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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHMTApPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBHUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
U3YYEHUU TEOMETPUM uepe3 O00eCredYeHHe BO3MOXKHOCTU MPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
o0Opa3oBaHMsl, CBSI3aHHOIO C UCTIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMupoBaHHE  YMEHHUS  BIAJeTh  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHHE YMEHHUS paclo3HaBaTh Ha YepTexax, MOJENISIX U B
pealbHOMMHPE  MHOTOTPAaHHMKM W Tejda  BpalleHus, KOHCTPYHpPOBAaTh
reOMETPUYECKUE MOJIEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

¢opMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJICpKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CTIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpeca K H3yUSHUIO TeOMETPHH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHHUS 3aBUCHUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHTYallii, WCCIICJIOBAaHUS TOCTPOCHHBIX MOJICIIEeH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEILHO M MOCTYNATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHumanuu  O0ydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecrneurBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEII0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUIEIBHOCTD MIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

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

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHbIA U MHOTOI'PAHHbBIE YIJIbI.
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 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammpa: n-yrojpbHas NUpaMua,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. llperncraBieHne O MpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadJIp,
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 TMOBEPXHOCTH MPABHIBHON MHUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
NUpamMUIbl.

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, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O pPAa3lIOKEHUHM BEKTOpa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTHs: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
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 IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas 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, TUIOMaah chepsl U €€ JacTew.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALICHUS: CEYEHUS IWJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsE CUMMETpPHS, 3€pKaJlbHasi CHUMMETPHs, MOBOPOT BOKPYTr MPSIMOIA.
[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 BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTAroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO 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 TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3ajgadu  (CpaBHHMBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOLIECCa, a TAaKXKE BBIIBUraTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

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

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHUYECKOH 3a7auu;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh LEJIb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W WHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaaccaoOyyaromuiicss HAyqUTCs:

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(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHsS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTb CUMMETPUHU
durypsr;

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

e BBINOJHATHACUCTBUSHABEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJEHUE T€OMETPUYECKHUX BEJIWYMH, MPUMEHSS W3BECTHBIE METOJIbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e U3BJIEKATh, MPEOOPa3OBBIBATH W HUHTEPIPETUPOBATH HHPOPMALUIO 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 TOMCKa PEelIeHHs] MaTeMaTH4ecKdu  CcpOopMyIHMpOBaHHOM
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e HMETh MPEJCTABIEHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaaccaoOydaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOH U c(heprudeckor TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

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

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

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(hEephl U MITOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITIOTHSATHOIIEPALIMMHABEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, HAa TPUMEHEHHUE BEeKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPUM, 3E€PKAIBHOU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUW: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATbI€OMETPUUECKUEYTBEPIKICHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJBKO INAaroB pELICHUS, €CIH YCJIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallMH Ha S3BIKE I'€OMETPUM, MCCIENO0BATH IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHuepasiejioB U KoaunyecrBouacos dueKkTpoHHbIE (LM (POBbLIE)
n/n TeMIPOrPaMMblI Bcero KonTpoibHbIepatoTsl  00pa3soBaTelbHbIEPECYPChI
1 BBenenue B crepeomMeTpuio 23 1 https://m.edsoo.ru/NSW8B1MGE
B
2 JHIMHOC PACHOTIONCIHE HPAMBLX B 6 1 https://m.edsoo0.ru/M1C9A4D4D
IIPOCTPAHCTBE
n .
3 ApaJlJICJIbHOCTD NPAMBIX U IIJIOCKOCTCHU B 8 https://m.edsoo.ru/UBZS|4V3R
MIPOCTPAHCTBE
IT
4 epHeHHHIfyMpHOCTB TPAMBIX 1 25 https://m.edsoo.ru/L500L9D0OR
TUTIOCKOCTEH B MPOCTPAHCTBE
VYribl 1 paccTosTHUA 16 1 https://m.eds00.ru/G614X9S1B
MHororpanHuku 7 https://m.edsoo.ru/K415V4D7F
BekTops!l B IpocTpaHcTBE 12 https://m.edsoo.ru/H2P5B1T90
IToBTOpenue, 0000IIEHNE U CUC
8 e P HH HHICHHE 1 CHCTEMATHEAtIA 5 2 https://m.edsoo.ru/J7Z9U1K8F
3HaHUHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

11 KJIACC

No 11/ HaumeHoBaHuepas3aejioB U Koanvecrsouyacos JaekTpoHHbIe (HU(pPOBHIE)
i TeMIIPpOrpaMMbl Bcero KoutposbHbiepadoTsl  00pa3oBaTeIbHbIEPECYPChI
1 AHaUTUYECKAST€OMETPUS 15 1 https://m.eds00.ru/J9C7F5W6J
I1 600
2 OBTOPCHIE, ODOBIICHHE 1 15 1 https://m.eds00.ru/R7X1LIN2P
cUCTEeMaTH3aIHs 3HAHUH
3 OOBEMMHOTOTpaHHUKA 17 1 https://m.eds00.ru/Y9Z0G7Y8Y
4 TemnaBpamenus 24 1 https://m.edsoo.ru/G9A1L2B2Z
IT OB
5 Teiomam HOBEPXHOCTI I ODBEMBT KPYTIRIX 9 1 https://m.eds00.ru/J2X2C6B1R
6 JBrokeHus 5 1 https://m.edso0.ru/B5G9R2C5E
IT , 0000
7 OBTOPEHIE, ODOBIIEHHE 1 17 2 https://m.eds00.ru/C3B508K3V
crcTeMaTH3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 8
ITPOTPAMME



https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo 4yacos
Ne JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KoHTpoJbHbIE
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI
OcHoBHbIE IIpaBUIIa U300paKEHUS HA PUCYHKE
1 IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB), 1 https://m.edso00.ru/C8R5V2L5W
CepeuHbl OTpe3Ka
[TonsTHA cTepeoMeTpur: TOUKA, IpsMas, INIOCKOCTb,
5 npocTpancTBo. OCHOBHBIE ITpaBUIIa U300paKEHUS HA 1 httos://m.edsoo.r/DLILV7KEM
PHUCYHKE IJIOCKOCTH, MapajlyIebHbIX MPSMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsiTHst: mepecekaronecs MIOCKOCTH,
3 IIEPECEKAIOIIMECS MpsAMasi U IUIOCKOCTb; 1 https://m.edsoo.ru/E7A4A8V7D
MOJIYTIPOCTPAHCTBO
[TonsiTHst: mepecekaronrecs MIOCKOCTH,
4 [IEPECEKAIOIIMECS psIMasi U IUIOCKOCTb; 1 https://m.eds00.ru/M4P3F1K30
noJsrynpoctpancTBo. CTapToBas JUarHOCTHKA
MHororpaHHuKH, U300pa’keHNe MPOCTEUITNX
5 IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX 1 https://m.edsoo.ru/M4J5A3Y1F
00BEKTOB
MHororpaHH1KH, U300pa’keHue MPOCTEUITNX
6 MIPOCTPAHCTBEHHBIX (UTYP, HECYIECTBYIOIINX 1 https://m.eds00.ru/ROZ8Y9Y 1A
00BEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX https://m.edsoo.ru/D8Y2W8X4F
8 AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CAEACTBUS U3 HUX https://m.eds00.ru/T8T1D4X3X
9 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX. 1 https://m.edsoo.ru/L6USB5P1W
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CriocoObI 3a/1aHUs IPSIMBIX U TIOCKOCTEH B
npoctpanctBe. O603HAYECHUSTIPSIMBIX U TIOCKOCTEH

10

N300paxkenue ceueHuil nupamuibl, Kyoa v pu3Msl,
KOTOpBIE MIPOXOJAT uepe3 ux peéopa.
N300pakeHuenepecedeHUAN0NyYCHHBIXIUIOCKOCTEH.
PackpaimBaHuennoCTpOSHHBIXCEUEHUHPA3HBIMULIBETAMHU

https://m.edsoo.ru/N9H8R9U4A

11

12

13

14

H300paxeHne ced4eHuit mupamMmubl, Kyoa v MpU3MblI,
KOTOpBIE ITPOXOJAT uepe3 ux peéopa.
N306paxkenuenepecedeHUsn0Ny4€HHbIXINIOCKOCTEH.
PackpamBaHrenocTpoeHHbIXCEUEHUHPa3HbIMULIBETAMU

N300paxeHne cedeHuit mupamMmubl, Kyoa v MPU3MblI,
KOTOpBIE TPOXOJIAT uepe3 ux péopa.
N306paxkeHnenepecedeHusnoNyY€HHbIXIIIOCKOCTEH.
PackpamnBaHrenocTpoeHHbIXCEUeHUHPa3HbIMULIBETAMU
N300pakeHne ceueHuil mupaMubl, Kyoa u mpu3MBl,
KOTOPBIE MPOXOAT Yepe3 ux peodpa.
N300pakeHnenepecedeHus oIy YeHHBIXITIOCKOCTEH.

PaCKpaIHI/IBaHI/ICHOCTpOeHHI)IXCC‘-ICHI/II\/JIpa3HBIMI/IIIB€TaMI/I

Merton ciaenoB ajs MMOCTPOCHUA CEeUYCHUI

https://m.edsoo.ru/C8Y6COR9F

https://m.edsoo.ru/V8S2D3A6E

https://m.edsoo.ru/V3A7D0P9S

https://m.edsoo.ru/U6F3M4W3T

15

16

17

Meton cnenoB st mocTpoeHus ceueHuil. CBoiicTBa
MIEPECEUECHNM MPAMBIX U INIOCKOCTEN

MeTton cienoB Juis noctpoeHus ceueHuil. CBoiicTBa
[IEPECCUCHUM NPAMBIX U INIOCKOCTEN

[Toctpoenue cedenuii B mupamue, Kyoe 1o Tpém
ToukaM Ha péopax. Co3jaHne BBIHOCHBIX YepTexel u
3aIUCh 11aroB IMOCTPOCHUS

https://m.edsoo.ru/B1D7X2R5I

https://m.eds00.ru/K6S2Y2T4X

https://m.edso0.ru/C4W6Z8A9L

18

[TocTpoenue ceuenuii B mupamMue, Kyoe mo Tpém
ToukaM Ha péopax. Co3maHne BEIHOCHBIX YEPTEKEN U

https://m.eds00.ru/M1G3J6Q0T
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https://m.edsoo.ru/U6F3M4W3T
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3aIIMCh IaroB MOCTPOCHU A

19

20

21

[ToctpoeHue ceueHuii B mupamujie, Kyoe mo Tpém
ToukaMm Ha péopax. Co3qaHre BBIHOCHBIX YePTEKEH U
3aIUCh IIaroB MOCTPOCHUS

[Toctpoenue ceueHuii B mupamujie, Kyoe mo Tpém
ToukaM Ha pEOpax. Co3aHKe BHIHOCHBIX YepTexkel 1
3aMKch MaroB NOCTPOCHUS

[ToBTOpenue muanumerpuu: Teopema o
MIPOMOPLMOHANIBHBIX 0Tpe3kax. [logo0ueTpeyroibHUKOB

https://m.edsoo.ru/R3U3MONS5I

https://m.edsoo.ru/C3USN6S7U

https://m.edsoo.ru/S5U5B1J8X

22

[ToBropenue mranumerpun: Teopema Menenast.
PacueTsl B ceueHMAX HA BEIHOCHBIX YCpTEIKAx. I/ICTOpI/ISI
Pa3sBUTHUA INTAHUMETPHUU U CTCPCOMETPUHA

https://m.edsoo.ru/X208V7M0OM

23

24

25

26

KonrtponbHas padora "AKCHOMBI CTEPEOMETPUH.
Ceuenus"

B3aumHoe pacnionoxeHnue NpsMbIX B IPOCTPAHCTBE.
CkpemuBarouecs npsmsle. [Ipuznaku
CKpelBaroImuxcs npsaMeix. [lapannensHbienpsmbie B
IIPOCTPAHCTBE

Teopema 0 CyIIeCTBOBAHUH M €IMHCTBEHHOCTH MPSMOMN
NapaJuleJIbHON JaHHOU IIPSIMOM, POXOIAIIEN Yepes
TOYKY IIPOCTPAHCTBA U HE JIEXkKALIEH HA JAHHOU MIPSIMOM.
JlemMma o
[epPECCUCHUUIIAPAIIIEIbHBIXITPSAMBIXIIOCKOCTBIO
[TapamienbsHOCTB TpeX MpsAMBIX. Teopema o TpEx

MnapajiCJIbHBIX NPAMBIX. TeopeMa 0
CKPCIIUBAIOIIHUXCATIPAMBIX

https://m.edsoo.ru/U6A0T2Z1X

https://m.edsoo.ru/I6W5Z5L3V

https://m.eds00.ru/R1T2G0Z4E

https://m.edso0.ru/B5B7N7L1X

27

[TapannensHoe poekTHpoBaHue. OCHOBHBIE CBOMCTBA
NapauIeIbHOTO MPOEKTUPOBAHUSI.

https://m.edso00.ru/J9X4Z29V3V
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N300pakeHnepasHpIXPUTYp B APATUICITEHOUITPOCKITUN

28

29

[lenTpanpHas npoeKuus. Yol C COHAIpPaBICHHBIMU
CTOpPOHAMU. YTOIMEXAYIPSIMBIMU

3&,[[3‘11/1 Ha J0Ka3aTCJIbCTBO U UCCICIOBAHUC, CBA3AaHHBIC
C paCIIOJIOKECHUEM IIPAMBIX B IIPOCTPAHCTBEC

https://m.edsoo.ru/T3L2A9KAT

https://m.eds00.ru/O0U1V2R4I

30

[TonsTHA: mapaJIeTbHOCTh OPSIMOM U TIJIOCKOCTH B
npoctpancTe. [Ipu3Hak napaaienbHOCTH MPSIMON 1
mockocTi. CBOMCTBANAPATIICTIBHOCTUIIPSIMOUN 1
IUIOCKOCTH

https://m.edsoo.ru/\VV5F0I6L9F

31

I'eomeTpuueckue 3a1aun Ha BBIYUCIIEHUE U
JI0Ka3aTeNIbCTBO, CBS3aHHBIE C I1APAUIEIBHOCTHIO
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

https://m.edsoo.ru/D8P3J2F0B

32

33

34

[TocTpoeHne cedyeHuns, NIpOXOIAIIEro Yepe3 JaHHYIO
MPSAMYIO Ha YEPTEXKE U NMApPaLICIIbHOTO APYTrOd MPSMOM.
PacuérorHomenuit

[TapannenbHas mpoeKUrs, IPUMEHEHUE ISl IOCTPOCHUS
ceueHHi KyOa U mapasuiesenumnesaa.
CaoiicTBanapayjienenuneaa u npu3Msl

