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INOACHUTEJIBHASA 3AIIMCKA

l'eomeTpust siBnsieTcsi OgHUM K3 0a30BbIX KYpPCOB Ha YPOBHE CPEHETO
o01iero oOpa3oBaHus, TaK Kak 00€CIeUYnBaeT BOZMOXHOCTh N3YUYEHUS TUCIIUILIAH
€CTECTBCHHO-HAYYHOM HAIIPABJICHHOCTH M IIPEIMETOB T'yMaHMTAapHOI'O ILIMKJIA.
[Tockonbky  JorMyeckoe  MbIlUIeHHE,  GopMUpPYyeMOe  TNpU  U3YYEHUH
00y4aroIMMUCS TOHIATUINHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MIOCTPOCHHUM LIEIOYKH JIOTUYECKUX YTBEPXKACHUU MPU PELIEHUH F€OMETPUUYECKUX
3a7a4, YMEHUE BBIIBUIaTh M OINPOBEPTaTh THUIOTE3bl HEIOCPEICTBEHHO
VCIIOJIB3YIOTCSL IIPU PELICHUN 337a4 €CTECTBEHHO-HAY4YHOI'O LMKJIA, B YACTHOCTH
du3nuecKux 3aaay.

[lenb ocBOeHUs mporpaMmMbl yueOHOro Kypca «I'eomeTpusi» Ha yriyOnEéHHOM
YpPOBHE — Pa3BUTHE WHJIUBUAYAIbHBIX CIOCOOHOCTEM O0OydYarommuxcs Mpu
W3YUYEHUH T€OMETPUH, KaK COCTABJISIONICH IpeaMeTHON obiactu «MaTemaTtuka u
uHpopMmaTHKa»  4Yepe3  obecredeHWe  BO3MOXKHOCTH  MpPUOOpETeHus U
UCIIOJIb30BaHUsl 0Oojiee TINyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
crienuUIHBIX TEOMETPUHU, ¥ HEOOXOAMMBIX JIJIS YCTEIIHOTO TPO(EeCCHOHATEHOTO
00pa3oBaHMsl, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTHUKH.

[IpuopureTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YTriayOJIEHHOM YpOBHE,
PaCHIUPSIONIMMU U YCUIUBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

paclIMpeHre NPEACTABICHUS O TEOMETPUM KaK YaCTU MUPOBOW KYJIbTYpPhI U
dbopMHupoOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAFOIITIM MUPOM;

dbopMHpoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEUIIINX MaTEMATHYECKUX MOJEIAX, IMO3BOJSIOLIMX OIMCHIBATH U M3Yy4aTb
pa3HbIE SIBICHUS OKPYIKAIOIIETO MUPa, 3HAHUE MTOHATUHHOIO anmnapara 1o pasaeny
«CrepeoMeTpus» y4eOHOT0 Kypca TeOMETPHH;

dbopMupoBaHWEe  yMEHHS  BIAJETh OCHOBHBIMU  TOHSATHUSIMHU 0
POCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMHU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMyn ¥ yMeHHE UX IPUMEHSTh, YMEHHs JOKa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a]1a4;

dbopMHUpOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKAX, MOACIISAX U B PEATHHOM
MHUpPE MHOTOTPAHHUKM M Te€JIa BpALIEHUs,, KOHCTPYHUPOBATH T'€OMETPUUYECKHUE
MOJIEIIN;

dbopMupoBaHrUe MOHUMAaHUS BO3MOKHOCTH aKCHOMATHYECKOI'O TMOCTPOEHUS
MaTeMaTUYECKUX TEOpul, (POpMHUPOBAHUE MOHUMAHUS POJIU AKCUOMATHUKHU MpHU
MIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHrE yMEHUS BIAJACTh METOJAMHU JOKA3aTeIbCTB U aJTOPUTMOB
pELICHUsl, YMEHHUSI HUX IPUMEHATH, MPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKICHUS B
XOJIE€ PEUICHUS CTEPEOMETPUUYECKHUX 3a7ad U 3a7a4 C MIPAKTUUECKUM COAECPKAHUEM,
dbopMupoBaHUe TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKAa3aTeIbCTB  MpHU



000CHOBaHNU MaTEMaTHUUYECKUX YTBEPKACHUN U POJIU AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCJIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U IMPU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, WCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmMble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HOHATUSAMUY», PEIEBAaHTHBIMU T€OMETPUM Ha YIIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JIMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaenseTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 1O TojgaM oOyuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON paboueit
IpPOrpaMMbl, paclpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHPOBAaHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yYaroImuecs
oOpamiaiuch HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU NOHATHUAMH U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YUYarOIIMUXCs, PACIIUpAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk 3y4eHHIO T€OMETPUU HA YTIIyOJIEHHOM YPOBHE I103BOJISIET:

co3gaTh  ycioBusd ans  auddepeHuManvii  oOydeHHs,  OCTPOCHHS
UHAUBUIYAbHBIX  00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3yYEHHE T€OMETPUHN KaK COCTABIISIIONIEH yueOHOoro mpeaMera «MareMaTHkay,

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiei mnpodeccun, obOecrieunBas MPEEeMCTBEHHOCTh MEXKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs B 10 kimacce — 100 yacos (3 yaca B HEZIEIIO).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpancTBO. lloHATHe 00 aKcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpECEKaroIuecs,
napajuleJibHble W CKpeluBaromuecss mnpsmble. [IpU3HakuM CKpemMBarOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTEN B MIPOCTPAHCTBE: NapaJuICIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIETBHOCTD IIPAMON
U 1iockocTd. [lapannenbHoe M LEHTpaJbHOE MPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesibHONW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTD MIIOCKOCTEN: NapaulebHbIE
IJIOCKOCTH, CBOMCTBA [apajuIeIbHbIX IJIOCKOCTEMN. [Ipocreimue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapauleJenumnen,
MMOCTPOECHUE CEUCHUN.

[leprieHAMKYISAPHOCTH NPSIMOM M TJIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeOpeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT HOpsIMOM 10  IUJIOCKOCTH,  MNpoeKuus  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IJIOCKOCTEH: MPU3HAK  IEPHEHIMKYJSIPHOCTH  ABYX
II0CKOCTEr. Teopema 0 TpEX NMEepPIEeHIUKYIIApaX.

VYl B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IIOCKUX U
JBYI'PAHHBIX YTIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipmsma: n-yrospHas
npu3Ma, npsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasl U MOJHAs OBEPXHOCTh IPU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIA — TNApajuleseNune]] U  €ro  CBOMCTBA.
Kparuyaiimme mnyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas Tteopema Iludaropa. Ilupammupa: n-yrojapHas mnHpaMuja,
npaBwibHas W ycedy€HHass nupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHei
IIPaBWJIBHOW mnupamuibl. lIpaBuibHbBIE MHOTOIpaHHUKH: IIPaBUJIbHAS IIpU3Ma U



IIpaBWIbHASL THUPAMUJA, [PABUJIbBHAS TPEYrojbHAs MNHUPAMUA W IPABUIBHBIN
TeTpadsip, KyO0. IlpencraBmeHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
JNOAECKAdIP U UKOCADIP.

BrluncieHre 531€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AWAroHalid, YTJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTH TMPSMOUN TMPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM TPHU3MBIL.
[Imomans OOKOBOW TMOBEPXHOCTU W TIOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopeMa O IIIOIIAAN YCEYEHHOW MUPaMHU/IBI.

