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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yue6HOrO Kypca «I'eomerpusi» 6a30BOro ypoBHS AJs 00y4aroImuXCs
10 —11 xiaccoB pa3paboTaHa Ha ocHOBe DelepaibHOrO rocy1apCTBEHHOrO 00pa30BaTEIbHOIO
CTaHaapTa cpeaHero oodmero oOpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUH,
HPEIBIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIUIUI POCCHUIICKOrO 0Opa3oBaHMUSL.
PeaJII/I3aHI/I51 IporpaMmbl 06ecnqu/IBaeT OBJIAJICHUC KIIFOYE€BBIMU KOMIICTCHIUAMU,
COCTaBIISIIOIMMHU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O 1 MTO3HABATCJIBHOI'O Pa3BUTHA JIMYHOCTH 06yqa}om1/1xcsi.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOTO Kypca TEOMETPHHM Ha YpPOBHE CpEIHEro O0IIero oOpa3oBaHHS
00ycCJIOBJIeHAa MPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX Ppe3yJbTaToB
00y4YeHHsI TEOMETPHH B HANPABJICHUHU JIMYHOCTHOTO PA3BUTHUsI OO0YYarOIUXCs, (GOPMHUPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4ecKOW TPAaMOTHOCTH, W3YYEHHs JPYTUX YUeOHBIX JUCHUIUIMH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX MPEICTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU
TeOMETPUYECKUX a0CTpaKUUii, COOTHOIIECHUH PEabHOTO U WICATBHOI0, XapaKTepe OTPaKECHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHI U MPOIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUHU B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYyYHOM IIO3HAHWU W B IIPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIMXCSI, a TaKXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUTS afalTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpust sIBJISETCS OJHUM K3 0a30BBIX IPEIMETOB HA YPOBHE CPEIHEr0o OOIIero
o0pa3oBaHMs, TaK KaK OOECIEeYMBAET BO3MOXKHOCTh HM3YYEHHUS KaK IHCIUIUIMH €CTECTBEHHO-
HAYYHOH HaIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MblluIeHHE, (GOPMUPYEMOE IPU H3YUYEHUU OOYYAIOUIUMUCS IMOHATUHHBIX
OCHOB T'€OMETPUU M TIOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJI€ pEIICHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJB3YIOTCSl MPU PpEIIeHUM 3aj7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHHne OpueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 001aCTAX
NeSITeIPHOCTH YeloBeka. OpUeHTaIUs YelloBeKa BO BPEMEHH M MPOCTPAHCTBE — HEOOXOANMOE
YCIIOBHE €T0 COLMAILHOTO ObITHS, (hopMa OTPaKEHUsI OKPYKAIOIIEro MUPA, YCIOBUE YCIIEITHOTO
TIO3HAHUS 17§ aKTHBHOTO npeodpa3oBaHus JIeHCTBUTEILHOCTH. OmnepupoBanue
IPOCTPAaHCTBEHHBIMU 00pa3aMu 0OBbEAMHSAET pa3Hble BUABI yUeOHOM M TPYJOBOM JESTEIbHOCTH,
SBISICTCS OAHMM W3 TPOPECCHOHATHHO BAXKHBIX KAadyeCTB, IOITOMY aKTyalbHa 3ajada
dopmHpoBaHUs Yy OOYYalOIMXCA MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK pPa3HOBUIHOCTH
00pa3HOTO MBIIUIEHUS! — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTUYECKON
JESTENIbHOCTH 110 MHOTHM HAaIlPaBICHUSM.

[lens ocBoeHUst mporpaMmMbl yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM YpOBHE 00ydeHUS
— oOmieoOpazoBarenbHOEe U OOIIEKYJIBTYPHOE pPa3BUTHE OOydaroumuxcs depes obOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUECKUX T€OMETPHUECKUX 3HAHUH U
NecTBUH, crienu(pUUHBIX TEOMETPUH, BO3SMOXHOCTH YCIIELITHOTO MPOI0JDKEHHs 00pa30BaHus MO
CHENHATBHOCTSM, HE CBS3aHHBIM C MPHUKJIATHBIM HCITOJE30BAaHHEM T€OMETPHH.

[IporpamMa 1o reomeTpuu Ha 0a30BOM YpPOBHE NpeAHAa3HA4YeHa JUIs OO0yJarouuxcs
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJAHEHHH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3oM, oOydaroiuecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTH
o0mIre MaTeMaTHYECKUe YMEHHS, CBSI3aHHBIE CO CIEIU(PUKON T€OMETPHH U HEOOXOJAUMBIC IS
KHU3HU B COBpeMEHHOM ol1ecTBe. Kpome 3Toro, OHu UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHUIO
Oosee TIIyOOKO, €CITM B JAJbHEHIIIEM BO3ZHUKHET HEOOXOJAUMOCTh B TEOMETPUIECKUX 3HAHUSIX B
npodecCHOHATBLHOMN 1eATeTbHOCTH.



I[OCTI/I)KCHI/IG eI OCBOCHUA IMPOrpaMMBbI OGGCHG‘-II/IBaeTCSI pPeICHUCM COOTBCTCTBYIOIINUX
3amau. [IpuopureTHbIMU 3a1auaMu ocBoeHus Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHEe B 10—11
KJ1accax SIBJISIFOTCS:

(dopMHpOBaHUE TPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYIbTYpPHl M OCO3HaHHUE €&
B3aUMOCBSI3H C OKPYXKaIOLUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX M Tejax BpalleHHs KaK O BaXHEUIIHX
MaTEMAaTUYCCKUX  MOACIAX, TIO3BOJIAOINX OIIHUChIBATH u HU3y4aTb pPa3HBIC  ABJICHUA
OKPYXXaIOIIEro MHUPa;

dbopMUpOBaHHE YMEHHS pAacllo3HaBaTh Ha YEepPTEkKaxX, MOJEISIX M B PEaTbHOM MHpE
MHOTOTPAaHHUKH U TeJIa BPaIlCHUS,

OBJIAACHUEC MCETOOdaMHU peHIeHI/Iﬂ 3a4a4 Ha HOCTpOCHI/I}I Ha I/I306pa)KeHI/ISIX HpOCTpaHCTBeHHHX
¢uryp;

q)OpMI/IpOBaHI/Ie yMeHI/ISI OH€pI/IpOBaTB OCHOBHEBIMU ITIOHATHUAMU O MHOI‘OI‘paHHI/IKaX U TCJIax
BpaHICHI/IH U UX OCHOBHLBIMU CBOﬁCTBaMH;

OBJIaACHUC AJITOPUTMAaMH PCIICHUSA OCHOBHLIX THIIOB 3a14a4; (I)OpMI/IpOBaHI/Ie YMCHHA NPOBOAUTH
HCCJIOKHBIC TOKa3aTCIIbHBIC PACCYKACHHA B XO4€ PCIICHUA CTCPCOMETPUICCKUX 3alad U 3a1a4 C
MMPAKTUYCCKUM COACPIKAHUEM,

pPa3BUTHE HHTEJUIEKTYaJIbHbIX W TBOPYECKUX CIIOCOOHOCTEW O00ydYaroIuxcs, MO3HAaBaTEIbHOMN
AKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUH, KpUTUYHOCTH MBILIUICHUS;

dbopmupoBanue  (QYHKIMOHAIBHOM  TPaMOTHOCTH, pEJIEBAHTHOW T'€OMETpPUM:  YMEHHE
pacno3HaBaTh TPOSBICHHUS T'€OMETPHUYCCKHX TOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYallUAX U MPH HU3yYEHUH IPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHMOCTEH W 3aKOHOMEpPHOCTEH, (hOpMYJIHpPOBATh MX Ha S3BIKE I'€OMETPHUH M CO3/1aBaTh
FeOMETPUUYECKUE MOJICTH, NMPUMEHSATh OCBOCHHBIH T'€OMETPUYECKUN ammapar A pelieHus
MPAKTUKO-OPUEHTUPOBAHHBIX 3a]]a4, UHTEPIIPETUPOBATh U OLICHUBATDH MMOJTYYECHHBIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCS BKIOUEHHE B KYpC CTEPEOMETPHH B
HayYajie ero U3y4eHus 3a/ad, pellaeMblX Ha YPOBHE UHTYUTHUBHOI'O MTO3HAHUS, U ONPEAECIEHHBIM
o0pa3oM opraHu3zoBaHHas paboTa HajJ HHUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOIO U
IIPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTHUMYJIMPYET IPOTEKAaHWE MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JalbHEUILIEMY N3YUEHHUIO NTPEAMETA.

[Ipeamourenne oTHaércss HArMAAHO-KOHCTPYKTMBHOMY METOJy OOy4YeHMs, TO €cTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEAMETHO-NPAKTUYECKOU
JEATENIBHOCTH. Pa3BuUTHE INPOCTPAaHCTBEHHBIX MPEACTABICHUM Yy ydallUXxcs B Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pPEIlIeHNUs 3aa4 Ha CO3JJaHUE MIPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3fgaHue oOpa3a NMPOBOAUTCS C
OMOpO Ha HarJsJHOCTh, a ONIEPUPOBAHUE 00Pa30M — B YCIIOBUSAX OTBJICUEHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO CONEPIKaHNU.

OcHoBHBIE coaepkaTenbHble JHHUU Kypca «l'eomerpun» B 10-11 Kkmaccax:
«MHororpaHHuKn», «lIpsiMble U MJIOCKOCTH B NMPOCTpaHCTBEY, «Tena BpameHus», «BekTopsl n
KOOpJMHATHI B IPOCTpaHCTBE». PDOpMUPOBAHKE JTOTHUECKUX YMEHUN paclpeensieTcss He TOIbKO
[0 COJAEp)KaTeNIbHBIM JIMHHUSM, HO W MO TrojaM oOydeHHs Ha YpOBHE CpeIHEero oOIlero
o0Opa3oBaHwUs.

