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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHON HAIPABICHHOCTH M MPEIMETOB T'YMAaHHUTAPHOI'O IMKJIA.
[lockonbKy  JOrMYeckoe  MbllieHue,  (GopMHpyeMoe  TNpU  U3YUCHHUH
0oOy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb M  ONPOBEpPraTb TMIIOTE3Bl HEMOCPEICTBEHHO
UCITIONIB3YIOTCSI TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHus mporpamMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH TEeOMETpUM uepe3 o0O0ecredyeHHe BO3MOKHOCTH NPUOOPETeHUS W
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHIUEM MATEMATHKH.

[IpropuTeTHBIMH 3a/layaMu Kypca TE€OMETpUH Ha YIIIyOJIEHHOM YPOBHE,
pacIIpsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUM KaK 4aCTU MHPOBOM KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIINX MaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBATh W HU3y4aTh
pa3HbIE SBICHUS OKPYKAIOLIETO MUpa, 3HaHUE MOHATUIHOIO aIapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSAMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMyn M yMeHHE HMX NPUMEHATh, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEIlICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUUYECKHE
MOJENIH;

(GopMupoBaHUE TMOHUMAHUS BO3MOYKHOCTH aKCMOMATUYECKOTO MOCTPOCHUS
MaTeMaTUYECKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIH AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(dopMupoBaHuEe YMEHUS BIAJETh METOAAMH JOKa3aTeJbCTB U AJITOPUTMOB
pELICHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJIUTH JIOKA3aTEJIbHBIE PACCYKICHUS B
XOJI€ pEeUIEeHNs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COACPKAHUEM,
(opMHpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IpHU



000CHOBaHMM MAaTEMATHYECKUX YTBEPKIACHUN U POJIU aKCUOMATUKH B MPOBEICHUU
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIJIEKTYalbHBIX M TBOPUYECKUX
CrocoOHOCTEM 00yYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (PyHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUM:
YMEHHUS PAaclo3HaBaTh MPOSIBICHUS TEOMETPUUECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKU3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJEINEH,
UHTEPIPETAIMHU TTOTYyUYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIEpPKATEIBLHBIMU JIMHUSAMH Y4eOHOTO Kypca «I'eomerpus» B
10-11 «xknaccax sBustorcs: «lIpsiMble M IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukny, «Tema BpameHus», «BeKkTopbl H  KOOpPAWMHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
MOHSATUSMMY, PEICBAHTHBIMH T€OMETPHUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM y4eOHOTrO Kypca, a
dbopMupOBaHUE  JIOTUYECKHX YMEHMHM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyuenus. Coaepikanue oOopa3oBaHus,
COOTBETCTBYIOIIIEE IMPEIMETHBIM pe3yibTaTaM OcBOoeHUs DenepanbHOil paboueit
POrpaMMBbl, PACTPEACIEHHBIM O TojJaM OOYy4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHUHITUITHAILHBIM BOIIPOCaM O0yJaronIuecs
oOpamaiuch  HEOJHOKpPaTHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4YaIoUIuXCsl, pacupsisa U yriayomusis
e€, 00pa3ys NpOYHbIE MHO>KECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTENBHBIX MporpamMMm, oOOecneunuTh yriayOn€HHoe
M3y4YeHHE TEOMETPHUH KaK COCTaBIsoNIel yueOHoro nmpeamera «MaTemaTukay;

MOATOTOBHUTH OOYYAIOMIUXCS K TMPOJODKCHUIO HU3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
oOuM 1 podeccrHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eoMerpus» Ha YriyOJIEHHOM YpPOBHE
otBoautcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  MOHATHS ~ CTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMbIX B MPOCTPAHCTBE: IEpECEKarolurecs,
napajulesibHble M CKpeluBaomuecss mnpsiMble. [Ipu3Haku CKpelnuBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U TIOCKOCTEHW B IPOCTPAHCTBE: MapaiieabHble
npsIMbI€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX NPSIMBIX, NapaJUICIbHOCTD MPSIMOM
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuiebHON MPOEKIUHU. YTIIBI C COHAINPABICHHBIMU CTOPOHAMM, yTOJI
MEXIy MPSMBIMU B MpocTpaHCTBe. [lapanienbHOCTh MIIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOICTBa napajieTbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUIOCKOCTH: TETpadlp, Mapajuielenunes,
MOCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
POCTPAHCTBE, MPSMbIE TMapaiebHble W TMEPHEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TMPSMOM M IUIOCKOCTH, TeopeMa O MpsMOil

NEPIEHIUKYISPHOM MIOCKOCTH. OproroHanbHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKU JO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXAY NPSAMOW M IUIOCKOCTBIO, ABYI'DAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
IBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB UM CHUHYCOB IS
TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Buapl MHOrorpaHHukoOB, pa3BEpTKa MHOrorpansHuka. [lpu3ma: n-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TOBEPXHOCTH MHoOrorpaHHuka. Teopema Dilnepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yronapHas nupamuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM mnupaMuibl. [IpaBUIbHBIE MHOTOTPAHHUKM: NMPABUJIBHAS NOpU3Ma U



[IpaBWIbHAs IHMpPAMUJA, IpaBWIbHAsA TPEYrojabHAas NUPaMUIA U IPABUIIBHBIN
TeTpa’ap, KyO. IlpenacraBieHne o NpaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTHM M TIOJHOM MOBEPXHOCTH MPSMOM TPHU3MBI,
IUIOAJAb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
Teopema O IUIOIIAAN YCEeUEHHOU MTUPAMU/IBI.

CummMmerpuss B TIPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpusi B IPaBWIBHOM MHOTIOTPaHHUKE: CHMMETpPHS
napajulesienunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPABUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIC, COHAIIPABJICHHBIE M  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsaTe KOMIUTaHAapHBIE BEKTOPBL. lIpu3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsspHOE NPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpa3ylonue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. BsammHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalleHusl Ha TIockocTh. Pa3Béprka nunuuapa u KoHyca. Cummerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJIFHOTO Tiapajuienenurena u ciaeAcTBuss w3 He€. OO0bEM mpsMoll u
HAKJIOHHOW TPU3MBI, MIJIWHIPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u MapoBOTO
CEerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BIucaHHas B
[MWINHAP, OMHCAaHHAs OKojJo uwuiauHApa. Ilepeceduenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalCHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ yJacTei.
[logobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
MJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIINHAPA
(mapayiieIbHO M MEPHEeHAMKYISIPHO OCH), CEUYECHHS KOHyca (mapajieibHble
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEYSHHS 1Iapa, METOIbl MOCTPOCHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpancTtBe. Ormnepanuu HajJ BekTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oazucy. KoOpIMHATHO-BEKTOPHBIM METOJ MPU PEIIEHUH TeOMETPUUYCCKUX
3a/iay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpakeHus. [IBUkeHUsS M paBEHCTBO GUTYP.
OO6mue cBoiicTBa JABWKECHHWW. Buasl JBWKEHUHN: TapaulelbHBIA TIEpPEHOC,
[IEHTpajbHasl CUMMETpPHS, 3€pKalbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus nomobus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCUHCKOro  OOIlecTBa,  MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUH B JPYrHMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCHUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HayKh U JEATENIbHOCThIO YUYE€HOro, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETo;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCIlleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOC THTAaHHUE, COATAHCHPOBAHHBIM PEXKUM 3aHITHH U
OTIbIXa, PETyJsipHast pU3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBHON  JCSITENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U



caMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAITpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpe/ibl, OCO3HaHUE TII00ATBHOTO XapaKkTepa dKOJIOTMYECKUX MpoOieM, OpUEHTAIUS
Ha TMPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OLIEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKH U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW ESITeIbHOCTH, ATAloB ¢
Pa3BUTHUA W 3HAYMMOCTH JUISI Pa3BUTHS [MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTUKAd M MaTeMaTHYeCKOW KYJbTYpOH KakK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATHHA, OTHOIICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JI71s1 0000IICHHS U CPAaBHEHMSI, KPUTEPUH TIPOBOAMMOTO aHAJIN3a;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPEOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmoco® pemieHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee  MOAXOMAUUMUA € YYETOM
CaMOCTOSITEIbHO BbIICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbckue 1eiicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO NIO3ULIMIO0, MHEHHE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOABI MO pE3yJbTaTaMm
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

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

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UIIUTHI MHOOPMAILIUK, JTAHHBIX, HECOOXOJMMBIX JJIi OTBETa Ha
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

CTPYKTYpPUPOBaTh HH(POPMAIIUIO, MPEICTABIATh €€ B pa3IMYHBIX (opmax,
WJUTFOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO0menmne:

BOCIIPUHUMATH U (POPMYJTUPOBATH CYXKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
IEJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B X0j/ic OOCYXXJIEHHUs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHMBaTh Pa3jWyuMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOH BO3PaKEHHS;

MPEJICTABIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNUs,
MIPOCKTA, CaMOCTOSITEIBLHO BBIOMpATh (OopMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, aITOPUTM PEIICHUs 3a/a4u, BBIOUpATh CIIOCO0 pelieHus ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHU  [IO3HABATEIIBHOW  peduiekcuM Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIECTh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3ysibTata pelieHus
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIU U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WM HEJOCTHXKCHUSI pe3yJbTaTOB ACSATEILHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MTPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJ30BaTh MPEUMYIECTBA KOMaHJIHOW W WHIWBUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3ajad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHON pPabOThHI, pacmpencisiTh
BUIBl paboOT, [OroBapuBaThbcsi, OOCYXKAAaTh TMpoOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHHUs, 0OMEH MHCHH,
«MO3TOBbI€ IITYpPMb» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOM JEHCTBUA C APYTMMH 4YJI€HaMH KOMAaHJbl, OLEHHUBAaTh
KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHSTHUSIMU CTEPEOMETPUU TIPH
pEIICHNUH 33724 U MTPOBEICHUHN MATEMATHUECKUX PACCYKICHUMH;

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

e KJIacCHU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJNIHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamua, NpAMOYToJIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBAaTH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOT'PaHHUKOB IJTIOCKOCTBIO;

e BBINOJIHATD napajieabHoe, LEHTPAJIbHOE U OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYP HA MIIOCKOCTH, BBINOJIHATH M300pakeHUust Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOTOTPAaHHUKOB PAa3IWYHBIMH METOJAMU, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIPaHHHUKOB  (IpH3Ma,
MUpPaMHIa), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpJMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSS W3BECTHBIE METOJIbI
IIPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPEOOPa30BbIBATE U HMHTEPIPETUPOBATH HHPOPMAIMIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMpPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

e TMPUMEHSATH TIOJYYEHHbIE 3HAHHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH PEAIbHbIE CUTyallud, MPUMEHSATh W3yUYECHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBAHHOMN
MpoOJIeMBbI, MOJACIUPOBATh PEATbHBIC CUTYallMM Ha S3BIKE TEOMETPHH,
HCCJIEI0BATh MTOCTPOEHHBIE MOJEIN C HCIIOJIB30BAHUEM T'€OMETPHUYECKUX
MOHATUN W TeopeM, ammapara anreOpbl, pelrath MPaKTUYECKUue 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4acTu (pyHJaMEeHTa pa3BUTHS TEXHOJIOTHH.

K xonmy 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C ILMJIMHIPUYECKOM,
KOHUYECKOH U Cc(hepuyecKoil MOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
MOJTYYECHHUS;

OTNEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIIECHUS: HUIUHIPOM,
KOHYCOM, c(hepolt U mapow;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0OBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoiokeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTIOTPAaHHUKOB M TeJ BpallleHMUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WUJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPaIlCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B IEKapTOBOI CUCTEME KOOPAUHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY NPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUW OT TOYKHM [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJHO ONEPHUPOBATH TOHATHIMH, CBSI3aHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh M300paKCHHs] MHOTOTPAHHUKOB U TN BpAIIECHUSA TPHU
NapajuyleIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus Moao0us;
CTPOUTH CEYEHUS MHOTOIPAaHHHUKOB M TEJ BpAILCHUS: CEUCHUS LUIUH]IpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuiesibHble
OCHOBaHHIO M MPOXOSALINE YepE3 BEPLUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUS] CEUEHUW: METOJ CIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILEN IIIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl ISl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU dopme;

pemate 3aJadyd Ha JOKa3aTeJbCTBO MAaTEMAaTHYECKMX OTHOLIEHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

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

MIPUMEHATh  [OJIyYCHHbIE  3HAHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEAIbHBIE CUTYAllMU, IPUMEHATh U3yUYCHHBIC
MOHSTHUs, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PEUICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHBIE CUTYyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TEOMETPUUYECKUX MOHATUA W TEOPEM,
ammapara anreOpbl, pemiaTh MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4YacTu (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 Bsenenue B crepeoMeTpuio 23 1
) B3anMHOe€ pacnosiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U 55
IJTIOCKOCTEM B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHuKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g HOBTOPGHI/IC, 0000111eHrE U cUCcTeMaTH3alus 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Kowrponsmoe  Tpakrmseckse (uudgpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHu s

DJIeKTPOHHBbIEe HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHoBHbIE TpaBUiIa
n300pakeHusI Ha PUCYHKE
IJIOCKOCTH, MapajiebHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

02.09.2026

https://m.edsoo.ru/FOIMGVRWHE

[ToHsATHS CTEpeOMETPHH: TOYKa,
npsiMasi, INOCKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBuUiia M300paKeHHS Ha
PHUCYHKE IJIOCKOCTH,
MapajuIeIbHBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

03.09.2026

https://m.edsoo.ru/SECB310PZ

IlonsThs: MEPECCKAIOIUECA
IIJIOCKOCTH, IEPECEKAIOIIUECA
IpsAMas U IJI0CKOCTb,
TOJIYIIPOCTPAHCTBO

04.09.2026

https://m.edsoo.ru/T2NNAUSWK

IlonsaTus: MNEPCCCKAOIUCCA
INIOCKOCTH, IICPCCCKAIOIIUCCS
npsaMasa 1 mI0CKOCTb,
MOJYIIPOCTPAaHCTBO

09.09.2026

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

MHororpaHHuKH, H300paxeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX

10.09.2026

https://m.edsoo.ru/AHGUTWH2F




¢buryp, HeCyIIECTBYIOIIUX
00BEKTOB

MHororpaHHUKH, U300pakeHue
MPOCTENIINX IPOCTPAHCTBEHHBIX

¢buryp, HeCyIIECTBYIOIIHUX
00BEKTOB

11.09.2026

https://m.edsoo.ru/8§UACES2Y

AKCHOMBI CTEpEOMETPHUH U
IIEPBBIE CIEICTBUS U3 HUX

16.09.2026

https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIIEICTBUS U3 HUX

17.09.2026

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEpPEOMETPHH U
TIepBbIE CIICICTBUS U3 HUX.
CriocoObl 3a/1aHUsI PSMBIX U
IJTOCKOCTEMN B MPOCTPAHCTBE.
O06o3HaueHus TPSAMBIX U
IIJIOCKOCTEMN

18.09.2026

https://m.edsoo.ru/AQXIXEDYR

10

N3obpaxenue ceueHnit
MUpPaMUIbl, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIST Yepe3 X
pé6pa. N3obpaxenue
MepeceUeHMs MOTy4YSHHBIX
iockoctei. PackpamuBanue
MOCTPOCHHBIX CCUCHHUH pa3HbIMU
[[BETAMH

23.09.2026

https://m.edsoo.ru/EVUE9AZ7]

11

N300paxeHue ceueHuit
MUPaMUJIbI, KyOa ¥ IPU3MBI,
KOTOPBIC MPOXOJIAT Yepe3 X
pebpa. M3obpaxenue
TIePECeUCHUS MOTYUYSCHHBIX

24.09.2026

https://m.edsoo.ru/XT1VCSWB2




IJI0CKOCTEN. PackpamuBanue
IMOCTPOCHHBIX CEUCHUH pasHbIMU
oBE€TaMu

12

N3o0paxkeHue ceueHmit
MUpaMUbl, KyOa U PU3MBI,
KOTOPBIE IIPOXOIAT Yepes3 ux
pébpa. N3obpaxenue
NEPECCUCHU MOJTYUYCHHBIX
mI0cKoCcTel. PackpammBanue
IIOCTPOCHHBIX ceueHun pasHbIMU
IBeTaMUu

25.09.2026

https://m.edsoo.ru/OSLAY6GMF

13

N3obpaxenune ceueHmit
MUpaMuIbl, KyO0a U MPU3MBI,
KOTOpBbIE MPOXOJIAT Yepe3 UX
pébpa. N3obpaxenue
repeceyeHms MOJTy4YeHHBIX
IJI0CcKocTel. PackpammnBanue
MIOCTPOCHHBIX CEYCHUI Pa3HBIMU
1BETaMU

30.09.2026

https://m.edsoo.ru/EKWHLAW&84

14

Merto crie10B AJis MOCTPOCHUS
CeUueHUN

01.10.2026

https://m.edsoo.ru/1JOON3100

15

Merton creoB AJis MOCTPOCHHS
ceuennii. CBolicTBa
MepeceYeHU i MPSAMBIX U
IUIOCKOCTEH

02.10.2026

https://m.edsoo.ru/DDABJTC2N

16

Merton cienoB U1l HOCTPOEHUs
ceueHuil. CpolicTBa
[IEpECCYCHU N NPSMBIX U
IIJIOCKOCTEMN

07.10.2026

https://m.edsoo.ru/SN3SSUSEQ




17

[Toctpoenune ceueHuit B
nupamue, Kyoe mo TpéM Toukam
Ha péopax. Co3gaHne BEIHOCHBIX
YepTEeKEN U 3aIKUCh 11aroB
MTOCTPOCHHUS

08.10.2026

https://m.edsoo.ru/HFW637QDR

18

[Toctpoenune ceueHuit B
nupamu/ie, Kyoe rmo Tpém Toukam
Ha p&opax. Co3maHue BEBIHOCHBIX
YepTEekKEN U 3aIUCh 11aroB
MOCTPOCHUS

09.10.2026

https://m.edsoo.ru/L62FFLCBW

19

[Toctpoenune ceueHuii B
nupamu/ie, Kyoe rmo Tpém Toukam
Ha p&opax. Co3maHue BEIHOCHBIX
YepTexKen U 3aIUCh 11aroB
MOCTPOCHHUS

14.10.2026

https://m.edsoo.ru/J1AQJNZCX

20

[Toctpoenune ceueHuit B
nupamue, Kyoe no TpéM Toukam
Ha péopax. Co3gaHne BHIHOCHBIX
YyepTexkKel U 3amuch 1aroB
MOCTPOCHUS

