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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OIHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0Oy4arolMMUCS MOHATUHHBIX OCHOB I€OMETPUH, NPHU J10KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMHI U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMATUYECKUX MOJEISAX, MO3BOJSIOIIMX OINKCHIBATH M W3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peueHus, yMEHUSI HUX IHPUMEHATh, NMPOBOAUTH JOKA3aTEIbHBIE PACCYXKICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEICBAHTHOM T'€OMETpPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, UCCIEIOBAHUS TOCTPOCHHBIX MOJCIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUM  pacmpenenserca 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, IPUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHECs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
cOOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30oBaTENbHBIX MpOrpaMM, OOECHeunuTh YriyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHEIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecss npsmble. [Ipu3Hakum CKpemumBarOmuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
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. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocreiimme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, NPAMOYTOJIbHBIA — MAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamubl. [IpaBuiibHBIE MHOTOIpDAaHHUKU: IPAaBWIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JuaroHaiH, YIJIbIL.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPUM  IPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOPAWHATaMHM BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUabl U KoHyca. OO0BEM 11apa U MIapoOBOTO
CerMEeHTa.

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



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMNUCAHHOM B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

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

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IIPOCKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHCcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOr0 Hapoja, cpopMUpPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) hcTeTHYeCKO€e BOCIIUTAHHE!

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

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr u pealn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

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

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  TMPAKTUKH, ITOHWMAaHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W WCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSITUWA, OTHOIICHUN  MEXJy TMOHITUAMH, (QOopMyIUpOBaThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

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

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

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

Pabora c nndopmanmueii:

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

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

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

OLICHUBATh HaIEKHOCTD uH(bOopMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M NMHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 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 CYXICHUA C CYXXIACHUSAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYAHOCTEMH;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHAHOW W MHIWBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHNoOBBIX (opMax paboThl (00CyXaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
NPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXKIY NPSIMOM U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAaMH, BBIMOJIHSIThH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

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

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOLICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIE MOHATUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
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€OMETPUUYECKUX BEIUYMH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckor 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 MOJIYYCHUS TEJ BPAICHHS;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSMU, CBA3AHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh MU3y4aembie (UTYpBI, BBHINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4 HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpallCHUS TPU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO ¥ MPOXOSALIME YEPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (PaKThl JJISI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJIM3UPOBATh U OLICHUBATH PEaJIbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OpPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NpOrpamMmbl Bcero Konrpoakueie — Ipakruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
1 Brenenue B ctepeoMeTpuio 23 1 www.school-collection.ru
9 B3aumnoe pacrnosoxeHue npsiMbix B 6 1 www.school-collection ru
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B 8 www.school-collection.ru
MIPOCTPAHCTBE
4 HepHeHHHEYHﬂpHOCTI’ NPAMBIX 11 25 www.school-collection.ru
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTl ¥ paccTosHUS 16 1 www.school-collection.ru
6 MHororpaHHUKH 7 1
7 BekTopsl B mpocTpaHCcTBE 12 www.school-collection.ru
8 HOBTOPGHI/IG, 0000111eHNE U CHCTEMATH3 AU 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



http://www.school-collection.ru/
http://www.school-collection.ru/
http://www.school-collection.ru/
http://www.school-collection.ru/
http://www.school-collection.ru/
http://www.school-collection.ru/

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM H(PPOBbI
Ne ni/m IpOrpaMMBbL pasi Beero KonTpoabubie IIpakTuueckue f)]gpg) OB aT:LLHH e
padoThI padoThI pecypee
1 AHanuThueckasi reOMeTpusi 15 www.school-collection.ru
2 Hosroperrc, O606H.[GHIE€ " 15 1 www.school-collection.ru
CUCTEMaTHU3alus 3HAHUU
3 O6bEM MHOTOTpaHHHKA 17 1 www.school-collection.ru
4 Tena BpamieHus 24 1 www.school-collection.ru
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHus 5 1 www.school-collection.ru
7 [ToBTOpEHME, 06061HCHI:IG u 17 5
CHUCTEMaTHU3aI1s 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0



http://www.school-collection.ru/
http://www.school-collection.ru/
http://www.school-collection.ru/
http://www.school-collection.ru/
http://www.school-collection.ru/

