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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[Tockonmpky ~ JIOTWYECKOE  MBIIUICHHE,  (GOpMUpPyEeMOe  TpH  U3YYCHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YYEHUU TEOMETpUU uepe3 o0ecrnedeHue BO3MOKHOCTH IPUOOpPETEHUS U
UCIIOJI30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIIHOr0 NpoheCCuOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 3aJauaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBIISIIOTCS:

paclIMpeHne NPEACTABIEHUS O T€OMETPUN KaK 4aCTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IO3BOJAIONIMX OINKUCHIBATH U U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIapara no pasiaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UTIypaXx M HMX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TEOPEM,
dbopMyn M yMEHHE UX NPUMEHSTh, YMEHHsS JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MHpPE MHOTIOTPaHHUKM M Te€ja BpalleHUs, KOHCTPYUPOBAaTb TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peleHns, YMEHUS UX NPUMEHATb, IIPOBOAUTH OKA3ATEIbHBIE PACCYKICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJICpKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHMY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B MPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (PYHKITMOHATEHONH TPAMOTHOCTH, PEJICBAHTHON TEOMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMii, WCCIEAOBAHMS IOCTPOCHHBIX MOJECIICH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtopel u  KOOpAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTI0/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MporpamMM, OOECNEeUUTh YIIIyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble M CKpelIMBaroImuecs npsmble. [Ipu3HakuM CKpemMBarOIIUXCS
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHME, H300paKeHUe
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocreiimme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TEOopeMa O IpsMOu
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYISAPHOCTh  IUIOCKOCTEH: IMPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
IUIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBoicTBa IUJIOCKUX U
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEPXHOCTM MHOIOrpaHHMKa. Teopema Oiiepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



IIpaBWJIbHAs IHMpPaMHIA, IPAaBUIbHASA TPEYroJibHAs NUpPaMUIa W IPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunesa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpPUsS NPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NpOU3BEIECHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTesbHas IUJIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUabl U KoHyca. O0bEM 11apa U MIapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CECUCHUI: METOJI CIIEI0B, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTteMa KoopauHat B npoctpancTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKeHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHOoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHl U JAPYroe), YMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSILIEMY POCCUKWCKOW MAaTeMAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapojaa, chopMUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON I€ATEIBbHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt U peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JJIs pelmieHUs 3amad B 00yacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  TMPAKTHKH, ITOHUMAaHHE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh TPOCKTHYI0 W HCCIIEIOBATEILCKYIO ACATCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN  MEXJy MOHATUSAMH, (POopMyIUpOBaThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMu  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha TOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUII U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHbIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUIM, CHOPMYIHUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPUPOBATHL TOHATHUSMHU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



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

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpAas  OCHOBaHUS IS
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
NUpPaMUJIAa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (POPMYJT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ] BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HAa TNPaAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, peliarb MpPakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

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

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

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

pacro3HaBaTh Tejla BpalieHus (LMWIMHAP, KOHyC, cepa U Mmap) H
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
FEOMETPUYECKUX TeJl C TPUMEHEHUEM (HOpPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUS MEXKY TUJIOIIA/ISIMU MMOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUUECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAllleHUs: CEUEHUS] LUIUHApPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUUECKUX BEJIUYMH;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALIUH, IPUMEHATh U3YUYCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE MOUCKA  PEUICHHS
MaTeMaTU4ecku  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOECHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, penaTh MPAaKTUYECKUE 3aJaud, CBSA3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

BBenenue B ctepeomMeTpuio

B3anMHOe pacnionoxeHue npsMbIx B
IIPOCTPAHCTBE

[TapamenpHOCTB IPSIMBIX U IVIOCKOCTEH B
IIPOCTPAHCTBE

[lepnieHIUKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE

VYTriasl v paccTosiHUA
MHororpanHuku
BexTopsl B IpocTpaHCcTBE

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acosB

Bcero

23

25

16

12

102

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

22

5

25

15

12

96

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl



11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

AHxanutHueckas réeoMETpus

[ToBTOpeHUE, 0600IICHNE 1
cUcTeMaTu3alus 3HaHUI

O0BEM MHOTOTpaHHHKA
Tena BpamieHus

[Tnomanu moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJl

JIBH)KEHMS

[ToBTOpeHUE, 0600IICHNE 1
cUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acosB

Bcero

15

15

17
24

17

102

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

14
14

16
23

8
4

15

94

JJIeKTPOHHBbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KoandecTBo yacoB
Ne T K
eMa ypoka
/i Yp Beero OHTPOJIbHbIE

padoThI

OcHoBHbIE IIpaBUIIA

M300paKCHHS Ha PUCYHKE

IIJIOCKOCTH, ITApaJlIEIbHbIX 1
IPSAMBIX (OTPE3KOB), CEPEIUHBI

oTpe3Ka

IlonsATHA CTEpEOMETPUH: TOUKA,

npsiMasi, III0CKOCTb,

npoctpancTBo. OCHOBHBIE

npaBujIa U300paKEeHUS Ha 1
PHUCYHKE IJIOCKOCTH,

napauIeTbHBIX MPSIMbIX

(OTpEe3KOB), CepeIMHBI OTPE3Ka

[TonsaTus: nepecexaronmecs
IIJIOCKOCTH, IEpeCeKarouecs
psiMasi U IJI0CKOCTb;
MIOJIYIIPOCTPAHCTBO

[TonsaTus: nepecexaronmecs
IIJIOCKOCTH, IIEpECEKarouecs
psiMasi U IJI0CKOCTb;
MIOJIYIIPOCTPAHCTBO
MHororpaHHuKH, H300paxKeHe
IIPOCTEUIINX TIPOCTPAHCTBEHHBIX

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

https://m.edsoo.ru/FOIMGVRWHE

https://m.edsoo.ru/5SECB310PZ

https://m.edsoo.ru/T2NNAU5SWK

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

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

10

11

buryp, HeCyIECTBYOIINX
00BEKTOB

MHororpanHuKH, H300paKeHIe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIECTBYOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPHH U
MIEPBBIC CIICJCTBUS U3 HUX

AKCHOMBEI CTCPCOMECTPHU U
MEPBBIC CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U
NIEPBbIE CIICJCTBUS U3 HUX.
CriocoOblI 3a1aHus MPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEMN

N3obpaxenue ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpbIE MPOXOAST Yepe3 X
pEbpa. U3o0paxkenue
nepeceyeHus MoJIyuYeHHbIX
mockocrel. PackpammvBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU
oBEeTaMn

N3o6paxkenune ceueHuit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE TPOXOMSAT Yepe3 Ux
pe€o6pa. N3o0paxkenue
NEPECCUCHU MOJTYUCHHBIX

https://m.edsoo.ru/88UACE52Y

https://m.edsoo.ru/IDKRAG603N

https://m.edsoo.ru/ZIP3R7LQ2

https://m.edsoo.ru/AQXJXEDYR

https://m.edsoo.ru/EVUEQAZ7]

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
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mockocreil. PackpammBanue
HOCTPOCHHBIX CEUYCHUH Pa3HBIMU
L[BETaMHU

N3o0paxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOPBIE TTPOXOIAT Yepe3 uX
pe€opa. zo0pakeHune
nepeceueHsl MOJTyYeHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH
[[BETaMHU

N300pakeHre ceueHMit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIC MTPOXOIST Yepe3 X
pe&opa. Nzo0pakeHune
nepeceueHsl MOJTyYeHHBIX
mockocrel. PackpammvBanue
MIOCTPOCHHBIX CEUYCHHUI Pa3HBIMH
[[BETaMU

Meron cnenoB 1t TOCTPOCHUS
CEYECHUU

Meton crnenoB uist IOCTPOEHUS
ceueHnii. CBOMCTBA nepecedyeHnit
IPSIMBIX U IJIOCKOCTEHN