15.10.2026

https://m.edsoo.ru/XJEZARSTO

21

[ToBTOpEHUE MIIAHUMETPUU:
Teopema 0 TpONOPIIMOHATIBHBIX
otpeskax. [logobue
TPEYTrOJIbHUKOB

16.10.2026

https://m.edsoo.ru/L3FYZLI9LR

22

[ToBTOpEHME TIIAHUMETPHUU:
Teopema Menenas. Pacuersl B
CEYEHHUSIX HAa BBIHOCHBIX
yeprexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUH

21.10.2026

https://m.edsoo.ru/TP9F3DVV1




23

KonTpoabHag padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

22.10.2026

https://m.edsoo.ru/EBLE09SZ 1

24

B3anmHoe pacrnionoxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBarouiecs npsmsle.
[Ipu3Haky ckpemuBaronmxcs
npsameIx. [lapannensHble npsMbie
B IIPOCTPAHCTBE

23.10.2026

https://m.edsoo.rt/TYO9QBHKY

25

TeopemMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOi1
MapajuieJIbHON JAHHOW MPSMOH,
MPOXOSAIIEN YEPE3 TOUKY
MPOCTPAHCTBA U HE JIeXkKaIEH Ha
JTaHHOU mpsiMol. JlemMma o
[EPECCYCHNH NapATIIEIbHBIX
MPSMBIX ITOCKOCTBIO

04.11.2026

https://m.edsoo.ru/CYUQMU9K9

26

[TapanienbHOCTb TpEX MPSIMBIX.
Teopema o Tpéx mapaienbHbIX
npsmeix. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

05.11.2026

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHOE TPOSKTHPOBAHHKE.
OCHOBHBIE CBOMCTBA
rapajieIbHOTO
npoektupoBanus. M3o0paxkeHue
pasHbIX (GUTYp B MapayjiebHON
MPOEKIINU

06.11.2026

https://m.edso0o.ru/03GR50WZV

28

entpanbHas mpoekuus. YTom ¢
COHAIPABJICHHBIMA CTOPOHAMH.
Yros Mexay nNpsMBIMU

11.11.2026

https://m.edsoo.ru/Z5SFPA6SHI




29

3amauu Ha I0Ka3aTeJIbCTBO U
HCCIIeIOBaHUE, CBSI3aHHBIC C
paCHOJIO)KeHI/ICM Hp?[MI)IX B
MIPOCTPAHCTBE

12.11.2026

https://m.edsoo.ru/7W31COFG6

30

[TonATHA: napaIebHOCTD
MPAMOM U TIJIOCKOCTH B
npocrtpanctse. [IpuzHak
MapaJuIEIbHOCTH IPSIMOU U
miockoctu. CBoiicTBa
[apaJuIEIbHOCTH IIPSIMOU U
IIJIOCKOCTH

13.11.2026

https://m.edsoo.ru/N18CUOQ03L

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHHUEC U JOKAa3aTCJIILCTBO,
CBSI3aHHBIE C MAPAJUIEIBHOCTHIO
NPSAMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

18.11.2026

https://m.edsoo.ru/2DD9X2MQ3

32

[Toctpoenune ceuenus,
MIPOXOIALIET0 Yepe3 JaHHYIO
MPSMYIO Ha YepTEeXE U
MapaiyIeILHOIO APYTrO IpsIMOHA.
Pacuér oTHOLIEHMI

19.11.2026

https://m.edsoo.ru/1PO6R5839

33

[TapannensHas nmpoekus,
MIPUMEHEHHE TSI IOCTPOCHUS
cedeHuit kyda u
napasienenumnena. CBoicTBa
napajuieNienunea1a u Mpu3Msbl

20.11.2026

https://m.eds00.ru/930T7FLSK

34

[TapannenpHbIe IIOCKOCTH.
[Ipu3Haku napamieabHOCTH IBYX
IJIOCKOCTEN

25.11.2026

https://m.edsoo.ru/QFUJAHVS88




35

TeopeMa 0 napaieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOJSIIEN YEPE3 TOUKY, HE
NPUHAJICHKALLYIO TaHHOMN
IUIOCKOCTH U CIIEJICTBHS U3 HEE

26.11.2026

https://m.edsoo.ru/2WG4W4XNO

36

CpoiicTBa napasuieabHbIX
IUIOCKOCTEH: O MapajlIeIbHOCTH
MPSIMBIX TIEPECEUSHHSI TTPH
MepeceueHu  IByX
MapauIeTbHBIX IIOCKOCTEH
TpeThen

27.11.2026

https://m.edsoo.ru/3KIKV3ROG

37

CBoiicTBa napayIenbHbIX
IJI0CKOCTEHN: 00 OTpe3Kax
napajieNbHbIX TPSIMBIX,
3aKJITIOYEHHBIX MEXIY
napayuieNbHBIMU IJIOCKOCTSMU; O
MEePECEUCHUH TIPSMOM C IBYMSI
napajyuiebHBIMU IIOCKOCTAMU

02.12.2026

https://m.edsoo0.ru/QLA4PYRAT

38

[ToBTOpenue: Teopema [Tudaropa
Ha IUIOCKOCTH

03.12.2026

https://m.edsoo.ru/9VIZIWC6J

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHHUKA

04.12.2026

https://m.edsoo.ru/Z6FENNNTS5D

40

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaJuiesenuresa

09.12.2026

https://m.edsoo.ru/HYNIQ7850

41

Borunicnenue 1iamH OTpe3KOB B
KyOe U psIMOYroJIbHOM
napajuleJenuIene

10.12.2026

https://m.edsoo.ru/FZBZVPOEC

42

IlepnieH IUKYIAPHOCTD NPAMOU U

https://m.edsoo.rut/ISFEHOGG3




mockoctu. [Ipusnak
NEPIEHIUKYIISIPHOCTH NIPSMOM U
IIJIOCKOCTH

11.12.2026

43

[lepneHIUKyYISIPHOCTD NPSAMOU U
mockocTH. [Ipusnak
MEPIEHIUKYIISIPHOCTH NIPSMOH U
IIJIOCKOCTH

16.12.2026

https://m.edsoo.ru/K38BG31ZH

44

TeopemMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOIA,
MIPOXOJAIIEN Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIEHUKYISIPHON K TUIOCKOCTH

17.12.2026

https://m.edsoo.ru/ WE3MTS4E5

45

ITlnockoctu n
MePIEHIUKYIISIPHBIE UM TIPSMBbIE
B MHOTOTpaHHUKaX

18.12.2026

https://m.edsoo.ru/OKTGKHNSI

46

IImockoctu u
MePIEHIUKYIISIPHBIC UM TIPSMBbIE
B MHOTOTpaHHUKaX

23.12.2026

https://m.edsoo.ru/S1VOAWIW3

47

[lepnieniuKynsAp 1 HAKJIOHHAS.
[TocTpoenue nepneHAuKymIsIpa u3
TOYKH Ha MPSIMYIO

24.12.2026

https://m.edsoo.ru/KIP9L.4ZCX

48

[lepnieHuKyNAp U HAKIOHHAS.
[TocTpoenue nepneHAUKyIsIpa u3
TOYKH Ha MPSIMYIO

25.12.2026

https://m.edsoo.ru/2ITUD45PR

49

Teopema o Tpéx
NepIeHANKYIsApax (mpsamast u
oOpatHasi)

https://m.edsoo.ru/CNE1PAIUS

50

Teopema o Tpéx

https://m.edsoo.ru/IPCG564WN




NepHeHuKyspax (npsmas u
oOparHasi)

51

Yron mexny
CKPEIIUBAIOIINMHUCS TPSIMBIMHU

https://m.edsoo.ru/K4EHQ3E9E

52

[Tonck neprneHmKyIsapHbIX
MPSIMBIX C IIOMOILBIO
MEPIEHIUKYIIAPHBIX INIOCKOCTEN

https://m.edsoo.ru/EBY VPSMSI

53

OproronanbHOE
MPOEKTUPOBAHNE

https://m.edsoo.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIIBHOM IMUPAMHUIbI
C IOMOIIBIO OPTOTOHAIBHOU
MIPOEKINHU

https://m.edsoo.ru/F5ZMOA1AE

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIIBLHON MHPaMUIbI
C TMTOMOUIBIO OPTOTOHAIBHOM
MIPOEKIINH

https://m.edsoo.ru/TSOFUDOOJ

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIbHO IJIOCKOCTH.
[nockocTu cummeTpuii B
MHOTOTpaHHUKAX

https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH KaK
CJIEJICTBUE CUMMETPUU

https://m.edsoo.ru/L9E703U3V

58

IIpaBUIIbHBIE MHOTOI'PAHHUKHU.
Pacuér paccTossHUM OT TOYKH 10
IIJIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

HpaBI/IJ'ILHLIe MHOT'OT'paHHUKH.

