIMasi,
MJI0CKOCTh, TpoCcTpaHcTBO. [IpaBuia n3o0pakeHus Ha
pPHCYHKaX: U300pakeHUs MIOCKOCTEH, MapajienbHbIX
MPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA.
[losmopenue nAAGHUMEMPUU. Teopema 0
NPONOPYUOHAILHBIX ompe3Kax. Ilooobue
mpeyzonbnuxos. Teopema Menenas.
2 HexeJs
2 [TonsTHS: IEpeCceKaroIMecs MIOCKOCTH,
MepeceKaInuecs npsMast U IIOCKOCTb.
[loemopenue nAaGHUMEMPUU. Teopema 0
NPONOPYUOHANLHBIX ompe3Kax. Ilooob6ue
mpeyzonbHuxos. Teopema Menenas.
3 Hegeas
2 3HAKOMCTBO C MHOT'OTpaHHUKaMH, H300pakeHue
MHOTOT'PaHHUKOB Ha PUCYHKaX, Ha TPOCKITMOHHBIX
YepTeKax.
OcHogHnbie npocmpancmeeHHvie ueypol
\HUcmopus pazeumus nianumempuu u cmepeomempuu.
4 geneas
2 HavaneHble cBeieHUs 0 KyOe v upaMuie, uxX
pa3BEPTKU U Mojienu. CedeHuss MHOTOIPaHHUKOB.
\MHozoepannuxu, usobpasicetue npocmeuuux,
NPOCMPAHCBEHHbIX — uUeyp,  HeCcyuecmeyoujux
00beKmos.
Sneneusn
2 [TonaTue 00 akcMOMAaTUYECKOM TMOCTPOECHUU

CTCPCOMCTPUHN: AKCHUOMBI CTEPCOMETPHUU U CIICACTBUA

13 HUX

‘ KomuuectBo yacoB




Cnocobvl  3a0anusi npAMbBIX U NIOCKOCMEl 8
npocmpancmee. Obo3nauenus nPAMbIX Ul
niaiockocmeil.

Tema: Ilpameite u niockocmu ¢ npocmpancmee. Ilapannenvnocmo npamorx u niockocmeii (12 u [ 14u)
+ Y Beeoenue ¢ cmepeomempuro (4u)

6 Hexesan

BzaumHoe PACIIOIIOKCHHUC TPSAMBIX B IIPOCTPAHCTBC!
[ICPCCCKAIOINECs, ITapAJUICIIbHBIC U CKPCIIUBAIOIIHUCCA
IIPsAMBIC.

[TapannenbHOCTh MPSAMBIX U IJIOCKOCTEN B
[MPOCTPAHCTBE: MMapaJlICIIbHbIE NIPSIMBIE B
[MPOCTPAHCTBE; MaPAJUIETbHOCTh TPEX NPSIMBIX;
MapasuieIbHOCTh MPSIMOM U TIJIOCKOCTH.

[ lapannenvrnoe npoexkmuposanue. OcHosHvle
ceoticmea napanienrbHo20 NPOEKMuUpOBaAHUsL.
\U3o00padsicenue pasnvlx ueyp 6 napannenvhou
npoexyuu.

[[enmpanvHas npoekyusi.

7 Hemeas

[TapaieIbHOCTD MPSAMBIX U INIOCKOCTEN B
[IPOCTPAHCTBE: MMapaJlICIIbHbIE IIPSIMBIE B
[MPOCTPAHCTBE; MaPAJUIETBbHOCTb TPEX MPSIMBIX;
[1apaJuIeIbHOCTh MPSIMOM U INIOCKOCTH.

Ceoticmea nepeceveHuti NPAMbIX U NI0CKOCmel

8 Hemeasn

YTIJIBI C COHAIIPABJICHHBIMA CTOPOHAMMU; YT OJI MEXKIY
[IPSAMBIMU B IIPOCTPAHCTBE

Ceoticmea nepeceueHuti NPAMbIX U NIOCKOCHELL.

9 Henean

[TapannenbHOCTh MIIOCKOCTEN: napasuiesibHbIe
MJIOCKOCTH; CBOMCTBA MapayIeIbHbIX MIOCKOCTEN




Ceoticmea nepecevueHuti NpAMbIX U NJIOCKOCMEL.

10 megeasn

[Ipocreiimme npocTpaHCTBEHHbIE (DUTYPHI HA
[JIOCKOCTH: TeTpa’Jip, KyO, mapaiesenumnesn;
[IOCTPOEHHUE CEUECHUM

Ceuenus. HM3o06pasxicenue ceuenuti nupamuovl, Kyoa u
npusMbl, KOMopble NpOXOOAm uepe3 UX péopa.
\U306padicenue nepecevenus NOJYYEHHBIX
niockocmeil. Packpawueanue nocmpoeHtvix ceyeHutl
pasHbLMU Yeemamu.