Merton ciaegoB AJisi HOCTPOCHUS
ceyeHuil. CBolcTBa nepeceyeHni
IPSIMBIX U IIJIOCKOCTEMN
[TocTpoeHue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam

https://m.edsoo.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

https://m.edsoo.ru/1JO0ON3100

https://m.edsoo.ru/DDABJTC2N

https://m.edso0.ru/SN3SSUSEQ

https://m.edsoo.ru/HFW6370DR



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
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Ha péOpax. Co3/1aHne BBIHOCHBIX
YepTexei U 3auch I11aroB
HOCTPOCHHUSI

IToctpoenue ceuenuii B
nupamuie, Kyoe mo TpéM Toukam
Ha péOpax. Co3/1aHne BBIHOCHBIX
YepTeKeH U 3alUCh aroB
MIOCTPOCHHSI

IToctpoenue ceuenuii B
nupamuie, Kyoe o TpéM Toukam
Ha péOpax. Co3/aHne BEBIHOCHBIX
YEePTEKEH 1 3aIUCh [1aroB
MOCTPOCHHSI

IToctpoenue ceuenuii B
nupamue, Kyoe 1mo TpéM TouKkam
Ha péopax. Co3aHne BEIHOCHBIX
YyepTeKel U 3aluch I1aroB
MOCTPOCHHUS

[ToBTOpEHME TUIAHUMETPUN:
Teopema 0 mpONMOPLHOHAIBHBIX
otpeskax. [logoOue
TPEYroJIbHUKOB

[ToBTOpEHME TUIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYEHMX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IIJIJAHUMETPUHU U CTEPEOMETPUU

Kontponbnas pabora "AKCHOMBI
crepeomerpun. CeueHus"

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo.ru/JIAQJNZCX

https://m.edsoo.ru/XJEZAR5TO

https://m.edsoo.ru/L3FYZLILR

https://m.edsoo.ru/TP9F3DVV1

https://m.edsoo.ru/EBLE09SZ1



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
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BzauMHoe pacrionoxeHue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroiyecs npsmele.
[Tpu3Haky CKpeIIUBaIOIIUXCS
npsmbix. [lapanienbHblie npsiMbie
B [IPOCTPAHCTBE

Teopema o cyliecTBOBaHUH U
€AMHCTBEHHOCTH MPSMOi
napasuleibHON JaHHOW MPSMOM,
MPOXOIAIICH Yyepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKaIllel Ha
JIaHHOM npsiMoit. JlemMma o
MEePECCUCHHUH MapauIeIbHBIX
MPSIMBIX TIJIOCKOCTHIO

[TapannenbHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX mapaIeabHbIX
npsMeIx. Teopema o
CKPEIIMBAIOIINUXCS MPSIMbIX

[TapannensHoe TPOEKTUPOBAHHUE.
OcHOBHBIE CBOWCTBa

napaIeIbHOTO TPOSKTHPOBAHUSI. 1
N306paxenune pazHbIx Guryp B
NapaJyIeIbHON MPOEKIINH

lentpanbpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMH. 1
VYron Mexay NpsMbIMU

3aI[an/I Ha JOKa3aTCJIbCTBO U

HCCICO0BAaHUC, CBA3AaHHEBIC C 1
PacCIoJIOKCHUEM IIPSAMBIX B

https://m.edsoo.ru/TYO90QBHKY

https://m.edsoo.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3MZ

https://m.edsoo0.ru/03GR50WZV

https://m.edsoo.ru/Z5FPA6SHI

https://m.edso0.ru/7W31CO0FG6



https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
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IIPOCTPAHCTBE

[TonsiTHs: MapaIeNbHOCTh
IIPSIMOM U INIOCKOCTH B
npocrpaHctse. [Ipusnak
[apaJuIeIbHOCTH NPSAMOU U
miockocTy. CBolicTBa
[apAJUIEIbHOCTH MIPSIMOU U
IUIOCKOCTH

I'eomerpuueckue 3agaun Ha
BBIYUCJICHUEC U NJOKa3aTCIbCTBO,
CBSI3aHHBIE C [1APAUIEIBHOCTHIO
MPSIMBIX U MIJIOCKOCTEH B
MIPOCTPAHCTBE

IToctpoenue ceuenus,
IIPOXOJSILETO Yepe3 JaHHYIO
IPSIMYIO Ha 4epTexe U
NapajjIeJIbHOrO APYTrON IPSIMOA.
Pacuér oTHOImIEHUH

[TapannensHas npoekuus,
MPUMCHCHHUEC IOJIA MOCTPOCHUA
cedeHuil kyoa u
napautenenunena. CpoicTsa
napajuleJIenuIe1a U IpU3Mbl

[TapannenbHbIE IIIOCKOCTH.
[Ipr3Haku napamieIbHOCTH ABYX
MIJIOCKOCTEM

Teopema 0 napaieIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOJAIIEH Yepe3 TOUKY, HE

https://m.edsoo.ru/N18CU003L

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

https://m.edsoo.ru/1P06R5839

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

https://m.edsoo.ru/QFUJAHV88

https://m.edso0.ru/2WG4W4XNO



https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
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MIPUHAJICIKALLYIO TAHHON
IUIOCKOCTH U CJIE/ICTBUS U3 HEE
CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 napajuleIbHOCTH
OPSMBIX TIEPECEUCHUS TPU
[IEPECEUEHUH IBYX
napajuieIbHBIX TIOCKOCTEN
TpeTbeit

CaolicTBa napamieabHbIX
IUIOCKOCTEM: 00 oTpe3Kax
napajuIeNIbHBIX MPSMBIX,
3aKITFOUEHHBIX MEXTY
napauIeIbHBIMU IUIOCKOCTSMU; O
HepecedeHu  MPSIMO C IBYMS
napauIeIbHBIMU IUIOCKOCTSAMHU

[ToBTOpenue: Teopema [Mudaropa
HAa TIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUSL
MIPSMOYTOJIBHOTO TPEYTOJIbHUKA

CoiicTBa Ky0a u
OPSMOYTOJIBHOTO
napaJuleenumneaa

Brruncnenue JUIMH OTPE3KOB B
Ky0Oe U IpsIMOYTOJIbHOM
napajuleJenune1e

[lepneHauKyIIPHOCTD MPAMOMN U
mockocTH. [Ipru3nak
NEPIEHAUKYIISIPHOCTHU IIPSIMOM U
IIJIOCKOCTH

https://m.edso00.ru/3KIKV3ROG

https://m.edsoo.ru/QLA4PYRAT

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

https://m.edso0.ru/Z6FNNNT5D

https://m.edsoo.ru/HYNIQ785Q

https://m.edsoo.ru/FZBZVPOEC

https://m.edso0.ru/I8SFBHOGG3



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
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[IepnieHIUKyYIIAPHOCTH NPAMOU U
iockocTy. [Ipusnak
NEPIEHIUKYJIAPHOCTU IPSIMON U
IUIOCKOCTH

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOiA,
IIPOXOJAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJISIPHON K INIOCKOCTH

ITnockoctu n
HNEPIEHINKYIIAPHBIE UM IIPSIMBIE
B MHOT'OTpaHHUKaX

ITnockoctu n
HEPIEHINKYIIAPHBIE UM IIPSIMBIE
B MHOFOFpaHHI/IKaX

[TepieHauKyISIp M HAKJIOHHASL.
[TocTpoeHnune neprneHuKysapa u3
TOYKH Ha MPSIMYIO

[leprieHquKyIsIp ¥ HAKJIOHHASL.
[TocTpoeHue nepneHanKyIspa us3
TOUYKH Ha MPIMYIO

Teopema o Tpéx
NeprIeHauKysIpax (mpsmast u
oOpatHasi)

Teopema o Tpéx
nepreHuKyspax (mpsmas u
oOpatHast)

VYron MCKAY CKPCIINBAOIIUMUCA

https://m.edsoo.ru/K38BG3I1ZH

https://m.edsoo.ru/WF3MTS4E5

https://m.edsoo.ru/OKTGKHNSI

https://m.edso00.ru/S1VIAWIW3

https://m.edsoo.ru/KIP9L4ZCX

https://m.edsoo.ru/211lUD45PR

https://m.edsoo.ru/CNE1PAIU5S

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/K4EHQ3EQE



https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
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MMPpAMBbIMHA

