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HOACHUTEJIBHASA 3AIINCKA

['eomeTpus sABIsAE€TCS OAHUM M3 0A30BBIX KYpCOB Ha YpOBHE CPEIHEr0 OOIIEro
0o0pa3oBaHus, TaK KaK 00€CIIEUNBAET BO3MOKHOCTb U3YUEHUS JUCUHUILIINH €CTECTBEHHO-
HAayYHOM HAmNpaBJIEHHOCTH W MPEAMETOB T'yMaHUTapHOro Imukia. Ilockoibky
JIOTUYECKOE MBITUICHHEe, (popMupyeMoe Mpu M3YYCHUH OOYYarOIIMMHUCS TTOHSATHHHBIX
OCHOB T'€OMETPHUH, IIPH J0KA3ATEIbCTBE TEOPEM M MOCTPOEHUU LIETIOYKHU JIOTHYECKUX
YTBEPKICHUM PU PEIICHUU FTEOMETPUUECKUX 3a]1a4, YMEHHE BbIJIBUTATh U OTIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCS NpPH PELIEHUM 33]a4 €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTU (PU3HUYECKHUX 3a]ay.

Llens ocBoeHus mporpaMmbl ydyeOHOro Kypca «leomerpusi» Ha yniyOJIEHHOM
YpPOBHE — pPa3BUTHE HHJMBHAYaJbHBIX CIIOCOOHOCTEH OOYYarolUXCs MPU U3YYECHHH
TEOMETPHH, KaK COCTABIISIIONIEH IpeaMeTHOM obnactu «Maremarrka u HHOOPMaTHKa
yepe3 oOecreueHne BO3MOXKHOCTU MPUOOPETEHUs M UCTONIb30BaHUs Oosiee TITyOOKHX
reOMETPUYECKUX 3HAHUM U JICHCTBUHN, CrieU(DPUUHBIX T€OMETPUHU, U HEOOXOMUMBIX JJIs
YCIIEIIHOTO NPO(EeCCHOHAIBHOTO 00pa30BaHUs, CBSI3aHHOTO C HCIIOJIb30BAaHUEM
MaTEMaTUKH.

[IpuopuTeTHBIMU 3a7jauaMU Kypca T€OMETPHUH Ha YIITYOJIEHHOM YPOBHE,
PACHIMPSIONIMMH M YCUITUBAIOIIUMHU Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paclIMpeHre MPeACTaBICHHS O TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYphI U
(opMHUpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPUU C OKPYKAIOLTUM MUPOM;

dbopMupoBaHUE MPECTABICHUS O TPOCTPAHCTBEHHBIX (PUTYpaX KaK O BaXKHEHIITHUX
MaTEMaTUYECKUX MOJEIISIX, MO3BOJISIIOIIMX OIUCHIBAaTh M U3y4aThb Pa3HbIE SIBICHHS
OKpYKarolero MUpa, 3HaHHE MOHATUIHOro ammapara no pasaeny «CrepeomMeTpus»
yueOHOro Kypca reOMETpHH;

dbopMupoBaHuE YMEHHUS BIIaJIeTh OCHOBHBIMHU MOHSATUSIMU O MPOCTPAHCTBEHHBIX
dburypax M uX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (DOopMya M YMEHHE HX
NPUMEHSITh, YMEHUS JOKa3bIBaTh TEOPEMbl M HAXOIUTh HECTAHJAPTHBHIE CIIOCOOBI
penieHus 3aay;

(dbopMUpoBaHUE YMEHUS Paclo3HABaTh HA YEPTEKAX, MOJICIISAX U B PEaIbHOM MUPE
MHOTOTPAaHHUKH U TeJia BpallleHHs], KOHCTPYUPOBATh FEOMETPUUYECKHE MOJCIIH;

dbopMUpOoBaHUE TOHMMAHUA BO3MOXKHOCTH aKCMOMAaTHMYECKOTO IOCTPOEHUS
MaTeMaTU4YeCKUX TeOopuHd, (QOpMHUpPOBAHHE IIOHMMAHHUS POJM AKCUOMATUKU TPH
IIPOBEICHUU PACCYKICHUM;

dbopMUpoBaHUE YMEHHS BIAETh METOJAMM JIOKA3aTe€lbCTB M AJTOPUTMOB
pelIeHus, YMEHUSI UX MPUMEHSITh, MPOBOAUTH JOKA3aTEJIbHbIE PACCYXKIEHUS B XOJE
pELICHUs] CTEPEOMETPUYECKUX 3aJad M 3alad C MPAKTUYECKUM COAEpKaHUEM,
(opMupoBaHUE MPEACTABICHUS O HEOOXOAMMOCTHU JOKA3aTeIbCTB MPU
000CHOBaHMHU MaTEMaTUYECKUX YTBEPKACHUM U POJIU aKCHOMATHUKH B TIPOBEJICHUU
NEAYKTUBHBIX PACCYKICHUI;

pa3BUTHE U  COBEPILICHCTBOBAHUE  WHTEIUIEKTYaJbHBIX W  TBOPYECKHUX



CIIOCOOHOCTEH O0OydJarOIMXCs, TO3HABATEIHPHOM AKTHBHOCTH, HCCIEIOBATEIHLCKAX
YMEHUH, KPUTUUYHOCTH MBIIUICHHUS, UHTEPECa K U3YUEHUIO TEOMETPUH;

dbopMupoBaHue (QPyHKIIMOHAIBHON TI'PAMOTHOCTH, pPEJIEBAHTHOM T'€OMETPHUM:
YMEHHUSl pacro3HaBaTh MPOSBICHUS TICOMETPUUECKUX TIOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEW B pEaJbHbIX >XU3HEHHBIX CHUTYallMAX W TPU HM3YyYEHUU IPYTHX
y4eOHBIX IPEIMETOB, MPOSBIICHUS 3aBUCUMOCTEHN U 3aKOHOMEPHOCTEM, MOJIETUPOBAHNUS
peaybHBIX CHUTyallud, HCCJIENOBAaHUA TIOCTPOCHHBIX MOJENei, WHTepnpeTaluu
MOJTyYE€HHBIX PE3YJIbTATOB.

OCHOBHBIMU CcOZIepKaTEIbHBIMU JUHUSAMU yueOHOTO Kypca «l'eomerpusi» B 1011
Kimaccax sBstoTCS: «IIpsMble M TUIOCKOCTH B TIPOCTPAHCTBE», «MHOTOTPAaHHHUKN,
«Tena BpameHus», «BekTopbl M KOOpAWHATHI B MPOCTPAHCTBE», «JIBMXKEHUS B
MIPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TpeboBaHuMEe «yMETh OIEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE oOyueHus B 10-11
KJIacCcax, OTHOCHUTCS KO BCEM COJEpXKaTelbHbIM JIMHUSIM Y4eOHOro Kypca, a
dbopMUpoBaHUE JTOTUYECKUX YMEHHUM paclpeesieTcs He TOJIBKO MO COePKATeIbHBIM
JUHUSAM, HO U 10 rogam oOyuenusi. ConepkaHue oOpa3zoBaHUs, COOTBETCTBYIOIIEE
npeIMeTHBIM  pe3ynbrataM  ocBoeHusi DenepanbHOl  pabodeld  MPOrpamMMmbl,
pactpenenéHHbIM 0 ToAaM 00y4YeHHUsl, CTPYKTypUPOBAHO TaKUM 00pazoMm, YTOOBI KO
BCEM OCHOBHBIM, TPUHIUIHUAIBHBIM BOIMpocaM OOydJarommecs oOpaliaimch
HEOJHOKPATHO. TO TO3BOJISIET OPraHU30BaTh OBJIAJICHUE TE€OMETPUYECCKUMU
MOHATUSAMUA ¥ HaBBIKAMH TIOCJIEIOBATEIbHO W TIOCTYIATENIbHO, C COONIOIEHUEM
MPUHITMIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAaHMS BKJIIOYAThb B OOIIYIO CHCTEMY
TEOMETPUICCKUX TIPEICTABICHUN OOYJaIOmUXCsl, paciiupsisi U ynyomnss e€, oopa3ys
MIPOYHBIC MHO)KECTBEHHBIC CBSI3H.

[Tepexo k M3yYCHUIO TEOMETPUH Ha YIITyOJIEHHOM YPOBHE ITO3BOJISCT:

co3marh  ycioBus s auddepeHimanuu  o0ydeHHs,  MOCTPOCHUS
WHIUBUYabHBIX 00pa30BaTeIbHBIX MPOTPaMM, 00CCIICUNTh yIIIyOJIEHHOE M3ydYeHHUE
TE€OMETPHUH KaK COCTAaBIIAIONICH yaeOHOTO IpeaMera «MaTemMaTukay;

MOJITOTOBUTh OOYYAIOMIUXCS K TMPOJOIKCHUIO U3YYCHHS MATEeMAaTUKH C YYETOM
BbIOOpa Oymymieir mpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXAY OOIUM U
podeCCHOHANBHBIM 00pa30BaHUEM.

Ha u3yuenue yueOHOTO Kypca «l eomeTpusi» Ha yriyOIEHHOM YPOBHE OTBOIUTCS
204 gaca: B 10 kiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 gaca B
HEJIEITI0).

COAEPKAHUE OBYUEHUS

10 KITACC

IIpsiMmble 1 MJIOCKOCTH B MPOCTPAHCTBE
OcHOBHBIE TOHATUSL cTepeoMeTpur. Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.



[TonsiTHEe 00 AKCHOMAaTU4YECKOM TOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH U
CJICICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NOpsAMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOIIMECH,
napajulesIbHbIe U CKpEIMBAIOIIKeECs Npsmble. IIpu3HaKu CKpenuBaronmxcs MpsaMbIX.
[TapannenpHOCTh NMPAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MapaJUICIbHBIEC IPSIMBIE B
IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPAMBIX, IAPAJLIECIBHOCTD NPSMOU U IUIOCKOCTH.
[TapannenbHoe M IEHTpPaJIbHOE IMPOEKTHpPOBaHME, H300paxeHue ¢uryp. OCHOBHbIE
CBOMCTBa MapaJUIeIbHOTO MPOEKTHpoBaHUs. M300paxkeHne (Quryp B mapaielnbHON
IIPOCKLUMU. YIVIBI C COHAIPaBICHHBIMA CTOPOHAMM, YIOJl MEXKAY MPSIMBIMU B
npocrtpaHcTse. [lapaeapHOCTh INIOCKOCTEN: NTapajulesIbHbIE INIOCKOCTH, CBOMCTBA

IapaJuIeIIbHBIX IJIOCKOCTEN. [Ipocrenimue
IPOCTPAHCTBEHHbIE (PUTYPHI HAa IUIOCKOCTH: TETpa’p, MapaiesienuIes, MOCTPOECHUE
CEUYCHHUM.

[leprieHIUKYAAPHOCT MPAMOW M IUIOCKOCTH: IEPIEHIWKYISIDHBIE TNPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MMAPAJIIEIBHBIE U MEPIEHAUKYISPHBIE K IIOCKOCTH, MPU3HAK
MIEPIICHIUKYISIPHOCTH MPSIMOM M TUIOCKOCTH, TEOPEMA O MPSMOM MEPIICHIUKYISIPHOU

IJIOCKOCTH. OptoronansHoe IIPOEKTUPOBAHHUE.
[leprieHIMKYSAp W HAKJIOHHBIC: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHHUE OT
OpsMOMl 10 TJIOCKOCTH, MPOEKLUHsS (PUTYphl HAa IUIOCKOCTh. llepneHauKymnsipHOCTb
IJIOCKOCTEW: TMpPHU3HAK NEPHNEHAMKYISIPHOCTH JIByX IUTOCKOCTel. Teopema o Tpéx
MIEPIICHIUKYISIpax.

YIiel B IPOCTPAHCTBE: Yrojl MEXKAY NMPSIMON U IUIOCKOCTBIO, IBYTPAHHBIM yTOJI,
JMHEWHBIA YTOJI IBYI'PAHHOIO ymia. TpéxrpaHHblii 1 MHOTOrpaHHble yribl. CBOMCTBA
IUIOCKMX YIJIOB MHOTOTPaHHOro ymia. CBONCTBA IUIOCKMX W JBYIPaHHBIX YIVIOB
TPEXTPAHHOTO yIya. TeopeMbl KOCHHYCOB U CHHYCOB JUISl TPEXTPAHHOTO YIVIA.

MHoOrorpaHHUKH

Buabl MHOrorpaHHukoB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: nN-yrosbHas
npu3Mma, npsMas U HAKJIOHHas MpU3Mbl, OOKOBask M IOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, nNpsaMOYrojbHBIN Mapajulesenunea U ero cpoictea. Kparuaiimme
IIyTH Ha TOBEPXHOCTU MHOTrOrpaHHuka. Teopema Dunepa. [IpoctpancTBeHHas Teopema
[Mudaropa. [lupamuga: N-yroapHas nupaMuia, NPaBUIbHAA U yCEUEHHAs MUPAMUIBI.
CpoiictBa pébep u OOKOBBIX TIpaHeW MpaBUiIbHOM mnHUpamuiabl. I[IpaBuiibHBIE
MHOTOTPaHHUKH: TPaBUJIbHAS IPU3MA U
IpaBUJIbHAS NTMPAMHUJIA, IPABUIIbHAS TPEYTOJIbHAS MUPAMUAA U TPABWIBHBIA TETPASIP,
KyO. [IpencraBieHue o NpaBUIbHBIX MHOTOTPAHHUKAX: OKTAYIP, 10AEKAdIP U UKOCAIP.

Bbruncnenue 31eMEeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yriel. Ilnomans
OOKOBOI IOBEPXHOCTH U MOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI, IIJI0IA/1b OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsAMOI npu3Msl. [1nomans 60koBOM MOBEPXHOCTH U
ITIOBEPXHOCTHU MTPABWIBHOW MUPAMUBI, TEOPEMA O TUIOIIAN YCEYEHHON TMPAMHUIBI.

CummeTpust B HPOCTPAHCTBE.  DJIEMEHTbl  CUMMETPHM  IPaBUIIbHBIX
MHOTOrpaHHUKOB. CHMMeETpUs B  NpPaBUIBHOM MHOIOIPDAHHUKE: CHMMETPHUS



napajieJienuIesa, CUMMETpUS MPABWIBHBIX IPU3M, CUMMETpUS NPABUIBHOU
UPaMUJIbIL.

