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HOACHUTEJIBHAA 3AIIMCKA

['eomeTpus sBIsIeTCS OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETO 0OIIEro
oOpa3oBaHus, TaK KaK OOECIEYMBAET BO3MOXXHOCTb W3YUYCHHS JUCHUIUIUH
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockOBKY JTOTHYECKOE MBITIUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yYarOIIIUMHUCS
MOHATHUHHBIX OCHOB TEOMETPHH, IPH JOKA3aTEeIhCTBE TEOPEM M IOCTPOCHUHU
IIEMTOYKH JIOTUYECKUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 3a/1a9, YMCHHE
BBIIBUTATh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIOIB3YIOTCA TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DHU3UYCCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl yaeOHOTO Kypca «I eomeTpus» Ha yriay0iaéHHOM
YPOBHE — Pa3BUTHE HHIUBUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YUCHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TIpeAMEeTHOH oOynactn «MaTtemaTuka W
nH(pOpMAaTHKa» Yepe3 o0ecreuyeHue BO3MOKHOCTH MTPUOOPETCHUS U UCTIOIb30BaHUS
0oJiee TITyOOKMX TeOMETPUYECKUX 3HAHUW U JCHCTBUH, CIIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIUMBIX JIJISl YCTICIIHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
MCIOJIb30BAHUEM MAaTEMATHUKH.

[IpuopuTeTHBRIMU 3aja4yaMu Kypca TEOMETpHH Ha YriayOJ€HHOM YpOBHE,
PACHIUPSIOMIMMH U YCHIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacuiipeHre MpeCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopMupoBaHUE OCO3HAHUS B3aUMOCBS3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHue MPEICTABICHUS O TMPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHEUIINX MAaTeMATHYCCKUX MOJIEIAX, MO3BOJSIONIMX ONMUCHIBATh M HM3y4aTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arlrapara 1mo pas3aeity
«CrepeomeTpus» yueOHOT0 Kypca reOMETpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH MTOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAaHHUE TEOPEM,
dbopMynT U yMEHHE HX NMPUMEHSATH, YMEHHS JOKa3bIBaTh TECOPEMBbI M HaXOJUTh
HECTaHIapTHHIC CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclio3HaBaTh HA YEPTEKaX, MOACISIX U B PeabHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJIENH;

dbopMupoBaHue TMOHUMAHHUS BO3MOXKHOCTH AaKCHOMATHYECKOTO ITOCTPOCHHMS
MaTeMaTHYeCKUX TEeOpui, (POopMHpOBaHWE IMOHHMAHUS POJTM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIQJCTh METOJAAMH JOKa3aTEIbCTB M aJTOPUTMOB
pelIeHus, yMEHUS UX IPUMEHSTh, IIPOBOJIUTH JI0KAa3aTEIbHbBIC PACCYKICHHUS B XOJIC
peIIeHUs CTePEOMETPUYCCKUX 3ajad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHUEM,
dbopMupoOBaHUE TPEACTABICHUS O HEOOXOOUMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIETYKTUBHBIX PACCYXIACHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dopMupoBaHue (YHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'C€OMETPHH:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEANTBHBIX CHUTYAIlUd, HCCICIOBAHUS TOCTPOSHHBIX MOJIEIEH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «[IpsgMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BHKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMHUY, PEICBAaHTHBIMHA IT'€OMETPUHN Ha YTiyOaEéHHOM ypoBHE oOyueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpP)KaTEIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHHMHM  pachpeiensierca He  TOJNbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MIPUHIIMIHAIBHBIM BOMPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4YaIOUIUXCsl, PACIIUPSISL U YIIIyOJIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30oBaTENbHBIX MpOTpaMM, OOECHeYUTh YIriyOJIEHHOE
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 poheccroHaTbHBIM 00pPa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuielbHble W CKpelIMBaromuecs npsMble. [Ipu3HaKu CKpelMBarOIIUXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOICTBa MapajuIeIbHOIO MNpoeKTHpoBaHusa. M3obpakeHnue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (PUTypbl Ha IJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEopeMa O MpsSMOM
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYIIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHIUKYISApaXx.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa MJIOCKUX YTII0B MHOTOTPaHHOTO yriia. CBOKMCTBA MJIOCKUX U ABYIPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsSAMOYTroJbHBIN NTapaUICIEINUIE] U €r0 CBOKCTBa. KpaTuaitmue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupamuia, IpaBuiIbHAsA U yCEUEHHAs
nupamusibl. CBolicTBa pébep © OOKOBBIX TpaHel MNPaBWIbHOM MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAHHUKH: IPaBWJIbHAS MpHU3Ma M NpaBWIbHAs MHPAMUIA,



MpaBUJIbHAs TPEYTOJIbHASI TUPaMUAA U IPaBUIbHBINA TeTpasap, KyO. [IpeactaBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

BbrunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pE&Opa, JuaroHaiad, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJI0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH psiMOM ipu3Mbl. [ nomans
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B NOPOCTPAHCTBE. IJIEMEHTBl CHUMMETPUM  INPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA ClIOXKEHUsI BEKTOpOoB. CBOWCTBA YMHOKEHUSI BEKTOpPA Ha YHCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsI3p MEXAYy KOOpAMHATAaMU BEKTOpa H
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass TOBEPXHOCTh, oOOpasyroniue TmoBepxHOCTed. Tema BpamieHUs:
IWIHHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacronoxkeHue cepsol
U TUTOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHne Ten BpallcHHUS Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CuMmmeTpus chepbl U mapa.

O0béMm. OcHoBHBIE CcBoOWicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIGHOTO Mapaiesienuneaa 1 cieactsuss u3 He€. OO0bEM TpsMol U
HAKJIOHHOM TPW3MBI, IIWIMHIPA, MUPAMHIbI U KoHyca. OO0BEM mapa W mapoBOTO
CETMEHTA.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. [Ipu3ma, BrmcaHHas B
WIMHIpP, OINHCaHHAs OKoJo IwimHapa. Ilepeceyenme cdepsl W mapa ¢
wiockocThio. Kacanme mrapa u cdepsl miockocThio. [ToHSATHE MHOrOrpaHHHKA,
OIMCAHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHHK WU TEJO
BpaIleHusI.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4dacTei.
[logobue B mnpoctpancTBe. OTHOIIEHHE O0O0BEMOB, IIIOMIAZCH MOBEPXHOCTEN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
MJIOCKOCTH C UCIIOIB30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IMIHHAPA
(mapayiyieIbHO ¥ MEPHEHAMKYISIPHO OCH), CEUEeHHS KOHyca (IMapalulesibHbIe
OCHOBAHHUIO U MIPOXOASAIINE YepPe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIEJ0B, METOJI BHYTPEHHEr0 MPOEKTUPOBAHMSI, METOJI TIEpeHoca
CEKYILIEeH MIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanuu Hajl BeKTopamu. BekTopHoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosnpHas cuctema
KoopauHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznmoskeHue BeKTOpa IO
6asucy. KoopamHaTHO-BEKTOPHBINA METO/ TIPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEGHWM. Bujsl JBWXKEHUIN: TapauieNbHBIA TEPEHOC,
IIEHTpaJbHasl CHUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, IOBOPOT BOKPYT TMPSIMOIA.
[IpeobpazoBanus momoo6us. [Ipsamas u cepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMN 00YyJaIOIIEeT0oCsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IrpaXJIaHCKOTO  obOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMM HMHCTUTYTAMU B COOTBETCTBUM C HUX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKONW MaTEMaTHKH, [IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTEeMaTUYECKOM IITKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO0 MOBEICHHUS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33124, PEIICHUH, pacCyKIESHUM, BOCTIPUUMUYHUBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUM U
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIOOUS, HHTEpEC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO W



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLUAIbHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY’KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM NESITEILHOCTH, 3TANOB €€ PA3BUTHS U 3HAUMMOCTHU
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHBbIC Yy4eOHbIE NeCTBUS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHI TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPABHEHUS, KPUTEPUH MPOBOJANMOTO aHAJIN3A,

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEYHUS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BRIOWPATh HAanOO0JIee MOIXO AN C YIETOM CaMOCTOATEIEHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOPMUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, MIPOLIECCAMH;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
NPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH MH(OPMAIIUIO PA3IMYHBIX BUIOB U (POopM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIe YUeOHbIe AeiCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHbIN MHTE/VICKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTh TMPH PEIICHUU 3aJ1a4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JOCTIKEHUS WJIM HEJIOCTI)KCHHS PE3yJbTaTOB JIEATCILHOCTH, HAXOAUTh OIIHUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JEATEIBPHOCTH, TUTAHMPOBATh OPraHU3aIMI0 COBMECTHOH pPa0OOTHI, pachpeneisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh PabOThI U KOOPIUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

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

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTIOI'PAaHHHUKOB (TMpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTrOHAIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITIOJIHATh U300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

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

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

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

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJTUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTEeMaTH4YEeCKUX 3a7ad IOBBIIMIEHHOIO M BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay;

e WU3BJEKaTh, NPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, MpeJICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJEINPOBATh pEalbHbIE CUTyallud Ha S3bIKE TCOMETPHH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MpEJACTaBICHUS 00 OCHOBHBIX 3Tallax pPAa3BUTHSA TEOMETPHHM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHITUSMHU, CBSI3AHHBIMU C TE€JIAMH BPAILCHUS: [WIHHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M T BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITH OTIEPAIIMU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh reOMETPUUECKHUE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUH;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MOA00US;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJAbl IOCTPOCHUSI CEYEHUW: METOJ CIIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOM (hopMme;

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

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHSTH MTOJTYYEHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATh, AHAJIM3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCITOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
JuekTponHble (HudpoBbie) | JleATeJbHOCTH YYUTENS B
Ne HanmeHoBaHMe pa3je/ioB U
KOHTpOJIbeIe 06p330BaTeJ'[I)H])Ie PeCYypChI COOTBETCTBHH C
n/n TeM NMPOrpamMMblI Bcero .
padoThI NMPorpaMMoi BOCIIMTAHUS
https://resh.edu.ru/subject/less | IlpuBnedenue BHUMAaHUS
1 BBenenue B ctepeoMeTpuio 23 1 on/4756/ [ITKOJIGHUKOB K I[EHHOCTHOMY
aCIeKTy U3y4aeMbIX Ha YPOKax
http://geometry2006.narod.ru/ | TBJICHAH (opranmuzanus
- aboThl  OOydaroImUXcsi  C
B3auMHOE PacroyioKeHHe Lessons/10-11/5a.pptx P ODYyHatot
2 DSMEX B TID0CThAHCTEE 6 1 http://geometry2006.narod.ru/ | MOJTy4aeMou Ha  ypOKe
p poctp Lessons/10-11/5b.pptx COIMAaIIbHO 3HAYNMOU
uH(popmanuen -
. WHUIUUPOBAHUE ee
TlapanIesHOCTb IPSMBIX http://geometry2006.narod.ru/L ofic S SLCKASEIBAHIS
3 N 8 essons/10-11/7a.pptx YKI )
IJIOCKOCTCH B IIPOCTPAHCTBEC yYalMMHUCs CBOET0 MHEHUS T10
_ €e TIOBO/Ty, BRIPAOOTKH CBOETO
TlepreH MKy IAPHOCTS MPAMBIX H http://geometry2006.narod.ru/L K Helf OTHOMICHHS);
4 L 25 essons/10-11/8b.pptx
IJIOCKOCTEH B MPOCTPAHCTBE Hcnonb3oBanue
BOCIIUTATEIbHBIX
http://geometry2006.narod.ru/L | go3moskHOCTEH COIepIKAHUS
5 VYTIIBl U pacCTOSIHUS 16 1 essons/10-11/16a.pptx y4eBHOTO npeMera
(memoHCTpanus JETSIM
6 MHOTOrpAHHUKH 7 1 http://geometry2006.narod.ru/L | mpumepoB  OTBETCTBEHHOTO,
essons/10-11/24.pptx IPAXKTAHCKOTO HOBEJICHMUS,
7 BeKTOPHI B POCTPAHCTEE 12 http://geometry2006.narod.ru/ | IPOSIBJICHHS YEIIOBEKOJIIOOUS
Lessons/10-11/9a.pptx U J100pOCepACYHOCTH, Yepe3
nox0op  COOTBETCTBYIOIIUX
ToBTopete, 0GoGIEHHE 1 https://resh.edu.ru/subject/less | TEKCTOB AJs YTCHMS, 3aJa49 s
8 5 2 on/4756/ pelieHus, poOIeMHBIX

CHCTEeMaTHu3allus 3HaHUuH

CUTyalluid Ui OOCYKICHHUS B
KJacce);



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/

IIpumeHeHue Ha yYpOKe
MHTEPAKTUBHBIX (popM paboThI
oOyuaromuxcst  (IpoBeAEHUE
MHTEJUICKTYaIbHBIX urp,
CTHUMYJTUPYIOIIHNX
MO3HABATEIBHYIO MOTHBAIIHIO
IIKOJIBHUKOB; JICKYCCHIA,
opra"usanus rpynIoBOH
paboThl WK paboThI B Iapax);
MoTuBarwst S5pyIupoBaHHBIX

