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HHOACHUTEJIbHAS 3AIINCKA

Pabouas nmporpamma yue6HOTO Kypca «I'eomerpusi» 6a30Boro ypoBHs 11 oOydatomuxcs 10
—11 xmaccoB paspaborana Ha ocHOBe DenepaqbHOr0 TOCYJAPCTBEHHOTO 00pPa30BaTEIBHOIO
CTaHJapTa CpedHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHH,
MPEIBbSIBISEMBIX K MaTEeMaTHYECKOMY OOpa30BaHUIO, M TPAJAMIUNA POCCHUICKOTO 00pa3OBaHUS.
Peanm3zanus nmporpaMMel 00eCTieuMBaeT OBJIAJICHUE KITFOUEBBIMU KOMITETCHIIHSIMUA, COCTABIISIONIMMUA
OCHOBY [UI CaMOpPa3BUTHS M HENPEPHIBHOIO 00pa3oBaHHUs, LEIOCTHOCTH OOIIEKYJIbTYpPHOTO,
JMYHOCTHOTO W MMO3HABATEIBHOTO PA3BUTHUS JIMYHOCTH O0YUYArOIINAXCSL.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxkHoCcTh y4eOHOro Kypca TEeOMETpMHM Ha YpPOBHE CpEIHEro o0Imero o0pa3oBaHHUS
00yCJIOBJICHA TPAKTUYECKOM 3HAYMMOCTHIO METAlpPEJAMETHBIX M MPEAMETHBIX Pe3yJIbTaTOB
oOydJeHHUsT TEOMETPUU B HAINPABICHHH JIMYHOCTHOIO DPA3BUTHS OOYyYaromMXcs, (OpMHUPOBAHUS
(GYHKIIMOHATHLHON MaTeMaTHYeCKOW TIPAMOTHOCTH, H3YYCHHS JAPYrHX YUEOHBIX JIMCHHUILIMH.
PasButne y oOyd4aromuxcs NpPaBUIbHBIX MPEIACTABICHUNA O CYINIHOCTH M IMPOUCXOKICHUU
EOMETPHUCCKUX a0CTPaKIMi, COOTHOIICHHH PEAJIbHOTO M HICATbHOIO, XapaKTepe OTPaXKCHHUS
MaTeMaTHYECKOW HayKOW SIBJICHUW M IMPOILIECCOB PEaJbHOrO MHpA, MECTE I'EOMETPUU B CHCTEME
HAyK M POJIM MaTeMaTHYECKOr0 MOJICIIMPOBAHUS B HAYYHOM IIO3HAHUHU U B IIPAKTHUKE CIIOCOOCTBYET
(OpPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YUaIIMXCS, a TAK)KE KAYECTB MBIIUICHHUS, HEOOXOJMMBIX
JUTSI aIaliTallik B COBPEMEHHOM OOI1IeCTBE.

I'eomerpust sBisieTcss OAHMM H3 0a30BBIX TPEJAMETOB HA YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHus, TaKk Kak 00ECIeYMBacT BO3MOKHOCTh HM3YYCHHS KaK JTUCIUIUIMH ECTECTBEHHO-
HAYYHOH HAIPaBICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIeHHE, GOPMUPYEMOE MPH U3YUCHHH O00YYarOIIUMHUCS MOHATHHHBIX OCHOB
TEOMETPHH M MOCTPOCHUH IICTIOYKU JIOTHYECKHX YTBEPKICHHUN B XOJI€ PEIICHUS T€OMETPHYCCKHX
3aja4, YMCHHE BBIJBUIAaTh M OMNPOBEPIraTh THUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA TIPU
pCIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTU U3 Kypca (PU3HKH.

YMeHne OpUEHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00J1aCTAX
JeSITeIbHOCTH 4eloBeka. OpHEHTAIMs YeJIOBeKa BO BPEMEHUM W NPOCTPAHCTBE — HEOOXOIUMOE
YCIIOBHE €r0 COIMAIbHOrO OBITHS, (hopMa OTPaKEHHs OKPYXKAIOIIEro MUpPA, YCIOBHE YCICITHOTO
MO3HAHUS M aKTHBHOTO MPeoOpa3oBaHus ACHCTBUTEIBHOCTH. ONepUpOBaHUE MPOCTPAHCTBEHHBIMU
o0pazaMu 0OBEAMHSACT Pa3HbIC BUABI y4eOHOW M TPYAOBOH AEATEIBHOCTH, SIBISCTCS OIHUM H3
poeCCHOHATILHO BaXKHBIX KAueCTB, IOATOMY aKTyallbHa 3ajaua ()OPMHPOBAHUS Y O0YUAFOIIUXCS
MPOCTPAHCTBEHHOTO MBIIUICHNS KaK Pa3sHOBUIAHOCTH OOpPA3HOTO MBIIIICHHS — CYIIECTBEHHOT'O
KOMIIOHEHTA B TIOJITOTOBKE K MPAKTUYECKOH NEATEIBHOCTH 110 MHOTHUM HAIPABJICHUSIM.

Ilenb ocBoeHUs mporpamMmel yueOHoro Kypea «I'eomerpusi» Ha 6a30BOM ypOBHE 00YUEHMS —
o0mieoOpa3oBarenbHOe W OOILIEKYIbTYpHOE pa3BUTHE OOyYarolIMXCs 4Yepe3 oOecreueHue
BO3MOYKHOCTH MPHUOOPETEHUSI W HCIOJb30BaHUS CHCTEMATHYECKMX TCOMETPHUYECKUX 3HAHUH U
JCUCTBUH, CHEIUPUUHBIX FCOMETPUH, BO3MOXKHOCTH YCIICUTHOTO MPOJOJIKCHUs 00pa30BaHUS MO
CTENUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCITOJIb30BaHHEM T€OMETPHH.

[Tporpamma no reomeTpun Ha 0a30BOM YpOBHE MpeIHAa3HAUCHA JJIsi OOYYAIOUIUXCS CPEIHEH
IIKOJIBI, HE WCIHBITHIBABINNX 3HAYUTCIBHBIX 3aTPYJHCHWA Ha YpPOBHE OCHOBHOTO OOIIEro
obOpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIWeE
MaTeMaTHYECKHUE YMEHHs, CBA3aHHBIC CO CHEHM(DHUKON MCOMETPUH U HEOOXOAUMBIE IS KU3HH B
coBpeMeHHOM o0riecTtBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh H3YyYUTh T'€OMETPHUIO OoJiee
r1y0OKO, €Clii B JajbHEWIIEM BO3HHKHET HEOOXOIMMOCTh B T'€OMETPHYECKHX 3HAHHIX B
poeCCUOHATILHOM JIeATEILHOCTH.

JIOCTHIKEHHME IIEId OCBOEHHUS MPOTrPaMMBbl 00ECIIEUYMBAETCS PEIIEHHEM COOTBETCTBYIOIINX
3anau. [IpropuTeTHBIME 3aadyaMu OCBOCHHUs Kypca «['eomerpum» Ha 06a3oBoMm ypoBHe B 10—11
KJ1accax SIBJISTFOTCS:



e (opmupoBaHUE IPEICTABICHUS O FTEOMETPUH KaK YaCTH MHUPOBOM KYJIbTYphl U OCO3HAHHE
€€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opmupoBaHUE NpPECTABICHUS O MHOTOTPAHHUKAX U TelaX BpallleHUs KaK O BaXKHEUIINX
MaT€MaTUYECKUX MOJEAX, I[O3BOJIAIOIIMX OINUCHIBAaTh W H3y4aThb pa3HbIC SIBICHUS
OKPY>KaIOILEro MUpa;

e (opmupoBaHHE YMEHHS pacro3HaBaTh Ha YepTekax, MOJEISIX U B pealbHOM MHUDE
MHOT'OTPaHHUKH U Te€Jia BPAILLCHHUS;

e OBJAJEHUME METOJaMHU pEIIEeHUus 3a7ad Ha IIOCTPOEHUS Ha  H300paKeHUsIX
MIPOCTPAHCTBEHHBIX (pUryp;

e (opmupoBaHUE YyMEHHS ONEPUPOBATH OCHOBHBIMHU IOHSTHSIMH O MHOTOTPAaHHHMKAX U
TeJlaX BPAILlEHUs] U UX OCHOBHBIMM CBOMCTBaMU;

® OBJIQJICHUE AITOPUTMAaMHU pPELICHHs OCHOBHBIX THIIOB 3ajad; (popMHUpOBaHHE yMEHUS
IIPOBOAUTH  HECIOXKHBIE  JIOKA3aTelbHBIE  PACCY)KIEHUS B  XOJA€  pEIllEHUus
CTEPEOMETPUYECKHUX 33124 U 3a7a4 C IPAKTUYECKUM COJEPKAHHUEM;

® Dpa3BUTHE UHTEUICKTYyaJbHBIX W  TBOPYECKUX  CHOCOOHOCTEH  OOydaromuxcs,
[I03HABATEJIbHOW aKTUBHOCTH, UCCIIEOBATENIbCKUX YMEHUHM, KDUTUYHOCTH MBILIJICHUS;

e (opmupoBanue (YHKIMOHAIBHONH TPAMOTHOCTH, pEJICBAHTHOW TE€OMETPHH: YMEHHUE
pacrno3HaBaTh MPOSIBIIEHUSI T€OMETPUUYECKUX IMOHITUH, OOBEKTOB M 3aKOHOMEPHOCTEN B
pEAbHBIX JKU3HEHHBIX CHUTYallMsX W TpPU HU3YUYEHUU JAPYTUX Y4YeOHBIX MPEIMETOB,
MIPOSABJIEHUSI 3aBUCHUMOCTEM M 3aKOHOMEpHOCTed, (OpMyJIHpOBaThb MX Ha S3bIKE
FEOMETPUM U  CO3/1aBaTb TE€OMETPUYECKHME  MOJENIH, MPUMEHATh  OCBOEHHBIN
reOMETpUYECKU  ammapaT JUisl  pellieHus IMPaKTUKO-OPMEHTHPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLICHUBATH [1OJTYYEHHBIE PE3YIbTaThI.

OTnnuuTeNbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCSI BKJIIOUEHUE B KypC CTEPEOMETPUU B
Hayajle ero M3y4eHHUs 3a7ad, pPellaeMblX Ha YPOBHE MHTYUTUBHOIO MO3HAHUS, U OINPEACIEHHBIM
o0pa3oM opraHu3zoBaHHass padoTa HaJ HHUMH, YTO CIOCOOCTBYIOT DPa3BUTHIO JIOTUYECKOTO H
MIPOCTPAHCTBEHHOT'O MBILUIEHUS, CTUMYJIUPYET POTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET
K JaJIbHEHIIEMY H3YYECHHUIO TIPEIMETA.

[Ipenmourenne OTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOAYy OOYyYeHHs, TO €cCTh
TEOPETUYECKHE 3HAHUS HMMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOM
NesATeNbHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX MPEACTABICHUHN y YYalllUXCS B Kypce CTEPEOMETPUU
MIPOBOAMTCS 3a CYET peHIeHMs 33/Jad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa3oB M 3ajJady Ha
ONEpUpPOBAaHUE MPOCTPAHCTBEHHBbIMH oOpazamu. Co3manue oOpaza MPOBOJUTCS C OHNOpPOH Ha
HarJIsiJHOCTh, @ ONEpUpPOBaHKE 00pa30M — B YCIIOBUSX OTBJIEUEHHUS OT HAIJIIJHOCTU, MBICIEHHOIO
U3MEHEHHUS €r0 UCXOAHOTO COAEPKAHUS.

OcHOBHBIE  coaepkarenbHble JUHUM  Kypca «l'eomerpum» B 10-11  kmaccax:
«MHororpanHukmn», «lIpsMbele W mIockocTH B mpocTpaHcTBe», «Tema BpameHus», «BekTopsl u
KOOPJAMHATBI B MPOCTpaHCTBE». DOPMHUPOBAHHUE JOTUUYECKUX YMEHHMI pacrpenensercs He TOJbKO
M0 COJEpKAaTeNIbHBIM JIMHUSIM, HO U TIO TrojaM oOOydeHHUs Ha YpPOBHE CpEIHEro OoOIIero
o0Opa3oBaHHUsl.

Copepxanve 00pa3oBaHHUs, COOTBETCTBYIOIEE IPEIMETHBIM pe3ysbTaTaM OCBOEHUS
paboueil mporpamMMsl, pactupeAeaEHHbIM N0 rojaM oOydeHHsl, CTPYKTYpUPOBAHO TaKUM 00pa3oM,
YTOOBI OBJIJICHUE TE€OMETPUUYECKUMU MOHATUSMU U HaBBIKAMH OCYIIECTBIISJIOCH MOCIIEI0BATENBHO
U TIOCTYNAaTeNbHO, C COOJIOJIGHMEM MPUHIUMNA TPEEeMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHUSA
BKJIIOUAINCh B OOIIYI0 CHCTEMY T€OMETPUYECKUX MpPEICTaBICHUN 00y4aroIuxcs, paclupss U
yriryomsis e€, o0pasys IPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun otBoautcs 2 vaca B Hegento B 10 kmacce u 1 wac B Hepemo B 11
KJ1acce, BCero 3a JiBa roga ooyuenus - 102 yuyeOHBIX yaca.
COJAEPKAHUE YYEBHOI'O KYPCA



10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpud. Touka, npsmas, MI0CKOCTb, IpocTpaHcTBo. [loHsaTHE 00
aKCHOMAaTUYECKOM IIOCTPOEHUH CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHOe pacnonoxeHue NpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOINNECs, NapauleiIbHbIE U
cKpeluBawomuecs npsMele. llapamienbHocTh NpPAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
IapajuleJIbHBIE IIPSAMBIE B IIPOCTPAHCTBE; NapalIeIbHOCTh TPEX MPSMBIX; NapaJUICIbHOCTD MIPSIMON
U IJIOCKOCTU. YTJbl C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojl MEXAY INPSMBIMU B IIPOCTPAHCTBE.
[TapamnenpHOCTh INIOCKOCTEH: MapaulelbHbIE INIOCKOCTH; CBOMCTBA MapajuIeIbHBIX IUIOCKOCTEH.
[Ipocreliime MpOCTpaHCTBEHHBIE (UTYPHI Ha IUIOCKOCTH: TETpasap, KyO, Napaiienenuren;
IIOCTPOCHHUE CEYECHUH.

[lepneHIUKYISApHOCTD NMPSAMOM U MJIOCKOCTU: NEPIIEHIUKYISAPHBIE IIPSIMbIE B IPOCTPAHCTBE,
IpsiMblE TapajulebHble M IEPHCHAUKYISPHBIE K IIJIOCKOCTH, INPU3HAK HEPIEHIUKYISIPHOCTH
IIPSIMOM M IUIOCKOCTH, TEOpEMa O NMPAMOU NMEPIEHAUKYIIAPHON IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE:
Yyrojl MeXAy MNpsAMOM M IUIOCKOCTBIO; JBYTPAHHBIA YroJl, JUHEHHBIA yroyl IBYTPaHHOIO YIJIA.
[lepnieHIuKyNslp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKM JO IUIOCKOCTH, PAacCTOSIHUE OT MPSMOM 10
IUIOCKOCTH, MNpOEKIUs (UIYpbl Ha IUIOCKOCTb. [leprneHauKynspHOCTh IUIOCKOCTEH: NpHU3HAK
MEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX nepueHauKyIspax.

MHOrorpaHHuKHa

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHbBIE 3JIEMEHTHl MHOIOTPAHHUKA, BBIMYKJIbIE U HEBBITYKJIbIE
MHOIOTpaHHUKH; pa3BEPTKAa MHOrorpaHHuka. llpusma: Nn-yrosbHas npusMa; rpaHd U OCHOBAHHUS
NpU3MBbl;, MpsiMasi W HaKJIOHHAs MpuU3Mbl; OOKOBas M IOJHAs IOBEPXHOCTb IPU3MBL.
[Tapannenenunen, NpsMOYToJbHBIM Napajuiegenunen u ero cpoiicrBa. Ilupammpa: N-yrosbHas
NUpaMy/ia, TPaHA W OCHOBAaHWE NHPAMHIbI, OOKOBask W IOJHAs MOBEPXHOCTh IHPAMUJIBI;
IIpaBWIbHAasd M YCEYE€HHas MNHMpaMuAa. OJIEMEHTbl Mpu3Mbl U nupamuisl. [IpaBunbHble
MHOTOTPaHHHUKHU: MOHSTHE IPaBWJIBHOIO MHOIOTPaHHMKA; IpaBUJIbHAs IpU3Ma M MpPaBUIIbHAS
NUpaMyU/Ia; IpaBUiIbHAsA TPEyrojbHasl MUpaMua U NpaBUIbHBIN TeTpaszap; KyO. Ilpeacrasienue o
MIPaBWJIbHBIX MHOTOTPAaHHHUKAX: OKTa’3Ap, N0AeKadip U ukocayap. CedeHus IpU3Mbl U TUPAMHUIBI.

CuMMeTpyuss B TIPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
DneMeHThl CUMMETPHUH B MUpaMuax, napaienenurnenax, IpaBuIbHbIX MHOTOTpaHHUKAX.

Bblunciienue 31€MEeHTOB MHOTOIpaHHHMKOB: pEOpa, nuaroHanu, yrisl. [lnomans OokxoBo#
MOBEPXHOCTU U IMOJIHOM MOBEPXHOCTHU MPSAMOM MPU3MBI, TUIOIIA s OCHOBaHHM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU NpsAMOM mpu3Mbl. [Inmomiane OGOKOBONH NMOBEPXHOCTH M TOBEPXHOCTH IMPABUIBHON
MMpaMHJIbl, TeOpeMa O Iuiouiaau yceu€HHon nupamuipl. [lonstue 06 06béme. OOBEM MUpPaMULBL,
IIPU3MBI.

[lonobuble Tena B mnpocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOMIAAIMU TOBEPXHOCTEH,
00bEMaMU MO0OHBIX TEIl.

