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MNOACHUTEJIBHASA 3AIINCKA

['eomeTtpust gBisieTcs OIHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEOHEro OOLIEro
oOpa3oBaHMs, TaK Kak 0O€cleyrMBacT BO3MOXXHOCTh HW3YYEHHS JAUCLHUILUINH
€CTECTBEHHO-HAYYHOM HANpPaBJICHHOCTH M IPEAMETOB T'yMaHHUTapHOIO IUKJIA.
[TockonpKy soruueckoe MebIIUIEHHE, (HOPMHUPYEMOE NPU HU3YUEHHH OO0YYarOUIMMUCS
NOHATUIHBIX OCHOB I'€OMETPHUH, NPU JOKA3ATEIbCTBE TEOPEM U IOCTPOEHUH LENOYKH
JIOTUYECKUX YTBEPKIACHUN IPU PEIICHUU T€OMETPUUECKUX 3a/1a4, YMEHHUE BBIJBUTATH U
ONPOBEPraTb TUIOTE3bl HEMOCPEICTBEHHO MCIIOIB3YIOTCS IIPU PELICHUH 3aaad
€CTECTBEHHO-HAYYHOI'O IIUKJIa, B YACTHOCTH (PU3NYECKUX 3a]a4.

Ilenb ocBoeHusi mporpammbl y4eOHOro kypca «l'eomerpusi» Ha yriayOnéHHOM
YPOBHE — pPa3BUTHE WHIAUBUIYAIbHBIX CIIOCOOHOCTEW OOyYaromuxcsl MpU W3YYEHUU
T€OMETPUHU, KaK COCTABIISIIOLIEH MpeaMeTHON obmactu «Marematnka U nH(pOpMaTHKa»
yepe3 olecrieyeHue BO3MOXKHOCTH MPUOOPETEHUsT U UCIOJIb30BaHUS Oojee TriyOoKuX
reOMETPUYECKUX 3HAHUN U AEUCTBUM, CIEHU(PUUHBIX TE€OMETPUH, U HEOOXOIUMBIX IS
YCHEWHOro Mpo(ecCHOHATILHOTO 00pa30BaHUs, CBA3aHHOIO C HCIOJb30BAaHUEM
MaTeMaTUKH.

[IpyopuTeTHBIMM 3aJayaMH Kypca TE€OMETpUM Ha YriayOJIEHHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIUMU Kypc 6a30BOr0 YpOBHS, SBISIOTCS:

pacllMpeHue IPEICTAaBICHUSA O TE€OMETPUM KaK 4YacTH MHUPOBOM KYJIbTYypbl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(bopMHpoBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEUIIUX
MaTeMaTHYECKUX MOJENAX, IMO3BOJISIOIINX ONMCBHIBATH M HU3y4aThb PA3HBIE SBIICHUS
OKpPY’KaroIllero MHpa, 3HAHWE NOHATHUIHOrO ammapara no paszeny «Crepeomerpus»
y4eOHOTro Kypca reOMeTpHH;

(dbopMHpOBaHWE YMEHHUS BJIAJIETh OCHOBHBIMHU MOHSTHSIMU O IMPOCTPAHCTBEHHBIX
durypax ¥ MX OCHOBHBIMH CBONCTBaMH, 3HAHHE TeopeM, (POpMysl U yMEHUE HUX
OPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl M HAXOAWUTh HECTAaHAAPTHBIE CIIOCOOBI
pelIeHus 3a1ay;

(dbopMUpOBaHNE YMEHHSI paclio3HaBaTh Ha YepTEKax, MOACISAX U B peaIbHOM MHUpE
MHOTOTPAaHHHKH U T€Ja BPALlEHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJEIH;

dbopMHpOBaHUE TMOHUMAHMS BO3MOXHOCTH aKCHMOMAaTUYECKOTO TMOCTPOCHHUS
MaTeMaTHYECKUX TEOpuid, (OpMUPOBAHHWE TMOHUMAHUS POJIM AKCMOMATUKH IPH
IIPOBEJICHUHU PACCYKICHUN;

dbopMHpoBaHHE YMEHHS BIIAJIETh METOJAaMU JOKa3aTelIbCTB M aJITOPUTMOB
pELIEHUs, YMEHUSI UX NPUMEHATH, IPOBOAUTH JOKA3aTENIbHBIE PACCYXACHUS B XOJE
pPELIECHHs] CTEPEOMETPUUYECKUMX 3aJad M 3aJa4 C MPAKTUYECKUM COAECPKAHUEM,



dbopMupoBaHUE MPEACTABICHUS O HEOOXOMAMMOCTH JTOKA3aTeNIbCTB MPU OOOCHOBAHHH
MaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCHUOMATHKW B MPOBEIACHUU JI€TyKTHUBHBIX
pACCYXICHU;

