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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBACT BOZMOKHOCTh M3YUCHHSI JUCIIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[TockonpKky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3a1a4, YMEHHME BBIIBUIAaTb U  ONpPOBEpPraTb THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJNB3YIOTCS IIPU PEIICHUMU 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
¢uznueckux 3aaay.

[{enb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE HHAMBUAYAJIbHBIX CHOCOOHOCTEH O0O0ydYaromuxcsi Mpu
U3YYEHUU TEOMETPUM uepe3 O00eCredYeHHe BO3MOXKHOCTU MPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCIIOJIb30BAaHUEM MAaTEMATUKH.

[IpnopuTeTHBIMM 33aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne MPEACTABICHUS O TEOMETPUM KaK YaCTH MUPOBOW KYJIBTYpPBI U
(GopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3y4aTh
pa3HbIE SBJICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuHu;

dopMupoBaHHe ~ yMEHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHHUS paclio3HaBaTh Ha YepTexkax, MOACNAX U B pealbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJCIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHUMAHUS POJM AKCUOMATUKHU TPHU
IIPOBEJICHUU PACCYKJICHUN;

¢opMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJITOPUTMOB
pelieHusi, yMeHusi UX MPUMEHSATh, MPOBOAUTH J0KAa3aTeIbHBIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupoBaHHE TPEACTaBICHUS O HEOOXOJUMOCTH  JOKA3aTelIbCTB  IMpHU
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000CHOBaHUY MaTEMAaTUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUICKTyaJIbHBIX UM  TBOPYECKHUX
CIIOCOOHOCTEW 00y4Jaromuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS, UHTEpPECa K U3YUCHUIO TEOMETPHUH;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACHO3HABATH TMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAaHUS IMOCTPOEHHBIX MOJEIEH,
MHTEPIPETALUY MOJYYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 knaccax sBistorcs: «lIpsmble W TJIOCKOCTH B MOPOCTPAHCTBE,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIUHUSAM Yy4eOHOro Kypca, a
(dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIep KaTeNIbHBIM JIMHHSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjbTaTaM ocBoeHus DenepanbHON padouei
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIuecs
oOpamiajiucb  HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TTOHSATHUSIMHU U HaBBIKAMU MOCIIE0BATEIILHO U MOCTYIATENIBHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN HA YIIIyOJIEHHOM YPOBHE NO3BOJISIET:

co3math  ycnmoBus i auddepeHuranuu 00ydeHHSs,  MOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOnEHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIIUXCA K TMPOJAOKEHUIO H3YYEHUS] MaTEMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipoeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusydenue yueObHOTrOo Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 xitacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIETI0).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECH,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpemuMBarOmUXCs
npsAMbIX. [lapannenbHOCTh MPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MapalielIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MPSIMOU
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, H300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
buryp B mapayiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIy NPSMBIMH B IPOCTPAHCTBE. IlapayenbHOCTh IIIOCKOCTEN: NapayljiebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPHNEHIUKYJIISIPHBIE MIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIBHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  HpOeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPU3HAK  NEPHNEHIUKYJISPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKYIspax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSMOM U IUIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIM yTOJl IBYTPAHHOTO yrila. TpEXrpaHHbIM U MHOTOI'PaHHbIE YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYTPAHHBIX YTIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHuKoOB, pa3BépTka MHOrorpaHHuka. Ilpusma: n-yrosjbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TAPAUIEIENNUNET W  €ro0  CBOMCTBA.
Kparuaiimmme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mnupamuia,
nmpaBuwibHas W yceu€HHas mnupamuabl. CBoiicTBa pédep U OOKOBBIX TpaHel
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npaBWIbHOM mupaMubl. IIpaBuibHbIE MHOIOTPaHHUKHW: MPAaBWIIbHAs MpU3Ma U
npaBWibHAs NUpamMuAa, MpPaBWIbHAsg TPEYroybHAas NUPaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHue o MpaBUIBHBIX MHOIOTPaHHUKAX: OKTadIp,
JOAEKA3IP U UKOCADIP.

Beruncienne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW MMOBEPXHOCTH NPSIMON TMPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TMOBEPXHOCTH MPABUWIBHOM MNHUpaMUbI,
TEOpeEMa O TUIOLIAIN YCEYEHHON MTUPAMU/IBI.

CummeTprs B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  INPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuieenune a, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
UpaMUIblL.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA ¢ BEKTOPAMMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClIOKEHHUs] BEKTOPOB. CBONCTBA YMHOKEHHS BEKTOpA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. TeopemMa O pPa3JIOKEHWHM BEKTOpa II0 TPEM
HEKOMILIAaHApHBIM  BekTopaM. IIpsmoyrosmpHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMHU TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsITHS: IUIMHApPUYECKAs IMOBEPXHOCTh, KOHHYECKas IMOBEPXHOCTD,
cepuueckas IMOBEPXHOCTh, OOpa3yromue MoBepxHocTel. Tema BpamieHUs:
IIWIMHIP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosioxeHue
chepbl M TUIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe. M3o00paxkeHue Ten
BpallleHUs Ha IUIOCKOCTH. Pa3BépTka muuHapa U KoHyca. CUMMETpus cdepbl U
mrapa.

O6béM. OcHoBHBIE CBOMiCTBA 00BEMOB Tein. Teopema 00 o00bEME
NPSIMOYTOJIBHOTO Mapaiiesienumnena 1 cieactsus u3 He€. OO0bEM mpsMoir u
HAKJIOHHOM MPU3MBI, IIWIMHAPA, MUPaMHIbl U KoHyca. O0BEM Iapa W MapoBOTO
CErMEHTA.



KoMmOuHanuu Ten BpamieHus W MHOTOTpaHHHMKOB. [Ipu3ma, BmucaHHasi B
MUINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpallCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAJCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeiieHue 3amau Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJl BPAIlCHUS: CEUCHUS LIIIMHIPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MPOXOSIIUE YEPE3 BEPIIHUHY), CEUCHUS 1Iapa, METOAbI TOCTPOCHHUS
CEUEHUI: METOJ CIEA0B, METOJI BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanmy HaJx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsimoyronbHas
cucTeMa KoopauHaT B mpocTpancTBe. KoopauHatel BekTopa. PaznoxkeHnue BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3a1ad.

J{BUKeHNs B IPOCTPAHCTBE

JBwxenus mnpoctpanHcTBa. OToOpakenus. [[BWkeHUs U paBEHCTBO (GUTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMXCHUN: TapaulelbHBIA IEPEHOC,
LEHTpaJibHasl CUMMETpPHs, 3€pKajJbHas CHUMMETpPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YUYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yMEHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMAaTHKH, IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusXx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHUE JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIuTaAHHE:

chOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, pEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€STEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,
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TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpaBJICHHOCTH;

7) 3Kk0JI0THYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAHHWE BIMSHUS
COI[MATbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTv
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c]epbl 4eToBEUECKOW MesATeNbHOCTH, 3TaroB €€
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJACHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEICTBOM TIO3HAHHS MHpA,
FOTOBHOCTh OCYIIECTBJISATh MPOEKTHYID M MCCIEI0BATEIbCKYIO JEATEIBHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eiCTBUA

Bba3oBble Jornueckue aeiicTBUA:

BBIBIIT M XAapaKTEPHU30BaTh CYIIECTBEHHbIE INMPU3HAKM MaTEMaTHYECKHX
OOBEKTOB, TIOHATWUM, OTHOIIEHUH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIpEJENeHHs MOHATUNA, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiaccU(UKaAIUH,
OCHOBAaHMSI 1711 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOMMOTO aHAJIN3a;

BOCIPUHUMATh,  (OpPMYyJIHMpPOBaTh U  MPeoOpa3oBBIBATH  CYXKJICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

BBIABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3A U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, Mpeiaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHM
(mpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTALMIO, IPUBOUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXAECHUS U BBIBOJIbI;



BbIOMpaTh crmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HaWOoJiee TMOAXOAAIMA ¢ YIETOM
CaMOCTOSATENLHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUI WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIEAOBaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSAMU, IPOLECCAMU;

CaMOCTOSITENILHO (POpMyIHpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLEHUBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BbBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISIBIIATH Je(UUINTHI MHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
dbopmM npeacTaBIeHNUS,

CTPYKTYpUpPOBaTh MHGOPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKy;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKACHHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeisiMM  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS, CBOU BO3PAXKEHUS;



NPEACTABIIATh PE3YJIBTATHl PEUICHUS 3a/1ayd, SKCIIEPUMEHTA, HCCIEI0BaHu,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (POpMaT BBICTYIUICHHS C YYETOM 3aaad
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JeHCTBUS

Camoopranusamnus:

COCTABJISITH IJIaH, AJITCOPUTM PEIICHUs 3a/1a4d, BEIOUpATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(OpPMAITHH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BIAJE€Th HABBIKAMHM  MO3HABATENbHONW  pedJeKkcud KaKk  OCO3HAHUs
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
criocobamMu caMONPOBEPKHM, CAMOKOHTPOJISL TpoIlecca W pe3ysibTaTa PpEIICHUs
MaTeMaTUYECKOM 3a4auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBUAM, OOBSICHATH MPUIHHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTaTOB NIEATCILHOCTH, HAXOAUTh OIIHAOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl mTpu pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
JIEATEIIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX IaTh TMPOIECC W Ppe3yJabTaT paboTHl,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU UJ€HAaMHU KOMAaHbI, OIICHUBATH
KaueCcTBO CBOET0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TIPU
pelIeHnH 3a/1a4 U MPOBEICHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPHUMEHATH AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PELICHHUU
reOMETPUYECKUX 3a]1aY;
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KJIacCU(UIMPOBATh B3aMMHOE PACIOJIOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;
CBOOOJTHO  OINEPUPOBATH TMOHATHUSIMH, CBSI3AHHBIMA C  yIjJaMd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPAMOUA H
IJI0CKOCTBIO;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOIPaHHUKAMU;
CBOOOJTHO paclo3HaBaTh OCHOBHBIE BHUBl MHOTOTPAaHHUKOB (NIpU3MA,
nupamua, NpsSMOYToJIbHBIN Mapaienaenunes, Kyo);

KJacCu(PUIMpPOBAaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccu(ukanum;

