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HOACHUTEJIBHASA 3AIIMCKA

'eometpust sBisieTcss ONHMUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIIHErO
oOmrero oOpa3zoBaHus, TaK Kak 00eCIeYMBaeT BO3MOKHOCTh U3YUYECHHS JUCUUTUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M NPEAMETOB T'YMAHUTAPHOIO IMKIIA.
[lockonbKy  JOrMYecKOoe  MbIIUIEHHE,  (OpMHUpYyeMOe  TpHU W3YYEHUU
0oOy4YaromMUMHCS TOHATUHUHBIX OCHOB F€OMETPUHU, MPHU J10KA3ATEIbCTBE TEOPEM U
IIOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHUM MPU PEIIEHUH I'€OMETPUUECKUX
3aJa4, YMEHHUE BBIIBUTaTh W OINPOBEPrarb THUIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 3aJlad €CTECTBEHHO-HAY4YHOT'O IMKJIA, B YaCTHOCTH
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMMel yueOHoro kypca «I'eomeTpus» Ha yriayOiaéHHOM
YPOBHE — pa3BUTHE WHAUBUIYAJIbHBIX CIIOCOOHOCTEH OOydaroumxcs mpu
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeAMeTHOW obnactu «MaTtemaTuka u
uHpopMaThKa»  4Yepe3  oOecredyeHre  BO3MOXKHOCTH  MPUOOpETeHuss U
UCIIONIb30BaHUs  Oosee TriayOOKMX TEOMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenuUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIEITHOTO NpodheCCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHMEM MATEMATUKH.

[IpuoputeTHBIMM 3aJjayaMu Kypca TE€OMETPUU Ha YIiayOIEHHOM YpOBHE,
pacIIUpPSIIOIIMMU U YCUIUBAIOUIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSL:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUM KaK 4aCTH MUPOBOHN KYJIbTYpHI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUHN C OKPYKAIOLIUM MUPOM;

(opMupoBaHUE NPEJICTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BKXHEHIIMX MAaTEMaTHYECKUX MOJEIAX, MO3BOJIAIOUIMX OIMCBHIBATH M H3ydaTh
pa3HbIE SBJICHUSA OKPYIKAIOIIET0 MUPA, 3HAHUE MTOHATUIHHOIO anmnapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca FreOMETpHH;

(¢opMupoBaHue  yMEHUS ~ BIAJAE€Th  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UI'YpaX M HX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyn M yMeHHE UX MPUMEHATb, YMEHHs JIO0Ka3bIBaTh TEOPEMBbl M HAXOJIUTh
HECTaHJIapTHBIE CIIOCOOBI pEelIeHHUs 3a]1aY;

(GopMupoBaHuE YMEHHS paclo3HaBaTh Ha YEpPTEKax, MOJAEIAX U B pealbHOM
MHpE MHOIOTPAaHHUKM M Te€ja BpalICHUsA, KOHCTPYHMPOBAaTh I'€OMETPUYECKHUE
MOJENIH;

(GopMupoBaHuE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEOpHi, (OPMUPOBAHUE MOHMMAHUSA POJU AKCHUOMATHKH MPH
MIPOBEJICHUN PACCYKICHUN;

(GopMupoBaHue yMEHHUS BIaJE€Th METOJAMHU JOKa3aTeIbCTB W AJITOPUTMOB
pelmeHns, YMEHUSI WX IPUMEHATb, IPOBOJMTH JOKA3aTENIbHBIE PACCYKIACHUS B
XOJI€ pELICHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IIPAKTUYECKUM COJEPKaHUEM,
(opMHpOBaHUE MPEACTABICHUS O HEOOXOAUMOCTH JOKA3aTEJIbCTB IPHU



000CHOBAaHUM MAaTEeMAaTUYECKUX YTBEPKICHUI M POJIM aKCHOMATHKH B TIPOBEACHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHHE WHTEJUIEKTYQIbHBIX U  TBOPYECKUX
CrocOOHOCTEM 00yUaroImMXCcs, MO3HABATEILHON aKTUBHOCTH, MCCIEI0BATEILCKUX
YMEHUW, KpUTHYHOCTH MBIIIJICHHS, HHTEPECca K U3YYCHUIO TE€OMETPHH;

dopmupoBanue (GyHKIIMOHATBHOW TPaMOTHOCTH, PEJICBAHTHONH T€OMETpPUU:
YMEHHUsI paCIO3HaBaTh TMPOSIBICHUS TEOMETPHUECKUX TIOHATHUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYalMsIX W MPH H3YyYECHUU APYTHX
y4eOHBIX  MPEAMETOB, TPOSBICHHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTMPOBAHMS PEAbHBIX CHUTYaIlMii, HCCIIECIOBAaHMs TOCTPOCHHBIX MOJEICH,
MHTEPIPETAINU MTOTYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKAaTeIbHBIMU JIMHUAMH y4eOHOro Kypca «I'eomerpus» B
10-11 knaccax siBasitotes: «IIpsiMble UM TUIOCKOCTH B MPOCTPAHCTBE,
«Muororpanaukn», «Tema BpameHus», «BeKToppl W  KOOpAWHATHI B
OPOCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO tpebOoBaHHEe «yMETh ONEPUPOBATH
TIOHATUSIMU», PEIIEBAHTHBIMA T€OMETPUM Ha YTIyOJIEHHOM YpOBHE OOYYeHHUs B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEP>KATEIbHBIM JTUHUSM yueOHOrO Kypca, a
dbopMupoBaHUE  JIOTMUECKMX yMEHHUH  pachpeiensercs He TOJIbKO IO
coJiep KaTeNbHbIM JIMHUAM, HO U 10 TojgaM oOydenus. ConepikaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoi paboueit
IPOrpaMMbl, paclpeleEHHbIM MO0 TrojaM OOYyYeHHs, CTPYKTYpUPOBAaHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOIIPOCaM O0yYarOIIHeCs
oOpamaiuch HEOJHOKpPaTHO. OTO TO3BOJSIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMH TOCIEA0BATENHFHO U MOCTYIATEIBHO, C
COOJI0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKIIIOYATh B OOIIYIO
CUCTEMY F€OMETPUUYECKHUX MPEJCTABICHUN 00YJarONINXCs, pACIIUPsS U YIIIyOuss
e€, o0pa3yst MPOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexoa K U3y4eHUIO0 FEOMETPUU Ha YIITyOJIEHHOM YpOBHE MO3BOJISET:

co3nate  ycnmoBus aua  aupdepeHnmanuu  00ydeHMs,  IOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa30BaTeIbHBIX MPOTPAMM, OOECIEYUTh yriayOJaEHHOE
M3y4eHHE T€OMETPUH KaK COCTaBIIAONIEH yueOHOro npeamera «MareMaTukay;

HOJATOTOBUTH OOYYAlOMIMXCS K MPOJOKCHHIO HM3YyUYEHHUS MaTeMaTHKH C
yuétoMm BbIOOpa Oynymied mnpodeccuu, obecnedrnBas MPEEMCTBEHHOCTb MEXIY
o01uM 1 ipodhecCHOHATBHBIM 00pa30BaHHUEM.

Ha wusyuenme yueOHoro kypca «['eomeTpus» Ha yriIyOJIEHHOM YpOBHE
orBogutcs 204 waca: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO0).



COAEPXAHUE OBYUYEHUA
10 KJIACC

IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEPEOMETpUU. Touka, mOpsiMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM TMOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIEICTBUA U3 HUX.