VUaIIXCcs HaJl UX
HEYCIICBAIOIUMH
OJTHOKJIaCCHUKAMU
(opranmzanus
HACTAaBHHUYECTBA, JAIOIIETO
IIKOJBHUKAM COLIMAILHO
3HAYHUMBIN OTIBIT
COTPY/JHHYECTBA ¥ B3aMMHOU
TTOMOTIIH)

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




11 KVIACC

DJIeKTPOHHbIE JeSITeIbHOCTDh YUUTEJIS
HaumeHoBaHue pa3aeioB u (uudposbie) B COOTBETCTBHUH C
Ne i/ KonTtpoJbHbie .
TeM MPOrpaMmbl Bcero 6 oOpa3zoBaTte/ibHbIE nporpamMmmoii
200ThI
p pecypchl BOCIIUTAaHUA
https://resh.edu.ru/ [IpuBneyenne  BHUMAHUS
1 AHaIUTHYECKAs] TEOMETPUS 15 1 o
https://ege.fipi.ru/bank/ IIKOJIbHUKOB K
[ToBTOpEeHue, 0600IICHNE U https://resh.edu.ru/ [ICHHOCTHOMY acmeKTy
2 . 15 1 - U3y4aeMbIX Ha  ypoKax
CHCTEeMaTH3aIus 3HaHUH https://ege.fipi.ru/bank/ o
SBJICHUI (opranuzanus
. https://resh.edu.ru
3 O0BEM MHOTOTpAaHHUKA 17 1 ps:// o / paboThI ofiyqafomnxcs[ ¢
https://ege.fipi.ru/bank/ MoJlydyaeMol  Ha  ypoOKe
https://resh.edu.ru/ CoNHaBHO 3HAYUMOH
4 Tena Bpamenust 24 1 % -
p https://ege.fipi.ru/bank/ nHpopmarei
WHUIIMUPOBAHHE ee
5 [nomany moBepXHOCTU U 9 1 https://resh.edu.ru/ o6CyKIeHHs,
00BEMBI KPYTIIBIX TEI https://ege.fipi.ru/bank/ BBICKA3bIBAHUS YYALIUMHUCS
BIDKEHUS
https://ege.fipi.ru/bank/ HOBOvI[y, BBIPAOOTKH CBOETO
K HEW OTHOIIICHMS);
https.//res.h..edu.ru/ Mo Tb30BAHME
https://ege.fipi.ru/bank/ BOCIMTATENLHEIX
BO3MOYKHOCTEHN
CoICpIKaHUS y4eOHOTO
npeaMmera  (IeMOHCTpaus
7 [ToBTOpEeHUE, 0000IICHNE 1 17 5 TeTsIM HPHMEpOB
CUCTEMaTu3alusa 3HAHUU OTBETCTBEHHOTO,
IPAXKJIAHCKOTO TOBEICHHUS,
MPOSIBICHUS
YeJIOBEKOJIIOOHUS n

JI00pOCEepACYHOCTH, uepes3
oJI00p COOTBETCTBYIOIIUX



https://ege.fipi.ru/bank/

TEKCTOB [yl YTEHUSs, 3ajay
JUISL peLIeHM s, TPOOIEMHBIX
cUTyalui s 00CyKICHUS
B KJ1acce);

IIpumeHeHnne Ha  ypoke

MHTEPAKTUBHBIX dopm
paboThl 00yyarouxcs
(nmpoBeneHue
WHTEJUIEKTYaIbHBIX  WTP,
CTHUMYJTUPYIOIIHX
M03HABATEIHHYIO

MOTHBAIIAIO IIIKOJIEHUKOB;
JIMCKYCCUW,  OpraHu3aius
rpynmnoBoi  paboTbl WM
paboThI B apax);
MoTuBamus

SPYIUPOBAHHBIX YUAITUXCS
HaJI UX HEYCIICBAIOIIUMHU
OJTHOKJIACCHUKAMU
(opranmuzanus
HACTaBHUYECTBA, JIAIOIICTO
HIKOJIbHUKAM COIIMABHO
3HAYUMBIH OTIBIT
COTPY/ZIHUYECTBA U
B3aMMHOW TIOMOII[H)

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoaunuyecTBo 4acoB

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Henens
Ne POBEICHUS
n/ | Tema ypoka
yp KonTpo Hpak
n THYE
JbHbIE
Bcero CKHe
padot
pabo
bl
ThI
OCHOBHBIC TIpaBUJIa U300PAKCHUS HAa PUCYHKE https://resh.edu.ru/subject/lesson/4756/
IJI0CKOCTH, MapaJIEbHBIX MPSIMBIX (OTPE3KOB), 1 1
CepeIMHBI OTPE3Ka
https://resh.edu.ru/subject/lesson/4756/
[ToHsITHS CTEpEOMETPUN: TOYKA, TIpsMasi,
IUIOCKOCTh, MPOCTPaHcTBO. OCHOBHBIEC MpaBHUIIa http://metodisty.ru/m/files/view/prezentaciya_d
1300pakeHUs Ha PUCYHKE TIOCKOCTH, 1 1 lya_sozdaniya_motivacii_k_teme_-
mapajuIe/IbHBIX MPAMBIX (OTPE3KOB), CEPEIUHBI izobrazhenie_prostanstvennyh_figur_na_plosk
oTpe3ka osti
[TonsTHS: TIEpeceKaroruecs MIOCKOCTH, https://resh.edu.ru/subject/lesson/4756/
MIEPECEKAIOIIUECS MPsAMAs U IIOCKOCTB; 1 1
MOJTyITPOCTPAHCTBO
[TonsTHA: IEepeceKaroImuecs MI0CKOCTH, http://geometry2006.narod.ru/Lessons/10-
MepeCceKaIIMUecs MpsiMas U IUIOCKOCTb; 1 2 11/3b.pptx
MOJTYITPOCTPAHCTBO
MHororpaHHUKH, 1300paKeHne MPOCTEHIINX http://geometry2006.narod.ru/Lessons/10-
MIPOCTPAHCTBEHHBIX (DPUTYP, HECYIIECTBYIOIIHUX 1 2 11/3a.pptx

00BEKTOB



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx

http://geometry2006.narod.ru/Lessons/10-
11/14d.pptx

MHororpaHHUKH, U300pa’keHNe MPOCTEUITINX

http://geometry2006.narod.ru/Lessons/10-

6 MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIHX 11/3c.pptx

00BEKTOB
http://geometry2006.narod.ru/Lessons/10-
AKCHOMBI CTEPEOMETPHUH U TIEPBBIC CIICJACTBHS U3

7 11/1.pptx

HUX
http://geometry2006.narod.ru/Lessons/10-
AKCHOMBI CTEPEOMETPHUH U MEPBBIC CIICJACTBHS U3

8 11/2.pptx
HUX
AKCHOMBI CTEPEOMETPHUH U MIEPBBIC CIICACTBHS U3 http://geometry2006.narod.ru/Lessons/10-

9 Hux. CriocoObl 3a1aHUs MPSAMBIX U IJIOCKOCTEHN B 11/1.pptx
npocTtpancTtBe. O603HAUYCHUSI IPSMBIX
IIJIOCKOCTEMN
N300paskeHue ceueHuil mipaMu/ipl, Kyoa u https://resh.edu.ru/subject/lesson/4912/
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peopa.

10 N300paskeHue nepeceuyeHust moTydeHHBIX http://metodisty.ru/m/files/view/zadachi_na_po
II0CKOCTEl. PackpamuBaHme moCTPOCHHBIX stroenie_sechenii_mnogogrannikov
CCUCHHI Pa3HBIMU IIBETAMHU
N300paskeHue ceueHuil mipaMu/ipl, Kyoa u https://resh.edu.ru/subject/lesson/4912/
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux péopa.

11 N3obpaxenune nepeceueHus moaydeHHbIX
TUIOCKOCTEH. PackpammBaHue NOCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU
N300pakenue ceueHuit mupaMuipl, Kyoa u https://resh.edu.ru/subject/lesson/4912/
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peéopa. \

12 N300pakeHue nepeceveHus moTydeHHbBIX
TIocKocTel. PackpammBaHue moCTpOSHHBIX
CCUCHHI Pa3HBIMU IIBETAMU

13 N306pakenue ceueHuil nmupaMuipl, Kyoa u https://resh.edu.ru/subject/lesson/4912/

IIPU3MBI, KOTOpBIE IIPOXOJIAT Yepe3 ux peéopa.



http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/

N300paxkeHue nmepeceueHus MoIydeHHBIX
IJIOCKOCTEN. PackpamnmBaHye oCTpOESHHbBIX
CEYCHMM pPa3HbIMM LIBETAaMU

http://geometry2006.narod.ru/Lessons/10-

14 MeTo1 ciieIoB JUIsl TIOCTPOSHUS CCUSHU N 11/14d.pptx
. http://geometry2006.narod.ru/Lessons/10-

15 MGT?H CIIENI0B JUIsl OCTPOCHIS CCHCHHH. § 11/15b.DDEX

CBoiicTBa nepeceueHmi MPSIMBIX U III0CKOCTEH 2=/290-pIX

. http://geometry2006.narod.ru/Lessons/10-

16 MGT?H CIIEZI0B JUIsl OCTPOCHIS CCHCHHH. § 11/15¢.potx

CBoiicTBa nepeceueHui MPSIMBIX U III0CKOCTEH 2/29C.PPX

[Toctpoenue ceueHuit B mupamue, Kyoe mo Tpém http://geometry2006.narod.ru/Lessons/10-
17 ToukaM Ha p&opax. Co3aHre BEBIHOCHBIX YePTEkKEH 11/15d.pptx

Y 3aIMCh [IarOB MOCTPOCHHUSI

[TocTpoeHue ceueHuii B mupamue, Kyoe mo Tpém http://geometry2006.narod.ru/Lessons/10-
18 ToukaM Ha p&opax. Co3maHne BEIHOCHBIX YePTEKEH 11/15e.pptx

1 3aIKCh IIaroB MOCTPOCHUS

[TocTpoeHue ceueHuit B mupamue, Kyoe mo Tpém http://geometry2006.narod.ru/L essons/10-
19 ToukaM Ha p&opax. Co3aHne BBIHOCHBIX YePTEKEH 11/15e.pptx

1 3aIKCh IIaroB MOCTPOCHUS

[TocTpoenue ceueHui B mupamue, Kyoe rmo Tpém http://geometry2006.narod.ru/Lessons/10-
20 ToukaM Ha p&opax. Co3aHne BBIHOCHBIX YePTEKEH 11/15e.pptx

1 3aIUCh IIaroB MOCTPOCHUS

[ToBTOpenue mnanumetpuu: Teopema o
21 MPOIOPIMOHAIBHBIX OTpe3kax. [Tomobue https://shkolkovo.net/theory/19

TPEYroJILHUKOB

Hostopenne nuannmerpun: Teopema Menenas. https://foxford.ru/wiki/matematika/teorema-
22 PacyeTthl B ceueHUAX HA BHIHOCHBIX YEPTEKAX. menelaya

HcTopus pa3BUTHS TNIAHUMETPUU U CTEPEOMETPUHI
23 KonTponpHas paboTa "AKCHOMBI CTEPEOMETPHH.