CumMeTpuss B  TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MNPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajieliennuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CHUMMETpPUS NPaBUIbHOU
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXKEHUSI BEKTOpPA HA YHUCIIO.
[lonsTre koMIUIaHapHBIE BEKTOPHI. lIpHM3HAK KOMILIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuino mapannenenunena. Teopema O pa3ioKEHUUM BEKTOpa MO TPEM
HEKOMIUIAaHapHbIM  BekTopam. IIpsiMoyrosibHas  cucrema  KOOpJIMHAT B
npoctpancTBe. Koopnunatel BekTtopa. CBA3b MEXAYy KOOPAMHATAMHU BEKTOpPA U
KOOpAMHATAMU TOYEK. YTOI MeEXIy BekTtopamu. CkalspHOe MpPOU3BEIACHUE
BEKTOPOB.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JeHa  POCCHMCKOro  0OIecTBa,  MpEJICTaBIECHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
Npoleayp TPakIaHCKOTO o0IiecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUSI, 3TUYECKOIO IMOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OyAYLIEro;

4) 3cTeT4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuueckoe BocIMTAHME:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTEeMaTHUYECKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-YKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUU IS pelnieHdus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, I[UIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTH4YeCKOM HayKh Kak c]epbl 4enoBEYECKOW AesTeTbHOCTH, JTAmnoB €&
pa3BUTUS M 3HAYMMOCTH [UJIA Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKU W MaTeMaTU4YeCKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYI0 M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.



METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE qeiiCTBUSA

ba3zoBble 1ornyeckue AeiicTBU:

BBISIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy TMOHATUAMH, (POPMYIUPOBATH
OTpe/IeNICHHs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHWUS JIJIs1 0000IICHNS ¥ CPAaBHEHHUS, KPUTEPUU ITPOBOIMMOTO aHAJIN3A;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JNaHHBIX, HAOMIOJACHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU st
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEYU;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MAaTEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemnieHus ydeOHOW 3amayd  (CpaBHUBAaTh HECKOJBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUM C  Yy4éToM
CaMOCTOSITENILHO BbIJICJICHHBIX KPUTEPUEB).

ba3soBble uccienoBare/ibCKue 1eCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  Mpodiiemy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCHEPUMEHT, UCCIIEIOBAHHE
110 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHUS, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSMU, IIPOLECCAMU;

CaMOCTOSITeNIbHO (hOPMYyIMpPOBaTh OOOOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
MPOBENEHHOTO  HAOMIONECHMS, WCCIICNOBAaHUS, OIICHWBATh  JTIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA,

IIPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHE MpOLEcca, a TAKKE BbIIBUIAThH
MPEATOJIOAKEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ unpopmaumeii:

BBISIBIISATH JAehUIIUTH MHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]1a4U;

BBIOMpATh MH(OpPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIMIO PA3JIMYHBIX BHUAOB U
dbopm npeacTaBiIeHuUS,



CTPYKTYpUpPOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B Pa3IMYHBIX (PopMax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEXKHOCTh uHpopmauu 1o CaMOCTOSITEIILHO
c(hOpMyJTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPHHUMATH U (POPMYIMPOBATH CYXKACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
HeJasIMH OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOJy PEIICHHUsS 3a7adH,
KOMMEHTHUPOBATH MMOJYUYCHHBIN pe3yJibTarT;

B X0Ji¢ 0OCYXKJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMBl, pelraeMo 3ajady, BBICKA3bIBaTh HJEH, HAIleJCHHBIE Ha TIOHMCK
pCILICHUs, COTMOCTAaBIATh CBOM CYXKIEHUS C CYXXJICHUSIMM JPYTUX YYaCTHHUKOB
Jyanora, oOHapyKUBaTh Pa3jiMyue M CXOJICTBO MO3UIIMM, B KOPPEKTHOH (opme
dbopMyIIUpOBaTh pa3HOTIIACHS, CBOM BO3PAKECHHUS;

NPEACTaBIATh PE3YIbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBaHMUS,
IIPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHHUS C Y4E€TOM 3aj1ad
MIPE3CHTAIMY U OCOOCHHOCTEH ayIUTOPHH.

PeryisiTuBHbIE YHUBePCAJbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

COCTaBJIAThH IUIaH, aJITOPUTM PEIIeHUs 3a7a4M, BBIOUPATh CIIOCOO PEIICHHS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOW MH(pOPMAIUU.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA MHTEJJIEKT:

BJIaJIeTh  HABBIKAMU  TIO3HABATEIBHOM  pediekcuM Kak  OCO3HAHUSA
COBEpIIIAEMbIX JEHCTBUI W MBICIUTEIbHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYEeCKOM 3a/1auu;

MPEIBUACTh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 33J1a4H,
BHOCHUTHh KOPPEKTHUBHI B JIEATECILHOCTh HA OCHOBE HOBBIX 0OCTOSTENIBCTB, JaHHBIX,
HaWJICHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSCHITH TPUUUHBI
JOCTIKCHUS WIIH HEIOCTHKEHUST PE3YJIbTaTOB JNESITEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYAIBHOU
paboThl MpU peHIeHUH Y4YEOHBIX 3aJay, NPUHUMATh I€Ib COBMECTHOM
JEATeIIbHOCTH, IUIAHUPOBATh OPraHU3aIldI0 COBMECTHOM pabOThI, pacrpeeisTh



BUJBI pabOT, JIOTOBApUBATHCS, OOCYX AaTh IMPOIECC W Ppe3yJbTaT padoTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIIO/IEH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (00CyxaeHus, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBI» ¥ HWHBIE), BBIIOJHITH CBOK YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMU UWIEHAMHU KOMAaH[bI, OIICHUBATH
KauyecTBO CBOET0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHHKaAMH B3aHMOICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyvaromuics HayYuTCs:

CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUU TIPU
pEelIeHNH 3a7]a4 U MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUI;
MPUMEHSITh aKCMOMBI CTEPEOMETPUU U CIEJCTBHUS U3 HHUX TMPU PEIICHUU
reoOMEeTPUYECKUX 3a/ady;

KJIacCU(DUIMPOBATh B3aMMHOE PACTIOJIOKECHHUE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;
CBOOOJTHO  OINEpUPOBATh TMOHSTHUSIMHU, CBS3aHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMON U
IJI0CKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;
CBOOOJTHO pAacro3HaBaTh OCHOBHBIE BHUbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamMua, NpsSMOYroJIbHBIN Mapaiienaenunes, Kyo0);

KIaccuUIUPOBaTh ~ MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUSA IS
KJ1accupuKaIuu;

CBOOOJTHO  OMEPHPOBATH  TOHSTHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOT'PaHHUKOB TIOCKOCTHIO;

BBITIOJTHSITh napajuiesibHOE, LHEHTPATIbHOE u OpTOTOHAJIBHOE
MPOCKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300paKeHUsT QUTYP
Ha MJIOCKOCTH;

CTPOUTH CEUEHUS] MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMU, BBIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOTPAHHHMKOB  (MpHU3Ma,
nupamMuaa), TCOMETPUICCKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OTEpPUPOBATh MOHATUSMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OChb U TUIOCKOCTh CHUMMETPHH, LEHTP, OCh U IUIOCKOCTb CUMMETPUU
duryps;

CBOOOJHO OMEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAWHATaM B IPOCTPAHCTBE;



BBITIOJIHATH JEUCTBUSI HAJl BEKTOPAMU;

pemarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXO0XJCHUE TEOMETPUYECKUX BEJIMYUH, MPUMEHSSI U3BECTHBIE METOJIbI
IIPY PENICHUU MAaTEMaTUYECKUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