B3anMmHOe pacnosiokeHue MpsAMBIX B IPOCTPAHCTBE: IEpECEKarolInecs,
napajuieibHble M CKpellHUBalonIuecss TmpsMble. [Ipu3HaKu CKpeMBaOIIAXCS
npsiMbiX. [lapaniensHOCTh TPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaIICIbHbIC
psIMbIE B IPOCTPAHCTBE, MapaICIbHOCTh TPEX MPSIMBIX, TAPATUIETBHOCTh MPSMO
U 1iockoctu. [lapamyienbHoe W LEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHue
¢uryp. OCHOBHbIE CBOMCTBa NapajyIeNLHOTO MNpoeKkTUpoBaHus. M3o0paxkeHue
dburyp B mapamiesbHON MPOEKIMH. YTJIBI C COHANPABICHHBIMH CTOPOHAMH, YTOJ
MEXIY NpsMbIMU B mpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH: NapasuieibHbIe
IJIOCKOCTH, CBONCTBA napajuiesIbHbIX MJIOCKOCTEH. IIpocreitiue
OPOCTPAHCTBEHHbIE (UTYpPbl HA IUIOCKOCTH: TETpadap, Mapajuiesenunes,
IIOCTPOECHUE CEUECHUN.

[TeprieHAUKYISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, IIPSMbIE MapajulesIbHbIE W IEPIEHAUKYISPHBIE K ILIOCKOCTH,
IIPU3HAK [EPHEHAUKYISPHOCTA IMPAMOM M IUIOCKOCTH, TeopeMa O NpsIMOU
NIEPIICHAUKYIISIPHON IIJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IJIOCKOCTH, PACCTOSHUE
OT mpsAMOW 10  IUIOCKOCTH, Mpoekuus  GuUrypel  Ha IIJIOCKOCTB.
[leprieHAUKYISIPHOCT  IUIOCKOCTEM:  IPU3HAK  NEPHEHAMKYISAPHOCTH  JBYX
mIockocTen. Teopema o TpEX MEPIECHAUKYIISAPaAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSAMOM U IUIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, JINHEWHBIM yroJl ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PAHHBIE YTJIbIL.
CBoiicTBa IIOCKMX YrjIoB MHOrorpanHoro yria. CBoHcTBa IUJIOCKHX H
IBYIPaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopemMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronbHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBasl U MOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NpsSMOYTrOJAbHBIM — NapajuleseNuIe]; W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha T[OBEpXHOCTM MHOrorpaHHuka. Teopema DOiinepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamupa: nN-yrojgbHas nOUpamMuia,
npaBWiibHasE U yceu€HHas mnupamuabl. CBolicTBa pébep U OOKOBBIX TIpaHel
MPaBWIBHOM nupaMubl. [IpaBriibHbIE MHOTOTPAHHUKH: TTPABUJIbHAS MIPU3MA U



[IpaBWIbHAs INHUpaMUa, IIpaBWIbHAsg TPEyrojbHasg IHUpaMuAa U IPaBUIbHBIN
TeTpa’ap, KyO0. IlpencraBneHue o mNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOJECKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHalid, YIJIbl.
[Inomaas OOKOBOW MOBEPXHOCTH M TMOJHOW MMOBEPXHOCTU MPSMON NPHU3MBI,
IJIOAAb OCHOBAaHUM, TeopeMa O OOKOBOW MOBEPXHOCTU MPSMOM MPU3MBIL
[Inomaasr OOKOBOM MOBEPXHOCTHM M TIOBEPXHOCTH NPABWIBHOW MHUPAMUIBL,
Teopema O IUIOIIAAN YCEYEHHOU MUPaMUIBI.

CummMmeTpuss B NOPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPaBUIIBHBIX
MHOTOrpaHHUKOB. CHUMMeETpuss B NPaBWIBHOM MHOIOTPaHHUKE: CHMMETPHS
napajulesienuneaa, CUMMETPUS NPaBWIbHBIX IIPU3M, CUMMETPHUs IPaBUIBHOU
IAPAMUIBI.

BeKTOophI H KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPHl KOJUIMHEAPHbIC, COHANPABICHHBIE H IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHl. PaBEHCTBO BEKTOPOB. [[€CTBUSI C BEKTOpaMU: CI0KEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJIbBKMX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yucio. CBOWCTBA CIOXKEHUsI BEKTOpOB. CBOWMCTBA YMHOKEHHUSI BEKTOpPA HA YHUCJIO.
IlonsTe KOMIUTaHAapHBIE BEKTOpBI. IIpU3HAK KOMIIIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O PpasjgoXKEHUM BEKTOpA IO TPEM
HEKOMIUIAHApHBIM  BeKkTopaM. lIpsamoyrospHas  cucrtemMa  KOOpAUHAT B
npoctpadcTBe. KoopaunaTtel BekTopa. CBs3b MEXKIy KOOPAMHATaMH BEKTOpA H
KOOpJAMHATaMU TO4YEK. YTON Mexay BekTopamu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

TeJsia BpalmeHus

[lonsTus: UWIMHAPUYECKAs TMOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckass TOBEPXHOCTh, OOpasywmue TmoBepxHOocTed. Tenma BpaieHus:
MWINHAP, KOHYC, YCEeYEHHBIM KOHYycC, cdepa, map. BzammHOe pacmoiiokeHue
chepsl M IUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o0pakenue Ten
BpalleHusl Ha TIockocTu. Pa3BépTka munuuapa u koHyca. Cummerpus chepsl u
mapa.

O6béMm. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciueAcTBus u3 He€. OOBEM mpsamon u
HAKJIOHHOW TPU3MBI, IMIIMHIAPA, TUPaMHUIbl 1 KoHyca. O0BEM mapa U 1mapoBOTO
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
MWINHAP, ONHCAaHHAas OKojio mwimHApa. llepeceuenne cdepsl m mapa c
miockocThio. Kacanme mapa u cdepbl miockocTrio. [loHSITHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO cdepbl, cepbl, BOMCAHHOW B MHOIOTPAHHUK WU TEJIO
BpalIeHUS.

[Tnomank MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMAAb chepbl U €€ 4JacTeu.
[logoOue B mnpoctpancTBe. OTHOIIEHHWE OO0BEMOB, IUIOMIAJEH TOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnomobusi, romoretusi. Pemienue 3amay Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIINHIPA
(mapayiieTbHO M MEPIEeHAUKYISIPHO OCH), CEYeHHs KoHyca (TmapajuieibHbIe
OCHOBaHUIO U TPOXOJISAIIME Yepe3 BEPIIUHY), CEYEHUS I11apa, METOAbl TTOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] IepeHoca
CEeKYILEH MITOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuu Hajg BeKTopamu. BektopHoe
yMHOXKeHUE BeKTOpoB. CBOMCTBA BEKTOPHOTO YMHOXEHUA. [IpsMoyrosibHas
cucTemMa KoopJuHat B npoctpancTBe. Koopaunarel Bexkropa. Pa3noxkeHnue Bekropa
no 6asucy. KoopIMHATHO-BEKTOPHBI METOJl MPHU PEIICHUH TIeOMETPUUYCCKHUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OToOpakenus. [[BukeHus W paBeHCTBO (QUryp.
OO6mue cBoiicTBa JBWKCHUW. Buubl ABWIKEHUN: mMapalielbHbI TIEpPEeHOC,
[IEHTpajbHasl CHUMMETPHS, 3€pKajibHasi CUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nonobus. [Ipsmas u chepa Ditnepa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYUEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIbTATHI

1) rpaskaaHcKoe BOCIMTAHHE:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIUH 00yUJaAOIIErocsl Kak akKTUBHOTO M
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  oOIiecTBa,  MPEICTABICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3MYHBIX CTPYKTYp, SIBICHHM,
IpoLEAYyp TPaXkKAaHCKOTO oO0ImecTBa (BBIOOPBI, OMPOCHI W JAPYroe), YMEHHue
B3aMMOJICHCTBOBATh C COIMAJBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C WX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) IaTPUOTHYECKOE BOCTIMTAHME:

c(hOpPMHPOBAHHOCTh POCCHMCKOMN TpakJIaHCKOW WIACHTHYHOCTH, YBAKCHUS K
NPOIUIOMY M HACTOSIIEMY POCCHHCKOH MaTEeMaTHKH, IIEHHOCTHOE OTHOIICHUE K
JOCTIKEHUSM POCCUHCKMX MaTEMaTUKOB M POCCUHMCKONW MaTEMaTHYECKOM IITKOJIBI,
UCIIOJIb30BAaHUE DJTHX JOCTH)KCHHMHA B JPYTMX HayKax, TEXHOJOTHAX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa, cpOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TMOBEJCHHS, CBA3aHHOTO C MPAKTHUYECKUM
NPUMEHEHHEM JOCTIKEHUW HAayKH U JeATeIbHOCThIO YYE€HOro, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMUBOTO OyIYIIIETO;

4) acTeTHYECKOe BOCIIUTAHHE:

ACTETHUYECKOE OTHOIICHUWE K MHUpPY, BKIIOUAs JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady, PElIeHNUN, PacCyKICHHH, BOCIIPUUMYNBOCTD
K MaTeMaTUYECKUM aCIIeKTaM Pa3IMYHbIX BUIOB HCKYCCTBA,

5) pusnueckoe BocnuTaHME:

chOpPMHUPOBAHHOCTh YMEHUS TNPUMEHATh MaTeMaTHYECKHUE 3HAHHUS B
HWHTEpEcax 3/I0pOBOT0 1 0€30MacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3J0pOBbIO (3I0POBOC IHTAHHE, COAJTAaHCHPOBAHHBIA PEKUM 3aHITUH H
OTIbIXa, peryispHas (Gu3nvecKass aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATUSAX CIIOPTUBHO-037]0POBUTEIBHON IEATETLHOCTHIO;

6) Tpy/10BO€E BOCITUTAHUE:

TOTOBHOCTh K TPYyNy, OCO3HAaHWE IIEHHOCTH TPYAOTIOOUs, HWHTEpeC K
paznuuyHbIM  chepaM  MPOPECCHOHAIBHONW  JEATENBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW H €€ TMPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIH BBHIOOD
Oynymeld mpodeccnrt © pealn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTHh K MaTeMaTHYE€CKOMY OOpa3oBaHHMIO U



caMo00pa30BaHUIO Ha MPOTSHKEHUH BCEH JKM3HM, TOTOBHOCTH K AaKTHBHOMY
YYaCTHIO B PEIICHHH MPAKTHYECKHX 3a/a4 MaTEMAaTHIECKON HAIIPaBICHHOCTH,

7) 3K0JI0rH4ecKoe BOCIUTAHUE:

Cc(OPMHPOBAHHOCTh  JKOJOTHYECKOH  KYJIBTYphl, IMOHMMAaHHE BIIHSHUS
COITHATbHO-D)KOHOMHUYECKUX TPOIIECCOB Ha COCTOSHUE IMPUPOIHON M COMUAIBbHOM
CpeJibl, OCO3HAHKE TJI00ATBLHOTO XapaKTepa dKOJOTHISCKUX MPOOIeM, OpUCHTAIHS
Ha MPUMEHCHME MaTeMaTHYECKHUX 3HAHWM IS pelleHHs 3agad B 00J1acTH
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHME IIOCTYIIKOB M OICHKM MX BO3MOXKHBIX
TIOCJIC/ICTBHIA JIJISI OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOT0 TIO3HAHUSI:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M  OOINECTBEHHOM  NpPAaKTUKHA, ITOHHMaHHE
MaTeMaTHYECKOW HAyKd Kak c(hepbl 4YeI0BEYECKOH eSTEIbHOCTH, DTaloB €&
pasBUTHS W 3HAYMMOCTH JJISi PAa3BUTHS IMBHJIM3AIMH, OBJIAJECHUE S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOW KyJIbTypOM KakK CpEeACTBOM IIO3HAHHUS MHpA,
TOTOBHOCTH OCYIIECTBJISATh TPOEKTHYI0 M HCCIIEIOBATEILCKYIO IEATEIBHOCTh
HUHIABUIYaAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHBbIC YUeOHbIE 1eCTBUA

ba3zoBble JJornyeckmne AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHUHA MEXAY TOHATHAMH, (HOPMYIUPOBATH
OTIpeJICICHHs TIOHATUN, YCTaHABIMBAThH CYIECTBEHHBIN MpPU3HAK KIIacCU(PUKAIIUH,
OCHOBaHHUS 17151 0000IIEHHS M CPAaBHEHUS, KPUTEPUH MPOBOAMMOTO aHAIN3A;

BOCIIPUHMMATh,  (HOPMYIUPOBATH W  NPEeoOpPa3OBBIBATH  CYKICHHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPECUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSIX, MpPENIaratb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYN;

JeJIaTh BBIBOJABI C MCIIOJb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUCHHUH 110 AHAJIOTUU;

IPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEJIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTALIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHSI M BHIBOIHI;

BbIOMpaTh crmoco0 pemieHus Yy4eOHOW 3amaun  (CpaBHHBATh HECKOJIBKO
BAPDUAHTOB  pElUIeHHUs, BbIOMpaTh HauOolee MOAXOASIIMU ¢ y4€TOM
CaMOCTOSITEIbHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble ncciaenoBarebCcKkue AeiicTBUS:



MCIIOJIb30BaTh BOINPOCHl KaK HCCIENOBATEIbCKUI HMHCTPYMEHT MO3HAHUA,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUPYIOUIME  MNPOTHUBOpEUYUE,  IpoOseMy,
yCTaHaBIMBaTh HMCKOMOE W JaHHOE, (OpMUPOBATH THUIIOTE3Y, APryMEHTUPOBATH
CBOIO MO3UIIMI0, MHEHHE;

IPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHME
M0 YCTaHOBJIEHHIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, SBJIEHU, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAY OOBEKTaMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYIHPOBATH O0OOIIEHHS W BBIBOJABI MO pe3yJbTaTaMm
OPOBENEHHOTO  HAONIOJIEHUs,  HUCCIEOBAaHUSA,  OLICHUBATh  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IEHUI;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TakKe BBIIBUTaTh
NPENOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JIJISl PEIlICHUs 3a/1a4u;

BbIOMpaTh MHOOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HUHTEPIPETUPOBATh MHGOPMALMIO PA3IUYHBIX BHUAOB U
dbopm npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMAIINIO, TPEICTABIATh €€ B pa3iudHbIX (opmax,
WLTIOCTPUPOBATH TpadUUuECKu;

