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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpus siBNIsIeTCA OAHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPEHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIEeYMBACT BO3MOXHOCTh H3yUYEHUs JUCLUUILIINH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH W MPEIMETOB TI'YMAHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YyIaIOIIUMUCS
MOHATUMHBIX OCHOB TI'€OMETPUM, MPHU JOKA3aTEIbCTBE TEOPEM M ITOCTPOCHUU
LEMOYKH JIOTHYECKUX YTBEPKACHUM NP PELICHUH T€OMETPUUYECKHUX 3a1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MpHU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PU3UUYECKUX 3a/1a4.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YPOBHE — pa3BUTHE UHIUBUAYATIbHBIX CIIOCOOHOCTEN 00YUaIOIUXCsl IPH U3YUEHUH
reOMETpUH, KaK COCTaBjsAOUIed mnpeaMeTHoll obmactu  «Marematuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO MPO(heCCHOHANIBHOTO 00pa30BaHMsl, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIe SBJICHUS OKPYKAIOIIEro MUPa, 3HAHWE MOHATUMHOIO almapara Mo pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIIeHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclioO3HaBaTh HA YEPTEXKAX, MOJAECIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTUYECKUX TEOpHUil, (OPMUpPOBAHUE MOHUMAHHUSA POJIM AKCUMOMATHUKU TMpU
MIPOBEJICHUHU PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTEIbCTB M aJITOPUTMOB
pelieHus, YMEHHUsI UX NPUMEHSTh, IPOBOJIUTD JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pelIeHusl CTepEeOMETPUUECKUX 3aJlad U 3aJa4 C MNPAKTHYECKUM COJEp:KaHHEM,
dbopMupOBaHHE TMpPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00yJarOnIMXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIHLCKIX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX KU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHUH JPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIBHBIMHU JIUHUSAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPUH Ha YTIIyOJIEHHOM ypoBHE 00ydeHust B 10—
11 kmaccax, OTHOCUTCS KO BCEM COZEpPKAaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE IMPEAMETHBIM pe3yibTaTaMm ocBoeHusi denepanbHoil paboueit
IPOrpaMMbl, pacHpeleaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCAaM O0y4YaroIIHeCs
oOpamiaiucb ~ HEOJHOKpPAaTHO. OTO MO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOINIEH yueOHoro npeamera «MareMaTukay;

NOATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUS MAaTEMAaTUKU C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 daca: B 10 ximacce — 102 4gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHSITUA  CcTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBaroOmuXcs
npsAMbIX. [lapaninenpsHOCTh MPAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: MAPAJIICITbHBIC
MPSMBIE B POCTPAHCTBE, MAPAUIENBHOCTD TPEX MPSIMBIX, TAPAJUIETbHOCTh IPSMON
u 1ockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHOW MPOEKIUU. YTIbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[TepneHaUKyISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYIISPHBIEC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TeEOopemMa O MPsSMOu
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpTtoronansHo€ IIPOEKTUPOBAHUE.
[lepnieHaAUKYIJISIP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH O IUIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, MTPOEKIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIIEHAUKYJISpax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSAMOM WU IUIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoMCTBA IJIOCKUX YTJIOB MHOTOTPAHHOTO yriia. CBOMCTBA MIIOCKUX U JIBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapanienenunen, TpsMOYTOJIbHBIN NMapaAJIIIETCIUNE U €ro cBoiicTBa. KpaTuaiiiime
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. I[IpoctpaHcTBeHHAs
teopema [Tudaropa. [lupamuaa: n-yronpHas nupaMuja, MpaBWIbHAS U yCeUEHHAS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEdl MPaBUIBLHOW MNUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MpaBUJIbHAS MpPHU3Ma U MpaBWJIbHAsA NHUPAMUJA,



IpaBWJIbHAs TPEYTOJIbHAS IMPAMK/JIA U IPaBUIIbHBIN TETpadap, Ky0. IIpencraBinenue
O NPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’3p, JOAEKAIP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
TUTIONIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTHU NMpsiMoit mpu3Msbl. [Tnommans
OOKOBOIl TOBEPXHOCTHM M TOBEPXHOCTH MPABUIBHOW MUPaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTprss B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuleJIenunea, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpPUS NPABUIBHOU
UpaMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JeHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pa3IoKEHHM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsamoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrolue MnoBepxHocTed. Tena BpalieHUs:
WIMHJIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpalleHus Ha
miockocTh. Pa3BépTka nunmuapa u konyca. Cummerpust chepsl U mapa.

O0béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Mapaienenuneaa M ciueactsus u3 Heé. OObEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHIPA, MUpaMUabl U KoHyca. O0BEM 11apa U IIapoOBOTO
CETMEHTA.

KomOuHanmu Tenm BpaimieHuss W MHOTOTpaHHHWKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAs OKoJo uuiauHapa. Ilepeceyenwe cdepbl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOrpaHHHKA,
ONKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIH TEJO
BpaleHUS.



[Inomanas MOBEPXHOCTH IUIWHIpA, KOHYyCA, IJIOMaab chepbl U e€ dacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIOIIANCH IOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LUIIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapayiieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHMS
CEUCHHI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTBe. Onepanyu HaJl BEKTopaMu. BEeKToOpHOE YMHOKEHHE
BeKTOpoB. (CBOWMCTBAa BEKTOPHOTO yMHOXEHHA. IIpsiMoyrosibHas cucreMa
KOOpJAWHAT B mpocTpaHcTBe. KoopamHatel BekTopa. PasmoxeHuwe BekTopa 1o
0azucy. KoopanHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBUKeHNs] B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uTryp.
OO6mme cBoiicTBa JBWXKCHUH. Buabl JBWXKEHUN: TapauIeNbHBIM IEPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
rpaxaaHcKoro  obmectBa  (BBIOOPBI, OMPOCKI W JApPyroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX LIEHHOCTEH pPOCCUICKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3cTeTHYeCKOe BOCTIUTAHHE

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHYECKUE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, peryispHas (u3ndecKass akKTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit npodeccun W peaau3oBbIBaTh COOCTBEHHBIE JKM3HCHHBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWW JId peleHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEMaTHYECKOM
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUS IUBWIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble 1ornuecKkue aeiicTBUA:

BBIABJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIIEHUHA MEXAYy TMOHATHUAMH, (DOpMyJIUpPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 17151 0000ILEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKACHUS:
YTBEPAUTEILHBIE U OTPUIATENIbHBIC, AMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHHI
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBOJIBL;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOOJIee MOIXOSAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIENI0BATEIbCKUM MHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEMaTUYECKOTO 0OBEKTa, SBJICHHUS, ITpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJAOB M 000OIICHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHpopmauu o CaMOCTOSITEIIEHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaxX, JaBaTb IIOACHCHHUA IIO0O XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHHSI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
Jrajora, oOHapy)KUBaTh Pa3Uyue W CXOJCTBO TMO3WIIHUKA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT !

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIBTATOB JICATCIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOTHI, pacrpeneisTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIC), BBITIOIHATH CBOIO 9acTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YICHAMH KOMaH/bl, OIICHMBATh KA4E€CTBO CBOETO BKJIAa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0yyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTUSAMH CTEPEOMETPUU TIPU
peleHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUH;

e TMPHUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PELICHHUU
r€OMETPUYECKUX 33/1a4;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEHW B IPOCTPAHCTRE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIbI MHOTIOIPAHHHUKOB (TIpH3Ma,
nupamua, NpsMOYToJIbHBINA Napaienenunen, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKE (GUTYP HA TUIOCKOCTD, BHITTOTHITE U300paskeHus GUTyp Ha
IIJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH  IUIOHMIAAM  IOBEPXHOCTEW  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh 1 TJIOCKOCTh CAMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBI;

e CBOOOJHO ONEPUPOBATH MMOHATHUAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B TPOCTPAHCTBE;

e BBINOJIHATE ACHCTBUS HaJl BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUH H
HaX0JICHUE T€OMETPUUECKUX BETUYHNH, TPUMEHSISI U3BECTHBIE METO/IBI ITPU
pELICHN MAaTeMaTUYECKHUX 3a/1a4 IOBBIIICHHOTO M BBICOKOTO YpPOBHSA
CJIOKHOCTH;

e TPUMEHSATH NPOCTEUINE MPOTPAMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTrypax, TMPeJACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TMPHUMEHATH T[OJYYECHHbICE 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh PEalbHbIE CUTyallH, MPUMEHATh HU3YYEHHBIEC MOHSATUS B
mpoiiecce TMOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIHpOBaHHOM
npoOJieMbl, MOJACIUPOBATh PEATbHBIC CHUTYallMM Ha S3bIKE T€OMETPHH,
MCCIIEN0BATh MMOCTPOEHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUYECKHUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU KakK
COCTaBHOM 4yacTu (PyH1aMeHTa pa3BUTHS TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U chepruyeckord MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSMH, CBI3aHHBIMH C TEJIAMH BPAIECHUS: IIMIHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJI BpalieHUS,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWHALUSIMHU Tell
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BpaIllCHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

CBOOOTHO OTIEPUPOBATH IMMOHATHEM BEKTOP B IMMPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh FTeOMETPUUYECKHE 3a/1a91 Ha BEIYMCIICHUE YTIIOB MEXKIY IPIMBIMH 1
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUMA OT TOYKH JI0 TIOCKOCTH, B IETIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHUEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUH;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJ BpaIleHUS TIpH
MapaJJICTIbHOM  TEPEHOCE, UECHTPAIBHON CHUMMETPUH, 3E€PKAIBHON
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpazoBanms moo0us;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHHMIO M TIPOXOIAIINE YepPEe3 BEPIINHY), CEUCHUS I1apa;
UCTIONb30BaTh METOJABI TOCTPOCHHUS CEUEHWI: METONl CIEA0B, METOH
BHYTPEHHETO MPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl JJISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW W HESIBHOU (hopme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MIPUMEHSATH MMOJYYEHHbBIC 3HAHUS HA IPAKTUKE: CPABHUBATH, AHATM3UPOBATH
Y OLICHUBAaTh pPEAIbHBIE CUTYAllUW, MPUMEHATh H3YYEHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IIOMCKA PEIICHUS MaTEeMaTHYECKU
chOpMyIMPOBAHHON MPOOJIEMbI, MOJECIUPOBATh pealbHbIE CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM
FeOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ainreOpbl, peniaTh
IPAKTUYECKUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.
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http://www.informatik.kz/test.htm
YuurenbCkuil mopra

[D5eKTpOoHHBIN pecypc]: [calT]
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Vsl u pacCToOAHNA

16

Enunas xoyutekuus u@poBbIX
00pa3oBaTEIbHBIX PECYPCOB [CANT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThl
JUISL yYUTENIEH U YYEHUKOB
[DnexTponHsIit pecypc]: informatik
[cariT] URL.:
http://www.informatik.kz/test.htm
Yuurenbckuil moprai

[DnexTpoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

MHororpanHuk#

Enunas komiekuust uudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUISL yYUTENEH U YHEHUKOB
[DnexTponHsIit pecypc]: informatik
[caiiT] URL:
http://www.informatik.kz/test.htm
Yuurenbckuii mopran

[DnexTpoHHBIH pecypc]: [calT]
URL: http:/www.uchportal.ru
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http://www.problems.ru//
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BekTopsl B mpocTpaHcTBe

12

Enunas xoyutekuus u@poBbIX
00pa3oBaTeIbHBIX PECYPCOB [CAlT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThl
JUISL yYUTENIEH U YYEHUKOB
[DnexTponHsIit pecypc]: informatik
[caitT] URL.:
http://www.informatik.kz/test.htm
Yuurenbckuil mopra

[DnexTpoHHBIHN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3aIlus 3HaHU

Enunas komiekuust uudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUISL yYUTENEH U YHEHUKOB
[DnexTponHsIit pecypc]: informatik
[caiiT] URL.:
http://www.informatik.kz/test.htm
Yuurenbckuil mopran

[DnexTpoHHBIH pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
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OBIIEE KOJIMYECTBO YACOB I1O

102
I[TPOTPAMME



11 KJIACC

Ne ni/n

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JuaexkTpoHHble (HU(pOBbHIE)
o0pa3oBaTe/bHbIE pecypchl

AHanutHueckas TeoOMCTpHUA

15

Enunas xoyutekuuns u@poBbIX
00pa30BaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUISL yYUTEIEH U YYEHUKOB
[DnexTponHsIit pecypc]: informatik
[caitT] URL.:
http://www.informatik.kz/test.htm
YuurenbCkuil mopra

[DnexTpoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

[ToBTOpenme, 0600IIEHNE 1
cHUcTeMaTu3alus 3HaHUI

15

Enunas komnexius nudpoBbix
00pa3oBaTeNIbHbIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThI
JUISL YIUTENEH U YYEHUKOB
[DnexTponHsIit pecypc]: informatik
[caiiT] URL.:
http://www.informatik.kz/test.htm
YuurtenbCckuil moprain
[DnexTpoHHBIN pecypc]: [cailT]
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O0bEéM MHOTOTpAaHHUKA

17

Enunas xoyutekuus u@poBbIX
00pa3oBaTEIbHBIX PECYPCOB [CANT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThl
JUISL yYUTENIEH U YYEHUKOB
[DnexTponHsIit pecypc]: informatik
[cariT] URL.:
http://www.informatik.kz/test.htm
Yuurenbckuil moprai

[DnexTpoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

Tena Bpaimenus

24

Enunas komiekuust uudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUISL yYUTENEH U YHEHUKOB
[DnexTponHsIit pecypc]: informatik
[caiiT] URL:
http://www.informatik.kz/test.htm
Yuurenbckuii mopran

[DnexTpoHHBIH pecypc]: [calT]
URL: http:/www.uchportal.ru



http://www.uchportal.ru/
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[Tnomaau moBEpXHOCTH U 00BEMBI
KPYTJIbIX TEJ

