MunuctepcTBo npocBemenus Poccuiickoit denepanuu
MunnctepeTBo o6pazoBanus CBepIOBCKOI o0acTu
MKY "Vnpapnenune o6pa3oBaHus MyHUIIUIIAJIBHOrO OKpyra borganosuy"
MYHUUHMIIATBHOE 0011e06pa3oBaTeIbHOE yUpexXIeHHe
baitHoBckas cpenusis o0meobpa3oBaTenbHas KON
(MOY Baitaosckag COLLT)

COI'JTACOBAHO
3amecTHTENs qUpekTopa mo YBP

#¥#24) - [EJL KpuBosoropa/ . Cokomoga/

«f9» O0F  2025rT. ¢ 29 24 2025r.

PABOYASI IPOTPAMMA
(ID 7893113)
y4eOHOro npeaMera
«I'eomeTpus. Yriy0JleHHbIH YPOBEHD)»

s obygarormuxcst 10 — 11 xkimaccos

c¢. Baituer, 2025 1.



INOACHUTEJIBHAS 3AIINCKA

['eoMeTpus ABIAETCA OMHUM M3 0A30BBIX KYPCOB Ha YPOBHE CpPEeIHETo 00IIero oopa3oBaHus,
Tak Kak  o0ecredyrBaeT  BO3MOXKHOCTb  H3Y4Y€HHs]  JUCUUIUIMH  €CTECTBEHHO-HAy4HOU
HaIlpaBJIE€HHOCTH M IPEIMETOB T['yMaHUTapHOro UHUKIa. [lOCKONBKY JOrMYecKoe MBIIUICHHE,
dbopMupyeMoe TNpH H3YYEHHH OOYYAIOMIMMHCS TOHATUHHBIX OCHOB T[EOMETPHUH, TpHU
JIOKa3aTeIbCTBE TEOPEM MW IOCTPOCHHM LENOYKH JIOTMYECKUX YTBEPKICHUW NpPH PELICHUH
FeOMETPUYECKHX 3a7a4, YMEHHE BBIABUTaTbh W OMNPOBEPraTh THUIIOTE3Bl HEMOCPEACTBEHHO
UCTIONB3YIOTCS. TIPHU PEIICHUM 3a]ad CCTECTBEHHO-HAYYHOTO LHKJA, B YaCTHOCTH (PU3MUYCCKHX
3a4a4.

Llens ocBoenust mporpaMmbl yueOHOTO Kypca «['eomeTpusi» Ha yriayOnEéHHOM ypOBHE —
pPa3sBUTHEC WHAMBHAYAIBHBIX CHOCOOHOCTEH OOydJaromMXcss OpPU HM3YYCHUH TCOMETPUH, Kak
COCTAaBIIIONICH TIpeaMeTHo obmactn «Martemarnka W WHpOpMaTHKa» depe3 obdecredeHne
BO3MOXHOCTH TNPUOOPETCHHS W UCIIOJIB30BaHUA OoJiee TIIYOOKHMX T'COMCTPHUYCCKHMX 3HAHUH U
JIEUCTBUH, CHENU(PUUHBIX TI'€OMETPUM, U HEOOXOJMMBIX JUISl YCIEHIHOIO IMPOPECCHOHAIBHOIO
00pa3oBaHusl, CBSI3aHHOI'O C MCIIOJb30BAHUEM MaTEMAaTHUKH.

[TpropUTETHBIMH 33/1a4aMU Kypca I'€OMETPUM Ha yriiyOJIEHHOM YPOBHE, PacCIIUPSIIOUIMMU U
YCWJIMBAIOIIMMHU Kypc 6a30BOT0 YPOBHS, SIBJISIIOTCSI:

paclIMpeHHe IIPE/ICTABICHUS O T€OMETPUN KaK 4acTH MHUPOBOM KyJbTYphbl U (pOopMHpOBaHUE
OCO3HAHHUS B3aMMOCBSA3M '€OMETPUH C OKPYXKAIOIIUM MHPOM;

(¢opMUpOBaHHME TMIPEJCTABICHUS O [IPOCTPAHCTBEHHBIX (UI'Ypax Kak O BaKHEHIIMX
MaTEMAaTHYECKUX MOJIENSIX, [IO3BOJISIONIMX OIUCBHIBATH U M3Y4aTh Pa3HBIE SIBJICHUS OKPYKAIOUIETO
MUpa, 3HaHWE NOHSATUHHOTO alapara 1o pasjielny «CrepeoMeTpus» yueOHOT0 Kypca I'€OMETPUH;

dbopMHEpOBaHNE yMEHUS BIAJICTh OCHOBHBIMH MOHSATHIMH O TPOCTPAHCTBEHHBIX (UTYpax H
UX OCHOBHBIMH CBOICTBaMH, 3HaHME TeopeM, (OpMyl U yMEHUE HMX IPUMEHSITh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HAXO/IUTh HECTAHJapTHBIE CIOCOOB! PEIlIeHUS 3a/1ay;

(GbopMHpOBaHHE YMEHHUS pacro3HaBaTh Ha YEPTEXKaxX, MOJENSIX M B pealbHOM MHpE
MHOTOTPaHHHUKH M TeJia BpalleH!s!, KOHCTPYHUPOBATh TEOMETPUUECKNE MOJIENH;

(GbopMHPOBaHHE MMOHUMAHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUSI MaTEMaTHYECKUX
Teopuil, GopMUPOBAaHNE TOHUMAaHUS POJIN aKCUOMATUKU MTPU MPOBEICHUH PACCYKCHMUII;

(GopMHUPOBAaHHE YMEHUS BIIAJIETh METOJIaMH JIOKa3aTENbCTB U aJTOPUTMOB PEUICHUS], YMEHUS
UX TPHUMEHATb, MPOBOJUTH J0KA3aTEIbHBIE PACCYXJACHHUSI B XOJI€ PEIICHHUS CTEPEOMETPHUECKUX
3a/1a4 ¥ 3a7a4 ¢ NPakTHUYECKUM CO/epKaHueM, (OPMHUPOBAHME MPENICTABICHHS O HEOOXOAMMOCTH
JIOKA3aTeNbCTB MpPU OOOCHOBAHMM MAaTEMaTHYECKMX YTBEPXKJICHHUN W POJIM aKCHOMATUKU B
MIPOBE/ICHUH JICTYKTUBHBIX PACCYXACHMIA;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYaldbHBIX M TBOPHUECKHX CHOCOOHOCTEH
o0Oy4aromuxcs, TMO3HABATENIbHON aKTHUBHOCTH, WCCIE/IOBATENIbCKMX YMEHHUH, KPUTHYHOCTH
MBIIIJIEHHS], HHTEpEca K U3YYEHHUIO T€OMETPUH;

¢dbopMupoBaHHE (QYHKIIMOHAILHON TIpPaMOTHOCTH, PEJECBAHTHOM TI'E€OMETPUM: YMEHUS
pacro3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B peallbHbIX
KHM3HEHHBIX CUTYallUIX U MPU U3YUEHUH JAPYTUX YUeOHBIX MPEIMETOB, IIPOSBICHUS 3aBUCUMOCTEN
Y 3aKOHOMEPHOCTEH, MOJICIMPOBAHMS PEATBLHBIX CUTYAIIH, UCCIECTOBAHUS TIOCTPOCHHBIX MOJICTCH,
HUHTEPIIPETAIIMN MOYYEHHBIX PE3YyIbTaTOB.



OCHOBHBIMH COJEPKAaTEIbHBIMU JIMHUSAMH ydeOHOro Kypea «['eomerpus» B 10—11 kmaccax
apnsaoTes: «lIpsMble W MIIOCKOCTH B MpoCTpaHCTBe», «MHororpanHukmu», «Tena BpameHUs»,
«BexTopel U KOOpAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTRE.

Chopmynupoannoe Bo DPI'OC COO TpeboBaHHE «yMETH OIEPHUPOBATH MOHSTHUIMHY,
PENIEBAHTHBIMHU TE€OMETPUH Ha YriayOn€HHOM ypoBHe oOydenust B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJEPKATENbHBIM JIHHHUSM Yy4eOHOro Kypca, a (OpMHpOBaHHE JIOTUYECKUX YMEHUUN
pacnpeziensercsi He TOJIbKO MO COoAep KaTeIbHbIM JUHUAM, HO U MO rojam obydenus. CoaepikaHue
00pa3oBaHUs, COOTBETCTBYIOIIEE IpPEeIMETHBIM pe3yiapTaTaM ocBoeHus PenepanbHoON paboueit
[POTPaMMEI, PacIpeaeEHHBIM 110 rojgaM 00ydeHus], CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIMIIHAIILHBIM BOMPOCaM OOydaromuecs: o0pamanich HEOAHOKPATHO. DJTO
MIO3BOJISICT OPTaHN30BaTh OBJIAICHNAC TCOMETPUUCCKUMHE MTOHATHAMYU M HaBBIKAMU MOCIEI0BATEIBHO
¥ TOCTYNATEIbHO, C COONIIOJCHHEM IPHUHLIUNA NPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIOYATH B
O0IIyI0 CHCTEMY T'COMETPUYECKHUX MPEACTABICHUA OOYJarOIMXCs, paclupss W yriayonss eé,
00pa3yst MPOYHBIC MHOKCCTBCHHBIC CBSI3H.

[Tepexo/1 kK M3y4EHNIO N'€OMETPHUH Ha YIi1yOJIEHHOM YPOBHE 1103BOJISIET:

co3math ycnoBus Ui jguddepeHnuanmu  00ydeHHs, TOCTPOCHUS HWHIMBUIYATBHBIX
00pa3oBaTeIbHBIX IIPOrpamMM, 00ecleUuTh YIiyOJaEHHOE M3yUE€HUE T'EOMETPUN KaK COCTaBIISIONIEH
yaebHoro npenmMera «MaremaTrukay;

[OJITOTOBUTH OOYYAIOIIUXCA K TPOJIOJKCHUIO M3YYCHUS MAaTEMaTHKH C Y4ETOM BBIOOpA
Oyaymieil mpodeccun, obecrneyuBas MPEEMCTBCHHOCTh MEXYy OOMMM H MPodeCCHOHATBHBIM
obpazoBaHueMm.

Ha u3yudenne yuebHoro kypca «['eomerpus» Ha yriryojséHHOM ypoBHE oTBojiuTcs 204 yaca: B
10 xitacce — 102 yaca (3 uaca B nenenio), B 11 ximacce — 102 gaca (3 yaca B Heeino).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMBbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE IOHATHA CTepeoMeTpHH. Touka, npsaMas, INOCKOCTb, IPOCcTpaHcTBO. [loHsATHE 00
AKCHOMaTHYECKOM IOCTPOECHUH CTEPEOMETPUM: AKCHOMBI CTEPEOMETPHH H CIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMBIX B INPOCTPAHCTBE: IEPECEKAIOIINECcs, MapaUIeIbHBIE U
cKkpemuBamommecs npsamele. [IpuzHaku ckpemuBarmmxcs npaMbix. [lapannenbHOCTh NPSAMBIX U
IJIOCKOCTEM B IHPOCTPAHCTBE: MApaJUICNIBHBIC IIPSIMBIE B IIPOCTPAHCTBE, NAPAILIEIBHOCTh TPEX
IIPSIMBIX, NIAPAJLICIBHOCTD NPAMON U IUIOCKOCTH. [lapaimensHoe U HEHTpalIbHOE IPOCKTUPOBAHKE,
u3zobpaxenue Guryp. OCHOBHBIC CBOWCTBA MapaJlIeIbHOTO MpoeKTupoBanus. M3zobpaxkenue Guryp
B IAPAJUICIBHON NPOEKUMH. YIVIBI C COHAIPABJICHHBIMUA CTOPOHAMH, YIOJI MEXKAY IpPSMBIMU B
IpocTpaHcTBe. llapaiienbHOCTh IIOCKOCTEN: MapasulebHbIe INIOCKOCTH, CBOMCTBA [1apalICIbHbBIX
wiockoctel. [Ipocreiinine npocrpancTBeHHbIE (PUIYPBI HA [IJIOCKOCTHU: TETPAdIP, lapajuleielnIe],
MIOCTPOEHUE CCUCHHI.

[TepneHAMKYNAPHOCTD NPSAMOM U INIOCKOCTH: NEPICHANKYJISPHBIC IPSIMbIE B IIPOCTPAHCTBE,
IPSMBIE TAPAVICIBHBIC W NEPICHJUKYJSIPHBIE K IUIOCKOCTH, IIPU3HAK ICPIECHIHUKYISIPHOCTH
OpsIMOM M IUIOCKOCTH, TEOpeMa O IPsSMOM INepIEHAMKYIISIPHON IUIOCKOCTH. OpTOroHabHOE
IIpoeKTHpOBaHue. IIepreHIMKYIIAp U HAKIIOHHBIE: PACCTOSHHUE OT TOYKH JIO INIOCKOCTH, PACCTOSIHHUE
OT TIPSIMOH IO TIJIOCKOCTH, MPOCKIUS QUTYPHI Ha TUIOCKOCTH. [lepneHInKyIIpHOCTh TIOCKOCTEH:
IIPU3HAK IIEPIICHIUKYIIPHOCTH JIBYX IUIOCKOCTEH. TeopeMa o TpEX NepleHAUKYIIApax.

VYrael B IPOCTPAHCTBE: Yrod MEX]y NPSAMOM U IUIOCKOCTBHIO, JBYTPAHHBIN YIoJl, JTMHCHHBINA
yroJl JBYrpaHHOro yria. TpEXrpaHHbIi U MHoOrorpaHsHble yriibl. CBOMHCTBA IUIOCKHX YIJIOB
MHOrorpaHHoro yria. CBONCTBa IUIOCKHX W JBYI'PAHHBIX YIJIOB TpéXrpaHHoro yria. Teopemsl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHUKH

Byl MHOTOrpaHHUKOB, pa3BEPTKa MHOTOIpaHHMKA. [[pu3Ma: n-yroapHas npusma, opsmas u
HAKJIOHHAs NPU3MbI, OOKOBas U MOJIHAS MOBEPXHOCTH MpU3MBL. [lapannenenunesn, npsMOyTroibHbIN
napajuIeIenunes n ero cBoicTea. Kpartdaiiine myTn Ha MOBEPXHOCTH MHOTOTpaHHHKA. Teopema
Ditnepa. [IpoctpancTeennas teopema I[udaropa. [lupamua: n-yronbpHas nupamMusia, NpaBUIIbHAS U
yceuéHHas nupamusl. CBoiicTBa péOep M OOKOBBIX IpaHeil NMpaBUiIbHON nMUpamMuabl. [IpaBuiIbHBIE
MHOTOTDAHHUKH: MPAaBWIbHAS TpH3Ma U NpaBWIbHAS IUpaMUIa, [PABWIBHAS TpPEYrojbHas
nupaMu/ia U TpaBUIbHBIA TeTpadjp, KyO. [IpeacraBieHume o mNpaBUIBHBIX MHOIOTPaHHHKAX:
OKTas3p, J0CKAIP U UKOCAP.

Breruncnenne »7IeMEHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yribel. [lmomans GokoBOM
MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSAMOM MPU3MBI, TIIONIA I OCHOBAHMI, TeOpeMa 0 OOKOBOI
MOBEPXHOCTH MpsiMON mpu3Mel. [Inomaas OOKOBOW MOBEPXHOCTH M TIOBEPXHOCTH MPAaBUILHON
MAPaMU/IbI, TEOPEMA O IIJIOMAAN YCEUEHHON TUPaMUIBIL.

CuMMeETpHUst B MPOCTPAHCTBE. OJNEMEHTBI CHMMETPHUM TPABHIBHBIX MHOTOTPAHHUKOB.
CummeTpust B MPAaBWIBHOM MHOTOTPAHHHMKE: CHUMMETpUs MNapaUienenunesa, CHUMMETPUS

MPaBUJILHBIX IPU3M, CHMMETPHUS MPABHIIBHON MUPAMU/IBL.



BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOI'O BEKTOpA, BEKTOPHI
KOJUIMHEApHbIE, COHANpaBJICHHbIE U TPOTHUBOIOJNOKHO HAIpaBleHHbIE BeKTOphl. PaBeHcTBO
BEKTOpOB. JIeHCTBUSA C BEKTOpaMH: CIOKEHHE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXEHHE BeKTOpa Ha yucio. CBONCTBA CIOXKEHHS BEKTOpOB. CBOWCTBA YMHOXKEHUS
BeKTOpa Ha uucio. [loHarue kommiaHapHble BeKTOPHL. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamienenunena. TeopemMa O pa3loKEHUH BEKTOpa MO TPEM HEKOMIUTAHAPHBIM
BekTopam. lIpsMoyronpHas cucreMa KoopAuHAT B mpoctpaHcTBe. Koopaunatel BekTopa. CBs3b
MEXJYy KOOpAMHAaTaMU BEKTOpa M KOOpAMHATAaMH TOYEK. YToJl MEXJy BekTopamu. CkaispHoe
IIPOU3BE/ICHUE BEKTOPOB.