11 KJIACC

Tena Bpamenus

Hunuaapuyeckass TMOBEPXHOCTb, OOpa3yrolue HWIMHIPUYECKOH MOBEPXHOCTH, OCh
HWINHAPUYECKON MoBepXHOCTH. LlmnmmHap: ocHoBaHUS M OOKOBas MOBEPXHOCTh, OOpasyromas U
OCB; MJIOMIAAb OOKOBOM U MOJTHOM MTOBEPXHOCTH.

Konunueckass MOBEpXHOCTb, 00pa3yrolMe KOHHYECKOH MOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOH moBepxHocTH. KOHYyC: OCHOBaHME U BepIIrHa, 00pa3ylomas U 0Ch; IUIOMAaAb OOKOBOH
U TIOJIHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasylolllde W BBICOTA; OCHOBaHHMS M OOKOBas
MTOBEPXHOCTb.

Cdhepa u map: meHTp, paguyc, AUWAMeTp; IUIOIAAb IOBEpXHOCTH cdepbl. B3aumuoe
pacnosoxeHue cepsl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomianb chepsl.

N300pakeHue Tes BpallleHHUs Ha MIIOCKOCTH. Pa3BEpTka uIMHApa U KOHYcA.



KomOunHanuu ten BpalieHuss 1 MHOTOTpaHHUKOB. MHOIOIpaHHUK, OMCAHHBIA OKOJIO C(epsl;
cdepa, BMCaHHA B MHOTOI'PAaHHHK, WM TEJIO BPAILICHHS.

[TonssitTue 06 o00BEMe. OcHOBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 o0O0BEME
PSIMOYTOJIBHOTO Tapajuiesienunena u cueactsus uz He€. O0béM nmnmHapa, kKonyca. O6bém mapa
Y TI0IIAh CEpHI.

Ilonobuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOUIAJIMHM IOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TE.

Ceuenuss nwmMHApa (MapauieIbHO ¢ MEPHEHIUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapajuiebHOE OCHOBAHUIO M IPOXO/AIIEe Yepe3 BEpIIMHY), CEUCHUs 11apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mi10ckocTH M B npocTpaHCcTBe. CI0KEHUE M BBIYMTAHUE BEKTOPOB. Y MHOKCHHE
BEKTOpa Ha uucio. PasznoxeHue BekTopa 1O TpEM HEKOMIUIAaHApHBIM BekTopam. IIpaBuio
napauienenunena. Pemenue 3anad, CBA3aHHBIX ¢ NPUMEHEHHEM IIPABWII JIEHCTBUN C BEKTOPAMHU.
[IpssMoyronbHas cucremMa KoopauHar B pocrtpancTse. Koopaunatel Bekropa. IIpocrenimue 3anaun
B KOOpJMHATax. YTOJI MeXAy BeKTopaMu. CKasspHOE IPOU3BEACHUE BEKTOPOB. Beruncienue yrios
MEXAYy MNpSAMbBIMH M  IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM  METOA IpU  pELICHUU
reOMETPUUYECKUX 3a7ad.

IIVIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNabTaThl OCBOCHHUS TPOTPaMMBI y4eOHOTO mpenMeTra «MaremaTtuka
XapaKTepU3yIOTCA:

I'pazknanckoe BocnMTaHHe:

C(OPMHUPOBAHHOCTBIO ~ IPAXJAHCKOW IMO3UIMM  OOydarollerocs Kak aKTUBHOIO H
OTBETCTBEHHOTO UIEHAa POCCHICKOrO OOIIEeCcTBA, MPEACTABICHHEM O MAaTEMAaTHYECKHX OCHOBaX
(GYHKLMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJIEHUH, MNpoueayp TIpa’kAaHCKOro oO0IIecTBa
(BBIOOpPBI, ONPOCHI M TIp.), YMEHHEM B3aWMOJICHCTBOBATh C COIMAJIbHBIMH HHCTUTYTAMH B
COOTBETCTBHUHM € UX QYHKIMAMU M Ha3HAYEHUEM.

I[MaTpuoTnyeckoe BoCUTAHNE:

Cc(OPMHUPOBAHHOCTHIO POCCHUICKON I'pakJaHCKOW MAECHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOSIIIIEMY POCCHICKONH MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTHIKEHHUSM POCCHUHCKHX
MaTeMaTHUKOB M POCCUICKONW MaTeMaTH4eCcKOM IIKOJIbl, K HCHOJb30BAHUIO 3TUX JOCTHKEHUH B
IPYTUX HayKax, TEXHOJIOTHUSX, Cepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHHMEM JIYXOBHBIX  IEHHOCTEH POCCHICKOTO  Hapoaa; Cc(hHOPMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IOBEAEHUS, CBA3aHHOIO C IMPAKTHMYECKUM MPUMEHEHHEM
JIOCTIDKEHUH HAyKH M JICATENHOCTHIO YYEHOTO; OCO3HAHHEM JIMYHOTO BKJIAJa B TOCTPOSHHE
YCTOMUYMBOTO OYAYILIETO.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOILICHUEM K MUY, BKIII0Yas 3CTETUKY MaTeMaTUYeCKMX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ajad, PEUICHWH, PACCYXIEHUH; BOCIPHUMYHBOCTHIO K MaTEMATHUYECKUM acIeKTaM
Pa3UYHBIX BUIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHUS NMPUMEHATh MaTeMaTUYeCKHe 3HaHUS B MHTepecax 370pOBOrO
n Oe3omacHoro oOpa3a >XKW3HH, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3JI0POBBIO (370pOBOE
NUTaHue, cOaaHCUPOBAHHBIA PEXHUM 3aHATHH M OTHAbIXa, peryispHas (U3NYecKas aKTUBHOCTD);
(U3NIECKOTO COBEPIIICHCTBOBAHUS, TIPH 3aHIATUSIX CIOPTHBHO-03/I0POBUTEIBHON JIESITETHHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHEM IEHHOCTH TPYAOIIOOUS; MHTEPECOM K Pa3InIHBIM
chepam npodeccuoHaTbHON AEATENbHOCTH, CBSI3aHHBIM C MaTE€MAaTUKOH M €€ MPHIOKEHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymied npodeccuu W peann3oBbIBaTh COOCTBEHHBIE
KM3HEHHbIC IUIAHBl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHHIO U



caM000pa30BaHUIO Ha MPOTSHKEHUHU BCEH KU3HM; TOTOBHOCTHIO K aKTUBHOMY yYacTHUIO B PELLICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH.

JKO0JIOTHYECKOe BOCITUTAHUE:

c(OPMHPOBAHHOCTHIO JKOJIOTUYECKOH KYJAbTYpHl, IOHUMAHHUEM BJIHMSHHUA COIMAJIBHO-
SKOHOMHMYECKUX IMPOILECCOB Ha COCTOSHUE MPUPOAHON U COLUAIBHON Cpebl, OCO3HAHHEM
r7100aIbHOTO XapaKTepa 3KOJOTMYECKUX MPOo0JieM; OpUEHTAIIMEeH Ha TPUMEHEHHE MaTeMaTUYeCKIX
3HAHUU A7 pelIeHUs 3a7a4 B 00JIaCTU OKpY>Kalolleil cpeibl, IIIaHUPOBAHUS MOCTYIKOB M OLICHKU
UX BO3MOXHBIX IOCJIEICTBUM AJIs1 OKPY>KAIOILEN CPEIbl.

LleHHOCTH HAYYHOT0 NO3HAHUS:

c(OPMHPOBAHHOCTBIO  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAyKH U OOIIECTBEHHOW MPAKTUKU, MOHMMAHMEM MAaTeMaTH4YeCKOW HayKu Kak cdepbl
YeJI0BEYECKON NIEATEIbHOCTH, ITAloB €€ pa3BUTUS U 3HAUMMOCTH JUIsl Pa3BUTHUS LIMBUIN3ALUY;
OBJIaJICHHEM $I3bIKOM MaTEeMAaTUKH U MaTEMaTHYECKOH KyJIbTYpOol KaK CpPeJCTBOM MO3HAHMS MHUDA,
TOTOBHOCTBIO OCYILIECTBIISITh IPOEKTHYIO U MCCIIEN0BATENBCKYIO JIEATENbHOCTh HHANBUAYAIBHO U B

rpymnre.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS MPOTrpaMMbl yueOHOro mnpeamera «MaTemaThkay
XapaKTePU3YIOTCS  OBJAJCHHEM  YHHBEPCAIbHBIMU no3HasamenbHuIMU oelicmeusamu,
VHUBEPCAIbHLIMU ~— KOMMYHUKAMUBHLIMU — OCUCMBUSAMU,  VHUBEPCANbHbIMU  pe2VIamUGHbLMU
oelcmseusmu.

1) Vuueepcanvnvie nosnasamenwvhvle Oeticmeus, obecnewusarom opmuposanue 6a306bix
KOCHUMUBHBIX NPOYEcco8 00y4aoumuxcs (0céoenue Memooo8 HO3HAHUSL OKPYICarowezo Mupd,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).

Ba3oBble Jjoruyeckue aeiicTBus:

® BBIBIATH U XapaKTEpHU30BaTh CYIIECTBEHHBIC MPHU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHM, OTHONICHUN MEXIy MOHATUSAMU; (OPMYIUPOBATH ONpEAENeHUs TOHITUM;
YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KIacCU(UKAIMKA, OCHOBAHUS ISl OOOOIICHUS U
CpaBHEHHUS, KpUTEPUU TTPOBOAMMOrO aHAIIN3a,

® BOCHPHHHMATH, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPIUTCILHBIC W
OTpUIaTEIIbHbIC, SIMHIYHBIC, YACTHBIC U OOIIIHE; YCIIOBHBIC,

® BBIBISATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOpEUHus: B (akTax,
TAHHBIX, HAOJNIOJCHUSX W YTBEPXKICHUSIX;, MpeiaraTb KPUTEPHH JUISI BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

e JleNaTh BBIBOABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKTIOYCHHH, YMO3AKITFOUSHUH 110 aHAIOTHH;

® TPOBOJUTH CAMOCTOATEIBHO MOKA3aTENbCTBA MAaTEMATHUECKUX YTBEPKACHUU (TIpSMBIE U
OT MPOTHBHOTO), BHICTPAWBATh APTYMEHTAIINIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEDHI;
000CHOBBIBATH COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

e BBIOMpaTh crHoco0 pemieHuss y4dyeOHOM 3ajgaun (CpaBHHMBATh HECKOJBKO BapUAHTOB
pelieHus, BeIOMpaTh HauOoJee MOAXOAAIIUN ¢ y4€TOM CaMOCTOSITENbHO BBIJICICHHBIX
KpUTEPHEB).

ba3oBble uccienoBaTe/bCKUe NeHCTBHA:

®  HCITOJI30BATh BOIIPOCKHI KaK MCCIICIOBATEILCKII HHCTPYMEHT MTO3HAHUS; ()OPMYIINPOBATH
BOIIPOCHI, (PUKCHPYIOIIHE TIPOTHBOPEYHE, TPOOJIEeMy, YCTaHABIIUBAThL HCKOMOE M JTAHHOE,
(hopMHUPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

® T[POBOJUTH CAMOCTOSTEIHHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, HCCICJIOBAaHUE 10
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBeKTa, SBJICHHWS, IpOIecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXKIYy O0OBEKTaMHU, SBICHUSMH, TPOIIECCAMU;

®  CaMOCTOSTEIIBHO (POPMYITUPOBATH OOOOIICHHS 1 BBIBOBI TI0 Pe3yiIbTaTaM MPOBEAEHHOTO
HaOIIOJICHUsI, HWCCIEOBaHMs, OILEHWBATh JOCTOBEPHOCTh IMOJNYUYEHHBIX pPE3YIbTATOB,
BBIBOJIOB M O0OOIIIEHUN;



IIPOTrHO3UPOBATh BO3ZMOKHOC Pa3sBUTUC ITPOLECCA, a TAKIKEC BbIABHUI'aTh IMPCAIIOJIOKCHUA O
€TI0 pa3sBUTUHU B HOBBIX YCJIIOBUAX.

Pa6ora ¢ nndopmanmeii:

BBISBJIATH JePUIUTHI HH)OPMALIUH, TAHHBIX, HEOOXOJUMBIX I OTBETA HA BOIIPOC M JJIS
pellIeHus 3a/1a4y;

BbIOMpaTh MHGOpPMAIMIO W3 KMCTOYHUKOB pA3IUYHBIX THUIIOB, AaHAJIU3UPOBATD,
CUCTeMAaTHU3HpPOBaTh M HHTEPIPETUPOBATh HHPOPMALMIO PA3NTUYHBIX BUIOB U (POpM
IIPE/ICTaBICHMS;

CTPYKTypupOBaTh  HMH(OpMalMIO, NPEACTaBIATh €€ B  pa3iMyHBIX  (opmax,
WJUTIOCTPUPOBATH TpaduuecK;

OLIEHUBATh HAA&KHOCTh HMH(POPMAIMM TIO CAMOCTOSITEIBHO  C(HOpMYyTUPOBAHHBIM
KPUTEPUSIM.

2) Vhusepcanvhvle KOMMyHUKamueHnvle Oeticmeus, 00ecnedusarom CchopmuposanHocns
COYUANTBLHBIX HABLIKOS 00YUAIOUWUXCAL.
O01menue:

BOCIIPUHUMATh U (OPMYIHPOBATH CYXJCHUS B COOTBETCTBUU C YCIOBHSIMH M LEISIMU
OOIIEeHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHUS B YCTHBIX |
IIICBMEHHBIX TEKCTaX, AAaBaTh IIOSICHEHUS IO XOJYy PELIECHUs 3aJa4d, KOMMEHTHUPOBAThb
ITOJIyYEHHBIN pe3ysbTarT;

B X0/l 00CYXJIeHHs 3aJaBaTh BONPOCHI MO CYLIECTBY OOCYKIA€MOM TeMbl, IPOOJIEMBI,
pelmaeMoil 3aJaun, BbICKA3bIBATh MJIEH, HALIEJICHHBIE HA IOMCK PEIICHHUS; COIOCTABIIATH
CBOM CYXJEHMSI C CY’KICHUSMU IPYTUX YYaCTHUKOB JlMaora, OOHapyXKUBaTh pa3jinuue u
CXOJICTBO TMO3ULMH; B KOPpPEeKTHOH ¢opme QopMyInpoBaTh pPa3HOIJACHUS, CBOM
BO3PaKEHUS;

IIPECTABIIATh PE3YyJbTaThl PELIECHUS 3aladyd, SKCIEPUMEHTA, MCCIEAO0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS € Y4Y€TOM 3ajad MpPE3CHTAluu U
0COOEHHOCTEH ayTUTOPUH.

CoTpyaHnuecTBo:

IIOHMMAaTh U HUCHOJb30BATh MPEUMYLIECTBA KOMAHIHOW U MHAWBUIYaJIbHOW pabOThI MpU
pemieHnH y4eOHBIX 3aJay; MPUHUMAThH 11€Jb COBMECTHOM NEsTEIbHOCTH, IJIAHHUPOBAThH
OpraHM3ali0 COBMECTHOW paboThl, pacrpenensiTh BHAbI padOT, JOroBapUBaThC,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001aTh MHEHUS! HECKOJIBKUX JIFOCH;
y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CykJeHHs, OOMEH MHEHHUH, «MO3TOBbIE
LITYPMbI» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JIEHCTBUS C
JAPYTUMH 4I€HAaMH KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIAa B OOIIMHA MPOAYKT 1O
KpUTEpUsIM, c(HOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

3) Vuusepcanvuvie pezynamuensie Oelicmeus, 0becneuusaom QopMuposanue CMviC08biX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHU 3a/1a4M, BHIOUPATh CIOCO0 peleHus ¢ y4€ToM
HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI pelIeHuil ¢ y4éToM HOBOW MH(pOpMAaLIUH.

CaMOKOHTPOJIBb:

BJIaJIETh HABBIKAMU MO3HABATEJIbHOM pedIeKCHN KaK OCO3HAHMSI COBEpPIIAEMBIX JeHCTBUI
U MBICIIUTENIBHBIX TPOLIECCOB, MX PE3YJbTaTOB; BJIaJeTh CIOCOOAMHU CaMONPOBEPKH,
CaMOKOHTPOJIS ITPOLIECcca U pe3yJIbTaTa PEeIeHNs: MaTeMaTHUECKON 3ajauu;

MIPEIBUJIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IIPM PEIIEHUU 3a7add, BHOCHUTH
KOPPEKTHBBI B JIESTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAaWICHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yiabTaTa Ied M YCIOBUSAM, OOBACHATH IPUUYUHBI
JTOCTHIKEHUS WM HEIOCTUIKEHHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.



HNPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBatrh NOHATUAMU: TOUKA, IPSAMAas, INIOCKOCTb.

[IpyMeHSTh aKCHOMBI CTEPEOMETPUHM U CICACTBHS M3 HHUX IPU PELICHHH TeOMETPHYCCKUX
3a/1a4.

OrnepupoBaTh MOHATHSIME: NaPaIICIbHOCTh U MEPICHANKYISIPHOCTD IPSMBIX U ITIOCKOCTEH.

KrnaccuduuupoBars B3auMHOE pacIiojiOKEHUE MPSIMBIX U TIOCKOCTEH B IIPOCTPAHCTBE.

OrnepupoBaTh MOHATUSIMU: ABYTPAHHBIN YTOJl, TPAaHU JIBYTPAHHOI'O yIiia, peOpo JBYTPaHHOTO
yIJia; IMHEWHBIN YroJl JBYTPAaHHOTO YIJIa; TPajayCHas Mepa JABYTPaHHOTO yrJa.

OrepupoBaTh TOHATHSIMH: MHOTOIPAaHHUK, BBIIYKJIBIA M HEBBINYKJIBI MHOTOIPaHHHK,
9JICMCHTBI MHOI'OI'paHHUKA, HpaBI/IJIbHBIﬁ MHOTI'OrpaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHIBI MHOTOTPaHHUKOB (NUpaMHIa; HPH3Ma, MPSIMOYrOJIbHBIH
napaiesienumne, Kyo).