Enunas xoyutekuus u@poBbIX
00pa3oBaTeIbHBIX PECYPCOB [CAlT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThl
JUISL yYUTENIEH U YYEHUKOB
[DnexTponHsIit pecypc]: informatik
[caitT] URL.:
http://www.informatik.kz/test.htm
Yuurenbckuil mopra

[DnexTpoHHBIHN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

JIBuKeHUA

Enunas komiekuust uudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUISL yYUTENEH U YHEHUKOB
[DnexTponHbIit pecypc]: informatik
[caiiT] URL.:
http://www.informatik.kz/test.htm
Yuurenbckuil mopran

[DnexTpoHHBIH pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
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[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3alurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

17

102

Enunas komtekuust nudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThl
JUISl yYUTENEH U YYEHUKOB
[DnexTponnsIii pecypce]: informatik
[cariT] URL.:
http://www.informatik.kz/test.htm
Yuurenbckuii moprain

[D51eKTpOHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
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HOYPOYHOE IINTAHUPOBAHHUE

PHUCYHKE IIJIOCKOCTH,
mapalyICJIbHBIX IMPAMBIX
(0Tpe3koB), cepeArHbBI
oTpe3Ka

10 KJIACC
KoanuecTBo 4acoB
Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoTbI
Enunas komteknust nudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ Tectrl
OcCHOBHBIE TIpaBUIIA _
M300paKeHUsI Ha PUCYHKE AR quTeneHuH yquHKO_B .
[DnexTponHsIit pecypc]: informatik
1 IJIOCKOCTH, TapajuIeIbHBIX 1
MPSIMBIX (OTPE3KOB) [caiit] URL.
P p ’ http://www.informatik.kz/test.htm
CEpeIUHBI OTPE3Ka N
Yuurenbckuii moprain
[DnexTpoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
TIOHSATHS CTEPEOMETPHI: Enunas xomnexuust tupoBbIxX )
00pa3oBaTeNIbHbIX PECYPCOB [CalT]
TOYKa, IpsiMasi, IIIOCKOCTb, URL: htto:// htto-//school
npocTpancTBO. OCHOBHBIE ;. p-/7 hitp://SCho0l-
. S —— collection.edu.ru/catalog/rubr/608887c4-
2 P p 1 68f4-410f-bbd4-618ad7929e22/ TecThI

JUISL YIUTENEH U YYEHUKOB
[DnexTponHsIit pecypc]: informatik
[caiiT] URL:
http://www.informatik.kz/test.htm
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YuurenbCckuii noprain
[DnexTpoHHbIN pecypc]: [cailT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

IlonsTus:
MepeCeKArIINECs
ILUIOCKOCTH
Enunas komteknust iudpoBbIx
00pa30BaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
[MonsTust: 68f4-410f-bbd4-618ad7929e22/ TecTsl
MepeCceKaroINecs TSl yYUTEeNel U YYEHUKOB
TJIOCKOCTH,

MepeCeKAIINECs MpsiMast
M TIJIOCKOCTD;

[DnexTponHbIit pecypc]: informatik
[caiiT] URL:
http://www.informatik.kz/test.htm

MOJIYITIPOCTPAHCTBO Yuurenbckuii moprain
[DnexTpoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
MHoOrorpaHHukKkH,

M300pakeHre MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (QUTYD

MHoOrorpaHHukKkH,
M300pakeHre MPOCTEUIINX
IIPOCTPAHCTBEHHBIX (PUTYD,

HECYIIECTBYIOIINX
00BEKTOB
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AKCHOMBI CTEPEOMETPUHN U

! MIepBBIE CJIECTBUS U3 HUX
Enunas komtekuust nudpoBbIx
00pa3oBaTeIbHBIX PECYPCOB [CANT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
IIpuMeHeHne akCUOMBI JUISL yYUTEIEH U YYEHUKOB
g CTEPEOMETPHUH U TIEPBbIC [OnekrponHslii pecypce]: informatik
CJIEICTBUS U3 HUX HA [caitT] URL.:
MPaKTUKE http://www.informatik.kz/test.htm
Yuurenbckuii moprain
[DnexTpoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http:/fipi.ru/ege-i-gve-11
AKCHOMBI CTEPEOMETPHUH U
MIEpBBIE CIEICTBUS U3 HUX.
CriocoObl 3a1aHUs TPSIMBIX
9 Y TUTOCKOCTEH B
IIPOCTPAHCTBE.
O603HaueHUs NPSIMBIX U
IIJIOCKOCTEN
N3o0pakenune ceueHnit
10 MMpaMHIbl, KyOa 1

MPU3MBI, KOTOPBIE
MPOXOJAT yepe3 ux péodpa.
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11

. N300paxenue
MepecevYeHMs MOTYICHHBIX
IJIOCKOCTEH.

12

PackpamBanue
IMOCTPOEHHBIX CEUCHUI
Pa3HBIMU LIBETAMHU

13

14

Pemenue 3amay Ha
MU300paKEHUE CCUCHHIA
MUpaMUJIbI, KyOa u
MIPU3MBI, KOTOPBIE
MIPOXOJIAT Yepe3 ux peéopa.
N3obpaxenue
nepeceyeHus MoJy4YeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUM
pa3HBIMU IIBETAMHU

Meron cnenos st
IOCTPOEHUSI CEUEHU N

15

Meton cienoB Ui
MOCTPOEHUS CEUCHUH.
CaolicTBa nepeceyeHui
MPSIMBIX U IIJIOCKOCTEN

16

IIpuMeHeHrEe METOOB
CJIEZIOB JUISl IOCTPOEHUS
ceueHuii. CBoiicTBa
[IepECECYCHUN NIPSIMBIX U
IJIOCKOCTEN

Ennnas komtexmus nudpoBbix
00pa3oBaTeNIbHbIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUI yYUTeIed U YYeHUKOB
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[DnexTponHsIit pecypce]: informatik
[cariT] URL.:
http://www.informatik.kz/test.htm
Yuurenbckuii mopra

[D5eKTpOoHHBIHN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

17

[Toctpoenue ceueHuii B
nupamMu/ie

18

19

20

21

[TocTpoenue ceueHuii B
KyOe 1o TpéM Toukam Ha
peopax.

