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IMNOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust siBnsieTcsi OgHUM K3 0a30BbIX KYpPCOB Ha YPOBHE CPEIHETrO
oO1ero oOpa3oBaHus, TaK Kak 00€CIeUYnBaeT BOZMOXHOCTh N3YUYEHUS TUCIUILIAH
€CTECTBCHHO-HAYYHOM HAIIPABJICHHOCTH M IIPEIMETOB T'yMaHMTApHOI'O ILIMKJIA.
[Tockonbky  jJorMyYeckoe  MbIUICHHE,  GopMUpyeMOoe  TIpU  U3YYCHUH
00yYaroIMMUCS TMOHIATUIHBIX OCHOB I'€OMETPHUU, MPHU J0KA3aTEIbCTBE TEOPEM U
MIOCTPOCHHUM LIENOYKH JOTHYECKUX YTBEPXKACHUU MPU PELIEHUH F€OMETPUUYECKUX
3a7a4, YMEHUE BBIIBUIaTh M OINPOBEPTaTh THUIOTE3bl HEIOCPEICTBEHHO
VCIIOJIB3YIOTCSL IPU PELICHUU 337a4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YACTHOCTH
bu3nyuecKux 3aaay.

[enb ocBOeHUs mporpaMmbl yueOHOro kypca «I'eomeTpusi» Ha yriyOn€éHHOM
YpPOBHE — pa3BUTHE WHIUBUAYAIbHBIX CIOCOOHOCTEH O0OydYaromuxcs Mpu
W3YUYEHUH T€OMETPUH, KaK COCTABJISAIONICH IpeaMeTHON obiactu «MaTtemaTuka u
uHpopmaThKa»  4Yepe3  obecredeHWe  BO3MOXKHOCTH  NpUOOpeTeHus U
UCIIOJIb30BaHUsl 0Oojiee TNyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu@UIHBIX TEOMETPUHU, B HEOOXOAMMBIX JIJIS YCTEITHOTO TPO(EeCCHOHATEHOTO
00pa3oBaHMsl, CBI3aHHOTO C UCITOJIb30BAHUEM MAaTEMAaTUKH.

[IpuopureTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YTriayOJEHHOM YpOBHE,
PaCHIUPSIONIMMU U YCUIUBAIOIUMU Kypc 0a30BOTO YPOBHS, SIBJISTFOTCS:

pacliMpeHre NPEeACTaBICHUS O TEOMETPUM KaK YaCTU MUPOBOW KYJIbTYpPhI U
(dbopMHupOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAFOIITIM MUPOM;

dbopMupoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEUIINX MaTEMAaTUYECKUX MOJEIAX, IMO3BOJSIOLIMX OIMCHIBATH U M3Yy4aTb
pa3HbIE SIBJICHUS OKPYIKAIOIIETO MUPa, 3HAHUE MTOHATUHHOIO anmnapara 1no pasaeny
«CrepeoMeTpusy y4eOHOT0 Kypca FeOMETPUH;

dbopMupoBaHre ~ yMEHHS  BIAJETh OCHOBHBIMU  TOHSATHUSIMH 0
POCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMHU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMyn ¥ yMeHHE UX NPUMEHSTh, YMEHHs JIOKa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapTHBIE CIIOCOOBI pElIeHUs 3a]1aY;

dbopMHupOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKAX, MOJACISAX U B PEATHHOM
MHUpPE MHOTOTPAHHUKM M TeEJIa BpALICHUs,, KOHCTPYHUPOBATH T'€OMETPUUYECKHUE
MO/IEIIN;

dbopMupoBaHrUe MOHUMAHUS BO3MOXHOCTH aKCHOMATHYECKOI'O0 IMOCTPOCHUS
MaTeMaTUYeCKUX TEOpuil, (pOopMHUpOBaHUE MMOHUMAHUS POJIU AKCUMOMATHUKHU MpHU
MIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHrE yMEHUS BIAJACTh METOJAMHU JOKA3aTeNbCTB U aJTOPUTMOB
pEeLICHUs], YMEHHUSI UX IPUMEHATH, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYXKICHUS B
XOJIE€ PEUICHUS] CTEPEOMETPUUYECKUX 3a7ad U 3a7a4 C MIPAKTUUECKUM COAEPKAHUEM,
dbopMupoBaHUe TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKAa3aTeIbCTB  MpHU



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

pa3BUTHE M COBEPILICHCTBOBAHME MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCJIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIUIEHUS, HHTEpPECa K U3YyUEHUIO TEOMETPUU;

dbopmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T'€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U IPU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, HWCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIBbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 kmaccax sBistores: «lIpsmble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BeKkToppl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HNOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIiIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHHUAM Y4EOHOro Kypca, a
dopMupoBaHHE JIOTHYECKMX YMEHHH  pacrpeaenseTcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U 1O TojgaM oOyuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON paboueit
IpPOrpaMMbl, pacHpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHpPOBAHO TaKUM
00pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yJaroImuecs
oOpamaiuchb HEOAHOKPAaTHO. OTO TO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH NOHATHUAMH U HaBbIKAMH MOCJIEIOBATENIBHO U MOCTYIATENBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0Yy4YarOIMUXCs, PACIIUpsAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk 3y4eHHIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE I1O3BOJISIET:

co3gath  ycioBud ans  auddepeHuManvii  oOy4eHHs, OCTPOCHUS
UHAUBUIYAIbHBIX  00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPUHN KaK COCTABIISIIONICH yueOHOoro mpenamera «MaTteMaTHkay;

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynmymien mnpodeccun, obOecreunBas MPEEMCTBEHHOCTb MEXKIY
001muM 1 npodeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «I'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 daca: B 10 kimacce — 102 ygaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 yaca B HEZeN).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npocTpancTBO. lloHATHEe 00 aKCcMOMaTHYECKOM TIOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpeCEKaroluecs,
napajulelibHble W CKpeluBaromuecss npsmble. [IpU3HaKuM CKpemMBarOIIUXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U ITIOCKOCTEN B MMPOCTPAHCTBE: NapaJuICIbHbIE
IIPSAMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIETBHOCTD IIPAMON
U 1iockocTH. [lapannenbHoe M LEHTpaJbHOE MPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesibHONM MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NPSMBIMU B IIPOCTPAaHCTBE. [lapayienbHOCTh MIIOCKOCTEN: NapajuleIbHbIE
IJIOCKOCTH, CBOICTBA MapajuIeabHbIX IJIOCKOCTEM. [Ipocreimue
OPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlp, NapauleJenumnen,
MOCTPOECHUE CEUCHUN.

[leprieHIMKYISAPHOCTH NPSIMOM M IJIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M INIOCKOCTH, TeOpeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE
OT HOpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYNAPHOCTh  IJIOCKOCTEW: NPU3HAK  IEPHEHAMKYJSIPHOCTH — ABYX
IJI0CKOCTEN. Teopema 0 TpEX NMEePIEeHIUKYIIApaX.

VYriael B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB M CHUHYCOB JJIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapsl MHOrOrpaHHukoB, pa3BEpTka MHOrorpanHuka. [Ipmsma: n-yrospHas
npu3Ma, npsmas 1 HaKJIOHHas IpU3Mbl, OOKOBasl U MOJHAs MOBEPXHOCTh IPU3MBI.
[Tapayutenenumien, OpPsAMOYIOJBHBIA — NApajuleseNUNe]] U  €ro  CBOMCTBA.
Kparuyaiimme mnyTH Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas Tteopema Iludaropa. Ilupammupa: n-yroiapHas mnHpaMuja,
npaBwibHas W ycedy€HHass mnupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHei
IIPaBWJIBHOW nupamuzbl. lIpaBuibHbBIE MHOTOIpaHHUKM: IIPaBUJIbHAS IIpU3Ma U



IIpaBWIbHASL [HUpPAMUJA, [PABUJIbBHAS TPEYrojbHAs MNHUPAMUA W IPaBUIbHBIN
TeTpadsip, KyO0. IlpencraBmeHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
JOECKAdIP U UKOCADIP.

BriunciieHre 31€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUAroHalid, YTJIbL
[Tnomans OOKOBOW TMOBEPXHOCTH U TOJHOW TOBEPXHOCTH TMPSMOUN MPU3MBI,
IIONIAJh OCHOBaHMM, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSIMON TPHU3MBIL.
[Imomanr OOKOBOW TMMOBEPXHOCTU W TOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopeMa O IIIOIIAAN YCEYEHHOW MUPaMHU/IBI.