KitaccuuuupoBaTh MHOTOIPaHHHKH, BBIOMPAsk OCHOBAaHHS sl Ki1acCU(BHUKAIMK (BBITYKIIbIC
MW HCBLIITYKJIBIC MHOI'OI'PAaHHUKH; IMPAaBHUJIbHBIC MHOTOTPAHHUKHU; NPAMBIC W HAKJIOHHBIC IIPHU3MBI,
napajuIeIICUIIC/IbI).

OHepI/IpOBaTI) IMOHATHUAMU: CCKYyIIasd IMJIOCKOCTb, CCUCHNEC MHOI'OIPAaHHUKOB.

OOBSCHATH MPUHLIUITBI TOCTPOCHUSI CEUCHUI, HCIIONIB3Ysl METO/I CIICIOB.

CTpOI/ITI) CCUCHUA MHOI'OIrPAaHHHUKOB MCTOAOM CJICAOB, BBIIIOJHATH (BI)IHOCHBIG) IIJIOCKHEC
YEPTEIKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y.

Pemarsn 3ala4Yi Ha HaXO0XJICHUEC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM WKW aJIrOpUuTMam,
HPUMEHSISI U3BECTHBIC aHATUTHYSCKUE METO/IbI IPH PEIICHUHU CTAHAAPTHBIX MaTEMAaTHYCCKHUX 33124
Ha BBIYUCJICHUC paCCTO?IHI/If/'I MCXKAY ABYMA TOYKaMH, OT TOYKHU OO HpﬂMOfI, OT TOYKH 10 IIIIOCKOCTH,
MEX]y CKPELIMBAOIMUCS IPSMBIMHU.

Pemarsn 3ala4Yi Ha HaXO0XJICHUEC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM WKW aJIrOpUuTMam,
HPUMEHSISI U3BECTHBIC aHATUTHYCCKHE METOIbI TPH PEIICHUHU CTAHAAPTHBIX MaTEMAaTHYCCKHX 3324
Ha BBIYHUCICHHUC YITIOB MCXKAY CKPCIIHUBAIOIIMMHUCA MPAMBIMH, MCKIAY HpHMOﬁ U IINIOCKOCTBIO,
MEKIY IIOCKOCTSIMHU, IBYTPaHHBIX YTJIOB.

Boruucisate 00BEMBI U TIJIOMIAINM TTOBEPXHOCTEH MHOTOTPAHHUKOB (MPU3Ma, MUpaMUIa) C
NpUMEeHEHHEM (OPMYIT; BBIUMCIATH COOTHOILCHHS MEXKIY IUIOLIaIsIMH ITOBEPXHOCTEH, 00bEMaMu
HO)IO6HBIX MHOT'OT'paHHUKOB.

OmepupoBaTh TOHSTHUSMH: CHUMMETPUS B TPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTB
CUMMETPUU; UEHTP, OCh U TUNIOCKOCTh CHMMETPHH (PUTYpHI.

W3Bnekarh, mMpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH MH(MOPMALUIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX UTypax, NPeACTaBIECHHYIO Ha YEPTEKaxX U pUCYHKaX.

[lpumeHsaATh reomeTpudeckue (akThl Uil pEIIeHHS  CTEPEOMETPHUYECKHX  3ajad,
MPENOJIararoluX HECKOJIbKO IIAroB PpEIICHHS, €CJM YCIOBHS TNPUMEHEHUS 3aJaHbl B SBHOU
dbopme.

[IpuMeHATH TpOCTEHIINE IPOTrpaMMHBIE CpPEACTBA W AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI IIPU PEIICHUN CTEPEOMETPUUESCKHX 3a/1au.

[IpuBoguTE mpUMEPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOAE U IKU3HH,
pacno3HaBaTh NPOSIBIICHNUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh TOJNydEHHBIE 3HAHUS HA MPAKTHKE: AHAINW3UPOBATH PEANBHBIE CUTyallMd |
NPUMEHSATh ~ W3YYCHHBIE  TIOHSATHS B MPOIECCe  TOWUCKAa  PEIICHHsS  MaTeMaTHYECKH
copMyIMPOBAHHON TMPOOJIEMBI, MOJCIUPOBATh pPEATbHBIC CHTYallMH Ha S3bIKE TCOMETPHH,
UCCJIEI0BAaTh TMOCTPOCHHBIE MOJETH C HCIIOJIb30BAHUEM T€OMETPHUYECKHX IOHSATHH H TEOpeM,
anmapaTa anreOpbl; pemiath MPaKTUYECKUE 3a/1a4d, CBSI3aHHBIC C HAXOXKICHUEM TI'€OMETPUYECKUX
BEJINYMH.

11 KJIACC



OnepupoBaTh MOHATUSAMH: IMIMHIPUYECKAs MMOBEPXHOCTb, 00pa3yloMe HUIMHAPUIECKOM
MOBEPXHOCTH; LWIMHJIpP, KOHHUYECKash MOBEPXHOCTh, OOpa3yioulye KOHUYECKOH IOBEPXHOCTH,
KOHYC; cpepruecKasi TOBEpXHOCTb.

Pacnio3naBath Tena BpaieHus (HUIMHAP, KOHYC, cdepa U map).

OOBACHATH CrIOCOOBI MOYYESHHUS TEJ BPAILICHUS.

KnaccudunupoBars B3auMHOE pacnofioskeHue cepbl U MI0CKOCTH.

OmnepupoBaTh MOHATUSAMH: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTA, BBICOTA CETMEHTA;
IapOBOI CJI0M, OCHOBaHHUE IIAPOBOTO CJIOSI, BBICOTA HIAPOBOTO CIIOSI; IIAPOBOM CEKTOP.

Berancnsate 00bEMBI U IIJIOMAAM TIOBEPXHOCTEH TEN BpAIIECHUS, T€OMETPUUYECKUX TEII C
pUMEHEHHEM (HOPMYIL.

OmnepupoBarh MOHATUSMHU: MHOTOI'PAaHHHK, BIIMCAHHBIN B Cepy U OMHMCAHHBINA OKOJIO CheEphI;
cdepa, BiucaHHasi B MHOTOTPaHHUK UJIM TEJIO BpAIllCHHUS.

BbIUuCIIATE COOTHOMIEHHS MEXTy TUTOIIASIMH [TOBEPXHOCTEH M 00bEMaMU TOJOOHBIX TEII.

N300paxaTts uszydyaemble GUTYpbl OT PYKHM U C NPUMEHEHHEM MPOCTBIX YEePTEKHBIX
MHCTPYMEHTOB.

BobInonHATE (BBIHOCHBIE) IMJIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBepXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEIl BPAIICHUSI.

W3Bnekarb, MHTEPHIPETUPOBATH M MPEOOPa30BBIBATE HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMONHATE 1EHCTBHS CIIOKEHHSI BEKTOPOB, BEIYUTAHUSI BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMH OHU 00JIaalOT.

[TpuMeHsTH MPaBUIIO ApaIUICIICTUIIE A,

OnepupoBarh TMOHATUSMU: ACKAPTOBHI KOOPJAWHATHI B TMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpAa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrol MEXIY BEKTOPaMH, CKasIPHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cymMMy BEKTOPOB M NPOW3BEICHHE BEKTOpPAa HA YHUCIIO, YrOJ MEXIY BEKTOpaMH,
CKaJISIpHOE MPOU3BECHIE, PACKIIAIbIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh MIIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOW CHCTEME KOOPMHAT.

[IpumensaTs reomerpuueckue (GaxkThl A pEIIeHUs  CTEPEOMETPHUYECKUX  3ajad,
MPEIOIarafolinX HECKOJIbKO IIarOB PEUICHUs, €CIH YCIOBHS NPUMEHEHHs 33JaHbl B SIBHOU
dbopme.

Pemrate mpocreiimme reoMeTpuyeckue 3aJadd Ha NMPHUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemrate 3amaum Ha JIOKa3aTENbCTBO MAaTEMaTHYECKHUX OTHOIICHWA W HAaXOXKJICHUE
reOMETPHUECKUX BEIMYMH IO oOpaslaM WIM JIrOpUTMaM, MPUMEHssS H3BECTHbIE METOIbl MpHU
peIIeHNH CTAaHJAPTHBIX MATEMAaTHUYECKUX 3a/1a4.

[IpuMeHsATH mNpoCTEHIIMe MpOrpaMMHbBIE CPEICTBA M  3AJNEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI TIPU PEIICHUHU CTEPEOMETPHUECKIX 3ajad.

[IpuBoauTh, mpUMeEphl MaTeMaTHMYECKUX 3aKOHOMEPHOCTEH B MpPUPOJE U  JKU3HH,
pacrio3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUHN B HCKYCCTBE.

[IpuMeHATh MONyuyeHHBbIE 3HAHMA HA TNPAKTUKE: aHAJIM3UPOBATh pealibHble CHUTyallud |
NPUMEHSITh  HM3YYCHHBIE TOHATHS B TpoIlecce  TIOMCKAa  PEHICHHsS  MaTeMaTHYeCKH
c(OpMyYNIHPOBaHHONW MPOOJIEMBI, MOJICIMPOBATh peajbHbIE CHUTyallUd Ha S3bIKE TIE€OMETpPUH,
WCCIIEIOBAaTh ITOCTPOSHHBIE MOJIENH C HWCIOJIB30BAHUEM TEOMETPUYECKHX TIOHITHH H TEOpeM,
amnmapara anreOphl; pemarb MPaKTUYECKUe 3a/laud, CBA3aHHBIE C HAXOXKJICHHEM I€OMETPUYECKUX
BEJTMYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

HaumenoBanue
Ne KoanuecTBO
pa3esioB U TeM
n/n 4acoB
NPOrpamMMbl
BBenenue B 10
CTEPEOMETPHUIO

OcHoOBHOE co/lep:KaHue

OCHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
[IpaBumna n300pakeHus: Ha PUCYHKAX:
1300pakeHus MJIOCKOCTE!, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka.
[TonsaTus: nepecekarouuecs MmiIOCKOCTH,
HEepPEeCEKaIOINecst IPIMasi U INIOCKOCTb.
3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHNe MHOTOTPAaHHUKOB Ha
PUCYHKaX, Ha IPOCKIIMOHHBIX YEPTEKAX.
HauanbHble cBefieHns 0 KyOe U mUpamMHu/e,
UX pa3BepTKU

u Mozenu. CedyeHnss MHOTOTPaHHHUKOB.
[TonaTue 06 akcHOMaTHYECKOM
MOCTPOSHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUH U CIEJCTBUS U3 HUX.

PCSYJIbTaTbI AEeATECJIbHOCTH

AKTyanu3upoBaTh (pakThl 1
METO/bI INITAHUMETPUH,
pEJIEBaHTHBIE TEME.
[Tony4ats npeacTaBiaeHus o
MPOCTPAHCTBEHHBIX (pUTypax,
pa3bupatb npocTenime
IIpaBuUJia U300paKEHUsI TUX
¢buryp. N306paxats npsamyro
U TUIOCKOCTb Ha PUCYHKE.
Pacnio3znaBath
MHOT'OTpaHHUKH, TUPaMUY,
KyO, Ha3bIBaTh MX 3JIEMEHTHI.
Henats pucyHok Kyo0a,
MUPaMU/Ibl, HAXOJAUTh
OIMOKY B HEBEPHBIX
n300pakeHUsIX. 3HAKOMUTBCS
C CEYEHUSIMHU, C METOJIOM
CJIEJIOB; MCIIOIb30BaTh IS
MIOCTPOEHHUS CEYEHUS METO]T
CJIEJIOB, KPAaTKO 3allUChIBATh
1aru NOCTPOEHUS CEUECHHUS.
PacnioznaBaTh BuJ ceueHUs U
OTHOILIEHHH, B KOTOPBIX
ceueHue JenuT pedpa kyoa,
HAXOJUTh IJIONIAJAb CEYCHHUSI.
Hcnonb3oBate nogodue npu
pellIeHnH 3a1a4 Ha
IMOCTPOEHUE CEUEHHU.

OneHovHEIEe
npoueaypbl




[Tpsimble ¥ IIIOCKOCTH
B IIPOCTPAHCTBE.
ITapaieapHOCTD
HPSIMBIX U IIJIOCKOCTEMN
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B3anMHOe pacnonokeHue npsmbIx B
IIPOCTPAHCTBE: IIepeceKaroIuecs,
napajulesibHble U CKPEIIHBAIOIINECS
npsiMble. [lapannenbHOCTh IPSAMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
napasJiesibHble IpsMble B IPOCTPAHCTBE;
[apajIeIbHOCTb TPEX MPSIMBIX;
napajiesIbHOCTh IPSAMOM U MIIOCKOCTH.
VYTIIbl ¢ COHANpPaBIEHHBIMU CTOPOHAMU;
YroJl MEXAY NPSMBIMHU B IIPOCTPAHCTBE.
[TapamienbHOCT IIIOCKOCTEN:
NapajuleNIbHbIE IIJIOCKOCTH; CBOMCTBA
MapajuIeIbHbIX IIOCKOCTEM.
[Ipocreiime npocTpaHCTBEHHbIE PUTYPBI
Ha MJIOCKOCTH: TETPadIp, KyoO,
napajuieJIenuInen; IOCTPOCHUE CEYEHUM.

3HAKOMUTHCS C
AKCHOMATUYECKUM
MIOCTPOCHUEM CTEPEOMETPHH,
C aKCHOMaMH CTEPEOMETPUH
U CJICJICTBUSIMHU U3 HHX.
NnnroctpupoBaTh aKCUOMBI
PUCYHKAMHU U IPUMEpPaMU U3
OKpYXKaroIliel 00CTaHOBKH.

AKTyanu3upoBaTh (pakThl 1
METO/1blI IIJITAHUMETPUH,
peleBaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUH.
[Tepeuncnarb BO3MOKHbBIE
CIOCOOBI PACIIOIOKEHUS IBYX
IPSIMBIX B IPOCTPAHCTBE,
WJUTFOCTPUPOBATH UX HA
npumepax. [laBatp
onpeneIeHue
CKPEIINBAIOIINXCS TPSIMBIX,
(bopMynHupoBaTh MPU3HAK
CKPEIINBAIOIINXCS IPSIMBIX U
IIPUMEHSTH €r0 IIPHU PELICHUN
3amad. PacriozHaBaTh IpusMmy,
Ha3bIBaTh €€ JJIEMEHTHI.
Crpouth cedeHus MpuU3Mbl Ha
TOTOBBIX YEPTEkKaX.
[Tepeuncnars BO3MOKHbBIE
CHoco0bl B3aUMHOTO
pacnoIokKeHUs MPSIMOHN U
IIJIOCKOCTH B IIPOCTPAHCTBE,
MIPUBOJIUTH
COOTBETCTBYIOIIUE IIPUMEPHI
W3 peaIbHOM )KU3HH.

JlaBatb onpeneneHue

Kontposbnas
pabora 1o
TEME




MapajuIeIbHOCTU MPSIMON U
mockoctu. opmynupoBaTh
MpU3HAK NapauIeTbHOCTH
MPSAMOM U TJIOCKOCTH,
YTBEPKACHHUE O MPAMOI
MepeCceUeHUs ABYX
MJIOCKOCTEH, MPOXOISALINX
4yepes NapajuleibHble
npsmbie. Pemars
IIPAKTUYECKHE 3a/1a4M Ha
MOCTPOCHUE CEUCHUI
MHOrorpaHHuka. OObsCHATD
CIIy4au B3aUMHOTO
pacIoNa0KeHUs MIOCKOCTEM.
JaBaTh omnpeneneHue
NapauleIbHBIX TIOCKOCTEN;
MPUBOJUTH IPUMEPHI U3
peanbHOW KU3HU U
OKpYXaroIliei 00CTaHOBKH,
WUTIOCTPUPYIOIIHE
MapajueIbHOCTh MIOCKOCTEN.
Hcnons3oBate Npu3HaK
napauieTbHOCTH ABYX
IIOCKOCTEM, CBOMCTBA
napauIeTbHBIX TUIOCKOCTEN
IIpU pElICHNH 3a]a4 Ha
noctpoenue. OOBACHATH, UTO
Ha3bIBACTCS MapaJIICIbHBIM
MPOEKTUPOBAHUEM U KaK
BBITIOJTHSIETCS
MpOeKTUpOBaHUEe (HUTYp HA
IJI0CKOCTh. M300pakats B
napajuIeNTbHON MPOEKIINH
pa3IMyHble T€OMETPHUUECKHE




[IepnieHAUKyYIAPHOCTH
MPSIMBIX U IIJIOCKOCTEH
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[lepneHIMKyYIAPHOCTD NPAMOU U
IJIOCKOCTH: TIEPIEHAUKYJIIPHBIE IIPSMBbIE B
IIPOCTPAHCTBE, MPSMBIE NapaJUICIIbHbIC U
NIEPIEHIUKYJIAPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPIEHIUKYISIPHOCTH IIPIMOMN U
IJIOCKOCTH, TEOPEMA O MPSIMOU
MEPIEHIUKYISIPHON MIJIOCKOCTH.
[TepnieHquKyIAp U HAKIIOHHBIE!
pacCTOsIHUE OT TOYKH [0 MJIOCKOCTH,
paccTostHue OT NMPSMOU 10 MIIOCKOCTH.

¢burypsl. MoaenupoBarb
peabHbIC CUTYAIlMU Ha SI3bIKE
r€OMETPUU, UCCIIEI0BATH
MOCTPOEHHBIE MOJENH C
HCII0JIb30BaHUEM
FEOMETPUYECKUX TTOHATUM.
Hcnonb30Bath Npu pelieHuH
3a71a4 Ha MOCTPOCHHUE
CEUCHUM TTOHATHE
MapajuieIbHOCTH, IPU3HAKHU U
CBOMCTBA MapaieIbHbIX
MPSIMBIX HA TJIOCKOCTH.

