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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh M3YUCHHSI JUCLUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMYECKOE€  MbIIIUIEHHE,  (opMuUpyeMoe TNpU  HU3yYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PELICHUH T€OMETPUUECKUX
3aJla4y, YMEHHE BBIJIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl IPU PEUIEHUM 3a]ad €CTECTBEHHO-HAy4YHOr'0 LHMKJIA, B YaCTHOCTU
bu3nueckux 3aaau.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CHOCOOHOCTEM 0OydYaromuxcsi Mpu
M3YYEHUH T€OMETPUM, KaK COCTABJISIONICH mpeaMeTHON obiactu «MaTteMaTtuka u
uHpopmaTtrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHMM W JIeHCTBUH,
CHEeLM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 33aJjayaMU Kypca T'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PACHIUPSIIONTUMHU U YCUITUBAIOIIMMH KypC 0a30BOTO YPOBHSI, SBJISIOTCS:

paclIMpeHre NpeICTaBICHUs O T€OMETPUU KaK YaCTH MUPOBOM KYJIBTYPhI U
(GbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3y4aTh
pa3HbI€ SIBJICHUS OKPY’KAIOIIEr0 MUPA, 3HAHUE MOHATHITHOTO arapara o pa3iaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHUE€  YMEHHMS  BJIaJlecTh  OCHOBHBIMM  TIOHSTHUAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yYMEHHE UX TPUMEHATh, YMEHHUS JTOKa3bIlBaThb TEOPEMbl U HAXOJIHUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMHpoBaHUE YMEHHS PACllO3HABaTh HA YEPTEkKaxX, MOJACISIX U B pealbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUUECKHUE
MOJECIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMHUpOBaHUE YMEHUS BIAJETh METOJIAMU JOKA3aTeNbCTB U aJTOPUTMOB
pellieHusl, YMEHUS UX MPUMEHSTh, MPOBOIUTH JI0KA3aTENIbHBIC PACCYXKJICHHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00OCHOBaHMHU MaTEMAaTHUYECKUX YTBEPXKIECHUHN U POJIM aKCUOMATHKHU B IPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIICHUS, MHTEpeCca K U3yYEHUIO T€OMETPUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJEIEH,
UHTEPIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTEIbHBIM JIMHUAM y4eOHOro Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
MPOrpaMMbl, pacHpeeNEHHBIM IO ToJaM OOYyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaJiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIBHO U TIOCTYNATENBHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayouss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHumranuu  O0ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4€HHE T€OMETPUHN KaK COCTaBIISIIOIIEeH yueOHoro npenaMera «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuiel mpodeccun, obOecrnieurBas MPEEMCTBEHHOCTbh MEXKIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPsAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX MPSIMBIX, 1APAIUICIIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHbIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yria. TpEXrpaHHBII 1 MHOTOTPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHass nupamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TMPABUIBLHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS MPABWIBHBIX NPHU3M, CHMMETPHUS IPABHIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PAa3lIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMUCAHHOW B MHOTOTPAHHUK WM TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJM NEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npoctpaHcTBe. KoopanHatel BekTopa. Pa3zmoxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus noaoousi. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI W JPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOLIVIOMY M HACTOSLIEMY POCCUMCKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUUCKOI0 Hapoja, cpopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON EATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrt U pealn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC TLIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pElIeHus 3amad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKd ©  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTUWA, OTHOIICHUN MEXJy MNOHATUSAMH, (POopMyIUpOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeNIaTh BBIBOABI C HCIMOJIB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUI;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, 1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOU CYXKIECHUA C CYXKIACHUAMHU APYIHX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEHM, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W WHIUBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHHOBBIX (popMax paboThl (00CYXaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JIPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJICACTBUSA U3 HUX MPU PELICHUU
F€OMETPUYECKHX 3a]1ay;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAaMH, BBINOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKUX OTHOIIEHUM U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELICHUM MAaTEMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHANIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIEC MOHATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0JsieMbl, MOJEIMPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE TI'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM N€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOIHO OIEpPHPOBATh MOHATUSMH, CBS3AHHBIMH C KOMOWHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTekKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAaCcCTOSSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalICHUS IpU
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLINE YePE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl JJISl PELIECHHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYITUPOBAHHOM  MPOOJIEMBI,  MOJICIHUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH dyHaamenTa pa3BUTHSA TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontponuet Tpakrieckue o0pa3oBaTesbHbIE
e padoThbI padoThI pecypehi
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHOe pacnonoxeHue npsiMbIX B 5 1
IPOCTPAHCTBE
3 [MapamienbHOCTB MPSIMBIX U TIOCKOCTEH B 3
IPOCTPAHCTBE
4 [TeprieHIUKYIAPHOCTD MPSIMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTl ¥ paccTosiHUS 16 1
MHororpanHuku 7 1
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IC, 000011IeHHEe U CHCTEMATHA3 AU 5 )
3HAHWH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
e padoThbI padoThI pecypebi
1 AHanuTHuyecKas reoMeTpusl 15 1
5 [ToBTOpEHHE, O606IH€HI:I€ u 15 1
CUCTEeMAaTH3alMsl 3HAaHHHA
O0bEM MHOTOrpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYTJIbIX TEJ
6 JBro>keHus 5 1
7 [ToBTOpEHMeE, 0606meHlile U 17 5
cHUCTeMaTu3aIus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka Kourpoubnbie | IlpakTuyeckue | H3YUECHH
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI A
pecypcsbl
OcHoBHbIE NpaBUiIa U300paKEHUS HA bu6nuoreka [JOK
1 PUCYHKE IIJIOCKOCTH, MapaJuIeIbHBIX 1 https://m.edsoo.ru/88
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka 66eb22
[ToHsATHS CTEpEOMETPHH: TOUYKA, PSMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE bubnmnoreka [HOK
2 IpaBUJia U300paKEHMsI Ha PUCYHKE 1 https://m.eds00.ru/88
TUIOCKOCTH, MapaJIJIEIbHBIX IPSIMBIX 66eb22
(OTpEe3KOB), CepeIMHBI OTPE3Ka
[TonsiTHA: IEpeceKaronIuecs MIOCKOCTH, bu6nuorexa [IOK
3 [epeceKaroImecs npsMas 1 IOCKOCTh; 1 https://m.eds00.ru/88
MOJIYITPOCTPAHCTBO 66eb22
[TonsiTHA: IEpeceKaronIrecs TIOCKOCTH, bu6nuorexa [IOK
4 MepeCEeKaOINECs MpsiMasi U TUIOCKOCTb; 1 https://m.edso0.ru/88
MOJTYITPOCTPAHCTBO 66eb22
MHororpaHHuKH, H300paxxeHne bubmuoreka [IOK
5) MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 https://m.edsoo.ru/88
HECYIIECTBYIOIINX 0OBEKTOB 66eb22
MHororpanHuKH, H300pakeHHne bu6muoreka [JOK
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 https://m.edsoo.ru/88
HECYIIECTBYIONINX 00HEKTOB 66eb22
7 AKCHOMBI CTEPEOMETPUHN U TIEPBHIE 1 bubmuotexa [JOK
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CJIICACTBHA U3 HUX