CBOOOJIHO  ONEpPUPOBAaTh  TMOHSATUSAMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

BBITIOJIHATD napajieibHOe, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300paKeHUsT QUTYP
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB PA3IUYHBIMU METOJIAMH, BBITIOJIHSTH
(BBIHOCHBIE) TIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOMIQAA  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpuU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJTHO ONEPUPOBATH MOHITUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
durypsr;

CBOOOJIHO OIEpPUPOBATh MOHSATHUSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOJIHATDH JICUCTBHS HAJl BEKTOPAMH;

pemaTh 3ajJayd Ha JIOKa3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOLIEHUW U
HaXO0XXJICHUE TECOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIC METOJIbI
MIPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’KHOCTH;

MPUMEHSTh MPOCTEHIINE NPOrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4;
U3BJIEKAaTh, MNpPEOOpPa30BBIBATH M HWHTEPIPETUPOBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUUYECKUX (UTypax, TMPEJCTAaBICHHYIO Ha
YepTeXKax U PUCYHKAX;

NPUMEHSATh TIONyYCHHbIE 3HAHUS HAa TPAKTUKE: CPaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYAIlMH, MPUMEHATh HU3yYCHHBIC TOHSTHUS B
mporiecce IMOWCKa pelieHUus MaTeMaTU4ecKd  CcPOopMyTUpOBAHHON
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
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MCCIIE0BATh ITOCTPOEHHBIE MOJEIN C MCIIOJIb30BAHUEM I€OMETPUYECKHUX
NOHATUM M TEOpEeM, ammapara ajreOpbl, pelarb NPaKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOKJECHUEM I€OMETPUUYECKHUX BEIUYMH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS I'E€OMETPUM Kak
COCTaBHOM YacTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOO/IHO ONEpPUPOBaTh MOHATHSAMH, CBA3aHHBIMU C LMJIMHAPUYECKOH,
KOHMYECKOW U C(EepUyecKOll MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
HOJTyYEHUS;

OIEpUPOBATh MOHATUAMM, CBSI3aHHBIMH C TEJIAMH BPALICHUS: [UIHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacrno3HaBaTh Tejla BpauleHus (LWIMHAP, KOHyc, cdepa U 1map) U
OOBSICHATH CIIOCOOBI MOIY4YEHUS TEJ BpaLlICHMUS,;

KJIacCCU(UIIMPOBATH B3AaUMHOE PACIOJIOKEHHUE CPEephl U IIIOCKOCTH;
BBIYKCIIATh BEJHMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TEJ BpalllCHMS,
O0OBEMBI U IUIOIIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYIL;

CBOOO/IHO OIEPUPOBaTh MOHATUSMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cdepy H
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WIIU TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLIEHUS MEXY IUIOIIAIIMU MIOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TET;

U300pakaTh M3y4yaemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUYECHMS TEJl BPALLICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M NpeoOpa3oBbIBaTh HH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH OIIEpaIMU HaJl BEKTOPaAMH;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIMHAT;
peuiaTh reOMeTpUUECKHE 3a1a4i Ha BBIUMCIECHUE YIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHNH;
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JIBUKECHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;
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BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalICHUS MIPH
MapaJyICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPHUM, 3EPKAIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUYCHHS LWJIMHIpA
(mapaJienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUS KOHYCa (MapaliieabHbIe
OCHOBAHUIO ¥ TIPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOAbl TOCTPOCHHS CEUECHUH: METOJA CIEAOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYLIEH TIIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

MPUMEHATh TeOMETpUUecKre (aKThl I PEIICHHUS CTEPEOMETPUUYCCKUX
3a/lay, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMS, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOW U HESIBHOU (dopme;

pelmarb 3aJayd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOIICHHN H
Hax0XXJICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HAa  MPAKTUKE:  CPaBHUBATb,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYAllUH, IPUMEHATh U3YUYEHHbIC
MOHATUSI, TEOpPEMbI, CBOWCTBA B TMPOIECCE TMOUCKA  pPEIICHUs
MaTeMaTU4ecKu  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pealbHbIE CHUTYallMM Ha SI3bIKE T€OMETPUHU, HCCIEIOBATh IMOCTPOCHHBIC
MOJEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX TOHSITUH UM TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKHWE 3aJlayd, CBSA3aHHBIE C
HaxX0XXJICHUEM T€OMETPUYECKUX BEJIMUMH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHH.

13



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Konrpoarupie  Ilpaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 Bseznenue B crepeoMeTpuio 23 1
) B3aumHoe pacrosnoxeHue npsiMbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUSA 16 1
MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3 AU 5 )
3HAHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  Mparrmseckie (undposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckas reOMEeTpHs 15 1
) [ToBTOpEHME, 0606H_[eHI:Ie u 15 |
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBmxeHus 5 1
7 [ToBTOpEHwUe, O606H.[CHI:IC u 17 )
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE TIpaBUIIA
M300paKeHHs Ha PUCYHKE
IUIOCKOCTH, MapaljiebHbIX
NPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[ToHsATHUS CTEPEOMETPHH: TOUKA,
npsiMasi, IJI0CKOCTb,
npocTpancTBO. OCHOBHBIE
MpaBuJia U300paKeHHs Ha
PHUCYHKE TIJIOCKOCTH,
napajiCJIbHBIX MPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[TonsTHs: Mepecekaronecs
IUIOCKOCTH, MEepECeKaroInecs
npsMasi ¥ IMI0CKOCTb;
TIOJTYIIPOCTPAHCTBO

[onsarus: nepecekaronuecs
IUIOCKOCTH, MEePECEKaIoINecs
npsMasi ¥ IMI0CKOCTb;
MIOJTYIIPOCTPAHCTBO
MHororpanHuKH, H300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpoHHbIe UG pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/FOMGVRWHE

https://m.edsoo.ru/SECB310PZ

https://m.edsoo.ru/T2NNAUSWK

https://m.edsoo.ru/7KZVSHHVO

https://m.edsoo.ru/AHGUTWH2F
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Gburyp, HeCyIECTBYIOIUX
00BEKTOB

MHororpanHuKH, H300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢Guryp, HeCyIeCTBYIOIIHNX
00BEKTOB

https://m.edsoo.ru/SSUACES2Y
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AKCHOMBI CTEPEOMETPUH U
NIEPBbBIE CIIECJCTBUS U3 HUX

AKCHOMBEI CTCPCOMCTPHU U
INEPBLIC CIICACTBUA U3 HUX

AXCHOMBI CTEPEOMETPUH U
HIepBBIC CIIEJCTBUS U3 HUX.
CriocoOblI 3a1aHUs IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O06o03HaueHus NpsSIMbIX U
IIJIOCKOCTEMN

N3o0paxeHne cedyeHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOPBIE NMPOXOAT Yepe3 ux
pé6pa. U3obpaxenue
NEPECCUCHU MOJTYIYCHHBIX
mockocrel. PackpammvBanue
IMOCTPOCHHBIX ceueHnuu Ppa3sHbIMU
[[BETaMU

https://m.edsoo.ru/IDKRA603N

https://m.edsoo.ru/ZIP3R7LQ2

https://m.edsoo.ru/AQXJXEDYR

https://m.edsoo.ru/EVUE9AZ7]

11

N3o0pakenne ceueHui
MUpPaMUJIbL, KyOa U IPU3MBIL,
KOTOpPBIE IPOXOIAT Yepes3 ux
pé6pa. N3obpaxenue

https://m.edsoo.ru/XT1VCSWB2
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12

MIePECEUCHUS TTOJTYICHHBIX
IJI0cKocTel. PackpammBanue
MMOCTPOEHHBIX CEUEHU Pa3HBIMU
LIBETaMH

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIC MPOXOISAT Yepe3 uxX
pe&opa. N3o0pakeHune
nepeceueHusl MOJIy4YeHHBIX
mockocrel. PackpammBanue
MOCTPOCHHBIX CEUYCHHUI Pa3HBIMH
[[BETaMHU

https://m.edso00.ru/OSLAY6GMF

13

N300pakeHue ceueHuit
NUPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pé6pa. U3obpaxenue
nepeceyeHus! MoIyYeHHbIX
mockocrel. PackpamvBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
[IBETaMH

https://m.edsoo.ru/EKWHLAW84

14

Meton cnenoB 115l TOCTPOEHUS
CEYECHUU

https://m.edsoo.ru/1JOON3100

15

16

Merton cieoB JUisl MOCTPOEHUS
ceyeHuil. CBoOWCTBa epeceyeHu i 1
MPSIMBIX U IIJIOCKOCTEN

Merton cieoB JUisl MOCTPOEHUS
cedeHunii. CBOMCTBA nepecedyeHnit 1
IPSIMBIX U IIJIOCKOCTEN

https://m.edsoo.ru/DDABJTC2N

https://m.eds0o0.ru/SN3SSUSEQ
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17

18

19

20

21

22

[TocTpoenue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3aaHne BBIHOCHBIX
YEpTEIKEH U 3aIIUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha p&6pax. Co3aaHne BBIHOCHBIX
YEPTEKEH U 3aIIUCh L1aroB
IIOCTPOCHUS

[ToctpoeHue ceuennii B
nupamue, Kyoe rno TpéM Toukam
Ha péopax. Co31aHre BEBIHOCHBIX
YEPTEKEH U 3aIIUCh L1aroB
ITOCTPOEHUS

ITocTpoeHue ceueHui B
nupamue, Kyoe rmno TpéM Toukam
Ha péOpax. Co3/1aHre BEIHOCHBIX
YEpTEKEH U 3aIUCh 11aroB
MOCTPOCHUS

[ToBTOpEeHNE MITAHUMETPUH:
Teopema 0 IpOMOPIIMOHATBHBIX
orpeskax. [Tomobue
TPEYTOJIbHUKOB

[ToBTOpEHME NIITAHUMETPUHU:
Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus

https://m.edsoo.ru/HFW637QDR

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo.ru/J1AQINZCX

https://m.edsoo.ru/XJEZARSTO

https://m.edsoo.ru/L3FYZLI9LR

https://m.edsoo.ru/TP9F3DVV1
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INIAaHUMETPHUHU U CTEPCOMETPUUN

