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IMNOACHUTEJIBHASA 3AIINCKA

I'eometpusi siBAsieTCs OJHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHErO
oOmiero o0Opa3zoBaHus, TaK Kak 00ECIEUNBAET BO3MOKHOCTb U3yUEHUS TUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH M MPEIMETOB T'YMaHUTapHOTO IUKJIA.
[lockonbky  JIorMYecKoe  MbIIUIEHHE,  (opMuUpyeMoe TpH  HU3YYEHUU
0o0yJarouMMucs MOHATUHHBIX OCHOB F€OMETPHHM, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEPKICHHUM IPU PEIICHUU N€OMETPUUYECKHUX
3a7a4, YMEHHE BBIIABUIaTb U OINPOBEpPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJB3YIOTCSL TIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOT'O IMKJIA, B YACTHOCTHU
du3nuecKux 3aaay.

Lenp ocBoeHuUs mporpaMmbl yueOHOro Kypca «l'eoMeTpusi» Ha yriryOJIE€HHOM
YpOBHE — pa3BUTHE HHIUBUIYAIBHBIX CIIOCOOHOCTEH OOy4arommxcs mpu
W3YUYEHUH T€OMETPUH, KaK COCTABJISAIONICH IpeaMeTHON oOactu «MaTemMaTtuka u
uHpopmaTHKa»  4Yepe3  obecredyeHWe  BO3MOXKHOCTH  MpPUOOpETeHus U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHEU(PUYHBIX T€OMETPUN, U HEOOXOTUMBIX ISl YCHEIIHOTO MPO(EeCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTUKH.

[IpuopureTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YriayOJEHHOM YpOBHE,
PACHIMPSIIONIMMU U YCUIUBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SABJISIFOTCS:

paclIMpeHne NpPeACTABICHUS O T€OMETPUN KaK 4aCTU MHUPOBOW KYyJbTYPHI U
(opMupOBaHHE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIIM MHUPOM;

(¢opMupoBaHHE IMPENCTaBICHUS O IMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIIMX MATEMAaTUYECKUX MOJIEINAX, MO3BOJSIONIMX OINUCHIBATh M M3y4aTh
pa3HbIE SABICHUS OKPY>KAIOLIEro MUpa, 3HaHUE MOHATUHHOTO anmnapara o pasaeiny
«CrepeoMeTpusi» yueOHOro Kypca reOMEeTpuUN;

¢opMupoBaHue  yMEHHUS  BIAJAETh OCHOBHBIMM  IIOHATHSMHU O
MPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMHU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMya M yMEeHHE HUX NPUMEHSTh, YMEHHS J0Ka3bIlBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbIE CIIOCOOBI PELICHUS 3a/1aY;

dbopMupoBaHrE YMEHHUS paclio3HaBaTh Ha YepTekKax, MOACIAX U B peaIbHOM
MHpE MHOTOIPaHHUKM M Tejla BpalleHUs, KOHCTPYHUPOBATb TI'€OMETPUUYECKHUE
MOZEIH;

dbopMHUpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, (OPMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATUKU MpU
IIPOBEJICHUU PACCYKICHUN;

(opMupoBaHHE YMEHHS BIaJE€Th METOJAMHU JIOKa3aTEJIbCTB M aJTOPUTMOB
pelIeHns, YMEHUA UX IMPUMEHSTh, NMPOBOAUTH JIOKA3aTEIIbHBIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C MIPAKTUUYECKUM COJICPKAHUEM,
dopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU



000CHOBaHNU MaTEMaTHUUYECKUX YTBEPKACHUN U POJIM AKCUOMATUKU B MPOBEACHUU
JNENYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPILICHCTBOBAHME MHTEJUIEKTyalbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEHN 00yUYaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCIIEA0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUIEHUS, HHTEpPECa K U3YUEHUIO TEOMETPUN;

dbopmupoBanre (PyHKIIMOHATLHON TPAMOTHOCTH, PEIEBAHTHON T€OMETPHH:
YMEHUSl Paclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KM3HEHHBIX CUTyalUsX U MPU U3yYECHHUH APYTUX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, HCCIENOBAHMUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNHN ITOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMHU y4eOHOro Kypca «l'eomerpusi» B
10-11 kmaccax sBistores: «lIpsmble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukmn», «Tena BpameHus», «BekToppl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
HOHATUSMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIiayOJIEHHOM ypOBHE OOy4YeHUs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH pacmpeaensieTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U 1O TojaM oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaraM ocBoeHus denepanbHoi paboueit
IPOrpaMMbl, paclpeleaEHHbIM MO TogaM OOy4eHHs, CTPYKTYpPHpPOBAHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIHAIBLHBIM BOIPOCaM 00yJaroImuecs
oOpamiainucb HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJCHUE
F€OMETPUUYECKUMU MOHSATHUSIMU U HABBIKAMH TOCJIEIOBATEIIBHO U MOCTYIIATENIBHO, C
cOOJII0/IEHHEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN O0YUYarOIMUXCs, PACIIUPAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexo k M3yUeHHUIO TEOMETPUN HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3mark  ycioBus s auddepeHnmanud  oOydeHUs, TMOCTPOEHUS
UHAUBUIYAIbHBIX ~ 00pa30BaTelIbHBIX MpOrpaMM, OOECHeuUuTh YIIIyOJEHHOE
U3y4eHHE T€OMETPUHN KaK COCTaBIISIIONIEH yueOHoro npeamera «MareMaTHKay;

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO HM3YyUEHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oynaymiel mnpodeccun, obOecriednBas MPEEMCTBEHHOCTb MEXKIY
0o01muM 1 mpodeccroHaIbHBIM 00pa30BaHUEM.

Ha u3ydenne yueOHOro kypca «l'eomerpusi» Ha yriry0si€HHOM ypoBHE B 10
kiacce otBoautcs 102 gaca (3 Jaca B He/IEINIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpPECEKaroIIuecs,
napajulelibHble W CKpeluBaromuecss mnpsmble. [IpU3HaKuM CKpemMBarOIIUXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B MMPOCTPAHCTBE: NapaJuIeIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD IIPAMON
U 1iockocTu. [lapannenbHoe W LIEHTpaJbHOE NPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
buryp B mapajuiesbHONW MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTPAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapajuleIbHbIE
IJIOCKOCTH, CBOMCTBA MapajuIeabHbIX IJIOCKOCTEMN. [Ipocreimue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlap, NapauleJenunen,
MOCTPOEHUE CEUCHUN.

[leprieHIMKYISAPHOCTh NPSIMOM M IJIOCKOCTH: MEPIECHIUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIEHIUKYJIAPHON IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHAMKYISAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHUE
OT mpsAMOM A0  IUJIOCKOCTH,  MpoeKmus  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIEHIUKYJSIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX NMEepPIEeHIUKYIIApaX.

VIl B OPOCTPAHCTBE: YroJl MEXAY NPSMOW M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHuKoB, pa3BEpTka MHOrorpaHHuka. [Ipwsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBasi U TIOJHAsI TOBEPXHOCTb MPU3MBI.
[Tapannenenunen, NOpsAMOYIOJbHBIA — HapaJuleleNuIel W €ro  CBOMCTBA.
Kparuaiiiure myTm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupammpa: n-yrojibHas nUpamuiaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa pé6ep M OOKOBBIX T'paHel
IIPaBWJIBHOW nupamuibl. lIpaBuibHBIE MHOTOIpaHHUKM: IIPaBWJIbHAS IIpU3Ma U



IIpaBWIbHASL THUPAMUJA, [PABUJIbHAS TPEYrojbHAS MNHUPAMUIa W MPABUIIbHBIN
TeTpadip, KyO0. IlpencraBmeHue o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadJp,
JNOAEKadIp U UKOCADIP.

Briuncienre 531€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUMaroHalid, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOJHOW MOBEPXHOCTU MPSAMON TMPUZMBI,
IIONIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTU MPSIMON TPU3MBIL.
[TInomaasr OOKOBOW TMMOBEPXHOCTU W TOBEPXHOCTH TMPABUILHON MUPaMU/IBI,
TeopeMa O IIIOIIAAN YCEYEHHOW MUPAMHU/IBI.