https://m.edsoo.ru/88
66eb22

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

bubnunorexa LIOK

8 CHICICTRHS W3 HIX https://m.eds00.ru/88
66eb22

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

cienctBus U3 HuX. CriocoObl 3a1aHus bubmorexa I[JOK
9 . https://m.eds00.ru/88

IPSIMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE. 66eh22

O0603HaueHus NPSAMBIX U IIOCKOCTEH

N300paxeHue cedeHnit nmupamuibl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X bubnmnoreka [HOK
10 pEbpa. M300pakeHne nepeceueHust https://m.edso00.ru/88

MOJYYCHHBIX TUIOCKOCTEH. PackpaniBanue 66eb22

IIOCTPOEHHBIX CEYEHUH Pa3HBIMHU LIBETAMHU

N306paxeHue cedeHnii mupamuibl, Kyoa u

MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X bu6muoreka [JOK
11 pédpa. M3o0paxeHne nepeceyeHms https://m.eds00.ru/88

MOJIYYEHHBIX IUIOCKOCTEN. PackpalmBanue 66eb22

IIOCTPOEHHBIX CEYEHNUH Pa3HBIMU LIBETAMU

N306paxeHne cedeHnii mupamMmuibl, Kyoa u

IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX bu6muoreka [JOK
12 pédpa. M3o0paxeHne nepeceyeHus https://m.eds00.ru/88

MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue 66eb22

IIOCTPOEHHBIX CEYEHNUH Pa3HBIMHU IIBETAMU

N300paxkeHne ceueHni mupaMuibl, Kyda u

IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX bu6muoreka [JOK
13 pEdpa. M3o0paxeHne nepeceyeHus https://m.eds00.ru/88

IIOJIY4EHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYECHUN PA3HBIMU LIBETAMHU

66eb22
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but6mmoreka [IOK

14 Mertop cieoB AJis MOCTPOCHUS CEUEHUN https://m.eds00.ru/88
66eb22

Mertoz ciie1oB AJis MOCTPOCHUS CEUCHUM. bu6muoreka [IOK
15 CBoiicTBa IepecevyeHU MPSIMbIX U https://m.edso00.ru/88

IUTOCKOCTE 66eb22

Mertoz crie1oB AJis MOCTPOCHUS CEUCHUN. bu6nunorexa [IOK
16 CBolicTBa niepece4eHnii MpsIMbIX U https://m.eds00.ru/88

IUIOCKOCTEMH 66eb22

ITocTpoenune ceuenuii B mupaMue, Kyoe

o T I;M TOYKaM Ha pEO axp CO3IIaHI/I}€]: bubnnorexa LIOK
17 p 13 pax. https://m.eds00.ru/88

BBIHOCHBIX YEPTEKEH U 3aITUCh II1aroB 66eh22

MOCTPOCHUS

ITocTtpoenune ceuennii B mupaMuie, Kyoe

o T Ié)iM TOYKaM Ha pEO axp CO3JIaHI/I}; bubnnorexa LIOK
18 p 13 pax. https://m.eds00.ru/88

BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB 66eh22

MOCTPOCHHUS

ITocTtpoenune ceuennii B mupaMuie, Kyoe

o T Ié)iM TOYKaM Ha pEOD axp CO3JIaHI/I}; bubnnorexa LHOK
19 P 13 pax. https://m.eds00.ru/88

BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB 66eb22

MOCTPOCHHUS

ITocTpoenue ceuenwmii B mupaMue, Kyoe

o T I;M TOYKaM Ha pEOD axp Cos aHI/I}; bubnnorexa [JOK
20 P 13 pax. A https://m.eds00.ru/88

BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB 66eh22

MOCTPOCHHUS ==

[ToBTOpenue muanumerpun: Teopema o bubmmoreka [JOK
21 POMOPLUMOHANIBHBIX 0Tpe3kax. [logoOue https://m.eds00.ru/88

TPEYTrOJIbHUKOB

66eb22
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IToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX Ha

bubnunoreka LIOK

22 https://m.eds00.ru/88
BBIHOCHBIX 4epTexax. Mcropust pa3BuTus 66eh22
IJJAHUMETPUU U CTEPEOMETPUU

93 KonTponbhas pabota "Akcuomsl
crepeomerpun. Ceuenns"

B3anMHOE pacnosiokeHue NpsiMbIX B
npoctpancTBe. CKpeIMBaronmecs bu6nuoreka [IOK

24 npsiMbie. [IpU3HaKu CKpemmuBarOIIMXCs https://m.eds00.ru/88
npsiMbeIX. [lapaiienbHbIC PsSMBIC B 66eb22
MIPOCTPAHCTBE
Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTHU IIPSIMO MapasuiebHON

N N N but6mmoreka [IOK

25 JAAETHOM TIPAMOT, npoxozu{mfn Hepes TO:I 4 https://m.eds00.ru/88
IIPOCTPAHCTBA U HE JIKAIIEH HA JTaHHOU 66eh22
npsaMoi. JleMMa o nepecedeHun -
NapauIeIbHBIX MPSAMBIX IIJI0CKOCTHIO
[TapaenpHOCTB TpeX IMpsMBIX. TeopeMa o bubnuoreka [JOK

26 TpEX MapajuIeNbHBIX NPsAMBIX. Teopema o https://m.edso0.ru/88
CKPEIIHBAIOIINXCS TPAMBIX 66eb22
[TapannenbHOe IPOEKTUPOBAHUE.