ITouck neprneHIuKyIspHBIX
IPSIMBIX C TIOMOLIBIO
NEPIEHIUKYIISPHBIX MIOCKOCTEN

OpTtoroHanbHOE IPOEKTUPOBAHKE

[TocTpoenue ceuenuii kyoa,
IIPU3MBIL, IPABUJIBHOM NHpaMU bl
C MIOMOUIbIO OPTOTOHAJILHOM
HIPOEKIUH

[TocTpoenue ceuenuii kyoa,
IPU3MBL, IPABUIILHOM MUPaMU/IbI
C IMTIOMOUIBIO OPTOrOHAIBHOMN
HIPOEKIUH

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTn cummerpuil B
MHOTOTpaHHHKaX

IIpu3Hak nepneHauKyJISpHOCTH
IIPSIMOM M INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

IIpaBuIBHBIE MHOTOTPAHHUKH.
Pacuér paccTossHUI OT TOYKH 10
IIJIOCKOCTH

IIpaBuIBHBIE MHOTOTPAHHUKH.
Pacuér paccTossHUI OT TOYKH 10
IIJIOCKOCTH

CrniocoObl 0nycTUTh
NEPIEHAUKYIIAPBL: CHMMETPUS,

https://m.edsoo.ru/EBYVPSMSI

https://m.edsoo.ru/GP0ZX8VHE

https://m.edsoo.ru/F5ZMOA1AE

https://m.edsoo.ru/T50FUDOQOJ]

https://m.edsoo.ru/N77K7ZM8K

https://m.edsoo.ru/L9E703U3V

https://m.edsoo.ru/Z9E166HHZ

https://m.edso0.ru/TISUOWZTH

https://m.edsoo.ru/DHFUCBWOG6



https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
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CIBUT TOYKH I10 NTapaJIEIbHON
pAMO

CuBur no HenapamieabHON
IIPSIMOM, U3MEHEHHE PACCTOSIHUI

KoHnTtposnbhas pabora "B3anMuoe
pacroiaokeHHe MPSMBIX U
IJIOCKOCTEM B TpOoCTpaHCcTBE"

HOBTOpeHI/IeZ YToJ MCKAY
MMpsAMbIMHA Ha IINIOCKOCTH,
TPUTOHOMCETPHUA B IIPOHU3BOJIBHOM
TPEYTOJIbHUKE, TCOpEMA
KOCHUHYCOB

[ToBTOpEHME: Yroa MEeXIY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTpuueckue MeToabl
BBIYHCIICHUSI YTJIa MEXKTY
MPSIMBIMU B MHOTOT'PAaHHHUKAX

JIByrpannsiii yros. CBOHCTBO
JMHENHBIX YTJIOB IBYITPAaHHOTO
yriaa

IlepnenauKyIsipHbIE IIIIOCKOCTH.
CBolicTBa B3aUMHO
NEPHEHAUKYIISIPHBIX IUIOCKOCTEN

[Ipu3Hak nepneHIuKyIsIpPHOCTH
IJIOCKOCTEM; TeopemMa O MpsIMOM
MIEPECEUCHUS JBYX IIIOCKOCTEN

MEPIICHIUKYISPHBIX TPEThEU

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

https://m.edsoo.ru/JW5UZNN8J

https://m.edsoo.ru/SKORHWDFQ

https://m.edsoo.ru/WBREU9US7

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

https://m.edsoo.ru/8H4CYFABO

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo.ru/FY5TMQ43F



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
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IIJIOCKOCTH

[IpsamoyronbHbIH
napajuieNienune; Kyo;
U3MEPEHMs, CBOMCTBA
PSIMOYTOJIBHOTO
napajuiejenumneia

Teopema o quaroHayu
HPSIMOYT'OJILHOT'O
rapasulesienuIie/ia v CJIeICTBUE
U3 Hee

CrepeomMeTpuueckue u
MPUKIIAIHBIC 33/1a4H, CBSA3aHHbBIC
CO B3aUMHBIM PaCIOJIOKEHUEM
MPSIMBIX U TJIOCKOCTH

HOBTOpCHI/IeZ CKPCIIUBAIOIIHECCA
MpsAMBbIC, ITapAJIJICTIBHBIC
IJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OIrpaHHHUKax

[Tapa mapasienbHBIX IIOCKOCTEH
Ha CKPEIMBAIOIINXCS MPSIMBIX,
paccTOsTHUE MEKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYaLUsAX

PaccrosiHue OT TOUKH 10
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
Beruncnenue paccToOsTHUN MEXIY

CKPEIINBAIOIIUMHUCS MTPSIMBIMU C
MIOMOUIBIO NEPIIEHANKYIIPHON

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/EST10ADGI

https://m.edso0.ru/4ATBYU36HZ

https://m.eds00.ru/TL947D6WK

https://m.edsoo.ru/YFWZTOREN

https://m.edsoo.ru/M\WV5GN48EIM

https://m.edsoo.ru/5SW9VILIHMD



https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
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IIJIOCKOCTH

TpéxrpanHblil yroJy, HEpaBeHCTBA

JUIsl TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa, Teopemsl
KOCHUHYCOB U CUHYCOB JIJIsl
TPEXTPAHHOTO yIia
DIeMeHTHI CheprUIeCKOi
FE€OMETPUM: I€0Ie3UUECKUE
JUHUU Ha 3emiie
KonTponbnas pabota "Yrisl u
paccrossHus"
CucremaTtuzanus 3HaHUN
"MHOTrorpaHHuK 1 €ro
3JIEMEHTHI"

[Inpamuia. Bunae! nupamun.
[IpaBunbHas nupamua
ITpusma. IIpssmMast u HakIOHHAs
npusMmsbl. [IpaBunbHas npusma
[Ipssmoit napannenenunen,
IPSIMOYTOJIbHBIN
napansenenunes, Kyo
Bbrlmykiible MHOTOTPaHHUKH.
Teopema Ditnepa

BLIHYKJ'H:IC MHOT'OI'paHHUKH.

Teopema Ditnepa. [IpaBunbHbie U

MTOJIYITPaBUJIbHBIE
MHOTOTPAaHHUKH

KonTtponbHas padora

https://m.edso0.ru/3SAXGHNLQ4J

https://m.edsoo.ru/HMVTV74CP

https://m.edso0.ru/AIRTWZ59YU

https://m.edsoo.ru/VC3UOAK3B

https://m.edsoo.ru/J3R0247E0Q

https://m.edsoo.ru/JNDHOOS8EQ

https://m.edsoo0.ru/L8803LZGS

https://m.edsoo.ru/B4TOMDU1D

https://m.edso00.ru/QOMX9GA1S

https://m.edso0.ru/3N52B3TEM



https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
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"MHororpaHHukm"

