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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHHE, POPMHUPYEMOE TPU U3yUYEHUU 00YUaAIOIIIUMHUCS
NOHATUMHBIX OCHOB TI'E€OMETPHMM, IIPHU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPrarb T'MIIOTE3bl HENOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3UUYECKUX 3a/1a4.

[lenb ocBoeHust mporpamMmbl yueOHOTo Kypca «I'eomerpusd» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUuMXcs IPU U3y4EHUN
reOMETpUU uYepe3 00ecleueHUEe BO3MOKHOCTH MPHOOPETEHUS M HCIOJb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOro MPOodecCHOHAIBHOIO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpPUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacHIMpeHre MpeACTaBICHUsI 0 TEOMETPUM KaK 4acTH MUPOBOM KYJIbTYpbI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMUpOBaHUE TMPENCTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIINX MATEMAaTHYECKUX MOJEISIX, MO3BOJIIOLIMX OMNMCBHIBATh M H3Yy4yaTh
Pa3HbIE SBJICHUS OKPYXKAIOLIEro MUPa, 3HAHUE NOHIATUIHOTIO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpoBaHWE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSTUSIMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMEHUE MX NPUMEHATb, YMEHHUs JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHIapPTHBIE CIIOCOOBI pEIICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHHS PAaCliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUYECKUE
MOJEIIN;

(¢bopMUpOBaHHE NMOHMMaHHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOTIO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUid, (GOpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHN PACCYKIICHUN;

dbopMupOBaHHE yYMEHHUS BIaJE€Thb METOJAaMHU JI0Ka3aTE€IbCTB M aJrOPUTMOB
pEILIEHMS], YMEHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKIECHUS B X0/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 3a7a4 C IMPAKTHYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNIbCTB  IPH
000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B IMTPOBEICHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPIUCHCTBOBAHME WHTEJUIEKTYAJIbHBIX M  TBOPYECKUX
CHOCOOHOCTEM 00yJaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PyHKIIMOHATIBHONM TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHUSI PAClO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEealbHBIX >KMU3HEHHBIX CUTYALMSIX W MPU U3YUEHUU JIPYTUX
Y4eOHBIX MPEIMETOB, MPOSABJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HCCIEIOBAHUS TOCTPOCHHBIX MOJCIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
1011 knmaccax sBmstorcs: «lIpsmble W IUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema BpameHus», «BeKTopsl M  KOOpAWHATHI B
IIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSMIY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJEpP>KAaTEIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHHE JIOTMYECKUX YMEHUU  pacmpenensierca He  TOJNbKO 0
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
IPOrpamMMbl, pacHpeleaEHHbIM IO ToAaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOIPOCAM OOyYarOIIHECs
oOpamianuch HEOJAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
reOMETPUYECKUMH MMOHATHUAMM U HABBIKAMU ITOCJIEIOBATEIBHO U ITOCTYNATENBHO, C
cOOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOLIYIO
CUCTEMY F'€OMETPUYECKUX MPECTABICHUN 00YyYarOIUXCs, pACILIUPSS U YIIIyOJIss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnoBus s guddepeHuuanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTENIbHBIX MpOrpaMM, OOECHeunuTh YIiIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIOIIEH yueOHoro mpeamera «MaTeMaTukay;

NOATOTOBUTh OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMAaTUKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obOecreunBas IMPEEMCTBEHHOCTh MEXKTY
oOM 1 podeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 gaca: B 10 ximacce — 102 4gaca (3 gaca B Hemenmo), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUM:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajuleNIbHble M CKpellMBaromuecss npsmble. [Ipu3Hakum CckpemumBaromumxcs
npsAMbIX. 1lapanneapsHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, APaAJUIEIbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD IPAMOU
u 1iockoctd. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJIENIbHOTO MPOEKTUpOBaHUs. M300paxeHue
¢buryp B mapajjiesibHON MPOEKUUU. YTJIbI C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajuleleuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIISIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, Teopema O IpsSMOU
MEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (GUTYPBI Ha IIIOCKOCTh. [lepneHnnKyIsipHOCTb
IJIOCKOCTEMN: MPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yriyia. CBOMCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO YTJIA.

MHoOrorpaHHuKHu

Buapsl MHOrorpaHHukoOB, pa3BEpTKa MHOrorpaHHuka. [Ipms3ma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienure s, TpsAMOYTOJIBHBIN MTapaJICICUIE] U €r0 cBolicTBa. KpaTuanimue
NyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUiIbHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBLHOM NUPaMHUIBL.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IIPU3Ma W NpaBUWIIbHASA NHUPAMUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMHK/Ia U TPaBUIIbHBIN TeTpasap, Ky0. [IpeacraBnenue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKAAP U UKOCABP.

Beruucienne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWAroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM npu3Msl. [lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWJIBHOW NHPAaMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NapaJuIeNeNUIe d, CUMMETPUS NPABWIBHBIX IPU3M, CHMMETpHUS NPABUIBHON
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBIL. [IpU3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3IoKEHUMU BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BeKTopamMu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxxenue cepsbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
riockoctu. Pa3sépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunesa u ciaeactBus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbI 1 KoHyca. O0BEM Imapa M I1apoBOTro
CETMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BnmcanHas B
MUINHAP, ONHMCAaHHAas oOKojio muwiuHapa. Ilepecedenne cdepsl u 1mIapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOI'PAaHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYCA, IUIOMAAbh cPephl U € JacTei.
[Tomo6bue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOueIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceyeHnit MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUEHUS LIHJIUHpa
(mapaJuienbHO ¥ TMEPIEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYCHMI: METOJ CJIEeI0B, METOJ] BHYTPEHHErO0 MPOEKTHUPOBAHUS, METO] MEepeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Oniepaiiiy HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KOOpAMHAT B mpocTtpaHcTBe. KoopauHarel BekTopa. PasnokeHne BeKTOpa MO
6azucy. KoopauHaTHO-BEKTOPHBIN METOJI IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBEeHCTBO (uryp.
OO6mue cBolicTBa JBW)KEHUM. BuIbl JBWXEHUN: TMapasuiesibHBIM MEpeHoc,
LIEHTpaJbHasl CHUMMETPHUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, TPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, OMPOCBI U JIPyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOrO Hapoja, cpOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIBHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYyIIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

chOPMHPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTEeMaTU4YeCKHe 3HAaHUA B
MHTEpecax 3/10pOBOro U 0€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTJIbIXa, peryispHas (u3nuecKass aKkTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr ¥ pealn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA NPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pEeHIeHWs 3amad B 00J1acTh
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHNE MAaTEMaTHIECKOM
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS. pa3BUTHUSL LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JIEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHYECKHX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXJTy MOHATUSAMH, (POpMyIUpOBaATH
OmpeieSICHUs MIOHSITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiaccUuPUKaIiy,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  NPEoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleNlaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPIKICHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemeHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXOSAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHYECKOTO 00bEKTa, SIBICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJINOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUYHBIX BUAOB U (PopM
IpEICTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaIMIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpaUuECcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOI TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAIEJICHHbIE Ha IOUCK
pelIeHns, CONOCTABIIATh CBOU CYXACHUA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jM4yMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEI0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpE3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33]1a4H, BRIOUPATh CIIOCO0 PEIICHUS C
y4E€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(OpPMAITIH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJILTATOB, BIAJACThH
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBUAM, OOBSICHITH MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAMBUIYaJTbHON
paboThl mTpU pemeHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BU/IBI pa0OT, I0rOBapUBATHCS, 00CYXKAATh MPOIIECC U pe3yJbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YWiICHAMH KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIaa
B OOmUHA TPOAYKT TO KpPUTEPHUSIM, CHOPMYIHUPOBAHHBIM YyYaCTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX TPHU PEIICHUU
T€OMETPUYECKHX 3a]1ay;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKCHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIacCU(pUKALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAHKE (PUTYP HA INIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHsI MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (pOpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IIJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemiaTh 3aJauyd Ha JOKAa3aTeJbCTBO MAaTEMaTUYECKUX OTHOIICHUWA U
HAXO0XKJEHUE FEOMETPUUYECKUX BETMUNH, IPUMEHSSI U3BECTHBIE METOIbI IPH
pelIeHNHM MaTEMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATh U
aHANIM3UPOBaTh PEALHBIE CUTYallMH, MPUMEHITh U3YUYCHHbIC MOHATUSA B
npolecce IOMCKAa pelleHUusT MaTeMaTUyecKd  CcQOopMyIHpPOBAHHON
npo0JsieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
MCCJIEOBATh MTOCTPOEHHBIE MOJENH C MCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH M TEopeM, ammapara ajreOpbl, pelarb MPaKTUYECKHe 3a/1ayu,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;

e UMETh NIPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss HayquTcs:



CBOOOJHO OMEPUPOBATh MOHSATHUSMH, CBA3AHHBIMU C IHJIMHIPUYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOIYYCHHS TEJ BPAICHHUS,

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3aHHBIMH C KOMOHMHALIMSMHU TeEN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOILICHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMS TEJl BPAIlCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
4yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
pemarb FreOMETPUYECKHE 33/1a4M HAa BBIYUCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHHUNA OT TOYKH JI0 IJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PELICHHH;
CBOOOJHO ONEPUPOBATH TOHATHSAMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB M TEJI BpAIlEHUS MPHU
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapayuienbHO U NEPHEHIUKYIISIPHO OCH), CEUCHHS KOHYca (Tapajlie/ibHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl IJSl PELICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJaraloliuX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBHUS
PUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU (dopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaXO0KJIEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAILIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
U OLECHUBATh pEaJbHbIC CUTyallUH, NPUMEHATH H3YyUYCHHBIE MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOILECCE IOMCKA PEIICHUS MaTeMaTHYECKU
cOopMyIMPOBAHHON MPOOJIEMBI, MOJICTHUPOBATh pPeabHbIE CUTyallMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOECHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEeOopeM, ammapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3a/lay, CBS3aHHBIE C HAXO0XJIECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTputo 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16 1
MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHNe U cUcTeMaTH3alus 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUe, 06o6meHIfe u 17 )
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne

n/n

Tema ypoka

OcHoBHbIE TIpaBUIIA
1300pakeHMs Ha pUCYHKE
IUIOCKOCTH, MapajuleIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

[TonsiTHS cTepeoMeTpHH: TOUKA,
npsimMasi, II0CKOCTh,
npocTpaHcTBO. OCHOBHBIE
MIpaBUJIa U300paKeHUs Ha
PUCYHKE IJIOCKOCTH,
nmapalyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/FOMGVRWHE

https://m.edsoo.ru/SECB310PZ

[TonsTHSA: IEepeceKaroIuecs
IUIOCKOCTH, MTEPECEKAIOIHECs
npsiMasi ¥ IJI0CKOCTb;
MOJYTPOCTPAHCTBO

[TonsTHSA: IEepeceKarouecs
IUIOCKOCTH, MTEPECEKAIONIHEcs
npsiMasi ¥ IJI0CKOCTb;
MOJYTPOCTPAHCTBO

MHororpaHHUKH, H300paKeHHne
MPOCTEUIINX

https://m.edsoo.ru/T2NNAUSWK

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

https://m.edsoo.ru/AHGUTWH2F




MIPOCTPAHCTBEHHBIX (PHUTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUHU U
IIEPBBIE CIECICTBUS U3 HUX

https://m.edsoo.ru/88UACES2Y

https://m.edsoo.ru/IDKRA603N

10

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U
HIepBBIC CICICTBUS U3 HUX.
CriocoObl 3a1aHus TPSIMBIX U
IJTOCKOCTEN B MTPOCTPAHCTBE.
O603HaueHus NPSAMbIX U
IIJIOCKOCTEN

N3ob6paxenue cedeHuit
MUpaMHJIbl, KyO0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pébpa. Uzobpaxkenue
nepeceyeHus Moay4YeHHBIX
IJI0CKOCTEN. PackpammuBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

https://m.edsoo.ru/ZIP3R7LQ2

https://m.edsoo.ru/AQXJXEDYR

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

11

N3obpakenune ceueHnit
MUpaMHJIbl, Ky0a U IPU3MBIL,
KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0pakenue
MEpCCCUCHU A MOJTYUCHHBIX

https://m.edsoo.ru/XT1VCSWB2




12

IIocKocTeil. PackpammmBanue
IMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

N3o0pakeHune ceueHuit
MUpPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 X
peopa. N3o0pakenue
NepeceueHus MOIyIeHHBIX
IJI0CKOCTEN. PackpammBanue
MMOCTPOEHHBIX CEUCHUM
pa3HBIMU IIBETAMHU

https://m.edso00.ru/OSLAY6GMF

13

14

N3o0paxenue cedcHMiA
MUpPaMU/IbI, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pébpa. Uzobpaxenue
IIepeceyeHus MOTyYEHHBIX
mIockocTeil. Packpamusanue
IIOCTPOECHHBIX CEYEHUN
pa3HBIMM LIBETaMU

Merton cnenoB sl TOCTPOCHUS
CEUYEeHU N

https://m.edsoo.ru/EKWHLAW84

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

15

Mertoa cnefoB aJist TOCTPOSHUS
ceuennii. CBoiicTBa
MepeceYeHU ! NPSIMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N

16

Mertoa cnenoB asst OCTPOEHUs
ceueHuii. CBoiicTBa
MEepECeUCHUH MPSAMBIX U
IUIOCKOCTEM

https://m.edsoo0.ru/SN3SSUSEQ
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[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIUCh
I1arOB MOCTPOCHUS

https://m.edsoo.ru/HFW637QDR

18

[Toctpoenue ceueHuii B
nupamuze, Kyoe no Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIHCh
11aroB MOCTPOEHUs

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoenue ceueHuii B
nupamuzie, Kyoe no Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH 1 3aIHCh
II1arOB TTOCTPOCHHS

https://m.edsoo.ru/JIAQINZCX

20

[Toctpoenue ceueHui B
nupamuze, Kyoe no Tpém
ToukaM Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEH U 3aITHCh
1aroB TOCTPOSHUS

https://m.edsoo.ru/XJEZARSTO

21

22

[ToBTOpEHME MIAaHUMETPUU:
Teopema 0 MPONOPLHOHATBHBIX
otpeskax. [lomooue
TPEYTOJIBLHUKOB

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuets! B
CEYCHHSIX Ha BBIHOCHBIX
yepTtexax. Mcropus pa3zButus
IJIJAHUMETPUU U CTEPEOMETPUH

https://m.edsoo.ru/L3FYZIL9LR

https://m.edsoo.ru/TP9F3DVV1
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24

25

KonTtponsHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3aumnoe pacnonoxenue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaroniyecs npsiMele.
[Ipu3Haky CKpemuBarOIMXCs
npsaMbIx. [TapamiensHbie
IIPSIMBIE B IPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH IPSIMOU
IapajuIeIbHON TAaHHOU IIPSIMOM,
IIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIIEH
Ha JaHHOU npsAMon. Jlemma o
NIEPECEYEHUH MTapaAJIIEIbHBIX
MPSIMBIX TUIOCKOCTBIO

https://m.edsoo.ru/EBLE09SZ1

https://m.edsoo.ru/TYO9QBHKY

https://m.edsoo.ru/CYUQMU9K9

26

[TapamienbHOCTB TPEX MPSIMBIX.
Teopema o TpEX mapamieabHbIX
npsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHoE
npoektupoBanue. OCHOBHBIE
CBOICTBA MapajuieIbHOTO
MIPOCKTUPOBAHUS.
N3o06paxkenune pazHbIX Guryp B
napajuieIbHON MPOEKIINH

https://m.edsoo.ru/03GR5SOWZV

28

enTpanbHas npoekius. Yo
C COHAIPAaBJIEHHBIMU

https://m.edsoo.ru/Z5SFPA6SHI




29

30

31

32

33

CTOPOHAaMHU. YTOJI MEXIY
MPSIMBIMU

3aa4yn Ha JOKA3aTEeNbCTBO U
UCCIIeIOBaHKE, CBA3aHHbIE C
PacroJI0KEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TonsATHA: MapauIeIbHOCTh
IPSIMO U TUIOCKOCTH B
npocrpanctse. [Ipusnak
[IapaJUIEIbHOCTH IPSIMON U
mockocTH. CBOMCTBA
[IapaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

I'eomeTpuueckue 3agaun Ha
BBIYHCIIEHUE U JOKA3aTENbCTBO,
CBSI3aHHBIE C NTAPAJIJIEIIBHOCTHIO
MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE

[TocTtpoenue ceuenus,
IIPOXOAAIIETO Yepe3 JaHHYIO
MPSMYIO Ha 4YEPTEXKE U
MapajIEILHOIO IPYTon
npsMoi. Pacdy€r oTHOImEHMI

[MapannensHas TpOEKIIUs,
MIPUMEHEHHE I TOCTPOCHUS
ceueHHi Kyda u
napautenenumnena. CBoncTaa
napajuieJienune1a U IpU3Mbl

https://m.edsoo.ru/7TW31COFG6

https://m.edsoo.ru/N18CUQ03L

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

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

https://m.edso0o.ru/930T7FLSK
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35