NPUMEHATh MPOCTEHIIME NPOrpaMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUU CTEPEOMETPUUECKHUX 3a/1aY;
U3BJIEKAaTh, MNpPEOOpPa30BbIBATH W HHTEPIPETUPOBATH HH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QuUrypax, MpEeACTaBICHHYIO Ha
YepTekKax U PUCYHKAX;

INPUMEHATh MOJYYEHHbIE 3HAHHUS HAa IMPAKTUKE: CpPaBHUBAThb U
aHAJIM3UPOBATH PEANIbHBIE CUTYAIIMU, MPUMEHSITh U3YYEHHbIC TOHATHUS B
mpoiiecce IMOMCKa pelieHUus MaTeMaThudeckd  CcPopMyTupoBaHHOU
npoOIeMBbl, MOJAEIUPOBATh pEaIbHBIC CUTyaIlMd Ha S3BIKE TEOMETPHH,
MICCIIEIOBATh IOCTPOCHHBIE MOJEIU C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUN U TeopeM, ammapara ajreOpbl, peliarh MpakTUYECKHUe 3a]ayd,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEJINYNH;

UMETh TpeACTaBlIeHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM yacTu (GyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Konu4yecTBo yacos DIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontposusie | TIpakTaueckue (undposbie)
n/m | TeM MPOrpaMmbl Bcero paGoTHI padoTHI oOpa3oBaTejibHbIE
pecypcsl
1 BBenenue B crepeoMeTpuro 23 1
) B3aumnoe pacnonoxenue 6 |
IPSIMBIX B IPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IBUHOCTB IPSIMBIX U g
IUIOCKOCTEN B IPOCTPAHCTBE
[IepnieH UKy IAPHOCTD
4 HPSIMBIX U IIJIOCKOCTEN B 25
MPOCTPAHCTBE
VYTIuIBl ¥ pacCTOSHUS 16 1
MHOrorpaHHuKu 7 1
Bexkrops! B IpocTpaHcTBE 12
2 [ToBTOpEHME, O606HleHI:Ie u 3 1
CUCTEMAaTH3aLMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB 100 5 0

[10 ITPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThbI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

OcHoBHbIE TIpaBUJIa U300paKEHUS HA
PHICYHKE TJIOCKOCTH, TTapalIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka

01.09.2025

ITonsATHA CTEpEOMETPUHU: TOUKA, IIpsIMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBuiia U300pakeHNs Ha PUCYHKE
IIJIOCKOCTH, MapaUICIIBHBIX TPAMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

03.09.2025

[TonsiTus: nmepecekarouuecs MmIOCKOCTH,
nepeceKarommecs npsimas ¥ miocKocTh;
MOJIyIPOCTPAHCTBO

03.09.2025

[lonsiTuA: nepecekarouecs MIOCKOCTH,
NepeceKaromrecs npsimasi ¥ IIOCKOCTb;
MOJIyIPOCTPAHCTBO

08.09.2025

MHororpaHHuKH, H300paKeHNE
NPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX 00OHEKTOB

10.09.2025

MHororpaHHuKH, H300pakeH1e
HPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00BEKTOB

10.09.2025

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

15.09.2025




CJIICACTBHA U3 HUX

Axcuomsl CTCPCOMETPHUU U IICPBLIC
CIICACTBHUA U3 HUX

17.09.2025

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HuX. CriocoObl 3a1aHus
MPSIMBIX U TIOCKOCTEHN B MPOCTPAHCTBE.
O0603HaueHUs MPSIMBIX U TUIOCKOCTEH

17.09.2025

10

N3o00paxeHune cedyeHnit nupamuibl, Kyoa
Y TIPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 X
p€6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX TJIOCKOCTEH.
PackparmmBaHye moCTPOSHHBIX CEUEHHM
pa3HBIMU [IBETaMHU

22.09.2025

11

N3o0pakeHne ceueHnii mupaMu/ibl, Kyoa
U TIPU3MBI, KOTOPbIE TPOXOISAT Yepe3 X
pEbpa. N3o0paskeHue nepeceyeHus
MOJYYEHHBIX TJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

24.09.2025

12

N300pakeHue ceueHuil nupamupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOSAT YEPE3 UX
pEbpa. N3o0parkeHue nepeceyeHus
MIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMHU

24.09.2025

13

N300paxeHne ceyeHnit mupamMuibl, Kyoa
Y [IPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 UxX
pEbpa. N3o0pakeHue nepeceucHus
IIOJIYYEHHBIX IIJIOCKOCTEM.

29.09.2025




PackpammBanue NoCTPOEHHBIX CEUEHUI
pa3sHBIMU LIBETAMU

14

Merton cneoB 1715 HOCTPOEHUS CEUEHUI

01.10.2025

15

Merton ciaenoB sl TOCTPOCHUSI CEUEHHM.

CBolicTBa epeceyeHuil MPsSIMbIX U
IIJIOCKOCTEN

01.10.2025

16

Mertoa cnefoB Ajisi MOCTPOSHUS CEUYEHUH.

CBolicTBa IEPECEUECHUN NPSMBIX U
IUIOCKOCTEN

06.10.2025

17

[TocTpoenue ceuenuit B mupamuie, Kyoe
o TpéM ToukaM Ha péOpax. Co3gaHue
BBIHOCHBIX YePTESKEH U 3aITUCh II1aroB
MOCTPOCHUS

08.10.2025

18

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha p&bpax. Coznmanue
BBIHOCHBIX qepTeX(eI‘/'I U 3aI1MCh HI1aroB
MIOCTPOCHHS

08.10.2025

19

[TocTpoenue ceueHuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEU U 3aIKCh 11aroB
IIOCTPOEHUS

13.10.2025

20

[Toctpoenue ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEU U 3aIKCh LIaroB
IIOCTPOEHUS

15.10.2025

21

[ToBTOpenue manumeTpun: Teopema o
HPONOPLUOHATBHBIX oTpe3kax. [loqobue
TPEYroJIbHUKOB

15.10.2025




22

IToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B ceUeHHIX Ha
BBIHOCHBIX YepTexax. Mctopust pa3BuTHs
TJIAHUMETPUHU U CTEPEOMETPUH

20.10.2025

23

KountposbHasi padora " AKcHOMBI
crepeomerpun. Ceuenus'"

22.10.2025//

24

B3anmMHoe pacrionoskeHue npsMbIxX B
npoctpancTBe. CKkpemuBaronmecs
npsimele. [Ipu3Haky cKkpemuBaromuxcs
npsameix. [lapamiensHelie npsMsie B
MPOCTPAHCTBE

22.10.2025//

25

Teopema o CylecTBOBaHUU U
€JUHCTBEHHOCTH IIPSIMOM MapaJuIeIbHON
JTAHHOM IPSIMOM, ITPOXOASILEH uepes
TOYKY MPOCTPAHCTBA U HE JIEKALIEH Ha
JTaHHOM mpsiMoil. JlemMa 0 mepeceueHnn
NapaJUIEIbHBIX MPAMBIX IIOCKOCTBIO

05.11.2025

26

ITapamtensHOCTB Tpex npsMbIX. Teopema
0 TPEX MapaJUIeNIbHBIX NPSMBIX. TeopeMa
0 CKPEIIMBAIOIIUXCS IPSIMBIX

05.11.2025

27

ITapauienpHOE IPOEKTUPOBAHHUE.
OcHoBHBIE CBOMCTBA NapaJlJIeIbHOTO
npoekTupoBanus. M300paxeHune pa3HbIX
¢Guryp B napajenbHON NPOEKIUU