11 KJIACC

Tesa BpalueHus

[TousiTvsl:  [MIIMHJpPHUYECKAsi [IOBEPXHOCTh, KOHHUYECKas IIOBEPXHOCTh, cdepHuecKas
MOBEPXHOCTh, 00pa3yIomue moBepxHoctei. Tena BpalieHus: MUINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. BzaumHoe pacnonoxenue chepbl U IUIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cdepe.
N3006paxenue Te BpalleHus Ha IUI0CKOCTH. Pa3zBépTka nuiuHapa u konyca. Cummerpus cepsl 1
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Teil. TeopemMa 00 00BEME HPAMOYIrOJIBHOIO
napajuiesenunena v ciueActBus u3 He€. OOBbEM NIpsIMON M HAKIOHHOW IIPU3MBI, IWIMH/IpA,
nupaMu/ibl 1 KoHyca. O0bEM H1apa U apoBOIro CETMEHTA.

KomOunanmu Ttenm BpalieHus M MHOrOrpaHHuMkoB. [Ipu3ma, BhHMcaHHas B IWJIMHJD,
onucanHas okoyro muanHapa. Ilepeceuenue chepsl u nrapa ¢ miockocTeio. Kacanue mapa u cheps
MI0CKOCThI0. [IOHATHE MHOTOrpaHHUKA, OMUCAHHOTO OKOJIO cdephl, cdepbl, BIUCAHHOW B
MHOTOTPaHHHUK WJIN TEJIO BPaICHMUS.

[Tnomane MOBEPXHOCTM LWIMHIApa, KOHyca, Iuiom@anb cdepsl u e€ yacteit. [lomobue B
npoctpanctBe.  OTHoONICHHE  00BEMOB,  MIOMANACH  TOBEPXHOCTEH  MOMOOHBIX  QUTYD.
[TpeobpazoBanue mnoao0us, romoreTus. PerieHue 3agad Ha IUIOCKOCTH C HCIHOJIb30BAaHUEM
CTEPEOMETPUYECKIX METO/IOB.

[TocTpoeHue ceueHnii MHOTOTPaHHMKOB U TEJl BpalllEHUs: CEUYEHUs IWINHpA (apaiienbHO
U TEPIEHAUKYISIPHO OCH), CEUEHHUS KOHYca (MapajiebHBIE OCHOBAHHWIO M TNPOXOJAIIUE uepe3
BEPILMHY), CEYEHHS IIapa, METOJbI MOCTPOCHMS CEUEHHUI: METOJ CJEA0B, METOJ] BHYTPEHHETO
IPOEKTHPOBAHMS, METO/]T IEPEHOCA CEKYIIEH MITOCKOCTH.

BekTOphI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTtops! B mpocTpancTBe. Onepanun Haja BEKTOpamMH. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBOIICTBA BEKTOPHOTrO yMHOXEHHA. [IpsMoyronpHas cucTeMa KOOPAWHAT B IPOCTPAHCTBE.
Koopaunats!l BekTopa. PasnoskeHue Bektopa mo 0Oasucy. KoopinHaTHO-BEKTOPHBIH METON MpH
PEIICHNN TEOMETPUUECKUX 3a/1ad.

J{BH2KEHHS B IPOCTPAHCTBE

JBmkenus npocTtpanctBa. OtobpaxkeHus. J[Buxkenus u paBeHCTBO duryp. Obmue cBolicTBa
JIBUOKEHUH. Buabpl ABWXKEHWI: TapanieNbHbI MEPEHOC, IEHTpPaIbHAs CUMMETPHUS, 3epKalbHas

CUMMETpHS, TOBOPOT BOKpYT npsmMoii. [IpeoOpazopanus nogodus. Ilpsmas u cepa Diinepa.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA
YUYEBHOTI' O KYPCA «'EOMETPHS» (YITJIYEJIEHHBIN YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JJMHHOCTHBIE PE3YJIBTATBI

1) rpaxknanckoe BoclIMTAHUE:

c(OPMUPOBAHHOCTh ~ TPAXKIAHCKOM  mo3umMKU  oOydarollerocss Kak  aKTUBHOTO U
OTBETCTBCHHOTO YJICHA POCCHICKOTO OOIIECTBA, MPEACTABICHHE O MAaTEeMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SBICHHUH, NPOLSAYp TPAXKAAHCKOrO OOIIecTBa
(BBIOOPBI, OMPOCHI WM JPYTrog), YMEHHE B3aMMOJCHCTBOBATH C COLHAIBHBEIMH WHCTHTYTAMU B
COOTBETCTBUU C UX (PYHKIUSMHU M HA3HAYCHUEM;

2) naTpuoTHYECKOE BOCNUTAHHUE:

c(OPMHUPOBAHHOCTE POCCUHCKOW TPa)KAAHCKOW HMACHTHYHOCTH, YBAKCHHS K IMPOLUIOMY U
HACTOAIIEMY POCCHUUCKONM MAaTEMAaTHKHM, IIECHHOCTHOE OTHOIICHHE K JOCTHXKEHUAM POCCHUCKUX
MAaTEMaTUKOB U POCCUUCKON MAaTEeMaTHUYECKOM IIKOJIbI, HCIIOJIB30BAaHUE ITUX JJOCTUKECHUMN B JIPYTUX
HayKaX, TEXHOJIOTUSIX, cpepax IKOHOMMKHY;

3) AnyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

OCO3HAHHUE JIyXOBHBIX I[IEHHOCTEN POCCHHCKOI0 Hapojia, CPOPMUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHMUSI, ITUUCCKOTO TIOBE/ICHUSI, CBI3AHHOTO C IPAKTUYCCKUM IIPUMCHCHHEM JIOCTKCHUN HAYKH
U JICATEIbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOI'O BKJIA/1a B IIOCTPOEHHE YCTOWUUBOrO Oy IyIIEro;

4) 3cTeTHYECKOEe BOCTIUTAHME:

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIIOYAs ICTETUKY MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajlay, pEIICHUH, pacCyXJEeHUN, BOCIHPUMMYMBOCTH K MaTEMaTHUYECKUM aclleKTam
Pa3IUYHBIX BUJIOB UCKYCCTBA,

5) pu3nueckoe BocnUTAHUE:

c(hopMUPOBAHHOCTh YMEHUS MPUMCHATH MaTEMAaTUYCCKHUC 3HAHUS B MHTEPECAX 3/I0POBOTO U
Oe3omacHoro obpasa *HU3HH, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 37I0POBbBIO (3/10pOBOE NMUTAHUE,
cOanaHCUPOBAaHHBIN PEKUM 3aHATUI U OT/bIXA, pEryispHas pusndeckas akTHBHOCTD), (hu3nuecKoe
COBEPIIECHCTBOBAHHE MPU 3aHATHUSIX COPTUBHO-03/IOPOBUTENLHON JIEATENBHOCTBIO;

6) Tpy10BOE BOCIIMTAHHE:

TOTOBHOCTh K TPYJly, OCO3HAaHHE IICHHOCTH TPYAOIIOOUs, MHTEpEC K Pa3lIMuHBIM cdepam
npoecCHOHANbHON /1EATEIbHOCTH, CBA3aHHBIM C MaTeMaTHMKOW M €€ NPUIOKEHUSIMH, YMEHHE
COBEPILIATH OCO3HAHHBIN BRIOOP OynyIei nmpodeccuu U Peau30BbIBATH COOCTBCHHBIC KU3HCHHBIC
IJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKOMY OOpa30BaHMIO M caM0o00pa3oBaHHUIO Ha
MPOTSHKCHUH BCEH KU3HHU, TOTOBHOCTh K AKTHBHOMY YYAaCTHIO B PEHICHWUW TMPAKTHYCCKUX 3aj7ad
MaTeMaTHYECKON HaNpaBiIeHHOCTH;

7) 2K0JI0THYECKOE BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  DKOJOTMYECKOW  KYNbTYpPHI, TMOHUMAHWUC BIUSHUA  COIMATBHO-
DKOHOMHHYECKHUX TMPOIECCOB HA COCTOSHHE NPUPOAHOM W COLUMAIBHON Cpeabl, OCO3HAHME
r100aMbHOTO XapaKTepa 3KOJOTHYECKUX MPOoOIeM, OPUEHTAIUsl HA MPUMEHEHHE MaTeMaTHYeCKUX
3HaHU{ 7S pelieHUs 3a7a4 B 001acTH OKpy’Katollel cpebl, MJIaHUPOBAHUE MOCTYMKOB M OICHKU
UX BO3MOXHBIX MOCJIE/ICTBUMN AJI OKPYKAIOIIEH Cpeibl;



8) HeHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOIIECTBEHHOM MPaKTUKH, TOHUMAaHHE MaTeMaTHYecKol HayKH Kak chephl yeaoBeuecKoil
JESTENILHOCTH, STANoB €€ pa3BUTHS U 3HAYUMOCTH JJI Pa3BUTUS HUBUIN3AIUH, OBJIAJCHUE A3BIKOM
MaTEMAaTUKd W MaTeMaTHYeCKOM KyJAbTypoll Kak CpelcTBOM MO3HAHUS MHpPa, T'OTOBHOCTh
OCYIIECTBIIATh MPOEKTHYIO U HCCIIEN0BATENBCKYIO JIEATENBHOCTh MHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIAMETHBIE PE3YJ/IbTATbBI

ITo3naBaTenbHBIE YHHBeEPCAJIbHbIE YUeOHbIE el CTBHS

ba3soBble JlorMyecKue AeilcTBUA:

BBISIBJISITH M XapaKTEpU30BaThb CYILIECTBEHHBIE IIPU3HAKH MAaTeMaTHYECKMX OOBEKTOB,
MOHATHUH, OTHOIICHUH MEXAY NOHATUAMH, GOPMYJINPOBATH OMPEACIICHUS TOHATHHA, YCTaHABINBATh
CYIIECTBEHHBIN MPHU3HAK KiacCH(MKALUM, OCHOBAHUS Uil OOOOWICHHUS M CPaBHEHUS, KPUTEPUU
IIPOBOIMIMOI'0 AHAJIN3A;

BOCIIPUHHUMATh, (DOPMYIHpPOBaThH W IIPeoOpa3oBBIBATH CYXKJIACHUS: YTBEPJIUTEIBHBIE WU
OTpHULIATEIIbHBIE, EJIMHUYHBIE, HACTHBIE U OOIIUE, YCIIOBHBIE;

BBISIBIISITh MaTEMATHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpPEYUs B (aKTax,
JIAHHBIX, HAOMIOJICHUSIX U YTBEPXK/ICHUAX, IIpe/ylaraTh KpUTEPUU IS BBISBICHUS 3aKOHOMEPHOCTEN
U IIPOTUBOPECUHIA;

JIenaTh BBIBOJBI C MCIOJIB30BAHUEM 33aKOHOB JIOI'MKH, JC/IYKTUBHBIX M HHJAYKTHBHBIX
YMO3aKJIFUYEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSTEIBHO J[OKA3aTEJIbCTBA MAaTEMaTUUYECKUX YTBEPHKJACHUH (IIpsIMbIE U OT
IIPOTUBHOI'0), BBICTpAaWBaTh apryMEHTAlMIO, [IPUBOJMUTH [PUMEPHI U  KOHTPUPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYACHUSI U BBIBOJIBI;

BbIOMpaTh criocod penieHns yueOHOM 3ajaun (CpaBHMBAaTh HECKOJBKO BapUAHTOB PEIICHUA,
BbIOMpaTh HauOoIIee MOAXOAIINN € YHIETOM CaMOCTOSITENNLHO BBIJIETIEHHBIX KPUTEPUEB).

ba3zoBble uccnenoBarebckme 1elCTBUA:

HCIIOJIB30BaTh BOMPOCH KaK MCCIIE/I0BATEILCKUNH MHCTPYMEHT MO3HAHMS, (OPMYJIHPOBATH
BONPOCH, (PUKCHUPYIOIIME MPOTUBOpEUHE, MpolieMy, YCTaHaBIMBaTh MCKOMOE M JIAHHOE,
(GbopMUPOBATh TMIOTE3Y, apryMEHTHPOBATH CBOIO MO3HIINIO, MHEHHE;

IPOBOAUTH  CAMOCTOATEIbHO  CIIAHUPOBAHHBIM  JKCIIEPUMEHT,  HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTU4eCKOro OOBEKTa, SBICHUS, IPOLECCa, BbISBICHUIO
3aBUCHMOCTEN MEXy 0OBEKTaMH, IBICHUSIMH, ITPOIIECCAMY;

CaMOCTOSITENILHO (QOPMYyIUpPOBaTh OOOOLIEHUS M BBIBOJBI 0 pE3yNbTaTaM IPOBEAEHHOIO
HaOJIIO/ICHUS, HCCIICIOBAHMS, OIIEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX PE3YJILTATOB, BHIBOJOB M
00001IEHNIT;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBLABUTATh MPEAIOIOKEHHS O €T0
pPa3BUTHHU B HOBBIX YCIIOBHUSAX.

PatGora ¢ undopmanmneii:

BBISABJIATH JIe(UIIUTH MH(QOPMAallMY, AaHHBIX, HEOOXOIUMBIX JUJII OTBETA Ha BOIMPOC U /s

pEUICHUS 3a/1a4u;



BHIOMpaTh  HMHGOpPMAMIO W3  HCTOYHHKOB  PA3JIUYHBIX  THIOB, aHAIU3HUPOBATh,
CHUCTEMATH3MpPOBAaTh W HWHTCPIPETHPOBATh HHPOPMAIMIO PA3IUYHBIX BHIAOB U (HopMm
NPeCTaBIICHUS;

CTPYKTYPHPOBATh HHPOPMALIUIO, IPEACTABIATh €€ B Pa3IMYHBIX (popMax, WITIOCTPUPOBATH
rpaduvecku;

OLIEHUBATh HAAEKHOCTH HH(DOPMAIIMH IO CAMOCTOSATENHEHO C(HOPMYTHPOBAHHBIM KPUTEPHSIM.

KomMMyHHKaTHBHBIE YHUBEPCAJIbHBIE Y4eOHbIE JeiicTBUS

OO61menne:

BOCIIpMHUMATL H q)OpMy.HI/IpOBaTL CYXKACHHUA B COOTBCTCTBUM € YCIOBUSIMH H LC/IIMHU
06H.[€HI/I$I, ACHO, TOYHO, I'PAMOTHO BBIPAXATh CBOIO TOUYKY 3pCHUA B YCTHBIX W IMMCbMCHHBIX
TCKCTax, 1aBaThb [MOACHCHUS 110 X0y PCHICHHA 3a4a4i, KOMMCHTUPOBATH HOJIy‘-ICHHBIﬁ PE3yibTar,

B XO0JA¢ OOCYXACHHs 33]aBaTh BOIPOCHI 1O CYIIECTBY OOCYXTaeMOU TEMBI, MPOOIEMBI,
pemaeMoﬁ 3aa4i, BLICKA3bIBATH HWACH, HALCICHHBIC Ha IIOUCK PCIICHHA, COIOCTABIIATH CBOU
CYXKJCHUA C CYXKJICHUSAMU JAPYIHUX YHYACTHHUKOB JMajiora, O6Hap}I)KI/IBaTI) pas3iiiuc U CXoOJACTBO
MO3UINH, B KOPPEKTHOH (hopMe GOPMYITHPOBATH PA3HOTIACHS, CBOU BO3PAKCHHUS;

MNPCACTAaBJIATL PC3YIbTAaThl PCHICHUA 3aJadd, OKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITCIILHO BBIOMpaTh (POpMaT BBICTYIUICHUS C YUETOM 3a]a4 IPE3CHTAIMM U OCOOCHHOCTEH
ayJIuTOPHUH.

PeryisiTHBHBbIE YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camooprauusauus:

COCTaBJIAAITh IUJIaH, AJITOPUTM pEIICHUs 3aja4yd, BbIOMpaATh CIIOCOO pelleHHs ¢ Y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUpPOBAaThb U KOPPEKTHUPOBATh
BapHaHThI PEUICHUN ¢ y4ETOM HOBOM MHpOpMAIINH.

CaMOKOHTPOJIb, IMOIIUOHAJILHBIA HHTEJLIEKT:

BJIa/IE€Th HABBIKAMHU IO3HABATEILHOM peieKcHH KaKk OCO3HAaHUS COBEPINAEMBIX ACHCTBUN 1
MBICJIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB, BIAJETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJIS
poliecca M pe3ysibTaTa pelieHusl MaTeMaTH4eCcKoN 3a/1auy;

NPEJIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TIPU pEHICHUM 3a7adyd, BHOCHUTH
KOPPEKTHUBBI B JICATEIBHOCTH HAa OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HAMJECHHBIX OIIMOOK,
BBISIBJICHHBIX TPY/THOCTEH;

OIICHUBAaTh COOTBETCTBHUE PE3yJbTaTa 1M U YCIOBUSIM, OOBSICHATH MPUUMHBI JOCTH)KEHUS
WIM  HEJIOCTHXKEHUS  PE3yJbTaTOB  JIEATENbHOCTH, HaXOAMTh OMHOKY, /[AaBaThb  OLIEHKY
NpPUOOPETEHHOMY OIBITY.