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

Bcero

KoauuecTBO 4acoB

KonTposbHbie
padoTshI

IIpakTnyeckue
padoTsbI

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE TTpaBWIIa H300paKCHUS HA
PUCYHKE MJIOCKOCTH, IMAPAIICIIBHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300paKEHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3koB), cepeIMHbI OTPE3Ka

[TonsTHs: nepecekarouecs MmIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKoCTh;
MIOJIYTIPOCTPAHCTBO

[TonsaTHA: Mepecekaronmecs MI0CKOCTH,
[IEpECEKAIOIIMECS IPsAMasi U INIOCKOCTb;
MTOJIYITPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
IIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPUH U NTEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
caencTBusd U3 Hux. CIocoObl 3aJaHus




n/n

Tema ypoka

MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

KoanuyecTBo 4acosB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u

IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

N300pakeHue nepecedyeHus noly4eHHbIX
IJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEUeHHH pa3HbIMU LIBETAMU

11

N300paxenune cedyeHuit nmupamuabl, Kyoa u

IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

N300pakeHue nepecedyeHus noly4eHHbIX
IIJIOCKOCTEN. PackpammBaHue MOCTpOEHHBIX
CEeUeHMH pa3HbIMU LIBETAMH

12

13

14

15

16

N300paxenune cedyeHuit nmupamMuabl, Kyoa u

IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

N300paxkeHne nepeceyeHus MOTy4YeHHBIX
IJI0CKOCTEH. PackpammBanue moCTpOEHHBIX
CEYCHHI pa3HBIMH I[BETAMU

N300paxenune ceyeHuit nupamuibl, Kyoa u

MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.

N3o0paxkeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpalmBaHue nOCTPOCHHBIX
CE€YEHU pa3HbIMU IBETAMHU

Merton cnenoB 1uisi TOCTPOCHUST CEUYECHUI
Merton cnenoB uisi TOCTPOCHUS CEUCHHIA.
CBoiicTBa nepeceueHuid MpsIMbIX U
TIOCKOCTEHN

Merton cnenoB 1uisi HOCTPOCHUS CEUEHHI.
CBoiicTBa nepeceueHuid MpsIMbIX U
TIOCKOCTEH




n/n

17

Tema ypoka

[Toctpoenue ceuenwuii B mupamuie, Kyoe mo
TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aIIUCh 11aroB
MIOCTPOEHUS

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

18

19

[TocTpoeHue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YepTEXKeH U 3aIluCh I1aroB
MMOCTPOEHUS

[TocTpoenue cevueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MIOCTPOEHUS

20

[TocTpoeHue ceueHuil B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEIKEH U 3aITUCh 11aroB
MOCTPOCHHS

21

[ToBTropenue miaanumeTpuu: Teopema o
MPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEYroJbHUKOB

22

23

[ToBTrOpenue mianumerpuu: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4epTexax. McTopus pazButus
TJITAHUMETPUHU U CTEPEOMETPHH

Kontponbnas pabota "AKCHOMBI
TP p
crepeomerpun. Ceuenus"

24

BzaumHuoe PacCIoJIOKCHHUEC IPAMBIX B

npoctpancTBe. CKpelBarouecs npsmele.

[Ipu3Haky CKpemUBaIOIUXCA MPSAMBIX.
[TapatenpHbIE NpsIMBIE B IPOCTPAHCTBE




n/n

25

Tema ypoka

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IPSIMO MapauieIbHON
JAHHOM NPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIeH Ha JaHHOU
npsMoi. Jlemma o nepecedeHuun
MapajuieIbHbIX MPSMBIX INIOCKOCTBIO

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

26

[TapannenpHOCTB Tpex HpsiMbIX. Teopema o
TpEX nmapajuleabHbIX NpsAMbIX. Teopema o
CKpEUIMBAIOIIUXCS MPSMBIX

27

28

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOWCTBA MapaJuICIbHOTO MPOSKTUPOBAHMSL.
N3o06paxenune pazHbix Guryp B
MapaJUIEIbHON IPOEKIINH

[enTpansHas npoekuus. YToui ¢
COHANpPAaBJICHHBIMU CTOPOHAMHU. YTOJ MEXIY
IPSIMBIMU

29

3aza4yn Ha JOKa3aTeJIbCTBO U UCCIIEN0BAHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

ITonATHS: MapaIENbHOCT IPAMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
NapaJUIeIbHOCTH MPSIMOU U TUIOCKOCTH.
CBoiicTBa napayuIeIbHOCTH MPSIMOM U
IIJI0OCKOCTH

