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INOACHUTEJBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  Jorm4yeckoe  MbIIUIEHHE,  (OpMUPYEMOE€  IpU  H3YYEHUHU
OOy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3a/a4, YMEHHME BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEIACTBEHHO
UCITOJIB3YIOTCSL IIPY PELIEHUM 337a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3aJauaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dopMupOBaHUE TMPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (QUrypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dbopMHpoBaHHEe  yYMEHHMS  BJIaJE€Th  OCHOBHBIMM  MOHSATUAMH O
IPOCTPAHCTBEHHBIX (UTrypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMupoBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, (pOpMHUpPOBAHME MOHUMAHUS POJIM AKCUOMATUKH IIPU
IIPOBEICHUH PACCYIKICHUN;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU J0Ka3aTebCTB M alITOPUTMOB
pELIeHUs,, YMEHHUSI UX HPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCMOMATHKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS, HHTEPECca K U3YICHUIO TEOMETPHUH;

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, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICTTMPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJIEIIEH,
MHTEPIIPETALNN TOTyYEHHBIX 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
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeienseTcs He TOJIbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodyeit
MPOrpaMMBbl, pacHpeleNEHHBIM MO ToJaM OOYy4YeHHS, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamannuch HEOJAHOKPATHO. JTO TMO3BOJSET OPraHu30BaTh  OBIAJCHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
COOJTI0/IEHNEM TPUHIIAIIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIONUXCsl, PACIIUPSSL U YIITyOJIsst
e€, 00pasys MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3maTth  ychmoBus i auddepeHnmanud  oOydeHus, IOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOn€HHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyaymied mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
oOuM 1 podecCuoHaTBFHBIM 00Pa30BaAHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHME 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.

B3anmHOE pacnosioKeHuEe TMpsAMBIX B MPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockocth. [lapamienbHO€ W LEHTpPAJIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIABHBIE W MEPHEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoekuus  ¢Gurypsl Ha  IIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbI U MHOTOI'PAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas W yceu€HHas mnupamuabl. CBoiicTBa péGep U OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
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 W TOBEPXHOCTH MPABUIBHON MHUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
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, YMHOXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILIaHApHBIM ~ BekTopaM.  IIpsiMmoyrosibHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTHs: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHYECKas TOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUs1 Ha TUIOCKOCTH. Pa3BépTka mumuHapa u KoHyca. CummeTpus cdepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpallleHuss U MHOrorpaHHukoB. [Ipu3ma, BhucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U €€ JacTen.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAICHUS: CEUCHUS UJIMHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEYCHMM: METOJ CJIEJ0B, METOJ BHYTPEHHETO IPOECKTUPOBAHMUS, METOJ IEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHart B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3E€pPKAIbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSAMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoueayp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOILJIOMY M HAaCTOAILIEMY POCCHUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOUYAs 3ICTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOT0 U 06€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeann30BBIBATH COOCTBEHHBIC JKHU3HECHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl YeIOBEUYECKOW JEsITeNbHOCTH, ITAloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHUBHTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemreHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIMIME  MPOTHBOpEYHEe,  MpolJeMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

MPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IMPOLIECCA, & TaKKE BbIABUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISIBIIATH Je(UIMTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €€ B pa3UyHBIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, 1aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJauH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COINOCTABIIATh CBOM CYXKICHUSA C CYXIACHUAMHU APYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PEIIEHUI C YYETOM HOBOM MH(OpMALUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yjbTaTa pelieHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJa4d, HOPUHUMATh I€Jb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (0O0CykAeHUS, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMHU, CBA3AHHBIMU C  CEUCHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAHKUE (UTYp Ha IJIOCKOCTh, BBIIOJHATh U300paxkeHUs puryp
Ha IIOCKOCTH;

e CTPOWUTH CEUYECHHS]I MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) IIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTBIX O0OBEMHBIX (PUTYp:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE TE€OMETPUYECKHUX BEJIMYUH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BIIEKATh, MpPEOOPa3OBBIBATH W HUHTEPIPETUPOBATH HMH(POPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEelIeHHs] MaTeMaTH4ecku  chopMyarpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
HNOHATUH M TEOpeM, amnmapara aiareOpbl, pelaTh MPaKTUYECKHE 3aJauH,
CBSI3aHHBIE C HAXOKJIECHUEM F'€OMETPUUYECKUX BEIUYHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOH U c(epruyeckor MOBEPXHOCTIAMH, OOBSICHATH CIIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOJIOKeHUE c(hephl U MITIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSIMU, CBS3aHHBIMU C KOMOWHAIIUSIMU TeIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKU /O IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXO/SLIUE YEPE3 BEPILINHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, OPEANOJIAralluX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTH4eCKu  CPOPMYJIUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHSI FEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrmseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUeE, O606H.[€Hlfe " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHME, 0606HICHI:I€ " 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
(1)
Jl:;n Tema ypoxka Beero Kontposbubie IIpakTnueckue fI[:yT:eHnﬂ :)I;I[()l;l;z?;fenbnme
padoTbI padoThbI pecypenr

OcHoBHbIE NpaBUJIa U300paXKEeHUs Ha

1 PHEYHICE IUTOCKOCTH, HapalICIbHbIX 1 https://m.eds00.ru/588c85b2
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
[ToHATHS cTEpeoMeTpHUH: TOUKa,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.

2 OCHOBHBIC NpaBILIA H300pakCHILA Ha 1 https://m.edsoo.ru/ddcdafc2
PHUCYHKE IJIOCKOCTH, NapaJljIesIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
[TonsaTus: nepecekaromuecs

3 TUTOCKOCTH, TTEPECEKAIOINeCs psMast 1 https://m.edsoo.ru/eba83d84
U TUIOCKOCTb; MOJIYIPOCTPAHCTBO
[TonsaTus: nepecekaromuecs

4 IIJIOCKOCTH, IEpECEKarouecs npsmas 1 https://m.eds00.ru/76122161
U TUIOCKOCTb; IOJYIIPOCTPAaHCTBO
MHororpaHHuKH, H300paKeHne

5 MIPOCTEUIINX IIPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/db7fa53e
¢buryp, HeCyIEeCTBYIOIINX 0OBEKTOB

6 MuororpariHit, Hsobpaeie 1 https://m.edso0.ru/4284be8b

MIPOCTEUIINX TPOCTPAHCTBEHHBIX



https://m.edsoo.ru/588c85b2
https://m.edsoo.ru/ddcdafc2
https://m.edsoo.ru/eba83d84
https://m.edsoo.ru/76122161
https://m.edsoo.ru/db7fa53e
https://m.edsoo.ru/4284be8b

¢buryp, HeCyImeCTBYIOIMX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

https://m.edsoo.ru/c2bed9c5

https://m.edsoo.ru/f24c9d86

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus u3 Hux. CrocoOsl 3a1aHust
MPSIMBIX | IJTOCKOCTEH B
npoctpancTBe. O003HAUEHUS MTPSAMBIX
H TIJIOCKOCTEH

https://m.edsoo.ru/db11b7fd

10

11

12

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IPU3MBbI, KOTOPBIE TIPOXOIAT
yepe3 ux péopa. M3obpaxenue
MePeCceUCHUs MOTyUYCHHBIX
iockocteil. PackpamBanue
MOCTPOSHHBIX CEUECHUH Pa3HBIMU
[[BETAMU

N300pakeHne ceueHni MMpaMuIbL,
Ky0a 1 IpU3MBbI, KOTOPBIE TIPOXOIST
yepes ux péopa. M3obpaxenue
nepecedeHus MOTyYeHHBIX
IJI0CKOCTeN. PackpammBanue
IMOCTPOCHHBIX ceueHu Pa3sHbBIMU
IBETaAaMHU