36

37

[TapamiensHbIE TUIOCKOCTH.
[Ipu3Haku napaieabHOCTH
JIBYX TIJIOCKOCTEH

Teopema o mapajieIbHOCTH U
€IMHCTBEHHOCTH MJIOCKOCTH,
MPOXOJIAIICH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHON
MJIOCKOCTH U CICACTBHS U3 HEE

CBoiicTBa napaiebHbIX
IJIOCKOCTEH: 0 MapauieIbHOCTH
MPSMBIX IIEpECEeYEHUs IPU
TepeceYeHUH ABYX
NapajuIeIbHbIX INIOCKOCTEN
TpeThen

CBoiicTBa napanienbHbIX
IJIOCKOCTEH: 00 oTpe3kax
MapajuIebHBIX MPSIMBIX,
3aKJIIOYEHHBIX MEXKIY
MapajuIeIbHBIMU TIOCKOCTSAMMU;
0 MepeceYeHny IpsIMOi ¢
IBYyMs ITapajuleIbHbIMU
IIOCKOCTSIMU

https://m.edsoo.ru/QFUJAHV &8

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

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

https://m.edsoo.ru/QLA4PYRAT

38

39

40

[ToBTOpEeHue: Teopema
[Mudaropa Ha miaockocTu
IloBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a u
NPSIMOYT'OJILHOT'O
napajuleJenunea

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

https://m.edsoo.ru/Z6ENNNTSD

https://m.edsoo.ru/HYNIQ785Q
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42

43

44

45

Brruucnienue JUiMH OTPE3KOB B
KyO€ U MPSMOYTOJIbHOM
napaiesienue e

[TeprieHAMKYASAPHOCT MPSIMOiL
u ockocTH. [Ipusnak
MEPIEeHIUKYIAPHOCTH PSIMON
Y TJIOCKOCTH

[lepnieHIUKYISIPHOCTD MPSMOA
u ockocTH. [Ipu3nak
MIEePIEeHIUKYIIPHOCTH TIPSIMON
U TUIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH TIPSIMO,
MPOXOASAIIEH Uepe3 TOUKY
MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K
IUIOCKOCTH

IInockoctu u
MEepHEHUKYISIPHBIE UM
MPsIMbIE B MHOTOI'PAaHHHUKAX

https://m.edsoo.ru/FZBZVPOEC

https://m.edsoo.ru/ISFSHOGG3

https://m.edsoo.ru/K38BG31ZH

https://m.edsoo.ru/ WF3MTS4ES5

https://m.edsoo.ru/OKTGKHNSI

46

Ilnockoctu n
MepHEeHUKYISIPHbIE UM
MpsIMbIE B MHOTOT'PAaHHHUKAX

https://m.edsoo.ru/S1VOAWIW3

47

[lepneHuKymsp ¥ HAKJIOHHAS.
[TocTpoenue nepneHauKyIspa
U3 TOYKHU HA IPSAMYIO

https://m.edsoo.ru/KIP91.4ZCX

48

IlepnieHqUKYISp ¥ HAKJIIOHHAS.
[TocTpoenue nepneHauKyIsApa
13 TOYKH Ha MPSIMYIO

https://m.edsoo.ru/2IITUD45PR




49

50

51

Teopema o Tpéx
MEPIeHIUKYIIApax (mpsimast u
oOpaTHasi)

Teopema o Tpéx
MepHeHIuKyapax (mpsmas u
oOpaTHas)

Yron mexny
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

https://m.edsoo.ru/CNE1PAIUS

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/K4EHQ3E9E

52

[Touck nepreHIMKyIApHBIX
Hp?[MI:IX C IIOMOIIIBIO
HepHGHIII/IKYJISIpHI)IX
IIOCKOCTEH

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

53

54

55

56

OproronanbHoe
MIPOEKTHPOBAHNE

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIILHOMN
MUPaMUIbI C TOMOILBIO
OPTOTOHAJILHOMN MPOEKIINH

[Toctpoenue ceuenmii kyoa,
MIPU3MBI, TPABUILHOMN
MUPaMUJIbI C TOMOIIBIO
OPTOrOHAJILHOW TPOEKINU

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO IUIOCKOCTH.
[InmockocTu cummeTpuil B
MHOT'OTPaHHUKAX

https://m.edso00.ru/GP0ZX8VHE

https://m.edsoo.ru/FSZMOAI1AE

https://m.edsoo.ru/TSOFUDOQOJ

https://m.edsoo.ru/N77K7ZM8K




57

58

59

[Ipu3Hak nepneHuKyJIIpHOCTH
IIPSIMOM M TUIOCKOCTH KakK
CJIEICTBHE CUMMETPUU

[IpaBuiIbHBIE MHOTOTPaHHUKH.
Pacué€t paccTosinuii OT TOUKH
710 TIOCKOCTH

HpaBI/IJ'IBHBIG MHOI'OrpaHHUKH.

Pacué€t paccTosiHuii OT TOUKH
710 TNIOCKOCTHU

https://m.edsoo.ru/L9E703U3V

https://m.edsoo.ru/Z9E166HHZ

https://m.edsoo.ru/TISUOWZTH

60

Crioco0bl OnyCTUTh
NEPIEHIUKYJIAPBL: CHMMETpPUS,
CABUTI TOYKH I10 NapAJLIIEIbHOU
MpSAMOit

https://m.edsoo.ru/DHFUCBWO6

61

62

63

64

CrBur 1o HenmapaieabHOU
MIPSIMOM, U3MEHEHHE
paccTosHuI

KonTtponbHas pabora
"B3aumHO€ pacnosioxkeHue
MPSIMBIX U INIOCKOCTEN B
npocrpaHcree”

IloBTOpEHME: Yyron Mexay
IPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B
MIPOM3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB
IloBTOpEHME: Yyron Mexay
CKPEUIMBAIOIUMHUCS MPSIMBIMH
B IIPOCTPAHCTBE

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

https://m.edsoo.ru/JWS5SUZNNRSKJ

https://m.edsoo.ru/SKO9RHWDFQ

https://m.edsoo.ru/ WBREU9US7




65

66

67

I'eomeTprueckue MeToabI
BBIYHMCIICHUS YIJIa MEXKY
IIPSIMBIMU B MHOTOI'PAHHUKAX

JByrpanubiii yroia. CBOMCTBO
JIMHEMHBIX YIJIOB IByTPAHHOTO
yria

[IepnenqukynsapHsie
IockocTH. CBOMCTBA B3aUMHO
MEePIEHIUKYISIPHBIX
IUIOCKOCTEH

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

https://m.edsoo.ru/SH4CYFABO

https://m.edsoo.ru/F1HM69NVD

68

[Ipu3Hak nepneHauKyJIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMOKU
IepeceueHus JIByX IIOCKOCTeH
MEPIEHIUKYIJIIPHBIX TPEThEN
IIJIOCKOCTH

https://m.edsoo.ru/FYSTMQ43F

69

[IpssMOyTONBHBIN
napajuieJienumnen; Kyo;
WU3MEPEHMS], CBOMCTBA
MPSIMOYTOJIBHOTO
napajienenumnena

https://m.edsoo.ru/K99DBNDAW

70

Teopema o nuaroHaiu
MPSIMOYTOJIBHOTO
napajuieJIenuIea u clie/ICTBUE
u3 Heé

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTpuueckue u
MPUKIIAIHbIC 331a4H,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U
TUIOCKOCTH

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




72

73

[ToBTOpEHwMe:
CKpEUIUBAOIIHNECS MPSIMbIE,
napajulesbHbIE MIJI0OCKOCTH B
CTaHAAPTHBIX MHOTOI'paHHUKAaX