10.11.2025

28

[lenTpanbHas OpoeKkus. YTOI ¢
COHAIIPABJIICHHBIMU CTOPOHAMHU. YTOJI
MEKy IIPSAMBIMHU

13.11.2025

29

3amaun Ha NOKAa3aTeILCTBO U
HCCIIe0BaHue, CBA3aHHEIC C

13.11.2025




PAacCIIOIOKEHUEM MIPSAMBIX B IPOCTPAHCTBE

30

[ToHsATHS: MapaIeTbHOCTD MPSIMOMN U
IUIOCKOCTH B NpocTpaHcTe. [Ipu3Hak
HapauIeIbHOCTH MPSIMON U INIOCKOCTH.
CaolicTBa napayuieaIbHOCTU IPSIMON U
IUTIOCKOCTH

17.11.2025

31

['eomeTpryeckue 3a1a4n Ha BBIYUCIICHUE
Y J10Ka3aTeJIbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

19.11.2025

32

ITocTpoeHue ceyeHus, IPOXOASILErO
4yepes JaHHYIO NPAMYIO Ha YEPTEXKE U
[apaJuIeIbHOrO APYyrou npsmoil. Pacuér
OTHOILLIEHUN

19.11.2025

33

HapannenLHa;I IMPOCKIHA, IPUMCHCHUC
AJId TIOCTPOCHUA Ce4YCHMI KY68. 151
napajjiejacnuiicaa. CBoiicTBa
napajjejicnmIcaa u nmpu3Mbl

24.11.2025

34

HapaJ'IJ'ICJ'IBHbIe IIJIOCKOCTH. HpI/ISHaKI/I
NapajuiCJIbHOCTH ABYX IUIOCKOCTEH

26.11.2025

35

Teopema 0 napamuiebHOCTH U
CAUHCTBCHHOCTH ITJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICKAITYIO0 JAaHHOW MIIOCKOCTH U
CJIEJICTBUS U3 Hed

26.11.2025

36

CBolicTBa napauieabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NEPECeUeHUs
IpY IIEPECeUeHUH ABYX MapauleIbHbIX
MJIOCKOCTEH TpeThei

01.12.2025




37

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00
OTpe3Kax MapajuleNbHbIX MPSMBIX,
3aKIIIOYEHHBIX MEX/1y MapauleIbHbIMU
IUIOCKOCTSIMU; O TIepECeUeHUN IPSMOM ¢
JBYMs IapaJIEIbHBIMU TUNIOCKOCTSIMU

03.12.2025

38

[ToBTOpenue: Teopema [Tudaropa na
IUTOCKOCTH

03.12.2025

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

08.12.2025

40

CBoiicTBa KyOa ¥ MPSIMOYTOJIBLHOTO
napajienaenunena

10.12.2025

41

Brruucnenue njuH OTpe3KoB B KyOe u
IPSIMOYTOJIBHOM IapaJuIeIIeIIUIIe/Ie

10.12.2025

42

IlepneHqUKyIAPHOCTD MPSAMOM U
mockocty. [Ipu3nak
NEPIEHAUKYISIPHOCTH IIPSIMOHN U
IUIOCKOCTH

15.12.2025

43

IlepnieHAUKYISAPHOCTD MPSAMOM U
mockocty. [Ipusnak
NEPIEHAUKYISIPHOCTU IIPSIMOHN U
IUIOCKOCTH

17.12.2025

44

Teopema o CyIIECTBOBaHUH U
€MHCTBEHHOCTH NPSAMOM, MPOXOAIIEH
yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHIUKYIJISIPHOM K IIIOCKOCTH

17.12.2025

45

ITnockoctu n NECPINCHANKYJIIPHBIC UM
MMpAMBbIC B MHOT'OI'paHHUKAX

22.12.2025

46

[1nockoCTH U IEpIIEHINKYISPHBIE UM

24.12.2025




MMPAMBIC B MHOI'OI'paHHUKAX

47

[lepnieHauKyIp U HAKJIOHHAS.
[TocTpoeHne neprneHuKyIsgpa u3 TOUKU
Ha MPAMYIO

24.12.2025

48

[TepnieHanKyIAp U HAKIOHHASL.
[TocTpoeHne nepneHIMKyIsApa U3 TOUKU
Ha MPSAMYIO

29.12.2025

49

Teopema o TpEX nepneHANKYISIPAX
(mpsimast 1 oOpaTHast)

12.01.2026

50

Teopema 0 TpEX NEPHEHAUKYIISIPAX
(mpsimast u oOpatHas)

14.01.2026

51

Vron MCKAY CKPCIIHUBAOMIUMHUCA
MpAMbIMHA

14.01.2026

52

[Touck nepreHIUKYISTPHBIX TPSIMBIX C
MTOMOIIBIO TIEPIICHIUKYJISIPHBIX
IUIOCKOCTEH

19.01.2026

53

OpToroHanbHOE IPOEKTUPOBAHNE

21.01.2026

54

[Toctpoenue ceueHuit Kyda, mpU3MBbL,
[IPAaBUJIBHOM NUPAMHUJIBI C TOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU

21.01.2026

55

[TocTpoenue ceueHuit Kyba, MPU3MBI,
MPAaBUJIbHOM MUPaAMUJBI C TOMOIIBIO
OpPTOTOHALHOU MPOEKIINH

26.01.2026

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO I1ocKocTH. [Inockoctu
CUMMETpPHI B MHOTOI'PaHHHUKAX

28.01.2026

57

[Ipu3Hak NeprneHIUKyJIIPHOCTH IPIMOU
U IUIOCKOCTH KaK CIIEACTBUE CUMMETPUU

28.01.2026




58

IIpaBunbHBIE MHOTOTPaHHUKU. Pacuér
pPacCTOSHUM OT TOYKHU A0 INIOCKOCTH

02.02.2026

59

IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSHUN OT TOYKHU JO INIOCKOCTH

04.02.2026

60

CriocoObl OIyCTUTh MEPIEHAUKYIISPHI:
CUMMETpHUS, CABUT TOYKH I10
HapajuleJIbHON NPAMOU

04.02.2026

61

CnBur 1o HenapaJIeIbHOM MPSAMOH,
WU3MEHEHHUE PACCTOSTHUM

09.02.2026

62

KonTposbHas pabora '""B3anmnoe
pacmnoJiokeHue NpsIMbIX U IVI0CKOCTel
B pocTpaHcTie'

11.02.2026

63

[ToBTOpEHME: Yyron MeXAy NpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

11.02.2026

64

[ToBTOpEHUE: YTOJI MEXTY
CKPELMBAIOIIUMHUCS MPSIMBIMH B
IIPOCTPAHCTBE

16.02.2026

65

['eomeTpryeckue METO bl BEIUUCICHHUS
yTiia MeXIy MPsIMbIMU B
MHOTOTpaHHHKaX

18.02.2026

66

JIByrpansbiii yroj. CBOMCTBO JTMHEWHBIX
YIJIOB JBYTPAHHOTO yTja

18.02.2026

67

[IeprieHquKyIsIpHBIE IITIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIISIPHBIX
IJIOCKOCTEN

25.02.2026

68

[Tpu3Hak neprneHAuKyIIpHOCTH

25.02.2026




IJIOCKOCTEN; TeOpeMa O MPsMON
IepeceueHus IByX IIOCKOCTEH
NEePHEHIUKYJIAPHBIX TPEThEH MIIOCKOCTH

69

[TpsMoOyTONBHBIN Mapasuienenunesn; Kyo;
WU3MEPEHMsI, CBOMCTBA MPSIMOYTOJIBHOTO
napajuleJenumne1a