AKTyanu3upoBaTh (pakThl 1
METO/Ibl IIJITAHUMETPUH,
peleBaHTHBIE TEME,
IIPOBOAUTDH aHAJIOTHH.
OOBACHATH, KaKOH yToJ
Ha3bIBAETCS YIJIOM MEXKIY
MIEPECEKAIOIIMMUCS
IPSIMBIMH,
CKPEIIMBAOIIMMUCS
MPSAAMBIMU B IIPOCTPAHCTBE.
[laBaTh onpeneneHue
NEPIEHIUKYIISPHBIX TPSIMBIX
U IIPSIMOH,
MEPIEHANKYIIAPHON K
mIockocTy. Haxoauts yriisl
MEXIY CKPELIUBAOIIUMUCS
MpsIMBIMU B KyOe U
nupamuze. [lpusoauts
IIPUMEPBI U3 PEATbHOMN )KU3HU
U OKpYyXaroleil 00CTaHOBKH,
WJUTFOCTPUPYIOIIHE
NEePIEHIUKYIISIPHOCTD




IIPSIMBIX B IPOCTPAHCTBE U
NEPIEHAUKYJIIPHOCTD
IIPSIMOM K IIJIOCKOCTH.
@opMyIMpPOBaATh NIPU3HAK
NEPIECHIUKYJIIPHOCTH
IIPSIMOM U TUIOCKOCTH,
IIPUMEHATH €r0 Ha IPAKTHUKE:
OOBSICHATD
HEepIEeHINKYIAPHOCTh pedpa
Ky0a 1 JuaroHajiu ero rpaHu,
KOTOpasi €ro He CONEPIKHUT,
HaxOJUTh JUIMHY JUArOHAIN
KyOa. BeruucisaTh BHICOTY
IIPaBUJILHOM TPEYTOIbHOU U
MPaBWIbHOMN
YETBIPEXYTOJIBHOW MUPAMU/T
1o jayuHaMm pebep. Pemats
3a/1a4y Ha BBIYMCIICHHUS,
CBSI3aHHBIE C
MEPIEHAUKYIIIPHOCTBIO
IIPSAMOM U INIOCKOCTH, C
WCIIOJIb30BAaHUEM IIPH
PELIEHNH TUIAHUMETPUUECKUX
(haKTOB ¥ METOJIOB.
OOBACHATH, UYTO HA3bIBAIOT
MEPIEHIUKYISIPOM U
HAKJIOHHON W3 TOYKH K
IIJIOCKOCTH; TIPOEKINEN
HAaKJIOHHOM Ha IUIOCKOCTb.
OOBSICHSTH, YTO HA3bIBACTCS
pacCTOsTHUEM: OT TOYKH 10
IIJIOCKOCTH; MEXIY
HapajuIeIbHBIMU
IIJIOCKOCTSIMU; MEXKIY MPSMOU




4

Vel MeXIy
OPSAMBIMU U
IJIOCKOCTAMU
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VYTIIbl B IPOCTPAHCTBE: YIOJI MEXKAY
MIPSIMON U TUIOCKOCTBIO; ABYIPAaHHBIN YToOJI,
JIMHEWHBIN yroJl ABYTPAHHOIO yTJa.
[lepneHIUKYNSPHOCTD MJIOCKOCTEN:
MIPU3HAK NEPIEHIUKYISIPHOCTHA ABYX
mrockocreit. Teopema o Tpex
NEPHIEHIUKYIISIPaX.

Y MapaijieIbHON e
TUIOCKOCTBIO; MEXKIY
CKPELMBAOILUMUCS
HPSMBIMH.

HaxonuTe 3TH paccTosiHus B
MPOCTHIX CIIydasix B Kyoe,
nupamue, npusMe.
MopenupoBaTs peajlbHbIE
CUTYallUU Ha A3bIKE
reOMETPHH, UCCIIeI0BATh
HOCTPOCHHbIE MOJIENH C
UCTIOJIb30BaHUEM
reOMETPUUYECKUX MOHATHIH.
Hcrnons30Bath Npu pelIeHUN
3ajJ]a4y Ha [MOCTPOEHHE
ceuenuii reopemy Iludaropa,
CBOMCTBA NMPSIMOYTOJIbHBIX
TPEYTOJILHUKOB.

AKTyanusupoBath (akThl U
METO/Ibl IJITAHUMETPUH,
pEJIeBaHTHBIE TEME,
IIPOBOAMTH aHaioruu. /laBaTh
OIpENIETICHUE YIIIa MEX Y
IIPSAMOM U IIOCKOCTBIO,
(bopMyIUpOBaTh TEOPEMY O
TpeX NEPIEHIUKYIIpax nu
00paTHYIO K HEM.

Haxoauts yron mexny
MIPSIMOM M TNIOCKOCTBHIO B
MHOT'OTPaHHUKE, PACCTOSIHUE
OT TOYKH JI0 NPSMOM Ha
IJIOCKOCTH, UCIIOJIB3YS
TEOpPEMY O Tpex
NEPIEHIUKYIIApax.

Kontponbnas
pabota no
TeMe




[IpoBonuTh Ha yepTeEXKE
NEePHEHAUKYIISIP: U3 TOUKH Ha
MPSAMYIO; U3 TOYKH Ha
IJIOCKOCTH. /{aBaTh
OnpeieJICHUuE ABYTPAaHHOTO
yrja H €ro 3JIEMEHTOB.
OOBSICHITH PaBEHCTBO BCEX
JIMHEVHBIX YIJIOB
JIByrpanHoro yria. Haxonuts
Ha YepTexKe ABYTPAHHBIN yrol
npu pedpe nupaMubl,
MIPU3MBI, TApAJIJICIICTIUITE IA.
[aBatb onpeneneHue yria
MEXKY TIIOCKOCTSIMU. JlaBaTh
onpeneseHue u
(bopMyIMpPOBAThH MPU3HAK
B3aUMHONEPIEHAUKYIISPHBIX
IIJIOCKOCTEM.

Haxonuts yriel mexny
MJIOCKOCTSIMU B KyO€ U
nupamue.

Hcrnonb30Bath Npyu peLIEHUN
3a/1a4 OCHOBHbBIE€ TEOPEMBI U
METO/IbI TITTAHUMETPHH.
MopenupoBaTh peajibHbIE
CUTYaIlH Ha SI3bIKE
r€OMETPUH, UCCIIEI0BATh
MMOCTPOEHHBIE MOJICTTH C
HCII0JIb30BaHUEM
TEOMETPUUECKUX TTOHATHM.
Hcnonb3oBath Npu pelieHun
3aJ1a4 Ha IOCTPOEHUE
CEYEHUM COOTHOLIEHHUS B
MPSIMOYTOJIbBHOM




TPEYTOJIbHUKE.

MHororpaHHUKH
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[loHsiTE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOI'PAaHHUKH; Pa3BEpPTKa
MHororpansuka. [Ipusma: n-yroiabHas
IIPU3Ma; TPAaHU U OCHOBAHHUS ITPU3MBI,
npsiMasi ¥ HaKJIOHHAs PU3MBbL; OOKOBas U
II0JIHAsl TOBEPXHOCTD IIPU3MBI.
[Tapamienenunen, IpsMOYTOJIbHBIN
HapajuleJICIUIE] U €ro CBOMCTBA.
[Iupamuna: N-yrosnbHas nupammuaa, rpaHu
1 OCHOBaHUE NMUPaMU[Ibl; OOKOBast U
I10JIHAsl TOBEPXHOCTh MUPAMU/IBL;
IIpaBWIbHASA U yCEYCHHAs IUPaMUA.
DneMeHTHI NPU3Mbl U TUPAMUJIBIL.
IIpaBuiIbHBIE MHOTOIPAaHHUKHU: TOHATHE
[IPaBWJIBHOI'O MHOTOTPaHHUKA; PaBUIIbHAS
IIpU3Ma U NpaBUjIbHAs MUPaMULA;
MpaBWIbHAs TPEYroibHas MUpaMua u
MIPAaBUIIBHBIN TE€Tpasap; KyoO.
[IpencraBnenue o MpaBUIIBHBIX
MHOTOTpaHHHUKAaX: OKTa’p, NOAEKadIp U
ukocadip. CuMmmeTpus B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIIBHO TOUKH, NPSMO,
IJIOCKOCTH. DJIEMEHThl CHMMETPUH B
NUpaMHIax, napauieenunenax,
MPaBWJIbHBIX MHOTOTPaHHHUKAX.
Brruncnenue 371€MEHTOB MHOTOTPaHHHUKOB!
pebpa, nuaronanu, yrisl. [1momasns
OOKOBOI TOBEPXHOCTHU U MOJTHOMN
MOBEPXHOCTHU MPSIMON MPU3MBI, TUIOIIAh
OCHOBaHHUH, TeopemMa 0 OOKOBOI
ITOBEPXHOCTH MPsIMOM npu3Msbl. [momans
OOKOBOI TOBEPXHOCTHU M MOBEPXHOCTHU

AKTyanu3upoBaTh (pakThl U
METO/Ibl IIJITAHUMETPUH,
pEJIEBAHTHBIE TEME,
IIPOBOAUTH aHajioruu. /{aBaTh
oIpezeiieHue
napajuiesenunesaa,
pacro3HaBaTbero BUIbI U
u3y4aTb CBOMCTBA. JlaBaTh
OIpeECIICHUE TUPAMU/IBI,
pacrno3HaBaThb BHUJIbI
nupamu, GopMyJIupoBaTh
CBOIicTBa pedep, rpaHei u
BBICOTBI ITPaBUJIBHON
nupamuasl. Haxoaute
IUIOLIAb IIOJIHOU U OOKOBOM
MIOBEPXHOCTU MUPAMHU/IBL.
[laBaTh onpenencHue
YCEYEHHOW NMUPaMHU/IBI,
Ha3bIBaTh €€ DJIIEMEHTHI.
PopMyJIMPOBATE TEOPEMY

0 IUI0IIA 1 OOKOBOM
ITOBEPXHOCTHU ITPABUIIbHOMN
YCEUEHHOW MUPAMULBI.
Pemrate 3agaun Ha
BBIUHCJICHNE, CBA3aHHBIE C
NUpaMHJIaMu, a TaKXKe 3a7auu
Ha TIOCTPOEHUE CEUEHUH.
[aBaTh onpeneneHue
IIPU3MBI, PACIIO3HABATh BUbI
pU3M, U300pakaTh IPU3MBI
Ha yepTexe. Haxonute
IUIOMAAb IIOTHON YIIU
OOKOBOI TOBEPXHOCTH

Kontponbnas
pabora 1mo
TEME




O0BEMBI
MHOTOTPaHHHKOB

NpaBHJIBHOW MUPaMHU/IBI, TEOPEMA O
TUTOIIA OOKOBOM MOBEPXHOCTH
YCCUCHHOM MUPaMUIBL.

[Tonsitue 06 o6beme. OOBEM MUPaMUIBL,
MIPU3MBI.

MIPU3MBI.
N3ydars COOTHOLIEHUS
Diinepa ni1s yucia peoep,
IpaHel U BepIIUH
MHOrorpaniuka. Mzy4yars
BH/JIbI IPABUIIBHBIX
MHOT'OTPAaHHUKOB, UX
Ha3BaHMSI U KOJIMYECTBO
rpaHen.

N3yyaTe cuMMeETpHIO
MHOI'OTPaHHUKOB.
OOBACHATH, KAKHE TOYKH
Ha3bIBAKOTCS
CUMMETPUYHBIMU
OTHOCHUTEJIBHO JaHHOM TOYKH,
IIPSAMOM WIIH INIOCKOCTH, YTO
Ha3bIBAIOT LEHTPOM, OCBIO
WM IIJIOCKOCTBIO CUMMETPUHU
¢burypsl. [IpuBoauTtsb
MIPUMEPBI CHMMETPUYHBIX
buryp B apXuTeKType,
TEXHHKE, IPUPOJIE.
MopenupoBaTh peajibHbIE
CUTYalluH Ha SI3bIKE
reOMETPUHU, UCCIIE0BATh
MIOCTPOEHHBIE MOJIEINN C
HCII0JIb30BaHNEM
T€OMETPUYECKUX TTOHSATHU,
UCIOJIb30BaTh MOJ00He
MHOTOTPaHHHUKOB.

AKTyanu3upoBath (akThl U
METO/IbI TUITAHUMETPHH,
pENEeBaHTHBIE TEME.
OOBSICHSTH, KAK H3MEPSIOTCS

KontponbHas
pabota o
TeMe




00BEMBI TeJ, TPOBOAS
aHAJIOTHIO C U3MEPEHUEM
IJI0IAJIeH MHOTOYTOJIbHUKOB.
@opMyJIMPOBATH OCHOBHBIE
cBoOMCcTBa 00beMOB. M3y4ars,
BBIBOAHTH (hOpMYIIBI 00beMa
MIPSIMOYTOJIBHOTO
napajuiesenunena, IpusMsl 1
nupamMupl. Berauciiats
00BeM NPU3MBI U TUPAMUJIbI
10 MX 3JIEMEHTaM.
[TpumensTh 00bEM 11
peLIeHUs] CTEPEOMETPUUYECKUX
3a]1a4 U JUI HaXOXKACHUS
r€OMETPUUYECKUX BEJTUYMH.
MopennpoBaTh peajibHbIE
CUTYyallH Ha SI3bIKE
reOMETPUHU, UCCIIEI0BATD
IIOCTPOEHHBIE MOJEIN C
HCIIOJIb30BaHUEM
reOMETPUYECKUX MOHSATHUM.
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IToBTOpeHwue:
CEYCHU, PACCTOSHUS
U YTJIBI

ITocTpoeHne ceyeHuii B MHOIOTPaHHUKE.
Beluncnenue paccTosHAN: MEXY IBYMsI
TOYKaMU, OT TOYKHU JO NPSAMOH, OT TOUYKHU
J10 TUTIOCKOCTH; MEXKy KPEINBAFOIIMMUCS
MIPSIMBIMU.

Brrunciienue yrios: MeXIy
CKPELIUBAIOIIUMUCS IPSIMBIMU, MEKIY
MPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX
YIJI0B, YIJIOB MEXKY IUIOCKOCTSAMM.

Crpouts ceueHue
MHOT'OIPaHHUKA METOJ0M
cienoB. JlaBaTe onpeneineHue
PACCTOSIHUS MEXKIY
¢urypamu. Haxonuts
PACCTOSIHUE MEXKIY
napajuleJIbHbIMU
IJIOCKOCTSIMU, MEXTY
IIJIOCKOCTBIO U NapaJlIeIbHON
el IPSIMOM, MEXK Y
CKPEILIUBAOIIMMUCS
npsiMbIMU. CTPOUTH
JIMHEUHBIN YroJl ABYTPAHHOIO

Kontponbhas
pabota o
TeMe




yria Ha 4yepTexe
MHOT'OIPaHHUKA U HAXOJIUTh
ero BeninuuHy. Haxoaurtob
YTJIbI MEXTY TIIOCKOCTSIMU B
MHOTOTpaHHUKAX.

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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11 KUIIACC

HanmeHnoBanme
Ne Kosn4yecrBo OueHovHble
pa3/iesioB M TeM OcHOBHOE co/iep:KaHue Pe3yabTaThl 1eITEIbHOCTH
n/n 4acoB Nnpoueaypbl
NPOrpamMmbl

Cdepa u map: LHeHTp, paanyc, TuaMeTp; AKTyanusupoBath (akThl U
IO/ TOBEPXHOCTH chephl. B3auMHOE  METO[IbI ITITAHUMETPHH,
pacnosoxxeHue cepsl U MI0CKOCTH; peJieBaHTHBIE TEME,
KacarenbHasl INIOCKOCTh K cepe; IIomaas MPOBOAUTh aHAIOTHH. JlaBaTh
cthepnl. U3o0pakeHue cdepsl, 1mapa Ha omnpenenaeHus chepsl U mapa,
wiockoctu. CeueHus mapa. uX [EHTpa, paanyca,
Hunuaapuyeckas MOBEPXHOCTb, nuametpa. Onpenensits
oOpa3yroue HUIMHIPUYECKON chepy Kak Gurypy BpamieHus
MMOBEPXHOCTH, OCh IMIHHIPHUUECKON OoKpyxHocTH. MccnenoBathb
moBepxHOCTU. [[WmHIp: OCHOBAaHUS U B3aMMHOE PACIIOJIOKECHHE
OO0KOBas MOBEPXHOCTh, 00Pa3yIoIasi U 0Ch; = CQepbl U MIOCKOCTH, IBYX
TUTOIIAh OOKOBOH M MOJTHOM MOBEPXHOCTH. = cep, WILTFOCTPHUPOBATH 3TO
N306paxkenne nuIuHApa Ha MIOCKOCTH. Ha YepTekax U PUCYHKaXx.
Pa3Beprka mumuaapa. Cedenus mwmHapa ~ OopMyIHpoBaTh

1 Tena BpameHus 12 (TITOCKOCTHI0, MApaNTIENbHON HITH ompezeNieHne KacaTelbHOM

MEePIEeHIUKYISIPHON OCH LIMJIMHAPA).
Konnueckast moBepxHOCTb, 00pa3yromye
KOHUYECKO! MOBEPXHOCTHU, OCh U BEPILIMHA
KOHMYecKoi nosepxHoctu. Konyec:
OCHOBaHUE U BepIINHa, 00pa3yromas u
0Cb; IIJI0II[ab OOKOBOM M IOJIHOMH
ITOBEPXHOCTHU. Y CEYEHHBIN KOHYC:!
o0pa3yromiye 1 BbICOTa; OCHOBAHUS U
00KoBas MOBepXHOCTh. M300paxeHue
KOHYCa Ha INIOCKOCTH. Pa3BepTka KoHyca.
Ceuenus koHyca (IIJIOCKOCTBIO,
NapajuieIbHOM OCHOBAHMIO, U MJIOCKOCTBIO,
MPOXOSAIICH Yepe3 BEPIINHY).
KomOuHanus ten BpameHus u

IJIOCKOCTH K cdepe, CBOMCTBO
U TMPU3HAK KacaTeabHON
IJIOCKOCTH. 3HAKOMUTbCS C
re0/1e3MYeCKMMHU JIMHUSAMU Ha
chepe.

OOBACHATD, UTO HA3BIBAIOT
[IWIMHAPOM, Ha3bIBAaTh €TO
anemMeHTsl. M3y4ars,
OOBSICHATB, KaK TIOJTYIUTh
WIMHAP ITyTeM BpalleHUs
NPSIMOYTOJTBHUKA.