[TapannenpHble IockocTr. [Ipu3Haku napamienbHOCTH
JIBYX IIJIOCKOCTEU

https://m.edsoo0.ru/S0V4S5G1W

https://m.edsoo.ru/F504V6P3D

https://m.edsoo.ru/VV9E3I4F1N

35

Teopema 0 mapaieIbHOCTH U €JUHCTBEHHOCTH
TIJIOCKOCTH, MPOXOIAIICH Yepe3 TOUKY, He
MIPUHAICKAITYIO TAHHOU ITIOCKOCTH M CIICJICTBUS U3
Hee

https://m.edsoo.ru/YOH2G119Y

36

CBoiicTBa mapayIeNIbHBIX IUIOCKOCTEN: O
MapaJyIEIbHOCTH NPSIMBIX NIEPECEUEHHUS ITPU
MEePECEUCHNH ABYX MapaJICIbHbBIX MJIOCKOCTEH TPEThEi

https://m.edsoo.ru/S8H4P6L8B

37

CBoiicTBa mapaieNbHBIX MIOCKOCTEH: 00 OTpe3Kax

https://m.eds00.ru/JOE9T2Z4N
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https://m.edsoo.ru/F5O4V6P3D
https://m.edsoo.ru/V9E3I4F1N
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napajiC/IbHbIX NPAMBIX, 3aKJII0UYEHHBIX MCKIAY
napaajaClIbHbBIMU IJIOCKOCTAMU; O IIEPECCUCHU U HpHMOfI
C ABYMs MapajljICJIbHBIMU ITJIOCKOCTAMU

38 [ToBTopenue: Teopema [Iugaropa Ha miaockocTu https://m.edsoo.ru/N3R3Q1A8C
I1 :

39 OBTOpeHHe https://m.edsoo.ru/P1D6BSW9A
TPUTOHOMETPUSNPIMOYTOJILHOTOTPEYTOJIbHUKA

40 CaoiicTBa Ky0a 1 MPSMOYTOJIBHOTO TapaljIesIenuneaa https://m.eds00.ru/J9Z21G2K3Y

41 Boruncnenue 1iMH OTpe3KOB B KyOe U MpSAMOYTroJIbHOM httos://m.edsoo.ru/L1CTI407S
napasuieJenunesie

42 [lepneHANKYISIPHOCTH HpﬂMOfI U wiockoctu. [Ipusnak https://m.edso00.ru/U1H707Z3M
NEPIEeHIUKYIIPHOCTU IPSIMOM U TIIOCKOCTH

43 [IepnieHAUKyYIAPHOCTD Hps{Moi/"I u 1ockocty. [Ipusnak https://m.edso0.ru/L2C3BOM1F
NEePIEeHIUKYISIPHOCTU IPSIMOM U TJIOCKOCTH
Teopema 0 CyneCTBOBAaHMM U €AMHCTBEHHOCTH MPSIMOH,

44 MIPOXOJSIIEH Yepe3 TOUKY IPOCTPAHCTBA U https://m.edso00.ru/R9Q6P2P7D
NEPIEeHIUKYISIPHON K IIIOCKOCTU
IT

45 JIOCKOCTH M MIEPIEHAUKYIISIPHBIE UM MPSIMBIC B https://m.edsoo.ru/K5ZOKEW1E
MHOTOTpaHHHKAX

46 [TockoCcTH ¥ TIEPIIEHANKYIISIPHBIE UM TIPSIMBIC B https://m.edsoo.ru/J7S7G7RIR
MHOTOTpaHHHKaX
II !

47 CRUCHIHEYILIP M HAIIOHHAL, ~OCIPOCHHe https://m.edso0.ru/UOF801T5Y
NEePIEHINKYIISpa U3 TOYKU Ha MPSIMYIO
II !

48 CPUCHARIYIID 1 HAIGIOHHAL. TI0CTPOCHHS https://m.edsoo.ru/HOH5P6A5Z
NEPIeHIUKYIISApa U3 TOYKU Ha MPSIMYIO
T N

49 copema O TPEX MEpICHAMKYIAPAX (IpAMAs 1 https://m.edso00.ru/L6J8G6YOL
obpatHas)
T N

50 COpeMa 0 TPEX MEpNEHKYIAPAX (IpAMAS 1 https://m.eds00.ru/O1D710S6G

obpatHas)
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https://m.edsoo.ru/O1D7I0S6G

o1

YronmexayCcKpemrBao MU CAIPSIMbIMA

https://m.edsoo.ru/N3E9I9G2L

ITouck NEPNCHAUKYIAPHBIX IIPAMBIX C IOMOIIBIO

52 . https://m.edsoo.ru/G2D4N3N9F
NEPIEHIUKYIIAPHBIX MIOCKOCTEN

53 OpTOroHaBbHOCTIPOESKTUPOBAHUE https://m.edsoo.ru/H8F5D4U60

54 [Toctpoenue ceuenuii kyba, mpuU3Msbl, HPaBI/IJIBHOﬁ https://m.edsoo.ru/MESOWAE2T
IIUPAMU/JIBI C TOMOLIBIO OPTOTOHAIBLHON TPOEKIIMU

55 [TocTpoenue ceuenuii Kyoa, mpU3MBl, HPaBHHLHOfI httos://m.edsoo.ru/GEE2GAFIX
IIMPAMUJIBI C TOMOLIBI0 OPTOTOHAIBLHOW TPOEKIINH

56 Cummerpus B HpOCTpEulHCTBe OTHOCHUTEJIBHO IIOCKOCTH. https://m.eds00.ru/[401E8T3A
[TnockocTUCMMMETPUI B MHOIOTPaHHUKAX

57 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U INIOCKOCTH https://m.edsoo.ru/G4BOS5L2H
KaK CII€ZICTBHE CUMMETPUHU

58 IIpaBunbHBIE MHOTOTPaHHUKU. Pacy€r paccTostHUM OT https://m.edsoo.ru/Y8UINOO3]
TOYKH JI0 TIIOCKOCTU

59 [IpaBuiibHBIE MHOTOTpaHHUKHU. Pacy€T paccTosiHui OT https://m.eds00.ru/U9L8Z506G
TOYKH JI0 TNIOCKOCTU

60 CnocoObl onyCcTUTh HepHCHJlI/Ij(yJ'IﬂpI)IZuCI/IMMeTpI/ISI, httos://m.edsoo.ru/0603J0U3H
CABHT TOUYKH I10 MapayIeNbHON NpIMOi

61 Cnsur no HvenapannenLHoﬁ IPSIMON, U3MEHEHUE https://m.edsoo.ru/M1L 7E7DEA
paccTosiHui
K 6ota "B

62 OHTpOTLHAZ pa OTaV SAMHOC pacnc?‘n OPCHHE https://m.edsoo.ru/T8K8J1Y2H
IPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE
[ToBTOpEHME: yron Mexay IpsMbIMU Ha MJIOCKOCTH,

63 TPUTOHOMETPHS B TIPOU3BOIHLHOM TPEYTOIBHUKE, https://m.edsoo.ru/X7B1BOA5A
TeopeMa KOCUHYCOB
I1 :

64 OBTOPEHIE: YTOI MEILY CHPCIHBAIOTIHMICA hitps://m.eds00.ru/lOVONINSR
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpuyeckre METOAbI BEIYUCICHUS YTJIa MEXIY https://m.edsoo.ru/HOI1Y8C6L
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MMPpAMBIMH B MHOT'OT'paHHUKaX

JByrpanubiii yroj. CBOMCTBO JTUHEHHBIX YIJIOB

66 https://m.edso0.ru/X7A6Z8N30
JIBYTPAHHOIO yTJia
[lepnenaukynspHbie 10CKOCTH. CBOMCTBA B3aUMHO

67 PHCHIHEY TP . https://m.edsoo.ru/J4F9U6L9E
MEePIECHINKYJISIPHBIX IIOCKOCTEHN
[Ipu3Hak nepneHANKYISIPHOCTH MIJIOCKOCTEH; Teopema o

68 MPSIMOM TIEPECEUCHMSI IBYX TIIIOCKOCTEH https://m.edso0.ru/DOO5T8POH
NEePHEHANKYISIPHBIX TPEThEU IIIOCKOCTH
IIpsaMOyroaLHBIN HapallIeIeIuIIe; Ky0; H3MEPCHHS,

69 p . 4 p o R p https://m.edso00.ru/J2B8Q2D10
CBOMCTBA MPSIMOYTOJILHOTO MapasuieieuIe ia
Teopema 0 guaroHaM IPSIMOYTrOJIbHOTO

70 p a PAMOYT . https://m.edsoo.ru/P5H4F1Q1Z
napasuiesienuIie/ia v cleCTBUE U3 Hee
CrepeoMeTprUeCKHe ¥ TIPUKIIATHBIC 3aa9H, CBSI3aHHbBIC

71 P P P g g https://m.edso00.ru/Q3ROP4X4C
CO B3aUMHBIM PACIOJIOKEHUEM TIPSIMBIX U TIJIOCKOCTH
[ToBTOpEHME: CKpENTMBAOIIUECS MIPSMBIE,

72 HapaJyIeIbHbIE INIOCKOCTH B CTaHIAPTHBIX https://m.edso00.ru/B61303U7D
MHOTOT'PaHHHUKAX
[Tapa napannenbHbIX IIOCKOCTEW Ha CKPEIMBAOIINXCS

73 HPSIMBIX, PACCTOSTHUE MEXKAY CKPEIIUBAIOIIUMUCS https://m.eds00.ru/X3X5J3X5T
MPSIMBIMH B TIPOCTBIX CUTYAITUAX
PaccTosiHre OT TOYKH 10 TIJIOCKOCTH, PACCTOSTHUE OT

74 8 a p https://m.edsoo.ru/B7P9A6W8Z
IpsIMOM 10 TIJIOCKOCTH
Brranciaenue paccTOSHUN MEXKIY CKPEIIMBAIOITIMUCS

75 p Ay crpetit . m https://m.edso00.ru/Q7G3E304D
MPSIMBIMH C TIOMOIITBIO TIEPIIEHIUKYIISIPHOU IITIOCKOCTH
TpéxrpaHHsblil yroi, HEpaBEHCTBA JJIsl TPEXTPaHHBIX

76 yrioB. Teopema [lugaropa, Teopembl KOCUHYCOB U https://m.eds00.ru/GON2H5L1K
CHHYCOB JIJIsI TPEXTPAHHOTO yTJia

77 DneMEeHTHI CPepUIECKO Te€OMETPUH: Te0Ie3HUSCKUe https://m.eds00.ru/G6S619N7S
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JIMHAY Ha 3eMIIe

78 KoHnTtposbHast padota "Yribl u paccTossHUS" 1 https://m.edsoo.ru/E3R7Z8K3P
79 CI/ICTeMaTI‘/‘IBaLII/ISI 3HaHUH "MHOTOrpaHHUK U €ro 1 https://m.edsoo.ru/Y 7Y OCAMAP
3JIEMEHTHI
80 [Mupamuna. Buas nupamun. [lpaBunsHas nupamuaa 1 https://m.eds00.ru/U0QOK3X9V
81 [Tpusma. [Ipsamas u HakoHHas npu3Msbl. [IpaBuiibHas 1 https://m.edsoo.ru/T603VINGT
npu3Ma
82 Ilpamoii mapauieenimes, MpAMOYToIbibIi 1 https://m.eds00.ru/Y8K3N7USA
napajuienenunesn, Kyo
83 BrinykibiemHororpanauku. Teopemaditnepa 1 https://m.eds00.ru/C6H509W00
84 Brimykisle MHororpannuku. Teopema Diinepa. 1 httos://m.edsoo.ru/SETAYOL2C
[TpaBuibHbBIE U TOTYNPAaBUIBHBIE MHOTOTPAHHUKU
85 O06o6maromuii ypok mo teme "MHororpaHHUKH'" 1 https://m.edsoo.ru/C7F1R4J0L
86 ITonsATHE BEKTOpA HA IUIOCKOCTH U B IIPOCTPAHCTBE 1 https://m.eds00.ru/L5L3A2WA4G
87 CyMMaBeKTOpOB 1 https://m.edsoo.ru/Y607R8X50
88 Pa3HocTEBEKTOPOB 1 https://m.edso00.ru/B6X5W5WII
89 [TpaBunonapamienenunea 1 https://m.edsoo.ru/Y7R20406E
90 YMHOKEHUEBEKTOPAHAYUCIIO 1 https://m.eds00.ru/C9T808D8X
01 Paznoxenue BeKTvopa 1o 6asucy TpéX BEKTOPOB, HE 1 httos://m.edsoo.ru/I9TIOIVEN
JeKaIuX B OJTHON TIIOCKOCTH
92 CxansipHOETIPOU3BEICHHE 1 https://m.edso0.ru/COU6A7EQS
93 Brluucnenue yria Mexxa1y BEKTOpaMU B IIPOCTPAHCTBE 1 https://m.eds00.ru/G3U3F9G8M
94 [Tpocreiimmesanaun ¢ BEKTOpaMu 1 https://m.edso0.ru/T9S5E2Q4M
95 [Ipocreiimuesanaun ¢ BEKTOpaMu 1 https://m.eds00.ru/S2Z1V7G5C
96 [Ipocreitmue3anaun ¢ BEKTOpaMu 1 https://m.edso0o.ru/\VV8C1B1N5I
97 [Ipocreiimuesanaun ¢ BEKTOpaMu 1 https://m.edsoo.ru/D3R5Q6A1D



https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/U0Q0K3X9V
https://m.edsoo.ru/T6Q3V7N9T
https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/S5T4Y9L2C
https://m.edsoo.ru/C7F1R4J0L
https://m.edsoo.ru/L5L3A2W4G
https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E
https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/T9S5E2Q4M
https://m.edsoo.ru/S2Z1V7G5C
https://m.edsoo.ru/V8C1B1N5I
https://m.edsoo.ru/D3R5Q6A1D

98 O0o001IeHNEe U CUCTeMAaTHU3alUs3HAHHIA 1 https://m.edso0.ru/N3L3C7L9Z

99 O0001eHre U cucTEMaTU3alUsI3HAH U 1 https://m.edsoo.ru/W0Z4C7Y 3K

100 BIIP 1 https://m.edso0.ru/R5C5M2X4V

101 BIIP 1 https://m.edsoo.ru/D8F2MOV7L

102 O00011eHre U cUcTEMaTU3alUsI3HaH U 1 https://m.edsoo.ru/KAN7X0B8K
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102



https://m.edsoo.ru/N3L3C7L9Z
https://m.edsoo.ru/W0Z4C7Y3K
https://m.edsoo.ru/R5C5M2X4V
https://m.edsoo.ru/D8F2M0V7L
https://m.edsoo.ru/K9N7X0B8K