Co3nmanye BEIHOCHBIX
YepTekKel U 3aMuch 11aroB
MOCTPOCHUS

Pemenne 3anay Ha
IIOCTPOEHUE CEUYCHHU B
nupamuie, Kyoe mo Tpém
TOYKaMm Ha pédpax u
CO3JJaHUE BBIHOCHBIX
YepTEeKEN U 3aIMCh I1aroB
ITOCTPOEHUS

IToBTOpeHune
mianuMetpun: Teopema o
MPOTMOPIIMOHAIBHBIX
orpeskax. [lomooue
TPEYTrOJIbHUKOB



http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
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22

23

24

25

IToBTOpeHue
manuMerpun: Teopema
Menenas. Pacuets B
CEYEHMSIX HAa BBIHOCHBIX
yepTtexax. Mcropus
Pa3BUTHUS TUIAHUMETPUH U
CTEpPEOMETPUU

KonTponbnas pabota
" AKCHOMBI CTEPEOMETPUH.
Ceuenus"

B3anmHoe pacnonoxxenue
MPSIMBIX B POCTPAHCTBE.
CkpemuBarommecs
npsmsle. [Ipusnaku
CKPEILNBAIOIINXCS
npsaMbIx. [TapamiensHbie
MpsIMbIE€ B IPOCTPAHCTBE

Teopema 0 CylecTBOBaHUU
Y €JUHCTBEHHOCTHU MPSMOi
MapaJyIeIbHON JaHHOU
MNPAMOM, IPOXOASIIEH
4yepe3 TOUKY MPOCTPAaHCTBA
U He JIeKallel Ha JaHHOU
npssMoi. Jlemma o
NepeceueH
napajuieIbHbIX MPSMBIX
IUIOCKOCTBIO

26

[TapannensHOCTH TpEX
npsaMbIX. Teopema o Tpéx




napaJijiCJIbHBIX MPAMBIX.
Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

30

[TapannensHoE
MPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBa
MapajjieaIbHOIro
MPOEKTUPOBAHUS.
N3o0pakeHune pa3HbIX
¢buryp B nmapajienbHON
MIPOCKIIUU

[lenTpanbHas MpoeKIus.
VYrois ¢ coHanpaBIeHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

3agaun Ha TOKA3aTEIbLCTBO
U UCCIEI0BaHuUE,
CBSI3aHHBIE C
PacmoIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TonsATHA: MapamIenbHOCTh
MPSIMON U TUIOCKOCTH B
npoctpanctse. [Ipusnak
[apaJUIEIbHOCTH MIPSIMON U
miockoctu. CBoiicTBa
MapaJuIEIbHOCTH NPSIMOU 1
IIJIOCKOCTH

31

['eomeTpuyeckue 3amaun
Ha BBIYUCICHUC U




32

33

34

35

JI0Ka3aTeIIbCTBO,
CBSI3aHHBIE C
MapajuIeIbHOCTBIO MPSMBIX
H TIJIOCKOCTEH B
MIPOCTPAHCTBE

[ToctpoeHue ceuenus,
MIPOXOASIIETO Yepes3
JAHHYIO IPSIMYIO Ha
YepTeke U NapajieIbHOTO
npyroi npsmou. Pacuér
OTHOIIEHUI

[TapamienbHas IpOSKIHs,
MIPUMEHEHHE IS
MIOCTPOCHUS CEYCHUI KyOa
Y TapasuieNienumnena.
CsoiicTBa
napajuieJienumne1a u
TIPU3MBI

[TapaienpHbIE TUIOCKOCTH.
IIpusnaku
MapajuIeIbHOCTH JIBYX
IIJIOCKOCTEN

Teopema o
NapajieIbHOCTH U
€IMHCTBEHHOCTH
TJTOCKOCTH, MPOXOSIIEH
4yepe3 TOUKy, He
MPUHAJICHKAILYIO TAHHON




IUIOCKOCTH U CIIEACTBUA U3
Heé

36

CaolicTBa napamuienbHbIX
IUIOCKOCTEH: 0
MapajuIeIbHOCTH TPSIMBIX
MepECeUCHUS TIPH
MepeceyeHn  IByX
NapajvieIbHbIX MJI0OCKOCTEH
TpeTben

Enunas xoyutekuuns u@poBbIX
00pa3oBaTeIbHBIX PECYPCOB [CANT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThl
JUISL yYUTEIEH U YYEHUKOB
[DnexTponHsIit pecypc]: informatik
[caitT] URL.:
http://www.informatik.kz/test.htm
Yuurenbckuil mopra

[DnexTpoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

37

38

CaolicTBa napamienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajuieNbHbIX IPSIMBIX,
3aKJIIOYEHHBIX MEXKIY
napajuIeIbHBIMU
IIJIOCKOCTSIMU; O
[IEPECCUCHUH IPSIMOU ¢
JBYMsI NTapaJlJIeIbHBIMU
IJIOCKOCTSIMU

IToBTOpeHue: Teopema
[Tudaropa Ha mIOCKOCTH

39

[ToBTOpEHME:
TPUTOHOMETPHS



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

IIPSIMOYTOJIBHOT'O
TpPEeYroJbHUKA

40

41

42

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaJuieienumnesa

Brruncnenune nina
OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM

napajuieJenumnes1e

[leprieHIUKYISIPHOCTD
MPSIMOM U TUIOCKOCTH.

43

[Ipu3nax
HEPIEHIUKYJIIPHOCTU
IIPSIMOM U INIOCKOCTHU

44

Teopema o CylieCTBOBaHUU
Y €IMHCTBEHHOCTH
MIPSAMOM, IPOXOIAIIEN
4yepe3 TOUKY IIPOCTPaHCTBA
U NIEPIIEHIUKYJISIPHON K
IJIOCKOCTH

45

ITmockoctn 1
NEPIEHINKYIAPHBIE UM
MpsIMbIE B
MHOT'OTpaHHUKAX

46

Pemrenue 3agad mo reMme
«ITmockocTn 1
MEePIEHANKYIISIPHBIE UM
MpsAMBIE B
MHOTOI'paHHUKaX»




[lepnenpukynsp u

47
HAKJIOHHAS.
ITocTpoenue
48 MEPIEHIUKYIIIpa U3 TOUKH
Ha TIPSIMYIO
Teopema o Tpéx
49 MepHeHIuKyIApax (mpsmas
u oOpatHast)
Enunas komnekuust uudpoBbx
00pa3oBaTeNbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
[TpuMmeHEeHHE TEOPEMBI O JUA YAHTCIICH H YHCHIKOB i
50 X [CDICHIKVISDAX [DnexTponHsIii pecype]: informatik
P PICHIAUKYIIAP
(mpsiMasi u oOpaTHas) [caiir] URIT: )
http://www.informatik.kz/test.htm
YyurenbCcKkui noprai
[D5eKTpOHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http:/fipi.ru/ege-i-gve-11
Yron mexny
51 CKPEILMBAIOIIUMUCS
MPSIMBIMU
[Touck nepreHKYIIPHBIX
59 MPSIMBIX C TIOMOIIBIO

MEPIEHIUKYIIPHBIX
IJIOCKOCTEN
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53

OpTtoronaiibHOe
MIPOCKTHPOBAHNE

54

55

56

57

58

[TocTpoenue ceuenuii kyoa
C IIOMOMUIBIO
OPTOTOHAJILHOMN MPOEKIINH

[Toctpoenue ceueHuit
MIPU3MBI, TPABUIIbHOM
MMPaMU/IbI C TIOMOLIBIO
OPTOTOHAJIBHOMN MPOEKINH

Cummertpus B
MIPOCTPAHCTBE
OTHOCHUTEIIBHO IIOCKOCTH.
[InockocTu cummerpuil B
MHOTOTpaHHUKaX

IIpusnax
MEePIEH UK YIISIPHOCTH
MIPSIMOM U TUIOCKOCTH KakK
CJIEJICTBHE CHMMETPHUH

IIpaBunbHbBIE
MHOT'OTPaHHUKH.