CumMeTpus B TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MHPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMeETpUsT B MPAaBHWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
napajielieniuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CUMMETpPUS NPaBUIBbHON
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
[loHsTHE KOMIUTAaHApHBIE BEKTOPBL. lIpuM3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapannenenunena. Teopema O pas3joKEeHUHM BEKTOpa MO TPEM
HEKOMIUIAHApHbIM  BeKkTopam. IIpsiMoyrosibHas  cucrema  KOOpJMHAT B
npoctpanctBe. Koopnunatel BekTtopa. CBA3b MEXIAYy KOOPAMHATAMU BEKTOpPA U
KOOpAMHATAMU TOYEK. YTOI MeEXIy BekTopamu. CkalspHOE MpPOU3BEIACHUE
BEKTOPOB.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTaHME:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIlecTBa,  NPEJICTaBICHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUIA,
poLeayp TPpaKIaHCKOTo oOmecTBa (BBIOOPBI, OMPOCHI W JAPYToe), YMEHUe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKUMUSAMHY U Ha3HAYCHHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MJEHTUYHOCTH, YBAXKEHUS K
MPOIILJIOMY M HACTOSIIEMY POCCUICKOW MaTEeMaTHWKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHMS, CBA3aHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH M JEATEIbHOCThIO YYEHOrO0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOTO OyAYIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/a4, PEIICHHUH, pacCy IACHHUM, BOCIPUUMUYHUBOCTh
K MaTEeMaTUYECKUM acCIeKTaM Pa3JIMUYHbIX BUJIOB UCKYCCTBA,

5) pusunuyeckoe BocMTAHME:

c(hOPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTEMATHYECKHE 3HAHUS B
MHTEpEcax 3JI0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTJIbIXa, peryJisipHas (pu3uveckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM JAEATETLHOCTHIO;

6) TpynoBOE BOCIIUTAHUE:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paziuuHbIM  chepaM  NPodEeCCHOHAIBHOW  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NIPWIOKEHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr ¥ pearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTHYEeCKOMY  OOpa3OBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUH BCEH KU3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATHYECKON HAIPABIECHHOCTH;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUE BIIHSHUS
COLIMAJIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOIHON U COLMAIBHOM
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPobieM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMAaTHMYECKHUX 3HAHUN IS pelieHus 3agady B 00JacTu
OKpYXaloUEl Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTU4YeCKOW HayKuh Kak c]epbl 4enoBEYECKOW MAesTeNbHOCTH, 3TamnoB €&
pa3BUTUS M 3HAYMMOCTH [IJIA Pa3BUTHUS LMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTEeMaTUYECKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYKD W HCCIEIOBATEIbCKYIO JIESITEIbHOCTh
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble J1oruyeckue JeicTBus:

BBUSIBISITh U XapAKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TOHSATUH, OTHOWICHUA MEXAY MOHATUAMH, (QOPMYJIHPOBATH
OTIpe/ieNICHUs TIOHATHH, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KIIACCU(DUKALINY,
OCHOBaHUs AJ1s1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIupoBaTh U  NPeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTHUBOPEUNS
B (pakTax, JAHHBIX, HAONIONCHUSAX U YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO JOKA3aTENIbCTBA MATEMATHUECKNUX YTBEPKIACHAN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apTyYMEHTALMIO, IPUBOJIUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh Hauboyiee MOAXOAAIMM ¢ y4€ToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:



UCIIOJb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUUEe,  MOpodiiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, aApPryMEHTUPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIEOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, SBJICHUS, Tpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBICHUSMH, POIIECCAMU;

CaMOCTOSITeNIbHO (HOpPMYyIMpPOBaThL O00OOIIEHUST W BBIBOABI MO pe3yJbTaTaMm
NPOBENCHHOTO  HAONIONCHMs, WCCIICIOBAaHMS, OIICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

IPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE Ipollecca, a TakKe BbIJIBUTATh
MPEANOJIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh JACUIIMTHI MHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]1a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PA3JIMYHBIX BHUAOB U
dbopM mIpeACTaBICHNUS;

CTPYKTYpPUPOBaTh MHGOPMAIIHMIO, TMPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHpopManu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoO1enne:

BOCIIPHUHUMATh U (POPMYJIHMPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
HeasIMH OOINEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCBbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOJy PEIICHHUsS 3a7adH,
KOMMEHTHUPOBATH MMOJYYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMON TEMBI,
npoOeMbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIlIeHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH IPYTHMX Y4YaCTHUKOB
Jyajaora, oOHapyXKUBaTh Pa3jiMyue M CXOJICTBO TO3UIIMM, B KOPPEKTHOH (opme
dbopMyIUpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3a/laud, SKCIIEPUMEHTa, UCCIEOBaHMUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3CHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJIATh IJIaH, aJITOPUTM PELLIEHUS 337a4uH, BIOMPATh COCOO pELeHUs C
y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JeTh HABbIKAMU  MO3HABATENbHON  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JACHCTBUI U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJBTATOB, BIAJEThH
crnoco0aMy CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKON 3a4auH;

IPEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
Hal/IEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATa LEIU U YCIOBUSAM, OOBSICHATh IPUUUHBI
JOCTHKEHUSI WIIM HEIOCTHIKEHUS PE3YJIbTATOB JESATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAS 1eATEJIBHOCTD:

IIOHMMAaTh U HCIIOJIb30BATh NPEUMYIECTBA KOMAaHAHOW W WUHAUBUIYAJIBHON
paboThl MpU pEHIeHUH YYEOHBIX 3aJad, MPUHUMATh LEJIb COBMECTHOU
JeSITeIbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboOThI, pachpeneniTh
BUIBI pabOT, JIOTOBApWBATHCS, OOCYX)AaTh TMPOIECC W Pe3yJbTaT paloTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPyHmnoBbIX (opMax paboThl (00CyxkaAeHUs, OOMEH MHEHUH,
«MO3rOBbIE€ IITYpMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JPYTMMH 4YIEHaMH KOMaH[Ibl, OLICHUBAaTh
Ka4yecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonny 10 kaacca oOyyaromuiicss HAyUUTCS:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMU TMOHSTHUSMH CTEPEOMETPUU TIPU
pElIeHNH 3a7]a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TPHUMEHATH aKCHOMBI CTEPEOMETPUU U CIEACTBHS M3 HHUX TPU PEUICHUH
TCOMETPUYECKHX 33]1a4;

e KJIAaCCH(PUITUPOBATh B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRBE;

e CBOOOIHO OIEPUPOBATH TOHATHUSAMH, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKJIY MPSAMBIMH B TIPOCTPAHCTBE, MEXKIY NPSIMON U
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



cBOOOZHO pAaclo3HaBaTb OCHOBHbIE BHUJbl MHOTOIPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsSMOYroJIbHBIN Mapaienaenunes, Kyo0);

KJaccu(UUUpoOBaTh  MHOTOIPAHHMKHM,  BBIOMpass ~ OCHOBAaHMS  JUIS
KJ1acCHu(UKAIUH;

CBOOOZHO  OMNEpUPOBATH  IOHSATUSIMHU, CBS3aHHBIMH C  CEUYECHHUEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

BBITIOJIHATD napajjieibHoe, LEHTPAIbHOE U OpTOTOHAJIBHOE
IPOEKTUPOBAaHKUE (DUTYpP HA IJIOCKOCTh, BBIIOJHATH U300pakeHUsT PUryp
HAa IUIOCKOCTH;

CTPOUTH CEYEHUS MHOIOTPAaHHUKOB PA3JIMYHBIMU METOJAMH, BBIIIOIHAThH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOMIAJAM  MOBEPXHOCTEM  MHOTOTPAaHHUKOB  (Mpu3Ma,
NUpaMU/a), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyI;

CcBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTbh CHUMMETPUU
duryps;

CBOOOJHO OMEpPUPOBATH MOHITHIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATH JIEUCTBUS HAJl BEKTOPaMU;

pemiath 3aJaud Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HAXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH, NPUMEHSST HU3BECTHBIE METOJIbI
IPU PEIIEHUH MAaTEMATHYECKUX 33J]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