11 KJIACC

Ne KosnyecTBouyacon
JIeKTPOHHBbIeNU(PPOBBICOOPA30BATEILHbIEPECY
n/ Temaypoka Bcer | KonTpoubHblepadoT peBI
n 0 bl
I1 "K
1 OBTOPCHIHE TEMEHT OOpHHHaTEj peiropa 1 https://m.edsoo.ru/M412M8V3N
Ha TUIOCKOCTH U B TIPOCTPAHCTBE
H n
2 OBTOPEHIE TENBI CKaJ?IpHoe 1 https://m.edso0.ru/DOAODAL8X
MPOU3BE/IEHNUE BEKTOPOB
IT "B
3 OBTOPCHIE TEMBL “BbHHEICHIE yfﬂa 1 https://m.edsoo.ru/Y9O8F5WO0B
MeEX1y BEKTOpaMHU B IPOCTPAHCTBE
[ToBTOpeHue Tems! "YpaBHEHHE IPAMOI,
4 MPOXO/IsIIel uepes3 ABe Touku'". BxogHoi 1 https://m.edsoo.ru/W5P7F1X00Q
KOHTPOJTb
5 ¥PaBHEHHE IIOCKOCTH, HOPMAI, 1 https://m.eds00.ru/NOZ9M5B1P
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
YpaBHEHHE TUIOCKOCTH, HOPMaIb,
6 PABHCHHE [IOCKOCTH, HOpMAID 1 https://m.eds00.ru/J6Q3H7U4W
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
7 BekropHoenpounsBenenmne 1 https://m.eds00.ru/E3T5Q9X10
e
8 HHCHHBICHCPABCHCTRA, 1 https://m.eds00.ru/M5B4P8R1M
JTUHEHHOEPOrpaMMHUPOBaHUE
JInHeitHbIeHEpaBEHCTBA
9 1 fl HPICHCPABEHCTRA, 1 https://m.edsoo.ru/J2R6V8J5T
JIMTHENHOETIPOrpaMMHUPOBaHNE
A N
10 HAITTITACCICHE METOART pactieta I 1 https://m.eds00.ru/ULE2F6LAN
MEX1y PSMBIMH B MHOTOI'PaHHUKAX
A N
11 HATHTHTCCIHE METOIIN! pacieta yrila 1 https://m.edso0o.ru/11P9I12K6Y
MCKAY MIIOCKOCTSAMU B MHOT'OI'pPaHHUKAX
12 ®dopmyra pacCTOSHUS OT TOUYKH JI0 1 https://m.eds00.ru/L4N3C7H3S



https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/Y9O8F5W0B
https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/J6Q3H7U4W
https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/M5B4P8R1M
https://m.edsoo.ru/J2R6V8J5T
https://m.edsoo.ru/U1E2F6L4N
https://m.edsoo.ru/I1P9I2K6Y
https://m.edsoo.ru/L4N3C7H3S

IJIOCKOCTH B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOYKH 10

13 https://m.edsoo.ru/K4F7Y9HSE
TUTIOCKOCTH B KyOe
Haxoxnenue 7

14 /ICHHC PACCTORHIH OT TOTIH A0 https://m.eds00.ru/P1M3Z8S9B
IUIOCKOCTH B MPABUJIBHON ITUPAMU/IE
KonTpoabHaspadora

15 0P Pabot ) https://m.eds00.ru/O6Y INSJGF

AHaJIUTHYECKAATEOMETPUS

CeueHUAMHOTOTPAHHHUKOB!

16 p https://m.edsoo.ru/Y507H6D2I
CTaHI[apTHI)ICMHOFOFpaHHI/IKI/I

17 Ce4eHUsAMHOTOrPaHHUKOB: METOJICIIEIOB https://m.edsoo.ru/V0D1G9X1Z
CG‘-IGHI/I?[ MHOFOFpaHHI/IKOBI CTaHI[apTHI)IG

18 IIJIOCKOCTH, IIEPECEeYEHUs MPSAMBIX U https://m.edsoo.ru/R2L71310C
IUIOCKOCTEN
[TapauiensHble OPSIMBIE U IIOCKOCTH:

19 p p https://m.edsoo.ru/USA8B2N7D
napajyie/ibHbIe CEUCHHS
[TapasuiensHble OPSIMBIE U TIOCKOCTH:

20 p . pv https://m.edsoo.ru/G2F7Q7M3l
pacyéT OTHOIICHHHA
Ha AJIJICJTIBHBIC IIPAMBIC U ITJIOCKOCTH.: JIBI

21 P p T https:/m.edso0.ru/H5N8Q7DAF
MEXIY CKPEIIUBAIOIINMUCS IIPSIMBIMU
[eprieHAUKYIISPHBIE IPSMBIE U IIOCKOCTH:
CTaHIAPTHBIE Haphl NEPIIECHANKYIIAPHBIX

22 AAGPTHBIC AP HICPTICHAIIYTAD https://m.eds00.ru/M6EOEIAL]
IIJIOCKOCTCH N HpSIMI)IX, CI/IMMeTpI/II/I
MHOFOFpaHHI/IKOB
ITeprieHAUKYISIpHBIE IPSAMBIE U IUIOCKOCTH:

23 PTICHAKYIAPHBIC TP hittps://m.eds00.ru/ZOB5TAKAY
TEOpeMa O TPeX MEePIEeHIUKYIsIpax
[leprieH IUKYIISIPHBIE TIPSIMBIE U IUIOCKOCTH:

24 PHCHMIYIAD p https://m.edso0.ru/S616Z2N2V
BBIYUCIJICHUA OJIWH B MHOI‘OFpaHHI/IKaX

25 [ToBTOpEHME: TUIOIIAAX MHOTOYTOJIEHUKOB, https://m.edsoo.ru/M8Y7R6CIP



https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B
https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/R2L7I3I0C
https://m.edsoo.ru/U8A8B2N7D
https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/H5N8Q7D4F
https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/S6I6Z2N2V
https://m.edsoo.ru/M8Y7R6C9P

(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

26

27

28

[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB,
bopMyIIBI TSI TTOMIAACH, COOOPaKEHUS
o00us

[ToBTOpEHME: IIIOMIAAX MHOTOYTOJILHUKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOPaKEHHSI
o 100us

[Tnomany ce4eHnit MHOTOTPaHHUKOB:
IUIOIIA/IA TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

https://m.edsoo.ru/P303B9P5Y

https://m.edso00.ru/J3S0D8G8L

https://m.eds00.ru/T9A2X9T70

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs MOA00us

https://m.edsoo.ru/N3G5E20Q3L

30

KonTponsnas pabora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

https://m.edsoo.ru/H9J2P1A4]

31

32

O6BéM Tena. OOBEM MPSIMOYTOIBHOTO
napaJuleenuneaa

3anauu 00 yABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIIIa

https://m.edsoo.ru/J517C2D2E

https://m.eds00.ru/O0J1R6V3X

33

CrepeomeTpHuyecKre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJenenuneaa

https://m.edso0.ru/T1F1D116C

34

[Ipuknagubie 3a1a4u, CBSI3aHHBIE C
BBIUKCJIEHHEM 00BbEMA MPSIMOYTOJILHOTO
napajuienaenunena

https://m.edsoo.ru/P6USYIM1E

35

OO6BEMIPAMOUTIPU3MBI

https://m.eds00.ru/L3X905V8M



https://m.edsoo.ru/P3O3B9P5Y
https://m.edsoo.ru/J3S0D8G8L
https://m.edsoo.ru/T9A2X9T7Q
https://m.edsoo.ru/N3G5E2Q3L
https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/T1F1D1I6C
https://m.edsoo.ru/P6U5Y9M1E
https://m.edsoo.ru/L3X9Q5V8M

CrepeoMeTpHUuecKre 3aJJa4i, CBA3aHHBIE C

36 - - https://m.edso0.ru/M6VOH8Y7R
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI
IIpukna, € 3aJa4u, CBA3a e c 00Bé

37 pH UHHH R, CRASARERE bEMOM https://m.edsoo.ru/M2E5Q416V
TPSIMOU TIPU3MBI
Brruncnenre 06bEMOB Tell C TOMOILBIO

38 ompeIeIEHHOTO UHTETpaJa. https://m.edsoo.ru/\V6D1P3R5V
O0BEMHAKIIOHHOUTTPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 ompeeIEHHOTO UHTETpaJa. https://m.edso0o.ru/L8TSDOMS8R
O0BEMIIUPaMUIBI
dopmyna o0bEMa upa . OTHOMICHWE

40 Py VIPAMIABL. HITHOICHH https://m.eds00.ru/S4P1G4PEH
00BeMOB UpaMu ¢ OOLIUM YIIIOM
o 0bé .O

41 OpMyIa OUBEMA ITHPAMIIRL. LITHOMICHAC https://m.edsoo.ru/ISU3A1X0B
00BeMOB MUpaMu ¢ OOLIUM YIIIOM
C

42 TePeOMeTqueCKHe faz{aqn, CHASATHBIC © https://m.eds00.ru/S2M5U3G0OK
00BEMaMH HAKJIIOHHOW MPU3MBI
CrepeoMeTpHuuecKre 3aJJauu, CBI3aHHBIE C

43 p TPHHCCITIE SAIIATH, CRASATHAL https://m.eds00.ru/L6U2Q6S8K
00BbEMaMH TUPAMHUIBI
[Tpuxnagnslie 3anaun no Teme "OO0bEMBI

44 Ten", CBA3aHHLIE ¢ 00HEMOM HAKJIOHHOM https://m.edso0.ru/G2P3V6P4C
TIPU3MBI
II "O0BE

45 pI:I,KHaHHHe Jadatt H,(,) reme PEMET https://m.edso0.ru/O3HIB7X4V
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUIBI
[Tpumenenue o0bEMOB. Borunicnenue

46 PHMEHEHHE ODBEMOB. BRMHCICHH https://m.eds00.ru/FOALIT6F3Z
PACCTOSHUS 70 TIOCKOCTH
K 0

a7 ORTPOIbHAADADOTA https://m.eds00.ru/F3G2ULF6N
"O6BEMMHOTOrpaHHUKA"

48 [unmuHaprYecKkas NOBEPXHOCTD, https://m.edsoo.ru/B2REN4E5X



https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/V6D1P3R5V
https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/I5U3A1X0B
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/G2P3V6P4C
https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/B2R8N4E5X

00pa3yromue HUJINHIPUIECKOM
MOBEPXHOCTHU

Mumuaap. [psamoi KpyroBon HUITUHAP.

49 https://m.edsoo.ru/I7V3W0V1B
[Imomane MOBEpXHOCTH LUAIIMHIAPA
K e e 0 e

50 OHHH CKaf TOBEPXHOCTD, ObpasyrotH https://m.edsoo.ru/Z705V5F0T
KOHHYECKOI oBepxHocTH. KoHyc
C

51 CHICHIC KOTyca [IOCKOCTRIO, https://m.edso0.ru/A1P1ESZ1V
napajuielIbHOM TUIOCKOCTH OCHOBaHUS

59 YCe‘-Ié}'I.HHﬁ KoHyc. M300pakenre KOHyCOB https://m.edsoo.ru/DAILBIK1IX
U YCEYEHHBIX KOHYCOB

53 [lnowmae GoKOBOH MOBEPXHOCTH 1 MOAHOH https://m.edsoo.ru/A2N3J7D2Z
MIOBEPXHOCTH KOHYCa
I1 0 7 7

54 JIOTaZE DOKOBOH HOBEPXHOCTH H HOMHOH https://m.eds00.ru/AOVOISL1K
MOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKue 3a1a4u Ha

55 JIOKa3aTeILCTBO U BLIYKCIICHHE, https://m.edsoo.ru/O9U9S1J0E
MOCTPOEHUEM CEUEHUH HWJIMH/IPA, KOHYCa
CrepeoMeTpHUECKHUE 3a/1aud Ha

56 JIOKa3aTeJIbCTBO Y BEIYHCIICHHE, https://m.edsoo.ru/J5U0H2A2M
MOCTPOEHUEM CEUCHUHN IWJIMHIPA, KOHYCa
IT

57 PHICTAIHEIC 3a/dH, CRASAMTHBIC € https://m.eds00.ru/Z900X4X9Z
IUIAHIPOM
IT

58 PHICIAZIHBIC SAMATH, CBASAHMIC ¢ https://m.eds00.ru/U4W2D1N4Y
LUJIMHAPOM

59 Cdepa u map https://m.eds00.ru/D2M8Q1Q9IM
[Tepeceuenue cdepbl 1 Mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bug u https://m.eds00.ru/Q0V2D9T2C

u300pakeHuenapa



https://m.edsoo.ru/I7V3W0V1B
https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/A2N3J7D2Z
https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/J5U0H2A2M
https://m.edsoo.ru/Z9O0X4X9Z
https://m.edsoo.ru/U4W2D1N4Y
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/Q0V2D9T2C

61

[epeceuenue chepsl 1 mapa ¢ MWIOCKOCTHIO.
Kacanwue nrapa u cdepsl Iiockoctsio. Bua n
n300pakeHuenapa

https://m.eds00.ru/T1S7U4C8E

62

63

Ypasuaenue chepsl. [Lnomans cheps u eé
yacreu

Cummerpusicdeps! u mapa

https://m.edsoo.ru/O4A7V3I3L

https://m.edsoo.ru/M1U5L5B8Z

64

CrepeomeTpuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO M BHIUYUCIICHHE, CBI3aHHBIC
co cdepoii U mapom, MOCTPOSHUEM UX
CCUCHHI TIIOCKOCTHIO

https://m.edsoo.ru/A7L8S8UGE

65

CrepeomeTpuuecKue 3a1a4u Ha
JOKa3aTCJIbCTBO U BBIYMCIICHUEC, CBA3aHHBIC
co cepoii U mapom, MOCTPOCHUEM UX
CEYEHUH TIIOCKOCTHIO

https://m.edsoo.ru/F8W7Q8M8S

66

67

68

[Ipukianubie 3a1a4n, CBsI3aHHBIE CO cPepoit
U II1apOM

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaH/IapTHBIE
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpalliICHUS U
MHOT'OT'PpaHHUKOB

https://m.edsoo.ru/P0T2G5X0D

https://m.edsoo.ru/F9C9G7ALV

https://m.edso0.ru/M9X1Y9C1M

69

3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"

https://m.edsoo.ru/N4BOF4R3E

70

71

3anaun o teme "Tena U MOBEPXHOCTH
BpanieHus"

KonTtponbHas padora "Tena 1 moBepXHOCTH
BpaiueHus"

https://m.edsoo.ru/A6W6V5B7D

https://m.edsoo.ru/Y9Q1P8D6A

72

O0BeéM munuHapa. Teopema 06 00bEME

https://m.edso0.ru/S4D1E8J7S



https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/M1U5L5B8Z
https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S
https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/F9C9G7A1V
https://m.edsoo.ru/M9X1Y9C1M
https://m.edsoo.ru/N4B0F4R3E
https://m.edsoo.ru/A6W6V5B7D
https://m.edsoo.ru/Y9Q1P8D6A
https://m.edsoo.ru/S4D1E8J7S

MMpAMOIro HUujiInHApa

73

74

Brrunciaenue 00bEMOB TeJI ¢ IIOMOIILIO
onpeaenénHoro uurerpaita. O0bEMKOHYCa
[Tnomaau GOKOBOW M MOTHON MOBEPXHOCTH
KOHycCa

https://m.edsoo.ru/G2P3E3TIN

https://m.edsoo.ru/H0Z3J5B0L

75

CrepeoMeTpHuuecKre 3aJJaui, CBA3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA

https://m.edsoo.ru/ROB3L5Q3H

76

77

78

79

80

[Tpuknagaeie 3aaauu 1Mo Teme "OO0BEMBI 1
TJIOIA U TTIOBEPXHOCTEH Te"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpHruecKUe 3a]a41, CBSI3aHHBIC C
BBIUKCIICHHEM 00BEMOB I1apa, IapOBOTO
CerMEHTa U IMapOBOT0 CEKTOpa

[Tpuxnanueie 3ana4yn o Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
TUIOMIAIBIO C(hephl.