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3Mbl, KOTOPBIE POXOJIAT
yepe3 ux péopa. M3obpaxenue
MEPECCUCHUA MOJTYUCHHBIX
II0cKoCTel. PackpammBanue

https://m.edsoo.ru/b5dd926b

https://m.edsoo.ru/14ca712c

https://m.edsoo.ru/b2618cce



https://m.edsoo.ru/c2bed9c5
https://m.edsoo.ru/f24c9d86
https://m.edsoo.ru/db11b7fd
https://m.edsoo.ru/b5dd926b
https://m.edsoo.ru/14ca712c
https://m.edsoo.ru/b2618cce

MMOCTPOEHHBIX CEUCHUN Pa3HBIMU
IIBETaMH

13

N300pakeHne ceueHuil mupaMupl,
Ky0a U IPU3MBbI, KOTOPBIC TPOXOJISAT
gyepes ux péopa. M3obpaxenue
nepeceyeHus OTyYSCHHBIX
IJIocKocTeil. PackpammBanue
MOCTPOCHHBIX CCUCHHUH PA3HBIMU
[[BETAMHU

https://m.edsoo.ru/9cf3b9bf

14

Merton cnenoB 1yt TOCTPOCHUS
CEUYEeHUU

https://m.edsoo.ru/1b2f91f7

15

16

17

18

Mertopa cieoB /Ui HOCTPOCHUS
ceueHuil. CBoiiCTBa nepeceueHuit
MPSAMBIX U IJIOCKOCTEN

Mertopa cieoB /Ui HOCTPOCHUS
ceueHuii. CBOICTBaA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

ITocTpoenue ceuenuii B nupamue,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co31aHne BBIHOCHBIX YepTexen U
3aIlUCh 1IAroB MOCTPOEHUS

[ToctpoeHue ceueHuit B nupamue,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3aHne BBIHOCHBIX YepTexen U
3aIUCh IIAroB MOCTPOEHUS

https://m.edsoo.ru/1844a2e4

https://m.edsoo.ru/a9d15d32

https://m.edsoo.ru/4c4216e9

https://m.edsoo.ru/57e2e351

19

[TocTpoeHne ceuenuii B mupamMue,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co3aHue BBIHOCHBIX YepTexen U
3aIUCh IIAroB MOCTPOEHUS

https://m.edsoo.ru/4fcbfc2f



https://m.edsoo.ru/9cf3b9bf
https://m.edsoo.ru/1b2f91f7
https://m.edsoo.ru/1844a2e4
https://m.edsoo.ru/a9d15d32
https://m.edsoo.ru/4c4216e9
https://m.edsoo.ru/57e2e351
https://m.edsoo.ru/4fcbfc2f

20

ITocTpoeHue ceuenuil B nupamMu/e,
KyOe 1o TpéM Toukam Ha péopax.
Co3aHnue BEIHOCHBIX YEpTEXKEN U
3aMuch IIaroB MOCTPOCHUS

https://m.edsoo.ru/c5abbc54

21

[ToBTOpenue nnanumerpun: Teopema
0 MPONOPLUOHATBHBIX OTPE3KaAX.
[Tonobue TpeyroabHUKOB

https://m.edsoo.ru/7d1fb4c8

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B cCUCHUSIX HA
BBIHOCHBIX 4yepTexax. Mcropus
Pa3BUTHUS TUIAHUMETPHUH U
CTEpPEOMETPUHU

https://m.edsoo.ru/c5a497c4

23

24

25

Kontponbnas pabora "Akcruombl
crepeomerpun. Ceuenuns"

B3auMHoe pacnosioxkeHue npsMbIX B
npoctpancTse. CKpenBaronmecs
npsmsle. [Ipusnaku
CKpCHIUBAIOINXCA IPSAMBIX.
[TapamiensHble npsiMBbIE B
MIPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBaHUH U
€AMHCTBEHHOCTH IPSIMOU
MapajuIeIbHON TaHHOW IIPSIMOM,
MPOXOISIIECH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKAIlleH Ha
JTaHHOM npsmoi. Jlemma o
[IEPECCUCHUH MapAIUICIIBHBIX MPIMBIX
IIJIOCKOCTBIO

https://m.edsoo.ru/a6ae516e

https://m.edsoo.ru/chfb4984

https://m.edsoo.ru/ac45fd6f

26

[TapamrensHOCTB TPEX NPSIMBIX.

https://m.edsoo.ru/5allad49



https://m.edsoo.ru/c5abbc54
https://m.edsoo.ru/7d1fb4c8
https://m.edsoo.ru/c5a497c4
https://m.edsoo.ru/a6ae516e
https://m.edsoo.ru/cbfb4984
https://m.edsoo.ru/ac45fd6f
https://m.edsoo.ru/5a11ad49

Teopema 0 TpEX mapamieabHbIX
npsameiX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannenpHOE POEKTUPOBAHUE.
OcHOBHBIE CBOICTBA MapaJlJIEILHOTO
npoektupoBanus. M3o00pakenue
pasHbIX (GUTYp B MapayIeabHON
MIPOEKIINU

https://m.edsoo.ru/f275db49

28

[HenTpansHas npoekuus. Yrou ¢
COHAIPABJIICHHBIMUA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

https://m.edsoo.ru/7ca4fa2f

29

30

3agaun Ha JOKa3aTeabCTBO U
UCCIIEIOBaHKE, CBSI3aHHBIE C
PacroI0KEHUEM MPSMBIX B
IIPOCTPAHCTBE

[ToHsATHA: MapauIeIBHOCTD PSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH NPSIMOU U
miockoctu. CBoiicTBa
MapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/53ab7cfd

https://m.edsoo.ru/1737fd63

31

I'eomeTpuueckue 3anaun Ha
BBIYMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIE C [TAPAIETBHOCTHIO
MPSIMBIX U IJTIOCKOCTEN B
MIPOCTPAHCTBE

https://m.edsoo.ru/e8e1391a

32

[TocTpoenue ceuenust, MpOXOIAIIETO
yepes IaHHYI0 MPSMYIO Ha YEPTEXKE U
MapayIeIbHOIO IPYTrOM MPSMOiA.

https://m.edsoo.ru/49ffaffl



https://m.edsoo.ru/f275db49
https://m.edsoo.ru/7ca4fa2f
https://m.edsoo.ru/53ab7cfd
https://m.edsoo.ru/1737fd63
https://m.edsoo.ru/e8e1391a
https://m.edsoo.ru/49ffaff1

PacuéT oTHOILIEHUN

33

[MapannenbHas mpoeKus,
MPUMEHEHHE IS TIOCTPOCHUS
ceueHMii Ky0a U mapajuiesenumnesa.
CaoiicTBa napasienenurnena u
MIPU3MBI

https://m.edsoo.ru/ac13686d

34

35

36

37

[TapannenpHbIE IITOCKOCTH.
IIpu3Haku napajienbHOCTH IBYX
IJIOCKOCTEN

Teopema o mapanienbHOCTH U
€TMHCTBEHHOCTH MJIOCKOCTH,
MPOXOASAIICH uepe3 TOUKY, HE
MPUHAJICIKALLYIO TAHHOMN TIJI0OCKOCTH
M CIIACTBHUS U3 HEE

CBoiicTBa napamiebHbIX
IJIOCKOCTEH: 0 mapajuIeIbHOCTU
MPSIMBIX MEpEeCcEeYeHUs TPU
MepeceyeH ! JIByX MapaijiesbHbIX
IIJIOCKOCTEMN TPEThen