BbIBOAMTE, UCTIONB30BATH
(bOpMYITBI TSl BEIYMCIICHUS
Ioaau 6OKOBOM




MHOT'OTPaHHUKOB. MHOTOIpaHHUK,
OIMCAHHBIN O0KOJIO cepsl; cdepa,
BITUCAaHHAs B MHOTOTPAHHUK WIIH B TEJIO
BpALLCHUS.

MMOBEPXHOCTU LUJIUHAPA.
N3yuars, pacno3HaBaTh
pa3BepTKy LIWJINH]IPA.
N300pakaTh UUIMHID U €TO
CEYEeHUS IIIOCKOCTBIO,
IIPOXOJSIIEH Yepes ero och,
napasieIbHON UIn
NEPIEHIUKYIISIPHON OCH.
Haxonuts miomanu 3tux
cedeHuil. MoienupoBarh
peanbHble CUTYalluu Ha SI3bIKE
reOMEeTPUHU, UCCIIE0BATD
MTOCTPOEHHBIE MOJIETHN C
HCIOJIb30BaHNEM
r€OMETPUYECKUX MTOHSATUH.
OOBACHATH, KAKOE TEIIO
Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €ro
anemMeHTsl. M3y4ars,
OOBSICHATH, KaK MOJTYyYUTh
KOHYC IIyTE€M BpAILEHUS
IPSIMOYTOJIBHOTO
TpeyroibHuka. M300paxars
KOHYC U €0 CeUeHus
IJIOCKOCTBIO, IPOXOASIILEN
4yepe3 0Ch, U MIIOCKOCTBIO,
NEPIIEHIUKYIJIIPHON K OCH.
N3y4ars, pacno3HaBaTh
pa3BepPTKy KOHYca.
BeIBOIMTE, HCTIOIB30BATH
(bOpMyITBI TSI BBIYUCIICHUS
Iomaa OOKOBOM
IIOBEPXHOCTU KOHYCA.
Haxoaute niomann cedeHu,
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OO0BEMBI TENI

ITonsarue 06 00beMe. OCHOBHBIE CBOMCTBA
00BemMoB Ten. O0beM HUIUHAPA, KOHYCA.
O6beM mrapa ¥ miomaab cepsl.
[Tomo6HbIE TeNa B MPOCTPAHCTBE.
COOTHOHIGHI/ISI Me>1<)1y mIomaasaiMun
MMOBEPXHOCTEH, 00beMaMH MOAOOHBIX TETI.

MPOXOAIINX Yepe3 BEPIIUHY
KOHYyCa WIH
MEePIEHANKYIISIPHBIX €T0 OCH.
OOBICHATH, KAKOE TEJIO
Ha3bIBACTCS YCEUECHHBIM
KOHYCOM. M3yuars,
OOBSICHATH, KaK €r0 MOJY4YUTh
IyTeM BpallleHuUs
MPSIMOYTOJIBHOW TpamneIuu.
BEBIBOIUTE, TPUMEHSTH
dbopMyIy 17151 BBIYUCICHUS
IoIaau OOKOBOM
MOBEPXHOCTH YCEYECHHOTO
KOHYyca.

AKTyanu3upoBath (HakThl U
METO/IbI IJITAHUMETPHH,
peleBaHTHBIC TEME,
MIPOBOJIUTH aHajoruu. Pemare
CTEPEOMETPUYECKUE 3a/1a4H,
CBSI3aHHBIC C TEIAMHU
BpallleH!s1, TOCTPOCHUEM
CEYEeHUH TeJl BpalleHus, ¢
KOMOWHAIIUSIMH Tl
BpaIlleHUs 1 MHOTOTPAHHHUKOB
HaHaXO0XKJICHHE
T€OMETPUUYECKUX BEITUYMH.
Hcnonk30Bathk MpH pelieHnn
CTEPEOMETPUUECKUX 3a]1a4.

AKTyanu3upoBath (akThl U
METO/IbI TIITAHUMETPHH,
pETIEBAHTHBIE TEME,
MPOBOJAUTDH AHAJIIOTUH.
BeIBOIUTE, MCIOIB30BATH
(bopMyIbl 00bEMOB: TTPU3MBI,

Kontponbhas
pabota o
TeMe




LWINHAPA, TUPAMUJIbI,
KOHYCQ; YCEUEHHOMN
HNUPaMU/Ibl U YCEYEHHOTO
KoHyca. Pemars
CTepEOMEeTPUYECKHE 3a1auH,
CBSI3aHHbIE C BHIYMCIECHUEM
00bemMoB. PopMyIHPOBATH
OIpe/IeNIEHUE 111apOBOI0
CerMeHTa, IapoBOro Clos,
I1apOBOTO CEKTOPA.
[TpumensTs GopMysl s
HaXO0XIEHNU 00bEMOB
I1apOBOT'0 CErMEHTAa,
1apoBOro cekropa. Pemars
CTepeOMeTpUYECKHE 3ajjauH,
CBSI3aHHBIE C 00BEMOM II1apa
U TJIOLIA/IBIO CheEpBI.
MopennpoBaTh peajibHbIE
CUTYallUU Ha A3bIKE
reOMEeTpPUHU, UCCIIE0BATh
IIOCTPOEHHBIE MOJENIN

C UCMOJIb30BaHUEM
TrE€OMETPUYECKUX TTOHATUH.
AKTyanusupoBath (akThl U
METO/bI MJITAHUMETPUH,
pEJIeBaHTHBIE TEME,
IPOBOJUTH aHAJIOruu. Pemare
CTEepEeOMETpUYECKHUE 3a1aUH,
CBSI3aHHBIE C COOTHOILIEHUEM
00BEMOB U MMOBEPXHOCTEN
MOJJOOHBIX TEJN B
MIPOCTPAHCTBE.
MonenupoBaTh peajbHbIE
CUTYallUU Ha SI3bIKE
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Bexkrops!
KOOPJMHATHI B
IIPOCTPAHCTBE

10

BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE.
CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB.
YMHOKEHUE BEKTOPA Ha YUCIIO.
Pa3noxxeHue BekTopa 1o TpemMm
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenune 3anay,
CBSI3aHHBIX C MPUMEHEHUEM TTPaBUI
neiictBuii ¢ Bekropamu. [IpssmoyronbHast
CUCTEMa KOOPJIMHAT B MMPOCTPAHCTBE.
Koopaunatsel Bektopa. [Ipocteiimue
3a/la4M B KOOpJMHATaX. YTOJI MEXIy
BekTOopaMu. CKaJsipHOE MPOU3BEICHUE
BEKTOPOB. BeI4nciieHHE YTIIOB MEXTY
MPSIMBIMU U TUIOCKOCTsIMUA. KoopauHatHo-
BEKTOPHBIN METO/I IIPH PEIICHUH
F€OMETPUUYECKHX 3a/1au.

r€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEIN

C UCIIOJIb30BaHUEM
F€OMETPUYECKUX MOHATUM.

AKTyanu3upoBaTh (pakThl 1
METO/Ibl IIJITAHUMETPUH,
pEJIEBaHTHBIE TEME,
IIPOBOAMTDH aHAJIOTHH.
OnepupoBath MOHITHEM
BEKTOD B IIPOCTPAHCTBE.
@opMyJIMpPOBATH MIPABUIIO
napajuleJenune1a mpu
CJI0KEHHH BEKTOPOB.
CxJtagpIBaTh, BEIYUTATh
BEKTOPbI, YMHOKaTh BEKTOP
Ha yucno. M3yuats
OCHOBHBIE CBOMCTBA 3THX
onepauuii. J[aBatp

OIpeIeTIeHUE NPSIMOYTOJIBHON

CUCTEMBI KOOPAHMHAT B
MpoCTpaHCTBE. Beipazuth
KOOpJMHAThl BEKTOPA Yepe3
KOOpJIMHATHI €r0 KOHIIOB.
BbIBOINTE, NCTIOIB30BATh
dbopMyy ITMHBI BEKTOPA U
paccTOSHUSA MEXY TOUKaMHU.
BeIpaxxats ckansipHoe
IIPOU3BE/IEHUE BEKTOPOB
yepes UX KOOPAUHATHI,
BBIUUCIIATH YTOJ MEKIY
JIBYMsI BEKTOpaMHU, IByMs
npsimbiMu. Haxoauts yrou
MEXIy NMPsMOHN U
IJIOCKOCTBIO, YIOJl MEKIY

Konrtposnbnas
pabora 1o
TEME




JBYMSI TJIOCKOCTSIMH
AHAJIIMTUYCCKUMU MCTOJaMU.
BbIBOIUTH, UCTIOIB30BATH
(bopMyIly pacCTOSIHUS OT
TOYKH JI0 TUNIOCKOCTH.

[ToBTOpEHHE,
00001IeHNE,
cucTeMaTu3alus
3HAHUM

OBILIEE KOJIMYECTBO
YACOB II1O ITPOTPAMME

68

OcHoBHBIE GUTYPBI, (PAKTHI, TEOPEMBI
Kypca IUIaHUMETPpHUH. 3a1auu
IUTAHUMETPUH U METOABI UX PELICHUS.
OcHoBHBIE PUTYPHI, PAKTHI, TEOPEMBI
Kypca cTepeoMeTpHH. 3ajauu

CTCPCOMCTPHUU U MCTOABI UX PCUHICHUA.

Pemars npocteiiue 3agaun
Ha HAXOXJICHUE JUTMH U YTJIOB
B r€OMETpUUYECKUX (Purypax,
MIPUMEHATH TEOPEMY
[Tudaropa, TeopeMbl CUHYCOB
1 KOCHHYCOB.

Haxomute miomans
MHOTOYTOJIbHUKA, KpYyTa.
Pacmio3naBath mog00HEIE
(bUrypsI, HAXOIUTH
OTHOILEHHUS IJINH U
ILTOIIAJICH.

Hcrnonb30Bath Mpu peiieHuH
CrepeomeTpuueckux 3aaad
(bakKThl 1 METOIbI
TJIAHUMETPHUH.

KonTtponbHas
paborta mo
TeMe




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouanyecTBo yacoB DJIeKTPOHHBIEe HH(POBbIE
Nen/m Tema ypoka Beero Konrpoabnsie IIpakruueckne  00pa3oBaTe/ibHbIe
padoThbI padoTbI pecypcbl
OCHOBHBIE TIOHSITHSI CTEPEOMETPUH: TOYKA,
npsiMasi, IIOCKOCTh, POCTPAHCTBO. Bubmiorexa LIOK
1 [TpaBuia n300pakeHUs] Ha PUCYHKAX: 1 https://m.edsoo.ru/aecc77cd
n300pakeHus IIIOCKOCTEH, MapauIeIbHbBIX B '
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
5 [ToHsTHS: IEpeceKarIuecs MIOCKOCTH, 1 bubimoreka [IOK
MePECeKaIOIINeCs MPsMasi U TIOCKOCTh https://m.edso00.ru/2d8a9¢99
3 [TonsTus: mepecekaronuecs miIOCKOCTH, 1 bubnnoreka IIOK
[IEPECEKAIOIINECS MPAMAst U IIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO ¢ MHOIOI'DaHHUKAMHU,
4 n300pakeHUE MHoror[I:aHHI/IKOB Ha 1 bubmmorexa LIOK
https://m.edsoo0.ru/a63959ed
PHCYHKaX, Ha IPOCKIIMOHHBIX YepPTEeKaxX D
HauanpHble cBefieHus 0 KyOe U THpaMuzie
N A y PaMHE, bubmuorexa [JOK
5 uX pa3BEpTKU U Mojenu. CeueHus 1 https://m.eds00.ru/b30dff38
MHOT'OI'PAHHUKOB —— '
HauanpHble cBeieHNsI 0 KyOe v UpamMuIe
N A y Pamue, bubmorexa [JOK
6 uX pa3BEPTKU 1 Mojenu. CedeHus 1 https://m.edso0.ru/3d8ffd32
MHOTI'OTPaHHUKOB — '
[MousTHE 00 aKCMOMATUYECKOM TOCTPOSHHUU
P bu6nuoreka [IOK
7 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U 1 https://m.edsoo.ru/Occ5c4fe
CIIEACTBHUS U3 HUX — '
[MTousTHE 00 AKCHOMATUYECKOM TIOCTPOSHHUU
P bu6nuoreka [IOK
8 CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPHH U 1 https://m.edso0.ru/239c8cb4
CIIEACTBHUS U3 HUX — '
9 [ToHsiTHE 00 aKCMOMATUYECKOM TTOCTPOSHHU 1 bubmmoreka LIOK

CTCPCOMETPHU: AKCUOMBI CTCPCOMCTPUU U

https://m.edso0.ru/65c6b106
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CJICACTBUS U3 HUX

Ilonsatue 06 akCHOMATUYECKOM IMOCTPOCHUU

10 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U bubmorexa LOK
) https://m.edso00.ru/258fc245
CJIEJICTBUS U3 HUX
o | D oA B LOK
' ’ https://m.edso0.ru/1a2520f6
napajuleNibHbIe U CKPEIIUBAIOIINECS MPsIMbIe
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B
12 IIPOCTPAHCTBE: MMApaJUICIIbHbBIC IPSIMBIC B bubnmnorexka HOK
[IPOCTPAHCTBE; MapaIICIbHOCTL TPEX https://m.edsoo.ru/93ad36b3
MIPSIMBIX
13 npocrpamomse: Hapantensmoon npmiofi BuGmioera LIOK
' https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTiBl ¢ COHAIIPAaBIEHHBIMH CTOPOHAMHU bubmorexa LHOK
https://m.eds00.ru/9f4071b9
15 Yrois Mexay IpsMbIMU B IIPOCTPAHCTBE bubmorexa LHOK
https://m.edsoo.ru/fe733862
16 Yoy Mexy NpsSMBIMU B IPOCTPAHCTBE bubmmorexa LIOK
https://m.eds00.ru/2935a9a0
17 [TapamenpHOCTh IIOCKOCTEN: bubnmnorexka [HOK
napaJuiebHbIe TNIOCKOCTH https://m.edso00.ru/2e18f255
18 CBoiicTBa mapajyIeIbHBIX TUIOCKOCTEH bubmmorexa LIOK
https://m.eds00.ru/e504d656
o | e e i B LOK
) PRI https://m.edso0.ru/4a28dc02
napaiesienue|
20 IToctpoenue ceuennii bubmorexa [IOK
https://m.edso0.ru/1d434d0f
21 [Toctpoenue ceuennii bubmorexa [IOK
https://m.edsoo.ru/ec26fe5d
22 KonrtponsHas padora no teme "[Ipsimble u bubmuoreka [IOK
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IUIOCKOCTH B IIPOCTPAHCTBE.
[TapanmienbHOCTb NPSIMBIX U IJIOCKOCTER"

IlepneHUKyYISAPHOCTD NPSMOM U INIOCKOCTH:

https://m.edso0.ru/9a0a9e56

bu6nuoreka [IOK

23 TEPTICHAMKYIAPHBIC HPAMBIC B https://m.edsoo.ru/b19f6a5d
IIPOCTPAHCTBE
24 [IpsiMble mapasienbHbIe U bubmmoreka [IOK
MEPIEHANKYIIIPHBIC K IJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie napajuieNbHbIE U bubmuorexa [JOK
HEePICHIUKYIISPHBIC K IJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U bubnmnorexka HOK
IIOCKOCTH https://m.edsoo0.ru/f85bfc46
27 [Ipu3Hak nepneHAuKyJIIPHOCTH IPSIMOU U bubnmnorexka HOK
IIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsiMoii nepreHAUKYISIPHON bubnmnoreka HOK
IJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema 0 npsAMON NEpIEHIUKYISIPHON bubnnorexka HOK
IJIOCKOCTH https://m.edso00.ru/bd3745f8
30 TeopeMa 0 npsAMON NepHEeH AUKYIISAPHON bubmuoreka [JOK
IJIOCKOCTH https://m.edso0.ru/7d18834b
B or o 1o neckoet paceromcor BuGnuorexa [OK
N ’ https://m.edso00.ru/33c477d3
MPSIMOM 710 TIIIOCKOCTH
2 or somn 10 maockocrn, paceronme or Bubmorexa [[OK
- ’ https://m.edsoo.ru/66fefadd
IIPSIMOM JI0 IJIOCKOCTH
3 or o to neckeen paceromcor BuGmiorexa LIOK
N ’ https://m.edsoo.ru/a5b7b8e3
IIPSIMOM 710 IIJIOCKOCTH
w | oy 4 eoms oo Bumorera 10K
- ’ https://m.edsoo.ru/dbee22bc
IIPSIMOM JI0 IIJIIOCKOCTH
35 VYTIIIbl B IPOCTPAHCTBE: YIOJl MEXAY IIPSAMOI bubmuoreka [IOK
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H IIJIIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yTOJ, JUMHEHHBIA YTroJl bubmuorexa [JOK
JBYTPaHHOT'O yTJja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIA Yroi bubmumoreka [IOK
JIBYTPAaHHOTO yIiia https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYASAPHOCTD IOCKOCTEM: MPU3HAK bubmuorexa [JOK
NEePICHUKYIISPHOCTH JIBYX TUIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepnieHUKyYIAPHOCTD INIOCKOCTEN: IPU3HAK bubmmoreka [IOK
MEePICHIMKYIIPHOCTH IBYX IIOCKOCTEMN https://m.edsoo.ru/ed9e2a8e
40 [lepneHIUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK bubnmnorexka HOK
MEePICHIUKYIAPHOCTH BYX IUIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o Tpéx nmepneHAUKYISIPax bubmorexa LHOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIPax bubmorexa LHOK
https://m.edso0.ru/52188a7d
43 Teopema o TpEX mepneHAUKYISIPax bubmmorexa LIOK
https://m.eds00.ru/9f246736
KonTponbHas padoTa no remam
44 "IlepneHIUKYISIPHOCTD NPSIMBIX U bubnuoreka [JOK
iockocTed" ¥ "YTIIbl MEXKTY PSIMBIMU U https://m.edsoo.ru/5b971ef3
miockocTsamMu"”
[ToHATHE MHOTOTPaHHUKA, OCHOBHBIC
45 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE U bubnuoreka [JOK
HEBBITYKJIbIC MHOTOTPaHHUKH; pa3BEPTKA https://m.edso00.ru/2d24e873
MHOTOI'paHHHKA
[Tpu3ma: n-yronpHas mpu3Ma; rpaHu 1
16 OCHOBAHMS PU3MBI; IpsIMasi ¥ HAaKJIOHHAs bu6muoreka [JOK
pU3Mbl; OOKOBAs U MOJIHAS TTOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
TIPHU3MBI
47 [Tapamnenenunen, NpsMOYTOJIbHBII bubmuoreka [JOK
napaJuleNienumne U ero CBoicTBa https://m.edsoo.ru/8a7be683
48 [Tupamuna: N-yrosnpHas nupamuaa, TpaHu v bubmuoreka [IOK
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OCHOBaHUE MUpPaMUJIbl; OOKOBAs U MOJIHAS
MMOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yceuéHHas mupaMua