CumMeTpus B TOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU  MNPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBHWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajieliennuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CHUMMETpPUS NPaBUIbHON
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[TonsTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBAa YMHOKEHUSI BEKTOpPA HA YHUCIIO.
[IonsTre koMIUIaHapHbIE BEKTOPHI. [IpM3HAaK KOMIIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapannenenunena. Teopema O pa3loKEeHUHM BEKTOpa MO TPEM
HEKOMIUIAHapHbIM  BekTopam. IIpsiMoyrosibHas  cucrema  KOOpJMHAT B
npoctpancTBe. Koopnunatel BekTtopa. CBA3b MEXIAYy KOOPAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTOI MeXIy BekTopamu. CkanspHOe MpPOU3BEIACHUE
BEKTOPOB.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEFHOI'O KYPCA «'EOMETPUSI» (YTJTYBJIEHHBIN
YPOBEHbDB) HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kaanckoe BOCIIUTAHKE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOW MO3UITMN 00YYAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA POCCHUHCKOTO
oO1ecTBa, MpeJCTaBICHUE 0 MaTEeMAaTUYECKNX OCHOBaxX (DYHKIITMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SIBIECHUH, MPOIEAYD
rpaXxJaHCKOro oO1iecTBa (BbIOOPHI, OMPOCHI U JIPYroe), YMEHHE B3aUMOJIEHCTBOBATH C COLIMAIILHBIMU MHCTUTYTaMU B
COOTBETCTBHHM C UX PYHKIMSIMU U Ha3HAUCHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKON UACHTUYHOCTH, YBAKCHUS K MPOILIOMY U HACTOSIIIEMY POCCUUCKON
MaTeMaTUKH, LIEHHOCTHOE OTHOLICHHE K [OCTHKECHHSIM POCCUUCKUX MATEMATUKOB M POCCHICKONW MaTeMaTU4YeCKOM
IIKOJIbI, UCTIOb30BAHUE ATUX JOCTHXKEHUHN B IPYTUX HAayKaX, TEXHOJIOTUAX, C(hepax SKOHOMUKHU;

3) 1YXOBHO-HPABCTBECHHOE BOCIIMTAHHE:

OCO3HAHHWE JTYXOBHBIX IIEHHOCTEW POCCHUICKOTO Hapona, chOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO
IIOBEJICHUSI, CBSI3aHHOTI'O C IPAKTUYECKUM ITPUMEHECHUEM JIOCTHKEHUM HAyKH WU JECATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMUBOTO OYAYIIEro;

4) acTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYash SCTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEHW, OOBEKTOB, 3ajaad,
pELICHUH, PACCYKICHUM, BOCHPUUMUYHUBOCTD K MATEMATHYECKUM aCEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pusnyeckoe BocnuTaHME:

c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHITh MaTeMaTHYEeCKUE 3HAHUS B MHTEpecax 3J0pOBOro M Oe3zomacHoro odpasa
JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0pPOBbIO (3I0pOBOE MHUTaHUE, COAJAHCUPOBAHHBIM PEXUM 3aHITUU U
OT/AbIXa, peryjsipHas (Qu3nueckas aKTUBHOCTh), (U3UYECKOE COBEPIICHCTBOBAHUE TMPU 3aHATUSX CHOPTUBHO-
03JI0POBUTEIILHOU AEATEIBHOCTHIO;

6) TpynoBoe BocniMTaHMe:



FOTOBHOCTh K TPYyAy, OCO3HAHHME IIEHHOCTH TPYIOJIOOHS, HWHTEpeC K pa3nu4HbIM cdepaM IpodecCHOHATbHOU
NESATeIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM M €€ NPWIOKCHHSIMU, YMEHHME COBEpIIaTh OCO3HAHHBIA BBIOOp OyyIiei
npodeccu U peagu30BbIBaTh COOCTBEHHBIC KWU3HEHHBIC IUJIaHBI, TOTOBHOCTh U CHOCOOHOCTH K MaTEMaTHUYECKOMY
00pa3oBaHUI0 M CaMOOOpPa30BAHUIO HA MPOTSHKEHUU BCEHM JKU3HM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKUX 3a7a4 MaTeMaTUUYE€CKOW HAIIPaBJICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh IKOJOTUUECKON KYJIbTYphl, IOHUMAHWUE BIIMUSHUS COIHMATBHO-DKOHOMHUYECKUX MPOIIECCOB Ha
COCTOSIHUE TIPUPOJIHOM U COIMATILHOM Cpe/ibl, 0CO3HAHUE TII00AIbHOTO XapaKTepa SKOJIOTHYECKUX MPoOieM, OpUEHTALIUS
Ha MTPUMEHEHNE MaTeMAaTUUECKUX 3HAHUH TSI peIIeHUs 3a7a9 B 00JaCTH OKPYIKAIOIIEH CPEeIbl, INTAHUPOBAHUE TTOCTYIIKOB
Y OILICHKU MX BO3MOKHBIX MOCJIEACTBHUH ISl OKPYKAIOIIECH CpE/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN
MpPaKkTUKYA, TOHUMAHME MAaTEeMaTUYECKOM HayKu Kak c(epbl 4YeIOBEUECKON JeSITeNbHOCTH, JTarnoB €€ pa3BUTUS U
3HAYUMOCTH JIJISl Pa3BUTHS IUBUIIN3ALINY, OBJIAJEHUE SI3bIKOM MAaTeMaTUKH U MaTEMaTUYECKON KyJIbTypOil KaKk CpeiCTBOM
MO3HAHUS MHpPA, TOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U MCCIEAOBATEIBCKYIO JEATEIBHOCTh WHIAUBUAYAJIHHO U B

rpymrme.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHUBEPCAJIbHbIE YYeOHbIE JeHCTBUS

ba3oBble Jilornyeckue aeicTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKA MAaTEMaTHUUECKUX OOBEKTOB, MOHITHH, OTHOIICHUN MEXIy
NOHATUSMH, (HOPMYJIHPOBATh OMNPEACIICHUS TOHATUM, YCTaHABIMBATh CYIIECTBEHHBIM TMpHU3HAK KjIacCU(PUKAIUH,
OCHOBaHUSI /111 00O0OIIEHHS U CPABHEHM S, KpUTEPUU TTPOBOAMMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYITUPOBATH U MPEOOPA30BBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U OTPUIATEIbHbIC, CIUHUYHbIC,
YacTHBIE U 00IIHE, YCIOBHBIC,



BBISIBJISITh MAaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M MPOTUBOpPEUUs B (pakTax, JAHHBIX, HAOMIOJCHUSIX U
YTBEPKACHUSX, peularaTb KPUTEPUH JUIsl BBISIBJICHUS! 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JeNaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W HMHIYKTUBHBIX YMO3aKIIOYCHHA,
YMO3aKJIFOUYECHUH 10 aHAJIOTUH;

IPOBOJUTh CaMOCTOATEIBHO JIOKA3aTeNbCTBA MAaTEMATUYECKUX YTBEpPKIEHUN (IpsAMble W OT MPOTHUBHOIO),
BBICTpauBaTh apryMEHTALUIO, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYK/IEHUS U BBIBOJBL;

BBIOMpATh Ccnoco0 pelleHus yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapHMaHTOB pEIlICHHUs, BbIOMpaTh Hauboliee
NOAXOSIINNA ¢ YUETOM CaMOCTOATENBHO BBIIETIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckne 1eiicTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUNH UHCTPYMEHT MO3HAHUS, (POPMYIUPOBATh BOIPOCHI, (GUKCHUPYIOIINE
OpOTUBOpEYMEe, MpoOIeMy, YCTaHaBIMBaTb MCKOMOE M JaHHOE, (OpMHpPOBATH TUIIOTE3Y, APTYMEHTHPOBATh CBOIO
MO3ULMI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIEAOBAHME IO YCTAHOBJIEHUIO OCOOEHHOCTEU
MaTeMaTHYeCKOTO OOBEKTA, SBJICHUS, POIECCa, BBISIBICHHUIO 3aBUCUMOCTEN MEXK1y 00bEKTaMH, ABJICHUSMU, IIPOIIECCAMU;

CaMOCTOSITeNIbHO  (popMyupoBaTh OO0OOIMIEHWS W BBIBOJABI IO pe3yJbTaTaM IPOBEAEHHOIO HAOIIOACHUS,
UCCIIEJOBAHMSI, OLICHUBATh JOCTOBEPHOCTh IIOJIYUYEHHBIX pPE3yIbTaTOB, BBIBOJOB U 0000IIEHUN;

IPOTrHO3UPOBAaTh BO3MOKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIIBUraTh MPEANOIOKEHUS O €ro pPa3BUTUU B HOBBIX
YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBJISITH Je(UIUTHI MH(GOPMALIK, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIPOC U JUIsl pEIICHUs 3a/1a4H;

BbIOMpAaTh HMH(POPMALIMIO W3 HMCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIM3UPOBAaTh, CUCTEMATU3UPOBATh U
MHTEPHPETUPOBATH UH(OPMALIUIO PA3IMYHBIX BUAOB U OPM IIPEICTABICHHUS;

CTPYKTYypUpPOBaTh HH(GOPMALIMIO, IPECTABISATH €€ B PA3IMYHBIX (popMax, WILTIOCTPUPOBATH IpapuuecKH;

OLIEHMBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKATHBHbBIE YHHMBepPCcAJIbHbIe YUeOHbIE 1eiCTBUSA
OO01menue:



BOCIIPHUHUMATh U (OPMYJIUPOBATH CYXIACHUS B COOTBETCTBHUU C YCIOBUSIMU U LEISMU OOIIEHHUS, SCHO, TOYHO,
IrPaMOTHO BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, JABATh MOSCHEHUS 10 X0y PEUICHU 3a]a4H,
KOMMEHTHUPOBATh NOJIyYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXIEHHUs 3aJlaBaThb BOIPOCHl IO CYIIECTBY OOCYXJaeMOW TeMbl, MpOOJEMBbl, pelIaeMOl 3aJauH,
BBICKA3bIBATh UJICH, HAIIEJIEHHBIE HA TTOUCK PEUIEHUS, COMOCTABIATh CBOU CYXKICHUS C CYKICHUSIMU JPYTUX YYACTHUKOB
auanora, OOHapy»KMBaTh pa3iiMyMe M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOH ¢opme (opmyInpoBaTh pa3HOTIACHUs, CBOU
BO3paKEHUS;

