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INOACHUTEJBHASA 3AIINCKA

['eomeTpus sBIsIeTCSI OMHUM M3 0a30BBIX KYpPCOB Ha YpOBHE CpEIHEro o0IIero o0pa3oBaHMs, TaK KaKk 0OECTIeUYMBACT
BO3MOXHOCTh M3yUYEHHsI JUCLUUIUIMH E€CTECTBEHHO-HAYYHON HAMNpPaBICHHOCTH U TNPEIMETOB T'YMAaHHTAPHOTO IUKJIA.
[TockonbKy JIOrH4ecKkoe MbIIUICHHE, POopMUpYEeMOe MPU U3YYEHHH O0Yy4YarolUMUCS MOHATHUMHBIX OCHOB T'€OMETPHUHU, MPH
JI0Ka3aTEebCTBE TEOPEM M MOCTPOCHHUH LIETTOYKH JIOTUYECKUX YTBEPKACHUN MPU PEIICHUU T€OMETPUUYECKUX 3a/7ad, YMEHUE
BBIIBUTATh U ONPOBEPraTh TUMOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCS NP PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO 1IUKIIA, B
YaCTHOCTH (PU3UUECKUX 3a]1au.

[lenb ocBoeHMs MporpaMmMbl yueOHOTro Kypca «['eomeTpus» Ha yriayOnEHHOM YPOBHE — pa3BUTHE HMHAUBUAYAIbHbBIX
CHOCOOHOCTEN O00ydYaromMxcsi IpU H3YYEHMH TIEOMETPHUM, KaK COCTAaBJISIONIEH MpenaMeTHol obnactu «MartemaTtuka H
nHpopMaTHKa» uepe3 0oOecreyeHne BO3MOXKHOCTH MPUOOPETEHHS U UCIIOIb30BaHUsI Oojee TiyOOKUX TE€OMETPUYECKUX
3HAaHUW W JACUCTBUHU, CHEHU(UIHBIX TE€OMETPUU, U HEOOXOAMMBIX I YCHEHIHOTO MPOQECCHOHAIBHOTO 00pa3oBaHUs,
CBSI3aHHOT'O C MCTIOJIb30BAHUEM MaTEMaTHKHU.

[IpropuTeTHBIMHM 3aJauaMH Kypca T€OMETpPUM Ha YIiayOJIEHHOM YpOBHE, PaCIIMPSIOUIMMHU M YCHWIMBAIOIIMMU KYypC
0a30BOr0 YPOBHSI, SIBJISIOTCSI:

paciMpeHne MpeACTaBIeHUSI 0 TeOMETPUHU KaK 4acTH MHUPOBOHM KyJIbTYpbl U ()OPMHUPOBAHHUE OCO3HAHMS B3aUMOCBSI3U
TrE€OMETPUHU C OKPY>KAIOIIUM MUPOM;

dbopMHUpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax KaKk O BaXKHEHIIMX MaTEMaTUYECKUX MOJEISX,
MO3BOJIAIOIIMX OMHUCHIBATh M MU3Yy4aTh pa3HbIC SBJICHUS OKPY’KAIOLIEro MHpa, 3HAHUE MOHATHIHOIO amnmnapara 1o pasJery
«CtepeomeTpus yaeOHOTO Kypca T€OMETPHH;

dbopMUpOBaHHE YMEHHS BIAJECTh OCHOBHBIMH TMOHSATHSAMH O TPOCTPAHCTBEHHBIX (QUrypax M HUX OCHOBHBIMH
CBOMCTBaMH, 3HAaHUE TE€OpeM, (POPMYIT U YMEHHUE UX MPUMEHSITh, YMEHUS JOKa3bIBATh TEOPEMbl U HAXOIUTh HECTAaHAAPTHHIC
CIIOCOOBI PEIICHUS 3a/1aY,

(dbopMUpOBaHNE YMEHHUS Paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATbHOM MHUPE MHOTOTPAaHHUKHU U TEJla BpalleHus,
KOHCTPYHUPOBATh T€OMETPUUECKUE MOJICIIH;



(dhopMHupOBaHNE TTOHUMAHHS BO3MOXKHOCTH aKCHOMATHYECKOTO TIOCTPOCHHS MAaTeMaTHYEeCKUX Teopui, (popmMupoBaHue
MMOHMMAHUS POJIA aKCUOMATUKU TIPU IPOBEACHUN PACCYKICHUM;

(dhopMHUpOBaHNE YMEHUS BIAJETh METOIaMU JIOKA3aTeJIbCTB U AJITOPUTMOB PEILICHUS, YMEHUS UX PUMEHSTh, IPOBOJAUTD
JI0Ka3aTeNbHbIE PACCYXKJACHUS B XOJI€ PEIICHUS CTEPEOMETPUYECKUX 3ajlad M 3aJad C MPAKTUYECKUM COJACpKAHUEM,
(dhopMHupOBaHKE MPEACTABICHUS 0 HEOOXOIUMOCTH JOKA3aTEeILCTB MPHU 000CHOBAHWN MAaTEMATHUYECKUX YTBEPKIACHUN U POJIH
AKCMOMAaTUKH B IPOBEACHUU JEYKTUBHBIX PACCYKICHUM;

pPa3BUTHE M COBEPIICHCTBOBAHWE HMHTEILIEKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH OOydYaroIuXcs, MO3HABATEIHHOU
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBILIJIEHUS, UHTEPECA K U3YUYEHHUIO TEOMETPHH;

dbopmupoBaHue (QYHKIIMOHATLHON TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUU: YMEHHS paclio3HaBaTh MPOSBICHUS
F€OMETPUYECKUX TMOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEHM B PEalbHBIX JKMU3HCHHBIX CUTYallUSIX U MPU U3YYEHUU JPYTUX
Y4EOHBIX MPEIMETOB, IPOSIBJICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEHN, MOJICIMPOBAHUS PEAJIbHBIX CUTYallUM, UCCIIEI0BaHUS
MTOCTPOCHHBIX MOJEJEHN, MHTEPIPETALIMHN MTOTYUYECHHBIX PE3YIHTATOB.

OCHOBHBIMH COJIepKaTeIbHBIMU JIMHUAMH Yy4ueOHoro Kypca «['eomerpus» B 10-11 kmaccax sBistotcsi: «lIpsimbie u
IJIOCKOCTA B MPOCTpaHCTBE», «MHororpaHHukm», «Tema BpaimieHus», «BekToppl M KOOpAMHATHL B MPOCTPAHCTBEM,
«/IBUXKEHNS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO tpeboBaHME «yMETh ONEPUPOBATH MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUU HA
yriyonéaHoM ypoBHe oOydenus B 10—11 kimaccax, OTHOCHTCS KO BCEM COJEpKaTeIbHBIM JMHHUSAM Y4eOHOTO Kypca, a
(dbopMHUpOBaHNE JIOTUUECKUX YMEHUN pachpenesisieTcs HEe TOJIbKO MO COJIEP)KATEeNIbHBIM JIMHUSM, HO M TI0 ToJaM OOy4eHUS.
Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yibTaTaM ocBoeHHsi DenepanbHOil paboueld Mporpammel,
pacrpene€HHbIM 10 ToJlaM 00y4YeHHUs, CTPYKTYPUPOBAHO TakuM 0Opa3om, 4TOObl KO BCEM OCHOBHBIM, MPUHIIUITUATBLHBIM
BOIIpocaM oOydaroniyecss oO0palaiuch HEOAHOKPATHO. OTO TO3BOJSET OpPraHM30BAaTh OBJIAJICHHE T€OMETPUYECKUMU
MOHSATUSMUA W HABBIKAMH TIOCJIEIOBATEIHLHO M TMOCTYNATENbHO, C COOJIOJEHUEM MPHUHIUIA TPEEMCTBEHHOCTH, & HOBBIC
3HAHMS BKIIIOYATh B OOIIYI0 CHCTEMY T€OMETPUYECCKUX MPEICTABICHUN O0YUaIOIIUXCsl, pacupsis U yriyosss e€, oopasys
MIPOYHBIC MHOXKECTBEHHBIE CBSI3H.

[lepexoa K U3yYEHUIO TEOMETPUHN Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:



co3aath ycioBus s auddepeHuranun oO0ydeHus, MOCTPOCHHS WHIAMBUAYATIbHBIX 00pa30BaTENbHBIX MIPOrpamM,
o0ecneunThb yriayOon€HHOe H3yuyeHIEe TeOMETPUH KaK COCTaBIIONIEH yaeOHoro npeamera «MaTemaTukay;

MOJATOTOBUTH OOYYAlOIIMXCS K MPOJOIDKCHHIO HM3Y4YeHHS MaTeMaTWKH ¢ Yy4€ToM BbIOOpa Oynymieil mpodeccuw,
o0ecreynBasi MPeeMCTBEHHOCTh MEXIY OOIIUM U MPO(GEeCCHOHATEHBIM 00pa30BaHUEM.

Ha usydenne yuebHoro kypca «l'eomerpusi» Ha yriayonéHHom ypoBHe otBoautcsa 204 daca: B 10 kmacce — 102 yaca (3
yaca B Hejelno), B 11 kmacce — 102 gaca (3 yaca B HEZEIO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHSATHS CcTepeoMeTpuu. Touka, mpsMas, IMIOCKOCTh, NPOCTpaHCTBO. [loHsTHE 00 akCMOMATHYECKOM
IIOCTPOEHUU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3anmHOe pacnonokeHue NMpsMBIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS, TAPAUICIIBHBIE U CKPEIIMBAOIIMECS MPSAMBIE.
[Ipr3Haku cCKkpemmBarOMXCs NpsMbIX. [lapamnenbHOCTh NPSMBIX U IIOCKOCTEN B IIPOCTPAHCTBE: MapaJUICIIbHBIE MIPSMBIC B
IIPOCTPAHCTBE, NAPAJUIEIBHOCTh TPEX MPSIMBIX, MAPAUICIBHOCTh NPSAMOW M IUIOCKOCTU. llapamnenbHOE€ M LEHTpajIbHOE
IpOeKTUpOBaHue, n300paxeHue ¢uryp. OCHOBHBIE CBOICTBa MapajyieNIbHOTO NpoekTupoBaHus. M3o0paxenue ¢uryp B
[TapajuIeIbHOM IPOEKIHH. YTIIbI C COHAIIPABICHHBIMA CTOPOHAMM, YTOJI MEXIY NPSAMBIMU B ITpocTpancTie. [lapamnensHocTh
MJIOCKOCTEH: mapajuiesibHble MII0CKOCTH, CBOMCTBA MapajulelibHbIX MIockocTel. [Ipocreiimue npocTpaHCTBEHHbIE (PUTYphI Ha
IJIOCKOCTHU: TETPAdIP, MAPAILICIENHUIIE, TIOCTPOCHUE CEYEHUN.

IlepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTH: MEPIEHIUKYIISIPHBIE TIPSAMBIE B IIPOCTPAHCTBE, MPSIMBbIE MTapaJJICIbHbIE U
IIEPIICHIUKYJIAPHBIE K IUIOCKOCTH, IIPU3HAK MEPIEHAUKYISPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpeMa O MpsIMOM
MIEPIICHIUKYJIIPHON TNIOCKOCTH. OPTOTOHANIBHOE NMPOEKTUPOBAaHKE. [IepneHIuKyIIIp U HAKJIIOHHBIE: pACCTOSIHUE OT TOUYKH J10
MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 TUIOCKOCTH, MPOEKUUs (UTYpbl Ha TUIOCKOCTh. [lepneHIuKyaspHOCTb MIOCKOCTEM:
IIPU3HAK [IEPIICHINKYJSIPHOCTH IBYX IJIOCKOCTEN. Teopema 0 TpEX MEepIEeHANKYIIApaXx.

VYTIabl B IPOCTPAHCTBE: YroJI MEXKAY IPSMOU U IJIOCKOCTBIO, ABYTPAHHBIM YIOJI, JIMHEWHBIM yIroJl ABYIPAHHOIO yIJia.
TpéxrpanHblii 1 MHOTOrpaHHble yriibl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTpaHHOroO yria. CBOMCTBA IUIOCKMX U JABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIua. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKH

Buabl MHOrorpaHHukoB, pa3BépTka MHoOrorpanHuka. [Ipusma: N-yronpHas npusma, npsiMas U HAKJIOHHAs IPU3MBL,
OOKOBass W TIOJHas TOBEPXHOCTh Mpu3Mbl. [lapamnenenumnesn, NpPsAMOYTrOJbHBIA MapajuieJenune]l U €ro CBOWCTBA.
Kparuaiiimme nmyTy Ha MOBEpXHOCTH MHOTrorpanHuka. Teopema Diinepa. [IpoctpanctBennas teopema Iludaropa. Iupamuna:



N-yrojpHas MUpaMuia, MpaBWiIbHAsA U yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX T'paHel MPaBUILHOW MUPAMU/IBL.
IIpaBuibHBIE MHOTOIPDAHHUKH: IPABWIIbHASA IIPU3Ma W INpPaBWIbHAA INHPAMHIA, NPABUIIbHAA TPEYTOJbHAs NHUpAMHUAA H
IpaBUIBHBINA TeTpasap, KyO. [IpencraBinenne o npaBUIbHBIX MHOTOIPAHHUKAX: OKTA3p, AOJAEKAdAP U UKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. Ilnomans GOKOBON MOBEPXHOCTH M IOJHOM
MOBEPXHOCTU MPAMOW HPHU3MBI, IUIOIIAJb OCHOBAaHWI, TeopeMa O OOKOBOM MOBEPXHOCTH NpsMOM mpusmbl. [linomansb
OO0KOBOI1 MOBEPXHOCTH U MOBEPXHOCTU MPAaBUIBLHOM MUPAMHIbI, TEOpEMa O MJIOUIaAN YCEUEHHOW MUPAMHU/IBI.