59

Pacuér paccrostnuii ot
TOYKH JO IINIOCKOCTHU

60

CrniocoObl OMyCTUTH
NEPIIEHAUKYIISPBI:
CUMMCETpPUA, CABUT TOYKHU
10 TapAJIEIBHON MPSAMOM




61

CaBur no HenapauienbHON
NpAMON, U3MEHEHUE
paccTosHu

62

KonrponsHas pabora
"B3aumHoe pacrnosioxxeHue
IIPSIMBIX U INIOCKOCTEN B
npocrtpaHctae"

63

[ToBTOpEHME: Yyroyi MexIy
IMpsAMBIMHA HaA IIJIOCKOCTH,
TPUTOHOMETPHS B
IMPOU3BOJIbHOM
TPEYroJIbHUKE, TEOpEMA
KOCHUHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCHIUBAOIIUMHUCA
MPSIMBIMH B IIPOCTPAHCTBE

65

66

67

I'eomeTpuyeckre METOBI
BBIYMCIICHUS YIJIa MEXKIY
MIPSIMBIMU B
MHOT'OTPaHHUKAX

JIByrpaHHBIN yIOJI.
CBOMCTBO THHEWHBIX

YTJIOB ABYTPAHHOTO yTia
[lepnenqukynspHbie
miockocTH. CBOMCTBA
B3aHMHO
MePIEHIUKYISIPHBIX
IUIOCKOCTEH




68

69

70

71

IIpu3nak
HEPIEHIUKYJIIPHOCTU
IUIOCKOCTEH; TeOpeMa o
IIPSIMOM IIEPECEYCHMS IBYX
IIJIOCKOCTEN
NEPIEHIUKYISPHBIX
TpEeTheN III0OCKOCTH

[IpssMOyTONBHBIM
napajuieJienunen; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajuleJenune1a

Teopema o nMaroHaIu
MPSIMOYTOJIBHOTO
napajiejenuneaa u
CIICJICTBUE U3 HEE

CrepeomeTpuueckue u
MIPUKIIAJHbIE 33]a4H,
CBA3aHHBIC CO B3aUMHbBIM
PACIIOJIOKCHUEM MIPAMBIX U
TUTOCKOCTH

Enunas komnekuust uudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUISL yYUTENEeH U YYEHUKOB
[DnexTponHsIi pecype]: informatik
[caiiT] URL:
http://www.informatik.kz/test.htm
Y4uTenbCcKkui noprai

[D11eKTpOHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

72

73

74

75

76

IToBTOpEHuUeE:
CKPEILMBAIOIINECS
IIpsIMbIE, apaJlIEIIbHbIE
IJIOCKOCTH B CTaHJIAPTHBIX
MHOTOTPaHHUKAX

[Tapa mapannenpHbIX
IUIOCKOCTEH Ha
CKPEITUBAIOIINX CS
MPSIMBIX, PACCTOSTHUE
MEXIy
CKPETUBAIOIIMMUCS
MPSIMBIMU B TIPOCTHIX
CUTYaIHUSIX

PaccrosiHue oT TOUKH 10
IIJIOCKOCTH, PaCCTOSTHUE OT
PSIMOM A0 MIIOCKOCTH

Brruncnenue paccrossHui
MEXKTY
CKPEILLIMBAIOIIUMUCS
MPSMBIMH C TIOMOILIBIO
MEPIEHUKYISIPHON
IIJIOCKOCTH

Tpéxrpannsiii yrou,
HEpPABEHCTBA IS
TpPEXTPaHHBIX YTJIOB.
Teopema I[Tudaropa,
TEOpPEMBbI KOCHHYCOB U
CHHYCOB JIJIs1 TPEXTPAHHOTO

yria




77

DneMeHTHI chepuiecKoit
IE€OMETPHH: Fe0Ie3NUECKUe
JIMHUU Ha 3emiie

78

79

80

KonrponsHas pabora
"Vrisl u paccrosgHus"

CucreMaTu3anus 3HaHui
"MHOrorpaHHuK 1 €ro
SJIEMEHTHI"

ITupamuga. Buast

nupamun. [IpaBunsHas
nMpamua

81

[Ipusma. [Ipsamas u
HAKJIOHHAs [TPU3MBI.
IIpaBunbHas npusma

82

[IpssMoit napaynenenunen,
MIPSIMOYTOJIBHBIN
napajuienenunena, Kyo

83

84

85

Beimykiisie
MHOT'OrpaHHUKH. Teopema
Oiinepa

Beimykiisie
MHOI'OIpaHHUKHU. TeopeMa
Olinepa. [IpaBunpHbIe 1
ITOJTYITPaBUJIbHBIE
MHOT'OTPaHHUKH

KonrtponsHas pabora
"MHoOrorpaHHuKu"




[TonsiTue BexTOpa Ha

86 IJIOCKOCTH U B
IIPOCTPAHCTBE

87 CymMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 IIpaBuno
napajuiesienuneaa

90 YMHOXKEHHEe BEKTOpa Ha
YHCII0
Paznoxenue BekTopa 1o

o1 6a3ucy TpEX BEKTOPOB, HE
JIeXKaIUX B OQHOMI
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE

93 Beruucnenue yrina Mexay
BEKTOpPaMH B IIPOCTPAHCTBE

94 IIpocreiimne 3anauu ¢
BEKTOpaMHU
ANTOpUTM pELICHUS

95 MIPOCTEHTIINX 33124 C
BEKTOpaMHU

96 Pemrenne npocreimmx
3aJau C BEKTOpaMH
IToBTOpeHue TemMbl

97 "IIpocreiimue 3amauu ¢
BEKTOpamu"

98 O6o06menue u

cUCTeEMAaTH3alusd 3HaAaHUN




no TeMe «Brruncienue
yIjia MeX1y BEKTOpAMH B
MPOCTPAHCTBE»

O0600111EHE U
cUCTeEMAaTH3alusd 3HaAaHUN

99 . 1
o teme «IIpocrenmme
3a/la4¥ ¢ BEKTOPaMM»

100 Hrorosast KOHTpOIbHAS 1
pabora

101 HroroBas KoHTpoONIbHAS 1
paborta
Oo6o06menne n

102 cUCTEMAaTH3alusI 3HAHUN 3a 1
kypc 10xmacca

OBUIEE KOJIMYECTBO YACOB 102

[10 ITPOT'PAMME




11 KJIACC

KoaunuecTBO 4acoB

"VpaBHEHHE MTPSIMOH,

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Konrpoanusie  Ipakruteckue U3ydeHHsi ~ 00pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