IPEICTaBIATh PE3yJbTaThl PEUICHUS 3a/ayd, YKCIIEPUMEHTA, UCCIEIOBAaHUS, MPOEKTA, CAMOCTOATEIbHO BBIOMPATH
(dopMaT BRICTYIICHUS C YIETOM 3aja4 MPE3EHTAIMA U OCOOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbBIE YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBHS

Camoopranusanus:

COCTaBJISITh TUJIaH, JITOPUTM pEIIeHUs 3aJadi, BBIOMpaATh CMOCOO pelieHUs ¢ y4ETOM HMEIOIIUXCS PEeCYypCcCOB H
CcOOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBII HHTEJJIEKT:

BJIAJCTh HAaBBIKAMHU TI03HABATEIHHON pe(IeKCMM Kak OCO3HAHWS COBEPIIACMBIX JEUCTBHA W MBICIHTEIbHBIX
MPOIIECCOB, WX PE3yJIbTaTOB, BIAJETh CIMOCOOAMU CaMOTPOBEPKH, CAMOKOHTPOJS TMpoIlecca W Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3aJ1a4H;

PEABUAETh TPYIHOCTH, KOTOPhIE MOT'YT BOSHUKHYTh IIPH PEIICHUH 33]]a4H, BHOCUTb KOPPEKTUBHI B JAESATEIHHOCTh Ha
OCHOBE HOBBIX OOCTOSITEIIBCTB, TAHHBIX, HAWJEHHBIX OIMMOOK, BBIIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjIbTaTa IEIU W YCIOBUSAM, OOBSCHITh MPUYUHBI JOCTIDKCHHSI W HEIOCTHIKEHUS
PE3yIBTATOB IEATEILHOCTH, HAXOJAUTH OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATeJILHOCTD:

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW U MHIUBUAYAJIbHON pabOTHI MPU PEIICeHUH YYEOHBIX 3ajad,
NPUHUMATh 11eJIb COBMECTHOH JIEATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPabOTHI, paCIpPENesITh BHIbI
paboT, 1oroBapuBaThCs, 0OCYkKIATh MPOIIECC U PE3YIbTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;



y4acTBOBaTh B TPYyHMHOBBIX (opmax paboTel (0OCYyXIeHHsS, OOMEH MHEHHH, «MO3TOBbIE IITYpMb» U HWHBIE),
BBITIOJTHATH CBOIO 9acTh PabOTHl M KOOPIMHUPOBATH CBOM JEHCTBUS C JPYTMMH WICHAMH KOMAaHJbI, OIICHHBATh KaueCTBO
CBOETO BKJIaJIa B OOIIHIA MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUaCTHUKAMHU B3aMMOICHCTBHSI.

IMPEAMETHBIE PE3YJIBTATBI

K koHniy 10 kinacca oOyvaromuics HayYuTCs:

CBOOOJTHO ONEPHPOBATH OCHOBHBIMU TIOHATHSIMU CTEPEOMETPUM TIPH PEIICHWH 3aJad U TPOBEICHUU
MaTeMaTHYECKUX PACCYKICHHM;,

MPUMEHSTH aKCHOMBI CTEPEOMETPHUH ¥ CIICJCTBUS U3 HUX MPHU PEIICHUN TEOMETPUUICCKUX 3a]1aY;
KJIacCU(DUIMPOBATH B3aUMHOE PACIIOIOKEHUE TIPSIMBIX B MIPOCTPAHCTBE, TUIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U
IJIOCKOCTEH B MMPOCTPAHCTBE;

CBOOOHO OINEpPUPOBAThH MOHSATHUSAMH, CBI3aHHBIMH C yIJIaMH B IMPOCTPAHCTBE: MEXKIY MPSIMBIMU B TIPOCTPAHCTBE,
MEXIY MPSMOM M TIIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;

CBOOOJTHO  paclio3HaBaTh OCHOBHBIC BHJBl MHOTOTPAHHUKOB (MIpU3Ma, TUpaMuAa, MPSMOYTOJBHBIN
napajienenunesn, Kyo);

KJIaCCU(PHUIIMPOBATH MHOTOIPAHHUKH, BEIOUpast OCHOBaHUS IS KilacCH(DHUKAIIH;

CBOOOJTHO OTIIEPUPOBATH MMOHATHUSIMH, CBI3aHHBIMU C CEYCHHEM MHOTOTPAHHUKOB IJIOCKOCTBIO;

BBITIOJTHATH TapajuieIbHOE, IEHTPAThHOE U OPTOTOHAJILHOE MPOSKTUPOBaHUE (UTYpP HA TUIOCKOCTH, BBITIONHSTH
n300pakeHust PUTYp Ha TUIOCKOCTH;

CTPOUTh CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEkKU U3
PHUCYHKOB MPOCTHIX 00BEMHBIX (QUTYp: BHII CBEPXY, COOKY, CHHU3Y;

BBIYHCIIATh TUIOMIAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, TWHPAMKIa), TEOMETPUUYECKHX Tel ¢
npuMeHeHueM popmy;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU: CUMMETPUS B MPOCTPAHCTBE, IEHTP, OCh U TUIOCKOCTh CUMMETPHH, IICHTP,
0Ch U TUIOCKOCTh CHMMETPHUH (PUTYPHI;



CBOOOTHO OTIEpHUPOBATH MOHATHAMHU, COOTBETCTBYIOIITUMU BEKTOpPaM M KOOPAMHATAM B IIPOCTPAHCTBE;

BBITOJIHSTH JEUCTBUS HAJl BEKTOPAMU;

peliars 3aJayd Ha J0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOIICHUHA M HAXOXKICHUE I€OMETPUYECKUX BEIIMYMH,
MPUMEHSS] W3BECTHBIE METOJBI INMPU PEHIEHUM MATEMATHYECKUX 3aJ1ad IOBBIILIEHHOTO M BBICOKOTO YpPOBHSA
CJI0KHOCTH,

MPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CPEJCTBA M 3JECKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU
CTEPEOMETPUYECKUX 3a/1a4;

U3BJIEKATh, MPEOOPA30BBIBATH M MHTEPIPETUPOBATH HHGOPMAILMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
dburypax, npeJCTaBICHHYIO Ha YepPTEkKaX U PUCYHKAX;

MIPUMEHSATh MOJYYECHHBbIE 3HAHUSI HAa MPAKTHUKE: CPABHUBATH W AHAJIW3UPOBATH PEAJIbHBIE CUTYallMH, ITPUMEHSTH
W3YUCHHBIC TIOHATHUS B TMPOIECCE TOMCKA PEIICHUS MaTeMaTU4eCKH CGPOPMYJIUPOBAHHOW TPOOJIEMBI,
MOJIETTUPOBATH PEATBHBIE CUTYallUH Ha SI3bIKE TEOMETPUHU, UCCIIEIOBATh MOCTPOCHHBIE MOAEIHU C UCIOJIb30BAHUEM
FEOMETPUYECKUX TMOHATHI M Teopem, ammapara ajireOpbl, pemaTh MPaKTUYECKUE 3a7adyd, CBS3aHHBIE C
HAaXO0XKJIECHUEM I'€OMETPUYECKUX BEJINYHH;

UMETh TIPEACTABICHUS 00 OCHOBHBIX dTallax pa3BUTHUS T€OMETPUHU KaK COCTABHOM YacTH (PyHJIaMEeHTa pa3BUTHS
TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Koau4yecTBo 4yacos DIeKTPOHHBIE
Ne HaumenoBaHme pa3ieioB u Kontponsusie | TIpakTaueckue (undposbie)
n/m | TeM MPOrpaMMbl Bcero paGoTHI padoTHI oOpa3oBaTe/ibHbIE
pecypcsl
1 BBenenue B crepeoMeTpuio 23 1
) B3aumHoe pacnonoxenue 6 1
IPSIMBIX B IPOCTPAHCTBE
3 [TapannenpHOCTb MPSIMBIX U g
IUIOCKOCTEN B IPOCTPAHCTBE
[IepnieH UKy IAPHOCTD
4 HPSIMBIX U MIJIOCKOCTEN B 25
IPOCTPAHCTBE
VYTIuIBl ¥ pacCTOSHUS 16 1
MHOrorpaHHuKu 7 1
Bexkrops! B IpocTpaHcTBE 12
2 [ToBTOpEHME, O606HleHI:Ie u 5 )
CUCTEMATH3aLMsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 ITPOI'PAMME




INIOYPOYHOE INIAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoibHble
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TIpaBUIIa
M300paKeHHS Ha PUCYHKE
IUIOCKOCTH, MapaiiebHbIX
MPSAMBIX (OTPE3KOB),
CepeIuHBI OTpEe3Ka

[TonsTHSA cTEpeoMeTprn:
TOUKa, MpsiMasi, MI0CKOCTb,
npocTpaHcTBO. OCHOBHBIE
npaBuia U300pakeHusl Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSMBIX

(OTpe3KoB), cepeuHbI OTpe3Ka

INousaTus: MEPECCKAIHNECA

IIJIOCKOCTH, ICPCCCKAIOIIUCCA

npsiMasi ¥ MI0CKOCTb;
MOJIyTIPOCTPAHCTBO

[TonsaTus: nepecexaronecs

IIJIOCKOCTH, IIEPECCKAIOIMIUECCA

npsMasi ¥ II0CKOCTb;
HOJIyTIPOCTPAHCTBO

MHoOrorpaHHukKH,




N300pakeHHEe MPOCTEHIINX
MIPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHoOrorpaHHukKH,
n300paKeHNEe MPOCTEHIIINX
MPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOIUX OOBEKTOB.
CraproBast TUarHOCTHKA.