CummeTpust B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPHHM IMPaBUIbHBIX MHOIOTPaHHUKOB. CHMMETpHS B NPaBUIBLHOM
MHOTOIPAHHMKE: CUMMETPUS NapaJlIeIeNUNe a, CAMMETPUS ITPaBUIIbHBIX ITPU3M, CHMMETPUS IPaBUIIBHOU TUPAMU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPAa, BEKTOPHI KOJUIMHEAPHBIE,
COHAIIPABJICHHBIEC U IIPOTUBOIOJIOKHO HAIIPABIICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. [[eHCTBUSA ¢ BEKTOpPaMU: CI0KEHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4ucio. CBOWMCTBA CIOKEHHS BEKTOPOB.
CBoiicTBa yMHOXEHMsI BEKTOpa Ha 4yucio. [loHsaTue komrmuianapHele BEKTOpHI. [Ipu3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapainenenumnena. TeopeMa O pasiloKeHUM BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTopam. IIpsmoyrosibHas
cucTeMa KOOpAUHAT B npocTpaHcTBe. KoopanHaTtel BekTopa. CBsA3b MEXKAY KOOPIUHATAMU BEKTOPA U KOOPAUHATAMH TOYEK.
Yron mexny Bektopamu. CKasIpHOE MPOU3BEACHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

[TonsiTHsA: MWIMHApPUYECKAsh TMOBEPXHOCTh, KOHHMYECKAash IMOBEPXHOCTh, cdepuueckas MOBEPXHOCTh, 00pa3yrolue
nmoBepxHocTed. Tena BpalieHus: IWIMHIAP, KOHYC, YCEUEHHBIA KOHYC, cdepa, map. BzammHoe pacmosnoxkenue chepsl u
MJIOCKOCTH, KacaTelibHas MI0CKOCTh K cdepe. M3o0paxkeHue Tenn BpalleHusl Ha MIOCKOCTU. Pa3BEpTka LUIMHIpA U KOHYCA.
CummeTtpus cdepsl U mapa.

O6bEéM. OcHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 006 00BEME MPSAMOYTOJILHOTO MapajuieJienumnea U CIeICTBHS U3
Heé. O0bEM NpAMON U HAKIIOHHOW MTPU3MBI, IIMIMHIIPA, MUPaMUIbl 1 KoHyca. OO0BEM 11apa u MIapoBOTO CETMEHTA.



KoMOuHanmu Tten BpaimleHuss U MHOTOTpaHHMKOB. [Ipu3ma, BmucaHHas B LMIUHAP, OMUCAHHAS OKOJIO IMJIMHApPA.
[lepeceuenue ceprl u mapa ¢ mwiockocTeio. Kacanue mapa u cepsl miockoctrio. [loHATHE MHOTOIpaHHUKA, OMMCAHHOTO
0Ko0J10 chepsl, chepbl, BHUCAHHON B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS.

[Inomanpe MOBEPXHOCTH LMIMHApA, KOHYca, muomanb chepel u e€ yacteil. [logobue B mpocrpancTte. OTHOIIEHUE
00BEMOB, TUIOHIael TOBepxHOCTeH moAo0HBIX ¢uryp. I[IpeobpasoBanue momodbus, romoTerus. Pernenuwe 3amad Ha
IJIOCKOCTH € HUCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHnii MHOTOTPAaHHUKOB U TEJI BPALLICHHS: CEYEHUS UUIMHAPA (TapalIeIbHO U MEPIEHANKYIISIPHO OCH),
CeueHUs1 KOHyca (mapasulebHble OCHOBAHHUIO U MIPOXOAIINE YEPE3 BEPIINHY), CEUECHUS 1apa, METObl IOCTPOCHUS CEUCHUIA:
METOJ CJIEA0B, METOJI BHYTPEHHETO NIPOEKTUPOBAHUSA, METO/ IIEPEHOCA CEKYIIEN IIIIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepanuu Haja BEKTOpamHu. BekTopHOoe yMHOXeHHE BEKTOPOB. (CBOMCTBA BEKTOPHOTO
ymHOXeHUs. [IpsmoyronbHas cucreMa KoopauHaT B npoctpaHcTBe. KoopanHatel Bektopa. Pasnoxenue Bekropa 1o 6asucy.
KoopnHaTHO-BEKTOPHBIA METO PY PELIEHUH T€OMETPUUYECKHX 3a/1a4.

JIBUKeHUs1 B IPOCTPAHCTBE

JBuxenuss npoctpanctBa. OtoOpaxkenus. J[BukeHuss um paBeHCTBO (uryp. OOmue cBoiicTBa ABWXKEHUH. Buibl
INBWKECHUMN: NapaJUIeJIbHBIA IEPEHOC, LEHTPAJIbHAS CUMMETpHs, 3€pKajbHas CHMMETPHS, MOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus mogodus. [Ipsimas u chepa Diinepa.



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHUS YYEBHOI'O KYPCA «'EOMETPUS» (YIJIYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(OpPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIMK OOYYaIOIIErocsi Kak aKTUBHOIO M OTBETCTBEHHOI'O YJIEHa POCCHUHCKOIO
oOlLIecTBa, MPEJICTABIEHUE O MAaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBICHUI, MPOLELYp
rpaXIaHCKOro oOlecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHE B3aUMOJECHCTBOBATh C COIIMAJIBHBIMU HHCTUTyTaMU B
COOTBETCTBHUH C UX (HYHKIMSIMHU U HA3HAYCHUEM;

2) naTpuoTH4YeCKOe BOCIIUTAHME:

c()OPMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOW HMJIEHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOSILIEMY POCCHICKOM
MaTE€MAaTHUKH, [ICHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCHUMCKUX MAaTEMaTUKOB U POCCUUCKOW MAaTeMaTUYECKOW IIKOJIBI,
MCIIOJIb30BAaHUE ATUX JOCTHXKEHHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE TYXOBHBIX LEHHOCTEH POCCHUHCKOTO Hapoja, C(pOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3TUYECKOTO
MOBEJEHUS, CBA3AHHOTO C MPAKTUUYECKUM TPUMEHEHUEM JOCTHKEHUN HAYKU U JAEATENbHOCThIO YYEHOTO, OCOZHAHKE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTN4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLLEHUE K MUPY, BKIIIOYasi 3CTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEN, OOBEKTOB, 3a/1a4, pEIICHUH,
paccyXAeHu, BOCIPUUMUYUBOCTh K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocMTAHME:

c(OpPMHUPOBAHHOCTh YMEHHUS NMPUMEHSATh MaTEMaTUYECKUE 3HAHUS B MHTEpecax 3J0poBoro M Oe3omnacHoro obpasa
’KU3HU, OTBETCTBEHHOE OTHOIIIEHNE K CBOEMY 3JI0POBBIO (3JI0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA,
peryisipHas (Qu3nyeckas aKTHBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHHE TMPU 3aHATHUSIX CHOPTUBHO-030POBUTEIHLHOM
NEeSITETbHOCTDIO;



6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TPYIy, OCO3HAaHWE IIEHHOCTH TPYAOTIOOWS, WHTEpPEC K pa3nuuHbIM cdepam mpodeccHoHaTLHOM
NESTEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W €€ NPWIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyayiien
npodeccu U peanu3oBBIBATH COOCTBEHHBIE >KM3HEHHBIC IUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaTEMaTHYECKOMY
o0pa3oBaHMI0 W CaMOOOpPA30BaHMIO HAa MPOTSHKCHWHM BCEW JKW3HHM, TOTOBHOCTh K AKTHUBHOMY YYacTHIO B PEIICHHUH
MPAKTUYECKUX 3a]1a4 MAaTeMaTHIECKOW HAPaBICHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYpbl, NMOHUMAHUE BIUSHUA COIMATBHO-DKOHOMHUYECKHX IIPOILIECCOB Ha
COCTOSIHUE TIPUPOJIHON U COLIMAIBHOM Cpejlbl, 0OCO3HAHUE TJIO0ATLHOTO XapaKTepa dKOJOTUYECKUX MPoOIeM, OpUEHTAIUS Ha
MIPUMEHEHNE MAaTeMaTHYCCKUX 3HAHWH JUIsl PEIICHHS 3a7ad B 00JIACTH OKPYXKAIOMmel Cpelbl, TUITAHUPOBAHUE TIOCTYIKOB U
OIICHKH WX BO3MOJKHBIX ITOCJICACTBUH JIT OKPYKAIOIICH CPEIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHW U OOIIECTBEHHOM
MPaKTUKH, MTOHUMAaHKE MAaTEMAaTUYECKON HAyKU KaK c(hepbl 4eTOBEUECKOM JAEATEIBHOCTH, STAMOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUTSL Pa3BUTHS ITUBUJIM3AIMK, OBJIAJICHUE S3bIKOM MAaTEMATHKH W MATEMaTHYCCKON KyJIbTYypOH Kak CpPEICTBOM ITO3HAHMSI
MHpPa, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO U UCCIICI0BATEIBCKYIO MEATeILHOCTh MHANBUAYATHLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS

ba3oBble Jioruuyeckue AeMCTBHUA:

BBISIBJISITh M XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKUX OOBEKTOB, MOHSTHN, OTHOLIEHUM MEXIY
MOHATUSIMH, (HOPMYJIMPOBATH ONPEICTICHUS MOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUA, OCHOBAHUS
JU1s1 000O0ITICHUS M CPaBHEHUS, KPUTSPHH IIPOBOJIMMOTO aHAIN3a,

BOCIIPUHUMATh, (OPMYJIHPOBATH W TPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC,
YacTHBIE U 00I1II1e, YCIOBHBIE;



BBISIBIIATh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOpeUrs B (pakTax, NAaHHBIX, HAOMIOACHUSX H
YTBEPXKACHUSX, PEJIAraTh KPUTEPUU JJIS1 BBISIBIICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

JIe7IaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIOUCHHUI
10 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENILHO JJOKa3aTEIhCTBA MATEMATUUECKUX YTBEPXKACHUH (IIPSIMbIE U OT MPOTUBHOTO), BEICTPAUBATh
apryMEHTAITUIO, TPUBOJINTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BHIBOIBI;

BBIOMpPATh CHOCO0 pereHus y4eOHOW 3amgaud (CpaBHHBATh HECKOJBKO BapHaHTOB pEIICHHs, BhIOMpaTh Hambosee
MOAXOIAIINNA ¢ YIETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPHER).

ba3oBble ncciaenoBarejbCKHue 1eCTBHUA:

HCIIOJB30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUI MHCTPYMEHT IMO3HAHUS, (GOpMYJIHUPOBATh BOMPOCHI, (PUKCHpYIOIIHE
MPOTUBOPEYHE, MPOOIEMy, YCTaHABIMBATh KICKOMOE U JaHHOE, (GOPMUPOBATH TUIIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIHIO,
MHECHHUE;

MIPOBOAUTH CAMOCTOSTEIIBHO CIUIAHUPOBAHHBIM JKCIIEPUMEHT, MCCJICAOBAaHHWE 10 YCTAHOBIICHHIO OCOOCHHOCTEH
MaTeMaTH4IeCKOro 00ObeKTa, ABJICHUSI, MPOIIecca, BBISIBJICHHUIO 3aBUCUMOCTEH MKy 00bEKTaMH, SIBJCHUSIMH, IIPOLIECCaMU;

CaMOCTOSITENIbHO (hOpMYTUPOBATh OOOOIIEHUS U BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO HAOIIOACHUS, UCCIICI0OBAHUS,
OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJbTaTOB, BLIBOJOB U O000IICHUH;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHUE IIPOLIECCA, A TAKXKE BBIIBUTaTh IPEAMNOJIOXKEHHUS O €r0 Pa3BUTHU B HOBBIX
YCJIOBUSIX.

Pabora ¢ unpopmaunmeii:

BBISBJIATH Je(DUIIUTHI UHPOPMAIMHU, JAaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BOMPOC U JJIsl PEIICHUs 3a/1a4H;

BBIOMpaTh MH(OPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
MH(pOPMAITHIO PA3IMYHBIX BUOB U (POPM IIPECTABIICHHMS;

CTPYKTYPHUPOBATh HHPOPMAIIUIO, IPEACTABIAThH €€ B Pa3IMUHbBIX (PopMax, WILTIOCTPUPOBATH TPaQUUIECKH;

OIICHUBATh HAAEKHOCTh HH(POPMAIIMH TIO CAMOCTOSITEILHO CHOPMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKkaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBUSA



Oo0menue:

BOCIPUHUMATH U (POPMYITUPOBATH CYKIACHHS B COOTBETCTBHHU C YCIOBHIMH U LIETSIMHU OOIICHHUS, ICHO, TOYHO, TPaMOTHO
BBIPQOKATh CBOIO TOYKY 3pPEHUS B YCTHBIX M IMHCHbMEHHBIX TEKCTaX, JaBaTh IOSCHCHHUS IO XOJy PCIICHHS 33J]1auH,
KOMMEHTHPOBATh TOJyYCHHBIN Pe3yJIbTaT;

B X0J1¢ 00CYXICHUS 3a7]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, TPOOJIEMBI, PEIIIaeMOM 3a/1a9, BEICKa3bIBATh
naACH, HAICJICHHBIC Ha IIOHCK peH_IeHI/IH, COITIOCTABJIITH CBOU CY)KI[GHI/IH C CY)KI[GHI/IHMI/I /:[pyrI/Ix y‘-IaCTHI/IKOB Auaiiora,
OoOHapyXUBaTh Pa3IU4ME U CXOACTBO MO3UIIHM, B KOPPEKTHOH (popme GOopMyITUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHUS,

MIPEJCTABIIATh PE3YJbTAaThl PEIICHHS 3a7adyd, SKCIEPUMEHTa, HCCIEIOBaHUS, IMPOEKTa, CaMOCTOSATEIIBHO BHIOMpPATh
dbopmMar BBICTYIUICHUS ¢ YIETOM 3aJ1au MPE3CHTAIMA U OCOOCHHOCTEH ayIMTOPUH.

