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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
CTaHJapTa CpenHero odmero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
HPEIBIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIUIUI POCCHUIICKOrO 0Opa3oBaHMUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSIMU,
COCTaBIISIIOIMMHU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYJIBTypHOFO, JIMYHOCTHOI'O U ITO3HABATCIILHOI'O Pa3BUTHA JINYHOCTH 06yqa101u1/1x051.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOTO Kypca TEOMETPHHM Ha YpPOBHE CpEIHEro O0IIero oOpa3oBaHHS
00yCJIOBJIeHAa MPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pe3yJbTaToB
00y4YeHHsI TEOMETPHH B HANPABJICHUHU JIMYHOCTHOTO PA3BUTHUsI OO0YYarOIUXCs, (GOPMHUPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYEHHs IPYTUX YYeOHBIX IUCLUIUIMH.
PazButne y oOydaromuxcsi MPaBHIBHBIX IPEACTABICHUI O CYIIHOCTH W IPOUCXOXKICHUH
TeOMETPUYECKUX a0CTpaKUUii, COOTHOIIECHUH PEabHOTO U WICATBHOI0, XapaKTepe OTPaKECHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUPA, MECTE FEOMETPUH B CHCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYyYHOM IIO3HAHWU W B IIPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCSI, a TaKXKe KavyecTB
MBIIICHHS], HEOOXOAUMBIX JUTS afalTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpust sIBJIETCS OJHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEr0 OOIIero
o0pa3oBaHus, TaK KaK OOECIEYMBAET BO3MOXKHOCTh HM3YYEHHUS KaK IMCIHMIUIMH €CTECTBEHHO-
HAYYHOH HaIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MblluIeHHE, (GOPMUPYEMOE IPU H3YUYEHUU OOYYAIOUIUMUCS IMOHATUHHBIX
OCHOB T'€OMETPUU M TIOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJI€ pEIICHUS
T€OMETPUYECKUX 3a/a4, YMEHHE BBIIBUTaThb W ONPOBEPrarh THIIOTE3bl HENOCPEICTBEHHO
UCTOJB3YIOTCSl MPU PpEIIeHUM 3aj7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHHne OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 001aCTAX
NesITeTbHOCTH YeloBeka. OpUeHTaIus YelloBeKa BO BPEMEHU M MTPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €T0 COLMAILHOTO ObITHS, (hopMa OTPaKEHUsI OKPYKAIOIIEro MUPA, YCIOBUE YCIIEITHOTO
TIO3HAHUS 17§ aKTHBHOTO npeoOpa3oBaHus JEHCTBUTEIILHOCTH. OnepupoBanue
IPOCTPAaHCTBEHHBIMU 00pa3aMu 0OBEAMHSAET pa3Hble BUABI yUeOHOM U TPYJOBOH AESATEIbHOCTH,
SBISICTCS OAHMM W3 TPOPECCHOHATHHO BAXKHBIX KAadyeCTB, IOITOMY aKTyalbHa 3ajada
dopmHpoBaHUsS Yy OOyYalOIUXCS MPOCTPAHCTBEHHOI'O MBIIUICHUS KaK pPa3HOBUIHOCTH
00pa3HOTO MBIIUIEHUS! — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTUYECKON
JESTENIbHOCTH 110 MHOTHM HAaIIPaBJICHUSIM.

[lens ocBoeHUst mporpaMmMbl yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM YpOBHE 00ydeHUS
— oOmieoOpazoBarenbHOE M OOIIEKYJIbTYPHOE pPAa3BUTHE OOYyYaroOmIMXCs 4Yepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUECKUX T€OMETPHUECKUX 3HAHUH U
JecTBUH, crienu(pUUHBIX T€OMETPUH, BO3MOXKHOCTH YCIELITHOTO MPOA0IDKEHHUS 00pa30BaHus Mo
CHENHATBHOCTSM, HE CBS3aHHBIM C MPHUKJIATHBIM HCITOJIB30BAaHUEM T€OMETPHH.

[IporpamMa 1o reomeTpuu Ha 0a30BOM YpPOBHE NpeAHAa3HA4YeHa JUIs OO0yJarouuxcs
CpeIHeW IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTENBHBIX 3aTPYJHCHHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3oM, oOydaroiuecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTH
o0ImIre MaTeMaTHYECKUe YMEHWUsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH W HEOOXOIUMBIE IS
KHU3HU B COBpeMEHHOM o01iecTBe. Kpome 3Toro, OoHu UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPUIO
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 0cBoeHuUs Kypca «['eomeTpumn» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

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

(dbopMHpOBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX M Tejax BpalleHHs KaK O BaXHEUIIHX
MAaTEMAaTUYCCKUX  MOACIAX, IIO3BOJIAOININX  OIIMCHIBATH u HU3y4aTb pa3HbIC ABJICHUA
OKPYXXaIOIIEro MHUPa;

dbopMUpOBaHHE YMEHHs paclo3HaBaTh HA YEPTEkKax, MOJCISIX U B PEATbHOM MHUPE
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 PCIICHUS OCHOBHLIX THIIOB 3a14a4; (1)OpMI/Ip0BaHI/Ie YMCHHA NPOBOAUTH
HCCJIOXKHBIC TOKA3aTCIIbHBIC PACCYXKACHHA B XOA€ PCUHICHUA CTCPCOMECTPUUCCKHUX 3a/lad U 3a1a4 €
MMPAKTUYCCKUM COACPIKAHUEM,

pPa3BUTHE HHTEJUIEKTYaJbHbIX U TBOPYECKUX CIIOCOOHOCTEH O00y4daroluxcs, 03HABATEIbHOU
AKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUH, KpUTUYHOCTH MBILIUICHUS;

dopmupoBanue  (QYHKIMOHAIBHOM  TpaMOTHOCTH, PEJIEBAHTHOW  TI'E€OMETPUH:  yMEHHUE
pacno3HaBaTh TPOSBICHHUS T'€OMETPHUYCCKHX TOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YUYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHMOCTEH W 3aKOHOMEpPHOCTEH, (hOpMYJIHpPOBATh MX Ha S3BIKE I'€OMETPHUH M CO3/1aBaTh
F€OMETPUUYECKUE MOJIETH, MPUMEHSITh OCBOCHHBIH T'€OMETPUYECKUN ammapar A pelieHus
MPAKTUKO-OPUEHTUPOBAHHBIX 33]]a4, UHTEPIIPETUPOBATh U OIICHUBATDH IMOJTYYECHHBIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCS BKIOUEHHE B KYpC CTEPEOMETPHH B
HayaJie ero U3y4eHus 3a7ad, peliaeMbIX Ha yPOBHE MHTYUTUBHOIO ITO3HAHUSA, U ONPEIEIEHHBIM
o0pa3oM oOpraHu3zoBaHHas paboTa HajJ HHUMH, YTO CIOCOOCTBYIOT DPAa3BUTHUIO JIOTMUECKOTO U
IIPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTHUMYJIMPYET IPOTEKAaHWE MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JJaIbHEHILIEMY H3YUEHUIO PEAMETA.