AKCHOMBI CTEPEOMETPUH U
HEPBbIE CJIECICTBUS U3 HUX

Axcuomesl CTCPCOMETPHUH U
INEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
NEPBbIE CIEACTBUS U3 HUX.
CniocoOblI 3a/1aHUs IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTRBE.
O0603HaueHus MPSAMBIX U
IJIOCKOCTEN

10

N3o00paskeHre ceueHui
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJAT YEPE3 UX
pEbpa. N3o0pakenue
NepECEeUEHUS MOITYYEHHBIX
miockocrel. PackpammyBanue
MMOCTPOEHHBIX CEUCHUH
Pa3HBIMH [IBETAMHU

11

N3o6paxkenue ceueHmnit
nUpaMHIbl, KyOa U IPU3MBI,
KOTOPBIE TPOXOMSAT YEPE3 UX




pé6pa. N3obpaxenue
MepeceYCHMs TOTyICHHBIX
IJI0cKocTel. PackpammBanue
MOCTPOEHHBIX CEYCHUI
pa3HbIMH 1IBETaMU

12

N3o00pakeHne ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOPBIE IPOXOJAT YEPE3 UX
p&opa. N3o0pakeHune
[IEPECEUECHUS MOITYYEHHBIX
mockocrel. PackpaimyBanue
MTOCTPOEHHBIX CEUEHUH
Pa3HbIMH LIBETaMU

13

N300paskeHre ceueHU
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJAT YEPE3 UX
p€bpa. M3obpakeHue
NepeceYeHUs MOTYYEHHBIX
mockocrel. PackpammvBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMHU

14

Meton cnenoB s
MOCTPOECHUS CEUCHUI

15

Merton crnenoB s
MIOCTPOECHUS CEUCHUM.
CBolicTBa nepeceyeHmit
IPSIMBIX U IJIOCKOCTEH

16

Mertoj cienoB o
MOCTPOCHUS CEUCHUI.




CaolicTBa nepeceyeHmit
MPSAMBIX U TIOCKOCTEH

17

[Toctpoenue ceuenuii B
nupamuje, Kyoe o Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIUCh
1aroB MOCTPOEHUS

18

[Toctpoenue ceuenuii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3maHue
BBIHOCHBIX YEPTEKEH 1 3aIUCh
1aroB MOCTPOEHUS

19

[Toctpoenue ceuenuii B
nupamuje, Kyoe no Tpém
ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH 1 3aIUCh
1aroB MOCTPOEHUS

20

[TocTtpoenue ceuenuii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH 1 3aIUCh
1aroB MOCTPOEHUS

21

[ToBTOpEHME IIIAHUMETPUU:
Teopema o
IPONOPILHOHATIBHBIX OTPE3KAX.
[TogoGue TpeyroJbHUKOB

22

IloBTOpEHUE IIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEYECHUAX HAa BBIHOCHBIX




yeprexax. Mcropus pazButus
IUTAHUMETPHUH U
CTEpEOMETPUN

23

KonTtponsHas padora
" AKCHOMBI CTEPEOMETPHHU.
Ceuennus"

24

B3anmHoe pacnonoxeHue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpenuBarouiecs npsimele.
[Ipu3Haky ckpemuBarOmuXcs
npsameix. [lapamiensHbie
IPSIMBIE B IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOU
napasuieIbHON JaHHOU
MPSIMOM, MPOXOISIIEH yepe3
TOYKY MPOCTPAHCTBA U HE
JIeXKaIe Ha TaHHOM TPSIMOM.
JlemMma o nepeceueHun
napajieIbHbIX TPSIMBIX
MJIOCKOCTBIO

26

[TapannensHOCTh TpEx
npsiMbIX. Teopema o Tpéx
napauieTbHbIX MPSIMBIX.
Teopema 0 CKpelIMBaOIIMUXCS
MPSIMBIX

27

[TapannensHoe
npoektupoBanue. OCHOBHbIE
CBOICTBa MapaljieIbHOTO




NPOEKTUPOBAHUSL.
N3o0pakeHue pa3HbIX GUTYP
B TIApaJJICIIbHON TPOCKIINU

28

[lenTpanpHas mpoekuus. Yromu
C COHaIIpaBJICHHBIMHU
CTOPOHAMU. YTOJI MEXIY
IPSMBIMU

29

3amauy Ha JJOKa3aTeabCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PaCTONIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

30

[TonsTHs: MapanIenbHOCTh
IIPSIMOM U IIOCKOCTH B
npocrpaHctse. [Ipusnak
NapaJUIEIbHOCTH NPSAMOU U
iockocT. CBolicTBa
napajieIbHOCTH MPSAMOUN 1
IUIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYUCIJICHUC U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTBIO MPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE

32

IToctpoenue ceuenus,
MPOXOJSIIETO Yepe3 TaHHYI0
NpSMYIO Ha YepTekKe U
napajuieIbHOTO JIPyTon
npsimoid. Pacyér oTHoOmeHMMH

33

[TapanensHas npoexkuus,




MIPUMEHEHHUE TSI TOCTPOCHHUS
cedyeHuit Kyoa u
napasuienenunena. CBolcTBa
napajuiejenuIneaa u mpru3Mbl

34

[TapannenbHbI€ MITOCKOCTH.
[Ipu3HaKky napayIenbHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema 0 napajIebHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MIPUHAJICKALLYIO TaHHOMN
IJIOCKOCTH U CIIEICTBUA U3
Hee

36

CaolicTBa napasmuieabHbIX
IUIOCKOCTEN: O
napajuIeIbHOCTU IPSIMBIX
nepeceyeHus npu
NIEPECEYEHUH [IBYX
NapaJuIeIbHBIX TIOCKOCTEN
TpeThen

37

CBolicTBa napayIenbHbIX
MJIOCKOCTEH: 00 oTpe3Kkax
HapaselbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKIY
napaieIbHbIMU
IUIOCKOCTSIMH; O IEPECEUEHUH
IIPSIMOM C IByMs
napauleIbHBIMU IIOCKOCTSIMU

38

[ToBTOpeHue: Teopema




[Tugaropa Ha miI0CKOCTU

39

[ToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO
TPEYTOJIbHUKA

40

CBoiicTBa KyOa u
IPSIMOYTOJIBHOTO
napasuieNienumne1a

41

Brruucnenue niuH OTpe3KOB B
Ky0e U psIMOYTOJIbHOM
napasuieNienumnesie

42

[IeprieH UKy IAPHOCTD NPSMOUN
1 1wiockocTu. [IpusHak
NEPIECHIUKYJIAPHOCTH IPSIMOU
1 TUIOCKOCTH

43

[IeprieH UKy IAPHOCTD NPSIMOM
1 110ckocTu. [IpusHak
NEPIEHANKYIJSIPHOCTH TIPSIMOM
U TUIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOI,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIICHINKYIISIPHOM K
IUIOCKOCTH

45

ITnockoctu n
NEPHEHIUKYIIAPHBIE UM
prlele B MHOFOFpaHHI/IKaX

46

ITnockoctu n




NEPHEHANKYISIPHBIE UM
IIPSAMbIE B MHOTOI'paHHUKAX

47

[leprieHAUKYSAp ¥ HAKIIOHHAS.
[Toctpoenne nepneHauKyJsipa
W3 TOYKH Ha MPSIMYIO

48

[lepnieHUKYIAp U HAKIOHHAS.
[TocTpoenue nepneHauKymIspa
13 TOUKH Ha IPSIMYIO

49

Teopema o Tpéx
NepIeHIuKyIapax (mpsamast u
oOpatHas)

50

Teopema o Tpéx
NepreHuKyIapax (mpsamas u
oOpaTHast)

51

Yron mexny
CKPEIIUBAIOIIMMUCS TTPSIMBIMHU

52

[Touck neprneH UKy pHBIX
MPSMBIX C IOMOLIBIO
HNEPIEHANKYJIIPHBIX
IIOCKOCTEH

53

OpToroHaibHOE
MPOEKTUPOBAHUE

54

[Toctpoenue ceuenuit kyoa,
MIPU3MBI, IPABUIBHOU
MIUPAMHAJBI ¢ TOMOIIBIO
OpPTOTOHAJILHOW MPOEKIINH

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOU




nmupamMuJibl C IOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[ImockocTu cummerpuil B
MHOTOTpaHHHUKaX

57

IIpusnaxk
NEPIEHANKYIJISIPHOCTH IIPSIMOU
U TUIOCKOCTH KAaK CIIEZICTBHUE
CUMMETpUU

58

IIpaBuIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOUKH
J10 TIOCKOCTHU

59

[IpaBunIbHBIE MHOTOTPAHHUKH.
Pacuét paccTostHuii OT TOUKU
J10 IIOCKOCTH

60

CrniocoObl 0nycTUTh
NEPHEHANKYJISIPHI:
CUMMETpHUS, CABUT TOYKHU I10
MapaJuIeIbHON MPSIMOU

61

CnBur no HenapamieabHOU
IIPSIMOM, U3MEHEHHE
paccTosiHui

62

KonTtponsHas padora
"B3aumHOe pacnosioxkeHue
IPSIMBIX U IIJIOCKOCTEN B
nmpocTpaHcTae"”

63

[ToBTOpEHUE: yrom Mex 1y




MPSIMBIMH Ha TUIOCKOCTH,
TPUTOHOMETPHUSI B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

