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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHUWE,  (opmMupyemMoe NpU  HU3YUYEHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3a]1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHol obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHBIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIUIYyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEICTaBICHHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

¢opmMupoBaHue  yMeHMs ~ BJaJ€Thb  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YepPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(GopMupoBaHuEe yMEHHUS BIaJeTh METOAAMH JI0KA3aTeIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MAaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K H3y4CHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH ¥ 3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

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

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COJIEP)KAaTeIbHBIM JIUHUSAM y4eOHOTo Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IpOrpaMMBbl, paclpefeEHHbIM IO TojaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IeHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3garh ycnmoBus qans  auddepeHnmanuu  0Oy4eHHS,  TOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccun, obecrnieunmBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

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 OBYUEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsSMbIX B IPOCTPAHCTBE: MepeceKarouuecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
u 1iockoctu. [lapannenbHoe M LEHTpalbHOE MPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napaiesIbHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpsSIMbIE TMapajljielibHble U MEPHEeHIUKYJIApHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 7O  TUIOCKOCTH,  MpoeKmus  Qurypsl Ha  IJIOCKOCTD.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpanHoro yria. CBoOiCTBa IUIOCKHX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAs TIPU3MbI, OOKOBAsl U MOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBUiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pE&Opa, JuaroHaid, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAY YCEUEHHOW TMPAMU/IBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BeKTOopsI M1 KOOPpAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXEHHE BEKTOpAa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. [IpsAMoyrosibHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHS: MWIMHApPUYECKAss TOBEPXHOCTh, KOHWYECKas TOBEPXHOCTD,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIlleHusl Ha TIocKocTh. Pa3Béprka nunuHapa u KoHyca. Cummetpust cepbl u
mapa.

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

KoMOuHanuy Tenm BpamieHuss W MHOTOrpaHHUKOB. [Ipu3ma, BhmcaHHas B
MWINHAP, OMHCAaHHAs OKojJo unuiauHApa. Ilepecedyenme cdepbl u mapa c



mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYyca, miomanas chepbl U e€ 4dacteil.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIINHIPA
(mapayienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajuieibHble
OCHOBAHUIO U MIPOXOASAIIUE Uepe3 BEPIINHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEeKYILEeH MITOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIM METOJ MPU PEIICHUH TeOMETPUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
LHEHTpalbHasl CHUMMETpHs, 3€pKaJlbHAas CUMMETpHUs, IOBOPOT BOKPYr MPSIMOM.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTb IPaXKAAHCKOM MO3UIIMKN 00YyYaIOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHKOB U POCCUHUCKOM MaTeMaTUYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO MOBEIEHHUSI, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 37I0pOBOro 1 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TpPYyIdy, OCO3HaHWUE IIEHHOCTH TPYIOJIOOMS, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3OBaHHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IMUIAaHUPOBAHHE IIOCTYNKOB W OIICHKM WX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW eATeIbHOCTH, JTaroB €€
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUHM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(]UKaIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHJIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemeHuss y4eOHOM 3amadu  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMU, SIBICHUSIMHU, ITPOLIECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTUE IIpoOlLlecca, a TaKKe BbIIBUTATh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH Je(UIUTHI MHOOPMALIUM, JTAHHBIX, HECOOXOJMMBIX JJIi OTBETA Ha
BOIIPOC U JIJIsI pEIICHUS 3a1a4H;

BLIOMpPATh MH(OOPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO Pa3TUYHBIX BHIIOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJACTABIATh €€ B pa3IMYHBIX (Popmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIe YHUBepPCAJIbHbIE YUeOHbIE 1eHCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIsIMH OOIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXKIaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
auanaora, oOHapY)KMBATh Pa3jIudUe M CXOJICTBO TIO3WIIMHA, B KOPPEKTHOU (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHHS 3a/add, SKCIEPUMEHTA, UCCICIOBAHU,
MPOEKTa, CaMOCTOATEIHFHO BHIOMpaTh (opMaT BHICTYIUICHHS C Yy4€TOM 3ajad
MpEe3EHTAIIMU 1 OCOOEHHOCTEN ayIUTOPUH.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE JAeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI pEUICHUN C YYETOM HOBOM MH(OpMaLUy.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMOMNPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHus
MaTeMaTUYEeCKOW 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3y/IbTaTa LEIH U YCIOBUAM, OOBSICHATH MPUUUHBI
JTOCTY)KCHUS WU HEJAOCTHKECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHMMATh M KCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBI pabOT, JOroBapuBaThcs, OOCYKIAaTh TWpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMBI» W HWHBIE), BBHIMIOJHATH CBOIO 4YacTh palbOTBl U
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuics HayquTCs:

¢ CBOOOJIHO OINEPUPOBATH OCHOBHBIMH TMOHSATHUSMU CTEPEOMETPUU TPH
pEIICHNH 337249 U MTPOBEICHUHA MaTEeMATHUECKUX PACCYKIACHUH;

o IPUMEHSATH AKCMOMBI CTEPEOMETPUU M CIEICTBHUS W3 HUX TMPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

o KJIACCH(PUITMPOBATh B3aMMHOE PACIIONIOKEHUE TPSIMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

¢ CBOOOJIHO  OMEPUPOBATH TOHSTHSAMH, CBSI3aHHBIMH C  yrjaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;



 CBOOO/IHO ONEpUPOBATh MOHATUAMHU, CBSI3aHHBIMUA C MHOTOI' DPAaHHUKAMU;

¢ CBOOOJIHO pacrno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (IIpU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KJIACCH(UIIMPOBATh ~ MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUS Ui
KJ1accupuKaIuy;

¢ CBOOOJIHO  ONEpPHUPOBATH  MOHATUSMH, CBSA3AHHBIMU C  CEUYEHHEM
MHOT'OTPaHHUKOB IIJIOCKOCTBIO;

e BBIIIOJIHATH MAPAJIIEIBHOE, HEHTPAIBHOE U OPTOrOHAIIBHOE MPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIMOJIHATH U300paKeHUs PUTYD HA MJIOCKOCTH;

e CTPOUTH CEUEHUST MHOTOIPAHHMKOB DPA3JIMYHBIMU METOJIaMH, BBIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH TUIOUIAJN TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma, MUpaMUa),
TreOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OIEPUPOBATH MOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LEHTD,
OCh M IUIOCKOCTb CHMMETPHH, LIEHTP, OCh M IIOCKOCTb CHUMMETPUU
durypsr;

¢ CBOOOJIHO OMEpUpPOBaTh MOHITHSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBIIIOJIHATD JIEUCTBUSA HAJl BEKTOPaMU;

epelIaTh 3aJa4M HaA JI0KA3aTEJIbCTBO MATEMATHUYECKUX OTHOLICHUH U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOMbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e U3BJICKATh, MPEOOPa30BBIBATE W HWHTEPIPETUPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
yepTexax U pUCyHKaXx;

e IDUMEHATh [OJYYECHHBbIE 3HAHUS HAa MPAKTUKE: CpaBHUBaTh H
AHAIM3UPOBATH pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npoOsieMbl, MOJIEINPOBATh pEabHbIE CUTYAllMd Ha S3bIKE TE€OMETpHH,
UCCIIEN0BATh ITOCTPOCHHBIE MOJEIN C MCIIOJIB30BAHMEM I'€OMETPHUECKUX
HNOHATUN U TEOpeM, amnmapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e IMETh MPEJCTABICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS TE€OMETPUM Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



¢ CBOOOJIHO OINEpPUPOBATH MOHATUSMH, CBA3AHHBIMM C UWIMHAPUYECKOMH,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

e ONIEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C TEJIaMHU BpalllCHHs: LUIHHAPOM,
KOHYCOM, chepoit u mapom;

e pacno3HaBaTh Teja BpauleHus (LWIMHIP, KOHYC, cepa U map) U OObACHSIThH
CIOCOOBI MOTYUYEHUS TN BPALLEHUS;

e KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE C(Pephl U MITOCKOCTH;

¢ BBIYUCIIATh BEJIWYMHBI HJIIEMEHTOB MHOTOIPAaHHUKOB W TeJl BpallleHHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OINEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C KOMOWHALUAMH TeNl
BpallleHUs] ¥ MHOTOIPAHHUKOB: MHOTOIPAaHHUK, BIHCAHHBIA B cdepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