[Ipeamourenne oTHaércss HArMAAHO-KOHCTPYKTMBHOMY METOJy OOy4YeHMs, TO €cTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTUYECKOU
JEATENIBHOCTH. Pa3BuUTHE INPOCTPAaHCTBEHHBIX MPEACTABICHUM Yy ydallUXxcs B Kypce
CTEpEOMETPUH NMPOBOIUTCS 3a CUET pelIeHUs 3a7ad Ha CO3/laHue MMPOCTPAaHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CozgaHue oOpa3za NPOBOAUTCS C
OMOpO Ha HarJsJHOCTh, a ONIEPUPOBAHUE 00Pa30M — B YCIIOBUSAX OTBJICUEHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €0 UCXOJHOTO CONEP KAHMUS.

OcHoBHBIE coaepkaTenbHble JHHUU Kypca «l'eomerpun» B 10-11 Kkmaccax:
«MHororpanHukn», «lIpsMble U IIIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE». PDOpMUPOBAHKE JTOTHUECKUX YMEHUN paclpeensieTcss He TOIbKO
[0 COJAEp)KaTeNIbHBIM JIMHHUSAM, HO M MO TojaM oOydeHHs Ha YpOBHE CpeIHEero oOIero
o0Opa3oBaHwUs.

Copnepxanne 00Opa30BaHUs, COOTBETCTBYIOLIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
paboueii mporpaMMbl, pacpeeIEHHBIM 110 ToAaM 00y4YeHHsI, CTPYKTYpPUPOBAHO TaKUM 00pa3om,
4yTOObl  OBJAJCHHE T'€OMETPUYECKHMH  TOHATHUSAMH M HABBIKAMHU  OCYILECTBIISJIOCH
MOCIEZ0BATENbHO M IMOCTYHATENbHO, C COOJIIOJIEHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIMCH B OOIIYI0 CUCTEMY I€OMETPUYECKUX MPEACTABICHNH 00yJaronuxcs,
pacmmpsisi 1 yriryoursisi €€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIC CBS3H.



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 CTepeoMeTprr. Touka, mpsimasi, III0CKOCTb, MPOCTpaHcTBo. [lonsaTue
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3anMHOe pacrionokeHue npsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJUICIbHbIE U
cKpeluBawmuecss npsamble. llapannenbHOCTh NPAMBIX M IUIOCKOCTEH B MHPOCTPAHCTBE:
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 TiockocTei. [IpocTeiiume mpocTpaHCTBEHHbBIE (PUTYPHI HA TIOCKOCTHU: TETPadp,
KyO, mapajuieNenuIie ], MoCTPOSHNE CEYCHUH.

[lepneHaAUKYISIpHOCT,  HPSAMOM U IUIOCKOCTU:  MEPHEHAUKYJISPHBIE MpsSMbIE B
MPOCTPAHCTBE, MPSMbIE NapaUICIbHbIE M MNEPHEHAUKYJIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTA OPSIMOM M IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISIPHOU
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJI MEXAY MPSAMOW U IUIOCKOCTBIO; BYTPaHHBIA YroJI,
JUHENUHBIN Yroj JBYrpaHHOro yria. llepneHaukynsp M HAKIOHHBIE: PACCTOSIHUE OT TOYKHU J0
IUIOCKOCTH, PAacCTOSHUE OT MpPSIMOH 10 IUIOCKOCTH, NPOEKIHs (UTYphl Ha IJIOCKOCTb.
IleprieHAMKYAAPHOCTD IIIOCKOCTEN: MPU3HAK MEPIIEHANKYIAPHOCTH ABYX IUIOCKOCTER. Teopema
0 TpEX MEPHEHAUKYIAPAX.

MHuororpanHuKu

[ToHsiTHE MHOTOrpaHHHWKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHUKA, BBITYKJIbIE U
HEBBINYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yronpHas nmpusMa; rpaHu
Y OCHOBAHUS MPU3MBI; MIPsiMasi M HAKJIOHHAs TIPU3MBI; OOKOBAsi U TIOJIHASI TIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, OpsIMOYTrOJbHBIN Napaiienenunes U ero cpoicra. [lupamuaa: N-yronapHas
nupamMuja, TPaHU M OCHOBAaHHWE MHUpaMUIbl, OOKOBas W TMOJHAs TMOBEPXHOCTh MHUPAMHUJIBL;
npaBUjbHAasl W YyCEUEHHas MNUpaMUJa. OJIEMEHThl MNpuU3Mbl W nOupamuiabl. I[IpaBuiibHbIE
MHOTOTPAHHUKH: TMOHSITHE MPABUIBHOIO MHOTOTPAHHMKA; MpaBWJIbHAS MPHU3Ma W IMpPaBUIIbHAA
NUpaMKJIa; MpaBUJIbHAS TPEYTroibHas MUpaMuia U MPaBUIbHBIN TeTpadap; ky0. [Ipencrasienue
O TMPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp, MoAeKa’aAp W uKocadap. CeueHus MNpU3MBbI U
MUpaMUIBL.

CuMMeTpHsi B MPOCTPAHCTBE: CUMMETPHUS OTHOCHTEIBHO TOYKH, NPSIMOM, IJIOCKOCTH.
DJIeMEHThl CAMMETPHUH B TUpaMuax, napauieiaenuneaax, npaBuibHbIX MHOTOTpaHHUKAX.

Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomaas 60koBoit
MIOBEPXHOCTH M TOJIHOW IOBEPXHOCTH NPSMOM IPU3MBI, IUIOIIAJb OCHOBAHWM, Teopema o
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIbHON MHpaMUAbI, TeopeMa O IJom@aau yceu€HHoi nupamunabl. [loHsTHE 00 00BEME.
O0BEM TUpamMuIbl, TPU3MEI.

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

11 KUIIACC



Tesa BpaleHus

[Munuaapuueckas MOBEPXHOCTb, OOpa3yoollue UWIMHIPHUYECKOH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. L{MauHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCb; IJIOIIaAb OOKOBOM M MOJHON MOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yroliye KOHHYECKOH IMOBEPXHOCTH, OCb W BEpIUIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias U OCh; IUIOIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3yloliue W BHICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paguyc, OUaMeTp; IUIOMIAJL IMOBEPXHOCTH cdepbl. BizaumHoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomanb chepsl.