BekTOopbl H KOOPAUHATHI B MPOCTPAHCTBE

[ToHsTHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOD, JJIMHA HEHYJIIEBOTO BEKTOPA,
BEKTOPbl KOJJTMHEApHBIC, COHANPABICHHbIE U MPOTHUBOIOJIOKHO HAIPaBICHHbBIC
BEKTOpbl. PaBeHCTBO BeKTOpOB. JIeHCTBHUS C BEKTOpaMHU: CIOKEHHE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJbKHMX BEKTOPOB, YMHOXEHHE BeKkTopa Ha uucio. CBoicTBa
ciokeHus: BekropoB. (CBoHCTBa yMHOXEHHUsT BekTopa Ha uyucio. [lonstue
KOMILUTaHApHbIE BEKTOpbl. [Ipu3Hak KoMIIaHApHOCTH TPEX BeKTOpoB. IlpaBuio
napaienenunena. Teopema O pa3jloKEHHH BEKTOpAa MO TPEM HEKOMIUIAHAPHBIM
BekTropam. I IpsmoyrosibHas cucteMa KOOpAUHAT B TPOCTpaHCTBE. KOOpAMHATEI BEKTOPA.
CBs13b MEXK Yy KOOpAMHATAMU BEKTOPA U KOOPIMHATAMY TOUEK. YTOIJI MEXKYy BEKTOPAMHU.
CkansipHO€ TPOU3BEACHUE BEKTOPOB.
11 KUIACC

Tesa BpameHust

[lonsaTus:  UUIMHApPUYECKAass  NOBEPXHOCTb,  KOHMYECKAas  MOBEPXHOCTb,
chepuueckasi MOBEpXHOCTh, 00pa3yrole MoBepXHOCTel. Tena BpalieHus: HUIUHIP,
KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzanmuoe pacnonoxenne chepsl v IIIOCKOCTH,
KacaTelbHasg IUIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHHWs HA TIOCKOCTH.
Pazpéprka mununapa u konyca. Cummerpust chepsbl U 1mapa.

O6béM. OcHOBHBIE CBOMCTBAa 00BEMOB Tel. Teopema 00 00bEME MPSIMOYTOJILHOTO
napajuienenuneaa M ciueactsus u3 He€. OOBbEM MPSAMON M HAKIOHHOM NPHU3MBI,
MWIMHJPA, TUPaMUIBI U KoHyca. O0bEM I1apa U mapoBOTr0 CETMEHTA.

KomOunarmu ten Bparienust ¥ MHOTOTrpaHHUKOB. [Ipu3ma, BicanHas B IMIIHHID,
omucaHHas OKoJio IIMHApa. [lepeceuenne cdepsl u mapa ¢ miockocThio. Kacanue
mapa u cepsl MI0CKOCThIO. [loHATHE MHOTOTpaHHUKA,

OTMHCAaHHOTO OKOJIO chepsl, Chephl, BIUCAHHON B MHOTOTPAaHHUK WJIM TEJIO BpaIlleHUsI.

[Inomaas MOBEPXHOCTH MWIMHAPA, KOHyca, IUIOMAAb chepbl U €€ YacTew.
[TonoOue B mpocTpancTBe. OTHOLIEHUE 00BEMOB, IITOMIAJEH TOBEPXHOCTEH MOT0OHBIX
¢uryp. IlpeoOpazoBanue mnomodusi, romorerus. PelieHue 3agady Ha IUIOCKOCTH C
MCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue cedeHWii MHOTOTPAHHMKOB M TN BPAIICHUS: CEUYCHHUS IWIMHIPA
(mapauienbHO U MEPIEHANKYISIPHO OCH), CEUeHUsI KOHyca (TapasuiesibHble OCHOBAHHUIO
U MIPOXO/ISIIINE Yepe3 BEPIIUHY), CEUCHHS 1Iapa, METO/Ibl IOCTPOCHUSI CEUYEHUI: METOT
CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIEeH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

Bektopsl B mpoctpanctBe. Onepanuu Haja BeKTopamu. BekTopHOE yMHOXKEHHE
BeKTOpOB. CBOICTBAa BEKTOPHOIO YMHOXeHUs. [IpsiMmoyrosibHasi cuctemMa KOOpJWHAT B
npoctpanctBe. Koopaunatel Bektopa. Paznoxkenue Bekropa no 6asucy. KoopaunarHo-
BEKTOPHBIA METOJI IPU PEUICHUU T€OMETPUUECKUX 3aay.



J{BMKEeHUs] B IPOCTPAHCTBE

JBuxeHus npoctpanctsa. OtoOpaxenus. JBuxkeHus u paBeHcTBO (uryp. O6mue
CBOMCTBA JBWIKCHHWW. BuIbl ABWIKEHWI: NapauIebHBIA IEPEHOC, LEHTpabHas
CUMMETpUS, 3epKalibHas CHMMETpPHs, TOBOPOT BOKpyr mpsmoi. [IpeoOpazoBanus
nono6wus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPHUS» (YIUIYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHET'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxkaaHckoe BOCIMTAHHeE:

c(OPMUPOBAHHOCTh TPAKIAHCKOHN MO3HIIMKA 00YJarOIerocsl KaKk akTHBHOTO U
OTBETCTBCHHOTO YJICHA POCCHICKOTO OOIIECTBA, MPEACTABICHHE O MaTEMaTHICCKUX
OCHOBaX (DYHKIIMOHMPOBAHHS PA3JIMYHBIX CTPYKTYp, SBJICHHHA, TPOIEAYP
Ipa)IaHCKOTO 00IIeCTBa (BEIOOPHI, OMIPOCHI U APYToe), YMEHUE B3aUMOICHCTBOBATh
C COITMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUH C X (YHKIMSIMH U Ha3HAYCHUECM;

2) MaTPUMOTHYECKOE BOCTIMTAHME:

c(hOPMUPOBAHHOCTh POCCUUCKON TPAKIAHCKON WICHTUYHOCTH, YBKEHHUS K
MPOIIIOMY W HACTOSIIIEMY POCCHUCKOW MaTeMaTHKH, IICHHOCTHOE OTHOIICHHE K
JTOCTIDKEHUSAM POCCUHMCKHX MaTeMaTUKOB M POCCUUCKOW MAaTEMaTHYECKOW IIKOJIBI,
UCTIOJB30BAHUE OTHX JIOCTIDKEHHWH B JAPYrUX HayKaxX, TEXHOJOTHAX, cdepax
YKOHOMHKH;

3) AYXOBHO-HPAaBCTBEHHOE BOCIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, c(hOpMHUPOBAHHOCTH
HPABCTBCHHOTO CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYCCKUM
IPUMEHCHUEM JOCTIKECHUH HAYKU U ACSITEILHOCTHIO YUEHOTO, 0CO3HAHUE JIMYHOTO
BKJIaJ[a B IIOCTPOCHUE YCTOWYNBOTO OYIIyIIEro;

4) 3cTeTHMYecKOe BOCIMTAHHE:

ACTETHYSCKOEC OTHOIICHHUE K MHPY, BKIIOYAs 3CTETUKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEN, 00OBEKTOB, 3a/1a4, PEIICHUN, PACCyXIECHUH, BOCIIPUUMUYUBOCTD K
MaTeMaTHYCCKUM acleKTaM pa3IuYHbIX BUOB HCKYCCTBA;

5) ¢u3nyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTH YMEHHUS IIPUMEHSATH MaTeMaTHICCKIE 3HAHUS B MHTEpECcax
30pOBOTO M 0Oe30macHoro o0pasa >KW3HU, OTBETCTBEHHOE OTHOIIECHHUE K CBOEMY
3I0POBBIO (340pOBOE TMHTaHUE, COATAHCHPOBAHHBIM PEKUM 3aHATHH M OTIbIXA,
perynaspHas (u3nueckas aKTUBHOCTH), (U3HUYECKOEC COBEPIICHCTBOBAHUE IIPH
3aHATUSAX CIIOPTUBHO-03I0POBUTEIIBHON IeATEIHbHOCTHIO;

6) TpyroBoe BoCIHTAHHE:

TOTOBHOCTB K TPY/Y, 0CO3HAHHE IICHHOCTH TPYA0IIO0HSI, THTEPEC K Pa3IMYHBIM
chepaM npodheCCHOHATBLHON IEATeILHOCTH, CBSI3aHHBIM C MaTeMaTHKOH H e€
NPWIOKCHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymiel mpodeccuu u
peanu30BbIBaTh COOCTBCHHBIC JKU3HCHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO HA IPOTSKCHUHU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO
B PCIICHHUH MPAKTHYECKUX 3a7a4 MaTeMaTHICCKON HAIPaBICHHOCTH;



7) PKOJIOrHYecKOe BOCTIHTAHUE:

c(hOPMHPOBAHHOCTh  IKOJOTUYECKOM  KYJIbTYpbl, TOHHUMAaHHUE BIUSHUS
COLIMAJIBHO-PKOHOMUYECKHUX MPOLECCOB HAa COCTOSIHHE NMPUPOJHOM M COLMATIBHOM
Cpefibl, OCO3HAHHE II00ATBHOTO XapakTepa HKOJIOTHUECKUX MPOoOieM, OpUEHTALIHS
Ha TPUMEHEHHWE MAaTEMaTUYEeCKUX 3HAHWM JIA pemieHus 3aaad B 00JacTu
OKpYXalollel cpepl, IJIaHUPOBAHUE TIOCTYIIKOB M OILIEHKA HX BO3MOXKHBIX
MOCJIEICTBUAN I OKPYKAIOIIEH CPENb,

8) IeHHOCTH HAYYHOIO MO3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKU, TIOHUMAHUE MaTeMaTU4eCKON
HayKH Kak cdepbl YeI0BEUECKOM AeATEIBHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAYUMOCTHU
JUISl pa3BUTHS [IUBWIN3ALMH, OBIAJCHUE SI3BIKOM MATEMAaTUKU M MAaT€MaTHYECKOU
KYJIETYpOU KaK CPeJCTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYLIECTBIISITh MPOECKTHYIO
Y UCCIIEA0BATENbCKYIO IEATEIIbHOCTh MHAUBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VYJIBTATBI

Ilo3naBare/ibHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

ba3oBble joruveckue 1ecTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYUIECTBEHHbIE IMPU3HAKKA MaTEeMaTHYECKUX
00BEKTOB, MOHATHUN, OTHOIIEHUI MEX1y MOHATHIMU, POPMYIUPOBATH ONPEIACICHUS
NOHSITUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKALIMKA, OCHOBAHUS JIJIs
000O0LIEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOIUMOTO aHAIN3A;

BOCIPUHUMATh, (POPMYIUPOBATH U IPEOOPA30BHIBATH CYKICHUS:
yTBEpAUTENbHBIE U OTpULIATEIbHbIC, €IMHUYHbIE, YACTHBIEC U O0IINE, YCIOBHbIC;

BBISIBJISITh MaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUMS B
(dakTax, NaHHBIX, HAOJIIONEHUSX M YTBEPXKICHUSX, MpeAjaratb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U ITPOTUBOPEUUN;

Jienarh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIFOUEHUI IO AaHAJIOTHH;

MPOBOAUTH CAMOCTOSITENIBHO JI0Ka3aTelbCTBA MATEMAaTUUYECKUX YTBEPKIACHUIM
(mpsiMblEe ¥ OT MPOTUBHOIO), BBICTPAUBATh apryMEeHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOAbL;

BBIOMpATh Ccroco0 penieHUs y4dyeOHOW 3agauu  (CpaBHUBAThb HECKOJBKO
BapUAHTOB PEIICHUsI, BEIOMpPATh Hanboee MOAXOIAIIMN C yYETOM CaMOCTOSITEIIbHO
BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieqoBare/ibCkue 1eiCTBUA:

UCIIOJIb30BATh BOIPOCHI KAaK MCCIEI0BATEIbCKUI WHCTPYMEHT I103HAHMS,
dopmynupoBaTh  BONPOCH,  (UKCHUpYIOIIME  TOPOTHBOpPEYUE,  MpoOIeMy,
yCTaHABIUBATh UCKOMOE U IaHHOE, (HOPMUPOBATH THUIIOTE3Y, ApTYMEHTUPOBATH CBOIO
MO3ULIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBINA 3KCIEPUMEHT, HCCIIEJOBAHUE



II0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMAaTU4YECKOro OOBEKTa, SABJICHUS, IPOLECCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy OObEKTaMHU, SIBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITENIbHO (hOopMyTupoBaTh 000OIIEHUS M BBIBOJBI IO peE3yibTraTam
OPOBEAEHHOIO  HAOMIONEHUS,  UCCIENOBaHMs,  OLIEHUBaTh  JOCTOBEPHOCTH
NOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE MPOLECCA, a TaKXe BbIIBUIAThH
IIPEATIONIOKEHHS O €T0 PA3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ nndgopmanmeii:

BBISIBIIATH Je(UIIUTHI HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIIPOC U JUIs PELICHUS 3a/1a4H;

BBIOMpPATh MHPOPMALIMIO U3 MUCTOUYHUKOB PA3JIMYHBIX THUIOB, aHAJIM3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMALIMIO PA3THYHBIX BUAOB U (hopMm
IIPEACTABIICHNS;

CTPYKTypHUpPOBaTh HHPOPMALIMIO, IPEACTABIATH €€ B pa3IMYHBIX (hOopMax,
WUTIOCTPUPOBATh rpapuuecky;

OLICHUBATh HaJIE)KHOCTD uH(popmanu 1o CaMOCTOSATEIIEHO
c(hOpMYyITHPOBAHHBIM KPUTEPUSIM.

KovMMyHMKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe AeiCTBUS

OO0uenue:

BOCIIPUHUMATh U (OPMYITHPOBATH CYXKICHUS B COOTBETCTBUHU C YCIOBUSMH H
HEJISIMH OOIIEeHHUSI, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHS B YCTHBIX
W TIMCBMEHHBIX TEKCTaxX, JaBaTh TOSCHEHHUS 110 XOAYy pelIeHUus 3aadu,
KOMMEHTHUPOBATh MTOYUSCHHBIN PE3yIIbTaT;

B XoJi¢ OOCYXXJIECHHsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOM TEMBI,
poOJIeMBbl, periaeMoi 3a/1a4M, BRICKa3bIBaTh UICH, HAIICJICHHBIC HA TTIOMCK PEIICHUS,
COTOCTABIIATh CBOM CYXKICHHUS C CYXICHHSIMHU JAPYTUX YYaCTHUKOB JHUAJora,
OoOHapy»XuBaTh pa3IWYue ¥ CXOJACTBO TO3UIMH, B KOPPEKTHON (opme
bopMyITUpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

MIPENICTABIIATh PE3YNIBTAaThl PEIICHUS 3a7add, SKCIICPUMEHTA, MCCIICIOBAHMS,
MPOCKTa, CaMOCTOATEIBLHO BHIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM 3aaa4
MIPE3CHTAIMHA U 0COOCHHOCTEH ayIuTOPHUH.

PerynsiTuBHBIE YHUBEpPCcaAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

COCTaBJIATH IJIaH, aJTOPUTM pElISHUs 3aJla4M, BEIOUpATh CIIOCOO PEIICHUS ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEMN, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MHGBOPMAITUH.