CoBMecTHAas 1eAITEIBLHOCTD:

NOHMMAaTh W HCHOJB30BaTh MPEUMYIIECTBA KOMaHJHOW W WHIAMBUAYAIbHOM paboOTHI mpu
pelleHnn y4eOHBIX 3aJla4y, MpPUHUMATh I[elb COBMECTHOW JESITEIbHOCTH, IUIaHUPOBATH
OpTaHU3AIMI0 COBMECTHOW palOThI, pacmpeieisTh BUIbI PabOT, JI0roBapUBATHCS, OOCYXKIATh
MPOIICCC U PE3yNbTaT paboThl, 0000IIaTh MHCHUST HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYIIOBHIX ¢opMax padoTel (0OCyXkaeHHs, OOMEH MHEHHUH, «MO3rOBBIE
HITYPMBD» U MHBIE), BBIMOIHITL CBOK HacTh padOThl M KOOPJMHHUPOBATL CBOU ICUCTBHS C APYTUMU
WieHaMH KOMAaH/bl, OILIEHHMBaTh Ka4deCTBO CBOEr0 BKJIaja B OOMIMM TPOIYKT MO KPUTEPHUSIM,

c(hopMyTHPOBAHHBIM YYAaCTHUKAMHU B3aMMOICHCTBHS.



INPEIMETHBIE PE3YJIBTATbBI

K xonmy 10 kiacca oOydaromuics HayqIuTCs:

CBOOOJHO OMEpPUPOBATh OCHOBHBIMH MOHATUSMHU CTEPEOMETPUU NPU PEIICHUHU 3a1ad U
IIPOBEJCHIN MAaTEMaTHYECKUX PACCYKIECHUMN;

IIPUMEHSITh aKCUOMBI CTEPEOMETPUM U CIEACTBHS U3 HUX [IPU PEIICHUH I€OMETPHYECKUX
3a;ay;

KJIaccUpUUUPOBATh B3aUMHOE PACIOJIOKEHUE TPSMBIX B IPOCTPAHCTBE, IIOCKOCTEH B
IIPOCTPAHCTBE, IIPAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C YIJIaMH B TNIPOCTPAHCTBE: MEXAY
MPSIMBIMHU B IPOCTPAHCTBE, MEXAY MPSAMOHN U IIOCKOCTBIO;

CBOOOJHO ONEPUPOBATH NOHATUSAMU, CBA3aHHBIMHU C MHOTOTPaHHHKAMU;

CBOOOJHO pacro3HaBaTb OCHOBHBIC BHALI MHOTOTPAHHUKOB (IIpU3Ma, WHpaMHIa,
NPSIMOYTOJIBHBIN Napaenenumnes, Ky0);

KJIacCU(pUIIMPOBATH MHOTOTPAHHUKH, BBIOMpas OCHOBaHUSA AJIS KJIacCHU(pUKALUK;
CBOOOJAHO OMEPUPOBATh MOHATUSIMH, CBSI3aHHBIMU C CEUYEHHEM MHOTOIPaHHUKOB
IIJIOCKOCTBIO;

BBIIOJHATH TapaliieIbHOE, IIEHTPAIbHOE U OPTOrOHAJIBHOE IIPOCKTHpPOBaHUE (QUIYp Ha
IJTOCKOCTB, BBIMONHATH U300pakeHust GUTyp Ha IMITOCKOCTH;

CTPOUTh CEYEeHHsS] MHOTOTPAHHUKOB Pa3IHUHBIMH METOJAMH, BBINOJIHATH (BBHIHOCHBIE)
IUIOCKHME YEPTEXKH U3 PUCYHKOB ITPOCTBIX OOBEMHBIX (UIYp: BUJI CBEPXY, COOKY, CHU3Y;
BBIUUCIATL  IUIOHIQJM  TIOBEPXHOCTEH  MHOIOI'PDAaHHHUKOB  (IIpM3Ma,  IIMPaMUja),
reOMETPUUYECKUX Tell ¢ IpUMEeHeHneM hopmy;

CBOOOJAHO ONEpPUPOBATH MOHATHAMH: CHUMMETpPUS B MPOCTPAHCTBE, UEHTP, OCb U
MJIOCKOCTh CUMMETPUH, [IEHTP, OCh H MJIOCKOCTh CUMMETPUH (UTYDBI;

CBOOOJIHO ONEPUPOBATh MOHSTUSIMH, COOTBETCTBYIOUIMMHM BEKTOpPaM M KOOpPJIMHATaM B
MIPOCTPAHCTBE;

BBITIOJHSATH IEHCTBUS Ha/l BEKTOpaMH;

pemars 3aJayd Ha JOKAa3aTelbCTBO MATEMATHYECKUX OTHOUIEHWH U HaXOXKIEHUE
rEOMETPUUYECKUX BEIUYUH, IPUMEHSS U3BECTHBIE METO/IbI MPU PENICHUHN MaTEMaTHYECKUX
3a/1a4 NOBBIIICHHOTO U BBICOKOTO YPOBHS CII0KHOCTH;

OPUMEHSTh NPOCTENIINE TPOrpaMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI MIPH PEIIEHUH CTEPEOMETPUUECKHUX 3a]aY;

U3BIIEKaTh, MPeoOPa30BBIBATh U MHTEPIPETUPOBATH UH(POPMAIUIO O MPOCTPAHCTBEHHBIX
TEOMETPUUECKUX (UTYpax, MPECTABICHHYIO Ha YEpTEXKaxX U PUCYHKAX;

IPUMEHSTh MOJYYEHHbIEC 3HAHMS Ha MPAaKTUKE: CPAaBHUBATh U aHAJIU3UPOBATH pealbHbIC
CUTYalLUH, IPUMEHSATh U3Y4YECHHBIE [IOHATUS B [IPOLIECCE [IOMCKA PELUEHUS MATEMATUYECKU
cOpMyIHpPOBAHHOW MPOOJIEMBbl, MOICIHMPOBATH pPEATBHBIC CHTYyallMd Ha  S3BIKE
IE€OMETPUM, HUCCIICJOBATh IIOCTPOCHHBIE MOJEIM C HUCIOJb30BAHHEM IE€OMETPHUYECKHX
NOHATHH M TeopeM, ammapara anreOpbl, pemarbh MPAKTHYECKHE 3aJaud, CBA3aHHBIC C
HaXO0X/1IEHUEM I'€OMETPUUECKUX BEJIMUMH;

UMETb NMPEICTABICHUSI 00 OCHOBHBIX 3Tanax Pa3BUTHA [COMETPUHM KaK COCTABHOM YacCTH
(byHIaMeHTa pa3BUTHSI TEXHOJIOTHH.



K xonmy 11 kiiacca oOydaromuiics HayqYnuTCs:

CBOOOZHO ONEpUPOBATh MOHSTUSIMHY, CBS3aHHBIMU C IMUIMHAPUYECKOM, KOHHYECKOW W
chepudecKoll MOBEPXHOCTSIMHU, OOBSICHIITE CIIOCOOBI TTOJTYUCHUST;

OTICpUPOBATh TOHATUSMHU, CBSI3AHHBIMH C TCIAMH BpPALICHUS: MUIMHAPOM, KOHYCOM,
cthepoit u mapowm;

pacrmo3HaBaTh Tejla BpallleHus ([IIMHIP, KOHYC, cdepa U map) U OOBsICHATh CIIOCOOBI
TIOJITYYCHUS TEIT BPAIICHUS;

KITACCH(UIIMPOBATH B3aUMHOE PACTIONOKEHUE CPephl U IIIOCKOCTH;

BBIUUCIISTH BEIMYUHBI JIEMEHTOB MHOTOTPAHHUKOB U TEJN BpalleHUs, 00BEMBI U IIIOLIa11
MIOBEPXHOCTCH MHOTOTPAHHHUKOB U TEIJI BPAIICHUS, TCOMETPUICCKUX TCH ¢ MPUMCHCHHEM
dopmym;

CBOOOIHO OIECPUPOBATH TOHATHUSMHU, CBS3AHHBIMM C KOMOWHALIMSIME TEJT BPANICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHHK, BIHCAHHBIM B C(Epy U OMHUCAHHBIA OKOJO chepsl,
cdepa, BIIMCaHHAs B MHOTOTPaHHUK WJTU TeJIO0 BpAIIeHHUS,;

BBIUKCIATh COOTHOLICHHUS MEXAY IUIOMIAIIMU MOBEpXHOCTEH M 0ObEMaMM MOAOOHBIX
TeN,

u300paxaTb HU3ydyaeMble (UTYpBI, BBIIOJMHATH (BBIHOCHBIE) IJIOCKHE YepTeXH U3
PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHUS Tell
BpAILCHUS;

U3BJICKATh, HHTCPIPETUPOBATH U NMPEOOPa30BBIBATE HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuyYecKux Gurypax, npeAcTapIeHHYIO Ha YepTeKax U PUCYHKAX;

CBOOOJHO OMEpPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH ONICPAIMH HAJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHUCcTeMe KOOpANHAT;

peiiaTh TCOMETPUYSCKHUE 3a/1a4M  HA BBIYMCICHUE VIJIOB MCKIY MNPSIMBIMH |
MJIOCKOCTSIMHU, BBIYUCIICHUC PACCTOSHHUN OT TOYKH JI0 TUIOCKOCTH, B IIEJIOM, Ha
MPUMECHCHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TP PEIICHHH,

CBOOOIHO OMEPHUPOBATH MOHSATHUSMHU, CBSI3aHHBIMU C JIBIDKCHUEM B TPOCTPAHCTBE, 3HATH
CBOMCTBA JBUKEHUH;

BBITIONTHATh HM300paKeHHUsT MHOTOTPAaHHUKOB M Tl BpalleHHs TMpU MapaielbHOM
MEPECHOCE, ICHTPATBHON CHMMETPHH, 3EPKANBHON CHMMETpPUHU, TPU MOBOPOTE BOKPYT
PSIMOi, TPe0Opa30BaHMs TOT00NS,

CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TCJT BPAICHUS: CCUCHUS IMIMH/PaA (MTapayieibHO U
MEPIEHIUKYIAPHO OCH), C€YeHUs KOHyca (mapasuielibHble OCHOBaHUIO U MPOXOIsIUe
yepes3 BEPILUHY), CEYEHUS L1apa;

WCIIONIb30BATh METOABl IMOCTPOCHHS CEUYCHHIA: METOJ CJICAOB, METOJ BHYTPEHHETO
MPOCKTHPOBAHMS, METO,T TICPEHOCA CEKYIICH MIIOCKOCTH;

JIOKA3bIBaTh TCOMETPUICCKIC YTBEPKICHHUS;

IPUMEHSTh T[COMETpUYECKHe (aKkThl Ui PEIICHUS CTEPEOMETPUYCCKUX — 3ajad,
MIPEAIOJIATAIOIINX HECKOIBKO IArOB PEIICHUsS, €CIU YCIOBHS MPUMCHCHUS 33JIaHbl B
SIBHOM M HCSIBHOM hopMc;

peiiaTh 3a7aud  Ha J0Ka3aTeIbCTBO MATCMATHYCCKUX OTHOIICHUM W HAXOXJICHHC

TCOMCTPUHUCCKUX BCIUYNH,



NPUMEHSTh IPOrpaMMHbBIE CPEACTBA M JIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MpHU
PCIICHUU CTEPCOMETPUYCCKUX 3a/1a4;

MIPUMCHSATH TIOJIYYCHHBIC 3HAHUS HA TIPAKTUKE: CPAaBHUBATH, AHAJIU3UPOBATH M OLCHUBATD
peasibHble CUTYyallud, IPUMEHSATh M3yUeHHbIE MOHATUS, TEOPEMBI, CBOHCTBA B Mpolecce
MOUCKA PpELIeHUs MaTeMaTH4deckd CGHOpMYIUPOBAHHON MNPOOJIeMbl, MOAETUPOBATH
peaibHble CHTyallud Ha S3bIKE TEeOMETPUH, HCCIEOBATh IOCTPOEHHBIE MOJENH C
UCIOJIB30BAHUEM TEOMETPUYECKUX MOHATHH M Teopem, ammapaTa aiaredpbl, pemaTh
MPAKTHUYECKUE 3a/1a4l, CBI3aHHbIE C HAXOXKJIEHUEM T€OMETPUIECKUX BETTUYLH;

UMETh MPENCTaBICHU 00 OCHOBHBIX ITANaxX Pa3BUTHS T'€OMETPUU KAK COCTABHOM YacTu
dbyHIaMEeHTa pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosngecTBo 1acos DJ1eKTpoHHbBIE (I (PPOBLIE)
HaumeHoBaHHe pa3aesoB U TeM NPOrPaMMBI
n/n Bcero KoHTpoabHbBIE IIpakTuyeckue 00pa3oBaTebHbIE PECYPChI
patGoThI padoThI
1 Beenenue B crepeoMeTpHIo 23 1
) BianmHOe pacrionokeHue pSIMBIX B 6 1
MIPOCTPAHCTBE
3 [MapamteTsHOCTH IPSIMBIX U ITOCKOCTEH B 2
MIPOCTPAHCTBE
4 [NeprieHAMKYASPHOCTE MPSIMBIX U ITOCKOCTEH B 75
MIPOCTPAHCTBE
5 YTIiIBl U paccTOAHEA 16 1
6 MHororpaHHUKH 7 1
7 BekTopH!I B ipocTpaHCTBE 12
2 HOBTOPGHI/IG, 0600IIeHNE U CHCTeMaTH3aIlHs 5 )
3HAHMI
OBHIEE KOJMYECTBO YACOB 102 6 0
MO IMPOI'PAMME




11 KJIACC

No HaumeHoBaHHe pa3aesioB U TeM KosiniecTBo 4acos DeKTpoHHBIE (HU(pOBbIe) 00pa3oBaTeIbLHBLIE
n/n NporpaMMabl Bcero KonTpoabubie IlpakTH4eckue pecypcbl
padoThI padoThI
1 AHanuTH4ecKasi TeOMeTpHs 15 1
) [loBTOpenwue, 0606meHI/VIe u 15 1
CHCTeMaTH3allHs 3HaHUH
3 O61EéM MHOTOTpaHHUKA 17 1
4 Tea BpammeHus 24 1
5 [Tronagn MoBepXHOCTH M 0OBEMBI 9 1
KPYTJBIX Tel
6 JBmxeHus 5 1
7 [loBTOpenwue, 0606meHI/VIe u 17 )
CHCTeMaTH3allHs 3HaHUH
OBHIEE KOJMYECTBO YACOB 102 8 0
11O IMMPOI'PAMME




IHOYPOYHOE IIJTAHUPOBAHUE
10 KJIACC

Tema ypoka

KosnuecTBo 4acoB

Bcero

KonTtpoasnbie
padoTnI

IlpakTH4eckue
padoTnI

Jara
H3YICeHHA

DJIEKTPOHHBIE
nu@ppoBkIe
o0pa3oBaTeJbHBIE

pecypcbl

OcHoBHEIC ITpaBHiIa H300paXEHUS Ha PUCYHKE IIOCKOCTH,
napaIeJbHBIX OPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[onsTHS CTepeoMeTpuH: TOUKa, IpsAMasi, IUIOCKOCTD,
npoctpancTBO. OCHOBHBIC NIPaBHJIa H300paXKEHHUSI HA PUCYHKE
IUIOCKOCTH, TIapaUICAbHBIX MPSMBIX (OTPE3KORB), CEPEIUHBI
OTpe3Ka

IoasTus: MepecCKaroIecs MI0CKOCTH, IICPECCKAOIINECA
npAaMas U IJIOCKOCTh; IMMOJYIIPOCTPAHCTBO

IoasTus: MepecCKaroIecs MI0CKOCTH, IICPECCKAOIINECA
npAaMas U IJIOCKOCThb,; IMMOJYIIPOCTPAHCTBO

MHororpanHuKH, H300pakeHHe MTPOCTEHIINX
MPOCTPAHCTBCHHBIX (PUTYp, HECYILIECTBYIOILNX OOBEKTOB

MHororpanHuKH, H300pakeHHe MTPOCTEHIINX
MPOCTPAHCTBCHHBIX (PUTYp, HECYILIECTBYIOILNX OOBEKTOB

AXKCHOMBI CTCPCOMCTPHUHU U MEPBLIC CJICACTBUA U3 HUX

AXKCHOMBI CTCPCOMCTPHUHU U MECPBLIC CIACICTBUA U3 HUX

AXCHOMBI CTCPCOMECTPUHU U MCPBLIC CIICACTBUA U3 HUX.
Cnoco0Obl 3aJaHyd MPAMBIX 1 IUTIOCKOCTCH B MMpOCTpPaHCTBE.
O6o3HaUYeHUS IpAMBIX U IUIOCKOCTEH