pa3BUTHE U  COBEPIICHCTBOBAHWE  HMHTEIUIEKTYaJbHBIX U  TBOPUYECKHX
CIOCOOHOCTE  00ydYarommxcsi, IMMO3HABATEIbHOW AaKTUBHOCTU, HCCIEAOBATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBanue (GYHKIUOHATBHOM TPaMOTHOCTH, PEJIEBAHTHOM T€OMETPHH:
YMEHHUSI PpAaclo3HaBaTh MPOSBICHUS T€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX CUTYyallUsX U MPU HM3YyUYEHUU JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEHN ¥ 3aKOHOMEPHOCTEH, MOICTUPOBAHUS
pea’bHbIX CUTyalluid, UCCIEJOBAHUS TOCTPOCHHBIX MOJENEH, HHTEpHpeTaun
MOJYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEpKaTeIIbHBIMU JTUHUSMU y4eOHOTro Kypca «['eomerpusi» B 10-11
Kiaccax sBIStOTCS: «lIpsiMble W TIIOCKOCTH B MNPOCTPAHCTBE», «MHOTOTpaHHUKUNY,
«Tema BpameHus», «BeKTOoppl M KOOpAHWHATHI B NPOCTPAHCTBEY, «JIBUXKEHHA B
MIPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TtpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMUA T€OMETPUU HA YIIIyOnEHHOM ypoBHE oOydeHus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJICp)KaTEJIbHbIM JIMHUSM Y4eOHOro Kypca, a
dbopMUpOBaHUE JIOTUUECKUX YMEHUM pacnpesieNiaeTcsl HEe TOJBKO IO COJACPKATEIbHBIM
JUHUSM, HO M 1o roaam oOydenus. ConepxaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3yiabTaTaM  ocBoeHus  DenepanpHoil  pabodeil  MpOrpaMmbl,
pacnpeieiéHHbIM 10 ToJaM OOy4YeHHsI, CTPYKTYPUPOBAHO TaKUM O00Opa3oM, YTOOBI KO
BCEM  OCHOBHBIM, TMPUHLUMUIHUAIBLHBIM  BOIpocaM  o0ydaromuecss  0oOpaliajiuch
HEOJHOKpPATHO. OTO TO3BOJIAET OpPraHu30BaTh OBJIAJACHUE TE€OMETPUUYECCKUMU
MOHATUSMA W HaBbIKAMH TIOCJIENIOBATEILHO M TIOCTYMNAaTeNIbHO, C COOJIOJCHUEM
NPUHIIMNA TPEEMCTBEHHOCTH, a HOBBIC 3HAHWA BKIIOYATh B OOIIYI0 CHUCTEMY
FEOMETPUYECKUX TMPEJICTABICHUN 00ydYaronuxcs, pacumpss u yrnyomsis e€, oOpasys
MIPOYHbBIC MHOKECTBEHHBIE CBSI3U.

[Tepexona kK U3yUYEHHUIO TEOMETPUM Ha YTITyOJEHHOM YPOBHE TTO3BOJISIET:

co3gath  ycioBus i guddepeHmmanyui 00y4deHHUSs,  MOCTPOCHHUS
WHUBUyaJIbHBIX 00pa30BaTeIbHBIX MPOTPaMM, OOECIEUUThH YIIIyOJIEHHOE H3yueHUe
reOMETPUH KaK COCTaBIIAIONIEeH ydyeOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYaIOIIMUXCS K MPOJOJDKEHHUIO M3YyYEHHUST MAaTeMaTUKU C YYETOM
BbIOOpa Oyaymiel mpodeccuu, obecmednBas MPEEMCTBEHHOCTh MEXIYy OOIUM U
po¢eCCHOHAIBHBIM 00pa30BaHUEM.



Ha u3ydenne yueOHoro kypca «I['eomerpusi» Ha yriayOn€HHOM ypPOBHE OTBOJHUTCS
204 gaca: B 10 knacce — 102 4gaca (3 yaca B Hegento0), B 11 kmacce — 102 gaca (3 yaca B
HEJIETIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpeluBaromuecss npsimeie. [IpU3HaKuM CKpemmMBarOIIMXCS
npsAMBIX. [1apamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctu. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEM. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsMOH
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYJISAPHOCTh  IUIOCKOCTEH: MPU3HAK  IEPHEHIUKYJSIPHOCTH — JBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBolcTBa IIOCKMX U
JBYI'PaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB UM CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienuiien, OPSAMOYTOJIBHBIA — MApajvleenunes; YW  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuibl. lIpaBUibHBIE MHOTOIDAHHUKM: IIpaBWJIbHAs IpuU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpasap, KyO0. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, OuaroHalu, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMoyrosibHas  cucremMa  KOOpJIMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIQy KOOPAMHATaMHM BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
MWIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmomoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KkoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIIMHIAPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 1mapoBoOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHApP, OMHCaHHAas oOKojo wwiuHapa. llepeceuenne cdepsl u mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chephl U e€ JacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB M TEJT BPALICHUS: CEUCHUS HWIIMHIAPA
(mapaymienbHO M NEPHEHAMKYJSIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEYCHUS 11apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO YMHOXeHUs. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TeOMETPUUYECKUX
3ajad4.

JIBUKEHUS B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OTtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHbIA TEPEHoC,
LCHTpaJbHAasl CUMMETpPUS, 3€pKAJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YUYarOIIEeTrocs: Kak akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTeMaTUYECKON MIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOTO ITOBEJCHUSA, CBSI3aHHOIO C IPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/a4, PEHICHUH, pacCyKIEHHM, BOCIIPUUMYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro o0pasa KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHUYeCKOMYy  OOpa3OBaHHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MTPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-?KOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUECHHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh CMmoco0 penieHus ydeOHOW 3ajgadu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00BbEKTaMH, SIBIICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TaKXKe BBIIBUTATH
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIHMIO DPA3NIUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jM4le U CXOJCTBO MO3UILIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
Npe3eHTalUd U OCOOCHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOW MH(OpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH PHUYNHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh IE€Jb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3rOBbIE IUTYpPMBD» M UHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pElIeHNH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo0);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPHUH
durypes;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 334a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJEHUE T'E€OMETPUYECKUX BEJIMYMH, NPUMEHSAS HM3BECTHBIE METOJbI
IIPU PELIEHUM MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPEOOPa3OBBIBATH U HUHTEPIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HAa TNPaAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYAlMH, MPUMEHATh HU3yYECHHbIE MOHSTUS B
npolecce IMOMCKAa PpEeUIeHHs] MaTeMaTH4ecKd  cQOopMyIMpOBaHHOU
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJENN C UCIIOIb30BAaHUEM IE€OMETPUUYECKHUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e UMETh NIPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOydaromuiicss HayquTCs:



cBOOOJHO OMNEPUPOBATH MOHATHSAMH, CBA3aHHBIMU C LHUJIMHAPUYECKOH,
KOHMYECKOW U CEepUyecKoil MOBEPXHOCTSIMH, OOBICHITH CIIOCOOBI
MOy YEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(HEePhI U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOIHO OIEPUPOBATh MOHATHUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B chepy u
OINKMCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydaeMble (QUIYpbl, BBIIOJIHATh (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTyp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peniaTb r€OMETPUYECKUE 3a1a4/ HA BBIUMCIEHUE YIJIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM ~ TIEPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpalllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepE3 BEPIINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4y, MPEANoJaralolIMX HECKOJIbKO IIAaroB PEHIEHUs, €CIU YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTH4eCcKu  cPOpMyIHMpOBaHHOW  MPOOJIEMBI,  MOAETUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
n/n NMPOrpaMmblI Bcero Kontpoapupie | Tpakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsMbix B 5 1
MIPOCTPAHCTBE
3 [TapaniensHOCTh MPSMBIX U INIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHz[mfymIpHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
Vbl u paccTossHUS 16
MHororpanHuKu 7
BexTopsl B IpocTpaHcTBe 12
3 HOBTOPCHHC, 000011IeHNe U cucTeMaTU3alus 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Komrpomusre | MpaxTmseckie (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTebHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwMeE, 0606H16Hlfe u 15 1
CHCTEeMaTH3alus 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpaienus 24 1
5 [Tnomaam MOBEPXHOCTH U O0BEMBI 9 1
KPYTJIBIX T
6 JBr>xeHus 5 1
7 [ToBTOpEHwme, O606HI€HI§G U 17 2
CHCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeMeTHBIE pe3yJIbTAThl 0CBOCHNSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pa3oBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBath NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTh
79 [IpuMeHITh aKCHOMBI CTEPEOMETPUM M CIEICTBUS U3 HUX IPU pELICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MNOHATUSMU: MNAPAJUIEIBHOCTh U MEPHEHIUKYISIPHOCTD
' IPSIMBIX U IJIOCKOCTEN
74 KnaccudumupoBath B3aUMHOE PACHOJOXKEHHE TMPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh NOHATUSAMM: JBYTPAaHHBIA Yroj, I'paHM ABYI'PAHHOIO YIJIa,
7.5 peOpo BYTpaHHOrO yria, JIMHEHHBIN yrojl IBYTpaHHOrO yIia, rpaaycHas
Mepa JIByTpaHHOTO yria
76 OmnepupoBaTh MOHATUAMHU: MHOTOI'PDAHHMK, BBIIYKJIBIH W HEBBITYKIbIHA
' MHOT'OI'PaHHHK, 3JIEMEHTbl MHOTOTPaHHUKA, IPAaBUJIbHBIA MHOTOI'paHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHUJABI MHOIOIPDAaHHMKOB (IMpamMuaa, HOpU3Ma,
' PSIMOYTOJIBHBIN Mapasuienenumnes, Kyo)
KnaccupunupoBarb ~ MHOTOTPaHHUKH,  BbIOMpas ~ OCHOBaHMS  JUIS
7.8 KJ1accu(UKaluy (BBITYKJIbIE M HEBBITYKJIble MHOIOI'PAaHHUKH, MIPABUJIbHbIC
MHOTOTPaHHUKH, NPSMbIE U HAKJIOHHBIE MIPU3MBI, MTapaJJIEIIEeTIUIIE IbI)
7.9 OnepupoBarh MOHATHAMU: CEKYIas TIOCKOCTh, CEYE€HHE MHOTOTPaHHUKOB
710 OOBACHATH NMPUHIUIBI TIOCTPOCHUSI CEYEHUIT MHOTOTPAaHHUKOB, MCIIONb3Ys
' METOJI CJIEIOB
Crpouth cedeHHMsI MHOTOIPAHHHMKOB METOJOM  CJIEJIOB, BBINOJHSITH
7.11 (BBIHOCHBIE) TIJIOCKUE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYD:
BU/JI CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOKIEHUE T'€OMETPUUYECKUX BEJIMYUH IO oOpa3uam
WIK alrOpUTMaM, MPUMEHsS M3BECTHbIE aHAJUTHYECKHE METONbl MpHu
7.12 pelIeHNH  CTaHJApTHBIX MaTeMaTHYeCKUX 3a7ady Ha  BBIYHMCICHHE
paccTOSIHUNH MeXay IBYMs TOYKaMH, OT TOYKM 1O MPSMOW, OT TOUYKHUIO
IJIOCKOCTH, MEXKAY CKPEIIHUBAOIIUMHUCS IPSIMBIMU
Pemrate 3amaum Ha HaXOXKJACHUWE T'€OMETPHUYECKUX BEJIMYMH MO 0oOpasnam
713 WIA aIropuTMaM, IPUMEHSsS HW3BECTHbIE AHAIMTUYECKHE METOABI TNpHU

pEeLICHUU CTaHJAapPTHBIX MAaTeMAaTHYECKUX 3a7a4 Ha BBIYKMCIICHHE YIJIOB
MEXIy CKPEIIMBAIOIUMHUCA NPSIMBIMH, MEXKIY NPSIMOM M IUIOCKOCTBIO,




MEX/1y TUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOHIAIM TOBEPXHOCTEN MHOTOIPaHHUKOB (MIPU3Ma,