CaMOKOHTPOJIb, YMOIIUOHAJIBLHBIA MHTE/JIEKT:

BJIAJIETh HAaBBIKAMU IMO3HABATEIbHON peICKCHUY KaK 0CO3HAHUS COBEPIIIAEMbIX
JEUCTBUNM W MBICIUTEIBHBIX IPOIECCOB, WX PE3YJAbTaTOB, BJIAJETh CIIOCOOAMHU



CaMONIPOBEPKH, CAMOKOHTPOJISI IIpOLiecca U pe3ysibTaTa PEelICHHUs] MAaTEMaTHYeCKOM
3a/1a4H;

NpPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPU PELICHUM 3aJ]1a4H,
BHOCUTb KOPPEKTHUBBI B JACATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pPE3yJibTaTa LEeU U YCIOBUSIM, OOBIACHITH PUUNHBI
JOCTHKCHHSI WJIM HEJIOCTUKEHUSI PE3YJbTaToB JEATEIbHOCTH, HAXOAUTh OIIMOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJILHOCTD:

NOHUMAaTh W MCHOJb30BaTh MPEUMYIIECTBA KOMaHIHOW M HWHIWBHUAYaIbHOU
pabOoThI IPU PEIICHUH YYE€OHBIX 33a4, IPUHUMATH LI€JTb COBMECTHOM JAESITEIIBHOCTH,
IUIAaHUPOBATh OPraHU3aldI0 COBMECTHOW pabOThl, pacHpelensTh BHUIbI padoT,
JIOTOBapUBAThCs, OOCYKIaTh MPOLIECC U Pe3ylbTaT padoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TpymnmnoBbiX (opmax paboTsl (0OCyxaeHus, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHIIOIHATH CBOIO YACTh PA0OTHI 1 KOOPIAUHHUPOBATh
CBOM JCHCTBUSA C APYTMMU YI€HAMH KOMAaH]Ibl, OLIEHUBATh KAYECTBO CBOErO BKJIaAa
B OOUMI MPOAYKT MO KpUTEpUsM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJICHCTBHUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca oOyyaromuiicss HAy4YnTCA:

+  CcBOOOIHO OMEPUPOBATH OCHOBHBIMH TMOHATUSMHU CTEPEOMETPUH TTPU
pELIeHNH 3aJa4y ¥ MPOBEICHUU MaTeMaTHUECKUX PAacCyKICHU;

+  TIPUMEHSATb aKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX MPU PEIICHUN
TreOMETPUYECKUX 337134,

+  KIacCU(UIIMPOBATh B3aUMHOE PACTIONOKEHNE TPSIMBIX B IPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

« CcBOOOIHO OMNEepUpOBaTh MOHATHSAMH, CBSI3aHHBIMM € yIJIaMH B
OPOCTPAHCTBE: MEXAY MPSMBIMH B TMPOCTPAHCTBE, MEXKAY MPSAMOiL
IUIOCKOCTBIO;

+  cBOOONIHO ONEPUPOBATH NOHATUAMHU, CBI3aHHBIMU C MHOTOTDaHHUKaMH;

« CcBOOOJIHO pacro3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (TMpU3Ma, MUpamMua,
IPSIMOYTOJIbHBIN Mapajielenuren, Kyo);

+  KJIacCU(pUIUPOBATh MHOTOTPAaHHHUKH, BBIOMpasi OCHOBAaHUSA I KJacCU(UKAIIUY;

+ CBOOOJIHO ONEpPUPOBATh MOHITUSIMHU, CBSI3aHHBIMHM C CEYEHHEM MHOIOI'PAHHUKOB
IO CKOCTBIO;

*  BBIIOJHATh NapajuleIbHOE, LIEHTPAJIbHOE M OPTOTOHAJIBHOE IMPOEKTHUPOBAHUE
(Guryp Ha IJI0CKOCTb, BBIIIOJHATH N300pakeHUs1 GUTYp Ha IJIOCKOCTH;

« CTPOUTh CEYEHHsS MHOTOI'PDAHHUKOB PpAa3JIMYHBIMU METOJAMH, BBIIOIHSITH



(BBIHOCHBIC) TUTOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpXY, COOKY, CHU3Y;

BBIYHCIIATH IUIOIMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUPaAMUIA),
reOMETPUYECKUX TEJ C TPUMEHEHUEM (HOpPMYIL;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B POCTPAHCTBE, LIEHTP, OCh U
MJIOCKOCTh CUMMETPUHU, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBIL;

CBOOOZIHO  OINEpUPOBATh TMOHSATUSMHU, COOTBETCTBYIOIIUMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBINOJIHATH JECUCTBUS HAJl BEKTOpaMU;

pelIars 3a/1a4u Ha J0Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOLICHUN U HaXOXKICHUE
FCOMETPUYECKUX BEIWYMH, MPUMEHAS U3BECTHBIE METOAbI IIPU PEILICHUHU
MaTeMaTUYECKUX 3a/1a4 MOBBILIEHHOIO U BBICOKOTO YPOBHS CI0KHOCTH;
MPUMEHATH TPOCTEUIINE TPOTPAMMHBIE CPEACTBA U IICKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a/1ay;
U3BIIEKAaTh, TNPEOOPa3OBBIBATH W  MHTEPIPETUPOBATH  MHOOpPMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTYpax, MPEICTABICHHYIO Ha YEPTEkKAX U
pUCYHKaXx;

IPUMEHATh MOJIYYEHHBIE 3HAHUSA HA IMPAKTUKE: CPAaBHUBATH U AHAIU3UPOBATH
peanbHble CUTyallMd, NPUMEHATH W3YYEHHBIC IOHATHS B IPOLIECCE IMOMCKA
pelieHus MareMaTH4ecku CHOPMYIUPOBAHHON MPOOIEMBbl, MOICIUPOBATH
peanbHbIe CUTYalluH Ha S3bIKE T€OMETPUM, UCCIEN0BATH IIOCTPOCHHBIE MOEIIH C
UCIIOJIb30BAHMEM T€OMETPUYECKUX TOHATUM M TEOpeM, armapara aireopsl,
pemarbs NpakTUYECKUE 3aJaud, CBS3aHHBIE C HAXOXICHUEM I€OMETPUUYECKUX
BEJIMYMH;

UMETh MPE/ICTABICHUSI 00 OCHOBHBIX 3TaNax pa3BUTUS T€OMETPUHU KaK
COCTaBHOM YacTH (PyHIaMEHTa PA3BUTHS TEXHOJIOTHUH.

K koniry 11 kiacca oOyyaroniuiics HayduTCs:

CBOOOZIHO  OMEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMU C  LIMJIMHJIPUYECKOM,
KOHHYECKON U C(hepruiecKoi MOBEPXHOCTAMHU, OOBACHSITH CIIOCOOBI MOIYYESHUS;
OTIepPUPOBATh MOHATHSIMH, CBA3aHHBIMU C TE€JIAMH BPAICHUS: [IMITUHAPOM,
KOHYCOM, c(pepoii 1 1mapom;

pacrno3HaBaTh Teja BpalleHus (LHJIMHIpP, KOHYC, cdepa U 1ap) U OOBACHATH
CroCcOObI MOJTYYEHHUs TEJ BpAILlCHHUS;

KJIaCCU(PUIIMPOBATH B3AMMHOE PACIIONIOKEHUE CPephl U MIIOCKOCTH;

BBIUUCIISTH BEJIMUMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeJl BPAIICHUS, OObEMBI U
IUIOIIAAM TOBEPXHOCTEH MHOTOIPAHHUKOB M TE€J BpPAILLECHUS, T€OMETPUYECKUX
TeJ ¢ IpUMEHEeHueM (HopMy;

CBOOOJHO OMNEPUPOBaTh MOHATHUAMHU, CBSI3aHHBIMU C KOMOMHAIMSIMH TeEl
BpalllecHUss M MHOTOTPAHHUKOB: MHOTOTPAaHHHMK, BIMCAHHbII B cdepy H
OMHKCAaHHBIM OKOJIO cdepbl, cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalllCHUS;



BBEIYHCIISITh COOTHOIIICHUS MEXKTy TUTOIIAISIMHU TIOBEPXHOCTEH U 00BEMaMu
IMOJIOOHBIX TEJI;

n300paxaTh U3ydaeMbie (GUTYPHI, BHITOIHATH (BBIHOCHBIC) TIJIOCKUE YEPTEIKU U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (UTYp: BHJ CBEpXy, COOKY, CHHU3Y, CTPOUTH
CEUYEHHUS TEJ BpaIllCHUS,

W3BJICKaTh, HWHTEPIIPETHPOBATL U  IpeoOpa3oBbIBaTh  MHOOpPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTekKax 1
PUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MMOHATHEM BEKTOP B IIPOCTPAHCTRE;

BBITIOJIHATH ONEPALIMU HAJl BEKTOPAMU;

3a71aBaTh MJIOCKOCTh YPABHEHUEM B JEKAPTOBOM CUCTEME KOOPJMHAT;

peliarh T€OMETPUUYECKUE 3aJladyd HAa BBIYUCICHHUE YITIOB MEXAY MPSMBIMH M
IJIOCKOCTSIMM, BBIUUCIICHUE PACCTOSIHUM OT TOYKHM JI0 IIJIOCKOCTH, B II€JIOM, Ha
MIPUMEHECHUE BEKTOPHO-KOOPJAMHATHOTO METO/1a IIPH PEIICHUH;

CBOOOJTHO OTIEpHUPOBATh MOHATUSMH, CBI3aHHBIMHU C JIBUKEHHUEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA ABMKCHUM;

BBITIOJTHATH M300paKeHNSI MHOTOTPAHHHUKOB M TEJI BpAIICHUS TIPH MapajuIeIbHOM
MEPEHOCE, LEHTPATLHON CHUMMETPUH, 3E€PKATBHOM CHUMMETPHUM, MPHU TMMOBOPOTE
BOKPYT IIPSIMOM, TpeoOpa3oBaHus MOI00MS;

CTPOUTH CEUYEHHMS] MHOTOIPAaHHUKOB M TEJ BpAIllCHUS: CEUCHUS IUIUHJIpa
(mapayienbHO W TEPHEHIUKYISIPHO OCH), CEYCHHsS KOHyca (TmapasuielibHbIC
OCHOBAaHHIO U MIPOXOSIIIME Yepe3 BEPIIUHY ), CCUCHUS 111apa;

MCMOJIb30BaTh METO/IbI TOCTPOCHUSI CEYEHUI: METOJI CJIEIOB, METOJT BHYTPEHHETO
MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEH TIIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUYECKUE YTBEPKICHUS;

MIPUMCHSTh TE€OMETpUUSCKHE (DAKThI IJII PEIICHUS CTEPEOMETPUUYSCKUX 3aj1ad,
MPEATIONArallMX HECKOJIBKO IIAroB PEIICHUs, €CIU YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOM U HESIBHOM (hopMme;

peliaTh 3a/1a4d Ha JOKA3aTeJIbCTBO MAaTEMaTUYECKUX OTHOIICHUN U HAXOXKJICHUE
T€OMETPUUECKUX BEJIUYHH;

MPUMEHSITH TTPOTPAMMHBIE CPEIICTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

MPUMEHSITh MOJYYEHHbIC 3HAHUS HA MPAKTUKE: CPaBHUBATh, aHAJIU3UPOBATH U
OLICHUBATh pEaJIbHbIE CUTYallUH, NPUMEHSATh N3YYCHHBIE MOHSTHS, TEOPEMBI,
CBOMCTBa B MpOIIECCe IMOMCKAa PEIICHHS MaTeMaTH4YeCcKdu cHopMyanpoBaHHON
npoOJeMbl, MOACIUPOBATh peajbHble CHUTYallUM Ha S3bIKE T'€OMETPUH,
MCCIIEIOBaTh TOCTPOEHHBIE MOJEIM C HMCIOJIb30BAHUEM T'€OMETPUUECCKUX
MOHATUM W TEOopeM, ammapara ajreOpbl, peliaTh NPaKTUYECKHUEe 3ajadH,
CBSI3aHHBIE C HAXOXK/ICHUEM I'€OMETPUYECKUX BEJIMUNH;

UMETh MPE/ICTaBICHUSI 00 OCHOBHBIX 3TAlax Pa3BUTUS T€OMETPUHU KaK
COCTaBHOU YacTu (pyHIaMEHTa pa3BUTHUS TEXHOIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HauMeHoBaHue pa3iesioB H TeM KosimuecTBo yacoB JJIEeKTPOHHbBIE
n/n [TPOrpaMMbl Bcero Koutposibubie  |[[IpakTudeckne  (WHGpoBbIe)
paGoThI PpaboThI oOpa3oBareJibHbIE
pecypchl
1 BBeneHue B CTepeOMETPUIO 23 1
2 B3auMHOE pacrosokKeHue MPIMbIX B 6 1
MPOCTPAHCTBE
3 [TapannenbHOCTh IPSIMBIX M IJIOCKOCTEH B 8
MPOCTPAHCTBE
4 [lepreH UKyIIpHOCT IPSAMBIX H 25
TIOCKOCTEH B IPOCTPAHCTBE
5 'YI7IBI ¥ pacCTOSHUSA 16 1
6 MHOTOTrpaHHUKA 7
7 BeKTOopbI B IPOCTPaHCTBE 12
8 [ToBTOpeHue, 0000IICHNE U CHUCTEMAaTU3AITIS S 2
BHAaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME) 102 6 0




11 KJIACC

Ne n/m [HammeHoBaHHe pa3/1eioB H TeM Kosin4ecTBo 4acoB JJIEKTPOHHBIE
NporpaMmmsl Bcero Kontposabnbie [[IpakTuyeckue (muposbie)
paﬁOTBI paﬁOTbI 06pa30BaTeJ1])Hble
pecypchl
AHaJIUTHYECKas FEOMETPHUS 15 1
[ToBTOpeHue, 06001IEHNE U 15 1
CHCTEMaTh3alus 3HAaHUI
O0BEM MHOTOTPaHHHUKA 17 1
Tena BpamieHus 24
[T10111a/11 TTOBEPXHOCTH U OOBEMBI 9 1
KPYIJIBIX TEJ
JIBro>keHUS 5 1
[ToBTOpeHue, 06001IeHNE U 17 2
CUCTeMaTu3allus 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME] 102 8 0







ITOYPOYHOE IIVTAHUPOBAHUE
10 KIJACC

n/n

Ne Tema ypoka

Koaun4yecTBO 4acoB

Bcero KoHnTposbHbIE
padoTbI

IIpakTuyeckue
padoThbI

aTa
U3YICHUSA

DJIEeKTPOHHBIE
nudposble
o0pa3oBare/ibHbIe

pecypchl

(OCHOBHBIE ImpaBujia I/I306pa)KeHI/IH Ha

[PUCYHKE IIJIOCKOCTH, NapauIeIbHbIX
[PSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka

[loHATHA CTEpEOMETPUHN: TOUKA, IIPsAMas,
MJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
NpaBuiia N300paKEHHSI HA PUCYHKE
[MJIOCKOCTH, MapaJUICIIbHBIX NPAMBIX
(OTpe3KOB), CEpPEeIUHBI OTPE3Ka

[lousTus: MepeceKarommecd ImiI0CKOCTH,

MCPCCCKAOIIUECCA MpsAMasa U MJIOCKOCTb,
MMOJIYIIPOCTPAaHCTBO

[loHsATHA: TepeceKaroluecs MI0CKOCTH,
repeceKarolecs npsmMas u miocKoCTb;
MOJTyTIPOCTPAHCTBO