IPUMEHATh POCTEMIIME NPOTrPpaMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;
U3BJIEKaTh, NPEOOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(POPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4yepTekax U pUCYHKaXx;

OPUMEHATh TOJY4YEHHbIE 3HAHUS HAa TPAKTUKE: CPaBHUBATH U
aHAJIM3UPOBATh PEATbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIE MOHATHUS B
npolecce IMOMCKAa PpEeUIeHHs] MaTeMaTH4ecKH  Cc(hopMyIupoBaHHON
npoOsieMbl, MOJEINPOBATh PEAIbHbIE CUTyallUd Ha S3bIKE TI'E€OMETPHH,
UCCIIEI0BATh MMOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM T€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MPakTUYECKHUE 3aJayH,
CBSA3aHHBIE C HAXO0XKJICHUEM F€OMETPUYECKHUX BEITNYMH;

UMETh NPEICTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS TCOMETPUH Kak
COCTaBHOM yacTu (GyHAaAMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U TeM (undgposBbie)
n/n NPOrpamMMBbl Bcero Konrponbirre | Ipakririeckite o0pa3oBaTebHbIC
padoThI padoTshI pecypesI
1 BBenenue B crepeoMeTputo 23 1
) B3anMHOe pacnioniokeHue NpsiMbIX B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCT IPSIMBIX U INIOCKOCTEH B g
MIPOCTPAHCTBE
4 [lepneHIUKYISIPHOCTD NPSAMBIX U 25
IJIOCKOCTEN B POCTPAHCTBE
VYTIuIBl ¥ paccTOSHUA 16 1
MHororpanHuku 7 1
Bexkropsl B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATHU3AIIH 5 5
3HAaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 6 0




INIOYPOYHOE INIAHUPOBAHUME

10 KJTACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

Bcero

KonTpoabnbie
padoThI

IIpakT4yeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBbIE TIpaBUIIa N300pAKEHUS Ha
PHUCYHKE IJIOCKOCTH, HapaJljieIbHbIX
NPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

02.09.2025

[lonsATHS cCTEpeOMETpUH: TOUKA, TIpsiMasi,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBUJIa H300paKeHNS Ha PUCYHKE
TUTOCKOCTH, MapajIeNIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHBI OTPE3Ka

04.09.2025

[MousTHA: IepeceKaroIuecs MIOCKOCTH,
MepeCceKaoNINEeCs MpsiMasi U TNIOCKOCTh;
MOJTYTIPOCTPAHCTBO

05.09.2025

[TonsTus: nepecekarouecs MmI0CKOCTH,
nepeceKaronyecs npsimasi ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

09.09.2025

MHororpaHHHKH, H300paKEeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX O0HEKTOB

11.09.2025

MHororpaHHHKH, U300paKeHHE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX O0OHEKTOB

12.09.2025

AKCHOMBI CTEPEOMETPUH U NIEPBBIE

16.09.2025




CJIICACTBHA U3 HUX

Axcuomel CTCPCOMCTPHHU U TICPBLIC
CJIICACTBHUA U3 HUX

18.09.2025

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cnenctBus U3 HUX. CrocoOwl 3a1aHus
MPSIMBIX | MJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHNUs TPSIMBIX U TUIOCKOCTEH

19.09.2025

10

N300paxkenue ceueHuii nupamubl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxenue nepecedeHmst
MOJTYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MIOCTPOEHHBIX CEUEHHUH pa3HBIMU LIBETAMU

23.09.2025

11

N300paxkenue ceueHuii nupamubl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHmst
MOJTYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MOCTPOSHHBIX CEUEHHUH pa3HBIMU LIBETAMU

25.09.2025

12

N300paxkenue ceueHuit nupamubl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHmst
MOJTYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MIOCTPOSHHBIX CEUEHHUH pa3HBIMU LIBETAMU

26.09.2025

13

N300paxkenue ceuenuii nupamubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHmst
MOJTy4YEHHBIX TUIOCKOCTeH. PackparBanue
MOCTPOEHHBIX CEUEHUH pa3HBIMU LIBETAMU

30.09.2025

14

Merton cieoB i TOCTPOSHUS CeUeHUN

02.10.2025




15

Merton cieoB i MOCTPOCHUS CEUCHUH.
CBolicTBa nepeceyeHuid MPSIMbIX U
IJIOCKOCTEH

03.10.2025

16

Mertopa cieoB Ui OCTPOCHHS CEUCHUH.
CaoiicTBa niepece4eHnii MpsIMbIX U
IJIOCKOCTEN

07.10.2025

17

ITocTpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh I1aroB
IIOCTPOEHHUS

09.10.2025

18

ITocTpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh L1aroB
IIOCTPOEHHUS

10.10.2025

19

IToctpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh LIaroB
IIOCTPOEHUs

14.10.2025

20

[TocTpoenue ceuenuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&opax. Co3zmanue
BBIHOCHBIX YEpTEXKEN U 3aMKCh 11aroB
IIOCTPOEHHUS

16.10.2025

21

[ToBTOpenue mnanumetpun: Teopema o
MIPOIOPLHOHANIBHBIX oTpe3kax. [logobOue
TPEYTroJbHUKOB

17.10.2025

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4YepTekax. McTtopus pazBuTus
TJITAHUMETPUHU U CTEPEOMETPHH

21.10.2025




23

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

23.10.2025

24

B3anMHOE pacnosioKeHUe NpsMbIX B
npoctpancTse. CKpelBaroecs
npsiMble. [Ipu3Haky ckpemuBaronmxcs
npsaMbIX. [lapamiensHbie npsiMbIE B
IIPOCTPAHCTBE

24.10.2025

25

Teopema 0 CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSMOM MapaiiesibHON
JAHHOM NPSMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsAMoii. Jlemma o nepeceyeHuu
MapajuieIbHbIX MPSMBIX INIOCKOCTHIO

06.11.2025

26

[TapamiensHOCTB Tpex npsiMbIX. TeopeMa o
TPEX MapajuleNbHbIX NPsMBIX. Teopema o
CKPELIUBAIOIINXCS MPSAMBIX

07.11.2025

27

[TapamienbHOE IPOEKTUPOBAHMKE.
OcHOBHBIE CBOWMCTBA APAJIIEIBHOTO
npoeKTHpoBaHus. M3o00paxxeHne pa3HbIX
¢buryp B mapaiensHON MPOESKIINN

11.11.2025

28

entpanpHas nmpoekuus. YTomi ¢
COHAIIPABJIICHHBIMA CTOPOHAMHU. YTOII
MEKIYy NPSIMBIMU

13.11.2025

29

3agaun Ha TOKa3aTeILCTBO U
HCCIEI0BaHNe, CBI3aHHEIE C
PacoNI0KEHUEM TPSMBIX B IPOCTPAHCTBE

14.11.2025

30

[TonsATHA: MapamIeNbHOCTD NPSAMOMN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaJUIeIbHOCTH MPSIMOU U TUIOCKOCTH.