7.14 nupaMuga) ¢ TMpUMEHEeHHeM (OPMYJI, BBIUUCISTH COOTHOIICHUS MEXKITY
IJIOLIAIIMU [TOBEPXHOCTEN, 00bEMAaMHU MOJO0OHBIX MHOTOIPAHHUKOB
715 OnepupoBaTh MOHATUSAMHU: CHUMMETPHsS B IPOCTPAHCTBE, LIEHTP, OCbh H
' IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPBI
W3Bnekarb, mnpeoOpa3oBbIBaTE M HUHTEPIPETUPOBATH HH(OPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (urypax, IMpeACTaBICHHYIO Ha
YepTekax U pUCyHKaAX
[IpumensITh TeOMEeTpUYecKhe (aKThl IS PEHICHHS CTEPEOMETPHUYCCKHX
7.17 3a7a4, MPEANOJararolluX HECKOJbKO IIArOB PpEIICHUS, €CIU YCIIOBHS
MIPUMEHEHHUS 33]IaHbI B SIBHOU (hopMe
718 [IpumensaTp mpocTellre NpOorpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
' KOMMYHHKAITMOHHBIC CUCTEMBI TP PEIICHUN CTEPEOMETPUICCKIX 331a
719 [IpuBOIUTE MPUMEPHI MaTEMAaTHYSCKHX 3aKOHOMEPHOCTEH B MpUPOJE U
' KHM3HH, PACIIO3HABATH MPOSIBIICHHE 3aKOHOB F€OMETPHH B UCKYCCTBE
[IpuMeHSITh MONyYCHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH PeabHbBIC
CUTYalliu ¥ MPUMCHSITh U3YYCHHBIC TIOHATHUS B TPOIECCE TTOMCKA PEIICHUS
MaTeMaTH4eCKu cPOpMYyITUPOBAHHON MPOOIEMBbI, MOAECIUPOBATH pEabHbBIE
7.20 CUTyalldd Ha SI3bIKE TEOMETPUH, MCCIENOBaTh IOCTPOSHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aireopsl,
pemiate  MpakTUYeCKHe  3a7aud,  CBSA3aHHBIE C  HaXOXJIECHUEM
TCOMETPHUCCKUX BEIIMIUH
11 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMBbI CpeIHero 001ero od0pasoBaHusi
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHITUSMH: HWIMHIPUYECKAs TOBEPXHOCTh, 0Opa3yolIne
6.1 UWIMHIPUYECKONH TOBEPXHOCTH, IMJIMHIpP, KOHWUYECKas MOBEPXHOCTb,
o0pasyrone KOHHIeCKOH TOBEPXHOCTH, KOHYC, cheprueckast TOBEpXHOCTh
6.2 PacmoznaBate Tena Bpamenus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHUS TN BpAILLleHUS
6.4 KnaccuguupoBaTs B3aUMHOE PacHoIOkKeHHEe Chephl U TIOCKOCTH
OnepupoBaTh TMOHSATUSMHU: IIAPOBONM CErMEHT, OCHOBaHHWE CETMEHTa,
6.5 BBICOTa CETMEHTa, MIapOBOM CJIOH, OCHOBaHWE IIAPOBOTO CJIOS, BHICOTA
[IIAPOBOTO CJI0s, MAPOBOM CEKTOP
6.6 Berumcnate 00BEMBI M IUIOMIAJM  TIOBEPXHOCTEH TEJI  BpalleHUs,




TreOMETPUUYECKUX TeJl C IPUMEHEHHEM (PopMyIT

6.7

OnepupoBaTh MNOHATUSIMH: MHOTOTPAaHHHMK, BIIMCAHHBIM B cdepy H
OINMCAaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAS B MHOTOTPAHHHUK MU TEJO
BpallleHUs

6.8

BBIYHCIATE COOTHOMICHHUS MEXKIY IIOMAISIMH IMOBEPXHOCTEH U 00BEMaMHU
MOIOOHBIX Te

6.9

N3o06paxats uzydaemble (GUTYpbl OT PyKH M C HNPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BeimonHATE  (BBIHOCHBIE) IIJIOCKHME YEPTEXKH U3 PUCYHKOB IPOCTHIX
00bEMHBIX (Uryp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYEHHUS TeIl
BpAaICHUS

6.11

W3BnekaTh, WHTEPHPETHPOBATH M IMPEOOpPa3oBBIBATH HH(GOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Urypax, NpeICTaBICHHYI0 Ha
YepTekKax U pUCYHKax

6.12

[IpumensTh reomerpuueckue (GakThl ISl PELIEHUS] CTEPEOMETPHUUECKHUX
3a/1a4, MPEAIOJIATAIOMUX HECKOJIBKO IIAaroB pPEIICHUS, €CIU YCIOBUS
IIPUMEHEHMS 3aJJaHbl B IBHOH Qopme

6.13

OnepupoBarh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BhITIONTHATE  EHCTBUS  CIIOKCHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXKEHUSI BEKTOpa Ha YHCJIO, OOBSICHITh, KAKMMH CBOHCTBAMU OHH
00J1a1aroT

6.15

HpI/IMeHHTB IIpaBUJIO IapaJUICIICIIUIICAA IIPHU CII0KCHUHU BCKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: OCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOYJIb BEKTOPA, PaBECHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YTOJI
MCKAY BCKTOpPaMH, CKAIPHOC MPOU3BCACHUEC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHAapHBIC BEKTOPBI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB H MPOU3BCACHHUC BCKTOPAa Ha YHUCIIO, YTOII
MCXKAY BCKTOpaMH, CKAJIAPHOC IMPOU3BCACHUEC, pacCKIIaJbIBaTb BCKTOP IIO
ABYM HCKOJUIMHEAPHBIM BECKTOPaM