¢ BBIYUCIIATH COOTHOIICHUSI MEXAY IUIOHIAASMU MOBEPXHOCTEH U 00bEMaMHU
I10JTOOHBIX TEI;

e M300paXkaTh M3y4yaemble (QUTYPHI, BBIIOJHATH (BBIHOCHBIE) TIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

e U3BJIEKATh, HWHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

 CBOOOJIHO OTIEpUPOBAThH MOHATHEM BEKTOP B MPOCTPAHCTBE;

e BBIIIOJIHATH ONEpALlK HaJl BEKTOPaMU;

*3371aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOPAUHAT;

e pElIAaTh T€OMETPUUECKUE 3a/1a4H HA BBIYUCIIEHUE YIJIOB MEXAY MPSAMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1A MPU PELICHUH;

¢ CBOOOZHO ONEpPUPOBATh NOHATHUSMHU, CBA3AHHBIMH C JIBUJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

¢ BHITIOJIHATh M300paKEHUS MHOTOTPAaHHUKOB M TEN BpaIlleHUS TPH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, MpeoOpa30BaHus M0100us;

e CTPOUTH CEYEHHUS] MHOIOTPAaHHUKOB M TE€J BPAILIEHUS: CEUYECHHs LUIUHAPA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;

* CIIOJIb30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJEN0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



e JOKA3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

e IPUMEHATh TeOMEeTpUYecKre (HaKThl MJISI PEIICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONArarolliuX HECKOJbKO IIAaroB pELICHUs, €CJIM YCJIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

epeIIaTh 3aJa4d HA JIOKA3aTEJIbCTBO MATEMATUYECKMX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

e IPUMEHATH IIPOrPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

e IPUMEHATH MOJIYYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATH, aHAJIU3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIEN0BATH TOCTPOCHHBIE MOJIENIN C UCTIOJIBb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

e UMETh TMPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM 4YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
POIII, ITOC «Mos
1 BBenenue B ctepeomeTpuio 23 1 LIKOJIa»
9 B3anMHOe pacnosiokeHue npsiMbIX B 6 PO, HOC «Mos mkomna»
MIPOCTPAHCTBE
3 [TapamienpHOCTh NPSMBIX U IJIIOCKOCTEN B 3 1 PO, HOC «Mos mkomna»
MIPOCTPAHCTBE
4 [TepnieHAMKYASIPHOCTD MNPSIMBIX U o5 1 POIII, LTOC «Mos mikoma»
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl U pacCTOSTHUS 16 1 PO, HOC «Mos mKona»
6 MHOTOrpaHHHKH 7 1 PO, HOC «Mos mkosa»
7 BekTopsl B mpocTpaHcTBe 12 POLI, TIOC «Most mkoa»
8 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIHS 5 1 POUI, HOC «Mos mkoiay»
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI pecypest
POIII, ITOC «Mos
1 AHanuTndeckas reoMeTpus 15 1 HIKOJIA
) [ToBTOpeHne, 0600IeHNE U 15 1 POIIL, TIOC «Mos
CHCTEMAaTH3alHs 3HAHHUI LIKOJIa»
PoOII, ITOC «Mos
3 O0béM MHOTOrpaHHUKA 17 1 —
PO, IIOC «Mos
4 Tena Bpamenus 24 1 IKOJIa
[Tmomaam MoBepXHOCTU U 0OBEMBI POLI, TIOC «Mos
5 K 9 1 IITKOJIaY
PYTIBIX TEI
PO, IHOC «Mos
6 JIBroKeHUS 5 1 [IKOJIA
7 [ToBTOpEHUE, 0000IICHNE 1 17 1 PO, HOC «Mos
CUCTEMaTH3aIus 3HAHUH LLKOa»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 1




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero
padoThI

KoHTpoJbHbIE

IIpakTHYeckue
padoTsI

Jara
HU3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcHoBHbIE NpaBUiIa
n300pakeHus Ha
PHUCYHKE IIJIOCKOCTH,
napajuieNbHbIX
MPSIMBIX (OTPE3KOB),
CepeNHbBI OTpe3Ka

HOC «Mos mkomay
https://lesson.edu.ru/lesson/eafa0a32-1bdb-
4654-83dc-
655e76d52¢1f?backUrl=%2F02.3%2F10

Ilonsarus
CTepEeOMETPHUH:
TOYKa, Mpsmas,
IJI0CKOCT,
MIPOCTPAHCTBO.
OcHoBHbIE NpaBUiia
n300pakeHus Ha
PHUCYHKE IIJIOCKOCTH,
napauieNbHbIX
MPSAMBIX (OTPE3KOB),
CepeaIHbBI OTpe3Ka

POIII
https://www.resh.edu.ru/subject/lesson/4756/sta
rt/

IlonsaTus:
MepeceKaroImecs
MJIOCKOCTH,
IIEPECEKAOIINECS
npsiMasi v INIOCKOCTh;
MOJIYIIPOCTPAHCTBO

HOC «Mos mxoma»
https://lesson.edu.ru/lesson/5e88f16a-c240-
48cc-9adb-db2cab0bdbf7



https://lesson.edu.ru/lesson/eafa0a32-1bdb-4654-83dc-655e76d52c1f?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eafa0a32-1bdb-4654-83dc-655e76d52c1f?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eafa0a32-1bdb-4654-83dc-655e76d52c1f?backUrl=%2F02.3%2F10
https://www.resh.edu.ru/subject/lesson/4756/start/
https://www.resh.edu.ru/subject/lesson/4756/start/
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7

ITonsarus:
MEePECEKAOIINECS
IJIOCKOCTH,
MEePECEKAIOIINECS
npsMas v IIOCKOCTh;
MOJIYIIPOCTPAHCTBO

HOC «Mos mkomay
https://lesson.edu.ru/lesson/71146865-7dc2-
493c-9f03-4a0bbb924bf0

MHororpaHHukH,
n300paxeHue
MPOCTEUIINX
MIPOCTPaHCTBEHHBIX
duryp,
HECYLIECTBYIOIINX
00BEKTOB

POIII
https://www.resh.edu.ru/subject/lesson/5444/

MHOrorpaHHuKH,
n300pakeHne
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYUIECTBYIOIIUX
00BEKTOB

POIII
https://www.resh.edu.ru/subject/lesson/6018/

AXCHUOMEI
CTEPEOMETPHUH U
TIePBBIE CIICICTBUS U3
HHX

AKXCHUOMEI
CTEPEOMETPUH U
MIepBbIE CIEICTBUS U3
HHX

AKCHUOMEI



https://lesson.edu.ru/lesson/71146865-7dc2-493c-9f03-4a0bbb924bf0
https://lesson.edu.ru/lesson/71146865-7dc2-493c-9f03-4a0bbb924bf0
https://www.resh.edu.ru/subject/lesson/5444/
https://www.resh.edu.ru/subject/lesson/6018/

CTEPEOMETPUH U
HepBBIe CJICACTBUA U3
Hux. Crioco0sl
3aaHuA Hp?[MI)IX nu
MII0CKOCTEH B
MPOCTPAHCTBE.
O0603HaueHus
HpSIMI)IX nu
TI0CKOCTEH

10

N3o06paxenue
CEYEHUI UpamMuIpl,
Ky0a U MPU3MBl,
KOTOpBIE MPOXOJIAT
yepe3 ux peopa.
N3obpaxenue
nepeceyeHust
MOJTy4YE€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX
CEUYEHUM pa3HBIMU
1[BETaMU

POIII
https://www.resh.edu.ru/subject/lesson/5444/

11

N3obpaxenue
CCUCHHIA TUPAMUJIBI,
Ky0a U MPU3MBI,
KOTOPBIE MPOXOJSAT
yepes ux péopa.
N3o6paxxenue
nepeceueHust

POII
https://www.resh.edu.ru/subject/lesson/4912/



https://www.resh.edu.ru/subject/lesson/5444/
https://www.resh.edu.ru/subject/lesson/4912/

MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX
CEYCHUH Pa3HBIMHU
[IBETaMU

12

N3o06paxenue
CEUYEHUI MUpaMU/Ibl,
Ky0a U MpU3MBl,
KOTOPBIE TPOXOIST
yepe3 ux peopa.
N3o6paxenue
repeceyeHmst
MOTYYCHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOEHHBIX
CEUYEHUM pa3HBIMU
LBETaMU

HOC «Mos mxkoma»
https://lesson.edu.ru/lesson/f3bd5ad9-6473-
4¢28-94d2-15cfd5ea83ce

13

N3obpaxenue
CEUEHUN MUPAMHU/IBL,
Ky0a U MPU3MBI,
KOTOPBIE MPOXOJISAT
yepe3 ux peopa.
N3obpaxenue
nepeceueHust
MOJTy4EeHHBIX
IIJIOCKOCTEM.
PackpamnBanue

HOC «Mos 1mikoia»
https://lesson.edu.ru/lesson/d9b3328c-c979-
4eb5-b5a1-947061908eb0



https://lesson.edu.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce
https://lesson.edu.ru/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce
https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0
https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0

IIOCTPOEHHBIX
CEYCHUM pPa3HbIMU
oBE€TaMun

14

Meton cinenoB Ui
MMOCTPOEHUSI CEUCHU I

HOC «Mos mkomay

https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-

bfb9-f6da8038efd2

15

Meton cinenoB Ui

MOCTPOEHUS CEUCHU .

