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MNOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHus, TaK Kak 00eCIeYnBaeT BO3MOXKHOCTh U3YUECHUS TUCLHUTLINH
€CTECTBEHHO-HAYYHOM HAIPaBJIECHHOCTH W MPEAMETOB TI'YMAHUTAPHOIO LMKJIA.
[Tockonpky  jormyeckoe  MbllIUIEHHE,  (OpMUpPYEeMOE€  IpU  H3YYEHUHU
OOy4YarOMMMUCS TOHATUIHBIX OCHOB I'€OMETPUHU, IIPHU JI0KA3aTEIIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPKICHUM MPU PEUIEHUU F€OMETPUYECKHUX
3ala4y, YMEHHME BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSL IIPY PEUIEHUH 337a4 €CTECTBEHHO-HAay4YHOI'O LHKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

Ilenb ocBoeHus nporpaMmMbl yueOHOro Kypea «I'eometpus» Ha yriyOiaéHHOM
YpPOBHE — pa3BUTHE WHJIUBUAYAJIbHBIX CIOCOOHOCTEM O0OydYarolmuxcs Mpu
U3YYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH nMpeaMeTHO obnactu «Maremaruka u
nHpopMaTtuka»  4epe3  OOeCIeYeHHE  BO3MOXKHOCTH  IPHOOpETCHHS U
UCIIONb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHUM W JIeHCTBUH,
crnenupUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIEIIHOTO NpodheCCUOHATBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHpIMH 3aJauyaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
pacIIUPSIOLUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOro ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCcTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpPbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIMM MUPOM;

dbopMupoBaHHE TIPENCTaBICHHUS O TMPOCTPAHCTBEHHBIX (QHUIypax Kak o
BOKHEUIINX MATEeMAaTHYECKUX MOJEIAX, MO3BOJIAIONIMX OMNMUCHIBATh M H3Yy4yaTh
pa3HbIE SBJICHUS OKPYKAKOLIEro MUPa, 3HAHWE MOHATHIHOIO anmnapara 1o pa3iaeiy
«CtepeomeTpus» yueOHOro Kypca reoMeTpuHu;

dbopMHpoBaHHEe  yYMEHUS  BJIAJE€Th  OCHOBHBIMM  TMOHSATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M KX OCHOBHBIMU CBOWMCTBAMHM, 3HAHUE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHSATb, YMEHUS JOKa3blBaThb TEOPEMbl M HAXOJIUTh
HECTaHJIapTHBIE CIIOCOOBI pEelIeHUs 3a/1a4;

dbopMHpoOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOJEISIX U B pealbHOM
MUpE MHOTOTPAHHUKM M Tejla BpalleHUs, KOHCTPYUPOBATh TI'€OMETPUYECKHUE
MOJIEIIN;

¢bopMUpOBaHNE MOHMMAaHHS BO3MOKHOCTH aKCHOMAaTHYECKOI'O MOCTPOEHHUS
MaTeMaTHYECKUX TeOopHuil, (OpMUPOBAHHME MOHUMAHHUSA POJU AKCHUOMATHKU IpU
IIPOBEJICHUH PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAJAETh METOJAaMHU JOKAa3aTeIbCTB W aJITOPUTMOB
pELICHMs, YMEHUSI UX HPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXKIACHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHUX 3a4a4 U 3a/1a4 C IPAKTUYECKUM COAEPKAHNUEM,
dbopMupOBaHHE MPEJICTaBICHUS O HEOOXOJUMOCTU  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCMOMATHKH B MPOBEJACHUT
J€TYKTUBHBIX PACCyKICHUN;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIJIEKTYalbHBIX W  TBOPUYECKHUX
CrOCOOHOCTEM 00yUaroIMXCsl, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIHLCKUX
YMEHHM, KpUTUYHOCTH MBIILICHHS, THTEPECA K U3YUYEHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATILHONW TPAaMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHUSI pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEAIbHBIX KU3HEHHBIX CUTYyalMsIX U MPU U3YUYEHUH JIPYTUX
y4eOHbIX  MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, WCCIEAOBAHMS TOCTPOECHHBIX MOJEIIEH,
MHTEPIPETALUN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp’KaTEIbHBIMU JIMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 «xmaccax sBusaworcs: «lIpsiMble HW  MIOCKOCTU B MPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekTopel U  KOOpAMHATHL B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHEe «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIiIyOJIEHHOM YpOBHE OOy4YeHHUS B
10—-11 knaccax, OTHOCUTCSI KO BCEM COJEpKATENbHBIM JIMHUSAM Y4EOHOro Kypca, a
dbopMHpoBaHUE  JIOTMUECKMX YMEHHMI  pacmpenensieTcss He  TOJIbKO IO
coJIep>KaTeNIbHBIM JIMHUSAM, HO U 10 rojgam oOydenus. Conepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHOil paboueit
POrpaMMBbl, paclpeleEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOMPOCaM O0yYaroIIuecs
oOpalajuch  HEOJHOKpPaTHO. OTO TMO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU MOHSATUSIMHU U HaBBIKAMHU MOCIIEI0OBATEIbHO U MOCTYIATENbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00YyYaroOlUXCs, pacIupsisi U yIriryOouiss
e€, 00pa3yst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUH Ha YIiyOJIEHHOM YPOBHE MO3BOJISET:

co3gatb ycnoBus s guddepeHnuanuu  00ydeHHs, MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MPOTPaMM, OOECHeUnuTh YIIIyOJEHHOE
U3y4YEHHUE T€OMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIIMUXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMaTHUKH C
y4€ToM BbIOOpa Oyayiied mnpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 IpoeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuyenume yueObHOro kypca «l'eomerpusi» Ha yriayOJIEHHOM ypOBHE
orBoautcs 204 yaca: B 10 xiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsmMast, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATUYECKOM IOCTPOCHHH CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIEJICTBUS U3 HUX.

B3anMHOE pacnosioKeHue IMpsAMBIX B IPOCTPAHCTBE: IIE€pECEKaroluecs,
napajuielbHble W CKpellMBaromuecs mnpsMbsle. lIpu3sHaku CKpelmuBarommxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: NapalIelIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, TAPAIIIETBHOCTD IIPAMON
u 1uiockocTtd. IlapanienbHoe W LEHTpallbHOE NPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbIE CBOMCTBA MapajJIENIbHOIO NpOeKTUpoBaHus. M3o00paxkeHue
buryp B mapajyuiesibHONW MPOEKIHMH. YTJbl C COHANPABIECHHBIMU CTOPOHAMHU, YIOJ
MEXAY NPSMBIMH B IPOCTPAaHCTBE. [lapaiienbHOCTh INIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBOWCTBA IapaJlIeJIbHBIX IIJIOCKOCTEH. IIpocreiimue
IPOCTPAHCTBEHHbIE (UTYpPhl Ha TUIOCKOCTH: TETpajap, Napajulesenumnesn,
MMOCTPOCHUE CEUYCHUU.

[lepneHAMKYJISIPHOCTD NPSIMOM U IIJIOCKOCTH: NEPIEHAUKYIISPHBIC IIPSIMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJIEIBHBIE W MEPHECHAMKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU

MEPIIEHAUKYIJISIPHON TJTIOCKOCTH. OpTtoronaisHOE MIPOEKTUPOBAHHUE.
IlepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JIO INIOCKOCTH, PACCTOSHUE
OT MNpSAMOM  J10  IUIOCKOCTH,  TPOeKuusi  (GUTYypbl  HAa  IIJIOCKOCTb.

[leprieHIUKYJISIPHOCTh ~ IUIOCKOCTEW: NPHU3HAK  IEPIECHIUKYJSIPHOCTH — JIBYX
IJIOCKOCTEN. Teopema o TpEX MepHeHIuKyIsIpax.

VYIisl B MPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JABYI'PAHHBIN
YIOJI, JIMHEWHBIN yroJI ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOIPAHHBIE YTJIbI.
CBoiicTBa IUIOCKHX YIJIOB MHOrOrpaHHoro yria. CBoOHCTBa IUIOCKHX U
JBYTPAHHBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpasHHuKHu

Buael MHOrorpaHHukoB, pa3BEpTka MHOrorpansuka. [Ipusma: n-yrosbHas
npu3Ma, npsiMasi ¥ HaKJIOHHAs TPU3MbI, OOKOBasi U MOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapayenenunen, nOpsSMOYrOJIBHBIA — Mapajulesienune], W €ro  CBOWCTBA.
Kparuaiiiue nyTH Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamupa: n-yroinpHas nOUpaMuiaa,
npaBuibHas W yceu€HHass nupamuabl. CBolicTBa péOGep M OOKOBBIX TIpaHel
MIPaBUIBHOW nUpaMuzbl. [IpaBuibHBIE MHOIOTpaHHUKHU: NpaBWIbHAs IpPU3Ma U



MpaBWIbHAS MHPAMUJA, NPABWIbHAS TPEYrOJbHAS MNHUPAMUIA W MPABUIIbHBIN
TeTpa’ap, KyO. IlpeacraBneHue O MpaBUWIBHBIX MHOTOIPAHHUKAX: OKTa3Jp,
JOACKAdIP U UKOCADIP.

BblunciieHne 31€eMEHTOB MHOTOTPAHHUKOB: péOpa, IuaroHaiu, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TIPSIMOU TPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TMPABUIBHOW MHUPaMUJIBI,
TeopeMa O IUIOLIAIN YCEUEHHON MUPaMU/IBL.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTHl CHMMETPUU  MPABUIIBHBIX
MHOTOTPpaHHUKOB. CHUMMETpHsT B IPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajieJenunea, CUMMETPUS MNPABWIbHBIX IPU3M, CHMMETPHUS MPaBUIBHOU
MMAPAMUBI.

BekTopsI H KOOPpAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTHUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUSI C BEKTOpAMU: CIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXCHHUE BEKTOpa Ha
yucino. CBOMCTBA CIOXKEHHSI BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA Ha YHCIIO.
[ToHsaTe KOMIUTaHApHBIE BEKTOpBI. lIpU3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BekTopaM. [IpsiMoyrosibHass  cucrema  KOOpJAMHAT B
npocTtpancTBe. KoopanHaTel Bektopa. CBs3b MEXAy KOOpAWHATaMH BEKTOpa U
KOOpAMHATAMHU TOYEK. YTOJI MeEkay Bekropamu. CKalIpHOE MpPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalenus

[ToHsTHSA: IWIMHAPUYECKAs IOBEPXHOCTh, KOHHWYECKAs IMOBEPXHOCTD,
cepruyeckas IMOBEPXHOCTh, OOpa3yromue IoBepXHOCcTed. Tema BpameHUs:
IWIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHOe pacmosiokeHne
chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Tei
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka muimHApa ¥ KoHyca. CummeTpus cdepbl U
mrapa.

O6béM. OcHOBHbIE CBOiicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJIBHOTO Mapajieyienuieaa 1 cieactsus u3 He€. OO0béM TpsIMOd W
HAKJIOHHOHM TPU3MBI, IWIMHPA, MUPaMHUIbl 1 KoHyca. OO0bEM mapa u mapoBOTO
CETMCHTA.

KomOuHammu TeJl BpalleHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BHMcaHHas B
IWIMHJIpP, OIMCaHHAs OKojo IwmHapa. Ilepeceuenne cdepsl W mapa ¢
wiockocThio. Kacanme mrapa m chepsl 1uiockocThio. [loHSATHE MHOTOTpaHHUKA,



OMMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHHK WM TEJO
BpaICHUS.

[Inomans MOBEPXHOCTH IWJIMHIpA, KOHYyCA, IJIOMaaAb chepbl U e€ 4JacTeil.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIANECH MMOBEPXHOCTEH
nonoOHbeIx Quryp. IlpeobOpazoBanue momodusi, romoTeTusi. PemieHue 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceuyeHnii MHOTOTPAHHUKOB U TEJI BpallleHUs: CEYEHUS [UINHIpA
(mapayiuiennbHO M NEPHEHAMKYJSIPHO OCH), CEYeHHUs KOHyca (MapasuiesibHbIe
OCHOBAHHUIO U TIPOXOAIINE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbl TOCTPOCHUS
CEUEHUM: METOJ CIEI0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEpEeHOCa
CEKYIIEH MIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTtpanctBe. Omnepanuu Haj BekTopamu. BekTopHoe
YMHOXEeHHUE BeKkTOopoB. CBOWCTBa BEKTOPHOIO YyMHOXeHHUA. [IpsMoyroibHas
cucTteMa KoopauHaT B mpoctpancTBe. Koopaunatel Bektopa. Paznoxkenue Bektopa
no Oasucy. KoopauHAaTHO-BEKTOPHBIA METOJl TPH PEIICHHUH TeOMETPUUYECKHUX
3ajay.