[Tapa nmapanienpbHBIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINXCS MPSMBIX,
paccTosTHUuE MEXIY
CKPEIIUBAIOIIUMHUCS TPSIMBIMU
B MPOCTBIX CUTYaILIUSIX

https://m.edsoo.ru/TL947D6WK

https://m.edsoo.ru/YFWZTQREN

74

75

76

77

PaccrosiHue oT TOUKH 10
IIJIOCKOCTH, PACCTOSIHUE OT
IPSAMOM 0 IIJIOCKOCTH

Beruncnenue paccrosHun
MEXIy CKPEIIHUBAIOIUMUCS
MIPSAMBIMU C TIOMOIIBIO
MEPIEHUKYISIPHON IIJIOCKOCTH
Tpéxrpannsiii yrou,
HEPABEHCTBA JUIsl TPEXTPAHHBIX
yrnoB. Teopema [Tugaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB
IUIs TPEXTPAHHOIO yria
DneMeHTHI chepuiecKoit
TE€OMETPUHU: T€ONE3UNYECKUE
JMHUM Ha 3emiie

https://m.edsoo.ru/W5GN48EIM

https://m.edsoo.ru/SWOVIIHMD

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

https://m.edsoo.ru/HMVTV74CP

78

Kontponbras padota "Yrib1 u
paccrosiHus"

https://m.edsoo.ru/IRTWZ59YU




CucreMaTu3anus 3HaHuH

79 "MHOrorpaHHuK 1 €ro 1 https://m.edsoo.ru/VC3UOAK3B
3JIEMEHTHI"
[Mupamupa. Buael nupamu .
80 PaNiAg. BHART THPAMHA 1 https://m.edsoo.ru/J3R0247EQ
[IpaBuibHas nupamuaa
IIpusma. IIpsAmas u HakIOHHAs
81 1 https://m.edsoo.ru/JNDHOOSEQ
npu3Mel. [IpaBuiibHas npusma
[IpssMo#t napayenenunen,
82 IIPSAMOYTOJIBHBIN 1 https://m.edsoo.ru/L8803LZGS
napajuiesienumnes, Kyo
Brinykiible MHOTOTpaHHUKH.
83 YK . p 1 https://m.edsoo.ru/B4TOMDU 1D
Teopema Ditnepa
Boinykiible MHOTOIpaHHUKH.
Teopema Ditnepa. [IpaBunbHbIe
84 P pa. P 1 https://m.eds00.r/QOMXIGALS
Y TIONyTIPaBUJIbHbBIE
MHOTOTPaHHUKHU
KonTponbhas padota
85 " P P " 1 https://m.edsoo.ru/3N52B3TEM
MHororpanHuku
ITonsaTHe BekTOpa Ha
86 P 1 https://m.edsoo.ru/LRBSE3B09
IJIOCKOCTH U B IPOCTPAHCTBE
87 CymMma BEKTOpOB 1 https://m.edsoo.ru/MNTSX2X1.8
88 PasHocTh BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH
89 IIpaBuio nmapasmenenumnena 1 https://m.edsoo.ru/XS6AN7TLA2
90 YMHOKEHUE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128LR
Paznoxenue BekTopa 1o 6asucy
91 TPEX BEKTOPOB, HE JICXKAIIHUX B 1 https://m.edso00.ru/U760IDCTG
OJTHOH IJIOCKOCTH
92 CkansipHO€ IpOU3BEIEHUE 1 https://m.edsoo.ru/JZ46VNC71




Brruncnenue yrina Mmexay

93 1 https://m.edsoo.ru/IUSI96UQP
BEKTOPAMH B IMPOCTPAHCTBE
II eHIme

94 POCTCHIIHNE SaaTH € 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMH
IIpocreimmue 3agauu ¢

95 p At 1 https://m.eds0o.ru/JCWURNGO1
BEKTOpaMH
IIpocreiimme 3anauu ¢

96 p a 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMH
n N

97 POCTCHIIHME 3a1a5H € 1 https://m.edsoo.ru/P3IWEWZZSY
BEKTOpaMH
O000111eH1E U CUCTEMATHU3ALIMS

98 . 1 https://m.edsoo.su/ECRMXSNM3
3HAHUI
O00011IeHIE U CUCTEMATU3AIUS

99 . 1 https://m.edsoo.ru/XXBTFP5WL
3HAHUN

100 HToroBasi KOHTpoJIbHAsA paboTa 1 https://m.edsoo.ru/SEFGPDWNKO

101 WroroBas koHTpoJsibHasE paboTa 1 https://m.edsoo.ru/X3ZG8A6SO
O000I11IeHIE U CUCTEMATHU3AIUS

102 Hvl H 1 https://m.edsoo.ru/931 AWXEK 1
3HAHUN

OBILIEE KOJIMYECTBO YACOB I1O 102

I[MTPOT'PAMME




11 KJIACC

KoauuecTBO 4acoB

Ne HMara DJIeKTpoHHbIe HU(pPOBbIE
n/n Tema ypoka Bcero Konrpoanueie  Ipaxkruueckue u3yueHusi oOpa3zoBaTe/ibHbIE PeCYpPChI
padoThI padoThI

[ToBTOpEHME TEMBI

1 "Koopaunatel BeKTOpa Ha 1 https://m.edsoo.ru/ WERSDS14U
IJIOCKOCTH U B IPOCTpaHCTBE"
IToBTOpEHME TEMBI

2 "CxansipHO€ MPOU3BEICHNE 1 https://m.edsoo.ru/M6JO60NJ7
BEKTOPOB"
IToBTOpEHME TEMBI

3 "Beruucienue yria Mexay 1 https://m.edsoo.ru/55KY41LVG
BEKTOpPaMHU B MPOCTpaHCTBE"
[ToBTOpEHME TEMBI

4 "VpaBHeHue MPsSMOH, 1 https://m.edsoo.ru/U20HPUS6W
MIPOXO/ISIIEH uepe3 ABE TOUKH"
YpaBHEHHE IIIOCKOCTH,

5 HOpPMaJlb, YpaBHEHHUE 1 https://m.edsoo.ru/VYIHSTERW
MJIOCKOCTH B OTPE3Kax
YpaBHEHUE IOCKOCTH,

6 HOpMaJlb, ypaBHEHHE 1 https://m.edso00.ru/541910WGX
MJIOCKOCTH B OTPE3Kax

7 BekTtopHoe npousBeneHune 1 https://m.edsoo.ru/NTYOG2APM
JIuneliHbIC HEPABEHCTBA,

8 . 1 https://m.edsoo.ru/54EQ7JQ8E
JUHENWHOE MPOrPaMMHUPOBAHNE
JIuHeiiHbIe HEpaBEeHCTBA,

9 1 https://m.edsoo.ru/VPKWBB4AA

JIMHEHHOE IPOrpaMMHUPOBAHUE
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11

12

AHaJINTHYECKUE METO 1B
pacyéra yria Mexy IpsMbIMH
B MHOI'OI'paHHUKax

AHaJIUTHYECKHUE METOIBI
pacuéra yriia Mexnay
IUIOCKOCTSIMU B
MHOTOI'PaHHHUKAX
®dopmyna pacCTOSHUS OT

TOYKHU OO IINIOCKOCTH B
KOOpaAuHaTax

https://m.edsoo.ru/KHJ20M3PV

https://m.edsoo.ru/DDXUUAIAS

https://m.edsoo.ru/SG451UUG1

13

Haxoxnaenne pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B KyOe

https://m.edsoo.ru/8V2N4X11.3

14

15

16

Haxoxnenne pacctostHuii OT
TOYKH J0 IJIOCKOCTH B
IIPaBUJIBHON ITUPAMUJIE

KonrtponbHas pabora
"Ananurnueckas reomerTpus”
CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKHU

https://m.edsoo.ru/UZ15UU37F

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

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

17

18

19

CedeHnst MHOTOTPAHHUKOB:
METO/I CJIE0B

CeueHust MHOTOTPAHHUKOB:
CTaH/IApTHBIE IUIOCKOCTH,
nepecequHs{ HpSIMI)IX nu
MIOCKOCTEHN

HapanﬂeanHe MpAMBIC U
IMJIOCKOCTHU: MapaJlJICJIbHBIC
CCUCHUA

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

https://m.edsoo.ru/CUP7TCPXQ

https://m.edsoo.ru/MM69MKRDP




20

21

22

23

[TapasuienpHble IpsIMBIE U
IIJIOCKOCTH: PacU€T
OTHOILLEHUN

[TapamnenbHble TpsIMBbIE U
IUIOCKOCTH: YTJIbI MEXKAY
CKPEIIMBAIOIIUMUCS PSIMBIMU

[IepnieHauKyIsApHBIE MIPSAMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE I1aphl
NEPHEHANKYIIAPHBIX
IUIOCKOCTEHN U MPSIMBIX,
CUMMETPUU MHOTOIPAHHUKOB

[lepnenukynsipHble NpsIMbIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIIEHIUKYIIIpax

https://m.edsoo.ru/O71ROIJFI

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

https://m.edsoo.ru/YQUVT6VZX

https://m.edsoo.ru/HQIN20OZJP

24

[IepnieHauKyIsIpHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYNCIICHUS JUIUH
B MHOTI'OTPaHHUKAX

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

25

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTS TUTOMIA/IeH, cooOpaxeHust
mogoous

https://m.edsoo.ru/FDRZ09G4X

26

27

[ToBTOpeHue: muomaau
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTS TUTOTIA/IeH, cooOpaxeHus
mogoous

