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HOACHUTEJIBHAS 3AIIMCKA

["'eoMeTpus sBIsIETCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaK KaK OOECIEeYMBAeT BO3MOXXHOCTh W3YUYCHHS JUCHUILIUH
€CTECTBEHHO-HAYYHOW HAIPABIECHHOCTH M TMPEAMETOB T'YMaHHTApHOTO ITUKJIA.
[TockoNbKy JOTHYECKOE MBIIUICHHUE, (DOPMHUPYEMOE MPU H3YUYESHUH 00YIAFOIITMMHUCS
MOHATHUHHBIX OCHOB TEOMETPHH, TPH J0KAa3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKHUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 3a/1a9, YMCHHE
BBIIBUTATh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIOIB3YIOTCS TIPH
pEIICHUH 3a7]a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH (DHU3UYCCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl y4eOHOTO Kypcea «I'eomMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YICHUH
IrCOMETPUHU, KaK COCTABJISIIONICH TIpeJAMETHOW oOmactn «Martematnka u
nH(POpMAaTHKa» Yepe3 o0ecreueHue BO3MOXKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJjiee TIyOOKMX TeOMETPUYECKUX 3HAHUW U JCHCTBUH, CIIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIMMBIX JIJISl YCTICIITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
HCIOJIL30BAHUEM MAaTEMATHUKH.

[IpuopuTeTHRIMU 3aja4yaMu Kypca TEOMETpPHH Ha YriayOJ€HHOM YpOBHE,
PACHIUPSIONINMH U YCHIMBAIOIINMEU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacuIpeHue MpeCcTaBIeHUs] 0 TEOMETPUHM KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHuEe MPEICTABICHUS O MPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHCHUIINX MAaTeMATHYCCKUX MOJCIAX, IMO3BOJISIIONIUX OMHCHIBATH U H3ydaTh
pasHbIC ABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arlrapara 1o pas3aeiy
«CrtepeomeTpus» yueOHOTo Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIAJIETH OCHOBHBIMH MOHATUSIMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT M yMEHHE HX NMPUMEHSATH, YMEHHS JOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHJIapTHHIC CITIOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHuEe YMEHUS paclio3HaBaTh HA YEPTEKaxX, MOJACISIX U B peaJTbHOM
MHpE MHOTOTPaHHHUKH M Teja BpalleHUs, KOHCTPYHPOBATh T'€OMETPUUYECKHUE
MOJIENIN;

dbopMupoBaHUE TOHUMAHHS BO3MOXKHOCTH aKCHOMATHYECKOTO ITOCTPOCHMS
MaTeMaTH4YeCKUX Teopui, (pOopMHpOBaHHE IMOHHMAHUS POJTM AKCMOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHue yMEHHS BJIaACTh METOJAAMH JIOKA3aTEIbCTB M aJITOPUTMOB
pelieHus, yMEHUS UX IPUMCHSITh, IIPOBOIUTH JOKA3aTSIbHBIC PACCYKICHHS B X0/
pEeIICHUs CTEPEOMETPUYCCKUX 3ajad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHEM,
dbopMuUpOBaHUE TPEACTABICHUS O HEOOXOIUMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHUM MAaTeMAaTUYECKUX YTBEPKICHUM U POJIU aKCUOMATUKH B MPOBEJICHUU
JEYKTUBHBIX PACCYKIICHU;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTH MBIIIJICHUS, UHTEpeca K U3yYCHHUIO T€OMETPUH;

dbopmupoBanue (PyHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaAIbHBIX KU3HEHHBIX CHUTYallUSIX W MPU U3YYCHUU APYTUX
y4eOHBIX TIPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJEINEH,
UHTEPIPETAIMHU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBLHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomerpus» B
10-11 xnaccax sBusitorcs: «lIpsiMble M IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukny, «Tema BpameHus», «BekTopel #  KOOpPAWMHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSTUSMMY, PEJICBAHTHBIMU T€OMETPUU Ha YIITyOJaEHHOM ypoBHE 00ydyeHus B 10—
11 xmaccax, OTHOCUTCA KO BCEM COJEP)KATEJIbHBIM JMHUAM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMHM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 110 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IMPEIMETHBIM pe3yibTaTaM OcBoeHUs DenepanbHOl paboueit
IpOrpaMMbl, pacrupeneiaéHHbIM IO TrojaM OO0y4YeHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHUHITUITHAILHBIM BOIIPOCaM O0yJaronIuecs
oOpamaiuch HEOJHOKPATHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMU W HABBIKAMU TTOCJICIOBATENBHO U MOCTYMATENBHO, C
cOOJII0/IeHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4aIOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, 00pa3yst NpOYHbIE MHO>KECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnoBus s auddepeHuranuu  OOydeHHs, I[OCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTEBHBIX MporpamMMm, o0OecneunuTh yrayOn€HHoe
M3y4YeHHE T€OMETPHUH KaK COCTaBJISIONEH yaeOHoTo mpenmera «MaTemaTikay;

MOATOTOBUTH OOYYAIOIIUXCA K MPOJOKEHUIO HU3YUYEHUS MATEMaTHKU C
yaéToM BBIOOpa Oymymie mpodeccun, obecrieurmBas IMPEEMCTBEHHOCTb MEXTY
o0muM ¥ podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOE pacnonokeHue MpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLIUECS,
napajuiejbHble U CKpelluBaromuecs npsiMble. [IpU3HaKW CKpEUIMBAIOIINXCS
npsiMbIX. [lapanmienbHOCTh OPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapaslieIbHbIC
psIMbIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSAMBIX, MAPAILICIBHOCTh MPAMOU
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMH B MpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEN: MapasjeibHble
IJIOCKOCTH, CBOMCTBa napaiesIbHbIX MJIOCKOCTEHN. [Ipocreitimne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapasuielenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIAPHBIE MIPSMBIE B
IPOCTPAHCTBE, MPSIMBbIE MApAJUIEIbHbIE W MEPIEHIUKYJSAPHbIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IIOCKOCTH, TEOpeMa O NpsMOM
NEPNEHIUKYISIPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JIO TTOCKOCTH, MPOEKIUs (GUTYPHI HA TUIOCKOCTh. [leprneHauKyasspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpExX
NePHEHIUKYISApaX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXKIY NPSAMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJl IBYTPAHHOTO yria. TpEXrpaHHBI U MHOTOIPaHHbBIC YTJIbIL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiIa. TeopeMbl KOCHHYCOB U CUHYCOB JIJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: n-yrosbHas
npu3Ma, npsiMasi 1 HaKJIOHHasl MPU3Mbl, OOKOBasi U MOJIHAsA MOBEPXHOCTh HMPHU3MBI.
[Tapannenenunen, npsAMOYTrOJIbHBIM NapauIeIEIUNE] U ero cBorMcTBa. KpaTuaitimue
MyTH Ha TNOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: n-yrojibHas nupamMuia, NpaBUibHAs U yCEUEHHAs
nupamunbl. CBolicTBa pébep U OOKOBBIX TpaHeil MNPaBWIbHOM MUPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MNHPAMUIA,



MpaBWJIbHAs TPEYToJIbHASI TMpaMuaa U MPaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAdp, NOAEKAdIP U UKOCABIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pE&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPU3MBI,
II0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMoi ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMUJIBI, TEOpeMa o
IJIOIIAAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. ODJIEMEHTBl CHUMMETPUM  IPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUS IPAaBUILHOU
IAPAMUBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpAa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
ITonaTne xoMIutaHapHbeie BEKTOpbI. [Ipu3Hak KOMIUIaHApPHOCTH TPEX BEKTOPOB.
IlpaBuiio napamienenunena. Teopema O pasIoKEHHH BEKTOpa IO  TPEM
HEKOMIUIAHAPHBIM  BekTopaM. [IpsAMoyronbHass  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa H
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsIpHOE NPOU3BEICHHE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHsTHS: UWIMHApPUYECKAss TMOBEPXHOCTh, KOHUYECKAas MOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpa3yloniue moBepxHocTed. Tenma BpamieHus:
WIHJP, KOHYC, yCeUE€HHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxxenue cheps
U TJIOCKOCTH, KacaTelbHasl IIIOCKOCTh K cdepe. M300paskeHne Ten BpalleHus: Ha
miockoctu. Pa3BépTka nununapa u konyca. Cummerpus cepsl u mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUPaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTO
CEerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
WINMHAP, OMHCAaHHAs OKojo uwuiauHApa. Ilepeceduenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOTPAHHHUK WA TEJO
BpAIICHMSI.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ 4JacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeobOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IIIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U MPOXOJASAIIUE Yepe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUEHUM: METOJ CIeJ0B, METOJI BHYTPEHHETO0 MPOEKTUPOBAHUS, METOJ IepeHoca
CEKylIEHN MIIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BexkTtopsl B mpocTpancTBe. Oniepaniuu Hajl BeKTopamu. BekTopHOoe yMHOXEHNE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosibHas cuctema
KoOpaMHAT B mpocTpaHcTBe. KoopawHaThl BekTopa. PasnmoxkeHue BekTOpa IO
6asucy. KoopamHaTHO-BEKTOPHBIA METO/I TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenusi npoctpancTtBa. OtoOpaxkeHus. [[BkeHHs U paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHHWU. Buasl JBWKEHWI: TapauielbHBIA TEPEHOC,
IIEHTpaJbHAs CHUMMETpPHS, 3€pKaJIbHasi CUMMETPHUS, IMOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomobus. [Ipssmas u chepa Ditniepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTABICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTyp, SBICHUN, MPOLEIYD
TpaXJIaHCKOTO  of0miectBa  (BBIOOPHI,  OMNpPOCHI U JIPyroe), yMEHHE
B3aUMOJICCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUUCKOro Hapozaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITEIbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYasl 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHUH, BOCIPUUMUYHUBOCTH K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IN4YHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BoOCIUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTEeMaTH4YeCKWE 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHast pU3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATETbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYIOIIO0Us, HHTEpeC K
paznmuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAITpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTb  AKOJOTMYECKOW  KyJIbTYypbl, TOHUMAHUE BIUSHUSA
COIMATIbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATIBLHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOeM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHMUYECKUX 3HAHWM MJig pelieHdus 3agady B 00J1acTH
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMAaHUE MaTeMaTHYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM eI TEILHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYECKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTRIISITH TPOCKTHYIO
U UCCJIE0BATEIBCKYIO JICATEILHOCTh MHAWBUAYAJIBHO U B TPYTIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

basoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHH, OTHOUIEHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 7151 0000IIEHNS U CPAaBHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPEeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIEC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3AKIIOUEHUI 110 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pPELIEHHUS, BBIOUPATh HanboJiee MOAXOASIIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbckue 1eiicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,  (PUKCUpYIOIIME  MPOTHBOpEYHE,  MpoOJIeEMY,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 00bEeKTa, SABJICHU, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0O000IICHHIA;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH ACPUIUTH MHDOpMAIMKU, NAHHBIX, HEOOXOAUMBIX JJIsi OTBETa HA
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
IpEe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSATEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE 1eCTBUS