J{BMKEeHUs B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[B>keHUsT U paBeHCTBO (uryp.
OO6mme cBoiicTBa JBIWKEHUH. Buabl JBMXKEHUN: TapauieNbHBIA TEPEHOC,
IEHTPAJIbHAsI CUMMETpHUS, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpaxkaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMKU 00YUAIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUUCKOro  OOIIeCTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoIeAyp TPaKJIaHCKOro oOIecTBa (BBIOOpPHI, OMPOCHI W JIPYyTro€), yMEHHue
B3aHUMOJICMCTBOBAaTh C COUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUHU C HX
GyHKIHUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoOTHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUHUCKOM T'PaXKIAaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOIJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHWKH, EHHOCTHOE OTHOIIECHHUE K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHH B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO TMOBEAECHUS, CBSI3AHHOIO C MPAKTUYECKUM
IPUMEHCHUEM JIOCTH)KCHUW HAyKH M JICSATEIbHOCTBIO YYEHOTO, OCO3HAHHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHE YCTOMYMBOTO OYAYIIErO;

4) acTeTMYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAs ACTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, 0OOBEKTOB, 3a/1au, PEIICHUH, PACCyKICHU, BOCIPUUMYUBOCTh
K MaT€MaTUYECKHUM aCIIE€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

S) pusuyeckoe BoCIUTAHHE:

chOpPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAaHUA B
WHTEpecax 3JI0pOBOTO U 0e30MacHOTo 00pas3a *KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U
OTJIbIXa, peryispHas (u3ndecKkass aKTHBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIIBHOM JIEATEIBHOCTBIO;

6) TpynoBoe BocnuTaHue:

FOTOBHOCTh K TPYAYy, OCO3HAHHME ILIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznuuyHbiM  chepaMm  TPOPECCHOHATIBHONW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccudn W peanu3oBbIBATH COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh U CHOCOOHOCTH K  MaTreMaTHM4ecKoMy  OOpa3oBaHUIO U



caM0o00Opa30BaHUI0 HAa TPOTSHKEHWHM BCEH JKM3HHM, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMAaTUYECKOM HANPaBIECHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKONW  KYJIbTYphbl, TOHHMAHHUE BIIUSHUS
COIIMAJIbBHO-2KOHOMHYECKHUX IPOIIECCOB Ha COCTOSIHHUE MPHUPOIHON M COLMATbHOM
Cpepl, 0CO3HaHHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM, OpUeHTAIUS
Ha IIPUMCHECHHE MaTEMAaTHYECKUX 3HAHUN IS penieHus 3agad B 00JacTu
OKpYJ)Karolel cpenpl, IJIAaHUPOBAHUE IIOCTYNIKOB W OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUMN JIJIs1 OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHsI HAyKW U OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOW HayKh Kak cdepbl 4UeToBEeYeCKOW JesATeTbHOCTH, JTaroB €&
pPa3BUTHA M 3HAYUMOCTH JUIsI Pa3BUTHS LMBUJIM3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypOoll KakK CpEJICTBOM TMO3HAHHS MHPA,
FOTOBHOCTh OCYILIECTBJIATh MPOCKTHYID M HCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJVMBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble jornueckue aAecTBUs:

BBISIBJISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIC IMPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, TOHSTHI, OTHOLIEHUH MEXAYy MOHATUIMH, (HOPMYIHUPOBATH
OTpeIeNICHUsI TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS U CPABHEHHUSI, KPUTEPUU TTPOBOAUMOTO aHAJN3a;

BOCIIPUHUMATh,  (HOpMyIMpoBaTh U  NPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPJAUTEIbHBIE U OTPUIIATEIbHBIE, e AMHUYHBIC, YACTHBIC U OOIIHE, YCIIOBHBIC;

BBISIBJISITH MATEMATUUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYUS
B (akrax, JaHHBIX, HAOIOJACHUSIX U YTBEPXKICHUSX, MpeIaratb KpUTEpUH s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JIeJIaTh BBIBOABI C WCHOJIb30BAHWEM 3aKOHOB JIOTHKH, AEAYKTHUBHBIX U
VHJIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIKOUECHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBaTh apryMEHTAIIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BBIOWpATh CMOCO0 pemieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHHUsA, BbIOMpaTh HauOoyiee  MOAXOASAIMK ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarebcKkye 1eMCTBUA:



MCIIOJIb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpMUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBAaHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUeCKOTo 0ObEKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBJICHUSIMU, TTPOLIECCAMH,

CaMOCTOATEIHLHO (OPMYIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJibTaTam
NPOBENEHHOTO  HAOJIIOJICHMS, UCCIEIOBAaHUS, OLICHUBaTh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIECHMUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE Mpoliecca, a TaKKe BbIJIBUTAThH
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBIIBIIATH ACHUIINTH HHPOpPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U I pEUICHUS 3a]1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3JIMYHBIX BUIOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpHUpOBaTh WH(OpMAINIO, MPEICTABISITE €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpaUUueCcKH;

OIICHUBATh HaAEKHOCTD uHbopMaIuu o CaMOCTOSITETILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U POPMYJIMPOBATH CYKJACHHUS B COOTBETCTBUU C YCIOBUAMH U
eI IMHu O6IIICHI/I$I, SICHO, TOYHO, TI'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHI/I$I B
YCTHBIX U IIMCBMCHHBIX TCEKCTaX, AaBaTb ITOACHCHHIA IIO XOI[y peH_IeHI/IH 3aJaydu,
KOMMCHTHPOBATDH HOJ'Iy‘-IeHHHﬁ pGBYJIBTaT;

B XOJIe¢ OOCYXXJICHHS 3a/JiaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMHI,
HpO6JI€MBI, pemaeMoﬁ 3aJa4d, BBICKA3bIBaTh HWACHU, HAILCJICHHBIC Ha IIOUCK
pCI_HCHI/IH, COIIOCTABJISITH CBOU CY)KI[GHI/IH C Cy)KI[eHI/IHMI/I I[pyrI/IX yqaCTHI/IKOB
nuanora, oOHapy>KUBaTh pa3lIMYUe U CXOJACTBO IMO3ULIMH, B KOPPEKTHOH (opme
bopMyJIHPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

npcacTaBIATh pe3yJ'H>TaTLI peuiCcHuA 3aJa4u, SKCIICPUMCHTA, UCCICIOBAHUAA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3a/ad
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:



COCTAaBIIATH IIJIaH, aJITOPUTM PEIIECHHUS 33J1ayH, BRIOUPATh CIIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4€TOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, S)MOLUMOHAJbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENBHON  pedJeKcHuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJAECTh
crioco0aMu CaMOMPOBEPKHU, CAMOKOHTPOJS TMpoIlecca W pe3yibTaTa perieHUs
MaTeMaTUYeCKOM 3a/1auu;

MpEeABUICTh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPHU PEIICHUU 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAHHBIX,
HaWJICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3YyJIbTaTa IEIH U YCIOBUSIM, OOBSCHATD PUUUHBI
JOCTH)KEHUSI WIIM HETOCTHKEHUSI PE3YJIbTATOB JESITEIbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eITeJILHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl MpU pelleHuH Y4YeOHbIX 3a7ad, MNPUHUMATh 1edb COBMECTHOMU
JIeATEeNIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM palOoThl, pacmnpenessiTh
BUJIbI pabOT, JOrOBapuUBaThCS, OOCYXJaTh TPOIIECC M pe3yJbTar padoOThI,
00001aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNMOBBIX Gopmax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh paboOThl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJIEHAMU KOMAaH[bl, OLICHHBATh
KaueCcTBO CBOEr0 BKJAaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca o0y4aronuiics HayIuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelieHny 3a7a4 U MpOBEJACHUN MaTeMaTHYECKUX PACCYKIACHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NPU PEIICHUU
F€OMETPUYECKUX 3a/1a4;

e KJIACCHU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEH B MPOCTPAHCTRE;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSMHU, CBS3aHHBIMU C yrjJaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TIPOCTPAHCTBE, MEXIY MNPSIMOMl U
IJI0OCKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpHU3Ma,
nupamua, NpsSMOYyTOIbHBIN Mapaienenumnes, Kyo);

e KJaccupUIMpPOBATb  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIs
KJ1Iaccu(UKaIuu;

e CBOOOJIHO ONEPUPOBATH  MOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOT'OTPAHHHUKOB IIJIOCKOCTHIO;

e BBINOJIHATH napasuiesibHOE, LEHTPaJIbHOE u OpPTOTOHAIBHOE
NPOEKTHpOBaHUE (UTYp HA IJIOCKOCTh, BBITIOJIHATh W300pakeHUsT PUryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYCHHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMHU, BBIMOJHSIThH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHUTYD:
BUJ| CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
MMpaMK/ia), TEOMETPUUECKUX TEJ C MPUMEHEeHHEM (HOpMYII;

e CBOOOJIHO ONEPUPOBATH MOHSITUSMH: CHMMETPUSI B MPOCTPAHCTBE, LIEHTP,
OChb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
uryper;

e CBOOOJIHO OIEpPUPOBATH MOHSATHUAMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pelmath 3aJa4d Ha JI0KA3aTE€IbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XKJICHUE TE€OMETPUYECKUX BEJIMYHMH, NMPUMEHSISI W3BECTHBIE METOJbI
IPU PELICHUH MATEMAaTUYECKUX 3a7ay MOBBIIIEHHOIO U BBICOKOT'O YPOBHS
CJIOXHOCTH;

e TMPUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPHU PEIICHUHN CTEPEOMETPHUUECKUX 3a/1a4;

e U3BJEKaTh, MPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEJACTABICHHYIO Ha
yepTekax U pUCYHKaXx;

e TMPUMEHATH I[OJYYECHHbIE 3HAHUS HA TNPAKTUKE: CpaBHUBaTh U
aHAJM3UPOBATh PEaJbHbIE CUTyallUH, MPUMEHSATh U3YYEHHBIC MOHSATUS B
npolecce TMOMCKAa  PEHIeHUs  MaTeMaTH4YeCKh  Cc(HOopMyIHpOBaAHHOM
npo0JieMbl, MOJETUPOBATh pealbHbIE CUTyallMd Ha S3BIKE T'€OMETPHH,
MCCJIEeI0BATh MMOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pelarb MPaKTUYECKHE 3a]ayH,
CBSI3aHHBIE C HAX0XKJAECHUEM I€OMETPUUYECKUX BEJIHYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (QyHAAMEHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaroniuiicss Hay4uTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOW U cepuueckord TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
TIOJTyYCHHSI;

OTIepUPOBATh MOHATHUSIMH, CBSI3aHHBIMHU C TEIAMH BPAIICHUS: IIMIHHIPOM,
KOHYyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Teia BpamieHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE ChEephl U TIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI DJICMCHTOB MHOTOTPAaHHUKOB M TEJl BpaIlCHHS,
00BEMBI W TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHWKOB WM TEJ BpAaIlCHHS,
T€OMETPUYECKUX TeJI ¢ TpUMeHeHueM (hopmyi;

CBOOOJTHO OIEPUPOBATH MOHSTHIMU, CBA3aHHBIMH C KOMOMHAITUSIMU TeJ
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIA B chepy H
OMMUCaHHBIA OKOJIO cephl, chepa, BIUCAHHASI B MHOTOIPAHHUK WA TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXIY IUIOIIAIIMH TTOBEPXHOCTEN U 00bEMaMu
II0JTOOHBIX TENT;

n3o0paxaTh u3yyaeMble (UTYpPHI, BBITOJHITH (BBIHOCHBIE) IUIOCKHE
YepTeKU U3 PUCYHKOB NMPOCTBHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPAILICHHUS;

W3BJICKATh, WHTEPHPETUPOBATH W MPeoOpa3oBhIBATh HHGOPMAIHIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YyepTexax U pucyHKax;

CBOOOJ/IHO OMEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTRE;

BBITIOJTHATH OTEpaIlii Ha/l BEKTOPAMH,

3a/1aBaTh IIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
peliaTb reOMeTPUYECKHE 3a/1a4i Ha BBIUYMCICHUE YIJIOB MEXKIY MPSMbIMU
U TUIOCKOCTSIMHU, BBIUHUCIICHHE PACCTOSSHUM OT TOYKM JIO IUIOCKOCTH, B
11€JI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MIPU PEIICHHH;
CBOOOJTHO OMNEPHUPOBATH TOHITHUSIMHU, CBSI3aHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUN;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHMKOB W TeJI BpalICHUS TIpH
napajyieIbHOM — TE€pPEHOCe, UEHTPAIbHOW CHUMMETPHUH, 3€pPKaIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHmsl Mo 100us;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEUCHUS IIJINHIPA
(mapanmienbHO U MEePIIeHIMKYIISIPHO OCH), CEYEHUS KOHYyca (TapajuiebHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPILIUHY ), CEUCHHUS 11apa;
HCIIOJB30BaTh METO/Abl TIOCTPOCHMSI CEUECHHI: METOA CJEJAOB, METO]l
BHYTPEHHETO IPOCKTUPOBAHMSI, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHATh TeoMeTpuueckre (akThl IS PEIICHHUsS] CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararmlliiX HECKOJIBKO IIaroB pEIICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (popMme;

pelars 3ajJadyd Ha JOKa3aTelbCTBO MATEMAaTHYECKHX OTHOLICHUH U
HAaXO0X/JICHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUECKHX 3a/1aY;