CaolicTBa napauienbHbIX
IUIOCKOCTEH: 00 OTpe3kax
MapaJuIeIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXKIY
MapajuIeIbHBIMU TUIOCKOCTAMM; O
IIEPECEUECHUH IPSIMOU C IBYMS
MapajuIeIbHBIMU TUIOCKOCTSMHU

https://m.edso0.ru/b936e992

https://m.edsoo.ru/6be9fbea

https://m.edsoo.ru/6c42af37

https://m.edsoo.ru/e157c6f7

38

39

[ToBTopenue: reopema [Tudaropa Ha
TUTOCKOCTH

HOBTOpCHI/ICZ TPUTOHOMCTPUA

https://m.edso0.ru/9ccc55d3

https://m.edsoo.ru/e6¢98c7c



https://m.edsoo.ru/ac13686d
https://m.edsoo.ru/b936e992
https://m.edsoo.ru/6be9fbea
https://m.edsoo.ru/6c42af37
https://m.edsoo.ru/e157c6f7
https://m.edsoo.ru/9ccc55d3
https://m.edsoo.ru/e6c98c7c

MpsAMOYT'OJIbHOT'O TPCYTOJIbHHUKA

40

41

CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuiesienuneaa

Brruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJILHOM Tapasiesenure e

https://m.edsoo.ru/99d56dab

https://m.edsoo.ru/5b1bb69d

42

[lepnieH IUKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
NEPIECHIUKYJIAPHOCTU IPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/5682d452

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTH IIPSAMOH U
IJIOCKOCTH

https://m.edsoo.ru/59fccc75

44

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHIUKYISIPHON
K IUIOCKOCTHU

https://m.edso0.ru/c93542b5

45

46

[ImockocTH U nepreHINKYIIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

https://m.edsoo.ru/62fc55e3

https://m.edsoo.ru/76464a93

47

[lepnieHiuKynsp 1 HAKJIOHHAS.
ITocTpoenue neprneHuKysapa u3
TOYKH Ha MPSIMYIO

https://m.eds00.ru/818779e7

48

[lepnieHuKynsIp M HAKIOHHAS.
[TocTpoeHne nepneHuKyIIsIpa us
TOYKH Ha MPSIMYIO

https://m.eds00.ru/bh9366929



https://m.edsoo.ru/99d56dab
https://m.edsoo.ru/5b1bb69d
https://m.edsoo.ru/5682d452
https://m.edsoo.ru/59fccc75
https://m.edsoo.ru/c93542b5
https://m.edsoo.ru/62fc55e3
https://m.edsoo.ru/76464a93
https://m.edsoo.ru/818779e7
https://m.edsoo.ru/b9366929

49

TeopeMa 0 TpEX NepHeHANKYIIApax
(npsimast u oOpaTHas)

https://m.edsoo.ru/13ca2779

50

51

TeopeMa o TpEX NepHeHANKYIApax
(mpsimast u oOpaTHasi)

VYros Mexy CKpeLMBarOIIUMUCS
HPSIMBIMU

https://m.edsoo.ru/7e55435e

https://m.edsoo.ru/4d5fb41d

52

[Touck neprieHIuKyASIPHBIX TPSIMBIX C
MTOMOIIIBIO TIEPTICHUKYJISIPHBIX
IJIOCKOCTEH

https://m.edsoo.ru/9eceb7da

53

54

55

OpToroHanbHOE IPOEKTUPOBAHUE

[Toctpoenue ceuenunii Kyoa, MpU3MBI,
MPaBWJIbHOM MHPaMUbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKITNH

[TocTpoenne ceueHuit Kyoa, IpU3MBI,
NPaBUJILHON MUPAMHJIBI C TOMOIIBIO
OPTOrOHAJILHOW MPOEKINU

https://m.edsoo.ru/c82fe87¢c

https://m.edsoo.ru/fc377c51

https://m.edsoo.ru/56c8faa4

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[ImockocTn cummeTpuil B
MHOTOTpaHHUKAX

https://m.edsoo.ru/bal7c527

57

[Ipu3Hak nepneHauKyJISpHOCTH
MPAMON U TJIOCKOCTH KakK CIIEJCTBUE
CUMMETpUU

https://m.edsoo.ru/3b72c654

58

59

[IpaBUnbHBIE MHOTOTPAaHHUKH.
Pacuér paccTostHuii OT TOUKH 10
IUIOCKOCTH

IIpaBUIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTosgHM OT TOUKH 10

https://m.edso0.ru/2ae86¢5b

https://m.edsoo.ru/b33d2119



https://m.edsoo.ru/13ca2779
https://m.edsoo.ru/7e55435e
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IIIIOCKOCTH

60

61

Crioco0sl OMyCTUTH
NEPIEHIUKYIIAPBl: CHMMETPHS, CIBUT
TOYKH I10 NapaJuIeIbHON IIPSAMOM
CaBur no HenapauieIbHOW MpsiMOH,
M3MEHEHUE PACCTOSHUN

https://m.edsoo.ru/ch1b137c

https://m.edsoo.ru/2625aldb

62

Konrponsnas padora "B3anmuoe
pacrojoKeHue MPSMbIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

https://m.edsoo.ru/b5bc8eec

63

[ToBTOpEHME: Yyroy Mexay NpsSMbIMU
HAa IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

https://m.edsoo.ru/6f93bcdf

64

65

66

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
MIPOCTPAHCTBE

FCOMCTpI/I‘ICCKI/IC MCTObI
BBIUHUCIICHUSA yIJIa MCXKAY IIPAMBIMU B
MHOT'OrpaHHUKax

JIByrpanHssbiil yroa. CBOMCTBO
JIMHENHBIX YIIIOB IBYTPAHHOIO yria

https://m.edsoo.ru/15e4fecc

https://m.edsoo.ru/7dec35ee

https://m.edso00.ru/3922fc23

67

[TeprieHIUKYISIPHBIC TIIOCKOCTH.
CBoiicTBa B3aMHO
MEPIEeHIUKYISIPHBIX TUIOCKOCTEN

https://m.edsoo.ru/6blaa76d

68

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa 0 MPSAMOn
MepeCceUeHMs IBYX MIOCKOCTEN

MEPIEHIUKYISIPHBIX TPEThEU

https://m.edsoo.ru/16c95c3a



https://m.edsoo.ru/cb1b137c
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https://m.edsoo.ru/6f93bcdf
https://m.edsoo.ru/15e4fecc
https://m.edsoo.ru/7dec35ee
https://m.edsoo.ru/3922fc23
https://m.edsoo.ru/6b1aa76d
https://m.edsoo.ru/16c95c3a

IIIIOCKOCTH

69

70

71

[IpssMoyrosbHBIN NTapauieenune/;
KyO; u3MepeHusi, CBOiicTBa
IIPSIMOYTOJIBHOT'O NIapaJuleIenuneia

Teopema o nuaroHaiu
MPSAMOYTOJIbHOTO TMapajuiesienuIeia u
CJIeCTBHE U3 HEe

CrepeoMeTpuyecKre U MPUKIATHbIC
3aJlauM, CBSA3aHHbBIC CO B3AUMHBIM
PaCTOIOKEHUEM MPSMBIX U
TJIOCKOCTH

https://m.edsoo.ru/52c88814

https://m.edsoo.ru/d47cac87

https://m.edsoo.ru/6e119e38

72

[ToBTOpEHME: CKpEMBAOIINECS
IIpsIMbIE, MapaJUIEIbHbIE INIOCKOCTH B
CTaHJapPTHBIX MHOTOI'PaHHUKAX

https://m.edso0.ru/1144c324

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX,
paccTosiHuEe MEXY
CKPEUIMBAIOIIMMHUCS IPSIMBIMH B
MPOCTBIX CUTYaLUSIX

https://m.edsoo.ru/cfca9ebf

74

75

76

PaccrosiHue OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IPsIMOM J0 TIOCKOCTH