OO0menmue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IIOSICHEHHUS TI0 XOJy pEIICHUs 3aJayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTarT;

B X0j/ic OOCYXXJIEHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTABISATh CBOM CYXKJICHHUS C CYXJICHHSMH APYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jIWyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C Yy4E€TOM 3aJad
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 33a/1auH, BBIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  IIO3HABAaTCIBHOW  PEQUICKCHHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJACThH
crioco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTara PEIICHHS
MaTeMaTHYEeCKOM 3aa4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaNJICHHBIX OIMUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE Pe3y/IbTaTa IEIM U YCIOBHIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUST WM HEJOCTIKCHHS PE3yJbTaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEHMYIIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboOThl MpU pEIICHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATEIBPHOCTH, TUTAHWUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMmax paboThl (0O0CYXaeHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU YIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIA/1a
B OOmMA TPOAYKT 1O KPUTEpHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTcs:

e CBOOOJIHO OIEpPUPOBATH OCHOBHBIMU TOHSATHUSMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U TPOBEICHUHA MAaTEeMATUYECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH MU CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a71aY;

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TMPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJNIHO OMEpUPOBATh TOHATHSMHU, CBS3aHHBIMH C yIJIaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXIY MPSIMON H
TIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEYEHUEM
MHOTOT'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITTOJIHATHh U300pakeHus Guryp Ha
IUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOIOTPAaHHUKOB PAa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JICHCTBHS HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJTUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHNM MaTEeMaTHYEeCKUX 3a7a4 IOBBIIIEHHOTO U BBICOKOTO YpPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEHIIME NPOrPaMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3aa4;

e WU3BJEKaTh, MNpPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTABICHHYIO Ha
yepTexax U pUCYHKaXx;

e IPUMEHATH MOJYYEHHbIE 3HAHWS HA IPAKTHUKE: CpaBHUBaTh W
AHAIM3UPOBATh PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPUUYECKHX
NOHATUN U TEOpeM, amnmapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajad,
CBSI3aHHBIE C HAXOXKJECHUEM I'€OMETPUUYECKHUX BEIUYNH;

e UHMETh MpEACTaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHI.

K xonny 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C ILMJIMHIPUYECKOM,
KOHUYECKOH U c(hepuyeckoil MOBEPXHOCTAMHU, OOBICHATH CHOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIECHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OO0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpPalllCHHUS;

KJaccu(UIMPOBATH B3aUMHOE PacIoyiokeHue c(hephl U MIOCKOCTH;
BBIYHMCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
Tr€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHAIMSMHU Te
BpallleHWss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TTOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOJIHATH (BBIHOCHBIC) TIUIOCKHE
YepTeKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPAIlCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YEepTeKaxX U PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh reOMETPUUYECKHUE 3a/1a4d Ha BBIYMCIICHUE YTIIOB MEXIY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUN OT TOYKH J10 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBINIOJIHSITh H300paKEHHs] MHOTOTPAHHMKOB M Te€Jl BpalleHUus IIpHU
NapajuyieIbHOM  NEPEHOCE, LEHTPAJbHOM CHMMETPUH, 3€pKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO U NEPHEeHANKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBaHHIO M MPOXOSIIME YEPE3 BEPIINHY), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOCHHUS CEUEHUW: METOJ CIJIEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoMeTpudecKre (HaKThl JJIsI PEHICHUS CTEPEOMETPUYECKHUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU dopme;

pemarbs 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1ad;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATH, AaHAJU3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb H3YUYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOLIECCE IIOMCKA PELICHUS MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
FCOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauyM, CBA3AHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnosiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIIOCKOCTEN B g
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTD MPSIMBIX U 55
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHUKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
No 11/11 HanmeHoBaHMe pa3je/ioB U TeM Korrpoasmsie | Tpaxtuseckue (uudgpossbie)
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTnyeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroxeHust 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
o
Jlj;_n Tema ypoka Bcero Kontpobusie | Hpaxrireckie i[:;:e}[l/lﬂ :)I;I[?al:():;:::enbﬂme
padoTsI padoThbI pecypest

OcHoBHBIE TIpaBUIIa U300paAKEHUS bubnuorexa [JOK

1 Ha PUCYHKE IUIOCKOCTH, | https://m.edsoo.ru/7f42d452
NapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CEpEINHBI OTPE3Ka
[TondaTHs cTepeomeTpun: TOUKa, bubnuoreka [JOK
IpsiMasi, IJIOCKOCTh, IIPOCTPAHCTBO. https://m.edsoo.ru/7f42d452

) OcHoBHbIE TpaBUIIa H300paKEHUS |
Ha PUCYHKE IUIOCKOCTH,
MapajuieaIbHbIX MPSAMBIX (OTPE3KOB),
CEpEeIMHbI OTPE3Ka
[TonsTus: nepecekaronyecs bubmuoreka [JOK

3 IUIOCKOCTH, TEPECEKAIOLIUECS 1 https://m.edsoo.ru/7f42d452
psiMast ¥ IJIOCKOCTh;
MOJYIPOCTPAHCTBO
IlonaTusi: nepecekaronuecs bu6mmoreka [JOK

4 IUIOCKOCTH, TIEPECEKAIOLIUECS | https://m.edsoo.ru/7f42d452
psiMast ¥ IJIOCKOCTh;
MOJYITPOCTPAHCTBO
MHororpaHHuKH, H300pakeHne bubnuorexa [IOK

5 MIPOCTEHNIINX IPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/7f42d452
¢buryp, HecyleCTBYIOIUX 0ObEKTOB




MHororpaHHuKH, H300paKeHne

bubmuoreka [JOK

6 MIPOCTEHNIINX IIPOCTPAHCTBEHHBIX https://m.edsoo.ru/7f42d452
¢buryp, HeCymeCTBYIOIMNUX 0ObEKTOB
AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE bubnuorexa [JOK
! CIIEICTBUS U3 HUX https://m.edsoo.ru/7f42d452
AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE bubnuorexa [JOK
8 CIIEICTBUS U3 HUX https://m.edsoo.ru/7f42d452
AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE bubnuorexa [JOK
cienctBus U3 HuUX. CriocoObl https://m.edsoo.ru/7f42d452
9 3a/IaHMsI TIPSIMBIX U TUIOCKOCTEH B
npoctpancTe. O603HaueHuUs
MPSAMBIX U ITIOCKOCTEN
N3obpaxenne ceueHmi TMpaMuIbl, bubmuorexa [JOK
Ky0a U MPU3MbI, KOTOPBIE TPOXOJISAT https://m.edsoo.ru/7f42d452
yepe3 ux péopa. M3obpaxenune
10 MEePECEUCHUS MOTYYECHHBIX
IJI0CKOCTeH. PackpammBanue
IIOCTPOEHHBIX CEUYEHU Pa3HbIMU
LIBETaMU
N3obpaxenne ceueHni TMpaMuIbl, bubnuoreka [JOK
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT https://m.edsoo.ru/7f42d452
yepe3 ux péopa. M3obpaxenue
11 MepecevyeHms MOITYUCHHBIX
mockocTeil. PackpamuBanue
MIOCTPOEHHBIX CEUYEHUN Pa3HBIMU
LIBETaMU
N3o0pakenue ceueHUi mupamMupl, bubnunoreka [JOK
12 Ky0a ¥ Ipu3Mbl, KOTOPbIE IPOXOAAT https://m.edsoo.ru/7f42d452

yepe3 ux péopa. M3o0paxenue




NEpCCCUCHU MOJTYUYCHHBIX
IJI0CKOCTEN. PackpamuBanue
IMOCTPOCHHBIX CEUYCHUH pasHbIMU
oBE€TaMu

N3o0parkenne ceueHuit mupamMupl,

Ky0a ¥ PU3MBbI, KOTOPBIE TPOXOISAT

yepe3 ux péopa. M3obpaxenue

bu6mmoreka [{OK
https://m.edsoo.ru/7f42d452

13 MepeceyeHus! MOJTyYeHHBIX
IJI0CKOoCTel. PackpaimnBanne
MMOCTPOCHHBIX CEUEHUN Pa3HBIMU
[BETaMH

14 Merton cneoB sl MOCTPOEHUS bu6moreka [IOK
CEUYEHUI https://m.edsoo.ru/7f42d452
Merton cnenoB sl MOCTPOEHUS bu6mmoreka [IOK

15 ceueHuil. CBoiicTBa nepecevyeHuit https://m.edsoo.ru/7f42d452
NPSAMBIX U IIOCKOCTEHN
Merton cnenoB sl MOCTPOEHUS bu6mmoreka [IOK

16 ceyeHuil. CBoiicTBa nepeceyeHui https://m.edsoo.ru/7f42d452
MPSIMBIX U IJIOCKOCTEN
[TocTpoenue ceyenuii B nupamu/e, bubnuoreka [JOK

17 KyOe 1o TpéM ToukaM Ha pEOpax. https://m.edsoo.ru/7f42d452
Co3pnanne BBIHOCHBIX YEPTEXKEN U
3aMUCh IIaroB MOCTPOEHUS
[TocTpoenue ceyenuii B mupamu/e, bubnunoreka [JOK