CsoiicTBa
MepeceueHU
MPSIMBIX U
IIOCKOCTEH

16

MeTtox cinenoB Uis

MOCTPOCHUS CEUCHU .

CaoiicTBa
MepeceueHu i
MIPSIMBIX U
IJIOCKOCTEH

17

[Toctpoenue ceuenuit
B MMUpaMHuJie, Kyoe 1mo
TpE€M TOYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YepTEeKen
Y 3aMKCh IIaroB
MTOCTPOCHUS

18

[Toctpoenue ceuenui
B ITUpamue, Kyoe 1o
TPEM TOUYKaM Ha
pébpax. Coznanue



https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2

BBIHOCHBIX YEPTEXKEN
Y 3aIIHCh 111aroB
MMOCTPOCHUS

19

[Toctpoenue ceuenuit
B ITUpamue, Kyoe mo
TPEM TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX YepTEkKEN
U 3aIKCh I1aroB
MIOCTPOECHHUS

20

[Toctpoenue ceuenuit
B MMUpaMHuJie, Kyoe 1o
TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX YEPTEXKEH
Y 3aIUCh 11aroB
MIOCTPOEHUS

21

[ToBTOpEeHUE
IUTAaHUMETPHUH:
Teopema o
MIPOMOPIIMOHAIBHBIX
otpeskax. [logobue
TPEYTrOJIbHUKOB

22

IToBTOpEHME
MJIAHUMETPUU:
Teopema MeHnenast.
Pacuets! B ceuenusix
Ha BBIHOCHBIX
yeprexax. Mcropus




pa3BUTHSA
IJIAHUMETPUU U
CTEpEOMETPUU

23

KonTtponsnas pabora

" AKCHOMBI
CTEPEOMETPHHU.
Ceuenus"

24

B3anmhuoe
pacroyoKeHue
MIPSIMBIX B
MIPOCTPAHCTBE.
CxkpenuBaromuecs
npsmele. [Ipu3naku
CKPELIUBAOIINXCS
MPSMBIX.
[TapannensHbie
MpsIMbIE B
MIPOCTPAHCTBE

POIII
https://www.resh.edu.ru/subject/lesson/6133/sta
rt/272668/

HOC «Mos mxkoma»
https://lesson.edu.ru/lesson/celade96-43f0-
4e20-bala-94fad9f2f254

25

Teopema o
CYILIECTBOBAaHUHU U
€IMHCTBEHHOCTH
NpAMOM
napasuiebHON
JTAHHOU MPSIMOH,
MPOXOIsIIeH yepe3
TOYKY MPOCTPAHCTBA
M He JIeXKalew Ha
JAHHOW MPSIMO.
JlemMma o

POII
https://www.resh.edu.ru/subject/lesson/6065/



https://www.resh.edu.ru/subject/lesson/6133/start/272668/
https://www.resh.edu.ru/subject/lesson/6133/start/272668/
https://lesson.edu.ru/lesson/ce1ade96-43f0-4e20-ba1a-94fad9f2f254
https://lesson.edu.ru/lesson/ce1ade96-43f0-4e20-ba1a-94fad9f2f254
https://www.resh.edu.ru/subject/lesson/6065/

[IepECCUCHUU
NapajuIeIbHbIX
MPSIMBIX TIOCKOCTBIO

26

[TapannensHOCTH
TpEX MPSMBIX.
Teopema o Tpéx
napajuieabHbIX
npsMbIX. Teopema o
CKpEILMBAIOIINXCS
MIPSIMBIX

POIII
https.//www.resh.edu.ru/subject/lesson/6065/
HOC «Mos mkomay
https.//lesson.edu.ru/lesson/afd0fh32-eafc-
4bab-beaf-409449af43de

27

[TapannensHOE
MIPOCKTHPOBAHHUE.
OcHOBHBIE CBOICTBA
napayiebHOTO
MIPOEKTHUPOBAHUS.
N3obpaxenune
pa3HbIX GUTYp B
napasuieabHON
MIPOEKIINH

28

LenTpanbHas
MpOEeKIHUs. YToJ C
COHaIpaBJICHHBIMU
CTOpPOHAMHU. YTOJI
MEXKy MPSIMbIMU

29

3agaun Ha
JIOKa3aTeIbCTBO U
HCCIIeJOBaHHE,
CBSI3aHHBIE C
pacnoyioKeHueM



https://www.resh.edu.ru/subject/lesson/6065/
https://lesson.edu.ru/lesson/afd0fb32-eafc-4bab-beaf-409449af43de
https://lesson.edu.ru/lesson/afd0fb32-eafc-4bab-beaf-409449af43de

MPSIMBIX B
IIPOCTPAHCTBE

30

[Tonsarus:
IapajuIeIbHOCTh
PSIMOM U TUIOCKOCTH
B IIPOCTPAHCTBE.
[Ipu3nak
MapajuIeIbHOCTH

MPSIMOM U TUIOCKOCTH.

CaoiicTBa
MapajuIeIbHOCTH
MPSIMOM U TUIOCKOCTH

POIII
https://www.resh.edu.ru/subject/lesson/6133/sta
rt/272668/

HOC «Mos mkomay
https.//lesson.edu.ru/lesson/33cdfabd-effb-
4ddc-b83d-4881413chel2

31

I'eomeTpuueckue
3aJ1a9M Ha
BBIYHCIICHUEC U
JIOKa3aTeIIbCTBO,
CBSI3aHHBIC C
MapaieIbHOCThIO
MPSAMBIX U
IJIOCKOCTEH B
MPOCTPAHCTBE

32

ITocTpoenue
CEYEHMUH,
MIPOXOJAIIErO Yepes
JAHHYIO IPSIMYIO Ha
yepTexe U
MapaJyIEIbHOIO
APYrou mpsIMOM.
Pacuér oTHOLIEHUI



https://www.resh.edu.ru/subject/lesson/6133/start/272668/
https://www.resh.edu.ru/subject/lesson/6133/start/272668/
https://lesson.edu.ru/lesson/33cdfabd-effb-4ddc-b83d-4881413cbe12
https://lesson.edu.ru/lesson/33cdfabd-effb-4ddc-b83d-4881413cbe12

33

[TapannensHas
MPOEKIIUA,
MIPUMEHEHHE TSI
MMOCTPOEHUSI CEUCHU I
Ky0a u
napajuiesenunesaa.
CaoiicTBa
napajuiefienunesna u
MIPU3MBI

34

[TapamnensHbie
IJIOCKOCTH.
[Ipu3naku
napaieIbHOCTU
JBYX INTOCKOCTEN

POIII
https://www.resh.edu.ru/subject/lesson/6129/

35

Teopema o
napajieIbHOCTH U
€IMHCTBEHHOCTH
IJIOCKOCTH,
MPOXOISIIeH yepe3
TOUKY, HE
MIPUHAIISKALTYIO
JAHHOMU TJIOCKOCTH U
CIIEJICTBUS U3 HEeE

36

CsolicTBa
napajuieIbHbIX
IIOCKOCTEM: O
napajieIbHOCTH
MPSIMBIX TTEpeceYeHUs
MIpU NIEPECEUCHUH

HOC «Mos mxoma»
https://lesson.edu.ru/lesson/413f8608-d5e1-
49c9-98cc-56e7882ed281



https://www.resh.edu.ru/subject/lesson/6129/
https://lesson.edu.ru/lesson/413f8608-d5e1-49c9-98cc-56e7882ed281
https://lesson.edu.ru/lesson/413f8608-d5e1-49c9-98cc-56e7882ed281

JBYX IapaaaelIbHbIX
IIJIOCKOCTEHN TPEThEn

37

KonTtponsnas pabora
"[TapamiensHOCTD
IPsAMBIX U
mockocTei"

HOC «Mos mkomay
https://lesson.edu.ru/lesson/eeaOcba7-3fbf-
46dc-863b-971c163ch5e8

38

IToBTOpEHME:
teopema [ludaropa
HAa TUIOCKOCTH

39

[ToBTOpEHME:
TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO
TPEYroJbHUKa