CoOTHOLIEHUAMEK AYIIIOIAIIMUIIOBEPXHOC
Tel 1 00bEMAMHUIIOIOOHBIXTEI

[TooOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeomeTpuyecKHe 3aauu, CBSI3aHHbIE C
BBIUMCIICHHEM 00BEMOB Tell U TUIOIIAACH
MTOBEPXHOCTEN

KonTtponsHas padora "[1nomaau
MOBEPXHOCTH M 00BEMBI KPYTJIBIX TNl

https://m.edso0.ru/GOM9N4VIR

https://m.edsoo.ru/USE8V1S8K

https://m.edsoo.ru/F2B9V6eK3V

https://m.edso0.ru/Y7S7CONOM

https://m.edsoo.ru/E7Y1D1J8F

81

JBmxenus nmpoctpancTBa. OTOOpakeHHUS.
JBmxeHus u paBeHCTBO puryp. O6mme

https://m.edsoo0.ru/P8X9Y9K9IN



https://m.edsoo.ru/G2P3E3T9N
https://m.edsoo.ru/H0Z3J5B0L
https://m.edsoo.ru/R0B3L5Q3H
https://m.edsoo.ru/G0M9N4V9R
https://m.edsoo.ru/U8E8V1S8K
https://m.edsoo.ru/F2B9V6K3V
https://m.edsoo.ru/Y7S7C0N0M
https://m.edsoo.ru/E7Y1D1J8F
https://m.edsoo.ru/P8X9Y9K9N

CBOMCTBA JIBMKEHUI

82

83

Buapl nBrkeHuUid: napajuiebHbIA MIEPEHOC,
LEHTpaJIbHasi CHMMETPHS, 3€pKajIbHas
CUMMETpHUSs1, TOBOPOT BOKPYT MPSAMOit

[IpeoOpazoBanms noxoodwus. [Ipsmas u chepa
Ditnepa

https://m.edsoo.ru/F5A906K6N

https://m.edsoo.ru/X0U1R7EOM

84

FGOMeTpI/I‘IGCKI/Ie 3aaa4u Ha MIPUMCHCHUC
JABHMXXCHUA

https://m.edsoo.ru/Y0Z4M4Q3N

85

86

87

88

KonTponsHas padora "BekTops! B
npocTtpascTae”

O6o6matomee moBTopeHue 11 moHsATHI 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cuctemartuzanus 3Hanwuii: "[lapannensHoCTh
MPSIMBIX U TIJIOCKOCTEH B pocTpaHcTBe"

Ob6o6maroriee noropeHue 11 noHsATHi 1
MeTOJ0B Kypca reomerpun 10—11 knaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

O6o06matomee moBTopenue 11 moHsTHi 1
MeTOJ10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTH3alys 3HaHui: "BekTopsl B
npocTpaHcTae”

https://m.edsoo0.ru/L9T1Y8E7S

https://m.edso00.ru/O711L7S8D

https://m.edsoo.ru/Z0T217VIN

https://m.edso0.ru/X1L4M9T7S

89

O6o06matomee moBTopenue 11 moHsTHI 1
MeTO10B Kypca reometpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOTrpaHHHKaA"

https://m.edsoo.ru/L8B7K5P7L

90

O6o06maromee moBTopenue 11 moHsTHi 1
MeTOJI0B Kypca reometpun 10—11 knaccos,

https://m.edsoo.ru/A8T9GID2P



https://m.edsoo.ru/F5A9O6K6N
https://m.edsoo.ru/X0U1R7E0M
https://m.edsoo.ru/Y0Z4M4Q3N
https://m.edsoo.ru/L9T1Y8E7S
https://m.edsoo.ru/O7I1L7S8D
https://m.edsoo.ru/Z0T2I7V9N
https://m.edsoo.ru/X1L4M9T7S
https://m.edsoo.ru/L8B7K5P7L
https://m.edsoo.ru/A8T9G9D2P

cucreMaTu3anys 3Hanuii: "Oo0bem
MHOTOTpaHHUKA"

91

Ob6o6maromee noropenue 11 noHATH 1
MeTOo10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuil: "Ilnomanu
MOBEPXHOCTH M 00BEMBI KPYTJIbIX Tl

https://m.edsoo.ru/D2R2A7N5Y

92

93

O6o6matomee moBTopeHue 11 moHATHI 1
MeToJ10B Kypca reomerpuu 10—11 kmnaccos,
cucTeMaTusanys 3Hanui: "Iliomamnm
MOBEPXHOCTH U 00BEMBI KPYTIIBIX T

HroroBasikoHTposbHasApaboTa

https://m.edsoo.ru/GOH6WSL1I

https://m.edsoo.ru/A2T8K400H

94

WroroBasikoHTponbHasgpadboTa

https://m.edsoo.ru/P6R5P8U7U

95

96

[ToBTOpenue, 060061IIeHUE U
crucTeMaTu3alus 3HaHUI

I/ICTOpI/IH Pa3BUTHA CTCPEOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUH COBPEMECHHBIX

HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUI

https://m.edso0o0.ru/C7F7Y3Z6K

https://m.edsoo.ru/ROCOESD10

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX

HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUH

https://m.edsoo0.ru/M8M4H1Y 2T

98

Hcropust pa3BUTHS CTEPEOMETPUHN KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX

HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJOTHI

https://m.edso0.ru/R9S5Y2Y7D

99

Hcropust pazBUTHS CTEPEOMETPUH KaK
HayKH U €€ pOoJib B pa3BUTUN COBPEMEHHBIX

HHXXCHCPHBIX U KOMITIBIOTCPHBIX TEXHOJIOTHI

https://m.edsoo.ru/USL3A9HS8I

100

Wcropus pa3BuTus CTEpEOMETPUM KaK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX

https://m.edsoo.ru/A7M5S2P5M



https://m.edsoo.ru/D2R2A7N5Y
https://m.edsoo.ru/G0H6W8L1I
https://m.edsoo.ru/A2T8K4O0H
https://m.edsoo.ru/P6R5P8U7U
https://m.edsoo.ru/C7F7Y3Z6K
https://m.edsoo.ru/R0C0E8D1O
https://m.edsoo.ru/M8M4H1Y2T
https://m.edsoo.ru/R9S5Y2Y7D
https://m.edsoo.ru/U8L3A9H8I
https://m.edsoo.ru/A7M5S2P5M

HHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPHU KaK
101 HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHHA

Hcropust pa3BUTHS CTEPEOMETPUH KaK
102 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX H KOMITBFOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102

https://m.edsoo.ru/I9P7L3W5R

https://m.edso0.ru/G3Y5W3Z0B



https://m.edsoo.ru/I9P7L3W5R
https://m.edsoo.ru/G3Y5W3Z0B

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

KoanposepsiemoropesyJbrara

7.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

I'eomerpus

OHepI/IpOBaTB IOHATHUAMU: TOUYKa, IIpAMasd, IJIOCKOCTh

7.2

7.3

1.4

[IpuMeHSTh aKCHOMBI CTEPEOMETPUM U CIEACTBUSI U3 HUX
[P pEeLICHUH T€OMETPUUYECKUX 3a7a4

Onepuposarb HOHSATHSAMH: [1apajlIeIbHOCTD U
NEPIEHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEN
KnaccupunupoBars B3aMHOE pacloOKEHUE MPSAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE

7.5

OnepupoBaTh MNOHATHSAMM: JIBYTPaHHBIA yroj, TIpaHH
JBYTPaHHOIO YIjla, peOpo JBYIpPaHHOrO yIiia, JIMHEWHBIN
yroJl ABYTPaHHOIrO yrjia, IpagyCHas Mepa IBYI'PaHHOIO

yria

7.6

7.7

7.8

7.9

OnepupoBaTh NOHATHSAMHM: MHOTOTPAaHHMK, BBINYKIIBIA WU
HEBBIITYKJIbII MHOTOTPAaHHUK, 3JIEMEHTbl MHOTOTPaHHHUKA,
MIPaBUJIbHBI MHOTOI'PaHHUK

PaCHOBHaBaTB OCHOBHBIC BHUbI MHOT OFpaHHI/IKOB
(mupamuja, mpuU3Ma, NPAMOYTOJBHBIA Tapaisenenurne],
Ky0)

KnaccudunupoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBAHUS
JJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I (BBIHYKJ'IBIG nu HCBLIHYKJ'IBIG
MHOI‘OFpaHHI/IKI/I, HpaBI/IJILHBIC MHOPOI‘paHHI/IKI/I, HpSIMLIC nu
HAKJIOHHBIC HpI/IBMBI, HapaHHCJICHI/IHC,Z[BI)

OHGpHpOBaTL IMOHATHUAMMA: CEKylIasA ITJIIOCKOCTb, CCUCHUC
MHOT'OIr'paHHUKOB

7.10

7.11

7.12

OOBSCHATD MIPUHLIMIIBI IIOCTPOECHUS CEYECHMI
MHOT'OTPaHHUKOB, UCIIOJIb3YsI METOJI CIIEA0B

Ctpouth cedyeHHsT MHOTOIPAaHHHKOB METOJIOM CJIEJIOB,
BBINOJIHATE (BBIHOCHBIE) IUIOCKHE YEpPTEKU M3 PHCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BHJ CBEPXY, COOKY, CHU3Y

Pemarn 3a1a41 Ha HaXO0XJICHUC IT'COMCTPUUCCKUX BCIUYNH
110 06pa3uaM WX aJIroputMam, IMNIPUMCHASA U3BCCTHLIC
AHAIIUTUYCCKUC MCTOJAbI IpU PCIICHHUU CTAaHAAPTHBIX
MAaTEMATHYCCKHUX 3aJad Ha BBIYHUCICHHC paCCTOHHI/If/’I




MEXIy ABYMs TOYKaMH, OT TOYKHU 10 IPSIMOU, OT TOYKUIO
IIJIOCKOCTH, MEXKY CKPEIIUBAIOIUMHUCS IPAMBIMU

7.13

Pemate 3a1aun Ha Hax0XKJAEHUE TEOMETPUUYECKUX BEJIUUUH
o oOpa3laM WM aNropuTMaM, IPUMEHSISI H3BECTHBIC
AHAJIMTUYECKUE METOAbl NPU PELIEHUH CTaHIApPTHBIX
MAaTEMaTUYECKUX 3a7a4 Ha BBIYMCICHHUE VYIJIOB MEXIAY
CKPEUIMBAIOIIMMUCS  MNPSMBIMU, MEXIYy HpsAMOH H
IJIOCKOCTBIO, MEXKY IIJIOCKOCTAMMU, ABYTPAHHBIX YIJIOB

7.14

Beruncnsate 00bEMBI W IUIOHMIAAM  TOBEPXHOCTEH
MHOTOTPaHHUKOB (IIpU3Ma, NUPaMUJA) C MPUMEHEHHEM
(GbopMys, BBIYHCIATH COOTHOWICHHSI MEXAY IUIOIMIAISIMH
MOBEpXHOCTEHN, 00bEMaMHU 110J0OHBIX MHOTOTPAHHUKOB

7.15

7.16

7.17

7.18

OnepupoBaTh MOHATUSMHU: CHUMMETpPUS B IPOCTPAHCTBE,
LEHTP, OChb M IUIOCKOCTb CHUMMETPHUM, LEHTP, OCb H
TUIOCKOCTh CHMMETPHUHU (PUTYPBI

W3Bnekarb, mnpeoOpa3oBbIBaTh UM HHTEPIPETUPOBATH
MH(OPMALIUIO O TMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢burypax, npeJCTaBJICHHYIO Ha YepTeX,ax U pUCYHKaX

[IpumensTh reomerpuueckue GaxkThl A peIIeHUs
CTEPEOMETPUUECKUX 3aJ[ay, MPEIMOararoliuX HECKOIbKO
1IaroB pEIICHUs, €CIU YCIOBUS IPUMEHEHUS 3aJaHbl B
sIBHOU (hopMme

[IpumensaTh mpOCTEHIINE TNPOrpaMMHBIE CPEACTBA U
INEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU
CTEpPEOMETPUYECKHUX 3a]1a4

7.19

[IpuBOIUTE IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEU
B MPUPOJIE U JKU3HU, PACIIO3HABATH IPOSIBICHUE 3aKOHOB
T€OMETPUHU B HCKYCCTBE

7.20

[IpuMeHaTh  TIOMyYEHHBICE  3HAHUS  HA  MPAKTHKE:
aHAIM3UPOBATh  peajbHbIE CUTyalldd ©  TPUMEHSTH
W3y4eHHBIE TIOHATHSA B TIPOIECCe TIOMCKAa PEeIIeHUs
MaTeMaTUYECKU chopmMynupoBaHHOM poOJIEMBI,
MOJICJINPOBATh PEANbHBIE CUTYyallud Ha A3BIKE T€OMETPHH,
HCCIEeA0BaTh MOCTPOCHHBIE MOJEIU C HCIOJIb30BAaHUEM
TEOMETPUUECKUX TOHITHH M TEOpeM, ammaparta aiareOphl,
peuaTh NpakTUUECKUE 33/1aui, CBSI3aHHbBIE C HAXO0XKJACHUEM
T€OMETPUYECKUX BEITUINH

11 KIIACC

Koanposepsiemoropesyabrara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOCHUS




6.1

6.2

OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbl CPeIHEro
001ero ooOpazoBaHus

I'eomerpus

OmnepupoBaTh NOHATUAMM: HUWINHAPUYECKAsI TTOBEPXHOCTD,
oOpasyromye LWIMHIPUYECKON IOBEPXHOCTH, LMIUHID,
KOHHYECKas TOBEPXHOCTh, 0Opa3yrole KOHUYECKOi
MOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh
Pacrnio3HaBath Tena BpaieHus (LIMIMHIpP, KOHYC, chepa U
iap)

6.3

6.4

6.5

OOBACHATH CIIOCOOBI MOJTYYSHUS TEJl BPALICHHUS
KnaccuduuupoBars B3aMHOE pPacHoiOXeHHE cepsl U
TUIOCKOCTH

OHepI/IpOBaTB IIOHATUAMMU: HlapOBOﬁ CCTMCHT, OCHOBAHHC
CCIrMCHTA, BBICOTA CCIMCHTA, HlapOBOﬁ CHOﬁ, OCHOBAaHHC
IapoBOro CJjios, BbICOTa IMapoBOIro CJjosd, mapOBoﬁ CCKTOP

6.6

Boruucisate 00bEMBI M TUIOHIAAM TIOBEPXHOCTEH  Te
BpAIICHHUS, TCOMETPUICCKUX TEJ C TPUMEHEHUEM (HOPMYIT

6.7

6.8

OnepupoBaTh HNOHATUSMHM: MHOTOI'PDAaHHHK, BIIMCAHHBIM B
cdepy u ommcaHHBIN OKoyO cepsl, cdepa, BIUCaHHAS B
MHOT'OI'paHHUK WJIK TCJIO BPAILICHHA