31

32

I'eomeTprueckue 3aaun Ha BEIYUCIIEHNUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTHIO MPSMBIX U TUNIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoeHue ceueHus, MpOXOSIIETo Yepes




33

n/n

Tema ypoka

JAHHYIO IPSIMYIO HAa YepTEkKE U
MapajyIeIbHOrO IPYyrou npsimoil. Pacuér
OTHOLIEHUI

[MapannensHas TpOEKIHs, TPUMEHEHUE IS
MOCTPOCHHMSI CEYCHUH KyOa 1
napauienenumnena. CeoncTaa
napajuieJienumne1a i MpU3Mbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

34

35

[Tapannensubie maockoctu. [IpusHaku
[apajuIeIbHOCTU JBYX IUIOCKOCTEH

Teopema o nmapajuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIIEH
yepe3 TOUKY, He MPUHAJICKALLYIO TaHHON
IJIOCKOCTH U CIIEACTBUSI U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
[apaJUIEIbHOCTH MIPSIMBIX NIEPECEUEHUS IIPU
MepeceyeHH JIByX MapaijiebHbIX
IJIOCKOCTEMN TpEThEen

37

CBoiicTBa napanenbHbIX MIOCKOCTEN: 00
OTpe3Kax NapasuieIbHbIX MPSAMBIX,
3aKJIFOUYEHHBIX MEX]y NTapalJIeIbHBIMU
IJIOCKOCTSIMU; O MTEPECEUEHUH MPSAMOI ¢
JBYMsI NapAJIJIEIbHBIMU TNIOCKOCTSMHU

38

39

IToBropenue: Teopema [Tugaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napaesenunena




KounyecTBO 4yacoB DJIeKTPOHHbIE
I‘D‘IQI Tema ypoka Beero KonrTpoabubie IIpakTuueckue o6 p::l Oq];gz::;;eﬂm e
padoThI padoThI pecypebi

41 Brruucrienue JUiiH OTpE3KOB B KyOe U 1
IIPSIMOYTOJIBHOM TapajuIeyIeINIIe e
IlepneHIUKyYIAPHOCTD NPSMOU U IIIOCKOCTH.

42 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U 1
IIJIOCKOCTH
[lepneHIMKyYIAPHOCTD NPSAMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U 1
IIJIOCKOCTH
Teopema o cyniecTBOBaHHH U

44 €MHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN 1
4yepe3 TOUKY IPOCTPaHCTBA U
MEPIEHIUKYJISPHON K IIIOCKOCTU

45 [InockocTy ¥ NepnEHAUKYISPHBIE UM 1
MpsiMble B MHOTOTpaHHHUKAX

16 [InockocTu U epneHAUKYISIPHbIE UM 1
IIPSIMBbIE B MHOTOTPaHHHUKAX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue 1
MEPIEeHIUKYJIApa U3 TOYKU Ha MPSAMYIO

48 [lepnennukynsp u HaknoHHas. [loctpoenue 1
NEPIEHIUKYJIApa U3 TOUKU Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKyIApax (Mpsmas 1
u oOpartHasi)

50 Teopema o Tpéx nepneHAUKYIApax (mpsamas 1
u oOpatHasi)

51 VYroa Mexay CKpelrBaroIUMUCS MPSIMbIMU 1

59 [Touck neprneHaAUKyISIPHBIX MPSMBIX C 1
MTOMOUIBIO NEPIIEHIUKYIISPHBIX MNIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE 1




n/n

54

55

56

57

Tema ypoka

[TocTpoenue ceueHuit Kyoa, IpU3MBI,
IIPABUIBHON MUPAMU[BI C TOMOIIIBIO
OPTOTOHAJILHOM MPOEKIINH

[TocTpoenue ceueHuit Kyoa, IpU3MBI,
IIPaBWJIBHOM MUPAaMUBI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH

CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
miockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

[Ipu3Hak nepneHaANKyJIAPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUU

KoanuyecTBo 4acosB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCcTOSHUM OT TOUKH JO IJIOCKOCTH

59

60

61

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PAcCTOSIHUM OT TOYKH 1O MIIOCKOCTH

CriocoObl OMYCTUTh NEPIEHANKYIISPDI:
CUMMETpHS, CIIBUT TOUKHU IO HapaysiebHON
psIMOI