13 KyOe 1o TpéM ToukaM Ha pEOpax. https://m.edsoo.ru/7f42d452
Co3naHne BBIHOCHBIX YEPTEKEN U
3auCh 1IaroB MOCTPOCHUS

19 ITocTpoeHue ceueHuil B MUpaMu/e, bubnuoreka [IOK

KyOe 1o TpéM Toukam Ha pébpax.

https://m.edsoo.ru/7f42d452




CoztaHue BBIHOCHBIX YEPTEKEHN U
3aIUCh IAroB MOCTPOCHUS

[TocTpoenue ceueHunii B MUpamMu/Ie,
KyOe 1o TpéM Toukam Ha pédpax.

bubmmoreka [{OK
https://m.edsoo.ru/7f42d452

20 o
Co3ztaHue BBIHOCHBIX YEPTEXKEHN U
3aMMch M1aroB NOCTPOEHUS
[ToBTOpEHUE TUTAHUMETPHH: bubnuorexa [JOK
21 Teopema 0 IpONOPIUOHAIIBHBIX https://m.edsoo.ru/7f42d452
oTpe3kax. [lomobue TpeyroapHUKOB
[ToBTOpEHME TUTAHUMETPUN: bubnuoreka [IOK
Teopema Menenas. Pacuersl B https://m.edsoo.ru/7f42d452
22 CEYEHHUSX HAa BBIHOCHBIX YEPTEkKAX.
WcTopus pa3BuTus IiaHUMETPUU U
CTEPEOMETPUHU
3 KonTtponbHas padoTa "AKCHOMBI bubmuorexa [JOK
crepeomerpun. Ceuenus" https://m.edsoo.ru/7f42d452
B3anmHoe pacnosiokeHue npsMbIX B bubmuorexa [JOK
npoctpancte. CKpenuBaronmecs https://m.edsoo.ru/7f42d452
24 npsmsble. [Ipusnaku
CKPELIUBAIOIIMNXCS MPSAMBIX.
[TapannensHble TpsiMbIE B
MIPOCTPAHCTBE
TeopeMma 0 CylIeCTBOBAHUU U bubnuoreka [IOK
€IMHCTBEHHOCTH MPSIMO https://m.edsoo.ru/7f42d452
)5 napajyieIbHON TaHHOU MPSIMOi,

MPOXOAIIEN YEPE3 TOUKY
MPOCTPAHCTBA U HE JIeXKaIIEH Ha
JAHHOU npsiMor. Jlemma o




MEPCCCUCHUH ITapaAJIJICTIbHBIX
MPAMBIX IIJIOCKOCTBIO

26

[TapamienbsHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayIeaIbHbIX
npsMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

bubmmoreka [{OK
https://m.edsoo.ru/7f42d452

27

[TapannenpsHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJLICILHOTO
npoexktupoBanus. M300paxkenue
pasHbIX (GUTYp B MapayjiebHON
MIPOEKIINH

bubmmoreka [{OK
https://m.edsoo.ru/7f42d452

28

[enTpansHas mpoekuus. YTom ¢
COHAIpPaBJICHHBIMU CTOPOHAMH.
VYron Mexy npsMbIMU

bu6moreka [IOK
https://m.edsoo.ru/7f42d452

29

3aza4yy Ha TO0Ka3aTeILCTBO U
HCCIEI0BaHNE, CBI3aHHEIE C
PacIoIOKEHUEM MPSIMBIX B
MPOCTPAHCTBE

bu6mmoreka [IOK
https://m.edsoo.ru/7f42d452

30

[ToHsTHA: MapaJUIETbHOCTD NPSIMO
Y TUIOCKOCTH B IMPOCTPAHCTBE.
[Ipu3Hak napamiebHOCTH MPSMON U
mockocTu. CBolcTBa
NapauieNbHOCTH MPSAMOU U
MJI0CKOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f42d452

31

I'eomerpuueckue 3a1auu Ha
BBIYMCIIEHUE U JOKA3aTENIbCTBO,
CBSI3aHHBIE C N1aPAJIJIEIIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

bubmuoreka [JOK
https://m.edsoo.ru/7f42d452




32

ITocTpoenue cedeHus, MPOXOASIIEro
yepe3 JaHHYIO MPSMYIO Ha YepTexe
Y MapaJUIEIBbHOIO APYTrOM NpsiMOM.
Pacuér oTHOLIEHUI

bubmuoreka [JOK
https://m.edsoo.ru/7f42d452

33

[TapannensHas npoekuus,
IMPUMCHCHUC I ITOCTPOCHU A
CeueHHi Ky0Oa ¥ mapaJuiesIenuIea.
CpoiicTBa mapajienenuneaa u
IIPU3MBI

bu6mmoreka [{OK
https://m.edsoo.ru/7f42d452

34

[TapannenpHbIE MIIOCKOCTH.
[Tpu3Haky nmapamieabHOCTH JBYX
IUTOCKOCTEMN

bu6moreka [IOK
https://m.edsoo.ru/7f42d452

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOSIIEH Yepe3 TOUKY, HE
MPUHAJICIKAILYIO TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

bu6mmoreka [IOK
https://m.edsoo.ru/7f42d452

36

CBolicTBa napasuiesibHbIX
IJIOCKOCTEH: 0 MapauieTbHOCTH
MPSIMBIX TIEpECceUeHus Mpu
MepeceyeH ! IBYX MapaijiesIbHbIX
IJIOCKOCTEHN TpeThe

bu6mmoreka [JOK
https://m.edsoo.ru/7f42d452

37

CBoiicTBa napajienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napaieNbHbIX TPSIMBIX,
3aKITHOYEHHBIX MEXKITY
napajieJIbHbIMU MIOCKOCTSMHU; O
MepeCceYeHNH NPsIMOM ¢ IByMs
napajieIbHbIMU TI0CKOCTSIMHU

bubnuoreka [JOK
https://m.edsoo.ru/7f42d452




[ToBTOpenue: Teopema [Mugaropa Ha

bubmuoreka [JOK

38 IUIOCKOCTH https://m.edsoo.ru/7f42d452
39 [ToBTOpEHUE: TPUTOHOMETPHSL bubnuorexa [JOK
MPSAMOYTOJILHOTO TPEYrOJIbHUKA https://m.edsoo.ru/7f42d452
40 CBoiicTBa Ky0a U IPSIMOYT'OJIEHOTO bubnuorexa [JOK
napajuiesenuiesa https://m.edsoo.ru/7f42d452
Boruncnenue 1iauH 0Tpe3KoB B KyOe bubnnorexa [JOK
41 U IIPSAAMOYT'OJIBHOM https://m.edsoo.ru/7f42d452
napajuieJenuIene
[lepneHMKyYISIPHOCTD NPAMOU 1 bubnuoreka [JOK
mrockocTH. [Tpu3Hak https://m.edsoo.ru/7f42d452
42 MEePIEHANKYISIPHOCTH NPAMON U
IIJIOCKOCTH
[TepieHAMKYISAPHOCTD MPSIMOM U bubmuorexa [JOK
miockocTH. [TpusHak https://m.edsoo.ru/7f42d452
4 MEPIEHIUKYIIIPHOCTH MPSIMOM U
IIJIOCKOCTH
Teopema o cyllleCTBOBaHUU U bubmuoreka [JOK
€IMHCTBEHHOCTH MPSIMOH, https://m.edsoo.ru/7f42d452
44 MPOXOJISIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHIUKYIIIPHON
K IUIOCKOCTHU
45 [limockoCTH M NIEpIIEH IUKYIIIPHbIE bubnunoreka [JOK
UM IpsAMBbIE B MHOTOT'PAHHUKAX https://m.edsoo.ru/7f42d452
46 [ImockocT U NEPIEHAUKYISPHBIE bubnuoreka [IOK

UM IIPAMBIC B MHOTOT'PAHHHUKAX

https://m.edsoo.ru/7f42d452




[lepnieHquKyIsp ¥ HAKJIOHHASL.

bubmuoreka [JOK

47 [TocTpoenue nepreHuKyspa u3 https://m.edsoo.ru/7f42d452
TOYKH Ha MPSIMYIO
[lepnieniuKynsp 1 HAKJIOHHAS. bubnuorexa [JOK

48 [TocTpoenue neprneHuKyspa u3 https://m.edsoo.ru/7f42d452
TOYKH Ha MPSIMYIO

49 TeopeMa o TpEX nmepneHAUKYIsIpax bubnuoreka [JOK
(npsimast u oOpaTHast) https://m.edsoo.ru/7f42d452

50 TeopeMa o TpEX nmepneHAUKYIsIpax bubnuoreka [JOK
(npsimast u oOpaTHast) https://m.edsoo.ru/7f42d452

51 Yroa Mexay CKpenBaronuMHUCs bubmuorexa [JOK
MPSIMBIMU https://m.edsoo.ru/7f42d452
[Tonck neprneHIMKyIsIpHBIX IPSIMBIX bubnuoreka [JOK

52 C IIOMOIIBIO NTEPIECHIUKYIISIPHBIX https://m.edsoo.ru/7f42d452
IJIOCKOCTEN

bu6mmoreka [IOK
53 OpToroHajibHOE TPOESKTUPOBAHUE
https://m.edsoo.ru/7f42d452

[TocTpoenue ceuenuii kyoa, bubnuoreka [JOK

54 MPU3MBbI, TPABUJIBHOW MUPaMU/JIbI C https://m.edsoo.ru/7f42d452
[IOMOIIIBIO OPTOTOHAIIBHOMN
MPOEKLINU
[TocTpoenue ceuenuii kyoa, bubnuorexa [IOK

55 MPU3MBbI, TPAaBUJIBHOW MUPaMU/JIbI C https://m.edsoo.ru/7f42d452
IIOMOIIIBIO OPTOTOHAJIBHOM
MIPOEKIINH

56 CummeTpusi B TpOCTPAHCTBE bubnunoreka [JOK

OTHOCHUTCIIBHO ITJIOCKOCTH.

https://m.edsoo.ru/7f42d452




IInockoctu cummeTpuii B
MHOT'OrpaHHUKax

[Ipu3Hak nepnesauKyIspHOCTH

bubmmoreka [{OK

57 MPAMOM U TIJIOCKOCTHU KakK CIJIEJICTBUE https://m.edsoo.ru/7f42d452
CUMMETpPUHU
[IpaBunbHBIE MHOTOTPAHHUKH. bubnuorexa [JOK