OcHOBHBIE CBOWMCTBA NapAJIEIBLHOTO bubmorexa I[JOK

27 https://m.eds00.ru/88
poeKTHpoBaHus. M300paxeHne pa3HbIxX 66eh22
buryp B napasuieabHON MPOEKIMU -
lentpanpHas mpoekuus. Yromi ¢ bu6muoreka [JOK

28 COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI https://m.edsoo.ru/88
MEXY IPAMBIMU 66eb22

29 3aga4m Ha JOKa3aTEIbLCTBO U bubmuorexa [{OK
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Hcciaea0oBaHue, CBA3aHHBIC C
PacCIoJIOKECHUEM IIPAMBIX B IIPOCTPAHCTBE

https://m.edsoo.ru/88
66eb22

[ToHATHA: mapauIeIbHOCTD IPSAMOHN U

MJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak bu6muoreka [IOK
30 MapasuIeIbHOCTH MPSAMOU U MIOCKOCTH. https://m.eds00.ru/88
CaoiicTBa napajuieIbHOCTH MPSIMOM U 66eb22
TUIOCKOCTH
I'eomeTpuueckre 3aa4n Ha BEIYMCICHHE U
bubnunoreka LIOK
JI0Ka3aTeIbCTBO, CBS3aHHBIC C
31 . https://m.eds0o.ru/88
NapaJIeIbHOCTBIO TPSMBIX M TUIOCKOCTEH
66eb22
B IIPOCTPAHCTBE
[TocTpoenme ceueHus, TPOXOIAIIECTO Yepes3
JAHHYIO MPSMYIO Ha YEPTEXE U bubsmorexa [IOK
32 . N . https://m.edsoo.ru/88
napajuieTsHOro Ipyroi mpsiMon. Pacuér
; 66eb22
OTHOIICHUN
[TapannenpHast npoeKLHs], IPUMEHEHHE
JUTSI TIOCTPOCHHUS CEYeHUH KyOa u bubmorexa [JOK
33 HapanTeemnena. CroficTsa https://m.eds00.ru/88
P A 66eb22
napasuieNienune1a u IpusMbl
bubnunorexa LIOK
[TapamrensHbIe TI0CKOCTH. [IpHu3HaKH
34 napajyIeIbHOCTH JIBYX TUTOCKOCTEH It fin. 2USLG LGS
P ABYE 66622
Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTH, TIPOXO/ISIIIIeiH bubmorexa HOK
35 ’ . https://m.eds00.ru/88
4yepe3 TOUKY, He MPUHATISKAITYIO TaHHOM 66eh22
TUIOCKOCTH | CTIEICTBUS U3 HEE
N .. but6mmoreka [IOK
CBolicTBa mapauieIbHBIX TIOCKOCTEH: O
36 https://m.edsoo.ru/88

MapajuIeIbHOCTU MPSIMBIX IepeceueHust

66eb22
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[IPU NIEPECEUEHUH JIBYX MapaljiesIbHbIX
MIJIOCKOCTEH TpeThei

CBoiicTBa mapaienbHbIX MIIOCKOCTEH: 00

OTpEe3Kax NapalyIeIbHBIX MPSIMBIX, bu6muoreka [IOK
37 3aKIIIOYEHHBIX MEXAY NTapalIeIbHBIMU https://m.edsoo.ru/88
IIOCKOCTSMHU; O IIEPECEUEHUH TIPAMOI C 66eb22
JBYMsI TAPAIIEIbHBIMU TIOCKOCTSIMH
bubmnoreka IIOK
ITorTOopenue: Teopema Iludaropa Ha
38 P P Parop https://m.eds00.ru/88
TJIOCKOCTH 66eb22
) bubmnoreka IIOK
[ToBTOpEHKE: TPUTOHOMETPHS
39 https://m.edsoo.ru/88
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA 66eh22
CaoiicTBa Ky0a U IPSIMOYTOJILHOTO bubmorexa HOK
40 https://m.edso0.ru/88
napajuiejaenunena 66eh22
Brrancnenue JnH OTPE3KOB B KyOe U bubmorexa I[JOK
41 https://m.edso0.ru/88
MPSIMOYTOJIBHOM MapajuieJenumnee 66eh22
[TepneHAMKYIAPHOCTH MPSIMOU U
P yp P bubmuorexa [{OK
miockocTH. [Ipru3Hak
42 . https://m.edso0.ru/88
MEePIEHINKYISIPHOCTH TIPSIMOM 1 66eh22
TJTIOCKOCTH =
IMeprieH UK YIIPHOCTE OPSIMON U
b yUp P bubmuorexa [{OK
miockocTH. [Ipru3Hak
43 . https://m.eds00.ru/88
MEePIEHINKYISIPHOCTH TIPSIMOH 1 66eh22
TJTIOCKOCTH =
44 Teopema o CylecTBOBaHUU U bubnmoreka [JOK