PeryasiTuBHbIE YHUBepCAJbHbIE y4eOHbIE JelCTBUS

Camoopranusamnus:

COCTABJISITh IUIAH, QJITOPUTM PEIICHHS 3a7add, BBHIOMPATh CIOCOO pEIICHHS C y4ETOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, YSMOIMOHAJIBLHBIN HHTEJJIEKT:

BJIAJICTh HABBIKAMHU MMO3HABATEIBHON pedICKCUN KaK OCO3HAHUS COBEPIIIAEMBIX JICUCTBUI M MBICITUTEIHHBIX TIPOIIECCOB,
WX PE3yJIbTaTOB, BIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca W pe3yibTaTa PEeHIeHUs MaTeMaTUYeCKOn
3a/1auu;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUH 33/1a4d, BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJbTaTa M M YCJIOBHUSAM, OOBSCHATh MPUUYMHBI JOCTHIKCHHS] WA HEJOCTIKCHUS
PE3YNbTATOB JIEATEILHOCTH, HAXOJUTh OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

MMOHUMAaTh W HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAMBUAYAIHLHOW paOOTHI MPH PEIICHHH YYCOHBIX 3ajad,
MPUHUMATH 11eJIb COBMECTHOM JICSITEIbHOCTH, TJIAHUPOBATH OPTaHU3AIUI0 COBMECTHON PabOThI, paclpeeisaTh BUIAbI paboT,
JIOTOBApPUBATHCA, 00CYKIAaTh MPOIECC U pe3yabTaT padoThl, 000011aTh MHEHHS HECKOIBKUX JIFOCH;



y4acTBOBaTh B TPYMIOBBIX popmax paboThl (00CYkaAeHUS, OOMEH MHEHH, «MO3TOBbIE IITYPMbI» U UHBIE), BBHITIOIHATH
CBOIO YaCTh PaOOTHI M KOOPIUHUPOBATH CBOM JICUCTBUS C IPYTUMU YJIeHAMH KOMAaH/Ibl, OLICHUBATh KAue€CTBO CBOETO BKJIAJa B
001U TPOIYKT MO KPUTEPHUAM, CPOPMYIUPOBAHHBIM YHACTHUKAMU B3aUMOJICHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOydaromuiicss HayquTCs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMHM TMOHATUSAMH CTEPEOMETPUM TPU pEUHIeHUWH 337a4 W NPOBEJECHUU
MaTEeMaTUYECKHUX PACCYX ICHUM;

IPUMEHATH AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELICHUU T€OMETPUYECKUX 3a/1aY;

KJIacCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U
ITOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO OIEPUPOBATH MOHATHUAMHM, CBSI3aHHBIMU C YIJIAMH B IPOCTPAHCTBE: MEXAY MPSAMBIMH B MPOCTPAHCTBE,
MEK1y IPSIMOM U IIJIOCKOCTBIO;

CBOOO/IHO ONEPUPOBAThH MOHATUSAMH, CBA3aHHBIMH C MHOTOTpaHHUKaMU;

cBOOO/IHO pacrno3HaBaThb OCHOBHBIE BUbI MHOTOIPAaHHUKOB (IIpU3Ma, MUpaMua, IpsSMOYTOJIbHBIN Napauieenune],
Ky0);

KJIACCU(PUIIMPOBATH MHOTOTPAHHUKH, BEIOMpAasi OCHOBAHUS ISl KIIACCU(UKALINY;

CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB IJIOCKOCTHIO;

BBIMOJIHATH MapajjieibHOE, LEHTPAJIbHOE M OPTOrOHAJIbHOE MPOEKTUPOBAaHHE (UTYp Ha IUIOCKOCTb, BBIMOJIHSATDH
n300pakeHust GUTYp Ha TIOCKOCTH;

CTPOUTh CEUYEHUSI MHOTOIPAHHMKOB PAa3JIMYHBIMU METOAAMH, BBINOJHATh (BBIHOCHBIE) IUIOCKHE YEpPTEXKH U3
PUCYHKOB IIPOCTHIX 00BbEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYMCIIATH TUIOIIAM IOBEPXHOCTEW MHOTOTPAaHHUKOB (IIPU3Ma, MHUPAMUA), FTEOMETPUUECKUX TENl ¢ MPUMEHEHUEM

popmy;



CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U MJIOCKOCTh CAMMETPHH, IIEHTP, OCh U
MJIOCKOCTh CAHMMETPHUH (PUTYPHI;

CBOOO/THO OTEpHUPOBATH MOHATHAMU, COOTBETCTBYIOIIIUMHU BEKTOpPaM U KOOpPAMHATAM B MPOCTPAHCTRE;

BBITIOJIHSThH JEUCTBUS HAJl BEKTOPAMU;

pelare 3aJadyd Ha JO0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHHM M HAXOXJICHUE T€OMETPUUYECKUX BEIIWYHH,
MPUMEHAS M3BECTHBIE METOAbl MNPU PEIICHUH MaTEMATHYECKUX 3a/1a4 IOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

IPUMEHATh MPOCTEUIINE NPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEUICHUU
CTEPEOMETPUYECKHX 3a/1a4;

M3BJIEKaTh, MPEOOPa30BbIBATh U UHTEPIIPETUPOBATH UHPOPMAIIUIO O MPOCTPAHCTBEHHBIX F€OMETPUYECKUX (Urypax,
MPEJICTABICHHYIO HA YEPTEXKaX U PUCYHKAX;

IIPUMECHSATh ITOJYYEHHBIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATh WM AHAIM3UPOBATH PEAIbHBIC CUTYallUW, NPUMECHSTH
W3Y4YEHHBIC TIOHSATHS B MPOIIECCE MOMCKA PEIICHUS MaTeMaTHYecKu c(hOpMYIUPOBAHHOW MPOOIEMBbI, MOJEIUPOBATh
pEaJbHBIC CUTYAllMU Ha S3bIKE T€OMETPHUH, UCCIIEA0BATH OCTPOCHHBIE MOJIEJIN C UCITOJIb30BAHUEM T€OMETPUUECKUX
MOHATHUMN U TEOpEM, amrmapara ajareopbl, periaTh NPaKTUYECKUE 3a/1aui, CBSI3aHHBIE C HAX0XKICHUEM MeOMETPUUYECKUX
BEJIMUMH,

UMETh TIPEJCTaBIICHUS 00 OCHOBHBIX JdTalax pPa3BHTHS IeOMETPHUU KaK COCTaBHOM yacTh (yHIAMEHTa Pa3BUTHS
TEXHOJIOTUH.

K xonmy 11 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBA3aHHBIMH C HIUIUHAPUYECKON, KOHUYECKON U CPEePUIECKOI MOBEPXHOCTIMH,
OOBSACHSTH CIIOCOOBI OJTYUESHHUS;

OTIepUPOBATH MOHATUSMH, CBA3aHHBIMH C TEJIAMH BPAIICHUS: IWIMHIPOM, KOHYCOM, chepoil u mapom;
pacro3HaBaTh Teja BpalieHus (WIHHIP, KOHYC, cepa U map) U 00BACHATH CIIOCOOBI OMYyUYEHUS Tell BpallleHus;
KJ1accU(UIIMPOBATH B3aUMHOE PACIOOkKeHUe c(hephl U MIOCKOCTH;

BBIYMCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOIPAHHMKOB W TeJ BpalleHUs, OObEMBI U IUIOMIAJIA TOBEPXHOCTEU
MHOTOTPaHHHUKOB U TEJ BPAIIEHHsI, FEOMETPUUYECKUX TEJI C MPUMEHEHHEM (popmyT;



CBOOOJTHO OMNEPUPOBATH TOHATUSMHU, CBS3AaHHBIMA C KOMOWHAITUSIMA T BpalieHUS W MHOTOTPAaHHUKOB:
MHOTOTPAaHHHK, BIUCAHHBIA B chepy W OMMCAHHBIA OKOJIO chepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpaIICHUS;

BBIYHCIIATh COOTHOILIEHUSI MEXKIY IJIOMIAISIMU MOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TET;

n300pakaTh M3ydaembie (DUTYpHI, BBITIOJHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKHU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y, CTPOUTH CEUCHUS TN BPAIICHUS;

M3BJICKATh, HHTEPIIPETUPOBATH U MPEOOPa30BBIBATh HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX TEOMETPUIECCKUX (pHUTYypax,
PEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBINIOJIHATH OINEpPalUK HaJl BEKTOPAMHU;

3a/1aBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPJMHAT;

pelaTh reOMETPUYECKUE 3aa4 HA BBIUHUCICHHUE YIIIOB MEXAY NPSIMBIMU U TIJIOCKOCTSIMH, BBIYUCICHUE PACCTOSHUM
OT TOYKH JI0 IJIOCKOCTH, B LI€JIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/IA TIPU PEILLICHUH;

CBOOOJTHO OTIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C JIBUKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUYKEHU;
BBINIOJIHATh HM300pa)KEHUSI MHOTOTPAHHUKOB M TEJI BpaIllEHUs MpU MapajuieIbHOM MEPEeHOCe, LEHTPATbHOU
CUMMETPUH, 3€pKAIbHOM CUMMETPHUH, TIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHusl MO100u;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJI BPAIIEHUS: CEUEHUS MUINHAPaA (MapaJljieIbHO U MEPIEHANKYIISIPHO OCH),
CEUYeHHS KOHYca (MapajuieIbHbIe OCHOBAHUIO U MPOXOSAIINE Yepe3 BEPIINHY), CEUCHHSI 11apa;

HCIIOJIB30BaTh METO/IbI TOCTPOCHUS CEUEHUI: METOJ CJIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUSI, METO/I ITEpEeHOCca
CEKYIIIEH TIOCKOCTH;

JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKICHHUS;

MPUMEHSATh TeOMeTpudecKre (akThl IJIs PEIICHUS CTEPEOMETPUICCKUX 3a7ad, TPEIITOIaralonnux HECKOJIBKO IaroB
pEIIeHUs, €CJIA YCIIOBUS PUMEHEHHUS 3a1aHbl B SBHOU U HEIBHOU (popme;

peniaTth 3a7a4M Ha JI0Ka3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOIICHUHN U HAXO0XKJICHUE T€OMETPUUCCKUX BEJIUYUH;
NPUMEHSITh  MPOTPAMMHBIE  CpPEACTBA M DJICKTPOHHO-KOMMYHUKAIIMOHHBIE  CHUCTEMBI  TIPU  PEIICHUU
CTEPEOMETPUYECKHX 3a/1ay;



MPUMEHATH IOJIYYECHHBIC 3HAHHS HA MPAKTHUKE: CPABHHUBATh, AHAJIW3UPOBATH M OLICHUBATh PEAIBHBIE CUTYaIlUH,
MPUMEHATh HW3YYECHHBIC TIOHSTUSA, TEOPEMBI, CBOWCTBA B IIPOLECCE IIOMCKA PEIIEHUS MaTeMaTHYECKU
chopMynHpoOBaHHON TIPOOJIEMbl, MOJEIUPOBATh peajibHble CHUTYallMd Ha S3bIKE TE€OMETPHUH, HCCIIEI0BaTh
MIOCTPOCHHBIE MOJCIM C HCIOJb30BAHUEM T'€OMETPUYCCKUX TOHATUH M TEopeM, allapara aiareOphl, periaTh
MPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJINYNH;

MMETh TIPEJICTABIICHUs 00 OCHOBHBIX JTalax Pa3BUTHS T€OMETPUM KaK COCTaBHOM YacTh (yHIAMEHTA Pa3BUTHS
TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne Koaun4yectBo yacos
11/-11 HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl Beero Kontpoabubie IlpakTnueckue
padoThI padoTsbI
1 BBenenmne B crepeoMeTpuio 23
2 B3aumMHoe pacrosioskeHre IpsMbIX B IPOCTPAHCTBE 6
3 [MapannenbHOCTh NPSMBIX M IIIOCKOCTEH B IPOCTPAHCTBE
4 [leprieHANKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE 25
5) VYribl U paccTosTHUS 16
6 MHororpaHHUKH 7
7 BekTops! B pocTpaHcTBE 12
8 [ToBTOpEeHME, 06001IeHNE U cUCTeMaTH3allusl 3HAHUN 5
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0
11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No 1/ HanmeHoBaHMe pa3aeioB U TeM Kowrpoasmsie  Tpaktuseckue (uu¢posBbIe)
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesr
1 AHanuTh4eckas reoMeTpHs 15 1
5 [ToBTOpEHME, 0606IH€HI:IG n 15 1
cUCTEeMaTH3aIus 3HAaHUH
3 OOBEM MHOTOTpaHHUKA 17

4 Tema Bpamenus 24




[Tnomaau MOBEPXHOCTU U OOBEMBI

9
KPYIJIBIX TEJ
JIBrkeHus 5
[ToBTOpeHuE, 0600IIEHNE U 17
CHCTEMATH3AIHs 3HAHWI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanyectBo yacos
Ne ni/m Tema ypoka B KonTposabHbie IIpakTuyeckue
cero padoThI padoThI
1 OcHoBHbIE IpaBUJIa U300paKEHUSI HA PUCYHKE IJIOCKOCTH, 1
NapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEpEANHBI OTPE3KA
[ToHsATHS cTEpeoOMETpHUM: TOUKA, NPsIMast, INIOCKOCTh, IPOCTPAHCTBO.
2 OcHoBHbIE IpaBUJIa U300paKEHUSI HA PUCYHKE IJIOCKOCTH, 1
NapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHbBI OTPE3KA
3 [TonsTHS: nEepecekarolecs IOCKOCTH, NepeceKarolecs npsamas 1 1
IUIOCKOCTB; MOIYIPOCTPAHCTBO
4 [TonsTHSA: nepecekaroluecs MIOCKOCTH, IepeceKaroIuecs npsmast u 1
IJIOCKOCTh; MOJIYIPOCTPAHCTBO
5 MHororpaHHuKH, H300pa’keHre MPOCTEUIIINX POCTPAHCTBEHHBIX 1
¢buryp, HeCyIEeCTBYIOIINUX 00BEKTOB
6 MHororpaHHMKH, H300pa’keHre MPOCTEUIIINX TPOCTPAHCTBEHHBIX 1
¢buryp, HeCcyIeCTBYIOIINUX OObEKTOB
AKCHOMBI CTEPEOMETPUHU U TIEPBbBIE CIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUS U3 HUX
AKCHOMBI CTEpEOMETPUHU U TIEpBbIE ClIeACTBUS U3 HUX. CriocoObI
9 3aJjaHus TPSAMBIX U TUIOCKOCTEH B pocTpancTBe. O003HaueHus 1
HPSIMBIX U IIJIOCKOCTEMN
N3006paxenne cedeHHit mupamMuibl, Kyoa 1 Mpu3Mbl, KOTOpbIE
10 MPOXOAT uepe3 ux péopa. M3zo0pakenue nepecedeHus MOTyIeHHBIX 1

IJI0CKOCTEN. PackpammmBaHue NOCTPOEHHBIX CEYEHUN Pa3HBIMHU
[[BETaAMHU




N306pakenue ceueHnil nupamuabl, Kyda ¥ Mpu3Mbl, KOTOPbIE
IpOXOJAT uepe3 ux péodpa. MzoOpakeHue nepeceyeHus MoIydeHHbIX

1 IUIOCKOCTEN. PackpamyBaHye IOCTPOCHHBIX CEYCHUM Pa3HBIMU
L[BETaMU
N306paxkenue ceueHnil nupamuabl, Kyoa ¥ pu3Mbl, KOTOPbIE

12 mPOXOAT uepe3 ux péopa. M300pakeHne nmepecedeHus moIydeHHbIX
IUIOCKOCTEN. PackpamyBaHye IOCTPOCHHBIX CEYCHUM Pa3HBIMU
L[BETaMU
N306paxkenue ceueHunit nupamubl, Kyoa ¥ pu3Mbl, KOTOPbIE

13 npoxomAaT uepes ux peopa. MzobpakeHue nepecedeHuns moTyIeHHBIX
IJI0CKOCTEN. PackpammBaHue MOCTPOEHHBIX CEYEHNN Pa3HBIMU
L[BETaMU

14 Merton cieoB i MOCTPOCHUS CEUEHUN

15 Merton cnenoB s mocTpoeHus ceueHuii. CBoiicTBa nepeceueHui
IPSIMBIX U IIJIOCKOCTEN

16 Merton crnenoB aJis MocTpoeHus ceueHuit. CBOMCTBA NEpeceueHni
MPSIMBIX U IJIOCKOCTEN

17 [TocTpoenue ceuenuii B mupamuie, Kyoe 1o TpéM ToukaMm Ha pEOpax.
Cozntanue BBIHOCHBIX YepTEXKeH U 3alKCh 11aroB NOCTPOEHUS

18 [TocTpoenue ceuenuii B mupamuie, Kyoe 1o TpéM ToukaMm Ha pEopax.
Co3ztanue BBIHOCHBIX YEPTEKEN U 3aMCh LIarOB MOCTPOCHMUS

19 [TocTpoenue ceueHuit B mupamMue, Kyoe mo TpéM ToukaM Ha pEdpax.
Coznianue BBIHOCHBIX YepTeXKel U 3alKCh IaroB NOCTPOCHHUS

20 [Toctpoenue ceuenuii B nupamuze, Kyoe 1o TpéM Toukam Ha pEOpax.
Coznianue BIHOCHBIX YEPTEXeH U 3alKch IaroB NOCTPOCHUS

21 [ToBTOpenue mnanumerpun: Teopema 0 IPONOPLUUOHATIBHBIX
orpeskax. [TonoOue TpeyroibHUKOB

22 [ToBTopenne mnanumerpun: Teopema Menenas. PacueTst B




CEYCHMAX Ha BBIHOCHBIX yepTexkax. Mcropus pa3Butus
IJIAHUMETPUHU U CTEPEOMETPUH

23

24

KonTtponsnas padora "Akcuomsl crepeomerpun. CeueHus"
B3anMHoe pacnonioxkeHue NpsMbIX B IPOCTPAHCTBE.