64

[ToBTOpEHME: Yyroi MexIy
CKpCIIUBAIOIHUMHUCA ITPAMBIMU
B IIPOCTPAHCTBE

65

I'eomerpuueckue MeToabl
BBIYHCIICHHS] YTJIa MEXKTY
MPSIMBIMU B MHOTOTPaHHHUKAX

66

JIByrpansslii yroa. CBOMCTBO
JIMHEHHBIX YIJIOB JBYTPAaHHOIO
yriaa

67

[TepnenauKkynsipHbIC
miockoctu. CBoOMCTBa
B3aUMHO MEPIEHIUKYJIIPHBIX
IIOCKOCTEM

68

[Tpusnak
NePIEHANKYISIPHOCTH
IJIOCKOCTEH; TeopemMa o
psIMOI MIepeceueHus IByX
IIOCKOCTEM
NEPIEHANKYIISIPHBIX TPEThEU
IJIOCKOCTH

69

IIpssmMOyrosbHBIN
napajenenurnes; Kyo;
U3MEPEHHUsI, CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajuienaenunena




70

Teopema o AuaroHanu
IPSIMOYTOJIBHOTO
napasuiesienumnena u
CJIEJICTBUE U3 HEE

71

CrepeomMeTrpuueckue u
NPUKJIAIHBIC 3a71a4H,
CBSI3aHHBIE CO B3aMHBIM
PacHOI0KEHHEM MPSIMBIX U
IUIOCKOCTH

72

[ToBTOpEHwUe:
CKpELIMBAOIINECS NPAMBIE,
napaJuleJIbHbIE IIOCKOCTH B
CTaHapTHBIX
MHOTOTpaHHHMKaX

73

[Tapa mapautenbHBIX
IJIOCKOCTEN Ha
CKPEIIHUBAIOIINXCS TMPSAMBIX,
pPacCTOSTHUE MEXKITY
CKPEIIUBAIOIIUMUCS TPSIMBIMU
B [IPOCTBIX CUTYALMIX

74

Paccrosane ot ToUkH 110
MJIOCKOCTH, PACCTOSTHUE OT
MIPSIMO# 10 TUTOCKOCTH

75

Brruucnenue paccTosHui
MEX/1y CKPELUBAIOIIUMUCS
IPSIMBIMU C TIOMOIIIBIO
MEePICHIUKYISIPHOMN
IUIOCKOCTH

76

TpéxrpanHslii yrod,




HEpaBEHCTBA IS
TpexrpaHHbIX yriioB. Teopema
[Tudaropa, Teopemsl
KOCHUHYCOB U CHHYCOB JIJIsI
TPEXTPAHHOTO yIiia

77

DnemMeHTbl chepuyecKkoit
TEOMETPHUH: T€OAC3NUECKHE
JIMHAM Ha 3eMIie

78

KonTponpHas padorta "YTIbl 1
paccTrosiHus"

79

Cucrematuzanus 3HaHUN
"MHOrorpaHHyK H €ro
AJIEMEHTHI"

80

[Tupamuaa. Buabl nupamui.
[IpaBunpHas nupamMuga

81

[Ipusma. IIpsamas u HakIOHHAS
npu3Msbl. [IpaBunbHas npusma

82

[IpssmMoit napannenenunen,
IIPSIMOYTOJIBHBIN
napaJienenurnes, Kyo

83

Beinykiible MHOrOrpaHHUKH.
Teopema Dinnepa

84

Brimmykiibie MHOTOTpaHHUKH.
Teopema Ditnepa.
[IpaBuibHBIE U
MOJTyTPaBUIIbHBIE
MHOTOI'PAaHHUKHU

85

KonTponbhas pabota




"MHororpaHHuku"

IlonsTue BCKTOpA Ha

86 MJIOCKOCTH U B IPOCTPAHCTBE

87 CymMma BEKTOpOB

88 Pa3nocth BekTOpOB

89 [IpaBuio mapannenenunena

90 YMHOXEHHE BEKTOpa Ha
YHUCIIO
Pa3znoxxenue BekTopa mno

91 6a3ucy Tpéx BEKTOPOB, HE
JIeXKAIKX B OJHOM IIJIOCKOCTH

92 CxansapHoe NMpou3BeICHUE

93 Brruucnenue yria mexny
BEKTOpPAaMHU B NMPOCTPAHCTBE

94 IIpocrenimue 3anauu ¢
BEKTOpaMHU

95 [Ipocreiimue 3agaum ¢
BEKTOpaMHU

96 [Ipocreitmume 3anauu ¢
BEKTOpaMHU

97 [Ipocretimme 3agauu ¢
BEKTOpaMHU

08 0O000meHue n
cucTeMaTu3anus 3HaHUI

99 O6o061eHne u
cHUcTeMaTU3alurs 3HaHUI

100 Nrtorosas KOHTpOJIbHAsS




pabota

Htoropas KOHTPOJIbHAA

101
0 pabota

102 O0001eHue 1

CHUCTCMAaTHU3al s 3HaHUHI

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

102




INMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble nMpeAMeTHBIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoOBePsIEMOro .
o0pa3oBaTeIbHON MPOrpaMMbI CpeiHero 001ero o0pa3oBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHAMU: TOUKA, MPsAMasi, TNIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPHM W CJEICTBHUS M3 HUX IPH PEHICHUU
’ reOMETPUIECKUX 3319
73 OnepupoBaTh MOHATHAMM: TMAPAUIETBHOCTh W MEPIEHAUKYISIPHOCTh
' OPSAMBIX U ITIOCKOCTEH
74 KnaccuduimpoBaTs B3aUMHOE pAaCIONIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
) IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: IBYTPAHHBIA YTrOJd, TpaHH IBYTPAaHHOTO YT,
7.5 pebpo BYrpaHHOrO yria, JUHEHHBIA Yroj JBYIpaHHOTO yTja, rpaaycHas
Mepa JIBYyTPaHHOTO yTia
76 OnepupoBaTh MOHATUAMU: MHOTOTPAaHHHK, BBIMYKJIBIH M HEBBITYKJIBIH
' MHOTOT'PaHHHK, SJIEMEHTBI MHOTOTPAHHUKA, IPABHJILHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOIPAHHUKOB (MHUpamuaa, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo0)
KnaccupumupoBarb ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJIacCU(pUKaluu (BBIMYKIIbIe U HEBBIMYKJIbIE MHOTOTPAaHHUKH, MPaBUIIbHBIE
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE PU3MBI, MTapaJljiesIeuIeabl)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEYEeHNE MHOTOTPAHHUKOB
710 OOBSICHATh MPUHIUIIBI IOCTPOEHUSI CEUEHUN MHOTOIPAaHHUKOB, UCIOJB3YS
' METO/I CIE0B
CTpouTh CceYeHHsST MHOTOTPAHHHKOB METOJOM  CIJIEJIOB, BBINOJIHATH
7.11 (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXJICHHE T€OMETPUYECKHUX BEJIWYHMH MO 00pa3lam
WIA QITOPUTMaM, TPHMEHSS HW3BECTHBIC AHATUTUYECKHE METOABI TIPU
7.12 peIIeHNH  CTaHJAPTHBIX MaTeMaTHYeCKUX 3a7ad Ha  BBIYHCIICHHE
pacCTOSIHMNA MEXAy IBYMS TOYKAMH, OT TOYKH O TPSIMOM, OT TOYKHIO
TUIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMU
Pemate 3amaun Ha HaXOXXICHHE T€OMETPUYECKUX BEJIWYHMH MO 00pas3iam
713 WIA QITOPUTMaM, TPHUMEHSS HW3BECTHBIE AHATUTUYECKHE METOABI TPU

pELIEHNN CTAaHJAPTHBIX MATEMATHMYECKUX 3aJad Ha BBIYMCICHHUE YTJIOB
MEXIY CKPEIIMBAIOIUMUCA NPAMBIMHA, MEXKIY NPSIMOM M IUIOCKOCTBIO,




MCXKAY MIOCKOCTAMU, IBYT'PAHHBIX YIJIOB

Boruncnsate 00bEMBI 1 Iiomaiau HOBCpXHOCTCﬁ MHOT'OTPaHHUKOB (HpI/IBMa,

7.14 nupamMpia) ¢ NpUMEHEHHEeM (OpMYyJl, BBIYUCIATH COOTHOIICHUS MEXIY

TUTIOINAASIMUA TTOBEPXHOCTEH, 00EMaMU TIOJOOHBIX MHOTOIPaHHUKOB

7.15

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

W3Bnekarp, mnpeoOpa3oBbIBATh M HWHTEPIPETUPOBATH HH(OpPMAIUIO O

7.16 IIPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (uUrypax, IMpeACTaBICHHYI0 Ha

yeprexax U pUCyHKax

[TpumeHsTh reoMeTpuueckue (aKThl I PEUICHUS CTEPEOMETPUUYECKHUX

7.17 3a7a4, MPEANOJArarmiIuX HECKOJIbKO IIAaroB PENIEHUs, €CIU YCIOBUSA

MIPUMEHEHUS 3a/1aHbl B IBHOU popme

7.18

HpI/IMeHHTB HpOCTCﬁMHC nporpaMMHbBIC CpCACTBA U  JJICKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTCMBbI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

7.19

[TpuBoaUTH HpHUMeEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHl B MpUpoae U
YKU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IprMeHATh MOJIyYEHHBIE 3HAHWS HA NMPAKTHKE: aHAJIU3UPOBAaTh PEajbHbIC
CUTYallMM ¥ TIPUMEHSTh U3YUYCHHBIC MOHATHUS B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTHU4ecKu C(HOpPMYJIUPOBAHHON MPOOJIEMBI, MOIECTUPOBATh PEATbHBIC