18.11.2025




CaoiicTBa napamieabHOCTU IPSIMON U
TUIOCKOCTH

31

I'eomeTpuueckre 3ajauy Ha BEIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajIeIbHOCTHIO MPSAMBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE

20.11.2025

32

[TocTtpoeHue ceueHust, MPOXOIALLETO Yepe3
JTAHHYIO IPSAMYIO Ha YEPTEXKE U
MapaJIEIBHOIO0 IPYrou npsimoit. Pacuér
OTHOIIEHUI

21.11.2025

33

[TapannensHas npoekus, IPUMEHEHUE
JUTSL TIOCTPOCHHMSI CeYeHUH Ky0a 1
napamuienenumnena. CeoncTa
napajuiesienume1a U Ipu3Mbl

25.11.2025

34

HapanneanHe IIJIIOCKOCTH. HpI/IBHaKI/I
napaJluIeJIbHOCTH ABYX IJIOCKOCTEM

27.11.2025

35

Teopema 0 mapamieIbHOCTH U
C€IUHCTBEHHOCTH IIJIOCKOCTH, Hpoxozmmeﬁ
yepes TOUKY, He MPUHAAIEKAILYI0 JaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

28.11.2025

36

CaolicTBa napasuieabHbIX MIIOCKOCTEN: O
MapajyIeIbHOCTH MPSIMBIX MEPeCceUeHUs
IIPY IIEPECEUYECHNN IBYX ITapalIEIbHBIX
IJTIOCKOCTEH TpeThen

02.12.2025

37

CaolicTBa napasuleabHbIX MIOCKOCTEN: 00
OTpEC3Kax NMapaJlJICIbHBIX IMMPAMBIX,
3aKJIFOYEHHBIX MEXY MapaJlIeIbHBIMU
IJIOCKOCTSIMU; O MEpECeUeHUH MPSMOii ¢
JBYMs apaJlJIeIbHbIMU TJIOCKOCTSIMU

04.12.2025




38

[ToBTopenue: reopema [ludaropa Ha
TUIOCKOCTH

05.12.2025

39

IToBTOpEHME: TPUTOHOMETPHUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

09.12.2025

40

CBoiicTBa Ky0a ¥ MPSMOYTOJIBLHOTO
napasienenumneaa

11.12.2025

41

Boruncnenue 1MH 0Tpe3KoB B KyOe u
MIPSIMOYTOJIBHOM ITapaJuIeIICIINAIIE e

12.12.2025

42

IleprieHIUKYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTH IPSIMOMN U
IJIOCKOCTH

16.12.2025

43

[lepnieHIUKYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTH IPAMOMN U
IJIOCKOCTH

18.12.2025

44

Teopema o cymiecTBOBaHMH U
€UHCTBEHHOCTH IIPSIMOM, IPOXOAAIICH
4yepes3 TOUKY IIPOCTPAHCTBA U
NEPIEHIUKYISIPHON K IIIOCKOCTU

19.12.2025

45

IInockoctu u MNCPICHANKYJIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAX

23.12.2025

46

[ImockoCTH M EePIIEHIUKYJIIIPHBIE UM
MIPSIMBIE B MHOTOIPAHHUKAX

25.12.2025

47

[lepnenIuKyIsIp ¥ HAKJIOHHAS.
[TocTpoenue nepneHauKysipa u3 TOUKH Ha
MPSIMYIO

26.12.2025

48

[lepnieHnuKyIsip U HAKIOHHAS.

30.12.2025




[TocTpoeHue nepneHUKyIsIpa U3 TOUKU HA
MPSAMYIO

Teopema 0 TpEX nepHeHAUKYIISIPAX

49 13.01.2026
(mpsimast u oOpaTHasi)
Teopema o Tp€x nepHneHANKYISIPAX

50 P P PHCHIHIY TP 15.01.2026
(mpsiMas u oOpatHas)
Yron Mexay CKpenyBaromUMHUCS

51 Ay ckpett - 16.01.2026
MIPSIMBIMU
[Touck neprneHAuKyISIPHBIX NPSIMBIX C

52 MOMOIIBIO MMEPIICHIUKYJIIPHBIX 20.01.2026
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE 22.01.2026
[TocTpoenue ceuenuii kyda, MpU3MBl,

54 MPaBWILHON MUPAMHUJIBI C TOMOIIBIO 23.01.2026
OPTOTOHAJILHOM MPOEKIINU
[TocTpoenue cedenuii kyba, mpU3MBI,

55 MPaBUWIBHOM MUPAMHJIBI C IOMOLIBIO 27.01.2026
OPTOTrOHAJILHOMN MPOEKIINHU
CummeTpusi B IpOCTPaHCTBE

56 OTHOCHUTEJBHO IIIOCKOCTH. [lmockocTu 29.01.2026
CUMMETPUN B MHOTOIPaHHUKAX
[Ipu3Hak nepneHauKyJIIpHOCTH IPSIMON U

57 P PHICHAMKY AP p 30.01.2026
MJIOCKOCTH KaK CIIEJICTBUE CUMMETPUHU
[IpaBunbHBIE MHOTOTpaHHUKH. Pacuér

58 . 03.02.2026
pacCTOSTHUM OT TOYKH JO IJIOCKOCTH
[IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér

59 . 05.02.2026
pPacCTOSTHUM OT TOYKHU J0 IIIOCKOCTH

60 Croco0ObI OMYCTUTP MEPIICHINKYIISPBI: 06.02.2026




CUMMCETPUA, CABUT TOYKHU I10
MapajyIeIbHON MPAMOM

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

10.02.2026

62

KontponbHas padota "B3zanmuoe
pacmooKeHUe MPSMBIX U TUIOCKOCTEH B
npocTpaHcTae”

12.02.2026

63

[ToBTOpEHME: Yyroy Mexay NpsSIMbIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

13.02.2026

64

[ToBTOpEHME: Yyroy MeXIy
CKpCIIUBAKOIIUMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

17.02.2026

65

FGOMeTpI/I‘-ICCKI/Ie MCTOAbI BBIYMCIICHUA
yria MCXKXAYy NpAMbBIMA B MHOI'OI'PaHHUKAX

19.02.2026

66

JIByrpansbiil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yrja

20.02.2026

67

[lepnennukynspHble miaockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYJIPHBIX TIOCKOCTEN

24.02.2026

68

[Ipu3Hak nepnesaAuKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O IPSIMOU
IepeceyeHus ABYX MIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

26.02.2026

69

[IpsiMoyrobHBIN Napasuienenunesn; Kyo;
U3MEpEHUs], CBOMCTBA IPSIMOYTOJIBHOTO
napasJiesienumnea

27.02.2026

70

TeopeMa O AuaroHaau MnmpsMoOyrojJbHOIO

03.03.2026




nmapajiejacnumneaa u CICACTBUC U3 Heé

71

CTepCOMeTpH‘leCKI/IC " MPUKJIAAHBIC
3aaa4u, CBA3aHHBIC CO B3aMMHbBIM
PACIIOJIOKCHUEM MPAMBIX U IJIOCKOCTHU

05.03.2026

72

HOBTOPCHI/ICZ CKPCHIUBAOIIHUEC ITPSAMBIC,
HapalJICJIbHBIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOT'OrpaHHUKax

06.03.2026

73

[Tapa nmapannenbHbIX I0CKOCTEN HA
CKPEIIMBAIOIINUXCS MPSMBIX, PACCTOSIHHE
MEX/1y CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUAX

10.03.2026

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOM 710 TIOCKOCTH

12.03.2026

75

Brpluucnenue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C
IIOMOILBIO NIEPIEHANKYJIIPHON IUIOCKOCTH

13.03.2026

76

TpéxrpaHHbliil yroJi, HEpaBEHCTBA JJIst
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB IS
TPEXTPAaHHOIO yIJIa

17.03.2026

77

DneMeHTHI chepUIeCcKOil reOMETPUH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

19.03.2026

78

Kontposnbnas padota "Yribl u
paccrosiHus"

20.03.2026

79

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 3JIEMEHTHI"

24.03.2026

80

[Tupamuaa. Bunel nupamua. [IpaBunsHas
nupamMuIa

26.03.2026




[Ipusma. IIpsAmas 1 HAKJIOHHASI IPU3MBI.