10

Uzobpaxkenne ceueHuil mupaMuibl, KyGa 1 IPpU3MBI, KOTOPBIE
NpoXOoIAT Uepe3 ux pébpa. M3obpaxeHue nepeceueHus
MOJIYYEHHBIX IUIOCKOCTeH. PackpalnBanye mocTpoeHHBIX
CeUCHHH pasHBIMHU LIBETAMH

11

UzobpaxkeHne ceueHuil mupaMuibl, KyGa 1 IPpU3MBI, KOTOPBIE
NpoXOoIAT Uepe3 ux pébpa. M3obpaxeHue nepeceueHus
MOJIYYEHHBIX IUIOCKOCTeH. PackpamnBanye mocTpoeHHbIX
CCUCHHH pa3HBIMHU LIBETAMH

12

UzobpaxkeHne ceueHUil mupaMuibl, KyGa 1 IpU3MBI, KOTOPBIE
NpoXOoIAT Hepe3 ux pébpa. M3obpaxeHue nepeceucHus
MOJIYYEHHBIX IUIOCKOCTeH. PackpamnBanye mocTpoeHHBIX
CeUCHHH pa3sHBIMU LIBETAMH




13

U3zobpaxenue ceueHuil mupaMuibl, KyGa 1 IPpU3MBI, KOTOPBIE
NpoXOoIAT Uepe3 ux pébpa. M3obpaxeHue nepeceueHus
MOJIYYEHHBIX IUIOCKOCTeH. PackpalinBanye mocTpoeHHBIX
CeUCHHH pa3sHBIMHU LIBETAMH

14

MeTo ceioB As MOCTPOCHUS CeHeHUI

15

Merton ciaenoB 41 NocTpoeHUs cedeHuil. CBolicTBa
repecedeHn TIPSIMBIX U TUIOCKOCTel

16

Merton ciaenoB 41 NocTpoeHUs cedeHuil. CBolicTBa
repecedeHni TIPSIMBIX U TUIOCKOCTel

17

[ocTpoenue cevenuil B nupamuze, Kyoe o TpéM ToUKaM Ha
pEbpax. Co3naHue BEHIHOCHBIX UEPTEKEl U 3alich 1IaroB
MOCTPOCHUS

18

[ocTpoenue cevenuil B mupaMuze, Kyoe Mo TpéM ToUKaM Ha
pEbpax. Co3naHue BEIHOCHBIX YEPTEKEH M 3aluCh 111aroB
MOCTPOCHUS

19

[ocTpoenue cevenuii B mupaMuze, Kyoe Mo TpéM ToUKaM Ha
pEbpax. Co3naHue BEIHOCHBIX UEPTEKEl U 3alich 1IaroB
MOCTPOCHUS

20

[locTpoenue cevenuil B nupaMuze, Kyoe Mo TpéM ToUKaM Ha
pEbpax. Co3naHue BEIHOCHBIX YEPTEKEH M 3anCch 111aroB
MOCTPOCHUS

21

[loBropenue nnanuMeTpun: TeopeMa o MPONOPIHOHATBHBIX
orpeskax. [lonobue TpeyronbHUKOB

22

IToBTOpenue mwianumeTpun: Teopema MeHenas. Pacuersl B
CCUCHMAX HA BBHIHOCHBIX HepTexax. McTopus pasBuTHS
IUIAHUMETPUHU B CTEPCOMETPHHU

23

|

KonuTponbras pabota "Akcrnomsl ctepeoMeTpur. CedeHus'

24

Bzammuoe PAacCIIOJIOXKCHNEC IPAMBIX B IIPOCTPAHCTBE.
CerHII/IBaIOHII/IeCH npAMBIC. HpI/I3HaKI/I CKpCIINBarOIINXCA
IpAMBIX. HapaJ'UIGHI)HI)Ie IPAMBIC B IIPOCTPAHCTBE

25

TeopeMa o cylIeCTBOBaHHH U €IMHCTBEHHOCTH MTPSIMOi
napavieIbHOM JaHHOM MpsAMoil, mpoxXoAsiIel yepe3 TOUKy
MIPOCTPAHCTBA U He Jiexkalleld Ha JaHHOU mpsamoil. Jlemma o
NepeceUCHUN MapalICIbHBIX MPAMBIX IJIOCKOCTBHIO

26

[NapamiensHOCTH TpexX NpsAMBIX. Teopema o TpExX

napajJaCJbHBIX MMPAMBIX. TeopeMa 0 CKPCHIMBAOIINXCA MTPAMBIX

27

HapaJ'UIGHI)HOG IMPOCKTHPOBAaHUC. OCHOBHBIC CBOHCTBA




napajieabHOro MpoeKTHupoBanuid. Mzo0paxeHue pasHbIX GUryp
B Iapa/IeIbHON MPOCKIHH

HeHTpaHI)HaH MIPOCKIIUA. Vroac COHaITpaBJICHHBIMHU

28 CTOpOHaMH. YT0J MEXJY MPAMBIMU

29 3ajauu Ha 10Ka3aTeIbCTBO U HCCIICIOBAHUE, CBSI3aHHBIC C
PacIoIoKCHHEM MPSIMBIX B IPOCTPaHCTBE
[onsTHs: NapatIeIbHOCTh NPSAMON U ILTOCKOCTH B

30 | mpoctpanctBe. [Ipu3HaK napaIeIbHOCTH NPAMON U
wiockocTH. CBoMCTBa MapalIeJbHOCTH NIPAMOM U IIIOCKOCTH
I'eomerprteckue 3a1auy Ha BEIYUCICHHUE U 10KA3aTEILCTBO,

31 | cBA3aHHBIC C NAPALICILHOCTHIO NPAMBIX H IIOCKOCTEH B
MPOCTPAHCTBE

3 [locTpoeHue ceveHus:, MPOXOIAILIEIO Uepes JaHHYIO NIPSMYIO Ha
YyepTeke U napaie/bHoro Apyroi npsmoi. Pacuét oTHoleHHA
[NapamienpHas nmpoeKUys, MPUMEHEHHE I OCTPOCHUS

33 | cedeHuil kyba u mapamienenuneaa. CBolicTsa
NapaIeCIHIIC/IA U TPU3MBI

34 [Napamnenpubie miockocTH. IIpu3HaKy mapaaieabHOCTH ABYX
IUIOCKOCTEH
TeopeMa o mapamIebHOCTH U ¢IUHCTBEHHOCTH IJIOCKOCTH,

35 | mpoxoasiiel Hepes TOUKY, He IPUHAICKAILYIO JaHHOH
IUIOCKOCTH U CACJICTBHSL U3 Heé
CBoifcTBa mapauieIbHBIX IUIOCKOCTEH: 0 NapalieJbHOCTH

36 | mpsMBIX IepeceteHus PH MEPEceUeHHH IBYX MapaIeIbHBIX
IJIOCKOCTEH TpeTheil
CpoiicTBa MmapamiedbHBIX IIOCKOCTEH: 00 OTpe3kax

37 | HAPALTCTBHBIX NPAMBIX, 3aKJTFOUEHHBIX MEXKAY
napaieJbHBIME IUIOCKOCTAMU; O TIEPECEUCHUH MIPAMOM ¢
JBYMsI IAPaICABHBIMU IIOCKOCTAMH

38 | IloBropenue: Teopema [Indaropa Ha mIocKoCTH

39 | IloBTOpeHHE: TPUTOHOMETPHS NPAMOYTOJBHOTO TPEYTOJIBHIKA

40 | CaoiicTBa Kyba M IPAMOYT0JbHOIO NapauICICIUIeaa

41 Beruucnenue 1IHH OTPE3KOB B KyO€ U MIPSIMOYT'OIbHOM
napajIeJeIHIeie

47 [epnennukyaspHoCTE NpsMO 1 mockoct. [IpusHak

MNEPNCHAUKYIAPHOCTHU HpHMOﬁ H IIJIOCKOCTH




[epnernukyaspHoCTE NpsMoO u mockocty. [Ipusnak

43 i
NEePICHANKY/IPHOCTH MPSIMOM U IJIOCKOCTH
TeopeMa 0 cylLIeCTBOBaHHHU U €IMHCTBEHHOCTH MIPSIMOI,

44 | mpoxojsei Hepe3 TOUKy NPOCTPaHCTBA U MEPICHUKYIAPHOM
K IUIOCKOCTH

45 [1nockocTH U IEpIEHANKYIIPHBIC UM MIPSIMBIC B
MHOT'OTpaHHUKaX

46 [I1ockocTH U IEpIEHANKYIIPHBIC UM MIPSIMBIC B
MHOTOTPaHHUKaX

47 [epnennukynsp u Hak1oHHaA. [locTpoeHue NepIeHANKYAIpa
13 TOUKH Ha IPSIMYI0

48 [epnernukynsp u Hak1oHHaA. [locTpoeHue NepIeHANKYAIpa
13 TOUKH Ha IPSIMYI0

49 | Teopema o Tpéx NMepneHINKYAspax (npsiMas 1 obpaTHasi)

50 | Teopema o Tpéx nepneHAMKYIspax (mpaMas u oOpaTHas)

51 | Yroa Mex/y CKpelIMBaroIIUMHCS TPSIMBIMH

57 [orck nepneHAUKYAAPHBIX IPAMBIX C TIOMOLIBIO
NEePICHANKYISPHBIX IUIOCKOCTEH

53 | OproronaiabpHOE NPOCKTHPOBAHHE

54 [ocTpoenue cevenuil KyOa, MPU3MBI, IPABUIBHOM MHUPaMUIBI C
MOMOILIBIO OPTOTOHAILHON MPOSKIIMH
[ocTpoenue cevenuii KyOa, MPU3MBI, IPABUIBHOM MHUPaMUIBI C

55 ’ ’
MOMOILIBIO OPTOTOHAILHON MPOSKIIMH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO TLTOCKOCTH.
[InockocTH cHMMETPUI B MHOTOIpaHHUKAX
[Ipu3Hak nepneHAUKYIAPHOCTH NPAMON M ILIOCKOCTH KaK

57
CJICICTBHE CUMMETPHHU
[IpaBunbHBIE MHOTOTpaHHHUKH. PacuéT paccTOAHUI OT TOUKH J10

58
IUIOCKOCTH

59 [IpaBunbHBIE MHOTOTPaHHUKH. PacuéT paccTOAHUI OT TOUKH J10
IUIOCKOCTH

60 CriocoOBI OITyCTUTH NMEPIICHANKYISIPBI: CHMMETPUS, CABUT
TOYKH IO MapayieIbHOU mpsaMoil

61 | CnBur no HemapaaIeIbHOM NPsAMOH, H3MEHEHHE PacCTOIHUI

62 KonuTponbHas pabora "B3anMHoe pacnonoxkeHre MIPSIMBIX U

IUI0CKOCTE! B MpocTpaHCcTBe"




HOBTOpeHI/Iel yroJja Mex/Jy nNpaMbIMU Ha IJIOCKOCTH,

63 | TPUrOHOMETPUS B IPOU3BOILHOM TPEYrOJbHUKE, TEOpeMa
KOCHHYCOB

64 [loBTOpeHHE: yroa MEKIY CKpeIUBAIOIIUMECA IPAMBIMH B
MPOCTPAaHCTBE

65 I'eomerprtieckre METOB! BBIMHCICHUS YT MEKITY IPSIMBIMU
B MHOTOTpaHHHKaX

66 JByrpanHsbiid yroia. CBoCTBO IMHEHHBIX YTJIOB IBYTPAHHOTO
yria

67 IlepierauKyIsapHbIe M1ocKocTH. CBOKCTBA B3aHMHO
NEePICHANKYISIPHBIX IUIOCKOCTEH
[Ipu3Hak nepneHINKYIAPHOCTH IUIOCKOCTEH; TeopeMa o

68 | mpsMoil mepeceteHus JIBYX IUIOCKOCTEH NEePIECHIUKYIAPHBIX
TpeTheil INIOCKOCTH

69 [IpaMoyronpHBIN napaenenunes; Kyd; u3MepeHus, CBoiicTBa
NpSMOYTOJIFHOTO Mapauiecnuneaa

70 TeopeMa o 1uaroHa u NpAMOYTOALHOTO MapaslIeIcIHIeIa U
ClIC/ICTBUE U3 Heé

7 CrepeoMeTputiecKUe U NPUKIAHEIC 3a/1aqH, CBA3aHHEBIC CO
B3aUMHBIM PaCIlOJIOKCHHUEM MPAMBIX M INIOCKOCTH

7 [loBTOpeHHME: CKpeIIMBaIOIIUECs IPAMBIE, TapaICIbHBIC
IUIOCKOCTH B CTaHIapTHHIX MHOT'OIpaHHUKAX
[apa mapamienbHBIX MIOCKOCTEH Ha CKPELIMBAIOLIIXCS

73 | OpsIMBIX, pacCTOAHUE MEX/Y CKPEILHMBAIOIIMMUCS MPSIMBIMU B
MPOCTBIX CHTYALMAX

74 PaccrostHrE OT TOUKH /10 IIOCKOCTH, PACCTOSIHHE OT MPSIMOiL 710
IUIOCKOCTH

75 Beruucnenue paccTOsSHHN MEKIy CKpPEIIMBAIOILIMHECS
NpSMBIMU C TOMOILBIO IEPIICHANKYISIPHOM INIOCKOCTH
TpéxrpanHbIi yro, HepaBeHCTBA /ISl TPEXTPAHHBIX YTIIOB.

76 | Teopema Iludaropa, TeopeMbl KOCHHYCOB M CHHYCOB /IS
TpEXTpaHHOIO yria

77 DJeMeHTH cpepuiecKoil reoMeTpHH: Te0/Ie3UIecKUe IMHUH Ha
3emie

78 | KontpoarHag pabota "Yrisl 1 paccTodHUS"

79 | Cucremaruzanus 3HaHHHM "MHOTOTpaHHUK M €r0 3JEMCHTHI"




80

IMupamuga. Bugsl nupamui. [IpaBunbHas mupamuia

81 | [lpusma. [Ipsimas u HakIoOHHAs NpU3MBIL. [IpaBuabHag npusmMa |
22 [Ipamoii napanienenumnen, NpsIMOYTOJIbHBIN NapaieaenuIe], 1
Ky0
83 | Bemykisle MHOrorpanauku. Teopema Ditnepa 1
g4 Brimykasie MHororpanauku. Teopema Dilnepa. [IpaBuibHbIC 1 1
NOJTYNPAaBHIbHBIC MHOTOTPaHHHKH
85 | KonrpoarHas pabora "MHororpanHuku" 1
86 | [loHsATHE BeKTOpa Ha IJIOCKOCTH U B IPOCTPAHCTBE 1
87 | CymmMa BEKTOpOB 1
88 | PasHocTB BeKTOpOB 1
89 | IpaBuio mapauienenunesaa 1
90 | YMHOXEHHE BEeKTOpa Ha HUCIIO 1
91 Pa3nov>KeHHe BEKTOpa 1o Ga3ucy TpEX BEKTOPOB, HE JEXKAaIlHX B 1
OJIHOH IJIOCKOCTH
92 | CranspHOE IPOM3BEICHHE 1
93 | BeluncieHne yriia MeK1y BEKTOpaMH B IPOCTPAHCTBE |
94 | IlpocTeiiiiue 3a1a4K ¢ BEKTOpaMH 1
95 | IlpocTeiiiue 3a1a4K ¢ BEKTOpaMH 1
96 | IlpocTteiiiue 3a1a4K ¢ BEKTOpaMH 1
97 | Ilpocteiiiiue 3a1a4K ¢ BEKTOpaMH 1
98 | O6oOIIEHNe U cUcTEMaTH3AIU 3HAHWH 1
99 | O6oOIIEeHNe U cUcTEMaTH3AIUA 3HAHWH 1
100 | MtoroBasi KOHTpoJIbHas paboTa 1
101 | MroroBasi KoHTpoJIbHas paboTa 1
102 | O6o01eHre 1 cucTeMaTH3AIUA 3HAHWH 1

OBUHIEE KOJMYECTBO YACOB 110 ITPOI'PAMME

102




11 KJIACC

Ne Tema ypoxa KoauvecTBo 4acos JlaTa DeKTpoHHbIEe HH(POBbIE
n/n Bcero| Kontpoabubie | Ilpaktndeckne | H3Y4eHHS o0pa3oBaTeJbHbIE
padoThI padoThI pecypcsl