MHoOrorpaHHUKH, H300paxeHne

MPOCTEHIINX TPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIMNX 00bEKTOB

MHOrorpaHHUKH, H300paxeHne
MPOCTEUIINX MTPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 00bEKTOB

IAKCHOMEI CTCPpCOMCTPHN U TICPBBIC
CIICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U MIEPBHIE
CJIEIICTBHS U3 HUX




AKCHOMBI CTEPEOMETPHH U TIEPBHIC
cienctBus n3 HUX. CriocoObl 3a1aHus

[PSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O003HaYeHUsI IPSAMBIX U IJIOCKOCTEN

10

300paskeHne ceueHU pamMu/Ibl, Kyoa u
[PU3MBI, KOTOPBIE IPOXOAST Yepe3 X
p&opa. N3o0paxkeHue nepecevueHust
[TOJIY4CHHBIX IUIOCKOCTEN. PackpammBanue
OCTPOCHHBIX CEYCHUH pa3HBIMU IIBETAMHU

11

300pakeHHe CeUeHMIA TUPaMUIbl, KyOa u
[PU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEopa. M3o0paskeHue repeceuecHus

[MOJIYYCHHBIX IUIOCKOCTEH. PaCKpaI_HI/IBaHI/Ie
IMOCTPOCHHBIX CeUCHUI Pa3HbBIMH IBCTAMU

12

300paskeHre CeUeH i MUpaMu/Ibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N300paxkeHme nepecedeHus
MOJTYYCHHBIX IUIOCKOCTEH. PackpanimBanue
MOCTPOCHHBIX ceueHnu PAa3HBIMHU IIBETAMU

13

300pakeHHe CeUeHH MUPaMUJIbl, KyOa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N300paxkeHme nepecedeHus
MOJTYYCHHBIX IUIOCKOCTEH. PackpanimBanue
MMOCTPOCHHBIX ceUeHnN Pa3HBIMHU IIBETAMU

14

MeToz clienoB st MMOCTPOCHUA CedeHui

15

MeTon cie10B 17151 TOCTPOCHUS CEUEHUH.
CBOIICTBa EpECEUEHNN MTPSMBIX U
[IJIOCKOCTEH

16

MeToz Crie1oB A1 TOCTPOSHHS CEUECHUIA.
CBoiicTBa nepecedeHnid MpsIMbIX U

[JIOCKOCTEM




17

[TocTpoeHue ceueHuit B mupamuse, Kyoe
Mo TpéM ToukaMm Ha p&opax. Cozmanue

BBIHOCHBIX ‘ICpTG)KCfI M 3aI1iMCh 11aroB
MMOCTPOCHUA

18

[TocTpoeHue ceueHuii B mupaMuie, Kyoe
Mo TpéM Toukam Ha p&opax. Coszmanue

BBHIHOCHBIX YEPTEXKEH U 3aIlUCh 11aroB
[MOCTPOCHHUS

19

[TocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3nanue

BBHIHOCHBIX YepTEKel U 3aIUCh 11aroB
[MOCTPOCHHUS

20

[TocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3nanue

BBHIHOCHBIX YepTEKel U 3aIUCh 11aroB
MMOCTPOCHHUS

21

HOBTOpeHI/Ie IIaHUMCTPHUH: TeopeMa 0

PONOPLHUOHATBHBIX 0Tpe3kax. [logobue
TPEYTOJIbHUKOB

22

IToBropenue mianumerpun: Teopema
Menenas. PacdeTsl B cEUeHHAX HA

BBIHOCHBIX YCPTCIKAX. I/ICTOPI/IH Pa3sBUTHA
[JIAHUMCETPUU U CTCPCOMETPUUA

23

KonTpomnpHas pabota "AKCHOMBI
crepeomerpuun. Ceuenus"

24

B3anMHOe pacrnosiokeHne MpsIMbIX B
npocTpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipr3Haky CKpeIMBarOIIMXCS

npsaMbix. [lapaniensHble psiMbIe B
[IPOCTPAHCTBE




25

Teopema o0 CyleCTBOBaHUU U
€MHCTBEHHOCTH IIPSAMOM NapaJlIeIbHOU
TAHHOM IPSIMOM, IPOXOASILEH Yepe3 TOUKY
[IPOCTPAHCTBA U HE JIKALIEH HA TAaHHOU

npsMoii. Jlemma o nepeceyeHun
MapajuIeNIbHBIX IPSIMBIX IIJIOCKOCTHIO

26

ITapamienbsHOCTB Tpex npsAMbIX. Teopema o

TpEX mapajuIesIbHBIX NPSAMBIX. Teopema o
CKPELIMBAIOIIMXCS TPSIMBIX

27

[TapanmiensHOE MPOSKTHPOBAHHUE.
(OCHOBHBIE CBOMCTBA MapaJlIeILHOTO

poekTrpoBanus. M300paxxeHne pa3HbIx
(Guryp B napajiesbHON IPOEKLINUN

28

[{enTpasibHas poekuus. Yroi ¢

COHAIIPABJICHHBIMU CTOPOHAMU. YTOII
MEXIY NPSMBIMU

29

3az[aq1/1 Ha JOKa3arcJIbCTBO U

M CCICAOBAHUC, CBA3aHHBIC C
[PACITIOJIOKCHUECM IIPAMBIX B ITPOCTPAHCTBC

30

[lousTus: napajjieJIbHOCTb HpﬂMOfI u

[JI0CKOCTH B npocTpaHcTBe. [Ipu3Hak
[apajuIeIbHOCTH NMPSMOM U TJIOCKOCTH.

CBolicTBa NapauieIbHOCTH IPSIMOU U
[JIOCKOCTH

31

FCOMeTpI/I‘-ICCKI/IC 3aJa4M Ha BBIYHMCIICHUC 1
J10Ka3aTrcjIbCTBO, CBA3aHHBIC C
[MapaJlJICJIbHOCTBIO IPAMBIX U IIOCKOCTEM

B IIPOCTPAHCTBC




32

[locTpoeHue ceueHus, MPOXOASIIETO Yepe3
TTAHHYIO MPSAMYIO Ha YepTexe U

[apajiebHOTO ApYyrou npsimoit. Pacuér
OTHOLIEHUH

33

[lapayinenbHas MpOeKIMs, IPUMEHEHHE
ISl IOCTPOEHUS CeUeHUM Kyba 1

napasuienenumnena. CBoicTaa
napajuieJenuIeaa u mpru3Mbl

34

[TapamiensHble mockocty. [IpusHaku
apajuIeIbHOCTU JABYX IIOCKOCTEH

35

TeopeMa O MMapaJICJIbHOCTHU U
CIMHCTBCHHOCTH ITIJIOCKOCTH, HpOXOl[HHIGﬁ

yepe3 TOUKY, HE MPUHAJIEKAUTYI0 JaHHOU
MJIOCKOCTH U CIIEICTBHUS U3 HEE

36

CBolicTBa nmapajienbHbIX IIIOCKOCTEM: O
apajuIeIbHOCTH MPSMBIX NIEPECEUCHUS

[IPU [IEPECCUCHUH [IBYX ITapalIeIbHbIX
[JIOCKOCTEW TpEThben

37

CBolicTBa napajuiedbHbIX IIIOCKOCTEN: 00
OTPE3Kax NapaJuICIbHBIX MTPSAMBIX,
3aKJTFOUEHHBIX MCXKAY napalyICIbHBIMA

IJIOCKOCTAMMU; O ICPECCCUCHUU prlMOfI C
ABYMS TTApaJIJICJIbHBIMHU TTIJIOCKOCTSIMHU

38

[ToBropenue: Teopema [ludaropa Ha
[JI0CKOCTH

39

HOBTOpCHI/ICI TPUTOHOMCETPUA
[MPAMOYT'OJIbHOTO TPEYIrOJIbHUKA

40

CBoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napaiesienumnesa




41

Brruucnenue 1JMH OTPE3KOB B KyOe U
[IPSIMOYTOJIBHOM MapajuiesIeUnee

42

[IeprieH IUKYIAPHOCTD IIPSIMOU U
r1ockocTy. [Ipru3nak
[EPICHAUKYIIPHOCTH NIPAMOU U
[1JI0CKOCTH

43

[IeprieH IUKYIAPHOCTD IIPSIMOU U
r1ockocTy. [IpusHak

[EPICHIUKYISIPHOCTH MPSMOI U
[I0CKOCTH

44

Teopema o0 Cyl1eCTBOBaHUU U
CIMHCTBEHHOCTH MPSIMOM, TPOXOSIICH
4yepe3 TOYKY MPOCTPAHCTBA U
MEePIEHANKYIIPHON K TNIOCKOCTH

45

[110ckoCTH U MNEPNCHAUKYIISIPHBIC UM
[MPSAMBIC B MHOT'OI'DAHHUKAX

46

[1;10CKOCTH M NEPIIEHIUKYIISIPHBIE UM
[IPSIMBIE B MHOTOTPaHHUKAX

47

[leprieHIUKYIIsIp U HAKJIOHHAS.
[locTpoeHune nepneHauKymnsapa U3 TOYKN Ha
PSIMYIO

48

HepHeHI[I/IKyJ'ISIp M HaKJIOHHasl.

[locTpoeHHne NepIeHIUKYIISIpa U3 TOUKU Ha
[IPSAMYIO

49

Teopema 0 TpEX MEPIEHINKYIAPAX
(mpsiMast 1 oOpaTHasi)

50

Teopema 0 TpEX MepHEeHIUKYIIIpax
(mpsimast u oOparHas)

51

'Yron MCKAY CKPCHIMBAOIIUMHUCA
[MPSAMBbIMHA




52

[Torck neprneHauKYISIPHBIX TPSMBIX C
[MOMOILBIO IIEPIECHAUKYIAPHBIX
[JIOCKOCTEN

53 OpTOroOHAIBHOE IPOEKTUPOBAHHE

o4 [TocTpoeHue cedeHuii Kyba, mpH3MBbI,
[IPABUJIBHON NMUPaMUAbI C IIOMOIIBIO
OpPTOTOHAJILHOU NPOEKLIMH

95 [ocTpoeHune cedeHuii Kyoa, IPU3MEL,
[IPABUJIbHOIN MUPaMUbI C IIOMOIIBIO
OpPTOTOHAJIBHOW NPOEKIINH

o6 CHMMETpPUS B IPOCTPAHCTBE
OTHOCHUTEJIBHO II0CKOCTHU. [TnockocTu
CUMMETPUN B MHOTOTpPaHHUKAX

S7 [Tpr3HaK neprneHAuKYISIpHOCTH IPSIMON U
[JIOCKOCTH KaK CJIEJICTBHE CUMMETPHUHU

58 IIpaBuibHBIE MHOTOTpAaHHUKH. Pacuér
[PACCTOSTHUI OT TOUKH JI0 MJIOCKOCTH

59 IIpaBuiibHBIE MHOTOTpAaHHUKH. Pacuér
[PacCTOSIHUI OT TOUKH JI0 MIJIOCKOCTH

60 CriocoOBI OITyCTUTH MEPIICHANKYIISPHI:
CUMMETPHS, CABUT TOUYKH T10
MapajuIeIbHON NPSIMOU

61 CIBUT MO HENapasuIeIbHON MPSIMOH,
M3MEHEHUE PACCTOSHUMN

62 KonTtponbHas pabora "B3auMHOE

[pacTONIOKEHUE MPSAMBIX U TIJIOCKOCTEN B
[IPOCTpAaHCTBE"




63

[loBTOpEHUE: YroyI MEeX1y NPSIMBIMU Ha
[JI0CKOCTH, TPUTOHOMETPUS B
[IPOM3BOJIBHOM TPEYrOJIbHUKE, TEOpPEMA
KOCHHYCOB

64

[ToBTOpEHUE: YO MEKIY

CKPELIMBAIOIMMHUCS IPSIMBIMU B
[IPOCTPAHCTBE

65

FCOMeTpI/IIICCKI/Ie METOAbI BBIYHNCIICHUA
yIjia MEXAy NPpAMbIMU B MHOTOI'PAHHUKAX

66

JIByrpanHbIif yros. CBONCTBO TMHENHBIX
YIJIOB ABYTPAaHHOTO yIJIa

67

[lepnennukynspuble miockoctu. CBoiicTBa
B3aMMHO IEPIIEHIUKYIISIPHBIX INIOCKOCTEN

68

[Ipu3HaKk neprneHauKyIsIpHOCTH
[IJIOCKOCTEN; TeOpeEMa O MPSMOKN
[EepeCeYeHMs ABYX IIOCKOCTEN
[EPIEHIUKYISIPHBIX TPEThEN MIIOCKOCTH

69

[IpsiMoyronpHBIN Napajuienenunesn; Kyo;
M3MEPEHHUsI, CBOMCTBA MPSMOYTOJIBHOTO
rapajulelIenune1a

70

TeopeMa 0 JuaroHajiu nmpaMoyrojlbHoOro

rapajuiCJICnumIicaa u CJIcaCTBUC U3 Hee

71

CTCpCOMeTpI/ILICCKI/Ie " NPUKITaIHBIC
3aJa4H, CBA3aHHBIC CO B3aUMHBIM

[PACIIOJIOKCHUEM MMPAMBIX U IJIOCKOCTHU




72

HOBTOpCHI/ICZ CKpCHIUMBAOIIUECCA IIPAMBIC,

[apaJlJICJIbHBIC IJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OI'PaAHHHKAX

73

[Tapa nmapanieabHbIX IIOCKOCTENH HA
CKPEIIUBAIOIINXCS MPSIMBIX, PACCTOSTHUE

MCXKAY CKPEIMUBAOIIUMHUCS ITPSIMBIMUA B
[MIPOCTBIX CUTyallUusX

74

PaccTosiHHE OT TOUKH J0 IINIOCKOCTH,
PaCCTOSAHUEC OT HpHMOﬁ J0 IINIOCKOCTH

75

BrluncieHue paccTosTHUN MEXAY

CKPCIIUBAIOIIHUMUCA ITPAMBIMHU C
ITOMOIIIBIO HepHGHIIHKYHﬂpHOﬁ IJIOCKOCTH

76

TpEXrpaHHbIN yroil, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TCOPCMbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTIO yIUIa

77

D51eMEeHTHI C(hepUIECKOM TEOMETPUU:
reo/e3ndecKie JMHUN Ha 3eMIie

78

KoHTposibHas pabota "Yisl 1
paccTosiHus"

79

Cucremarusanys 3HaHuil "MHOrorpaHHuK
1 €r0 DJIIEMEHTHI"

80

IInpamua. Bunel nupamun. [paBunsHas
nupamMuaa

81

[Ipu3ma. [IpsiMast 1 HaKJIIOHHAs TPU3MBL.
[ [paBunbpHas pu3Ma

82

[ [pssMo#1 mapayenenunen,
[PSIMOYTOJIbHBIN Mapasieienuren, Kyo

83

Brimykibsle MHOrorpanHuku. Teopema
Dlinepa




84 Brinykible MEOrorpanHuku. Teopema 1
Ditnepa. [IpaBubHbIC U MOTYNPABUIBLHbBIC
MHOTOTPDAaHHUKH

85 KontponbHas pabota "MHOTrorpanHuKu" 1

86 [ToHsTHE BEKTOpA Ha MJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3HOCTH BEKTOPOB 1