OLICHUBATh HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHHBepPCAJIbHbIE Y4eOHbIe AelCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHHUS B COOTBETCTBHH C YCIOBUSMH U
IEeJIIMHA OOIIeHUS, SICHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS IO XOAY pEUISHUs 3aJ1auu,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJIbTarT;

B XOJIe¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI I10 CYIIECTBY OOCYKIaeMOI TEMBI,
mpoOJIeMBl, pelracMoi 3ajayd, BBICKA3bIBATh WJEH, HAllCJCHHBIE Ha IIOMCK
pEIlIeHUs, COMOCTAaBIATh CBOM CYXACHUS C CYXKICHUSMH JPYTHMX YYaCTHHUKOB
Jauajaora, oOHapy)KMBaTh Pa3IUdMe W CXOJCTBO IMO3HUIIUHA, B KOPPEKTHOUW (opme
(dbopMyITHpPOBATH Pa3HOTJIACHS, CBOM BO3PaXKEHUS,

MPEJICTABIATh PE3YJAbTAaThl PEIICHUS 3a/Ja4M, SKCIIEPUMEHTA, MUCCIIeI0BaHus,
MPOCKTa, CAMOCTOSITEILHO BBIOMPATH (GopMaT BBICTYIUICHHS C YYETOM 3amad
MIPE3CHTAIMN 1 0COOCHHOCTEH ayIUTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a/1auM, BHIOUPATh CIIOCOO pelieHus ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEU, apryMeHTHUPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(pOPMALIIH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUNM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJIETh
criocobamMu CaMOITPOBEPKH, CaMOKOHTPOJISI MpoIecca U pesyibTaTa perieHus
MaTE€MaTUYE€CKOU 3a/1a4H;

PEeABUIETh TPYAHOCTH, KOTOPbhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3aauH,
BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA IIEHU U YCIOBUSIM, OOBSCHITH TPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI Pe3yJIbTaTOB JEATECIbHOCTU, HAXOAUTh OLINOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW U WHJIUBUAYAIBHOM
paboThl MpU pemieHuH Y4deOHBbIX 3ajlady, MPUHUMATh II€Jb COBMECTHOM
NeATEeNIbHOCTH, IJIAHUPOBAaTh OPraHU3AIlMI0 COBMECTHOM paboOThI, paclpeneiisiaTh
BUIBI palOT, JOroBapuBaThcs, OOCYKIAaThb NPOLECC M pe3yabTaT paboThI,
0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPYNMOBBIX (popMax paboThl (0OCyxkaeHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMbI» M HWHBIE), BBINOJHATH CBOI YacTh pabOThl U
KOOPIMHUPOBATh CBOM JACHCTBHUS C JPYTMMHU YJE€HAMH KOMAaH[bl, OLIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOMIMUN MPOAYKT MO KpUTEPHUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBUS.

INPEAMETHBIE PE3YJIbTATBI

K xonmy 10 kiacca oOyJaroniuiicss HAy4YuTCS:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPHU
pEIICHUH 33724 U MTPOBEICHUH MAaTEeMAaTUUECKUX PACCYKICHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIONOKEHHUE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJIHO OMEpUPOBATh TOHATHSAMH, CBS3aHHBIMH C yIJIAMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMH B TIPOCTPAHCTBE, MEXIY NPSIMOA U
TUIOCKOCTBIO;

e CBOOOJTHO OIIEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJIBI MHOTIOIPAHHHUKOB (IIpHU3Ma,
nupamuia, NpsMOYroJIbHBIN Napajiesienunen, Kyo);

e Kiaccu(UIMPOBaTH  MHOTOTPAHHHMKH,  BBIOMpas  OCHOBaHUS  JIs
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpUPOBATH TMOHSTUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHUKOB INTIOCKOCTHIO;

e BBINOJHSATH napajiebHOe, LEHTPAJIbHOE U OpPTOTrOHAIBHOE
MPOCKTUPOBAHUE (PUTYp HA TUIOCKOCTH, BBIMOJHATH U300pakKeHUsi QuUryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHHUS MHOTOTPAHHHMKOB Pa3JIMYHBIMU METOJAMU, BBIOJIHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BU/I CBEPXY, COOKY, CHH3Y;

e BBIUMCIATH IUJIONMIAJAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpHU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, IIEHTD,
OCb U TUIOCKOCTh CHUMMETPHUM, LEHTP, OCh M IUIOCKOCTb CHUMMETPUU
durypsr;

e CBOOOJHO ONEPUPOBATH TMOHATHUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B POCTPAHCTBE;

e BBINOJHATH JCUCTBUS HAJl BEKTOPAMU;

e pelmarh 3aJaud Ha J0Ka3aTelIbCTBO MAaTEMaTUYECKUX OTHOUIEHUN U
HAXOXKJICHHE TE€OMETPUYECKUX BEJIMYHH, MPUMEHSS H3BECTHBIE METOIbI
IIPU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOrPAMMHBIE CpPEACTBA M  DIIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUECKUX 3a/aY;

e W3BJIEKATh, MPeoOpa30OBbIBATh M WHTEPIPETUPOBATH HH(MOpMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekax U pUCyHKax;

e TMPUMEHATH T[OJYYEHHbIE 3HAHUS HA TMPAKTUKE: CpaBHUBaTh U
aHAJM3UPOBATH PEalbHbIE CUTyallMd, MPUMEHSATh U3YYEHHBIE MOHSATHUS B
nmpolecce  MOMCKAa  pPeHIeHUST  MaTeMaTU4ecKd  CPOPMYITHPOBAHHOUN
npoOJIeMbl, MOJEIMPOBATh peajbHbIE CUTyaIllMd Ha SI3bIKE TE€OMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJIENU C UCIOJIb30BAaHUEM IE€OMETPUUYECKHUX
MOHSITHA W TEOpEM, ammapara aireOpbl, peniath MPaKTUYECKUe 3aadd,
CBSI3aHHBIE C HAX0XK/ICHUEM F€OMETPUUECKUX BEJIUYNH;

e HMETh MPEJCTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTUS T€OMETPUM KaK
COCTaBHOM 4YacTu (pyHJaMEHTA Pa3BUTHS TEXHOJIOT .

K xonmy 11 ki1acca oOydaroniuiics HayquTCs:



CBOOOJTHO ONEPUPOBATH MOHATUSAMM, CBSI3aHHBIMU C IMJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckoil MOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHITUSMHU, CBSI3AHHBIMU C TE€JIAMH BPAILCHUS: [IIUHAPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Teia BpalleHus (UWIUHApP, KOHYyc, cdepa uU 1Iap) U
OOBSACHATH CIIOCOOBI OJYUYEHHUSI TEJT BPaAILlCHUS;

KJaccu(ULIUPOBATH B3AUMHOE PACIIONI0KEHHE CPEPHI U MIIOCKOCTH;
BBIYHCIISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpallleHUs,
00BEMBI U TUIOHIAJAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalCHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOpPMYIT;

CBOOOJTHO OINEPUPOBATH MOHATHSIMH, CBA3aHHBIMU C KOMOMHAIUSIMU TEJ
BpallleHuss U MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEX]Y TUIOLIAASMU MMOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300paxkaTh H3ydaemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) IIJIOCKUE
YepTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHGOPMAIHMIO O
POCTPAHCTBEHHBIX TE€OMETPUUECKHX (uUrypax, MpeACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHITUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHSITh ONEPALIMH HaJ BEKTOPAMHU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;
pemaTh TeOMETPUYECKUE 3aa4l Ha BBIYKMCICHHUE YIJI0B MEXIY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUYHCIICHUE PACCTOSIHUW OT TOYKH [0 IUIOCKOCTH, B
L[€JIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/1a MPU PEUICHUU;
CBOOOJTHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMU C JIB)KCHHEM B
MIPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKCHUI;