CnBur 1o HenapayyIeIbHOU MPSIMOH,
U3MEHEHHE PACCTOSTHUM

62

KonrponsHas padora "B3aumHoe

p p

PacCIoJIOKEHUE TPSIMBIX U TIJIOCKOCTEH B
mpocTpaHcTee”

63

[ToBTOpEHME: yrosa Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHME: YrOa MEXAY




n/n

Tema ypoka

CKPEUIUBAIOIIMMHUCS PSIMBIMH B
MIPOCTPAHCTBE

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

65

66

I'eomeTprueckue METOAbI BEIYACICHMS YIila
MEXIy NPSMBIMU B MHOT'OTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

67

68

69

70

[lepnenaukynspusle miockoctu. CBOMCTBA
B3alMHO NEPIEHIUKYIISPHBIX MNIOCKOCTEN

IIpu3Hak nepneHIuKyJIIpHOCTH IIOCKOCTEM;
Teopema O IPSMOM NIEPECEUEHHUs IBYX
IJIOCKOCTEHN MEPIEHAUKYIISPHBIX TPEThEU
IIJIOCKOCTH

[IpsimoyronbHbIN napasuienenunes; Kyo;
U3MEpEHUS], CBOMCTBA PSIMOYTOJIBHOTO
napajuleJIenune1a

Teopema 0 tMaroHany NpPsMOYTrOJIBHOTO
NapaJuleJICNUIENa U CIEICTBUE U3 HEE

71

CTCpCOMCTpI/I‘ICCKHC " NPpUKIIaIHBIC 3a1a4U,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MPAMBIX U IIJIIOCKOCTH

72

HOBTOpeHI/IeI CKpCHIMBAOIINUECCA TIPSAMBIC,
nmapalyICJIbHBIC IIJIOCKOCTH B CTAHAAPTHBIX
MHOT'OrpaHHUKax

73

[Tapa mapasnienbHbIX IIOCKOCTEHN Ha
CKPEUIUBAIOIINXCSA MPSAMBIX, PACCTOSIHUE
MEXy CKPEIIUBAIOIITUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

Paccrosnaue oT TOUKH A0 IIJIOCKOCTH,




KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KoHTpoabHBI IIpakTuyecku
n/n P Bcero 0 p60.11 ¢ p p eckne o0pa3oBaTrejibHbIE
a0oThlI a0doThI
p p pecypchl
paccTostHuE OT MPSMOM JI0 IMIIOCKOCTH
BIYHUCIICHUE PACCTOSIHUN MEX]T
B y
75 CKPETUBAIOIIUMHUCS PSIMBIMH C TIOMOIIIBIO 1
MEPIECHANKYISIPHOMN NIJIOCKOCTH
TpéXrpaHHblid yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [Tudaropa
76 T 1 ’ 1
TEOpPEMbl KOCUHYCOB U CHUHYCOB JIJIS
TPEXTPAHHOTO yriia
77 DneMeHTHI CPepUyecKoil reOMEeTpPHH: 1
reo0JIe3NYeCKue JIMHUN Ha 3eMIie
78 KontponbHas padota "Y1ibl u paccTosHus" 1 1
79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U 1
€ro JIEMEHTHI"
80 [Inpamnpa. Buael nupamun. [IpaBunpHas 1
nMpamua
81 [Ipusma. [Ipsamast 1 HAKJIOHHAS IPU3MBI. 1
[IpaBunbHas npuzma
82 [IpssMo¥t napainenenunen, NpsMOyroJIbHbIA 1
napajuienenumnena, Kyo
83 Brinykieie MHOTOTpanHuku. Teopema 1
Diinepa
Brinykineie MHOrOrpanHuku. Teopema
84 Oiinepa. [IpaBriIbHBIE U TOJTYIIPABUIIBHBIE 1
MHOT'OTPaHHUKH
85 KonTtponbHast pabota "MHOrorpaHHUKH" 1 1
86 [TonsiTHe BeKTOpa Ha MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1