€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH

https://m.eds00.ru/88
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yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISAPHON K IITOCKOCTH

66eb22

IInockoctu n NEPNCHANUKYJISAPHBIC UM

bubnunoreka LIOK

45 https://m.eds00.ru/88
IpsiMble B MHOTOTPaHHHUKAX 66eh22
[110CcKOCTH U EPIEHIUKYISIPHbIE UM bubmorexa OK
46 P Y2Ip https://m.eds00.ru/88
IpsiMble B MHOTOTPaHHHUKAX 66eh22
[leprieHauKymsIp U HAKJIOHHASL. bubnmnoreka [HOK
47 [TocTpoeHune neprneHuKyIsipa U3 TOYKU Ha https://m.edsoo.ru/88
IPSMYIO 66eb22
[lepneHaAuKyIsIp ¥ HAKJIOHHASA. bubmuoreka [IOK
48 [TocTpoeHue neprneHuKyIsipa U3 TOYKU Ha https://m.edsoo.ru/88
IPSMYIO 66eb22
Teopema o Tp€x nmepneHAUKYISIpax bubmorexa HOK
49 ( 5 ) Y https://m.eds00.ru/88
npsiMasi 1 oopaTHast 66eh22
Teopema o Tp€x nmepneHaUKYISIpax bubmorexa LOK
50 ( P g p) P https://m.edso00.ru/88
npsiMasi 1 oopaTtHas 66eb22
VYTroa MeXIy CKpeIUBaIOIIMUCS Bubmuorexa LIOK
o1 Y kP https://m.eds00.ru/88
TPSIMBIMU 66eh22
[Touck neprneHIuKyIsapHBIX MPSMBIX € bu6muoreka [JOK
52 MIOMOUIBIO NEPIIEHANKYIIAPHBIX https://m.eds00.ru/88
MIOCKOCTEH 66eb22
but6mmoreka [IOK
53 OpTOroHanbHOE MPOEKTUPOBAHUE https://m.eds00.ru/88

66eb22
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[TocTpoenue ceueHuit kyoa, MPU3MBI,

bubnunorexa LIOK

54 MPaBUIIbHON MUPAMU/IBI C TOMOILIBIO https://m.edsoo.ru/88
OPTOTOHAJILHOW MPOEKIUU 66eb22
[TocTpoenue ceuenuit kyba, MpU3MBI, bubnuotexa [JOK

55 MPaBUIILHON MUPAMU/IBI C TOMOILIBIO https://m.edsoo.ru/88
OPTOTOHAJILHOW MPOEKIUU 66eb22
CumMeTpHs B IPOCTPAHCTBE bu6nuoreka [JOK

56 OTHOCHTEJIBHO IUI0CKOCTH. [ImockocTn https://m.edsoo.ru/88
CUMMETpPHI B MHOTOI'PaHHHKAX 66eb22
[Tpu3Hak neprneHIuKyIIpHOCTH IPSIMON U bubmorexa HOK

> IJIOCKOCTH KaK CJIEJICTBUE CHMMETPUU https. fim ecsuc /88

A P 66eb22
IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér bubmmorexa [IOK

o8 ACCTOSIHUM OT TOYKH JI0 HJ'IOC.KOCTI/I fttps./im.edsoo. uit8
P A 66eb22
IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér bubmorexa [JOK

%9 ACCTOSIHUM OT TOYKH JI0 HJ'IOC.KOCTI/I fttps./im.edsoo. uit8
P A 66eb22
CnocoObl ONyCTUTH MEPIIEHANKYISPHI: bubnuotexa [JOK