Copnepxanre 00Opa30BaHMs, COOTBETCTBYIOLIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMbl, pacpeeIEHHBIM 110 ToAaM 00y4YeHHsI, CTPYKTYpPUPOBAHO TaKUM 00pa3om,
4yTOObl  OBJAJCHHE T'€OMETPUYECKUMH  TOHATHSMM U HABBIKAMU  OCYILECTBISIIOCH
MOCIEZ0BATENbHO M IMOCTYHATENbHO, C COOJIIOJIEHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CUCTEMY '€OMETPUYECKHUX MPE/CTaBICHUN 00yJaromuxcs,
pactmpsist 1 yriryousisi €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha w3ydenue reomerpuu orBoamtcs 3 yaca B Henemto ( 1 dac mobaBiieH U3 4YacTw,
bopmupyeMoii yaacTHHKaM U 00pa30BaTe/IbHBIX oTHOMICHHI) B 10 Kaacce u 2 yaca B Hegenio (1
gac 100aBJieH W3 4acTh, (OPMUPYEMON y4aCTHHKAM W 0Opa3oBaTelNbHBIX OTHOIIECHWH) B 11
KJIacce, BCero 3a JiBa roga ooydenus - 170 yaeOHBIX yaca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUSI cTepeoMeTpur. Touka, mpsimasi, INIOCKOCTb, MPocTpancTBo. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3anMHOe pacrionokeHue NpsMbIX B IIPOCTPAHCTBE: NEPECEKAONINECs, NapaJUICIbHbIE U
CKpeluBawIuecs: npsambslie. llapannenbHOCTh MNPAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:
MapajulesibHbIE MPSAMBbIE B IPOCTPAHCTBE; MAPAJUIETBHOCTh TPEX NPSAMBIX; MNapAJLICIbHOCTb
OpsIMOM M IJIOCKOCTH. YTJbl C COHAINPABICHHBIMHU CTOPOHAMH; Yrojl MEXIy HIpsIMBIMH B
npoctpancTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  MapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIocKkocTel. [IpocTeiimue mpocTpaHncTBEHHbBIE PUTYPBI HA MIIOCKOCTHU: TETPAdIP,
KyO, mapajuieNenuIie ], MoCTPOSHNE CEYCHUH.

[lepneHaAUKYISIpHOCT,  HPSAMOM U IUIOCKOCTU:  MEPHEHAUKYJISPHBIE MpsSMbIE B
MPOCTPAHCTBE, MPSMbIE NapaUICIbHbIE M MNEPHEHAUKYJIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IUJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJI MEXAY MPSAMOW U IUIOCKOCTBIO; BYTPaHHBIA YroJI,
JUHEUHBIN Yroj JABYrpaHHoOro yria. llepneHaukyisp U HakJIOHHBIEC: PACCTOSHHE OT TOYKU O
MJIOCKOCTH, PACCTOSTHUE OT MPAMOW 1O IUIOCKOCTH, NPOEKIHs (GUTYpPhl HA IUIOCKOCTb.
IleprieHAMKYAAPHOCTD IIIOCKOCTEN: MPU3HAK MEPIIEHANKYIAPHOCTH ABYX IUIOCKOCTER. Teopema
0 TpEX MEPHEHAUKYIAPAX.

MHuororpanHuKu

[ToHsiTHE MHOTOrpaHHHWKA, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHWKA, BBINYKJIbIE U
HEBBINTYKJIbIE MHOTOIPAHHUKHU; pa3BEpTKa MHOrorpaHHuka. [Ipu3ama: N-yronapHas npusMa; rpaHu
Y OCHOBAHUS MPU3MBI; MIPsiMasi M HAKJIOHHAs TIPU3MBI; OOKOBAsi U TIOJIHASI TIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, OpsIMOYTOJbHBIN NMapajieienunes u ero cpoiicrBa. [lupamuaa: N-yronapHas
nupamMuja, TpaHU W OCHOBAaHHME NUpaMHUAbl; OOKOBas W TOJHAs TMOBEPXHOCTh IMHPAMU/IBI;
npaBUjbHAasl W YyCEUEHHas MNUpaMUJa. OJIEMEHThl MNpuU3Mbl W nOupamuiabl. I[IpaBuiibHbIE
MHOTOTPAHHUKH: TMOHSITHE MPABUIBHOIO MHOTOTPAHHHMKA; MpaBWIbHAs NpU3Ma U MpaBUJIbHAS
NUpaMK/Ia; MpaBUJIbHAS TPEYToibHAsl MUPaMKIa U IPABHIBHBIN TeTpasrap; kyO. [IpencraBnenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp, MoAeKa’aAp W uKocadap. CeueHus MNpU3MBbI U
MUpaMUIBL.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCHTEIBHO TOYKH, MPSMOW, IIIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuax, napauienenuneaax, NpaBuibHbIX MHOITOTPAHHUKAX.

Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomaas 60koBoit
MIOBEPXHOCTH M TOJIHOW IOBEPXHOCTH NPSMOM IPU3MBI, IUIOIIAJb OCHOBAHWM, Teopema o
OOKOBOU TMOBEPXHOCTH TPsAMOHM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWJIbHON MHpaMUAbI, TeopeMa O IUlom@aau yceu€HHoil nupamunabl. [loHsTHE 00 00BEME.
O0BEM TUpamMuIbl, TPU3MEI.

[Tonobupie Tema B mpocTpaHcTBe. COOTHOIIGHHS MEXAY IUIOMAIIMU MOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

11 KUIIACC



Tesa BpaleHus

[{unuHapuyueckas MOBEPXHOCTb, OOpa3yollue IMIMHIPUYECKON TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. L{MauHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCb; IJIOIIaAb OOKOBOM M MOJHON MOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yrollie KOHHYECKOH IOBEPXHOCTH, OCb W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyrolas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3yloliue W BHICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHrp, paguyc, OUaMeTp; IUIOMIAAL IMOBEPXHOCTH cdepbl. BizanmHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIabs chepbl.

N3o00pakeHue e BpalieHus: Ha IIocKocTu. Pa3BépTka LUIMHIpA U KOHYCA.

KomOunanuu Ten BpalieHHs U MHOTOTPAaHHUKOB. MHOTOTpaHHMK, OMHCAHHBIN OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 o00bEéMe. OcHOBHBIE CBOicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mmHapa, koHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[TomoGHble Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMAASIMU IIOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenuss 1mwiMHApa (MapaielbHO W NEPHEHIUKYISIPHO OCH), CEYEHHUsS KOHyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexkTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha III0CKOCTH U B IpocTpaHCTBE. CI0KEHUE U BBIYNTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopam. IlpaBuiio
napajuienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM IPABUII IEUCTBHUI C BEKTOPAMHU.
IIpsmoyronbHas cucrema KOOpAMHAT B InpocTtpaHcTtBe. KoopaunHarsl Bekropa. IIpocreimme
3aJaud B KOOpIMHATax. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEINCHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsIMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
PELICHUN T€OMETPUUECKUX 3aa4.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHUS IPOTpaMMbl y4dyeOHOro mpeamera «MaremaTukar
XapaKTEPU3YIOTCS:

I'paiknanckoe BocnnuTaHue:

C()OPMUPOBAHHOCTHIO TPAXKIAHCKOM TMMO3UIMK OOYYaromIerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOr0 OOIIEeCTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TPakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCICTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U HA3HAYCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPAXIAHCKONW MIECHTUYHOCTH, YBAXKEHUS K IMPOILIOMY
W HACTOAILIEMY POCCHICKOM MAaT€MAaTHKHU, IEHHOCTHBIM OTHOLUEHHUEM K JOCTHKEHHUSIM
POCCUICKHMX MaTEeMaTHKOB M POCCHHUCKOW MaTeMaTUYE€CKOM IIIKOJIBbI, K HMCIIOJb30BAaHUIO ITHUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHMEM JYXOBHBIX IIEHHOCTEH pOCCHIiCKOro Hapoaa; chopMHUpPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEACHHSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIIUTAHHE:

ACTETUYECKMM  OTHOIIEHHEM K  MHPY, BKIIOYas OCTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, pPaCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTUYECKUM acTIeKTaM Pa3uYHbIX BUIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MaTeMaTUYeCKHe 3HaHUs B HHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KM3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 30POBBIO
(3mopoBoe mMuTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PEryyispHas (Quznueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBHUTEIHHOU
JIEATEIIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYNy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOHUS; WHTEPECOM K Pa3TuYHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON W €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUIAHBI, TOTOBHOCTHIO U CIOCOOHOCTHIO K MaTeMaThdeckoMmy oOpa3oBaHUIO U
caM0OOpa30BaHMIO HA TPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKON HApPaBIEHHOCTH.

JKO0JIOrHYeCKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO IKOJIOTMUYECKON KyIbTypbl, MOHUMAHUEM BIHUSHHUS COLUATHHO-
SKOHOMHMYECKHX TMPOIECCOB HA COCTOSSHUE MNPHUPOJHOM W COLMAIBHOM Cpelbl, OCO3HAHUEM
I00AaNbHOTO — XapakTepa JKOJOTMUECKUX  MpoOJieM; OpUEHTalMei Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWW JJIA PEIICHUs 3371a4d B 00JaCTH OKPYKAIOIIEH Cpenbl, MIaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH CpeJibl.

I{eHHOCTH HAYYHOTO NTO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIICCTBEHHOHN MPAKTHUKU, TOHUMaHUEM MaTEMaTHYECKOW HAyKH Kak cQepbl
YeJIOBEUECKOU JIeATEeNIbHOCTH, ITAOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBHIIA3AIUY;
OBJIQJICHHEM S3BIKOM MAaT€MAaTHKH W MaTeMaTUYeCKOW KYyJIbTypOW KaK CPEICTBOM IO3HAHUS



MHpa; TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYIO M HCCIEAOBATEIIbCKYIO JI€ATEeNbHOCTh
WHAUBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIC pe3ybTaThl OCBOCHHS MPOTpaMMBbI y4eOHOTO mpeamera «MaTeMaTrukay
XapaKTEPU3YIOTCS OBJaJICHUEM YHUBEPCAIbHBIMU MO3HABATEJIbHBIMH JCHCTBUSMU,
YHUBEPCAIbHBIMA ~KOMMYHUKATUBHBIMU  JCHCTBUSIMH, YHUBEPCAIbHBIMU PEryJISTUBHBIMU
JIEUCTBUSIMU.

1) YuuBepcaibHble MO3HABATEIbHbBIE JICHCTBHS, 00eCIeUnBaOT GOPMHUPOBaHUE 0a30BBIX
KOTHUTUBHBIX MPOIECCOB 00yYaronuxcsi (OCBOGHUE METOJ0B MO3HAHUS OKPYKAIOIIET0 MUPa;
MIPUMEHEHHNE JIOTHYECKUX, UCCIIEIOBATEILCKUX OMEpalliii, yYMEHUH paboTaTh ¢ nHMOpMaIuen).

ba3oBble Joruuyeckue JelMcTBUA:

BBISIBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMATUYECKUX OOBEKTOB, MOHATHIA,
OTHOIICHWIA MEXAy TOHATUSAMH, (OPMYIHPOBATh ONPEACICHUS TOHITUN; YCTaHABJIUBATH
CYLIECTBEHHBIN NMPU3HAK KIaCCU(PHUKALMHU, OCHOBAHUS /ISl 000OLIECHNUS U CPaBHEHUS, KPUTEPUHU
IIPOBOJMMOI0 aHAJIN3A,;

BOCIIPUHUMATDb, (I)OpMy.]'II/IPOBaTL u Hp606paBOBLIBaTB CYXKACHUA: YTBCPAUTCIBHBIC U
OTpUIATCIIbHBIC, CAUMHUYHBIC, YACTHBIC U O6HII/IG; YCJIOBHBIC;

BBISIBJISITH MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M TIPOTHBOPEYHS B (paKTaX, TaHHBIX,
HAOMIOJICHUSAX U YTBEPXKICHUSX; MpeiaraTh KpUTEPUM AJis BBIABICHUS 3aKOHOMEPHOCTEH U
NPOTHUBOPEUHNL;

JenaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJIUTH CaMOCTOSTENbHO J0KA3aTe/IbCTBA MAaTEMAaTUYECKUX YTBEP)KACHUN (TpsiMble U OT
IPOTUBHOI'0), BBICTpAaUBaTh AapryMEHTAlUIO, IMPUBOAUTH MPUMEPbl U  KOHTPIPUMEDSI;
000CHOBBIBAaTh COOCTBEHHBIE CYXJAEHHSI U BHIBOJIBI;

BBIOMpATh CNOCOO perieHus: y4eOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BapUAaHTOB PELICHMS,
BbIOMpATh HanOOJIee MOIXOAAIIMMI ¢ Y4ETOM CAMOCTOATENBHO BBIJIICHHBIX KPUTEPHEB).