Ceuenug"



http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

B3anMHoOe pacnosiokeHue npsiMbIX B
npocTpancTBe. CKpeluBaomuecs npsimMbie.

http://geometry2006.narod.ru/Lessons/10-
11/5a.pptx

24 I 8 http://geometry2006.narod.ru/Lessons/10-
PU3HAKH CKPEIIMBAIOIINXCS TPSIMBIX. 11/5b pDix
[TapamiensHbIe PSMBIC B TPOCTPAHCTBE 22120.DRIX
Teopema 0 CyIIeCTBOBAaHUU U €JMHCTBEHHOCTH https://resh.edu.ru/subject/lesson/6065/conspect
NPSMOY TTAPAJIICILHON TaHHOW TPSMOH, 1125650/
25 MIPOXOJIAMICH Yepe3 TOYKY IPOCTPAHCTBA U HE 9
JIe)KaIlle Ha JaHHOM psiMou. Jlemma o
MIePECCUCHHUH MAPAIIICITBHBIX MPSMBIX IIOCKOCTHIO
. https://interneturok.ru/lesson/geometry/10-
[TapamiensHOCTH TpeX MpsIMBIX. Teopema o Tpéx .
26 MapajuieIbHbIX MPSMBIX. Teopema o 9 klass/para_lIelnost-pryamyh-l-
CKpEIMBAIONIIXCA PAMBIX ploskostej/parallelnye-pryamye-v-prostranstve-
parallelnost-treh-pryamyh
[MapannensHoe mpoekTrpoBanre. OCHOBHBIC http://metodisty.ru/m/files/view/ugol_mezhdu
97 CBOWCTBA MapajIeIbHOTO MPOEKTHPOBAHUSL. 9 pryamoi_i_ploskostju
N3obpaxenue pa3Hbix GUryp B mapamuieabHON
MIPOEKITUH
LentpanpHas mpoeknus. Yo ¢ http://metodisty.ru/m/files/view/ugol_mezhdu
28 COHAMPAaBJICHHBIMUA CTOPOHAMH. YTOJ MEKIY 10 skrechivajuchimisya_pryamymi_2013 01 20
PSIMBIMH
3a/1a4M Ha JOKa3aTelIbCTBO U UCCIEN0BaHUE, http://metodisty.ru/m/files/view/rasstoyanie me
29 CBsI3aHHBIE C PACIIOJIOKEHHEM MPSIMBIX B 10 zhdu_skrechivajuchimisya_pryamymi
MPOCTPAHCTBE
[TonsTHS: HapaIeIbHOCTh IPSIMOH M IJIOCKOCTH B http://geometry2006.narod.ru/Lessons/10-
30 npocTpaHncTBe. [Ipu3HaK nmapauieIbHOCTH MPSMOM 10 11/7a.pptx
U miockocTy. CBoOMCTBa MapaJyIeIbHOCTH MPSIMOM U
TUIOCKOCTH
I'eomeTrpuueckue 3a1auu Ha BEIYUCICHHUE U http://geometry2006.narod.ru/Lessons/10-
31 JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C MAPALIEIbHOCTHIO 11 11/7b.pptx

IIPpSAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC



http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx

[TocTpoenue ceueHust, IPOXOIAIIETO YEPE3 TaHHYIO

http://geometry2006.narod.ru/Lessons/10-

32 MPSMYIO Ha YePTEXKE U MapaUIeTLHOTO IPYTroi 11 11/12.pptx
npsMoM. Pacy€r oTHOIIEHUI
[MapauienbHas MPOESKIHs, TPUMEHEHUE IS http://geometry2006.narod.ru/Lessons/10-
33 MTOCTPOCHHSI CEYCHHH Ky0a U MapaiiesienuIe/a. 11 11/13.pptx
CBoiicTBa mapayiyIesIenune1a U MPU3Mbl
http://geometry2006.narod.ru/Lessons/10-
34 [MapannenbHbIe TUIOCKOCTH. Hpmliam 12 11/83.00tX
MapajuIeIbHOCTH JABYX TUIOCKOCTEH LHea.pptx
Teopema 0 mapayuIeIbHOCTH U €TUHCTBEHHOCTH http://geometry2006.narod.ru/Lessons/10-
35 TUTOCKOCTH, npoxons{meﬁuqepes TOUKY, HE 12 11/8b.pptx
MPUHAUISKAIIYIO TAHHOW TNIOCKOCTH U CIICICTBHS
U3 Hee
CBo¥iCTBa MapajuIe/IbHBIX JIOCKOCTEH: O https://resh.edu.ru/subject/lesson/6129/conspect
36 MapajeIbHOCTH PSMBIX ITIEPECEUCHUS IPU 12 1131671/
MEPECeUCHUH IBYX IMapaUIeIbHBIX TUIOCKOCTEH
TpeThel
CBoiicTBa MapajlIe/IbHBIX IJIOCKOCTEH: 00 OTpe3Kax http://geometry2006.narod.ru/Lessons/10-
37 MapajuIeIbHbIX MPSAMBIX, 3aKITIOUEHHBIX MEKTY 13 11/8b.pptx
napajuieIbHBIMH TUIOCKOCTSIMH; O TIePECEUCHU N
MPSIMOH C ABYMSI MAPaJUICIbHBIMU IJIOCKOCTSIMU
38 [ToBTOpenue: Teopema Iudaropa Ha mmockocTr 13 EEZF)QSgé\;\éVéW.youtube.Comlwatch?V—m-
39 [ToBTOpEHNME: TPUTOHOMETPHS TIPSMOYTOJIBHOTO 13 https://foxford.ru/wiki/matematika/trigonomet
TPEyroJbHUKA riya-pryamougolnogo-treugolnika
. https://interneturok.ru/lesson/geometry/10-
CaoiicTBa Ky0a 1 MPSIMOYTOJILHOTO : .
40 14 klass/perpendikulyarnost-pryamyh-i-
napauiesienumnea . .
ploskostejb/pryamougolnyy-parallelepiped
41 Brruunciienue JUMH OTPE3KOB B KyOe u 14 https://resh.edu.ru/subject/lesson/7731/conspe

MPpAMOYT'OJIbHOM IAapaJIJICIICTIUIICIC

ct/325367/



http://geometry2006.narod.ru/Lessons/10-11/13.pptx
http://geometry2006.narod.ru/Lessons/10-11/13.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

[lepneHUKYIAPHOCTD NPSMOM U TUIOCKOCTH.

http://metodisty.ru/m/files/view/geom 10

42 [Ipu3Hak neprnesauKyIspHOCTH IPSIMOU U 14
TUIOCKOCTH
[MeprieH AMKYISAPHOCTH MPSIMO# U TJIOCKOCTH. http://geometry2006.narod.ru/Lessons/10-
43 [Ipu3Hak neprneHauKyIAPHOCTH IPSAMON U 15 11/17a.pptx
TUIOCKOCTH
Teopema o CylecTBOBaHHM M €IMHCTBEHHOCTH http://geometry2006.narod.ru/Lessons/10-
44 MPSIMOH, TPOXOAAIIEH Yepe3 TOUKY MPOCTPAHCTBA U 15 11/17Db.pptx
TIEPIICHIUKYIIIPHOM K TUIOCKOCTH
45 [T10CKOCTH M NIEPIICHIUKYIISIPHBIC UM MTPSIMBIC B 15 https://mathus.ru/math/sm.pdf
MHOTOTPaHHUKAX
16 [T10CKOCTH M MIEPIICHIUKYIIIPHBIC UM MIPSIMBbIC B 16 https://mathus.ru/math/sm.pdf
MHOTOTPaHHUKAX
Teprenmuxynap 1 Haxronnas. [ocTpocHue http://geometry2006.narod.ru/Lessons/10-
47 MEePIEeHIUKYIIApa U3 TOUKH Ha TPIMYIO 16 11/18.pptx
http://geometry2006.narod.ru/Lessons/10-
48 [Tepnenaukynsap u HaknonHas. [loctpoenue 16 11/18.p0tx
MEePIEeHIUKYIIApa U3 TOUKH Ha IPIMYIO 2/26.0pIX
Teopema o TpEX MepreH MKy IAPaX (MpAMas 1 https://wika.tutoronline.ru/geometriya/class/10/
49 p p PHCHAMRYIAD p 17 chto-nuzhno-znat-o-teoreme-o-treh-
oOpaTHas) )
perpendikulyarah
Teopema o Tpéx MepreHKyIAPaX (IpAMas 1 https://wika.tutoronline.ru/geometriya/class/10/
50 p p PHCHAMRYIAD p 17 chto-nuzhno-znat-o-teoreme-o-treh-
oOparHas) .
perpendikulyarah
https://resh.edu.ru/subject/lesson/6133/conspect
51 VYT0J1 MKy CKpEIIMBAOIIMMUCS MPSIMBIMHU 17
1272667/
50 [Towck meprneHAuKyISIPHBIX TPSIMBIX C ITOMOIIIBIO 18 https://ypok.pd/library/perpendikulyarnie_prya
MEPIECHIUKYIISIPHBIX TUIOCKOCTEH mie_v_prostranstve _parallel _191829.html
http://geometry2006.narod.ru/Lessons/10-
53 OpTtoroHanbHOE TPOEKTUPOBAHUE 18 11/22b.pptx



http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx

[Toctpoenue ceuenuii Kyoa, IpU3Mbl, TPABUIBHOMN

http://metodisty.ru/m/files/view/postroenie sec

54 " 18 | henii_mnogogrannikov
MMpaMH/Ibl C TIOMOLIBI0 OPTOTOHAILHOM MPOEKINU
http://geometry2006.narod.ru/Lessons/10-
55 [TocTtpoenue cevenuii Kyoa, IpU3MBbI, TPABUIBHOM 19 11/22b.pptx
MMpPaMH/Ibl C TOMOLIBIO0 OPTOTOHAILHOM MPOEKINU
CuMMeTpus B IPOCTPAHCTBE OTHOCHTEIBHO https://school.infourok.ru/videouroki/e43419c3
56 IIOCKOCTH. [II0CKOCTH CHMMETpPHIA B 19 | -2b06-49a7-999f-bf9c9dal8071
MHOTOTpaHHUKAaX
[P H3HAK HeDMEH ATy IADHOCTI MO https://wika.tutoronline.ru/geometriya/class/10/
57 P PHICHHIKYIAD P 19 | kak-vyyavit-priznaki-perpendikulyarnosti-
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU - )
pryamoj-i-ploskosti
. . http://geometry2006.narod.ru/Lessons/10-
58 [IpaBusibHBIE MHOTOTPAaHHUKU. Pacdy€r paccrosHui 20 11/20d.p0tX
OT TOYKH JI0 MJIIOCKOCTH 2c20.PpX
, . http://geometry2006.narod.ru/Lessons/10-
59 [IpaBunbHBIE MHOTOTpaHHUKH. PacdyéT paccTosHuii 20 11/20e pptx
OT TOYKH JI0 INIOCKOCTH L eVEDPIX
) http://geometry2006.narod.ru/Lessons/10-
60 CriocoObl OITYCTUTH HEPIEHANKYIISPHI: CUMMETPUS, 20 11/20N.0ptx
C/IBHT TOUKH IO MapajliebHON NpsIMOit =20 pPIX
CaBur 1o HemapauieabHON MPsAMOi, H3MEHEHHE https://kpfu.ru/staff_files/F2020188451/Ganee
61 . 21 . .
PacCTOSHHIA va 2012 matematika dlya shkolnikov.pdf
62 KontponbHas padoTa "B3anMHOe pacmosiokeHHe 21
MPSAMBIX U IJIOCKOCTEHN B IpocTpaHcTBE"
[ToBTOpEHUE: YrOJI MEXTY PSIMBIMU Ha http://geometry2006.narod.ru/Lessons/10-
63 IIJIOCKOCTH, TPUTOHOMETPHS B IMIPOU3BOJIHLHOM 21 11/16a.pptx
TPEYrOJIbHUKE, TEOPEMA KOCHHYCOB
64 [ToBTOpEHUE: YTrOJI MEXIY CKPEIIMBAIOIIUMUCS 29 https://mathus.ru/math/lla.pdf

IPsIMBIMHA B ITPOCTPAHCTBE



http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
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http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx

FCOMeTpI/I‘ICCKI/IC MCTOAbI BEIYHUCIICHHUA yIJIa MCIKAY

http://geometry2006.narod.ru/Lessons/10-

65 IMpsAMBIMA B MHOTOI'PaHHUKAX 22 M
JlByrpanmbiii yrom. CBOHCTEO THHEHHBIX YIIOB http://geometry2006.narod.ru/Lessons/10-
66 ABYTpAHHOrO yrIa 22 | 11/21a.pptx
. http://geometry2006.narod.ru/Lessons/10-
67 [MeprieHMKYISIPHBIE TNIOCKOCTH. CBOI/ICTEa 93 | 11/22a.pix
B3aMMHO MNEPNECHANUKYIAPHBIX ITJIOCKOCTCU
N https://interneturok.ru/lesson/geometry/10-
[Ipu3Hak nepneHaAuKyIIpHOCTH TUIOCKOCTEN; . .
68 TeopemMa O MPSIMOH MepecedeHus ABYX TIOCKOCTEH 23 klass/perp_endl_k UIyamOSt_eramyh_l_ .
o ploskostejb/priznak-perpendikulyarnosti-dvuh-
NEPHNCHANUKYIAPHBIX TPETHEH IIIIOCKOCTHU
ploskostey
[MpsiMoyTrobHBIH TTapaUIeIenue; Ky0; https://resh.edu.ru/subject/lesson/7731/conspect
69 U3MEpEHHs, CBOICTBA MPSIMOYTOJIBLHOTO 23 | 1325367/
napauiesienumnea
70 Teopema 0 AMaroHaIu MPSMOYTOJLHOTO 24 https://obrazovaka.ru/geometriya/diagonal-
napasuiesIeuIe/ia U CJIeICTBHE U3 Heé pryamougolnogo-parallelepipeda-formula.htmi
CrepeoMeTpHUECKHE U TIPUKIIAIHbIC 3a1a4H, https://multiurok.ru/id64610336/
71 CBSI3aHHBIE CO B3aUMHBIM PACTIOJIOKEHUEM MPSIMBIX 24
Y TUIOCKOCTH
[ToBTOpEHHUE: CKPEIIUBAIOIIMECS TIPSMBIE, https://infourok.ru/prezentaciya-po-geometrii-
72 napajuie/IbHbIE IIOCKOCTH B CTaHAapPTHBIX 24 | na-temu-skreschivayuschiesya-pryamie-
MHOTOIpaHHHKaX 1307397.htmi
[Tapa mapaiiensHbIX JIOCKOCTEN Ha https://urok.1sept.ru/articles/614270
73 CKPEIIMBAIOIIUXCS IPSIMBIX, PACCTOSTHHE MEXTY o5
CKPEIIMBAOIIUMUCS MPSIMBIMH B TTPOCTBIX
CUTYaIUsIX
PACCTOSHHE OT TOUKH 0 TIOCKOCTH, PACCTOSHIE http://geometry2006.narod.ru/Lessons/10-
74 ’ 25 | 11/20d.pptx

oT prlMOﬁ J0 IIITOCKOCTH
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http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx

Beluncnenue paccTosHUN MEX Ty

http://geometry2006.narod.ru/Lessons/10-

75 CKPEIIMBAOIIUMHUCS TIPSIMBIMU C TIOMOTIBIO 25 | 11/20f.pptx
MIEPIICHIUKYIIIPHOU TIOCKOCTH
TpéxrpanHbIil yroJ, HEpaBEHCTBA IS https://resh.edu.ru/subject/lesson/6063/conspect
76 TpexrpaHHbIX yriioB. Teopema [Tudaropa, Teopemsl 26 | /21119/
KOCHHYCOB U CHHYCOB JIJIsl TPEXTPAHHOTO YTiIa
o https://ru.anyquestion.info/a/sfericheskaya-
DneMeHThI c(heprUIeCcKOil TeOMETPHH: . .
77 e 26 geomet_rlya_-v-_lo-klasse-|z_uchaem-osnovnye-
ponyatiya-i-primenyaem-ih-v-zadachah
78 KontponsHas padota "Y1l u pacctosaus" 26
79 CucremaTtu3zanus 3HaHul "MHOTOTpaHHUK U €T0 7
AJIEMEHTHI"
[Mupamuna. Bugs! nupamun. [paBunsHas http://geometry2006.narod.ru/Lessons/10-
80 nmpaMuia 27 11/24[)[)tX
81 [Tpusma. IpsimMast ¥ HaKJIOHHAS TPU3MBI. 97 https://resh.edu.ru/subject/lesson/5443/conspect
[TpaBuabHast IpU3Ma 121269/
82 [TpsiMoit mapasienaenumes, IPIMOYTrOIbHBIN 28 https://shkolkovo.net/theory/96
napajuiesenumnes], Kyo
83 Brinykibie MHOTOrpanHuku. Teopema Ditnepa 28 https.//studope_dla.ru/3_206028_V|pukI|e-
mnogogranniki-teorema-eylera.html
http://geometry2006.narod.ru/Lessons/10-
11/27a.pptx
84 Brinykiibie MHOTOrpanHukd. Teopema Ditnepa. 28
[IpaBuibHBIC U TOTYIPABUIBHBIE MHOTOTPAHHUKHU http://geometry2006.narod.ru/Lessons/10-
11/28.pptx
85 KonTposnpHast padota "MHOrorpaHHUKH" 29
http://geometry2006.narod.ru/L essons/10-
86 IlonsTHE BEKTOpA HA MJIOCKOCTH U B IPOCTPAHCTBE 29 | 11/9a.pptx
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http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
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87

CymMma BEKTOpOB

29

http://geometry2006.narod.ru/Lessons/10-

11/9b.pptx

88

Pa3Hocth BEKTOpOB

30

https://resh.edu.ru/subject/lesson/4758/conspe
ct/21647/

89

[IpaBuio napamnenenunena

30

https://wika.tutoronline.ru/geometriya/class/1
0/osnovnye-svedeniya-o0-slozhenii-vektorov-
po-pravilu-parallelepipeda

90

YMHOKEHUE BEKTOPa Ha YUCIIO

30

https://interneturok.ru/lesson/geometry/10-
klass/vektory-v-prostranstve/slozhenie-i-
vychitanie-vektorov-umnozhenie-vektora-na-
chislo

91

Pasnoxenue Bekropa no 6asucy Tpéx BEKTOpOB, HE
JeXKAIINX B OJHOH TUIOCKOCTH

31

https://interneturok.ru/lesson/geometry/10-
klass/vektory-v-prostranstve/razlozhenie-
vektora-po-tryom-nekomplanarnym-
vektoram-zadachi

92

CkansipHo€ MpOU3BEICHUE

31

https://resh.edu.ru/subject/lesson/5723/conspe
ct/149166/

93

Brruncnenue yria Mex1y BEeKTOpaMu B
MIPOCTPAHCTBE

31

https://zaochnik-
com.com/spravochnik/matematika/vektory/na
hozhdenie-ugla-mezhdu-vektorami-primery-i-
reshen/

94

[Ipocreiiue 3ana4n ¢ BEKTOpaMu

32

https://school.kco27.ru/wp-
content/uploads/10_Bexkropsi-B-
HpOCTpaHCTBe.-MeTOI[-KOOpI[I/IHaT-B-
npocrpanctee.pdf

95

HpOCTCI‘/’H_HI/IC 3aia4u C BEKTOpaMu

32

https://school.kco27.ru/wp-
content/uploads/10_Bexkropsi-B-
HpOCTpaHCTBe.-MCTOI[-KOOPI[I/IHB.T-B-
npoctpanctse.pdf

96

HpOCTCI‘/’H_HI/IC 3ala4u C BEKTOpaMu

32

https://school.kco27.ru/wp-
content/uploads/10_BekropsI-B-



http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx

MPOCTPaHCTBE.-MeToA-KOOpIUHAT-B-
npoctpancTse.pdf
https://school.kco27.ru/wp-

97 [Ipocreiimme 3a1a4n ¢ BEKTOpaMH 1 33 content/uploads/10_Bexroper-5-
npoctpa4cTBe.-MeTo1-KoopAMHAT-B-
npocrpanctee.pdf

98 O6OGIICHIE H CHCTEMATH3AIHS 3HAHHI 1 33 htt_p://56bits.ru/ materials/geometriya/10/zaklyu

chitelnoe

99 O6OGIICHIE H CHCTEMATH3AIHS 3HAHHI 1 33 htt_p://56bits.ru/ materials/geometriya/10/zaklyu

chitelnoe

100 | HroroBas KOHTpPOJILHAS paboTa 1 1 34

101 | MHroroast KOHTpOJIbHAs paboTa 1 1 34

102 | OO6oO1enne U cucTeMaTu3anys 3HAHAN 1 34

OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 6 0
11 KUIIACC
Henens JJIeKTPOHHBbIE HU(PPOBbIE
Kouan4yecTBo yacos IpoBeIe oOpa3oBaTe/ibHbIE pecypchl
HUs
Ne
n/ Tema ypoka KonTp
I 0JIbH IIpakTn
Bcero | bIe yecKue
padot padoThI
bl
https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-koordinat-v-

1 IToBTOopenue Temsl "KoopauHaTel BeKTOpa Ha 1 prostranstve-metod-koordinat-

IUIOCKOCTHU U B IPOCTpaHCcTBE" 10439/abstcissa-ordinata-i-applikata-tochki-
prosteishie-zadachi-v-koordinatakh-9263

5 [ToBTOpenue Tems! "CransgpHoe MPOU3BEACHUE 1 https://www.yaklass.ru/p/geometria/11-

BEKTOpOB"

klass/priamougolnaia-sistema-koordinat-v-
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https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283

prostranstve-metod-koordinat-10439/ugol-
mezhdu-vektorami-skaliarnoe-proizvedenie-

9283

[ToBTOpenue Tems! "Borunicienue yria Mexay

https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-koordinat-v-
prostranstve-metod-koordinat-10439/ugol-

3 ! e : :
BEKTOPaMH B IIPOCTPAHCTBE mezhdu-vektorami-skaliarnoe-proizvedenie-
9283
4 [ToBTOpenue Tembl "YpaBHEHUE PSAMOM, TPOXOISIICH https://studfile.net/preview/6162211/page:
4yepes JBe TOYKH" 3/
VYpaBHEHHE MIJIOCKOCTH, HOpMaJlb, ypaBHEHUE https://zaochnik- . . L
5 P - HOP - YP com.com/spravochnik/matematika/prjamaj
TUTOCKOCTH B OTPE3Kax . .
a-ploskost/uravnenie-ploskosti-v-otrezkah/
YpaBHEHHE IJIOCKOCTH, HOPMaJlb, ypaBHEHUE https://zaochnik- . . L
6 P - HOP - YP com.com/spravochnik/matematika/prjamaj
TUTIOCKOCTH B OTPE3Kax . .
a-ploskost/uravnenie-ploskosti-v-otrezkah/
https://zaochnik-
7 BekropHoe mpousBeaeHne com.com/spravochnik/matematika/vektory/
vectornoe_proizvedenie/
8 JIuHeliHbIe HEPABCHCTBA, IMHEHHOE https://studfile.net/preview/4441069/page:
MIPOTPaMMUPOBAHUE 29/
9 JIuHeliHbIe HEPABEHCTBA, IMHEHHOE https://studfile.net/preview/4441069/page:
MIPOrpaMMHUPOBAHHUE 29/
10 AHaUTHYECKHE METOJIbI PACUETa yriia MEXKIy https://studfile.net/preview/8828652/page:
MPSIMBIMH B MHOTOT'PaHHUKAX 10/
11 AHaTUTHYECKHE METO/IbI PacuETa yriia Mex1Iy https://studfile.net/preview/8828652/page:
TUIOCKOCTSIMU B MHOTOTPaHHUKAX 10/
12 dopmyna pacCTOSHUS OT TOUKHU J0 TIIOCKOCTH B https://zaochnik-

KOOpAruHATax

com.com/spravochnik/matematika/prjamaj
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a-ploskost/rasstojanie-ot-tochki-do-
ploskosti/

HaxoxneHnue paccTosiHui OT TOUKHU JI0 TNIOCKOCTHU B

13 https://studfile.net/preview/5997341/
KyOe
14 HaXO)KHeHPie PaccTOSHH OT TOHKH 10 MI0CKOCTH B https://studfile.net/preview/5997341/
MIPaBUJIbHOH MUPAMHUIE
15 KontponbHas padoTa "AHamuTu4eckas reoMmeTpus"”
16 CeueHHss MHOTOTPAaHHHKOB: CTaHIAPTHBIC https://resh.edu.ru/subject/lesson/4912/con
MHOTOTPaHHUKH spect/23572/
https://infourok.ru/prezentaciya-po-
17 CedeHusi MHOTOIPaHHUKOB: METOJI CJIEJIOB geometrii-na-temu-metod-sledov-
3550851.html
18 Ceuenus MHOTI'OI'paHHUKOB!: CTaH,ZI[a}zTHLIe TIIIOCKOCTH, https://urOk.1sept.rU/artiC|eS/212754
MEPECCUCHUS MPAMBIX U IMJIIOCKOCTCU
19 [TapanenbHble MPSIMbIE U TUTIOCKOCTH: MapajlIeIbHbIC https://resh.edu.ru/subject/lesson/6065/
CCUCHUA
20 [TapannenbHble TPSIMbIE U TNIOCKOCTH: PacyéT https://foxford.ru/wiki/matematika/vzaimn
OTHOIICHHIA oe-raspolozhenie-ploskosti-i-pryamoy
21 [MapannenbHble TPSIMbIE U TUIOCKOCTH: YIJIBI MEXKTY https://foxford.ru/wiki/matematika/vzaimn
CKPEIIMBAOIIUMUCS MTPSIMBIMH oe-raspolozhenie-ploskosti-i-pryamoy
https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-prostranstve-
[TepnieHaAuKyISIpHBIE TIPSMbBIEC U TJIOCKOCTH: . .
22 CTaHJApTHBIE NApbl MEPIEHANKYIISAPHBIX INIOCKOCTEN U 10‘.141/.0pr6de.|em?_I_S\./qlswa_ .
perpendikuliarnosti-priamoi-i-ploskosti-
IpAMBIX, CAMMCTPHUU MHOI'OI'PAHHUKOB 12048
https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-koordinat-v-
23 [leprieHauKyNspHBIE MPSIMBIE U IIIOCKOCTU: TEOPEMa O prostranstve-metod-koordinat-10439/ugol-

TpexX MepreHauKyIspax

mezhdu-vektorami-skaliarnoe-proizvedenie-

9283
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https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283