1 IToBTOpenre TeMbl "KoopauHaThl BEKTOpa Ha IJIOCKOCTH U B 1
npoctpaHcTBe"

2 IToBTOpeHre TeMbl "CkanspHOe NPOU3BEICHUE BEKTOPOB" 1

3 IToBTOpeHKEe TeMbl "BhIMUCICHHE yIIa MEX Ty BEKTOpaMU B 1
npoctpaHcTBe"

4 IToBTOpeHUe TeMbl "Y paBHEHUE NPAMOU, IPOXoAIeH uepes 1
JIBE TOUKH"

5 VYpaBHeHHE IIOCKOCTH, HOpMailb, YPAaBHEHUE IJIOCKOCTH B 1
OTpe3Kax

6 VYpaBHeHHE IIOCKOCTH, HOpMailb, YPAaBHEHUE IJIOCKOCTH B 1
OTpe3Kax

7 BekTopHoe nponsBeneHNe 1

8 JluHeliHbIC HepaBEeHCTBA, JUHEHHOE IPOrpaMMHpPOBAHHE 1

9 JluHeliHbIC HepaBEeHCTBA, JUHEHHOE IPOrpaMMHpPOBAHHE 1

10 AHaJINTHYCCKHE METO/IBI paciéra yria MeK/Iy NPSMBIME B 1
MHOTOTPaHHUKaX

1 AHaJINTHYCCKHE METO/IBI paciéra yria MeKIy II0CKOCTAMHI 1
B MHOTOTPaHHHKaX

12 DopMysa paccTOSAHUSA OT TOUKH JI0 INTIOCKOCTH B 1
KOOpJIMHaTax

13 | HaxoxaeHHe pacCTOSIHUI OT TOYKH JIO TUTOCKOCTH B Ky0Oe 1
Haxos1eHue paccTosHIM OT TOUKH JI0 IJIOCKOCTH B

14 . 1
NpaBUJIBHON IHpaMuJIe

15 | KonTponbHas pabora "AHanuTH4ecKas reoMeTpus” 1 1

16 | CeueHus] MHOTOTPAaHHHKOB: CTAHIapPTHBIC MHOTOTPAHHHKH 1

17 | CeveHus] MHOTOTPAaHHHKOB: METO/I CJICIOB 1

18 CeteHuUsI MHOTOIPaHHUKOB: CTaH/IaPTHBIC IIJIOCKOCTH, 1
NepeceucHHs NPSAMBIX U IJIOCKOCTEH

19 [apanienpHbIe MPAMBIC U IIOCKOCTH: MapaslIeIbHBIC 1
CCUCHHMS

20 | NapangenpHble MpSMbIC U IIOCKOCTH: pacuéT OTHOUICHUH 1




HapaJ'UIGHI)HI)Ie IpAMBIC U TUNIOCKOCTH: YIJIbI MCKIY

21 CKPELIHMBAIOLIMMUCS MPSIMBIMU
[epniernuKyAspHBIC IPSMBIEC U TIOCKOCTH: CTAaHIAPTHBIC

22 | mapbl NEPHICHAMKYISAPHBIX IUIOCKOCTEH U MPSIMBIX,
CUMMETPHH MHOTOT'PAaHHHKOB

73 [epnernuKyaspHBIC IPSMBIEC U TIOCKOCTH: TEopeMa O Tpex
NEePICHINKYIpax

24 [lepnieHnUKyASpHBIC IPSIMBIE U TNIOCKOCTH: BBIMHCICHHS
JUTUH B MHOTOTPaHHUKaX

95 [loBTOpeHHMe: MIOIaIH MHOTOYTOJIBHUKOB, (POPMYJIBI 115
IoIIanei, coobpaxeHus mo1o0us

% [loBTOpeHHMeE: MIOIAIH MHOTOYTOJIBHUKOB, (POPMYJIBI 115
IoIIaei, coobpaxeHus mo1o0us

27 [loBTOpeHuMe: MIoIa Il MHOTOYTOJIBHHKOB, (POPMYJIBI 115
IoIIaei, coobpaxeHus mo1o0us

78 [Inomanu cedeHnit MHOTOTPAaHHHUKOB: ILIOLIAIH
MOBEPXHOCTEH, pazpe3aHusl Ha 4acTH, cOOOpakeHUsI MOI00HS

29 [Inomanu cedeHnit MHOTOTPAaHHHUKOB: ILIOLIAIH
MOBEPXHOCTEH, pazpe3aHusl Ha 4acTH, cOOOpakeHUsI MOI00HS

30 KonTtposnbHas pabota "HO]iTOpeHHei MHOT'OTPaHHUKH,
CeUCHHs MHOTOTPaHHUKOB

31 | O6wém Tema. OGbEM MPSIMOYTOJIBHOTO Napa/lieenumena

3 3agauu 00 yIBOCHUH Ky0a, 0 KBajpaType Kyba; 0 TpUCeKIIMN
yria

33 CrepeoMeTputecKue 3a1atn, cBA3aHHBIC ¢ 00bEMOM
NpSMOYTOJILHOTO MapaulecIunea

34 [IpuknanHeie 3anauu, cBA3aHHBIC ¢ BHIUMCICHHEM 00BEMa
NpSMOYTOJILHOTO Mapauleeuneaa

35 | O6wéM npsMoi NpU3MBI

36 CrepeoMeTputecKUe 3a/1aul, CBA3AHHBIC ¢ BBIMHCICHUEM
00BEMOB MTPAMOM NPU3MBI

37 | llpuknanHele 3a1a4u, cBA3aHHBIC ¢ 00BEMOM NPAMON IPU3MBI

38 Beruucnenue o6bEMOB Tel ¢ TOMOILBIO ONPEICIEHHOTO
uHTerpana. O6bpEM HaKJIOHHON MPU3MBI

39 Beruucnenue o6bEMOB Tel ¢ TOMOILBIO ONPEICIEHHOTO

uHTerpana. O6béM NHpaMuabI




D®opmyna 06véMa nupamMuel. OTHOLIEHHE 00BEMOB MUPaMHUJL

40
¢ O0IINM yTIIOM

41 ®opmyna 06béEMa mupamuiel. OTHOIIEHNE 00BEMOB TIPaMU/T
¢ O0IINM yTIIOM

42 CrepeoMeTpriecKre 3aauy, CBI3aHHbIE ¢ 00bEMaMu
HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpriecKre 3aauy, CBI3aHHbIE ¢ 00bEMaMu
MTUPaMUIBI

44 [pukmagasie 3aga4uu o TeMe "OOBEMEBI Ten", CBA3aHHBIC C
00BEMOM HaKIOHHOM TIPU3MEI

45 [pukmagasie 3aga4uu o TeMe "OO0BEMEBI Ten", cCBA3aHHBIC C
00BEMOM TIFPaMUIBI

46 [Tpumenenne 06pEMOB. BrumcneHne paccTOSHUA 10
ILUIOCKOCTH

47 | KontposapHas pabora "O6bEM MHOrOrpaHHHKA"

48 Hunmuenpudeckas MOBEpXHOCTE, 00pa3yIoIue
IUTHHIPUHIECKON MOBEPXHOCTH

49 Hunuaap. Hpsamoit kpyroeoit nuansap. [liomane
MTOBEPXHOCTH IIIMH/PA

50 Konuieckad moBepXHOCTH, 00pa3yoIlne KOHMIeCKO
roBepxHocTH. Koryce

51 CeueHre KOHyca TUIOCKOCTRIO, TIapallIeIbHOM IIOCKOCTH
OCHOBaHUS

59 YceuéHubIi KoHyc. M300pakeHne KOHYCOB M YCeUEHHBIX
KOHYCOB

53 [Tnommank 60KOBOI MOBEPXHOCTH U TIOTHON TTOBEPXHOCTH
KOHyca

54 [Tnommank 60KOBOI MOBEPXHOCTH U TTOTHON TTOBEPXHOCTH
KOHyca

55 CrepeoMeTpriecKre 3aaqd Ha TOKa3aTeIbCTBO U
BBIMHCIICHUE, TIOCTPOCHIEM CedeHU MINHIpa, KOHyca

56 CrepeoMeTpriecKre 3aa4l Ha TOKa3aTeIbCTBO U
BBIUHCJICHHE, TIOCTPOCHIEM CedeHUH MUINH Ipa, KOHyca

57 | llpukaagssie 3a1a4y, CBsI3aHHBIC C FJIHHAPOM

58 | IlpuknanHble 3amau, CBI3aHHBIE C [ITHHAPOM

59 | Coepa u niap




[epeceuenue ceps 1 napa ¢ mockocteio. Kacanue mapa u

60 1
cephl ImIockocThio. Bua 1 m3obpakeHue mapa

61 [lepeceuenue cheps! u mapa ¢ mwIockocThio. Kacanue mapa u 1
cephl mIockocThio. Bua 1 n3obpakeHue mapa

62 | VYpasHeHue cepsnl. [Inomans cdepsl u e yacreit 1

63 | Cummerpus chepsl 1 HIapa 1
CrepeoMeTpriecKre 3a]aud Ha TOKa3aTeIbCTBO U

64 | BBRIYHCICHHE, CBA3aHHBIC cO chepoll U mapoM, TOCTPOSHUEM 1
HX CeHeHHH IITOCKOCTRIO
CrepeoMeTpriecKre 3a1a41 Ha TOKa3aTeIbCTBO U

65 | BBIUMCIEHUE, CBA3aHHBIC cO c(hepoil U MapoM, MOCTPOCHUEM 1
HX CEHeHHH IIIOCKOCTRIO

66 | llpuknagHele 3a1adu, cBA3aHHEBIC cO chepoil U mapoM 1

67 [loBTOpeHUe: OKPYKHOCTH Ha ITOCKOCTH, BRIYMCICHUS B 1
OKPY>KHOCTH, CTaHJIapTHBIC TIOJTO0US

68 | PaznuuHbple KOMOMHAIIMY TEJI BPALlCHUS] © MHOTOTPaHHHKOB 1

69 | 3agauum no Teme "Tena v TOBepXHOCTH BpalieHus" 1

70 | 3agauum no Teme "Tena v TOBepXHOCTH BpalleHus" 1

71 | KonTponbHas pabora "Tena v NOBEpXHOCTH BpalleHuUs" 1

72 | O6wém nununapa. Teopema 06 06BEMe IpsMOTo IUINHIPA 1

73 Brrucienne 065EMOB Tell ¢ TOMOIIBIO OTIPEIeIEHHOTO 1
nHTerpata. O0bpEM KoHyca

74 | Ilmomaau 60K0BOI M TOTHON MOBEPXHOCTH KOHYCa 1

75 CrepeoMeTpriecKre 3aau, CBI3aHHBIC ¢ BBIMHCICHIEM 1
00BEMOB ITWIMHIPa, KOHyca

76 [puxmagase 3aga49u o Teme "OOBEMBI U ILIOMAIN 1
noBepxHocTeH Tea"
O061éM mIapa 1 mapoBoro cektopa. Teopema 06 00péMe

77 | Wapa. [Tnomans cheprl. CTepeoMeTpuieckue 3a1adm, 1
CBA3aHHBIC C BRIMHCICHHEM 00BEMOB IIapa, MapoBOTO
CerMeHTa M MIapoBOT0O CEKTopa
[pukmagasie 3aga4uu o TeMe "OO0BEMEBI Te", CBA3aHHBIC C

78 | 0ObEMOM HIapa U MIoMmaabio chepbl. COOTHOILICHUS MEKITY 1
IUTOMIaIIMU TTOBEPXHOCTEH 1 00bEMaMH MMOJOOHBIX Tell

79 Ilono6HeIe Tema B mpocTpaHcTBe. MaMeHeHne 06béMa mpu 1

HOZ[06I/II/I. CTGpeOMeTpI/I‘IeCKI/Ie 3aga4u, CBA3aHHbIC C




BBEIUHCIICHHEM 00LEMOB Tell U HHOHIaZ[eﬁ HOBerHOCTeﬁ

Kontponbras pabota "[1nomanu noBepXHOCTH 1 0OBEMBI

80 " 1
KPYIJIBIX TEJ

’1 Iewmwxkenns npoctpanctBa. OToOpaxenus. [[BikeHus 1 1
paBeHcTBO (uryp. OOITHE CBOHCTBA TBHKCHUHA
Buzp! nBrmkeHui: napauieabHbIN epeHoc, HeHTpaabHas

82 | cuMMeTpusl, 3epKalbHas CHMMETPUS, TIOBOPOT BOKPYT 1
npsiMoit

83 | lIpeoGpazoBanus nogobus. [lpsamas u chepa Ditnepa 1

84 | I'ecoMeTpHtecKHue 3a1aul HA IPUMEHCHHE IBUKCHUS 1

85 | KonTpoawHas pabota "BekTopsl B mpocTpaHcTBe" 1
Obo6marotiiee moBTopeHue 11 MOHATHIT 1 METOI0B Kypca

86 | reometpun 10-11 knaccoB, cucTeMaTU3alKs 3HAHUA: 1
"TlapanieabHOCTh NPSAMBIX U ILTIOCKOCTEH B ITpocTpaHcTBe"
Oboo6martotiiee moBTopeHue 11 MOHATHIT 1 METOI0B Kypca

87 | reometpun 10-11 knaccoB, cucTeMaTU3alKA 3HAHUHA: 1
"BekTopsl B ipocTpaHcTBe"
Oboo6martotee moBTopeHue 11 MOHATHIT 1 METOI0B Kypca

88 | reomerpun 10-11 knaccoB, cucTeMaTU3alKs 3HAHUH: 1
"BekTopsl B ipocTpaHcTBe"
Obob6marotiee moBTopeHue 11 MOHATHIT 1 METOI0B Kypca

89 | reomerpun 10-11 kaccoB, cuctemaTuzanus 3HaHu: "O0BeM 1
MHOTOTIpaHHUKa"
Obob6maroriee moBTopeHue 11 MOHATHIT 1 METOI0B Kypca

90 | reomerpun 1011 knaccoB, cucremaTuzanus 3Hanuil: "O6beM 1
MHOTOI'paHHUKa"
Obob6maroree moBTopeHue 11 MOHSTHII 1 METOJ0B Kypca

91 | reomerpun 10-11 knaccoB, cucreMaTr3alig 3HAHHUIM: 1
"[1nomany moBepXHOCTH U 0OBEMBI KPYTIIBIX Ten"
Obob6martotiiee moBTopeHue 11 MOHATHIT 1 METOI0B Kypca

92 | reomerpuu 10-11 knaccoB, cucreMaTr3alyii 3HAHHUIM: 1
"[1nomany moBepXHOCTH U 0OBEMBI KPYTIIBIX Ten"

93 | Mtoroas KoHTpoJbHas paboTa 1

94 | Htorosas koHTpoIbHas paboTa 1

95 | lloBTopenue, 0000IeHNE U cHCTeMaTH3alis 3HaHHH 1

96 | Hictopus pa3BUTHS CTEPEOMETPHH KaK HayKH U e¢ poiib B 1




Pa3BUTHU COBPEMEHHBIX MHXEHEPHBIX M KOMITHIOTEPHBIX
TEXHOJOTHH

97

HcTopus pa3BuTns crepeoMeTprUN Kak HayKH U e& poib B
Pa3BUTHH COBPEMEHHBIX MHXEHEPHBIX M KOMITHIOTEPHBIX
TEXHOJOTHH

98

HcTopus pazBuTns crepeoMeTpUN Kak HayKu U e poib B
Pa3BUTHU COBPEMEHHBIX MHXEHEPHBIX M KOMITHIOTEPHBIX
TEXHOJOTHH

99

HcTopus pazBuTns crepeoMeTpUN Kak HayKu U e& poib B
Pa3BUTHU COBPEMEHHBIX MHXEHEPHBIX M KOMITHIOTEPHBIX
TEXHOJOTHH

100

HcTopus pazBuTHs crepeoMeTpUN Kak HayKu U e poib B
Pa3BUTHU COBPEMEHHBIX MHXEHEPHBIX M KOMITHIOTEPHBIX
TEXHOJOTHH

101

HcTopus pazBuTHs crepeoMeTpUN Kak HayKu U e poib B
Pa3BUTHU COBPEMEHHBIX MHXEHEPHBIX M KOMITHIOTEPHBIX
TEXHOJOTHH

102

HcTopus pazBuTns crepeoMeTpUN Kak HayKH U e poib B
Pa3BUTHU COBPEMEHHBIX MHXEHEPHBIX M KOMITHIOTEPHBIX
TEXHOJOTHH

OBUHIEE KOJHUYECTBO YACOB 110 ITPOI'PAMME

102




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBHOM ITPOT' PAMMBI
10 KJIACC

Kox
NMpoBepPsAEMOro
pe3yabTaTa

IIposepsiemble npegMeTHBIE Pe3yJbTATHI OCBOCHHS OCHOBHOMH 00pa30BaTe/ILHOI
MpPOrpaMMBI CPeTHEro 00IIEero oopa3oBaHus