11 wenensn

[Ipocreiimue npocTpaHCTBEHHBIC GUTYPHI HA
MIOCKOCTH: TETPadAp, KyO, mapauieenumne;
[MOCTPOCHUE CEYEHUI

[Konmponvnas paboma no meme "lIpsamvie u
niockocmu 6 npocmpancmse. llapannensnocms
npsamlx u naockocmeti”

Ceuenus. Hzobpasicenue ceuenuti nupamuowl, Kyoa u
npuUsMbl, KOMopbie HNpOXOOAm uepe3 UX péopa.
H3z00padsicenue nepeceuenus NOJIYYeHHbIX
niockocmeil. Packpawusanue nocmpoeHHbIX ceyeHul
paswoimu  yeemamu.  Kommpoavnass — pabomd
"Axcuomor cmepeomempuu. Ceuenus"

Tema: Iepnenouxynapruocmo npameix u naockocmeut (12 u /184 uz 26u)

12 nepens

[lepneH UK yIIpHOCTh PSIMOM U ILIOCKOCTH
[EePIEHIUKYJISIPHBIE MPSIMbIE B TPOCTPAHCTBE, IPAMbIE
MapasulesbHbIE U MEPIEHAUKYJIIPHbIE K MIJIOCKOCTH

[loemopenue: meopema Ilughacopa ma nirockocmu,
MpU2OHOMempuUsi NPAMOY20J1bHO20 MPEY20IbHUKA.

13 megeasn

[leprieHIMKYJISIPHOCTD IPSIMOM U IIIOCKOCTH:
MEPIICHIUKYJIIPHBIE MPSIMbIE B POCTPAHCTBE, IPSIMbIE
apajuieabHbIC U NEPIEHANKYIISIPHBIE K IIIOCKOCTH




Ceoticmea Kyba u npsamoy2016H020 napaiieienuneod.
Buvluucnenue 0un ompes3rkos 6 Kybe u npsamoy201bHOM
napannenenuneoe.

14 wenpensn

[Ipu3HaK neprneHauKyIspHOCTH NPSMOM U IIJIOCKOCTH,
TeopeMa O MPSIMOM ePHEHIUKYISIPHON MITOCKOCTH

Teopema o mpéx nepnenouxyiapax (npamas U
obpamuas,).

|Y20ﬂ MedHCOY CKPeWUBAIOWUMUCS NPAMBIMUL.

15 nemens

[Ipr3HaK nepneHuKyIIpHOCTH MPSMOM U INTIOCKOCTH,
TeopeEMa O MPSAMOI NEPIEHAUKYISIPHON TIIOCKOCTH

[louck nepneHOUKYIAPHbIX NPAMBIX C NOMOWBIO
nepneHOuUKyiaApHuIX  naockocmeti  OpmoconanbHoe|
npoeKmuposanue.

16 wegean

[leprieHIUK YIS U HAKIIOHHBIE: PACCTOSHUE OT TOUYKHU
10 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 INIOCKOCTH

Ilocmpoenue ceuvenuti Kyoa, npusmvl, NPAGUILHOU
NUPAMUOBL C NOMOUBLIO OPMOLOHATLHOU NPOEKYULL.

17 wenensn

HepneH)meJmp 1 HAKJIOHHBIC: paCCTOAHUE OT TOUKHU
J10 TNIOCKOCTH, paCCTOAHHUEC OT HpHMOﬁ J0 IINIOCKOCTHU

Cummempusi 8  NPOCMPAHCMEE  OMHOCUMENLHO
NJI0CKOCMU. Inockocmu cummempuu 8
IMHO202DAHHUKAX.

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

18 negeasn

YTIbl B IPOCTPAHCTBE: YIOJI MEXKY IPSMON U
[JIOCKOCTBIO; IBYTPAHHBIN yroJl, TMHEHUHBIN Yo
NIBYTPaHHOT'O yIJIa.

[ Ipsmoyeonvhblll napaiieienuned; Kyo, uzmepeHus,
CBOUCMBA NPAMOY20TIbHO2O NAPAIelenuneod.

19 Hepensn




YTIIbl B IPOCTPAHCTBE: YTOJI MEXKIY NPSIMON U
[JIOCKOCTBIO; IBYTPAHHBIN yIOJ1, JUHEHHBIA YT O
IBYI'PaHHOTI'O yrJja.

TeopeMa o ouazonanu npAMOY201b6HO20
napaﬂﬂeﬂenuneda u cneocmeue u3 Heé.

20 nengensn
[lepneH UK yIIpHOCTh TNIOCKOCTEN: TPU3HAK
MePIICHIUKYJIIPHOCTH JIBYX TUIOCKOCTEH.
HOSI’I’ZOPGHMG.' cKpewuesarowmuecs npsmaie,
napallejlbHble njockocmu 6 cmaHOapmezx

WMHO202PpAHHUKAX. Hapa napaiiejlbHolx niockocmell
HA CKpewuearnuxcs npiamslx, paccnosHue M@DfC()y
CKpeuuearnyuMucsl npAaAMsIMu 6 npocmaslx
cumyayusix.

naockocmeit” u "Yenvt mesncoy npamoimu u
naiockocmamu "

21 menens
Teopema 0 TpEX MeprIeHaUKYIIpax
Onyckanue nepneHouKyIapos, 8bIYUCTEHUE
paccmosiHuii.  om  mMOYKu 00 MOYKU;  NPAMOIL]
naocKocmu.
22 Henpeas
Teopema 0 TpEX MepHeHAUKYIApaxX
Konmpoavnas paboma no memam Boiuucienue paccmosaHuil MedAHcoy)
"IlepnenHOuKyIapHoCmb NPAMbIX U CKPeWUBAIOWUMUCS — NPAMBIMU € HOMOWbIO

nepneHOUKYIAPHOL NI0CKOCMIU.