[lepneHquKyJIApHBIE IPSAMBIE U IUNIOCKOCTH:

https://resh.edu.ru/subject/lesson/4724/

24 BBIYUCJICHUA JJIMH B MHOT'OI'PaHHUKAX 8
o5 [ToBTOpEHME: MJIOIIAAN MHOTOYIOJIBHUKOB, (POPMYJIbI 9 https://interneturok.ru/lesson/geometry/8-
VTS TUTOINACH, COOOpaXKSHHUS 110,10 0HsI klass/ploschad/povtorenie-temy-ploschad
26 [ToBTOpEHHE: MJIOIIAJAN MHOTOYIOJIBHUKOB, (POPMYJIbI 9 https://interneturok.ru/lesson/geometry/8-
JUTS TUTOINACH, COOOPaXKEHHMS 110100MS klass/ploschad/povtorenie-temy-ploschad
27 [ToBTOpEHME: MIIOIIAJN MHOTOYTOJIBHUKOB, (DOPMYJIBI 9 https://interneturok.ru/lesson/geometry/8-
JUTS TUTOTHACH, COOOpaXKeHHUS 11010 OHsI klass/ploschad/povtorenie-temy-ploschad
[Tnomaam ceyeHnit MHOTOTPaHHUKOB: TUIOIIAIN https://resh.edu.ru/subject/lesson/6018/
28 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCcTH, COOOpaKCHUS 10
1010 0Mst
[Tnommaam ceveHnit MHOTOTPaHHUKOB: TUIOIIAN https://resh.edu.ru/subject/lesson/5443/
29 MOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKEHUS 10
moxoous
30 KonTpomsnas pabora "[loBTOpeHNE: MHOTOTpaHHUKH, 10
CE€YEHHUsS] MHOTOTPAaHHUKOB"
31 O6béM Tena. O0beM MPSIMOYTOJIBHOTO 11 http .//qeomet&vﬁ(i(i?igzrlgg&ukessons/lO-
napajjicjacnuicaa
32 3amaun 00 yaBOeHUH Ky0a, 0 KBaapaType Kyoa; o 11 https://nsportal.ru/ap/library/drugoe/2013/0
TPHUCEKIIUHU yIiia 6/14/tri-znamenitye-zadachi-drevnosti
https://interneturok.ru/lesson/repetitorskiy-
, proekt/prakticheskie-zanyatiya-po-
CTCpeOMeTpI/I‘ICCKI/IC 3aJa4u, CBA3aHHBIC C 00BEMOM .
33 11 podgotovke-k-ege-po-matematike/tema-8-
TPAMOYTOIBHOTO HapajlIc/Iemena povtorenie-reshenie-zadach/povtorenie-
reshenie-prostyh-zadach-po-stereometrii
https://interneturok.ru/lesson/repetitorskiy-
HpI/IKJ'Ia,Z[HLIC 3aga4u, CBA3aHHBIC C BBIYUCIICHUEM proekt/praktlcheskIe-zanyat|ya-_po-
34 ’ 12 podgotovke-k-ege-po-matematike/tema-8-

00BEMa MMpAMOYT'OJIBHOT'O MMapaJuICIICIIUIICAa

povtorenie-reshenie-zadach/povtorenie-
reshenie-prostyh-zadach-po-stereometrii



https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx

http://geometry2006.narod.ru/Lessons/10-

35 OOBEM TIPAMOIA TPU3MBI 12 11/11/14b.pptx
36 CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIC C 12 https://resh.edu.ru/subject/lesson/5629/
BBIYMCIICHUEM 00bEMOB IPSIMON TIPU3MBI
[Ipuknagaeie 3a1a4n, CBsI3aHHBIE C O0BEMOM IIPSIMOiL https://|rp_‘ourok.ru/tlpOV|e-zaCjach|-po-
37 — ’ 13 geometrii-na-temu-obyom-prizmi-klass-
P 1851865.htm
Berunciienne 00EMOB TeIT € TOMOIIBIO https://resh.edu.ru/subject/lesson/4046/
38 onpenenénHoro uaTerpana. O0bEM HaKIIOHHON 13
IIPU3MBI
39 Berunciienne 00EMOB TEIT € MOMOIIIBIO 13 https://resh.edu.ru/subject/lesson/4046/con
ornpenenéHHoro uarerpaia. O0bEM MUPaMUIbI spect/23206/
40 dopmyna 06béMa nmupamuisl. OTHOIIEHHE 00BEMOB 14 https://foxford.ru/wiki/matematika/volume
MUPaMUJ ¢ OOIIUM YTIIOM -piramida
41 dopmyna 06béMa rpamuabl. OTHOIIEHHE 00BEMOB 14 https://foxford.ru/wiki/matematika/volume
MUPaMUJ ¢ OOIIUM YIIIOM -piramida
. https://infourok.ru/opornie-konspekti-po-
CrepeomMeTpriecKue 3a/1a4M, CBI3aHHBIE ¢ 00BbEMaMHU " S
42 HAKITOHHOM TIPH3MBI 14 geometrii-obem-naklonnoy-prizmi-klass-
3029333.html
, https://infourok.ru/praktikumzadachi-s-
CTCpeOMeTpI/I‘ICCKI/IC 3aJa4u, CBA3aHHBIC C 00BéMaMu . . . .
43 p— 15 resheniyami-po-teme-piramida-
2839258.html
[Tpuknagaeie 3agaun mo teme "OObEMBI Ten", https.//davay5_.co m/Z.'php?the.me_Obyo m-
a4 CBS3aHHBIE C 00BEMOM HAKIIOHHON IIPHU3MBbI 15 naklonnoy-prlzmy-pIramldy-|-konusa-
3&a=atanasyan 10 klass&g=obemy-tel
[Tpuknagaeie 3agaun o teme "OObEMBI Ten", https.//davay5_.co m/Z.'php?the.me_Obyo m-
45 CBABARHBIE C OGBEMOM MTHPAMITHI 15 naklonnoy-prizmy-piramidy-i-konusa-
P 3&a=atanasyan 10 klass&g=obemy-tel
[IpuMeHeHne 00bEMOB. Brruncienrne pacCTOSTHUS 10 http s:{(muItiuqu.r_l_J/index.php/files/nakhoz
46 P ' p a 16 hdieniie-rasstoianiia-ot-tochki-do-ploskos-

IIIIOCKOCTH

1.html



http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/4046/

47 KonTponpnas pabora "O0béM MHOTOTpaHHUKA" 16
http://geometry2006.narod.ru/Lessons/10-
48 I_Innnﬂnpnqecxai{ MMOBEPXHOCTh, 00pasyroime 16 11/11/2 4 apptx
MUJIMHAPUYCCKOUN MOBCPXHOCTHU
. . https://wika.tutoronline.ru/geometriya/class/
49 Hunwsp. Tpamoi kpyrosoi uumkp. [iomas 17 11/osnovnye-svedeniya-0-geometricheskoj-
IOBEPXHOCTH LIWINHIPA figure-czilin dr
50 Konunueckast oBepXHOCTh, 00pa3yroIine KOHHUECKOH 17 https://resh.edu.ru/subject/lesson/4903/con
noBepxHoctu. Konyc spect/22645/
Cenenne KoHyca MI0CKOCTbIO, TApATTETbHOf https://_r_nuItiurok.ru/index._php{fiIes/konus-
51 ’ 17 secheniia-konusa-ploskostiami-urok-po-
IINIOCKOCTHU OCHOBAHMU
geomet.html
52 Yceuéunslit Konyc. M300pakeHne KOHYCOB U 18 https://foxford.ru/wiki/matematika/usechyo
YCEUEHHBIX KOHYCOB nnyj-konus
II101mas G0KOBO MOBEPXHOCTH I HOMHO https:// interneturok_.ru/Iesson/geo metry/11-
53 HOBEpXHOCTH KOHYca 18 klass/btela-vraweniya-b/ploschad-
bokovoy-i-polnoy-poverhnosti-konusa
II101ma1s GoKOBO MOBEPXHOCTH H MONHO https:// interneturok_.ru/ lesson/geometry/11-
54 HOBEpXHOCTH KOHYca 18 klass/btela-vraweniya-b/ploschad-
bokovoy-i-polnoy-poverhnosti-konusa
55 g;ziec?;;?izﬁgzSSSIZI;HC:zeI:{O;;fﬁE;;;BaO 1 19 https://muItiurok_.ru{files/ mietodichieskaia-
’ ’ razrabotka-praktichieskogho-za-23.html
KOHYyCa
56 SLTIZ?;??;EE;HEZZT;Z:ﬁg;iﬁg{?;f;ﬁﬁ;ﬁao 1 19 https://muItiurok_.ru{files/ mietodichieskaia-
’ ’ razrabotka-praktichieskogho-za-23.html
KOHYyca
https://nsportal.ru/shkola/geometriya/librar
57 [TpuknaaHbie 3a1a9u, CBSI3aHHBIC C IHITUHIIPOM 19 y/2018/04/14/obyom-tsilindra-reshenie-
prikladnyh-zadach
https://nsportal.ru/shkola/geometriya/librar
58 [Ipuknanueie 3a1a4u, CBsI3aHHBIC C IIIUHAPOM 20 y/2018/04/14/obyom-tsilindra-reshenie-

prikladnyh-zadach



http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx

https://resh.edu.ru/subject/lesson/4034/

59 Cdepa u map 20
[epeceuenwue chepsl 1 mapa ¢ MWIOCKoCcThI0. Kacanue https://infourok.ru/prezentaciya-shar-i-
60 mapa u cephbl MI0CKOCThI0. By u nuzo0paxkenue 20 sfera-ih-secheniya-kasatelnaya-ploskost-k-
apa sfere-5753043.html
[epeceuenwue chepsl 1 mapa ¢ mWIOCKocThi0. Kacanue https://infourok.ru/prezentaciya-shar-i-
61 mapa 1 cepsl IOCKOCThI0. Bru n n3o0pakenue 21 sfera-ih-secheniya-kasatelnaya-ploskost-k-
mapa sfere-5753043.html
62 Vpasnenue chepst. [Lromas chepst 1 & gacTeii 21 ht_Fps://vseoworde.ru/vychlslenlya/sferlches
Kij-segment
https://intellect.icu/simmetriya-shara-i-
63 Cummerpus cepsl U mmapa 21 simmetriya-sfery-simmetrichnost-3502
(CTepeoMeTpHHeCKHE saja i Ha FOKASATEIHCTRO | https://multiurok.ru/files/prakticheskaia-
64 BBIYUCIICHUE, CBSI3aHHBIC CO CPEPOid U MIApPOM, 22 .
. rabota-65-reshenie-zadach-po-teme-s.html
MTOCTPOCHUEM HX CEUYCHHH IIIOCKOCTHIO
(CTepeomeTpHHeCKHue sazaH Ha FOKA3ATEILCTRO | https://multiurok.ru/files/prakticheskaia-
65 BBIYUCIICHHUE, CBSI3aHHBIC CO CPEpOii U IIapom, 22 .
. rabota-65-reshenie-zadach-po-teme-s.html
MOCTPOCHHEM MX CEUEHHH MIIOCKOCTHIO
https://infourok.ru/praktikumzadachi-s-
66 [TpuknaaHbie 3a1auu, CBSI3aHHbBIC CO C(epOil U IIapoM 22 resheniyami-po-teme-sfera-shar-
2832306.html
67 [ToBTOpEHHUE: OKPYKHOCTH Ha IJIOCKOCTH, BBIYMCICHHUS 93 https://resh.edu.ru/subject/lesson/2036/mai
B OKPY)KHOCTH, CTaH/IapPTHBIC 110I00US n/
Pasnuunbie KOMOUHALIMY TEJ BPAIIEHUS U https://resh.edu.ru/subject/lesson/4911/start
68 23
MHOTOIPaHHHKOB 123300/
" " https://resh.edu.ru/subject/lesson/4910/
69 3agauu no Teme ""Tena 1 TOBEPXHOCTH BpalllCHUS 23
" " https://resh.edu.ru/subject/lesson/4911/start
70 3anauu o Teme "Tena u TOBEPXHOCTH BpallCHUS 24
123300/
el KonTtponpHas padota "Tena 1 mOBEpXHOCTH 24