KounyecTBO 4yacoB DJIeKTPOHHbIE
I‘D‘IQI Tema ypoka Beero KonrTpoabubie IIpakTuueckue o6 p::l Oq];gz::;;eﬂm e
padoThI padoThI pecypebi
88 Pa3znocTh BekTOpOB 1
89 [TpaBwiio mapannenenumena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
91 Paznoxxenue Bexkropa no 6a31v1c3vl TpEX 1
BEKTOPOB, HE JISKAIIUX B OAHOH IJIOCKOCTH
92 CkaisipHOE TIPOU3BEICHUE 1
93 Brruncnenue yria Mexry BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3aga4u ¢ BEKTOpAMHU 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpAMHU 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpAMHU 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpAMHU 1
98 O0001IeHNEe U CHCTeMAaTH3aINs 3HAHUN 1
99 O0001IeHNEe U CHCTeMAaTH3aINs 3HAHUN 1
100 HToroBasi KOHTpOJIbHAS padoTa 1 1
101 Wtorosas koHTpoJIbHAs paboTa 1 1
102 O0001IeHNEe U CHCTeMAaTH3aINs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
ugposbie
Ne n/m Tema ypoka Beero Kontpoabnbie IIpakTHueckue 06p:3 Oql;I:lT CILHEIC
padoThbI padoTbI pecype
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1
Ha IUIOCKOCTH U B IPOCTPAaHCTBE"
2 [ToTOpenue Temol "CkansipHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1
MEXly BEKTOpaMU B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
IPOXOJIIel yepe3 JBe TOUKu"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npou3sBeneHue 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
MporpaMMHUpPOBaHUE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IpOrpaMMHUpPOBaHUE
10 AHaMTUYECKHE METO/IbI pacyéra yria 1
MEXIy MPSMBIMHA B MHOTOTpaHHUKaX
11 AHaTMTAYECKHE METOIBI pacyéTa yria 1
MEXY MIIOCKOCTSIMUA B MHOTOTpaHHUKAX
12 ®opmyna pacCTOSHUS OT TOYKH J10 1
MJIOCKOCTH B KOOPJMHATAX
13 Haxoxnenue paccTossHUM OT TOYKHU J10 1
MIJIOCKOCTH B KyOe
14 HaxoxneHnue pacCToSHUN OT TOUKH J0 1




KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
udpossbie
Ne n/m Tema ypoxka Beero Konrposbubie IIpakTuyeckue 06 p:fi oq:;gT P
padoThI padoThI pecypebr
IUIOCKOCTH B MPABHJILHON MUpPaMHIE
15 KOHTpOJIBH"aSI pabota "AHanutudeckas 1 1
TeOMEeTpPHUsI
16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIE 1
MHOTOTPaHHUKH
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB 1
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
18 TUTOCKOCTH, ITePECEUSHUS TPSIMBIX U 1
IJIOCKOCTEMN
19 [TapannenbHbie TPSIMBbIE U TNIOCKOCTH: 1
napaJuieJIbHbIe CEUECHUS
20 Hapajmem,ﬂme TPSIMBIC H IIIOCKOCTH: 1
pacuéT OTHOIICHUN
21 [TapannensHbIe MPsIMbIE U TUIOCKOCTH: YTJIIbI 1
MEXTy CKPEIUBAIONUMUCS TIPSIMBIMU
[MeprieHIUKYISIPHBIC IPSIMBIC U TUIOCKOCTH
29 CTAHJAPTHbIE Napbl MEPTIEHIHKYIAPHEIX 1
TUTOCKOCTEH U TIPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB
23 [TeprieHIUKYISIPHBIC IPSIMBIC U TUIOCKOCTH: 1
TeopeMa O TPeX MepIeHANKYIIpax
24 [leprieHqUKyNIApHBIE TPSIMbIE U TNIOCKOCTHU: 1
BBIYMCIICHHSI JTHH B MHOTOTPaHHUKAX
[ToBTOpEHME: MO MHOTOYTOJIEHUKOB,
25 (bopMyIbI IS TUIOIIAJeH, COOOpaKeHHS 1
moaoous
26 [ToBTOpEHME: IO MHOTOYTOJIEHUKOB, 1