23

24

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3aumHoe pacrionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpelnuBaronmecs npsmsle.
[Ipu3Haky cKpemuBarOMMXCs
npsimbix. [lapanenbHble npsiMble
B [IPOCTPAHCTBE

https://m.edsoo.ru/EBLE09SZ1

https://m.edsoo.ru/TYO9QBHKY

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOU
IapaJuIeIbHOM TaHHOM IPSIMOM,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIEH Ha
JTaHHOM npsimMoit. Jlemma o
[IEPECCUCHNUH MapaJUICIIbHbBIX
MPSAMBIX IIJIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapamienbHOCTB TpEX MPSIMBIX.
Teopema 0 TpEX mapayeabHbIX
npsaMeix. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannenbHOE TPOEKTHPOBAHUE.
OcHOBHBIE CBOICTBA

napajieIbHOTO IPOEKTUPOBAHUS. 1
N3o6paxkenue pazHbix puryp B
napajuieIbHON MPOeKINH

https://m.eds00.ru/03GR50WZV

28

[{eHTpanbHas NpoeKus. YTOMI C
COHAIPaBJIEHHBIMU CTOPOHAMH.

https://m.edsoo.ru/Z5SFPA6SHI

21




Yron Mexay NpsMbIMU

29

3amayu Ha JJOKA3aTelabCTBO U
HCCIICIOBAHKE, CBSI3aHHBIE C
paCHOHO)I(eHI/IeM HpHMLIX B
IIPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG6

30

[ToHATHS: mapaIebHOCTD
IIPSIMOM U INIOCKOCTH B
npoctpaHctse. [Ipu3nHak
[IapaJUIEIbHOCTH IPSIMOU U
miockoctH. CBOMCTBa
[1apaJUIEIbHOCTH MIPSIMOU U
IUIOCKOCTH

https://m.edsoo.ru/N18CUO03L

31

I'eomerpuueckue 3agaun Ha
BBIYUCJICHUEC U JOKa3aTCIbCTBO,
CBSI3aHHBIE C NAPAJUIEIIBHOCTBIO
MPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

https://m.edsoo.ru/2DD9X2MQ3

32

IToctpoenue ceuenus,
MPOXOJAIIETO Yepe3 TaHHYIO
MpSIMYIO Ha YepTexe U

[apaJyIeJIbHOTO APYTroM IPsIMOiA.

PacuéT oTHOILIEHN]

https://m.edsoo.ru/1PO6R5839

33

[TapannensHas npoekuus,
pUMEHEHHE IS TOCTPOSHUS
ceueHuit kyda u
napanienenunena. CBoicTaa
napaiesienunea 1 mpu3Mbl

https://m.edso00.ru/930T7FLSK

34

[TapannenbHbIE IIIOCKOCTH.

https://m.edsoo.ru/QFUJAHV 88

22




[Tpu3Haku napaiebHOCTH JBYX
IUIOCKOCTEHN

35

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE 1
MPUHAJICKAITYIO JaHHOU

IUIOCKOCTH U CIIEICTBUS U3 HEE

https://m.edsoo.ru/2WG4W4XNO

36

37

38

CaolicTBa napamieabHbIX
IUTOCKOCTEH: 0 MapayuieTIbHOCTH
HPSMBIX TIepeceyeHus nIpu
HepeceyeHnt JBYX
napajieNIbHbIX MII0OCKOCTEN
TpeTbeit

CaolicTBa napamieabHbIX

IUIOCKOCTEH: 00 0Tpe3Kax

NapajuleIbHbIX MPSAMBIX,

3aKIIFOUEHHBIX MEXKIY 1
NapajuieJIbHbIMU TUIOCKOCTSAMH; O
IIEPECEUECHUH NPSIMOU € JBYMS
MapaJyIeIbHBIMU TUNIOCKOCTSMH

[ToBTropenue: Teopema [ugaropa
Ha TIOCKOCTH

https://m.edsoo.ru/3KIKV3ROG

https://m.edsoo0.ru/QLA4PYRAT

https://m.edsoo.ru/9VJZIWC6J

39

IToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

41

CaoiicTBa Ky0a u
MPSMOYTOJIBHOTO 1
napajuleenumne1a

Brprunciienue 1yiMH OTpPE3KOB B 1

https://m.edsoo.ru/HYNIQ7850Q

https://m.edsoo.ru/FZBZVPOEC
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KyOe U mpsIMOYTOJIbBHOM
napasuiesienunesie

42

[IepnieHIUKYIAPHOCTD NPAMOU U
miockocty. [Ipusnak
NEPIEHIUKYJIIPHOCTH IPSIMON U
IUIOCKOCTH

https://m.edsoo.ru/ISEFSHOGG3

43

[leprieHIUKYIAPHOCTD NPAMOU U
m1ockocTy. [Ipusnak
NEPIEHAUKYIISIPHOCTH IIPSIMOM U
IUIOCKOCTH

https://m.edsoo.ru/K38BG3IZH

44

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOIA,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPHEHANKYJIAPHOHN K IIIOCKOCTH

https://m.edsoo.ru/WF3MTS4ES

45

46

47

48

ITnockoctu n
NEPIEHINKYIAPHBIE UM MIPSIMBIE
B MHOFOFpaHHI/IKaX

IInockoctu n
MEePIEHANKYJISIPHBIE UM TIPSIMbIE
B MHOTOTPaHHUKAX

[lepnenuKynsip ¥ HAKJIOHHAS.
[TocTpoenue nepneHanuKyIsipa u3
TOYKHU Ha MPSIMYIO
[leprieHauKyNIAp U HAKJIOHHASI.
[locTpoenue nepneHanuKyIsipa u3
TOYKHU Ha MPSIMYIO

https://m.edsoo.ru/OKTGKHNSI

https://m.edsoo.ru/S1VOAWIW3

https://m.edsoo.ru/KIP9L.4ZCX

https://m.edsoo.ru/2ITUD45PR

49

Teopema o Tpéx

https://m.edsoo.ru/CNE1PAIUS
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HepIeHINKYIIApax (mpsimMas u
obpatHas)

50

Teopema o TpEx
nepneHauKysipax (mpsmas u
obparHas)

https://m.edsoo.ru/IPCG564WN

51

52

53

Yron Mexay CKpeluBarouMUC
PSIMBIMHU

[Touck nepreHaANKYyITPHBIX
MPSIMBIX C IOMOIIBIO
MEePHEHINKYIISIPHBIX TNIOCKOCTEH

OpTtoroHanbHOE TPOEKTUPOBAHKE

https://m.edsoo.ru/K4EHQ3E9E

https://m.edsoo.ru/EBY VPSMSI

https://m.edsoo.ru/GP0ZX8VHE

54

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOW NTHPaMUbI
C IMTOMOUIBIO OPTOrOHAIBHOMN
MPOEKIUU

https://m.edsoo.ru/FSZMOAI1AE

55

56

57

58

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOW MTHPaMUIbI
C IMTOMOUIBIO OPTOrOHAIBHOMN
MPOEKIUU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
[InockocTn cMMMETpHI B
MHOTI'OI'paHHUKaXxX

[Ipu3Hak nepneHuKyIsIpHOCTH
IPSIMOM M TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUU

[IpaBuiibHBIE MHOTOTPAHHHUKH.
Pacuér paccTossHUI OT TOYKH 10

https://m.edsoo.ru/TSOFUDOOJ

https://m.edsoo.ru/N77K7ZM8K

https://m.edsoo.ru/L9E703U3V

https://m.edsoo.ru/Z9E166HHZ
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IIJIOCKOCTHU

59

[IpaBusibHBIE MHOTOTPAHHUKHU.
Pacuér paccTosiHuii OT TOUKH 10
IUIOCKOCTH

https://m.edsoo.ru/TISUOWZTH

60

61

62

CnocoObl OnyCTUTh
NEePHEHAUKYIISPbI: CHMMETPUS,
CIBUT TOYKH I10 NIapaJIEIbHON
IPSAMOI

Casur 1o HenapauieJIbHON
IIPSIMOM, U3MEHEHHE PACCTOSIHUI
KoHnTtposbHas pabora "B3auMHoe

pacmoIoKeHUe MPSMbIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

https://m.edsoo.ru/DHFUCBWO6

https://m.edsoo.ru/9OANVFE9E

https://m.edsoo.ru/JWS5UZNNS8J

63

[ToBTOpEHME: yroym Mexay
MMpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHS B IIPOU3BOJIBHOM
TPEYroJIbHUKE, TEOpEMa
KOCUHYCOB

https://m.edsoo.ru/SK9RHWDFQ

64

[ToBTOpEHME: yrom Mexay
CKpCIIUBAOIUMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

66

67

['eomeTpuyeckune MeToabl
BBIYHCIICHHS YTJIa MEXKTY
MPSIMBIMU B MHOTOTPaHHHKAX

JIByrpansslii yroa. CBONCTBO
JUHEHHBIX YTJIOB IBYTPAHHOTO
yria

[lepnienaiuKyIsIpHBIE MIIOCKOCTH.

https://m.edsoo.ru/3U40237CK

https://m.edsoo.ru/S8H4CYFABO

https://m.edsoo.ru/FIHM69NVD

26




CBoiicTBa B3aUMHO
MEePIEHINKYIISIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepnesauKyJIsspHOCTH
IJIOCKOCTEW; TEOpeEMa O MPSMOKI
nepeceyeHmst IByX IIIOCKOCTEeH
HEepIEHINKYIIAPHBIX TPETheH
IUIOCKOCTH

https://m.edsoo.ru/FYSTMQ43F

69

[IpssmMOyTOIBHBII
napajuienenumnesn; Kyo;
M3MEpEHHUsl, CBOMCTBA
PSIMOYTOJIBHOTO
napasuiesienumena

https://m.edsoo.ru/K99DBNDAW

70

Teopema o quaroHayn
MPSIMOYTOJILHOTO
napajuiejenuneaa u ciieJICTBUE
u3 Heé

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTrpuueckue u
IMMPUKJIIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aWMHBIM PACIIOJIOKEHHEM
OPSMBIX U MJIOCKOCTH

https://m.edsoo.ru/4TBYU36HZ

72

[ToBTOpEHME: CKPEIIMBAIOIINECS
NpsIMbIE, MapaJIJIEIbHbIE
IIJIOCKOCTHU B CTaH)IapTHI)IX
MHOT'OTpaHHUKAaX

https://m.edsoo.ru/TL947D6WK

73

[Tapa mapanienbHbIX IIOCKOCTEH
Ha CKPELUBAIOLIUXCS MIPSMBIX,
paccTosiHUE MEXY
CKPEILMBAIOIIUMUCS IPSIMBIMU B

https://m.edsoo.ru/YFWZTQREN
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MMPOCTBIX CUTyallUusAX