Enunas xoyutekuuns u@poBbIX
00pa30BaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl

lloBTOpeHHE TEMBI JUISL yYUTEIEH U YYEHUKOB

1 "KoopauHatbl BeKTOpa Ha 1 [Onekrponnslii pecypce]: informatik

IUIOCKOCTH U B [caiiT] URL:

npocTtpaHcTse” http://www.informatik.kz/test.htm
Yuurenbckuii moprain
[DnexTpoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http:/fipi.ru/ege-i-gve-11

IToBTOpEHME TEMBI

"CkansipHoe 1

IIPOU3BEJICHNE BEKTOPOB"

[ToBTOpEHUE TEMBI

"Brruncienue yriia Mexmy 1 1

BEKTOPaMHU B

npocTpaHcTse"

4 [ToBTOpEHUE TEMBI 1



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

MPOXOJIALLIEH uepes ABe
TOYKH"

YpaBHEHHE ILIOCKOCTH,

) HOpMaJlb, YypaBHEHHUE
IUIOCKOCTH B OTPE3Kax
Enunas komiekuust uudpoBbix
00pa3oBaTeNbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUTSL y9UTEJIeH U YUEHUKOB
6 YpaBHEHHUE MIIOCKOCTH B [OnekrponHslii pecypce]: informatik
OTpe3Kax [caiiT] URL:
http://www.informatik.kz/test.htm
Y4uTenbCcKkui noprai
[DnexTpoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
BekropHoe npousseneHue
JIuHeliHbIE HEPABEHCTBA
9 JIuneitHoe
MpOrpaMMHUPOBAHUE
AHaMTUYECKHE METOIbI
10 pacuéra yria Mexay
PSIMBIMU B
MHOTOIPAaHHHUKAX
11 Pewenue 3anau Ha

IIPUMEHEHHUE
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AHAJUTUYECKUX METOJIOB
pacuéToB yriia Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHHUKaX

dopmyna pacCTOSHUS OT

12 TOYKH JI0 IJIOCKOCTH B
KOOpAMHATaX
Haxoxnenue paccrostHui
13 OT TOYKH JI0 TUNIOCKOCTH B
KyOe
Pemenue 3agau Ha
14 HAXO0XJ/ICHHUE PACCTOSIHUMA
OT TOYKH JI0 TUNIOCKOCTH B
IIPaBUJIBHON IIUPAMUJIE
Enunas xomnekuust nuudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB [CAMT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
Kontponbhas pabota JUIA yIHTeNeH 1 YHCHIKOB i
15 " A M T CCKas [OnekrponHsIii pecypce]: informatik
reometpus" [catit] URL.:

http://www.informatik.kz/test.htm
YuurenbCkuil moprai

[D5eKTpOHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
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16

Ceuenus
MHOTOTPaHHHUKOB:
CTaHIapTHBIC
MHOTOTPaHHUKH

17

Ceuenns
MHOTOTPaHHUKOB: METOJ]
CIJIENIOB

18

Ceuenus
MHOTOIPaHHUKOB:
CTaHJapTHBIE TIJIOCKOCTH,
MePECEUCHHS MPSIMBIX U
IUIOCKOCTEH

19

20

21

22

[TapamienbHbIE IPSIMBIE U
IUIOCKOCTH: NapaJulebHbIE
CE€UCHUA

[TapannenbHble IPSAMBIE U
IJIOCKOCTH: pacu€T
OTHOIIEHUH

HapanneanHe MpsAMBbIC U
IJIOCKOCTHU: YTJIBI MCIKIY
CKpPCIINBAOIIUMUCA
MMPAMBIMHA

[lepnienaukynsipHbIC
MPSIMBIE U TJIOCKOCTH:
CTaHJapTHbHIE apbl
NepHEHANKYISIPHBIX
MJIOCKOCTEN M MPSMBIX,
CUMMETpUHU
MHOTOTPaHHUKOB




23

[IepnieHquKynspHBIE
IPSIMBIE U TUNIOCKOCTH:
TeopeMa O TPex
NEPIICHUKYJIIpax

24

[IepnieHquKynsApHBIE
IIPSIMBIE U INIOCKOCTH:
BBIUNCJICHUS [UIMH B
MHOTOTpaHHHUKaX

25

26

27

28

[ToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB

[ToBTOpenue: GopmyIbi
JUIS TUIOIIAJICH,
COOOpakeHHs TI0100US
IloBTOpEHUE: pelieHue
3a/1a4 Ha HAXO0XJICHUE
TIoIIa I
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIA/IEH,
COOOpakeHHS TT0100US

[Inomaau ceuenuit
MHOT'OTPaHHUKOB:
IJIOMIAAN TOBEPXHOCTEN

Enunas xomnexkuust nuudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUISl yYUTENeH U YYEHUKOB
[OnekrponHsIii pecypce]: informatik
[caiiT] URL.:
http://www.informatik.kz/test.htm
YuurenbCckuii moprain



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
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http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm

[D5eKTpOoHHBIHN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//

http://fipi.ru/ege-i-gve-11
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ITmomanu ceuenumit
MHOTOTPaHHHUKOB:
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US

30

KontponsHas pabora
"IToBTOpEHue:
MHOTOTPaHHHUKH, CCUCHUS
MHOTOTPaHHUKOB"

31

32
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34

O0BéMm Tena. O0BeM
IPSIMOYTOJIBHOTO
napaJiesenune/a

3anauum 00 y1BOEHHH KyOa,
0 KBaJparype Kyoa; o
TPHUCEKIIUH yTiia
Crepeomerpuueckue
3aJauu, CBSI3aHHBIE C
00BEMOM MPSMOYTOIIBHOTO
napaJenenunena

[Ipuknannelie 3a1auw,
CBSI3aHHBIC C
BBIYHCIICHHEM 00bEMaA
MPSIMOYTOJIBHOTO
napajuiesenuneaa

35

O06BEM npsAMON TIPU3MBI



http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11
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Crepeomerpuueckue
3aJ1auu, CBA3aHHbIE C
BBIUKCIICHHEM 00bEMOB
NPSMON MPU3MBbI

37

IIpuxnanHeie 3amauu,
CBSI3aHHBIE C 00BEMOM
MPSMOM MPU3MBI

38

Brruncinenue o00bEMOB TEN

C IOMOILBIO
OIPEIEIIEHHOTO
HHTETpaIa.
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Brruncienue o06MOB
MU PAMHU/TBI

dopmyna 06bEéMa
nupamMuibl. OTHOIIEHHE
00BEMOB MHUpaMUL ¢
O0IIUM YIIIOM
dopmyna 06bEMa
MUPAMHU/IBI.