58 Pacuér pacctostHuit OT TOUKH 10 https://m.edsoo.ru/7f42d452
IIJIOCKOCTH
[IpaBunbHBIE MHOTOTPAHHUKH. bubnuoreka [JOK

59 Pacué€r paccTosiHMil OT TOUKH 10 https://m.edsoo.ru/7f42d452
IIJIOCKOCTH
CrocoOsI OMTyCTUTH bubmuorexa [JOK

60 MEPIEHINKYIAPEL: CHMMETPHSL, https://m.edsoo.ru/7f42d452
CABUT TOYKH I10 MapajIeIbHOU
NpAMO

61 CnBur 1o HenapasuieJIbHON IPSMOH, bubmuorexa [JOK
W3MEHEHUE PACCTOSIHUI https://m.edsoo.ru/7f42d452
KontponpHas padota "B3zanmuoe bubmuoreka [JOK

62 pacnoa0XeHUE NPAMBIX U https://m.edsoo.ru/7f42d452
IJIOCKOCTEN B MpocTpaHcTBe"
[ToBTOpEHUE: yroa Mex 1y IpsIMbIMUA bubnuoreka [IOK

63 Ha IJIOCKOCTU, TPUTOHOMETPUS B https://m.edsoo.ru/7f42d452
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopemMa KOCUHYCOB
[ToBTOpEHME: yroa Mexay bubnunoreka [JOK

64 CKPEILMBAOIIUMHUCS IIPSIMBIMU B https://m.edsoo.ru/7f42d452

IIPOCTPAHCTBE




['eoMerprueckue MeTo1bl

bubmuoreka [JOK

65 BBIYUCIICHUSA YIIIa MEXKAY NPAMBIMU https://m.edsoo.ru/7f42d452
B MHOTOTpaHHHMKAax

66 JIByrpansbiii yroj. CBoiCTBO bubnuorexa [JOK
JINHEMHBIX YIJIOB ABYTPAHHOTO yrja https://m.edsoo.ru/7f42d452
[lepneniuKynsgpHBIE JIOCKOCTH. bubnuorexa [JOK

67 CpoiicTBa B3aMHO https://m.edsoo.ru/7f42d452
MEPIEHIUKYIIPHBIX INIOCKOCTEN
[Ipu3Hak nepnesauKyIspHOCTH bubnnorexa [JOK
IJTOCKOCTEM; TeOpemMa 0 MpsiMOM https://m.edsoo.ru/7f42d452

68 IepecedyeHms ABYX IJIOCKOCTEN
MEePIEHANKYIISIPHBIX TPEThEI
IIJIOCKOCTH
[IpsimoyroapHBIN NTapasuieNenuIe]t; bubmuorexa [JOK

69 Ky0; U3MEepeHusl, CBOIICTBa https://m.edsoo.ru/7f42d452
MIPSIMOYTOJIBHOTO MapasulelIeuIe1a
Teopema o auaroHanmm bu6mmoreka [IOK

70 MPSAMOYTOJIHOTO MapaJijieenuiena https://m.edsoo.ru/7f42d452
U CJIEJICTBUE U3 HEE
CrepeomMeTpruyeCcKUe U MPUKIIAIHbIC bubnuoreka [JOK

71 3a7]a41, CBSI3AHHBIE CO B3AMMHBIM https://m.edsoo.ru/7f42d452
pPacIoNOKEHUEM MPSAMBIX U
IIJIOCKOCTH
IToBTOpEHME: CKPEIIMBAOIIUECS bu6mmoreka [JOK

72 NpsIMBIE, apajUIEIbHbBIE IIIOCKOCTH https://m.edsoo.ru/7f42d452
B CTaH/IAPTHBIX MHOTOTPAHHHUKAX

73 ITapa napaynenbHBIX IIIOCKOCTEW HA bubnuoreka [IOK

CKpCUIMBAOIINXCS MTPAMBIX,

https://m.edsoo.ru/7f42d452




pacCTOsIHUE MEXKIY
CKpELIUBAIOIUMHUCS IIPSIMBIMU B
IIPOCTBIX CUTYaLUAX

Paccrosaue oT TOUKH J0 IIJIOCKOCTH,

bubmmorexa [{OK

74 paccTostHue OT MPSAMOU 10 https://m.edsoo.ru/7f42d452
IJIOCKOCTH
Beruncnenue paccTosHUN MExX Ty bubnuorexa [JOK

75 CKpEILIMBAOLIUMUCS TIPAMBIMU C https://m.edsoo.ru/7f42d452
MTOMOIIBIO IEPIIEHIUKYISIPHOM
MJI0CKOCTH
TpéxrpaHHbIid yroj, HEpaBeHCTBA bubnuoreka [JOK

76 JUISl TPEXTPaHHbBIX yrioB. Teopema https://m.edsoo.ru/7f42d452
[Mudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB ISl TPEXTPAHHOTO YIila
DneMeHTHI cheprudecKoi bubmuorexa [JOK

77 F€OMETPHUH: T€OJIC3NYECKHIE JIMHUU https://m.edsoo.ru/7f42d452
Ha 3emie

73 KontponbHas padota "Yrisl u bubnuoreka [JOK
paccrosiHus" https://m.edsoo.ru/7f42d452

79 CucreMaTusanus 3HaHUH bu6mmoreka [JOK
"MHOTOrpaHHUK U €ro JIEMEHTHI" https://m.edsoo.ru/7f42d452

20 ITupamuna. Buaer nupamu. bu6mmoreka [JOK
[IpaBunpHas nupamuaa https://m.edsoo.ru/7f42d452

81 IIpusma. [IpsimMas v HakIIOHHAS bubnunoreka [JOK
npusmsl. [IpaBunbpHas nmpuzma https://m.edsoo.ru/7f42d452
[IpssmMoit mapaiienenunes, bubnuorexa [IOK

82 MIPSAMOYTOJIBHBIN MTapajuIeIeuIIe], https://m.edsoo.ru/7f42d452

KyO




BrlInykiible MHOTOIPaHHUKHU.

bubmuoreka [JOK

83 Teopema Jiinepa https://m.edsoo.ru/7f42d452
BrlInmykiibie MHOTOIpaHHHKH. bubnuorexa [JOK
84 Teopema Ditnepa. [IpaBunpHbIe U https://m.edsoo.ru/7f42d452
MOJIYTPAaBUIIbHBIE MHOTOTPAaHHUKHU
85 KontponsHas pabora bubmorexa [IOK
"MHororpaHHuKN" https://m.edsoo.ru/7f42d452
26 [TonsiTHE BEKTOpa HA MJIOCKOCTHU U B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f42d452
b K
87 CymMa BEKTOpPOB nommorexa [O
https://m.edsoo.ru/7f42d452
88 PasHocTh BekTOpOB bubmorera [IOK
https://m.edsoo.ru/7f42d452
bu6mmoreka [IOK
89 [IpaBuno napannenenunena
https://m.edsoo.ru/7f42d452
90 YMHOX€eHHE BEKTOpa Ha YUCIIO bubmorera [IOK
https://m.edsoo.ru/7f42d452
Paznosxenue BekTopa 1o 6azucy bubnuoreka [JOK
91 TPEX BEKTOPOB, HE JIKAILIUX B https://m.edsoo.ru/7f42d452
OJIHOU IIJIOCKOCTH
92 CkansipHO€ pOU3BE/ICHUE bubmorexa LIOK
https://m.edsoo.ru/7f42d452
93 Brrunciienue yria Mexay bubnuoreka [IOK
BEKTOpPaMU B IPOCTPAHCTBE https://m.edsoo.ru/7f42d452
N bubmuoreka [JOK
94 [Ipocreiimme 3ana4u ¢ BEKTOpaMu
https://m.edsoo.ru/7f42d452
95 IIpocreiimme 3ana4n ¢ BEKTOpaMu bubmorexa HOK

https://m.edsoo.ru/7f42d452




bubmuoreka [JOK

96 [Ipocreiinme 3a1auu ¢ BEKTOpaMu 1
https://m.edsoo.ru/7f42d452
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 bubmorexa HOK
https://m.edsoo.ru/7f42d452
08 O06o01IeHre U CHCTeMAaTH3aINS 1 bubnuorexa [JOK
3HaHUU https://m.edsoo.ru/7f42d452
99 O06o01enre U cucTeMaTu3arus | bubnuoreka [JOK
3HaHUU https://m.edsoo.ru/7f42d452
100 Hrorosas koHTposbHas paboTa 1 bubmorexa HOK
https://m.edsoo.ru/7f42d452
101 Wrorosas koHTposbHasA paboTa 1 bubmorexa OK
https://m.edsoo.ru/7f42d452
102 O06o01enre U cucTeMaTru3arus 1 bubmuotexa [JOK
3HAHUM https://m.edsoo.ru/7f42d452
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoxa Bcero Konrpoaprrre | Hpaktirieckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
[ToBTOopenue Temsl "KoopauHarsl bubnnorexa [JOK

1 BEKTOpA Ha IJIOCKOCTU U B 1 https://m.edsoo.ru/7f42d452
npocrpaHcTee”

) [ToBTOpenue Tems! "CkanspHoe 1 bubnuoreka [IOK
MPOMU3BEJICHHE BEKTOPOB" https://m.edsoo.ru/7f42d452
[ToBTOpenue Temsl "Beruncienue bubnuoreka [JOK

3 yriia MeXIy BEKTOPaMHU B 1 https://m.edsoo.ru/7f42d452
npocrpanctae"

[ToBTOpeHue TeMsl "YpaBHEHUE bubmuorexa [JOK

4 NPAMOM, MPOXOAAIIEH Yepe3 Be 1 https://m.edsoo.ru/7f42d452
TOYKH"

5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1 bubnuoreka [JOK
YpaBHEHHUE IIIIOCKOCTH B OTPE3Kax https://m.edsoo.ru/7f42d452

6 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1 bubmuoreka [JOK
YpaBHEHUE IIIOCKOCTH B OTPE3KaX https://m.edsoo.ru/7f42d452