dbopMyITBI TSI TIOMIAACH, COOOpaKEHUS




KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
udpossbie
Ne i/ Tema ypoka Beero Kontpoabubie IIpakTuueckue 06p:30ql:[2:TeJIbele
padoThl padoTbl pecypebr
moa00ust
[ToBTOpEHue: mIoua M MHOTOYTOJbHUKOB,
27 dbopMyJIBI IS TUTOIAACH, COOOpaKEHUS 1
moa00ust
[Tnomany ceueHnit MHOTOTpaHHUKOB:
28 TJIOIIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha 1
YacTH, COOOpaKeHUs 10 100Ust
[Tnomany ceveHnii MHOTOTPaHHUKOB:
29 TJIOIIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha 1
YacTH, COOOpaKeHUsI 1O 100Mst
30 Kontposnbnas padota "[loBTopeHue: . 1 1
MHOTOTPaHHHKH, CEYCHHS] MHOTOT'PaHHHUKOB
31 O61éM Tena. OOBEeM MPSIMOYTOIBLHOTO 1
napasuieNienumnena
30 3anaun 06 yaBOeHUHU KyDa, 0 KBaJpaType 1
Ky0a; 0 TpUCEKLIUHU yIiia
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
33 00BEMOM MPSMOYTOIBHOTO 1
napaiesenuea
[Ipuxiagaeie 3a1a4u, CBSI3aHHBIE C
34 BbIYHUCIIEHHEM 00BbEMA IPSIMOYTOJIBHOTO 1
napaiesenuea
35 O06BEM npsMON IPU3MBI 1
6 CrepeomMeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C 1
BBIYHCIICHHEM 00BEMOB TIPSIMOK TIPU3MBI
37 HpI/Ianu]HLIe 3a/1a4M, CBA3aHHbIE C 00bEMOM 1
PSIMOU TIPU3MBI
38 Brruncnenue 00bEMOB TEN ¢ TOMOIIIBIO 1




KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
udpossbie
Ne n/m Tema ypoxka Beero Konrposbubie IIpakTuyeckue 06 p:fi Oql;gT P
padoThI padoThI pecypebr
onpeaenéuHoro uarerpaita. O0bpém
HAKJIOHHOM NMPU3MBbI
Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
39 onpeaenéuHoro uarerpaita. O0bpém 1
MUPAMHU/IBI
40 ®opmyna o0béma nupamuabl. OTHOIICHKE 1
00BeMOB UpaMu ¢ OOLIUM YIIIOM
41 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE 1
00BeMOB MUpaMu ¢ OOLIUM YTIIOM
42 CrepeoMeTpHUSCKUE 33]Ja4H, CBSI3aHHBIC C 1
00BEMaMH HAKJIIOHHOW MTPU3MBI
43 CrepeoMeTpHUueCcKUe 3a]a41, CBSI3aHHBIE C 1
00BbEMaMH TUPAMHUIBI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI
44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM 1
TIPU3MBI
45 HpI:I'KJ'IaI[HI)IC 3aJ1a9n 1'[? TeMe "OOBLEMBI 1
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUJIBI
46 [Tpumenenue o6bEMOB. Boruncnenue 1
PACCTOSHUS JI0 TIOCKOCTH
47 KonTponbHas p2'1'60Ta "O6BEM 1 1
MHOTOTpaHHHKA
[{unuHIprYeckas MOBEPXHOCTb,
48 o0pa3yroue UIHHIPUIECKON 1
MTOBEPXHOCTH
49 Humuaap. [IpssMoi KpyroBod HUIMHIP. 1
[Tnomaap MOBEPXHOCTH IUIHH]IPA
50 KoHunyeckasi TOBEpXHOCTh, 00pa3yrolue 1




KoJsun4yecTBo 4acoB JIeKTPOHHBIE
udpossbie
Ne n/m Tema ypoxka Beero Konrposbubie IIpakTuyeckue 06 p:fi Oql;gT P
padoThI padoThI pecypebr
KOHUYeCcKol moBepxHocTu. KoHyc
51 CCHGHHCKOHXCaHﬂOCKOCTBKL 1
napauieIbHOM MIIOCKOCTH OCHOBaHUS
50 YCeLIéIjI.HBII‘/'I Kkonyc. M300paxeHne KOHyCOB 1
U yCEYEHHBIX KOHYCOB
53 [Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON 1
MOBEPXHOCTH KOHYCa
54 [Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON 1
MOBEPXHOCTH KOHYCa
CrepeoMeTpuueckue 3aauu Ha
55 JIOKA3aTeJIbCTBO M BEIYHCIICHUE, 1
MIOCTPOCHUEM CEUCHUM IIUIMHIPA, KOHYyCa
CrepeoMeTpuuecKkue 3aauu Ha
56 JIOKa3aTeJILCTBO U BEIUMCIIEHUE, 1
MOCTPOCHUEM CEUCHUN IIUIMHIPA, KOHYyCa
57 [TpuxnanHbie 3a1a4u, CBSI3aHHBIE C 1
[IWTHH]IPOM
59 [IpuknaaHbie 3a/1a49M, CBSI3aHHBIC C 1
[IUIHHIPOM
59 Cdepa u map 1
[epecedenue cheps! 1 mapa ¢ IIOCKOCTHIO.
60 Kacanue mapa u cdeps! miockoctsio. Bua u 1
n300paxkeHue mapa
[epeceuenmue cdepsl 1 Mapa ¢ IIOCKOCTHIO.
61 Kacanue mapa u cdepsl miaockoctso. Bug u 1
n300paxkeHue mapa
62 VYpaBuenune chepsol. [Inomans chepst u eé 1