74

Paccrostane oT TOUKH 11O
MJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

76

77

78

Brrunciienre pacCTosiHUM MEXIY

CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOIIBIO NIEPIEHANKYIIPHON
IUIOCKOCTH

TpéxrpaHHslil yroji, HepaBeHCTBa

JUISl TPEXTPAHHBIX YIJIOB.
Teopema [Tudaropa, Teopemsr
KOCHHYCOB ¥ CHHYCOB JUISI
TPEXTPAHHOIO yIJIa
DeMeHTHI CheprIECKON
TEOMETPHUH: F'€O/IC3UNICCKUEC
JUHUU Ha 3emiie

KonrponbHas padora "Yrisl u
paccrosiHus"

https://m.edsoo.ru/SWOVIIHMD

https://m.edsoo.ru/3XGHNLQ4J

https://m.edsoo.ru/HMVTV74CP

https://m.edsoo.ru/IRTWZ59YU

79

Cucremaru3anus 3HaHHUI
"MHOrorpaHHuK 1 €ro
3JIEMCHTHI"

https://m.edsoo.ru/VC3UOAK3B

80

81

82

[Tupamuga. Buasl nupamu.
[IpaBunpHas nupamuaa
[Ipusma. IIpsamas u HakIOHHAs
npusMsl. [IpaBunbHas npusma
[IpssiMoit mapannenenunen,
IIPSIMOYTOJIBHBIN
napaiesnenunes, Kyo

https://m.edsoo.ru/J3R0247EQ

https://m.edsoo.ru/JINDHOOSEQ

https://m.edsoo.ru/L8803LZGS
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BBIHYKJ'IBIG MHOTI'OI'paHHHKHU.

83 . 1 https://m.edsoo.ru/B4TOMDU1D
Teopema Ditnepa
Brinykiibie MHOTOTpaHHUKHU.
Teopema Ditnepa. [IpaBunbHbIe U

84 P pa- 1p 1 https://m.edsoo.rt/QOMX9GA1S
MOJTyTIpaBUJIbHbIC
MHOTOTPaHHUKHU
KonTponpsHas padora

85 " " 1 https://m.edsoo.ru/3N52B3TEM

MHororpaHHuku

[TonsiTrie BEeKTOpa Ha IIOCKOCTH

86 1 https://m.edsoo.ru/LRBSE3B09
U B IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 https://m.edsoo.ru/MNTSX2X1 8

88 Pa3HocTh BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 IIpaBuio napannenenumena 1 https://m.edsoo.ru/XS6AN7LA2

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128LR
Paznoxxenue Bektopa o 6azucy

91 TPEX BEKTOPOB, HE JIEKALUX B 1 https://m.edsoo.ru/U760IDCTG
OJHOM TIOCKOCTH

92 CkansipHO€ MPOU3BEICHNE 1 https://m.edsoo.ru/JZ46VNC7 1
Brruncnenue yria Mex

93 yr y 1 https://m.edsoo.ru/IUSI96UQP
BEKTOpPAaMHU B MPOCTPAHCTBE
IIpocreiimme 3agauu ¢

94 P A 1 https://m.edsoo.ru/FJXV79T8B
BEKTOpaMHU
[Tpocreiimue 3agaum ¢

95 1 https://m.edsoo.ru/JCWURNGO1
BEKTOpaMHU
[Ipocreiitmue 3anauu ¢

96 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMHU

97 [Ipocreiimme 3agayu ¢ 1 https://m.edsoo.ru/P3AWSWZZSY
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BCKTOpaMu

O00011eHUE U CUCTEMATU3 AL

98 N 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUH
O00011eHrEe U cCUCTEMAaTU3ALIHS

99 . 1 https://m.edsoo.ru/XXBTFP5WL
3HAHUI

100 Hrorosast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/SFGPDWNKO

101 Wrorosas koHTposibHasA paboTa 1 https://m.edsoo.ru/X3ZG8A6SO
0000

102 © IEIeHHe 1 CHCTEMATHSAIIA 1 https://m.eds00.ru/931 AWXEK 1
3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe UG pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3y4eHusi oOpa3oBaTe/IbHbIE pecypchl
padoTsbI padoThI

[ToBTOpEHME TEMBI

1 "KoopauHaTsl BEKTOpa Ha 1 https://m.edsoo.ru/WERSDS14U
IJIOCKOCTH U B IpOCTpaHcTBe"
[ToBTopenue Temsl "CkansipHoe

2 P " P 1 https://m.edsoo.ru/M6JO60N]7
IIPOU3BE/ICHNE BEKTOPOB
[loBTOpEHME TEMBI

3 "Bpruncienue yria Mexuay 1 https://m.edsoo.ru/5S5KY41LVG
BEKTOpaMH B IpocTpaHcTBe"
IToBTOpEeHUE TeMBI "YpaBHEHME

4 MIPSAMOM, POXOJAIIEN YepeE3 ABE 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHHE IUIOCKOCTH,

5 HOpMaJlb, YPaBHEHUE INIOCKOCTH 1 https://m.edsoo.ru/VYIHSTERW
B OTpe3Kax
YpaBHEHHE IOCKOCTH,

6 HOpPMaJlb, YPaBHEHHUE INIOCKOCTHU 1 https://m.edsoo.ru/541910WGX
B OTpe3Kax

7 BekropHoe npousseneHue 1 https://m.edsoo.ru/NTYOG2APM
JIuneliHbIE HEPABEHCTBA,

8 . 1 https://m.edsoo.ru/54EQ7JQ8E
JMHEWHOE TPOrpaMMHUPOBAHHIE
JInHeliHbIE HEPABEHCTBA,

9 1 https://m.edsoo.ru/VPKWBB4AA

JIMHEWHOE IPOrPAMMHUPOBAHUE
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10

11

AHaIUTUYECKUE METOIbI
pacuéra yria Mexay IpsMbIMU B
MHOTOTpaHHUKAX

AHaIUTHYECKUE METOIBI
pacuéra yriia Mexay
IUIOCKOCTSIMH B
MHOT'OTPaHHUKAX

https://m.edsoo.ru/KHI20M3PV

https://m.edsoo.ru/DDXUUAIAS

12

dopmyJiia pacCTOSHUSA OT TOUKH
710 IJIOCKOCTH B KOOP/AMHATaX

https://m.edsoo.ru/SG451UUG1

13

14

15

Haxoxnenue pacctostHuii OT
TOYKH JI0 TIOCKOCTH B KyOe
Haxoxaenue pacctossHuil ot
TOYKHU J0 IJIOCKOCTH B
MIPaBUIIBLHOMN MUpaMue
KonTponbnas padora
"AHanuTuuyeckas reomeTpus”

https://m.edsoo.ru/8V2N4X1L3

https://m.edsoo.ru/UZ15UU37F

https://m.edsoo.ru/SNGI1GHFM

16

17

CeueHust MHOTOIPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

CeueHns MHOT'OT'PaHHUKOB:
METOJ CIICA0B

https://m.edsoo.ru/219603NHQ

https://m.edso00.ru/52XG0O2J5B

18

CeueHnss MHOTOTPaHHUKOB:
CTaHJApTHBIE IUIOCKOCTH,
[epeceYeHUs IPSIMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/CUP7TCPXQ

19

[TapamensHble NpsIMBbIE U
IUIOCKOCTH: MapaJuleIbHbIe
ceueHus

https://m.edsoo.ru/MM69MKRDP
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20

[TapannensHbie psiMbIE U
IJIOCKOCTH: pacy€T OTHOIICHUH

https://m.edsoo.ru/O71ROIJFI

21

[TapamiensHble IpsIMBbIE U
IIJIOCKOCTH: YIJIBI MEKITY
CKPELIMBAIOIUMHUCS MPSIMBIMU

https://m.edsoo.ru/26EPTM74A

22

[lepnenquKyIsipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl
MIEPIEHIUKYISIPHBIX TUIOCKOCTEN
U IPSAMBIX, CHMMETPUU
MHOI'OTPDaHHUKOB

https://m.edsoo.ru/YQUVT6VZX

23

24

25

26

27

[lepnieHiuKynspHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEpIEeHIUKYIIApax
IlepnieHIuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS AJIUH B
MHOTOTpaHHUKaX

[ToBTOpenue: miomaau
MHOTOYTOJbHUKOB, ()OPMYIIBI
JUTS TIIOIIA/ICH, COOOpaXKeHHs
mog00us

[ToBTOpEHME: MIIOMAAM
MHOT'OYTOJIbHUKOB, (hOPMYJTbI
JUIS TUTOILA/IeH, COOOpakeHus
no100us

[ToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, (hOPMYJIbI
JUIS TUTOILA/IeH, COOOpakeHus
og00uUs

https://m.edsoo.ru/HOQIN20ZJP

https://m.edsoo.ru/OWFAQI1A9]

https://m.edsoo.ru/FDRZ0O9G4X

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

https://m.edsoo.ru/HWHVFENLOO
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28

29

30

IImomanu ceuennii
MHOT'OTPaHHUKOB: TIIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpAKECHHUSI TOT00MS

IImomanu ceuennii
MHOT'OTPaHHUKOB: TIOIIAIN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00Us

KonTponbnas padota

"I[loBTOpEeHUE: MHOTOI'PAHHHUKH,
CEYEHHUSI MHOTOTPaHHUKOB"

https://m.edsoo.ru/X2HRM9HD4

https://m.edsoo.ru/SH4EL YON6

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

31

O05BéM Tena. O0beM
PSIMOYTOJIBHOTO
napasuiesienure a

https://m.edsoo.ru/6UXGOORC9

32

33

34

35

3amaun 06 yaABOeHUH Kyda, O
KBaJparype Kyda; 0 TPUCEKIIUU
yria

CrepeoMeTpuuecKue 3aaauu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuiesienumne/1a

HpI/IKHaI[HLIC 3aaa4u, CBA3aHHBIC

C BBIUHCIIEHUEM 00BEMA
IIPSIMOYTOJIBHOTO
napaesenumnena

O0BEM npsMOit TPU3MBI

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.edsoo.ru/OSHTIOT1G

https://m.edsoo.ru/SAILOYHY]J

36

CrepeomeTpruecKue 3a1a4H,
CBSI3aHHBIC C BEIYMCIICHUEM

https://m.edsoo.ru/1ID8HV54A9
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00BEMOB MPSAMOI TPU3MBI

37

38

39

40

[Tpuknaanble 3a1a4u, CBSI3aHHbIC
¢ 00bEMOM IPSAMOM IPU3MBI

Brruncienue 00EMOB TeI C
MOMOIIBIO ONPEACIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
MIPU3MBI

Brruncienue 00EMOB TEII C

MIOMOILBIO OTIPENIENEHHOIO
uHTerpana. O6bEM NUpaMu/Ibl

®opmyna 00bEMa MUPaMUIbL.