6.18

3a)IaBaTI) IJIOCKOCTh YPABHCHHUEM B }leKapTOBOfI CUCTEME KOOpANHAT

6.19

Pemrats HpOCTGfIIHPIC TCOMETPHUUICCKUC 3aJadd Ha IMPHUMCEHCHUC BEKTOPHO-
KOOPAWHATHOTI'O METO1a

6.20

Pemate 3agauM Ha J0Ka3aTEILCTBO MAaTEMAaTHYECKHX OTHOIIEHUH U
HaxOXXJICHUE TEOMETPUYECKUX BEIWYMH IO 00pa3laM WA aJrOPUTMaM,
MPUMEHSSI ~ W3BECTHBIE  METOABl  TPH  PEHICHUH  CTaHIApPTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

[IpuMeHATH mpocTeMIIMEe MPOrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a1a4

6.22

HpI/IBO,[[I/ITB NpUMEPbl MATCMATHYCCKUX SaKOHOMCpHOCTCﬁ B IIpUpoac u
JKU3HH, PpACIIO3HABATH MPOABJICHUC 3aKOHOB TCOMECTPHUUN B UCKYCCTBC

6.23

HpI/IMCHHTB IMOJIYUCHHBIC 3HAHUA HA IMPAKTHKE: aHAJIU3UPOBATHL PCAJIbHBIC




CUTYalluu U MPUMEHSTh U3YUYCHHbIC TIOHATHUS B MPOIECCEe MOKUCKA PEIICHUS
MaTeMaTH4ecKu cPOpMYITUPOBAHHOMN MPOOIEeMbl, MOAECTUPOBATh peabHbIE
CUTyallud Ha S3bIKE T€OMETPHUH, HCCIEeNI0BaTh MOCTPOSHHBIE MOJEIH C
UCIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN U TeopeM, alrapara ajareopsl,
pemath ~ MPAaKTHYECKUE  3aJaud,  CBSI3aHHBIE C  HAaXOXKJICHHUEM
F€OMETPUYECKUX BETUYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
v

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcCHOBHbIE MOHATUSL CTepeoMeTpuu. Touka, npsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[TonaTne 06 aKCHOMATUYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnonokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAOIINECS, TTapAJIICIbHbIC
u CKpCHIMBAIONIUECCA  IIPSAMBIC. HapaHJICJIbHOCTB INpAMBbIX U IUIOCKOCTEN B
MPOCTPAHCTBE: MapajlieJbHbIE IMpsSMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
NpSMBIX, MNApaJUIEIbHOCTh TMPAMONM M IUIOCKOCTU. YTJBIC COHAIpPABICHHBIMU
CTOpPOHAMH, YIroJl MEXJy INpsSMbIMU B NpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN:
napajuieJbHble IUIOCKOCTH, CBOWCTBA MapajuleNibHbIX IulockocTel. [lpocreitmme
MPOCTPAHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETpadaAp, KyO, mapajuiesenumne],
MOCTPOEHUE CEUECHHI

7.3

[lepneHUKyIApHOCTh MNPSAMOM M  IUIOCKOCTH: TNEPIEHAMKYJIAPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, IPSMBIE MApPAJUICIbHBIE U NEPIEHAUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHIUKYISIPHOCTA NPSIMOM M IUIOCKOCTH, TEOPEMA O IPSIMOU IEPIEHIUKYIISIPHON
IJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YroJl MEXAY NPSAMON U IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JINHEHHBINA yroJl IByIpaHHOro yria. IlepneHauKkyisp U HakJIOHHBIE: PaCCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOMN /10 TUIOCKOCTH, MPOEKIMs (PUTYpPbI Ha
IIJIOCKOCTh. 1IepneHIuKyIIpHOCTh IUIOCKOCTEN: NMPU3HAK MEPIEHIUKYIAPHOCTH IBYX
mockocTeil. Teopema o TpEX NMeprneHuKyIsIpax

7.4

[lonsiTME MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTBl MHOTOTPAHHMKA, BBIMYKJbIE U
HEBBIMYKJIbIE MHOTOTPAHHMKM, pa3BEPTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
MpU3Ma, TpaHU W OCHOBaHHUS MPU3MBI, NpsMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
0JIHAsl TIOBEPXHOCTh NMpu3Msbl. [lapanmnenenunes, NpsMOyroJibHbIN Mapajijiesienunes u
ero csoiictBa. [lupammna: N-yronbHas nupamuaa, 'paHd U OCHOBAaHUE MHUPAMUBbI,
OOKOBasg W TMOJIHAs MOBEPXHOCTh MUPAMMJIbI, MpaBWIbHAS U yCEUEHHAs MUPAMUJA.
OnemeHTHl mNpu3Mbl M NHUpamuabl. [IpaBuibHBIE MHOTOTPAaHHHMKH: IIOHSATHE
IIPaBWJIBHOTO MHOIOTpPaHHMKA, MpaBUibHAs MpPU3Ma U IpaBWIbHAs IHpPaMHUIA,
NpaBUJIbHAS TPEYroJibHas MUPaMUAa U NMPaBUIBHBIN TeTpasdap, KyO. Ilpeacrasienue o
IIPaBWJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, AOACKadAp U uKocadapyrue CeueHus: Npu3mMsl
Y TUPAMU/IBI

7.5

CummeTpHsi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOYKH, IMPSIMOM, MIIOCKOCTH.
ONeMeHTbl  CUMMETpPMHM B  NHUpaMUJax, MNapajUIesIeNUNeNax,  PaBUIbHBIX
MHOT'OTPaHHUKAX

7.6

Borunicnenue 37€MEHTOB MHOTOTPaHHHUKOB: pé&Opa, auaroHanu, yriasl. [lnomane
OO0KOBOI TOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOI MPU3MBI, TUIOIIA b OCHOBAaHUH,




TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPSMOM MpU3MEbI. [Lnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTU MPABUIBHONW MHpPaMUIbI, TEOpEMa O IUIOMAAN YCEYEHHOW MHUPaMUJIBL.
[Tonstre 06 00bEMe. OOBEM MUPAMUIBI, IPU3MBI

7.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHHS MEXKTY IUIOMAASIMHU ITOBEPXHOCTEH,
00BEMaMU TOTO0OHBIX TEJT

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEeHT CO/ieP:KAHUS

6

I'eomerpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yIONIHe MUIUHAPUICCKON MOBEPXHOCTH, OCh
HUJIUHIPHYECKOW TMoBepxHOCTH. LlMiMHIp: ocHOBaHHMS M OOKOBas MOBEPXHOCT,
o0pa3yrolas U 0Cb, IOl OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTh, 00pa3yoIIre KOHMYECKO MOBEPXHOCTH, OCh M BEPIIHUHA
KOHWYeCcKoi moBepxHOCTH. KOHyc: ocHOBaHMe W BepilinMHA, oOpa3yromas u OCb,
wiom@aab OOKOBOM M TOJHOW MOBEPXHOCTH. YCEUEHHBIH KOHYC: o0Opasyromme u
BBICOTA, OCHOBAHUS U OOKOBast IOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIOMaasr MOBEpXHOCTH chephl. BzaumHoe
pacrionioskeHre cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, Iiomaib

cepsl

6.4

N300pakeHue Tes BpalleHUs Ha IMJIOCKOCTH. Pa3BépTka mumHapa u KOHyca

6.5

KomM0Ounanuu ten BpaiieHus 1 MHOTOrpaHHUKOB. MHOTOrpaHHUK, OIMCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHASI B MHOTOI'PAaHHUK, WX TEJIO BPALICHUS

6.6

[Tonsitue 06 oOBEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajuiesienunena u ciaeacTsust u3 He€. O0bEM NMIMHIpA, KOHYCA.
O6béM 1mapa ¥ miomaab chepol

6.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKTY IUIOIIAIIMUA TTOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

6.8

Ceuenust nwiMHapa (TapauiebHO M NEPIEHIUKYJSIPHO OCH), CEYEHMsI KOHyca
(mapasuiebHOE OCHOBAHUIO M ITPOXO/SIIEe Yepe3 BEPIINHY ), CeUeHHs 11apa

6.9

Bektop Ha miuockocth M B mpocTpaHcTBe. (ClOK€HHWE M BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnokeHue BekTopa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuiio mapamuienenunena. Pemenne 3anay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsmoyronbHast cucremMa KOOpPAMHAT B HpocTpaHcTBe. KoopamHaTel BekTOpa.
[Ipocreiimme 3amaun B KOOpPAMHATAX. YTON MeXAy BekTopamu. CKasipHOe
MIPOU3BE/ICHNE BEKTOPOB. BBIUMCIIEHHE YIJIOB MEXAY MPSMBIMA M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIIEHUHA TEOMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHUA K NPEAMETHBIM pPe3yJbTATaM O0CBOCHUS
NPOBEPsSiEeMOr0 = OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHust

Brnanenue MerogamMu J0Ka3aTenbCTB, alrOpUTMaMU pEIICHUS 3aj1ay;
yMeHHe (GOpMYyJIHUpPOBAaTh M ONEPUPOBATh MOHATUAMU: OIpE/EICHHE,
aKkcuoma, TeopeMa, CJIEACTBHE, CBOMCTBO, INPU3HAK, [OKa3aTEJbCTBO,
paBHOCUIIbHBIE (DOPMYIIUPOBKH; MPUMEHATh UX; YMEHUE (POpPMYITUPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUH,
MMPOBOAWTDL AOKA3aTCIbHBIC PACCYKACHUSA MTPHU PCUHICHUHA 3a1a4, OUCHUBATDH
1 JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepUpPOBaTh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  AJis
OnmrucaHusd p€ajlbHbIX IIPOLECCOB U SIBJIEHUU U Ipu pCUICHUMN 3a/1a4, B TOM
qHclie U3 APYruX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBATH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a1aBaTh
U OMHCHIBATh Tpadbl pa3NIUYHBIMU CIIOCOOAMHU; MCIIONB30BATh rpadbl MPU

pelIeHUH 3a/1a4

YMeHne omnepupoBaTh MOHSTHUSAMU: HATYpPaJIbHOE YHUCIIO, IEJI0€ YHUCIIO,
CTETICHB C IEJIBIM MTOKAa3aTeJIeM, KOPEHb HATYPAJbHON CTENICHH, CTETICHD C
paroHaIbHBIM TOKAa3aTelieM, CTENEHb C JCWCTBUTEIbHBIM MOKA3aTeNIeM,
norapudmM dYHCIa, CHHYC, KOCHHYC W TAaHTEHC IPOU3BOJIBHOTO YHCIA,
OCTAaTOK IO MOAYJIO, PallMOHAIBHOE YHCIIO, HUpPpaIMOHATBHOE YHUCIIO,
MHOXCCTBAa HATypaJlbHBIX, MOCJIbIX, pallMOHAJIbHBIX, I[CI\/JICTBI/ITGJ'II)HBIX
2 qrcel; YMEHHE UCTIOIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIINN 00Nt
JeATEIh W HaWMEHbIee oO0Ilee KpaTHOe, ajlropuT™M EBkiamma mpu
pEIIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMUA CHCTEMaMU
CUHUCJICHUSA, YMCHUC BBIITIOJIHATH BEIYHUCIICHHUC 3Ha4YeHUHN U HpeO6p330BaHI/I$I
BBIPAKEHHN CO CTEeNEeHsSMH W Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
paliOHaTIbHBIX ~ BBIPAKEHUH; yMEHHE  ONEpUpPOBaTH  MOHSATUSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI Iporpeccus, reoMETpUICCKasa