81 1 27.03.2026
[IpaBunbHas npuzma

22 [Ipssmon Hapajmvenennne;[, ) 07.04.2026
NPSIMOYTOJIBHBIN Mapajuienenumnesn, Kyo

23 BI:IHyKnLIe MHoOrorpaHHuku. Teopema 1 09.04.2026
Olinepa
Boinykible MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBriibHBIE U IOJTYIIPABUIIBHBIE 1 10.04.2026
MHOTOTPaHHUKHU

85 KonTponsnas padora "MHororpaHHuKT" 1 14.04.2026

26 [loHsATHE BEKTOpa Ha MJIOCKOCTH U B 1 16.04.2026
IIPOCTPAHCTBE

87 CyMmMa BEKTOpOB 1 17.04.2026

88 PasnocTh BEKTOpPOB 1 21.04.2026

89 [IpaBuno mapamienenurnena 1 23.04.2026

90 YMHOXEHUE BEKTOpa Ha YHUCIIO 1 24.04.2026
Pa3noxxenue Bektopa 1o 0azucy Tpéx

91 BEKTOPOB, HE JIKAITUX B OJHOMN 1 28.04.2026
IJIOCKOCTH

92 CkansipHoe Npou3BeICHUE 1 30.04.2026

93 Brruncnenue yria Mexay BEKTOpaMu B 1 05.05.2026
MIPOCTPAHCTBE

94 [Ipocreiinue 3a1a4u ¢ BEKTOpamMu 1 07.05.2026

95 IIpocreiiue 3aga4u ¢ BEKTOPaMHU 1 08.05.2026

96 [Ipocreitmme 3aga4n ¢ BEKTOpaMH 1 12.05.2026

97 IIpocreiimue 3a1a4u ¢ BEKTOpaMu 1 14.05.2026

98 O06o01eHne U cucTeMaTu3alus 3HaHUN 1 15.05.2026




99 O0600111eHre U cucTeMaTu3alus 3HaHu| 1 19.05.2026

100 HTorosast KOHTpOJIbHAs paboTa 1 21.05.2026

101 Wrorosas koHTposibHas paboTa 1 22.05.2026

102 O06o0011eHne ¥ cucTeMaTu3aus 3HaHUN 1 26.05.2026
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBPA30BATEJILHOM ITPOT'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yIbTATHI OCBOEHHUS OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTe/IbHOI MPOrpamMMbl CpelHero 001ero 00pa3oBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MpsIMas, INIOCKOCTh
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUM U CJEJICTBUS M3 HUX IPH PEHICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHAMH: MapaJJIEIBHOCTh U MEPHEHIUKYISIPHOCTH
' MPSIMBIX U MJIOCKOCTEH
74 KnaccupummpoBars B3aMMHOE DPACIIONOKEHHE TMPSAMBIX M IUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMU: JABYTPAHHBIM Yroji, TpaHW ABYTPAHHOTO YIJIa,
7.5 peOpo IBYTpaHHOTO yTia, JIMHEHHBIN yrojl IBYTpaHHOTO yTia, TpaaycHas
Mepa JIBYTPaHHOTO yTiia
76 OnepupoBaTh TOHATUSAMH: MHOTOTPAHHUK, BBIMYKIBIA M HEBBITYKJIBINA
’ MHOTOTPaHHHUK, JIEMEHTHl MHOTOTPAHHHKA, TPABUIIBHBI MHOTOTPAaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHWABI MHOTOTPAaHHHWKOB (TIMpamMuIa, MpU3Ma,
’ MIPSIMOYTOJIBHBIN TTapajuIeTIenuIe], Kyo)
KnaccupummpoBarb ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHHUS  JJIs
7.8 KJaccu(uKanuy (BBIMYKIIbIE M HEBBIYKIIbIE MHOTOIPAHHHUKH, MTPABHIbHBIE
MHOTOTPAaHHHKH, IPSIMbIE U HAKIIOHHBIE MTPU3MBI, TapauIeIeTTUTIE/Ib])
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIask IUIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
710 OOBSACHATH MPUHIIMITBI TIOCTPOCHUSI CEUEHUI MHOTOTPAHHUKOB, HCIIONB3YS
' METOJI CJIEIOB
CTpouTh Cce4YeHUS MHOTOTPAaHHUKOB METOAOM CIICZOB, BBIOJIHATH
7.11 (BBIHOCHBIE) IIJIOCKHE YEPTEXKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BU/J| CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOXKIEHUE T€OMETPUUYECKUX BEJIMYMH MO 0Opaslam
WIA aIrOpUTMaM, IPUMEHSsS HW3BECTHBIC AaHAJIUTUYECKHE METOAbl IMpHU
7.12 pelICHNM CTAaHJApTHBIX MaTeMaTHYeCKUWX 3a7ad Ha  BBIYHCIICHHE
pacCTOSIHUN MEXAy IBYMs TOYKaMH, OT TOYKH JI0 HPSMOM, OT TOUYKUIO
TUTOCKOCTH, MEX/Ty CKPEIINBAIOIIMMUCS TPSIMBIMU
Pemarp 3amaun Ha HaXOXKIEHUE T€OMETPUUYECKUX BEJIMYMH MO 0Opasiam
713 WIA aIrOpUTMaM, IPUMEHSsS HW3BECTHBIC AHAJIUTUYECKHE METOAbl MpHU

pEeLICHUU CTaHJAPTHBIX MAaTeMAaTHYECKUX 3a]a4 Ha BBIYMCIICHUE YIJIOB
MEXIY CKPCIIMBAIOIUMUCA MNPAMBIMHA, MEXKIY NPAMOM M IUIOCKOCTBIO,




MEXy INIOCKOCTSIMH, JBYTPAHHBIX YIJIOB

7.14

Bbruucnare 00bEMBI U TUIOIIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma,
nupamMpia) ¢ NpUMEHEHHEM (OPMyJl, BBIUMCIATH COOTHOLICHUS MEXKIY
TUIOINASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOTPaHHUKOB

7.15

OHepI/IpOBaTB NOHATHUAMHA: CHMMCTpUS B IMPOCTPAHCTBC, HLCHTP, OCb H
IJIOCKOCTb CUMMETPUHU, HEHTP, OCh U IIJIIOCKOCTb CUMMCTPHUHU (I)I/Il"ypbl

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTE W HMHTEPIPETUPOBATH HH(OpPMALMIO O
IIPOCTPAHCTBEHHBIX TeOMETpUYecKuX (Gurypax, TMpeAcTaBICHHYI0 Ha
YepTeKax U pUCyHKax

7.17

[TpumeHsTh TeoMeTpudeckue (akThl Uil PELUICHHS CTEPEOMETPUYECKHX
3a/1a4, MPEAIOJIAralolX HECKOJIBKO IIAaroB pEUIeHUs, €CIA YCIIOBHUS
MIPUMEHEHHUS 3aJ1aHbl B IBHOU (hopMme

7.18

HpI/IMeHHTL HpOCTCI\/'IH_II/Ie nporpaMMHbIC CpPpEACTBA U  SJICKTPOHHO-
KOMMYHHKAIITMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a4

7.19

[IpuBoauTH MpUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoJEe U
’KU3HU, paCIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

7.20

[IprMeHsATh MOJIyYEHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATh PEajbHbIC
CUTyallM U IPUMEHSTh U3YUYCHHBIEC MOHATUS B MPOLIECCE OUCKA PEIICHUS
MaTeMaTHU4eCcKu C(HOPMYIUPOBAHHOUN MPOOIEMBI, MOJCIUPOBATh PEATbHBIC
CUTyallUM Ha S3bIKE T'€OMETPHUH, HCCIEI0BATH IIOCTPOCHHBIE MOJIEIU C
MCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN M TEOpeM, ammapaTa aareOpsl,
pelmarb  MPAaKTUYECKUE  3aJaud,  CBA3AHHBIE C  HAxXO0XKICHUEM
F€OMETPUYECKUX BEJIUYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

I'eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuH. Touka, mnpsMas, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 06 akCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U
CJIEZICTBHSA U3 HUX

7.2

BzaumHoe pacnoioxkeHne NpsMbIX B IPOCTPAHCTBE: NEPECEKAOIIMNECS, TapaJlIeIIbHbIC
N CKpCHIMBAIOIINECCA  MPsAMBIC. HapaJIJIGJIBHOCTB IpAMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE: MapaJUICIbHbIE NPSIMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpAMBIX, MApalJICIbHOCTDH Hp?[MOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMU
CTOpPOHAaMH, YIroJl MEXJy IpsIMBIMU B IIpocTpaHcTBE. [lapamnenbHOCTh IUIOCKOCTEM:
napajuiejbHble IUIOCKOCTH, CBOMICTBa NapajUienbHBIX IuIocKocTel. [Ipocrteitmme
IPOCTPAHCTBEHHbIE (UTYpPHl Ha IJIOCKOCTU: TETpadap, KyO, mapajuielenunen,
IIOCTPOEHUE CEUYCHUIN