Tpéxepannviil yeon, Hepasencmea 0.Jisi MpPEXSPAHHBIN]
27108

Tema: Muozozpannuxku (10 u / 6u) +

Y Beeoenue ¢ cmepeomempuio (54)

23 Hemeas

[loHsiTE MHOTOI'PaHHKKA, OCHOBHBIE 3JIEMEHTHI
MHOTOI'PaHHHKA, BBIITYKJIbIE U HEBBIITYKJIbIE
MHOTOI'PaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma:
N-yroyibHas NpyU3Ma; I'PaHU U OCHOBAHUS IPU3MBI;
npsiMasi 1 HaKJIOHHAs! MTPU3MBbI; OOKOBast U MOJTHAs
[IOBEPXHOCTh IIPU3MBIL.

Ceuenus. Hzobpasicenue ceuenutl nupamuowvl, Kyoa u
npuUsMbl, KOMopwvie NPOX0OAMm yepe3 ux péopa




24 wenens

[Tapannenenunen, NpAMOYTOJdbHbBINA TapauIeICnuIe] U
ero ceoictsa. [Iupamuaa: n-yronbHas nupamuaa,
I'paHd U OCHOBAHUC ITUPaAMHAbI; 6OKOBaSI " I1OJIHaA
IIOBCPXHOCTb IMTUPAaMUIbI; IIpaBUJIbHAA U yCG‘-IéHHa}I
nupamua.

|C60Licm6a nepeceyeHull NPAMbuIX U NJI0CKOCMell.

25 Hegensn

DeMeHThI Tpu3Mbl U upaMuel. [TpaBunbHbIe
MHOI'OTPaHHUKH: TOHATHE IPaBUIBHOIO
MHOI'OIpaHHUKA; IPaBUJIbHAS IPU3Ma U IPaBUIIbHAS
NUpaMua; NpaBuibHAsl TPEYrojibHas NUpaMuaa u
[paBWIBHBINA TeTpasap; Kyo. [IpencraBienue o
[IPaBWJIBHBIX MHOI'OI'PAHHUKAX: OKTa3p, NOACKa P U
MKOCadIp.

Hapa napailejlbHblX niockocmeil HA
CKpewuearnmuxcia npAmbslx, paccmosHue Meofcdy
CKpeuuearouUMUCs npAMsblMuU 6 NPOCMblLX CUNYayuslx

26 Henpensn

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIBHO TOUKH, IPSIMOM, MIIOCKOCTU. DJIEMEHTHI
CUMMETPHUH B IUPAMUAAX, TapAJUIEIEIUIENAX,
[IPaBUJIbHBIX MHOTOI'paHHUKAX. Berunciaenue
HJIEMEHTOB MHOTOTPaHHUKOB: pEOpPaA, AMATOHAIIH, YTJIBL.

Buvinyknvie  mnoeoepannuxu.  Teopema — Oiinepal
[Ipasunvnvle u noaynpasunibhbvie MHO202PAHHUKU.
Ilocmpoenue ceuenuii 6 nupamude, Kybe no mpém
moukam Ha péopax. Coz0anue 8bIHOCHbIX Yepmedicell
U 3aNUCH WA208 NOCMPOEHUS.

Teopema Ilugpazopa, meopemvl KOCUHYCO8 U CUHYCOS
07151 mpéxXepanozo yaua.

27 weneas

[1no1maae OOKOBOM MOBEPXHOCTH U IIOJHOM
[MOBEPXHOCTH MPSIMON MPU3MBI, TJIOIA]b OCHOBAHUH,
Teopema

0 OOKOBOI MOBEPXHOCTH MPsAMOM Npu3Mbl. [1o1mans
OOKOBOIi MOBEPXHOCTHU U MOBEPXHOCTU MPaBUIbHOM
MUpaMHJIbl, TEOpEMa O IIONa A OOKOBOI MOBEPXHOCTH
YCE4EHHOM NUPAMUIBI

H300pasicenue nepeceyenusl NOJIY4eHHbIX|
niockocmeil. Packpawusanue nocmpoennvlx ceuerul
paszuvimu yeemamu. Memoo ciedo8 0Jisi noOCmpoeHus]
cevenutl

Drnemenmul cghepuueckoll ceomempuiL.; 2e00e3udecKkue]
iunuu Ha 3emne

Tema: Oovémuvt muozozpannukos (6 u) + Y Bexkmoput 6 npocmpancmee (94 uz 14u)