mporpeccusi, OCCKOHEYHO YOBIBAIOMIas TIe€OMETpHUYECKas MPOrPecCHs;
yMEHHE 3a/aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBUS C KOMIUIEKCHBIMH YHCJIaMU;
MPUBOAUTH MPUMEPHI UCTOIB30BaHUS KOMIUIEKCHBIX YHCEN;, ONEePUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue ONCpHUpOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPpaAlUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCEPABCHCTBA, HWX CHUCTEMbI;, YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHE,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHfI, HCpPaBCHCTB W CHUCTECM, YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMLI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTEMbBI C IIApaMCTPOM; TPHUMCHIATH
YpaBHCHUA, HCPABCHCTBA, MX CHUCTCMbI IJId PCHICHUA MAaTCMAaTUUYCCKHX

3aJiad 1 3aaa4 M3 pa3INIHbIX obnacrei HAayKH U peaHLHOﬁ KHU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GYHKIUHM, SKCTpEMyM (PYHKIMH, HauOOJIbIee M HAaUMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas NMpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICI TNPOU3BOAHOM, MepBooOpa3Has, OmNpeenEHHbIH
UHTETpall; YMEHUE HaxOAUTh ACUMNTOTHl rpapuka (QyHKIMH; YMEHHUE
BBIUNCIATh  NPOU3BOAHBIE  CyMMBI, IIPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (DyHKUUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYyHKIMY; yMEHHME HaXOOUTh MPOHM3BOJHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJNb30BaTh IPOU3BOJIHYIO JJIsi HCCIENOBAHUS (DYHKIMMH,
HaXOJUTh HaAWOONbIIME W HAaUMEHbIIME 3HaueHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTHUYecKOro
aHaJINM3a; MPUMEHATh NPOU3BOAHYIO JJs HAXOXKACHWUS HAWIydILIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAIbHO-DKOHOMHYECKUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOOuTh IIomaau U 00BEMBI (I)I/Il“yp C IMOMOIIBIO




HHTErpaaa; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMOIIbI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHas QyHKIIHS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIUS, KBagpaTH4yHas (QyHKIHS,
paunvoHanbHass (QYHKLUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelbHas U
Jgorapupmuueckas (QYHKIHH; yMEHUE CTPOUTh TpauKu HM3YUEHHBIX
GyHKIMA,  BBIIOJHATH  TIpeoOpa3oBaHus  TrpadukoB  (QyHKIUH,
UCTOJIB30BaTh TPa(UKH Ui U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
peUIeHuH 331a4 U3 APYrHX y4eOHBIX NPEeIMETOB M 33had M3 peanibHOU
KU3HH;, BBIpaXaThb (OpMyJaMHU 3aBHCHUMOCTH MEXKIy BEIMYMHAMU;
UCIIOJIb30BAaTh CBOWMCTBA W rpaduKu (QYHKIMH JUIS PEHICHUs ypaBHEHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBAPOB U
YCIIyT, HAJIOTH, 33Jja4d U3 00JACTH YNPAaBJICHUS JIMYHBIMU U CEMEUHBIMU
(dbuHaHCAMM); COCTaBJIATH BBIPAXKECHUS, YpPaBHEHMs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHMIO 3aJa4dd, HCCIENOBATh IIOIYYCHHOE DEIICHUE U
OLICHUBATh IPaBAONOAOOHOCTh pPE3YyJbTATOB; YMEHHE MOJEIUPOBAThH
peanbHbBIE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJBb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu(MeTHuecKoe, MeHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIEepPCUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMeHHE HU3BJeKaTb, MHTEPIPETUPOBATDH
nH(pOpMalLKIO, MPEACTABICHHYIO B TabMUIaxX, Ha Auarpammax, rpaukax,
OTpaXKarOIlyI0 CBOWMCTBA pEAJIbHBIX IPOLECCOB U SIBIEHUI; MPENCTABIATh
uH(pOpMAlLIMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIeNI0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C IPUMEHEHHEM TIpaduUyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; Irpa)UyecKu HCCIeA0BaTh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCCuBaHUS U JIMHEMHOMU perpeccuun

VYMeHne onepupoBaTh MOHATHAMU: CIy4YalHBIA OMNBIT W CIIy4ailHOe

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I${; YMCHUC BBIYHUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKrX METOJIOB; IPUMEHSThH
(GOpMYJIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (OpPMYITy IOITHON
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBL;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYHMHA, pPAaCIpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, NUCIEPCHS W CTaHJAPTHOE OTKJIOHEHHUE
CIIy4allHOW  BENWYMHBI, (QYHKIHUUA  paclpeieiicHus W  IJIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEeHUe
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIpPEICICHUAN JIJIs pElIeHUs 3a/1ad,
3HAKOMCTBO C MOHATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI, yMCHHE TIPUBOJIUTH IPHUMEPHl TPOSIBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBIICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSATH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS JUIsl PEUICHUS 33a]a4; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJIEIbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHBIfI pe3yibTaTt