[ToHsATHE BEKTOpa Ha MIIOCKOCTH
U B IIPOCTPAHCTBE

CymMma BEeKTOpOB

Pa3znocth BEKTOpOB

[IpaBuno napasmienenumena
YMHOKEHUE BEKTOPA HA YUCIIO

Paznoxenue BCKTOpa I10 6a3ncy
TpéX BCKTOPOB, HC JIC)KAIIUX B
OHHOﬁ IINTIOCKOCTH

CKaJ'ISIpHOG IIPpOU3BCIACHUC

Brruucnenue yria mexuay
BEKTOPAaMH B IIPOCTPAHCTBE

[Ipocreiimue 3amauu ¢
BEKTOpPaMHU

IIpocreiimme 3amayu ¢
BEKTOpaMU

IIpocreiimme 3amayu ¢
BEKTOpaMU

IIpocreiimue 3anauu ¢
BEKTOpaMHU

O00011eHNEe U CUCTEMATU3ALIS
3HAHUHI

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

Hroropas KOHTpPOJIbHAA pa60Ta

HtoroBast kKoHTpoJibHAs paboTa

e

https://m.edsoo.ru/LRBSE3B09

https://m.edsoo.ru/MNTSX2XL8

https://m.edsoo.ru/5SHBMZ1POH

https://m.edsoo.ru/XS6AN7LA2

https://m.edsoo.ru/MJUH128LR

https://m.edsoo.ru/U760IDCTG

https://m.edsoo.ru/JZ46VVNC71

https://m.edsoo.ru/lU5196 UQP

https://m.edsoo.ru/FIXV79T8B

https://m.edsoo.ru/JCWURNGO01

https://m.edsoo.ru/BEHWOELKS

https://m.edsoo.ru/P3W8WZZSY

https://m.edsoo.ru/ECRMXSNM3

https://m.edsoo.ru/XXBTFP5WL

https://m.edso0.ru/SFGPDWNKO

https://m.edso00.ru/X3ZG8A6S0O



https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO

0000
102 © LEIeHHe 1 CHETEMATIEAI 1 https://m.eds00.ru/931AWXEK1
3HAHMH

OBIIEE KOJIMYECTBO YACOB 110

I[TPOT'PAMME 102 6 0


https://m.edsoo.ru/931AWXEK1

11 KJIACC

Ne
n/n

10

Tema ypoka

IToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa Ha
IJIOCKOCTH U B IPOCTpaHCcTBe"

[ToBTopenue temsl "CkansipHoe
MPOU3BEICHUE BEKTOPOB"

IToBTOpEeHue TeMbl
"Brruncnenue yria Mexmuy
BEKTOpPaMHU B MPOCTpAHCTBE"
[ToBTOpeHue TeMbl "YpaBHeHME
IIPSIMOM, IPOXOIAIIEH Yepe3 1BE
TOYKH"

YpaBHEHHE UIOCKOCTH,
HOpMaJlb, YPaBHEHHE MIJIOCKOCTH
B OTpe3Kax

VYpaBHEHME IIIOCKOCTH,
HOpMaJlb, YPaBHEHHE IIJIOCKOCTH
B OTpe3Kax

BekropHoe npousseeHue

JIuneliHbIE HEPABEHCTBA,
JIMHEWHOE IPOrPAMMHUPOBAHUE

JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE IPOrpaMMHUPOBAHUE

AHamuTHYEeCKIE METOJIBI

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

https://m.edsoo.ru/WERSDSI4U

https://m.edsoo.ru/M6JO60NJ7

https://m.edsoo.ru/55KY41LVG

https://m.edsoo.ru/U20HPUS6W

https://m.edsoo.ru/VYIH8TERW

https://m.edso0.ru/541910WGX

https://m.edso0.ru/NTYOG2APM

https://m.edso0.ru/54EQ7JO8E

https://m.edsoo.ru/VPKWBB4AA

https://m.edsoo.ru/KHJ20M3PV



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
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19

20

pacyéra yriia Mexxy IpssMbIMH B
MHOTI'OI'paHHHUKaxX

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
INIOCKOCTSIMH B
MHOT'OTpaHHUKAX

®dopmyna pacCTOSHUS OT TOUKU
710 IJIOCKOCTH B KOOpJAMHATaX

Haxoxnenue paCCTOHHI/Iﬁ oT
TOYKH JO IIIIOCKOCTH B Ky6e

Haxoxnenue pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B
MIPaBWJIbHON MHpaMuUje

KonTponbhas padbora
"AHanuThueckas reomerpus”

Ceuenns MHOT'OI'paHHUKOB:
CTaHAAPTHBIC MHOTOT'PAHHHUKHU

CeueHust MHOTOI'paHHUKOB:
METOJ CIE/I0B

CeueHust MHOTOIPaHHUKOB:
CTaHJIapTHbIE MIIOCKOCTH,
nepeceyeHus NpsMbIX U
IIJIOCKOCTEN

HapaJ'IJ'IeJ'ILHLIC IIpsAMBIC U
IIJIOCKOCTH: ITapaJlJICIbHBIC
CCUCHU

[TapannenpHble IPAMBIE U
ILJIOCKOCTH: Pac4€T OTHOLUIEHUI

https://m.edsoo.ru/DDXUUAIA5S

https://m.edsoo0.ru/SG451UUG1

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

https://m.edsoo.ru/UZ15UU37F

https://m.edso0.ru/8SNGI1GHFM

https://m.eds00.ru/219603NHQ

https://m.edsoo0.ru/52XG02J5B

https://m.edso0.ru/CUP7TCPXQ

https://m.edsoo.ru/MM69MKRDP

https://m.edso0.ru/O71ROIJFI



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
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[TapamienpHble IpsIMBIE U
IUIOCKOCTH: YIJIbI MEXY
CKPELIMBAIOIUMHUCS MPSIMBIMU

[lepnenquKynspHbIC IPSAMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Maphl
MEPIEHIUKYIISPHBIX IUIOCKOCTEN
U IPSIMBIX, CHMMETPUN
MHOTOTPaHHUKOB

[lepnieniuKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEepIEeHIUKYISIpax
[lepnieHIuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIIEHUS JJIUH B
MHOTOTpaHHUKAX

[ToBTOpEHME: TUIOIIAAM
MHOTOYTOJILHUKOB, ()OPMYITBI
JUTS TIIOIIA/ICH, COOOpaKeHHs
mog00us

[ToBTOpenue: miomaau
MHOTOYTOJILHUKOB, ()OPMYIIBI
JUIS TIIOIIA/ICH, COOOpaXeHHs
mog00us

[ToBTOpenue: miomaau
MHOTOYTOJILHUKOB, ()OPMYITBI
JUTS TITOMIA/ICH, COOOpaKeHHs
o 00us

IImomanmu ceuenuii
MHOTOTPAaHHUKOB: TUIOIIATU
MMOBEPXHOCTEN, pa3pe3aHus Ha

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

https://m.edsoo.ru/YQUVT6VZX

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9J

https://m.edsoo0.ru/FDRZ09G4X

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

https://m.edsoo.ru/HWHVENLOO

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
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9acTH, COOOpaKECHHUSI TOA00HS

IImomanu ceuennii
MHOTOTPAaHHUKOB: TUIOIIA !
IMOBEPXHOCTEM, pa3pe3aHus Ha
94acTH, COOOpaKEHUs TOA0OHS

KonTponbnas pabora
"[loBTOpEeHUE: MHOTOIPAaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

O0BéM Teira. O0beEM
PSIMOYTOJIBHOTO
napajuiesenuneia

3amaun 00 yaABOEHUH Ky0a, O
KBaJ[paType Ky0a; 0 TPUCEKIIUU
yria

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MIPSAMOYTOJIBHOTO
napauiesienuimne1a

[IpuknagHeie 3a1a4u, CBI3aHHBIE

C BBIUHCIIEHUEM 00BEMA
MPSIMOYTOJIBHOTO
napajuiesienumne/1a

O0BEM npsIMOit TPU3MBI

CrepeomeTpuiecKkue 3a1auu,
CBS3aHHBIE C BHIYUCICHUEM
00BEMOB MPSAMOI TPUMBI

[TpuknagHelie 3a1a4u, CBI3aHHBIE

¢ 00bEMOM IPSIMOM TPU3MBI

https://m.edsoo.ru/8H4ELY9NG6

https://m.edsoo.ru/SSUW1IWWV1

https://m.edsoo.ru/6UXGO0ORC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6HE6TQS

https://m.eds00.ru/OSHTIOT1G

https://m.edsoo.ru/8AIL9YHYJ

https://m.edsoo.ru/1ID8HV54A9

https://m.edsoo.ru/QIl'YC4F8IU



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
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Beruncnenue 00bEMOB Tel ©
MTOMOMUIBIO ONPEAeNEHHOTO
uHTerpasia. O0bEM HAKJIOHHOM
MIPU3MBI

Brruncnenue 00bEMOB TeI C
IMOMOIIBIO ONPEACIEHHOTO
unTerpana. O6bEM nMupaMu/Ibl

®opmyia 00bEMa MUpPaMHIBbIL.