BpaieHus"



https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/4910/

O0béM unuHapa. Teopema 06 00bEMe TPSIMOTO

http://geometry2006.narod.ru/Lessons/10-

72 24 11/11/14c.pptx
WIAHIPA
BrrcIieHie 0GHEMOB TE ¢ HOMOIIBIO http://geometry2006.narod.ru/Lessons/10-
73 - N 25 11/11/16a.pptx
onpenenéHHoro uHTerpaita. Oobpém KoHyca
http://geometry2006.narod.ru/Lessons/10-
74 [Tnomaau 60KOBOM M TIOJTHON MOBEPXHOCTH KOHYCA 25 11/11/18a.pptx
https://infourok.ru/reshenie-zadach-na-
75 CrepeoMeTpHueCcKHe 3a/1a9H, CBSI3aHHBIE C o5 vichislenie-obyo mov-cilindra—k_onusa-
BBIUHCIIEHHEM 00BEMOB IIMITHH/IPA, KOHYCa usechyonnogo-konusa-geometriya-klass-
3512192.html
[IpHKTatHBIe 387291 1o Teme "OGHEMbI  TIOMALH http://geometry2006.narod.ru/Lessons/10-
76 o 26 11/11/18a.pptx
MOBEPXHOCTEHN TeI
O0BEM mapa u mapoBoro cekropa. Teopema 06 http://geometry2006.narod.ru/Lessons/10-
77 0o0wvéme mapa. [Tnomane chepsl. CTepeoMeTpuyecKue 26 11/11/17a.pptx
3aJlaud, CBSI3aHHbIE C BBIYUCIIEHHEM 00BEMOB I1apa,
IIAPOBOTO CErMEHTA U IMIAPOBOTO CEKTOPa
[Tpuknaaneie 3agauu o Teme "O0bEMBI TEN", http://geometry2006.narod.ru/Lessons/10-
78 CBsI3aHHBIE C 00BEMOM II1apa U IUIOMIAbI0 CHEPHI. 26 11/11/17b.pptx
CooTHolIeHHs MeX Iy IJIOIIAIMU TOBEPXHOCTEH 1
00BpEMaMHu IO JOOHBIX TET
[TonoOHbIe Tema B mpocTpaHcTBe. M3MeHeHne 00béMa
nipu no1o0uu. CTepeoMeTpHUECKUE 3a/1a4H, https://infourok.ru/tema-uroka-podobie-tel-
79 B . 27 . N
CBsI3aHHBIE C BEIYMCIIEHUEM 00BEMOB TEJ | ILIOIIAAeH lekciya-po-geometrii-5234553.html
MOBEPXHOCTEH
80 KonTtposnpHas padota "[1no1maay noBepxHOCTH U 27
00BEMBI KPYTJIBIX TET"
https://www.yaklass.ru/p/geometria/11-
81 Jpwxeris npoctpancTsa, Orobpaxenns. Jiwkenus u 27 klass/priamougolnaia-sistema-koordinat-v-

paBeHcTBO Quryp. O01ue cBONCTBA JBIKEHUI

prostranstve-metod-koordinat-



http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx

10439/otobrazheniia-prostranstva-na-sebia-
vidy-dvizheniia-12444/re-173fee54-d497-
47c1-82el-e1a0a0d883e2

Bupl n1BukeHMii: TapauieNIbHbIN EPEHOC,

https://interneturok.ru/lesson/geometry/11-
klass/bmetod-koordinat-v-

82 LEHTpAJIbHAS CHMMETPHS, 3epKallbHas CHMMETPH, 28 orostranstveb/dvizhenie-i-podobie-v-
MTOBOPOT BOKPYT TPSIMOI )
prostranstve-profilnyy-uroven
https://lc.rt.ru/classbook/matematika-11-
83 [TpeobpazoBanus noaoous. [Ipsmas u chepa Diinepa 28 klass/metod-koordinat-v-prostranstve-
profilnyi-uroven/5970
https://resh.edu.ru/subject/lesson/2517/mai
84 I'eomeTrpuueckue 3a1aun Ha IPUMEHEHUE IBUKEHUS 28 n/
85 Kontponbras padota "BekTops! B mpocTpancTse” 29
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOIOB
86 Kypca fe?MeTpHH 10—11 xnaccos, CHCTEMATH3ALH 29 https://ege.sdamgia.ru/
3HaHuii: "[lapannenbHOCTh IPSIMBIX U MIIOCKOCTEH B
npocrpaHcTae”
O6o6matomiee moBTopeHue 11 MOHSTHIA 1 METOIOB
87 Kypca reomerpun 10—11 KmaccoB, cucTeMaTH3AIHS 29 https://ege.sdamgia.ru/
3HaHuil: "BekTopsl B mpocTpaHcTee"
Ob6o6matomiee moBTopeHue 11 MOHIATHIA 1 METOIOB
88 Kypca reomerpun 10—11 KIaccoB, cuCTEMaTH3AIHS 30 https://ege.sdamgia.ru/
3HaHuil: "BekTopsl B nmpocTpaHcTse"
Oo6o06matomee moBTopeHue 11 MOHITHI 1 METOIOB
89 Kypca reomerpun 10—11 k1accoB, cucTeMaTH3aIHs 30 https://ege.sdamgia.ru/
3HaHuii: "OObeM MHOTOTrpaHHHUKA"
Ob6o06matomee moBTopeHue 11 MOHATHIA K METOIOB
90 Kypca reomerpun 10—11 kaaccoB, cucTeMaTH3aIHs 30 https://ege.sdamgia.ru/
3HaHuil: "O0beM MHOTOTpaHHHUKA"
91 O6o6maromniee noproperue 11 MOHATHI U METOTIOB 31 https://fege.sdamgia.ru/

Kypca reoMerpun 10—11 kiaccoB, cucteMaTusanus




3Hanuil: "Ilnomaan noBepxXHOCTH U 00BEMBI KPYTIIbIX
Tein"

O6o6maromee noproperne 11 MOHIATHI U METOIOB
92 Kypca reometpun 10—11 kitaccoB, cucteMatusarus
3HaHui: "[lo1many NOBEpXHOCTH U 0OBEMBI KPYTJIbIX
Ten"

31

https://ege.sdamgia.ru/

93 Wtorosas koHTposIbHas paboTa

31

94 Wrorosast koHTposIbHas paboTa

32

95 [ToBTOpenue, 0600IIeHNE U CUCTEMATU3AIIMS 3HAHUN

32

https://ege.sdamgia.ru/

Hcropus pasBuTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb
96 B Pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

32

https://ege.sdamgia.ru/

Hcropus pasBUTHs CTEpEOMETPHUM KaK HAYKH U €€ POJIb
97 B Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

33

https://ege.sdamgia.ru/

HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJTh
98 B Pa3BUTUHU COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

33

https://ege.sdamgia.ru/

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKHU U €€ POJib
99 B Pa3BUTUHU COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

33

https://ege.sdamgia.ru/

HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb
100 B Pa3BUTUH COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJOTHI

34

https://ege.sdamgia.ru/

HcTopust pa3BUTHS CTEPEOMETPUU KaK HAYKH U €€ POJib
101 B Pa3BUTUH COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

34

https://ege.sdamgia.ru/

Hctopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poJib
102 B Pa3BUTHUU COBPEMEHHBIX NH)KCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJOTHI

34

https://ege.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH H CIEICTBHS U3 HUX IMPH PEIICHUH
' reOMETPUIECKUX 3a/1aY
73 OnepupoBaTh MOHATUSMH: IAPAJUICTBHOCTh W TEPIEHIUKYISIPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccupunupoBaTh B3aMMHOE PacoJIOKEHHE MPSIMBIX M TIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATASIMU: ABYTPAHHBIN YTOJI, TPaHH JIBYIPaHHOTO YIJa,
7.5 pedpo ABYrpaHHOTO yria, JUHEWHBIM Yroj ABYIpPaHHOTO yIiia, IpajycHast
Mepa IBYTpaHHOIO yria
76 OnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBITYKIbIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTpaHHHKA, TPAaBUIIbHBI MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (IUpaMuja, MpHU3Ma,
MPSIMOYTOJIFHBIN MMapajuiesienurIie1, Kyo)
Knaccudpunupoare  MHOrOTpaHHHMKH, BBIOMpas  OCHOBAaHUSA  JUIA
78 Kiaccupukanuu  (BBIIYKJIBIE U HEBBIMYKJIble  MHOTOTPaHHUKH,
' MpaBWJIbHBIE MHOTOTPAaHHUKH, TMPAMbIE UM  HAKIOHHBIE TPU3MBI,
TapajuIeIeTUIIC b )
79 OnepupoBatb MOHSATUSIMHU: ceKymas MJIOCKOCT, ceueHue
' MHOTOTPaHHUKOB
710 OOBACHATP NPUHLMUIIBI  [OCTPOCHHMS] CEUYEHHUUW  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METO/I CJIEIOB
Ctpouth ceyeHHS MHOTOIPAHHHUKOB METOJOM CJENIOB, BBIMOIHSITH
7.11 (BBIHOCHBIE) IMJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3a1aun Ha HaXOXJAEHUE FEOMETPUUYECKUX BEIMUYMH 1O 0Opa3nam
WIM aJroOpuTMaM, MPUMEHSAS H3BECTHHIC AHAJUTUYECKUE METOJbl IPH
7.12 pellIeHNH CTaHJApTHBIX MaTeMaTHYeCKUX 3a/Jad Ha BBIYUCICHUE
paccTOSIHUM MeXay ABYMsI TOYKaMH, OT TOYKH JI0 MPSMOM, OT TOUKUIO
TUIOCKOCTH, MEX/1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU
713 Pemate 3aaun Ha HaXOXJAEHUE FEOMETPUUECKUX BEJIMYMH 1O 0Opa3nam
' WIM aJropuTMaM, MPUMEHSS W3BECTHHIC AHAJUTUYECKUE METOJbI IPH




pEUIEHUN CTAHJAPTHBIX MATEMaTUYECKUX 3a/ad HAa BBIYUCIICHHE YIJIOB
MEXKy CKPEIIMBAIOIKUMUCS MPSAMBIMU, MEXKIY NPAMOU U IJIOCKOCTBIO,
MEK]y INIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB

Beruncnate 00bEMBI M IDIOMAQAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mupamMuaa) ¢ mpuMeHeHUEM (HOPMYJI, BEIYHCIISATH COOTHOIICHUS

714 MEXKIy  IUIOMAAsIMHU MOBEPXHOCTEH, o0BEMaMu TOTIOOHBIX
MHOTOT'PaHHHKOB
715 OnepupoBaTh MOHATUSMHU: CUMMETPHS B HPOCTPAHCTBE, LIEHTP, OCh H
' IUTOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBAaTh W HHTEPIPETUPOBATh WHEOOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, TIpPeACTaBICHHYIO Ha
gepTeKax U pUCyHKax
[TpumensTh reoMeTpudeckue (axKThl IS PEHICHUS CTEPEOMETPUICCKUX
7.17 3a/1a4, IPEANoararliuX HECKOJIbKO WIaroB pPEIICHMs, €CIN YCIOBUS
MIpUMEHEHWMs 3a]IaHbI B SIBHOK Gopme
718 [IpuMenATs mpocTENIIE NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUHU CTEPEOMETPHUECKUX 3a1a4
719 [TpuBoAMTH TPUMEPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TPUpPOJE H
' KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMmeHsTh NOTydYeHHbIE 3HAHUS Ha NMPAKTUKE: aHATM3UPOBATh peabHbIe
CUTYalluu U IPUMEHSATH U3yYCHHbIE IIOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu  CQOpPMYIMpPOBAHHOM  MpoOJEeMbI,  MOJEIUPOBATH
7.20 peanbHBIC CHUTYaIlMd Ha S3BIKE TEOMETPHH, HCCIENIO0BATh MOCTPOCHHBIC
MO/ C UCIOJIb30BAHNEM M€OMETPUUECKUX IOHITUN U TEOpEM, arapara
anreOphl, pelaTh MPAKTUYECKHE 3aJaud, CBSI3aHHBIE C HAXO0XJACHHUEM
F€OMETPUYECKUX BEJIUYUH
11 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi
pe3yJibTara
6 I'eomeTpus
OmnepupoBaTh NMOHATUAMH: IMIMHJPUYECKas MOBEPXHOCTb, 0Opa3yromue
6.1 WINHAPUYECKON TMOBEPXHOCTH, UMIMHApP, KOHUYECKas IMOBEPXHOCTb,
' oOpaszylomye  KOHMYECKOH  TOBEPXHOCTH, KOHYC, cdepuueckas
HOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BPALICHHS
6.4 Knaccuduimposars B3auMHOE pacroioskeHue chepbl U MI0CKOCTH




6.5

OmnepupoBaTh MOHATUSAMH: HIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CETMEHTA, IApOBON CJIOH, OCHOBAHUE IIAPOBOTIO CJIOS, BBICOTA
IIapOBOTO CJIOs, IIAPOBOH CEKTOP

6.6

Beruncnate 00BEMBI W IUIOMIATU TIOBEPXHOCTEH TEI BpAIICHHS,
FEOMETPUUECKHUX TN C MPUMEHEHHEM (POpMYIT

6.7

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIMCAaHHBIH B cdepy u
OTIMCaHHBIN O0K0JIO cepsl, chepa, BMMCaHHAs B MHOTOTPaHHHUK WIJIH TEJIO
BpalICHUs

6.8

Brruncaste COOTHOILIEHUS MEX 1Y TIIOIIAIIMU TIOBEPXHOCTEH M 00bEMaMu
OJOOHBIX TEN

6.9

N300paxkaTe u3ydaemble GUTYpHl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HTHCTPYMEHTOB

6.10

BbInoyHATE  (BBIHOCHBIE) IUIOCKHME YEPTEXU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUI CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUEHUS Tel
BpallleHUS

6.11

W3Bnekarb, WHTEpHpETHPOBaTh MU MPeoOpa3oBbIBaTH MHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MpeACTaBIEHHYI0 Ha
YepTekax U PUCYHKAX

6.12

[IpumensTs reomerpudeckre (QaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIAralouIuX HECKOJIBKO IAroB PEIICHUs, €CIU YCIOBHS
IIPUMEHEHMs 3a]laHbl B SIBHOM (opme