28 menens

1 [Tonsitre 06 00bEMe. OOBEM MUPaMUIBI, TTPUIMBI [lonamue  6exmopa  Ha  nioCKocmu U 6 2
npocmpancmee.
1 \Koumpoavhas paboma no meme "Mnoeozpannuxu” Cymma U pasHocmos 8EKMOPO8, npasuio 1
|napamzeﬂenune<)a, VYMHOOJICeHUE 6eKMOopa HA YUCTO
29 Henenas
2 [Tonsitre 00 o0bEMe. OOBEM MUPaMUIBI, TTPUIMBI Ymnoowcenue eexmopa ma uucno, paznodscenue 2
6eKmopa no 06a3ucy mpéx 8eKmopos, He NeHCAuux 6
0O0HOTU NIOCKOCTU.
Paznoscenue sekmopa no 6a3ucy mpéx 6eKmopos, He 1
iesrcauyux 8 00OHOU NIOCKOCMU
30 nemgeas
2 [Tonsitre 00 00bEMe. OOBEM MUPaMUIBI, TTPUIMBI Ckansipnoe npousseoenue, Gbl4UCICHUE Velad MeHCOY 2
sexmopamu 6 npocmpancmse. [Ipocmetiwue 3adaqu c|
sexmopamu
[[Ipocmetiwue 3a0auu ¢ gekmopamu 1
Tema: Iloemopenue: ceuenusn, paccmoanusn u yanwt (8 u) + Y Bekmopwt 6 npocmpancmee (54 uz 14u) +Y Yenot mesncoy npamvimu u naockocmamu
(1u uz 16u)
31 neneas
2 [Tonsitre 06 00BEMe. OOBEM MUPAMHUIBI, TTPUMBI CkansapHnoe npouszeederue, BbIYUCTICHUE Yeld MEHCOY 2
sexmopamu 6 npocmpancmse. [Ipocmetiwue 3adaqu c|
sekmopamu
[[Ipocmetiwue 3a0auu ¢ ekmopamu 1
32 Henens
1 [Tonsitne 00 00béMe. OOBEM MUpPaMHIbI, TPU3MBI [ Ipocmetiwue 3a0ayu ¢ 6eKMopamu. 2
1 [Koumponvhas paboma no meme "Obwvémbl mHo2ospantukos"|Tpéxepannvlii yeon, HepaseHcmea 0nsi mpéxepanHHbix 1
yenoe
33 Hepeast
2 Boruncienre paccTOsSHUM: MeXAy ABYMs TOUKaMH, OT |[/[eudicenus NPOCMpancmaa. Omobpadsicenus. 2

TOYKH J0 IPSIMOM, OT TOYKH 0 IIOCKOCTH; MeXAY  |[/Jeudicenusn u paseHcmso guayp
CKPEILMBAOIIMMU CS IPSIMBIMHU

Obuwue ceoticmea 08UNCEHULL. 1
34 neneas
2 Brruncnenue yrios: Mexay CKpellMBaroIuMuca  |Buodsi 08UIICEHUTL. napainenbHblli nepexoc, 2

MPSIMBIMH, MEXAY MPAMOH U IIJIOCKOCTBIO, IBYTPAHHBIX [YeHMPATbHAS CUMMEMPUS, 3ePKATbHAS CUMMEMPUS,
YTJI0B, YIJIOB MEXKY IJIOCKOCTSIMU 1n0680POM BOKPY2 NPAMOU




[Ipeobpazosanus nooodus. [Ipsamas u cghepa Dinepa.
"eomempuueckue 3a0auu Ha NPUMEHEHUE OBUNCEHUS




TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KVPCA

11 KJIACC

bazoBsiit ypoBeHb (68 uacoB)

VYray6nennsiit ypoBetb (102 gaca)

HasBanue pasnena (Tembl)
Kypca, (KOJTM4EeCTBO YaCOB)

OcHoOBHOE cofiep:KaHue

HasBanue pa3znena (Temsl)
Kypca, (KOJTMYECTBO YaCOB)

OCcHOBHOE COJIep)KaHKe

Tena Bpamenus (12 4.)

Cdepa u map: neHTp, paguyc, AMaMeTp;
IUTOIIA/1b TTOBEPXHOCTH ceprl. Bzanmuoe
pacronoxenue cepsl U MIOCKOCTH;
KacaTesbHas IJIOCKOCTb K cdepe; MIouaib
cdepsl.

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

Hununapuyeckas NOBEpXHOCTD,
00pa3yromye MUINHIPUIECKON
MOBEPXHOCTH, OCb LIMJIMHAPHYECKON
noBepxHocTH. L{unuHap: ocHOBaHUS U
OOKOBast MOBEPXHOCTh, 00pa3yromast U Och;
iom@aab OOKOBOM U MOJHON MOBEPXHOCTH.
N300pakeHre MUINHpPaA Ha TIIOCKOCTH.
PazBéprka nunmmuaapa.

Ceuenus nunuHApPa (MIOCKOCTHIO,
NapaJuieIbHON WK NEPIEHUKYIIIPHOU OCH
HUJIMHAPA)

Konnueckast moBepxHocTts, o0pasyromue
KOHUYECKON MOBEPXHOCTH, OCh U BEpLIMHA
KOHMYeCKOl noBepxHocTH. Konyc:
OCHOBAHUE U BepIIMHA, 00pa3yrolas 1 och;
IUI0111a]1b OOKOBOM U MTOJHOW MOBEPXHOCTH.
YceuéHHbI KOHYC: 00pa3ylonye U BbICOTa;
OCHOBaHUS 1 OOKOBasi TOBEPXHOCTb.
N300paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka KoHyca.