40

CaoiicTBa Kyba u
MPSIMOYTOJTBHOTO
napauiesienumnea

41

Brruncnenune mmn
OTpPE3KOB B KyOe U
MPSMOYTOJIBHOM
napajuieyenumnese

42

[lepnennukynsapHoCT
b MPSIMOM U
mwiockoctu. [Ipusnak
MePIEeHIUKYISIPHOCT
U PSIMOM U
MIJIOCKOCTH

POIII
https://www.resh.edu.ru/subject/lesson/4724/
HOC «Mos 1mikoia»
https://lesson.edu.ru/lesson/fladbfd7-b3c4-
4dee-bd86-261739dbd433

43

[lepnenqukynsapHOCT
b IIPSIMOM U
mnockocTy. [Ipusnak

POIII
https://www.resh.edu.ru/subject/lesson/4757/
HOC «Mos mxoma»



https://lesson.edu.ru/lesson/eea0cba7-3fbf-46dc-863b-971c163cb5e8
https://lesson.edu.ru/lesson/eea0cba7-3fbf-46dc-863b-971c163cb5e8
https://www.resh.edu.ru/subject/lesson/4724/
https://lesson.edu.ru/lesson/f1adbfd7-b3c4-4dee-bd86-261739dbd433
https://lesson.edu.ru/lesson/f1adbfd7-b3c4-4dee-bd86-261739dbd433
https://www.resh.edu.ru/subject/lesson/4757/

NEPIEHIUKYIIAPHOCT
U NPSIMOM U
IIJIOCKOCTH

https://lesson.edu.ru/lesson/b19f16d6-3b28-
4043-97b8-8¢7d81318f63

44

Teopema o
CyILLIECTBOBAaHUU U
€IMHCTBEHHOCTH
MIPSIMOM,
MPOXOISIIEH Yepe3
TOYKY IPOCTPAHCTBA
Y NEPIEHIUKYIIIPHON
K IUIOCKOCTH

HOC «Mos mkomay
https://lesson.edu.ru/lesson/29832d4a-1fd3-
404d-8edb-c55b7¢7321c8

45

ITmockocTi n
NEPIEHINKYIAPHBIE
WM TIpSIMBIC B
MHOTOTpaHHUKAX

POIII
https://www.resh.edu.ru/subject/lesson/4748/

46

IInockocTu n
MepIEH UK YIISIPHBIC
WM TIpSIMBIC B
MHOTOTpaHHUKAX

47

[lepnenaukynsip u
HAaKJIOHHAs.
ITocTtpoenue
NEepHEHINKYIIApa U3
TOYKHU Ha IPSAMYIO

POII
https://www.resh.edu.ru/subject/lesson/6127/

48

[epnienaukynsp u
HaKJIOHHAsL.
IToctpoenue
NIEpIEHIUKYJIIApa U3
TOYKH Ha MPSIMYIO



https://lesson.edu.ru/lesson/b19f16d6-3b28-4043-97b8-8c7d81318f63
https://lesson.edu.ru/lesson/b19f16d6-3b28-4043-97b8-8c7d81318f63
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8
https://www.resh.edu.ru/subject/lesson/4748/
https://www.resh.edu.ru/subject/lesson/6127/

49

Teopema o Tpéx
NepIEeHIUKYIIspax
(mpsimast u oOpaTHast)

HOC «Mos mikoma
https://lesson.edu.ru/lesson/01225dc3-3cf5-
416¢-b24d-72682bf6ce22

50

Teopema o Tpéx
MepIEeHIUKYIIsIpax
(mpsimast u oOpaTHast)

HOC «Mos mkomay
https://lesson.edu.ru/lesson/46e08a4e-4847-
4be7-b5a7-bf41886€8610

51

Yron mexnay
CKPEIIUBAIOIINUMHUCS
MPSMBIMH

52

TTonck
TIePIEH UK YIISIPHBIX
MPSIMBIX C TIOMOIIIBIO
TePIEH UK YIISIPHBIX
IIOCKOCTEH

53

OpToroHajibHOE
MIPOEKTHUPOBAHHE

54

[Toctpoenune ceueHuit
Ky0a, IPU3MBHlI,
MpaBUILHOM
MIUPaMUIBI C
MTOMOIIBIO
OPTOrOHAJILHOU
MPOEKIINH

55

[TocTpoenue ceuenuit
Ky0a, MPU3MBI,
[IPaBUIILHON
MUPAMU/IBI C
IIOMOIIBIO
OPTOrOHAJIBHOU



https://lesson.edu.ru/lesson/01225dc3-3cf5-416c-b24d-72682bf6ce22
https://lesson.edu.ru/lesson/01225dc3-3cf5-416c-b24d-72682bf6ce22
https://lesson.edu.ru/lesson/46e08a4e-4847-4be7-b5a7-bf41886e8610
https://lesson.edu.ru/lesson/46e08a4e-4847-4be7-b5a7-bf41886e8610

MPOEKIINU

56

Cummerpus B
MIPOCTPAHCTBE
OTHOCHTEIILHO
IIJIOCKOCTH.
ITnockoctn
CUMMETpHUH B
MHOT'OTpaHHUKAX

57

[Ipu3nak
MEPIEHUKYIIIPHOCT
U MIPSIMOM U
IIJIOCKOCTH KaK
CIIECTBUE
CUMMETPHH

58

[IpaBunbHbIE
MHOTOTpPaHHUKH.
Pacuér paccrosiunit
OT TOYKH JIO
IJI0CKOCTH

POIII
https://www.resh.edu.ru/subject/lesson/4023/

59

[IpaBunbHbIC
MHOTOTPaHHUKH.
Pacuét paccrosiHuit
OT TOYKH JI0
IIJIOCKOCTH

HOC «Mos mxkoma»
https://lesson.edu.ru/lesson/4cc48f0f-53a7-
456f-af7f-7df24bdbe51d

60

Crnioco0bl OIyCTUTH
MIEPIEHIUKYIIAPHIL:
CUMMETpHUs, CABUT
TOYKH 10
napajuieIbHON



https://www.resh.edu.ru/subject/lesson/4023/
https://lesson.edu.ru/lesson/4cc48f0f-53a7-456f-af7f-7df24bdbe51d
https://lesson.edu.ru/lesson/4cc48f0f-53a7-456f-af7f-7df24bdbe51d

psIMOM

61

CaBur 1o
HEIapauIeIbHON
IpsIMOM, U3MEHEHUE
paccTostHui

62

KonTtponsnas pabora
"[leprieHuKyISIPHOC
Th MIPSMBIX H
IIJIOCKOCTEN B
MIPOCTpaHCTBE"

HOC «Mos mkomay
https://lesson.edu.ru/lesson/5¢c2b3e32-669a-
4f95-b44d-f11bce36f82a

63

[ToBTOpEHME: yrou
MEXOY NPSAMBIMA Ha
IIJIOCKOCTH,
TPUTOHOMETPHSI B
IIPOU3BOJIBHOM
TPEYTOJIbHUKE,
TE€OpeMa KOCUHYCOB

64

[ToBTOpeHwue: yron
MEXIY
CKpEILMBAIOIIUMHUCS
MPSIMBIMHU B
MIPOCTPAHCTBE

65

I'eomerpuueckue
METO/Ibl BBIYMCICHUS
yriia MexXy
NPSIMBIMH B
MHOTOI'paHHHKaX

66

JIByrpaHHBIN yroJl.
CBOMCTBO JIMHEWHBIX

POII
https://www.resh.edu.ru/subject/lesson/6063/



https://lesson.edu.ru/lesson/5c2b3e32-669a-4f95-b44d-f11bce36f82a
https://lesson.edu.ru/lesson/5c2b3e32-669a-4f95-b44d-f11bce36f82a
https://www.resh.edu.ru/subject/lesson/6063/

YIJIOB IBYTPaHHOT'O
yria

HOC «Mos mikoma
https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-
427d-8705-4bd68ace37a8

67

[IepnenukynspHbie
miockoctu. CBOKMCTBA
B3aHMHO
TIePIEHIUKYIISIPHBIX
IJIOCKOCTEH

68

[Ipu3nak
MEePIEHINKYISIPHOCT
M TNIOCKOCTEI;
TeopemMa O MpsIMOM
TIEPECEUCHHS IBYX
IUTOCKOCTEMN
MEePIEHIUKYIISIPHBIX
TPEThEU MIOCKOCTH

POIII
https://www.resh.edu.ru/subject/lesson/4748/
LHOC «Mos mkomay
https://lesson.edu.ru/lesson/785bacf3-937d-
41ed-8263-51d1c4bf249b