https://m.edsoo.ru/TISUOWZTH




Pacué€r paccTosiHuil OT TOUKH 10
IJIOCKOCTH

60

CriocoObI OITyCTHTD
MEPIIECHAUKYIISPBI: CAHMMETPHS,
CABUTI TOYKH I10 ITapaJLICIBbHOU
psIMOM

https://m.edsoo.ru/DHFUCBWO6

61

CaBur no HenapaieabHOU
MPSIMOM, U3MEHEHUE PACCTOSTHUI

https://m.eds00.ru/9OANVFE9E

62

KonTponsnas padota "B3aumHoe
PACIIOJIOKEHUEC MTPAMBIX U
IUTOCKOCTEN B MpoCTpaHcTBe"

https://m.edsoo.ru/JW5SUZNNS&J

63

[ToBTOpEHME: Yyroy MexIy
IIpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHSI B IIPOU3BOJIEHOM
TPEYTrOJIbHUKE, TEOPEMA
KOCHHYCOB

https://m.edsoo.ru/SKORHWDFQ

64

[ToBTOpEHME: YrOa MEKIY
CKPEIMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/ WBREU9US7

65

FCOMeTpI/ILIeCKI/Ie METObI
BBIYHMCIICHHA yIijla MCXKIY
IpAMBIMU B MHOI'OTPaHHHUKAX

https://m.edsoo.ru/3U40237CK

66

JIByrpanssbiii yroj. CBOMCTBO
JIMHEWHBIX YTJIOB IBYIPaHHOTO

yria

https://m.edsoo.ru/SH4CYFABO

67

HepHeH,[[I/IKYJ'IHpHHC IIIIOCKOCTH.
CBoiicTBa B3aUMHO
NECPpHICHAUKYIIAPHBIX IUIOCKOCTEH

https://m.edsoo.ru/FIHM69NVD




68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEH; TEOpEMa O IPSIMOU
IepecedyeHms ABYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEN
IUIOCKOCTH

https://m.edsoo.ru/FYSTMQ43F

69

[IpssMOyroIBHBIM
napajuieNienume; Kyo;
U3MEpEHUs, CBOMCTBA
MIPSIMOYT'OJIBHOTO
napajuiejenuIe a

https://m.edsoo0.ru/K99DBNDAW

70

Teopema o quaroHaiu
MPSIMOYTOJIHHOTO
napajuieJienuIe/a u CIeICTBUE
U3 Heé

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTpuyeckue u
MIPUKJIaIHBIE 3a/1a4H, CBSI3aHHbIE
CO B3aUMHBIM PACIIOJIOKEHUEM
MPSIMBIX U IJIOCKOCTH

https://m.edsoo.ru/4TBYU36HZ

72

HOBTOpeHI/ICZ CKpCIIUBAIOMIUECA
IIPAMBIC, IMapaICIIbHBIC
INIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OI'paHHHUKaX

https://m.edsoo.ru/TL947D6WK

73

[Tapa mapannenbHbIX MI0CKOCTEH
Ha CKPEIIHBAIOIIUXCS MPSAMBIX,
paccTOsIHUE MEXIY
CKPEIIHUBAIOIIUMHUCS TTPSIMBIMU B
MPOCTBIX CUTYAITUSIX

https://m.edsoo.ru/YEWZTQREN

74

PaccTostHue oT TOYKH A0
IIIOCKOCTH, paCCTOAHUC OT

https://m.edsoo.ru/W5GN48EIM




IPSIMOM JI0 IIJIOCKOCTH

75

Beluncnenue paccTosHUN MEX Ty

CKpELIUBAIOIIMMHUCS IPSIMBIMU C
IIOMOIIIBIO IIEPIEHAUKYIIIPHON
IIJIOCKOCTH

https://m.edsoo.ru/SW9VI1HMD

76

TpéxrpanHslii yro,
HEpaBEHCTBA JUIsl TPEXTPAHHBIX
yrioB. Teopema I[Tugaropa,
TEOPEMbI KOCUHYCOB U CHHYCOB
JUIsl TPEXTPAHHOTO yria

https://m.edsoo.ru/3XGHNLQ4J

77

DnemMeHTHl chepuyecKoit
TE€OMETPHUH: T€OIC3NIECKUE
JUHUY Ha 3emiie

https://m.edsoo.ru/HMVTV74CP

78

KonTtponbHas padota "Y1l u
paccrosiHus"

https://m.edsoo.ru/IRTWZ59YU

79

CucreMaTusalnus 3HaHUH
"MHOTOrpaHHUK U €ro
SJIEMEHTHI"

https://m.edsoo.ru/VC3UOAK3B

80

[Mupamuga. Buasl nupamu.
[IpaBunbHas mupaMuia

https://m.edsoo.ru/J3R0247E0

81

IIpusma. [Ipsimas v HakIIOHHAS
npusmsbl. [IpaBunpHas npuzma

https://m.edsoo.ru/INDHOOSEQ

82

[Ipsimoii mapannenenumnen,
MPSIMOYTOJIbHBIN
napasiesnenunes, Kyo

https://m.edsoo.ru/L88O3LZGS

83

Brinykiible MHOTOTPaHHUKH.
Teopema Dinepa

https://m.edsoo.ru/B4TOMDU1D

84

BLIHYKJ'ILIG MHOT'OTpaHHUKHU.

https://m.edso0o0.ru/QOMX9GA1S




Teopema Ditnepa. [IpaBunbHbIe U
IIOJIYIIPaBUIILHEIE
MHOT'OI'paHHUKHU

KontponsHas pabora

85 " " 1 https://m.edsoo.ru/3N52B3TEM
MHororpasHuku

[ToHATHE BEKTOPA HA IIJIOCKOCTH

86 1 https://m.edsoo.ru/LRBSE3B09
Y B MPOCTPAHCTBE

87 CymMa BEeKTOPOB 1 https://m.edsoo.ru/MNTSX2XI.8

88 PaznocTh BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuno napamwienenunena 1 https://m.edsoo.ru/XS6AN7LA2

90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128LR
Pa3znosxenue BexTopa mo 6azucy

91 TPEX BEKTOPOB, HE JIEXKAIIUX B 1 https://m.edso0.ru/U760IDCTG
OHOM INIOCKOCTH

92 CkansipHO€ MPOU3BE/ICHUE 1 https://m.edsoo.ru/JZ46 VNC71
Brraucnenune yria Mex

93 T y 1 https://m.edsoo.ru/IUSI96UQP
BEKTOPAMH B TIPOCTPAHCTBE
IIpocreiimue 3amauu ¢

94 p a 1 https://m.edsoo.ru/FJIXV79T8B
BEKTOPaMH
II enIme

95 POCTCHIIHE SAIATH € 1 https://m.edsoo.ru/JTCWURNGO1
BEKTOPaMH
[IpocTeitmume 3aqauu ¢

96 1 https://m.edsoo.ru/BEHWOELKS
BEKTOPaMH
IIpocreiimue 3agaqu ¢

97 p a 1 https://m.edsoo.ru/P3AWSWZZSY
BEKTOpaMu
O00011IeHIE U CUCTEMATHU3ALIUS

98 B H 1 https://m.edsoo.ru/ECRMXSNM3

3HAHUH




O0001IEHUE U CUCTEMATU3 AL

99 . 1 https://m.edsoo.ru/XXBTFPSWL
3HAaHUU

100 Wrorosas koHTposibHas paboTa 1 https://m.edsoo.ru/SFGPDWNKO

101 Wrorosas koHTposibHas paboTa 1 https://m.eds00.ru/X3ZG8A6SO
00606

102 ° HjeHHe 1 cHeTeMaTHEAt 1 https://m.edsoo.ru/931 AWXEK 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




11 KVIACC

KoaudecTBO 4acoB

Ne Mara DJIeKTpOHHbIe N poBbIe
Tema ypoka KonTpoubnsbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE peCcypChl
padoThI padoTsbI
[ToBTOpEHME TEMBI
1 "KoopaunaTsl BeKTOpa Ha 1 https://m.edsoo.ru/ WERSDS14U
P P , 03.09.2026
IJIOCKOCTH U B IPOCTPAHCTBE
[ToBTOopenue Tems! "CkansgpHoe
2 " 1 https://m.eds00.ru/M6JO60NJ7
MIPOU3BEICHUE BEKTOPOB 04.09.2026
[ToBTOpEHME TEMBI
3 "Beruncienue yriia Mexmay ) 1 07.09.2026 https://m.edsoo.ru/55KY41LVG
BEKTOpaMH B MPOCTPAHCTBE
[ToBTOpeHue TeMsl "YpaBHEHHE
4 npﬂMo:?I, MPOXOIAIIEH yepe3 ABe 1 10.09.2026 https://m.edsoo.ru/U20HPUS6W
TOYKH
YpaBHEHUE IOCKOCTH,
5 HOPMaJlb, YPABHEHUE ITNIOCKOCTHU 1 11.09.2026 https://m.edsoo.ru/VYIHSTERW
B OTpE3Kax
YpaBHEHME IIIIOCKOCTH,
6 HOpMaJlb, YpaBHEHHUE TIOCKOCTH 1 14.09.2026 https://m.edsoo0.ru/5419I0WGX
B OTpE3Kax
7 BekTopHoe npousBeieHne 1 17.09.2026 https://m.edsoo.ru/NTYOG2APM
e
8 HHefI HPIE HEPABEHETRA, 1 https://m.edsoo.ru/S4EQ7JQ8E
JMHENHOE TPOrpaMMHUPOBAHNE 18.09.2026
JInnelHbIE HEPABEHCTBA,
9 . 1 https://m.edsoo.ru/ VPKWBB4AA
JIMHEWHOE ITPOrpaMMUPOBaHUE 21.09.2026