BBITIONHATh HM300paKeHUS] MHOTOTPAHHMKOB W TEJd BpalleHUS MpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIBHOM CUMMETPUHM, 3€PKAIBHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT NPAMOM, TpeoOpa3zoBaHus MOA00US;
CTPOUTH CEYEHUS MHOTOIPAHHUKOB U TEJ BpAlIEHUS: CEYEHUs LUIUHIpA
(mapanienbHO U NEPHEeHANKYISIPHO OCH), CEUEHHUs KOHYyca (MapasieibHble
OCHOBaHHIO U MPOXOAIINE YEpPE3 BEPLIMHY ), CEUEHUS 11apa;
UCII0JI30BaTh METOJbl IOCTPOEHUS CEYEHMI: METOJA CJEA0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH TUIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMETpUYEeCKre (AKThI JUIsl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MOPEAINOararolliuX HECKOJIBKO IIArOB PEIICHUs, €CIU YCIIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESBHOU dopme;

pemars 3aJadyd Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHUYECKUX OTHOIIEHUH U
HaXO0XJIEHUE TEOMETPUUYECKUX BEIINYUH;

IIPUMEHATH MPOTPAMMHBIE CPEACTBA M DBJIEKTPOHHO-KOMM YHHUKAI[MOHHBIE
CHUCTEMBI IIPU PELIEHUU CTEPEOMETPUUYECKUX 3a/1aY;

MPUMEHATh  TOJIyYCHHbICE  3HAaHUSA  Ha  NPaKTUKE:  CPABHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEAJbHBIE CUTYALlMU, IPUMEHATh NU3YUEHHbBIE
MOHATUsI, TEOPEMBI, CBOMCTBA B IMPOLECCE IMOHWCKA  PEIICHUS
MaTreMaTH4ecku  CPOPMYJIHUPOBAHHOU  TPOOJIEMBI, MOJIEJIUPOBATH
peabHbIE CUTyallMd Ha $A3bIKE TE€OMETPUHU, HCCIEA0BATh IOCTPOCHHBIE
MOJIEIM C HCIOJB30BAHUEM T'E€OMETPUUECKUX TIOHATHM U  TEOPEM,
ammaparta anreOphl, pemarbh MPAKTAYECKUEe 3a7adyd, CBSI3aHHBIC C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJICTaBICHUsS 00 OCHOBHBIX JdTamax pa3BUTUS TCOMETPHUHM Kak
COCTaBHOM 4acTH (QyHJaMEHTA Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPOrpaMMblI Bcero Konrponbupie — Ipaxtireckite o0pa3oBaTe/bHbIE
padoThl padoTsbI pecypest
1 BBenenue B crepeomMeTpuio 23 1
2 B3anMHOe pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 8
MIPOCTPAHCTBE
4 [lepnieHTUKyYIAPHOCTD MPSAMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl U paccTOSTHUS 16
6 MHororpaHHUKH 7
7 BekTopsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IC, 0000111eHIE U CUCTeMAaTU3alIUs 5 5
3HAHUH
OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 6 0




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mn Konrpoabsubie | IIpakruyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypesI
1 AHanuTndeckas reoOMeTpHs 15 1
9 [ToBTOpEHwUe, 0606HICH%6 u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, o6o6meH%e u 17 5
CUCTeMAaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[TonATHs cTrepeomeTpun: TOUKa, MpsiMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieIbHbBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
repeceKaromuecs npsmasi U MIOCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTHs: NIEpECCKAIMECH IIIIOCKOCTH,
IEPECCKAarOMUECs 1psAMad U IJIOCKOCTh;
MOJIYIIPOCTPAHCTBO

MHoOrorpaHHHKH, U300paKeHHE
MPOCTEHIIHNX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, U300paKeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINUX 00OBEKTOB

AKCHOMEI CTCPCOMCTPHU U IICPBLIC




CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHus IPSAMBIX U TUIOCKOCTEH

10

N300paxkenue ceyeHuit mupamuipl, Kydoa u
MIPU3MBI, KOTOPBIE IPOXOAT UEpe3 UX
pé6pa. N3o0paxenune nepecedeHust
MOJTy4EHHBIX IUIOCKOCTeN. PackpammBanue
MTOCTPOCHHBIX CEUEHUN Pa3HBIMU IIBETAMU

11

N3obpaxenne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 ux
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTeN. PackpainBanue
MIOCTPOCHHBIX CEUCHUN Pa3HBIMU IIBETAMU

12

N3obpaxenne ceueHnit mipaMu/ibl, Kyoa u
MIPHU3MBI, KOTOPBIE MPOXOJIAT Yepe3 uX
pé6pa. N3o0paxeHne nepeceueHus
MOJIyYCHHBIX IJIOCKOCTEH. PackpaivBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMH [[BETAMH

13

N300paxeHune ceyeHnit mupamuipl, Kyba u
MPHU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UX
pEbpa. M3obpakeHue nepecedeHus
MOJTyYCHHBIX IJIOCKOCTEH. PackpaivBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

14

Meton clieaoB I NOCTPOCHUA CedYeHUI




15

Mertoz ciesoB 1isi TIOCTPOCHUS CEUCHHIA.
CpoiicTBa niepece4eHn IpsSIMbIX U
IJI0CKOCTEN

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa nepece4eHnii MpsIMbIX U
IJIOCKOCTER

17

[TocTpoenue ceuenuit B mupamue, Kyoe
1o TpéM ToukaM Ha pEbpax. Co3naHue
BBIHOCHBIX YEPTEKEU 1 3aMKCh I1aroB
MTOCTPOCHUS

18

[TocTpoenune ceueHuit B mupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3aMKCh IIAr0B
IIOCTPOEHUSA

19

[TocTpoenune ceueHut B mupamuie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YepPTEKeH U 3aIluCh 111aroB
MIOCTPOCHUS

20

[TocTpoenue ceueHuit B mupamue, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEU U 3aMKCh 111ar0B
MIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPONOPIHMOHANBHBIX OTpe3kax. [Tonobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacdyeTsl B ceueHUIX HA
BBIHOCHBIX uepTexax. cropust pa3BuTHUs
IUIAHUMETPUHU U CTEPEOMETPUU




23

KonTposnbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haky CKpemmBarommuxcs
npsMbIX. [TapamienbHbie npsMbIe B
MIPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPAMOU MapaJlIeTbHOU
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npssMoi. Jlemma o nepecedeHnmn
MapajuIeIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapannensHOCTH TpeX npsiMbIX. Teopema o
TpEX mapaienbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSIMBIX

27

[TapannensHOE TPOSKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA MapalIeIbHOTO
npoekTupoBaHusi. M300pakeHne pa3Hbix
(uryp B nmapamieaTbHON TPOCKITUN

28

LenTpanbHas npoekuus. YroJ ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXKy IPSIMBIMU

29

332[3‘11/1 Ha JOKa3aTCJIbCTBO U
HCCICOIOBAHHUEC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B IIPOCTPAHCTBE

30

IloHsTHs: napaJisieJIbHOCTb HpﬂMOﬁ 151
IIJIOCKOCTH B ITPOCTPAHCTBE. HpI/IBHaK
napalJICJIbHOCTU HpHMOﬁ " IJIOCKOCTH.