Beruncrnenne paccTossHUN MEXKILY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO TEPIEHANKYIISIPHON
IJIOCKOCTH

TpéXrpaHHblii yroi, HEpaBeHCTBa s
TpeXTpaHHBIX yIioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U

https://m.edsoo.ru/b9a387c8

https://m.edsoo.ru/fc762dd4

https://m.edsoo.ru/6e34b31e
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CHUHYCOB JUISl TPEXTPAHHOIO yIJIa

DneMeHTHI CPePUIECKON TeOMETPHH:

77 1 https://m.edsoo.ru/82ba2777
reo/Ie3nyecKue JMHUN Ha 3emIie
K 6ota "y
78 OtTp OHBH?I paboTa T IR I 1 https://m.edso00.ru/69a7d942
paccTosHus
C o
79 - ACTEMATHEAIUDL SHAHIH . 1 https://m.edsoo.ru/dd1173e8
MHOTOrpaHHHK U €T0 3JeMEHTHI
IT .B .
80 HbaniLia. BHABT MPaMia 1 https://m.edsoo.ru/51ff5abc
[IpaBunbHas nupamuia
IT T
81 PH3MA. 2 PAMAT I HATJIORHAA 1 https://m.edso0.ru/68bb5bec
npusmsl. [IpaBunbHas npusma
[IpssmMoit napaymenenunen,
82 MIPSIMOYTOJIBHBIN TTapajuIeICUIIE], 1 https://m.edsoo.ru/8515ba52
KyO
B .T
83 IZIHyKHHe MHOTOTPATTHIIH. L copema 1 https://m.eds00.ru/86151552
Ditnepa
Beinykisie MHOrorpannuku. Teopema
84 Olinepa. IIpaBunpHbIe 1 1 https://m.edsoo.ru/624c65e7
MOJTYIIPABUIIbHBIE MHOTOTPAHHUKHU
K 0
85 " OHTPOJIbHA pa ,(,)Ta 1 https://m.edso0.ru/9ac392c8
MHororpanHuku
I1
86 OHITHE BEICTOPA 1A MIOCKOCTH H B 1 https://m.edsoo.ru/b744c9ec
MPOCTPAHCTBE
87 CymMma BEKTOpOB 1 https://m.edsoo.ru/29ad6e37
88 Pa3zHocTh BekTOpOB 1 https://m.edsoo.ru/dal62dbc
89 [IpaBuiio napamenenunena 1 https://m.edsoo.ru/a8b5abla
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/2a5d2dcl
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Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1 https://m.edso0.ru/92765464
TUIOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE 1 https://m.edsoo.ru/fd6b44a5
B

93 BIIHCIISHHE yITA MY BEKTOpAMH 1 https://m.edsoo.ru/e634d38a
B IIPOCTPAHCTBE

94 [Ipocreiimme 3ama4un ¢ BEKTOpaMH 1 https://m.edsoo.ru/3d5b22ec

95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHU 1 https://m.edsoo.ru/6b87c2da

96 [Ipocreiimme 3a1aun ¢ BEKTOpaMH 1 https://m.edsoo.ru/b9b6d54f

97 [Ipocreiimme 3aaa4u ¢ BEKTOpaMHU 1 https://m.edsoo.ru/24e7b226

000

98 Oto HvleHHe 1 CHETEMATHSAtITE 1 https://m.edso00.ru/22247c8c
3HaHUH
O06o001IeHre U cCHCTeMaTH3aIs

99 . 1 https://m.edsoo.ru/eb16c6la
3HAHUU

100 HroroBast koHTpoIbHAs paboTa https://m.edsoo.ru/eca25dd6

101 Hrorosas koHTpOIBHAS paboTa https://m.edso0.ru/13be7183

102 O606erHHe 1 CHCTEMATH3ATI 1 https://m.edso0.ru/c8863892
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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https://m.edsoo.ru/13be7183
https://m.edsoo.ru/c8863892

11 KJIACC

KosunyecTBo 4acos DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsl

[ToBTOopenue Temol "KooparHaTel

1 BEKTOpa Ha IJIOCKOCTH U B 1 https://m.edsoo.ru/c7ce9c2f
npocrpaHcrae”
[ToBTOopenue Tembl "CkansipHoe

2 P " P 1 https://m.eds00.ru/49d29f46
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpenue Temsl "Borunicienue

3 yriia MEXy BEKTOPaMH B 1 https://m.edsoo.ru/ecb2a824
npocrpaHcrae”
[ToBTOpeHue TeMbl "YpaBHeHME

4 MPSIMOM, IPOXOSIIEN Yepes3 ABe 1 https://m.edsoo.ru/7a5e9713
TOYKH"
VYpaBHEHHE MIIOCKOCTH, HOPMaJb,

5 P P 1 https://m.edsoo.ru/24171bae
ypaBHEHUE TJIOCKOCTH B OTpe3Kax
VpaBHEHUE IIJIOCKOCTH, HOPMAlb,

6 P P 1 https://m.edsoo.ru/dec14c37
ypaBHEHUE TIOCKOCTH B OTpe3Kax

7 BekropHoe nmpousBeneHue 1 https://m.edsoo.ru/de683aaa
JIuHeliHbIC HEPABEHCTBA, JUHEHHOE

8 P 1 https://m.edsoo.ru/f72c7fa9
MporpaMMHUpPOBaHUE
JImHeitHpIe HepaBEHCTBA, TNHEHHOE

9 P 1 https://m.edsoo.ru/d21cf6ee
MpOTrpaMMHUPOBAHUE
AHaIUTUYECKHE METO/IbI pacuéTa

10 ARLP 1 https://m.edsoo.ru/d1fa9d71

yrila MeX1y NPSMBIMHA B



https://m.edsoo.ru/c7ce9c2f
https://m.edsoo.ru/49d29f46
https://m.edsoo.ru/ecb2a824
https://m.edsoo.ru/7a5e9713
https://m.edsoo.ru/24171bae
https://m.edsoo.ru/dec14c37
https://m.edsoo.ru/de683aaa
https://m.edsoo.ru/f72c7fa9
https://m.edsoo.ru/d21cf6ee
https://m.edsoo.ru/d1fa9d71

MHOTI'OrpaHHUKax

AHanmuTnyeckue METOAbI pacqéTa

11 yria MeXIy IJI0CKOCTSMU B https://m.edsoo.ru/fe24d456
MHOTOTpaHHUKAX
dopmyna pacCTOSIHUSA OT TOUKH JI0

12 pMyTa p A https://m.edsoo.ru/5b56823d
IJIOCKOCTH B KOOPJIMHATAX
HaxoxxneHnue paccTosIHUI OT TOUKHA

13 A P https://m.edsoo.ru/9ef42fa7
JI0 TUTOCKOCTH B KyOe
Haxoxnenue paccTossHUM OT TOUKHU

14 JI0 TUTIOCKOCTH B TIPaBUIIbHOM https://m.edsoo.ru/25bclef2
UpaMuIe
KonTtponsHasa pabora

15 " P P " https://m.edsoo.ru/1f7ea33f

AHaTMTHYECKAsT TEOMETPHS

CeuyeHust MHOTOT'PAaHHUKOB:

16 P https://m.edsoo.ru/416bc79c
CTaHJapTHBIC MHOTOTPAHHUKHU
CeueHrss MHOIOIPAHHHUKOB: METO

17 P A https://m.edsoo.ru/1273ffh9
CIIEIOB
CeueHnsi MHOTOTPaHHUKOB:

18 CTaHJapTHbIE TIIOCKOCTH, https://m.edsoo.ru/a2cd38a4
MepeceYeHUs MPSMBIX U TUIOCKOCTEH
[NapamiensHble IPSIMBIE U

19 P P https://m.eds00.ru/e4b889fd
TJIOCKOCTH: TapaiielbHbIe CeUeHUs
ITapamnensHbie IpsIMEIE U

20 P p . https://m.edsoo.ru/b12282ed
TJIOCKOCTH: pacdET OTHOIICHHMA
[TapannensHbie MpsMBbIC U

21 IJIOCKOCTH: YIJIBI MEKIY https://m.edsoo.ru/bd78ac3a
CKPEIIHUBAOIIUMUCS TIPSIMBIMHU

22 IlepneHIuKynsApHBIE IPSIMBIE U https://m.eds00.ru/f767e671



https://m.edsoo.ru/fe24d456
https://m.edsoo.ru/5b56823d
https://m.edsoo.ru/9ef42fa7
https://m.edsoo.ru/25bc1ef2
https://m.edsoo.ru/1f7ea33f
https://m.edsoo.ru/416bc79c
https://m.edsoo.ru/1273ffb9
https://m.edsoo.ru/a2cd38a4
https://m.edsoo.ru/e4b889fd
https://m.edsoo.ru/b12282ed
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https://m.edsoo.ru/f767e671

IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHUH
MHOTOTPaHHUKOB

23

[lepnieHiuKynspHBIE IPSIMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
HEPIICHIUKYIIApax

https://m.edso0.ru/9392d44f

24

25

26

[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHHUKAX

[ToBTOpEHue: oA
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TIomaaen, COoOpakeHHs OT00MS
[ToBTOpeHue: miomamm
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
ionaaen, cooopaxeHust moao0ous

https://m.edsoo.ru/6e7bf7cl

https://m.edsoo.ru/9baad726

https://m.edsoo.ru/d633eedb

27

[ToBTOpenue: momanu
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moao0ous

https://m.edsoo.ru/fc911a8e

28

IImomann ceuenuii
MHOTOTPaHHUKOB: TUTOIIA T
MMOBEPXHOCTEM, pa3pe3aHus Ha YacTH,
cO00pakeHUsI MOA00HS

https://m.edsoo.ru/d81cea87

29

IImomann ceuenuii
MHOTOTPaHHUKOB: TUIOIIAINA
MMOBEPXHOCTEN, pa3pe3aHus Ha 4acTH,
COOOpaKeHHsI TIOTOOMS

https://m.eds00.ru/83b98d39

30

Konrponsnas pabdora "[loBropenue:

https://m.edsoo.ru/d2658ebd



https://m.edsoo.ru/9392d44f
https://m.edsoo.ru/6e7bf7c1
https://m.edsoo.ru/9baad726
https://m.edsoo.ru/d633eedb
https://m.edsoo.ru/fc911a8e
https://m.edsoo.ru/d81cea87
https://m.edsoo.ru/83b98d39
https://m.edsoo.ru/d2658ebd

MHOT'OTPaHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

31

32

O05BéM Tenra. O0beM
MPSIMOYTOJIBHOTO MapasuIeyenuIe/ia

3amaun 06 yaBoeHUH Kyda, 0
KBaJIpaType Ky0a; 0 TPHCEKIUH yIiia

https://m.edso0.ru/826e23fb

https://m.edsoo.ru/522e867e

33

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO MapajuieyIeuIe/a

https://m.edsoo.ru/2667e6de

34

[TpuknaaHbie 3314, CBSI3aHHBIC C
BBIUHUCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO MapasuIeyenuie/ia

https://m.edsoo.ru/41398a71

35

36

OO6BEM IIPSIMOI TTPU3MBI
CrepeomeTpuueckue 3a1aum,
CBSI3aHHBIE C BHIYHCICHUEM 00BbEMOB
MIPSAAMOY IIPU3MBI

https://m.edsoo.ru/ala4466b

https://m.edsoo.ru/lee258f4

37

38

39

40

[TpuknaaHble 3aa9M, CBSI3aHHBIE C
00BEMOM MPSIMON MTPU3MBI

Brruncnenme o0bEMOB Tel ¢
TIOMOIIBIO OITPENEITIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
IIPU3MBI

Brrunciienne 00bEMOB TEII €
MIOMOIIIBIO ONPEIETEHHOTO
uHaTerpana. O0pEM TupamMuabl
dopmyna 06bEMa MUPaAMUIBL.
OTtHoleHNEe 00bEMOB TUPAMU] C
O0IIKM YTTIOM

https://m.edsoo.ru/5b64ebdb

https://m.edsoo.ru/ca7dbf2d

https://m.edsoo.ru/c4e2e5c6

https://m.edso0.ru/91672d2f



https://m.edsoo.ru/826e23fb
https://m.edsoo.ru/522e867e
https://m.edsoo.ru/2667e6de
https://m.edsoo.ru/41398a71
https://m.edsoo.ru/a1a4466b
https://m.edsoo.ru/1ee258f4
https://m.edsoo.ru/5b64ebdb
https://m.edsoo.ru/ca7dbf2d
https://m.edsoo.ru/c4e2e5c6
https://m.edsoo.ru/91672d2f

41

®opmyna 00bEMa MUPAMHUIBL.
OTtHolieHHuEe 00BEMOB TUPAMHU]T C
00IIUM yTIIOM

https://m.edsoo.ru/5bcdeb66

42

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BbEMAMU HAKIIOHHOM
MIPU3MBI

https://m.edsoo.ru/cfbc984c

43

44

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00bEMaMU TUPAMU/IBI

HpI/IKJ'IaI[HHe 3aJa4iu I10 TCMC

"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM HAKJIIOHHOHN TPHU3MBI

https://m.edso0.ru/95db2799

https://m.edsoo.ru/55d4f1b7

45

[IpukitagHeie 3aga4u 10 TEME
"O0BEMBI TeN", CBI3aHHBIC C
00BEMOM TTHPAMU/IBI

https://m.edso00.ru/9d64515e

46

47

48

[Tpumenenne 06bEMOB. Brruncienue
PacCTOsHUSA A0 IUIOCKOCTH

KonrtponsHas padora "O0béM
MHOIOrpaHHHUKa"
[ummaapudeckas TOBEPXHOCTb,
o0pa3yolne UIHHIPHIECKOI
MOBEPXHOCTHU

https://m.edsoo.ru/4e19ech6

https://m.edsoo.ru/db67181c

https://m.edsoo.ru/278d4dfd

49

Hunmuuap. [psamoit kpyroBoi
nunuHAp. [lnomane noBepxHoCcTH
LWIMHIpa

https://m.edsoo.ru/f83ee683

50

51

Konnueckas noBEpXHOCTB,
oOpa3zyromne KOHHIeCKOU
noBepxHoctu. Konyc

Ceuenue KoHycCa MJIOCKOCTHIO,

https://m.edsoo.ru/bcdfefab

https://m.edsoo.ru/2e5a1f29



https://m.edsoo.ru/5bcdeb66
https://m.edsoo.ru/cfbc984c
https://m.edsoo.ru/95db2799
https://m.edsoo.ru/55d4f1b7
https://m.edsoo.ru/9d64515e
https://m.edsoo.ru/4e19ecb6
https://m.edsoo.ru/db67181c
https://m.edsoo.ru/278d4dfd
https://m.edsoo.ru/f83ee683
https://m.edsoo.ru/bcdfefa6
https://m.edsoo.ru/2e5a1f29