69

[IpssmoyronbHbIN
napasuiesienumnesn;
KyO; U3MepeHus,
CBOMCTBA
MPSIMOYTOJIbHOTO
napajuieNienuneaa

70

Teopema o
JIHaroHaIu
MPSIMOYTOJIBHOTO
napajienenumnena u
CIIEICTBHE U3 HEE

71

CrepeoMerpuueckue
U TIPUKJIa/IHbIE



https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-427d-8705-4bd68ace37a8
https://lesson.edu.ru/lesson/1f1b4d5d-3ab4-427d-8705-4bd68ace37a8
https://www.resh.edu.ru/subject/lesson/4748/
https://lesson.edu.ru/lesson/785bacf3-937d-41ed-8263-51d1c4bf249b
https://lesson.edu.ru/lesson/785bacf3-937d-41ed-8263-51d1c4bf249b

3a7a4M, CBSI3aHHbBIC
CO B3aHMHBIM
PacToJIOKEHUEM
MPSIMBIX M IIOCKOCTH

72

IToBTOpEHHUeE:
CKPEIMBAIOIINECS
MIPsIMBIE,
HapajuleIIbHbIE
IIJIOCKOCTH B
CTaHAapPTHBIX
MHOTI'OrpaHHUKax

73

[Tapa mapannenbHbIX
IIJIOCKOCTEHN Ha
CKPEILUBAIOIINXCS
MIPSIMBIX, PACCTOSIHUE
MEXIY
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU B ITPOCTBIX
CUTYaIUIX

74

Paccrosinue oT TOUKH
JIO IUIOCKOCTH,
paccTosiHue OT
NpsAMOM 10
IUIOCKOCTH

HOC «Mos mxoma»
https://lesson.edu.ru/lesson/9914060c-1518-
4715-ba25-67a468c3e063

75

Breruucnenue
pacCTOSTHUN MEXIY
CKPEILIMBAIOIIUMHUCS
MPSIMBIMH C
MOMOIIIBIO



https://lesson.edu.ru/lesson/9914060c-1518-4715-ba25-67a468c3e063
https://lesson.edu.ru/lesson/9914060c-1518-4715-ba25-67a468c3e063

NEePIEHIUKYIISIPHOU
IIJIOCKOCTH

76

TpéxrpanHslii yro,
HEpaBEHCTBA JUIA
TPEXTPaHHBIX YIJIOB.
Teopema [Tudaropa,
TEOpPEMBI KOCUHYCOB
Y CHHYCOB JJIs
TPEXTPAHHOTIO yIJIa

77

OneMeHTEI
chepudeckoi
TEOMETPUH:
reoJIe3NYeCKue
JIMHUU Ha 3emiie

78

KonTtponbHas padota
"VYrael u
paccrosiHus"

79

CucreMaTusanus
3HAHWHI
"MHOTOrpaHHUK U
€ro dJIEMEHTHI"

80

ITupamuga. Bust
MUPAMUJL.
IIpaBunbHas
nupamMua

POII
https://www.resh.edu.ru/subject/lesson/5866/

81

IIpusma. Ilpsamas u
HAaKJIOHHAs IIPU3MBL.
IIpaBunbHasg npusma

POII
https://www.resh.edu.ru/subject/lesson/5443/

82

[Ipssmont

HOC «Mos mxoma»



https://www.resh.edu.ru/subject/lesson/5866/
https://www.resh.edu.ru/subject/lesson/5443/

napajuieIenuIe],
MIPSIMO YT OJIbHBII
napajuiesienumnes, Kyo

https://lesson.edu.ru/lesson/313e7b17-dfc7-
403b-a972-5364c4606a70

Beimykiieie
83 MHOTOTPaHHUKH.
Teopema Ditnepa
Beimykieie
MHOT'OI'paHHUKH.
84 Teopema Diinepa.
[IpaBunbHbIE U
MOy PaBUIIbHBIE
MHOT'OIr'paHHUKHA
LHOC «Mos mkomay
KouTtponbHas padora
85 "MHOrorpanmmKH" https://lesson.edu.ru/lesson/53155d80-9927-
P 4528-8069-845061973¢15
[TonsiTue BexkTopa Ha
86 TJIOCKOCTH U B ol
https://www.resh.edu.ru/subject/lesson/4758/
MPOCTPAHCTBE
HOC «Mos mxkoma»
87 CymMMa BEKTOPOB https://lesson.edu.ru/lesson/9a20b1f4-2e8c-
475b-bebf-5b7b4f6754aa
HOC «Mos mikoia»
88 Pa3nocTh BekTOpOB https://lesson.edu.ru/lesson/9a20b1f4-2e8c-
475b-bebf-5b7b4f6754aa
HOC «Mos mikoia»
IIpaBuio
89 . https://lesson.edu.ru/lesson/860a2a3f-4a42-
P A 4ff3-a1e8-1f3d962a3d6e
90 YMHOKEHUE BEKTOPA HOC «Mos uikomna

Ha 9ucCJio

https://lesson.edu.ru/lesson/3fc9c7fb-7b06-



https://lesson.edu.ru/lesson/313e7b17-dfc7-403b-a972-5364c4606a70
https://lesson.edu.ru/lesson/313e7b17-dfc7-403b-a972-5364c4606a70
https://lesson.edu.ru/lesson/53155d80-9927-4528-8069-845e61973c15
https://lesson.edu.ru/lesson/53155d80-9927-4528-8069-845e61973c15
https://www.resh.edu.ru/subject/lesson/4758/
https://lesson.edu.ru/lesson/9a20b1f4-2e8c-475b-bebf-5b7b4f6754aa
https://lesson.edu.ru/lesson/9a20b1f4-2e8c-475b-bebf-5b7b4f6754aa
https://lesson.edu.ru/lesson/9a20b1f4-2e8c-475b-bebf-5b7b4f6754aa
https://lesson.edu.ru/lesson/9a20b1f4-2e8c-475b-bebf-5b7b4f6754aa
https://lesson.edu.ru/lesson/860a2a3f-4a42-4ff3-a1e8-1f3d962a3d6e
https://lesson.edu.ru/lesson/860a2a3f-4a42-4ff3-a1e8-1f3d962a3d6e
https://lesson.edu.ru/lesson/3fc9c7fb-7b06-440d-b510-14b1d3624653

440d-b510-14b1d3624653

Paznoxenune Bekropa
o 6asucy Tpéx

HOC «Mos mkomay

91 BEKTOPOB, HE https://lesson.edu.ru/lesson/860a2a3f-4a42-
JIe)KaIMUX B OQHOHU 4ff3-a1e8-1f3d962a3d6e
IUIOCKOCTH
POIII
https://www.resh.edu.ru/subject/lesson/5723/
CkansipHoe
92 O3BCICHIC LHOC «Mos mikoJa
P a https://lesson.edu.ru/lesson/4123c3f0-10e4-
4bee-b08a-323a3526de22
Brruncnenue yria LHOC «Mos mikoma
93 MEX]ly BEKTOpaMH B https://lesson.edu.ru/lesson/4123c3f0-10e4-
MPOCTPAHCTBE 4bee-b08a-323a3526de22
94 [Ipocreitmue 3amaun PO
C BEKTOpaMu https://www.resh.edu.ru/subject/lesson/5724/
. HOC «Mos mxoma»
[Ipocreitmue 3amaun
95 ¢ BEKTODAMII https://lesson.edu.ru/lesson/83f511fa-9d5a-
p 4fb9-9961-72c2ad79a327
96 [Ipocreitmue 3anauu POl
C BEKTOpaMu https://www.resh.edu.ru/subject/lesson/6083/
N HOC «Mos 1mikoia»
[IpocTeitmue 3anaun
97 https://lesson.edu.ru/lesson/dec09c82-4fed-
¢ BeKTopamu 45c5-8b5¢-5d16806132bd
O06o0011IEHNE U
98 CUCTEMATHU3AIHA
3HAaHUU
99 O06001enne u

cucreMaTulanus



https://lesson.edu.ru/lesson/3fc9c7fb-7b06-440d-b510-14b1d3624653
https://lesson.edu.ru/lesson/860a2a3f-4a42-4ff3-a1e8-1f3d962a3d6e
https://lesson.edu.ru/lesson/860a2a3f-4a42-4ff3-a1e8-1f3d962a3d6e
https://www.resh.edu.ru/subject/lesson/5723/
https://lesson.edu.ru/lesson/4123c3f0-10e4-4bee-b08a-323a3526de22
https://lesson.edu.ru/lesson/4123c3f0-10e4-4bee-b08a-323a3526de22
https://lesson.edu.ru/lesson/4123c3f0-10e4-4bee-b08a-323a3526de22
https://lesson.edu.ru/lesson/4123c3f0-10e4-4bee-b08a-323a3526de22
https://www.resh.edu.ru/subject/lesson/5724/
https://lesson.edu.ru/lesson/83f511fa-9d5a-4fb9-9961-72c2ad79a327
https://lesson.edu.ru/lesson/83f511fa-9d5a-4fb9-9961-72c2ad79a327
https://www.resh.edu.ru/subject/lesson/6083/
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd

3HAHUI
100 Htoropas 1
KOHTpOJIbHast paboTta
O06oO1eHue u
101 CHUCTEMaTH3aIHS 1
3HAHUI
O06o06meHue u
102 CHUCTEeMaTH3aIHS 1
3HAHUI
OBIIEE KOJIMYECTBO
YACOBIIO 102

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
HU3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[ToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa
Ha IUIOCKOCTH U B
npocrpaHcTae”

[ToBTOpEHME TEMBI
"CkansipHoe

MIPOU3BEICHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria
MEXK]ly BEKTOpaMH B
npocrpasnctae"

[ToBTOpEHME TEMBI
"YpaBHeHHE TPSIMOH,
MPOXOIsLIeil uepes Be
Touku" BxonmHoit
KOHTPOJIb

ypaBHCHI/Ie IIJIOCKOCTH,
HOpMaJib, YpaBHCHHUC
INIOCKOCTHU B OTPE3KaAX

YpaBHEHHE MIJIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IJIOCKOCTHU B OTPE3Kax

BekropHoe




IIPOU3BEICHUE

JInHelHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOTPaMMHUPOBAHUE

JIuHeliHbIE HEPABEHCTBA,
JIMHEWHOE
MIPOTPaMMHPOBAHUE

10

AHanmuTtudeckue MeTObI
pacdéra yria Mexay
MPSIMBIMU B
MHOTOTpaHHUKaX

HOC «Mos mkomay
https://lesson.edu.ru/lesson/01d61361-df8b-
4ab7-8c7e-1473fda56f57
https://lesson.edu.ru/lesson/3246a604-2d23-
4324-b67b-feb7f61458ac

11

AHanuTHYeCcKre METOIbI
pacdéra yria Mexay
IJIOCKOCTSIMU B
MHOTOIpaHHUKaX

12

dopmysia pacCTOSIHUS OT
TOYKH JI0 IJIOCKOCTHU B
KOOpJIuHaTax

13

Haxoxnenue paccrosinuit
OT TOYKH JIO0 INIOCKOCTH B
KyOe

14

Haxosxnenue paccrosHuit
OT TOYKH JI0 INIOCKOCTH B
MPaBUIILHON TTUPaMUJIC

15

KonTtponsHas paborta
" AHamuTu4ueckas
reoMerpus"

16

Ceuenuga

HOC «Mos mxoma»



https://lesson.edu.ru/lesson/01d61361-df8b-4ab7-8c7e-1473fda56f57
https://lesson.edu.ru/lesson/01d61361-df8b-4ab7-8c7e-1473fda56f57
https://lesson.edu.ru/lesson/3246a604-2d23-4324-b67b-feb7f61458ac
https://lesson.edu.ru/lesson/3246a604-2d23-4324-b67b-feb7f61458ac

MHOTI'OTPaHHUKOB:
CTaHJapTHbIE
MHOTI'OTPaHHUKHU

https://lesson.edu.ru/lesson/d9b3328c-c979-
4eb5-b5a1-947061908eb0

17

Ceuenuga
MHOTOTPAaHHUKOB: METO]]
CIIEOB

HOC «Mos mkomay
https://lesson.edu.ru/lesson/eb2f786e-1f26-
4bfc-bfb9-f6da8038efd2

18

Ceuenus
MHOTOIPaHHUKOB:
CTaHJIapTHBIE IIOCKOCTH,
MEePECEUCHUS MTPAMBIX U
IIOCKOCTEH

19

[TapannensHble IpsIMBIE U
IUIOCKOCTH:
napajJiesIbHble CeUeHUs

20

[TapannensHble IPAMBIE U
TUIOCKOCTH: PACUET
OTHOILIEHUN

21

[TapannenbHble npsMble U
IJIOCKOCTH: YTIIbI MEXKY
CKpEIMBAIOIIUMHUCS
MPSIMBIMU

22

[lepneniuKynsapHbie
MPSIMBIE U TUIOCKOCTH:
CTaHJIapPTHHIE TaphbI
MePIEeHIUKYISIPHBIX
MIJIOCKOCTEHN M MPSIMBIX,
CUMMETpPUH
MHOTOTPaHHUKOB

23

[leprienauKynsIpHBIE



https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0
https://lesson.edu.ru/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2

IPSIMBIE U TUIOCKOCTU:
TeopemMa O Tpex
MEPIEHIUKYIIpax

24

[IepnenukynspHbie
MPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JJIVH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB,
(hopMyIIBI 1S TUTOMIATEH,
cooOpakeHus TI0100us

26

[ToBTOpEHue: momaamn
MHOTOYT'OJIbHUKOB,
(hopMyIIBI 1715 TUTOMIAEH,
cooOpakeHHs TI0100us

27

[ToBTOpEeHuE: mwIomagn
MHOTOYT'OJIbHUKOB,
(hopMyJIBI TS TUTOINAJICH,
cooOpakeHHs TI0100us

28

IInomanu ceueHunii
MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH,
paspe3aHus Ha YacTH,
cooOpakeHHs TI0100us

29

IInmomanu ceuenumit
MHOTOTPaHHUKOB:
TJIOIA/IA TTOBEPXHOCTEH,
paspe3aHus Ha YacTH,
cooOpaxeHus moao0us




30

KontponsHas pabora
"[ToBTOpEHUE:

MHOT'OI'paHHUKH, CCHCHHUA

MHOTOT'PaHHUKOB"

31

O0BéM Tenma. O0beM
MPSIMOYTOJTBHOTO
napasuiesieure a

POIII
https.//www.resh.edu.ru/subject/lesson/4904/
HOC «Mos mkomay
https://lesson.edu.ru/lesson/69a0b0ad-42a7-
4cf2-bc03-af670f9h9226

32

3amgaun 00 yIBOEHUHU
Ky0a, 0 KBagparype Kyoa;
O TPHUCEKIIUH yTia

33

Crepeomerpuueckue
3aJjauyl, CBSI3aHHBIE C
00BEMOM

IPSIMOYT OJIBHOTO
napajiesnenumnena

34

[Ipuknagaeie 3a1a9m,
CBsI3aHHEIE C
BBIYHCIIEHHEM 00BEMa
MPSIMOYTOJIBHOTO
napajuiesienume/a

35

OO0BEM MIPAMOI IPU3MBI

POII
https://www.resh.edu.ru/subject/lesson/5629/

36

CrepeoMerpuueckue
3a/1a4u, CBA3aHHBIC C
BbIUHCIIEHUEM 00BEMOB
MIPSAMOM IIPU3MBI

HOC «Mos mxoma»
https://lesson.edu.ru/lesson/9146d68c-ba3f-
4906-ba93-2bf74b4c5728

37

[Ipuknanueie 3ana4w,



https://www.resh.edu.ru/subject/lesson/4904/
https://lesson.edu.ru/lesson/69a0b0ad-42a7-4cf2-bc03-af670f9b9226
https://lesson.edu.ru/lesson/69a0b0ad-42a7-4cf2-bc03-af670f9b9226
https://www.resh.edu.ru/subject/lesson/5629/
https://lesson.edu.ru/lesson/9146d68c-ba3f-4906-ba93-2bf74b4c5728
https://lesson.edu.ru/lesson/9146d68c-ba3f-4906-ba93-2bf74b4c5728

CBsI3aHHBIE C 00BEMOM
HPSIMOM IIPU3MBI

38

Brruncnenue 00p¢M0B
TEJ ¢ IOMOUIBIO
OMPENEIIEHHOTO
unrerpana. Oobém
HAaKJIOHHOM IIPU3MBI

39

Brrunciaenue o0bEMOB
TEJI C IIOMOIIBIO
OTPENIEIIEHHOTO
unTerpana. Oobém

A PAMHUJTBI

40

®opmyna o0bEMa
nupamMusl. OTHOIIEHUE
00bEMOB MMUPAMHU]T C
00ImuM yriom

LHOC «Mos mkomay
https://lesson.edu.ru/lesson/09b75d8c-4c35-
4cfd-90f9-3e52b600b02a