CkpeuuBaroiyecs npsimele. [Ipu3Haku CKpemmuBarOmUXCs MPSIMBbIX.
[TapanmiensHble IPsIMbIE B TPOCTPAHCTBE

25

Teopema 0 CyI1eCTBOBAaHMH M €IMHCTBEHHOCTH MPSMOUN
napajuieIbHON TaHHOU MPSIMOM, MPOXOALIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE Niexkallel Ha JaHHOM npsimoid. Jlemma o
MePEeCeYCHUH MapaIeIbHBIX MPSIMBIX IIOCKOCTHIO

26

[TapamiensHOCTB Tpex NpsAMBIX. Teopema 0 TpEX napajuieabHbIX
IpsAMBIX. TeopeMa 0 CKpEeIUBAIOIMXCS NPSIMBIX

27

28

[lenTpanpHas npoeKLus. Yol C COHAIpPaBIE€HHbIMUA CTOPOHAMH.
VYros Mexay NpsMbIMU

3az[aq1/1 Ha JOKa3aTCJIbCTBO U UCCICIOBAHUC, CBA3AaHHBIC C
PacCIoJIOKEHUEM IIPSAMBIX B IIPOCTPAHCTBE

29

[TonATHS: mapamIebHOCTD NPSMOM U TUIOCKOCTH B ITPOCTPAHCTBE.
[Ipu3Hak napauienbHOCTH MPsIMON U TuIocKocTH. CBolicTBa
MapaJUIEIbHOCTH MPSAMOU U IIJIOCKOCTH

30

31

32

I'eomerprueckue 3aa4n Ha BBIYUCIIEHUE U I0KA3aTENBCTBO,
CBSI3aHHBIE C MMAPAJUIETBHOCTHIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceueHns, MIPOXOAALIETO Yepe3 JaHHYIO MIPSMYIO Ha
4yepTexke U NapajljIesIbHOrO Apyrou npsmoi. Pacuér otHomeHni
[TapannenpHas MpoeKLUs, TPUMEHEHNE ISl IOCTPOCHUSI CEUEHUN
KyOa u napasuienenunena. CBoiicTBa napauiesenuneaa u Ipu3Msl

33

[TapannensHble IockocTu. IIpu3HaKku napamiebHOCTH JBYX
IJIOCKOCTEN




TeopeMa 0 MapauICJIbHOCTU U CIUHCTBCHHOCTHU IIJIOCKOCTH,

34 IpOXOJALIeH Yepe3 TOUKY, He IPUHAJISKAILYIO JTaHHO! TIIOCKOCTH
U CIEJCTBUS U3 HEE
[NapannensHoe mpoexktupoBanue. OCHOBHBIE CBOICTBA

35 napajyieIbkHOTO MPOSKTHPOBaHus. M300paxeHne pa3HbIX GUTyp B
HapaJyIeIbHON MPOEKIIUH
CpoiicTBa napaielbHbIX IJIOCKOCTEN: O MapaIeIbHOCTU IPSAMBIX

36 TIEPECEUCHHS TP TICPECCUCHUH IBYX MapalIeIbHBIX TIOCKOCTEH
TpeThen
CaoiicTBa napaieNnbHbIX MJIOCKOCTEN: 00 OTpe3Kax MapauieIbHbIX

37 HPSMBIX, 3aKIIOUEHHBIX MEXKY HapajlieIbHbIMU INIOCKOCTSIMHU; O
nepeceyeHy MpsIMOi ¢ ABYMS MapajieIbHBIMU IJIOCKOCTSIMU

38 [ToBTopenue: Teopema Iludaropa Ha mIockocTr

39 [ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIBHUKA

40 CgoiicTBa Ky0a 1 MPsIMOYTOJILHOTO MapajuieNenuneaa

41 Brrauciienue uH OTPE3KOB B KyOe M MPSIMOYTOILHOM
napaieNenure/ e

42 [TepnieHIUKYIAPHOCTH MPSIMOM U T10cKOCTH. [Ipr3HaK
HEePIEHIUKYIIIPHOCTH MPSIMOI U MIIOCKOCTH

43 [IepnieHAUKyYIAPHOCTD NMPAMON U IIIOCKOCTH. [Ipn3Hak
NEePIEHIUKYIIIPHOCTH MIPSIMOI U TIIOCKOCTH
Teopema 0 CyIIecCTBOBaHHH U €TUHCTBEHHOCTH TPSIMOH,

44 MPOXOJIAIICH Yepe3 TOUKY IMPOCTPAHCTBA U MEPIICHANKYISIPHON K
TUTOCKOCTH

45 [TnockocTu U neprneHANKyYISpHbIE UM MPSIMbIe B MHOTOI'paHHHKaX

46 [TockocTH 1 IEPIIEHANKYIISIPHBIE UM TIPSIMBbIE B MHOTOTpaHHHKAX

47 [leprienaukynsap u HakiaoHHas. [TocTpoeHue neprneHAnKynsapa us3

TOUYKH Ha MPSIMYIO




[Iepnenaukynsap u HaknoHHas. [locTpoeHue nepreHuKynspa u3

48 TOYKH Ha IIPSIMYIO

49 Teopema o TpEx nepreHANKYIsApax (mpsiMas U oOpaTHast)

50 Teopema o Tpéx nmepneHANKYIIsApax (mpsmas 1 oopaTHas)

o1 Yroa Mexay CKpeluBaroMMHCS IPSIMBIMU

59 [Touck nepneHaUKyYISAPHBIX MPSAMBIX C IIOMOILBIO
NEPIEHIUKYJIPHBIX TNIOCKOCTEN

53 OproroHaibHOE MPOESKTUPOBAHHE

54 IToctpoenue ceueHnit Ky6ua, IIPU3MBI, IPABUIIBHOM IUPaAMUBI C
IIOMOUIbIO OPTOTOHAJILHON ITPOEKIIUU

55 IToctpoenune ceueHnit Ky6ua, IIPU3MBI, IPABUIIBHOM MUPaAMUBI C
IIOMOUIbIO0 OPTOTOHAJILHON ITPOEKIIUH

56 CummeTpusi B IPOCTPAHCTBE OTHOCHUTENIBHO TIockocTh. [lmockoctu
CUMMETpPUN B MHOTOTpaHHUKaX

57 [Tpu3Hak NepneHIuKYIIPHOCTU NPSIMON U TNIOCKOCTU KaK
CJIEICTBUE CHMMETPUU

58 IIpaBunbHBIE MHOTOTPAaHHUKHU. Pac4€T pacCTOSIHUI OT TOYKHU 10
IJIOCKOCTH

59 [IpaBuiIbHBIE MHOTOTpaHHUKHU. PacyéT paccTosHUNA OT TOYKH 10
IIJIOCKOCTH

60 CriocoObI ONYCTUTD MEPIIEHAUKYIISAPBI: CAMMETpPHUS, CIIBUT TOUKHU IO
napajuieIbHON IMPSIMOU

61 CnBur 1o HenapayIeNbHOU MPSMOM, U3MEHEHHE PACCTOSTHUN

62 KonTponbhas pabota "B3aumHoe pacronoxeHue npsMbIx 1
IJIOCKOCTEN B TpOCTpaHCTBE"

63 [loBTOpEHUE: Yroa MeKay NPSIMBIMU Ha INIOCKOCTH, TPUTOHOMETPHUS

B IIPOU3BOJILHOM TPCYI'OJIBHUKC, TCOPEMa KOCHUHYCOB




[ToBTOpEHME: YTOa MEKIY CKPEIIUBAIOIIMMUCS NPSIMBIMU B

64
IIPOCTPAHCTBE

65 I'eomeTpuueckre METObI BBIYUCIEHUS YIJIa MEXY NPSMbIMU B
MHOTOTpaHHHUKaX

66 JByrpanubiii yroj. CBONCTBO JUHEUHBIX YIJIOB JIBYTPAHHOIO yIJjia

67 [lepnennukynspHble niaockoctu. CBONCTBA B3aUMHO
NEePIEeHIUKYIISPHBIX MIOCKOCTEN
[Ipu3Hak nepneHauKyIIpHOCTH INIOCKOCTEN; TeOpeMa O IPSIMO

68 nepeceueHusl IBYX IIOCKOCTEeH epIEHINKYISPHBIX TPETheH
IJIOCKOCTH

69 [TpstmoyToNbHBIN Napanienenumnes; Ky0; n3MepeHus, CBOUCTBa
MPSIMOYTOJIBHOTO MapasuielienuIie1a

20 Teopema 0 AMaroHanu NpSMOYroJbHOTO MapaljiesenuIesa u
CJIEICTBHE U3 HEE

7 CrepeoMeTpuueckre U NPUKIIaJHbIE 3aJa4l, CBA3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM IPSIMBIX U MJIOCKOCTH

79 [ToBTOpEHME: CKpEUIMBAIOUINECS NIPSAMBIE, TapAJUIEIbHBIE IITIOCKOCTH
B CTaHJAapTHBIX MHOI'OIPaHHUKAX
[Tapa mapaienbHbIX IOCKOCTEHN Ha CKPEIIUBAIOIINXCS PSIMBIX,

73 PacCcTOsIHUE MEX]ly CKPELUBAIOLIUMUCS MPSIMBIMHU B IIPOCTHIX
CUTYaLUAX

72 PaccrostHre OT TOUKM /10 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOI 110
MJIOCKOCTH

75 Boruncnenue paccTOSHUNA MEXy CKPELIMBAIOIIMMUCS TPSIMbBIMH C
MOMOUIBIO NEPIEHANKYISIPHON IIIOCKOCTH

76 TpéxrpaHHslil yroi, HEpaBEHCTBA /I TPEXTPaHHBIX yIiioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO yIJia

77 DneMeHTHI ChEePUIECKON T€OMETPHH: T€OIe3NUECKIE IMHUN Ha




3emiie

78 KoHnTtposnbHas padota "Yribl u paccTosHUS" 1
79 CucremaTtu3zanus 3HaHul "MHOTOrpaHHUK U €0 3JIEMEHTHI" 1
80 [Mupamuna. Buasl nupamun. [lpaBunsHas nupamuaa 1
81 [pu3sma. Ipsimast u HakaoHHAs pU3MbL. [IpaBubHas mpuzMa 1
82 [psimoit mapasuienenumnea, IPSMOYTOJIbHBINA apaiesienunes, Kyo 1
83 Brinykiibie MHOrorpanHuku. Teopema Diinepa 1
84 Boinykinbie MHOrorpannuku. Teopema Oinepa. [IpaBuibHbie U 1
NOJTYIIPaBUIILHBIE MHOTOTPAHHUKHI
85 Kontponbnas pabota "MHororpanHuku" 1
86 [lonsTre BeKTOpa Ha MIIOCKOCTH U B IIPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3zHoCTh BekTOpOB 1
89 [TpaBuiio mapamnenenunena 1
90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
01 Pasnoxxenne BekTopa 1mo 6a3zucy TpéX BEKTOPOB, HE JISKAINX B 1
OJTHOH IIOCKOCTH
92 CkansspHO€E TPOU3BENECHUE 1
93 Brrancienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
95 [Tpocreiimme 3aaun ¢ BEKTOPAMH 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
97 [Tpocreiimme 3aa4un ¢ BEKTOPAMH 1
98 O06o0011eHre U cUcTeMaTU3alus 3HAaHUN 1
99 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUI 1
100 Hrorosast koHTpOIBHAs paboTa 1




101 Wroroas koHTpoJbHASA paboTa 1 1
102 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
11 KJIACC
KosmnuecTBo yacos
Ne n/mm Tema ypoka B KonTpoJbHbIe IIpakTnyeckune
cero padoThI padoThI
1 [ToBTOpenue Temsl "KoopanHaThl BEKTOpa Ha MIIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CKajsipHOE TPOU3BEAEHUE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunicienue yria Mex1y BEKTOpaMu B 1
npoctpaHcTae"”
4 [ToBTOpenue Tems! "YpaBHeHHE NPAMO, TPOXOAIIEH Yepes JBe 1
TOYKH"
5 YpaBHEHME MIJIOCKOCTH, HOPMaJlb, ypaBHEHHUE INIOCKOCTHU B 1
OTpe3Kax
6 VYpaBHEeHME MJI0OCKOCTH, HOPMaJlb, YpaBHEHHE IIJIOCKOCTH B 1
OTpe3Kax
BekTtopHoe npousBenenue
Jlunelinble HEPABEHCTBA, JIMHEHHOE MPOrpaMMUpPOBAHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE MPOrpaMMHUpPOBAaHUE
10 AHaIMTUYECKHE METO/IbI pacy€Ta yriia Mex1y NpsIMbIMU B 1
MHOTOTpaHHHKAX
11 AHaTMTHYECKHE METOIBI pacuéTa yriia MeK Iy MIIOCKOCTSIMHU B 1