OTtHomeHNe 00BEMOB TUPAMU]T C

OOIIKM YTIIOM

dopmyna 00bEMa MUPaAMUIBL.

OrHolleHne 00HEMOB nmupamMua C

O0IINM YTIIOM

CTepeOMeTpI/I‘{eCKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMaMU
HaKJIOHHOM IMPpU3MBbI

CrepeomeTpruecKue 3a1auH,
CBSI3aHHBIE ¢ 00BEMaMU
MTUPAMUJIBI

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHON TPU3MBI

[TpukinagHbIe 3312491 IO TEMe
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM MTUPAMHU/TBI
[Tpumenenne 00BHEMOB.

Brruncienue pacCcTosAHuA 10
IIIIOCKOCTH

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJLCMKS8N

https://m.edsoo.ru/AL3PODC9E

https://m.eds00.ru/3GOOAJRNY

https://m.edsoo.ru/7TR8ERHWO7

https://m.edso00.ru/SF480DTS6

https://m.edso00.ru/9SF60YYVX

https://m.edsoo.ru/Z4MZ27RMY

https://m.edso0.ru/I39CX0O3CP



https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
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49

50

51

52

53

54

55

56

KonTponbras padbota "O0béM
MHOTOrpaHHUKa"

[unuaapudeckast MOBEPXHOCTb,
00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTH

Humuaap. [psimoit kpyroBoii
umuaap. [Tnomanp
MMOBEPXHOCTH IIMIIHH/PA
Konunyeckas noBepXHOCTb,
o0pa3yrolne KOHU4eCKOn
noBepxHocTu. Konyc

CeueHue KOHyca MII0CKOCTHIO,
napajuieNIbHOM TIOCKOCTH
OCHOBAHUs

VY ceu€HHBI KOHYC.
N300paxeHne KOHyCOB U
YCEUEHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH

Y IIOJIHOM ITOBEPXHOCTH KOHYyCa

[Tnomaas 60KO0BOM TOBEPXHOCTH

U TIOJIHOM IMOBCPXHOCTHU KOHYCA

CrepeomeTpuueckue 3aa4 Ha
JTIOKA3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUEHU I
HUJTUHIPA, KOHYCa
CrepeoMmeTprieCcKHe 3a1a4u Ha
JTIOKA3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUEHU I

https://m.edsoo.ru/ XNWZSSJ7P

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

https://m.edsoo.ru/MAVW4KY55

https://m.edsoo.ru/PVRE7HQ6Y

https://m.edsoo.ru/EOVSHALSL

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

https://m.edsoo.ru/AWKB9EANE

https://m.edsoo.ru/9NFAUE3KJ

https://m.edsoo.ru/QZVH5EXL9

https://m.edsoo.ru/AKF6PW62W



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
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66

LWJIAHIPA, KOHyCa

[MpuksagHbie 3312491, CBSI3aHHBIC
C UWJIMHIPOM

[MpuksagHbie 3313491, CBSI3aHHBIC
C HUJIMHIIPOM

Cdepa u map

[Tepecedenue chepsl U miapa ¢
wiockocThio. Kacanwue mapa u
cdepsl TIOCKOCThI0. Bua n
n300pakeHue mapa

[Tepeceuenue cdepsl U mapa ¢
mwiockocTho. Kacanue mapa u
cepsr iockocTh0. Bug n
n300pakeHue mapa

VYpasuenue chepsl. [Lnomanb
cdepsl 1 e€ yacte

Cummetpus cdepsl U mapa

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJbCTBO U BBIYMCIIEHUE,
CBSI3aHHBIE CO CEpoi U 1IapoM,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeNIbCTBO U BBIYMCIIEHUE,
CBSI3aHHBIE CO CEPOH U 1IapoM,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

HpI/IKHaI[HLIC 3aga4u, CBA3aHHBIC

https://m.eds00.ru/3429ZLHT5

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFBNB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24B0O8H

https://m.edso0.ru/6E6GX0YJS

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9]



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J

67

68

69

70

71

72

73
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co cthepoii u mapom
[ToBTOpPEHME: OKPYKHOCTH Ha
IIJIOCKOCTHU, BBIYMCIICHUSA B
OKPY>KHOCTH, CTaH/IapPTHBIC
rnoxoous

Pa3znuynble koMOMHALIMY Tel
BpallleHUs 1 MHOTOTPaHHUKOB
3agaun o teme "Tena u
MOBEPXHOCTH BpamieHus"
3anauu no teme "Tena u
MIOBEPXHOCTHU BpaleHus"
Kontponbnas padora "Tena u
MOBEPXHOCTH BpamieHus"

O0béM mumuHIpa. Teopema 00

00BEME MTPSAMOTO ITUITUHIPA

Brruucnenue o0bEMOB TeI €
TIOMOIIBIO OITPENEIIEHHOTO
unterpana. O6bEéM KoHyca

ITmowmaau OOKOBOU U MOJIHOU
MMOBEPXHOCTH KOHYyCa

CrepeoMeTpuueckue 3aJauH,
CBSA3aHHBIE C BBIYUCICHHUEM
00BEMOB IUIUH/IPA, KOHYCA
[TpuknagHelie 3a1a4u MO TEME
"OOBEMBI U ILIOMIAIA
noBepxHocTel Ten"”

O6béM m1apa 1 apoBoro
cektopa. Teopema 00 00bEMe

https://m.edsoo.ru/EJ20DAVE]

https://m.edsoo.ru/LE7933LXX

https://m.edsoo.ru/PHHLCG54E

https://m.edsoo.ru/22WPBLTP9

https://m.edso0.ru/33W222M63

https://m.edso00.ru/1ZN256ZMO

https://m.edsoo.ru/ACTOMFMVF

https://m.edsoo.ru/ZYTK7P8B1

https://m.edsoo.ru/709VJYPSC

https://m.edsoo.ru/QXEA9GPVB

https://m.edsoo.ru/\VV60ONBVZX



https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
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mapa. [lnomans cdepsr.
CrepeomMeTpUUeCKUe 3a/1a4H,
CBSI3aHHBIC C BBIYMCIICHUECM
00BEMOB 111apa, IapoBOro
CerMEHTa U IIapOBOT0 CEKTOpa

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM I11apa U TJIOMIAIBIO
cdepbl. COOTHOLIEHUS MEKITY
IJIOIIAASIMU MTOBEPXHOCTEHN U
00BbEMaMH IMOIOOHBIX TEII

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenne o6béMa npu
nonobun. CtepeoMeTpuyecKre
3a/1a4u, CBA3aHHBIE C
BBIYHCIICHHEM 00BbEMOB TEIl U
IJIOIIAIeH TOBEPXHOCTEN
KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU U 00BEMBI 1
KpYTJbIX TEN"

JIBM>KEHUS MPOCTPAHCTBA.
OTtoOpakenusi. J{BukeHus u

paBeHcTBO uryp. Obuue 1
CBOMCTBA JBMKESHUM

Bune! gBmkeHni:

MapajuieIbHbIN IEPEHOC,

LIEHTpalbHasi CHMMETPHS, 1

3epKaJIbHasi CHMMETpHS,
IIOBOPOT BOKPYT IPSIMOM

https://m.edsoo.ru/EZH9GRUEJ]

https://m.edsoo.ru/H24188MKQ

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

https://m.edsoo.ru/RXJ4YW6NA

https://m.edso0.ru/ZSUA77NTX



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
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[IpeoOpazoBanus mogooUs.
[Ipsimas u chepa Ditnepa
I'eomeTpuueckue 3anaun Ha
MIPUMECHECHHE JBUKCHUS

Kontponbnas padota "BekTopsl

B MpocTpaHcTre"