Bba3oBbie nccienoBarenLCcKue 1eHCTBUS:

UCIOJIb30BaTh BOIMPOCHl KaK HCCIIEAOBATENbCKUNH HMHCTPYMEHT MO3HaHUsS; (OpPMYIHPOBAThH
BOINPOCH], (UKCUPYIOIIME NPOTUBOpEUYHe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3ULIMI0, MHECHHE;

MPOBOJIUTH CAMOCTOSITENIBHO CIJITAHMPOBAHHBIM SKCIEPUMEHT, UCCIEAOBAaHUE IO YCTAHOBJICHHUIO
OCOOEHHOCTEH MaTeMaTH4eCKOoro OOBEKTa, SIBJICHUS, MPOIECCa, BBISIBICHHUIO 3aBUCUMOCTEH
MEXy 00bEKTaMH, SBICHUSMH, POIIECCAMU;

CaMOCTOSITENNbHO (QOopMyIUpOBaTh 000OIIEHUS M BBIBOABI MO pe3yidbTaTaM MPOBEAEHHOTO
HAOJTIOJICHUS, HCCIICIOBAHUS, OIICHHBATh JOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BHIBOJOB U
00001IeHNI];

IMPOTrHO3UPOBATE BO3MOXKHOC PA3BUTUC IMPOLCCCA, a TAKIKC BBIABUTI'ATH NPCAIIOJIOKCHUA O Cro
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmaunmeii:

BBISIBIIATH JAeUIIMTHI WH(OpPMAIIMU, NaHHBIX, HEOOXOJMMBIX [IJI1 OTBETa HA BOMPOC W IS
penIeHus 3a/1a4u;

BbIOMpaTh  MH(OpMANMIO M3  UCTOYHMKOB  PA3JIMYHBIX  TUIOB,  aHAJU3UPOBATh,
CUCTEMATHU3UpPOBaTh W MHTEPHPETUPOBATH MH(POpPMALMIO pPa3IMYHBIX BHJIOB U  (QOpM
IIPE/ICTABIICHHS;



CTPYKTYpUpOBaTh HMH(OpMAIUIO, MPEACTaBIATh €€ B Pa3lIU4HbIX (POpMax, HIUTIOCTPUPOBATH
rpaduvecKku;

OILICHUBATh HAJEKHOCTh MH(POPMALIMH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcaibHbIe KOMMYHHKATHBHBIE JICHCTBHS, 00€CHeYrBalOT Cc(HOPMHUPOBAHHOCTD
COIMAJIbHBIX HAaBBIKOB 00YYaIOIIUXCS.
O0menue:

BOCIIPpUHUMATh 1 q)OpMyJII/IPOBaTB CYXKACHUA B COOTBCTCTBUU C YCIIOBHUAMU U LCIISIMU 06H.[€HI/I$I;
SACHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pC€HHUA B YCTHBIX M IIMCBMCHHBIX TCKCTaX,
JaBaTh MOACHCHUSA 110 XOAY PCUICHUA 3ala4Yi, KOMMCHTHUPOBATH HOHy‘IeHHBII;'I PE3YIbTAT,

B XoAe OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMbI, IMPOOJIEMBI,
pelaeMoi 3a1a4yu, BbICKA3bIBATh WICH, HALCJICHHBIE HA IIOMCK PEIICHHs; CONOCTaBJIATh CBOU
CYXJIEHUS C CYXACHUSAMH APYrHUX YYaCTHHKOB JUANOra, OOHApY>KMBATh Pa3IM4Ue U CXOJICTBO
MO3HILIMI; B KOPPEKTHOMH (hopme PopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

NpPE/ACTaBIATh PE3yNbTaThl PEIICHHsS 3aJadyd, OKCIIEPUMEHTa, WCCIEOBaHMsA, IIPOCKTa;
CaMOCTOATCIIBHO BI)I6I/IpaTI) q)OpMaT BBICTYIIJICHUA C y‘IéTOM 3ala4 IMpe3CHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CorpyanunuecrBo:

MNOHUMAThb W HUCIIOJIBb30BATh IIPCUMYIICCTBA KOM&HI{HOIZ nu HHHHBHﬂyaHBHOﬁ pa6OTI>I Ipu
PCIICHHUN y‘I€6HI)IX 3aaa4; NpPHUHUMATL MLCJIb COBMECTHOM ACATCIIbBHOCTH, IIJIAHUPOBATH
OpraHu3amnuro COBMECTHOM pa6OTLI, pacupeaciisitb BUAbI pa60T, A0roBapruBaThbCA, 060y>KI[aTB
nponecc U pe3yjbTar pa6OTLI; O606H.[3.TB MHCHUA HECKOJIBKHX J'IIO,Z[CI‘/'I;

y4acTBOBaTh B TPYNIOBBIX Qopmax paboTel (00CyXaeHHs, OOMEH MHEHUWH, «MO3TOBBIE
HITYpPMbI» U HHBIE); BBIIOJIHATH CBOK 4YacTb paOOThl M KOOPAMHUPOBATb CBOM JEHCTBUA C
JpYTMMHM WIEHaMU KOMAaHJbl; OLIEHMBATh KaueCTBO CBOEro BKJaJa B OOIMIMHA MPOAYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM YHaCTHUKAMH B3aUMOJICHCTBUSI.

3) YHuBepcasbHbIe peryassTHBHbIE ICHCTBHS, 00ECTIEYMBAIOT (dbopMupoBaHue
CMBICJIOBBIX YCTAHOBOK U )KM3HCHHBIX HABBIKOB JIMYHOCTH.
Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 33a]]auH, BHIOUpATh CIOCO0 PELIeHUs C yuETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINK.

CaMOKOHTpPOJIb:

BJIQ/IETh HABBIKAMHU TO3HABATENHHOW pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbBIX JEHCTBUU U
MBICJIUTENIBHBIX ~ TIPOILIECCOB, HMX  pEe3yJabTaTOB; BIAJETh CHOCO0AMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPM PELIEHUWU 3a7a4yd, BHOCHUTH
KOPPEKTHUBHI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, TAHHBIX, HAHJACHHBIX OIIMOOK,
BBISBJIEHHBIX TPYJIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa LENU U yCIOBUSAM, OOBSCHATh MPUYUHBI JOCTHKEHUS WU
HEJOCTH)KEHUSI ~ pEe3yJIbTaTOB  JAESTEIbHOCTH, HAXOAWTh  OMIMOKY, JaBaTb  OLEHKY
PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATHBI

10 KJIACC



OnepupoBaTh MOHATUSMH: TOUKA, IPAMAsi, MJIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIIEJACTBUS U3 HUX MPHU PEHICHUHA T€OMETPUUYECKUX
3azad.

OnepupoBaTh MOHATHSAMH: MapajUICIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX H
IIJIOCKOCTEM.

KnaccudunupoBaTs B3auMHOE paciooKeHUE MPSIMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHSATHSAMHU: JIBYTPAaHHBIA yroJl, TpaHH JABYTPAHHOTO yria, pedpo
JIBYTPAHHOIO yTJia; TUHEHHBINA yroil ABYIPaHHOTO YIJia; TpajycHas Mepa JBYrPaHHOIo yria.

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHHK, BBIMYKIJIBIH M HEBBITYKJIbII MHOTOIpaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIIbHBIM MHOTOTPaHHUK.

Pacno3naBate OCHOBHBIC BHIBI MHOTOTPAaHHHUKOB (MMpaMuia; MpU3Ma, IPSIMOYTOJIbHBIN
napajuiejaenumnes, Kyo).

KnaccudunupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHUsS ISl Kiaccuukaum
(BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHHUKHU; TPAaBUIbHBIE MHOTOTPAHHUKH; TMPSIMBbIE U
HAKJIOHHBIE NPU3MBI, TapaJlIeICIUIIEbI).

OnepupoBaTh MOHATUSAMH: CEKYIas TUIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJL CIIE/I0B.

Ctpouth cedyeHHUs MHOTOTPAHHHKOB METOAOM CIJIEJIOB, BBIMOJHATH (BHIHOCHBIC) IIIOCKUE
YEpTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemmathb 3a1aun Ha HAXOXKJIEHUE T€OMETPUUECKUX BETUYHH 110 00pa3laM MK alropuTMam,
NpUMEHSST U3BECTHBIC aHAJMTUYECKHE METOIBI NMPH PEIICHUH CTAaHIAPTHBIX MaTEMAaTHYECKHX
3aJa4 Ha BBIUMCIICHUE PACCTOSHUN MEXIYy ABYMS TOYKAMH, OT TOYKHU JO MPSAMOH, OT TOUYKHU JO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIIUMUCS MPSMBIMH.

Perath 3a1aun Ha HAXOXKJIEHUE T€OMETPUUECKUX BETUYHH 110 00pa3laM MK alropuTMam,
NPUMEHSST U3BECTHBIE AaHAJUTHUYECKHE METOJBI MPH PEHICHWH CTaHIAPTHBIX MaTeMaTHUECKUX
3aJa4 Ha BBIYMCIEHUE YIJTIOB MEXIY CKPEUIMBAIOLUIUMUCS MPSIMBIMU, MEXKIY MpPAMON U
IJIOCKOCTBIO, MEXKY IIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI U IUTOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUPAMUIIA) C
npuMeHeHHeM (GOpMyJ; BBIYHCISITH COOTHOIIECHUS MEXIY TUIOMAASMUA TIOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh TOHSATHSAMH: CHMMETPUS B MPOCTPAHCTBE; IEHTP, OCh W IIIOCKOCTb
CUMMETPUHU; IEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYDBI.

W3Bnekarp, mpeoOpa3oBeIBaTh U MHTEPIPETUPOBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[IpumensTh reomerpuueckue (akThl s pELIEHUS CTEPEOMETPUUYECKUX  3ajad,
IpPEeNoiaralolliuX HECKOJIBKO IIaroB peIleHUs, €CIM YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMmeHsaTh mpoCTElIIMEe MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a/1a4.