CpoiicTBa napauieaIbHOCTH NPSIMOH U
IUIOCKOCTH

31

['eomerpuueckue 3a/1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTBIO IPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHust, MPOXOIAIIETO Yepe3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeIbHOTO IPYrou npsmoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKuus, IPUMEHEHUE
JUI IOCTPOEHUSI CEYeHHH KyOa 1
napaenenumnena. CBoncTBa
napajuiesienune1a u Npu3Mbl

34

[TapannensHbie mockoctu. [IpusHaku
MapajyuiebHOCTH JBYX TIOCKOCTEH

35

Teopema o nmapanienbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, IPOXOAsIen
yepe3 TOUKY, He IPUHAJIeKAIIYI0 JaHHON
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CBolicTBa napauiesibHbIX MIJIOCKOCTEH: O
MapajyIeIbHOCTH MPSIMbBIX MTEPECCUCHUS
[IpU IEPECEUEHUHU JIBYX MapalIeIbHbIX
IIJIOCKOCTEHN TPEThen

37

CBoiicTBa mapaieNbHbIX MJI0CKOCTEH: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPSIMOH ¢
JBYMsI TapaJlJIeIbHBIMU MNIOCKOCTSMHU




38

[ToBTOpenue: Teopema [udaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CBoiicTBa Ky0a 1 PSIMOYTOJIEHOTO
napajuiesIenunena

41

Boruncnenue JUIMH OTpE3KOB B KyOe 1
MIPSIMOYTOJIBHOM IapajuieIenuIe e

42

[lepneHMKyYISIPHOCTD NPSAMOU U
mockocTH. [IpusHak
MEPIEHIUKYISIPHOCTH MIPSIMOM U
IIJIOCKOCTH

43

[TepieHAMKYISAPHOCTD MPSAMOU 1
mrockocTH. [Tpusnak
MEPIEeHIUKYIIPHOCTH MPSIMON U
MJI0CKOCTH

44

Teopema o CyIeCTBOBaHHH U
€IMHCTBEHHOCTH MPAMOM, MPOXOIAIICH
4yepe3 TOUKY IPOCTPAHCTBA U
MEePIEeHIUKYIAPHOM K MITOCKOCTH

45

IInockocTu n NEPpHICHAUKYIISAPHBIC UM
IIpsAMBIC B MHOTOI'PaHHHKAX

46

IInockocTu n NEpHICHAUKYIISAPHBIC UM
NpsAMBIC B MHOTOI'paHHUKAX

47

[leprieHauKynsAp U HAKJIOHHASL.
ITocTpoenue neprneHuKysapa U3 TOYKU Ha
MPSIMYIO

48

[leprieHAUKYSAp U HAKIIOHHAS.




[TocTpoenue nepneHuKyIspa u3 TOYKH Ha
IPSAMYIO

Teopema 0 TpEX NMepHEHIUKYIAPAX

49
(mpsimast u oOpaTHast)

50 Teopema o0 TpEX NMepIEHIUKYIIpAX
(npsimast u oOpaTHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MPSIMBIMU
[Touck nepneHANKYISPHBIX TPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHanabHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

54 MPaBWJILHON MTUPAMUJIBI C TIOMOIIHIO
OPTOTrOHAJILHOW MPOEKIINU
[TocTpoenue ceuenuii Kyoa, MPU3MBI,

55 [IPaBUJIBHON MUPaMHUJBI C TIOMOILBIO
OPTOTOHAJILHOM NMPOEKINH
CuMMeTpus B IPOCTPaHCTBE

56 OTHOCHUTEJIBHO INIOCKOCTH. ITnockocTu
CUMMETPUNA B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHuMKyIIpHOCTU IPSIMOM U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUH

58 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSHUN OT TOUKH 10 TUIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCcTOSIHUN OT TOUKH 10 TUIOCKOCTH

60 CrniocoObl OMMyCTUTh NMEPIEHIUKYIISIPBI:




CUMMCTpPUs, CABUT TOYKHU 10
NapajuIeIbHOMN IIPSIMOM

61

CaBur no HenapaienbHON IPSIMOH,
W3MEHEHUE PACCTOSHUI

62

KonTtponsHas padora "B3anmuoe
PAacCIOJIOKEHUE MPSIMBIX U TNTIOCKOCTEN B
npocrpaHcTee”

63

[ToBTOpEHME: Yroy MeX 1y IPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YyrOa MEKITY
CKpELIUBAIOIINMUCS NPSIMBIMU B
MIPOCTPAHCTBE

65

I'eomeTpuueckne METOIbl BHIYUCICHUS
yriia MeX]ly IpsIMbIMUA B MHOTOTPaHHHUKaX

66

JByrpanubiii yroj. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPAHHOIO yria

67

[TepnienaukynsapHeie iockocTu. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHAUKYISIPHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHust IByX IIOCKOCTEM
MEePIEHIUKYIISIPHBIX TPETHEH TIIOCKOCTH

69

[IpsiMoyrobHbII Napaienenunes; Kyo;
U3MEPEHUs, CBOKMCTBA NPSMOYTOJILHOTO
napasJiesienumnena

70

TeopeMa 0 JUaroHaJiv nmpsaMoyroJibHOTO




mapajijiejacnuieaa u CICaACTBUC U3 Hee

71

CrepeoMeTpuieCcKue U PUKIAJIHBIC
3a7a4M, CBA3aHHbIC CO B3aUMHBIM
PAaCIOJIOKEHUEM NIPSAMBIX U INIOCKOCTH

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieIbHbIE INIOCKOCTH B CTaHAAPTHBIX

MHOTI'OrpaHHUKax

73

[Tapa mapaynenbHbIX JI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSTHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

Paccrosaue oT TOUKH J0 IIJIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TIIOCKOCTH

75

Brrunciienue paccTosAHUI MEXTY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU C
MTOMOIIBIO EPIIEHANKYISPHON TIIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA I
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yria

77

DneMeHTHI cPeprudecKoil TeOMETPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

Kountponsnas pabota "Yrisl u
paccrosHus"

79

CucremaTtu3zanus 3HaHuN "MHOTOTpaHHUK
U €ro 3JIEMEHTHI"

80

[upamupa. Buasl nupamun. [IpaBunbHas
nupamuja




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npusma

82 [IpssmMoit mapayenenunen, 1
MPSIMOYTOJIBHBIN Mapajuiesienune, Kyo

83 Brimykieie MHOTOTpanHuKU. Teopema 1
Ditnepa
Brimykiieie MHOTOTpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KounTponbnas padorta "MHororpanHuku" 1

86 [TonsiTne BEeKTOpa Ha IJIOCKOCTH H B 1
MPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 PaznocTh BekTOpOB 1

89 [TpaBuiio mapamenenurena 1

90 YMHOXEHHEe BEKTOpa Ha YHUCIIO 1
Paznoxenue BekTopa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JIeKAITUX B OJHOMI 1
IJIOCKOCTH

92 CkansipHO€ IpOU3BEICHUE 1

03 Beruncnenue yria Mex,1y BEKTOpaMH B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3a1aun ¢ BEKTOpaMu 1

95 [Ipocreiimme 3a1aun ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a1aun ¢ BEKTOpaMu 1