Boruucnars COOTHOUIEHUS MEXIY TUIOMIAISIMH
MOBEPXHOCTEN U 00BEMAMH MOAOOHBIX TET

6.9

N300paxats u3ydyaemble GUIYypsl OT pPyKH U C
MIPUMEHEHUEM ITPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

6.13

BbInonmHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3 PUCYHKOB
MpOCThIX OOBEMHBIX (GUIYp: BHI CBEpPXY, COOKYy, CHHU3Y;
CTPOUTH CEYEHUS TEJ BPALLCHUS

W3BnekaTb, MHTEPIPETUPOBaTH U  MPEeoOpPa3OBHIBATH
UHPOpPMALIMIO O TPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHUX
¢burypax, IpeJCTaBICHHYIO Ha YepTexax U pUCYHKax
[IpumensTh reomerpuueckue GaxkThl IS peIIeHUs
CTEPEOMETPUUECKUX 3aj[ay, MPEoiaraloluX HECKOIbKO
IIaroB pEIICHUs, €CIIM YCIOBHsS NpPUMEHEHHs 3a/laHbl B
SABHOH popme

OnepupoBaTh NOHIATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJ'IHS[TI) JIeI\/’ICTBI/Iﬂ CJIOXKCHU BeKTOpOB, BbBIYHUTAHUA
BCKTOPOB 58 YMHO)KGHI/ISI BeKTOpa Ha 4Yucilio, O6T)$ICH$ITI),
KaKHUMH CBOMCTBAMHU OHH 00JIaar0T

6.15

IIpuMeHATH NpaBWIO MapajuIeNCHUIea IPU CI0KECHUU
BEKTOPOB

6.16

OnepupoBaTh MOHATHSAMH: JEKapTOBBl KOOPAWHATHI B




IIPOCTPAHCTBE, BEKTOpP, MOAYJb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPJMHATHI BEKTOPA, YTroJ MEXIY BEKTOPaMH,
CKaJIIPHOE IPOU3BEJCHHE BEKTOPOB, KOJUIMHEApHbIE H
KOMIUIaHapHbIE BEKTOPBI

6.17

Haxomute cyMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpa Ha
4HCIIO, YTOJ MEXAY BEKTOPaMH, CKaJIIPHOE IPOU3BEICHHE,
packilagplBaTh  BEKTOp IO JABYM  HEKOJUIMHEAPHBIM
BEKTOpaM

6.18

6.19

6.20

3anaBarh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CUCTEME
KOOpJIUHAT

Pemarsn HpOCTCﬁLHH@ IrCOMCTPHUUCCKUC 3aJa4uun Ha
IIPUMCHCHNEC BEKTOPHO-KOOPANHATHOI'O MCTOda

Pemarr, 3amaum Ha J0Ka3aTelIbCTBO MaTEMATHUYECKHUX
OTHOIICHUH U HaXO0XXIACHUEC I'COMCTPUUCCKUX BCIIMYHUH IIO
06pa3uaM WA aJITOpUTMaM, IMPUMCHAA U3BCCTHBIC MCTOIbI
IIpHu pCHICHUH CTAHAAPTHBIX MATCMATUYCCKUX 3a/1a4

6.21

[IpuMeHATH HpoCTEMIIME NIPOrpaMMHBIE CPEACTBA W
JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PEUICHUU
CTEpPEOMETPUYECKHX 33124

6.22

[IpuBOIUTE pPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEU
B NPUPOJIE WU JKHU3HU, PACIIO3HABATH IPOSIBICHUE 3aKOHOB
T€OMETPUH B HCKYCCTBE

6.23

[IpuMeHATh  NONYy4YEHHbIE  3HAHUS  HA  INIPaKTHUKE:
aHAJIM3UPOBATh peajbHbIE CUTyallUM M  IPUMEHATH
W3Y4YCHHbIE TIOHATHUS B TIPOLECCE TIOUCKA PEHICHUS
MaTE€MaTHYECKU c(hopMyJIMPOBAHHOMN po0JIeMBl,
MOJIETTMPOBATh peaJIbHbIE CUTYallMH Ha SI3bIKE T€OMETPHH,
HCCIIEI0BaTh IOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHUEM
TeOMETPUUECKUX TMOHATUHA M TeopeM, ammapara ajireOpsl,
pelaTh NpakTUYECKUE 3aJa4l, CBSI3aHHBIE C HAXOKJIEHUEM
TFE€OMETPUUECKUX BEIUUUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁaﬂeMeHTcouepma}mﬂ

['eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb, MPOCTPAHCTBO.
[Tonarue 06 akCHOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anmHOe pacrookeHue MpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOLIUECS, TIapajlIeIbHbIC
U CcKpemuBawomuecs npsmele. [lapamienbHOCTh NOpAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE: MapajjIeNIbHbIE MpsIMblE B MPOCTPAHCTBE, NapalIEIbHOCTh TPEX
IPSIMBIX, TAPAIIIEIIBHOCTD MPSAMOM U IJIOCKOCTHU. Y TIIBICCOHANPABICHHBIMU CTOPOHAMH,
yroJl MeXy IpsIMbIMU B IIpocTpaHcTBe. [lapaiienbHOCTh IIIOCKOCTEN: napaljiesibHbIe
IUIOCKOCTH, CBOMCTBAa NapajuleibHBIX IIOcKocTeld. IIpocreiimme npocTpaHCTBEHHBIE
(Gurypsl Ha MJIOCKOCTU: TETPa’ap, KyO, Mapajuienenumnes, HoCTpPOeHUE CeUeHHH

7.3

7.4

[lepnieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTU: IIEPIEHIUKYISPHBIE IpsSMBIE B
IIPOCTPAHCTBE, NPsSMbIE NAapaJICIbHbIE U MEPIEHANUKYISPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHAUKYJIIPHOCTH NMPAMON M IJIOCKOCTH, TEOPEMa O IPSMOM NEpPIEHIUKYISIPHOU
IIJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJ MEXKIY MPSIMOU U IIOCKOCTBIO, IBYIPAHHBIN
YroJj1, TMHENHBIN yroa ABYIpaHHOro yria. [leprneHaIuKymsap U HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TIIOCKOCTH, MPOEKLus (pUrypsr Ha
IJI0CKOCTh. [IepreHIuKyIApHOCTh IJIOCKOCTEM: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJEMEHTHl MHOTOIPDAHHHKA, BBINYKIbIE H
HEBBINTYKJIbIE MHOTOIPDAaHHUKM, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yrosnbHas
npu3Ma, TpaHM U OCHOBaHMS MPHU3MBI, NpsMas M HAKJIOHHAs MpPU3MbI, OOKOBas W
II0JIHAs MIOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsaMOyroibHbIN Mapajiesenumes] u
ero csoictBa. [Tupamuna: N-yronbHas nupamuaa, TpaHU U OCHOBAHME MHUPaMMIIbI,
OOKOBasi M TOJIHAS MOBEPXHOCTh MUPAMMJIBI, MpaBWIbHAA U yced€HHas MHpaMuia.
OnemMeHThl Npu3Mbl M nupamuiabl. [IpaBuibHBIE MHOTOTpaHHUKU: TOHSTHE
MPaBWJIBHOTO MHOTOTPAaHHMKA, MpaBWIbHAasg IMpH3Ma M TpaBWiIbHAas NHUpPaMHUAA,
npaBUiIbHAS TPEYroibHAs MUpaMHJIa U MPABMIBHBINA TeTpasap, kyo. Ilpeacrasienue o
IPABWIBHBIX MHOTOIPDaHHUKAxX: OKTa’ap, MAOAEKa’ap U uxocadapyrue CeueHus
IPU3MBbI ¥ TUPAMHU/IBI

7.5

CummeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKH, MPSMOM, MJIOCKOCTH.
DIJIEMEHTBICUMMETPUH B npamMuiax, napajulelIenune1ax,
[IPaBUIILHBIXMHOTOTPaHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AuaroHanu, yriael. I[lnomans
OOKOBOW MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSMOMN MTPU3MBI, TUTOIAh OCHOBAHHH,
TeopemMa 0 OOKOBOI TOBEPXHOCTH NPsiMOM mpu3Mbl. [1momians 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTU MPaBUIBHON MUPaMHIbI, TeOpeMa O IUIOMIAJNd YCEUEHHOM MUPAMMUJIBI.




[onarneo606béMe. OOBEMITUPAMUIBI, TPHU3MBI

7.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHHUS MEXIY IUIOIAISIMHU IMOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kox
6

6.1

IIpoBepsiemMbliidIeMeHTCOAePKAHUS
I'eomerpus

[HunuHaprdeckass MOBEPXHOCTh, 00pa3yromue IMUIMHAPUYECKON IMOBEPXHOCTH, OCh
HUJIUHIPUYECCKOW TOBEpXHOCTH. L{umuHAp: OCHOBaHMS W OOKOBas MOBEPXHOCTD,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTh, 00pa3yrone KOHMUYECKOM MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYECKOW ToBepXHOCTH. KOHyC: OCHOBaHWE W BEpIIMHA, O0pa3yromas H OCh,
wionaab OOKOBOM W TMOJHOM MOBEPXHOCTU. Y CEUEHHBIMKOHYC: oOpa3ymooluue H
BBICOTA, OCHOBaHHS U OOKOBAsITIOBEPXHOCTh

6.3

Cdepa u map: meHTp, paauyc, IHaMeTp, IJIOMIaas MOBEepXHOCTH chepbl. B3anmHoe
pacrionioskeHue chepsl M IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, Iuiomanb

cdepsl

6.4

6.5

N300paxenue Ten BpalleHUs Ha III0CKOCTH. Pa3BEépTKalmuinHapa u KoHyca

KOM6I/IHaI_II/II/I TCJI BpalllCHUA U MHOT'OI'PAHHUKOB. MHOFOFpaHHI/IK, OIMCAaHHBIM OKOJIO
C(I)epbl, C(pepa, BIIMCAHHAs B MHOT'OT'PaHHUK, UJIA TCJIO BpallICHUSA

6.6

[Tonsitue 06 o00bEMe. OcHOBHBIE CBOIiCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajulesenunena u cueacTpus u3 He€. O0BEM IIMHAPa, KOHYCA.
O6béM mapa ¥ miomaabs chepol

6.7

6.8

[Tono6usle Tena B npoctpaHcTBe. COOTHOMIEHUSI MEXAY IUIOMIAIIMUA TOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss nMAMHApa (MapajuiebHO W TMEPHEHIUKYISPHO OCH), CEUEHHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEpIIMHY), CEUYSHUS I1apa

6.9

BekTtop Ha miockocth M B mpocTpaHCTBe. CIIOKEHWE W BBIYATAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciao. PasznmokeHue BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuio napamenenunena. Pemenne 3a1ay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsmoyronbpHasg cucremMa KOOpJAWHAT B TMpocTpaHCTBe. KoopaumHatel BeKTOpA.
[Ipocreiimme 3amaun B KOOpAMHATax. YTOd Mexay BekTopamu. CkanspHoe
MPOM3BEICHNE BEKTOPOB. BBIUMCICHHE YIIIOB MEXAY NPSIMBIMH W TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIIMETOANPUPEIEHUUTE€OMETPUUECKUX3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

KoanposepsiemororpedoBanus

IIpoBepsiemble TpeOOBaAHMS K NPeAMETHBIM
pe3yJbTaTaM OCBOEHHUSI OCHOBHOII 00pa3oBaTe/IbHOI
NMPOrpamMMbl CpeIHero oomero 0opa3oBaHus

Bnagenue MerogamMu  10Ka3aTENbCTB,  alrOpUTMaMu
peleHus 3aja4; yMeHue popMyIupoBaTh U ONEpUPOBATh
MOHATUSIMU: OIIpEZIe/IEHUE, aKCUOMa, TEOPEMA, CIEACTBUE,
CBOMCTBO, MpHU3HAK, J0KAa3aTeJIbCTBO, PAaBHOCUJIbHBIC
(GOpMyJIMPOBKHU; IPUMEHATh UX; YMEHUE (HOPMYIHPOBATH
0o0paTHOE M MPOTHBOIIOJIOKHOE YTBEpKJIEHUE, IPUBOIUTD
IpUMEpPbl U KOHTPIPUMEpPHI, HCIOJIb30BaThb METO]
MaTEeMaTUYECKON WHIYKLUHU; MPOBOIUTH J10Ka3aTEIbHBIC
paccyXJeHUs ~OpuU  pelIeHHH  33Jad,  OLIEHMBATh
JOTUYECKYI0  TPAaBUJIBHOCTb  PAaCCY)XIEHUW; yMEHHE
ONEepUPOBATh TMOHATUSAMHU: MHOXECTBO, IOJAMHOKECTBO,
omnepanuy HaJ MHOXECTBAMM;, YMEHHE HCIOJb30BaTh
TEOPETUKO-MHOKECTBEHHBI  ammapar s  ONUCaHMs
pEAIBHBIX MPOLIECCOB U SBJIEHUI U IIPU PELICHUM 337134, B
TOM 4YHCJIE€ W3 JpPYrHMX Yy4eOHBIX MPEAMETOB; YMEHHE
ONepHpOBaTh MOHATUAMM: rpad, CBA3HBIA rpad, IepeBo,
LUK, Tpad Ha IUIOCKOCTH; YMEHUE 3a]1aBaTh U OMHMCHIBATh
rpadpl Pa3IUYHBIMHU CHOCOOAMH; HCIIONB30BaTh Ipadbl

IIpU pEelIeHNH 3a1a4

YMeHHe onepupoBarh IMOHATHUAMH: HATYpPaJbHOE YHUCIIO,
LeJI0€ YHUCIIO, CTENEHb C ILEJbIM IOKa3aTeleM, KOPEHb
HaTypalbHOM CTENEHU, CTEIEHb C  PALMOHAIBHBIM
IIOKA3aTeNIeM, CTENEHb C JEHCTBUTEIBHBIM IOKa3aTelleM,
jgorapupM  UHUClA, CHHYC, KOCHHYC M  TaHI€HC
IMPOU3BOJBHOTO  4YHMCIA,  OCTATOK IO  MOJIYJIIO,
palMOHAIBHOE  YUCIIO, UPPALMOHAIILHOE  YHCIIO,
MHOXXECTBA  HATypalbHBIX, LEIbIX, PaLHOHAIbHBIX,