[TpuBoANTE TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUpOAE U KHU3HH,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHATH TOJyYEHHBIE 3HAHMS Ha MPAKTUKE: aHAJTU3UPOBATh peajbHblEe CUTYyallUd U
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe IMOWCKA  PEIIeHUS  MaTeMaTHYECKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBaTh MOCTPOEHHBIE MOJEIU C HCIOJB30BaHHMEM T'€OMETPUUYECKHUX MOHSTUH U TEOpeM,
anmapara anreOpbl; penaTh IpakTHYeCKUe 3aaui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUUYECKUX
BEJIMYMH.

11 KJIACC

OnepupoBatb MOHATUSAMH: LUJIUHApUAYECKast IIOBEPXHOCTD, oOpasyromiye
LWIMHIPUYECKOIN MOBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yrolie KOHMYECKOn
MOBEPXHOCTH, KOHYC; ChepruuecKas IOBEPXHOCTb.



PacnioznaBats Tena BpamieHus (MHIIUHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI TTOJTYYCHHSI TEJT BpAIICHUS.

KnaccudunupoBaTs B3auMHOE pacroioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBHICOTA CETMEHTA;
IapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJIOSA, BHICOTA IIIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruucnsate 00bEMBI U IJIOMIAAM TTOBEPXHOCTEH TEN BpALICHHS, T€OMETPUUYECKUX TEl C
npuUMEeHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHUK, BIUCAHHBIM B cdepy U ONMUCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK HUITU TEJIO BPAIICHUS.

BbI4ucasTh COOTHOIICHHS MEXAY TUIOMIAIIMU TOBEpXHOCTEH 1 00bEMaMU MOIOOHBIX TEl.

N300paxarh wu3ydaembie (UTYpBI OT PYKH U C TPUMEHEHHEM IIPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PHUCYHKOB MPOCTHIX O0BEMHBIX (DUTYpP: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUSI T€J BPAICHHUSL.

W3Briekath, MHTEPIPETUPOBATH U MPEOOPa30BHIBATE HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpecTaBlICHHYIO Ha YepTexaxX U PUCYHKAX.

OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE AWCTBUS CIOXKEHUS BEKTOPOB, BRIYUTAHHUS BEKTOPOB U YMHOXKEHHUS BEKTOpa
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHM 00J1a/af0T.

[TpuMeHsTh paBUIIO Hapaielenunea.

OnepupoBaTh TOHSITHSIMH: JCKAPTOBBI KOOPJWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJh
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrol MEXKIY BEKTOpPaMH, CKaJspHOE
MIPOM3BE/ICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cymmy BEKTOpOB U MPOU3BEACHHUE BEKTOPA Ha YHUCIIO, YTOJI MEXKAY BEKTOpaMH,
CKaJIIPHOE TIPOM3BEICHUE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEME KOOpPIMHAT.

[IpuMmeHsTh TeoMeTpuYeckhe (akThl Ui PEIICHUS CTEPEOMETPUUYCCKUX  3ajad,
MPEIOJIaraloIIuX HECKOJBbKO IIaroB PEUICHHs, €CU YCIIOBUS MPUMEHEHHs 3a/laHbl B SBHOU
dbopwme.

Pemarp mpocreiiiye reoMeTpruueckue 3aaud Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
MeTOo/1a.

Pemate 3amaun Ha [0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIIGHUH U HaXOXICHHE
TEOMETPHUYSCKHUX BEIUYHH TI0 00pa3laM WIH aJITOPUTMaM, TIPUMEHSSI U3BECTHBIC METOJBI MPH
pEeIIeHUH CTaHIaPTHBIX MaTEMATHUECKHX 3a7ay.

[TpuMeHsSTh TPOCTEHIIHEe TPOrPaMMHBIC CPEJICTBA M JJCKTPOHHO-KOMMYHUKAIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUIECKHX 3a/1ad.

[TpuBOIUTL TIPUMEpPHI MAaTEMAaTHYCCKUX 3aKOHOMEPHOCTEH B TIPUPOJEC U KU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHSTh TIOJTydEeHHBIC 3HAHWS Ha TMPAKTUKE: aHAIM3HPOBATh PEAbHBIC CUTYAIlUU H
OPUMEHSTh HM3YyYEHHBIE TIOHATHS B  TMPOLECCe TMOWCKAa PElIeHUs  MaTeMaTUYeCKH
c(OpMYJIMPOBAHHON TMPOOJIEMBI, MOJICIUPOBATH PEATbHBIC CHUTYaIllMd HA S3BIKE TEOMETPHH,
HCCIIEIOBATh TMOCTPOEHHBIE MOJENTU C UCIOIB30BAHHEM T€OMETPUUYECKUX TOHATUNH U TEOpeM,
amnmapara aJreOpsl;, peniath MpakTHISCKUE 3a1a9H, CBI3aHHBIC ¢ HAXOXJICHHEM I'€OMETPHUCCKHUX
BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue KommuecTBo yacos
n/m| - pasuenoB uTeM  |Beero|KonTponsHble ITpakTryeckue paboThI
IPOTPaMMBI PaBOTHI
1 |BBeneHue B 12 1
CTEPEOMETPUIO
2 |[[Ipsmbie u mmockoctu | 15 1
B IIPOCTPAHCTBE.
[TapamnensHOCTD
IPSMBIX
IIJIOCKOCTEMN
3 |[TepnenaukymnsipHocTs|| 17 1
OPSIMBIX U
IJIOCKOCTEN
4 |'Vrasl MeXIy 15 1
OPSIMBIMU U
IUIOCKOCTSIMU
‘5 HMHOFOFpaHHI/IKI/I H 15 H 1
6 ||O6BEMBI 14
MHOTOT'PaHHHKOB
7 |[IToBTOpEHue: 14
CCYCHUS, PACCTOSTHHS
U YTJIBI
OBIIEE KOJIMYECTBO || 102 6 1
UACOB I10
[TPOI'PAMME
11 KJIACC
Ne || HaumeHoBaHue pa3zienoB U TeM ‘ KomnuecTBo vacos
n/n HpOrpaMMBl Beero| KontposnbHble [TpakTuveckue paboTsl
paboThI
‘1 HTena BpaIeHus H 24 H H
‘2 “O6”béMI>I TN H 11 H H
3 ||BexTopbl U KOOPAMHATHI B 22
NIPOCTPAHCTBE
4 [ToBTOpenwme, 0600IIEHNE, 11 1
CUCTeMAaTH3aIHsI 3HAHHHA
OBIEE KOJIMYECTBO YACOB 68 3 0
[10 TTPOT'PAMME




ITPOBEPJEMBIE TPEBOBAHUAA K PE3YJIbTATAM OCBOEHHUSI OCHOBHOH
OBPA3OBATEJIbHOU ITPOI'PAMMBI

10 KUIIACC
Kon .
TR IIpoBepsiembie NpeMeTHbIE Pe3yJIbTAThl 0CBOEHHs OCHOBHOI
00pa3oBaTeIbHOM MPOrPaMMBbl CpelHero 001ero 00pazoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSIMU: TOUKA, IPAMasi, IIOCKOCTb
79 [IpuMeHsTh aKCHOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX IpU pELICHUU
reOMETPHUECKUX 3a]a4
73 OHepI/IpOB?:l’TI) HNOHATHUSAMU: NApAJUIETBHOCTh U MEPHEHAUKYISIPHOCTh MNPSMBIX U
IJIOCKOCTEHN
74 KnaCCH@HuHPOBaTL B3aMMHOE pacrosoKeHue IPSIMBIX
U TJIOCKOCTEH B IPOCTPAHCTBE
OnepupoBaTh MOHATUSMHU: JIBYTPaHHBIA YToJl, TpaHM JBYIPAHHOIO yria, pedpo
7.5 JBYIPAHHOI'O YIJla, JMHEHHBIA Yroi ABYIpaHHOIO Yyrja, IpajycHas Mepa [JBY-
IPaHHOTO yrIJa
76 OnepupoBaTb  HOHATUSAMHU:  MHOTOTPAHHUK, BI)IHXKJII)II\/JI U HEBBIIYKJIbII
MHOT'OI'PaHHHK, 3JIEMEHThl MHOTOTPAHHUKA, IPAaBUJIbHBI MHOTOI'paHHHUK
77 Pacnio3HaBaTh  OCHOBHBIE  BHUJABl  MHOTOIPAaHHUKOB  (NMMpamujaa, IMpU3MA,
' NPSIMOYTOJIbHBIN Mapasuienenunes, Kyo)
KnaccupunupoBaTe MHOTOIpaHHUKH, BbIOHMpass OCHOBaHMS JUIsl KiacCU(UKALUN
7.8 (BBIYKJIbIE U HEBBIMYKJIbIE MHOTOI'PaHHUKH, TPABUIbHBIE MHOTOTPAHHUKH, MPSIMbIE
Y HaKJIOHHBIE MPU3MBI, apajuleenune/1bl)
7.9 OnepupoBaTh NOHATHSAMH: CEKYIIas INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBACHATH MPUHIUIBI IOCTPOCHUSI CEYEHUH MHOTOIPAaHHHUKOB, MCIIOJIB3YS METOJ
CJICIOB
CTpouTh cedyeHus MHOTOTPAHHHUKOB METO/OM CJIE/IOB, BBIIOJHATH (BBIHOCHBIE)
7.11 IUIOCKHE YEePTEX U M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTyp: BUJ CBEpPXY, COOKY,
CHU3Y
Pemate 3agaun Ha HaXOXKJEHHE TEOMETPUYECKMX BEJIMYMH MO oOpa3laM WiIx
QIroOpuTMaM, TPUMEHSS U3BECTHHIE AHAJUTUYECKHE METOAbl NpPU PEIIeHUU
7.12 CTaHJApPTHBIX MAaTEMaTHYECKHX 3a]1a4 Ha BBIUMCJIEHUE PACCTOSHUN MEXNY IBYMS
TOYKaMH, oT TOYKH hi (0] MPSIMOH, oT TOYKHU
JI0 IJIOCKOCTH, MEXKAY CKPEIIUBAOIIUMHUCS TPSIMBIMU
Pemarp 3agaum Ha HaXOXKJEHHE TEOMETPUUYECKMX BEJIMYMH IO olpa3uam HiIn
QIrOpuTMaM, TPUMEHAS U3BECTHBIE AHAJIUTHUYECKHE METOJIbl MpPU PELIEHUU
7.13 CTaHJAPTHBIX  MAaTeMaTHYEeCKMX 3aJad Ha  BBIUHMCICHUE  YIJIOB  MEXIY
CKPEILMBAOIIMMUCA MNPSIMBIMH, MEXIy TMPsAMOM M  IUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMU, JIBYTPAHHBIX YTJIOB
Bbruucnarte 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTpaHHUKOB (TpHU3Ma,
7.14 MpamMuia) ¢ IpuMeHeHneM (HOpMYII, BBIYUCISATH COOTHOIIEHUSI MEXAY TUIOIMIAIIMU