[ToBTOpeHue: muomaau
MHOT'OYTOJIbHUKOB, ()OPMYIIbI
JUTS TUTOTA/IeH, cCOOOpakeHust
monoous

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

https://m.edsoo.ru/HWHVFENLOO




28

29

30

31

IImomaau ceuenunit
MHOTOTPAaHHHUKOB: TUIOIIA TN
MTOBEPXHOCTEM, pa3pe3aHus Ha
4acT, COOOpakeHUs1 IOJO0HS

IImomaau ceuenunit
MHOTOTPaHHHUKOB: TUIOIIAIN
MMOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKeHUsI 10 100Mst

KonTponbnas pabota
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEUYCHUS
MHOTOTPaHHUKOB"

0O0BéM Tenna. O0beEM
MPSIMOYTOJIBHOTO
napasuieNienumnena

https://m.edsoo.ru/ X2HRM9HD4

https://m.edsoo.ru/SH4ELYIN6

https://m.edsoo0.ru/SSUWIWWV 1

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

32

3anaun 00 yABOEHUU Ky0a, O
KBaJpatype Ky0a; 0 TPUCEKIUU
yria

https://m.edsoo0.ru/VK2J2TXEF

33

CrepeomeTpuyiecKkue 3a1a4u,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napasuieNienumne1a

https://m.edsoo.ru/ODR6H6TQS

34

[Ipuknagneie 3ama4u,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMA MPSIMOYTOJILHOTO
napasuiesenumneia

https://m.edsoo.ru/OSHTIOT1G

35

O06BEM npsMON TIPU3MBI

https://m.edsoo.ru/8AIL9YHYJ




36

37

38

CrepeomeTpuyeckue 3a1au,
CBSI3aHHBIC C BHIUMCIICHUEM
00BEMOB MPSAMOI IPU3MBI

[Tpuxnanueie 3a1auu,
CBSI3aHHbBIE C 00BEMOM MPAMOIt
MPU3MBI

Brruucnenue o0bEMOB e €
MOMOIIBIO ONPEAETEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI

https://m.edsoo.ru/1D8HV54A9

https://m.edsoo.ru/QI'Y C4F8IU

https://m.edsoo.ru/ON585060H

39

Brruucnenue o0bEMOB Te €
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O6bEM MUpaMuIbI

https://m.edsoo.ru/2CJLCMKS8N

40

41

42

43

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoleHne 00bEMOB MTUPAMHU/T
¢ o01IUM yTIIOM

®opmyna 00bEMa MUPaAMUIBI.
OTtHo1eHne 00bEMOB MTUPAMHU/T
¢ o0ITUM yTIIOM

CrepeomeTpuueckue 3aj1auu,
CBsI3aHHBIE C 00bEMaMu
HAKJIOHHOM MPU3MBI

CrepeomeTpuyecKHe 3a1auu,
CBsI3aHHBIE C 00bEMaMU
MTUPAMHU/TBI

https://m.edsoo.ru/AL3PODC9E

https://m.eds00.ru/3GO0OAJRNY

https://m.edsoo.ru/7TRERHWQO7

https://m.edsoo.ru/SF480DTS6

44

[IpuknagHbie 3a1a4u 110 TEME
"O0BEMBI TEN", CBI3aHHEIE C
00bEMOM HAKJIIOHHON TIPU3MBI

https://m.edso00.ru/9SF6O0YY VX




45

46

47

[TpukinaaHbie 3a1a49M 110 TEME
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM MTUPaMU/IbI

[Ipumenenue 0ObEMOB.
Beruucnienue pacctossHUs 10
TUIOCKOCTH

KonTponpHas padora "O0beM
MHOTOTpaHHUKA"

https://m.edsoo.ru/ZAMZ27RMY

https://m.edsoo.ru/I39CX0O3CP

https://m.edsoo.ru/XNWZSSJ7P

48

[unnHapudeckas
MOBEPXHOCTh, 00pa3yromue
UWJIAHAPUYECKON
MMOBEPXHOCTHU

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

49

50

51

s ap. [Ipamoit kpyroBou
uwHap. [nomans
MOBEPXHOCTH IHJIMH/PA
Konnueckast moBepXHOCTb,
o0pa3yrolire KOHUIeCKOn
noBepxHocTu. Konyc
CeueHue KOHYca MIOCKOCTBIO,

HapaHHCHBHOﬁ IIJIOCKOCTH
OCHOBAaHUsA

https://m.edsoo.ru/MAVW4KY55

https://m.edsoo.ru/PVRETHQ6Y

https://m.edsoo.ru/EOVSHALSL

52

VY ceu€HHBbI KOHYC.
N306paxeHre KOHYCOB U
yCEeYEHHBIX KOHYCOB

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

53

ITmomane OOKOBOM
MMOBEPXHOCTH U MOJHOU
MTOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AWKB9E4NE




54

55

56

57

[Tnomans 6OKOBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTH KOHYCA

CrepeomeTpruecKue 3aJauu Ha
JI0Ka3aTeNIbCTBO U
BBIYHCIICHHE, IOCTPOCHUEM
CEUYEHUM IIUIMHIpA, KOHyCa

CTepeOMeTpI/I‘leCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U
BBIYHUCJIICHHUC, IIOCTPOCHUCM
ceueHH HUJINHApPA, KOHYCa

IIpuxnanHeie 3aauu,
CBSI3aHHBIE C [IUIMHIPOM

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

https://m.edsoo.ru/QZVHSEXL9

https://m.edsoo.ru/AKF6PW62W

https://m.edsoo.ru/34297Z1L. HT5

58

59

IIpuxnanHeie 3a1a4uu,
CBSI3aHHBIE C [IUIUHIPOM

Cdepa u map

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/WITVKAJOR

60

[Mepeceuenue chepsl u mapa ¢
II0cKOCThI0. Kacanue mapa u
cdepsl TIOCKOCThIO. Bua u
n300pakeHue mapa

https://m.edsoo.ru/JEENB5ZS0

61

[Tepeceuenwue cdepsl 1 mapa ¢
10cKoCThI0. Kacanue mapa u
chepsl mIockocTei0. Bug u
n300pakeHue mapa

https://m.edsoo.ru/M6WK9K950

62

63

VYpaBuenne chepsl. [Lnomans
chepsl 1 e€ yacTeit

Cummerpus chepsl 1 mapa

https://m.edsoo.ru/U8G24BO8H

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




64

CrepeomeTpruecKue 3aJauu Ha
JI0Ka3aTeNIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC CO
cdepoii u mapom,
MIOCTPOEHUEM HX CEUCHHI
IJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpryuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO
BBIYUCJICHUC, CBA3aHHBIC CO
cdepoii u mapom,
MOCTPOCHHUEM MX CCUCHHI
IUIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

IIpuxnanHeie 3aauu,
CBsI3aHHbIE CO chepoit U
1apom

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

67

68

69

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY)KHOCTI/I, CTaH}lapTHI)Ie
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCI
BpallCHusA U MHOT'OI'paHHUKOB

3amauu o Teme "Tena u
MOBEPXHOCTHU BpamieHus"

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

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

https://m.edsoo.ru/PHHLCG54E

70

71

3agaun o teme "Tena u
MTOBEPXHOCTHU BpanieHus"

Kontponshas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

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

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




72

73

O06BeéMm mumuHapa. Teopema 06
00BbEME MPSAMOT0 LHUITUHIPA
Brruncienne 006EMOB TeI €
MIOMOIIBIO ONPEACTEHHOTO
unTerpaia. O0bEM KoHyca

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

https://m.edsoo.ru/ACTOMEMVF

74

TTnowmanu 0OKOBOI U IOJIHOMU
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/ZYTK7P8B1

75

76

77

78

CrepeomeTpuyeckue 3a1auu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIMIIMH/IPA, KOHYCA

[TpukiaaHbie 3a1a49H 110 TEME
"OO0BEMBI U IUIOLIAIN
noBepxHocrel Ten"

O0OBEM 1mapa 1 MapoBOro
cekropa. Teopema 06 00BEME
mapa. [lnomans coepsl.
CrepeomeTpHuyecKue 3a1au,
CBSI3aHHBIC C BBIYMCIICHUEM
00BEMOB 11apa, IIAPOBOTO
CErMEHTA U IapOBOTO CEKTOPa

[IpuknanHblie 3a1a4M MO TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM M1apa U TIIOIIAIBIO
cheprl. COOTHOIICHUS MEXKTY
IJTOMIAASIMU TTOBEPXHOCTEN U
00BEMaMHU ITOOOHEIX TEI