OTHoIIeHHE 00BEMOB TTUPAMHUT C
OOIINM YTIIOM

https://m.edsoo.ru/QI'Y C4F8IU

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJLCMKSEN

https://m.edsoo.ru/AL3PODCIE

41

®opmyrna 00bEMa MUpaMUIbL.
OTtHouIeHNEe 00BHEMOB TUPAMHUL C
00IIKM YIiIoM

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

42

43

44

45

CrepeomeTpruueckue 3a1aum,
CBsI3aHHBIE C 00bEMaMU
HAaKJIOHHOH IPU3MBbI

CrepeomeTpHuueckue 3a1auu,
CBSI3aHHBIE ¢ 00BEMaMU
TTAPAMH/TBI

[IpukanHble 3a1a4u MO TEMe

"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

[TpuknagHeie 3a1a4u MO TEME

"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM TTUPAMHU/TBI

https://m.edsoo.ru/7TRERHWQO7

https://m.edsoo.ru/SF480DTS6

https://m.edso0o.ru/9SF6OYYVX

https://m.edsoo.ru/Z4MZ27RMY
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46

47

[Ipumenenue 0ObEMOB.
Brrauciienue pacctostHus 10
TUIOCKOCTH

KonTponbras padota "O0béM
MHOTOrpaHHUKa"

https://m.edsoo.ru/I39CX0O3CP

https://m.edsoo.ru/XNWZSSJ7P

48

49

50

51

]_II/IJII/IHI[pI/I‘IeCKaSI IMOBCPXHOCTD,
00pa3yroIIne UIHHIPHIECKON
IIOBEPXHOCTH

Hunuuap. Ipsamoii kpyroBoi
uwmaap. [nomans
MIOBEPXHOCTHU LIWJINHJPA
Konunyeckas moBepXHOCT,
o0pa3ymolire KOHU4eCKOn
nosepxHocTu. Konyc
CeueHue KOHYyca TIOCKOCTHIO,

HapaHHCHLHOﬁ IIJIIOCKOCTH
OCHOBaHUA

https://m.edsoo.ru/7DHKEHEG6

https://m.edsoo.ru/MAVW4KY55

https://m.edsoo.ru/PVRE7THQ6Y

https://m.edsoo.ru/EOVSHALSL

52

VY ceu€HHbIN KOHYC.
N300paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

https://m.edsoo.ru/9VKWVDCTE

53

54

[Tnomaas 60KOBOM TOBEPXHOCTH

1 TTOJIHOM ITOBEPXHOCTH KOHYyCa

[Tnomaas 60KOBOM OBEPXHOCTH

U TIOJIHOM MMOBCPXHOCTU KOHYCa

https://m.edsoo.ru/AWKB9E4NE

https://m.edsoo.ru/9NFA4UE3K]J

55

CrepeoMmeTpuiecKHe 3a1a4u Ha
JTIOKA3aTeNIbCTBO U BHIYMCIICHHE,
IMOCTPOEHUEM CEUEHU I
LIUJINHApPA, KOHyca

https://m.edsoo.ru/QZVHSEXIL9
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56

57

CrepeoMeTprieCcKHEe 3a/1a4i Ha
JIOKa3aTeIbCTBO 1 BEIYHCIICHHE,
MOCTPOEHUEM CEUCHU I
HUIUHIpPA, KOHYCa

[Ipuknagnelie 3a1a4u, CBI3aHHBIE
C UMJIMHIIPOM

https://m.edsoo.ru/AKF6PW62W

https://m.edsoo.ru/3429Z1L.HT5

58

59

60

[TpuknanHbie 3a1a49u, CBSI3aHHBIC
C MIJIUHAPOM

Cdepa u map

[epeceuenue cheps! u mapa ¢
iockocthio. Kacanue mapa u

cdepsl mIockocThio. Bua u
H300paxkeHue mapa

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/ WITVKAJOR

https://m.edsoo.ru/JEENB5ZS0

61

[Mepecedenue chepsl U mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl mIockocThio. Bua u
n300pakeHue napa

https://m.edsoo.ru/M6WK9K950

62

63

VYpasuenue chepsl. [Lnomanp
cdepsl u e€ yacTeit

Cummerpus chepsl 1 mapa

https://m.edsoo.ru/U8G24BO8H

https://m.edso00.ru/6E6GX0YJS

64

65

CrepeomeTpuiecKkue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOl U MapoM,
MIOCTPOECHUEM UX CEUCHHI
IIJIOCKOCTBIO

CrepeomeTpuiecKkue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T
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IIOCTPOCHUEM UX CeueHHI
IIJIOCKOCTBIO

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC

66 . https://m.edsoo.ru/XW5LI7A9]
co ctepoii u mapom
[ToBTOpEHME: OKPY>KHOCTDH HA
IUIOCKOCTH, BBIYMCIICHUS B

67 https://m.edsoo.ru/EJ2QDAVE]
OKPY>KHOCTH, CTaH/IapTHBIE
noxoous
Pasnuunable koMOUHALIMU TE

68 https://m.edsoo.ru/LE7933L.XX
BpaIIeHUsI 1 MHOTOTPAaHHUKOB
3agaun o teMe "Tena u

69 " https://m.edsoo.ru/PHHLCGS4E
MOBEPXHOCTH BpalllCHUs
3agauu o reme "Temna u

70 " https://m.edsoo.ru/22WPBLTP9
TTOBEPXHOCTU BpaIECHUS
KonrtponsHas padora "Tena u

71 " https://m.edsoo.ru/33W222M63
MMOBEPXHOCTH BpaLECHUS
O0wémM mnuuapa. Teopema 00

72 . H AP p https://m.edsoo.ru/1ZN2S6ZMO
00BEME MPSAMOTO MUIUHAPA
Brraucienne 006EMOB TeII C

73 MTOMOIIIBIO OTIPEIEIEHHOTO https://m.edsoo.ru/ACTOMFMVFE
unTerpana. O6bpE€M KoHyca
ITnomany 6OKOBOI U MOJTHON

74 https://m.edsoo.ru/ZYTK7P8B1
MMOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3a1auu,

75 CBSI3aHHBIC C BEIYUCIICHUEM https://m.edsoo.ru/709VIYPSC
00BEMOB IUITUHPA, KOHYCA

76 [TpuknagHelie 3a/1a4u MO TEME https://m.edsoo.rt/QXEA9GPVB

38




"O0BEMBI U IUIOLIAAN
MOBEpXHOCTEH Ten"

77

78

79

80

81

O06BEM mapa u I1apoBOro

cektopa. Teopema 00 00BEME

mapa. [Inomans chepsr.
CrepeoMmeTpuiecKHe 3a1a4u, 1
CBSI3aHHBIC C BBIUMCIICHUEM

00BEMOB 11apa, MapoBOTO

CerMEHTa ¥ IapOBOT0 CEKTOPa

[IpuknagHelie 3a1a4u MO TEME
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM I11apa U IJIOMIAIBI0
cdepbl. COOTHOLIECHUS MEXKIY
IIJIOIIAIMU ITOBEPXHOCTEN U
00BbEMaMHU MONOOHBIX TEN

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenune o0bEMa npu
nonobun. CtepeoMeTpuuecKre
3aJ1a41, CBSI3aHHEIC C
BBIYMCIICHHEM 00HEMOB TEII U
IIOIIaZe TOBEPXHOCTEN

KonTponbnas pabota "[Tnomanu
MTOBEPXHOCTU U 0OBEMBI 1
KpyrJbix ten"

JIBr>KeHUs MPOCTPAHCTBA.
OtoOpakenusi. J|BuxkeHus: u
paBeHcTBO (puryp. Obuue
CBOMCTBA ABMKESHUM

https://m.edsoo.ru/VV6ONBVZX

https://m.edsoo.ru/EZH9GRUEJ

https://m.edsoo.ru/H24188MKQ

https://m.edsoo.ru/73UODGNYR

https://m.edsoo.ru/RXJ4YW6NA
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82

83

Bunnl nBuxeHui:
napasuiebHbIN MTEPEHOC,
LIEHTpAJIbHAsl CAMMETPUS,
3epKajibHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOI

[IpeobpazoBanms moxo0wus.
[Ipsimas u chepa Ditnepa

https://m.edsoo.ru/ZSUA7TTNTX

https://m.edsoo.ru/AIPU2WOAX

84

I'eomeTpuueckue 3anaun Ha
MPUMCHCHUC IBVIKCHUS

https://m.edsoo.ru/KFDHOMGKYZ

85

86

87

88

&9

Kontponbnas padota "BekTopsl
B IIpocTpaHcTBe"”

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTu3alus 3HaHuH:
"[lapaninenbHOCTh NPSAMBIX U
MIJIOCKOCTEH B IpocTpaHCcTBe"

O6o06m1aromiee nosropenue 11
MOHATHUI U METO0B Kypca
reomerpun 10—-11 xnaccos,
cucTeMaTu3alis 3HaHuH:
"Bekrops! B mpocTpaHcTBe”

O6o06m1aromiee nosropenue 11
MIOHATHM U METOJIOB Kypca
reomerpun 10—-11 kimaccos,
cucTeMaTu3als 3HaHu:
"BexTops! B mpocTpaHcTae"