60 CUMMETpPHUS, CABUT TOYKHU T10 https://m.eds00.ru/88
napasuieIbHON MPSAMON 66eb22

. . bubnunorexa LIOK
CnBur 1o HenmapaJIeIbHOU MPSIMOH,
61 EMEHEHIE DACCTOSHI https://m.eds00.ru/88
P 66622
Konrponbnas pabdora "B3anmuoe

62 pPacnoioKeHUE NPSIMBIX U TJIOCKOCTEN B

npocTpaHcTae”
bubnunoreka LIOK
63 [ToBTOpeHue: yroyn Mexay NpsMbIMU Ha

https://m.eds00.ru/88
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IIJIOCKOCTH, TPUT'OHOMETPHS B
IIPON3BOJIBHOM TPEYI'OJIBHUKE, TEOpEMA
KOCHHYCOB

66eb22

IIoBTOpEHME: YrOI MEXAY

but6mmoreka [IOK

64 CKPELIMBAOIINMUCS IPSIMBIMU B https://m.edso00.ru/88
MPOCTPAHCTBE 66eb22
bubmnoreka IIOK
['eoMeTpryecKkre METOAbI BHIYMCIICHHS
65 https://m.eds00.ru/88
yria MeXIy MPsIMBIMA B MHOTOTPaHHHKAX
66eb22
JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX bubmmorexa [JOK
66 OB 1 aHHOF.O 1 https://m.eds00.ru/88
YIOB BYTP T 66eh22
. bubmnoreka IIOK
[lepnienqukynspHsie mwiockoctu. CBoiicTBa
67 N https://m.edsoo.ru/88
B3aMMHO TEPIIEHINKYISPHBIX MIIOCKOCTEN
66eb22
[Tpu3HaK nepneHIuKyISPHOCTH
P up P . bubmorexa [JOK
TUTOCKOCTEH; TeopeMa O MPsMOi
68 . https://m.eds00.ru/88
MepecedYeHMs IBYX IJIOCKOCTEH 666h22
MEPICHIUKYISIPHBIX TPEThEH MIOCKOCTH
[IpssMoyTONIBHBIN MTapaieenumnes; Kyo; bu6nuorexa [IOK
69 WU3MEPEHUsI, CBOMCTBA IPSMOYTOJIEHOTO https://m.eds00.ru/88
mapajuieNenunesa 66eb22
bubnunorexa LIOK
TeopeMa 0 rMaroHany NpsMOYTOIBHOTO
70 napajieenuneaa u CIeACTBAE U3 Heé ttps//m.ds00. /88
p a a 66eh22
CrepeoMeTpHuuecKre U IPUKIIATHbIE bu6muoreka [JOK
71 3a/1a4yM, CBSI3aHHBIC CO B3aMHBIM https://m.edso0.ru/88

PacroIOKECHHUEM NIPAMBIX U IINIOCKOCTHU

66eb22
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HOBTOpeHI/ICZ CKpCIIUMBAKOIIHUECA IIPAMBIC,

bubnunorexa LIOK

72 MapaJuiesIbHbIE INIOCKOCTU B CTAaHIAPTHBIX https://m.edsoo.ru/88
MHOI'OrPaHHUKAX 66eb22
[Tapa mapanienbHbIX IOCKOCTEN HA
CKPEIIMBAIOIIUXCS MPAMBIX, PACCTOSIHHE bubmorexa LIOK

73 ’ https://m.eds00.ru/88
MEXy CKPELUBAIOIIUMUCS IPSIMBIMU B 66eh22
MPOCTBIX CUTYAIHSIX

bubmnoreka IIOK
Paccrosinre OT TOUKH J10 TNIOCKOCTH,

4 ACCTOSIHUE OT MPSIMOM JI0 TIOCKOCTH Ittps://m.eds00.ru/88
P PAMOH A 66eb22
Brruucnenue paccTosHU MEXTY bubmuorexa [JOK

75 CKPELIUBAOIIMMHUCS IPSIMBIMHU C https://m.edsoo.ru/88
MIOMOILBIO IEPIEHIUKYISPHON MIIOCKOCTH 66eb22
TpéxrpaHHbId yroia, HEpaBEeHCTBA I
T;)eXl";)aHHLIX ;rerB Ti)opeMa [Mudaropa bubmorexa HOK