Ceuenust KoHyca (IIJIOCKOCTBIO,
napajuieIbHONM OCHOBAHUIO, U MIJIOCKOCTHIO,
IPOXOJISIIIEH uepe3 BepIINHY)

Tena Bpamenus (24 4.)

[unuHapruyeckasi TOBEPXHOCTD,
o0pa3yrolye HUIUHIPUYECKON
HOBEPXHOCTH.

Humanap. I[IpssMoil kpyroBou WWINHIDP.
[Tno1maas MOBEPXHOCTH LIUIMHAPA.
Konnueckas moBepxHOCTh, 00pa3yronue
KOHHYECKOl nmoBepxHocTH. Konyc.
CeueHne KoOHyca ITOCKOCTHIO,
napasuieJIbHON IIIOCKOCTH OCHOBAHMSL.
VYceuénnslii konyc. M3obpaxenue
KOHYCOB M YCEUEHHBIX KOHYCOB.
[Tnomaas 60KOBOI MOBEPXHOCTH U
ITOJIHOW IMOBEPXHOCTH KOHYCA
CrepeoMeTprUeCcKre 3a]a4r Ha
JI0Ka3aTeNbCTBO U BHIYHCIICHHE,
MOCTPOEHUEM CEUEHHH UIHHIpA,
KOHYCa.

[Ipuknagnsie 3a1a4n, CBA3aHHBIE C
HUAJTMHAPOM.

Cdepa u map.

[Tepeceuenue chepsl u mapa ¢
wiockocThlo. Kacanue mapa u cdepsr
IUIOCKOCTHI0. By u u3obpaxkenue mapa.
VYpasuenue chepsi. [Lnomans chepst n
€€ JacTten.

Cummertpus chepsl U mapa.
CrepeoMeTpuuecKre 3aa4u Ha
JI0Ka3aTelIbCTBO U BbIUUCIIEHUE,
CBSI3aHHBIE O cepoii U mapom,
MOCTPOEHUEM UX CEUEHUH IIOCKOCTHIO.




Kombunanus ten BpauieHus u
MHOI'OI'PaHHUKOB. MHOI'OI'paHHUK,
OIKCaHHBIN 0K0JIO ceprl; chepa, BUcaHHAS
B MHOI'OI'PaHHUK WJIM B TEJIO BpallleHUs

[IpuknanHble 3a/1a4u, CBI3aHHBIE CO
cdepoii u mapom.
IToBTOpEHNE: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYMCIIEHUS B OKPY>KHOCTH,
CTaHAapTHbIC Mo100Ms Pa3nuunbie
KOMOMHAIIMY TeJ BpaIlleHHst U
MHOTOT'PaHHHUKOB.
3agauu 1o reMe «Tena u MOBEpXHOCTH
BpalLlEHUS»

AHAJIUTHYECKAsl TeOMeTPUs
(15 4.)

[ToBTOpEHHME: KOOPAMHATHI BEKTOPA HA
IJIOCKOCTHU U B IIPOCTPAHCTBE, CKAJIIPHOE
MIPOU3BEACHNE BEKTOPOB, BBIYUCICHUE
yrila MeX/1y BEKTOpPaMHU B IPOCTPAHCTBE.
YpaBHEHU € NPSIMOU, TPOXOAIIEH Yepe3
JIBE TOUKH.
YpaBHEHUE NIIIOCKOCTH, HOPMaJlb,
YPaBHEHME IUIOCKOCTH B OTPE3KAX
BektopHoe npoussenenue. JInnennsie
HEPaBEHCTBA, IMHEWHOE
MpOrpaMMHUpPOBaHNE AHAIMTUYECKHUE
METOJIbl pacyéTa yria MeXay NpIMbIMU
Y IUIOCKO- CTSIMM B MHOTOI' DPAHHHUKAX.
dopMya pacCTOSTHUS OT TOUYKHU J0
IIJIOCKOCTU B KOOPJIMHATAX.
Haxoxnenue pacCTOsHHUM OT TOYKH 10
MJIOCKOCTU B KyO€ U IPaBUIIbHOM
nupamuie

IToBTOpEeHue, 06001IeHNE
U cUcTeMaTHu3anus
3HaHui (15 4.)

CedeHnst MHOTOTpaHHUKOB:
CTaHJAPTHBIE MHOTOT PAHHHUKH, METOJ
CJIE10B, CTaHAAPTHBIE TUIOCKOCTH,
IIepeCeUEHNUs NMPSAMBIX U INIOCKOCTEN
[TapamnenbHble PsMBIE U TITIOCKOCTHU:
napajulesbHble CEYEHUS, PACYET
OTHOUIEHUH, YIJIbI MEXKIY
CKPEUIMBAIOIINMHUCS MPSIMBIMU
[lepneHiuKyIsIpHBIE TPSIMBIE U




IJIOCKOCTHU: CTaHJAPTHBIE NTAPHI
MEePHEHINKYJISPHBIX IIOCKOCTEN U
MPSIMBIX, CHAMMETPHH MHOTOT PAHHUKOB,
TeopeMa 0 TPEX MepIEHANKYIApax,
BBIYMCIICHUS JJIMH B MHOTOI'paHHHUKAX
IToBTOpEHUE: TIIOIIA A
MHOTOYTOJIbHUKOB, (hOPMYJIBI JIJIS
IoIIa e, cooOpaXkeHus MoJ00usl.