MapajieabHOM IJIOCKOCTH
OCHOBaHUs

52

53

Yceuénnslit konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

[Tnomaae 60KOBOM MOBEPXHOCTH H
MTOJTHOW MTOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/475fea2c

https://m.edsoo.ru/9ac1444e

54

[Tnomans 60KOBOI MOBEPXHOCTH U
HOJTHOM IMOBEPXHOCTH KOHYCa

https://m.edso0.ru/1325f3dd

55

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOECHUEM CEYEHUH HUIMHAPA,
KOHYyCa

https://m.edsoo.ru/76844cf2

56

57

58

CrepeoMeTpuuecKkue 3aa4n Ha
JI0Ka3aTeJIbCTBO U BBIYMCIICHHUE,
IIOCTPOECHUEM CEYEHUH LUIMHAPA,
KOHYCa

HpI/IKJ'Ia,I[HLIe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

HpI/IKJ'IaIlHI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

https://m.edsoo.ru/c3a8bde9

https://m.edsoo.ru/d2del3ca

https://m.edso0.ru/3897dad5

59

60

61

Cdepa u map

Ilepeceuenue cepsl 1 1mapa ¢
iockocthio. Kacanue mapa u
cdepbl MIOCKOCThI0. Bua u
n300paxkeHue mapa

Ilepeceuenue ceps! U mapa ¢
iockocTelo. Kacanue mapa u
cdepbl MIOCKOCThI0. Bua u

https://m.edsoo.ru/fb7912b1

https://m.edsoo.ru/c1475e77

https://m.edsoo.ru/af4a7147



https://m.edsoo.ru/475fea2c
https://m.edsoo.ru/9ac1444e
https://m.edsoo.ru/1325f3dd
https://m.edsoo.ru/76844cf2
https://m.edsoo.ru/c3a8bde9
https://m.edsoo.ru/d2de13ca
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n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans cheps
U e€ yacTen

Cummetpus cdepsl U mapa

https://m.edso0.ru/2474h359

https://m.edsoo.ru/c23ec878

64

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOSHUEM UX CCUCHHM
IUIOCKOCTBIO

https://m.edsoo.ru/df97bd97

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO Y BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHUI
IUIOCKOCTBIO

https://m.edsoo.ru/d324ea75

66

67

68

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoil u mapom

IToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaH/IapTHBIE TTOI00MS

Pazauunbie KOM6I/IHaI_[I/II/I TCII
BpallCHUA U MHOTOTPAaHHUKOB

https://m.edsoo.ru/95a815fb

https://m.edsoo.ru/67dda7ee

https://m.edsoo.ru/447414f7

69

3anaun no teme "Tena u
MOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/7f99de3a

70

71

3agaun o teMe "Tena u
ITOBEPXHOCTH BpanieHus"

Konrtponsnas padora "Tena u
MOBEPXHOCTHU BpauieHus"

https://m.edsoo.ru/a97b28ca

https://m.edsoo.ru/e8a547f6

72

0O6vem mumHapa. Teopema 00

https://m.edso0.ru/961d78a8



https://m.edsoo.ru/2474b359
https://m.edsoo.ru/c23ec878
https://m.edsoo.ru/df97bd97
https://m.edsoo.ru/d324ea75
https://m.edsoo.ru/95a815fb
https://m.edsoo.ru/67dda7ee
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00BEME MPSMOTO MIITUHIPA

73

74

Brruncnenmne 06bEMO0B Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpaia. O6bsEM KoHyca

IImomaay OOKOBOU U OJIHOK
MMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/8cf5adc?

https://m.edsoo.ru/172d4f55

75

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCIICHUEM 00BEMOB
WIMHAPA, KOHYyca

https://m.edsoo.ru/29beaf77

76

[IpukitagHeie 3aga4u 10 TEME

"OOBEMBI U IIOMIAIN TTOBEPXHOCTEH

Ter"

https://m.eds00.ru/88d75145

77

OO0BEM mIapa 1 IapoOBOTO CEKTOPA.
Teopema 06 06béMme trapa. [lnomans
cdepsl. CTepeoMeTprudecKue 3a1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1Iapa, mapoBOro CerMeHTa u
IIIAPOBOTO CEKTOpa

https://m.edsoo.ru/e5667d27

78

[IpukitagHele 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM I11apa U TJIOMIAIBI0 CPEPHI.
CoOOTHOIICHUS MEXTY TUTOIIAISIMHI
MOBEPXHOCTEN U 00bEMaMU
MO00HBIX TEJ

https://m.edsoo.ru/5efcff8e

79

[TogoOHEbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mogo0muu.
CrepeomMeTpuueckre 3aaauu,
CBSI3aHHBIE C BHIYHCIEHUEM 00BbEMOB
TeJ U MJIoHaIel TOBEPXHOCTEMN

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



https://m.edsoo.ru/8cf5adc7
https://m.edsoo.ru/172d4f55
https://m.edsoo.ru/29beaf77
https://m.edsoo.ru/88d75145
https://m.edsoo.ru/e5667d27
https://m.edsoo.ru/5efcff8e
https://m.edsoo.ru/26c1eada

80

KonTponbnas pabora "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIBIX

TEI

https://m.edso0.ru/91c864f2

81

JIBUKEHUs IPOCTPAHCTBA.
OtoOpakenusi. J|BmwkeHus: u
paBeHcTBO (puryp. Ob6uue cBoiicTa
JIBUKCHUU

https://m.edsoo.ru/e8d891e8

82

Buapl n1BukeHMI: napaieIbHbIN
MEPEHOC, HEHTPAJIbHASI CUMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT
BOKPYT IIPSIMOM

https://m.edsoo.ru/75255d4b

83

84

[IpeobpazoBanus nomoous. [Ipsmas
u cdepa Ditnepa

['eomerpuueckue 3a1aun Ha
MPUMEHCHHE JIBHKCHHS

https://m.edso0.ru/d168c275

https://m.edsoo.ru/ldaa4342

85

Kontponbnas padota "BekTops! B
npocrpaHncrae”

https://m.edsoo.ru/daeb232d

86

Oo6o06m1aromiee nopropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
cucTeMaTu3als 3HaHuH:
"[lapanienbHOCTh NPSAMBIX U
MJIOCKOCTEH B pocTpaHcTBe"

https://m.edsoo.ru/ff53f867

87

O6o06matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucTeMaTu3aIus 3HaHui: "BexTopsl
B ITpOCTpaHcTBE"

https://m.edso0.ru/89b29e3d



https://m.edsoo.ru/91c864f2
https://m.edsoo.ru/e8d891e8
https://m.edsoo.ru/75255d4b
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88

89

90

91

92

93

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
cuctemaTusanus 3HaHuii: "BekTopbl
B MpocTpaHcTre"

Oo6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
cucremaru3anud 3Hanuii: "O0beM
MHOTOIpaHHUKa"

Oo6o6mraromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cucremaru3anug 3Hanuii: "O0beM
MHOTOIpaHHUKa"

O6o061matomiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucremarusanus 3Hanui: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIIBIX

Ten"