97 [Ipocreiimme 3a1aun ¢ BEKTOpaMu 1

98 O060011eHNEe 1 CUCTeMaTH3alMsI 3HAHUH 1




99 O06o01IeHre U cucTeMaTH3aIs 3HAHUA 1
100 Wrorosas kKoHTpoJIbHAs paboTa 1
101 Hrorosas xoHTpoapHas paboTa 1
102 O06o0mIeHre 1 cucTeMaTH3aIUs 3HAHUHA 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoasubie | IlpakTuueckue
Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl

1 [ToBTOopenue tems! "KoopauHars! BekTopa 1

Ha MJIOCKOCTH U B MPOCTPAaHCTBE"
9 [ToBTOpenue Tems! "CkansipHoe 1

MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Brruncienue yria 1

MEK/ly BEKTOPAMH B POCTpAaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSMON, 1

MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1

YpaBHEHUE IJIOCKOCTH B OTPE3KAX
6 YpaBHEHHE ILIOCKOCTH, HOPMAJb, 1

YpaBHEHUE TUIOCKOCTH B OTPE3KAX
7 BekTopHoe npousBeneHne 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

[IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

IIPOrpaMMHUPOBAHHE
10 AHanuTH4YeCKUE METOBI pacyéra yria 1

MEXKy IPSMBIMU B MHOTOTPaHHHKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1

MEXAY MJIOCKOCTSAMH B MHOIOTPaHHUKAX

OpMyJia pacCTOSIHUS OT TOUKH JI0

12 o 1




IIJIOCKOCTH B KOOpAWHATaxX

HaxosxieHne pacCcTosiHUM OT TOYKHU 10

13 IJIOCKOCTH B KyOe

14 Haxosxaenne pacCcTOSHUN OT TOYKH 710
IUTOCKOCTHU B NMPABHJILHOW TTHPAMHJIE

15 KonTponbHas padoTa "AHanuTuueckas
reoMerpus"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJApTHBIE
MHOTOTPaHHUKH

17 CedeHuss MHOTOTPaHHUKOB: METO/I CJIEA0B
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

18 TUTOCKOCTH, TTIEPECEUCHUS TIPSMBIX U
IIJIOCKOCTEMN

19 [TapanienpHble NPSMbIE U TIOCKOCTH:
napasuieNbHble CeUCHUS

20 [TapanienbHblie NPSMBbIE U TIOCKOCTH:
pacyéT OTHOLICHUI
[TapannenpHblie NPSMBIE U TIOCKOCTH:

21 YTl MEXK1Y CKPEIINBAIOIINMUCS
MPSIMBIMH
[lepnieniuKynsApHbIE MIPSIMBIC U

99 IJIOCKOCTHU: CTaHAPTHBIE Maphl
NEePIEeHANKYIISPHBIX TUNIOCKOCTEH U
MPSIMBIX, CAMMETPUU MHOTOTPAHHUKOB
[leprienAuMKyNIsIpHBIE IPSIMBIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
NepIeHANKYIIspax

24 [lepnieniuKynsspHBIE IPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, (DOPMYJIbI JIsI
TIonaael, COOOpakeHUs 10 100us

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, (OPMYJIbI 1151
TIJI0IIA IeH, COOOpaskeHUsI IO 100Ms

27

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JIsI
TIJIOTA IeH, COOOpaKEHUSI TT0100U s

28

[Tnomaay cedeHnit MHOTOTPAaHHHUKOB:
TIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKECHHUSI 1101001

29

[nomany ceyeHnii MHOTOTPaHHHUKOB:
TIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOPaKECHHUSI 1101001t

30

KontponbHas padota "IloBTopenue:
MHOTOTPAaHHUKHU, CEYCHUS
MHOTOI'PaHHUKOB"

31

O06béM Tena. O0bEM NPSIMOYTOJILHOTO
napaJuiesenuresa

32

3agaun 06 yaBOeHUHU KyOa, O KBaJparype
Ky0a; 0 TpPUCEKLIUH yria

33

CrepeoMeTprUecKHe 3aJa4, CBA3aHHBIE C
00BEMOM MPSAMOYTOJILHOTO
napasJiesienumnena

34

HpI/IKJ'Ia,Z[HLIC 3aaa4u, CBA3aHHBIC C




BBIYHCIICHUEM 00BEMA MPSMOYTOILHOTO

napajuienenurea

35 O0BEM MpsIMOI TPU3MBI

36 CrepeomMeTpriecKue 3a1a41, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3aa4n, CBsI3aHHBIE C
00BEMOM NIPSAMOM MTPU3MBI
Borancienne 006EMOB TEJT ¢ TOMOIIIBIO

38 onpenenénHoro uarerpaita. O0bém
HaKJIOHHOM TIPU3MBbI
Borancierne 006EMOB T C ITOMOIIBIO

39 onpenenénHoro uarerpaita. O0bpém
MTUPAMUTBI

40 ®dopmyna 00pEmMa mupamuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yIIIOM

41 ®dopmyna 00bEma nupamuel. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOIITUM yIIIOM

42 CrepeoMeTprYeCKUE 3a]1a4H, CBSI3aHHBIC C
00bEMaMU HAKJIOHHON TTPU3MBI

43 CrepeoMeTprYECKUE 3a]1a4H, CBSI3aHHBIC C
00BbEMaMU TIMPAMHJIBI
[Ipuknagaeie 3ama4uu 1Mo Teme "OO0bEMBI

44 Teln", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuknanueie 3anaun mo teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MHUPAMUIBI

46 [Tpumenenne o6bEMoB. Brruncnenue

pacCToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 |
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunmuuap. [psmoi KpyroBoi HUIUHAP.
[l1omaap MoOBEpXHOCTH LHJIMHAPA

50 Konndeckast moBepxXHOCTh, 00pa3yromne
KOHMYECKOU NnoBepxHocTH. Konyc

51 CedeHue KOHyca ITOCKOCTHIO,
TapajuieTbHOMN TUIOCKOCTH OCHOBAHUS

59 VYceuéunslii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTH KOHYCa

54 [Tmomaaps 60KOBOY MOBEPXHOCTH H
MIOJIHOM MOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

55 JI0Ka3aTeJIbCTBO U BBIYHUCIICHUE,
MOCTPOCHUEM CEUCHUM IIMIIMH/PA, KOHyCa
CrepeoMeTrpHuueckue 3a1auu Ha

56 JI0Ka3aTEeNbCTBO U BHIYHCIICHUE,
MOCTPOCHUEM CEUCHUM IIMIIMH/PA, KOHyCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HAIHHAPOM

59 Codepa u map




60

[Mepeceuenue cdepsl u mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bu 1 m300pakeHue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua u n300pakenue mapa

62

VYpasuenue chepsl. [nomans chepor u eé
yacreu

63

Cummerpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3aadyd Ha
JI0Ka3aTeIbCTBO M BBIUMCIICHUE,
CBsI3aHHBIE CO Cepoil U mapom,
MTOCTPOCHUEM UX CEYEHH MIIOCKOCTHIO

65

CrepeomeTpHuecKe 3a1aud Ha
JI0Ka3aTelbCTBO M BBHIYHCIICHUE,
CBsI3aHHBIE CO chepoit 1 Imapom,
MOCTPOCHUEM UX CEUCHHH TUIOCKOCTHIO

66

[IpuknaaHbie 3a1a4m, CBSI3aHHBIC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
nonoous