10

AHanuTUYECKUE METOIbI
pacdéra yriia Mexx1y psMbIMU
B MHOTOTpaHHUKaX

24.09.2026

https://m.edsoo.ru/KHJ20M3PV

11

AHanTUTAYECKUE METOIbI
pacdéra yria Mexay
IUIOCKOCTSIMMU B
MHOTOTpaHHUKAX

25.09.2026

https://m.edsoo.ru/DDXUUAIAS

12

dopmysia pacCTOSHUSA OT TOUKH
JI0 TIJIOCKOCTU B KOOPAMHATAX

28.09.2026

https://m.edso00.ru/SG451UUGI1

13

Haxoxnenue pacctostHuit OT
TOYKH JIO TFIOCKOCTH B KyOe

01.10.2026

https://m.edsoo.ru/8§V2N4 X113

14

Haxoxnenue pacctostHuit OT
TOYKH JIO TIJIOCKOCTH B
MPaBUILHOW MUPAMUIC

02.10.2026

https://m.edsoo.ru/UZ15UU37F

15

KonTtponbHas padoTa
"Ananutuyeckas reomeTpus”

05.10.2026

https://m.edsoo.ru/SNGI1 GHFM

16

Ceuenus MHOTI'OI'paHHUKOB:
CTaHJapTHBIC MHOTOI'PAaHHHUKHU

08.10.2026

https://m.edso00.ru/219603NHQ

17

CeueHrss MHOTOTPAHHUKOB:
METOJ], CIEI0OB

09.10.2026

https://m.edso00.ru/52XG0O2J5B

18

CedeHusi MHOTOI'PaHHUKOB:
CTaHJAPTHBIE TIJIOCKOCTH,
TepecevYeHMs MPSAMBIX U
IUVIOCKOCTEH

12.10.2026

https://m.edsoo.ru/CUP7TCPXQ

19

HapannenLHLIe IIpsAMBIC U
TIJIOCKOCTH: TTapaJlJICJIbHBIC
CCUCHUA

15.10.2026

https://m.edsoo.ru/MM69MKRDP

20

HapannenLHLIe IpsAMBIC U

https://m.edsoo.ru/O71ROIJFI




IUIOCKOCTH: PacU€T OTHOLUIECHUI

16.10.2026

21

[TapamiensHble IpsIMBIE U
IUIOCKOCTH: YIJIbI MEXKIY
CKPCHIMBAOIIUMHUCS ITPAMBIMUA

19.10.2026

https://m.edsoo.ru/26EPTM74A

22

[lepnenuKyisipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE TIapbl
MIEPIEHIUKYIISIPHBIX
IIJIOCKOCTEHN U IPSIMBIX,
CUMMETPUH MHOTOTPAaHHUKOB

22.10.2026

https://m.edsoo.ru/YQUVT6VZX

23

[IepnenukynsipHBIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPeX
MEePIEHIUKYIIIpax

23.10.2026

https://m.edsoo.ru/HQIN20ZJP

24

[IepnenukynsipHBIE IPSMBIE U
IIJIOCKOCTH: BEIYHUCIICHUS IIUH B
MHOTI'OIpaHHUKAaX

05.11.2026

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpEeHuE: mwIomagn
MHOTOYTOJILHUKOB, ()OPMYJIbI
JUTSI TUTOIAICH, COOOpaKeHus
nonoous

06.11.2026

https://m.edsoo.ru/FDRZ09G4X

26

[ToBTOpEHUE: TUTOIIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUIS TIOMIAICH, COOOpaXKCHHS
nonoous

09.11.2026

https://m.edsoo.ru/1ZYRNNIKV

27

[ToBTOpEHUE: TUIOMIAIM
MHOTOYTOJIbHUKOB, (DOPMYIIBI
JUTS TIIOIAIeH, COOOpaKeHHs
mogoous

12.11.2026

https://m.edsoo.ru/HWHVENLOO

28

Inomanu ceuenuit

https://m.edsoo.ru/X2HRM9HD4




MHOTOI'PaHHUKOB: IIJIOIIA K
MOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaXKeHUS MOI00us

13.11.2026

29

[Inomanu ceyenui
MHOTOT'PaHHUKOB: TIJIOIIA H
MOBEPXHOCTEH, pa3pe3anus Ha
4acTH, cOOOpaxKeHus moao0us

16.11.2026

https://m.edsoo.ru/SH4EL YON6

30

KonTtponsHas pabora
"[loBTOpEHNE: MHOTOTPaHHUKH,
CEYEHHS] MHOTOI'PAHHUKOB"

19.11.2026

https://m.edso0.ru/SSUWIWWV1

31

O0BéM Tema. O0beEM
MPSMOYTOJIBHOTO
napajuiesienumne/ia

20.11.2026

https://m.eds00.ru/6UXGOORC9

32

3amgaun 00 yaBOEHUH Ky0a, 0
KBaJpaType Kyda; 0 TPUCEKIIUH
yria

23.11.2026

https://m.edsoo.ru/VK2J2TXEF

33

CrepeomeTpuyecKue 3a1auu,
CBSI3aHHbBIE C 00BEMOM
MPSIMOYTOJIbHOTO
napajuiesienuneaa

26.11.2026

https://m.edsoo0.ru/ODR6H6TQS

34

[Ipuxnannele 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM
00BEMa IPSIMOYT OJIBHOTO
napasJiesienumnesa

27.11.2026

https://m.edsoo.ru/OSHTIOT1G

35

O0BEM npsAMOi IPU3MBI

30.11.2026

https://m.edsoo.ru/SAILOYHY]J

36

CrepeomeTpuieckue 3a1auu,
CBSI3aHHBIE C BBIUYMCIICHUEM

03.12.2026

https://m.edsoo.ru/1D8HV54 A9




00BEMOB IPSMO TTPUZMBI

37

[Ipuxnagneie 3a1auu,
CBsI3aHHBIE C 00BEMOM MPSMON
MIPU3MBI

04.12.2026

https://m.edsoo.ru/QI'YC4F8IU

38

Beruncnenue 006EMOB TeI ¢
TIOMOIIBIO OITPENIEIIEHHOTO
uHTerpana. O6bEM HaKIIOHHON
MIPU3MBI

07.12.2026

https://m.edsoo.ru/ON585060H

39

Brraucienune 00bEMOB TeI €
TIOMOTIBIO OITPENIETIEHHOTO
uaTerpaa. O0BEM TUpamMuIbI

10.12.2026

https://m.edsoo.ru/2CJLCMKE8N

40

®dopmyna 00pEMa TUPAMUIBL.
OTtHo1eHne 00bEMOB MUPAMHU/T
¢ 00IUM yriom

11.12.2026

https://m.edsoo.ru/AL3PODC9E

41

dopmyna 00bEMa TUPaAMUIBL.
OTtHoO1IeHNEe 0OBEMOB MTUPAMUL
¢ 00IUM yriom

14.12.2026

https://m.eds00.ru/3GOOAJRNY

42

CrepeoMeTrpuueckue 3aaauu,
CBsI3aHHbBIE C 00bEMaMU
HAKJIOHHOM TPU3MBbI

17.12.2026

https://m.edsoo.ru/7TRERHWO7

43

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u,
CBsI3aHHBIE ¢ 00BEMaMHU
IIUpaMHu bl

18.12.2026

https://m.edsoo.ru/SF480DTS6

44

[Ipuknagabie 331241 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TIPU3MBI

21.12.2026

https://m.eds00.ru/9SF6OYY VX

45

[IpuknagHeie 3a7a4n M0 TEME
"O0BEMBI TeN", CBS3aHHBIC C

24.12.2026

https://m.edsoo.ru/Z4AMZ27RMY




00BEMOM MUPAMHU/IBI

46

KontponsHas padora "O0béM
MHOTOTpaHHUKa"

25.12.2026

https://m.edso00.ru/I39CX0O3CP

47

[IpuknanHeie 3aga4u 110 TEME
"O0BEMBI Ten", CBA3aHHEIC C
00BEMOM HAKIIOHHOW MTPHU3MBI

28.12.2026

https://m.edsoo.ru/XNWZSSJ7P

48

]_II/IJ'II/IH)IPI/I‘-IGCKaSI IMOBCPXHOCTb,
00pasyrolue MUJINHIPUIECKOM
IIOBEPXHOCTH

https://m.edsoo.ru/7DHKEHEG6

49

Hunuuap. [psamoit kpyroBou
nmwmHAp. [Mmomans
MMOBEPXHOCTH LUAJIUHIPA

https://m.edsoo.ru/MAVW4KY55

50

Konnueckas moBEpXHOCTB,
00pa3yronne KOHMIEeCKOU
noBepxHoct. Konyc

https://m.edsoo.ru/PVRE7THQ6Y

51

CedeHue KOHyca MIOCKOCTHIO,
MapayieaIbHON IIOCKOCTH
OCHOBaHUS

https://m.edsoo.ru/EOVSHALSL

52

VYceuéHHbIN KOHYC.
N300paxkeHue KOHYCOB U
yCEeUEHHBIX KOHYCOB

https://m.edso0o.ru/9VKWVDCTE

53

[Tmomanes 00KOBOI
MMOBEPXHOCTH U TIOJHOU
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AWKBY9E4NE

54

ITmomanes 00KOBOI
MMOBEPXHOCTU U TIOJTHOU
MOBEPXHOCTU KOHYCa

https://m.edsoo.ru/9NF4UE3K]J

55

CrepeomeTpuueckue 3a1a4 Ha

https://m.edsoo.ru/QZVHSEXIL9




JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
IMOCTPOCHUEM CEYEHUI
LUIAHAPA, KOHyca