7

I'eomerpus

7.1

OHepI/IPOBaTI) MNOHATHAMMU: TOYKa, IpsAMasd, IJIOCKOCTh

1.2

HpI/IMeHHTI) aKCHUOMBI CTCPCOMETPHH M  CICACTBHA HU3 HUX IpPH PCHICHUHU
TCOMCTPHUICCKUX 3a/Ja1

78

OneprpoBaTh TMOHATHAME: MApaLIETFHOCTh W TEPIECHAWKYISPHOCTh TIPSIMBIX U
ILTOCKOCTe

7.4

KJ'IaCCI/I(bI/IIII/IPOBaTI) B3aMMHOC pPacCIlOJIOXKCHUC NIPAMBIX U IUTIOCKOCTEH B IIPOCTPaHCTBC

T

OmnepupoBaTh TMOHATHAMH: JABYTPaHHBIM YIoJI, TpaHW JIBYIPAaHHOTO yria, pedpo
JBYTPaHHOTO yIJa, JMHEHHBIM yroj JABYIpaHHOrO yrja, rpajycHas Mepa ABYIPaHHOTO

yria

7.6

OHepI/IPOBaTI) MOHATHAMHA: MHOTOTI'paHHUK, BBIHYKHBIﬁ n HGBI)IHYKHBIﬁ MHOTr'orpaHHUK,
9JICMCHTHI MHOT'OI'paHHUKaA, HpaBHIII:HBIﬁ MHOTOI'paHHUK

T

Pacrio3naBaTh OCHOBHBIC BH/IBI MHOTOTPaHHHUKOB (TIpaMu/Ia, TpH3Ma, TPSIMOYTOIbHBIN
apauieenuines], Ky0)

7.8

KnaccupuuupoBaTh MHOTOTpaHHHMKH, BBIOMpas OCHOBaHHUS ISl  KiIaccH(pUKaLuM
(BBIIYKJIBIC M HEBBIIYKJIbIC MHOTOTPaHHHKH, MPaBUIbHBIC MHOTOTPaHHHUKH, NPSMBIC U
HaKJIOHHbIC NPU3MBI, Tapa/UICICIUIC/IBI)

79

OHepI/IPOBaTI) MOHATHAMMU: CCKYIIasd IJIOCKOCTL, CCUHCHUEC MHOTOI'PaHHUKOB

7.10

OOBACHATH, TPUHIUIBI TIOCTPOCHUS CeUeHWH MHOTOTPaHHUKOB, WCIIONB3YS METO]
CIIe/I0B

Pl

CtpouTh ceveHNs MHOTOTPAHHUKOB METO/IOM CJIC/IOB, BBIMIOIHATE (BHIHOCHBIC) ILIIOCKHE
HEePTEKHU U3 PUCYHKOB ITPOCTHIX 00BbEMHBIX (PUTYP: BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemate 3aJJadl Ha HaXOXJICHHE TCOMCTPUYUCCKUX BCIWYUH II0 06pa311aM niIn
ajlroputT™MaM, TIpPUMCHAA  HU3BCCTHBIC aHAJIUTUYCCKHE  MCTOJbI IIPH  PCIICHUHN
CTaHAapPTHBIX MaTECMaTHUYCCKUX 3adad Ha BBIYHCICHHC paCCTOHHI/Iﬁ MEXKAY JABYMA
TOYKaMH, OT TOYKH 10 HpHMOfI, OT TOYKHAO IITOCKOCTH, MCKAY CKPCIIHBarOIIMMHCA
IPAMBIMH

713

Pemiate 3asaum Ha HaxoXACHHE TICOMETPHUCCKHX BEIMYMH IO o0pasuaMm HiH
aIrOpUTMaM, TPHUMCEHSS H3BECTHBIC AHAINTHYCCKHE METOABl TPH  PEUICHUU
CTaH/JapTHBIX  MaTeMaTHYCCKMX  3aJai  Ha  BBIUHCICHHE  YIJIOB  MEXIY
CKPELIMBAIOUIMMUCS MPSAMBIMH, MEXIY NMPAMOIl U MIOCKOCTBHIO, MEXJIY IJIOCKOCTAMH,
JBYIPaHHBIX YIJIOB

7.14

Bbriucnate 06BEMBI U IUIOLIAN TOBEPXHOCTEH MHOTOIPAaHHUKOB (MPH3Ma, MHpaMUJIA)
¢ IIPUMEHEHHEM (POPMYIL, BEIYUCIATE COOTHOLICHHUS MEK/IY IUIOLIAIIME IOBEPXHOCTEH,
00bEéMaMK 10JJ00HBIX MHOTOTPAaHHHKOB

T3

OmnepupoBaTh TOHATHAMHU: CHMMETPHS B NPOCTPAHCTBE, IIGHTP, OCh M IUIOCKOCTH
CHUMMETPHH, LICHTP, OCh U IUNIOCKOCTh CUMMETPHHU (PUTYpBI

7.16

UzBnekarts, npeoOpa3oBLIBATH u HWHTEPIPETUPOBATh HHGOPMALIIIO )
NPOCTPAHCTBCHHBIX TEOMETPHUYECKHX (Urypax, NpeICTaBICHHYIO Ha HepTekKax H
pPHUCYHKaxX

7.17

[MpuMeHnsTs TeoMeTpudeckue (aKTHl IS PelIeHHS CTePEOMETPHUUCSCKHUX — 3ajad,
Mpe/INoaraoIlnX HeCKOIBKO IIaroB PelICHHs, eCJIM YCIOBHSA NPUMCHEHHS 3aIaHbl B
SIBHOU (hopme

7.18

HpI/IMeHHTI) HpOCTeﬁmHe IporpaMMHBIC CpeACTBa U JJICKTPOHHO-KOMMYHUKAIIUOHHBIC
CHCTCMBI ITpH PCHICHNHN CTCPCOMCTPHUICCKUX 3a/1a1




HpI/IBOZ[I/ITI) OpuUMEPbl MaTCMaTHYCCKUX 3aKOHOMepHOCTeﬁ B IpHpoae H KHU3HHU,

7.19
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE
[MpuMeHsTH MOMyHYeHHBIC 3HAHUS Ha MPaKTHUKe: aHATU3MPOBATh pealbHBIe CUTYallul U
NPUMEHATh M3YYCHHBIC IIOHATHA B IIpollecce IIOMCKa PElIeHUs MaTeMaTHHYeCKH
790 cpopMynHpoBaHHON TPOOIEMBI, MOJCIUPOBATh peaNbHBIC CHTYallUd Ha S3BIKE
$ TCOMETPHH, HCCIIE0BATh TOCTPOCHHBIC MOJICIH C HCIOJB30BaHUEM T'€OMETPHICCKUX
MOHATHI W TeopeM, ammapaTta anreOphl, peliaTh MpakTHHecKHe 3ajadi, CBSI3aHHBIC C
HaX0X/JICHUEM TeOMETPHICCKUX BEIMIHH
11 KJJACC
Kon 4 5
R IIpoBepsieMble NpeAMeTHBIE Pe3yJbTATHI OCBOCHHS OCHOBHOH 00pa3oBaTe/ILHOI
MpPOrpaMMBI CPeTHEro 00IIero 00pa3oBaHuA
pe3yJabTara
6 ['eomerpus
OmepupoBaTh  TOHATHAMH: [WIMHApUYecKas  MOBEPXHOCTD, obpazytomnire
6.1 IJIMHIPUHECKOH TOBEPXHOCTH, NWIMHIApP, KOHMHECKas ITOBEPXHOCTh, oOpasyronne
KOHHHYECKOH MOBEPXHOCTH, KOHYC, chepHHecKas MOBEPXHOCTh
6.2 PacnioznaBath Tena BpameHus (IWIMHAP, KOHYC, cdepa U map)
6.3 OO6BACHATE CIIOCOOBI MOJYHECHHUS TEJ BpalllCHHs
6.4 KrnaccnuuupoBaTh B3aMHOE pacnoiokeHHEe cephl H INIOCKOCTH
6.5 OrmepupoBaTh MOHATHSAMH: IIAPOBOM CEIMEHT, OCHOBAaHHE CEIMEHTa, BBICOTa CETMEHTA,
: MIapOBOIl CJIOH, OCHOBaHHE IIAPOBOTO CJI051, BBICOTA IIAPOBOTO CII0S, NIAPOBOIl CEKTOP
6.6 Berucnats 006EMBI M IDIOIAAN MOBEPXHOCTEH Tel BpallleHHs, TCOMETPHICCKUAX Te ©
' pUMEHEeHHEeM (hopMyT
6.7 OmepupoBaTh MOHATUSAMHU: MHOTOTPaHHHK, BIIUCAHHBIA B cepy M OMMCAHHBIA OKOJO
i cepsl, cepa, BiucaHHas B MHOTOTPaHHUK FUIH TEJI0 BpallleHUs
6.3 BBIMHCIATS COOTHOMICHUS MEXy IUIOIIAASIMH MOBEPXHOCTEH W 00BbEMaMHU MOT00HBIX
i Tel
6.9 N3o6paxkath m3ydaeMbie (GUTYpHl OT PYKH M C NMPUMEHEHHEM IIPOCTHIX HePTEKHBIX
) WHCTPYMEHTOB
6.10 BBIMOAHATE (BBIHOCHBIC) IUIOCKHE HEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (uTyp:
) BHJI CBEPXY, COOKY, CHU3Y; CTPOHTH CCUCHHUS TeJl BpalleHUs
W3Briekats, HMHTEPIIPETUPOBATH 17§ npeoGpa3oBbIBATh nHpopManuro )
6.11 MPOCTPAHCTBEHHBIX T'€OMETPHHEecKUX (urypax, IpeicTaBICHHYIO Ha wHepTrexkax o
pHCYHKaxX
[MpuMensTs TeoMeTpudeckue (aKTHl IS PElICHHS CTEPEOMETPHHCSCKUX —3anad,
6.12 MpeINoaralollnX HECKOIBKO IIaroB PeIICHHs, eCJIM YCIOBHS NPUMCHEHHS 3aJaHbl B
SIBHOU (hopme
6.13 OmneprpoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBIMOAHATE 7CHCTBUS CIOKEHHS BEKTOPOB, BBIMUTAHHUS BEKTOPOB M YMHOXKCHHSA
' BEKTOpa Ha YHCI0, OOBACHATh, KAKUMH CBOMCTBAMH OHHU 00J1a/1af0T
6.15 [TprMeHATH IpaBUIIO NApALICICTIHIICIA IPH CI0XKEHHUH BEKTOPOB
OrmepupoBaTh MOHATHAMHE: JICKapTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
6.16 BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPa, YIOJ MEXKIY BEKTOpaMH,
CKaJSIpHOE MPOM3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIC M KOMILTaHAPHBIC BEKTOPHI
Haxonuth cyMMy BeKTOPOB M TIPOM3BEJCHHE BEKTOpa Ha HHCIO, Yol MEXIY
6.17 BEKTOpaMM, CKaJIpHOE  IIPOU3BE/ICHHE, pacKiaJblBaTh BEKTOp 1O  JIBYM
HEKOJUTHHEapHBIM BEKTOpPaM
6.18 3ajaBaTh INIOCKOCTh YPaBHEHUEM B JICKapTOBOW CHCTEME KOOP/IMHAT
6.19 Peniate  mpocreiimine  reoMeTpHUEcKHE 3aJadd  Ha  NPUMEHEHHE  BEKTOPHO-




KOOpAMHATHOT'O METO/J1a

Pemate 3aJaduyd Ha J0Ka3aTCJIbCTBO MaTCMaTHYCCKHUX OTHOIIICHUN U HaXO0XICHHC

6.20 reOMETPHUECKUX BEIMHYMH IO Oo0paslaM WIH alropuTMaM, [PHUMEHSS H3BECTHBIC
METO/IBI IIPH PELICHUH CTaHJapTHBIX MaTeMaTHUISCKHX 3a1ad
621 [IpumenATs mpocTellne MporpaMMHBIC CPEACTBAa M ICKTPOHHO-KOMMYHUKALMOHHEIE
' CHCTCMBI IPH PELICHUHU CTEPESOMETPHUICCKUX 3a1ad
6.22 [lprBonuTe nNpUMEpHl MaTEeMaTHUCCKHUX 3aKOHOMCEPHOCTEH B MpHUpOAEC M >KU3HH,
' pacmo3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IprMeHATH MOTYYEHHBIC 3HAHUA HA MPAKTHUKE: aHAIM3HPOBaTh PEATbHBIC CHUTYallUd U
NPUMCHSTh H3yYCHHBIC IIOHATHSA B IIPOIlECCe IIOMCKA PEIICHHA MaTeMaTHUYECKH
6.23 copMyJIUpOBaHHOH MpOOIEMBbI, MOJCTUPOBATh peaJbHBIC CHTYyallMH Ha S3BIKE

reoMEeTpHuHr, HCCIC/I0BAaTh MOCTPOCHHLIC MOJACIN € HCIIOJB30BAaHHNCEM I'COMCTPHYICCKHUX
IOHATHH H TCOpEM, alllapaTta anre6p1>1, peaiate MpakTUHICCKUE 3aJiavdd, CBA3AaHHBIC C
HaXO0XJCHNCM 'COMCTPUICCKHUX BCIININH




INPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA
10 KJIACC

Kox

IpoBepsieMblii 31eMeHT COTEPKAHNUSA

I'eomerpus

7.1

OCHOBHBIC MOHSATHI CTCPCOMETPUH. Tqua, npdamMas, IUIOCKOCTb, IIPOCTPAaHCTBO. IMouarue o6
AKCHMOMaTHUICCKOM ITOCTPOCHUHN CTCPCOMCTPHIN: aKCHOMBI CTCPCOMCTPHUHN U CIACACTBHA U3 HUX

7.2

BzauMHOoe pacmoioxkeHHe TPSMBIX B NPOCTPaHCTBE: MepeceKamoluuecs, NapaUIeIbHbIE U
CKpelIuBarolIrecs npsameie. [lapaanenbHOCTh NPSMBIX U IIOCKOCTEH B IPOCTPAHCTBE: NapallieiabHbIC
npsMble B IPOCTPAHCTBE, NapalIeIbHOCTh TPEX MPSAMBIX, NapajUIeIbHOCTh MPAMOH M IIJIOCKOCTH.
VYrapic coHalpaBICHHBIME CTOPOHAMHM, YTOJI MEXIY NpSIMBIMH B IpocTpaHcTBe. [lapamienbHocTh
IUTIOCKOCTEH: MapauleNbHBIC IIJIOCKOCTH, CBOICTBa mMapauIeIbHBIX IuTockocTed. [lpocreiimue
MIPOCTPAHCTBCHHBIC (PUTYPHI Ha IUIOCKOCTH: TETPadp, Ky0, Napajuieienune, IOCTPOCHHE CedeHU

7.3

[eprieHnIUKYASPHOCTH MPSIMOM U IIOCKOCTH: MEPIICHANKYISPHBIC MIPSIMBIC B IPOCTPAHCTBE, IPAMBIC
napajie/bHBIe M MEPHEHAUKYJSApPHBIE K IUIOCKOCTH, NPHU3HAK MNEPHECHANKYIAPHOCTH IPAMOM H
IUIOCKOCTH, TeopeMa O MpAMOH MEepHeHANKYIAPHON IITOCKOCTH. YTJB B IPOCTPAHCTBE: YTOJd MEXIY
OpSAMOM M IUIOCKOCTBIO, JBYTPaHHBIH YroJl, JMHEHHBIM yrox AByrpaHHoro yria. IlepneHaukyasp u
HAKJIOHHBIC: PaccTOSHUE OT TOYKH 710 IUTIOCKOCTH, PAacCTOSHHUE OT NPAMOMN JI0 MJIOCKOCTH, MPOCKIHS
¢$uUrypel Ha IMIOCKOCTh. llepneHANKYIAPHOCTh IUTOCKOCTEH: NpH3HAK MEPIECHANKYIAPHOCTH JIBYX
mockocTel. Teopema o TpEX nepneHanKyIspax

7.4

[lonATHE MHOTrOrpaHHMKA, OCHOBHBIC DJICMEHTBI MHOTOTPAaHHHKA, BBIYKIBIC M HEBBITYKIBIC
MHOTOTpaHHUKH, pa3BépTKa MHororpaHHuka. [lpusma: n-yroinpHas NpH3Ma, IpaHH M OCHOBaHHS
MIPHU3MBI, IPSIMas ¥ HAaKJIOHHAA MPU3MBI, OOKOBas U MOJIHAA MOBEPXHOCThH MpH3MEI. [lapamienenuner,
NpSMOYTOJBHBIH TMapaiedenunen U ero cBoiictBa. [lupamuia: n-yronpHas nmupamMuza, TpaHd U
OCHOBaHHE MUpaMUJbl, OOKOBas M IOJHAS IOBCPXHOCTh NHPaMU/bl, MpaBWIbHAS U yceulHHas
nUpaMuzia. DJIEMEHTH IPU3MbI B upaMussl. [IpaBuiabHEIE MHOTOIPaHHUKH: MOHATHE MPAaBUILHOTO
MHOTOIpaHHUKa, NpaBWIbHAS NpU3Ma U NpaBUIbHAS NMUpaMu/a, IpaBiibHas TPEyroibHas IHpaMua
U TpaBUWIBHBIN TeTpasdp, kyO. [lpeacTaBieHue o npaBUIBHEIX MHOTOIPAHHHUKAX: OKTadIp, A0JCKadIp
1 uKocasapyrue CeueHHs IPU3MBI M TUPAMHUIBI