MPUMEHATh  TOJYYEHHbIE  3HAHWA  HA  MPAKTHKE:  CpPAaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATH PEAIIbHBIE CUTYAIUU, IPUMEHSITh NU3YUYCHHBIE
MOHSATHUSA, TEOPEMBbI, CBOMCTBA B MPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecKu  CHOPMYJIUPOBAHHOW  TPOOJIEMBI,  MOJEIUPOBATH
peajbpHbIE CHUTYallMM Ha S3bIKE T'€OMETPHUH, HCCIEIOBATH IMOCTPOCHHBIC
MOJIEJIA C WCHOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHH UM TEOPEM,
ammapara anreOpbl, peuaTh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HAXO0XJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh MpEeACTaBICHUs] 00 OCHOBHBIX dTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne HanMmeHnoBaHue pa3jeiioB U TeM (mudposrie)
n/n NPOrpaMMmblI Bcero Konrponbneie  Ipaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI

BBenenue B crepeoMeTputo 23 1

B3anMHOe pacnioniokeHue NpsMbIX B 6 |

HPOCTPAHCTBE

[TapanienbHOCTb MPSMBIX U IJIOCKOCTEHN B g

IIPOCTPAHCTBE

[lepnieHIUKYISIPHOCTD NPSAMBIX U ’5

IJIOCKOCTEN B POCTPAHCTBE

VYrael ¥ paccTosiHUA 16 1

MHoOrorpaHHuku 7 1

BexkTopsl B IpOCTpaHCTBE 12

HOBTOPGHI/IG, 00o00111eHNe U CUCTeMaTH3aIus 5 )

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE

No 11/ HanmenoBanue pa3iesioB u TeM Komrrpoapmeie  Tpaktuseckue (uudgpossbIe)

NpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI pecypesr

AHanuTu4eckas TeoMeTpus 15 1

[ToBTOpeHwme, 0606HIGHI:IC u 15 |

CUCTeMaTH3alusl 3HAaHUH

OO6BEM MHOrOrpaHHUKa 17 1

Tena BpaieHus 24 1

[Tomanu moBepXHOCTU U 0OBEMBI 9 |

KPYTJIBIX TEJ

JIBmkeHus 5 1

[ToBTOpEHME, 0606H_IGHI:IG u 17 )

CHUCTEMaTH3aIlis 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0



HNOYPOYHOE INTAHUPOBAHHUE

10 KJIACC

Ne

o/ Tema ypoxka

KoanuyecTBo 4acos

Bcero

KonTtpoibHble
padoThbI

Hara DJIeKTpPOHHbIe U (ppoBbIE

IIpakTH4eckune
u3yuyeHHs1 o0pa3oBaTe/bHbIE PeCypChl

padoThbI

OcHoBHbIE TIpaBUiIa
n300paKeHHs HA PUCYHKE
TUTOCKOCTH, TTapajlIeTbHBIX
MPSAMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

[TonsTHA cTepeomeTpun:
TOYKa, IpsiMasi, IJIOCKOCTb,
pocTpancTBO. OCHOBHBIE
IpaBuiIa N300pakeHus Ha
PHUCYHKE IIJIOCKOCTH,
NapajuIeIbHBIX IPSIMbIX
(OTpe3KoB), cepearHbI
OTpe3Ka

[lonsiTuA: nepecekarouecs
TJIOCKOCTH,
MepeCceKaroIIMecs npsmas u
MJIOCKOCTH;
MOJIYTIPOCTPAHCTBO

[TonsiTHst: mepecekaronuecs
IJIOCKOCTH,
nepeceKaroIuecs npsmast u
IJIOCKOCT;
MOJTYTIPOCTPAHCTBO

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10
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MHoOrOorpaHHuKH,
M300pakeHHe MPOCTEHIINX
MIPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 0OBEKTOB

MHOTrOrpaHHHKH,
M300pakeHHe MPOCTENIINX
MIPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U
NIepBbIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
NepBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CIIEICTBUS U3 HUX.
CriocoObI 3a1aHust TPSIMBIX
Y TJIOCKOCTEN B
IIPOCTPAHCTBE.
O0603HaueHUs NMPSAMBIX U
IJIOCKOCTEMN

N3o0paxeHne cedeHuit
MUPAMHUJIBI, KyOa U IPU3MBIL,
KOTOPBIE MTPOXOIAT Yepe3 UX
pé6pa. Nzobpaxenue
nepeceyeHus MOTyYeHHBIX
MJIOCKOCTEM.
PackpamBanue
MMOCTPOCHHBIX CEUCHUN
pa3HBIMH [IBETAMHU

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

11

N3o0pakenne ceueHuit

https://lesson.edu.ru/902.3/10?class=10




MMpaMUIbl, Ky0a U IPU3MBI,
KOTOpbIE IPOXOJST YEPE3 UX
pé6pa. UzobpakeHue
[IEpPECEUEHUS MOITYYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMH LIBETaMU

12

13

14

15

N3o0pakeHune ceueHmin
MUPAMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJAT YEPE3 UX
péo6pa. Nzobpaxenue
nepeceyeHus! MoIyYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MTOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMH

N3o0pakeHue ceueHuit
MUPAMHUIBI, KyOa U IPU3MBI,
KOTOpBIE MTPOXOIAT Yepe3 UxX
pEbpa. N3o0pakenue
nepeceyeHus MOTyYeHHBIX
IJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUM
Pa3HBIMU [IBETAMH

Meton cnenoB i
MMOCTPOECHUS CEUCHUI

Meton cnenoB A

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10



16

17

MOCTPOEHUS CEUCHUM.
CBoiicTBa nepeceueHuit
MPSAMBIX U TJIOCKOCTEH

Meron cnenoB mis
MOCTPOEHUS CEUCHUH.
CaoiicTBa niepeceyeHuit
MPSAMBIX U TJIOCKOCTEH

[ToctpoeHue ceueHuii B
nupamuzie, Kyoe mno tpém
TOYKaM Ha pEOpax.
Co3nague BEIHOCHBIX
YepTeKel U 3aMKCh 111aroB
MOCTPOCHUS

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

18

19

20

[Toctpoenue ceuenuii B
nupamuje, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3znianue BBIHOCHBIX
YEPTEKEN U 3aIUCh LIaroB
MOCTPOEHUS

[Toctpoenue ceuenuii B
nupamuje, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nianre BBIHOCHBIX
YepTeKEH U 3alKCh 11aroB
MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamuse, Kyoe rno Tpém
TOYKaM Ha péOpax.
Co3znianre BBIHOCHBIX

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10



21

22

YEepTEKEH U 3alKCh 11aroB
IIOCTPOCHHUS

IToBTOpEHME NITAHUMETPUU:
Teopema o
MIPOMOPLUOHATIBHBIX
otpeskax. [lomooue
TPEYTOJIbHUKOB

IloBTOpEHME INTAHUMETPUU:
Teopema Menenas. Pacuerst
B CEYECHHAX Ha BHIHOCHBIX
yepTexax. Mctopus
Pa3BUTHS TUIAHUMETPHUH U
CTEpPEOMETPUU

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

23

KonTponbhas pabota
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

https://lesson.edu.ru/902.3/10?class=10

24

25

B3anmuoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBaromyecs rnpsiMble.
[Ipusznaku
CKPEILMBAIOIIUXCS IPSMBIX.
[TapanienbHbie MpsiMbIE B
IIPOCTPAHCTBE

Teopema o cyniecTBOBaHUHU
Y €IMHCTBEHHOCTH TIPSIMOI
napasjieabHON JaHHOU
IIPSAMOM, POXOJALIEN Yepes
TOYKY MPOCTPAHCTBA U HE
JIeKale Ha TaHHOM

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10



26

27

28

29

30

npsamMoit. Jlemma o
HepeceyeHH MapaieNbHbIX
HPSMBIX INIOCKOCTBIO

[TapamiensHOCTB Tpex
npsAMbIX. Teopema o Tpéx
napajajiCJIbHbBIX NPAMBIX.
Teopema o
CKPEILMBAOIINXCS TPSMBIX

[TapamensHoe
MIPOEKTHPOBAHHUE.
OCHOBHEBIE CBOIICTBA
napauiensHOTO
MIPOCKTUPOBAHUSI.
N300paxxeHne pa3HbIX
buryp B mapajieIbHON
MIPOEKIINU

[leHTpanbpHas IPOSKITHSI.
VY01 ¢ COHaINpaBIIEHHBIMU
CTOPOHaMU. YTOII MEXAY
PSIMBIMU

3agaun Ha JOKa3aTeIbCTBO U
HCCIIeJOBAaHNE, CBSI3aHHBIC C
pacnoiIoKeHHeM MPSMBIX B
IPOCTPAHCTBE

[TonsTHA: TapaIeTbHOCTh
IIPSIMOM U TUIOCKOCTH B
npoctpascTse. [Ipusnak
[apaJUIEIbHOCTH NPSMOU U
miockocTH. CBolicTBa

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10



31

32

[TapaJUIEIbHOCTH NMPSAMOU U
IUIOCKOCTH

I'eomeTpuyeckue 3a1aun Ha
BBIYUCIICHHUE U
JTIOKa3aTeNIbCTBO, CBSI3aHHBIE
C apaJICIbHOCTBIO TPSIMBIX
1 TJIOCKOCTEN B
MIPOCTPAHCTBE

[ToctpoeHue ceuenus,
IIPOXOJSIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YepTeke U
MapaJyIENbHOTO IPYTOn
npsiMoit. Pacy€r oTHoImIeHUMH

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

33

34

35

[TapamensHas npoexkuus,
MpUMEHEHHUE JJIsi
MMOCTPOEHUS CeUeHUH KyOa 1
napajuieNenumnena.
CaoiicTBa napasuienenumneia
U TIPU3MBI

[TapannenbHbIE MIIIOCKOCTH.
[Tpu3Haku napamieaTbHOCTH
JIBYX IJIOCKOCTEH

Teopema 0 napamuieIbHOCTH
Y €JUHCTBEHHOCTHU
MJIOCKOCTH, MPOXOISIIEH
4yepe3 TOUKY, He
MPUHAAJIEKALTYIO JAaHHOU
TJIOCKOCTH U CIIEJCTBUS U3
Hee

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10



36

37

38

39

40

41

CpoiicTBa napamieabHbIX
IUIOCKOCTEH: O
MapasieIbHOCTH MPSMBIX
IepEeCEeUCHUs IIpU
MIEPECEUCHHUH JABYX
napajuieIbHbIX MIIOCKOCTEH
TpeTben

CBoiicTBa napamiebHbIX
IUIOCKOCTEH: 00 0Tpe3Kax
napajuieJIbHbIX MPSMBIX,
3aKIIFOUEHHBIX MEXKIY
napauieIbHBIMU
MJIOCKOCTSIMU; O
MEePECEUCHUH TIPSIMOU C
JIByMs MapajyieIbHbIMU
TUIOCKOCTSIMU

IToBTOpEHME: TEOpEMA
[Tudaropa Ha mrockocTu

IToBTOpEHME:
TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

CaoiicTBa Ky0a 1
IPSMOYTOJIBHOTO
napaienenuneaa
Beruncienue aimmH 0Tpe3KoB
B Ky0Oe U MpsIMOYTOJIbHOM
napaJulesenurnese

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

42

[lepnenauKyISIPHOCTH

https://lesson.edu.ru/902.3/10?class=10




43

44

45

46

47

48

IIPSAMOM U INIOCKOCTH.
[Ipuznak
MEPIEHANKYISIPHOCTH
MIPSAMOM U INIOCKOCTH

[lepneHAUKYISPHOCTH
MIPSAIMOM U ITNIOCKOCTH.
[Tpusnak
NEPIEHANKYISAPHOCTH
IPSIMOY U TUIOCKOCTH

Teopema o CyliecTBOBaHUU
Y €JMHCTBEHHOCTH IPSIMO,
MIPOXOJAIIEH YePe3 TOUKY
MIPOCTPAHCTBA U
NEPIEHAUKYIISIPHON K
IJIOCKOCTH

[Inockoctu
MEePHEHANKYJISIPHBIE UM
MpsIMbIE B MHOTOI'PAaHHHUKAX

IInockoctu n
MEPIEHANKYJISIPHBIE UM
MPsIMbIE B MHOTOI'PaHHHUKAX
Ilepnenpuxymnsap u
HaknoHHas. [loctpoenue
MEPIEHANKYIISIPA U3 TOUKH
Ha MPAMYIO
Ilepnenpuxymnsap u
HaknoHHas. [loctpoeHue
MEPIEHANKYIISIPA U3 TOUKH
Ha MPAMYIO