Ob6o06m1aromiee nosropenue 11
MIOHATUI U METOOB Kypca
reomerpun 10-11 xnaccos,
cucremarusanus 3Hanuii: "Ilnomanu
MTOBEPXHOCTH M O0BEMBI KPYTIIBIX

n

TEI

Hrorosas KOHTPOJIbHAsA pa60Ta

https://m.edsoo0.ru/71e78941

https://m.edso0.ru/25f8ecf8

https://m.edso00.ru/68371e98

https://m.edso0.ru/81595c6b

https://m.edsoo0.ru/6d737c4c

https://m.edsoo.ru/5752266a

94

WroroBas koHTpoJsibHAs paboTa

https://m.edsoo.ru/52cc9dal



https://m.edsoo.ru/71e78941
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95

[ToBTOpeHUE, 0600IIeHNE 1
CHCTeMaTH3aIlnsl 3HAHU

https://m.edsoo.ru/ba2b4522

96

Hcropus pa3sBUTHS CTEPEOMETPUN
KaK HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/7fd69e7c

97

98

99

100

101

102

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKu U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

HcTopus pa3BUTHS CTEpEOMETPHH
KaK HayKd U €€ poiib B Pa3BUTHHI
COBPEMEHHBIX WHKEHEPHBIX U
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh
79 [IpuMeHsATh aKCMOMBI CTEPEOMETPHH M CIEICTBUS U3 HHUX IPU PEIICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATHAMU: MAPAJUIETBHOCT M HEPHEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3aUMHOE DPACIOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBaTh MOHATUSMH: JIBYIPaHHBIA YTOJI, TPaHH ABYIPAHHOTO YT,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAHHHK, BBINYKIBIH W HEBBITYKJIbIHA
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, PaBUIIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BBl MHOTOIPAaHHHMKOB (IMpamuaa, MHOpU3Ma,
pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccudunmpoBaTh ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHHUS ISt
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPaHHHUKH, TIPABUJIHHbIC
MHOTOTPaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJICIICITUTIIC IBI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIEI IOCTPOSHUS] CEYCHUI MHOTOTPAHHUKOB, HCIIOIB3YS
' METO/I CIIC/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CII/IOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIECHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
WIA aITOPUTMaM, IPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI IPH
7.12 pEeIICHHH  CTAaHAAPTHBIX MaTeMaTHYeCKHMX 3aJad Ha  BBIYHCIICHUE
pacCTOAHUN MEXIy ABYMs TOYKAMH, OT TOUKH 1O NHPSAMOH, OT TOUYKUAO
IUIOCKOCTH, MEX/ly CKPEIMBAOIIUMUCS NPSMBIMU
Pemate 3amaun Ha HaXOXKICHHWE T'€OMETPHUECKMX BEIMYMH MO 00pasiam
713 WIA aIrOpUTMaM, IPUMEHSAS HW3BECTHBIC AHAIUTUYECKHUE METOMABbI IpH

pelIeHNH CTaHAAPTHBIX MaTeMaTUYeCKUX 3a7ady Ha BBIYHCICHHE YIJIOB
MEXYy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma,

7.14 nUpaMuia) ¢ TpUMEHEHUEM (QOpPMYJ, BBIYHCISATH COOTHOIICHHS MEXIY
TUTONIA/ISIMU TTOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATHUAMHU: CHUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh H
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI
W3Bnekarh, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHMOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUTypax, TPEACTaBICHHYIO Ha
yepTexax U pUCyHKaX
[IpumensaTs Teomerpudeckue (GakThl JJIS PEMICHUS CTEPEOMETPUICCKHIX
7.17 3a7a4, MPEANOJaralliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
MPUMCHCHHUS 33JIaHbI B IBHOU (hopMe
718 [IpumensTh TpoCTeillive MpOorpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
' KOMMYHHKAITIOHHBIC CHCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKHX 3a]1ad
719 [TpuBOIUTE TpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHSTh MONMYYCHHBIC 3HAHUS HA MPAKTHUKE: aHAIM3UPOBATH PEabHBIC
CUTYaIlu ¥ MPUMEHSITh U3yUCHHBIC TIOHATHS B TIPOIECCE MOMCKA PEIICHHUSI
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallMd Ha S3bIKE TEOMETPUHU, HCCIEA0BAaTh IMOCTPOCHHBIE MOJAEIHU C
UCIIONIb30BAaHUEM T€OMETPUUYECKUX TOHATUN W TEOpEM, ammapara anreOpsl,
pemiate ~ MpakTUYeCKHe  3aJadd, CBSA3aHHBIE C  HaXOXJICHHUEM
TEOMETPHUECKUX BEITMUNH
11 KIIACC
Kon .
IIpoBepsiemble mpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpOBepPsIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATHIMH: HWIMHIPUYECKAs MOBEPXHOCTh, OOpa3yIoIIne
6.1 MWIMHIPUYECKON TIOBEPXHOCTH, IMIIMHIpP, KOHUYECKas TOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenust (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TN BPALICHHS
6.4 KnaccudunumpoBaTs B3auMHOE pacnosiokeHne chepbl U INIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BhICOTA
6.5 CErMEHTa, IIApOBOH €O, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI081, IIIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH TN  BpaIICHUS,




TreOMETPUUECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh IOHATHSAMH: MHOTOIDAaHHUK, BIHCaHHBIH B chepy U
OTHMCAHHBIN OKOJIO cdepbl, chepa, BIHCAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCISATE COOTHOIICHHSI MEXKY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxxaTs u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUYCHHUS TeI
BpalleHUs

W3Bnekarb, HWHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HHGOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[TpumensTh reomeTpuueckue (GaxKThl ISl PEHICHHUsS] CTEPEOMETPHUECKUX
3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pElIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE NEMCTBUS CIOXKEHHUS] BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/H[ BeKTopa Ha 4YucCIio, O6’b${CH$ITI>, KaKuUMH CBOI\/JICTBaMI/I OHU
o0JrazaroT

HpI/IMeHHTL IMPpaBUJIO MMapaJuICJICUIICaa IMMPHU CII0KECHUN BEKTOPOB

6.16

OHGpHpOBaTI) IMOHATUAMU: JCKAPTOBbBI KOOPAHWHATBEI B MPOCTPAHCTBEC,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOPA, YIOJl
MCKAY BCKTOPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxonute cymMmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIIO, Yol
MEXJy BEKTOpaMH, CKaJSIpHOE IMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOPAMHAT
Pemarp mpocreiiiiye reomeTpuyeckue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOa

6.20

Pemate 3agauM Ha [0Ka3aTEILCTBO MAaTEMAaTHYECKHUX OTHOIICHUH U
HaXOXXJICHWE TEeOMETPHUYECKUX BEIWYMH IO 00pas3laM WIH aJrOpUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABl  NPH  PEHICHWH  CTaHIApPTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

IIpuMeHATs mpoCTEHIIME INPOTPaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 3aa4

6.22

IIpuBOoaUTE mpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MOoNydeHHbIe 3HAHHS HA MpaKTHKE: aHAJIM3UPOBATh pealbHbIE




CUTYyallMd ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOLIECCE MOUCKA PELICHUs
MaTeMaTHu4eckKu cHopMyIUpOBaHHON MPOOIEMBbl, MOACIUPOBATH PEAbHbBIE
CUTyallul Ha S3bIK€ TEOMETPUU, HCCIEA0BAaTh IOCTPOCHHBIE MOJAEIHU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aireopsl,
pemiate  MpakTUYeCKHe  3aJayd,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEITMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCHOMATUYECKOM MIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€ pacnoio;keHue NpsMBIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMbele. [lapauienpHOCTP MHPSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NApaJUICIbHbIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesenune,
IIOCTPOEHUE CEYCHU N