Ob6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMAaTH3alusl 3HAHHIHA:
"TlapajsienbHOCTh TPSAMBIX U
IJTIOCKOCTEH B IpoCcTpaHCTBE"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEMaTHU3al1s 3HAHUM:
"BexTopsl B mpocTpaHcTee”

Oo6o06maromiee nosropenue 11
MOHATUI U METO/I0B Kypca
reomerpun 10-11 knaccos,
cucTeMaTHU3alys 3HaHUM:
"BexTopsl B ipocTpaHcTae”

O6o06maromiee nosropenue 11
MIOHATHUI U METO/IOB Kypca
reomerpuu 10—11 kmaccos,
cucTeMaTHU3alus 3HAaHU:
"O6bemM MHOTOrpaHHUKA"

Ob6o6uaromee nosropenue 11
MOHSITHI ¥ METOJIOB Kypca

https://m.edsoo.ru/A1PU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

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

https://m.edsoo.ru/IHVB2NZH9

https://m.edsoo.ru/AQEFPERJO

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

https://m.edso0.ru/B85S7VDTC

https://m.edsoo.ru/AJX4CDP5I



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I

91

92

93
94

95

96

97

reometrpuu 10—11 kinaccos,
CUCTEeMAaTH3alusl 3HAaHHIA:
"O6beM MHOTOTrpaHHUKA"

Ob6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10—11 kiaccos,
CUCTEeMAaTH3alusl 3HAaHHIA:
"IInomaay moBepXHOCTH U
00BEMBI KPYTIBIX TET"

O6o6mraromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMAaTH3alusl 3HAHHIHA:
"IInomaay moBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

WroroBas koHTpoJsibHAs paboTa
HToroBasi KOHTpoOJIbHASA paboTa

[ToBTOpEeHuEe, 06001IeHNE 1
cUCcTeMaTH3aIlHs 3HAHUI

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTHUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
HMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo0.ru/JG1DJ50NK

https://m.edsoo0.ru/GXZMP89GD

https://m.edsoo.ru/3JI74AMY6M

https://m.edsoo.ru/UI126CB4XL

https://m.edsoo.ru/IEBALO6B5

https://m.edso0.ru/8ZKNMYF03



https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03

98

99

100

101

102

Hcropus passutus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B PA3BUTUM COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B PA3BUTUHM COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEPEOMETPUU KAK HAYKHU U €&
pOJIb B Pa3BUTUM COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B Pa3BUTUHM COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B Pa3BUTUHM COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

https://m.eds00.ru/41X3XKQOG

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

https://m.edsoo.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

https://m.eds00.ru/X89TQ8776



https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUS OCHOBHOM
06pa30B3TeJ’IbHOﬁ nporpaMmmasl CpeaHETr0 061]161"0 06pa303a}mﬂ

I'eomerpus
OnepupoBaTh NOHATUAMU: TOUKA, IPSAMAas, INIOCKOCTb

IIpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX IPU PELICHUU
reOMETPUYECKHX 3a/1a4

OHepI/IpOBaTb MNOHATHUAMU: TMAPAJUICIIBHOCTD W IICPICHAUKYIISIPHOCTD
MMpAMBIX U MJIOCKOCTEH

KrnaccudunupoBaTs B3aMMHOE PACIOJOKEHUE MPSAMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh MOHATUSAMH: JIBYI'PAaHHBIM yroj, TpaHU JBYI'PAHHOIO YIJIa,
pedpo IBYTrpaHHOIrO yria, JUHEWHBIN yroj JBYTPaHHOIO yria, IpaaycHas
Mepa JIBYTPaHHOTO yria

OnepupoBaTb NOHATHAMU: MHOTOIPDAHHUK, BBINYKJIBIH WM HEBBITYKIBII
MHOT'OI'PAHHUK, JJIEMEHTBI MHOIOTPAHHUKA, TPAaBUIbHBIM MHOTOTPAaHHUK

Pacrio3HaBaTh OCHOBHBIE BH/bl MHOTOIPaHHHMKOB (IMpamHaa, HpU3Ma,
OpSMOYTOJIbHBIN Mapasienenunesn, Kyo)

KnaccupumupoBat  MHOTOIpaHHUKH,  BBIOMpas  OCHOBaHUS  JJIs
KJIacCU(UKalUHU (BBITYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKH, NPaBUJIbHBIE
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE TPU3MBI, TapajlieenuIebl)

OHCpI/IpOBaTB IMOHATHUAMU: CCKYyIlasd MIOCKOCThb, CCHCHNEC MHOTOT'PAHHHUKOB

OO0BACHSITE IMPUHIUIIBI ITOCTPOCHUA CeYeHUI MHOT'OI'paHHUKOB, HCIIOJIB3YyA
METO CJICO0B

Ctpoutpb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CII€JOB, BBIMOJHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y

Pematp 3amaun Ha HaXOXKJIEHUE TE€OMETPUUYECKUX BEIMYMH MO OOpasiam
WM aJIrOpUTMaM, NPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOABI TpHU
pEIICHNH  CTAaHAAPTHBIX  MaTEMaTHYECKUX 3aJad Ha  BBIYMCIICHHE
PAcCCTOSIHUN MEXIy ABYMsI TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
MIJIOCKOCTH, MKy CKPEIIMBAIOITAMUCS MPSIMBIMU

Pematp 3amaun Ha HaXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH IO OOpasiam
WIM alroOpuUTMaM, MPHUMEHSSI M3BECTHBIE aHaJUTHUYECKHE METONbl Mpu
pellIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7ad Ha BBIYHMCICHHE YIJIOB
MEXJy CKPELIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,



7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KIIACC

Kon
NMPoBePSIEMOro
pe3yabTarta

6

6.1

6.2
6.3
6.4

6.5

6.6

MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Bbruuciate 00bEMBI M IUIOIAAM TOBEPXHOCTEH MHOTOIPaHHUKOB (IpU3Ma,
nupamMuia) ¢ MpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOLICHUS MEXIY
IUIOINAASIMUA TTOBEPXHOCTEH, 00EMaMU OAOOHBIX MHOTOI'PaHHUKOB

OnepupoBaTh NOHATUAMU: CHUMMETPHUS B IPOCTPAHCTBE, IEHTP, OCb M
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CHMMETPHUH (PUTYPbI

W3Bnekatb, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (GuUrypax, IMpeACTaBICHHYIO Ha
YyepTekKax U pUCyHKax

[TpumensTp reomeTpudeckne (aKThl Ui PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEIIIONATaIIUX HECKOJBKO IIAaroB pEUICHUs, €CINU YCIOBHS
NpUMEHEHHS 33J]aHbI B SBHOH (popme

[IpumensTh mpoCTeilline MporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CHCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKUX 3a/1au

HpI/IBOI[I/ITB IMPUMCPBI MATCMATHUYCCKHUX SaKOHOMepHOCTeﬁ B IIpUpoac Hu
JKHU3HH, paClIO3HABATDH IIPOSABIICHUEC 3aKOHOB I'€COMETPUHN B UCKYCCTBC

[IprMeHATh MOJIyYEHHBIE 3HAHWS HA NPAKTHKE: AHAIU3UPOBATH PEATbHBIE
CUTyallM¥ U IPUMEHSITh U3YUYEHHBIC MMOHATHUS B MPOLECCE MOUCKA PELICHUS
MaTeMaTH4ecKu c(HOpPMYJIUPOBAHHON MPOOJIEMBI, MOJIETUPOBATh PEAIbHBIC
CUTyallUd Ha S3bIKE TEOMETPHUH, HCCIEA0BATh IOCTPOCHHBIE MOJEIU C
UCIIONIb30BaHUEM T€OMETPUUYECKUX TMOHATUN U TeopeM, afmapara aiareopsl,
pemars  MPAaKTUYECKWE  3aJadd,  CBS3aHHBIE C  HAXOXKICHHUEM
FeOMETPUYECKUX BEIUYUH