02.03.2026

70

TeopeMa 0 JuaroHaljiu nmpaMoyroJibHOro
napajjejacnuicaa u CICACTBUC U3 Hee

04.03.2026

71

CrepeoMeTpHrueckue U MpUKIIaTHbIC
3aJ]auM, CBS3aHHbBIE CO B3AaUMHBIM
PaCIOJIOKEHUEM MPSAMBIX U MJIOCKOCTH

04.03.2026

72

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napajuiesIbHble INIOCKOCTH B
CTaHJAPTHBIX MHOTOI'PaHHHKaX

11.03.2026

73

[Tapa mapannenpHbIX UIOCKOCTEN HA
CKpCIIMBAIOIINXCA NPAMBIX, PAaCCTOSAHUC
MCXKAY CKPCIIHNBAIOIUMHACA MTPSAMBIMHA B
MPOCTBIX CUTYaIUSIX

11.03.2026

74

PaccrosiHre OT TOUKH J10 TJIOCKOCTH,
paccTosiHuE OT IPSIMOM 10 TUNIOCKOCTH

16.03.2026

75

Brrunciienre pacCTosTHUM MEX Y
CKPEIIMBAIOIIMMHUCS MIPSIMBIMU C
MOMOILbIO IEPIEHAUKYISIPHON
MJIOCKOCTH

18.03.2026

76

TpéxrpanHblil yroy, HEpaBEHCTBA JJIsl
TpexrpanHbix yrioB. Teopema [Tudaropa,
TEOpPEMbl KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yIiia

18.03.2026




DneMeHTHI ChEePUIECKON TeOMETPHH:

77 1 23.03.2026
reo/Ie3N4eCKre JMHUU Ha 3eMiie

-8 KOHTpo.m,Hz:'ﬂ padora "Yribl n 1 25.03.2026//
paccTosIHUSA

79 '(':I/ICTeMaTI/ISaLII/I}I 3HaHUI ) | 25.03.2026//

MHOrorpaHHyK ¥ €ro 3JI€MEHTHI

20 [Tupamuaa. Bunsl nupamua. [IpaBunbsHas | 06.04.2026
nupaMua

31 IIpusma. IIpssmMast ¥ HAKJIOHHAS IPU3MBI. 1 08.04.2026
IIpaBunpHas npuzma

2 [Tpsimoit napannvenennnez[, | 08.04.2026
MPSIMOYTOJIBHBIN Mapaienenumnes, Kyo

23 BEIHYKJ'II)IG MHOTrorpaHHuku. Teopema | 13.04.2026
Ditnepa
Beinykiibie MHOrorpanHuku. Teopema

84 Oitnepa. [IpaBuibHbIC U 1 15.04.2026
MOJTyPAaBUIIbHBIE MHOTOTPAaHHUKHU

85 KonTpoabnas padora 1 15.04.2026
"MHoOrorpaHHuKu"

26 [TonsiTve BeKTOpa Ha IIOCKOCTH U B | 20.04.2026
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 22.04.2026

88 Pa3HocTh BEKTOpPOB 1 22.04.2026

89 [IpaBuno mapasmienenumnena 1 27.04.2026

90 YMHOXEeHHE BEKTOpa Ha YUCIIO0 1 29.04.2026
Pasnoxenne BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIeXkAIlUX B OJHOU 1 29.04.2026

IIJIOCKOCTH




92 CkanspHoe Mmpou3BeieHNe 1 04.05.2026
93 Brruncnenue yriia Mexay BEKTOpaMu B 1 06.05.2026
MIPOCTPAHCTBE
94 [Ipocreiinne 3a7a4u ¢ BEKTOpaMu 1 06.05.2026
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 13.05.2026
96 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1 13.05.2026
97 [IpocrTeitmue 3agaun ¢ BEKTOpaMu 1 18.05.2026
98 HNTorosasi KOHTpoJIbHASA padoTa 1 20.05.2026
99 O06o001eHre u cucTeMaTu3alis 3HaHU 1 20.05.2026
100 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 25.05.2026

OBIIEE KOJIMYECTBO YACOB 110
[TPOI'PAMME

100




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KVIACC
Kon >
IIpoBepsiemble nMpeAMeTHBIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHusi
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHUSAMU: TOUKA, MPsAMasi, TIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPHH W CJEICTBHUS M3 HUX IPH PEHICHUU
’ reOMETPUIECKUX 3a/1a9
73 OnepupoBaTh MOHATHSAMH: TMAapaJJIEIbHOCTh U MEPHEHANKYISIPHOCTH
' HPSAMBIX U IIOCKOCTEH
74 KnaccuduimpoBaTs B3aUMHOE pAaCIOIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
) IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYTPAHHBIA YTrOJ, TpaHH IBYTPAaHHOTO YIIIa,
7.5 pedpo BYrpaHHOrO yria, JUHEHHBINA Yroj JBYyIpaHHOTO yTja, rpaaycHas
Mepa JBYTPaHHOIo yria
76 OnepupoBaTh TOHATUSAMU: MHOTOTPAHHUK, BBIMYKIBIA M HEBBITYKIIBINA
’ MHOTOT'PaHHHK, SJIEMEHTBI MHOTOTPAHHUKA, PABHJILHBIA MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHUpamuaa, MpU3Ma,
) MPSIMOYTOJIBHBIN Mapaienenumnen, Ky0)
KnaccupummpoBarb ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHHS IS
7.8 KJ1acCU(pUKalUuU (BBITYKJIble U HEBBIMYKJIbIE MHOTOTPAaHHUKH, MPaBUIIbHBIE
MHOTOTPaHHUKH, MPSIMbIE U HAKJIOHHBIE IPU3MBI, MTapaljiesIeuIeabl)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSICHATh MPUHIUIIBI IOCTPOSHUSI CEYEHU MHOTOIPAaHHUKOB, UCIOJB3YS
' METO/I CIE0B
CTpouTh ce4YeHHsST MHOTOTPAHHHKOB METOJOM CIJIEJIOB, BBINOJHATH
7.11 (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Yy
Pemate 3amaun Ha HaXOXXICHHE T€OMETPUYECKHUX BEJIWYHMH MO 00pa3lam
WIA QITOPUTMaM, TPHUMEHSS HW3BECTHBIC AHATUTUYECKHE METOABI TIPU
7.12 peIIeHNH  CTaHJAPTHBIX MaTeMaTHYeCKWX 3a7ad Ha  BBIYHCIICHHE
pacCTOSIHUNA MEXAy IBYMS TOYKAMH, OT TOYKH IO TPSIMOM, OT TOYKHIO
TUIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMU
Pemate 3amaun Ha HaXOXKICHHE T€OMETPUYECKHUX BEJIWYHMH MO 00pas3iam
713 WIA QITOPUTMaM, TPHUMEHSS HW3BECTHBIC AHATUTUYECKHE METOABI TpU

pELIEHNN CTAaHJAPTHBIX MATEMATHMYECKUX 3aJa4 Ha BBIYMCIICHUE YTJIOB
MEXIY CKPEIIMBAIOIUMUCA MNPAMBIMH, MEXKIY NPSIMOM M IUIOCKOCTBIO,