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

KomOunanuu Ten BpalieHUss U MHOTOTPAHHUKOB. MHOTOTpaHHHUK, OMHUCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[TonsitTue 006 o00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 o0O0BEME
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.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha III0CKOCTH U B IpocTpaHCTBE. CI0KEHUE U BBIYNTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM IPABUII IEUCTBHUI C BEKTOPAMHU.
IIpsmoyronbHas cucrema KOOpAMHAT B mnpocTtpaHcTtBe. KoopaunHarsl Bekropa. Ilpocreimme
3aJaud B KOOpIMHATax. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE BEKTOPOB.
Boruncnenue yrioB Mexay NpsIMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
PELICHUN T€OMETPUUECKUX 3aa4.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOrpaMMbl ydeOHOro mnpeamera «MaremaTuka
XapaKTEPU3YIOTCS:

I'paiknanckoe BocnnuTaHue:

C()OPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIUU OOydYaromierocs KaKk aKTHBHOTO W
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOr0 OOIIEeCTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, NPOIEAYyp TpakJAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCICTBOBATh C COLMAIbHHIMU HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U HA3HAYCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPaXAAHCKON UIACHTUYHOCTH, YBAKEHHUS 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 CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHHMEM JIMYHOTO BKJA/la B IOCTPOCHHE
YCTOMYMUBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIIUTAHHE:

ACTETUYECKMM  OTHOIIEHHEM K  MHPY, BKIIOYas OCTETUKY  MaTEeMaTUYECKHX
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 o0Opa3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mMuTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PEryyispHas (Quznueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBHUTEIHHOU
JIEATEIIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYyNy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOHUS; WHTEPECOM K Pa3TUYHBIM
chepam mpodhecCHOHANBEHON JeSITeNbHOCTH, CBI3aHHBIM C MAaTeMaTHUKON U €€ MPUIIOKEHHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUIaHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaThdeckoMy OOpa3oBaHUIO U
caM0OOpa30BaHMIO HA TPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKON HapaBJICHHOCTH.

JKO0JIOrHYeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO IKOJIOTMUYECKON KyIbTYpbl, MOHUMAHUEM BIMSHUS COIUAIBHO-
SKOHOMHMYECKHX TMPOIECCOB HA COCTOSSHUE MNPHUPOJHOM W COLMAIBHOM Cpelbl, OCO3HAHUEM
I00AaNbHOTO — XapakTepa JKOJOTHMUECKUX  MpoOJeM; OpUeHTAled Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHWW JJIA PEIICHUs 3371a4d B 00JaCTH OKPYKAIOIIEH Cpenbl, MIaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAtOIIEH Cpeibl.

[leHHOCTH HAYYHOTO MO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIICCTBEHHOHN MPAKTHUKU, TOHUMaHUEM MaTEMaTHYECKOW HAyKH Kak cQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIs Pa3BUTHUS LUBUIN3AINY;
OBJIQJICHHEM SI3BIKOM MAaT€MAaTHKH W MaTEeMaTU4YeCKOW KYJIbTypOW KaK CPEICTBOM TO3HAHUS



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

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS MPOTPaMMbI yaeOHOTO mnpeamMera «MaTeMaTrukay
XapaKTEPU3YIOTCS OBJaJICHUEM YHUBEPCAIbHBIMU MO3HABATEJIbHBIMH JCHCTBUSMU,
YHUBEPCAIbHBIMA ~KOMMYHUKATUBHBIMU  JCHCTBUSIMH, YHUBEPCAIbHBIMU PEryJISTUBHBIMU
JIEUCTBUSIMU.

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

ba3oBble Joruueckue aeMcTBHUA:

BBISBIISITH M XapaKTEPU30BaTh CYHIECTBEHHBIE MPU3HAKM MAaTEMATUYECKUX OOBEKTOB, MOHSATHIA,
OTHOIICHWIA MEXAy TOHATUSAMH, (OPMYIHPOBATh ONPEACICHUS TOHITUN; YCTaHABJIUBATH
CYLIECTBEHHBIN NMPU3HAK KIaCCU(PHUKALMHU, OCHOBAHUS /ISl 000OLIECHNUS U CPaBHEHUS, KPUTEPUHU
IIPOBOJMMOI0 aHAJIN3A,

BOCIIPUHUMATDb, (I)OpMy.]'II/IpOBaTB n Hp606paSOBBIBaTL CYXKIACHUS: YIBCPAUTCIBHBIC U
OTpUIATCIIbHBIC, CAUMHUYHBIC, YACTHBIC U O6HII/IG; YCJIOBHBIC;

BBISIBJISITH MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M TIPOTHBOPEYHS B (paKTaX, TaHHBIX,
HAOMIOJICHUSAX U YTBEPXKACHUSIX; MpeJiaraTb KPUTEPUU [JIs BBISBICHHUS 3aKOHOMEPHOCTEH W
NPOTHUBOPEUHNL;

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

IPOBOJUTH CaMOCTOSTENbHO J0KA3aTeNIbCTBA MATEMAaTUYECKHX YTBEPXKIACHUH (TpsiMble U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlMIO, MPUBOAUTH MPUMEPbl U  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXJAEHHSI U BHIBOJIBI;

BBIOMpATh CNOCOO perieHus: y4eOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BapUAaHTOB PELICHMS,
BbIOMpATh HanOoJIee MOIXOAAIIMM ¢ YIETOM CAMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB).

Bba3oBbIe nccienoBaTeLCKHue 1eHCTBUA:

UCIOJIb30BaTh BOIMPOCHl KaK HCCIIEAOBATENbCKUNH HMHCTPYMEHT MO3HaHUsS; (OpPMYIHPOBAThH
BOINPOCH], (UKCUPYIOIIME NPOTUBOpEUYHe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

MPOBOJIUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIM 3KCIEPUMEHT, UCCIEIOBAHUE IO YCTAHOBJIEHUIO
OCOOEHHOCTEH MaTeMaTH4eCKOoro OOBEKTa, SIBJICHUS, MPOIECCa, BBISIBICHHUIO 3aBUCUMOCTEH
MEXy 00bEKTaMH, SBICHUSMH, POIIECCAMU;

CaMOCTOSITeNNbHO (QOopMyIUpOBaTh O00OOIIEHUS M BBIBOABI MO pe3ydbTaTaM IPOBEAEHHOTO
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 ¢ undopmaumeii:

BBISIBIIATH JACUIIMTHI WH(DOpPMAIMU, MaHHBIX, HEOOXOJMMBIX IJIi 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(OPMAINIO, MPEACTaBIATh €€ B pa3iMyHBIX (OpMax, HILUIIOCTPUPOBATH
rpaduvecKku;

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

2) YHuBepcaibHbIe KOMMYHHKATHBHBIE JICHCTBHS, 00€CHeYrBalOT Cc(HOPMHUPOBAHHOCTD
COIMAJIbHBIX HABBIKOB O0YYarOIIUXCSI.
O0menue:

BOCIIPpUHUMATh 1 q)OpMy.]II/IpOBaTL CYXXICHHA B COOTBECTCTBUU C YCIIOBUAMHA U LCIIIMU O6H_ICHI/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 pE3YbTAT,

B XoAe OOCYXJEHHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJaeMOW TEMbI, MPOOJIEMBI,
pelaeMoi 3a1a4yu, BbICKA3bIBATh WICH, HALCJICHHBIE HA IIOMCK PEIICHHs; CONOCTaBJIATh CBOU
CYXJIEHUS C CYXACHUSAMH APYrHUX YYaCTHHKOB JUANOra, OOHApY>KMBATh Pa3IM4Ue U CXOJICTBO
MO3HILINI; B KOPPEKTHOU opme (HopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS,

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 KOMaHJIHOU M HHﬂHBHﬂyaHBHOﬁ 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 pa6OTBI; 0606H_IaTL MHCHU HECKOJIBKHUX J'IIOI[Gﬁ;

y4acTBOBaTh B TPYNIOBBIX ¢opmax paboTel (00CYyXIeHHs, OOMEH MHEHUH, «MO3TOBBIC
HITYpPMbI» U HHBIE); BBIIOJIHATH CBOK 4YacTb paOOThl M KOOPAMHUPOBATb CBOM JEHCTBUA C
JpYTMMHM 4WIEHaMU KOMAaHIbl; OLIEHMBAaTh KaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOIYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM YHYACTHUKAMH B3aUMOJIEHCTBUS.