HeﬁCTBHTGHBHBIX YUCCII; YMCHHUC UCIOJIB30BATh IIPU3HAKU




JICITUMOCTH, HAaUMEHBIIUNA  OOIMMHA  JEIWUTENh U
HavMMeEHblllee o00IIee KpartHoe, airoputMm EBknamnaa mpu
peIIeHIN 3aja4; 3HAaKOMCTBO c pa3IUYHBIMHU
MO3UIIMOHHBIMU ~ CUCTEMaMHM  CYHCIICHMS;  YMEHHUE
BBITIOJIHATh BBIUMCICHUE 3HAYECHUHW U TMpeoOpa3oBaHUs
BBIPKCHUI co CTEICHIMU i norapudmami,
npeoOpa3oBaHusl  APOOHO-PAIMOHATIBHBIX  BBIPAKCHUH;
yYMEHHUE OIEepUPOBATh MOHATHSIMU: TOCIEI0BATEIBHOCTD,
apudMeTHIecKas mporpeccus, reoMeTpuyecKas
nporpeccusi, OSCKOHEYHO YOBIBAIOIIAs T€OMETPHUYCSCKas
MPOTrpeccusi; YMEHHE 3a/1aBaTh IOCJIEOBATEILHOCTH, B
TOM YHCJIE C MIOMOIIBIO PEKYPPEHTHBIX (POPMYI; YMCHHE
OTIEPUPOBATH MOHATHUIMU: KOMIIJIEKCHOE YHCIIO,
CONpPsHKEHHBIE KOMIUJIEKCHBIE YMCiia, MOAYJIb M apTyMEHT
KOMILUIEKCHOTO 4HCJIa, (opMa 3amucud KOMIUICKCHBIX
gucen  (reoMeTpuyecKkas, TPUTOHOMETpUYECKas U
anrebpanyeckas); yMeTb NMPOU3BOAUTH apudmeTuyeckue
JNEUCTBUSI C KOMIUICKCHBIMH  YHCJIAaMH; TIPUBOJUTH
MIPUMEPBI HCIOIb30BaHHUS KOMILIICKCHBIX YHCell,
ONEepUpOBaTh MOHATHAMM: MaTpuma 2x2 u  3x3,
ONpeNeNuTeNb  MaTPUIbl, T[ECOMETPUYECKHI  CMBICI

OnpeaeuTeNs

YMmenue onepupoBaTh MOHSATHUSMH:  PallMOHAJIBHBIC,
HMppalrOHaJIbHbIE, [OKa3aTeNbHBbIE, CTEIICHHBIE,
norapuMHUUECKue, TPUTOHOMETPUYECKHUE YpPAaBHEHHUS W
HEpPAaBEHCTBA, WX CHUCTEMBI; YMEHHME ONEPUPOBATH
MTOHSTUSIMH: TOXIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa
YpaBHEHUN U HEPABEHCTB, PABHOCUJIIBHOCTH YpPaBHEHUI,
HEPAaBEHCTB M CHUCTEM; YMEHUE pelaTh YpPaBHEHUS,
HEPAaBEHCTBA M CHCTEMBI C TIOMOIIBIO PaA3IUUYHBIX
MPUEMOB; pellaTh YpPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C
MapaMeTpoM; MPUMEHSTh YpPaBHEHHS, HEPABEHCTBA, HX
CHUCTEMBI JUISI PEIICHUSI MAaTEMAaTHYECKUX 3a7a4 U 3a7a4 U3

pa3IMYHBIX 00J1acTel HAYKW U PEATbHOU KU3HHU

YMeHue omnepupoBaTh MOHATUSAMH: (DYHKIUSA, YETHOCTH




(GyHKLINH, NEPUOAUYHOCTh (YHKLUHU, OTrPAHUYEHHOCTh
(GyHKINH, MOHOTOHHOCTB ()YHKILIUH, SKCTPEMYM (DyHKIIHH,
HauOoJplllee W HAaWMEHbIEe 3HAYEHUs (QYHKUUU Ha
NPOMEXYTKE, HempepbiBHAsA  (YHKIHS, aACHMIITOTHI
rpapuka (QyHKUMH, [epBas M BTOpas MPOU3BOJHAs
(GyHKLINH, TEOMETPUYECKHMH U  (U3MYECKUH  CMBICI
IPOM3BOJIHON, IIEpBOOOpa3Has, ONpeaeEHHbI UHTErpal;
YMEHHUE HaXOJIUTh ACUMITOTHI Tpaduka GyHKIUU; yMEHHE
BBIUUCIIATH  NPOU3BOAHBIE  CYMMBI,  IPOU3BEICHMUS,
YaCTHOTO ¥ KOMITO3UIMH (DYHKIIMA, HAXOIUTh YpaBHEHHE
KacaTeabHOM K rpaduky (QYHKIUU;yMEHHE HAaXOIUTh
NPOM3BOJHBIC  JJEMEHTApHBIX  (DYHKIMIA;  yMeHHE
UCMOJNb30BaTh  NPOM3BOJHYIO Ui HCCIEJI0BaHMS
GyHKIMH, HaxoOuTb HaWOOJBIIME W  HAMMEHbIINE
3Ha4YeHus1 (PyHKIMH; CTPOUTh IpaMKd MHOI'OWIEHOB C
UCTIOJIB30BAaHUEM amlapara MaTeMaTHYeCKOro aHaln3a;
OPUMEHATh NPOU3BOJHYIO JUISI HAXOXKACHUS HAWIYUIIEro
pemieHuss B TPUKJIAIHBIX, B TOM YHCIE COIMAJIbHO-
HSKOHOMHMUYECKMX M (PU3MUECKUX 3ajadax; HaXOIUTh
JIomaad U O00BEMBI (QUTYpP C TIOMOIIBID HWHTErpana;
IPUBOANUTH MPUMEPBI MATEMAaTHUECKOTO MOJIEIIUPOBAHUS C

MOMOUIbI0 AP PepeHInanbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QYHKIHH,
oOpaTtHast (YHKIMS, KOMITO3UIUS (QYHKIHMA, JIHWHEHHasS
GyHKIMA, KBagpaTuyHas  (QYHKIMS, palUOHaJIbHas
byHKLMs, cTeneHHas (YHKIUS, TPUTOHOMETPUYECKHE
GbyHKIIMM, OOpaTHblE TPUTOHOMETPUYECKHE (DYHKIINH,
nokaszatejbHas W Jorapugmuueckas (GyHKIHHM; yMEHHE
CTpPOUTh TpauKH W3YYEHHBIX (YHKIHIA, BBIIOIHSITH
npeoOpa3oBanusi rpadukoB (QYHKIHMHA, HCIOIB30BaATh
rpaduKy sl U3yYSHHS TIPOIECCOB M 3aBHCUMOCTEH, MpH
peLIeHNH 3a/1a4 U3 JAPYruX Y4eOHBIX NMPEIMETOB M 33134
U3 peabHON KHU3HH; BBIpaXaTh (popMyaMu 3aBUCIMOCTH
MEXy BETMUYMHAMM; HCIIOJIb30BaTh CBOMCTBA M Tpaduku
GYHKUIMA 17151 perieHusl ypaBHEHUH, HEPABEHCTB M 3a]1a4 C

napameTpamu; U300paxarb Ha KOOPAWHATHOHN IJIOCKOCTH




MHOKECTBA PEIICHUNA YypaBHEHHI, HEPABEHCTB M HX

CHUCTEM

YMeHue pemarb TeKCTOBBIE 3314l Pa3HBIX TUIOB (B TOM
qrclie Ha MPOIEHTHI, I0JIM U YacTH, Ha JIB)KEHUE, paboTy,
CTOMMOCTBH TOBapOB M YCIIYT, HAJOTH, 33Ja4d U3 00JIACTH
yOpaBieHUS JHUYHBIMM M CEMEWHbIMH (UHAHCAMHU);
COCTaBJISITh BBIPAKEHUSI, YpaBHEHHUS, HEPABEHCTBA M MX
CUCTEMBI 110 YCJIOBHIO 33Ja4M, HCCIEA0BATh MOJIYYCHHOE
pellieHre W OICHMWBATH MPaBAOINOJ00HOCTh PE3yJIbTATOB;
YMEHHE MOJEIMPOBAaTh pealbHbIE CUTyallud Ha S3bIKE
MaTE€MaTUKH; COCTaBJISATh  BBIPAKECHUS, YpaBHEHUS,
HEpPAaBEHCTBA M HMX CHUCTEMBbl [0 YCJIOBHIO 3aJayH,
UCCIJIEIOBaTh IIOCTPOEHHBIE MOJEIU C HCII0JIb30BAHUEM
anmapata anareOpbl, HWHTEPHPETUPOBATH IOITY4YECHHBII

pe3ynbTart

Ymenue ONEepUPOBATH MTOHSATUSIMH: cpenHee
apudmernyeckoe, MeauaHa, HauOOIbIIee U HAUMEHbIIEE
3HA4YE€HUs, pa3Max, AUCIEPCUs, CTAHJAPTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa; YMEHHE W3BJIEKATh,
WHTEPIPETHUPOBAaTh WHGOPMAIINIO, TPEICTABICHHYIO B
Tabnuiax, Ha JAuarpaMMmax, rpadukax, OTpa)Karollyko
CBOICTBA peaJIbHBIX MPOIIECCOB U SIBJICHUI; MPEICTABIATh
uH(pOpMAILIMI0O C TIOMOMIIBIO TabNWIl U JUarpamm;
WCCIIEIOBATh CTAaTUCTHUYECKWE JaHHbIE, B TOM 4YHCIE C
MpPUMEHEHHEeM TpadUYecKuX METOJOB M DIEKTPOHHBIX
CpelncTB;  rpaduuecku  HCCIEAOBaTh  COBMECTHBIE
HAOMIOJIEHUsI C TOMOIINBI0 AWAarpaMM pAacCeUBaHHS U

JIMHEWHOMN perpeccuu

YMeHue omnepupoBaTh MOHATHSIMH: CIIyYalHBIM OMBIT H
ClIy4aifHO€ COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS;
YMEHHE BBIYHCISATh BEPOSATHOCTH C HCIOJIH30BAHHEM
rpauuecKux MEeTOO0B; MIPUMEHATH POPMYJIbI CIIOKEHUS U
YMHOXEHUS BEPOSATHOCTEH, bopmyny MIOJTHOM
BEpOSATHOCTH, Gopmyiny bepHymin, KoMOWHAaTOpHBIC
(bakThl ¥ (OPMYINBI; OIEHWBATh BEPOSTHOCTH PEaTbHBIX

cOOBITHI{; YMEHHE ONEpPUPOBATH MOHATUSAMU: CIIydaiiHas




BEJIMYHMHA, pacrpeieeHle BEPOATHOCTEM,
MaTeMaTU4YecKoe OXHUAaHUe, AUCHEPCHs U CTaHAapTHOE
OTKJIOHCHHE CIy4aitHOM BEJIUYMHEI, byHKIUHA
pacrpeneneHus u IUIOTHOCTU PaBHOMEPHOTO,
M0Ka3aTeJIbHOTO U HOPMAJIBHOTO PaCIpe/IeNICHUI; YMEHUE
HCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEIACICHUN IS
pelieHusl 3aJad; 3HAKOMCTBO C TOHSTUSIMU: 3aKOH
OOJNBIIUX YHUCEN, METOJbI BBEIOOPOYHBIX HCCIICIOBAHUM;
YMEHHE TPUBOJUTH MNPUMEPHI MPOABICHUA 3aKOHA
OONBIIUX YHCENT B TMPUPOAHBIX U  OOIIECTBEHHBIX
SBJICHUSIX; YMEHUE ONEPUPOBATH MOHATUAMM: COUYETAHHE,
MEPECTAHOBKA, YHCJIO COYETAHW, YHCIIO MEPECTaHOBOK;
O6unoM HplOTOHA; yMeHHE NPUMEHSTh KOMOMHATOPHBIE
(bakThl ¥ pacCyX ACHUS IS PEHICHHUS 3a/]ad; OLICHUBATh
BEPOATHOCTH peaIbHbIX COOBITHH; COCTaBIISITh
BEPOSITHOCTHYIO MOJIENTh i WHTEPIPETHUPOBATH

HOJIy‘ICHHLIﬁ pe3yibTaTt
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YMeHHe onepupoBarh IOHATHAMH: TOYKA, IIpsAMad,
IUIOCKOCTB, MPOCTPAHCTBO, OTPE30K, JIyd, BEIMYNHA YIJIA,
IJIOCKUN YTroJI, ABYTPAHHBIA YroJl, TPEXIPAHHBIA YIOJI,
CKpEILMBAIOIINECS IpsIMBIE, apaJyIeIbHOCTh 51
NEPHNEHIUKYIAPHOCT MPSAMBIX U IJIOCKOCTEH, Yroil
MEXIY NPSIMBIMHM, YTOJ MEXIy HPSMOH M INIOCKOCTBIO,
YroJd MEXIY IUIOCKOCTSAMM, PACCTOSAHME OT TOYKH [0
IJIOCKOCTH, PAaCCTOSTHUE MEXKAY MNPSAMBIMH, pPacCTOSHUE
MEXIYy IUIOCKOCTSAMM; YMEHHE MCIOJIb30BaTh IIpU
pelieHny 3a7ad  U3ydeHHble (aKThl M TEOpEeMbI
IUIAHUMETPUH;, YMEHHUE OIICHMBATh pa3Mepbl OOBEKTOB
OKPY’KAOIIIET0 MUPA; CTPOUTh MaTEMaTUYECKNE MOJIEIH C
[IOMOILBI0 T€OMETPUYECKUX MTOHATUN U BEIWYUH, pEIlaTh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOUIAAb (DUTYPHI,
00BEM ¢burypsi, MHOT'OTpaHHUK, MIPaBUJIbHBIN
MHOT'OI'PaHHUK, CeueHue MHOT'OI'PaHHHKA, KyO,
napajjieNienunen, nOpusMa, nupampaa, ¢Qurypa wu

MOBEPXHOCTh BpallleHUs, HWIUHAP, KOHYC, map, cdepa,




wiomanas chepsl, IUIOMAAb HNOBEPXHOCTH IHPAMHUJIBL,
MIPU3MBI, KOHYCa, UWINHApA, 00BEM KyOa,
IPSMOYTOJIBHOTO TapaJUIeNIeIHIIe/1a, MTUPAMUIbI, TPU3MBI,
IIMHApPA, KOHyca, IIapa, pas3BEPTKA MOBEPXHOCTH,
CeUeHMsl KOHYyCa W LWIMHJAPA, NapajulelbHbIE OCH WU
OCHOBaHMIO, CEYEHHUE IIapa, IJIOCKOCTb, KacaroLIasics
chepsl, NWIMHApPA, KOHYCAa;yMEHHE CTPOHUTH CECUCHHE
MHOTOIpaHHHKA, N300pakaTh MHOTOTPAaHHUKH, (PUTYPBI U
NOBEPXHOCTU BpAIICHUS, UX CEYEHHUsS, B TOM 4YHCIE C
MOMOIIIBIO DJIEKTPOHHBIX CPEACTB; YMEHHE HPUMEHSTH
CBOHCTBA TI'EOMETPHUYECKHX (UTyp, CaMOCTOSTEIBHO
dbopMynHpoBaTh  ONpeNeNeHUus  M3y4aeMblx  (uryp,
BBIIBUraTh THIIOTE3b O CBOMCTBAX W NpU3HAKaX
reOMETPHUECKUX (PUTYp, 000CHOBBIBATH I OIPOBEPTaTh
UX; YMEHHE TPOBOIUTH KiIacCH(UKAIMIO QUTYp IO
pPa3NWYHBIM  TMPU3HAKaM, BBIIOJIHATH  HEOOXOIMMEIC