7.5

CI/IMMeTpI/IH B TIPOCTPAHCTBC: CUMMCTPUA OTHOCHUTCIHLHO TOYKH, HpHMOfI, IUIOCKOCTH. DJICMEHTBI
CUMMCTPHUH B ITUpaMUIax, IMapaJlyie/ICTIUIICAaX, ITPaBUJIbHBIX MHOTOI'paHHUKAaX

7.6

BridnciieHne  2JEMEHTOB MHOTOTPAaHHHMKOB: p&Opa, auaroHamd, yriael. [ligomane OGokoBoid
MOBEPXHOCTH U MOJIHON MOBEPXHOCTH MPSIMOM MPHU3MBI, IUIOIAJb OCHOBaHUil, TeopemMa 0 GOKOBOM
MOBEPXHOCTH MNpsIMOM Tpu3MBl. [lnomans GOKOBOH MOBEPXHOCTH U TOBEPXHOCTH IPaBUIBHOM
MUpaMHUJIBI, TeopeMa O IUIoINaIKn yceuéHHON mupamunsl. [lonstHe 06 o6néme. OOBEM NUpaMUIILL,
MIPHU3MBI

7.7

IMono6uele Tema B TpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOIMAASMU TOBEpPXHOCTEH, 0ObhEMaMu
MOJI00HEBIX TEl




11 KJIACC

Kon IlpoBepsieMblii 3JIeMEHT cOIEPKAHHUS
6 | I'eomerpus
LunuHaprteckas MOBEPXHOCTh, 00pa3yIoNie IMINHIAPUIECKON MOBEPXHOCTH, OCh IHJIHHIPUICCKON
6.1 | moBepxHOCcTH. LlnnuHnp: ocHOBaHKA U GOKOBas TIOBEPXHOCTH, 0Opa3yromas H ock, IIONIaAb GOKOBOM
1 ITOJTHOM TOBEPXHOCTH
Konndeckas moBepXHOCTh, 00pa3yloline KOHHYECKOH MOBEPXHOCTH, OCh M BEPIIMHA KOHHYECKON
6.2 | moBepxHocTH. KoOHyc: OcHOBaHWE W BepIMHa, oOpasyiomlas M OCh, IUIOIanb OOKOBOM M IMOITHOM
MOBEPXHOCTH. Y ceuéHHBIN KOHYyC: 00pa3yIollne U BRICOTa, OCHOBAaHHS M GOKOBasi MOBEPXHOCTh
6.3 Codepa u map: IeHTp, pagnyc, AHaMeTp, IUIONIaab MOBEPXHOCTH chephl. B3anMHOe pacmosiokeHue
"~ | cepsl M IITOCKOCTH, KacaTeJbHas IIIOCKOCTh K cdepe, Iuomaap chepbl
6.4 | M3o06paxeHue Tea BpallleHHs Ha IUIOCKOCTH. Pa3BépTka IMIMHIpa M KOHyca
6.5 KoMmGuHamy Ten BpalleHHUs 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OIIMCaHHBIN OKoJIo cdepbl, chepa,
'~ | BIIIcaHHAas B MHOTOTPaHHHUK, WM TEJIO BpallleHHs
6.6 INorste o6 o0BéMe. OcHOBHBIE cBoiicTBa 00BEMOB Tel. Teopema 00 00BEME MPSIMOYTOIBLHOTO
" | mapamrenenumnena u creacTBug U3 He€. O0BpEM mUMHApa, KoHyca. O0BEM mapa ¥ mIoniaap chepbl
6.7 [MomgoOHBle Tema B mpocTpaHcTBe. COOTHONICHUS MEXKIY IUIONIAASMH ITOBEPXHOCTEH, oOBEMaMu
"7 | mOmOOHEBIX TeN
6.8 Ceuenns vHApa (MapauleTbHO M TEPICHAMKYISPHO OCH), CeHeHHS KoHyca (IapaulesqbHoe
" | OCHOBaHHMIO M POXOJIAIIee Hepe3 BEPIINHY), CeUeHHS Iapa
BekTop Ha miockocT | B mpocTpaHcTBe. ClIoKeHHe ¥ BEIMHTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
6.9 | uucno. PasznokeHrne BekTopa Mo TpEM HEKOMIUTaHApHBIM BeKTopaM. [lpaBmiio mapauienenurena.
Pemenne 3aad, CBI3aHHBIX C MPUMEHEHUEM TIPAaBIIT ICHCTBHI C BEKTOpaMH
[psmoyronpHasg cucTeMa KOOpAWHAT B IpocTpaHcTBe. KoopanHatel BekTopa. [Ipocteifmme 3agatuu B
6.10 | KoOpAHHATAX. VYroa mexay BekTopamu. CKalsipHOE MpPOM3BEJCHHE BEKTOPOB. BBIMHCICHHE YIIOB

MeXy TIPSIMBIMU U TUTOCKOCTAMHU. KoOpAMHATHO-BEKTOPHBIM METO/ MPHU PElIeHUH TeOMETPHHISCKIX
3a;aq




IMPOBEPAEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUSI OCHOBHOWM OFPA3OBATEJBLHOM ITPOT'PAMMBI

CPEJHEI'O OBILIEI'O OBPA3OBAHMUAA

Kon
NpoBepsieMOro
TpedoBAHUA

IIpoBepsiemble TPpeGOBAHHS K MPEAMETHLIM Pe3yILTATAM OCBOECHHSI OCHOBHOM
00pa30BaTEJLHOU MPOTPAMMBI CPETHETr0 00IIEro 00pa3oBAHAS

Bnanenne wmetomamMm 0Ka3aTeNbCTB, QJITOPUTMAMU PpEIICHUS 3ajad; yMCHHE
¢dhopMyIHpOBaTE W ONCPUPOBATH MOHATHAMH: ONpPE/ACICHUE, aKCHOMa, TeopeMa,
CIIC/ICTBUE, CBOMCTBO, MNPHU3HAK, J/J0KA3aTEILCTBO, PaBHOCHIBHBIC (POPMYIHPOBKH;
MPUMCHSThH UX; YMEHHE (POPMYIHPOBaTh 0OpaTHOE U MPOTHBOIOJIOKHOE YTBEPKICHHE,
NPUBOJUTL MpPHUMEPHl U KOHTPOPUMEPHI, HCIOIB30BAaTh METOA MaTeMaTHHIecKOi
WHAYKLMH; TPOBOIMTE J10Ka3aTelIbHbIC PacCy ICHUA NPU PEILCHUM 3a71ad, OLICHUBATH
JIOTHYECKYIO TPaBHIBHOCTH pacCyXACHUH; YMCHHE OIECPHPOBAaTH MOHATHAMU:
MHOX€ECTBO, TOJMHOXECTBO, OIEpalld Haj MHOXECTBaMH; YMCHHE HCIOIB30BATH
TEOPETHKO-MHOXECTBEHHBI anmnapar /IS ONHCaHUs peaJbHbBIX IIPOIICCCOB U ABICHUHN U
OpH pelICHUH 3ajad, B TOM 4HCIE K3 JPYTUX YUEOHBIX NPEIMETOB; YMEHHE
OIlepHpPOBaTh MOHATHSAMU: Tpad, CBA3HBIN rpad, nepeBo, LMK, rpad Ha MIOCKOCTH;
YMEHHE 3aj1aBaTh U ONHCHIBATEH Ipadbl pa3IHIHBIME CIIOCOOAMH; HCIIOIB30BaTh rpadbl
IIPH pPELICHUH 3ajad

YMeHHEe omepHpoBaTh MOHATHSIMU: HAaTypajJbHOE YHCIIO, LIEN0¢ YHCI0, CTCNCHb C
LEeJBIM TOKa3aTeleM, KOPEHb HaTypadbHOH CTENEHHW, CTCNEHb C PalMOHAIBLHBIM
MoKaszarejeM, CTCICHb ¢ JICHCTBUTCIBHBIM IOKa3aTeleM, JorapupM HUCIa, CHHYC,
KOCHHYC U TaHT'CHC MPOM3BOJIBHOrO YUCA, OCTATOK [0 MOJYJIIO, pallHOHATBHOE YHCIO,
UppallOHAIbHOE YHCJIO, MHOXECTBa HATypalbHBIX, ILIETBIX, PalHOHAILHBIX,
JCHCTBUTEIBHBIX HHCE]T; YMCHHE HCIIOJIB30BaTh MPHU3HAKU JICIMMOCTH, HAUMCHBILIHUN
o0mMi JienuTenh W HaUMEHbIee ofllee KpaTHoe, anropuT™M LEBKIWAA MpH pelIeHUH
3aja4; 3HAKOMCTBO C Pa3IMYHBIMH IO3HILHOHHBIMH CHCTEMAaMHU CHHCJICHHA; YMCHHE
BBITIOJIHATE BBIMUCIICHHE 3HAYCHUM KM MpeoOpa3oBaHUS BBIPAKCHHH CO CTENCHSIMU H
norapupmamMu, TnpeobpazoBaHHA — APOOHO-PALMOHAIBHBIX  BBIpAXCHHUH; yMCHHE
ONEpHUpPOBaTh MOHATHAMHU: IOCICAOBATCIBHOCTh, apUdMeTHHecKas Mporpeccus,
reoMeTpHuecKas Mmporpeccusi, 66CKOHEIHO yOBIBAIOIIAs IeOMETpHUCcKas MPOrpeccusi;
YMEHHE 3ajaBaTh IOCJE0BATCIBHOCTH, B TOM YHCIEC C MOMOILUBIO PEKYPPEHTHBIX
¢dhopMyn; yMEHHE OINCPHUPOBATH MOHATHAMH: KOMIUIGKCHOE YHCJIO, CONPSUKEHHBIE
KOMILICKCHBIC YHCIa, MOAYJIb M apryMEHT KOMIUICKCHOTO 4YHca, (popMma 3amucu
KOMIUICKCHBIX 4Huced (TeoMeTpHuecKas, TPUTOHOMETpuHeckas W anreOpantdeckas);
yMeTh TPOU3BOIUTH ApH(PMETHUCCKHE JCHCTBUA € KOMIUIGKCHBIMH YHCIaMH;
MPUBOJIUTH MPUMEPHI UCTIOJIB30BAHNSA KOMIUICGKCHBIX HHCEN; ONCPUPOBATh MOHATHAMHU:
MaTpula 2x2 u 3x3, onpeneanuTeslb MaTPHLBI, TCOMETPHUUCCKUI CMBICI ONTPEICTUTENS

YMeHHe onepupoBaTh NOHATHAME: pallllOHAIbHBIC, HPPALMOHAIBHEIC, TOKa3aTeIbHEIC,
CTCICHHbIE, JIorapu(pMHICCKIE, TPUTOHOMETPHUIECKUEC YPaBHEHUSI U HEPAaBEHCTBA, HX
CHCTEMBI; YMCHHE  OICPUPOBATh  MOHATHAMHU:  TOXIECTBO, TOX/ICCTBCHHOE
npeobpa3oBaHNe, YpaBHCHHE, HCPaBCHCTBO, CHCTEMa YpaBHCHHM W HCPABCHCTB,
PaBHOCHIBLHOCTh YpPaBHCHHH, HEPAaBEHCTB M CHCTEM; YMCHHE pelLIaTh ypaBHCHHUS,
HEPAaBECHCTBA M CHCTCMBI C IIOMOIIBIO Pa3JMYHBIX NPHEMOB; pellaTh YpPaBHEHUA,
HEPaBEHCTBA U CHCTEMBI C IapaMeTpoM; NPUMCHSITH YPaBHCHHS, HEPaBCHCTBA, HX
CHCTEMBI /IS PeILICHHS MaTEeMaTHUECCKUX 3a/1ad U 3a/1a4 U3 Pa3jIMdHbIX obJacTell HayKu
U peasIbHOU KU3HU

VYMeHHE omepHpoBaTh MOHATHAMU: (QYHKIHA, YETHOCTH (PYHKILHH, MEPHOINYHOCTH
(YHKINY, OrpaHHYCHHOCTh (PYHKIMH, MOHOTOHHOCTE (PYHKIHH, SKCTpeMyM (YHKIINH,
Haubosplllce Y HAUMEHBIES 3HAa4YCHUS (YHKIHM Ha MPOMEKYTKE, HENpephIBHASL
¢$yHKIUSA, acUMOTOTHI rpaduka (GYHKUMH, IepBas K BTOpas MPOH3BOAHaA (YHKIUH,
TreOMETPHUCCKUN U (PU3HYECKUI CMBICT POU3BOIHOM, IepBoOOpa3Hasi, onpeneIEHHBII
WHTETpal; yMEHHE HAXOAUTh AacHMITOTHI rpaduka (QyHKIMH; YMCHHE BBIYHUCIATH
MIPOM3BOJHBIC CYMMBI, IIPOU3BEACHHUS, YaCTHOI'O M KOMIIO3MUIMH (PYHKLWMIH, HaXOAHTh




ypaBHCHHE KacaTeldbHOW K rpaduKy (YHKIHH; YMCHHE HAaXOJHTh INPOH3BOJIHBIC
JIIEMCHTAPHBIX (YHKUUI; YMCHHE HCIIOJIB30BaTh MPOU3BOIHYIO JUI HCCICIOBAaHUS
¢$yHKINH, HaXoJWTh HAUOONBIIME M HaMMEHBIIHE 3HAYCHUS (QYHKUMIL; CTPOUTH
rpauKd MHOTOWICHOB C HCIIOJIB30BAHHUEM allapaTra MaTeMaTHUCCKOro aHalu3a;
MPUMCHSTH MMPOU3BOJIHYIO [UIA HAXOXICHHA HAWIYUIICI'O PELICHUS B MPHUKIAIHBIX, B
TOM HYHCIIE COLMATLHO-5KOHOMHYECCKUX M (PU3MUCCKUX 3a1auax; HaXoJUTh ILIOLIaan U
00BEMBI  (pUTYp C TIOMOIIBIO HHTETpaia; IPUBOJAMTH MPUMEPHl MaTeMaTHUIESCKOro
MOJICJINPOBaHUS C MOMOILBIO MG depeHIMATBHBIX YPaBHCHHUN

YMeHHe onepupoBaTh NOHATHAMU: rpaduk GyHKIKUHU, oOpaTHas (PyHKIMA, KOMIIO3HLIUS
¢byHKINH, TuHelHad ¢YHKIWSA, KBagpaTH4Has (PYHKUMA, paluoHadbHas (GYyHKUUS,
cTerneHHasd (PyHKIIKS, TPUTOHOMETpUIecKre (hyHKIUH, 00paTHBIC TPUTOHOMETPHUICCKHE
($yHKINY, MOKa3aTeiabHas U jorapudmudeckas (yHKIUH; YMEHHUE CTPOUTH IpadpuKu
H3YUCHHBIX (YHKIIMH, BBITIOJIHATE peobpazoBaHus rpaduKoB GpyHKIHH, HCIIOIB30BATh
rpauKu A7 U3YHUCHUS NPOLIECCOB M 3aBHCUMOCTEH, MPH PEICHUH 3ajad U3 JPYTHX
y4eOHBIX TMPEJMETOB M 3aJad U3 pealbHOH JKWU3HW; BBIpakKarth QpopmyraMu
3aBUCHMOCTH MEXIYy BEJIMIMHAMH; HCIIOIL30BaTh CBOMCTBA U rpaduku PyHKIMH s
pellicHUs ypaBHEHHUM, HEpPaBeHCTB M 3ajJad ¢ [apaMeTpamMy; H300paxaTb Ha
KOOPAWHATHOM IJIOCKOCTH MHOXKECTBA PeIeHU ypaBHCHUH, HEPAaBEHCTB U HX CHCTEM

YmeHune peuiaTb TCKCTOBLIC 3a/Ja41 pasHBIX THIIOB (B TOM 4HHCJIC Ha MMPOLCHTHI, JOJHU U
JacTH, Ha IBHKCHUC, pa60Ty, CTOMMOCTBH TOBAapoOB U YCIyr, HaJIOT'H, 3aJla11 U3 obmacTn
yOopaBJICHUA JIAYHBIMU H CeMEHHBIMU q)HHchaMI/I); COCTaBJIATHL BBIPaXKCHUA,
YpaBHCHUS, HCPAaBCHCTBA U UX CHUCTCMBI I10 YCIIOBHIO 3a/1a"uU, UCCIC10BATh ITOJTYyICHHOC
peuieHue " OILCHUBATH HpaBZ[OHOZ[O6HOCTI) PE3YJIbTAaTOB; YMCHHUC MOJICINPOBATH
pCaJbHBIC CHUTyallMM Ha A3BIKC MaTCMATHKH; COCTaBJIATH BBIPa)KCHHA, YpaBHCHUA,
HCpaBCHCTBA U UX CUCTCMEI IO YCJIOBHIO 3a/la41U, UCCJICJOBATH MMOCTPOCHHLIC MOJICTIN C
HCIOJb30BaHUECM allllapaTa anre6p1>1, HHTCPIPECTUPOBATH HOHy‘IeHHBIﬁ PE3yIAbTaT