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

I'eomerpus

OnepupoBaTh HOHATHAMU: IMIUHJIPHUYECKasi MOBEPXHOCTh, OOpasyrolue
LIWIMHIPUYECKON TIOBEPXHOCTH, IWIMHJIDP, KOHWYECKas MOBEPXHOCTb,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh

PacnioznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
OOBSICHATH CITOCOOBI MOJTyUEHUS TeJl BpallleHus
KnaccudunuposaTs B3auMHOE pacnoioxkeHne cepsl U IIOCKOCTH

OnepupoBaTh MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
CErMEeHTa, IIApOBOH CII0H, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIIAPOBOM CEKTOP

Beruncnare 00BbEMBI W IUIOHMIAAM  TIOBEPXHOCTEH Ten  BpallleHUs,



6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

TreOMETPUYECKUX TEJI C MPUMEHEHUEM (popmyt

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OTHMCAHHBIN OKOJNIO cdepbl, chepa, BIECAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHSI MEXKIY TLIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

N300paxkaTh u3yuyaemble (GUTypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
YEpTEKHBIX HHCTPYMEHTOB

BbInoniHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BbEMHBIX (uTyp: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEYEHHUS TeIl
BpallleHus

W3BnekaTb, HWHTEPHPETUPOBATH M IPeoOpa3oBbIBaTh HMH(MOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yeprexax U pUcyHKax

[IpumensTh reomeTpuueckue (axKThl ISl PEUICHHs CTEPEOMETPHYECKHX
3aa4, MPEANoaraloliuX HECKOJBKO IIIaroB pEelIeHUs, €CIH YCIOBHUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopme

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIONMHATE OEHCTBUS CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/ISI BeKTOpa Ha 4Yucio, O6’I)$[CH$[TI>, KaKNUMH CBOﬁCTBaMH OHUA
o0JrazaroT

HpI/IMeHHTB IMPaBUJIO MTapaJlICJICITUIICAA ITPH CIIOKCHUU BEKTOPOB

OnepupoBaTb MNOHSTUSIMU: JEKApTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YTOJI
MEXIYy BEKTOpaMH, CKaISIPHOE NPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPbI

Haxomute CyMMy BEKTOPOB M NPOU3BEIACHUE BEKTOpa HAa YHUCIO, YTOJI
MEXIY BEKTOPAMHM, CKaJSIPHOE IMPOM3BEIECHUE, PACKIaAbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKapTOBOM CHCTEME KOOpAMHAT
Pemate npocreimme reoOMETpUYeCKre 3a/1a4yd Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METO/a

Pemarep 3amaum Ha J0Ka3aTeabCTBO MAaTEMaTHYECKHUX OTHOIICHWM U
HaX0XJIeHWE TeOMETPUUECKUX BEIMYMH IO 00paslaM WM alropuTMawm,
NPUMEHSAST ~ W3BECTHbIE  METOABl  IIPU  PEUNIEHWH  CTaHJAPTHBIX
MaTeMaTHYeCKUX 3a/1a4

[IpuMeHATH NpOCTEHMINME IPOrPpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUYECKHUX 3a1a4
IIpuBoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAC U

JKU3HHU, paCllO3HABATh NPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IpyMeHsTh MONy4YeHHbIE 3HAHUS HA MpaKTHKE: aHAJIW3UPOBATh pealbHbIE



CUTyalluu ¥ MPUMEHSITh U3yUYCHHbIEC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cHOopMyIUPOBAHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BAaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almnapara aiareopsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJIECHUEM
r€OMETPUUYECKUX BETUYNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
7

7.1

7.2

7.3

7.4

7.5

7.6

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

['eomeTpus

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMmas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOESHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

B3aumHO€ pacnoioykeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS, TIapalIeIbHbIC
W CKpemuBarouecs npsMmsle. [lapamienbHOCT, INpsAMBIX W IJIOCKOCTEM B
IIPOCTPAHCTBE: NApaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAINPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOocKOocTed. IIpocreiimmue
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapasuiesenuner,
IIOCTPOCHUE CEUECHUN

HepHGHI[I/IKYIISIpHOCTI) prlMOfI N IUIOCKOCTU: MNEPHCHAUKYIISIPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE NapaJlIebHbIE U MEPIEHIUKYISPHbIE K IJIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTU NPSAMON M MIJIOCKOCTH, TEOPEMa O MPSIMOM MEepHEHIUKYISPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YOl MEXKIY NMPAMOU U IUIOCKOCTBIO, IBYTPAHHbBIN
yroJj, TUHEHHBIN yroi IByrpaHHoro yria. [lepneHaukymnsp v HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TTOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUS (GUTYpPHI HA
IJIOCKOCTh. [IepreHIMKyIApHOCTh IIIOCKOCTEN: MPHU3HAK MEPIEHIUKYISAPHOCTH IBYX
mrockocreil. Teopema o TpEX nepneHIuKyIsipax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTIOI'DAaHHUKA, BBIIYKJIbIE H
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3Ma, TpaHU M OCHOBaHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenumnen, npsMOYTOIbHBIN Mapajljiesienumnes u
ero cpoiictBa. [lupammna: N-yronbHas nupamujaa, TpaHU U OCHOBAHHWE MHUPAMUIBL,
OOKOBasi W TOJIHAS TOBEPXHOCTh MUPAMU[bI, MpPaBUIbHAS M yCeUYE€HHas MUpaMHJA.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [IpaBuwibHBIE MHOTOIpDAaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHA,
npaBUiIbHAS TPEYrojbHAs MUpPaMHJIAa U MPABUWIBHBINA TeTpasap, Kyo. IlpeacraBnenue o
IPABWIBHBIX MHOTOIPaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH, MPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpUM B IHMpaMujax, [apajulelenunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. lliomans
OOKOBOW MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHH,



1.7

TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOi TTpu3Mbl. [L10o11aas 60K0BOI MOBEPXHOCTH U
MIOBEPXHOCTU MPABWIBHOW NMUPAMHIBI, TE€OpEMa O IUIOIMIAJNA YCEUYEHHOM MUPAMUJIBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

[Tomo6ubie Tena B mpocTpancTBe. COOTHOMIEHUS MEXAY TUIOIMAISIMHU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KJIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[Hunuaapuyeckas MOBEPXHOCTh, 00pa3yoIIue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pa3yromias u oCk, IO OOKOBOM H MOJTHON TOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yronne KOHNYECKOM TOBEPXHOCTH, OCh U BEPILIMHA
KOHWYecKoil moBepxHOocTH. KOHyc: OocHOBaHWME W BeplIMHA, oOpasyomas U OcCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTH

Codepa u map: UeHTp, paauyc, TuaMeTp, IUIOMaab ITOBEpXHOCTH chephl. B3anmuoe
pacrnoiioxkeHre cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIomans
cepsl

N300paxkeHue Te BpallleHns Ha IUTOCKOCTH. Pa3BépTka HMIIMHIpa U KOHyca
KomOuHammu Ten BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OITMCAHHBIA OKOJIO
cdepsl, chepa, BcaHHass B MHOTOTPAaHHHUK, HITH TEJIO BPAIICHHS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiiesenunena u cieactsus u3 He€. O0bEM LMIMHpPA, KOHYCA.
O06BEéM mapa u riomazs chepb

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXY TUIOUIaIIMUA MTOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust mwIMHApa (MapajUleIbHO W MEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIINHY ), CeUeHHsI 11apa

Bektop Ha miockoctd M B npocTpaHCcTBe. CII0O)KEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio mapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUI C BEKTOpaMU