HOBCpXHOCTCfI, o0BEMaMu 1'[0I[O6HLIX MHOT'OI'PAHHHUKOB




Kon

HpOBepHeMbIe NpeAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM

NpOBePsIEMOro o
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero 00pazoBaHus
pe3yJbTara
715 OnepupoBaTh NMOHATUSAMHM: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh
CHMMETPHH, IIEHTP, OCh M MJIOCKOCTh CUMMETPHH (DUTYPHI
W3BnekaTb,  npeoOpa3oBbIBaTh W UHTEPHPETHPOBATH  MHPOpPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPHYECKUX (UTypax, MPEACTaBICHHYIO Ha dYepTexkax
Y PUCYHKaX
[TpumensaTp reoMerpudeckue (akThl JUIS PEIICHUS CTEPEOMETPHUECKUX 3a/ad,
7.17 IIPEIOJIAraroIluX HECKOJIbKO I1aroB PEIIEHUs], €CIIM YCIOBHs IPUMEHEHMS 3a1aHbl
B SIBHOU (hopMme
718 [IpumensaTh IIPOCTEUIINE NIpOrpaMMHBIE cpeacTaa U DIIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4
719 [TpuBoAMTH TpUMEpPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B TMPHPOJE W JKU3HH,
pacrio3HaBaTh [IPOsIBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE
[TpuMeHsTH MOTydYeHHbIE 3HAHHSI Ha IPAKTUKE: aHAJIM3UPOBAThH PEATbHbBIC CUTYAIHH
U TPUMEHATh U3y4YCHHbIE MOHSTUS B MPOLIECCEe MOMCKA pelIeHHs] MaTeMaTH4YeCKU
720 cOpMyIHPOBaHHOW MPOOIJIEMBI, MOJICIMPOBATh PEaJIbHBIC CUTYAIIMH HA SI3BIKE T'€0-
METpHUH, UCCIIEA0BaTh MMOCTPOCHHBIC MOJEIM C MCIIOJIIb30BAHHUEM I'€OMETPHUECKUX
MOHATUH W TEOpeM, anmnapara aireopsl, penrate NpakTHIECKUEe 33]jauu, CBSI3aHHbIC C
HaXO0)KJICHHUEM I'€OMETPUYECKUX BEIIMUUH
11 KJIACC
Kon .
T IR IIpoBepsiemble NpeMeTHbIE Pe3y.IbTATb 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHEro 001ero 06pa3oBaHus
pe3yJabTara
6 I'eomeTpust
OnepupoBarh  TOHATHAMHU:  OWIMHIPUYECKAas  IOBEPXHOCTh,  OOpasyromme
6.1 LWINHAPUYECKON MOBEPXHOCTH, LUMWIMHJP, KOHMYECKasi TOBEPXHOCTh, 00pa3yrollye
KOHMYECKOH MOBEPXHOCTH, KOHYC, cheprueckasi TOBEpXHOCTh
6.2 Pacrnio3HaBath Tesa BpameHus (IUIMHAP, KOHYC, cepa u 1map)
6.3 OOBSACHATH CIOCOOBI MTOJTYYEHHUS TeJl BPAILleHUs
6.4 KinaccudumupoBats B3anMHOE pacmiosiokeHHe Cephl U IIOCKOCTH
OnepupoBaTh TMOHSATHSMHU: IIAPOBOM CErMEHT, OCHOBAHHWE CErMEHTa, BBICOTA
6.5 CeTMEHTa, IIAPOBOM CIIOW, OCHOBaHHE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CIIOS,
11aPOBOU CEKTOP
6.6 Boruucnate 00bEMBI U IIJIOIAIM TOBEPXHOCTEH TeJ BpaIlleHUs, TeOMETPUUECKUX Tell
C MpUMEeHEeHUeM GopMy
6.7 OnepupoBarh MOHATUAMHU: MHOTOT'PaHHHUK, BIIUCAHHBIN B chepy M ONUCAHHBIH OKOJIO
cdepsl, cepa, BiMcaHHAss B MHOTOTPAHHHK HMJTH TEJIO BPAIICHUS
6.8 BbIUMCIIATE COOTHOIIEHHS MEXAy IUIOIAAsIMM TIOBEPXHOCTEH U 00BEMaMu

OTOOHBIX TEN




Kon

HpOBepHeMbIe NpeAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM

NpoBepPsSIeMOro o
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
6.9 N300paxkaTh u3y4aeMble GUTYpBl OT PYKH U C IPUMEHEHUEM IMPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB
6.10 BbIMONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX
] ¢buryp: Buj cBepxy, COOKy, CHU3Y; CTPOUTbH CEUSHHUsI T€Jl BpaLllCHHSI
W3BnekaTb,  MHTEPHPETHPOBATH M NpeoOpa3oBbIBaTh  MHPOPMALHUIO O
6.11 IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, HpPEINCTaBICHHYIO Ha 4YepTexax
U PUCYHKaX
[TpumensTs reomerpuueckue (axkTbl JUIS PEIICHUS CTEPEOMETPUYECKHUX 3a/ad,
6.12 IIPEAIIOJIAraloIMX HECKOJIBKO IIAarOB PEIIEHUS, €CIIU YCIOBHsI IPUMEHEHUS 3aJaHbl B
ABHOH popme
6.13 OnepupoBarh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbINONHATE JEUCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB M YMHOXKECHHUS
BEKTOpA Ha YUCII0, O0BACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJal0T
6.15 IIpuMeHATHh MpaBWIIO NapAJUIEIICIUIIENA IIPU CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATUSAMHU: JEKAPTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
6.16 MOJYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPIMHATBI BEKTOPA, YIOJd MEXAY
BEKTOpPaMHM, CKaJsIpHOE MPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIAHAPHBIE
BEKTOPBI
Haxomuth cymMMy BEKTOpPOB M NpPOM3BEIEHUE BEKTOpAa HA YUCIO, YIOJd MEXIY
6.17 BEKTOPAMHM, CKaJSIPHOE IPOU3BEIEHUE, DPACKJIAbIBaTh BEKTOP IO JIBYM HEKOI-
JIMHEapHBbIM BEKTOpam
6.18 3asaBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOpJAUHAT
6.19 Pemarp mnpocreiiline reoMeTpUYecKHe 3aJaud  Ha IMPUMEHEHUE BEKTOPHO-
KOOPJMHATHOT'O METOJ1a
Pemarp 3amaum Ha J0Ka3aTeIbCTBO MAaTEMaTMYECKMX OTHOIIEHUN M HaXOXACHHE
6.20 reOMETPUUYECKUX BEJIIMYUH MO o0OpaslaMm WM alropuTMaM, MPUMEHsS] U3BECTHbBIE
METOJIbI IPY PENIEHUH CTAaHAAPTHBIX MAaTEMATUYECKUX 3a/1a4
6.21 [IpumensaTh IIpoCTENIINe IIpOrpaMMHBIE CpeAcTBa U DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CHUCTEMBI ITPH PEIIEHUN CTEPEOMETPUUECKHX 33124
6.22 [IpyBoauTE mpUMEpPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEW B TNPUPOJE U KHU3HH,
pacrno3HaBaTh NPOSIBICHNE 3aKOHOB T€OMETPUU B UICKYCCTBE
IIpuMeHsTh MOJIyYeHHBIE 3HAHUS Ha MPAKTUKE: aHAIN3UPOBATh PEAJIbHBIE CUTYaLlUN
U TIPUMEHSTh W3YYECHHBIE MOHATHS B IMpOIECCE MOMCKA PEHICHHs] MaTeMaTHU4YecKu
6.23 cOopMyIHpPOBaHHON MPOOIEMBI, MOJIETUPOBATh PEANbHBIE CUTYAIlMH Ha SI3bIKE I'e0-

MCTPUHU, HCCICAOBATH MOCTPOCHHBIC MOACIU C HUCIIOJIB30BAHUEM TI'€COMCTPHUYCCKUX
MOHATHH U TCOpPCM, allrapara anre6pbl, peuiaTh NPpaKTUICCKUEC 3a/la4l, CBSI3aHHLIC C
HaXOXJICHUEM I'COMCTPHUICCKUX BEJINYNH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KUIACC

Kon

[IpoBepsieMblii 3JIeMEeHT COIepPKAHUSA

I'eomeTpus

7.1

OcHOBHBIEC TTOHATHUS CTepeoMeTpuH. Touka, mpsMasi, INIOCKOCTh, MPOCTpaHCcTBO. [lonsaTHe 00
AKCHOMATHYECKOM OCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CJIEACTBUS U3 HUX

7.2

B3aumHO€ pacnonoXeHue npsiMbeIX B IPOCTPAHCTBE: IEPECEKAIOINECS, IIapajlIeIbHbIE U CKPE-
myBaromuecs npsmele. IlapamuienpHOCTh NMPSAMBIX M IUIOCKOCTEH B INPOCTPAHCTBE: Iapall-
JIeNbHBIE MPAMBIE B IPOCTPAHCTBE, MAPAILIEIBHOCTh TPEX NMPSAMBIX, NapAIUICIBHOCTD MPAMON
Y TUIOCKOCTH. Vel
C COHAIIPaBJIECHHBIMU CTOPOHAMM, YTOJI MEXIYy IpPSAMBIMU B IPOCTpaHcTBe. [lapajenbHOCTh
IUIOCKOCTEN: MapajuleibHble IIJI0OCKOCTH, CBOWCTBA NMapajlIeNbHbIX IUIockocTel. [Ipocreitmue
IPOCTPAHCTBEHHBIE (PUTYPHI HA IUIOCKOCTH: TETpaj’ap, KyO, mapajuiesienunell, MOCTPOSHUEe
CCUCHUN

7.3

IlepneHauKyISIpPHOCTD IIPSMOM M IIJIOCKOCTH: MEPIEHIUKYIISPHBIE IIPSAMBIE B IPOCTPAHCTBE,
IpsIMBbIE NapaJIJICNIbHBIE U MEPIEHAUKYISIPHBIE K INIOCKOCTH, MPU3HAK NEPIEHIUKYIIPHOCTH
IIPSIMOM M IUIOCKOCTH, T€OpEMa O MPSIMOW NEPIEHAMKYISIPHOM IUIOCKOCTH. YTIJNBI B IIPO-
CTPaHCTBE: YTOJI MEKIy NPSMOM U IUIOCKOCTBIO, IBYIPAaHHBIN YIroJl, JIUHEHHBIA YIOJI IBYIpaH-
HOTO yria. [leprieHIuKyisip U HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PAaCCTOSIHUE
OT MpSAMOM 110 IJIOCKOCTH, MNPOEKUHs (GUIypbl Ha IUIOCKOCTh. [lepneHauKyIspHOCTh
IUIOCKOCTEM: TPHU3HAK NEPIEHIUKYJSIPHOCTH [JBYX Iiockocred. Teopema o  Tpéx
NEPHEHANKYIIApAx