7.20 CUTyallUM Ha S3bIKE TE€OMETPHUH, HCCIEI0BATh MOCTPOCHHBIE MOIEIH C

HCIIOJIb30BAHUEM I'€COMETPUIYCCKHUX MMOHATHH U TCOPEM, allrapara aJIFe6pI>I,
pemaTtb MPAKTUYCCKUC 3aJa4u, CBA3aHHBIC C HaxOoXIACHHUCM

TCOMECTPHUYCCKUX BCININH

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

I'eomerpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuH. Touka, mpsiMas, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 akCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

7.2

B3aumHoe pacrnoioskeHre NpsMbIX B IPOCTPAHCTBE: MEPECEKAOIINECs, Tapajlie/IbHbIE
U CKpelmuBampomuecs mnpsmble. [lapamienbHOCTh MNpsAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE: MapajyieNIbHbIE MpsIMble B IMPOCTPAHCTBE, NapalieIbHOCTh TPEX
OpsIMBIX, MapauiebHOCTh MPSAMOM M IUIOCKOCTH. YTJBIC COHamnpaBiIeHHBIMU
CTOPOHAMH, YTOJI MEXIYy NPAMBIMU B NpocTpaHCTBE. llapamienpHOCTh IIIOCKOCTEN:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapaJIeNIbHBIX IUIOocKocTed. IIpocreitmme
IPOCTPAaHCTBEHHbIE (UTYpbl Ha IJIOCKOCTU: TEeTpa’lp, KyO, mapaulenenunesn,




MOCTPOEHUE CEUCHUI

[leprieHAUKYIAPHOCTE MPSAMOM M IUIOCKOCTU: IIEPIEHAUKYISPHBIE MpsAMBIE B
IIPOCTPAHCTBE, MPSAMbIE NapaJICIbHbIE U MEPIECHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHANKYJSIPHOCTH NPAMOW M INIOCKOCTH, TEOpEMa O MPSMOM NEpIEeHIUKYIAPHOU
73 IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YOI MEXY NPSIMON U IUNIOCKOCTBIO, IBYTPaHHBIN
' yIOJ1, TUHENHBIN yroa IBYIpaHHOro yria. [lepreHaIuKyasp U HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUNIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 MJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IUIOCKOCTh. [lepneHIuKyIsIpHOCT MJIOCKOCTEN: NMPU3HAK MEPHEHIUKYIISIPHOCTH IBYX

mockocrei. Teopema o TpEX nepneHIuKysipax

[loHATHE MHOTOIpaHHMKA, OCHOBHBIE JJEMEHTbl MHOIOTPAaHHHUKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOIPAaHHHMKHM, pPa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yrospHas
npu3Ma, TpaHU U OCHOBAaHMs INPHU3MBbI, NIpsMas U HAKIOHHAs NpPU3MbI, OOKOBas MU
II0JIHAs IOBEPXHOCTh Npu3Mbl. [lapamnenenunen, mpsMOyroibHbIN MapajiesenuIe]] u
ero csoictBa. Ilupamupa: n-yronbHas nupamuza, TpaHM U OCHOBAaHUE IHPAMUIBI,
7.4 | OokxoBas W IOJIHAS TOBEPXHOCTh MUPAMUbI, MPaBUIbHAs U yCEUEHHAs NMHUpaMH[A.
OnemMeHTsl NOpu3Mbl M nupaMmuibl. IIpaBuiibHbIE MHOTOIpaHHUKHU: IIOHATHE
[IPaBUJIBHOTO MHOIOIPDAHHMKA, IIpaBUJIbHAs IpuU3Ma M I[paBWIbHAs IUpaMuia,
IIpaBUJIbHAs TPEyroJibHasg NUpaMuJa U IpaBWIbHBIN TeTpasap, kyO. IIpeacraBienue o
IPAaBWIBHBIX MHOTOIpAaHHUKAxX: OKTajap, MAoAeKa’ap u ukocayapyrue CeueHus
IIPU3MBI U TUPAMHUIBI

CumMmMeTpHs B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENBHO TOYKH, MPSAMOH, MIIOCKOCTH.
7.5 OneMeHTbl  CUMMETpPUM B NHMpaMuAax, Mapajuielenunenax,  IpaBHIbHBIX
MHOTOI'PAaHHHMKAX

Bbruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nmaroHanu, yriel. I[lmomans
OOKOBOI TOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMON MPU3MBI, TUIOIIAAb OCHOBAaHHH,
7.6 | Teopema 0 OOKOBOI MOBEPXHOCTH MPsIMOI mpu3Mbl. [omans 60KOBOW MOBEPXHOCTH H
IIOBEPXHOCTU INPABWIBHONW MUPAMMIBI, T€OpPEMa O IUIOMIAAN YCEUYEHHOM NHUPAMUIBI.
[TonsiTre 06 06bEMe. OOBEM HpPaMUIbI, TPU3MBI

HOI[O6HLIC TCJIa B MPOCTPAHCTBE. CooOTHOIIICHUSA MCKAY IUIomaasIMu HOBGpXHOCTGfI,

7.7 N
00BbEMaMU MOAOOHBIX TET

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

Kon IIpoBepsiemble TPeOOBaHUSA K NMPeIMETHBIM Pe3yJIbTATaM OCBOCHHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTeJbHOI MPOrpaMMBbl CpeJHero o01ero
TpeOoBaHus o0pa3oBaHusi

Brnanenne wmeromamMu JOKa3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3ajad;

yMeHue (GopMyJIHpOBaTH W ONEPUPOBATH MOHATHAMH: ONpEICTICHHE,




aKkcuoma, TeopeMma, CIEeACTBHE, CBOICTBO, NpPU3HAK, J0KA3aTelIbCTBO,
paBHOCHIIbHBIE (HOPMYITHPOBKHU; MPUMEHATh UX; YMEHHE (OPMYIHUPOBATH
oOpaTHO€ M NPOTUBOMNOJIOXKHOE YTBEPXKJACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HUCIOJIb30BaTh METOJ MAaTeMAaTHUYEeCKOW HWHIYKLHUU;
IIPOBOAWTE AOKA3aTCIbHBIC PACCYKACHHA IIPpHU PCIICHUN 3aa4, OLICHUBATH
JIOTUYECKYI0  MPaBUJIBHOCTh  PACCYXIECHHMM; yMEHUE OIepupoBaTh
MOHATUAMU. MHOXKXCECTBO, IMOAMHOXKCECTBO, OII€pallMi HaJ MHOXKXCCTBaAMU;
YMEHUE HCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar A
OIMUCaHus PCaJIbHBIX MPOLIECCOB U SIBJICHUU U IIpu pCIICHUHU 3aaa4, B TOM
YHCclie U3 JPYTUX YYEOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/]1aBaTh
Y OMHCHIBATh Tpadbl pa3IUYHBIMU CIIOCOOAMH; UCTHOIB30BaTh Tpadbl Mpu

pelieHuu 3aaa4y

YMeHne omnepupoBaTh MOHSATUSMU: HATypaJlbHOE YHCIIO, II€JI0€ YHUCIIO,
CTEIEeHb C IEJIBIM MoKa3aTejeM, KOPeHb HaTypaJIbHOW CTENIEHH, CTEIICHD C
paIII/IOHaJIbHBIM II0Ka3aTcJiIeM, CTCIICHb C IIGfICTBHTCJIBHBIM IIOKa3aTecJIeM,
jJorapuM dYHCIIa, CHHYC, KOCHHYC M TaHTE€HC IMPOU3BOJBHOTO 4YHCIIA,
OCTaTOK [0 MOJYJII0, PAalMOHAIBHOE YHCIIO, HPPALHOHAIBLHOE YHUCIIO,
MHOXECTBAa HATYpPalbHBIX, LEIbIX, palMOHAIBHBIX, JIEHCTBUTEIbHBIX
YUCCII, yMeHI/Ie HCIIOJIB30BATh HpI/I3HaKI/I ACIIMMOCTH, HaI/IMeHBH_II/Iﬁ O6H_II/II71
NENUTENIb W HauMeHbIee o0Inee KpaTHOoe, alropuT™ EBkimma mpwu
peHleHI/II/I 3aJda4, 3HAKOMCTBO C paSJII/I‘-IHBIMI/I IIO3UIINOHHBIMHU CUCTEMAMU
CUYMCJICHHSI; YMEHHUE BBITIOJHATH BBIUMCICHUE 3HAUCHUH U MPeoOpa3oBaHuUs
BBIPOKEHUH CO CTEMeHsSMU W Jjorapudmamu, mpeodOpa3oBaHus IPOOHO-
pallMOHANIBHBIX  BBIPAKCHHH; yMEHHE  OMNEPUPOBATH  IOHATHUIMM:
MOCIIEZIOBATEILHOCTh, apU(PMETHUECKass TPOTPECCHUs, TEeOMETpUYECKas
nporpeccusi, OECKOHEYHO YOBIBalOIIas TEeOMETPUYECKas IPOTPECcCHs;
yMEHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHHUE ONEPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE
quciio, COHpSI)KéHHBIe KOMIIVICKCHBIC 4HCIIAa, MOI[yJIB nu aprMeHT
KOMIUIGKCHOTO  4ucia, ¢opMa  3amuCH  KOMIUIGKCHBIX  YHCEI
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anreOpamyeckas); yMeTh
MPOM3BOJUTH apU(PMETHUECKHE JEUCTBUS C KOMIUICKCHBIMU YHCIIAMU;
HpI/IBOI[I/ITL HpI/IMepLI HUCIIOJIB30BaHUA KOMIIJICKCHBIX YMCCII, OHCpI/IpOBaTL
MOHATUSIMH:  MaTpuna 2X2 wu  3%3, onpenenauTenb  MaTpHIbL,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIINUTECIIA




VYMmenue OIICpHUPOBATH MOHATUAMH: PpPaALUOHAIBHBIC, HPpPaAllMOHAIBHBIC,
IIOKa3aTCIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/ILIeCKI/IC, TPUTOHOMCTPUUCCKHUC
YpPaBHCHUA W  HCPABCHCTBA, HWX CHCTCMbI; YMCHHC OICPUPOBATH
HOHATUAMHU: TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHI/Ie, YpaBHCHHC,
HCpPaBCHCTBO, CHCTCMaA ypaBHCHI/IfI N HCPABCHCTB, PaBHOCUIIBHOCTDb
ypaBHeHHﬁ, HCpPAaBCHCTB MU CUCTCM; YMCHUC DpPCIIATb YpPaBHCHUA,
HCpPaBCHCTBA M CHUCTEMBLI C IMOMOLIBIO Pa3JINYHBIX HpI/IéMOB; pemaTrb
YpaBHCHHA, HCEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; TIPHUMCHATH
YPaBHCHUA, HCPABCHCTBA, MX CHUCTCMBbI IS PCIICHUA MATCMATHUYCCKUX

3aia4v 1 3a1a4 U3 pas3JIMIHbIX oOmacrei HAYKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATUAMM: (DyHKIMS, 4YETHOCTh (DYHKIMH,
MEPUOIUIHOCT (PYHKIIUHM, OTPAaHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
(GyHKIMH, SKCTpeMyM (QYHKLUUHM, HauOOJblllee W HAaUMEHbIIEe 3HAUYCHUS
(GYHKIIMM Ha TIPOMEXYTKE, HEMpepbiBHAS (DYHKIUS, aCUMIITOTHI Tpaduka
(GyHKIMH, TiepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, FeOMETPUUYECKUN U
¢u3nveckuif CMBICT TPOM3BOJHOM, TEepBOOOpasHasi, ONpeaeTEHHBIN
UHTErpaj; yYMEHHE HaxOJUTh AaCUMNOTOTHl Ipaduka (yHKIMH; yMEHHE
BBIUMCIIATH  NPOU3BOAHBIE CYMMBI, TPOU3BEICHHS, YaCTHOTO U
KOMMO3ULUN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOM K rpaduky
(GYyHKIMK; yMEHHE HaXOIUTh IPOU3BOJAHBIC JJIEMEHTAPHBIX (QYHKIHUH;
YMEHHE HCIIOJb30BaTh MPOU3BOJHYIO [UId HCCIENO0BaHUS (DYHKIMMH,
HaXOJWTh HAWOONBIIMNE M HAUMEHbIIWE 3HA4YCHUs (YHKIUI; CTPOHUTH
rpaduKd MHOTOYJICHOB C MCIIOJI30BAaHMEM almnapaTa MaTeMaTH4ecKoro
aHalmu3a; NPUMEHSTh TPOU3BOAHYIO U HAXOXKICHHS HAWITYYIIETO
pelieHusl B MPUKIAAHBIX, B TOM 4YHCJE COLMAIbHO-SKOHOMUYECKUX U
(bu3MUeCKUX 3aavax; HaXOJUTh TUIOMIAIN U 00BEMBI (QUTYP C TOMOIIBIO
UHTErpajia; MPUBOAUTH IPUMEPbl MaTEMAaTUYECKOIO MOEIUPOBAHUS C

noMoIbio AuddepeHnnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIUH, oOpaTHast QyHKIHA,
KOMITO3UIUST (YHKIMKA, JUHEHHas (yHKIUSA, KBaapaTU4Has QyHKINS,
panMoHanbHast (QYHKUUS, CTeNeHHass (QYHKLIUSA, TPUTOHOMETPUUECKHE
GbyHKIMKM, OOpaTHBIE TPUTOHOMETPUYECKHUE (PYHKIIMH, TOKa3aTelbHAs W
norapupmuueckass (yHKIHMHA; YMEHHE CTPOUTh TpaduKud HU3yUCHHBIX
GyHKOMA,  BBIOJHATH  IpeoOpa3oBaHusi  IpadukoB  (GYHKIIHH,
UCIOJIb30BaTh TPaQUKH JUIsl U3YUYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu

pelIeHny 3a7iad U3 JPYruxX ydeOHBIX IMPEeJIMETOB M 3aJady U3 PeajbHOM




KU3HU; BbIpaXaTh (GOpMyJIaMHd 3aBUCUMOCTH MEX]y BEIUYUHAMU;
UCIOJb30BaTh CBOWCTBA U TpaduKu (QYHKUUH JUIs pelieHHUs ypaBHEHHI,
HEpaBeHCTB M 3aJady C [apaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMU

IIJIOCKOCTH MHOXXECTBA peLHeHI/Iﬁ ypaBHeHHfI, HCEPAaBCHCTB U UX CUCTCM

YMeHue pemiate TEKCTOBBIE 3a/laud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUKEHUE, pabOTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJIOTH, 3a/a4i U3 00JaCTH YNpaBJICHUs JUYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTaBIATh BBIPAKCHHS, ypPAaBHEHHs, HEPAaBEHCTBA M WX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HUCCIIEN0BATh IIOJYyYEHHOE pEUICHUE U
OLICHHMBATh IPaBJOINOJA00HOCTh PE3YJbTAaTOB, YMEHHE MOJEIMPOBATh
peanbHBIE CUTyallUd Ha A3BIKE MAaTEMATHKHU; COCTaBIIATH BBIPAXKCHMUS,
YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOEHHbIE ~ MOJEJIM  C  HUCIOJb30BaHUEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh MOHSATUSAMU: CpelHee apupMEeTHIeCKoe, MEINaHa,
HauOoJblllee U HaUMEHBIIIEe 3HAUYCHUs, pa3Max, JUCIepCUs, CTaHAapTHOE
OTKJIOHEHHME YHUCJIOBOr0 Ha0Opa; YMEHHUE W3BJIEKaTh, WHTEPIPETUPOBATH
nH(pOopMalIKIO, NPEACTABICHHYIO B TaOIUIaX, Ha Juarpammax, rpadukax,
OTPaXKaIOIYI0 CBOMCTBA pEalbHBIX MPOLIECCOB U SIBICHUM; MPEACTaBIATh
nH(pOpMaIlMI0O C TOMOIIBI0 TabMUIl W JAMarpaMM; HCCJIEeI0BaTh
CTAaTHCTUYECKUE JlaHHBIC, B TOM YHCJIE C TPUMEHEHUEM TrpaduuecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpapUuecKu UCCIe0BaTh COBMECTHBIE

HaAOJIOACHNUS C MOMOIIBIO TMarpaMM pacCerBaHUs M TMHEWHON perpeccuu

YMeHue onepupoBaTh IOHATHAMH: CIyYaWHBIA OIBIT U CIly4ailHOE
cOoOBbITHE, BEPOSTHOCTh CIIY4aHOTO COOBITHUS; YMEHHE BBIYUCIATH
BEPOSATHOCTh C HCIIOJIb30BAaHHEM TpapHUuecKuX METOAOB; NPUMEHATH
(GOopMyIIbI CHOXKEHHSI W YMHOXKEHHUS BEpOSTHOCTEH, (OpMyIly IOJIHON
BEpOSATHOCTH, Gopmyiny bepHymiu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHHMBATh BEPOSATHOCTU pealbHBIX COOBITHI; yMEHHE OIEepPUPOBATh
MOHATUSAMM:  CllydaiiHas BEJIMYMHA, pPACIpPENEIICHUE BEpPOSTHOCTEH,
MaTeMaTHYECKOE OXHUJAHWE, IUCIEePCUs W CTaHAAPTHOE OTKJIOHEHHE
CllyuallHOM  BeNWYMHBL, (QYHKIHMH paclpedesieHus U IUIOTHOCTH
PaBHOMEPHOT0, MTOKA3aTeIbHOIO0 U HOPMAJIBHOTO PACHpPEIEICHUN; YMCHHUE
HCIIOJIb30BaTh CBOMCTBA U3YYCHHBIX PACIpPEIEICHUN Ul PELICHUs 3a7ad4;
3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJIBIIUX YMCEJ, METOJbl BHIOOPOUHBIX

HCCHCHOBaHHﬁ; YMCHHUC HPUBOAUTL HNPUMEPBI IMPOSABJICHUA 3aKOHA




0OJBIIMX YHUCENl B TNPUPOAHBIX U OOILIECTBEHHBIX SIBICHUAX; YMEHHUE
OIIEpPUPOBATh MOHATUAMU: COUYETAHUE, IEPECTAHOBKA, YUCIO COYETAHUM,
YHUCJIO  NepecTaHoBOK; OuHOM  HploTOHA; yMmMeHHE  NIpPUMEHSTH
KOMOMHATOpHbIE (haKThl U PacCyKACHHS JUIsl PELICHUs 3a]a4; OLEHUBAThH
BEPOSITHOCTH PEATIbHBIX COOBITHI; COCTABIATh BEPOSTHOCTHYIO MOJEb U