56

CrepeomeTpuiecKkue 3a1a4 Ha
JIOKa3aTeJIbCTBO U BHIYUCIICHUE,
MMOCTPOCHUEM CEUYEHUI
LIWINHIpA, KOHYCa

https://m.edsoo.ru/AKF6PW62W

57

[Ipuxknagneie 3a1auu,
CBSI3aHHBIE C UIUHIPOM

https://m.edsoo.ru/3429Z1LHT5

58

[Tpuxnagneie 3a1ayu,
CBSI3aHHBIE C UIUHIPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/W1TVKAJOR

60

[epeceuenwue cheprl 1 mapa ¢
mwiockocThro. Kacanue mapa u
cdepsl IIocKkocThi0. Bua n
n300pakeHHE 1Iapa

https://m.edsoo.ru/JESNB5ZS0

61

[epeceuenue cheprl 1 mapa ¢
wiockocthto. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n
n300pakeHHE 1Iapa

https://m.edso0o0.ru/M6WK9K950

62

Ypauenue chepsl. [Lnomanp
cdepsl 1 e€ yacTei

https://m.edsoo.ru/U8G24BO8H

63

Cummetpus cdepsl 1 mapa

https://m.edsoo.ru/6E6GX0YJS

64

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO ChEPOi U MIapoM,
MOCTPOCHUEM MX CEUCHUI
IIJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R




65

CrepeomeTpuiecKkue 3aj1au Ha
JIOKa3aTeNIbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO CPepoii U mapoMm,
IMOCTPOCHUEM UX CEUCHUH
IUIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[Ipuxknagneie 3a1auu,
CBsI3aHHBIE CO c(hepoit u mapom

https://m.edsoo.ru/XWS5LI7A9]

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUS B
OKPYXHOCTH, CTAaH/IapTHBIE
noxoous

https://m.edsoo.ru/EJ2QDAVE]

68

Pazmmunsie KOM6I/IHaHI/II/I T
Bpali€HUA 1 MHOTOI'paHHHUKOB

https://m.edsoo.ru/LE7933L.XX

69

3amaun o Teme "Tema n
MOBEPXHOCTH BpamieHus"

https://m.edsoo.ru/PHHLCG54E

70

3amaun o Teme "Tema n
MOBEPXHOCTH BpamieHus"

https://m.edsoo.ru/22WPBLTP9

71

KonTtponsnas padota "Tena u
MOBEPXHOCTH BpamieHus"

https://m.edsoo0.ru/33W222M63

72

O6bEM mumuHApa. Teopema 00
00BEME TIPSIMOTO IHIIMHIPA

https://m.edsoo.ru/1ZN2S6ZMO

73

Brruucienue 00bEMOB TeI €
MOMOIIBIO OTIPEACTIEHHOTO
unterpaina. O6bEM KoHyca

https://m.edsoo.ru/ACTOMFMVF

74

IImomany OOKOBOM U ITOJIHOM
IOBEPXHOCTHU KOHYCA

https://m.edsoo.ru/ZYTK7P8B1

75

CrepeomeTrpuueckue 3a/1auu,
CBSI3aHHBIE C BBIUMCIICHUEM

https://m.edsoo.ru/709VIYPSC




00BEMOB IIIMHAPA, KOHYCA

76

[IpukiagHeie 3a1a4u 110 TEME
"O0BbEMBI U TUIOLIAU
noBepxHocTe Ten"

https://m.edsoo.ru/QXEA9GPVB

77

O0béM 1mapa u 1apoBoro
cekropa. Teopema 06 00bEME
mapa. [Tnomane chepsr.
CrepeomeTpuiecKkue 3a/1au,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, 1apoBOTO
CerMEHTa U IapOBOTO CEKTOPa

https://m.edsoo.ru/VV60ONBVZX

78

[IpuknagHeie 3aqa4n Mo TeMe
"O0bEMBI TEN", CBA3AaHHBIC C
00BEMOM I1apa U IUIOIIA B0
chepnl. COOTHOICHHS MEXTY
IJTONIAJSIMHA TIOBEPXHOCTEN U
00BpéMaMU ITOJOOHBIX TENT

https://m.edsoo.ru/EZH9GRUE]J

79

ITonoGOHeIe TETA B
npocTpaHcTBe. M3MeHeHue
00béMa mpu 1moA00uu.
CrepeoMeTprYeCKUE 3a/1a4H,
CBsI3aHHBIE C BBIYUCIIEHUEM
00BEMOB TeJI U IIOIIAAeH
MOBEPXHOCTEH

https://m.edsoo.ru/H24188MKQ

80

KonTtponrHas pabora
"[1nomany NoBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

https://m.edsoo.ru/73UODGNYR

81

JIBU>KEHHS POCTPAHCTBA.
OtoOpakenus. J[BrxeHust u

https://m.edsoo.ru/RXJ4YW6NA




paBeHcTBO Quryp. Oduue
CBOWCTBA JBKCHUI

82

Bunnl nmkenuit:
NapajuIeIbHbIN IIEPEHOC,
LIEHTpalbHasl CUMMETPU,
3epKaJIbHasi CAMMETpUS,
IIOBOPOT BOKPYT NPSIMOU

https://m.edsoo.ru/ZSUA7TNTX

83

[TpeobpazoBanus mop00usl.
[Ipsimas u cdepa Diinepa

https://m.edsoo.ru/A1IPU2WOAX

84

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC IBVXCHUS

https://m.edsoo.ru/KFDHOMGKZ

85

KonTtponpnas padota "BekTopsl
B POCTPAHCTBE"

https://m.edsoo.ru/4F52B11KK

86

O6o6matomee moroperue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cCHUCTEMAaTU3aIs 3SHaHUH
"[TapaynenbHOCTh NPSAMBIX U
IJIOCKOCTEN B MpocTpaHcTBe"

https://m.edsoo.ru/IHVB2NZH9

87

O6o6matomee mosroperue 11
MOHATHI U METOJIOB Kypca
reometrpun 10-11 knaccos,
cUCTeMaTu3allus 3HaHUH:
"Bektopsl B mpocTpancTae"”

https://m.edsoo.ru/AQEFPERJ0

88

Ob6o6maromiee nopropenue 11
MOHATHM U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3al1s 3HAaHUM:
"BexTopsl B npocTpaHCcTBE"

https://m.edsoo.ru/3NIJOLN63




89

Ob6o6maromee moropenue 11
MOHSTUH U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEMaTU3alUsl 3HAHUI:
"O6beM MHOTOrpaHHuKa"

https://m.edsoo.ru/B85S7VDTC

90

Ob6o6maromee moropenue 11
MOHSTUN U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTU3als 3HaHWI:
"O6beM MHOTOrpaHHUKA"

https://m.edsoo.ru/AJX4CDP5I

91

O6o06maromiee nopropeHue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cHUCTEMAaTU3aIs 3SHaHUHI
"Ilnomanyu moBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

https://m.edsoo.ru/H2ZABPRXO

92

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3allus 3HaHU:
"ILnomanyu moBEpXHOCTH U
00BEMBI KPYTJIBIX TET"

https://m.edsoo.ru/JG1DJ5SONK

93

HroroBas koHTposbHAsA paboTa

https://m.edsoo.ru/GXZMP89GD

94

Hrorosas koHTposbHas paboTa

https://m.edsoo.ru/3J174MY6M

95

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aIUs 3HAHUH

https://m.edsoo.ru/UI26CB4 XL

96

Hctopus pa3BuTtus
CTEpPEOMETPUN KaK HAyKH U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX

https://m.edsoo.ru/IESALO6BS




WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

97

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTU I

https://m.edsoo.ru/8ZKNMYF03

98

Hcropus pazsutus
CTEPEOMETPUM KaK HAYKU U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/41X3XKQOG

99

Hcropus pazsutus
CTEpPEOMETPHUU KaK HAYKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX
VH)KEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOT Ui

https://m.edsoo.ru/4PGHOJYAH

100

Hcrtopus pazButus
CTEPEOMETPUH KaK HAYKH U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

https://m.edsoo.ru/GEJCO734F

101

Hctopus pazputus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B Pa3BUTUHM COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT U

https://m.edsoo.ru/RK4XSFWNR

102

Hctopus pa3BuTus
CTEpPEOMETPUN KaK HAyKH U €€

https://m.eds00.ru/X89TQ8776




pOJIb B Pa3BUTUHU COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX

TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeEMOro .
o0pa3oBaTe/ibHOI MPOrpPaMMbI CpeIHero o01ero 06pa3oBaHusA
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHsSTh aKCHOMBI CTEPEOMETPHH W CIEJACTBUS M3 HUX MPU PEIICHUU
' reOMETPUIECKUX 3a1a4
73 OnepupoBaTh TMOHATHAMHU: TAPAICIBHOCTh W TMEPHEHIUKYISPHOCTH
' MPSMBIX U TJIOCKOCTEH
74 KnaccudumupoBaTs B3aUMHOE PAaCIOJIOKEHHWE TPSIMBIX M IIJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh TOHATHSAMU: IBYTPAaHHBIN YroJi, TPaHW JBYI'PAHHOTO Yria,
7.5 pedpo NIBYrpaHHOIO yrja, JUHEHHBIA Yroj JBYTpaHHOTO yria, rpaJycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHKA, TPABUIIbHBIA MHOTOTPAaHHUK
77 PacrioznaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHUpamMuaa, NpU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienuIie 1, Kyo)
Knaccudpunupoare ~ MHOTOTrpaHHUKH,  BbIOMpas ~ OCHOBaHUA s
7.8 KjlaccupuKanuu (BBIMYKJIble U HEBBIMYKIbIE MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPaHHUKH, IPSAMbIE U HAKJIOHHBIE PU3MBI, MTapalIeIeIUIe/Ib])
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHHUKOB, HCIOIb3YS
' METOJI CJIEJIOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJEIOB, BBIMOJIHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYD:
BU/I CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJI€HHUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WU aJropuTMaM, MNPUMEHSAsS HM3BECTHHIE AHAJUTHUYECKUE METOJIbl IpHU
7.12 pEIIEHNH  CTaHAAPTHBIX MaTeMaTHYEeCKUMX 3a7ad Ha  BBIUMCIEHUE
pPacCTOSTHUM MEXAy NIBYMsS TOYKaMHU, OT TOYKH JI0 MPSIMOM, OT TOUYKHJIO
MJIOCKOCTH, MEX/1y CKPEIIMBAIOIIUMHUCS MPIMBIMU
Pematp 3amaun Ha HaXoXKJI€HHUE TE€OMETPUUYECKUX BEIMUYMH MO 00pasiam
713 WU aJropuTMaM, MNPUMEHSAS HM3BECTHHIE AHAJUTHYECKUE METOJbl IpHU

peIICHUU CTAaHAAPTHBIX MATCMATHYCCKUX 3a4a4 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIUBAIOMIUMUCA MPAMBIMH, MCKIY HpﬂMOﬁ N TIJIOCKOCTBIO,




MCXKAY IJIIOCKOCTSAMH, ABYI'PDAHHBIX YI'JIOB

Berancnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 nUpaMuza) ¢ HpUMEHEHHEM (OpMyYN, BBIYUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMH MOIOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATHUSAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETHPOBATH HH(OOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
yepTexax U pUCyHKax
[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS] CTEPEOMETPUUYECKHUX
7.17 3a/1a4, MPEINONAraloliuX HECKOJBKO IIAaroB pEHICHUs, €CIH YCIOBUSA
MIPUMEHEHMS 3a/1aHbI B SIBHOW (hopMme
718 [IpuMeHAT mpoCTEHIIME IMPOTPaMMHBIE CPEICTBA M DIIEKTPOHHO-
' KOMMYHMKAI[MOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBoauTE mpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpumeHsTh MOMydYeHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH peajbHbIE
CUTYallMd Y MPUMEHATh U3yUEHHbIE TIOHATHS B MPOLIECCE MOUCKA PELIEeHUs
MaTeMaTH4ecku chOpMYyIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh PeabHbIE
7.20 CUTyallUM Ha A3bIKE TEOMETPHUH, HUCCIEAO0BATH MOCTPOCHHBIE MOJIEIH C
UCIOJIb30BAHUEM T'€OMETPUUYECKHUX MOHATHH M TeopeM, amnmnapara anreopsl,
pemars  NPaKTUYECKUE  3aJadd,  CBA3aHHBIE C  HAXO0XICHHEM
TEOMETPUYECKUX BEIINYUH
11 KJIACC
Kox .
IIpoBepsiembie IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
NPOBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro 001ero o0pa3oBaHusi
pe3yJibTara
6 I'eomerpus
OnepupoBaTh HOHATHUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 LWIMHIPUYECKON IOBEPXHOCTH, LWIMHIAP, KOHUYECKAas IIOBEPXHOCTD,
o0pasyromne KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpalieHus (LWIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BpaLLCHHS
6.4 KnaccugunupoBaTb B3aMMHOE pacrioyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh NOHATUSAMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CIJIOM, OCHOBAHUE IIAPOBOI0O CIJIOS, BBICOTA LIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEW Tel  BpalleHHs,




T€OMETPUYECKUX TeJl C MPUMEHEeHHEeM (popmyit

6.7

OnepupoBaTh MOHATHUSMH: MHOTOTPAaHHMK, BIHCAaHHBIA B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEJO
BpallEeHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMAISIMH TIOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

6.9

N3o0paxxkaTe m3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM ITPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (QUryp: BHUJI CBEpXy, COOKYy, CHHU3Yy; CTPOUTh CEUEHHUS Tel
BpallleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHMOPMALHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMpeACTaBICHHYI0 Ha
YepTekKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (GakThl IS PELICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOJIAralIiuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HeﬁCTBHH CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHU
oOazmaror

6.15

[IpumeHsaTh MpaBUIO NapajuieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHATHSIMH: JEKApTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yroJl
MEX1y BEKTOpaMH, CKaISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIaHApHBIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB H IIPOU3BCACHUC BCKTOPA Ha YHUCIO, YIolJl
MCXKIAY BEKTOpPaMH, CKAIAPHOC IIPOU3ZBEACHHE, pacCKiIaAblBaTb BCKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOpaM

6.18

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

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4iu Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUWHATHOI'O METOAAa

6.20

Pemars 3amaun Ha J0Ka3aTeIbCTBO MAaTEMATUYCECKHX OTHOIIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHAA HU3BCCTHBIC MCTO/bI npu peuIcHun CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHSITL HpOCTCfIHIHC nporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPHUICCKUX 3a1a4

6.22

HpI/IBOI[I/ITL MNpUMEPbI MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKHU3HU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HaA MPAKTHKE: aHAIMU3UPOBATH PCAJIbHBIC




CUTYyallUM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTu4ecku chopMyIHMpoBaHHOHN NpPOOIEMbI, MOACIHPOBATH pEaIbHBIE
CUTyallUM Ha $A3bIKE T'€OMETPUH, MCCIIEIO0BATH ITIOCTPOCHHBIE MOJECIU C
WCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH U TEOpeM, ammapara anreopsl,
pemaTte  NPAKTUYECKHME  3a4a4d,  CBA3AHHBIE C  HAXOXICHUEM
r€OMETPUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 06 AKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne NpsIMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TTAPAIIICIIbHBIC
n CKpCHIUBAIOIIUECA  TTPAMBIC. HapaJ'[J'[eJ'II)HOCT b MIpsAMBIX H IJIOCKOCTEN B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPsAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
IpsAMBIX, MIapaJuICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHaITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIIOCKOCTEM:
MapajyielbHble IUIOCKOCTH, CBOMCTBa NapalIeNIbHBIX IUIOCKOoCcTed. [lpocreimue
MPOCTPAHCTBEHHBIE (DUTYphl Ha TUIOCKOCTH: TeTpadiap, KyO, mapayienenunes,
MOCTPOCHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IflpHOCTI) pr[MOfI N TUIOCKOCTHU: TMCPICHAUKYIIAPHBIC MPAMBIC B
MIPOCTPAHCTBE, MPSAMbIE NapauieIbHble U MEPIeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEPIEHANKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TE€OPEMa O MPAMON MEePIEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOW U IJIOCKOCTBIO, TBYTPAHHBIN
yroJi, JINHEWHBIN YroJl IBYrpaHHOro yria. [lepneHauKymnsp 1 HakJIOHHbIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOI JI0 TUNIOCKOCTH, MpoeKIus GpUurypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKYIsIpax

7.4

[lonsiTue MHOTrOrpaHHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOIPAHHHMKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrojbpHas
pu3Ma, I'paHd U OCHOBAHMs MPU3MBbI, IpsMas U HAKJIOHHAs IpU3MbI, OOKOBas MU
I0JIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsSMOYyroiabHbIN Napaiesenunes u
ero cpoiicra. Ilupamuna: n-yronbHas nupamujia, I'paHd U OCHOBAHHE NHUPAMUIBI,
O0oKOBasi M NOJHAs MOBEPXHOCTb NMUPAMUJbI, NpaBUIIbHAs M yceYEHHAs NHUpaMUA.
OneMeHThl MNpU3Mbl M nOHUpamuibl. [IpaBWiibHBIE MHOTOIPAaHHUKH: IOHSATHE
IPaBUJIBHOIO MHOTOTpaHHUKA, IpaBWJIbHAs MpU3Ma U IpaBWIbHAs NUpaMUJA,
MpaBUIIbHAS TPEYroJjbHas NMUpaMKIa U IpaBUIIbHBINA TeTpasap, Kyo. Ilpeacrasienue o
IIPaBWJIBHBIX MHOTOIPDAaHHUKAX: OKTa’ap, JOACKa’ap U ukocayapyrue CeueHus
MIPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B nupamMnuax, MapaeJICIuIeaax, IpaBHUJIbHBIX
MHOT'OrpaHHUKax

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YrJIbl. [Inomane
OOKOBOM MOBEPXHOCTU U MOJIHOH MOBECPXHOCTHU HpﬂMOﬁ MPU3MBI, IJIOIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPSMOH mpu3Mebl. [Lomans 60k0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 066EMe. OO6BEM nUpaMuUIbl, IPU3MBI