MHOTI'OIrpaHHHUKax

12 ®opmyna pacCTOSHHS OT TOUKH JI0 INIOCKOCTH B KOOPAMHATAX

13 HaxoxxaeHne paccTossHUi OT TOUKH 70 TUIOCKOCTH B Ky0Oe

14 Haxoxnenue pacCTOSIHUM OT TOYKH 0 IJIOCKOCTH B IIPABUIIBHOU
nupamMuie

15 KoHnTtponbHas pabota "AHamutnyeckas reomeTpust"”

16 CedeHuns MHOTOIPAaHHHUKOB: CTaHIapTHBIE MHOTOTPAHHUKH

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEIOB

18 CedeHust MHOTOIPAaHHHUKOB: CTaHJAPTHBIE INIOCKOCTH, TIEPECCUCHHS
IPSIMBIX U IJIOCKOCTEN

19 [TapannensHbie MPsIMbIE U TUIOCKOCTH: MapalljiesIbHbIe CEYSHHS

20 [TapannenbHbIe PSMBIC U TUIOCKOCTH: PACYET OTHOIICHHIA

21 [NapannenbHbIe TPSMBIE U TUIOCKOCTH: YTIIBI MEXKIY
CKPEIIUBAOIIUMUCS TIPSIMBIMHU
[leprieHauKyNApHBIEC TIPSIMbIE U TNIOCKOCTU: CTaHAAPTHBIC TTAphI

22 NEPIEeHIUKYISAPHBIX TUIOCKOCTEH U PSIMBIX, CHMMETPUU
MHOTOTPaHHUKOB

23 [eprienAuKyIIpHBIE IPSMBIE U IMTIOCKOCTH: TEOPEMA O TPeX
MEePIEeHIUKYIIsIpax

24 [eprieHIUKYISIPHBIE IPSIMBIE W TUIOCKOCTH: BBIYUCIICHUS JJTUH B
MHOTOTPaHHHKAX

o5 [ToBTOpEHUE: MIIOIMIAN MHOTOYTOJILHUKOB, (DOPMYIIBI JI7Is
riomiael, cooopakeHus moao0ous

26 [ToBTOpEHME: TUIOITAAM MHOTOYTOJBHUKOB, (POPMYITBI JJIs
riomiaiel, cooopakeHus moao0us

97 [ToBTOpEHME: TUIOTIAAN MHOTOYTOJEHUKOB, (POPMYITBI JJIS

TJI0MIAJIeH, COOOpaKEHUS IO 100U




[Imomany cedeHUi MHOTOIPAaHHUKOB: IIJIOIA U IIOBEPXHOCTEH,

28 pa3pe3aHus Ha YacTH, COOOpaXKeHUs o 100us

29 Ilnomany ceyeHnii MHOrOTPaHHUKOB: IUIOMIAM TOBEPXHOCTEM,
pa3pe3aHus Ha 4acTu, COOOpaKeHUs TOOOHS

30 KoHnTtposnbnas pabora "IloBTOpeHHE: MHOTOTPAaHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31 O0béM Tema. OObeM IPSIMOYTOIBHOTO TIapaJuIeIeTUIIeIa

32 3anauu 00 yBOeHHHM Ky0a, 0 KBaapaType Ky0a; o TPUCEKLUH yria

33 CrepeoMeTpuuecKre 3aJau, CBAI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO Tapajliesenurea

34 [Ipuknaanbie 3a1a9u, CBSI3aHHBIE C BBIYHCICHHEM 00bEMa
IPSIMOYTOJIBHOTO apajuiesenuneia

35 O0BEM MIPSAMOIA TPU3MBI

36 CrepeoMeTpHuuecKre 3aJaul, CBSI3aHHbIE C BBIYHCIEHUEM 00BEMOB
IPSAMOM TIPU3MBI

37 [TpuknanHele 3a7auu, CBA3aHHBIE C 00BEMOM IPSIMOM MPU3MBI

38 Brruncnenne 06bEMOB Tell € TOMOIIBIO ONPeAEIEHHOTO HHTErpaa.
OO06BEM HaKIIOHHOM MPU3MBbI

39 Brruucnenue 00bEMOB TeN ¢ MOMOIIBIO OMPEIEAEHHOTO UHTETpaa.
O06bEM upamMuIbl

40 ®opmyna o6bpéMa nmupamuibl. OTHOIIEHHE 00BEMOB TUPAMH/L C
OOIIUM YTIIOM

41 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMUJL C
OOIIUM YTIIOM

42 CrepeomeTpudecKue 3a1a49M, CBI3aHHBIC ¢ 00bEMaMH HAKJIOHHOU
TIPU3MBI

43 CrepeoMeTpruecKUe 3a]a4u, CBSI3aHHBIE C 00bEMaMU TUPAMHU/TBI




[puxnagnaeie 3anaun o Teme "OO0bEMBI TeN", CBSA3aHHBIE C

44 00BEMOM HAKJIOHHOM MTPU3MBbI

45 [puxnagnaeie 3anaun o Teme "OO0bEMBI TeN", CBSA3aHHBIE C
00BEMOM IUpPaMUIbI

46 [Tpumenenue 060bEMOB. Bbruncienue paccTosIHUSL 1O INIOCKOCTH

47 Kontponbnas padora "O6béM MHOTOrpaHHuKa"

48 [{nmHapuyYecKas MOBEPXHOCTh, 00pa3ykoLIie HUINHIPUIECKOM
HIOBEPXHOCTHU

49 Hwmmaap. [pamoi kpyrosoi nunusap. [lnomans noBepxHocTu
LWIMHApA

50 Konunueckast moBepxHOCTh, 00pa3yromre KOHNIECKOM
nosepxHoctu. Konyc

51 CedeHue KOHYyCa IUNIOCKOCTBIO, MapajlIeIbHON MIIOCKOCTH
OCHOBaHUsA

52 VYceuénHslil koHyc. M300paskeHne KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTU KOHYCA

54 [Tnomans 60KOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH KOHYCA

55 CrepeoMeTpHuuecKre 3aJaui Ha J10Ka3aTeJIbCTBO U BBIUNCIICHHE,
MOCTPOEHUEM CEUCHUIN HWJINHIPA, KOHYCA

56 CrepeoMeTpHuuecKkre 3aJaui Ha 10Ka3aTeIbCTBO U BBIUNCIICHHUE,
IIOCTPOCHHUEM CEUYEHUI LIMIMH]PA, KOHYCa

S7 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C LIWUIMHIPOM

58 [IpuxnagHble 3a1a4u, CBSI3aHHbIE C IIHMIIMHAPOM

59 Cdepa u map

60 [Tepeceuenue chepsl 1 mapa ¢ mwiockocteio. Kacanue mapa u
chepsl IIockocTh0. Bua u n300paxenue mapa

61 [Tepeceuenue cdepsl u mapa ¢ mIockocThio. Kacanwue mapa u




cdepsl TUNIOCKOCThIO. By 1 n300paxenue mapa

62 Ypasuenue chepsl. [Lmomans chepsl u e€ yacrei
63 Cummerpus chepsl 1 mapa
CrepeomeTpHuyecKHe 3aJaui Ha JOKa3aTeIbCTBO U BEIYUCIICHHE,
64 CBsI3aHHBIE CO Cpepoii U MAPOM, TOCTPOCHUEM UX CCUCHHH 1
IUIOCKOCTBIO
CrepeoMeTpHuuecKre 3aJa4i Ha J10Ka3aTeIbCTBO U BHIUKCIICHHE,
65 CBSI3aHHBIE CO c(hepoil U MmapoM, IMOCTPOCHUEM MX CEUYCHUI 1
IUIOCKOCTBIO
66 [Ipuknagaeie 3a1a49u, CBSI3aHHbBIE CO chepoit U mapom 1
67 [ToBTOpEeHUE: OKPY)KHOCTH HA INIOCKOCTH, BEIYMCICHUS B 1
OKPY)KHOCTH, CTaHIapPTHBIEC TIOJJO0HS
68 Paznunable KOMOWHAIIMK TEJ BPAIICHUS] © MHOTOTPAaHHUKOB 1
69 3amaun 1o Teme "Tena v MOBEPXHOCTH BparieHus" 1
70 3anaun o reme "Tena U MOBEPXHOCTH BpalleHus" 1
71 KonTposabnas pabora "Tena u noBepxHocTH BpaieHus" 1
72 O06wém nununapa. Teopema 06 00bEME MPSIMOTO HUIMHAPA 1
73 Brruucnenue o0bEMOB TEN ¢ MOMOIIBIO OMPEIEAEHHOTO UHTETpaa. 1
O06BéM KoHyCa
74 [Tnomaau 6OKOBOM M MOJHON MTOBEPXHOCTH KOHYyCa 1
75 CrepeomeTpHuuecKHe 3a/1a4u, CBSI3aHHbIE C BBIYMCICHHEM 00BbEMOB 1
WIMH]pA, KOHYyCca
76 [Tpuknagaeie 3aaaun 1o Teme "OOBEMBI U IUIOIIAN TOBEPXHOCTEH 1
Ten"
O06BéM mapa u mapoBoro cekropa. Teopema 06 00bEMe 11apa.
77 [Tnomane chepsl. CTepeomeTpruyeckue 3aauu, CBI3aHHbIE C 1

BBIUKCJIEHHEM 00BEMOB Il1apa, IIApOBOT0 CErMEHTA U IIapOBOTO




CeKTopa

[Tpuknagaeie 3agauu 1o Teme "OO0BEMBI Ten", CBA3aHHBIC C

78 00BEMOM mmapa u miomaso chepbl. COOTHOMICHUS MEXKITY
TUTOMIA/IIMU TTOBEPXHOCTEH M 00bEMaMU TTOTIOOHBIX TEI
[TonoGHble Tena B mpocTpaHcTBe. MI3MeHeHne o6béma rpu

79 nonobun. CrepeoMeTpuyecKe 3a1auu, CBSI3aHHbIE C BBIYMCICHUEM
00BEMOB TEJ M TUIOMIA/ICH TOBEPXHOCTEH

80 Konrponbnas pabdora "[1nomanyu moBepXxHOCTH U 00BEMBI KPYTIIBIX
ten"

81 JBmxenus npoctpancTBa. OToOpakeHus. /[BMKeHUsI M paBEHCTBO
¢duryp. O6mme CBOICTBA NBHKEHUH

82 Buap! aBr>keHMi: napasiesbHbIA NEepeHoc, LIEHTpalbHas
CUMMETpUS, 3epKajibHasi CHMMETPHs, TIOBOPOT BOKPYT MPSIMOM

83 [Ipeo6pazoBanus momxoowus. [Ipsmas u cepa Ditnepa

84 I'eomerprueckue 3a1aun Ha MPUMEHEHUE TBHYKCHUS

85 Konrtponsnas padora "Bekropsl B mpocTpaHcTse"
O6o0matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

86 reomerpun 10—11 kaccoB, cucTeMaTr3anys 3SHAHWIA:
"ITapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B IPOCTpaHCcTBE"
Ob6o6maroiee noropeHue 11 NoHATUI 1 METOJIOB Kypca

87 reomerpun 10—11 kaccos, cuctemarusanus 3HaHuil: "BekTopsl B
npocTpaHcTee"
Ob6o6maromiee noropeHue 11 nMoHATUH 1 METOJIOB Kypca

88 reomerpun 10—11 knaccos, cuctemarnsanys 3HaHU: "BekTopsl B
npocTpaHcTae”
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

89 reomerpun 10-11 knaccos, cucremaruzanus 3HaHui: "O6beM

MHOTOTrpaHHHKaA"




O6o6maromee nopropenue 11 moHSTHI U METOZOB Kypca

90 reometpun 10—11 knaccoB, cucremaru3anus 3HaHu#: "O0beM 1
MHOTOTpaHHUKA"
Ob6o6maromee noropenue 11 MoHATHH 1 METOJIOB Kypca

91 reomerpun 10—11 xnaccoB, cucremaruzanus 3HaHui: "Thiomanu 1
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"
O6o06matomee moBTopeHue 11 MOHIATHI 1 METOJIOB Kypca

92 reomerpun 10—11 xmaccoB, cucremaruzanus 3HaHwi: "Thomanm 1
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TN

93 HroroBast KoHTpoIbHAs paboTa

94 Hroroas xonTpoasHas pabora

95 [ToBTOpEHKE, 000OIICHUE U CUCTEMATHU3aIIMs 3HAHUH

96 Hcropus pa3BuTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B Pa3BUTUU 1
COBPEMEHHBIX WH)XCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHI

97 Wcropus pa3BuTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B pa3BUTHU 1
COBPEMEHHBIX WH)XCHEPHBIX M KOMITBIOTEPHBIX TEXHOJOTHI

08 HcTopus pa3BUTHS CTEPEOMETPHH KaK HAyKH U € poJib B Pa3BUTUU 1
COBPEMEHHBIX MH)XEHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTUI

99 Hcropus pa3BuTHS CTEPEOMETPUH KaK HAyKH U €€ pOJIb B Pa3BUTHU 1
COBPEMEHHBIX WH)XCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHI

100 Ucropus pa3BuTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B pva:»,BI/ITI/IH 1
COBPEMEHHBIX WH)XKCHEPHBIX i KOMITBIOTEPHBIX TEXHOJOTHI

101 Ucropus pa3BuTHS CTEPEOMETPUU KaK HAYKU U €€ POJIb B pva3BI/ITI/m 1
COBPEMEHHBIX MH)XCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI

102 HcTopust pa3BUTHS CTEPECOMETPHH KaK HAyKH U €€ poJib B IiaBBI/ITI/II/I 1
COBPEMEHHBIX WH)KCHEPHBIX i KOMITBIOTEPHBIX TEXHOJOTHI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

INPOI'PAMMUBI
10 KJTACC
Kon . .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOI 00pa30BaTe/1bHOI NPOrPaMMBbI CpeIHero 001mero
npoBepsieMoro SpasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
1.2 [TpuMeHATh aKCHOMBI CTEPEOMETPHUHM U CIIEACTBUS U3 HUX NPH PEILICHUH F'€OMETPUUECKUX 3ajjau
7.3 OnepupoBarh MOHATHAMU: MAPAILIEIbHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEN
7.4 KnaccuguiupoBaTb B3aMMHOE PACHONOKEHHE NPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE
75 OnepupoBaTh MOHATUSMHU: JIBYTPaHHBIA yroJl, TPaHU JBYTPAHHOIO yria, pedpo ABYIPAHHOIO YIya, JUHEHHBIA yroiu
IBYIPAaHHOI'O YyIJla, FpagycHas Mepa ABYIPaHHOIO yria
76 OHepI/IpOBaTB NOHSTUAMU: MHOTOTPAHHHK, BBINYKJIBIA W HEBBITYKJIbI MHOTOTPaHHMK, 3JEMEHTHl MHOIOIDAaHHUKA,
MpaBWJIbHBIN MHOTOIPaHHUK
7.7 Pacrnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (ITUPaMUa, pU3Ma, MPsIMOYTOJIbHBIN Mapajuienenumnes, Kyo)
78 KnaccupunupoBate MHOTOIpaHHUKHM, BBIOMpas OCHOBaHUS s KiaccuuKamuu  (BBIMYKJIbIE W HEBBITYKIIbIE
' MHOTOTPaHHUKH, PAaBUJIbHbIE MHOTOTPAHHUKH, MIPSIMbIE M HAKJIIOHHBIE TPU3MBbI, TTapajlieIeHIIe bl)
7.9 OnepupoBarh NOHATHAMM: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
7.10 OOBACHATH MPUHIIMITBI TOCTPOEHUS CEUEHUN MHOTOTPAaHHUKOB, UCIIOJIB3YsI METOJ CIIE/I0B
711 CtpouTth ceueHus: MHOTOIPaHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BHIHOCHBIE) MJIOCKHUE YEPTEXKH M3 PUCYHKOB MPOCTHIX

00BEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHU3Y




Pemats 3aa4d Ha Hax0XICHHUC TI'COMCTPUYCCKUX BCIUYHUH II0 06pa3uaM HJIN aJIrOpuTMaM, IIPUMCHASA HU3BCCTHBIC

7.12 AHATMTHYECKHE METOJIbI NIPH PEIICHUM CTaHIAPTHBIX MaTeMAaTHYECKHUX 3a/1ad Ha BBIYUCIEHHE PACCTOSHUN MEXIY IBYMS
TOYKAMH, OT TOYKH JI0 IPSIMOM, OT TOYKHUJIO TIOCKOCTH, MEX/TY CKPEIMBAIOIIMMHUCS TPSMBIME
Pemars 3ajla4u Ha HAXOKJICHHE TIEOMETPUYCCKUX BEJIMYMH O 00pasiaM WM alirOpUTMaM, MPUMEHSsST HM3BECTHBIE
7.13 AHAJIMTHYECKME METOJABl IPU PEIIEHUH CTAHIAPTHBIX MATEMaTHYECKUX 3a7a4 Ha BBIYMCICHHE YIJIOB MEXKIY
CKPEIIUBAOIIMMUCS MTPAMBIME, MEK/TY TIPSIMO# U IUIOCKOCTBIO0, MEK/TY TFIOCKOCTSIMH, IBYTPAHHBIX YTJIOB
214 Bbruncisth 00bEMBI U IUIOIIAMM MOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma, IHpPaMHa) C MPUMEHEHHEM (OpMYIL,
' BBIYKCIISTH COOTHOIIEHHS MEXKTY TUIOMIAIAMHI OBEPXHOCTEN, 00bEMAMH MOT00HBIX MHOTOIPAHHUKOB
715 OrneprpoBaTh MOHSTHIMH: CAMMETPHS B IIPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh CHMMETPHH, IIEHTP, OCh M IIOCKOCTh
' CHUMMETPHH (HUTYPBI
216 U3Bnekath, NpeoOpasoBbIBaTh W WHTEPIPETHPOBATH HH(POPMAIMIO O NPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUrypax,
' [PECTABIEHHYIO HA YEPTEkKAX M PUCYHKAX
217 [IpuMeHATh TeoMeTpuuecKre (DAKTBI JUIA PEIICHUs CTEPEOMETPHUECKUX 3ajad, MPEIIOJaraoiiXx HECKOJIBKO IIaroB
' PEIICHUSI, €CITH YCIOBHsI IPUMEHEHUs 3a1aHbI B SIBHOM (opme
218 [IpuMeHSTh TPOCTEHIINE MPOrPAMMHBIE CPEACTBA W 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI IIPH  PEIIEHUN
' CTEPEOMETPUYECKHX 3a/1a
719 [IpuBOAMTH TPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B TPHUPOJE W KW3HHU, PACIO3HABATH TPOSIBJIEHHE 3aKOHOB
' TeOMETPUH B UCKYCCTBE
[IpUMEHATD MOJyYEHHbIE 3HAHMS Ha MPAKTUKE: aHAIM3UPOBATh PeabHbIE CUTYAIl[MU U TIPUMEHATh U3YYEHHbIE TIOHATHUS B
220 mpoIiecce MOUCKa PEIICHHsT MATEeMATHIECKU C(HOPMYITHPOBAHHOM MPOOIEMBI, MOJIETTUPOBATH PEATLHBIC CUTYAI[MU HA S3bIKE

reoMeTpruu, HUCCICAOBATL IMOCTPOCHHBIC MOJACIN C HCIIOJIB30BAHUCM TCOMCTPHUYCCKUX IMOHATUHA H TCOpCM, allapara
anre6pm, pe€uiaTh NPaKTHYCCKUEC 3aJa4u, CBA3AHHBIC C HAXOXACHUEM I'€COMCTPUICCKUX BEJIIMYUH




11 KITACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeIHEero 001ero
oA o0pa3oBaHusi
pe3yJbTara
6 I'eomerpust
6.1 OnepupoBarTh MOHATHSAMH: LUIUHApPUYECKas MOBEPXHOCTh, OOpa3ylolIe NIUIUHAPUYECKOW MOBEPXHOCTH, LHUIUHJD,
KOHUYecKasi TOBEPXHOCTh, 00pa3yrolie KOHUYECKO MOBEPXHOCTH, KOHYC, chepruecKas MOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (IIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATDH CIIOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KrnaccudunupoBats B3aUMHOE pacIiofioKeHUe cephl U MIIOCKOCTH
6.5 OnepupoBarTh MOHSATUSMHU: IIAPOBOM CErMEHT, OCHOBAHHWE CErMEHTa, BHICOTA CETMEHTA, IapOBOM CJIOH, OCHOBaHUE
' IIIaPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS, IIAPOBO CEKTOP
6.6 Bbruucnate 00bEMBI 1 IITONAIM TIOBEPXHOCTEH TN BpallleHHs, TEOMETPUUYECKUX Tell C TPUMEHEHHeM (hopMyII
6.7 OnepupoBaTh MOHATHSIMHM: MHOTOTPAaHHHMK, BIMCAHHBIM B cdepy M ONUCAaHHBIM OKOJO cdepbl, chepa, BNHUCAHHAS B
MHOTOTPaHHUK FJTH TEJIO BPAIICHUS
6.8 BbIUuCIIATE COOTHOIIEHHS MEXTy TUIOIIASIMH TOBEPXHOCTEN 1 00bEMaMU OJJOOHBIX Tell
6.9 N300paxkaTh n3y4aeMbie GUTYPHI OT PYKH U C TPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHU3Y; CTPOUTh
CEUEeHHMsI TeJl BPaLCHHS
6.11 W3BnekaTh, WHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh HHMOPMAIMIO O TPOCTPAHCTBEHHBIX TE€OMETPHUYECKHX (uUTypax,
' MPEJCTaBICHHYIO Ha YepTekaxX U pUCYHKaAX
6.12 [TpumensTh TeoMeTpuveckrne (GaxkThl JUIsl PEIICHHS CTEPEOMETPUYECKHUX 3alad, TMPEAINONIaralonnX HECKOIBKO IIaroB
' peIeH s, €CIT YCIIOBUS IPUMEHEHUS 3a/1aHbI B IBHOU (opme
6.13 OmnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE




BremoaHATh I[ef/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYMTAHUA BCKTOPOB M YMHOXXCHHA BCKTOpAa HA 4YUCIIO, OGBHCHHTL, KaKnuMu

6.14 .
CBOMCTBaMHM OHHU 00J1aJa0T
6.15 [TprMeHSATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB
OmnepupoBaTh MOHATHIMH: JICKApTOBBI KOOPIHMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB,
6.16 KOOPJIMHATBI BEKTOPA, yroJl MEXKIY BEKTOPAMH, CKaISPHOE MPOM3BEICHHE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIE
BEKTOPBI
6.17 Haxoaute CyMMy BEKTOPOB W IPOHM3BEICHHE BEKTOpA Ha YHCIIO, YrOJ MEXKIY BEKTOPaMH, CKaIspHOE MPOHM3BEICHHE,
pacKiIapIBaTh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM
6.18 3a1aBaTh MIOCKOCTh YPaBHEHHEM B ICKAPTOBOW CHCTEME KOOPAUHAT
6.19 Perath npocTeiiiie reoMeTpHUECKHE 3a/1a41 Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a
6.20 Perrats 3a1aun Ha J0KA3aTEIIbCTBO MAaTEMAaTHYECKUX OTHOIICHUM M HaXOXKIEHHE FEOMETPUYECKHX BEIUYMH 110 00pa3iam
' WK aJITOPUTMaM, IPUMEHSS H3BECTHBIC METOIBI IIPU PEIIEHUH CTaHAaPTHBIX MAaTEMATHYCCKUX 3a1a4
6.21 [IpuMeHATh MPOCTEHINE MPOrpaMMHBIC CPEICTBA M AJIEKTPOHHO-KOMMYHUKAI[HOHHBIE CHCTEMBI TPH PEHICHUH
' CTEPEOMETPUYECKHUX 3a/1a4
6.22 [TpuBOAUTE MPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEW B TNPHPOJE M KU3HH, PAacllO3HABATh IPOSBJIEHHE 3aKOHOB
' TeOMETPUH B UCKYCCTBE
[TpuMeHATh MOMyJYeHHBIC 3HAHUS Ha MPAKTHKE: aHAIU3UPOBATh PealbHbIC CUTYAIlMH U MPUMEHSTh U3yJYeHHBIC MOHATHS B
6.23 MpOIIeCCe MOUCKA PEIIeHHUs MaTeMaTHIeCKH CHOPMYTHPOBAHHOMN MPOOIEMbI, MOICTUPOBAThH PeallbHBIC CUTYAIIMH Ha SI3bIKE

reoMCeTpruur, HCCICAOBATH MNOCTPOCHHBIC MOJCIN C HCIOJIb30BAHUCM TCOMCTPHUYCCKUX IMOHATUH U TCOpECM, armapara
anre6p1)1, pelaTh MPAKTUYCCKUC 3a1adu, CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUICCKUX BEJININH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
7

7.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

OCHOBHBIE TIOHATHSA CTCPpCOMCTpPHUH. Tqua, npsAMasd, IINIOCKOCTb, ITPOCTPAHCTBO. Ilonsatne 00 aKCHOMAaTHYECKOM IMOCTPOCHUH
CTCPCOMETPUU: AKCUOMBI CTCPCOMCTPHUH U CICACTBUA U3 HUX

7.2

B3anMHOe pacnonoxkeHwe IpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIMECs, MAapaJUICIbHbIE M  CKPEIIMBAKOLIUECS IPSIMBIE.
[TapamienbHOCTh NPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: NapasuleibHbIE MPSMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MPAMBIX,
MapaJUIEIbHOCTh TNPSAMOM M IUIOCKOCTH. YTJBIC COHAINPaBICHHBIMU CTOPOHAaMH, Yrojl MEXAy MpPSAMBIMH B IIPOCTPAHCTBE.
[TapannenpHOCTh IUIOCKOCTEN: MapajuleNIbHbIE IJIOCKOCTH, CBOMCTBA NMapajlIeNIbHBIX IIOcKocTed. [IpocTelmme mpocTpaHCTBEHHBIE
¢burypsl Ha MIOCKOCTU: TETPa’p, KyO, Mapajuienenurnes, HOCTpPOeHUE CeUeHHH

7.3

[lepneHUKYIAPHOCTh NPSMOM W IUIOCKOCTH: NEPHEHAMKYJSPHBIE TMpsAMbIE B IPOCTPAHCTBE, MpPSAMBIE IAPAUICIBHBIE H
MEPIEHIUKYISIPHBIE K IIJIOCKOCTH, IIPU3HAK IMEPHEHAUKYJIAPHOCTH INMPSMOM M IUIOCKOCTH, TEOpEMa O MPSAMOW NEPIEHAUKYJISIPHON
IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTOJ MEXKAY HMPSMOM M INIOCKOCTBIO, JBYTPAHHBIN YTroJl, JIMHEWHBIM YroJ JBYIPAaHHOIO YIJa.
[leprieHAMKYNIAp ¥ HAKIOHHBIE: PACCTOSIHME OT TOYKU JIO MJIOCKOCTH, PACCTOSHUE OT MPSMON 0 MIOCKOCTH, MPOEKIHs (UTYphl Ha
IIJIOCKOCTB. [IeprneHIuKyIIpHOCTD IUIOCKOCTEN: IPU3HAK NEPIEHANKYIIIPHOCTH ABYX IUIOCKOCTEN. TeopeMa o TpEX MmeprneHauKyIspax