qacTen




KounyecTBO 4yacoB JIeKTPOHHBIE
udpoBbIe
Ne n/m Tema ypoxka Beero Konrposbubie IIpakTuyeckue 06 p:fi oq:;gT P
padoThI padoThI pecypebr
63 Cummerpus chepsl 1 mapa 1
CrepeomeTpuuecKue 3aauu Ha
64 JIOKA3aTeJIbCTBO M BEIYMCIICHUE, CBA3AHHEIE 1
co chepoii 1 apom, MTOCTPOCHUEM UX
CEUEHUH MIOCKOCTBIO
CrepeomMeTpHUeCKHUE 3aa4K HA
65 JIOKA3aTeJIbCTBO M BEIYMCIICHUE, CBI3aHHEIC 1
co cepoii 1 mapoM, IOCTPOSHUEM UX
CEUYCHHI MIOCKOCTHIO
66 [Ipuknansble 3a1auu, cBsi3aHHBIE O chepoii 1
U II1apoM
[ToBTOpEHME: OKPYNKHOCTH HA TJIOCKOCTH,
67 BBIUMCJICHHS] B OKPY>KHOCTH, CTaHJAapTHBIC 1
mogoous
68 Paznuunble KOMOWHAIIUY TEJ BPAILICHUS U 1
MHOTOTPaHHUKOB
69 3anaqHIu{FeMe"TénaIIHOBerHOCTH 1
BpaIeHus
70 3aﬂaqHIHiFeM€"TbHaIIHOBerHOCTH 1
BpallleHus
71 IKOHTponL?aﬂpa60Ta"TbnaIJHOBerHOCTH 1 1
BpaIeHus
79 O0béMm unuHIpa. Teopema 06 00bEMe 1
MPSIMOTO IIMJIMHAPA
73 Brruuciienue 006EMOB TEN ¢ TOMOIIBIO 1
onpenenénHoro uHTerpana. O0bEM KoHyca
74 [Tnomaan 60KOBOM U MOTHON TOBEPXHOCTH 1

KOHYyca




Ne i/

75

Tema ypoxka

CrepeoMeTpUUeCKUE 3aJa4l, CBA3aHHBIE C
BBIUKCJICHHEM 00BEMOB IMIIMHPA, KOHYCa

KoanuyecTBo 4acosB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

76

77

78

79

[Tpuknagaeie 3agauu 1o Teme "OO0BEMBI 1
JI0IA U TOBEpXHOCTEH Ten"

O06béM mapa u maposoro cexkropa. Teopema
00 00béMe mapa. [Lnomanb chepsl.
CrepeoMeTpHUuECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB 111apa, IapOBOTO
CerMEHTa U IMApOBOr0 CEKTOpa

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
toniabio ceprl. COOTHOMICHUS MEXKITY
IUIOHIA/IIMU TTOBEPXHOCTEN U 00bEMaMu
MOA00HBIX TEJ

[Tono6GHbIe Tena B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mog00uu.
CrepeomeTpuyuecKkue 3aJ1auu, CBI3aHHbIE C
BBIUHCJICHHEM 00BEMOB TEII M IIJIOIAJICH
MIOBEPXHOCTEN

80

81

82

83

KonTponbnas pabota "I[lnomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

JBuxenust npoctpancTBa. OToOpaskeHusl.
JIBrokeHus U paBeHCTBO ¢uryp. Oomme
CBOMCTBA JIBUKECHUU

Bunbl iBMKeHUN: TapajuieabHbIN IEPEHOC,
LIEHTpaJIbHAasi CHMMETPHUS, 3epKabHast
CUMMETpHS, TIOBOPOT BOKPYT TPSIMOM
[IpeobpazoBanms nomoobwus. [Ipsmas u chepa
Olinepa