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

https://m.edsoo.ru/QXEA9GPVB

https://m.edsoo0.ru/VV60ONBVZX

https://m.edsoo.ru/EZH9GRUEJ

79

TToxoOHBIE TENA B
npocTtpaHcTBe. M3mMeHenue
00béMa mpu o000 H.

https://m.edsoo.ru/H24I188MKQ




80

81

82

83

CrepeoMeTprYeCcKUe 3a/1a4H,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB TeIl U IIoImanck
IIOBEPXHOCTEN

KoHnTtposbHas padota
"[Lomiaau moBEpXHOCTH U
00BEMBI KpyTJbIX TEN"

JIBuKeHHsI IPOCTPAHCTBA.
OtoOpakenus. J[BrxeHus u
paBeHCTBO (uryp. Obume
CBOMCTBA JIBW)XCHUHN

Bunsl nBmkennii:
napasulebHbIN MePEeHoC,
LEHTpAJIbHAsL CUMMETPUS,
3epKaJIbHast CUMMETPUS,
IIOBOPOT BOKPYT HPSIMOM

[IpeobpazoBanus mopoowus.
[Tpsmas u chepa Ditnepa

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

https://m.edsoo.ru/RXJ4Y W6NA

https://m.edsoo.ru/ZSUA7TNTX

https://m.edsoo.ru/A1PU2WOAX

84

85

86

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC NBUKCHUA

KonTponsHas padora
"BexTops!l B mpocTpaHcTBe"

O6o06matomee moBTopenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3alMs 3HAaHUI:
"ITapanienpHOCTb NPSMBIX U
IJIOCKOCTEM B TpOCTpaHCTBE"

https://m.edsoo.ru/KFDHOMGKZ

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

https://m.edsoo.ru/IHVB2NZH9




87

O6o6matomee moropenue 11
MOHATUI U METOJOB Kypca
reomerpun 10—-11 knaccos,
CHUCTeMaTU3als 3HAHUM:
"BexTopsl B mpocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJ0

88

O6o6matomee moropenue 11
MOHATHI U METOJ0OB Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTU3als 3HAHUI:
"BexTopsl B mpocTpaHcTae"

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

89

O6o6matomee moropenue 11
MOHATHN U METOJOB Kypca
reometrpun 10—11 kmaccos,
CHCTEeMAaTH3aIus 3HAaHUH
"O6beM MHOTOrpaHHUKA"

https://m.edso00.ru/B85S7VDTC

90

Ob6o6maroree nopropenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10—11 xmaccos,
CHUCTeMaTU3alrs 3HAHUI:
"O6beM MHOTOrpaHHUKa"

https://m.edsoo.ru/AJX4CDP5I

91

Ob6o6maromee nosropenue 11
MOHATHI U METOJ0OB Kypca
reomerpun 10—11 knaccos,
CHCTeMaTH3alysl 3HAHUI:
"Iromaam MOBEpXHOCTH U
00BEMBI KpyTJIbIX TEn"

https://m.edsoo.ru/H2ZABPRXO

92

O6o06matomee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 knaccos,

https://m.edsoo.ru/JGIDJS0NK




93

cucTeMaTh3alys 3HaHuil:
"Ilnomaam mnoOBEpXHOCTH U
00BEMBI KpyTJbIX TEN"

HtoroBast kKoHTpoJIbHAs paboTa

https://m.edsoo.ru/GXZMP89GD

94

95

96

97

98

99

Wrorosas KoHTpOJIBbHASA paboTa

[ToBTOpEeHME, 0000IICHUE 1
CHCTEMATU3aLNsA 3HAHUI

Hcropus pazsurus
CTEpEOMETPUH KaK HayKu U e
pOJIb B Pa3BUTHU COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M

Hcropus pazsurus
CTEpPEOMETPUU KaK HAyKH U €€
POJIb B pa3BUTHH COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pazsurus
CTEPEOMETPUU KaK HAyKHu U €€
POJIb B pa3BUTHH COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3Butus
CTEpPEOMETPUH KaK HAyKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WH)XXECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

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

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

https://m.edsoo.ru/IESALO6BS

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

https://m.edsoo0.ru/41X3XKQOG

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




100

HcTopus pa3BuTHs
CTEPEOMETPUHN KaK HAyKU U €€
POk B pa3BUTHU COBPEMEHHBIX
HWHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

https://m.edsoo.ru/GEJCO734F

101

Hcropus pa3Butus
CTEpPEOMETPHH KaK HAYKH U €€
POJIb B pa3BUTHU COBPEMEHHBIX
HHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus passurus
CTEpPEOMETPHM KaK HAYKH U €€
POJIb B pa3BUTHU COBPEMEHHBIX
HHXKXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT I

https://m.edsoo.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MIPsAMasi, IIIOCKOCTh
79 [TpyMeHsITh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
’ HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacrioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN yrojl, TPaHU JABYIPAHHOTO yIJa,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA YToJl IBYTPaHHOTO yIJia, rpajlycHast
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMU: MHOI'OI'PDAHHMK, BBIIYKJIBIA M HEBBITYKJIBIHA
’ MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, MIPaBHIIbHBIA MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (NMHMpamMuja, NpHu3Ma,
’ IPSMOYTOJIbHBIN Mapasienenunen, Kyo)
KnaccupunupoBat  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
78 KJacCU(pUKaUMK  (BBINYKJIbIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
' NpaBWIbHbIE MHOTOTPAHHUKH, TIpSMbIE M  HAKJIOHHBIE IPU3MBI,
napaJiesienue 1)
79 OnepupoBatb MOHSTUSMU: CeKymas IJI0CKOCTb, ceueHue
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPAaHHHUKOB,
' UCIIOJIB3YsI METOJI CIIE/IOB
Crpoutpb cedeHHMs] MHOTOIPAHHHUKOB METO/JOM CJIEJIOB, BBIIOJIHATD
7.11 (BBIHOCHBIE) TUIOCKHME YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3a1aun Ha HaXOX/I€HUE T€OMETPUUYECKUX BEJIMYHMH M0 00pa3iam
WIM aJIfOpUTMaM, TMPUMEHSsS WM3BECTHbIE aHAJIUTUYECKHE METONbl IpH
7.12 pELIEHUM CTAaHJApPTHBIX MAaTeMaTUYeCKUX 3aJad Ha BBIYKUCIICHUE
paccTOSTHUN MEXAY JBYMS TOYKaMH, OT TOYKH JI0 IPSIMOH, OT TOUKHJIO
IJIOCKOCTH, MEXAY CKPEINBAIOIUMUCS IPSIMBIMU
713 Pemarp 3a1aun Ha HaXOX/IEHUE T€OMETPUUYECKUX BEJIMYHMH [0 00pa3iam

HIIN aJITOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKUC METOJAbI ITpH




pPEIICHUU CTAaHJAPTHBIX MATEeMaTHYECKUX 3a/lady Ha BBIYHMCIICHUE YTJIOB
MEXy CKPEIIMBAIOIIMMUCS TPSMBIMH, MEXAY MPSMOM M IUIOCKOCTHIO,
MEXy TNIOCKOCTSMHU, ABYTPAHHBIX YTJIOB

Boruucnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTh COOTHOIICHUS

7.14 MEXIY IJIOIAIIMH MTOBEPXHOCTEN, o0BéMaMn MOO0HBIX
MHOT'OIPAHHUKOB
715 OnepupoBaTh MOHSATHSIMU: CUMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCb U
' MJIOCKOCTh CHMMETPUH, LIIEHTP, OCh H IJIOCKOCTh CUMMETPUU (DUTYPHI
W3Bnekatb, mpeoOpa3oBbIBaTh M HHTEPIPETHUPOBATH HHPOPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MpeACTaBICHHYIO Ha
YepTekax U pUCyHKaxX
[TpumensTh reomeTpuueckue (PakThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4y, MOPEIIONAramiliuX HECKOJIbKO IIaroB pPEIICHMs, €CIU YCIOBUSA
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme
718 [IpumensaTh mnpocTellne MpOorpaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHHUKAI[MOHHBIE CHCTEMBI IIPH PEIICHUU CTEPEOMETPUUECCKUX 3a71a4
719 [IpuBOoAUTE MpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHATh NOJyYEeHHbIE 3HAHUS HA MTPAKTUKE: aHAJTU3UPOBATh peabHbIC
CUTYyAallMU U IPUMEHATh U3YUYECHHbIE MIOHATHS B ITPOLIECCE TOMCKA PEIIECHUS
MaTeMaTH4ecku  CcHOpPMYNIUpPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
7.20 peanbHble CUTYallMM HA $3bIKE N€OMETPHUM, UCCIENOBATH MOCTPOEHHBIE
MO/JIEJIH C UCIIOJIb30BAaHUEM F'€OMETPUUYECKUX TOHATUN U TEOPEM, alllapara
anreOppl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXICHHEM
T€OMETPUUYECKHUX BEIMYUH
11 KJIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NMPoBePSIEeMOro .
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OrnepupoBaTh MOHATHSIMU: HWJIMHIPUYECKAsT TTOBEPXHOCTh, 00pa3yroIIne
6.1 MATUHAPUYECKOW TOBEPXHOCTH, IMHJIMHJP, KOHMYECKAs IMOBEPXHOCTH,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJI BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmioiioKeHHe CPephl U TIOCKOCTH