7.4

IlonsAiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBINYKIIBIE U HEBBITYKIIbIC
MHOTOIDAHHUKH, pa3BEpTKa MHOrorpaHHuka. [Ipu3ma: N-yrospHass mnpusMa, TpaHH U
OCHOBAHHMS NMPHU3MBI, IpAMasi U HAKJIOHHAas IPU3MBbl, OOKOBas U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN MapajuIeNICIAIE] U ero cBoiucTBa. [Iupamuaa: nN-yronpHas
nupamMpia, TpaHW W OCHOBaHME NHUpPaMUbI, OOKOBas M IOJIHAs MOBEPXHOCTh MUPAMUJIBI,
IpaBWIbHAs U yceu€HHas NUpaMuja. OJNEMEHTbl Npu3Mbl W nupamuisl. [IpaBunbHble
MHOT'OI'PAHHUKH: MOHATHE IIPAaBUIBHOIO MHOTOIPDAaHHMKA, MPABWIbHAS MPU3Ma U IpPaBUIbHAS
nupaMujia, TpaBUIbHAs TpEyrojibHas NUpPaMHMJIa M MPaBUIBHBIM  TeTpas’ap, Kyo.
IIpencraBnenre O MPaBUIBHBIX MHOTOIPAHHHMKAX: OKTAa’p, HNOACKa’Ap M HKOCadAPYyrue
CeueHus Npy3Mbl U MUPAMUIbI

7.5

CI/IMMeTpI/Iﬂ B TIPOCTPAHCTBC: CHMMCETpPUA OTHOCUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
JIEeMEHTHI CUMMCTPHUH B TMpaMUiaXx, mapauICJICnuncaax, mpaBUJIbHbIX MHOT'OTI'PAHHUKAX

7.6

Brruucnenue 31eMeHTOB MHOTOTPAaHHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 00koBoit mo-
BEPXHOCTH M TIOJHOM NOBEPXHOCTH NPSIMOM NPHU3MBI, IUIONIAJAb OCHOBAHMM, Teopema o
OOKOBOI MOBEPXHOCTU MpsiIMON Tpu3Mebl. [lnomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIBHON NMUpaMHbI, TeOpeMa O IUIOIaau yceu€HHoN mupamuabl. [lonsTue 06 0O6BEMeE.
O6BEM nupaMuIbl, IPU3MBI

7.7

[Tonobupie Tenma B mpocTpaHcTBE. COOTHOMICHHS MEXIY IUIOMAIIMU TOBEPXHOCTEH,
00BEMaMHU TOJOOHEIX TEI




11 KUIIACC

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
6 ["'eomerpus
Lunuaapudeckas TOBEPXHOCTh, 00pa3yloollHe HIMHAPHYECKONH MOBEPXHOCTH, OCh
6.1 MWIMHAPUYECKOW TIoBepXHOCTH. LlwmHap: ocHOBaHMsT W OOKOBask IOBEPXHOCTb,
o0pa3yronias U 0Ch, TUIONIAb OOKOBOW U MOJTHON MOBEPXHOCTH
Konnueckasi moOBepXHOCTbh, 00pa3yrolie KOHHYECKOW MTOBEPXHOCTH, OCh U BEpIIMHA KOHH-
6.2 4yeckoil moBepxHOCTH. KOHyc: OCHOBaHME M BeplinMHa, oOpasyromias W OCh, IJIONIAIb
OOKOBOII U TIOJTHOH IMMOBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yIolIre U BEICOTAa, OCHOBAHHS U
0OOKOBasl MOBEPXHOCTh
6.3 Cdepa u map: neHrp, paguyc, quaMmerp, IUIOMaab MoBepxHOCcTH chepsl. Bzaumuoe pac-
N0JIOKEeHHE Cephl U TIIOCKOCTH, KacaTeIbHas INIOCKOCTh K cdepe, iomazs chepsl
6.4 N300pakenue Ten BpalieHus: Ha IIockocTh. Pa3BépTka nummHapa u KoHyca
6.5 KomOuHaimu Ten BpalieHWss U MHOTOIPAaHHMKOB. MHOTOrpaHHHK, OIHMCAHHBIA OKOJIO
cdepsl, chepa, BIUCAHHAS] B MHOTOTPAHHHUK, HJTH TEJIO BPAIICHHSI
[Tonstue 06 oO0BEMe. OcHOBHBIE cBoOiMicTBa 00bEMOB Ten. Teopema 00 o00BEME
6.6 PSIMOYTOJIBHOTO TIapajuiesienueia u cieacTeus u3 He€. O0bpéM mumHapa, kKonyca. O0bpém
1Iapa v miomaab chepsl
6.7 [TogoOHbie Tena B mpocTpancTBe. COOTHOLICHUS MEXKAY IUIOMAISMH IOBEPXHOCTEH,
00BpEMaMU ITOOOHBIX TENI
6.8 CeyeHuss nwivHApa (MApalieIbHO W NEPIEHAUKYISIPHO OCH), CEYCHHUs KOHyca
(mapasurenbHOe OCHOBAHHIO M IPOXOJAIIEE Yepe3 BEpIIMHY), CEUYeHHS Iapa
Bekrop Ha miIockocTH U B TipocTpaHcTBe. CIOXKEHHE M BEIYUUTAHUE BEKTOPOB. Y MHOXKCHUE
6.9 BEKTOpa Ha 4uciio. PasjokeHne BekTopa 1Mo TpEM HEKOMIUTAHAPHBIM BekTOpam. [IpaBuiio
napajienenumnena. PemeHue 3amad, CBA3aHHBIX C TPUMEHEHHUEM TIPABWI JCHCTBUH C
BEKTOpaMH
[IpssMoyronbHasE cUCTeMa KOOpAMHAT B mpocTpaHcTBe. KoopanHaTe! Bekropa. [Ipocreiime
6.10 3aJ]a4M B KOOpJIUHATAX. YTOJI MeXAy BekTopamu. CKalspHOe MPOM3BeICHHE BEKTOPOB. Bhi-

YHUCJIEHUE YIJIOB MEXKIY NPAMBIMU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBINA METOJ NpU
pElIeHNH TeOMETPUUECKUX 3a7au




ITPOBEPSEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Brnagenne MeronamMu J0Ka3aTeNbCTB, ITOPUTMAMHU PpEUIEHMs 3a4ad; yMEHHE
dbopMynupoBaTh U OMEPUPOBATH MOHATHIMH: OIpENEICHHEe, aKkchuoMa, TeopeMa,
CJIEZICTBHE, CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE ()OPMYIHPOBKH;
OPUMEHATh UX; yMeHHe (opMynupoBaTh OOpaTHOE U MIPOTHUBOIOIOKHOE
YTBEpXKACHHUE, NPUBOJIUTH IPUMEPbl U KOHTPIPHUMEPHI, HCIOJIB30BATH METO]
MaTE€MaTUYeCKOW WHIYKLUHUH;, TPOBOAMTH JIOKA3aTENIbHBIE PACCYKICHUS IpU
pelIeHNH 3aJa4, OLIEHUBATh JOTMYECKYIO0 IPABHJIBHOCTb PACCYKICHHM; yMEHHE
ONEpUPOBAaTh MOHATHUSAMHU: MHOXECTBO, IOJMHOXECTBO, OIEpaluyd  Hajl
MHO’KECTBAaMH; YMEHHUE HCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar aJis
ONMUCaHUsl pealbHBIX MPOLIECCOB U SBJICHUI U NPHU PEUICHUU 3a]1a4y, B TOM YHCIIE
U3 JpYyrux Y4eOHBIX MPEIMETOB; YMEHHE OIEpPUPOBATh IOHATHAMHU: Tpad,
CBSI3HBIN Tpad), nepeBo, MUK, rpad HA MIIOCKOCTH; YMEHUE 337aBaTh U OMHUCHIBAThH
rpadbl pa3IMYHBIMHA CIOCO0AMH; CIIOIB30BaTh Ipadbl IPU PEHICHUH 3a/1a4

VYMeHue onepupoBarh NOHATUSAMM: HATYypaJIbHOE YUCIIO, LIEJI0€ YHUCIIO, CTENEHD C
LEJIbIM ITOKA3aTeNIeM, KOPEHb HAaTypaJbHOM CTENEHHU, CTENEHb C PAllMOHAIBHBIM
HokaszaresjeM, CTENeHb C JEHCTBUTEIbHBIM IIOKa3aTesneM, Jorapudm uucia,
CHHYC, KOCHMHYC M TAaHIE€HC IPOM3BOJIBHOIO 4YHCIA, OCTAaTOK II0 MOZYJIO,
palMOHAJIBHOE YHCJIO, HPPAlMOHAIBHOE YHCIO, MHOXECTBA HATypallbHbIX,
LENbIX, palOHAIbHBIX, JCHCTBUTENBHBIX YMCEJ; YMEHHE HCIOJIb30BaTh
NpPU3HAKU JIETUMOCTH, HAaUMEHBLIMHA OOLIMH JemuTenh M HauMeHbllee oOIee
KpaTHoe, anroput™ EBKinja mpu pemieHuu 3aiad; 3HaKOMCTBO C Pa3IMYHBIMU
NO3ULMOHHBIMM CHUCTEMAMH CUUCIICHMS; YMEHHUE BBIIIOJIIHATH BBIYUCIICHHE
3Haue€HUN M TNpeoOpa3oBaHUs BBIPAKEHUM CO CTENEHIMH U Jorapudmamu,
npeoOpa3oBaHusl JAPOOHO-PAIIMOHAIBHBIX BBIPAKEHWH; yMEHHE ONEepUupoBaTh
MOHSITUSMU: MOCJIEI0BATEIBHOCTb, apudmernyeckas Iporpeccus,
reoMeTpuyeckas mporpeccusi, OECKOHEYHO yObIBalollass TeOMeTpUuecKas
IIPOrpeCcCHsl; YMEHHUE 3a7aBaTh IIOCIEJOBATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (OPMYII; YMEHHE ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHUCIIO,
CONPSHKEHHBIE KOMIUIEKCHBIE YHMCIIA, MOAYJb M apTYMEHT KOMIIJIEKCHOIO YHCIIA,
¢dopma 3amMcH KOMIUIEKCHBIX 4YHcCeN (IeoMeTpuuecKas, TPUTOHOMETpUYecKas
u anreOpanyeckasl); yMeThb [POU3BOJIUTH apuPMeTHYecKue JeHCTBUS C
KOMIUIEKCHBIMU YHCJIAMH; NPUBOJUTH IMPUMEPHl UCIOJIb30BAaHUS KOMIUIEKCHBIX
YHUCEN; ONEPUPOBATh MOHATHUAMM: MaTpuua 2x2 u 3x3, onpeaeanTeas MaTpULbI,
TE€OMETPUUYECKHUN CMBICIT OTIPEAEITUTEIS