[IpsmoyronbHast cuctemMa KOOpIMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
[Ipocreiimme 3agaun B KOOpAMHATax. YTroid Mexay BekTopamu. CkalsipHOe
IIPOU3BEICHUE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXKIAY HNPSIMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 0o1ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMma, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPU PELUICHUH 33]a4, OLICHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
MOHATUSMM: MHOKECTBO, TOJMHOKECTBO, ONEpAallMM HaJl MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM M IIPU PEIIECHUU 3a7ad, B TOM
YHClie U3 JIPYTUX YYeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSITUSIMH: HATypalbHOE YHUCIO, LEJI0€ YHUCIO,
CTETICHb C IEJTBIM MTOKa3aTeJIeM, KOPEeHb HATYPaJIbHON CTEIICHH, CTETICHD C
paroHaIbHBIM TIOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKA3aTeNIeM,
norapudmM dYHCIa, CUHYC, KOCHHYC ¥ TaHTE€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00IINiA
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C pa3IMYHbIMU MO3WMIMOHHBIMH CUCTEMaMU
CUUCJICHUSA, YMCHUC BBITIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/I$I
BBIPOKEHHN CO CTETNEHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:

MOCJICIOBATEIBHOCTD, apu(MeTHUecKass MpOTrpeccusi, TeOMETPHUYECKas



nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3x3, onpenenurenb  MaTpULbL,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBbl, YMEHUE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPaBEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; pEILIATh
YpPaBHEHUs, HEPABEHCTBA W CHCTEMBl C [ApaMETPOM; IPUMEHATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI MJIs PELICHHUS MaTeMaTHYeCKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMK Ha MPOMEXKYTKE, HenpepbIBHAs (YHKIIHMs, aCUMITOTHI Tpaduka
byHKIUM, TiepBasg U BTOpas MpOU3BOAHAs (GYHKIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICT TNPOU3BOJHOHM, TepBooOpasHas, ONpeaeNEHHbIN
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIECHHS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYHKIMU; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIONb30BaTh IPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMMH,
HaXOIUTh HaAuOONBIINE W HAaWMEHbIINE 3HA4YeHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaIM3a; IPUMEHATh MPOU3BOAHYIO JJIs HAaXOXACHHUS HAWIydILIEro
pelleHuss B NPUKIAIHBIX, B TOM YHCIE COLHAIbHO-DKOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TIOMOIIBIO



HHTCrpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUSA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUS (DyHKIMHA, JIWHEHHas (QYHKUWS, KBaIpaTUdHas (QyHKLUS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
(GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHust  rpadukoB  (YHKUIHUH,
UCMOJIb30BaTh Tpa(UKK Ul U3yYeHUs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 33734 W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a1ad M3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
UCIIOJIb30BaTh CBOMCTBA U rpauKu (YHKUMH s pelIeHUs] ypaBHEHMIH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOJAOOHOCTh pe3yJbTaTOB; YMEHHE MOJIEIMPOBAThH
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUECHHBINA pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMHU: CpeaHee apupMeTHdyecKoe, MeIuaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMalIKIO, IPECTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA peaIbHBIX MPOLECCOB U SBJIEHUI; MPEACTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/OB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu McCael0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCeUBaHUs U JIMHEHHON perpeccuu

YMeHue omnepupoBaTh MOHSATHUAMU: CIyYalHBIA ONBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATDH
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BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyJIBI CIIOKCHHS W YMHOXCHHUS BEPOSITHOCTEH, (OpPMYIy IOTHOM
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAaclpelesieHHe BEpOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAHUE, TUCIEPCUsl M CTaHAApPTHOE OTKIOHEHHE
CIlydallHOW  BENWYMHBI, (QYHKIMHA  pPacOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
MCTIOJIb30BaTh CBOMCTBA M3YYECHHBIX PACTpEACICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCyKICHUS JUIsI PEHICHUS 3a7ad; OICHUBATh
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHSATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHUHA yTIia, MJIOCKUN YroJl, ABYTpaHHBINA
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAILIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIOJb30BaTh IMPU PEIICHUU
3aa4 u3y4deHHbIe (DAKTBl U TEOPEMBI MIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOIIBI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMMPAKTUYCCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHus, LWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, MIOMIaIb
IIOBEPXHOCTU NHUPAMUbI, NPHU3MBbI, KOHyCa, LWIMHIApPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,
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12

13

Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONPEENCHHS U3y4aeMbIX (UTYpP, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue 1MoA00us, Mono0HBIe (UTYPBI; yMEHHe
pacrio3HaBaTh PaBHbIC U IMOJOOHBIC (UTYpPhI, B TOM YHCJIEC B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOIb30BaTh T€OMETPHUECKIE OTHOIICHUS TIPH
pELICHUH 3aJa4; HAXOJUTh TCOMETPUYCCKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 peaJbHOM KM3HM; YMEHHME BBIUHCIATH TI'€OMETPUYECKUE BEIUYHHBI
(mHA, yTOJN, IJIOMIAah, OO0BEM, IUIOMAAb TOBEPXHOCTH), HCIIOIB3YS
U3y4eHHbIe (OPMYJbI MU METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHJIpaA, TUiomanab chepsl; 00béM Kyoa,
IpSMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BEMOB MOJIO0OHBIX QUTYp

VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJCHHE BEKTOpa Ha 4YKCJIO, pa3JIoKeHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIPHOE TPOW3BEJCHHE, BEKTOPHOE MPOU3BEIACHHE, YOI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI—;II\/’I u KOOp}IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEeMAaTHKU B HM3yUYEHUU NPUPOJIHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTDH MMPUMEPHI MATEMaTUYECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATYypalIbHOU cTerneHu. J{eHCcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enbpIM 1nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHH

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

1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI

JeiicTBuTtenpHble uucia. ApupMeTHYecKHe onepauud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yyibTaTa BHIYUCICHUI

1.8 [TpeoOpa3zoBaHue BbIpaKeHUM

1.9 KommexcHple yncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie 1 poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHUs

2.4 [Toka3zarenbHbIe U JTOrapuPpMUUECKHE YPAaBHEHHS

2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [Toka3zarenbHbIE U JTOrapupMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OTNpeaenuTeb MaTPHUIIbI
3 DOyHKINUK U TpaPUKH



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM

OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkumu. Hymu ¢yHkmmm.
[IpoMeXyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl U MHUHUMYMBl GyHKIuH. HauOonpliee W HauMeHblee 3HAYCHHE

(GYHKIIUN HA IPOMEKYTKE

Crenennass (yHKIUS C HATypajJbHBIM W LeNbIM Moka3aTeneMm. EE cBoiictBa u

rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
Tpuronomerpudeckue GyHKINN, X CBOHCTBA U TpaduKu
[TokazarenbHas u norapupmMudeckas GyHKINU, HX CBOHCTBA U rpaduku

Touku paspeiBa. AcumnToTel rpadukoB ¢yHkmmit. CpoiictBa  QyHKIUA,

HENPEPBLIBHLIX HA OTPE3KE

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs TOCIIEI0BATEILHOCTEN
Apudmerndeckast u reoMeTpudeckas rnporpeccuu. @opmMyia CI0XXKHBIX POLIEHTOB
Hagana MmaTemMaTrnueckoro aHajimsa

[TpousBoanas ¢pynkimu. [Ipons3BoiHbIE S7IeMEHTAPHBIX (PYHKITHIA

HpI/IMeHeHI/Ie HpOI/ISBOI[HOI\/’I K HCCICOOBAHUIO (I)YHKI_[I/Iﬁ Ha MOHOTOHHOCTb H
9KCTPEMYMBI. Haxoxnaenue HanOOJIBIIEr0 U HAMMCHBIIETO 3HAYCHHS (I)YHKI_[I/II/I Ha

OTpE3Ke

[TepBoobpaznas. Muterpan
MHoecTBa 1 JTOTHKA

MHOXecTBO, orepaiuu HajJ MHOKecTBamu. J(narpammel Diinepa — Benna
Jloruka

BeposTHOCTB 1 cTaTHCTUKA
OnucaTenbHasi CTaTUCTUKA
BepositHoCcTh

KomOunaTtopuka

I'eomerpus

®urypsl Ha MIOCKOCTU

[IpsiMble 1 MJIOCKOCTH B MTPOCTPAHCTBE
MHororpasHuKu

Tena v MOBEpXHOCTH BpAILLEHUS

Koopaunatsl u BEKTOPBI



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