6.5

OnepupoBaTh NOHSATHUSIMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa,
BBICOTA CETMEHTA, IIapOBOW CJOW, OCHOBAaHME IIAPOBOIrO CJIOS, BHICOTA
[IApOBOTO CJI0S, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMYT

OnepupoBaTh IMOHATUSAMHU: MHOTOTPAHHHMK, BIIMCAHHBIM B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCaHHAS B MHOTOI'PAaHHUK HIIH TEJIO
BpaIllCHUS

BBIYHCIIATE COOTHOIIEHUS MEXTY TUIOIIAISIMH IIOBEPXHOCTEH M 00BbEMaMHu
IMOAOOHBIX TEI

6.9

N300paxkaTh n3ydyaemble (QUTYphl OT PYKH U C NMPUMEHEHHEM IMPOCTHIX
YEepTEIKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATh (BBIHOCHBIE) IUIOCKME YEPTEXKU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHWTH CEUYCHHUS Tel
BpaIeHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEOOPa30BbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPEACTaBICHHYIO Ha
YyepTekax U pUCyHKaxX

[TpumenHsTh TeoMeTpuvecKkrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANoJaralollluX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCIOBUA
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JIEHCTBUSA CIOKEHHS BCKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXXEHHUSI BEKTOpPA Ha YHCIO, OOBSACHATh, KAKMMU CBOWCTBAMH OHH
o0azaoT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTUSIMU: JAEKApPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MeXJ1y BEKTOpaMH, CKaJSIpHOE IpPOU3BEICHUE BEKTOPOB,
KOJUJIMHEApHbIE U KOMITJIaHAPHBIE BEKTOPBI

6.17

6.18

Haxoauth cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroil
MEXJly BEKTOpPaMHU, CKaJISIpHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

33.IlaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HAa IPUMEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemarn 3aJadyd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH U
HAaXOXICHUC T'COMECTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuTMaMm,
IMPpUMCEHAA HN3BECTHBIC METOJBbI npu pPEIICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIIMe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 3aa4

6.22

6.23

IIpuBOAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallUu ¥ IPUMEHATH U3yYEHHbIE MIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4ecku  cHOpPMYIHPOBAHHOW  MpOOJIEMbI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM Ha SI3bIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aa4d, CBSI3aHHBIC C HAaXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH
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HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, IMPOCTPAHCTBO.
[Tonsitue 06 akCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CIICJCTBUSA U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeuuBarouiyecs: mnpsMble. [lapamnenbHOCT  OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajUiebHble MpsSMblE B  IPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajuiesIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHcTBeHHbIE (DUTYpPHI HA IUIOCKOCTH: TETpadJp,
KyO, mapaJuieNenumne/1, IoCTPOSHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) Hp?[MOfI U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE TTapasuIeIbHbIe U MEPIECHANKYISIPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEeHIUKYISPHOCTHU MPSMO U MJIOCKOCTH, T€OpeMa O MPSMOU MepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U INIOCKOCTBIO, IBYTPAHHBII
yTOJ1, TMHEWHBIN yroJl IBYTpaHHOro yria. [lepreHuKynsp u HakJIOHHbBIE: PACCTOSIHHE
OT TOYKH JI0 INTOCKOCTH, PACCTOSIHUE OT MPAMOU 10 TNIOCKOCTH, IPOEKIHs PUTypsl Ha
IIJIOCKOCTB. [IepreHIMKyYIApHOCTb IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mrockocteil. Teopema o TpEX MeprneHInKyIIsipax

IloHsATHE MHOIrOrpaHHHMKA, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIIMYKIBIE U
HEBBINYKJIbIE MHOTOIPDAaHHUKH, Pa3BEPTKAa MHOrorpaHHuka. [Ipmsma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMasi U HAKJIOHHAs IPU3MBI, OOKOBasl U
IIOJIHAs ITOBEPXHOCTH NMpu3Mel. [lapamnenenunen, npsaMOyroiabHbIi NapajuieIenunes
u ero corcrta. [lupamuaa: n-yronpHas nupaMuia, rpaHd U OCHOBAHHME NTUPaMUIBL,
OOKOBas M IOJIHA MOBEPXHOCTh MHUpPAaMUbI, MPaBUIIbHAS U yCEUE€HHas MUpaMUJa.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBUIIBHBIE MHOTOTPDAaHHUKH: IOHSTHE
[IPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUibHAas NpU3Ma M IpaBUiIbHAs NHpaMUia,
IpaBUJIbHAS TPEYTrOJIbHAs MUpaMUJa U MPaBUIbHBIN TeTpasap, kyo. [IpencraBnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M ukocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

OJIEMEHTBI CUMMCTpPUHU B nupaMmujax, napajejicnmIic1ax, IIpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [lnomane
OOKOBOIl MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIA/b




OCHOBAHHUH, TeopemMa 0 OOKOBOHM MOBEPXHOCTH MpsiMON mpu3Msl. [1omans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHOM NHMpaMuIbl, TeOpemMa O IUIOIIALU
yceu€HHo# nupamupsl. [Tonstue 06 06béMe. O0bEM MUpaMUIbl, TPU3MBI

7.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOIICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOJIO0HBIX TENT
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6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIre HIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. Llumuuap: ocHOBaHUSA UM OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA> OOKOBOM M MOJITHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3ymooline KOHUYECKOM TOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOcTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
U OCb, TUIOMIAIb OOKOBOW U MOJTHON MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: neHTp, paauyc, IMaMeTp, IIomaab moBepxuoctu chepnl. Bzanmuoe
pacroyiokeHue cepbl U TIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, TUIoImaib

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa 1 KoHyca
KomOunHamuu Ten BpamieHUs ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 oOBEME
NpSIMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u mionaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOHIAASMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOASIIEE YePE3 BEPIUIMHY), CEUSHHSI Iapa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBEC. CrnoxxeHre M BBIUMTAHHE BCKTOPOB.
YMHOXEHHE BCEKTOpPA HA YHUCJIO. Paznoxxenue BCKTOpa 110 TpéM HCKOMIUJIaHAapHbIM
BCKTOpPaM. HpaBI/IJ'IO napajiiejacnuicaa. Penrenue 3agad, CBA3aHHBIX C
MPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpsmoyronpHasg cucTeMa KOOpPAWMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpa.
[Ipocreitimne 3amauri B KOOpAMHATAX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BEJCHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT TP PELLICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GOpMyIUpPOBATh M ONEPUPOBATH MOHATHSIMH: OINpeIesieHue,
aKcuoma, TEOpeMa, CIIEJCTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCUIIbHBIE (DOPMYJIUPOBKHU; TPUMEHATh UX; YMEHHE (DOPMYIUPOBATD
0o0paTHOE W TMPOTHUBOIOJIOKHOE YTBEP)KICHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIONb30BaTh METOJ, MaTeMaTHYeCKON WHAYKLUU;
IIPOBOAMTH JIOKA3aTEJIbHbIE PpACCYKIACHUS MpU PpELIeHUM 3ajad,
OLICHMBATh  JIOTMUECKYI0 TMPAaBUIBHOCTh  PACCYXKACHWI; yMEHHE
ONEpUPOBATH MOHATHSMHU: MHOECTBO, IMOIMHOXECTBO, ONEpPallMU Haj
MHOKECTBAMHU; YMEHHUE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH
armapar JJisi OMUCAaHUs PEATbHBIX MPOLIECCOB U SBJICHUHN U MIPU PEIICHUN
3aJa4, B TOM 4YHCIE M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OTIEpPHPOBATH TOHATHIMHU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OIHUCHIBaTh Tpadbl pa3IHuYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHIATUSIMH: HATypaJIbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENECHH, CTEIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokaszareiaeM, JiorapugMm ymciaa, CHUHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJI0, PAalMOHAJIBHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHaIbHBIX, JEHCTBUTENBHBIX UYHCEI; YMEHHE MHCIIOIb30BaTh
NpPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOLIMI JeIUTeNh U HauMEHbIIee
oO1iee kpaTHOe, anroput™M EBKIIMIa MpH perieHny 3ajad; 3HAKOMCTBO ¢
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHUs IPOOHO-pallMOHATbHBIX