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

COCTaBJIATH IJIaH, AITOPUTM PELIEHUS 3aJ]auH, BBIOUPATh CIIOCO0 pEeIIeHUs ¢ yUYETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINK.

CaMOKOHTpPOJIb:

BJIAJI€Th HABBIKAMU IO3HABATEIbHOW pe(IEKCHMM KaK OCO3HAaHUS COBEpUIAEMBIX JEHCTBUHA M
MBICTIUTENIBHBIX ~ TPOLIECCOB, MX  PE3yJbTaTOB; BIAJeTh CHOCOOAMHM  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

IPEABUACT TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTb IIPU PEIICHUWM 3a7a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HAlJICHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYIHOCTEM;

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 MOHATUSMU: TOUYKA, TPSIMAsi, TIIOCKOCTb.

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

OnepupoBaTh MOHATHSAMH: MapajUICIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX H
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE paclo0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TMOHSATHSAMHU: JIBYTPAaHHBIA YroJl, TpaHH MABYTPAaHHOTO yriia, pedpo
JIBYTPAHHOIO yTJia; TUHEHHBINA yroil ABYIPaHHOTO YIJia; TpajycHas Mepa JBYrPaHHOIo yria.

OnepupoBaTh TOHSTHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBI MHOTOTPaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIIbHBIN MHOTOIPaHHUK.

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

KnaccudunupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHUsS ISl Kiaccuukaum
(BBIMTYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOIPAHHUKH; MpSIMblE H
HAKJIOHHBIE IPU3MBI, ITAPAJUICIICTIUTICbI).

OnepupoBaTh MOHATUSAMH: CEKYIas TUIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJL CIIE/I0B.

CTpouth cedeHHUs MHOTOTPAHHHKOB METOJOM CJIEJIOB, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHE
YEepTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemmathb 3a1aun Ha HAXOXKJIEHUE T€OMETPUUECKUX BETUYHH 110 00pa3laM MK alropuTMam,
NpUMEHSST U3BECTHBIC aHAJMTUYECKHE METOIBI NMPH PEIICHUH CTAaHIAPTHBIX MaTEMAaTHYECKHX
3a]]a4 Ha BBIUMCIICHHE PACCTOSHUN MEXIYy ABYMS TOYKAMHU, OT TOYKH JIO MPSIMOU, OT TOYKU IO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIIUMUCS MPSMBIMH.

Perath 3a1aun Ha HAXOXKJIEHUE T€OMETPUUECKUX BETUYHH 110 00pa3laM MK alropuTMam,
NPUMEHSST U3BECTHBIC AHAJTUTUYECKHE METOIbI NMPH PEIICHUH CTaHIAPTHBIX MaTEMaTHYECKHX
3aJa4 Ha BBIYUCIIEHHUE YIJOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMU, MEXAYy NpSIMOH U
TUIOCKOCTBIO, MY IJIOCKOCTSIMHU, IBYTPAHHBIX YTIIOB.

Boruncnsate 00bEMBI U IUTOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUPAMUIIA) C
npuMeHeHHeM (QOpMyJ; BBIYHCIATH COOTHOIIEHHS MEXIy TUIOMAASMUA TTIOBEPXHOCTEMH,
00BEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh TOHSATHSAMH: CHMMETPUS B MPOCTPAHCTBE; IEHTP, OCh W IIIOCKOCTb
CUMMETPUU; LIEHTP, OCh U TUNIOCKOCTh CHMMETPHH (PUTYPHI.

N3Bnekarh, MpeoOpa3oBbIBATh U MHTEPIPETUPOBATH WHPOPMAIIHIO O TPOCTPAHCTBEHHBIX
reoMeTpUuecKux GUrypax, mpeCTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

[lpumensTp reoMeTpudeckne (GakThl Ui PEHICHUS CTEPEOMETPUYECKHX — 3a/ad,
MPEONIaraoIuX HECKOJbKO IIIaroB PEUICHHs, €CU YCIOBUS MPUMEHEHHS 3aJaHbl B SBHOM
dbopwme.

[IpuMeHsTh MpoOCTEHINe MPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPY PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.

[IpuBOoaUTH TpHUMEpPHl MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B TPUPOJE U KU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPHH B ICKYCCTBE.

[IpuMeHsTh TONyuYeHHBIC 3HAHUS Ha TMPAKTUKE: aHAIM3HPOBATh pealbHbIE CUTYAIlMH WU
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe IMOWCKA  PEIIeHUS  MaTeMaTHYECKH
c(hopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEaTbHbIC CHUTYAIlMd HA S3BIKE TEOMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HCIIOJIb30BAaHUEM T'€OMETPUYECKHUX TIOHSTHH U TEOpEM,
amnmapara airedpsl; penaTh NpakTHIeCKUe 3aauu, CBI3aHHbIE C HAXOXKICHHEM FeOMETPHUECKHUX
BEJIMYMH.

11 KJIACC

OnepupoBatb MOHATUSAMH: LUJIUHApUAYECKast IIOBEPXHOCTD, oOpasyromiye
LWIMHIPUYECKON OBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHUUECKON
MOBEPXHOCTH, KOHYC; cheprudeckas MOBEPXHOCTb.



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

OOBACHATH CITOCOOBI TTOJTYYCHHSI TEJT BpAIICHUS.

KnaccudunupoBaTs B3auMHOE pacroioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBONM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CErMEHTA;
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: MHOTOTPAaHHUK, BIHMCAaHHBIM B cdepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK HUITU TEJIO BPAIIICHUS.

BbI4ucasTh COOTHOIICHHS MEXAY TUIOMIAIIMU TOBEpXHOCTEH 1 00bEMaMU MOIOOHBIX TEl.

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

BrInonHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (pUTYp: BH]
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 KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrojl MEXKIY BEKTOpaMH, CKaJspHOE
MIPOM3BE/ICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cymmy BEKTOpOB U MPOU3BEACHHUE BEKTOPA Ha YHUCIIO, YTOJI MEXKAY BEKTOpaMH,
CKaJIIPHOE TPOM3BEICHUE, PACKIIAILIBATH BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEME KOOpPIMHAT.

[IpuMmeHsTh TeoMeTpuYeckhe (akThl Ui PEIICHUS CTEPEOMETPUUYCCKUX  3ajad,
MPEONIaralolIuX HECKOJbKO IIaroB PEUICHHs, €CIU YCIOBUS MPUMEHEHHS 3aJaHbl B SIBHOUN
dbopwme.