YMeHHe onepHpoBaTh MOHATUAMHU: cpelHee apupMeTHHIecKoe, MeIraHa, Hauboubliee
U HavMCHbILICE 3HAYCHUS, pa3Max, JHUCICPCHs, CTaHAApTHOEC OTKIOHCHHE HHCIOBOIO
Habopa; yMEHHE H3BJICKaTh, HMHTCPIPETUPOBAThH HWH(POPMALMIO, MPEICTABICHHYIO B
TabauIax, Ha TuarpaMMax, rpajpukax, oTpa)karollylo cBOHCTBa pealbHBIX MIPOIECCOB U
ABJICHUH; TPEICTABIATh HHPOPMALHIO C MOMOILBIO TabIHIl U JHarpaMM; UCCIeI0BaTh
CTaTUCTUYCCKHE JIaHHBIC, B TOM HYHCJIEC C NPUMCHCHHEM TIpapHuuecKHX METONOB H
JJIEKTPOHHBIX CPENCTB; TpadUvecKu HCCIe0BaTh COBMECTHbIC HaOMIONCHUA C
MOMOILIBIO IHarpaMM paccedBaHMA U JUHEHHON perpeccun

VYMeHHE oNepHpOBaTh IMOHATHAMH: CIyHallHBIH ONBIT M CIOy4ailHOEe COOBITHE,
BEPOSTHOCTh  CIyYallHOrO  COOBITHS; YMEHHE  BHIUHCIATH  BEPOSTHOCTH  C
HCIONB30BAaHUEM TIpauUecKUX METOJO0B; NPUMCHATH (OPMYIBI CIOKCHHA U
YMHOXKCHHSI BEpOATHOCTEH, (popMyiay monaHOl BeposTHocTH, (popmyny beprymim,
KOMOUHaTOpHBIC (pakTel M (OPMYJIBI; OLCHHBATH BEPOSTHOCTH PealbHBIX COOBITHI;
YMEGHHC  ONEpHPOBaTh  INOHATHAMH:  CIydaiiHag  BeIW4YUHA,  paclpelciicHHe
BEpOSTHOCTEH, MaTeMaTHUICCKOe OKHIaHHE, AUCICPCHS M CTaHAAPTHOE OTKIOHCHHE
ciayuailHOM BenMHYUHBI, (GYHKIUM paclpelcyieHHd M IUIOTHOCTH pPaBHOMEPHOTO,
MOKa3aTeJIbHOr0 M HOPMAIBHOI'O paclpese/cHUH; YMEHHE HCIIOIb30BaTh CBOMCTBa
H3YUCHHBIX paclpe/ie/icHHH I pelIeHUs 3aj7ad; 3HAKOMCTBO C TOHATHAMH: 3aKOH
OOMBIIMX HYHCEN, METO/IBI BEIOOPOUHBIX HCCIICIOBAHHI; YMEHUEC MPUBOIUTH MPHUMEPHI
MPOSIBJICHUST 3aKOHa OOJBILIMX 4YHCEN B MPHUPOAHBIX M OOIICCTBCHHBIX SBJICHHSIX;
YMEHHUE OINCpUPOBATh MOHATHAMU: COYETAaHHE, IEPECTAaHOBKA, UHCIIO COUCTAHUH, THCI0
nepecTaHoBok; OvHOM HpIOTOHA; yMeHHE NPHUMCEHATH KOMOHHATOPHBIC (aKThl H
paccykJCHUS IS PeIlCHHs 3ajad; OLCHHBATh BEPOATHOCTH pPeajbHBIX COOBITHI;
COCTABIIAITH BEPOATHOCTHYIO MOJIC/Ib M HHTEPIPETUPOBATh MOIYUCHHBIN pe3yabpTaT

YMeHHe onepupoBaTh NOHATHAMU: TOUKa, IPsMasd, IJI0OCKOCTh, IPOCTPAHCTBO, OTPE30K,
Ayd, BEIMYMHA YIda, IUIOCKUH Yrod, JBYIpaHHBIM yros, TpEXrpaHHBI yrod,
CKpELIMBAIOLINECS NPSAMBIC, MapaIeJbHOCTh M NCPICHIUKYIAPHOCTh NPSMBIX H
IJIOCKOCTEH, Yo MEXKIY NPAMBIMH, YTOJI MEKIY MPSIMOM M IIIOCKOCTBIO, YTOI MEKIY
IUIOCKOCTSIMH, PaccTOSHUE OT TOYKH /10 IUIOCKOCTH, PacCcTOSHUE MEKIY NPAMBIMH,
paccTOsIHUE MEXIy IUIOCKOCTAMH; YMEHHC HCIOJIB30BaTh MPH  PEHICHUH 3ajad




HU3YYCHHBIC q)aKTI)I " TCOPEMBI IUTAaHMMCETPHH, YMCHUC OIICHUBATL pa3MCphl 00OBLEKTOB
OKpYyXaromero Mupa, CTpouTb MaTCMaTUICCKUEC MOJICIIN € ITOMOIIBIO TCOMETPHICCKUX
MMOHATHH U BCJIMYHH, pCIIaTh CBA3AHHLIC ¢ HUMHU IMMPAKTUYICCKHUC 3aJauan

10

YMeHHe onepHpoBaTh NOHATHUAMU: IUIOIIANb GUTYpPHI, 00BEM (UTypBI, MHOTOTPaHHUK,
MPaBUIbHBIM MHOT'OIPaHHUK, CEHUCHNE MHOTOTpaHHHKa, Ky0, apalieienures], Mpu3ma,
nupamuza, GpUrypa v MoBepXHOCTh BpallleHUs, LIWIMHP, KOHYC, IIap, cdepa, IIouaIsb
cepsl, IIOLIaAL MOBEPXHOCTH MUPaMHU/IbI, IPU3MBI, KOHYca, IMIHHpa, 00bEM KyOa,
MPSMOYTOJILHOTO Mapaiieenuiesia, MHpaMubl, TPU3MBI, LIJIHHIPa, KOHyca, IIapa,
pa3BEpTKa MOBEPXHOCTH, CEHCHHUS KOHyca W LWIMHApa, MNapalieJbHBIC OCH WIH
OCHOBAHUIO, CEUCHHUE IIapa, IUIOCKOCTh, Kacaromiascs cgephl, LIIMHAPA, KOHYCa;
YMEHHE CTPOUTH CEUCHHE MHOTOTpaHHHKa, M300paskaTh MHOTOTPaHHHKHU, GHUTYPBl U
MOBEPXHOCTH BpaIllCHUA, UX CCUCHHA, B TOM HHCIIE C TIOMOLIBIO JICKTPOHHBIX CPE/ICTB;
YMEHHEC  TPUMCHATH  CBOWCTBA  IEOMETPUHYECKUX  QUTYp,  caMOCTOATEIBHO
(hopMyIHpOBaTh ONpe/ICACHHUS H3YIaeMbIX (PUT'Yp, BHIABUTATh TUIIOTE3HI O CBOMCTBAX U
MIPU3HAKaX T'eOMETPHUYECKUX (HUryp, OOOCHOBBIBATH WJIHM ONPOBEPraTh HX; YMCHHE
NPOBOJANTh KiIaccHUKalMio (GUIyp 1O pamIudHBIM = IpHU3HAKaM, BBIIOIHATH
HEOOXOIUMBIC TOMOJHUTEIbHBIC TIOCTPOCHHS

11

VYMeHHe OmepupoBaTh MOHATHAMH: JBIDKCHHE B IPOCTPAHCTBE, MapauIeIbHBIH
MepeHoc, CHMMETPHUS Ha IUIOCKOCTH M B IPOCTPAaHCTBE, MOBOPOT, MpeoOpa3oBaHHUE
mo106ud, mMol00HbBIe (PUTYPHI, YMEHNE paclio3HaBaTh paBHBIC W MOA00HBIE GUTYPHI, B
TOM YHCJIC B TPHPOJE, HCKYCCTBE, apXUTEKTYpe; HCIIOIb30BaTh T'€OMETPHUECKUE
OTHOIICHUS MPY PEUICHUH 3aj1ad; HaXOJUTh reOMETPHUIECKIe BEMUIHMHBI (UTHHA, YTO,
IUTOIIa b, 00BEM) TIPH pelIeHUH 3aj1ad U3 IPYTUX YHeOHBIX MMPEMETOB U U3 pealbHOM
KH3HU; YMCHHE BBIUHCIATH TCOMETPUYUCCKHE BEIMUYMHBI (JUIMHA, YTOJI, IUIONIab,
00BE&M, TUIOMAa b MOBEPXHOCTH), UCIONB3YS H3yHeHHBIC (GOPMYIBI U METOIBI, B TOM
qHClie: IUIOMAAb TOBSPXHOCTH MHpPaMHIBL, TPH3MBI, KOHyca, LWIMHIpPa, ILIONIajb
ceper; 006BEM Kyba, NPAMOYTOJBHOrO MapaUieienuIeaa, MHPaMHIbI, IPH3MEI,
IUTMH]Ipa, KOHYyca, Iapa; YMeHHE HaXOIUTh OTHOUICHHE 00bEMOB MOIOOHBIX (HTYP
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VYmeHnune OICpUpoOBaTh IMOHATHAMHU: NPAMOYIoJbHad CHUCTCMa KOOpP/JIHMHAT, BEKTOp,
KOOpJWHATBI TOYKH, KOOPJIUMHATBI BEKTOPa, CyMMa BCKTOPOB, IMPOU3BCIACHHUC BCKTOpa
Ha 4YHCJIO, PAa3JIOKCHHE BCKTOpa II0 6213I/ICY, CKaJIApHOC IIPOU3BCIACHUEC, BCKTOPHOC
MMPOM3BECACHUEC, YrojJg MEXKAY BCKTOpaMH; YMCHHC HCIIOJb30BaTh BeKTOpHBIﬁ n
KOOpZ[HHaTHBIﬁ METO/J] IJIA pCHICHUA I'COMCTPUICCKUX 3aJad U 3aJav JpYrux y‘le6HBIX
IpeaAMCTOB

13

VYMeHre BBIOHpaTh MOAXOMAMINN METO IS PEICHHUS 3a/1aq; IOHUMAHHE 3HATHUMOCTH
MaTeMAaTHKHU B M3YHUCHUH [TPUPOIHBIX U OOILCCTBEHHBIX MPOIIECCOB U SABICHUI; yMEeHUE
pacro3HaBaTh NPOSBICHUE 3aKOHOB MaTeMaTHKH B HCKYCCTBE, YMCHHE NPHBOIHMTH
MIpUMEPBl MATCMaTUICCKUX OTKPBITHM poccuiickoll 1 MUPOBOM MaTeMaTHUECKOH HAyKU




HNEPEYEHD 9JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbIX

HA EI'> 10 MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coIePKAHHUSA
1 | Yrcna 1 BEIMUCICHUS
1.1 | HarypanpHsle u neasie uncaa. [Ipu3Haky JeTUMOCTH LEIBIX HHCET
12 PaimonaneHele  uncna. OOBIKHOBEHHBIE W JIGCATHYHBIC JpoOH, IPOLCHTH, OCCKOHCHHBIC
MepUOIUIECKUE Apodu
13 ApI/I(bMeTI/I‘ISCKI/Iﬁ KOpeHb HaTypalbHOU crereHH. JlelicTBUA ¢ apupMeTHHIecKUMH KOPHAMU
HATYpaIbHOM CTEIICHU
1.4 | Crenenb ¢ 1eabM nokaszateaeM. CTeneHb ¢ palloHaJbHBIM MoKa3aTeneM. CBOHCTBaA CTENICHH
15 CuHyc, KOCHHYC W TaHTCHC YUCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAHTCHC YHCIOBOTO
apryMeHTa
1.6 | Jlorapudm uncaa. JlecsaTuiHbIC U HaTypaIbHBIC JOrapH(pMBbI
17 HeiicTBUTenbHBIE  HHcaa.  ApUMETHUECKHME  ONepalMd ¢ JACHCTBUTCIBHBIMH  YHCIIAMH.
[TpuGanxEHHBIC BRIMUCICHHS, IPaBIJIA OKPYIJICHUS, TPUKHU/IKA U OIICHKA Pe3yIbTaTa BHIUHUCICHHM
1.8 | IIpeobpazoBaHue BBIpAXKEHHIMA
1.9 | KoMIuiekcHBIE HCIa
2 | YpaBHEHHs U HEPaBEHCTBA
2.1 | learle u qpoOHO-paIOHATBHBIC YpaBHEHUS
2.2 | UppammoHaabHble ypaBHEHUS
2.3 | TpuroHoMeTpHUIECKUE YPaBHEHUS
2.4 | IlokazaTenpHbIe U JorapupMUIecKre ypaBHEHIS
2.5 | Llensle u ApoGHO-pallMOHATLHBIC HEPaBCHCTBA
2.6 | MppaunoHaJbHBIC HEPaBEHCTBA
2.7 | llokasaTenpHbIC U JIorapupMUICCKHE HCPAaBCHCTBA
2.8 | TpuroHoMeTpHIeCKHUE HEPABEHCTRA
2.9 | CucteMBl U COBOKYITHOCTH YPAaBHCHHH M HCPABCHCTB
2.10| YpaBHeHH, HEpaBEHCTBA M CHCTEMBI ¢ IIapaMeTpaMu
2.11 | Matpwuria cucTeMbl JIMHEHHBIX ypaBHeHUH. OnpeieanTenh MaTpHIThI
3 | Oynkuuu u rpadpuku
3] Oyuknus, crnocoOw 3aganus GyHKIMH. |'paduk ¢yHkmmm. BzanMHO oOpaTtHble GyHKIMH. YETHBIE 1
" | HeuérHeie pyHKuuK. [lepuoauueckue GyHKIMH
Ob6nacTe ompeaelcHHA W MHOXecTBO 3HadeHuil ¢yHkuun. Hymu ¢ysxuun.  IIpomexyTtku
3.2 | 3nakonocTosHCTBa. [IpoMeXyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl M MUHHUMYMBI (YHKLHH.
Haunbonpniee 1 HauMeHbIIICE 3HAUEHUE (PYHKIMU HAa IPOMEXYTKE
3.3 CreneHHas (yHKIMS ¢ HAaTypalbHBIM U LeNbIM NokaszatesneM. E¢ cpoiictBa u rpaduk. CpolicTBa U
rpaduK KOpHA n-OH CTEIICHH
3.4 | TpuroHoMeTpuiecKue (PYHKIMH, UX CBOMCTBA U rpaduKu
3.5 | llokazaTenpHas u JorapudMutieckas pyHKIHH, UX CBOMCTBa U rpaduKu
3.6 | Touku paspbiBa. AcuMOTOTH rpadrkoB ¢pyHkuuid. CBoHicTBa (YHKIMH, HEIPEPHIBHBIX Ha OTPE3KE
3.7 | HocaenoBaTeabHOCTH, CIIOCOOHI 3a/IaHM NIOCIEA0BATSIBHOCTEH
3.8 | Apudmernueckas ¥ reoMeTpUiIecKas nporpeccui. PopmMysia cI0KHBIX IPOLCHTOB
4 | Havana MaTeMaTHUCCKOIO aHAIH3a
4.1 | llponzBognas pyukimu. [Ipon3BogHBIE DIIeMeHTapHBIX (pYHKITHI
49 [IpuMeHeHHEe TPOM3BOAHON K HCCICIOBaHUIO (YHKIMM Ha MOHOTOHHOCTH M OKCTPEMYMBI.
HaxoxaeHre Haubouipliero ¥ HaMMEHBIIETO 3HaUCHKS (PYHKIIMM Ha OTPE3Ke
4.3 | IleprooGpaznas. MnTerpan

MHoxecTBa U JIOrHKa




5.1

MHoXecTBO, onepallii HajJ MHOecTBaMHU. [lnarpammel Dilnepa — BeHHa

5.2 | Jloruka
6 | BeposTHOCTD U cTaTHCTHKA
6.1 | OnucarenpHasi CTAaTHCTHKA
6.2 | BeposTHOCTB
6.3 | KombuHaToprKa
7 | I'eoMetpus
7.1 | Ourypsl Ha IIOCKOCTH
7.2 | IlpsiMble U IJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHHKH
7.4 | Tena u MOBepXHOCTH BpalllCHUS
7.5 | KoopaAMHATHI U BEKTOPHI




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI V11 YHEHHUKA

MareMatuka:anredpa u Hadajga MaTeMaTHYECKOTO aHainu3a, reomerpus.l eomerpus. 10-11
KJIacCHI: yueO. ajs 00meoOpa3oBaT. opranu3anuii: 6a3oBbeiii U yriay6ma. ypoBHu/JI.C. AtanacsH . 9-
e u3a. Mocksa "l[Ipocsemienue."”

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
JupakTudeckne MaTepraisl K yaeOHUKY : MaTemaTuka:anreOpa U Hauana MaTeMaTHIeCKOTO
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