[Inomaau ceueHnii MHOTOrpaHHUKOB:

IJIOILA/IA TIOBEPXHOCTEM, pa3pe3aHus Ha

4acTu, COOOpakeHUsI TO100Us

O0BbEéM MHOTOTPAHHUKA
(17 4.)

O6béM Tena. O0BEM NPIMOYTOJILHOT O
napajuienenunena. 3ajiadu o0 yaBOSHUU
Ky0a, 0 KBajzpaType Kyba; O TPUCEKIIUU
yria.

CrepeoMeTpruyecKue 3a/1a4u, CBSI3aHHbBIC
¢ 00bEMOM MPSMOYTOJILHOTO
napasuiesenunesa.

[TpuknaaHble 3a71a4u, CBSI3aHHBIE C
BBIYHCIIEHHEM 00bEMA MPSMOYTOJIBHOTO
napauiesienurnena.

O06bEM PAMOI PU3MBI.
CrepeomeTpuyecKue 3a/1a4u, CBI3aHHbIE
C BBIUHCIIEHUEM 00BEMOB TIPSIM O
npusmsbl. [Ipuknagnsie 3agauu,
CBSI3aHHBIE C 00BEMOM MPSMON TPU3MBI.
Boruncnenne 06bEMOB Tell € TOMOILBIO
onpenenéHHoro uarerpaia. OoueEm
HAKJIOHHOW MPU3MBI, TUPAMU/IBL.
®dopmysia 00bEMaA MUPAMUJIBL.
OTHoOIICHHE 00bEMOB MUPAMHU/L C O0IIIUM
YTJIOM.

CrepeomeTpruyecKue 3a/1a4u, CBI3aHHbIE
¢ 00béMaMU HaAKJIOHHOW NMPHU3MBI,
MUPAMU/IBL.

[puxnagasie 3agaun 1o reme «O0BEMBI




TEJ», CBSI3aHHbIE C 00bEMOM HAKJIOHHOM
IIPU3MBI, TUPAMHUIBI.
[Ipumenenue 06bEMOB. Briuncnenue
pPacCTOSIHUSA 10 IIIIOCKOCTH

O0BémbI Tea (5 4.)

[Tonsitne 06 06bEMe. OCHOBHBIE CBOICTBA
00BEMOB Te.
O0bEéM numuHpa, Konyca. O0bEM mapa u
wiomaab chepol
[TomoOHbIe Tena B MPOCTPAHCTBE.
CooTHomEeHUS MEXY TIIOMIAISIMA
MOBEpXHOCTEH, 00bEMaMu OJJOOHBIX TeJ

ILs1romaau mMoBEePXHOCTH U
00BbEMBI KPYIJIbIX TeJ (9
q.)

O06beM uunuHapa. Teopema 06
00BEMeE IPSIMOTO IIWJIMH]IPA.

[Tnomanyu OOKOBOM U ITOIHOMI
MOBEPXHOCTH IIUIUHpa Beruucinenue
00BEMOB TEJI C ITOMOIILIO
onpenenéHuoro uarerpana. Oobém
KOHYycCa.

ITnomaayu OOKOBOM M MOIHOM
MOBEPXHOCTH KOHYCA.
CtepeoMeTpUUECcKre 3a/1a4H, CBSI3aHHbIE
C BBIUKCIICHUEM 00bEMOB IIMJIMH/IPA,
KOHYycCa.

[Tpuknanseie 3anauu o Teme «O0bEMBI




Y TUIOIIAIM TTOBEepxHOCTeH Tel. O0bEM
1apa  mapoBoro cexropa. Teopema 00
o0wséMme mapa. [1nomans chepsr.
CrepeoMeTpuyuecKre 3a1a4H, CBSI3aHHbIE
C BBIUMCIICHUEM 00BEMOB I1apa,
IIIapOBOT'0 CErMEHTa, IIapOBOT0 CEKTOpa.
[IpuknamHbIe 3a1a41 TIO TEME
«O0BEMBI TED», CBI3aHHBIE C 00HLEMOM
napa ¥ miomaabio chepsl.
CooTHOIIIEHUST MEXAY TLIOMIAIIMU
MOBEPXHOCTEN U 00bEMaMU TOIOOHBIX
TelL
[TonoOHBIC TEJIa B TPOCTPAHCTBE.
N3meHenue o0bEMa Ipu mo100uH.
CrepeoMeTpuUeCcKHEe 3aa4H, CBSI3aHHBIC C
BBIUMCIICHUEM 00BEMOB TEJI U ILIOIIAACH
MTOBEPXHOCTEN

BekTopbl M KOOPAUHATHI B
npocrpancrie (10 4.)

BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE.
CroxeHne 1 BEIUYUTaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha yucio. Pazmoxenue
BEKTOpPA MO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuiio napannenenunena.
Pemienue 3aa4, CBI3aHHBIX C MPUMEHEHUEM
MpaBHJI JEHCTBUI C BEKTOPaMHU.
[IpssmoyrosibHas cuctema KOOpAUHAT B
npocTtpancTBe. KoopauHarsl BEKTOpa.
IIpocTeiimme 3a/1aun B KOOpAMHATAX. YTOI
Mex 1y BekTopamu. CKaasipHOE
MIPOU3BEICHNE BEKTOPOB. BrlunciieHne yrioB
MEXY MPSIMBIMH U TJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO IPH
pELIEHUH T€OMETPUUECKUX 3a1a4




IloBTOpeHuUe, 00001IEHNE U
cucremMarusauus 3Hanuu (7
4.)

OcHoBHbIE (pUrypsl, (pakTsl, TEOPEMBI Kypca
TUTAHUMETPUH. 3a/1a4¥ TUIAHUMETPHH U
METOJIbI X PEIICHHUS.

OcHoBHBIE PUTypHI, PaKThI, TEOPEMBI Kypca
CTepeOMETpPHHU. 3aJJaul CTEPEOMETPUU U
METOJIbl UX PeIeHHS

IToBTOpPEHUE, 00001IEHNE
U CHCTeMATH3alus
3Hanui (22 4.)

O6o61maro1ee MoBTOPEHUE MOHATHI U

MeTOo10B Kypca reomerpun 10-11

KJIACCOB, CHCTEMAaTH3aIHsI 3HAHHH.
Hcropust pa3BUTHSI CTEPEOMETPUHN KAK
HAyKU U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM




ITOYPOYHOE IINTAHUPOBAHUE KYPCA 'EOMETPU
11 KJIACC

ba3oBblii ypoBeHb (34 yaca)

YrayoJeHnsblii ypoBeHb (68 uacoB)

KomuuectBo yacoB ‘

Tema ypoka

Tema ypoka ‘ KomuuectBo yacos

Tema: Tena epawenusn (12/24)

1 nemensn

Cdepa u map.

YpaBHEHHE ChEpHI. 1

CummeTpus cdepsl U 1apa 1

2 HexeJas

BzaumHoe PacCIoOJIOKCHUEC C(i)epbl U IIJIIOCKOCTHU

[1nomans chepsl u ee yacTei. 1

Perienne mpukiIagHbIX 3ajja4, CBA3aHHBIX CO cepoit 1
U IIapoM

3 Heneas

H3o0paxenue chepsl, mapa Ha iockocT. CedeHus
cdepbl

CrepeomerprueKkre 3aJa4i Ha 10Ka3aTeIbCTBO U 2
BbIuncieHue. [IpukinaaHble 3a/1ayu, CBS3aHHBIE CO
cdepoit 1 mapom

4 Hepeas

HI/IHI/IHJIpI/I‘IeCKaSI IMMOBCPXHOCTD. HI/IJ’II/IH}Ip

[Ipsimoit kpyrosol numuuAp. Ihnomans nmosepxuocTu 2
LWIAHIPA

5 "eneasn

CedeHust UHIIMHIpA

HpI/IKJ'Ia):[HBIG 3aaa4u, CBA3aHHBIC C HUJIMHAPOM 2

6 Hexenn

Konyc.

KoHoHMYecKass TOBEPXHOCThb. [Lliomanbs OOKOBOM 2
[TOBEPXHOCTH KOHYCA U MTOJTHON

7 Hemeas

'Y cedeHHBIN KOHYC.

1300 pakeHnsl KOHYCOB M YCEUEHHBIX KOHYCOB 2

8 Hemeasn




CeueHus KOHyca

HpI/IKJ'Ia,Z[HBIC 3ala4M, CBA3aAHHBIC C CCUCHHUECM KOHYCa

9 Henean

Pemenue 3aau Ha ceUeHUE KOHYCa

BBIYMCIICHUC.

CrepeoMeTprUeKrue 3a7ayd Ha JIOKAa3aTeJIbCTBO U

10 memeas

KOM6I/IH3HI/IH TCJI BpalllCHWA MHOT' OI'PaHHUKOB

MHOI'OI'PAaHHHUKOB

Pazmuaneie KOM6I/IHaI_II/II/I TCI1 BpallCHUA H

11 wegenasn

MHOrorpaHHUK, OIMCAaHHBIN 0K0JI0 cepbl

MHOI'OI'PaHHHUKOB

Pazmmaneie KOM6I/IHaI_[I/II/I TECJI BpalCcHUA b4l

12 wegeasn

Cdepa, BicaHHass B MHOTOTPAaHHUKHIIN B TEIIO

BpalCHUS

3agaun 1o teMe «Tena u TOBEpXHOCTH BpallCHU»

Tema: O0bemsI TeJ (6/9)

13 Hemeas

[Toustue 00 00OBEME.