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

Pemate 3amaun Ha [0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIIGHUH U HaXOXICHHE
TEOMETPHYSCKHUX BEIUYHH 0 00pa3liaM WM aJrOPUTMaM, IPUMEHSSI U3BECTHBIC METOJBI TIPU
pEIIeHNH CTaHIaPTHBIX MaTEeMaTHUECKHX 3a]1au.

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

[TpuBOIUTL TIPUMEpPHI MAaTEMAaTHYCCKUX 3aKOHOMEPHOCTEH B TIPUPOJEC U KU3HH,
pacro3HaBaTh MPOSIBICHNE 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 MOJENH C WCIOJIB30BaHWEM T'€OMETPUUYECKUX TOHSTUUA 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 paboThl
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




ITPOBEPSEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHMUSI OCHOBHOM
OBPA3OBATEJIbHOU ITPOI'PAMMBI

10 KUIIACC
Kon .
TR IIpoBepsiembie NpeMeTHbIE Pe3yJIbTAThl 0CBOEHHs OCHOBHOI
00pa3oBaTeIbHOM MPOrPaMMBbl CpelHero 001ero 00pazoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsIMasi, INIOCKOCTb
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPUM U CIEICTBUS M3 HUX I[PU PEIICHUU
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 NOHATUSMU: JIBYTPaHHBIA Yroj, TpaHHd JABYI'PAHHOIO 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'PaHHUK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBHJIbHBI MHOTOI'PaHHHUK
77 Pacnio3HaBaTh  OCHOBHBIE  BHUJABl  MHOTOIPAaHHUKOB  (NMMpamujaa, IMpU3MA,
' NPSIMOYTOJIbHBIN Mapasuienenunes, Kyo)
KnaccupunupoBaTe MHOTOIpaHHUKH, BbIOHMpass OCHOBaHMS JUIsl KiacCU(UKALUN
7.8 (BBIIYKJIbIE U HEBBIMYKJIbIE MHOTOI'PAaHHUKH, TPABUIIbHBIE MHOTOTPAHHUKH, TPSMBbIE
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 METOJOM 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
aIropuT™MaM, TPUMEHSS U3BECTHHIE AHAJIUTHUYECKUE METOJbl MpU PELIEHUU
7.12 CTaHJApPTHBIX MAaTEMaTHYECKUX 3a/1a4 Ha BBIUMCIEHUE 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, TPUMEHSAS W3BECTHHIE AHATUTHYECKHE METOABl IIPU pELICHUU
7.13 CTaHJAPTHBIX  MAaTeMaTHYEeCKMX 3aJad Ha  BBIUHMCICHUE  YIJIOB  MEXIY
CKPEILMBAOIIMMUCA MNPSIMBIMH, MEXIy TMPsAMOM M  IUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMU, JIBYTPAHHBIX YTJIOB
Bbruucnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHHMKOB (IpHU3Ma,
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
CHMMETPUH, IIEHTP, OCh M IUIOCKOCTh CHUMMETPUHU (PUTYPBI
W3Bnekatb,  NpeoOpa3oBbIBaTh U MHTEPHPETHPOBATH  MHPOPMALHUIO 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 [IpuBoANTH TIpUMEpPHI MAaTEMAaTHYECKHUX 3aKOHOMEPHOCTEH B IMPHPOJE M IKU3HH,
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 PEATbHBIC CUTYAllUH Ha S3BIKE I'e0-
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.IbTATbI 0CBOCHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHEro 001ero 06pa3oBaHus
pe3yJabTara
6 I'eomeTpust
OnepupoBarh  TOHATHAMHU:  OWIMHIPUYECKAas  IOBEPXHOCTh,  OOpasyromme
6.1 LWINHAPUYECKON MOBEPXHOCTH, LMUIMHJP, KOHHMUYECKasi TTOBEPXHOCTh, 00pa3yroline
KOHMYECKOH MOBEPXHOCTH, KOHYC, chepruuecKkasi 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 MOHATHSAMHU: 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 OnepupoBaTh MOHATUAMHU: MHOTOTPaHHUK, BIIMCAHHBIN B chepy M ONMUCAHHBIA OKOJIO
cdepsl, cepa, BiMcaHHAss B MHOTOTPAHHHK HMJTH TEJIO BPAIICHUS
6.8 BbIUMCIIATE COOTHOIIEHHS MEXAy IUIOIAAsIMM TIOBEPXHOCTEH U 00BEMaMu

OTOOHBIX TEN




Kon

HpOBepHeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM

NpoBepPsSIeMOro o
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
6.9 N300paxkaTh u3y4aemble GUTYypBl OT PYKH U C IPUMEHEHUEM MPOCTHIX 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'€OMETPUUECKUX (Urypax, IpPEICTaBICHHYI0 Ha dYepTexkax
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 BEKTOPOB M NPOM3BEJCHHE BEKTOpAa Ha YHUCIO, Yrojl 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 Y DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CHUCTEMBI TPH PEIIEHUN CTEPEOMETPUUECKHX 33124
6.22 [IpyBoauTE mpUMEpPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEW B TNPUPOJE U KHU3HH,
pacrno3HaBaTh NPOSIBICHNE 3aKOHOB T€OMETPUU B UICKYCCTBE
IIpuMeHsTh MOJIyYEeHHBIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYALUH
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 TCOPECM, alriapara anre6p1>1, peuiaTh NPpaKTUICCKUEC 3a/la4l, CBSI3aAHHLIC C
HaXOXJICHUEM I'COMCTPHUICCKUX BEJINYNH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KUIACC

Kon

[IpoBepsieMblii 3JIeMEeHT COIepPKAHUSA

I'eomeTpus

7.1

OcHoBHbIE NOHATHS cTepeoMeTpur. Touka, npsMasi, IIIOCKOCTb, IpocTpaHcTBO. [lonaTue 00
AKCHOMATHYECKOM OCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CJIEACTBUS U3 HUX

7.2

B3aumHO€ pacnonoXeHue npsiMbeIX B IPOCTPAHCTBE: IEPECEKAIOINECS, IIapajlIeIbHbIE U CKPE-
muBaromuecs 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 IJI0OCKOCTH, CBOWCTBA NMapajlIeNbHbIX IUIockocTel. [Ipocreitmune
IPOCTPAHCTBEHHBIE (PUTYPHI HA IUIOCKOCTH: TETpaj’ap, KyO, mapajuiesienunell, MOCTPOSHUEe
CCUCHUN

7.3

IlepneHauKyISIpPHOCTD IIPSMOM M IIJIOCKOCTH: MEPIEHIUKYIISPHBIE IIPSAMBIE B IPOCTPAHCTBE,
IpsIMBbIE NapaJIJICNIBHBIE U MEPIEHANUKYISIPHBIE K IUIOCKOCTH, NPU3HAK NEPIECHIUKYIIPHOCTU
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. [leprieHIuKyisp U HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PaCCTOSIHUE
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
MHOTOIPAHHUKH, pa3BEpTKa MHOrorpaHHuka. [Ipusma: 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
nupamMyuia, TpaHW W OCHOBAaHME 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
nupaMuja, TpaBUJIbHAs TpEyrojbHas NUpPaMUIa M TNPaBUIIBHBIA  TeTpa’ap, KyoO.
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 CUMMCTPUH B IMpaMUuiaX, mapaijiCJICOruIcaax, nmpaBUuJIbHbIX MHOT'OI'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 mpu3Mebl. [lnomans GOKOBOW MOBEPXHOCTH U 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 3J1IeMEHT COJAEePKAHMS
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 moBepXHOCTh, 00pa3yrolie KOHHUECKOW TTOBEPXHOCTH, OCh U BEpIIMHA KOHU-
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: neHtp, paauyc, IuaMeTp, IUIOIMaAb MOBEpXHOCTU cdephl. 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 BpalieHUss U MHOTOIPAHHMKOB. MHOTOTPaHHHK, OIHCAHHBIA OKOJIO
cdepsl, chepa, BIUCAHHAS] B MHOTOTPAHHHUK, HJTH TEJIO BPAIICHHSI
[Tonstue 06 oO0BEMe. OcHOBHBIE cBoOiMicTBa 00bEMOB Ten. Teopema 00 o00BEME
6.6 MPSIMOYTOJIBHOTO TIapajuIeyIeTuieia U clieAcTBrs u3 He€. O0béM nuimHapa, konyca. O0bpéM
1Iapa v miomaab chepsl
6.7 [TogoOHbie Tena B mpocTpancTBe. COOTHOLICHUS MEXKAY IUIOMAISIMH IOBEPXHOCTEH,
00BpEMaMU ITOOOHBIX TENI
6.8 CeyeHuss nwivHApa (MApalieIbHO W NEPIEHAUKYISIPHO OCH), CEYCHHUs KOHyca
(mapasurenbHOe OCHOBAHHIO M IPOXOJISIIEE Yepe3 BepIINHY), CEUCHHUS Iapa
BekrTop Ha miockocTH U B pocTpaHcTBe. CIIOKEHHE U BHIUMTAHHE BEKTOPOB. Y MHOXKCHHE
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 npocTpancTBe. KoopauHatel Bektopa. [Ipocreiimime
6.10 3aJ]a4M B KOOpJIUHATAX. YTOJI MeXAy BekTopamu. CKalspHOe MPOM3BeICHHE BEKTOPOB. Bhi-

YHUCJIEHUE YIJIOB MEXKIY NPAMBIMU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBINA METOJ NpU
pEIIeHNH TeOMETPUUYECKUX 3a7a4




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 00pa30BaTeJibHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

Brnagenne MeronamMu J0Ka3aTeNbCTB, ITOPUTMAMHU PpEUIEHMs 3a4ad; yMEHHE
dbopMynupoBaTh U OMEPUPOBATH MOHATHIMH: OIpENEICHHEe, aKkchuoMa, TeopeMa,
CJICZICTBHE, CBOWCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIIBHBIE (POPMYIUPOBKY;
OPUMEHATh UX; yMeHHe (opMynupoBaTh OOpaTHOE U IPOTHUBOIOIOKHOE
YTBEpXKACHHUE, NPUBOJIUTH IPUMEPbl U KOHTPIPHUMEPHI, HCIOJIB30BATH METO]
MaTE€MaTUYeCKOW WHIYKLUHUH;, TPOBOAMTH JIOKA3aTENIbHBIE PACCYKICHUS IpU
pelIeHNnH 3aJa4, OLIEHUBATh JOTMYECKYI0 IPABWJIBHOCTb PAacCyXJIECHUN; yMEHUE
ONEpUpPOBAaTh MNOHATUSAMU: MHOXECTBO, IIOJIMHOXECTBO, ONEpallMy  HaJ
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 OIEpPHpPOBATH IOHATUSAMHU: 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 II0Ka3aTelIeM, KOPEHb HATYPAJIbHOW CTEIEHHU, CTENEHb C PALlMOHAIBHBIM
HokaszaresjeM, CTENeHb C JEHCTBUTEIbHBIM IIOKa3aTesneM, Jorapudm uucia,
CHHYC, KOCHMHYC M TAaHIE€HC IPOM3BOJIBHOIO 4YHCIA, OCTAaTOK II0 MOZYJIO,
palOHaIbHOE YHCJIO, HMPPALMOHAIBHOE YHCIO, MHOXECTBA HATypajbHbIX,
LENbIX, palOHAIbHBIX, JCHCTBUTENBHBIX 4YHCEN; YMEHHME HCII0JIb30BATh
NpPU3HAKU JIETUMOCTH, HAaUMEHBLIMHA OOLIMH JemuTenh M HauMeHbllee oOIee
KpaTHoe, anroput™ EBKinja mpu pemieHuu 3aiad; 3HaKOMCTBO C Pa3IMYHBIMU
MO3ULMOHHBIMM CUCTEMAMM CUUCJICHMS; YMEHHME BBIIIOJIHATH BBIUYMCIICHUE
3HauUE€HUN U TNpeoOpa3oBaHUS BBIPAKEHUH CO CTENEHSAMH M Jiorapudmami,
npeoOpa3oBaHusl JAPOOHO-PAIIMOHAIBHBIX BBIPAKEHWH; yMEHHE ONEepUupoBaTh
MOHSITUSMU: MOCJIEI0BATEIBHOCTb, apudmernyeckas Iporpeccus,
reoMeTpuyeckas mporpeccusi, OECKOHEYUHO yObIBalollass TeOMeTpUuecKas
IIPOrpecCHsi; yMEHHUE 3a7aBaTh IOCIEI0BATEIbHOCTH, B TOM YHCJIE C MOMOLIBIO
PEKYPPEHTHBIX (OPMYII; YMEHHE ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHUCIIO,
CONPSHKEHHBIE KOMIUIEKCHBIE YHMCIIA, MOAYJb M apTYMEHT KOMIIJIEKCHOIO YHCIIA,
dopma 3amMcH KOMIUIEKCHBIX 4YHCeN (IeoMeTpHuYecKasi, TPUTOHOMETpUYecKas
u anreOpanyeckasl); yMeTb IPOU3BOJIUTH apuPMeTHYecKue JeHCTBUS C
KOMIUIEKCHBIMU YHCJIAMH; NPUBOJUTH IMPUMEPHl UCIOJIb30BAaHUS KOMIUIEKCHBIX
YHUCEN; ONEPUPOBATh MOHATHUAMM: MaTpuua 2x2 u 3x3, onpeaeanTeas MaTpULbI,
TE€OMETPUYECKHUN CMBICIT OTIPEAEIUTEIS

VYMenue  onepupoBaTh  MOHATUSAMH:  PAMOHAIBHBIE,  HPPALMOHAIBHEIE,
MOKa3aTeJIbHBIE, CTCTICHHbIE,  JIOTapU(PMHUUECKHE, TPUTOHOMETPUUECKHUE
YpaBHEHUSI M HEPABEHCTBA, MX CHUCTEMbl; YMEHHE ONEPUPOBATH MMOHATHUIMU:
TOKJIECTBO, TOXKIECTBEHHOE TPpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa
YpaBHEHUM W HEPABEHCTB, PAaBHOCWJIBHOCTh YPAaBHEHHI, HEPABEHCTB U CHCTEM;
YMEHHME pellaTh YpPAaBHEHMS, HEPABEHCTBA U CHUCTEMBI C IOMOILIBK PA3IUYHBIX
NMpUEMOB; pelIaTh YPABHEHMS, HEPABEHCTBA M CHUCTEMBI C IapAMETPOM;
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TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

MNPUMCHATH YpaBHCHHA, HCPAaBCHCTBA, ux CUCTCMBI JUIA pelICHUA
MAaTEMATUYCCKHUX 3aJad M 3aJad H3 Ppas3IMdHbIX obnacrei HayKu H peanLHoﬁ
KHU3HU

VMeHHe  omepupoBaTh  MOHATUSAMH:  (QYHKUOUS,  9ETHOCTH  (DYHKIUH,
NEPUOIMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTh (DyHKIIHH,
9KCTpeMyM (QYHKIUHM, HauOoibllee W HauMEHbIICe 3HAYCHHUS 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 (yHKIUHM; YMEHHE BBIYHCIATH IPOM3BOAHBIE CYMMBI,
NPOM3BEACHUS, YaCTHOTO W KOMIIO3MLIMHU (DYyHKIMIA, HaxXOJUTh YpaBHEHHUE
KacateJlbHOW K rpaduky (YHKIMH,; YMEHHE HaXOJUTh IPOU3BOJHBIC
DIIEMEHTApHBIX  (DYHKIHMI; yMEHHE  HCIIOIb30BaTh  HPOM3BOIHYIO  JUIS
uccienoBaHus (YHKUUH, HAXOAUTh HAWOONBIIME M HAMMEHBIINE 3HAYCHHS
GyHKIMH; CTpOoUTh TpapUKU MHOTOWIEHOB C HCIOJb30BaHUEM ammapara
MaTEMaTUYeCKOr0 aHallM3a; MPUMEHSATh HPOU3BOAHYIO JUIS  HAaXOXKICHUS
HAWTYYIIero pelieHus: B MPHUKIAJHBIX, B TOM YHCIE COUUAITBHO-3KOHOMUYECKHUX
¥ Qu3MYeCKHUX 3aJadax; HAXOAWTh IUIOMAAM U OOBEMBI (UIY C IOMOILIBIO
UHTETpaja; MPUBOIUTH IPUMEPHI MATEMATHYECKOTO MOJICITMPOBAHUS C TIOMOIIBIO
b depeHIMaTbHBIX YpaBHEHUI

YMeHue onepupoBaTh MOHATUAMHU: Trpaduk ¢GyHKOUM, oOpaTHas QyHKIUS,
KomMno3uuus  QyHKuui, JuHedHas (QyHKUMA, KBaApaTH4YHas  (QyHKLUS,
panmoHanbHas (QYHKIHS, CTeTeHHas (YHKIUS, TPUTOHOMETpHUYECKHE ()YHKIIHH,
oOpaTHble TPUTOHOMETpUYECKUE (PYHKIMH, MOKa3aTenbHas U Jorapudmuyeckas
(GyHKIIMM; YMEHUE CTPOUTHh TIpauKU M3YyYEHHBIX (YHKIMHA, BBINOIHATD
npeoOpa3oBaHusi rpaukoB (GyHKUUN, HUCHOIB30BATh TpaQUKU Il U3YyYCHHS
MPOIIECCOB M 3aBHCUMOCTEH, TIPU PEIICHUH 33/1a4 U3 IPYTUX YIEOHBIX PEIMETOB
U 3aJad U3 pealbHOW >XHU3HH; BBIpaKaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; WCIOJIh30BAaTh CBOWCTBA W TpapuKu GYHKIUN Ui PEIICHHS
ypaBHEHMI, HEPABEHCTB M 33Ja4 € IMapaMeTpaMu; U300paxarb Ha KOOPIUHATHOM
TUIOCKOCTH MHO)KECTBA PEIICHUH YpaBHEHHU, HEPABEHCTB M UX CHCTEM

YMeHue pemath TEKCTOBBIE 33/7aUd Pa3HbIX TUIIOB (B TOM 4YMCII€ HA MPOLEHTHI,
IO ¥ 4YacTH, Ha JBWXEHHE, paboTy, CTOMMOCTb TOBAapOB M YCIYI, HaJOIH,
3aJaud U3 00JacTW yIpaBlieHUs JIMYHBIMM U CeMEMHbIMM  (pUHaHCAMM);
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;
COCTaBIIAITh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHUIO
3aJjaud, MCCIeN0oBaTh IOCTPOCHHBIE MOJEIM C UCIOJIb30BaHMEM ammnapara
aJIreOpbl, HHTEPIPETUPOBATH MOJYUYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh TOHATHUSIMH: CpeaHEe apuMeTHUecKoe, MeauaHa,
HauOoJiblllee W HAWMEHbBINIEe 3HAYEHUs, pa3Max, AUCIEPCHs, CTaHIApPTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMeHHEe W3BIEKaTh, HMHTEPIPETUPOBATH
uH(opMaInoo, TPEACTABICHHYI0O B TaOMWIax, Ha JAuarpamMmmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pealbHBIX MPOLIECCOB U SIBICHUM; MPEICTaBIAThH
nH(pOpPMAIHIO C TTOMOIIBIO TAOJNHII M JUArpaMM; HCCIIEI0BAaTh CTATUCTHUYECKUE
JaHHBIC, B TOM 4YHCIIe C TMPUMEHEHHEM TpadUUYecKUX METOJIOB M DIEKTPOHHBIX
CpelcTB; rpaduyecKd HCCIeloBaTh COBMECTHbIE HAOJIIOJEHHS] C MOMOIIBIO
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JIMarpaMM pacCeUBaHUs U JIMHEMHOW perpeccuu

YMeHue omnepupoBaTh MOHATHAMH: CIYYalHBIA OINBIT M CIy4allHOE 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 peaIbHBIX
COOBITHI;  yYMEHHE  OIEpUpOBaTh  IMOHATHSMM:  CllydyaiiHas  BEJIMYMHA,
pacnpeziesieHue BEpOSITHOCTEH, MaTEMaTUYECKOE 0KMJIaHUE, JUCIIEPCUS U CTaH-
JAapTHOE OTKJIOHEHHWE CIy4alHOM BeNMYMHBI, (YHKIMU pacrlpeieiieHus |
IUIOTHOCTH PaBHOMEPHOIO, ITOKA3aTEIbHOIO M HOPMAJIbHOIO PaCIpPEEICHUN;
YMEHHUE UCIIOJIb30BaTh CBOMCTBA U3YYCHHBIX PACIPEICICHUN AJI pELICHUS 3a/1a4;
3HAaKOMCTBO C IIOHATHSIMU: 3aKOH OOJBIIMX YHCEN, METOJbl BbIOOPOUYHBIX
UCCJIEIOBaHUM; yMEHHUE NPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJBLIMX
qyucen B IPUPOAHBIX U OOIIECTBEHHBIX SBJICHHUIX; YMEHHME OIEpUPOBAThH
MOHATUSIMH: COYETaHUE, IIEPECTAHOBKA, YNACIO COYETAaHUM, YHUCIIO IIEPECTAHOBOK;
6uHom HploTOHA; yMeHHE NPUMEHSTh KOMOMHATOPHbIE (AKTBHI M PaCCYKICHHS
JUIsL pelIeHUsl 3a/1ay; OLICHUBATh BEPOSITHOCTH pPEajbHBIX COOBITHUI; COCTABIATH
BEPOATHOCTHYIO MOJI€Ib M MHTEPIPETUPOBATH NOJYUYEHHBIH PE3YIbTAT

YMeHue onepupoBaTh MOHATUSAMHU: TOYKA, MpsAMasi, IJIOCKOCTb, IMPOCTPAHCTBO,
OTpE30K, JIyd, BeJIMYUHA YIJIa, IUIOCKUH Yrojl, ABYIPaHHBIA Yroi, TpEXIpaHHbIHI
yroJl, CKpELIMBAIOLIUECs MpsAMble, MapauIeIbHOCTh M MNEPIEHIUKYJISIPHOCTD
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 MPU PEIICHUH 3a/1a4 U3Y4YEeHHbIE (DAKTBI U TEOPEMBI IIJITAHUMETPUH;
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: IJIOMAAb  (Urypbl, 00BEM (uUrypsl,
MHOTOTPaHHUK, NPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKa, KyO,
napajjenenunes, Mpu3Ma, NUpaMuaa, (Gurypa M IOBEPXHOCTh BpALICHUS,
HWIMHIpP, KOHYC, Map, cdepa, Mmiomanb cdepsl, IJIOMEAAb MOBEPXHOCTU
NUpaMUJIbI, TPU3MBI, KOHyca, IWIMHApA, OO0BEM Kyba, MPsAMOYIrOJIbHOTO
napajuleJenunena, NupamMHuabl, MPU3Mbl, LWIMHApPA, KOHYyca, 1Iapa, pa3BEpTKa
ITOBEPXHOCTH, CEYEHUSI KOHYCa U LIWIMH/APA, TapaJUIEIbHbIE OCH WIM OCHOBAHMIO,
ceueHue Iuapa, IJIOCKOCTh, Kacaroulascs cdepbl, LHWIMHApPA, KOHYCa; yYMEHHE
CTPOUTh CEYEHHE MHOTOIpaHHUKa, H300pakaTb MHOTOTPaHHHUKH, (QUTypHl U
MIOBEPXHOCTU BpAILEHUs, UX CEYEHMs, B TOM YHCIE C MOMOILBIO 3JIEKTPOHHBIX
CPEIICTB; YMEHUE MIPUMEHSTh CBOMCTBAa T€OMETPUUECKUX (PUTYP, CAMOCTOSATEIHHO
(dbopMyIHpOBaThH OINpEeIeHUs] U3y4aeMbIX (UTYp, BBIABUIaTh TUIOTE3BI O CBOMA-
CTBaX M NMPU3HAKAX F€OMETPUUYECKUX (PUTYp, 0OOCHOBBIBATH MU ONPOBEPTaTh 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 MJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, IPe0Opa3oBaHue
noao0us, moAoOHbIe (UTYphI; yMEHHE paclo3HaBaTh pPaBHBIE W TIOJOOHBIC
buryppl, B TOM 4HCIE B IPHUPOJIE, HCKYCCTBE, ApPXUTEKType; HCIOIb30BaTh
T€OMETPUUYECKHE OTHOIICHMS TPU DPEIICHUM 3a/iad; HaXOJIUTh T'€OMETPUYECKHE
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BEJIMYMHBI  (ANMHA, Yroj, IUIOmAAb, OO0BEM) TMpU  peHIeHHHd  3aaad
U3 JPYruX Yy4eOHBIX NPEIMETOB M W3 PEaTbHOM KU3HH, YMEHHUE BBIYUCIIATH
FEOMETPHUYECKHE BEIMYMHBI (AJIMHA, YTOJ, IUIOMIA[b, OO0BEM, IUIOMIANb
MOBEPXHOCTH), HMCHOJB3Ys HW3yYeHHbIE (OPMYJIBI U METOJIbI, B TOM 4YHCIIE:
IUIOIIAh TTIOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCA, IHINHPA, TIOMAab cepsr;
00BEM Ky0a, MPAMOYTOJIBHOTO TapajuIeIeIuIeIa, TMPaMUIbI, TPU3MBbI, IIWIHH]IPA,
KOHYCa, [l1apa; YMEHHE HAXOJIUTh OTHOIICHNE 00bEMOB MOIOOHBIX QHUTYP
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VYMeHue onepupoBaTh NOHATUSAMU: IIPSIMOYTOJIbHAs 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
BEKTOPHBI M KOOPAMHATHBIM METOJ AJIs PELICHUs TeOMETPUYECKUX 3a/1ad 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 IPOSBICHUE 3aKOHOB MaTEMAaTUKU B MCKYCCTBE,
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 1eJIMMOCTH LETbIX YHCET
12 Panyonanehele ynciaa. OObIKHOBEHHBIE U JECSATUYHbBIE IPOOH, MPOLEHTHI, OECKOHEUHBIE
MIEPHOINYCCKHE IPOOH
13 ApH(l)MeTH‘leCKI/IP'IUKOpeHB HaTypaJlbHOW cTeneHu. [[eficTBUs ¢ apupMETHISCCKUMU 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. [lecaTnynsle u HaTypalbHbIE JOrapupMBb
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 yncia
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 |VppanmoHaiabHbIe 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 |Marpwuia cucTeMbl JMHEHHBIX yYpaBHEeHUH. OnpeaennTeah MaTPUIIbI
3 | ®Oyskiuu u rpaduxu
31 ®yHK1Ms, criocoOsl 3a1anus GpyHkuuu. I'paduk Gynkunu. Bzaumuo oOpatHble GyHKIUY.
YérHble 1 HeuéTHbIe pyHKUUU. [lepuoanyeckue GyHKIUN
Ob6nacTh onpeaeneHus 1 MHOXKECTBO 3HaueHui ¢pyHkuuu. Hymu gynkmuu. [IpomexyTku
3.2 |3HakomocTosHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIMH. MakCHMyMbl 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 TOCIIEA0BATEILHOCTEH
3.8 |Apudmernyeckas u reomerpuyeckas nporpeccun. DopmMysna cI0kKHBIX TPOIIEHTOB




Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

4 Hauasna matemMaTrnueckoro aHaiusa

4.1 |IIpousBognas ¢hyHkuuu. [Ipon3BoHBIC dJIEMEHTAPHBIX (DYHKITHI

[lpuMeHeHne TPOM3BOAHON K UCCIENIOBaHMIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 |skctpemyMbl. HaxoxzaeHue HamOONbIIEr0 W HAUMEHBIIEro 3HA4YeHUs (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/NYECKOE OBECHEYEHUE 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 PECYPCbBI CETU UHTEPHET