7.3

HepHGHI[I/IKy.]'ISIpHOCTB prlMOfI N IUIOCKOCTU: MNECPHCHAUKYIIAPHBIC IIPAMBIC B
IPOCTPAHCTBE, MPSMbIE MapajuiebHble U NEPIEHIUKYIAPHbIE K MJIOCKOCTH, MPU3HAK
HEPIEeHIUKYISIPHOCTU MPSMOIM U MJIOCKOCTH, TeOpeMa O MPSIMON MepreHANKYISIpHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXIY MPSMOM U TUIOCKOCTBIO, TBYTPAaHHBIN
YIoJ, JUHEHHBIN yroa IByrpaHHoro yria. [leprneHuKymsip U HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 TIOCKOCTH, NMPOEKLus (pUrypsl Ha
IJIOCKOCTh. [IepleHIuKyIApHOCTD IIOCKOCTEN: MPU3HAK IMEPIEHIUKYISIPHOCTH JIBYX
miockocreil. Teopema o TpEX neprneHIuKyIspax

7.4

[TonsiTHE MHOTIOIpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOIOIDAHHUKA, BBIIYKIbIE U
HEBBIMYKJIbIE MHOTIOIDAaHHUKH, pa3BEPTKAa MHororpaHHuka. llpusma: n-yromnpHas
npu3Ma, TPaHU M OCHOBAHMS INPHU3MBbI, NpsMas U HAKJIOHHAs MpPHU3MbI, OOKOBas W
NOJIHAs OBEPXHOCTH Npu3Mel. [lapannenenunen, npsaMoOyroiabHbIN Mapaieenume]] u
ero csoiictBa. Ilupamuna: n-yronbHas nupamuja, TpaHU U OCHOBAHUE IHUPAMUIBI,
OOKOBasi M MOJIHAS MOBEPXHOCTh NMUPAMU[BI, MpPAaBWJIbHAS W yceu€HHas MHUpaMuja.
OnemMeHTbl NOpu3Mbl M nupamuibl. [IpaBuwibHbIE MHOTOIpaHHUKU: IOHATHE
IIPABWJIBHOTO MHOTOIPAaHHUKA, IPABWIbHAs IIpU3Ma M IpaBWIbHAs IHPaMHUIA,
npaBUiIbHAs TPEYrojbHas MUpaMKa U IPaBUIbHBIN TeTpasap, kyO. IIpencraBnenue o
NPABWIBHBIX MHOTOIPDAaHHUKAax: OKTa’ap, MAOACKa’aAp U Hukocadapyrue CeudeHus
IPU3MBI U TUPAMHU/IBI

7.5

CummeTpust B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSMOM, IJIOCKOCTH.
OneMeHTsl  CUMMETPUM B NHpaMuAax, MapajuleleNunenax,  IpaBHIBHBIX
MHOT'OI'PaHHHUKAX

7.6

Bolunciienue 37€MEHTOB MHOTOTPaHHMKOB: pEOpa, auaroHanu, yribel. [lnomans
OOKOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMON NMPU3MBI, IIJI01a1b OCHOBAHUH,




TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsiMOM mpu3Mbl. [1momans 60K0BOI TOBEPXHOCTH U
MIOBEPXHOCTH TPABUJIBHON MHUpPAMUJBI, TeOpeMa O IUIOMIAIU yYCEYEHHOW MHPaMHUIBL.
[Tonsitue 06 06béMe. OOBEM MUPaAMUIBI, TPU3MBI

7.7

[Tomo6ubIe Tenma B mpocTpancTBe. COOTHOMIEHUSI MEXKIY IUIOMIAIIMUA TIOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K IPEAMETHBIM pe3yJIbTaTaM OCBOCHHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTeJIbHOI IPOrpaMMBbl CpeAHero o001ero
TpeOoBaHuUs o0pa3oBaHus

Bnanenne MeTomamMu JOKa3aTeNbCTB, AITOPUTMAMU PEIICHHS 3a/1ad;
yMeHue (OpMyJIHpOBAaTH W ONEPHPOBATH MOHATHAMH: ONpEICTICHHE,
aKCHOMa, TEOpeMa, CIIJCTBHE, CBOWCTBO, MpPU3HAK, JO0KA3aTEIbCTBO,
paBHOCWIbHBIE (POPMYIMPOBKH; MPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0OpaTHOE M TPOTUBOIOJIOXKHOE YTBEP)KACHHE, NPHBOAUTH IPUMEPH U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIUU;
IPOBOAMTH J0Ka3aTelIbHbIC PACCYKICHHS IIPH PEIICHUH 3a/1a4, OLICHUBATh
1 JOTMYECKYI0  TPaBWJIBHOCTh  PACCYXJIEHHUH; yMEHHE OIepHpOBAThH
MOHSATHAMHU: MHOXXECTBO, TTOJMHOXECTBO, OINEPAIlMM HAJ MHOXXECTBAMH;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar  Juis
OITMCAHUs PEATBbHBIX MPOIECCOB M SBICHUH M NPU PEIICHHUH 3a]ad, B TOM
qHcie U3 IPYrux y4eOHbBIX MPEJIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHE 3a]1aBaTh
U OINHKCHIBATH Tpadbl Pa3IMYHBIMHU CIIOCOOAMU; UCIOIB30BaTh Tpadbl Mpu

pelIeHNH 3a1a4

YMeHue onepupoBaTh MOHIATHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTETeHb C MEeNbIM MOKa3aTeleM, KOPeHb HAaTypallbHOM CTENEeHH, CTENeHb C
palOHAJIBbHBIM I10KAa3aTCJIEM, CTCIICHBb C )IeﬁCTBHTeHBHBIM IIOKas3aTeJIeM,
jgorapuM YucCIa, CHHYC, KOCHMHYC M TAaHTE€HC MPOU3BOJBHOIO YHUCIA,
OCTaTOK IO MOJIYJIO, PalMOHAIBHOE YHCIIO, HPPANHUOHAIBHOE YHCIIO,
MHOXKECTBAa HATypajbHBIX, IIENbIX, PAIMOHANBHBIX, JEHCTBUTEIBHBIX
2 YuCeN; yMEHUE UCTIOIb30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBITUN OOIIIHiA
JeNuTeNh W HauMeHbllee oOliee KpaTHOe, anroputMm EBkiauaa mpu
PEIICHUHU 3a4a4; 3HAKOMCTBO C pa3JIMYHbIMU MO3UIIMOHHBIMHU CHCTCMaMU
CUMCIICHUS; YMEHUE BHITIOTHAThH BBIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPDQXCHUI CO CTENEHSMH W JiorapupmamMu, MnpeoOpa3oBaHus IPOOHO-
pallMOHANBHBIX ~ BBIPAKEHUH; YMEHHE  ONEpPUPOBATh  MOHATUSAMHU:

IOCIC€A0BATCIIBHOCTD, apI/I(l)MeTI/I‘ICCKaSI nmporpeccusa, reoMECTpUICCKas




nporpeccusi, OECKOHEYHO YObIBarolass IeOMETpUYecKas IpOrpeccus;
YMEHME 3a/aBaTh II0CIEJOBATEIBHOCTH, B TOM UHUCJIE C IOMOLIBIO
PEKYppPEHTHBIX (OpPMYJI; YMEHHE ONEPUPOBATh MOHATUSMU: KOMILJIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCJA, MOIYJb W  apryMeHT
KOMIUIEKCHOTO  4Mcia, (opMa  3amUCHM  KOMIUIEKCHBIX — YHCell
(reomeTpuyeckas, TPUIOHOMETpHUYECKass M anreOpaumyeckas); yMeTh
MIPOU3BOJIUTH apUPMETHUECKHE JEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MIPUBOJUTH IIPUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX YMCEN; OINIEpUPOBAThH
MOHATHSIMM:  MaTpuua 2X2  u  3x3, omnpenenuTenb  MaTpULbL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHue onepupoBarh IOHATUSAMU: palMOHAIbHBIE, HPPALUOHAIBLHBIC,
MOKa3aTebHbIE, CTENEHHBIE, JIOTapU(PMHUECKUE, TPUTOHOMETPUUIECKHE
YpPaBHEHHs M HEpPaBEHCTBA, MX CHCTEMBl; YMEHHE OIIEpUPOBATh
MOHATHSIMU: TOXAECTBO, TOXKJIECTBEHHOE IpPeoOpa3oBaHMUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHWH W HEPABEHCTB, DPAaBHOCHUIIBLHOCTH
YPAaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE peulaTb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IOMOLIBIO PAa3JIMYHBIX NPUEMOB; pEIIATh
YPABHEHUs, HEPABEHCTBA M CHUCTEMBl C I1ApaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPAaBEHCTBA, MUX CHUCTEMbI UIsl PEIICHUS MAaTEMaTU4YECKHX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTe HayKu U peaibHON KU3HU