UHTEPIPETUPOBATH NOJTYUYESHHBIH pe3yIbTaT

YMeHue onepupoBaTb IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA yIJIa, INIOCKUNA YTOJl, IBYTPaHHBINA
yToJI, TPEXTPAaHHBIM YIroj, CKPEeIUBAIOIIUECS NPSMbIE, apauIeIbHOCTh U
NEPpHNCHAUKYIISIPHOCTE IMPAMBIX M HHOCKOCTeﬁ, Yroja MEXAay IIpsSAMbIMH,
yroJl MeXAy TpsSAMOHM M IJIOCKOCTBIO, YIOJl MEXIy IUIOCKOCTSMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMH,
paccTOssHUE MEXAY IUIOCKOCTSMM; YMEHHE MCIIONIb30BaTh IPU PELICHUU
3aaa4 U3Yy4YCHHBIC (baKTI)I U TCOPEMBI TNUIAHUMETPUH, YMCHHUC OLICHUBATH
pa3Mepbl OOBEKTOB OKpY)KAIOLIEr0 MHpa; CTPOUTh MaTeMaTHYECKHe
MOACIM C IOMOOIBIO TCOMCTPHYCCKUX MOHATHH U BCJIMYMH, pCIIATh

CBs3aHHBIC C HUMH IIPAKTHYCCKHEC 3a/la1n
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YMeHHne OomnepupoBaTh MOHITHUAMHU: IUIOMIAAb (QUTYphl, 00BEM QUTYpHI,
MHOTOTPaHHHK, MPAaBUIbHBIA MHOTOTPAHHHMK, CEYECHHE MHOTOTPaHHUKA,
KyO, Tapajenenuren, Npu3Ma, TUpamMuaa, Qurypa W TOBEPXHOCThH
BpallleHUs, IWIWHIADP, KOHYC, map, cdepa, miomans cdepsl, IUIONIAIb
MOBEPXHOCTH THUPAMUJbI, TMPHU3MBI, KOHycCa, MWIHHApPA, O0BEM Kyoa,
MPSIMOYTOJBHOTO TMapalljieNienuIea, MUPaAMUAbl, TPU3MBI, ITWIHHIPA,
KOHyca, Iapa, pa3BEépPTKa MOBEPXHOCTH, CEUCHHsI KOHyca W IHIHHIPA,
napajuieibHble OCH WJIM OCHOBAHHMIO, CEUEHHE Ilapa, IUIOCKOCTb,
Kacaromiasicss cdepbl, IWIMHApPA, KOHYca; yMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHUKA, H300pa’kaTh MHOTOTPAHHHUKH, (PUTYphI M MOBEPXHOCTHU
BpAIllEHHsI, UX CCUCHHs], B TOM YHCJIC C MIOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHE TPHUMEHSATH CBOWCTBA T€OMETPUUYECKUX (DUTYp, CAMOCTOSTEIHHO
(bopMyIHpOBATH ONPECIICHHS N3y4aeMbIX (UTYP, BBIIBHTATh THIIOTE3HI O
CBOMCTBaX M MPHU3HAKAX TEOMETPUYECKHX (uryp, 0OOCHOBBIBATH WU
OlpoOBEpraTh MWX; YMEHHE MPOBOIUTH KIacCHPUKANUIO QUTYyp IO
pa3IUYHBIM TPHU3HAKaM, BBHINOTHATH HEOOXOMUMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHHS
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VYmenune ONCprUpoOBaTh IIOHATUAMU: JABUXCHUEC B IMPOCTPAHCTBC,

HapaHHeHBHBIﬁ NEepeHOC, CUMMCTpHUA Ha IINIOCKOCTH W B IPOCTPAHCTBC,




MOBOpOT, MpeoOpa3zoBaHue MM0A00Ms, TOA00HBIE (UTYpBI; YMEHHE
pacro3HaBaTh paBHbIE U MOAOOHBIE (UIYpbI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; HCIIOJIb30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pelIeHNH 3a]a4; HAXOAUTh T€OMETPUUYECKHE BEIUYMHBI (JJIMHA, Yrod,
IoImaab, 00BEM) IPK PEUIeHUH 3a7ad U3 JAPYTHX Y4eOHBIX MPEIMETOB U
U3 peaJbHOW KHU3HHM, YMEHHE BBIYMCIATH T€OMETPUYECKHE BEITMUMHBI
(umHa, yrom, mom@aab, O0BEM, IUIOMIAh HMOBEPXHOCTH), HCHOIB3YS
U3y4eHHbIE (OPMYJBI M METO/bl, B TOM YHCIE: IUIONIAJb MOBEPXHOCTH
MUpaMubl, MPU3MbI, KOHYyca, LUWIMHIpPA, IJIom@anb cdepsl; 00bEM Kyoa,
NPSMOYTOJIBHOTO — Mapajulesienuesa, NHpaMUibl, TMPHU3MbL, LWIMHAPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYp
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VYMmenne OINCpHUPOBATH IOHATUAMU: HNPAMOYTOJIbHAA CHUCTCMa KOOPAWHAT,
BEKTOp, KOOPIWUHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHHE BEKTOpa Ha 4YHCJIO, Pa3lIoKCHHWE BEKTOpa Mo 0Oa3ucy,
CKaISIPHOE TPOW3BEJCHUE, BEKTOPHOE IPOU3BEIEHHUE, YIOJ MEKIy
BCKTOpaMH;,; YMCHUC HCIIOJIb30BATh BeKTOpHBIfI )51 KOOp,Z[HHaTHBIﬁ METO

JJI pCHICHUA TCOMCTPHUUCCKUX 3a/lal U 3aJiad JAPpYyTIux y‘le6HBIX npeaAMCTOB

13

YMeHne BbIOMpAaTh MOAXOMSIINNA METOJT IJIsl PEIISHUs 3a]]a4H; TOHUMaHUe
3HAYUMOCTH MATEMATHKH B W3yYCHUU NPUPOJTHBIX M OOIIECTBEHHBIX
MPOIIECCOB M SIBJICHWH,; YMEHHE paclo3HABaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHl MATEMATUUECKUX

OTKPBITUH POCCUUCKON U MUPOBOM MAaTEMATUUECKON HAYKH




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BIYUCICHUS
1.1 Harypasbnsle u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCE
12 Pammonaneupie  ymcima. OOBIKHOBEHHBIE U JACCATHYHBIC JpOOH, TPOIEHTHI,
. 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypaJbHOW cTerneHu. JeWcTBUs ¢ apupMeTHIeCKuMU
. KOPHSIMM HaTypajbHON CTENEHU
1.4 Crenens ¢ nenpiM nokasareneM. CTeNeHb ¢ pallMOHaNbHBIM NoKa3aTesieM. CBoMCTBa
. CTEIICHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapugm uncna. JlecsTuuHble U HATypallbHbIE JOrapu(Mbl
JeiictButenpHble uyncia. ApudpMeTHdyecKHe onepauud C  JeHCTBUTENbHBIMU
1.7 yrciaamy. [IpuOiarkéHHble BEIYUCIIEHNS, PaBUIa OKPYIJICHHs, IPUKUAKA U OLIEHKa
pe3yJibTaTa BBIYMCIECHUM
1.8 [TpeoOpa3oBaHue BbIpax)eHHM
1.9 KommuiekcHele uncna
2 YpaBHEHHMs 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-paliiOHAIbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS
2.5 Llenblie u 1pOOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOrapuhMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuieckre HepaBEeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuna cucTembl JIMHEWHBIX ypaBHEHUH. OnpeaennTesnb MaTpULIbl
3 QyHKIUHN U TpapUKU




OyHKMs, cnocoObl 3anaHus QyHkuuu. ['padux ynkumu. B3zaumuo oOparHble

>l ¢ynkuuu. YétHsie 1 Heu€THBIe QyHKIMU. [leproanueckue GyHKIIH
OOnactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITHH.
' MakcumMyMbl 1 MHUHUMYMbI (QyHKUuu. HaunGomnbiiee M HauMeHblee 3HAYCHHE
(YHKLIHU HAa IPOMEXKYTKE
313 CreneHHass (QyHKUMS C HaTypaJbHbIM M LE€JbIM IokazaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS 7-0i CTENEHU
34 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpaQuKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IpaduKu
16 Touku paspeiBa. AcuMnTorsl rpadukoB (yHkumii. CBoiicTBa  (pyHKUHH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUSI TOCJIEIOBATEIBHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemMaTtnieckoro aHaiamusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIMNA
[Ipumenenne mnpou3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxosxaeHne HauOoJblIero ¥ HaMMEHBIIEro 3HaueHus: (yHKIMU Ha
OTpe3Ke
43 [TepBoobpaznas. MuTerpan
5 MHOXeCTBa U JIOTUKa
5.1 MHoOXecTBO, orepaiuy HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
52 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunatopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaILlEHUS
7.5 KoopanHatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

MaTtematuka: anrebpa u Hayana MaTeMaTU4ECKOro aHann3a, reoMeTpus

FeomeTtpusa 10-11, J1.C. AtaHacsH, B.®. byTy3oB 1 gp. 6a30BbIit U YrAyOAeHHbIN YPOBEHb

Mocksa «[1pocseweHne»2020

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

MartemMaTukKa: anre6pa M Ha4aJsla MaTeéMaTU4YECKOro aHasin3a, reoMeTpus

Feometpusa 10-11, J1.C. AtaHacsH, B.®. byty30B 1 gp. 6a30BbIi U Yr1yOaeHHbIN YPOBEHb
MockBa «[1pocBelyeHne»
Feometpus. Auaaktniyeckne matepuansl. 10 knacc, b.I'. 3uB

MockBa «[1pocBelyeHune »

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubnuoreka 11O