68

Paznuunbie KOM6I/IHaI_[I/II/I TCJI BpalllICHHUA U
MHOTOT'paHHUKOB

69

3agaun 1o TeMe "Tena u MOBEPXHOCTH
BpaiieHus"

70

3anauu o Teme "Tena u MOBEpXHOCTH
BpaiieHus"




71

KonTtponsnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O0béM mummHIpa. Teopema 06 00bEME
IpsAMOro NUJIMHApAa

73

Brrunciienne 00b8MOB TEII ¢ IIOMOIIBIO
onpenenéHHoro uHTerpana. Oobém
KOHyca

74

TTmomam OOKOBOH U TIOJTHOM
MTOBEPXHOCTH KOHYCa

75

CrepeomMeTprieCcKue 3a1a4H, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB IIMIIMHIPA,
KOHYyCa

76

[Ipuknagaeie 3agaun 1o Teme "OObEMBI 1
IJTIONIAU TOBEpXHOCTEN Ten"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 00bEme mapa. [lnomanp
chepbl. CTepeoMeTpUYCSCKUE 3a1a4H,
CBSI3aHHBIE C BBIYMCIIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IMapoBOTo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbBIE ¢ 00BEMOM IIapa u
ioaapio ceprl. COOTHOMICHUS MEXKIY
IJIOLIAASIMH TTIOBEPXHOCTEH U 00bEMaMU
ITOJTIOOHBIX TEIl

79

[TogoGHbIe Tena B MPOCTPAHCTBE.
N3menenne 06bEMa mpu Mo 1001u.
CrepeoMeTpHryuecKue 3aJjauu, CBSI3aHHBIE C




BbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTU ¥ OOBEMBI KPYTIIBIX TS

81

JIBrxenHus mpoctpancTBa. OToOpakeHUs.
JIBw>xeHust u paBeHCTBO duryp. Oo6mme
CBOMCTBa JBHKECHUI

82

Buabl 1BMKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAJIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, IOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus moxoous. [Ipsmast u
ctepa Ditnepa

84

I'eomeTrpuueckue 3a1au Ha IPUMEHEHUE
JIBUKCHUS

85

KonTtponbHas padota "BekTopsl B
npocrpancrae"

86

O6o6matomee moBroperne 11 mouaTuii u
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTH3aIsl 3HAHUI:
"[TapannenbHOCTh NPSMBIX U INIOCKOCTEN
B MpoCTpaHcTBe"

87

O6o6matomee moBroperne 11 mouaTuii u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"BexTopsl B mpocTpaHcTe”

88

Ob6o6maromiee nosropenue 11 nousaruii u
MeTOJIOB Kypca reomerpun 10-11




KJ1aCCOB, CHCTeMAaTH3allMs 3HAHMIA:
"BexTopsl B ipocTpaHcTee”

89

Ob6o6maromee mosropenne 11 nonaruii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHHUH:
"O6beM MHOTOIpaHHUKA"

90

O6o6mmaromee nopropenue 11 nousatuii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMATHU3aIINs 3HAHWI:
"O6beM MHOTOTpaHHUKA"

91

O6o6maromiee nopropenue 11 nousatuii u
METOJIOB Kypca reomerpun 1011
KJIaCCOB, CHCTEMAaTH3alls 3HAHMIA:
"[Tmomaam MOBEpXHOCTH U OOBEMBI
KpyrJibIxX Ten"

92

O6o6matomee moroperne 11 mouaTuii u
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"[Tmomaay MoOBEpXHOCTU U OOBEMBI
KpyrJibIxX Ten"

93

HroroBas koHTpoJibHAs paboTa

94

HroroBas koHTpoJibHAs paboTa

95

[ToBTOpEHUE, 0000IICHUE U
CUCTeMAaTH3aIHsl 3HAaHUH

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazBuTusi CTEpEOMETPUH KaK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hctopus pazBuTHsi CTEPEOMETPUH KaAK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

99

Hctopus pazBUTHS CTEPEOMETPUH KaK
HAyKH! " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHXKEHEPHBIX 1
KOMIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Uil

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B Pa3BUTHHU
COBPEMEHHBIX HH)XEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* Maremaruka. I'eometpus, 11 xknace/ Mep3nsax A.I'., Homuposckuii JI.A.,
[TonsikoB B.M.; nox penakuueii [logonsckoro B.E., O61iecTBo ¢ orpaHn4eHHOM
oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3natenscTBO «IIpocBenienue»

* Maremaruka. ['eometpus, 10 knacc/ Mep3msik A.I'., Homuposckuii J[.A.,
[Tomsiko B.M.; nox penakuueii [logonsckoro B.E., O61iecTBo ¢ orpaHu4eHHOM
oTBeTcTBeHHOCTHIO M3naTenbckuil ientp « BEHTAHA-I'PA®»; AkiimonepHoe

O6III€CTBO «HB,H&TGJ'IBCTBO «HpOCBGHICHI/IC»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

Marematuka. ['eomerpusi: 10-11 — e kiacchl: yriayOJeHHBIH YPOBEHb:
yuebnuk/JI. C. Aranacsan, B. @. byry3os, C. b. Kanomiies — M.
IIpocsemenne, 2023

KouTtponsHo-u3mMeputenbabie Matepuansl. ['eomerpus. 10-11 kmacc/Cocr.

A. H. Pypykun. — 2-e u3zn., nepepad. — M.: BAKO, 2020

Hunaktudeckue matepuansl mo reomerpun st 10-11 knacca/ 3uB b. I'.. — 2-e

3. — M.: IIpoceemenue. 2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



1. http://school-collection.edu.ru/

2. bubauorexa 1IOK https://m.edsoo.ru/

3. DIIeKTUBHBIE KYPCHI 110

matemaruke http://metodist.lbz.ru/iumk/mathematics/ec.php

4. VlnTerpupoBaHHbIE TPOEKTHI IO MAaTEMAaTHKE U

undpopmatrke http://metodist.lbz.ru/iumk/informatics/ec.php

5. Becepoccuiickast onuMmnuaja NKOJILHUKOB 110

marematuke http://old.math.rosolymp.ru/

6. KOJ’IJ’IGKIII/IH HHTCPAKTUBHBIX MYJIBTUMCIHA-KOMIIOHCHTOB JIA pa6OTBI Ha
WHTEPAKTUBHOM Jocke «MaTtemaTtuka: crepeomerpus, 10-11 kmaccel as
Windows» http://physicon.ru/courses/catalog/30/36/320/2637/

7. Metoanueckue MaTepuaibl KadeIpbl TEOPUU U METOIUKH O0yUCHHS
matematuku MIIT'Y http://www.mpgu.edu/abitur/mat.htm

8. MeTonnueckue Matepuaibl Kadeapbl MPUKIATHON MaTEMAaTUKH
dakynbreTa HHGOPMAITMOHHBIX TEXHOJOTHI MOCKOBCKOTO TOPOJICKOTO
IICUXOJIOrO-IICAArOrM4CCKOro YHUBCPCUTCTA

(MITIITY) http://lwww.mgppu.ru/education/high/fit/index.php


http://school-collection.edu.ru/
http://metodist.lbz.ru/iumk/mathematics/ec.php
http://metodist.lbz.ru/iumk/informatics/ec.php
http://old.math.rosolymp.ru/
http://physicon.ru/courses/catalog/30/36/320/2637/
http://www.mpgu.edu/abitur/mat.htm
http://www.mgppu.ru/education/high/fit/index.php
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