89 [IpaBuiIo mapasienenurena 1

90 'YMHOKEHUE BEKTOPa HA YHCIIO 1

91 PazioskeHue BEKTopa 1o 6a3ucy Tpéx 1
BEKTOPOB, HE JI)KAIIUX B OJHON
[JIOCKOCTH

92 CKaJIIpHOE TTPOU3BEICHUE 1

93 BbI4nCIeHHE yIia MEXy BEKTOPAMH B 1
MPOCTPAHCTBE

94 [IpocTeiimune 3aga4u ¢ BEKTOpaMu 1

95 [Ipocreiinue 3a1a49u ¢ BEKTOpAMHU 1

96 [Tpocreiimme 3a1aun ¢ BEKTOpaMu 1

97 [Ipocreiinue 3a1a49u ¢ BEKTOpAMHU 1

98 O0001IeHNEe U ccTeMaTH3aIus 3HaHu 1

99 O0001IeHE U CUCTEMATHU3aMs 3HAHUH 1

100 VTorosast KOHTpOJbHAsA paboTa 1

101 ToroBast KOHTpOIBHAs paboTa 1

102 O000IIIeHNE U CUCTEMATU3ALUS 3HAHUI 1

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME

11 KUIACC




Ne n/m [Tema ypoka KoJsimuecTBo 4acos ara JJIEKTPOHHBIE
Bcero Kontponbubie [IIpakrnuyeckue [3ydeHuss mudposbie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
1 [loBTOpenue Temnbl "KoopiuHarsl BEKTOpa 1
Ha IJIOCKOCTH U B TPOCTpaHCTBE"
2 [TosTopenue Temsl "CkanspHoe 1
[MPOU3BEACHNE BEKTOPOB"
3 [TosTOopenue TeMbl "Boluncienue yria 1
MEX/1y BEKTOpaMH B IPOCTpaHCcTBE"
4 [loBTOpeHuEe TeMbl "YpaBHEHUE MIPSIMON, 1
MPOXOJIAIIEH yepe3 ABE TOUKH"
S 'VpaBHEHHUE MIOCKOCTH, HOPMAJlb, 1
YpaBHEHHUE TUIOCKOCTH B OTpe3Kax
6 'YpaBHEHME MIJIOCKOCTH, HOPMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekropHOe nmpoussenacHue 1
8 JIuHeliHbIC HEPABEHCTBA, IMHEWHOE 1
MpPOrpaMMHUPOBaHNE
9 JlvHeliHbIe HEPaBEHCTBA, IMHENHOE 1
[IPOrpaMMHUpPOBaHNE
10 AHanMTHYECKUE METOIBI PAacuéTa yria 1
MEXTy IIPSMBIMH B MHOTOTpaHHUKAX
11 AHaJIUTHYECKUE METOIBI pacuéra yria 1
MEXy TUNTIOCKOCTSIMUA B MHOTOTPaHHHUKAX
12 WOPMYITa PACCTOSHIET OT TOUKH 110 1
MJIOCKOCTH B KOOpAMHATAX
13 Haxos/1eHHe PaCCTOSHHI OT TOYKH JI0 1

MIOCKOCTH B KyOe




14

Haxo)xneHne pacCTOSIHUM OT TOYKHU 110
[JIOCKOCTH B IIPABWJIBHOW NMUPAMU/JIE

15

KontponbHas paboTa "AHanuTuyeckas
reomeTpus”

16

CeueHus MHOT'OI'PaHHHUKOB: CTAHAAPTHBLIC
MHOI'OI'DAaHHHUKH

17

CeueHus MHOT'OI'PAaHHHUKOB: MCTO/I CJICOOB

18

CeueHus MHOT'OI'PaHHHUKOB: CTaHAAPTHBLIC

[JIOCKOCTH, IEPECEUECHUS MPSAMBIX U
[JIOCKOCTEN

19

HapaJ'IJ'ICJ'ILHLIe IpsAMBIC U ITIJIOCKOCTH:
MapajICJIbHbIC CCUCHUA

20

[ lapamienpHble NPSIMbIE U MIJIOCKOCTH:
pacu€T OTHOIIEHUI

21

ITapaiienbHbIEC PSAMBIE U TIIIOCKOCTH:
YIJIbI MEXKAY CKPEIIUBAKOIIUMHUCS
[IPSMBIMU

22

[IeprieHIUKyIsIpHBIE PSAMBIE U
[JIOCKOCTH: CTAHAAPTHBIE ITaphI

MCPIICHANUKYIISTPHBIX IUIOCKOCTEN U
[MPAMbBIX, CUMMCTPHUU MHOT'OI'PAHHHUKOB

23

[ leprieHIUKyISIpHBIE IPSIMBIE U
[UIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIIpax

24

[leprieHAUKysIpHBIE TIPSMBIE U




IJIOCKOCTH: BBIYUCJIICHUA OJIUH B
MHOTI'OI'PAHHHKAX

25

IIoBTOpenue: mIomanu
MHOTOYTOJIbHUKOB, (DOPMYIIBI IS
ruIoniaiel, cooopakeHus moao0us

26

[ToBTOpEHME: TUTOMIAIN
MHOTOYTOJTHHUKOB, (DOPMYITBI JIJIst
ruIoniaiel, cooopakeHus moao0us

27

[ToBTOpEHUE: TIIOIIAIN

MHOTOYTOJIbHUKOB, (DOPMYITBI JIsT
JI01a 1N, COOOpaKEHUS MTOT00MS

28

[imomany cedeHui MHOTOTPAHHUKOB:

[JI0Ia)IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
JaCTH, COOOpaKEHUS MOT00MS

29

[imomany cedeHui MHOTOTPAHHUKOB:
101111 TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKEHUs TTOT00US

30

KontponbsHas padora "[loBropenue:

MHOTOTPAHHUKH, CEYEHHUS
MHOTOTPaHHHUKOB"

31

O6bEM Tena. OObeM NPSIMOYTOJIBHOTO
napaJuleenuneaa

32

3anaun 00 ynBoeHHH Ky0a, 0 KBajparype
Ky0a; O TPUCEKIMH yIia

33

CTepeoMeETpUUYECKHE 3a]1aUH, CBSI3aHHBIE C
00bEMOM IIPSAMOYTOIBHOTO

rapaJjiicjaCuuIcaa




34

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C

BBEIUKCIICHHEM 00bEMaA MMpAMOYTOJIBHOT'O
rnapajjicjcuuicaa

35 OO0BEM MTPSIMOIT TPU3MBI

36 CTtepeoMeTpruiecKre 3a/1a4u, CBI3aHHbBIE C
BBIYHCIICHUEM 00BEMOB MPSIMOI TPU3MBI

37 [TpukiiagHbie 3a1a4M, CBA3aHHBIC C
00BEMOM IPSAMOM IPU3MBbI

38 Brraucienne 00bEMOB TEJ ¢ MOMOIIBIO
onpeaenéHHoro uaTerpana. OosEm
HaKJIOHHOM MPU3MBI

39 Borancienre 00bEMOB T ¢ MOMOIIBIO
ornpeienéHHOro uHTerpana. Oobém
HpaMUIBI

40 Dopmyna 00bEMa nupamuibl. OTHOIIEHUE
00BEMOB MUPaMHKJI C OOIIUM YIIIOM

41 Dopmyna 00bEMa nupamuibl. OTHOIIEHUE
00bEMOB NMUPAMHU/J C OOIIUM YITIOM

42 CTepeoMeTpruIeCcKe 3a/1a4M, CBI3aHHBIE C
00bEMaMH HaKJIOHHOW IPU3MBI

43 CTepeoMeTpruIeCcKe 3a/1a4M, CBI3aHHBIE C
00bEMaMH TUPAMUIBI

44 [Tpuknaanble 3a1a4n 110 TeMe "OObEMBI

ren'", cBsI3aHHBIE C 00LEMOM HAKJIIOHHOM
[IPU3MBI




45

[Ipuknagabie 3agauu 10 TeMe "OO0bEMBI
Ten", CBsI3aHHBIC C 00BEMOM MTHPAMUIBI

46 [TpumeHeHue 00bEMOB. Brruncienue
PacCTOSHHUS JI0 IIOCKOCTH

47 KonTponpsHas paboTa "O0bEM
MHOIOrpaHHUKa"

48 L{unuHapUYecKas HOBEPXHOCTS,
00pasyroire HUINHIPHIECKON
1OBEPXHOCTH

49 Hunuuap. [Ipamoii KpyroBoi HUIHHIP.
[11011a1b MOBEPXHOCTHU LIUIMHPA

20 KoHHuYeCcKasi IOBEPXHOCTh, 00Pa3yIOIKe
KOHHMYeCcKou noepxHocT. Konyc

ol CeueHUe KOHYCa MIIOCKOCTBIO,
MapasieIbHON MJIOCKOCTH OCHOBAHUS

52 Yceu€HHbli KoHyc. M300paxenne
KOHYCOB U yCEUEHHBIX KOHYCOB

53 [Tomans GOKOBOM ITOBEPXHOCTH U
[TOJITHOM ITOBEPXHOCTH KOHYCA

54 [Tnomans 60KOBOI OBEPXHOCTH M
[TOJITHOM ITOBEPXHOCTH KOHYyCA

35 CTepeoMeTpHUECKHE 3a1a4H HA
0Ka3aTeNIbCTBO M BBIYMCIICHHUE,
IOCTPOEHNEM CeYeHHMH IIINHAPA, KOHYCa

56 CTepeoMeTpHUECKHE 3a/1a4H HA
0Ka3aTeNIbCTBO M BBIYMCIICHHUE,
10CTPOEHUEM CEYEeHHUIT IUIMHIPA, KOHYCa

57 [IpuKnagHble 33241, CBI3aHHbIE C

HUJIAHIPOM




58

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C
HUJIAHIPOM

59

Cdepa u map

60

[epeceuenue chepsl U mapa ¢

riockocThio. Kacanue mapa u cdepsl
MJI0CKOCTBI0. Buj u n3obpaxenue mapa

61

[lepeceuenue cdepsl u mapa c

1ockocThio. Kacanue mapa u cdepsl
MI0CKOCTBIO. By 1 n3o0paxenue mapa

62

Ypasuenwue chepsr. [Tnomanes chepst u eé
yacTeu

63

Cummetpus chepsl 1 mapa

64

CrepeoMeTpUUeCcKre 3a/1a4i Ha
JOKa3aTCJIbCTBO U BBIYMCICHUC,
CBsI3aHHBIE CO cPpepoii U MaAPOM,
MOCTPOCHUEM UX CEUEHUH MITOCKOCTHIO

65

CrepeoMeTpUUeCcKre 3a/1aui Ha
JIOKa3aTCJIbCTBO U BBIYMUCICHUC,
CBsI3aHHBIE CO CPepoii U MaApOM,
MOCTPOEHUEM UX CEUEHUH MITOCKOCTHIO

66

IIpuknagHbie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

67

HOBTOpCHI/ICI OKPYXHOCTB Ha IIJIOCKOCTH,

BBIUMCIICHHSI B OKPYKHOCTH, CTaHJIapTHBIE
moxo0us

68

PaznuaHbIe KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U
MHOTI'OT'PAHHHWKOB

69

3anaun 1o Teme "Tena U MOBEPXHOCTH
BpaleHus"




70

3angauu o teme "Tena u MOBEpXHOCTH
BpanieHus"

71

Kontponbhas pabota "Tena u
[IOBEPXHOCTHU BpaleHus"

72

O0béM mmHIpa. Teopema 00 00bEMe
[MPAMOIo HUJIMHAPA

73

Brruncienne 00bEMOB TEIT C IIOMOIIBIO

onpeaenéHHoro uaTerpana. OosEmM
KOHYyCa

74

[Lnomaan GOKOBO U ITOJIHOU
MOBEPXHOCTU KOHYCa

75

CrepeoMeTpUUYECKUE 3a]1a4H, CBSI3aHHBIE C

BBIYHMCIICHUEM 00bEMOB IIMJIMHIPA,
KOHYCa

76

[Ipukianueie 3agauun o teme "O0bEMBI U
MJI0111aJJ1 TOBEPXHOCTEN Ten"

77

O0BEM 11apa U IMapoBOTO CEKTOPA.

Teopema 00 00nEMe mapa. [Tnomans
ctheprl. CTepeomeTpruiecKue 3a1a4H,
CBsI3aHHBIE C BEIUMCIIEHHEM 00BEMOB

111apa, [apoBOT0 CETMEHTA U IApOBOTO
CEeKTopa

78

[Ipuknagaeie 3agauu o Teme "OO0bEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM 11apa U
riomaibio ceprbl. COOTHOIICHUS MEXKITY
[UIOIIA/IIMU TTOBEpXHOCTEN U 00bEMaMu
[MOIOOHBIX TEJI

79

[TomoOHbIE TeNa B MPOCTPAHCTBE.
M3menenne 00bEMa Py MOA0OHH.




CTepeOMeTpI/IIICCKI/IC 3aJa4H1, CBA3aHHBIC C

BBIUKCIICHHEM 00BEMOB TeJ U ILTOMIAeH
[MOBEPXHOCTEM

80

KonTponwsnas pabora "ILiomanu
MOBEPXHOCTU U OOBEMBI KPYIJIBIX TEN"

81

JIBuxenust npoctpancTBa. OToOpakeHusl.