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10




49

50

51

52

53

54

55

56

Teopema o Tpéx
NepIeHIuKyIsIpax (mpsmast
u oOpartHas)

Teopema o Tpéx
NepHeHANKYIsIpax (Tpsimast
u oOpartHas)

Yron mexny
CKpEIIMBAIOIINMHUCS
PSIMBIMU

[Touck neprneH UKy PHBIX
HpHMLIX C IIOMOIIIBIO
MEPIEHANKYJISIPHBIX
IJIOCKOCTEH

OproronansHoe
IIPOEKTHPOBAHNE

[Toctpoenue ceuenunii kyoa,
MIPU3MBI, TPABUILHOU
MIUPAMUJIBI C TOMOLIBIO
OpPTOTOHATILHOM MPOEKIINH

[Toctpoenue ceuenuii kyoa,
MPU3MBI, IPABUIILHOU
nmupaMuJbl C IOMOIIBIO
OpPTOTOHATILHOM MPOEKIINH

CuMMeTpust B IPOCTPAHCTBE
OTHOCHUTEJIBHO IMJIOCKOCTH.
[ImockocTn cuMMeTpuil B
MHOTOI'paHHHKaX

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

57

[TpuznHax

https://lesson.edu.ru/902.3/10?class=10



58

59

60

61

MIEPIEHANKYISIPHOCTH
IIPSAMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPHUH

IIpaBunbpHbIE
MHOTOrpaHHUKH. Pacuér
pacCTOSAHUI OT TOYKH 10
IUIOCKOCTH

IIpaBunbpHbIE
MHOTOrpaHHUKHU. Pacuér
pacCTOSAHUI OT TOYKH J0
IUIOCKOCTH

Crioco0sbl OIyCTUTh
NEPIEHUKYJISPBI:
CUMMETpHUS, CIIBUT TOUYKH IO
napajieIbHON IPSMOn
CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE
paccTosHui

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

62

KonrtponbHas pabora
"B3aumHO€ pacronoxeHue
IIPSAAMBIX U IIJIOCKOCTEHN B
npocTpaHcTae”

https://lesson.edu.ru/902.3/10?class=10

63

64

IToBTOpEHME: Yyron Mexay
IIPSIMBIMHU Ha IJIOCKOCTH,
TPUTOHOMETPHSI B
IIPOU3BOJIBHOM
TPEYTOJIbHUKE, TEOpEMA
KOCHUHYCOB

IToBTOpEHME: Yyron MexXIy

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10



65

66

67

68

69

70

CKpCIIMBAIOIIMMHUCAH
MIPpsAMBIMHU B IIPOCTPAHCTBEC

['eomeTpuueckue MeToabl
BBIYHMCIICHUS YIJIA MEXKY
psIMBIMU B
MHOT'OI'PAaHHHUKAX
JIByrpaHHBIN yroil.
CBOMCTBO JTMHEIHBIX YIJIOB
JIBYTPaHHOIO yrIJia

[TepnienauKyIsipHBIE
miockoctH. CBOMCTBa
B3aUMHO
MEPIEHANKYJIIPHBIX
IIOCKOCTEH

IIpuzHax
NEPIEHANKYJISIPHOCTH
IJIOCKOCTEM; TEOpeEMaA O
IIPSIMOM TIEPECEUEHHUS IBYX
IUIOCKOCTER
HEPIECHIUKYIJISIPHBIX
TPEThEN MIOCKOCTU

IIpssMOyTONBbHBIN
napajuiesenumnes; Kyo;
M3MEpEeHMs], CBOMCTBA
MIPSIMOYTOJIBHOTO
napasuieNenumnena
Teopema o guaroHainu

MPSIMOYTOJIBHOTO
napajuiesienumnena u

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10




71

72

73

74

75

76

CJIEACTBHE U3 HEE

CrepeomeTpuyeckue u
MMPUKJIAAHBIC 3a/1a4H,
CBA3aHHBIC CO B3aUMHbBIM
PacCIIOJIOKECHHUEM TIPAMBIX U
IUIOCKOCTH

IToBTOpEHMUE:
CKpELIMBAIOIINECS NPSAMBIE,
napajiCJIbHBIC IIJIOCKOCTHU B
CTaHAAapTHBIX
MHOTOTpaHHHMKaX

[Tapa mapannenbHbIX
IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS TTPSMBIX,
PACCTOSTHUE MEXTY
CKPENTUBAIOIIUMHUCS
MPSMBIMU B TIPOCTHIX
CUTYaLIMIX

PaccrossHue oT TOYKH 10
IJIOCKOCTH, PACCTOSTHUE OT
MIPSAMO¥A J10 TUIOCKOCTH

Beruncnenue paccrossHuN
MEXKIYy CKPEIIUBAOIIUMUCS
IPSIMBIMU C IIOMOILBIO
MEPIEHANKYISIPHON
IUIOCKOCTH

Tpéxrpannsiii yrod,
HEPAaBEHCTBA IS
TPEXTPaHHBIX YTJIOB.

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10




77

78

79

80

81

82

83

84

85

Teopema I[Tudaropa,
TEOPEMbI KOCHHYCOB U
CHHYCOB JIJIsl TPEXTPAHHOTO
yria

DeMeHThI chepruyecKoit
reOMETPUHU: T'€0JIe3NYECKUE
JIMHUU Ha 3emiie

Kontponbnas padota "Yribl
U pacCTOSIHUS"

CucreMaTu3anus 3HaHUHI
"MHOrorpaHHMK H €ro
3JIEMEHTHI"

[Tupamuna. Buasl nupamu.
[IpaBunbHas nupamuaa

[Tpusma. [Ipsamas u
HAaKJIOHHAas IMPU3MBI.
[IpaBunbHas npuzma

[IpsiMoit napayenenunen,
IIPSIMOYTOJIHBIN
napajuiesenunesn, Kyo

Brlnykiibie MHOTOTpaHHUKH.
Teopema Dinepa

Brinykiible MHOTOTPaHHUKH.
Teopema Dinepa.
[IpaBunbHbIE U
MOJTYIpaBUIIbHbIE
MHOT'OTPaHHUKHU

KonrponbHas padora

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10




86

87

"MHororpaHHuku"

[TonsTne BekTOpa Ha
IJIOCKOCTH U B
IIPOCTPAHCTBE

CymMma BEKTOpOB

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

88
89

90

91

92

93

94

95

PazHocth BEKTOpPOB
[IpaBuno napannenenumnena

YMHOKEHHE BEKTOpa Ha
YHCIIO

Paznoxxenue Bexropa 1o
0a3ucy TpEéx BEKTOPOB, HE
JIeXKaIuXx B OMHOU
TIJIOCKOCTH

CkansipHO€ IpOn3BEIEHUE
Brriuucnenue yria mexuay
BEKTOPAaMH B IPOCTPAHCTBE
[Ipocreiimne 3amauu ¢
BEKTOpaMH

[Ipocrenimume 3agauu ¢
BEKTOpaMHU

https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

96

[Ipocreiimue 3agaum ¢
BEKTOpaMH

https://lesson.edu.ru/902.3/10?class=10

97

98

[Ipocreiimue 3agaum ¢
BEKTOpaMHU

O06006111eHIE U
cUcTeEMAaTH3alug 3HAaHUN

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

99

O060011EeH e U
CHCTEMAaTH3aLUs 3HAHUI

https://lesson.edu.ru/902.3/10?class=10



HtoroBas KOHTpOJIbHAS https://lesson.edu.ru/902.3/10?class=10

100 1 1
pabora
101 Hrtorosas koHTpoOJIbHAS | | https://lesson.edu.ru/902.3/10?class=10
pabota
102 O060011EeH1E U ) i https://lesson.edu.ru/902.3/10?class=10
cucTeMaTu3alus 3HaHUN
OBIIEE KOJIMYECTBO YACOB 102 6 0

I10 ITIPOIT'PAMME



11 KIIACC

Ne

n/n

Tema ypoka

IToBTOpEHME TEMBI
"Koopaunatsl BekTOpa Ha
TJIOCKOCTH U B
npocTpaHcTse"

[ToBTOpEHNE TEMBI
"CkansipHO€ MPOU3BEICHHE
BEKTOPOB"

IToBTOpEHMNE TEMBI
"Bblunicienue yria Mexmy
BEKTOPAMHU B
npocTpaHcTse”

[ToBTOpEHHE TEMBI
"YpaBHeHHE IPSIMOH,
MPOXOIAIIEH Yepe3 ABe
TOYKHU"

VYpaBHEHUE IIIIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

VY paBHEHHE II0CKOCTH,
HOpMallb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JIuneliHbIC HEPABEHCTBA,

KoanuyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThbI

IIpakTHyeckue
padoThbI

JlaTa
U3yYeHUs

DJIeKTPOHHBIEe U (ppoBbIE
o0pa3oBaTe/bHbIE pecypchl

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11



10

11

12

13

14

15

16

JIMHENHOE
MIpOrpaMMHpPOBaHUE

JInneliHbIe HEPABEHCTBA,
JUHEHHOE
IIpOrpaMMHUpPOBaHUE

AHaJIUTHYECKNE METO/BI
pacdéra yriia Mexay
IpSIMBIMU B
MHOT'OI'PAaHHHMKAX

AHaJIUTHYECKNE METO/IBI
pacdéra yriia Mexay
IJIOCKOCTSIMU B
MHOT'OI'PAaHHHUKAX

dopmyia pacCTOSAHUS OT
TOYKH JI0 IJIOCKOCTHU B
KOOpAMHATax

Haxoxnenue paccrossHuit
OT TOYKH JI0 IJIOCKOCTH B
KyOe

Haxoxenne pacctossHui
OT TOYKH JI0 INIOCKOCTH B
MIPaBUJILHON TUPAMUJIE

KonTponbhas pabota
"AHanuTuyeckas
reomeTpus”

CeueHns MHOT'OTPaHHUKOB:

CTaHJIapTHbIE
MHOTOTPAHHUKH

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11



17

18

19

20

21

22

23

24

CeucHus MHOI'OIrpaHHUKOB!

METOJI CIIEI0B

CeueHust MHOTOIPaHHUKOB:

CTaHI[apTHI)IG IIJIOCKOCTH,
nepecequI/m HpﬂMI)IX )41
IJIOCKOCTEN

[TapamienbHble IpSIMBIE U
IUIOCKOCTH: ITapaJlleIbHbIE
CEYCHUS

ITapannensHble IpsMBbIE U
IIJIOCKOCTH: Pacy€T
OTHOLIEHUH

[TapannenbHble MpsMbIE U
MJIOCKOCTH: YIJIBI MEXIY
CKpEIIMBAIOIIUMHUCS
PSIMBIMU

[TepnienauKynsipHBIE
IPSIMBIE U TUIOCKOCTH:
CTaHJIapPTHBIE MapBI
NEPIEHIUKYISIPHBIX
IIJIOCKOCTEN U NMPSAMBIX,
CUMMETPUU
MHOTOTPaHHUKOB

IlepnenqukynspHsie
IIPSAMBIE U INIOCKOCTHU:
TeOpeMa O TPexX
MEPIEHANKYIISIPAX
IlepnenqukynspHsle
MIPSAMBIE U INIOCKOCTHU:

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11



25

26

27

28

29

30

31

BBIYMCIICHUS JJINH B
MHOI'OI'paHHHUKax

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIbHUKOB,
(bOopMyITBI IS TUTOTIAICH,
COOOpakeHUsI TTOT00MSI
[ToBTOpEHME: TIOIAAN
MHOTOYTOJIbHUKOB,
(bopMyIIBI 1715 TUTOIIAEH,
COOOpaKeHUsI TTOT00MST
[ToBTOpEHME: TIOIAAN
MHOTOYTOJILHUKOB,
(bOopMyJIIBI IS TUTOTIAIEH,
COOOpaKeHHsI TIOTOOMSI
[Tmomanu ceuenui
MHOT'OTPAaHHUKOB: IJIOIAIN
IIOBEPXHOCTEH, Pa3pe3aHus
Ha YacTH, COOOpakeHus

o 00us

IInomanu ceuenuit
MHOTOTPAaHHUKOB: ILJIOIIA N
MMOBEPXHOCTEHN, pa3pe3aHus
Ha YacTH, COOOpakeHus
nmonoous

KonTponbnas pabota
"[ToBTOpeHue:
MHOTOTPAaHHUKHU, CEYCHUS

MHOTOTPaHHUKOB"

0O0BéM Tera. O0beM

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11



32

33

34

35

36

37

38

39

IIPSAIMOYTOJIBHOTO
napajuienenumnena

3amaun 00 yABOEHUH Ky0a,
0 KBajgparype Kyoa; o
TPHUCEKIIUH yTIIa
Crepeomerpuyeckue
3aJlauu, CBA3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJieNenumneaa

[Tpuknagabie 3aga4m,
CBSI3aHHBIE C BBIUMCIIEHUEM
00BbEMa NMPSMOYTOJIBLHOTO
napaJuleenuneaa

OO0BEM MpsIMOI TPU3MBI

CrepeomeTpuieckne
3aJ1auM, CBA3aHHbIE C
BBIUHCIICHHEM 00BEMOB
IIPSAMOM IPU3MBI

[Ipuknagneie 3agauu,
CBSI3aHHBIE C 00BEMOM
NPAMOU MPHU3MBbI

Brruucnenune o0bEMOB eI ¢
TIOMOIIBIO ONIPEAEITIEHHOTO
uHTerpana. OobpEmM
HAKJIOHHOM NPU3MBI
Brruncnenme o0bEMOB Tel ¢
MMOMOUIBIO ONPEIETIEHHOTO
uHTerpana. OobpEm

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11



40

41

42

43

44

45

IMUupaMuJabl

dopmyna o0bEMa
nupaMuel. OTHOLIEHUE

00BEMOB MUPAMHUJT C OOIIIHM

yIJoM

dopmyna o0bEMa
nupaMuel. OTHOLIEHUE

00BEMOB MUPAMHUJT C OOIITHM

yIJIOM

CrepeoMeTpHUYECKUE
3aJa4d, CBA3aHHEIE C
00BEMaMU HaKITOHHOM
MIPU3MBI

CrepeomeTrpuueckue
3aj1a4M, CBSI3aHHBIE C
00bEMaMU MUPAMU/IBI

[Ipuknagneie 3a1a4u MO
teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI

[IpuknagHeie 3a1a4u MO
teme "OOBEMEI TET",
CBsI3aHHBIE C 00BEMOM
MTUPAMHUIBI

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

46

[Ipumenenue o0BEMOB.
Brruncnenue pacctosiHust
JI0 TJIOCKOCTHU

https://lesson.edu.ru/902.3/11?class=11

47

KonTponbhas pabota

https://lesson.edu.ru/902.3/11?class=11



48

49

50

51

52

53

54

55

"O6bEM MHOTOrpaHHUKA"

[MunuHapuaeckas
MOBEPXHOCTh, 00pa3yoIIne
UWIAHIPUYECKON
MMOBEPXHOCTH

Humunaap. [psamoit
KpyTrOBOW LIUITUHJP.
[Inomane moBEpXHOCTH
LHWIMHpa

KoHnueckast moBepXHOCTb,
o0pa3yroIire KOHUIeCKOU
nosepxHoctu. Konyc

Cedenue KoHyca
MJIOCKOCTBIO, TapaJIIeIbHOM
MJIOCKOCTH OCHOBAHUS

VY ceu€HHBIN KOHYC.
N3o0pakeHne KOHYCOB H
YCEUEHHBIX KOHYCOB

[Tnomanp 6okoBOM
MMOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYyCa

[Tnomanp GokoBoOM
MMOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYCa

CrepeomeTprueckue 3a1a4u
Ha JI0KA3aTeJIbCTBO U
BBIYUCJICHUC, ITIOCTPOCHUEM
CEYEHU IWIMHAPA, KOHYyCa

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11



56

57

58

59

CrepeomeTpruecKkue 3a1adu
HAa JI0Ka3aTeIbCTBO U
BBIYHCIICHHE, TOCTPOCHUEM
CEYEeHMI LIWINH]Ipa, KOHYCca
[Ipuknagneie 3aga4u,
CBSI3aHHBIE C IIMJIUHIPOM

[Ipuknagneie 3agauu,
CBSI3aHHBIE C [IWIMHIPOM

Codepa u map

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

60

61

62

63

64

[Tepeceuenue chepsl u
Irapa ¢ TIOCKOCTBIO.
Kacanue mapa u chepsr
IUIOCKOCTBIO. By n
n300pakeHue napa

[Tepeceuenue chepsl u
1rapa ¢ TIOCKOCTBIO.
Kacanwue mapa u cdepsr
TUIOCKOCTHIO. By u
n300pakeHue napa

VYpaBuenue chepsl.
[Tnomane cheprr u e€
yacTeu

Cummerpust chepsl 1 mapa

CrepeomeTpuueckue 3a1a4u
Ha J0Ka3aTeIbCTBO U
BBIUNCIICHHE, CBA3aHHBIE CO
cdepoit u mapowm,
MMOCTPOEHUEM MX CEUCHUH

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11



65

66

67

68

69

70

71

72

73

IIJIOCKOCTBIO

CrepeomeTprueckue 3a1a4u
Ha JI0Ka3aTeIbCTBO U
BBIYMCIICHUC, CBA3aHHBIC CO
cdepoil u mapom,
MMOCTPOEHUEM MX CEUCHHI
MJIOCKOCTBIO

[Ipuknagneie 3agauu,
CBSI3aHHBIE cO cepoit u
mapom

ITIoBTOpEHME: OKPYKHOCTD
Ha IJIOCKOCTH, BEIYMCICHHS
B OKpPY>KHOCTH,
CTaHAapTHBIE TIOI00MS

Pa3znuunsie koMOUHAIIAN
TEJ BpalleHUs U
MHOTOI'PAaHHUKOB

3anauu o teme "Tena u
MOBEPXHOCTHU BpalieHus"
3anaun o teme "Tena u
MOBEPXHOCTHU BpalieHus"
Konrponbnas pabora "Tena
Y TIOBEPXHOCTH BpaLLICHUS"
O06bém nmnunapa. Teopema
00 00BEME MPSIMOTO
UIHH]IpA

Brruncnenme o6b€MOB Tel ¢
MIOMOUIBIO ONPEAETEHHOTO

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11




74

75

76

unTerpaia. O6bEM KoHyca

[Tnomanu 60KOBOH H
MOJHOM NOBEPXHOCTHU
KOHycCa

CrepeomeTrpuueckue
3a7a41, CBA3aHHEIE C
BBIYHCIEHHEM 00HLEMOB
UWJIUHAPA, KOHyCa
[Tpuknanueie 3a1a4u M0
TeMme "OOBEMBI U IUIOAIN
noBepxHocTen Ten"

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

71

O0BEM mapa u I1apoBOTro
cekropa. Teopema 00
00Béme mapa. [lnomans
cdepsl.
CrepeomeTpuueckue
3aJlaud, CBS3aHHBIC C
BBIUHCIICHHEM 00BEMOB
apa, mapoBOTro CeTMEHTa
U IIAPOBOTO CEKTOPa

https://lesson.edu.ru/902.3/11?class=11

78

79

[IpukiagHeie 3aga4u 110
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM MIapa
U TUIOMAAbI0 cephl.
CooOTHOIIEHUSI MEXKTY
TJIOMIAIMHU TTOBEPXHOCTEN
1 00bEMaMHM MTOJJOOHBIX TEIT

IToxoOusble Tena B
npoctpaHcTBe. M3MeHnenue

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11




80

81

o0BéMa pu o 1001 H.
CrepeomeTrpuueckue
3aJ1auM, CBS3aHHBIE C
BBIYHCIICHHEM 00BEMOB Tell
Y IUIOIAIEN TOBEPXHOCTEN

KonTponbhas pabota
"ILnomaay moBepXHOCTH U
00BEMBI KPYTJIBIX TE"

JIBMKEHUS POCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (huryp. O0mHme
CBOMCTBA JBUKCHUM

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

82

Bunn nBukeHuit:
NapajuIeIbHBIN IEPEHOC,
LIEHTpaJIbHAsi CAMMETPHS,
3epKajJbHasi CHAMMETPHS,
MIOBOPOT BOKPYT MPSIMOI

https://lesson.edu.ru/902.3/11?class=11

83

84

[IpeobpazoBanus mopo0usl.
[Ipsimas u cepa Ditnepa
['eomeTpuueckue 3a1auu Ha
MPUMCHCHUC NBHUKCHUA

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

85

86

KonTponbhas pabota
"BekTopsbl B mpocTpaHcTBe"

O6o0maroiee MOBTOPEHNE
11 moHsTHIA 1 METOIOB
Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3allHs
3HaHuii: "[lapannenbHOCTh
MPSIMBIX U MJIOCKOCTEH B

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11



87

88

npoctpaHcTae”

O6o0miaromiee MOBTOPEHUE
11 nousiTUii 1 METOIOB
Kypca reometpun 1011
KJIACCOB, CUCTeMAaTHU3aIHs
3HaHui: "BekTopsl B
npocTpaHcTse"

Oo6o0miaromee MOBTOPEHUE
11 nonaTuii u MeTOA0B
Kypca reomerpun 1011
KJIaCCOB, CUCTEMATU3aLU
3HaHui: "BekTopsl B
npocTpaHcTBe"

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

89

90

91

O6o0maroiiee MOBTOPEHNE
11 moOHATUNA 1 METOZIOB
Kypca reometrpun 10-11
KJIaCCOB, CUCTEMATH3ALINS
3Hanuii: "O0bemM
MHOTOTpaHHHKaA"

O6o0maroiee MOBTOPEHUE
11 mOHATUHA K METOIOB
Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUS
3Hanui: "O0BeM
MHOTOTrpaHHHKaA"

O6o0mraromee MOBTOPEHHE
11 TOHATHI U METOIOB
Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3AIIN

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11



92

93

3Hanuil: "[lnomanu
MOBEPXHOCTU U 00BEMBI
Kpyribix Ten"

Oo6o0miaromee MOBTOPEHUE
11 noHsATUI ¥ METOJIOB
Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMATU3aLU
sHauui: "Ilnomaan
MOBEPXHOCTU U 00BEMBI
KpYyIJIbIX Ted"

HrtoroBast KOHTpOJIbHAsS
pabota

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

94

95

96

Htorosas KOHTpOJIbHAsS
pabora

[ToBTOpeHme, 006001IIeHUE 1
cUCTEMaTH3allusl 3HAHUH

Uctopus pazsutus
CTEpPEOMETPUU KaK HAYKH U
€€ poib B pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUM

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

97

98

Hcropus pa3Butus
CTEpPEOMETPHUH KaK HAyKH U
€€ poiib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX
1 KOMIIbIOTEPHBIX
TEXHOJIOTUM

Hctopus pa3BuTus

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11



99

100

101

102

CTEPEOMETPUHU KaK HAYKHU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOT I

Hcropus pa3sutus
CTEpEOMETPHUH KaK HAyKH U
€€ poib B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

HcTopus pa3BuTHs
CTEpEOMETPHUH KaK HAyKH U
€€ poiib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropus passutus
CTEpEOMETPHUH KaK HAyKH U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3sutus
CTEpPEOMETPHUH KaK HAyKH U
€€ poJIb B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUM

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11



OBIIEE KOJIMYECTBO YACOB

102
I10 ITIPOT'PAMME






IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KJTACC

Kon
NMpoBepPsieMoro
pe3yJabTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOW NMPOrPaMMBbI CpeiHero o01ero odpa3soBanus

I'eomerpus
OnepupoBaTh NOHATUAMU: TOUKA, PSAMasi, INIOCKOCTb

IIpuMeHATh aKCHMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PEIICHUU
r€OMETPUYECKUX 3a/1a4

OnepupoBaTb MNOHATHSAMM: MAPAJUIEIBHOCT U MEPHEHAMKYISIPHOCTh
MPSAMBIX U IIJIOCKOCTEN

KnaccupunupoBars B3aUMHOE DPACHOJIOXKEHHME MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh NMOHATHSAMM: JBYI'PAaHHBIM yroJl, TpPaHU JABYI'PAHHOIO YIJIa,
pedpo IBYTrpaHHOIO yria, JUHEWHBIN yroa ABYTpaHHOIO yria, IpaiycHas
Mepa JBYTpaHHOIO yria

OnepupoBaTh TOHATUSMHU: MHOTOIPDAHHUK, BBIYKJIBIA W HEBBITYKJIBII
MHOT'OT'PaHHUK, JIEMEHTHI MHOTOI'PAHHUKA, IIPABUJIbHBIM MHOTOTPAaHHUK
Pacnio3HaBaTh OCHOBHBIE BHUABI MHOIOIPDAaHHHMKOB (IMpamuzia, IpU3Ma,
MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo)

KnaccupunupoBate  MHOrOIpaHHUKM,  BbIOMpasl ~ OCHOBaHUSA s
KJIaccu(UKauK (BBITYK/IbIE M HEBBIMYKJIble MHOIOI'PAaHHUKH, IIPAaBUIIbHbIE
MHOTOI'PaHHHUKH, IPSMbIE U HAKIIOHHBIE TPU3MBI, NTapajlIeIenuIe bl)
OnepupoBarh NOHATUAMU: CEKYIas INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
OOBACHATH NMPUHLHUIIBI TOCTPOEHHS] CEYCHUH MHOTOTPAaHHUKOB, UCHOJIb3YsI
METOJ, CJIEI0B