MCXKAY MIIOCKOCTAMU, IBYI'PDAHHBIX YIJIOB

7.14

Borancnars 00bEMBI U MIJIOIIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3MA,
nupamMpia) ¢ NpUMEHEHHEeM (OpMyJl, BBIYUCIATH COOTHOIICHUS MEXIY
TUTOINAASIMUA TTOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX MHOTOIPaHHUKOB

7.15

OHepI/IPOBaTL MNOHATHAMMA: CHMMCTpUSA B IIPOCTPAHCTBEC, HLCHTP, OCb H
IJIOCKOCTb CUMMETPUHU, HEHTP, OCh U IIIIOCKOCTh CUMMCTPUU (I)I/Il"ypbl

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHOOPMALUIO O
IIPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (uUrypax, IMpeACTaBICHHYI0 Ha
YepTekKax U pUCYHKax

7.17

[TpumensaTh reomeTpuueckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONATalIuX HECKOIbKO IIAaroB pELIEHUs, €CJIH YCJIOBHS
NPUMEHEHHUS 3aJ1aHbl B IBHOU opMme

7.18

HpI/IMeHHTB HpOCTCﬁMHC nporpaMmMHbIC CpCACTBA U  JJICKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTEMBbI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a1a1

7.19

[TpuBoaUTH HpUMeEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHl B MpUpOJE U
JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IprMeHATh MOJIyYEHHBIE 3HAHWA HA NMPAKTHKE: aHAJIU3UPOBAaTh PEajbHbIC
CUTyallMM ¥ NIPUMEHSITh U3YUYCHHBIC MOHATHUS B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTHU4ecKu CHOpPMYJIUPOBAHHON MPOOJIEMBI, MOIECTUPOBATh PEATbHBIC
CUTyallUM Ha A3bIKE T'€OMETPUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN U TEopeM, ammapaTa anreOpsl,
pemarb  MPAaKTUYECKUE  3aJaud,  CBA3AHHBIE C  HAxXO0XKICHUEM
T€OMETPUUYECKUX BEJINYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
7

HpOBepHeMblﬁ IJIEMEHT COACPKaAHUSA

I'eomerpus

7.1

OCHOBHBIE TIOHSTHS CTEPEOMETPUH. TOdYKa, MpsMas, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 06 akCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CJE/ICTBUS U3 HUX

7.2

B3anMHOE pacrionokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAOLINECS, [TapalIeIbHbIE
N CKpCIIMBAIOIIMECA  IMPSAMBIC. HapaJ'IJ'IGJ'II)HOCTI) MIpsAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE: NapaJIeibHblE NPSMbIE B IMPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSAMBIX, NapaJUICIbBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIpPABICHHBIMU
CTOpPOHAaMH, YIrojl MEXIy HpsMbIMU B IpocTpaHcTBe. [lapanmnenbHOCTh TUIOCKOCTEM:
MapajulesibHbIE IUJIOCKOCTH, CBOMCTBA MapajUIeNIbHBIX IIOCKocTe. IIpocreinmme
MPOCTPAHCTBEHHbIE (UTYpPHl Ha IJIOCKOCTH: TEeTpadap, KyO, mapauielnenunen,
MMOCTPOEHUE CEUCHUI

7.3

[lepnieHAUKYISIPHOCTh MPSAMOM U IUIOCKOCTH: MEPHEHAMKYJSpHbIE NpsSIMble B
MPOCTPAHCTBE, MPSIMbIE MapajuieJbHble U MEePIEeHINKYISAPHbIE K MIOCKOCTH, MPHU3HAK
NEePHEHANKYISIPHOCTU NPSAMOW M IMJIOCKOCTH, TEOpEMa O MPSIMOM MEepHEeHIUKYIIPHOU
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YOI MEXy NPSIMOU U MJIOCKOCTHIO, IBYTPaHHBIN
yIOJjl, JUHENHBIN yrojl IBYIpaHHOro yria. [IeprneHIuKysp U HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TUIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IJIOCKOCTh. [lepreH MKy IsIpHOCTh IJIOCKOCTEN: MPHU3HAK MEPIEHIUKYISPHOCTH IBYX
mockocteil. Teopema o TpEX nepneHIuKyIsIpax

7.4

[lonsiTiE MHOrorpaHHMKa, OCHOBHBIE DJJIEMEHTbl MHOIOI'DAHHUKA, BBIIYKJIbIE H
HEBBIMYKJIbIE MHOIOIDAaHHUKH, pa3BEPTKAa MHororpaHHuka. llpusma: n-yrospHas
npusMa, TpaHd M OCHOBAHHUS NPU3MBI, NpsiMas M HAKJIOHHAas INpU3Mbl, OOKOBas u
MOJIHAs IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsiMOyroiabHbIN Mapajiesenumnes] u
ero cpoiictBa. [lupamuna: n-yronbHas nmupamuja, TpaHM U OCHOBAaHUE MHUPAMUJIBI,
O00oKOBasi M NOJHAs MOBEPXHOCTb NMUPAMUJbI, NPaBUIbHAs U yCEU€HHas MUPaMUAA.
OnemMeHTsl Npu3Mbl M nupaMmuibl. [IpaBuiIbHBIE MHOTOTpaHHUKHU: IIOHATHE
IIPABWJIBHOTO MHOIOIPDAaHHMKA, IIpaBWIbHAs IMpU3Ma M [paBWiIbHAs NHpPaMUAA,
npaBUiIbHAs TPEYrojibHAs MUpaMHJa U MPaBUIIbHBINA TeTpasp, KyO. IlpeacraBienue o
IPAaBWIBHBIX MHOTOIPAaHHUKAax: OKTaj’Ap, MAOAEKa’aAp U ukocayapyrue CeueHus
PU3MBI U TUPaMUIbI

7.5

CI/IMMCTpI/IH B IIPOCTPAaHCTBC. CUMMCTPHUA OTHOCUTCIbHO TOYKH, HpHMOﬁ, IIJIIOCKOCTH.
OIEMEHTHI CUMMCTPUHN B nupamMuzax, MapajiejicnmIic 1ax, IMMPaBUJIBHBIX
MHOTI'OIrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOW MOBEPXHOCTH M IOJTHOU MOBEPXHOCTH MPSMOMN MPU3MBI, TUIOIIA b OCHOBAHHH,




TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM Mpu3MbL. [1mo1mans 60K0BOI MOBEPXHOCTH U
MOBEPXHOCTH TMPABHJIBHON MUPAaMUIBI, TeopeMa O IUIONIa[U yCEYEHHON MHpPaMHUIBL.
[Tonsitue 06 06béMe. OOBEM TUPaAMUIBI, TPU3MBI

7.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKIY TUIOIMIAIIMU TTOBEPXHOCTEH,
00BéMaMu TIOTOOHBIX TET




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

Kon IIposepsiemble TPpeOOBaHUS K NIPEAMETHBIM pPe3yJbTAaTaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTeJIbHOI MPOrpaMMbl CpeJHero o01ero
TpeOoBaHuUs o0pa3oBaHusi