7 BekTopHoe npousBeieHne 1 bubmmorexa [TOK

https://m.edsoo.ru/7f42d452

g JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE | bubnunoreka [JOK
IIPOrpaMMHPOBaHUE https://m.edsoo.ru/7f42d452

9 JIuHeliHbIE HEPAaBEHCTBA, TUHEUHOE | bu6mmoreka [JOK
IIPOrpaMMHPOBAHUE https://m.edsoo.ru/7f42d452




AHaTUTHYECKHE METO/IbI pacuéTa

bubmuoreka [JOK

10 yriia MeXy MpsSIMbIMU B https://m.edsoo.ru/7f42d452
MHOTOTPaHHUKAX
AHanuTHyecKkue MEeTO/Ibl pacuéra bubnuorexa [JOK

11 yria MeXJy IUIOCKOCTSIMU B https://m.edsoo.ru/7f42d452
MHOTOTPaHHUKAX

12 @opmyiia pacCTOSTHUSA OT TOYKH JI0 bubnuorexa [JOK
IUIOCKOCTHU B KOOpAUHATaxX https://m.edsoo.ru/7f42d452

13 HaxosxeHne pacCTosHUM OT TOUKH bubnnorexa [JOK
JI0 TUTOCKOCTH B Ky0Oe https://m.edsoo.ru/7f42d452
HaxosxieHne paccTosTHUM OT TOUKH bubnuoreka [IOK

14 JI0 TJIOCKOCTH B NPAaBUJIbHOU https://m.edsoo.ru/7f42d452
nupamuse

1 KonTtponbHas padota bubmuorexa [JOK
"AHanmutrnueckas reomerpus" https://m.edsoo.ru/7f42d452

16 CedeHust MHOTOIPaHHUKOB: bubmuorexa [JOK
CTaHIAPTHBIE MHOTOTPAHHUKHU https://m.edsoo.ru/7f42d452

17 CedeHusi MHOTOIPaHHUKOB: METO/T bu6mmoreka [JOK
CIJIEZIOB https://m.edsoo.ru/7f42d452
CedeHusi MHOTOI'PaHHUKOB: bubmuoreka [JOK
CTaHJIAPTHBIE TUIOCKOCTH, https://m.edsoo.ru/7f42d452

18 MepecevyeHus NpsIMbIX U
IIJIOCKOCTEMN

19 ITapannensHbie IPAMBIE U bubnunorexa [JOK
IUIOCKOCTH: ITapaJlIe/IbHbIE CEUEHUS https://m.edsoo.ru/7f42d452

20 [TapamiensHbIe IPSIMBIE U bubnuorexa [IOK

IJIOCKOCTH: Pac4€T OTHOLLEHUI

https://m.edsoo.ru/7f42d452




[TapamienpHble IpsIMBIE U

bubmuoreka [JOK

21 IJIOCKOCTH: YIJIbI MEXKTY https://m.edsoo.ru/7f42d452
CKPEILMBAIOIIUMHUCS IIPSIMBIMU
[lepnenuKysipHbIE IPSMBIE U bubnuorexa [JOK
INIOCKOCTH: CTaHAApPTHEIE aphl https://m.edsoo.ru/7f42d452

22 NEPIEHIUKYISIPHBIX IUNIOCKOCTEN U
MPSIMBIX, CHMMETPHHU
MHOTOTPaHHUKOB
[IepnenuKymsipHBIE IPSAMBIE U bubnnorexa [JOK

23 IIJIOCKOCTH: TEOPEMA O TPEX https://m.edsoo.ru/7f42d452
MepIeHIUKYIIsIpax
[IepnenauKynsipHbIE IPSMBIE U bubnuoreka [JOK

24 MJIOCKOCTH: BBIYHCIICHUS JIJINH B https://m.edsoo.ru/7f42d452
MHOTOTPaHHUKAX
[ToBTOpEeHue: mIomagn bu6mmoreka [IOK

25 MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI https://m.edsoo.ru/7f42d452
TJI0IA IeH, COOOpasKeHHS IO 100Us
[ToBTOpEeHue: mIomagn bu6mmoreka [JOK

26 MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI https://m.edsoo.ru/7f42d452
TJIOIA IeH, COOOPaKEHHMS 10 100Us
[ToBTOpEeHue: mIomagn bu6mmoreka [JOK

27 MHOTOYTOJILHUKOB, (DOPMYJIIBI JISI https://m.edsoo.ru/7f42d452
IJIOIAJIeH, COOOPaKEHHMS 110 100U
IInomanu ceuenunit bu6mmoreka [JOK

73 MHOTOIPaHHUKOB: IIJIOIAaU https://m.edsoo.ru/7f42d452

MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHMs Moa00us




Tlnomtaau ceuennit
MHOTOTPaHHUKOB: IUIOIIA/IN

bubmuoreka [JOK
https://m.edsoo.ru/7f42d452

29 MMOBEPXHOCTEH, pa3pe3anust Ha
9acTH, COOOpaKeHUS MOA00us
KontponsHas pabora bubmoreka [IOK

30 "[loBTOpEHNE: MHOTOTPaHHUKH, https://m.edsoo.ru/7f42d452
CEYEHHUsI MHOTOTPaHHUKOB"

31 O6bEm Tena. O0BeM bubnuoreka [JOK
MIPSIMOYTOJIBHOTO ITapaJlIelIeuIieia https://m.edsoo.ru/7f42d452
3amgaun 00 yaBOEHUH Ky0a, 0 bubmuorexa [JOK

32 KBaJpaType Kyda; 0 TPUCEKIIUH https://m.edsoo.ru/7f42d452
yria
CrepeomeTpuyeckue 3a1auu, bubmuorexa [JOK

33 CBSI3aHHbBIE C 00BEMOM https://m.edsoo.ru/7f42d452
MIPSIMOYTOJIBHOTO MapajulelIeuIe1a
[Ipuxknagneie 3a1auu, CBSI3aHHBIE C bu6mmoreka [IOK

34 BBIYHCIIEHUEM 00bEMa https://m.edsoo.ru/7f42d452
MPSIMOYTOJIBHOTO MapasuielienuIe1a

35 O0BEM TIPSIMO TPU3MBI bubmmorexa [OK

https://m.edsoo.ru/7f42d452
CrepeomeTpuyecKue 3a1auu, bubnuoreka [JOK

36 CBSI3aHHBIE C BEIYUCIICHUEM https://m.edsoo.ru/7f42d452
00BEMOB MPSAMOI TPU3MBI

37 IIpuknangaeie 3a7a4u, CBA3aHHBIE C bu6mmoreka [JOK
00BEMOM NPSIMOM PU3MBI https://m.edsoo.ru/7f42d452

33 Brruncnenue o0bEMOB Te ¢ bubmuoreka [JOK

IIOMOIIIBIO OHpeI[eJ'IéHHOFO

https://m.edsoo.ru/7f42d452




uHTerpana. O0bEM HaKIIOHHOM
IIPU3MBI

Beruucinenue 00bEMOB TEI €

bubmmoreka [{OK

39 MTOMOIIIBIO OTIPEICTIEHHOTO https://m.edsoo.ru/7f42d452
uHTerpana. O6bEM nupamu/ibl
dopmyrna 00bEMa MUPaAMUIBL. bubnuorexa [JOK

40 OTtHo1eHne 00beMOB TUPAMU/L C https://m.edsoo.ru/7f42d452
00LIUM YIJIOM
®dopmyna 00bEMa TUPAMUIBL. bubnuoreka [JOK

41 OTtHomeHne 00BEMOB TTUPAMUTL C https://m.edsoo.ru/7f42d452
00LIUM YTJIOM
CrepeomeTpuyecKkue 3a1auu, bubmuorexa [JOK

42 CBSI3aHHBIE C 00BEMaMU HAKIIOHHOM https://m.edsoo.ru/7f42d452
MIPU3MBI

43 CrepeomeTpuyecKue 3a1auu, bubmuorexa [JOK
CBSI3aHHbBIE C 00bEMaMU TUPAMUJIBI https://m.edsoo.ru/7f42d452
[IpuknagHbie 3a1a4u MO TEME bu6mmoreka [IOK

44 "O0BEMBI Ten", CBSI3aHHEIE C https://m.edsoo.ru/7f42d452
00BEMOM HAKIIOHHON TIPU3MBI
[IpuknagHeie 3a1a4u 1O TEME bu6mmoreka [JOK

45 "OO0BEMBI TeN'", CBSA3aHHBIC C https://m.edsoo.ru/7f42d452
00BEMOM MUPAMHU/IBI
[IpumeHeHne 0ObEMOB. bubnunoreka [JOK

46 Brrunciienue paccTosHus 10 https://m.edsoo.ru/7f42d452
MJIOCKOCTH

47 KontponsHas padora "O0béM bubnunoreka [JOK

MHOTOTpaHHuKa"

https://m.edsoo.ru/7f42d452




Hunuaapudeckas HOBEPXHOCTb,

bubmuoreka [JOK

48 o0pa3yroIue UIHHIPUISCKON https://m.edsoo.ru/7f42d452
MMOBEPXHOCTHU
Hununaap. Hpamoit kpyrosoi bubnuorexa [JOK

49 umnHap. [nomans noBepxHocTu https://m.edsoo.ru/7f42d452
HAJTUHIpA
Konnueckas moBEpXHOCTB, bubnuorexa [JOK

50 00pa3yrolre KOHMIEeCKOM https://m.edsoo.ru/7f42d452
nosepxHoctu. Konyc
CedeHue KOHyca IIOCKOCTHIO, bubmuorexa [JOK

51 napajuiesIbHOM MIOCKOCTH https://m.edsoo.ru/7f42d452
OCHOBaAHUS

57 VYceuénnsriii konyc. M3obpaxenune bubmuorexa [JOK
KOHYCOB M YCEYEHHBIX KOHYCOB https://m.edsoo.ru/7f42d452

53 [Tmomaae 60KOBOM OBEPXHOCTH H bu6mmoreka [IOK
ITOJTHOW MMOBEPXHOCTH KOHYCa https://m.edsoo.ru/7f42d452