41

dopmya 06pEMa
nupamuibl. OTHOIIICHHE
00BEMOB TIPAMH]T C
00IIKM yriiomM

HOC «Mos mxoma»
https://lesson.edu.ru/lesson/622c1197-aeb7-
4716-9118-ae4a5843bbc0

42

CrepeomeTpuyeckue
3a/1auu, CBSI3aHHbBIE C
00BEMaMU HAKIIOHHOM
TIPU3MBI

43

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
00BEMaMU THUpPaMU/IbI

HOC «Mos mxoma»
https://lesson.edu.ru/lesson/3f98eedd-821e-
43cd-bdcd-2108dcle3dab

44

[Ipuknanueie 3a1a4u MO
teme "O0BéMBI TEN",



https://lesson.edu.ru/lesson/09b75d8c-4c35-4cfd-90f9-3e52b600b02a
https://lesson.edu.ru/lesson/09b75d8c-4c35-4cfd-90f9-3e52b600b02a
https://lesson.edu.ru/lesson/622c1197-aeb7-4716-9118-ae4a5843bbc0
https://lesson.edu.ru/lesson/622c1197-aeb7-4716-9118-ae4a5843bbc0
https://lesson.edu.ru/lesson/3f98eedd-821e-43cd-bdcd-2108dc1e3da6
https://lesson.edu.ru/lesson/3f98eedd-821e-43cd-bdcd-2108dc1e3da6

CBsI3aHHBIE C 00BEMOM
HAaKJIOHHOM IIPU3MBI

[Ipukiagaeie 3aga4u 110
teme "OObEMEI Ten",

45 "
CBSI3aHHBIE C 00BEMOM
nmrupaMruabl
[Ipumenenne 06bEMOB.
46 Boruncnenue paccTosiHus
JI0 TUTOCKOCTH
47 KonTtponbHas padorta
"O6bEéM MHOTOrpaHHUKA"
HwmHapuyeckas
IIOBEPXHOCTH,
48 o0pa3 ne PoIl
pasyIoM . https://www.resh.edu.ru/subject/lesson/6300/
IAITHHIPUIECKOM
MTOBEPXHOCTH
naap. IHpamoit
1 Iu) P HOC «Mos mikoia»
KPYTOBOM LIUJIUHIP.
49 I{OLANE HOBEHXHOCTIH https://lesson.edu.ru/lesson/a36b7ed5-e60e-
tmat P 4036-914¢-15b6498b90c6
IUAITAHIpA
Konnueckas POIII
TOBEPXHOCTb, https://www.resh.edu.ru/subject/lesson/4903/
50 oOpa3ymomue [HOC «Mos mkomna»
KOHHUYECKOU https://lesson.edu.ru/lesson/4ac3c941-1160-
nosepxHoctu. Konyc 4de7-b279-4e8e94e943ad
Ceuenue KoHyca
TOCKOCTEIO HOC «Mos mikoia»
51 . https://lesson.edu.ru/lesson/ce23543e-ad22-
napaienbHOI

IIJIOCKOCTH OCHOBAHU A

4a6d-bad8-968b8d49bcbf



https://www.resh.edu.ru/subject/lesson/6300/
https://lesson.edu.ru/lesson/a36b7ed5-e60e-4d3e-914c-15b6498b90c6
https://lesson.edu.ru/lesson/a36b7ed5-e60e-4d3e-914c-15b6498b90c6
https://www.resh.edu.ru/subject/lesson/4903/
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad
https://lesson.edu.ru/lesson/4ac3c941-1160-4de7-b279-4e8e94e943ad
https://lesson.edu.ru/lesson/ce23543e-ad22-4a6d-bad8-968b8d49bcbf
https://lesson.edu.ru/lesson/ce23543e-ad22-4a6d-bad8-968b8d49bcbf

52

VY ced€HHbI KOHYC.

N3006pakenue KOHYCOB U

YCCUYEHHBIX KOHYCOB

HOC «Mos mikoma
https://lesson.edu.ru/lesson/4042e696-d7d5-
4028-92ec-716645595d84

53

[Tnomans 60kOBOM
MMOBEPXHOCTH U MOJHOM
MOBEPXHOCTH KOHYCA

54

[Tnomans 6oxoBOM
MMOBEPXHOCTH U MOJHON
TMOBEPXHOCTH KOHYCA

55

Crepeomerpuueckue
3a/lauM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHUE,
MOCTPOCHUEM CEUYEHUI
UWIMHpa, KOHYyca

56

CrepeomeTpuyeckue
3a/lauM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHUE,
MIOCTPOCHUEM CEYCHHI
UWIMHPA, KOHYyca

57

[Ipuknagaeie 3a1a9m,

CBsA3aHHBIC C HUWIMHAPOM

58

[Ipuknagabie 3a1a9m,

CBsA3aHHBIC C HUWIMHAPOM

59

Coepa u map

POIII
https://www.resh.edu.ru/subject/lesson/4034/
HOC «Mos mxoma»
https://lesson.edu.ru/lesson/1883b552-3771-



https://lesson.edu.ru/lesson/4042e696-d7d5-4028-92ec-716645595d84
https://lesson.edu.ru/lesson/4042e696-d7d5-4028-92ec-716645595d84
https://www.resh.edu.ru/subject/lesson/4034/
https://lesson.edu.ru/lesson/1883b552-377f-4ab0-8bfa-11ac51bd0e1d

4ab0-8bfa-11ac51bd0eld

60

[lepeceuenue chepsl u
mrapa ¢ IioCKOCTHIO.
Kacanue mrapa u cdepsr
IJIOCKOCTBI0. Bun n
n300pakeHue mapa

HOC «Mos mkomay

https://lesson.edu.ru/lesson/d525c739-2847-

4467-aa79-7bdad419241f

61

[lepeceuenue chepsl u
n1apa ¢ II0CKOCTBIO.
Kacanue mapa u cdepsi
IIJIOCKOCTBI0. Bua n
n300paxkeHue mapa

62

VYpasuenue chepsl.
[Tmomane cheprr u e€
yacTei

63

CummeTtpus chepsl U
mapa

64

CrepeomeTpuyeckue
3aJauu Ha
JI0Ka3aTeNbCTBO H
BBIYMCIICHUE, CBS3aHHBIC
co cdepoii U mapom,
MOCTPOCHHEM UX
CCUCHHI TIIOCKOCTBIO

65

CrepeoMeTpHUECKHe
3a7a4M Ha
JI0Ka3aTebCTBO
BBIUMCIICHUE, CBSA3aHHBIC
co cepoii u mapom,
MOCTPOCHHUEM UX



https://lesson.edu.ru/lesson/1883b552-377f-4ab0-8bfa-11ac51bd0e1d
https://lesson.edu.ru/lesson/d525c739-2847-4467-aa79-7bdad419241f
https://lesson.edu.ru/lesson/d525c739-2847-4467-aa79-7bdad419241f

CEUYEHUN IIIOCKOCTBLIO

66

[Ipuxnagneie 3a1a4u,
CBSI3aHHBIE CO Chepoi n
apom

67

IToBTOpEHuUeE:
OKPY>KHOCTb Ha
IJIOCKOCTH, BHIYMCIICHUS
B OKPYXKHOCTH,
CTaHJapTHBIE MTOA00US

68

Paznmuunanle koMOMHAITNHN
TeJ BpaIeHus u
MHOTOTPaHHUKOB

POIII
https://www.resh.edu.ru/subject/lesson/4911/
LHOC «Mos mkomay
https://lesson.edu.ru/lesson/d63a983c-ca3c-
4fd8-9013-343e5d0569a4

69

3amaun o Teme "Tema u
MOBEPXHOCTH BpamieHus"

70

3amaun o Teme "Tema u
MOBEPXHOCTH BpamieHus"

71

KounTtponbHas paborta
"Tena 1 MOBEPXHOCTH
BpaieHus"

72

O0BEM IUIMHApA.
Teopema 00 00bEME
NPSIMOTO IHAJIMHIPA

73

Brruucnenue o0bEM0B
TEJI C IOMOLIBIO
OIPEAENEHHOTO
uHTerpana. O6bém
KOHYCa

POII
https://www.resh.edu.ru/subject/lesson/4046/



https://www.resh.edu.ru/subject/lesson/4911/
https://lesson.edu.ru/lesson/d63a983c-ca3c-4fd8-9013-343e5d0569a4
https://lesson.edu.ru/lesson/d63a983c-ca3c-4fd8-9013-343e5d0569a4
https://www.resh.edu.ru/subject/lesson/4046/