Teopema 00 0ObeMe NPSAMOro MHIMHAPA

14 wengens

(OCHOBHEBIE CBOMCTBA 00BEMOB TEII

Bbruuciienne  00beMOB TN  C  TIOMOUIBIO
OIPEICTICHHOTI' 0 MHTErpaia
15 nenensn
O0BbeM HHIMHIpA
CrepeoMeTpuyecKue 3a/a4H, CBSI3aHHbIE C
BBIYHCIICHUEM 00BHEMOB IIAJIMH]IPA
16 nenensn
O0beM KoHYCa
CrepeoMeTprudecKue 3a/1a4H, CBSI3aHHBIC C

BBIYHCIIEHHEM 00bEMOB KOHYCa

17 wegens




O6bem mapa u wiomaab chepsl

[lpuknagasie 3amaun mo Teme «OO0BEMBbI

[IapOBOI'0 CCIrMCHTA»

mapa,

18 nepensn

[Tomo6ubIe Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXKITY
MJI0MIAASIMU TTOBEPXHOCTEH, 00beMaMu MOT00HBIX Te

[Tpuknagusie 3anaun o TeMe «OO6beMbl U TUIOLIAIN
TEI»

Tema: BexTopbl H KoopaAnHATHI B ipocTpancTBe (10/20)

19 nepensn

BekTop Ha TIIOCKOCTH U B IPOCTPAHCTBE

'YpaBHEHME NPSIMOM, MPOXOAIIEH Yepe3 ABE TOUKHU

20 memensn

CrnokeHue ¥ BEIYMTAaHHE BCKTOPOB

HapaJ'IJ'ICJ'IBHI)Ie OpAMBIC W IINIOCKOCTH, YIJIbI MCKIY
CKPCIIMBAOIUMHU CA IMTPAMBIMU

21 menens

YMHOXEHHE BEKTOpa Ha YHUCIIO

[lepnieHIMKYyJISIpHBIE TPSIMBIE U TUIOCKOCTH

22 Heneas

PaznokeHue BeKTopa Mo TPEM HEKOMITJIAHAPHBIM
BekTopaM. [IpaBuiio napamienenunena

Teopema o0 Tpex meprneHATKYIsIpax

23 Hexpeas

Peuienue 3a1a4, CBSI3aHHBIX ¢ TPUMEHEHUEM MTPAaBUIT
JIEVICTBUI C BEKTOpAMU

Brraucnenne JJIMH B MHOT'OI'paHHHUKaX

24 wenens

[IpsiMoyToJibHAsI CUCTEMA KOOPIUHAT B IPOCTPAHCTBE

dopmyna paccTosiHUA OT TOYKHA JIO IJIOCKOCTH B
KOOpJMHATaX.

25 nemens

[IpocTeiimue 3agauu B KOOpAUHATAX

YpaBHEHHE  IUIOCKOCTH, HOpPMajib, YpPaBHECHHUE

IIJIOCKOCTU B OTPEC3KaAX




26 Hemeas

Yron mexay BekTopamu. CKaJIIpHOE IIPOU3BEICHUE
BEKTOPOB

Brruancnenne yria MCKAy BCKTOPpAMU B ITPOCTPAHCTBC

27 Hemeas

Breraucnenue YTJI0B MCXKAY MPAMBIMHU U TINIOCKOCTAMUA

AHaIMTUYECKHE METOAbl pacuera yria
MPSIMBIMH U IIJIOCKOCTSIMU B MHOT O'PaHHHMKAX

MEXKY|

28 Hemens

KoopanHaTHO-BEKTOPHBIN METOA IIPU PELICHUH
reoMEeTpUYECKUX 3a]1a4

HaxoxneHue pacCTOSSHUA OT TOYKU A0 IJIOCKOCTH B

KyOe 1 MpaBUIILHON MUpaMUe

Tema: IloBTOpeHHEe, 06001IeHAE U CHCTeMAaTH3AIUsI 3HAHWUI (6/12)

29 Hemens

OcHoBHbIE QUTypbI, PAKThI Kypca IUIAHUMETPUU

[ inoanu MHOI'OYTOJIbHUKOB,
MJI0IAAeH, COOOpaKeHUsS TTOA00US

dbopMyabl IS

30 nemes

TeopeMbl Kypca MJIaHUMETPUU

MJIOIAAN CEYEHUN MHOIOI'PDaHHMKOB, pa3pe3aHusi Ha
qacTH, COOOpaskeHUs Mo100Us

31 Hemeas

3anaqn TIAHUMETPUH U METOAbI UX PCHICHU A

Perienune 3amau

32 Hepeas

OcHoBHbIE QUTYPBI, PAKTHI Kypca CTEPEOMETPUU

VicTopusi pa3BUTHUS CTEPEOMETPUM KaK HAyKU U ee
POJIb B pa3BUTHUU COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

33 Hegeis

TeopeMbl Kypca cTepeoMeTpun

MHOrorpaHHHUKH,
CceyeHus

miomaan MHOTI'OI'PaAaHHHUKOB, HX

34 wepens




3aga4uu CTEPEOMETPUU U METOJIbI UX PELICHUS

Perienue 3amau
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