JOITOJTHUTCIIbHBIC IIOCTPOCHHA
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YMeHue  onepupoBaTh  MOHATHSAMM:  JBIDKEHHE B
MPOCTPAHCTBE, MapaUICIbHBIA TEPEeHOC, CHMMETPHUS Ha
IUIOCKOCTH M B MPOCTPAHCTBE, MMOBOPOT, MpeoOdpa3oBaHue
nonoousi, MnoAoOHBIE (QUIYpbl; YMEHHE paclo3HaBaTh
paBHbIE M 1MOJO0OHBIE (DUTYpBI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T€OMETPHUYECKHE
OTHOIIEHWs ~ TpU  pElIeHMH  33/4a4;  HaXxOJIUTb
rE€OMETPHUECKUE BEIWYUHBI (JUTMHA, YTOJ, IUIOIMIAIb,
00BbEM) TpU peleHHH 3aJad U3 JPYruxX Yy4eOHBIX
NPEeIMETOB M W3 pPEATbHON >KW3HU;yMEHHUE BBIYHCIISTH
reOMETPUUECKUE BEIWYUHBI (JJIMHA, YroJl, IUIOIIAb,
00BEM, TUIOIIAAb TOBEPXHOCTH), HCIIOJB3YS H3y4CHHBIC
(bopMyIBI U METO/IBI, B TOM YHCIIE: TUIONIA/Ib TOBEPXHOCTH
UpaMHATIBI, TPU3MBI, KOHYCA, IHJIHH/PA, TUTOmans chepsr,
00béM  Kyba, MOPSAMOYTOJBHOTO  Mapajuieenumena,
NUpaMHIBI, TIPU3MBI, NWIMHAPA, KOHYyCa, MIapa; YMEHHUE

HAXOJUTh OTHOIIEHHE 00BbEMOB MOAOOHBIX (HUTYp
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YMeHue onepupoBarb IOHATUAMH:  IIPSIMOYIOJIbHAs

CuCcTéMa KOOpAMHAT, BEKTOpP, KOOpAMHATBI TOYKH,




KOOPJIMHATBl BEKTOpa, CyMMa BEKTOPOB, IIPOMU3BEICHUE
BEKTOpa Ha 4YHCIIO, pa3jOXKEHUE BEKTOpa IO Oa3ucy,
CKQJIIPHOE IPOMU3BEICHHE, BEKTOPHOE IPOMU3BEICHUE,
Yroja MEXKIAy BEKTOpaMH; yMEHHE  HCIIOJIb30BaTh
BEKTOPHBIA M KOOPJAMWHATHBIA METOJ [UIsl peuleHUus
rE€OMETPUUECKUX 3aJa4 M 3aJa4 JpYruxX Yy4eOHBIX

npeaMETOB
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VYMeHue BbIOMpPATh MOIXOASIIMI METOX Ul peLeHMs
3a/1a4y; IOHUMAaHHUE 3HAYMMOCTH MaTEMaTUKH B U3Y4CHUHU
HOPUPOJHBIX M OOIECTBEHHBIX IPOLECCOB WU SBICHMIA;
YMEHHUE PACIIO3HABaTh IIPOSBIICHUE 3aKOHOB MAaTEMaTUKH
B HCKYCCTBE, YMEHHE IIPUBOJIUTH IIPUMEPBI
MAaTE€MaTUYeCKUX OTKPBITHM POCCUMCKOM M MHUPOBOU

MaTeMaTHYeCKOM HAayKHu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsiemMbliidIeMeHTCOAEPKAHUS
1 UYucia v BBIYUCICHHS
1.1 HarypanbsHbie 1 1iesbie yncia. [Ipu3sHaku AeTMMOCTH IEIIBbIX YHUCENT
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JApOOH, MPOLECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalbHOH cremeHu. [leiicTBus ¢ apuMeTHUECKUMH
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ mensiM mokaszaresneM. CTeneHb C PAalMOHAIBHBIM IOKA3aTEJIeM.
' CaoiicTBacTeneHu
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMeHTa
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CUCTEMA OIEHKHU JOCTU/KEHUSA OBYYAIOIIUMHUCA

INJIAHUPYEMBIX PE3YJIBbTATOB OCBOEHUSA OBPA30BATEJIBHbBIX
IHPOI'PAMM HA YPOBHAX OCHOBHOI'O OBIIEI'O U CPEJHEI'O
OBHIEI'O OBPA30BAHUA

YUYEBHBIN MPEAMET «MATEMATHUKA»

OneHnBaHuE MPEIMETHBIX PE3YIHTATOB 00YUEHHMS HANIPABJICHO Ha!

— ONpE/CIICHUE COOTBETCTBUSI YPOBHS C(POPMUPOBAHHOCTH Yy OOyHaromerocs
pesynbTaToB o0yuenus TpedoBanusiMm GI'OC COO u ®OII COO;

— BBISIBJICHUE Je(UIIMTOB TPEIMETHOM MOATOTOBKU (MPOOEIOB B 3HAHUSX,
YMEHUSIX, HABBIKAX );

— YCTaHOBJICHHE 3aTPYAHCHUM 00yJaroXcs B IOCTHKEHUHU 3aIJTAHUPOBAHHOTO
YPOBHSI O0yU€HHUS U UX TPUUHH.

[Ipyn BbICTaBIEHUU TEKYIEH OLIEHKH, MPEACTaBIAIONICH c0oO0W pe3yibTaT
MpOLIETypbl  OLICHUBAHUS HMHAMBUAYAJIbHOTO TMPOABMKEHUS OOydYalOIIMXCA B
OCBOCHHUU MATEMaTUYECKOTO COJICpXKaHUsI, IIeJIeCO00pa3HO OPUEHTUPOBATHCS Ha
CIIEAYIOIINE PEKOMEHAINY.

[To xaxmoit Teme y4eOHBIX KypcoB «Airebpa M Hayajga MaTeMaTHYECKOTO
ananuza», «['eomeTpus», «BeposSATHOCTh U CTATUCTHKA» OIMPEAEIIECHBI IIJIaHUPYEMbIC
pe3yabTaThl 00yUYEHHUS.

Hano uMerh B BUIy, UTO OIIEHKA JOCTIKCHUS TJIAHUPYEMBIX Pe3yJIbTaTOB
pacnagaeTcs Ha JBE CBSI3aHHBIE APYT C IPYTOM COCTaBJISIONIUE:

1) onerka mpoiiecca GOPMUPOBAHUS IJIAHUPYEMBIX PE3yJIbTATOB, peau3yemMast
B (hopMe TEeKyIIero, B TOM YUCII€ U TEMAaTUIECKOTO, OIICHUBAHUS;

2) olileHKa  pe3yiabTata  (OPMHPOBAHHS  IUIAHMUPYEMBIX  PE3yJIbTaToOB,
peanuzyemasi B popMe UTOTOBOT'O KOHTPOJIS.

[Ipu sTOM cleayeT ydecTh, 4YTO NMpPU OOYUYEHUHM MaTeMaTHUKEe B IMpoIecce
OIICHUBAHUS MPOMEKYTOUHBIX PE3YIHTATOB OOYUCHHS HCIIONB3YIOTCS Pa3HbIC BUIBI
JEMOHCTPAIIMA yYEOHBIX JIOCTHKCHHWH: YCTHBIE OTBETHI OOYYAIOIIMXCA W UX
MMCEMEHHBIE Pa0OThI, B TOM 4HCIie B (HOPME TECTUPOBAHUS.

OOyueHue mMaTeMaTUKe MpeArnojaraeT cqpopMUpPOBAaHHOCTh HECKOJIBKUX TPYII

PE3yJIbTaTOB:



OCBOCHHME TEOPETUYECKUX KOMIIOHEHTOB MATEMATHYECKOTO COJAECPKaHUS:
3HaHUWE M YMEHHE BOCHPOU3BOJUTH (HOPMYIHPOBKU OMPEACIICHHN MaTeMaTUYeCKUX
MOHATHH, (POPMYIHMPOBKH TEOPEM U MX JTOKA3ATEIHCTBO;

pPEILICHUE MATEMATUYECKUX 33/1a4 PA3HOTO YPOBHS CIOKHOCTU—OT MPOCTEUIINX
710 TPOOJIEMHBIX U TOMCKOBBIX;

pelIeHUE MEXITPEAMETHBIX U MPAKTUKO-OPUECHTUPOBAHHBIX 3a/1a4.

JlnarHocTuka W MPOBEPKA YPOBHS YCBOCHHUS TEOPETHUUYECKUX KOMIIOHCHTOB
MOXeT ObITh OpraHHW30BaHa B (popMaTe TECTUPOBAHUS, YCTHBIX OMPOCOB, YACTUYHO B
dbopme TpaaUITMOHHBIX POBEPOYHBIX U KOHTPOJIBHBIX padoT.

[IpoBepka yMeHHsS pelIaTh MaTeMaTHYECKHWE 3aJadyd, KakK IIPaBUJIO,
opraHusyeTtcs B (popMare MMCbMEHHBIX ITPOBEPOUHBIX M KOHTPOJIBHBIX PadoT.

[Ipu oneHMBaHUM MHUCHBMEHHBIX PAOOT U YCTHBIX OTBETOB I€J€CO00pPa3HO
OPUEHTHUPOBATHCS HA HECKOJBKO OTJIMYAIOIINECS MOKA3aTEIH.

B cooTBeTCTBUM C IUIAaHUPYEMBIMHU PE3yIbTaTaMH OOYYEHHUS MO KaXIAOW Teme
ONPEAECICHbBl HWTOrOBBIC PE3YJIbTaThl W3YYECHUS TEMBbI, MNPOBEPAEMBIE BJIEMEHTHI
COJIEp’)KaHMsl ~ TEMbl, TpeOOBaHUS K  JIEMOHCTPAllMM  JOCTIDKEHUS  UX
c(hOpMUPOBAHHOCTHU, 3aJaHUs JI UX JEMOHCTpPAIlMU U, COOTBETCTBEHHO, KPUTEPUU
OIICHUBAHUS 3aJIaHUH.

B cootBeTcTBUU C npunyunom omxpvimocmu yKe€ B Ha4ajle U3yYEHUS KaKIOU
TeMbl OOyYaroluecss JOJDKHBI 3HATh, KaKUE YMEHHUS OTHOCSTCA K HTOTOBBIM
pe3yabTaTaM U3y4eHUs] TeMbl, KaKk OyJyT OpraHu30BaHbl KOHTPOJbHBIE MPOIETYPHI:
KOHTpOJIbHAsE paboTa W/WUM OMPOC, KAKUE KPUTEPUU MPEIBIBISIIOTCS K PELICHUIO
3a7a4 U K OTBETaM, KaK MPOBOJMTCS OIIEHUBAHHWE PE3YyJIbTATOB WX JESITEIBHOCTH,
HalpuMep, Kakoe HauMEHbIIee KOJWYECTBO 3aJaHuil KOHTPOJBHOW paboThl
HEOOXOJIMMO BBIMIOJIHUTh, YTOOBI PACCUMTHIBATH HA TOJYYEHUE TOJOKUTEIHLHON

OTMCTKHM.

OuneHka yCTHBIX OTBETOB

OnHOI U3 BaKHBIX (DOPM OIEHUBAHUS PE3YJIHTATOB OOYUYEHUS IO MAaTEMAaTHKE
SIBJISFOTCSI YCTHBIE OTBETHI 0Oydarommxcsa. OHU MOTYT HOCUTh JIOKQJTbHBIN, MACCOBBIN
(YCTHBII ONpOC, MPOBEACHUIO KOTOPOTO MOCBSIIEH, BO3MOXHO, LIEbII YPOK WIH €ro
4acTh), MOCTOSHHBIM XapakTep, KOrja Ha KaKJOM YPOKE HECKOJIbKO O0y4aroumuxcs
OTBEYAIOT YCTHO HA TEOPETUYECKHE BOMPOCHI: OMPOCHl IO TEPMUHOJOTUH H

bopMyIMpOBKaM ONpeeieHHs, 10Ka3aTeIbCTBAM TEOPEM, PEIICHUIO 3a/1aY.



[Ipy olLeHUBAaHUU YCTHBIX OTBETOB OOYYAIOUIUXCS IIEIECO00pPa3HO
OpPUEHTHPOBATHCS HA CIEAYIOLINE PEKOMEHIALINN.
[Tpu BbICTaBIEHUH OTMETKH YUUTHIBAIOTCS BCe TPEOOBAHUS K OTBETY.

Omeem oyerusaemcs OMMemKOU «5»,eciu 00yuaOWULC:

MOJIHOCTBIO ~ PACKpbUI  COJEp)KaHMEe  MaTepuara B oObeMe,
MPEeyCMOTPEHHOM IPOrpaMMON U yUeOHUKOM,;

U3JI0KWII MAaTEPHAII TPAMOTHBIM SI3BIKOM B OIPEIECIICHHON JIOTUYECKOU
[OCJIEI0BATENbHOCTH, TOYHO, 0€3 OIIMOOK MCIONb3ys MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY;

MPaBUJILHO BBINOJHUI PUCYHKH, YEPTEKHU, TpapuKh, HEOOXOIUMBIE
JUISL M3JIOKEHUS TEOPUU WJIU PELICHUS 3a/1a4H;

IIPOJIEMOHCTPUPOBAJI  YMEHHME  WIUIIOCTPUPOBATH  TEOPETHYECKHUE
IIOJIO)KEHUSI KOHKPETHBIMU IPUMEpPaMU, NPUMEHATh UX IPHU BBIITOJIHEHUH
OPAaKTHYECKOT0 3aJjaHusl (€CIIM TaKoe MPEAYyCMOTPEHO);

IIPOIEMOHCTPUPOBAJI YCBOCHUE PAHEE HW3YYEHHBIX COITYTCTBYIOIIMX
BOITPOCOB, CPOPMUPOBAHHOCTh U YCTOMYMBOCTH MCIIOJIB30BAHHBIX IIPU OTBETE
YMEHUH M HaBBIKOB; OTBEYAJ CaMOCTOSITENIbHO, 0€3 HaBOJIIUX BOIPOCOB
YAUTEIS, 0eMOHCIMPUPYSL
cPopMUpoBaHHOCMb ~ MOHONOSUYECKOU — pedyu U NOAHOEe  G1d0eHue
COOepIHCaHUEM.

Bo3MoxkHBI 1-2 HETOYHOCTHM TpU OCBELIEHWH BTOPOCTENEHHBIX
BOMPOCOB WJIM HEJOUYETOB B PEIIEHUH 3a/ad (€clu Takue MpeayCMOTPEHbI),
KOTOPBIE YYEHUK JIETKO UCIPABUII IO 3aMEYaHUIO YUHUTEJIS.

Omeem oyeruesaenicA OMMEMKOU «4»,66‘]21/! 06)/1161101/1/;141/76'}1.'