Brnanenne MeTomamMu 0Ka3aTeNbCTB, AITOPUTMAMU pEIICHHS 3a/ad;
yMeHue (OpMyJIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEICICHHE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, MpPU3HAK, JO0KA3aTeIbCTBO,
PaBHOCWIbHBIE (POPMYIMPOBKH; NPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ ¥ TPOTHBOMOJIOXHOE YTBEP)KACHHUE, NMPHUBOAUTH NPUMEPH U
KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKILUU;
IPOBOANTH J0Ka3aTeIbHbIE PACCYKICHHS ITPH PEIICHUH 337134, OLICHUBATh
1 JOTMYECKYI0  TPaBWIBHOCTh  PACCYXIEHHH; yMEHHE OIepHpOBATH
MOHSATHAMHU: MHOXKECTBO, TTOJAMHOXXECTBO, OIEPAIlMd HAaJ MHOXXECTBAMH;
YMEHHE UCMOJb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar — Juis
OITMCAHUs PEATBbHBIX MPOIECCOB M SBJICHUH M MPU PEIICHHUU 3a]ad, B TOM
qHcie U3 IPYruX y4eOHBIX MPEIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBsA3HBIN Tpad, AepeBo, MUKI, Tpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh
U OINHUCHIBATH Tpadbl Pa3IMYHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadbl Mpu

PEIICHUHU 3aJa4

YMeHne omnepupoBaTh MOHATHUSMH: HATypaJIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETEHb C MENbIM MOKa3aTeeM, KOPeHb HATYpallbHOW CTENEHH, CTETICHD C
palMoHAIBHBIM TTOKA3aTeJIeM, CTETNICHb C JCUCTBUTEIBHBIM IOKA3aTelIeM,
ngorapuM YuCIa, CHHYC, KOCHMHYC M TAaHTE€HC IPOU3BOJBHOIO YHUCIA,
OCTaTOK 110 MOJYJII0, PAIMOHAIBHOE YHCIIO, WPPAIMOHAIBLHOE YHCIIO,
MHOJKECTBAa HATypajbHBIX, IENbIX, PAIMOHANBHBIX, JEHCTBUTEIBHBIX
2 YHUCeN; yMEHUE UCTIOIh30BaTh MIPU3HAKH JEITMMOCTH, HAMMEHBITHI OOTIIHiA
JeNuTeNh W HauMeHblee oOlmee KpaTHOe, anroputMm EBkiauaa mpu
pelieHuu 3a7a4; 3HAKOMCTBO C PAa3IMYHBIMUA TO3WUIIMOHHBIMU CHCTEMaMH
CUMCIICHUS; YMEHUE BHITIOTHATH BRIUMCIICHUE 3HAUYEHUH 1 peoOpa3oBaHus
BBIpQXCHUI CO CTENEHSMU W Jorapudmamu, MnpeoOpa3oBaHus APOOHO-
palMoOHAJbHBIX  BBIPAKEHUW; yMEHHE  ONEpPUPOBATH  MOHATHUIMH:

IOCIC10BATCIIbHOCTD, apI/I(l)MeTI/I‘IeCKaSI nmporpeccusda, TreoMETpUICCKasi




nporpeccusi, OECKOHEYHO YOBIBAIOIIasi TEOMETPUYECKas MPOTPECCHs;
YMEHHUE 3a/aBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C [OMOUIBIO
PEKYpPPEHTHBIX (HOPMYJI; YMEHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amuCH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
MPOU3BOJUTH apu(PMETHUECKHE JEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMM:  MaTpuia 2x2 u  3%3, onpenenuTenb  MaTPHILHI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBarh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeJbHbIE, CTENEHHBIE, JOTapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHs M HEPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBaTh
MOHATHSIMHU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHME, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, DPABHOCHUIBHOCTH
YPABHEHUHN, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHHS,
HEPABCHCTBA M CHCTEMBl C IOMOLIBIO PAa3IMYHBIX NPUEMOB; pEIIATh
YPABHEHUs, HEPABEHCTBA M CHUCTEMBl C IApaMeTpOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul PELIECHUS MaTeMaTHYECKHX

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

YMeHue omnepupoBaTh THOHATHSAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCTD (PYHKIIUHM, OTPAaHHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
(GYyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(yHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIIHS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
(bU3UYEeCKUd CMBICI TPOW3BOJHOM, TEPBOOOpa3Has, OINPeACIEHHBIN
WHTETpAN, YMEHHE HAaxXOMUTh ACUMNOTOTHI Tpaduka (QYHKIHH, YMEHUE
BBIUUCIIATH  MPOW3BOAHBIC CYMMBI, TPOWU3BEICHHS, YacTHOTO U
KOMITO3UIIMU (DyHKIUN, HAXOIUTh YPAaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMY; YMEHHE HaXOIUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIIONb30BaTh MPOU3BOIHYIO Ul UCCIEAOBaHHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAWMEHBINNE 3HA4YCHUs (YHKIUH; CTPOHTH
rpaduKd MHOTOWJICHOB C HCIIOJIb30BAaHHEM armapaTa MaTeMaTH4ecKoro
aHalM3a; NPUMEHSTh TPOU3BOAHYIO JUIA HAXOXKICHHUS HAWITYYIIETO
pelieHusl B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-SKOHOMHUYECKUX U

(bU3MYEeCKUX 3a/1avax; HaXxOAUTh IUIOMAAN U 00BEMBI (UTYP C MTOMOIIBIO




HHTCrpaia;, MNpUuBOAWTL HNPUMEPbBI MATEMATUUYCCKOrO MOJACIIMPOBAHUA C

NOMOILBIO AU epeHInanbHbIX YpaBHEHU I

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKIUH, oOpaTHast GyHKIHUSA,
KOMMO3UIUsST (PyHKIUH, NuHEHHAas (GYHKOWSA, KBaapaTudHas (QYHKIHSA,
pauMoHanbHast (QYHKLUSA, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIHH, TOKa3aTeNbHas M
norapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TpapuKd H3YUYCHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  GyHKIHUH,
UCIOJIb30BaTh TPaQUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnH 3a7ad W3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1a4 U3 peabHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMUY;
WCTIOJIb30BaTh CBOWCTBA M TpapuKu (YHKUUH JUIS PEeIICHHUS ypaBHEHHIA,
HEpaBEHCTB M 3aJad ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJa4d pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33a4d W3 OOJACTH YMPABJICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATH BBIPAKECHMS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbI TIO YCJIOBUIO 3aJlay, HMCCJIENIOBATh MOJYyYEHHOE pelIeHUuEe |
OLICHHMBATh TMPaBIONOJAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $S3bIKE MAaTEMATHKH; COCTaBIIATh BBIPAXKCHMUS,
ypaBHEHHs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE  MOJENIM C  HUCIOJIb30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOTYUYEHHBINH pe3yIbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIllee U HAMMEHBIIIee 3HAYCHUs, pa3Max, TUCIEPCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nHpOpMaIKIo, MPEJCTaBICHHYI0 B TabJHIax, HAa AUarpammax, rpagukax,
OTPaKaIOIIYI0 CBOWCTBA pealbHBIX MPOIECCOB U SBJIEHUIL; MPEICTaBIATh
uHbOpMALMIO C TOMOUIbIO TabMuI] M JAMarpaMM; HCCIEJOBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJE C MPUMEHEHHEM TIpauuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)uyecku UccieoBaTh COBMECTHBIE