https://m.edsoo.ru/fblcd0a5

HpaBI/IHBHHe MHOI'OI'PpAaHHUKH: ITIOHATUC
IMPaBHUJILHOTO MHOT'OI'PaAaHHHKA; IIpaBUJIbHAA

bu6nuoreka [JOK

49 TPH3Ma 1 TIPABHIIIbHAA IHPaMuia, https://m.eds00.ru/074c8865
IIpaBWIbHAs TPEYTOJIbHASI TMpaMUAA U
IIPAaBUJIbHBIN TETpasap; KyO
IIpencrasienne o NpaBUIbHBIX
50 MgoforpaHHHKax: ollzTaazlp JOJIEKadIp U bubmorexa LHOK
’ https://m.edsoo.ru/a0fdd5bf
HKOCa’Ip.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
| S, oo e Bumorera 0K
’ https://m.edsoo.ru/b9e777d9
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
50 Brruncnenue 37€MEHTOB MHOTOTPaHHHUKOB: bubnuoreka [JOK
pEOpa, AMaroHau, yrisl https://m.edsoo.ru/6cdbecef
[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM
53 ITOBEPXHOCTH MPSIMOM IIPU3MBI, ILIOIIA/Ib bubnmnorexka [HOK
OCHOBaHHUH, TeopemMa 0 OOKOBO https://m.edso00.ru/37d84157
MTOBEPXHOCTU MPSIMOM TPU3MBbI
[Tnomane 60KOBOI MOBEPXHOCTH U
54 IIOBEPXHOCTHU MTPABUIILHON MUPAMUIBI, bubnuoreka [JOK
Teopema 0O IUIOIaau OOKOBOW MOBEPXHOCTH https://m.eds00.ru/5603e30b
YCEYEHHOU MUPAMUIBI
55 KonrtponsHas pabora no Teme bubmmoreka [JOK
"MHororpaHHUKH" https://m.edso0.ru/a95f5c04
N bubnuotexa [JOK
56 Tonsmie 06 0Oneve https://m.edso0.ru/7ad0020b
57 O06BEM TUpaMuIBI bubmorexa LIOK

https://m.edsoo.ru/235171b3
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bu6nmoreka [IOK

58 OOBEM mpamHE! . https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 OOBEM mupamiL! . https://m.edso00.ru/79¢10312
N bu6nmoreka [IOK
60 OOnEm mupamu et . https://m.edsoo.ru/2faadc3f
N bubmuorexa [JOK
61 O0BEM mpu3MEI . https://m.edso00.ru/79853608
N bubmuorexa [JOK
62 OOném npHsMe! . https://m.edsoo.ru/1e053890
. bubmuorexa [JOK
63 OOBEM mpu3MEL 1 https://m.edsoo.ru/482d3f51
64 KonrtponsHas padora o reme "OO0bEMBI 1 bubnmnorexka HOK
MHOTOIPaHHHKOB" https://m.edso00.ru/28a6573c
o | mapeme oo s | Buorea 101
' https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHME, 0600IIEHNE CHCTEeMAaTHU3AIINS
o | i Demoneme pecont ey | B LOK
ABY ’ A0 TP ’ https://m.edsoo.ru/f7792ba9
TOYKH O0 IMIIOCKOCTH, MCKIAY
CKPEUTHBAOIIUMUCS MPSIMBIMH
bu6nuoreka [IOK
67 HTorosast KOHTpOJIbHAS paboTa 1 https://m.eds00.ru/b9146bcO
[ToBTOpEeHME, 0600IIEHNE CHCTEeMAaTHU3 AN
68 expemmommmen . vewny 1 Bu6morera LIOK
. ’ https://m.eds00.ru/56765e8b
IMpsAMOU U IIIOCKOCTBIO, IBYTPAHHEBIX YIJIOB,
YIJIOB MEKAY TUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema YpoKka B K()HTpo,m,}[],[e HpaKTuquKHe OﬁpaSOBaTe.}Ibele
cero padoThI padoThI pecypcbl

1 Cdepa u map: ueHTp, paanyc, Iuamerp; 1 bubnmoreka [JOK
IUIOIAb IOBEPXHOCTH CHEPHI https://m.edsoo.ru/0341bc2b
Bsaumnoe pacnonoxenue chepsl 1 Bubmiorexa LIOK

2 IJIOCKOCTH; KacaTellbHas INIOCKOCTh K 1 )

https://m.edsoo.ru/bed12a43
chepe; iomanab chepsol

3 N3o0paxkenue cdepsl, mapa Ha IMI0CKOCTH. 1 bubnnoreka [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f712
Hunuaapuyeckas MOBEPXHOCTb,

4 o0pa3yroIne UIHHIPHIECKON 1 bubnuorexa [JOK
MMOBEPXHOCTH, OCh [IMJIHHAPUIECKOM https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU

VJTMHJIP: OCHOBAHUS U OOKOBAs
5 Eo;pxlll{%cgi 26;a3ymnl6§ﬂ SI (E)lCL' 1 bubmmorexa LHOK
SR . ’ https://m.edso0.ru/188f6216
10T Ib OOKOBOMW M TIOJTHON TTOBEPXHOCTH
N300pakeHne NMIMHAPA HA TUIOCKOCTH.

6 Pa3Béprka nununapa. CeueHus QWINHAPA 1 bub6nuoreka [IOK
(TITOCKOCTHIO, TApAJUICITBHON HITH https://m.edso00.ru/016e25eb
MEPIEeHIUKYISIPHON OCH IIUIUHPA)

7 comeoton nosepsnoorr, ocu n sepunma 1 buGmnorexa LIOK

N ’ https://m.edsoo.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTH
5 oopasyromtin  oeet mroutas Goxosoit ) Bubmiorexa LIOK
. ’ https://m.eds00.ru/897dd3b2
MTOJIHOM MOBEPXHOCTH
9 S ) ubmotera LIOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
10 N300paxeHune KoHyca Ha MIOCKOCTH. 1 bubnnorexka [JOK

Pa3Béprka koHyca. CeueHus KoHyca

https://m.edsoo.ru/0bdelbe8
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(TITOCKOCTHI0, MapaljieNIbHOI OCHOBAHHUIO,
U IUIOCKOCTBIO, MPOXOISIIEH yepes
BEPIINHY)

KomOunanwms Ten BpamieHus u

bu6mmoreka [IOK

1 MHOT'OTPaHHHKOB https://m.edsoo.ru/3cef10e5
o | Moy omoumnt oror oheos BuGorera LOK
’ https://m.eds00.ru/0b136158
TEJIO BpallleHuUs
13 [TonsiTue 06 06BEMe. OCHOBHBIC CBOMCTBA bu6mmoreka [IOK
00BEMOB TeI https://m.edsoo0.ru/26a03fb7
N bubmuorexa [JOK
14 O6BEM i pa, KOHyCa https://m.eds00.ru/5513d87b
. bubmuorexa [JOK
15 OOBEM mapa u moman, cheprt https://m.edso0.ru/d189bde2
16 Coommomenes vy ot Batmoreka I1OK
N ; https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00BEMAMHU ITOAOOHBIX TET
17 KonTponbnas padora no temam "Tena bubnnoreka [JOK
BpamieHus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IMJI0CKOCTH ¥ B POCTPAHCTBE bubmorexa [IOK
https://m.edsoo.ru/5caefclb
19 Crno>xeHue ¥ BBIYMTaHHE BEKTOPOB bubmorexa [TOK
https://m.edsoo.ru/23f4f089
20 YMHOK€EHHEe BEKTOpa Ha YHCIIO0 bubmmorexa LHOK
https://m.edsoo.ru/dee379eb
21 SR — Bu6mozexa LIOK
' https://m.edsoo.ru/a28fd74e
napajuieNienumnena
2 AN Bu6morexa LIOK
https://m.edso0.ru/5a827900
BEKTOpaMH
23 KoopanHaTHO-BEKTOPHBIN METO ITPU bubnuorexa [IOK
PELICHUU FeOMETPUIECKUX 33139 https://m.edsoo.ru/d3alfe30
24 [IpsimoyronbHas cucteMa KOOpAUHAT B bubnnoreka [JOK
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npoctpaHcTBe. KoopauHaTel BeKTopa.
[Ipocreiimune 3a1a4n B KOOpAUHATAX

https://m.edso0.ru/48db7058

o5 VYron mexay Bektopamu. CransipHOE 1 bubnmoreka [JOK
[IPOU3BEICHIE BEKTOPOB https://m.edsoo.ru/725effc4
2% Brruucnienue yrioB Mexay npsMbIMU U 1 bubmuorexa [JOK
IUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
27 KonTponbHas padora no teme "BekTopsl u 1 bubmmorexa [IOK
KOOPAMHATHI B IPOCTPaHCTBE" https://m.edsoo.ru/77c22fc5
IToBTOpEeHME, 0000IIEHNE 1
o8 cucreMaTtu3aius 3HaHuii. OCHOBHbBIE 1 bubnuorexa [JOK
burypsl, hakThl, TCOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUH
IToBTOpEeHME, 0000IIEHNE 1
29 cucteMaTtu3aius 3HaHuii. OCHOBHbBIE 1 bubnuorexa [JOK
burypsl, hakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
IToBTOpEHU HHUE U
30 CI/IOCTCCI)\dpaeTHSZLI(I)/IiOSIi;II?II/Iﬁe 3agaun 1 bubmmorexa LJOK
’ https://m.edsoo.ru/7491efe0
TUTAHAMETPUHU M METOJIBI HX PEIICHUS
31 gﬁiﬁ:&ﬁ&?ﬁiﬁe ;Ianaqn 1 Eubmorexa IIOK
’ https://m.edsoo.ru/4dffdad7
TUTAHUMETPUHU F METOJIBI HX PEIICHUS
[ToBTOpenue, 06o0IIEHNE U
32 cucrtemaTusanus 3HaHuii. OCHOBHBIE 1 bubmuorexa [JOK
burypsl, hakThl, TCOPEMBI Kypca https://m.edsoo0.ru/74b2ad91
CTepEeOMETPUU
33 WroroBast KOHTpOJIbHAS paboTa 1 ﬁggi?lﬁfdzggﬁecz 4dfco
34 IToBTOpenue, 0000IIEHNE U 1 bubnuorexa [IOK
cUcTeMaTU3alys 3HAHUI https://m.edsoo0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM ITPOT'PAMMBI

10 KJIACC
Kox . .
A —— IIpoBepsiemble IpeMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMBbI CpeIHEro 0611ero
pesy.abTara o0pa3oBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMH: TOUKA, IPsAMas, IJIOCKOCTh
7.2 [IpuMeHSITh aKCMOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX IIPHU PEIICHUN T€OMETPUUYECKUX 3a/1a4
7.3 OnepupoBaTh NOHATUSAMU: NapaLIEIbHOCTh U MEPIEHAUKYISPHOCTD MPSAMBIX U IUIOCKOCTEN
7.4 KrnaccudunmpoBaTs B3anMHOE PacoioKEHHE MPSIMBIX U ITIOCKOCTEH B IPOCTPAHCTBE
75 OnepupoBaTh MOHATUSIMM: ABYTPAHHBIN yroJl, TpaHd ABYTPAHHOIO YIja, pedpo ABYTPaHHOIO YIJIa, JUHEHHBIA Yroi
JIBYTPaHHOI'O yIJIa, IpajycHasl Mepa JBYI'PaHHOIO yIiia
76 OHepI/IpOBazb MOHATUSMHM: MHOTOTPAHHHUK, BBINYKIBIH M HEBBITYKJIbIH MHOTOIPaHHUK, 3JIEMEHTbl MHOI'OIPaHHHKA,
IPABUJIbHBIN MHOTOI'PaHHUK
7.7 PacriozHaBaTh OCHOBHBIE BUJIbIl MHOTOI'PAaHHUKOB (MMpaMuaa, IpU3Ma, NpsiMOYToJIbHbIN Napasuiesaenunesn, Kyo)
78 KnaccupunupoBarb MHOTOTpaHHHMKH, BbIOMpass OCHOBaHMSA s KiIacCU(UKAUMU (BBIIYKJIbIE UM HEBBIITYKIIbIE
MHOTOTPaHHUKH, PAaBUJIbHbIE MHOTOTPAHHUKH, MTPSIMbIE U HAKJIOHHBIE TPU3MBI, apauIeIeIUIIe Ibl)
7.9 OnepupoBaTh NOHATHUSAMH: CEKYIas NIOCKOCTh, CEYeHHE MHOTOTPaHHUKOB
7.10 OOBSICHIATD NPUHIIMUIIBI TOCTPOEHUSI CEUEHUH MHOIOTPAHHUKOB, UCIIOJIB3YSI METOJ] CIIE0B
711 Ctpouthb ceueHusi MHOTOIPaHHUKOB METOJOM CJIEZIOB, BBIIIOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTyp: BUJI CBEPXY, COOKY, CHU3Y
Pemate 3amaunm Ha HaXOXXJIEHHE T€OMETPUYECKMX BEIMYMH MO oOpaslaM WM aJropuTMaMm, HpPUMEHss] U3BECTHbHIE
7.12 AQHAIUTUYECKUE METOJIbI IPU PELICHUH CTaHIapTHBIX MAaTEMAaTUYECKUX 3aJ]1a4 Ha BBIUMCICHHE PACCTOSIHUM MEXy ABYMS
TOYKAMHM, OT TOUKH JI0 NIPSIMOM, OT TOYKH JI0 IMJIOCKOCTHU, MEKIY CKPEILHUBAOIIUMHUCS ITPSIMBIMU
Pemarp 3amaun Ha HaxXoKJIE€HHWE TE€OMETPUUYECKHMX BEJIMYMH 1O Oo0pa3laM WIM aJIropuTMaM, MPUMEHSS W3BECTHbHIE
7.13 AQHAINTUYECKUE METOJbl TPU pEIIEHWH CTAaHJApTHBIX MaTeMaTHYeCKUX 3aJad Ha BBIYHMCICHUE YIVIOB MEXKIY
CKPEIIHBAIOIIUMHUCS MPSIMBIMHU, MEKIY MPSIMON U TUNIOCKOCTHIO, MEXKY IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB
714 Beraucisate 00BEMBI M TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHHMKOB (TpU3Ma, MUpaMuaa) ¢ MpUMeHeHueM (opmyil,
BBIYUCIISITH COOTHOILICHUS MEXY TUIOIAASIMUA TOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOIPAaHHHKOB
715 OnepupoBaTh NOHATUSMU: CUMMETPHSI B IIPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IUIOCKOCTb

CUMMETpUHU (HUTYpPBI




W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPIPETHPOBATH MH(OPMALMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (Urypax,

7.16 NPECTABICHHYIO HAa YePTEkKaxX U PUCYHKaAX
717 [IpumensTh reomerpuueckue (GaxkTbl JUIS PEHICHHS CTEPEOMETPUYECKUX 3a]ad, MPEAIOoJaralolliX HECKOJIbKO IIaroB
pEeLIeHMs], €CIIU YCIIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOU (hopme
718 [TpuMeHsaTh mnpocTeiie IpOorpaMMHbBIE CPEICTBA M IEKTPOHHO-KOMMYHHUKAI[MOHHBIE CHCTEMBl IIPU PELICHUU
CTEPEOMETPUUECKUX 3a/1a4
719 [TpuBOANTE NpUMEPHl MAaTEMATUYECKHUX 3aKOHOMEPHOCTEH B IPUPOJE M KHU3HH, PACHO3HABATH IPOSBICHHE 3aKOHOB
Te€OMETPUH B HCKYCCTBE
[IpuMeHsATh OTy4YEeHHBIC 3HAHUS HA MPAKTUKE: aHATM3UPOBATh pealIbHbIe CUTYAIIMH U IPUMEHATh U3yYCHHbIC TIOHATHS B
720 npolecce MOMCKA PEIIeHUs MaTeMaTU4ecKH CPOpMyJIHpPOBAHHON MPOOJIEMBbl, MOJEIMPOBATH peallbHble CHTYalluH Ha
SI3BIKE TEOMETPUH, UCCIIEIOBATh IOCTPOCHHBIE MOJICIH C MCIIOJIb30BAaHHEM T€OMETPHUECKUX MTOHATHI U TEOpEM, armapara
ayreOpbl, pelaTh NPaKTHYECKUE 3a/1a4H, CBSI3aHHbIE ¢ HAXOKICHUEM IeOMETPUYECKUX BEJIMYUH
11 KJIACC
Kon . o
HpOBepsIEMOro IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI CpeIHEero 0o1ero
pesynTaTa o0pa3oBaHus
6 I'eomerpust
6.1 OmnepupoBaTh NOHATHAMH: IMIIMHAPHYECKAs MMOBEPXHOCTh, 00pa3yomIne MMINHAPUISCKON MOBEPXHOCTH, LMIMHD,
KOHHMYECKasi MOBEPXHOCTb, 00pa3yrolne KOHMYECKOH NOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTb
6.2 Pacnio3naBate Tena Bpamenust (HWJIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEN BPALICHHS
6.4 KiaccudunupoBaTs B3aiMHOE pacnoioxkeHue chephl U MIOCKOCTH
65 OnepupoBaTh MOHATHUSAMH: IIAPOBON CETMEHT, OCHOBAHWE CETMEHTA, BBICOTA CETMEHTa, 1IapOBOM CJIOW, OCHOBaHHUE
I1apOBOTO CJI051, BBICOTA IIAPOBOTO CJIOSI, IIAPOBOM CEKTOP
6.6 Boruucnare 00bEMBI 1 TUIONIAAM TOBEPXHOCTEH TN BpallleHHsI, TEOMETPHUECKUX TeJl C IPUMEHEHHEM (HopMyI
6.7 OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIMCAHHBIN B cepy M OMUCAHHBIM OKOJO cdepsl, cdepa, BOUCAHHAS B
MHOTOTPAaHHHK HJIM TEJIO BPAIICHUS
6.8 BbIUnciaTh COOTHOIIEHUS MEXTy TIIOIIASIMH ITOBEPXHOCTEN M 00bEMaMU OJOOHBIX TeJ
6.9 N306pakaTh u3ydaeMble (PUTYpbI OT PYKH U C TPUMEHEHHEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IUIOCKHE UYEPTEXHM W3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTyp: BUJA CBEpXY, COOKY, CHHU3Y;