PacKpbUl CcoIepKaHWUE MaTepuaja B oO0BeMe, MPEeTyCMOTPEHHOM
MpOrpamMMoOi U Y4eOHUKOM;

M3JIOKUJT MaTepHajl rPaMOTHBIM SI3BIKOM B OIPEISICHHOMN JIOTHYSCKON
MIOCJIEI0BATEIbHOCTH;

BBITIOJIHAJT ~ PUCYHKH, 4YepTeXH, Tpaduku, HEOOXOIUMBIEC IS
M3JIOKCHHS TCOPUH W PEIISHUS 3aa4H;

MPOJICMOHCTPUPOBATT ~ YMEHHE  HILTIOCTPUPOBATH  TEOPETHUECKHUE

IMOJIOKCHHUA KOHKPCTHBIMU IMPHUMCPAMU, IIPUMCHATh UX IIpU PCIHICHHUM 3aaa4



(ecy Takue NpeayCMOTPEHBI);

MPOJEMOHCTPUPOBAI YCBOCHHE paHee M3YYCHHBIX COIMYTCTBYIOLIUX
BOIIPOCOB, cpOpMUPOBAHHOCT M YCTOMYMBOCTH HCHOJIB30BAaHHBIX TMPH
OTBETE€ YMEHHUH U HaBBIKOB,

HO TIPH 3TOM:

JOMYCTUJI HEOOJbIINE HETOYHOCTH B (POPMYIUPOBKE MaTeMaTHUECKUX
YTBEPKJICHUI, HE WCKAa3UBIIME MAaTeMaTHUYECKOTO COJEp)KaHUS OTBeTa,
WCIPaBJICHHBIC 10 3aMEUYaHUIO YUUTEIS;

JOMYCTUJT OMMOKM WM Oojee 2 HETOYHOCTEH IpU OCBELICHUU
BTOPOCTENIEHHBIX BOIPOCOB/HEAOYETOB B pEUICHMM 3aJad (eclu TaKue
IpeyCMOTPEHBI), KOTOPBIE YUEHUK JIETKO UCIPABUII IO 3aMEYAHUIO YUUTEIIS.

Ommemka «3» 3a omeem cmasumcs 8 Cﬂedy;ou;ux cayuasx.:

HEMOJIHO WJIM HETOCJIEI0BATEeILHO PACKPHLI COJEp)KaHHEe Marepuala,
HO TMOKa3aHO oOIee MOHMMAaHKME BOIMPOCa W MPOJEMOHCTPUPOBAHBI YMCHUS,
JO0CTATOYHBIC JTS TATbHEUIIIEr0 YCBOCHUS TIPOTPaMMHOTO MaTeprara;

JEMOHCTPUPOBAI 3aTPYIHCHUS W JTOMYCKaJI OMMUOKA B OTIPEICTICHUN
MOHATUH W HCIIOJIH30BAHUM MAaTEMAaTHYECKOW TEPMHUHOJIOTHH, CHMBOJIUKE,
YepTeKax, BBIKIAJKaX, HWCIPABICHHBIE TIOCIE HECKOJBKUX HABOISIINX
BOIIPOCOB YUUTEJIS;

HE CHOpaBWICS C TNPUMCHCHHEM TEOPHHM TIPH PEIICHWHM 3a/1ad, HO
BBITIOJTHUJT 3a/IaHMsI 00s13aTETLHOTO YPOBHS CJIOKHOCTH IO JIAHHOW TeMe
(ecnu Takue MPeyCMOTPEHBI).

Ommemka «2» 3a omeem cmasumcsi 8 CJle()yIOI/Lﬂ/DC Cllyuasx.

He packpblil 0CHOBHOE coziepKaHie yueOHOro MaTepuana;

OOHapy>Xui HE3HaHHWE WM HEMOHMMaHWE OOydaroluMmcs OoJblLIei
WM HanboJiee BaKHON YacTH yueOHOTrO MaTepHaa;

JOMYCTHJI OIIMOKK B OMpPEACNICHUH TOHSATHH, MPU HCTIOIH30BAHUH
MaTeMaTHYeCKOM TEepPMUHOJIOTUH, B PUCYHKax, uyepTekax Wiu rpadukax, B
BBIKJIQJIKaX, KOTOpbIE HE MCIPABICHbBl MOCIE HECKOJbKUX HaBOASIIUX
BOTIPOCOB YUUTEJIS;

oOHapyXHJI HE3HAHHE U HEMOHUMaHKE U3y4aeMoro MaTepuaia Wi He

CMOI' OTBE€TUTb HHM Ha OJHMH M3 IIOCTABJICHHBLIX BOIIPOCOB II0 H3Yy4YaCMOMY



MaTepuaiy.

OuneHka MUCbMEHHBIX padoT

[Ipu cocraBieHUM cCOAEp)KaHUS MUCBMEHHBIX pPabOT, B YacCTHOCTH
TEMaTUYECKHX KOHTPOJBHBIX pPaboT, HEOOXOAuMO COONIOATh NPUHYUN
ougppepenyupyemocmu no yposHAM no020MoeKuU: BaXXHO BKJIIOYATh B padbOTy
3aJlaHus, OTHOcAlMecs K 0a30BOMYy YpOBHIO MOJAIOTOBKH, BBIINOJIHEHUE
KOTOPBIX 00SI3aTEJIBHO ISl BCEX OOYYArOIIMXCS, W 3aJaHMs MOBBIIICHHBIX
YpOBHEH, KOTOpPHIE [al0T BO3MOXXHOCTh PEATM30BAThCS OOYyYaromIMMCH,
MPOSIBJISIIOIIMM K MAaTeMaTHKE MHTEPEC MW CIOCOOHOCTU. MapKupoBKa
3aJ]aHUil [0 YpPOBHSAM CIIELMAJIbHBIMU OOO3HAUYEHUSMU CHayalda B XOJE
(opMupoBaHUsS yYMEHUH, a 3aT€M U B KOHTPOJIbHOW pabOTE€ OpPUEHTHPYET
oOyJaronMxcsi Ha JOCTHKEHUE OIpPEAEICHHOIO pe3yJbTaTa, I[OMOTaeT
IJIAHUPOBATH YYEHUE U KOHTPOJIUPOBATH BHIITOJIHEHHE PA0OTHI.

Kpome TOro, mpu cocraBieHUM TEMATHYECKUX KOHTPOJIBHBIX padoT U
TEKYIIUX [POBEPOYHBIX PAOOT BaXKHO OPUEHTUPOBATHCA HA NPUHYUN
NOJHOMbL  NPOBEPKU  NAAHUPYEeMbIX pe3yabmamos. YacTb TEeMaTUYECKUX
pe3yJbTaTOB TMPOBEPSETCS  OTACIBbHBIMH, HEOONbIIMMU 1O dopmaTy
MIPOBEPOYHBIMH PAOOTAMH.

B koHIe u3ydeHHsS KaXIOH TEMbl MOXKET OBITh IPEAYCMOTPEHO
MIPOBE/ICHHE KOHTPOJIbHOM pPabOThl, HA KOTOpyt oTBoautTca 1 ypok. Ilpu
ATOM, €CJIM TeéMa HeOoJiblllasi U Ha €€ W3yueHHe JaeTrcs He Oojiee OJHOMU
y4eOHOM HEeJEeNH, TO KOHTPOJIb AOCTUKEHUS COOTBETCTBYIOIIMX 3TON Teme
IUTAHUPYEMBIX PE3YJIBTATOB MOXHO MEPEHECTH U BKJIIOUYUTH B KOHTPOJIBHYIO
paboTy mo cieaylouel TemMe WIM K€ OIPaHUYUTHCA IPOBEIACHUEM
HeOOJbII0M MpoBepoUHOl paboThl B TeueHue 20—25 muHyT ypoka. [Ipu sTom
U oOydJarouigecsi, W Y4YWUTENIb JOJDKHBI MOJYyYUTh OOpPAaTHYIO CBSI3b O
JOCTH)KEHUM WM  HE  JIOCTHKEHUM  TEMaTUYECKUX  IJIAHUPYEMBIX
PE3yJIbTaTOB.

IIpu oneHke pe3ynbTara BBIIOJIHEHUS KOHTPOIBHON WIH IPOBEPOYHOU
paboThl B MEPBYIO OYEpElb YCTAHABIMBAETCS HAJIMYUE WA OTCYTCTBUE Y
oOyuarorerocsi 6a30Boi MaTeMaTUYECKOM MOATOTOBKH, [MO3TOMY TaK Ba)KHO
OTJEJIBbHO OLEHUTH BBINOJHEHUE MM  COOTBETCTBYIOIIMX 3anaHuil. Kak

paBUJIO, OHU KOMIIOHYIOTCS B IEPBYIO YACTh KOHTPOJIbHON paOOTHI.



[lone3no mpuAEPKUBATHCA CIEAYIOLIETO IMOAXO0Ja K HAYMCICHHIO
0aJJI0B 3a BHITIOJHEHHUE 33/ TaHUN:

32 BEpPHOE BBIMNOJHEHUWE KaXJAOro 3aJaHusl T[EepBOM  YacTH
oOy4aroriemycst Hauucisiercs 1 6anmr;

3a BBIIOJHEHUE 3aJaHUs BTOPOW YAaCTH HAYMCIIOTCSA 2 Oasuia, eciu
JTAHO BEPHOE pEICHHE U TPUBEACHO 00OCHOBaHUE; | Oanni, eciu Joruka
pelieHus BEpHa, HO JOMYIIEHAa OJIHA BBIYMCIWTEIbHAS OLIMOKa WU
Ipe/ICTaBIIEHHOE OOOCHOBAHUE HE MOKET CUYUTATHCS TIOJIHBIM.

[Ipu HEOOXOAMMOCTH Kpumepuu Mo2ym 0blnmsb 0emaiu3upoeaHsl, uTo
MO3BOJIUT 00JIe€ TOUYHO BBISIBUTH MPOOEIBI, 3aTPYAHEHUSI O0YJIAIOIINXCS U UX
MPUYHHBI, YTO, B CBOIO OYEPE/b, TO3BOJUT CINIAHUPOBATH KOPPEKTUPYIOIIIHE
HpOIETypHI.

BaxxHo Takke MOMHHTH, YTO COJEpPKAHUE, CTPYKTypa KOHTPOJIbHOMN
paboTBl W KPUTEPUHM OIICHUBAHWUS €€ BBIMOJHEHUS JIOJDKHBI  OBITh
pa3paboTaHbl TakuM 00pa3oMm, 4TOOBl y oOOydarommxcs ObUIO TpaBO Ha
OMIUOKY: ISl TIONYYEHUsSI OTMETKH«3»HE00s3aTEIbHO BEPHO BBITIOJHUTDH BCE
3a/1aHus 00s3aTEIbHOTO YPOBHSI, AHAJIOTHYHO, JJIS TOJTYYEHUS OTMETKH «5»
He 0053aTeIbHO BHITIOJIHUTH BCE 3a/1aHUSI KOHTPOJIBHOMN pabOTHI.

PexoMeHyeM clenyromue KpuUTEepuu Il MepeBojia oOIIell CyMMBbI
HAYMCIIEHHBIX 0aJJIOB B OTMETKY MO MATHOATIHPHOMN IIKaJIe:

OOy4Jaronuiicss He JOCTHUT YJIOBJIETBOPUTEIHLHOTO (005S3aTEIHHOTO)
YPOBHS MOJTOTOBKH (OTMETKa «2»), eclii OH HaOpan meHee 55% Oaios
Yactu 1 (00s3aTENIBHOTO YPOBHS);

00y4YaIOIIMICS JOCTUT YIOBJIETBOPUTEILHOTO (003aTEIBLHOI0) YPOBHS
MOATOTOBKM (OTMETKA He HUKe «3»), eciu OH HaOpan He MeHee 55%
6aimoB Yactu 1 (00s13aTeILHOTO YPOBHS);

OOyYaroIIUiiCs JOCTUT TOBBIIICHHOTO YPOBHS (OTMETKAa He HHXKe

«4»),eciii oH HaOpas He MeHee 65% o01iero uncia 6aos;

OOYYarOIIMICS JOCTHT BBICOKOTO YpPOBHS (OTMeTKa «5»).eciiv OH
HaOpa

He MeHee 85% o01ero yrcia 0auios.



Ommemum, umo npeonazaemas wKaia nepeeooa CyMmovl HAYUCIeHHbIX
bannoe 6 ommemky NO  HAMUOANILHOU  WKAle  Modcem — Obimb

CKOPPEKMUPOBAHA 8 KAHCOOM OMOENbHOM Clyydae.

O1neHka TeCTOBBIX 3aJJaHUH

Tect MOXET WCIONB30BaThCS JUIsl TNPOBENECHUSA TEKYLIETO |
TEMAaTHYECKOr0 KOHTpPOJs. boiiee 1menecooOpa3HO MCHOJIB30BaTh TECTOBYIO
(opMy mHpH BBISBIECHUU CTENEHU YCBOEHHUS TEOPETUYECKOI0 MaTepuana u
YMEHHS PEIIaTh 3aJaHNs PENPOAYKTUBHOTO XapaKTepa.

[Ipu wucnonp3oBaHMM TecTa Kak  (OPMBI KOHTPOJS MOTYT OBITh
PEKOMEHJIOBaHbI T€ )K€ KPUTEPHUH JJIsl IEPEBOAA CyMMbI 0ajuIOB B OTMETKY.
OngHako mpH 3TOM CIIEAYeT YYMTBIBAaTh, YTO B 3aBUCHUMOCTH OT THIA
TECTOBBIX 33/1aHUM, BKIIFOUEHHBIX B TE€CT, KPUTEPUH NIEPEBOAA CYMMBI 0alioB
B OTMETKY MOTYT OBITb CKOPpPEKTHUPOBaHbI. Tak, NMpU BBINIOJHEHUH TECTa,
COCTOSIIIIETO TOJIBKO M3 33JaHUi C BBIOOPOM OJHOTO OTBETa (caMble

IPOCTHIE), HUYKHUE TTOPOTH MOTYT OBITh YBEJIUYCHBI:

He MeHee 70% — orMeTKa «3»;
He MeHee 80% — oTMeTKa «4»,
He MeHee 90% — oTMeTKAa «5».

BrinonHss aHamu3 pe3yiapTaToB IMPOBEPOYHOW WIIM KOHTPOJIBHOU
IpoLEeaypbl, HE3aBUCUMO OT (GOpPMBI €€ TMPOBEACHUs, IIeIeCO00pa3HO
(buUKCUpOBaTh HE TOJHKO KOJIMYECTBO BBINOJHEHHBIX 3aJIaHHI, HO M KaKue
UMEHHO 3aJlaHusl ObLIM BBIMOJIHEHBI KAaK KaXXIbIM OOYyYaroluMcs, Tak U
KJIacCOM (TPYIIOi) B ILIEJIOM.

[IpuMeHeHne JaHHOTO MOJXO0Ja TMO3BOJSIET CleflaTh OTMETKY OoJee
uH(OPMATUBHON M OOOCHOBAaHHOW, BCErJa MOKHO NPOAaHAIU3UPOBAThH, U3
Yero CKJIAJbIBACTCS OOMUN Oal KaKI0To OOyYaromierocs, Kakue 3aJlaHus
BBITIOJTHEHBI TIOJIHOCTHIO, @ KaKUe 4acTU4YHO. Takke mpu JaHHOM MOAXOJE
peanu3yeTcsi HEOThEMJIEMOE MPaBO KaXIOro OOy4YaroIIerocss — «IpaBo Ha
omuOKy». B 11e510M o rpymnme o0y4daronuxcsi BhISIBISIOTCS OOIIUE MPOOEITHI,

TpeOyrolre KOPPEKIUHU U TOMOJIHUTENbHON padoThlI.
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