42

CrepeoMeTrpuueckue
3aJ1auu, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOM
PU3MBI

43

Pemenue 3agad na
CTEPEOMETPUICCKUE
3a7a4H, CBSI3aHHBIE C
00bEMaMK TUPAMHUTBI




44

[Ipukitaguele 3aga4u 110
teme "OOBEMEI TET",
CBsI3aHHbIE C 00BEMOM
HAKJIOHHOM NPU3MBbI

45

Pemenne 3amaq Ha
MIPHUKIIATHBIC 3a]1a49H 110
teme "O0bEMBI TEN",
CBSI3aHHEIC C 00BEMOM
TTHPAMHU/IBI

46

[Ipumenenne 06bEMOB.
Brruncnenue pacctossHus
JI0 IIJIOCKOCTHU
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o1

KonTtponsHas pabora
"O0bEéM MHOTOTpaHHUKA"

Hunuuapuueckas
MOBEPXHOCTb,
oOpa3yrorue
UWIMHIPUYECKOMN
MOBEPXHOCTH

Humuuap. [psamon
KPYTOBOM LIMJIMHAP.
[Tmomaas MOBEPXHOCTH
TMHIpA

Konnueckast moBepxXHOCTb,
o0pa3yronire KOHUIeCKOU
nosepxHoctu. Konyc

CedeHue KoHyca
IJIOCKOCTBIO,




MapajuieIbHOM IJIOCKOCTH
OCHOBaHUS
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Y ceu€HHBIN KOHYC.
N306paskenue KOHYCOB U
YCEUYEHHBIX KOHYCOB

[Tnomans 6OKOBOM
MTOBEPXHOCTH
[Tnomans 6OKOBOM

IMOBCPXHOCTHU U TOJTHOH
IMOBEPXHOCTHU KOHYCA
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Crepeomerpuueckue
3a/1a4M Ha JJOKA3aTeJIbCTBO
Y BBIYHCIICHHE,
IIOCTPOEHUEM CEUECHUH
HUJIUHAPA
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Crepeomerpuueckue
3a/1a4M Ha JJOKa3aTesIbCTBO
Y BBIUUCIICHHE,
IIOCTPOEHUEM CEUECHUH
KOHYyCa

57

[Ipuknagnbie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM
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Pemenue 3amau Ha
MPUKJIAHBIC 3a/1a4H,
CBSI3aHHBIE C IHJIMHIPOM

Cdepa u map

60

[Tepeceuenue chepsl u
rapa ¢ TIOCKOCThIO.




Kacanue mapa u cdepsr
IUTOCKOCTBIO.
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Bun u nzobpaxenue mapa
Ypasuenue chepsl.
[Tnomane chepol u eé
yacreu
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Cummerpus chepst 1
mapa
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CrepeomeTrpuueckue
3aJa4u Ha JJOKa3aTelbCTBO
W BBIYUCIICHUEC, CBA3aHHBIC
co chepoii 1 mrapom

65

Crepeomerpuueckue
3a/1a4M Ha JJOKa3aTeJIbCTBO
1 BBIYUCIICHUEC, CBA3aHHBIC
co cepoii U mapom,
MMOCTPOEHUEM MX CEUCHHI
IIJIOCKOCTBIO

66

67

IIpuxnanHeie 3a1auu,
CBsI3aHHBIE CO chepoit u
mapom

[ToBTOpEHUE: OKPYHKHOCTH
Ha IJIOCKOCTH,
BBLIYHCIIEHNS B
OKPY>KHOCTH,
CTaHJapTHBIC TTOA00HS




68

Pasznnunble koMOMHALIMT
TeJ BpaIlICHUS U
MHOTOTPaHHUKOB

69
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71

3anauu o reme "Tena u
IIOBEPXHOCTHU BpaleHus"

Pemenue 3anaun no teme
"Tena ¥ MOBEPXHOCTH
BpanieHus"
KonTponbnas pabota
"Tena ¥ MOBEPXHOCTH
BpaieHus"
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O0béM HuIMHIpA.
Teopema 06 00bEME
OpSMOTO LMJIMHAPA

73

Brrunciaenue 005EMOB TEN
C ITOMOIILIO
OIPEIENIEHHOTO
uHTerpana. O6bEM KoHyca

74

75

76

ITimomamu OOKOBOI 1
MTOJIHOM ITOBEPXHOCTHU
KOHYca

Crepeomerpuueckue
3aJa4M, CBSI3aHHbBIC C
BBIYKCJICHHEM 00BEMOB
IIWIHH]IPA, KOHYyCa
[IpuknanHbie 3a1a4u MO
teme "OOBEMBI U IO AN
noBepxHoctel Ten"
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78

O0bEM 11apa U LapoBOro
cekropa. Teopema 00
o0béme mapa. [lnomanp
chepsl.
CrepeomeTpuyeckue
3a/1a4¥, CBSI3aHHBIC C
BBIUHCIICHHEM 00bEMOB
mIapa, ImapoBOro CerMeHTa
U IIAPOBOTO CEKTOpa

[TpuxnanHeie 3a1a44 110
teme "O0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM
nrapa ¥ Iiomaapio chepel.
CooTHoIIEHUS MEXTY
TUIOUIAIIMH
IIOBEPXHOCTEU U
00BEMamMu MOJOOHBIX Tell

79

80

ITomoGHeIE TENA B
npocTtpaHcTBe. M3mMeHenue
00BbEMa pu OJOOHH.
Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
BBIYUCIIEHHEM 00BEMOB
TeJI ¥ IUIoIaaei
MTOBEPXHOCTEN
KontponbHas padora
"ITnomany NOBEpXHOCTH U
00BEMBI KpyTIIbIX Ten"
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82

83

JBH>KEHUS MPOCTPaHCTBA.
OrobOpaxkenus. [[BrkeHus
U PaBEHCTBO QUTYD.
OO0mue cBoicTBa
IBIDKCHUN

Bunsl nBmkeHni:
napasulebHbIN MepeHoc,
LIEHTpaJIbHAsl CAMMETPHS,
3epKaJibHasi CAMMETPUS,
MOBOPOT BOKPYT IPSIMOiL

[IpeobpazoBanus

nono6wus. [Ipsmas u chepa
Ditnepa

84

85
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87

I'eomeTpuueckue 3agaun
Ha IPpUMCHCHHEC IBUKCHHA

KonrponbHas pabora
"BexTopsl B
npoctpaHcTae"”

O06oo6maromee
MOBTOPEHUE MOHITUHN U
METOJIOB Kypca reOMETpUHU
10-11 xmaccos
CucreMaru3aiys 3HaHUN:

"BexTopsl B
npocTpaHcTae”

88

O06o0maroree
noBtopenue 11 nouaruit u
METO/IOB Kypca FreOMETpUU
10-11 xmaccos,




CHUCTeMaTU3alrs 3HAHUM:
"BekTopsbl B
npocTtpaHcTse"

89

Ob6o6maromee
MTOBTOPEHUE MOHATUN U
METO/IOB Kypca FeOMETpUU
10-11 xmaccoB mo Teme
"O6beM MHOTOTpaHHUKa"

90

Ob6o06maromee
noBTopenue 11 mousaruii u
METO/IOB Kypca reOMETpUH
10-11 xmaccos,
cUCTeMaTH3aIlus 3HaHU:
"O6beM MHOTOrpaHHuka"