HepHeHI[I/IKYHSIpHOCTI) prlMOfI N IUIOCKOCTU: MEPHCHAUKYIAPHBIC IIPsAMBIC B
MPOCTPAHCTBE, MPSMbIE NapaJljIebHbIE U MEPIEHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH NMPAMOW U IUIOCKOCTH, TEOpPEMA O MPSIMOM MEepHNEeHIUKYIIPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXKAY MPAMON U TUIOCKOCTBIO, IBYTPAaHHbBIN
YIoJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 TTOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TNIOCKOCTH, MPOEKIUS PUTypsl Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocrei. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBIMYKJIblE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH NMpu3Mbl. [lapannenenurmes, mpsIMOYTOJIbHBIN Mapajienenunesa u
ero cpoiictBa. [Tupammpa: N-yrosnpbHas nupamuaa, TpaHM U OCHOBAHHWE MHUPAMUIBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh NMUPAMU[BI, MpPaBUIbHAS U YCEUYEHHAs MUpaMHa.
OnemMeHTHl Npu3Mbl M nupamuiabl. [IpaBWibHBIE MHOTOIpDAaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHIA,
npaBUJIbHAS TPEYroyibHAs MUpaMKJIa U MPAaBUIIBHBINA TeTpasap, Kyo. [Ipeacrasienue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUKH, NMPSAMOM, MIIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHMpaMugax, MapajuleNeNnunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOIAh OCHOBAHHM,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU NPABWIBHOW NUPAMHBI, TE€OPEMa O IUIOLIAJM YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIHHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, JMameTp, IIIOMaas NOBEpXHOCTU ceprl. Bzaumuoe
pacnonoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IMmiomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca
KomOuHnanuu tes BpaleHust ¥ MHOTOI'paHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0bEM MUIMHIPA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEX/y TUIOMIAIIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuielbHO M MEPHeHIUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapasuiebHOE OCHOBAHHIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockoctd M B npocTpaHCTBE. CII0)KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTteMa KOOpAWMHAT B HpocTpaHCTBe. KoopaumHaTel BeKTOpa.
[Ipocreitimne 3amaun B KOOpAMHATaX. YTOJd MEXIy Bekrtopamu. CkaisipHOe
MPOU3BEICHUE BEKTOPOB. BbIUMCIEHHE YII0B MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I MPHU PEIICHUH TEOMETPUUECKHUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMU: OMpPENEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU. MHOXCECTBO, IMOAMHOXCECTBO, OII€pallii HaJl MHOXCCTBAMMU;
YMEHUE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JJis
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pClICHUU 3aaa4, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0e YHCIO,
CTETIEeHb C IIeJIbIM MOKa3aTesleM, KOpeHb HaTypajJbHOU CTENEHH, CTENEHb C
palMOHATBFHBIM TTOKA3aTeNIeM, CTETIeHb C JIEHCTBUTENBHBIM MOKa3aTeleM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHMCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPalMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUH 001Nt
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mnpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
pPAallMOHAIBHBIX ~ BBIPQKCHHWH; yMEHHE  OIEpPUPOBATh  MOHATHSIMU:

noCIca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nmporpeccust, reoMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TIeOMETpHYECKas IPOTPEeCcCHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTE apU(PMETHUECKUE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuina 2X2  u  3x3, onpefeiauTelb  MaTpUIbI,

FGOMeTpI/I'-IGCKI/H\/JI CMBICJI OIIPCACIINTEIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPaBCHCTBA W CUCTEMBI C IMOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peumaTtb
YpaBHCHHU, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; MPUMCHATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTCMAaTHUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayYKH U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIUS, aCUMOTOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUUECKUN U
¢bu3nyecKuit CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
MHTETpajl; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCISATH  NPOU3BOJAHBIE  CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaxXoJUTh HauOOJBIIME W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOYJIECHOB C HCIIOJIb30BAHUEM allllapaTa MaTeMaTU4ecKoro
aHaiu3a; MPUMEHATh MPOU3BOJHYI U HAXO0XKJIEHWsS HAWIydIIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOr0O MOACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHuH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 pealbHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIOJIb30BaTh CBOWCTBA M TpaduKu (YHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JAaCTH yNpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJISATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE  MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOopMalLIMIO, MPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTPaXKAIOIYI0 CBOWCTBA pEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
MHQOpPMALMI0 C TOMOIIBIO TabaWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C NpPUMEHEHHEM TrpaduyecKux
METOZOB M IEKTPOHHBIX CPEICTB; rpa)MueCcKn HCCIEI0BaTh COBMECTHbIE

HaOJI0ICHNUS C MOMOIIBIO JarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIIy4aHOTO COOBITHUS; YMEHHUE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI  CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CllydaiiHas BEJIMYMHA, pPACIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUW pacHpeieieHHs W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpEACICHHUN I PEIICHUs 3a71ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI, YMEHWE TPUBOJIUTH MPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSAMHU: COUETAHUE, NEPECTAHOBKA, YHCIO COYCTAHMUHU,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETHPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHHe omnepupoBaTb IOHATHUSAMU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJIa, IUIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MEXAy IMpsAMOM U IIIOCKOCTBIO, YroJl MEXKIAY IUIOCKOCTSMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pacCTOsIHUE MEXKIYy IIOCKOCTSIMHU; YMEHHME HUCIIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPEMBI INIAHUMETPUHU, YMCHUC OLICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYECKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMHU: IUIOIAAbL (QUIypsl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajienenurnes, OpuU3Ma, NOHpamMuia, (Urypa U IOBEPXHOCTD
BpallleHNs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUJBI, MPHU3MBI, KOHYyCa, LWIMHApPA, O00BEM KyOa,
IPSMOYTOJIBHOTO MapajuleleNuIeaa, HUpaMUAbl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEPTKa IOBEPXHOCTH, CEYEHMsI KOHyca M ILWJIMHIPA,

napaujaiCJbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C NOMOILUBIO NEKTPOHHBIX CPEJCTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccudukanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh TMOHATHSMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue M0A00Us, TOAO00HBIE GUTYPHI; YMEHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh I'€OMETPUICCKHE OTHOIICHUS TPH
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
II0Iaab, 00BEM) IIPU PEIICHUU 33134 U3 JIPYTUX YYEOHBIX MMPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(mmuHA, Yroi, IIIOMagh, OOBEM, IIIOIMIAAL TOBEPXHOCTH), HUCIOIB3YS
W3YYCeHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeNUIe/Ia, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PaA3JI0OKCHUC BCKTOpa II0 68.31/ICy,
CKaJILIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BCKTOpHLIﬁ u KOOp,Z[HHElTHLIfI METO

JJI pEHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX yqe6HHx IpeaAMETOB

YMenue BBI6I/IpaTL MOAXOAAIIMNA METOJ OIS peuicHud 3a/la4r; MIOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUYCCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMAaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOH, MPOLECHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmerndecknii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETEeHH

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JeiictBuTtenpHble uncna. ApudpMmeTuyeckue onepanuuu ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOGnmk€HHble BRIYUCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHeHHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenble u 1poGHO-palMOHaNIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUM W HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTPUILbI
3 OyHKIMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe QyHKIMU. [lepruogumueckue GpyHKIIH
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CreneHHas (yHKLIMS C HaTypajlbHbIM M LEdbIM Ioka3ateneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcuMnToThl rpadukoB ¢Qyaxnumit. CpoiicTBa  (HyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBonHas Gpynkiuu. [Tpon3BoaHbIe 3IeMEHTAPHBIX (QYHKINN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
1.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