7.11

7.12

7.13

CTpOI/ITI) CCUCHUA MHOTI'OrpaHHUKOB METOAOM CJICIOB, BBITIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTENKHU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYP:
BUJI CBEPXY, COOKY, CHH3Y

Pemrate 3aa4i Ha HAXOKACHUC TICOMCTPHUYCCKUX BCIUYHH II0 06pa3uaM
WiIn ajJroputMam, HOPUMCHSAA HU3BCCTHBIC AHAJIUTUYCCKHUE MCTOABI IIPpU
pellieHHH CTaHJAPTHBIX MaTeMaTHYECKUX 3aJady Ha  BBIYHCIICHUE
paCCTOSIHI/II\/'I MCXKAY ABYMsS TOYKaMH, OT TOYKH O HpHMOfI, OT TOYKHIO
TUTOCKOCTH, MEXTy CKPEITUBAOIIIUMUCS MPSIMBIMU

Pemate 3amaun Ha HAXO0XKACHHE TE€OMETPUUYECKUX BEJIMYMH 1O OOpaslam
WIM ajJropuT™MaM, MPUMEHSsS H3BECTHbIE AHAIMTUYECKUE METOIbl IpHU
pelieHNuN CTaHJAPTHBIX MAaTeMaTHYECKHX 3a7a4 Ha BBIYHCICHHE YTJIOB
MEXy CKPEIIUBAIOIIUMUCS NPSIMBIMU, MEXKIY MPsIMOW U IUIOCKOCTBIO,



7.15

MEXY IJIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Boeraucnsate 00bEMBI M IIOMIAH TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
MUpaMuia) ¢ TpUMEHEHHEM (GOpPMYJl, BBIYUCIATH COOTHOUICHHS MEXIY
TUIOMIASIMU TTIOBEPXHOCTEN, 00BbEMaMHU 1MOJOOHBIX MHOTOTPAHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTPpHUA B IMPOCTPAHCTBE, LCHTP, OChb H
IINIOCKOCTb CUMMECTPHUHU, HCHTP, OCh U IINIOCKOCTh CUMMETPHUU (I)I/Il"ypbl

7.16

W3Bnekatb, mnpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HH(OpPMALHMIO O
IPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX (uUrypax, IMpeACTaBICHHYI0 Ha
yepTrexax U pUCyHKax

7.17

7.18

7.19

[TpumensTe reomeTpudeckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPENOJIAraloluX HECKOJIBKO IIAaroB pENIeHUs, €CIA YCIIOBUS
NPUMEHEHHUs 3aJaHbl B ABHOH (popme

IIpuMeHATH HpoCTEMIIME IPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUU CTEPEOMETPUIECKUX 3a7a
IIpuBoguTE mpHMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOLE U
JKU3HU, PaCIIO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

7.20

11 KIIACC

Kon
NpoBepPsSieMOro
pe3yJabTara

6

6.1

6.2

[IpumeHsTH MONMy4YeHHbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH peajbHbIC
CUTYAallMU U NMPUMEHSTh U3yUYECHHbBIEC NIOHATHUS B IIPOLIECCE MMOMCKA PELICHUS
MaTeMaTH4ecKu cPOpMYJIMPOBAHHON MPOOJIEMbI, MOJEIUPOBATh peabHbIE
CUTyallUM Ha S3bIKE T€OMETPHUM, MCCIIEI0BAaTh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM I'€OMETPUYECKUX TMOHATHH U TeopeM, ammapara aireOpsl,
pemars  IpakTUYECKHE  3a7add,  CBA3aHHBIE C  HAXOXICHHUEM
TFE€OMETPUUECKUX BEIMUUH

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHus

I'eomerpus

OnepupoBaTh MOHATHSAMM: LWIMHJPUYECKas MOBEPXHOCTh, O0Opasyrolue
LUJIUHAPUYECKOW IIOBEPXHOCTH, UWIMHADP, KOHMYECKAas II0BEPXHOCT,
oOpa3yroiye KOHU4EeCKOW OBEPXHOCTH, KOHYC, cpepruieckasi HOBEPXHOCTh

Pacnio3naBath Tena BpaieHus (IMIIMHADP, KOHYC, cdepa U map)

6.3
6.4

6.5

6.6

OOBACHATH CIIOCOOBI OTYUEHUS TEJl BpallleHUs
KnaccuunupoBats B3auMHOE PacroioxkeHHe cephl U MITOCKOCTH

OnepupoBath MOHATUSAMU: IAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CErMEHTa, IIApOBOI CIIOM, OCHOBAaHUE IIAPOBOI0O CIJIOS, BHICOTA IIAPOBOTO
CJI0S1, IIAPOBOM CEKTOP

Beruucnsate 00BEMBI W TUIONIAAM TOBEPXHOCTEW TEJI  BpallICHHUS,



6.7

6.8

TCOMETPHUYSCKHX TEJl C MPUMEHEHHEM (PopMyIT

OnepupoBarh TOHSITHSIMH: MHOTOTPAaHHUWK, BIHCAHHBIH B cdepy u
OIMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHHUK WA TEJIO
BpaIeHus

BbIYHcnsaTe COOTHOILIEHUS MEXTy IUIOMIAISIMHU TOBEPXHOCTEH U 00bEMaMu
IMOAOOHBIX TEN

6.9

N306paxaTts u3zydyaemble (UTYpbl OT PYKHM M C HPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BeIMONHATE  (BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PHCYHKOB TPOCTBIX
00BEMHBIX (pUryp: BHI CBepxy, COOKY, CHH3Y; CTPOUTh CEUYECHHUS TeI
BpaIeHHs

W3BnekaTh, WHTEPHPETHPOBATH M MPeoOpa3oBBIBaTh HMH(MOPMAIHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUUYECKUX (QUrypaX, MpPEJACTaBICHHYIO Ha
YepTeKax U pUCyHKax

[IpumensTs reomeTpudeckue (akThl I PELICHUS CTEPEOMETPUUYECKUX
3a7a4y, TPEIIOJIATaloNINX HECKOJIbKO IIaroB pPEUICHUS, €CIH YCIOBUS
MIpUMEHEHUS 3aJ1aHbl B SBHOH popme

6.13

6.14

OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BoInonHAT, MEHCTBUS CHOXKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHO)KGHI/ISI BGKTOpa Ha 4YucCjio, O6’b$ICH$ITB, KaKnUMHn CBOﬁCTBaMH OHHU
o0JamaroT

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

HpI/IMCHHTB IMpaBUJIO IapaJUICIICIIUIICAA IIPpU CII0KCHUN BEKTOPOB

OnepupoBaTh NOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJyJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOPA, Yol
MEXAy BEKTOpaMH, CKaJspHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILJIAaHAPHBIE BEKTOPbI

Haxomuth cymMMy BEKTOpPOB M NpPOM3BEIEHHE BEKTOpa Ha YHCIO, Yol
MEXJy BEKTOpaMHM, CKaJIIPHOE INPOU3BEJICHHE, PACKIAIbIBATH BEKTOP IO
JIBYM HEKOJUIMHEApHBIM BEKTOpam

3aI[aBaTI> IMJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

Pewate mpocreiiliue reOMETpUYECKHUE 3a4a4d HAa IIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOJA

Pemate 3amaum Ha JOKa3aTenbCTBO MATEMAaTUYECKUX OTHOLICHUM H
HaXOXKJECHWE T€OMETPHUECKUX BEIMYMH IO oOpa3laM WM alropuTMawm,
IPUMEHSSI ~ U3BECTHBIE  METOABl  TIPU  PEIICHHH  CTaHJApTHBIX
MaTeMaTHYECKUX 3a7a4

[IpuMeHATH mpocCTEMIIME MPOrpaMMHBIE CpPEACTBA M DIJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKHX 3a]1a4
IIpuBoguTE NIpHMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE U

JKU3HH, PACIIO3HABATh MPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

HpI/IMeHHTL IMMOJIYYCHHBIC 3HAHHWA HA IMPAKTHKE: aHAJIM3UPOBATL PCAJILHLBIC



CUTYyaIlMl W MPUMEHSTh U3yYCHHBIC TTOHATHS B MPOIIECCE MOMCKA PEIICHUS
MaTeMaTHU4ecKu chopMyIUpOBaHHOM MPOOIEMBI, MOJECIUPOBATh PEAbHbBIE
CUTyallud Ha SI3bIKE TEOMETPUH, MCCIEA0BATh IMOCTPOCHHBIE MOJENIN C
UCTIOJB30BAHUEM T€OMETPUUYECKUX MOHSATUI M TEOpeM, ammapara ajareopsl,
pemath ~ MpaKTHYECKUE  3a7aud,  CBA3AHHBIE C  HaXOXKJACHHEM
F€OMETPUYECKHUX BETUYUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJIACC

Kox

7.1

7.2

7.3

7.4

7.5

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

OcHOBHBIE TOHATUS cTepeoMeTpuH. Touka, MpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsATHE 006 AKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEZICTBUS U3 HUX

B3anMHOe pacrionoxeHue npsMbIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS, TapAJIIIEIbHBIC
U CKpPCHIMBAIOIIUECA  MPAMBIC. HapaJIJIeJIBHOCTL OpsMBIX U IJIOCKOCTEW B
MPOCTPAHCTBE: MapaJUle]IbHbIE MpPsIMbIE B MPOCTPAHCTBE, NAPALICIIBHOCTh TPEX
NPSAMBIX, NapAJUIENIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHANpaBICHHBIMU
CTOPOHAMH, YIrOJI MEXIy INPAMBIMU B INpocTpaHcTBE. [lapaiienbHOCTh IIIOCKOCTEM:
napajuieJbHble IUIOCKOCTH, CBOMICTBAa NapajUienbHbBIX IUIockocTel. [Ipocrteitmme
IPOCTPAaHCTBEHHbIE (UTYpbl Ha IJIOCKOCTU: TeTpa’ap, KyO, mapasuienenuner,
MMOCTPOEHUE CEYECHUI

[lepneHIUKYIAPHOCTh MNPSAMOM M IUIOCKOCTH: INEPHEHAMKYJSIPHBIE IIPAMBIE B
IIPOCTPAHCTBE, NPsMBIE NapauIeibHbIe U NEPHEHANKYJIIPHBIE K IJIOCKOCTH, IIPU3HAK
NEPIEHAUKYISIPHOCTU MPSAMOU U IINIOCKOCTH, TEOpEeMa O MPSAMOM IEepIEHIUKYIIIPHOU
IIJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YO MEXKIY NPAMOU U IUIOCKOCTBIO, IBYIPAHHBIN
yroJl, JUHEHHBIN yrojl IBYrpaHHoro yria. [IeprneHukymsp U HakJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PaCCTOSIHUE OT MPSAMOM 710 TIIOCKOCTH, MPOEKIUs pUrypsl Ha
IJIOCKOCTh. [IepIeHINKyYIAPHOCTh INIOCKOCTEN: NMPHU3HAK MEPIEHIUKYISAPHOCTH IBYX
mrockocteil. Teopema o TpEX meprneHIuKyIsIpax

[loHsiTHE MHOrOTpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPDAHHMKA, BBIIYKIIBIE H
HEBBIMYKJIbIE MHOIOIDAaHHUKH, pa3BEPTKAa MHororpaHHuka. llpusma: n-yrosnbHas
npu3Ma, TPaHH W OCHOBAHHS IPHU3MBI, NpsMas ¥ HAKIOHHAs MpPHU3MBI, OOKOBas W
IIOJIHAS IOBEPXHOCTH Mpu3Mel. [lapamienenunen, NpsaMOyroiabHbIN MapajuIeNeuIe] U
ero csoicrtBa. Ilupamupa: n-yrosnbHas nupamuja, TpaHd U OCHOBAaHUE IHMPAMUIBL,
OoKOBasi M TOJHAs MOBEPXHOCTh MHMPaMMJIbl, MpPaBWIbHAS M yCEu€HHas NHpaMHJA.
OnemMeHTbl Npu3Mbl M nupaMuiel. IIpaBuiibHBIE MHOTOrpaHHMKH: IIOHATHE
IIPAaBWJIBHOTO MHOTI'OTPAaHHMKA, IIpaBWIbHasg IIpU3Ma M MpaBWIbHAs NHpPaMHUAA,
NpaBUJIbHAS TPEYTOJbHAS MHpAMHJIA U TPAaBUIIBHBIN TeTpasp, kyO. [IpencraBinenne o
MPAaBWIbHBIX MHOTOIPAaHHUKAX: OKTa’ap, MAOJAeKa’ap U uxocayapyrue CeudeHus
IIPU3MBI U TUPAMHU/IBI