O6o6u1aromiee nosropenue 11

https://m.edsoo.ru/4F52B11KK

https://m.edsoo.ru/1IHVB2NZH9

https://m.edsoo.ru/AQEFPERJO

https://m.edsoo.ru/3NIJOLN63

https://m.edsoo.ru/B85S7VDTC
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90

91

92

93

MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CUCTEeMAaTH3alusl 3HAaHHIA:
"O6beM MHOTOTpaHHUKA"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMAaTH3alusI 3HAHHIA:
"O6beM MHOTOTpaHHUKA"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMAaTH3allMsI 3HAHHIA:
"[1nomany MOBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

O6o06m1aromiee nosropenue 11
MOHATHUI U METO0B Kypca
reomerpun 10-11 xnaccos,
cucTeMaTu3alus 3HaHui:
"[Mnomaay MOBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/AJX4CDP5I1

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJSONK

https://m.edsoo.ru/GXZMP89GD

94

WroroBas koHTpoJsIbHAs paboTa

https://m.edsoo.ru/3J174MY 6M

95

96

[ToBTOpenue, 0000IIEHNE U
cUCTEMaTH3aInsI 3HAaHUH
Hcropust pa3BuTus

CTCPCOMCTPHU KaK HAYKHU U eé
POJIb B pa3BUTHU COBPCMCHHBIX

https://m.edsoo.ru/UI26CB4XL

https://m.edsoo.ru/IESALO6BS
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WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

97

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

https://m.edsoo.ru/8ZKNMYF03

98

Hcropus passurus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B Pa3BUTUH COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

https://m.edsoo.ru/41X3XKQOG

99

Hcropus passurus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/4PGHOJY AH

100

Hcropus passurus
CTEPEOMETPUHU KaK HaAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJib B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/RK4XSFWNR

102

Uctopus pazsutus

https://m.edsoo.ru/X89TQ8776
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CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B PA3BUTUH COBPEMEHHBIX
WHXXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o001ero 0opa3oBaHusA
pe3yJbTara
7 ['eomeTpus
7.1 OrniepupoBaTh NOHIATHSAMU: TOUKA, MPAMAasi, INIOCKOCTh
75 [TpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBHSI M3 HHUX IPHU PEIICHUU
’ reOMEeTPUUECKUX 3a]a4
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
’ HPSMBIX U IIJIOCKOCTEN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYTPAHHBIA Yyroj, I'paHU JBYIPaHHOIO YIJIa,
7.5 peOpo BYrpaHHOro yIia, JUHEHHBIM yroja JBYTpaHHOrO yIJa, rpajgycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
’ MHOI'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBIJIbHBI MHOTOI'PaHHUK
77 Pacno3HaBaTh OCHOBHBIE BH/bl MHOI'OIPAaHHUKOB (IMpamujaa, IpU3Ma,
' MPSIMOYTOJIbHBIN Mapajienenunen, Kyo)
KnaccupunupoBarb ~ MHOTOTPaHHUKH,  BbIOMpas ~ OCHOBaHHMS  JJIs
7.8 KJIacCU(UKaLUU (BBITYKJIbIE U HEBBIMYKJIbIE MHOIOTPAHHUKH, ITPaBUIIbHbBIE
MHOTOTPaHHUKH, MPSIMbIE U HAKJIOHHbIE MPU3MBI, TapalJIeIIECUIIE bl )
7.9 OnepupoBaTh NOHATUAMU: CEKYIAsl TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh NPUHIUIBI IOCTPOCHUS] CEUEHUH MHOTOTPAaHHUKOB, UCIIOJb3Ys
' METO/I CIIEIOB
CtpouTh ce4eHUs MHOTOIPAaHHMKOB METOJOM  CII€OB, BBINOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXJAEHHWE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
WIA aIrOpUTMaM, IPHUMEHSAS HW3BECTHHIC AHAIUTUYECKHE METOMAbl IpH
7.12 pEeLICHUH CTAaHJApTHBIX MaTeMaTHMYeCKHMX 33Jad Ha  BBIYMCIICHUE
pPacCTOSTHUH MEXIy ABYMs TOYKAMH, OT TOYKH JO TPSMOW, OT TOUYKHIO
IJIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS TPSIMBIMU
Pemate 3a7aun Ha HaXOXJAEHHWE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
7.13 WIA aIrOpUTMaM, IPHUMEHSS HW3BECTHHIC AHAIUTUYECKUE METOMbl IpH

pemiCHUN CTAHAAPTHBIX MATCMATUUYCCKHUX 3ada4 Ha BBIYHUCICHUC YIJIOB
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MEXIY CKPCIIMBAIOLIIUMUCA IPAMBIMUA, MEXIY INPAMOM M IUIOCKOCTBIO,
MEXY INIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupampza) ¢ NpUMEHEHUEM (OpMyJ, BBIUMCIATH COOTHOLICHUS MEXAY
IUIOINAASIMHA TTOBEPXHOCTEH, 00EMaMU OJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHsl B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI
W3Bnekarb, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HHGOPMAIHMIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (pUrypax, NpeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumeHsTh reoMeTpuueckue (aKThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a/a4, MPEIIONAralIiuX HECKOJIbKO IIAroB PpELIEHUs, €CIH YCIOBHS
NPUMEHEHHS 33JJaHbI B SBHOH (opme
718 [TpumensaTs mpocTeiiliue MHPOrpaMMHBIE CpPEeICTBA U AIIEKTPOHHO-
' KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUYECKHX 3a1a4
719 [TpuBOIUTE HpUMEpPbl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEW B IMPUPOAE U
' KHU3HH, PACIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpyMeHsTh MONy4YEeHHbIE 3HAHUS HA MpPaKTHKE: aHAJIM3UPOBATh peajbHbIE
CUTYyalluu ¥ MPUMEHATh U3yYEHHBIE MOHITUS B MPOLIECCE MTOMCKA PELIECHUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEaTbHbIC
7.20 CUTyallUM Ha S3bIKE T€OMETPHH, HCCIEI0BATh IOCTPOCHHBIE MOJIEIH C
UCIOJIb30BAaHUEM M€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewiaTb ~ MpakTHMYECKHE  3aJlaud,  CBS3aHHbIE C  HAXOXJICHHEM
reOMETPUUYECKUX BEINYNH
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 06pa3oBaHusA
pe3yJabTarta
6 I'eomeTpus
OnepupoBaTh NOHATHAMM: IMJIMHAPHYECKAs IMOBEPXHOCTb, 0Opa3yrolue
6.1 LWIMHJIPUYECKON TOBEPXHOCTH, IWIMHAP, KOHUYECKas IIOBEPXHOCTD,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYEHHSI TEJ BPALICHHS
6.4 KrnaccudumupoBars B3auMHOE pacmoiioKeHHe cPephl U TUIOCKOCTH
6.5 OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA, BBICOTA

CETMCHTA, HIapOBOﬁ CHOﬁ, OCHOBAHHMEC ITApOBOI0 CJI0A, BBICOTA IIApPOBOTO
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CJ1051, IIAPOBOU CEKTOP

6.6

Beruucisate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH TElI  BpAIICHUS,
T€OMETPUUYECKUX TEJ C MPUMEHEHHEM (POPMYIT

6.7

OnepupoBaTh NOHATHSAMU: MHOTOTPAHHUK, BIIMCAaHHBIK B cdepy
ONHKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAHHHUK WJIH TEIO
BpallcHus

6.8

6.9

6.10

BbIYuCISATE COOTHOMICHUST MEXAY IJIOIMIAIIMHU MTOBEPXHOCTEH U 00BEMaMu
MOAOOHBIX TEN

N3o6paxarh u3zydyaemble GUTYpPBl OT PYKH U C HPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB
BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IPOCTHIX

00BEMHBIX (QUIyp: BUI CBEpXy, COOKYy, CHH3Yy; CTPOUTH CEUEHHUS Tell
BpallleHus

6.11

W3Bnekarb, WHTEPIPETHPOBATH M MPeoOpa3oBBIBaTh WHGOPMAIHIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (pUrypax, NpEeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

6.13

[TpumensaTp reomeTpuueckrue (akThl I PELICHUS CTEPEOMETPHUYCCKUX
3a/1a4, MPEAIOJIaralolluX HECKOJBKO IAaroB pEUIeHUs, €CIN YCIOBHUS
NPUMEHEHHS 33J]aHbI B IBHOH (opme

OHepI/IPOBaTL MMOHATHEM: BCKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJIH?ITI) I[el\/JICTBI/DI CIIOKCHU A BeKTOpOB, BBIYUTAHUA BCKTOpOB %1
YMHO)KGHI/UI BeKTOpa Ha 4YucCio, O6’I)$ICH$ITI>, KaKNUMH CBOﬁCTBaMH OHUA
o0azaroT

6.15

6.16

6.17

[TpuMeHsTh paBUIIO NapajieenuIena Npy CI0KeHUH BEKTOPOB

OHepI/IpOBaTL IMOHATHUAMU: NOCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, PABEHCTBO BCKTOPOB, KOOPAUHATHI BEKTOPA, YI'OJl
MCKAY BCKTOPaMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

Haxoaute CYMMY BCKTOPOB M IPOHU3BCACHUC BCKTOpPA Ha YHCIO, YIoJ
MCKAY BCKTOpaMU, CKAJIAPHOC NPOU3ZBCACHHC, PACKIIAAbIBATH BCEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

6.19

6.20

3aJIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOﬁ CUCTCME KOOpAHAT

Peniate HpOCTCﬁH.IPIC TCOMCTPHUYICCKUC 3a/la4 Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJla

Pemrate 3amaunm  Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKUX OTHOIIICHUN H
HaxXOXXIACHUC TCOMCTPUYCCKUX BCIIMYUH II0 o6pa3uaM W aJIropuTtMam,
MMPpUMCHAA MN3BCCTHBIC METOABI npu pCHICHUN CTaHAAapPTHBIX
MATEMAaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTeMIIHEe MPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4
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6.22

6.23

IIpuBoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAC U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHATh MOJTy4YEHHBbIE 3HAHUS HA MPAKTHKE: aHAJIU3UPOBATh PEalIbHbIC
CUTYallUM U IPUMEHATh U3YUYEHHBIE IOHATHUA B IPOLIECCE IIOUCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
CUTyallUd Ha S3BIKE T'€OMETPUM, HCCIIEN0BATh IIOCTPOCHHBIE MOJCIH C
UCTIOJIb30BAHUEM T€OMETPUYECKHUX TOHATHA U TEOpeM, ammapara ajireOpsl,
pemiatb  NPaKTUYECKUE  3a/add,  CBS3aHHBIE C  HAxXOXKJICHUEM
F€OMETPUYECKUX BEIUYUH
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomeTpus

7.1

7.2

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarne 06 aKCHOMATUYECKOM IMIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3auMHoOe pacrnosiokeHue NnpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECs, apaliesIbHbIE
M CKpelluBarouecss npsmble. [lapamiensHOCTP MHpPSAMBIX W IJIOCKOCTEH B
MPOCTPAHCTBE: MApAJUIECIbHBIE NPSMbIE B MPOCTPAHCTBE, MNAPAILICIBHOCTh TPEX
IPSAMBIX, NapAUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YroJl MEXIy NpAMbIMU B NpocTpaHcTBe. [lapamnenpbHOCTh IMIIOCKOCTEM:
napajulesibHble IUJIOCKOCTH, CBOWMCTBA MapajUieNbHbIX IIockocTel. [Ipocreiimme
MPOCTPAHCTBEHHbIE (UTYpbl Ha IUJIOCKOCTH: TeTpadap, KyO, mapauienenunen,
MOCTPOEHUE CEYEHU I

7.3

7.4

[lepnieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTU: IEPIEHIUKYISPHBIE IpPsSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAJIIEIbHbIE U MEPIECHAUKYISPHBIE K IUNIOCKOCTH, IPU3HAK
NEPIEHAUKYJIIPHOCTH NPSAMON U IJIOCKOCTH, TEOPEMa O IPSIMOU NEPHEHAUKYISIPHON
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJl MEXY MPSAMOM M IUIOCKOCTBIO, IBYTPaHHBIN
YIOJ1, TMHENHBIN Yroa ABYTPaHHOrO yria. [lepneHaukynsap U HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 710 TJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIIpHOCTh MIOCKOCTEM: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrOrpaHHukKa. lIpmsma: n-yrompHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas M
II0JIHAs IOBEPXHOCTH NpU3Mbl. [lapannenenumesn, npsiMOYTroJIbHBIN Napajuieenunesn u
ero cporcrBa. [Iupammpa: n-yrospHas nNUpaMuaa, TPAHW W OCHOBAHHWE IMHPAMU/IBI,
OOKOBas M TOJIHAS MOBEPXHOCTh NUPAMU[bI, MpPaBUIbHAS M YyCEUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl UM nupamuiabl. [IpaBuiibHbIE MHOTOIPAHHUKH:  IOHSTHE
MPaBWJIBHOTO MHOTOTPAaHHMKA, MpaBWIbHAs MpU3Ma M MpaBWIbHAs MHUpaMHA,
npaBUiIbHAs TPEYTroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IPU3MBI ¥ TUPAMHU/IBI

7.5

CummeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOM, TUIOCKOCTH.
OJIEMEHTBl  CUMMETPUM B  NHUPAMHJAAX, HNapajUielenuneaax, MpaBHIbHBIX
MHOT'OI'PaHHHUKAX

7.6

Breruncienne 5S1eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, muaroHanw, yriael. [lmomians

49




OOKOBOI TOBEPXHOCTH U MOJIHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIA/1b OCHOBAHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTH NPSIMOM Tpu3Mbl. [11omaas 60K0BO# MOBEPXHOCTH U
IIOBEPXHOCTU IMPABWIBHONW IUPAMHUABI, T€OpPEMa O IUIOLIAJAM YCEUYEHHOM NHUPAMMIBIL.
[Tonsitue 06 06béMe. OOBEM TUPaAMUIBI, TPU3MBI

7.7

[TomoOnbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU ITOOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
HAJUHIPUYECKOW TMOBEepXHOCTU. [lunmHap: ocHoBaHMS M OOKOBas IOBEPXHOCTH,
oOpa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

Konundeckas moBepxXHOCTh, 00pa3yrone KOHUISCKOW TTOBEPXHOCTH, OCh U BEPIIIHHA
KOHWYecKkoil moBepxHOCcTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromas U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast TIOBEPXHOCTh

6.3

Cdepa u map: neHTp, paguyc, JMamerp, TUIOMIAIs MoBepxHOCTH ceprl. Bzanmuoe
pacrionioskeHre cepbl U IIIOCKOCTH, KacaTeslbHas IJIOCKOCTh K cdepe, IUIomaab

chepsl

6.4

6.5

N300paxenue Ten BpalleHUs Ha III0CKOCTH. Pa3BépTka HUIMHApPa U KOHYCa

KOM6I/IHaI_II/II/I TCJI BpalllcHUA U MHOTOTPaHHUKOB. MHOFOFpaHHI/IK, OIMCAaHHBIM OKOJIO
C(I)epbl, C(pepa, BIIMCAHHAA B MHOT'OI'PAHHUK, WJIN TCJIO BpAllICHUA

6.6

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCTBa O00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBPHOTO TapajuieNienunena u cineacteus u3 He€. OOBEM IITHMHIPA, KOHYCA.
O06BEéM mapa u riomazas chepb

6.7

6.8

6.9

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenns HUJIMHApA (napannenLHo U TMCPHNCHAUKYIAPHO OCI/I), CCUCHHUA KOHYCa
(napannenbﬂoe OCHOBAHUIO U ITPOXOAAIICC YCPE3 BepI_HI/IHy), CCUCHU 1Iapa

BekTtop Ha mmockoctd M B mpocTtpaHcTBe. CIIOKEHUE W BBIYMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBwiio mapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsmoyronbHas cucTeMa KOOpJAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiimme 3amaum B KOOpAMHATaX. YToid MeEXIy Bekropamu. CkaiaspHoOe
MPOU3BE/ICHUE BEKTOPOB. BhIunciIeHUE YITIOB MEXIY MNPSIMBIMH M IJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/I IIPU PEIICHUH TEOMETPUUYECKHX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Brnanenne MerogamMu J0Ka3aTeNbCTB, aNTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOopMyIHpOBAaTH W ONEPUPOBATH MOHATHIAMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KAa3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIC PACCYKICHUS NP PELICHUU 3ajiay, OLIEHUBATb
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJECHUN; YyMEHHE  OINEpPUpPOBATh
HOHATUSIMH: MHOXECTBO, IOAMHOXKECTBO, ONeEpaly HaJ] MHOXECTBAMHU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar A
OINUCaHMs peaJbHBIX MPOLECCOB U SBJICHUN U NPU PELICHUH 3a/1a4, B TOM
quciie U3 APYrux y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHUSAMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU COCOOAMM; MCIIONB30BaTh rpadbl MpU

peUICHUHN 3a1a1

VYMeHue onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHUCIIO, LEJN0E YHUCIIO,
CTENEHb C IeJIbIM [TOKa3aTeseM, KOPEeHb HaTypaJbHOM CTENEeHH, CTENEHb C
palMoHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEWCTBUTEIBHBIM IOKA3aTEIIEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJBHOTO YHCIA,
OCTaTOK II0 MOAYJI0, PAllMOHAJIBHOE 4YHUCIIO, HPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbBIINHN 001Nt
JIenuTenb W HauMEHbllee oOmiee KpaTHoe, ainroputMm EBkiauaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIp@KEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
paloOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nociaea0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, IreoMETpUYICCKad

51




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (POPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apU(PMETHUECKHUE JIEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCTOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpeieiauTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune ONCprUpOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘{eCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ H HCPABCHCTB, PABHOCUJIBbHOCTDH
ypaBHeHHﬁ, HCpPaBCHCTB W CHUCTCM,; YMCHHUC pCIIaTb YpPaBHCHUA,
HCPaAaBCHCTBA UM CHCTCMbI C IIOMOIIBIO PA3JIUYHBIX HpI/IéMOB; peuIaTh
YpaBHCHHA, HCEPABCHCTBA MW CHCTCMBbI C IAapaMCTPOM; IMPHUMCHATH
YpaBHCHU, HEPABCHCTBA, UX CHUCTCMbI IJId PCHICHHA MATCMAaTUYCCKHX

3a]a4 U 3a]]a4 U3 pa3Iu4HbIX 00JacTell HayKu U pealbHOM JKU3HU

YMeHue omnepupoBarth MOHATHSAMH: (QYHKIUS, YETHOCTh (QYHKIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIUM, KCTpeMyM (yHKLIMH, HauOoJbllee U HAaUMEHBIIEEe 3HAYCHMS
(GYyHKLIMU Ha MPOMEXYTKE, HenpepbIBHas (DYHKIHs, aCUMITOTHI rpaduka
GyHKIMM, TiepBas U BTOpasl MPOU3BOAHAs (YHKIIMH, T€OMETPUYECKUIN U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, TepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; yMEHUE HaXOAUTh ACHUMNTOTHl rpapuka (QyHKUHUH; yMEHHE
BBIUNCIIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMY; YMEHHE HaXOJUTh MPOHM3BOJHBIC 3JIEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJIHYIO JJISi HCCIENOBaHMUS (PYHKIHM,
HaXOJUTh HauOONbIINE W HAaUMEHbIINE 3HAueHUs (YHKIMHA; CTPOUTH
rpauKkd MHOTOUJIEHOB C HMCIOJB30BAHHMEM almapara MaTeMaTH4ecKOro
aHaIM3a; MPUMEHATh IMPOU3BOAHYIO ISl HAXOXKIACHWUS HAWIydLIEro

p€UmiCHUA B MNPHUKIAAHBIX, B TOM YHCJIC COOHUAJIBHO-3KOHOMHYECKHUX H
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(bU3MYEeCKUX 3a/1avax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMepBI MATCMATHUYCCKOI'O MOZ[GJII/IpOBaHI/ISI C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHas (YHKIUSA,
KOMIO3UIUS (DYHKIMHA, JIWHEHHAas (QYyHKUUSA, KBaapaTU4yHas QYyHKLUS,
pauMoHanbHass (QYHKUUS, CTENeHHass (QYHKLUUS, TPUTOHOMETPUYECKHE
¢byHKunu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHas H
ngorapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TIpapUKH H3yYEHHBIX
¢GyHKUMH,  BBINONHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 3a7ad W3 JAPYIHX YYeOHBIX NMPEAMETOB W 3a/a4 U3 pealbHOU
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Y BEIWYMHAMU;
MCIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pelIeHUs YpaBHEHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOXKCCTBaA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pelaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4d U3 00JaCTH yIpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJlayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHUBAaTh IPaBJONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE€ H3BJIEKaTh, UHTEPHPETUPOBATH
uH(pOpMaIKIo, PEJCTaBICHHYIO B Ta0nMIax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peaibHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabIMIl W  JAuMarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TrpapuuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpaMuecKu HCCIeI0BaTh COBMECTHbIC