6.13

OnepupoBaTh MOHSATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE TEWCTBUS CIIOKCHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHO)KEHHUSI BEKTOpAa Ha YHCIIO, OOBSCHATh, KAKMMH CBOWCTBAMH OHH
oOazmaroT

6.15

HpI/IMeHﬂTB IIpaBHJIO IIapaJuICICuIeaa npu CJI0XKEHUN BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: JCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BEKTOP, MOAYJIb BCEKTOpa, PAaBCHCTBO BCKTOPOB, KOOPAWMHATBI BEKTOPA,
yroJi MCXKIAY  BCKTOpaMHu, CKaJILIpHOC IMPOU3BCIACHUC BEKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPbI

6.17

Haxoguts CYMMY BCKTOPOB U IPOHU3BCACHUC BCKTOpPA Ha YHUCIO, YIroJl
MCKAY BCKTOpAMHU, CKAJIIPHOC IMMPOU3BCIACHUC, PACKIAAbIBATE BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate HpOCTCfII.HPIC reoOMETpHUICCKUC 3aJa41 HA IPUMCEHCHUC BCKTOPHO-
KOOpPpAWHATHOTO METOa

6.20

Pemate 3amaun Ha J0KAa3aTeIbCTBO MATEMAaTHYECKHX OTHOIIECHHH M
HaXO0XKIACHUEC I'COMECTPUYCCKUX BCIUYHH I10 06pa3uaM HJIn aJiIroOpuT™Mam,
IIPUMCHAA HU3BCCTHBIC MCTO/bI Ipu peHICHUN CTaHAAPTHBIX
MaT€MaTUYCCKUX 3a1a4




6.21

IIpuMeHATH mHpoCTEHIIME IPOrpaAMMHBIE CPEACTBA M AIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

IIpuBoUTE IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

6.23

[IpumeHATh NOTyYEHHBIE 3HAHUS HA TPAKTHKE: aHATU3UPOBATh PEajbHbIC
CUTYallUH U IPUMEHSTh U3YUEHHBIE TOHATHS B IIPOLECCE TOUCKA PELICHUS
MaTeMaTH4eCKu  cHOpMyIMpOBaHHOW  MPOOJIEMBI,  MOJCIHUPOBATH
pealbHbIE CUTYallMM Ha SI3bIKE F'€OMETPUM, HCCIECN0BATH MOCTPOCHHbBIE
MOJIEJIU C UCIIOJIb30BAaHUEM T€OMETPUUYECKHUX MOHATUM U TEOPEM, arlapara
anreOppl, peliaTh MPaKTUYECKUE 3aJlayH, CBSI3aHHBIE C HAXO0XKJICHHUEM
r€OMETPUYECKUX BETUYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
7

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoOBHbIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsaTue 06 akCHOMAaTUYECKOM MMOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH
U CIIEJICTBUS U3 HUX

7.2

B3auMHOEe  pacmosokeHHE€  NpsMBIX B NPOCTPAHCTBE:  IE€pECEKaroluecs,
napajulefibHble M CKpeluBaroluecss npsiMble. llapamnenbHOCTs HpSMBIX U
IUIOCKOCTEH B NPOCTPAHCTBE: TMapalielbHble MpsIMbIE B  MPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MNPSIMBIX, MApPAJJICIBHOCTh MPSAMON M IUIOCKOCTH. YTJIBIC
COHAINpABJICHHBIMU CTOPOHAMHM, YrOJ MEXIy MNPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MapajlielbHble INIOCKOCTH, CBOMCTBA MapaslIeNbHbIX
miockoctedt. [Ipocreiiiye mpocTpaHCTBEHHbIE (DUTYpBI Ha IIOCKOCTH: TETpa’Jp,
KyO, napajjienenure], IoCTpOeHUEe CeUeHHM

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TIUIOCKOCTH: TMEPHNCHAUKYIAPHBIC TMIPAMBIC B
MIPOCTPAHCTBE, MPsAMbIE MapauIeIbHbIE U MEPIECHIUKYISPHbIE K MIIOCKOCTH, MPU3HAK
MEePIEHANKYIISIPHOCTH MPAMOM M TIJIOCKOCTH, TEOpEMa O MPSAMON MEePIEeHANKYIIPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJ MEXAY MPSAMOM U TJIOCKOCTHIO, IByrpaHHbIN
yroJI, TUHEHHBIN yroJl IByrpaHHoro yria. [lepnenaukynsp u HakJIOHHbIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIIIOCKOCTH, MPOeKLUs GUTryphl Ha
IJI0CKOCTh. [lepneHaAuKyIIpHOCTD MI0CKOCTEN: MPU3HAK NEPIICHIUKYASIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX mepreHanKyIspax

7.4

[lonsiTHe MHOTOrpaHHUKA, OCHOBHBIC 3JIEMEHTbl MHOIOI'DAHHMKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronbHas
IpU3Ma, I'paHU U OCHOBAHMsI NPHU3MBbI, NpsMas M HAKIOHHAs IPU3MBbI, OOKOBas U
I0JIHAsl IOBEPXHOCTh Mpu3Msl. [lapamienenunes, npsMOyrojabHbIN Mapasuieenunes
u ero cBoiictBa. [lupamuza: N-yronbHas nupamuja, FpaHd U OCHOBAHHUE MUPaMM/IBb,
O0KOBasi M IOJIHAS MMOBEPXHOCTh MHMPAMM[bI, NPaBUIIbHAS U yceUEHHAs MUpaMUJA.
OneMeHThl NOpU3Mbl W nOHUpaMuibl. lIpaBuiibHBIE MHOTOIpaHHUKH: IOHATHE
[IPaBUJILHOIO MHOTOIpAaHHMKA, MNpaBUJbHAs MpU3Ma W INpaBWIbHAs NHPaAMUJA,
NpaBUJIbHAS TPEYTOJIbHASA MUpaMKJa U IPABUIIBHBIN TeTpasp, kyo. [IpencraBienue
O IpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, AOJEKa’ap MU ukocadapyrue CeueHus
MIPU3MBI M TUPAMUJIBI

7.5

CI/IMMeTpI/IH B IPOCTPAaHCTBC: CUMMETPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B nupamuiax, MapajiejIicnuIeaax, IMpaBHUJIBHBIX
MHOT'OrpaHHUKax

7.6

BrlunciaeHue 31€MEHTOB MHOTOI'PAaHHUKOB: pera, AuaroHajaiu, YrJIbl. IInomane
OOKOBOM MOBCPXHOCTU U MOJIHOH MOBCPXHOCTU HpHMOﬁ MpU3Mbl, IUIOIAAb




OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsiMoN npu3Mbl. [lnomans 6okoBoi
MOBEPXHOCTH M TMOBEPXHOCTH TPABWIBHOM NHpaMHUIBI, TeOpeMa O IUIONIAAN
yceu€HHo# nupamupl. [lorstue 06 00béMe. O0BEM mupaMuIpl, IPU3MBI

1.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEKIY TUIOIIASIMH TOBEPXHOCTEH,
00BpEMaMHU 110 OOHBIX TEJT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolire MMIMHAPUIECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKON MoBepxHOCTH. [lvymHap: oCHOBaHUS W OOKOBasi MMOBEPXHOCTb,
o0Opa3syromas 1 0Ch, TIIONAAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konndeckasi MOBEpXHOCTh, OOpa3yroONIMe KOHMYECKOW TIOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: ocCHOBaHUWE M BepIIMHA, 00pa3yromas
1 OCh, TUIOIIa/1h OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 0Opa3yromme
" BBICOTA, OCHOBAHUSA U OoKkoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1uameTp, IIouaab NoBepxHocT cheprl. Bzaumuoe
pacnofioxkenue chepbl M INIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, mionanb

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka HMIMHApPA U KOHYCa

6.5

KomOunammu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN
oxoJio cepsl, chepa, BiucaHHAsi B MHOTOTPAHHUK, UM TEJIO BpallleHUs

6.6

[Tonsatue 06 oO6bEmMe. OcHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuiesienunena u cieactBus u3 He€. OO0bEM HMIMHIpA,
koHyca. O0BéM mapa u rionanab chepsl

6.7

[TomoOnbie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMIAIIMU
MMOBEPXHOCTEH, 00bEMAMH TI0TI0OHBIX TEIT

6.8

Ceuennsi muiuHApa (TapaiebHO U MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs [1apa

6.9

BCKTOp Ha IINIOCKOCTH U B IPOCTPAHCTBC. CnosxkeHrue W BBIYUTAHHE BCKTOPOB.
YMHOXEHUE BCKTOpPAa HAa 4YHUCJIIO. Paznoxenue BCKTOpPa I10 TpeM HCKOMILIaHAPHBIM
BCKTOpaM. HpaBI/IJ'IO napajjieacnuicaa. Pemienne 3aga4, CBiA3aHHBIX C
NPUMCHCHUEM IIpABUJI JENCTBHI C BCKTOpaMu

6.10

HpﬂMOYTOJILHaSI CUCTCMaAa KOOpAMHAT B MPOCTPAHCTBE. KOOp)II/IHaTLI BCKTODpA.
HpOCTCﬁHIHC 3alauu B KOOpAWHATAaX. VYron MCKAY BCKTOpaMHu. CKaJ'IprHOC
MMPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY MPAMBIMU U IJIOCKOCTIMMU.
KOOpI[I/IHaTHO'BeKTOpHI:Jﬁ MCTOX ITPHU PCIICHHUU I'COMCTPUICCKHUX 3alaY




MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMbI CpeHero oouero
TpeOOBaHuUs o0pa3oBaHus

Brnagenne MerogaMu JI0OKa3aTeNbCTB, aJTOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
aKCHoOMa, TeopeMa, CIIEJCTBHE, CBOMCTBO, MpPH3HAK, IO0Ka3aTeNbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; TPUMEHATDH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTUBOIMOJIONKHOE YTBEPXKACHHUE, MPUBOJIUTH MPUMEPHI U
KOHTPpHOPHUMEPLI, HCIIOJB30BaTb MECTOJ MaTeMaTHYEeCKOU WHAYKIHH;
MIPOBOAWUTE AOKA3aTCIbHBIC PACCYXIACHUA TIPpU PCIICHHUM  3ajad,
1 OLICHUBATh  JIOTMYECKYID MPABUIBHOCTh  PACCYXICHHI; yMEHHUE
OIICpUPOBATH MOHATUAMU: MHOXCECTBO, IMOJMHOXCCTBO, OIICpallU HaAI
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapar Jyisi OMCaHMsI PeabHBIX IPOIIECCOB M SBICHUHN U MPH PEIICHUH
3aJa4, B TOM 4YHCJIE€ U3 JPYruX Yy4eOHBIX TPEAMETOB; yMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad, CBI3HBIN rpad, AepeBo, MUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh M ONKUCHIBATh Tpadbl Pa3INIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh IOHATUAMU: HATypPaJIbHOC YHCJIO, LEJIOC YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C padroOHaJIbHbIM II0Ka3aTcJIeM, CTCIICHDb C HeﬁCTBHTeHBHBIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOJAYJII0, PallUOHAJIIBHOC YHCIIO,
HPppallMOHAJIbHOC YqHucCJio, MHOXCCTBa HaTypaJIbHBIX, O CIbIX,
2 palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX quceil; yYMCHHC  HCIOJIb30BATh
IMPU3HAKNU AOCIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCIICHUU 3a1a4; 3HAKOMCTBO C
pa3InIYHbIMHU MNO3MIMMOHHBIMHA CUCTCEMaMH CUHCJICHHA, YMCHUC
BBINIOJIHATh BBIYHCJICHHE 3HAYCHUM H Hp6‘06pa3OBaHI/IH BLIpa)KeHPII’I Cco
CTCIICHAMU H HOFapI/I(bMaMI/I, Hp606pa30BaHI/I}I IlpO6HO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,




apupMeTHIeCcKast Iporpeccusi, FTeOMeTpHUIEcKas porpeccusi, 06CKOHEUHO
yObIBaroIasi ~ Te€OMETpHYecKass  IMpOTrpeccHus; yMEHHE  3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (POPMYIL;
YMEHHUE ONEepUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJYJIb H apTYMEHT KOMILJIEKCHOTO 4Hcia, popma
3aMMCH KOMITJICKCHBIX YHCeN (TeOMEeTpHYecKasi, TPHTOHOMETPHYECKAs
anreOpanveckas); yMEThb MPOU3BOIUTH apU(PMETHUCCKHE ICHCTBUS C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIIJIEKCHBIX YHCEJl; ONEepUpOBaTh MOHATUSAMU: MaTpuua 2x2 u 3x3,

ONPCACIINTCIIb MaTPHUILIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OIIPCACIIUTEIA

YMeHne onepupoBaTh NOHATHSAMHU: pPalMOHAIBHBIC, MPPALUOHAIBHEIE,
MoKa3aTeabHble, CTENEHHbIE, JIorapu(pMHUUecKue, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, HMX CHUCTEMBI; YMEHHE OIIEPHUPOBATH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPABHEHUH U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHUE peniaTb YypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YpaBHEHUsS, HEPABEHCTBA M CHCTEMBI C [AapaMETpPOM; IPUMEHSIThH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHUsS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3InYHbIX 00J1acTel HayKu U pealbHOM KU3HU