CI/IMMeTpI/IH B MMPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpHMOfI, IIIIOCKOCTH.
DJIEMEHTBI CUMMCTPUU B nupaMmujaax, napaicjicnmIcaax, IMPpaBUJIbHBIX
MHOT'OIrpaHHHUKax

7.6

Boruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yriael. [lnomans
OOKOBOI1 MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOIA MPU3MBI, TIOIIalb OCHOBAHHUH,



7.7

TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsiMOM mpu3Mbl. [1momians 60K0BOI TOBEPXHOCTH U
MOBEPXHOCTU MPaBUJIBHOW MUPAMHIBI, TeOpeMa O IUIOIMIAIU YCEUEHHOM MUPaAMUIBL.
[Tonsitue 06 06béMe. OOBEM MUPAMUTBI, IPU3MBI

[Tonobubie Tena B npocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIAJsIMU ITOBEPXHOCTEMH,
00BEMaMHU ITOTOOHBIX TENI

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3JIeMeHT coep:KaAHMUA
I'eomerpus

Hunuuapudeckass MOBEPXHOCTh, 00pa3yroLie MINHAPHUECKON MOBEPXHOCTH, OCh
WIMHIPUYECKON MoBepXHOCTH. LIUMnuHAp: OocHOBaHUS M OOKOBas MOBEPXHOCTb,
o0pasyrolas 1 0Ch, IUIOLIAAh OOKOBOW U MOJHON MTOBEPXHOCTHU

Konuueckasi moBepxHOCTh, 00pa3yrole KOHHYECKOH TOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKON MoBepxHOCTU. KOHyc: OcHOBaHME M BepllIMHA, oOpa3yromas U OcCh,
IUIOMIAlb OOKOBOW U TOJIHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: O0Opa3yrolime u
BbICOTA, OCHOBAHUA U 601(0132151 IMOBCPXHOCTH

Cdepa u map: ueHTp, paauyc, IuaMeTp, IUIoHalb moBepxHocTu chepsl. BzaumHoe
pacronio’)keHre cepbl U IJIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IUIomaab
cdepsl

N300pakeHre Tl BpalleHUs Ha IUIOCKOCTH. Pa3BEpTka uimHapa 1 KOHyca
KoMmOuHanmu ten BpaieHusi 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMICAHHBIN OKOJIO
cdepsl, cepa, BIUCaHHAS] B MHOTOTPAaHHUK, WIH TEJIO BpaIleHUs

[Tonsitue 06 00BEMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00bEMe
NpSIMOYTOJIBHOTO TIapalieNienuie/a u cieAcTBus u3 He€. O0bEM HMIMHIpA, KOHYyCA.
O06BEéM mapa u mwionaas chepst

[TogoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEXKIY TUTOMIAASIMU TTOBEPXHOCTEH,
00BEMaMH TTOO0HBIX TEI

Ceuenuss nwiIMHIpa (MapajyIeIbHO W TEPHEHAUKYJISPHO OCH), CEYEHMs] KOHyca
(mapasuienbHOE OCHOBAHMIO U IPOXOJAIIEE Yepe3 BEPIINHY ), CEUEHHUS I1apa

Bextop Ha miockocty M B npoctpaHcTBe. ClI0O)KEHHE W BBIYMTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoikeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno napamnenenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUI C BEKTOPaAMHU

[TpsimoyronbHass cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BekTOpa.
[Tpocreiimne 3amaum B KOOpAMHATax. YTroia Mexay BekTopamu. CkanspHoe
IIPOU3BEJICHUE BEKTOPOB. BpluncieHue yrioB MeXAy NPSAMBIMA M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METO IPU PEILIEHUU T€OMETPUYECKUX 33124




IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPeIHEro 0011ero
oOpa3zoBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, AJITOPUTMaMHU pELICHMs 3a/4ady;
yMeHHE (OpMYJIUPOBATH M ONEPUPOBATh IOHATHUAMHU: OIPENEICHUE,
aKCcMoMa, TEeopeMa, CIIeJCTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTeJbCTBO,
paBHOCWIIbHBIE (POPMYITMPOBKH; IPUMEHATh UX; YMEHHE (OPMYIHUPOBATH
o0paTHOEe M NPOTHUBOIOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaTeMaTUYeCKOW MHIYKLUY;
IIPOBOAMTH J10KA3aTEIbHBIE PACCYKICHNSI IIPU PELICHUH 3a]a4, OLlEHUBATh
JIOTHYECKYI0  TMPaBUIBHOCTh  PACCyXJACHUH; yMEHUE  OIEepUpOBaTh
HOHATHSMM: MHOXKECTBO, IOJMHOKECTBO, ONEPALUU HaJ MHOXKECTBaMH;
YMEHHME HCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
ONMCAHUs PEATBHBIX IPOLECCOB U SIBICHUN U NPU PELIECHUU 33134, B TOM
YHCclie U3 IPYruX Y4eOHbIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU:
rpad, cBsI3HBIN Tpad, 1epeBo, UK, rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh
U ONHCHIBATh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONIB30BaTh rpadbl MpU

peHICHUN 3a/1a4

YMeHue onepupoBaTh HNOHATHAMM: HaTypalbHOE YMCIO, LEN0Ee YHCIIO,
CTENEHb C LIETbIM MOKa3aTesIeM, KOPEHb HaTypaJbHOW CTENEeHH, CTETEHb C
palMOHAIbHBIM II0KA3aTEJIEM, CTENEHb C JACUCTBUTEIbHBIM IOKA3aTEIIEM,
jgorapumM YuCIa, CHUHYC, KOCHMHYC M TAaHIE€HC IPOU3BOJIBHOIO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIIO, HPPALMOHAIBHOE YHCIO,
MHOKECTBA HATYpaJbHbIX, LEJIbIX, PAaLUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeIT; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBLINH OOLIHit
JeNuTeNb W HauMeHbllee oOmiee KpaTHoe, aiaroput™M EBkiupa npu
pELIeHUN 3a/1a4y; 3HAKOMCTBO C Pa3JIM4YHBIMU IO3ULUOHHBIMU CUCTEMAMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BBIUMCICHUE 3HAUEHUH U MpeoOpa3oBaHUs
BBIPR)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHusl APOOHO-
palMoOHAJIbHBIX  BBIPAKEHUN; YMEHHME  OIEPUPOBATh  IOHATHUSAMU:

MOoCJICA0OBATCIBHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccus, TreoMCTpUICCKaAd



nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TI'€OMETPUYECKass IIPOrpeccus;
YMEHME 3a/laBaTh IIOCJIEJOBATEIbHOCTH, B TOM 4YHUCIE C IIOMOIIbIO
PEKYpPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE
YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOJYJb M  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amucHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanueckas); yMeETb
MPOU3BOJUTH apUPMETHUECKHUE JEHUCTBUS C KOMIUIEKCHBIMH YHCIaMU;
IPUBOJUTH IPUMEPBI MCIIOJIB30BAHMS KOMIUIEKCHBIX YHCEN; ONEPUPOBATh
HNOHATHUAMU:  MaTpuma 2xX2 u  3X3, omnpeaenuTesb  MaTpHIIb,

I‘eOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh NOHATUSIMU: PALMUOHAIBHBIC, WPPALMOHAJIbHBIE,
MOKa3aTelbHble, CTENEHHbIE, JIOTapupMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIIEpUPOBATH
NOHATHSIMH: TOXKJECTBO, TOXJECTBEHHOE IPeoOpa3oBaHMue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUNM M HEPABEHCTB, PaBHOCWIBHOCTb
YpPAaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHME pellaTb YpPaBHEHHS,
HEPABEHCTBA U CHUCTEMBI C IIOMOLIBIO pPA3JIMYHBIX NPUEMOB; peLIaTh
YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C I1ApaMETPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHCTEMbl JJI1 PEIICHUS MaTeMaTHUYECKHX

3a7a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIaCTeH HAYKHU U pEaIbHOM KU3HH

YMeHue onepupoBaTh HOHATHAMM: (DyHKIUS, 4YETHOCTh (DYHKIMH,
NEePUOIUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
(GyHKIUHU, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbLIEE 3HAYEHUS
(YHKIMK Ha TPOMEXKYTKE, HENpepbIiBHAs (DYHKIMS, aCUMIITOTHI Tpaduka
(GyHKIMU, TepBasi ¥ BTOpas MPOW3BOAHAS (DYHKIMH, T€OMETPHUECKUN |
¢u3nyeckuif CMBICT TPOM3BOJHOM, TNepBOOOpasHas, ONpeaeNEHHbII
WHTETpajJ, YMEHHE HaxOIHWTh AaCUMNTOTHl Tpaduka (YHKIHH; yMECHHE
BBIYUCIIATH  MPOU3BOJAHBIE  CYMMBI, IPOU3BEICHUS, YacTHOTO |
KOMITO3UIINH (YHKIHK, HAXOIWUTh ypaBHEHHE KacaTeNbHOW K Tpaduky
(YHKIMH; yMEHHE HaXOIUTh IPOU3BOJHBIE 3JIEMEHTapHBIX (QYHKLUI;
YMEHUE HCIOJb30BaTh MPOM3BOJIHYIO Ul MCCIeloBaHUA (QYHKLNH,
HAXOJIUTh HAMOOJbIIME W HAUMEHbIINE 3HAuYeHUS (QYHKIHHA; CTPOUTH
rpaduKy MHOTOWIEHOB C HCIOJB30BaHUEM ammapara MaTeMaTHYeCKOTO
aHanu3a; MOPUMEHATHh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIy4IIero
pelieHrs B MPHUKJIAJHbIX, B TOM YHCIIE€ COLIMAJIbHO-3KOHOMMYECKUX H

(bU3MYeCKUX 3a/1auax; HaXOAUTh TUIOMIAAN U O00BbEMBI (PUTYP C IMTOMOIIBIO




HWHTCrpaja;, MNpHUBOAWUTL IMMPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

noMo1sio AuddepeHnanbHbIX YpaBHEHUH

YMeHnue onepupoBath NOHIATUAMHU: Tpaduk GyHKIUHU, oOpaTHas QyHKIUA,
KOMITO3MIMS (YHKIUHA, JUHEHHas (yHKIMs, KBagpaTHUHAs (QYHKIUSA,
panMoHanbHass (QYHKUUS, CTerneHHass (QYHKLIUS, TPUTOHOMETPUYECKHE
(GyHKIMH, 00paTHbIE TPUTOHOMETPUYECKHE (PYHKIIMH, MOKa3aTeabHas U
jgorapugmuueckasi (QYHKIHWH; YMEHHE CTPOUTh TpapUKH H3YYEHHBIX
GyHKIMHA,  BBINOJMHATH  mpeoOpasoBaHusi  rpadukoB  (yHKIHH,
UCIIONB30BaTh TpaduKu Ui U3YUYEHHS MPOIIECCOB U 3aBHCHUMOCTEH, MpHU
pelleHny 3a7ad U3 JPYruxX y4dyeOHbIX MPEeIMETOB U 3ajady U3 peajbHOU
KHU3HHM;, BBIpaXaThb (OpMyJaMH 3aBHCHUMOCTH MEXIY BEIUYHMHAMU;
WCIIOJIb30BaTh CBOMCTBA U Ipaduku (QYHKIUN ISl pelieHus ypaBHEHUH,
HEpaBeHCTB M 3aJad C MapaMeTpamMH; H300paxaTb Ha KOOPIWHATHOM

IJIOCKOCTH MHOYKECTBA PELICHUN YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pPa3HbIX TUIIOB (B TOM 4YHUCIE Ha
HPOLIEHTHI, I0JIM M YacTH, Ha JBWXEHHE, paboTy, CTOMMOCTb TOBApPOB U
yCIIyT, HaJOTH, 3aJjaud U3 00JacTH YNpaBI€HUs JIMYHBIMU U CEMEHHBIMU
(vuHaHCaMM); COCTaBJIATh BBIPAKECHHS, YpPaBHEHHs, HEPABEHCTBA U HUX
CUCTEMBl IO YCJOBMIO 3aJaud, HUCCIIEOBAaTh IOJIYYEHHOE pEIICHUE U
OLICHHMBATh TPaBAONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEITUPOBATH
pea’bHbIE CUTyallud Ha $S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOEHHBIE ~ MOJEIW C  HCIOJb30BAaHUEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ysibTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHEe apu(MeTHdecKkoe, MeJuaHa,
HauOoJIbIlIee U HAUMEHDIIIEE 3Ha4YCHUA, padMax, OUCICPCHUA, CTAHAAPTHOC
OTKJIOHEHHE 4YMCJIOBOro Habopa; yMEHHE HU3BJIeKaTb, MHTEPIPETUPOBATDH
uHpOpMaIMIO, MIPEICTAaBICHHYIO B Ta0IuIaxX, HAa AUarpamMmax, rpaukax,
OTPaXKaloIIyl0 CBOMCTBA peajbHBIX MPOLIECCOB M SIBIECHUH; MPEICTaBIATH
MHPOpMAIIMI0O € T[OMOUIbI0 TaOMUI MW JAMarpaMM; HCCJIEN0BaTh
CTaTUCTUYCCKUC OAHHBIC, B TOM YHCJIC C IMPUMCHCHUCM rpa(buqecm/lx
MCTOOOB U DJICKTPOHHBIX CPEACTB, rpa(i)nqecxn ucciaea10BaTb COBMECTHBIC