7.4

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIDAHHMKA, BBINYKJIBIE W HEBBITYKIbIE MHOTOTPAHHUKH, pa3BEPTKA
MHororpanuuka. Ilpusma: n-yrojgpHas mpu3Ma, IpaHd M OCHOBAHUS MPHU3MBI, MpsMas M HAKJIOHHAs NMPU3MbI, OOKOBasg M MOJHAs
MIOBEPXHOCTh Ipu3Mbl. [lapamienenunen, nNpsAMOyroiabHBIN INapaulelenuIe] U ero coucrsa. Ilupamupa: N-yrojbHas NHUpaMula,
TpaHd U OCHOBaHME MUPaMU/Ibl, OOKOBas U MOJIHAS TIOBEPXHOCTh MUPAMM/Ibl, IPAaBUIIbHAS U YCeUEHHAsI MUpaMua. DJIEMEHThI TPU3MbI
u nupamusl. [IpaBuabHbIE MHOIOTPAaHHUKH: IIOHATHE NIPABUJIBHOIO MHOIOIPAHHMKA, IIPABUJIbHAS IIPU3Ma U IIpaBUJIbHASA IIUPAMUIA,
NpaBUJIbHAS TPEYrojbHas MUPaMUAAa U TMPaBHIBHBIA TeTpasap, kyO. IlpencraBneHne o MpaBUIBHBIX MHOTOIpaHHHMKAX: OKTa’Jp,




nonaexa’ap u ukocadapyrue CedeHust MpU3Mbl U TUPAMUIbI

CI/IMMGT];)I/IH B IIPOCTPAHCTBC.: CHUMMETPUA OTHOCHUTCIBHO TOYKH, HpHMOfI, IUIOCKOCTH. JEMEHTHI CUMMCTpUHU B IIHpaMuaax,

75 napajuleJIenune1ax, NPaBUIbHbIX MHOIOIPAaHHUKAX
Bbruuciienue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriubel. [lnomans OOKOBOH MOBEpXHOCTH W TOJHOW MOBEPXHOCTH
7.6 NOpSIMOM TIPU3MBI, IJIOUIA b OCHOBaHMIA, TEOpeMa O OOKOBOW MOBEPXHOCTH MpsMOW mpu3Mbl. [lnomans GOKOBOW MOBEPXHOCTH H
IIOBEPXHOCTHU IPAaBUIIBHOM MUPaMUbI, TEOpEMa O IUIOoIaAN yeceu€HHol nupaMmuabl. [lonsTre 00 00béMe. O0bEM MHUpamMuIbl, TPU3MbI
1.7 [TomoGHBbIe Tena B mpocTpancTBe. COOTHOMICHHUST MEXKAY IUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TEI
11 KITACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpust
6.1 [unuuapudeckas MOBEPXHOCTb, 00pa3yrolie MUIMHIPUYECKONH MOBEPXHOCTH, OCh LWIMHIPUYECKON moBepxHocTH. LlumuHip:
' OCHOBaHHs M OOKOBasi IOBEPXHOCTh, 00pa3yrolas U 0Ch, IUIONIA1b OOKOBOM U MOJIHOM MOBEPXHOCTH
Konnyeckass moBepXHOCTb, OO0pa3yrolMe KOHMYECKONM IIOBEPXHOCTH, OCh M BEpIIMHA KOHMYECKOW mnoBepxHocTU. Konyc:
6.2 OCHOBaHHME W BEPIIMHA, O0pa3yromias U OCh, IUIONIAJAh OOKOBOM W IMOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpa3yroliue u
BBICOTA, OCHOBAaHUs U OOKOBasi HOBEPXHOCTh
6.3 Cdepa u map: meHTp, paauyc, AMAMETP, IUIOMIAAL TOBEpPXHOCTH cdephl. B3aumMHoe pacmnonoxkenne cdepbl M TMIIOCKOCTH,
KacaTesbHasl IJI0CKOCTh K cdepe, rionanb chepsl
6.4 N300pakeHue Tes BpallleHUs Ha MII0CKOCTH. Pa3BépTka HuimmHapa 1 KOHyca
6.5 KomOunanmu ten BparieHusi 1 MHOTOTpaHHUKOB. MHOIOTpaHHUK, OMMCAaHHBIA OKOJIO cephl, cepa, BIUCaHHAS B MHOTOTPAHHUK,
WJIM TEJIO BpallleHUs
6.6 ITonsarue 06 00bEMe. OcHOBHBIE cBOICTBa 00BEMOB Tel. Teopema 00 00BEME NPAMOYTOIBLHOTO MapajuIeenue1a U CISICTBUS U3

He€. O0BEM nunuHApa, Konyca. O0BEM 1Iapa u miomaab chepsl




6.7 [TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS! MEX/TY IJIOLIAIIMHU MIOBEPXHOCTEH, 00bEMaMH MOT0OHBIX TEJ

Ceuenus mumHApa (MapamieabHO U MEPHEHIUKYISIPHO OCH), CeYeHUs KOHYca (MapaieIbHOe OCHOBAHUIO M MPOXOJAIIEe uepe3

08 BEpPILIUHY), CEYEHUS 11apa

BekTtop Ha miockoctu U B mpocTpaHcTBe. ClOXKEHHE W BbIYUTAHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. PasnoxeHue
6.9 BEKTOpa 110 TPEM HEKOMIUIaHApHBIM BeKTopaM. lIpaBuno napamnenenunena. Pemenue 3a1ad, CBSI3aHHBIX ¢ IPUMEHEHUEM IIPABUII

JIEUCTBUI C BEKTOpaMU

[IpssMmoyronbHas cucreMa KoopauHaT B npoctpancTse. Koopaunarsl Bektopa. IIpocreiimme 3amaun B KOOpAUHATaX. YOI MEXAY
6.10 BekTOpamu. CKalsipHOE TpPOU3BEACHHE BEKTOPOB. BbluMcieHHe YIIIOB MeEXAy MNpsSMBIMM M IUIockocTMU. KoopaunaTHO-

BEKTOPHBIN METOJI IIPU PEILICHUN F€OMETPUYECKHX 3a/1a4

ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOMN NPOI'PAMMBI CPEJJTHET'O OBIIEI'O OBPA3OBAHMUS

Kon . .
IIpoBepsiemble TPeOOBAHUS K MPeIMETHBIM Pe3yJbTATaM OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/ibHOI NPOrpaMMbl
NpoBepsieMoro
ponep cpeaHero o0mero oopa3oBaHus
TpeOoBaHUs

Bnanenne meromamu AO0Ka34aTCJIbCTB, AJI'OpUTMaMU PCHICHUA 3aaa4d, YMCHUC (I)OpMy.]'II/IPOBaTB H OHICpUpOBATH
IOHATUAMU: OINPCACICHHUE, aKCHOMa, TEOpEMa, CJIICACTBHC, CBOI\/'ICTBO, IIpHU3HAK, J0Ka3aTCJIbCTBO, PABHOCHUJIBHBIC
(bOpMy.TIHpOBKH; IMPUMCHSATh HUX; YMCHHC (I)OpMy.]'II/IpOBaTB 06paTHOC " IPOTUBOIIOJIOKHOC YTBCPIKACHHUEC, IPUBOJIUTH
1 NpUMEPEI W KOHTPHOPUMEPBI, HCIOJbB30BATE METOJ MaTeMaTH4IeCKOi HHAYKOWH; TIPOBOJUTH AOKAa3aTCIbHBIC
pacCyxJACHusd IIpU PCHICHUU 3aaav, OLCHUBATL JIOTUYCCKYHO HPABUIIbBHOCTH paccyncneHI/Iﬁ; YMCHHEC OIICpHUPOBATH

IMOHATHUAMMU. MHOXCECTBO, ITOAMHOKCCTBO, OICpallik HaJd MHOXECTBaAMU, YMCHHEC HCIIOJbB30BaTb TCOPCTUKO-

MHO>KECTBEHHBIN amnmapar IJjid OnucCaHusA pCaJIbHBIX MPOHCCCOB U SIBIICHUHN U Ipu pClICHUU 3a1a4, B TOM YHUCJIC U3




Ipyrux ydeOHBIX IpPeIMETOB; YMEHHE OINEepHUpOBaTh MOHATHSAMH: Tpad, CBA3HBIA rpad, aepeBo, LMKI, rpad Ha
IUIOCKOCTH; YMEHHUE 33/1aBaTh M OIMCHIBATh Tpadbl Pa3IMYHBIMHU CIIOCOOAMH; UCIONB30BaTh Tpadbl MPU PELICHUU

3aa4

YMeHue onepupoBarh IMOHATHUSAMHU: HATypaJbHOE YHUCIIO, LEJNO€ YHUCIO, CTENEHb C LEJIbIM IOKa3aTeleM, KOPEHb
HATYpaJbHOHM CTETEHH, CTENECHb C PAIlMOHAIILHBIM [TOKA3aTeNIeM, CTEIIEHb C JICHCTBUTEIBHBIM MOKa3aTeNIeM, JoTapudm
4lClla, CHHYC, KOCHHYC M TaHI'€HC IPOU3BOJIBHOIO 4YHCJA, OCTAaTOK [0 MOIYJI0, PalHOHAIBHOE YHUCIIO,
UpPpPALMOHATILHOE YHCJIO, MHOYKECTBA HATYpaJIbHbIX, LEJIbIX, PALUOHAIbHBIX, JECHCTBUTENIBHBIX UHUCEN; YMEHHUE
UCNOJb30BaTh NPU3HAKU AECTMMOCTH, HAaUMEHBIIMHA OOMMN AeauTeNb U HauMeHbllee oOllee KpaTHOE, aJrOpUTM
EBxkinpa npu pemeHUM 3a4ad; 3HAKOMCTBO C PA3IMYHBIMU TO3ULMOHHBIMM CHCTEMaMH CUHCIICHUS, YMEHHUE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U NpeoOpa30BaHusl BBIPAXKEHUN CO CTENEHSAMH U Jorapudmamu, npeoOpa3oBaHUs
IpoOHO-pAllMOHATIPHBIX BBIPAKEHHIA; yYMEHHUE OIEPHPOBATH TMOHATHAMH: IIOCIEJOBATEIBHOCTh, apH(pMeTHIYecKas
nporpeccusi, reoMeTpuyeckasl porpeccus, 6€CKOHEUHO yObIBaroIlasi reoMeTpuyecKas Mporpeccusi; yMeHue 3aaBaTh
MOCJIEZIOBATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (POPMYN; YMEHHUE ONEepUpOBaTh IMOHATUSMU:
KOMIUIEKCHOE YHCII0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJb U apryMEHT KOMIUJIEKCHOTO yucia, (opMa 3alucu
KOMIUIEKCHBIX ~ 4Hcel (reoMeTpuuecKkas, TpUTOHOMETpHuYeckas M  anreOpaudeckas); yMeTb IPOU3BOJUTH
apudmeTnyeckue AEMCTBUS C KOMIUIEKCHBIMM YMCIaMM; MPUBOAUTH NMPUMEPHI MCIIONIb30BaHUS KOMIUIEKCHBIX UYHCEIT;

OIICpHUPOBATH ITOHATUAMU: MaTpULla 2X2m 3X3, OIPEACIIUTECIIb MATPHUILIBI, FeOMeTpI/I‘leCKI/Iﬁ CMBICJT OITPEACIIUTECIIA

YMmenue OIICpHUPOBATH INOHATHUAMUN: palluOHAJIbHBIC, HppanuOHAJIbHEIC, IIOKa3aTCJIbHBIC, CTCIICHHEIC,
J'IOl"apI/I(i)MI/ILIeCKI/Ie, TPUTOHOMETPHUYCCKUEC YPABHCHUSA U HEPABCHCTBA, UX CUCTEMBI; YMCHUE OIICPHUPOBATH MOHATUAMU:
TOXACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHUEC, HCPABCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB,
PaBHOCHUIIBHOCTDb ypaBHeHHfI, HCPAaBCHCTB U CUCTEM, YMCHUC PEIIATh YPAaBHCHHA, HCPABCHCTBA U CUCTEMBI C ITIOMOIIBIO

Pa3JIMIHBIX HpI/IéMOB; peuiatb YpaBHCHUA, HCPABCHCTBA W CUCTCMbI C MMapaMCTpOM; IPUMCHATL YpPABHCHUA,




HEpPaBCHCTBA, UX CUCTEMBEI AJId PCIICHHA MAaTCMAaTUYCCKUX 3a4a4 M 3aaa4 U3 pa3jIndHbIX obnacrei HayYKHU U peaﬂbHOfI

KHU3HU

YMeHue omnepupoBaTh MOHATHAMH: (YHKUIUS, YETHOCTH (DYHKIUH, MEPHOAUMYHOCTh (YHKIMH, OTPAaHUYCHHOCTH
(GYHKIIMHM, MOHOTOHHOCTh (YHKIMH, SKCTpeMyM (yHKunHM, HauOoisipllee M HAaWMEHbIIeE 3HAUYeHHS (QYHKIMU Ha
MIPOMEXXYTKE, HempephiBHAsA (YHKIMS, aCUMIITOTHI Trpaduka (yHKIWHU, MEepBas W BTOpas NPOM3BOAHAS (YHKIUH,
reOMETPUYECKUI U (PU3NUECKUI CMBICT NPOU3BOIHOM, TEPBOOOpa3Hast, ONpeACIEHHBII HHTETpall; yMEHHE HaXOJUTh
aCHMIITOTHI Tpaduka QYHKINHU; yMEHUE BBIYHCISATH MPOU3BOJHBIC CYMMBI, TPOU3BEICHUS, YACTHOTO U KOMIIO3HIIUU
GbyHKIMIA, HAXOAUTh YpPaBHEHUE KacaTeIbHOH K rpaduky (YHKIHH; YMEHHE HaXOJUTh MPOU3BOIHBIC IEMEHTaPHBIX
(GyHKIWK; YMEHHE UCTIOIB30BATh MPOU3BOAHYIO ISl UCCIIE0OBAaHUS (DYHKIIMA, HAXOAUTh HAUOOJBIINE U HAUMEHBIINE
3HaueHHs (YHKIWA; CTPOUTHh TpagUKH MHOTOYWICHOB C HCIIONb30BAHMEM amlapara MaTeMaTH4ecKOro aHalH3a;
MPUMEHSTh TPOU3BOAHYIO IS HAXOXKACHUS HAWIYYIIEro pEHICHHS B MPHUKIAJAHBIX, B TOM YHCIE COLUAIBHO-
KOHOMHUYECKUX W (PU3MUYECKHX 33/1a4axX; HaXOAUTh IUIOMAAN U 00BbEMBI (DUTYp C IOMOIIBIO WHTErpaja; MPUBOAUTH

MIpUMEPBl MaTEMaTHUECKOI'0 MOJIETUPOBAHUS C TOMOIBIO TU(hepeHIaTbHBIX YpaBHEHUI

YMeHue omnepupoBaTh MNOHATHAMU: Tpaduk (GYHKUUH, oOpaTHas (GYHKUMSA, KOMIO3ULIMS (yHKIMHA, JuHEHHas
GbyHKIMSA, KBaJpaTH4Has (QYHKIUS, paloHaidbHas (QyHKLHMSA, CTETEHHas (YHKIMS, TPUTOHOMETpUUYECKUE (PYHKIIHH,
oOpaTHbIe TPUTOHOMETpHUECKUE (PYHKIMHM, TTOKa3aTelbHas U JorapupmMuueckas pyHKIUU; YMEHUE CTPOUTH IpaduKu
W3Y4YEHHBIX (YHKIUH, BBIIOJHATH NpeoOpa3oBaHusl IpadukoB (YyHKIUHN, HCIOJB30BAaTh TpadUKU A HU3y4EHUS
MIPOLIECCOB M 3aBUCHUMOCTEH, MpH peIleHUM 337ad M3 APYruxX y4eOHBIX NMPEeIMETOB M 3373y U3 peabHOW KHU3HH,
BbIpaXkaTh (GOpMyJIaMU 3aBUCUMOCTH MEK/y BETUYMHAMU; UCII0JIb30BATh CBOMCTBA U rpaduKu GYHKIUI 1715 peleHus
ypaBHEHMH, HEPABEHCTB M 3ajJjau C MapameTpamMu; M300pakaTh Ha KOOPIUHATHOM IUIOCKOCTH MHOKECTBA PELICHUN

YpPaBHEHUI, HEPABEHCTB M UX CUCTEM

Vmenue peiraTb TEKCTOBBLIC 3aJa4M PA3HBIX THUIIOB (B TOM YHCJIC HA IPOUCHTHI, JOJHW U YaCTHU, Ha JBUIKCHUC, pa60Ty,