VYMenue  onepupoBaTh  MOHATHSIMH:  pallMOHAIbHBIE,  HPPALMOHAIBHEIE,
MOKa3aTeJIbHBIE, CTCTICHHbIE,  JIOTapU(PMHUUECKHE, TPUTOHOMETPUUECKHUE
YpaBHEHUSI M HEPABEHCTBA, MX CHUCTEMbl; YMEHHE ONEPUPOBATH MMOHATHUIMU:
TOXKJIECTBO, TOXKIECTBEHHOE TIPpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHUN U HEPABEHCTB, PABHOCWUJIBHOCTH YPaBHEHHI, HEPABEHCTB U CHCTEM;
YMEHHME pellaTh YpPAaBHEHMS, HEPABEHCTBA U CHUCTEMBI C IOMOILIBK PA3IUYHBIX
NMpUEMOB; pelIaTh YPABHEHMS, HEPABEHCTBA M CHUCTEMBI C IapAMETPOM;




Kon
NpoBepPsIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001Iero 00pa3oBaHus

MNPUMCHATH YpaBHCHHA, HCPAaBCHCTBA, ux CUCTCMBI JUIS peICHUA
MAaTEMATUYCCKUX 3aJa4d W 3aJad M3 Ppas3IM4YHbIX obnacreit HAayKu H peanLHoﬁ
KHU3HU

VMeHHe  omepupoBaTh  MOHATUSAMH:  (QYHKUOUS,  9ETHOCTH  (DYHKIUH,
NEPUOIMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTh (DyHKIIHH,
9KCTpeMyM (GYHKIUH, HauOoJblIee M HaWMEHbIIEe 3HAUCHHUS QYHKIMHA Ha
NPOMEXYTKEe, HelpepbIBHAs (YHKLHUSA, aCUMIITOTH rpaduka QyHKIUH, 1epBas U
BTOpas. MpPOM3BOJHAS (YHKUIUH, TEOMETPUYECKUH U (U3HUCCKHH CMBICIT
MIPOM3BOIHOM, TEPBOOOpa3Has, OMPEACIEHHBIM WHTErpal, YMEHHE HAXOJIUTh
acuMNOTOTHl Tpaduka (yHKIMH; yMEHHE BBIUUCIATH IPOU3BOJIHBIC CYMMBI,
NPOM3BEACHUS, YaCTHOTO W KOMIIO3MLIMHU (DYyHKIMIA, HaxXOJUTh YpaBHEHHUE
KacateJlbHOW K rpaduky (YHKIMH,; YMEHHE HaXOJUTh IPOU3BOJHBIC
DIIEMEHTApHBIX  (DYHKIHMI; yMEHHE  HCIIOIb30BaTh  HPOM3BOIHYIO  JUIS
uccienoBaHus (YHKUUH, HAXOJUTh HAWOONBIIME WM HAMMEHBIIME 3HAYCHHS
(GyHKIMH; CTpOoUTh TpapuKU MHOTOWIEHOB C HCIOJb30BaHUMEM ammapara
MaTEMaTUYeCKOr0 aHallM3a; MPUMEHSATh HPOU3BOAHYIO JUIS  HAaXOXKICHUS
HAWTYYIIero pelieHus: B MPHUKIAJHBIX, B TOM YHCIE COUUAITBHO-3KOHOMUYECKHUX
U Qu3MYeCKUX 3aJadax; HAXOAWUTh IUIOMIATH U OOBEMBI (UIYy C IOMOILIBIO
MHTETpaja; MPUBOIUTH IPUMEPHI MATEMATHYECKOTO MOJICITMPOBAHUS C TIOMOIIBIO
b depeHIMaTbHBIX YpaBHEHUI

YMeHue onepupoBaTh MOHATUAMHU: Trpaduk ¢GyHKOUM, oOpaTHas QyHKIUS,
KomMno3uuus  QyHKuui, JuHedHas (QyHKUMA, KBaApaTH4YHas  (QyHKLUS,
panmoHanbHas (QyHKIHS, cTerneHHas (QyHKIHs, TPUTOHOMETpUYeckne (yHKIIUH,
oOpaTHble TPUTOHOMETpUYECKUE (PYHKIMH, MOKa3aTenbHas U Jorapudmuyeckas
(GyHKIIMM; YMEHUE CTPOUTHh TIpauKU M3YyYEHHBIX (YHKIMHA, BBINOIHATD
npeoOpa3oBaHusi rpadukoB (GYHKLUUH, HCHOIB30BATH TpaUKH IS H3yYCHHS
MIPOIIECCOB M 3aBHCUMOCTEH, P PEIICHUH 3a/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB
U 3aJad U3 pealbHOW >XHU3HH; BBIpaKaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; WCIOJIh30BAaTh CBOWCTBA W TpapuKu GYHKIUN Ui PEIICHHS
yYpaBHEHMI, HEPABEHCTB M 3ajay ¢ IMapaMeTpaMu; U300pakaTb Ha KOOPAWHATHON
TUTIOCKOCTH MHO)KECTBA PEIICHUH YpaBHEHNUH, HEPABEHCTB M UX CUCTEM

YMeHue pemath TEKCTOBBIE 33/7aUd Pa3HbIX TUIIOB (B TOM 4YMCII€ HA MPOLEHTHI,
IO ¥ 4YacTH, Ha JBWXEHHE, paboTy, CTOMMOCTb TOBAapOB M YCIYI, HaJOIH,
3aJaud M3 00JacTW yIpaBJIEHUS JIMYHBIMM M CEeMEMHbIMM  (pUHaHCAMH);
COCTaBJISITh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHIO
3aJaud, HUCCIeNoBaTh IOJIyYeHHOE DPELIeHHE U OLIEHUBATh IPaBAONO00HOCTD
pe3yJbTaTOB; YMEHHUE MOJEIUPOBATh pealIbHbIE CUTYAl[MU Ha S3bIKE MaTEMAaTUKH;
COCTAaBJIAITh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI 110 YCIOBHIO
3aJjaud, MCCIeN0oBaTh IOCTPOCHHBIE MOJEIM C UCIOJIb30BaHMEM ammnapara
aJIreOpbl, HHTEPIPETUPOBATH MOJYUYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh TOHATHUSIMH: CpeaHEe apuMeTHUecKoe, MeauaHa,
HauOoJiblllee W HAWMEHbBIIIEC 3HAYEHUS, pa3Max, AUCIEpCHs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMeHHEe W3BIEKaTh, HMHTEPIPETUPOBATH
uH(opMaInoo, TPEACTABICHHYI0O B TaOMWIax, Ha JAuarpamMmmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pealbHBIX MPOLIECCOB U SIBICHUM; MPEICTaBIAThH
nH(pOpPMAIHIO C TTOMOINBIO TAOIHI U JUArpaMM; HCCJIEIOBATh CTATHCTHYECKUE
JaHHBIC, B TOM 4YHCIIe C TMPUMEHEHHEM TpadUUYecKUX METOJIOB M DIEKTPOHHBIX
CpelcTB; rpaduyecKd HCCIeloBaTh COBMECTHbIE HAOJIIOJEHHS] C MOMOIIBIO
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IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001Iero 00pa3oBaHus

JIMarpaMM pacCeUBaHUs U JIMHEMHOW perpeccuu

VYMeHue onepupoBaTh MOHATUAMU: CIy4allHBIH ONBIT M CilydaiiHoe coObITHE,
BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHUCIATH BEPOSATHOCTh C
UCIOJIb30BaHUEM TpaUUYeCKUX METO/0B; MPUMEHATh (HOPMYJbl CIIOKEHUS U
YMHOXXEHUS BEPOSTHOCTEH, (hopMyITy MOIHOI BeposiTHOCTH, hopmyny bepuysu,
KOMOUHaTOpHble (akThl U (GOpPMYJbl; OLEHUBATh BEPOATHOCTH peallbHBIX
COOBITHI;  yYMEHHE  OIEpUpOBaTh  IMOHATHSMM:  CllydyaiiHas  BEJIMYMHA,
pacnpeziesieHue BEpOSITHOCTEH, MaTEMaTUYECKOE 0KMJIaHUE, JUCIIEPCUS U CTaH-
JAapTHOE OTKJIOHEHHWE CIy4alHOM BeNMYMHBI, (YHKIMU pacrlpeieiieHus |
IUIOTHOCTH PaBHOMEPHOIO, IOKA3aTeIbHOIO M HOPMAJIbHOIO PaCIpPElEICHUN;
YMEHHUE UCIIOJIb30BaTh CBOMCTBA U3YYCHHBIX PACIPEICICHUN AJI pELICHUS 3a/1a4;
3HAaKOMCTBO C IIOHATHSIMU: 3aKOH OOJBIIMX YHCEN, METOJbl BbIOOPOUYHBIX
UCCJIEIOBaHUM; yMEHHE INPUBOAMTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX
qyucel B IPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHUE OIEpUPOBATh
MOHATUSIMH: COYETaHUE, IIEPECTAHOBKA, YNACIO COYETAaHUM, YHUCIIO IIEPECTAHOBOK;
6uHom HploTOHA; yMeHHE NPUMEHSTh KOMOMHATOPHbIE (AKTBHI M PaCCYKICHHS
JUISL pElIeHUs] 33/ay; OLICHUBATh BEPOSITHOCTU PEaJbHBIX COOBITHI; COCTaBIISThH
BEPOATHOCTHYIO MOJI€Ib M MHTEPIPETUPOBATH NOJYYEHHBIN PE3YIbTAT