JIBukeHus u paBeHCTBO Guryp. O6mue
CBOICTBA ABMOKEHUN

82

Buasl [BUKEHUI: TapajlIeIbHbII
[IEPEHOC, LICHTPaJIbHAsl CHMMETPHSI,
3epKaJIbHAasi CAMMETPHS, IOBOPOT BOKPYT
PSIMOi

83

[IpeobpazoBanus mogodus. [Ipsmas u
cdepa Ditnepa

84

FGOMCTpI/I‘IGCKI/Ie 3aaa41 Ha MPUMCHCHUC
JABHXXCHU S

85

KoHTposibHas pabota "BekTops! B
pocTpaHcTse”

86

O6o06matomee moropenue 11 moHsTHit u
METO/IOB Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3allUs 3HAHUA:

"ITapanieabHOCTh NPSMBIX U TUIOCKOCTEN
B IIpOCTpaHCTBE"

87

O6o06matomiee moropenue 11 moHsTuit u
METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3allMsl 3HAHHM:




"Bekrtopsl B mpocTpancTse"

88

O6o0matomee nmopropenue 11 nmoHsTHit u
METO/IOB Kypca reometpun 1011

KJIaCCOB, CUCTCMAaTU3al i 3HAHUU: "BCKTOpLI

B IpocTpaHcTBe"

89

O6o06maromee mosropenue 11 mousTHii n
MeTo0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlHsI 3HAHWM
"O6beM MHOTOrpaHHUKA"

90

O6o06matomiee nmopropenue 11 nmousTuit u
MeTOo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIlMsI 3HAHWM
"O0beM MHOTOTpaHHHKA"

91

O6o06matomiee nmopropenue 11 nmousTuit u
MeTOo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATU3aLIAs 3HAHUMN:
"Tlnomaan moBepXHOCTU U 0OBEMBI
KpyIibIX Ten"

92

O6o06matomee moropenue 11 moHsTHit n
MeTOo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATU3aLNs 3HAHUMN:
"Tlnomaanu NoBepXHOCTU U OOBEMBI
KpyIibIX Ten"

93

VTorosast KOHTpOJIbHAsA paboTa




94

lIToroBast KOHTpoJibHAs paboTa

95

[ToBTOpEHue, 00600IICHHUE U
crucTeMaTu3alnus 3HaHUi

96

McTopust pa3BUTHSL CTEPEOMETPUH KaK
HayKU U €€ pOJib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITbIOTCPHBIX TEXHOJIOTUH

97

McTopust pa3BUTHS CTEPEOMETPUU KaK
HAyKHU U €€ pOJIb B pa3BUTHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHH

98

cTopus pa3BUTHSI CTEPEOMETPUN KaK
HayKy U €€ poJib B Pa3BUTHH

COBPCMCHHBIX MHKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHH

99

lcTopus pa3BUTHsI CTEPEOMETPUN KaK
HayKH U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHH

100

lcTopus pa3BUTHsI CTEPEOMETPUN KaK
HayKH U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOT I

101

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAayKW U €€ pOJb B Pa3BUTHU

COBPEMCHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOTHUH




102 VcTopust pa3BUTHUS CTEPEOMETPUH KaK 1
HayKW 1 €€ poJib B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

OBILIEE KOJJMYECTBO YACOB 10 102

[TPOTPAMME







IIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOI' PAMMBI

10 KJIACC
Kon IIpoBepsiemMble NpeIMeTHBIE Pe3yIbTAThl 0CBOEHUSI OCHOBHOIA
HpoBEPSIeMOro o0pa3oBaTe/ibHOI MPOrpaMMBbl CpeIHero oo1mero 00pa3oBaHus
pe3yJibTara
7 I'eomerpus

7.1 OnepupoBarh NOHATHSMU: TOUKA, IPsMasi, IIIOCKOCTh

1.2 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH H CIEACTBUS U3 HUX IPU PEIICHUH
TeOMETPHUYECKUX 3324

7.3 OnepupoBarh NOHATHSIMU: APAJICIIBHOCTD U NMEPIEHIUKYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEHN

7.4 KnaccuguupoBars B3aUMHOE pacroyIoKeHHE IPSIMBIX U IIOCKOCTEH B
POCTPAHCTBE

7.5 OnepupoBarh NOHATHSMU: ABYTPAHHBINA yroJl, TPaHU JBYTPAHHOIO yIJa,
peOpo ABYTrpaHHOTO YIvIa, IMHEHHBIN YToJl IBYrpaHHOIO YIUIa, IpayCcHas
Mepa JIByTPaHHOTO YyIvia

7.6 OnepupoBarh NOHATUAMU: MHOTOTPAHHUK, BBITYKJIBIN M HEBBITYKJIBIH
MHOTOTPaHHHMK, YJIEMEHThI MHOTOTPaHHHKA, TIPABMIIbHBI MHOTOTPaHHUK

1.7 Pacrnio3HaBath OCHOBHBIC BU/IbI MHOTOTPAaHHHUKOB (ITUpaMUIa, IpU3Ma,
MPSIMOYTOJIHHBIN Mapajuiesienuei, Kyo)

7.8 KnaccuuiupoBare MHOrOrpaHHUKH, BBIOUPast OCHOBAHUS JUIS
KJ1accu(UKauy (BBITYKIJIbIE U HEBBIMYKIIbIE MHOIOTPAHHUKH, IIPABUIIbHBIE
MHOTOI'PaHHMKH, IPSMbIE U HAKJIOHHBIE MIPU3MBI, TapaJIIeIeIHUIIEb])

7.9 OmnepupoBarh MOHSATHIMHU: CEKYIIas IUIOCKOCTh, CEYCHNE MHOTOTPAHHUKOB

7.10 OOBSICHATH PUHIIMITBI TOCTPOCHUS CEYCHUI MHOTOTPAHHUKOB, MCTIONB3YS
METOJ] CIIE/I0B

7.11 CTpOUTh ceYeHUs] MHOTOTPAHHUKOB METOIOM CJIE/IOB, BBINONHATE
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BU/JI CBEpXY, COOKY, CHU3Y

7.12 Pemiarp 3a1aun Ha HAXOXKJEHUE TE€OMETPUUYECKUX BEIMYMH 1O 00pa3iam
W aTOPUTMaM, TPUMEHSSI H3BECTHBIE aHAIMTHYECKHE METOIBI TIPU
peIIeHIH CTAaHIAPTHBIX MATEeMaTHYECKUX 3aJ1a4 Ha BBIYHCIICHHUE
paccTosTHUI MEXTy TBYMSI TOUKAMH, OT TOYKH JI0 TIPSIMOMA, OT TOUKUIO
TUTOCKOCTH, MEXK]Ty CKPEIIMBAIOIMIMMUCS TPSIMBIMU

7.13 Pemrarp 3amaun Ha HaXOXKJICHHE TEOMETPUIECKIX BEIMIHH IO 00pa3iam
WIH aIrOpUTMaM, IPUMEHSS U3BECTHBIE aHAIMTUYECKHUE METObI IIPU
PELICHUH CTaHAPTHBIX MaTeMaTHYEeCKUX 3a1a4 Ha BBIYUCIICHUE YITIOB
MEXy CKPELIUBAIOIUMUCS MPSIMBIMH, MEXy IPSIMOH U TUNIOCKOCTBIO,
MEX]y IUIOCKOCTSIMH, IBYTPaHHbIX YITIOB

7.14 BoIunciaTs 00bEMBI U IUIOIIAIH OBEPXHOCTEN MHOTOTPAHHHMKOB (IIpHU3Ma,
UpaMyU/a) ¢ IPUMEHEHUEM (OPMYJI, BEIUUCIIATE COOTHOLLICHHS MEXTY
IUIOIIASIMH TOBEPXHOCTEN, 00bEMAMU MOOOHBIX MHOTOTPAHHUKOB

7.15 OnepupoBarh MOHATUAMH: CHMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U




IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPBI

7.16 W3Bnekars, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATh HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKHX (PUTYpaX, MPEACTABICHHYIO Ha
yepTexax U pUCyHKax

.17 [IpuMEHATH TeOMETPHUECKUE (BAKThI LIS PELIEHHS CTEPEOMETPHIECKUX
3a71a4, MPEIoNaralouX HECKOJIBKO IaroB PeIeHUs, €CIIU YCIOBHUS
IPUMEHEHHS 33JJaHbI B IBHOH opme

7.18 ITpuMensTH NpocTeiiiue nporpaMMHbIE CPECTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKHIX 3a1ad

7.19 [IpuBOIUTH NPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U
KHU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE

7.20 [IpuMeHATH MOTyYeHHbIE 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATh pPeajlbHbIE
CUTYalLlUu U IPUMEHATh U3y4EHHbIE MIOHATHS B IPOLIECCE IIOUCKA PEIICHUS
MareMaTu4yecku chopMynupoBaHHON POOIEMBbl, MOIEIUPOBATh peaslbHbIE
CUTYallMu Ha S3bIKE TEOMETPHH, UCCIIEIOBATH IIOCTPOCHHBIE MOJIEIH C
WCIIOJIb30BaHNEM T€OMETPUUYECKUX MOHATHI U TEOpEM, armapara aiareopsl,
pemarb NpakTUYEeCKHe 3a1a49H, CBSI3aHHBIE C HAXOXKICHHEM
T€OMETPHUYECKUX BEITHMYNH

11 KJIACC
Kon IIpoBepsiemble peaAMeTHbIE Pe3yabTaThl 0CBOCHHUSI OCHOBHOM
NPOBEPAEMOro 00pa3oBaTeJIbHOM MPOrpaMMBbI CPeIHEro 001ero 0oOpa3oBaHus
pe3yJibTara
6 T'eomerpus
6.1 OmnepupoBarh MOHATHIMU: IIJIMHAPHYECKAs TIOBEPXHOCTH, 00pa3yIoIIne
[WIMHAPUIECKONW TOBEPXHOCTH, IIMIIMH]IP, KOHUYECKasi TIOBEPXHOCTH,
oOpa3yrolue KOHHYeCKOH OBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh
6.2 Pacnio3naBarh Tena BparieHus (LHIMHIP, KOHYC, cdepa U 1map)
6.3 OOBSCHATH CIIOCOOBI TTOTYYCHHUS TEI BPAIICHUS
6.4 KnaccuguiupoBars B3aUMHOE pacroyiokeHne cepbl U IIOCKOCTH
6.5 OmnepupoBarh MOHSATHIMHA: IIAPOBOM CETMEHT, OCHOBaHUE CErMEHTa, BEICOTA
CeTMEHTa, apOBOU CIIOH, OCHOBAaHHE MIAPOBOTO CIIOSI, BEICOTA IIIAPOBOTO
CJI0s1, IIIAPOBOM CEKTOP
6.6 BEUUCISITE O0BEMBI U THIOIIA (! TTOBEPXHOCTEH T BPAIlCHAS,
T€OMETPHUYECKUX TEJI C MPUMEHEHHEM (HopMyIT
6.7 OmnepupoBarh NOHATHIMU: MHOTOTPaHHUK, BIMCAHHBIN B cepy U
OIMCaHHBIN OKOJIO cepsl, cepa, BNUCAaHHAS B MHOTOI'PAaHHUK WM TEIIO
BpALLCHUS
6.8 BbIuuciATE COOTHOLIEHHS MEXTY TUIOIIAISIMH TOBEPXHOCTEN U 00bEMaMu
MMOAOOHBIX TEI
6.9 N300paxkarh uzyyaemblie (GUTypHI OT pyKH U C IPUMEHEHHEM IPOCTHIX

4epTEKHBIX HHCTPYMEHTOB




6.10

BbIMOnHATE (BBIHOCHBIE) MIIOCKUE YEPTEKH U3 PUCYHKOB MTPOCTHIX

00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tell
BpallleHUs

6.11

W3Bnekars, HHTEPIPETUPOBATH U IPEOOPA30BHIBATh HHPOPMAIIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (PUTYpax, MPEACTABICHHYIO Ha
YepTekax U pUCYHKAX

6.12

[TpumensaTh reomMeTprueckre aKThl AT pEIICHUS] CTEPEOMETPUYECKUX

3a/1a4, MPEAToaraloluX HECKOIbKO IaroB PELICHUs, €CIIU YCI0BUSA
MIPUMEHEHHUS 33]IaHbI B SIBHOU (hopMme

6.13

OnepupoBarh NOHITUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremoaaaTh I[CﬁCTBPI?[ CJIOKCHHUA BCKTOPOB, BBIYUTAHWA BEKTOPOB U

YMHOXCHHUSI BEKTOPA Ha YUCIIO, OOBSICHATH, KAKUMH CBOWCTBAMH OHH
o0agaroT

6.15

HpI/IMeHHTB IIpaBUJIO IapaJUICJICIIUIICAA IIPKU CIIOKCHHUU BCKTOPOB

6.16

OHGpI/IpOBaTI) MOHATHUAMU: JCKAPTOBLI KOOPAWHATHLI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpPA, PaBCHCTBO BEKTOPOB, KOOPAWHATHEI BEKTOPA, YIroJjl
MCKAY BECKTOpaMU, CKAJIAPHOC ITPOU3BECACHNEC BEKTOPOB, KOJUIMHCAPHLIC U
KOMIIJIAaHAPHBIC BEKTOPLI

6.17

HaxonuTe cymMMy BEKTOPOB U IIPOM3BEICHUE BEKTOPA HA YUCIIO, YTOJI
MEX/1y BEKTOpaMH, CKaJIIpHOE NTPOU3BEICHNE, PACKIIaIbIBATh BEKTOP 110
JIBYM HEKOJJIMHEAPHBIM BEKTOpam

6.18

3aI[aBaTB IJIOCKOCTh YPAaBHCHHUEM B I[CKapTOBOfI CUCTCME KOOpAWHAT

6.19

Pemnars HpOCTCI\/JIIHI/Ie rCOMETPUUCCKUC 3a1a91 Ha MIPUMCHCHUEC BEKTOPHO-
KOOPAWHATHOT'O METO4a

6.20

Pemnars 3aJa41 Ha 10Ka3arCJIbCTBO MAaTEMaTHUYCCKHUX OTHOIIIEHWH U
HaxXO0XJACHUC TCOMCTPUICCKUX BCJIIMYUH I10 06pa3uaM HJIN aJITOpUTMaM,

IMPUMCEHAA U3BCCTHBIC METOABI ITPHU PCIICHUN CTaHAAPTHBIX
MATECMaTNUYCCKHUX 3aaa4d

6.21

[IpuMeHATH npocTeimme NporpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CHCTEMBI IPH PEHIEHUN CTEPEOMETPUUECKHX 3a1a4

6.22

[IpuBOINTE MPUMEPHI MATEMAaTUYECKUX 3AKOHOMEPHOCTEN B PUPOJE U
YKWU3HH, paCIIO3HABATh ITPOSIBJIICHUE 3aKOHOB F€OMETPUHU B HCKYCCTBE

6.23

HpI/IMCHHTB IMOJIYYCHHBIC 3HAHUA HA IMPAKTHUKC. aHAJIM3UPOBATH PCAJILHBIC

CUTYallH U IPUMEHSTh U3Y4YE€HHbIE MIOHATHUS B IPOIIECCe MOUCKA PELICHHS
MareMaTu4ecku chopMynMpoBaHHON MPOOIEMBbI, MOIETUPOBATh pealbHbIE
CUTYallM Ha S3bIKE TEOMETPHUH, UCCIIEI0BATh TOCTPOEHHBIE MOJIEIIN C
UCIOJIb30BaHHEM IT'€OMETPUUYECKUX MOHATHH U TeOpeM, armnapara aiareopsl,
pelaTh NpakTUYECKUE 33]JauH, CBSI3aHHBIE C HAXOXKIEHUEM
re€OMETPUUYECKUX BEIHYNH

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KITACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKRAHUA




I'eomeTpust

OcHOBHbIE OHATHS cTepeoMeTpur. Touka, mpsmasi, INIOCKOCTh, TPOCTPAHCTRO.