CTOUMOCTb TOBApOB M YCJIYI, HAJIOI'H, 3ajJa4u H3 obnactu YHpaBJICHUA JIMYHBIMHU M CEeMEIHBIMHA (bHHchaMI/I);
COCTaBJISITh BBIPAXKCHUA, YPABHCHHUA, HCPABCHCTBA M HUX CHUCTCMBI 110 YCJIOBHUIO 3aJadd, UCCIICAOBATH ITOJYUCHHOC
pEe€IICHUE M OLICHUBATH HpaBIIOHOI[O6HOCTB pPE3YIbTATOB;, YMCHHUE MOACIHUPOBATL PCAJIBHBIC CHUTyallUM Ha A3bIKC
MAaTCMaTUuKH,; COCTABJIATH BBIPAKCHUA, YPABHCHHA, HCPABCHCTBA M HUX CHCTCMBI IIO YCJIOBHIO 3aJda4du, HUCCICOAOBATH

IIOCTPOCHHBIC MOACIIN C UCITIOJIB30BAHUEM allriapara anrerH, HHTEPIPETUPOBATDH HOHy‘lGHHBIﬁ peE3yIbTaAT

YMeHue omnepupoBaTh MOHATHIMH: cpeqHee apudmernyeckoe, MequaHa, HauOoJblliee M HaUMEHbIEe 3HAYCHUS,
pa3max, JuCIIepCHusi, CTaHJAPTHOE OTKJIOHEHUE YHCIOBOrOo Ha0Opa, yMEHUE W3BJIEKaTh, HHTEPIPETUPOBATH
uH(popMalKIio, TPEICTaBICHHYI0 B TalOiuIax, Ha auarpammax, rpadukax, OTPaKaIol[yl0 CBONCTBA pealbHBIX
MIPOLIECCOB W SIBIICHUH; TPEJCTABIATH WH()OPMAIIMIO C TIOMOIIBIO TAOIHIl U AWArpaMM; HCCICIOBATh CTATUCTUICCKUE
JaHHBIE, B TOM YHCJE C MPUMEHEHHEM TpaUyecKuX METOJIOB M 3JEKTPOHHBIX CPEICTB; rpadUuecKH HCCIeI0BaTh

COBMECTHBIE HAOJIOICHHSI C IOMOIIIBIO JJUArpaMM PACCEMBAHMS U JINHEWHOW Perpeccuu

YMeHue onepupoBaTh HMOHATHAMM: CIy4alHbIN ONBIT M cilyyailHOe cOOBITHE, BEPOSTHOCTb CIy4yailHOro cOOBITHS;
YMEHHE BBIYUCIIATH BEPOSITHOCTh C HUCIOJb30BaHUMEM TIpaUUYEeCKUX METO/OB; MPUMEHSITh (POPMYJIbl CIOKEHUS U
YMHOXXEHHUSI BEpOSTHOCTEH, (opMyily NOIHOM BeposSsTHOCTH, (opmyny bepHymin, komOuHaTtopHble (akTbl H
(opMyJIbl; OLIEHWBATh BEPOSITHOCTU pEaAIbHBIX COOBITHI; yMEHUE ONEepUpOBATH MOHATUSAMU: CilydailHas BeJIWYUHA,
pacmpenesieHue BEpOATHOCTEH, MATEMaTUYECKOE OXKUIAHUE, NUCIEPCHUS M CTAaHJAPTHOE OTKIOHEHHUE CIIy4alHOU
BEJIMYMHBI, QYHKIUU pacIpeeNeHNs U TNIOTHOCTH PaBHOMEPHOT0, MOKA3aTENIbHOIO M HOPMAJIBLHOTO paclpeieeHui;
YMEHUE UCIIONb30BAaTh CBOMCTBA M3YYEHHBIX PACIPENEICHUN Ul PEIICHUs 3a]a4; 3HAKOMCTBO C IOHATHUAMU: 3aKOH
OO0JIBIINX YHCEN, METOJbl BHIOOPOUHBIX HMCCIEIOBAaHUMN; YMEHHE MPUBOAUTH MPUMEPHI MPOSBIECHUS 3aKOHA OOJBIINX
qHceN B IPUPOIHBIX M OOLIECTBEHHBIX SIBICHUSIX; YMEHUE ONEPUPOBATh MOHATUIAMU: COYETaHUE, IEPECTAHOBKA, YHCIIO
COUYETaHMM, YHUCIIO TIepecTaHOBOK; OMHOM HbIOTOHA; yMeHUe NMPUMEHATh KOMOMHATOPHBIE (PAKTBI U PACCYKACHUS IS

peuieHud 3aaa4; OLCHUBATH BCPOATHOCTH PCAIbHBIX CO6BITPII>1; COCTaBJISITb  BCPOATHOCTHYHO MOIACIIL U




UHTEPIPETUPOBATH MOJIYUCHHBIN pe3yIbTaT

YMeHue onepupoBaTh NOHATUSAMU: TOUKA, MPAMAsi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YIia, IUIOCKUI
yIOJI, ABYTPAHHBIN YroJl, TPEXIPAHHBIN YroJl, CKPEIIMBAKOIIMECS NPSIMbIE, NAPAIUICIBHOCTh U NEPIEHAUKYIIPHOCTD
NPSAMBIX M IJIOCKOCTEM, Yrojl MEXIy HPSIMBIMHM, YTrOJI MEXAY MNPSMOM U IUIOCKOCTBIO, YroJl MEXIY IJIOCKOCTSIMH,
paccTosHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE MEXKIY IPSMBIMH, PACCTOSHHUE MEXKIY IUIOCKOCTSIMH; YMEHHE
UCIIOJIb30BaTh MPHU PEIICHUU 3a/ad W3Yy4eHHble ()aKThl U TEOpEeMbl IUIAHUMETPHUM;, yYMEHHUE OICHHBATh pPa3Mepbl
00BEKTOB OKPY)KAIOIIETO MHPA; CTPOUTH MATEMATHYECKHE MOJCIN C MTOMOIILI0 T€OMETPUICCKHUX MOHATHA ¥ BEJIMYUH,

peuIaTh CBA3AHHLIC C HUMHU IIPAKTUYCCKUC 3a1a49n

10

YMeHue ornepupoBaTh MOHATUSAMU: TUIOMAAb (GUTYPBI, 00EM (UTYpBI, MHOTOTPAHHUK, MPABHWIIBHBIA MHOTOIPAaHHHK,
CeueHHe MHOIOTpaHHMKA, KyO, Mapajulefenune]], npu3Ma, nupaMuaa, Gurypa u MmoBepXHOCTb BpallECHUs, LIUIUHP,
KOHYC, map, cdepa, mionaas cepsl, IIOMaab MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, HWIMHAPA, 00bEM Ky0a,
IIPSAMOYT'OJIBHOTO MapajuIeNICNIAIea, NUpaMUIbl, MPU3MbI, LWIMHApPA, KOHyca, IIapa, pa3BEPTKA ITOBEPXHOCTH,
CeueHusl KOHyca M LMJIUHApA, NapauieIbHble OCH WM OCHOBAaHUIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaromascst cepsl,
LWINHAPA, KOHYCa; YMEHHE CTPOUTh CEUeHHEe MHOTOTPaHHUKA, H300pakaTh MHOTOIPAaHHUKH, (PUTYPBI U TOBEPXHOCTH
BpalleHUsI, UX CEUYEHUsA, B TOM YHCIE C IOMOIIBIO DJIEKTPOHHBIX CPEICTB; YMEHHE IPUMEHSTH CBOMCTBA
reoOMeTpHUecKuX (PUryp, caMmoCToATENIbHO (POPMYIUpPOBATh ONPEAETICHHUS U3y4aeMbIX (PUTyp, BBIIBUTaTh I'MIOTE3BI O
CBOMCTBaX M TpHU3HAKAX TE€OMETPUYECKHX (UTYyp, OOOCHOBBIBATH WJIM OIPOBEPraTh HX; YMEHUE MPOBOIUTH

KJ'IaCCI/I(I)I/IKaI_II/IIO (bI/Il"yp 110 Ppa3JIMYHBIM ITPpHU3HAKAM, BBITIOJIHATDH HeO6XOI[I/IMI>Ie AOMNOJHUTCIIBHBIC TIOCTPOCHUSA

11

YMeHue onepupoBaTh NOHATHSIMU: JBUKEHUE B POCTPAHCTBE, MapalIeIbHbIA IEPEHOC, CUMMETPHUSI Ha TUIOCKOCTHU U B
MPOCTPAHCTBE, MOBOPOT, IIpeoOpa3zoBanue moaoous, mogo0HbIe GUTYPHI; YMEHHE PacliO3HABaTh PaBHBIC W MOJO0OHbBIC
(Gurypsl, B TOM YUCII€ B IPUPOJIE, HCKYCCTBE, apXUTEKTYpE; UCTIOIB30BATh TEOMETPUUECKHE OTHOIICHUS TIPU PEIICHUH

3a/la4; HaXOAUTh T€OMETPUYECKUE BEIMYMHBI (IJMHA, Yroj, IUIOMIaJb, OOBEM) IpHU pEeUIeHHH 3a7ad W3 APYTUx




y4eOHBIX NMPEAMETOB U U3 PEAbHOMN KU3HU; YMEHUE BBIYUCIISATH T€OMETPUUECKHIE BEIMUMHBI (JIJIMHA, YTOJ, IUIOMIa/lb,
00BEM, IIOLIA/lb MOBEPXHOCTH), UCHOIB3YS MU3yUeHHBIE (DOPMYIBI M METOABI, B TOM YHCIE: IUIOLIA]b TOBEPXHOCTH
MUPaMUIbI, IPU3MBI, KOHYCa, IWINHIIPA, IIO0WAab chepbl; 00bEM KyOa, IPSIMOYTOIBHOTO NapajuleienuIieaa, MMpaMu/Ibl,
MIPU3MBI, HWIMHAPA, KOHYCA, Iapa; yMEHUE HAXOAUTh OTHOLICHNE 00BEMOB MOTOOHBIX (GHUTYD

YMeHue onepupoBarh MOHATUSAMU: NPSAMOYIOJbHAs CHUCTEMa KOOpPAMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPAUHAThI

BCKTOpa, CyMMa BCKTOPOB, IMPOHU3BCIACHUC BCKTOPA HA YHUCIO, PA3JIOKCHUE BCKTOpa IIO0 68.3I/ICY, CKaJISIpHOC

L IIPOM3BE/ICHNE, BEKTOPHOE IIPOU3BEJIEHUE, YIroJd MEXKIy BEKTOpaMH; YMEHHE WCIOJIb30BaTh BEKTOPHBIM U
KOOPAMHATHBIN METOJ U1l peLlICHHsI FEOMETPUUECKUX 3a/]1a4 U 3a/1a4 JPYTuX yu4eOHbIX IPEAMETOB
YMeHue BbIOMpATh MOAXOMAIIMN METOZ IS PELICHHs 33/a4d; TMOHUMAaHWE 3HAYMMOCTH MAaTEMATHKH B W3y4CHHH
13 IPUPOJHBIX U OOILIECTBEHHBIX MPOLIECCOB M SIBICHUM; YMEHHE paclo3HaBaTh HPOSBIECHUE 3aKOHOB MAaTEMAaTUKU B

HCKYCCTBE, YMEHHME IIPUBOAWTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUH POCCUHCKOW M MHUPOBOM MaTeMaTH4ECKON

HayK{

HEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii JJIEeMEHT COePKAHUSA

1 Urcia ¥ BEIYUCIIEHUS
1.1 Harypanbable u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LENBIX YUCET
1.2 Pammonaneubie uncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, TIPOIICHTHI, OECKOHEUYHBIE TIEPHUOIUUECKHIE TPOoOH
1.3 ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. JleficTBUs ¢ apupMeTUUeCKUMU KOPHSIMH HaTypajJbHOU CTENEeH!
1.4 Crenens ¢ menbiM okasareneM. CTemeHb ¢ pallioHaIbHBIM Moka3areiaeM. CBOMCTBa CTETICHU




1.5

CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuuHbie U HaTypajgbHbIE JOrapu(MbI

17 HelicTBuTenbHble yncia. ApupMeTHyeckue omnepanuy ¢ AeHCTBUTENbHBIMM uHciaaMH. [IpuOnamkEHHbIE BBIYMCIEHUS, NpaBHIIa
' OKpYTJIEHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIUYUCICHHUH

1.8 [Ipeo6pa3oBanue BbIpaxeHUI

1.9 KomruiekcHble yncia
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Llenbie 1 APOOHO-PALIMOHANIEHBIC YPaBHEHUS

2.2 HppaunoHanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHUS

24 [TokazarenpHBIC U IOTAPUPMUICCKIEC YPABHCHHUS

2.5 [enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WpparmonanbHble HEpaBeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH M HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Marpuiia cucTeMsl TMHEHHBIX ypaBHEHHH. Onpeaenurens MaTpUIbl
3 ®dyskuum u rpaduku

31 Oynkius, cnocoObl 3amanus ¢yHkuuu. ['padpuk ¢yHkuuu. B3aumao obOpatsblie ¢yHkiuu. YETHble W HEUYETHBIE (YHKIIMU.

[lepuoanueckue GyHKIMN




OO6nacte ompenesneHus: U MHOXKeCTBO 3HadeHWH QyHkumu. Hymn ¢ynxmum. IlpomexyTkun 3HAKOMOCTOSHCTBA. lIpoMexyTku

32 MOHOTOHHOCTH (yHKIMH. MakcuMyMbl U MUHUMYMBI pyHkinu. Hanbonbinee u HanMeHbliee 3HaueHue GyHKIIMHA Ha TPOMEXKYTKE
3.3 Crenennas GyHKIUS ¢ HATYpaJbHBIM U IIEJIBIM TTOKa3aTeneM. E€ cBoiicTBa u rpadguk. CBoiicTBa U rpaduK KOpHS N-OM CTENEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
3.6 Touku paspeiBa. AcuMmntoTsl rpadukoB GyHKuA. CBOICTBa PYHKIIMIA, HEIPEPHIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUSI ITOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyia CI0KHBIX MPOIIEHTOB
4 Havana marematnueckoro aHanusa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKIIUN
49 [IpumeneHne nNpPOU3BOJHONW K MCCIEAOBAHHIO (YHKIMH HAa MOHOTOHHOCTb U JKCTpeMyMmbl. HaxoxaeHue HauOosblero u
' HaMMEHBIIETO 3HauUeHUs! QYHKIIMHU Ha OTpE3Ke
4.3 [MepBooGpasuast. Materpain
5 MHOXeCTBa U JIOTHKA
5.1 MHoXxecTBO, onepauu HajJ MHOKecTBaMH. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHOCTS
6.3 KombunaTtopuka
7 Teomerpus




7.1

@urypsl Ha IJIOCKOCTH

7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHHKA

7.4 Tena v MOBEpXHOCTH BPAILICHUS

7.5 KoopauHaTsl 1 BEKTOPHI
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