HaOJIOZICHUS C TTIOMOIIBIO TUarpaMM pacCeUBaHUs 1 JTMHEHHON perpeccun

YMeHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4alHOE
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COOBITHE, BEPOSTHOCTh CIY4allHOTO COOBITHS; yMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOIB30BAaHUEM TpaUyecKuX METOJ0OB; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOIHON
BEpOSTHOCTH, Gopmyny bepHymnn, komOuHATOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAacCIpenesieHHe BEPOSTHOCTEH,
MaTEeMaTU4eCcKoe OXXKUAAaHUE, TUCIEPCUsl M CTaHAApPTHOE OTKJIOHEHHE
CIlyuallHOW  BEJNWYMHBI, (QYHKIMHA  pacCOpeleNieHuss U IUIOTHOCTU
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEACICHUN A pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMI; YMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPUPOJHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHHUE
OIIEPHPOBATH TOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIIO COYETAHUH,
YHUCIIO  TEPeCcTaHOBOK; OuHOM  HprOTOHA; yMeHHE  NPUMEHSTh
KOMOWHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUs 3a7ad; OLCHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHHe omnepupoBarb IOHATUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIa, IUIOCKUHM YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS MPSMBIC, apaUICIIBHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXAy IPIAMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCcCTOSTHUE MEXAY NPSIMBIMH,
pacCTOsIHUE MEXKIY IIJIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaTh IPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IMOMOLIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4Un

10

YMeHue omepupoBarh MOHATHUSAMU: IJIOMAAL (GUTYPB, 00BEM (UTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapaienenumnen, MOpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyca, HUIUHApPA, O0BEM Kyda,

NpAMOYTOJIBHOI'O IapauiCiiCniunceaa, IHUupaMyuabl, I[IPU3MbI, LOUIWHIPA,
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KOHYyCa, Il1apa, pa3BépTKa NMOBEPXHOCTH, CEYEHHUS KOHyca M LUIUHAPA,
NapajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,
Kacaromasicss cepbl, LNWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHHUE
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeAeNeHUsI U3ydaeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHupUKanuioo GuUryp Imo
pa3NMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTIOJIHUTEIbHBIC

IMOCTPOCHUA

11

12

YMeHue onepupoBaTh TMOHATHSIMH: JBHKEHHE B  IPOCTPAHCTBE,
napajuieNbHBIA TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (UTYpPBl, B TOM YHCJIEC B NPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BaTh T€OMETPUICCKHE OTHOLICHHUS TIPH
pCLICHUH 3aJa4; HAXOJUTh TEOMETPUYCCKHE BEIMYUHBI (JUTMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33184 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 pealbHOM KM3HHM, YMCHHUE BBIUMCIIATH T'C€OMETPUYCCKUE BEIUYHHBI
(MHA, yroiy, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOIB3YS
W3Y4YEeHHbIE (OPMYIBl U METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
MOPSMOYTOJBHOTO TapajiieNienunena, TUPaMUAbI, TPU3MBI, [TUIUHIPA,

KOHYCa, [l1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONCprUpOBaATh MOHATUAMU: MPAMOYTOJIbHAA CUCTEMA KOOPAHHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3lIOKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIpPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YIOJ MEXIy
BCKTOpaMHU; YMCHUEC HCIIOJb30BaTh BeKTOpHBII\/'I u KOOp)IHHaTHBIfI METO/

AJI pCHICHUA TCOMCTPHUICCKUX 3adaY U 3aJia9 JpYTHUX y‘-IC6HLIX mpeamMCcTOB

13

YMeHue BLI6I/IpaTL HO)IXOI[}IIJ_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU TPHUPOAHBIX U O6HI€CTB€HHI)IX
nmponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaThb IIPOABJICHHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUICKON U MUPOBOW MAaTeMaTUYECKOW HAyKH
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INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BIYKCICHUS
1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YUCE
12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOUUCCKHUE TPOOH
13 Apudmernuecknii KOpeHb HATypaJbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMHU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenens ¢ 1eabIM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM Moka3areneM. CBoiicTBa
' CTETIEeHU
L5 CuHyc, KOCHMHYC W TaHI€HC 4YHCIOBOTO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndynble U HaTypaibHbIe JOrapupMbl
JeiictBuTtenpHble uyncna. ApudMmeTuyeckue onepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHHS, TIPABUIIa OKPYTIICHHS, TIPUKUAKA U OLIEHKA
pe3yJibTaTa BEIYMCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [lenbie u 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 ppatioHaibHbIe ypaBHEHHS
2.3 TpuroHomerpuieckue ypaBHEHUs
2.4 [Toka3zarenbHble U TorapupMUUIEcKre ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA
2.8 TpuronomeTprudeckne HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHU M HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuria cucteMsl JMHEHHBIX ypaBHEeHHH. OnpeaenuTens MaTpULb
3 OyHKIHH U TpaduKu
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Oynkius, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aumuo oOpaTHbIE

> dbyakuun. YérHple U HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIMN
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMd ¢yHkuud. Hymn ¢yHKumm.
10 [TpomexxyTkn  3HAKONOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMYyMBl (pyHKIuH. HanmGonbliee u HauMeHbllee 3Ha4YeHUE
(GyHKINU Ha TPOMEKYTKE
13 CrenenHass ¢yHKUMS C HaTypalbHBIM M LENbIM Moka3ateneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Noka3zaTtenpHas u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yHknmii. CBolcTBa  (YHKIHWH,
' HENpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas mporpeccur. @opmyia ClI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaiuza
4.1 [TpousBonnas Gynkiuu. [Tpon3BoaHbIe 31€eMEHTAPHBIX HYHKLINH
[IpumeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 SKCTpeMyMbl. Haxoxmaenue HanOOJBIIEr0 W HAMMEHBIIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepaluy HajJ MHOKecTBaMu. J[narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwucarenbHas CTaTUCTHKA
6.2 BepositHoCT
6.3 KomOunaTtopuka
7 I'eomerpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMBIE U TNTOCKOCTH B TPOCTPAHCTBE
7.3 MHoOrorpasHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eomerpus. 10-11 kimacc. Atanacsan JI.C., byry3oB B.®., Kagomues C.b. u np.

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

1. HactonbHas kaura yunrens Mmarematuku. M.: OOO «M3parensctBo ACT»:

000 «M3paTenbCTBO ACTPENDY.

2. COOpHUK HOPMATHUBHBIX JOKYMEHTOB. MaTtemaTtuka. @enepalibHbIA
KOMITOHEHT T'OCYJIapCTBEHHOTO cTaHAapTa. PeepanbHblii 0a3UCHBIN IJ1aH.
CocraBurenu: 2./1. lnenpos, A.I'. Apkaases, - M,: [Ipoda.

3. Coopuuk "IIporpammsl jy1st 00111€00pa30BaTEIBHBIX ITKOJI, THUMHA3HM,

nuueeB: Marematuka. 5-11 ki.”/ Coct. I'.M.Ky3uenosa, H.I'. Munntok. — 3-¢

u3a., crepeoturt.- M. JIpoda.

4. MeToandeckue peKoMeHAaluy K yueOHnkaM Marematuku s 10-11
KJIaCCOB, XXypHasl «MaremaTrKa B IITKOJICY.

5. 'eomerpus, 7 — 9: Yueb. nusa obmieodpasorart. yupexaeuuid/ JI.C.

ArtanacsH, B.®. byry3o0s, C.b. Kagomues u np. — M.: IIpoceewenue, 2018.

6. b.I'. 3uB. [lunakTrueckue MaTepuansl o reometpun s 11 knacca. — M.

IIpocsenienue.
7. ¥O.A. I'nazkos, N.W. FOnuna, B.®. byty30B. Pabouas TeTpanb mno
reometpuu 118 11 knacca. — M.: [Ipocsemienue.

8. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3a1auu 1o reoMeTpuu s 7 —
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11 xmaccoB. — M.: [IpocBenieHue.

9. C.M. Caaksn, B.®. byry3o0B. U3yuenue reometpun B 10 — 11 knaccax:
Meroanueckue pekoMeHaanuu K yueonuky. Kuura nmns yuurens. — M.
[Ipoceemienue.

10. A.IT. Kucenes. DnemenrtapHasa reomerpusi. — M.: [IpocselieHue.

11. TToypounsie pa3padoTku 1o reometpun 11 xnacc (muddepeHnrupoBaHHbIi
noaxon) — OO0 «BAKO».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET
1. Maremaruka on_line: cipaBoyHasi HuH(OpMAIUS B TIOMOIIIb

oOyuaroniemycs. http://www.mathem.h1.ru

2. MareMaTtuka B MOMOIIb IIKOJBHUKY U CTYJICHTY (TECThI IO MAaTEMATUKE

online). http://www.mathtest.ru

3. Calit aneMeHTapHOM MaremaTuku Jmurpus [ 'ymuHa.

http://www.mathnet.spb.ru

4. MunuctepctBo oOpazoBanusi PO

5. http://www.informika.ru/

6. http://www.ed.gov.ru/

7. http://www.edu.ru/

8. TectupoBanue online: 5 - 11 kaccel

9. http://www.kokch.kts.ru/cdo/http://uztest.ru/

10. [Tenaroruueckas mactepckasi, ypoku B IaTepHet: http://teacher.fio.ru;
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http://www.it-n.ru/; http://pedsovet.org/; http://www.uchportal.ru/

11. HoBble TexHONOTUHU B 00pa30BaHUU

http://www.sumirea.ru/narticle702.html; http://www.int-edu.ru/

12. Merasuuuxnoneaus Kupuina u Medoaus http://mega.km.ru

13. Caiitbl « QHUMKIIONIEANI», HapuMep: http://www.encyclopedia.ru/
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