HaOJIIOJICHUS C TIOMOIIBIO TMarpaMM PacCeUBaHUS U JUHEHHOM perpeccuu

YMeHne omnepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4ailHOE

CO6BITI/IG, BEPOATHOCTDH CJ'Iy‘-I&ﬁHOFO CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUyecKuX METOJIOB; NPHUMEHSThH
(bopMyJBl CIOXKEHUS U YMHOXEHHUS BEpOSATHOCTEH, (GopMyiy MHOIHOMH
BEpOSITHOCTH, (opMyny bepHynnu, koMOuHatopHble GakThl U (HOpMYIIbL;
OLICHUBATh BEPOSITHOCTU peallbHbIX COOBITHI; YMEHHE OIepUpOBaTh
MOHATUSIMM:  CIy4ailHasi BEJIWYMHA, paCIpelle]ieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHUE, JUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
CllydailHOM  BeNIMYUHBL, (YHKUMU paclpeieieHuss W IUIOTHOCTH
PaBHOMEPHOI0, [TOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacHpeeICHUN; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YHCEJ, METOJIbl BHIOOPOYHBIX
UCCIIEIOBAaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIEHUS 3aKOHA
OONBIIMX 4YHCET B TMPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUAX; yMEHHUE
ONEpUpPOBATh MOHATUSIMU: COYETAHUE, MEPECTAHOBKA, YHCJIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HpIOTOHa;  yMeHHWE  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PEIICHUS 3a]a4; OICHUBAThH
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH ITOITYUYEHHBIN pE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA yTIJIa, INIOCKUNA YTOJl, IBYTPaHHBINA
yToJ, TpEXTPaHHBIA YToJl, CKPEIIUBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
NEePIEHAUKYISIPHOCTh MPSAMBIX U IIOCKOCTEHM, Yrojd MEXAy HIpsIMBbIMH,
Yroia MEXAy TMpsSMONM U IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXAY HpPsIMbIMH,
paccTosiHue MEXJy IUIOCKOCTSMU; YMEHHE HCIOJIb30BAaTh MPHU PEIICHUU
3a/a4 M3yuyeHHbIe (PAKThl U TEOPEMbl IIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIETO MHpPA; CTPOUTh MaTEMaTHYCCKHE
MOJEJIM C IOMOIIBKD TE€OMETPUYECKHUX TMOHIATHI M BEJIMYMH, pEIIaTh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUAMHU: IUIOIAAbL (GUIyphl, 00BEM QUrypHI,
MHOTOTPAaHHHK, MPAaBWIBHBI MHOTOTPAaHHHMK, CEYCHHE MHOTOTPAHHHKA,
Ky0, napamjenenunen, npusMa, OUpamuaa, QGurypa U MOBEPXHOCTH
BpalleHUs, IWIMHAP, KOHyc, map, cdepa, mromans chepsl, MIOMAab
MOBEPXHOCTU MNHUPAMUbI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
IPSMOYTOJIBHOTO MMapajUieienunea, HNHUPaMUAIbI, PU3MBI, WIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca U IMIMHIPA,

nmapaiji€JbHbICE OCH HWJIWM OCHOBAHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTD,




Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTHU
BpAIlEHUsI, UX CEUYEHHUsI, B TOM YHUCIIE C IIOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynupoBaTh ONpEENICHUsI U3y4YaeMbIX (UTYp, BBIIBUTaTh FUIIOTE3bI O
CBOWCTBaX M IpH3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE NPOBOJUTH KJIacCUPUKauuioo (GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMbIE JIOTOJHUTENIbHBIE

MOCTPOEHUS
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YMeHHe  onepupoBaTh HMOHATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuiebHbId TEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue Moa00Ms, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYphl, B TOM 4YHCIIC B HPHUPOIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJIb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a[ad; HaXOJWUTh TCOMETPUYECKUE BEIMUYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) TIPU PEUICHUU 3ajad U3 JAPYTHX YYCOHBIX MPEJIMETOB U
U3 PeaNTbHOW JKU3HH; YMCHHUE BBIYHCIIATH TEOMETPHUUECKHE BEITUYHMHBI
(mHa, yroiy, mIOMmAnb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCHOIB3YS
U3y4YeHHbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMAIb MOBEPXHOCTH
MUpaMUbI, PU3MBI, KOHYyCa, MWIMHIPA, IUIOMAab cdepbl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapajuie/ienuiea, MUPaMHIbl, TPU3MbI, HIHHIPA,

KOHYCa, I1apa; yMEHHE HAXOIUTh OTHOIIEHHE 00bEMOB IOAOOHBIX puUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMa KOOpAMHAT,
BEKTOpP, KOOpPAMHATBI TOYKH, KOOPIHMHATHI BEKTOpAa, CymMMa BEKTOPOB,
MIPOU3BEJCHNE BEKTOpa Ha YMHCIO, pa3joKEeHHEe BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NPOU3BEIAECHHUE, YIOJd MEXAY
BEKTOPAaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ

JUIS peIlieHus] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX Y4eOHBIX MPEIMETOB
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YMeHne BeIOMpaTh MOAXOMAIIANA METOJT IJIsl PEIIeHUs 3a]]a49H; TOHUMaHNe
3HAYUMOCTH MATEMATHKU B M3yYEHHWH NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHHI; YMEHHWE pacrno3HaBaTh IPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOIUTH NPUMEPHI MATEMATUUECKUX

OTKPBITUHA POCCUMCKON M MUPOBOM MaT€MaTHYECKOW HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypasbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
12 Pammonaneupie  ymcima. OOBIKHOBEHHBIE U JACCATUYHBIC JpOOH, TPOIEHTHI,
. 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalbHOHW cTerneHu. JelcTBUS ¢ apupMeTHIeCKUMU
. KOPHSIMM HaTypajbHON CTENIEHU
1.4 Crenens ¢ 1enpiM nokasareneM. CTeNeHb ¢ pallMOHaNIbHBIM NoKa3aTesieM. CBOMCTBa
. CTEIICHU
L5 CuHyCc, KOCMHYC M TaHI€HC 4MCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapugm umcna. JlecsTuuHble U HATypallbHbIE JOrapu(Mbl
HeiicTBuTtenpHble  uyucia. ApudpMeTHdyecKHe onepauud C  JIeHCTBUTENbHBIMU
1.7 yrciaamu. [IpuOarkéHHble BEIYUCIIECHNS, IPaBUIa OKPYIJICHHS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYMCIECHUM
1.8 [TpeoOpa3oBaHue BbIpaX)eHHM
1.9 KommuiekcHeie uncna
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-paliMOHAIbHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS
2.5 Llenble u 1pOOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOorapuhMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuieckre HepaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuia cuctembl JIMHEHHBIX ypaBHEeHUH. OnpeaennTesnb MaTpUILIbl
3 QOyHKIUHN U TpapUKU




OyHKIMs, cnocoObl 3ananus QyHkuuu. ['padux (ynkuuu. B3zaumuo oOparHble

> ¢ynkuuu. YétHsie n Heu€THbIe QyHKIMU. [leproanueckue GyHKIIHI
OOnactp ompeneneHuss M MHOXKECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumyMbl 1 MHUHUMYMBI QyHKUuu. HaunGomnbiiee M HauMeHblee 3HAYCHHE
(YHKLIMU HAa IPOMEXKYTKE
313 CrenenHass (QyHKUMS C HaTypaJbHbIM M LeJbIM IokaszaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS 7-0i CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQUKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U IrpaduKu
16 Touku paspeiBa. AcuMnTorsl rpadukoB (yHkumii. CBoiicTBa  (QyHKUHH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CLIOCOOBI 33aHUSI TOCJIEIOBATEIBHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTtuieckoro aHaiamusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 21eMEHTAPHBIX (YHKIMNA
[IpumeHeHnne mnpPoOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauboJblIero ¥ HaMMEHBIIEro 3HaueHus: (QyHKIHMU Ha
OTpe3Ke
43 [TepBoobpaznas. UuTerpan
5 MHOXecCTBa U JIOTUKa
5.1 MHoOXecTBO, orepaiuu HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 KomOunartopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaILEHUS
7.5 Koopannatsl u BEKTOpBI
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