CTPOUTH CCUHCHUS TCJI BPAIICHHUA




W3Brekatb, UHTEPIPETUPOBATH U NMPEOOPa30BBIBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX M€OMETPUUECKHUX (PUTYpaX,

6.11 MIPEJICTABICHHYIO HA YePTEKaX U PUCYHKAX

6.12 [IpumensaTh TeoMeTpruyeckue (HakThl YISl PEHICHHUS CTEPEOMETPUICCKUX 3a1ad, MPEOIararoliuX HECKOIBKO IIIaroB
pEIICHHSI, €CITU YCIIOBHS IPUMEHEHUS 3a/IaHbl B SIBHOW (opme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14 BoITIONHATE ACHCTBHSI CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB M YMHOXKEHHUsS BEKTOpAa Ha YHCIO, OOBSCHSTH,
KaKMMHU CBOWCTBAMH OHH 00JIaJIaf0T

6.15 [TpuMeHSTh TPaBHIIO NTApAIJICIICIUITE A IPH CII0)KEHUU BEKTOPOB
OnepupoBath MOHATUSAMH: JIEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPa, PABEHCTBO BEKTOPOB,

6.16 KOOPJMHATHI BEKTOPA, YTOJI MEXKAY BEKTOPAMH, CKAIIPHOE IMPOU3BEACHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUTAHAPHBIC
BEKTOPBI

6.17 HaxonuTh cyMMy BEKTOPOB M MPOU3BEICHHE BEKTOpPA Ha YMCIIO, YOI MEXIYy BEKTOPAMH, CKAJISIPHOE MPOU3BEICHHE,
pacKJIaIbIBaTh BEKTOP MO JBYM HEKOJUTMHEAPHBIM BEKTOPAM

6.18 3amaBaTh IUIOCKOCTh YPABHCHHEM B JICKAPTOBOM CHCTEME KOOPAMHAT

6.19 Pemath nmpocreiinme reoMeTpuIecKie 3a/1a9i Ha MPUMEHCHHE BEKTOPHO-KOOPAMHATHOTO METOIa

6.20 Pemrate 3amaum Ha J0Ka3aTelbCTBO MATEMATHUYCCKUX OTHOIICHUH W HAXOXKICHHE TCOMETPUYECKHUX BEJIUYHH I10
oOpasiiaM WIn alropuTMam, IMPUMEHSST U3BECTHBIC METOIbI IPU PEIICHUH CTAaHAAPTHBIX MATEMATUYCCKUX 3a/1a4

6.21 [IpuMeHsITh TpOCTEHIIMEe MPOTPAMMHBIE CPEICTBA M AJICKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI IPU PEIICHUN
CTEPEOMETPUYECKUX 3a/1a4

6.22 [TpuBOIUTE IPUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HHU, PACIIO3HABATH MPOSIBICHHUE 3aKOHOB
TEOMETPHH B HCKYCCTBE
[IpuMeHSATh TMONMYYCHHBIE 3HAHUS HAa MPAKTUKE: aHAIM3UPOBATH pPeajbHBIC CUTYAllMd M TPHUMCHSTH W3YYCHHBIC

6.23 MOHSTHUST B TPOIIECCe TMOKMCKA PEIIeHUs MaTeMaTH4ecKH CHOPMYIHPOBAHHON MPOOJIEMBI, MOJEIUPOBATh PeabHbIC

CUTyallMl Ha SA3BIKC I'€COMCTPUHU, UCCIICAOBATH IMOCTPOCHHBIC MOACIIN C MCIIOJb30BAHUEM I'€COMCTPHICCKUX MOHATUHN U
TCOPECM, alllrapara aJ'II‘erBI, pelmaTh NPAKTHYCCKUC 3aa9U, CBA3aHHBIC C HAXOKACHUEM I'COMCTPUICCKUX BCIIMYNH



IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

7

I'eomeTpus

7.1

7.2

OCHOBHBIC TOHSTHS CTEPCOMETPHHU. Tqua, npsAamas, IIOCKOCTb, ITPOCTPAHCTBO. Ilonsate 00 aKCHOMATUYECKOM MMOCTPOCHUU
CTCPCOMETPHUN: AKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3 HUX

B3anmHOe pacnonoxeHue NpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECH, MapajUIeJIbHBIE M CKPEIIMBAIOIIUECS IPSIMBIE.
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEW B IPOCTPAHCTBE: MapaulebHbIE MPSIMbIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MPSIMBIX,
[IapaJUIEJIbHOCTh MPSMOW M IUIOCKOCTH. YIUIBI C COHAIpPaBICHHBIMA CTOPOHAMHM, YIoJl MEXAY MNPSMBIMM B IIPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: NMapajuIeIbHbIE IUIOCKOCTH, CBOMCTBA IapalIeibHBIX IIOCKOcTed. IIpocTeime npocTpaHCTBEHHBIE
(GuUrypsl Ha MJIOCKOCTU: TETpa’p, KyO, Mapajuiesenues], HOCTPOeHUE CeUeHHH

7.3

7.4

7.5

[lepieHAUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISPHbIE NPSAMbIE B IPOCTPAHCTBE, IMPAMBIE [apajuleibHbIE U
NEePIEHAUKYJIPHBIE K INIOCKOCTH, IPHU3HAK IMEPIEHIUKYISIPHOCTU NPSMOM U IUIOCKOCTH, TEOpEMa O NPSIMOW IEpPIECHIUKYIISIPHOU
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJl MEXIY NPSAMOM M IUIOCKOCTBIO, IBYTPaHHBIA YIroJl, JUHEHHBIA Yroj IBYI'PAaHHOIO YyrJa.
[leprienaAuKyNAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHHUE OT MPSIMOM IO MJIOCKOCTH, MPOEKIUs (GUTYPHI HA
IUIOCKOCTh.  lleprnenauKynsapHOCTh IUIOCKOCTEHM: TNPU3HAK NEPHEHAUKYJIIPHOCTH ABYX Iulockocteil. Teopema o  Tpéx
NEPIEHANKYIIAPAX

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE JJEMEHTbl MHOIOTPAaHHUKA, BBINYKJIBIE M HEBBITYKJIbIE MHOIOTPaHHUKH, pPAa3BEPTKA
MHororpaHHuka. [Ipusma: N-yrombHas nmpus3ma, TpaHM U OCHOBAHMs NMPHU3MBI, IpsMas M HAKJIOHHAs NPU3MbI, OOKOBas M TOJHas
IIOBEPXHOCTh Npu3Msl. [lapamuienenumen, npsMOyroibHbIM NapajulesIeunes] U ero cpoicrsa. Ilupamuaa: N-yrosbHas nupamuia,
IpaHU U OCHOBAaHUE MUPAMUAbI, OOKOBas M TOJNHAs MOBEPXHOCTh NMUPAMUBI, MpaBUIbHAs W yCEUEHHAs MHUpamHlia. DJIEMEHTHI
pU3Mbl U NUpaMu/bl. [IpaBuiIbHbIE MHOTOTPAaHHUKH: MTOHATHE MPABWIBHOIO MHOIOTPAHHUKA, MPAaBWIbHAS MpU3Ma U IIPaBUIIbHAS
nupamuia, paBUibHasl TPEyrojbHas MUpaMHia U MpPaBUIbHBIM TeTpasap, KyO. IlpeacraBieHue o mpaBUIIBHBIX MHOTOTPAHHUKAX:
OKTa’JIp, 10JIeKadAp U uKocadapyrue CeueHus: Ipu3Mbl U THPaMUIbI

CI/IMMeTpI/Ifl B MPOCTpaHCTBE: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOfI, INIOCKOCTH. DJEMEHTEI CUMMCTPUU B IMMUpaMHUIAX,
napajieJICnrIic 1ax, rpaBUJIbHbIX MHOT'OI'PAaHHUKAX

7.6

Brruucnenue 3neMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. Ilnomans GOKOBOWM MOBEPXHOCTH U IMOJHOW MOBEPXHOCTU
OpsIMOM MPHU3MBI, IJIOLIAb OCHOBAHMM, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsAMOM mpuiMbl. [lnomans GOKOBON MOBEPXHOCTH U
MOBEPXHOCTHU MPABUWIIbHONW MUPAMUJIbI, TEOPEMa O TUIOIIAAN yeceu€HHOM nupaMuabl. [Tonstue 06 06béme. OOBEM MUpaMuIbl, TPU3MBI

7.7

[TonoGubIe Tena B mpoctpancTBe. COOTHOIMICHHS MEX Y TUIOMIAISIMHU TMTOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI




11 KJTACC

Kona IIpoBepsieMblii 31eMeHT COepP/KAHUSA
6 ['eomerpus

6.1 [unuaapudeckass TOBEPXHOCTh, 00pa3yrolue MUIMHAPUYECKON TMOBEPXHOCTH, OCh IMIMHAPUYECKOW TOBEepXHOCTH. LlwmmHmp:
OCHOBaHHUs U OOKOBasi HOBEPXHOCTh, 00pa3yoolas U 0Ch, IUIONIAb OOKOBOW U IMOJIHOM OBEPXHOCTH
Konnueckass mOBepXHOCTb, 00pa3yrollre KOHHUYECKOW IOBEPXHOCTH, OCh M BepIIMHA KOHWYECKOH moBepxHocTH. KoHyc:

6.2 OCHOBAaHHE W BepIIMHA, OOpasyrolas ¥ OChb, IUIOMAAb OOKOBOH M IOJHON MOBEPXHOCTH. YCEUEHHBIM KOHyc: oOpasyrolmue u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTb

6.3 Cdepa m map: meHTp, paamyc, AMaMETp, IUIOUIAIb IMOBEPXHOCTH cdepbl. B3anMHoe pacmosnoxenune cdepsl M IUIOCKOCTH,
KacaTeJibHasl IIJIOCKOCTh K cdepe, MIouaabs chepsl

6.4 N300pakeHue Tes BpallleHHsl Ha MII0CKOCTH. Pa3BEépTka HuimHApa U KOHyca

6.5 KomOuHanuu ten BpaleHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAaHHBIN 0KOJI0 cepbl, cepa, BOMCAHHAS B MHOTOTPaHHHUK,
WM TEJIO BpallleHUs

6.6 [Tonsatue 06 06bEMe. OcHOBHBIE CBOIiCTBa 00BEMOB Tel. Teopema 00 00bEME MPSIMOYTOIBHOTO MapalIeICNUIe/[a U CICACTBUS U3
He€. O0bEM nmnuHapa, KoHyca. O0BEM mapa u miomaab cheps

6.7 ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXKAY IUIOLIA/IIMU IOBEPXHOCTEH, 00bEMaMU MOAOOHBIX Tel

6.8 Ceuenust muMHApa (MapauieIbHO U MEPHEHIUKYISIPHO OCH), CeUeHUs] KOHyca (TapaiieIbHOE OCHOBAHUIO U MPOXOJSIIEe uyepe3
BEPIINHY), CEYEHUS 11apa
BexTtop Ha muiockocTH M B mHpocTpaHcTBe. C0KEHHE M BBIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoxeHue

6.9 BEKTOpa Mo TpEM HEKOMIUIaHapHBIM BekTopaM. [IpaBuio napamienenunena. Pemenue 3anay, cBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII
JEUCTBUN C BEKTOPAMHU
[IpsimoyronbHasi cucteMa KOOpAMHAT B nipocTpaHcTBe. KoopanHatel Bektopa. IIpocreiimme 3anaun B KoopauHaTax. YToJl MEXIy

6.10 BekTopamu. CKalsipHOE NTPOU3BEACHNE BEKTOPOB. BhIuncieHne yriaoB MexX Iy IpsIMbIMU U IIIOCKOCTAMU. KoopInHAaTHO-BEKTOPHBII

MCTO/ IIPpU PCIICHUHN TCOMCTPHUICCKUX 3a1a4



ITPOBEPAEMBIE HA EI'S 10O MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsIeMoro
TpeOOBaHUs

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTe/ILHON MPOrpPaMMbl
cpeaHero oouero od0pazoBaHust

Bnanenne meromamMu J0Ka3aTenbCcTB, AITOPUTMAaMHU PELICHHS 337a4; yMeHHe (OpMYJIHpOBATH U ONEPUPOBATH
NOHATHAMM: OIPEIECIICHUE, aKCMOMa, TEOPEMa, CIEICTBUE, CBOWMCTBO, NMPHU3HAK, J0KA3aTEJIbCTBO, PABHOCUJIbHBIC
(bopMyITHPOBKH; MPUMEHATH UX; YMEHHE (DOPMYITUPOBATH OOPATHOE M MPOTUBOIOIOKHOE YTBEPKICHUE, IPUBOJUTH
IpUMEpPbl U KOHTPIPHMEPBI, HCIOJb30BATh METOJ MATEMaTU4YeCKOW MHIYKLUH; IPOBOAMUTH J[OKA3aTeIbHbIC
pacCyXJIeHMsI IIPU PELICHUM 3a]a4, OLICHUBATh JIOTMYECKYIO IPAaBWJIBHOCTb PACCYKICHHH; YMEHHE OIEPHUpPOBATH
HNOHATHAMM: MHOXECTBO, IOJMHO)KECTBO, OIE€pallMiM HaJl MHOXKECTBAMHU; YMEHHME MWCIIONb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN amnmnapar JUisl ONMCAHUS PEABHBIX IPOLECCOB U SIBJICHUM U IPHU PELICHUHU 33/1a4, B TOM YHUCJIE U3
JIpyrux y4eOHBIX IPEIMETOB; YMEHUE ONEepUpOBaTh MOHATHSAMHU: rpad, cBA3HbIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh U ONUCHIBATh I'padbl pa3IMYHBIMU CIIOCOOAMU; HCIIOJIb30BATh Irpadbl MPU PELICHUU
3aja4

YMeHue onepupoBaTh NOHATHAMM: HATYPAJIbHOE YMCIIO, LIEJIO€ YMCIIO, CTENEHb C LENbIM I0Ka3aTeleM, KOPEHb
HaTypaJbHOM CTEIEHHU, CTENEHb C DPAlUOHAIBHBIM II0KA3aTeJIEM, CTEIEHb C JACHCTBUTEIBHBIM II0KA3aTEleEM,
jorapu(M 4ucia, CUHYC, KOCUHYC M TaHT€HC IPOU3BOJBHOTO YMCIIA, OCTATOK 110 MOAYJIIO, PALMOHAIBHOE YUCIIO,
MPPALMOHATIBHOE YHCIIO, MHOXXECTBA HATypaJIbHBIX, LEJbIX, PAlMOHAIbHBIX, JEHCTBUTEIBHBIX YHUCET; YMEHHUE
UCIIOJIb30BaTh MpPU3HAKU JEIMMOCTH, HAaUMEHBIINHM OOIIMI JeNuTeNb U HauMeHbllee o0llee KpaTHOE, alrOPUTM
EBkiuaa npu pelmeHu 3a4ad; 3HAaKOMCTBO C pa3iIM4YHBIMU IO3UIUOHHBIMM CHCTEMaMH CUHCIEHHS; yYMEHHE
BBITOJIHATH BBIYUCIIEHNE 3HAYEHUH U TPeoOpa30BaHus BbIPaXXKEHHI cO CTETIEHIMH U JorapudMamMu, IpeodpazoBaHus
JIpOOHO-pallMOHATIBLHBIX BBIPAKEHUH; yMEHHE OINEepUpOBaTh MOHATHUSMHU: IOCIEJOBATEIBHOCTh, apupMeTHyYecKas
porpeccusi, reoMeTpudeckas IMporpeccusi, OECKOHEYHO YyObIBarollasi TeOMETpuYecKas MporpeccHs; yMeHue
3aaBaTh I1OCJIEOBATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OpPMYN; YMEHHE OINepUpOBaTh
MOHATUSMH: KOMIUIEKCHOE YMCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOIYJIb U apTyMEHT KOMIUIEKCHOTO 4YuCIa,
dopma 3amuCH KOMIUIEKCHBIX 4YHcel (reoMeTpHuecKas, TPUIOHOMETpUYecKas U anredpaudeckas); yMeTb
MPOU3BOJIUTH apU(PMETHUECKUE JAEUCTBUS C KOMIUIEKCHBIMHM YHCJIaMHU; MNPUBOAUTH HPHUMEPHl HCIOJIb30BaHUS
KOMIUIEKCHBIX YMCEJI; OINIEpUPOBATh NMOHATHUAMU: MaTpuua 2xX2 u 3x3, oNpeAenuTellb MaTPULIbl, FEOMETPUUECKUN
CMBICII OIIPENETUTEIS