7.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUSI MEXIY TUIOIIAASIMUA TTOBEPXHOCTCH,
00BbEMaMHU 11O OOHBIX TENT

11 KVIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTh, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ HOBerHOCTI/I. HI/IJ'II/IH)Ip: OCHOBAHUA " 6OKOBa$[ HOBerHOCTI),
o0Opasyromas 1 0Ch, TUIOMIAAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTb, 00pa3yronIie KOHNYECKON MOBEPXHOCTH, OCh U BEpPIINHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
Iomaas OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: oOpasyromue u
BbICOTA, OCHOBAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, JuameTp, IUIOMIalb MOBEPXHOCTH cdephl. B3anmHuoe
pacnojio)keHue cepbl U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka MIMHApPA U KOHYCa

6.5

KomMOunarmu ten BpaieHusi 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, ONTUCAHHBIN OKOJIO
cdepsl, cdepa, BlIMCaHHAs] B MHOTOI'PaHHUK, WM TEJIO BpallleHUs

6.6

[Tonatue 06 oO6BEme. OcHoBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajuiesienunena u cieAcTBus u3 He€. O0bEM HWIMHIpA, KOHYCA.
O0bEM 11apa u wiomaas chepsl

6.7

[Tonpo6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXY TUIOMAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TET

6.8

Ceuennst nmnuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUCHHUS [1apa

6.9

Bektop Ha muockocth ¥ B npocTtpaHCTBE. CII0)KEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
Bekropam. IIpaBuno nmapamtenenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCHUCTBUN C BEKTOpaMU

6.10

[IpsmoyronpHas cucrtemMa KOOpIMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkalspHOe
IIPOU3BEACHNUE BEKTOPOB. BblUMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO IIPH PELIEHUH T€OMETPUUYECKUX 33124




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHus o0pa3oBaHus

Bnagenue MeromaMu J0OKa3aTeNbCTB, AITOPUTMAMHU pEUICHMS 3a/ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NpPU3HAK, [OKAa3aTelbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBONOJIOKHOE YTBEP)KJIEHUE, NMPUBOAUTH NPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHJIYKIIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHHS IPU PELICHUH 33]1a4, OLEHUBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIECHUH; YMEHHE ONEpHUpPOBATH
MOHATHSIMH: MHOKECTBO, MOJMHOKECTBO, ONEpalMy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  Ajs
OTHMCaHUs pPealbHbIX MPOIECCOB U SIBJCHUN W MPU PELIECHUU 33734, B TOM
YHClie U3 IPYruX Y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
U OMHCHIBAThH Tpadbl Pa3IMYHBIMU CHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YUCIIO, LEJIOE YHCIIO,
CTEIEHb C LIEJIBbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTEIIEHH, CTEIEHb C
paLMOHATIBHBIM IOKA3aTesIeM, CTENEeHb C JeHCTBUTENBHBIM IOKa3aTeleM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypaJlbHbIX, LEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
2 quceNl; YMEHHE HCII0JIb30BaTh IPU3HAKU JIEIMMOCTH, HAUMEHBIINH 00IInii
JIeTUTEeTh W HauMeHbllee olliee KpaTHoe, alropuT™ EBknmjga npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUUCIJIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUH U IpeoOpa3oBaHUs
BBIP@)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus ApPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUI; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

noCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEOBATEIbHOCTH, B TOM YHUCJIE C IIOMOLIBIO
PEKyppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (QopMa  3amucd  KOMIUICKCHBIX  YHCET
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass U anredOpanyeckas), yMETh
NPOU3BOJIUTh ApU(PMETHUYECKHE JEHCTBHS C KOMILICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BaHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBAThH
MNOHATHSAMM:  MaTpuua 2xX2  wu  3x3, onpeienuTenb  MaTpULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHSAMH: PpPalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YpPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE penlaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJI DPELICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peanbHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HNEPUOJUYHOCTh (YHKIMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoOJblIee W HAUMEHbIIEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbIiBHAsA (YHKIIHS, aCHMOTOTHI rpaduka
(GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nuecKkuif CMBICI TPOU3BOAHOM, TMepBooOpa3Has, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUHCIISATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIIMH (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTeIbHOW K rpaduky
(GyHKIMHM; YMEHUE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIONb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpauky MHOTOYJIEHOB C HMCIOJB30BaHHWEM armapara MaTeMaTH4YeCKOTO
aHallM3a; TPHUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIYYIIEero
peuleHuss B MPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTL MNPUMCPbBI MATCMATUYCCKOIO MOJCIHMPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMIo3ulusl (pyHKUMIA, JMHEWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYEecKHe (DYyHKIMHU, TOKa3aTelnbHas WU
norapupmuueckas (GyHKIUH; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIHWH,
WCTIONH30BaTh TPAQUKH JUTSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3ajad W3 APYruX YYeOHBIX NMPEAMETOB M 337a4 U3 pPealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCIIOJIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pelIeHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJOTH, 33Ja4id U3 0OJaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHHEe U
OIICHUBATh MPaBJIONOJAOOHOCTh pPE3ylIbTaTOB, YMEHHUE MOJEIHPOBATH
peayibHbIE CUTYyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIHOJb30BAHUEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJbllIee U HauMEHbIlIEe 3HAYCHUS, pa3Max, AUCIIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; YMEHHE H3BJEKaTh, UHTEPIPETUPOBATH
uH(OpMaIIMIO, MIPEICTABICHHYIO B TaOiMIax, HAa AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TabMUIl W JMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE€ C MpPUMEHEHUEM TrpaduuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUYEeCKH HCCIEA0BAaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IMIOMOIIBKO AHUAr'paMM paCCCUBAHUS U JIMHEHOMN perpeccun

YMeHHe OnepupoBaTh IOHATUAMH: CIy4alHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUC BBIYUCIIATH




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMynBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (opMyiy MOJIHOM
BepoATHOCTH, Gopmyiny beprymnu, komOuHaTopHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
NOHATUSMH:  CIIy4dailHas BEJIWYMHA, paclpelesieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH  paCIpeNeieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACTIPEICICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPH TIPOSIBICHHUS 3aKOHA
OONBPIIMX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX;, YMEHHE
OTIEPHPOBATH TMOHITHUSAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYCTAHUH,
YHCIO  TEepecTaHoBOK; OwHOM  HplOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKICHUS IUIS PEHICHUs 3a1ad; OICHHBATh
BEPOSATHOCTH PEAThHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJETH U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHSATUSAMM: TOYKa, MpsiMasi, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuMBaroLuecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroil MeXAy TMpsAMON U IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMU,
paccTosiHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUe MEXIy IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/1a4 U3y4deHHbIe (DAKTHI U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHUPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, pPElIaTh

CBs3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIypbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mnapaiienenune], Opu3Ma, NHpamMuia, (urypa U TMOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, IMI0MAIb
MOBEPXHOCTH NHPaMHblL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUs KOHYca M IWJIMHIPA,

nmapaiieJIbHbIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC IIapa, IIJIOCKOCTbD,




Kacaromasicsi cdepsl, LIWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEUYEeHHUE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALLEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C IOMOLIBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(bopMynHpOBaTh OINpEeNICHHs] U3y4aeMbIX (HUTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, 0OOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOJUTH Kiaccuukanuioo ¢GuUryp mo
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATh HEOOXOJUMbIE JIOTNOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne onepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, THpeoOpa3zoBaHuE M0A00Ms, TOAOOHBIE (UIYpHI; yMEHHUE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHS TIPH
pelIeHNy 3a/ad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01[a1b, 00bEM) MpPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEIMETOB U
W3 pEeaJbHOM JKU3HHM; YMEHHE BBIYHMCISATH T'C€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
W3y4eHHbIe (OPMYyNbl M METOJbl, B TOM YHCIE: IUIOIAb MOBEPXHOCTU
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHApA, IUomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJIbHOTO ~ MapaJuleienuneaa, MUPaMUbl, TPU3MBbIL, I[MIUHIPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (PUTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HIPAMOYIOJibHAad CUCTCMAa KOOPJAMUHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BECKTOpa HaA YHUCIO, Pa3IoOKCHUE BCKTOpa II0 6331/10}7,
CKaJILIpPHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJ MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOp,Z[I/IHaTHHﬁ MCTOJ

UL pEIICHUA TCOMETPUYCCKUX 3a1a4 U 3aJia4 JPYTIux y‘le6HLIX npeaMETOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI IJIsl pEIISHUs 3a7a4i; TOHUMaHUe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYECHUH MPUPOTHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHUE pAcClO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOM MaTeMaTU4E€CKOM HAYKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yucita ¥ BEIYMCIEHUS
1.1 Harypanbnble 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCeN
12 Panmonaneapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOICHTHI,
' OECKOHEYHBIE MTEPUONMUECKHE IPOooH
13 Apudmernueckuil KOpeHb HaTypajdbHOH creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYPATbHOU CTETICHH
L4 Crenens ¢ 1enbIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3aTeneM. CBolcTBa
' CTETIEHU
Ls CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHple  4ucina. ApudmeTndeckue omepanuud ¢ JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHUS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpHUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U JTOrapuMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucTtemMbl ¥ COBOKYTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHbIE

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuu. Hymun ¢yHKIuu.
10 [IpoMexxyTkr  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. Hanbompliee W HanMEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HaATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0Oi CTETIEHU
3.4 TpuroHomerpuueckue GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATEILHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyia CI0KHBIX TPOIIEHTOB
4 Hauana MaTeMaTHueCKOro aHain3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE F€MEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCIEAOBaHUIO (QYHKIIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauboJblIero 1 HauMEHbIIEro 3HaueHus (QyHKLUU Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTHU BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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