76 TEOpPEMbI KOCUH COB' Y CUHYCOB JUIS ’ ttps://m.edso0.u/88

“P y YCOB I 66eb22
TPEXTPAHHOTO yIiia

77 DNIeMeHTHI ChEePUIECKON TeOMETPHH:
reoJIe3NYeCKre JTMHUHN Ha 3eMIie

78 KonTponbhas pabota "Yrisl u
paccrostHus"

o bubnunorexa LIOK
Cucremaru3zanus 3HaHul "MHOTOTpaHHUK
79 O STeMEHTLL" https://m.eds00.ru/88
66eb22
bubnunorexa LIOK
IMupamuna. Bunsl nupamun. IlpasunnHas

80 . paMI/I . A Parti. 2P https://m.eds00.ru/88

pania 66eh22

81 [Ipuzma. Ilpsmas u HaKJIOHHAs IPU3MBL. bubmuotexa [JOK
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[IpaBuiibHas mpu3ma

https://m.edsoo.ru/88
66eb22

[Ipsamoii napauienenunes,

bubnunorexa LIOK

82 . 5 https://m.eds00.ru/88
MPSIMOYTOJIBHBIN Mapaieenume, Ky! 66eh22
Beinykieie MHOrorpanHuku. Teopema bubmorexa OK
83 i Y P P EOP https://m.edsoo.ru/88
wrepa 66ch22
Brinykiieie MHOTOrpanHuku. Teopema bubnmnoreka HOK
84 Oiinepa. [IpaBunbHbIE U OTYNIPAaBUIIbHBIE https://m.eds00.ru/88
MHOTOTPAaHHUKH! 66eb22
85 KoHTtposbHas pabora "MHororpaHHuKu"
[TonsiTHe BEeKTOpa HA TUIOCKOCTH U B bubmorexa LOK
86 P https://m.edso00.ru/88
IPOCTPAHCTBE 66eb22
bu6nuorexa [IOK
87 CymMMa BEKTOpOB https://m.eds00.ru/88
66eb22
bubanoreka LIOK
88 Pa3HocTh BekTOpOB https://m.eds00.ru/88
66eb22
but6mmoreka [IOK
89 [TpaBuiio mapannenenunena https://m.eds00.ru/88
66eb22
but6mmoreka [IOK
90 YMHOKEHNE BEKTOPA HA YHUCIIO https://m.eds00.ru/88
66eb22
01 Pasnosxenune BekTopa mo 6asucy Tpéx bubnmoreka [JOK

BEKTOPOB, HC JICKAIIUX B O,I[HOP'I

https://m.eds00.ru/88
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IIJIOCKOCTHU

66eb22

bubnunoreka LIOK

92 CxkansipHO€ pOU3BEICHUE 1 https://m.edso00.ru/88

66eb22
Beruucnienue yria Mexy BEKTOpaMH B bubmorexa OK
93 & Y P 1 https://m.eds00.ru/88
POCTPAHCTBE 66eh22

bubnuorexa [IOK

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 https://m.edsoo.ru/88
66eb22
bubmuorexa [JOK

95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 https://m.edso00.ru/88
66eb22
bu6nuorexa [IOK

96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 https://m.eds00.ru/88
66eb22
bu6nuorexa [IOK

97 [Ipocreiinme 3a1aqu ¢ BEKTOpaMHu 1 https://m.edso00.ru/88
66eb22

98 O00011IeHNE U CUCTEMATU3AIMS 3HAHUN 1

99 O00011IEHNE U CUCTEMATU3ALMs 3HAHUN 1

100 HToroBast KOHTpOJbHAsA paboTa 1

101 HtoroBast KoHTpoJIbHAs paboTa 1

102 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

«I'eomerpus 10 — 11» xnacc aBropsl JI.C. Atanacss, B.®. byry3os, C.B. Kagomues u ap.), coctaButens bypmucrposa T.A.-M.:

[Tpocsemenue, 202 1r. O0mmecTBO ¢ orpaHnueHHON oTBeTcTBeHHOCThIO "U3narensckuit nentp BEHTAHA-I'PA®"; Akimoneprnoe o01iecTBo
"N3narensctBo [Ipocsemienue";

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA
MeTonnueckre MaTepuabl pacioyIOKEHHbIE Ha calTe

EJVMHOE COAEP)KXAHUE OBUIET'O OBPA30OBAHMUS https://edsoo.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bu6mmoreka [JOK
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