YMeHne  onepupoBaTh  MHOHATHSAMHU:  palMOHAJIBbHBIC, HWPPALMOHAIBHBIE,  II0KA3aTEJIbHbIE,  CTEIICHHBIE,
JorapupMHUUEcKUe, TPUTOHOMETPUUYECKHE YPABHEHUS U HEpPaBEHCTBA, HX CUCTEMbl; YMEHHE OINEepUpPOBaTh
MOHSTUSIMHU: TOKJECTBO, TOXJECTBEHHOE IpeoOpa3oBaHHe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH u
HEPaBEHCTB, PAaBHOCHUIIBHOCTb YPABHEHUI, HEPABEHCTB U CHUCTEM; YMEHHUE pPEIIaThb ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C IIOMOIIBK PA3IMYHBIX NPUEMOB; pPEIIATh YPABHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpPOM;
IIPUMEHATh YPAaBHEHUS, HEPABCHCTBA, UX CHUCTEMBI I PELICHUS MAaTEMaTUYECKUX 3aJad M 3a1ad U3 pa3iIudHbIX




obJyacTelt HayKu U PeaIbHOW KU3HHU

VYMeHne onepupoBaTh MOHATUAMHU: (YHKLIHSA, YETHOCTh (DYHKIMM, MEPUOAWYHOCTh (PYHKIUH, OrpaHUYEHHOCTb
(GyHKINH, MOHOTOHHOCTh ()YHKIIMH, SKCTPEMyM (QYHKIUH, HauOoJbIllee W HAaUMEHbIIee 3HAUeHUS (YHKIMM Ha
IPOMEXKYTKE, HelpepblBHAs (YHKLMS, aCUMIITOTHI rpaduka (YHKLUUH, [IepBas U BTOpas MPOU3BOJHAs (PYHKIUH,
reOMETPUYECKUI M (PU3MUECKUI CMBICT IPOU3BOIHOM, IIEPBOOOpa3Hast, ONPeIeIEHHBIA HHTETPall; yMEHUE HaXOAUTh
aCUMIITOTHI Tpaduka GYHKINHU; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO U KOMIIO3ULIUH
(GyHKUIMH, HAXOJUTh YpaBHEHHE KacaTelbHOU K rpaduKy (yHKIIUN; YMEHHE HAXOAUTh POU3BOIHBIC JIEMEHTAPHBIX
(GyHKLUUH; yMEHHE MCIIOJIb30BaTh IMPOM3BOJHYIO [UIl HCCIENOBaHUS (YHKUMH, HAXOIUThb HaWOOJIbIINE WU
HaMMEHBIINE 3HaUYeHUsS (QYHKIMIA; CTPOUTH Ipa)Ki MHOTOYJICHOB C MCIIOJIb30BAaHUEM amlapara MaTeMaTHYecKOro
aHaJIN3a; IPUMEHATh IPOM3BOIAHYIO ISl HAXOXKICHWS HAWIyYIIEro pEIICHHs B IPUKIAJHBIX, B TOM 4HCIE
COLMAIBHO-9KOHOMHYECKUX U (U3NYECKUX 3a/1a4ax; HAXOTUTh IUIOMIATH U 00BEMBI (PHUTy ¢ TIOMOIIBI0 MHTETpaa;
IPUBOAUTH PUMEPHI MATEMAaTHUECKOr0 MOJICIIMPOBAHUS C TOMOILBIO JH(depeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas (GYHKUIUS, KOMIO3MLMS (YHKIHMH, JHHEHHAS
byHKIuMs, KBagpaTuuHas QyHKIMS, palioHaIbHas QYHKIHS, CTeNIeHHas: (DYHKIHS, TPUTOHOMETPUIECKUE ()YHKITHH,
oOpaTHbIE TPUTOHOMETPUYECKHE (YHKIMH, IOKa3aTelbHas M Jorapupmuyeckas (QyHKIHH; yYMEHHE CTPOHUTH
rpaduKkyd M3y4eHHBIX (YHKIWH, BBIIOJIHATH NpeoOpa3oBaHusi TpagukoB (YHKIHHA, HCIONB30BaTh IpaduKd s
U3y4YEHUS MPOIECCOB M 3aBUCHUMOCTEH, IPU PEIICHNH 3a/ad U3 JPYrHX Y4EeOHBIX NMPEIMETOB U 3aJad U3 peanbHOU
KU3HH; BBIpAXXaTh (OpPMYJIaMU 3aBHCHMOCTH MEXIy BEIMYMHAMMU; HCIIOJIIB30BaTh CBOMCTBA M TpaduKu (PyHKIHIA
JUI pEIlCHWs YpaBHEHHH, HEPaBEHCTB M 3aJady C IapaMeTpamH; H300pakaTh Ha KOOPIMHATHOW IUIOCKOCTH
MHOXECTBa PEIICHU YpaBHEHU, HEPABEHCTB U UX CHCTEM

YMeHue penath TEKCTOBbIE 33[aud Pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOLEHTHI, JOJIU U YaCTH, HA IBUKEHHE, paboTy,
CTOMMOCTb TOBAapOB U YCIYyT, HAJOTH, 3aJauyd U3 OOJACTH YNpaBICHUS JIMYHBIMU U CEMEWHBIMH (PUHAHCAMM);
COCTAaBIIATh BBIPAKEHUS, YPABHEHMSI, HEPABEHCTBA M UX CHUCTEMBI 110 YCIOBUIO 3aJaud, MCCIEN0BATh IOJIYYEHHOE
pelleHre U OLIEHMBATh INPaBIONOAOOHOCTh PE3yJIbTaTOB; YMEHHME MOJEIUPOBAaTh PEaJbHbIE CUTYallUd Ha S3bIKE
MaTEMaTUKH; COCTABIIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, HCCIEN0BATh
MIOCTPOEHHBIE MOJIEIN C MCTIOJIb30BAaHUEM allllapara alnreopbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHSMH: CpefHee apudmMeTrndyeckoe, MeauaHa, HauOoJbllee U HaUMEHbIee 3HAaYeHMS,
pa3smax, JUCIepCHs, CTaHAApTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE U3BJeKaTbh, WHTEPIPETUPOBATH
uH(pOpMalMIo, TPEICTaBICHHYI0 B Ta0NMIIaX, Ha AMAarpaMMax, rpadukax, OTpakalollyl0 CBOMCTBAa pPeaJbHBIX
IPOLIECCOB U SBJICHU; MPECTABIATh HH(OPMAIIHIO C TOMOILBIO TAOJIHIL U AUArpaMM; UCCIIEI0BATh CTATUCTHYECKHUE
JaHHbIE, B TOM YHCIIe ¢ IPUMEHEHUEM IpaUyecKuX METO/0B U AJIEKTPOHHBIX CPEACTB; rpa@UuecKku HCCIel0BaTh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOIIBIO IMarpaMM pacceMBaHMs U JIMHEHHOHN perpeccuu

YMeHue onepupoBaTh NOHATUSMH: CIIyYallHBIHA OMNBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS,
YMEHHE BBIYHUCIIATH BEPOSITHOCTh C UCIOJIb30BaHUEM TpadUUyeCcCKHUX METO/0B; MPUMEHSITh (OPMYJIbl CIOKEHUS U
YMHOXXEHUSI BEPOSITHOCTEH, (OpPMYITy IOJIHOM BepOSATHOCTH, (opmyiny bepHymnn, koMOMHaTOpHBIE (GaKThl U
(GbOopMyJIbl; OLIEHWBATh BEPOSITHOCTH PEaJbHBIX COOBITHUN; YMEHHE ONEpPUpPOBaTh MOHATUSMHU: ClydyailHas BeIMYMHA,
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pacnpezesieHue BEPOSITHOCTEH, MAaTEMaTHYECKOEe OKHMIAHUE, NUCIEPCUS M CTAaHAApPTHOE OTKIOHEHHE CIydyalHOU
BEIIMYMHBI, (YHKIMH pacrpeneslieHuss ¥ IJIOTHOCTH PaBHOMEPHOTO, TMOKa3aTeIbHOTO M HOPMAJIBHOTO
pacnpeesieHuil; yMEHUE UCIOJIb30BaTh CBOMCTBA U3YYEHHBIX PACHPEICIICHUN U1 PELIEHUs 3a/1ad; 3HAKOMCTBO C
MNOHATUSMH: 3aKOH OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX MCCIEIOBAHUNA; yMEHHE MPHUBOJUTH IPUMEPHI
IPOSIBJIIEHUS 3aKOHA OOJIBIINX YHMCEN B MPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHUE ONEPUPOBATh NOHATUSIMMU:
coueTaHue, IEPECTAHOBKA, YHMCIIO COYETAHWH, YHUCJIO NEpecTaHOBOK; OumHOM HbIOTOHA; yMEHHE NPUMEHSATH
KOMOUHATOpHbIE (DAaKThl U PACCYXKAEHUS IJs pEIleHUs 3a/ay; OLEHMBATh BEPOSTHOCTH pEaJbHBIX COOBITHI;
COCTaBJISITh BEPOSATHOCTHYIO MOJIENb U UHTEPIPETUPOBATH MOIYUEHHBIN PE3YyIbTAT

YMeHue onepupoBaTh MOHATUSAMU: TOYKA, IpPsMas, IUIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJIA,
IUIOCKUM  Yroji, JABYTPAaHHBIA yroji, TPEXIPAHHBIA YroJl, CKPELIMBAKOUIMECS MpsAMblE, MapajlIeIbHOCTh U
NEPIEHIUKYJISAPHOCTh NPAMBIX U IJIOCKOCTEH, yrojl MEXAY MPSMBIMH, YTrojl MEXIY MPSMOHM U IJIOCKOCTBIO, Yroj
MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKHM JI0 IUIOCKOCTH, PACCTOSIHUE MEXIY MNPSIMBIMHU, PACCTOSHHE MEXKIY
IUTOCKOCTSIMH; YMEHHUE WCIOJIB30BAaTh MPH PEUICHUU 33a/1a4 MU3y4eHHBIE (AKThl M TEOPEMbI TUNIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXAIOMIETO MHpa; CTPOUTH MaTeMaTHYeCKUe MOJAETU C TOMOIIbIO
F€OMETPUUECKUX MOHATUMN U BEJIMYMH, PEIIATh CBA3AHHBIC C HUMHU IIPAKTUYECKUE 3a7aun

YMeHne oneprupoBaTh MOHATUSAMHE: IIOUIAIb GUTYPBI, 00BEM (PUTYPBI, MHOTOTPaHHUK, IPABUIBHBI MHOTOTPAHHHUK,
ceueHre MHOTrOrpaHHMKa, KyO, mapajiesienunes, npusma, nupamuaa, Gurypa u moBepXHOCTh BpallleHUs, LIHJIUH/D,
KOHYC, mmap, cdepa, iomanb chepsl, IIomaab MOBEPXHOCTH MUPAMHUIBI, TPU3MBI, KOHYCa, IIIINHAPA, 00BEM Ky0a,
IPSIMOYTOJIBHOTO TMapajuieNienuiena, MUpaMu/ibl, IpU3Mbl, LWIUHApPA, KOHYyca, MIapa, pa3BEPTKa IMOBEPXHOCTH,
CeueHMs KOHyca M LMJIMHJPA, NapayiesIbHble OCH MJIM OCHOBAHHUIO, CEUEHUE 111apa, IIOCKOCTh, Kacaromasics cepsl,
HWIMHIpa, KOHYCa; YMEHHME CTPOUTHh CEUYEHHWE MHOTOTpaHHHMKA, H300pakaTb MHOTOIPAHHUKH, QUIYpHl U
MIOBEPXHOCTU BpAIIECHMs, UX CEYEHMs, B TOM 4YHCIE C IOMOIIBIO JJIEKTPOHHBIX CPEACTB; YMEHHE INPUMEHSATH
CBOICTBa reOMETpUYECKUX (PUTYp, CAMOCTOSTENBHO (DOPMYIUPOBATh OINpPENETICHHs] N3yd4aeMbIX (PUryp, BBIABUTATH
TUIIOTE3bl O CBOMCTBaX M NPU3HAKAX TI'eOMETPUYECKUX (uUryp, oOOCHOBBIBaTb WJIM OINpPOBEprarb MX; yMEHHE
IPOBOAMTH Kiaccuukanuio (Uryp mo pas3inyHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAWMBIE JOIMOJIHUTEIbHbBIE
IIOCTPOEHHUS
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YMeHue onepupoBaTh MOHATHAMU: JBUKEHHE B IPOCTPAHCTBE, MMApAJUIENbHBIN IEPEHOC, CHMMETPHS HA IUIOCKOCTH
U B IPOCTPAHCTBE, MOBOPOT, MpeolOpa3oBaHHe MOAO0OMS, MOAOOHBIE (UIYpbl; YMEHHE DPACIIO3HABATh paBHbIE U
o J00HbIE (PUTYDPBI, B TOM YHCIIE B MPUPOJIE, UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUUECKIE OTHOILICHUS
IIPU pEeIIeHNUH 3a/1a4; HaXOJAUTh FT€OMETPUUECKHE BETMYUHBI (JIMHA, YTOJ, IJI0adb, 00bEM) IPU PEIICHUH 3a]1a4 U3
Jpyrux y4eOHBIX MPEIMETOB U U3 PEeabHOM KU3HH; YMEHUE BBIUUCIIATH FT€OMETPUUECKHE BETMUUHBI (UIMHA, Yrod,
ionaab, 00bEM, IUIOMIAb MOBEPXHOCTH), UCIONb3Ys H3y4YEeHHbIE (OPMYJbl U METOJbl, B TOM 4YHCIE: IUIOLIA/lb
MOBEPXHOCTH TMHMpaMUAbI, MPU3MBL, KOHYyCa, IMJIMHIpA, IUIOMAAb cdepbl; 00bEM Kyba, HpPSIMOYroJIbHOTO
napajiesienune1a, MipaMuIbl, TPU3MbL, HWIKHAPA, KOHYCA, 1apa; YMEHWE HaXOIUTh OTHOLIEHHE 00bEMOB MOA0OHBIX

buryp
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YMeHue onepupoBaTh MOHATUAMU: NMPAMOYTOJIbHAsE CUCTEMA KOOPJMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI
BEKTOPa, CyMMa BEKTOPOB, MPOM3BEJICHHE BEKTOpA Ha YMCIO, pa3JIOKEHHWE BEKTOpa IO 0a3ucy, CKaJsipHOe




IIPOU3BEJICHNE, BEKTOPHOE IPOM3BEACHHUE, YrOoJd MEXIY BEKTOpPaMHM; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U
KOOPJAWHATHBIN METOJ U PELICHUS T€OMETPHUSCKUX 3a1a4 U 3a/1a4 JPYTrUX y4eOHBIX MPEAMETOB

YMenue BBI6I/IpaTB HOIIXOIISIH_[I/II\/JI MCTOJ JIA pCHICHUA 3aJdadd; IMOHMMAHUC 3HAYMMOCTU MATCMATUKHW B H3YUCHUH

13 HOPUPOJHBIX U OOLIECTBEHHBIX IPOLIECCOB U SBJICHUN; YMEHUE PACIIO3HABATh MPOSBICHHE 3aKOHOB MaTEMaTHKHU B
HUCKYCCTBE, YMEHHE NPUBOJIUTH IPUMEPbl MAaTEMAaTUYECKUX OTKPBITHMM POCCHMCKOM M MHUPOBOM MaTEeMaTU4YECKOH
HayKH

HEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'3 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Hucna u BIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
1.2 Parmonanbueie ynciaa. OOBIKHOBEHHBIC M IECSITUYHBIE TPOOU, TPOLIEHTHI, OECKOHEYHBIE MTEPUOINIECKHIE APOOH
1.3 Apudmernueckuii KOpeHb HATYpaJIbHOH cTeneHH. J{eHCcTBHs ¢ apuMETHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEHU
14 Creniens c 1enbIM nokasareneM. CTeneHb ¢ palioHaIbHBIM 1moka3areiaeM. CBOMCTBa CTETICHU
1.5 CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIC JOrapu(MbI
17 JlelicTBUTENbHBIE YHUClA. ApUPMETHUYECKHE OIepaluu © NeUCTBUTENbHBIMU 4YnciiaMu. [IpuOnykE€HHbIE BBIYMCICHMS, IpaBUIIA
OKpYTJICHUS, TPUKHUJIKA U OIIEHKA pe3yabTaTa BEIYUCICHHH
1.8 [IpeoOpazoBanme BBIpaKEHUI
1.9 KomriekcHeie yncna
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 Lenbie U 1pOOHO-pAIIMOHABHBIE YPaBHEHHUS
2.2 HppanmoHanbHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUs
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie U 1pOOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppainmonanbHble HEpaBEHCTBA
2.7 [TokazaTenpHBIC U JOTapU(MHUUECKIE HEPABCHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTesb MaTpUILIbI
3 OyHKIMH U TpadUKH




OyHK1UA, crnocoObl 3amanus ¢GyHKnuu. ['padux ¢yHknuu. B3aumuo oOpatHble GyHKIUH. YETHBIE W HEUETHBIE (PYHKIUH.

3.1
[Tepuonuueckue GyHKIUU
39 OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkumu. Hymu ¢yaxnum. IlpomexyTkn 3HAKOMOCTOSHCTBA. I[IpoMexyTKu
MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMBI (GyHKIMK. Hanbosbliee 1 HauMeHbllee 3HaueHue (PyHKIMY Ha IPOMEXYTKE
3.3 CrenerHas GyHKIUS ¢ HATYpaJbHBIM U IIEJIBbIM TTOKa3aTeneM. E€ cBoiicTBa u rpadguk. CBoiicTBa U rpaduK KOPHS N-O CTENEHU
3.4 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u jorapudmMudeckas GyHKIHNU, X CBONCTBA U TpaduKH
3.6 Touku pa3peiBa. AcuMnToTh rpadukoB GpyHkuuil. CBOHCTBa (DYHKIIHMA, HEPEPHIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEN0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpruuecKkas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢ynkimu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
49 [IpuMeHeHre MNPOU3BOAHON K HCClIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U JKCTpeMyMbl. Haxoknenue HamOosbliero u
HAaMMEHBIIETO 3HaYCHUs (PYHKIIUU Ha OTPE3KE
4.3 [lepBooOpaznas. MnTerpain
5) MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomeTpust
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [IpsiMbIe U TITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 Koopannatsl 1 BEKTOPHI
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