IToHsTHE 00 AaKCMOMATHYECKOM IMOCTPOCHUH CTCPEOMETPUMN: aKCHUOMBI CTEPCOMETPUHN U
CJIICACTBUS U3 HUX

7.2

B3anmHOe€ pacronoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIUECS, TTapajlIeIbHbIC
U CKpeluBaromuecs npsmsle. [lapamienbHOCTh IPSMBIX U ITIOCKOCTER B
IIPOCTPAHCTBE: NapaJlJIeNIbHbIE NPSIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX
IPSIMBIX, TAPAJIJICIIBHOCTD IPSAMOH U INIOCKOCTH. YIVIBIC COHAIIPABJICHHBIMU
CTOPOHAMHU, Yrojl MEXAY IPSIMBIMU B IIPOCTpaHCcTBe. [lapamienbHOCTh MII0CKOCTEN:
napajuleIbHbIE INIOCKOCTH, CBOMCTBA NapaJlIeNIbHBIX IIII0CKOCcTe!. [IpocTeimmue

IIPOCTPAHCTBEHHbIE (PUTYPBI HA IIJIOCKOCTHU: TETPAdIp, KyO, Napasuieenumne],
MOCTPOCHHE CEUCHU M

7.3

[TepnieHAUKYIAPHOCTD NPAMOM U INIOCKOCTHU: NIEPIICHIUKYIISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MPSMbIE NTAPAJUICIbHBIE U IIEPIICHAUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHAUKYIAPHOCTH NPSAMOU U IIJIOCKOCTH, TEOPEMA O IIPSIMOM MEPIICHIUKYIISIPHON
IJIOCKOCTH. YIUIbI B IPOCTPAHCTBE: YIOJI MEKy IPSIMOU U INIOCKOCTBIO, JBYIPAHHBIN
yTroJ1, IMHENHBIN yroj IByrpaHHoro yria. [lepneHankynsap 1 HakJIOHHbIE: pACCTOSHUE
OT TOYKHU J0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 TNIOCKOCTH, IPOEKIUs (pUrypsl Ha
IJIOCKOCTH. [IeprIeHIUKYIIAPHOCTD IIJIOCKOCTEN: PU3HAK IIEPIICHIUKYISIPHOCTH ABYX
m1ockocTer. TeopeMa o TpEX NepHeHANKYIsIpax

7.4

IToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 2JIEMEHTHI MHOTOI'PaHHUKA, BBIITYKJIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpanHuka. [Ipusma: N-yrosnpHas
pu3Ma, I'paHu U OCHOBAHUS MPU3MBI, IpsMasi U HaKJIOHHAas! PU3MbI, OOKOBas U
MOJIHAs TIOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsMOyroibHbIN Mapaienenunesa u
ero coiictBa. [Iupamuaa: N-yronbHasi nMpaMuaa, TpaHU U OCHOBaHHE NMUPaMU/IbI,
OOKOBas U MOJIHAsL TOBEPXHOCTh MUPAMMU/IbI, TPaBUJIbHAS U YCEUEHHAs TUPaMU/IA.
DneMeHTHI IpU3MbI ¥ upamMuibl. [IpaBuiibHbIE MHOTOIPaHHUKHU: TOHATHE
IIPABWJIBHOTO MHOTOTPaHHMKA, TPaBUIIbHAS [TPU3Ma U ITpaBUIIbHAS MUPAMUJIA,
NpaBUiIbHAS TPEYroJibHAs MUpaMMJIa U IPAaBUIIbHBIN TeTpasp, Kyo. [Ipeacrasnenue o
MPAaBUJIbHBIX MHOTOTPAHHUKAX: OKTa3Ip, N0JIeKadIp U ukocasapyrue CedeHus
IIPU3MBI U TMPAMUIBI

7.5

CummeTpus B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOUYKH, IIPSIMOM, IIJIOCKOCTH.

IEeMEHTBI CUMMCTPHUHU B IMUpaMUJIax, mapajuiCacnuincaax, mpaBujIbHbIX
MHOTI'OI'paHHHKaX

7.6

Briuncienue 31eMeHTOB MHOT'OTPaHHHKOB! pe6pa JAuaroHaiu, yribl. H.HOH_[aI[B
OOKOBOM IMOBECPXHOCTHU U IMMOJTHOU HOBerHOCTI/I HpSIMOI/I MMPU3MBI, IJI0Iaab OCHOBaHI/II/I

TeopeMa 0 OOKOBON MOBEPXHOCTHU MpsIMON Ipu3Mbl. [1momiaas O0KOBOI MOBEPXHOCTH U
nosepxHocTu [TonsTie 06 00béMe. OOBbEM MHpaMHIbl, TPU3MBIIPABUILHON THPAMHUIBI,
TeopeMa O IJIOIAAH YCEUEHHOW MUPaMHUIBIL.

7.7

[Mono6HbIe Tena B mpocTpancTBe. COOTHOIICHUS M1y IUIOMIAIIMHU TIOBEPXHOCTEH,
00bEMaMH ONOOHBIX TEN

11 KJIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKRAHUA




I'eomeTpust

[MunuHapuyeckas MOBEPXHOCTh, 00pa3yroIIe HUIMHAPUUECKON IOBEPXHOCTH, OCh
WIMHAPUYECKON oBepxHOCTH. Lnnuuap: ocHOBaHMs U OOKOBast TOBEPXHOCTb,
o0pa3yonias u 0Cb, IO/l OOKOBOM U MOJHON MOBEPXHOCTHU

6.2

Konunueckasi moBepXHOCTb, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U BEpPIIMHA
KOHUYecKoi moBepxHocTu. KoHyc: ocHOBaHME U BepiInHa, 00pa3yrolas u och,
TUTOMIA/1b OOKOBOM W TIOJTHOW TOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yromue u
BBICOTA, OCHOBaHMs 1 OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, AMaMeTp, IO b NOBEPXHOCTHU cdeprl. Bzanmuoe
pacronioxeHue ceprl U IIIOCKOCTH, KacaTesibHas TNIOCKOCTh K cdepe, TIIomaib
chepbr

6.4

N300paxeHne TN BpallleHHus Ha TUIOCKOCTH. Pa3BEpTka MumHIpa U KOHyca

6.5

KoMOuHanmu e BpalieHus: 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO
ctepsl, cdhepa, BMcaHHAs B MHOTOTPAHHUK, WJIH TEJIO BpallleHus

6.6

[Torsitre 06 00BEMe. OcHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME

PSIMOYTOJIBHOTO Mapajuiesenunena u cieacteus u3 He€. O0bEM UIUHAPA, KOHYCA.
O06bEM 1m1apa u maomaab cepsl

6.7

[TonoOubIe Tena B mpocTpancTBe. COOTHOLICHHS MEXKAY TUIOMIAIIMUA MTOBEPXHOCTEHH,
00bEMaMH HONOOHBIX TEN

6.8

Ceuenust nunuHApa (MapaienbHO U NEPHEHANKYISIPHO OCH), CEYEHUS KOHyCa
(mapajuieabHOE OCHOBAHUIO U MPOXOJIINEE Yepe3 BEPIINHY), CEUEHUs 11apa

6.9

BexTop Ha m10ckocTH U B ipocTpaHcTBe. Cllo)keHUE U BBIYMTAaHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4Kciio. Pa3nokeHne BEKTopa 1o TpEM HEKOMILIaHAPHBIM

BekTopaM. IIpaBuino napannenenunena. Pemenne 3anad, CBA3aHHBIX C IPUMEHECHUEM
IIPaBUJI ICVCTBUM C BEKTOPAMHU

6.10

IIpssMoyronbHas cucteMa KOOpAMHAT B MpocTpaHcTBe. KoopanHaTel BEKTOpa.
[Tpocreiimue 3aaun B KOOpAWHATaX. YToj MeXIy BekropaMu. CkansipHoe

IMPOU3BCACHUEC BCKTOPOB. Brruncienue YIIIOB MCKAY IMPAMBIMU U INIOCKOCTAMU.
KOOp,[[I/IHaTHO'BeKTOPHHﬁ MCTOA IPU pCHICHUHN TCOMCTPHUYCCKUX 3a1av

IMPOBEPSIEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUSI

Kon

IIpoBepsieMble TpeOGOBaHMS K NPEeIMETHBIM pe3y/1bTaTaM 0CBOCHHSA

NPOBEpPsAEMOro OCHOBHO# 00pa30BaTe/IbHON NPOrpaMMbl CPeAHEro o01ero
TpeOoBaHUs o0pa3oBaHus




Branenue MeronaMu 10Ka3areabCTB, aITOPUTMAMU PELLICHUS 3a/1a4;
yMeHue (popMynupoBaTh U ONIEPUPOBATH MOHATUSME: OIPEACIICHHUE,
akcuoma, Teopema, CleACTBUE, CBOMCTBO, IPU3HAK, JOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHSThH UX; YMEHHE (DOPMYIUPOBATH
o0parHO€e U MPOTUBOMNOIOKHOE YTBEPK/IEHUE, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOIb30BaTh METOJ MATEMATUYECKON UHAYKIINH;
IIPOBOJIUTH J0KAa3aTeIbHbIE PACCYXACHUS IIPU PELICHUH 3a]1a4, OLIEHUBAaTh
JIOTUYECKYIO MPABWIBHOCTh PACCYKIECHUN; YMEHUE ONIEPUPOBATH
MOHSATUSAMH: MHOXECTBO, ITOAMHOKECTBO, ONEPALlUU HAJl MHOKECTBAMH;
YMEHHE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jiis
OMMCaHUs PealbHBIX IIPOLIECCOB U ABJICHUM U MPU PEIICHUH 33a4, B TOM
YHUCJIe U3 APYTUX YUYEOHBIX MPEAMETOB; YMEHUE ONIEPUPOBATH TOHSATHUSIMU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
Y OMHCHIBATH Ipadbl pa3TUYHBIMU CIIOCOOAMHU; UCIIONB30BaTh rpadbl Ipu

pelIeHnu 3a1a4

YMeHue onepupoBarh MOHITHIME: HaTYypallbHOE YUCIIO, IEJI0e YUCIIO,
CTETICHb C IEJIBIM TI0Ka3aresieM, KOpeHb HaTypajabHOW CTEIICHH, CTETICHb C
pallnOHAJIBHBIM ITOKAa3aTcJIeM, CTCIICHD C I[GI\/JICTBI/ITGJ'II)HI)IM II0Ka3arTciieM,
norapudM 9ucia, CHHYC, KOCHHYC W TAHT€HC TIPOU3BOJIBHOTO YHCIIA,
OCTaTOK M0 MOJYIIO, PAI[MOHAIEHOE YUCIIO, UPPALIMOHATBHOE YHCIIO,
MHOXCCTBA HATypPaJbHBIX, LCJIbIX, pAallUOHAJIbHBIX, ﬂeﬁCTBHTCHBHBIX
qrcell; yMEHHE UCTIOIb30BaTh MPU3HAKU AETUMOCTH, HAUMEHBIIUN OOIITHI
JIeNUTeNbh U HaUMEHbIIIee o01ee KpaTHOe, alnropuT™ EBkinaa mpu
pPEIICHUHN 3a4a4; 3HAKOMCTBO C pa3JIMYHbIMU MMO3UIIMOHHBIMH CUCTEMaMU
CUMCIJICHHSI; YMEHHE BBITIONHATH BRIYUCIICHNE 3HAaUCHUH U TpeoOpa3oBaHUs
BBIPOKEHHUI CO CTENEHSIMH U Jorapudmamu, mpeodpazoBaHus IpoOHO-

panroOHaJIbHBIX BBIpﬂ)KeHI/IfI; YMECHUE OIICPUPOBATE ITOHATUAMMU:
IOCIICA0BATCIbHOCTD, apI/I(I)MCTI/I‘{eCKaH nporpeccusd, rcoMeTpuiucCcKas

Iporpeccus, yMeHrue peKyppeHTHBIX YHUCII0, KOMIUIEKCHOTO (TeoMeTpHuuecKas,

MPOU3BOIUTH IPUBOAUTH MOHATUSAMU: TEOMETPUUECKUIN CMBICIT
OTIPENETUTEISCONIPSKEHHBIC 3aaBaTh MPUMEPbI 0ECKOHEYHO
apudmernyeckre mMarpuia GopMyIT; YUCIIa, TPUTOHOMETPUIECKas
MOCJIEI0OBAaTEILHOCTH, HCIIOJIb30BAHUSI YMEHUE KOMITJIEKCHBIE 2X2
yObIBaroias (opma AeCTBUS OMEPUPOBATh U KOMIUIEKCHBIX 3X3, 3amucH

qucia, rcoMeTpuiucCKasd B U C ONIPCACIIMTCIIb TOM KOMIIJICKCHBIMU IMOHATUAMMU:

anre6pa1/1qec1<aﬂ); KOMIIJICKCHBIX MOAYJIb YHCJIC YHUCEII; KOMIIJICKCHOC U C
OICPHUPOBATL IMMPOrpeCCHsd; MOMOIIBIO MATPULbI, APTYMCHT YHCJIaMU; YMCTb
YHCCJI




YMeHue onepupoBarb NOHIATUSMU: palliOHaIbHbIE, UPPALlMOHAJIbHBIE,
MOKa3aresbHbIe, CTEIICHHBIE, JTOrapu(PMUUECKUE, TPUTOHOMETPUYECKHUE
YPaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHE OIIEPUPOBAThH
MOHATUSIMU: TOXKIECTBO, TOXKIECTBEHHOE Ipeo0pa30BaHKe, ypaBHEHUE,
HEPABEHCTBO, CUCTEMa yPaBHEHUI U HEPABEHCTB, PABHOCWIIBHOCTh
YPaBHEHHM, HEPABEHCTB U CUCTEM; YMEHHE PEIaTh YPABHECHMUS,
HEPABEHCTBA U CUCTEMBI C [IOMOLIBIO Pa3JINYHBIX IIPUEMOB; pellaTh
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI C TapaMeTPOM; IPUMEHSATh
YPAaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PEILIEHUs MAaTEMaTU4YECKUX

3aJa4 ¥ 3a7a4 U3 Pa3JInYHbIX 00JIacTel HAYKH U PeabHOM KU3HU

YMeHue onepupoBaTh NOHATUAMU: (PYHKIMSL, YETHOCTh (QYHKIUH,
NEPUOJNYHOCTD (YHKIIUH, OTPAHUICHHOCTH (DYHKIIMH, MOHOTOHHOCTh
(byHKLIUY, SKCTpeMYyM (QYHKLUH, HauOoJIbIllee U HAUMEHbIIEe 3HaUCHHS
(GYHKLIMY Ha IPOMEXYTKE, HerpepbIBHAas (PyHKIMS, aCUMIITOTHI I'paduka
(byHKIMY, IepBas U BTOpasi MPOU3BOAHAS (PYHKIIUH, TEOMETPHUYECKUI 1
(bu3n4ecKuii CMBICI TPOU3BOJHOM, TEpBOOOPa3Has, ONpeaeIEHHBIN
MHTErpai; yMEHHE HaX0IUTh aCUMITOTHI Tpaduka GyHKINH; YMEHHE
BBIYUCIISATH IPOU3BOIHBIE CyMMBI, IPOU3BEIECHNUS, YaCTHOTO U
KOMIO3ULIMHU (YHKIUH, HAXOAUTh ypaBHEHUE KacaTelbHOM K rpaduKy
(GYHKIMY; YMEHHE HaX0AUTh IPOU3BO/IHbIE JIEMEHTAPHBIX (PYHKIINM;
yYMEHHE UCIO0Ib30BaTh MPOU3BOIHYIO ISl MCCIeI0BaHUs QYHKIUIA,
HaXOAWTh HAaHOOJbIINE U HAMMEHBIINE 3HaYeHUs (PYHKLUN; CTPOUTH
rpad¥Ky MHOTOWIEHOB C MCIOJIb30BAHUEM allapara MaTeMaTuyeckoro
aHaJIN3a; IPUMEHATH IPOU3BOJHYIO JUIsl HAXOXKIEHUS HAWIIY4LIETO
pelIeHNs B MPUKIAIHBIX, B TOM YHCIIE COLMAIbHO-3KOHOMUYECKUX U