YMeHHe omnepupoBaTb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYUHA yTIia, IJIOCKUN YTroJl, IBYTPaHHBIN
yroj, TpEXIpaHHbIA YIrojl, CKPELUIUBAIOIIKUEC IPSAMbIE, [1apalIeIbHOCTh U
MEPIEHAUKYIISIPHOCTD MPSAMBIX M IUIOCKOCTEHM, yTrOJ MEXKIy HpPSIMbIMH,
Yroia Mexay IMpsAMOH U IIIOCKOCTBIO, YIrOJI MEXKIy IUIOCKOCTAMH,
paccTostHUE OT TOYKM [JO IUIOCKOCTH, PACCTOSIHUE MEXAY HPSIMbIMH,
pacCTOsIHUE MEXKIYy IIJIOCKOCTSMHU; YMEHHME HCIIOJIB30BaTh IPU PELICHUU
3aja4 U3y4yeHHbIe (DAKTBl U TEOpPEMBl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJEIIA C IOMOIIBI0 TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3aJ]a9n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYpHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
Ky0, mMapajenenumnes, Opu3Ma, NOUpaMuia, (urypa u TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, MIOMIAIb
MOBEPXHOCTU MHUPaMHIbl, NPU3MBI, KOHycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUle/IeNuIeaa, MNUPaMHUIbl, NPU3MBI, IWINHAPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMs] KOHyca M LMIMHAPA,

napajijiCJibHbIC OCH HWJIKM OCHOBAHWIO, CCUYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, LNWIMHIpA, KOHYCa; YMEHHE CTPOUTh CEYeHHUE
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSITEIHHO
dbopMyIMpoBaTh ONpeeNeHUs] U3y4yaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YMEHHE NPOBOAMUTH KiaccUpUKanuioo (GuUryp 1o
pa3jIMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPBI; YMEHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPBI, B TOM YHCIEC B IMPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh T€OMETPUYCCKHE OTHOLICHUS TIPH
peIICHUH 3a/la4y; HAaXOJWUTh T'COMETPHYECKHE BEIUYHMHBI (JJTMHA, YTOJ,
oAb, 00BEM) NPU PEHICHUH 3a/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB H
U3 pealbHOW JKU3HU;, YMEHHUE BBIUUCIATH T'C€OMETPUYCCKHUE BEITUYHHBI
(MHA, yroi, IUIONIaah, OOBEM, IUIOMIAb TOBEPXHOCTH), HCIOIb3YS
W3YYCHHBIE (OPMYJIBI M METOMABI, B TOM YHCIE: IUIONIaJlb TOBEPXHOCTH
NUpaMHUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, IUiomans chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TIApaJUIeNIeNIUIe/Ia, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOANTb OTHOLICHHUE 00BEMOB HOI[O6HBIX (bI/Il"yp
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YMeHne ornepupoBaTh MOHATHSMU: MPSAMOYTOJIbHAS CHCTEMa KOOPAHMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpA Ha 4YHCIO, pa3JIo)KEHUE BEKTOpa Mo 0asucy,
CKQJIIPHOE MPOU3BEACHUE, BEKTOPHOE NPOU3BEIAECHUE, YIOJl MEXAY
BEKTOpaMU;, YMEHHE HCIOJb30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METO]

AJI peHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la9 JpYTUX y‘Ie6HBIX npeamMeToOB
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YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ MCTOA AJid PCIICHUSA 3ala4; IOHUMaHUC
SHAYUMOCTH MATEMATHUKH B HU3YUYCHHUU IPHUPOJHBIX H O6HI€CTB€HHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABJIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMECPBI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKHU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Yucna v BBIYKCICHUS

11 Hatypanbhblie u nenbie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEI

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JpOOH, IPOLIEHTHI,
' OCCKOHEUYHBIC MTEPUOJNUECKHUE TPOOH

13 Apudmernueckuil KOpeHb HATypalbHOU cTerneHu. JeHcTBUS ¢ apuMeTHIECKUMU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHITE€HC 4YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JleiictButenpHbie  4ucia. ApuMeTHUECKHE ONepanuud C JICHCTBUTCIBHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIC BEIYUCICHHS, TIPAaBUIIa OKPYTIICHHS, IPUKUIKA M OLIEHKA
pe3yJbTara BBIYMCIACHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommuiekcHsle uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-palOHANTBHEBIE ypaBHEHHS

2.2 HppanuoHanpHble ypaBHEHUS

2.3 TpuroHomeTpuveckrne ypaBHEHHUS

2.4 [TokazarenbHble U TorapupMUUYeCcKue ypaBHEHHS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 WppanuoHaibHbie HEpaBEHCTBA

2.7 [ToxazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUH U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULbI
3 @yHKUUHU U TpapUKU




Oynknus, cnocoOwbl 3amanust GyHkmuu. ['paduk dynkummu. B3aumuo oOpaTHBIE

3 ¢ynkuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKIHM
OOnacte ompeneneHuss U MHOXECTBO 3HadeHMH ¢yHkuumu. Hynmn ¢yHkuun.
32 [TpomexxyTkn  3HaKomocTostHCTBA.  IIpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMyMbl U MHUHUMYMBI (QyHKUMH. HauGospinee M HauMeHbIIee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE
33 CrenenHas (QyHKUMSA C HaTypaJlbHbIM M LEJbIM IOKa3zaTeneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKIUMHN, UX CBOWCTBA U rpapuKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspbiBa. AcuMnToThl rpagukoB (ynkumil. CBoiicTBa  (QyHKIMIA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana marematnyeckoro aHnammsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe 371€MEHTAPHBIX PYHKITHIA
[Ipumenenre mNPOU3BOAHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. HaxoxneHue HanOObIIEro U HAUMEHBINETO 3HAYCHUs (YHKIMU Ha
oTpe3Ke
4.3 [TepBooOpasnast. MaTErpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [lnarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpAILLIEHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Aranacan JI.C., byty3oB B.®., Kagomues C.b. ['eomerpusa 10-11 knaccsl

VYueOnuk ba3osiit u yriyonéuunsiii ypoBuu. [Ipocsemenue, 2024 ron

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA
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