91

92

O06o0maroree
noBTopenue 11 mousaruii u
METO/IOB Kypca Fr€OMETpUH
10-11 xmaccos,
CHCTEMAaTU3alus 3HAHUM:
"Ilnomaam noBEpXHOCTU U
00BEMBI KpYTIBIX TEN"
CucreMaru3anus 3HaHHIA:
"Ilnomaam noBEpXHOCTU U
00BEMBI KpyTJIbIX Ten"

93

Ntoroas KOHTpOJIbHAS
paborta

94

Ntorosas KOHTpoOJIbHAsS
paborta




95

[ToBTopenue, 06001IEeHNE
¥ CHCTeMaTU3allus 3HAaHUI
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Hcropus pazsurus
CTEPEOMETPUU KaK HayKu
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTH
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Hcropus pazsurus
CTEpPEOMETPUU KaK HayKu
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTH

Hcropus passurus
CTEpEOMETPUH KaK HAYKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

Wcropus passutus
CTEPEOMETPUH KaK HAyKu
Hcropus pa3Butns
CTEPEOMETPUU KaK HayKu
U €€ pojb B Pa3BUTUU




COBPEMEHHBIX
WHKEHEPHBIX TEXHOJIOTUI

101

Hcropus pazsurus
CTEPEOMETPUU KaK HayKu
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
KOMITbIOTEPHBIX
TEXHOJIOTH

102

O060011IeHNEe U TTOBTOPEHKE
temsl "Hctopust pazButus
CTEpPEOMETPUU KaK HayKu
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
UH)KEHEPHBIX U
KOMITbIOTEPHBIX
TEeXHOJIOTHil"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102







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

* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHaJIn3a, TeOMETPHSL.
AnrebOpa u Hadana MmaTeMatudeckoro ananusa, 10 kmace/ Komsarua FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimonepHoe 001IECTBO
«3marensctBo «lIpocBemienre»

1. l'eomerpust. Yuebnuk misa 10-11 kiaccoB o011eo0pa3oBaTeIbHBIX
yupexaeHuii: 6a3oBeiii u npodmibHbA ypoBHU / JI.C. ATanacsH, B.®. byTy30B,
C.b. Kanomues u ap. - M.: «IIpocsemienuer, 2017. — 255 c.

2. I'eometpus. unaktuyeckue Marepuansl. 10 kinacc. ba3oBblil 1 poHIIbHBIN
ypoBuu / b. I'. 3uB. — M.: «IIpocBenienue», 2022. — 144 c.

3. 'eometpus. unaktudeckue matepuaisl. 11 knacc. ba3oBblil 1 npoUIbHBIM
ypoBHu / Bb. T". 3uB. — M.: «IIpocBemienuey, 2022. — 144 c.

4. I'eometpus. Koutponbubie padoTsl. 10-11 kimace / M. A. Nuenckas. — M.:
«IIpocBemienuer, 2022. — 64 c.

5. 'eometpusi. Pabouas terpanb. 10 kinacc. ba3zoBsiit u npoguibHBINA ypOBHHU /
10.A. I'mazkoB, .1. FOnuna, B.®. byry3oBa — M.: «IIpocBemenney, 2022. — 80
C.

6. ['eomerpusi. Pabouas terpann. 11 knacc. ba3zoBseiil 1 npopuibHBIN ypOBHH /
B.®. byty3os, I0.A. I'nazkos, 1.1. IOauna — M.: «IIpocsemenuer, 2022. — 96 c.
7. 'eometpusi. Camocrositenbabie padboThl. 10 kmace / M.A. Nuenckas. — M.:

«IIpocBenienuer, 2022. — 64 c.



8. 'eomerpusi. Camocrositenbhble padboThl. 11 kmace / MLA. Nuenckas. — M.:

«IIpocsemenue», 2022. — 64 c.

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA
1. l'eometpus. Yuebnuk misa 10-11 kmaccoB 061eo0Opa3zoBaTebHBIX
yupexaeHuit: 6a3oBbiii 1 npoduinbHeiil ypoBuu / JI.C. AtanacsH, B.®. byty308B,
C.b. Kagomues u ap. - M.: «IIpocsemienue», 2017. — 255 c.

2. I'eometpus. Junaktuyeckue Mmatepuanisl. 10 kinacc. ba3oBslil u MpopMIbHBINA
ypoBuu / b. T'. 3uB. — M.: «IIpocBemienue», 2022. — 144 c.

3. l'eomertpus. Aunaktudyeckue marepuainsl. 11 kimacc. ba3oBblit U mpoduibHbIH
ypoBHu / Bb. T". 3uB. — M.: «IIpocBemenuey, 2022. — 144 c.

4. I'eometpusa. Kourposbnbie padotsl. 10-11 kimace / M.A. Nuenckas. — M.:
«IIpocBemienuer, 2022. — 64 c.

5. 'eometpusi. Pabouas terpanp. 10 kinacc. ba3zoBsiit u npoduibHBIN YpOBHH /
FO.A. I'nmazkos, N.W. FOnuna, B.®. byry3oBa — M.: «IIpocBemenuey, 2022. — 80
C.

6. ['eomerpusi. Pabouas terpanb. 11 knacc. ba3zoBelil 1 npopuibHBIA YPOBHU /
B.®. byry3sos, I0.A. I'nazkoB, U.U. IOguna — M.: «IIpocBemenue», 2022. — 96 c.
7. 'eometpusi. CamocrositenbHbie padoTel. 10 knace / M.A. NueHckas. — M.:
«IIpocBenienuer, 2022. — 64 c.

8. 'eomerpusi. CamocTositenbhabie paboThl. 11 kitace / M. A. Nuenckas. — M.:

«IIpocBenienuer, 2022. — 64 c.



9. Tectel no reomerpun k yueOHuky JI. C. Atanacsna u ap. «I'eometpusa 10 — 11
knaccel» / FO. A. I'maskos, JI. M. boxkenkoBa. — M.: «Ox3amen», 2012. — 102 c.
10. 'eomeTpusi. COOpHUK MPUMEPHBIX pabounx mporpamm. 10— 11 knaccst :
y4aeb. mocodue Jyis o01eoopa3zoBar. OpraHu3aiuii : 6a30BbId U yriayoJl. ypoBHU /
T. A. BypmuctpoBa. — M. : «IIpocBemenne», 2020. — 159 c.

10. Ilpumepnast mporpamma o0111e00pa30BaTENbHBIX YUpeKAeHUI 1Mo anredpe 10
- 11 xnaccsl, cocraButens T.A. bypmuctpoBa — M: «IIpocsenienue», 2018

11. Ilpumepnast mporpamma o0111€00pa30BaTENbHBIX YUPEKICHHUH 10
reometpunl0 - 11 knaccel, cocraButens T.A. bypmuctpoBa — M:

«IIpocBemienuer, 2018.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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pecypcoB [caiit] URL: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/

2. TecTsl A1 yYuTENeH U YYCHUKOB [ DIeKTpOoHHBIN pecypc]: informatik [caiiT]
URL.: http://www.informatik.kz/test.htm

3. Yuurenbckuii moptan [DnekTpoHHbI pecypce]: [cait] URL:

4. http:/www.uchportal.ru http://www.problems.ru//