Ha6J'IIOI[€HI/I${ C IIOMOLIBIO JUarpaMm pacCCUBaHUSA U JIMHENHOM perpeccuun

YMenue omnepupoBaTh MOHATHUAMH: CIYyYalHBIM ONBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYHCIATDH




BEPOATHOCTb C MCIOJB30BaHUEM TIpadUUYecKUX METOJO0B; MPUMEHSATh
(bopMyJBl CIOXKEHUS W YMHOXKEHHUS BEpOSATHOCTEH, (hopMyny IOIHOM
BEpOATHOCTH, GopMmyny bepHyminu, komOMHaTOpHBbIE (HAKTBHI U (HOPMYIIBI;
OLICHMBATh BEPOSITHOCTU pEabHBIX COOBITHIA; YMEHHE ONEepUpOBAThH
NOHATHAMM:  CllydaiiHas BEJIMYMHA, DACHpENENIeHHEe BEPOSTHOCTEH,
MaTeMaTUYECKOE OXHUAAHUE, [UCIEPCHs U CTAaHJAPTHOE OTKJIOHEHUE
CIly4ailHOM  BeNMYUHBL, (YHKUUU  paclpeneieHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTEIBLHOTO U HOPMAJILHOTO PaclpeeiieHui; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpPECIICHUN Ui pPEIleHus 3a]ady;
3HaKOMCTBO C MOHATHUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOUYHBIX
UCCIICIOBAaHUM; yYMEHHE IPUBOJUTH IPUMEpPHI IPOSBICHUA 3aKOHA
OONBIIMX 4YHCET B NPUPOAHBIX U OOILIECTBEHHBIX SBJICHUAX; YMEHHE
ONEpUpPOBATH MOHATHUSAMHU: COYETAHUE, MEPECTaHOBKA, YUCIO COYETAHUH,
YHCIO  NEepecTaHoBOK; OumHOM  HplOTOHA;  yMeHHe  NPUMEHATh
KOMOMHATOpHbIE (PAKTBI U PACCYXKACHUS Ul pEIleHHs 3a7ay; OLIEHUBATh
BEPOSITHOCTH pPEAIbHBIX COOBITHI; COCTaBJIATH BEPOATHOCTHYIO MOJETbh U

UHTEPIIPETUPOBATD [TOJYUESHHBII pe3ynbTat

YMeHue omnepupoBaTh  TOHSATHUAMH: TOYKa, MpsMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUMUHA YyIia, IUVIOCKUHN yroJj, ABYIpaHHbIN
YToJ, TPEXTPAHHBINA YTOJ, CKPEIIMBAIOIIUECS MpsSIMbIe, MMapalieNbHOCTh U
NEPHEHANKYJISIPHOCTh TMPSAMBIX U IUIOCKOCTEH, yroi MEXIy NpSMbIMH,
YroJa MeXAy MpsMOHM U IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE MEXAY HPSIMBIMH,
paccTosTHUE MEXy IUIOCKOCTSIMU; YMEHHE HWCIIOIh30BaTh MPHU PEIICHUH
3a/a4 u3yueHHbIe (PAKTBl U TEOPEMBI IJIAHUMETPUHU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHUPA; CTPOUTh MaTeMaTHYeCKHe
MOJICJIA C TIOMOILIBIO TE€OMETPUYECKUX TMOHATUM U BEJIWYUH, PEIIaTh

CBA3aHHBIC C HUMHU MPAKTHYCCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATUSAMHU: IUIOIAAb (QHUTYpBI, 00BEM (QHTYPHI,
MHOTOTPaHHMK, IPaBUIbHBIA MHOTOTPAHHMK, CEYCHHE MHOIOIDAaHHHKA,
Ky0, mapajuienenuies, Opu3Ma, NUpaMuia, (uUrypa U IOBEPXHOCTb
BpallleHusl, LWIMHIp, KOHYyC, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MUPaMUbI, NPU3MBI, KOHYyca, LWIMHIpa, O0BEM KyOa,
IPSIMOYTOJIBHOTO IapajuleJIENUIeNa, MUPAaMMIbI, TPU3MBI, LWIMHAPA,
KOHyCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUYECHMsS KOHyca M LWIMHAPA,

napauiCJibHbIC OCU HWJIIM OCHOBAHHUIO, CCUCHHC IIapa, IIJIOCKOCTb,
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12

13

Kacaromasicss cepbl, LIWIMHIAPA, KOHyCa; YMEHUE CTPOUTh CEueHHue
MHOTOIpaHHMKA, M300pa)kaTb MHOTOIPAaHHHMKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, X CEYEHUs, B TOM YHCIIE C IIOMOIIBIO JJIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHSITh CBOMCTBA T€OMETPUYECKHUX (UTYpP, CAMOCTOSITEIHHO
(opMyIMpOBaTh ONpPEIEICHHs N3ydyaeMbIX (QUTYp, BBIABUIaTh THIIOTE3bI O
CBOWCTBaX M IMpH3HAKAX T'€OMETPHUUECKUX (Uryp, OOOCHOBHIBATH HIIU
omnpoBepraTb HX; YMEHHE MPOBOJAUTH Kiaccuukanuio ¢Guryp 1o
pa3IMYHbIM TNpPHU3HAKaM, BBIOJHATh HEOOXOIMMBbIE JIOTIOJHUTENbHBIE

MOCTPOCHUS

YMeHue onepupoBaTb MOHATHSIMH: JIBXKEHHE B  IPOCTPAHCTBE,
napajyieNIbHbId TIepEeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TOMO00Ws, TMMOA00HbIE (UTYPBI, YMEHHE
pacrio3HaBaTh paBHble M MMOJIOOHBIE (UTYpBl, B TOM YHCIE B NPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIB30BATh T€OMETPUUYECKIE OTHOLICHHUS TIPU
pelIeHNH 3ajad; HaXOJWUTh TeOMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
II0MIAb, O0BEM) TIPH PEIICHUHU 3a/a4 U3 JAPYTHX y4EOHBIX MPEIMETOB U
U3 pEaNTbHON KU3HU; YMEHHE BBIUUCIATH T€OMETPUYECKHUE BEITUYMHBI
(nmHA, yrou, MIOMmAgb, O0BEM, TUIOMANb TOBEPXHOCTH), HCIIOIB3YS
U3y4eHHbIe (QOPMYIBI U METOAbl, B TOM YHCIE: IJIOLa/lb MOBEPXHOCTU
NUpaMuzbl, TPU3MBbI, KOHyCa, IWIMHAPA, TUIomaas cdepsl; 00bEM Kyoa,
NPSMOYTOJBHOTO — TMapajUIeNenuIesia, MHPAMUAbL, TPU3MBL, LMIMHIPA,

KOHYCa, 1l1apa; YMEHUE HaXOAWTh OTHOIIEHHE 00BbEMOB TTOTIOOHBIX (hHUTyp

VYmMmenne OIICPHUPOBATH IMOHATHUAMU: NPAMOYTOJIbHAA CHCTEMa KOOPAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa HAa YHCIO, PA3JIOKEHUE BEKTOpa Mo 0Oasucy,
CKaJIIPHOE MPOU3BEJCHUE, BEKTOPHOE IPOU3BEICHHE, YTOJ MEXIy
BCKTOpaMHu; YMCHHUC HCIIOJb30BaTh BCKTOpHBII\/’I n KOOpHHHaTHBIﬁ METO

JJIg PpCIICHHA F'COMCTPHUYICCKUX 3a/1av U 3aJla4 JpYyTHUX y‘{e6HLIX npeamMcToOB

YMeHne BhIOMpATh MOAXOMAIINNA METOJT JIJIsl pEIISHUs 3a7a4r; TOHUMaHHe
3HQUUMOCTH MATEMATHKH B H3YUYEHHUMU TPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; yMEHUE pACO3HaBaTh IMPOSIBICHUE 3aKOHOB
MAaTeMaTHKU B UCKYCCTBE, YMEHHUE MPHUBOJIUTH MPUMEPHI MaTEMAaTHIECKUX

OTKPBITUN POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsiemMblii 3JIEMEHT COACPKAHUS

1.1

Yucna v BBIYMCICHUS
HatypanbeHblie u nienble uncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCET

Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

I OecKOHEUYHbIE IEPUOUUECKHE JPOOH
13 ApudmeTnueckuii KOpeHb HaTypasbHOHM creneHu. JleiicTBus ¢ apudmeTnyecKkumMu
. KOPHSIMU HAaTypaJIbHOW CTENEHU
1.4 Crenens ¢ 1enbpiM nokaszarenaeM. CTENeHb ¢ pallMOHAIBHBIM MoKa3aTeneM. CBONCTBa
' CTENEHU
L5 CuHyCc, KOCMHYC M TaHI'€HC YHCJOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHble U HATypallbHbIC JTOrapu(Mbl
JeiictButenpHbie  4ucia. ApudmeTHueckne omnepanuu ¢ JICHCTBUTEIBHBIMU
1.7 yrcnamu. [IpuOmmkEHHbIE BEIYUCICHHUS, IPaBUIIa OKPYTJICHUS, PUKHUIKA U OIIEHKA
pe3yJibTaTa BBIYUCICHUN
1.8 [IpeobOpaszoBanue BhIpaKEHUI
1.9 Kommekchsle uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 L{enble 1 TpOOHO-pAIMOHAIBHBIC YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 TpuronomeTpuueckue ypaBHEHHUs
24 [TokazarenbHbIe U JTOTapu(PMUIECKHE ypaBHEHHS
2.5 Llenbie u 1pOOHO-paAIIIOHANIEHBIE HEPABEHCTBA
2.6 WppanmonanbHbie HEPaBEHCTBA
2.7 [Toka3arenbHble U TorapudMuyeckre HepaBeHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucTeMbl TUMHEUHBIX ypaBHEHU. OTnpeaeauTeIb MaTpUIIbI
3 @yHKIMU U TpaduKu



Oynaknusa, cnocoOwl 3amanus ¢yuknuu. ['paduk dynkuun. B3ammuo obOpaTHbIe

3 ¢yukunu. YétHsie 1 Heu€THBIe pyHKUMU. [leproamueckue GpyHKIN
O6nactp ompeneneHuss U MHOXKECTBO 3HadyeHWi ¢Gyuknuu. Hymu QyHKIun.
) [TpoMexXyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
. MakcumymMbl ¥ MUHUMYMBI (pyHKMu. HawmOonbiniee w HanmMeHbIIee 3HAUCHUE
GYHKIIMM Ha TPOMEKYTKE
13 CrenenHas ¢GyHKIUS C HATypajJbHBIM U LENbIM Toka3aTeneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpaviKk KOPHS 1-0l CTENIEHU
3.4 Tpuronomerpuueckue GyHKIINN, UX CBOMCTBA M TpadUKH
3.5 [TokazarenbHast u norapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu
16 Toukn paspeiBa. AcuMnTorsl rpaduxoB ¢ynkumid. CpoiicTBa  (yHKUUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeabHOCTH, CIIOCOOKI 3a1aHUs TTOCIIEA0BATEILHOCTEN
3.8 Apudmernyeckast 1 reoMmeTpuuecKas mporpeccu. @opmyiia CI0XKHBIX MPOLIEHTOB
4 Hauvana marematuyeckoro aHaansa
4.1 [IpousBoanas ¢pyukuuu. [Ipon3BoHbIE IeMEHTAPHBIX (DYHKITUI
[IpuMeHeHHe TMPOW3BOJAHON K UCCIENOBaHWIO (YHKIMHA HA MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxok/ieHue HanOOJbIIero ¥ HauMEHBIIero 3HaYeHUs (pyHKIUU Ha
OTpe3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoOkecTBO, onepanuu Haj MHOkecTBaMu. /luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHasi CTATHCTUKA
6.2 BepositHOCT
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe U TJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpAIlICHUS
7.5 Koopaunatel 1 BEKTOPBI
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Aranacsn JI1.C., byty3os B.®., Kagomnier C.b. MaTemaTuka: aaredpa u Hagaisa MaTeMaTHICCKOTO
aHanu3a, reomerpus. .I'eomerpus (0a30BbIi U yriayOleHHbIH ypoBeHb) — M: IIpocsemenue, 2020-
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METOAUYECKHUE MATEPHAJIBI J1JISA YUUTEJIA

Meroanueckue pekomenaanuu. ['eomerpus. 10-11 kmaccer (k yueonuky Atanacsa JI. C. u

ap.) M.: IIpocBemienune
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