74

[Tnomaau 60k0BOI 1
IIOJTHOW ITOBEPXHOCTH
KOHyca

75

CrepeomMerpuueckue
3a/1a4u, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB
[UIAHpa, KOHyca

76

[IpukiagHeie 3aga4u 10
TeMe "OOBEMBI U
TUTONIAU TTIOBEPXHOCTEN

n

TCII

77

OO6béM 11apa u mapoBoro
cextopa. Teopema 06
00béme mapa. [lnomanp
cdepsl.
CrepeomeTpuyeckue
3a/1auu, CBSI3aHHbBIE C
BBIYHCIICHUEM 00BbEMOB
iapa, 1apoBoro
CerMEeHTa U I1apOBOTo
CEeKTopa

POIII
https://www.resh.edu.ru/subject/lesson/4910/

78

[Ipuknanueie 3a1a4u MO
teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM
iapa u mioajabo
cdepbl. CooTHOIIIEHUS
MEXIY TUIOIIAIIMU
IOBEPXHOCTEN U
00BpEMaMu OJJOOHBIX Tel



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

79

ITomoOHbIC Tena B
MIPOCTPAHCTBE.
N3menenne o0béma npu
10I00HH.
CrepeomMerpuueckue
3a7a4M, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB
TeJ U IIoIaacei
IIOBEPXHOCTEH

HOC «Mos mkomay
https://lesson.edu.ru/lesson/8ae14067-ab4c-
40db-b3a8-a8e8ca33b558

80

KonTtponsHas pabora
"I[Lnomanyu moBEpXHOCTH
1 00BEMBI KPYTJIBIX TET"

81

JBro>xeHust
MIPOCTPaHCTBA.
OToOpaxkeHusl.
JIBY>KEHUS U paBEHCTBO
¢uryp. O6mme cBoiicTBa
IBIDKECHUN

POIII
https://www.resh.edu.ru/subject/lesson/6297/

82

Bunn nmxenuit:
rapajuieIbHbIN TIEPEHOC,
LIEHTpaJbHasl CAMMETPHS,
3epKaibHasi CAMMETPHS,
MTOBOPOT BOKPYT MPSIMOM

POIII
https://www.resh.edu.ru/subject/lesson/5731/

83

[IpeoOpazoBanus
nono6us. [Ipsmas u
cdepa Ditnepa

84

reOMeTpI/ILIeCKI/IC 3aga4yu
Ha ITPUMCHCHUC
JABHKXCHUA



https://lesson.edu.ru/lesson/8ae14067-ab4c-40db-b3a8-a8e8ca33b558
https://lesson.edu.ru/lesson/8ae14067-ab4c-40db-b3a8-a8e8ca33b558
https://www.resh.edu.ru/subject/lesson/6297/
https://www.resh.edu.ru/subject/lesson/5731/

85

[IpakTtuyeckas pabora
" IBU>KEeHUS
npocrpaHcTaa”

86

Ob6o06maromee
noBropenue 11 nonstuit
U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CHUCTEeMaTU3alrs 3HAHWI:
"[TapamnensHOCTD
MPSIMBIX U INIOCKOCTEN B
MIPOCTpaHCTBE"

87

Ob6o6maromiee
noBTopenue 11 nmousTuit
1 METOJIOB Kypca
reometpun 10-11
KJIaCCOB,
cUCTeMaTH3allus 3HaHU:
"Bektopsl B
npocrpancrae"

88

Ob6o06maroree
noBTopenue 11 nmousruit
Y METOJIOB Kypca
reometpun 10-11
KJIaCCOB,
CUCTEMAaTH3al1s 3HAaHUM:
"BexTopsl B
npocTpaHcTae”

89

Oo6o01aromiee




noBropenue 11 nonstuit
U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CHUCTEMaTU3alUsl 3HAHUI:
"O6beM MHOTOrpaHHuka"

90

O6o6maromiee
noBTopenue 11 nmousruit
Y METOJIOB Kypca
reomerpun 10-11
KJIacCOB,
CHUCTEeMaTU3alrs 3HaHWI:
"O6beM MHOTOrpaHHUKa"

91

O6o6maromiee
noBTopenue 11 nousTui
1 METOJIOB Kypca
reometpun 10-11
KJIaCCOB,
cUCTeMaTH3allus 3HaHU:
"[Lnomanu moBepXHOCTH
1 00bEMBI KPYTIIBIX TEN"

92

O6o06mmaromiee
noTopenue 11 nmousruit
Y METOJIOB Kypca
reometpun 10-11
KJIacCOB,
cUcCTeMaTu3alus 3HAaHU:
"[1momaan noBepxHOCTH
1 00BEMBI KPYTJIBIX Ten"




Hrorosas kOHTpoIbHASA

HOC «Mos mikomay

93 BoTa https://lesson.edu.ru/lesson/fc813cd1-3340-
p 4260-a2e7-h96b390dbc19
[ToBTOpEHUEe, 0600MICHNE
" CUCTEMAaTU3alUA
. HOC «Mos mkomay
3HAHWI: OCHOBHEIE
94 T https://lesson.edu.ru/lesson/d7a84a3c-afee-
YPBL, ’ 460a-908e-11c8f1b29b97
TEOPEMBI Kypca
HJ'IaHI/IMeTpI/II/I
[ToBTOpenue, 06o0IIEHNE
" CUCTCMAaTUu3alunusa
.. LHOC «Mos mkomay
3HAHUHU. OCHOBHBIC
95 T https://lesson.edu.ru/lesson/0f848a3d-9fd0-
YPL, ’ 4e09-9a32-fed0fe235caa
TEOPEMBI Kypca
TUIAHUMETPUHT
[ToBTOpEeHME, 0600IIEHNE
W CUCTEMATU3AIUS HOC «Mos mikona»
96 3HaHW.3agauyn https://lesson.edu.ru/lesson/423037e0-3415-
IJTAHUMETPUU U METO/IbI 473e-93d9-fb71f50d821e
UX PEIICHUS
HOC «Mos mxoma»
3aiaun MJIAHUMETPUH U
97 METOME HX DELICHIS https://lesson.edu.ru/lesson/94274688-daf3-
AL X P 4822-9b45-2fc442bc1936
[ToBTOpEHME, 0000IIEHNE
U CUCTEMATU3aLUs
sHannii. OCHOBHBIE HOC «Most mxona»
98 ’ https://lesson.edu.ru/lesson/b273973d-35¢f-

¢burypsl, GhakTsl,
TEOpEMBI Kypca

CTepPeOMETpUH

4255-a074-8d5ba0561acl



https://lesson.edu.ru/lesson/fc813cd1-3340-4260-a2e7-b96b390dbc19
https://lesson.edu.ru/lesson/fc813cd1-3340-4260-a2e7-b96b390dbc19
https://lesson.edu.ru/lesson/d7a84a3c-afee-460a-908e-11c8f1b29b97
https://lesson.edu.ru/lesson/d7a84a3c-afee-460a-908e-11c8f1b29b97
https://lesson.edu.ru/lesson/0f848a3d-9fd0-4e09-9a32-fed0fe235caa
https://lesson.edu.ru/lesson/0f848a3d-9fd0-4e09-9a32-fed0fe235caa
https://lesson.edu.ru/lesson/423037e0-3415-473e-93d9-fb71f50d821e
https://lesson.edu.ru/lesson/423037e0-3415-473e-93d9-fb71f50d821e
https://lesson.edu.ru/lesson/94274688-daf3-4822-9b45-2fc442bc1936
https://lesson.edu.ru/lesson/94274688-daf3-4822-9b45-2fc442bc1936
https://lesson.edu.ru/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1
https://lesson.edu.ru/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1

99

[ToBTOpenue, 06o0IIEeHNE
U CUCTEMAaTHU3aLMs
3HaHUM.
MHoOrorpaHHuKH.

100

[ToBTOpenue, 06o0mIeHNE
U CHCTEMaTH3alus
3HaHui. Tena BpameHus.

101

3anauu cTepeoMETpUH U
CHOCOOBI UX peLIeHUs

HOC «Mos mkomay
https://lesson.edu.ru/lesson/9df54859-5098-
4567-b01c-b733daab872c

102

Hcropus pazsutus
CTEpEOMETPUH KaK HAyKH
U €€ poJIb B Pa3BUTUH
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102



https://lesson.edu.ru/lesson/9df54859-5098-4567-b01c-b733daab872c
https://lesson.edu.ru/lesson/9df54859-5098-4567-b01c-b733daab872c