54 [Tmomaabs 60KOBOM OBEPXHOCTH H bu6mmoreka [IOK
IIOJIHOW MMOBEPXHOCTU KOHYCa https://m.edsoo.ru/7f42d452
CrepeomeTpuyecKue 3a/ladyn Ha bubnuoreka [JOK

55 JI0Ka3aTeJIbCTBO U BEIYUCIICHUE, https://m.edsoo.ru/7f42d452
MIOCTPOCHUEM CEUEHUN LUINHAPA,
KOHYyca
CrepeomeTrpuueckue 3a1auu Ha bubnunoreka [JOK

56 JI0Ka3aTeJIbCTBO U BEIYUCIICHUE, https://m.edsoo.ru/7f42d452
MOCTPOCHUEM CEUYEHUU LUIUHAPA,
KOHYyca

57 [Ipuknagnele 3a1auu, CBA3aHHBIE C bu6nunoreka [JOK

MUJINHAPOM

https://m.edsoo.ru/7f42d452




HpI/IK.Ha,[[HBIG 3aga4u, CBA3aHHBIC C

bubmuoreka [JOK

38 LIUIIAHIPOM https://m.edsoo.ru/7f42d452
59 Cdpepa 1 map bubmmoreka [{OK
https://m.edsoo.ru/7f42d452
[Tepeceuenue cepsl u mapa ¢ bubnuorexa [JOK
60 IJI0CKOCThI0. Kacanue mapa u https://m.edsoo.ru/7f42d452
cdepsl IIocKocThi0. Bua u
n300paxkeHue mapa
[Tepeceuenue cdepsl U mapa c bubnuoreka [JOK
mwrockocThro. Kacanue mapa u https://m.edsoo.ru/7f42d452
ol cdepsl IocKocThI0. Bua n
n300paxkeHue mapa
& VYpasuenue chepsl. [Lnomanp bubmuorexa [JOK
ctepsl 1 e€ yactei https://m.edsoo.ru/7f42d452
63 Cummetpus chepsl U mapa bubmorexa OK
https://m.edsoo.ru/7f42d452
CrepeomeTpruyeCcKHe 3a/1auu Ha bubmuorexa [JOK
JI0KAa3aTeJIbCTBO U BEIYUCIICHUE, https://m.edsoo.ru/7f42d452
64 CBsI3aHHBIE CO c(hepoii u mapowm,
IIOCTPOCHUEM MX CEYEHUH
IIJIOCKOCTBIO
CrepeomeTrpuueckue 3a1au Ha bubnunorexa [JOK
JI0Ka3aTeJIbCTBO U BEIYUCIICHUE, https://m.edsoo.ru/7f42d452
65 CBsI3aHHBIE CO c(pepoii u 1mapom,
MIOCTPOCHUEM UX CEYEHUI
IIJIOCKOCTBIO
66 [Ipuxnagneie 3a1auu, CBA3aHHBIE CO bubnunoreka [JOK

cdepoii u mapom

https://m.edsoo.ru/7f42d452




[ToBTOpEHUE: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYUCIICHUS B

bubmuoreka [JOK
https://m.edsoo.ru/7f42d452

67 OKPYXHOCTH, CTaH/IapTHBIE
moa00ust

68 Paznuunbpie KOMOMHAITAN TEIT bu6mmoreka [{OK
BpAaILlCHUSI © MHOTOTPaHHUKOB https://m.edsoo.ru/7f42d452

69 3amauu o Teme "Tena u bubnuoreka [JOK
MMOBEPXHOCTHU BpanieHus" https://m.edsoo.ru/7f42d452

70 3amauu o Teme "Tena u bubnuoreka [JOK
MOBEPXHOCTH BpamieHus" https://m.edsoo.ru/7f42d452

71 KonTtponsnas padota "Tena u bubmuorexa [JOK
MOBEPXHOCTH BpamieHus" https://m.edsoo.ru/7f42d452

7 O6bem umuHApa. Teopema 06 bubmuotexa [JOK
00BEME TPSIMOTO IMIIMHIpA https://m.edsoo.ru/7f42d452
Borancierne 006EMOB TEJI © bu6mmoreka [IOK

73 MOMOIBIO OTIPEACTIEHHOTO https://m.edsoo.ru/7f42d452
nnaTerpaia. O0pEM KOHYCa

74 ITmomany OOKOBOH U ITOJIHOK bu6mmoreka [JOK
IIOBEPXHOCTHU KOHYCa https://m.edsoo.ru/7f42d452
CrepeomeTpuyecKue 3a1auu, bubmuoreka [JOK

75 CBSI3aHHBIE C BEIYHUCIEHUEM https://m.edsoo.ru/7f42d452
00BEMOB IUIIMHAPA, KOHYCA
IIpuknaagaeie 3a7a4u MO TEME bu6mmoreka [JOK

76 "O0BEMBI U IUIOIIAIN https://m.edsoo.ru/7f42d452
noBepxHocren ten"
OO0BEM 11apa U MAapOBOTO CEKTOPA. bubnunoreka [JOK

77 Teopema 06 00bEMe mapa. https://m.edsoo.ru/7f42d452

[Tnomans chepsl.




CrepeomeTpuieckue 3a/1auu,
CBsA3aHHBIC C BBIYUCJIICHUEM
00BEMOB 11apa, MapoBOTO CETMEHTa
1 IIapOBOTO CEKTOpa

78

[IpukiagHeie 3aqa4n 10 TeMe
"O0BEMBI Ten", CBA3aHHEIC C
00BEMOM I1apa U IUIOIIA B0
chepbl. COOTHOICHHS MEXTY
IIJIOIIAIIMH ITOBEPXHOCTEN U
00bEMaMu OJIOOHBIX TEI

bu6mmoreka [{OK
https://m.edsoo.ru/7f42d452

79

[TomoOHbIE TENa B MPOCTPAHCTBE.
N3menenne 06bE€Ma pu mog00uu.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB TeN U IUIOLIAIEH
MOBEPXHOCTEMN

bu6moreka [IOK
https://m.edsoo.ru/7f42d452

80

KonTtponsnas padota "[lnomanu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX

n

TCII

bu6mmoreka [IOK
https://m.edsoo.ru/7f42d452

81

JIBuKEeHHs IPOCTPAHCTBA.
OtoOpaxxenus. [IBuxeHus u
paBeHcTBO Quryp. Obiue cBoiicTBa
IBIDKECHUN

bu6mmoreka [JOK
https://m.edsoo.ru/7f42d452

82

Bupl 1BuKeHMI: TapauienbHbII
MEPEHOC, IICHTpaJIbHAsI CUMMETPHS,
3epKalibHasi CHMMETpHs, TOBOPOT
BOKPYT IIPSIMOU

bubnuoreka [JOK
https://m.edsoo.ru/7f42d452

83

[TpeoOpazoBanus monoous. [Ipsmas
u cdepa Ditnepa

bu6mmoreka [JOK
https://m.edsoo.ru/7f42d452




I'eomerpuueckue 3agaun Ha

bubmuoreka [JOK

84 IIPUMEHEHNE IBIKEHUS https://m.edsoo.ru/7f42d452
25 KonTtponsHas padora "Bekrops! B bubnuorexa [JOK

npocTpancTae" https://m.edsoo.ru/7f42d452

O6o6maromee noproperue 11 bubnmoreka [JOK

MOHSTUN U METOJIOB Kypca https://m.edsoo.ru/7f42d452
26 reomerpun 10—11 knaccos,

CUCTEMaTH3aITUs 3HAHWIA:

"[lapanienbHOCTh NPSAMBIX U

IUTOCKOCTEN B MpoCTpaHcTBE"

O6o6matomee moroperue 11 bubmuotexa [JOK

MOHSTUI U METOJIOB Kypca https://m.edsoo.ru/7f42d452
87 reomerpun 10—11 knaccos,

cucTeMaTtu3anus 3HaHui: "BekTopsl

B MPOCTpaHCTBE"

O6o6matomee moroperue 11 bubmuorexa [JOK

MOHSTUI U METOJIOB Kypca https://m.edsoo.ru/7f42d452
88 reomerpun 10—11 knaccos,

cucTemMaTu3alus 3HaHuil: "BekTopsl

B IPOCTpaHCTBE"

O6o6matomee mosroperue 11 bubnuoreka [JOK

MOHATUN U METOJIOB Kypca https://m.edsoo.ru/7f42d452
89 reometpun 10—11 xnaccos,

cucreMarusanus 3Hanuii: "O0beM

MHOTOIrpaHHuKa"

O6o6maromree nopropenue 11 bubnunoreka [JOK
90 MOHSATUN U METOJIOB Kypca https://m.edsoo.ru/7f42d452

reomerpun 10—-11 knaccos,




cucreMarusanys 3Hanuii: "OobseM
MHOTOIpaHHUKa"

Ob6o6maromee moropenue 11
MOHSTUN U METOJIOB Kypca
reometpun 10—11 xmaccos,

bubmmoreka [{OK
https://m.edsoo.ru/7f42d452

o1 cucTeMaTu3anys 3HaHui
"[Tmomaau MOBEPXHOCTU U 0OBEMBI
KpyTrJibIX Ten"
O6o6matomee moroperue 11 bubnuoreka [JOK
MOHSTUI U METOJIOB Kypca https://m.edsoo.ru/7f42d452
90 reomerpun 10—11 xnaccos,
CHUCTEeMaTH3alusl 3HAHUI:
"[mommaayn mMOBEpXHOCTH U 0OBEMBI
KpyIrJibIxX Ten"
93 Wrorosas koHTposbHas paboTa bubmorexa OK
https://m.edsoo.ru/7f42d452
94 Urorosas koHTposbHasA paboTa bubmorexa OK
https://m.edsoo.ru/7f42d452
95 [ToBTOpEeHUE, 0600IICHNE 1 bu6mmoreka [JOK
cUCcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/7f42d452
Hctopus pazBuTHsi CTepeOMETpUN bubnuoreka [JOK
96 KakK HayKH U €€ poJib B Pa3BUTUHU https://m.edsoo.ru/7f42d452
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U
Hcropust pa3BuTHs CTEPEOMETPUN bubnunoreka [JOK
97 KaK HayKH U €€ poJib B pa3BUTUHU https://m.edsoo.ru/7f42d452