YMeHue onepupoBaTh MOHATUSAMHU: TOYKA, MpsAMasi, IJIOCKOCTb, IMPOCTPAHCTBO,
OTpE30K, JIyd, BeJIMYUHA YIJIa, IUIOCKUH Yrojl, ABYIPaHHBIA Yroi, TpEXIpaHHbIHI
yroJl, CKpELIMBAIOLIUECS MpsMble, MapauIeIbHOCTh M MNEPIEHIUKYISIPHOCTD
OpSAMBIX M IJIOCKOCTEH, yrojd MEXIy MNpsAMBIMU, Yroid MEXIy MNpsAMOH H
IUIOCKOCTBIO, YIOJI MEXJy IJIOCKOCTSMH, PAaCCTOSHUE OT TOYKU 1O IUIOCKOCTH,
paccTossHUE MEXIYy HpPSIMbIMHM, pPACCTOSHUE MEXIY IUIOCKOCTAMH; YyMEHHE
MCIIOJIb30BAaTh MPH PEIIEHUH 3a/1a4 U3y4YeHHbIE (DAKTBHI U TEOPEMBI IJIAHUMETPUU;
YMEHHE OLEHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHpa; CTPOUTh
MaTeMaTUYeCKUe MOJENIU C IMOMOUIbI0 I'€OMETPUYECKUX MOHATUNH W BEIUYMH,
pelaTh CBS3aHHbIE C HUMU NPAKTHYECKUE 3a/1a41
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YMeHue onepupoBaTh MOHATHAMHU: IJIOMAAL  (UTYpbl, 00BEM  (urypsl,
MHOTOTPaHHUK, TNPAaBUJIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKa, KYO,
napajjenenunes, Mpu3Ma, NUpaMuaa, (Gurypa M IOBEPXHOCTh BpALICHUS,
HWIMHIpP, KOHYC, Map, cdepa, Mmiomanb cdepsl, IJIOMEAAb MOBEPXHOCTU
NUPaMUJIbl, TPU3MBI, KOHyca, IWIMHIpa, OO0OBEM Kyba, MpsIMOYTOJIbHOIO
napajuleJienunesnia, NMUpamMuabl, MPU3Mbl, LWIMHApPA, KOHYyca, 1Iapa, pa3BEpTKa
ITOBEPXHOCTH, CEYEHUSI KOHYCa U LIWIMH/APA, TapaJUIEIbHbIE OCH WIM OCHOBAHMIO,
ceueHue Iuapa, IJIOCKOCTh, Kacaroulascs cdepbl, LHWIMHApPA, KOHYCa; yYMEHHE
CTPOUTh CEUYEHHE MHOTOrpaHHUKa, H300pakaTb MHOTOTPaHHHUKH, (QUTypHl U
MIOBEPXHOCTU BpAILEHUs, UX CEYEHMs, B TOM YHCIE C MOMOILBIO 3JIEKTPOHHBIX
CPEIICTB; YMEHUE MIPUMEHSTh CBOMCTBAa T€OMETPUUECKUX (PUTYP, CAMOCTOSATEIHHO
(dbopMynHpOBaThH OINpEEICHUs] U3y4aeMbIX (UTYp, BBIABUIaTh TUIOTE3BI O CBOM-
CTBaX M MPU3HAKAX FeOMETpUUYECKUX GUTyp, 000CHOBBIBATH WUJIM ONPOBEPIaTh UX;
yYMEHUE NPOBOJIUTH KiIacCUPUKAMIO (UTYp 1O pa3IMYHBIM IpU3HAKaM,
BBINOJIHATH HEOOXOIMMBbIE TOTIOJTHUTEIbHBIE TOCTPOCHHUS
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YMeHne omnepupoBaTh MOHITHSMU: JBH)KEHHE B MPOCTPAHCTBE, MapauIeIbHBIN
MEPEHOC, CAMMETPHSI Ha TJIOCKOCTH M B POCTPAHCTBE, MOBOPOT, IPe0Opa3oBaHme
noao0us, moAoOHbIe (UTYphI; yMEHHE paclo3HaBaTh pPaBHBIE W TIOJOOHBIC
buryppl, B TOM 4HCIE B IPHUPOJIE, HCKYCCTBE, ApPXUTEKType; HCIOIb30BaTh
T€OMETPUUYECKHE OTHOIICHHS NMPU DPEIICHUH 3a/1ad; HAaXOJUTh T€OMETPUUYECKHE
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BENMYUHBl  (UIMHA, yroj, IUIOWAAh, OOBEM) TMpU  pElIeHHH  3ajaad
U3 JPYruxX y4eOHBIX NPEIMETOB M U3 pealbHOW >KU3HMU;, YMEHUE BBIYHCIATH
FEOMETPHUYECKHE BEIMYMHBI (AJIMHA, YTOJ, IUIOMIA[b, OO0BEM, IUIOMIANb
MOBEPXHOCTH), HCIOJB3YySl H3ydyeHHbIEe (OPMYIIBI U METOJbI, B TOM YHCIE:
UIOIIAh TTIOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCA, IIIUH/PA, IUIOMaab chepsr;
00BEM Ky0a, IPSIMOYTOJIbHOTO MapasuieNenumnena, MupaMubl, IPU3MbI, IIHIMHAPA,
KOHYCa, [l1apa; YMEHHE HAXOJIUTh OTHOIICHNE 00bEMOB MOIOOHBIX QHUTYP
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VYMeHue onepupoBaTh NOHATUSAMU: MPSIMOYIrOJbHAsA CUCTEMa KOOPAMHAT, BEKTOP,
KOOpJMHAThl TOYKH, KOOPAMHATHI BEKTOpAa, CyMMa BEKTOpPOB, IPOU3BEACHUE
BEKTOpa Ha YMCIIO, Pa3jokKEeHHEe BEKTOpa Mo 0a3ucy, CKaIspHOE IPOMU3BEICHUE,
BEKTOPHOE IIPOU3BEACHUE, YIOJI MEXKIy BEKTOpPaMH; YMEHHUE HCIOJb30BaTh
BEKTOPHBIH M KOOPAWHATHBIM METOJ JJIsi PELICHUs TeOMETPUYECKUX 33a1ad U
3a/1a4 Ipyrux yueOHbIX NPEIMETOB
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VYMeHue BbIOMpaTh MOIXOMSAIIMM MeTOJ Ul pEeUIeHUs 3a7ayd; [TOHMMaHUe
3HAYMMOCTHU MAaT€MaTUKU B U3YYEHHUH MPUPOIHBIX U OOIIECTBEHHBIX IIPOLECCOB U
ABJICHUI; YMEHUE PACIIO3HABATh IIPOSBICHUE 3aKOHOB MAaTEMaTHUKU B UCKYCCTBE,
YMEHUE IPUBOAWTH IPHUMEpPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOW U
MHUPOBON MaTeMaTU4eCKOU HayKu




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 |Ywucna u BeIYHMCIICHUS
1.1 |[HarypanbHsble u nenble yncia. [Ipu3Haky JeJIMMOCTH LEIbIX YHCE
12 Panyonanehele ynciaa. OObIKHOBEHHBIE U JECSATUYHbBIE IPOOH, MPOLEHTHI, OECKOHEUHBIE
MIEPHOINYCCKHE IPOOH
13 ApH(l)MeTH‘leCKI/IP'IUKOpeHB HaTypaJilbHOM cTeneHu. [[eficTBus ¢ apupMETHISCCKUMH KOP-
HSIMU HaTYpaJIbHOM CTENIEHU
14 Crenenp ¢ nenbiM nokaszareneM. CTemeHb ¢ pallMOHAIBHBIM IOKa3areneM. CBoiicTBa
CTENEHH
15 CuHyC, KOCUHYC U TaHI'€HC YHMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHCIOBOr0 apryMeHTa
1.6 [Jlorapudwm uucna. JlecaTnynpie U HaTypalIbHbIE JOrapupMBbI
JleiicTBuTenpHble 4ncia. ApupMeTHYECKUe onepanuu ¢ ACHCTBUTEIbHBIMH YHUCIAMH.
1.7 |IIpuOnmx€HHbIE BBHIYMCICHUS, MpaBUIA OKPYIJIEHUS, NPUKHUIKA U OLEHKa pe3yjbTara
BBIUNCIICHUN
1.8 [IIpeoOpa3oBaHue BBIpAKCHUIMA
1.9 [KowmmuiekcHbie yncna
2 |YpaBHeHus M HepaBEHCTBA
2.1 |lensle u 1poOHO-paliOHATbHBIC YPABHEHUS
2.2 |VppanmoHanbHbIE YpaBHEHHS
2.3 | TpuroHomerpuueckue ypaBHEHUs
2.4 |Iloka3arenbHble U JJorapu(MUUYecKue ypaBHEHUs
2.5 |lensle u qpoOHO-panOHATHHBIE HEPABEHCTBA
2.6 |VppanmoHanbHble HEPaBEHCTBA
2.7 |llokasarenbHbIe U Torapu(MUIECKHe HEpAaBEHCTBA
2.8 |TpuroHomerpuueckrue HEpaBeHCTBA
2.9 |CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHUs, HEPABEHCTBA U CHCTEMBI C TApaMETPaMHu
2.11 |Marpwuria cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeenTuTeh MaTPHIIbI
3 | ®Oyskiuu u rpaduxu
31 @yHK1M, criocoOsl 3ai1anus GyHkuuu. I'paduk ynkunu. Bzaumuo oOpatHble GyHKIUY.
YérHble 1 HeuéTHbIe pyHKUUU. [lepuoanyeckue GyHKIUN
Ob6nacTh onpeaeneHus 1 MHOXKECTBO 3HaueHui ¢pyHkuuu. Hymu gynkmuu. [IpomexyTku
3.2 |3HakomoctosHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubonplee n HauMeHblIee 3HaueHNe (PYHKIIMK Ha TPOMEXKYTKE
33 CrenenHas (yHKIUS C HaTypaJbHBIM U LEJbIM MokazareneMm. EE€ cpoiicTBa u rpaduxk.
CBoiicTBa u rpaduk KOpHs N-0ii cTeneHu
3.4 |Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [IlokasarenbHas u norapudmuydeckas QYHKINHU, HX CBOMCTBA U rpaduKu
36 Touxu pa3psiBa. AcUMOTOTHI rpadukoB GpyHKIMI. CBONCTBA (DYHKIMI, HEMPEPHIBHBIX Ha
OTpe3Ke
3.7 |IlocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHU TOCIIEAOBATEILHOCTEH
3.8 |Apudmernyeckas u reomerpuyeckas nporpeccun. @opmyina cI0kKHBIX TPOIEHTOB




Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

4 Hauasna matemMaTrnueckoro aHaiusa

4.1 |IIpousBognas ¢hyHkuuu. [Ipon3BoHBIC dJIEMEHTAPHBIX (DYHKITHI

[lpumeHeHne TPOM3BOAHONM K HCCIEAOBAaHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 |skctpemyMbl. HaxoxaeHue HamOONbIIEr0 M HAMMEHBIIErO 3HAuYeHUs (QYHKIUM Ha
OTpE3Ke

4.3 |IlepBoobpaznas. UnTerpan

5 MHoOKeCcTBa U JIOTHKa

5.1 [MnosxecTBo, onepannu HaJl MHOKecTBaMu. Jlnarpammel Diinepa — Benna

5.2 |Jloruka

6 BepOHTHOCTB KU CTAaTUCTHUKA

6.1 |OnucarenbHas CTATUCTUKA

6.2 |BepositHOoCcTh

6.3 |[KomOunaTopuka

7 |I'eomerpus

7.1 | ®urypsl Ha JIOCKOCTU

7.2 |IlpsiMble ¥ MIIOCKOCTH B MTPOCTPAHCTBE

7.3 |MHororpanHuKu

7.4 |Tena u NOBEpXHOCTU BpalllEHUS

7.5 |KoopauHaThl 1 BEKTOPHI

YYEBHO-METO/IMYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOIO
IMPOIIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 VUEHUKA

Aranacsu JI.C., byry3os B.®., Kagomues C.b. u np «['eomerpus 10-11 knacc

(6a30BbIl ypoBeHb» AO « MU3narenbctBo «IIpocBemieHue

METOANUYECKHUE MATEPUAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET




