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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CpeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHUCKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJICHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U ITO3HABATEIILHOTO PA3BUTHUS IMYHOCTH O0YUYAFOLIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOrOo Kypca TeOMETpUU Ha YpPOBHE CpelHero oOlmiero oopazoBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yIbTaTOB
00y4YeHHsI TEOMETPUH B HANpPABJICHUU JIMYHOCTHOTO PA3BUTHA OOy4aromuxcs, (OPMHUPOBAHUS
(YHKIMOHATBHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHS IPYTUX Y4YeOHBIX IUCHUIUIMH.
PazBute y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUH O CYHIIHOCTH U TMPOUCXOKIECHUU
F€OMETPUUECKUX a0CTPAKIIUN, COOTHOIIEHUU PEabHOTO U UICAbHOI0, XapaKkTepe OTpaskeHus
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH W IPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAaHHMS B HAYYHOM IIO3HAHWU W B TPAKTHKE
CrocoOCTBYeT (OPMHUPOBAHMIO HAyYHOIO MHUPOBO33PEHUS YUAIIMXCS, a TaKXKe KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTCss OAHMM W3 0a30BBIX TPEIMETOB HA YpPOBHE CPEIHETO OOIIEero
o0pa3oBaHUs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IUCIUIUIMH €CTECTBEHHO-
HAyYHOW HAMpaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCSA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKIECHUH B XOJle peIICHUsS
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTIOJIB3YIOTCSl MPU pEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOIro LHUKJIAa, B YAaCTHOCTH M3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsX JesTeTbHOCTH 4YenoBeka. OpHeHTalusl YelioBeKa BO BPEMEHH WM IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMaJIbHOrO OBITHS, (hopMa OTpa)KeHHs OKpYXKAIOIEro MHupa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHSIET pa3Hble BUAbI Y4eOHOH U TPYyJ0BOI
NEeSITETbHOCTH, SIBISIETCS OJHUM M3 TPO(ECCHOHANBHO BaKHBIX KA4eCTB, IMOITOMY aKTyajlbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JEeSITeILHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llens ocBOEHUS TporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE OOyUCHHSI
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOIb30BAHUS CUCTEMATHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NeHcTBUH, CrIeU(pUYHBIX TEOMETPUH, BO3SMOKHOCTH YCIIEUTHOTO IPOI0JIKEHUsT 00pa30BaHuUs 110
CHEIHNAIIbHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIb30BaHHEM F€OMETPHH.

[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3Hau€Ha UIg OO0y4aroluXxcs
CpeIHEW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHHH Ha YPOBHE OCHOBHOT'O



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YPOBHE JOKHBI OCBOUTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh FEOMETPUIO
Oosee riybOKO, €ci B JaJbHEWUIIEM BOSHHUKHET HEOOXOAMMOCTh B FT€OMETPHUUECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeTebHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e hopMupoOBaHHE MPEICTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOW KYJIBTYpHl U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e opMHupoBaHUE TpEACTABICHUS O MHOTOIPAaHHUKAX U TelaxX BpalleHHs Kak o
BOXHEHIIINX MaTeMaTHYECKHX MOJEINSX, MMO3BOJISIONINX ONUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOIIIEr0 MUPAa;

¢ popmHupoBaHUE yMEHHsI paclO3HABaTh Ha YepTEkKaxX, MOJAENSAX U B PEATbHOM MHUPE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

®OBJQJICHUE METOJAAMH pEIIeHUs 3aJad Ha T[OCTPOSHUS Ha  H300paKeHUSIX
IPOCTPAHCTBEHHBIX (UTYD;

e hopMupOBaHHE YMEHHS ONEPUPOBATh OCHOBHBIMH MOHSATHUSMH O MHOTOTPAaHHUKAX H
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIAZICHHUE AJITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3ajad; ()OPMHUPOBAHHE yMEHHS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pAacCyXkJE€HHS B  XOJ€  pELICHUS
CTEpEOMETPUUECKHUX 3a/1a4 U 33/1a4 ¢ IPAaKTUYECKUM COJIepKaHUEM;

®pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CHOCOOHOCTEM  oOyuaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KpUTUYHOCTH MBILIUIEHUS;

e hopMupoBaHre (QYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAaHTHOM TEOMETPHU: YMEHHE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TFeOMETPUYECKU  ammapar JUisl pelieHus NPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
WHTEPIPETHPOBATH U OIICHUBATH TTOTYICHHBIC PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUUN
B Hayalle €ro U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOTO TIIO3HAHUS, U
omnpeneNnéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET MPOTEKAaHHE WHTYHUTHBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEpEOMETPUU MPOBOIUTCS 3a CUET pellIeHuUs 3a/1a4 Ha CO3[JaHNe MTPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEpHpPOBaHUE MPOCTPAHCTBEHHBIMH oOOpazamu. CozgaHue oOpaza HPOBOAMUTCA C
OTIOpPOil Ha HAIJISTHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HATJISIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZePIKaHuUSI.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTHU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B TPOoCcTpaHCcTBe». DopMupoBaHue JOTHUECKUX YMEHUHN pacpeaessieTcss He TOJIbKO



10 COJAEPKATeNbHBIM JIMHHUSIM, HO W MO0 ToxaM oOydeHWsl Ha YpPOBHE CpeJHEero oOmIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJICHUE TI'EOMETPUYCCKMMH  TOHATUSMH W HaBBIKAMH  OCYIIECTBIISIOCH
MOCJIEI0BATENIbHO W IOCTYNATEIBbHO, C COOJIIOJICHHEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pactupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Hegenmo B 10 kinacce u 1 yac B Hegento B 11
KJ1acce, BCero 3a JiBa roga oOyueHwus - 102 y4eOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUS CTEpEOMETPUH. TouKa, IpsiMasi, INIOCKOCTh, MpocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacnosiokeHue NpsMBbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIeIbHbIE U
cKpemuBawpmuecss npsamsle. llapainenbHOCTh NpPAMBIX M INIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IMPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIJIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojd MEXIy MNpSMbIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  NapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuiockocTei. [IpocTeiiume mpocTpaHcTBEHHBIE PUTYPHI HA MIIOCKOCTU: TETPAdP,
KyO, mapaJuiefienunena; oCTPOSHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM U IUIOCKOCTU: NEPHEHIUKYJISpPHBbIE MpsSMblE B
IIPOCTPAHCTBE, TMpsMbIE NapauleIbHblE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, HPU3HAK
NEePHEHAUKYISIPHOCTA OPSIMOM M IJIOCKOCTH, TEOpeMa O TMpAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJd MEXAY NPSAMOW M IUIOCKOCTBIO; JIBYIPAaHHBIA YIOJ,
JMHENHBIA yron AByrpaHHoro yria. [lepneHaukysasp U HaKJIOHHBIE: PACCTOSIHME OT TOYKU JO
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 110 IUIOCKOCTH, NPOCKIHs (UTyphl Ha IJIOCKOCTb.
[TeprnieHIUKYIAPHOCTD TUIOCKOCTEN: PU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[ToHsiTve MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEpTKa MHOrOrpaHHuka. Ilpusma: N-yroiapHas npusma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MPsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrea. Ilupamuaa: n-yronpHas
nUpaMujia, TPaHU M OCHOBAaHUE NUPAMUJbl; OOKOBas W IOJIHAS IOBEPXHOCTH IHPaMUJBbI;
npaBUjbHAasl W YyCEUEHHas MNUpaMuja. OJIEMEHThl Mpu3Mbl W nupaMmuibl. [IpaBuiibHbBIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMuJia; MpaBUiIbHAas TPEyroibHas MUpaMKia U IpaBHIbHBIN TeTpadap; ky0. Ilpencrasnenue
O TMpPaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, JoJAeKa’aAp M ukocayap. CedyeHus MNOpU3MBI U
MAPaMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUYKH, INPSAMOM, IIIOCKOCTH.
DneMeHThl CUMMETPUH B TUpaMuax, napasuiesenuneiax, paBuIbHbIX MHOTOIpaHHUKAX.

Beruncienne 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM INpPHU3MBI, IJIOLIAAb OCHOBAHMUW, TeOopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIBHON NMHUpaMuAbl, T€OpeMa O IJIom@aan yceu€HHoi mnupamuiabl. [loHsTHe 00 00BEME.
O0bEM UpaMuIbl, MPU3MBIL.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAAIMH IOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.

11 KUIIACC

Tesa BpaleHus



[Munuaapuueckas MOBEPXHOCTh, O00pa3ylolMe IWIMHIPUYECKOW TMOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpasyolas M OChb; IUIOIMIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BHICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. Bzaumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomanb chepsl.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonsitue 00 o00BEMe. OcHOBHBIE CcBOWcTBa 00BEMOB Tel. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHapa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauiebHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha niockocTy U B pocTpaHcTBe. CI0KEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBHUI C BEKTOpaMHu.
[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. Ilpocrelimue
3a7a4yl B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MexAy NpSMBIMH U IUTOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIM METOJ HpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pEe3yNbTAaThl OCBOCHHS MpOrpamMmbl yuyeOHoro mnpeamera «MareMaTuKa»
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4WIEHa POCCUIMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBIEHUH, NPOLEAYp Tpa)kJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLIMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON Ipa)KAAHCKOW MACHTUYHOCTH, YBAXKEHHUS K MPOLLIOMY
U HACTOALIEMY pPOCCUHUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOWYHBOTO OyIyIIEToO.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUil; BOCIPUMMYHMBOCTHIO K
MaTEMaTHYECKUM acCIEKTaM pa3JInYHbIX BUI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI NPHUMEHATh MaTeMaTH4YecKHe 3HaHUs B MHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
(310poBo€e mMHTaHWe, cOATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, PeryispHas (usnueckas
AKTHBHOCTbH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHIATUSX CIIOPTUBHO-03A0POBHUTEIHHON
JEATEIBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BHIOOP Oyaymieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH J>KU3HU; TOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B
pelIeHnr IPAKTHYECKUX 3314 MaTeMaTUYECKOM HallpaBIeHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPhI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHUEM
NI00AaTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUeHTalMel Ha  [pUMEHEHUe
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7ad B 00JIacTH OKpYXKaroule cpespl, MIIaHUPOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOIIEN CPEJIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHd M OOLIECTBEHHON MPAKTHUKH, TOHUMAHUEM MaTeMaTHU4ecKOW HAyKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUPA; TOTOBHOCTBIO OCYILECTBIATh IPOCKTHYHD M  HCCIENOBATEIbCKYI JIEATENbHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremMaTtukay
XapakTepU3YIOTCSd  OBJAJCHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANLHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.
1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npUMeHeHUe 102UHEeCKUX, UCCAe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).
Bba3zoBble Jioruyeckue eiicTBUSA:
®BBISIBIISITh M XAPAKTEPHU30BATh CYIICCTBCHHBIC MPHU3HAKA MATEMaTHYCCKUX OOBEKTOB,
MOHSTHUM, OTHOIIGHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAEICHUSI MOHATHUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCH(PUKAIIUU, OCHOBAHUS JIJIsI 0000IIEeHUS
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIIPHHUMATH, (OPMYJTUPOBATH M MPEOOPA30BHIBATH CYKICHUS: YTBEPAHTCIHHBIC H
OTpUIATEIIbHBIC, SAMHINYHBIC, YACTHBIC U OOIIIHE; YCIOBHEIC,

® BBISIBIISITh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUYUS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKIACHUSX; IpEaarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;
® J[eIaTh BBIBOJIBI C HWCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOYeHNUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® [IPOBOJTUTH CAMOCTOSITEIIBHO JTOKA3aTeIbCTBA MATEMATUICCKUX YTBEPKIACHUN (IIPSAMBIC H
OT TMPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, TPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBI;

® BEIOMpATh CIOCO0 pelieHus y4eOHOMl 3amaunm (CpaBHHMBAaTh HECKOJIBKO BapUaHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASMINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HICITOJIB30BATh  BONPOCHI  KaK  HCCIICIOBATSIIbCKHUH ~ HMHCTPYMEHT  ITO3HAHUS,
dbopMynUpoBaTh BOMPOCHI, PUKCUPYIOIINE MPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHIO,
MHEHHUE;

® IPOBOJIUTH CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIICIOBaHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyecKkoro oObeKTa, SBICHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy O0OBEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

® CaMOCTOATENBHO (POPMYITHPOBATH 000OIIEHNUS U BHIBOJIBI IO pe3yJIbTaTaM MPOBEIEHHOTO
HAOIIO/IEHUs, UCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX pPE3yIbTaToB,
BBIBOZOB 1 0000IIEHNI;



® [[POrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLIECCa, a TAKXKE BBIABUIATh MPEATIOIOKEHHUS O
€r0 pa3BUTHH B HOBBIX yCJIIOBHUSX.

Pabora ¢ unopmanmeii:

® BELSIBJIATH AC(PUIINTHI HHPOPMALIUH, TaHHBIX, HECOOXOAUMBIX JIJIsl OTBETA HA BOIIPOC U JIJIS
peLIeHHS 3a/1a9u;

eBEIOMpaTh HMHGMOPMAIIMIO W3 HCTOYHHKOB pAa3IMYHBIX THIIOB, aHAJIM3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUIOB U (HOpM
NPECTaBIICHHUS;

® CTPYKTYpHpOBaTh  HH(OpMAIMIO, NPEACTaBIATh €€ B  pasauuHbIXx  (opmax,
WLTIOCTPUPOBATH IPadUUECKH;

® OIICHMBATh HAAEKHOCTh HMHPOPMALUK IO CaMOCTOSTENBHO CPOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vnusepcanvnvle KOMMYyHUKAmMuUHble Oelicmsus, 00ecnewusaom c@opmupoeanHoCcms

COYUAIbHbIX HABBIKO6 06)/‘{61}01/(41/!)(6’2.

Oo0menne:

® BOCIIpUHUMATb U (1)OpMy.HI/Ip0BaTI) CY)KACHHA B COOTBCTCTBHU C YCIIOBUSAMH M LCIISIMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHUs 3a/1a4i, KOMMEHTHPOBATh
MOJTyYEHHBIH Pe3ybTaT;

®B Xojic 00CYKJEHHS 3a/laBaTh BOIIPOCHI MO CYHIECTBY OOCYXIaeMON TEMbI, MPOOIEMBI,
pemaeMoﬁ 3ajJa4u, BBICKA3bIBaThb HJCH, HAlCJICHHBIC Ha TIOMCK PCIICHHA,
COIIOCTAaBJIAAITb CBOU CYXKXKACHUA C CYXIACHUAMU OPYIrux YYaCTHHUKOB JMajora,
0oOHapyXUBaTh Pa3IMuUe U CXOJCTBO MO3UIIMIL, B KOPPEKTHOH (hopme GPopMyIHpoOBaTh
pa3HoTJacHsl, CBOM BO3PAKEHUS;

® [IPCACTABIATE PE3YJIbTAThl PCHICHUA 3ada4du, OSKCICPUMCHTA, HCCICIOBAHUSA, IPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a/ad Mpe3eHTAIuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

® [IOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHAMBHUIYaJIbHOM pabOThl IpH
pPEIICHUN y‘—Ie6HI)IX 3aaa4; IpuHUMATh LECJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpPTaHM3aIMI0 COBMECTHOW padoThl, paclpeneisTh BHUILI pabOT, MOTOBapUBATHCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001ATh MHEHHUS HECKOJIBKUX JIFOACH;

® y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (00CYkaeHHS, OOMEH MHEHHUMH, «MO3TOBBIC
MITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO 4YacTh pabOThl W KOOPAMHHPOBATH CBOU
JEUCTBUSI C IPYTUMHU WICHAMH KOMaH/IbI; OIICHUBATh Ka4E€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOAYKT MO KPUTEPHAM, CHOPMYITHMPOBAHHBIM YyUaCTHUKAMU B3aUMOJCHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix

YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCMU.

Camoopranusaunus:

® COCTaBJIATH IUIaH, aJITOPUTM PELICHHs 3a/1a4H, BBIOMpATh CI0cOo0 pelIeHus ¢ yuéTom
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH U
KOPPEKTUPOBATh BApUAHTHI PELICHU ¢ yuéTOM HOBOM HHpOpMAaIHH.

CaMOKOHTPOJIb:



® BJIa/ICTh HaBbIKAaMH MTO3HABATEIbHOMN pedieKCHn KaKk OCO3HAHMSI COBEPIIAEMBbIX JICHCTBUI
U MBICJIIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB; BJIALETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCA U PE3YIbTATA PEIICHU MATEMATUYECKOH 3a1a4u;

® [IPEIBUJIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPH PELICHUU 3ala4yd, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, AaHHBIX, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBUE pE3yJibTaTa IETHM M YCJIOBUSAM, OOBSICHATH TNPHYUHBI
JOCTIDKEHUSI WIIM HEIOCTHIKECHHUS PE3ylbTaTOB JEATENbHOCTH, HAXOJHUTh OLIMOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPsAMasi, JIOCKOCTb.

[TprMeHSTh aKCHOMBI CTEPEOMETPHH U CIIEJCTBHS M3 HUX MPHU PEIICHUNA T€OMETPUIECKUX
3ajad4.

OnepupoBaTh MOHATHSAMU: MAPAVIENBHOCTh W MEPHEHIUKYISIPHOCTh HPSIMBIX U
IIJIOCKOCTEM.

KnaccugummpoBars B3auMHOE pacloI0KEHNUE MPSMBIX B IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb NOHATHUAMHU: JIBYTPAaHHBIA Yroj, TpaHM JABYIPaHHOTO Yyria, pedpo
JIBYTPAaHHOTO YIJIa; JIMHEHHBIN yroJl ABYTPaHHOTO YIJja; rpagycHas Mepa JBYIpPaHHOIO yria.

OnepupoBaTh MOHATHUSMHU: MHOTOTPaHHHUK, BBIMYKJIBIM M HEBBITYKJIBI MHOTOTPaHHUK,
9JIEMEHTHI MHOTOTPaHHUKA, TPABHIBLHBI MHOTOTPaHHUK.

Pacnio3naBaTe OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MMMpaMUia; MPHU3Ma, MPSIMOYTOIbHBIN
napanjenenurnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBAaHUSA I KiacCU(UKALUU
(BBIIIYKJIBIE W HEBBIMYKIIBIE MHOTOTPAHHUKH; TPABWJIbHBIE MHOTOTPAHHUKH; TMpSMBIE U
HAKJIOHHBIE IPU3MBI, TapajlIeIeUIe/Ibl).

OnepupoBaTh MOHATUAMH: CEKYILAs MNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEUCHH, UCTIONB3YS METO/I CIIEIIOB.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeXH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX GUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpasnaMm MU
QITOPUTMaM, MPHUMEHSS HM3BECTHbIC AHAIUTHYECKHWE METOJbl MpPU PELICHWH CTaHAApPTHBIX
MaTeMaTUYeCKUX 3aJad Ha BBIUMCIEHHE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOYKH 10
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEX1Y CKPEIIUBAIOIIUMUCS TPSIMbBIMH.

Pemarp 3amaun Ha HaxXOXJACHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WiH
QITOPUTMaM, MPHUMEHSS HM3BECTHbIE AHAIUTHUYECKHE METOJbl NpPU PEHIEHWH CTaHAapPTHBIX
MaTeMaTHUECKUX 3aj[ad Ha BBIYMCICHHUE YITIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXKIY
IPSAMOM U TNIOCKOCTBIO, MEX]y IIIOCKOCTSAMH, IBYTPAHHBIX YIJIOB.

Bbruucnate 00bEMBI 1 TUIOIAAM TOBEPXHOCTEN MHOIOIPaHHHMKOB (MpU3Ma, MUpaMuza) ¢
npUMeHeHHeM (OpMyJ; BBIYMCIATH COOTHOIIEHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh MOHATHSMU: CHUMMETPUSI B IPOCTPAHCTBE; LEHTP, OCb M IUIOCKOCTh
CUMMETPHH; LEHTP, OChb U INIOCKOCTh CHMMETPUH (PUTYPBI.



W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUYECKUX (PUTYpaX, MPEJCTABICHHYIO HAa YePTekKaX U PUCYHKAX.

[TpumensTh reoMerpuueckue (aKThl [ PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB pEIICHUs, €CIU yCIOBUS NMPHUMEHEHHs 3aJaHbl B SIBHOU
dbopwme.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIE CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUYCCKHX 3a]1ad.

[lpuBoMUTH, TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAE U IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHUS HA MPAKTUKE: aHAU3UPOBATHh PEaJbHBIC CUTYAIlMH U
NPUMEHSTh HM3YYEHHBIC TIOHATHS B  MPOILECCe TMOWCKAa PEMICHUS  MaTeMaTHYeCKH
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIIEIOBATh IMOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHSATHH U TEOPEM,
anmapara aJireOpel; peniaTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BCJIMYMH.

11 KUIIACC

OnepupoBaThb MOHSITUAMU: LWIMHpUYECKas IIOBEPXHOCTb, oOpa3ymoiue
LWIMHJPUYECKON TOBEPXHOCTH; LIMJIMHP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLe KOHUUECKON
MOBEPXHOCTH, KOHYC; ChepruuecKas IOBEPXHOCTb.

PacnoznaBaTh Tena BpaleHus (LUIMHIP, KOHYC, chepa u map).

OOBSICHATDH CIIOCOOBI MOJTyYEHUS TeJl BpallleHuUs.

KrnaccudumupoBars B3auMHOE pactofiokeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOS], BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U IUIONIAIM TOBEPXHOCTEH TeN BpAallleHUs, T€OMETPUUYECKUX TEJ C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpPaIEHUs.

BbaucnasTe COOTHOIIEHMS] MEXAY IUIOMIAJMU MOBEpXHOCTEH M 00bEMaMu MOJOOHBIX
Te.

N300paxkaTh n3ydaemble (GUIypbl OT PYKH M C NPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINOTHATE (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUJT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUSI TEJ BpaIlCHHUS.

W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruYecKux (pUrypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINonHATE 1EeHCTBUS CII0KEHUSI BEKTOPOB, BEIUNTAHUS BEKTOPOB U YMHOXEHHUS BEKTOpa
Ha YUCJI0, OOBICHATH, KAKMMU CBOMCTBAMH OHH 00J1aJaf0T.

[TpuMeHSATH MpaBUIIO apalyieNenuea.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPAUHATHI B INPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroj MEXIy BEKTOpaMH, CKaJIIpHOE
IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.



Haxoauth cyMMy BEKTOPOB M IMPOU3BEACHUE BEKTOpA HA YMCIIO, YTOJI MEXIY BEKTOPAMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJIHHEAPHBIM BEKTOPaM.

3anaBarh IOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

[lpuMeHATh TeoMeTpuueckre (akThl IS PEHICHUS CTEPEOMETPUYECKUX 3ajad,
HPEANOJIAraroIMX HECKOJIBKO IAroB PEIICHUs, €CAM YCJIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemrate mpocreiiiine reoMeTpHUSCKUE 3a/1a4i Ha TIPUMCHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTo/a.

Pemate 3agays Ha JOKa3aTeIbCTBO MAaTEMATHYECKUX OTHOLICHUH H HaXOXICHUE
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WK aJirOpuTMaM, NpUMCHASA U3BCCTHBIC MCTOJALI ITPU
PCIICHUHN CTAHAAPTHBIX MATCMAaTUUCCKHX 3aJiay.

[IpuMeHATh MPOCTEHIIINE MPOrPaMMHBIC CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUECKHUX 3a/1aH.

IIpuBoauTh mpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJIE H IKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh TMOJy4CHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh pealbHbIC CHTYalldd H
OPUMEHATh M3YYCHHbIE TOHATHS B  TIpOIECCE TMOMCKA  PEHICHHUS  MaTeMaTHYECKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh PEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHBIC C HAXO0XKICHUEM FeOMETPHUCCKIX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6nuoreka [IOK
1 B 1
BEACHHE B CTEPCOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
> Mrororpartitici 1 . https://m.edso0.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o . https://m.edso0.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa [JOK
p ' P 4 https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHME, 06001ICHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosau4yecTBo yacon JJIeKTPOHHBbIE
Ne Tema ypoxa Konrpoar IIpakru /[lara Hudposbie
n/n Bcero Hble yecKHe U3Y4YeHUA oOpa3oBaTe/ibHbIE
padéoTbI padoThI pecypchl
OCHOBHBIE MOHSITHSI CTEPEOMETPUU:
TOYKa, MpsMasi, MIOCKOCTh,
1 npoctpancTBo. [IpaBuina uzo0paxeHus 1 bubmuotexa [JOK
Ha PUCYHKaX: H300paKECHUS https://m.edsoo.ru/aecc77cd
MJIOCKOCTEH, MapaliyIeIbHBIX MPSIMBIX
(0Tpe3KOB), cepeIMHbI OTPE3Ka
5 [TonsaTHs: IepeceKaronuecs mIOCKOCTH, 1 bubmuotexa [JOK
nepeceKaromuecs mpsamasi ¥ IIoCKoCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTus: nepecekaronmecs mIOCKOCTH, 1 bubmoreka [IOK
nepeceKaromrecs mpsamasi ¥ IiocKoCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOIOIpaHHUKaMHU,
4 M300pakeHne MHOFOF}I))aHHI/IKOB Ha 1 Bubmmorexa [OK
https://m.edsoo.ru/a63959ed
pPUCYHKaX, Ha MPOEKIITMOHHBIX YepPTExKaX
HauanbHple cBeieHUS 0 KyOe 1
3) MMAPaMHJIE, UX paSBépTKI/IZI MOJIEJIH. 1 Bubmmorexa [OK
https://m.edso0.ru/b30dff38
CedeHust MHOTOTPaHHUKOB
HauanbHple cBeieHUS 0 KyOe 1
6 UpamMue, ux paSBépTKI/IZI MOJIEJIH. 1 bubnuorexa LIOK
https://m.edso0.ru/3d8ffd32
CedeHust MHOTOTPAaHHUKOB
7 [TonsTHE 00 AKCHOMATHYECKOM 1 bu6mmoreka IJOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

IMOCTPOCHUHU CTCPECOMETPUN: AKCHUOMBI
CTCPCOMCTPHHN U CIICACTBUA U3 HUX

ITousiTe 00 aKCMOMATHYECKOM

https://m.edsoo.ru/0cc5c4fe

bubmoreka [JOK

8 :
HOCTPOCHIH CTEPEOMCTPIH. aRCHOMB! https://m.edsoo.ru/239c8ch4
CTEPEOMETPHUU U CIEACTBUSA U3 HUX
I1 0
9 nocrpocsm crepeoeTpm: akcio Eumorexa LIOK
n HUU CT METPHUU: AKCUOMBI
P P P https://m.eds00.ru/65c6b106
CTEPEOMETPHUU U CIECACTBUSA U3 HUX
I1 0
10 nocrpocs crepeonerpm: akcio Eumorexa LIOK
n HUU CT METPHUU: AKCUOMBI
P P P https://m.edso0.ru/258fc245
CTEPEOMETPHUU U CIIECACTBUSA U3 HUX
B3anmHoe pacnoniokeHue npsMbIX B
IIPOCTPAHCTBE: MEPECEKAIOITUECS, bubmuoreka [JOK
11
napajuieIbHbIC U CKPEIIMBAIOIIUECS] https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapaienbHOCTD MPSIMBIX U TNIOCKOCTEN
12 B [IPOCTPAHCTBE: MapajieabHbIe IPSIMbIE bubmuoteka [JOK
B IIPOCTPAHCTBE; NapaJLICIIEHOCTh TPEX https://m.edsoo.ru/93ad36b3
MIPSIMBIX
n .
y apiznezmzoczb EESIZ:D; u HESCKOCTGI/I Bu6morexa LIOK
B II HCTBE: JETBHOCTD
P fp P https://m.edsoo.ru/ee1d19b9
MPSIMON U TNIOCKOCTH
14 v C COHaIpaBJe CTOpOHA bubnuorexa LIOK
TJIBI HaIpaBJICHHBIMU CTOPOHAMHU
P P https://m.edso00.ru/9f4071b9
bubmoreka [IOK
15 Yron Mex1y NpsMbIMUA B TPOCTPAHCTBE

https://m.edsoo.ru/fe733862



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862

bu6mmoreka I{OK

16 VYron Mexay npsSIMbIMUA B IPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEN: bu6mmoreka [IOK
napasuiebHbIe IIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa nmapasuiebHbIX IIOCKOCTEH bubmorexa LIOK
https://m.eds00.ru/e504d656
[Ipocrenmme nNpocTpaHCTBEHHBIE
19 (I)ﬁl“ypbl Ha HJIOIZKOZI’)FI/IZ TeTpa’ap, kyo Bubmnorexa [IOK
T https://m.eds00.ru/4a28dc02
napajiejaenunes
. bubmmoreka [JOK
20 Hoctpoerme ceuerii https://m.edso0.ru/1d434d0f
21 [TocTpoenue ceueHuii bubmmorexa LIOK
https://m.edsoo.ru/ec26fe5d
Kontponbnas padora o teme "[Ipsimbie
99 Y TTIOCKOCTH B IPOCTPAHCTBE. bubmuotexa [JOK
[MTapasnenbHOCTh NPSIMBIX https://m.edsoo.ru/9a0a%e56
IJIOCKOCTEN"
[lepnieHAUKYISAPHOCTD NPSIMOU U
23 HJ'I(I))CKOCI”[[I/IZ}II'ICpIiTCHI[I/IKyIJ)'IHpHBIe Bubmmorexa [OK
https://m.edsoo.ru/b19f6as5d
MpsIMbIE B POCTPAHCTBE
24 [Ipsimble TapaienbHbIE U bubmuotexa [JOK
NEPIEHANKYISIPHBIC K TNTIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble mapannenbHble U bubmuotexa [JOK
NEPIEHANKYISPHBIE K TNTIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipr3Hak nepneHaAnKyIIPHOCTH IPSIMOM bubmuotexa [JOK

H IINIOCKOCTHU

https://m.edsoo.ru/f85bfc46



https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46

[Ipu3Hak neprneHIuKyaspHOCTH MPSIMOUN

bu6mmoreka I{OK

2 U TJIOCKOCTH https://m.edso0.ru/79165d15
28 Teopema o npsAMON NepHEeHAUKYIAPHON bu6mmoreka [IOK
IUIOCKOCTH https://m.edso0.ru/635¢5087
29 Teopema 0 npsAMON NEPHEHAUKYIAPHON bu6mmoreka [IOK
TUTOCKOCTH https://m.edso0.ru/bd3745f8
30 Teopema o0 mpsiMOU NEPIIEHAUKYIIAPHON bubnmuotexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7d18834b
[TeprieHAUKYIISIp U HAKJIOHHBIE:
31 paCPCTO;IiI/IGYOT IT)quI/I 110 TUIOCKOCTH bubmmotexa LIOK
g ’ https://m.edso0.ru/33c477d3
pacCTOsSIHHUE OT MPSMOU 10 TNIOCKOCTH
[TeprieHAUKYIISIp U HAKJIOHHBIE:
32 paci:maineym IT)quI/I 710 TTOCKOCTH Bubmmorexa [OK
g ’ https://m.edsoo.ru/66fefadd
pPacCTOsSIHKUE OT MPSMOU 10 TNIOCKOCTH
[TeprieHAUKYISIp U HAKJIOHHBIE:
33 pa(iTOHJII{I/IeyOT FT)OLIKI/I 10 TUIOCKOCTH bubmorexa [IOK
g ’ https://m.edsoo.ru/a5b7b8e3
pacCTOsIHUE OT MPSMOM JI0 TNIOCKOCTH
[leprienauKyIsIp U HAKJIOHHBIE:
34 pacf)cTo;IiHeYOT IT)quI/I JI0 TUIOCKOCTH bubnmorexa LIOK
g ’ https://m.edsoo.ru/dbee22bc
pacCTOsIHUE OT MPSMOM JI0 TNIOCKOCTH
35 VYTI1bl B TPOCTPAHCTBE: YTOJ MEXKITY butmoreka [JOK
PSIMOI M TUTOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN YroJi, TUHEUHBIA Yol bubmuotexa [JOK
JBYTPAHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ, TUHEUHBIA Yol bubmuotexa [JOK

JIBYTPAHHOTO yria

https://m.edsoo.ru/c7c777ed



https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

[leprieHAMKYASAPHOCTD MIIOCKOCTEN:

38 [IPU3HAK [IEPHEHIUKYIAPHOCTH ABYX bubmorexa [IOK
P Up S g https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEN
II M:
30 | mpsar nepnenAcyIApHOCTA Hayk BuGorera LIOK
P Up S A ABY https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
" Hepfe:nnzynszOCTb HﬂO(()::OCTeﬁ: BuGorexa LIOK
MIPU3HAK NEPIEHIUKYIIPHOCTH 1B
P up YD ABYE https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEH
41 Teopema 0 TpEX mepHEeHIUKYIIPax bubmorexa HOK
P P PHCHAMKY TP https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpPEX NMEPIEHIUKYIIIPaAX bubmorexa HOK
P P PHCHAMKY AP https://m.edsoo.ru/52188a7d
43 Teopema 0 TpEX mEepHEHIUKYIAPAX bubmorexa HOK
P p PHCHAMKYIP https://m.edsoo.ru/9f246736
KoHntposnbHas paborta o remam
"IlepneHIUKYASIPHOCTD NPSMBIX U bubmoreka [JOK
44 .
mI0ckocTel" 1 "YTiIbl MeXKIY MPSIMBIMU https://m.edsoo.ru/5b971ef3
U INIOCKOCTIMHU"
[TonsiTe MHOTOTpaHHKKA, OCHOBHBIC
3JIEMEHTBl MHOTOTPAHHUKA, BBINTYKJIBIE U bubmoreka [JOK
45
HEBBIYKJIbIC MHOTOTPDAHHUKH; https://m.edsoo.ru/2d24e873
pa3BEPTKAa MHOTOTPaHHUKA
[Ipusma: N-yronwpHas npusMa; rpaHu u
46 OCHOBAHMS MPU3MBL; IpsAMast U bubmmoreka [JOK

HaKJIOHHAA IIPU3MBI; OOKOBas W ITOJIHAS
IIOBCPXHOCTH IIPU3MBI

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad

[Tapannenenumnen, TpAMOYTOJIbHbBIN

bu6mmoreka I{OK

47 napasulesIeuIe] U €ro CBOMCTBA https://m.edsoo.ru/8a7be683
[Tupamuga: N-yroapHas mupamMua,

48 I'paHUd U OCHOBaHUE MUPAMHUJIbI; OOKOBas bubnmuotexa [JOK
H TIOJIHAsI [IOBEPXHOCTH MTHPAMHU/IbI; https://m.edsoo.ru/fblcd0a5
npaBuiIbHAs U yCeUEHHas upamuia
[IpaBunIBEHBIC MHOTOTPAHHUKH: TIOHATHE
MPaBUIILHOTO MHOTOTPAHHUKA;

49 HgaBI/IHBHaﬂ HpI/ISMarI/II) HpaBHH;)HaH bubmmotexa LIOK

https://m.eds00.ru/074c8865

nyMpamMu/ia; MpaBUIbHASI TPEYTOIbHAs

nMpamuia U MPaBUWIbHBIN TETPadIp; KyO

IIpencraBnenue o IpaBUILHBIX

50 MII;OFOI‘paHHI/IKaX: OiTaBﬂp, J0JIeKadIp U bubmmotexa LIOK

https://m.edsoo.ru/a0fddSbf

HUKOCAdIP.

CummMmeTpus B IpOCTPAHCTBE:

CUMMETPHSI OTHOCUTEITLHO TOUYKH,

51 MPSMOM, MIIOCKOCTU. DIIEMEHTHI bubmuotexa [JOK
CUMMETPHUH B TUPAMHUIAX, https://m.edsoo.ru/b9e777d9
napajuiesenuneaax, mpaBuiIbHbIX
MHOTOTPaHHHUKAX
Brruncnenue 351eMeHTOB

52 MHOTOTPaHHHUKOB: pEOpa, TMaroHau, bubmmorexa LIOK

https://m.edsoo.ru/6cdbecef
VTIIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
53 [IOJIHOM MMOBEPXHOCTH MPSAMOU ITPU3MBI, bubmuotexa [JOK

IJIOIIAIb OCHOBAHHM, TEOPEMA O
OOKOBOI MMOBEPXHOCTHU MPSMOM MPU3MBI

https://m.edsoo0.ru/37d84157



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

[Tnomaas 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTH MIPABUWILHON MUPAMUJIBI,

bubmoreka [JOK

4
> TeopeMa O IUIoIaan OOKOBOM https://m.edso0.ru/5603e30b
MMOBEPXHOCTH YCEUEHHON TTUPAMHUIBI
55 KonTtpoarHas paboTa o teme bubmuotexa [JOK
"MHoOrorpaHHUKH" https://m.edsoo.ru/a95f5c04
. but6moreka IJOK
>0 Honsie 00 00nEme https://m.edsoo.ru/7ad0020b
57 O06BéM TUpaMU LI bubmorexa LIOK
© et https://m.edso0.ru/235171b3
. but6moreka [JOK
o8 ObBEM nipaits https://m.edsoo.ru/f47dfefd
59 O0BéM TUpaMHU LI bubmorexa LIOK
© et https://m.edsoo.ru/79¢10312
60 OB . bubmoreka IIOK
DM THPAMIAB! https://m.edsoo.ru/2faadc3f
; but6moreka [JOK
61 OObEM NpH3MEI https://m.edsoo.ru/79853608
; butmoreka [JOK
62 OObEM NpH3MEI https://m.edsoo.ru/1e053890
. bu6amoreka I{OK
63 O0nEM pHsMEI https://m.edsoo.ru/482d3f51
64 KontponbsHas padota mo teme "OO0BEMBI bubmuotexa [JOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
65 [ToBTOpeHme, 06001ICHNE bubmuotexa [JOK

cucrematu3anus 3Hannil. [loctpoenne

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
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CEUYCHUM B MHOT'OI'PaHHHKCE

[ToBTOpenue, 06001IEHIE
cucTeMaTu3anus 3HaHuU. Berunciieaue

66 PACCTOSIHUN: MEXKIY ABYMS TOUKAMU, OT 1 bubnmuotexa [JOK
TOYKH JI0 IIPSMOM, OT TOUKH JI0 https://m.edsoo.ru/f7792ba9
IJIOCKOCTH, MEXKY CKPEIIMBAIOIIUMHUCS
IPSAMBIMA
67 HroroBast KOHTposIbHAS paboTa 1 bubmorexa LIOK
https://m.edso0.ru/b9146bc0
[ToBTOpEHue, 06001IIeHNE
cucTeMaTu3alus 3HaHuil. Berauciaenue
YIJI0B: MEXKAY CKPELIUBAIOIIMMHUCS bubmmoreka [JOK
68 . 1
MPSIMBIMHU, MEXTY TIPSMOU U https://m.edsoo.ru/56765e8b
IJIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YIJIOB
MEK]1y TUIOCKOCTSIMH
OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

Koaun4yecTBO 4acoB

JJIeKTPOHHBbIE
Ne Kounrposnr IIpakrn /[ara
Tema ypoka uu(ppoBbIe
n/n Bcero Hble YecKue U3Yy4YeHUs
o0pa3oBaTesibHbIE pecypchl
padoThI padoThI

Cdepa u map: nueHtp, paauyc,

1 HaMeTp; IJIOIIA b 1 bubmmorexa LIOK
A P, T https://m.edso00.ru/0341bc2b
MMOBEPXHOCTH Chepbl
B3aumMHoe pacnonoxenue

5 chepbl U TIIOCKOCTH; 1 bu6mmoreka [JOK
KacaTelIbHas IIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; womaab chepbl

3 N3obpaxenue chepsl, 1mapa Ha 1 bubmoreka [JOK
miockocT. CeueHwus mapa https://m.edsoo.ru/bc15f72
[nmmeapryeckas

. HOBerHOCTebC, (;6})213YIOH_II/IC . BuGmorexa LIOK

WIMHIPUICCKOMN

B AP https://m.edso00.ru/6054b8c1
MMOBEPXHOCTH, OCh
MUAJTUHAPUYECKON TOBEPXHOCTHU
Hunuuap: ocHOBaHUSA U
OOKOBasi IOBEPXHOCTb, BuGmorexa LIOK

5 oOpasyroIias ¥ oCh; IJIOMIadb 1

OOKOBO¥ M ITOJTHOU
MTOBEPXHOCTH

https://m.edso00.ru/188f6216



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
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10

11

N300paxenne nuauHapa Ha
mockoctu. PazBéprka
nunuHApa. CedyeHus HUIMHIApA
(TIOCKOCTBIO, MapajlieIbHON
WJIM TIEPIICHIUKYIISIPHON OCH
ITAJTUHIPA)

Konnueckast mnoBEpXHOCTB,
o0Opasyroniue KOHUIeCKOH
MMOBEPXHOCTH, OCh U BEpLINHA
KOHHUYECKON TOBEPXHOCTH

Konyc: ocHOBaHue u BeplInHA,
oOpasyroias ¥ OCh; IJIOMIaAb
OOKOBOM U MOJIHOU
MOBEPXHOCTHU

Y ceu€HHBIN KOHYC:
o0pasyrolue 1 BbICOTa;
OCHOBaHUSI 1 OOKOBast
MMOBEPXHOCTh

N300paxkeHne KoHyca Ha
IIOCKOCTHU. Pa3BépTka KoHyca.
Ceuenus koHyca (TIOCKOCTBIO,
MapaJUIEIIbHON OCHOBAaHUIO, U
TUIOCKOCTBIO, TTPOXOSAIICH
4yepes3 BEPILNHY)

KomOunarus ten BpaieHus u

bu6moreka IJOK
https://m.edsoo.ru/016e25eb

bubmoteka [IOK
https://m.edsoo.ru/c94ba09b

bubmoteka [IOK
https://m.edsoo.ru/897dd3b2

bu6moreka IJOK
https://m.edsoo.ru/1468bab3

bu6morexa [IOK
https://m.edsoo.ru/Obdelbe8

bu6morexa IJOK



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
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https://m.edsoo.ru/0bde1be8

MHOTI'OI'DaHHUKOB

https://m.edsoo.ru/3cef10e5

MHOrorpaHHuK, ONACAHHBIN
okoJ10 cdepsr; chepa,

bubmmoreka [JOK

12 BIIMCAHHAs B MHOT'OI'PaHHUK https://m.edso00.ru/0b136158
WJIU B TEJIO BpaIlCHUs
ITonsarue 06 00BEME.
13 OcHOBHEBIE CBOICTBA 00BEMOB bubmorexa LOK
https://m.edsoo.ru/26a03fb7
TeN
14 O0BEM nMIIMHIpa, KOHyCa brommorexa OK
’ https://m.edso00.ru/5513d87b
15 O0BEM mapa u IIoAIb bubmmoreka [JOK
cdepbl https://m.edsoo.ru/d189bde?2
ITono6HBIC TENa B
npoctpancTBe. COOTHOIIEHUS
16 ME)K;}II) TJIOIIAASIMH buommorexa LIOK
. } https://m.edsoo.ru/810cfleb
MOBEPXHOCTEHN, 00bEMaMu
MOJOOHEBIX TEI
KonTtpoarHas paboTa o rTemam
17 "TeJIT;) Bpamerm" u "O0beMbl bubmoreia LIOK
| https://m.edsoo.ru/4a33a8ab
Tel
BekTop Ha mi1ocKoCTH U B bu6mmoreka [JOK
18
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue 1 BEIYUTaHUE bu6mmoreka [{JOK

BEKTOPOB

https://m.edsoo.ru/23f4f089



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089

bubmmoreka [JOK

20 Y
MHOZEHHE BEITOPa Ha HHEIO https://m.edsoo.ru/dee379eb
P )
2 exomaanapr erropas. buomorera IOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBumno napannenenuneaa
P
B . . B https://m.edso0.ru/5a827900
JNEUCTBUM C BEKTOPaMHU
) Kzogz[HHaTH;)-BeeKTopHHﬁ Br6morexa LIOK
METOJI IPH PEIICHUN
ATPED https://m.edsoo.ru/d3alfe30
FeOMETPUYECKUX 3a]1a4
[IpsmoyrosbHas cucrema
y ;({(;(Z)pIH/IHa‘;lT B H};OC”(l;pZHCTBe. Br6morexa LIOK
HWHAThl BEKTOpA.
P . p https://m.edsoo.ru/48db7058
[Ipocreiimmue 3amaum B
KOOpJIMHATax
o | Yromwemny nextopaun. busotexa LIOK
KaJIIpHOE MTPOU3BEACHU
P P A https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brrunciienne yrioB Mexay bubmmoreka [{IOK
NPSIMBIMH U TUTOCKOCTSIMH https://m.edsoo.ru/8efbe78e
KontponbsHas paboTta o teme BuGmorexa LIOK
27 "BekTopbl 1 KOOPJIMHATHI B

MPOCTpaHCTBE"

https://m.edsoo.ru/77c22fc5



https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5

IToBTOpeHue, 0600IICHNE U

28 CHCTEMaTHU3aI1s 3HAaHU. bu6mmoreka IJOK
OcHoBHBIC QUTYPHI, (HAKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca TUIAHUMETPUHN
IToBTOpeHue, 0600IICHNE U

29 CHCTEMaTHU3aI1s 3HAaHUM. bu6mmoreka IJOK
OcHoBHBIE GUTYPBI, PAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca TUIAHUMETPUHN
IToBTOpeHue, 0600IICHNE U

30 cCUCTEMAaTH3aIN 3HAaHUH. bubmoteka IIOK
3a1a4yM MJIaHUMETPUH U https://m.edsoo.ru/7491efe0
METOBI UX PEIICHUS
IToBTOpeHue, 0600IICHNE U

31 CHUCTEMAaTHU3AIMs 3HAHUM. bu6moreka [JOK
3aa4yu MIaHUMETPUH U https://m.edsoo.ru/4dffdad7
METOBI UX PEIICHUS
IToBTOpeHue, 0600IICHNE U

39 CHUCTEMAaTHU3ALMs 3HAHUM. bu6moreka [JOK
OcHoBHBIE (GUTYPBI, PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEpEOMETPHH

bu6moreka IJOK
33 Hrorosas kontpoibiias pabota https://m.edsoo.ru/ec24dfc2
34 IToBTOpeHue, 06001ICHNE U bu6moreka IJOK

cucTeMaTH3anus 3HAHUN

https://m.edso0.ru/f465d10e



https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOI'PAMME

34



YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

- JI. C. AranacsH, B.®. byry3os, C.b. Kagomuesa u ap. ['eomerpusi. YueOHUK
st 10-11 knaccoB o61eo0pa3oBaTeIbHBIX YUpEKIeHUN. ba3oBbIil 1
npoduibHbIi ypoBeHb. MockBa. [Ipocsemienne.2024r. - b.I'. 3us.
Junaktuyeckue Matepuaibl o reometpun uis 10 kimacca. Mockaa.
[Ipocsemenne.2007 - B.I'. 3uB. Jlugakrnueckue MaTepuaisl 10 TEOMETPUU

s 11 kmacca. Mocksa. IIpocsenienue.2024.
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

- JI. C. Aranacsu, B.®. byty3os, C.b. Kagomuesa u ap. ['eomerpusi. YueOHUK
st 10-11 kmaccoB o61eo0pa3oBaTeIbHBIX YUpeKaeHUN. ba3oBblit u
npoduibHbIN ypoBeHb. MockBa. [IpocBemienne.2024r. - b.I'. 3uB.
JlunakTudeckue MaTepuansl 1o reometpun mia 10 kimacca. Mockaa.
IIpoceemenne.2007 - b.I'. 3uB. /lugakTnaeckre MaTepraisl 10 TEOMETPUH

st 11 xmacca. Mocksa. [IpocBemenne.2024.

METOINUYECKHUE MATEPHUAJIBI I YYUTEJIA

- C.M. Caaxsn, B.®. byty30B. U3yuenue reometpun B 10-11 knaccax. Kaura
s yaurtens. Mocksa. [Ipocsenienne.2024

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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