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH




98

Hcropus pasBUTHS CTEPEOMETPUH
KaK HayKu U €€ poJib B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

bubmuoreka [JOK
https://m.edsoo.ru/7f42d452

99

Hcropus pasBUTHS CTEPEOMETPUH
KakK HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

bu6mmoreka [{OK
https://m.edsoo.ru/7f42d452

100

WcTopus pa3BUTHS CTEpEOMETPUU
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

bubmmoreka [{OK
https://m.edsoo.ru/7f42d452

101

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKu U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f42d452

102

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKu U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f42d452

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eometpus, 10 — 11 : yueOHuk s obmeoOpazoBaTenbHbiX yupexaenuit / JI.C.
ArtanacsH, B.®. byry3os, C.bKanomues u ap.. — M.: [Ipocsenienne,2020.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

[Ton penakuuein EI'D. Maremaruka. [Ipodunsnsii|2018-2021|Mocksa
N.B.fmenko YPOBEHb: TUIIOBBIE «HannonaneHoe
9K3aMEHAallMOHHbIE BAPHAHTHI oOpa3zoBaHue»
N.H.Ceprees, EI'D: 1000 3amau ¢ orBeramm u|2018 Mocksa, «9K3amMen»
B.C.ITandepos peuieHus MM 10 MaTemaTuke. Bcee
3aJJaHUs YacTH 2

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChHI CETHU

HMHTEPHET

1) TIlenmcoser, MmaTematuka http://pedsovet.su/load/135

2) VYuurenbckuii noprain. Marematuka http://www.uchportal.ru/load/28

3) VYpoku ans yuurtens MaTeMaTHKH, aareOpbl, TeOMETPUI
http://www.uroki.net/docmat.htm

4) S wupay Ha YpoK MareMaTuKd (MeToAuuyecKkue pa3paboTku). — Pexxum nocryma:
www.festival. 1september.ru

5) Enunas xomnekius oOpa3oBaTelbHBIX pecypcoB. — Pexxum poctymna: http://school-
collection.edu.ru/

6) denepanbHBId LEHTP HHPOPMAIIMOHHO — OOpa30BaTEIbHBIX pecypcoB. — Pexum
JOCTyna:

7) bubmnoreka [{OK https://m.edsoo.ru/7f43d6d6




I.

Kpurepuu u HopMBbI OLleHKH 110 npeaMery “I'eomerpus’”.

OuneHka NHCBMEHHBIX KOHTPOJBHBIX pPadoTr o0y4YawIMxcs 10

MaTEeMaTHKeE.

OTBeT OLIEHUBACTCH OTMETKOH «5)», eCJu:

e paboTa BBHINOJIHEHA TMOJHOCTBIO M OE3YKOPHU3HEHHO: XOJ PEIICHUS BEPEH, BCE JICHCTBUS U

npeoOpa3oBaHHs BBHIMOJHEHB BEPHO W PpAIMOHANBHO, JaHbl TOYHBIE U IPaBUIIBHBIC
(dhopMyITUpPOBKH, B 3aJlaue, periaeMoi ¢ MOMOIIbIO YpaBHEHHUS, JaHbl HEOOXOIUMbIE MTOSICHEHHUS,
3aIMCH MPaBUIIBHBI, PACTIONIOKEHBI TIOCIIEI0BATENBHO, IaH BEPHBIN U UCUEPIIBIBAIONINN OTBET Ha
BOIIPOCHI 3a/1a4H, C/IeJIaHa IIPOBEPKa, KOr/ia 3To TpedyeTcs;

B PACCYXXJEHHUSX U 00OCHOBaHHH PEIICHHS HET MPOOENIOB U OMINOOK;

B pEUICHUH HET MaTeMaTHYECKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OMHUCKA, KOTOpas He
SIBIISIETCS CTICIICTBHEM HE3HAHUS MJIM HEITOHUMAaHsI y4eOHOr0 MaTeprana).

Ilpumeuanue. Oyenxa «S»modicem OvImb nocmasieHa Npu OOHOM-08YX HedoHemax, eciu OaHo
OpUSUHATIbLHOE Peliete, CBUOeMENbCMEYIoulee 0 XOPouleM MameMamuyeckom pazeumuu

OT™MeTKA «4» CTABUTCS B CJACIVIOIMX CAVUATAX:

paboTa BBINOIHEHA IMOJIHOCTHIO, HO 00OCHOBAHMS I11ar0B PEIICHUS HEIOCTATOYHBI (€CIM YMEHUE
00OCHOBBIBATh PACCYKIEHHSI HE SBISUIOCH CIIEIHATbHBIM 00BEKTOM ITPOBEPKH);

JONYIICHBI OJIHA HErpy0asi omMOKa WM €CTh JIBA — TPH HEJO0YETa B BBIKIAQJKAX, PUCYHKAX,
gepTexax WIH Tpadukax (eciom 3TH BHAB pabOT HE SBISUIACH CIEMUATBHBIM OOBEKTOM
TIPOBEPKM).

OTMeTKa «3)» CTABUTCSH, €CJIN:

JIOITYITICHA OffHa TpyOas ommoka u He 0ojiee OAHON HErpyOoi OmMOKH;

ofHa TpyOast ommnoKa M OWH-IBa HEAOYETa;

IIPH OTCYTCTBHH TPyOBIX OMIIOOK, HO IPY HATMYHU TPEX-4eThIPeX HerpyObIX OMHMOO0K;
P HAJIMYWH IBYX HErpyObIX OMMOOK 1 He OoJiee TpeX HETOUETOB;

MIPH OTCYTCTBUH OIIMOOK, HO MPH HAJIMYWH YEThIPEX U OOJiee HEJJOUCTOB;

€CITH HEBEPHO BBINTOJIHEHO He OoJiee MONOBHHBI 00beMa BCell paboThI, HO 00yJaromuiics: o0mamaeT

00s13aTeNbHBIMI YMEHHUSAMH T10 TIPOBEPSIEMON TeMe

OTMeTKa «2)» CTABUTCS, €CJIH:

YHCIIO OMIMOOK TPEBOCXOIUT HOPMY, TIPH KOTOPOH MOKET OBITH BBICTABIICHA MOJOKUTEIbHAS
OLICHKA, WJIM €CITU MPABUIILHO BBITOJHEHO MEHEE ITOJIOBUHBI BCel paboTHI;

JOMYIIEHBl CYIIECTBEHHBIE OIMMOKH, TIIOKa3aBIIHE, YTO OOyJaromIuics He o0namaer
00s13aTeNbHBIMU YMEHHSAMH I10 JaHHOW TeME B TIOJTHOI Mepe

Owmmbka, nosmopsiowasics 6 00HOU pabome HECKONbKO pa3, paccMaTpuBaeTcs Kak OfHa
ommbOka. 3a opgozpagpuueckue ownbky oneHka He cHrxkaercs. OHAaKO OMMOKY B HAITUCAHUU
MaTEeMaTHYECKUX TEPMHHOB, y)K€ BCTPEYABIIHMXCS MIKOJBHHKAM, JODKHBI YYHTBHIBATHCS Kak
HEJ04eTHl B paboTe.

[Ipu onieHKe MUCHbMEHHBIX paboT 10 MaTeMaTUKE PA3INYAIOT epyobie ouUOKY, Heepyoble OuuoKu
U Hedouemnl.



prﬁble OLIHOKH — OHII/I6KI/I, IMOKa3bIBAIOIINE, YTO YUCHUK HEC YCBOUJI BOIIPOCHI U3YYCHHBIX TCM,
OTHECCHHBIX K YHCITY 00s13aTETLHBIX A1 YCBOCHHA BCEMHU YYCHUKAMMU. HaanMep: CJIOKCHUCEC,
BbIYUTAHUEC, YMHOXKCHHUEC U JACICHUC 4YHCCII, HC3HAHUC OCHOBHBLIX (bOpMy.]'[, npaBUJI U HCYMCHUC UX
MNPUMCHATHb, HE3HAHNUEC MMPUCMOB PCHICHHUA 3a4a4, aHAJIOTMYHBIX PAHCC U3YUCHHBIM.

Ipumeuanue. Eciu rpy0as ommOka BcTpedaercs B paboTe TOIBKO B OJHOM Clydae M3 HECKOJIbKUX
AQHAJIOTHYHBIX, TO MIPH OLIEHKE PabOTHl OHA MOXKET OBITh MPUPaBHEHA K HErPyOOid.

Herpy0bie omndku — ommOKy, CBS3aHHBIE ¢ HEAOCTATOYHO TMOJHBIM YCBOGHHEM TEKYILETO
y4eOHOro Marepuana, He BIIOJIHE TOYHO C(OPMYIMPOBAHHBIM BOMPOC WM MOSCHEHUE NIPU PEIICHUH
3a/1a4, HETOYHOCTH IPH BBHIIOJTHEHUH T€OMETPUYECKUX MTOCTPOEHUH U T.1I.

HemoyeramMu CUMTArOTCS HEPALMOHAIBHBIE 3alMCU IPU BBIYUCIECHUSX, HEPALMOHAJIBHbBIE
MIPHEMbI BEIYUCIICHUH, IPpeoOpa3oBaHuil U peleHni 3a/1a4, HeOpEeKHOE BHITIOJTHEHHE YEPTEKEH U CXEM,
MOrPeIHOCTH B (YOPMYJIMPOBKE TIOSICHEHUH WM OTBETa B 3ajaue, HETOCTATKH PaOOThI, BHI3BAHHEIE
HEJIOCTaTOYHBIM BHUMaHHEeM ydamuxcd. Hampumep: HemoimHoe COKpalleHHe ApoOH, MPOIMYyCK
HAMMEHOBAHUI, IPOITYCK YUCEN B IPOMEXYTOUHBIX 3aIUCSX, TIEPeCTaHOBKA U (P MPH 3aIluCcH YKCel,
OMOKH, OMyIIEHHBIE IPY NIEPENICHIBAHUH H T.II.