YMeHue omnepupoBaTh HOHATHUSAMH: (DYyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCTh (PYHKIIUHM, OTPAaHHMYCHHOCTh (YHKIMH, MOHOTOHHOCTBH
(GyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIllee W HAaUMEHbIIEe 3HAUYCHUS
(yHKIMHM Ha TIPOMEXKYTKE, HENpepbIBHAS (PYHKIIHSA, aCUMIITOTHI Tpaduka
GyHKIMY, TIepBas ¥ BTOpas MPOW3BOJHAS (YHKIUU, TEOMETPUUYCCKUN U
(bU3MYECKU CMBICI TPOW3BOJHOM, TEPBOOOpa3Has, OINPeACIEHHBIN
WHTETpaT, YMEHHE HAaxXOIuUTh ACUMNOTOTHI Tpaduka (QYHKINH, yMEHUE
BBIUUCIIATh  NPOU3BOAHBIC  CYMMBI, IPOU3BEICHHS, YacTHOTO U
KOMITO3UIIMU (PyHKIMN, HAXOIUTh YPaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMK; YMEHHE HaXOIWUTh IPOU3BOJIHBIC JIIEMEHTAPHBIX (YHKINH;
YMEHUE HCIIONb30BaTh MPOU3BOIHYIO [UIA HCCIEAOBAaHUS (DYHKIIHIA,
HaXOJWUTh HAWOONBIINE W HAWMEHBIINE 3HAYCHHUs (YHKIHUH; CTPOHTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM alllapara MaTeMaTHYecKOIro
aHaliM3a; TPUMEHSATh TPOM3BOJHYIO [UIS HAXOXKICHHUS HAWITy4IIero
pelieHuss B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-SKOHOMHUYECKUX U

(bU3MYeCKUX 3a/adax; HaXOAUTh TUIOMIAAN U 00BbEMBI PUTYP C TMOMOIIBIO




HUHTCrpaia, MNpUuBOAWTL MNPUMEPbBI MATEMATUYCCKOTO MOJACIHPOBAHUA C

MOMOIIBIO AU PepeHInaNbHBIX YPaBHEHUI

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUHN, oOpaTHast QyHKIHS,
KoMMO3uIusl (PyHKIUH, NuHEHHAas (QYHKOMSA, KBaapaTHyHas (QyHKIHSA,
pauMoHanbHast (YHKLUSA, CTeNneHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, TOKa3aTelbHas M
aorapupmuueckas (YHKLUHUH; YMEHHE CTPOUTh TpapuKH H3YYEHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpa3oBaHusi  rpadukoB  GyHKIHWH,
UCIOJb30BaTh TPapUKU JUIsl U3Y4YEHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnH 3a7ad W3 APYTruX Y4eOHBIX NPEIMETOB W 3a/1ad U3 peallbHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMHM 3aBUCHUMOCTH MEXJIy BeJIUYMHAMU;
WCTIOJb30BaTh CBOWCTBA M TpaduKu (YHKUMH JUIS pelieHHs ypaBHEHHIA,
HEpaBEHCTB M 3a/Jad C IapaMeTpaMiy; H300pakaTh Ha KOOPJMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJaydl pa3HbIX TUIOB (B TOM 4YHCJIE Ha
MIPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJOTH, 33Ja4d U3 OOJIACTH yMPaBICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHHsS, YpaBHEHHs, HEPAaBEHCTBA U HX
CHUCTEMBbI TIO YCJIOBHIO 3aJlayd, HUCCJENO0BAaTh MOJYYEHHOE pelIeHUuE U
OLICHHUBATh TPaBIONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIHPOBATh
peajbHble CUTyallMd Ha S3bIKE MAaTEMATHKH; COCTaBIISATH BbIPaXKEHHUS,
ypaBHEHHS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIEA0BATh
MOCTPOCHHBIE  MOJEIM C  HUCHOJIb30BAaHUEM  ammapara  anreOpsl,

HMHTEPIPETUPOBATH MOTYUYEHHBINH Pe3yIbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbllIlee U HAaMMEHBIIIee 3HAaYeHHUs], pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHUPOBATH
uHpOpMaIKIo, MPEICTABICHHYIO B TaOJIMIaX, Ha JUarpaMmax, rpapukax,
OTPaKAIOIIYI0 CBOWCTBA pealbHBIX MPOLECCOB U SBJIEHUI; MPEACTaBIATh
uHpOpMALMI0O C TMOMOLIbI0 TabNWI] M  JAMarpaMM; HCCJIeI0BaTh
CTaTHUCTUYECKUE JlaHHBble, B TOM YHUCJIE C MPUMEHEHHEM TpapUuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpapuyecku UCClIe0BaTh COBMECTHBIE

Ha0JII0/IEHUS C IOMOILBIO TarpaMM pacCeMBaHUs U JINHEHHOM perpeccuu

YMeHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIIy4ailHOE

CO6BITI/Ie, BCPOATHOCTD cnyqaﬁHoro CO6I>ITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUiyecKUX METOJIOB; MPUMEHSTH
(bopMyJBl CIOXKEHUS W YMHOXEHHUS BEpOATHOCTEH, (GopMmyiy MHOIHOM
BEpOSITHOCTH, (opmyny bepHynnu, koMOuHaTopHble QakThl U (HOPMYIIBL;
OLICHUBATh BEPOSITHOCTU pealbHBbIX COOBITHI; YMEHHE OIepUpPOBaTh
MOHATUSIMM:  CIy4yailHasi BEJNWYMHA, paCIpellelieHue BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHHUE, NUCIEPCHs U CTAHIAPTHOE OTKJIOHEHHE
Clly4ailHO  BeNMYWHBL, (YHKUMM paclpeieieHuss U  IUIOTHOCTH
PaBHOMEPHOT0, [TOKA3aTEIbHOTO U HOPMAJIBHOTO PaCIpeleICHUN; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YyUEHHBIX PACIpEeAENeHUN s peleHus 3a1ay;
3HAaKOMCTBO C MOHATHUSIMH: 3aKOH OOJIBLIMX YHMCEN, METOJbl BHIOOPOYHBIX
UCCIIEIOBAaHUI; YMEHHE NPHUBOAUTH NPUMEPhl MPOSBIECHUS 3aKOHA
OONBIIMX 4YHUCE B TMPUPOAHBIX U OOLIECTBEHHBIX SIBICHUAX; yMEHUE
OIEpUPOBATh MOHATUSMU: COYETAHUE, MEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HploTOHa;  yMeHHE  NPUMEHATH
KOMOMHATOpHBIE (aKThl U PACCYKICHHS ISl PELICHUs 3a]1a4; OLECHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTaBJIATh BEPOATHOCTHYIO MOJAETb U

MHTEPIPETUPOBATH ITOIYYEHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJIa, INIOCKUN YTOJl, IBYTPaHHBIN
yIoJ, TPEXTPaHHBIA YToJl, CKPEUIUBAIOIIMNECS TPsIMbIE, MapauIeIbHOCTh U
MEePHIEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEM, yIroid MEXIy HpSMbIMH,
YroJd MEXAy TMpsSMONM U IUIOCKOCTBIO, YrOJl MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKM JI0 IUIOCKOCTH, PAacCTOSHUE MEXAY IpsIMbIMU,
paccTosiHue MEX]y IUIOCKOCTSMU; YMEHHUE HCIIOJIb30BaTh MPHU PELICHUH
3a/la4 U3yuyeHHbIe (AKThl U TEOPEMbl IUIAHUMETPUU; YMEHHE OLIEHUBAThH
pasMepsl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTHYCCKHE
MOJEJIM C IOMOIIBK) TE€OMETPUYECKUX TMOHITHUI M BEJIMYMH, DPEIIATh