YMenue omnepupoBaTh MOHATHAMH: (GYHKIMS, YETHOCTH (QYHKIIHH,
HNEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HauOoblllee 1 HaMMEHbIIee 3HAYeHUs
(GYHKIIMHM Ha TPOMEXKYTKE, HeNpepbIBHAS (PYHKIIMS, aCUMITOTHI rpaduka
(GbyHKIMH, TIepBasi ¥ BTOpas NpoU3BOAHAA (DYHKIIUU, TEOMETPUYECKUN U
(u3nueckuif CMBICI TMPOU3BOJTHON, MepBoOOpa3Has, OmpenaenEéHHbINH
UHTETpall; yMEHUE HaXOJWUTh ACUMNOTOTHI rpaduka (QyHKIUU; yMEHUE
BBIUUCIISATh TMPOU3BOJAHBIE CYMMBI, MPOU3BEICHHUS, YAaCTHOTO H
KOMITO3UIIUN (PYHKIUNA, HAXOJAUTh YpaBHEHHE KacaTeNbHOU K rpaduky
(yYHKIMHM; yMEHHE HAXOAWTh MPOU3BOJIHBIC AIEMEHTAPHBIX (DYHKITHIL;
YMEHHME HCIIOIb30BaTh MPOU3BOJHYIO ISl HMCClIeNoBaHUS (YHKIIUMH,
HaXOJWTh HAWOONBIINE U HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIOJB30BAaHUEM ammapaTa MaTeMaTHUYeCKOTo
aHallM3a; TPUMEHATHh TPOU3BOJHYIO IS HAXOXKICHHS HAWITYy4dlIero
peuleHuss B NPUKJIAJAHBIX, B TOM YHUCJIE COLUAIBbHO-DKOHOMHUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoImaanu 1 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATEMATUYCCKOTO MOACIUPOBAHUA C

moMoIIeio quddepeHInaTbHbIX YpaBHEHUN

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHas
GbyHKIMsA, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUYHAS
¢byHKIMS, panroHambHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE (YHKUUH, OOpaTHbIE TPUTOHOMETPHYECKUE
GbyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOUTH TpaUKH W3yYEHHBIX (YHKUUH, BBIMOIHATH MPEOOpazOBaHUA
rpadukoB GYHKUMH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBHCHMOCTEH, TIPH PEUICHUU 3a/1a4 U3 APYruX YYEOHBIX MPEIMETOB U
3a7a4d U3 peasbHOM KHU3HH, BBIpAKaTh (JOPMYIIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMM; HCIIOJIb30BaTh CBOMCTBA U rpaduKu PyHKIIHIA 1715 peIIeHHS
ypaBHEHUH, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOM MIJIOCKOCTH MHOYKECTBA PEIICHUI YPaBHEHUM, HEPABEHCTB

U UX CUCTEM

YMeHne periaTh TEKCTOBBIE 3a7adud Pa3HBIX TUIIOB (B TOM YHCIE Ha
MPOLIEHTHL, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPaBICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKEHMSI, YpaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBbl IO YCJIOBHIO 3aJayd, HCCIEAOBATh IMOJYYEHHOE pPELICHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMBl IO YCJIOBHIO 3a/layH,
UCCIIEJIOBaTh IOCTPOCHHbIE MOJEIU C MCIOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3y/IbTaT

YMeHue onepupoBath NOHATUSMU: cpeiHee apudMeTHdecKoe, MeInaHa,
HauboJIbIlIee M HAaUMEHbIIIee 3HAUCHUS, pa3Max, TUCTIEPCHSs], CTAaHapTHOE
OTKJIOHEHUE YUCIIOBOTO HaOOpa; yMEHUE U3BIIEKATh, HHTEPIIPETUPOBATD
uH(bOpMAaIIMIO, PECTABICHHYIO B TA0IUIAX, HA qUarpaMmax, rpadukax,
OTPAXKAIOILYIO0 CBOMCTBA peabHbIX MPOIIECCOB U SIBICHUI; IPEICTABIIATh
UHGOPMAIIMI0O C TIOMOIIBIO TabNWIl H JAMarpaMM; HCCIEO0BaTh
CTaTHUCTUYECKUE JaHHBIC, B TOM YHUCJIE C MPUMEHEHUEM TpadUyecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; TpaUueCKH UCCIeA0BATh COBMECTHBIE
HaOMIOJIEHUST C TIOMOIIBIO JWarpaMM pPAacCeMBaHUS U JIMHEHHOM

perpeccuun




YMeHue OnepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIYyYaHOTO COOBITUS; yMEHHE BBIYHCIATDH
BEPOATHOCTh C HUCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPUMEHSTH
(GopMyNBI CIOXKEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy MOJHOM
BEpOSATHOCTH, hopMmyiy bepHymmm, komOuHaTOpHBIE (PAKTHI U HOPMYITHI;
OLICHUBAaTh BEPOSITHOCTH PEAJBHBIX COOBITUI; YMEHHE OIEPUPOBATH
NOHATUSAMHU: Cly4ailHas BEJIMYMHA, pACIPEICICHUE BEPOSTHOCTEM,
MaTE€MaTHYECKOE OKMAAHME, TUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENMYMHBI, (YHKUMU paclpelesieHuss U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHUI;
YMEHUE HCIOJIb30BaTh CBOMCTBA W3Y4YEHHBIX pACHpPENEICHUN U
pelIeHns 3a/la4; 3HAKOMCTBO C MOHSTHUSMM: 3aKOH OOJBIINX YHCET,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSIX; YMEHHE ONIEPUPOBATH MOHATHUAMH: COYETAHNE, IEPECTAHOBKA,
YUCJIO COYETAaHWH, YUCIO TIEPECTaHOBOK; OmHOM HbIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCyKACHUS AJIs pEIICHUs 3a/1a4;
OILICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIENIb M HHTEPIPETUPOBATH MOTYUECHHBIN pPe3yIbTaT

YMenue omnepupoBaTh MOHATUSAMM: TOYKa, MpsMasi, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA Yyria, IUIOCKUN yrodi,
NBYTPaHHBIA Yroj, TPEXIPaHHBIM yroy, CKpelIMBalolIuecs MpsMbIe,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXIy MPSMBIMH, YroJl MEXIY HPSIMOM U IJIOCKOCTBIO, YrOJl MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKITY
PSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHUE UCTIOIb30BaTh MpU
pellieHnn 3a7ad u3ydyeHHble (aKThl U TEOPEMBbI TUIAHUMETPHUH;, YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO0 MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI T€OMETPUYECKUX TMOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUTYPBI, 00BEM (UTypHI,
MHOTOI'paHHMK, MPaBUJIbHBI MHOTOTPAHHUK, C€YEHUE MHOTOI'PAaHHUKA,
KyO, mapamienenunes], Npu3Ma, OUpamuaa, ¢urypa u HOBEPXHOCTb
BpallleHMs, LIMHAP, KOHYyC, wap, cdepa, miom@ns chepsl, MIOaIb
MOBEPXHOCTU TNHUPAMU[BI, MPHU3MBI, KOHYCa, IHMIUHApA, 00bEM Kyoa,

OpsAMOYT'OJIbHOTO IMapajuiejiCnuIcaa, mupamMuabl, MIPHU3MbI, HUIWHIpPA,




KOHYCa, I1apa, pa3BEPTKA ITOBEPXHOCTU, CEYECHMS KOHYCAa M LIWIMHJIPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHUE IIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpALIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOILIBIO dJIEKTPOHHBIX CPENICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(dhopMynHpOBaTh ONpEACTICHUS U3ydaeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI
O CBOMCTBax W MpHU3HAKaX r€OMETPUYECKUX (PUryp, 000CHOBHIBATH HIIH
OTpoBepraTh MUX; YMEHHE MPOBOJIUTH Kiaccudukanuio ¢Guryp 1o
pa3IMYHBIM TMpPU3HAKAM, BBINOJHATE HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS
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VYMenne OINCpHUpPOBATh TMOHATHUAMU: JABWKCHUC B  IPOCTPAHCTBE,
MapajuIeNIbHBIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHuE MOAOOMS, MOAOOHBIE (UIYpBl; YMEHHE
pacrno3HaBaTh paBHblE€ U MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPUPOJIE,
HUCKYCCTBEC, aApPXUTCKTYPEC, HCIIOJIb30BAaTh T'COMCTPUUCCKHUE OTHOIICHUA
MIPH PELIEHUH 3a]]a4; HAXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI0IA b, 00BbEM) MTPU PEIICHUH 3a/1a4 U3 IPYruX y4eOHBIX MIPEAMETOB U
W3 peaJlbHOM >KU3HU; YMEHHUE BBIUUCISATH F€OMETPUUYECKUE BETMUYUHBI
(nmvHa, yroJ, miomanak, oO0BEM, IUIOMIAJb TOBEPXHOCTH), HCIOJB3YS
M3Y4YEeHHbIE (OpPMYJIbl U METOJbI, B TOM YHCIIE: IJIOUa/lb MOBEPXHOCTH
nUpaMuIbl, TPU3MBL, KOHYyca, HWIMHIPA, TUomaab cdepsl; 00bEM Kyoda,
IPSAMOYTOJbHOTO TapajUieNienuea, MUPaMUbl, MPU3MbL, IWIXHADPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (PUTYD
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VYmenune OIICPHUPOBATH MMOHATHAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAUHATBI BCKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJILIpHOC IIPOU3BCACHHUE, BCKTOPHOC IPOU3BCACHUC, YIOJl MCKAY
BCKTOpaMU; YMCHHUC HUCIIOJIb30BATb BCKTOpHBIﬁ n KOOpﬂHHaTHLIﬁ MCTOJ
I PpeIICHUA TCOMECTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOAAIIMI METOHd A peUiCHud 3aaavu;
INIOHUMAHHUEC 3HAUYUMOCTH MATCMATUKKU B H3YUCHUU IIPUPOJHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  pPaCllO3HABATb

MIPpOSABJIICHUC 3dKOHOB MATEMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAUTH




IIpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCHUMCKOM H  MHUPOBOH

MAaTeMaTU4ECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanbenblie u nensie uyncna. [Ipu3Haky JenMMoCTy HEIbIX YUCE
12 Pammonanbupie  umcna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOH, TPOLIEHTEHI,
' OEeCKOHEUYHbBIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTYpaJIbHOU cTeneHu. JlecTBus ¢ apupMeTHUEeCKUMU
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenenp ¢ unensiM mnokaszareneMm. CTeneHb C pPaLMOHAIBHBIM MOKAa3aTEJEM.
. CBolicTBa CTEIEHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlefictBuTenbHbple YuCTa. ApUPMETHYECKHE OIepaluud ¢ JICUCTBUTEIHHBIMU
1.7 yucnamMu. [lpuOnmx€HHble BBIYMCICHMS, IpaBWiIa OKPYIJIEHUS, NPUKHAKA H
OIICHKA Pe3yJIbTaTa BbIUMCICHHI
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapuMUIECKIe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynknus, cmocoOwl 3amanus Gynkiuu. ['paduk Gyaknuu. B3anmaO oOpaTHBIE

3 ¢bynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompenesneHUs] W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymm dyHkumu.
39 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIHH. Hambosblnee W HaumMeHbIIee 3HAUYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi (GyHKIUS C HaTypalbHBIM M LENbIM IOKa3arteneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnTotel rpapukoB ¢yHkuuil. CBoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas 1 reoMmeTpudeckas nporpeccuu. @opmysia CI0KHBIX TPOIIEHTOB
4 Havasa MaTeMaTH9IecKoro aHaam3a
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TPOM3BOJHONM K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxneHne HanbonbIero 1 HaMMEeHbIIEro 3Ha4eHus! QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIITEYHEHUE OBPA30OBATEJIBHOI'O
IMPOHECCA OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VI YUEHUKA
10-11 Aranacsn JI.C., Byry3oB B C.b. u ap. M.®., Kanomues MaremaTuka:
anredpa ¥ Hayajda MaTeMaTHYECKOro aHanu3a, reomeTpusd. ['eomerpus (6a30BbIi
u yrayonennsit ypoBau) AO «M3aatensctBo «IIpocBerienue»
METOAUYECKHUE MATEPUAJIbI JIJIS YUUTEJIA HUDPOBBLIE
OBPA3OBATEJIBHBIE PECYPCHI 1 PECYPCHI

10-11 Aranacsu JI.C., byry3oB B C.b. u ap. M.®., KagomiieB areMatuka:
anrebpa ¥ Hayajda MaTeMaTHYeCKOro aHanusa, reomeTpus. ['eomerpust (6a30BbIi

u yriyonennsiii ypoBau) AO «M3natenscTBo «IIpocBemienne»
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