YuuTenb MOXKET MOBBICUTH OTMETKY 3a OPUTHHAJIBHEIA OTBET Ha BOMPOC WM OPUTHHAIBHOE
pellIeHue 3a/1a4M, KOTOPbIE CBUICTEIBCTBYIOT O BRLICOKOM MaTeMaTHYECKOM Pa3BUTHH 00yUarOIIerocs;
3a perieHue Oojiee CIIOKHOM 3ajauyd WM OTBET Ha 00Jiee CIOKHBIM BOMPOC, IPEAJI0KEHHBIC
00yJaromeMycst JOIOTHUTEIHHO ITOCTIE BRIMIOTHEHHS UM KaKUX-JTH00 APYTUX 3aaHui.

2.0ueHKAa YCTHBIX 0TBETOB 00Y4aIOIIMXCSl M0 TeOMeTPHH

OTBeT OLIEHUBACTCH OTMETKOH «5)», eCJIM VICHHK:

® T[IOJJHO pPAcKpbUl COJEp)KaHWE MaTepuasa B OOBEMe, MHPEIXyCMOTPEHHOM IpOTrpaMMOH U
YIeOHUKOM;

® M3JIOKWJI MaTepHaj TPAMOTHBIM S3bIKOM, TOYHO HCTIONB3YSI MAaTEMATHUECKYIO TEPMHUHOIOTHIO U
CHMBOJIHKY, B OTPE/IeICHHOM JIOTHYECKOH MOCIIeI0BATEIbHOCTH;

® TIPAaBWIIGHO BBITOIHUI PUCYHKH, YEPTEXH, IPaMKi, COMMYyTCTBYIOIINE OTBETY;
MI0Ka3aJI YMEHHE WILTIOCTPHPOBATh TEOPHIO KOHKPETHBIMU NPHMEpaMH, IPUMEHSATh €€ B HOBOH
CHTYaIlMH TIPH BBHITIOJIHEHUH MPAKTHIECKOTO 33 1aH¥s;

® T[PONEMOHCTPHPOBAN  3HAHME TEOPHHM  paHEe  H3YyYCHHBIX  COMYTCTBYIOIIMX  TEM,
cOopMHPOBAHHOCTD H YCTOWYMBOCTH UCIIONB3YEMBIX IIPH OTBETE YMEHHI M HABHIKOB;

® OTBEYAJ CAMOCTOSITENHHO, 0€3 HAaBOASAIINX BOIPOCOB YUHUTEIIS;

Bozmoorcnvl 00na — 06e Hemounocmu npu oceeujeruu 6mMopoCcCmeneHHblx 60npocoe6 Uil 6 ebzmadkax,
Komopble YYeHUK JIecKO ucnpaeujl nocjie 3amedanust y4umels.

OTBeT OIEHUBACTCH OTMETKOH «4», €CJHU VIOBJETBOPSAET B OCHOBHOM

TPeOOBAHMSIM HA OLIEHKY «5», HO PU 3TOM MMeEET OAMH U3 HEJOCTATKOB:

® B M3JIOKEHUU JIOTYIIEHBI HEOOJbINME TPOOEITH, He NCKa3UBIIIEe MATEMATHUECKOE COep KaHHE
OTBETA;

e JONYIIEHBl OJWH — JBa HEJOYETa MPU OCBELUIEHWUM OCHOBHOTO COJIEpKaHUS OTBETa,
HCIIPaBJICHHBIC NTOCTIC 3aMEUaHUs YUUTENS;



¢ JOIIYIICHBI omunOKa uiu 6ojee JABYX HEAOYCTOB IIPHU OCBCUHICHHUU BTOPOCTCIICHHBIX BOIIPOCOB
WJIM B BBIKJIaJIKaX, JICTKO UCIIPABJICHHBIC ITOCJIC 3aMCYaHUA YYUTCIIA.

Or™MeTKAa «3» CTABUTCH B CJACAVIOIMX CAVUAAX:

HEIOJTHO PACKPBITO COIepKaHKe MaTepuana (ConepKaHue U3JI0KeHO (pparMeHTapHo, He Beeraa
MOCIIEA0BATENBHO), HO TIOKa3aHO 00lee TOHMMAaHUe BOIIPOCa U MPOAESMOHCTPUPOBAHBI YMEH U,
JOCTaTOYHBIE JJIsl YCBOCHHSI NPOrpaMMHOro marepuana (ompeneneHbl «TpeOOBaHUSMH K
MaTeMaTHYECKOM MOArOTOBKE 00YYaIOIINXCS» B HACTOSIIEH TPOrpaMMe 1o MaTeMaTHKe);
WMENNCh 3aTPyJHCHUS WM JONMYyHIeHbl OMIMOKKM B  ONpPEACICHUM MaTeMaTHYeCKOH
TEPMHUHOJIOTHH, YepTeXaX, BBHIKIAAKAaX, HCIPABICHHBIE TIOCIE HECKONBKUX HaBOMASIINX
BOIIPOCOB YUHTENS;

YYEHHK HE€ CHpaBWJICA C TNPUMEHEHHWEM TEOpUHM B HOBOW CHUTYyalldd IPH BHITOJHEHUH
MPAKTUYECKOT'0 3a1aHHs1, HO BBITIOJIHWII 33JIaHuUs 00513aTENLHOTO YPOBHS CJIOXKHOCTH 110 TAHHOM
TEME;

P JOCTaTOYHOM 3HAHWM TEOPETHUYECKOTr0 MaTepuajia BbISIBIEHA HEIOCTaTOYHAs
c(OpPMHUPOBAHHOCTH OCHOBHBIX YMEHHH 1 HaBBIKOB.

OT™MeTKA «2» CTABUTCH B CJACIVIOIMX CAVUATAX:

HE PacKpbITO OCHOBHOE COZIep)kaHue yueOHOro MaTepuana;

00Hapy)KEHO HE3HAHUE YUYCHUKOM OOJIBIICH HIM HanOoJIee BAYKHOW YaCcTH yueOHOro MaTepHaa;
JOOIMYyHICHbI OH_II/I6KI/I B OIIPEACICHUN HOHS[TI/Iﬁ, IIpu HMCIIOJIb30BaHUN MaTeMaTHYECKOU
TCPMHUHOJIIOIMH, B pPUCYHKaX, YCPTECKaAX UIIN rpa(bm(ax, B BBIKJIaZIKaX, KOTOPbIC HE UCIIPABJICHLI
10CJIE€ HECKOJIBKMX HABOJAIIMX BOIPOCOB YUUTEINS.

I'pyObLIMH CUHTAIOTCS OIIMOKH:

HE3HAHHWE OMPEEICHNUS OCHOBHBIX IMOHATHIA, 3aKOHOB, MPABUJI, OCHOBHBIX ITOJIOKEHHH TCOPHH,
He3HaHue POpPMYII, OOIICTPHHITHIX CUMBOJIOB 0003HAYCHU BEIMYUH, SAMHUILL UX U3MEPEHUS;
He3HAHWE HAMMEHOBAaHUMN SIUHUI] H3MEPCHHUS,

HEYMEHUE BBIJICIIUTh B OTBETE IIABHOE;

HEYMEHUE TIPUMEHSTH 3HAHUS, AITOPUTMBI JIJISl pEIICHUS 337134,

HEyMEHHE JIeTaTh BRIBOJBI U 000OIIEHUS;

HEYMEHHE YNUTATh U CTPOUTH TpaduKy;

HEYMEHHE TI0JIb30BAThCS TIEPBOMCTOUHIKAMH, YICOHUKOM U CIIPABOYHUKAMH;

[IOTEPS] KOPHS MJIM COXPaHCHHE IIOCTOPOHHEr0 KOPHS;

orOpaceiBaHue 0e3 OOBSICHEHUH OHOTO U3 HUX;

PaBHO3HAYHBIC UM ONIHOKHY;

BBIUHCIIUTEILHBIE OIIMOKH, €CIIM OHM HE SIBJIAIOTCS OIIHUCKOM;

JIOTHYECKUE OLINOKH.

K HerpyObIM o1IHOKaM CJIeIYeT OTHECTH:

® HETOYHOCTH POPMYIHPOBOK, ONIPEAETICHUHN, TIOHATHH, TEOpUi, BEI3BaHHAS HETIOTHOTON OXBaTa
OCHOBHBIX TIPH3HAKOB ONPEAEISIEMOr0 MOHATHS WIM 3aMEHOHW OAHOTO - ABYX H3 3THX
MIPU3HAKOB BTOPOCTEIIEHHBIMH;

® HETOYHOCTb Ipaduka;

® HEpaLWOHAIBHBIA METOJ PEeLIeHUs 3aJaud WM HEIOCTaTOYHO NPOIyMAaHHBIH IJIaH OTBETa
(HapyIIeHHE JIOTUKH, TTIOIMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMN);

e HEpaLUOHAIbHBIE METOABI Pa0OTHI CO CIIPABOYHOM M APYTOil TUTEPaTypoii;

e HEyMEHHE pellaTh 3a7a4yy, BBIIOIHITh 3a1aHus B 00IEM BH/IE.

Henoueramu ABJIAIOTCH:

® HCpAallMOHAJIbHBIC ITPUCMbI BBIYHMCIICHUH B npe06pa30BaHm7I;



e HeOpPEIKHOE BBIMTOJTHEHHUE 3alUCEH, YepTexKeH, cXxeM, TpaduKoB

3ayeTr MOXKET NPEAYCMOTPETh TpPU YpPOBHS 3HAHWN, YMEHUN U HaBBIKOB:

99 66 CXLIN13 99 ¢

“yIOBJIIETBOPHUTENLHBIN, “XOpOMHI”’, “OTIMYHBIA WA Ba OBHS:“3auer”, “He3auer’.
y b 2 2

[Ipu BeIMOTHEHNH PabOTHl B (hopMe TECTHPOBAHMSI OTMETKA MOXET OBITh He 5-0aibHOi,
MHOTO0ATBHOW B 3aBUCIMOCTH OT YPOBHS 3HaHH, TPEOYEMbIX B OTBETE KaXKJIOr0 BOIPOCa.

Kputepun TecToBBIX paboT B 0011e00pa3oBaTENbHBIX KIaccax:

- 0% - 40% —"2"
- 41% - 60% —"3"
- 61% - 80% —"4";

- 81% -100% —"5".
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