Ne i/

84

Tema ypoxka

FGOMeTpI/I‘-IeCKI/Ie 3aa4yu Ha IPUMCHCHUC
JABHKCHUA

KoanuyecTBo 4acosB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

85

86

KoHntponbhas padota "BekTopsl B
npocTpaHcTae”

Ob6o6maromee nosropenue 11 noHsATHH 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucremarusauus 3HaHui: "llapamiensHoCcTh
MPSAMBIX U IJIOCKOCTEH B TpOCTpaHCTBE"

87

88

89

O6o06matomee moBTopeHue 11 moHATHI 1
MeTo10B Kypca reomerpuu 10—-11 kmnaccos,
cucTemMaTu3alus 3HaHuii: "BekTopsl B
npocTpaHcTae”

O6o06matomee moBTopeHue 11 moHATHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTu3alus 3HaHuii: "BekTopsl B
npocTpaHcTae”

O6o06matomiee moBTopenue 11 moHsTHii u
MeTOoI0B Kypca reometpun 10-11 kmaccos,
cucTeMaTusanys 3Hanuii: "OobeM
MHOTOTpaHHHKa"

90

91

Ob6o6uaromee noropenue 11 noHsATHi 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOrpaHHHUKa"

O6o06matomee moBTopenue 11 moHsTHi 1
MeToJI0B Kypca reometpun 1011 kmaccos,
cuctemaru3anusa 3Hagui: "Ilmomamm
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

92

Ob6o6maroee noropeHue 11 noHsATUit 1




Ne i/

93
04

95

Tema ypoxka

MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucrteMarusanys 3Hagui: "Ilnomaan
MOBEPXHOCTH M 00BEMBI KPYTJIbIX T

Wroroas KOHTpOJIbHAS paboTa
Wroroas KoHTpOJIbHAS paboTa

[ToBTOpEeHUe, 0600IICHNE ¥ CHCTEMATH3AIUS
3HAaHUU

KoanuyecTBo 4acosB

JJIeKTPOHHbIE

Bcero

KoHTpoJbHbIe
padoThI

uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

IIpakTH4eckue
padoThI

96

97

98

99

100

101

Wcropus pa3BuTus CTEPEOMETPUU KaK
HAaYKHU U €€ poJib B pa3BUTHU COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus CTEPEOMETPUU KaK
HAaYKU U €€ poJib B pa3BUTHU COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus CTepeoOMETpUH Kak
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUIN

Ucropus pa3BuTus CTepeoMeTpuu Kak
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUIN

Wcropus pa3BuTus CTEpeOMETPUH Kak
HayKH U €€ poJib B Pa3BUTUH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pazBuUTHS CTEPEOMETPHUH KAK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

102

Hcropust pazBuTHS CTEPEOMETPUM KAK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
VHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI




Ne n/m Tema ypoxka

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acosB

Bcero

102

KoHTpoJbHbIe
padoThI

8

IIpakTH4eckue
padoThI

0

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Martematuka: anreOpa v Hadajla MaTEMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
I'eomeTpus. 10-11 kmaccel: yue0. 11t o01eoopa3oBart. OpraHu3aiuii: 6a30BbIl

u yrryosto ypoBuu / [JI.C. Atanacss u nip.] - M.: IIpocBemienue

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

- Maremaruka: anredpa 1 Hayajia MaTeMaTHYE€CKOro aHalln3a, FTEOMETPHS.
I'eometpus: 10-11-e kiacchl: 6a30BbIN U yIITyOJIEHHBIH YPOBHHU:
MeToandeckue pekoMmenaanuu K yueonuky JI.C. Atanacana, B.®. byTty3oga,
C.b. Kagomuiesa u np. - M.: IIpocBemienue

- 'eomeTpus. YHUBepcaabHbIil MHOTOYPOBHEBBIN cOOpHUK 3a1ay. 10-11
KJIacChI: yue0. mocodue 1jist oo1eoopa3zoBar. opranuzanuii / N.B. Amenko,

C.A Ilecraxos - M.: [Ipocsemienune

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
- OTKpBITHIN OaHK 3a1aHui 10 MaTeMaTrke WWW.fipi.ru

- @enepanbHbIN HEHTP TECTUPOBaHUS WWW.rustest.ru

- Perry EI'D https://ege.sdamagia.ru/

www.school-collection.ru
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