BBIpa)KeHHfI; YMCHHE OIICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudmeTnyecKkas nporpeccusi, reoMeTpuieckas nporpeccusi, 6eCKOHEUHO
yObIBatolasi  reoMeTpudeckas  MpOrpeccus; yMEHHWe  3a7aBaTh
MOCJIEI0BATEIHHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMILIEKCHOTO 4Hcia, hopma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anrebpanyeckas); yMeTb MHPOU3BOAUTH apHU(pMETHUECKUe ACUCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMHU: MaTpuua 2x2 u 3x3,

OnpeaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMenue OIICpHUPOBATh IHNOHATUAMHU: pPAOVOHAIIBHBIC, WUPpallMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HX CUCTEMbI;, YMCHHC OIICPHUPOBATH
HNOHATHUAMU:. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTEMbBI C IApaMCTPOM; IIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHUA MATECMATUUYCCKHX

3aJla4 1 3aaa4 M3 pa3JINIHbIX obnacreit HAayKHU U peaHBHOﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
(GYHKIIMM Ha MIPOMEXYTKE, HepepbIBHAs (DYHKIINS, aCUMOTOTHI Tpaduka
¢byHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOJAHOM, IepBOoOpa3Hasi, ONpeAeHEHHBIN
MHTETpajl; yMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (yHKIHUU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMM, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTapHbBIX (DYHKINH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJS HCCIEIOBaHUS (YHKIHH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHHWEM amlapara MaTeMaTH4YeCKOro
aHaIK3a; MPUMEHSTh NPOU3BOJAHYIO JI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bU3HYEeCKUX 3aa4ax; HaXOAUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'0 MOJACIMPOBAHUA C

NoMOILI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIUH, JUHEeHHas (YHKIUS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3y4eHHBIX (DYHKUIMH, BBINOIHATH MPE0oOpa30BaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33/1a4 U3 JPYTUX Y4EOHBIX IPEIMETOB M
3a71a4u U3 peaIbHOM JKM3HU; BBIPAXKATh (POPMyJIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; UCTIOJIB30BaTh CBOMCTBA M Ipaduku QyHKIUI 415 pereHus
YpaBHEHHIA, HEPaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, A0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBApOB U
YCITyT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPABHEHMsI, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh PpE3yJIbTaTOB; YMEHHME MOJAEIHPOBATH
peanbHbBIE CHTyallud Ha S3BIKE MAaTEMaTHKH; COCTAaBIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATH MOJyYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE U3BJIEKAaTh, UHTEPIPETUPOBATH
nH(pOopMalIrIo, IPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarolllyt0 CBOMCTBA PEAIbHBIX MPOLECCOB U SIBJICHUI; TPEACTABIISATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATh COBMECTHBIE
HaONIOZICHUSI C TIOMOINBIO JHMarpaMM pacCeMBaHUs H JIMHEHHOMN

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEpOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeIMYMHA, pPacIlpeleliecHHe BEpPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIyuallHOW  BEJNMYHMHBI, (YHKIUH paclpelesieHuss ¢ IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieH i,
YMEHHUE HCIIOJIB30BaTh CBOWCTBA M3YYCHHBIX pACIPENCICHUN JUIs
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHE TNPUBOIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMeHWHE
NPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYXKICHHUS ISl PEIICHUS 32134,
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue omnepupoBaTh IMOHATUAMU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKMHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA YToJ, CKpEIIMBAIOLIMECS TNpsSMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOM M IJIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHME UCIIOJIB30BATh IIPU
pelleHnn 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLIGHUBAThb pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENIN C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH H

BCJIMYHMH, pCIIaTh CBA3AHHBIC C HUMU MIPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM QUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapamnenenurne], Mpu3Ma, NUpaMmuaa, (urypa ¥ MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONaab
MOBEPXHOCTH MHPAMUIBI, MPU3MBI, KOHYyca, IMIMHAPA, O00BEM Kyoa,

MMpAMOYTOJIBHOI'O MapauICICniuneaa, mUupaMuabl, MpPU3Mbl, OUJIHWHIpPA,




KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUs KOHyCa W LIWJIMHJpA,
NapajuleJbHbIE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss cepsl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
bopMynUpoBaTh ONpeAeNeHUs U3y4aeMbIX (PUTYp, BBIABUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh UX; YMEHHUE MPOBOAMUTH Kiaccupukanuio ¢uryp o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh IOHSATHSMHU: JBIDKEHHE B IPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIIOJIB30BaTh T'€OMETPHUUCCKUE OTHOIICHHSI
TIPH PEIICHHUH 33/1a4; HAXOJUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pCabHOW XU3HW; YMEHHE BBIYUCIATH T'€OMETPHUCCKHAE BEITHUUHBI
(MHA, yroi, IUIOIadb, OOBEM, IJIONIAh OBEPXHOCTH), UCIOIB3YS
W3YYCHHBIC (POPMYJIBI U METOJbI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas chepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApaJIICIICNUIIea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, PAa3JIoKEeHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEACHHE, YIOJl MEKIY
BEKTOPaMHU; YMEHHUE UCIIOIb30BAaTh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTUX y4eOHbIX

npeamMecToB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MMOHUMaHUE 3HAYMMOCTH MATEMATUKA B M3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; YMEHHWE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOM

MaTE€MaTU4YeCKON HayKu




HHEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA

EI'D 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel
12 Panmonanbupie yncna. OOBIKHOBEHHBIE M JIECATHYHBIC JPOOH, MPOIECHTHI,
' OCCKOHEYHBIC MTEPUOUUCCKHUE IPOOH
13 Apudmernueckuii  KOpeHb  HATypaJbHOM  cTemeHu.  JleHcTBUS ¢
' apu(MeTHUECKUMH KOPHIMHU HAaTypalbHOM CTeNeHn
14 Crenenp ¢ nenslM mnokaszareneM. CTeneHb € pPalMOHAIbHBIM I10Ka3aTeeM.
. CBoiicTBa cTenEHU
L5 CuHyc, KOCHHYC M TaHI€HC YHMCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
. apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJlbHbIE JOrapHUPpMbI
JeiicTBuTenpHble uncna. ApupMeTHYEcKUe omepanuu ¢ AeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubmmkEHHbIC BBIUYMCICHUS, MPABHIIa OKPYIJICHHS, TMPUKUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [lenbie 1 1pOOHO-paAIIIOHAIbHBIE YPAaBHEHUS
22 ppatyioHaibHbIe ypaBHEHHS
2.3 Tpuronomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TOTapuPpMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpruveckrne HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHU M HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMmu
2.11 Matpuna cucTeMsl IMHEWHBIX ypaBHeHUN. OTpenenTenb MaTpHULIbI
3 OyHKIHH U TpaduKu




OynK1us, criocoos! 3ananus pyHkun. ['padux ¢pyHkiun. Bzanmuo oopaTHble

31 dbyakuun. YérHple n HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
Ob6nactp ompezneneHuss ¥ MHOXKECTBO 3HadeHWd (yHkiuu. Hymn QyHkmum.
30 [TpoMexyTKH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTU (DYHKIIHU.
. Maxkcumymbl 1 MUHUMYMBI pyHKUInd. Hanbonbliee 1 HauMeHbliee 3HaUCHUE
(GyHKINU Ha TPOMEKYTKE
33 CrenenHast QyHKIIMS ¢ HATypaJIbHBIM U IENbIM TOKa3zareneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduK KOPHS n-0¥ CTEIIEHU
34 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [TokazarensHas u morapudmudeckas GyHKIIUH, UX CBOMCTBA U rpaduKu
16 Touku paspeiBa. AcumnTorel TpadukoB ¢yHKIM. CBoicTBa (QyHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS ITOCIIEIOBATEILHOCTEN
3.8 Apudmerndeckass W TeoMmeTpuyeckas mnporpeccun. Popmyna CIIOKHBIX
' MPOLIEHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE FM€eMEHTAPHBIX (YHKIIUN
[IpumeHeHne MPOM3BOJHON K HCCIENOBAaHUIO (DYHKIUH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxeHre HanbompIIero 1 HaMMEeHbIIEero 3Ha4eHus (pyHKIUN
Ha OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHoxecTBO, onepaluy HajJ MHOXKecTBaMu. J{narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepositHOCT
6.3 Kombunatopuka
7 I'eomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIE U TNTOCKOCTH B TPOCTPAHCTBE
7.3 MHoOrorpanHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS




‘ 7.5 ‘ KoopauHaTsl 1 BEKTOPBI
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