(hU3UYECKUX 3a/1a4ax; HAaXOAUTh TUIOMIAAN U 00BEMBI GUTYP C TTOMOIIIBIO

MHTErpasa; noMoupo AudepeHunaibHbIX YpaBHEHUUITPUBOIUTH IIPUMEPDI
MaTeMaTU4eCKOr0 MOJEIMPOBAHUS C




YMeHue onepupoBarh MOHATUAME: Tpaduk GyHKINHU, oOpaTHas QYHKIMS,
KoMIo3unus GyHKIUH, TuHeHHast PyHKIMA, KBagpaTuyHas GyHKIuS,
panuoHanbHast QyHKIMs, cTereHHast QyHKIMS, TPUTOHOMETPUYECKHE
¢byHKIMHU, 0OpaTHBIE TPUTOHOMETPHUECKUE (PYHKIUH, TOKAa3aTeNIbHAS 1
norapupmuyueckas yHKIUU; yMEHUE CTPOUTh IPaUKU N3yUEHHBIX
(YHKIIMH, BBITIOJHATH MpeoOpa3oBanus rpaduKkoB QYyHKIIHM,
MCTIOJIb30BaTh TpaMKH U U3y4EHHSI TPOLIECCOB U 3aBUCUMOCTEH, PU
peLleHNH 3a1a4 U3 JPYruX y4eOHbIX IPEAMETOB U 3a/1a4 U3 peaibHOMI
KU3HH; BEIPAXKATh POPMYITaMy 3aBUCIMOCTH MEX/y BEJTHUNHAMU;
HCIOJIb30BaTh CBOMCTBA U IrpadUKu QYHKUUN AJIs pEIICHUS] YpaBHEHUI,
HEpaBEHCTB U 33/1a4 ¢ MapamMeTpaMu; n300pakaTb Ha KOOPIMHATHON

IIJIOCKOCTH MHOXECTBA PEILICHUM YPaBHEHUN, HEPABEHCTB U UX CUCTEM

YMeHue peliaTh TEKCTOBbIE 33JJa4K pa3HbIX TUIIOB (B TOM YMCIIE Ha
IPOLIEHTHI, J0JIM U YacTH, Ha ABMKEHHE, pabOTy, CTOUMOCTb TOBAapOB U
YCIIYT, HAJIOTH, 3aJja4yi U3 00JIaCTH YIPABJIECHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMU); COCTABIATH BHIPAXKEHUS, ypaBHEHMsI, HEPABEHCTBA U UX
CUCTEMBI 110 YCIOBHIO 3aJ]a4H, HCCIIEI0BATh MTOJIy4EHHOE PEIICHUE U
OLIEHMBATh MPAB/ONOI00HOCTh PE3YJbTaTOB; YMEHUE MOJEINPOBATh
peanbpHbIC CUTYalluU Ha A3bIKE MAaTEMAaTUKH; COCTABIIATH BBIPAXKCHUS,
YPaBHEHUs, HEPABEHCTBA U X CUCTEMBI 110 YCIOBHIO 3a/J1a4H, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM arlapara ajareopsl,

MHTEPIPETHPOBATH MOTYYSHHBIH pe3yipTar

YMeHue onepupoBarh MOHITUSIME: CpeHee apuMeTuIecKoe, Menana,
HauOoJIbIlIee U HAUMEHbIIIee 3HAYCHUS, pa3Max, JUCTIEPCHs], CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HaOOpa; YMEHHE U3BIIEKATh, HHTEPIIPETUPOBATH
nH(OpMaIuio, MPEACTABICHHYIO B Ta0IUIaX, HAa JUarpaMMax, rpadukax,
OTPaXKaIoIIyIO CBOMCTBA PEATBHBIX MPOIIECCOB U SIBJICHUH; TIPEICTABIIATH
MH(OPMAITUIO C TIOMOIIBIO TA0NIUI] ¥ IUarpaMM; UCCIIEIOBATh
CTaTHUCTHUYECKUE JAHHBIE, B TOM YHCIIC C TPUMEHEHUEM TpaPUIeCKux
METOJIOB U DIIEKTPOHHBIX CPEJICTB; TpaUIeCKU UCCIIEIOBATH COBMECTHEIE

Ha6J'IIOIleHI/ISI C MOMOIIBIO AuarpaMm pacCcCrBaHus U JIMHEMHOMN perpeccun

YMeHne onepupoBaTh NOHATUSMHU: CIIyYalHbBIN ONBIT U CIIy4alHOE

COOBITHE, BEPOSITHOCTD CITY4allHOTO COOBITHS; YMEHHUE BBIYUCIIATD

BCPOSATHOCTDH q)OpMy.HI:I BCPOATHOCTHU, OICHUBATH NOHATUAMMU:




MaTeMaTH4ECKOe CIIydalHON PaBHOMEPHOIO, IIOKA3aTeIbHOI0 U HOPMaJIbHOIO
pacipeieneHuii; CTI0Ib30BaTh 3HAKOMCTBO HCCIIEI0BAHUIT; OOJIBIINX
OIIEpUPOBATh YKCIO KOMOMHATOPHBIE BEPOATHOCTH UHTEPIPETUPOBATD
IIOJIY4ECHHBIM Pe3yIbTaTIePEeCTaHOBOK; YMCEII CII0KEHUS BEPOSITHOCTH C
peasbHbIX BEJIMUYUHBI, TIOHATUAMU: GOPMYILY C CBOMCTBA NOHATUAMMU:
ciyyaitHas (hakThl yMEHHE UCIIOIb30BAHUEM B OXKHJIAHUE, TPUPOIHBIX U
coObITH; BepHy/IH, U3y4eHHBIX U YMHOKEHHS PACCYKIEHUS COUETaHHUE,
MPUBOJIUTH PEAIbHBIX 3aKOH OMHOM (DYHKIIMM BEJIMYHMHA, TUCTIEPCHs OOIBIINX
U COCTaBJIATh KOMOMHATOPHBIE IPaUUECKUX PACHIPENEICHUNH 0OLECTBEHHBIX
HeroToHa; BeposiTHOCTEH, COOBITHIA; TEpeCTaHOBKA, PACTIPEACICHHS TPUMEPHI
pacnpezesieHue s U YUCel, PEIICHNs CTaHAAPTHOE BEPOSATHOCTHYIO YMECHHE
METOJIOB; YMEHHE METO/IbI IPOSIBIICHHS T (DAKThI SBICHUSX; YHCIIO (HOPMYITY
3ajJja4; peleHusl U BEPOSITHOCTEH, BBIOOPOUHBIX ONEPUPOBATh U OTKIOHEHHE
COYETaHUM, IPUMEHSITh IPUMEHSTh IUIOTHOCTH OLIEHUBATh (hOPMYJIIbI; MOJIEIb
IIOJIHOM YMEHHME YMEHHE 3aKOHA 3a/1a4; U

YMeHHe onepupoBarh NOHATUAMHU: TOUKA, IIPsAMas, IIJIOCKOCTh,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUYMNHA yIIIA, ITIOCKUN YTOJI, BT PAaHHBIN
yroJ, TpEXTPAHHBIN YIoJl, CKPEILUBAIOLIMECS IPSIMbIE, 1apaJLIENbHOCTD U
NEPIEHIUKYIAPHOCTD IPSAMBIX U INIOCKOCTEH, YOl MEKY MPSIMBIMU,
YTOJI MEK1y IPSIMOU U IIJIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMU,
pacCTOSAHMUE OT TOYKHU [0 INIOCKOCTH, PACCTOSTHUE MEXKAY IIPSIMBIMH,
PAacCTOSIHUE MEXKY TUIOCKOCTSAMHM; YMEHHE HCIIONIB30BaTh MPH PELICHUHN
3a1a4 U3y4YCHHBIC (paKTBI 1 TCOPEMBI INITAHUMCTPHUHU,; YMCHUC OLICHHUBATDH
pa3Mepbl 00bEKTOB OKPY’KAIOLIETO MUPA; CTPOUTh MaTeMaTHYECKUE
MOICIN C MOMOIIBIO TCOMETPUICCKUX MTOHATHH U BCJIIMYKWH, pCIIaTh

CBA3AaHHBIC C HUMU IIPAKTUYCCKUC 3a1a49N1
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YMeHue onepupoBarh MOHITUSIMHU: IJI0MAAb PUTYpBI, 00BEM QUTYpHI,
MHOT'OI'paHHUK, HpaBHJ’IBHBIﬁ MHOT'OI'paHHHUK, CCUCHUC MHOIOI'pPaAaHHHKA,
Ky0, mapasuienenumne, npusMa, nupamusa, Gurypa u moBepXHOCTh
BpaleHus1, MUINHAP, KOHYC, map, chepa, mionanb cGepsl, IUIomaab
MTOBEPXHOCTH MUPAMM/IbI, TPU3MBI, KOHYCa, HWIHHIpa, 00BEM KyOa,
MPSIMOYTOJIBHOTO NapasuleNenueNa, MUPaMUIbl, TPU3MBI, IUIHHIIPA,
KOHYCa, Iapa, pa3BEPTKA MOBEPXHOCTH, CEUCHUS KOHYCa M IIHJIUH/PA,

napaJiuIeJIbHbIC OCU UJIM OCHOBAHHIO, CCUCHUC 1Iapa, INIOCKOCTD,

Kacaroniasicss MHOrOIpaHHHKA, BPAILIEHUsI, UX CEYCHHS], B TOM YHCIIE C
MTOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE (POPMYINPOBATH ONPEIEICHUS
M3ydaeMbIX (UTYp, BHIABUTATH TUIIOTE3bI O CBOWCTBAX OMPOBEPTaTh
Pa3IMYHBIM MOCTPOCHUSATIPUMEHATh U MPU3HAKaM, C(hepbl, MpU3HAKAX UX;
n300paxkaTb YMEHHE CBOICTBA LUIMHAPA, TEOMETPUUECKHUX BBIMOIHSTh




MPOBOAMTH MHOTOTPAaHHUKH, TEOMETPUYECKUX KOHYCa; HEOOXOIUMBIE
knaccudukanuio puryp, ymenue Gurypst Gpuryp, 000CHOBBIBaTh CTPOUTH
JOTIOJIHUTEIbHBIE CAMOCTOSATENIFHO M IOBEPXHOCTH (PUTypCEUeHHE HIIH I10

11 YMeHue onepupoBaTh MOHATUSMU: IBUKECHUE B IPOCTPAHCTBE,
napaJulebHbIA IEPeHOC, CHMMETPHS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
IIOBOPOT, IpeoOpazoBaHue 110100131, T0J00HBIE (PUTYPBI; YMEHHE
pacro3HaBarh paBHbIC U MMOJO0OHbIE (UTYPHI, B TOM YHCIIE B IIPHPOJIE,
HCKYCCTBE, apXHUTEKTYpE; UCIOIb30BaTh FT€OMETPUIECKHAE OTHOIICHUS TIPH
pelIeHUH 33a1a4; HAXOIUTh T€OMETPHUECKUE BETUUMHBI (JITTMHA, YTOJ,
oAk, 00bEM) PU PEIICHUH 3a/1a4 U3 APYTUX y4EOHBIX MPEAMETOB U
U3 PeaJbHOM KU3HU; YMEHHE BBIYUCIISTH TEOMETPHUIECKIAE BETMIHHEI
(mHa, yro, IIomank, 00bEM, IO HOBEPXHOCTH), UCTIONb3YS
U3y4YeHHbIE (POPMYIBI U METO/IbI, B TOM YHCJIE: MJIOLIA (b TOBEPXHOCTH
MMpaMM/JIbl, IPU3MBL, KOHYCa, LUINH/ApPA, oAb cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO Mapajulesenumnesia, MupaMuIsl, IPU3Mbl, HIHIMHIPA,

KOHYCA4, I1apad; YMCHUC HAXOAUTH OTHOIICHUC 00BEMOB HO)IO6H]':>IX (l)I/Ipr

12 YMeHne onepupoBaTh NOHATUSAMH: NIPSIMOYTOJIbHAS CUCTEMA KOOPIHMHAT,
BEKTOP, KOOPAUHATHI TOUKH, KOOPIAMHATHI BEKTOPA, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha YUCIIO, pa3IokKEeHHE BEKTOpa Mo 0a3ucy,
CKaJISIPHOE MPOMU3BEICHNE, BEKTOPHOE IIPOU3BEACHHUE, YTOJI MEKIY
BEKTOPaMH; YMEHHE UCIIOIb30BaTh BEKTOPHBII U KOOPAUHATHBINA METO/

AJi pEIICHU rCOMETPUUCCKUX 3ada4 U 3aaa4 JPYyrux yqe6HBIX IpeaAMETOB

13 YMmenue BBI6I/IpaTB MOAXOASAIIMNA METO, JJIst pelmiCHus 3aJa4u; IOHNUMAaHUC
SHaAYUMOCTH MAaTCMATUKHU B U3YYCHUU MIPUPOJAHBIX U O6H_ICCTBCHHLIX
IMpONIECCOB U HBHeHHﬁ; YMCHHE pacIiO3HABaTh IMPOSABICHUC 3aKOHOB

MaTCeMaTuKU B UCKYCCTBC, YMCHUC MIPUBOAUTH IPUMEPHI MATCMATUYCCKUX

OTKPBITUN POCCUICKOW U MUPOBOM MareMaTU4eCKON HAyKH

INIEPEYEHDb 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbBIX HA EID
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COEPKAHUS




I'eomeTpust

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu

7.4 Tena 1 NOBEPXHOCTU BpallCHUSA

7.5 KoopauHars! 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT O ITPOIECCA
OBA3SATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJIA YYEHUKA

METOANYECKUE MATEPHUAJIBI I YYUTEJIA

['eometpus, 10 kimacc YrmyOneHHBIN YpOBEHb

Asropsl: Mep3isak A.I., Homuposckuii J[.A., ITonskos B.M. ./ Ilox pen.
B.E.Ilogonbsckoro

Mocksa «lIpocsemenne» ,2023 1.

['eometpusi, 11 knacc YriryOneHHBIN YPOBEHb

Astopsl: Mep3isik A.I., Homuposckuit JI.A., [TonsikoB B.M. ./ Ilox pen.
B.E.Ilogonbckoro
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HUD®POBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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