CBA3aHHLIC C HUMU MMPAKTHYCCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOIIAAbL (GUIyphl, 00BEM (GUIypHI,
MHOTOTPaHHHK, IMPAaBHJIBHBI MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, napamjenenunen, npusMa, OUpamMuaa, Qurypa M MOBEPXHOCTb
BpallleHus1, IWINHAP, KOHYC, Imap, cdepa, miomanb cdepsl, MIONaab
MOBEPXHOCTH MHUPAMUMbI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM KyoOa,
MPSIMOYTOJIBHOTO TTapaJUIeNieNuIe[a, MUPaMUAbI, TPHU3MBI, ITHIHHIPA,
KOHYyca, IIapa, pa3BépPTKa MOBEPXHOCTH, CEUEHHs] KOHyca W IMIMHIPA,

nmapaii€JbHbIE OCH HWJIW OCHOBAaHWIO, CCUCHUC 1Iapa, IIJIOCKOCTD,




Kacaomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEYEHHE
MHOTOTpaHHHMKa, H300pakaTh MHOTOTPAHHHUKH, (PUTYypbl U MOBEPXHOCTU
BpAIllEHUs, UX CEUYEHHsI, B TOM YHUCIIE C IIOMOLIBIO IEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (DUTYp, CAMOCTOSTEIHHO
(dhopMynHupoBaTh ONpEeNICHUsI U3y4yaeMbIX (QUIyp, BbIIBUTaTh IMIIOTE3bI O
CBOWCTBaX M IMpH3HAKAX TI'EOMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
onpoBepraTb HX; YMEHHE TNPOBOJAUTH KiaccuPuKanuuio ¢Guryp 1o
pPa3IUYHBIM TpPU3HAKaM, BBHITIONHATH HEOOXOJUMBIE JIOTOJHUTEIbHBIE

MOCTPOEHUS
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YMeHHe  onepupoBaTh HMOHATHUSMH: JIBIDKEHHE B MPOCTPAHCTBE,
Hapauie/IbHBIA MEPEHOC, CHMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeobOpa3zoBaHue MOA0OWs, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIe W MOJO0HBIC (UTYpHI, B TOM YHCJIE B HPHUPOIE,
HCKYCCTBE, apXUTEKTYpPE; MCIOJIb30BaTh T€OMETPHUECKUE OTHOILICHHUS TIPU
pELICHUU 3a[ad; HaXOAWTh TCOMETPUYECKHE BEIMUYUHBI (JJIMHA, YTrOJ,
I0Ia b, 00BEM) TIPU PEUICHUU 3aja4d U3 JAPYTHX Yy4eOHBIX MPEJAMETOB U
U3 pealbHOW JKU3HU; YMCHHE BBIYHMCIIATH T€OMETPHUUECKHE BETMYHHBI
(mHa, yroiy, mIom@nb, 00bEM, IUIONIAh MOBEPXHOCTH), HCHOJIB3YS
M3y4YCHHBbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IJIOIIAAb MOBEPXHOCTH
MUpaMUbI, MPU3MBI, KOHYyca, MWIMHIPA, IUIOMAnb cdepbl; 00bEM Kyoa,
OpPSAMOYTOJILHOTO — Mapajuie/ienuiea, MUPaMHIbl, [PU3MbI, LHIHHIPA,

KOHYCa, I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00bEMOB OAOOHBIX (pUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHASI CUCTEMAa KOOpAMHAT,
BEKTOpP, KOOpPAWHATBI TOYKH, KOOPJHMHATHl BEKTOpAa, CymMMa BEKTODPOB,
MPOU3BEJCHNE BEKTOpa Ha YHCIO, pa3jOkKEeHHE BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NPOU3BEIACHUE, YIOJl MEXAY
BEKTOpaMH; YMEHME HCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METO.

JUISL pEIlIeHUs] TEOMETPUUYECKUX 33/1a4 U 33/1a4 APYTUX y4eOHBIX IPEIMETOB
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YMeHne BeIOMpATh MOAXOASIINA METOT IS PEIICHUS 3a/1a4i; TOHUMaHHE
3HAYUMOCTH MAaTEeMaTHUKH B WU3YYCHHUU NPHUPOJIHBIX U OOIIECTBEHHBIX
MPOLECCOB M SBICHHWI; YMEHHE paclo3HaBaTh IPOSBICHUE 3aKOHOB
MAaTEMATUKU B UCKYCCTBE, YMEHUE IIPUBOJUTH MPUMEPH MATEMATHYECKUX

OTKPBITHHA POCCUICKON U MUPOBOM MaT€eMaTHYECKOW HayKH




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA
1 Yucna v BIYUCICHUS
1.1 Harypanbnsie u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEN
12 Pammonaneubie  umucina. OOBIKHOBEHHBIE U JCCATUYHBIC JpOOH, TPOIEHTHI,
. OeCKOHEUHBIEe IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalIbHOU cTerneHu. J{elcTBUs ¢ apupMeTHIeCKUMU
. KOPHSIMHM HaTypajibHON CTENEHU
1.4 Crenens ¢ nenpiM nokasareneM. CTeNeHb ¢ pallMOHaNbHBIM NoKa3aTeseM. CBOMCTBa
. CTEIEHU
L5 CuHyCc, KOCMHYC M TaHI'€HC 4MCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndynble U HaTypaibHbIE JOrapupMbl
HeiicTBuTtenpHble uucia. ApudpMeTHdYecKHe oOnepanud ¢ JeHCTBUTENbHBIMU
1.7 yrciaamy. [IpuOarkEéHHbIe BEIYMCIICHUS, TIPaBUIa OKPYIJICHUS, IPUKUAKA U OLICHKA
pe3yJibTaTa BBIYMCIICHU
1.8 [TpeoOpa3oBaHue BbIpaXeHHM
1.9 KomrmuiekcHeie uncna
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-paliiOHAIbHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U TorapupMUUIEcKre ypaBHEHHS
2.5 L{enbie 1 IpOOHO-pallMOHAIBHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEpABEHCTBA
2.7 [TokazaTenpHbIC U TOoTapUMUIECKIE HEPABCHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHeHUN. OnpeennTenb MaTpHULbl
3 OyHKIUHN U TpapUKU




OyHKMs, cnocoObl 3anaHus QyHkuuu. ['padux ynkuuu. B3zaumuo oOpatHble

>l ¢ynkuuu. YétHsie 1 Heu€THbIe QyHKIMU. [leproanueckue GpyHKIUHI
OOnactp ompeneneHuss W MHOXECTBO 3HadeHWH ¢yHKkumu. Hymm ¢yHKmm.
10 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' MakcumMyMbl U MHUHUMYMBbI (QyHKuuu. HauGombllee U HauMeHblIee 3HAYCHHE
(YHKLIMU HAa IPOMEXYTKE
313 CrenenHass (QyHKUMS C HaTypaJbHbIM M LE€JbIM IoKa3zareseM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpauk KOpHS 7-0i CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U IrpaduKu
16 Touku paspeiBa. AcuMnTorsel rpadgukoB (yHkumil. CBoiicTBa  (pyHKUMIH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpHOCTH, CLIOCOOBI 3aJaHUSI TOCJIEIOBATEIBHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmyra CI0KHbBIX TPOIIEHTOB
4 Hauana MmaTemaTtuueckoro aHaiamusa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIe 3MeMEHTApHBIX QYHKIHIA
[Ipumenenne mnpou3BOAHON K HCCIENOBaHUIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxxaeHne HauOousblIero ¥ HaMMEHBIIEro 3HaueHUs (QYyHKIMU Ha
OTpe3Ke
4.3 [TepBoobOpaznas. uTerpan
5 MHOXeCTBa U JIOTUKa
5.1 MHoXxecTBO, orepalnuu HajJ MHOKecTBamu. J(uarpammel Diinepa — Benna
52 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Komb6unaropuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena v MOBEpXHOCTH BpaILEHUS
7.5 Koopannatsl u BEKTOPBI
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